Mporpamma ancumnnuHbl "KoMnbioTepHble TexHonorum B reonorun”; 020700.68 M"eonorus; 3asenyowmin kKadbeopon, K.H. (aoueHT) Manees
A.A. , accucTeHT, k.H. 3aknpos T.P. , Xpamyenkos 3.M.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
WHcTuTyT reonorum n HegoterasosbiX TEXHONOMMIA

7 4 ﬁ

IRERHE L
ﬂp(‘apt{pi'mp HHl
T’ ﬂﬁpamaarﬁ ILH[IrH nearensHocTH KOY

ﬂpﬁd‘: MunSapimgs P.I, f’
S/

noannucaHo 3/1eKTPOHHO- Lqu)pOBOM noanncero

? )Ti]ﬁlalﬂ'm}imn .

I'Iporpamma ANCLUUMNINHDbI
KomnbloTepHble TexHonoruu B reonorum M1.6.3

HanpasneHue nogrotoeku: 020700.68 - ['eonorus

Mpodpmnb noarotoBkn: VIHXeHepHas reonorns n rmaporeonoruns ypbaHn3npoBaHHbIX TEPPUTOPUIA
Keanudpukaumns BbinyCcKHMKA: MarucTp

dopma 0by4eHUs: o4HOE

SA3bIk 06y4eHNS: PyCCKui

ABTop(bl):
Canees A.A. , XpamyeHkoB 9.M. , 3akupos T.P.
PeueH3eHT(bl):

XpamyeHkos M.I".

COINMACOBAHO:

3asenyownin(as) kagoenpon: Nanees A. A.

MpoTtokon 3acenanuns kadpenpbl No or" " 201_r
YyebHo-meToamnyeckas komucens MiHctutyta reonorum u HegoTerasoBbIX TEXHONOMIA:
MNMpoTokon 3acenaxna YMK No or" 201 _r

PeructpaunorHbin No 335514
KasaHb
2014

KTPOHHB H
BEPCHTET

TAHECAAR CHTTEMA Ky

DAE
PervcrtpaumnoHHbiin Homep 335514 BEE YH H

ARl | AL O



Mporpamma ancumnnuHbl "KoMnbioTepHble TexHonorum B reonorun”; 020700.68 M"eonorus; 3asenyowmin kKadbeopon, K.H. (aoueHT) Manees
A.A., accucTeHT, K.H. 3akmpos T.P. , XpamyeHkos 3.M.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PerunctpaumnoHHbii Homep 335514 5AE
CtpaHnua 2 n3 26. ins yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma ancumnnuHbl "KoMnbioTepHble TexHonorum B reonorun”; 020700.68 M"eonorus; 3asenyowmin kKadbeopon, K.H. (aoueHT) Manees
A.A., accucTeHT, K.H. 3akmpos T.P. , XpamyeHkos 3.M.

MporpamMmy ancumnnnHbl paspaboTan(a)(n) 3aseayowmnin kadenpoi, K.H. (ooueHT) Manees A.A.
Kadpenpa obweii reonormm n rugporeonorum MHCTUTYT reonornm n HegoTera3oBbiX TEXHOMOTA |
Akhmet.Galeev@kpfu.ru ; accucteHT, k.H. 3akupos T.P. Kadenpa obweii reonormm un
rmgporeonorum MHCTUTYT reonornm n Hedpterasosblx TexHonoruii , TiRZakirov@kpfu.ru ;
XpamyeHkos 3.M. , Edward.Khramchenkov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

MonyyeHune cTyaeHTamm OCHOB paboTbl C reonornyeckum cumynstopom Petrel kommepyeckoii
koMmnaHum Schlumberger u rmagpoanHammuyeckum cumynatopom Tempest komnaHm ROXAR,

06yqu|/|e HaBblkaM NCMOJ/Ib30BaHNA NHCTPYMEHTAPWA, 3aN0KEHHOIO B AaHHbIX NporpaMmMax, a
TakXe NMoCTPOEHNA N aHannaa reonnorm4eCcknx n rmgpoanHaMmn4eckmnx MoLenen.

2. MecTo AMcUMNNUHBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasosaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " M1.6.3 ObweHay4yHbIl
obpaszoBartenbHoit nporpammbl 020700.68 "'eonornst u oTHoCUTCS K 6a30BOMA
(obwenpodeccmnoHanbHom) yactu. OcBamBaeTcs Ha 1 kypce, 1, 2 ceMecTpbl.

Lns ycnewHoro ocBoOeHUs AncumninHbl Heobxoanma 6a3osasi NOAroTOBKa NO MAaTeEMaTU4YECKOMY U
€CTeCTBEHHO-Hay4YHoMy uukny: "Obwas reonorus”, "Nutonorns", "Meoxumns”, "MatemaTnka".

OCHOBHOW

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

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMMPYIOTCS Cneayowme KOMNeTEHLUN:

Pacwucposka
LLincpp komneteHumu npuobpetaemMon KOMNeTeHL MU
OK-2 COTOB K CAMOCTOSITENIbHOMY 0OYy4EHMI0 HOBbIM MeToAaM
(0bLekynbTypHbIE NCCnenoBaHust U NX BHEOPEHWIO B NpoLecce
KOMMEeTeHLMN) npodpeccroHanbHOM AESTENbHOCTH
CnocobeH camMoCTOATENBHO NPUOBpPeTaTh C NOMOLLbLIO
OK-6 MHCPOPMALIMOHHBIX TEXHONOTMIA N UCMONBb30BaTb B
(0BLwekynbTypHbIE NPaKTUYECKOW AEeSATENbHOCTU HOBbIE 3HAHWS N YMEHWS B HOBbIX
KOMMeTeHUmMN) obnacTsx 3HaHWiA, HEMNOCPELCTBEHHO HE CBA3AHHbBIX CO Cdhepol
LNEeATENbHOCTU
AK-1 CnocobeH camocToATENbHO NpuobpeTaTtb, OCMbICNBATb,
TPYKTYpPUpOBaTh 1 UCMONIb30BAThH B M MOHAaIbHO
(NPOCDECCHOHANBHbIE CTPYKTYypupoBa Cnonb30Ba pOdheCCrOHaNbHO
L0ESTENbHOCTN HOBblE 3HAHWS N YMEHWS, pa3BUBaTb CBOU
KOMMeTeHuun)
WHHOBALMOHHbIE CMOCOBHOCTU
K1 1 CnocobeH NpogeccnoHanbHO BblIbMpaTtb U TBOPHYECKHN
NCMoNb30BaTb HAY4YHOE U TEXHUYECK BaHue n
(MPOCHECCHOHANbHbIE Cnonb3oBaTb Hay4yHoe 1 Te eckoe obopynoBaHune
KOMMbIOTEPHbIE TEXHONOMMUN ONS PEWEHUS HaY4YHbIX U
KOMMeTeHuunn)
NpakTUYeckux 3anau
nK-7 CnocobeH co3aaBaTtb MOLENV U3yyaeMblx OO BEKTOB HA OCHOBE
NCMONb30BaHNS yr HHbIX T TUYECKMX U NPaKTNYECKIMX
(MpocpeccnoHabHLIe 3ﬁagjv1u7|3§ o%naCTym ,pé?;;%rmm nc?;? F')-IeeHHlj)((; npu ocsgeHmmeC
KOMreTeHuun) ’ y P

MarncTepckoin nporpammbi

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

JlonxeH 3HaTb Kak Ucnonb3oBaTb Hay4yHOe N TeXHNn4ecKoe oGopyuosaHme N KOMMbIOTEPHbIE
TEeXHOJIOrnn ong peweHnsa Hay4HblxX U npakTn4ecknx 3anay
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Mporpamma ancumnnuHbl "KoMnbioTepHble TexHonorum B reonorun”; 020700.68 M"eonorus; 3asenyowmin kKadbeopon, K.H. (aoueHT) Manees
A.A., accucTeHT, K.H. 3akmpos T.P. , XpamyeHkos 3.M.

2. DONTXEH yMeTb:

co3faBaTtb MOLENUN N3Y4aeMbIX 0O BEKTOB HA OCHOBE NCMONIb30BaHNS YrNybneHHbIX TEOPETUYECKMX U
NPaKTUYECKUX 3HAHWIA B 06NaCTV reonorum, Noay4eHHbIX NPU OCBOEHMN MarncTepcKo NporpamMmbl

3. DONXEH BnaneThb:

paboToin B nporpammax Petrel 1 Tempest, koTopble 6binn Nony4eHbl B NPOLIECCe U3Y4YeHUs JaHHOro
Kypca;

CTPOUTb reonormyeckne n rmapogmHaMmmyeckne Mooenu;

4. DONXEH OEeMOHCTPMPOBATb CNOCOOHOCTb U FOTOBHOCTb!

CTyneHT OONMXEeH OEMOHCTPUPOBATb CNOCOOHOCTb 1 FOTOBHOCTb:

1) ncnonb3oBatb HaBbIKK paboTbl B Nporpammax Petrel n Tempest, koTopble 6611 NonyYeHb B
npoLecce N3y4eHnst AaHHOro Kypca;

2) yMeTb CTPOUTb reofIorMyeckme 1 ruapoanHaMmyeckme Mogenu;
3) NpoBOANTb aHANN3 NOCTPOEHHbIX MOLENEN N MPON3BOANTL OLIEHKY NX Ka4yecTBa.

4. CTpyKTypa u conepxaHve oUCLUNAUHBLI/ MOoayns
Obwas TpyaoeMKoCTb AMCLMMNANHBI COCTaBnsieT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONSA AUCLMMANHBI 9K3aMeH B 1 ceMecTpe; 9K3aMeH BO 2 ceMecTpe.

CyMMapHO no aucumnanHe MOXHO nony4ntb 100 6annos, n3 HMX Tekywas paboTta oueHnaeTcs B 50
6anno., ntorosas oopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa n copepxaHve ayautopHon paboTbl No aucumnianHe/ Mogynio
TeMmaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 335514 5AE
il YHH

Crpanuua 4 u3s 26. — o

o



Mporpamma ancumnnuHbl "KoMnbioTepHble TexHonorum B reonorun”; 020700.68 M"eonorus; 3asenyowmin kKadbeopon, K.H. (aoueHT) Manees
A.A., accucTeHT, K.H. 3akmpos T.P. , XpamyeHkos 3.M.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

paborbl

NabopaTopHbie

Tema 1. BeegeHue B
Petrel; ocHoBbl paboTbl
C NONb30BaTENIbCKUM
nHTepdpericom; pabota
C NHCTPYMEHTaMn
BBOOA-BblBOAA
rpagon4eckoin n
umgposom
nHpopmMaLunn.
OcHOBHbIE
WHCTPYMEHTbI Ans
NOCTPOEHUS
reofiornyeckmnx
MoZenen: 3arpyska
BXOZHbIX OaHHbIX,
NnoCcTpoeHune
NOBEPXHOCTEN U
NPOCTOWN CETKN; OCHOBbI
paboTbl C KAPOTaXHbIMU
JaHHbIMW; NOCTPOEHNe
CeTKun "MeToaoMm
yrnoBom TO4KKn".

