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CABEHOK Onbra BagnmoBHa

OOKTOP TEXHUYECKUX HaykK, AOLEHT, npodeccop kadeapbl paspaboT-
K/ 1M aKcnnyaTaumm HeTAHbIX U ra3oBbIX MeCcTopoXaeHun, CaHKT-
MeTepbyprcknin ropHbin yHUBepcuTeT, JlaypeaT npemun agMuHU-
cTtpauun KpacHogapckoro kpasi B obnactu obpasosanus 3a 2015 rog.

SAVENOK Olga Vadimovna

EDITOR-IN-CHIEF

Doctor of Technical Sciences, Associate Professor, Professor of Development and
Operation of Oil and Gas Fields, St. Petersburg Mining University, Winner of an
award of administration of Krasnodar Region in the field of education for 2015.

3AMECTUTENb IMABHOIO PEOAKTOPA: ---------memeemmemee

NMAPUHOBA TatbsiHa AHaTOoNbeBHa
cTapwui npenogaesaTtenb kKadegpbl pycckoro gasbika ®rbOY BO
«KybaHCKui rocyaapCTBEHHbIN TEXHONOMMYECKUIN YHUBEPCUTET».

PARINOVA Tatyana Anatolyevna

DEPUTY CHIEF EDITOR:

Senior Lecturer of department of Russian Language FGBOU VO «Kuban state

technological university».
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Ar3AMOB ®aput AkpamoBuY

OOKTOp TEeXHW4YeCKUx Hayk, npodeccop, npodeccop kadeapsbl
«BypeHne HedTAHbIX U ra3oBbix ckBaxuH» OPFBOY BO «Ydumcknin
rocygapCTBeHHbIN HEPTAHON TEXHUYECKUA YHUBEPCUTET>», YneH Poc-
cunckon Akagemumn EctectBeHHbix Hayk (PAEH), uneH Akagemuu
FOpHbIX HayK, YneH gucceptaumoHHoro coseTta [1 212.289.04 Ha 6ase
®rbOY BO «Ydummckuii rocygapCTBEHHbIN HEPTAHON TEXHUYECKUI
YHMBEPCUTET», YneH auccepTaumoHHoro coseta [l 222.018.01 Ha 6Ga-
3e TaTapckoro Hay4yHo-uccnegoBaTenbCKoro U NPOEKTHOrO MHCTUTYTA
Hed TN nmenn B.[. WawwmHa (MAO «TaTHedTb»), 3acnyxeHHbIn ges-
Tenb Haykn Poccuiickon ®enepaumm, 3acnyxeHHbli esaTenb Hayku
Pecny6nukn bawwkopTocTtaH.

AGZAMOV Farit Akramovich

EDITORIAL COUNCIL:

Doctor of Technical Sciences, Professor, Professor of «Drilling of Oil and Gas Wells»
department FGBOU VO «Ufa state oil technical university», Member of the Russian
Academy of Natural Sciences (Russian Academy of Natural Sciences), Member of
Academy of mountain sciences, Member of dissertation council D 212.289.04 on
the basis of FGBOU VO «The Ufa state oil technical university», Member of disserta-
tion council D 222.018.01 on the basis of the Tatar research and design institute of
oil of V.D. Shashin (PJSC «Tatneft»), Honored worker of science of the Russian
Federation, Honored worker of science of the Republic of Bashkortostan.



BEKETOB Cepren BopucoBu4

OOKTOp TEXHWYECKMX Hayk, npodeccop, npodeccop kadenpbl reo-
PU3MYECKUX METOOOB NOUCKOB N pasBedKkn MeCTOpOXAeHUI nones-
HbIXx uckonaembix ®PrAOY BO «CeBepo-KaBkasckun cegepanbHbIn
yHuBepcuTeT», MNoYéTHbIN paboTHUK HayKn 1 TexHUKN PP, NoYéTHbIN
pabOTHMK ra3oBOM NPOMbILLUNEHHOCTU, MMOYETHBIN paboTHUK TONNMUB-
HO-3HEepPreTU4eckoro kommnnekca, MoYéTHbIM paboTHMK HayKn N Tex-
HUKn Poccunckon depepauuun, MNaTpuaplumin 3Hak CB. BENUKOMYyYe-
HUUbI BapBapsbl.

BEKETOV Sergey Borisovich

Doctor of Technical Sciences, Professor, Professor of department of geophysical
methods of search and investigation of the mineral deposits FGAOU VO «North
Caucasian federal university», Honorary worker of science and technology of the
Russian Federation, Honorary worker of the gas industry, Honorary worker of fuel
and energy complex, Honorary worker of science and technology of the Russian
Federation, Patriarchal sign of the Saint great martyr Varvara.

rONbYuMKOBA Hapgexpa HukonaeBHa

OOKTOp reonoro-MmHepanoryecknx Hayk, OOUeHT, 3aBeaylowas Ka-
degpon reonorun Hedptn 1 raza PrbOY BO «AcTpaxaHckui rocy-
OAPCTBEHHbIN  TEXHUYECKUA YHUBEPCUTET», UreH-KoppecrnoHOEHT
PAEH, yneH YMO no npuknagHon reonorum cneynanbHoctn «Feono-
rma HedpTW 1 ra3a», uneH Pycckoro reorpaguyeckoro obuiectsa.

GOLCHIKOVA Nadezhda Nikolaevna

Doctor of Geological and Mineralogical Sciences, Associate professor, Head of geol-
ogy of oil and gas department FGBOU VO «Astrakhan state technical university»,
Corresponding member of the Russian Academy of Natural Sciences, Member of
UMO on applied geology of specialty «Geology of Oil and Gas», Member of
the Russian Geographical Society.

MYXAMEOIAJIMEB Baxtmép AbaykagupoBuy

OOKTOP XMMMUYECKMX Hayk, npodbeccop, npodeccop kadenpbl «Ctpoun-
TernbHble MaTepuanbl W XUMUS»  TaALUKEHTCKOrO  apXUTEKTYPHO-
CTpOMTENBHOrO MHCTUTYTA, Npodheccop YHueepcuteta KEMO (Mokora-
Ma, AnoHus), pervoHanbHbii  akcnept OOH no  LeHTpanbHo-
A3snaTcKkoMy perroHy no BonpocaM OXpaHbl OKpyXaroLlen cpepbl 1 3Ko-
noruun, pervoHanbHbIA 3KCNepT MeXAyHapOoO4HOW Hay4HO-TEXHUYECKON
nporpammsbl «Global Environment System Lieders» (Japan) no ctpaHam
FOro-BoctouHom n LieHTpanbHOM A3un, y4EHBIN CEKpeTapb 3KCNEPTHON
komuccun BAK PecnyGnukn Y3GekuctaH no eCTeCTBEHHbIM Haykam,
akcnepT MNockomuTeta Pecnybnukn Y3bekuctaH no Hayke U MHHOBaLM-
OHHbIM TexHomnormam, NoYéTHbIN npodpeccop Kapakannakckoro rocy-
0AapCTBEHHOrO yHMBepcuTeTa MMeHn bepaak.

MUKHAMEDGALIYEV Bakhtiyor Abdukadirovich

Doctor of Chemical Sciences, Professor, Professor of «Construction Materials and
Chemistry» department of Tashkent architectural and construction institute, Profes-
sor of the KEIO University (Yokohama, Japan), Regional Expert of the UN in
the Central Asian region in environmental protection and ecology, Regional Expert of
the international scientific and technical program «Global Environment System
Lieders» (Japan) in the countries of Southeast and Central Asia, Scientific Secretary
of commission of experts of VAK of the Republic of Uzbekistan in natural sciences,
Expert of the State Committee of the Republic Uzbekistan in science and innovative
technologies, Honorary professor of the Karakalpak state university named after
Berdak.




MYXAMETLUWH Pyctam 3akueBuy

[AOKTOP reornoro-MnuHepanorMyecknx Hayk, npodpeccop, npodeccop Ka-
deapbl reonornm HeTM 1 rasa MeHn akagemuka A.A. Tpodumyka Ka-
3aHckoro (MpuBormkckoro) deaepanbHOro yHvMBepcuteta M kadepbl
ANTONOMMM N TeoriornMn FoprYMX MUCKONaeMblX YparnbCKoro rocygap-
CTBEHHOrO FOPHOrO YHMBepcuTeTa, YneH-koppecrnoHaeHT Poccuickon
Akagemun EctectBeHHbix Hayk (PAEH) (2015), uneH 3GkcnepTHoOM Ko-
Muccum no npobnemam HedpTM M rasa BAK MuHoGpHaykm PP, uneH
O6wecTtBa akcneptoB Poccum no Hegpononb3osaHuio (O3PH).

MUKHAMETSHIN Rustam Zakiyevich

Doctor of Geological and Mineralogical Sciences, Professor, Professor of the Trofimuk
Department of Qil and Gas Geology, Kazan (Volga Region) Federal University and the
Department of Lithology and Geology of Combustible Minerals, Ural State Mining Univer-
sity, corresponding member of the Russian Academy of Natural Sciences (RAEN) (2015),
member of the Expert Commission on Oil and Gas Problems of the Higher Attestation
Commission of the Ministry of Education and Science ofthe Russian Federation, member
of the Russian Society of Experts on Subsoil Use (RSESU).

CUMOHSAHL Cepren JlunaputoBuy

OOKTOP TEXHUYECKMX HayK, npodpeccop, npodeccop kadeapbl bype-
HMA HedTAHbIX W rasoBbiX ckBaxkvH PIY HedTM u rasa umeHu
N.M. TybkuHa, gencTBuTENbHBLIN YneH (akagemuk) Poccuinckon aka-
Aemumn ectecTBeHHbIX Hayk (PAEH), pnencteBuTenbHbIM YneH akapge-
MUN TEeXHOMNOrM4yecknx Hayk P®, uneH guccepTaumoHHOro coBeTta
[ 212.200.15 Ha 6a3e Poccumnckoro rocygapCTBEHHOIO yHMBEpPCUTE-
Ta (HaunoHanbHbIN UCCNegoBaTENbCKUA YHUBEPCUTET) HEPTUN U rasa
nmenn W.M. lNybkmHa, uneH 3kcnepTHOro coseTa No npobnemam
HedpTM n raza BAK npu MuHoGpHaykm Poccuu, JlaypeaT npemumn
nveHn akagemuka W.M. TybkmHa (1989), TMOYETHBIN HedTAHUK
(1998), MoyéTHbIN pabOTHUK TONMIMBHO-3HEPreTUYECKOro KOMMIeKca
(2000), MoyéTHas cepebpsaHas mepmanb B.WN. BepHagckoro, PAEH
(2010), HarpaxgéH Mmepanbto «B namaTte 850-neTua Mocksbl» (1997),
YneH peadakUMOHHbIX COBETOB HAYYHO-TEXHUYECKMX KypHanoB
«BecTHuk Accoumnaumm BypoBbix nogpsgymkoB» U «CTPOUTENbCTBO
HeTAHbIX 1 ra3oBbiX CKBaXXWH Ha CyLLE U Ha MOpe».

SIMONYANTS Sergey Liparitovich

Doctor of Technical Sciences, Professor, Professor of Department of drilling of oil
and gas wells of RGU of oil and gas named after [.M. Gubkin, Full Member (Acade-
mician) of the Russian Academy of Natural Sciences (RANS), Full Member of Acad-
emy of Technological Sciences of the Russian Federation, Member of dissertation
council D 212.200.15 on the basis of the Russian state university (the national re-
search university) of oil and gas of I.M. Gubkin, Member of Advisory Council on prob-
lems of oil and gas of VAK at the Ministry of Education and Science of the Russian
Federation, Winner of an Award of a named after academician |.M. Gubkina (1989),
Honourable Oil Industry Worker (1998), Honorary Worker of fuel and energy complex
(2000), Honourable Silver Medal of V.I. Vernadsky, Russian Academx of Natural Sci-
ences (2010), Awarded with a medal «In Commemoration of the 850" Anniversary of
Moscow» (1997), Member of editorial councils of the scientific and technical maga-
zines «Bulletin of Association of drilling contractors» and «Construction of oil and gas
wells by land and by sea».

