ISSN 2782-604X

/. N SA WA

A0 CTOJNIETU4!
YBKUHCKUN YHUBEPCUTET

HAYYHO-TEXHUYECKUW XXYPHAN

ABTOMATHU3ALINA
N UHOOPMATHU3ALINA TOK

SCIENTIFIC-TECHNICAL JOURNAL

AUTOMATION AND INFORMATIZATION
OF THE FUEL AND ENERGY COMPLEX

3(620) ¢ 2025

MOCKBA ¢ I'YEKMHCKUA YHUBEPCUTET



ABTOMATU3ALUA
N UHOOPMATUIALIUA TIK

Hay4yHo-TexHu4YecKkui XypHan

OcHoBaH B 1973 T.

BbixoanT 12 pas B rog

Ne 3(620)

MapTt2025.

Yupeoumens scypnana — enepanvHoe
roCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
yupexaeHue Bbiciiero oopasosanus "Poccuiickuit
rOCyJIapCTBEHHBII YHUBEPCUTET HE(DTH U ra3a
(HaIMOHAJTLHBIN MCCIICOBATEIILCKUH YHUBEPCUTET)
umenn .M. I'yOkuna"

PEJIAKIJHOHHAA KOJIJIETHA:

Kaszax A.C. (enasnviii pedaxmop) — 1-p TeXH. HayK, mpodeccop,
yuensiii cekperaps OOO "HUUra3zskonomuka", r. MockBa;
Abpamos I'.C. (3am. 2nasnozo pedakmopa) — 1-p 3KOH. HayK,
TK 024 "Mertponoruueckoe obecriedeHue 100b4H U yueTa
9HEPropecypcoB (KUAKOCTEH U ra3oB)", T. TIOMEHb;

Kucnenko H.A. (3am. 2nagnozo pedakmopa) — KaHj. TeXH. HayK,
HavanbHUK Jlemapramenta [TAO "T"a3npom", reH. AUPEKTOP
00O "HHMHra3zskonomuka", r. Cankr-IlerepOypr, r. Mocksa;
To3ousxos A1 (3am. 2nagno2o pedakmopa) — I-p TEXH. HAYK,
npodeccop PI'Y nedyru u rasa (HUY) umenu .M. I'yOkuna,

T. Mocksa;

byosyasx b.B. — 1-p TexH. HayK, npodeccop, NPe3uIeHT

CPO "ACTuHK", r. Mocksa;

T'puzopves b.A. — 4in.-kop. PAH, 1-p TexH. Hayk, npodeccop,
HavaJbHUK oT/Aena YueHnoro coeta OO0 "Ta3npom
BHUUI'A3", r. Mockga;

Typesuu M.C. — CoBetHuK reH. aupekropa OOO "Cucremsl
Hedytb u 'a3", aeitctBurensusrit wien PMA, r. Mocksa;
Jocasados H.I'. — 1-p TexH. HayK, npodeccop, akan. Mexy-
HapoAHO# 1 Asepbaiimkanckoit UmkeHepHON Akaaemuii,

reH. nupekrop HAKA, r. Baky;

JKyukoe K.H. — xauz. ¢pu3.-MaT. HayK, TOLUEHT, HAYaJIbHUK
AITI'TT AO "Ta3npom jimarHoctuka', r. Cankr-IletepOypr;
Kaneescras P.J[. — n-p TexH. HayK, podeccop, HadaIbHUK
oT/le]1a HayYHO-TEXHHYECKOT0 Pa3BUTHS 1 MOJICTHPOBAHHUS

AO "VIHCTUTYT re0IorTHU U pa3paboTKH TOPIOYNX HCKOMAEMBbIX'
TTAO "HK "PocHedts", 3aB. kapenpoit PI'Y uedytu n rasa
(HNY) umenn U.M. I'yOkuna, r. Mocksa;

Kenue E.A. — npodeccop, 3aB. kadenpoii YuuBepcurtera
Tanep6opH, I'epmanus;

