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_YYACTHHUKAM XIX EXKET'OJTHOA
CTYJEHUYECKOM HAYYHOM KOH®EPEHIIMU «<HE®Tb U I'A3 — 2026»

YBaxaemble CTYACHTDI, KOJIJIETA !

CraBmias yxe I00pod TpaguIued eXerojaHas CTyJIeHYecKas
KoH(pepeHIHsI 00BEIUHICT MOJIOABIX MCCIICOBATENCH U CIEIUAINCTOB,
HAIEJICHHBIX Ha OCMBICIIEHHE KIIFOUEBBIX IMPOILIECCOB, OMPEACIISIOMINX
pa3BuTHe HE(TEra3oBoi OTpacii B COBPEMEHHBIX YCIOBUsX. [laHHas
KoH(pepeHIMsI - He MPOCTO MPOLECC MPEACTaBICHUS HayYHbIX
PE3yNIbTATOB, HO U Ba)KHAS TUIOMIAKA TSl IPOPECCHOHATBHOTO TUAJIOTA,
oOMeHa uaesiMu U OOCYKICHHS CTPATErHUeCKUX HaIlPaBJICHUN pa3BUTHS
SHEPTETHKHU.

CoBpemeHHast HeTerazoBas MPOMBIIUICHHOCTh (PYHKIIMOHUPYET
B YCIOBHSX YCKOPEHHOIO TEXHOJIOTMUYECKOTO IMporpecca, MUPPOBOMA
TpancopMalii HU  yCUJIEHUS  TpeOOBaHMN K  HKOJIOTHYECKOM
OTBETCTBEHHOCTH. B 23Tol CBs3M 0COOYI0 aKTyaJbHOCTh MNPUOOPETAIOT HAy4YHBIC
UCCJICIOBaHMsI, ODUCHTHPOBAHHbBIE HA MOBBIIIEHHE 3(PPEKTUBHOCTH IPOU3BOACTBA, BHEAPECHUE
WHHOBAIIMOHHBIX PEIICHUH, Pa3BUTHEC MEKIUCIHMILUIMHAPHBIX IMOIXOA0B M (OPMHUPOBAHUE
YCTOMYMBBIX MOJIEJICH Pa3BUTHUS OTPACIIH.

Poccuiickuii  rocymapcTBeHHbI yHuBepcuteT Hedptu u raza (HUY) wumenu
N.M. I'yOkuHa o MpaBy  3aHUMAET BEAYILIUE TO3ULA B MOJITOTOBKE
BBICOKOKBAIM(DUIIMPOBAHHBIX KaJIPOB Ui TOILTUBHO-IHEPTreTUYECKOro KoMruiekca. dunman
YHUBEpCcUTETa, IPOAOIDKAS TyUIlIne aKaIeMUIeCKIe TPAIUIIH, TOCIIET0BATEIHHO (hopMupyer
HAy4YHO-00pa30BaTENbHYI0 Cpely, B KOTOPOH CTyIEHThl TMOJIy4alOT HE  TOJBKO
dbyHIaMeHTaJIbHBIE 3HAHUS, HO W HABBIKM MPAKTHKO-OPUEHTUPOBAHHBIX HCCIEAOBAHUM,
BOCTPEOOBAHHBIX B PEAIbHOM CEKTOPE SKOHOMUKHU.

ITokasaTenem BO3pacTarOllell HAy4YHOM aAKTHMBHOCTH CTYACHYECKOM MOJIOAEKHU
ABJIIETCS YCTOMYMBBIM pOCT UHTEpeca K KOHPEpEeHUUH U YBEJIWYEHHE KOJIMYECTBa
NpPEJCTAaBICHHbIX HAy4YHbIX paboT. 3HAYUTEIbHOE YHUCIO MOCTYNUBLIMX  TE3HCOB
CBHUJICTEIILCTBYET O  BBICOKOM  YPOBHE  BOBJICUEHHOCTHM CTYJEHTOB B  HAay4yHO-
UCCIIENOBATEIBCKYIO JIE€ATEIIBHOCTh, CTPEMJICHUM K IIOMCKY WHHOBALMOHHBIX pELICHUN
aKTyaJIbHBIX OTpAaCIEBbIX 3a1a4 51 OCO3HaHUU cBOEH COLIMAIBHOU
U Ipo¢eCCUOHATBHON OTBETCTBEHHOCTH. DTO MpUOOpeTaeT 0co0yr0 3HAUUMOCTh B KOHTEKCTE
npuopureroB lona pa3BUTHS MaxaulM UM TOBBILIEHUS OJAarococTOsSHUS OOILECTBa,
o0bsiBieHHoro Ipesnnenrom Pecny6nuku Y36ekucran [llaBkatom Mup3uéeBbim.

CeronHsi, Korja OTpacib CTAJKHUBAETCA C TJI00ANIbHBIMU BBI30BAMHM - M3MEHEHUEM
CTPYKTYpPbl 3HEPreTUYEeCKHX PBIHKOB, BHEJIPEHUEM pecypcocOeperaromux TeXHOJIOTUH U
pa3BUTHEM LUQPOBBIX PELIEHUH, - UMEHHO MOJIOJBIM YUYEHBIM MPEJCTOUT BHECTU BECOMBIN
BKJIa/l B HAYYHO-TEXHOJIOTHYECKOE OOHOBJIEHUE He(TerazoBoro komrmiekca. OueBUaHO, YTO
JOCTUTHYTBIE ~ PE3yJIbTaThl  SBISAIOTCA  CJIEACTBUEM  CKOOPAMHHPOBAHHOW  palbOThHI
podeccopcKO-TIPENnoaaBaTeIbCKOro COCTaBa, HAayYHBIX PYKOBOJAWUTENEH M OPraHU3aTOPOB
KOH(pEpeHIINH, CO3JAIOUINX YCIOBUS MJI PACKPBITHS HWHTEIJIEKTYyaJbHOTO IOTEHIIHAaja
o0yJaromuxcs.

VYdyacte B KOH(EpEeHLUH NPEeAOCTaBISAET CTYJIEHTaM BO3MOXKHOCTh MPEICTaBUTh
pe3yNbTaThl CBOMX MCCIEAOBAaHUN, MOJYyYUTh MPO(ECCHOHATIBHYIO OLEHKY U OINpeAeuTh
JanbHEeHIIue HampaBlIeHUs HAyYHOTro Moucka. [1og0OHBIH OMBIT CIOCOOCTBYET DPa3BUTHIO
AQHAIUTUYECKOTO MBIIUIEHUS, (JOPMUPOBAHUIO HABBIKOB HAYYHON JUCKYCCHUU U TIOBBIIICHUIO
Ka4yecTBa MCCIe10BaTeIbCKUX padoT.
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AHHOTALUA

B pabote paccMarpuBaroTcsi TeoJOrmyeckre yCIoBus (OPMHUPOBAHHS T'a30BBIX JIOBYIIEK Ha
npumepe FOxHo-Kacnmiickoro 6acceitHa u byxapa-Xwusunackoro pernoHa. Ha ocHoBe ananmmza TpyaoB
OTCUYECCTBCHHBIX U 3apyOEKHBIX HCCIE0BaTeNIeH 000OIICHBI TIPEJACTABICHHUS O POJU TCKTOHUYCCKHX,
TUTONOTO-(hallHaNbHBIX W THAPOAMHAMUYECKHX (AKTOPOB B OOpa3oBaHUM CTPYKTYpHBIX U HE
AHTUKJIMHAJBHBIX JIOBYIIEK yTIeBOAOpoAoB. llokazaHo, 9TO IUIBIOHKTHBHBIE HAPYIIEHHS MOTYT
BBITIOJTHATB KaK 3KPaHUPYIOIIYIO, TAK U Pa3pyIIaronlyto (YHKIIMIO B 3aBUCUMOCTH OT JTUTOJIOTUIECKOTO
cocraBa KOHTaKkTUpylomux mnopoa. OO6ocHOBaHa HEOOXOAMMOCTH KOMIUIEKCHOTO TIOOXOAa K
MIPOTHO3UPOBAHHUIO Ta30BbIX JIOBYIIEK C YUETOM IajieoreorpadudecKux yCIOBUHA OCaJIKOHAKOTUICHUS,
XapakTepa IPUPOIHBIX PE3ePBYAPOB U THAPOIUHAMUYECKOTO PeKUMAa.

KJTFOYEBBIE CJIOBA
['a30BbIe JIOBYIIKH, TU3HIOHKTUBHBIC HAPYIICHUS, HE aHTUKIIMHATBHBIC JTOBYIIIKH, TPUPOTHBINA
pe3epByap, HOxHo-Kacnuiickuii 6acceiin, byxapa-XuBHHCKHIA PETHOH.

Geological conditions for the formation of gas traps

Askarov Asadbek Akbarovich

Student

Branch of the RSU of oil and gas (NRU) named after .M. Gubkin in Tashkent
Scientific supervisor: PhD, associate professor Ibragimov Xayot Rustamovich
Branch of the RSU of oil and gas (NRU) named after .M. Gubkin in Tashkent

ABSTRACT

The paper examines the geological conditions of gas trap formation using the example of the
South Caspian basin and the Bukhara-Khiva region. Based on the analysis of the works of domestic and
foreign researchers, the ideas about the role of tectonic, lithological, facies, and hydrodynamic factors
in the formation of structural and non-anticlinal traps of hydrocarbons are summarized. It is shown that
disjunctive disturbances can perform both screening and destructive functions depending on the
lithological composition of the contacting rocks. The necessity of an integrated approach to forecasting
gas traps is substantiated, taking into account the paleogeographic conditions of sedimentation, the
nature of natural reservoirs and the hydrodynamic regime.

KEYWORDS
Gas traps, disjunctive disturbances, non-anticlinal traps, natural reservoir, South Caspian basin,
Bukhara-Khiva region.

M3ydyeHne reosoTHYEecKNX YCIOBHH OOpa30BaHUSI Ta30BBIX JIOBYIIEK SIBISCTCS OMHON W3
KITFOUEBBIX 3a]71a4 COBPEMEHHOM He(Tera3oBoii reoorui, 0COOCHHO B YCIIOBHUSX CHIDKCHUS TIEPCTICKTHB
OTKPBITUA KPYITHBIX MECTOPOXKICHUHN, TPUYPOUCHHBIX K KJIACCUUECKUM aHTUKINHAIBHBIM CTPYKTYpaM.
MHorouucineHHble UCCIEIOBAHMS IOKA3aJld, YTO B HACTOSILEE BPEMs OCHOBHAsi 4acTh PECypCOB
YIJIEBOZOPO/IOB CBSI3aHa C JIOBYIITKAMH HEAHTHKIMHAIBLHOTO THIIA, (HOPMUPOBAHKE KOTOPHIX OTIIHIASTCS
BBICOKOU T'€0JIOTMYECKON CIOKHOCTBIO U HEOHO3HAYHOCThIO HHTEepIIpeTanuu. [3]

TpaaummroHHast KOHIEHIHS TIONCKOB OCHOBHBIX (MIFOHMJIOB TaKWX Kak He(Th U ra3 B 3amaHou
TypkMEHHH | COINpPEIENbHBIX palOHAaX OCHOBBIBAJIACH HA BBIABJICHHM OpaxHWaHTHUKIMHAIbHBIX
JIOBYIIIEK, PACYUCICHHBIX PACWICHEHHBIX pPa3pbIBHBIMKA HapymieHUsSMH. OIHAKO TMOCIEAYOIre
reoyioro-reou3nMuecKue JaHHbIE CBUACTENBCTBYIOT O TOM, YTO JU3BIOHKTHBHBIC HAPYIICHUS
OKa3bIBAIOT BIHMSHHE Ha (OPMHPOBAHHE M COXPAHHOCTH 3alexeil yrieBomopomaoB. KirroueBbIM
(hakTOpOM MPH ITOM SBJISECTCS JIMTOJIOTMUECKHH COCTAB IOPOJ, KOHTAKTUPYIOIIMX IO paszjiomy. B
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ClIydasix, KOrJa Ta30HaChIIICHHBIE TUIACThl COTMPUKACAIOTCS YCIOBHSI AJIsl YTEUKU U pacHopMUpOBaHUS
sanexeir. [2] B mpenenax FOxHo-Kacnmiickoro 6accelina ¢opMUpOBaHHE Ta30BbIX JIOBYIIEK TECHO
CBSI3aHHO C TMIO3[HEIUIMOLICHOBOM TEKTOHMWYECKON akTuBu3alued, KaBkasckoil kommpeccued u
pasBUTHEM TPS3EBBIX AMANNPOB. AJUIOXTOHHBIM CTPYKTYpHBIH 3TaK, pacwiIeHEHHBIH cOpocamu U
CABUTAaMH, CO3MIAaeT YyCIOBHA HJsi 00pa3oBaHMs OJIOKOBBIX 3aJIeKEW, Te aMIUTHTYIbl Pa3phIBOB
MPEBPAIIAOT MOIIHOCTh MPOAYKTUBHEIX IIacToB. [2] IIpy 3TOM ycTaHOBIEHO, YTO AOMHHHPYIOMIEH
¢dopmoit Murpanuu QIIOUAOB SBISETCS MyAbCAllMOHHO-MHBEKIINOHHAS CyOBEpTHUKAILHASI MUTPALIUS 10
TUTOCKOCTSIM TPOBOISIINX JU3bIOHKTUBHBIX 30HAX U 30HAMHU TOBBIIICHHON TPELIMH.

CyiecTBeHHYI0 poiib B (JOPMHPOBAHWU TA30BBIX JIOBYIIEK UTPAIOT JINTOJOTO-(alfalbHbIe
ycnoBusi ocagkoHakoruieansa. B Typkmenckom cekrope FHOxHo-Kacnmiickoro Oacceitna m Byxapa-
XWUBUHCKOM pErMoHe 3HauMTeNbHAas YacTbh JIOBYIIEK CBS3aHA C TIaJICONENBTOBBIMH CHUCTEMaMH,
prOBEIMH TIOCTpOIKaMu, OFOTrepMaMH, KaHaJaM1 ¥ KapOOHATHEIMU OTMETISIMU. [1]

HccnenoBannsi TMOKa3bIBalOT, d4YTO (OpPMHpOBaHWE 3ajieKel yIIEBOIOPOAOB Hamboiee
3G PEKTUBHO OCYIIECTBISETCS B 30HaX aKTHBHOTO THAPOAWHAMHYECKOTO peXuma, Iae obecredeH
JpEHaX MPHUPONHBIX pe3epByapoB. B THIpaBIMYEeCKH 3aMKHYTBIX CHCTEMaxX AaKKyMYJSIUs rasa
CYIIECTBEHHO OTPaHWYCHA. JTO MOATBEPKAAET HEOOXOMUMOCTh Y4eTa THIPOAHHAMUIECKIX (haKTOpPOB
HapsAy CO CTPYKTYPHBIMH U JINTOJIOTHYECKUMU IIPYU IPOTHO3UPOBAHUN I'a30HOCHOCTH.

Takum 00pazoM, aHanKU3 pabOT MOKA3BIBACT, UTO MPOOJIEMa BBISIBICHHUS Ta30BbIX JIOBYIIEK HE
MOXeT OBITh peIIeHa HMCKIIOYUTENPHO aHTHKIMHAIBHON Mozaenu. DddeKTnBHOE TPOTHO3UPOBAHHUE
3aJIeXei ra3a BO3MOKHO TOJBKO TPH KOMIUIEKCHOM ITOIXOJI€, BKITFOUAIOIIEM N3yUeHUE TEKTOHMUECKIX
HapylIeHUH, JUTONOro-panuanisHOR apXUTEKTYphl pa3pe3a, TeHETHUYECKUX THUIOB MPUPOIHBIX
pe3epByapoB W TUAPOIWHAMHUYECKHX YCIOBHH. Takoil MOAXOA TO3BONSIET CYIIECTBEHHO IMOBBICHUTH
PE3YNBTAaTUBHOCTh  TTOMCKOBO-Pa3BEOYHBIX pPabOT B  CIIOKHOIIOCTPOSHHBIX HE(PTETra30HOCHBIX
peruoHax.
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ABSTRACT

Khabib Mukhamedovich Abdullaev is a recognized classic of the petrometallogenic branch of
geological science. In this thesis, we will examine the early years of his life, his scientific activities, and
his contribution to the development of petrometallogeny.

KEYWORD
Metallogeny, geological exploration, petrometallogeny, deposits, scheelite-bearing.

Brigaromuiics yuensiii X.M. A6nymnaeB ponuics 31 asrycta 1912 roga B xunuiake ApBad,
Omckoit obnmactu B Kuprusun. B panHem Bo3pacte oH octancs 6e3 otua. B 14 ner oH moctynui B
BEUEPHIOIO MIKOJY Ha CeMHJIeTHee 00ydeHHe, HO OKOHYMI ee 3a 3.5 roga. B 18 ner cran crynentom
ropHoro Qakynsrera CpenHeaznaTcKoro WHAYCTPHAIbHOTO WHCTUTYTa, a TOCie MOCTYMWI Ha
acCTIHUpPaHTypy Npu MOCKOBCKOM T'€0JIOropa3BeI0OuHOM HHCTHTYTE Ha Kadepe MoJe3HbIX HCKOAeMBbIX.

On BHEC OTrpOMHBIN BKJIAJ B Pa3BUTHE HMCCIEIOBAaHUN NMPHUPOAHBIX 3allaCOB HAa TEPPUTOPUH
CpenHeii A3un 1 B 4acTHOCTH Y30ekuctana. OCHOBHOM MEPUOA €ro TBOPUECTBA OXBATHIBACT 25 JIET
(1937-1962). O61iee konuuecTBO padot 181, BKIIOYAs U pelakTopckue. B ceMuTOMHOE M3MaHKE €ro
TPYZIOB BOIILUTH TONBKO 49 m30paHHBIX mpom3BeneHuit u3 158, B Tom uncie 8 uz 10 moHnorpadwmii, omHa
omyOnukoBaHa BoepBele. C caMbIX paHHMX pPa0OT €ro BHUMAHHE COCPEIOTOYEHO Ha PYAHBIX
MECTOPOXKICHUSIX: BONb(paM, 3aTeM KeJe30, 0J0BO, 3010T0. OJHUM M3 TIEPBBIX HAYYHBIX BHIBOJIOB
OBLIO 3aKiIO4YeHHe O cyniecTBOBaHUM B CpemHei A3MM NMPOBMHIIMM HIEETUTOHOCHBIX CKapHOB. Mx
TEOJIOTHH TTOCBSIIEHO U TIepBOe KpymmHOe 00o0mmeHue (1947).

OH momH:I 3HAYEHHE TEeONIOTMYECKON HayKW Ha HOBBIM ypOBEHB, JIOKa3aB €€ CYIbOOHOCHOE
3HauEHHE B ONPE/ICIICHUH MEPCIICKTHB PA3BUTHUS TEPPUTOPHIA Y30EKHUCTaHA M COTIPEIeIbHBIX PETHOHOB
Cpenneii Azun. X.M. AOxysnaeB MOHMMAJ, YTO T€OJOTHYEcKas HayKa - IJIaBHBIH (PakTop pa3BUTHUS
HApOJHOTO XO3AWCTBA M OJKOHOMUKM CTpPaHbl M YCTaHOBHJI 3aKOHOMEPHOCTH OOpa3oBaHUS U
pa3MerIeHus MMoJIe3HBIX HCKOTTaeMBbIX, CO3/1all IETPO-METAIOTEHIYECKYIO [ITKOITY, TIOATBEPINB YPOBEHB
TeOJIOTHYECKOM HayKu B Y30ekucTaHe Ha MHPOBOH apeHe. MeramnoreHus Tpakryerca X. M.
AOpysnnaeBbIM KakK TeoJIorMYecKas OCHOBAa MOUCKOB MECTOPOXKICHMH MOJE3HBIX MCKomaeMbix. OHa
Oasupyerca Ha M3yYEHHH BCEX IeOJOTHMYECKHUX MPOIECCOB M BKIIIOYAET IEMEHTHI CPAaBHEHUS PYIHBIX
paiioHOB W TPOBMHIMA. OJTO HOBasg CTYNEHb B IMOHUMAHWM MPHPOJHBIX PECYpCOB, KOTOPHIE
OCHOBBIBAIOTCSI Ha MPOrPECCUBHBIX TeopusX. IleTpomMeTanioreHnus B CBOIO OUepelb Pa3BUBACTCS Ha
TpaHu MEXy METPOJIOTUEH U MeTauIoTeHueH. [1]
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Pe3ynsraToM ero ymopHOH Hay4HO-HMCCIENOBATENbCKOM JESATENbHOCTH CTAJ0 OTKPHITHE
KPYIHBIX MECTOPOXKACHUM OJ1IarOpOAHBIX, IBETHBIX, PEAKUX METAJUIOB TAaKUX Kak: MypyHTay, Koknarac,
AwmanTaiipy, MapmkanOynak, 3apmutas, Yagak, AKTere u JIp.

X.M. AOpynnaeB OblT €IMHCTBEHHBIM M3 TEOJIOrOB Y30EKMCTaHA, JOCTUTIIUM IOYTH BCEX
CYIIECTBYIOIIMX PAHIOBBIX BEPUIMH W Harpaj: 3aHUMal BaXKHbIE TOCYIAapCTBEHHBIE IIOCTHI B
[IpaBuTenscTBe pecyOnuKn, HaWBBICITNI TIOCT B AKaneMun Hayk PecryOnmkn Y30ekncTaH, BBICOKOE
3BaHue B COI03HOM AKaZieMHH HayK. DTO TOT pefyaiiuii ciiydail B MICTOPUM YEJIOBEUECTBa, KOTa yM,
TaJaHT W BOJSI COCPENOTOYEHBI B €AMHOM June. Xabubd MyxamenoBuu AOyiiaeB BBLAAIOLIMKCS
YYeHBII ¥ HEOOBIKHOBEHHBIH YEJIOBEK, TOpSYO JIOOMBIIHI CBOXO PomuHy, MHOTO CHeNaBIIAN IS
PasBUTHS HAYKU, HAPOIHOTO XO35HCTBA U MOAHATHS IIPECTIKA Y30EKUCTaHa.
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ABSTRACT

This paper examines the scientific legacy of Academician Ivan Mikhailovich Gubkin, an
outstanding Russian scientist, the founder of Russian petroleum geology and the organizer of petroleum
science. The importance of his scientific ideas for the development of geological science, the oil industry
and the higher education system is emphasized.

KEYWORDS
Petroleum geology, oil industry, scientific heritage, world science, geological research.

Nwmsa MBana MuxaiinoBuya ['yOkuHa 3aHMMAaeT 3HAUMMOE MECTO B MHUPOBOH TI'€0JOTMYECKOM
Hayke. OH cuWTaeTcsi OJIHUM M3 OCHOBATeNIeH TeOJOTMH He()TH KaK CaMOCTOSITEIBbHOW OTpaciu M
ABTOPOM Ba)KHBIX HAay4HBIX TPYAOB M0 He(TsHON reonoruu. IMeHHO UM CO31aHBI MEPBbIC yUEOHUKU
10 T€OJIOTHH HEPTH U MUPOBBIM HE(TAHBIM MecTOpOXXIeHUsM. Ero HayyHoe Haciemue mpoaoinKaeT
AKTHBHO M3y4aTbCsl M CerofHs [2].

N.M. I'yokur pommincs B 1871 romy B OemHOW KpecThIHCKON ceMbe B cene [lo3mgHsIKOBO
Brnagumupckoit ry6epann. llonmyunts Breiciiee oOpa3oBaHue OoH cMmor jmmb K 40 romam, Korja,
Oyaroziaps ynopcTBy M CTpeMIICHHIO K Hayke, okoH4YmI [leTepOyprekuii ropHbIit HHCTUTYT (1o 1917 1.
- ['opusiit unctutyT UMnepatpunsl Exarepunst 11). Yike B Hauane cBoeil nesarensHoct Ha CeBepHOM
KaBkaze m B 3akaBka3be OH NpOsBUI ce0s Kak TaJaHTIMBBIA reosnor. ['yOKMH 3aHUMAaiCS
reoJIOTHIeCKO ChEMKOM, BHOCHII 3HAYMMBIH BKJIAJ] B H3y4YE€HHE CTPaTUrpaduu U TEKTOHUKU PETHOHA.
Uccnenys ctpoeHrie HEPTSHBIX MECTOPOXKICHUH U IPOBOJISI pa3Be0YHbIC PA0OTHI, OH OTKPBLI HOBBIT
TUI JIUTOJIOTHYECKHUX 3ajexeidl HeTH — «IIHYPKOBBIE» WM «pyKaBooOpasble». Ero Tpynsl mo
yCIOBUAM (OPMUPOBaHHS HEPTAHBIX MECTOPOKACHUI, BEIITOTHEHHBIE emé 10 Bennkoit OkTsaOpbekoit
COIMAJIMCTUYECKON PEBOIIOIHH, IPUHECTA EMY MHUPOBOE MTPU3HAHHE.

B xonue 1920-x ronos, korga 8 CCCP Hauanuchk HHAYyCTpHATN3alUsA U MEXaHU3ALUS CEIbCKOrO
XO34HCTBa, SKOHOMHUKA CTPaHbl HY)KJaJach B PE3KOM YBEIMUYEHHU NOOBIYM M MOTpeOIeHus] He(TH.
TpeboBasiock OTKpPHIBaTH HOBBIE paliOHBI He(TeMOOBIYM, pACIIONIOKEHHBIE OJMXKE K OCHOBHBIM
peruoHam motpeOnenus. Hayunbsie Tpyasl .M. I'yOkuHa cTajiii OCHOBOM JUIS IMOMCKA KPYIHBIX
HedTsHbIX paiionoB B npenenax CCCP [3].

B 1911-1912 rr. I'yOkuH Hccen0Bal reooruo 1 Heh)TEHOCHOCTh TaMaHCKOI0 TI0JIyOCTPOBa,
Amnarnckoro, Temprokckoro u apyrux paiionoB CeepHoro Kaskaza. B 1913-1916 rr. on u3yuan
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ATNIIEpoHCKHH MOIyocTpoB, AkukaOyibckuid, KoyHnckuii, Yuranunckuit, CyMrautckuii u npyrue
parioHsl AzepOaiimkana.

Bonpmie necstu et ['yOKknH MOCBATHII H3y4YeHHIO HE(TEHOCHOCTH pErroHa MexX Ty Bonroi u
Ypamom - Oyaymero «Broporo baky». Otkpeitie «Btoporo baky» 16 ampens 1929 roma cramo
NOJTBEP)KICHNEM NPaBHIBHOCTH €r0 Hay4HBIX IPOTHO30B M MeTohonoruu. OH pa3paboTan TeopHro
IPOMCXOXKIEHU HEPTH 3TOro PErroHa, OIpEIeNw] YCJIOBHS OOpa3oBaHMs 3aleXed U JoKa3all
orpomuble nepcrnekTuBbl [loBomxkbs, Ilpukambs u Ilpuypanbs. Mrorm ero uccienoBaHuil ObLTH
omyOnuKoBaHbl mocie ero cmept, B 1940 romy, B Tpyae «Ypano-Bomkckas HedTsiHas obiacth
(Btopoe baky)».

He wmenee Bmedamsiser, yTo akageMuk [yOKMH cyMmen NpeAcKa3aTh HaJMYUe KPYIHBIX
MECTOPOKACHUI yriaeBoaoponoB B 3ananHoii CuOMpH M JOBOJLHO TOYHO OLIEHUTH MAacCIITaOBbl STHX
pecypcos. Ilo ero mporHozam, q00b4a B 3THX pailOHaX MOTJIa 00ECNednTh MOTPEOHOCTH HE TOIBKO
Vpaino-Ky3uenkoro kombunara, Ho u Beeit skoHomuku CCCP [1].

UM. TI'yOkuH He OrpaHMYMBajCs pEIIeHHEM MpakThyeckux 3agad. OH co3gan
(dyHAaMeHTaIbHbIE OCHOBBI HAYKH O F€OJIOTUM HE(TH U ras3a, a TAKKE 3aI0KWI TEOPETHYECKYIO 0a3y
MIOMCKOB, Pa3BEKM U pa3paboTKH MeCTOpOXXIeHUH. bosblioe 3HaueHne OH MpuaaBajil palioOHATbLHBIM
MeToaM Pa3paboTKH HE(TIHBIX MECTOPOXKICHUH, a TaKKe COBEPUICHCTBOBAHUIO T€O(PH3MUECKUX U
OYpOBBIX TEXHOJIOTHH.

Oco0oe MecTo B ero Hay4YHOH JIeATENbHOCTH 3aHUMalla Teopus oopasoBanus Hedtu. I'yOkuH
yzens 0oJblIoe BHUMaHUE OPTaHU3alMi HayYHO-HCCIIEe0BaTeNbCKON paboThl. OH MOI4EPKUBAT, YTO
Hay4HbIE HCCIICIOBaHMs JOJDKHBI CTaTh OCHOBOM HE TOJBKO TMepepaboTku He()TH, HO W Bcel
NPOMBICIIOBOI fesitenbHOCTH. [lo ero MHeHMIO, co3JaHHMe HAayYHO-TEXHMYECKOH Oa3bl SIBISETCS
KJIIOUOM K YCIICLIHOMY Pa3BUTHUIO NPOU3BOJCTBA, a ObICTPOE PELICHNE HAYYHBIX 33[4a4 CIIOCOOCTBYET
nporpeccy Bcei HeQTIHOW TPOMBIIIUICHHOCTH.
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Omnpenenenne ycaoBUi 0caIKOHAKOIUICHHH TIO JaHHBIM FeO0QU3MUECKUX UCCIEIOBAaHUN CKBaKUH Ha
MECTOpOXJACHUU N
XKab6apos Araxan Kamambaesua', 3akuposa Oitauco ®apxanosHa’
L2Crynent
L2@umman PI'Y nedru u raza (HUY) umenn U.M. I'yOkuna B 1. TamkenTe
Hayunslif pykoBonuTens: npenoaasarens Kananxomkaesa [1laxnoza TanaroBHa
Ounman PI'Y vedru u raza (HIY) umenu .M. I'yOkuna B 1. Tamkente

AHHOTALUA

B pabGore BrIMONHEHAa KauecTBEHHAass W KOJMYECTBEHHAs WHTEPIPETalMs JaHHBIX
reopU3NUECKUX HCCICAOBAHNI CKBaKMH C LENbI0 OMpENeNeHUs] JUTOJOTHYECKOTO COCTaBa M
KOJUIEKTOPCKHAX CBOWCTB mopof. Ilo JaHHBIM HEWTPOHHOTO W aKyCTHYECKOTO KapoTaka pacCUUTaH
K03(h(DHUIIMEHT TOPUCTOCTH, a MO TraMMa-KapoTaxy OIleHeHa IITUHHCTOCTh paspe3a. Ha ocHoBe
MOJY4YEHHBIX TapaMeTPOB BBIMIONHEHO BHIJENICHHE KOJUIEKTOPOB M HEKOUIeKTopoB. C  yuérom
TEOJIOTUYECKUX CBEACHUI O MECTOPOXKICHUH MTPOBEICHO YKPYMTHEHHOE JTUTOJIOTMYECKOE PaCUICHEHHE
paspesa ¥ peKOHCTPYHPOBaHbI YCIOBHUS 0CaIKOHAKOIIICHUS.

KJIFOUEBBIE CJIOBA
leodm3mueckne wmccnemoBaHusl CKBaKWH, KapOTaX, MOPHUCTOCTh, TIIMHUCTOCTbH, KOJUIEKTOD,
0CaJIKOHAKOITJICHHUE.

Determination of sedimentation conditions based on geophysical well logging data at the N field
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Scientific supervisor: lecturer Kalankhodjaeva Shakhnoza Talatovna
Branch of the RSU of oil and gas (NRU) named after .M. Gubkin in Tashkent

ABSTRACT

The work includes a qualitative and quantitative interpretation of geophysical well logging data
to determine the lithological composition and reservoir properties of rocks. The porosity coefficient was
calculated based on neutron and acoustic logging data, and the clay content of the section was estimated
based on gamma logging data. Based on the parameters obtained, reservoirs and non-reservoirs were
identified. Taking into account geological information about the field, a coarse lithological division of
the section was carried out and the conditions of sedimentation were reconstructed.

KEYWORDS
Geophysical well logging, porosity, clay content, reservoir, sediment accumulation.

WnTepnperanus faHHBIX re0(U3NUECKUX UCCIIEA0BAHNN CKBKUH SIBIISIETCSI KIIFOUEBBIM 3TarloM
M3y4YEHHS Te0JIOTHYECKOr0 CTPOEHUS pa3pesa 1 OLIEHKH ero KOJIEKTOPCKUX cBOMCTB. Ilpu oTcyTcTBHM
KEpHOBOTO Marepuaja oOcCOOyl0 pOJb UIpaeT KOMIUIEKCHBIH aHajJu3 KapOTaXKHBIX JIaHHBIX,
TIO3BOJISIFOLIMI TTOJTyYUTh CBEACHUS O JIUTOIOTHH, (GMUIBTPALMOHHO-EMKOCTHBIX CBOMCTBAaX U XapakTepe
HaCKIIICHUS TOPO. [3]

AKTyaJlbHOCTh  pabOThl  OOyCIIOBJICHa HEOOXOJWMOCTBIO TIOBBIIICHUS  JJOCTOBEPHOCTHU
MHTEPIPETALUN JaHHBIX T'eO(pU3NUECKUX HCCIENOBAHUHA CKBAKWH NPH OTPaHUUYEHHOM KOMILIEKCE
KapoTaXXHbIX METOJOB. B ycloBMsAX aHanmm3a paspesa MO JaHHBIM OJHOW MJIM HECKOJBKUX CKBaXKHH
Tpedyercst 3 PEKTUBHOE UCTIONB30BAHUE JOCTYITHON HHPOPMAIMH ¥ IPUMEHEHUE METOJIOB JIEKTPO- U
(anmanbHOTO aHaIHu3a.

HcxonHpIMM  JaHHBIMH —TOCHYXHMJIM KpuBble ramma-kaporaxa (I'K), ramma-ramma
wiotHocTHOTO KapoTtaxa (I'T'Km), akyctnyeckoro xaporaxa (AK), HEUTPOHHOTO KapoTaka MajbIM H
oompmmM 3ouaaMu (HHK), maaykimonHoro (SUK) m 6okoBoro kaporaxa (5BbK), a Takxke naHHbIE
KaBEepHOMETpHUH. BrIloHEeHa KOMMUECTBEHHAs] HHTEPIPeTalys, BKIoJaomas pacuét ko3ddunrenrta
MOPUCTOCTH 10 JAaHHBIM HEHWTPOHHOTO M aKyCTUYECKOrO KapoTaxka W OIEHKY KodhduimeHTa
TJIMHUCTOCTH IO JAHHBIM TaMMa-KapoTa)a, YTO TIO3BOJIMIIO BBIJIEIUTH KOJJIEKTOPHI M HEKOJUIEKTOPHI.
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Jlutonoruueckoe pacuieHEHHE pa3pes3a BBIIOIHEHO C YUYETOM Pe3yJbTaToB KOIWYECTBEHHOM
UHTEPIIpETaIUN, aHAIN3a GOPMBI KAPOTAIKHBIX KPUBBIX M TEOJIOTMICCKHUX CBEJICHUI O MECTOPOXKICHHH.
B paspese BbIICNCHBI TEPPUTCHHbIC M KapOOHATHBIC WHTEPBAJbI, MPEICTABICHHBIC MECYaHUKAMH,
W3BECTHSAKAMU M TIIMHUCTBHIMU MOpojamu. llecuaHbie KOJUICKTOPHI XapaKTEPU3YIOTCS TMOHUKCHHBIMH
3HAUYCHUSIMU TaMMa-KapoTaXka, TOBBIIICHHBIM DIIEKTPUYECKUM COMPOTHBICHUEM M ONarompUsITHBIMA
HEUTPOHHO-TUIOTHOCTHBIMHU XapaKTePUCTUKaMU. [4]

B wunrepranax -1V BbIABICHBI NPEHMYIIECTBEHHO IECYaHBIE KOJUICKTOPBHI, B TOM YHCJC
He()TEHACHIIICHHBIC, TMEPEKPHITHIC TIIMHUCTHIMU TOKphINIKamMu. B wHTepBanax V-—VII BeinenceHb
BOJIOHACKIIIIEHHBIC KOJJICKTOPBI TEPPUTEHHOTO W M3BECTHSIKOBOTO COCTaBa. B BepxHel YacTH paspesa
OTMEUEeHA 30HA TIOBBINICHHOW TITMHUCTOCTH, HHTEPIPETUpyeMasi Kak MOTEHIMAIbHAs MOKphIIKa. [1,2]

[lo ¢dopme KpuBBIX TramMMa- M DBIEKTPOKAPOTaKa BBIMOJHEHA PEKOHCTPYKUUS YCIOBHH
0CaJIKOHAKOTUICHHs. MacCHBHBIC TeCYaHble Tejla WHTEPIPETUPYIOTCS KaK PYCIOBBIC OTIOKCHUS,
c(hOpMHPOBaHHBIC B YCIOBUSAX MOBBIIICHHON THAPOANHAMHYCCKOW SHEPTUH, TOTJA KaK YepeOBaHUE
MECYaHbIX ¥ IIMHUCTBIX MPOCIIOEB YKa3bIBAET Ha AJUTFOBHAILHO-IENIBTOBYIO MM IPUOPEKHO-MOPCKYIO
o0cTaHOBKY. [1]

[Monmy4eHHble  pe3yNbTaThl  TOATBEPXKIAIOT  BO3MOXKHOCTH  PEKOHCTPYKIUH  YCIOBUH
OCaJIKOHAKOTJICHUST M OLEHKH KOJUICKTOPCKUX CBOHCTB TOPON MO JaHHBIM TIeo(U3NIECKUX
I/ICCHCI[OBaHI/Iﬁ CKBAXXWH IIpU OTCYTCTBHU KCPHOBOI'O MaTcpHajia. HCpCHCKTI/IBaMI/I IlaJ]I)HeI\/'IHII/IX
WCCIICIOBAHUI SBISIOTCS TPUBJICUCHUE TAHHBIX MO HECKOJNLKAM CKBRKMHAM U MPUMEHEHHUE DIICKTPO-
(harmanbHOTO aHANH3A.
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HWcnonb3oBanne anroputMos CatBoost 11 mporHo3a mioTHOCTH W IUTOJIOTHH IO JaHHBIM KapoTaka
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AHHOTALIUA

B pabore paccmarpuBaercsa npumeHerue anroputMoB CatBoostClassifier u CatBoostRegressor
JUIST aBTOMATHYECKOW WHTEPIpETallui KapOTKHBIX JaHHBIX. Pa3paboTaH MporpamMMHBIA KOMILIEKC,
BKITFOYAROIIUH TeHEPAIMI0 CHHTETUICCKUX MOJICIICH KapOTaKHBIX KPUBBIX U 00yUECHUE aJITOPUTMOB JISI
peleHns 33134 KIaCCU(PHUKAIUN JTUTOJIOTHHA M PErPECCHH TUIOTHOCTH MOpoJ. B kauecTBe BXOIHBIX
JIAHHBIX WCIIONB3YIOTCSl 3HAYCHUSI ITYyOWHBI, CKOPOCTEH MPOMOJIBHBIX U MOMEPEYHBIX BOJIH M ramma-
kapotaxa. KadecTBo Mopeneil OleHHUBAIOCh C TMPUMEHEHHEM KPOCC-BAUIALMU U CTaTUCTHUYCCKUX
MeTpHUK. Pe3ynbTarhl HOATBEPKIAIOT A3PPEKTUBHOCTH anroputMoB CatBoost U UX IpUMEHUMOCTD ISt
MOCTABJICHHBIX 3371a4.
KJIFOUYEBBIE CJIOBA

ABTOMAaTHYECKash MHTEPIIPETAlMs, KapoTaXHbIe KpUBbIC, MalmuHHOe o0yueHue, CatBoost,
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Using CatBoost algorithms to predict density and lithology based on logging data
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ABSTRACT

The paper discusses the application of CatBoostClassifier and CatBoostRegressor algorithms
for automatic interpretation of logging data. A software package has been developed that includes the
generation of synthetic models of logging curves and training of algorithms for solving problems of
lithology classification and rock density regression. The input data consists of depth values, longitudinal
and shear wave velocities, and gamma ray logging data. The quality of the models was evaluated using
cross-validation and statistical metrics. The results confirm the effectiveness of CatBoost algorithms and
their applicability to the tasks at hand.

KEYWORDS
Automatic interpretation, well logging curves, machine learning, CatBoost, lithology.

B pabote paccmarpuBaeTcs NpUMEHEHHE aITOPUTMOB IpagueHTHoro Oyctunra CatBoost mis
ABTOMaTHYECKOM HWHTEPIIPETAlld KapOTa)XHBIX JTaHHBIX. AJTOpUTM OOydYeH IMofl OJHOBPEMEHHOE
BOCCTaHOBJIEHUE (PU3MYECKUX CBOWCTB MOPO]] M T€OJIOTMYECKOTO PACUWICHEHHS pa3pesa.

ABTOMaTH3aLUsl HMHTEPIPETAlMN KapOTaXHBIX [aHHBIX aKTyajbHa B CBS3M C BBICOKOH
TPYAOEMKOCTBIO PYYHOTO aHaiu3a ©W poctoM o00bEMOB uHPopMarmu. COBpeMEHHbIE METOIbBI
MaIIMHHOTO OOy4YeHHS W KIACTepU3allii, B YACTHOCTH aHCAMOJIEBBIE aJTOPUTMBI, JEMOHCTPUPYIOT
BBICOKYIO 3()()EKTHBHOCTD IIPH PEILICHUHN 3a]1a4 IPOTHO3UPOBAHUS JIUTOJIOTHH M (PU3HUYECKUX CBOWCTB
nopon. [2]

B pamkax paboTel pa3paboTaH NPOTPaAMMHBIM KOMITIEKC JJIsi TE€HEPAIH CHHTETHICCKUX
JaHHBIX Ha OCHOBE METPO(U3NYECKUX 3aBHCUMOCTEH MEX.IY JIUTOIOTUEH, IUIOTHOCTBIO M YIIPYTUMHU
cBolictBaMu mopon. CHHTETHYECKHE MOJENIN MPeACTaBIeHbl TabIMLIaMH DIyOMHBI, IJIOTHOCTH,
ckopoctel mpoAonbHbIX (Vp) U monepedHsix (Vs) BONH, a Takke 3HAYEHWH ramma-kaporaxa. [1,3]
JlaHHbIe OOBENMHSIOTCS B €IMHYIO BXOJHYIO MaTpully npusHakoB. OO0BEM oOydaromiei BHIOOpPKH
cocraBiger 1500 wmomeneii. Ilepen oOydeHuem BbImoNHEHa 0OpPa0OTKa JaHHBIX, BKIIOYAIOILAS
MacIITabMpPOBAHNUE YHCIIOBBIX MPU3HAKOB M KOAMPOBAHNE KATETOPHAILHBIX METOK JINTOJIOTHH U CIOEB.
OO0yueHue OCymIeCTBISIETCS OJHOBPEMEHHO ISl TPEX MOJENel ¢ MPUMEHEHHEM ABYX aJTOPUTMOB:
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perpeccuonnoir mMogenu (CatBoostRegressor), mpeaHazHadeHHOW Ui MPOTHO3a IIOTHOCTH P IO
MMOTOYECYHBIM JaHHBIM W Kiaccudukatopa nmrojornd u cioeB (CatBoostClassifier); Komrmiekc
MI03BOJISIET BOCCTAHABIMBATh CBOMCTBA IOPOI U BBIOIHATH I'€OJIOIMYECKOE PAaCWICHEHHE pa3pesa, a
TaKXe UMEIOT OoJiee CTaOMIIbHBIE U COTTIACOBAHHBIE PE3YIIBTATHI.

OOy4eHue BBIIONHAETCS ¢ IPUMEHEHHEM IITHCTYIICHYaTOW KpOoCC-BalUIalMH, P KOTOPOH
OLIEHKA Ka4eCTBa IIPOM3BOAUTCS HAa KAXKIOM dTare 00y4eHHUS.

Ta6mz1ua. P C3YJILTAThI HHTHCTyHeH‘IaTOfI KpOCC-BaJInAalluH

3amada Mertpuka Cpennee CraHgapTHOE OTKIIOHEHHE
3HAYCHUE

Perpeccus (p, /cm?) RMSE 0.0144 0.0001

Perpeccus (p, r/cm?) Pearson 0.9542 0.0012

Knaccudukanys JIMTONOrun Accuracy 0.8693 0.0042

Knaccudukanus cnoé Accuracy 0.6414 0.0036

[IpennokeHHBI TIOAXOA MAOMYCKAaeT aJanTalHi0 ajlrOPUTMOB K KOHKPETHBIM T€0JI0ro-
reo()M3MYECKUM YCIOBHAM 3a CUET pacHIMpeHusi 00yJaromeld BEHIOOPKH M TOBBIIIEHUST 0000Iatomeit
crnocoOHOocTH  Mojeneil. Pe3ynsraTel mokaspiBaroT, u4ro Tpu Momenn CatBoost ycroiunBo
BOCCTaHABIUBAIOT (PU3MYECKHE IMapaMeTphl W TEOJOTHYECKYIO0 CTPYKTypy paspesa. JlanpHeimme
WCCIIEZIOBaHUS MOTYT BKJIIOUATh PacIIupeHre Habopa KapOTaKHBIX METOJOB, 00y4YeHHE Ha HECKOIBKIAX
MECTOPOXIACHUAX U CPABHCHUC C OTCHECCTBCHHBIMU U 3aPY6C)KHBIMI/I aHaJloramMm
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Mup3o Ynyroek — Benukuii actpoHoM BocToka
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AHHOTALUA

B paborte paccmarpuBaercst Bkiag Mup3o Yinyroeka B pa3BuUTHE acTpOHOMHH XV BeKa Kak
OHOTO W3 KPYIMHEUINX HayYHBIX IEeHTpoB Boctoka. Ocoboe BHMMaHHWE YIesieTcs AesSTeNIbHOCTH
CamMapkaH/ICKOi 00CEpBAaTOPHHM U aCTPOHOMHYECCKOW IIKOJBI, 3 TAKXKE 3HAYCHUIO «SUDKU JKAJIUIU
ryparanm Ui GOpMUpPOBaHUSI CHCTeMaTHIecKor acTpoHoMuu. [lokasana pons Yiyroeka B pa3BUTHI
TOYHBIX HAayK U €ro BIHSIHHE Ha IMOCIEAYIONIee Pa3BUTHE MUPOBON aCTPOHOMHUH.

KJIFOYEBBLIE CJIOBA
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ABSTRACT

The paper examines Mirzo Ulugbek's contribution to the development of 15th-century
astronomy as one of the largest scientific centers in the East. Special attention is given to the activities
of the Samarkand Observatory and the astronomical school, as well as the significance of "Ziji Jadidi
Guragani" for the formation of systematic astronomy. The paper highlights Ulugbek's role in the
development of the exact sciences and his influence on the subsequent evolution of global astronomy.

KEYWORDS
Mirzo Ulugbek, Samarkand Observatory, Astronomical School, Gurgan Zij, Astronomy, Ziji
Jadidi Gurgani.

Mupzo VYnyrOek, npu poxaennn Myxamman Taparaid, pommncs 22 mapra 1394 roma B
Cynranuu, BHyK AMupa Tumypa u coie [laxpyxa. C pannux jet Mup3o Yiayroek mposiBisT HHTEpeC K
TOYHBIM HaykaMm, oOydajcs y H3BECTHBIX HACTAaBHUKOB M OCOOEHHO YBIEKAJICS acCTPOHOMHUEH u
MaTeMaTUKou. [2]

B 15 ner Ynyroek cran npasuteinem Camapkania. OH co3main Meapece, Tiie MpernojaBainch
TOYHBIE HAYKH, CaM YHTaJI JIEKLIUHU IO ACTPOHOMHUU 1 OKPY>KIII ce0sl BBIIAIOITUMHCS YIEHBIMHU. | TaBHBIM
noctkeHreM crana Camapkanzackas oocepsatopust (1424—1428) n «'ypranckuii 3umK» — KaTajuor
OKOJIO THICAYM 3BE31 ¢ TOYHBIMH aCTPOHOMHUYECKMMH TaOiuiiamMu. Tpyael YiyrOeka Jojiroe BpeMs
HCIIOJIB30BAINCh YYEHBIMU BocToka W EBpOIBI M cAeNalid €ro OJHUM W3 KPYNHEHUIINX acTPOHOMOB
CpenHeBekoBbsl. [2]

B 1424-1428 romax Mup3o Ynyroek noctpoun B npuropoae Camapkanna odbcepBaTopuio Ha
xonme Kyxak y pekn O6u-Paxmat. B e€ co3nannu ygqacTBOBaIM BeAyIHe YIEHBIE TOTO BpeMeHu: Ka3bi-
3ane Pymu, ['wsc an-nun xammma, Anu Kymnran, Mupum Yenebu u npyrue. [ TaBHBIM HHCTPYMEHTOM
oOcepBaropun craj TuranTckuii 40-meTpoBblii cekcTaHT DaxpH, MO3BOJSBILIUN TOYHO H3MEPATH
KOOpAUHATHI HeOEeCHBIX Tel. [1]

[Ipu oGceppaTopuu OblIa co3maHa Oojbinas OHOIMOTEKa ¢ Oosiee YeM 15 ThIcSYaMHM KHUT H
crienyanbHble TOMEIIEHHS Ul YYEHBIX. YIYrOeK JIMYHO Y4acTBOBaJ B HAOMIONCHMSX M MPErogaBai
acTpPOHOMHUIO, (POPMUPYS SAPO HAYIHOW IIKONBI. Ero yu4eHHKH W COpAaTHHKH BENIHM CHCTEMATUYECKHUE
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MHOTOJICTHUE HaONrO[eHUs, Oiarofaps KOTOPHIM OBUIM YCTaHOBIEHBI TeOrpaUuecKue KOOPIUHATHI
1018 3B&3n 1 psana kpynmHEHIX TopoaoB Bocroka. [3]

KittoueBpIm pesynbraToM paboTs! HIKoITEI cTanu «HoBbie acTpoHOMITYecKHe TaOMUIbDy («3UIHKH
JOKaIIUIKM TyparaHuy), BKIIFOYABIINE TEOPSTHUECKHUE U MPAKTUUCCKHUE Pa3/ICiibl; HCUHCICHUES BPEMEHH,
chepryeckyro MareMaTuKy, ABmkeHue TuiaHeT u 3BE3a. Illkona YimyrOeka crama BeOylIUM HEHTPOM
acTpoHOMHUYecKor MbIcH XV Beka, e TPyIsl MOMYYHIH M3BECTHOCTh B MYCYJIbMaHCKOM MHpPE M B
EBporie, 3aJ10)KUB OCHOBBI CHCTEMAaTUYECKOI acTpoHOMUU.[3 ]

Takxum 00pa3oM, IesATebHOCTh Mup30 Yiryroeka u ero Hay4HO#H IIKOJIBI CTaia BAKHBIM 3TAIIOM
B pa3BUTHU acTpoHOMUU XV Beka. Co3aHHbIC UM aCTPOHOMHYECKHE TAOIUIIBI OTIINYAINCH BRICOKON
TOYHOCTBIO Y OKa3aJIM 3HAYMTENILHOE BIMSHUE HAa Pa3BUTHE HAyKW Kak Ha Bocroke, Tak u B EBporne.[1]
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AHHOTALMA

Lenpro paboTHI ABNSETCS aHATIN3 BO3MOXHOCTEH MPUMEHEHHS METOI0B MAIIMHHOTO O0yYeHHS
JUTsl 0OpabOTKK M WHTEPIPETalluu TeOPU3NICCKUX JaHHBIX. PacCMOTPEeHBI TOAXOABI PErpPeCcCUOHHOMN
MIPOCTPAHCTBCHHOH OIGHKM W HWHTEPIIPETAIIMH TeO(PU3NISCKUX IapaMeTPOB C HCIIOIH30BAHUEM
aHcaMOJIeBBIX METOZOB, MeTona K-OmmKaWImx cocelneil W CHHTETHYECKON ayrMEeHTaluW JTaHHBIX.
[TokazaHo, 4TO NaHHBIE METOMABI TMOBBIMIAIOT TOYHOCTH HWHTEPHOSIUU HHKEHEPHO-TEOJOTUYECKUX
MapaMeTpoB, a TAKXKE 00ECIICUNBAIOT ABTOMATU3AIUI0 HHTEPIIPETAIIMYA KAPOTAXKHBIX KPUBBIX U TAHHBIX
MarauTopasBeaku. lIpakTuieckas 3HaUMMOCTD HCCIIETOBAHUS 3aKITF0YAETCS B BOSMOXXHOCTH BHEAPEHUS
aBTOMAaTU3UPOBAHHBIX AJITOPUTMOB B re0(hH3MUECKUe U HHKCHEPHO-T€OJIOTUYCCKUE 3a/1a4H.
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ABSTRACT

The aim of this study is to analyze the potential of machine learning methods for processing and
interpreting geophysical data. Approaches to regression-based spatial estimation and interpretation of
geophysical parameters using ensemble methods, the k-nearest neighbor method, and synthetic data
augmentation are considered. These methods are shown to improve the accuracy of interpolation of
engineering-geological parameters and to automate the interpretation of well logs and magnetic survey
data. The practical significance of this study lies in the potential for implementing automated algorithms
in geophysical and engineering-geological problems.

KEYWORDS
Machine learning, ensemble methods, k— nearest neighbor method, spatial estimation, automatic
interpretation, magnetic anomaly.

Poctr 00béMOB reomHpopmanuu M TpeOOBaHWE IOBBIIICHUS TOYHOCTH HHTEPIPETAINN
MPUPOIAHBIX M TEXHOTEHHBIX IPOIECCOB CTHUMYIUPYIOT HIMPOKOE BHEIAPEHHUE METOAOB MAIIMHHOTO
oOyuenust (ML) B reodusuke. B ominune ot TpaiuMOHHBIX TOIX0A0B, OPUEHTHPOBAHHBIX HA PYUHYIO
00pabOTKy MM KJIACCHYECKHE aHAIMTHYECKUE allTOPUTMBI, MOAEIN MALIMHHOTO OOYUEHHsI CIIOCOOHBI
aZanTHPOBAThCA K CTPYKTYpE JAHHBIX M YUUTHIBATH CIOKHBIE KOPPETSAIOHHO-PETPECCHOHHBIE CBAZH
MEX]ly mapamMeTpamH.

OnHMM W3 KIIOYEBBIX HAalpaBICHWH MPUMEHEHUs SBISETCd pPETPECCHOHHAs OIeHKa
NPOCTPAHCTBEHHOTO pacrpelieNieHuss TeoQU3NIecKuX W WHXKEHEPHO-TEOJIOTHIECKUX TapameTpoB.
Metoapl MalTMHHOTO OOYyYEHHs IMO3BOJISIOT (OPMHUPOBATH HENPEPBIBHBIE MOJEIH PACIpEICICHUs
MapaMeTpoB Cpeabl ¢ Y4ETOM JONOJHUTENBHBIX MPHU3HAKOB, YTO MOBBIIIAET TOYHOCTH
MPOCTPAHCTBEHHOW WHTEPIOJISINH 110 CPABHEHHUIO C KJIIACCHYECKUMH MOAXofamMu. B wactHoCTH, TipH
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uHTEpHominK napamerpa Vs30 ucmons3oBaHUEe MOAEIEH MAIIMHHOTO OOy4eHHs] U CHHTETHUECKON
ayrMeHTaIu odecriedrnBaeT 0oJiee TOUHYIO MPOCTPAHCTBEHHYIO OIeHKY [1].

[lepcrieKTHBHBIM ~ HampaBIIEHHEM TakXe SBISIETCS  aBTOMAaTHUYECKas HMHTEPIpPEeTaIus
KapoOTa)XHBIX KPUBBIX. ANTOPUTMBI K-Ommxailux cocelei, OMOPHBIX BEKTOPOB M aHCaMOlieBbIE
MeToAbl A(PQPEKTUBHO BBISBISIIOT 3aKOHOMEPHOCTH B [AHHBIX AaKyCTHYECKOTO, M TaMMa-ramMma
TUIOTHOCTHOTO KapoTaka W 00eCTeYrBalOT aBTOMATHUYECKOE OIpeJleIeHne JUTOTHIIOB Ha OCHOBE
CHUHTETHYECKMX M HaONIOmaeMbIX AaHHBIX [5]. DTO CHMXKAaeT BIUSHHE YENOBEYECKOro (axTopa,
TIOBBIIIAET BOCIPOU3BOAMMOCTh PE3yNbTaTOB M IO3BOJISIET 00y4yaTh MOIENNW Ha CHHTETHYECKH
CTCHEpHUPOBAHHBIX BRIOOPKaxX [4].

B apxeoreodmsmke MeToopl MAIIMHHOTO OOydYeHHWS NPUMEHSIOTCS sl 00paboTKH
MHTEpIpPETalul JaHHBIX TIeO(pU3UUECKUX CHEMOK: MAarHUTOPA3BEIKH, TEOpaJUOIOKALMH U
AIIEKTPUYECKOTO COPOTHBICHHA. POCT 00hEMa M pa3MEepHOCTH JAHHBIX YCIOKHSIET aHAIN3 C TOMOIIIBIO
TONBKO pyYHOH 00pa®OTKM W TPAAWIHMOHHBIX ANTOPUTMOB, YTO JI€JaeT AaKTyaJIbHBIMHU
aBTOMAaTU3UPOBAHHBIC MOIXOHI [2].

AnpoOanus aJropuTMOB MOKA3bIBAET, YTO MOJCIH MAIIMHHOTO 00y4deHus: 3(PGEKTHBHBI IS
3a/1ad CerMEHTAIluH, PEerpecCu U Kiaccu(UKalnuy, TPUMEHSEMBIX K Teo()H3MUeCKUM TaHHBIM JaKe
NpY OTPaHUYECHHOM YHCIIE alpUOPHBIX HaOmroneHuil. [IpuMeHeHne MamMHHOTO OOyYEeHHUSI BMECTE C
CUHTCTHUYCCKUMHU JAaHHBIMU MMO3BOJIACT aalITUPOBATH MOJCJIN K YCIIOBHUAM CBEMKHU U XapaKTCpHUCTHKaM
cpensi [3]. HanpHeiinee pa3BUTHE HAIIPABICHUS CBA3aHO C IPUMEHEHINEM CHHTETHYECKOW ayrMEeHTaIlUI
JAHHBIX, ajanTanuell Mojeell K pa3InYHbIM YCIOBUSM HAOMIONEHUH W Teo(U3NIecKUM METoIaM, a
TaKXKe UX UHTErpanreil B reonH()OpMaluOHHBIC CHCTEMBI.
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AHHOTALIUA

B crarpe paccMOTpeHBI BOIPOCH! YTHIIM3AIHAN TTOMYTHOTO HE(PTSIHOTO Tra3a MpH pa3paboTKe
He(TIHBIX ¥ He(PTEera3oBbIX MECTOPOXKACHUHN Ha mpuMepe mectopokaenns «CesepHsii Llypran», a
TaKXKe JIaHa KPaTKas PeKOMEHIAINS TI0 MOBBIICHHIO 3(P(GEKTUBHOCTH YTUIIH3AIMU TIOIyTHOTO ra3a.
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ABSTTACT

The article deals with the utilization of associated petroleum gas in the development of oil and
gas fields using the example of the North Shurtan field and provides a brief recommendation on
improving the efficiency of associated petroleum gas utilization.

KEYWORDS
Oil, gas, utilization, associated gas, production, profitability.

Muorue HedTe00bIBaIOIIIE CTPaHbl OPUESHTUPOBAHBI HA BEICHUE SIKOHOMUYECKHU, TEXHHUECKH
Y 3KOJIOTMYECKH 0OOCHOBAaHHOM JESITENbHOCTH B HeTera3oBoi oTpaciu. B ycroBusax yxecToueHHs
HOPMAaTHBHO-IIPABOBBIX TPeOOBaHUI 0c000€ BHUMAaHHE YAEISIETCS BONPOCaM yTHIM3AaLUH Oy THOTO
HedTsaHoro raza (ITHI), Bkimouas orpanndenre GpakeabHOTo COKUTaHUS U POCT MITpadHBIX CAaHKIMN 32
€r0 CBEPXJIUMHUTHOE HCIIOJIb30BaHHE.

AKTyanbHOCTbH pannoHanbHoro ucrnoss3oBanus [IHI oOycnoBieHa Kak SKOIOrHYeCKUMH, TaK
U DJKOHOMHYeCKMMH (akrtopamu. Cxuranue rasa npuBoguT K BbiOpocam CO2, mnorepsm
9HEPTreTHYECKOTO MMOTEHIIMATA U HETAaTUBHOMY BO3JICHCTBUIO Ha KIIMMAT, TOTJIA KaK ero nepepaboTka u
MCIIOJIb30BAHUE MO3BOJISIIOT TIOBBICUTH SHEPro3((HeKTUBHOCTH IPOMBICIOB. [1]

Bribop ontumanbHbIX MepomnpusTuii 1o yrwimzanuu [IHIT ompenensiercs deTwsipbMs
OCHOBHBIMH KPHUTEpUSIMHU: HUHQPPACTPYKTYpOil palioHa, cTamuei pa3pabOTKH MECTOPOXKACHUS,
KOJIMYE€CTBEHHBIMU M Ka4€CTBEHHBIMH XapaKTEPUCTUKAMHU ra3a.

Ilo pesynsraram anammsa Ha MecTopoxaeHuM «CesepHbiil Lllypran» NOMyTHBIM ra3 1o
COJIEpKAHHUIO METaHA M €T0 TOMOJIOTOB OTHOCHUTCSI K KaTEeTOPUHU CYXHX METAHOBBIX Ta30B (PHUCYHOK).
Coneprxanue MeTaHa coctaBisieT 86,61-89,2 %, cymmapHoe copepxkanue romoioroB — 8,37-9,71 %,
OTHOCHTEJIbHAS IJIOTHOCTH Ta3a no Bo3ayxy — 0,65-0,654.

B MmeTaH
¥ 5TaH
nponas
OyTan
N reHTaH
H a30T

Pucynok. CocraB nonytHoro HeTsiHOro raza Mmecropoxaenus «Cesepusblii LLypran»
B nccnenoBanHbIX mpo0ax TakKe BBISBICHBI HEYIJIEBOAOPOAHBIE KOMIOHEHTHI. 110 3amexu B
LeJIoM HaOJIIoaeTcsl CHIKEHUE CofepKaHus MeTaHa 1o 75,44-87,96 % wu yBenuueHHE O €ro
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roMonoroB Ao 9,46—16,7 %. Conepxxanue azota cocrasiser 0,94-6,2 %, yrmekucnoro raza — 1,23—
1,83 %, cepoBomopoma — 0,02—0,07 %.

OmHMM 73 TEpCHeKTHBHBIX HampaeileHud yrwimsannn [IHID gBnsercs wucmomp3oBaHue
M30BITOYHON SHEPruu JaBieHHA Taza MPH ero peaylupoBaHWH. B MHpOBOW NpakTHKE MIUPOKO
MPUMEHSIOTCS  IeTaHnaep-reHepatopuble  arperatel  (JI['A), mo3Boisromme  BeIpadaThHIBaTh
MEKTPOIHEPTHIO 0€3 CKUraHWUA TOIIMBA 3a CUET MEpenaaa JaBIeHHs Ta3a B CUCTEMax TPaHCIoOpTa U
pacrmpenenenus. B cymecTByommx cucteMax ra30CHa0KeHHsI CHIKEHUE JaBJICHUS! OCYIIECTBISETCS
IpoccenrpoBaHueM, npu 3ToM npumeneHue JI'A mozBosnsieT 3QQEeKTUBHO HCIONB30BAaTh AAHHBIN
DHEPTreTHICCKUN MOTCHIHA. [2]

Jlerannep-reHepaTopHble arperaThl BKJIIOYAIOT IETAHIEP, JEKTPOreHepaTop, TEII00OMEHHOE
U peryaupyoiiee obopyanoBanue. ['a3, mpoxons uepe3 aeTaHaep, MpeoOpasyeT CBOIO JHEPrHIO B
MEXaHMYECKYI0 paboTy, KOTOpas 3aTeM IpeoOpasyeTcs B AMMEKTPUUECKYIO SHEPIHio. J[OMOoMHUTENbHO
BO3MOJKHO IOJTy4€HHE TeIljIa WK XOI0/a.

BripaboTanHas 31€KTPOIHEPTUS] MOXKET HCIIOIB30BAThCS AJIST 3JIEKTPOCHAOKEHHs] 0OBEKTOB
ra3oBoi MHQPACTPYKTYPHI, CPEACTB AIEKTPOXUMHUYECKON 3aIIUTHI, TPUOOPOB yuéTa raza, HACOCHBIX
YCTaHOBOK, a TAK)KE Ha COOCTBEHHBIE HYKIbI IPOMBICIIOB.

Hcnonk3oBanue raza ajisl MoJorpesa MiacToBOM BOABI U TEPMUYECKOTO BO3JCHCTBUS Ha TUIACT
MO3BOJISIET YAYYIIUTh (DUIBTPAIlMOHHBIC CBOWCTBA W YBEIMYWTH HM3BIEKaeMble 3amachl HedTH. J{is
MectopoxaeHus CeBepHbiid LIlypTan JaHHBIM METOJ SIBASETCS NEPCHEKTUBHBIM C YUETOM €r0 I'€0JI0r0-
(U3MIECKUX YCITOBHIA.

Pexomenayercs TpuMeHEHHE KOMIUIEKCHOTO oOopymoBanus 1o yrunusammu [THT,
00ecreYnBaroIIEero NPoru3BOJACTBO TEIUIOBOM U JJIEKTPUUYECKON SHEPTUH, TOJOIPEB IJIACTOBOM BOIBI, a
npyd HEOOXOOMMOCTH — IMOAOrpeB He(PTH M YTHWIM3ALHMIO CTOYHBIX BoA. OCHOBHBIM 3JIEMEHTOM
KOMIUJICKCA SIBISICTCS LUKIOHHBIM pPEaKkTOp C TOPEJIOYHBIMH YCTPOMCTBaAMH, 00E€CIEUHBAIOIINMHU
temneparypy a0 1200 °C, 4ro rapaHTUpyeT MOJHOE CrOpaHue YINIEBOJOPOJOB M MHUHUMH3ALUIO
00pa30BaHUs BPEIHBIX BHIOPOCOB.

HarpeTslii TEMIOHOCHUTEIb UCTIONB3YETCS B TEMII000MEHHUKAX JUIs TOAO0TPEBA MIaCTOBOM BOJIBI
o 70-75 °C ¢ mocnemyromieit 3akaukoil B tuiact mof nasinenueM 150-200 arm. Peanu3anus gaHHoro
KOMILJICKCA ITO3BOJISIET OJHOBPEMEHHO CHHM3HMTh HETaTUBHOE BO3/EHCTBHE HAa OKPYKAIOLIYIO CPEZY,
n30exaTh MTpadHBIX CaHKIUH, TOBBICUTh He(pTeOoTHady M 00ecIeunTh IKOHOMUIECKH 3¢ pekTuBHOE
UCIIOJIb30BaHUE MOMYTHOTO HETSHOTO ras3a.
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AHHOTALIUA

B pabGore paccMmarpmBaioTcsi O0COOEHHOCTH pPa3pabOTKH  YITIEBOAOPONHBIX — 3aJIeXKeH,
NPUYPOYCHHBIX K TIIMHHUCTBIM KOJUICKTOPaM, B YCJIOBHSX UCTOIICHHS 3amacoB. [1oka3aHO BIMSHUE
MUHEPAJOTHYEeCKOTO  COCTaBa W BOAOAJACOPOIMOHHBIX  CBOHCTB  IIMHHCTBIX  IOPON  Ha
(GUITBTPAIIMOHHOEMKOCTHBIE XapaKTEPUCTHKH Il1acTa. Ha mpuMepe BTOporo ropu3oHTa MECTOPOXKACHUS
Xankn3 (Depranckas o0IacTh). YCTaHOBIEHO, YTO HaOyXaHHWE INHH TPHUBOAWT K CHIDKEHHIO
MPOHHULAEMOCTH, POCTY OOBOIXHEHHOCTH MPOAYKIWHU M YCIOXKHEHHUIO Tpoliecca pa3padOTKH 3ayiexei
YIIEBOAOPOIOB.
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ABSTRACT

This paper examines the development of hydrocarbon deposits confined to clay reservoirs under
depleted conditions. The influence of the mineralogical composition and water absorption properties of
clay rocks on the reservoir porosity and permeability characteristics is demonstrated. The second horizon
of the Khankiz field (Fergana Region) is used as an example. It is established that clay swelling leads to
a decrease in permeability, an increase in water cut, and a complication of hydrocarbon deposit
development.

KEYWORDS
Clay rocks, hard-to-recover reserves, reservoir, permeability, clay swelling, filtration properties,
water cut, field development

B cBsi3u ¢ ucTomeHneM 3anacoB BO3HUKAET HEOOXOJUMOCTD B Pa3paboTKU MECTOPOXKICHUH C
HU3KUM KO3 UIMEHTOM u3BieueHus] HedTH. [lo JaHHBIM JIMTOJIOTHYECKOTO aHaJin3a MHPOBBIX
3aIlacoB YCTaHOBJIEHO, YTO OKOJIO 45 % yIIeBOIOPOAOB COCPEJOTOUEHO B INIMHHUCTBHIX IOpOJax, Ipu
3TOM B IIPOMBILIICHHYIO pa3pab0TKy BOBJIEUEHO He Oonee 5 % Takux 3amacos.

I'muHUCTBIE TOPOABI HPEJACTABISAIOT CcOOOH MONMANCIIEPCHBIE O0pa30BaHUS, COCTOSIIHE
IPEUMYIIECTBEHHO U3 YaCTHUL[ PA3JIMUHOIO IPAHYIOMETPUYECKOro cocraBa. CyIllleCTBEHHYIO JOJI0 (He
menee 30-50 %) B Hux cocraBmaoT vacTHubel auameTpoM Menee 0,005 mm. K tunuyabM
NPEACTABUTEISIM TIIMHUCTBIX TTOPOJ] OTHOCATCS TIIMHBI, aprHJUTUTHI, NIMHUCTBIE CIIAHIBI U PAJ APYTHX
0CaJIoYHBIX 00pa3oBaHMid. [1]

OcHoBHas npoOiiema pa3pabOTKH 3aiexel, CIOKEHHBIX MIUHUCTHIMHU MOPOAAMH, CBs3aHa C
TEXHOJOTMYECKHUMHU TPYJHOCTSIMU M3BJICUEHHS YIIIEBOAOPOIOB. ITO 00YCIOBIEHO CIIOCOOHOCTHIO IIINH
azcopOMpoBaTh BOMY, YTO MPUBOIUT K NX HAOyXaHUIO W, KaK CIIEACTBHE, CHIKCHHIO MTPOHUIIAEMOCTH
BCJIEJICTBUE yMEHBUICHUS MEX3EpPHOBOTO IIYCTOTHOTO IMPOCTpPaHCTBA (ITOPOBBIX KaHAJOB).
WnTeHcuBHOCTS HaOyXaHHs ONPEACISIeTCS] MUHEPAJOTMYECKUM COCTaBOM M (PH3MKO-XMMUYECKHUMHU
CBOMCTBaMU TNIMHUCTOTO MaTepuana.[2]

28



Ocoboe BHUMaHUE TAKXKE CIEAYET YIENATh aKTUBHOCTH TIMHUCTBIX MOPOJ 10 OTHOIICHHUIO K
IUTACTOBBIM M TEXHOJOTMYECKMM (UIIonAaM, a Takxke IpoleccaM 3arIMHU3HPOBAaHMSA KOJUIEKTOpPA.
Manble pa3mepsl 4acTUI] M HOPOBBIX KaHAJIOB B COYETAHHWU C BBICOKOH YIEIBHON IMOBEPXHOCTBHIO
CHOCOOCTBYIOT aKTHBHOMY B3aMMOJECHCTBUIO IIMHUCTBIX MOPOA C (UIBTPALMOHHBIMHU (IIIOUIAMU.
Kpome TOro, mposiBneHue MEXMOJCKYISIPHBIX CHJI W IPOLECCOB Ha TpaHUIAx pasgena ¢as
o0ycioBiuBaeT GOpMHPOBaHUE CHEMUPIUIESCKON (aHOMATHHON) IPOHUIIAEMOCTH, YTO JOTIOJHUTEIEHO
OCJIOXKHSET Mporece pa3padoTku.|1]

B pamkax wuccienoBaHUsT PAacCMOTPEHO BIMSHHE COIEP)KaHMUS TIMHHUCTBIX MOPOA B
IPOOYKTUBHOM IUIACT€ Ha IPOLECC pa3pabOTKH BTOPOIO TOPH30HTA MECTOPOXKICHUSA XaHKH3
OTKpPHITOTO B 1956 T

OCHOBHBIE T'€0JIOTO-TEXHUYECKHE XapaKTEPHUCTUKH BTOPOTO TOPU3OHTA, CIIEAYIOIIWE: 00mias
MOITHOCTh TuTacTta coctaBimsieT 18-30 M, addexkTuBHas HedTeHAcHIIeHHas ToimuHa — 4-11,6 M
(cpennee 3HaueHue 8,3 M), OTKPHITAas MOPUCTOCTH - 8-24 %, mponumaemocts - 1,3-10 m/]. 3nauenus
3¢ PEeKTUBHOM MOPUCTOCTH MO JTaHHBIM Hccienosanuii kepaa u ' IC BapbpupyloT B mpeaenax 3,39-10,1
%. 'a30BbIi1 pakTop coctaBmusieT okono 10 M*/T, mactoBoe AaBienue -153 aT™, mnacToBas TeMieparypa
- 51 °C. TOpU3OHT COKEH DIMHUCTHIMU MECYAHUKAMU M aJIeBPOJUTAMHU, a TaKXKE H3BECTHSAKAMU
Pa3IMYHON IJIOTHOCTH.

[lo nmaHHBIM WHTEpHpETaNUH TEeOPHU3MUYECKHX HCCIENOBAHUN CKBaXUH dS(PQPEKTHBHASL
MOPHUCTOCTh BTOPOro ropuzoHra usmensercs ot 10,5 go 22,1 %, npu cpennem 3HadeHun 17,8 %.
Cpenusisi HedTeHACHILIECHHOCTh cocTaBisieT 51-68 %. Komnekropsl BTOPOro ropusoHTa B ILIEJIOM
XapaKTEePHU3YIOTCS KaK BOIOHACHIIICHHBIE.

Tabnuma. DKCTITyTAIMOHHBIE TTOKa3aTeln

NoNe  [Tamsr [Mponomku- |[Hakoruienuslii  otOopPoct CpeaHeronoBeie  MOKa3aTeH|
H/H TCIIBHOCTH 3a OTall, ThIC. TH O6BOIl- 3a OTallbl, ThIC. TH

DTAlNoB, B JIET HePTH  PKUAKOCTH |HEHHOCTH HedTH prunkoctr (OOBOIHEH

3a 3Tarn, % -HOCTH

1 I 13 2974 395,1 35,6 22,8 30,4 2,69
2 11 12 285,6 627,2 35,0 23,8 52,2 2,91
3 111 27 136,2 597,6 11,9 5,03 22,1 0,44
Mtoro 52 719,2 1619,9 85,2 13,8 31,3 1,63

AHanmu3 TaONHIbl TOKA3bIBAET, YTO BTOPOH TOPU3OHT HAa MPOTSHKEHUH 52 JeT pa3paboTku
XapaKTEepPU3yeTCsl 3HAUYUTEIbHBIM OOBEMOM H3BIEKAEMOH >KMIKOCTH TPH CPaBHHUTEIBHO HH3KHX
CPEIOHErooBbIX 00bEMax H00buM HedpTH. [laHHOE O0OCTOATENBCTBO CBHIETEIHCTBYET O BBICOKOM
BOJI04/ICOPOIIMOHHON CITOCOOHOCTH TIIMHUCTBIX MOPOJ, MPUBOISIICH K WX HAOYXaHHIO M CHIKCHHUIO
MIPOHUIIAEMOCTH BCJIEICTBHE YMEHBIIIEHHS MEX3EpHOBOTO MyCTOTHOTO MPOCTPAHCTBAa. B pesynbrare
3TOrO Mpolecca YXYAIIAITCS (QUIBTPALMOHHBIE CBOMCTBA IIACTAa M CYILECTBEHHO 3aTPyAHSETCS
JBIDKEHUE (IIIOMIO0B B IIPOLIECCE Pa3pabOTKU BTOPOTO TOPU30HTA.
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OcobeHHOCTH 00BOJHEHUS MPOAYKIMH CKBAKUH C BBICOKOBSI3KOH HE(QTHIO
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AHHOTALUA

B craTtbe paccMoTpeHBl yciioBHUS OOBOIHEHHS CKBAXKHMH IIPU SKCIUTyaTalluH MECTOPOXKIEHHUH C
BBICOKOBsI3KOH HEePThI0. Oco00e BHUMAaHHE YNEJICHO CIEMU(PUISCKUM YCIOBHUSIM, OOYCIOBICHHBIM
aHOMAaJIbHOCTBIO NOOBIBacMOM HeTH. Pe3ynbTaThl MpPOMBICIOBBIX HCCIENOBAHUI COMOCTABJICHBI C
TEOPETUYECKUMU JaHHbIMHU. [IoKka3aHO BIUSHME INIOTHOCTH CETKU CKBAXXMH U MOILTHOCTH BOJOHOCHBIX
IpociioeB Ha mpouecc oOBoxHeHHA. OTMEYEHO, YTO IUIOTHAs CETKAa CKB&KUH 3aMeIIsieT
NpeXIeBpeMEHHOE OOBOJHEHHE, TOTAAa Kak 3aTArHBaHUE pa30ypHBaHHUs OTPHULATEIBLHO BIUSET Ha
JPEHUPOBAaHUE 3aJieKEH W CIIOCOOCTBYET WX OBICTPOMY 3aTOIUICHHIO BOAOH. YCTaHOBJIEHO, HTO
pa3paboTKa MECTOPOXKACHNH BEICOKOBSI3KAX HEPTEH XapaKTepu3yeTcs ITUTEeIbHON SKCILTyaTaue mpu
ob6BogaenHocTH 80—90 % 1 Gonee.

KJIIOUEBBIE CJIOBA
CkBaknHa, HE(TECHACBHIIICHHAS TOJINWHA, BOJOHACHIIICHHAS TONIIMHA, OOBOTHEHHE,
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Features of produced water content in wells with high-viscosity oil
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ABSTRACT

The article examines the water content conditions in wells during the development of high-
viscosity oil fields. Particular attention is paid to the specific conditions determined by the anomalous
properties of the extracted oil. Field study results are compared with theoretical data. The influence of
well spacing and the thickness of aquifer layers on the water content process is demonstrated. It is noted
that a dense well grid delays premature water breakthrough, whereas postponing well drilling negatively
affects reservoir drainage and promotes rapid water flooding. It is established that the development of
high-viscosity oil fields is characterized by prolonged operation with water cut levels of 80-90% or
higher.

KEYWORDS
Well, oil-bearing thickness, water-bearing thickness, water cut, high-viscosity oil, viscosity
ratio.

[Ipu pazpaboTke HEDTIHBIX MECTOPOXKICHUH B YCIOBHUSX BOJOHAIIOPHOTO PEXKUMa OOBOTHEHUE
9KCIUTyaTallHOHHBIX CKBAXKHH SBJISETCS HEM30EKHBIM TporieccoM. JIisi 3aiekeid C BBICOKOBS3KOU
HeTbIO OE3BOAHBIN MEPHOA SKCIUTyaTallMd HETPONODKUTENICH, a B IEPHOI BOAHOM SKCIUTyaTalluu
BMeCT€ C HE(PTHIO HU3BIEKAIOTCS 3HAYUTEIbHbIE O0BEMBI BOAbl. C MOMEHTa IOSIBICHHS BOJBI
YCIIOKHSIETCS SKCIUTyaTanys CKBaXXHH: MpeKpamniaerca GOHTaHUPOBAaHUE, CHUKAETCS IPOLyKTHBHOCTH,
YCUJIMBAIOTCSI KOPpOo3usi 000pyaoBaHusl, oTaoKeHHs napaduHa u coneil. [1] B c¢Bsa3u ¢ aTuMm nzydenue
XapakTepa OOBOJHEHUWS CKBAXHH WM 3aJIEKEH NMPU HAIWYMM aHOMAaJbHBIX He(pTel HMMeeT BaKHOE
nmpakThdeckoe 3HaueHHe. (OCHOBHBIMH HCTOYHHKAMH OOBOIHEHHS SIBISIOTCS KOHTYPHBIE H
MOJIONIIBEHHBIE BOJIBI, BOJIBI TIPOMEKYTOYHBIX TPOTIACTKOB, 3aKa4nBaeMasi BOJa, a TaKKe IMEePETOKU U3
CMEXHBIX TOPH30HTOB 4Yepe3 JMTOJOIMYECKHE OKHA, TEKTOHWYECKHE HapylIeHHs U Je(eKThI
HeMeHTaxa. HTEHCHMBHOCTh OOBOJIHEHHS ONpEAEsIeTcs KOJUICKTOPCKUMH CBOHCTBaMHU TOPOJ,
(U3NKO-XMMUYECKHMH CBOMCTBAMH HE(DTH U BOJIBI, & TAK)KE MPUHSITOW CUCTEMOH pa3pabOoTKH.
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3aJiexu ¢ BRICOKOBS3KOM HE()THIO OOBOHSIOTCS OBICTpEE, YEM 3aJICKU C MAJIOBSA3KOH He(PThIO,
1 pa3pabaThIBaIOTCS TPH BBHICOKOW OOBOTHEHHOCTH MPOAyKIWH. CyIecTBEHHOE BIMSHHAE HA TPOIIECC
OKa3bIBaCT COOTHOINCHHUE BS3KOCTCH HE(PTH W BOABI (Mi/[lv), @ TAKKe TMapaMeTphl CETKH CKBa)KUH.
Teopernueckue uccnenoBanus M.JI. Cyprydesa u maboparopssie padbotsl A.l. KoBajesa nokasainu, 4to
TIPH PEAKOI CETKe CKBAKHH T0OBIBaeTCA 00IbIIIe BOABI M MeHbIIe HeTr. [I[poMBICIOBEIE UCCTIETOBAHIS
O.M. Xanumona u A.l. Pe3Banosa Ha [lIxkanmoBckoM u TyliMaznHCKOM MECTOPOXKISHHSIX TTOATBEPAHIIH,
YTO YBEIUYCHUE TUIOTHOCTH CETKU CKBAXKUH CHIDKACT OOBOJHEHHOCTH JOOBIBacMON He(hTH, OCOOCHHO
MIPH BBICOKOM BA3KOCTH. [110THAS ceTka 3aMeIIseT MpexaeBpeMEHHOE O0OBOJHCHHE U YITyUIlIaeT 0TOOP
He()TH, TOTJA KaK 3aTATUBaHWE Pa30ypUBaHUS YXyINIaeT APEHUPOBAHHE 3alie)keld M YCKOpSIeT WX
3aToIUieHNe BOMOW. B psime cirydaeB cBOeBpeMEHHOE YIIOTHEHHWE CETKH TO3BOJISIET BIHMATH Kak Ha
He()TeoTAaYy, TaK YU Ha OOBOJAHCHHOCTh NPOMYKIMH. YCTAaHOBJICHO, 4YTO TPU YMCHBIICHUH
He()TEHACHIIIIEHHOW MOITHOCTH OOBOIHEHHOCTh CKBRXMH BO3pPACTAa€T, a BIHAAHHE MOIIHOCTH

BOOIOHOCHOT'O ITPOCJIOA 0COOEHHO 3HAYUTEIIHLHO IIPpU BBICOKHUX BA3KOCTIAX HC(i)TI/I. HauanbHas
O6BOI[HCHHOCTI) CKBa>XHH MOCJIC BBOJa €€ B OKCILTyaTalllutO OIpeaejiCHa 1o (bOpMyJIe:
— hs Uy 1
a= h_ L hg By (1)
u Ms 1+——
hy Up

rae -hyh; cooTBeTCTBeHHO He(hTEHACHIIIEHHAS M BOIOHACHIIIIEHHAS! MOITHOCTH;
Wy - Uy COOTBETCTBEHHO BSI3KOCTh HE()TU U BOJIBI;

Tak, npu h, = 6 M, hy = 4 M 1 p/py = 100 oOBomHEHHOCTL nocTUTraeT 98 %, HECMOTpS Ha
HAJINYHAE HEPTSIHOTO MPOCIOS 3HAYUTEIHLHONH MOIIHOCTH. DTO MOXET MPUBOAWUTH K OIMUOOYHBIM

BBIBOJIaM O HEMPOIYKTUBHOCTH CKBKWHBI WM TOJTHON BhIpaboTKe 3ajeku. B Tabnuie 1 mpuBeneHsl
h
pacyeTsl 0OBOAHEHHOCTH CKBKHUHBI JIJISl PA3JINYHBIX [y = % I/Ih—B.
B H
Tabmuma. BenwunHa 00BOJHEHHOCTH HE(TH B 3aBHCHMOCTH OT COOTHOIIEHHUS HedTe- W

BOAOHACBINICHHBIX TOJIIIHWH, U IUIOTHOCTEH HC(l)TI/I 1 BOJBbI

Hu |1 10 50 100 200
Hg
hs
hy
1,0 50,0 90,8 98,1 99,0 99,0
0,5 35,4 83,4 96,1 95,0 99,0
0,1 9,0 50,0 83,3 90,9 95,2

W3 maHHBIX TaONMHIIBI MOKHO C/IETIATh CICAYIOIINE BBIBOBL:
1) nmpu po > 10 wm3MeHeHWe oOTHOWmEHHsT MomHOCTeH hy/hy W BA3KOCTEH Lo Mano BIMSET Ha
OOBOTHEHHOCTh CKBa)KMH; 2) IKCIUTyaTallisi CKBXKHUH C BSI3KUMU HE(TEMH COIPOBOXKIAETCS BHICOKOM
o0BogHeHHOCTHI0. Hammpumep, ipu po = 50 1 he/hy = 0,1 o6BonHeHHOCTS cocTasmsier 83,3-98,1%, a npu
to =100 1 200 — 90,9 u 95,2%.

IIpaktrka CypXaHZappbHHCKOTO palioHa TIOATBEPXKAAE€T TEOPHUIO: IOCIE  3aTOILICHHS
BBICOKOIIPOHHUIIAEMBIX MPOCIOEB OOJBIIMHCTBO CKBaXUH padoTaroT npu o0BomHeHHOCTH 80-90% U
BbIIIE, KOTOPasi OCTAETCS MOCTOSIHHOM JJIUTEIIBHOE BPEMSI
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AHHOTAIIA

Meton Smart Water ocHOBaH Ha yIIpaBI€HUY HOHHBIM COCTaBOM 3aKa4WBaE€MOU BOJBI C IIENTBIO
W3MEHEHHUS] CMayMBAaeMOCTH KOJUIGKTOPa W TIOBBIMIEHUS 3((EKTUBHOCTH BBITECHEHUS He(TH.
OntrMmu3anys KOHIEHTPALUI aKTUBHBIX HOHOB CHIDKAET yAep)KaHHe He(TH B TOPOBOM IPOCTPAHCTBE
U CIIOCOOCTBYET BOBJICUCHHIO OCTAaTOYHBIX 3aI1aCOB B pa3paboTKy. MeTon 0TiHYaeTcsi TEXHOJIOTHIeCKON
MIPOCTOTON, HU3KUMU 3aTpaTaMyd M BO3MOXKHOCTBIO NMPHUMEHEHHsS B paMKaX CYIIECTBYIOIUX CHUCTEM
MOJIIep>KaHNUs TUTAaCTOBOTO JABJIEHUS.

KJIFOYEBBIE CJIOBA
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Smart Water Technology as one of the promising methods for enhanced oil recovery in carbonate
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ABSTRACT

The Smart Water method is based on controlling the ionic composition of injected water in order
to alter reservoir wettability and enhance oil displacement efficiency. Optimization of active ion
concentrations reduces oil retention in the pore space and promotes the mobilization of residual reserves.
The method is characterized by technological simplicity, low cost, and the possibility of implementation
within existing reservoir pressure maintenance systems.

KEYWORDS
Contact angle, reservoir wettability, carbonate rocks, oil flow rate.

CoBpeMeHHBIE METOZBI Pa3pabOTKH HEPTSIHBIX MECTOPOXKICHUN 00eCHeYrBalOT M3BICUCHHE
b 25-40 % oT nepBOHAYAIBHBIX reoJIoTHueckux 3anacoB Hedru [1]. Haxe npu OnaronpusTHBIX
re0JIOTO-TEXHOJIOTMYECKUX YCIOBHAX 3HAUUTENIbHAS YacTh YITIEBOIOPOAOB OCTAETCs B IUIACTE B BHUIIE
TpyAHOM3BIIEKaeMbIX 3amacoB. Ha ¢oHe pocta wmupoBoro crmpoca Ha HEPTh W HCTOIICHHUS
JIETKO/IOCTYITHBIX PECYpPCOB 3TO TMOTYEPKUBAET OrPAaHHMYCHHOCTh TPAJAWIIMOHHBIX TOIXOAOB U
HEOOXOMMMOCTh BHeApeHUs Oonee 3(QeKkTHBHBIX TexHonoruid paspabotku [1]. B cBs3u ¢ 3THM
aKTyaJIbHOW 3aJlaueil SBIsieTCsS MPUMEHEHHE METOJIOB yBENHUeHHsS He(TeoTnauu, HalpaBlIeHHBIX Ha
BOBJICUCHHE OCTAaTOYHBIX 3aITaCOB U MOBBIIIEHUE KOHEYHOTO KO3 duIrienTa u3piedeHus: Hetu.

B kasectBe omHOro u3 3¢QeKTUBHBIX pPEHICHHI NpoOIeMBbl MOBHILICHUS HEe(TEOTIAYH B
COBPEMEHHBIX HCCIEAOBAHUAX PACCMATPUBAETCS TEXHOJIOT Ul MOHHO-MOIU(PULIINPOBAHHON BOIBI (Smart
Water), ocHOBaHHas Ha IIeJIEHANPABICHHOM H3MEHEHHH HMOHHOTO COCTaBa 3aKadyMBaeMOM BOJBI.
Mexann3m e€ IeHCTBUSI CBsI3aH C W3MEHEHHMEM CMadlBaeMOCTH KapOOHATHBIX KOJUIEKTOPOB, YTO
CHOCOOCTBYET CHIDKEHHMIO OCTaTOYHON HE(TEHACHILIEHHOCTH M TOBBIIICHUIO 3((EeKTUBHOCTH
BBITECHEHUS HE(PTH.

JlaboparopHble UCCIeIOBaHUsI, BHIOJHEHHBIE Ha KEPHOBBIX 00pa3slax KapOOHATHBIX MOPOJ
MmecTtopoxaeHnii PecnyOonuku TarapcTtaH, mokasaid, 4TO BbLAECp)KMBaHUE OOpasnoB B Smart Water
MIPUBOIUT K CHIKEHHIO KPaeBOT0 yIvla CMaYMBaHUA. YCTaHOBIIEHO, YTO Mociie 1 i 4 CyTOK KOHTaKTa C
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MOHHO-MOIU(UITUPOBAHHOH BOJOH TOBEPXHOCTHh TIOPONBI IEPEXOAUT B Ooyiee TUAPODUIBHOE
COCTOSIHHIE, TIPY ATOM YBEIIMYCHHE BPEMEHH BO3IEHCTBHS YCUIINBAET NaHHBIN 3P dexT (pucyHoK ). [2].

28 o6pasey (1 aeHo) 29 obpasey (4 aHa)

Pucynok. Ilpumep n3menenns KYC na oOpasnax, Beiaepxanabix B Smart water (1 nens, 4 qHs).

AHaNoOru4Hble pe3y/bTaThl MOJYYEeHBI B 3apyOeKHBIX MCCIEAOBAHUAX, TJIE€ MOKa3aHO, YTO
IPUMEHEHHUE MAaJIOCOJBbHONM M HOHHO-MOOU(HUUMPOBAHHOM BOIBI NPHUBOAUT K H3MEHEHUIO
CMa4YKMBaeMOCTH KapOOHATHBIX KOJUIEKTOPOB 3a CYET HOHHOTO B3aMMOJEHMCTBHUS C MHHEPaIbHOMN
MaTpHIed MOPOJbl, YTO COMPOBOXKAAETCS pocToM Koddduimenta BeITeCHEHUS HEQTH W KOHEUHOH
HedTeoTnauy; MpyU 3TOM HOHBI MarHus OKa3bIBAalOT 0o0jee BBIPAKCHHOE BIMSHUE IO CPaBHEHUIO C
MOHAMHM KaJIbLIUs, a 3aKayka pa30aBICHHON «yMHOI» BOIBI 00€CIICUMBAET JOMOJHUTENIBHBINA IPUPOCT
He(reoTnaun Ha 4—12% B 0OBOIHEHHBIX KapOOHATHBIX TUTacTax [3].