. |OcHoBHbIE
WHCTPYMEHTbI Ans
NOCTPOEHUS
reofiornyeckmnx
mogernei: ocBoeHne
HaBbIKOB "OTPNCOBKN"
goaumanbHbIX KONOHOK
no gaHHbIM MC;
OCBOEHWE HaBblKOB
paboTbl C MOAENAMM
pasnoMoB; METOAbI
NOCTPOEHUS CETOK
"Structural gridding" n
"Pillar"; noctpoeHne
MoZenu goauun,
NOPUCTOCTN N
NPOHULAEMOCTN;
BBeOEHMe B
DEeTEPMUHUCTNYECKNIA 1
CTOXacTU4eckui
noaxoabl K NOCTPOEHMUIO
Monenu.

1-2

JomalHee
3adaHune

PernctpaunoHHbii Homep 335514
CtpaHnua 5 n3 26.
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Mporpamma ancumnnuHbl "KoMnbioTepHble TexHonorum B reonorun”; 020700.68 M"eonorus; 3asenyowmin kKadbeopon, K.H. (aoueHT) Manees
A.A., accucTeHT, K.H. 3akmpos T.P. , XpamyeHkos 3.M.

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 2. 3arpy3ka
BXOOHbIX OaHHbIX:
3arpyska koopauHart
CKBaXWH, OaHHbIe rno
WHKNMHOMETPUN,
3arpyska
2. reogon3nyeckmnx 1 3 0 1 0
KpWBbIX, 3arpyska
OTMETOoK
nnacrtonepeceyeHun,
3arpyska mogenu
pas3nomoB.

Tema 3. Hactporika
wabnoHoB Well section;
oTobpaxeHne
HECKOJIbKUX
KapoTaXHbIX KPMBbIX B
OJOHOW KONOHKE OKHa
Well section window;
ocobeHHocTM paboTbl ¢
okHoMm Well section;
paboTa c oTMETKaMM
nnacrtonepeceyeHui
(oTBrBKaMM).

Tema 4. ®aumun. PydHoe
4. |pucoBaHne 1 5 0 1 0
doaumanbHOM KONOHKM.

Tema 5. CoznaHue
NoBEepPXHOCTEN NO
oTMeTKamm
nnacrtonepeceyeHuin
5. |ckBaxkwuH. Npouecc 1 6-7 0 2 0
Make/edit surface.
CospgaHwve npocToi
cetku. lNpouecc Make
simple grid n Layering.
Tema 6.
PenaktuposaHue

6. (MOOenu pasnoMos. 1 8 0 1 0
Mpouecc Fault
modeling.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuHbl "KoMnbioTepHble TexHonorum B reonorun”; 020700.68 M"eonorus; 3asenyowmin kKadbeopon, K.H. (aoueHT) Manees
A.A., accucTeHT, K.H. 3akmpos T.P. , XpamyeHkos 3.M.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM p

UX TPYLOEMKOCTb
(B yacax) KOHTpOns

abortbl,
Tekywime coopmbl

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 7. lNpouecc
Structural Framework.
dopmumposaHve
CTPYKTYPHOro Kapkaca,
YYMTbIBAOLLETO
pasnomsl. Mpouecc
Fault modeling from
structural frameworks.
MNpeobpazoBaHue
pasnomos 13 Structural
frameworks B Corner
point gridding.

KOHTPONbHas
0 Toyka

Tewma 8. lNpouecc
Structural gridding.
[MocTpoeHune cetkn n
NOBEPXHOCTM Ha OCHOBE
pas3nomoB ”
NOBEPXHOCTEN,
cO34aHHbIX B npouecce
Structural framework.

10

Tema 9. lNpouecc Pillar
gridding. Py4yHoe
pefakTupoBaHme CeTku.

11

10.

Tema 10. MNpouecc
Make Horizons.
BcTtpaveaHne pasnomos
B CTPYKTYPHbIV Kapkac,
C034aHHbIN B NpoLlecce
Pillar gridding.
Co3zpnaHune chaunanbHom
monenu. [pouecchl
Scale up well logs,
Facies modeling.

12-13

11.

Tema 11. lNocTpoeHune
MOZLENN NOPUCTOCTMN.
Mpouecc Petrophysical
modeling.

14

KOHTPONbHas
0 ToykKa

12.

Tema 12. NocTpoeHune
mMonenu
NPOHNLLAEMOCTMW.
Mpouecc Petrophysical
modeling.

15

PernctpaunoHHbii Homep 335514
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Mporpamma ancumnnuHbl "KoMnbioTepHble TexHonorum B reonorun”; 020700.68 M"eonorus; 3asenyowmin kKadbeopon, K.H. (aoueHT) Manees

A.A., accucTeHT, K.H. 3akmpos T.P. , XpamyeHkos 3.M.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

KOHTpoOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

13.

Tema 13.
Wcnonb3osaHue |, J n K
gounbTpoB B 3D OkHe.
OT0bpaxeHne aaHHbIX
B pa3pese. CospnaHue
PUNLTPOB NO 06 BEMY 1
CBOWCTBY (MOPUCTOCTH,
NPOHNLIAEMOCTMN,
goaummn) syeex.
Moandukaumns CBONCTB
CeTKu.
PemacwrabuposaHue
ceTku. JlokanbHoe
N3MenbYyeHne CeTkun.
Mpouecc Grid property
modification.

16-17

KOHTPO/IbHas
TO4YKa

14.

Tema 14. Co3naHue
mMozenu donionaos u
MOLENU cKeneta ropHom
noponbl. Co3naHune
BOJOHOCHbIX MNacToB.
Pabota c
KanbKynsTOPOM.

18

15.

Tema 15. BeegeHue B
Teopuio punbTpaLnn.
OCHOBHble ypaBHeHMS
OBUXEHNS XUOKOCTM B
NOpuCTbIX cpeaax.
OcHoBbI
KOMMbIOTEPHOrO
MOLENNpOoBaHNS B
3ajayvax
rMAPOANHAMUKNA.
TeopeTnyeckmne OCHOBbI
paboTbl C Nporpammor
Tempest gompmbl
ROXAR.

1-4

16.

Tema 16. 3HaKOMCTBO C
nporpammort Tempest
doupmbl ROXAR.
OcHoBbI paboTbl ¢
Nnonb30BaTeNIbCKUM
NHTEepdoenCcom.

JomMallHee
3agaHune

PernctpaunoHHbii Homep 335514
CtpaHnua 8 n3 26.
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Mporpamma ancumnnuHbl "KoMnbioTepHble TexHonorum B reonorun”; 020700.68 M"eonorus; 3asenyowmin kKadbeopon, K.H. (aoueHT) Manees
A.A., accucTeHT, K.H. 3akmpos T.P. , XpamyeHkos 3.M.

Buabl n yachbl
ayauTopHOM paboThbl,

Paapnen Henens MX TPy A0EMKOCTb Tekywume copmbl
N 'D'"Kn"(")v;lr;;v;”b'/ CemecTpl: e mectpa (B yacax) ‘{(ompﬁmp
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA paborTbl

Tema 17. 3arpyska

rmapoaonHaMm4eckoro

npoekta. Pabota co

CBOMCTBAMM XWNOKOCTEWN KOHTPOJ/IbHas
17.|v cBOMCTBOM TBEPAOM 2 6-8 0 3 0 To4Ka

dasbl. OcBoeHue
HaBbIKOB paboTbl C
rpagoun4ecknmm
BO3MOXHOCTSMM.

Tema 18.
WccnenosaHne BnnsiHuS
napameTtpos ODI1 n
BSA3KOCTW XWOKOCTEN Ha
Lenesble nokasarenu
n06blun. M3yyeHne KOHTPONbHas
18.|MeponpuaTtna no ooy 2 9-11 0 3 0 TouKa

HOBbIX CKBaXWH, a
Takxe 3ajaHue nx
nobbiBatowmx (Mnm
HarHeTaemblx)
napameTpos.

Tema 19. 3arpyska
ncTopum paspaboTku
MECTOPOXAEHUS. KOHTPONbHas
19.|0OcBoeHme HaBbIKOB 2 12-14 0 3 0 TOo4Yyka
ajantaumn Mmooenn n
cocTaBfieHne NporHo3a

pa3paboTku.

Tema . Torosas 1 0 0 0 aK3aMmeH
doopma KOHTponsA

Tema . Ntoroesas 9K3aMeH
doopMa KOHTpoOns 2 0 0 0

NToro 10 26 0

4.2 CopepxaHvue oUCLUMNUHbBI

Tema 1. BBeneHue B Petrel; ocHOBbI paboTbl ¢ Nonb3oBaTeNbCKUM MHTepdencom; pabota c
MHCTPpYMeHTaMu BBOAa-BbiBOAa rpachmuyeckon n umcpposom nHcpopmaumm. OCHoOBHbIE
MHCTPYMEHTbI OIS NOCTPOEHUS reo/lormyeckux Mmoaenein: aarpy3sKka BXoaHbIX OaHHbIX,
NOCTpOEHUEe NOBEPXHOCTEN U MPOCTON CETKM; OCHOBbI PaboTbl C KapOTaXHbIMU OaHHbIMU;
nocTpoeHune ceTkn "MeToa0M yrnoBor ToO4KM". OCHOBHble UHCTPYMEHTbI A/l NOCTPOEHUs
reoniormyeckux Mmogenen: ocBoeHne HaBblKOB "OTPUCOBKU'™ paLimanbHbIX KOTOHOK MO
AaHHbIM TNC; ocBoeHMe HaBbIKOB pPaboTbl C MOAENSIMM PA3/IOMOB; METOAbl MOCTPOEHUS CETOK
"Structural gridding"” un "Pillar"; noctpoeHue mogenu cpaumin, NOPUCTOCTU U NPOHULLAEMOCTH;
BBeAeHue B JeTepPMUHUCTUYECKUM U CTOXaCTUYeCKun Noaxoabl K NOCTPOEHUIO Moaenu.

neKkumnoHHoe 3aHsiTne (6 yaca(os)):
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Beoautcs noHsATME MOOENV B €CTECTBEHHO-HAY4YHOIN cgpepe obpasoBaHus. Mpueoasitca u
pasbupatoTcs pasnuyHble Buabl Moaeneit. OnucoiBaeTcs Ux knaccudomkaumsl. Ha ocHose
MYNbTUMEOMAHON NPe3eHTauumn nNpoBoANTCS 3HAKOMCTBO C NPOrpamMMHbIM Komniekcom Petrel,
OCHOBbI paboTbl C NONb30BaTENbCKMM NHTEpPdIencoM; paboTa ¢ MHCTPyMEeHTaMy BBOOa-BbiBOAA
rpadpuyeckom n umposoin nHbopmauumn. PacckasbiBatoTCS OCHOBHbIE METOAbl MOCTPOEHMS
NOBEPXHOCTEN, CETOK U Npodpunen.

Tema 2. 3arpy3ka BXOAHbIX AaHHbIX: 3arpy3ka KOOp,AvHAaT CKBaXWH, AaHHbIe No
MHK/IMHOMETPUMU, 3arpy3ka reodonamyeckux KpuBbix, 3arpy3ka 0OTMETOK njacTtonepeceyeHun,
3arpy3ka Moaenu pasfioMoB.

npaktudeckoe 3aHsitne (1 yaca(os)):

MocTpoeHne nobol reocnormyeckort MOAENN HA4YNHAETCS C 3arpy3kin B re0NIorMYecKnii CUMynsaTop
BXOAHbIX AAHHbIX: KOOPAMHAT CKBaXWH, UX MHKIMHOMETPUU, KAPOTaXHbIX CBEAEHMUA N0 CKBAXMHAM,
YPOBHEN 0TOMBOK CKBaXXWH, BHELWHEN rpaHnLbl ccnenyemon obnactu (npy yCnoBmu, YTo aTo
NpeacTaBnseTCs BO3MOXHbIM). B naHHOM 3aHATMM pa3bupaeTcs, kakum 06pa3om 3arpyxarTcs
onucbIBaeMble fAaHHble B Nporpammy Petrel, a Takxe nayyatotcs pasnnyHbie TOHKOCTU 1
0COBEHHOCTM NPV fLAHHOM MNPOoLECCE.

