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We are what we repeatedly do. Mot yuumcs uemy-nubo mozoa, Ko20a 3mo «4no-

auboy oenaem
(Aristotle) (Apucmomens)



uestions under Discussion OQO0cy:xjiaeMble BOIIPOCHI

First Part Ilepsasn wacmeo

g . . 1. CoBpeMeHHBIN B3IUIAI HA
1. Modern view of engineering p A

activities

Engineering work and
engineering activities
Generalized model of
engineering activities
Engineering criteria
Engineering activities and
engineering creativity
Typology of engineering

activities

WHXXEHEPHYIO JIESATEIBLHOCTh
(MH>XKMHUPUHT)

WNuxenepHas padota u
WH)KEHEPHAs JIESITEIIbHOCTh
O0o001IeHHas MOJEb
VHKEHEPHOU JAEATEIIbHOCTH
Kpurepun naxeHepHOCTH
NuxeHepHas AeATENbHOCTD U
UHKEHEPHOE TBOPUYECTBO
Tumosorusa HXECHEPHOU

ACATCIIBHOCTHU



uestions under Discussion OO0cy:kaaeMbie BONPOCHI

Second Part

1. Intellectualization as oil and gas
production development vector

2. Competency model of training of oil
and gas professionals. New professional
competencies

3. Concept of virtual environment for
professional activities

4. Virtual o1l field as new training
environment

5. Technologies for the training of oil and
gas engineers 1n a professional virtual
environment

6. Adaptation of Russian oil and gas

business to Bologna Process

Bmopasa uacmo

WHTennexkTyanu3aius - BEKTOp pa3BUTHUS
He(Tera3o10069H

KomMmmneTeHTHOCTHAS MOJIETh MTOATOTOBKHU
HedTsHuKOB. HoBbIe MpodeccuoHanbHbIe
KOMIIETEHITUH.

IToHsTHE BUPTYAILHOU CPEBI
npo¢eCCUOHATbHON JEATeIbHOCTH.
BuptyansHbiit HeTsSHON TPOMBICET — HOBas
cpeaa o0ydeHus

JlesiTenbHOCTHAS TEXHOJIOTHS MOJATOTOBKU
WH)KEHEPOB HE(PTIHUKOB B BUPTYaJILHOM Cpeie
poeCCUOHATIBHON JEATEIbHOCTH.
Anmantanus HedTerazoporo 6usHeca Poccun

bononckomy mponeccy.



Engineering, retaining technological development as its main
productive function, is evolving into a process that provides
people with technologies, or component technologies and the

technical means, to perform all types of activities.

Hnorcenepusn, coxpanasa 3a coO0u KAk  21A8HYIO
NPOOYKMUGHYI0 (DYHKUUIO pa3eumue mexHukKu, ece o.ee
gbicmynaem Kak 0esameaibHOCHIb, 00ecCnedusarnuan aroei
MEXHO02UAMU  UTU  OMOEAbHBIMU KOMNnOHeHmamu
MExXHO102Ull, 6 YACMHOCMU MEXHUYECKUMU CPEeOCHmEAMU,

80 6cCex eUOaAx uUx 0esitmejibHOCHU.



Leaving home on a weekday morning, every single morally sound engineer

says that he goes to work; returning home, he says that he comes from work.
Nobody, even the President of a country, says that he goes to perform activities, or

stays because he performs activities....

People work. And every single engineer works.

Kaoicowviii omoenvHo 631mwiil MOPANbHO YCMOUYUBDLU UHIICEHED, VX005 8
0YOHULL OeHb YMPOM U3 O0MA, 2080puUm, 4mo uoem Ha pabomy, 8038PaAdsichb —
ymo npuwen ¢ pabomwl. Hukmo ne cosopum, dasice [Ipe3udenm cmpamwsl, umo

X00um Ha 0esmeabHOCHb, 3A0ePACUBAEMCI HA OesIMEeNbHOCMU U ..

JIoou pabomarom. U kascowviil omoenvbHblll 8351mblil UHICEHEP pabomaem.



All activities, including engineering
activities, are institutionalized through
organization

Bceakan oeamenvnocms, 6 mom uucie
UHMHCEHEPHA, KOHCHUMYUPYEMCA
yepes op2aHu308aHHOCHLD



Identification of Engineering Competencies
Bviunenenue unircenepHvlx KomnemeHyui

eNGlNEERlNG ACTIVlTlEs




Tunuunan kapvepa unicenepa

Typical Career of Engineer
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CpelicTBa MHKEHEPHOM JIEATEIBHOCTH
Resources for engineering activities

T h ™

} MarepuranbHO-TEXHUYECKUE NupopmanmoHHbie
Logistic Information
HNuTemiekTyaabHbIe DUHAHCOBBIE
Intellectual Financial




Intellectual capital of company
UHTennekTyanbHbIW KanuTtasn KOMNaHUu

e

Human capital
YenoBeyecknn kanurtan

Organization capital
OpraHusaumMoHHbIW KanuTtan

Consumer capital
NMoTpebutenbckMn Kanutan

Competencies and expertise,
creativity and creative
potential, moral values,
behavior and labor culture

Kommerennnu u
KoMiieTeHTHOCTB;
KpearuBHocTh, TBOpUECKUI
MOTCHIIMA;

MopaibHbl€ HEHHTOCTH;
KynbTypa nosenenus u tpynaa.