B 1menom, aHanmM3 wucciaenoBaHUN IIOKa3bIBaeT, 4TO TEXHONMOTHS Smart Water sBnsercs
3P PEKTUBHBIM METOJIOM YBEIMICHHUS HEPTEOTIAuH, 00ECTICUUBAIOIINM BOBJICUEHIE OCTATOYHON HEPTH
B TEPPUTEHHBIX M KapOOHATHBIX KOJJIEKTOpaX 3a CUET ONTUMH3AINUU HOHHOTO COCTaBa 3aKauyrMBaeMOn
BOJIbI. BO3MOXKHOCTB aianTaluy MeToa K pa3inyHbIM TUTIAM 3aJIeKeH JieTlaeT ero NepCeKTUBHBIM IS
NPUMEHEHHUS] Ha 3peNbIX U TPYJHOU3BIEKAEMBIX MECTOPOKICHUSAX, B TOM YHCJIE B YCIOBHAX
HedTerazoBoro cekropa PecryOnuku Y3oekucraH.
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O6ocHOBaHNE TEXHOJOTHYECKOTO PEXKMMA IKCILTyaTalluid OOBOJHEHHBIX CKBaXHH T'a30KOHIEHCATHOTO
MecTopoxaeHus: Pecriyonmuku Y3oekucran
BbexbocriHOBa banayca Ka3pioek Kbi3b1
CrygeHt
Oumuman PI'Y vedtn n raza (HUY) umenn .M. I'ybxuna B ropone Tamkente
Hayunsriit pykoBoauTens: npenonaBatens EBcradees EBrennii AnekcanapoBud
Ounuan PI'Y vedtn u raza (HUY) umenn M.M. ['yOkuna B ropoze TamkenTe

AHHOTAIIUA

B pabote mpeacraBieHbl pe3ylnbTaThl pacyeTa KPUTEPHEB TEXHOJIOTHYECKOTO PEXUMA
JKCIUTyaTallid Ta30BBIX CKBAXUH B YCJIOBUSAX OOBOJHCHHS W TMPHUCYTCTBHsS B JTOOBIBAEMOM Tra3e
KOPPO3MOHHO-aKTUBHBIX KOMIIOHEHTOB. PacueThl BBITIOIIHEHBI C HCIOIB30BAHUEM Pa3IMIHBIX METOJHK
omnpeJeNieHus] KPUTUYECCKOH CKOPOCTH BBIHOCA JKHIKOCTH C 3200 CKBaXWHBI. Ha WX OCHOBe
OTpE/CNCHBl JIUAaNa30Hbl MHUHUMAJIBHBIX W MAaKCUMAJbHBIX JCOUTOB JOOBIBAIONINX CKBaXHH
ra30KOHACHCATHOTO MecTopoxieHus PecnyOnuku VY30ekucran, oOecrneumBaromye Oe3aBapuiHYIO
skcmyaranuio. CHopMyTUpOBaHBI PEKOMEHIAIMK IO YTOYHECHUIO KPUTEPHUS TEXHOJIOTHYECKOTO
pekuMa C y4eToM (aKTUYSCKUX YCIOBHN PabOThl CKBaYKUH.

KJIFOYEBBIE CJIOBA
CkBaxkrHa, IEOUT, TEXHOJIOTHUECKHI PEKUM, OOBOIHEHHOCTh, Oe3aBapuitHas SKCILTyaTaIusl.

Justification of the operating regime for watered-out wells of a gas-condensate field in the Republic of
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ABSTRACT

The paper presents the results of calculating the criteria for the operating regime of gas wells
under conditions of watering and the presence of corrosion-active components in the produced gas. The
calculations were performed using various methods for determining the critical velocity required to lift
liquid from the well bottom. Based on these calculations, ranges of minimum and maximum production
rates for producing wells of a gas-condensate field in the Republic of Uzbekistan were determined to
ensure safe and reliable operation. Recommendations are provided for refining the operating regime
criteria with consideration of actual well operating conditions.

KEYWORDS
Well, production rate, operating regime, water cut, safe operation.

B nporiecce skcruTyaTany ra30BbIX CKBaKHH OJHON 13 HanOoIIee pacipoCTpaHEHHBIX MPOOIIeM
ABJIsIETCS 0OBOHEHNE MPOLYKIINH, CBA3aHHOE ¢ (POPMUPOBAHUEM BOISHOTO KOHYCA U MOCTYIICHHUEM
TUTACTOBOM BOJBI B Mpu3abo0itHyto 30HY. [l oOecniedeHus] yCTOWYMBOTO BBIHOCA JKHIKOCTH C 32004
MPUMEHSETCS CKOPOCTHOM PEXHMM OJKCIUTyaTallid, TMPH KOTOPOM CKOPOCTh  BOCXOSAIIETO
ra3okKUIKOCTHOTO TOTOKA JAOJDKHA ObITh HE HHXKE KPUTHUECKOH CKOPOCTH BBIHOCA XKHIKOCTH. JleOur,
COOTBETCTBYIOILUI 3TOMY YCJOBHIO, IPUHUMAETCS KaKk MUHUMAaJIbHO HeoOXoanMmblid. OJHOBPEMEHHO
NpY HAJMYMU B JIOOBIBAEMOM ra3e KOPPO3MOHHO-aKTHBHBIX KOMIOHEHTOB (Hanpumep, CO> u H,S)
BO3HHMKAET HEOOXOIUMOCTb OTPAHMYEHHUs] CKOPOCTH MOTOKA, IMOCKOJIBKY €€ IPEBBIILICHHE MOXKET
YCHUJIMBATh KOPPO3HOHHOE BO3EHCTBUE U SPO3UOHHBII U3HOC MEMEHTOB CKBXKHHHOTO 00OPYAOBaHHSI.
J1eOuT, COOTBETCTBYIOIIMI IMpEJeNbHO JOMYCTUMONW CKOPOCTH, pacCMaTPUBAETCS KaK MaKCHMajbHO
JoryctuMblil. Takum oOpazom, O6e3aBapuitHasi SKCIUTyaTanys Ta30BbIX CKBAXHH 00€CIeunBaeTcs Mpu
COOJIIONEHUH YCJIOBUS, 4YTO (akTHYECKHH JCOMUT HAXOAWTCS B [WAla30HE MEXIYy MUHHMAJIBHO
HEOOXOAMMBIM B MAaKCUMAJILHO JOITYCTUMBIM 3HaYeHUAMH [1].
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B nmanHOW paboTe B COOTBETCTBHHM C MaTeMaTHUECKOW MOJICNBIO, TPEINIOKEHHON B [2] s
000CHOBaHUSI PAIlMOHATIBHON MIENMPECCHH Ha IUTACT OOBOMHEHHBIX Ta30BBIX CKBAaXHH, C ITOMOIIBIO
pa3IMYHBIX METOAMK M (opMya OBITH pACCUYUTAHBI COOTBETCTBYIOIIWE 3HAYCHUS CKOPOCTH
BOCXOJSIIIETO TOTOKa Ha 3a00€ W yCThe TpyNnbl OOBOJHEHHBIX JOOBIBAIOIINX CKBaXHH
ra30KOH/ICHCATHOTO MecTopoxaeHns PecmyOnukm VY30ekuctan. Ilo pesymbraramM pacdeToB W HX
COTIOCTABJICHHUS C (DAKTHIECKUMU ITapaMeTpaMu SKCILTyaTaIlii BCe CKBAKIHBI OBLITH pa3ielieHbl Ha JBE
rpynnel: pabotaromue B Oe3aBapHitHOM M aBapuiHOM pexuMmax. [isi CKBakwH, padoTamomux B
aBapUITHOM PEXKHUME, YUCIECHHO 000CHOBaHA HEOOXOIMMOCTh H3MEHEHUS KPUTEPUEB TEXHOJIIOTHYECKOTO
peXHUMa MX AKCILTyaTallHH.

Ha ocHOBaHMM TIPOBEIEHHBIX PAaCUETOB BBISBICHBI JOOBIBAIOIINE CKBAXIHBI, HAXOIIINECT B
30HE PUCKA aBapuil BCICACTBUE OOBOAHEHUS. J{JIs1 TAKMX CKBa)KMH BBITIOJIHEHO 000CHOBAHHUE KPUTEPUS
TEXHOJIOTUYECKOTO PEeKMMa WX JallbHeHIIel dKcIuryaraun B Oe3aBapuitHoM pexxume. [lomydennble
PE3YNBTATHI SBISTFOTCS BAYKHOM OCHOBOH IS ITOCIIEAYIOIIETO IPOTHO3MPOBAHUS OCHOBHBIX ITOKa3aTeleit
pa3paboTKH JAHHOTO MECTOPOXKIECHUS C YYETOM BHIOPAHHOTO KPUTEPHUS TEXHOJIOTMYECKOTO PEKHMMA
SKCILTyaTalluyd CKBaKHH.
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AHHOTALIUA

B pabote paccmarpuBaercs crmoco0 yTHIN3alMK Tra3000pa3HBIX TEXHOJIOTHYECKHX COPOCOB,
MOCTYHAaOIMKX B (hakeNbHBIH KOJUIEKTOp HedTenepepadaTbBalOMNX M Ta3omepepadaThIBaroONInX
npennpusatuii. [lpemiokeHa cxemMa PMKEeKTOpHOro oTOOpa raza u3 (PakembHOrO KOJUIEKTOpa C
UCIIOJIb30BAHUEM aKTHBHOTO MTOTOKA M3 CYIIECTBYIOIINX TOILTMBHBIX JTMHUH Nieuel u KoTiIoB. [TokasaHo,
YTO MPUMEHEHHE PKEKTOPHOTO y3Jia MO3BOJISIET BOBJICYH 3HAYMTEIBHYIO YacTh COPOCHBIX T'a30B BO
BHYTPEHHUI TOTUTMBHBIN OalaHC MPeANPUATHS 0€3 MPUMEHEHUS! KOMIIPECCOPHOTO 000pya0BaHus 1 03
HapyIICHUs TPSOOBaHUHN MPOMBINIICHHON 0€30MTaCHOCTH.
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ABSTRACT

The paper considers a method of utilization of process gas releases entering the flare header of
oil refining and gas processing facilities. An ejector-based scheme for gas withdrawal from the flare
header is proposed, using an active flow from existing fuel gas lines of furnaces and boilers. It is shown
that the application of an ejector unit enables the involvement of a significant portion of released gases
into the internal fuel balance of the facility without the use of compressor equipment and without
compromising industrial safety requirements.

KEYWORDS
Flare header, technological releases, ejector, gas utilization, furnace fuel system

dakenbHBIE CHCTEMBI MTPEAHA3HAYCHBI I OTBOAA ra30B IPU HAPYIICHUAX TEXHOIOTUYECKHX
PEeKUMOB Ha HedTenepepadaTsIBalOIIUX M ra3onepepadarhlBalOIMX NpeanpusaTHiIx. B dakenpHbIi
KOJUIEKTOP MOCTYIMAIOT cOPOCHl OT MPEAOXPaHUTENBHBIX KJIallaHOB, PErYIsTOPOB JABICHUS U MyCKO-
OCTAaHOBOYHBIX onepaum‘/'l, IIpY 5TOM 3HA4YUTECJIbHAA 4aCTh I'a3da HE ABJIACTCA aBapHﬁHOﬁ 1 HAIpaBJIACTCA
Ha (pakenbHOE CKUTaHUE, YTO NIPUBOAMT K IMOTEPSIM TOILUIMBA U POCTY SKOJIOTHYECKON Harpy3kH [1].

[pennaraemas »kekTopHas cxema yrwimsanun ¢akenapHoro raza FGRU (Flare Gas Recovery
Unit) KCMOJIb3yeT SHEPrHUi0 aKTUBHOIO IMOTOKA TOIUIMBHOTO ra3a Ieded W KOTJIOB JJIsi BOBJICUCHUS
TEXHOJOTMYECKHX Ta30BbIX cOpPOCOB 0€3 NMpPUMEHEHHUs] KOMIPECCOPHOro 0oO0OpymoBaHMs. 3a CUE€T
YBEITMUEHHOTO TMaMeTpa KOJUIEKTOpa U (hakeIbHOTo cenaparopa MOTOK CTaOMIIM3UpPYETCs, TOCIe 4ero
ra3 BOBJIEKAETCsl MKEKTOPOM B TOTUIMBHBINA KOHTYp Ieueii; padoTa CHCTEMBI OIPEAeIsieTCs] IepenaioMm
JaBlieHU W He TpeOyeT BHEIIHero ynpasieHus [2]. Mcrmonbp3oBaHHE MOMYyYEHHOTO TeIUIa M IHapa B
OCHOBHBIX TEXHOJIOTHYECKUX MPOLECCaX MOBBIACT SHEPTETHUECKYIO 3P PEeKTUBHOCTD MPEeaNPHUITUS U
CHIDKAET pacxo]] TOBapHOTo ToruinBa. CxeMa pelieHns MpuBeJeHa Ha pUCyHKe 1.

36



A
[

Pucynok. Cxema 00BSI3KH 000PYAOBaHHUS:
1 - TexHONOTHYECKHE COPOCHI, 2 - IPEeIOXPaHUTEIEHO-COPOCHBIE KiamaH, 3 - (pakenpHBIN cenaparop,
4 - pakenbHas cucTema, 5- 00paTHBIN KiamaH, 6- peryJasSTOpHBIN KianaH, 7- Ta30BbIld 35KEKTOP,
8 - ToruTMBHAS JIMHUS, 9 - TICUX U MAPOBBIe KOTIBI, 10 - hakebHbINH KOJUIEKTOP

DKEeKTOpHAS CUCTEMa 00ECIIeYNBACT YCTONYMBEIN ITO/ICOC Ta30B U3 (PaKeTHhHOTO KOJJIEKTOPA 32
CuéT CO3JaHUA pa3peCKCHUA B KaMEpPE CMCIICHM, ITPU 3TOM NHTCHCUBHOCTB BOBJICUHCHUS OIIPCACIIACTCA
MeperajoM JaBleHHH W TPOIMYCKHON CIOCOOHOCTRIO %KeKTopa W He BimuseT Ha pabory IICK
(mpenoxpaHUTEIBHBIX COPOCHBIX KiamaHoB). IIpW MMITYJIBCHBIX M aBapHHBIX cOpocax yBEIHUYEHHE
0o0béMa rasa B KOJUIEKTOPE CHIDKAeT CKOPOCTb IOTOKAa M BBIPAaBHMBAET JABJIECHHE, YTO IO3BOJISET
PKEKTOPY KOMIICHCHPOBATh MYJIbCAIIMM M COXPaHATh 3(PeKTHBHOCTH TOxcoca MpH MPHOPUTETHOM
0TBOZIC M30BITOYHOrO Ta3a Ha (aken. Poct pacxona TOIVIMBHOTO ra3a MOBBIIIAET CKOPOCTh aKTUBHOTO
IOTOKa M meperaj AaBJICHHA B 3KCKTOPEC, YBCIMYUBAsA KOS(I)(bI/I]_[I/ICHT BOBJIEUEHUS U 00ecrednBast
9KOHOMMIO TOBAPHOI'O TOIIJIMBA 0e3 YBCIMYCHUA THAPABINYCCKOTO COIIPOTHUBIICHUA CUCTEMBIL.

B ominuune ot knaccuueckux cxem FGRU, npeanonaramimux NpUMEHEHUE KOMIIPECCOPHOTO
00opyIoBaHUsl, MpeAaraeMas MKEKTOpHasi CXeMa MCIOJb3YET PHEPTUI0 CYIIECTBYIOIUX TOIUTMBHBIX
MIOTOKOB, YTO CHIDKAET KalMTAIbHbIC U SKCILUTyaTallMOHHBIE 3aTPaThl TP COXpaHeHNH d3PPEKTUBHOCTU
BOBJICUCHUA Q)aKenLme Ta30B.
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[IpuMeHeHne COBpEMEHHBIX TEXHOJIOIuH O0pBObI ¢ THAPaTO0Opa30BaHUEM Ha MECTOPOKICHHUAX
PecryOnukm Y30eknctan
MamacanueBa Ymuna l'agyp:xoHoBHA
CrygeHt
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AHHOTAIIA

B pabote paccMOTpeHbI COBpEMEHHBIE TEXHOJIOTMH IPEIOTBPALICHUs THAPATOOOpa30BaHus Ha
ra3oBbIX MECTOpOXIeHHAX PecnmyOnuku Y30ekucTaH, BIMSIOUIETO Ha HAACKHOCTh U 0E30MacHOCTh
cucTeM I00BIYM U TPAHCIIOPTA MPUPORHOTo rasza. Ha mpuMepe MecTopoxaeHni YCTIOPTCKOTO pETHOHA
IIPOaHaJIM3UPOBaHbl YCIOBHA 00pa30BaHUS TUAPATOB (HU3KHE TEMIIEPATyphl U BBICOKHME AABICHUS) U
00001IeHBl XMMHYECKUE, TEPMHUUCCKME M MEXaHWYECKHE METOAbl HHIHOMpPOBaHUS, BKIIOUAs HX
IIPUMEHEHUE B aBTOMAaTU3UPOBAHHBIX CHCTEMAax YIIPABICHUS TEXHOJOTHYECKMMH IPOLECCAMU.
OTnenpHOE BHUMAaHME YAEIEHO HCIOJIB30BAHUIO UCKYCCTBEHHOTO MHTEIIEKTA Iyl POTHO3HUPOBAHUSA
pHCKa THAPAaToOOpa3oBaHMs, aHAIM3a MapaMeTPOB Cpelbl M PaHHEro MpeAyNpekICHHs aBapUIHBIX
CUTYallUH.

KJIFOUEBBIE CJIOBA
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Application of modern technologies to combat hydrate formation in the fields of the Republic of
Uzbekistan
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ANNOTATION

The paper considers modern technologies for preventing hydrate formation at gas fields of the
Republic of Uzbekistan, which affects the reliability and safety of natural gas production and
transportation systems. Using the gas fields of the Ustyurt region as a case study, the conditions of
hydrate formation (low temperatures and high pressures) are analyzed, and chemical, thermal, and
mechanical inhibition methods are summarized, including their application within automated process
control systems. Particular attention is paid to the use of artificial intelligence for predicting hydrate
formation risk, analyzing environmental parameters, and providing early warning of emergency
situations.

KEYWORDS
Hydrate formation, artificial intelligence, digital technologies, forecasting, inhibitor.

I'uaparooOpazoBanue ocTaércs OMHOM W3 HamOoJiee OCTPHIX MPOOIEeM Ta30BOM OTpaciw,
0COOEHHO B yCJIOBHUSX HU3KUX TEMIIEPATyp U IepeMeHHoro kinmara. O0pazoBaHue ra30BbIX THAPATOB
B TPyOOIIPOBOJAX M TEXHOJIOIHYECKOM 000PYJ0BAHMU NPUBOJANT K CHMKEHHIO POU3BOJUTEIBHOCTH,
MOBBIIIICHUIO ABAPUWHOCTH, TOBPEXKICHUIO OOOPYAOBaHUS M BBIHYKIAEHHBIM mpoctosim [1]. s
VYerioprekoro perrona PecnyOnuku Y30ekucTaH, SBISIOLIETOCS NMEPCIEKTHBHOM He(dTerazoHOCHON
00JIaCTBIO CO 3HAYNTENBHBIMHU 3aI1acaMy yIIIEBOIOPOAOB, XapaKTEPEH PE3KO KOHTHHEHTAJIBHBIN KITMMaT
C HU3KHMH TeMIIepaTypaMu B 3UMHHI MEepHOJl. YKa3aHHbBIE YCIOBUS SBISIOTCS ONMPEACIISIOIIUME IS
(bopMHPOBaHHS THIPATOB B JOOBIBAIOIINX Ta30BbIX CKBAKWHAX W MPOMBICIOBBIX TpyOompoBonax. B
CBSI3U C 3TUM KOHTPOJIb U NPEAyNpeXIeHIE THAPATO00pa30BaHHs UMEIOT CTPATETHUECKOE 3HAYCHHE AJIST
oOecrieueHus1 CTaOMIIbHOM pabOThI OTPACIIH.
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Cy1miecTByIonye METOABI IPeAYNPEKACHUS THAPATO00Pa30BaHMs B ra30100bI4e MOXKHO KPATKO
pa3fenuTh Ha YeTHIPE TPYIIIHL:

1. Xumudeckne — BBeJIeHIE HHTHONTOPOB: TEPMOAMHAMUIECKUX (METAHOI, TUITHIICHTITUKOIIb)
Y KHHETHUYECKHX, 3aMEUISIOUX POCT KPUCTAIIIOB.

2. TepMugeckue — monaepKaHue TEMIIEPATYPHI BBIIIIE YCIOBUI THAPaTO00pa30BaHMUS: TOIOTPEB
rasa, TeIION30JIAIIHS, SIEKTPOOOOTPEB TPYyOOIIPOBOIOB.

3. MexaHUKO-TEXHOJIOTHYECKUE — YIPaBIEHUE PEKUMOM U MOATOTOBKOM Taza: peryirupoBaHue
pacxofa v IaBJeHUs, ynajieHue BOJbl/KOHACH CaTa, S GEeKTUBHAS Ceraparisl.

4. ABroMarm3anusg W MOHHUTOPHHT — KOHTPONb mapameTrpoB (P-T-BnakHOCTB) mardymkamu u
nepenaya JaHHBIX B TUCTIETYEPCKYIO ISl OMEPaTUBHOTO MpeAyIpeKaeHus [2].

Jns peanu3anuy yKa3aHHBIX METOIOB M OOOCHOBaHHOTO OTOOpa CKBaKMH-KaHIUAATOB LIS
MPOBEICHNSI COOTBETCTBYIOIIUX TEXHOJIOTHUECKHX MEPOIPHATHN aKTyalbHOW 3afadeil SBIsIeTcs
pa3paboTKa ¥ BHEAPEHUE CUCTEMBI HHTEIIEKTYaIbHOTO MOHUTOPHHTA, HHTETPUPOBAHHOM C TaTINKaMU
KOHTpOJISl JaBIIeHUsI U Temreparypsl. [IpumeneHne anroputMoB McKyccTBeHHOTO MHTemekTa (M)
o0ecrieunBaeT OMEpaTuBHYI0 00pabOTKy mapamMeTpoB peKWMa, MPOTHO3MPOBAHHE  pPHUCKA
TUAPATOOOpa3oBaHUsl W CBOEBPEMEHHOE MPHHATHE TMpeaynpexnpatonmx Mep. B PecmyOmuke
Y30ekucTaH BHEAPSAETCS CUCTEMa KOHTPOJIsl © MOHUTOPHUHTA paboThI JOOBIBAOIINX CKBAXKHH «E-KONy.
B pamkax HacrosIei paboThl mpeiaracTes pa3padoTka HeHPOCeTeBOM MoJIen, CHOPMUPOBAHHOM C
yaéToM (PyHIAMEHTAJIHHBIX TOJOKEHUH TEPMOIWHAMHUKK OOpa30BaHHUS Ta30BBIX THIPATOB U
COBPEMEHHBIX METOlOB OOphOBl ¢ HUMH. lIpemycmorpeHa wmHTerpamus pa3pabOTaHHOTO MOAYJS B
cucremy «E-KON» ¢ menpro moBblmeHUsT dQQEKTUBHOCTH MPEAYNPEKISHUS THAPATOOOpa30BaHMUS,;
BHITIOJTHEHA TEXHUKO-DKOHOMHYECKasl OIEHKa IIeIeCOO0Pa3sHOCTH BHENPEHHUS B  YCIOBHUSAX
MECTOPOXKACHUNA YCTIOPTCKOIO PETUOHA.
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[epuozp! u cTaguu pa3paboTKH HEPTIHBIX MECTOPOKACHUM
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AHHOTALIUA

B nmanHO# paboTe paccMarpuBarOTCS TEPHONBI M CTaAWH pa3pabOTKHM 3ayexkell HedTH Ha
IpuUMepe MeCcTOpoXkIeHus JIamMukop, koTopoe paspadareiaetcs ¢ 1947 roma. Ocoboe BHUMaHUE OBIIO
yAETICHO YeTHIPEM OCHOBHBIM TEpHOJaM pPa3pabOTKU: OCBOCHHUIO MECTOPOXKACHUS, dTaIy
MaKCHMaJBHOW JOOBIYM HE(TH, TEPUONY CHWIKEHHs TMPOW3BOACTBA U 3aKIFOYMTENLHOW CTaJuu
paspabotku. B pabote mompoOHO MpoaHAIM3UPOBAHO M3MEHEHHE KOA(PDHUITHEHTA H3BICUCHUS HEDTH,
JISIPEeCCUU, YPOBHS OOBOMHEHHOCTH, IWHAMHUKE JOOBIYM KHUJAKOCTH. Ha OCHOBe mNpUBENEHHBIX
CTaTHCTUYCCKUX JAHHBIX MMOKA3aHO, KAK MCHSIOTCS MapaMeTphl pa3pabOTKU OT HAYaJbHBIX 3TAIlOB C
BBICOKUMH TEMITaMH JOOBIUU 1O TO3[HUX CTaUil, XapaKTepU3YIONIMXCS POCTOM OOBOMHEHHOCTH M
CHIDKEHHEM 3 GEKTHBHOCTU T0OBIYU HEPTH.

KJIFOUEBBIE CJIOBA
Pa3paboTka, 00BOTHEHHOCTh, KOA(DGUIIMESHT H3BICUCHNUS, 3aKIIIOYATEIBHBIN dTal pa3paboTK,
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Periods and stages of oil field development
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Student
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Scientific supervisor: PhD, professor Akramov Bakhshilo Shafievich
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ABSTRACT

This paper analyzes the periods and stages of oil field development using the Lalmikor field,
which has been in operation since 1947, as an example. Four main development periods are considered:
field commissioning, peak oil production, production decline, and the final development stage. The
study examines changes in the oil recovery factor, drawdown, water cut, and liquid production
dynamics. Using statistical data, the paper shows how development parameters change from early stages
with high production rates to later stages characterized by increased water cut and reduced oil production
efficiency.

KEYWORDS
Development, water cut, recovery factor, final stage of development, recoverable oil

Pazpabotkn HedTsiHOrO MecTopokieHUs JlanMUKOp MpoaHaIM3HpPOBaHA IO PAa3TUYHBIM
stammaM. CHauana pazdoepem, 4To MPEACTaBISIeT ceOs EPUOIBbI U CTauH pa3paboTKH.

[Nepuoxa pa3paboTKU - KOMIUIEKC PadOT, OXBATHIBAIONIMN KU3HEHHBIN IIHKII MECTOPOXKIICHHS,
HaYMHAS OT OCBOCHHUSI JI0 3aBEPIICHUS JOOBIYH YIIIEBOJJOPOJIOB.

CymiecTBYIOT YeThIpe neproaa pa3padoTKH.

e OCBOECHHE MECTOPOXKJICHUS;

e MakcHMMalbHas A00bIYa He(PTH;

e CHW)XEHHE NPOU3BOACTBA;

e 3aBEPILECHUE UCIIOIb30BAHUS CKBAKUHBL. [1]

Cam niporiecc pa3paboTKu MOXKHO pa3ielIuTh Ha 4 CTa/INu:

[TepBas cramust — ocBoeHme obmacTu Jo0san. OHa XapaKkTepu3yeTcs aKTHBHBIM OypeHueM. Ha
JAHHOM JTarle BEIOUPAIOT CUCTEMY pa3paOOTKH M MPOBOAAT HHTEHCUBHYIO JOOBITY «YEPHOTO 30JI0Ta.
OObIYHO HEPTH BBIXOJUT HA MMOBEPXHOCTH IMTOUTH 0€3 HKHUJIKOCTH.
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Bropast cragus — MakCUMaNbHBIH KOA(MGUIMEHT H3BICYCHUS. 37eCh MPOUCXOIUT BBOJ B
HKCILTYaTaIHIO OCTABIINXCS OCHOBHBIX, 4 TAKXKE BCEX PE3ePBHBIX CKBKWH. OCYIIECTBISETCS Pa3BUTHE
CHCTEMBI BO3IIEHCTBHS Ha IIacThl. Kak mpaBuiio, ATMTENHHOCTh JaHHOH a3kl cocTaBiseT oT 4 1o 5
JIET.

Bo BpeMs TpeThero nmepmuoaa mpouCXOANT 3HAYUTENNFHOE CHIKEHNE YPOBHS JOOBIYH HE(DTH W3-
3a TOTO, YTO 3aITachl B HEAPaxX YMEHbBIIAIOTCS. TakKe MPOBOIUTCS M3O0JSIIMOHHBIE Pa0OTHI, N3-3a POCTa
00BOJTHEHHOCTH B CKBKHHAX. YBEIIMYUBACTCS 00bEM JOOBIBAEMOM YKHUIKOCTH.

3aKIFOUUTENbHAS YeTBEPTas CTaiusl SIBIISICTCS MOCICAHUM JTAaloM pPa3pabO0TKU HEQTIHBIX
MecTopoxaeHuit. [loosrua HepTH TPOIOMKAET CHIKATHCS, YMEHBIIAIOTCSI TEMITHI IPOU3BOACTBA. [2]

[lepBast, BTOpasi ¥ TPEThsI CTAIMs, B TEUEHUH KOTOPOTO OTOMPAETCS] OCHOBHASI YaCTh 3aI1acoB, a
TaKXXe COXPAHSICTCS BBICOKUE TEMITbI 0TOOpa HauaJbHBIX 3aMlaCOB, SBJSIFOTCS OCHOBHBIMH MIEPUOJIAMU
BCEH pa3pabOTKH.

Tpetest m yerBepTas crajusi, SBIAIOTCS (UHAIBHBIMA TEepUOJaMH pa3pabOTKH, TaKk Kak
JIOOBIBACTCS MAJIOE KOJIMYECTBO U3BJICKACMON HEPTH U YBEITHMUMBACTCS OOBOAHCHHOCTD.[ 1]

Tabmuma. O0mmme u cpeTHEroI0BIe TOKA3aTEH MECTOPOXKIeHHUs JlaTMuKop

HaxkormenHbIH C
Tporomx | oT6op 3a oTar, Pocrt PEeIHETOOBEIEC TIOKA3aTeIH 3a
Ne Henpe STkl
DTamsl | UTEIBHOCT TBIC.T 00BOJHEHHOC
/1 ccust
b OTAIoB TH 3a dTan Heds o6BOIH [—
HeTs €HHOCTb P
1 1 10 3.664.916 512,3 1179,3 | 72443,1 50,32 117,93
11 4 5.350.465 2525 472.4 170459,5 | 67,5 118,1
3 111 4 7.610.635 292 387 ;12050’2 97,375 | 96,75
4 v 44 105.820.675 | 3500,84 2041 28325,9 91,5 44 .4

Kak mokaspiBaeT TaOnuila, Ha paHHUX dTamax pPa3paOd0TKH MECTOPOXKICHHUS JIOCTUTAIOTCS
MaKCUMaJIbHbIC 00bEMBI JOOBIYM HE(TH, TOT/IA KaK Ha MO3IHUX CTAJUIX MPOUCXOAUT €€ CHUKCHUE MTPH
OTHOBPEMEHHOM pOCTe 0OBOTHEHHOCTH, a TAKXKe CHI)KEHHUE JIENIPECCHUH, TEM CaMbIM TIPUBO/IS MaJ[EHUE
3P PEKTUBHOCTH SKCILTyaTaI[iH, YTO 03HAYAET 00 UCTOIICHNUHU U3BJIEKAEMBIX 3aI1aCOB MECTOPOXKICHHS.
B nensix u3BjeYeHHMS OCTAaTOYHBIX 3aacoB HE(PTH PEKOMEHIOBAHO NMPUMEHEHHE THIIOBBIX METOJOB
BO3/ICHCTBUS Ha NMPU3a00HHBIX 30HAX CKBAKHH.

JINTEPATVYPA:

1. Usanosa M.M. [lunamuka noobrun HeTH U3 3anexeit. M.: «Hempay, 1976, C. 1-247.

2. Pexxumbl u craauu pa3paOOTKu HE(TIHBIX MeCTOpokIeHHWH. [DnextponHslii pecypc] URL:
https.//www.neftegaz-expo.ru/ru/articles/2016/stadii-razrabotki-neftyanyh-mestorozhdenij/ (mata
oOpamenus: 21.12.25)

REFERENCES:

1. Ivanova M.M. Dynamics of Oil Production from Reservoirs. Moscow: Nedra Publishing House,
1976, P. 1-247. / lvanova M.M. Dinamika dobychi nefti iz zalezhey. M.: «Nedra», 1976, P. 1-247.

2. Development regimes and stages of oil field development. [Electronic resource] URI:
https://www.neftegaz-expo.ru/ru/articles/2016/stadii-razrabotki-neftyanyh-mestorozhdenij/ (accessed:
21.12.2025) / Rezhimy i stadii razrabotki neftjanyh mestorozhdeniy. [Elektronyy resurs] URL:
https://www.neftegaz-expo.ru/ru/articles/2016/stadii-razrabotki-neftyanyh-mestorozhdenij/ (data
obrashchenija: 21.12.2025).

41


https://www.neftegaz-expo.ru/ru/articles/2016/stadii-razrabotki-neftyanyh-mestorozhdenij/
https://www.neftegaz-expo.ru/ru/articles/2016/stadii-razrabotki-neftyanyh-mestorozhdenij/
https://www.neftegaz-expo.ru/ru/articles/2016/stadii-razrabotki-neftyanyh-mestorozhdenij/

[IprMeHeHne KOMIO3ULMOHHOTO THAPOAMHAMUYECKOTO MOJIETTMPOBAHUS AJIS OLIEHKU
KOMIIOHEHTOOTJa4X MHOTOKOMIIOHEHTHOTO MHOT'0()a3HOTr0 MECTOPOXKICHHS Ha 3aBEpIIArOIIeH cTanuu
pa3paboTKu
Husamos Hloxpyx:xon ToxupxoHOBUY
CryneHt
Oumuman PI'Y vedrn u raza (HUY) umenn .M. I'yOxunHa B ropozne TamrkeHte
Hayunslii pykoBogutens: npenoaasarens EBcradeeB EBrennii AnexkcanapoBud
Ounman PT'Y vedtn u raza (HUY) umenn .M. I'yOkunHa B ropone Tamkente

AHHOTALUA

B pabGote BBIONHEH 0030p OCHOBHBIX TEXHOJOTWH, MPUMCHSIBIIUXCS TPH pPa3pabOTKe
He(TEera3oKOHJEHCATHOTO  MECTOpOXAeHHs Kokaymamak Ha TPOTSDKEHHH BCEro  Iepuoia
sKcruryararui. [IpoBenéH aHanmm3 KIFOYEBBIX IOAXOAOB K  MOAEITUPOBAHHUIO  pa3pabOTKH
MECTOPOXK/ICHUSI C BBIABICHUEM HX IMPEUMYIICCTB M orpaHuueHuii. OOOCHOBaHa HEOOXOIUMOCTH
MPUMEHEHUS] KOMIIO3UIIMOHHBIX PV T-Moneneii Ha 3aBepiiaroniel cTaauu pa3paOboTKy JJIs OBBIIICHUS
JIOCTOBEPHOCTH ITPOTHO3UPOBAHUS OCHOBHBIX TEXHOJIOTHIECKIX TOKa3aTeNel 10pa3paboTKu U BEIOOpa
HauOosee 3pPEKTUBHBIX PEIICHUH, HATIPABICHHBIX HA MAKCUMHU3AIIUI0 KOMIIOHEHTOOTIa4H .

KJIFOUEBBIE CIIOBA
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Application of compositional hydrodynamic modeling to evaluate component recovery in a
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ABSTRACT

The paper presents a review of the main technologies applied during the development of the
Kokdumalak oil-and-gas-condensate field over its entire operating period. The principal approaches to
modeling field development are analyzed, and their advantages and limitations are identified. The
necessity of employing compositional PVT models at the late stage of development is substantiated to
improve the reliability of forecasting key redevelopment performance indicators and to support the
selection of efficient solutions aimed at maximizing component recovery.

KEYWORDS
Oil and gas condensate field, compositional modeling, component recovery, technology,
reservoir fluid, phase transitions.

PazpaboTka u sKCTuTyaTaIysi MHOTOKOMIIOHEHTHBIX MHOTO(a3HBIX MECTOPOXKICHHH, K YUCITY
KOTOPBIX OTHOCATCS Ta30KOHACHCAaTHbIE M HE(PTEra30KOHICHCATHBIC 3aJie)KH, KaKk IpPaBUIIO,
OCJIOXKHSETCSL BCJICACTBHE Hainuusl (ha30BBIX NpEBpalleHud (IFOMIOB MPH IMaJCHUH ILUIAaCTOBOIO
naBieHus. Da3oBble TMEPEXO/bl, BBIPAKCHHBIE PETPOrPagHBIMU sIBICHHUSAMH [l], TpUBOmAT K
3HAYUTEIHHOMY CHIDKEHUIO KOMIIOHEHTOOTJAYM TaKUX MECTOPOXKIECHUN W TpeOyrT NpPUMEHEHUS
TEXHOJIOTUH MOAIEP>KaHMsI TUTACTOBOTO JABJICHMUSI, TAKUX KaK 3aBOJHEHUE U calkiuHT-TIporiece [2]. s
YUCIICHHOTO O0OCHOBaHMS HEOOXOAMMOCTH HCIOJB30BAHUE BBIIICTIPUBECHHBIX TEXHOJIOTHH
MPUMEHSIETCS TUAPOAMHAMHYECKOE MOMAEIUPOBAHHE B  CIEUUAIU3UPOBAHHBIX IMPOTPAMMHBIX
nmpoaykTax. Ha ceromHsmmHuii AeHh B MPAKTHKE THAPOAMHAMHYCCKOTO MOICIHPOBAHUS Pa3pabOTKH
MECTOPOXKICHUH MPUMEHSIETCs JBa ThIa Moxenei — «black oil» u kommo3suimonnsie «kEOS-Momenm»
[3]. [lepBsIii T MOJENEH TOAXOAMT JJISI OTIMCAHUSI OTHOCUTEILHO MPOCTHIX O (ha30BOMY COCTOSHUIO
3aJIeKeH, MOCKOJIbKY HE YUYHUTHIBACT W3MEHEHHE KOMIIOHGHTOTO COCTaBa IUTACTOBBIX (IIIOMIOB U
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¢dazoBeiec TpeBpaieHUs. BTopoil THUN MO3BONIIET JIETANbHO OLCHUTH (DAa30BBIE IEPEXOIbI,
MIPOUCXOMSIINE B TIACTaX MHOTOKOMITIOHEHTHBIX MHOTO(Da3HBIX MECTOPOXKICHUH.

B nmawmHOW paboTe TpOBeNEeH aHAIM3 WCTOPHHM pPa3pabOTKH OMHOTO W3 KPYIMHEHIINX
He()TEera30KOHJCHCATHRIX MecTopokacHuin PecryOnmuku  Y30ekuctan — Koxaymanak. JlanHoe
MeCTOpOXKIeHHEe pa3padareiBaeTcs 6osee 40 JieT, B TOM YHCiIe C IPUMEHEHHEM TEXHOJIOTHN CalKIIMHT -
MPOIECC NSl TOBBIMIEHUS KOMIIOHEHTOOTAa4H. TeKyiee cocTosHue pa3pabOTKH IMOKa3bIBA€T, YTO
HEOOXOMMO TIPUMEHEHHE TEXHOJIOTUH, HAITPABJICHHBIX HA MOBBINICHUE KOI(D(UIIMSHTOB U3BICUCHUS
KUAKUX YIIICBOAOPOAOB (He()TH M KOHJICHCATa) U3 JaHHOM 3anexu. Kak mokasan nmpoBeIcHHBIN aHaN3
HCTOPHH MOACTUPOBAHUS Pa3pabOTKH JaHHOTO MECTOPOXKICHHUS, TIPUMEHIEMbIE MOJIEITH HE TTO3BOJISIOT
B TONHOH Mepe ydecTh (ha30BbIe TIPEBPAIECHUS, MPOHM3OMIEANINE B 3aJIEKH MECTOPOKISHUS
Koknymanak 3a uctopuro ero pazpabotku. Beaenctsue storo B pabore 000cHOBaHa HEOOXOIUMOCTh
nepexo/ia K KOMIO3HIIMOHHOMY MOZEITMPOBAHUIO C YIETOM €T0 NMPENMYIIECTB.

Takum 00pa3oMm, TPOBENEHHBIH aHAIM3 HWCTOPUM Pa3pabOTKH ¥ MOACTHPOBAHU
HeTera30KoHACHCATHOTO MeCTOpoXkIeHH Kokmymanak mokaza HeoOX0OAUMOCTb H LIEI1eco00pa3HOCTh
Mepexo/ia K KOMITO3UIIMOHHOMY THPOIMHAMHYECKOMY MOJICIIMPOBAHUIO, KAK OCHOBHOMY WHCTPYMEHTY
000CHOBaHUS TEXHOJIOTHIA YBETUYCHUST KOMIOHEHTOOTIAYH.
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[loBBIIEHNE TOYHOCTH NPOTHO3a U3BJICUEHUS KOHACHCATa HA OCHOBE KOMIIO3UIIHOHHOTO
PVT-MonenupoBanus MIACTOBBIX YIVIEBOJOPOIHBIX CUCTEM
Pacynos Capmop AOxyBanueBud
CrygeHt
Oumuman PI'Y vedtn n raza (HUY) umenn .M. I'ybxuna B ropone Tamkente
Hayunsriit pykoBoauTens: npenionaBatens EBcradeeB EBrennit Anexcanaposud
Ounuan PI'Y vedtn u raza (HUY) umenn U.M. I'yOkuna B ropoze TamkenTe

AHHOTALUA

B pabote nccnenoBaHo BIUSHAC CXEMBI pa30ueHus Tsokenon ¢ppakiuu Cs: IIacToBOro (ironaa
Ha PE3YJbTaThl KOMIIO3UIMOHHOTO PVT-MonenupoBaHuss ¥ NpPOrHO3 JOOBIYM KOHJIEHCATa IPH
THAPOIMHAMHYECKOM MOAETHUPOBAHUH Ta30KOHICHCATHBIX MECTOPOXACHUH. J[J1s1 ra30KoHAeHCaTHOTO
MecTopoxaeHus: CeBepHblii My0Oapek BBITIOTHEHO MTOCTPOSHUE KOMITO3UIIMOHHOM THIPOANHAMUYECKOM
MOJICJIY, TO3BOJIUBIICH yTOYHUTH TUHAMHKY PETPOTPaJHON KOHJIEHcaluu B 3anexu. [lomyueHHas
MOJICJIb MOXET OBITh HCIIOJIb30BaHa ISl TTOBBIMICHHS JTOCTOBEPHOCTH IMPOTHO30B TEXHOJIOTHUYECKUX
MoKaszaresneit 1opa3paboTKi MECTOPOKIACHUSI.

KJITOYEBBIE CJIOBA
I'a3zoxoHmeHCcaTHOE MECTOPOXK/ICHHE, TUIPOAMHAMUYIECKOE MOJIETUPOBaHKE,
TICEBIOKOMITOHEHTHI, T00bIYa KOHJEHCATa, PETPOTpatHas KOHACHCAIINS.

Improving the accuracy of condensate recovery forecasting based on compositional PVT-modeling of
reservoir hydrocarbon systems
Rasulov Sardor Abduvalievich
Student
Branch of the RSU of oil and gas (NRU) named after .M. Gubkin in Tashkent
Scientific supervisor: lecturer Evstafeev Evgeniy Aleksandrovich
Branch of the RSU of oil and gas (NRU) named after .M. Gubkin in Tashkent

ABSTRACT

The paper investigates how the splitting scheme of the heavy C5+ fraction of the reservoir fluid
affects compositional PVT modeling results and condensate production forecasting in reservoir
simulation of gas-condensate fields. A compositional reservoir simulation model was developed for the
Severny Mubarek gas-condensate field, which enabled a refined assessment of the retrograde
condensation dynamics within the reservoir. The resulting model can be used to improve the reliability
of forecasts of key production indicators for further field development.

KEYWORDS
Gas condensate field, hydrodynamic modeling, pseudo-components, condensate production,
retrograde condensation.

OnHoll M3 KIIOUEBBIX 3a7a4 pPa3pabOTKM Ta30KOHJEHCATHBIX MECTOPOXKACHUH SIBISIETCS
JOCTOBEPHBIH MPOrHO3 MJOOBIYM KOHJAEHCATa, BEJMYMHA KOTOPOIO B 3HAYUTEIBHOM CTEIEHH
omnpenensieTcs (pa3oBbIM MOBEIEHHEM ITACTOBOTO (urtona. [Ipu CHUKEHUH I1aCTOBOTO JIaBIICHUST HUKE
JIaBJICHHS Hadyalla KOHJICHCAIMU B TUIACTE MPOHMCXOJMT BBINAJCHUE KUJIKOU (ha3bl, 4TO CYNIECTBEHHO
BIMSET Ha TOKa3aTeiad pa3padOTKHM M KOHEYHYI KoHAeHcarooTmady [1]. is ydera m3MeHeHUs
KOMIIOHEHTHOTO cocTaBa (a3 B THAPOJMHAMHYECKHX pacyeTax HPUMEHSETCS KOMIIO3UIIMOHHOE
MOZICTIPOBaHUE, B paMKax KoToporo Tsbkenas (pakius Cs:, 3aMEHSETCS IICEBIOKOMIIOHEHTAMH,
MIOJTY4YEHHBIMH IPH €€ Pa30MeHNH 10 pa3IMYHbIM KoppessinusaM. Takoe pazdrueHue mo3BosieT noayvyarhb
nocroBepHble PVT-monenu miacToBbIX (IIOMIOB, MOJHOCTBIO COIVIACOBAaHHBIE C pe3yJbTaTaMu
MIPOMBICIIOBBIX M JIAOOPATOPHBIX PEKOMOMHUPOBAHHBIX MO0 TuactoBoro ¢uronna. Kak mokassiBatoT
WCCIIENOBAHNUs, TIPOBEICHHBIE B [2], aKTyaJbHBIM BOIPOCOM SIBIISIETCSI OINpEAesicHHe HEe0OXO0IUMOTO
yHcia TCEBJOKOMIIOHEHTOB, IMPH KOTOPOM THAPOAMHAMUYECKas MOJIENIb MECTOPOKACHHUS Oyaer
JIOCTOBEPHO BOCIIPOU3BOJUTH MCTOPHIO Pa3pabOTKH MECTOPOXKICHHS M MPU ITOM HE TMPHUBEAET K
3HAYUTEIBHOMY POCTY BHIYMCIIMTEIBHBIX 3aTPaT.
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B nmaHHO# paboTe Ha OCHOBE METOMUKH, W3JIOKCHHON B [2], BBINOJIHEHO MOCTPOCHHE
KoMITO3uIHOHHON PV T-Momenu miacTtoBoro ¢urronia ra30KOHICHCATHOTO MecTopoxkaeHusT CeBepHBIH
Myb6apek. [lomoOpaHo parpioHaTbHOE YHCIO TICEBIOKOMIIOHEHTOB, OOECIIEYMBAIOIIEE COTIIACOBAHUE
pacu€THol m30TepMbl auddepeHImanTbHON KOHACHCAIUN ¢ JTAOOPAaTOPHBIMU JTAaHHBIMHU (PHCYHOK), a
TaKke BOCHPOM3BEACHHE (AaKTUUCCKOM AWMHAMHKHA JOOBIYM KOHICHCATa TpH  pa3paboTke
MECTOPOXKICHUS B PEXKIME UCTOIICHHUS.
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Pucynok. M3orepma auddepeHnuansHoi KOHASHCANN TIACTOBOTO (DITFOMIa MECTOPOXKICHUS
CesepHbiii Mybapek

[lony4yeHnHast ruApOOMHAMHYECKAs MOZENb IO3BOJIMIA YTOUYHUTH AWHAMHUKY MPOSBICHUS
peTpOrpajiHOi KOHJEHCAMU B 3ajieku MectopokaeHus: «CesepHblid MyOapek» B Tporecce
pa3paboTKH, 4TO OOECTIeYUBAET BOZMOKHOCTD €€ AabHEHIIIero MpuMEHEeHHs B pacueTax, CBI3aHHBIX C
MPOTHO3UPOBAHUEM TEXHOJOIMUYECKUX MOKa3aTenel 10pa3padoTKH MECTOPOXKACHUS.
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l'uppasnuueckuii pacyeT NPOMBIBKH NIECYaHOM MPOOKH Ha 3a00€ Ta30BOM CKBAYKHHEI
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AHHOTALIUA

B pabote npeacTaBneHs! pe3yabTaThl THAPABIMYECKOTO pacyeTa MPOMBIBKY MTeCYaHON MpoOKH
Ha 3a00€ ra30BOM CKBaKMHBI. PacCMOTpEHBI CYIITHOCTh METO/A MPOMBIBKH, YCIOBHS €T0 MTPHUMEHEHUS,
a TaKXe OCHOBHBIC 3aKOHOMEPHOCTH W TMPUHLHUIIBI BBIHOCA IMECUAHBIX YaCTUI[ Ha IMOBEPXHOCTH.
IlomyueHHbIe pe3ynbTaThl W MPHUBEASHHBIE MaTepHabl MOTYT OBITH HCIIONB30BaHBI IPH BHIOOpE U
000CHOBaHNY TEXHOJOTHYECKHUX PEIIeHUH, HAIIPaBIEHHBIX Ha BOCCTAHOBIEHHE PabOTOCIIOCOOHOCTH
Ta30BbIX CKBAKHUH.

KJIFOYEBBIE CJIOBA
[Necuanas npoOka, MPOMBIBKA, CKBaXKHHA, 3a00H, pacXoj, JaBjeHUe HAcOCa.

Hydraulic calculation of sand plug flushing at the bottomhole of a gas well
Safonov Enver Dmitrievich
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Scientific supervisor: lecturer Evstafeev Evgeniy Aleksandrovich
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ABSTRACT

The paper presents the results of a hydraulic analysis of flushing a sand plug at the bottomhole
of a gas well. The essence of the flushing method, the conditions for its application, as well as the main
patterns and principles governing the transport of sand particles to the surface are considered. The
obtained results and the presented materials can be used to support the selection and justification of
technological solutions aimed at restoring the operability of gas wells.

KEYWORDS
Sand plug, flushing, well, bottomhole, flow rate, pump pressure.

IIpn oskcmulyaTandu Tra3oBBIX CKBRXWH HEPEAKO HAOMIONAeTcs BBHIHOC I€CKa U
MEJIKOAUCIIEPCHBIX YacTHUI] MOPOA-KOJUIEKTOPOB, YTO NPHBOAUT K HAKOIUICHHIO TBEpHOH (as3bl u
00pa30BaHMUIO TIECYaHBIX MPOOOK B MPH3a00MHOHN 30HE JTHO0 B KOJIOHHE HACOCHO-KOMIIPECCOPHBIX TPYO
(HKT). Bo3HMKHOBEHHE TMPOOKH CONPOBOXKIAETCS POCTOM T'HIPABIMYECKUX CONPOTHBIICHUH,
CHIDKCHHMEM J1eOuTa U yXyIUICHHEM YCTOWYMBOCTH PaOOThl CKBAXKHHBI, @ B PsiJie CIy4aeB — IIOJHOM
noTepedl MPOXOAMMOCTH CTBOJIA. J[JIsl TUKBUAAIIUK MTECUYaHBIX MPOOOK MPUMEHSIOTCS MEXaHHYECKHE,
THIPOJUHAMUYECKUE (TIPOMBIBKA), XUMHYECKIE ¥ KOMOMHUPOBaHHBIE MeTONbl. Cpelli HUX MPOMBIBKA
ABJSIETCS. OOHMM M3 HauOoiee paclHpOCTPAaHEHHBIX M TEXHOJIOTHMYECKH JOCTYHHBIX CIOCOOOB
BOCCTAHOBJIEHHS Pa0OTOCTIOCOOHOCTH ra30BOi CKBaXHHHI [ 1].

CyIHOCTh MPOMBIBKH 3aKJTIOYAETCSl B CO3AAHUU MOTOKA MPOMBIBOYHOM JKHUIKOCTH, KOTOPBIN
o0ecrieunBaeT pa3phIXJICHUE U YaCTUYHOE pa3pylleHre NecuaHol MpoOKy Ha 3a00€, NepeBO IIECYaHBIX
YaCTHII BO B3BEIIEHHOE COCTOSIHUE U MX nocieaytomiee TpancnoptupoBanue mo HKT Ha moBepxHOCTS.
B 3aBuCHMOCTH OT YCIOBHH OCIOXHEHHS MPOMBIBKA MOXKET BBITIONHATHCA KaK CaMOCTOSITEeNbHAs
orepauusi, TaKk M C MPUMEHEHHWEM [OIOJHHUTENBHBIX BO3IEHCTBUH (ITyIbCALIMOHHBIX, YOapHBIX),
HalpaBJCHHBIX HA WHTEHCH(MKALMIO pa3pylICHUs] YIUIOTHEHHON CTPYKTYpBI MPOOKH M TMOBBILICHHE
3¢ ($EeKTHBHOCTH BBIHOCA TECKA.

KiroueBbIM ycltoBreM ycHemHol npoMbIBKY siBisieTcs obecniedenne B HKT Takoli ckopoctn
BOCXOZSIIEro IOTOKA, HpU KOTOPOW YacTHIBl IECKa HE OCEJAl0T M YCTOHYMBO BBIHOCSTCS Ha
MOBEpXHOCTh. [IpM HEZOCTAaTOYHOW CKOPOCTH BO3MO)KHO BTOPUYHOE OTIOXKEHHE TIeCKa W
(dbopMHpOBaHHE JOTIOJHUTENLHBIX 30H HAKOIUICHHWS, 4YTO CHIDKaeT 5(QEeKTUBHOCTh paboT wu
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YBEJIIMYMBACT UX MPOJOKUTEIIEHOCTh. B CBSI3M € 3THUM TpH BBIOOpPE PEXMMA MPOMBIBKH TpeOyeTcs
000CHOBaHKE pacxonia MPOMBIBOYHOM JKUIKOCTH U COOTBETCTBYIOIIETO JIABICHUS Ha BBIXOJE HACOCA C
y4eToM ruapasandyeckux norepb mno juHe HKT u MeCTHBIX CONPOTUBIECHUM, a TAK)KE OTPAHUYEHUH 110
MIPOYHOCTH 00OPYAOBaHUS U YCThEBOM apMaryphl [2]

B macrosmieit paboTe BBITIOTHEH THAPABINICCKAN pacdeT ImapaMeTpPOB IMPOMBIBKH ITECUAHOM
MpoOKK Ha TpuMepe ckBaKWHBI NoS7 mectopoxnenus «CeepHbiii MyOapek». B pamkax pacuera
OTIpEICTICHBI PSXKUMHBIC ITapaMeTPhl, 00CCIICUMBAIOIINE BHITOJHCHHUE YCIOBHSI BRIHOCA YaCTHUIL C 32005
CKB2)XUHBI, PACCUMTAHBI TIOTEPH JAaBICHUS U TpeOyeMoe JaBIeHUE HAacoca JIsl TOAEpKaHU 3aJaHHOTO
pacxosa mpOMBIBOYHON KHIKOCTH. Pe3yrbTaTel pacueTa MmpeicTaBIeHBI B TaOIHIIE.

Ta6mz1ua. P C3YJILTAThI PACYCTOB IMMPOMBIBKHU ecyYaHon HpO6KI/I Ha 3200€ ra30BOM CKBAKHHEI

No | ITapametp O6o3nauenne | En. m3m. | 3nauenue
Tpebyemsbrii  pacxon KHUIKOCTH IJISI  TIPOMBIBKH

1 pebyeM: P A A A P Ose M3/cyT 27,46
necyaHod MpoOKH

2 | Bpems ynanenusi mpoOKH ¢ 32005 CKBaYKUHBI t q 6,9

3 | MaccoBslii pacxoj mecka IpH BEIHOCE G, KI/CYyT 314,1
HeoOxonumoe  naBieHuWe Hacoca JUIsl  3aKavkKu

4 A A A P, MITa 21,39
MKHJIKOCTH MPOMBIBA

[TomyueHHble pe3ysibTaThl MOTYT OBITh KCIIOJNIB30BaHBI JIJII BBIOOpAa W OOOCHOBAHHS
TEXHOJIIOTUYECKUX PEIICHUH 10 BOCCTAHOBJICHHIO TMPOXOJUMOCTH W PaOOTOCTIOCOOHOCTH Ta30BBIX
CKBaXXHH IPU OCJIOKHEHUSX, CBA3aHHBIX C MECKOIPOSBICHUEM.
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AHHOTALIUS

B mporiecce OypeHust A71si TPOMBIBKH CKBaXKHHBI ITPUMEHSETCS] OypOBOH PacTBOP — CIIOXKHAS
MHOTOKOMITOHEHTHAsI CHCTEMa, KOTOpas MOXKET HAaXOMUTHCS B CYCIIEH3MOHHOM, SMYIECHOHHOM HWIIN
a’pUPOBAHHOM COCTOSHUH. [[paBUIBHBIN BEIOOP TAKOTO PacTBOPA — OJHO U3 KITFOYEBHIX pEIICHH TPU
CTPOUTENBCTBE CKBaXUHBI. CIIOCOOHOCTH pacTBOPA BBINOIHATH CBOU (DYHKIIMH B 33TaHHBIX T'€OJIOTO-
TEXHUYECKUX YCIIOBHSX OMpEIeNsieT He TONbKO 3(p(PEeKTUBHOCTh U CKOPOCTH OypeHus, HO U OyAyIIyIO
paboTOCIIOCOOHOCTh M CPOK CIYKOBl cKkBakuHbL. COBpeMeHHbIE pPa3pabOTKM B JaHHOM oOimacTu
NPEANaraloT IIHUPOKUN CIEKTP YCOBEPIICHCTBOBAaHHBIX CHCTEM OYpOBBIX PAaCTBOPOB, MPH3BAHHBIX
YITy4IIUTB TPOIECCHl OYpeHHs M 3aKaHIMBaHHS.

KJIFOYEBBIE CJIOBA
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ABSTRACT

Drilling fluid is a complex multicomponent dispersion system of suspension, emulsion, and
aerated fluids used for well flushing during the drilling process. The choice of drilling fluid during well
construction is of critical importance. The ability of the fluid to perform its functions under various
geological and technical conditions determines not only the efficiency of drilling operations but also the
service life of the well. To date, a considerable number of modern drilling fluid systems have been
developed, which can significantly improve the drilling process and well completion operations.

KEYWORDS
Drilling, drilling mud, high-inhibition fluids, water-based, silantes.

[Ipobnema OypeHHss B HEYCTOHMUMBBIX DIMHHCTBIX IOPOAAX aKTyalbHa AJs1 OOJIBIIMHCTBA
peruoHoB Y30ekucraHa. OTH OTIOXKEHHMS, CKJIOHHBIE K OOpDYLIEHHIO W3-3a TUApaTalud U
reoOMeXaHMUeCKuX (DaKTOpoOB, a TakKe OO0JaJalollde BBICOKOW TUCIIEPTHPYIONIed W aAre3MOHHON
CIOCOOHOCTBIO, 3HAUUTENBHO YXYAIIAIOT TEXHUKO-DKOHOMHUECKUE IOKa3aTelld CTPOUTEIhCTBA
CKBa)XMH M OCJIOXKHSIOT KOHTPOJIb CBOMCTB OypOBOr0 pacTBOpA.

KiroueBbIM HarmpapieHUEM JIJISl PEIICHUsS] ATUX TPOOIEM sIBIsieTCs pa3paboTKa W BHEAPEHHE
HOBBIX TEXHOJOTHH OypeHUs W 3aKaHYMBAaHUS, B YACTHOCTH, ONITUMH3AIIMS THUTIA U COCTaBa OypoOBOTO
pactBopa. I paMoTHBIN moad0p pacTBopa crocodeH 00ecneunTs CTabUIbHOCTh CTEHOK CTBOJIA, CHU3UTh
aBapUHHOCTh, COKPAaTUTh CPOKH CTPOUTENHCTBA U OTKPBHITh BO3MOKHOCTB JUIsl IPUMEHEHUS CIIOAKHBIX
METO/IOB 3aKaH4YMBaHus. [1]

OnuuM U3 3QQEKTUBHBIX pPELICHUH sl YKpEIJIeHHs CTBOJIOB JIOOOTO MpoQuis SBISAETCS
UCIIOJIb30BAHUE COBPEMEHHBIX BBICOKOMHTHOMPYIOIIMX PacTBOPOB Ha BOXHOW ocHoBe. Hampumep,
npemmaraemas Uil yciaoBui  Y30ekucrana cumcrema LITODRILL geMOHCTpHpYeT BBICOKYIO
WHTHOUPYIONIYI0 CIIOCOOHOCTh Onarofaps ABYM KITlo4eBbIM kommoHeHTaM: pearenty LUTOHIB,
o0ecrieunBaioIeMy TPOWHOW KOHTPOJb THIpaTalMd M AMCIEPrHPOBaHHUS INHMH, W CHAJaHTY,
BBITIOJTHSIOIEMY (YHKIIHIO MUKPOKOJIbMaTaHTa. [2]

Cocras cuctembl LITODRILL Bkitouaer:

49



o Xiopun xanus (3—15%): vHrHOUTOP, CHIDKAIOIINI aKTUBHOCTH BOJHOU (ha3bl.

e Oprannueckwnii monmuamMud LUTOHIB (2-4%): cMech TOTMaMIHOB ¥ OPTaHUIEeCKHUX COJIEH,
MHTUOMpYIOIIas KOPPO3HI0, YMEHBIIAIONIAasi MEKIUIOCKOCTHOE PACCTOSIHAE B TJMHAX M CHIDKAIOIIAS
bUIBTPAHIO.

e UYacTWHYHO THIPONM30BaHHBIH  monuakpuiaamun — (2-4%):  BBICOKOMOJICKYJSIPHBIN
MHKAICYJISATOP U CEJICKTUBHBIN (IIOKYIISIHT, CHIDKAIOIIUI TPEHUE U CTAa0MIN3UPYIOLIUHA CTBOJL.

o Kommiekc cuananTos (20-30%): Ha ocHOBe ac(hambTEeHOB, ONTYMOB HITH CMOJI, CHIKAFOTITHIA
NPOHUKHOBEHHE (PUIbTpATa B IJIACT 10 MUKPOTPEIINHAM.

e CrenuanbHble NOOABKH: CMa304HbIE M JpyrHe pearcHTbl Ui ajanTallud pacTBopa K
KOHKPETHBIM I'€0JIOTHYECKUM YCIOBUSM.

Oco0y10 pojib UrPatOT CHATAHTHI, KOTOPBIE HE TOJIBKO KOJIBMATHPYIOT MOPOLY, HO ¥ IIOMOTa0T
CTaOMIN3UPOBATEH CTBOJ MPH OypEHUH IIIMHUCTBIX CIAHIEB, IPEI0TBpaliast MOTIOMEHHS.

OnbIT npuMeHeHus 1 mpeuMymiectsa cucreMsl LITODRILL, moaTBep K A1€HHBIN MPAKTUKOM Ha
MeCTOpOXAEHUSIX PP B CIOXKHBIX yCIOBUAX (HEYCTOMUYUBBIE IMOPOABI, HNONIOLIAIOIINE T'OPU3OHTHI,
CKB)KUHBI CJIOKHOTO TIPO(HIIS), IO3BOJIICT BBIICIUTE CISAYIONIME KIIOUEBhIC MpeuMyInecTsa [3]:

1. CHmxeHre GUIBTpALMU U Ka4eCTBEHHAsI OUMCTKA 320041

2. lloBbimeHHast CTaOWIBHOCTH PAacTBOpa M COKpAIIEHHWE €ro HEeOOXOMUMBIX OObEMOB IO
CPaBHEHMIO C TPAIULIMOHHBIMUA CHCTEMaMHU.

3. OOGecrieueHre yCTOWYMBOCTH CTBOJA MPH OONBIIMX 3CHUTHBIX YIVaX, YTO YCKOPSET
CTPOUTEIILCTBO.

4. be3omacHOCTh U 9KOJIOTUYHOCTh, XapaKTEPHbIC AJIS1 BOIXHBIX PACTBOPOB.

5. CokpaieHrie 00beMOB OTXO/IOB M BpEeMEHH Ha MOJrOTOBKY CTBOJIA.

6. YBenn4ueHne cpoKka CIyKObl CKBaYKHHBI.

7. YHUBEpCAJIBHOCTh: BO3MOKHOCTH HCIOJIb30BAHUSI OJHOM CHCTEMBI Ul BCEX MHTEPBAJIOB,
BKJIIOYasi CTPOUTEIBCTBO CIIOXKHBIX TPOdHIIeH.

Takum oOpa3oMm, BHeapenue cuctembl LITODRILL mnpencraBiser co00H KOMIUICKCHBIHN
TEXHOJIIOTUIECKUH TIOAXOJ, CIOCOOHBIN CyIIECTBEHHO MOBBICUTH 3()()EKTHBHOCTH M O€30MACHOCTH
OypOBBIX pabOT B CIIOXKHBIX TEOJIOTHYECKUX YCIOBUAX Y30eKUCTaHA.
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Bpamaromuecs pesust PDC
HxamonoBa Kamuia PycianoBHa
CryneHt
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AHHOTALIMA

B pabote paccmaTpuBaroTCsl TEXHOJIOTHYECKHE H AKOHOMHYECKHE aCTIEKTHI TPIMEHEHUS TOJIOT
tuna PDC mpu ctpoutenseTBe TIyOOKHX CKBaXUH. [IpoBefieH cpaBHHUTENBHBIN aHAIN3 MEXaHH3Ma
pa3pyllieHus TOPHBIX TOPOJ JOJIOTAaMH PEXKYIIET0 THIMA U TPATUIUOHHBIMUA MIAPOLICYHBIMU
WHCTPYMEHTaMU. BBISBICHBI KIIIOUEBble KOHCTPYKTHBHBIE mpemmylnectBa PDC, cmocoOcTBytormme
MUHUMH3AIIH CITyCKO-TIOABEMHBIX omeparuii. Ha mpumepe OypeHus CKBaKMH Ha Ta30KOHICHCATHOM
mectopoxaenun Kyiin Illapkmii bepmax mnpomeMoHCTpUpoBaHa mpakTHueckas 3()(QEeKTHBHOCTD
TEXHOJIOTHH: KPAaTHOE YBEIMUYCHUE MEXAHUUECKOM CKOPOCTH MPOXOJIKH U CHUXKEHUE CTOUMOCTH METpa
Oypenns Ha 5—6 mutH cyM. Taxkxe 0003HaYeHBI OTPaHUYCHUS TPUMEHEHUS JAHHOTO THIIA BOOPYKECHHS
B CJIOKHBIX I'€OJIOTHUYCCKHUX YyCIOBHAX.

KJIFOUEBBIE CJIOBA
[TonmukpucTaquyeckoe anMa3HOe [JOJI0TO, IIApOIIEYHOE JOJIOTO, CITyCKO-TIOJBEMHAS
oIepanus, MEXaHn4eCKasi CKOPOCThb IPOXOIKH.

PDC drill bit with roatating cutters
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ABSTRACT

This study examines the technological and economic aspects of employing Polycrystalline
Diamond Compact (PDC) bits in deep well drilling operations. A comparative analysis of the rock
destruction mechanism by shear-cut bits and conventional roller cone tools has been conducted. Key
design advantages of PDC bits, contributing to the minimization of tripping operations, have been
identified. Using the example of drilling operations at the Kuyi Sharkiy Berdakh gas-condensate field,
the practical efficiency of the technology is demonstrated: a multiple-fold increase in the rate of
penetration (ROP) and a reduction in the cost per meter drilled by 5-6 million UZS. Limitations on the
application of this type of cutting structure in complex geological conditions are also outlined.

KEYWORDS
Polycrystalline Diamond Compact bit, roller cone bit, tripping operation, rate of penetration.

B ycnoBusAX YCIOXHEHHMS T'€OJIOTMYECKHMX Pa3pe3oB M pocTa CTOMMOCTH OypOBBIX padoT
MOBBIIIICHHE pecypca IMOPOAOPa3pPYyIIAIONIETO WHCTPYMEHTAa CTAHOBHUTCA NPHUOPUTETHON 3amadeit
HedTerazoBoii orpaciu. Crannaprasie qonota PDC, HecMoTpst Ha BBICOKYIO 3()(EKTHBHOCTh, UMEIOT
npeaen MPOU3BOAUTEIBHOCTH, O0YCIIOBICHHBIH CTaTHUYECKUM XapaKTepOM B3aUMOACHCTBHS pe3la C
3a0oeM. BHexmpeHue TEXHOJNOTHMHM BpAIUAIOMIMXCA PE3LOB MO3BONAET KapIUHAJIBLHO HW3MEHHUTH
9KOHOMUKY OypeHws, o0ecrieunBasi paBHOMEPHBII H3HOC BOOPY)KEHHUS U, KaK CJIeICTBUE, 3HAUUTEIHHOE
YBEIUYECHUE MPOXOAKHU HA 10JI0TO. [2]

KmoueBoe mnpeumymectBo PDC-nmonor 3akmouaercss B Mepexoie OT ApoOJieHHs K
3¢ (ekTHBHOMY CKaJbIBaHMIO W PE3aHHI0O TOPHOW TOPOJBI, HYTO O00ECleYnBaeT KOMIUIEKCHOE
TIOBBINIICHHE 3KOHOMUKHU OypeHus. B oTiM4me OT MIapolIeyHBIX aHAJIOTOB C HX YIAPHO-APOOSIIAM
paspylieHueM, pexyuuil npuHun neictsus PDC-uHCTpyMeHTa MO3BOJISIET HAa MOPSAOK YBEIMUUTh
MEXaHW4YeCcKylo ckopocTh mpoxoaku (B 10-20 pa3 mpu KOppeKTHHIX ycioBusax).KoHCTpykTHBHAS
0COOEHHOCTh — OTCYTCTBHE BPAIIAIONIMXCS Y3J0B M IMOJUIAITHUKOB — PaJUKAIBHO TOBBIIIAET
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HAJI)KHOCTh, MUHUMHU3UPYS PUCKU MEXaHUYECKUX TIOJIOMOK B 3a00€. DTO TapaHTUPYET MHOTOKPATHO
YBEJIMYEHHBIN peic JomoTa 0e3 HeoOXOAMMOCTH ero 3aMeHbl. CIeJCTBHEM SIBISIETCS KPUTHIECKOE
COKpaIleHre KOJIMYeCTBa CIycKo-moabeMHbIX omeparuii  (CIIO), 9to HampsAMyro CHIDKaeT
HEMPOU3BOAUTENBHBIC 3aTpaThl BPEMEHH M PAcXOJbl Ha TPAHCIOPT pecypcoB. JlOMOTHUTENBHBIM
(haKTOpOM JTONTOBEYHOCTH SIBIISETCS IPUMEHEHHE KOMITO3UTHBIX PE3IIOB M3 CHHTETHIECKHX aIMa30B Ha
TBEP/IOCIUIABHON OCHOBE, yCTOMYMBBIX K a0pasMBHOMY H3HOCY M BBICOKHM TemrieparypaM. ToroBeim
pesynbTaToM BHeapeHus PDC-monot ctaHOBHUTCS 0O0IIee COKpalleHHWe OFJKETa Ha CTPOUTENBCTBO
CKBOKWHBI 32 CYET CHUHEPruu Tpex (HaKTOPOB: BBICOYAMIICH CKOpOCTH OypeHHs, MaKCUMAallbHOM
HaJEKHOCTH M MHUHAMaIbHOTO KonmdectBa CIIO, 4Tro B COBOKyMHOCTH 00ecreunBaeT HAaMMEHBITYIO
YAETBHYI0O CTOMMOCTh OAHOTO MeTpa mpoxonku.OmHako skcinryaTanmus PDC-momor compsikena c
pAAOM  CHEelU(HUUECKUX OrpaHUYCHUI, KOTOphIE MOTYT HHBEIUPOBAThH MX IPEHMYIICCTBA!
IIpon3BoaANTENFHOCTD U SKOHOMHUKA OypEHIS HAPSMYIO 3aBUCAT OT a0COIFOTHO TOYHOTO COOTBETCTBHUS
THTIA [IOJIOTa MPOTHO3HPYEMOMY TeoJIoTHdecKoMy paspely. Ommbka Ha dSTame MpOeKTHPOBaHUS
MPUBOJUT HE K JMHEHHOMY, a K KPUTHUYECKOMY TMAaJCHUIO SKCIUTyaTallMOHHBIX IMOKa3zarenel. JTa
HEOOXOJUMOCTh  TpeOYeT TPOBEACHUS  CJIOXKHOTO M JIOPOTOCTOSIIETO  MAaTEeMaTHYECKOTO
MOJICJIMPOBAHMS, YTO OOYyCIAaBINBAaeT BHICOKYIO CTapTOBYIO CTOMMOCTh WHCTpyMmeHTa. Kpome Toro,
KOMITIO3UTHBIC alIMa3HbIC€ CErMEHTHI, HECMOTPS Ha TBEPJOCTh W a0pa3MBOCTOMKOCTh, OO0JIAJArOT
BBICOKOH XpYMHKOCThI0. OHU UYyBCTBUTEIBHBI K YAAPHBIM Harpy3kamM W MOTYT pa3pyllaThCs TMPHU
CWIIBHBIX BHOpAaIUsAX WIH TPH BCTpPEYe C HEOMHOPOIHBIMH, TEPEMEKAIONUMUCS II0 TBEPIOCTH
MOpoJaMH, 4YTO JeNaeT 3afady NOBBIIICHWS WX YyIApPHOH BA3KOCTH OJHOM W3 KIFOUEBBIX JUIA
pa3paboTunkoB. Elie oqHUM KOHCTPYKTUBHBIM HEJIOCTATKOM KJIACCHUYCCKOM CXEMBI SBJISICTCS KECTKOS
KperuieHne pesios. llpu OypeHun odeHb TBEPABIX WM a0pa3WBHBIX TOPOJ] ATO YACTO MPUBOAMT K UX
OBICTPOMY M HEpaBHOMEPHOMY H3HOCY, B PE3yJIbTaTe KOTOPOTO OJUH MOBPEXKISHHBIN PE3eI] MOXKET
CTaTh MIPUYMHOMN IJIS1 JOCPOUYHOM 3aMEHBI BCETO TOPOTOCTOSIIETO H010Ta. [1]

Ananu3 Oypenus Ha mectopoxacuuu Kyiiu [lapkuit bepnax (rmyouna 32504500 MeTpoB)
MoKa3an 3HauuTeNnbHOe mpeumymniectBo gonoT PDC  mepen mapomedyHsIMH B YCIIOBHSIX
HEYCTOMYUBOCTU CTBOJIa M PUCKOB OOPa30BaHHUS CAJIBHUKOB. IIpH CTPOMTEILCTBE MHOTOKOJIOHHBIX
CKBakuH ucnonb3oBanue PDC-monor nuamerpom 10 490 MUJUIUMETPOB B COYETAHUH C BHHTOBBIM
3a00MHBIM JBHTATENIEM M OCEBOW HArpy3Kkoul 3—11 TOHH MO3BOJWIIO ONTUMHU3UPOBATH MPOXOIKY MO
KOHAYKTOp ¥ TIPOMEKYTOYHYIO KOJIOHHY. DKOHOMHYECKHMH aHaW3 MOATBEepAnd 3()(PEeKTHBHOCTH
JTAaHHOM TEXHOJIOTHH: CTOMMOCTh MeTpa MpoxoAKu j010ToM PDC cocTaBmia 6 MIIIITHOHOB CyM, YTO Ha
5-6 MIJUTHOHOB CyM JIEIIeBIie IO CPABHEHUIO C 3aTpaTaMy Ha NMPUMEHEHHE MIapOIMIEYHBIX JOJOT Ha
COCEJIHUX CKBa)KMHaX. [3]
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Hcnonb3oBanne paciupsIOmuXcs TpyO s IMKBUAALNH OCIOKHEHUH
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CryneHt
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AHHOTALIUA

B Tesnce paccmarpuBaeTcs HpHUMEHEHHE PACIIUPSIOMUXCSA (SKCIAHAUPYEMBIX) TpyO mus
JTUKBUIAIMHA OCJIOXKHEHHUI MPH OypeHUU M 3KCIUTyaTaluy HedTera3oBbIX CKBaXXWH. B maHHOI pabote
ONMCAHBl TEXHOJIOTHS, METOIbl JUATHOCTHKH, TPHMEPHhl W3OJAIUH IODIOIICHUH, OOBAJIOB,
BOJIONPUTOKOB M PEMOHTA KOJIOHH. [10T4epKHYTHI PEUMYIIECTBA: YIPOIICHHE KOHCTPYKITUIA CKBaKHH,
DKOHOMHSI MaTepHUaJIOB M BPEMEHHM, DKOJIOTHYECKas 0e30MacHOCTh. DKOHOMHYECKas 3(PPEKTHBHOCTD
MOJTBEPK/ICHA NAaHHBIMU: 3HAYUTEIHHOC CHIDKCHHE 3aTpaT, CYIICCTBCHHAs 3KOHOMUs TpyO. Teswc
MpeHa3HAYCH JIJIS CTY/ICHTOB U CIIECIUAIMCTOB HETEra30BoOl 0Tpaciiv, C MEPCIEeKTHBAMH JATbHEHIIIETro
Pa3BUTHUS TEXHOJIOTHH.

KJIIOYEBBIE CJIOBA
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ABSTRACT

This thesis examines the use of expandable (expanding) pipes to address complications
encountered during drilling and well operation. The study describes the technology, diagnostic methods,
and practical examples of isolating losses, collapses, water inflows, and casing repairs. The advantages
are emphasized: simplification of well designs, saving of materials and time, environmental safety.
Economic efficiency is confirmed by data: significant reduction in costs, substantial saving of pipes. The
thesis is intended for students and specialists in the oil and gas industry, with prospects for further
development of the technology.

KEYWORDS
Expandable pipes, well construction, complicated zones, expander, float shoe.

B HedrerazoBoii oTpaciu CTPOUTENBCTBO M AKCIUTyaTalMs CKBaXKHH YacTO COIPOBOXKJIAOTCS
pPa3IMYHBIMUA OCJIOKHCHUSIMH, TaKUMH Kak TOIIOLIeHHe OypOBOTO pacTBopa, OOBaIbI TOPOL,
BOJONPOSIBIICHNUS W HapyIIEHHS ILEJIOCTHOCTH OOCAIHBIX KOJIOHH. OTH MNpoONeMBl NPHUBOIAT K
3HAYUTEILHBIM 3KOHOMUYECKHM IOTEPSIM, YBEIIMICHUIO BpEMEHHU OypeHus (CTPOUTENhCTBA) U PUCKAM
JUTSL OKpY>Karomien cpenbl. TpaauiinoHHBIE METOABI KPEIUIEHUS CKBa)KMH, OCHOBaHHBIE HAa 00CaIHBIX
KOJIOHHaX C IIEMEHTHUPOBAHHEM, HMEIOT OrPaHUYEHUsS: BBICOKAS MAaTepHAIOEMKOCTh, HETOJIHOE
pa3o01IeHne MIacTOB U HEBO3MOXKHOCTh COXPAaHEHHUS AMaMeTpa CTBoNa. B mocneanue AecsaTuneTs
pa3paboTaHa WHHOBAIIMOHHAS TEXHOJOTHS PACIIHPSIOMNXCA TPYO, MO3BOJISIONIAs JOKAIBbHO KPEIHUTh
npoOneMHble 30HBI 0€3 IeMEHTa, COKpallas KOJMYECTBO CIIYLICHHBIX OOCaJHBIX KOJOHH. JTa
TEXHOJIOTUsl Hallljla MUpoKoe NmpuMeHeHue B Poccum, BreTHame m apyrux crpaHax. B Hacrosmen
paboTe paccCMOTpPEHBI KIIOYEBHIE ACHEKTHl MPUMEHEHHS PACIIUPSIOMIUXCS TPyO JJIsl JIMKBUAALNH
OCJIOKHEHHH, OCHOBaHHBIE Ha aHAJIM3€ HAYYHBIX Pa3padOTOK M MPOMBIIUIEHHOTO OMbITa. [1]

Pacmmpsronecs obcagHble TpyObl MMEIOT NPOQMIBHOE CEUYEeHHE (IBYXKaHAIBHOE HIIH
MHOTOKaHaJbHOE), TO3BOJISIIONIEE CITyCKaTh WX B CKBRXHHY C YMEHBIICHHBIM THAMETPOM, a 3aTeM
pacmvpsTh IOJ JaBJICHHEM WIA C TOMOIIbI0 pa3BaJbleBaTeNsl MEXaHWYECKUM MyTEM. OTO
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o0ecrieunBacT IUIOTHBIM KOHTAaKT CO CTEHKAMH TOPHOM MOpPOJOH M CO CTEHKAaMH IOBPEKICHHOM
00canHOM KoJIOHHBL. TeXHOIOrus BKJIIOYAET MOATOTOBKY CTBOJIA (paclIMpeHne HHTEPBaa, KaTuOpOBKY
U OYHMCTKY OT LUIaMa C KCIOJb30BAaHMEM DACLIMpHUTENIeH M IIA0JIOHOB), CIIyCK IEPEKphIBAaTEIs Ha
TPaHCHOPTUPOBOYHON KOJIOHHE, €ro (PUKCAIMIO 33 CYET OCTATOUHBIX HAMPSDKEHUN M DIACTUYECKHUX CHIT
0e3 LEMEHTUPOBAHUS, a TaKXKe IOCIEAYIOIIYI0 IPOBEPKY HAaTSHKEHUEM U OIPECCOBKOM JUIA
MOATBEPKACHNS YCTOMYNBOCTH M TEPMETHIHOCTH. [3]

Jnist mpuMEeHEeHUsT pacIMpPSIIOIUXCst TpyO TpebyeTcs pacnonaraTb reoQu3n4ecKuMU JaHHBIMU
13 IPOOYPEHHBIX BOJHM3H CKBa)KUH, CBEACHUSIMHE O YHCIIE 30H C OCIOKHEHUSIMH, a TaKKe HHpopmanuei,
NOJTy4YEHHOH M3 reou3M4ecKux HcciienoBaHuil. brnaromaps 3ToMy ymaercs TOYHO YyCTaHaBIMBAaTh
MHTEpBAJIBl KPEIUICHUS] TaKUX TPYyO0 W yMEHbLIaTh 00BbEM IPOBOIMMBIX OIEPAlMii IO CPaBHEHUIO C
TPaJUIIMOHHON 00CaTHOM KOJOHHOM. [3]

Pacmmpsironuecs  TpyObl 3()(eKTHUBHBI AT JIOKAJIBHOTO KPEIJICHUS CIIEAYIOIIUX 30H
OCJIO)KHEHHUH: OChIIM W O0OBajibl, KaBEpHO3HbIE U IMOMIOLIAOUIME 30HBL. JlaHHAs TEXHOJIOTHS
npuMeHsyiach Ha ckBakuHe Ne 6288a B Tarapcrane. O00pyaoBaHMs I TIOKAJTBHOTO KPETUICHHSI CTEHOK
CKBRKMH C BHEIIHUM JauameTrpoM 216 MummumeTpoB U 190 MIIIIMMETPOB M30JIMPOBAIM MHTEPBAJIBI
881-910 merpos, 1427-1483 merpoB u 1530-1559 MeTpoB, MO3BONIHMB 3aKOHYHUTH OypeHHE CKBAKUHBI
0€3 IIPOMEXKYTOYHBIX KOJIOHH. [2]

TexHonorust pacmmpsrommxcst o0caaHeix TpyO Hamuia 3¢QdQekTHBHOE NpHUMEHEHHE IpU
CTPOUTEJIbCTBE HAKIOHHO-HAIPABIECHHBIX CKBAXHH, IMO3BOJISISI PAAUKAIBHO YHPOCTUTH KOHCTPYKLHIO
ctBoJIa. KiTroueBbIM IpEeNMYILECTBOM SIBIISICTCS BO3MOXHOCTD YCTAHOBKH IIEPEKPHIBATENS B HHTEpBaJIaX
¢ OOJNBIIMM 3€HUTHBIM YIJIOM, BILIOTH 10 65-69 rpagycos, 6e3 morepu >3ppekTuBHOCTH. KOHKpEeTHBIM
MIPUMEPOM CITY’KUT CKkBaknHa Ne 39454, rme mpu 3eHUTHOM yriie 67 TpaaycoB OBLIO YCTaHOBIICHO
pacimpsiroeecs: 000pyIoBaHuE VIS JTOKAJIBHOTO KPEIUICHHUS CTEHOK CKBaYKHH C BHELIIHUM JUaMETPOM
216 MummMmeTpoB. [laHHOE pelleHHe TMO3BOIMIO IOJHOCTHIO HCKIIOUUTH 3aIUIAHUPOBAHHYIO
MPOMEXYTOUHYIO KOJIOHHY JHaMeTpoM 245 MWUIMMETPOB, YTO 3HAYUTENBHO COKPATHIIO
METaJUIOEMKOCTh M CPOKU CTPOUTEIHCTRA. [2]

[lpuMeHeHne pacHpSIOMUXCs TPyO HampsSMYI0 CHHKAET METAJUIOEMKOCTh CKBOKUH U
YCKOPSIET UX CTPOUTEIHCTBO. J[aHHAS TEXHOJIOTHS HE TOJBKO 3KOHOMHYHO YCTPaHSAET OCIOXKHEHHUS, HO
U COXpaHseT AMAMETP CTBOJIA, CIIOCOOCTBYS POCTY HOOBIYM M CHIKCHHUIO JKOJIOTHUYECKHUX PHUCKOB.
KiroueBbIMM  BEKTOpaMH  pa3BUTHS  ABJSIIOTCA  LUMGPOBU3aLMsS MOHUTOPHMHIA, aJanTauus K
IKCTPEMAIILHBIM YCIIOBHAM (TIIyOOKHE 3aJeH, apKTHYeCKHi Mieidb(])) W HUCIOIb30BaHUE HOBBIX
marepuanoB. Lllupokoe BHeOpeHHE JOaHHOW TEXHOJIOTMH CIIOCOOHO KapAWHAJIBHO MOBBICUTb
3 PEeKTUBHOCTE OCBOCHUS CIOKHBIX MECTOPOXKACHUH B MHpE.
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AHHOTALIUA

B nmannoit pabote paccmarpuBaeTcs MPUMEHEHUE KaUOparopa MepeMeHHOro JTHaMeTpa Mpu
OypeHun HEPTAHBIX W Ta30BHIX CKBaXHH. Oco00o€ BHHMMaHHE YAENEHO €ro POl B OOeCHedeHHH
YCTOHYMBOCTH CTBOJA, YIYUIICHHM KayecTBa MPOQWIS CKBXHHBI W TMOBBINICHHH 3()(eKTHBHOCTH
OypeHHs, 0COOCHHO B HAKIIOHHO-HAIPABICHHBIX U TOPU30HTAIBHBIX HHTepBaaX. B padore omucaHbl
KOHCTPYKTUBHBIE OCOOCHHOCTH KaJIHOpaToOpoB IEPEMEHHOTO JWaMeTpa, MPHHIMI WX paboThl U
TEXHOJIOTUYECKUE BO3MOXHOCTH aJ[aNTallMd K HM3MEHSIONUMCS TOPHO-TCOJIOTHYSCKUM YCIOBUSIM.
[MoquépKHyTH OCHOBHBIC MPEUMYILECTBA MPUMEHECHUS TAHHOTO 00OPY/I0BaHUS, TAKKE KaK CHIDKCHHUEC
pHCKa MPHUXBATOB, YMCHBIICHUE KaBEPHOOOPA30BaHUS, YAYUIICHHE OYMCTKUA CTBOJIA W TIOBBIIICHUE
pecypca OypoBoro HHCTpyMeHTa. OTMedaeTcsi MpaKTUYecKas 3HAYMMOCTb HWCIIOJIb30BAHUS
KaTuOpaTopoB IIEPEMEHHOrO JvaMeTpa Uil ONTUMHU3ALUU Tpolecca OypeHHS U COKpaIlCHHS
HETPOU3BOIUTEITBHBIX 3aTpar.

KJIFOYEBBIE CJIOBA
KanubpaTtop nepemeHHOro nuamerpa, KOMIIOHOBKA HU3a OypUIIBHOM KOJOHHBI, yIpaBieHHE
TpaeKTOpHEN CKBa)KUHbI, HAKIIOHHO-HANpPaBICHHOE OypeHHe, 3¢€HUTHBIN YTl

The use of a variable diameter calibrator when drilling wells
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12Student
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ABSTRACT

This paper discusses the use of variable diameter calibrators in oil and gas well drilling.
Particular attention is paid to their role in ensuring wellbore stability, improving wellbore profile quality
and increasing drilling efficiency, especially in deviated and horizontal sections. The paper describes the
design features of variable diameter calibrators, their operating principle, and technological capabilities
for adaptation to changing geological conditions. The main advantages of using this equipment are
highlighted, such as reducing the risk of sticking, reducing cavitation, improving wellbore cleaning and
increasing the service life of drilling tools. The practical significance of using variable diameter
calibrators to optimise the drilling process and reduce unproductive costs is noted.

KEYWORDS
Variable diameter calibrator, drill string bottom layout, borehole trajectory control, directional
drilling, zenith angle.

PasButne HedrTeraszoBoit orpacnu TpeOyer OypeHHsS B CIOXKHBIX TOPHO-T€OJIOTHYECKUX
YCJIOBHSIX, 4YTO TIOBBIIIAET PUCKH OCIOKHEHUU: JIOKAJIbHBIE HCKPUBJICHHS, CY)KEHHE CTBOJIAa U
KaBepHOOOpa3zoBaHue. TpaauIMOHHAs] TEXHONOTHS ¢ €€ KECTKOW KOMIIOHOBKON HH3a KOJIOHHBI,
KOPPEKTUPOBKOM TPAGKTOPUU MyTEM €€ CMEHBI M YaCTUYHBIM OypeHueM 0e3 BpallleHHs, HECMOTpS Ha
0a30Byl0 HaAEKHOCTb, HUMEET MPUHIMNUAILHBIE HemocTarku. K HHM OTHOCATCSA 4YacThle
CHyCKOHOJI’béMHBIe orepannu, BEAYIUEC K MOTEPSIM BPEMECHU U CHUIKCHUIO KOMMep‘IeCKOfI CKOPOCTH,
TOBBIIICHHBIE 3aTpaThl, HU3KOE KadeCTBO CTBOJAa M POCT pHUCKAa oOcloxHeHWi. B  pabote
paccMmarpuBaeTcss HOBOe 000pylIOBaHHE — KaIMOpaToOp MEPEeMEHHOr0 JuaMeTpa B KOMIIOHOBKE HU3a
6ypI/IJIBHOI71 KOJIOHHBI, I/ISMGH}II-OIIII/Iﬁ TPAAUIIUOHHBIC TEXHOJIOTNH 6ypeH1/Is[ BCPTUKAJIbHBIX 1 HAKJIIOHHO-
HalpaBJICHHBIX CKBAXKHH.
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Kamubpatop mepemeHHOro amaMerpa — 3TO THIPOMEXaHHYECKUH  HMHCTPYMEHT,
yCTaHABIMBAEMBIII B KOMIIOHOBKE HM3a OypHJIBbHOH KOJNOHHBI. Ero ximodeBas 0COOCHHOCTh —
BO3MO)KHOCTh M3MEHSTH HApYKHBIH IHaMETp HEMOCPEACTBEHHO B Ipomecce OypeHws, 0e3 mogbéma
KOJIOHHBI HAa TOBEpXHOCTh. [IpuHIMNI pabOThl OCHOBAaH Ha KCIIOJIBL30BAHHM JAaBICHUS OypOBOTO
pacTBOpa: M3MEHEHHE pEKMMa HACOCOB 3aCTaBISIET KaJUOpPYIOIIME SIEMEHTHI BBIIBUTATHCS HIIH
yOnparbcs.

B ymeHbIIEHHOM auameTpe KaauOpaTrop CIOCOOCTBYET YBEIMYCHUIO WM YMEHBIICHHIO
3€HUTHOTO YIVIa, @ TaK)Ke CHIDKCHUIO COMPOTHBICHMS MPH CIYCKONOABEMHBIX omnepanusax. llpu
HIepexoJIe B MOTHBIN ANaMETP KaIHOPYIOIIHe HIeMEHTHI IPY)KUMAIOTCS K CTeHKAM CKBa)KHWHBI, TOBBIIITAS
JKECTKOCTh KOMITOHOBKH HH3a OypHITHPHOM KOJIOHHBI, 00€CTIeYrBast KATMOPOBKY CTBOJIA M CTAOMITU3AINIO
TpaekTtopud. [lepexnoueHue Mexly pesKUMaMu OCYIIECTBISIETCSI C IOBEPXHOCTH OYpOBOH YCTaHOBKH
U KOHTPOJIUPYETCS 10 M3MEHEHHUIO IABIEHHS Ha CTOSKE, YTO JeNIAeT YIpaBiIeHHE HHCTPYMEHTOM
IPOCTBHIM U OIEPATHBHBIM.

Bnaromapst TakomMy nNpHHOMIY pPa0OTBHl KaauOpaTrop MEpPeMEHHOTO IHaMeTpa II03BOJISET
TIOAJICPKUBATh 3aJJaHHBIA 36HUTHBIN YT0Jl, KOPPEKTUPOBATh TPAEKTOPHIO U YAyUIIATh KaueCTBO CTBOJIA
CKBOKHMHBI 0€3 OCTAaHOBKM OypeHHs W 0e3 BBIINOIHEHUS JOTOJTHUTENBHBIX CITYCKOITOABEMHBIX
omepauuii. DT0 OCOOCHHO Ba)XHO TNpU OYpeHHWH B CIOXHBIX TEOJOTHMYECKHX YCIOBHUSX, NpPHU
HEOAHOPOAHOCTHU IOPOI U HCYCTOP'IHHBBIX CTCHKaX CKBa>XHHBI, I'7IC Tpe6yeTc;1 IIOCTOsAHHAs aaanTanust
KOMITOHOBKH K H3MEHSIOIINMCS YCIIOBHUSIM.

OmbIT IprMeHeHHs KanuOpaTopa MepeMEeHHOTO AuaMeTpa Mmoka3aH Ha npuMepe [IprobGcekoro
MECTOPOXKACHMUSL, T1ie OypeHue OCIOKHSIOCh 00BaJlaMH aJIEBPOJIMTOB M aprHIUIMTOB, HaOyXxaHUEeM TIINH
¥ 7ke100000pa30BaHKEeM CTBOJIA. B TpauIIMOHHOM TEXHOIOTHH MEKTY OITOTOBKOM CTBOJIA M CITYCKOM
CIIeTyIOIIeH KOMITOHOBKH BO3HHUKAJIM TOBTOPHBIE T€OJIOTHYECKHIE OCIIOKHEHHMS, YTO CHIYKAJIO KayeCTBO
OypeHus ¥ yBEJIMYUBAIIO BpeMs pador [1].