Tema 3. Hactpomka wa6bnoHoB Well section; oTobpaxeHne HECKONbKUX KapOTaXHbIX KPUBbIX
B o4HOM KonoHke okHa Well section window; oco6eHHocTU paboTbl ¢ okHoM Well section;
pabota c oTMeTKamu nnacronepeceyeHnmn (otonekamm).

npaktnyeckoe 3aHsitne (1 yaca(os)):

3avacTyto 4N Ka4eCTBEHHOro NOCTPOEHMS haumnanbHON unm NeTpomnanyeckon Mmoaenu,
HeobxooMMOo oTobpaxeHne OByx Unv 6onee KapoTaXHbIX KPUBbIX B O4HOW KONoHke okHa Well
section window. B pamkax BaHHOro 3aHATUS N3y4arTCcs HaBblki paboTbl C OKHOM BU3yannaaumm
Well section window, Bkntovatowme B cebs UBeT, TONWNHY KPUBbIX 1 MacwTab okHa oTobpaxeHus.
Mpn NOCTPOEHMM reONOrMYECKO MOLENN YaCTo CNy4aeTCs, YTO OTOMBKM CKBAXMH HEMHOIO He
COBManatoT Mo YPOoBHSIM 1 Mo rnybuHe (abContoTHbIM OTMETKAM) C KapoTaXHbIMU KpuBbIMU. OTOUBKM
MOTryT 0Ka3aTbC$ Bbllle MUHUMAsTbHOIO U HNXE MaKCUManbHOro YpPOoBHS, ANS KOTOPbIX MMEKTCH
3Ha4YeHNs KapoTaXHbIX KPUBbIX, CNefoBaTenbHo, bbiBaeT HE0OX0AMMOCTb YMETb peaakTupoBaThb
OTOMBKM, @ TAaKXe cO34aBaTb HOBbIE.

Tema 4. ®auun. PyyHoe pucoBaHue paLmanbHON KONMOHKW.
npaktnyeckoe 3aHsitne (1 4aca(os)):

daumanbHoe MogenupoBaHme ? 0AMH U3 OCHOBHbIX NMPOLECCOB NPW MOAENNPOBaHWUM Heap. MNpwu
3arpys3ke gaHHbIX, Kak NpaBusio, TakmMe KONMOHKM JaloTcs pa3paboTymnkam reonormyeckux Mogenem ¢
rOTOBbIMU OTPUCOBAHHbLIMY pauManbHbIMK KONOHKaMU. Ho HeobxoauMbIMK HaBbikamm Npu paboTe ¢
LaHHbIM NpoLieccom Heobxoaumo obnapate. Ha ocHoBaHuM dhaumanbHbIX KONOHOK fanee bynet
CTpoMTbCS haumnanbHas Moaenb KonnekTopa

Tema 5. Co3paHue noBepxXHOCTEN MO OTMETKaMu nnacronepecedyeHun cksaxuH. NMpouecc
Make/edit surface. CospaHue npocrton cetku. NMpouecc Make simple grid n Layering.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Mocne 3arpy3ky BCEX AaHHbBIX 1 CAMOCTOATENbHON "OTPUCOBKN" chaumanbHbiX KONOHOK, Cneayowmm
MPOLLECCOM MpPY MNOCTPOEHUN FEe0NOrMY4eCcKon MOSENN SBNSETCS NOCTPOEHNE CTPYKTYPbl HEAP, T.€.
co3naHune reomeTpmyeckoro obpasa momenvpyemoro obbekta. Co3naHne BM3yanbsHoro obpasa
reonornyeckoro obbekTa BktoHaeT B cebst HECKONbKO 3TanoB: CO34aHNe MOBEPXHOCTEN MO
oTbmBKaM nnacronepeceyenHnii ckBaxmH (npouecc Make/edit surface), cozgaHne NpocToii CeTkm no
npenBapuTenbHO MOCTPOEHHBIM NOBEPXHOCTSAM (Npouecc Make simple grid), pa3brnBaHune cetkun Ha
cnou (npouecc Make Layering).

Tema 6. PepakTuposaHue moaenu pasnomos. lNpouecc Fault modeling.
npaktnyeckoe 3aHsitne (1 4aca(os)):

B npakTnyeckom 3aHaTum 1 Bbina 3arpyxeHa moaenb pasnomMos (Faults), koTopas pacnonoxeHa Ha
naHenn Models. OcHoBHas LieNb OaHHOro yNpaxXHeHNs - OCBOEHNE HaBbIKOB paboThl C
MOBEPXHOCTbIO Pa3/IOMOB, UX PefakTUPOBaHUE U UX NOArOTOBKA ANS MOCTPOEHNS reonornyeckom
MOLenu (CeTkun), B KOTOPOWN OHW y4MTbIBAIOTCS.
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Tema 7. MNMpouecc Structural Framework. dopmupoBaHue CTPYKTYPHOro Kapkaca,
yuyuTtbiBatoLwero pasnomsl. lNMpouecc Fault modeling from structural frameworks.
Mpeobpa3oBaHue paanomoB U3 Structural frameworks B Corner point gridding.

npaktnyeckoe 3aHsitne (1 yaca(os)):

Mpouecc Structural framework Takxe doopmmpyeT Mmogenb pasnomoB, KOTopas B AanbHENIWEM
MoxeT ObITb ncrnonb3osaHa ans 3D nocTpoeHuit. Ho ecnu cpaBHmBaTth ¢ npoueccom Fault modeling,
npouecc Structural framework co3naet Moaenb pasnoMoB aBToMaTM4ecku, 6e3 py4yHoro
penakTupoBaHusi. locne NoCcTPOeHNs CTPYKTYPHOrO Kapkaca, MoXeT BO3HUKHYTb HE06X0AMMOCTb B
ero py4yHoM pefaktupoBaHun. s BO3MOXHOCTU pefakTupoBaHMs KapKacHbIX pasnoMos,
co3.aHHbIX Npu noMowwm npouecca Structural framework, OHU AONXHbI BbITb ONMCAHbI KNOYEBLIMM
nunnapamm, CreHepmpoBaHHbIMK, cnonb3ys npouecc Corner point gridding. T.e. 3agaya ceoanTcs
K Npeobpa3oBaHnio Moaeny pasfioMoB, CO34aHHbIX Npy noMowwm npouecca Structural framework, k
dhopMmaty NoBEPXHOCTEN, KOTOPbIE ONMCaHbI NUNapamMn 1 MoryT BbiTb OTPeaaKTUPOBAaHbI,
ncnonb3dys npouecc Fault modeling.

Tewma 8. MNpouecc Structural gridding. MocTpoeHne ceTkn U NOBEPXHOCTU Ha OCHOBE
pa3nioMOB U NOBEPXHOCTEN, CO3aaHHbIX B npouecce Structural framework.

npaktnyeckoe 3aHsitne (1 4aca(os)):

Ha paHHOM 3aHsATUKM ByayT OCBOEHbI HABbIKW NMOCTPOEHMS CETKM HA OCHOBE Pa3noMOB U
NOBEPXHOCTEN, CreHepUpPOBaHHbIX, UCMONb3ys npouenypy Structural Framework Ha npakTnyeckom
3aHATUN 6.

Tema 9. NMpouecc Pillar gridding. PyyHoe pepakTupoBaHue ceTku.
npaktnyeckoe 3aHsitne (1 yaca(os)):

Mpouecc Pillar Gridding - aT0 npouecc reHepaumm NPOCTPaHCTBEHHOrO ckeneta (CTPYKTYPHOro
Kapkaca) Ha OCHOBE OTPenakTMPOBaHHbIX Pa3noMOB nocne paboTbl ¢ npouenypor Fault modeling
(np. 3aHsATME 5). OcHoBHas 0cobeHHOCTb K oTanyme npouecca Pillar gridding ot Structural gridding B
TOM, 4TO Npwn paboTe ¢ Pillar gridding y Bac ecTb BO3MOXHOCTb peaakTUpoBaTb HanpaBneHnst CETKM
BPYYHYIO NyTeM 3adaHns "TpeHnos" nnm "npukasbiBatb” ceTke npuaepXxmnsaTbCca HanpasneHns
pasnomoB. [laHHbIM NpoLece Yalle BCero sSBnseTCs BCnoMorarenbHbIM /15 MOCTPOEHUS pacyeTHOW
rMOpPOLAMHAMNYECKON CeTKN, T.K. BUA, MacwTab n CTPyKTypa S4eek Urpaet BaxHy ponb npu
oUNbTPALMOHHBIX NpoLeccax B HepTsHbIX konnektopax. [locne npouecca He byneTt co3naHa
roToBas ceTka, kotTopas onuweT CBOMCTBA reonornyeckon mogenu. Ha ocHoee npouecca Pillar
gridding 6yneT cos3naHbl CTPYKTYpHble kKapkachl ?04eTble? pa3nombl. JlaHHble CTPYKTYpHbIE KapKachl
6yayT npeacTtaenatb coboit Habop NMNNapPoB, NO KOTOPbLIM ByOyT NOCTPOEHbI FOPMU3OHTLI (MPOLECe
Make horizon)

Tema 10. MNMpouecc Make Horizons. BcTpanBaHne pa3nomMoB B CTPYKTYPHbIW KapKac,

co3pnaHHbin B npouecce Pillar gridding. CozpaHune cpaumanbHon mogenu. lNMpoueccol Scale up
well logs, Facies modeling.

npaKkTundeckoe 3aHsitne (2 yaca(os)):

Ha npenbioyweM 3aHsTUn 6bina co3paHa CTPYKTypHas cetka, CocTosias U3 BepTuKasbHbIX
nunnapos. Cneayowmm npm NOCTPOEHNN MOAENMN SABNSETCA BCTpaMBaHMe pa3fioMOB B CO34aHHbI
npw nomouwm npouecca Pillar gridding cTpykTypHbIi Kapkac. [JaHHbI NpoLecc ocywWwecTBaseTcs npu
nomouwm npouenypbl Make horizons.

Tema 11. NMoctpoeHue moaenu nopucroctun. NMpouecc Petrophysical modeling.

npakTudeckoe 3aHsitne (1 yaca(os)):

lMocne 0CBOEHMNS HABbIKOB NMOCTPOEHMS CETOK PasnnMyHbIMU METOA4AMM, NPEAYCMOTPEHHbIMK B Petrel,
cnenylowWwmM aTarnoM nNpu NOCTPOEHUN reoIorM4eCcKo MOAENN ABNSETCA reHepauns pasnnyHbiX
CBOWCTB reofiorMyeckmx Heap ? NopucTocTn, abCcontoTHOM NpoHMUaemMocTu, doauunii. Mone gaunii n
MOPUCTOCTU CTPOSATCA HA OCHOBE KapOTaXHbIX AaHHbIX (KP) n oTprucoBaHHON BPYyYHYHO doaLmanbHOM
KONOHKK, nmetowmmmncs B Petrel nHcTpymeHTamn. MNpn nocTpoeHnn MoOAeNn paccMaTpusaroTcs
pa3nnyHble BEPOSATHOCTHbIE MOAXOAbI.