Organizational structure,
culture of relationships,
traditions, management style,
informatization level, labor
discipline

OprcTpykTypa;

KynbTypa oTHOLEHWN:
Tpaanumu

CTunb pykoBOACTBA;
YpoBeHb MHGopMaTU3aLumu;
TpynoBas gucuunnuHa

Brand, business reputation,
relationships with partners and
clients, activities history

BpeHa; oenosas penytuums;
CBA3un ¢ napTHepamu,
KNneHTamu;

NcTopusa oearenbHOCTY;




Constituents of competency
of young speciali

Social Professional



Modern Oil and Gas Engineer Workplace
Pabouee mecmo.coepemennozo uniicenepa-nepmanuxa




Collectivist Nature of Engineering Activities

Konanekmusucmckuil xapaxkmep uHiceHepHOU 0esameibHOCmuU
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Main criteria of the engineering
nature of the activities (work) of a
specialist are the following in
aggregate:

(1) direct orientation of the
activities to creating and using
technical objects,

(2) degree of complexity of relevant
problems and the use of technical
objects,

(3) degree of responsibility for

decisions made.

OCHOBHBIC KPpUTEPUU
“HHKEHEPHOCTU” NeATEJbHOCTH
(padoThI) cCIeMAJIUCTA MBI
ornpeaessieM CJAeyHIIUM 00pa3oM -
3TO B3ITbI€ B COBOKYIIHOCTH:

1) nenocpeocmeennasn ee
HAnNpagieHHOCMb HA CO30aHue u
UCNOJIb306AHUE MEXHUYECKUX
00beKmoe,

2) ypoeenv cinoxcnocmu peuiaemvix
npu IMOM 80NPOCO8, U
UCRO1b308AHUE MEXHUYECKUX
00beKmoa,

3) cCmenénbs omeemcmeeéHHocmu 3a
npuHuUmMaembsle peuienus.
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PIH)KGHCpHBIfI MapKCTHUHI
engineering marketing

MIPOEKTHO-KOHCTPYKTOPCKAast
design

nccieaoBanus (B T.4.

YHpaB/IcHHE TEXHOJOITNICCKUM
nmpoueccomMm U3roToBJICHUSA —
production process management

ynpaBJieHHe TCXHOJIOI‘I/I‘ICCKI/IN‘
npoueccom (MCInoJaIb30BaHHE 110
Ha3HAYEHHI0) —
process management

3KCHepI/IMCHTaJ'IBHLI€) JAUArHOCTHKa
research (including moHTaxx installation diagnosis

experiments) UCTIBITAHUS testing TeXHITICCKOE
IIPOEKTHO-KOHCTPYKTOPCKas cepTUduKaLuA obctysKUBaHHe

design certification maintenance

HpO(beCCI/IOH.aJILHOG (36?"ICHI/IC PEMOHT repair
occupational training
MeHepKMEHT

management MeHeKMEHT MeHeKMEHT

management management

IIPOEKTHO-KOHCTPYKTOPCKAs
design

yIIpaBJICHHUE
TE€XHOJIOTUYECKUM
IIPOIIECCOM
process management

MeHeKMEHT
management

- : : ... Muozoobpasue 61006 unsicenepnoi oesamenbHocmu
Multiplicity of types of engineering activities



General procedures for
all the types of
engineering activities
are available. All of
these procedures are
within the concept of
engineering thmkmg
since engineer’s
activities are, first of all,
thinking activities.

The Leading role
here 1s played by
modeling.

OO1rue JIEITELHOCTHBIE
OpoLEeAyphl I BCEX HITHUX
BUJIOB MMEIOTCS. Onu
VKJIaJbIBAlOTCSI B  IOHSTHE
MH)>KCHEPHOTO MBIIIUICHUS,
n00 JEATEIbHOCTh HHKECHEpA
- 3TO, TMPEXKIE BCEro,

MBICJIEICSTEIBHOCTD.

[ 1aBEeHCTBYIOITY IO
pOJIb 311E€Ch UrpaeT
MOJEIIUPOBAHUE.