[IpuMeHeHne THAPABINIECKOTO KanuOparopa NepeMeHHOro AuaMeTpa B COCTaBe KOMIIOHOBKH
HH3a OypHIIBLHOW KOJIOHHBI IO3BOJIMIIO B TIpoliecce OypeHUs IO Iep )KUBATh 3aITaHHBIN 3€HUTHBIA yTroJl
Y OTIEpaTUBHO YINPABIATH TpaekTopuei 0e3 nmogbéma OypHiIbHOM KOJOHHBL. B pesynsrate cokparnioch
KOJIMYECTBO CITYCKOTIOABbEMHBIX OIEpaIliii, YIyUdIIHIOCh Ka9YeCTBO CTBOJIA U ObLIa TIOTy4YeHA YIKOHOMHUS
BPEMEHH OKOJO 36 YacoB Ha OAHY CKBRXHHY, YTO MOATBEPAWIO 3()(PEKTUBHOCTH HCIOJIB30BAHUS
JAHHOTO 00O0PY/IOBAaHMS B PEAJIbHBIX IPOMBICIIOBBIX YCIOBHSAX [2].

Hcnone3ys Bcero nUIb OJUH KaIMOpaTtop IMEPEMEHHOTO JuaMeTpa, JaHHas TEeXHOJOTHs
o0ecrieyrBaeT BO3MOXKHOCTh ONIEPAaTUBHOTO YIPABICHUS TPACKTOPHEH CKBa)KWHBI HEOCPEACTBEHHO B
npouecce OypeHuss Oe3 moxbéMa KOMIIOHOBKM HHU3a OypwiIbHOW KOJOHHBL EE 0coOeHHOCTB
3aKIF0YaeTCsl B UBMEHEHHH KECTKOCTH KOMIIOHOBKH HI3a OypPHIIBHON KOJIOHHBI 32 CUET PETyIMPOBAHUS
JaMeTpa KajauOpaTopa, 4To MO3BOJISIET OJHOBPEMEHHO TOMIJCPKUBATh 3aJaHHBI 3€HUTHBIN Yroil U
BBITIOJTHATD KAaUECTBEHHYIO KaJMOPOBKY CTBOJIA. DTO NPHUBOAUT K COKPALICHUIO CITYCKOTOIBEMHBIX
Ollepalyi, TMOBBIIIEHUIO KayecTBa CTBOJIA CKBAXHWHBI M CHIDKGHHIO BPEMEHHM M 3aTpar Ha
CTPOMTENILCTBO, YTO W  ONpEeAeiseT  BBICOKYIO  3(P(eKkTUBHOCTH  JTaHHOW  TEXHOJIOTHH.
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AHHOTAIIA

B pabote paccmarpuBaeTcs BIMSHHE OCHOBHBIX IapaMeTPOB KyMYJISTHBHOM nepdopanuu Ha
NPOAYKTUBHOCTh CKB2)XKMH, BCKPBIBAIONIMX KapOOHATHBIE KOJUIEKTOpHI Y30ekuctana. Llenmsio
WCCIICIOBAaHUs SIBISETCSl MOBbIMICHHE 3((EKTUBHOCTH INPUTOKA 3a CYET ONTUMAIBHOIO mHombopa
[IyOUHBI IPOHMKHOBEHHMS, IUIOTHOCTH M (a3sHMpoBKH mNep(opalioHHBIX KaHaloB. B kadecTBe
METOI0JIOT U MCTIONBH30BaH aHAIH3 [e0Ioro-PU3HYeCKNX 0COOEHHOCTEH KapOOHATHBIX KOJUIEKTOPOB U
00001IeHNEe MPAaKTUUECKUX AaHHBIX MPUMEHEHHUS KyMYISTHBHOHW mepdopanuu. YCTaHOBICHO, YTO
pauvoHaJbHBIA  BbIOOp mapaMeTpoB  mepdopalud  MO3BOSIET  CHHU3UTh  JONOJHUTEIHHOE
THIPOJMHAMUYECKOE COTIPOTHBICHHE M YMEHBIIUTH OBPEkKACHUE MpU3a00itHO# 30HEI. [loaydyeHHbIe
pe3ynbTaThl UMEIOT MPAKTHUECKYI0 3HAaYMMOCTh NPH MPOEKTUPOBAHUM 3aKaHYMBAHMS CKBa)XHUH 0e€3
INPUMEHEHUS! OTIOJHUTEIIBHBIX METO0B HHTEHCH(PHUKALIIH.
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ABSTRACT

The paper considers the influence of the main parameters of cumulative perforation on the
productivity of wells penetrating carbonate reservoirs of Uzbekistan. The aim of the study is to increase
inflow efficiency through the optimal selection of penetration depth, shot density, and phasing of
perforation channels. The methodology is based on the analysis of geological and physical
characteristics of carbonate reservoirs and the generalization of practical experience in cumulative
perforation application. It is shown that a rational selection of perforation parameters reduces additional
hydrodynamic resistance and minimizes damage to the near-wellbore zone. The obtained results are of
practical importance for well completion design without the use of additional stimulation methods.

KEYWORDS
Cumulative perforation, carbonate reservoirs, well productivity, bottomhole zone.

O dexTHBHOCTD OypeHHs U NOCIEAYIOUIeH IKCIUTyaTallii CKBKUH BO MHOTOM ONPEIEIIseTCsI
KaueCTBOM BCKPBITHS IPOAYKTHBHOTO IJIacTa. 3aBEepIIAOIIMM 3TarioM OypeHUsl siBiseTcs nepdopanus,
obecreunBaroasl TUAPOIMHAMHYECKYIO CBS3b MEXIYy CTBOJIOM CKBOKHWHBI M 1iactom. Jlis
KapOOHATHBIX KOJUIGKTOPOB Y30€KHCTaHa JaHHas omepaunus uMmeeT ocoboe 3HaueHHE BCIEICTBUE
BBICOKOM HEOJHOPOTHOCTH, TPEUIMHOBATOCTH M YYBCTBHTEIBHOCTH NpPHU3a0OWHOM 30HBI K
MEXAHUYECKOMY BO3JEHCTBUIO.

AKTyaJIbHOCTh ~ ONTHMHU3AIUA  [ApaMEeTPOB KyMYJSTHBHOW mepdopanuu  oOyclOBIeHA
HEOOXOMMOCTBIO TOBBIIIEHUSI J1eOUTa CKBRXMH 0€3 MNPUMEHEHHs IOPOTOCTOSIIMX METOHOB
uHTeHcH(uKauy. HepanoHaibHbIH BEIOOP MapaMeTPOB MOXKET IMPUBECTH K Pa3pylICHUIO CTPYKTYPhI
TIOPOJIbI, YBEITHYCHUIO CKUH-(pAKTOpa ¥ CHIDKCHHIO (DMIIBTPAIIMOHHBIX XapaKTePUCTHK KoJutekTopa [2].
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KymynstuBHass mnepdopanus OCHOBaHA Ha (OPMHPOBAHUM BBICOKOCKOPOCTHOH CTpyH
MPOAYKTOB JIETOHAIIMH, OOecreynBaromiell MmpoOuTHEe O00CAJTHON KOJOHHBI, HEMEHTHOTO KOJbIA H
MPOHUKHOBeHHE B TIacT. K OCHOBHBIM TapaMeTpaM OTHOCSTCS AJMWHA Tep(OparmoOHHOTO KaHama,
TUIOTHOCTh BBICTPEIOB M (ha3UpOBKA. YBEIMYCHHE TIIyOWHBI NMPOHWKHOBEHUS TO3BOJISICT BBIWTH 3a
TIPEIENTbl 30HBI TTOBPEXKIEHUSI OypOBBIM PAaCTBOPOM, OTHAKO Ype3MepHas TIyOnHa MOXKET MPUBECTH K
JIOKAIIbHOMY pa3pyiieHuio mopoasl. [ImoTHocTh mepdopamnmm omnpenenseT 3hGeKTUBHYIO TUIOMAIb
¢unpTpanmy, a ¢a3supoBKa BIMSET HAa BEPOSTHOCTh IIEPECEYCHUS] ECTECTBEHHBIX TpPEHIMH B
KapOOHATHBIX KOJUIeKTOpax [1].

[Tepdhopanmontbie cCHCTEMBI TTOCIIEeIHETO TToKoIeHus cepuii CrkoprmoH® (64, 73, 89, 102, 114)
u Ammurarop 127 npemnasnadeHs! 1 nposeacHus [IBP Bo Bcex THmax CKBaKWH HA TeO(QH3NIECCKOM
kabene 1 HKT npu HU3KUX M BBICOKHX THIPOCTATHYCCKUX JaBieHUsx U Temmeparype ao 200 °C. Bee
CHCTEMBI IMEIOT aHAIOTHYHYIO KOHCTPYKIIMIO M OTIIMYAIOTCS TOJNBKO TabapuTHBIMU pazMepamu. OHH
MPUMEHSIOTCS B BEPTHUKANBHBIX, HAKJIOHHO-HANPaBICHHBIX W TOPU3OHTAIBHBIX CKBAXHHAX,
oOecrieunBasi BBICOKYIO HAIEKHOCTh M 0Oe3omacHOCTh padoT. KiroueBodl 0COOEHHOCTBIO SIBISETCS
WCIIOJIb30BaHUE CIICMANBHBIX TNIACTHKOBBIX (PUKCATOPOB 3aps0B, 3HAYNTEIHHO COKPAILAIOIINX BpEMSs
cOoopku mepdocucreM. Takas KOHCTPYKIMS TOBBIIIAET TOYHOCTH TMO3UIMOHUPOBAHUS 3apsioB U
rapaHTUpyeT HaIeKHYIO Nepeaady AeTOHALNN OT IETOHUPYIOIIETO IIHypa K 3apsiay.

IIpoBen€HHBIN aHAIN3 NTOKA3bIBAET, YTO ONTHMAIIBHOE COUYECTAHUE IapaMETPOB KyMYJISITUBHON
nepopanuy Mo3BOJSAET YAYUYIIATh YCIOBHUS (PUIBTPAIIMN M MTOBBICUTH TIPOMYKTHBHOCTH CKBaXXUH. B
MIEPCIIEKTUBE JalTbHEHUINE MCCIIeIOBAHNA 11e1ecO00pa3HO HApPaBUTh HA YHCIEHHOE MOAEITHUPOBAHIE
NPOIIECCOB MPUTOKA € YUYETOM TPEIIMHOBATOCTH KapOOHATHBIX KOJUICKTOPOB M COIIOCTABJICHHUE
OTEYECTBEHHOTO OTIBITA C 3apYOEKHBIMU TEXHOJIOTHSIMH 3aKaHUYUBAHUS CKBAYKHH.
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Hcnonp3oBanne BUOporacureneil B cCOCTaBe KOMIIOHOBKY HU3a OypHUIIbHOM KOJIOHHBI TP OypeHUn
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AHHOTAIIUA

B nmponiecce Oypenust CKBaXXHH BHOPALIMU TIPEACTABISIOT CEPhE3HYIO OIMACHOCTH I OYpOBOTO
WHCTPYMEHTA, B YaCTHOCTH, KOMIIOHOBKH HU3a OypUIIBHOM KOJOHHBI U OYpHIILHOW KOJIOHHBI, UTO BIICUET
3a cOOOW 3HAUMTENbHBIM SKOHOMHYECKHH ymiep0. CBoeBpeMEHHOE BEISBICHHE NPOOIEM MOXKET
MPUBECTH K TPEIOTBPAICHAIO TIPOCTOCB W M3HOCA MHCTpyMeHTa. it GophObI ¢ BUOPAIIMOHHBIMU
Harpy3kamu ToJOWpaeTcs paloHaIbHAass KOHCTPYKIIUS KOMITIOHOBKHM HH3a OYpWJIBHON KOJIOHHBI, a
TaKKe UCIONB3YIOTCS  CICHHabHBIE JeMII(UPYIONINE YCTPOMCTBA W  aHTHBHOPAIMOHHBIC
MIPOMBIBOYHBIC XKHUIKOCTH. KpoMe Toro, s YMEHBIIICHUS] BUOPAIIMU W AMITTHTY]] OKOB HEOOXOANM HX
MMOCTOSTHHBIHN MOHUTOPHHI.

KJIFOYEBBIE CJIOBA
Bypenue, BuOpanuu, mIOKH, AeMI(UPYIOLIME YCTPOWCTBA, KOMIIOHOBKa HHU3a OypHIBHOMN
KOJIOHHBI.

Use of vibration dampers in the bottom assembly of drill pipes for well drilling
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ABSTRACT

During the drilling process, vibrations pose a serious threat to drilling tools, particularly the
bottom hole assembly and drill string, resulting in significant economic losses. Timely identification of
problems can prevent downtime and tool wear. To combat vibration loads, a rational design of the bottom
hole assembly is selected, and special damping devices and anti-vibration flushing fluids are used. In
addition, constant monitoring is necessary to reduce vibration and shock amplitudes.

KEYWORDS
Drilling, vibrations, shocks, damping devices, drill string bottom assembly.

Mok n BuOpammy OypHIBLHOW KOJIOHHBI SIBISIFOTCS OJHOM M3 OCHOBHBIX INPHUYMH OTKAa30B
OypoBoro mHCTpyMeHTa. Takke OHH MOTYT MPUBECTH K TTOBPEKICHUIO CTBOJIA CKBAKHHBI U BBIXOTY W3
cTpost OypoBo# ycraHOBKH. CBOEBPEMEHHOE BBISIBIICHUE U YCTPaHEHHE IIOKOB U KOJIeOaHNH OypHIIbHON
KOJIOHHBI HMMEET O4YeHb Ba)KHOE 3HAUeHHe [UIS MPEJOTBpAIEHUS IPOCTOEB U IOBPEKICHUS
000pyIOBaHUSL.

Bubpannu — 310 BEIHYXIEHHbIE KOJIeOaHNs, KOTOPbIE BOSHUKAIOT B PE3yJIbTaTe:

® B3aUMOJICHCTBHS MEKY JIOJIOTOM U pa30ypHUBaeMOid IOPOJION;

® BpaIeHus: OypUILHON KOJOHHBI M €€ B3aUMOJICHCTBHE CO CTBOJIOM CKBaYKHHBI,

® paboTa OypOBBIX HACOCOB;

® paboTa BUHTOBOTO 3a00MHOTO JIBUTATEIIA.

HccnenoparensMu pa3nnyaroTcss TPU OCHOBHBIX THIIA BUOpaIuii Ha OypWIBHON KOJOHHE H
KOMITOHOBKH HU3a OypUIIBHON KOJIOHHBI:

1. OceBble BUOpanuu — HauOOJiee YACTO NAHHBIA THI KOJIEOAHMA BO3HUKAET NMPU CMEHE
pa30ypuBaeMbIX IUIACTOB, MMEKOIIMX pa3HbIE CBONCTBA, a TaKXKe MPH MPOXOXKIECHUH TBEPIBIX
nporutactkoB. [lpu yBenuueHnHn aMImuTyAbl KOJEOaHWH JOJIOTO HAYMHAET MOJCKAKHBATh, TEPSS
KOHTaKT C 3a00eM.
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2. TopcuoHHBIE BHOpalMM — CKA4KOOOpa3HOE JABIKECHUE OYPHUIILHON KOJIOHHBI, BBI3BaHHOE
PE3KUMH YCKOPEHHMSIMU U 3aMeUIEHUSIMU TIpH ee BpameHuu. Hanbomnee yacto TopcuoHHas BUOpanust
nposiBisieTcss Nmpu OypeHMH JOJIOTaMU C aJIMa3HO-TBEPAOCIUIABHBIMM IIJIACTUHAMH, IIPUYEM B
HEKOTOPBIX ~ CIIydasiX, TMPOLECC COMPOBOXKIAETCA TMOMEPEUYHBIMH  KONeOaHUsIMH  3a00HHOTO
o0opynoBaHMUsL.

3. Ilomepeunsie BUOpanuy — MassTHUKOBOE JABIKEHHE B IONIEPEYHOM HarpasieHnHn. Okoso 75
MPOILIEHTOB OTKAa30B U aBapuil MPOUCXOAUT N0 MPUYMHE ITUX KojJeOaHui. B pe3ynbraTe momnepeyHoro
JBWKEHUsI OYpUIIbHOM KOJIOHHBI M IOJIOTA BO3HUKAET M3TU0 U 3aBUXPEHUE.

B ycnoBusix, Korga 3HauMTENbHAs 4acTh 3HEPIHMM TPATUTCSA Ha BO30YXKAEHHE KPYTHIBHBIX,
OOKOBBIX M OCEBBIX BHOpaIMii, HAOIIOOAETCS CHIKCHHE MEXaHWYECKOW CKopocTH npoxonku. Ilpum
BO3HMKHOBCHWH KOMOMHHPOBAHHBIX KoJieOaHU B OypWIIbHOW KOJIOHHE HMX aMIUIUTyJa M YacToTa
OCTAIOTCS] HEM3MEHHBIMU AK€ NIPH KOPPEKTUPOBKE IapaMeTpoB OypeHus. ToabKo MOIHAs OCTaHOBKA
nporecca OypeHUs M BbLIEPKHBAHUE OypHIIBHOW KOJIOHHBI B CTATUYHOM COCTOSIHUH CIIOCOOCTBYET
CHIDKEHHIO YPOBHSI BHOpPAllMii W pacCerBaHUIO MHEPIUOHHON SHEPrHU KOHCTPYKUUH. IpaBUIBHBIN
noa0op BcexX 31EMEHTOB KOMIIOHOBKH HH3a OypHIBHON KOJIOHHBI C YY€TOM UX CKJIOHHOCTH K CO3/1aHHUIO
Pas3In4HBIX BUJOB KOJIeOaHU, HAIIpUMEP MCIIOIb30BaHKE 10JI0T, UMEIOIUX aJIMa3HO-TBEPAOCIIaBHbIC
IUTACTUHBI C MEHBIIUM YIJIOM HAaKJIOHAa pE3IOB JJIi YMEHBIIEHHS HX arpecCHUBHOCTH, a TaKxke
ONITUMH3ALINS PeKUMa OypEeHHS, TAKUX KaK PEryJMpOBKa HArPy3KH Ha J0JIOTO MIIH CKOPOCTH BpalleHus,
00eCreunBalOT TOBBIIIEHHE CKOPOCTH OypeHus. DTO TakkKe CHOCOOCTBYET CHHKECHHIO YaCTOTHI
NPEXIEBPEMEHHOIO BBIXOHa M3 CTpOsl OypuiIbHOrO OOOPYIOBAaHMS U COKPALICHHIO CPOKOB
CTPOMTENIECTBA CKBAXHHBL. Il CHIDKCHHUSI aMILTUTY/AbI IIOKOBBIX HArpy30K M BHOpanuii HeoOXoaum
MOCTOSIHHBII X MOHUTOPHHI, YTO IO3BOJISIET HOBBICUTH 3G (EKTUBHOCTD OYpEHHsI, COKPATUTh 3aTPaThl
¥ YMEHBIIUTH OOMIYIO IPOIOIKUTEIHHOCTE padoT [2].

Ha mpumepe ckaxun 42461 u 4241 AzHakaeBCKOro MecTOpOXIeHHs B PecmyOnuke
TarapcraH ObLIO YCTAaHOBJICHO YMCHBIIICHHE 3HAUCHHMH OCEBBIX KoyeOaHMii Ha 50 IpPOICHTOB MpH
OypeHHUH C WCIONB30BAaHMEM MeXaHm4deckoro nemndepa (ckBaxuHa 42461) mo cpaBHEHHIO CO
CTaHJApTHBIM crtocoboM (ckBaxknHa 424107). Takke ycTaHOBJIEHO MOBBINICHUE PECYPCOB JIOJOT MPHU
WCIIOJIb30BAaHUU KOMIIOHOBOK C Jemrdepamu. Pemennem 3Tux mpoOieM OyaeT YMEHBLICHHE 4Hcia
xosnebanuit Ha 30-50% u HenomylIeHNe 3aBUXPEHUI OypHIIBHOIO HHCTPYMEHTA B Ipolecce OypeHus,
YTO NMPUBEAET K YMEHBIIEHHIO H3HOCA HIEMEHTOB OypPHIILHOIO HHCTPYMEHTA M CHU3UT SKOHOMHUYECKHE
3aTpaTsl Ipu OypeHUHN CKBAXXUH B OCJIOKHEHHBIX YCIOBUAX [1].
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[IpuurHbBI CHIKEHUS TPOITYCKHOM CIOCOOHOCTH TPYOONPOBOJA U MX CIIOCOOBI CHUYKEHHS
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L2Crynent
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AHHOTALIUA

B pabore paccMOTpeHBI NMPUYHMHBI CHIDKEHHS TPOIYCKHOW CIIOCOOHOCTH TPYOOIPOBOIOB,
CBSI3aHHBIE ¢ 00pa30oBaHWEM OTIOKEHHH Ha BHyTpeHHell moBepxHocTH Tpyd. I[IpoanammsmpoBano
BIVSIHME Pa3JIMYHBIX BUJIOB OTJIOXKCHUN HAa THIPABIMYECKHE PEXKUMBI PabOTHl TPYOOIPOBOTHBIX
cucteM. [lpencraBieH 0030p CYIIECTBYIONIMX METOMOB OYUCTKH TPyOONPOBOMOB, a TaKKe
paccMOTpeHbl WX MPEUMYIIeCTBa W orpaHuyeHus. [lokazaHo, 4TO cCBOoeBpeMeHHas M d(PQPeKTHBHAS
OUYUCTKA SIBIIAETCA HauOoliee palMOHAIBLHBIM CIOCOOOM BOCCTAHOBJICHUS PabOTOCTIOCOOHOCTH
TPYOOIIPOBOJIOB, B TOM YHCIIC CIOKHON KOH(PUTYpaIUH.

KJIFOYEBBIE CJIOBA
TpyOonpoBoasl, MPOMycKHasE CIOCOOHOCTh, OTIOKEHHSI, THIPABIMYECKOE CONPOTUBICHHE, OYMCTKA
TPYOOIIPOBOJIOB, BOCCTAHOBJICHNE PA0OTOCTIOCOOHOCTH, IKCILTyaTaIHsl TPYO.

Causes of pipeline throughput reduction and methods for its mitigation
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ABSTRACT

The paper examines the causes of reduced pipeline capacity associated with the formation of
deposits on the inner surface of pipes. The influence of various types of deposits on the hydraulic
operating conditions of pipeline systems is analyzed. An overview of existing pipeline cleaning methods
is presented, along with their advantages and limitations. It is shown that timely and effective cleaning
is the most rational way to restore pipeline operability, including pipelines with complex configurations.

KEYWORD
Pipelines, throughput capacity, deposits, hydraulic resistance, pipeline cleaning, restoration of
operability, pipeline operation.

B mponecce skcruryatanmu TpyOONPOBOIHBIX CHCTEM pa3IMYHOTO HA3HAYEHHS Ha MX

BHYTPEHHEH MOBEPXHOCTH HEM30EKHO 00Pa3yIOTCs OTIOKEHUS PA3IMUHON MPUPOBI, YTO IPUBOJUT K
YXYAUICHUIO THAPABINYECKUX XapaKTePUCTHK U CHIKEHHIO MPOIYCKHOM criocobHocTH. [1,4] lannas
npobieMa XxapakTepHa Kak JUIsi CHCTEM BOJIOCHA0XKECHHS H TeIJIOCHAOKEHWs, Tak W IS
TEXHOJIOTUIECKUX TPYOOTIpoBOAOB. [1]
OCHOBHOW TPUYMHON CHIKEHUS MPOIMYCKHOW CHOCOOHOCTH TPYOOTPOBONOB SIBISIETCS HAKOIICHUE
KOPPO3MOHHBIX, MEXaHMUYECKUX, OUOIOTMYECKHX W MHHEpPaJbHBIX OoTIokeHHWd. [2,5] INpucyrcrBue
TakuX o0O0pa3oBaHWH yBEJIMYUBAET MIEPOXOBATOCTh CTEHOK TPYyO, TOBBILIACT THAPABIMYECKOE
COIIPOTHBJICHUE U BBI3BIBAET YMEHbILEHHE 3((EKTUBHOTO MMPOXOAHOTO ceueHHsL. [lake He3HaUnTeTbHOE
YMEHBIIIEHNE BHYTPEHHETO TUaMeTpa MPUBOIUT K 3aMETHOMY CHIDKEHHUIO pacxojia TPaHCIIOPTUPYEMOH
CpeIbl U pOCTY SHEPTETUUECKUX 3aTpart. [4, 5]

OTi0oXeHHUsT OKa3bIBAIOT CYIIECTBEHHOE BIMSHHE Ha THAPABIMYECKHE PEXHUMBI PadOTHI
TpyOOmpoBoaOB. 1y moaaep:kaHus 33JaHHOTO pacxona TpeOyeTcsl yBelndeHne nepenaaa JaBlieHus,
YTO HETaTMBHO CKa3bIBAacTCS Ha HAJIEKHOCTH CHCTEMBI M CPOKE CIYKObI TpyOOmpoBomoB. [1,5]
AJBTepHAaTUBHBIE CIIOCOOBI KOMIICHCALMH, TAKUE KaK U3MEHEHNE CBOWCTB TPAHCIIOPTUPYEMOM Cpelbl,
B OOJIBIIMHCTBE CITYYaeB ABJSIOTCS TEXHHUECKH MIIM SKOHOMUYECKH Helleaecoo0pa3HbIMu. [2]
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Haunbonee pamuoHaJbHBIM — CIIOCOOOM  BOCCTAHOBJICHUS  MPOMYCKHOW  CIIOCOOHOCTH
TPYOOIIPOBOIOB SIBJISIETCSI UX OYUCTKA OT OTIIOKEHHH. [2, 3] B paboTe paccMOTpeHbI OCHOBHBIE METOBI
OYKCTKH, BKIOYasl THAPOOAPOIVMHAMHYECKYIO, THAPOIICKTPOUMITYILCHYIO, 3ICKTPOMEXaHHYECKYIO,
MEXaHOKaBUTALMOHHYIO, THIPOIHEBMATHUECKYI0O U YAapHO-IedopMaluoHHy0 ouucTKy. [lokazaHo,
4T0 3QPEKTUBHOCTH MPUMEHEHUS KaX]IOTO METOJIa OTIPEENIAETCS XapaKTePOM OTIIOKEHUH, THAMETPOM
TpYO, MPOTSHKEHHOCTHIO M KOH(UTYpanuel OYuIaeMoro yqacrka. [3]

OtaensHOE BHUMAHUE YIIEJNEHO MPodieMe OUYMCTKU TPyOOTIPOBOAOB CIOKHOW KOH(UTYpALHH,
BKJIIOUAIOIIMX KPUBOJIMHEWHBIE YYacTKM M OTBOABL. OrpaHuueHHs TPaJULUOHHBIX METOMIOB
NOMYEPKUBAIOT HEOOXOJAMMOCTh Pa3BUTHS ¥ BHEIPCHUS CICIHATM3HPOBAHHBIX TEXHOJOTHH,
00ecIeunBaroiX Ka4eCTBEHHYIO OYMCTKY TAKUX YYaCTKOB. [2, 3]
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AHHOTALUA

B pabore paccmarpuBaeTcsi NMPHUMEHEHHE TEXHOJOTHH HCKYCCTBEHHOTO HHTEIUIEKTa JUIs
PETYIMpOBaHUS [ABICHUS W MOHHTOPHHTA COCTOSHHS TPYOOIPOBOIOB B He(TEra3zoBoi OTpPACIH.
[IpeanokeH WHHOBALMOHHBIA METOA JUATHOCTHKH, OCHOBAHHBIH Ha WCIONB30BAHUM BHEUIHHX
MHTEIJUIEKTYaJIbHBIX TaTYMKOB TAaBICHUS M aHAIN3a PEaKkInuu TPyOOIpoBoIa Ha BHYTPEHHEE JAaBICHHE
TPaHCIIOPTUPYEMOTO TpoayKTa. [IpuMeHeHHWe anropuTMOB MAIIMHHOTO OOYYeHHS IIO3BOJISCT
OLICHUBATH TOJILIMHY CTEHKH TPYOBI M BBISIBIISITH 30HBI KOPPO3UHM 0€3 OCTAHOBKU TEXHOJIOTHYECKOTO
npounecca. Muarterpanus cucremsl ¢ SCADA 1 nudpoBbIMH ABOMHMKAaMU MOBBIIACT O€30MACHOCTD U
3P PEKTUBHOCTH TPYOOIIPOBOAHOTO TPAHCIIOPTA.
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ABSTRACT

The paper examines the application of artificial intelligence technologies for pressure regulation
and condition monitoring of pipelines in the oil and gas industry. An innovative diagnostic method based
on external intelligent pressure sensors and analysis of the pipeline response to internal pressure of the
transported product is proposed. The use of machine learning algorithms enables pipeline wall thickness
estimation and corrosion detection without interrupting the technological process, while integration with
SCADA systems and digital twins improves safety and operational efficiency.

KEYWORDS
Artificial intelligence, pipeline transportation, pressure regulation, oil and gas industry, machine
learning, digital twins, deep neural networks, predictive analytics, SCADA systems, water hammer.

Pa3zBuTHEe TEXHONOTHI HMCKYCCTBEHHOTO HHTEIUIEKTAa AKTHBHO BIHSET Ha He(TErasoBylo

IPOMBILUIEHHOCTh, B TOM YHCJI€ Ha yNpaBieHHWE TPyOONPOBOIHBIM TPAHCIOPTOM M PETYINPOBaHUE
naBneHus. KoHTponb JaBieHWs SBISETCS KIIFOYEBBIM  (pakTOpoM Haja&KHOW U 0Oe30macHOH
9KCIUTyaTalliyd TPyOOIIPOBOOB, TIO3BOJISIS MPEIOTBPAIIATh YTEUKH, aBapUU, THAPOYNAPHl M CHIKATh
9KOJIOTMUYECKHE PUCKU. TpajMLMOHHBIE METOABI YNpPaBIECHUS Y)K€ HE B IOJHOW Mepe OTBEYArOT
TpeOOBaHMUSIM COBPEMEHHBIX CJIOKHBIX U MPOTHKEHHBIX TPYOOIPOBOJHBIX CUCTEM, YTO 00YCIIOBIUBAET
HEOOXOAMMOCTh BHEIPEHNSI MHTEIUIEKTYyalIbHBIX TEXHOMOTHHA.[1]
HckyccTBeHHBI HHTEJUIEKT o0ecreunBaeT oOpaOOTKy M aHanu3 OoJbIIMX OOBEMOB JaHHBIX,
MOCTYNAIOIIKX C JaTYMKOB JABIEHUS, TEMIEPATYpbl U pacxosa, a TaKkKe MO3BOJISIET IPOrHO3UPOBATh
HEITaTHBIE PEXUMBI ¥ OTITHMU3UPOBATH YIIPaBICHHUE B peallbHOM BpeMeHH. B npakTrke HeTera3oBbIx
KOMITaHWH aKTUBHO TIPUMEHSIIOTCSI METO/Ibl MAIIMHHOTO O0y4YeHHs1, ITyOOKHe HelpoceTH u upoBbie
JBOWHHKH, HOBBIIIAIONINE 3PPEKTUBHOCTL M 0€30IaCHOCTh TPAHCIIOPTHUPOBKHU YIIIEBOAOPOIOB. [1,2]

B pamkax maHHOrO WCCII€AOBaHUS NpEiaraeTcs WHHOBAIMOHHBIM MOAXOI K MOHHUTOPHUHTY
TEXHUYECKOTO COCTOSIHUSI TpPyOOIPOBOJIOB, OCHOBAHHBIH Ha WCIIOJIb30BAHUH HHTEIJICKTYaJbHBIX
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JaTYMKOB JABJICHUS, YCTaHABIMBAacMbIX Ha BHEIIHEW MOBEPXHOCTH TpyOwl. BHyTpeHHee maBieHue
TPAHCIIOPTUPYEMOTO MPOAYKTa paccMaTpUBAETCsl KaK AMATHOCTHYECKWH (DaKTop, a aHaJIu3 peakiui
CTEHKH TPYOOIIPOBOJIa Ha 3TO JIABJIICHNE C MPUMEHEHHEM aJITOPUTMOB MAIIMHHOTO 00yUeHUS MTO3BOJISET
OLICHUBATH (PAKTHUYECKYIO TOJIIUHY CTEHKH M BBISBISITH 30HBI KOPPO3MOHHOTO M3HOCA. MHTerpamus
cucreMbl ¢ SCADA u 1mudpoBeIMH JBOWHHKAMH 00€CIICUMBACT HETIPEPHIBHBI MOHUTOPHHT O3
OCTaHOBKH  TPAHCIOPTUPOBKH,  TIOBBIMAS  MPOMBIIUIEHHYI0O  0€30MacHOCTh W CHIDKas
9KCITyaTallMOHHBIE 3aTpaThl, OCOOCHHO [UII MarucTpalibHBIX TPYyOONPOBOAOB B YOAJIEHHBIX U
TPYAHOAOCTYIIHBIX peruoHax. [1,2]
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AHHOTALIUA

B pabote mpemioxkeH KOMIUIEKCHBIN MOAXO0J K TOBBINICHUIO MPOMBIIUICHHONH 0€301acHOCTH
He(Tera3oBbIXx OOBECKTOB, OCHOBAaHHBI HAa WHTErpallMd KOJHMYSCTBEHHOIO aHAllM3a pPHCKOB U
MHTEJUICKTYaJIbHON MTOATOTOBKH MepcoHana. PazpaboTana KOHIETIHS aJanTHBHON CUCTEMbI 00y4YeHUs
C TpUMEHEeHHeM LU(POBBIX NBOMHHUKOB, VR/AR-TexHONMOTHI M alTOPUTMOB MAaIIMHHOTO OOydYEHUS,
HaIpaBJICHHON Ha CHW)KEHHE BIIMSHUS YeJIOBEUeCKOro akTopa Ha aBapHHOCTh. Peanu3anus nouxona
MO3BOJISIET MOJCIUPOBATh ABAPUIHBIC CHUTYallMH, MEPCOHAIM3UPOBAaTh TPEHUHIOBBIC CLEHAPUH U
MOBBIIIATh YCTOWYMBOCTh MPOHM3BOICTBEHHBIX OOBEKTOB, (OPMHPYSI COBPEMEHHYIO KYJIBTYPY
MIPOMBIIINIEHHOW 0€30MIaCHOCTH B HEPTETa30BON OTPACIy.
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ABSTRACT

This paper proposes a comprehensive approach to improving industrial safety at oil and gas
facilities, based on the integration of quantitative risk analysis and intelligent personnel training. A
concept for an adaptive training system using digital twins, VR/AR technologies, and machine learning
algorithms has been developed, aimed at reducing the impact of human error on accidents. Implementing
this approach enables the simulation of emergency situations, personalization of training scenarios, and
increased resilience at production facilities, fostering a modern industrial safety culture in the oil and
gas industry.

KEYWORDS
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HedrerazoBas oTpacinb OTHOCHTCS K 4YHCIy HaumOoJee TEXHOJOTHYECKH CIIOXKHBIX U
MOTEHIIMAIBHO OMACHBIX Cc(ep NPOMBINUIEHHOCTH, T YpPOBEHb OE30MacHOCTH B 3HAYMUTEIHHON
CTereHu ormpesensercs 3PQGEKTHBHOCTHIO aHAM3a PHCKOB U TPO(EeCcCHOHABHOH TOTOBHOCTHIO
nepconana. B pabote npenioxxeHa KOMIUIEKCHAs MOZEIb 00ecrieueH st IPOMBIIIIEHHOW 0€3011acHOCTH,
OCHOBaHHas HA MHTETPaLlUK KOJIMUECTBEHHOTO aHAIM3a PUCKOB, HU(PPOBHIX IBOMHUKOB U aJalTUBHBIX
TexHoyiornii oOydenus. llokazano, 4To mpeobiamaromias OJIS aBapHil CBs3aHA C YEITOBEYECKUM
(axTOpoM, YTO OOOCHOBBIBAET HEOOXOAUMOCTH IEPEXoja OT TPAJULHMOHHBIX (OPM TMOATOTOBKH K
MHTEIUIEKTYalIbHBIM cucTeMaM oOydeHus. Mcmonb3oBanne VR/AR-TpeHaXEpOB W alrOpUTMOB
MAIIMHHOTO OOYYeHHUsl IO3BOJSIET MOJICIIMPOBATh AaBapUIHbBIC CIIEHAPUH, IEPCOHATN3UPOBATH
MOJITOTOBKY ~ CHENHANNCTOB W (OPMHUPOBATH yCTOWYHMBBIE HABBIKM Pa0OTBl B YCIIOBHSX
HEONpeAeNEHHOCTH M CcTpecca. Peanm3zanus NpeAsioEHHOTO IMOAXO0Ja IOBBHIIIAET YCTOHYHUBOCTH
He(Tera3oBbIX OOBEKTOB K TEXHOTCHHBIM yrpo3aM H CcrocoOCTByeT (POpPMUpPOBAHHIO COBPEMEHHOMN
CUCTEMBI YIIPaBJICHHUS MPOMBIILICHHOW 0€30aCHOCTBIO.
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AHHOTAIIUA

HccnenoBanue MOCBSINEHO aHATM3Y BOBMOXHOCTEH ONTUMH3ALUH JIOTHCTUYECKUX MPOIECCOB
B He()TEra3oBOil OTpaciii C HCIOIb30BaHUEM IU(GPOBBIX TEXHOJOTHM HA NpUMEpe KOMITAHUH
PecriyOmukm  Y36ekucran. llenms pab®oThl 3akiiodaeTcsi B OMPEAETICHHH CIIOCOOOB ITOBBIIICHUS
3Q(eKTUBHOCTH, HAIEKHOCTA W MPO3PAYHOCTH  TPAHCIOPTHO-JOTHCTHUSCKUX  OTEpaIlyid.
MeTom0JI0THSI OCHOBaHA Ha aHAJTN3E CYIICCTBYIONINX JJOTUCTHYECKUX TIPOIIECCOB, U3YUESHUH ITU(PPOBBIX
WHCTPYMEHTOB U OIICHKE MX BJIMSHUS Ha IMOKA3aTelId paOOThI.
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ABSTRACT

The study is devoted to the analysis of opportunities for optimizing logistics processes in the oil
and gas industry through the use of digital technologies, based on the example of a company in the
Republic of Uzbekistan. The purpose of the research is to identify ways to improve the efficiency,
reliability, and transparency of transport and logistics operations. The methodology is based on a
analysis of current processes, the study of digital tools, and an assessment of their impact on performance
indicators.

KEYWORDS
Digitalization, oil and gas industry, logistics processes, transport and logistics operations, digital
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CoBpemeHHas HedTera3oBas OTpacib MEPeXHUBaeT TIyOOKyro IudpoByto Tpanchopmaimio,
HalpapJCHHYI0 HAa TMOBBIIIEHUE 3(PQPEKTUBHOCTH MOOBIYM, TPAHCHOPTUPOBKU M PACHPEACICHUS
YIJIEBOMIOPOJIOB C HWCIOJIb30BAHUEM aBTOMATH3MPOBAaHHBIX CHCTEM, UCKYCCTBEHHOTO WHTEJUICKTa U
mudposbix 1wiatrgopm. s HedrerazoBoro cekropa Y3OekucraHa BHeJpeHHE IU(PPOBBIX pEICHUi
0COOCHHO Ba)XKHO B YCJOBHSX pPa3BUTHS Ta30TPAaHCIOPTHONH HHQPACTPYKTYphl M YCIIOXKHEHUS
JIOTHCTUYECKUX LETIOYEeK.

B AO «VY3rpancraz» B MoCJIeIHUE TOIBI pealn3yeTcs Mo3TamHas Mu(poBU3amus mpoIeccoB.
KitoueBbIMH YK€ pearM30BaHHBIMU PELICHUSIMH CTaJId BHEIPEHUE aBTOMATH3MPOBAHHBIX CHUCTEM
JUCTIETYEPCKOTO YNPaBIEHUS] M y4€Ta TEXHOJIOTMYECKUX IapaMeTpoB, 0OeCHeuMBaIOmIUX cOOp U
00paboTKy MaHHBEIX B PEXKHUME pEaTbHOTO BpeMEHH. B YacTHOCTH, BBEICHBI B OJKCILTyaTaIIHIO
ABTOMAaTH3MpPOBaHHAS CHCTEMa KOHTPOJS y4€Ta JHEPTeTHYECKHX PECYPCOB M TEXHOJIOTHUECKHX
nponeccoB (ACKYOPuTII) u ABroMarn3upoBaHHAsi CUCTEMa ONEPATUBHOIO AWCIIETYEPCKOrO ydéTa
(ACONY), unarerpupoannsie Mmexy coboir. ACKYDPuTII sBisieTcss cBoero posia eIMHON CHCTEMOM
Big Data mnst cOopa NaHHBIX, MOHUTOPUHra M aHAJIM3a TEXHOJOTHYECKoro mporecca. [2] JaHHble
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cobuparorcs ¢ npubopoB  yu€ra Tasza, OJICKTPUUECTBA, OICKTPOXMM3ALIUTHI  Tra30MPOBOAOB,
xpoMarorpa)oB, AAaTYMKOB [aBJICHHUs M TEMIEPAaTypbl W APYTMX C MTHOBEHHBIM OTCIICKHBAHHEM
ToKasarejiel Ha JaTanKax Imo razoTpancinoptaoi cucteme. Lenpro Baeapenne ACKYOPuTII sasmstercs
yIpaBieHHE PeXUMaMHi paboTel 000pyaOBaHMs, OOecleueHHUe TOYHOTO y4éTa MOoKazaTeleld paloThI
razorpancnoptHord cucteMbl (I'TC), obecriedeHmss KOHTPOJIS 3a PallMOHAIBHBIM HCIOJIb30BaHHEM
HEPropPeCcCYpcOB U CBOCBPEMEHHOIO BBIBICHUS UX CBEPXHOPMATUBHOIO MOTPEOICHHUS, HCKIIOUCHHE
HEIOCTAaTKOB, CBSI3aHHBIX C PYYHBIM ChEMOM M 00pabOTKOM MOKazaHW mpubopoB yuéra. B cBoro
ouepens, ACOLY obecrnieunBaeT: pemieHHe NPUKIAAHBIX TUCTIETYEPCKUX 3a7ad MO yUYETy PexHMOB
paboThl TPyOOIPOBOIOB; CHMKEHHE POJIM UYEJIIOBEYECKOro (pakTopa; aBTOMAaTHYECKHH pacuér 3amaca
raza B I'TC, BbIsiBIEeHHE AMHAMUK W3MEHEHUs OajlaHca rasza ajsl n30eKaHWs MOTEHIMAIbHO ONAacHBIX
CUTyalluii, BKJIIOYass BO3MOXHBIA JeduuuT rasza, (popmupoBaHue OanaHca peaJbHOTO BpEMEHHU
C BOBMOXXHOCTBIO aHalu3a M BBIABICHUS «y3KMX MecT» u HebamancoB BITC. B  ycnosusax
JAJIBHEHIIETO yCIOKHEHHSI ra30TPaHCIOPTHON MH(PACTPYKTypbl, pocTa 00bEMOB MEPEKAYKH rasa u
MOBBIICHUS TPeOOBaHUM K MPOMBIIUICHHON O€30MacHOCTH aKTyalu3upyeTcs HeoO0XOIUMOCTh
nepexosa k 0oJiee BLICOKOMY YPOBHIO aBTOMAaTH3alli, OCHOBAHHOMY HE TOJILKO Ha MOHUTOPUHTE, HO U
Ha UHTEJUICKTYaJIbHOM YIIPABICHUH TEXHOJIOTHYECKUMH IIPOLIECCAaMH B PEXKUME peabHOro BpeMeHu. B
9TOH cBsI3M 0cO0BI nHTEpec npeacTasisieT BHeagpeHne SCADA-cuctem (Supervisory Control and Data
Acquisition), KOTopble Ha JaHHBI MOMEHT HaXOIATCS B CTaJMH IUIAHUPOBaHUS U mpopabotku B AO
«Y3rpancrazy. K BosmoxnHoctamM SCADA cucTeM OTHOCUTCSI MPOTrpaMMHOE MPHIIOKEHUE IO
OTIPENCNICHUIO CTEIICHN 3aIll0JHEHUS TPyOOIIPOBOAOB I'a30M M pacueTy o0beMa MOTOKA - CIeLUaIbHbIC
(GYHKIMOHABHBIE BO3MOXHOCTH, pa3paboTaHHblE MJsl Ta30TPAHCHOPTHBIX MPEANPUATHH. OTH
NPUWIOKEHNS TO3BOJISIOT OLEHUTh M PAacCUMTaTh OCTaTOK ra3a B TPyOONpPOBOZE, TaK Kak HMHOTIA
HEOOXOMMO UMETh 0oJiee OTHOTO MIJUTHApaa (yTOB Tra3a, YTOOBI YIOBIETBOPUTH TPEOOBAHUS U 3aKa3
nokymnarens. J{jst pacuera cTerneHu HallOIHEHUS TPYOOPOBO/IA OTIEpaTOpy HEOOXOANMO BBECTH JaHHBIE
0 JuInHE U AuameTpe Tpyobl. CaMo IpuIIoKeHHe yxe OepeT HH(QOpMAalnIo O AaBJICHUH, TEMIIEPaType U
cocrase ra3a u3 6a3sl qaHabix SCADA cuctemsl. [lanee pe3ynsraTsl pacdeToB "Bo3BpamatoTcs' B 6azy
nanHbIx cucteMbl SCADA, koTOpasi, B CBOIO OUEPE/ib, YKE PETYIUPYET 3al0JTHEHUE ra30IIPOBOA.

HononxautensubiM npunoxenueM SCADA cuctem SBIsSIeTCs] IPUIOKEHHE 0 TIAHUPOBAHUIO
PEKMMOB TPAHCIIOPTA I'a3a: OHO CPAaBHUBAET 3a1aHHBII rpad)K ¢ peabHBIMU IapaMETPaMH B PEaIbHOM
BpPEMEHH TPAHCIIOpPTa ra3a U KOPPEKTUPYET 10 HEOOXOAMMOCTH, ITOChUIAsl CUT'HAJIBI HA KOHTPOJIJIEPHI.
(1]

Pazpaborunkn SCADA cucteM co3panyd JUHAMHYECKYIO THAPABINYECKYIO MOJEINb, KOTOpas
MOXET NPUMEHAThCA Kak A pemeHus oddrualiHOBBIX 3aaad (Hampumep, Uil oOyueHHs), Tak U B
peKuMe peajbHOro BpeMeHH. JlaHHash MOJeNb TO3BOJISET PEHINTh OHY HEMATOBXKHYIO MpodiieMy —
3TO OOHapyKEHHE yTeuek ra3a us Tpyoonporoaa. [IpuHiun paboThl MOJIENIN 3aKIFOUASTCS B CPABHEHUH
napaMeTpoB IKCIUTyaTallu TPyOOoIIpoBoaa (J1aBIeHHe, CKOPOCTh OTOKA), 3adukcupoBaHHbIX SCADA,
U TapaMeTpoB, CMOJCIHPOBAHHBIX M NPUHUMAEMbIX 3a oOpasew; J1000€ HECOOTBETCTBHE MOXKET
03Ha4aTh YTEUKY rasa.

JIUTEPATVYPA:

1. Bailey D. & Wright E. Practical SCADA for Industry. Newnes, 2003. — 298 p.

2. Pesynbratsl dposoii Tpanchopmanu AO «Y3rpancrasz» // Uztransgaz. [DneKTpoHHBIH pecypc]
URL: https://www.utg.uz/ru/press-service/smi-o-nas/smi/ao-uztransgaz-podelilos-rezultatami-
tsifrovoy-transformatsii/ (mata o6pamenus: 26.12.2025).

REFERENCES

1. Bailey D. & Wright E. Practical SCADA for Industry. Newnes, 2003. — 298 p.

2. Results of the Digital Transformation of JSC «Uztransgaz» / Uztransgaz. [Electronic resource]. URL:
https://www.utg.uz/ru/press-service/smi-o-nas/smi/ao-uztransgaz-podelilos-rezultatami-tsifrovoy-
transformatsii/ (accessed: 26.12.2025) / Rezul’taty cifrovoy transformacii AO « Uztransgazy» //
Uztransgaz  [Electronyy resurs] URL:  https://www.utg.uz/ru/press-service/smi-o-nas/smi/ao-
uztransgaz-podelilos-rezultatami-tsifrovoy-transformatsii/ (data obrashchenija: 26.12.2025).

69


https://www.utg.uz/ru/press-service/smi-o-nas/smi/ao-uztransgaz-podelilos-rezultatami-tsifrovoy-transformatsii/
https://www.utg.uz/ru/press-service/smi-o-nas/smi/ao-uztransgaz-podelilos-rezultatami-tsifrovoy-transformatsii/
https://www.utg.uz/ru/press-service/smi-o-nas/smi/ao-uztransgaz-podelilos-rezultatami-tsifrovoy-transformatsii/
https://www.utg.uz/ru/press-service/smi-o-nas/smi/ao-uztransgaz-podelilos-rezultatami-tsifrovoy-transformatsii/
https://www.utg.uz/ru/press-service/smi-o-nas/smi/ao-uztransgaz-podelilos-rezultatami-tsifrovoy-transformatsii/
https://www.utg.uz/ru/press-service/smi-o-nas/smi/ao-uztransgaz-podelilos-rezultatami-tsifrovoy-transformatsii/

HccnenoBanne NpoeKTHHIX PELICHUH MPX BEIOOPE MapIIPyTOB COOPYKEHHS Ta30TPAHCIIOPTHBIX CETeH
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AHHOTALIUA

B pabote mpoBeneH aHaimM3 CymIecTBYIOIIEH MpoOiIeMbl MoncKa 3PPEeKTHBHBIX MapIIpyTOB
COOPYXEHUS Ta30MpoBOIoB. PaccMaTpuBaeTcst BIUSIHAE MPUPOJHBIX YCIOBUM, pelibeda MECTHOCTH U
CYIISCTBYIOIIMX IMOCTPOEK Ha BBIOOP UTOTOBOTO MapipyTa. OCHOBHAS 1€ UCCIICIOBAHUS — HAWTH
TaKue MPOEKTHBIC PENICHUS Pa3BUTHS ra30TPAHCIIOPTHON CHCTEMBI, KOTOpPBIE obecnedar e€ BHICOKYIO
3QEeKTUBHOCT, a TAKKE MO3BOJAT COKPATHTh 3aTPAThl HA CTPOUTEIHCTBO U (DYHKIIMOHHUPOBAHUE
CUCTEMBI, COXpPaHMB €€ HaJEKHOCTh M 0Oe30macHOCTh. i1 JOCTHMIKEHUs JaHHOTO pe3yibTara
HEOOXOMMO  BBIPa0OTaTh MEXaHWU3M I[IOMCKa ONTHMAaJbHBIX  MapIIPyTOB  Tra30MPOBOJIOB,
VAOBJICTBOPSIFONIUX BCEM KPUTEPHUSIM.
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ABSTRACT

The paper analyzes the existing problem of finding effective routes for constructing gas
pipelines. It examines the influence of natural conditions, terrain, and existing buildings on the choice
of the final route. The main goal of the study is to find design solutions for the development of the gas
transportation system that will ensure its high efficiency and reduce the costs of construction and
operation while maintaining its reliability and safety. To achieve this goal, it is necessary to develop a
mechanism for finding optimal routes for gas pipelines that meet all the criteria.

KEYWORDS
Main gas pipeline, construction, efficiency, route selection, design solutions, reliability, and
calculation models.

CoBpeMeHHOE Ta30cHaOKeHHE Pa3BUTHE ra3oTpaHCIOPTHOH CHUCTEMBI, B HACTOSIICE BpeMs,
TpeOyeT MOCTaHOBOK (MPABUIILHO TOCTABOK) ra3a MmoTpeOuTes 0 BCE OONBIINX 00hEMOB U B CIKAThIC
cpoku [3].

[IpakTriKka TPOEKTHPOBAaHWS TOKA3bIBAET, YTO TPAJAMUIIMOHHBIE METOIBI BHIOOpAa MapuipyTa,
OCHOBaHHBIE TOJNBKO Ha TEXHUKO-DKOHOMHYECKHMX pacueTax, HE BCEr[a IO3BOJSIOT MOIYYUTh
spdexTuBHOE mpoekTHOEe pemeHne [2,4]. B coBpeMEeHHBIX YCIOBHAX TpeOyeTcs Y4YUTHIBATH
COBOKYITHOCTH (PaKTOpOB, BKJIIOYAsl penbed) MECTHOCTH, I'€OJIOTHYECKUE YCIIOBHUS, HAIMYHE BOAHBIX
Mperpaj, CyMECTBYIOUINE 3[aHWA, TPAHCIOPTHbIE KOMMYHUKAallMd W OXpaHHBIE 30HBI [2,5].
UrHopupoBaHne JOaHHBIX (DPAaKTOPOB MOMKET NPUBECTH K YBEIMYEHUIO CTOMMOCTH COOPYXCHUS
ra3onpoBoO/a ¥ CHIDKEHHIO Ha/Ie)KHOCTH €ro 3KcIutyaranuu [1].

Jiis TOBBIIICHUST TOYHOCTH TPOTHO30B M BbIOOpa Hawbosee 3((PEKTHBHBIX pEIICHUI Ha
CETOMHSIIHUNA JCHh BHEIPSIOTCS TEXHOJOTHH HEYETKOHN JIOTUKH W HEHPOCETeBOE MOJICIHPOBaHUE [4].
OT0 JaeT BO3MOKHOCThH HE TOJBKO MUHUMHU3UPOBATh KallUTAJIBHBIE M 3KCIUTyaTallMOHHBIE 3aTPaThl, HO
M HADIAHO BU3YaJM3UPOBATh BAapPHAHTHI MPOKIAAKH COOPY)KEHHS Ta30MpOBOAOB, ONM3KHE K
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ONTUMAJBHBIM, YTO 3HAYUTEIHLHO MOBBIIIAET 000CHOBAHHOCTh MPOCSKTHBIX PEIICHUH H 0e301MacHOCTh
BCeH Ta30TPaHCIOPTHOM cucTeMBbl B OymytieM [1,4].

Taxum 00pa3oM, Ha COBPEMEHHOM JTare pa3BUTHE METOIOB BEIOOpA MapIIPYTOB COOPYKEHHS
ra3oTpaHCIOPTHBIX CETEl HAIPAaBICHO Ha MOBBINICHUE Y3PPEKTUBHOCTH MPOCKTHBIX PEIICHUH 3a CUeT
KOMIUIEKCHOTO aHaiiu3a (PakTopoB, IPUMEHEHHs PacueTHBIX MOZENeH M MPOTHO3UPOBAHUS PA3BUTHS
cucreMsl [2,5]. JlanbHelIee COBepIICHCTBOBAHNE TaHHBIX ITOAXOMOB SBISICTCS BOKHOW 3amavei st
oOecrieueHusT HaJIGKHOTO M 0E30MacHOr0 (PYHKIIMOHUPOBAHMS Ta30TPAHCIIOPTHOW HH(PACTPYKTYPHI
[3,5].
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AHHOTAIIUA

B npannHoii paboTe mpHBENEH CPaBHUTCIBHBIA aHaMW3 J(PGOEKTUBHOCTH TPUMCHCHHS
METAIMYECKAX U TOJIMMEPHBIX TPyO Ha HE(QTSIHBIX M Ta30BBIX MECTOPOXKACHHAX C YYETOM
0COOCHHOCTEH JKCIUTyaTallid B KOPPO3MOHHO-arPECCHBHBIX Cpelax, MEPEeMEHHBIX TeMIIEPaTyPHBIX
pPEeKUMax M BBICOKMX paboumx naBieHUsX. [lokazaHo, B KaKMX YCIOBHSIX MPUMEHEHHE MOTMMEPHBIX
TpyO Ha MpOMBICTax sIBIsiCTCs HanOoee 11e1ecoo0pa3HbIM.
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ABSTRACT

This paper presents a comparative analysis of the efficiency of using metal and polymer pipes
in oil and gas fields, taking into account the specific operating conditions in corrosive environments,
variable temperature regimes, and high operating pressures. The study demonstrates the conditions
under which the use of polymer pipes in field operations is most appropriate.

KEY WORDS
Field pipelines, corrosive environments, metallic pipelines, polymer pipelines.

Ha HepTSHBIX M Tra30BBIX MECTOPOXKICHHSAX TPAJAUIMOHHO NPHUMEHSIOTCS METalIMYeCcKHe
TpyOOIPOBOABI, KOTOpBIE OO0JAJAlOT BBHICOKOW MPOYHOCTBIO M CHOCOOHOCTBIO paboTaTth TpH
TOBBIICHHBIX JIABJICHUSIX M TeMIeparypax. Bmecte ¢ TeM, OKCIDIyaralys METaJUIMYeCKHX
TpyOOIPOBOZIOB B YCIOBHUSX BO3IEHCTBHS KOPPO3HOHHO-aKTUBHBIX CPE CONMPOBOXKIACTCS U3HOCOM M
HEOOXOIMMOCTBIO PETrYJISIPHBIX MEPONPHUITHI 110 3aIUTe U PEMOHTY. B CBS3M C 3TUMHM HeocTaTKaMu
METAJUIMYECKUX TPyO, HA TEKYIIEM dTare pacCMaTpUBaETCsl BO3MOKHOCTh MIPUMEHEHUS TIOJTMMEPHBIX
TpyO, KaKk U Ha TeppUTOpHH Y30eKncTaHa, Tak 1 Ha Tepputopun Poccuiickoii Genepannu.[6]

K 0CHOBHBIM BH1aM TIOJTUMEPHBIX TPYO MO’KHO OTHECTH ITOJMITHICHOBBIE TPYObI, TOJTMMEPHbIE
ruOKre apMUPOBAaHHBIE U CTEKIIOIIIACTHKOBBIE TPYOBI. [Ipr 3TOM CpOK CITy’KOBI TAKUX ITOTUITUICHOBBIX
TPYOOIIPOBOJIOB MPH COOJIOIEHUH YCIIOBUI 3KCILTyaTalnu, MOKeT cocTaBisaTh 10 4050 ner. Kpome
JAHHOTO MPEUMYLIECTBA MOJIMMEPHBIE TPYObl UMEIOT BBICOKYIO KOPPO3HOHHYIO CTOHKOCTB, a TaKKe
HU3KUH KO3()(UIMEHT IIEepOXOBAaTOCTH, KOTOpas OCTAaeTCsl CTa0MIBHOM Ha BECh CPOK CIYXKOBI U
MPUBOJMT K MEHBIIIHM TIOTEPSIM JIABIICHHS, YEM Y METAIUTMYECKOH TPpyOBI TOTO ke auamerpa.|1]

B nanHoii paboTe Ui CpaBHUTEIBHOTO aHaIM3a MOJMMEPHBIX M METAJUIMYECKUX TPYO Obun
paccMOTpeHBl ONMUATHIICHOBBIE, MOJIMMEPHBIE THOKHE apMUPOBAaHHbIE, CTEKIIOIUIACTHKOBBIE TPYOBl U
cTanpHast TpyOa 1Mo BBIICIICHHBIM ITapaMeTpaM, KOTOpbIie TIPE/ICTABICHBI B TAOIHIIE:
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Tabnuna. 3HadeHus: mapaMeTpoB MOJMMEPHOM U CTaJbHOU TPYOBI

CranpHas
Ne [Tapamerp O0Oo3nauenne | Enx. usm. e LT G TpyOa
DN180 | DN150 | DN200
DN530

1 PaGouee naBienue Puas MlIIa 1,0 21 12 9.8
2 | MakcumaiabHast t °C 40 80 110 475

pabouas Temrmeparypa
3 | DkBuBaleHTHAS k, MM 0,007 0,007 0,01 0,1

IIEPOXOBATOCTh
4 | Macca | M TpyOBI m KT 10,1 3-10 19,3 275,6

PaccmoTpennbie mapameTpsl MOATBEPKAAIOT NIPUMEHEHHE TIOIMMEPHBIX TpYO, Korga pabouast
Temreparypa M pabouee AaBJICHHUE HAXOAATCS B MpefesiaX WX HMCIONb30BaHWS. Takxke 3amuTa OT
MO aHusl  yIBTPA(QHONETOBBIX JIydel YBEIMYUBAIOT CPOK CIYXObI MOMUMepHBIX Tpyd. OmHaxo,
HECMOTPA Ha 3TU YCJIOBHA UCIOJIB30BaHUA, IPUMEHCHUE TMOJIUMEPHBIX Tp}/6 Ha MPOMBICJIE U B CETAX
razocHaOxeHus OyZieT BO3pacTaTh U3-3a CBOCH S3KOHOMHUYHOCTU U CKOPOCTH CTPOUTENILCTBA.
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AHHOTALIUA

B crathe paccMOTpeHBI MaKeTBHI IeTaned HedTera3oBOW OTpacid KaK CPEACTBO CHIDKCHHUS
MPOEKTHBIX M OKCIDTyaTallMOHHBIX PHCKOB, YCKOPEHHs pa3pabOTKH W MOBBIIICHUS HATISAHOCTH
oOydenusi. OnucaH TUIIOBOW aNTrOpUTM MaKETHUPOBAHHMS: MOCTaHOBKA TpeOoBaHui, CAD/oOpaTHsIii
WHKAHUPHHT, BBIOOp MaTepuana, nsrorosicHue (3D-negats/UI1Y) u koHTpOIb KadecTBa. O003HAYCHEI
MIEPCIIEKTHUBEI: IH(PPOBBIE MOJENA W aBTOMATU3aIUs KOHTPOJS, CTAHAAPTH3AIN MAaKeTOB IS 3a/ad
JIOKAJIN3aIlnH.
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ABSTRACT

The article examines mock-ups of oil and gas industry components as a tool for reducing design
and operational risks, accelerating product development, and improving the clarity of training and
education. A typical mock-up workflow is described, including requirements definition, CAD/reverse
engineering, material selection, fabrication (3D printing/CNC machining), and quality control.
nepcnekTuBel: digital models, automated inspection, and standardization of mock-ups to support
localization initiatives are discussed.

KEYWORDS

Oil and gas industry, component mock-up, prototyping, computer-aided design (CAD, Computer-
Aided Design), computer numerical control (CNC, Computer Numerical Control), additive
manufacturing (AM, Additive Manufacturing), 3D printing, material selection, dimensional inspection,
quality management, maintenance and repair.

Jletanu, mpuMeHsieMble B He(hTEra3oBoi OTPAaciy, SKCITYaTUPYIOTCS B YCIOBUSAX MOBBIICHHBIX
JIaBHeHI/Iﬁ u TEMIIEpaTyp, a TaKXKE€ B arp€CCHMBHBIX Cpclaax. HOBTOMY TrCOMETPpHUYCCKasA TOYHOCTD,
KOppeKTHBIﬁ BBI60p Mar€praia U TEXHOJIOTMYHOCTH MOHTAaXa ABJIAIOTCA KIIFOYEBBIMH q)aKTOpaMI/I
HaAGKHOCTH. B mpakTHueckod IesITenbHOCTH TpH Pa3pabOTKe HOBBIX W3JENUN, IUIAHUPOBAHUHU
PEMOHTHBIX ONEpaluii U OpraHM3alH Y4eOHO-TIPAKTUYECKOM TOATOTOBKH 3HAYMMYIO POJIb UTPAIOT
MakeThl Jerajieli (MaciiTaOHble MOJCNH, JCMOHCTPAIMOHHBIC MPOTOTHIB W  (YHKIIMOHAJIBHBIC
npoToTUIH) [6,7].

B Hacrosmux Te3ncax W3JIOKEHBI LENH M aKTyaJbHOCTh HW3TOTOBJICHUS MAKETOB JeTaliei
He(Tera3oBoro Ha3Ha4YEHUs, MPUBEAEH ANTOPUTM paboT, pacCCMOTPEHBI MIPUMEHSEMbIE TEXHOJIOTHU H
obopymoBanue, a TaKkke 0003HAYCHBI TTEPCIICKTUBEI TaTLHEHTITNX UCCIICIOBAHU.

AKTyanbHOCTb. AKTyaJbHOCTb T€MbI M3TOTOBJICHUSI MAKETOB JeTajeil HedTerazoBoil oTpaciu
OTIPEIEINSETCS CIEAYIOINUMEI 00CTOSITEIbCTBAMH:
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[oBbimeHre 6€30MacHOCTH U CHIDKeHHE OomMOoK. OmuOKH MOHTa)Ka U pEMOHTa Ha peajbHOM
00bEKTe NPHUBOAAT K 3HAYUTEIBHBIM SKOHOMHYECKHUM IOTEPSIM M PHUCKaM; INPUMEHEHHE MAaKEeTOB
MO3BOJISIET MTPEIBAPUTEIHHO TIPOBEPUTH COOPKY/pa3bOpKy, COMpATraeMOCTh M SPTOHOMHUKY [5].

Cokpamenue 1ukia npoektuposanus. [locnenosarensHocts CAD-momens —  OBICTpBIH
IPOTOTUI KOHCTPYKTHUBHAsE KOPPEKTHPOBKA —> pabouas JOKyMEHTALUsl COKpAIAeT CPOKH BBIBOJA
W3/1ETHA.

Jlokanuzanuss ¥ UMIopTo3amenieHue. st OCBOEHHsI HW3TOTOBJICHMS OTICNIBHBIX Y3JIOB H
3aMacHbIX YacTeld Ha MecTHOM 0asze TpeOyeTcsi mpenBapuTeNbHasi MPOBEPKa TEXHOIOTHIHOCTH Yepes3
MAaKeT-IPOTOTHII.

HudpoBuzanmsa. MakeTsl CO3MalOT OCHOBY JUIsI KOHIENIHH «u(poBoro asoriHuka» (Digital
Twin): reomeTpusi, cOOpKa, KOHTPOJIb U CIIEHAPUU OOCITYKMBAHUS MOTYT OLICHUBATHCS B LU(PPOBOI
cpexe.

Hcnone3yemble METOABI U METOI0IOTUH, 000PYIOBaHHUE, TEXHOJIOTHH.

[Iponiecc M3roTOBIEHHSI MAaKeTOB AeTanell HeTera3oBoro Ha3HadeHUs1 OOBIYHO BKIOYaeT 6—7
nocJeoBaTeIbHbIX dTamnoB. [Ipm mepBoM ymoMMHAaHMM HCHOJNB3yIOTCA pacmudposkun: CAD
(Kommbrotepnoe mnpoektupoBanne, Computer-Aided Design, AM (AnauTuBHOE TPOU3BOACTBO,
Additive Manufacturing) [2,3].

[o Ha3zHaYeHUIO MaKEeTHI 1IeJIecO00pa3HO PAa3AeNsTh HA TPH THIIA:

JleMOHCTpallMOHHBIIT MakeT (B TOM YHCIE pa3pe3HOi/C MpO3padyHbIMA BCTaBKAMH) — IS
oOydyenns. l'eoMeTpuueckuid MPOTOTHIT — JUI MPOBEPKH Pa3MepoB U cOOpkU. DyHKIMOHABHBIN
NPOTOTUI — JJISl UMHTAIMK OTACIBHBIX PEKUMOB PabOThI (HAIIPUMED, OTKPBITHE/3aKPBITHE KIIallaHa)
[4,8].

Texanueckue Tpedopanus BkIodatoT: MacmTad (1:1 wmum 1:2), Tounocts (Hampumep, +£0,1-0,5
MM), Marepuan (TOIUMep/alOMUHHN/CTalb), TpeOOBaHMS K TOBEPXHOCTH, CXeMy COOpKH U
MapKHUpoBKy [1].

Hacrosmme Te3uch TOATOTOBICHBI TSI CTYIEHYECKOI HaydHOU KOH(epeHInH. ABTOp BBIpaKaeT
OsaromapHOCTh MpodeccopcKo-MpenoaaBaTeIbCckoMy cocTaBy otaeneHus OoOmienpodecruoHanbHbIC
JAUCHUILIMHBI 34 HAYYHBIC KOHCYJIbTAllUN U MCTOAUYCCKYIO ITOAACPIKKY.
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[IpuMeHeHne METOIOB HauePTaTEIbHON T€OMETPUH JJ1s1 ONTHUMHU3AIMY POCTPAHCTBEHHON
TPaCCHPOBKHU TPYOOIIPOBOIOB Ha 00BHEKTaX Ta30TPaHCIOPTHOMN CHCTEMBI
AxbapoBa O301a DnmypaioBHa
CrygeHt
Oumuman PI'Y vedtn n raza (HUY) umenn .M. I'ybxuna B ropone Tamkente
Hay4nbr1it pykoBoauTens: crapmuii mpenogasarenb CanreBa Maamaa AqxaM:kaHOBHA
Ounuan PI'Y vedtn u raza (HUY) umenn U.M. ['yOkuna B ropoae TamkeHT

AHHOTAIIMA

HccnenoBanne HampaBleHO Ha Pa3pabOTKy METOAWKH TIPOCTPAHCTBEHHOTO aHalW3a IpH
NPOCKTHPOBAaHUU  TPYOONPOBOJHBIX KOMMYHHUKAIM  KOMIIPECCOPHBIX ~CTaHIMA Ha OCHOBE
(GyHIaMEeHTaIBbHBIX METOOB HauepTaTeNbHOW reomerpur. OCHOBHOE BHHUMAHHE YICICHO DPEIICHHIO
HO3UIMOHHBIX 33714 JUIS MPEIOTBPAIICHNS KOJUTM3MH MEXIy WHKCHEPHBIMHM CHCTEMaMH Ha JTare
JCKU3HOTO TMPOEKTHpOBaHHWA. B pabore mpeayokeH anropuT™, BKIIOYAIOMIMN IOCIEIOBAaTEIbHOE
MPUMEHEHUE OPTOTOHAILHOTO MPOCMPOBAHMUS, METOIOB 3aMEHBI TNTIOCKOCTEH MPOEKIMIA U TIOCTPOCHUS
AKCOHOMETPHUYECKHX CXeM. Peann3anys MeTOAMKH POIEMOHCTPUPOBaHA HA PAKTUIECKOM ITPUMEpE,
YTO TO3BOJIMJIO YCTPaHUTh TPU KOH(DIMKTHBIE CUTyallMd W COKPAaTHTh IJIMHY Tpacchl Ha 15%.
Pe3ynbraThl IMEIOT IPAKTHYECKYIO IEHHOCTH AJIsl (hopMasM3aiyy MpoleccoB NpeaBaputTenbHoro 3D-
mopnenupoBanus B cpene CAD/BIM.

KJIFOYEBBLIE CJIOBA

HaueprarenesHass TreoMeTpus, OPTOTOHAIbHOE MPOELUPOBAHME, MO3UIMOHHBIE 3a7ayH,
ra3oTpaHCIOPTHAs CUCTEMA, KOMIIPECCOPHAs CTAHLUS, KOJIIM3UHU, IIPOCTPAHCTBEHHOE MOJEIUPOBAHNUE,
MHKEHEPHBIE KOMMYHUKALUU.

Application of descriptive geometry methods to optimize spatial pipeline routing at gas transmission
system facilities
Akbarova Ozoda Elmuradovna
Student
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Scientific supervisor: senior lecturer Salieva Madina Adkhamzhanovna
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ABSTRACT

This article aims to develop a methodology for spatial analysis in the design of compressor
station piping communications based on fundamental methods of descriptive geometry. The main focus
is on solving positional problems to prevent clashes between engineering systems at the schematic
design stage. The paper proposes an algorithm that includes the sequential application of orthogonal
projection, methods of replacing projection planes, and construction of axonometric schemes. The
implementation of the methodology is demonstrated by a practical example, which made it possible to
eliminate three conflict situations and reduce the route length by 15%. The results are of practical value
for formalizing the processes of preliminary 3D modeling in CAD/BIM environments.

KEYWORDS
Descriptive geometry, orthogonal projection, positional problems, gas transportation system,
compressor station, clashes, spatial modeling, engineering communications.

WuTerpanyisi HOBBIX TEXHOJIOTHUECKUX JIMHUHM B CYIIECTBYIOIIYIO HHPPACTPYKTYPY OOBEKTOB
ra30TpaHCIIOPTHOM CHUCTEMbI MPEIACTABISIET COOOM CIOXKHYIO HMHXEHEPHYIO 3ajady, TpeOyIomyro
TOYHOTO MPOCTPAHCTBEHHOTO IUIAHUPOBAaHUS. TpajuIMOHHO KOJUIM3UH MEXAYy TPyOOIpOBOIAMH,
CTPOUTENFHBIMA KOHCTPYKIIMSAMH H JPYTUM OOOPYIOBaHHEM BBISBISIOTCS Ha CTAIUU JI€TAIHHOTO
npoekTupoBanus B CAIIP, 4To MpUBOAUT K 3HAUYUTEIHHBIM BPEMEHHBIM U (PMHAHCOBBIM 3aTpaTaM Ha
MEPENPOEKTUPOBaHUE. B 3TOM KOHTEKCTE METO/bl HauepTaTEIbHOM IeOMETPHUN MpeIaraloT CTPOruil
aHAMMTUYECKUI ammapar ajs 3a01arOBPEeMEHHOTO BBIABICHHS W YCTPaHEHHWS MPOCTPAHCTBEHHBIX
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koH(umKkTOB. HacTtosmas paboTta nocssiieHa pa3padoTKe 1 anpoOanni METOAUKH IPUMEHEHNS JAaHHBIX
METOJIOB Ha 3TaIle TEXHHIECKOTO MPeTOKEeHHUS. [1]

MeTomonorn4eckoil OCHOBOW MCCIIEAOBAHUS CITY>KUT KOMIUIEKCHBIA MOIAXOMA, 00BETHHSIONIHIA
MeToasl MoHka (OpTOroHaJIbHOE MPOEMPOBAHKIE Ha JIBE M TP TUIOCKOCTH MPOEKLUI) C dIeMEHTaMH
AKCOHOMETPHH. J[11s1 perneHnst KOHKPETHBIX MHKEHEPHBIX 3a7ad IPUMEHSJINCh: aJITOPUTM OIPEIEICHUs
B3aUMHOIO MOJOXXEHHMS CKPELIMBAIOIIMXCSA MPsIMbIX (OCe TpyOOIPOBONOB) METONOM BBEACHUS
JIOTIOJTHUTENILHBIX MJIOCKOCTEH YPOBHS; METOIUKA HAXOKACHUS TUHUN TIEPECCUCHUS IITUHIPUICCKIX
noBepxHOcTe (TpyO) cmocoOOM BCIOMOTATENBHBIX CEKYIIMX IUIOCKOCTEH; Croco® ompeaeieHus
HaTypaJIbHON BEJMYUHBI PACCTOSHUS MEXIY 00ObEKTaMM C HUCIIOJIb30BAHUEM METOHa MPSAMOYIOJIEHOIO
TpeyronbHuKa. Busyanusamust  pe3yabraToB  OCYIIECTBISAJIAch  IOCPEACTBOM  ITOCTPOEHUS
NPSMOYTOJILHON M30METPHUECKOH MpoeKun ¢ koadduuentom nckaxkenus 0.82. [2]

B xome uccnenoBaHus ObUT BBIIIOJHEH HNPOCTPAHCTBEHHBIM aHAJIN3 y4yacTKa MOAEPHU3ALMH
OIIHO 13 KOMIIPECCOPHBIX CTaHLUI. B paMKkax naHHOro aHainu3a paccMaTpuBajcs IPOLECC MPOKIAIKU
HOBOW JIMHUM TEXHOJIIOTHUECKOTO Ta3a jauamerpoM 150 MM MexAy y3710M TOAKIIOUEHHS |
CYIIECTBYIOIIMM KOJUIEKTOPOM. lIpuMeHeHHe ONMUCAHHBIX TI'€OMETPHUYECKHMX METOAOB IO3BOJIMIO
CHCTEMaTU3UPOBATh MPOLECC MPOEKTUPOBAHUS: HA MEPBOM 3Talle HAa KOMIUICKCHOM 4YepTexe ObUIN
OMpeACJICHBI TOYKU MNOTCHUHWAJIBHOTO MEPECCUCHUS TPACC, HAa BTOPOM — BBIINIOJIHCHA KOJIMYCCTBCHHAA
OIllCHKa 3a30pOB, Ha TpPeTbeM — pa3paboTaHbl U OICHEHBI albTEPHATHBHBIC BAapHaHTBl 00X01a
KOH(UINKTHBIX 30H. KpuTtepusMu onTuMu3anuy BeICTYHATd MUHUMH3ALUS JUIMHBI TPACCHI, KOJINYECTBA
TTOBOPOTOB M COOMIO/ICHNE TPEOOBAaHNI HOPMATHBHEIX JOKYMEHTOB 110 0€30TIaCHBIM PACCTOSHUSIM. [3]

[IpakTdeckuM pe3ynbTatoM paboThl CTaNo co3iaHhe OeCKOH(MIMKTHOW MpPOCTPaHCTBEHHOU
CXEMbI, TOTOBOW [UIS TIEPEAauu Ha JACTAIN3ALMIO B CIICLUAIM3UPOBAHHOE NIPOrpaMMHOE 0OecIieyeHHE.
IIpeanoxeHHOE pelIeHHe, B YacTHOCTH, BKJIOYAJIO W3MEHEHHE OTMETKM IPOKIAJKW OFHOTO M3
Y4aCTKOB Y BBOA ABYX 'HYTbhIX OTBOAOB, UTO o0ecreunIo CO6J'IIOILCHI/IC BCE€X HOPMATHMBHBIX TpC6OBaHI/II\/'I.
DOKOHOMHUYECKHU dPPEKT OT MPUMEHEHHSI METOIMKHU CBSI3aH C COKPALCHUEM CPOKOB MPOCKTUPOBAHUS
W yMEHbUICHHEM pacxoja MarepuanoB. IlepcnexkTuBoil nanbHEHIIMX HMCCACAOBAHUNA BUIAUTCS
pa3paboTka mporpaMMHOro Mmoayiasi-HajacTpoiiku st CAIIP, aBroMaTH3UpYOIIErO ONHCAHHBIC
reoMeTpruYecKe aJroOpuTMbI IJIs TIPEABAPUTEILHON POBEPKH MoJIeNel Ha KOJUTH3HH. [4]
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Ot yepTexa K peaJbHOMY OOBEKTY: POJIb HHKEHEPHOU TpaduKy B CO3AaHUH HEPTEra30BOro
obopymnoBaHUs
AmnBapoB Azamar HypmanoBud
CrygeHt
Oumman PI'Y medtn n raza (HUY) umenn .M. I'yOxunHa B ropozae TamrkeHTe
Hay4nbr1it pykoBoauTens: crapmuii mpenogasarenb CanreBa Maamaa AqxaM:kaHOBHA
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AHHOTAIIUA

B cratee paccmarpuBaeTcs pONb WHXKEHEPHOW TIpadUKH Kak KIFOYEBOTO HHCTPYyMEHTa
MPOEKTHPOBaHMS W MPOM3BOACTBa HedTerazoBoro obopymoBanus. IlokazaHa B3aMMOCBS3b MEXIY
TPaJUIIMOHHBIMUA METOJIAaMH TpadhuvecKoll MOJArOTOBKU U COBPEMEHHBIMU ITU(PPOBBIMU TEXHOJIOTHIMHU
npoektupoBanus. Ocoboe BHUMaHMe yaeneHo mpuMmeneHnio CAD-cuctem B mporecce 0oOydeHUs
OyIylIMX WH)XEHEpOB M WX 3HAUCHHIO IS TOBBIMICHHS KauecTBa, HAAEKHOCTH W 0E30MacHOCTH
He(TerazoBoro 000pyAOBaHHSI.

KJIFOYEBBLIE CJIOBA
Wnxenepnas  rpaduka, yepréxk, CAD-cucremsr, HedrerazoBoe  o0opymoBaHue,
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From drawing to real object: the role of engineering graphics in the creation of oil and gas equipment
Anvarov Azamat Nurlanovich
Student
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Scientific supervisor: senior lecturer Salieva Madina Adkhamzhanovna
Branch of the RSU of oil and gas (NRU) named after .M. Gubkin in Tashkent

ABSTRACT

This article examines the role of engineering graphics as a key tool in the design and
manufacture of oil and gas equipment. The relationship between traditional graphic design methods and
modern digital design technologies is demonstrated. Particular attention is paid to the use of CAD
systems in the training of future engineers and their importance in improving the quality, reliability, and
safety of oil and gas equipment.

KEYWORDS
Engineering graphics, drawing, CAD systems, oil and gas equipment, design, digital
technologies.

CoBpemenHasi He(TerazoBas OTpacilb XapaKTEPU3YEeTCsS BBICOKOW  TEXHOJOTHMYECKOH
CIIO)KHOCTBIO, JKECTKUMH TPeOOBaHUSAMU K O€30MacCHOCTH M HaA&KHOCTH OOOpYHOBaHUS, a TaKxkKe
HeO6XO,Z[I/IMOCTBIO OINITUMH3alIU MPOCKTHBIX W IMPOU3BOACTBCHHBLIX IPOIECCOB. B sTHx YCIOBUAX
WH)KeHepHas rpaduka BeICTyIaeT GyHAaMeHTaIbHOM TUCIUIUIMHON, 00ecTiedunBaroleii popMupoBaHne
WHKCHEPHOTO MBIIIICHUS U CITyXallel CBS3YIOLUIMM 3BEHOM MEXKIY pacdéTamiu, KOHCTPYKTOPCKUMHU
pEeUICHUAMU U PEATIbHBIM TEXHUYCCKUM 00BEKTOM.

Ueptéx SBISETCS YHUBEPCAIBHBIM SI3BIKOM HWHXXEHEPHOTO OOIICHHS, 00€CIIeUNBAIOIINM
TOYHYIO Tepenauy nHpopMmauuu o (gopme, pasMepax M Ha3HAUYCHHU DJIEMEHTOB OOOpYAOBaHHMS, OT
KayecTBa KOTOPOTO 3aBHCAT H3TOTOBJIEHHE, COOpPKa M OSKCIUTyaTalus HEPTEra3oBbIX YCTaHOBOK.
WmxenepHas rpaduka oOecnedyuBaeT Tepexo]] OT TEXHUYECKOW WM K HarJsgHOMY U
CTaHJApTU3UPOBAHHOMY U300PaKEHHUIO CIIOKHBIX 00BEKTOB [4].

Ha sTtame 3CcKM3HOTO NPOEKTUPOBAHUS UYEPTEKU HCHONB3YIOTCS JAJsl aHAJIM3a KOMIIOHOBKH
o0opynoBaHUs, OINEHKM TabapuTOB M B3aMMHOIO PACHOJIOKEHHS y3/1oB. B mampHeiimmem paboune
YEPTECIKHN J:[eTaneﬁ u C6OpOT-IHBIX CAWHULL CJIy>Kar OCHOBOM JJIA  HU3IOTOBJICHHS DJJIEMCHTOB
TpyOONIPOBOAHOI apMaTypbl, HACOCHOTO 00OPYAOBaHHS, COCYJOB IO/ JaBICHUEM U IPYTruX OOBEKTOB
He(Tera3oBoi HHOPACTPYKTYPHI.
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Ommnbkn B rpaduyeckoil JOKyMEHTAalWWd NPUBOAAT K (PUHAHCOBBIM MOTEPSM, CHUKECHHIO
HaA&KHOCTH U aBapHsIM, IIOTOMY BJIQJCHUE WHXECHEPHOW IpadMKOM SABISAETCS OOSM3aTeNbHBIM IS
crenuanucToB orpacid. OHa OCHOBBIBA€TCS HA CTPOrOM COOJIONCHMH TOCYJApCTBEHHBIX U
mexxayHapoaubsix crannaptoB (ECKJ, ISO, 'OCT), pernamenTupyommx oQopMiIeHHE YepTexed u
cucteMmy obo3HaueHnii. CoOIoieHne HOpMaTHUBHBIX TpeOoBanmii oOecriednBaet [1]:

¢ OJHO3HAYHOCTh MHTEPIPETALNH YEPTEKEH;

® COBMECTHMOCTb JOKYMEHTAIIUH MEXIY Pa3THUHBIMU MPEANPHUITUSIMHE;

e TIOBBIIICHHE KayecTBa U 0E30MIaCHOCTH 000PYyIOBAHUS;

e COKpallleHHE BPEMEHH Ha COIVIACOBAHUE U KOHTPOJIb IPOEKTHBIX PEILICHUH.

Takum 006pa3om, HHKEHEpHas rpaduKa BEICTYIAeT HE TOJIbKO TEXHUUECKUM, HO 1 HOPMAaTUBHO-
MIPaBOBBIM HHCTPYMEHTOM MPOEKTUPOBaHUS [2].

Hudposusauus NpoeKTHON AEATENBHOCTH IIpHUBENa K akTMBHOMY BHenpeHuto CAD-cucrem
(AutoCAD, SolidWorks, Inventor m ap.) B mpakTHKy co3maHusi HedTera3oBOro 000pyIOBaHMUSL.
CoBpeMeHHbIE MPOrpaMMHBIE CPEACTBA MO3BOJISIOT MEPEHTH OT IJIOCKOTO YepTeka K TPEXMEpHOH
napaMeTpHUECKON MOJIENH, COXPaHAIOUIeH BCe TeOMETPUYECKHE U TEXHOJIOTMYECKIE XapaKTePHUCTUKI
U3/1ETHA.

Ucnonp3oBanne CAD-cuctem maét psia NpeuMyIiecTB:

e TIOBBIIICHHE TOYHOCTH MTPOSKTHPOBAHHUS;

e aBTOMATH3aLUs BHITYCKa YEPTEXKEH;

e BO3MOKHOCTb IIPOBEACHUSI BUPTYaIbHBIX IPOBEPOK U aHAIN3a COOPOK;

e COKpalllcHHE CPOKOB pa3pabOTKu 000pYyIOBaHMS.

[Ipu sTOM 0a30BBIE 3HAHWS WHXKEHEPHOH TrpadWKW OCTAOTCS HEOOXOAMMBIMH, MOCKOIBKY
NOHUMAHUE NPUHLUIIOB MPOCKIMOHHOTO H300paKeHHS W UYTEHHs 4YepTeKel SBISETCS OCHOBOM
3¢ PeKTHBHON PabOTHI ¢ HU(PPOBBEIMU HHCTpYMEHTaMu [3].

[MoaroroBka WHXEHEPOB sl He(TEra30BoOil OTpacin HEBO3MOXHA O€3 TITyOOKOTO H3y4YeHHs
uKeHepHoi rpaduku. JucuuruinHa QopMHUpYeT NPOCTPAaHCTBEHHOE MBIIIJICHHE, YMCEHHUE
aHAJM3UPOBATh KOHCTPYKIIMIO U3/ICTHN 1 YUTATh IPOCKTHYIO JJOKyMEHTAIIUIO.

B yaeGHOM mporiecce 1enecoo0pa3Ho CoYeTaTh:

e KJIACCHYECKHE METOABI TOCTPOCHUS YEPTEXKEH;

o BrinonHenue 3aaanuii B CAD-cpene;

e MOJIETIMPOBaHKE PealbHBIX OOBEKTOB HE()TEra30BOro 000PYI0BaAHMS;

e aHaJIU3 TUIOBBIX OMIMOOK NPOEKTUPOBAHUSI.

Takoli moaxox oOecneynBaeT NPAKTHUYECKYIO HANpaBlCHHOCTh OOY4YEHHS W IOBBIIIAET
TOTOBHOCTb BBIMTYCKHUKOB K IPO()ECCHOHAIBHOM JACATEIILHOCTH B YCIOBUSAX IIU(PPOBOTO MPOU3BOACTBA

[5].
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Koppo3sust MeTanna B ycioBuAx OypOBBIX PaCTBOPOB M CLIOCOOBI 3aIUTHI OYpOBOTO 000PYIOBaHMUS
Baxtuépos Mycnum6ek Baxtuép yrmm', A6nynxakoa Kamunna Baxumkonosna’
L2Crynent
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Hay4nsriit pykoBoauTens: moueHT Annmobabaesa 3yinxymop JlaTumoBHa
Oumuman PI'Y vedtn n raza (HUY) umenn U.M. I'yOxunHa B ropozae TamrkeHTe

AHHOTALIUA

Kopposust 6ypoBoro o0OpymnoBaHUs, BbI3bIBAGMas arpecCUBHBIMH KOMIIOHEHTAMH OYpPOBBIX
pactBopoB (O2, H2S, CO., Cl), sBisieTcs KiroueBoii mpobaeMoH, BeAyIei K CHIDKEHUIO HaJe)KHOCTH U
pocty 3arpar. Ha CKOpOCTh M THIT KOPPO3HH BIUSIOT XMMHYECKUN COCTaB PacTBOpa, TEMIIEparypa,
JaBlieHWEe W TUApoAMHAMHKA. JUJIs 3aIIuThl TPUMEHSETCS KOMIUIEKC METOJOB: XHMHUYECKOE
WHTUOUpOBaHKE, OaphepHBIC TOKPBITHSI, HCIOIh30BAaHHE KOPPO3UOHHOCTOWKUX CIJIABOB M KATOMHAS
3amuTa. IG(PEeKTUBHOCTh 00CCIICUMBACTCS COUCTAHUEM 3TUX METOMOB U MOCTOSHHBIM MOHUTOPHUHTOM
KOPPO3UU JJIsl OTICPATUBHON KOPPEKTUPOBKH MPOTPAMMBI.
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Corrosion of Metals under Drilling Fluid Conditions and Methods for Protecting Drilling Equipment
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ABSTRACT

Corrosion of drilling equipment caused by aggressive components of drilling fluids (O2, HzS,
CO., CI") is a key problem leading to reduced reliability and increased costs. The rate and type of
corrosion are influenced by the chemical composition of the fluid, temperature, pressure, and
hydrodynamics. A combination of methods is used for protection: chemical inhibition, barrier coatings,
the use of corrosion-resistant alloys, and cathodic protection. Effectiveness is ensured by combining
these methods with constant corrosion monitoring for operational program adjustment.

KEYWORDS
Corrosion, aggressive chemical environment, protection.

B mpomnecce OypeHus HETSHBIX U Ta30BBIX CKBRXHH OypoBoe 00OpylOBaHHE MOCTOSHHO
KOHTAaKTHpyeT ¢  OypOBBIMH  pacTBOpPaMH, KOTOpbIE  NPEICTABISAIOT  COOOW  CIIOXKHBIC
MHOTOKOMITIOHEHTHBIE CHCTEMbI. DTH PacTBOPHI 00ECHEYMBAIOT BHIHOC IIJIaMa, OXJIaKACHHUE JI0JI0Ta,
NOJJIEpKaHNEe YCTOWYMBOCTH CTEHOK CKBOKWHBI W KOHTPOJNB IUIACTOBOTO jaBieHus. OnHako
arpeccuBHas XMMHUYecKasi cpelia OypOBBIX pacTBOPOB YaCTO MPHBOIUT K KOPPO3UU METAJUTMYECKHX
9JIEMEHTOB OypOBOTO OOOpYIOBaHMS, YTO CHMKAET MX HMPOYHOCTh, HAJEKHOCTH M CPOK CITYKOBI.
[ToaTomMy M3ydeHHE MEXaHHW3MOB KOPPO3HUHU M pa3padoTKa dPPEKTUBHBIX CIIOCOOOB 3alIUThl OYPOBOTO
000pyI0BaHUS SBIISIOTCS aKTyaJ bHBIMU 3a/1a4aMy He(Tera3oBor oTpaciu.

Kopposuonnoe pazpymenne OypoBoro oO0OpYyIOBaHHS B OCHOBHOM SBJISIETCS PE3YIBTaTOM
AMEKTPOXUMUYECKHUX MPOIeccoB. B naHHON crcTeMe MeTansl MOBEPXHOCTH BBICTYIAET B POJIH aHOJA,
MOJIBEPrasich OKUCJICHWIO M HMOHHM3anuu. [lapaiienbHO pacTBOpeHHBIE B OypOBOM pacTBOpE
OKHCIIHTENH, Takue kKak kuciopox (O:), wonsl Bomopoma (H*), yrompnas kucmora (H2COs) u
cepoBonopor (H2S), yqacTBYIOT B KaTOMHBIX PEaKLUIX BOCCTAHOBJICHHUS.

Ha ckopocTh ¥ THIT KOPPO3HH BIUSIET KOMILIEKC B3aUMOCBS3aHHBIX (DaKTOPOB:

1. Xumudeckuii coctaB OypoBoro pactBopa: Hamwume coneif, mienoden, KHCIIOT,
PacTBOPEHHOr'0 KUCIOPO/Ia, YIIIEKHUCIIOro ra3a U CEpOBOJOPOAA 3HAUNTENBHO YCHIIUBAET KOPPO3HIO.

2. pH cpenpr: Kucnpie pacTBopbI, Kak MpaBHIIO, BBI3BIBAIOT 00Jiee MHTEHCUBHYIO KOPPO3HIO,
TOT/Ia KaK cJIaboIIesIouHast cpejia CHIKAEeT CKOPOCTh Pa3pylICHUs] MeTalla.
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3. Temmepatypa u paBienue: C TOBBIIICHHEM TEMIIEPATypPhl CKOPOCTH KOPPO3HOHHBIX
peaxiuii BO3pacTaeT, 9T0 OCOOEHHO aKTyaIbHO JJIS TITYOOKHX CKBaXKHH.

4. CKkopoCTh IUPKYJSIIMH DPAacTBOpa: BBICOKas CKOPOCTh IMOTOKA YCHIIMBAET SPO3UOHHO-
KOPPO3HUOHHBIE MPOLIECCHI, 0COOEHHO HA M3TH0axX TPyO M B MECTaxX CyKEHHH.