Tema 12. NoctpoeHne mooenu npoHuuaemocTu. MNMpouecc Petrophysical modeling.

npaktnyeckoe 3aHsitne (1 yaca(os)):
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TexHonorna u NOpsaoK AENCTBUN NPAKTUYECKU NONHOCTBIO NOBTOPSET T€, YTO BbIMOMHANUCH NPU
nocTpoeHun moaenu chaunin n nopuctoctn. 1) Bolgenenne mogenn Corner point gridding, Takum
0bpa3om Momenb NopucTocT ByneT cTpouTbes ¢ ucnonb3oBaHuem cetku Pillar gridding; 2)
“lMpoeunpoBaHne"” kapoTaxHbiX KpBble KPerm Ha y3nbl CeTkr, KOTOpble COBManatT CO
ckBaxuHamu. [1ns atoro ncnonbdyetcs npouecc Scale up well logs. OTnnyne ons naHHoOro
yNpaXXHeHNs 3aKNto4aeTcs N1wb B TOM, 4TO Npw paboTe ¢ ananorosbiM okHoM Scale up well logs B
none Select HyxHo BbibpaTe KPerm (cM. pumc.15.1) 3) OTtkpbiTre npouecca Petrophysical modeling
N NOBTOPEHUE NpoLeaypbl, KOTopble ObiN onmncaHbl NPy NOCTPOEHU MOLENN MOPUCTOCTH. 4)
OTkanmbpoBka LIBETOBOI CXEMbl 0TOBPaXEHMS MO MUHUMANIbHOMY Y1 MaKCMMaNIbHOMY 3HAYEHMIO
npoHuuaemocTtu (cM.puc.15.4). 5) Ncnonb3ys wabnoHbl oTobpaxeHust onst okHa tuna Well section,
co3faHve paspesa nonst NPOHNLLAEMOCTM MeX Iy CKBaXUHaMM Tak, Kak 3To 6bino caenaHo B
npenbloylweM ynpaxHeHnm.

Tema 13. Ucnonb3oBanue |, J n K counbtpos B 3D okHe. OTo6paxeHue AaHHbIX B pa3pese.
CospaHue counbTpoB N0 06 bEMY M CBOMCTBY (MOPUCTOCTU, MPOHULLAEMOCTH, (haLumn) sueek.
Moaudchmkauus ceoncte ceTku. PemacwutabuposaHue ceTku. JlokanbHoe N3MebyeHne CeTku.
Mpouecc Grid property modification.

npakTudeckoe 3aHsitne (2 yaca(os)):

B Petrel cywecTBytoT counbTpbl, KOTOPbIE MOXHO UCMONb30BaTh Npu oTobpaxeHun 3D ceoicTs. B
CNNCOK Taknx punbTPoB BXOOAT Tak HasbiBaemble |, J n K punbTpbl, N03BONSIOWME CO30aBaTb
ceyeHunst Momenu; unbTpbl, No3BonsowmMe paboTtaTtb C S4eiikaMmm MoL4enun, 3aHMaroLwmne
KOHKPEeTHbI 06beM. Takxe B paMKax JaHHOro 3aHSTUS OCBanBalTCS HaBbIKM peMacluTabrpoBaHNS
CeTKW, NoKanbHOe U3MenbyYeHne OTAeNbHbIX Y4acTKoB, 0COOEHHO UHTepeCyoWmnX paspaboTymka.

Tema 14. Co3paHue mogenu cpnionaooB U MOLENN cKeneTta ropHou nopoabl. Co3naHue
BOAOHOCHbIX NnacToB. PaboTa ¢ KanbKynsiTopoM.

npaktnyeckoe 3aHsitne (1 yaca(os)):

B pamkax paHHOro 3aHsTUS BBOAUTCS MNOHATUE MHOrodba3Horo dononaa, 3agatoTcs ero CBOMNCTBea:
kKpusble OPI1, PVT cBoicTBa; BBOAATCS CBONCTBA FOPHON NOPOAbl: XECTKOCTb, NAOTHOCTb, ynpyrue
csorictBa. B kayectse ogHoOro ns npunoxenun Petrel paccmatpmsaeTtcs ynpaxHeHne no co3aaHuio
BoL4OHOCHOro ropmnaoHTa (AQUIFER).

Tema 15. BeepneHue B Teopuio counbrpaumn. OCHOBHbIE YpaBHEHUSI OBUXEHUS XUOKOCTU B
nopucTtbix cpepax. OCHOBbI KOMMNbIOTEPHOro MOA4ENMPOBaHUA B 3a4a4ax ruapoanHaMmnKku.
TeopeTtuueckne ocHOBbl paboTtbl ¢ nporpammon Tempest compmbl ROXAR.

JNIeKLMOHHOe 3aHsiTue (4 4yaca(os)):

BeeneHue B Teopuio dounbTpaumn. [NloctaHoBka 3agayun o AByxdasHon ounbTpaunm XuoKocTen B
nopucton cpene. YpaBHeHUs HepaspbiBHOCTU. 3akoH Jdapcu ansa aByx xXuakocten. MNoHaTtue o
TeH30pe abcontoTHOM NPoHULAEMOCTU. MOHSATNE O GOYHKLIMN OTHOCUTENbHBIX (Da30BbIX
npoHuuaemocTten. CBa3aHHas BoLa U ocTato4yHas HedpTeHacblWeHHOCTb. OCHOBbI YACNIEHHON
peanusaumun 3agad rugpoanHamukn. Cneundgomka paboTbl B rmApoOANHAMMYECKOM CUMYNATOPE
Tempest. NMoHATME O KNKOYEBBIX CNOBAX N CTPYKTYpPE MPOEKTOB.

Tema 16. 3HakomcTBO € nporpammon Tempest coupmbl ROXAR. OcHOBbI paboTbl ¢
nonb30BaTeNbCKUM NHTEPPENCOM.

npaktnyeckoe 3aHsitne (1 4aca(os)):

3HakomcTBo ¢ nporpammoii Tempest gompmbl ROXAR. OcHOBbI paboThbl C NONb30BATENbCKUM
NHTepdeNncoM. NHnumnannsaums CTPyKTypbl NPOEKTa U N3YyYEHNE OCHOBHbIX KHOYEBbIX CNOB.

Tema 17. 3arpy3ka rugpoanHaMmueckoro npoekra. Pabora co cBOWCTBaMM XUOKOCTEN U
CBOMCTBOM TBep,aow dpasbl. OCBoeHUe HaBblKOB paboTbl C rpadouyecKMMM BO3MOXHOCTSAMU.

npaktnyeckoe 3aHsitne (3 4yaca(os)):

3arpyska ruopoanHamMmyeckoro npoekta. Pabota co cBoiicTBamMu XUAKOCTENR U CBOCTBOM TBEPAOW
pasbl. OcBoeHMEe HaBbIKOB paboThbl C rpadoMyeCckUMmn BO3MOXHOCTSMU. BbloeneHne cnoes u cpesos

TpexmepHoi Momenu. ['padmnyeckuii BbIBOA MPOMbBICIOBbIX 3Ha4YeHWI ckBaxXnH. Co3aaHune wabnoHos
n306paxeHuii. MocTpoeHne NMHWIA ToKa XNUAOKOCTEN.

Tema 18. UccneposaHue BnusiHus napametpos OPI1 n BA3KOCTU XNUOKOCTEN Ha LeneBble
nokasarenu Ao6biun. MayyeHne meponpusTUs NO BBOAY HOBbIX CKBaXWH, a TakKXe 3aaaHue
MX 0o06bIBalOLWLUX (WM HarHeTaembiX) NapaMmeTpPoOB.
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npakTudeckoe 3aHsitne (3 yaca(os)):

WccnenosaHue BnnsiHn napametpoB ODI1 1 BA3KOCTM XMIOKOCTEW HA Lienesble nokasarenm
n06bi4n. OCBOEHME HaBbIKOB MO BBOAY HOBbIX CKBAXWH, X MPOMbICNOBbIX Nokasatenel 1 3aboiHbIx
LaBneHuii. BblkntoyeHne CKBaXMH MO JOCTUXEHWIO 06BOLHEHHOCTY NPOAYKLUMN 98% nnu no
npenenbHO-KOHeYHOMyY 0ebuty no HedoTw.

Tema 19. 3arpy3ka uctopum paspabotkm mectopoxgeHusi. OcBoeHue HaBblKOB aganTauum
MoZenu n coctaBnieHne NPorHo3a pa3paboTku.
npaktnyeckoe 3aHsitne (3 4yaca(os)):

3arpyaka nctopumn paspabotkm MecTopoxaeHms. Hactpoiika mooenn Ha nctoputo paspaboTku
nyTem BapbupoBaHust Kpuebix OPI1, MIHTEHCUBHOCTI [OObLIYM XNOKOCTW, 3a00NHbBIX AaBNEHWIA,
penakTMpoBaHns BOAOHOCHOro ropuaoHTa. Py4yHoe cocTaBneHne nporHo3a MeponpusaTia no
HedoTenobblue 1 pacyeT rmapoanHammyeckmx npoueccos oo 2030 roaa.

4.3 CTpyKTypa 1 copgepxaHume caMoCTOsiITeNIbHOM paboTbl AUCUUMINHBI (MOLYNSA)
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 1. BeegeHue B
Petrel; ocHoBbI paboThl
C MONb30BaTENbCKUM
nHTepdericom; pabota
C WHCTPYMEHTaMU
BBOJa-BblBOAA
rpadouyeckomn un
LundopoBom
NHJpopMaLnK.
OCHOBHble
WHCTPYMEHTbI AN
NOCTPOEHUs
reonornyeckumx
MoZenen: aarpyska
BXOLHbIX OAHHbIX,
NOCTpOEeHune
NnoBepxHoCcTen n
MNPOCTOMN CETKMN; OCHOBbI
paboTbl C KAPOTAXHBIMY
NaHHbIMU; NOCTPOEHNE
CeTkun "MeToaoM
YrnoBOM TOYKKN".

. |OCHOBHbIE
WHCTPYMEHTbI AN
NOCTPOEHUs
reonornyeckumx
MOJEenen: oCBoeHNe
HaBbIKOB "OTPUCOBKN"
goaumanbHbIX KOMOHOK
no gaHHbiM TNC;
OCBOEHUNEe HaBblkKOB
paboTbl C MOAENSMU
pasfnioMOB; METO bl
MOCTPOEHNSA CETOK
"Structural gridding" n
"Pillar"; noctpoeHne
mMoZenu dpauni,
MOPUCTOCTU U
MNPOHMLLAEMOCTMU;
BBEOEHUE B
NEeTEPMUHUCTNYECKUIN U
CTOXacTuyeckum
noaxonbl K NOCTPOEHMIO
Momenu.

1-2

noarotToBka
JomMallHero
3aaHns

JomMallHee
3anaHne

PernctpaunoHHbii Homep 335514
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKOCTb
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 7. lNpouecc
Structural Framework.
dopmmpoBaHue
CTPYKTYPHOro Kapkaca,
YYNTbIBAIOLWETO
pasnombl. [Npouecc
Fault modeling from
structural frameworks.
MpeobpazoBaHue
pasnomos 13 Structural
frameworks B Corner
point gridding.

noaroToBka K
KOHTPONbHOW
TOo4YKe

KOHTPO/bHas
TO4Ka

11.