Kusuna HM./]. — xaHz. TeXH. HAyK, JOIEHT, 3aM. T€H. TUPEKTOpa
AO "He¢reaBromaruka', nupexrop Jlenapramenra pa3paboTKu
u Baeapenus UACY, 1. Yoa;

Kocmoepwizoe A.F. — 1-p TeXH. HayK, podeccop, IIaBHbIIT
Hay4Hslii corpyanuk, UL MY PAH, r. Mocksa;

Kyssixos O.H. — I-p TeXH. HayK, JOLEHT, 3aB. Kadeapoit TUY,
T. TioMeHb;

Kyuymos P.A. — n-p TexH. Hayk, npodeccop, PI'Y Hedrtr 1 raza
(HNY) umenn U.M. I'yOkuna, r. Mocksa;

Jlebeoes B.I'. — 1-p TeXH. HayK, TVIaBHBIH Hay4YHBIH COTPYIHUK
UITY PAH, r. Mockga;

Jlonamun A.C. — a-p TexH. Hayk, npodeccop, 3aB. kapenpoit
PI'Y nedru u raza (HIY) umenn U.M. I'y6kuna, r. MockBsa;
JIykbanoe O.E. — 0-p TEXH. HayK, 3aM. TeH. TUPEKTOpa 110 Hay4-
Hoii padote HITII reodusnyeckoii anmapatyps "JIy4", r. Hoo-
CHOHUPCK;

Cudopog B.B. — xaH]I. TeXH. HayK, 3aB. kadpenpoit PI'Y uedtn n
raza (HY) umenn .M. I'ybkuna, r. MockBa;

Cmenun FO.I1. — 1-p TexH. HayK, npodeccop PI'Y nedytn u rasa
(HNY) umenn U.M. I'yOkuna, r. Mocksa;

Cyxapes M.I". — 1-p TexH. HayK, nipodeccop PI'Y HedTH 1 raza
(HNY) umenun U.M. I'yOkuna, r. Mocksa;

Tepexuna I'.B. — BbIlycKatolui pegakrop, M3narenbckuit

oM "I'y6xun", r. Mocksa;

Daghypun B.A. — n-p Texu. Hayk, npoeccop, KHUTY, r. Kazanb.

COOEPXAHME

95 JIET 'YBKUHCKOMY YHUBEPCUTETY

Xpadpos W.IO., Cunopor B.B. ndpopmanmonHbie TEXHOJIOTHU B CH-
CTEeMe MOATOTOBKU HHXEHEPOB HEPTEra30BOI0 MPODUIIA ...cuvenvenreneenenne.

NH®OPMALUMNOHHDbIE, U3BMEPUTEJIbHBIE, 3KCMEPTHbIE,
OBYYAIOLUME CUCTEMBI

TynbiceB A.M., HerpoGos B.A., AneraunoBa A.A. [lpumenenue Heil-
POHHBIX CeTel B 3aj1aue CeMAaHTHYECKOH CErMEHTAllH ITyCTOTHOTO IIPO-
CTPaHCTBA Ha U300PAKECHHUAX MITH(POB TOPHBIX TIOPOT....evneeereeerereerennennen

KouyeBa O.H. VMcrouHuku U criocoObl OLEHKH MOTPEHIHOCTH pacyera
3amaca ra3a B CHCTEMAX Ta30CHAOMKEHHS .....c..eveuveveeueruenrennenreneeienreneenseneeneas

ABTOMATU3UPOBAHHbIE CUCTEMbI YINPABJIEHUA
TEXHONOIMMMYECKMMUM NPOLIECCAMMU

Bapamkun P.JI., Kanamuaukos ILK., HKensieckuii /I.H., Cepoaii-
ckuii A.JO., HypryatoBa A.C., ®oxuna A.A. BHeapeHue KOMIbIOTEp-
HOT'O TPEHaXepa B MPOIECC MOITOTOBKH OIMEPAaTOPOB MaJOTOHHAXKHOM
YCTaHOBKHU MPOU3BOJICTBA CKMIKEHHOTO TMPHPOIHOTO TA3A......veevenveeerenenee

MATEMATUYECKOE MOAENMMPOBAHUE U NMPOrPAMMHOE
OBECMNEYEHMUE

Crenun 10.I1., CrankeBuu A.C. CucreMbl MaccoBOTO OOCITY>KHBaHHS
B Mpo0JieMe OLEHKH M ONTHMM3ALUK HAJCKHOCTH M PUCKOB IPOM3BOA-
CTBEHHOT'O TIpoLecca peanu3auuy | T-IPOCKTA .......c.ceevvuererrienienienieneenne.