COJIOBbLEBA BaneHTuHa HukonaeBHa
KaHAMAaT TEXHUYECKMX HayK, CTapLUMiA Hay4HbIA COTPYAHMWK, 3acny-
YKEHHbIN paboTHMK HE(PTAHOM 1 ra30BON NPOMbILLNEHHOCTU PO.

SOLOVYYOVA Valentina Nikolaevna

Candidate of Technical Sciences, Senior Research Associate, Honoured Worker of

the oil and gas industry of the Russian Federation.




TPETbSAK AnekcaHap fkoBneBud

OOKTOp TexHUYecKux Hayk, npodeccop, 3aBedyloWwmn kadenpon
«HedpterasoBble TExHMKA u TexHonormm» OOy BO  «HOxHO-
Poccuinckun  rocydapCTBEHHbIN  MOMUTEXHUYECKUA  YHUBEpPCUTET
(HMWN) nmenn M.N. MnatoBa», akagemunk PAEH, npeacepatens avc-
ceptaunoHHoro coseta [ 212.304.07 npu ®Irb0Y BO «HOPITIY
(HMN) nmenn M.W. MnatoBa», MNo4éTHbIN pa3Bequnk Hegp, MoyéT-
HbI paboTHMK BbiCLIEro npodeccnoHanbHOro obpasoBaHusa Poccuin-
ckon depepaummn, HarpaxkaéH opaeHom Poccuinckon akagemum ecre-
CTBEHHbIX Hayk «3a nonb3dy OteyectBy» uMMeHu B.H. Tatuwesa,
HarpaxgéH meganbto «3a 3acnyrn nepeg yHuBepcuteToMm», 3acny-
YKEHHbI paboTHMK BbICLLEN LWKoNbl Poccninckon degepauunm, npuceoe-
HO NOYETHOE 3BaHne «3acnyxeHHbin npoceccop FOPITY (HIMA)».

TRETIAK Alexander Yakovlevich

Doctor of Technical Sciences, Professor, Head of Department «QOil and gas equipment
and technologies» FGBOU VO «The southern Russian state polytechnical university
(NPI) of M.I. Platov», Academician of the Russian Academy of Natural Sciences, Chair-
man of dissertation council D 212.304.07 at FGBOU VO «YURGPU (NPI) of M.Il. Pla-
tov», Honourable prospector of subsoil, Honorary Worker of higher education of the Rus-
sian Federation, Awarded the order the Russian academy of natural sciences «For ad-
vantage to the Fatherland» named after V.N. Tatishchev, Honoured worker of the higher
school of the Russian Federation, Awarded with the medal «For Merits before the Univer-
sity», Honorary title «Honored professor of YURGTU (NPI)».

XWXHAK Mpuropun MeTtpoBuy

OOKTOp TexHUYecKux Hayk, npodeccop, 3aBedylowmn kadenpon
«HegTerasosble TexHonorumn» ®reQY BO «[Mepmckmin HaunoHanb-
HbI MccnegoBaTeNbCKUN NONUTEXHUYECKUIA YHUBEPCUTET».

HIZHNYAK Grigory Petrovich
Doctor of Technical Sciences, Professor, Head of Department «QOil and gas technol-
ogies» FGBOU VO «Perm National Research Polytechnical University».

APEMUUYYK PomaH CeméHoBUY

OOKTOP TEeXHUYECKMX HayK, npodpeccop, npodeccop kadeapbl bype-
HMS HedTSAHbIX W rasoBblX CKBaXXWH WBaHO-PpaHKOBCKOro Hauumo-
HanNbHOrO TEXHWYECKOrO YHMBEpcuTeTa HedpTh u rasa, 3acnyXeHHbIn
pestenb Haykn YCCP, JlaypeaT [ocygapcTtBeHHon npemumn B obna-
CTM Haykn YKpauHbl, HarpaxaéH opaeHom «3a 3acnyrun» 3-en crene-
HW, OencTBUTENbHbIA YneH Hay4yHoro obuwectBa umenun LleByeHko,
akageMuK YKpaunHckon HedpTerasoBon akagemun, MHOCTpaHHbIN YneH
Poccuitickon akagemun ectecTBeHHbIX Hayk umeHun B. BepHapckoro,
HarpaxaéH cepebpsHon Mmeganbto MMeHn BepHaackoro.

YAREMIYCHUK Roman Semyonovich

Doctor of Technical Sciences, Professor, Professor of Department of drilling of oil
and gas wells of the Ivano-Frankivsk national technical university of oil and gas,
Honored Worker of Science of USSR, Winner of the State Award in the field of sci-
ence of Ukraine, Awarded the order «For Merits» of the 3-rd degree, Full Member of
Scientific Organization of Shevchenko, Academician of the Ukrainian oil and gas
Academy, Foreign Member of the Russian Academy of Natural Sciences of V. Ver-
nadsky, Awarded with a silver medal named after Vernadsky.

DokTop Oxowya Jlene3u KoHHe
OOKTOp XMMun matepuanoB, bBpuctonb, BenukobputaHus, ctapmnn

nekTop,

oTaen XuMMuun, otaeneHme ecrteCTBeHHbIX HayK, rocynap-

CTBEHHbIN YHUBEPCUTET pek, [NopT-XapkopT, Hurepus.

Dr. Joshua Lelesi Konne
PhD Materials Chemistry, Bristol, UK, Senior Lecturer, Chemistry Department, Facul-
ty of Science, Rivers State University, Port Harcourt, Nigeria.

8



BYNATOBCKME YTEHUA

CBOPHUK CTATEN — 2022

*kkkk

TABLE OF CONTENTS

Fpuryneukun B.T.

MEUTA A BYTNIATOBA ... e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e as

Griguletsky V.G.
A.l. Bulatov's dream

NMPOrHO3, MOUCK N PA3BEOKA MECTOPOXOEHUNA
HE®TU UTA3A. HE®TEFA30MNMPOMbBICIIOBAA NEOJIOIUA.
PA3BEOOYHAA U NPOMbICITIOBAA TEO®U3UKA

*kkkk

FORECAST, SEARCH AND INVESTIGATION OF
OIL AND GAS FIELDS. OIL AND GAS GEOLOGY.
PROSPECTING AND TRADE GEOPHYSICS

BoHpapeHko H.A., Akynu4 U.B.
OcobeHHOCTM MogenupoBaHms Yokpakckoro nopogHoro 6acceriHa

3anagHo-KybGaHCKON HEPTEMNA30HOCHOM OBIMACTM ...cceieeieeieeeieeeeee e ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaes

Bondarenko N.A., Akulich I.V.
Features of modeling of the Chokrak rock basin of the West Kuban oil and gas region

Bycbirnd WU.H., Lknpmax H.IM.
Pa3BuTuMe 1 coBepLLUEHCTBOBaHUE TEXHOMOMMK

AVO-aHanusa — oT noneBsbIx HabnaeHNn A0 06HapYXeHNs 3anexXerl YB ...

Busygin I.N., Shkirman N.P.
Development and improvement
AVO-technology — from field observations to revealing oil and gas deposits

FaxpamaHnbl C.M. Kbi3bl
M3yyeHune coctosiHus obbekTa MK-1B NpogyKTMBHOM ToNLWM

MeCTOpPOXAEHUA Hech ,El,aumapu Ha OCHOBE TPEXMEPHOIO MOAEJTUPOBAHUA .....c.cvviiiiiiiiiiiiiiiiicieen e

Gahramanli S.M. kyzy
Study of the state of the PK-1V object of the productive
strata of the Oil Dashlary field based on three-dimensional modeling

Nyp6aHoB B.LU. ornbl, CyntaHoB J1.A. ornbl, U6parumoBa C.W. kbi3bl, Camegnu IMN.M.
JluTonoro-reonornyeckoe CTpoeHe 1 pesynbTaTbl NETPOMU3NYHECKNX UCCNENOBAHUS OTNOXEHNIA
npogyktueHow Tonwm (MT) HedpTAHOrO MecTopoxaeHus bakuHckoro apxunenara

B YCIOBUSAX CYLLECTBYHOLLETO re0AMHaMUYECKOTO peXUMa (Ha npuMmepe mectopoxaeHusi Fapacy) ...........

Gurbanov V.Sh. ogly, Sultanov L.A. ogly, Ibragimova S.l. kyzy, Samedli P.M.
Lithological-geological structure and the results of petrophysical studies of deposits
of the productive strata (PT) of the Garasu oil field of the Baku archipelago under

the conditions of the existing geodynamic regime (on the example of the Garasu field)

HDeHuncos B.C.
OcobeHHOCTN BOCCTAHOBIEHUS AaHHbLIX B KApOOHAaTHOM pa3spese

C NpUMEHEHNEM TEXHOJTOTNN MOMJIACTOBOIO @HAJMMIBEA ....uiiiiiiiiii it s s s s s s s aaenaas

Denisov V.S.
Features of data recovery in the carbonate section using the layer-by-layer analysis technology

Javadova Dr.A.

Geological and geophysical assessment of the south caspian offshore kapaz structure ............................

Javadova Dr.A.
Geological and geophysical assessment of the south caspian offshore kapaz structure

XapukoBa H.X., CaBeHok O.B., CutéB P.P.
OcoBeHHOCTN reonorM4eckoro CTpoeHust baxkeHoBCKOW CBUTHI

Ha npumMepe AR-TTMMCKOTO HEDPTAHOTO MECTOPOMOECHUIS .....ueeeeeeeeeienaaaeaeaaeeaeenaaaaaaaaeeeenennaaaaaaeaeeensnnaaaaaas

Zharikova N.Kh., Savenok O.V., Sitev R.R.
Features of the geological structure of the Bazhenov formation
on the example of the Ai-Pimskoye oil field



BYNATOBCKME YTEHUA CBOPHUK CTATEMN — 2022

XapukoBa H.X., CaBeHok O.B., CutéB P.P.

AHanua reonornyeckoro ctpoeHnss CopoBCKOro HehTErasoBoOro MECTOPOXAEHMS

no pesynbTaTtaM U3YYEeHUS KEPHA PA3BEOOUHOM CKBAKUHDI ......cceeeeurenieeaaaeeeaienaaaaeaaeeeeetannaaaaeaeeennennnaaaens 85
Zharikova N.Kh., Savenok O.V., Sitev R.R.
Analysis of the geological structure of the Sorovskoye oil and gas field based on
the results of studying the core of an exploratory well

3axapueHko E.U.

OnpegeneHne NoQoLLBLI FA30BOr0 Cros MO AaHHLIM MMMYJIbCHOrO HEMTPOH-HENTPOHHOIO KapoTaxa ...... 100
Zakharchenko E.I.
Determination of the sole of the gas layer according to pulsed neutron-neutron logging

3axapueHko E.U., Pyaomaxa H.H., Augpeiiko H.I'.

MprmeHeHne reonsnyecknx MeTogoB

OnNs BbIIBNEHNSA BOOOHOCHbIX FOPU3OHTOB B KPACHOAAPCKOM KPAE ..cevvreiiieaeaeeieiiiiaaaeaaaaeeeeinaaaeaaeaeeneennnns 102
Zakharchenko E.l., Rudomakha N.N., Andreiko N.G.
Application of geophysical methods to identify aquifers in the Krasnodar territory

3axapueHko E.U., PuceHko A.B., Pynomaxa H.H.

"eocbumsmyeckme nccnenoBaHns B KpacHogapckoM Kpae € Lenbo nsyvyeHus

OonacHbIX reorIorM4YeckmMx NPOLIECCOB, BITUSIIOLLIMX HA LIENOCTHOCTb reoMeMbpaHbl

B TeNe COOPYXEHNA NCKYCCTBEHHOTO BOLOEME ......ceuuuuaeituuaaeatuaaaeasaaaeatunaaeesasaaeeenaaaeasnnaeessnaaeesnnaaensnn 104
Zakharchenko E.l., Fisenko A.V., Rudomakha N.N.
Geophysical research in the Krasnodar territory in order to study dangerous geological
processes affecting the integrity of the geomembrane in the body of an artificial reservoir structure

3y6 O.H.