Tema 11. lNocTpoeHue
MOLENN NOPUCTOCTH.
Mpouecc Petrophysical
modeling.

14

NOAroToBKa K
KOHTPOIbHOM
TOYKe

KOHTPO/bHas
TOo4Ka

13.

Tema 13.
Wcnonb3oeaHue |, J n K
gounbTpos B 3D okHe.
OT0bpaxeHune oaHHbIX
B paspese. CosnaHve
PUNLTPOB MO 06 BEMY 1
CBOWMCTBY (MOPUCTOCTH,
NPOHULAEMOCTH,
goaummn) syeex.
Moandukaumns CBONCTB
CeTKMW.
PemacwrabuposaHue
ceTku. JlokanbHoe
N3MEeNbYeHNE CETKMU.
Mpouecc Grid property
modification.

16-17

noaroToBka K
KOHTPONbHOW
TOuyKe

KOHTPO/bHas
TO4Ka

16.

Tema 16. 3HaKOMCTBO C
nporpammon Tempest
dompmbl ROXAR.
OcHoBbl paboTbl C
NONb30BaTENIbCKUM
NHTEpPpencom.

noarotToBka
JomallHero
3a0aHns

JomMallHee
3anaHne

17.

Tema 17. 3arpyska
rMapoanHaMNY4eckoro
npoekTa. Pabota co
CBOMCTBaMU XNOKOCTEN
N CBOWCTBOM TBEPAOM
gasbl. OcBoeHMe
HaBbIKOB PaboThl C
rpadgonyecknmm
BO3MOXHOCTAMU.

6-8

noaroToska K
KOHTPONbHOW
TO4YKe

KOHTPO/bHas
TO4yKa

PernctpaunoHHbii Homep 335514
Crpanunua 15 n3 26.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O



Mporpamma ancumnnuHbl "KoMnbioTepHble TexHonorum B reonorun”; 020700.68 M"eonorus; 3asenyowmin kKadbeopon, K.H. (aoueHT) Manees
A.A., accucTeHT, K.H. 3akmpos T.P. , XpamyeHkos 3.M.

Buabl
N Paspen CemecTp Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
Tema 18.
VccneposaHue BnmaHns
napameTpos ODI1 n
BA3KOCTW XNOKOCTEN Ha
Lienesble nokasaTenu
8 no6blun. Nsyyerne MOAroTOoBKa K KOHTPOMNbHAS
.|MeponpuaTna no sesoay 2 9-11 |KOHTpOMbHOM 1 TouKa
HOBbIX CKBaXWH, a TO4Ke
Takxe 3ajaHue nx
L0ObIBAOWMX (MK
HarHeTaeMbix)
napameTpos.
Tema 19. 3arpyska
ncTopumn paspaboTku
MECTOPOXOEHUS. noaroToska K
19.|0OcBOEHME HaBbIKOB 2 12-14 |KOHTPONbHOM 1 $8:|;§oanaﬂ
aganrauum mogenu un TO4Ke
cocTaB/ieHne NporHosa
paspaboTku.
Wtoro 27

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

MporpammHbii komnnekc Petrel komnanum Schlumberger n Tempest komnanum ROXAR, nekuuu,
MyNbTMMeANIAHbIE NPe3eHTauun, CeEMNHapbl, NpakTuyeckme paboTbl, cepBuChl 1 pecypchbl IHTepHeTa,
TEXHONOrUM MPOEKTHOrO 0ByHYEHMS, MHGOPMALMOHHO-KOMMYHMKALNOHHbBIE TEXHONOIK,
WHTEPAKTUBHbIE TEXHONOINN.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. BBepeHune B Petrel; ocHOBbI paboTbl ¢ Nonb3oBaTeNnbCKUM MHTEpdbencom; pabora ¢
MHCTPYMEHTaMn BBOAa-BbiBoAa rpachmnueckon n umcpposomn nHcpopmaumm. OCHOBHbIE
MHCTPYMEHTbI OJ11 NOCTPOEHUSA reoNiorm4eckux moaenen: aarpysKka BXogHbIX OaHHbIX,
NOCTpOeHne NOBEPXHOCTEN U NPOCTON CETKU; OCHOBbI paboTbl C KAPOTaXHbIMU AAHHbIMU;
NOCTPOEHMe CEeTKN "MeToA0M YrnoBor TO4KN". OCHOBHbIE UHCTPYMEHTbI A1l MOCTPOEHUSA
reosornyeckux Mmoaenen: oCBoOeHMe HaBbiKOB "OTPUCOBKU" chaumanbHbIX KOTOHOK MO AaHHbIM
F'NC; ocBoeHMne HaBbIKOB paboTbl C MOAENSMU Pa3/IOMOB; METOAbl MOCTPOEHUSA CEeTOK
"Structural gridding" un "Pillar"; noctpoeHue mogenu cpaumin, NOPUCTOCTU U NPOHULLAEMOCTH;
BBeAeHue B AeTePMUHUCTMYECKUN U CTOXaCTUYEeCKUM Noaxoabl K NOCTPOEHUIO MOOeNu.

noMallHee 3afaHve , NPUMepPHbIe BOMPOCHI:
paboTa ¢ nuTepartypoi

Tema 2. 3arpy3ka BXOOHbIX OaHHbIX: 3arpy3ka KoopAvHaT CKBaXWH, JaHHbIe Mo
MHKJIMHOMETpUU, 3arpy3kKa reopmanmyeckmux KpmMBbIX, 3arpyska OTMETOK niacronepece4yeHun,
3arpyska mogenu passioMoB.

Tema 3. Hactpownka wabnoHoB Well section; otobpaxeHue HeCKONbKMUX KapOoTaXHbIX KPUBbIX B
onHom KonoHke okHa Well section window; oco6eHHocTu paboTtbl ¢ okHoM Well section;
paboTa c oTMeTKamu nnacronepece4yeHUn (oTbnekamm).

Tema 4. Pauuun. PyyHoe pucoBaHue pauunanbHOU KOJTOHKMU.

it
BEPCHTET
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Tema 5. Co3paHue noBepxHOCTEN MO OTMETKaMu nnacronepecedyeHun cksaxuH. lNMpouecc
Make/edit surface. CospaHue npocrton cetku. NMpouecc Make simple grid n Layering.

Tema 6. PepaktuposaHue monenu pasnomos. lNpouecc Fault modeling.

Tema 7. MNMpouecc Structural Framework. dopMmupoBaHue CTPYKTYPHOro Kapkaca,
yuyuTtbiBatloLwero pasnomsl. lNMpouecc Fault modeling from structural frameworks.
Mpeobpa3oBaHue pa3anomoB 13 Structural frameworks B Corner point gridding.

KOHTPO/NbHAS TOYKa , NPUMEPHbIE BOMPOCHI:

TecToBasi paborta TecToBas paborta 1. Kakas nuktorpamma (MKOHKa Unmn nNpoLecc) no3sonset
?cwwmBaTtb? pasnombl? a) (Add pillar between); 6) (Add pillar to end); B) (Connect two faults); r)
(Disconnent fault). 2. Yto Takoe nunnap? a) BepTukanbHas, MMHENHAs UM NCKPUBNEHHASA NNHNS,
cocTosiwas u3 aByx unu 6onee tovek; 6) 0AMH U3 METOLOB NOCTPOEHNS CETKM; B) CTPYKTYPHbINA
9NEeMEHT, NpeaHa3HaYEHHbIN 415 NOCTPOEHNS MOBEPXHOCTN Pa3fioOMOB; ) napameTp, MPUMEHSEMbIN
NS NOKanbHOro namenbyeHns cetku. 3. Kakme okHa cnyxar ons Busyanuaaumm gByXMepHbIX
naHHbIX? a) 3D window; 6) 2D window; B) Well section window; r) Intersection window. 4. Ha kakoi
naHenn pacrnonoxeHbl kKapoTaxHble AaHHblie? a) Processes; 6) Models; B) Windows; r) Input. 5. C
MOMOLLbIO KaKoro npouecca kapoTaxHble gaHHble ?npoeunpyrotca? Ha cetky? a) Scale up well logs;
6) Structural gridding; B) Geometry definition; r) Layering. 6. C nomoLubto kakoro npouecca
(npouenypbl) CTPOSATCS NOBEPXHOCTN MO OTMEeTKaM? nnactonepeceyeHnin? a) Pillar gridding; 6)
Make/edit surface; B) Make zones; r) Make local grids. 7. C nomoLbto Kakoi npoueaypbi
NMOBEPXHOCTb pa3fioMa KoHBepTUpyeTcs B Habop nunnapos? a) Convert to fault sticks; 6) Fault
framework modeling; B) Pillar gridding; r) Fault model from structural modeling. 8. B kakyto 13
MOOEnew, NpeacTaBNeHHbIX HA PUCYHKe, Oy oyT COXpaHEHbl 1 3anncaHbl BCe AEeNCTBUS N UBMEHEHMS B
npouecce pabotbl? a) Model_1; 6) Corner point gridding; B) New model. 9. Kakoii goopmat BXxOL4HbIX
LaHHbIX cooTBeTcTBYeT cTBoNnam cksaxuH? a) Well logs (ASCII) (*,*); 6) Well logs (LAS) (*las); B) Well
heads (*,*); r) Petrel well tops (ASCII) (*,*). 10. B kakom okHe 0TobpaxatoTcs kKapoTaxHble AaHHble?
a) 2D window; 6) Well section window; B) Intersection window; r) 3D window. 11. Npu akTmBaumm
KaKoro npoLecca CTaHOBSATCS OOCTYMHbI Cneayolmne NHCTPYMeHThl: , ? a) Fault modeling; 6) Edit 3D
grid; B) Make/edit surface; r) Pillar gridding. 12. Kakoi n3 ¢oopMaToB MHKIMHOMETPUYECKNX OAHHbIX
COOTBETCTBYET popMaTy ?0THOCUTENbHas rnybuHa ? ropnsoHT ? asumyT?? a) DX, DY, TVD; 6) X, Y,
Z;B) MD, INCL, AZIM; r) X, Y, TVD. 13. Kakoii chopmat BXOOHbIX AaHHbIX COOTBETCTBYET
KapoTaxHbiM gaHHbIM? a) Well heads (*,*); 6) Well logs (LAS) (*las); B) Petrel fault model (ASCII)
(*,*); r) Well path/deviation (ASCII) (*,*). 14. B kakoi nocnenoBateNbHOCTUN HY>XHO A00aBNsTb
NOBEpPXHOCTM Npu NocTpoeHnn ceTkn (Nnpouecc Make simple grid) ons ee KOPPEKTHOro NOCTPOEHNS?
a) MID-BASE-TOP; 6) BASE-MID-TOP; B) TOP-MID-BASE. OtBeTbl: 1.B2.23.6,r4.1r5.26.67.a
8.69.a410.611.r12.813.6 14. 8

Tewma 8. MNMpouecc Structural gridding. MocTpoeHue ceTkn U NOBEPXHOCTN Ha OCHOBE pPa3/IOMOB
M NOBEepPXHOCTEWN, CO3aaHHbIX B npouecce Structural framework.

Tema 9. MNMpouecc Pillar gridding. PyyHoe pepakTupoBaHue ceTku.