5. Marepuan 6ypoBoro o60pymoBaHus: YTIEPOIUCTHIE CTANH OoJee TIOABEPKEHBI KOPPO3UU
M0 CPaBHEHHIO C JIETHPOBAHHBIMHU M HEPKABEIOIIIMH CTAIISIMHU.

Hns adpdexTuBHOTO MOJABICHNST KOPPO3UH HEOOXOIMM CUCTEMHBIHN MOAX0A, KOMOWHHUPYIOIHH
HECKOJIKO HampaBieHuid 3amuTbl. OCHOBHBIM U Haubojiee ONEpaTUBHBIM METOJAOM SIBISETCS
XUMHYECKOe HHruOupoBaHue OypoBOoro pacTBopa. MHrmobutopsl (IIEHKOOOpa3yromne aMUHBI,
WMUIa30JIMHEI) aJIcOpOMPYIOTCS Ha MeTayuie, (GOpMHpPYS 3alUTHBIA OapbepHBI CIONH W OIOKUpPYS
JNIEKTPOXUMHUYECKHe peakuuu. [ HeiTpanuzanmy creunpUUecKuX areHTOB HPUMEHSIOTCS
CKEBEH/KEPHI: OKCHIBI METAJUIOB /IS CBsI3biBaHUs HaS u runpasun nnm cynbduter g ynaneHus O:.

Bropas xmroueBast THHUS 3amUTHl — OapbepHas M3oiAnus moBepxHocTh. K Helt oTHocsTCA
BHYTPEHHHE TIOJIMMEpPHBIC MOKPHITUS OypWIIBHBIX TpPyO, CHIDKAIOUIME IIEPOXOBATOCTh U
NpeAOTBpAIAIOIINE TPSMOH KOHTAKT MeTajla C arpecCMBHON cpelod, a TakKe pEe3UHOBBIC U
METaJUTU3AIMOHHBIE TTOKPBITHS TSI 3aIIUTHl KPUTHUECKHUX 3JIEMEHTOB OT 3PO3HOHHO-KOPPO3HOHHOTO
U3HOCA.

HpI/IHHI/IHI/IaHBHBIM pemiCcHUEM JIsI SKCTpEMaJIbHbIX YCHOBHI;'I ABIIACTCA TMPUMCHCHUC
KOPPO3MOHHO-CTOMKUX MaTepUaloB, TaKWX KaK HEp)KaBEIOUINe ¥ HHUKEIEeBbIe CIUIaBBl I
OTBETCTBEHHBIX Y3IJIOB. DJIEKTPOXUMHUIECKIE METOMbI, B YACTHOCTH KaTOMHAs 3amuTa, 3QPeKTHBHBI B
OCHOBHOM [T CTaIllHOHAPHBIX 00BEKTOB (00CaIHBIX KOJIOHH, PEe3epPBYyapoB), HO UX NMPHUMEHEHHE IS
Bpalnaromieicst OypuiIbHONU KOJTOHHBI TEXHOJIOTHIECKH OTPAaHHYEHO.

MaxkcuMalbHbIA dPQPEKT TOCTHTAETCS HE MCIONB30BAHMEM ONHOTO METO/AA, a WX Pa3yMHOM
komOuHanued. Crparerust JOJKHA OCHOBBIBAThCS HA aHAJIHM3E€ PUCKOB KOPPO3UHU AJISI KOHKPETHOTO
MECTOPOXAeHHsI (POrHO3 cocTaBa (MIIOU0B, TEMIIEPATYPHI, JaBICHHUS).

HeotrsemiieMoii 49acThl0 CHCTEMBI 3alUTHI SBISETCS MOHHUTOPHHT KOPPO3HWH: YCTaHOBKa
KOPPO3UOHHBIX 30HJIOB (CONPOTUBICHUS, JIMHEWHOTO MOJISIPU3AIMOHHOTO COIPOTUBIICHUS) B
IUPKYISAIMOHHONW CHCTEME, PETYJSPHBI OCMOTP W YNBTpa3ByKoBas Je(EKTOCKONHsS TpyO, aHau3
JKEIIe30COePKaHMsl B PacTBOpe. DTO TO3BONISAET OIEHHWBATh IPPEKTHBHOCTH MPUMEHSEMBIX MEpP B
peaNbHOM BPEMEHH U OTIEPATUBHO KOPPEKTHPOBATH MPOTPAMMY 3aIUTHI.
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AHHOTALUA

Pa3paboTan mpoTOTHIT WHTEIUIEKTYyalbHOW CHCTEMBI 0O€30MacHOCTH TepcoHana Ha 0Oase
MukpokoHTpouiepa ESP32. YcrpoiicTBo obecrieunBaeT aBTOMAaTHYECKOE OOHApyKEHUE MAJCHUN |
nepenavy KOOpAWHAT MOCTPaAaBIIero depes sHeprodddextuBHyo ceTh LoRa. BHeapenue cuctemst
MO3BOJISIET COKPATHTh BPEMs PEarkpOBAHMS CIIACATEIBHBIX CIYXO B YCIOBHUSIX OTCYTCTBHUS COTOBOM
CBSI3H.
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Automated health monitoring and geolocation system for personnel at remote oil and gas production
sites
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ABSTRACT

A prototype of a smart personnel safety system based on the ESP32 microcontroller has been
developed. The device provides automatic fall detection and transmits the coordinates of the victim via
an energy-efficient LoRa network. The implementation of the system reduces emergency response time
in areas without cellular coverage.

KEYWORDS
Industrial safety, oil and gas industry, smart helmet, personnel monitoring, geolocation, fall
detection, int, occupational health, wireless communication, microcontroller.

Obecnieuenre 0€30MacHOCTH TEpCcOHANa Ha MPEANPHATHIX TOIUIMBHO-3HEPTETHYECKOTO
komruiekca (TOK) TpeOyeT BHeIpeHUs akKTUBHBIX CPEACTB MHAUBUAyabHOH 3amutel (CU3). Lenpro
JTAHHOW paboTHI SIBISETCS pa3padoTKa HHTEILIEKTYaIbHON CHCTEMBI B BUIIE «YMHOH KacKM», CIOCOOHON
B aBTOMAaTHYECKOM pEXMME OIOBEUIaTh JAWUCIETYEepa O HECYACTHBIX CIydasxXx Ha YyAaJeHHBIX
MIPOM3BOJICTBEHHBIX yUacTKaX (PUCYHOK).

AKTyanmsHOCTh TIpOeKTa OOYCJIOBJI€Ha BBICOKMM PHCKOM TpaBMaTH3Ma ITIPW BBITIOTHEHHH paboOT Ha
BBICOTE ¥ BEPOSTHOCTHIO MafieHus peAMeToB. CyIecTByIOINE MaCCUBHBIE KACKH 00€CTIEYMBAOT JIUIITH
(bU3NYECKYIO 3alHUTY, HO HE CHTHATTM3UPYIOT O KPUTHUECKOM COCTOSIHUH COTPYIAHHUKA.

[IporpamMHo-anmapaTHass 4acTb ycTpoicTBa Oaszupyercss Ha MHUKpokoHTpoiwiepe ESP32 u
WHEpLHAIBHOM H3MepuTenbHoM Moayiae MPU6050, BkitodaromemM akceiaepoMeTp U THPOCKOTI (cxema).
Pa3paboraHHbBIl  aJTOPUTM  OCYHIECTBISIET  JIBYXCTYIIEHYATYl0 BepH(UKAMIO MPOWCHICCTBUS:
(UKCaLnIO pe3Koro Muka yCKopeHus (yaapa) ¥ MOCIeIyIOIMi MOHUTOPUHT OTCYTCTBUS IBMOKEHUS B
teueHne 30 cexyna. llpm mMOATBEpKAEHMHM WHIMACHTA CUCTEMAa CUYMTBHIBACT Teorpaduieckue
KOOp/IMHATHI Yepe3 MOAyNb ciyTHHkoBou HaBuranuu (Global Positioning System, GPS) u mepenaer
MmakeT JaHHBIX yepes TpancuBep Long Range (LoRa).
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Cxema. YcTpoticTBo mprubopa Pucynok. Opurnaan-mMakeT KackKu

OKCHEepUMEHTAIbHBIE ~ UCTBITAHUS MOATBEPAMIN SPQPEKTUBHOCTH JIOTHKH  «y#ap =+
HETOJBW)KHOCTE». B cpaBHeHHWH ¢ 3apyOSKHBIMH aHAJIOTaMH, TaKHMMH KaK CHUCTEMbl KOMIaHUHU
Guardhat, mpeayaraeMoe pemeHre OTIHIASTCs HU3KOW Ce0SCTOMMOCTRIO H BO3MOYKHOCTBIO PaOOTHI B
MIOJTHOCTBIO aBTOHOMHBIX paauoceTsix 0Oe3 mpuBssku K uHDpacTpyktype Wi-Fi. IlepcriekTuBbl
I[EUH:HCI\/'IHII/IX I/ICCJ'IGZ[OBaHI/Iﬁ BKJIIOYAIOT HHTCrpanvro JaT4YUKOB JACTCKIUMHM TOKCUYHBIX TI'a30B H
JIOpabOTKy KOpITyca AJIsi COOTBETCTBHSI CTaHIAPTaM B3pPBIBO3AIIUIIEHHOTO 0O0opynoBaHust (Appareils
destinés a étre utilisés en ATmospheres EXplosibles, ATEX).

ABTOp BBIpakaeT ONarofapHOCTh Hay4HOMY pykoBoauTento [azapsny B.C., a Tarke
3aMECTHTEINIO JUPEKTOpa MO HAayYHBIM paboTam W WHHOBamwmsaM J[xymabaeBy J[.X. W 3aMecTHTENIO
IUpeKTopa mo yuebHoit pabore AxmenoBy M.M. 3a coneiicTBre mpu MPOBEACHUN UCCIIEIOBAHISL.
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AHHOTALIUA

B pabore paccMarpuBaioTCs HWHHOBAIIMOHHBIE ITOAXOABI K OYHCTKE CTOYHBIX BOJ OT
HEe(TENPOIYKTOB C MPUMEHEHHEM HOBBIX MAaTE€PHAaIOB, OMOTEXHOIOTHIA 1 MHTEIUIEKTYAIbHBIX CHCTEM
ynpasieHus. [IpeyiokeHbl EpCIIEKTUBHBIC PEUICHHUsI HA OCHOBE HAaHOMAaTEpUAJIOB, OMOJETrpajaluu
YTIIEBOIOPOIOB, THOPHUIHBIX TEXHOJOTHYECKUX CXEM, a TaKKe€ COBPEMEHHBIX (PH3MUECKHX METOOB
BozzeiictBua. Ocoboe BHUMaHHWE YIENeHO IMPPOBHIM [BOMHWKAM ¥ aBTOMAaTH3WPOBAHHOW
ONTUMH3AIUN OUYHUCTHBIX COOPY>KEHUH.

KJIFOUEBBIE CJIOBA

O4ucTKa CTOYHBIX BOA; HE(TENPOAYKTH; HAHOPHUIBTPALUS; MAarHUTHBIE HAHOYACTHUIIBI;
Onopemenuanys; MHKPOBOJOPOCIH; JJIEKTPOKOATY/ISIIMS; IUIa3MEHHBIE TEXHOJOTHHU; YIIIEPOIHBIE
adpOrelIu.
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ABSTRACT

This paper examines innovative approaches to wastewater treatment for petroleum products
using new materials, biotechnology, and intelligent control systems. Promising solutions are proposed
based on nanomaterials, hydrocarbon biodegradation, hybrid process flowsheets, and modern physical
methods. Particular attention is paid to digital twins and automated optimization of treatment facilities.

KEYWORDS
Wastewater treatment, petroleum products, nanofiltration, magnetic nanoparticles,
bioremediation, microalgae, electrocoagulation, plasma technologies, carbon aerogels.

CoBpeMeHHBIE TPOIIECCHl OYMCTKU CTOYHBIX BOJ OT HEe(TENPOJYKTOB TPEeOYIOT BHEIPEHUS
HOBBIX TEXHOJIOTHYECKUX PEIIEHHUH, CIIOCOOHBIX 3P PEKTUBHO paboTaTh B YCIOBHSX YBETMUNBAIOLINXCS
NPOM3BOJCTBEHHBIX HArpy30K, CIOKHBIX XHMHUYECKHX COCTaBOB 3arps3HEHUI M YKECTOYAIOLIUXCS
JKOJIOTHYECKUX HOPM. AKTYaJbHOCTh TEMBI OOYCIIOBIIEHa TEM, YTO TPAJAUIMOHHBIE METObI
(MexaHMYecKkrne, COpOLIMOHHBIE, (U3MKO-XMMUYECKHE) 4YacTO IOKa3bIBAIOT  HEJAOCTATOYHYIO
3¢ $EeKTUBHOCTD NP YAAIEHUH YCTOMYUBBIX AMYJIBCUH, MUKPOKAaIeab He()TH U BBICOKOM COJIEPKaHUU
TSOKENIBIX ~ YTJIEBOAOPOAOB. B  maHHOW paboTe mpeanoKeHbl HHHOBAI[MOHHBIE KOHIICTILINH,
00BbETUHSIONINE BO3MOXKHOCTH HAHOMATEPHAIOB, OMOTEXHOJIOTHIA, BRBICOKOTOYHBIX ITU(PPOBBIX CUCTEM
Y THOPU/IHBIX YCTaHOBOK. [1,2]

OnHUM W3 TEpPCHEeKTUBHBIX HANpaBICHUH SBISETCS MPUMEHEHHWE HHTEIUIEKTYalbHBIX
HaHOQWIILTPOB, OCHOBAaHHBIX Ha TPA(PEHOBBIX CTPYKTYpaX M (POTOKATAIUTHYECKHX MOKPBITHSIX,
00ecreyrBaloIIMX BBICOKYIO CEJIEKTUBHOCTh M CaMOOYMILIEHHME IOBEPXHOCTH TIOJ BO3JCHCTBHEM
yIBTPaHUOIETOBOTO H3IMy4YeHHUs. Takue MeMOpaHBI TMO3BOJSIOT MHUHHMHU3UPOBATH 3aCOpPEHHE U
MPOIUTE CPOK CITY>KOBI yCTaHOBOK. He MeHee 3Ha4MMbIM HaIlpaBlIeHUEM MOXKHO CYUTATh MarHUTHYIO
cemapanuio HeTH C  HCHOJNB30BaHMEM  (YHKIMOHAIM3WPOBAHHBIX  HAHOYACTHUI[  JKelle3a.
[loBepxHocTHBIE MOAM(UKATOPEl  00ECIEYMBAIOT  BBICOKYIO  CIIOCOOHOCTH K  CBS3BIBAHUIO
HEPTENPOIYKTOB,  MATHUTHOE TI0JI€ MO3BOJISIET OBICTPO M MOTHOCTHIO YJIANISATH YaCTHIIBI U3 PacTBOPA,
oOecreunBast BRICOKYIO CTETIEHb OYUCTKH.
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Bonpimme nepcrneKTUBBI OTKPHIBACT MPUMEHEHUE OMOTEXHOJIOTHUH, B YaCTHOCTH T'€HETUYCCKH
MOIU(UIIMPOBAHHBIX OaKTepHi, CIIOCOOHBIX pa3iararb MIMPOKHH CHEKTP YTIEBOAOPOIOB, BKIOYAS
Tsokénble Qpaknud. Mcnonp3oBaHre MUKPOOPTaHM3MOB B COCTaBe OHMOIUIEHOK WM KOHCOPIIMYMOB
MO3BOJIAET O0ecreunBaTh TIYyOOKYIO [TOOYHMCTKY CTOYHBIX BOJ B JIOKANIbHBIX OHOpeaKkTopax.
[TapamnensHO € 3TUM aKTyallbHO BHEIPEHHE MHKPOBOJOPOCIEH, CIIOCOOHBIX aacopOMpoBaTh M
nepepabareiBaTh HEe(TH C 00pa3oBaHWEM MEHHBIX JHUIHIOB, YTO JAENaeT MPOIEecC HE TOIBKO
9KOJIOTHYECKH, HO U SKOHOMHYECKH BHITOJJHBIM.

BaxkHbIM HampaBJICHUEM pPa3BUTHS TEXHOJOTUH SBJISCTCS YMHAs DIICKTPOKOATYIISIIIHS,
OCHOBaHHas Ha aBTOMAaTHYECKOM PETYIUPOBAHUY CHJIBI TOKA U MMAPAMETPOB MPOIIECCa B 3aBUCHMOCTH
OT TeKyIuX ToKa3aTenell 3arpsa3HEHHOCTH BoABl. Takoil momxon obecrieynBaeT CHIDKEHHE
9Hepro3aTpaT u cTabMIIbHOE Ka4eCTBO OUMCTKH. Taxke MepCreKTHBHO MCIOIb30BaHUE LIEOTUTOBBIX U
MOJIMMEPHO-MOIN(DUIINPOBAHHBIX COPOCHTOB, KOTOPBIE CIIOCOOHBI 00Pa30BHIBATH CTPYKTYPHPOBAHHEIE
JIOBYIIKH JIJIs1 HEPTAHBIX Kamnenb U 3(pPEeKTHBHO pereHepupyrOTCsL.

VHHOBallMOHHBIM TIPEUIOKEHUEM SIBISACTCSI BHEAPEHHE HHU3KOTEMIIEPATypHOH IIa3MBl,
paspywmaromeii HeTSIHbIE SMYIbCHHM M OKUCISIOMIEH TsDKenble YriieBoJopoAbl. Ilima3meHHBIE
YCTaHOBKH MOTYT OBITh MHTETPHPOBAHBI B TPYOOIIPOBOIBI U PE3EPBYaphl, TOBHIIIAS CTEIIEHh OYUCTKH
Ha paHHUX 3Tanax. OJHOBPEMEHHO C 3THM BO3MOXKHO NPUMEHEHHE CyneposcopoOHBIX MOKPHITHH,
MPEMATCTBYIOIINX HATUNAHUIO HEPTH HAa CTEHKH OOOpPYMOBaHHS M YCKOPSIOIIUX IPOIECCHI
pasaeneHusl.

K mepcriekTHBHBIM HIESIM OTHOCHUTCS HCIOJIB30BAHHE TEPMOAKYCTHUECKON KaBHUTAIUH,
oOecreunBaroIIeH pa3pylIeHue YCTOHYMBBIX HEPTIHBIX AIMYIIbCHIH 33 CUET KOMOMHAIIUY aKyCTHUCCKUX
1 TeruioBbIX 3¢ dekToB. Kpome Toro, BHEApEHNE MOOMIEHBIX MOAYJIHHBIX OYHCTHBIX CHCTEM TTO3BOJISIET
OTIepaTHBHO OOCITYXHBAaTh YAAJNEHHBIE MTPOMBICIOBEIE OOBEKTHI, O0eCTIeuBasi aBTOHOMHYIO OYHUCTKY
CTOYHBIX BOX. J{7sl TIIyOOKOH JTOOYMCTKH MOTYT MPUMEHSTHCS YIIEpOIHBIE a’poreiu, obiagaromue
PEKOPIHON COPOIIMOHHON EMKOCTHIO M CBEPXBBICOKOW IUIOIIAbI0 TIOBEPXHOCTH. 3aKIHOYHTEIBHBIM
AJIIEMEHTOM WHHOBAIIMOHHBIX TEXHOJOTHH BBICTYHaeT WUMITyJabcHOe YD-u3mydeHue, MMO3BOJIIONIEE
pasyaraTh OCTaTOYHBIE YIIIEBOJOPO/IBI 10 OE30MACHBIX COSIMHEHUH.

Takum 00pa3oM, KOMIUIEKCHOE OOBEIWHEHHWE HaHOMATepUANIOB, OHMOIOTHYECKHX CHCTEM,
TUTa3MEHHBIX TEXHOJOTHIA U U(POBOTO MOIEITHPOBAHUS (POPMHPYET HOBOE MOKOJICHUE PEIICHUN IS
OYHCTKH CTOYHBIX BOJ OT HedrenpoaykTos. [Ipencrapnennpie naen criocoOOHBI 00ECTIEYNTh BBICOKYTO
CTCIICHb OYUCTKH, CHHU3UTH OKCITyaTalMOHHBIC 3aTpaTbl MW COOTBETCTBOBATH COBPEMCHHBIM
HKOJIOTUYECKHUM TPEeOOBAHUSM, YTO JeNaeT WX NEepPCHeKTUBHBIMU IS BHEApPEHUS B HeTera3oBOM
MTPOMBIIIUIEHHOCTH.
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Pa3pabotka 1 3 PEeKTUBHOCTH CTEKIISIHHBIX MMOKPHITUH B TEXHOIOTHYECKOM MPOLIECCE 3aLIUTHI
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AHHOTALMA

B pabore paccmarpuBarorcs paspabotka W 3(PPEKTHBHOCTH CTEKISHHBIX IOKPBITHH,
MPUMEHSIEMBIX B TEXHOJIOTHYECKOM ITPOIECCE 3aIIUThI TpyOonpoBoaoB. Ocoboe BHUMaHUE YICICHO UX
KOPPO3UOHHON CTOMKOCTH, XMMHUYECKOM YCTOMYMBOCTU U JOJTOBEYHOCTU B YCJIOBHSIX arpeCcCHUBHBIX
cpen. [Ipoanann3upoBaHbl OCHOBHBIC ATAllbl HAHECEHHUS MOKPBITHHA M TIOKAa3aHO, YTO HMCIOIH30BaHUE
CTEKJISTHHBIX MTOKPBITHIA CIIOCOOCTBYET MOBBIIICHUIO HAJAEKHOCTA U CPOKA CIYXKOBI TPYOOIIPOBOIHBIX
CHCTEM.
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ABSTRACT

This paper examines the development and effectiveness of glass coatings used in pipeline
protection processes. Particular attention is paid to their corrosion resistance, chemical stability, and
durability in aggressive environments. The key stages of coating application are analyzed,
demonstrating that the use of glass coatings contributes to increased reliability and service life of
pipeline systems.

KEYWORDS
Glass coatings, pipeline protection, corrosion resistance, technological process, anticorrosion
protection, operational reliability, aggressive environments.

CoBpeMeHHbIE TpPyOOTIPOBOJHBIE CHUCTEMBI 3KCILTyaTHPYIOTCS B YCJOBHSAX ITOBBIIIEHHBIX
MEXaHUYEeCKUX Harpy30K M BO3JECHUCTBUS arpECCHUBHBIX CpPE, YTO CYIIECTBEHHO YCKOPSET MPOIIECCHI
KOPPO3UOHHOTO pa3pylLIeHus] MeTaiia. TpaJuiuOHHBIE METO/IbI 3aIUThI, TAKUE KaK JIAKOKPACOUYHbIE U
MOJIMMEPHBIE TIOKPHITHA, HE BCerJa 00ecrednBaloT TpeOyeMblid YPOBEHB JIOJTOBEYHOCTH, OCOOCHHO
MIPU BBICOKUX TeMIepaTypax W XUMHYECKHM aKTUBHBIX BO3AEUCTBUAX. B CBS3M ¢ 3THM BO3pacTaer
WHTEpEC K MPUMEHEHHIO CTEKJISHHBIX MOKPBITHHA KaK aJbTepHATHBHOTO 3aIIWTHOTO MaTtepuana. [1]
CreKiIsiHHBIE TOKPBITHS (POPMHUPYIOTCS Ha OCHOBE CTEKIO00PAa3yIOIIMX KOMIIO3UIMK, CIIOCOOHBIX
nocie TepMHYecKoli 00pa0OTKM 00pa30BbIBATH IUIOTHBIM W XMUMHYECKM HMHEPTHBIA ClIOM Ha
MOBEPXHOCTH MeTayia. OTHUM M3 KIIOYEBBIX MPEUMYIIECTB TaKMX TMOKPBITHN ABISETCS WX HU3Kas
MIPOHUIIAEMOCTb JUIsl BIaru M ra3oB, YTO 3HAYUTEIBHO CHMXKAET CKOPOCTH 3JIEKTPOXUMHUYECKOU
kopposuu. [2, 3] Kpome TOro, CTEKISHHBIN CJIOW 00JIaaeT BBICOKOW aare3neil K MeTalTUUECKOMY
OCHOBAaHHWIO TIpU COOJIIOJICHUU OINTHUMAJBHBIX PEKHMOB IIOJTOTOBKH ITOBEPXHOCTH M OOXKUTa.
TexXHONOTMYECKH  TNpoIlecC  HAHECEHUS  CTEKSIHHBIX — MOKPBITUH  BKJIFOYAET  HECKOJBKO
B3aMMOCBSI3aHHBIX JTANOB: MEXaHMYECKYI0 M XHMHYECKYI0 OUYMCTKY IMOBEPXHOCTH TPyOONpoBOja,
HaHeCeHHEe CTEKI000pa3yIollero MaTepuaia W IOCISAYIONIYI0 TepMHUECKYl0 00paboTky. KauectBo
MPEIBAPUTEIHLHON MOJIrOTOBKH TOBEPXHOCTH OKAa3bIBA€T PEIIAOIIee BIMSHAE HAa PABHOMEPHOCTH
TIOKPBITHUS U €r0 SKCIUTyaTallMOHHBIE XapaKTepUCTHKH. HecoOroieHre TeEXHOIOTHYeCKUX apaMeTpoB
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MOKET TPHBECTH K OOpa30BaHUIO MHUKPOTPCIIMH W CHW)KCHHIO 3aIUTHBIX CBOMCTB. OlleHKa
3 (HEKTUBHOCTH CTEKIITHHBIX TOKPBITHII MOKa3bIBACT, YTO MX MPUMEHEHHE MO3BOJISCT CYIIECTBEHHO
HOBBICUTH KOPPO3HOHHYIO CTOMKOCTH TPYOOIPOBOJIOB M HPOIUTH CPOK UX ciyxObl. [IpakTHueckoe
UCIIOJIb30BAaHNUE TAKHX TIOKPBITHH CIIOCOOCTBYET CHW)KEHHMIO 3aTpaT Ha PEMOHTHbIC pabOThl U
HOBBILICHHIO 00IIei HAaA&KHOCTH TPYOONPOBOAHBIX CHCTEM. JTO JeaeT CTEKISIHHBIC HMOKPBITHS
HEePCHCKTHBHBIM ~ HAlpaBiICHHEM B  PAa3BUTUM  TEXHOJOTMH  3allUTBl  TPyOONPOBOZOB B
NPOMBIIIICHHOCTH. [4]
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AHHOTAIIA

B cratee paccmarpuBaeTcs INPHUKIAJHOEC 3HAaUEHHE HAdepTaTeIbHOM TEOMETPHUM  KaK
TEOPETUIECKON OCHOBBI JJIS1 pEIICHUs MPAKTHYECKHX 33124 B He(Tera3oBoit orpaciu. O60CHOBBIBAETCS
HEOOXOOMMOCTh MPUMEHEHHUS] T€OMETPHUUECKOTO MOIEIMPOBAHUS NPHU MPOCKTUPOBAHUU TPACKTOPHUil
CKBAXKUH, IIOCTPOCHUM CTPYKTYpHBIX KapT IUIACTOB M IPOEKTUPOBAHUM TEXHOJOTHYECKUX
KOMMYHHKalui nmoazeMHubix xpanmwmmn] raza (IIXT).
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ABSTRACT

This article examines the applied value of descriptive geometry as a theoretical basis for solving
practical problems in the oil and gas industry. It substantiates the need for geometric modeling in well
trajectory design, reservoir mapping, and underground gas storage facility (UGS) utility design.

KEYWORDS
Geometric modeling, unfolding, digitalization.

CoBpeMeHHast pa3pabOTKa MECTOPOXKJICHUM MPUPOIHOTO Ia3a XapaKTepU3YeTCsl yCIOKHEHHEM
Te0JIOrO-TEXHUYECKUX yclIoBUM. Ilepexon k OCBOEHHMIO TPYIHOM3IIyYaeMBIX 3alacoB M pacIIUpEeHHe
cetu IIXT" TpeOyroT OT MHXXEHEPOB BHICOKOH TOYHOCTH MPOCTPAHCTBEHHBIX pacueToB. HaueprarenbHas
reoMeTpusl TPEeNOCTaBIsieT Tpaduyeckre METOAbl HHTEPIIPETAllMH TPEXMEPHBIX OOBEKTOB, 4YTO
ABIIAETCS] KPUTUIECKU BAKHBIM I BU3yaJIN3allUU CKPBITBIX MOJ3EMHBIX CTPYKTYP.

I'eomeTpuyeckoe MOAETUPOBAHKUE IPOTYKTUBHBIX IJIAcTOB [1].

dyHaMEHTOM pa3pabOTKU JIF0O0ro MECTOPOXKACHUS SIBIIsIETCA reosloruueckas Mozeis. [Iponece
e€ co3nanust 6a3upyercs Ha METoJaX MPOEKINH ¢ YHCIOBBIMH OTMETKAMHU:

* NnTepnonsuus nmosepxHocteil: [o naHHBIM TOueUHOTO OypeHHs BBICTPAUBAETCS HENPEPhIBHAS
Tororpaduveckas IOBEPXHOCTb KPOBJIH U MOONIBHI I1ACTA.

* Jloctpoenue paspe3oB: HauepratenmpHas reomMeTpusi M HHXKEHEpHas rpaduka MO3BOJSET
CTPOMUTH CEYEHHUS IJIacTa JI000H CIOXKHOCTH, YTO HEOOXOAMMO Uil ONpEACTICHUS MOIIHOCTH
(TONMLIMHBI) TA30HOCHOTO TOPU30HTA W BBISBICHUS TEKTOHHYECKUX HapyLIeHUH (pa3phIBOB, COPOCOB)
[213].

I'eomeTpus HAKJIIOHHO-HANIPABJIEHHOTO OypEeHUsI.

[pu sxcrunyaranuu [IXT 1 pa3paboTke ra30KOHJACHCATHBIX MECTOPOXKACHUI YacTO IPUMEHSETCS
KyCTOBO€ OypeHwue.

* TlpoctpaHcTBeHHbIC 3ama4yn: [IpoekTHpoBaHUe MPOGUIIST CKBAKWHBI HpEICTaBIsSeT coOOM
3a/1a4y MOCTPOEHUs MPOCTPAHCTBEHHOM KPHUBOM, COCTOSAIIEH U3 AYT OKPYXHOCTEH U MPSIMOJIMHENHBIX
OTPE3KOB.
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* [lpenoTBpaleHNe MEepeCceYeHuil: B yCIOBUAX IUIOTHOTO pa3OypuBanus (ocobeHHo Ha I1XT)
BO3HMKAET 33/1a4a «COMMKEHNS CTBOJIOBY». MeTobl HauepTaTeIbHOM T€OMETPUH ITO3BOJISIOT PACCUUTATh
KpaTJaiiiee pacCTOSHUE MEXY KPUBBIMU B IIPOCTPAHCTBE, UCKJIIOYAS! PUCK aBAPUHHOIO IIEPECEUECHUs
CKBakuH [4].

[IpoexTupoBaHue OOBSI3KU U y3JI0B IIOATOTOBKH I'a3a.

OKCIuTyaTanus MECTOPOXKACHUH CBA3aHa C CO3JaHNEM CIIOKHBIX CUCTEM cOOpa 1 MOATOTOBKH I'a3a
(YIIIID).

* Teopusi pa3BepTOK: HPH U3TOTOBICHUM HECTAHIAPTHBIX Y3JIOB TPYOONPOBOAOB (TPOHHMKOB,
NIEPEXO0/I0B, KOJUIEKTOPOB OOJBLIOr0 AMAMETPa) HCIOJIB3YIOTCS ajJrOPUTMBI ITOCTPOEHUS Pa3BEPTOK
MOBEPXHOCTEH BpaIllCHUSI.

*  AKCOHOMETpHsSI: MpHUMEHsIeTCs A CO3AaHUsl MOHT@XXHBIX CXEeM, 00eCIeuHBAIOIINX
HaIJIIAHOCTD IIPU COOPKE CIOXKHBIX IPOCTPAHCTBEHHBIX KOHCTPYKLMH KOMIIPECCOPHBIX CTAaHIIMH.

HHTerpanms ¢ cucreMaMu aBTOMaTH3UpoBaHHOTO TTpoekTupoBanus (CAIIP).

Hecmotps Ha nudpoBuzanuio, anroputMuudeckas 6aza nporpaMmMmHoro ooecnedenus (SolidWorks,
AutoCAD, Civil 3D, Petrel) momHOCThIO OCHOBaHa Ha 3aKOHaX Ha4YepPTATEIHLHOH T'E€OMETPHH.
IToHuMaHue 3TUX OCHOB MO3BOJISICT HHXKEHEPY:

* KoppeKTHO 3a7aBaTh MapaMeTpbl FEOMETPHUECKUX IPUMHUTHBOB.

* neHTH(UIMPOBATh U YCTPAHATH OMIMOKH TOTOJOTHU B 3D-Moaemnsx.

* JIpoBoauTh Bepu(UKALMIO PE3YIBTATOB KOMIIBIOTEPHOTO MOZEIUPOBAHHS.

HaueprarenpHast reomerpust octaércst (QyHIAMEHTAIbHON IUCHMIUIMHOW Al He(TerazoBOro
JieNa, TOCKONBKY (OpMHUpYeT TPOCTPAHCTBEHHOE MBIIIJICHUE WHXKEHEpa W 3aKJaJlbIBaeT OCHOBBI
MIOHUMAaHUS TEOMETPUH CIIOKHBIX TEXHUUECKUX 00beKTOB. OHa 00ecreunBaeT Nepexo oT aOCTPaKTHBIX
TEOJIOTHYECKUX MJAaHHBIX K TOYHBIM HWHXKCHEPHBIM pELICHUSM, TapaHTHpys O€30MacHOCTb U
3G PEeKTUBHOCTh JKCIUTyaTald OObEKTOB AOOBIMM M XpaHeHWs raza. B HedrerazoBoil orpaciu
CHENUATHCTBI TOCTOSHHO Pa0dOTalOT ¢ MPOCTPAHCTBEHHO OPHEHTHUPOBAHHBIMY CHCTEMAaMH: HAKJIOHHO-
HalnpaBjiCHHBIMA W  TOPU30HTAJIBHBIMU  CKBaXHHAMH, pa3BETBIEHHBIMU  TpyOONmpoBOAaMH,
pe3epByapaMy, KOMIIPECCOPHBIMH CTaHLUSMH M TEXHOJIOTHYECKUM obopynoBanueM. [laxke mnpu
aKTUBHOM  Hcronb3oBaHun  coBpeMeHHbIXx CAD/CAE-cucteM UMEHHO  (yHJIaMEHTaJIbHBIC
TreOMETPUYECKHE MPHHLUIBI TO03BOJSIOT MHXEHEPY OCO3HAaHHO CTPOMTh W HPOBEPSTH LU(POBBIC
MOZEIIH, KOHTPOJIMPOBATh TOYHOCTH MPOEKTHBIX PELICHUH, BBISBIATH BOZMOXKHbIE KOJUTM3HH Ha PAHHUX
JTanax MpoeKTHPOBaHMS U 00ecreynBaTh HAJIEKHOCTh U 0€30MIaCHOCTh He()Tera30BbIX OOBEKTOB [5].
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HccnenoBanue BIHUSHUS KAYECTBA YEPTEKHBIX HHCTPYMEHTOB Ha TOYHOCTH ITOCTPOCHHIMA
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AHHOTALMA

Ueptéx sBIsETCS OTHUM W3 BAXHEUIIMX CPENCTB IMEpeadr TEeXHUYECKoH HH(pOpMaImyd B
WH)XEHEPHON W MPOU3BOACTBEHHOH jeareibHOCTUH. C €ro MOMOIIBI0 MEPEAatoTesl CBENeHHs 0 GopMme,
pa3Mepax 1 B3aUMHOM PACTIOIOKEHUN IIEMEHTOB W3AET . barogapst eIMHBIM paBUiIaM U CTaHAApTaM
oopMIIeHHS YepTeKel CHeNHaIrCThl pa3HbIX CTpaH MOTYT OHUMATh OpyT Ipyra 0e3 MCIIOIb30BaHMs
YCTHOH peuu, 4TO AETACT YePTEK MEKTYHAPOTHBIM S3bIKOM TEXHUKH.
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ABSTRACT

Drawing is one of the most important means of communicating technical information in
engineering and manufacturing. It conveys information about the shape, dimensions, and relative positions
of product elements. Thanks to uniform rules and standards for drawing, specialists from different
countries can understand each other without the use of spoken language, making drawing the international
language of engineering.

KEYWORDS
Drawing, drawing instruments, scale divisions, fixation of moving elements

TouHOCTH UEPTEXHBIX IOCTPOCHUI MMEET pellaollee 3Hau€HHe, IIOCKOJIbKY JIIOObIe
JIOTMYIIEHHbIC OMIMOKH MOTYT TPUBECTH K HCKOKEHUIO KOHCTPYKIMH, HAPYIICHHUIO TEXHOJIOTHH
M3TOTOBJICHUS! U CHIDKCHHUIO KadecTBa NpoxyKuud. OJHUM U3 OCHOBHBIX (DaKTOPOB, BIUSIIOLIMX Ha
TOYHOCTh YEPTEXkKa, SIBISETCS KaueCTBO HCIIONIB3yEMBIX YEPTEKHBIX MHCTPYMEHTOB. B CBi3M C 3TUM
0COo0yI0 aKTyaJIbHOCTh MPHOOPETAeT MCCIENOBAHME BIMAHUS KaueCTBAa HYEPTEXHBIX MHCTPYMEHTOB Ha
TOYHOCTH BBITIOJTHSAEMBIX TIOCTpoeHuit [1].

Iene nccnenoBanus.

PaccMoTtpeTs ponb yepTeka B TEXHUUECKOM M MH)XXEHEPHOU JiesATeNbHOCTH. 1Ipoanann3upoBars
TpeOOBaHMS K TOYHOCTH YEPTEKHBIX TOCTPOCHNH. VI3yunuTh OCHOBHBIE BH/IBI YEPTEKHBIX HHCTPYMEHTOB
U UX XapakTepucTUKU. OnpenennTh BINSHUE Ka4eCcTBA YEPTEKHBIX HHCTPYMEHTOB HA TOYHOCTh JIMHUH,
yI7I0B 1 pa3mepoB. [loka3ars 3HaYeHHE Ka4eCTBEHHBIX MHCTPYMEHTOB B IIpoliecce O0yUYEeHUs! YePUECHHIO.

YepTéx CIOyKUT OCHOBOW MNPOEKTHPOBAHWS M IPOU3BOACTBA TEXHHUYECKHUX u3Aeaui. Ero
TOYHOCTH 00ECIeUnBaeT MPaBUIBHOCTh M3TOTOBJICHUS JeTajel, COOPKY MEXaHM3MOB U UX HaJE&KHYIO
9KCITyaTanuo. /I BBINONHEHHWS TOYHBIX YEPTEKHBIX MOCTPOSHUH MCIONB3YIOTCS pa3IUYHbIC
WHCTPYMEHTBI: JINHEWKH, YTOIBHUKH, IIUPKYIH, TPAHCTIOPTUPHI U YePTEKHBIE KapaHamm [5].

KadecTBo uepTéKHBIX HHCTPYMEHTOB HAIIPSIMYFO BIIHSIET Ha KOHEUHBIH PE3yNIbTaT rpauecKoi
palboThl M TOYHOCTH BBIIONHSAEMBIX HNOCTPOEHHH. VHCTPYMEHTBI HHM3KOTO KadecTBa HEPEAKO HMEIOT
HEPOBHBIE KPOMKH, HETOYHbIE JIEJIEHUS [IKAJ, a TAKXKe CIa0yio (PMUKCAIHMIO MOABMKHBIX 3JIEMEHTOB, YTO
MIPUBOJUT K BO3HUKHOBEHHIO CHCTEMAaTHYECKHUX M CIIy4YailHbIX IOTPEIIHOCTEH MpU BBIIOIHEHUU
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yepTexxeld. Takue HeJOCTaTKU OTPULATENbHO CKa3bIBAIOTCS HAa TOYHOCTH JIMHUM, YITIOB U pa3MepoB,
CHIKasi o0yl HH)OPMATUBHOCT, M YHTAEMOCTh TEXHMUYECKOM mokyMmeHTanuu. Hanporus,
HCIIOJIb30BAHNE BBHICOKOKAUECTBEHHBIX YEPTENKHBIX MHCTPYMEHTOB oOecreynBaeT 4YETKOE MPOBEICHUE
JMHUHN, TOYHOE MOCTPOEHHE YIIIOB, COOMIOACHUE 3a/JaHHBIX JIMHEHHBIX MapaMeTPOB M COOTBETCTBHE
YyepTekel YCTaHOBJICHHBIM CTaHIApTaM. OTO IOBBIMIAET HaAE&XHOCTh TIpaduueckux pador,
croco0CTBYeT (POPMUPOBAHUIO AKKYPATHOCTU U TUCUUIUIMHBI IPH BBIIOJTHEHUH YEPTEXHBIX 3aJaHUH U
MOJIOKUTEIHLHO BIUAET Ha MPOPECCHOHATBHYIO MTOATOTOBKY OYAYIINX CHENUATUCTOB [2].

[pakTrka HOKa3bIBAET, YTO P UCIOIB30BaHUU MPO(ECCHOHATBHBIX YePTEKHBIX HHCTPYMEHTOB
CHI)KAETCS KOJIMYECTBO OLIMOOK, MOBBIMLACTCS aKKypaTHOCTh M YMTaeMOCTh uepTrexed. OcoOeHHO
3aMETHO 3TO MPH BBINOJIHEHUH CIIOXKHBIX T€OMETPHYECKMX ITOCTPOCHUM M HAHECEHHM pa3MepoB. B
yueOHOM Tmporecce padoTa € KadeCTBEHHBIMH WHCTPYMEHTAMH CIIOCOOCTBYeT (OPMHPOBAHHUIO
MIPAaBIIIBHBIX HABBIKOB U Pa3BUTHIO TEXHUYECKOTO MBIIUICHHUS.

B xone nccnenoBanus ObUI0 YCTAaHOBICHO, YTO KAYE€CTBO YEPTEKHBIX HHCTPYMEHTOB OKa3bIBAET
CYLIECTBEHHOE BIMSIHHE HAa TOYHOCTh M AKKypaTHOCTb UYEPTEXKHBIX MOCTpoeHui. lMcmonp3oBaHue
HaAEKHBIX U BBICOKOTOUYHBIX HHCTPYMEHTOB ITO3BOJISIET BBINOJIHATH YEPTEKU B CTPOIOM COOTBETCTBUU
C IICHCTBYIOIIMMH CTaHIApTaMH, 00€CIeYHBAaET IPABUIBHOCTD TE€OMETPHUUECKUX IIOCTPOCHUH U TOUHOE
COOITIONICHHE TMHEHHBIX U YITIOBBIX Pa3MEpOB. DTO 3HAYUTEIEHO CHUYKAET BEPOSTHOCTH BOSHUKHOBEHHUSI
rpapuuecKuX, pa3MEPHBIX 1 METOANYECKIX OLTHOOK, MOBHIINACT HATISATHOCTh M YUTAEMOCTh YePTEKEH,
a TakKe yiydmaer oOIiee KadecTBO TEXHWYECKOW HOKyMeHTanuu. Kpome Toro, mpumeHeHue
KAaUeCTBCHHBIX UYEPTEKHBIX HMHCTPYMEHTOB CIIOCOOCTBYET (OPMHUPOBAHMIO Yy  OOyYaroIIuXCst
npodeCCHOHAIbHBIX HABBIKOB, KYIBTYPhl WHKEHEPHOTO TPyAa W OTBETCTBEHHOCTH 3a PE3YJbTaThl
BBIMOJHSEMBIX TIpaduieckux paboT, YTO OCOOCHHO Ba)XHO NPU IOArOTOBKE CIIELUATUCTOB
TEXHUYECKOTo u HedTerazoBoro mpodus [3].

Ueptéx, SABISSICH MEXKIYHAPOAHBIM SI3BIKOM TEXHHUKH, TpeOyeT BBICOKOW TOYHOCTH,
OJTHO3HAYHOCTH W CTaHAapTU3UPOBAHHOIO MOAX0Aa K TrpaduyeckoMy MpPEACTaBICHHIO TEXHUYECKOH
uHpopmaruu. IloaToMy mNpUMEHEHHWE Ka4E€CTBEHHBIX UEPTEKHBIX HMHCTPYMEHTOB  SIBIISIETCS
HEOOXOJMMBIM YCIIOBHEM Kak B y4eOHOW, Tak M B MpOo(ecCHOHAIBHON NEsTEeNbHOCTH HHXKEHEpa.
Hcnonb3oBanne HaI&KHBIX U TOYHBIX WHCTPYMEHTOB 00€CIEYHBAET KOPPEKTHOCTh T€OMETPUYECKHX
MOCTPOCHHMN, COONIOZICHNE pa3MepOB W YCIOBHBIX OOO3HAYEHWH, a TaK)KE€ COOTBETCTBHE UEPTEKEH
JEHCTBYIOIIMM HOPMAaTHBHBIM TpeOoBaHusIM. DopMHpoBaHHE HABBIKOB TOYHOIO M AKKypaTHOTO
YepueHHsi ¢ NPUMEHEHHEM KauyeCTBEHHBIX MHCTPYMEHTOB CIIOCOOCTBYET MOBBIIICHHIO TEXHUYECKON
KyJIBTYpBl, Pa3BUTHIO OTBETCTBEHHOCTH 3a PE3YNBTaThl MPOEKTHON NESATEIBbHOCTH U YKPEIJICHHIO
npodeccroHaIbHOM MOATOTOBKH OyAyIIMX CHEIMAINCTOB, 0COOEHHO B TEXHUUECKUX U HEPTEra30BbIX
HarpasieHusx.[4].
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ABSTRACT

The modern oil and gas industry has transitioned to large-scale development of hard-to-recover
hydrocarbon reserves. Effective development of such fields is impossible without the construction of
wells with complex spatial architectures. These include directional, horizontal, and multilateral wells
whose trajectories are far from vertical.

KEYWORDS
Confined space, inclinometry, well trajectories, safe "corridor".

Oco0eHHO OCTPO BOMPOCHI TOYHOCTH BCTAIOT B YCIOBUSAX OIPAaHMYEHHOTO MpocTpaHcTBa. Ha
CyIIIe 3TO KYCTOBBIE TUIOIIAIKH, TJIe C OHOW TOUKH OypsT AECITKH CTBOJIOB. Ha MOope — cranmoHapHble
1at)OpMBI, THIE Kax/aas CBOOOHAS IJIOMIAIKa Ha BEC 30J10Ta. B Takoii MIOTHON CETKEe CKBaXKUH PE3KO
BO3pAcTaeT PUCK MPOCTPAHCTBEHHBIX KOJUIM3MHA — HEMPEIHAMEPEHHOTO NEPEeCEYeHUs CTBOJIOB, YTO
MOXKET MPUBECTH K KaTacTPO(PUUECKUM MOCIECTBHSIM, IIOTEPE JOPOTOCTOAIIETO OOOPYIOBAHUS U TAXKE
4eJI0BEYECKIM KepTBam [1].

B 3TOM KOHTEKCTE HauepTraTejibHas IeOMETpUs U3 CYry00 aKajeMHYCCKOW JUCIUTUIMHBI
MpeBpaIIaeTcs B KpUTHYECKH BaXKHBIM WHKEHEPHBIN HHCTPYMEHT. be3 rry0oKoro moHMMaHUs METO/IOB
MPOCTPAHCTBEHHOTO MOJEIIUPOBAHUS M TOCTPOCHHS MPOSKIMHA HEBO3MOXKHO TPaMOTHO IMPOYUTATH
JIaHHBIC MHKJIMHOMETPUHU (M3MEPESHHMSI OTKJIOHSHHUS CTBOJIA), CIIPOSKTUPOBATh 0€30IIaCHYIO TPASKTOPHIO
1 00ecleunTh TOYHOE HaBeJeHHe OypOBOrO MHCTPYMEHTA Ha IEJeBOW MPOAYKTUBHBINA ILIACT, 4aCTO
HMMEIOIINNA MOIIHOCTb BCETO HECKOJIBKO METPOB [2].

Lenp uccnenoBaHus — MPOAEMOHCTPUPOBATh U OOOCHOBATh KJIHOUEBYIO MPHKIAIHYIO POJIb
METOJIOB HauepTaTeIbHOM TeOMETpPUM Ha BCEX 3Talax — OT MPOCKTUPOBAHUS 1O MPaKTHUUECKON
peanu3anuy TPaeKTOPUU CKBaXXUHBI. J[JIs JOCTHXKEHUS ATOH e HEOOXOIMMO PEIIUTh CIETYIOIINe
3a1a4u:

1. CucremMaTn3upoBaTh U ONMHUCATh KOHKPETHBIE T€OMETPHUUICCKHE 3a/1add, KOTOPBIE PETYISIPHO
pelIaTcs MHKEHEPaMU B Ipoliecce OypeHusl.
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2. Bolgenute W paccMOTpeTh CHEUUPHUUYECKHE OCOOCHHOCTH MPHUMEHEHHUS TpauuecKux
METOIOB IIPH MPOEKTUPOBAHUN CKBAXKUH HA MOPCKHUX IIENb(OBBIX MECTOPOKACHUSIX B CPABHEHHH C
CYXOITyTHBIMHU YCJIOBHSIMHU.

3. IIpoaHanu3upoBaTh NPSMYIO 3aBHCUMOCTb MEXy TOYHOCTBIO TEOMETPUIECKUX TTOCTPOCHUHN
U YPOBHEM IPOMBILIUICHHON 0€30MaCHOCTH IpPU BEACHUHM OypOBBIX PadOT, BKIKOYAs MUHUMHU3ALUIO
PHCKOB aBapuil.

[IpoexTrpoBaHe CKBa)KMHBI OCHOBAHO Ha Mepexo/e OT aOCTPAKTHBIX KOOPAMHAT U TIYyOHH K
HarJSITHOW MPOCTPAaHCTBEHHOM MOJENH, Tie KIIOUYEBYIO POJIb UTPAaeT METOJ MPOCKIHUNA C YHCIOBBIMU
orMeTKaMu. OH IO3BOJISICT YYUTHIBATH pelibed), 3aJeTaHne MJIaCTOB U PACCUUTHIBATH HCTUHHBIE YIJIBI U
ONTUMAJIbHYIO TPACKTOPUIO OypeHHUS.

B ycnoBusix Mopckoro OypeHus, IpH MIOTHOM pa3MENICHHN YCThEB, TeOMETPUIECKHAE METOIbI
U ipeo0pa3oBaHUs IPOCKIMH TIOMOTAIOT CIIPOEKTUPOBATH O€30I1aCHBIN HAKJIOHHBIN Y4aCTOK CKBasKUHbI
1 U30exaTh MepecedeHril C COCETHUMH CTBOJIaMH, (GhopMupys HaAESKHBIA Kopumop Oypenus. OHH
MO3BOJIAIOT HATJISIAHO OMPEAETUTh KpaTyaiiiliee pacCTOSIHAE MEXKIY OChIO IPOCKTUPYEMOM CKBasKUHBI
U Y€ CYIIECTBYIOIINMH ITOA3EMHBIMU 00BEKTaMH, CO3/1aBasi TEM CaMbIM 0e30macHbIi "Kopuaop" ams
Oypenns [3].

Eme oauH TNpakTHYECKUI acmeKT — TeOMETpHUs KOMIIOHOBOK HHW3a OypHIBLHOH KOJOHHBI
(KHBK).

[IpoBeneHHblii aHanM3 HALIAHO IIOKAa3bIBAaeT, YTO TIPaMOTHOE BIAJCHUE METOJaMHU
Ha4yepTaTeNbHON T'€OMETPUH SIBIIETCS He (HOpMalabHBIM TpeOOBaHMEM Y4eOHOW NporpamMmbl, a
HEOOXOMMBIM MpPOQeCCHOHATBHEIM HABBIKOM HHKeHepa-OypoBuka. CoBpeMEHHas aBTOMATH3allus,
0e3ycioBHO, oOJerdaeT pacdeTsl Onaromaps CHelHaTN3upPOBAaHHOMY MPOTPAMMHOMY OOECTICUSHHIO
(Petrel, Compass u ap.), OmHaKo OHAa HE OTMEHSET HEeOOXOMUMOCTH (PyHIaMEHTAIBHOTO TTOHUMAHHUS
NPUHIMIIOB MPOCTPAHCTBEHHBIX MOCTPOCHHMH. VMIMEHHO STO MOHMMaHHWE TO3BOJSET CHELIUAIUCTY
KPUTUYECKU OLICHUBATH PE3YJbTaThl, IIOJYYCHHBIE KOMIIBIOTEPOM, U IIPUHUMATH BEPHBIC PELICHUS B
HECTaH/IapPTHBIX CUTYyalusx [4].

Takum 00pa3oM, TEOMETPUYECKHH TONXOA HANpSMYIO CIHOCOOCTBYEeT TIOBBILICHHUIO
Oe3onmacHOCTH OypOBBIX pabOT 3a CUeT MHHHUMH3AIWMU PUCKOB BBIXOAA W3 MPOEKTHOTO CTBOJIA U
Kkomu3uil. OH Taxke 00ecrevrnBaeT TEXHOJIOIMYECKYI0 U 3KOHOMHUYECKYIO 3((QEKTUBHOCTh, TaK Kak
TOYHOE BCKPBITHE NMPOAYKTHBHOTO IJIacTa HANPSMYIO BIUSET Ha Oynynryto n00bMy W, B KOHEYHOM
UTOTE, HA pEHTa0EeTbHOCTH BCETO MPOEKTa, OY/Ib TO Ha CYIIe MM HAa MOPCKOM Iieibde.
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AHHOTALIUA

B nmawnoii paboTe paccMmarpuBaeTcs HWCTOPUS BO3HHUKHOBEHHS W PAa3BUTHS HYEpUEHHUS Kak
YHHBEPCANBHOTO TPapUUEeCKOTO s3bIKa TEXHWKH M €r0 JBONIONHS B TECHOH CBS3M C Pa3BUTHEM
HedTera3oBoii orpaciu. [lokazaHo, 4To ¢ pocToM HOOBIYH, TPAHCTIOPTUPOBKH U TIepepaboTKi HEDTH U
rasa Bo3pacTajia MoTpeOHOCTh B TOYHBIX TEXHHYECKUX YEPTEkKaxX, CXeMaxX U IMPOEKTHOM JOKYMEHTAIIHH.
Oco0oe BHHMAaHHE YJIEIEHO pOJIM HAYepTaTeIbHONH TE€OMETPWH, CTAaHAAPTH3AIMH YepTeXed wu
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ABSTRACT

This paper examines the history of the emergence and development of technical drawing as a
universal graphic language and its evolution in close connection with the development of the oil and gas
industry. It demonstrates that with the growth of oil and gas production, transportation, and processing,
the need for precise technical drawings, diagrams, and design documentation has increased. Particular
attention is given to the role of descriptive geometry, drawing standardization, and the implementation
of computer technologies in the design of oil and gas facilities.

KEYWORDS
Drawing, descriptive geometry, oil and gas industry, development of parts, engineering
graphics, design documentation, design, CAD systems.

UepueHne sBISETCS BaKHEWIIMM CPEJCTBOM Tepefadd HWHXKEHEpHOH HHGOpMaluu |
HEOTHEMJIEMOW YacTBhIO PAa3BHTUS TEXHHUYECKHMX OTpacieid, B TOM uHucie HedTerazoBoii
MIPOMBIIUIEHHOCTH. Ero BO3ZHMKHOBEHHME CBS3aHO C IPAKTUYECKOH JESITENBbHOCTBIO 4YEIOBEKa MU
HEOOXOAMMOCTBIO TOYHOTO N300pakeHUsI OOBEKTOB U COOPYKEHHM.

[lepBrie seMeHTHI YepUYeHNs MOSIBIIIMCH B IPEBHOCTH U MCIIOIB30BAINCH IIPH CTPOUTEIHCTBE
U CO3JaHMU HMHXEHEPHBIX cHucTeM. [lo Mepe ycloXKHEHHMs TEXHHMYECKHX 3a/jad Bo3pacTalia poib
rpaduuecKkux M300pakeHH. DTO CTaJ0 OCOOCHHO aKTyaJbHO C HA4YaJOM IPOMBIIIJIEHHOTO OCBOCHUS
MPUPOIHBIX pecypcoB [1].

Pa3Butne reomerpuu B J{peBHeii I perun n nHKeHEpHBIX perieHni B JlpeBHeM Pume 3anoxuio
OCHOBY JJIsl TIOCIENYIOLIEr0 HMPUMEHEHHUS YEepUYEeHUS B CIOKHBIX TEXHHYECKUX CHCTEMaxX. OTH
TIPYHIIMITBL BIIOCIIEICTBUY OBLTH MCIIONIB30BaHbI P MPOSKTUPOBAHUHN TIPOMBIIIJICHHBIX COOPYKEHHH.

B snoxy Bospoxmenus depueHue MpUOOPENI0 HAydHYIO OCHOBY. PasBUTHE TEPCIEKTHBHI U
TOYHBIX U300paKeHUI MEXaHU3MOB TI03BOJIMIIO CO3/1aBaTh O0Jiee CIOKHBIE HHKEHEPHBIE MMPOEKTHI, YTO
CTaJI0 TIPENNOCHUTKON it OyAyllero MpPOMBIIUICHHOTO pa3BUTHSA, BKIOYas J00BIYY TIOJIE3HBIX
HCKOTIaeMBbIX [2].
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Oco0oe 3Ha4YeHUE IS TEXHUYESCKOTO YEPUCHUSI MMEJIO CO3JaHie HauepTaTeIbHONH IeOMETPHUU
T'acmapom Momxkem B X VIII Beke. OHa mo3BoJMIa TOYHO H300pakaTh MPOCTPAHCTBEHHBIEC OOBEKTHI HA
TUIOCKOCTH, YTO CTaJI0 OCHOBOW MPOEKTHPOBAHHUSA OypOBBIX yCTaHOBOK, PE€3epBYapoOB, TPYOOIIPOBOIOB
U Ipyrux o0bekToB HedTerazoBoi otpacmu [3].

C HavaJIoM MPOMBITUICHHOH H00sar HeTH 1 Ta3a B XIX Beke pe3ko BO3pocia MOTpeOHOCTE B
TOYHOU TEXHHYECKOW JOKyMEHTAI[MH. YepTexu CTaau HEOOXOAWMBI I MPOEKTHPOBAHHUS OYypOBBIX
BBIIIICK, He(TernepepadaThBalOIIUX 3aBOIOB M MaruCTPalbHBIX TPyOONpoBomoB. B 3TOT mepuon
Hayagach aKTUBHAs CTaHAApPTU3ALMsI YepTexel, 4yTo obecmeunmno Oe3omacHOCTh U 3PPEeKTUBHOCTH
SKCILTyaTaIrui 000pyI0BaHus.

B XX Beke pa3BuTne HedTera30BOW OTPACIH COMPOBOXKAAIOCH YCIOKHEHUEM HWHKCHEPHBIX
cucteM. [1oSBUIUCH TEXHOMOTHYECKUE CXEMBI, TUTAHBI Pa3MeEIleHUs] 000PYI0BaHUS, H30METPUUYCCKUE U
aKCOHOMETPHYECKHE YEepPTEeKH TPyOOIpoBoaoB. UepueHne crano 00sf3aTelbHON YacThI0 MOATOTOBKH
CITCIIMATUCTOB He(PTETra30BOro MpoduIIs.

COBpPEMEHHBI ATall  XapaKTePU3YeTCs TMEPEXOJOM K KOMIBIOTCPHOMY UEPUYCHHUIO U
WCIOJIb30BAHUI0 CHCTEM aBTOMATU3UPOBAHHOTO MpoekTupoBaHus. CAD-TEeXHOIOTHH MO3BOJSIOT
MOJIENIUPOBaTh MECTOPOXKICHHS, IPOEKTUPOBaTh CKBAXKHUHBI, TPYOONPOBOAHBIE CHUCTEMBI U
He(TerazoBble KOMIUIEKCH C BBICOKOM TOYHOCTHIO. HecMoTps Ha mmdpoBU3aluio, 3HAHHE OCHOB
KJIACCHYECKOTO YePUEHUS OCTAETCS HEOOXOMMBIM JIJIsl IOHUMAaHUS WH)KCHEPHOH TOKyMeHTaIuu [4].

Taxum 00pa3zoM, pa3BUTHE YEPUCHUS IMPOUCXOIMIO MMAPAIIIENFHO C pa3BUTHEM He(Tera3oBoi
oTpaciy, odecreunBas e€ TEXHHUECKHI Iporpecc, 6e30macHoCTh U 3PPEKTHBHOCTB.
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Ponb yepueHus u HauepTaTeNbHON T€OMETPUH B pa3paboTke neTaneil HeTera3oBoi oTpaciu
[Hoxypos Tumodeit MuxannoBud
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AHHOTALIUA

B pabore paccmarpuBaercsi poib YepueHHsS W HAuepTATENLHOH TeOMETPHH B Ipoliecce
paspaboTku metaneit HedTerazoBoit otpaciu. [lokazano 3HaueHNE TpadUUSCKUX TUCITUTUINH Ha 3Tarmax
MPOEKTUPOBaHUS M O(GOPMIICHUS KOHCTPYKTOPCKOW AokyMeHTanuu. OTMedaercs, 4TO YepueHHUe
SIBIISICTCSL OCHOBHBIM CPEJICTBOM IMEpeiayll TEeXHHUYECKOW HHGOpPMAUU W 00eCreuruBacT TOYHOCTh
TEOMETPHUYECKUX TMapaMeTpoB jeraneil Hedrerazoporo obopynoBanus. Ocoboe BHIMAaHWE YIEICHO
(hOpMUPOBAHUIO MPOCTPAHCTBEHHOTO MBIIIUICHUS HHXKEHEPA ¥ TPUMEHEHUIO METO/IOB HAUEPTATEILHOM
TCOMETPHH TPH PEIICHUH 33]1a4d IIOCTPOCHHS CEUSHUH U nepecedcHuii moBepxHocteit. [loquépkrBaercs
CBA3b  TPAIUIIMOHHOTO  YEpUCHHWS C COBPEMCHHBIMM  CHCTEMaMH  aBTOMATH3MPOBAHHOTO
MPOSKTUPOBAHUS U UX 3HAYCHHE B MPOPECCHOHAIBHOW IMOJATOTOBKE CICIMAIMCTOB HE(PTEra3oBOro
npodus.

KJIFOYEBBIE CJIOBA
UYepuenue, HadepraTenbHas reoMeTpus, HedrerasoBas oTpacib, pa3paboTka aeTaje,
WH)XEeHepHast rpadrka, KOHCTPYKTOPCKas TOKyMeHTaIwsl, mpoektupoBanue, CAD-cuctemsr.

The role of drawing and descriptive geometry in the development of oil and gas components
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ABSTRACT

This paper examines the role of drafting and descriptive geometry in the development of
components for the oil and gas industry. The importance of graphic disciplines in the design and
documentation stages is demonstrated. It is noted that drafting is the primary means of conveying
technical information and ensures the accuracy of the geometric parameters of oil and gas equipment
components. Particular attention is paid to developing the engineer's spatial thinking and the application
of descriptive geometry methods in solving problems of constructing sections and surface intersections.
The relationship between traditional drafting and modern computer-aided design systems and their
importance in the professional training of oil and gas specialists is emphasized.

KEYWORDS
Drawing, descriptive geometry, oil and gas industry, component development, engineering
graphics, design documentation, design, CAD systems.

HedrerazoBass orpacnp sBisercs OAHONW W3 HawboJiee TEXHOJIOTHMYECKH CIIOXKHBIX cdep
MPOMBIIIIEHHOCTH, T7¢ Ha&KHOCTh U TOYHOCTH OOOPYIOBAHHS HAIIPSIMYIO BIUSIOT Ha 0€30MacHOCTS,
SKOHOMHYECKYIO 3((HEKTUBHOCTh U YCTOHYMBOCTH MPOMU3BOACTBEHHBIX MPOLECCOB. B CBA3M ¢ 3THM
ocoboe 3HaYeHUE TMpHOOpeTaeT KadecTBEHHas pa3paboTka JjeTasied W y3JoB HedTerasoBoro
000pyIOBaHUs, OCHOBOI KOTOPOH SIBIIIETCS MHXKEHEPHOE YepUCHUE M HauepTaTellbHas TeoMeTpust [6].

UepueHue BBICTYIIACT YHUBEPCATBHBIM S36IKOM TEXHUYIECKOTO OOIIECHUS MEXKTYy MH)XCHEpaMU,
KOHCTPYKTOpaMH, TEXHOJIOTaMH W TMPOW3BOICTBEHHBEIM IEpPCOHANIOM. Ha cTaamm mpoeKTHpOBaHUS
JeTaneld He(TerazoBod OTpaciay 4YepTeK TO3BOJNSIET TOYHO 3a(UKCHPOBAaTh T'e€OMETPUUYECCKUEC
napaMeTpsl u3neius, ero (GopmMy, pa3Mepsl, IOMYCKM M TeXHHWYecKue TpebomaHus. be3 rpamMoTHO
BBITIOJTHEHHOM I'pa)UyecKoil JTOKyMEHTAI[MM HEBO3MOXHO OOECICUUTh TOYHOE H3TOTOBJICHHUE TaKHX
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OTBETCTBEHHBIX AJIEMEHTOB, KakK (hIIaHIbI, KOpIyca HacOCOB, 3aJBWKKH, TPyOHBIC COCIWHECHUS U
aneMeHTHI OypoBOTO 060pynOBaHus [5].

HaueprarenpHasi TeoMeTpus UTpaeT KIIOYEBYIO POIb B (DOPMHUPOBAHUHM MPOCTPAHCTBEHHOTO
MBIIUICHHS WHKeHepa. OHa MO3BONSET aHATU3UPOBATH CIIOXKHBIE MPOCTPAHCTBEHHBIE (DOPMBL,
XapakTepHble I AeTalieii Hedrera3zoBoro 060pyaoBaHus, U KOPPEKTHO OTOOpakaTh UX HA TUIOCKOCTH.
C e moMOIIBI0 PENIaroTCs 3aadu TIOCTPOCHUS CEUCHUH, TIEpeCeUeHNH TTOBEPXHOCTEH, OIpeneIeHus
UCTHHHBIX pa3MepoB U (OPM 3IEMEHTOB, YTO OCOOCHHO Ba)KHO MpPU MPOEKTUPOBAHUHW JAETaleH,
paboTaromuXx Mo BEICOKUM JaBICHUEM H B arpecCUBHBIX cpeaax [4].

[Iporecc pa3paboTku netaneil HeTEra3oBOW OTPACIH BKIIOYAET HECKOJIBKO JTAIlOB: aHAIN3
YCIIOBHI IKCILTyaTaIllH, BBIOOP KOHCTPYKTUBHOW (POPMBI, BBHIIIOIHEHHE ICKU30B, CO3JAHHUE PadOINX
yepTexeld 1 opopMIICHHE KOHCTPYKTOPCKOM TOKYMEHTAlMU B cooTBeTcTBUH ¢ TpeboBanusamu ['OCT u
ECK]/I. Ha xa)xmoM U3 3THX STaroB 3HAHHUS YEPUESHIS SBISIOTCS 00s3aTeIbHBIMH, TaK KaK TO3BOJISIIOT
n30eXaTh KOHCTPYKTHUBHBIX OMIHOOK U 00ECTIEYNTh COOTBETCTBUE M3IETHUS TEXHUIECKIM HOPMAaTHBAM
[1112].

B coBpeMeHHBIX YCIOBHAX TPAIUIIMOHHOE YEPUEHUE TECHO CBSI3aHO C UCIOJIb30BAHUEM CUCTEM
aBroMarn3upoBaHHoro mpoektupoBanus (CAD). OpmnHako naxe mpu TpUMEHEHUH ITH(PPOBBIX
TEXHOJIOTUH 0a30BLIC IMPUHOUAIIBI HaqepTaTeﬂbHOﬁ T€OMETPUHN OCTAIOTCA HCU3MCHHBIMHU. I/IH>1<eHep, HE
BIIAJICIOIIUI OCHOBaMH rpa)iuecKuX AUCIHILUIMH, HE CTOCOOCH KOPPEKTHO paboTaTh ¢ TPEXMEPHBIMU
MOJIENISIMA ¥ HHTEPIIPETUPOBATH UX B BUE pabouux deprexeit [3].

Takum oOpa3oM, dYepyeHHE W HadepTareldbHAss TEOMETPHsS SBISIOTCS (YHIAMEHTOM
poheCCHOHATILHOW MOTOTOBKH MHXKEHEPOB HedTerazoBoro npoduis. OHu 00eCneuynBarOT TOYHOCTD
MPOEKTUPOBAHMS, HAAEKHOCTh AeTalneil W 0e30macHOCTh JKCIUTyaTaluyd o0OpyaoBaHWsA. BmameHue
rpagpuuecKuMH METOIaMU TTO3BOJISIET OyTYIINM CIEIHAMCTaM YCIEIIHO PeliaTh HHYKEHEPHBIC 3a1adu
Y COOTBETCTBOBATh COBPEMEHHBIM TpeOOBaHUAM HE(TETa30BOH MPOMBIIUICHHOCTH.
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CoBpeMeHHBIE TEPMUYECKHE 1 KOMOMHUPOBAHHBIE METOABI OUUCTKH CTOYHBIX BOA OT HEPTEMPOIYKTOB
IOnycoBa Amns KamunseBHa
CryneHt
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AHHOTALMS

B manHoO# paboTe paccMaTpUBAOTCS TEPMHUYECKUE M KOMOMHHUPOBAHHBIE MPOIECCHI OYUCTKA
CTOYHBIX BOJ OT HE()TEMPOAYKTOB C IIEIbI0 MOBBIMICHHS 3(DHEKTUBHOCTH YAAJCHUS yCTONYUBBIX
OpPraHUYECKUX 3arps3HeHUil. MeToqoNorus HMCCASIOBaHUS OCHOBAaHA HAa AaHAIHM3€ COBPEMECHHBIX
TEPMHYECKUX TEXHOJOTHH W HMX COYCTaHHH C (PU3HKO-XMMHUYCCKHMH W MEMOpPAHHBIMH METOIAMH
ouncTKH. [Toka3aHo, 4TO KOMOMHUPOBAHHBIC CXEMbI TO3BOJISIIOT CHU3UTH YHEPTOEMKOCTh TEPMUYECKOM
00paboTKu u o0ecreunTh 0osee IIYOOKYH OYHCTKY CTOYHBIX BOJl. YCTaHOBJICHO, UYTO WHTETpallHs
TEPMHUYECKUX TMPOIECCOB C MOCACAYIONIMMU CTaIUSMH JOOYHUCTKH TOBBIMIACT JKOTOTUYECCKYIO U
9KOHOMHUUYECKYIO 3P ()EKTHBHOCTH OYMCTHBIX CUCTEM. [IpakTHUECKast 3HAYUMOCTD pabOTHI 3aKITFOYAETCS
B BO3MOXHOCTH TNPHUMCHCHHA IIOJYUCHHBIX BBIBOAOB IIPU IPOCKTUPOBAHUKW W MOACPHU3ALUN
MPOMBIIUICHHBIX OYHCTHBIX COOPY)KEHHI HeTera3oBoro mpoduis.

KJIIOUEBBIE CJIOBA

TepMmudyeckre MeTOAbl  OYMUCTKH, KOMOWHHPOBAaHHBIE IPOLECCHI, CTOYHBIE  BOJBI,
He(TENPOLYKTbl,  BbIIAPHBAHUE, TEPMUYECKOE  DPA3JIOKECHUE, MEMOpaHHBIE  TEXHOJIOTHHU,
MPOMBILUIEHHAS OYHCTKA.
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ABSTRACT

The paper investigates thermal and combined processes for the treatment of oil-contaminated
wastewater with the aim of improving the removal efficiency of persistent organic pollutants. The
research methodology is based on the analysis of modern thermal technologies and their integration with
physicochemical and membrane treatment methods. It is shown that combined treatment schemes reduce
the energy consumption of thermal processes and ensure deeper wastewater purification. The results
demonstrate that the integration of thermal treatment with subsequent polishing stages increases both
environmental and economic efficiency. The practical significance of the study lies in the application of
the obtained findings for the design and modernization of industrial wastewater treatment facilities in
the oil and gas sector.

KEYWORDS
Thermal treatment methods, combined processes, wastewater, oil products, evaporation,
thermal decomposition, membrane technologies, industrial water treatment.

Crounble  Bombl  HedrerazoBoi W HedTemepepalaThIBaIOIEl  MPOMBIIIICHHOCTH
XapaKTEePU3yIOTCA CIIOKHBIM ¥ U3MEHYMBBIM COCTABOM, BKJIFOUYAIOUTNM HEPTEPOIYKTHI, YCTONYNBEIE
YIIJIEBOAOPO/IBI M OPraHUYECKUE COSAMHEHNS, TITI0XO0 MOAJAI0NINecs OMOIOTHYECKOMY pas3iioKkeHHto. B
YCIIOBUSX Y)KECTOUYCHHUSI HKOJOTMUYECKHX TpeOoBaHHMH M pocTa 00BEMOB NPOMBILIUIEHHBIX CTOKOB
BO3pacTaeT HeOOXOJAMMOCTh TNPUMEHEHHS BbICOKOI(P(MEKTHBHBIX METOJIOB OUYUCTKH, CIIOCOOHBIX
o0ecrieunBaTh CTaOMJIBHOE KadecTBO OYHWIIEHHOW Boabl [l]. AKTyanbHOCTh HCCIIEIOBAHUA
00ycJI0BJI€HA TEM, YTO TPAJULIMOHHBIE METOABI OUUCTKU HE BCEria 00eCceYnBaloT TpeOyeMyIo CTeleHb
ylaneHus: HeQTENPOAYKTOB INPH BHICOKUX KOHIEHTPALUSAX 3arpsS3HeHuil. Tepmuueckne MeTOIb,
OCHOBaHHBIE Ha BO3JEHCTBUM BBICOKMX TEMIEpaTyp, MO3BOJSIIOT pa3pymaTh yCTONYMBBIE
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OpraHUYECKHE COCOUHEHUs, OJHAKO OTIMYAIOTCS BBICOKOHW JHEProéMKOCThIO. B  coBpeMEeHHBIX
YCIIOBHAX BCcE Oolbliee BHUMaHUE YAEIAeTCS KOMOMHHUPOBAHHBIM ITPOIIECCaM, KOTOPBIE MO3BOJISIOT
OINITHMHU3HPOBATH TEXHOJIOTNMIECKUE CXEMBI U TTOBBICUTH 00MIYI0 3()(eKTHBHOCTh OYNCTKH. B kauecTBe
OCHOBHBIX METOZOB pacCMaTpPUBAIOTCS BBIMAPHBAHUE, TEPMHUYECKOE PA3JIOKCHUE W CKUTaHUe
HedTecoep)Kamux CTOYHBIX BOJ H OCAIKOB.

HoBsrit B3risi Ha mpoOIeMy 3aKIII0YaeTCsl B HECTAHAAPTHOM KJIaCCU(HUKAIMHA TEPMHIECKUX
MPOIIECCOB HE TOJBKO TI0 TEMIEPATypHOMY PEXHMY, HO M IO UX POJU B KOMOMHMPOBAHHBIX CXEMax
OYUCTKH — KakK MpeJBapUTEIbHON, OCHOBHOM WM 3aBepiaromieii craguu. [lokasano, yto couetanue
TePMUYECKON 00pabOTKH C (PU3UKO-XUMHUYCCKUMHA W MEMOpPAHHBIMH TEXHOJIOTHSAMH TI03BOJISICT
CYIIECTBEHHO CHHU3HUTH HArpy3Ky Ha IOCIEAYIONIME 3TAlbl OYHCTKH M COKPATHTH JHEPreTHUCCKHE
3atpaThl. OOOOIIEHHE Pa3pO3HEHHBIX JIUTEPATYPHBIX NAHHBIX I[TO3BOJIMIIO BBISIBUTH YCTOHYHBYIO
TEHJCHIIMIO TIepeXoJa OT aBTOHOMHOTO NPHUMEHEHHUS TEPMHYECKHX METONOB K MHTETPHPOBAHHBIM
TEXHOJIOTHYECKHUM pemeHns M. Taknue cxeMbl 00ecrieunBatoT 0oJiee BEICOKHH YPOBEHBb IKOIOTHYECKOM
0e30MacHOCTH M COOTBETCTBHE COBPEMEHHBIM MEKAYHAPOIAHBIM cTaHgaptaM. llo cpaBHEHHIO C
TPaJULMOHHBIMU TOAXOAaMH KOMOWHHpOBaHHBIE MpOLECCHl 00analT Oonblield THOKOCTBIO U
aIaNTUPYEMOCTBIO K H3MEHSIOIMIEMYCSI COCTaBY CTOYHBIX BOJI.

HpaKTI/I‘-ICCKaSI SHAYUMOCTh IIOJTYYCHHBIX PE3YJIbTATOB 3aKIIOYAaCTCd B BO3MOXHOCTHU HX
HUCIIOJIB30BaHUA npu IMPOCKTUPOBAHNHU u MOACPHHU3AlINU OYHUCTHBIX COOpy)KCHI/Iﬁ
HedTenepepabaTpiBatomux mnpeanpusaTaii [2]. KomOWHuUpOBaHHBIE CXEMBI ITO3BOJIIOT TIOBBICUTH
HaJI&KHOCTh CUCTEM OYMCTKH, CHH3UTH OSKCIUTyaTal[HOHHBIC 3aTpaThl M OOECICYUTh YCTOWYIHMBOE
Pa3BUTUC MMPOMBIIIJIEHHOTO BOAOIIOJIb30BaHUA. HCpCHeKTI/IBLI Ila.]]bHefIHIHX I/ICCJICI[OBaHI/Iﬁ CBs3aHBbI C
pa3paboTKoil 3HeprodP(HeKTUBHBIX TEPMHUYECKUX YCTAHOBOK M HMX HMHTETPAllMed ¢ COBPEMEHHBIMH
MEMOpaHHBIMH W OKHCJIUTEIbHBIMHI TEXHOJIOTHSIMH, IPUMEHSAEMBIMU B 3apyOe)KHOM M OT€UECTBEHHON
MpaKTHKE.
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CEKIIUS 6

«XNMHNYECKHUE TEXHOJIOT'UHA
1 DKOJIOTUS B HEOTAHOU
U T'A30BOM TPOMBIIIJIEHHOCTHW»

101



OuncTka BOAHBIX OOBEKTOB OT HEQTSIHBIX 3arpsI3HEHUH € UCIIOIB30BaHUEM MUKPOBOIOPOCIH
XJopenia
banrabaesa Slcmuna TumypoBHa
CrygeHt
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AHHOTALUA

B pabore paccmarpuBaeTcsi SKOJIOTHMUECKH OE30MaCHBIN METOJ OYMCTKHA BOJABI OT HE(TSIHBIX
3arpsi3HEHUN C WCIIONB30BAHMEM MHKPOBOIOPOCIH XJIOPEIUIBl, OCHOBAaHHBIA Ha OHOpeMeTuallvy.
ITokazaHo, 9YTO MPUMEHEHHE XJIOPEIUTBI CIIOCOOCTBYET CHM)KEHUIO YPOBHS HE(PTSHOTO 3arpsi3HEHUS B
BONIHOM cpene. Mcnonb3oBanue JAHHOTO MOIX0/Aa paCCMaTPUBAETCS KaK MEPCIEKTUBHOE HApPaBICHUE
B 00JTACTH OYHUCTKY U BOCCTAHOBJICHUS 3arps3HEHHBIX BOJHBIX OOBEKTOB.

KJIFOYEBBIE CJIOBA
Buopemenuanus, abcopOupoBanue, Xjaopeinia, THIPOOHOHT.

Treatment of water bodies contaminated with oil using the microalga chlorella
Baltabaeva Yasmina Timurovna
Student
Branch of the RSU of oil and gas (NRU) named after .M. Gubkin in Tashkent
Scientific supervisor: senior lecturer Sharafutdinova Nozima Pulatovna',
PhD, associate professor Ganieva Sayora Xurshitovna®
2Branch of the RSU of oil and gas (NRU) named after .M. Gubkin in Tashkent

ABSTRACT

The paper considers an environmentally safe method for water purification from oil pollution
using the microalga Chlorella, based on bioremediation. It is shown that the application of Chlorella
contributes to a reduction in the level of oil contamination in the aquatic environment. The use of this

approach is considered a promising direction in the field of purification and restoration of polluted water
bodies.

KEYWORDS
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B coBpemenHOM Mupe mpobiiema 3arpsi3HeHUS BOAHBIX 00bEKTOB HEPTHIO TPHOOpETaeT 0co0yI0
akTyasbHOCTh. HedTsiHbIe 3arpsA3HeHNs NPEACTaBISIOT CEPbE3HYIO IKOJIOTHIECKYIO YTPO3Y, IIOCKOIbKY
He(Th NPH MONAJAHUU B BOAY 00pa3yeT CIIOXKHbIE XUMHYECKHE CMECH, CIIOCOOHBIE PAaCTBOPATHCS U
pacrpefensaTbCss MO Pa3IMYHBIM CIOSIM BOAHOW Tommu. [Ipoliecc cTpaTHHKAlMM TPHUBOTUT K
U3MEHCHHIO (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX CBOMCTB BOJbI U CO3):[aéT YCI0BUA IJid HAKOIIJICHUA TOKCHUYHBIX
KOMIIOHEHTOB Ha Pa3HbIX YPOBHSX 3KOCHCTEMbI. TOKCHYHOCTh HE(pTH M €€ NMPOLYKTOB OKHMCICHUS
OKa3bIBA€T BPEIHOC BO3HeﬁCTBHe Ha FI/IJIpO6PIOHTLI, HapymaeT OMOXUMHYECKHUE IIPOLECCChl U MOXKET
IMPUBOAUTE K JOJTOBPEMEHHOMY YXYAIICHUIO Ka4€CTBa BOJAHBIX PECYPCOB. B cBs13u ¢ aTHM KOHTPOJIb U
OYMCTKA BOJ OT HE(TIHBIX 3arpsi3HEHUH SIBISIOTCS BRKHBIMH MEPaMU JJIsl COXPAHEHHUS! SKOCHUCTEM U
NPEAOTBPAILICHHS YKOJIOTHYeCKUX KatacTpod [1].

Buopemenuaius mnpencTaBiseT CcOOOH HCIONBb30BaHUE >KMBBIX OPraHM3MOB, TaKHX Kak
MHUKPOOPTraHU3MbI U BOAOPOCIHH, Ui BOCCTAHOBJICHU 3arpsi3HEHHBIX dKocucTeM. B mocienHue roapt
3TOT MeToJ MpuoOpeTaeT BCE OONBLIYIO MOMYJSPHOCTH Oiarofapsi SKOJIOTMYecKol 0e30MacHOCTH U
KOHOMHMYECKON 3((EKTUBHOCTH TNPH OYUCTKE BOABI OT 3arps3uHuTenicii. Bomopociu crnocoOHbI
abcopOHpoBaTh W pasiiaraTb OpraHUYecKHe 3arps3HUTENH, YTO TO3BOJISIET BOCCTAHABIMBATH BOJHBIC
00BEKTHI, MOCTpaAaBUIMEe OT HEPTAHBIX pa3nuBoB. llpumeHeHne OuopeMenuanmMu B BOIHBIX
IKOCUCTEMAX pacCMaTPUBAETCsI KaK MEPCIIEKTUBHOE HAIPaBIICHHUE, CIIOCOOHOE CHIDKATh KOHIIEHTPAIIUIO
TOKCHYHBIX BEIIECCTB U MOACPKUBATH €CTECTBEHHOE OHopa3zHooOpasue [2].
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B uccnenoBaHusIxX 1Mo NpUMEHESHHIO MUKPOBOIOPOCIH XJIOpEIIa st OMOIOTHIECKOW OYUCTKH
BOJIBI OT HE(TSHBIX 3arps3HCHUI oTMevaeTcs e€ BhIcoKas 3(h(EKTUBHOCTD B CHHXKCHUY KOHIIEHTPAIIUN
VINICBOMOPOJHBIX KOMIIOHEHTOB B BONHOW cpene. XJiopeisia akKkTHBHO B3aUMOJCHCTBYET C
He(TENPOMYyKTaMH B 3arpsA3HEHHOW BOJE, CIIOCOOCTBYS WX YCBOCHUIO U PA3JIOKCHUIO 33 CUET
METa0OIMYECKOW aKTUBHOCTH KJIETOK, YTO NMPHUBOIUT K 3aMETHOMY YMEHBIICHHIO YPOBHS HETSIHBIX
BEIIeCTB B 00paboTaHHOW Bome. OTH CBOHCTBA MACNIAlOT MHKPOBOIOPOCTL IIEPCTIEKTUBHBIM
OMOJIOTMYECKUM areHTOM JUISi BOCCTAHOBJICHHS BOJHBIX OOBEKTOB, MOCTPAAABIIUX OT HEQPTSIHOIO
3arpsisHeHHs, Onarogapsi €€ CIIOCOOHOCTH HMCIONB30BaTh YIIEBOAOPOABI B IpoOLEcCax pocTa M
MeTa00JIM3Ma, a TAKKE YCKOPSITh OYUCTKY BOJHBIX CUCTEM 10 CPABHEHHIO C TPAJUIIOHHBIMHA METOIaMHU
[3].

[IpuMeHeHne MHUKPOBOAOPOCIH XJIOpellia il OUOJOTHYSCKOM OYMCTKH BOABI OT HE(TIHBIX
3arpsi3HEHU SBISICTCS 9PPEKTUBHBIM U DKOJIOTHYECKH 0€30TTaCHBIM METOJIOM BOCCTAHOBJICHUS BOJHBIX
9KOCHCTEM. brarogaps criocoOHOCTH XJIOPEIUIBl YCBaWBaTh M pa3iiaraTtb He(TEIPOAYKTHI, 3TOT HOAXO
CIOCOOCTBYET CHIDKCHUEO TOKCHYHOCTH BOJIBI, COXPaHEHUIO OMOPa3HOO0pa3us U YIYUIICHUIO KaueCTBa
BOJIHBIX pecypcoB. Mcrnonb30BaHue XJI0pEIUIbl B OMOpeMeIualiiy peACcTaBiIseT co00i MepCneKTUBHOS
HampaBlicHHE B 0OpbOE C MOCICACTBUAMHU HEQTSIHBIX 3arPA3HCHUA M MOXKET CTaTh BAXKHOHN YaCThIO
KOMIUIEKCHOM CTpaTeruy OXpaHbl BOJHBIX OOBEKTOB.
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AHHOTAIIA

Bonopoanas sHepreTuka CTaHOBUTCS KJIIOUEBBIM HANPaBICHHWEM B AOCTHXCHUHU YIJIEPOIHON
HEUTPaIbHOCTH, OAHAKO OCHOBHBIM HCTOYHHMKOM BOJOpOJa Ha MHPOBOM pBIHKE OCTAeTCs CEphIi
BOZOPOI, IPOM3BOAUMBIN U3 METaHa. DTOT METOJ, XOTs U SKOHOMHYECKH 3PPEKTUBHBIN, IPUBOAUT K
3HAYUTEIILHBIM BBIOPOCAM YIVIEKHCIIOTO Ia3a, 4TO MPOTUBOPEUMT LiesIsAM AeKkapOoHn3anuu. Baenpenue
TEXHOJIOTUH ynaBnuBaHus 1 xpaneHus yriepoaa (CCS) moxkeT moMoyb mpeoOpa3oBaTh cephlii BOAOPOL
B 0oJiee DSKONOTMYECKH YHCTBIA TONyOOH BOAOPOHN, HO TpeOyeT 3HAaUYMTEIbHBIX WHBECTHLUH H
TEXHOJOI'MYEeCKHX H3MEHeHHH. B Oyaymiem, ¢ yMEHBLIICHHMEM CTOMMOCTH 3€JIEHOIO BOIOPOJa,
TpaJAULMOHHOE TPOU3BOACTBO CEPOT0O BOAOPOAA MOXKET YTPATUTh CBOIO aKTyaJIbHOCTh, YCTYTIHB MECTO
OoJiee YCTOMYUBBIM allbTEPHATHBAM.
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ABSTRACT

Hydrogen energy is becoming a key direction in achieving carbon neutrality; however, the main
source of hydrogen in the global market remains gray hydrogen, produced from methane. This method,
while economically efficient, leads to significant carbon dioxide emissions, which contradicts
decarbonization goals. The implementation of carbon capture and storage (CCS) technologies can help
transform gray hydrogen into cleaner blue hydrogen, but it requires substantial investments and
technological changes. In the future, with the decreasing cost of green hydrogen, traditional gray
hydrogen production may lose its relevance, giving way to more sustainable alternatives.

KEYWORDS
Hydrogen energy, gray hydrogen, carbon neutrality, decarbonization, energy transition,
ecofriendly technologies

BonoponHast sHEpreTHKa CTaHOBUTCS KIIOUYEBHIM HAIIPABIEHHUEM B CTPEMIICHUH YEIOBEYECTBA
K YIJIepOIHOW HEUTpalbHOCTH. MHOTHE CTPaHbl M KOMIIAHHH PacCMaTPUBAIOT BOJAOPOA KaK YUCTYIO H
MHOTOO00EUIAIONTYIO aJbTEPHATUBY TPAaJUIMOHHBIM MCTOYHUKAM 3HEPruH. B 3TOM KOHTEKCTE Ba)KHO
MOHATH, KAKHE TEXHOJIOTUU NMPOU3BOACTBA, TPAHCIOPTHPOBKU U XpaHEHHs BOJIOPOJA Pa3BUBAIOTCS H
KaKHe MEePCIEeKTUBBI OHU OTKPBIBAFOT.

Cepplii BOmOpOX, IMOJMydyaeMbId IyTEM MAapOBOM KOHBEPCHUH METaHa, SBIAETCS OCHOBHBIM
MCTOYHHMKOM BOZIOPOJIa HA MUPOBOM PBIHKE, HA €T0 T0JIF0 MPUXOAUTCS 10 95% MHPOBOTO MPOU3BOJICTBA.
OTOT METOl OYeHb SKOHOMHYECKH 3((PEKTHBEH, HO €ro 3KOJOTHYECKHE IMOCIE/[CTBHUS BBI3BIBAIOT
cepre3Hyro o03aboueHHOCTH [1]. B mpomecce mNpom3BOACTBa CEpOro BOAOPOAA  BBLACIACTCS
3HAUYUTEIILHOE KOJIMYECTBO yrekucioro ra3a (10 9-10 kr CO2 Ha KaxIplii KWJIOTPaMM BOZOPOAA), YTO
MIPOTHUBOPEYUT LIETSIM CHIKEHHUS BEIOPOCOB U Mepexo/ia Ha HU3KOYTIIEPOAHYIO SJHEPTE€THKY.
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B ycnoBusax mobanbHOW JekapOOHHM3aLMU ¥ TOBBIIICHUS HKOJOTHUECKUX CTaHIApTOB
IIPOM3BOACTBO CEPOr0 BOIOPOIA CTAJKHUBAECTCA C HEOOXOAMMOCTBHIO TpaHchopMmanuu. Bo3MoKHBIM
peleHneM SBISIETCS BHEAPEHHE TEXHOJOTHH yinaBimBaHWs W XpaHeHHs yriepona (CCS), xoTopsie
cokpamatoT BeiOpockl CO: [2]. Takum 00pa3om, MOXKHO MpeoOpa3oBaTh CEphlii BOXOPOA B «roIy00ii»
BOJOpPOJ, OoNiee COOTBETCTBYIONIMI COBPEMEHHBIM JKOJOTHYECKMM TpeOoBanmsaM. OmHAKo
KkpyrHoMacttrabHoe BHeapeHne CCS TpebyeT 3HaYNTENbHBIX KAaTUTAIOBIOKEHHIH U TEXHOIOTHIECKUX
M3MEHEHUH, YTO CTaBUT IOJA COMHEHHE JOITOCPOUYHYIO SKOHOMHUYECKYIO KU3HECTIOCOOHOCTH CEpPOro
BOZIOpo/Ia. 3arisabiBas B Oyaylee, o Mepe CHIDKEHUsI CTOMMOCTH 3€JICHOTO BOAOPOa TPaIUIHOHHOE
IPOMU3BOLACTBO CEPOT0 BOAOPOAA MOXKET CTaTh HEAKTYaJbHBIM B I10JIb3y 00JIE€€ YUCTHIX U YCTOHUUBBIX
aJbTePHATHB.

Eme ogHrM BasKHBIM acrieKToM OyayIIero ceporo BOAOpOZAa SBJSETCS POSb SHEPreTHYEeCKOU
NOJIMTUKU M PETyIMPOBaHMSA BHIOPOCOB INAPHUKOBBIX ra3oB. MHOrue CTpaHbl BBOAAT HAJIOTH Ha
BBIOPOCHI YITIEPOZA M CUCTEMBI TOPIOBIIM BBIOPOCAMU, YTO JE€JIaeT MPOU3BOACTBO CEPOro Boxopoaa 0e3
TEXHOJOTWH  yJaBIMBaHUS yIJepoAa MeEHee KOHKYPEHTOCIOCOOHBIM. B 3ToM  KOHTeKcTe
MPOMBILUICHHBIE TIPEINPUATHS, 0COOCHHO HEPTEra30BOr0 CEKTOPa, BBIHYKIEHBI JINOO HHBECTUPOBATH
B MOJIEPHHU3ALMIO CBOUX MOIIHOCTEH, TMO0 MCKaTh aJlbTepHATUBHBIE CTOYHUKU Bogopoaa. Passurue
MHQPACTPYKTYPHl XpaHEHUS! W TPAHCIIOPTHUPOBKH BOAOPOJA TAKXKE BIUSET HAa MEPCIEKTUBBI CEPOTO
BoZiopona. B HacTosimiee Bpemsi OOJNBIIMHCTBO IMPOEKTOB IO CO3AAHUIO BOJOPOIHOW SKOHOMHUKH
OPHEHTUPOBAHBl HAa «3EJIECHBIM» BOJOPOA, IONYYaeMbIil C HCIHOJIB30BAHUEM BO300HOBISIEMBIX
HMCTOYHUKOB BHEPrUU. IJTO CBS3aHO C pacTylled NOAAEPKKOM €O CTOPOHBI MPABHUTEIBCTB,
TEXHOJIOTHYECCKHUMHU JOCTHXKXCHUAIMU B O6J'IaCTI/I QJICKTPOJIMU3CPOB M CHHXCHHUEM CTOUMOCTH
BO300HOBIISIEMBIX HICTOYHUKOB SHEPIruu. B pesynprare cepblil BOZOpoa MOXKET 0Ka3aThCs B HEBBITOIHOM
MOJIOKEHUU U3-32 OTCYTCTBUS JIOJTOCPOYHOM CTpaTernuecKor moAnepku [1].