Mpobnembl pa3paboTKM TEXHOMNOIMI NPOrHO3a HeYTEra3oHAKOMNITEHNS B YCITOBUAX aKBATOPUM ............... 109
Zub O.N.
Problems of developing technologies for forecasting oil and gas accumulation in offshore conditions

KasaHkoBa 3.P., KopHunosa H.B.

MpupoaHbie BUTYMbI 1 Tspkenble HepTU 3aNagHOTO NPEAKABKABBA ...cciieeeeeeieeeieieeeeaeeaaeaeaeaaeaeaaaaaaaaaaaaaaeans 111
Kazankova E.R., Kornilova N.V.
Natural bitumen and heavy oils of the Western Pre-Caucasus

Kanuuwyk 10.A., WnsaH C.WU., Hevaes C.P.,

KocoBa [.A., CadhoHeHko I'.E., Monsikos A.B.

XapakrtepucTuka reosiorm4eckoro CTpoeHus

N MPOJYKTUBHBIX MIACTOB KOXKHO-PYCCKOrO MECTOPOMKAEHM ...iieeieeeeeeieeeeeeeeeeee e e e e e e e s e e e e e e s e e e s e e ae s e e e e e e e e naa e e 114
Kalischuk Yu.A., Shiyan S.l., Nechaev S.R.,
Kosova D.A., Safonenko G.E., Polyakov A.V.
Characteristics of the geological structure and productive layers of the Southern Russian deposit

Ko3bmuH B.M., MakapoB A.A.

CelicMOaKkTMBHbIE CTPYKTYPbl TEPPUTOPUM KOXKHOM FAKYTUM ooeeieiiiiiee et 117
Kozmin B.M., Makarov A.A.
Seismoactive structures of the South Yakutia territory

MonkoB B.U., Nonkos U.B., lemeHTbeBa U.E.

30HbI pa3ynnoTHeHNs B AOMNUTHBIX KoMmnnekcax Ckndockon nnatgopmbl —

BO3MOXHbIN OO BEKT MONCKOB CKOMMEHUM HEMTU M TABA .ceiieeeeeeeeeieeeeeeeaeeaaaaaaaaasaaaaaasaaaaaaasaaasaasassaaaaaaaanaanns 120
Popkov V.1., Popkov I.V., Dementieva I.E.
Zones of decompression in the additional complexes of the Scythian platform are
a possible object of searching for oil and gas accumulations

PoroB E.A., XupHoB P.A., TioxtuHa H.C., NMuckapes C.A.

OCcoBEHHOCTN MOCTPOEHUS FTEONOMMHYECKON MOOEIIM OOBEKTA ....ceevviiiiieeeeeeiiiiiiieeeeeeeeeeettte e e e e e e e e eeraaa e enns 124
Rogov E.A., Zhirnov R.A., Tyukhtina N.S., Piskarev S.A.
Features of building geological model of an object

CemeHayeB M.M., Lkupman H.IM.

PernoHanbHble anemeHThbl rpaBuTauuoHHoro nonst CesepHoro Kaekasa

N MX BO3MOXHASA FE€ONMOMMYECKAN MPUPOLA evvuierueetneeetueeeseeauaeeseeesaaresaaeesaeesasenaeeseeeseeasaesesaeeesaeeesaeeenn 128
Semenduev M.M., Shkirman N.P.
Regional elements of the gravitational field of the North Caucasus and their possible geological nature

10



BYNATOBCKME YTEHUA

CBOPHUK CTATEN — 2022

Wkupman H.M., Bukynos I'.E.
CraTtucTnyeckuin aHanm3 xapakTepuUcTMK NOpoa-KOMNNEKTOPOB

ANS YTOYHEHUS pecypcoB YB pasBeqoUHBIX MIMOLLAAEH ........cccceuveeeeieiieeeeeireeeeeetreeeeaereeeeseraeeesansseeaeaasens

Shkirman N.P., Vikulov G.E.
Statistical analysis of the characteristics of reservoir rocks to clarify
the resources of hydrocarbons of exploration areas

PA3PABOTKA HE®TSAHBLIX U FTA30BbIX MECTOPOXOEHUN

*kkkk

DEVELOPMENT OF OIL AND GAS FIELDS

AobbacoBa C.B.
McecnenoBaHne HeTAHbBIX CKBaXXMH C PasnUYHbIMU MTMAPOANHAMUYECKMMM crnocobamum

YCTaHOBUBLLUUXCA PEXMMOB MPUTOKa Npu nX OCBOEHUU Nnocrie 6ypeH|/|;| ...................................................

Abbasova S.V.
Study of oil wells with different hydrodynamic methods steady
flow regimes at their development after drilling

A6agynnaes B.[. orny
VccnenoBaHve 3akoHa ABWXXEHMS ra3oXMOKOCTHOW CMeCK 1 onpegeneHme ypaBHeHUs

B 3aBMCUMOCTU rEOMETPUYECKOIOo NOJNTOXEHUNA NOABbEMHbIX pr6 B MPOCTPAHCTBE ......ccoiiiiiiiiiiiiiiiieeians

Abdullayev V.J. oglu
Investigation of the law of movement of the liquid-gas mixture and determination
of the equation depending on the space geometric status of lifting pipes

AHTOHOB C.M., MapunoBa K.®., Kucenes K.B., PyceiknHa A.B., AHgpeeB O.B.

MogenupoBaH1e KUCNOTHON 06paboTKN TEPPUTEHHON NOPOAbLI B TEPMOBAPUYECKUX YCIIOBUSIX ...............

Antonov S.M., Garipova K.F., Kiselev K.V., Ruseykina A.V., Andreev O.V.
Simulation of acid treatment of terrigenous rock under thermobaric conditions

Bepesosckun [.A., BeketoB C.B.
AHanu3 pa3paboTKM ra3oBbIX U ra30KOHAEHCaTHbIX MecTopoXxaeHun KpacHogapckoro kpast

n I'IpO6J'IeMbI MX 3KCnnyartaunm Ha pasfimyHbIX CTagnax no6blun yrmesogopOOHOIO CbIpbA ...l

Berezovskiy D.A., Beketov S.B.
Analysis of the development of gas and gas condensate fields on the Krasnodar territory
and the problems of their operation at various stages of hydrocarbon production

Bepesosckun [.A., BeketoB C.B.

AHanm3 TEXHONOIMYECKNX METOAOB CHIMKEHWSI MOCNEACTBUN I'IeCKOI'IpOﬂBJ'IeHI/IIZ B CKBaXUHAX .................

Berezovskiy D.A., Beketov S.B.
Analysis of technological methods for reducing the consequences of sand in wells

BpbinkuH H.C., Myrata6apoBa A.A.
Ob6ocHoBaHWe MeToga pacyeTa 4edMToB HeDTU

rOPU3OHTalIbHbIX CKBa>XH He(bTFlHOFO MECTOPOXACHUA ... i

Brylkin N.S., Mugatabarova A.A.
Justification of the method of calculating oil flow rates of horizontal wells of an oil field

Bypanrynos WU.P., MouceeBa E.®.
BnusaHue kayectsa v ANUTENBHOCTU TMAPOAUHAMUYECKMNX UCCIENOBAHUN

Ha TOYHOCTb ornpeaeneHna nojtydaeMbIX MaPaAMETPOB ...

Burangulov I.R., Moiseeva E.F.
The influence of the quality and duration of the hydrodynamic
investigations on the accuracy of obtained parameters

BaraHoB E.B., UHsikuHa E.WN., JlleButuHa E.E., KpacHoB U.WN.

AHanus n KOHTPOJ1b 3a 00BOOHEHNEM CKBaXXMH npum pa3pa60TKe ra3oKOHAEHCaTHbIX 3aneXen ................

Vaganov E.V., Inyakina E.l., Levitina E.E., Krasnov L.l.
Analysis and control of watering wells in the development of gas condensate deposits

lacpapos P.P., Manbiwes B.J1.

YBenuyeHne aobblun kKoHaeHcaTa npn HarHetTaHnm B nNnacT Fa3006pa3HbIX AlEHTOB .....cccvviiiiiiiiiiieians

Gafarov R.R., Malyshev V.L.
Increasing condensate production by injecting into reservoir gaseous agents

11



BYNATOBCKME YTEHUA CBOPHUK CTATEMN — 2022

Do6pontboBa P.K., UHsikuHa E.N.

BnusHve nonytHo fo6bIBaeMon He(pTU Ha KOHAEHCATOOTAAYY

npu pa3paboTke HeTEra3oKOHAEHCATHBIX MECTOPOMKAECHMM ......uvvreeeeaeeaiaiitieeeeaaaeesaantsseeeaaaessaaanrseeeeaaaans 182
Dobrolyubova R.K., Inyakina E.l.
Impact on condensate recovery of associated oil during the development of oil and gas condensate fields

DonomatoB M.1O., ®axpeeBa A.B., JleHueHkoBa J1.E., BonowwuH A.WU., TenuH A.T.

CTPYKTYPOHHBIV NOAX04 K UCCIEAOBAHMNIO PEOKMHETUKN MHOFOKOMIMOHEHTHbIX CPeq,

NPUMEHSEMbIX B TEXHONMOIMYECKNX NPOLIECCAX HEPTEMA30d00bIMM ..cuvvveeiieeeiiiiiiieeeeeeeeeeeeeteee e e e e e e eeeeaaaan 185
Dolomatov M.Yu., Fakhreeva A.V., Lenchenkova L.E., Voloshin A.l., Telin A.G.
Structuronic approach to the study of the rheokinetics of multicomponent media used
in technological processes of oil and gas production

Opos3noB A.C., JlleoHTbeB C.A.

AHanus peonornyecknx 3aBUCUMOCTEN UCNOSb3yEeMbIX

NPV NPOEKTUPOBAHNN HE(PTEra30COOPHBLIX TPYOOMPOBOMOB ....iieieieeieeeeiaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaasasaaaaaaaaannns 194
Drozdov A.S., Leontiev C.A.
Analysis of rheological dependencies used in the design of oil and gas collecting pipelines

OypkuH B.B.

MoBblILEeHMEe YCTOMYMBOCTM CTBOMA U KavyecTBa Kpenu

CeHomaHCcKMX oTnoxeHUn Ha BoBaHEHKOBCKOM HITKIM ... 197
Durkin V.V.
Improving the stability of the wellbore and the casing quality
of the Cenomanian deposits at the Bovanenkovskoye oil and gas condensate field

3axapueHko E.U., AHgpeinko H.T.

OueHKa reonormyecknx HeonpeaeneHHoCTEN Npy pa3paboTke TPELUMHOBATBIX KOMMEKTOPOB .................. 204
Zakharchenko E.l., Andreiko N.G.
Assessment of geological risks when developing fractured collectors

3axapueHko E.U., Batdax C.

BbigeneHue HedTerasoHachbIWeHHbIX NNacToB B [JONTOMUTOBbLIX OTNOXEHUSIX

LeHTpanbHOM YacTh CUPUACKON APABCKOM PECTIYDITUKM ...ciieieieeeeeeeeeeeeeeeeeee e ee s e e s e e e s s s s e s s e s e e s s s e s e s e e e e e a e e e e e e 206
Zakharchenko E.l., Watfah S.
Isolation of oil and gas saturated formations in the Dolomite deposits
of the central parts of the Syrian Arab republic

3axapueHko E.U., KomapoB A.l'., 3onotyxuHa A.E.

M3yyeHune KOnmnekTopckux cBOMCTB Yokpakcknx otrnoxennin 3anagHo-KybaHckoro npornda

B 3aBMCUMOCTU OT U3BUSTUCTOCTM MOPOBLIX KAHAMOB .....eeivuineeeiiineeeeetieeeeetnaeeesstaeesesnnaeeessnaaasessaeasssnnaesennan 209
Zakharchenko E.l., Komarov A.G., Zolotukhina A.E.
Study of reservoir properties of Chokrak deposits of the West Kuban trough depending
on the tortuosity of the pore channels

3axapueHko E.U., Komapos A.l'., CbiToBa A.B.