Tema 10. MNMpouecc Make Horizons. BcTpanBaHune pa3nomMoB B CTPYKTYPHbIW KapKac,
co3pnaHHbIn B npouecce Pillar gridding. Cospanue caunanbHon moaenu. MNMpoueccokl Scale up
well logs, Facies modeling.

Tema 11. NocTpoeHne moaenu nopuctoctu. MNMpouecc Petrophysical modeling.
KOHTPOMbHAs TOYKa , NPUMEPHbIE BONPOCHI:

{ TPOHHB H
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TectoBas pabota 1. C nomouibio Kakoro npouecca (npouenypbl) cTponTcs doaumanbHas Moaenb
(kybbl cpaunin)? a) Petrophysical modeling; 6) Facies modeling; B) Geometrical modeling; r) Trend
modeling. 2. JlokanbHoe namenb4yeHne genaetcs ons a) nosepxHoctei (Horizons - Z(TOP) n 1.4.); 6)
ckenetoHa (Skeleton ? Top n T1.4.); B) noBepxHocTel pa3nomos (Fault); r) ceoicte cetkm (Properties
? Facies, KP 1 1.4.). 3. B kKakom OKHe BU3yanuaauuny MOXHO 0Tobpa3nTb paspes (cevyeHne) Mmoaenn?
a) 2D window; 6) Interpretation window; B) Intersection window; r) Map window. 4. Kakoe
MUHMMaNbHOE KOMMYECTBO NUNAPOB HEOOXOAMMO 4NSi MOCTPOEHNS MOBEPXHOCTM pasnoma? a) 1; 6)
2;B) 3; ) 6. 5. Uto xapakTtepuaytot nona X inc, Y inc n Nodes npu nocTpoeHun NpocToni CeTKn
(npouecc Make simple grid, cM. pucyHOK)? a) KOnM4ecTBO Y310B U War cetku; 6) pasmepbl obnactu u
war CeTKW; B) War CEeTKU 1 KONMYECTBO Y3M0B; ') Ha4ano otcyeTa u war cetku. 6. Ha ocHoBaHuu
Kakux gaHHbIX CTPOSATCS NoBepxHOCTN Modenu (npouecc Make / edit surface)? a) koopauHathbl
OTMETOK Mnactonepece4eHuii (0TbnBKoK); 6) KapoTaxHble AaHHbIE; B) KOOPANUHATHI OTMETOK
nnactonepeceyeHunii (0TOUBOK) 1 BHELWHAS rpaHMua obnacTu; r) KoopamHaThl CKBaXuH. 7. Mpu
MOMOLLMN KaKMX MHCTPYMEHTOB CETKY MOXHO ?BCTPOUTL? B pasfnom npu paboTe ¢ npoueccom Pillar
Gridding? a) New I-trend; 6) select and edit/add points; B) Set arbitrary direction; r) Set |- direction. 8.
Kak HasblBaeTcs BKnanaka, B KOTOPOW XpaHATCS AaHHble Mo 0TOMBKAM, 1 HA Kakow NaHenn oHa
Haxoautcs? a) Stratigraphy, Input; 6) Global well logs, Input; B) Well Atributes, Input; r) Properties,
Models. 9. C nomoLbto Kakoi npouenypbl Habop NAnapoBs "NpeBpaTnTb" B MOBEPXHOCTb pasnoma?
a) Convert to fault sticks; 6) Fault framework modeling; B) Pillar gridding; r) Fault model from
structural modeling. 10. Kakvne mMetogpbl nHtepnonsaumm HE ncnonb3yotcs npu noCTpoeHuu
dhaumanbHo Mmooenu (npouecc Facies modeling)? a) Indicator kriging; 6) Parabolic interpolation; B)
Truncated Gaussian; r) User defined algorithm. 11. B kakux egnHmnuax (cuctema CU) namepserca
abcontoTHas npoHuuaemocTb? a) Lapcu; 6) cll3 (caHTmnyas); B) M/c; r) M2. 12. Kakne BXOLHble
JaHHble UCMONb3YyTCA NPU CO34aHMM CETKU NpU MCNONb3oBaHuM npouenypbl Structural gridding? a)
MOBEPXHOCTM, PaCMoNoXeHHble Ha naHenwu Input; 6) Mogenb pa3noMoB; KapKachkl, CO34aHHbIE B
npoueaype Pillar gridding; B) pa3nombl 1 NOBEPXHOCTU, CO3AaHHbIE Npu paboTe ¢ NPOoLEecCoM
Structural framework; r) kapkacsl, co3aaHHble B npoueaype Pillar gridding. 1.62.r3.84.65.86. B
7.r8.a9.a10.611.r12.8

Tema 12. NocTpoeHne monenu npoHnuaemocTu. MNMpouecc Petrophysical modeling.

Tema 13. Ucnonb3oBanue |, J u K counbtpos B 3D okHe. OTo6paxeHne AaHHbIX B pa3pese.
CospaHue counbTpoB N0 06 bEMY U CBOMCTBY (MOPUCTOCTU, NPOHULLAEMOCTH, (haLumn) sueek.
Moaudomkauus csoncTB ceTku. PemacwutabupoBaHue ceTku. JlokanbHoOe N3Mesib4yeHne CeTku.
Mpouecc Grid property modification.

KOHTPO/NbHAS TOYKa , NPUMEPHbIE BOMPOCHI:

KETPOHHBH
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TectoBas paborta 1. MNpouecc Pillar gridding cnyxunt ons noctpoeHns a) NoBepxXHOCTK pasnoma; 6)
CTPYKTYPHOro Kapkaca, ?00etoro? Ha pasnoMm; B) rOPU30OHTOB; ) NPOCTON ceTku. 2. B kakunx
eanHMuax n3MepsieTcsl MopuUCToCcTb? a) MpoueHTbl; 6) cl3 (caHtunyas); B) nonu; r) M2. 3. Kakoi
WNHCTPYMEHT CNyXWUT Ons ?pucoBaHns? dpaumanbHbix KONOHOK? a) create/edit well tops; 6) Toggle
synchronized well scrolling; B) Paint discrete log class; r) Adjust color table on selected. 4. Ha
OCHOBaHUW Kakux OaHHbIX CTPOUTCS NpocTas ceTka (npouecc Make simple grid)? a) koopauHatbl
OTMETOK mnacTonepece4eHunii (0TbnBKOK); 6) KapoTaxHble AaHHbIE; B) KOOPANUHATHI OTMETOK
nnactonepeceyeHunin (0TBUBOK) 1 BHELLHAS rpaHMLa 0bnacTu; r) NOBEPXHOCTM W BHELWHSS rpaHuua
obnactu. 5. Kakne metoapl nHtepnonsummn HE ncnonb3aytoTcst Npy NOCTPOEHUN MOLENN NOPUCTOCTH
nnn npoHuuaemocTu (npouecc Petrophysical modeling)? a) Moving average; 6) Gaussian random
function interpolation; B) Functional; r) Spline. 6. 1nsi 4ero Hy>Hbl WabnoHbl 0TobpaxeHusl
(hanpumep, Well section template)?

Ortser: 7. Myctb
NVHeliHble pa3Mepbl B obnactn XY mogenu pasHbl 2050*3125 M. Lar cetku no HanpasneHnto X
coctaenget 50 M, a no HanpasneHuio Y - 25 M. Paccuntante Konn4ecTso y3/10B BOOMb KaX4oro u3
HarnpasneHnn

Orser: 8.
MocTpoiiTe rpadouk PaBHOBEPOSITHOIO M HOPMAaNbHOMO pacnpeneneHns nopucrtoctn. Obpartute
BHUMaHWe Ha 3Ha4yeHus, KOTOpble OTKNaAbiBatOTCS N0 ocam kKoopamHat. OTteeT: 9. YeM npouecc
Make simple grid npuHuunuansHo oT npouecco Structural gridding u Pillar gridding?

Orser:

10.

3anuwunTe Kakyt-HMbyab PYHKLUMOHANBbHYO 3aBUCUMOCTb KO3GgULIMEHTa abCONOTHOM
NPOHMLAEMOCTHU OT 3HaYeHNs nopucTocTn n paumn? OTBeT:
11. MNycTb NnHelHble pa3mepbl B obnactn XY
mogenu paeHbl 53508400 M. KonnyecTBo y3710B No HanpasneHuio X pasHo 51, a no HanpasneHuto y
? 76. PaccuuTainTe war cetku BAOMb KaxXAoro U3 HanpasneHui.

Orser: 12.
Hapucyinte oByx, Tpex 1 NAaTUTOYEYHbIA BepTuKkanbHbli nunnap. Oteet: 13. Kakyto goyHKkuLmMIO
BbinonHsieT onuus Get limited from selected npu pabote ¢ npoueccom Make simple grid?

Orser:

14. Yto0

Heobxoammo otobpasutb B 2D window ans pabotbl ¢ npoueccom Pillar gridding?
Orser:

15. Ecnu
BEPXHSAS TOYKa CTBOMA CKBaXWHbl 25.3 M, a npeaenbHas rnybuHa bypeHust 1523.3 M, To 4eMy paBHa
MakcumanbHas ofvHa CTBona CKBaXXWUHbI?
Orser: 16.
Ob6bsicHuTe, NoYeMy Bsizkast HedpTb (bonee 100 cl13) Ha3biBaeTCs TPYOHO U3BNEKAEMOW 1 NOYEMyY ee
TPYLHO n3Bneyb?
Orser:

1.62.ar

3.84.8B5.T

Tema 14. Co3paHune monenu coniounos U moaenu ckenera ropHom nopoabl. CospgaHue
BOJOHOCHbIX nnacToB. PaboTta ¢ KanbKynsiTopom.

Tema 15. BeeneHue B Teopuio counbrpaumn. OCHOBHbIE YpaBHEHUS1 ABUXEHUS XUOKOCTU B
nopucTtbix cpenax. OCHOBbI KOMMbIOTEPHOro MOAENMPOBaHUA B 3a4a4ax rmapoanHaMnKu.
TeopeTuyeckne oCHOBbI paboTbl ¢ nporpammon Tempest compmbl ROXAR.

Tema 16. 3HakomcTBO ¢ nporpammon Tempest coupmbl ROXAR. OcHOBbI paboTbl ¢
nonb3oBaTeNbCKUM NHTEPPEenuCcoM.

noMmallHee 3aaaHue , NpUMepPHbIE BOMPOCHI:
paboTa ¢ nutepartypoi

Tema 17. 3arpy3ka rugpoanHaMmueckoro npoekra. Pabora co cBONCTBaMM XUAOKOCTEN U
CBOMCTBOM TBep,aow dpa3bl. OCBoeHUe HaBbIKOB paboThbl C rpacouuecKumMm BO3MOXHOCTAMM.