ApcenbeB-OopazuoB C.C., CokonoB A.A. IlocTpoeHne KOHEYHO-3IIe-
MEHTHOTO MPUOIMKEHNS pelIeHnst 0OpaTHON 3a7adn ¢ MOMOIIEIO (QU3H-
YeCKH NH(OOPMUPOBAHHBIX HEHPOHHBIX CETCH.....cveeuevinreeenienieienienieieeeaas

T'ankuna A.B., KaneBckas P.JI. O cOBpeMEHHBIX M0JX0/1aX K PELICHUIO
3a/1a4i aBTOMAaTHYECKON KOPPEISUU Ie€0JOrMUeCKUX pa3pe30B CKBaXKUH

MHHOBALUIMOHHbIE TEXHOJIOM'MKX B NOAIrOTOBKE
KAOPOB OJ1A HE®@TEFA30BOIO KOMIMJIEKCA

Acupsin A.B., Enncees H.1O., leasiro E.B., Illeasro H./I. Pa3muu-
HbIe (OpPMaTHl UCHOIB30BAaHUS 00pa30BATEIBHBIX IIU(POBBIX MPOIAYKTOB
Ha npumepe PI'Y vedru n raza (HUY) umenn .M. I'yOkuHa ..................

10

17

24

35

47

56

© PI'Y medrr mt raza (HY) umenu U.M. I'y6xuna, 2025



AUTOMATION AND INFORMATIZATION
OF THE FUEL AND ENERGY COMPLEX

March 2025

Ne 3(620)

Scientific-Technical Journal

Founded in 1973

12 issues per year

CONTENTS

95 YEARS OF GUBKIN UNIVERSITY

Khrabrov L.Yu., Sidorov V.V. Information technologies in the system
of training oil and gas ENQINEErS .........c..cveuieiiiivieieeeeeteeeeee e

INFORMATION, MEASURING, EXPERT, TRAINING SYSTEMS

Tupysev A.M., Negrobov V.A., Aletdinova A.A. Neural networks ap-
plication for semantic segmentation of pores in rock sections images........

Kochueva O.N. Sources and methods of error estimation when calcula-
ting gas reserves in gas SUPPIY SYSIEMS ......ccveveirieireenrieinieereeeeseeeees

AUTOMATED CONTROL SYSTEMS FOR TECHNOLOGICAL
PROCESSES

Barashkin R.L., Kalashnikov P.K., Zhedyaevsky D.N., Serovai-
sky A.Yu., Nurguatova A.S., Fokina A.A. Introduction of a computer
simulator when training operators of a low-tonnage LNG production

MATHEMATICAL MODELING AND SOFTWARE

Stepin Yu.P., Stankevich A.S. Queueing techniques in the problem of
reliability and risks assessment and optimisation of the IT-project imple-
MENLALION PIOCESS ...vuvievetieietenieietieteteteteeete et te et ebe e s sesesesseseseesesenesens

Arseniev-Obraztsov S.S., Sokolov A.A. Constructing a finite element
approximation for the inverse problem solution using physics-informed
NEUTAl NEIWOTKS.......eovieiieiieiieieeee et

Galkina A.V., Kanevskaya R.D. Modern approaches to addressing the
problem of automated geological correlation ...........ccoeevveceneiennennenens

INNOVATIVE TECHNOLOGIES IN PERSONNEL TRAINING
FOR THE OIL AND GAS COMPLEX

Asiryan A.V., Eliseev N.Yu., Shelyago E.V., Shelyago N.D. Various
formats of using educational digital products: a case study of National
University of Oil and Gas "Gubkin University" ........c.cccoeeeieevinieenieenns