OnHako B KpaTKOCPOYHOH IEPCIEKTHBE CEpBId BOJOPOI OCTAHETCS BaXKHBIM BIIEMEHTOM
MHUPOBOH SHEPreTHKH, IOCKOJIBKY Tepexoll K Ooiee YHCTHIM TEXHOJOTHSIM TpeOyeT BpEeMEHH U
3HAUUTEIIbHBIX HHBECTULNH. OTHOCUTEIbHAS HU3KAasl CTOMMOCTbD M 00IIMpHAast HHYPAaCTPyKTypa AeIatoT
€ro BaXHbBIM pecypcomMm JJIsL CYIIECTBYIOIUX MIPOMBIIIIJICHHBIX MpouecccoB, TaKux Kak
HedTenepepadOTKa, MPOU3BOACTBO aMMHUaKa M METaLTyprus. B monrocpodnoil mepcnektiBe cyabda
CEeporo BoAOpoaa OyAET 3aBHCETh OT ABYX KIIFOYEBBIX (PAKTOPOB: CKOPOCTH pa3BUTHs TexHomoruit CCS
U CKOPOCTU CHIKEHHUS CTOMMOCTH aJbT€PHATHBHBIX METONOB Ipou3BoAcTBa Boxopoaa [2]. Ecmm
YiIaBJIMBAHUE YITIEpOJa CTAHET JSKOHOMHWYECCKU BBII'OJHBIM H TEXHOJOIMYCCKU JOCTYIHBLIM, Cepblﬁ
BOZOPOI MOXHO OyZleT MpeBpaTHTh B CUHUHA BOZOPOA M HPOAOJDKATH HCIIOJB30BaTh B YHEPIETHKE U
NPOMBIIUIEHHOCTH. B mpoTHBHOM ciyyae ero Mecto 3ailMyT OoJiee SKOJIOTHYECKH YHCThHIE
aNBTEPHATUBBI, & CEPBIA BOIOPOJ MOCTENICHHO MOTEPSIET CBOKO aKTYaIbHOCTb.

Takum 00pa3oM, B YCIOBHSAX DIOOAILHOTO JHEPreTHYECKOro Tepexolia Cephiii BOJOPOI
OKa3bIBACTCs B CIIOKHOM CUTYalLlMH: C OHON CTOPOHBI, OH OCTAaeTCsl Hanbosee JOCTYIHBIM HCTOYHUKOM
BOJOPONA, C JPYrod CTOPOHBI, OH CTaJKUBAETCS C BO3PACTAIOLIMM JAaBJICHHEM CO CTOPOHBI
OKOJIOTUYCCKUX CTaHAAPTOB U AJIbTCPHATHBHBIX TEXHOJIOTHM. BYZIYHIGG €ro IpoOM3BOACTBA 3aBUCUT OT
H9KOHOMHMYECKHUX, TEXHOJIOTHYECKUX M HMOIUTHYECKUX (PAKTOPOB, KOTOPHIE OyIyT ONpPEAEISATH TEMIIbI
nepexosa K HU3KOyIJIepOAHOHN SHEPTeTHKE.
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ABSTRACT

This paper aims to improve the efficiency of associated petroleum gas utilization in Uzbekistan's
oil and gas industry. It also provides a rationale for supporting the deep processing of APG, providing
purified products, particularly elemental sulfur, for the production of sulfur concrete.

KEYWORDS
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[NomyTHBIli HEeDTAHON Ta3 sBISETCS LEHHBIM PECYpPCOM, COMYTCTBYIOIIMM A00bIYE HEPTH,
OIJHAKO NPH HEJOCTAaTOYHOM Pa3BUTHU MHPPACTPYKTYPHI €r0 3HaYUTENIbHBIE 00BbEMBI MOIBEPIalOTCs
¢bakenpHOMY CKMraHuio. JlaHHas NpakTHKa NPUBOOUT K HPSIMBIM SKOHOMHYECKHUM HOTEpSIM H
(OpPMHPOBaHHIO CYIIECTBEHHOTO YITIEPOIHOTO CIIe/a.

ITo nanueiM Beemupaoro 6anka, B 2023-2024 rT. B Mupe eXeromano cxuranoch 140-148 mmpn
M? TIOIYTHOTO HE(QTIHOro Tasa, yTo cooTBeTcTBYeT BhIOpocaM 300-380 muH T CO2, YTO COMOCTaBUMO €
TOOBBIMH BBIOpOCaMHM TaKuX cTpaH, Kak Mrtanmnsa nnn Benukobputanwst. [2]

s Y36ekucrtana npobiema ¢pakenpHoro cxxuranus [THI' HOCUT JioKalibHBIH, HO CUCTEMHBIM
xapakrep. Ilo qaHHBIM onepaTopoB MecTopoXkaeHui, B yacTHocTH, SANEG, B 2024-nagane 2025 rr.
cymMmapHbiii 006éM BoiAensiemMoro [THIT Ha psane HedTsaHbIX akTHBOB mpeBblman 4,5 miH M*/Mec, U3
KOTOPBIX OKOJI0 45-50 % HampaBIsIOCH B Ta30TPaHCHIOPTHYIO cucteMy, 25-30 % wncmonp3oBaioch Ha
COOCTBEHHBIE TEXHOJOIMYECKHE HYXKIIBI, a OCTaBILIAsCS 4YacTh paHee CKHUrajach WIM OTPaHUYEHHO
YTUIIU3UPOBAIACh.

Haxe mpu texyniem ypoHe yrwimsanuu | muH M [THI B Mecsi, HanpasnsieMblit B (ake,
NPUBOAMT K BEIOpocy mopsaka 2 Teic. T CO2/Mec, ucxons u3 cpepnero kodgdumuenta 2,0 kr CO2/m3
rasa. [2]

B omnmume ot mpupoanoro raza, [THI' xapakrepusyercss moBbimeHHbIM cofepxkanueM Ca-Ce
¢dpakuuit, HanmmuneM HaS u CO:2 1 HecTaOMIBHBIM IeOUTOM U JTaBJIeHUEM. [1]
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Otu ocodennoctu aenaroT [IHI MeHee ymoOHBIM 171 TpaHCIIOPTA, HO 0OJIee IIEHHBIM CHIPhEM
st tazoxumun. lIpm mryOokoit mepepaboTke (razoouncrtka + (pPaKIMOHHPOBAHHE) JIOCTHUTAETCS
crenierb BopneueHus [THI" 90-98 %, aro moaTBep:k1eHO MPAaKTUKON KPYIHBIX He(PTAHBIX KOMITaHuUH. [1]

B ycnoBusx Y30ekucrana kiroueBbIM mpoaykTom ourctky [THI siBiisiercs anemenTapHas cepa,
norydaemas u3 cepoBopopoza mo texnonoruu Kiayca. I1pu cpennem comepskannu HoS B ITHI 1,5-3.0
% 1o 00BEMy U cTenienun u3BnedeHus cepol 90-95 %, BBIXOA cepbl MOXKHO OIIEHUTH 110 MaTepHAITLHOMY
Oanancy, 4To mokasbIBaeT o (hopmupoBaHnu notoka cepsl 900-1500 1/Mec, mpu nepepaboTke qaxke 3-4
miH m* [THIT B mecs.

CepobeToH mpencTapiseT co00i KOMIIO3UITMOHHBIN MaTepra, B KOTOPOM IIEMEHT ITOTHOCTHIO
WJIM 9aCTHUYHO 3aMeHEH CEpHBIM BsDKyIIUM. TumnoBoit cocras: 80-90 % - MuHepaIbHBIN 3aIIOHUTEND,
10-12 % - moaudumpoBanHas cepa u 10 2 % - ctadbunusupyroiue 100aBku. [1]

Tab6muma. CpaBHUTENBHAS TaOIHITA TAPAMETPOB cepoOETOHA M IIEMETHOOTO OeTOHA

ITokazarens IlemeHTHEII 6eTOH Cepobeton
[Ipo4HOCTh Ha CxKaTue 20-40 MIla 80-100 MIla
Bpewmst Habopa npodHOCTH 28 cyToK 1-2 yaca
BononenponuiiaeMoctpb W2-W6 [TpakTudeckn abCoIrOTHAS
Mop030CTOMKOCTH F50-F100 >F300
YCTONYMBOCTB K KUCIIOTaM Huzkas Bericokas

HcTouHuK: cOCTaBICHO aBTOPOM Ha OCHOBE HKCIIEPHBIX TaHHBIX

Tabnuia JEeMOHCTPHPYET pE3YJbTaThl CpPaBHEHHS CEpOOCTOHA C LEMEHTHBIM OCTOHOM,
MIOKa3bIBasi SIBHOE NPEUMYILIECTBO Ha CTOpPOHE cepobetoHa. Kpome Toro, mpous3BOACTBO IIEMEHTa
comnpoBoxnaercs Betopocamu 0,8-0,9 T CO: Ha 1 T KiIMHKepa, TOTAA KaK MIPOU3BOACTBO CEpPOOETOHA HE
TpeOyeT o0XkHra, UCIONB3yeT MOOOYHBIN MPOMYKT Ira3onepepadoTKH, a TaKKe CHUXKACT YIICPOIHBIN
cien koHCTpykuuu Ha 30-50%.

[IpoBenénHOE HcCIIen0BaHNE TTOKA3AII0, YTO TITyOOKas mepepadoTKa MOMyTHOTO HE(PTSIHOTO Ta3a
C TIOCIEAYIOIIMM HCIIOIb30BAaHHEM JJIEMEHTApHOH Cephl B CEPOOCTOHHBIX TEXHOJOTHUSX SIBISIETCS
MEPCIEKTUBHBIM HAIpPaBICHUEM TOBBIIICHUS PECYpCHOW YCTOWYMBOCTH He(TerazoBoi oTpaciu
V36ekucrana. Peanuzanust [aHHOTO IOOXOAA TIO3BOJISIET OAHOBPEMEHHO CHHU3UTH BBIOPOCHI
MAPHUKOBBIX T'a30B M CO3JaTh JOTOIHUTEIBHYIO MTPOMYKIIUIO C BRICOKOH TOOABICHHOW CTOMMOCTBIO.
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HudpoBsie TEXHOIOTHH KaK HHCTPYMEHT CHIDKCHUS 9KOJIOTMYECKIX PUCKOB B HEPTEra30BOH OTpacin
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AHHOTALIUA

HccnenoBanue MOCBANICHO aHATTU3Y POIH IH(DPOBLIX TEXHOIOTUH B CHHKEHUH YKOJIOTHIECKUX
puckoB B HedrTerazoBoit oTpaciu. B pamkax paboThIl paccMarpuBaeTCs NPUMEHEHHE ITH(HPOBBIX
OypoBBIX TUIAT(OPM, CUCTEM KOHTPOJIS TEXHOJIOTWYECKUX IPOIECCOB, aBTOMAaTHU3MpoBaHHBIX ESG-
wIaTpopM, HHCTPYMEHTOB INPOTHO3UPOBAHUS W ONTHMU3AIMU YTWIM3AIUK OTXOMOB, a TaKKe
reoMH()OPMAIIMOHHBIX CHCTEM M TEXHOJIOTHH JUCTAHIMOHHOTO 30HIMPOBAaHUS JJISI MOHUTOPWHTA
COCTOSIHHSI OKpYXaroled cpepl. MeToJ0N0rusT MCCICOBaHUs OCHOBaHA HAa M3YYCHUU NPAKTUKH
BHEApeHUsS NU(POBBIX TEXHOJIOTHH B HEPTETra30BhIX KOMIIAHUSAX U OICHKE WX BIIMSHUS HA CHIDKCHUC
HKOJIOTUYECKON HATrPy3KH, ONTHMHU3AIUI0 TEXHOJIOTHICCKUX PEKUMOB M TIOBBIIICHUE 3P PEKTUBHOCTH
9KOJIOTUYECKOTO KOHTPOJIS.
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ABSTRACT

The study is devoted to the analysis of the role of digital technologies in reducing environmental
risks in the oil and gas industry. The work examines the use of digital drilling platforms, process control
systems, automated ESG platforms, tools for waste forecasting and optimization, as well as geographic
information systems (GIS) and remote sensing technologies for monitoring the state of the environment.
The research methodology is based on studying the practice of implementing digital technologies in oil
and gas companies and evaluating their impact on reducing environmental load, optimizing
technological processes, and improving the efficiency of environmental control.

KEYWORDS

Digital technologies, oil and gas industry, environmental risks, digital drilling platforms, ESG
platforms, geographic information systems, remote sensing, optimization of technological processes,
waste management, environmental monitoring.

CoBpemeHHbIe [H(POBBIE TEXHOJIOTHH TMO3BOJSIOT TMEPEHTH OT pearupoBaHUs Ha YKe
NPOM30LICAIINE aBaPUU K NPEBEHTHBHOMY YIPaBICHHIO SKOJOTMYECKHMMHU PUCKaMH B He(TerazoBoii
orpaciu. OTHUM M3 KITIOYEBBIX MHCTPYMEHTOB TAKOTO MEPEX0JIa SBIAIOTCA CUCTEMbI MOHUTOPHHIA B
peXHMe peaqbHOrO BPEMEHH! Ha OCHOBE AaTYHKOB M nHTepHeTa Bemei (IoT).

IoT npencrasnsier cob60ii MPOBOIHYIO MM OECIIPOBOAHYIO CETh, COCTUHSIONIYIO YCTPONUCTBA,
OCHAlIEHHBIE aBTOHOMHBIM OOECIIeYeHHEM M HMHTEIUIEKTYyaJlbHBIMA CHUCTEMaMH YIPaBJICHUS,
crocoOHBIE cOOMparh, aHAJTM3UPOBATh W MEpeaBaTh JIAHHBIE KaK JIOKAILHO, TaK W 4yepe3 oOllauHble
cepeuchl.[1] Hcnonb3oBanue loT-pemieHuit ¥ aaropuTMOB MAIIMHHOIO OOydYeHHs 00ecreunBacT
HETPEPBIBHBIA KOHTPOJIb COCTOSHHUA OOOPYIOBaHMs, MapaMeTpoB JaBICHHS, TEMIEpaTyphl, pacxona
GIonIOB U cocTaBa BEIOPOCOB. DTO MO3BOJSIET ONIEPATUBHO BBISBIISATH OTKJIOHEHUSI OT HOPMATUBHBIX
PEXXUMOB paboTHI, KOTOPBIE MOTYT MPUBECTH K aBAPUHHBIM CUTYaIIMSIM H DKOJIOTHIECKUM HHITUICHTAM,
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TaKUM KaK pa3JIuBbI HEPTH U YTEUKH TIACTOBBIX (MIFOMIOB. BaXkHYI0 pOIJIb B CHUYKEHUH SKOJIOTHUECKUX
PUCKOB HTparoT mudpoBsie OypoBkIe TUIaThOPMBI, BKITToUas KoHenmuio «L{udposas 6yposasy, a Takxke
CHCTEMBI KOHTPOJIS cOcTaBa OypoBOTO pacTBOpa C MCIOIB30BAHUEM aHAIUTHKH JaHHBIX. [[puMenenmne
JTAHHBIX TEXHOJIOTUI HAIPABJICHO Ha CHU)KCHUE 00bEMOB yTeUeK OypOBOTO PacTBOpa U MUHHUMH3AIIHIO
3arps3HeHNs oOKpyxaromei cpeasl. Tak, emé€ B 2017 romy xkommanus «['a3mpoM HedTH» HHUIIIHPOBATA
npoekT «Lludposas GypoBasy, HalleICHHBIN Ha TOBBIIEHNE TPOU3BOAUTEIHHOCTH OYPOBBIX CTAHKOB 32
CYET aBTOMATHU3AIIUHU U BHEAPEHMSI IU(DPOBBIX TEXHOJOTHI [2]

JlomomHUTENbHBICE  BO3MOXKHOCTH  JUIS  MPEIYNPEXKICHUS OCIMKHEHUH Tpu OypeHHH
00ecreunBalOT TEXHOJIOTHH MCKYCCTBEHHOTO WHTENIEKTa M [U(POBBIE TBOWHUKH CKBaXKUH,
MpeaHa3HauYeHHbBIE TSI MPOTHO3MPOBAHMS OCIOKHEHHH W MOJIEIMPOBAHUS CIieHapueB OypeHus. B
yactHOCTH, quBU3NOH «TarpaC-PemCepruc» xonaunra « TATPACy» ontuMusupyet npoiiecc OypeHus
3a cuér pacmmpeHus Hdkcruryataruu IudpoBoit 1ratdopmsel OKO (Engineering Construction
Optimization), YHUKQJIBHOCTh KOTOPOH 3aKITIOYaeTCs] B MCIOJIB30BAHUN AMHAMUYECKOTO IH(POBOTO
JIBOWHHKA. DTO MO3BOJISIET BCEM yYacTHHKAM MpOLecca ONEPAaTUBHO OLIGHUBATH TEKYIIYIO CUTYalHIO,
BBISBJIATH NEPBUYHBIC OTKIOHCHUS, KOPPEKTUPOBATH TEXHOJIOTUYECKUE PEKHUMBI U MPEIOTBPAIATH
OCIIOKHEHUS, CBSI3aHHBIE C HE3alUIAHWPOBAaHHBIMU TPHUTOKaMH (DIIFOUIOB, OCHIAMH, OOBajJaMH H
MOMIONMIEHUSMH MTPOMBIBOUHOM KHIKOCTH. CHU)KEHUE SKOJIOTHUECKOM HATPY3KH TaK)Ke JIOCTUTAeTCs 3a
cuéT BHEIpPEHHs] aBTOMATH3MpOBaHHBIX Miatpopm ESG-aHaMMTHKH, KOTOpBIE CIIOCOOCTBYIOT
COKpAIICHHIO BBIOPOCOB TIOCPEJCTBOM ONTHMHU3AIMN TEXHOJIOTHYECKHX pEXUMOB. B pamkax
yIOpaBiIeHUS OTXOIaMu OypeHHs NPUMEHSIOTCS HH(POBBIE CHCTEMBI MPOTHO3UPOBAHUS OOBEMOB
6ypOBOFO oJiramMa W ONTUMU3AIUHK JIOTUCTHUKU YTWIN3AlMK, BKIIKOYAA HMCIIOJIB30BAHUE TCEXHOJIOI'MU
LiDAR (Light Detection and Ranging), WHTErpHpOBaHHOW B KOMIUIEKCHBIC TIIAT(OPMEI
HKOJIOTHYECKOTO MOHHUTOPHHTa He(TeZOOBIBAIOMINX MPEANpHUATHA. Peamnzamusi Takux pemieHHH
IIO3BOJIACT IIOBBICUTH TOYHOCTH yqéTa OTXOOO0B, AaBTOMATU3UPOBATL IIPOLCCChHI KOHTPOJIA H
CYII€CTBEHHO CHHU3UTD 3KOJIOTMYCCKHUC PUCKU, CBA3AHHBIC C YCJIOBCUCCKUM (baKTOpOM. 3Ha‘II/IM}/IO POJib
B OIEPAaTUBHOM BBISBICHWH 30H 3arps3HEHHs] M COKpAIICHHH BpPEMEHH pPEardpOBaHHUS HIPAIOT
reouHnpopmarpionsbie cucteMbl (IMMC) M TeXHOJOTMHM JUCTAHIIMOHHOTO 30HIUPOBAHUS 3EMIIH,
BKJItO4asi CIYTHUKOBBIC U 6eCHI/IJ'IOTHI)Ie CpeacTna. T'IC-TexXHOJIOTUH COYETAIOT TpaaAULIMOHHBIC
oreparuu paboThl ¢ 6a3aMu JaHHBIX, TAKHE KaK 3aIIPOCHI M CTATHCTUYECKUI aHAIIN3, C BO3MOXKHOCTSIMH
HADJISTHOW BU3YaIM3AIMH W TIPOCTPAHCTBEHHOTO aHanmu3a. CpecTBa JUCTAaHIIMOHHOTO 30HINPOBAHUS
9pPEKTUBHO TPUMEHSIOTCS JJIi MOHHUTOPHHTA COCTOSIHUSI OKpPYXKAaloIIeH Cpefpl, BBISIBICHUS
3arps3HEHU TOYBBI M BOJOEMOB, a TaKKe OICHKH IIOCIEICTBUN NPUPOAHBIX W TEXHOTEHHBIX
Bo3zericTBuil. TakuM 00pazoM, mpuMeHeHHe TU(GPOBBIX IUIATGOPM W MHTEIUIEKTYyallbHBIX CHCTEM B
He()TEra3oBOM OTPaCcad CIOCOOCTBYET HE TOJNBKO IOBBIMICHHIO 3(()EKTUBHOCTH JOOBIUM, HO H
CYIIECTBEHHOMY CHMIKXCHUIO 3KOJOTMYCCKUX PHUCKOB, ONTHUMU3ALNUN TCXHOJIOIMYCCKUX PCIKUMOB U
YAYYIIEHUIO YKOJIOTHYECKOTO KOHTPOJIS
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AHHOTAIIUA

B pabore paccMarpumBaeTcs MeTOl OMOpeMenHanuy Kak SKOJOTHUECKH O€30IMacHBIN CIoco0
OYHUCTKU TOYB, 3arps3HEHHBIX He(PThI0. OmmcaHa poib HE(TEOKUCIAIONMX OaKTEpUil B TpOIECCe
pas3NioKeHUs1 yrIeBoZoponoB. [loka3aHbl OCHOBHBIC TMPEHMYIIECTBA U OTPAHUYCHHS OMOJIIOTHYCCKON
ourcTKA MouyB. OTMeYeHa MEePCHEKTHBHOCTh NMPUMEHEHHsS OWOpeMeHaluy JjIsl BOCCTAHOBJICHUS
HAPYIICHHBIX 3KOCUCTEM.
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ABSTRACT

The paper examines bioremediation as an environmentally safe method for the remediation of
oil-contaminated soils. The role of oil-degrading bacteria in the breakdown of hydrocarbons is
described. The main advantages and limitations of biological soil remediation are highlighted. The
prospects of bioremediation for ecosystem restoration are emphasized.
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Hedrth sBIsICTCA ONHMM W3 BaKHEHIINX SHEPreTHYECKUX U IPOMBINUICHHBIX PECYpCOB
coBpeMeHHOro obmiectBa. OnHako e€ 700bua, TPAHCIOPTUPOBKA U TepepaboTKa COMPOBOXKIAIOTCS
3HAYUTEJIBHBIM PUCKOM 3arpsi3HEHHs OKpyskaromieii cpesibl. OCOOCHHO OMACHBIMU SIBJISTFOTCS PA3JIUBBI
HeTH Ha Cylle, KOTOpbIE MPHBOIAT K JErpajallid MOYBEHHOTO IMOKPOBA, YXYIIICHHIO (DHU3HKO-
XMMHUYECKHX CBOMCTB MOYBBI, CHIDKEHHUIO €€ IIOMOPOIMS U HAPYIICHHIO KU3HEACATETbHOCTH KUBBIX
oprauu3MoB. Hedr1sHbie yrieBofopoabl 00/1a/1al0T BBICOKOH TOKCHUYHOCTBIO M MOTYT COXPAaHSATHCS
B IIOYBC TJIUTCIIBHOC BpeMH, HpeHHTCTByH C€CTCCTBCHHBIM HpOHeCC&M BOCCTAHOBJICHUS J3KOCHUCTEM
NpHUBE/IeHa B KHHTE.

TpaJII/IIII/IOHHBIe METOAbI OYHUCTKHN Sarpﬂ?;HéHHBIX II0YB, TaKUC KaK MCXaHHYCCKOC yﬂaHeHI/Ie
TPyHTa, TepMHU4ecKass oOpadoTKa WM TNPUMEHEHHE XMMHYECKHX PEareHTOB, 3a4acTyIO SIBIISIOTCS
JIOPOTOCTOSIIIIIMUA ¥ MOT'YT BBI3BIBATh BTOPUYHOE 3arpsi3HCHUE OKPYKAIoIIeH cpesbl. B cBsi3u ¢ 3TUM
BcE Oonbllice BHUMAHHE YACNIACTCS OKOJIOTHYECKH OE30MacHbIM W YCTOWMYHBBIM  METO/AM
BOCCTAHOBJIEHHUS TIOYB, CPEIN KOTOPBEIX 0CO00€ MECTO 3aHUMAaeT OHOpeMeaUaIius — METOMI OYHCTKU
OKPYXKAFOIIEH CPEIbl C UCTIONB30BAHMEM KHUBBIX OPrAHU3MOB, TPEXK/IC BCETO MUKPOOPTaHU3MOB.

HedTteokucnsromue OakTepud W HX poib B 3kojorud. Hedreokucnsronpe OakTepuu
TIPEACTABIISAIOT COOO0M IPYIIy MHUKPOOPTaHU3MOB, CIIOCOOHBIX HCIIONB30BaTh YIIIEBOIOPOIALI HEPTH B
KauecTBe MCTOYHHUKA yriiepoma M sHeprun. K Hambojee pacrpoCTpaHEHHBIM POIaM TaKMX OakTepuit
otHocsTcs  Pseudomonas, Rhodococcus, Acinetobacter u Bacillus. B mpomecce cBoeit
KUBHCACATCIIBHOCTU DJOTHU MI/IKpOOpFaHI/ISMBI BLIpa6aTBIBaIOT q)epMeHTLI, KOTOpI)Ie paCHIeHJIS[IOT
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CIIOKHBIE YTIIEBOAOPOIHBIE COETUHEHUS Ha Ooliee MIPOCThIE U MEHEee TOKCHYHBIE BEIIECTBa, PUBEIecHA
B KHHTE [2]

B pe3synbrare OHOXUMHYECKUX PEAKIIUN HEPTSIHBIC 3arPsS3HUTEIN TIOCTEIIEHHO Pa3iaraloTcs 10
BOJIbI, YIJICKUCIIOTO ra3a u O6uomacchl. J((GEeKTHBHOCTh AaHHOTO Ipoliecca BO MHOTOM 3aBHUCHT OT
YCIIOBUH OKPYXKAIOIIEH Cpelbl, TAKUX KaK TeMIleparypa, BIaXHOCTh TOYBBI, JOCTYI KHCIIOPOJA,
ypoBeHb pH 1 HamM4ne MUHEPATBHBIX MUTATELHBIX BEIIECTB.

Bbuopemenuanus 3arpsa3HEHHBIX MOYB. buopemeamanysi mpencTaBisieTr coOOd METOH OYHCTKH
M0YB, OCHOBaHHBIH Ha CHOCOOHOCTH MHKpPOOPTaHW3MOB pasniarath HeTsHble yrneBogoponsl. OHa
MOYET OCYIIECTBISATHCS MTyTEM CTUMYIISAIIUH €CTECTBEHHOW MUKPOQIIOPHI TOYBHI (OMOCTUMYJISIIHS) UITH
MOCPEJICTBOM  BHECEHHUS] CICHUANBHBIX ~OWOMpEnapaToB, COACPXKAIMUX AaKTUBHBIC IITAMMBI
HEPTEOKUCTSIOMUX OakTepuil (OrnoayrMeHTalys) IpuBeeHa B KHure [3]

K ocHOBHBIM mpeuMmymiecTBaM OHWOpEMEIUAlUi OTHOCITCS SKOJOTHYecKas 0e30MacHOCTb,
OTHOCUTENIbHAsI  OKOHOMHYHOCTh, OTCYTCTBHE BTOPUYHOTO 3arpsi3HCHHS ©  BO3MOXKHOCTh
BOCCTAHOBJICHHUS TIOYBEHHOTO IIOAOPOAUS. MEeTon MOKET MPUMEHSTHCS HETIOCPEAICTBEHHO HA MECTe
3arpsi3HeHMs (in situ), YTO HMCKIIIOYAeT HEOOXOMUMOCTh YIHAJCHUS 3arps3HEéHHOro rpyHTa. OmHAKO
OvopeMenuanus UMEET W ONpEACTICHHBIC OTPAHUYCHHS: MPOIECC Pa3NIOKECHUS HEPTH MPOUCXOTUT
CPaBHUTEIHLHO MEIJICHHO ¥ MOXKET 3aHUMAaTh MPOJODKUTENBHOE BPEMSs, a TP CHIHLHOM 3arps3HCHUU
WM HEONMarompusATHBIX KIMMAaTHYeCKUX YCIOBUAX €€ 3 EKTHBHOCTh CHIKAETCSL.

TakuM 00pa3oM, MPUMEHEHHWE MeEToma OWOpeMe[HaliH JUIs OYHUCTKHM IO0YB, 3arps3HEHHBIX
HE(PTHIO, SIBISICTCS MEPCIIEKTUBHBIM U SKOJIOTHYECKH 000CHOBAHHBIM HAIPABJICHHEM B 00JIACTH OXPaHbI
OKpy>Karoleit cpenpl. Mcmnonb3oBanue HeQTEOKUCIAIONTNX OAKTEPHi TO3BOISAET IPPEKTUBHO CHIKATh
YPOBEHb 3arpsi3HEHUS], BOCCTAHABIUBATEL MPUPOIHBIC CBONCTBA MTOYBBI | MUHUMH3UPOBATh HETATUBHOE
BO3/IciicTBHE HE(DTIHBIX PA3JIMBOB HA SKOCHCTEMBI.

HanpHeiilnee pa3BuTHe OWOpeMeIWalldM CBS3aHO C TIOMCKOM HOBBIX BBICOKO3()()EKTUBHBIX
HITaMMOB MHKPOOPTAaHM3MOB, COBEPIICHCTBOBAHWEM OHOIIpEnapaToB U pa3pabOTKON KOMILIEKCHBIX
MOAXOMOB K BOCCTAHOBICHHIO 3arps3HEHHBIX TEPpUTOpPHA. B ycloBHSX  BO3pacTaromiero
AHTPOIIOTEHHOTO BO3JICHCTBUSI Ha OKPYKAIOIIYIO cpely OHOpeMeauanus MOXET CTaTh OAHUM U3
KITIOYEBBIX HHCTPYMEHTOB YCTOHYMBOTO MPUPOAOTIONH30BAHNS.
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AHHOTALUA

B nmannoli pabore paccMarpuBaeTCsl PoJib BEJIOTPAaHCIOpPTa Kak MHOTO(YHKIHMOHAIBHOTO
WHCTPYMEHTA ISl PEeIIeHHs TPoOJeM COBPEMEHHOTO Meraroiinca. ABTOp aHAIM3HUPYeET, KaK CO3IaHue
Ka4eCTBEHHOW BeJIOWH(PACTPYKTYpPHI BIUSET HA CHIDKEHHE KOHIEHTPAIIMH BPEIHBIX BHIOPOCOB B
arMocdepe, yaydlleHre OOIIECTBEHHOTO 3A0POBbS M ONTUMH3ALMIO JOPOKHOTO Tpaduka. B padore
000CHOBBIBAETCS, UTO MEPEXOA Ha MUKPOMOOMIBHOCTH B 2025 TOMy ABJSIETCS CHCTEMHBIM PEIICHHEM,
MO3BOJISIONIMM OJHOBPEMEHHO CHU3WUTh TEXHOTEHHYI0O HArpy3Ky Ha OJKOIOTHIO ¥ TIOBBICHTH
9KOHOMHUECKYIO 3QPEKTUBHOCTH TOPOICKON TPAHCIIOPTHOW CHCTEMBI.

KJIFOYEBBIE CJIOBA
Benoundpactpykrypa, SKomords ropoma, KadecTBO  BO3AyXa, MHUKPOMOOHMJIBHOCTD,
TPaHCIIOPTHBIE 3aTOPHI, OOIECTBEHHOE 310POBbE, YCTOHUMBOE Pa3BUTHE.

Developing cycling infrastructure as a factor in reducing air pollution in the city
Shomurodova Farangiz Makhmudjon kizi
Student
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ABSTRACT

The paper considers the role of bicycle transport as a multifunctional tool for addressing the
challenges of a modern metropolis. The author analyzes how the creation of high-quality bicycle
infrastructure affects the reduction of harmful emission concentrations in the atmosphere, the
improvement of public health, and the optimization of road traffic. The study argues that the transition
to micromobility in 2025 is a systemic solution that simultaneously reduces the technogenic impact on
the environment and increases the economic efficiency of the urban transport system

KEYWORDS
Bicycle infrastructure, urban ecology, air quality, micromobility, traffic congestion, public
health, sustainable development.

Ceromns npo6iemMa 3arpsi3HEHUs] BO3AyXa B KPYIIHBIX ropojax, BKIo4as TallkeHT, 1oCcTUIa
KpuTHueckoir oTMeTKH [ 1]. OCHOBHAs MpUYMHA — CTPEMUTENBHBII POCT YKCIIa aBTOMOOUIIEH, Ha OO
KOTOPBIX TIPUXOIWTCS JIbBHHAS JOJS BpeIHBIX BHIOpOcoB. OmHAKO pa3BUTHE BEJIOCUIIETHON
MHQPACTPYKTYPBI CIIOCOOHO PELINTH 3Ty MPOOJIeMy HEe H30JIMPOBAHHO, 8 KOMIUIEKCHO, 3aTparuBas cpasy
HECKOJIBKO )KH3HEHHO BaXKHBIX Cep: IKOJIOTHI0, TPAHCIOPTHYIO JOTUCTHKY U 310POBbE HACENCHHUS.

C ToukM 3peHHUs HKOJOTHWH, BEJOCHIIEA SBIAETCS EIWHCTBEHHBIM BHJIOM TPAHCIIOPTa C
NPaKTUYECKH HYJIEBBIM YIJIEPOAHBIM CIeAOM. B oTiamume oT aBToMOOMIIEH, KOTOphIe BHIOPACHIBAIOT B
NPU3EMHBIN clIol aTMOCc(epbl OKCHABI a30Ta, YITIEPOA U ONACHBIE MENKOAMCIIEpCHBIE YacThisl PM2.5,
BeJlocuIe] He TpeOyeT MCKOIaeMoro TOIuIMBa. Benocumnen uieanbHO 3aMeIaeT aBTOMOOMIIb B TAaKUX
CUTYAIVSIX, OYHIIAs BO3AYX, KOTOPBIM MBI JIBILITHM.

TpaHcnopTHBIN aclieKT He MeHee BaskeH. Benocunennas nadpacTpykTypa — 3T0 3 QEeKTUBHOE
JIEKapCTBO OT XPOHHYECKHX MPOoOOK [2]. OauH aBTOMOOWIH 3aHMMAET Ha JIOPOTe TUIOIIAb, PABHYIO
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wiomaan 8§-10 BemocumenoB. Pa3BuThe BBIJENCHHBIX W 0O€30MAaCHBIX BEJIONOJOC MO3BOJISET
nepepacipeieIuTh TPAHCTIOPTHBIC TIOTOKH, Pa3rpy’Kasi OCHOBHbIE MATHCTPAJIH.

PerymsipHast e31a Ha BelOCHIIEIe — 3TO €CTECTBEHHAS MPOMUIAKTHKA CEPACTHO-COCYIUCTHIX
3a00J1€BaHM, TUIIOAWHAMUN U OXHUpeHusl. CHMKEHHE YPOBHS LIyMa OT aBTOMOOWJIEH B pailoHax ¢
Pa3BUTOM BENIOCETHIO TAKXKE OJATOTBOPHO BIIHSCT HA MICUXUYECKOE COCTOSIHUE JTFOJIeH, CHIDKAsl yPOBEHB
cTpecca.

W3y4yeHHOCTH JaHHOM TEMBI MOATBEPKAAETCS pad0OTaMU TAKUX MPU3HAHHBIX 3KCIIEPTOB, Kak SH
[eiin, KOTOPBI JOKa3ai, YTO TOPOJ, YIOOHBIN ISl BEIOCUIIENCTOB, CTAHOBUTCS YAOOHBIM AJISI BCEX
)uTenel. Bompockl CHMKEHUs BBIOPOCOB Uepe3 TPaHCIOPTHYIO pedopMy aKTUBHO HUCCIECTYIOTCS
Bcemupnoii opraamzanueit 3apaBooxpaderus (BO3) u skonoramu, Takumu kak FO.B. Tpopumenko u
C.A. AzapsaH. B konrekcte Y30ekucTana IaHHBIC MCCIENOBaHUS MPHOOPETAIOT 0COOYI0 3HAUUMOCTD,
TaK KaK aJIanTalysi MUPOBOTO OIBITA K HAIIEMY KJIIMMATy U apXUTEKType TpeOyeT ITyOOKOT0 HaydHOTO
MOJXO/a ¥ yueTa MPUHIIAIIOB TTOATAITHOTO BHEApeHus [3].

Takum 00pa3zoM, pa3BUTHE BEJIOCUTIETHOW HH(QPACTPYKTYpHI SBISETCS BAKHBIM YCIOBHEM
(hopMHpOBaHHS 30POBOM, SKOIOTHYECKH O€30IacHON U YCTOMUMBOM roponckoi cpenbl. [lepcrekTHBbI
JATHHEUIIINX MCCIEOBAHNN CBS3aHBI C aHAIN30M 3apy0eHOTO OMbITa U pa3paboTKoil AP HEeKTUBHBIX
MOJIEJIEN BHEAPEHUS BEJIOCUTIEIHBIX TPAHCIIOPTHBIX CUCTEM B TOPOACKYIO CPELY.
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B pabore wuccnemyercs BrnusHHE (HAKTOPOB YCTOHYHMBOTO PAa3BUTHA — DKOJOTHUYECKHX,
conmanbHbIX U ynpaeieHueckux (Environmental, Social, Governance, ESG) — Ha WHBECTUIIMOHHYIO
MIPUBJICKATEILHOCTS HEePTera3oXuMHUIeCKuX mpennpusatuii. [Ipumenensr koppektupoBka WACC c
yaérom ESG-prckoB ¥ MOAenMpoBaHUE YHCTOW MPUBENEHHONW CTOMMOCTH. Pe3yrnbTaThl OKa3bIBAIOT
CHI)KCHUE PHCKOB, POCT KPEIUTOCIIOCOOHOCTH U TOBBIINICHHE KOHKYPEHTOCIIOCOOHOCTH Ha
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ABSTRACT

This study examines the impact of Environmental, Social, and Governance (ESG) factors on the
investment attractiveness of petrochemical enterprises. The methodology includes adjusting the
weighted average cost of capital (WACC) for ESG risks and modeling the net present value. Results
show reduced risks, improved creditworthiness, and enhanced competitiveness in international markets.

KEYWORDS
Sustainable development, ESG investments, investment attractiveness, petrochemistry, Shurtan
GCC, cost of capital.

B ycnoBusax coBpeMeHHOH 3KOHOMUKH He(Tera3oXxuMHUECcKasi 0Tpacib TpaHcHopMHUpYeTCs, U
(uHaHCOBbIE MOKA3aTeIH MEepecTaioT ObITh €IMHCTBEHHBIM KpHUTepHueM ycmexa. llepexon k Monenu
YCTOWYHMBOTO Pa3BUTHSI, OCHOBAHHON Ha MPHUHIIMIIAX AKOJIOTHUECKUX, COIMANBHBIX U YIPABICHYECKUX
acnektoB (Environmental, Social, Governance, ESG), sBnsercs crparerndeckuM (HakTopom
JOJITOCPOYHON KHU3HecrmocoOHocTn OusHeca. s PecnyOnukm  Y30ekucran wunrerpauuss ESG
MO3BOJIIET ~ TMPHBJICKATh  KA4eCTBEHHbIE  WHOCTPAaHHbIE  HMHBECTHIIMM W BBIXOJUTH  Ha
BBICOKOTEXHOJIOTMYHBIE pBIHKK. Peamms3amus Ykaza Ilpesmmenta Pecrmybmukn VY36ekmcran «O
Crparerun «Y30ekuctan — 2030»» moBbimaer aktyainbHOCTh HccnenoBanusi. OO0 «ypranckuit
ra30XMMHYECKUN KOMIUIEKC» CIYXUT (hmarmaHoMm BHenpenusi ESG, uro obecrieunBaeT pacuimpeHue
MOIITHOCTEH W ONTHMH3AITHIO JOIATOBOM Harpy3ku [1].

Hcnone3yercss meromuka uHTerpauru HepuHaHcoBbiXx ESG-mokasareneil B Kiaccudeckue
MOZEIHM OLEHKH CTOMMOCTH OM3Heca yepe3 KOPPEKTHPOBKY AWCKOHTHPOBAHHBIX JCHEKHBIX IIOTOKOB
(Discounted Cash Flow, DCF) u craBku Oeta B MOJIETH OIEHKH KaluTaIbHBIX akTUBOB (Capital Asset
Pricing Model, CAPM). HWnrerpaneueiii ESG-uHAEKC TO3BONISET CKOPPEKTUPOBATH CTABKY
JUCKOHTUPOBAHUSI U CpeIHEB3BELICHHYIO cToMMOCTh Kanurtaia (Weighted Average Cost of Capital,
WACC), a cueHapHoe MojaeaupoBaHHe unucTON mpuBeneHHoN croumocTH (Net Present Value, NPV)
nokasbIBaeT 3M(HEKT OT CHIKEHHUSI PUCKOB H YITyUIICHUs! YCIOBUN (UHAHCHpOBaHUS [2].
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Tabnuma. Maremarnueckast Moaelb Tpancopmannm ctouMocTH npoekTa pactmpenus LITXK (2021-
2027 rr) [3]

Ton Iesc Badj kesa T4, % WACC, % NPV, miH $
2021 44,8 1,23 1,02 10,1 14,40 990

2022 50,4 1,177 0,987 9,63 13,36 1090

2023 56,0 1,114 0,953 9,16 12,32 1185

2024 62,4 1,06 0,92 8,5 12,30 1280

2025 71,45 0,985 0,885 7,65 11,48 1415

2026 80,5 0,91 0,85 6,8 10,65 1550

2027 85,4 0,88 0,83 6,3 10,15 1 660

Pesynwrater mokaszamu, uro poct ESG-mamexca ¢ 41,2 mo 62,4 B 2024 romy CHHU3WI
CKOPPEKTHPOBaHHBIH KO3()(UIMEHT cuctemaruueckoro pucka c¢ 1,23 go 1,06, yto mo3Bonwmiio
pedrHAHCHPOBATh 3a€MHBIN KanuTal 1o craBke 8,5% u yBenuuuth NPV npoekra ¢ 990 muH 1o 1,28
mipz gostapos CIHA. Ilpornos k 2027 rony (ESG-unmexc 85,4) camxaer WACC mo 10,15% u
¢dopmupyet n06aBaeHHYI0 cTouMocTh 670 Mt nosuiapoB CLHIA. ESG-TpancdopMarus noaaepxusact
COOTBETCTBHE €BPOINEHCKOMY TPaHCTPAHUYHOMY YIJIEPOJHOMY PETyIHPOBaHHIO U co3naeT Oomee 500
BBICOKOTEXHOJIOTHYHBIX PA00YMX MECT.

[IpemnokeHHas METOMMKA MOXET OBITH MacIITAOMpPOBaHA Ha Jpyrue OOBEKTHl HePTera30BOU
orpacnu. IlepcriekTHBBI NanbHEHIIMX HCCIEAOBAaHWM BKIIOUaloT amantanuio ESG-monmeneit mms
Pa3IMYHBIX CETMEHTOB M CPaBHEHHE C 3apyOeKHOM MPaKTHKOM.
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MHHOBaIIMOHHBIE TOAXO/BI K MOACPHU3ALNH U ONTUMHU3AINY Ta30TPAHCIIOPTHON CHCTEMBI
Y30ekuncTana: nupoBele TBOWHUKH, TPEIUKTUBHOE OOCTYKHBaHUE U SHEPTOd(PPEKTUBHOCTD
ApTteikoB Aprem CapBapoBHY
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AHHOTAIIA

Lenpto unccnenoBaHusi sIBISETCS pa3pabOTKa KOMIUIEKCHOTO IIOAXOAAa K MOIACPHHU3ALMU
ra3oTpaHCIIOPTHOM CUCTeMBI Y30EKHCTaHa Ha OCHOBE BHEAPEHHS LUQPPOBBIX TEXHOJIOTHM.
Mertononoruss 6a3upyercs Ha aHajau3e TEKYLUIMX IOTepb OJHEPrMM W NPUMEHEHUH METOHOB
MaTeMaTHYECKOr0 MOIEIUPOBAHUS IS CO3MaHus LU(POBBIX IBOMHUKOB y4acTKOB TpyOomnpoBonos. B
paboTe mpeIoKEeHBI MOAXO/bI, TTO3BOJISIOIINE CHU3UTHh aBAPUHHOCTD W IKCIUTyaTallMOHHBIC 3aTPaThl.
[Tony4eHHBIE pe3yNnbTaThl AEMOHCTPUPYIOT MOTEHIMAN MOBBIMICHHUS SHEProdpHEKTUBHOCTH CHCTEMBI
Ha 10-15% 3a cueT onTUMH3ALUHU PEKUMOB TPAHCTIOPTUPOBKH.
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Innovative approaches to the modernization and optimization of the gas transmission system of
Uzbekistan: digital twins, predictive maintenance and energy efficiency
Artikov Artyom Sarvarovich
Branch of the RSU of oil and gas (NRU) named after .M. Gubkin in Tashkent
Scientific supervisor: PhD, associate professor Otto Olga Edgarovna
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ABSTRACT

The purpose of the study is to develop an integrated approach to the modernization of
Uzbekistan's gas transportation system based on the introduction of digital technologies. The
methodology is based on the analysis of current energy losses and the application of mathematical
modeling methods to create digital counterparts of pipeline sections. The paper suggests approaches to
reduce accidents and operating costs. The results obtained demonstrate the potential to increase the
energy efficiency of the system by 10-15% by optimizing transportation modes.

KEYWORDS
Gas transportation system, Uzbekistan, digital twin, predictive maintenance, energy efficiency,
diagnostics.

lazorpancnioptHas cuctema PecnyOnmkm VY30ekucTaH SIBISETCS CTPAaTETHUYECKH BaKHBIM
JJICMEHTOM 3KOHOMHUKH CTpaHbl, 0OECIieuMBasi KaKk BHYTPEHHEE MOTPEONCHUE, TaK M SKCIOPTHBIM
norteHian. OfHAaKo CymiecTByromas HH(pacTpykTypa, chHOpMUpOBaHHAs NPEUMYIIECTBEHHO B
COBETCKUM MEPHUOJ], XapaKTEPU3yeTCs] BHICOKON CTEMEHbI0 M3HOCA M IHEPrOEMKOCThIO. B ycrmoBusix
peammzanmu  crparerun  «l{udposoit  V3oekucran — 2030» W HEOOXOAMMOCTH IOBBIIICHHUS
KOHKYPEHTOCTIOCOOHOCTH OTPACIH, TPAAUIIMOHHBIE METOJbI KCILTyaTallii, OCHOBaHHBIC HA IIAHOBO-
npenynpenutenbHbix pemonTax (I1I1P), ncuepnanu cBoii moteHnuan 3pHEeKTUBHOCTH. AKTYalIbHOCTb
WCCIIeNOBaHusI 00yCIIOBICHa HEOOXOMMMOCTBIO Tepexofla K PUCK-OPUEHTHPOBAHHOMY YIIPABJICHHUIO
aKTHBAMH C UCIIOJIb30BAHUEM HOBBIX T€XHOJOruH [3].

OCHOBHBIM BOITPOCOM SIBIISIETCS MHTETPAIUs IIU(PPOBBIX TBOHHUKOB B KOHTYp yrpasieHus AO
«Y3TpaHcrasy, KOTOpas TIIO3BOJUT CYIIECTBEHHO COKPAaTHUTh HEMPOU3BOAUTEILHBIE PACXOIbI
ToTuMBHOTO Ta3a. lIpemmaraemasi cuctemMa MpEACTABISIET COOOW AMHAMHYECKYI0 MaTeMaTHYECKYIO
MOJIEJTb, pa0OTAIONIYIO B PEXKHME PealbHOIO BpeMeHU Ha ocHOBe NaHHBIX SCADA, 4TO T0O3BOJNSET C
BBICOKOM TOYHOCTBIO PACCUMTHIBATEH MPOMUIIN IaBJICHHUS U TEMIIEPATyPhI MO JUIUHE TPACCHI.
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BropbiM mpennaraeMbiM  BIIEMEHTOM — SIBIISIETCS BHEIPEHHE CUCTEMBI TMPEAUKTUBHOTO
obciyxuBaanua. CTaTUCTHKA OTKA30B Ta30MEpPEKadMBAIONINX arperaroB MokaseBaeT, 4to 10 40%
aBapHUITHBIX OCTAHOBOK CBSI3aHBI C Pa3BUTHEM Je()EKTOB IMOAIITHUITHUKOBBIX Y3JIOB M POTOPHBIX CHCTEM,
KOTOpBIC MOTYT OBITh BBISBJICHBI Ha paHHEH cTaguu. Pa3paboTaHHBIA alropuT™M Ha OCHOBE METOJOB
MaIIMHHOTO OOYYEHHUS aHATTU3UPYeT CIEKTPbl BUOpanu U TepMoanHaMudeckue napamerpst [ TIA. Oto
MO3BOJISIET TMPOTHO3UPOBATh OCTATOYHBIA pecypc 00OpyTOBaHUS W TEPEXOAWTH OT PEMOHTOB IO
periaMeHTy K peMOHTaM 10 (PaKTHYECKOMY COCTOSIHUIO. Takoi MoaXo/, COTNIaCHO PaCUeTHBIM JaHHBIM,
CIOCOOCH COKPaTUTh MpocTor obopynoBanus Ha 10-15% [2].

TpeTsuM pemieHbeM TOBBIMICHUST dHEPTrod((HEKTUBHOCTH SIBIAETCS ONTHMH3AINS PEKUMOB
paboter KC. B HacTosiiee Bpemsi AUCIIETYEPCKOE YIPABICHNE YacTO ONMUPAETCS Ha SKCIIEPTHBIN OTIBIT,
YTO HE BCETHA TapaHTHPYeT BEIOOpP HanboJee SKOHOMUYHOTO pexkuMa. L{ndpoBoil 1BOMHUK MO3BOIISET
B aBTOMATHYECKOM DPEXHUME CTPOUTH XapaKTEPUCTHUECKHE KapThl KOMIPECCOPOB M PEKOMEHIOBAThH
TaKWe TapaMeTpbl YacTOThl BPAIlEHWS M CXEMY BKJIIOUEHHS arperatoB, KOTOPHIE 00ECIIeUHBaIOT
TpeOyeMyr0 MPOU3BOAUTEIBHOCTh IIPU MUHUMAIHLHOM IMOTPEOJICHUH TOTLTUBHOTO ra3a [1].

Hudposas Ttpanchopmammsa ['TC VY30exkucrana — 3TO KOMIUIGKCHAs MOJEPHU3ALMS
TEXHOIIOTUYECKUX TIPOIlecCOB. BHempeHne mpemioKeHHBIX pelIeHui, co3macT 0azy s
TUPXKUPOBAHMS OMNbITA HAa BCIO CETh. DKOHOMHYECKHH 3(QEKT AOCTHraeTcsi 3a c4eT CHHEpPTUu
CHMIKCHHA SHEPro3arpar, YyMCHBIICHUA aBapHﬁHOCTH U OpOMJICHUS XKHU3HCHHOI'O IHKJIA OCHOBHBLIX
¢ oHIOB Oe3 HEOOXOAUMOCTH UX MTOITHOW (PH3MYECKON 3aMEHBI.
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AHHOTALIUA

AHanm3mpyercss CTPYKTypa TeHepalu >JIeKTpodHepruu B PecnyOmuke VY30ekwcraH O
UCTOYHMKAM C TIIeTIbI0 OOOCHOBaHHS I1€J1ecOO0pa3HOCTH WHTETPAllMU aTOMHOM TIeHepanud B
HAIlMOHAJIbHYIO ~ DHEpProcucreMy. PaccMOTpeHBl OCOOEHHOCTH SHEpreTHueckoro OamaHca ¢
npeo0JialaHueM MPUPOIHOTO Ta3a M YBEIHYEHUEM JIOU BO30OHOBISIEMBIX HCTOYHUKOB 3Hepruu. Ha
OCHOBE aHAJIM3a MEXJYHAPOJHOTO ONbITA BHEAPCHHS aTOMHOW I'eHepaluu Ha nmpuMmepe PecrmyOnuku
benapyce 000cCHOBaHa 11€/1€COO0PA3HOCTh HMHTEIPAIlMM ATOMHOW JHEPIeTUKH B HAIMOHAIBHYIO
9HEprocucTeMy Y30eKHCTaHa.
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CTpyKTypa TeHepaliu 3J1eKTPOIHEPTUH, UCTOYHUKH SHEPTUH, BO3OOHOBISIEMbIC MCTOYHUKH,
aTOMHas TeHepaLysl, UHTErpalys B 3HEPrOCUCTEMY, MEXIIyHapOIHbIN onbIT, PecryOnuka benapycs.

Prospects for the integration of nuclear generation into the national electric grid of Uzbekistan
Biryukov Ayrat Nailevich!, Shonasirov Shoalim?
1-2Student
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ABSTRACT

The structure of electricity generation in the Republic of Uzbekistan by sources is analyzed in
order to substantiate the feasibility of integrating nuclear generation into the national energy system.
The features of the energy balance with the predominance of natural gas and an increase in the share of
renewable energy sources are considered. Based on the analysis of international experience in the
introduction of nuclear generation using the example of the Republic of Belarus, the expediency of
integrating nuclear energy into the national energy system of Uzbekistan is substantiated.

KEYWORDS
Structure of electricity generation, energy sources, renewable sources, nuclear generation,
integration into the energy system, international experience, Republic of Belarus.

B ycnoBusix peanuzammu Crpareruu nepexopa PecnmyOnuku Y30eKHMCTaH Ha  «3€JICHYIO
3KOHOMHUKY 710 2030 rojia 1 MOCTaBIEHHBIX 3371a4 M0 CHHKEHHIO YJHEPTOEMKOCTH BaJIOBOTO BHYTPEHHET O
NPOAYKTa, COKPAIEHWIO BBHIOPOCOB IMAPHHKOBBIX Ta30B ©  JUBEepCH(UKAIMM  HMCTOYHHKOB
SHEProcHabXeHusI, 0COOYI0 3HAYMMOCTh IPUOOPETAET aHAIU3 CTPYKTYPHI T€HEpaly IEKTPOIHEPTUN
U TIOUCK YCTOHYMBBIX MCTOYHHKOB 0a30BOi MoImHocTH [1]. DHepreTuueckuii cektop Y30ekucraHa
TPaAUIIMOHHO XapaKTEPU3yeTCa BEICOKON 3aBUCHMOCTHIO OT YIIIEBOIOPOTHBIX PECYPCOB, MIPEKIE BCETO
NPUPOIHOIO ra3a, 4Yro HOPMHUPYET AOJITOCPOUYHBIE PUCKU SHEPreTHYecKol 6€30MacHOCTH.

AHanu3 CTpyKTYpBbI IPOU3BOACTBA JIEKTPOIHEPTHH B Y30eKUCTaHE M0 HICTOYHUKAM I'eHEPaIiH
3a 2019-2025 rr. mokaszait, 94To A0S AIEKTPOIHEPTHH, TPOU3BEACHHON U3 MPUPOJHOTO raza, CHU3MIACh
¢ 88,7 % B 2019 rogy no 69,09% B 2025, oqHaKo NpoI0KaeT JOMHUHHPOBATh B CTPYKTYpE T€HEPALINH.
OnHOBPEMEHHO HAOMIONAETCsI POCT J0JU BO30OHOBISIEMBIX HCTOYHHUKOB HEPTUH, YBEIWUYUBIIMHCS C
8,0 % B 2021 romy o 21,88 % B 2025, 4T0O OTpakaeT peam3alfio TOCyIapCTBEHHOM MOJIUTUKH B chepe
sHeprodddextiuBHoCcTH [2]. [IpM 3TOM TPOU3BOJACTBO DIEKTPOIHEPTHH W3 ATOMHBIX HCTOYHHKOB B
paccMaTpuBaeMOM MEPUOAE OTCYTCTBYET, KaK IMOKa3aHO HA PUCYHKE. YBEIIMUEHHE JIOJU UCTOUYHUKOB C
MEPEMEHHONW BBIPAOOTKOM ycHMIMBaeT TpeOOBaHHS K HaJEKHOCTH DHEPrOCHCTEMBI W HAJHMYHUIO
CTaOWIIBHBIX 0a30BBIX MOIIHOCTEH.
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B xauecTBe npuMepa YCHCIIHOW WHTErpaliyl aTOMHOW TeHEpaIluu 3JICKTPO3HEPTUU B
HAI[MOHAJIBHYIO DHEProcucTeMy OBIT paccMoTpeH ombiT PecrmyOmmkn bemapyce. Ilo maHHBIM
odpunmansHOoro wHTEepHeT-moptana [Ipesmmenta PecnyOnmuku bemapych, 3a 5 ner sKcIuryaraiuu
Benopycckoii aTOMHOM 3JICKTPOCTAHITMH CyMMapHasi BRIpa0OTKa AIIEKTPOCTAHIIUH MPEBhICKIA 53 MIp/
KBT*4, 9TO MO3BOIMIIO MOTHOCTHIO OTKA3aThCs OT UMIIOPTA 3IEKTPOdHEeprur. BBOI aToMHOI reHepariu
obecrieunsT COKpalleHHe BBEIOPOCOB TAPHHUKOBBIX Ta30B Oojiee WeM Ha 26 MIIH. T. M CHIDKCHHE
noTpeOJICHUs TPUPOAHOTO Ta3a Ha 14,5 mupa. M. KyO., IpH 3TOM JOJs B CTPYKTYpe TeHEpaluu
coKparmiack ¢ okoso 95 % mo 65 % [3].

21.88 8.09 = VI3 yrojbpHbIX HCTOYHUKOB

8.6
0.94 ', ® 3a cueT TUAPOdJIEKTPOCTAHIUI
0 W3 npupopgHOTO Ta3a
= /13 aTOMHBIX UICTOYHUKOB

s He(l)TfIHBIX HUCTOYHUKOB

69.09 BozoOHOBNIsIEMas AIEKTPOIHEPTUSL

Pucynoxk. CTpykTypa poOu3BOJICTBA AEKTPOIHEPruu B PecyOirke Y30eKkucTaH Mo HCTOYHUKAM
rereparun (% ot ob1ero oobeMa)

[IpoBeaeHHBII aHAJIN3 CTPYKTYPhI TEHEPALIMH ICKTPOIHEPTHH B Y30EKHUCTaHE U PACCMOTPEHHE
MEXKIYHAPOJHOTO ONBITa TMO3BOJSIFOT CJENaTh BHIBOJ O IEIecO00pa3HOCTH HMHTETPAaldd aTOMHOMN
TEHEpAalMH B HAI[MOHAJIBHYIO AJIEKTPUYECKYIO CeTh. VCMONb30BaHUE ATOMHOW SHEPreTUKH MOXKET
CIOCOOCTBOBaTh  UBEPCU(DUKANNK  CTPYKTYPHl TEHEpalWd, CHIDKEHHIO 3aBHCHMOCTH  OT
YIJICBOJIOPOJHBIX PECYPCOB, CO3JaHUI0 HOBBIX BBICOKOTEXHOJOTHYHBIX Pa0OYMX MECT, YKPEILICHHUIO
HaIMOHAJIbHBIE KOMIIETCHIINM B WHXCHEPHOW W HAyYHOH cdepax M TOBBIIICHUIO YCTONYUBOCTH H
HaJEKHOCTH SHEPTOCUCTEMBI B TOJITOCPOYHOM MEPCIEKTUBE.
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Pabora mocBsieHa BIMSHUS CHUCTEMBl MAaTEpUaNbHOTO CTUMYJIMPOBAHHS HAa YpPOBEHb
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o0y4aronmxcs pa3INyHbIX KypCOB AJISI OLGHKHM X YPOBHS MOTHBALMU B 3aBUCHMOCTH OT pa3Mepa U
BHJIA MTOJTy4aeMBIX CTHIIEHANN. [Ipoanann3npoBaHa TeKyIas CUTyalysl CO CTUIIEHAHAIBHON CUCTEMOM
B By3¢ U BBISIBIGHA CTelNEeHb e BO3NEHCTBHS Ha o0Opa3oBaTelbHBIC pE3YNbTaThl. Pe3ynmbraTbl
HCCJIEZIOBAHUS TOATBEPKAAIOT MPSAMYI0 KOPPESALMI0O MEXIY HAIWYMEeM IOBBIIIEHHBIX BBHIMJIAT U
CTPEMJICHHEM CTYACHTOB K ITOBBILICHHUIO CpeHero Oaa.
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ABSTRACT

This study examines the impact of financial incentive systems on academic performance among
students at the Branch of the RSU of oil and gas (NRU) named after .M. Gubkin in Tashkent. A
sociological survey of students across academic years assessed motivation based on scholarship amounts
and types. The university's current scholarship system was analyzed, revealing its effects on educational
outcomes. Findings show a direct correlation between increased financial support and motivation to
improve GPA.
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B nacTosmee BpeMst Y30eKkncTaH aKTHBHO Pa3BUBAETCS M IMEET BHICOKYIO JOJTFO MOJIOZIC)KH, Ha
1 suBaps 2025 roma 9,6 muiH YenoBek, wim 25,7% HacelIeHUS BXOIAIT B cocTaB Monoaexku. Cpemu
MOJIOJIC)KY aKTUBHO PAa3BUBACTCS TEHJCHIIUS HA MOCTYIUICHUE B BBICIINE 00pa30BaTeIbHbBIC 3aBEICHUS.
OO01mas YMCIeHHOCTh MOCTYMUBIIHNX CTyAeHTOB Ha 2024/2025 y4ueOHbIN TOn coctaBmia 381,7 ThIC.
YeIoBeK, 4To B 2,2 pasa counbiie uem Ha 2020/2021 y4eOHbIi Toj1. IMEHHO BRICOKOKBATU(UIIMPOBAHHAS
MOJIOJIC)KD JTOJKHA ITOCITY)KUTh 0a30i JJIsl HOCTPOCHUS CUIIbHON W MHHOBAIIMOHHOM 95KOHOMHUKH, B CBS3H
¢ 4eM 0C000 aKTyaJbHBIM CTAHOBUTCS BOIIPOC MOTHBAIIMH CTYAeHTOB [1,2].

HmenHo MaTepuabHas MOTHUBAIUS CITY>)KUT 02301 11t 00ecrieueHus TIOIHOIICHHOTO Y4e0HOTO
mpoliecca, B paMKax MPOBEASCHHOIO COI[MOJIOIMYECKOr0 onpoca cpean odyuaromuxcs dunuana Obu1o
BBISBIICHO, YTO 66% CUMTAIOT CTUTICHANIO BOKHOM [T 00eCTIedeHUs 00pa30BaTeIbHOTO IpoIiecca, HO
mipu 3ToM Juia 41,5% olleHuBalOT ee oMol Kak MUHUMAIIbHYIO (MeHee 25% pacxonos), it 22,6%
OHU TIOKPBIBAIOT pacxojibl 4acTHIHO (25-50%). B cBsi3u ¢ yem, Gonblias 4acTh CTYICHTOB BBIHYXIEHA
paboTarh BO BpeMs ydeOHoro nporuecca. [1o ganusiM onpoca 32,1% yacTuuHo 3aHATH Ha 20 4acoB B
Henemo, 9,4% paboraror Gonee 20 wacoB B Hemenmto, 7,5% BBIHYXKIEHBI 3aHUMAThCS CTOPOHHEH
JeSITeIbHOCTBIO U nofipaboTkamu, 18,9% HaxomaTcst B COCTOSTHUM TIOUCKa padoThl 1 32,1% riaHupyroT
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HayaTh paboTaTh B ONMOKANIIHE 6 MECAIIEB, IIPU STOM B TPOMUIHHOM JUTS Ce0sI HAPABJICHUU paOOTa0T
sk 26,4% crynenTos [3].
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—#— CumraroT paboniit mponece terde  —#—(CumraroT paboTy mpHOpHTETHEE He roToBEI OTKA3EEATECA OT pabOTEI

—e— Cormepasorea —#—TOTORE OTKAZATECH OT PABOTED
Pucynok. I'paduk BustHUS ypOBHS cTUIICH U [3]

B pamkax pa0oThl TakyKe YCTaHOBIEHA CBSI3b U TPaHUIBI BEIOOpa B IMOJNB3Y aKaAeMHUYECKOU
JESITeIbHOCTH TIPH Pa3lIMUHBIX YPOBHSX CTHIICHAWAIBLHOTO OOECHEeYCHHUs, KaKk NPENCTaBICHO Ha
pucyske. Tak, mepeaoMHas TOYKa JAOCTHIAETCs MPU YBEJIMYEHHM CTUICHIMM B 3 pasa, IAe yaaercs
JOOHUTHCS YCTAHOBJICHUSI MAPUTETA MEXIY CTOPOHHUKAMH paOOThI M y4eObl: YUCIIO TOTOBBIX OCTABUTh
paboty (24,5%) npakTudecku YpaBHHUBACTCS C KaTeropueil NMpUHIMIHaIbHO padorarommx (22,6%), a
rpynna «COMHEBAIOIIMXCS» JocTuraer cBoero mnuka (34%), 4To OOJKHO TOCIOCOOCTBOBATH
akanemuyeckol koHkypeHuuu. Ilopor B 1710 ThIC. CyM. BBICTYHAeT KPUTHYECKUM YPOBHEM
MaTepuanibHOW MOTHBALIMK, IPH KOTOPOM CTUICHIMS CTAaHOBUTCA KOHKYPEHTOCIIOCOOHOH 110
CPaBHEHHIO C PHIHOYHBIM 3apabOTKOM, co3/aBasi HEOOXOAMMBIEC YCIIOBUS JJIsl MACCOBOTO IEPEcCMOTpa
CTYACHTaMH CBOUX XM3HEHHBIX IIPUOPUTETOB B TOJIb3y 00Pa30BaTEILHOTO MPOLECCa.
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AHHOTAIIUA

B pabore paccMarpWBalOTCSI BONPOCHI  Pa3BUTHS  YEIOBEYECKOTO  KaluTaia  Ha
HedTenepepabarpiBarOUx npeAnpuaTusx. Ocoboe BHUMAHUE YACHASTCS MPAKTUKAM YIPaBICHHS
MEPCOHANOM, TporpaMMaM  OOy4YeHHsSs W TIOBBINICHWS  KBanmupukanud Ha  Byxapckom
HedremepepadareiBarormieM 3aBoxe (HII3), wxX BIMSHHIO Ha MPOW3BOACTBEHHBIC ITOKA3aTelid |
BO3MOXHOCTH aJialTallii TEPeAOBOT0 MEXKIYHAPOJHOTO OIbITa K HAIMOHAIBHBIM YCIIOBUSIM.
HccnenoBanue TO3BONSIET BHISIBUTH KITFOUEBBIC MEXaHU3MbI (DOPMHUPOBaHUS KBaTU(UIIMPOBAHHOTO
MepCOHANA, TIOBBINICHUS MOTHBAIIMM COTPYAHUKOB W HWHTETPAIlMH COBPEMEHHBIX CTaHIAPTOB
yIpaBieHHUS YeJIOBEUSCKUM KalTUTAJIOM, YTO CIIOCOOCTBYET YCTOMUMBOMY Pa3BUTHIO MPEAIPHUSITHS.
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Yenoeueckuil kanuTal, HerenepepadaThIBaroiee NPEANPUITHE, YIPABICHUE TEPCOHATIOM,
po(heCCHOHATILHOE Pa3BUTHE, O0YUCHHUE U MOBBIIICHUE KBATU(DUKAIUH,
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ABSTRACT

The paper explores human capital development at oil refining enterprises. Special attention is
paid to personnel management practices, training and professional development programs at the
Bukhara Oil Refinery, their impact on operational performance, and the adaptation of advanced
international experience to domestic conditions. The study identifies key mechanisms for developing
qualified personnel, enhancing employee motivation, and integrating modern human capital
management standards, contributing to the sustainable development of the enterprise.

KEY WORDS
Human capital, oil refinery, personnel management, professional development, training.

PasBuTHe YenoBeUECKOro  KamuTana  SBJISETCA  KIIOYEBBIM  (DAaKTOPOM  IMOBBIIICHHS
3¢ deKTUBHOCTH  paboOThl  HedTenepepadaThIBAOIIUX  MPSANPUATHIA, BKJIIOYas  oOecleueHue
CTaOWIIBHOCTH TEXHOJIOTHUECKUX MPOIIECCOB, O€30MACHOCTH MTPOU3BOICTBA, MUHIUMHU3AIIUIO aBAPUITHBIX
CUTyallMii ¥ ONTHMHU3AIUIO HCIIOJIb30BaHMs pecypcoB [1]. B coBpeMeHHBIX yClIOBHSX HedTerazopas
oTpaciib MPEIbSIBISICT BBICOKME TpeOOBaHMS K KBaJU(pUKAIMK IIEPCOHAa, BKJIIOYas 3HAHUE
COBPEMEHHBIX TEXHOJIOTHI TIepepadOTKH HEPTH, IPOMBIIIICHHOHN 0€30MaCHOCTH, YKOJIOTHYECKUX HOPM
u 1udpOBEIX HMHCTPYMEHTOB yrpaBieHus mpousBonctBoM.Ha byxapckom HII3 peamusyrorces
KOMIUIEKCHBIC ITPOrPaMMbI Pa3BUTHS Y€JIOBEYSCKOTO KalKTala, BKIIOUAIOIHe 00yUCHHE U MOBBIIICHUE
KBaJTM(UKAIIUH, PETYJISPHBIC TPEHUHTH, MPAKTHUECKoe 00yUueHre Ha pabounx MecTaX, CTAXKUPOBKHU Ha
3apyOeKHBIX TMPEIIPUATHSIX H Y4acTHE COTPYIHHUKOB B MEKIYHAPOIHBIX ceMuHapax. /s oreHku
po(heCCHOHATIBHBIX KOMIIETEHIIUI BHEIPEHBI CUCTEMbI PEI'YJISIPHON aTTeCTallii U TECTUPOBAHUS, YTO
MO3BOJISICT KOHTPOJMPOBATh YPOBEHb 3HAHMHM II0 TEXHUKE OE30MaCHOCTH, MPOU3BOACTBEHHBIM
CTaH/JapTaM M YIPaBICHYECKUM HaBhIKaMm. [LmaHupoBaHHMe Kapbepbl U NMPO(ECCHOHAIBHBIH POCT
COTPYIHUKOB OCYIICCTBIIACTCS Yepe3 Pa3padOTKy MHIMBUAYAIbHBIX IUIAHOB Pa3BUTHS, IOOIIPEHUE
BHYTPEHHMX IIEPEBOJIOB U MIPOIBHIKCHUE HA PYKOBOISIINE U TEXHUYCCKUE TOJKHOCTH [2].

123



Ocoboe BHMMaHWE Ha TMPEIANPHUATHN YAETSETCS MOTHBALMM TEepcoHala U (OPMHUPOBAHUIO
KOPIIOPAaTHBHOW KyNbTYphl. B KauecTBe MaTepUaIbHBIX CTHMYJIOB TPUMEHSIOTCS TMPEMUU 32
Ka4eCTBEHHOE BBIIIOJHEHNE TIPOM3BOACTBEHHBIX 3a/ad, HaAOaBku 3a Oe3omacHyr paboTy
COOIONICHNE TEXHOJIOTMYECKUX HOpM. B pamMkax HeMmaTepHaabHOH MOTHBALMHM PEaU3yIOTCs
NPOTpaMMBbl TIPU3HAHHS 3aCIyT COTPYJHHKOB, TPENOCTABICHUE BO3MOXHOCTEH Ui OOydeHHS U
KapbepHoro pocra. @opMupoBaHue KYIbTYpbl 0€30MAaCHOCTH U OTBETCTBEHHOCTH CHUKAET PUCK aBapuit
Y TIOBBIIIAET IPOU3BOACTBEHHYIO TUCUHUILIIUHY [4].

Byxapckuit HII3 Tarke aKTUBHO ajanTHpyeT MEXAYHApPOAHBIC CTAaHIAPTHI YIpaBICHHS
KadecTBOM W Oe3omacHocThio, BKitodas ISO 9001 (cucrema meHemxkMmeHTa kadectsa) u [ISO 45001
(cuctemMa yripaBIieHUS] OXpaHOU Tpyda v OE30TaCHOCTHIO). BHEeqpeHne 3THX CTaHIapTOB CIIOCOOCTBYET
VAYYLICHUIO MPOLECCOB OOy4eHUs] MEepCOHaNa, MOBBIICHUIO YPOBHS KBAIM(HUKAIHNU COTPYAHUKOB,
UHTErpali  IM(POBBIX HWHCTPYMEHTOB MOHHUTOPWUHTa TMPOW3BOJCTBEHHBIX  MPOIECCOB U
(hOpMUPOBAHHIO KYJIBTYPHI HEIIPEPHIBHOTO MPO(eCCHOHATBHOTO pa3BUTHS [3].

Hecmotpst Ha moctmwxenusi, npaktuka byxapckoro HII3 cramkuBaeTcst ¢ psSaoM BBI3OBOB.
OCHOBHBIMHM IIPOOJEMaMH OCTAIOTCSl OrpaHMYCHHBIE (UHAHCOBBIE PECYpChl IS BHEIPEHUS
COBpPEMEHHBIX TEXHOJIOTHI 00yUueHHsI U U(PPOBBIX CUCTEM, HEOOXOIUMOCTh MOJCPHU3AIIUHN YISOHOH H
MIPOM3BOICTBEHHOW WH(PPACTPYKTYPHI, a TaKKe MOAACpKaHHEe MOTHUBAIMN COTPYIHUKOB Ha BBICOKOM
YPOBHE IIpU COXPAHEHHUM BBICOKOW ITPOM3BOJACTBEHHOM Harpy3ku. IIepCrieKTUBHBIMU HalpaBICHUSAMU
PasBUTHUS SBISIOTCS PACHIMPEHUE MPOrPaMM TUCTAHIIMOHHOTO W NMU(GPOBOrO OOYYCHUs, BHEAPCHUE
WHCTPYMEHTOB UCKYCCTBEHHOTO MHTEIUICKTA U aHAJKM3a OONBIINX JJAHHBIX JUIS OIICHKU KOMITETCHITUH U
TUTaHUPOBaHUS TPO(EeCCHOHALHOTO POCTa, a TAKKE YKPETJICHHE KOPIIOPATUBHOMN KYJIBTYpBI U Pa3BUTHE
MEXaHW3MOB BHYTPEHHEH MoTUBarmu [4].

TakumM 00pa3oM, KOMIUICKCHASI MPAKTHKA Pa3BUTHUS YEIIOBEYECKOrO KamuTana Ha byxapckom
HII3 neMoHCTpUpyeT BBICOKYIO 3(GEKTUBHOCTD U CIIOCOOCTBYET CTAaOMILHOMY (DYHKIIHOHHPOBAHUIO
MpEeAIpUuATH. BHCI[peHI/IC COBPCMCHHBIX MCTOJ0B O6y‘-ICHI/I$I, MCKAYHApPOAHBIX CTAHAAPTOB U CUCTEM
MOTHUBAIIMY TMO3BOJsIET (HOPMHUPOBATH KBATH(PHUIIMPOBAHHBIN TIEPCOHA, MTOBBIIIATH MPOU3BOJCTBEHHBIC
IMOKa3aTrcjiin U aaalnTupoBaThb HepeI[OBOﬁ MeX(ILyHapOI[HbeI OIIBIT K YCJIOBUAM OTE€YECTBEHHOM
HedTenepepadaTbiBaIONICH OTpaciiv, odecneyrnBas yCTOWYNBOE Pa3BUTHE M KOHKYPEHTOCIIOCOOHOCTh
TPEATPUSITHSL.
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Bo3moxkHOCTH M ITpenMyIIecTBa MPUMEHEHHSI THOKUX MOJEIeH ynpaBleHHs IPOSKTaMH B YCIIOBUAX
nudpoBu3anuy HePTEra30BoOi oTpacian Y30eKucraHa
Jamiko Jlapss Eroposna!, Bepapiesa Jlaypa MkpomosHa®
L2Crynentsl
L2®umman PI'Y nedry u raza (HUY) umenn .M. I'y6kuna B ropoae Tamkente
Hayunsiit pykoBoauTens: npenogaBatens A0myinaesa Manuna baxaauposna
Ounuan PT'Y vedtn u raza (HUY) umenn .M. I'yOkunHa B ropone Tamkente

AHHOTAIIUA

Agile-MeHeIKMEHT TpEICTaBIIsIeT COO0H COBPEMEHHBI MOAXOA K YMPABICHUIO MPOEKTaMH,
OpUEHTHPOBAHHBIM Ha TMOKOCTh, aJalTHBHOCTh U KOMAaHJHOE B3auMOJACHCTBUE. B pamkax Te3uca
paccMOTpeH MeToq Scrum, Kak ofuH u3 d3PEKTUBHBIX MHCTPYMEHTOB Agile, TOKa3aHbI MpenMyIIecTBa
nmpuMeHeHus Scrum B HedTerazoBoil orpaciu Y30eKMCTaHa Ha OCHOBE 3apyOeXHOTO OIBITa
MIPUMEHEHUS TaHHOW MOJICITH B MEK/TyHAPOIHBIX HE()TETra30BbIX KOMITAHHUSX.

KJTFOYEBBIE CJIOBA
Hedrerazosass orpacns, uudpoBuzanus, IuPpoBble MecTopokiacHus, Agile, Scrum,
ynpasienue npoekramu, ERP-cucrema, 3 pekTHBHOCTS ynpaBieH s, ”HHOBAI[MOHHOE Pa3BUTHE.

Opportunities and advantages of using flexible project management models in the context of
digitalization of the oil and gas industry in Uzbekistan
Dashko Darya Egorovna!, Berdyeva Laura Ikromovna?
Student
L2Branch of the RSU of oil and gas (NRU) named after I.M. Gubkin in Tashkent
Scientific supervisor: lecturer Abdullacva Madina Bahadirovna
Branch of the RSU of oil and gas (NRU) named after .M. Gubkin in Tashkent

ABSTRACT

Agile management is a modern approach to project management focused on flexibility,
adaptability and teamwork. Within the framework of the thesis, the Scrum method is considered as one
of the effective Agile tools, the advantages of using Scrum in the oil and gas industry of Uzbekistan are
shown based on foreign experience in using this model in international oil and gas companies.

KEYWORDS
Oil and gas industry, digitalization, digital deposits, Agile, Scrum, project management, ERP
system, management efficiency, innovative development.

HedrerazoBas oTpacib — ojHa M3 CaMBIX KalUTAIOEMKUX W CTPATETUYECKU BAKHBIX JUIS
SKOHOMMKH U 3HEPreTH4eckoi 6e30macHoCTH rocynapersa. B ycnoBusx nudposusaunu, peaausyemMoi
B pamkax nporpammsl «Lludposoii Y3beknuctan — 2023y, oTpacib aKTUBHO BHEAPSET COBPEMEHHBIE
IT-pemieHus ¥ aBTOMATU3AIIMIO, CO3/IaBasi KIUPPOBLIE MECTOPOXKACHU [1]. DTO MO3BOJISIET TOBBICUTH
3¢ PEKTUBHOCTD U MTPO3PAYHOCTH YIIPABIICHHSI, COKPATUTH PUCKH M YCKOPUTH Tpotiecchl. s ycnenHoi
peanuzauy OUQPPOBBIX MPOEKTOB HEOOXOAMMBI THOKHME METOAB! YIpPAaBJICHHUS, Takhe Kak Scrum,
o0ecreunBaroyie afanTHBHOCTh U OBICTPOE BHEIPEHNE HHHOBAITHIA.

Scrum — 3T0 momymsApHas THUOKas CHcTeMa YIpaBieHHUS MPOEKTaMH, KOTOpas MIMPOKO
ucnonesyercs B [T-unayctpun 11 pa3paboTKu IPOrpaMMHOTO 00ecTieueHHs, OAHAKO JaHHBIA TOAXO0.
MOXeT OBITh TaKkke NMpUMEHEH W B HedrerazoBom cekrtope [2]. [maBHas menp Scrum - co3maBaTh
KaueCTBEHHBIN MPOAYKT HeOonmpimumu maramu. [Ipu pabore B JaHHOM NoaX0/Ie GOPMUPYETCST CIIMCOK
BCEX 3a1ay, uiei u TpedoBanuii, HeoOXonuMBIX 1i1sl pa3BuTHs npoaykra (Product Backlog). IIponecc
Scrum opranusyercs B BUJI€ KOPOTKUX UTE€pPALlMi — CHPUHTOB MPOJOIKUTENBHOCTBIO 2—4 HENeNH, I
KaKI0TO U3 KOTOPEIX (hopmupyercs CipuHT-09KIIOT — TEpeUeHb 3a/1a4, 00s3aTeIHHBIX K BBITOTHEHHIO
KOMAaH/IOH.

[Ipumepom ogHOTO M3 YCHEUIHBIX BHEAPEHUH Scrum B HeTera3oBol OTpaciu SBISETCS OIbIT
oxHOU n3 koMmaHui crincka Fortune 500 (koTopasi HE pacKkpblila CBOETO UMEHH 3aCYET KOPIIOPATHBHOM
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KOH(DHIICHITNATLHOCTH), TJe THOKHA mMojaXod OBLI NMPUMEHEH B paMKaxX IU(PPOBOrO TPOCKTa IO
MUTpAINH JaHHBIX MecTopoxaeHni B HOByt0o ERP-cuctemy [3].
Tabmuma. [Tokazatenu ycnemHoro npuMeHeHus: Scrum B KoMnaHuu u3 crmcka Fortune 500 [3]

ITokazarenu Jo BHeapenns Scrum ITocne BHeapenus Scrum
TotoBHocTh nmanHBIX (CeBepHas o o
17% 93%
Amepuka)
CpOK BEITIOJTHEHUS - Ha 1 mememio pansie rpaduka
N + 20%, mnOpu COKpaleHUH

TIpon3BOIUTENBHOCTH KOMaH/IbI Ba30Brlil ypOBEHb o

nepconana Ha 40%

Kommanust o0yuaer BHyTpeHHHE
OO0y4eHue nepcoHana BHaenHue TpeHephI v yIp

KOMaH/IbI CAaMOCTOSITEIbHO

K 19-my cripunTY KOMaH 12 3aBepIIIia padOTy Ha HENIEII0 paHblile YCTAaHOBIEHHOTO CPOKa, MpU
9TOM YPOBEHb TOTOBHOCTH JaHHBIX AocTHUT 93% mpu koprnopatuBHOM HopMatuse 70%. [lo BHenpeHus
Scrum ngaHHBI moOKazatenb He mpeBbmman 17%. Baeaperwe mTpHHOMNOB (OKYCHPOBKH H
caMOOpraHu3aluy 00eCIIeUnIO POCT MPOU3BOAUTENBHOCTH Ha 20% MpH OJHOBPEMEHHOM COKPAILCHHN
YUCJICHHOCTHU Ttepconana Ha 40%.

HudpoBmzanms HedrerazoBoit orpacnu Y30OekucraHa TpeOyeT mepexofa K COBPEMEHHBIM
THOKMM MoOneNsIM ymhpaBieHusi npoekramu. llpuvenenme meromomnormii Agile (Scrum) mo3Boisier
OINITUMHU3UPOBATH MMPOU3BOACTBECHHLIC IPOLECCHI, COKPATUTh CPOKU pCaIn3aliluy IIPOCKTOB MU IMOBBICUTDH
3pPEKTUBHOCTh KOMAaHTHOTO B3aMMOJACWCTBUSA. BHeapeHme THOKAX TOAXOMOB CIIOCOOCTBYET
aIalITUBHOCTH TIPEANIPUATHI K TEXHOJIOTHYECKUM H3MEHEHHSM H TOBBIIIAET KOHKYPEHTOCIIOCOOHOCTD
HePTEera3oBoro KOMIJIEKCa CTPaHEbI.
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AHHOTALUA

PaccmarpuBatoTcsi OCHOBHBIE HANpaBIIEHUS DJHEpPreTHUecKoro Tmiepexona PecrmyOnmkm
VY30ekucTaH B KOHTEKCTE COYETAHWS PA3BUTHSA HE(PTEra30XMMHH M HU3KOYIJICPOIHOW DHEPreTHUKU.
AHanu3 onmpaeTcs Ha opHUIaIbHBIE CTPATETHYECKHE U CTATUCTHYECKIE MICTOYHIKY W HalpaBJieH Ha
BBISIBIICHHE T€OIKOHOMHYECKHX aCMeKTOB TpaHC(hOopMaIiu dHepreTudeckoro cekropa. [lokazano, 9to
SHEPreTHYSCKUN TEepPeXO] HOCUT IMO3TAlHBIA XapaKTep W OCHOBBIBACTCS Ha OayiaHCe MEXITy
TPAIUIIMOHHBIMU U HOBBIMH HAIPaBICHUSIMU SHEPTreTUUYECKOro pa3BuTus. CjenaH BBIBOJ O 3HAUYCHUU
JTAHHOTO TIOAXO0/Ia ISl 00EeCTIEYeHHS YCTONYNBOTO SKOHOMUYECKOTO POCTA.

KJIFOYEBBIE CJIOBA
DHepreTUUecKuil mepexos, HedTerazoXxumusi, HU3KOYIIIePOHAs YHEPreTHka, SHEProEMKOCTh
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ABSTRACT

The energy transition of the Republic of Uzbekistan is considered in the context of combining
petrochemical development with the expansion of low-carbon energy. The analysis is based on official
strategic and statistical sources and focuses on the geo-economic aspects of energy sector
transformation. It is shown that the energy transition follows a gradual and balanced pathway integrating
traditional and low-carbon energy directions. The findings highlight the role of this approach in
supporting sustainable economic development.

KEYWORDS
Energy transition, Petrochemistry, Low-carbon energy, GDP energy intensity, green economy,
Republic of Uzbekistan.

Ounepreruueckuil mepexon B PecnyOnmke Y30ekucraH peanu3yeTcs B paMKax CTpareruu
nepexona K «3enéHoil skoHomuke» Mo 2030 roga W HampaBiieH Ha CTPYKTYPHYIO MOJIEPHM3AILIUIO
SHEPreTHYECKOT0 CEKTOpa C COXPAaHEHHWEM pOJIM HEe(PTEra3oBOoro KOMIUIEKCa KaK OCHOBBI
SKOHOMHYECKOTO pa3BuTus [1]. Bpicokas mons mpupomHOro raza B CTPYKType IEPBUYHOTO
sHepromnorpebiiennss — Oonee 60 % B 2022 Trony — dopMHUpYeT NPENNOChUIKH il Pa3BUTHS
HeTEera3oXuMUM KaK MCTOYHMKA J00ABIEHHOM CTOMMOCTH W TOBBIIEHUS 3(PPEKTUBHOCTH
WCIIOJIb30BAHUS YITIEBOJOPOAHBIX pecypcoB [2]. B reoskoHOMHUYECKOM KOHTEKCTE 3TO MO3BOJISET
paccMarpuBaTh HE(PTEra30XUMHIO HE KaK aJbTepHATHBY OJHEPTETHUECKOMY IEPEeXofy, a KakK ero
NPOMEXYTOUHBIH M TONJCPKUBAIOIINN 3JIEMEHT, 00ECHEeYMBAIOLINN YCTOHYMBOCTE 3KOHOMHUKH B
YCIOBHUSX TpaHC(HOPMALIMHN SHEPTETHUECKOro Oaanca.
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Pucynoxk. JIlunamuka sneproemxocta BBII Pecrybnmku Y36ekucran 3a 2010-2022rr., THIC. TYT. Ha
mipa. pomwt. CIHIA [2, 3]

OnHOBpEeMEHHO pa3BUTHE HU3KOYIIIEPOAHON SHEPTETHKH U SHEProcOeperarwnmx TeXHOIOTUI
BBICTYIIA€T KJIIOUCBBIM HAIIPABICHUEM CHIDKEHHMS SHEPrOEMKOCTH SKOHOMUKH. AHANW3 JUHAMHUKU
9HEPro€MKOCTH BaJIOBOTO BHYyTPEeHHETOo NpoaykTa Pecnybnuku Y3bekuctan 3a 20102022 rr. (pucyHOK
1), moka3piBaeT €€ YCTOMYMBOE COKpAIEHHE, YTO CBHUJETENBCTBYET O CYLIECTBEHHOM pOCTE
SHEPreTHYecKoi 3 PEeKTUBHOCTH 3KOHOMUKU. JlaHHAs AMHAMMKA OATBEPKAAET, YTO SHEPreTUIECKUI
mepexoq B Y30€KHMCTaHE HOCHT IIOJTAITHBI T'E€OIKOHOMHUYSCKHH XapakTep, codeTas pa3BUTHE
HEe(PTEra30XUMUH C PACHIMPCHHUEM HU3KOYIJIEPOAHBIX pEIICHHH Kak OCHOBBI JOJNTOCPOYHOMN
KOHKYPEHTOCIIOCOOHOCTH ¥ YCTOWYMBOTO SKOHOMHYECKOTO pocTa [4].

JIMTEPATVYPA:

1. Crparerus nepexona PecnyOnuku Y30ekucran k «3enéHoit sxkonomuke» a0 2030 roma. // Lex.uz.
[Dnexrponnsiii pecype] URL: https://lex.uz/ru/docs/6600404 (nata obpamenus: 20.12.2025).

2. DHepretnueckuii nmpodwns PecrryOnmku Y30ekucran. // EBpasuiickas SKOHOMUYECKass KOMHCCHS
(EDK). [Dnextponnsiii pecypc] URL: https://www.eeseaec.org/energetika-evrazii/energeticeskij-profil-
uzbekistana (mata obpamenus: 20.12.2025).

3. Banosotii BHyTpeHHU# poayKT Pecyonuku Y30ekucras (oduinanbHas CTATUCTHKA) // ATEHTCTBO
cratuctukn npu  [lpesugente PecnyOnmukm — Y30ekucran. [DnektponHbiii  pecypc] URL:
https://stat.uz/ru/ofitsialnaya-statistika/natsionalnye-scheta (mara obpamenwus: 20.12.2025).

4. TlocranoBnenne I[Ipesunenta Pecyomukn Y36ekucran ot 16.02.2023 r. Ne III1-57 «O mepax mo
YCKOPCHUIO BHCAPCHUA B0306HOBJ'ISICMI)IX HUCTOYHHKOB SHCPIuu U 3Hepr0066pera}0mnx TEXHOJIOTHH B
2023 romy» // Lex.uz. [Dnextponnsiii pecypc] URL: https://lex.uz/docs/6385716#6386420 (mara
obpamenus: 20.12.2025).

REFERENCES:

1. Strategy for the Transition of the Republic of Uzbekistan to a Green Economy until 2030 // Lex.uz.
[Electronic resource] URL: https://lex.uz/ru/docs/6600404 (accessed: 20.12.2025) / Strategiya
perekhoda Respubliki Uzbekistan k «zelyonoj ekonomike» do 2030 goda // Lex.uz. [Elektronyy resurs]
URL.: https://lex.uz/ru/docs/6600404 (data obrashchenija: 20.12.2025)

2. Energy Profile of the Republic of Uzbekistan. // Eurasian Economic Commission (EEC). [Electronic
resource] URL: https://www.eeseaec.org/energetika-evrazii/energeticeskij-profil-uzbekistana
(accessed: 20.12.2025) / Energeticheskij profil' Respubliki Uzbekistan. // Evrazijskaya
ekonomicheskaya komissiya (EEK) [Elektronyy resurs] URL: https://www.eeseaec.org/energetika-
evrazii/energeticeskij-profil-uzbekistana (data obrashchenija: 20.12.2025).

3. Gross Domestic Product of the Republic of Uzbekistan (official statistics) // Statistics Agency under
the President of the Republic of Uzbekistan. [Electronic resource] URL.: https://stat.uz/en/official-
statistics/national-accounts (accessed: 20.12.2025) / Valovyy vnutreniy product Respubliki Uzbekistan
(official’naja statistika) // Agentstvo statistiki pri Prezidente Respubliki Uzbekistan. [Elektronyy resurs]
URL.: https://stat.uz/en/official-statistics/national-accounts (data obrashchenija: 20.12.2025).

4. Resolution of the President of the Republic of Uzbekistan dated February 16, 2023 No. PP-57 "On
measures to accelerate the implementation of renewable energy sources and energy-saving technologies
in 2023" // Lex.uz. [Electronic resource] URL: https://lex.uz/docs/6385716#6386420 (accessed:
20.12.2025) / Postanovlenije Prezidenta Respubliki Uzbekistan ot 16.02.2023 g. Ne PP-57 "O merakh
po uskoreniju vnedrenija vosobnovljaemikh istochnikov energii i energosberegajushchikh tekhnologij™
/I Lex.uz. [Elektronyy resurs] URL: https://lex.uz/docs/6385716#6386420 (data obrashchenija:
20.12.2025).