3yyeHune yaensHON NOBEPXHOCTU U €€ BNuaHmne

Ha (pusmyecKkne N KonnekTOPCKUE CBONCTBA MECHAHBIX MOPOL ...ceeeeeerrununaaaaaeeaetnnaaaaaaaeeenennnaaeaaaeeensennnns 212
Zakharchenko E.l., Komarov A.G., Sytova A.V.
Study of specific surface area and its influence on the physical and reservoir properties of sand rocks

3enHanoB A.H. ornbl

lNporHo3npoBaHmne rmgpoCcTaTM4ecKoro AaBneHnsa HeOAHOPOAHOM XKNOKOCTU B CKBAXKUHE ....................ee.. 215
Zeynalov A.N. oqlu
Progress of hydrostatic pressure inhomogeneus liquid in the well

M6parnmoB X.M., NapgxuneB A.A., lN'ycenHosa H.U.
OnbIT NPUMEHEHNST AMAarHOCTUYECKNX METOLAOB OLIEHKM TEKYLLErO pacnpeaeneHus notoka Boabl,
3aKayMBaeMoi B NPOAYKTUBHbIE NacTbl MECTOPOXAEHUSA «HedT [allunapbl» ...........eciieeeeeieiiiiiaiieaeeaeees 218
Ibrahimov K.M., Haciyev A.A., Huseynova N.I.
Experience of the diagnostic methods application for the injected in the productive strata water
flow current distribution assessing on the «Neft Dashlary» oilfield

U6parnmos 0.A. ornbl

OcobeHHOCTM NOBUIBHBIX PaboT NpW KAaNUTaNbHOM PEMOHTE

aBaAPUMHBIX HEDTAHBIX Y FTA30BBIX CKBAMKUHAX ....ueeeeeeeetenuaaeaaaeeeatanaaaaaaeeeaesnnaaaaaaaaeessnnaaaaaaaaeensnnnnaaaaans 224
Ibragimov Yu.A. oglu
Features of fishing operations during emergency oil and gas wells repair

12



BYNATOBCKME YTEHUA CBOPHUK CTATEMN — 2022

UuskuHa E.N., Do6pontboBa P.K., Enuceesa M.U.

OcobeHHOCTM BNUSIHUSI HEPAaBHOMEPHOIO BBOAA 3aNeXu

B pa3paboTKM Ha MIACTOBBLIE MOTEPU KOHLEHCATA .iiveeeeeeeeeesaaaaaaaaaaaaaaaaaaaaaaaaaaaaassaaaasssaaassssasasaasssaaasasssnnns 230
Inyakina E.l., Dobrolyubova R.K., Eliseeva M.l.
Features of the study of uneven input
of deposits in the development of reservoir loss of condensate

UckeHaepoB JawrbiH dnem ornbl

PeMOHT KOMOHHOW rofOBKU MOBPEXAEHHBIX CKBaXKMH C MOMOLLbIO TPYOONOBKMHOBOW KOHCTPYKLMM .......... 232
Iskenderov Dashgyn Elem oglu
Repair of a column head of damaged wells with the help of a new design tipper

NwmeeBa U.A., Manbiwes B.J1.

AHanns3 agdheKTUBHOCTU NPUMEHEHNS Pa3ITUYHbIX KOPPENSALUNOHHBIX METOAOB

ONs onpeaeneHnst YCNOBUN TMAPATOOOPABOBAHMST .....uuuuvruruuurreesnnnennnnnnsnnnsssnsnsssssssnssssssssssssssssssssssssnmsnnnnns 238
Ishmeeva L.A., Malyshev V.L.
Analysis of the efficiency of applying various correlation methods
for determining the conditions of hydrate formation

Mamegos P.M., CyntaHoBa A.B.

Peculiarities of deformed viscous-plastic liquid’s flow through the porous medium ..............cccooiiiin. 243
Mammadov R.M., Sultanova A.V.
Peculiarities of deformed viscous-plastic liquid’s flow through the porous medium

Mawmepos P.M., MycaeBa LL.®D.

Studies of features of compressible viscous-plastic liquid’s flow through

the porous medium under radial steady CONAItIONS ........ooiiiiiiiiiiii e 247
Mammadov R.M., Musayeva Sh.F.
Studies of features of compressible viscous-plastic liquid’s flow through
the porous medium under radial steady conditions

MamepoBa E.B.

OnpegeneHne 3a60NHOIO AaBreHUs NPU peXuUMe padoThbl ra3MUATHON CKBAKUHBI ..........cceveeeeeeeeeeeeeeenns 251
Mammedova Ye.V.
Determination of bottomhole pressure in the mode of operation of a gas-lift well

MaHcypoBa C.U., MyctadaeBa P.3.

Onpepnenexune koadduumneHTa nsBnevyeHns HedTn ¢ LENbIO

NoBbILLEHMS 3P(PEKTUBHOCTM PErYNNPOBaHUS pa3paboTkm HePTEra3oBbIX MECTOPOXKAEHUA ..........ccc...... 254
Mansurova S.l., Mustafayeva R.E.
Determination of the oil recovery factor to increase the efficiency
of regulation of the development of oil and gas fields

Muknuna O.A., Byyvak P.B.

Pe3ynbTaThl NpMMEHEHMS ONTOBOTOKOHHOIO Kaberns

Ha 0oObIBaOLEN CKBAXKNHE APErCKOrO MECTOPOMKIEHMST .vvvennneeeeeeeiiitieeeeeaeeeeetttaaaeeeaseeesssannaaaeaaaesesssannns 258
Miklina O.A., Buchak R.V.
The results of the use of fiber optic cable at the production well of Yaregskoye oil field

Monpa6aeBa . XK., CynemeHoBa P.T., Typaues M.®., NwaHkynos ®.T.

MpoBeneHust paboT perynupoBaHus npoLecca 3aBogHEHUS

No NOBbILLEHNIO HedbTEOTAAUN NNacTa C NPUMEHEHNEM NMOMNMEPHBIX CUCTEM ......ccuuieeeiiieeeeiieeeeeinaeeenen, 262
Moldabaeva G.Z., Suleimenova R.T., Turdiyev M.F., Ishankulov F.T.
Carrying out waterflood regulation works for enhanced oil recovery
with application of polymer systems

MyratabapoBa A.A., XawmmoB ®.®., lopogunos U.A.

PacueT nokasaTtenewn pa3paboTkiM ogHOPOAHOrO nracta no mogenu PanonopTta-fluca

C MCNOJSIb30BaHNEM IKCNEPUMEHTASbHbLIX KPUBBLIX KaNUITIAPHOTO OABIIEHUST ...ceveeerieeiieeeieeeieeeeneeeaneeeenns 266
Mugatabarova A.A., Khashimov F.F., Gorodilov I.A.
Calculating the development performance of a homogeneous reservoir using
the Rapoport-Lis model and experimental capillary pressure curves

MycrtachbaeB A.A.B., Cao Ru.
AHanua uccnegoBaHui B obnactv NpUMeHeHNst r’mapoaMHAMUYECKOro MogenupoBaHms
pa3paboTkn HEDTAHBIX N FTA30BbIX MECTOPOMKIEHMIM ......eevviiiieeeeeeeeeeeitteaaeeeaeeeeettaaaeeeeaeeeesstaaaaaeaaeeeeessannns 269
Mustafaev A.A.V., Cao Ru.
Analysis of research in the field of application of hydrodynamic modeling
of the development of oil and gas fields
13



BYNATOBCKME YTEHUA CBOPHUK CTATEMN — 2022

Hasunoe B.T., MyratabapoBa A.A.

ABTOMaTM3aUUN pacYETOB TEXHOIIOMMYECKMX NoKasaTernen paspaboTkM MeCTOPOXAEHNS

NPU ero 3aBOAHEHMUN C MOMOLLBIO MPOKCU-MOLEITU ....eeuueeiteeeteeetaeeatesetaeeeteeateseseeesaeeeseeenesennaeenaneannaeeen 272
Nazipov V.T., Mugatabarova A.A.
Automation of an oil field development engineering parameters during
its waterflooding calculation with proxy model

P3aeBa C.[. Kbi3bl, AxmenoBa Y.T. Kbi3bl

MpuMeHeHMe ra3anpoBaHHbIX BMOCUCTEM ANS MOBbILLEHNS HEPTEOTAAUN MINACTA ...ceeeeeeeeeiiiieeeeeeeeeeeeaannn. 275
Rzayeva S.J., Ahmadova U.T.
Application of gasified biosystems for enhanced oil recovery

Poxac Pogpurec (A6gpacmkoa) U.M.

ViccnenoBaHue BANAHNA KaTanuMTUYECKNUX CBOWCTB MMMHOCOOEPXKaLLNX Nopos

Ha npeBpaLLeHUs TAXKENOTO YIIEBOLOPOLHOIO ChIPBS ..ccuuuaettunaaettaaeeenaeeetuaaeeenaaaeaenaaeeennaaeesnaaaeesns 278
Rojas Rodriguez (Abdrafikova) I.M.
Study of the Influence of the catalytic properties of clay-containing rocks
on the transformation of heavy hydrocarbon raw materials

CaBeHok O.B., CachmynnuHna E.Y., Kycosa J1.T.

AHanu3 NnpMMeHeHns reornoro-TEXHUYECKUX MeponpuaTnii

Ha AXTBIHCKOM HEDTAHOM MECTOPOMKIEHMM ....cerreeeaaeeeeettan e e aaaaeeeassn e aaaaaeeaesnnaaaaaaeennssnnnaaeaaeeeeensnnnnn 281
Savenok 0.V., Safiullina E.U., Kusova L.G.
Analysis of the application of geological and technical measures on the Akhtinskoye oil field

CaBeHok O.B., CachmynnuHna E.Y., Kycosa J1.T".

AHanun3 NpuMYnH CHWKEHNS HedbTeoTaaun Ha 3anagHo-XocenaloCKoOM MEeCTOPOXAEHUN

N pekoMeHgaummn anst BHegpPEHUS reonoro-TEXHNYECKNX MEPOMPUATUM .....ceeevrueeeiiiiieeeiiieee e eeeevneeeeaens 290
Savenok O.V., Safiullina E.U., Kusova L.G.
Analysis of the reasons for the decline in oil recovery on the Zapadno-Khosedayuskoye field
and recommendations for the implementation of geological and technical measures

CaBeHok O.B., CachmynnuHa E.Y., Kycosa J1.T.

AHanu3 TEXHUKO-3KOHOMUYECKON 3hPEKTUBHOCTHU

BapMaHTOB pa3paboTKM MMUUAOCKOTO MECTOPOMKAEHMST ......vvuuneeeeeeeeiiiiiaeeeeaeeeeetttaaaeeeeeeeesstanaaaeaaeeeesssannns 299
Savenok 0.V., Safiullina E.U., Kusova L.G.
Analysis of the technical and economic efficiency
of options for the development of the Michayuskoye field

CasoHoB H0.A., TymaHsH X.A.

Co3pgaHune HOBbIX 3HEPTrO3a(PEKTUBHBIX KOMMNPECCOPHbIX Y TYPOMHHBLIX TEXHOMOIUIA

AN NPUOPUTETHBIX HANPaBEHUN B HEDTETA30BOM OTPACTIM ....uueeeieeiiiieaaaeeeaeeeeeetaaaeaaeeeeaeenaaaeaeeaeeneennnns 311
Sazonov Yu.A., Tumanyan Kh.A.
Creation of new energy-efficient compressor and turbine technologies
for priority areas in the oil and gas industry

TBepaoxne6oB U.U., TBepgoxne6ora K0.U., OopoBckuin A.B.