Act of Creativity aKm meopuecmada



OT1inunre pYyTHMHHBIX 32/1a49 M TBOPYECKHUX HHKEHEPHBIX MP00JieM
Difference between routine problems and creative engineering problems

XapaxkmepucmuKku Hnorcenepnwvie 3a0auu u npooiemol
Engineering problems
Characteristics PyTuHHBbIC TBopueckue
Routine Creative

Yerkad nmocraHoBka 3anadd | [ImeeTcs Available Kaxk npaBuiio, OTCyTCTBy€ET

Clear problem formulation Generally unavailable

MeToa niu crioco0 N3BecTen Known He u3Becten mim TpedyeT

peuieHuA YTOUYHCHUA

Solution method Unknown or requires
refinement

OOyuaromumii mpuMep Nmeercs Available OrcyrcrByer

Training example Unavailable

PesynbraT pemeHus Kak npaBuiio, 0JHO3HAYEH Kak npasuio,

AL Generally unambiguous AR e

Problem solution Generally ambiguous




Innovations that will significantly
improve the quality of o1l field
development / management,

Resulting in increased oil
production are:

integrated information and
intellectualization of oil & gas fields
(smart well and e-field terms are
already being used in the oil and gas
industry).

I/IHHOBaHI/II/I, KOTOPBIC ITO3BOJIAT

CYIIIECTBEHHO MOBBICUTH KQYECTBO
yIIpaBJIeHUS pa3pab0oTKON HE(DTIHBIX
MECTOPOXKJICHUH U, KaK CJICJCTBUE,
YBEINYUTh U3BJICKAEMbIC 00BHEMBI
HEe(PTH, — KOMIUIEKCHAs
uHpopMaTuzanus u
WHTEJJIEKTyalIn3aus HeTIHBIX U
ra3oBbIX MPOMBICIIOB. (TepMUHBI
«Smart Well» — untennexryanbHas
CKBaxkuHa, «e-field» — anmexTpoHHOE
MECTOPOKJICHUE TPOYHO BOIILJIU B
0o0MX0J1 B HEPTEra30BbIX OTPACIAX

IIPOMBIIIJIEHHOCTH ).



The nature of the activities of oil

and gas  professionals  changes
significantly 1n  the course of
intellectualization of o1l and gas
production.

O1l or gas engineer (geologist,

geophysicist, drilling engineer,
mechanical engineer, reservoir engineer,
production engineer, etc.) will be less
and less involved in direct contact with
production equipment, levers and valves.
On a smart oil or gas field, his/her
workplace 1s computerized and his/her
professional activities will be in the

information environment.

Xapakrep AeATeIIbHOCTH

CTICIIMAIUCTOB He(TEra30BOro Mpoduis mo
MEpe WHTEUICKTYyaJu3alii HeTera3oBoro

IMPOU3BOACTBA CYHICCTBCHHO MCHCTCA.

NHxeHep—HEePTSIHUK WIIW Ta30BUK
(reosior, reopusukK, OypOBHK, MEXaHHUK,
pa3pabOTUYUK, TEXHOJOT U T.1I.), OyJEeT BCe
MEHBIIIE U MEHBIIIE HEMOCPEACTBEHHO
KOHTAKTUPOBATh C TEXHOJIOTHIECKUM
000pyI0BaHUEM, pblYaramMu 1 3aJBU>KKaMHU.
Ha unTemiekTyaibHOM HEPTIHOM WU
ra3oBOM MPOMBICIIE €ro paboyee MeCTo
KOMITBIOTEPU3UPOBAHO, a cpeaa
NnpodeCcCHOHAIBLHON AeATEJbHOCTH -
UH(pOPMALMOHHAA cpeaa.



information

In the
environment, engineer should act
simultaneously  as  information
receiver, storage, detector,

transducer, generator, and translator.

However, the training that
would adequately model the
information environment of the
activities of specialists in designing,
operating, and managing smart oil
and gas fields i1s absent from
universities; therefore, the specialists
cannot master many important

professional competencies.

B Helt oH noymKeH NeNcTBOBAThH
OJHOBPEMEHHO KaK IPUEMHHUK,
XpaHUTEIIb, IETEKTOP, MPeoOpa30BaATEND,

TrE€HEepaTOp U TPAHCISATOP UHPOPMALIHH.

OnHaKko u3-3a OTCYTCTBUS B By3aX
cpeibl 00y4YeHHUs, aJIEKBaTHO
MOAEIUPYIOIIEH HH()OPMALIMOHHYIO
Cpedy ACSTEIbHOCTH CIEIUAIUCTOB,
PU3BAHHBIX 3aHUMATHCS
MPOCKTUPOBAHUEM U IKCILTyaTallUeH
MHTEJJIEKTYJIbHBIX HEPTAHBIX U Ta30BBIX
IIPOMBICJIOB, YIIPABJICHUEM UMHU, OHU HE

MOT'YT OBJIaICTb MHOT'MUMH BA’KHBIMH

npodeccuoHaTbHBIMU KOMIIETCHITUSIMU.
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Unlversny s Field Development Control Center
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Adaptation of Business to Bologna Process
A nmantanus Ou3Heca K O0JIOHCKOMY IPOIIECCy

Bachelor
0akajiaB

Specialist cnenmagaucr




Thank you for your attention!

bnaromapro 3a BHUMaHUE !
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