128


https://lex.uz/ru/docs/6600404
https://www.eeseaec.org/energetika-evrazii/energeticeskij-profil-uzbekistana
https://www.eeseaec.org/energetika-evrazii/energeticeskij-profil-uzbekistana
https://stat.uz/ru/ofitsialnaya-statistika/natsionalnye-scheta
https://lex.uz/docs/6385716#6386420
https://lex.uz/ru/docs/6600404
https://lex.uz/ru/docs/6600404
https://www.eeseaec.org/energetika-evrazii/energeticeskij-profil-uzbekistana
https://www.eeseaec.org/energetika-evrazii/energeticeskij-profil-uzbekistana
https://www.eeseaec.org/energetika-evrazii/energeticeskij-profil-uzbekistana
https://stat.uz/en/official-statistics/national-accounts
https://stat.uz/en/official-statistics/national-accounts
https://stat.uz/en/official-statistics/national-accounts
https://lex.uz/docs/6385716#6386420
https://lex.uz/docs/6385716#6386420

TexHUKO-KOHOMUYECKOe 000CHOBaHUE CTPOUTEIIHCTBA MAIOTOHHAKHOTO 3aBO/Ia 110 IIPOU3BOJICTBY
CKIKEHHOTO MPHUPOITHOTO Ta3a JiyIsl SHEProCHAOKEHUS U30JUPOBAHHBIX 30H SIKyTHH
XKa660pos Capropbek Cobuposuu’, I'ycepa Onbra AnekcanapoBHa’

'Marwuctpant, *CTynenT
L2PT'Y nedru u raza (HUY) umenn U.M. I'yOkuna

AHHOTALUA

B te3uce npencraBieHo 000CHOBaHHE SKOHOMUYECKOH 11€71€C000pa3HOCTH U TEXHOIOTHUECKON
peanu3yeMOCTH NMPOEKTA IO CTPOUTEIBCTBY MAaJOTOHHAXKHOTO 3aBOJA IO TPOU3BOACTBY CXKMKEHHOTO
IPUPOIHOIO ras3a i 00ecleueHNs 3HeProHe3aBUCUMOCTH YAAJICHHBIX TeppuTopuil Skytuu. B padore
IIPOBEJICH AHAJIN3 POCCUMCKOIO M JIOKAJIILHOTO PBIHKOB CHKIKEHHOI'O IIPUPOJHOIO Ias3a, ONPEIEIICHbI
NOTCHIUAIbHBIE TOTPEOUTENN U KOHKYPEHThI. Pa3paboTaHa cxema JIOTUCTUKH, PACCUUTAHBl TEXHUKO-
TEXHOJIOTHYECKHUE MTapaMeTPhl 3aBOJA, BHIITOJIHEHA OLICHKA KAITUTAJIBHBIX U 3KCIUTyaTallHOHHBIX 3aTParT.
Ha ocHoBe ¢(uHaHCOBOrO MOIENHMpOBaHMs ONpelesieHbl KJIIOYEBBIE IMOKa3aTenu 3(PQeKTHBHOCTH
MIPOEKTa W OLEHEHBI PUCKU. Pe3ynbTaThl MOKa3bIBAIOT, YTO MPOEKT 00JIaaeT BHICOKUM MOTEHIHAIOM
JUIsl pealu3aly B YCIOBUAX PACTYIIErO CIpOca Ha CHKMKEHHBIN NMPUPONHBIN ra3 B H30JIMPOBAHHBIX
peruoHax Skyrumu.

KJIFOYEBBIE CJIOBA
CXMKeHHBIN MPUPOTHBINA Ta3, MATIOTOHHAKHBIH 3aBOJI, JHEPTOCHAOKEHHUE, PHIHOK CYKMYKEHHOTO
MIPUPOIHOTO raza.

Feasibility study for the construction of a small-scale liquefied natural gas plant to supply energy to
isolated areas of Yakutia
Jabborov Sadorbek Sobirovich!, Guseva Olga Alexandrovna’
"Master’s student, 2Student
L2ZRSU of oil and gas (NRU) named after .M. Gubkin in Tashkent

ABSTRACT

The thesis presents the justification for the economic feasibility and technological
implementability of a project for the construction of a small-scale liquefied natural gas production plant
to ensure energy independence for remote areas of Yakutia. The work includes an analysis of the Russian
and local liquefied natural markets, identifying potential consumers and competitors. A logistics scheme
has been developed, the technical and technological parameters of the plant have been calculated, and
an assessment of capital and operating costs has been performed. Based on financial modeling, key
project performance indicators have been determined and risks have been assessed. The results indicate
that the project has high potential for implementation given the growing demand for liquefied natural in
isolated regions of Yakutia.

KEYWORDS
Liquefied natural gas, small-scale plant, energy supply, liquefied natural gas market

HenonHas sHeprone3aBUCUMOCTH YNAJIEHHBIX HACEJICHHBIX MYHKTOB M MPOMBIIUICHHBIX 30H
SBJSIETCS.  aKTYaJbHOW TPOOJEMOM, XapakTepHOH sl ceBepo-BOocTOuHOW uacth Poccun. Tak,
pacniopsbkenrieMm [lpaButenbctBa PecyOnmmkn Caxa (SAxytust) Ne 1322 or 22.12.2021 roma «O6
YTBEP)KICHUU PErMOHAIBHOW MPOTrpaMMbl rasuuKaniyu HaceleHHbIX MyHKTOB PecmyOnukn Caxa
(Axytus) va 2021 — 2030 rogp» manupyercs razuduuuposats k 2030 rony 3 14 HaceneHHBIX TYHKTOB,
yT0 cocTtaBngeT 49,3% ot obmero KonTu4ecTBa HACEICHHBIX IMMyHKTOB 10 Tepputopun SkyTtnn [1]. Ha
01.12.2025 ron Bcero razuduurpoBanbl 105 HaceleHHBIX MYHKTOB, 4TO cocTaBuser 16,5%. s
JOCTWXKEHMs] JAHHOM LEeNH IUIAHUPYIOTCS MOCTPOMTH 89 KM BHYTPUIIOCENKOBBIX M 829 KM
MEXKTIOCEIKOBBIX Ta30TPOBOOB [2]. DKOHOMHYECKAs 1IEeJIeCO00Pa3HOCTh CTPOUTEIHCTBA Ta30ITPOBOIOB
OCHOBBIBAeTCS HA CTETIEHH YAAJIEHHOCTH HACEJIEHHBIX MMyHKTOB (He 6osiee 50 KM) 1 COOTBETCTBHSA THUIA
MECTHOCTH O/l MOHTa)KHBIE paOOTHI.

Pa3paboTka npoexra cTpOUTENbCTBA MaJOTOHHAXHOIO 3aBOJIa 110 IIPOU3BOACTBY CHKHUKEHHOIO
npupognoro raza (MTCIII') B kauecTBe 00bEKTa HCCIIEIOBAHNUS TSI YIaJICHHBIX PETHOHOB 00yCIIOBIEHA
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HEOOXOIMMOCTBIO 00€CIICUeHHs CKIKEHHBIM NPpUpoaHbIM ra3zoM (CIIIY), kak ansrepHATHBHBIM BUIOM
TOIUIMBA, W CHIDKCHMS 3aBUCHUMOCTH H30JIMPOBAaHHBIX TEPPUTOPUN SIKYTHM OT IOPOrOCTOALIEro
IIPHUBO3HOTO TOIUIKBA.

OCHOBHBIMH TOTPEOUTENSIMH B TPOCKTE SBJSIOTCA 7 HACEJICHHBIX MyHKTOB (XaHmpIra,
Jxebapukn-Xas, Caiinger, Hoserii, Kpecr-Xanpmkaii, Meruno-Annan, Keckun) Bocrounoil 30HBI
Slxytnu ¢ obmieit HacenenHocThio Ha 01.11.2025 B 10723 genoBek. CoracHO MPOBEACHHBIM pacyeTaM,
o0m1asi NOTpeOHOCTh B TEIUIOTE Uil 00eCTeUeHHUs IEHTPAIbHBIM OTOIUIEHHMEM M OBITOBBIX HYXK[ JJIS
JTAHHBIX HACEJIEHHBIX MyHKTOB cocTaBiseT 463617 I/ sHepruu, 4To SKBUBAJIEHTHO CXKUTaHuio 49,23
ThIcsTd TOHH yrist wiin 10,9 teicsta Tornn CIIT.

OntumansasiM TurioM MTCIIT sBsieTcss ycTaHOBKAa HA OCHOBE TEXHOJOTHH CXIKeHHsT SMR
«Cryo 1-5» ¢ nomunanbeHoM MoutHOCTBIO 750 KBT 1 nmpoussonutensHocTthio 12,4 Thicsu ToHH CIIT B
rox. IIponsBeneH pacueT KalUTaIbHBIX M 3KCIUIyaTallMOHHBIX 3aTpaT AJs MPOU3BOACTBA M MOCTABOK
CIII' B BEIOpaHHBIC HACEJICHHBIE IyHKTHI. Tak, MPOEKT OKYyMaeTcsl B TEUEHUH 2 JIET ¢ Havaja 3alycKa
3aBOJIa U K 5 ToAy Mpou3BoJACTBa npuHeceT 167,4 MiH pyOieil mpuObUIH.

PazpaboraHHbIi MJIaH JEMOHCTPHPYET BBICOKYIO SKOHOMHUYECKYIO d(GQPEKTHBHOCTD U
peammsyemocts npoekta MTCIIIT B Pecmybnmke Caxa. IIpoeKT COOTBETCTBYeT CTpaTeTHYECKUM
3ajja4aM pPa3BUTHSl DHEPIreTUKH PETHOHA M MOXKET OBITh MaclTa0MpOBaH Ha Jpyrue yaaJleHHEBIE
teppuropun Skytuun. IlepCrneKTHBHBIMU HANPABICHUSAMHU JAJIbHEHIIMX MCCIEAOBAHUN SBIISIFOTCS
yIIyOJeHHBI aHaJIW3 PHUCKOB, aJanTalus TEXHOJIOTHH K CYpOBBIM KIMMAaTHYECKHM YCIOBUSAM H
MHTErpalys IPOeKTa B IPOrpaMMbl FOCYIapCTBEHHO-4aCTHOTO MTApTHEPCTBA.
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AHHOTAIIUA

Lenpro rccnemoBanus ABIsieTCA aHAMN3 TpuMeneHust moxenn Smart Oilfield kak nHCTpyMeHTa
MOBBITIICHUS YPPEKTUBHOCTH TPyZa B He(PTEra30BbIX KOMIAHUIX M CHHKCHUS TPYITOEMKOCTH 3a CUET
BHEJIPCHUST UHTEIUICKTYalIbHBIX CHCTeM. [loydeHHbIe pe3yabTaThbl UMEIOT MPAKTHYECKYIO0 3HAUUMOCTh
M MOTYyT OBITh WCIONB30BaHBI IPH (POPMHUPOBAHWH cCTpaTeruii mH(pPoBOH TpaHChHOpMATUU
He(Tera3oBbIX KOMIIaHUM.
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Application of the Smart Oilfield concept as a tool for improving labor efficiency in oil and gas
companies
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ABSTRACT

The aim of this study is to analyze the application of the Smart Oilfield model as a tool for
improving labor efficiency in oil and gas companies and reducing labor intensity through the
implementation of intelligent systems. The results obtained are of practical significance and can be used
in developing digital transformation strategies for oil and gas companies.

KEYWORDS
Smart Oilfield, labor efficiency, oil and gas industry, digitalization, production processes,
personnel management, labor productivity.

PaszBute coBpeMeHHOW He(TEera3oBOil OTpaciii CONPOBOXKIAETCS YCIOKHEHHEM Te0JIOoro-
TEXHUYECKUX YCIOBUH JOOBIYM M TPeOOBaTENHLHOCTHI0 K A(P(PEKTUBHOCTH HCIOIH30BAHUS TPYIOBBIX
pecypcoB. B TakoM Temrie pa3BUTH TPaJWIMOHHBIE METOIBl OPTaHW3AlMU TPyNa W YIIPaBICHUS
MPOM3BOJICTBEHHBIMU TIPOIIECCAMHM BCE Yalle OKa3bIBAIOTCS HEAOCTATOYHO S(PQPEKTHBHBIMH. ITO
00yCIIOBIMBAET aKTYaJIbHOCTh BHEIpEeHWs NU(POBBIX KOHIENIWi, HalieleHHBIX Ha KOMIUIEKCHOE
00BbeTMHEHVE TEXHOJIOTUIECKIX, HH(DOPMAIMOHHBIX U YIIPABICHYECKUX TTOIXO/OB.

OnpHoit w3 Takux KoHueniui seiasgercs Smart Oilfield, onwuparomiascs wa IoT,
ABTOMATH3MPOBAHHBIN COOP JAHHBIX U AaHAJTUTUKY s 3D (EKTUBHOTO yrpapieHus no0brdeit. Cucrema
Smart Oilfield, wnmn "ymHOE MecTopokaeHHE", MpeACTaBIACT COOOH KOMIUIEKCHOE pEIIeHHE,
BKJIIOUarolee B ce0sl mepeaoBble MPOrpaMMHBIE M TeXHUUecKue pazpaboTku. Ee ocHoBHas 3amava —
00ecTeunTh HHTEIUIEKTYaIbHOE yIIpaBiieHHe He(TSHBIM TUIACTOM, YTO BEAET K 3HAYUTEIBHOMY POCTY
Jno0brYM yreBonopoaoB. SF ¢okycupyercs Ha Tpex OCHOBHBIX LEINSIX: pocTe J0ObIuM HedTH u rasa,
NPOUIEHUH NPOAYKTUBHOCTH IUIACTOB M MHHHMMH3AIMM NPOW3BOACTBEHHBIX pacxonoB. Kirouesbie
texnojorun Smart Oilfield Bxmmouaror UnTeprer Bemedd (IoT) u wHTENIEKTyanbHBIE JaTYAKU LIS
yAQJICHHOTO MOHHUTOpHHra o0OopyaoBaHus. OcHoHod mnpuHimn Smart Oilfield — aro GepexHoe
OTHOLICHUE K pecypcam, MO3BOJISIONIEe MPOMIUTH CPOK aKTHBHOW SKCILTyaTalldd MECTOPOXKACHUSI.
WHbIME ClTOBaMU, pedb UIET O Pa3yMHOM YBEIHUEHHUH JIOOBIYH, 2 HE 0 0€3[yMHOM UCTOIICHUH 3aIacoB.
Peaymzanus  nmanHOM wWaenm oOecreuyMBacT HEMPEPHIBHOE OTCICKWUBAHWE TEXHOJIOTHUSCKHUX
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XapakTePUCTUK M MO3BOJMSACT 3((PEKTHUBHO BBISBISATH OTKJIOHEHHs B paboTe 0OOpYIOBaHUU UTO
BBIPAXKACTCS B POCTE IMIPOU3BOAUTEILHOCTH TPY/IA, CHIDKCHUH TPYITOEMKOCTH OTIEPAIMii M ONTUMH3AIHN
3arpy3Ku IepcoHaa.

UcnonezoBanne Smart Oilfield okas3piBaeT cymiecTBeHHOE BIHMSHHUE Ha CTPYKTYPY TPYAOBOH
JeATeNTbHOCTH TepcoHaa. PoOoTH3ams pyTHHHBIX 3aaHUN M BHEPEHHE HHTEIUICKTYaIbHBIX CHCTEM
HOICPKKU NPUHATHS PEIICHNI CIIOCOOCTBYIOT IepepactpeaeIeHII0 BHUMAHUS B CTOPOHY aHAJIUTHKH
Y KOHTPOJISL. DTO MO3BOJISIET COKPATUTh BPEMEHHBIE MTOTEPH, CHU3UTD BIMSHHIE YEIOBEYECKOro (hakTopa
Y TIOBBICUTD OOIIYIO TPOU3BOAUTENLHOCTD TPY/A.

Brenpenne Smart Oilfield Tpanchopmupyer TpyaoByIO AESTEIHHOCTh, BBIXOAS 32 PaMKH
IPOCTOTO COKPAIIEHNUs PYyTHHHBIX OTEepaIiidi. ABTOMaTH3amys BEICBOOOXKIAET COTPYAHUKOB JUTS Ooree
MHTEJUICKTYalbHBIX 3a]a4: aHalu3a JaHHBIX, MOHUTOPHHIA MPOLECCOB M MPUHATHUS CTPaTErMYECKUX
pemreHuid. JTO MOBBIIIACT CIAKEHHOCTh M TOYHOCTh PAOOTHI, CHIKAET OMIMOKH U MIPOCTOH, YCKOPSET
IPON3BOACTBEHHBIE IPOLIECCH W (OpMHUpYeT Oosiee ANANTUBHYIO CTPYKTYpY, OOECIICUHBAIOIIYIO
YCTOWYHBEIA pOCT MPOU3BOAUTENbHOCTH. Takum oOpazom, konuenuus Smart Oilfield — 3To He ToMBKO
TEXHOJOTMYECKH TPOPBIB, HO W MOIIHBIH JpaiiBep opraHuzaMoHHOro pocta. OHO MO3BONAET
MTOBBICUTH MPOU3BOAUTEIHHOCT M 00ECTIEUNTh CTAOMIBHOCTH pa0OTHI HEPTETA30BBIX KOMIIAHH.
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AHHOTALIUA

[IpoBenéH >KOHOMUYECKHH aHATN3 JOCTIKECHHS IIETIEBON TOTN BO30OHOBIISIEMBIX UCTOYHHUKOB
sHepruu B dHeprodamance Y3oekuctana k 2030 romy. AHaIM3 OCHOBaH Ha 00OOIIEHUN CTaTUCTUYECKUX
JTAHHBIX, OQUITHATEHBIX MAaTEPUAIIOB U TTOKA3aTeICH MHBECTUIMOHHOW aKTHBHOCTH B YHEPTETHUSCKOM
CEeKTOpe. YCTAaHOBIICHO, YTO Pa3BUTHE COJHEYHOMW, BETPOBOM W THAPOIHEPTETHKUA 0OeCIIeUMBaET
CHIDKEHUE TIOTPEOICHIS TIPUPOTHOTO Ta3a U POCT SKOHOMHUIECKON AP (HEKTHBHOCTH SHEPTOCHAOKEHHS.
[TonydeHHble pe3yAbTaThl MOATBEPIKIAIOT 3KOHOMUYECKYIO HeNecO00pa3HOCTb PACIIUPEHUs JOIU
BO300HOBJISIEMBIX HMCTOYHHKOB SHEPTUM U BO3MOXKHOCTh HX MPAKTHUYECKOTO HMCIIOIB30BaHUS IMPH
(hopMUpPOBaHHUH JONTOCPOUHON SHEPTETHUECKON CTPATETHH.
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ABSTRACT

An economic analysis of achieving the target share of renewable energy sources in the energy
balance of Uzbekistan by 2030 has been conducted. The analysis is based on the generalization of
statistical data, official materials, and indicators of investment activity in the energy sector. It has been
established that the development of solar, wind, and hydropower ensures a reduction in natural gas
consumption and an increase in the economic efficiency of energy supply. The obtained results confirm
the economic feasibility of expanding the share of renewable energy sources and the possibility of their
practical application in the formation of the country’s long-term energy strategy.

KEYWORDS
Renewable energy sources, energy balance, investments, economic effect, energy strategy.

Poct morpebnenus anekrposnepruu B PecnyOnuke Y30eKUCTaH OOYCIIOBJICH YBEIMYCHHEM
YHCJICHHOCTH  HACEJICHHUs, Ppa3BUTHEM  MPOMBIIIICHHOCTH M PACIIUPEHHEM  TOPOICKOM
UHPPaCTPYKTYpbl. BBICOKas 3aBHCUMOCThH SHEPTETHYECKOTO CEKTOpPa OT MPUPOJHOTO ra3a YCUIMBAET
Harpy3Ky Ha pPecypcHyr0 0a3y W TMOBBIIIAET PUCKH DHEPTETHUECKOM O0e30MacHOCTH, 4YTO JIeiaeT
JuBepcH(pUKaIio SHeprodananca OJHON U3 MPUOPUTETHBIX 337a4 SKOHOMHUYECKOTO Pa3BUTHSL.

KintoueBslM — HampaBieHHEM  JTUBEPCH(PHKALUM  SBISETCS Pa3BUTHE BO30OHOBISIEMBIX
MCTOYHUKOB 3HEeprud (BUD), BKIIIOYArOMNX COTHEYHYIO, BETPOBYIO M THIIPOIHEPTETUKY. AKTYaIbHOCTD
JAHHOTO HAIpABJICHUs OIpPENEIseTCs TOCYIAapCTBEHHBIMU IMPOrpaMMaMH, OPUEHTHPOBAaHHBIMHU Ha
yBenuueHue gonu BUD B sneprodanance k 2030 roxy. [lo maHHBIM MpoGUIBHBIX UCTOYHUKOB, OIS
JNIEKTPOIHEPTHH, TPOW3BENEHHONH ¢ wucmoib3oBanreM BUD, mocturia 22-23 %. BBoag HOBBIX
MOIITHOCTEH 00eCIeuryT YKOHOMHIO TTPUPOITHOTO Ta3a B 00béMe Ooiee 2,4 MIIpa M>, 9TO TIOATBEPKIAET
HaJINYKE CYIIECTBEHHOIO 3KOHOMUYecKoro 3¢ ¢exra. [1]

OKOHOMUYECKHUH aHaj W3 BBINIOJHEH Ha OCHOBE OOOOLICHUS CTATUCTUYECKHUX JAHHBIX U
OQHIMAILHBIX MaTepHalioB O PAa3BUTUM JHEPreTHYECKOr0 CEKTOpa, a Takke HWHQOpMalHud O
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peanu3yeMbIX MHBECTHIIMOHHBIX MpoekTax B cpepe BUD. B mcciaemoBaHny MpUMEHSIINCH METOIBI
aHanmM3a JTUHAMHKH TTOKa3aresei, SJKOHOMUIECKOTO CPaBHEHHS M CHCTEMATH3allii JTAHHBIX O BBOJE
TEeHEPUPYIOMINX MOIIHOCTEH ¥ MHBECTHIINOHHON aKTHBHOCTH.

PesynbraTsl aHann3a NOKa3bIBalOT, yTo pa3Butue BUD conpoBokaaeTcs poCTOM HHBECTULIUN U
MOJepHU3anuel dHepreTndeckor uHGpacTpykTypel. COBOKymHBIII 00BEM HMHBECTHIMHA B
SHEepPreTUYecKuil cekTop npesbimaeT 35 mupa gomtapos CIHIA, mpu 3ToM 3HaYHTEIHHAS YaCTh CPEACTB
HaNpaBJISICTCS Ha CTPOUTENILCTBO 00bekToB BHD 00mIeli ycTaHOBICHHONW MOIIHOCTBIO OKOJIO S THIC.
MBT. DxoHOMUYECKUI IPPEKT BHIPAKACTCS B CHIKCHHH 3aBUCHUMOCTH OT YIJICBOIOPOIHOTO TOILTHUBA
Y TIOBBIIIIEHUH YCTOWYMBOCTH SHEPTOCHCTEMBI. [2,3]

[IpoBenéunpIil aHaMU3 MOATBEPIKIAET SKOHOMHUYECKYIO 11€71eCO00pa3HOCTh PaCIIMPEHHS JOIH
BU3 u nokassiBaeT, 4To JOCTIXKEHHE IIENIEBBIX MoKa3zaresneit k 2030 roay siBisieTcsl peaTuCTUUHBIM MPU
COXpaHEHUHM TOCYJAapCTBEHHOW MOAAEepKKHU. [lepCcrneKkTuBbl NalbHEHIINX HCCIEIOBAaHUN CBS3aHBI C
COTIOCTABJICHHEM HAIIMOHAIFHOTO OTBITAa C 3apYOEKHBIMU M OT€YECTBEHHBIMH aHAJIOTAMHM, a TaKKe C
OIICHKOU 3(P(hEeKTHUBHOCTH BHEAPEHUS CHCTEM HAKOILICHHS SHEPTUU U MOJICPHU3ALNU AJIEKTPOCETEBOM

UHPPACTPYKTYPBHI.
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Onenka 5KOHOMUYeCcKOH 3(PpHEKTUBHOCTH MHBECTUIHIA B 00yUeHHE U MOBHIILICHHE KBATH(UKAIINN
COTPYIHUKOB He(TETa30BBIX KOMITAHUN
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Ounuan PT'Y vedtn u raza (HUY) umenn .M. I'yOkunHa B ropone Tamkente

AHHOTAIIA

Lenpro mccnenoBaHus SIBISETCS OLIEHKA SKOHOMHMYECKOM 3(P(EeKTUBHOCTHM HHBECTULMHA B
oOyueHHMEe W TOBBIIICHHE KBaNU(HUKAUK TepcoHada He(Tera30BbIX KOMIAHMHA Ha OCHOBE
COIIOCTABJICHUS 3aTpaT M IONydaeMbIX pe3yabraroB. s 3Toro mpemiaraercs aHaJlIW3UpOBATh
IIPOM3BOACTBEHHBIE M (DMHAHCOBBIC ITOKA3aTENU IO U IMocie 00ydeHus ¢ ydyéTOM BPEMEHHOIO Jjara
a¢pdexTa, a MpH HANUYMK JAAHHBIX — MPUMEHATH KOHTPOJIBHBIE CPAaBHEHMS MOApA3IeIICHUH W
9KCTIEPTHBIC TNPOLENYpPHhl BBIACICHUS BIUSAHHUA OOydeHus. I[lokazaHo, 4TO pa3BUTHE MepcoHana
CHOCOOCTBYET POCTY HPOM3BOIUTEIHHOCTH M IMOBBILICHUIO MPOMBIIUICHHOH 0€30HacHOCTH, CHUKas
MPOCTOH, Ae(DEKThI, aBAPUHHOCTD U CBSI3aHHBIC U3ICPIKKH.
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ABSTRACT

The purpose of the study is to assess the economic efficiency of investments in training and
professional development of personnel in oil and gas companies by comparing costs with the results
achieved. To this end, it is proposed to analyze production and financial indicators before and after
training, taking into account the time lag of the effect. Where data are available, the use of control
comparisons between departments and expert procedures to isolate the impact of training is also
recommended. It is shown that personnel development contributes to higher productivity and improved
industrial safety by reducing downtime, defects, accidents, and the associated costs.

KEYWORDS
Oil and gas industry, personnel training, economic efficiency, labor productivity, industrial
safety, loss reduction.

Hedrerazosas orpacib OTHOCUTCS K 4HCIy HanboJiee TEXHOJOTHYECKH CIIOKHBIX U BBICOKO
PHUCKOBaHHBIX c(hep SKOHOMHKH, B KOTOPBIX YPOBEHb KBATH(UKAIIMY TIEpPCOHANIA HATIPSIMYFO BIUSIET Ha
MIPOM3BOICTBEHHBIC PE3YJIBTAThl U YPOBEHb IPOMBILUIEHHOH 0€301macHOCTH. B 3THX yCIoBUsIX pa3BUTHE
YeJI0BEUECKOr0 KaluTaja CleyeT pacCMaTpuBaTh HE TOJIBKO KaK JEMEHT KaJIpOBOW MOJUTHUKU, HO U
KaK DKOHOMHYECKH 3HaYUMBbIi (PaKTOp YCTOMYMBOCTH KOMITAHWH, 00ECTICYHBAIONINI CHU)KEHUE TIOTEPh
Y TOBBIIIeHUE 3P PEKTUBHOCTH IESTEIBHOCTH [3].

Lesnbto nccnenoBanus SBISETCS pa3padoTKa METOAUYECKOTO MOAX0/1a K OLIEHKE SKOHOMUYECKON
3¢ PEKTUBHOCTH MHBECTHUIIMN B OOydeHHE W MOBBIIIEHHE KBaTH(UKAIMK TIepCOHaNa HeTera3oBbIxX
komrannii. OOBEKTOM HCCIEOBAHUS SBISIOTCS WHBECTUIMH B Pa3BUTHE IEepPCOHANa HEPTEra3oBbIX
KOMIIaHUH, IPEAMETOM — METO/IBI U II0Ka3aTeNId OLEHKH SKOHOMHUECKUX 3PPEKTOB, HOPMHUPYEMBIX B
pe3ynbrare o0y4eHHs 1 I3MEHEHHsI TPOM3BOICTBEHHOTO TIOBEICHUSI PA0OTHHUKOB [2].
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MeTtoanuecKuii TOIX0/, OCHOBBIBACTCS HA JJOTMYECKOM LIETIOUKE «3aTpaThl Ha 00yueHne — pocT
KOMIIETEHIIMH 1 M3MEHEHUE MOBEACHUSI — NUHAMHUKa KIF0YEBBIX IPON3BOIACTBEHHBIX MOKa3aTened —
(mHAHCOBBIN pe3ynsraTy. [Ipu 3ToM yanThIBaeTCS OTIOKEHHBIN XapakTep 3¢ (eKkToB 00ydeHus, a TAaKKe
oTpacieBble OCOOCHHOCTHM He(TerazoBoil HeATETbHOCTH, CBS3aHHBIE C BBICOKMM YPOBHEM
TEXHOJIOTHIECKHUX M TIPON3BOICTBEHHBIX PHUCKOB [1].

PazpaboTanHblii METOAWMYECKWH TOAXOA K OIEHKE OSKOHOMHYECKOH 3hdekTuBHOCTH
WHBECTUIMH B 00yueHHE TIEPCOHAIA BKIIIOYAET CIEAYIOIINE OCHOBHBIE ATAITBI:

*  uIeHTU(UKAIMIO M KIacCU(UKALUIO 3aTpaT Ha OOy4eHHWE W TOBBILIICHUE KBaJTH(pHUKALIUH
nepconana (TpsMble ¥ KOCBEHHBIC 3aTPaThl);

* Ompe/eeHne CHCTEMBI MoKa3aTeel SKOHOMHYECKoro dddexra o0ydeHns, BKII0Yast pOCT
MPOU3BOAUTENBLHOCTH TPY/Aa, CHU)KEHHE aBApUIMHOCTU M TPaBMaTH3Ma, COKpalleHHe MpOoCToeB U Opaka,
a TaKKe YMEHbBIIEHHE TeKy4eCTH II€PCOHANA;

*  m30IAIUI0 AP QeKTa 0OydIeHus OT BIUIHUS BHEITHUX (PAKTOPOB HA OCHOBE CPABHUTEIHHOTO
aHanmu3a TOKa3aTeslell «I0» M «mocie» OOydeHUs, KOHTPOJBHOrO CpaBHEHHs MOApa3leNCHUN
9KCTIEPTHBIX OIICHOK;

* pacu€T MHTErpajbHBIX IOKa3aTejleld HKOHOMHYECKOH 3S(PQPEKTHBHOCTH, B TOM YHCIE
nokazatenst ROL, a muist mporpaMm ¢ JoirocpodHbIM 3 (HeKkToM — TNoka3aTeneld YuCcTol NpuBenEHHON
CTOMMOCTH U CPOKa OKYTaeMOCTH WHBECTUIIHH.

B cocraB nHBecTHIMI B pa3BUTHE NEPCOHAIA BKIKOYAIOTCS 3aTpaThl HA NpoQecCHOHaNIbHBIC
Kypchl u ceptudukanmto, oOydeHne paboTe ¢ COBpeMeHHBIM O0OpylTOBaHHUEM H UHU(POBBEIMHU
pELICHUsAMH, TPEHUHTH IO OXpaHe TPyAa W NPOMBIINIICHHOW OE30MacHOCTH, a TaKKe KOCBEHHBIC
3aTparhbl, CBSI3aHHBIE C UCTIOIH30BaHNEM paboUuero BpeMeH! 00yJIaroIInXCs U BHYTPEHHUX TpeHepoB [1].

OxoHomuueckuii 3pdexT oOydeHnss B He(TEra30BbIX KOMITAHUSAX MPOSBISIETCS Yepe3 pOCT
IMPOU3BOAUTECIBHOCTH Tpydad, CHUKCHUC KOJIMYCCTBA OHII/I6OK u ﬂe(i)eKTOB, COKpallCHNE BHCIIAHOBBIX
PEMOHTOB U mpocToeB obopynoBanus [2]. Ocoboe 3HaueHue uMeeT IPPEKT B chepe MPOMBIIIICHHON
0e301acHOCTH, BEIPa)KAIOIIUIICS B CHIPKEHUN aBApUHHOCTH M TPAaBMaTH3Ma, YTO IO3BOJISIET YMEHBLINTh
MpsIMbIE ¥ KOCBEHHBIE IIPOU3BO/ICTBEHHBIE U3AEPIKKH [3].

PaspaboTaHHbIli METOAMYECKUN MOIXOJ] MO3BOJSET KOMIUIEKCHO OIICHWBATh YKOHOMHUYECKYIO
3P PEKTUBHOCTh HHBECTULIMH B 00ydeHHE MepcoHana He(pTera3oBbIX KOMIAHUNA ¢ YIETOM OTpacieBOM
cneun(UKd W OTIOKEHHOro Xapakrepa 3(QekroB, a Takke MOXET OBITh HCIIOJIb30BAaH NPHU
000CHOBAaHWH YIPaBICHUYECKUX PEUICHUI B 00JIACTH Pa3BUTHS YEJIOBEUECKOTO KamuTaa.
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AHHOTAIIUA

[oBrimenne 3¢ dexruBHOCTH AestensHOCTH AO «Y30ekHedTeras» B HBIHEIIHUX YCIIOBHUSIX
peanu3yercs 3a CueT TEXHOJOTHYCCKHUX WHBECTHUIIMH, HANPABICHHBIX Ha MUGPOBU3AIUIO JOOBIYH U
ynpaBneHus. B paboTe mMmoka3aHo, 4TO BHEApPeHHWE IH(POBBIX MECTOPOXKJICHWH, aBTOMAaTH3aluu
OypeHHs M KOPIIOPATUBHBIX MH()OPMAIMOHHBIX CHCTEM CIIOCOOCTBYET CHIDKCHHUIO YACIBHBIX 3aTpaT,
YCKOPEHHUIO BBOJIa CKBAXXHH U POCTY 3KOHOMHUYECKOH OT/auu akTHBOB. ONpeecHbl MePCICKTHBHBIC
HaNpPaBJICHHUS TEXHOJOTUYECKOTO Pa3BUTHSI KOMITAHUH C YIETOM UX KOJIMYECTBEHHOTO 3dekTa.
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development perspectives
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ABSTRACT

Improving the efficiency of the activities of JSC “Uzbekneftegaz” under current conditions is
achieved through technological investments aimed at the digitalization of production and management
processes. The paper demonstrates that the implementation of digital oil fields, drilling automation, and
corporate information systems contributes to a reduction in unit operating costs, acceleration of well
commissioning, and an increase in the economic return on assets. Promising directions of the company’s
technological development are identified, taking into account their quantitative economic effects.

KEYWORDS
JSC “Uzbekneftegaz”, technological investments, digitalization, geological conditions, online
monitoring, remote engineering.

B ycnoBHsIX yCIIOKHEHHUS TEOJIOTHUECKUX YCIOBUH pocT d(PEKTHBHOCTHU 3a CUET YBEIUICHUS
00beMOB  OypeHHsI CTAHOBHUTCS OSKOHOMHYECKH OTrPaHHMYCHHBIM, 4YTO CIOCOOCTBYET pOCTY
ce0ecTOMMOCTH JOOBIYH Ha 3PEIIbIX MECTOPOXKICHUAX. B CBSI3U ¢ 3TUM TEXHOJIOTMYECKUE NHBECTULIUH
paccMaTpuBalOTCd KaK HHCTPYMEHT MHHHMH3ALMK 3aTpaT Ha enuHUIy mnpoxykuuu. OmHuM U3
Haubosee pe3yabTaTUBHBIX HANPABICHWA TEXHOJOTHMYECKHX HWHBECTHUIMH SABIsSETCS HHU(poBH3aIus
nporneccoB OypeHus, peanusyemas depe3 BHenpenue Llentpor ynpasnenust Oypenuem (L[VB).[5]
[Ipaktuka HedrerazoBeix komnanuii ctpad CHI' 1 bimknaero Boctoka nmoka3eiBaet, 4To NprUMEHEHHE
OHJIATH-MOHHUTOPWHTA TapamMeTpoB OypeHUs, MEHTPAIM30BAaHHONW AHAIWTUKA W JUCTAHIIMOHHOTO
WH)XMHHAPHHTA TIO3BOJISIET COKPATUTh MPOJODKUTENBHOCTh CTPOUTEIBCTBA CKBAXKUH B cpeAHEeM Ha 20—
35% 3a c4€T OoNTUMM3ALMH PEKUMOB OypeHHs, COKpalleHHs1 HenpousBoauTeiabHoro Bpemenu (NPT) u
OTIEPAaTUBHOTO TPHHATHS TeXHUYeckux pemeHnidi. B AO «Y30eknedreras» Llentp ymnpasneHus
OypeHueM B TECTOBOM PEKHME COMPOBOXKIAET OypeHue CKBaXIH Ha MECTOpOKIeHHsIX SIaru Terupmen,
Iypran u Kyin lapknii bepnax.[5] JucCTaHIIMOHHBINA OHJIAH-MOHUTOPUHT MO3BOJISIET ONEPATHBHO
MPEIOTBpAIIaTh TEXHOJIOTHYECKHUE OCIOKHEHHS, a TI0 OIIEHKaM OTPAaCIEeBBIX NCTOYHHKOB BHEIPEHUE
IIYD Ha nuaoTHBIX 00BEKTaX 00ECIIeYNBAET COKPAIICHUE CPOKOB CTPOUTEILCTBA CKBAXKHH O0Jiee YeM
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Ha 30%, 4TO CrOCOOCTBYET CHIKCHHUIO KalMTAIBHBIX 3aTpar Ha OAHY CKBAXUHY.[6] DKOHOMUYECKU
3 eKT OT TOTOOHBIX TEXHOIOTHIECKIX WHBECTHIIMIA MOXKET OBITh OIIEHEH CIIEAYIONINM 00pa3oM: MpH
CpemHel UIMTETbHOCTH cTponuTenbeTBa cKkBaXHHBI 90100 cyTok cokparienne cpokoB Ha 25-30 cyTok
MIO3BOJISIET CHHU3HTH IpsIMbIE 3aTpaThl Ha apeHIy OypOBBIX yCTAaHOBOK, CEPBHCHOE OOCITYy)KUBAHUE U
sHepropecypchl B cpenHeM Ha 10—15% Ha omHy cKkBaxHHY.[S]

Brenpenne kopnoparnBHbix ERP-cricTeM oka3pIBaeT m3MepruMoe BIMSHUE Ha YIIPABICHYECKYTO
3¢ pexTuBHOCTE HedTerazoBblX KommaHuid. [lo maHHBIM OTpacieBOd NpPaKTHKH, aBTOMATH3alUs
(bMHAHCOBO-MHBECTUIIHOHHBIX MPOIIECCOB MO3BOJISIET COKPATUTH CPOKH 3aKPBITHS OTYETHOCTHU C 15-25
0 5—7 pabounx JAHEH W CHU3UTH MEPepacxoy KamuTaIbHBIX BIOKEHHU B cpemHeM Ha 5—10% 3a cuér
MOBBITIICHHUS MTPO3PAYHOCTH M ONIEPATUBHOTO KOHTPOJIS 3aTparT.

B COBOKYMHOCTH TEXHOJIOTHYECKHE MHBECTHINH, BKIOUas HU(PPOBU3ALNUIO MECTOPOXKICHH,
aBToMarm3anuio OypeHus n BHeaperme ERP-cumcteMm, oOecredmBarOT CHIDKEHHE YHETBHBIX 3aTpar,
COKpAIeHHe CPOKOB CTPOUTENHCTBA CKBAKWH W TMOBBIIICHHE A(PQPEKTUBHOCTH YIPaBICHUSI. IJTO
TIOBBIIIAET OTAAa4y aKTUBOB 0€3 yBeTHUEHHS JOOBIYH U 00ECTIeUNBACT YCTOMYMBOE Pa3BUTHE B YCIIOBHAX
YCIIOKHEHUSI TE0JIOTHUECKUX M SKOHOMHUYECKUX (PaKTOPOB.
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AHHOTALUA

Lenpro viccieoBaHUs SBISIETCS aHAIN3 BIFSIHAS PA3IMIHBIX THIIOB KOPIIOPATUBHOM KYJIBTYPHI
Ha TPYOOBYI0O MOTHBAIMIO W TPOAYKTUBHOCTH COTPYIZHHKOB HedTerazoBoil otpaciu. OObeKToM
WCCIIEZIOBAaHUSI BBICTYTIAE€T KOPIIOpPATHUBHAS KYNbTypa He(Tera3zoBbIX KOMIIAHUH, MpeaMeToM — eé
BIMSIHE HAa MOTHBAIMIO M TMPOW3BOIWTENEHOCTh TpyAa MepcoHana. MeTOIOIOTHYECKYI0 OCHOBY
WCCIIEIOBaHUSI COCTABISIIOT METONBI aHAJIW3a M CHHTE3a HaydHBIX myOnukanuii (B Tom uucie [4]),
CPaBHUTEJbHBIN MOAXOM, a Takke 0000IIeHNE MPAKTHK YMpaBlICHHS EPCOHAIIOM, MPUMEHIEMBIX B
He(Tera3oBbIX KOMIAHHIX.
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ABSTRACT

The aim of the study is to analyze the impact of various types of corporate culture on labor
motivation and productivity of employees in the oil and gas industry. The object of the study is the
corporate culture of oil and gas companies, while the subject is its influence on employee motivation
and labor productivity. The methodological basis of the research includes methods of analysis and
synthesis of scientific publications (including [4]), a comparative approach, as well as the generalization
of human resource management practices applied in oil and gas companies.
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KoprioparuBras kyipTypa B He()TEra3oBOil OTpPACIId BBICTYIIAET CTPATETHUYECKHM PECYpPCOM,
00eCreunBaloNIMM yCTOWYUBOCTh KOMITAHHMH, CHIDKCHHE OIEPAallMOHHBIX PHUCKOB W COONIOCHHE
TpeOOBaHMI MPOMBIIIIEHHON 0€30IacCHOCTH. B yCIIOBUSIX MOBBIMIEHHOW TEXHOJIOTMYECKOH OMaCHOCTH
OHa MpHOOpeTaeT cHCTeMOOOpasylollee 3HAUCHHE, HANpsAMYI0 BIMAS HA TPYAOBYIO OUCLHUILIMHY,
OTBETCTBEHHOCTh NIEPCOHAJIA U YPOBEHb MOTHBALIUN COTPYAHHUKOB [3].

OtpacieBas crneuuduka HedTerasoBoro KomIiuiekca O0OyCJIOBIMBAeT MpeoOdiiagaHue
MEPapXUUYECKOTO THUIIAa KOPTIOPATUBHON KYJIBTYPBI, OCHOBAHHOTO Ha BEPTHKAIEHOM NMPUHITHN PEIICHUH,
pemIaMeHTallM MPOLECCOB M YETKOM paclpeieieHH OTBETCTBEHHOCTH. J[aHHBIM THUI KyJIBTYpBI
croco0cTByeT (HOPMHUPOBAHHUIO YCTOHYMBBIX MOJIENel IOBEJCHUS, TOBBIIICHUIO JTUCIUIUIMHBI U
CHIDKEHHUIO PUCKOB HapYIIIEHUH CTaHAApTOB O6e30macHoCcTH. OJHOBPEMEHHO B IEATEIHHOCTH KOMITAHUI
MIPOSIBIISIIOTCSL DJIEMEHTBl PBHIHOYHOM KYIBTYphl, OPUEHTHUPOBAHHBIE HA JOCTHXKEHHUE H3MEPUMBIX
pesynbraroB uepe3 cuctemy KPI (Key Performance Indicators), uto ycuimuBaer pe3ynbTaTHBHOCTH
TpyAa W DJKOHOMHYEcKyl 3(dekTuBHOCTh. Pesynbrarel aHamm3a IMOKa3bIBAIOT, YTO BHEAPEHHE
JNIEMEHTOB KJIAHOBOW KYJIBTYpPBl - pa3BUTHE KOMAaHJHOTO B3aMMOJCHCTBHA, MONJEPKKU U
BOBJICYEHHOCTH - MOJIOKHUTEIBHO BIMSIET HA MOTHBALMIO NEPCOHANA M CHMXKAET TEKY4YeCThb KaJpOB,
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0CO0EHHO cpenn KBIM(UIMPOBaHHbIX crienuanuctos [1]. KopnopaTtneBHas KynbTypa BO3ICHCTBYET Ha
TPYAOBYIO MOTHMBAaIMIO 4depe3 Takue HR-MHCTpyMEHTHI, Kak I'peiIuHI, KapbepHOE IUIAHUPOBAHUE U
CHCTEMBbI MAaTepHAIBLHOTO CTUMYJIMPOBaHNUs, 00eciednBas OanaHc MEKIY CTaHIapTH3anKell OBEACHUS
1 po(hecCHOHAFHBIM Pa3BUTHEM COTPYIHHUKOB [2].

[lomy4eHHble pe3ynbTaTel NOATBEPXKAAIOT 3((GEKTUBHOCTh KOMOWHMPOBAHHON —MOZIENN
KOPIIOPAaTUBHOM KyJBTYPbI, HHTETPUPYIOILEH HepapXudecKue, PhIHOYHbIE M KJIAHOBBIE HJIEMEHTHI C
yu€TOM OTpacieBbIX PHUCKOB W TpeOOBaHMI HOPMATMBHOTO pErylupoBaHusi. Hayunas HOBU3Ha
WCCIIeTOBAHUS 3aKITI0UaeTCsi B 000CHOBAHMH B3aUMOCBS3H MEKAY TUIIAMU KOPIIOPATUBHOM KYIBTYPhI U
KJIIOUEBBIMH IOKA3aTeSIMA TPYAOBOH MOTHBALMM M HMPOLYKTUBHOCTH IEPCOHAJIA MPUMEHUTEIBHO K
HedTera3oBoi orpacnu. [IpakTudeckas 3HaYUMOCTh PabOTHI COCTOUT B BO3MOXKHOCTH HCIIONIB30BAHUS
BbIBOZIOB HR-cy)xbamm u crenuanuctaMu Mo KopropaTUBHOMY oOydeHuto mpu paszpabotke HR-
CTpaTeruil, MOTUBALMOHHBIX MPOTPAMM, & TAKXKE KOPIOPATHBHBIX CTaHAAPTOB U CHUCTEM Pa3BUTHS
IepCOHaNa B OpraHu3alusiX HepTerazoBoro ceKTopa.
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AHHOTALUA

Lenpro nccnenoBaHus SBISETCS aHAIN3 UHTETPAlMi UCKYCCTBEHHOI'O MHTEIJIEKTA B CUCTEME
yIpaBieHUS YeJOBEUECKUMH pecypcaMH He(Tera3zoBblx mpeanpusiTuid. OObEKTOM HCCIIeIOBaHUS
BBICTYIIA€T CUCTEMA YIIPABIICHUS IIEPCOHATIOM He(TETa30BBIX KOMITAHWH, MPEIMETOM — HHCTPYMEHTHI
WCIIOJIb30BAaHMsI MCKYCCTBEHHOro mHTeiiekta B HR-nponeccax. YcranoBneHo, uro BHeapenue NU-
TEXHOJIOTWH MOBBIIIAET 0O00CHOBAaHHOCTH KaJIpOBBIX perieHui u 3¢dexruBHocTs HR-ponieccos, npu
3TOM  CONPOBOXAAETCS OPraHU3alMOHHBIMH, OSTHYECKMMM U IPAaBOBBIMH OTPAHUYEHMSIMHU.
MeTomoIornYecKoit OCHOBOM HCCIIEOBaHUS MOCTYKAIN aHAIN3 HAyYHBIX HCTOYHUKOB U 0000IIeHNe
MEXIYHAPOIHOM U OTPACIEBOM NPAKTHUKHU.
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ABSTRACT

The purpose of this study is to analyze the integration of artificial intelligence into human
resource management systems of oil and gas enterprises. The object of the research is the human
resource management system of oil and gas companies, while the subject comprises the tools for
applying artificial intelligence in HR processes. The study finds that the implementation of Al
technologies enhances the validity of personnel-related decision-making and the efficiency of HR
processes, while being accompanied by organizational, ethical, and legal constraints. The
methodological framework of the research is based on the analysis of academic literature and the
synthesis of international and industry-specific practices.

KEYWORDS
Artificial intelligence (Al), human resource management, oil and gas industry, digital
transformation, HR processes.

B YCIIOBUSAX IlI/I(i)pOBI/ISaHI/II/I SKOHOMHUKH M TEXHOJIOTHYECKON CIOXKHOCTHU IIPOU3BOACTBCHHBIX
NPOLIECCOB BO3pAcTaeT 3HAYMMOCTh TEXHOJOTUH MCKYCCTBEHHOTO WHTEIUIEKTa B YIIPaBICHUU
YeNoBEUECKUMHU pecypcamu Hedrera3zoBbix mnpeanpuaruil [3]. Crnenuduka oTrpacnu oOycioBieHa
MOBBIICHHBIMA ~ TPEOOBaHUSIMA K YPOBHIO KBAJIM(HUKAIMK IEPCOHANA, COOJIOACHUIO HOPM
MPOMBIIUIEHHON 0€30MaCHOCTH M YCTOMYMBOCTH KaApoBoro cocrasa. IIpu stom tpamunuonusie HR-
NPOLIECChl, OCHOBAaHHbIE Ha MPEUMYIIECTBEHHO PY4HOH 00paboTke MHGOPMALMU U IKCHEPTHBIX
OIIEHKaX, XapaKTepPH3YIOTCS OTPaHUYEHHON CIIOCOOHOCTBIO K aHAJIM3y OOJNBIINX MAacCHBOB JaHHBIX U
IIPOTrHO3UPOBAHUIO KaIPOBBIX PHUCKOB.

Hcnonb3oBanne TEXHONOTUI MCKycCTBEHHOTro mHTeiekTa B HR-mpoueccax nampasieHo Ha
MOBBIIIICHNE aHATUTHYECKOW OOOCHOBAaHHOCTH YIPABIECHUYECKUX pPEHICHUH. AJTOPUTMBI MAITUHHOTO
00y4eHMs PUMEHSIOTCSI Ui 00pabOTKHU JaHHBIX O MPO(ECCHOHAIBLHBIX KOMIIETEHIUSIX COTPY/IHUKOB,
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pe3ynbTatax uX JAEATEIbHOCTH W AMHAMHUKE KaJAPOBBIX MOKa3aTele. DTO MO3BOJSIET OCYIIECCTBIATH
MIPOTHO3WPOBAaHUE TEKYIECTH IIepCoHamna, ((OpMUPOBATh KaAPOBBIN pe3epB U IIAHUPOBATH MPOTPAMMBI
0o0y4eHHs C y4YeTOM BEISBICHHBIX 3aKOHOMEPHOCTEW, a TaKKe CHIKATh BIUSHHE CYOBEKTHBHBIX
(axKTOpOB MpH OLIEHKE MEPCOHANA.

AHanu3 MeXTyHapOTHOW MPAKTUKW TOKA3bIBAeT, 9TO B He(TErazoBoil OTpaciy TEXHOIOTHH
MCKyCCTBEHHOTO MHTEJIEKTa MPENMYIIeCTBeHHO puMeHstoTcss B HR-mponeccax moxbopa, oneHkn u
o0OydyeHHs MEepCcoHaNa, a TaKKe B 3ajadaxX MPOTHO3UPOBAHUS KaJAPOBBIX PUCKOB [1]. Bmecte ¢ Tem
YPOBEHb 3pPEIIOCTH TAKUX PEIICHUH CYIICCTBCHHO BAPBUPYETCS B 3aBUCUMOCTH OT ITU(POBOI CTpaTeruu
KOMITAaHUH, COLMAThHO-SKOHOMIYECKHX YCIIOBHH W KadecTBa KaJpOBBIX HAaHHBIX. B HedTerasosoii
oTpacii Y30eKHCTaHa JaHHBIE IPOIECCH B IEIOM COOTBETCTBYIOT OOIIEMHPOBBIM TEHICHIIHSIM:
otnenbHbie mpeanpusatus, Briarouas AQO «Uzbekneftegaz», peanusyloT NpPOCKTHI, CBsI3aHHBIE C
paszBuTHeM [U(POBBHIX M AHATUTUYECKUX DEUICHWH B YIPaBICHHH NEPCOHAIOM M 00OecredeHuHn
MIPOU3BOIACTBEHHON Oe3omacHoCTH. [2]. OmHaKo, Kak U B psi/ie pa3BUBAIOIINXCS SYKOHOMHK, BHEIPECHUE
NN B chepe ynpaBneHusl MEPCOHATIOM HAXOAWTCS HA CTAIUM MWIOTHBIX MPOSKTOB W YaCTHYHOM
WHTETPAIMU, YTO OTPAHMYUBACT BO3MOXKHOCTH OILEHKU MX JOITOCPOYHOH 3D (HEKTUBHOCTH.

PesynbraThl NpoBEeIEHHOIO aHAIN3a CBUIIETENBCTBYIOT O TOM, UTO BHeApeHue M -Texnonoruit
B HR-nporeccrl HeTerazoBbIX NPeANPUATHIA MOTEHIMAIEHO CIIOCOOCTBYET COKPAIICHUIO BPEMEHHBIX
3aTpaT Ha MOAOOp TepcoHaa, MOBBIMICHUIO KauyecTBa OOYyUeHHS W ONTHMHU3AIMH PaCIpe/eIeHUs
KaJpoBBIX pecypcoB [1]. Bmecte ¢ TeM BBISBIEHBI CYIIECTBEHHBIE OTPAHHYCHHS, CBSI3aHHBIC C
Ka4eCTBOM M JJOCTOBEPHOCTHIO MICXOMHBIX JaHHBIX, YPOBHEM ITU(POBOI KOMIETEHTHOCTH COTPYAHHUKOB,
a TaKXe TMPaBOBBIMU acClEKTaMHU WCIOJb30BaHUA AJITOPUTMUYECKUX peueHud. [lanpHeimne
WCCIIEZIOBAaHUS IIEJIECOO0Pa3HO HANpaBUTh Ha pa3pabOTKy METOAMYECKHX TIOAXONOB K OIICHKE
3pPEKTUBHOCTH ¥ PHUCKOB HWHTETPAlMH HCKYCCTBEHHOTO WHTEIUIEKTa B CHUCTEMY VIIPABICHHS
YEJIOBCUSCKUMH pecypcaMu He(pTera3oBbIX MPENPUITHH.
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AHHOTALIUA

Lenp mccrmemoBaHms 3aKIIOYAETCsl B aHAIN3€ MUKPOIKOHOMHYECKHX TMOCIEACTBUHN Iepexona
Y30ekncTaHa K albTepPHATHBHOMN dHEpreTHKe. B paboTe NCTIONb3yI0TCS METOIBI MUKPOIKOHOMUYIECKOTO
Y MHBECTUIIMOHHOTO aHAllM3a, BKIIOYAsl OLEHKY MUCKOHTUPOBAHHBIX JNEHEKHBIX MOTOKOB. Ilokazano
BJIMSTHAE BO30OHOBIIIEMBIX WCTOYHHWKOB DHEPIUW HAa TOBEICHHE OMOXO3SHCTB, MAJOro OW3HECa H
JIOKANTbHBIX PBIHKOB. YCTAHOBIIEHO, YTO ajbTEpPHATHBHAS HSHEPreTHKa CHOCOOCTBYET CHIDKEHHIO
U3JICPKEK, (POPMHPOBAHUIO  JIOTOJIHUTEILHBIX JIOXOAOB U  IOBBIIICHUIO HMHBECTUIMOHHOM
MPHUBJIEKATCILHOCTH.
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ABSTRACT

The aim of the study is to analyze the microeconomic effects of Uzbekistan’s transition to
alternative energy. The paper applies microeconomic and investment analysis methods, including
discounted cash flow evaluation. The impact of renewable energy on households, small businesses and
local markets is examined. The results show cost reduction, additional income generation and positive
investment attractiveness.

KEYWORDS
Alternative energy, microeconomics, households, small business, investments, discounting.

[epexon Pecrry6Onuku Y30eKucTaH K anbTepHATUBHON YHEPTETHKE SBISIETCS BAXKHBIM (DaKTOPOM
M3MEHEHUS] TOBEACHUSI MUKPO3KOHOMUYECKHX areHToB. JloMoxo03siicTBa, Maiiblii Ou3Hec u hepMepckre
XO035ICTBa MPUHUMAIOT PELICHUs] 00 UCIIOIB30BaHUN BO30OHOBISIEMBIX UCTOYHUKOB HEPTUH, UCXOIS
W3 TPUHLMIOB MHHHMHU3ALWK U3AEPKEK, MAKCUMH3AIMM TIOJIE3HOCTH M HMHBECTUIIMOHHOM
3¢ (HEeKTUBHOCTH.

C 2023 roma B VY30ekuwcraHe JEHCTBYeT MeEXaHU3M TOCYAAPCTBEHHON IONACPKKHU
JIOMOXO3SMCTB, TIPEAyCMAaTPUBAIOIINN CYOCHIMPOBaHHME YCTAaHOBKM COJHEYHBIX TMaHENed |
(UKCHPOBAaHHOE BO3HATPAKICHHUE 32 AIIEKTPOIHEPTHIO, NIEPEAaHHYI0 B 001Iyto ceTh. B 20242025 rr.
Oonee 35 ThIC. TOMOXO3SIMCTB YCTaHOBMJIM COJIHEUHBIE MAHETH CyMMAapHOH MOLIHOCTBIO okojio 100
MBT. 3a xaxzasiii 1 kBTu npogaHHo# 3nekTposHeprur BoimtaduBaeTcst 1000 cyMoB, 4TO MO3BOJSET
aKTUBHBIM TOMOXO3SHCTBAM MOIy4aTh A0 1—1,5 MIITH CyMOB JIOTIOTHUTEIHHOTO €KEMECSIHOTO JIOXO/IA.
Cpok OKynaemMOCTH JOMAIIHMX COJHEYHBIX YCTaHOBOK COCTaBISIET B CPENHEM S5—7 JIET NpPHU CPOKe
skcmryaranuu Oosnee 20 net. [laxke ¢ y4eToM JUCKOHTHPOBaHUS OyIyIIMX AEHEKHBIX MOTOKOB YHCTast
MIPUBEICHHAS CTOUMOCTEH HHBECTHUITUH OCTACTCS TOJIOKUTEIHHOMN. [3]

C mo3unmu Teopuu (PpUPMBI albTepHATHBHASA YHEPTETHKA ITO3BOJIIET MAJIbIM IMPEINPHUATHIM
MUHUMU3UPOBATh CPEAHHUE U MPEeNbHbIE U3AepKKU. CoKpallleHHe pacXo0B Ha JIEKTPOIHEPTUIO Ha
30-50% cHiKkaeT ceOECTOMMOCTh MPOAYKIIMH W TIOBBIMIACT KOHKYPEHTOCIIOCOOHOCTh. B cenbckom
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XO3AHCTBE WCIOJIb30BaHUE OMOTa30BBIX YCTAHOBOK OOECIICUMBACT CHMKCHHE DHEPIETUYCCKUX 3aTpaT
Ha 20-25% u permaet mpobieMy yTHIN3aluN OTXOIOB. [4]

Pa3BuTHe anpTepHATHBHONW OJHEPTETHKH B Y30CKHCTaHE SBISCTCS MHKPOIKOHOMHUYECKH
3((EeKTUBHBIM ITPOIIECCOM, OCHOBAHHBIM Ha PAIIMOHAILHOM MOBEJCHUH ar¢HTOB, CHIDKEHUH H3JICPIKEK
U TOJOXUTEIHHON JUCKOHTUPOBAHHOM CTOMMOCTH HWHBECTHULUM. IlepcrieKTUBBI NallbHEHIINX
WCCIIENOBAaHNN CBSI3aHBI C OIICHKOW JOITOCPOYHBIX A(P(HEKTOB M COIMOCTABICHHEM OTCUECTBEHHOTO
OTIBITA C 3apYOCIKHBIMU TPAKTUKAMHU.
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AHHOTALUA

PaccmarpuBatoTcss MOTHBaIUS U yIep:KaHHUE MOJIOBIX CIISITUANCTOB B HEPTETa30BOM OTpaciIH
V30ekuctana B ychoBusix TpaHcopmanuu. Ha ocHoBe ananmsza HR-crpareruwit xommanuii u
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ABSTRACT

The paper examines the motivation and retention of young specialists in Uzbekistan’s oil and
gas industry amid ongoing transformation. Based on an analysis of company HR strategies and corporate
reports for 2020-2023, key non-material and institutional factors of professional sustainability are
identified. It is shown that financial incentives alone do not ensure long-term retention, requiring a shift
toward people-centered, project-oriented HR management models.

KEYWORDS
Young specialists, oil and gas industry, personnel motivation, staff retention, HR strategy,
human capital, Uzbekistan.

B ycrnoBusx CTPYKTypHOW ¥ TEXHOJOTHUYECKOW TpaHchopManuu HedTerazoBoid OTpaciu
PecniyOnnku Y30eKucTaH BOIPOCHI MOTHBALIMK U YIEP)KaHUS MOJIOMABIX CIECIHATUCTOB PUOOPETAIOT
CTpaTernyeckoe 3HaueHue. MoJepHu3alus MPOU3BOJICTBCHHBIX MOIIHOCTEH, BHEAPEHUE HU(POBBIX
pelIeHni 1 HeoOXOAUMOCTh 00eCTIeYeHNS KaAPOBOH IPEEMCTBEHHOCTH B CHCTEME TOCYNapCTBEHHBIX U
KBa3UTOCYJAPCTBEHHBIX KOMIIAHUH YCHUJIMBAIOT 3aBUCHUMOCTH YCTOWYMBOTO DAa3BUTHS OTPACIH OT
KadeCcTBa YEJIOBEYECKOTO KamuTaia. AHaIW3 KOPIIOPATUBHON OTYETHOCTH M OTPACIIEBBIX 0030pOB 3a
2020-2023 rr. Begymmx komraHui, Bkitodas AO «Y30ekHe(Teras» U COBMECTHBIC MPEANIPHUSITUS C
WHOCTPaHHBIM y4aCTUEM, CBUAECTEIBCTBYET O COXPAHEHUH MOBBIIIEHHON TEKYYECTH KaJpOB HA PAHHUX
sTanax MNpOPECCHOHANIBHON Kaphepbl M O CIOXKHOCTAX JOJATOCPOYHOIO 3aKPEIUICHUS MOJIOIBIX
paboTHHKOB.[2]

CoBpeMEHHbIE MOJIOABIE CIECHUATUCTHl OTIMYAIOTCS HW3MEHEHUEM TPYIOBBIX YCTAHOBOK IIO
CPaBHEHHUIO C TPEABLIYIIUMH MOKOJICHUSIMH: IJI HUX TPUOPUTETHBI IPOPECCHOHATBHOE U KaPhEPHOE
pasBUTHE, ydYacTHe B WHHOBAIMOHHBIX NPOEKTAaX, NpPHU3HAHWE WHIWBHUIYaTLHOTO BKIAma U
COOTBETCTBHE KOPIIOPATUBHON KYJIBTYPhI JIMYHBIM IIEHHOCTSM. B TO ke Bpems HedTera3oBasi OTpacib
V30ekuctaHa COXpaHsSET WEPApXUUHBIE MOJCIH VIPABICHUS, BBICOKYI0 pPETIAMEHTAIMIO U
OTPaHMYCHHYIO OPraHU3al[MOHHYI0 TMOKOCTh, OOYCJOBJCHHBIE TPEOOBAHUSAMHU IPOMBIIIICHHOM
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0€30IacHOCTH M BaxTOBBIM XapaKTEPOM 3aHATOCTH. JTH OCOOCHHOCTH OOBEKTHBHO OTPAHUYHMBAIOT
BO3MOXXHOCTH KapbepHOTO W MPOQECCHOHATHHOTO MaHEBPa MOJOABIX CHEIHAINCTOB HA HAYaIbHOM
JTare TPyHAOoBOil nesTenbHOCTH [ 1]

Hecmotpst Ha peanu3zanuio rocynapcTBEHHBIX MIPOrpaMM MOANEPKKH MOJIOACKH U BHEAPEHHE
Ha TPEANPHUATHIX MPOTPAMM aJANTAIlUN U CTRKUPOBOK BHIITYCKHUKOB PO MIBHBIX 00pa30BaTeIbHBIX
opram3anuid, B KopropaTuBHbIX HR-mpakTtrkax KpymHBIX He(TEra3oBbIX KOMIIAHHWA COXpaHSIETCS
WHCTUTYLIHOHAJIGHBIN Pa3pblB MEXKIYy OXHUIAHUSMH MOJOIBIX CIEHUAIUCTOB W MPUMEHIEMBIMU
ynpaBieHuYeCKUMH noaxoaaMu. OH MpOsIBASICTCS B HEAOCTATOYHOW (hopMann3aliy HaCTaBHUYECTBA,
OTPaHWYEHHBIX BO3MOKHOCTSAX MPO(ECCHOHATBHOTO M KapbepPHOTO POCTa B MEPBEBIE TOABI PaboTHI, a
TaK)Xe B HM3KOH CTETIEHHW BOBJICYCHHOCTH MOJIOICKH B IMMPOCKTHYIO M WHHOBAIMOHHYIO AESTETHHOCTD,
0COOEHHO B YCIIOBHSX KECTKOW OPraHU3alMOHHON CTPYKTYPBI U BAXTOBBIX (hOPM 3aHSATOCTH.

B pesynprare nccienoBaHMs YCTAHOBIEHO, YTO B YCIOBHSAX OTPAcCieBON TpaHC(hOpMAIiH
KITFOUEBYIO POJIb B YEPKaHIH MOJIOIBIX CIIEI[NATMCTOB UTPAIOT HeMaTepHuaIbHbIe (hakKTOPBI MOTHBAIINH,
WHCTUTYLIHOHAJIbHO BCTPOCHHBIE B CHCTEMY YIpaBieHUS mepcoHaIoM. K HHUM oOTHOCATCS
(opmann3oBaHHbIE TPOrPaMMBbl HACTABHUYECTBA M aaNTalliy, PO3payHble KapbepHbIE TPACKTOPUH,
MEXaHW3MBl TIPU3HAHUS JOCTIDKCHHH ¥ BOBICUEHHE MOJIOABIX PAOOTHUKOB B 3HAYNMBIE
IMPOU3BOACTBCHHBIC U HI/I(I)pOBI)IC IMPOCKTEIL. HOKaSaHO, 4YTO OpHUCHTaAlIUsA NPCUMYHICCTBCHHO Ha
MarepuaibHbIe CTUMYIBI He 00€CTIeUHBACT yCTOWYNBOWM BOBJICYCHHOCTH MOJIOJICKH U HE CIIOCOOCTBYET
CHIDKEHUIO TEKY4YEeCTH KaJpoB B CPEAHECPOUHON TepCIeKTHRe. [2]

Hay4nast HOBH3HA HCCIIeIOBaHNUS 3aKTFOYAETCS B BEISIBICHUH IEHHOCTHO-WHCTUTYIIHOHAIBHOTO
pas3pbiBa MCXKAY TPYAOBBIMU YCTAHOBKaAMH MOJIOAOIO IMOKOJICHUA CHCUHUAIMCTOB M TpaJUIHWOHHBIMH
HR-mpakTrkamu He(hTera3oBeIX MpeanpuaTuii Y30eKucTaHa, a Takke B 000CHOBaHUH HEOOXOAMMOCTH
nepexona OT KOMIEHCAIMOHHONM MOAENH MOTHBAMM K YEIOBEKOIEHTPUYHOMY U TIPOEKTHO-
OPUEHTUPOBAHHOMY TOAXOY YIIPABICHHUS MOJIOJBIMHU KaJpaMH C yUETOM OTPACICBON CIICU(DUKH.
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AHHOTALIUA

B pabote aHanm3mpyroTcs BO3MOXXHOCTH ¥ BBI3OBBI Pa3BUTHS BOIOPOJHOW DHEPTETUKHA B
PecrryOnmke VY30eKHCTaH B YCIIOBHSX JHEPreTHUYECKOTO Iepexoia M JIeKapOOHMW3aluy SKOHOMHKH.
PaccmarpuBaroTcsi TEPCHEKTUBBI BHEAPECHMSI TEXHOJIOTHM IMPOU3BOJACTBA 3€JIEHOTO BOAOpoOAa U
(hakTOpHI, OTrpaHWYMBAMOIINE WX MacmTabupoBanue. [IpM HaTUYMKM 3HAYUTENBHOTO PECYPCHOTO H
TEXHOJIOTUYIECKOTO TOTEHIINANA Pa3BUTHE BOJOPOJHON SHEPTETHUKU CIEP’KUBAETCS SKOHOMHYECKHMH,
WHPPACTPYKTYPHBIMU U HHCTUTYIIMOHABHBIMHU OapbepamH.
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ABSTRACT

The analyzes opportunities and challenges for hydrogen energy development in the Republic of
Uzbekistan in the context of energy transition and decarbonization. Prospects for green hydrogen
technologies and constraints limiting their large-scale deployment are considered. The study reveals that
despite significant resource and technological potential, hydrogen energy development is restrained by
economic, infrastructural and institutional barriers.

KEYWORDS
Hydrogen energy, green hydrogen, Uzbekistan, energy transition, decarbonization, renewable
energy sources.

BonmoponHast oHepretmka TpeACTaBIsieT COOOH BakKHOE HampaBlieHHE TI00ajIbHOTO
SHEPreTHYECKOr0 Mepexoia, HANpaBIEHHOI'O Ha COKpAlleHWE BBIOPOCOB IAPHHUKOBBIX TIa30B U
NOBBIILICHUE YCTOMUMBOCTH dHeprocucteM. Jlns PecryOnuku Y30ekucraH, 3KOHOMHKA KOTOPOH
TPaJAWLMOHHO ONHPAETCS Ha YIVIEBOAOPOAHBIM CEKTOp, BOAOPON CTAHOBUTCS TEPCIEKTHUBHBIM
AIIEMEHTOM JHUBEPCU(UKAINN TOITMBHO-OHEPIeTHIECKOTO OajaHca U MOJIEPHU3AIMY TTPOMBIIUIEHHON
0assl.

AKTyalTbHOCTh TE€MBI TOATBEP)KIAETCS CTPATerHueCKMMH JOKyMEHTaMH cTpaHsl. B VYkaze
IIpesunenta PecriyOnmuku VY36exuctan Ne III1-5063 «O mepax mo pa3BUTHIO BO30OHOBISEMOH U
BOJAOPONHOH »dHepreTukn B PecnyOnmke VY30ekucTaH» ¢ LeIbl0  JOCTIKEHHS —YIIIEPOTHOM
HeHTpanbHOCTH 3KOHOMUKU K 2050 romy u yBenmumuenus gonmu BUD B obmem sHeprobanance. IToT
HAIIMOHANIBHBIA Kypc CO3/aéT WHCTUTYIIHOHAIBHYIO OCHOBY it (DOPMHUPOBAaHHS HWHIYCTPUHU
“3en€HOr0” BOAOPOAA U CTUMYJIUPYET HHBECTOPOB K PEAIM3ALMU MIPOEKTOB HA CTBIKE SHEPreTHKH U
XUMUYECKOU MPOMBILIIEHHOCTH [1].

B PecnyOmuke Y30eKHUCTaH YXKe peaju3yloTCs IIEpPBbI€ IMHJIOTHBIC MPOCKTHI B 0OO0JACTH
BOJOPOAHOMN 3HepreTHKH. ONMH U3 HUX - IPOMBIIITIEHHOE MMPOU3BOACTBO 3€JIEHOTO BOAOPOaa Ha 6a3e
aMMUaYHOro 3aBozia B Yupunke, oprueHTHpOBaHHOE Ha BhIycK nopanaka 3 000 ToHH Bomoposa B rof ¢
MCIIOJIH30BAHNEM JYHEPTHH BETPOBOI T€HEPay MOITHOCTHIO 52 MBT. JlaHHBIN MPOEKT MpeanoiIaraeT



cHmwkeHue BeIOpocoB CO: Ha Oonee yeM 20 THIC. TOHH €KErOJHO M SKOHOMHIO MPHUPOHOTO ra3a Ha
YPOBHE JIECATKOB MHJUTMOHOB KyOOMETPOB.

BMecTe ¢ TeM CyIIeCTBYIOT CHCTEMHBIC BBI3OBBI, 3aMEUIIONIME MAaclITa0HOE BHEAPCHHE
BOJIOPOJHBIX TexHONoruid. Cpeiu HUX, BEICOKask Ce0ECTOMMOCTh MTPOU3BOJICTBA 3€JIEHOTO BOIOPO/IA IO
CPaBHEHHIO C TPAIUIIMOHHBIMUA UCTOYHUKaMHU (cpenHuii ypoBeHb — $2,5-4,0 3a kxr Ha miob6aisHOM
pBIHKE), HEJIOCTaTOYHO pa3BUTAas WHPPACTPYKTYpa XpPaHEHUS W TPAHCIOPTUPOBKH BOJOPOJA,
OTCYTCTBHE YETKOW HOPMATHBHO-TPABOBOW 0a3bl, MEXaHWU3MOB CEPTH(OUKANUN U CTHMYJIHUPOBAHHS
crpoca BHYTPHM CTpPaHbl, a TaKKe OrPaHWYCHHOCTh KBATH(DUIMPOBAHHBIX  KaJIpoOB B
BBICOKOTEXHOJIOTHYHON 00macT. OTH (akTopsl TpeOyIT KOOPAMHHPOBAHHBIX YCHIIMHA TOCYIapCTBa,
Om3HECa ¥ HAYYHOTO COOOMIECTBA ISl MX MIPEOIOTICHHSL.

Tabnuna. [lepcnekTHBBI pa3BUTHS BOJOPOJHON SHEPTETUKHU B Y30eKHCTaHe

[lepcniekTBHOE HampaBneHue | OnucaHue Osxupnaemsiit apdext
.. | OOBEKTHI XpaHeHwus,
CTPOUTENBCTBO  BOJOPOJHOU CHIDKEHUE JIOTUCTUYECKUX
HH(PACTPYKTY I KOMIIPECCOPHBIE CTaHLIUH, —
pPacIpyKIyp TPaHCIOPT p

WHTEeTpalys  BOJAOpOJa B | 3aMEIIeHHE NPHUPOJHOIO rasa B

pal p . pHpolt CHIMJKEHHE BBIOPOCOB U 3aTpar
IIPOMBIIIIEHHOCTb XVMHUHU B METAJUTYPIHU
Hay4yHO-00pa30BaTeIbHbIC MOATOTOBKA KaZpoB [0 | yCWIEHWE  HMHHOBALMOHHOIO
POTPaMMBI BOJOPOIHBIM TEXHOJIOTHSIM MOTEHIXANA

KoMITIeKCHBIN aHanu3 MO3BOJSET YTBEPXKIATh, YTO BOJOPOIHAS PHEPreTHKA B Y30CKHUCTaHE
o0amaeT BHICOKMMH II€PCIIEKTHBAMU Pa3BUTHS, HO TPeOyeT IeNeHANpaBIeHHON TOCyIapCTBEHHOM
MOJIEPIKKH, BHEAPEHHSI CTUMYIUPYIOIINX MEXaHU3MOB U MOJIEPHHU3AIIMA HOPMAaTHBHO-IIPABOBOM 0a3bl.
[lepcriekTUBBl ~ JaldbHEWIIMX  MCCIEAOBAHMN  BKIJIIOYAIOT  SKOHOMHYECKOE  MOIEIUPOBAHUE
MacIITaOUPOBAHUS BOIOPOIHBIX IPOCKTOB, OLICHKY BO3JCHCTBHSI HA SHEPIeTUYCCKYI0 0€30MacCHOCTh U
KOHKYPEHTOCTIOCOOHOCTh HAITMOHATLHOW TIPOMBITIIIEHHOCTH.
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ESG-tpancdopmariust 1 e€ BIUsSHIE HA CTOUMOCTh KOMIIAHUN B Pa3BUBAIOIIUXCSI CTpaHax
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AHHOTALIUA

B pabote anammsupyetcs BnusiHue ESG-QakTopoB Ha CTOMMOCTH KOMITAHWH B Pa3BUTHIX H
pasBUBAIOMIMXCS CTpaHax ¢ y4€ToM oTpacieBoi crnenupuku. lccnemoBaHue OCHOBAaHO Ha
pEerpeccCHOHHOM aHajHu3e C UCmoiib30oBaHueM kod(h¢unuenta Tobin’s Q M KI0YEBBIX (UHAHCOBBIX
mokaszareneil. Pe3ynsraTsl MOKa3bIBAIOT CTAaTUCTUYECKH 3HAYUMBIA MOJIOKHUTENBbHEIN 3¢ ekt ESG B
Pa3BUTHIX YKOHOMHKAX U OTCYTCTBHE €T0 KPATKOCPOYHOM 3HAYMMOCTH B Pa3BUBAIOIIUXCS CTpPaHAX U
KanUTaJOEMKHX OTPACisIX, BKJIIOUash HeTera3oBelii cektop, rae ESG mpeumyIliecTBEHHO BIUMET Ha
YCTOWYHBOCTH CTOUMOCTH.
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ESG-transformation and its impact on the value of companies in developing countries
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ABSTRACT

The paper analyzes the impact of ESG factors on company value in developed and developing
countries, taking into account industry specifics. The study is based on a regression analysis using
Tobin's Q and key financial indicators. The results show a statistically significant positive effect of ESG
in developed economies and a lack of short-term significance in developing countries and capital-
intensive industries, including the oil and gas sector, where ESG primarily influences value stability.

KEYWORDS
ESG factors, company value, Tobin’s Q, developing countries, developed countries, oil and gas
industry, sustainability, market valuation, corporate governance

B Hay4HBIX HccenoBaHUAX, MOCBIIMEHHBIX BIUsHNI0 ESG-(akTopoB Ha CTOMMOCTH KOMITAaHUH
B Pa3BUBAIOIIMXCS] CTPaHaX, UCIIONB3YIOTCS PBIHOUHBIE M (PMHAHCOBBIEC ITOKA3aTeNld, OTPaKarollue
3¢ PeKTUBHOCTH OM3HECA M O’KUIaHUsI HHBECTOPOB. KiTloueBbIM HHIMKATOPOM CTOMMOCTH B JIUTEPATYpe
BeicTynaer ko3 ¢urment Tobin’s Q, XapakTepHU3YIOIIUH COOTHOIICHHE PBHIHOYHOW OIIGHKA |
0anaHCOBOM CTOMMOCTH AaKTHUBOB. JIOIOJHHUTENBHO aHANM3UPYIOTCA IIOKa3aTesid PEeHTabeNnbHOCTH,
pasmep komnanuu (Total Assets) 1 (DMHAHCOBBIN JIEBEPUIK KaK XapaKTEPUCTHKH JIOJTOBOM HArpy3Ku
[1,3]

AKTyanbHOCTH TpoOneMaTHKH  oOycioBneHa ycuwieHueM poian  ESG-¢gaktopoB B
MHBECTULMOHHBIX PEIICHUAX 1 TPEOOBaHUAX II00ATBHBIX (UHAHCOBBIX PHIHKOB. B psiie uccnenoBanuit
noguaépkuBaeTcs, uYro ESG-mokazatenu  CTAHOBATCA  B@KHBIM  YCIOBHEM  IPUBJICUCHHS
MHCTUTYLIMOHAJILHBIX MHBECTOPOB M npoBeaeHus [PO, Biuusis Ha JOCTYN KOMIIAHMK K KalmuTaly U HX
PBIHOYHYIO OIICHKY. JlJ1s1 pa3BUBAIOLINXCS CTPaH M KallUTaJI0EMKUX OTpaciel, BKIItouasi HererazoBblit
cektop, ESG-tpanchopmanms paccMarpuBaeTcsi Kak MHCTPYMEHT CHIDKEHUS TOJITOCPOYHBIX PUCKOB U
ajianTanyuy Ou3Heca K U3MEHSIONIMMCS YCIIOBHSIM MEKIYHAPOIHBIX (HUHAHCOBBIX PHIHKOB [2,3].

B ananutnueckux mozpemsax kodpduuuent Tobin’s Q ucmonb3yercs I OLEHKH PHIHOYHOTO
BOCHPUATHS JTOJNTOCPOYHBIX TepcreKTUB KommaHui. Ilokazatenn peHTaOeIbHOCTH OTPaXaroT
3¢ PEKTHBHOCTH UCIIOIB30BAHHS PECYPCOB, TOT/IA KAaK COBOKYITHBIE aKTHUBBI BBICTYNAIOT KOHTPOJIBHOMN
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NIEPEMEHHOM, yuuThIBaroIel s@dexr macmrada. PUHAHCOBBIA JEBEPUIK BKIIIOYACTCS A yuéTa
BIIMSTHHA JIOJITOBOM HArpy3KHA HA CTOMMOCTBH KOMIIAHUN M CBSI3aHHBIX C HEW MHBECTUIIMOHHBIX PHUCKOB.

OMIHUpUIECKUE WCCIICMIOBAHUS TIOKA3bIBAIOT pasinuums BO BiIusHud ESG-dakrtopoB Ha
CTOMMOCTH KOMIaHui. B pa3BuThIx cTpaHax coBokynHblii ESG-mokaszaress NONT0KUTEIBHO U 3HAUUMO
Bimsier Ha kKodddumument Tobin’s Q (0,0029; p = 0,000), oTpaxkas BBICOKYIO YyBCTBHUTEIHLHOCTH
PBIHOYHOW OLEHKH K yCTOMYMBOMY DPa3BUTHIO. B pa3BuBarOmuxcs crpaHax 3TOT 3((deKT oOBIYHO
craructnyeckun HezHaunm (0,0002; p = 0,821) wu3-3a cnaboii MHCTUTYLMOHANBHOW Cpedbl M
orpannueHHOl naTerpanuu ESG B MHBECTUIIMOHHBIE PELICHUSI.

B 1o xe Bpemsi OONBIIMHCTBO WCCIIENOBAHWH TONTBEPXKIACT YCTOWMUMBYIO TMOJOKHUTEIHHYIO
CBSI3b PEHTA0ETHHOCTH C PHIHOYHOW CTOMMOCTBIO KOMITAHUI HE3aBUCHUMO OT YPOBHSI 9KOHOMHYECKOTO
pa3Butusi. PeHTabenbHOCTh aKTUBOB 3HAYHUTENBHO BIUsET Ha Tobin’s Q kak B pa3BuBarommxcs (2,6182;
p <0,001), Tak u B pa3uteix crpanax (1,1726; p <0,001), moguépkuBas BaXKHOCTb OIICPAITMOHHOM
addexTuBHOCTH. [lokazarens Total Assets yacTo UMeeT OTPHUIATENHHBIA W 3HAYUMBIA KOA(DDHUIINEHT,
OTpakasi CHIJKEHHE OTHOCHUTEIBHOM PHIHOYHOW OLEHKH C POCTOM MaclITaboOB KOMIIaHHH [3].

OrtpacneBbie UCCIeI0BaHUS MMOKA3bIBAIOT HEOAHOPONHOCTh BiusiHUsI ESG. B nHHOBaIIMOHHBIX
cekrtopax ESG momoxuTenbHO U 3HAYMMO BiIHsIeT Ha cTouMocTh kommanuit (0,0061; p = 0,007), Torma
KaKk B KanmuTaloéMKHX oTpaciasx 3ddekr oObiuHo HesHauum (—0,0006; p = 0,766), orpaxas
NPEUMYIIESCTBEHHO JIONTOCPOYHBIA Xapaktep BiusHUS ESG B TOKENBIX CEKTOpax, BKIOUYAs
He(Tera3oBbIid CEKTOP.

Hexomnosnnusa ESG moka3siBaeT, 4To ynpasieHuIeCcKHid PakTop SBIsIeTCS HanOoJee 3HAYNMbIM
JETEePMUHAHTOM CTOMMOCTH KOMITaHUH, 0COOCHHO B pa3BUTHIX cTpaHax (koadduuuent 0,0030 mpu p =
0,002). ConmanmpHas COCTaBIAIOMIAs TaKkKe OKa3bIBACT IONOKHUTEIBHOC BIUSHHE, TOIma Kak
SKOJIOTHYECKAN KOMIIOHEHT, KaK MPaBWJIO, UMEET OTPaHWYCHHYIO 3HAYMMOCTh B KPAaTKOCPOYHBIX
MOZETISX M YCUIMBACTCS MPU YUETE TOATOCPOUHBIX IPPEKTOB U OTPACICBON CIICIUPHUKH.

B Hedrerasopoii orpaciu ESG paccmarpuBaercs IaBHBIM 00pa3oM KakK MHCTPYMEHT
CHIDKGHHS PHCKOB, a HE HCTOYHHUK KpPaTKOCPOYHOTO pPOCTa CTOMMOCTH, U3-32 BBICOKOH
KalUTAIOEMKOCTH U JKOJIOTWYecKod Harpy3kud. Kommanuum c¢ Bbeicokumu ESG-mokazatensmu
JEMOHCTPHUPYIOT OONBIIYI0 YCTOMYMBOCTH W MEHBINYIO BOJATHIBHOCTb, YTO IOATBEPIKIAETCS
3HAYMMBIMH JJaTUPOBaHHBIME Kodddurmertamu Tobin’s Q (—0,5116; p = 0,019 u —0,2429; p <0,001),
OTpaXKaIUMHU HHEPIIMOHHOCTh CTOMMOCTHU B KaIIUTAIOEMKHX CEKTOpax [3].

B 1menoM pesynbrarbl KOMTUUECTBEHHBIX MCCIEIOBAHUN CBHIETEIBCTBYIOT, 4TO0 ESG-(akTops
SIBIISIFOTCSL 3HAYMMBIM 3JIEMEHTOM (POPMHUPOBAHHS CTOMMOCTH KOMITAHHUHN, OTHAKO XapakTep W CHIIa MX
BIVSIHAS 3aBUCAT OT YPOBHS SKOHOMHYECKOTO PAa3BUTHS W OTPACIEBON NpuHAmNeKHOCTH. s
pasBuBaromxcs  crpan  ESG-tpancdopmanuss  paccMarpuBaeTcsi  NPEHMMYIIECTBEHHO — Kak
JIOJITOCPOYHBIA MEXaHU3M TOBBIIICHUS] YCTOMUMBOCTH OM3HEca, TOT/a Kak Jjis HeTerazoBoil oTpaciu
— KaK MHCTPYMEHT aJanTalui K H3MEHEHUSIM TII00abHBIX SHEPTETHUECKUX U (DMHAHCOBBIX PHIHKOB.
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Bonopozanas sHepreTHka B YCIOBHSIX SHEProNepexoia: TEXHOJIOTHU, BUIBI M IEPCICKTUBHI Pa3BUTHUS
Mupcangoa MaxOybaxon MupkoOniI Ku3u
Crynenr
Oummnan PI'Y vedru u raza (HIY) umenu .M. I'yOkuna B ropone Tamkente
Hayunbrii pykoBoauTenb: cTapmuii mpemnopaBaTens YpaioBa Marmmo6a MOparumoBHa
Oumman PI'Y vedtn u raza (HUY) nmenu V.M. I'yGkuna B ropone TamrkenTe

AHHOTALIMA

Ilenp uccienoBaHus 3aKIIOYAETCS B aHAJIM3€ BO3MOXXHOCTEM M OTpaHUYCHHU BOJOPOIHOU
SHEPTeTUKH sl TPAIWIIMOHHBIX He(Tera3oBpIX KOMIAHHWHA B YCIOBUSX JHepromepexoma. B
HCCIENOBAaHUM TMPUMEHEHBI METOABl CPABHUTENBHOTO W CTPYKTYPHOIO aHaju3a TEXHOJOTUH
MPOM3BOJICTBA BOAOpOAa. PaccMOTpeHB OCHOBHBIE BHIBI BOAOPOAA M WX JKOHOMHYECKHE U
OKOJIOTHYECKAE OCOOCHHOCTH. Pe3ymbTarbl HCCIENOBaHWS MOTYT OBITh HCIOJIB30BAHBI  IIPH
(hopMUpPOBAaHMM HATIPABICHUN Pa3BUTHS W MOJACPHU3AIMKM HE(TEra3oBbIX KOMITAHHIMA.

KJIFOYEBBIE CJIOBA
Bomoponuast sHepreTuka, BOIOPOJ, SHEpromnepexoa, Hedrera3oBble KOMIIAHUH, SJIEKTPOIU3
BOABI, IMapoBasi KOHBEPCUA METaHaA, BO306HOBH$1€MI)IC HUCTOYHUKHN SHEPTHHU.

Hydrogen energy in the context of energy transition: technologies, types and prospects of development
Mirsaidova Makhbubakhon Mirkobil kizi
Student
Branch of the RSU of oil and gas (NRU) named after .M. Gubkin in Tashkent
Scientific supervisor: senior lecturer Uralova Matlyuba Ibragimovna
Branch of the RSU of oil and gas (NRU) named after .M. Gubkin in Tashkent

ABSTRACT

The aim of the study is to analyze the opportunities and limitations of hydrogen energy
for traditional oil and gas companies in the context of the global energy transition. The study
applies comparative and structural analysis methods to hydrogen production technologies. The main
types of hydrogen, as well as their economic and environmental characteristics, are considered. The
results of the study can be used in shaping development and modernization strategies for oil and
gas companies.

KEYWORDS
Hydrogen energy, hydrogen, energy transition, oil and gas companies, water electrolysis,
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CoBpeMeHHasi HHEPreTHKa IpeTepreBacT IIIyOOKHE H3MEHEHHS M3-32 HE0OXOAUMOCTH
CHIDKEHUSl aHTPOIIOTEHHOM HArpy3Kd M IHepexona K Hu3KoyrmiepogHod wMomenu. B 2024 rony
r7100aJIbHBIC BBIOPOCHI JMOKCHAA yriepona JIocTHrid 37,4 ™ipA. ToHH., 75% W3  KOTOPBIX
MPUXOJATCS HA DJHEpPreTudeckuii cektop [3]. 3HaUeHHWE BOMOPOAHOW DHEPTETHKUA PACTET, 3TO
MOJTBEPKAAECTCS TUHAMUKOM MHUPOBOTO cIipoca, KOTOpbld cocTaBui nodytd 100 muH. ToHH B 2024
roay, Ha 2% OoJIbIlIe 10 CPABHEHUIO C MPEAbLIYIINUM Toa0M [4].

AKTyaJIbHOCTb UCCIieayeMoi TeMbl 00ycioieHa [loctanosienuneMm IlpesunenTta PecryOnuku
V36ekuctan, ot 09.04.2021 . Ne III1-5063 «O mepax mo pa3BUTHIO BO30OHOBISIEMOH M BOZOPOTHOM
sHepreTuku B PecmyOnuke Y30ekuctan». B cOBpeMEHHBIX YCIOBHAX MHPOBOTO 3HEpromnepexona
pasiauyus MeXy TEXHOJIOTHAMH TPOM3BOACTBA BOAOPOA MPHOOPETAIOT CTpaTerndecKoe 3HAYCHHE.
CymiecTByeT MHOXECTBO BHOB BOIOPOJA, HYETHIPE M3 HUX MCIIOJB3YIOTCS IIHPOKO BO BCEM MHpE:
cepbIii, Oypblii, TOy0O0il U 3€IeHBIN.

Cepsiii BOIIOPOJ — CaMbIii JOCTYIHBIN, €r0 MOJIY4YaroT IIyTeM IapoBOil KOHBEPCHW MeETaHa.
OTOT BWJI T03BOJIsieT He(TEra3oBbIM KOMIIAHMSM HCIIONIL30BATh CYIIECTBYIONIME Ta30BBIE PECypCHI
1 MHQPACTPYKTYPY MepepadOTKH, OAHAKO XapaKTEePHU3yeTcs HauOOoJbIIeH yIiIepom0eMKOCTHIO.

Bypslii Bomopo1, MpoU3BOAUMBIN IyTeM Ta3u(DUKAIMH YIS, UMEET CONIOCTABUMYIO CTOMMOCTh
C CepbIM, HO TeHepupyeT Oosiee BHICOKHE BHIOPOCHL.

151



TonryGoit Bomopon popMupyeTcs Takke Ha OCHOBE TapOBOI KOHBEPCHH, HO € HCIIOIb30BAHUEM
texHonoruii ynapnuBaaug U xpaneHuss CO: (CCS), 94To MOBHIMIAET €ro ce0eCcTOMMOCTb.

3enéHplii BOAOPOA paccMaTpuBaeTcs Kak HamOoJjiee NEepCIeKTUBHBIA BHUA BOAOPOAA W
MIPOM3BOAUTCS] METOJIOM 3JIEKTPOIIN3a BOMIBL. BMecTe ¢ TeM OH XapakTepu3yeTcsl BBICOKOW CTOMMOCTEIO,
a WCITOJTF30BAHME JICKTPOIHEPTUN U3 TPATUIIMOHHBIX NCTOYHUKOB B IPOIIECCE IEKTPOIN3a CHIKACT
€ro KOJIOTHUIeCKyTo 3 (eKTUBHOCTD. B Onmmkaiiiiiee AecsTUIETHE CHIDKEHIE 3aTpaT Ha AIIEKTPOIH3EPHI
U BO30OHOBISIEMYIO TEHEpAlMi0 TOBBICUT OSKOHOMHYECKYIO TPHUBIEKATEIFHOCTh  3€IEHOTO
BOZIOPOJIa, TOT/A KaK To1y0o0i BOIOPOA BHICTYIAET MPOMEKYTOUHBIM 3BEHOM SHEPTONEPeXoa, YCKOpsis
pazButue MomHocted. [2]. [lomoOHast Momenb CTaHOBUTCS YCTOMYMBOW, €CIIM 3arparbl Ha
MPOU3BOJICTBO, TPAHCHOPTHPOBKY M HHGPACTPYKTypy HE TMPEBBIIIAIOT OJKOHOMUYECKHH H
sHepreTrueckuil 3ddext BomopoaHbIX pemeHud. K KIIOYEBBIM  BO3MOXKHOCTAM — BOJOPOIHON
SHEPTeTUKH OTHOCHUTCS IKOJIOTHYECKass YHCTOTa ©€ WCIHONBh30BaHWSA: B TOIUIUBHBIX JJIEMEHTaX
o0pa3yeTcsi HMCKIIOYUTENHHO BOMA, YTO HWCKIIIOYAET MPSIMBIE BBIOPOCHI 3arps3HSIONINX BEIIECTB.
Bomopox o0namaer BBICOKOW HEPreTHYECKOH IUIOTHOCTBIO M YHHBEPCANBHOCTHIO MPUMEHEHHS B
TPaHCHOPTE, SHEPreTHUKE U IIPOMBIIIIICHHOCTH, @ TaKXXe MOXKET HCIONb30BaThCsl Ui HAKOIUICHHUS
SHEPTHH W3 BO3OOHOBISEMBIX HCTOYHHUKOB. BO3MOXXKHOCTH MHTETPAIlMM C CONHEYHOW M BETPOBOM
SHEPIeTHKOH MOBHIMIAET YCTOWYNBOCTh HHU3KOYTJIEPOIAHBIX SJHEPTETUUECKUX CHUCTEM.