OcobeHHOCTH pa3paboTkM 1 porib MMOPOXMMUYECKOTO KOHTPONS

NpPU OCBOEHMM Fa30KOHAEHCATHBIX MECTOPOMKIEHUM .....ciiieieeeitieeeeettieeee et e e e eataeeeetnaeeeataaessasaeaeesnnaaeennan 315
Tverdokhlebov L.I., Tverdokhlebova Yu.l., Dorovskiy A.V.
Features of development and the role
of hydrochemical control in the development of gas condensate fields

®dartraxos W.I'., XycHyTtanHoBa P.P.

MeTogonorus pacyeTa anst NOCTPOEHMS AM3aHa PEMOHTHO-U30MSALMOHHBIX PABOT .......ccvvvveeeeeeeeeeeeinnan. 319
Fattakhov I.G., Khusnutdinova R.R.
Calculation methodology for constructing the design of repair and insulation works

LUbim6anoB A.A.

PeMOHTHO-BOCCTaHOBUTESbHbIE PabOThI

Nno AekonbMaTalun CKBaXXMH-KaHAMAATOB TEXHOMNOMMEN BUNOOC-CULIA ......ccoevveiiiiiiieeeeeeee e 324
Tsymbalov A.A.
Repair and restoration work on decolmatization of candidate wells Vigdos-Sitsa technology

Yuctos A.U., CacbaprynoB P.®.

TexHonorusa 6opbbbl ¢ acdanbTocMornonapagHOBBLIMIU OTIOXEHUSIMA

N KOMMNITEKC OO0PYOOBAHUS OIS €€ PEATMMBALIMM .oeieeeeeeeeeeeeeeeaeeaaasaaaaaasaaaaaaaaaasaasaaaaasaaaaasasaaasaasasaasaasaaaanns 328
Chistov D.l., Safargulov R.F.
Technology for combating asphalt-resin-paraffin deposits
and a set of equipment for its implementation

14



BYNATOBCKME YTEHUA CBOPHUK CTATEMN — 2022

WuaH C.N., KoukaHsaH A.B., Cton6oB B.H.,

Hemepenko .B., N'y3zeeBa E.B., Nonskos A.B.

Llenn n TexHonornm npoBeAeHus rngpaBnnyecKkoro paspbisa nnacra

Ha ra30KOHLEHCATHOM MECTOPOMKIEHUM ....ieuueitieeeteeeteeeteeetaee et esesaaeaseeaseeesaeanaaeesaeesnaeesaeeesnneanaeasnneeen 331
Shiyan S.I., Kochkanyan A.V., Stolbov V.N.,
Nemerenko D.V., Guzeeva Ye.V., Polyakov A.V.
Objectives and technologies hydraulic fracturing at the gas condensate field

CyxoBepoga N.A., LLUusaH C.U., Kpbinos K.A.,

Cab6angaw M.J1., Kopcak M.B., NonskoB A.B.

AHanus ahpeKTMBHOCTM NpoBEeAEHNs rMapopaspbiBa nnacra

C LeNbto yBENMYEHUs ra3ooTgayqm Ha KOXKHO-PYCCKOM MECTOPOXKAEHMM .....ccevveeeeeieieiieieiieeeeeeeeeeeeeeaaa e 334
Sukhoverova P.A., Shiyan S.I., Krylov KA.,
Sabaidash M.L., Korsak M.V., Polyakov A.V.
Analysis of the efficiency of hydraulic fracturing to increase gas recovery at the Yuzhno-Russian field

BYPEHUE HE®PTAHBLIX U TA30BbIX CKBAXWH

*kkkk

DRILLING OF OIL AND GAS WELLS

Mowca H0.H., Moica H.10., UBaHoB [.10., ®ununnoB E.®., MapycoB M.A.

WHrmbnpoBaHue rmmnHUCTBbIX MUHEPANOB NPY OYPEeHNMN HEPTETA30BbIX CKBAKMH ...cceeieeeeeeeeeeeeaaeeaaaaaaaaeaens 341
Mojsa Yu.N., Mojsa N.Yu., lvanov D.Yu., Filippov E.F., Marusov M.A.
Inhibition of clay minerals during drilling of oil and gas wells

AHgpuaHoB H.WU.

OkcnepuMeHTanbHoe NccnefoBaHNe cpegHen CKOPOCTU NOTOKa

3aTOMNITEHHON PAAMNATBHO-LLEITEBOM CTPYM eeiiiiiiiiiiiiiiiietiettte ettt ettt ettt ettt e et e et et et et e ettt e et et e et e e e e e e e et e e e e aaaaaeaaaees 352
Andrianov N.I.
Experimental study of average flow velocityin submerged radial-slot jet

AxyHpoBa H.

K Bornpocy onpefaeneHnsi BpeMeHun nogbema yactuy,

Npv GYPEHNM HAKIMOHHBIX Y TOPUBOHTASTBHBIX CKBAMKUH ..iieieeeeeesseeseaeaasaaaasaaaasssaaaassasaaaasasssasassasssaassnssassnns 358
Akhundova N.
To the issue of determining the lifting time of particles during drilling of inclined and horizontal wells

BbanpgeHko [.P., BangeHko P.A.

[ ToT= N o I = 1C T A RSP OO OO EUPPPSPPPRR 361
Baldenko D.F., Baldenko F.D.
All about PDM

Benen U.WU., Peuyanos O.A.

OcobeHHOCTM MCNONb30BaHNSA YbTPa3BYKOBLIX NPUOOPOB

Ons oripeferieHns MPOYHOCTU KAMHSA TaMMOHAXKHBIX PACTBOPOB .....ccevuuaieruunaareeunaaeesuaaeeennaaensnaaaeennaaaes 366
Beley L.I., Rechapov D.A.
Peculiarities of using ultrasonic devices to determine the strength of cement slurries

Fapees U.®., NaBpunosa M.A.

MepcnekTnBbl NPUMEHEHNs1 PpacTBOPOB Ha YrneBo4OPOaHON OCHOBE

Npyv 3aKaHYMBaHUN CKBAXXMH HA MECTOPOXAEHUAX Pecnybnmkm BalKOPTOCTAH ..ovvveeeieeiieeieeeeeeeeeeeeeee e 370
Gareev LF., Gavrilova M.A.
Prospects for the use of hydrocarbon-based solutions in the completion
of wells in the fields of the Republic of Bashkortostan

Dawesckaa A.A., lleywesa E.JI.

TeopeTnyeckme UccriefoBaHUs NPobnem reoTePMarnbHOTO BYPEHUS .........cevvvviiiiiiiiiiiiiiiiiiieeeaeeaeea e 373
Dashevskaia A.A., Leusheva E.L.
Theoretical studies of geothermal drilling problems

Dxa66apoBa I'.B. kbi3bl, LlamxanoBa IN.A. Kbi3bl

OkcnepMeHTanbHble UCCNEAOBaHUS BMUSAHUS OYPOBbLIX PACTBOPOB HA COMAAHBIE MOPOADI ...cccvvvveeeeeeennn.. 377
Jabbarova G.V., Shamkhalova G.A.
Experimental studies of the effect of drilling fluids on salt rocks

15



BYNATOBCKME YTEHUA CBOPHUK CTATEMN — 2022

EwmypatoB A.B., MupcaatoBa LL.X., Paxumos A.A., AkpamoB b.LLl.

BbICOKOMPOYHbIV TaMNOHaXHbIA pacTBop Ha ocHoBe ONMI ¢ pasnMYHBIMU PEATEHTAMM ...coeeveeeeeeeeeeeeeennn, 380
Eshmuratov A.B., Mirsaatova Sh.H., Rakhimov A.A., Akramov B.Sh.
High-strength grouting solution based on OPP with various reagents

Xenes A.

Mpupoaa BO3HMKHOBEHUSI aHOMAsIbHO BbICOKMX MnacToBbiX AaBneHui (ABIMTO) ...oooovvveveeeiiiiiiieieeieeeee, 384
Zhelev A.
The nature of the occurrence of abnormally high formation pressure(AHFP)

3aBopoTHbIn B.J1., 3anopoxckui K.U., Ctapogy6ueBa K.A.

TpeboBaHMS K NPOMbIBOYHbLIM XXMOKOCTSAM HA HEBOLHOW OCHOBE

C Y4€TOM HOBbIX NpaBun 6€30NacHOCTU B HEPTETA30BOM OTPACTIN ...cceeeeeeeeeeeeeeiieeeeeeaeeaeeeeeaaeaaaaaaeaaaaaaaaaas 386
Zavorotnyy V.L., Zaporozhskii K.l., Starodubtseva K. A.
Requirements for non-aqueous flushing fluids, taking into account
new safety regulations in the oil and gas industry

3no6uH U.WN., LLlepbuy H.E., Ypcy B.U.

BnnsHne KOMNOHEHTOB TaMMOHAXHOro pacTeopa

Ha Ka4eCTBO LEMEHTUPOBAHME HAMPABIEHNA N KOHOYKTOPA ..cvvuuaiertuaaeetnaaeeeuaaeeenaaeesnnaaeeennaaeeennaaaennns 389
Zlobin LI., Sherbich N.E., Ursu V.l
Influence of the components of the ground mortar on the quality
of cementing conductor casingand surface casing

KazapsiH A.l'., PbibanbueHko F0.M.

VIHHOBaLMOHHAsA TEXHONOIMMS MakCUMarbHOro M3BMEeYEHUS 3anacos,

BCKPbITBIX FOPU3OHTANBHBIMU CKBAMKMHBMM .....eerieeieeeeteeeteeeteeetesateeaseeaa e e et eaesaeeasaeeasaaeesneeesnaeennneannneeen 393
Kazaryan A.G., Rybalchenko Yu.M.
Innovative technology for maximum recovery of reserves discovered by horizontal wells

KameHckux C.B.

WccnenoBaHme 1 paspaboTtka OypoBbIX TEXHONOMMYECKUX XXUOKOCTEN

ans 6ypeHust 1 KpenneHus CKBaXKUH B YCITOBUAX CEPOBOLOPOAHON arpeccum

Ha npumepe TumMaHo-INe4YopCcKON HEPTEra30HOCHON MPOBUHLINM ....ccevvenneeaaaaeeieieaaaaaeeaeeeneennaaaeeeeeeeeeennnns 396
Kamenskikh S.V.
Research and development of drilling process fluids for drilling and fixing wells in conditions
of hydrogen sulfide aggression on the example of the Timan-Pechora oil and gas province

NornHoea M.E., YeTBepTHeBa U.A.

ViccnenoBaHume cuHepreTudeckoro adpdpekra

KOMMO3MLUMIA KpaxmMana u KaMmean AN AUCNEPCUOHHDBIX CPEL cuvuueeerrueererueeeeetuaeeseenaeeestnaaesesnaeesssnaaeeesnas 399
Loginova M.E., Chetvertneva l.A.
Investigation of the synergistic effect of starch and gum compositions for dispersion media

NornHoBa M.E., YeTtBepTHeBa U.A., TuBac H.C.

OCOBOEHHOCTM BCKPbITUS apruSiiUTO-TIMHUCTBIX OTIIOXKEHWUIA NPpY OYPEHUN FTOPU3OHTaNbHbBIX CKBaXWH ...... 402
Loginova M.E., Chetvertneva I.A., Tivas N.S.
Features of the opening of mudstones-clay deposits when drilling horizontal wells

Nbiwko IN.H., Jlbiwko A.T.

HoBbIl peareHT AN NOBbILLEHNST N30MPYHOLLLEA CMNOCOOHOCTU TaMMOHAXKHBLIX PACTBOPOB ...ccceeeeeeeeeeeennnn. 405
Lyshko G.N., Lyshko A.G.
New agent for increasing the insulating ability of the well cement slurry

MepxupoBa A.H. reisbl

OnepaTtunBHOE ynpaBneHne UCKPUBIEHNEM HAKITOHHOW CKBaXWHbI

N pa3paboTKa KpUTEPUEB, BITUSIIOLLMX HA KAYECTBO TPACCHI CKBAKMHDBI ..iiiieeeeeeeeeeeaeeeaeeaeeaaaaaeaaaaaaaaaaaaananns 407
Majidova A.N.
Operational control of deviated well and development of criteria affecting the quality of the well trajectory

Mo3srosow I'.C., MunbkoBa C.10., UHaepenknH M.A.