10

17

24

35

47

56

Founder of Journal — National University of Oil
and Gas "Gubkin University"

EDITORIAL BOARD:

Kazak A.S. (Chief Editor) — Dr. of tech. sci., Professor, Academic
secretary of LLC "NIIgazekonomika", Moscow;

Abramov G.S. (Deputy-Chief Editor) — Dr. of econ. sci., TC 024 "Metro-
logical Support of Production and Accounting of Energy Resources
(Liquids and Gases)", Tyumen;

Kislenko N.4. (Deputy-Chief Editor) — Cand. of tech. sci., Head

of the Department of PJSC "Gazprom", General Director of
LLC "NIIgazekonomika", St. Petersburg, Moscow;

Pozdnyakov A.P. (Deputy-Chief Editor) — Dr. of tech. sci., Pro-
fessor, National University of Oil and Gas "Gubkin University",
Moscow;

Budzulyak B.V. — Dr. of tech. sci., Professor, President of the
Self-Regulated Organization "Association of constructors of gas
and oil complexes", Moscow;

Grigoriev B.A. — Corresponding member of RAS, Dr. of tech. sci.,
Professor, Head of the Department of the Academic Council of
LLC "Gazprom VNIIGAZ", Moscow;

Gurevich M.S. — Adviser of the General Director of LLC "Sys-
tems of Oil and Gas", full member of RMA, Moscow;
Dzhavadov N.G. - Dr. of tech. sci., Professor, Academician of
the International and Azerbaijan Engineering Academy, General
Director AZNAA, Baku;

Zhuchkov K.N. — Cand. of phys.-math. sci., associate professor,
Director of the Analytical Center of gas industry of JSC "Gaz-
prom diagnostics", St. Petersburg;

Kanevskaya R.D. — Dr. of tech. sci., Professor, Head of the
Department of Scientific-Technical Development and Modeling
of JSC "Institute of Geology and Development of Fossil Fuel" of
PJSC "NK "Rosneft", Head of the Department of National Uni-
versity of Oil and Gas "Gubkin University", Moscow;

Kenig E.Ya. — Dr. Ing. Habil, Head of the Department of Pader-
born University, Germany;

Kizina I.D. — Cand. of tech. sci., associate professor, Deputy-
General Director of JSC "Nefteavtomatika", Director of deve-
lopment and implementation "Integrated ACS" Department, Ufa;
Kostogrysov A.I - Dr. of tech. sci., Professor, Chief scientific
employee, Federal Research Center Computer Science and Con-
trol of the Russian Academy of Sciences, Moscow;

Kuzyakov O.N. — Dr. of tech. sci., assistant professor, Head of the
Department of TIU, Tyumen;

Kuchumov R.Ya. — Dr. of tech. sci., Professor, National Universi-
ty of Oil and Gas "Gubkin University", Moscow;

Lebedev V.G. — Dr. of tech. sci., Chief scientific employee of In-
stitute of Control Sciences RAS, Moscow;

Lopatin A.S. - Dr. of tech. sci., Professor, Head of the Depart-
ment of National University of Oil and Gas "Gubkin University",
Moscow;

Lukyanov E.E. — Dr. of tech. sci., Deputy-General Director on
Scientific work of "Luch" — Scientific-Production Company of
geophysical equipment, Novosibirsk;

Sidorov V.V. — Cand. of tech. sci., Head of the Department of Na-
tional University of Oil and Gas "Gubkin University", Moscow;
Stepin Yu.P. — Dr. of tech. sci., Professor, National University of
Oil and Gas "Gubkin University", Moscow;

Sukharev M.G. — Dr. of tech. sci., Professor, National University
of Oil and Gas "Gubkin University", Moscow;

Terekhina G.V. — production editor, "Gubkin" publishing house,
Moscow;

Fafurin V.A. - Dr. of tech. sci., Professor, KNRTU, Kazan.




	АВТОМАТИЗАЦИЯ  И ИНФОРМАТИЗАЦИЯ ТЭК