KETPOHHBH
B_EPCHTET
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KOHTPO/NbHAs ToYKa , NPUMEPHbIE BOMPOCHI:

TectoBas paborta 1. C nomoLbio Kakoro ¢paina noaknyatTCs BCE OCHOBHbLIE MOANPOrpaMMmbl
(cekumn) B cumynatope Roxar? a) dat-cpaiin (unu nioboii TekcToBbIi); 6) ¢ nomolbio 6pay3epa; B)
BCE CekLMm BooOLLe He NOOKNOYATCS U3 eanHoro dpaina; 2) MNpu 3arpy3ke OCHOBHbIX MapaMeTpoB
MOLENn NCNONb3YITCS pasnuyHbie napameTpsbl; lNepedncnute

OCHOBHble 3) B kakux egmHuuax
n3mepsieTcs KnHematmnyeckas Ba3kocTb (cuctema C)? a) MA*c 6) Lapcu B) nonu (eanHNLBI) 1) M2
4) B kakow cekummn pacnonaraetcs nigoopmaums 06 otmetke BHK? a) Input 6) Init B) Rela r) Equi 5)
B kakoli cekumm nooknoyaeTcs BOOAOHAMNOPHbIV rOpu3oHT (akeandoep)? a) Rela 6) Init B) Input r) Equi
6) B kaknx eauHMLax namepsieTcs NNOTHOCTb (HedpTn, Boabl U rasa)? a) cl13 6) kr/m3 B) kr r) M2 7)
Ob6bAcCHUTE 1 pacnuWmMTe KNKOYEBbLIE CNOBA 1 NOPSALAOK 3arpy3Kn HOBbIX CKBaXKMWH _

8)C

MOMOLLbIO KaKMX MHCTPYMEHTOB MOXHO Bu3yanuamposatb 3D - mooenb?

9) MNpwu
MOMOLLM KaKO BKNaAKM MOXHO y3HaTb KONMMYECTBO HedpTU, [oObLITON Kaxaon ckBaxuHoin? a) Oil
production rate; 6) Oil production total B) Water cut r) Fluid in place 10) MNpwn nomowwum kakoi BKnaoku
MOXHO y3HaTb konm4yecTBo obwme 3anackl HedpT Mooenn? a) Fluid in place 6) Liquid production total
B) Increment processes; r) Oil production rate; 11) C noMoLibO Kakoro MHCTPYMEHTa 3anyckaeTcs
pacyeT rmapoanHaMmnyYecKmx NpoLLeccoB?

12)

OnuwwnTe npoueaypy, Kak BbloenuTtb cedeHne 3D mogenn ?
13)

Kakum o6pa30M MOXHO 3aKOMMEHTNPOBATb (I/ICKJ'HO‘-IVITb n3 obnactu BI/I,D,I/IMOCTI/I) bparMeHThbl
BXOOHbIX JaHHbIX Ny obnacTtei onncaHns moaenn?

a3.a4.a65.86.69.6

Tema 18. UccnepoBaHue BNmaHUS napameTpos ODI1 n BA3KOCTU XUAKOCTEN Ha LieneBble
nokasarenu po6blun. UayueHne MeponpusTus no BBOAy HOBbIX CKBAaXWH, a TaKXe 3adaHue ux
[00bIBalOLWLMX (UM HarHeTaeMbiX) NapaMeTpoB.

KOHTPONbHAS TOYKa , NPUMEPHbIE BOMPOCHI:

PeruncrpaumnoHHblii Homep 335514 DAEKTPOHHEH
Crpanuua 20 n3 26. il yLH,lfIP EPCHTET
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Mporpamma ancumnnuHbl "KoMnbioTepHble TexHonorum B reonorun”; 020700.68 M"eonorus; 3asenyowmin kKadbeopon, K.H. (aoueHT) Manees
A.A., accucTeHT, K.H. 3akmpos T.P. , XpamyeHkos 3.M.

TectoBas pabota 1. B kakoli cekumm pacrnonaratotcs Kpvble pa3oBblx NpoHuuaemocTein? a) Init 6)
Recu B) Rela r) Equi 2) CgopMmynupyiite, 4to Takoe kpmeble ODI1, n 3a4em OHU HYXHbI?

3) 4Uto
nokasblBaeT oyHkuusi baknes-Nesepetta? a) Obuwee konm4yectTso AobbITON HedpTH; 6) OOM0 HEdPTM B
noToKe; B) OO0 BOAbI B MOTOKE; ) CKOPOCTb NnepemMelleHns BogHom goassl; 4) Ecnu doyHkumns baknes
NeBepeTTa Ha CKBaXWUHe yBENMYMBAETCS, TO 9TO 03HAYaET, 4TO: a) YBennyneaetcs 06BOAHEHHOCTb
npoaykumm; 6) YMeHbluaeTcst 06BOAHEHHOCTb NPOLAYKUNW; B) YMEHbLLAETCS CKOPOCTb A00bI4M
HedTu; r) YBenmumBaeTcst CKOPOCTb A06bl4n HedpTU; 5) Hanuwmnte oCHOBHbIE ypaBHEHUS], Nnexalume B
OCHOBE Maremarunyeckoro annapara cumynsaropa Roxar, ons cnyyas asyxcpasHon gomnbtpaumm
(HedpTV 1 BOAbI)?

6)

Hanuwunte, ¢ NoMOoLwb0 Kakon npoLenypbl MOXHO nepdpopupoBaTth onpeaeneHHbIn cnon nnacrta?

7) Ecnu yBennuuntb kpusyto OPI1 no Boae, To Kak M3MeHnTCs oblwas nobbiya HedpTn? a) yBennynTCs;
6) yMeHbLNTCS; B) HEe n3MeHuTcs. 8) Ecnu ymeHbwmntb KprBble OPI1 no HeTH, TO Kak M3MEHUTCS
obwas nobblya HedpT? a) yBennyntcs; 6) yMeHbWNTCS; B) HE n3MeHnTCs. 9) Ecnu yBennumTb KprByto
OI1 no BoAe, TO Kak UBMEHUTCS CyMMapHasi 06BOAHEHHOCTb MPOAYKLUMM BCEX CKBAXUH? a)
yBenuuntcs; 6) ymeHbwuTcs; B) He nameHntcs. 10. Mo kakoi popmyne BbluncnsieTcs obwas
NpOBOAUMOCTbL? 11. Ecnn yBennuntb
BSI3KOCTb HEQPTW, TO Kakasi UISMEHUTCS KONMYECTBO [0DObITOM HedoTU (NMpw TOI Xe aenpeccun)? a)
yBENUUNTCS; 6) YMEHbWWTCS; B) HE M3MeHnTCS. 12. Ecnn yBENNYNTbL BA3KOCTb BOAbI, TO Kakas
N3MEHUTCS KONNYECTBO A00bLITON HEdPTU (Npu TO Xe aenpeccumn)? a) yBenmuutcst; 6) yMeHbLINTCS;
B) He u3MeHuTCS. 13. B CTOPOHY yMeHbLWeHNS / yBeNnYeHns OBUXETCS qonong B Konnektope?
(Hy>xHoe nog4epkHyTb) 14. Hanuwwnte 3akoH Japcu ong OBUXeHUs XUOKOCTU B MOPUCTON cpene
npy OOHO- N ABYX(PA3HbIX TEHEHUSAX?

1B3B4a,B768a9a11612a 13 yMeHblieHUS

Tema 19. 3arpy3ka uctopum paspabotkm mecropoxaeHusi. OcBoeHue HaBblKOB aganTauum
Mo4enu U coctaBnieHne NporHo3a pa3paboTku.

KOHTPO/NbHAs TOYKa , MPUMEPHbLIE BOMPOCHI:

PeruncrpaumnoHHblii Homep 335514 DAEKTPOHHEH
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Mporpamma ancumnnuHbl "KoMnbioTepHble TexHonorum B reonorun”; 020700.68 M"eonorus; 3asenyowmin kKadbeopon, K.H. (aoueHT) Manees
A.A., accucTeHT, K.H. 3akmpos T.P. , XpamyeHkos 3.M.

TectoBas pabota 1) Mpu KakmMx orpaHNYEHNSIX MPUHSATO OTKKOYATb CKBaXKUHY? a) MNpu BOCTUXEHNN
06BOOHEHHOCTN NpoayKumm 98%; 6) MNMpu o4eHb HM3KUX NokasaTensx 4obblum HeddTn; B) MNpu 04eHb
BbICOKMX nokasaTtensix 4obbl4v Xnakoctn (HedpTv 1 Boabl)? 1) MNpu pe3koM NOHMXEHWUN AaBNEHUS; 2)
Kak HasblBaeTCs kto4eBOe CNOBO, MPU KOTOPOM MOAENb HACTPanBaeTCsl Mo UCTOPUN L0ObIHK
xugkoctun (Hedotn v Boapl)? a) HOIl 6) HLig B) HWat 3) M3BecTHO, 4TO MOaenb HE0HX0ANUMO
HacTpamBaTtb MO NCTOPUM A0ObLIYM XNOKOCTU (HETM 1 BoAbl). OB BSCHUTE, B KAKMX Cly4asix MOXHO
NPUMEHNTb HacTpanBaHne No UCTOpPUN HobbINKN HEQTH.

4) Ecnun Ha cKkBaXMHe He XxBaTaeT XWOKOCTU A0 UCTOPUYECKUX 3HAYEHUIA pa3paboTku, TO Kakmne
MaHUNYNSLMN HAAo caenatb C AaBNEHVMEM Ha Heil? a) yBennyinTb 6) yMEHbLUNTD B) BMEHEHUNE
LaBfeHUs He U3MEHUT KonuyecTBa AobbiBaeMoi Xnaokoctu 5) Hactpoiika ruapoanHamMmyeckorn
MOOENWN Ha UCTOPUIO pas3paboTKy NPOUCXOANT Ha NokasaTenu a) 4obblun Xunakoctu; 6) oobblyn
HedTK; B) 00ObIYM XNOKOCTU 1 OABNEHNS HA CKBaXMWHAX; I) faBneHns Ha ckBaxuHax; 6) Kak
Ha3blBAOTCS IMHUK , BOOMb KOTOPbIX CKOPOCTb Te4YEeHUs (hnionaa B Kaxk A0 ToO4Ke HanpasneHa rno
KacaTenbHOn?

7) Ons
YEero Hy>Ha HacTpoiika rmapoaNHaMUYECKOn MOAENN HA NCTOPWIO pa3paboTkn?
8)
Mpuaymarite Kakyto HNbyab OYHKLMOHANbHYIO 3aBMCMMOCTb NMPOHNLAEMOCTN OT MOPUCTOCTH.
9)B
KakoM BuAe haumanbHas Mogenb npeacrasneHa B ruapoanHaMmyeckon Mmogenm?
10) YTo0

HY>XHO cLenaTtb C CEeTKOW, 4Tobbl caenatb ee 6onee NoApobHON? a) yMEHbIWNTL Wwar CeTku; 6)
YBENUYNTb War CETKW; B) YBENNYMUTb reOMEeTpuYeckme pasMepbl MOLENU; ') YMEHbWUTb
reomeTpuyeckue pasmepbl mogenu; 11) Korga HedpTSHOM KONNEKTOP CYNTAETCS MOMHOCTbIO
BblpaboTaHHbIM (T.€. pa3paboTka OKOH4YeHa)? a) koraa Bcs HedpTb BblkayaHa U3 nnacTta; 6) koroa
LaBNIeHNEe Ha CKBaXMHAX HACTONbKO BbICOKOE, YTO A00bI4MN HE MPONCXOANT? B) KOraa 06BOAHEHHOCTb
NPOAyKLUMM BCEX CKBaXUH 98% r) koraa fobbl4a HeqTV CKBaXMHAMMN O4eHb HM3ka. 12)
Cchbopmynupyiite, ong 4ero CnyXuT BOOOHAMNOPHbLIA rOPU30OHT?