OCHOBHOH BBI30B BOJOPOAHON DHEPreTUKUA CBS3aH C Pa3pa0OTKOW SKOHOMHYECKHU
5pPEKTUBHBIX CITIOCOOOB MPOW3BOICTBA BOmOpona. B Hacrosmiee Bpemsi mpeobiamaeT MmapoBoOit
pUGOPMHUHT IPUPOAHOTO Taza, compoBoxaatonuiicss BeiOpocamMu CO:2, YTO yCHIMBAET HHTEPEC K
TEXHOJOTUSAM TOJYYEHHUs «3en€Horo» Boaopona. I[locKombky BOmOpOA SBISETCS Ta30M, €ro
WCTIOJIh30BaHNE TPEOyeT CIeNHaTbHBIX YCIOBUI XpPaHEHUS W TPAHCIIOPTHPOBKH, YTO OOYCIOBINBAET
HEOOXOAMMOCTh CO3/aHUSl 0e30MacHBIX W A(P(PEKTUBHBIX TEXHUYECKUX pemreHuid. s mrmpoxoro
BHEJIPEHUS BOJIOPOJHOM SHEPreTHKH TpebyeTcs chOpMHUPOBATh CHIENUANBHYI0 HHPPACTPYKTYPY, TOTAA
KaK 3aTpaThl Ha IPOU3BOJICTBO M MPUMEHEHHE BOJIOPOIA OCTAIOTCS BRICOKUMH [ 1].

Pa3BuTHe BONOPOMHOW DHEPreTHKH pPACCMATPUBAETCS KaK OIHO W3 CTPaTeTHYECKUX
HarpaBJIeHUN TI00aTLHOTO SHEPTETUYECKOTO MIEPEX0/a, OPUEHTHPOBAHHOTO Ha CHU)KEHHUE YIIIEPOAHBIX
BBIOPOCOB U TUBEPCU(PHUKAIINIO HCTOUHNKOB SHEPTUH.
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AHHOTAIIA

JlaHHO€ HCCle0BaHUE HANPABIEHO Ha aHanu3 3(G(GEKTHMBHOCTH BHEIPEHUs TEXHOJOIMH
BupryansHoii (VR) u nmomomHenHoil (AR) peanbHOCTH B CHUCTEMBI KOPIOPAaTHBHOTO OOYYEHUS
HedrerazoBoit  orpaciu. (OOOCHOBBIBAaCTCS  CTpaTeTHyecKas IIeJIecO00pa3HOCTh  BHEIPCHUS
MMMEPCHUBHBIX TEXHOJOIMH [UId IIOBBIIIEHHS O€30MIaCHOCTH, CTaHAApPTU3alMU OOydeHHS W
MUHHMU3AIMHA OMEPALMOHHBIX PUCKOB, HECMOTPS Ha CYLISCTBYIOIIHME Oapbepbl B BHIE BBICOKHX
MEePBOHAYAJIbHBIX UHBECTHLIUN U TEXHOJIOTHUYECKOTO KOHCEpBaTU3MA.
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ABSTRACT

The article presents an analysis of the advantages of implementing virtual reality (VR)
technologies in corporate training within the oil and gas industry. The effectiveness of using immersive
technologies, such as VR and augmented reality (AR), to improve safety, standardize training processes
and reduce operational risks is studied. The strategic feasibility of implementing these technologies is
substantiated, despite existing barriers, such as high initial investment and technological conservatism.
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HedreraszoBas otpacie VY30ekucraHa CcTOMT Ha mopore LU(poBoil TpaHCchopManuH,
o0yclioBlIeHHAs: HEOOXOIMMOCTBIO TOBBIIICHHUS ONEPAlMOHHON 3((EKTUBHOCTH, OE30MIaCHOCTH U
MIPHUBJICKATEILHOCTH JUIS HOBOTO TIOKOJIEHHS crenuanuctoB. s PecnyOnuku VY30ekucraH, e
He(Tera3oBblii KOMIUIEKC oOcTaeTcsi (YHAaMEHTOM SKOHOMHKH, 3Ta TpaHChOpMaIus HMeeT
CTpaTerMyecKkoe 3HaueHHE B KOHTEKCTE TOCYIapCTBEHHBIX MPOrpamMM, JAENAlOLIMX aKLEHT Ha
MOJITOTOBKY BBHICOKOKBANH(UITMPOBAHHBIX HAITMOHAIBHBIX KaPOB.

Tpanunuonnas cucrema KoprioparuBHOTo oOyuenusi B AO «Y30ekHedreras» craikuBaeTcs ¢
CHUCTEMHBIMH BBI30BaMHU: Teorpaduueckoll pa3oOLICHHOCTBIO OOBEKTOB, BBICOKUMH PHCKAMHU
OTpaOOTKM HEIITAaTHBIX CHUTyallMii Ha peajJbHOM OOOpYHOBaHMH M JAe(QUIUTOM COBPEMEHHBIX
TPEHAKEPHBIX KOMIUIEKCOB. B 3THX ycnoBusax texHomornu BupryansHod (VR) m monmomnennoit (AR)
peasbHOCTH MPUOOPETAIOT XapaKTep KPUTHYECKH BaXKHOH OW3HEC-TIPaKTHKH MAJIS1 TPEOIOTICHUS
KJIFOUYEBBIX OTPAaHUYEHUN Pa3BUTHSI OTPACIH. [4]

MesxTyHapOIHBIN ONBIT BEAYIIMX KOMITAHUHN, TakuX Kak «[ a3mpomy», «kExxonMobil» u «Shell»,
MOATBEPKAAET CTPATETHUYECKYIO IEJIECO00Pa3HOCTh BHEAPEHUS] WMMEPCHUBHBIX TEXHOJIOTHH. AHaN3
pearn30BaHHBIX TMPOEKTOB AEMOHCTPUPYET UX 3(QEKTHBHOCTH Ul IOBBILECHUA O€30MacHOCTH,
CTaHAapTH3aIUK O0OYYEeHHS 1 MUHUMH3AINH OTIEPAIlHOHHBIX pUCKOB. Hanbosee 3HaunMBbIe pe3yabTaThl
NIPYBE/ICHBI B CPABHUTEIILHOM aHaNn3e (TabiauIa).
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Tabnuma. CpaBHUTENBHBIN aHaIu3 npoekToB BHeApeHus VR/AR B kopnoparusaoe obyuenue [1,2,3]

Kommnanus TexHomorust IIpumeHnenue OCHOBHOH pe3ynbTar
Tasnpou VR- Oxpana T1pyna, pabotsl | 100% ycmemHoe NPOXOXKICHHE TpEHAXKEPa;
TpEeHaXXePHhl Ha BBICOTE 3aIIaHUPOBAHO CHMKEeHUE TpaBMmatusMa Ha 30%.
ExxonMobil 3D- OOyuenue omeparopoB | Otpabotka >300 omepaluii B MYyJIBTHCCHCOPHOM
CUMYJISITOD YCTaHOBOK cpelie, BKJIIoUYasi IyCKOBBIE MPOLIEAYPHIL.
Shell AR + VR JwncranuronHas VYnanéunoe HaCTaBHH‘{e“CTBO, CUMYJISILIUS aBapui
nojyepkka, YC-tpeHuHr | Ha 0a3e 1(POBHIX ABOHHHUKOB.

st oObekTHBHON OIleHKH 3(PGEKTHBHOCTH BHEAPECHHUS M €ro OOOCHOBAHHS HEOOXOIUMO
BHEJIPEHUE CUCTEeMBI KJroueBbIX nokazateneii (KPI), orcnexusatomeit [4]:

- ONepaluOHHBIE TIOKazaTeldn O€30HacHOCTU: CHIKCHHE KOJMYECTBA WHIMICHTOB U
TpaBMaTU3Ma, TOBBIIICHHE TOYHOCTH BBIITOJIHEHHS IIPOLIENYD;

- moka3zareiu 3¢ HeKTHBHOCTH 00yUEHHS: COKpALICHUE BPEMEHH aJanTalliy, ypOBEHb YCBOCHHS
U yJIep)KaHUs 3HaHWM;

- DKOHOMHMYECKHE II0Ka3aTeIN: IKOHOMHUS Ha MPSAMBIX 3aTparax (KOMaHIMPOBKH, MaTepHAaJIbl),
CHIDKCHHE 3aTPaT, CBA3aHHBIX C OIINOKAMHU, POCT MPOU3BOAUTEILHOCTH TPYA.
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AHHOTALUA

B Tesnce paccMaTpwBarOTCS  OCHOBHBIE —TIpoOiIeMBI  obecmiedeHHs  3(PPEKTHBHOTO
KOPIIOpaTUBHOTO ymnpaBineHus B PecmyOmuke VY30ekucraH B ycnoBusx peanusanuu Crpareruu
«¥Y36ekucran — 2030». BHuMaHue ynemsercss BOMpocaM NPO3PAYHOCTH ACATEILHOCTH KOMITAHHH,
3alIUTe MPaB aKLIHOHEPOB U IOBBILICHUIO POJIY YaCTHOTO CEKTOpa B 3KOHOMHUKE. Taxke oTMedaeTcs,
4TO pa3BUTHE 3} (HEKTUBHOTO KOPIIOPATUBHOIO YIPABICHUS SIBJISIETCS BXKHBIM YCIOBHEM YCTOHYHUBOTO
3KOHOMMYECKOTO POCTa U MOBBIIIEHUIO HHBECTUIIMOHHON NPHBJIEKaTEeIbHOCTH.

KJTFOYEBBIE CJIOBA
KopriopatuBHOE ymnpaBieHue, akKIIMOHEPHOE OOIIECTBO, MPaBa aKIMOHEPOB, SIKOHOMUYECKHN
pocT, yacTHbIi cextop, Ctparerus «Y3oekuctan — 2030».

Challenges in ensuring effective corporate governance
Muslimov Raxmonberdi Shuxratovich
Student
Branch of the RSU of oil and gas (NRU) named after .M. Gubkin in Tashkent
Scientific supervisor: PhD, associate professor Otto Olga Edgarovna
Branch of the RSU of oil and gas (NRU) named after .M. Gubkin in Tashkent

ABSTRACT

The thesis examines the main issues of ensuring effective corporate governance in the Republic
of Uzbekistan in the context of implementing the "Uzbekistan — 2030" Strategy. Attention is given to
the transparency of company activities, the protection of shareholders' rights, and the enhancement of
the private sector's role in the economy. It is also noted that the development of effective corporate
governance is an important condition for sustainable economic growth and increasing investment
attractiveness.

KEYWORDS
Corporate governance, joint-stock company, shareholders' rights, economic growth, private
sector, "Uzbekistan — 2030" Strategy.

D¢ dexTrBHOE KOPHNOPATUBHOE YNPABICHHUE SIBISETCS OJHUM W3 HECKOJIBKHX KIIFOUEBBIX
(aKTOpOB COLMATILHO-3KOHOMHYECKOTO PA3BUTHSI, TOBBIIEHUS] HHBECTHLIMOHHON MTPHUBJIEKATEILHOCTH
¥ KOHKYPEHTOCIIOCOOHOCTH Halllell HallMOHAJIbHONH SKOHOMHKH. B COBpEMEHHBIX YCIOBUSAX aKTHBHBIX
WHCTUTYIIHOHANBHBIX pedopM, NpoBOAMMBIX B PecmyOnmke VY30ekucTaH, WMEHHO BOMPOCHI
o0ecrieueHus] KauecTBa KOPIIOPATUBHOTO YIPaBJIECHUs MPHOOPETAIOT OCOOEHHYIO aKTyajlbHOCTb, YTO
orpaxaetrcs B Crparerun «Y3o6ekuctan — 2030», yrBepxkaeHHoW Ykazom llpesuaenta PecmyOmmku
VY36ekucran ot 11 centsadps 2023 rona Ne VII-158. [2]

Crpaterust «Y30exucran — 2030» HaneneHa Ha (OpMHpPOBaHHE W Pa3BUTHE YCTONYMBOH,
WHKITIO3UBHOM U 3(P(EKTUBHON IKOHOMUYECKOW CHCTEMBI, Ille KOPIOPATUBHOE YIPABICHUS UIPACT
KITIOUeBYIO pouib. [lepexos OT MOHOIONUH K PHIHOYHBIM TPUHIIMTIAM, COKPAIIEHHUE TOCYAapCTBEHHOTO
Yy4acTHsl M Pa3BUTHE YACTHOTO CEKTOpPa IMOBBILAIOT TPEOOBAaHMSA K MPO3PaYHOCTH U 3)(HEKTUBHOMY
yhpaBiieHHE KOMITaHUSIMH.

Oco60 3HaunMoi mpobieMoii obecrnieueHus: 3(h(HEKTHBHOTO KOPIOPATHBHOTO YIIPABJICHUS B
yenoBmsix peanmusammu  Ctparermn  «Y30ekuctan — 2030» sBIseTcs HECOOTBETCTBHE KadecTBa
KOPIIOPAaTHBHOTO YHPAaBJIEHUS MAaclITaboM CTPYKTypHOH TpaHc(hOpMaluu SKOHOMHKH. B pamkax
MPOBOIUMBIX pedopM MpeyCMOTPEHO J0BE/ICHHE IO HETOCYIapCTBEHHOTO CEKTOPa B SKOHOMHKE 10
85 TPOIEHTOB W COKpalieHue B 6 pa3 4rciia MPeaIPHSITHA ¢ TOCYTapCTBEHHBIM ydacTheM (0KoJo 2,3
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ThIC. opranu3anuif). Taxke OTHOBPEMEHHO OTMEHSIIOTCS 17 BUAOB TOCYJapCTBEHHONW MOHOIIOJNIHUU,
OCYIIIECTBIISIETCSl TIepefada YacTHOMY CEKTOpY YCIyr TII0 JKeJIe3HOAOPOKHBIM IIepEeBO3KaM,
CTPOUTENHCTBY U YIIPABICHNIO aBTOMOOMIFHBIMHU JOPOTaMH, IIOCTABKE Ta3a M DJIEKTPOIHEPTHH, a TAKKE
BHE/IPSCTCS MEXaHU3MBI TOCYIapCTBEHHO-YACTHOTO MAPTHEPCTBO B cpepax mppuranuu, rnepepadboTKu
OTXOJIOB U yTIpaBIIEHUE YHEPTO U TeIIoCHaOkeHneM. MaciirabHas iepe/iada CTpaTerniecKruxX oTpaciei
M aKTHUBOB B YACTHBIH CEKTOpP MPH HEIOCTATOYHON 3PEIOCTH KOPIMOPATUBHBIX MHCTUTYTOB, CIa0OM
CUCTEME BHYTPCHHETO KOHTPOJIS ¥ OPAaHUYCHHOM MPAKTUKE PabOThl COBETOB JUPEKTOPOB 3HAUYUTEIILHO
MOBBIIIACT PUCKU HEAPPEKTUBHOTO YIIPABICHUS U KOH(IINKTA HHTEPECOB, YTO TPEOYET OMEePEKaroIIEro
Pa3BUTHUS MEXaHU3MOB KOPIIOPATUBHOTO YIPABICHUS M KOHTPOIISA. [2]

Taroke mpoOIeMOll  KOPHOPATHBHOTO  YIPABICHHS OCTaeTcs KOH(IUKT HHTEPECOB
COOCTBEHHMKOB W HAeMHOTO MeHeKMeHTa. COKpallleHHe TOCCEKTOpa YCHIIMBAaeT MOTPEOHOCTH B
3P PEKTUBHBIX MEXaHN3MaX KOPIOPATUBHOTO KOHTPOJIS, Pa3BUTHH HE3aBHCHUMBIX COBETOB JHPEKTOPOB
Y TIOBBIIIIEHUH OTBETCTBEHHOCTH MEHEKMEHTA. [ 1]

Ha mytu dopmupoBanus 3p(QeKTHBHON CHUCTEMBI KOPIIOPATHBHOTO YIIPABIICHUS CEPhE3HOM
MPOOJIEMON OCTACTCS HEIOCTATOYHOE PACKPBITHE KOPIIOPaTUBHOM HH(popMalnu. Hu3kas mpo3paqHoCTb
(mHAHCOBOW M HE(PHMHAHCOBOH OTYETHOCTH CHIDKAET JOBEPHE WHBECTOPOB U, KaK CIEACTBHE, IPUTOK
WHBECTHIIMI, 0COOCHHO B YCIIOBUH MEPEIaud CTPATETHUSCKUX BaXKHBIX OTPACIICH YaCTHOMY CEKTOPY.

Taxxe oTaenbHO TpeOyeT BHUMaHHE MPOOJeMa 3allUThl NMPaB MHUHOPHUTAPHBIX aKIMOHEPOB,
XOTh W TPOBOJSATCS PEePOPMBI, COXpaHIETCS OTPaHUYEHHOCTh MX YYacTHS B NMPUHITHUA KITFOYEBBIX
YIpaBICHYECKHUX PEIICHNH, YTO MOXKET HETaTUBHO OTPAKaThCS Ha KOPIIOPATUBHON AUCIHILINHE. [3]

[lpu peamuzanmum mep, npeaycMoTpeHHbIX Crparerueit «Ys30exucran — 2030», BriIro4as
VOPOIEHHE aJIMUHUCTPATUBHBIX TPOIENyp, NHU(POBH3ANMS HAIOTOBOW CHCTEMBI, BHEAPEHUS
MIPUHIIMIIA «EIUHOTO OKHA», a TaKXKe MOAJEP)KKAa Majoro M CpeaHero OM3Heca W WHHOBAIMOHHOM
JIESATEIILHOCTH, (POPMUPYETCSI HOBBIE BBI30BBI JUIsl KOPIIOPATUBHOTO YIIPaBICHMsI. B NaHHBIX YCIOBUAX
YCHJIMBAETCS 3HAYCHUE KOPIOPATHBHOMN KYJIBTYPhI, IPOPECCUOHATBHOMN MOATOTOBKH YIPABICHUSCKUX
KaJpOB ¥ COOTBETCTBEHHO aJIaNITAIlNA KOPTIOPATUBHBIX IPOIIECCOB K COBpPEMEHHOI nudpopm3anud. [2]

Hcxons u3 BBINICIEPEUUCIICHHOTO, MPOOIeMbl o0ecrieueHUs 3PPEKTUBHOIO KOPIOPATUBHOTO
VIpaBICHUS B COBPEMEHHBIX YCIOBHSIX HOCAT KOMIUICKCHBIM XapakTep W TpPeOYHOT CHUCTEMHOIO
nmoaxoma. Jias JocTHKEHHS HEOOXOOUMBIX IIeNiel, CleayeT OOECIeYnTh COBEPIICHCTBOBAHHE
HOPMAaTHBHO-TIPaBOBOM 0a3bl, a TaKKe YCHIIEHHE POJIM KOPIOPATUBHOTO KOHTPOIS U (OPMUPOBAHHE
JEHCTBUTETIbHO YCTOWYMBOW KOPIOPATUBHON KyNbTyphl. Kak uTOr 3¢QeKTHBHOE KOPIMOpPaTHBHOE
yIpaBiIeHHEe BHICTYMAET JAOBOJHHO-TAKW BAYKHBIM HMHCTPYMEHTOM JUIS JTOCTIDKEHHS CTPATETHYeCKHX
1eNel pa3BUTHS U yCTOMYMBOCTH IKOHOMUYECKOTO pocta Pecnybnukn Y30ekucraH.
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AHHOTAIIUA

B nannoii pabote paccMaTprBaeTcsi 3KOHOMUYecKast 3(p(peKTUBHOCTH MHBECTHIINI B 00yUeHHE
nepcoHalia HepTera3oBbIx KoMIianuii. L{enb ncciieoBaHus COCTOUT B 000CHOBAaHWN HHBECTUIIMOHHOTO
XapakTepa KOPIOPAaTHMBHOTO OOy4YeHMsI M OIICHKA €r0 BJIMSHUS Ha KJIFOUCBBIC SKOHOMUYCCKUE
nokasatesid. MeToIoNIor sl OCHOBaHA Ha MHBECTHIIMOHHOM aHAJIM3€ C HCIOJIb30BAHUEM IMOKa3aTelst
ROI u ananm3a nUHAMUKU TPOU3BOJIUTEILHOCTH TPYJa W ONEPAIMOHHBIX m3lepxkek. [TokazaHo, 4To
CHUCTEMHOE OOyueHHEe MepcoHana CHOCOOCTBYET POCTY MPOU3BOAMTEIBLHOCTH TPYyNa M CHUYKCHUIO
OTEePAIMOHHBIX 3aTpar.

KJIFOYEBBIE CJIOBA
OxoHomHuueckas dS((HEeKTUBHOCTH, WHBECTUIIMM B OOy4YeHHE; pa3BHTHE TIEPCOHANA;
YeJI0BEYECKUI KanuTall; He()Tera3oBble KOMIIAHHUH; TPOU3BOAUTEILHOCTD TPYAA.

Economic efficiency of investments in personnel training in oil and gas companies
Orakbaeva Elza Baltabaevna
Student
Branch of the RSU of oil and gas (NRU) named after .M. Gubkin in Tashkent
Scientific supervisor: PhD, associate professor Mirzaxalilova Damira Minnisalixovna
Branch of the RSU of oil and gas (NRU) named after .M. Gubkin in Tashkent

ABSTRACT

The paper examines the economic efficiency of investments in personnel training in oil and gas
companies. The study aims to substantiate the investment nature of corporate training and assess its
impact on key performance indicators. The methodology is based on investment analysis using ROI and
labor productivity and operating cost dynamics. The results demonstrate that systematic personnel
training increases productivity and reduces operating costs.
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HedrerazoBass orpacib OTIMYaETCS BBICOKOW KaHUTATOEMKOCTBIO, TEXHOJOTHYECKOM
CJIOKHOCTBIO TPOU3BOJCTBEHHBIX IMPOIIECCOB U TMOBBIMICHHBIMUA TPEOOBAHUSMHU K TMPOMBIITUICHHON
Oe3ornacHOCTH. B JaHHBIX YCIOBHSAX 4YEJIOBEUSCKUH KaluTald BBICTYMAeT KIIHOYEBBIM (PAKTOpOM
HSKOHOMHUYECKOH YCTOWYMBOCTH UM KOHKYPEHTOCIIOCOOHOCTH KOMITAHWH, ITOCKOJIBKY YpPOBEHB
po(hecCHOHATFHON TOJITOTOBKM II€PCOHANIa HAMpPSIMYI0 BIHMSAET HA IMPOM3BOAMTEIHHOCTH TpPY/a,
BETTMYHMHY OTIEPAIMOHHBIX U3EPKEK U YPOBEHD MTPOU3BOJCTBEHHBIX PUCKOB [1].

B HaydHBIX HCCleNOBaHMIX TOMYEPKUBACTCS, YTO OlleHKa 3()()EKTHBHOCTH WHBECTHUIIMIA B
oOydyeHne mepcoHana TpeOyeT KOMIUIEKCHOTO TOAXO/Aa, TaK KaK NpsSMOE COTOCTaBJICHHE 3arpar |
(hMHAHCOBBIX PE3yJIBTATOB HE OTPAXKAET COBOKYITHOIO dKOHOMHYecKoro 3ddekra, GpopMupyemoro 3a
CYET MOBBIIICHUS KBaJU(pHUKAIIMK PAOOTHUKOB, CHUKCHUS TEXHOJOTHYECKHX OLIMOOK W ajalnTalliu
MepcoHalla K BHEIPSHHUIO HOBBIX TeXHOJIOTHH [1, 2]. B cBsi3u ¢ 3TUM B paboTe MIPUMEHSIOTCS JIEMEHTBI
WHBECTHUIIMOHHOTO aHAJIN3a, BKIIIOUAIONINE pacuéT mokaszarens otnaun oT naBectunmii (ROI), a Takxke
aHaJu3 JTUHAMUKH KITFOUEBBIX YKOHOMUYECKHUX TIOKa3aTeNel AesITeIbHOCTA KOMITAaH!H [2].

DOkoHOMHYECKass APPEKTUBHOCTh WHBECTHIIMH B OOyYEHHE IepCOHAla OIICHUBAETCS 110

bopmyie:
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rne E— skoHoMuueckuii 3ddekr or peanusanuu mporpamm oOyudeHus, C— 3arpaTbl Ha
oOydyeHue mnepcoHana. lcmonp30BaHWUE ITAHHOTO TOKA3aTeisl MO3BOJSCT OINPEISIUTh HE TOJIBKO
OKYIIaeMOCTb 3aTpaT Ha 00y4YEeHHE, HO M CTECTICHb MX DKOHOMHYECKOM 11eJIeCO00Pa3HOCTH 10 CPABHEHUIO
C aJTBTepHATHBHBIMH HAITPABICHUSIMH HHBECTUPOBAHUS [2].

PesynbraThl OTpacieBBIX WCCICAOBAHUN U aHAIU3 NMPAKTUKU KOPIIOPATHBHOTO OOy4YCHHsS B
He(Tera30BbIX KOMIIAHUSX CBUJICTEIBCTBYIOT O TOM, YTO BHEAPEHUE CUCTEMHBIX MPOrpaMM O0yUYCHHS
o0ecrednBaeT poCT MPOU3BOAUTEIHHOCTH TpyAa B cpeareM Ha 10—-15 %, cHImKeHHe omeparmoHHBIX
uznepkek Ha 5—10 %, a Takxke cokpaiieHue Tekydectu kaapos Ha 10-20 % [1, 3]. DxoHoMu4eCcKuit
3¢ ekt popMupyeTcs 3a CUET MOBBIIICHUS MPO(PECCHOHAIBHBIX KOMIIETESHIIUH TIEPCOHANA, CHIDKESHUS
YHCIIa TEXHONOTUYECKUX OIIMOOK M ONTUMHU3ALMHU IPOM3BOICTBEHHBIX IPOLECCOB [3].
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Pucynok. DxoHomuueckuit 3pektT nHBecTUIHiA B 00yueHHe TIepcoHalia He(hTera3oBbIX KOMITAHUH

Ha pucyHke npe/icTaBieHsl ycpeAHEHHBIE M3MEHEHHSI KITFOYEBBIX SKOHOMUUECKUX TIOKa3aTeen

1ocjie BHEAPEHUS! KOPIOPATUBHBIX MPOrpaMM OOy4eHHs: pOCT MPOU3BOJUTEIBHOCTU Tpyaa Ha 12 %,

CHIDKCHHUE OTCPAllMOHHBIX HU3JAEpKeK Ha 8 % W CcoKpaleHue TeKydecT KaapoB Ha 15 %.

[IpeacraBieHHble JaHHBIE HAISIHO TIOITBEPIK/IAIOT HHBECTHIIMOHHBINA XapakTep 3arpar Ha oOydyeHue

NEepCOHANTa W WX TMOJOKHUTEIBHOE BIMSHUE HA HKOHOMHYECKYIO A()(HEKTHBHOCTH IESATENBHOCTH
He]Tera3oBbIX KOMITAaHHH.

JINTEPATVYPA:

1. banawosa H.B., Xapvkuna B.C. OueHka peHTa0EIbHOCTH WHBECTUIIMH B IMEPCOHAI: OCHOBHBIE
METOMYECKUE TIOAX0 bl // DKoHOMUKA Tpyna. 2023.

2. laughynnuna M.M., Huzamosa I’ 3., Mycuna J[.P. YiipaBieHue o0yueHUEM U pa3BUTHEM TIEPCOHAIA B
HedTera3oBoi KOMIIaHUM // DKOHOMHUKA W yNpaBJeHUE: HayYyHO-TpakTHYecKuil >xypHai. 2022. Ne 6
(168). C. 123-127. DOI: 10.34773/EU.2022.6.21.

3. Kubanos A.A., Jlypaxosa U.b. luBecTUIMK B YSIOBEUECKHIA KaITUTAN U OIICHKA UX 3()PEKTUBHOCTH
// Oxonomuka tpyna. 2021. Ne 4. C. 45-53.

REFERENCES:

1. Balashova N.V., Kharkina V.S. Assessment of return on investment in personnel: methodological
approaches, Labor Economics, 2023 / Balashova N.V., Har'kina V.S. Ocenka rentabel'nosti investicij v
personal: osnovnye metodicheskie podhody, Jekonomika truda, 2023.Gaifullina M.M., Nizamova G.Z.,
2. Musina D.R. Personnel training and development management in oil and gas companies, Economics
and Management: Scientific and Practical Journal, 2022, no. 6 (168), pp. 123-127. DOL
10.34773/EU.2022.6.21 / Gajfullina M.M., Nizamova G.Z., Musina D.R. Upravlenie obucheniem i
razvitiem personala v neftegazovoj kompanii, Jekonomika i upravlenie: nauchno-prakticheskij zhurnal,
2022, Ne 6 (168), s. 123—127.

3. Kibanov A.Ya., Durakova I.B. Investments in human capital and evaluation of their efficiency, Labor
Economics, 2021, no. 4, pp. 45-53 / Kibanov A.Ja., Durakova I.B. Investicii v chelovecheskij kapital i
ocenka ih jeffektivnosti, Jekonomika truda, 2021, Ne 4, s. 45-53.

158



DKOHOMHYECKHE acleKThl HHTerpanuu ESG-noaxona B cuctemy yrpasieHUS HeTera3oBbix
KOMITAHUM
OpakbaeBa Dnb3a bantabaesHa
CryneHt
Oumuman PI'Y vedtn n raza (HUY) umenn .M. I'ybxuna B ropone Tamkente
Hayunsriii pykoBoauTens: npenonaBatens AomynaeBa Manuna baxanuposHa
Oumuman PI'Y vedtn u raza (HUY) umenn .M. I'ybxuna B ropone Tamkente

AHHOTAIIUA

B pabote paccmarpuBaercs ESG-moaxon Kak seMeHT CHCTEMBI YIIPABICHUS YKOHOMHYECKOM
YCTOHYMBOCTBHIO He()Tera3oBhix KoMmaHuii. Ha ocHoBe aHann3a KOpHOpaTWBHOW He(QUHAHCOBOMH
OTYETHOCTH M OTPACJICBBIX AHATMTUYECKHX MaTepualioB oleHuBaeTcs Biusaue ESG-¢haktopoB Ha
OMEpallMOHHBIE  3aTparhl, MPOM3BOJACTBCHHBIC PHCKH U  WHBECTUIMOHHYIO  YCTOHYHBOCTS.
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ABSTRACT

The paper examines the ESG approach as an element of the economic sustainability
management system of oil and gas companies. Based on corporate non-financial reporting and sectoral
analytical materials, the impact of ESG factors on operating costs, production risks, and investment

sustainability is assessed. The empirical basis includes data from Uzbekneftegaz JSC and Uztransgaz
JSC.

KEYWORDS
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CoBpeMeHHOE pa3BUTHE HE(TEra30BOW OTPACIH COMPOBOXKIACTCS YCHICHHWEM TpeOOBaHUI K
9KOJIOTHYECKOH O€30MacHOCTH, COLHAJIFHOW OTBETCTBEHHOCTH M Kaye€CTBY KOPIIOPaTUBHOIO
ynpasnenusa. B atux ycnosusax ESG-noaxon Tpanchopmupyercss W3 MHCTpyMeHTa He(pHHaHCOBON
OTYETHOCTH B MEXAaHH3M PUCK-OPHEHTHPOBAHHOTO YHPABJICHMS, OKA3bIBAIOIIMN MPSIMOE BIUSHUE Ha
9KOHOMHUYECKHE TTOKa3aTeN AeITeIbHOCTH KoMMauui [1].

Bricokas kanuTano€MKoOCTh He(hTerazoBoro CeKTopa 1 3HaYUTENbHbIE TOTEHIMATBHBIC TIOTEPH,
CBA3aHHBIE C AaBApUSAMH, TEXHOJIOTMYECKHMH COOSAMH ¥  OJKOJIOTMYECKHMH WHIMICHTaMH,
00yCJIOBIMBAIOT CYIIECTBEHHYIO POJIb HE(UHAHCOBBIX PHCKOB B CTPYKTYpE ONEPAIIIOHHBIX PACXOIOB.
[o onleHKam OTpaciieBBIX aHAIMTHKOB, COBOKYITHOE BiusiHne ESG-pruckoB criocoOHO hopMHupOBaTh 10
15-25 % onepauMOHHBIX 3aTPaT, YTO ONpPENEIsIeT HEOOXOAUMOCTb UX CUCTEMHOr0 yrpasieHus [1].

OKOJIOTHYECKHE, COIMaIbHBIE U YIpaBlieH4Yeckrue KoMmmoHeHThl ESG Bo3aeiicTByroT Ha
HSKOHOMHMYECKYIO YCTOWYMBOCTh KOMIIAHUI Yepe3 pa3iuuHble KaHajbl. DKOJOTHMYeCKHe (HakTopbl
ONpEAEIAIOT YpPOBEHb BHEIUIAHOBBIX 3aTpaT M PEryIATOPHBIX PHUCKOB, COLUAJIbHBIE —
MIPOM3BOIUTENIEHOCTD TPYJA M aBAPUIHOCTH, YIPABICHYECKHE — WHBECTUIIHOHHYIO YCTOHYHBOCTH H
Ka4eCTBO YIIPABJICHUECKUX perienuii [1, 2].

OcobeHHOCThI0 He(TEera3oBOro cekropa sBiseTcs AuddepeHnmanis ypoBHEH peann3anuu
ESG-monxona. Ha crparermueckom ypoBHe ESG wmHTErpupyercss B KOPHOPAaTHBHYIO TOJUTHKY H
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CUCTEMY IOJTOCPOYHOIO YIPAaBJIEHUS YCTOMYMBOCTBIO, TOIJa KaK Ha ONEPAIMOHHOM YPOBHE OH
peanusyercs 4epe3 HHCTPYMEHTHI yIIPaBICHHUS MPON3BOICTBEHHBIMU U HH(PPACTPYKTYPHBIMH PUCKAMHU.
Yka3aHHbIE pa3IMyus HATISIHO TPEICTABICHBI B TAOIHIIE.

Tabnuna. Bnusinue ESG-¢pakTopoB Ha SKOHOMHYECKHE TIOKA3aTEIH H YPOBEHb PUCKOB HE(TETa30BbIX
KOMITaHUH

ESG-xommonent / | KitoueBble HeprHaHCOBBIE | YIIpaBIeHUECKHE OKxoHOMHYECKHH 3P PeKT
YPOBEHb PHUCKH HUHCTPYMEHTHI
peanuzaniu
Environmental (E) DKOJOrHYecKue DKOJIIOTMYECKUIA CHmKeHNe BHEIUIAHOBBIX
WHOUACHTHI, TOTEPH Ta3a, | MOHUTOPHHI,  CHIDKCHHE | DKOJOTMYECKHX 3aTpaT Ha
PeryJIsaTOpHBIE CAHKLIMU TEXHOJIOTHYECKUX TOoTeph, | 1020 %, cokpammeHue
KOHTPOJIb BHIOPOCOB PETYISITOPHBIX PUCKOB
Social (S) [Ipon3BoACTBEHHBIN [Tporpammet HSE, | CHmwxenne TpaBMaTu3Ma
TpaBMaTH3M, KazpoBast | oOyduenne u  pasButue | Ha  20-30 %, pocr
HECTaOMIIBHOCTh HepcoHana TIPOU3BOJUTEILHOCTH
Tpyaa Ha 5-15 %
Governance (QG) VYipaBneH4ueckue u | ESG-xomutersl, [ToBbiieHUE
HWHBECTULIMOHHBIEC PUCKU HHTErparis ESG B | MHBECTHUIMOHHOU
CUCTEMY PHUCK- | YCTOMYUBOCTH, CHI)KEHHE
MEHEJIKMEHTa yIpaBieHUYECKOU
HEONPeeNEHHOCTH
OnepanvoHHBIH ABapun u npocrou | Puck-opuenruposanHoe CHmxeHHe aBapUHHBIX H
YPOBEHb (AO | marucTpalbHBIX yIpaBieHUE BHEIUIAHOBBIX 3arpar Ha
«Y3TpaHcras) ra3onpoBOOB nH(ppacTpyKTYypoi, 10-20 %
KOHTPOJIb ~ TEXHHYECKOTO
COCTOSTHHS
Crpareruueckuil Honrocpounslie ®opMupoBaHuE ESG- | Poct ympaBmsemoctu U
YPOBEHb (AO | pemyrannoHHbIE U | cTparernu, He(QHUHAHCOBAS | MHBECTHUIIMOHHOMN
«¥Y30ekHedTeras») | MHBECTUIMOHHBIC PHCKU OTYETHOCTh TIPUBJICKATEIILHOCTH

AHanu3 AaHHBIX, IPEJACTABICHHBIX B Tabuie 1, mokaseiBaeT, uto ESG-noaxon obecnieunBaet
CHIDKCHHE BHEIUIAHOBBIX U aBapUHHBIX 3aTPaTt, IOBBIICHUE IPOU3BOAUTEILHOCTH TPYA U YKPEIIJICHHE
MHBECTULIMOHHOHN ycToitumBocTH Kommanuil. Takum oOpasom, ESG-uHCTpymMeHTHI B HedTerazoBom
CEKTOpE BBHIMOIHAIOT (PYHKIHIO SKOHOMHYECKH 3HAYMMOTO MEXaHW3Ma YIPaBICHHUS PHUCKAMU U
YCTOWYMBBIM Pa3BUTUEM.
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AHHOTALIUA

B pabote paccmarpuBaeTcs poiib SKOJIOTHYECKOrO MEHE/DKMEHTa B CHM)KCHHHM DPUCKOB Ha
npumepe byxapckoro HedrenepepabdaTsiBaroiero 3aBofa. [loka3zaHo, 4To MPOU3BOACTBO JH3EIHLHOTO
TOILTUBA EBPOIICHCKOro KJIacCca, UCIIOIb30BaHUE BO3OOHOBISIEMBIX HCTOYHUKOB SHEPTUU U TPOTPaMMEBI
03CJICHEHUSI CIIOCOOCTBYIOT CYIICCTBEHHOMY CHIDKCHHIO BBIOPOCOB M IOBBINICHHIO YCTOHYHBOCTH
npennpusaTus. OZHOBPEMEHHO BBISBICHBI IPOOJIIEMBI COKpamIeHUs OOBEMOB TepepabOTKH |
orpannueHHOro mnpumeHenuss BUD. OGocHoBaHa 1ienecoo0pa3HocTh BHeapenus WU-cuctem mns
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ABSTRACT

The paper analyzes the role of environmental management in risk reduction using the Bukhara
Oil Refinery as a case study. The results show that European-standard diesel production, renewable
energy use, and greening programs significantly reduce emissions and enhance sustainability. At the
same time, declining processing volumes and limited renewable energy coverage remain challenges.
The implementation of artificial intelligence systems for emission forecasting and optimization is
proposed as a promising development direction.

KEY WORDS
Environmental management, oil refining, environmental risks, sustainable development, energy
efficiency, Bukhara Refinery.

HedrenepepabarsiBatoliast MpOMBIIIIIEHHOCTh OTHOCUTCS K SKOJIOTHYECKH OMACHBIM OTPACIISIM
C PUCKaMH Ul OKPYXXaloLeH cpelbl, 3M0pOBbs HACENCHHUS U COLUAILHO-3KOHOMUYECKOTO Pa3BUTHS
peruoHoOB. B ycloBHSIX yKeCcTOUYEHUS DKOJIOTHUYECKUX TpeOOBaHWH W MOJCPHHM3ALMU TPOM3BOJICTB
ocoboe 3HaueHue mnpuodbperacT 3PPEKTUBHBIA DKOJIOTUYCCKUN MEHEHKMEHT, HaIpaBICHHBIN Ha
CHIDKEHHE PUCKOB, MOBBIILIEHNE HEProdPPeKTUBHOCTH U (PMHAHCOBYIO YCTOHYNUBOCTb.

BHII3 B Byxapckoii obnactu nepepabarbsiBaeT A0 2,5 MIH TOHH YIJIEBOAOPOAHOTO CHIPHS B TO,
BKJTIOUast HE()Th M Ta30BBIM KOHJEHCAT, BBIMTyCKaeT OCH3WHBI, Au3ens Euro-4—Euro-6, aBuanmoHHbIH
KEPOCHH, CXXIDKCHHBIN ra3 u npyrue nponykrtel. B 2022-2024 rogax 00b€éM nepepaOOTKu CHU3HUICS C
1,7 no 1,5 MJIH TOHH, IPH 3TOM YBEIHYMIACH JTOJIS UMIIOPTHOTO CHIPHS, YTO OTPAKAET KOPPEKTUPOBKY
CBIPBEBOM CTPATETUH M aJANTAIINIO K PBHIHKY.

KitroueBbIM HamnpaBiIeHHEM SKOJIOTHYECKOT0 MEHEHKMEHTA CTaJI0 MPOU3BOACTBO AM3EIBHOTO
TOIUIMBA €BPONENUCKOro Kilacca, YTO MO3BOJMIO CHU3HMTH BBIOPOCHI OKCHIOB cepbl MoYTH B 18 pas u
COOTBETCTBOBaTh cTaHAapraM FEuro-5 u Bbime. WToroBsle mokazarend CHHXECHUS BBIOPOCOB
MIPECTaBIECHBI B TAOIHIIE.

BHII3 ygacTByeT B roCcy1apCTBEHHBIX U KOPIIOPATUBHBIX TPOrpaMMax 03€JIE€HEHHS, BBICAKHIBAS
JIEKOpaTHBHBIC JIEPEBbsS M cakcayibl, 4TO (HOPMHUPYET 3eJEHBIE MOsica BOKPYT MPOHM3BOACTBEHHBIX
00BEKTOB M CHWXKAET JKOJIOTHYECKYIO HArpy3Ky, yIydllas JOBepue oOIIecTBa M KOHTPOIHPYIOLIHX
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OpraHoB. DHepromnorpediieHHe YacTHYHO oOecrieuuBaeTcsl POTOIICKTPHUECKUMH CTaHIusIMH: B 2023
TO/Iy X MOIITHOCTH cocTaBmia 5,87 MBT, ¢ mnanupyembiM yBenmdeHuem a0 8,35 MBt B 2025 roxy, uto
MTO3BOJIUT MTOKPBIBATh Oosee 12% morpebisieMoil SHEpruu U CHIDKATh YIIeponaHbrii cuen [1].

Tabmuma. CHImKeHHE BRIOPOCOB OKCHAOB cephl (2020-2024 rT.) [1]

ITokazarens En. m3mepennst | O6beM [Ipumedanne

BriOpocsl  OKCHIOB VYpoBeHb, OT  KOTOPOTO  OTCYUTHIBACTCA
cepsl (00branoe IIT) TH 1901 CHID)KEHHUE

103;658::::;0 IE){,()C OB | 1y 113 JlOCTUTHYTBIN YPOBEHb

CHmxenne BEIOpocoB | % 93-94% 3a cuet mpousBoacTBa EBpo-nm3ens
CHuxeHHe BEIOPOCOB | KPaTHOCTH 17-18 pa3 | 3a cuet mpousBoacTBa EBpo-nu3ens

CornpanpHas TOJTUTHKA HAIpaBJICHAa Ha IOANCP)KaHWe YHUCIECHHOCTH IepcoHana okoio 3 450
YEJIOBEK M MOBBINIEHUE CPEAHEH 3apIiiatThl ¢ 6 746 Teic. cym B 2022 rogy mo 8 632 teic. cym B 2024 rogy,
YTO CHMIKACT COLMAJIbHBIC PUCKH, MMOBBINIAECT MOTUBALIUIO pa6OTHI/IKOB 1 YKPCIUIACT IMMPOMBIIIJICHHYIO
0e301acHOCTb.

Cpenn mpobneM oOcCTaloTCsl CHIDKEHHE Oo0bEéMa TepepaldOTKH, OTPaHWYCHHOE TOKPHITHE
9HepromnoTrpeOieHrss BO30OHOBISIEMBIMH HCTOYHUKAMH, Pa3pbhiB B OIJIaTe Tpyla M HEOOXOIUMOCTh
MOZEPHHU3ALUN 000PYIOBAHHMS ISl COOTBETCTBUS cTaHapTaM Euro-6. IlepcrieKTHBHBIM HanpaBieHHEM
SBJSIETCSl BHEAPEHUE CHUCTEM NPOTHO3UPOBAHMS M ONTUMH3ALMU BBIOPOCOB Ha 0a3e MCKYCCTBEHHOTO
HWHTCIIJICKTA, KOTOPBLIC AHAJIM3UPYIOT JAaHHBIC C AJATYMKOB B pPCaJIbHOM BPEMCHH, IMPOTrHO3UPYIOT
NPEBBHIICHUST HOPM M KOPPEKTHPYIOT paboTy oO0OpyAoBaHHA. AHAJOTMYHBIC PEUICHUS YCIEUIHO
npumensitorcst Ha HII3  Shell B Ilepuuce wu Tengizchevroil, 4To TO3BONSIET TOBBICUTH
SHEeprodPGEeKTUBHOCTh U CHU3HUTH BHIOPOCHI [2,3].

KommiexkcHbiii  sxojormyeckuii  MeHemkMmenT  BHII3,  Bkarouaromumii  O3€JICHEHHE,
UCIIOJIb30BaHUE BO300HOBISIEMOM 3Hepruu, conuanbHble Mepbl u MM-texnonmoruu, 3¢dexTuBHO
CHIDKAeT SKOJIOTUYECKHE, IPOU3BOICTBEHHBIE W COLUAIBbHO-IKOHOMHYECKHE PHCKH, ITOBBIIIAET
YCTOWYMBOCTDh MPEANPHATHS, YKpersieT (UHAHCOBYIO CTa0MIBHOCTH W CO3MAET OCHOBY ISt
JlaJIbHEMIIEN MOAECPHU3ALMH OTPACIIH.

JINTEPATVYPA:

1. Buyrpennsist nokymenranust OOO «byxapckuii HedrenepepabarsiBatomuii 3aBoa» (BHIT3), Byxapa,
20222024 rr.

2. Shell. Climate: Shell’s net zero ambition and emissions reduction progress // Shell [DnexTpoHHbII
pecypc]. URL: https://www.shell.com/sustainability/climate.html (1ara oopamenus: 27.12.2025)

3. How artificial intelligence is used in Tengizchevroil // Tengizchevroil [9nekrponnsrii pecypc]. URL:
https://tengizchevroil.com/tco-news/detail/2024/04/06/how-artificial-intelligence-is-used-in-
tengizchevroil (mata obparenus: 27.12.2025)

REFERENCES:

1. Internal documentation of Bukhara Oil Refinery (BNPZ), Bukhara, 2022-2024. / Vnutrenjaja
dokumentacija OOO «Buharskiy neftepererabatyvajishchiy zavod» (BNPZ), Buhara, 2022-2024 gg.

2. Shell. Climate: Shell’s net zero ambition and emissions reduction progress // Shell [Electronic
resource] URL: https://www.shell.com/sustainability/climate.html (accessed: 27.12.2025).

3. How artificial intelligence is used in Tengizchevroil // Tengizchevroil [Electronic resource]. URL:
https://tengizchevroil.com/tco-news/detail/2024/04/06/how-artificial-intelligence-is-used-in-
tengizchevroil (accessed: 27.12.2025).

162


https://www.shell.com/sustainability/climate.html?utm_source=chatgpt.com
https://tengizchevroil.com/tco-news/detail/2024/04/06/how-artificial-intelligence-is-used-in-tengizchevroil?utm_source=chatgpt.com
https://tengizchevroil.com/tco-news/detail/2024/04/06/how-artificial-intelligence-is-used-in-tengizchevroil?utm_source=chatgpt.com
https://www.shell.com/sustainability/climate.html?utm_source=chatgpt.com
https://tengizchevroil.com/tco-news/detail/2024/04/06/how-artificial-intelligence-is-used-in-tengizchevroil?utm_source=chatgpt.com
https://tengizchevroil.com/tco-news/detail/2024/04/06/how-artificial-intelligence-is-used-in-tengizchevroil?utm_source=chatgpt.com

Ponb nHBecTHILINIT B 3KOHOMUKY 3HaHUH 111 MHHOBALIMOHHOTO Pa3BUTHUS He(pTEra3oBoi oTpaciu
VY36ekucrana
CarunoB Epmoc EpGonar yist
CrygeHt
Oumman PI'Y vedtn u raza (HUY) umenn .M. I'ybxuna B ropone Tamkent
Hayunsrit pykoBoauTes: K.3.H., JoueHT OtTo Onpra SarapoBHa
Ounuan PI'Y vedtn u raza (HUY) umenn U.M. ['yOkuna B ropoae TamkeHT

AHHOTALUA

B nanno#t paboTe paccMarpuBaeTCs 3HAYCHWE WHBECTHUIIMA B JKOHOMHUKY 3HAHUHM JUIA
WHHOBAIlMOHHOTO PAa3BUTHS HEPTETA30BOM OTPACIH Y30eKHCTaHa. AHAIU3UPYETCS TEKYIEe COCTOSHIE
oTpacid, HEOOXOIWMOCTh BHEJIPEHHS HOBBIX TEXHOJOTHH ¥ pOJb YEIOBEYECKOro KamuTama.
PaccMaTpuBaioTcsi MHBECTHIIMOHHBIE ITPOEKTHI, CIIOCOOCTBYIOIINE MOJIEPHHU3AINN ¥ TIOBBIIIEHUIO
KOHKYPEHTOCTIOCOOHOCTH cekTopa. Oco00e BHUMAaHUE YICNISCTCS MEPCICKTHBAM UHTETPALU HAyYHBIX
HCCIENOBaHUN U TIEPEOBBIX TEXHOJIOTHI B MPOU3BOJICTBEHHBIHN MpoIlecc.

KJIFOYEBBIE CJIOBA
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The role of investment in the knowledge economy for innovative development of the oil and gas
industry in Uzbekistan
Saginov Yerdos Erbolat uli
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Scientific supervisor: PhD, associate professor Otto Olga Edgarovna
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ABSTRACT

The article examines the importance of investment in the knowledge economy for the innovative
development of Uzbekistan’s oil and gas industry. The current state of the industry, the need for new
technologies, and the role of human capital are analyzed. Investment projects aimed at modernization
and increasing sector competitiveness are considered. Special attention is paid to the prospects of
integrating scientific research and advanced technologies into the production process.

KEYWORDS
Investment, knowledge economy, oil and gas industry, innovation, Uzbekistan.

HedrerazoBas orpacnbs Y30ekucraHa UrpaeT KIIOUEBYIO POJIb B HAIMOHAIBLHOW SKOHOMHKE,
obecnieunBas oxoiso 15% BBII crpansl. [3] Oxnako ycrapeBuias HHQPACTPYKTypa U HU3KUH YPOBEHb
BHEJIPCHUS] MHHOBALIMI CAEPKUBAIOT JalIbHEHIIee pa3BUTHE. B 3TOH CBSA3M MHBECTUIIMM B SKOHOMHUKY
3HAHW, BKJIFOYAOIe (UHAHCUPOBAHNE HAYYHBIX MCCIIEOBAaHUN, pa3BUTHE YEJIOBEUSCKOTO KaruTasa
1 I (HPOBU3AIMIO MTPOIIECCOB, CTAHOBSITCS CTPATETMYECKH BAXKHBIMHU.

[TpumepoM ycrenHOro BHEAPEHUsI THHOBALIUH SBJISIETCS IPOEKT LU(PPOBU3ALIUH IPOLIECCOB Ha
6aze Lllypranckoro razoxumuyeckoro komriekca (III'XK). C npumenenuem texHomoruii MaTepHeTa
Bemiet (IoT) u nmpeaukTuBHON aHanuTUKK 3(dekTuBHOCTL NOOBMM Oblia yBenamueHa Ha 22%. [3]
Brenpenne nckycCTBEHHOTO HHTENIIEKTA B aHAJIM3 T'€0JIOrOpa3BEe0UHbIX JaHHBIX 03BOJINIIO TOBBICUTh
TOYHOCTb IPOTHO3UPOBaHMs 3anacoB Ha 30%.

CymiecTBeHHYI0O pOib B MOJEPHU3AIMU OTPACId Wrpar0T HMHOCTPAHHBIE WHBECTHUIIWH,
HanpapJiCHHbIE Ha BHEAPEHWE MNepedoBeIX TexHoioruid. Tak, B 2023 romy oObeM NPHUBICYCHHBIX
MHOCTPAaHHBIX WHBECTHIMI B HedreraszoByro chepy Y3OekucraHa mpeBbicusl $4,5 Mipa. (pUCYHOK).
Peanu3zarus ”HBECTUIIMOHHBIX IIPOEKTOB B paMKax rOCyAapCTBEHHBIX IIPOTPAMM ITO3BOJIMIIA YBEIHUNTh
JIOJTFO TIepepabOTKH YIIIEBOJOPOIHOTO CHIPhSI, YTO CHHXKAET 3aBUCHMOCTD OT JKCIIOPTA ChIpod HeQTH U
raza. lcnonp3oBaHME COBPEMEHHBIX METONOB JMOOBIYM, TaKUX KaK THUAPOPA3phIB IJIacTa |
TOPU30HTaIbHOE OypeHHUe, OBBICUIIO pEHTa0EIbHOCTh MPOM3BoACTBa Ha 18%. [2]
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Pucynok. O6beM MpuBIIEYeHHBIX HHBECTUIINH B HE(PTEra3oByro oTpacis Y30ekucrana 3a 2020-2023
roasl (Miapa $) [2]

OTOT PUCYHOK WILIFOCTPHPYET JUHAMHUKY POCTa MHBECTHULUM B OTpacib 3a MOCIEIHHE TOIB,
JEMOHCTPHPYS MX BIHMSHUE HAa MOJACPHHU3ALMIO U TMOBbIMIEHHE 3(P(PEKTUBHOCTH Npomu3BoacTBa. OH
MOKa3bIBaeT, KaK yBEJIMUYEHHE MPHUTOKA KamuTaja CIOCOOCTBYeT BHEIPEHHIO HOBBIX TEXHOIOTHH,
Pa3BUTHIO UHPPACTPYKTYPHI U TIOBBIIICHUIO KOHKYPEHTOCIIOCOOHOCTH CEKTOpA.

BHCI[peHI/IC MHHOBAaIIlMOHHBIX TEXHOJIOTUI U Pa3BUTUC HAYYHBIX I/ICCHGI[OBaHI/Iﬁ SBJIAIOTCA
KITFOYEBBIMH (DaKTOpaMH yCTOMYUBOTO POCTa CEKTOpa. DTO IMO3BOIUT Y30E€KHCTaHy CTaTh OJHUM H3
TEXHOJIOTUYECKHX JIUJIEPOB oTpaciu B LleHTpanbHOU A3uu.
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[lepcnieKTHBBEI aBTOMATH3aLMH CIMBO-HANMBHBIX 3CTaKa] Ha OCHOBE TEXHUKO-DKOHOMHUYECKOTO
000CHOBaHUS
CarunoB Epmoc EpGomnar yist
CrygeHt
Oumunan PI'Y medtn u raza (HUY) umenn .M. I'ybxuHa B ropozae TamrkeHTe
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AHHOTALUA

PaccmarpuBaroTcs mepcreKTUBBI aBTOMATH3AINH CIIMBO-HAJMBHON 3CTaKa bl KAK MHCTPYMEHTA
MOBBIIIICHHUS TPOIMYCKHOM CIOCOOHOCTH, TOYHOCTH y4eTa U YPOBHS MPOMBIIUICHHONW O€30MacHOCTH.
Ilenms paboTHI - 000CHOBATEH IEIECO00PA3HOCTH MOATANTHOM MonepHu3annu CHD Ha 0OCHOBE CpaBHEHUS
PYYHOIO M aBTOMAaTU3HPOBAHHOIO PEXUMOB M0 KiatoueBbIM KPI. Meronuka BKiIOUaeT aHalnu3 y3KOro
Mecta Tmporecca, (OPMHUPOBAHME KOHTYPOB H3MEPCHHMS, YIpaBiIcHHS M  (YHKIIMOHAIBHOM
0e30MacHOCTH, a TAKXKe OIICHKY 03U 1aeMoro 3(h(eKTa 1o mokaszareisiM CKOPOCTH, y4eTa, 0€30IMacHOCTH
U udpoBu3anuu. Pe3ynsraToMm sSBiIseTcs JOPOKHAS KapTa U3 TPEX 3TAIOB ¢ HapacTarommM 3hdekTom
¥ MUHUMaJbHBIMH OcTaHoBaMu. [IpakTudeckas 3HaYUMOCTh cocTouT B Habope KPI, noctarounom mist
npeasaputenbHoro TOO U MOATBEPKASHUS OKYITaeMOCTH.

KJIFOYEBBIE CJIOBA
CrnuBo-HaMBHAS ACTaKaJ/a; aBTOMATU3alUs; MPOMYCKHAs criocoOHOCTh, TOO; 0KymnmaeMoCTh;
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Prospects for automation of rail loading/unloading racks based on a feasibility study
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Student
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ABSTRACT

The paper explores prospects for automating rail loading/unloading racks to increase
throughput, improve accounting accuracy and enhance industrial safety. The goal is to justify a phased
modernization approach by comparing manual and automated operations using key KPIs. The method
combines bottleneck analysis with the design of measurement, control and functional safety loops and
an effect assessment across speed, accounting, safety and digital traceability. The result is a three-stage
roadmap with incremental benefits and minimal shutdowns. The KPI set supports a preliminary
feasibility study and payback validation.

KEYWORDS
Loading rack; automation; throughput; feasibility study; payback; functional safety; SCADA,;
interlocks.

CnuBo-HanuBHBIe 3cTakansl (CHD) saBhsioTCs KPUTHUECKUM Y3JIOM TPaHCIIOPTHO-CKIIAICKOM
JIOTHCTUKU HEe(PTENpPOAYKTOB U JPYTHX XKUJIKHX YIIIEBOJOPOJIOB: MMEHHO 37IeCh KOHIEHTPHPYIOTCS
MOTEPU BPEMEHU M MPOMYKTA, PACXOXKJEHHUS ydeTa M IIOBBINICHHBIE PUCKM HWHIMJIEHTOB H3-3a
yenoBeueckoro Qaxropa. PaccmatpuBaercss kak (QYHKOUS H3MEPUMBIX S(GQHEKTOB OT COKPALICHHUS
MPOCTOEB W PYYHBIX OMEpaluii, yMEHbIICHUS MOTEPh W PACXOXKACHUH ydeTa, a TakKe IMOBBIIICHUS
NPOMBINUIEHHOH Oe3omacHocTH. KimroueBoil pesynsrar - AOpOXKHas KapTa MOAEpPHM3ALMH: dTam | -
JaTYUKH U «IUPOBOH KypHa» onepanuid (ObIcTpas LuppoBU3aLus U AUCHUIIMHA JaHHBIX); 9TaIl 2 -
aBTOMaTH4yeckoe jo3upoBanue u interlock (TexHOmormveckwe OIOKMPOBKH), O0OECIIEUHBAIOIINE
COKpaIleHHe IUKJIA U CHI)KEHHE OmMOO0K; 3Tan 3 - moaHodyHKnoHanbHas SIS (cuctema mpubopHOit
6e3onacHoctu) ¢ ESD (aBapmiiHoe otkmiouenue), nnterpauuein ¢ ERP (cuctema mnmanupoBaHust
PECYpPCOB MPEANPHSITHS) U MPETUKTHBHBIM 00CITYKHBaHHEM.
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Tabnuna. DtamHocTh aproMarm3anmu CHD u oxumaemeie a¢dextst mo KPI [3]
Oram CocraB pemneHui KPI myst koHTpOIIS Oxungaemsbii d3hdHexT
Jaruuku cocrosinus | Jlons omepauuii ¢ TOJHBIM | BbICTpBIH pocrt
(ypoBeHb, HaOOpOM  JaHHBIX; BpEMS | MPO3PaYHOCTH u
TemIeparypa/JaBieHuE, odopmieHus; YHCIIO | JUCIATUIMHBI
3a3eMIICHUE); DIEKTPOHHBIA | KOPPEKTHPOBOK/PACXOKIICHUH | TaHHBIX;, CHIKCHHE
Oram 1 JKypHaN omeparuii; 0a3oBas | ydera; coOfofIeHre | pyYHBIX OmHn0O0K;
SCADA/APM; oT4eTsl | | peraMeHTOB. MIOJArOTOBKA K
poTH ToCTymAa. YIPaBJICHAIO
JTIO3UPOBAHUEM "
OJOKHPOBKAMH.
ABTOMaTHYECKOE Cpennsist uTenbHOCTh | CokpalieHue
JIO3UPOBAHHE [UKJIa; IPOCTOW/OKUIAHUS, | BPEMEHH OTepaIiii u
Macchl/00bema; OTKJIOHEHHE JO3Bl; YHCIIO | POCT  MPOITyCKHON
Srar 2 perynupyromune Mepe3anyCcKoB M BHEIITATHBIX | CIOCOOHOCTH;
knanase/mpuBonsr;  [JIK; | BMemrarenbCTs. CHIKEHUE  TOTEPb;
interlock (TexHOMOTHUCCKHE CTa0HIM3aITis
OJIOKUPOBKH) u Ka4yecTBa Omeparui.
aBTOMAaTUYE€CKUH OCTaHOB.
SIS (cuctrema mnpubopHo#i | YUacToTa mnpemoTBpamieHHsx | CHIDKEHNE
oesomacaoctn) u  ESD | uamunentoB; MTBF/MTTR; | mpomsltieHHOTO
(aBapuiiHO€  OTKJIIOYEHHE); | A0S IUIAHOBBIX PEMOHTOB; | PUCKa; YIPaBIseMbIi
MpEeNoTBpalllcHuEe MepenuBa; | noaHota Tpaccupyemoctu u | OPEX; mnoBblmieHue
Oran 3 uaterpamus  SCADA-ERP; | ayaut coObrTuid. HaJEKHOCTH u
MMPEAUKTHUBHASA JUAarHOCTUKA. COOTBETCTBU
TpeOOBaHUSIM
(yHKIMOHATBHOM
0€30IacHOCTH.

[IpennoxkeHHas 3TamHOCTh OOECHEUMBAET YIpAaBISEMOE BHEAPEHME: Ha KaXKJAOM OJTare
dopmupyercs mzmepumbiii Habop KPI, mocraroussiii s yrouHeHus TOO W NOATBEPKACHUS
OKYIIa€MOCTH Tepe]] IIEPEXOJ0M K CIIEAYIOIIEMY YPOBHIO aBTOMAaTU3ALIH.
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Hcnonb3oBaHne yroabHBIX pecypcoB Y30eKUCTaHa Il IPOU3BOICTBA CHHTETHYECKOTO TOTLTUBA
Canmxonos [laxpuep Canmxonosuy!, Mesxenkos Janui I'puropsesuy?
L2Crynent
12®unuan PI'Y uwedru v raza (HAY) umenn UM. I'y6kuna B ropoze Tamikenre
Hayunsrit pykoBoanTens: crapmuii mpenogasarens Axmeno Oradek bermxanosnda
Oumman PI'Y vedtn n raza (HUY) umenn .M. I'ybxuna B ropone Tamkente

AHHOTALIUA

B pabote u3yuyaroTcss BO3MOKHOCTH MPOU3BOJICTBA JKUIKOTO TOTUTUBA U3 YIVIsl B Y30eKHCTaHe ¢
ucmoinb3oBaareM TexHonorun «Coal to Liquidy (®umepa—Tpomntia). AHanmU3 100N W TOTPEOICHUS
yoisg, He()TH W Ta3a BISIBIWI JCHUIMT YIS MU CHWKCHHUE JOOBIYU TPATUIIMOHHBIX YIJICBOJOPOJIOB.
[Mokazano, uto TexHonoruss Puniepa—Tpomnmia 3¢GEKTHBHO MpeBpaIacT yrojib B HeQTENPOIYKTH U
NMOOOYHBIC TMPOMYKTHI, OTKPHIBAs TEPCIEKTUBBI JJIsi JUBEPCU(PHUKAINN SHEPreTUKA U TOBBINICHUS
JHEPreTHYECKON HE3aBUCUMOCTH CTPAHBIL.

KJIFOUEBBIE CJIOBA
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Using Uzbekistan's coal resources to produce synthetic fuel
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ABSTRACT

The paper explores the potential of producing liquid fuel from coal in Uzbekistan using Coal to
Liquid (Fischer—Tropsch) technology. Analysis of coal, oil, and gas production shows a coal deficit and
declining conventional hydrocarbon output. Fischer—Tropsch technology efficiently converts coal into
petroleum products and by-products, offering prospects for energy diversification and enhancing the
country’s energy independence.

KEYWORDS
CTL, Fischer-Tropsch technology, coal, synthetic fuel, Uzbekistan.

Texnonorust CTL (Coal to Liquid) 6s11a paspaborana B 1920-x roqax HEeMEUKMMH XUMHUKaMH
Opanuem Pumepom u Xancom Tpommem. OHa mO3BOJSIET NPeoOpa3OBBIBaTH Yrolb B Ta3 C
MOCIIEAYIOUIUM TPOU3BOACTBOM CHHTETHUYECKOTO KHAKOTO ToruBa. C TeX TOp TEXHOIOTHS
HETPEPHIBHO COBEPILEHCTBOBAJIACH: COBPEMEHHBIE CUCTEMBI CIIOCOOHBI paboTaTh C pa3HBIMHU THUIIAMHU
YISl ¥ IPOM3BOANTE CBEPXUMCTOE TOILIMBO, Oyaromaps MepeaoBbIM NPOLEccaM CXKMKECHUS, KOTOPBIE
VIABIUBAIOT U XPaHAT MOTCHIIMAILHO BPEIHBIE BRIOPOCH [1].
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Pucynok. O6beM 100b1uu 1 oTpednenus yris B Y3oekucrane B 2020—-2024 rr., ThiC. TOHH. [3]
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AKTyanbHOCTb paboThl OOYCIIOBIEHAa TEM, YTO O0BEM MOTpeOneHust yris B Y30eKHucTaHe
MIPEBBITIAET €T0 JOOBIYY, ITIAaBHBIM 00pa30oM H3-3a MIPOU3BOJCTBA AIEKTPOIHEPTHH, Ha KOoTopoe B 2024
roxny npuxoauiock 34% norpediiseMoro yris.

CornacHo nocranoBnenuto IIpesunenta Ne I111-436 ot 02.12.2022 1., k 2030 rogy MOIIHOCTh
BO300HOBIISIEMBIX HCTOYHUKOB YHEPTUH IIAHUPYETCS yBeNUIHTh 110 15 ['BT, a MX 10110 B IPOM3BOICTBE
anekTposHeprun — 1o 6oiee 30%. B 2024 roxy mpon3BOACTBO AMEKTPOSHEPTHH 32 CUET COTHEYHBIX H
BETPOBBIX IEKTPOCTaHIMi cocTtaBuiio 4 754,8 teicsiy kBT 4, Torna xak B 2023 rogy — 6296, Thicau
KBT4, 4TO OTKpBIBaET BOBMOXKHOCTH JJis1 BHeApeHusl TexHomoruii tuna CTL [3].

DNEeKTPOCTAHIINH POAODKAIOT CKUTaTh YTOJIb U T'a3, YTO 3aMeIISET Pa3BUTHE CTPATETHIECKIX
npoektoB CTL, crtocoOHBIX POU3BOANTH U3 YIS MPOAYKTH O0Jiee BBICOKON CTOMMOCTH. Peanm3anus
TaKUX MPOEKTOB TpeOyeT 3HAYMTENbHBIX BpEMEHHU U (PMHAHCOBBIX PECYPCOB.

YronpHBIE 3amackl CTPaHbl COCTABIISIIOT IMOYTH 2 MJIPA TOHH, a OGamaHcoBble Ha [llapryrckom
paspeze — 33 MJTH TOHH, YTO CO37acT MOTCHIMAI I paciIupeHus H00sau. OCHOBHBIM CHIPhEM IS
MPOM3BOICTBA TOIUIMBA OCTAIOTCS HE(PTh, Ta3 ¥ ra30BbIH KOH/IEHCAT.

Tabnuna. O0beM HOOBIYM ra30KOHJICHCATa, Ta3a U He T B Y30ekucTaHe, (ThiC. TOHH / MiTH M?) [3]

T'onst FaSOKOHHTz};{aT TRICAT I'az mumummon M*3 | HedTb ThICSY TOHH
2010 2019,5 65958,5 2017,9

2015 1728 54600,5 1000,1

2020 1291 49768,2 739,4

2024 1188,5 41523,7 713,1

Ho6brua HedTH, raza u ra30BOro KOHJACHcaTa B Y30€KHCTaHE CHHIKACTCS, YTO BEJET K POCTY
umnopta u Heporpyske HII3 u I'TI3, a B mepcnekTHBe — K COKpAIlEHUIO MPOU3BOJCTBA MOTOPHBIX
toruB. TexHomorus @umepa—Tponmia MOKET CTaThb NEPCIIEKTHBHBIM HANPaBICHHEM Pa3BHTHS
TOINIMBHO-OHEPTECTUYCCKOI0 KOMILJIICKCA. OmnbiT Kutas IMOKa3bIBACT, YTO IIPpU 6OHLHH/IX 3aracax ynis u
orpaHUYEHHBIX pecypcax HedTH u raza CTL-mpoekTsl ciocoOHBI €3KeToaHo MepepadatriBarh Oomnee 20
MJTH TOHH YTJISl B 4 MJTH TOHH HE()TEIPOIYKTOB C TIPOM3BOICTBOM JN3eIIs, HAQTHI, COKMKCHHOTO ra3a
IEHHBIX MTOOOYHBIX MPOAYKTOB [2]. D10 MmoaTBepkaaeT YH(HEKTUBHOCTh TEXHOJIOTUH M €€ TOTESHIIHAI
I Y30eKkucTaHa.
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AHHOTALUA

Lens paboter — onenuTsh Biusiaue ESG-daxTopos Ha peiHOUHYIO cTOMMOCTE [TAO «l"azmpom».
B wuccrenoBaHuM UCHONB3YIOTCS METOABl (MHAHCOBOTO aHAJM3a W CPAaBHUTCIBHBIA  aymuT
He()MHAHCOBOM OTYETHOCTH KOMITAHWMH. YCTaHOBJEHO, YTO JKoJormdeckas d((EeKTHBHOCTh H
yramuzamus [THIT oOecnedmBaioT SKOHOMHIO PECypCcOB M POCT MapKHHAIBHOCTH. CollnanbHbIE
MOKa3aTenu W HU3KWH TpaBMaTW3M MHHHUMHU3HUPYIOT OICpAIlMOHHBIC PHUCKH, a JUACPCTBO B
HAI[MOHAJIBHBIX PEUTHUHTAX MOITBEPXKIAACT KauecTBO yrpasieHus. ESG-Monens nmpu3HaHa KIHOYEeBBIM
JIpaiiBepoM pOCTa KalUTATH3aINN Yepe3 CHIDKEHNE He(DMHAHCOBBIX PHCKOB.
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ABSTRACT

Purpose-the study aims to evaluate the impact of ESG factors on the market value of PISC
Gazprom. Methods: The research utilizes financial analysis methods and a comparative audit of the
company's non-financial reporting. Findings: It is established that environmental efficiency and
associated petroleum gas (APG) utilization lead to resource savings and increased profit margins. Social
performance and low injury rates minimize operational risks, while leadership in national ratings
confirms high corporate governance quality. Conclusion: The ESG model is recognized as a key driver
of market capitalization growth by mitigating non-financial risks.

KEYWORDS
ESG transformation, capitalization, PJSC Gazprom, sustainable development, oil and gas
industry, investment risks.

I'moGanbHas 3HepreTndeckas TpaHchopMalus U 3anpockl HHBECTOpoB AenatoT ESG-monenu
KIIIOUYEBBIM ~ MHCTPYMEHTOM  YIIPaBICHHUS PBIHOYHOW CTOMMOCTBIO He(TerazoBbIX KOMITAHHH.
DKoJorH4YecKue, CoMalbHbIE U YIIPaBIeHYeCKHE ITOKa3aTelld CTall QyHIaMeHTAILHBIMU JIpaiiBepamu,
HanpsMyo (GOpMHUPYIOUIMMHA WHBECTHLMOHHYIO NPHUBICKATENbHOCTh M KalHUTAIW3ALUI0 OH3HEca B
JOATOCpouHON mepcrekTuse. llpo3payHocTh HE()UHAHCOBOM OTYETHOCTH TIO3BOJISIET CHM3HTH
WHQOPMAIIMOHHBIE PUCKU M YKPEIHUTH JIOBEPHE CO CTOPOHBI KPEIUTHBIX OpraHu3anuii.| 1]

Ha ocHoBe anammza HepuHancoBoit otuetHocTH [IAO «lasmpom» mMoOKa3zaHO, dTO
skonorudeckas 3p¢GeKTUBHOCTh (TIone3Hoe ucrons3oBanue [THI™> 95%, HuU3Kkas yriepomoeMKoCTh)
obecrieunBaeT MPSMON IKOHOMHUYECKUH 3((eKT B BHJE IKOHOMUH JICCSITKOB MHJLTHAPAOB pyOIieit u
MOBBIIIICHUS Map)KWHANBHOCTH On3Heca [2]. ConuanpHBIA KalluTal KOMIIAHWH, XapaKTepPH3YIOIIHICS
HU3KUM ko3¢ ¢unuentom tpamarusma (LTIFR <0,5) m maciuTaOHBIMM WHBECTHULMSAMHU B PETHOHBHI,
paccMmarpuBaeTcsi Kak HMHCTPYMEHT MHUHHMH3AIMK OINEPAallMOHHBIX PHUCKOB U YKPEIUICHUS
pemnyTarum.[4]
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Oco0oe BHHMaHUE YIIEICHO YIPABICHYCCKOMY aCIEKTY: BBISIBICH Pa3phiB MEKAY BBICOKUMU
HAI[MOHAIBHBIMH pedTuHTaMu (A++ ot «Oxcrept PA») 1 yMEepeHHBIME MEXIYHAPOIHBIMH OIEHKaMHU
(ISS ESQG), uto BBICTYMaeT (haKTOPOM OTpaHUICHHUS TII00ATFHOTO MHBECTHIIMOHHOTO cripoca. [3]

ESG-opuentupoBannas momenb [1IAO «[a3smpom» OKa3blBaeT 3HAYUMOE BIMSHUE Ha
KaluTaIH3aluIo, TPAaHCPOPMUPYS SKOJIOTHYECKYIO M COIMANIbHYI0 OTBETCTBEHHOCTh B U3MEPHUMBIC
KOHKYpPEHTHBIC NpeuMyIliecTBa. JlampHelIas aganrtaiys cTpaTeruy moj KiIuMaTnieckue TpeOoBaHus
MO3BOJIUT COXPAaHUTh YCTOWYMBOCTH KOTHPOBOK B YCIIOBHSIX BBICOKOH PBHIHOYHOH BOJATHILHOCTU. B
JIOJITOCPOYHON TMEPCIIEKTUBE MHTErPAIU MPUHITUIIOB YCTOWYHBOTO PAa3BUTHS BBICTYIAET KIFOUYCBBIM
JpaiiBepoM MOJJIEPKAHUST MHBECTHIIMOHHOM MPHUBJICKATEILHOCTH | 3alUThI aKIIMOHEPHON CTOMMOCTH
B YCJIOBHSIX SHEPronepexoa.
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Onenka s¢dpextuBaocTr cucteMsl KPI u MmenemxmenT agppekTuBHOCTH B HEPTEra30BOM CEKTOpPE
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Oumuman PI'Y vedtn u raza (HUY) umenn .M. I'ybxunHa B ropozae TamrkeHTe

AHHOTALIUA

B namnoif pabore mpoBeA¢H aHa M3 KIIOUEBHIX Tokazartened sddextuBHocTH (KPI) AO
«Y30ekHedTeras» ¢ IENbl0 ONEHKH TEKYIIero COCTOSIHUS JEATENbHOCTH KOMIAaHWU. bbutn
PacCMOTpPEHBI KITFOUEBBIC MOKa3aTesd 3(()EKTUBHOCTH KOMITAHUH, YTO TIO3BOJIUIIO BBISIBUTH OCHOBHBIC
CUIIbHBIE, a TaKKe cinadble CTOpOHBI e€ paboThl. [loMydeHHbIC NaHHBIE TOKa3ajdd HEOOXOIUMOCTh
NOBBIICHHS 3P HEKTUBHOCTH NESITETBHOCTH KOMITAHHH C YIETOM YCTOWYMBOTO PA3BUTHSL.

KJIFOYEBBIE CJIOBA
Cucremsr Key Performance Indicator (KPI), omeparuBhas otu€THOCTH, (hHHAHCOBASA
YCTOWYHBOCTb, He()TEra3oBasi MPOMBIIILIIEHHOCTb.

Evaluation of KPI system efficiency and performance management in the oil and gas sector
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ABSTRACT

This paper analyzes the key performance indicators (KPIs) of Uzbekneftegaz JSC in order to
assess the current state of the company's operations. The key performance indicators of the company
were reviewed, which made it possible to identify the main strengths as well as weaknesses of its work.
The data obtained showed the need to increase the efficiency of the company's activities, taking into
account sustainable development.

KEYWORDS
Key Performance Indicator systems, operational reporting, financial stability, oil and gas
industry.

CoBpeMeHHBIE BBI30BBl PHIHOYHON SKOHOMHKH CTaHOBSTCS OCHOBOHM it (hopMupoBaHUs
OMEpaTHUBHON OTYETHOCTH C 1ENBI0 TOBBIIICHUS KOHKYPEHTOCHMOCOOHOCTH H  (DMHAHCOBOIA
YCTOHYMBOCTH TIpennpusaTuii. JlaHHOe OOCTOSTENbCTBO MMEET OCOOYI0 3HAYMMOCTh B OTPACISIX C
BBICOKOM C€0€CTOMMOCTRIO TIPOYKITNH, K YUCITYy KOTOPHIX BXOJUT He(Tera3opas MpOMBIILIEHHOCTb.

OrpaHnyeHHbIC aHATUTHYECKUE BO3MOXHOCTH KJIACCHYECKOTO METO/Ia YIIPABICHUIESCKOTO YIETa
3aTpar aKTyaJIM3UPYIOT BHeJpeHHe WHHOBaUMOHHbIX cucrem KPI. Jlpyrumu cnoBamu, miid
MOHHTOpPWHTA KIIFOYEBBIX IIOKa3aTelled W TIOBBINICHUS YCTOWYMBOCTH OpTraHHU3aIli TPeOyroTcs
HOBEHIIIIE METOBI K MEPOTIPUSITHSI, CTIOCOOCTBYIOIIHE YAYUIIEHUIO peHTa0eIbHOCTH. B manHOM paboTe
paccmarpuBatorcst KPI ajist oTcnexxuBanusi JMHAMUKH JOCTHUKEHUS CTPATETMUECKUX 1I€JIEH, BBISBICHUS
HedPPEKTUBHBIX MTPOIECCOB U 000CHOBAHHOCTH YNPABICHYSCKUX PEIICHHM.

KPI — 310 moka3zarenu (hyHKIIMOHUPOBaHUS KOMIAHUH, KOTOPEIE COACHCTBYIOT KOMITAHUU TTPH
JMIOCTHKCHHH CTPaTEeruIecKuX M Taktrdeckux meneir. C momorisio KPI MOXXHO MIaHMpOBaTh, a TAKXKE
KOHTPOJIUPOBATH 3(PPEKTUBHOCTH U PE3YIBTATUBHOCTD JIEATEIBHOCTH KOMITAHUU.[3]

KPI-cuctembl U3BIEKAIOT JaHHBIE U3 PA3JIMYHBIX UCTOUYHUKOB, B UHCIO KOTOPBIX OTHOCSTCS
BHyTpeHHne (SCADA, ERP, CRM) u BHemHme cuctembl y4é€ra (PHIHOYHBIE II€HBI, HOPMATUBBI H
Te0JI0ropa3Be/IouHbIE TaHHBIE).

B cucreme ympaenenus s¢ddextuBHocThi0 KPI  umcmomedyrorcs Ha  Bcex  3ramax
YIIPaBIEHYECKOrO0 LHUKJIA: MPU IJIAHUPOBAHUM — JUJI 3aJlaHusl 1I€JIEBBIX 3HAUCHWM, B Mpouecce
JIeSITENIbHOCTA — JUIsl MOHUTOPUHTA WX JOCTWXKEHHUS, a MpPU aHaIU3e — JJI1 KOPPEKTHUPOBKHU
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ynpasieHueckux pereHud. O000mEHHas oneHka 3()(OEKTUBHOCTH MOXET OBITh IPe/ICTaBICHA
WHTErPaNbHBIM KO3(D(UIIMEHTOM, PACCYUTHIBAEMBIM C YIETOM COBOKYITHOCTH KIFOUEBBIX IMOKa3aTeiei
1 uX BeCcoB.[1]
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B Unrerpaibhblii koddduupent 3¢pdexruBHOCTH

Pucynok. Madopmanms mo utoram KIIo4eBbIxX mokaszareneit ¢ dexruaoctr (KPI) AO
«¥Y30eknedreras»

Ha pucynke mnpexactaBieHa AWHAMHKa KIFOYEBBIX Mokasareneld sddexkrtuBHocTn AO
«Y30exknedreraz» 3a 2021-2024 1T, AEMOHCTPUpYIOIIAs YCTOWYHBYIO TEHACHIUIO K POCTY
uHTerpanbpHoro kodg¢unuenta >¢pdexkruBHocTH. Habmomaemass nuHaMuKa CBsi3aHa C IOATAITHOMN
MOZEPHH3ALIMEH TMPOU3BOACTBEHHBIX MOUIHOCTEW, BHEAPEHHUEM LU(PPOBBIX CHUCTEM YIPAaBICHUS U
ycunenueM poiu KPI B cucteme npuHATHA yripaBaeHUecKUX penieHuil. Kpome toro, poct nokazarenei
oTpaxkaeT ofmiee yaydimeHue (UHAHCOBO-dKOHOMHUYECKHUX pE3ylThTaTOB KOMMaHWM Ha (oHe
BOCCTaHOBJICHHS OTPaCiIeBON KOHBIOHKTYPHL.[2]

Takum o6pa3oMm, moBbimieHne 3HadeHwit KPI cBuperenscTByer 00  ynmydIieHUH
PE3YJIBTaTUBHOCTH JESITEIBHOCTH KOMIIAHUH, IPU 3TOM COXpaHEHHE TaHHON TEHACHIMHY B AajbHEHIIEM
Tpe6yeT y4u€Ta BHCIIHUX SKOHOMHWYECCKUX yCJ'IOBI/Iﬁ u ﬂaﬂbHeﬁmeFO Pa3BUTUA CUCTCMbI YIIPpAaBJICHHA.
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AHHOTALIMA

B Te3nce aHanm3upyroTCs MENU U MPOEKTHI 110 Pa3BUTHIO BOIOPOTHON IHEPTETUKH B CTpaHaX
IlenTpansHol A3uM ¢ akneHTOM Ha Y30ekucraH. Paccmorpenbl unuimaruBbl Ka3zaxcrana u
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ABSTRACT

The thesis analyzes the goals and projects for the development of hydrogen energy in Central
Asian countries with a focus on Uzbekistan. The initiatives of Kazakhstan and Azerbaijan are
considered, the directions of regional specialization, integration and prospects of entering the European
market are identified.
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B ycnoBusix mepexoga K <«3€JIEHON» HSKOHOMHUKE BOJOPOJHAs HSHEPreTUKa CTAHOBUTCS
NPUOPUTETHBIM HalpaBieHHeM Ui HedTera3oBeix cTpad. st LleHTpanbHON A3un 3TO HE TOJBKO
BO3MOXKHOCTb JIeKapOOHHM3AIIMHU MPOMBIIIJICHHOCTH, HO U BBIXOJI HA HOBBIE SKCTIOPTHBIE PBIHKH [4].

B 2024 rony yTBep>KAeH MUIOTHBIH NPOEKT 110 MPOU3BOJICTBY 3€IEHOT0 Boopoaa Ha 6aze AO
«Maxam-Chirchig» coBmectHo ¢ ACWA Power. IlpoekT mnpeaycMaTpuBaeT CTPOMTEIBCTBO
anekTponuzépa MomHoCcThI0 20 MBT 1 BeTposnekrpoctanuuu 52 MBT, 4T0O 103BOJIUT NPOU3BOAUTH
mo 3000 TomH Bomopoma B rox mo naHHeiIM EBPP. Hcmonp3oBanme moirydaemMoro BoOAOpoOaa
TUTAHUPYETCS B TIPOM3BOJICTBE aMMHUAKa, 9YTO, 110 IKCIIEPTHHIM OLIEHKaM, SKBUBAJIEHTHO COKPAILIEHUIO
0KoJI0 22 ThIC. TOHH BBIOpOocoB CO2 1 SkOHOMHHM TIOpsiAKa 33 MITH M® IPUPOHOTO rasza B rox [1].

OcHOBHOE HarpaBlieHHE U Y30eKncTaHa - 3aMeIIeHHe Ceporo BOIOpPOJa B XUMHUYECKOM
NPOMBILUIEHHOCTH U BBIMYCK <«3EIEHBIX» ynoOpeHui mms skcnopra [2]. B 2024 rony mpunsara
Konmemnmust BomopomgHoi sHepretukd a0 2030 roma, ycTaHapiMBaroIias IIeJieBbIE ITOKa3aTeNd
MIPOU3BOJICTBA 25 ThIC. TOHH BOJIOpPOJA B TOA, U3 KOTOPBIX 10 15 ThIC. TOHH MpeanoIaracTcs
HamnpaBiaTh Ha 3kcrmopT [3]. B permonHanbHOM KOHTEKCTe BbIAenseTcs mpoekT Hyrasia One,
MpeayCcMaTpUBAOIIHA cTpouTeNbcTBO 40 I'BT cOMHEYHBIX W BETPOBBIX CTaHIIUN B MaHTHCTAyCKOM
obmactn KazaxcraHa c 11eNbI0 BBIITyCKa IO 2 MITH TOHH BOJOpoJia exxeronHo [5]. B HacTosmee Bpems
BOZOPOI B Y30€KHCTaHEe HUCIONB3YETCs IPEUMYLIECTBEHHO [T IPOM3BOJCTBA aMMHUaKa 1 KapOaMuaa,
rIe npumeHsieTcs: «cepblit» He u3 npupopHoro rasa. Ero 3ameHa Ha «3eJIEHBIN» BOAOPOA MO3BOJUT
BBIITYCKATh YAOOpPEHHsT C MEHBIIMM YIJIEPOJHBIM CIIEIOM: MEXIyHapOJIHbIE HCCIIEIOBAHNUS
MOKa3bIBaIOT, YTO MPOMU3BOACTBO | TOHHBI aMMMaKa Ha OCHOBE CEpPOr0 BOIOPOJA COMPOBOXKIAETCS

173



BeIOpocamu B cpegHeMm 1,8-2.4 T CO.. CnenoBarensHO, mepexo], Ha 3eIEHBIM BOAOPOI CIOCOOEH
3HAYUTEIHHO CHH3WTH YIJIEPOJHYIO Harpy3ky oTpacium. [4] MacmrabupoBaHue BOIOPOTHBIX
momHocteid 10 1 I'Bt x 2030 roxy, cormacao onenkam EBPP m UNDP, mo3BomuT mpon3BonnuTh
nopsiaka 150 teic. T H2 B ron, uto 3xBUBaneHTHO OKoyIo 800 THIC. T 3€JIEHOTO aMMHaKa, CHYDKEHHUIO
npumepHo Ha 1 miH T CO2 1 5xoHOMHEHN A0 300 MiTH M? Ta3a.

Tabmuma. Ilenmn mpoekToB

Crpana OcHoBHBIE Hemn x 2030 1. OKCIIOPTHBIE HAMIPaBIEHUS
MPOCKTHI/ MTHUIIUATHBBI

V3b6ekuctan [Tumor I1I1-82 (20 MBT Homns BUD — 3enénpie ynoopeHwus,

anektpoin3, 3000 T Hz/rom) 40%, 3ammyck H2 B | TpaHCKacHMICKHI KOPUAOD
XUMHHU
Kazaxcran Hyrasia One (40 'Bt BUD, 2 25 Teic. T Ha/ron EC (uepe3 Kacnuii,
MiH T Ha) (15 TBIC. KCTIOPT) HOxus1ii Kakas)
Azepbaiimkan | Mopckue BOC, Green Corridor | Homs BUD —30% | Dkcnopt anmeKkTposHepriu 1
Union NHs B EC

B nomonHeHue K BOmOpOAHBIM mpoekTam pasButue BUD B V3bekucrane mozonut k 2030
rogy oOecrieunBath reHeparuio 10 20 mupn kBT'4 anmekTposHepruu exeromHo. B mepecuére Ha
TOIUIMBHBIA 3KBHBAJIEHT 3TO COOTBETCTBYET coKpauieHuto nopsiaka 10-12 mua T BeIOpocoB CO: 1
9KOHOMHUHU 3-4 MIpI M> rasza, 4TO COMOCTABUMO C DKCIOPTHBIM A0X0n0M Ha ypoHe 700-800 muH
norutapos [3].
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AHHOTAIIUA

Llens wccnenoBaHWS — OIEHUTH HKOHOMHYECKYIO 3(QEKTUBHOCTH CTPOUTENHCTBA B
Y30eknctaHe MHHU-HEPTEXUMHYECKHX KOMIUIEKCOB MOIMHOCTBIO |-3 MIH TOHH B TOA TIO
UHTETPUPOBAHHOMY IpPUHIUITY, aHaJorn4yHoMy KoMmiuiekcy «lasmpom Hedrexum Camasary.
Mertozosorusi OCHOBaHa HAa pPACCMOTPEHHE TEXHMYECKHX IIOKa3aTenel, aHanu3e (HUHAHCOBBIX
Pe3yaBTaToOB MepepadaThIBAIOINX NPEANIPHATHI 1 pacuéTe peHTa0eIbHOCTH MPOEKTHBIX MOIHOCTEMH.
PesynbTarel HMcclieI0OBaHUSI TIOKA3BIBAIOT, YTO pa3MelleHue mepepaboTKu W HeTEeXHMMHUH Ha OJHOMN
IUIOIIAJIKe CHIDKAeT JIOTUCTUYECKHE H3ICP)KKH, YMEHBIIAeT CeOSeCTOMMOCTh W  TOBBIIIACT
Map)KUHAJIBHOCTh MPOAYKUMHU. [IpakTudeckas 3HAYUMOCTh 3aKiIo4aeTcss B (HOPMHUPOBAHHH
9KOHOMHUYECKH OOOCHOBAaHHOW MOJIEIH MHHHU-3aBO/IOB, CHOCOOHOW YKPENUTh JHEPreTHYECKYIO
HE3aBUCHMOCTh Y30€KHCTaHa, YBEIMYUTH JOOABIECHHYIO CTOMMOCTH BBIITyCKaeMOH NPOXYKLIUH H
00ecreunTh YCTOWIHMBBIN pOCT HE(DTEra3oBOTro CeKTopa.
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ABSTRACT

The purpose of this study is to assess the economic efficiency of constructing a mini-refinery in
Uzbekistan with a capacity of 1-3 million tons per year, based on an integrated model similar to the
“Gazprom neftekhim Salavat” complex. The methodology is based on the examination of technical
indicators, the analysis of financial performance of refining enterprises, and the calculation of
profitability for the projected capacities. The results show that combining refining and petrochemical
production on a single site reduces logistics costs, lowers production expenses, and increases product
margins. The practical significance lies in developing an economically justified model of mini-refineries
capable of strengthening Uzbekistan’s energy independence, increasing the added value of produced
goods, and ensuring sustainable growth of the oil and gas sector.

KEYWORDS
Integration of processing, mini-refinery, economic efficiency, production cost, profitability,
value added, cost optimization, investment attractiveness.

B Hedrerazooii orpacnu Yz0ekucraHa coxpaHsercs mpodiieMa HU3KOH CTeneHu nepepadoTKu
YITIEBOIOPOIHOTO CHIPhsI, BCIEACTBHE YEro 3HAYMTEIbHAS YacTh JOOBIBAEMOTrO Ta3a peanamusyercs 0e3
mIyOOKO# TepepaboTKH, YTO OrpaHHuYUBaeT (OPMHPOBaHHE JOOABICHHOW CTOMMOCTH W CHIDKAeT
HKOHOMHYECKYIO 3P PEKTUBHOCTh NpeaAnpusiTHid. B To sxe Bpems omnbiT Poccun Ha nmpuMepe KOMIUIEKca
«l'asmpom Hedrexum CanasaTr», MPEACTABIAIONIETO COO0Il HHTErPUPOBAHHOE IIPEAIPUSATHE C
MOITHOCTBIO TiepepaboTku 710 10 MITH TOHH CBIPBS B TOJI, IEMOHCTPHUPYET 3QPEKTHBHOCTD OOBETUHEHUS
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HedTenepepadOTKH U HePTEXMMHHM Ha OZHOM NPOMBIIUICEHHOH IUIomanke. KoMruiekc BKIIIOYaeT
IpoLecCh TIyOOKOH mepepaboTku HeTH M Ta30BOro KOHAEHCATa M OPHUEHTHPOBAH HAa BBIMYCK
BBICOKOMAP>KHHAIBHON MPOAYKINH, BKJIIOYAsi MOJIUMEPHl M apOMAaTHUECKHE YIIIEBOAOPOIB! (ITHIICH,
TIOJIMATHIICH BBICOKOM IIOTHOCTH, HpommjeH, ctupon) [3]. M3ydeHue NaHHOTO OMBITa U OLIEHKA
BO3MO)KHOCTH €r0 aJIalTallly K YCIOBUSAM Y30€KHCTaHa SBISIOTCS aKTyalbHON HAyYHO-TIPAKTHYECKON
3a7adeil, HalpaBJICHHON Ha MOBBIIICHHE PEHTA0CNBPHOCTH M YCTOWYHMBOTO PAa3BUTHA HE(TETa30BOTO
CeKTOpa.