MpUYMHBI HErEPMETUYHOCTUN 0BCafHbIX KOMOHH U X COEAUHEHUN, U METOAA UX YCTPAHEHUS ....cceeennn. 410
Mozgovoi G.S., Milkova S.Yu., Indereykin M.A.
Causes of leakage of casing strings and their connections, and methods of their elimination

Hukntuna O.B., Anb-Anu Kappap H.H.

MpMeHeHe HAHOTEXHOMOMNI B LLEMEHTUPOBAHUN HEPTAHBIX CKBAMKMH ....ceeeiiireiaaaeaaeeeeiiiaaaeeeeeeeeeennnns 417
Nikitina O.V., Al-Ali Karrar N.N.
Application of nanotechnology in oil well cementing

16



BYNATOBCKME YTEHUA CBOPHUK CTATEMN — 2022

Hypmatos Y.0.

CoBpEMEHHBI TEXHONOMMYECKNI PEXUM OYPEHUST C aNTMA3HBIMM KOPOHKAMM ....cceeeeeeeeeeeeeeeeeeeeaaeaaaaaaaaaeens 421
Nurmatov U.D.
Modern technological mode of drilling with diamond drill bits

MpoBogHukos I'.B., AloctoHranues M.A.

K Bonpocy onpegeneHus Cumn conpoTUBEHNSAABWKEHMIO BYPUIMBHOM KOTMTOHHDBI «.ovveeeeeeeeeeeeeeaeaaeeeaaaeaaaeaenns 425
Provodnikov G.B., Dyusyungaliev M.A.
To the question of determining the drag forces on the surface
of the drill string in contact with the wall directional well

PaxmatynnuH B.P., FepacumoB [.A., MunnaxmeTtoB P.T., Toukun A.C.

Cwmaso4Hble maTepuansl 4ns 6ypoBON TEXHOMOMMK Ha OCHOBE 3(OMPOB PaCTUTENbHBLIX MACEN ................ 430
Rakhmatullin V.R., Gerasimov D.A., Miniakhmetov R.T., Totsky Ya.S.
Lubricants for drilling technology based on vegetable oil esters

PaxmatynnuH [.B., BanmekoB A.K.,
raé6gpakunos LU.A., HagpwuH M.P., lWunuubiH A.C.
K Bonpocy o peanusaumm nporpaMmmbl MMNopTo3ameLleHms 6ypoBoro o6opynoBaHust
MPY LOOBLINE HEDTU HA CYLLE M HA MOPE ..ueieeeieseeaeaeaaaaaaaaasaaaasaaaaaasaaaasaaaaaaasaaassasssssasssssassasssasssssssssssssssnns 432
Rakhmatullin D.V., Baimekov A.K.,
Gabdrakipov Sh.A., Nadrshin M.R., Shipitsyn A.S.
On the implementation of drilling equipment import substitution programme
in onshore and offshore oil production

Poros E.A.

O koahuumeHTe TpeHus BypuUnbHOrO MHCTPYMEHTA O (PUNBTPALMOHHYIO KOPKY .eeeeeeeiiieriieeeeaaaeaaaaeeeeens 434
Rogov E.A.
About friction coefficient of the boring tool about filtrational crust

PyamaHoB ®.U., MupcaatoBa LI.X.,

HyputauHoB X.®., CaHeTtynnaeB E.E., Awypos B.H.

WccnenoBaHue peonornyecknx CBONCTBNPOMbIBOYHOM XUAKOCTH,

06paboTaHHOIO C UCMONB30BAHNEM MECTHOTO MATEPUIAIIA .eevvveeeeiieeiieeiieeieeseeeeeaeeeaeeetaeaeaeaeeaataaeaeaaaaeeeeeees 437
Ruzmanov F.l., Mirsatova Sh.H.,
Nuritdinov Zh.F., Sanetullaev E.E., Ashurov B.N.
Investigation of rheological properties of the washing liquid treated with the use of local material

PywkoB A.P., 3akupos H.H.

CnoXHOCTK, BO3HMKatOLLME NMPU BYPEHUM B MHOTONETHEMEPSIBIX MOPOAAX iiieiireieeeeeeeeeereearrerarraaaaaaeeeeeees 442
Rushkov D.R., Zakirov N.N.
Difficulties encountered during drilling in permafrost rocks

PywkoB A.P., 3no6uH U.U., 3akupos H.H.

TemnepaTypHoe BNUsiHNE GYpPOBLIX PACTBOPOB HA MHOTONETHEMEPSITLIE MOPOAB! .vvvvvveiriiiieeeeieeeeeeaeaaeeens 444
Rushkov D.R., Zlobin L.1., Zakirov N.N.
Temperature effect of drilling fluids on permafrost rocks

Psabyxa A.B., WLlewykoBa I'".H.

lMnaHnpoBaHWe cpoka 3aBepLUeHNst NOATOTOBKM HAarHETaTeNbHON CKBAXMHbI K PEMOHTY ......uuiieeeeeeeeeennn. 446
Ryabukha A.V., Sheshukova G.N.
Planning of completion date of injection well preparation for workover

CasuH P.A., MepansikoB M.I1O.

AHanu3 NpMMeHeH1s1 TaMNOHaXXHbIX PacTBOPOB C AobaBneHMeM naTekca AN KpenneHns CKBaXKuH ........ 450
Savin R.D., Merzlyakov M.Yu.
Analysis of the cement slurry with the latex additive for wellscasing

CumoHsHy C.J1., NlypuHoBu4 A.B.

Bbibop paumoHanbHOro Tuna ruapaBnnyeckoro 3abonHoro aosuratens

Ons 6GypeHNsi Ha OCHOBE aKTYaNMN3aLMMN BABbI [IAHHDBIX .....vvvvvuvrrrrrunrennnnennnnnnnnnnnnsnnnnnnsssssnsnssssssnssssssnsssnnsnnns 453
Simonyants S.L., Gurinovich A.V.
Choosing a rational type of hydraulic downhole motor for drilling based on updating the data base

Cunratynnui H.A., JlepeHpgsieB B.B.

WcecnenoBaHne apdhekTUBHOCTU TEXHOMNOMIN BCKPbITUA nnacTta

No AaHHbIM MMAPOANHAMMNYECKNX NCCNEAO0BAHMM CKBAKUH ....ccvvuneeeiitiieeeiiiaeeeeateeeeetneeeeetneesssnneesesnnaeeennns 457
Singatullin N.A., Derendyaev V.V.
Research of the effectiveness of reservoir drilling in technologies based on the data of dynamic well test

17



BYNATOBCKME YTEHUA CBOPHUK CTATEMN — 2022

ConoBbeBa B.A., 'pubaHoBa E.H., MaTtbko B.C., Pbibanb4yeHko KO.M.

CoBpeMeHHasi TEXHOMNOMMS NPUroTOBNEHUS U MPUMEHEHUST OYpPOBbLIX PacTBOPOB

Ha OCHOBE CYXMX MONTUMEPHDBIX CMECEM ...eeieeeaaaaaaaaa e e e s s e s s e e e s s s e s s e e e e s e s e e e s s s e s s s e e e s e e s e e e e e e e e e e e e e e e e e e e e e e e e e aaaaas 463
Solov'eva V.A., Gribanova E.N., Mat ko V.S., Ry bal chenko Yu.M.
The current dry-polymer-compound-based drilling mud technology

TpeTtbsak A.A., KanunuH K.A., JoHuyeHko A.C., KyntokuH M.B.

AHTUNPUXBATHasA J0OABKA K OYPOBOMY PACTBOPY ....evvrrrrrrrrrrunnnnnnnnssnnnnnnnnssnsssssssnsssssssssssssssssssssssssssssssnsnnes 467
Tretyak A.Ya., Kalinin K.A., Donchenko D.S., Kulyukin M.V.
Drilling fluid antistuck additive

TpeTbsk A.fl., KpbimoB A.B., Jlnsory6 A.A.

BypoBoW pacTBop N5l COOPYXEHUS CKBAXUH B CHIOXKHBIX F€ONTOMMYECKUX YCIOBUSAX ...oeeeeeeiiinaeaaaeeeeeennnns 470
Tretyak A.Ya., Kry'mov A.V., Lizogub A.A.
Drilling mud for wells construction in difficult geological conditions

Ypcy B.W., 3aknpoB H.H., 3no6uH U.U.

MporHo3upoBaHMe Npon3BoaMTENBHOCTH Typbobypa

B MPOrpamMHOM KOMIIIEKCE ansys Ha OCHOBE CBONCTB OYPOBOIO PACTBOPA ..vveveeeeieeeeeeeaaaaaaaaaaaaaaaaaaaaaaaannns 473
Ursu V.1, Zakirov N.N., Zlobin LI.
Forecasting the performance of a turbodrill
in the ansys software complex based on the properties of the drilling mud

®epgoposa H.I'., Adumutpnagm 0.K., MypagxaHoB WU.B., KaBep3uH C.A.

KauyecTBO — KakK Lieb CTPOUTEIBCTBA CKBAMKUH .....cievrueeeiiteeeettieeesttaeesatnaeesstaeesesnnaaeestnnaasesnaaeasssnaeeennan 477
Fedorova N.G., Dimitriadi Yu.K., Muradzhanov L.V., Kaverzin S.A.
Quality as the goal of well construction

WapwudpynnuH P.P., 3akupos H.H., Kospwura B.A.

MoBbiweHne ahPEeKTUBHOCTM BypeHUs MyTEM NPUMEHEHNST POTOPHO-YNPAaBIIAEMbIX CUCTEM .....cceeennnnn. 483
Sharifullin R.R., Zakirov N.N., Kovriga V.D.
Increasing drilling efficiency through the application of rotary-steered systems

LWeBueHko W.M., MeTpos K.B., LLlep6uy H.E.

CnoXHocTK Npy BYpeHNn CKBaXKMH B YCIOBUSIX HANm4umsl

MHOroNeTHEMEP3NbIX NOPOA N METOALI MUHUMMBALMMN OCTIONKHEHUM ....ccevueeeiiiieeeeiiieeeeeeieeeeeeteeeeeaneeeeeeas 486
Shevchenko I.P., Petrov K.V., Shcherbich N.E.
Difficulties in drilling wells in the presence of permafrost rocks and methods of minimizing complications

LeBueHko W.M., MeTpos K.B., LLlep6uy H.E.

BrinsHue npyMmeHeHus TENNOBOro BO34EMNCTBUSA HA TaMMOHaXHbIN pacTBop,

Ons ynyJlleHnsa ero Ka4yecTsa, Ha pacTenneHne MHOMONETHEMEPSNBIX MOPOL, ovvvvuuuueaareeerrennaaaaaaaeeeeennnns 489
Shevchenko I.P., Petrov K.V., Shcherbich N.E.
The effect of the application of thermal effects on the grouting solution,
to improve its quality, on the thawing of permafrost rocks

LlemenuHa O.H.

KomnnekcHbI nogxod K nogoopy peuenTyp OYPOBBLIX PACTBOPOB ....cceeeieieeieaeaaaaaaaaaaaaaaaaaaaaaaassasaaaasaasaaaaans 491
Shemelina O.N.
Integrated approach to the selection of drilling fluid formula

Wep6u4 H.E., BanyeB A.A., Pogep C.A., YTkuH [.A.