13) MNpouenypa HBHP
XapakTepuayeT: a) MMHUMaNbHbIA NOPOr faBNeHNs Ha CKBaxXMHe? 6) NnpeaenbHyo f06bl4y XNOKOCTH;
B) NpeLenbHyto 00bbl4y HEdTU; I) MaKCUManbHy0 06BOAHEHHOCTb, NMPY KOTOPOI CKBaXMHa
oTkntoyaetca. 1.a2.63.64.810.a11.8,r13. a

Tema . UToroeasi popma KoHTpons
Tema . UToroeas doopma KOHTpons

[MpvMepHble BOMPOCHI K 3K3aMeHy:
1. [loHATME reonormyeckon n rugpoanHammyeckon mogenu. Mogenb ononaos 1 MOOENb XUOKOCTH.

2. PepakTtnpoBaHue oTbMBOK No doaumnanbHbiM KonoHkaM. MeTtoabl MOCTPOEHWSt MOBEPXHOCTEN B
Petrel no otbmuekam.

[MoHATMe ceTkn. BnnsaHue wara ceTkn Ha KONMMYeCTBO y30B.

3. PepnaktupoBaHue moaenu pasnomos. [MoHsTMe nunnapos. MNocTpoeHne pasnoma Ha OCHOBE
Habopa nunnapos B Petrel.

4. MeTtoabl NOCTPOEHMS MPOCTbIX CETOK, HE YYNThIBAKOWMX Pa3noMbl. PazbueHne CTpyKTypHOro
Kapkaca Ha cnow.

5. OcHoBbl paboTbl ¢ npoueccom Structural Framework. ®@opMupoBaHme CTPYKTYPHOro kapkaca,
YYNTbIBAIOLWENO Pa3/IOMbI.

6. OcHoBbl paboTbl ¢ NpoueccoM Fault modeling from structural frameworks. MNpeobpasosaHue
pasnomos n3 Structural frameworks B Corner point gridding.

7. OcHoBbl paboTbl ¢ npoueccom Structural gridding. MNocTpoeHne ceTkn 1 NOBEPXHOCTM HA OCHOBE
pa3noMOB 1 MOBEPXHOCTEN, COo3AaHHbIX B npouecce Structural framework.

8. MNpouecc Pillar gridding. BeicTpanBaHne cetkn No pasnioMam unm 3afaHHbiM HanpasneHnsM.

9. MNMpouecc Make Horizons. BcTpanBaHue pa3noMoB B CTPYKTYPHbI Kapkac, CO34aHHbIA B
npouecce Pillar gridding.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 335514 5AE
CrpaHnua 22 n3 26. 111 yHlf[

S OEMALIGH



Mporpamma ancumnnuHbl "KoMnbioTepHble TexHonorum B reonorun”; 020700.68 M"eonorus; 3asenyowmin kKadbeopon, K.H. (aoueHT) Manees
A.A., accucTeHT, K.H. 3akmpos T.P. , XpamyeHkos 3.M.

10. CosnaHune chaunanbHon mooenu. MNpouecchl Scale up well logs, Facies modeling. MNoHsATME 0
CTOXaCTN4eCKOM (BEPOATHOCTHOM) NOAXOAE K MOCTPOEHWNIO MOOENMN.

11. NocTtpoeHue mogenu nopuctocTu. MNpouecc Scale up well logs, Petrophysical modeling.
[MoHATME O CTOXaCTNYECKOM (BEPOSTHOCTHOM) MOAX0A€E K MOCTPOEHMNIO MOLENMN.

12. MocTpoeHune mogenu npoHuuaemocTu. MNpouecc Scale up well logs, Petrophysical modeling.
[MoHATME 0 cTOXaCcTU4EeCKOM (BEPOATHOCTHOM) NOAX0€E K MOCTPOEHUIO MOOENN.

13. Ncnonb3oeanue |, J n K dounbtpos B 3D okHe. HaBbikn 0TOBpaxkeHnst AaHHbIX B paspese.
14. Co3paHne omnbTPoB No 06 bEMY 1 CBOMCTBY (MOPUCTOCTM, MPOHNLIAEMOCTHN, haunmn) sHeex.

15. Moondgoukaums cBoicts ceTku. PemacwtabupoBaHue cetku. JlokanbHOe N3MenbYeHne CETKN.
Mpouecc Grid property modification.

16. CoznaHve mogenn cononaos M MOOENN CKeneTa ropHon nopoabl.

17. CosnaHne BOAOHOCHbIX N1acToB

1. OcHoBbl ounbTpaunn. OCHOBHbIE YPABHEHUS: 32KOHbI COXPaHEHUS MacChl AN 0AHOGAa3HON K
MHOrogoasHowm counbTpaunn, ypasHeHne HepasblBHOCTH.

2. 3akoH [apcu onsa asyxgoasHon dounbtpaummn. NoHaTue 0THOCUMTENbHBIX Pa30BbIX
npoHuuaemocTen. NoHaTne TeH3opa NPOHNLAEMOCTMW.

3. 3apava baknes-Jlesepetta. ®yHkUMA Baknes-JleBepeTTa.

4. YpaBHEHUS OBMXEHNS naeanbHON U BA3KOW XUOKOCTW B CNIOWHOM cpeae.
5. OcHoBbl paboTbl C NONb30BaTENbCKMM MHTEPdIENCOM NporpamMbl Tempest.
6. PaboTa co cBoricTBaMM XMOKOCTEN 1 CBOMCTBOM TBEPAOW hasbl.

7. Pabota ¢ rpadon4eckMmn BO3MOXHOCTSIMU.

8. Nccnenosarve BnusiHust napametpos OPI1 1 BA3KOCTM XMIOKOCTEN Ha LeneBble nokasaTtenu
Jo0Oblyu.

9. N3y4eHne meponpusiTisi No BBOAY HOBbLIX CKBAXMH, a TakXe 3aAaHne nx 0obbiBatowwmx (Mnm
HarHeTaeMbix) NapameTpos.

10. 3arpyska uctopun paspabotku mectopoxaeHms. OCBOeHVe HaBbIKOB adantauuy MOAENN 1
coCTaBfieHMe NporHo3a paspaboTku.

7.1. OcHOBHas nuTeparypa:

KomnbioTepHas oLeHka BO3OECTBIUS Ha OKPYXKaloLLyro cpely MarmcTpanbHbiX Tpy6onpoBOA0B:
YyebHoe nocobue / B.MN. MewankuH, O.B. bytycos. - M.: UH®PA-M, 2010. - 449 c. URL:
http://znanium.com/bookread.php?book=183949

onoswuHa, J1. H. inxxeHepHas rpadpmka [9nekTpoHHbI pecypc] : Yueb. nocobwue / J1. H. NonosuHa,
M. H. KyaHeuoBa. - KpacHospck : Cub. doenep. yH-T, 2011. - 200 c.
http://znanium.com/bookread.php?book=443226

KomnbloTepHble TEXHONOrnn B Hayke 1 obpasoaHun: YuebHoe nocobue / J1.C. OHokoir, B.M. Tutos.
- M.: O ®OPYM: MHDOPA-M, 2011. - 224 c. URL: http://znanium.com/bookread.php?book=241862

Hegoterazosbii CeBep: coumnanbHas cutyaumns n TexHonorum ee perynuposanms: MoHorpadowns /
A.H. CunuH. - M.: HAU NHDPA-M, 2014. - 251 ¢. URL:
http://znanium.com/bookread.php?book=452813

7.2. JlononHuTenbHasa nuteparypa:

"eonHdpopmatuka : yueb.nns cTyneHToB By30B, 0byyarowmxcs no cneumanbHoctam 012500
"lMeorpacomsa”, 013100 "Mpupogononb3osaHme”, 013600 "lMeoakonormsa”, 351400 "Mpwkn.
nHgoopmatmka" (no obn.) / [E. T.

Kanpanos, A. B. Kowkapes, B. c. URL: TukyHoB 1 gp.] ; nog pea. B. c. URL: TukyHoea; Mock. roc.
yH-T uMm. M. B. JlomoHocoBa .? M. : Akagemus, 2005 .7 477, [2] c.
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depnotos, I'. A. lHxeHepHas reoneans [OnekTpoHHbIn pecypc] : YuebHuk / . A. ®enoTos. - 5-e
nag.., ctep. - M.: Boicw. wk., 2009. - 463 c¢. URL: http://znanium.com/bookread.php?book=488404

NHopopMaumnoHHbIe TEXHONOTUM B NPOGECCUMOHANBHON AeATENBHOCTM: y4ebHoe nocobue / H.B.
Makcumos, T.J1. NapTbika, N.W. Monos. - M.: ®opym, 2010. - 496 c. URL:
http://znanium.com/bookread.php?book=180612

7.3. UHTepHeT-pecypcChbl:

YyebHoe nocobue - hitp://www.sis.slb.ru/pdf/Modules_Petrel%202.pdf

YyebHoe nocobue - http://www.twirpx.com/file/1105223/

OdouumanbHbin cant komnaHum ROXAR - http://roxar.ru

OdpunumanbHbii canT komnadum Schlumberger, pasgen MO Petrel - http://sis.slb.ru/sis/petrel/
YyebHoe nocobue - http://www.twirpx.com/file/929822/

8. MarepumanbHo-TexHU4Yeckoe obecrneyeHne oUCLUNNAUHbBI(MOAYNS)

OcBoeHne ancumnnInHbl "KOMI'IbPOTeprIe TEXHONnorum B reonornn” npeanonaraeT UCnob3oBaHMe
cnepnywouero matepumalibHO-TEXHNYECKOro obecneyeHuns:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON ynpaBseHuns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboi Buaeo n ayamno
NHpopMaLuun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas Komnnekraums
MyNbTUMEAVAHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONW TpMbyHbI NpenoaaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBoLHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPOEICHI
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs KnoyeBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EOMHYIO CUCTEMY, U CIYXUT
NONHOLEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NTIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yA06HON 1 BOCTYNHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
MNHTEPAKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCE C MCNONb30BaHMEM B MpoLecce 0by4yeHuns BCex
KoprnopaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxke OCHaleHa WMPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0BaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOYAIOLWMX KOMMbIOTEPHbIM CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMmMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMmnbioTepbl MOAK/IOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxogaTcsa B €ANHOM JOMEHE.

YyebHo-MeToAnYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6nbnnoteyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHeNnwmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, npenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANN(ULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEeann, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaemble nsgatenscrsamm By30B. B HacToswee Bpems 95C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX roCyAapCTBEHHbIX 00pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.
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KomnbioTepHbii knacc Schlumberger
MNporpammHoe obecneyeHne

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIO n yyebHbiM nnaHoM no
HanpasneHnio 020700.68 "l"eonornsa” n maructepckom nporpamme ViHxeHepHas reonorus un
rmoporeonorms ypbaHnanpoBaHHbIX TEPPUTOPUNA .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 335514 5AE
Crpanunua 25 n3 26. il YHITI

S OEALIK G



Mporpamma ancumnnuHbl "KoMnbioTepHble TexHonorum B reonorun”; 020700.68 M"eonorus; 3asenyowmin kKadbeopon, K.H. (aoueHT) Manees

A.A. , accucTeHT, k.H. 3aknpos T.P. , Xpamyenkos 3.M.

ABTOpP(bI):

anees A.A.

XpamueHkos 3.M.
3akupos T.P.

" 201 __r.
PeueH3eHT(bl):

XpamyeHkos M.T.

" 201 r.

PeructpaunoHHbili Homep 335514
Crpanunua 26 n3 26.
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AHATTAMECKAR CrCTEMA KPY