VMiccnenoBaHus u oueHka TexHonorndeckom addekTMBHOCTU OP-100 .......ccoooiiiiiiiiiiiee e, 494
Shcherbich N.E., Baluyev A.A., Roder S.A., Utkin D.A.
Research and evaluation of technological efficiency of DR-100

18



BYNATOBCKME YTEHUA

CBOPHUK CTATEN — 2022

VIK 622.24

NMPUMEHEHWUE HAHOTEXHOJNOIM'MW B LEMEHTUPOBAHUN HE®TAHBIX CKBAXWH

APPLICATION OF NANOTECHNOLOGY IN OIL WELL CEMENTING

HukutuHa Onbra ButanbeBHa

KaHOuOaT TEXHUYECKUX HayK, OOLEHT,

AoueHT kadeapbl 6ypeHne HedTSAHbIX U ra30BbIX MECTOPOXKAEHWN,
YAMYpPTCKUI rocy4apCTBEHHbIN YHUBEPCUTET
nikitina_olgavit@mail.ru

Anb-Anu Kappap Hacep Heamax

MarucTp 2 Kypca,

YOMYPTCKUN rocyAapCTBEHHbIN YHUBEPCUTET
nasserkarrar@yahoo.com

AHHOTauuA. HaHoTexHonorus npenocrtaBndeT LIJI/IpOKI/IIZ CNeKTp
MeTOOO0B ANnA pelleHnAa NPpOMbILLIIEHHbIX I'IpO6J'IeM, KOTOpbIE paHee
He Mornu ObITb peLueHbl 00bIYHbIMM MeTogamu. OHa no3BonsaeT
nuccrnegosatensamM W3MEHSITb CBOWCTBA Cbiny4ynx mMarepuanos B
HaHOMETpPOBOM MacwTtabe. Pa3nuyHble HaHOoMaTepuarbl yCcnewHo
NMPUMEHAIOTCA BO MHOIMX obnacTtsx He(bTFlHOIZ NHXeHepun, B
4YaCTHOCTH, B 6ypOBbIX pacTBopax, UMpKyndauum nnacta, nosbllle-
HUN Hecheomaqu nnacrtoB N LLEMEHTUPOBaAHUN. B naHHOM uccne-
0OBaHUM pacCcMaTpuBaeTCA MexaHn3M U MUKPOCTPYKTYPHbIE cBOM-

Nikitina Olga Vitalievha

Ph. D., Associate Professor of Drilling
of Oil and Gas Fields,

Udmurt State University
nikitina_olgavit@mail.ru

Al-Ali Karrar Naser Neamah
Master's Degree 2nd Year,
Udmurt State University
nasserkarrar@yahoo.com

Annotation. Nanotechnology offers a wide
range of solutions to production problems
previously unsolvable by traditional methods.
This helps researchers change the properties
of bulk materials at the nanoscale. Various
nanomaterials have been successfully ap-
plied in many fields of petroleum engineering,
especially in drilling fluids, loss control, en-
hanced oil recovery (EOR) and cementing. In
this study, the mechanism and microstructur-
al properties of nanoparticle cements were

CTBa LieMeHTa HeTAHbIX CKBaXWUH C HAHOYacTULLaMMU. investigated.

Keywords: cement formulation, cement
property, strength, application, nanoparticle,
nanomaterial.

KnioueBble cnoBa: peuenTypa LEMeHTa, CBOWCTBa LIEMEHTa,
MPOYHOCTb, NPMMEHEHNEe, HaHo4YacTuLa, HaHomartepuarn.
L|| €MEHTNPOBaHME CKBaXWH, KOTOPOEe MOXHO OMNpeaennTb Kak NpoLecc CMELUMBaHNA 1 3aKadku Le-
MEHTHOrO pacTBopa BHU3 NO CKBaXKWMHE B KOMNbLIEBOW KaHarn 1 obecrneyeHunsi ero 3atsepaeBaHus u
cuenneHns Mexay nnactoM 1 obcagHoON KOMOHHON, SIBNSIETCH BaXKHENLLMM 3f1IEMEHTOM NpU CTPOUTENbCTBE
ckBaXkuH. CyLlecTByeT Kak MMHUMYM LLIECTb PacnpoCTpaHeHHbIX KnaccoB uemeHTa no API, koTopble oTBe-
YalT onpedeneHHbIM TpebGoBaHMAM, TakMM Kak Cynb(aTOCTOMKOCTb WM BbICOKAs paHHAS MPOYHOCTb
(Mangadlao et al. 2015). LiemeHT cnocobeH acbdeKTUBHO BbINOMHATL CBOK paboTy, ecnu Gbina NnpoBedeHa
npaBunbHasi LemeHTauusl, B NPOTUBHOM Crlydae MOryT BO3HUKHYTb pasfnyHble npobnembl, NOCKOMbKY Lie-
MeHT OyaeT MCNbITbIBaTb XXECTKUe YCrOBWS, Hanpumep, NoaBepratbCs BO3OENCTBMIO 9KCTPEMArIbHbIX TeM-
nepatyp u gaenenus [1, 2]. Anxamuc (2018) coobwuwmn, 4yTo konebaHus TemnepaTypbl U AaBfEHUs Bbl3blBa-
0T yCcagKy LieMeHTa, YTO NPMBOAMT K HEMOSHOW 30HanbHou usonsumm. Heckonbko HaHouyactumy, (HY) 6binu
MCMONb30BaHbl AN yryylleHUs CBOWCTB LIeMEHTHOro pacTBopa, kak nokasaHo B Tabnuue 1. B nccnegosa-
HuM Oxadapucdaga u gp. (2017) B uemeHT knacca G ¢ nokasartenem (B/L) 0,44 6bino gobasneHo pasnuy-
HOe KOMMYeCcTBO HaHOPE3UHbI C pasnuyHbIMK pa3mepamu oT 50 HM Ao 100 HM. Pe3ynbTaTbl 3KCnepumeHTa
nokasanu, 4to gobasneHne 8 % HaHOPE3WHbI Bbi3BaNO YMEHbLUEHWE YyCaaKkM LieMeHTa yepe3 pasfnuyHble
nepuodbl Bpemenu. MNonat n ap. (2017) Takke Habnoganu MeHbLUYO yCaaKy LiIEMeHTa B CBOEM UCCrenoBa-
HWK, Korga usyyanu BnusHue HaHodactuy MgO Ha nopTnaHguemeHT. HaHo-MgO mMeaneHHO pearvpyeTt C
BOOOW, MMEET OYeHb MENKUA pasMep YacTuL, U BbICOKYIO Mrowadb NOBEepXHOCTU. DTN CBOWCTBA yBENWUYU-
BalOT €ro peakuuio 1 paclumpeHne, a Takke genatoT 6onee paBHOMEPHbIM paclUMpeHne B LieMEHTHON na-
cte. Korga koHTponbHbIN obpasel, cpaBHuBaeTca ¢ MgO 7,5, ns pucyHka 1 BUAHO, 4YTO pa3Huua Mexay 3Ha-
YeHusIMK ycaaku Yepes 48 yacos Gonblue, Yem B Gonee paHHue cpoku. CnegosaTenbHo, MgO ¢ HaHoMac-
WTabom ymeHbLIaeT 06beMHyI0 yCaKy B paHHEM BO3pacTe.

Opyrne npobnembl, Takne Kak HedOCTAaTOMHOE CLensieHVWe LeMeHTa C NnactoM M HedocTaToyHoe
cuenneHne LueMeHTa ¢ 06CaHON KOMOHHOW, BO3HMKAIOT, eCnn LLeMeHT He obragaeT 40CTaTOYHOW NPOYHO-
ctbto (Mapkep, 1966). B HekoTopbIx crnyyasx AobaBreHMe HaHo4yacTuy B peLenTypy LeMeHTa NoBbilano
€ro NPOYHOCTb Ha CXKaTue 1 YCKOPSo BpeMmsi, Heobxoammoe ans Habopa NpoYHOCTW.

B cpaBHutensHom nccnegosaHum Alias et al. (2014), NOCBSALWLEHHOM BUSIHUIO CbIPOW 305bl PYUCOBON

LUenyxu, CUHTE3UPOBAHHOIO HaHoKpemMHe3dema U3 RHA 1 KOMMepYeckoro HaHOKpemMHe3ema Ha MpPOYHOCTb
npu ckaTum 1 NOpUCTOCTb LieMeHTa krnacca G ¢ nokasatenem (B/Ll) 0,5, 6bino nokasaHo, YTO LEMEHT C

417



BYJNNATOBCKHWE YTEHUA CBOPHUK CTATEN — 2022

KOMMEpYECKUM HAHOKPEMHEe3eMOM MNokasan fydllue CBOWCTBa MO CPaBHEHWIO C aHaroramu, B KOTOPOM
1,5 % KOMMepYecKoro HaHOKpeMHe3eMa COKpaTWUio BPeMS pasBUTUSI MPOYHOCTU MPU CKaTWUKU, YBEMWYMNO
MaKCUMMarbHYy0 MPOYHOCTb NPU CXKATUM U YMEHBLLUMIO NOPUCTOCTb, YTO MPUBENO K NPeAoTBPALLEHUIO MU-
rpaumm XXnakocTy.

B HepaBHem nccnegosaHun Moxammep (2018), nocBALLEHHOM HaHOYacTULAaM KpeMHe3eMa, B LleMeHT
knacca H ¢ nokasatenewm (B/Ll) 0,38 6binu gobasneHbl pa3nuyHbie KOnmyecTBa HaHOKpeMHe3eMa pasmepoM
30 HM. PesynbTaTthbl UCMbITaHUIA MOKa3anu, YTo LemMeHT ¢ 1 % HaHoKpeMHe3eMa umen Gonee BbICOKYIO Mak-
CMMarbHYy NPOYHOCTb Ha CxXaTtue, 6bonee ObICTpoe pasBUTUE MPOYHOCTM Ha CXKaTue W YrydlleHHble CBOW-
CTBa 3MEKTPMYECKOro conpoTtnanexHmns [3).
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PucyHok 1 — O6bemHas aBToreHHasi ycajka, M3MepeHHast
Ha LleMeHTHOI nacTe nocne nepBoHaYansHOro CXBaTbiBaHUS

B apyron pabote Coy3a u ap. (2015) uccnegosanu pesynbTaTt 4obaBneHus yrnepoaHbiX HaHOTPYBOK
B UeMeHT 6pasunbckoro Tmna CPV c nokasatenem (B/L) 0,4. Mony4eHHbIA LeMeHT AoCTur Bonbluen npouy-
HOCTW Ha CXaTue W pacTsKeHWe, MeHbLUEeNn NOPUCTOCTU U MPOHMLLAEMOCTH, a Takke YyryudlleHHOW cTabunb-
HocTu. OunbTpaums LEMEHTHOro pacTBopa W 3arpsid3HeHWe LemeHTa wnamom (Ppuraapg u lNMenuneHko,
2003) Takke ABNAIOTCA O4eHb M3BECTHbIMW NpoGnemMamu, KOTopble B KOHEYHOM UTOre MOTyT MPUBECTU K MU-
rpaumm rasa (Mayp n Moragacu, 2007).

Uto kacaetca cunbTpaumn, Pabbanm n ContaHsaH (2011) npoBenu SKCNEPUMMEHT, B KOTOPOM OHMU
CMellanu pasnuyHble KoNn4ecTBa HaHo4YacTuL, kpemHesema pasMmepoM 20 HM € LemeHToM krnacca G ¢ no-
ka3atenem (B/Ll) 0,6 n 3ameTnnu, 4To HeBOMbLLIOE KONMYECTBO 3TOro BELLECTBA BHECMNO 3HAYMTENbHbIE U3-
MEHEHMS B CBOMCTBA LieMEHTa, Takune Kak CHIDKEHME MOTepU XMOKOCTU 1 NPOHULL@EMOCTH, YTO B pesynbTaTe
npegoTBpaTMo Murpaumio rasa. MogmdumumpoBaHHbI LEMEHT Takke nMer Gonee BbICOKY0 MakCUMarbHYI0
MPOYHOCTb Ha cXkaTue u bornee ObICTPOe pa3BMTME MPOYHOCTU Ha CKaTue, YeM CTaHOAPTHBIN LIEMEHT.

Kpome Toro, ansa peluexHms npobnemel 3arpssHeHnsa 6yposoro pacteopa Masepatu u gp. (2010) pas-
paboTanu HOBbIV LIEMEHTHbIV Crencep C UCMONb30BaHWEM HaHO3IMYNbCUU U UccregoBanu ero achdekTus-
HOCTb OYMCTKU. Pe3ynbTaTbl MCNbITaHWI NOKasanwu, YTO HaHO-MpOCTaBka Mpueena K ny4vwemy yaaneHuio
GypoBoro pacteopa no CpaBHEHUIO C OObIYHBIMW LIEMEHTHBIMW MPOKNaAKamMn U U3MEHEHUIO CMayBaeMoCTH,
4YTO NpMBENo K 06pa3oBaHUio Gonee NPOYHOW CBA3M MexXay LieMeHTOM n obcagHou kornoHHon. [JobasneHune
pa3nuyHbIX TUNOB HAHOMAaTEPWNAaroB B LEMEHTHbIA PacTBOP MPUBOAUT K YIYULLEHUIO XapaKTepUCTUK LieMeH-
Ta, TaKMX Kak npefoTBpalleHne murpauum rasa (Anxammc, 2018), ynydeHue npouecca rugpataumv (banr n
ap., 2017), ynydweHne 4yBCTBUTENbHLIX CBOMCTB (BunynaHangaH n ap., 2015), cHuxeHve cunbTpauum
(Pab6ann n ConTtaHsiH, 2011), obecneyenne GonblIen NPOYHOCTM N Bonee paHHee pa3BUTUE MPOYHOCTH,
npegoTBpaLlleHne pa3pyLueHns obcagHom konoHHbl (CyH n ap., 2016) [3].

Ha pucyHke 2 nokasaHo cxemaTudeckoe m3obpaxeHue aHanu3atopa murpauuv rasa. OH cogepXuT
MOANMULIMPOBAHHYIO KaMepy Ansi NPOBeAEeHUS UCMbITaHWW Ha BOZOOTAAYy MpW BbICOKOW TemnepaType u
BbicokoM AasneHun (500 mn), a Takke UCNbITaTeNbHY0 Kamepy, KoTopas MogenvpyeT LieMeHTHOe KOfbLo
MeXay rasoHOCHbIM MacToM, CO34aloLWuUM AaBreHre, U NPOHMLAeMOon 30HON ¢ Boree HU3KMM AaBneHneM.
[Ho Avelikn nepopupoBaHo, MMEET CeTKY C Auerikamu 325 Ang ncnbiTaHMa Ha BOAOOTAAYY U COEANHEHO C
perynsaTopoM npoTUBOAABNEHMA ANS MOAENMPOBAHUS 30HbI HWM3KOro AasrieHus. Kpbiwka kamepbl umeet
YHUKanNbHYHO KOHCTPYKLMIO, MO3BOMSIOLLYIO NepemMeLLaThb Nonbli NOpPLUEHb, OCHALLEHHbIV eLle OOHUM ceT4va-
TbiM PUNBLTPOM AN AyOGNMpoBaHMs 30HbI BICOKOTO AaBrneHust [4].

[dobGaBkn B LemMeHT [06aBnAlTCA Ans ynyulleHus onpederieHHbIX napaMeTpoB, TakMX Kak: NmoT-
HOCTb, BpeMsi CxBaTbiBaHUA, UNbTPaLuUs 1 BA3KOCTb. B psae uccnegosaHuii paccMaTpuBanoch MCNOfb30-
BaHWe HaHOYacTUL, NPY LEeMEHTUPOBAHWUN CKBAXKUH ANS YNyYLleHUss CBONCTB LeMeHTa.

XKungkocte Ana oTBEpXAEHMS, Takas Kak W3BECTHSK UM BoAda, MOXET 3HAaYMTerlbHO MOBNWATb Ha
MPOYHOCTb LieMeHTa Ha cxaTtue. bbino ycTaHOBNEHO, YTO LLEMEHT MOXET ObiTb NPeanoyYTUTENbHO 3aMeHeH
2 % HY okcupa anoMuHMA Npu oTBEPXKOEeHUM B u3BectkoBon Boge u 1 % HY okcuaa anommuHus npy oteep-
XOeHun B Boe.

418



BYJNNATOBCKHWE YTEHUA CBOPHUK CTATEN — 2022

OpHako pobaBneHne HY MOXeT cHU3WTbL obpaGaTbiBaeMOCTb LIEMEHTA, B KOTOPbIN HEOBX0AUMO [0-
6aBnsaTb pasnuuHbie MaTepuansl, Takue kak nnactudgukatopsl (Hasapu n Puaxu, 2011). Anbxamuc u Umkam
(2018) oGHapyxunu, YTo rpad)eHOBLIE HAHOMMACTUHKMA BbI3bIBAKOT YMEHbLUEHWE TENMOBOTO rpagueHTa o6o-
NOYKU LEMEHTa, YTO MOXET NMPUBECTU K 0GPa30BaHUI0 TEPMUYECKVX TPELLMH MPY HACTYNNEHUW pacTarveato-
LLLEro HanpshkeHWs. QKkcnepuMeHTarnbHas oLeHkKa, npoBeaeHHas CaHtpa u ap. (2012) ¢ ncnonb3oBaHNEM MHO-
FOCTEHHbIX YrmepoaHbix HaHOTpy6ok (MYHT), He nokasana ynyylleHusl MEXaHUYECKVX CBOWCTB LieMeHTa [4].

Ta6bnuua 1 — CBoaHas MH(OpMaLMs O LUIMPOKOM CMEKTPe UccrefoBaHHbIX HAHOYACTUL, U UX BIIUSIHUM Ha
CBOMWCTBA LemMeHTa [4]

Buapl HaHouvac- KoHueH-
Pa3mep BbiBoab!
LemMeHTa TUUbI Tpauus

MeHbLIas NopMCTOCTb U NPOHWMLAEMOCTb, MeHbLUas NMoT-

KepmaH HOCTb, YNy4LIEHHOE peosiorMyeckoe MnoBedeHue, paHHee
HaHokpewm- o

knacca G c HE36M 20 1% pasBuTME MPOYHOCTM Ha cxkaTue, Bonbluasi MPOYHOCTb Ha
B/L, 0,6 cxXaTune, MeHbluee BpeMs 3arycteBaHusi, MeHbLLee pa3Bu-

Tne cB0OH6OAHON BOAbI M MEHbLUASA NOTEPS XXMOKOCTU

PaHHee pasBuTMe MPOYHOCTM Ha cxaTue, bonbluas Npou-
KnaccHc HaHokpewm- o

30 1% HOCTb Ha CXaTue, paHHee pa3BUTUE NPOYHOCTM Ha CxKaTue

B/L, 0,38 He3eMm

1 6onbluas MPOYHOCTb Ha CXaTue

MeHbLLIas NopnUCTOCTb M NPOHMLA@EMOCTb, BonbLuas ruapa-

Taumsl, 6onbLlias NAOTHOCTb, YMyYLIEHHbIN UHAEKC yaerb-
Knacc G ¢ HaHokpem- 10-20 150% HOro 3MEKTPUYECKOro COMPOTUBIEHUS, YryULLEHHbIE CBOW-
B/LL 0,5 He3eM ' CTBa CXaTusl Ha paHHUX cTagusix. Haekc yaenbHoro co-

NPOTMBMEHUS, YMydlleHHbIe Peorornyeckne CBOWCTBA M

paHHee pa3BUTME NPOYHOCTU Ha CxxaTune paspaboTka
Knace H ¢ Bornblias NpoYHOCTb Ha CxaTue, MeHbluas NopucTocTb U
B/L| 0.38 HaHo-Fe - 1% NpoHVLaemMocTb, 6onblias NAoTHOCTb, paHHee pas3BuTue

’ NPOYHOCTU Ha CxXaTune 1 6onblias NPOYHOCTb Ha CKaTue
N; raa - 500 PS1
(3447,5 xMNa)

K KOMNBIOTERY

JaTuuK gaBneHun
Kpbiwka I luppocTaTHueckoe
. Y] npasnewne 1000 PSI
Seerus (6895 kMa)
MNopexs b
Cerka — o
Lamant ‘,’\y{»i‘ K KOMMBIOTEPY
il farunx pasnennn
Qi |
i
Cema AN Y

NpoTusopasneHue

300 PSI (2068,5 kNa)
PerynaTop NpoTHBOAARNEHUA
DUnLTPAT

PucyHok 2 — Murpauusi raza ¢ 06bl4HbIM LIEMEHTOM U C HaHo4acTuLamu [4]

lMprMeHeHre paclUNPSIOLLMXCA LIEMEHTOB MO3BONSET YMEHbLUUTb YCaaKy B TaMMNOHAaXHOM KaMHe B
npoLiecce ero 3aTtBepeBaHus U, crefoBaTeribHO, CHU3UTb HEraTUBHOE BMMSAHUE YCa[KW Ha KayecTBO Le-
MEHTUPOBAHUSA CKBaXKMH.

KoHTpakuus siBnseTcs OCHOBHOW MPUYNHOW CHUXKEHUS KavyeCTBa LieMEeHTUPOBaHUA, OHa NnposiBNseTcd
B YMEHbLUEHNM 0ObEMa KaMHsi MpuY ero rugpartawun.

CpaBHMM 06BbEMHBIE N3BMEHEHMWS NMPOEKTHOIO LIEMEHTa U NPeaiaraeMoro ¢ y4eToM KOHTPaKLUuW.

M3 rpacduka (puc. 3) MoXeM yBUAETb, YTO yxxe yepe3 30 MUHYT 3HayeHus koHTpakuum y MUT |-G ¢
1 % HY okcmaa anoMunHus 3HaumMTenbHO 6onblie, Yem y MNUT I-G. Mo rpaduky moxem coenaTb BbiBO4, YTO
uemeHTbl ¢ HY goGaBkamu NO3BOMAOT CHU3UTL KOHTPaKLMIO.

M3 faHHbIX NpyMBEAEeHHbIX MOXHO YBUAETb, YTO B NpeanaraeMbix HaHo4YacTuLax nokasaTenu BogooT-
JerneHusa MeHblUe, a Takke npeanaraeMble LeMeHTbl HenpoHuLaeMbl. B NPOEKTHbIX LieMeHTax OTCYTCTBO-
Bario pacliMpeHne LEMEHTHOIO KaMHsl, Npeanaraemble maTepuarbsl NO3BONAKT PELUUTL 3Ty Npobremy.
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PucyHok 3 — CpaBHeHve 06beMHbIx nameHeHu MUT I-G u MNMUT I-G ¢ 1 % HY [4]

Taknm o6pa30M, 0630p nocrieqHUX NccrneaoBaHuini HaHo4YacTUL, B LEeMEeHTUPOBaHNN CKBa>XH nokasarl,
4YTO HaHOTEXHONormm B nocrnegHee BpemMda crtarin O4eHb VIHTepeCHOVI TEMOW Ana uccrnenoBaHui, N MHoOrme
nccriefoBaHus Nnokasanu o4eHb MHoroobellaroLmne pe3ynbTaTtbl C TOYKN IPEHUA UX NPON3BOONTESIbHOCTU U
Sd)d)eKTVIBHOCTVI. o1n pe3ynbTaTthbl O6yCJ'IOB.I'IeHbI OTNNYNTENBHBIMK CBOMCTBaAMM HaHovacTul. Ha MuULWKnH-
CKOM MECTOpPOXAEeHUN pekomMeHOAYyeTCA NPUMEHATb |_||_|,T I-G ona uemMeHTMpoBaHUSA SKCHﬂyaTaLLVIOHHOVI KO-
TNOHHbI, ANs1 NOBbILEHNS KavyecTBa LemeHTa. M3 HaHo4acTuy, pekoMeHOyeTca B N3BECTKOBOW nopoae noba-
BuTb 1 % HY okcuaa antoMuHmua npn oTBEPXAEHUN B BOAE. OpaHako, Heob6xoQMMO NOMHUTL, YTO AobaBne-
HMUEe HaHOoO4YacCTUL, MOXEeT CHU3UTb O6pa6aTbIBaeMOCTb uemeHTa. na YMEHbLUEHNA CHUXEeHUA 06pa6aTb|Ba-
€MOCTM LeMeHTa HeobxoamMmMo [o6aBnATb pas3nnyHble MmaTepuarnbl, TakKne Kak I'I.I'IaCTVI(bVIKaTOpr.
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