Haxe mpu HEBBICOKOM Mapxe Ha | T cwipba (Tabmuma), «['asmpom HedTexum CanaBar»
MHTETPUPOBAHHBIA KOMIUIEKC OOECIIeYMBAET HPOW3BOACTBO MPOAYKIMH C BBICOKOH H0OOABICHHON
CTOMMOCTBIO, YTO JaéT MOTEHIMAN /I POCTA BHIPYYKH M MApXH IPH ONTHMH3ALUH IPOTYKTOBOH
CTPYKTYpBl M TOJHOH 3arpy3ke. I[Ipum yMepeHHOH pEeHTa0EeTbHOCTH NPEANPUATHE YCTOWYHMBO
(GyHKIHOHHUpYET Oaromaps eTMHOMY TEXHOJIOTHYECKOMY IIUKITY Ha OTHOH Tutomazxe [2].

Tabmuma. ®uraHcoBbIe mokazarenyu «I azmpoM Hedrexum CanmaBaT» 10 cocTosTHIIO Ha 2024 T.

UYncras mpuObLIb, MomHoCTS, Breipyukana 1 | IIpuGsuis Ha 1 Uucras HopMa
I 0 pyo. TOHH B I'OJl TOHHY TOHHY npubsiu (ROS), %
302 785 099 000 4392 900 000 10 000 000 30 278,51 439,29 1,45

JlaHHBIN pe3ynbTaT MOATBEPKAAET, YTO MpH OONBIIMX MaclTadax mepepadOTKH KITFOUEBBIM
¢akTopoM >(hGhEKTUBHOCTH SIBIISETCS HE 00BEM, a CTPyKTypa mpou3BoicTBa. «['asmpom Hedrexmm
CanaBar» 3aHMMaeTcs HedTernepepadOTKol M HepTeXuMueld Ha OIHOW MPOMBINUICHHOW TUIOMIAJIKE,
JEMOHCTPHPYET Mepepacipeie]eHue CTPYKTYpbl (HHAHCOBOTO pe3ynibTrara B IMOJIb3y YHCTON MPUOBLTH
3a CYET CHIDKCHHUS JIOTMCTHYECKUX M OINEPALlMOHHBIX H3AEP)KEK, POCTA NOJIHM BBICOKOMAPKMHAIBHOMN
nponykuuu. llomyueHHbIE pe3ynbTaThl IMO3BOJSIIOT pPacCMaTpUBaTh HHTEIPALMI0 HE TOJNBKO Kak
TEXHOJIOTUYECKOEe, HO MPEeXJIe BCEro Kak 3KOHOMHYECKOE pellIeHHe, HAlpaBIe€HHOE Ha TOBBIIIEHUE
3G (GEeKTUBHOCTH M YCTOMYUBOCTU He(TerasoBblXx Kommnanwii. [Ipu aganrtanuu JaHHON MOJCIU B
Y36ekucrane B (opMaTe MUHH-KOMIUIEKCOB MOIIHOCTBIO 1-3 MJIH TOHH B IO BO3MOXHO JOCTHKCHHE
Oosiee BBICOKOH OTHOCHTEILHOW PEHTA0ETHHOCTH 32 CYET MEHBIIUX H3IEPKEK W OpUEHTAlUH Ha
MPOAYKT C BEICOKOH TOOABICHHOW CTOMMOCTBIO [1].
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OneHka 5KOHOMUYeCcKOH 3(Pp(HEKTHUBHOCTH MEPOTIPUATHI MO MOBBIMICHUIO JOOBIUM IPUPOAHOTO Ta3a Ha
npumMepe mectopoxaeans « Hmxamit Cyprimby»
Xakbepnues Dnbexk HypOek yrim
CrygeHt
Oumuan PI'Y vedtn u raza (HUY) umenn .M. I'yOxunHa B ropozne TamrkeHTte
Hay4nb1it pykoBoanTenb: K.T.H., foueHT CoatoB DurHazop AOTypaltmMoBAY
Ounuan PT'Y vedtn u raza (HUY) umenn .M. I'yOkunHa B ropone Tamkente

AHHOTALUA

B pabore mpoaHanm3upoBaHa AWHAMUKA CHIDKEHHS TOOBIYH YTIIEBOMOPOIOB B PecmyOmmke
Y30ekucTaH 1 000CHOBaHAa HEOOXOAUMOCTH MOBBIMIEHUS 3(()EKTUBHOCTH Pa3pabOTKH JICHCTBYIOIINX
MecTopoxaeHuii. Ha mpumepe razokonmeHcatHoro MectopoxkaeHus «Hmkauit Cypriiby» BBITIOIHEHO
CpPaBHEHHE TEKYIIEro M KallUTAIbHOTO PEMOHTAa CKBAaXHH, a TakKXe 3ape3Kd OOKOBOTO CTBOIIA,
MOKa3aBIIIee YKOHOMUYECKYIO [IEIeCO00Pa3HOCTh KOMIUIGKCHOTO TPUMEHEHUS TaHHBIX MEPOIPUSITHH.

KJIFOUEBBIE CJIIOBA
Hedrerazosas orpacnb, Hwkuuii Cypruiib, Ta30KOHICHCATHOE MECTOPOXIACHUE, TCKYIIHIA
PEMOHT CKBa)KHH, KallMTaJIbHBIA PEMOHT CKBaXKHMH, 3ape3ka OOKOBOTO CTBOJIA.

Assessment of the economic efficiency of measures to increase natural gas production: a case study of
the Lower Surgil Field
Hagberdiyev Elbek Nurbek ugli
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Scientific supervisor: PhD, associate professor Soatov Eshnazor Abduraimovich
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ABSTRACT

The paper analyzes the decline in hydrocarbon production in the Republic of Uzbekistan and
substantiates the need to improve the efficiency of developing existing fields. Using the “Lower Surgil”
gas condensate field as a case study, well workover, major well overhaul, and sidetracking are compared,
demonstrating the economic feasibility of their integrated application.

KEYWORDS
Oil and gas industry, Low Surgil, gas condensate field, well workover, major well overhaul,
sidetracking.

B HedrerazoBoit orpacim PecrnyOnukn VY30ekuCTaH B TOCIEAHWE TOABI HaOIOmaeTcs
yCTOWYMBasi TEHACHLUS CHIDKEHUS 00bEMOB JOOBIUHM YIIIEBOAOPOIHOTO ChIpbs. [1o naHHBIM ATeHTCTBa
craructukd npu llIpesunente PecnyOnukn Y30ekucran, B mepuox 2021-2024 rr. moObrua HedTH
cokparmiiack ¢ 774 no 713,4 ThiC. TOHH, MPUPOIHOTO Taza -¢ 53,8 no 44,6 mapa Ky0. M, a Ta30BOTO
koHmencara - ¢ 1 323,9 mo 1 214,3 Teic. ToHH [1]. YKka3aHHash nWHAMHUKA CBUIETEIHCTBYET O
MOCTENICHHOM HCTOILEHUH PECYpCHON 0a3bl NEHCTBYIOIIMX MECTOPOXKICHHH W, B YCIOBHAX POCTa
YHCJICHHOCTH HACEJICHUS M YBEJIWYCHHS BHYTPEHHEro MOTPeOJeHUsT DHEPropecypcoB, (pOpMUpYyeT
HEOOXOJMMOCTh IPUHSTHSI CHCTEMHBIX Mep 110 00ECTIEUeHUI0 YCTOMYHBOTO Pa3BUTHUS OTPACIIH.

B Hacrosimiee Bpems rocygapcTBeHHas ONUTHKA B He(hTerazoBoil cepe opueHTHpOBaHa Kak
Ha pacIIMpeHHEe TeoJOropasBeJOYHbIX paboT, TaKk M Ha MOBBIIEHHE 3(PQPEKTUBHOCTH pa3padOTKH
NEPCIEKTUBHBIX ~ PETHOHOB, B YAaCTHOCTH YCTIOPTCKOTO HE(TEra3oHOCHOTO pEruoHa, 4YTO
noaTeepxaaercs [locranornennem [pesunenta Pecniyonmuku Y36ekucran ot 02.02.2017 r. Ne [I1-2755
«O Mepax Mo pacIIMpPEeHHIO IeONIOTropa3BeJOYHBIX PadOT B YCTIOPTCKOM HE(TEra30HOCHOM PErHOHE
PecnyOnuku Y36ekucran» [2]. B aTux ycinoBusix ocoOyr akTyadbHOCTh MPHOOPETAET SKOHOMHUYECKAs
OIIEHKa MEPOIIPHUSATHIA 110 TOBBIICHUIO JOOBIYH PUPOTHOTO ra3a Ha JIEHCTBYIONIHX MECTOPOXKIICHHUIX
pEeruoHa, OTHUM U3 KIIOYEBBIX OOBEKTOB KOTOPOIO SBJSIETCS T'a30KOHIEHCATHOE MECTOPOXKICHHE
«Hwxamit Cypruiiby, pacioIoKeHHOE B TIpeenax YCTIOPTCKOTO pernoHa. Mectopoxknenne «Huxauit
Cypruiib» OTHOCHUTCS K KpPYIHEWIIMM IO 3amacaM mpupoaHoro rasza (oxomo 135 mupm m*) u
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XapaKTEepPU3yeTCsl  CIOXKHBIM ~ T€OJIOTUYECKUM  CTPOCHHEM, OOYCIIOBJICHHBIM  TEPPUTCHHBIMU
KOJUICKTOpAMH M TEKTOHHYECKUMH HapylmeHHWsMHU. brarompusTHble TepMoOapuveckue YyCIOBUS U
Huskoe conmepxkanue CO:z (0,7 %) MOBBIIAIOT TEXHOIOTHIECKYIO U AKOHOMHUYECKYIO 3((EeKTHBHOCTD
ero paspabotku [3].

C yuétom crajuu pa3pabOTKH Ta30KOHIEHCATHOTO MecTopokieHus «Hwxauii Cypruiby
aBTOpaMH TPEIJIOKEHBl M COIMOCTABJICHBI OCHOBHBIC MEPOIPHATUS IO TOBBINICHUIO JTOOBIYU
NpUpOAHOTO Taza. HaumeHee kamuTanmo€éMKUM M HauOoJee ONEPaTHBHBIM 10 TMoiaydeHHro 3ddexra
sBIsieTcs TeKymui peMoHT ckBaxuH (TPC), obecreunBaronuii BOCCTAHOBJICHUE WX TIPOyKTHBHOCTH
NPY MHHUMAIBHBIX WHBECTUIIMOHHBIX 3aTparaX, OMHAKO C OIPAaHHMYCHHBIM TI0 MPOJOJKUTEILHOCTH
addexroM. bonee yCcTOHUMBEIN MPUPOCT JOOBIYN JOCTUTACTCS 32 CUET KAITUTATEHOTO PEMOHTA CKBXKUH
(KPC), xoropsIiii TpeOyeT OOJBIIMX BIOKECHUH, HO XapaKTepU3yeTcs: 00Jiee BHICOKUM U JJTUTCIIbHBIM
skoHOMHYeCKHM d(pdekxTom. 3ape3ka 6okoBoro creoyia (3bC) sBisercs Hanboee KamUTATOEMKAM U
TEXHOJOTMYECCKH CIIOKHBIM MEPOTNPHITHEM, OOECICUHBAIONIMM MAaKCHMAIBHBIA TPUPOCT JTOOBIYH,
OJTHAKO I1eJIECO00PA3HBIM TSl IPUMEHEHHUS Ha OTpaHUYEHHOM YMCIIe CKBaXUH [3].

[IpoBenCHHBIN aHaIW3 TMOKa3aj, YTO B YCJIOBUSAX CHWKCHUS JOOBIYM YIJIEBOJOPOJIOB
noBbIIcHHE 3(PHEKTUBHOCTH Pa3pabOTKH JCHCTBYIOIIMX MECTOPOXKACHUM, BKJIIOYAs TEKYIIMH U
KanuTaJlbHBIH PEMOHT CKBKUH U TOUCUHYIO 3ape3Ky OOKOBBIX CTBOJIOB Ha MECTOpOXaAeHNH «HWKHUI
Cyprunby, SBISIETCS IKOHOMHYESCKH OOOCHOBAaHHBIM U 00ECTIEUMBACT YCTOWUYMBEIN MPUPOCT AOOBIYU
MPUPOIHOTO ra3a MpH PalMOHATBHBIX 3aTpaTax.

JIMTEPATVYPA:

1. Hammonaneuslii komuter PecnyOnmuku VY30ekucTaH 10 CTaTHCTUKE. [IpOMBIIICHHOCTS:
CTaTHCTUYECKHE JaHHbIE 3a  sHBapb—aAekaOpp 2024 r. [DJeKTpoHHBIH  pecypc]. —
URL:https://stat.uz/img/press-reliz-yanvar-dekabr-rus p21196 p71240.pdf (mara oOparieHus:
25.12.2025)

2. Ilocranosnenue [lpesunenra Pecriyommku Y30ekucran ot 02.02.2017 Ne TII1-2755 «O mepax mo
PaCIIMPEeHHI0 TE€O0JIOTOPa3BEIOYHBIX PadOT B YCTIOPTCKOM He(TEerasoHOCHOM pernoHe PecrryOmmku
VY36ekucran» // Lex.uz. [Dnekrponnsiii pecype]. — URL: https://www.lex.uz/uz/docs/3516750 (nara
obpamenus: 25.12.2025)

3. Bompocs! ynpasnenus: pa3paboTKoi U 00ycTpoHCTBOM HedTera3oBeix 00beKTOB. HayuHbie Tpyabl
MexayHapoJHOH  Hay4yHO-IPaKTHYEeCKOH  KoHgepeHumu, 25  okTsiops 2024 r., AO
«O‘ZLITINEFTGAZ» Tamkent — 163 c.

REFERENCES:
1. National Statistics Committee of the Republic of Uzbekistan. Industry: statistical data for January—
December 2024. [Electronic resource]. — URL: https://stat.uz/img/press-reliz-yanvar-dekabr-

rus_p21196 p71240.pdf (accessed: 25.12.2025) / Natsional'nyy komitet Respubliki Uzbekistan po
statistike. Promyshlennost”: statisticheskie dannye za yanvar'-dekabr' 2024 g. [Elektronnyy resurs]
URL: https://stat.uz/img/press-reliz-yanvar-dekabr-rus p21196 p71240.pdf (data obrashchenija:
25.12.2025).

2. Resolution of the President of the Republic of Uzbekistan dated 02.02.2017 No. PP-2755 "On
measures to expand geological exploration in the Ustyurt oil and gas region of the Republic of
Uzbekistan" // Lex.uz. [Electronic resource]. — URL: https://www.lex.uz/uz/docs/3516750 (accessed:
25.12.2025) / Postanovlenie Prezidenta Respubliki Uzbekistan ot 02.02.2017 Ne PP-2755 «O merakh
po rasshireniju geologorazvedochnykh rabot v Ustyurtskoy neftegazonosnom regione Respubliki
Uzbekistan» // Lex.uz. [Elektronnyy resurs]. URL: https:/www.lex.uz/uz/docs/3516750 (data
obrashchenija: 25.12.2025).

3. Issues of managing the development and development of oil and gas facilities. Scientific works of
the International scientific and practical conference, October 25, 2024, JSC "O'ZLITINEFTGAZ"
Tashkent - 163 p. / Voprosy upravlenija razrabotkoy i obustroystvom neftegazovykh ob"ektov.
Nauchnye trudy Mezhdunarodnoy nauchno-prakticheskoy konferentsii, 25 oktyabrya 2024 g., AO
«O‘ZLITINEFTGAZ». Tashkent - 163 s.

178


https://stat.uz/img/press-reliz-yanvar-dekabr-rus_p21196_p71240.pdf
https://www.lex.uz/uz/docs/3516750
https://stat.uz/img/press-reliz-yanvar-dekabr-rus_p21196_p71240.pdf
https://stat.uz/img/press-reliz-yanvar-dekabr-rus_p21196_p71240.pdf
https://stat.uz/img/press-reliz-yanvar-dekabr-rus_p21196_p71240.pdf
https://www.lex.uz/uz/docs/3516750
https://www.lex.uz/uz/docs/3516750

[Ncuxonoruveckue pakTopsl MpodecCHoOHATHLHON ASITEIHPHOCTU IIEPCOHANA ITPH BaAXTOBOW 3aHATOCTH
1 paboTe B 9KCTPEMAIbHBIX KIIMMATHIECKUX YCIOBUSIX
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AHHOTALIUA

Llenpro HCClIeAOBaHMS SBISCTCA aHAIN3 IICHXOJIOTHYECKUX (PAKTOPOB, BIHSAIONIMX Ha
po(heCCHOHAIILHYI0 YCTOMYUBOCTh PabOTHUKOB HedTera3oBoil orpaciv PecnyOnuku Y30ekucraH,
3aHATBIX BAaXTOBBIM METOJAOM B OKCTPEMANBHBIX KIUMATHUYECKUX YCIOBHSIX. MeToJomorus
MCCIIE0BaHUs BKIIOUACT aHKETUPOBAHHUE, IICUXOAMAarHOCTUIECKOE TECTUPOBAHUE, HHTCPBBIO M aHAJIN3
MoKa3aresel MpOoU3BOACTBEHHOTO TpaBMaTu3Ma. B nccienoBanuy mpuHsUY yyactue 48 paOOTHUKOB B
Bo3pacte oT 28 10 52 JeT, 3aHATHIX BaxTOBbIMU Itukiaamu 15/15 u 30/30. YcranoBneHo, uro y 62 %
PECIOHICHTOB BBISBIICHBI MPHU3HAKK XPOHHUYECKON YCTANIOCTH M SMOIMOHAIBLHOTO UCTOINEHUS, a ¥ 34
% - cHWKeHUE TpoPecCHOHANBHON MoTuBalMu. [IpakThueckas 3HAYUMOCTh HCCIICIOBAHHMS
3aKJII0YAaETCS B BO3MOXKHOCTH BHEAPCHUS MPOrPaMM IMCUXOJIOTHUCCKON TMOMICPKKA M ONTHMHU3AIHH
PEKUMOB TPYZa M OT/AbIXA.

KJIFOYEBBIE CJIOBA
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Psychological factors of professional activity of personnel under rotational employment in extreme
climatic conditions
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ABSTRACT

The purpose of the study is to analyze psychological factors affecting the professional stability
of oil and gas workers in the Republic of Uzbekistan employed on a rotational basis in extreme climatic
conditions. The methodology includes questionnaires, psychodiagnostic testing, interviews, and analysis
of occupational injury indicators. The study involved 48 workers aged 28 to 52 engaged in 15/15 and
30/30 rotational cycles. Signs of chronic fatigue and emotional exhaustion were identified in 62% of
respondents, while 34% showed reduced professional motivation. The practical significance lies in the
implementation of psychological support programs and optimization of work-rest regimes.

KEYWORDS
Rotational work, labor psychology, emotional burnout, oil and gas industry, professional
adaptation.

Pazpabotka HedrerazoBeix MecTopoxkaeHuil B PecnyOnuke Y30ekucTaH OCYIIECTBISETCS B
yAaNEHHBIX PETHOHAX CO CJIOKHBIMH KIMMATHYECKHMMH YCJIOBUSIMH, YTO OOYCJIOBIMBACT IIMPOKOE
NpUMEHEHUE BAXTOBOTO MeToia Tpyaa. [2] HexpocTtarounas ¢popMann3anus ICHXOIOTHYECKUX (aKTOpOB
B CHUCTEMax yNpaBieHHUS O€30MaCHOCTbIO NPHUBOAUT K POCTY MCHXO3MOIMOHAJBHBIX HArpy3oK M
npoeccHOHANBLHOMW Ae3aaanTaiyi. [2]

B xome wmccrnenoBaHusl MCIONB30BAJINCh METOABI AHKETHPOBAHHWSA, TCHXOAHArHOCTHYECKOTO
TECTUPOBAHUS, TONYy CTPYKTYPUPOBAHHBIX WHTEPBBIO M aHAJN3a CTATUCTHUKH MPOM3BOICTBEHHOTO
TpaBMarusma 3a 2021-2024 rr. Pabotauku co craxem Oonee 10 jeT neMOHCTpUPYIOT OoJiee BHICOKUI
YPOBEHb SMOIIMOHAIBHOTO BBITOPAHUS M CHIDKEHHE CTPECCOYCTOWYMBOCTH. [1]
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[MomyueHHBIe  pe3yNbTaThl  MOATBEPKIAIOT  HEOOXOAMMOCTh  BHEAPEHHUS  MPOTpPaMMm
TICUXOJIOTUYECKONH pa3rpy3kd H PETrySIPHOTO MOHHUTOPHHTA IICHXO3MOIMOHAIBHOTO COCTOSIHHUS
mepconana. [2]. IlepcreKTHBBI IMambHEHIIMX HCCICHOBAHMHA CBS3aHBI C  COITOCTaBICHHEM
OTEUYECTBEHHBIX U 3apYOCIKHBIX MOJIEIICH TICHXOJIOTMYECKOTO COITPOBOXKICHHS BAXTOBOTO IepcoHana. [1]

JIMTEPATYPA:

1. Bakker A.B., Demerouti E. Teoriya trebovaniy i resursov truda. Journal of Occupational Health
Psychology. 2017. Vol. 22, No. 3. P. 273-285.

2. Simonova N.N. Psikhologicheskiy analiz professionalnoy deyatelnosti v ekstremalnykh usloviyakh.
M.: Nauka, 2013. 43 p.

REFERENCES

1. Bakker A.B., Demerouti E. Job demands—resources theory: Taking stock and looking forward. Journal
of Occupational Health Psychology, 2017, Vol. 22, No. 3, P. 273-285.

2. Simonova N.N. Psychological analysis of professional activity in extreme conditions. Moscow:
Nauka, 2013, 43 p.

180
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AHHOTAIIUA

[enbto paboTHl sIBIsICTCS OOOCHOBAaHWE IEPEX0Jida OT BHENIHETO PEKPYTHHTA K Pa3BHTHUIO
BHyTpeHHero HR-Opena B He)Tera3oBhix KOMIaHUAX Y30ekucrana. C IOMOIIBIO CPaBHUTEIBHOTO U
Kelic-aHann3a BBISBICHBI MPUYHHBI OTTOKA MOJIOJBIX CHEIUAIMCTOB W Pa3phIBBI B IICHHOCTHOM
npemiokeHun  padoromarenst (EVP). IlpemnokeH KoHIENTyaJdbHBIH MMOAXOA TpaHChopMarum
YIpaBJICHHS IIEPCOHATIOM IO MPUHIIMITY «U3HYTPU HApYKy». HaydHas HOBU3HA COCTOUT B BBISIBJICHUU
[IEHHOCTHO-MHCTUTYIIHOHAIEHOTO Pa3phiBa MEXK/y YCTAaHOBKaMHM TIOKOJICHUS Z U TpaauiiuoHHbiMu HR-
NpakTUKaMH oTpaciu. Jloka3aHO, YTO MPHOPUTETHHIMH WHCTPYMEHTAMH YICPXKAHUS TANaHTOB
CTAHOBATCA IPO3PAYHLIC KapbEPHBIC TPACKTOPHUU U CUCTEMBI aJallTalliu. HpaKTI/I‘ICCKaﬂ 3HAYUMOCTb
3aKIIIOYaeTCss B BO3MOXKHOCTH ONTHMH3AIMM 3aTpaT Ha MOn00p IepcoHaja uepe3 IOBBIIICHUE
BOBJICUCHHOCTHU COTPYITHUKOB.
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ABSTRACT

The objective of this study is to substantiate the transition from external recruiting to the
development of an internal HR brand within the oil and gas companies of Uzbekistan. Through
comparative and case analysis, the causes of young specialist turnover and gaps in the Employer Value
Proposition (EVP) have been identified. A conceptual approach to transforming personnel management
based on the "inside-out" principle is proposed. The scientific novelty lies in identifying the value-
institutional gap between the mindsets of Generation Z and the industry's traditional HR practices. It is
demonstrated that transparent career paths and adaptation systems are becoming priority tools for talent
retention. The practical significance lies in the possibility of optimizing recruitment costs by enhancing
employee engagement.

KEYWORDS
HR branding, personnel management, oil and gas industry, staff retention, EVP, engagement.

B nedrerazosoii orpaciu PecyOnukn Y30ekucTaH ynpaBieHHE YeIOBEYECKHM KaruTaloM
TpaHcOpMHUPYETCS M3 aIMHUHHUCTPATHBHOW (PYHKIMM B CTpPAaTerMUY€CKUH WHCTPYMEHT DPa3BHTHUS
Om3Heca. AKTyaNbHOCTh HCCIICJIOBaHUSI OOYyCJIOBIEHA TEM, 4YTO TMPEANPUSITHS TOIUIMBHO-
HHEPreTHYECKOr0 KOMITJIEKCA CTAJIKHBAIOTCS C YCTOMUMBBIMU PHCKAMHU OTTOKA MOJIOBIX CIIELMAIMCTOB
B niepBbIe 1-3 roma paboThl, HECMOTPS Ha Pa3BUTYIO CUCTEMY COLIMANBHBIX FapaHTUil U KOHKYPEHTHBIN
ypoBeHb omiatel Tpyaa [3]. Ilpm 3TOM pocT 3arpar Ha PEKPYTUHT W QJaNTallydi0 IEepCOHAla
COIIPOBOXKAACTCA CHHXCHUEM 3(1)(1)6KTI/IBHOCTI/I TPpaAUIUOHHBIX IIOAXOAO0B, OPHUCHTUPOBAHHBIX Ha
pacuIipeHre «BOPOHKU PEKPYTHHIa», YTO MPUBOAMT K 3HAYUTENBbHBIM TPAaH3aKIHMOHHBIM H3AEPIKKaAM
NIPY BBICOKOW TEKY4ECTH KaJpOB Ha dTare NepBUYHON COIMATH3AIINH.
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Mertononornueckyo 0azy HCCIEHOBAHMS COCTABMIIM CHCTEMHBIH IOJAXOH, CPAaBHHUTEIbHBIN
aHanmm3 JneictByrommx Mmoneneir HR-menemkmenTta B He(TerazoBoi OTpacid W KOHTEHT-aHAIH3
npodeccnoHabHBIX  OU(GPOBBIX IUIATGOpPM, HUCHONB3yeMblx it (opmupoBanust HR-Openma
paboromatenst [2]. OOwbekTOM wuccienoBaHust BbicTynaeT HR-Opena HedTerasoBbXx KOMITAHHN
PecryOnukm Y36ekucraH, mpeMeToM — HHCTPYMEHTHI M MeXaHU3MbI BHyTpeHHero HR-Opennnnra kax
¢akTopa ymep)KaHHS MOJOIBIX CIIEIUAINCTOB. B Xome pa®oOThl NMPUMEHSJICS BTOPUYHBIA aHAIN3
OTKPBITBIX OTPACIEBBIX TaHHBIX, a TAK)KE TIOKa3aTeIu BHyTpeHHel ycToitunBoctn HR-Openza, Bkimouas
WHJIEKC YUCTOU JIOSTBHOCTH cOTpyaHHKOB (eNPS) n xoaddunment ynepsxxanus nepconana (Retention
Rate).

[IpoBenéunpIii aHanM3 BBIABIII HAJIWYHE YCTOWYMBOTO pPa3pblBa MEXAY TPAHCIHPYEMbIM
MapKeTHHTOBBIM 00pa3oM pabortomaTtenss u (akTuueckuMu BHyTpeHHHMH HR-mpouneccamu.
YcTaHOBIEHO, YTO IS BRITYCKHUKOB PO MIBHEIX BY30B, BKItouas ¢unmman PI'Y HedTH 1 ra3a nmMeHu
N.M. I'ybxuHa, onpeaensronuM (HakTopoM BEIOOpA B COXpaHEHUS MecTa paboTHI SBISAETCS HE TOIBKO
YPOBEHB JJ0X0/a, HO M HaJW4Ke MPO3PaYHOi KapbepHOU TPAeKTOPHHU, IPOrpaMM NpodeccHOoHaNEHOTO
pa3BUTHSA U cucTeM HacTaBHuuecTsa [ 1]. Jlanabie GpakTopsl GOpMHUPYIOT BOCTIPUITHE PaOOTONATENS KaK
JIONITOCPOYHOTO TTApTHEPA, a HE BPEMEHHOTO MCTOYHUKA 3aHITOCTH.

Ob6ocuoBano, uyto dbdexTuBHas wMoxenb HR-OpeHauHra JOmKHAa  BBICTPaWBATHCS
MPEUMYINECTBEHHO Ha ocHOBe Internal Branding (BHYTpeHHEro KOHTYpa), MPEAINOIATraroIIero
nepBooyepeHoe GOpPMUPOBAHNE YCTOMUNBOW KOPIIOPATHBHON KYJIBTYPHI, JOBEPUTEIBHBIX TPYIOBBIX
OTHOUIECHUH U MOHATHBIX IPABUII KAPHEPHOI'O POCTA, C MOCIEAYIOLIEH TPAHCISIIUEH STUX UEHHOCTEH BO
BHEIIIHIOIO cpelly yepe3 MexaHu3Mmbl employee advocacy [2].

B 3akimtoueHuM moka3aHO, YTO TEPEXOA OT CTPaTeTHH «IIOKYNKH» KaJIpoB K CTPaTeTHH HX
«BBIPAIIMBAHUS TI03BOJIIET HE TONBKO ITOBBICUTH IIOKAa3aTeld yAep)KaHWA IIepCOHaja, HO H
Ka4eCTBEHHO YJIYYIIUTh BXOISIIUN TMOTOK KaHIMAATOB 3a CU€T pemyTaloHHOro »ddekra. Takas
Mozaenb Haubosee 3(dexkTHBHA NpPU HANMYMK KOPHOPATHUBHBIX OOpa30BaTENbHBIX NPOrpaMM U
BOBIJICYEHHOCTH JMHEWHBIX PYKOBOIHUTEINEH B MPOIECCHl ajanTanud. Peanmuzaiius MaHHOTO MOAXOAA
CHOCO6CTByeT HUBCJIIMPOBAHUIO BBIABJICHHOIO INEHHOCTHO-MHCTUTYLMOHAJIBHOI'O pa3pbiBa MEKAY
YCTaHOBKaMM MOJIOAOI'O IIOKOJICHUA W TpaJUIITMOHHBIMU OTPACJICBBIMU IIPAKTUKAMU YIIPABJICHUA
nepconanom [1; 3].
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ABSTRACT

The article presents an analysis of the current state of Uzbekistan's export potential for oil and
gas products. The volume of hydrocarbon production and export has been studied. The factors affecting
exports have been identified, and the directions for diversifying exports have been outlined.

KEYWORDS
Oil and gas industry, export potential, natural gas production, export diversification,
investments, energy security.

Hedreraszoseiii komiuieke Y30ekucrana, Oyaydn OCHOBOM 3HEprode30mnacHOCTH U SKCIIOPTHBIX
JIOXOZIOB, CTOJIKHYJICSI C KPU3UCOM YCTOMYMBOCTH: CHMYKEHUE TOOBIYH MIPU POCTE BHYTPEHHETO CIIpoca
000CTPIIIO IPOTUBOPEYHE MEKAY BHYTPEHHUMH MOTPEOHOCTSIMH U SKCTIOpTOM. [1]

locynapcTBeHHas! MONUTHKA, OTpakaeMmas B CTPATETHYECKUX IOKYMEHTaX, B YAaCTHOCTHU B
[NocranoBnenuu Ilpesupenta Ne III1-3107 ot 30 utonsa 2017 roma «O Mepax mo JanbHeiliemy
COBEPILECHCTBOBAHUIO CHCTEMBI YIIPABIICHNUs HE(TEra30BOM OTpaciibioy, HAlpaBieHa Ha MOJCPHHU3AIINIO
U TIpUBJICUYCHHE WHBECTULMH B HedTerasoBylo orpacib. OIHAKO KIIOYEBBIE I10KA3aTENId OTPACIIU
MPOJOJIKAIOT JEMOHCTPHUPOBATh HETATUBHYIO IMHAMUKY, TPEOYIOLIYI0 IITyOOKOTro aHanu3za. [4]

3a nepuon ¢ 2018 mo 2023 rox 00bEM 3KCIOpPTa MPUPOIHOTO ra3a cokparwics ¢ 14,4 mo 1,3
MIIpI M3, YTO OTpakKaeT MEPEOPHCHTAIMIO PECypCHOM 0a3pl Ha BHYTPEHHUH CHOPOC M CHIIKCHHUE
AKCIIOPTHOTO noTeHuuana. [3]

Jlo71s1 TOTUTMBHO-PHEPTETHYECKHUX TOBAPOB B IKCIOpTe Y30ekucraHa ymana ¢ 24,94% B 2018 1.
110 4,46% B 2023 1., 4TO CBUAECTENBCTBYET O ITOTEPE CEKTOPOM POJIH CTAOUIHFHOTO NCTOYHHUKA BATFOTHBIX
NOCTYIUIEHUH 1 BO3paCTaHUU €T0 3aBUCUMOCTH OT BHELITHEH KOHBIOHKTYPBI; KPaTKOBPEMEHHBIH POCT B
2021 r. mMIIb NOATBEPAMI 3TY TEHACHIHIO. (PUCYHOK)
30 24.94

20 16.19 _~._16.56
10 - \5.96 6.53 7.46 4.46
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PucyHok. DKCHOpPT TOMIMBHOM NPOAYKLIMH OT O0IIEro SKCnopra Y30eKucraHa
3a 2017-2023 rogst, % [2]
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OCHOBHBIC TPUYUHBI CHUKCHHUS SKCIIOPTA TOTLUTUBHOW MPOAYKIIMK HOCSAT CUCTEMHBIN XapakTep:
UCTOILEHUE JCHCTBYIONIMX MECTOPOXKICHHUN, Ae(HUIUT HHBECTHPOBAHWS B TEOJOTOPa3BENKy U
MOJICPHH3AIINIO, & TAK)KE HEJIOCTATOYHOE BHEIPEHUE COBPEMEHHBIX TEXHOJIOTHI OOBIYH. [1]

B kadecTBe cTpaTernyeckux peiieHuil B padboTe mpeyiaracTces:

- MOJICPHHM3AIlMSl M Pa3BUTHE T'€OJIOTOPA3BEIKH 3a CUCT BHEIPEHUS HOBBIX TEXHOJOTWH U
MIPUBJICYCHUS] HHOCTPAHHBIX WHBECTUIUH JJIs1 00ECTICUCHHS CTA0OMIILHOCTH JJOOBIYH;

- miybokas mepepaboTka yrieBomoponoB (rasoxumusi, CIII') mist mepexoma OT ySA3BHUMOTO
JKCIIOpTa TPYOOITPOBOTHOTO CHIPhS K MPOAYKIIMU C BBICOKOH JI00OAaBICHHON CTOMMOCTBIO;

- MacitabHOE SHEprocOepeKeHUe B IPOMBIIUICHHOCTH U YKHITUITHO-KOMMYHATBHOM X035 CTBE
(OKKX) mmst BBICBOOOXKAEHHS DPECYpPCOB, KOTOpbIE MOTYT OBITH HANpaBiICHBl HAa OKCHOPT WIH
nepepadoTKy.
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AHHOTALUA

[IpuopureTHO#l 3amadeli CcOBpeMEHHOW He]Tera3oBol oTpacim SBISETCS TTOBBIIIICHHE
3¢ (EeKTUBHOCTH Pa3pa0OTKU MECTOPOXKIACHUH, BKIIIOYAs YBEIMUECHUE OTJAYl MPOMXYKTHUBHBIX TIACTOB
U CHIDKEHHE ce0ecTOMMOCTH Mo00buu. B maHHOW paboTe pacCMOTPEHBI aJbTepHATUBHBIEC CIICHAPHH
JanpHeWIne paspabotkum MectopoxaeHus HOxueri Kemaunm, paznmuarommecss 1Mo  00bEMY
TEXHOJIOTUYCCKUX MEPONPUATUN ¥ WHBECTUIIMOHHBIX 3arpar. J[ias comocTaBiieHUs BapHUaHTOB
BBITIOJTHEHO 3KOHOMHUYECKOES MOJICITHUPOBAHHME C PAcYETOM KIIFOUYEBBIX MOKasaTeliel 3 QEKTUBHOCTH,
VYUTBHIBAIOIINX TPOTHO3 JOOBYM WM pealn3anuio yriaeBoaopoaoB. OO0OCHOBaHa IenecooOpa3HOCTH
MoCJIeIOBAaTeIbHOM peanu3aliud BBIOPAHHON CTpaTeTHH € MOCIEAYIONIMM IepexoloM K Oolee
HWHTCHCUBHBIM PCHICHHUAM, HAIIPABJICHHBIM Ha JOCTUKCHUC ITPOCKTHBIX 3HAYSHUM U3BJICUCHUS He(bTI/I.
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ABSTRACT

The priority task of the modern oil and gas industry is to increase the efficiency of field
development, including increasing the productivity of productive formations and reducing production
costs. This paper examines alternative scenarios for the further development of the South Kemachi field,
differing in the volume of technological activities and investment costs. To compare the options,
economic modeling was carried out with the calculation of key performance indicators taking into
account the forecast of production and sales of hydrocarbons. The feasibility of consistent
implementation of the chosen strategy with a subsequent transition to more intensive solutions aimed at
achieving design oil recovery values is substantiated.

KEYWORDS
Field development, economic efficiency, production, oil recovery efficiency, investment
indicators, South Kemachi field.

Hedrerazosas orpacns PecniyOnuku Y30ekucTan UrpaeT BaKHYIO pOJib B 9KOHOMHKE CTPaHHBI,
oOecrieunBasi 3HAUMTENBHYI0 YacTh JOXOAOB OT 3KCIOPTa M O0eclednBas 3HEPreTHYECKYIo
0e30macHOCTh. AKTYaJIbHOCTH 33J[adH TIOBHIIIIEHUST 00HEMOB TOOBIUN YTIIEBOIOPOJOB B HAIIEH CTpaHe
takxe orpaxeHo B [locranosnennu [Ipesunenra Pecniyonuku Y36ekucran, ot 12.05.2023r. Ne I1I1-157
«O Mepax MO COBEPILECHCTBOBAHUIO CHUCTEMBI BelleHHs y4€Ta I0OBIYM, MepepaboTKu M peaan3anuu
MIPUPOTHOTO Ta3a M KUIKOTO yriieBogopoaa» [1].

JleficTByromIasi Ha CETONHSIIHUN J€Hb CHCTEMa pa3paboTKH, MPENCTaBIIEHHAS B OCHOBHOM,
BEPTUKAIFHBIMH CKB2)XMHAMHM, II0OKa3ajda CBOIO HHU3KYIO 3((eKTHBHOCTP — OTMEUYEHO CHIDKEHHE
TOJIOBBIX OTOOPOB MPUPOTHOTO ra3a U KOHJIeHcaTa, Masiast 3QEeKTUBHOCTh BBEIEHHBIX JUIs pa3pabOTKH
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He()TSHOW OTOPOYKH TOPU3OHTAIBHBIX CKBAKHH HM3-32 BBICOKOTO Ta30BOTO ¢aktopa HedTH. [2]. D10
o0ycaBmuBaeT HEOOXOAMMOCTh H3MEHEHHS CYIIECTBYIOIIEH CUCTEMBI pa3pabOTKH.

B pabGore ObuTOo paccMoTpeHO 3 BapuWaHTa pa3paboTku MecTopoxkacHus HOxupii Kemauw,
OCHOBBHIBAIOIIMXCS Ha TPOBSACHHOM aHamu3e pa3pabOTKH pPaccMaTpuBacMOro MECTOPOXKJICHUS,
BKJTFOUAIOIIETO B CEOsI: TEKyIee COCTOSTHUE M 3PPEKTUBHOCTD MMPUMEHAEMOI TEXHOJIOTHH Pa3pabOTKH,
nuHaMuKa (OHOA CKBAXKHMH, IOKA3aTeN MX OKCIUTyaTallid, BBIPAOOTAaHHOCTH 3amacoB HedTw,
3¢ (EeKTUBHOCTH CHCTEMBI pa3paboTku. BapuaHT 1, KOTOpPEIN NpeaycMaTpuBacT pa3padoTKy 3alexkei ¢
CYIISCTBYIOIIMM Ha CETOMHSAIIHHNA JIeHb (OHJIOM JEHCTBYIOIIMX CKBRXHH M TEXHOJIOTHCH OOBIYH
YIJIEBOJIOPOJIOB, BAapWaHT 2, MpeIyCMaTPHUBAIONINN BOCCTAaHOBIIEHME W BO3BpaT CKBWKWH Ha
MPOAYKTUBHBIE TOPWU3OHTHI W BapuaHT 3, B KOTOPOM TMpeaycMaTpuBaeTcs OypeHHe HOBBIX
TOPU30HTAIBHBIX IKCIUTYaTAITHOHHBIX CKBAXKUH.

JI71st KOMIUTEKCHOM OIIEHKH SKOHOMHYIECKOM 11e7IeCO00Pa3HOCTH KaKIOTO BapuaHTa pa3paboTKH
OpTa cocraBieHa (UHAHCOBas MOJENb, BKIIOYAMONIAs MPOTHO3HBIE TIIOKa3aTeld JAOOBIYH
yriieBoopoaoB. CortacHO TaHHOW MOJIENH, IIEHA 3a peanu3ainuio HedTtu Oblia MPUHATA, KaK CPEIHSSL
1eHa HepTH Ha Oupike 3a mocienHue 5 netr u cocraBuwia 533,4 momn. 3a 1 tonHy. Ha ocHoBaHum
MIPOBEJICHHOTO aHaji3a MPOM3BEICHA SKOHOMHUYECKas OleHKa 3(PGEKTUBHOCTH MPOTHOZUPYEMBIX
BapMaHTOB pa3paboTku. B pesynbrare NpoOBENEHHBIX pacyeTOB HaWOOJCe MPEIIOYTUTEIBHBIM
BRIIAIUT 2 BapHaHT, Tie BbipaOoTka HedTsHoi 3aneku XII ropuszonTa ocyiiecTBisercs 14
CKBaXMHaMH, 3a riepuoa 1o 2031 roga, koHewHbIi Kodddunuent Hedreoraadn nocturHet 9,8 %. [pu
craBke quckoHTa 10 % NPV pasen 4,2 miH. gomn. CLIA, B To Bpems Kak 9nCTasi MPUOBLIH COCTABUT
5,4 muH. nomn. CIIIA. Joxox rocymnapcTBa 3a epuo el cTBUS mpoekTa coctaBuT 7,0 M. goi. CIIIA.
JIMCKOHTUPOBAaHHBIA CPOK OKYIA€MOCTH MPOEKTa COCTaBUT S5 JIET MPU BHYTPEHHEH HOpMeE
penrabensHOCTH 23%. UHIekc noxomHocTy mpoekrta paseH 1,32. Ho yuuThiBas To, 4TO BapuaHte 2
MpeyCcMaTpUBaeT BOCCTaHOBICHHE CKBaWH u3 (ouma KPC 0e3 OypeHHS HOBBIX CKBaXKHMH Ha
MECTOPOXKJICHUS, a IS JOCTIKCHHS BelWuyuHbl yTBepkaeHHoro KHMH ©Ha wmecropoxaeHun
mpeuraraeTcsd YIUIOTHEHHE CETKH CKBaXHH, T.€. pa3padoTka MECTOPOXKACHHS C MOCIEAYIOIIHM
MIEPEX0/IOM Ha BapuaHT 3.

JIMTEPATYPA:

1. Tloctanosnenue Ilpesuaenta PY3 ot 12.05.2023 Nellll-157 «O mepax mo COBEpIIIEHCTBOBAHUIO
CHCTEMBI BeJIeHUS y4éTa JoOBIYH, epepaboTKH U peaTn3annuyl IPUPOIHOTO ra3a 1 )KUAKOTO YIIIepoaay
Il Lex.uz. [Dnextponwnsiii pecypce] URL: https://lex.uz/docs/6465574. (nata obpamenus: 27.12.2025).
2. O¢unmanenenii caiit AO «Y36eknedreras» // Ung.uz. [Dnekrponnsiii pecype] URL: https://ao-
uzbeknefte-gaz. (nata odpamienus: 27.12.2025).

REFERENCES:

1. Resolution of the President of the Republic of Uzbekistan 12.05.2023 No. PP-157 "On measures to
improve the system of accounting for the extraction, processing, and sale of natural gas and liquid
carbon." // Lex.uz. [Electronic resource] URL: https://lex.uz/docs/6465574#. (accessed: 27.12.2025). /
Postanovlenie Prezidenta RUz ot 12.05.2023 NePP-157 «O merax po sovershenstvovaniu sistemi
vedeniya ucheta dobichi, pererabotki i realizasii prirodnogo gaza i jidkogo uglevodoroda» // Lex.uz.
[Elektronnyy resurs] URL: https://lex.uz/docs/6465574. (data obrashenija: 27.12.2025).

2. Official website of JSC «Uzbekneftegaz» // Ung.uz. [Electronic resource] URL: https://ao-
uzbekneftegaz. (accessed: 27.12.2025). / Ofisialniy sayt AO «Uzbekneftegaz» // Ung.uz. [Elektronniy
resurs] URL: https://ao-uzbekneftegaz. . (data obrashenija: 27.12.2025).

186


https://lex.uz/docs/6465574
https://www.ung.uz/open-data/18/sub/42/1
https://www.ung.uz/open-data/18/sub/42/1
https://lex.uz/docs/6465574
https://lex.uz/docs/6465574
https://www.ung.uz/open-data/18/sub/42/1
https://www.ung.uz/open-data/18/sub/42/1
https://www.ung.uz/open-data/18/sub/42/1
https://t.me/s/ao_uzbekneftegaz?before=1291
https://t.me/s/ao_uzbekneftegaz?before=1291

Okonoruyeckas cocrasisitomas ESG kak ¢pakTop 5KOHOMUYECKOH YCTOHUMBOCTH MPeIIpUSTHI
HedTerazoBoit oTpaciu
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AHHOTAIIUA

B paborte paccmarpuBaeTcs dKojormdeckas cocrapisomas ESG kak oquH M3 KITIOYCBBIX
(baxTopoB obecrieueHHs SKOHOMHUECKOH YCTOHUMBOCTH HedTenepepadaThIBAIOIINX MPEANPHUITHH Ha
npumepe byxapckoro medrenepepadarsiBatomiero 3aBoaa (bHII3). [IpoananusnpoBana B3amMOCBS3b
HKOJIOTHYECKAX MEPONPUATHI ¢ (DUHAHCOBO-SKOHOMHYECKMMH pesyasratamu 3a 2022-2024 rr.,
BKJIIOUasi CHW)KEHHE BBIOPOCOB, BHEIpeHHE 3HEprodP(EeKTUBHBIX TEXHOJOTUH M HCIOIb30BaHUE
BO300HOBIISIEMBIX HCTOYHUKOB SHepruu. Caenan BEIBOA O TOM, UTO 3KOJIOrHyecKas cocTasisitomas ESG
CIOCOOCTBYET CHIDKCHHIO PUCKOB, ONTHMU3AIIMHY 3aTPAT U YKPETUICHHIO TOATOCPOUHON SKOHOMHYECKOM
YCTOWYMBOCTH MpennpusiTys. BelsBieHb 0CHOBHBIE Oapbephl peanuzannn ESG-noaxona nu obocHoBana
HEOOXOJMMOCTb €r0 CUCTEMHOM MHTETpalluy B OM3HEC-MOJIeNIb KOMITaHU HE(PTEra30BOro CEKTOpa.
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ABSTRACT

This work examines the environmental sustainability component of ESG as a key factor in
ensuring the economic sustainability of oil refineries, using the Bukhara Oil Refinery as an example.
The relationship between environmental measures and financial and economic results for 2022—2024 is
analyzed, including emission reduction, the implementation of energy-efficient technologies, and the
use of renewable energy sources. It concludes that the environmental component of ESG contributes to
risk mitigation, cost optimization, and strengthening the long-term economic sustainability of the
enterprise. The key barriers to implementing an ESG approach are identified, and the need for its
systematic integration into the business models of oil and gas companies is substantiated.

KEYWORDS
ESG, environmental component, economic sustainability, oil refinery, sustainable development.

B ycioBusax r1o6anbHOTo pa3BUTHS HHTETPAIHS SKOJIOTHIECKUX MPUHIIMIIOB B KOPIIOPATUBHYIO
CTPATEerHi0 CTaHOBUTCS HEOOXOAMMBIM YCIIOBHEM JOJTOCPOYHOM YCTOWYHMBOCTH HMPOMBIIUIEHHOTO
Ou3Heca, 0COOCHHO JUI KalMTaIOEMKHUX OTpAaciell ¢ BEICOKOH PecypCHOM M TEXHOT€HHOW Harpy3Kow,
TaknX Kak HedrernepepaboTka. YCHEemHOCTh MPEANPHUATHI BCE B OOJIBINEH CTENIEHH ONpeaessieTcs: He
TOJBKO OSKOHOMHUYECKOH 3(QPEKTHMBHOCTBIO, HO M CIOCOOHOCTBIO CHWXXaTh BO3IEiicTBUE Ha
OKPYXAIOIIYIO CPeay, aAaNTHPYsICh K HOPMaTHBHBIM TPEOOBAHUAM U OKHJAHUSAM OOLIECTBa.

AKTyaJIbHOCTb HCCJI€JOBaHUS OOYCIIOBJICHA YCHUJIEHUEM SKOJIOTMYECKON MOBECTKU B CUCTEME
YCTOMYMBOTO Pa3BUTHA M POCTOM TPEOOBAaHMI K 3KOJOTHYECKOH OTBETCTBEHHOCTH MPOMBIIUIEHHBIX
npeanpustuii. B coorBerctBum ¢ 3akoHom PecnyOmukm VY3bexucran «O0 oxpaHe NPUPOABD»
XO3AUCTBEHHAs] NIEATENBHOCTh JOJDKHA OCYIIECTBIATHCS C yYETOM HEOOXOIMMOCTH COKpAIIeHHs
BBIOPOCOB 3arpsI3HSIOIINX BEIIECTB U BHEAPEHHUS SKOJIOTHYESCKH O€30MaCHBIX TEXHOIOTHH. B ycioBusx
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peanu3aniy CTpaTeruy nepexoaa K «3eJIeHON» IKOHOMUKE TpeOOBaHUs HKOJIOTHIECKON COCTaBIISIIOIIECH
ESG nproOperaroT cTpaTermyeckoe 3Hau€HHE, MOCKOJIBKY HaNpsIMyl0 BIUSIOT Ha YPOBEHb PHCKOB,
M3IEP’KEK M MHBECTUITMOHHOMN TTPHUBIICKATEILHOCTH KoMmaHuit. [1][2]

Byxapckuii HedrenepepabaThIBarOIINil 3aBOA SBISETCS KPYIMHBIM MPEINPUSTHEM TOIUIMBHO-
SHEPTreTHIECKOTO KOMIUIEKCA C MPOSKTHOM MOIITHOCTRIO TIepepaboTKH 2,5 MiTH TOHH B rof. B 2022-2024
TT. OTMEUCHBI CHIDKEHHE 00bEMOB TiepepadoTku (¢ 1 702,7 teic. T B 2022 1. mo 1 552,9 Teic. T B 2023 1)
M POCT JIOJIM UMITOPTHOTO CHIPBSI, YTO TOBBILIAET 3HAUUMOCTh BHYTPEHHHUX PE3EPBOB SKOHOMHYECKOI
YCTOWYMBOCTH, BKJIIOYAsh DKOJOTHYECKYI0 MOJEPHHU3AIMI0O M BHEIPEHUE HHEProdp(eKTHBHBIX
TEXHOJIOT'Ui, HAallpaBJICHHbBIX Ha CHIKEHUE cE0ECTONMOCTH U 3aBUCUMOCTH OT BHEHIHUX (DaKTOPOB.

KirroueBBIM 2IeMEHTOM SKOJIOTHUYECKO# cocrapisttomelt ESG cranmo BHeapeHre TPOU3BOACTBA
JU3ENBHOTO TOIUTMBA €BPOIEHCKOTO CTaHaapTa, MO3BOJNMBIIEE COKPATUTh BBIOPOCHI OKCHIIOB CEPHI C
1901 1 mo 113 1 (#a 93-94%, mm B 17-18 pa3), obecnieunTh COOTBETCTBUE CTaHAAPTY Euro-5 u cHU3NTH
JKOJIOTHYECKUE IUIAaTeKH M IOTEHUHAJIbHblEe IITpadHbIC CAHKLUHM, IOJOKUTENBHO BIHAA Ha
SKOHOMHUYECKHUE PE3YNBTAThl PEAMPUSITHSL.

DKojoru4eckass M JIKOHOMHYECKas YCTOHYMBOCTH MPEANPUSITHA TAKKE MOIJICPKUBACTCS
peanuzanuel MpUPOIOOXPAHHBIX MEPOTIPUATHI B paMKax Mporpamm «Smmin Mmakon» u «Smmn 6endor»
(B 2023-2024 rT. BBEICAXKEHO OO0JIEe 44 ThIC. ACKOPAaTUBHBIX JepeBbeB U 200 THIC. CaXKCHIICB cakcayia), a
TaKXKe BHEIPSHHUEM dHeprocoeperaronux texuonoruii u BUD. B 2023 roay BBeZICHBI B 3KCILTyaTaIHIO
(hOTORIEKTPUIECKHE CTAaHIIMK MOIMHOCTBhIO 5,87 MBT ¢ romoBoi reneparueit 8,14 muma KBt 4,
MOKpBIBAIOIIKE OKoJIO 12,2% cyTO4HON NOTpeOHOCTH 3aBOzA B AJIEKTPOIHEPruM. 3]

TakumM 00pa3om, MPOBEAEHHBIN aHAIH3 TOKA3bIBAET, YTO dKOJIorHuecKas cocrapmsitonias ESG
SIBIISIETCS] 3HAUUMBIM (PAKTOPOM 3KOHOMHYECKOW YCTOWYHBOCTH NPEANPUATHI HEPTETa30BON OTPACIIH.
Ha npumepe BHII3 ycTaHOBIEHO, YTO MPAaKTUKO-OPUEHTUPOBAHHBIE SKOJOTMYECKHE WHUIUATHBBI
CHOCOOCTBYIOT CHIDKCHHUIO JKOJOTMYECKHX M TPOM3BOICTBEHHBIX PHCKOB, ONTHMHU3AIMH 3aTpar U
(hOPMUPOBAHHIO YCTOMYMBOM MOJEIU Pa3BUTHS B COOTBETCTBUH C TPEOOBAHUSIMH HAIIMOHAIBHOTO
3aKOHOJATENIbCTBA U MPUHLUIIAMU YCTOHUUBOTO Pa3BUTHA.

Bwmecte ¢ Tem norennan ESG peanu3oBaH He B IMOTHOH Mepe M3-3a BBICOKHX KallUTaJIbHBIX
3aTpaT Ha «3eN€HbIC» TEXHOJOTUH, OTCYTCTBUS YHUQUIMPOBAHHOH METOJOJOTUU OLEHKH HX
HKOHOMUYECKOTO 3¢ dekTa u feQunnTa KBaTu(pUINPOBAHHBIX KaIpOB, YTO JIelaeT YCTpaHEeHHE JaHHbBIX
OaprepoB He0OXOIUMBIM ycioBHeM uHTerpanun ESG B Ou3Hec-monens M MoBbILICHUS (PUHAHCOBOM
YCTOWYMBOCTH U JIOITOCPOYHON CTOMMOCTH KOMITAHUH HE(PTETa30BOM OTPACIIH.
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AHHOTALIUA

B pabote 00CyxIar0T YCIIOBUS Pa3BUTHS WHKIFO3UBHOTO OOIIECTBA, BBIACISIOTCS KIFOUEBBIC
MpoONeMBI, CBS3aHHBIE C JOCTYIIOM K (PH3MYECKO cpeme, TPAHCIOPTY, K WHPOPMANHOHHOMY H
KOMMYHHKAIIMOHHOMY TPOCTPaHCTBY. AKIEHTHPYETCS BHUMaHUE Ha OOCCIEeYCHHE COIUATLHON
MOJJICPIKKH C YUETOM MHIUBUAYIBHBIX TOTPEOHOCTEH JIUIT C 0COOCHHBIMU BO3MOXKHOCTSIMH.
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ABSTRACT

The paper discusses the conditions for developing an inclusive society, highlighting key issues
related to access to the physical environment, transportation, and information and communication space.
It emphasizes providing social support tailored to the individual needs of individuals with disabilities.

KEYWORDS
Inclusive society, people with disabilities, employment, accessibility, education, health and
social services, social awareness.

B coBpeMeHHOM MHpe akTyaau3upyeTcst IpobiieMa HHKIIIO3UBHON Cpelbl, PacTeT KOJIHMYECTBO
JOfief C OrpaHWYEeHHBIMM BO3MOXKHOCTSIMH, YCJIOBHS W3MEHEHHs o0pasza Xu3Hu. Bmecte c Tem,
BO3pacTaeT He0OXOJUMOCTb B MOBHIIICHIH YPOBHSI 3aHATOCTH M COI[MAILHON BOBJICYEHHOCTH JIIONIEH 13
Cpeabl HHKITIO3HH.

B V30exucrane B 2020 romy Obur mpuHAT 3akoH «O mpaBax IUI[ C WHBAJIUIHOCTHION,
HarpaBJICHHBIH HA o0eclieueHre PaBHbBIX PaB U CBOOO, a TAKXKE 3aIIUTY OT AUCKpUMHUHauH. Kpome
TOrO, yTBepkJ1eH HaunonanbHell 1mi1aH aeicTBUM no peanu3annn KoHBEHINHM 0 mpaBax WHBAJIUIOB B
PecnyOnuke Y30exucran Ha 2023-2025 ronel. IIpaBa somell ¢ orpaHMYEHHBIMH BO3MOXXHOCTAMH
3aKperieHbl B 3akoHax Pecryonukn Y3oekucran «O06 o0pazoBanumy, «O0 oXpaHe 30pOBbS IPaXIaH»,
«O 3amsrocTn HaceneHus», «O rapaHTHAX MpaB pebeHka», «O TrocylapcTBEHHOM TEHCHOHHOM
obecrnieueHun rpaxigan», «O0 oxpane Tpyma», «O ¢(uzndeckoil KylbType M CHOpTE», a TaKXkKe B
TpynoBOM KojieKCe M JIPYTHUX 3aKOHOJATENIbHBIX aKTaX. A paTH(UKaIms MeX/yHapOJHBIX JOKYMEHTOB
Haimeil crpaHoii, B TOM uunciie KOHBEHIIMHM O TpaBaX HMHBAIWIOB, CIOCOOCTBYET YCTaHOBJICHHIO
OTpeNeNICHHbIX TPeOOBAaHMI W BBIIOJIHEHHUIO OOS3aTENILCTB IO CO3JAHUIO JOCTYNHOW (U3NUECKON
cpedpl Ui JIML C WHBAJMIHOCTBHIO; HENOMYIIEHWIO JIOOBIX (OpPM AMCKPHUMUHALKMU IO TPH3HAKY
WHBAJIATHOCTH;

Ceronusi, ypoBeHb 3aHATOCTH HMHBIMAOB cocTapisier okono 12,0% ot oOmero uucna, u
npobeMa 3aKII04YaeTcs B TOM, YTO MHOTHE U3 pa0OTAIONINX JIIOAEH ¢ OrpaHUYeHHBIMH BO3MOXXHOCTSIMHU
HE SIBJISIOTCS TOCTOSIHHBIMU pa0oTHHKaMu. Kpome Toro, yuactre JaHHOW KaTeropHu JIOEH B )KU3HU
obmiectBa TpeOyeT BHUMAHUS W TIOCTOSHHOM 3a00Thl. Kpome Toro, momnepkka Ioneil c
OrpaHUYEHHBIMH BO3MOXHOCTAMHU TpeOyeT MONIEPKKH C yYeTOM MHIMBHIYAIbHBIX MOTPEOHOCTEMH, K
9TOM cUTyanuu npHOaBIIsIETCs] HEXBAaTKa KBATH(DUIIMPOBAHHOTO TIEpCOHANIA U CPEJICTB MOJIEPKAHUS
WHKJIIO3UBHBIX yCIIOBHH pa3BUTHA. [1]
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Pemenne umeromuxcst mpobneM TpeOyeT MOHWMaHUS U COTPYAHUYECTBA BCETO OOIIECTBA, a
TaKKe YCWIMHA TIO YBOKEHUIO TpaB JIOAEH C OrpaHWYCHHBIMH BO3MOXKHOCTSAMU M CO3IAHHIO
0e30apbepHOi 00CTaHOBKH. [1]

PazHooOpasue mromell ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH TPEACTAaBISCT COOOW JIMYHBIC
XapaKTEepPUCTUKU U MOTPEOHOCTH B 3aBUCUMOCTH OT MX THIIA M CTENIEHH, BO3PACTa, I10JIa, KYIETYPHOTO
MIPOUCXOXKICHHUS, CONMAIBHOTO cTaryca U T. A. K maHHo# depene MOXKHO OTHECTH (DH3MUECKHE HITH
YMCTBEHHBIEC Pa3/IUuusi, HApPYIICHUE Pa3BUTHS, MCHUXUYECKOE PACCTPOUCTBO M mp. TakuM oOpazom,
yCUIHS B TIOAJEPIKKY JIIONEH ¢ OrpaHMYEHHBIMUA BO3MOXXHOCTSIMU M UX y4YacTHIO B JKU3HHU 0OLIeCcTBa
JTOJDKHBI OBITH HAIPABJICHBI HA IOHMMaHHMe WHANBUIYATFHBIX CBONCTB HHKIIFO3UBHON Cpefpl. [2]

[IpoBomuMBIE MEpPHI B JAHHOM HAINPaBICHWH, BKIIOYAIOT B Ce0s CTPOUTENBCTBO 3MaHUN U
00IIeCTBEHHOTO TPaHCIOPTa, JOCTYIMHBIE IS WHBAJIUIOB-KOISICOUHMKOB, BeO-CAlThl M MPUIOKEHHUS,
JIOCTYIHBIE /IS CIIA00BUIAIINX, U ayAOCHCTEMBI HaBeIEHHS, TOCTYITHBIE ISl TIIyXHUX ¥ MH. BMecTe ¢
TeM, TPeOYIOTCS JOTIOTHUTENbHBIC YCHIICHUS ISl CO3/MaHNsI KOM(OPTHBIX YCIOBHMA M aIPECHBIX YCIYyT
B PEIICHUH UMEIOIUXCS mpoodiieM. [2]

Pesynbrarel mpoBeAEHHOTO COLMOJIOTHYECKOTO OMPOCa CBUACTENBCTBYIOT O TOM, 4T0o 30%
PECTIOHJIEHTOB BBICKA3aJIUCh O HEJOCTATOYHOM YPOBHE JOCTYITHOCTH OOIIECTBEHHBIX MECT (CIIOPT,
TYpH3M, KYJIBTypHBIE YUPEKACHUS, CYNEpPMapKeThl), a TAKKE COOCTBEHHOTO KUIIbSI JUISI MHBAJHIOB.
52% - yka3anu Ha HU3KUH YpOBEHb JIOCTYIHOCTH OOIIECTBEHHOTO TPAHCIOPTa M COOTBETCTBYIOIICH
uHPPacTpyKTyphl. 60% - OTMEYalOT OUeHb TUIOXUE CPEICTBA YIPABICHUS JBMKEHHUEM TIEIIEX00B ISt
JUI] C MHBATUAHOCTBIO. 45% pECTOHAEHTOB OTMETHIIM, YTO WHBAIUABI HYXTAIOTCS B HHBAIUIHBIX
Kpeclax.

Cpenn wumeromuxcs npobnem 60% pecliOHIEHTOB YyKa3ald Ha OTCYTCTBHE Yy JIHI C
OTpaHWYEHHBIM BO3MOXKHOCTSAMH JIOCTynma K uHpopMmanuu. B Hacrosiee Bpems BO3HHUKAET
HEOOXOJMMOCTh O BBIpaOOTKE CTpaTerud IO OOECICUCHHI0 WHBAIUAOB JIOCTyNa K HH(OpManuu
Y COIMAJIbHOM KOMMYHHKAIIUH, & TAKXKe TI0 TIOATOTOBKE M pealii3alluy Mep B 9TOM HalpaBIeHUH. SI3bIK
JKECTOB MCTOIH30BATh KaK MPAaBOBON CTaTyC MEKIIMIYHOCTHOTO OOIICHUSI.

TakumM 00pa3oM MOKHO KOHCTaTUPOBATh, YTO B O0IIECTBE MOCTEIIEHHO MEHSIOTCS B3IVISABI Ha
JIONEH ¢ OrpaHMYCHHBIMUA BO3MOXKHOCTSIMU. OTHAKO, IPEICTOUT ellie A0NTas paboTa, 4TOObI HAyYHTHCS
BUJETh MPOOJIEMy HE B JIIOAIX C HEJOCTaTKAaMH B Pa3BUTHH, a B CaMOW cpeie, OpraHu3aiuf
JIOCTYITHOCTH U (POPMHUPOBAHHUU TTO3UTUBHOTO OOIIECTBEHHOTO CO3HaHWs. [Ipw 3TOM ycHIUTH MepbI
MIPaBOBO U COIMANILHOM 3al[UThl HHTEPECOB U MPaB HWHBAJIHIOB.

JIMTEPATYPA:

1. [orconcon /J]. 11oBhIIICHHE YPOBHS 3aHATOCTH JIIOACH ¢ OTPAHUICHHBIMUA BO3MO)KHOCTSIMH: BBI30OBHI U
nepcrexktussl / J1. Jxoncon // Xypran cormaibHoi uaterpamuu. - 2018, - T. 22, Ne 3, - C. 45-58.

2. Cmum A. OOpa3zoBaHHE W COLUMaIbHAs WHTErpalys WHBAJIUIOB: aHAIN3 TEKYIIMX MPOOJIEeM M
nepcnextus / A. Cmut // B kuaure: IlepcrieKTHBBI HHKIIIO3UBHOTO 00pa3oBaHus: MOHOTrpadus / o pen.
I'. CmupnoBa. - Mocksa: YHuBepcuterckas kaura, 2019. - C. 87-105.

REFERENCES:

1. Johnson D. Improving the employment rate of people with disabilities: challenges and prospects / D.
Johnson // Journal of Social Integration. - 2018. - Vol. 22, No. 3. - P. 45-58. / Dzhonson D. Povyshenie
urovnja zanjatosti ljudey s ogranichennymi vozmozhnostjami: vyzovy i perspektivy / D. Dzhonson //
ZHurnal social'noj integracii. - 2018. - T. 22, Ne 3. - S. 45-58.

2. Smith, A. Education and social integration of people with disabilities: an analysis of current problems
and prospects / A. Smith // In the book: Prospects for inclusive education: monograph / edited by G.
Smirnov. - Moscow: University Book, 2019. - P. 87-105. / Smit A. Obrazovanije i social'naja integracija
invalidov: analiz tekushchih problem i perspektiv / A. Smit // V knige: Perspektivy inkljuzivnogo
obrazovanija: monografija / pod red. G. Smirnova. - Moskva: Universitetskaja kniga, 2019. - S. 8§7-105.

191



['ymaHuMCcTHUECKAs OCHOBA MHKIIIO3UBHON Cpenbl Y30eKucTana
AxbapoBa O301a D1Mypos0oBHA
CryneHt
Ounuan PT'Y vedtn u raza (HUY) umenn .M. I'yOkuHa B ropone Tamkente
Hay4ns1it pykoBoAnTENb: K.I1.H., TOIIEHT YCMaHOBa A3n3axoH AOTyma)kaHOBHA
Oumuman PI'Y vedtn u raza (HUY) umenn .M. I'ybxuna B ropone TarmkenT

AHHOTALIMA

[Ipoananu3npoBaHbl TYMAHUCTHYECKHUE OCHOBBI M COCTOSIHUE WHKIIO3MBHOW TIOJUTHKH B
V3b6ekuctane Ha 2025 Tom. MeTomonorus BKIIOYACT aHajdu3 HOPMATHUBHBIX AaKTOB W JaHHBIX
TOCCTAaTHCTUKH. BBISBICHBI KIIFOUEBBIC JOCTH)KEHUS B OOpa30BaHMM M CUCTEMHBIE Oapbepbl B
3aasToctr. ChopMymHpoBaHBI pEeKOMEHIAMK IJisi OW3HEcCa, BKIIOUas HE(TEra3oBBIA CEKTOp, IO
WHTETrpaIi HHKITFO3UBHBIX MPAaKTUK. Oco00e BHUMaHUE YeIEHO TEXHOIOTHIECKUM PEIICHHUSM U POJIH
rpakJaHCKOTO 00IIeCTBa.
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ABSTRACT

The humanistic foundations and state of inclusive policy in Uzbekistan in 2025 are analyzed.
The methodology includes the analysis of regulations and state statistics. Key achievements in education
and systemic barriers in employment are identified. Recommendations for business, including the oil
and gas sector, on integrating inclusive practices are formulated. Special attention is paid to
technological solutions and the role of civil society.
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VY30ekucTan IpOBOIUT MOCIE0BATEIbHYIO TIOJIUTHKY ITOCTPOCHUSI WHKIIIO3UBHOTO OOIIECTBA,
OCHOBaHHYI0 Ha TYMaHHCTHYECKHX TPUHIMIIAX W KOMIUIEKCHBIX pedopMax Iocie paTH(QHUKAIH
Konsenunn OOH o mpasax maBanunoB (2021 r.). Crpaterust HampapjieHa Ha 0O€CIieUeHUE PaBHBIX
BO3MOXKHOCTEH depe3 OOHOBJICHHE 3aKOHOAATENBCTBA, MOJIEPHU3AIMIO HHOPACTPYKTYPBl U Pa3BUTHE
COLIMANIBHBIX yCIyT. Llenp uccnenoBaHusi — OIEHUTh JOCTUTHYTHIN MPOTpecc Ha OCHOBE aKTyaJbHBIX
JTAHHBIX ¥ OTIPEJIENUTh POJIh KOPIIOPATUBHOTO CEKTOPA, B MEPBYIO OUEPEh CTPATETHIECKUX OTpPaCIIEeH,
B 3TOM TIPOLIECCE.

CormacHo craructuke 2025 rtoma, B cTpaHe NPOXKMBAET OKOMO 650 THICAY dUEIOBEK C
WHBAJMHOCTBIO, M3 KOTOPBIX OONBIIHHCTBO OTHOCHTCS KO 1l rpynme (oxono 440 teic.). HabmomaeTcs
YCTOMYUBBIN POCT OXBaTa JETEH MOAIEPKKOM — CcBbIIIE 25 Thicadu. PacnpocTpaHeHHOCTh UHBAJIUAHOCTH
BO3PACTAaeT C TOJaMH, JIOCTUTasi HANOOJIBIIINX 3HAUSHUI cpe/in JuIl cTapiie 60 Jer.

HauOonee 3ameTHbIE ycriexXu JOCTUTHYTHI B cepe HHKIMIO3UBHOTO 00pa3oBanus. K koniy 2025
rojia KOJIMYECTBO MHKJIO3UBHBIX LIKOJN mpeBbickiio 1300, a yuciio ydamuxcs B HUX BBIPOCIO 10 26
ThicsTd. [lapayuienibHO BHEAPSIOTCS IHM(POBBIE MHCTPYMEHTHI: aJaTUPOBaHHBIE 00pa30BaTENLHBIE
miaropmel 1 VR-TpeHaxEpbI 1151 IPOPECCHOHAIBHOM MTOATOTOBKH.
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Tabmuia. JlnHaMyka pa3BUTHS WHKITIO3UBHOTO 00pa3oBaHus B Y30ekucrane (2024-2025 rr.)

ITokazarens 2024 2025
MHKIIF03UBHBIE IIIKOJIBI 1100 1300
JleT B MHKJIFO3MBHBIX MIKOJIAaX 22 000 26 000
OxsBar JTOIIKOJIBHBIM 15% 2204
HMHKJIIO3MBHBIM 00pa30BaHUEM

OnHol M3 KIIIOYEBBIX MPOOJIeM OCTAa&TCs HU3KUU YPOBEHb 3aHATOCTH JIMI C WHBAJIMIHOCTBIO
(32-35%). B wHedrerazoBom cekrope meHee 20% KPYHHBIX KOMIIAHHH peasu3yloT MNPOrpaMMbl
ajanTanydy pabouyux MECT U IeneBoro Haima. CylIecTBEHHBIM IIAroM BIEpER cTaia HuQpoBHU3aLUs
ycayr uepe3 EnuHbIN peecTp colManbHON 3alUThI, yIPOCTUBIIAS JOCTYI K MOMOIIH. DPPEKTUBHBIM
PUMEPOM TOCYAapCTBEHHO-00IECTBEHHOTO MapTHEPCTBA SABISAIOTCS HEHTPhI «rcon» u Accoruanus
UHBaIUIOB Y30ekucraHa. [lpunsarue 3akoHa «O couuanbHON paboTe» MPHU3BAHO CUCTEMATU3UPOBATh
OKa3aHHE aJpeCHON MONIEPIKKH.

Takum 0OpazoM, moaUTHKA Y30eKHCTaHa MOKA3bIBAET YCTOWYMBEIN porpecc B GOPMHUPOBAHUH
MHKJIIO3UBHOM Cpenpl, 0COOCHHO B OOPa30BaHMU W COLMAIBHOM oOcmykuBaHuH. llepcrieKTUBHBIM
HalpaBJICHUEM SIBIISETCS] aKTUBHOE BOBJIEUEHHE OM3HECa, B TOM YUCIie HeTera3oBbIX KOMIIAHUI, IyTEM
NPOBEJCHUSI ayJuTa JOCTYITHOCTH, pa3padOTKX MpOrpaMM peaOdWiINTallui W BBEICHHS KBOT MpPHU
TpymoycTpoiictBe. JlanpHEWIIMEe HCCICIOBaHUS I€JIECOO0Pa3HO HANpaBUTh Ha pa3paboTKy
KOHOMHYECKHUX MOJEIIEH, IEMOHCTPUPYIOLINX MIPSIMYIO BBITOY OT BHEAPCHHS HHKIIFO3UBHBIX PAKTHK
JUTSL IOBBIIIEeHUs 3 ()EKTUBHOCTH U JIeIOBOM penyTaunu npeanpusitaidi TOK.
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AHHOTALIUA

B nannoit pabote nccnenyercs GeHOMEH HaBI3YHBOTO HCIOIB30BAHUS ITUPPOBBIX YCTPOWCTB
MOJIOZISKBIO B ymIepO KHBOMY OOIIEHHIO. YCTaHOBIEHO, YTO KIIIOYEBHIMH TPUYMHAMH SBISIOTCS
(dhopMUpOBaHKE 3aBHCUMOCTH OT OBICTPOrO0 J0()aMUHOBOTO BO3HATPaXJICHUS, 00ECIICYHBAEMOTr0
KOHTEHTOM COIMAIBHBIX CeTeHd, W YacTHYHOE 3aMelIeHHe WHTEPHET-CPEeNOd TpPaTUIlOHHBIX
WHCTHUTYTOB COITHATH3AIIHH.
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ABSTRACT

This paper examines the phenomenon of compulsive use of digital devices by young people at
the expense of face-to-face communication. Key factors are identified as the development of an
addiction to the quick dopamine reward provided by social media content and the partial replacement
of traditional socialization institutions by the internet.

KEYWORDS
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B omoxy TtoranpHON 1udpoBH3anuM OOMIECTBEHHOIO MPOCTPAaHCTBA C HapacTaroLlen
OYEBUIHOCTHIO OOHAPY)KUBACTCSl TPEBOXKHAS TEHICHLUUS K CHIDKEHHIO KOHLEHTPAlWW BHUMAHUS U
JIerpaialiii KyJbTyphl MEXXITHYHOCTHOTO OOIIeHHS cpean Moioaéxu. [IpeacraBurenn moapacTaromero
MIOKOJIEHHUS BCE yallle JEeMOHCTPUPYIOT HECIIOCOOHOCTh TUCTAaHIUPOBATHCS OT MOOMIIBHBIX YCTPOWCTB
Jake B 00CTOATENBbCTBAX, TPEOYIOIINMX IIyOOKOW HMHTEJUIEKTYaJbHOW BOBICUEHHOCTH, BIYMUYHBOIO
JqUanora W JIMYHOCTHOTO TPHCYTCTBHUS. 3HAYMMOCTh JaHHOW MpoOIeMbl MOAYEPKHBAETCS W Ha
roCcyl1apCTBEHHOM ypoBHe: Kak ormedan IlpesunmeHt, «oco0oe BHMMaHHE JIOJDKHO OBITh YHEICHO
OTPaXXIEHUIO MOJIOAEKHM OT HETaTUBHOIO BO3IEHCTBHS B MHTEpHETE, 00yueHHIO €€ 3((PEeKTUBHOMY
MCIIOJIH30BAHMIO NH(OPMAIIMOHHBIX TEXHOJIOTHUIY. [3]

CoBpeMeHHas! CTaTUCTHKA CBUJETEILCTBYET O TOM, UYTO 3HAYUTENBHYIO OO I0Jb30BaTese
100aJIbHOM CEeTH COCTaBIseT MONONEKb. HTepHET-pecypehl, BKIOYas TEMaTHYeCKHUE MIaTGhOpMbl U
OHJIAIH-COO0IIECTBA, MPEJOCTABIISIOT IIMPOKUE BOZMOXKHOCTH JUISI CAMOIIO3HAHHS, KOMMYHUKAIMN U
JUYHOCTHOTO pa3Butus. OJHaKo B TMOCJIETHHE TOABI HaONMIomaeTcs YCTOWYHMBAas TEHACHINS
TpaHchOopMaLUK TPAIUIHOHHBIX HHCTUTYTOB COLIMATU3AIINN - CEMbU, 00pa30BaTeIbHbBIX YUPEKICHUN
Y MEXJIIMYHOCTHBIX IPYIII - IO BIAMSHUEM colaibHbIX ceTeid. B XXI Beke ungposast cpena Bo MHOTOM
3aMEeHHIIa KJIACCHYECKUX COIMANIbHBIX areHTOB, BCJIEACTBUE YETO MOJIOIEXKD (DOPMHUPYET COOCTBEHHBIE
HOPMBI TIOBEJICHHSI, IEHHOCTH M COIIMAIIbHBIE TIPaBUJIa B BUPTYaJIbHOM MPOCTPAHCTRBE. [2]

OnHUM U3 KIIIOYEBHIX (DaKTOPOB, ONPEACISIOIINX TPOJOKUTEIbHOE TPEObIBAaHNE MOJIOAEKH B
CETH, SIBJISIETCSl CTPEMIICHHE K TIONyYeHHI0 OBICTPOTO N0()aMHUHOBOTO MOAKpeIUieHus. B oTinuuue ot
I0(GaMHHOBOTO OTBETA, BO3HHUKAIOIIETO B PE3YNbTare JOCTHKEHHS JOJITOCPOYHBIX M TPEOyIOIMNX
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ycuiui nenei, tnpoBoii KOHTEHT 00eCTIeYNBAET MTHOBEHHOE BO3HATPAXKICHHE 33 CYET HETIPEPHIBHOTO
notpebneHns MHGOPMALMU W pa3BlIEKaTeIbHbIX MaTepuajoB. B pesynsrare y mononoro, emeé He
IOJHOCTBIO  C(hOPMHUpOBABIIETOCS CO3HAHHMS (OpMHUpYeTCs] HCKaXEHHOE NPEACTaBICHHE O
COOTHOIICHUM YCWJIMA M BO3HATPXKACHHUS, NpPU KOTOPOM TMACCHBHOE IOTpeOneHNe KOHTEHTa
MIPUPABHUBAETCS K 3HAYMMOMY TpyAy. [2]

Cucremarniyeckoe mnpeObIBaHHE B TMOAOOHONW MOAENH TOBEICHHUS CIIOCOOCTBYET Pa3BHUTHIO
HapyUICHUH COLMAILHOW ajanTaliy, CHIKEHHIO MHTEpeca K YKMBOMY OOIIEHHIO W HECIOCOOHOCTH
MOAJCPKUBATh MPONODKUTENBHBI  Pa3roBOp BCJIEACTBHE OBICTPOTO BO3HHMKHOBEHHUS CKYKH.
UpesmepHast cTUMY/SIINS 10GaMUHOBBIX LIEHTPOB MOXKET MPUBOIUTH K (YOPMHUPOBAHUIO 3aBUCUMOCTH,
CHIDKCHHIO MOTHBALIUH, allaTUH, KOTHUTUBHBIM HApYILIEHUSM U JETPECCUBHBIM COCTOSIHUAM. [4]

B pamxkax uccnenoBanus, Takxke, OblI IPOBEAEH COLMOIOTHYECKHH ONPOC, HATIPaBICHHBIN Ha
BBISIBJICHNE MPUOPUTETHBIX KU3HEHHBIX LIEHHOCTEH Monon&xu. IlomyyeHHble AaHHbBIC ITOKAa3aJd, YTO
HauOojee 3HAaYMMBIMU OPUCHTHUPAMH PECIOHIEHTHl CUMTAIOT MaTepHalbHOE OJaronoiydue,
o0IIecTBEHHOE TpU3HAHME, JIMYHOE CyacTbe, JII0O0OOBb M ceMeiiHble IeHHocTH. ComocTaBieHue
pe3yabTaTOB C LEHHOCTHBIMH YCTaHOBKAMH CTapLIEro IOKOJEHHs IO3BOJSIET TOBOPHUTH O Oonee
BBIDOKCHHOM  MHAMBUAYAJIUCTHYECKOM  HANpPAaBICHHOCTH  IL€JIEW  COBPEMEHHOM  MOJIOAEKHU.
[TpumeuarenbHo, yTO 67% ONPOIIEHHBIX yKa3alu Ha (JOPMHUPOBAHNE CBOMX JKU3HEHHBIX OPUEHTHUPOB
MO BIMSHUEM 30HBI KoM(opTa W MeIWHHBIX 00pa30B, TPAHCIUPYEMBIX COLUAIBHBIMH CETSIMH.
OCHOBHOH MOTHBALMEH MPHU 3TOM BBICTYNAET CTPEMJICHHE K MOAPAKAHUIO HMOMYISPHBIM LUPPOBBIM
kymupam. Kpome Toro, 57% pecrioHIeHTOB OTMETHIIH, YTO UCHONb3YIOT HHTEPHET NIPEUMYIIECTBEHHO
B pasBIEKATEIBHBIX IEIIX WU JJIA MPEOJONICHUS CKYKHM, TOTAAa Kak Juiib 27% paccMaTpuBaroT
U POBYIO Cpelly KaKk HHCTPYMEHT 00y49eHHs U caMo00pa30BaHusI.

[IpoBenéHuplii aHanM3 MO3BOJISIET CAENATH BHIBOX O TOM, YTO AOMHMHUPOBAaHHE LU(PPOBBIX
TEXHOJOTMHA B JKU3HH MOJIOAEKH CIOCOOCTBYeT (POPMUPOBAHUIO 3aBHCHMOCTH OT OBICTPOTrO
I[O(baMI/IHOBOI‘O BO3HArpaXacHusd, YTO HCTaTUBHO OTPAXaCcTCA Ha KOTHUTUBHBIX MpOoLECCax,
KOMMYHHKAaTUBHBIX HAaBbIKaX M CHCTEME ILIeHHOCTeH. HTepHeT, SBISSICH 3HAYMMBIM (DaKTOpOM
coguajm3anguy, OAHOBPEMCHHO OCHa6JIHCT POJib TpPaJUIHUOHHBIX COLUAJIBHBIX HWHCTUTYTOB H
(dhopMupyeT ynpoiéHHOE BOCIPHUITHE TPYHa, OOIICHUS W JUYHBIX TOCTWXCHHU. JIJIT MUHUMU3AIUH
JIAHHBIX TTOCIIEACTBUN HeoOXoauMo (pOpMHPOBaHUE KYIBTYPhl OCO3HAHHOTO TIOTpeOIIeHusT U(POBOTO
KOHTEHTA, Pa3BUTUE KPUTHUYECKOTO MBIIUICHUS U YCHJICHHE POJM O0pa30BaTENIbHBIX M CEMEHHBIX
WHCTUTYTOB B IIPOIECCE COIUATU3AIMN MOJIOJIOTO TIOKOJICHHS.
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ABSTRACT

This paper examines the role of the Constitution of the Republic of Uzbekistan as a fundamental
legal instrument for the formation and development of the country’s human resources potential. It
analyzes constitutional guarantees of professional development, including the right to education,
protection of labor rights, and freedom of entrepreneurship, as well as the role of the Business
Ombudsman and social guarantees in creating conditions for effective professional activity.
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B ycnoBusix MonepHHM3alMM 3KOHOMUKH YEIOBEYECKHHM KamuTajl CTAHOBUTCS KIIIOUYEBBIM
pecypcom [3]. Koncrutyius PecnyOnmuky Y30€KHCTaH CIYKHT CTPAaTETMYCCKONH OCHOBOW Pa3BUTHSI
KOMIIETEHTHBIX, 3alUIIEHHbIX ¥ MOTHBUPOBAHHBIX CIIEIMATIICTOB, 3aKiajbiBas (QYHIAMEHT s
MOATOTOBKY H peaju3alry KaJpoBOro noreHuuana [2].

[lepBoouepenHoe 3HA4YEeHNE JUTS (dhopMHpOBaHHS KaJIpOBOTO MOTEHIHAaIa
MMEET KOHCTUTYLIMOHHOE MpaBo Ha oOpa3oBanue. Crarhs 50 KOHCTUTYIMM 3aKperuIsieT mMpaBo Kaxao0ro
Ha 0o0pa3oBaHKeE, TAPAHTUPYS TOCYIAPCTBEHHYIO MOAJCPKKY Pa3BUTHS JOIIKOIBHOTO, LIKOJBHOTO U
BhICIIEr0 00pa3zoBaHus [2]. DTo mosokKeHUe SABIsETCA 0a3UCOM ISl IOATOTOBKH KBaJM(UIIMPOBAHHBIX
CHEINAINCTOB, CIIOCOOHBIX OTBEYATh BHI30BAM COBPEMEHHOW AIKOHOMHUKH.

Heorbemnemoii 4acTbio pa3BUTHUS Kajapa sBJISIETCS 0OecleyeHne JOCTOMHBIX YCIOBUH TpyAa.
Crarbs 42 KoHCTUTYIIMH TapaHTHPYET NMPaBO Ha AOCTOMHBIM TpyA, CBOOOAHBIN BHIOOP mpodeccuu U
pona IesITeNbHOCTH, CIIPABE/JIMBBIC YCIOBUS TPYy/Ia M 3aIIUTy OT 0e3paboTHIlbl. DTH HOPMBI CO3/Ial0T
MIPABOBYIO CpPeAy, B KOTOPOH CHENHaINCT MOKET Peain30BaTh CBOM MOTEHIHAN, Oy yYl yBEpEHHBIM B
3alUTe CBOMX MpaB. BaXkHEMIIINM 211EMEHTOM 371€Ch BBICTYMAET 3allpeT Ha MPUHYIUTENBHBIA TPy, YTO
croco0cTByeT (GOPMUPOBAHUIO CBOOOTHON M KOHKYPEHTHOM cpeJibl Ha PBIHKE TPYIa.
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Ocoboe MecTo B Pa3BUTUM COBPEMEHHOTO SKOHOMHYECKOTO Kajpa 3aHMMAaeT IOIICpIKKa
NPEANPUHUMATENIBCKOM  MHUOMATHBBL. KOHCTHUTYnMs rapaHTHpyeT CBOOOAY SKOHOMHUYECKOM
JESTEIbHOCTH M TPEANPUHUMATENbCTBA. B 3TOM KOHTEKCTE KPUTHYECKH BA)KHYIO POJIb HIPAET
WHCTUTYT YnonHoMmodeHHoro npu IIpesnnente PecryOonuky Y30eKkucTaH 1o 3aIIUTe MPaB U 3aKOHHBIX
WHTEpECOB CyOBEKTOB mpeAnpuHuMarenbctBa (busHec-omOyncmen). JlesTensHOCTH  JaHHOTO
MHCTUTYTa HampapjieHa Ha o00ecleuyeHHe MPaBOBOM 3allUThl MpPEANPUHUMATENEH, YCTpaHEHHE
aJIMAHUCTPATUBHBIX 0apbepOB M CO31aHUE ONIArONPHATHOTO MHBECTUIIMOHHOTO KIIMMaTa. JTO, B CBOIO
oyepenb, CTUMYIUpPYET pa3BUTHE OM3HEC-KaJpoB — MEHEIKEepPOB, COOCTBEHHHWKOB OM3Heca U
MHHOBATOPOB, KOTOPBIE SIBISIIOTCA ApaiiBepaMy 3KOHOMUYECKOTO POCTa.

O¢dekTHBHOCTE pPabOTBI COBPEMEHHOIO CICIIHANIMCTa HEBO3MOXKHA 0€3  HaIS)KHBIX
counanbHblX rapanTuil. Cratbs 48 KoHCTHTYyLMHM 3akperuisieT MpaBo Ha OXpaHy 3I0pOBbI U
KBaJIU(PUIMPOBAHHOE MEIMLMHCKOE OOCIy)KMBaHUE, a CTaThsl 47 — MpaBo Ha >xuwiuine. JlaHHbIe
CoIMabHBIE ITPaBa CO3JAI0T HEOOXOMUMYTO 06a3y T (PU3NIECKOTO U TICUXOJIOTHUECKOTO OJIar OOy IHS
pabOTHHUKOB, YTO HAMPSMYIO BIUSET Ha MIPOU3BOAUTENLHOCTE TPYAa U NpodecCHoHaIbHOE AONTONIeTHE
KaJipoB [2].

[IpuHuun pasgeneHuss BIACTE W MOCTPOEHUS MPABOBOrO TOCYAApCTBA, 3aKPEIUICHHBIA B
KoHcTuTyiuu, odecrieunBaeT CTaOMIBHOCTD U IPEACKa3yeMOCTh TOCYNaPCTBEHHOM MOJIMTHKHU B chepe
3aHATOCTH M 00pa3oBanus. [Ipo3padHOCTh 3aKOHOAATENHHBIX MPOLIECCOB M HE3aBUCUMOCTh CyAeOHOM
cuctemsl (cT. 11, ct. 15) mo3BOMSIOT TpaknaHaMm U pabotomatensM 3(h(HEKTHBHO TUIAHUPOBATh CBOE
npodeccroHaIbHOE Pa3BUTUE U MHBECTUPOBATH B YEJIOBEUECKUH KalTUTAII.

I[Hﬂ [IaIIbHCﬁHICFO Pa3BUTUA ACMOKPATUUCCKHUX MHCTUTYTOB U YKPCIJICHUA KOHCTUTYHHOHHBIX
LIEHHOCTEH HEOOXOANMO:

- YCHWJINTh MOHUTOPUHT KOHCTUTYLIHOHHBIX TAPAaHTHH B 00pa30BaHUM U TPYIE Yepe3 €XKETOHbIE
OTYCTBI O KaAPOBOM pa3BUTUH I KOPPEKTUPOBKHU IMOJIUTHKH,

- pa3paboTarh MpOrpamMMbl MOBBIINICHUS MPAaBOBOH KYJABTYPHl MOJIOACKH, WHTETPUPYS
KOHCTUTYITMOHHBIE HOPMBI B ydeOHBIE TUTaHBI TSI 0CO3HAHHOTO npodeccronansHoro pocta [1, 3].

Takum oOpazom, Koncrutynuss Y3OekucTaHa CIy)KUT TapaHTHEH Pa3BHTHS COBPEMEHHOTO
Kajzpa, CO37aBas IMPABOBYIO 3KOCHCTEMY Uil Npo(ecCHOHAIBHOrO pocTa: OT o0pa3oBaHUS 0
peanuzalyy MOTEHUMANA W 3alIUThl NMPEANPUHUMATENIBCTBA. YKPEIUIEHHE 3aKOHHOCTH W IIPABOBOM
KYJIBTYPbl (OPMHUpPYET KOHKYPEHTOCIIOCOOHBIH YEJIOBEUECKMI KamuTal — OCHOBY IPOLBETAHUS
Hogoro Y36ekucrana.
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AHHOTALIUA

B nmaHHOW pabore wW3ydeHBI TNPHUOPUTETHHIE HAIMPABIECHUS MOJONCKHON TIONUTHUKE B
V36ekuctane. O003HaYeHBI HOPMATHBHO-TIPABOBEIE OCHOBBI 3aKOHOAATEILCTBA B cepe pa3BUTHS
MOJIOJICKUA. 5 BaKHBIX WHUIMATUB, BBIIBUHYTHIX [Ipe3uaentom PecryOnukum — Y30ekucras.
CoBpeMeHHbIe TeHACHIINN 1 pedopMBbl B YKa3aHHOH cepe.
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ABSTRACT

This work examines the priority areas of youth policy in Uzbekistan. The regulatory and legal
framework of legislation in the field of youth development is outlined. Five important initiatives put
forward by the President of the Republic of Uzbekistan are highlighted.

KEYWORDS

Youth policy, concepts of youth policy development, regulatory framework, five important
initiatives, youth affairs agency, iron notebook, youth notebook, microcredit system for youth
entrepreneurship

V30ekucran, SBISSICH CaMOW T'yCTOHAceNeHHOM pecnyOnukoi LlenTpanbHoit A3um, obnagaer
OTPOMHBIM YeJIOBEYECKUM MOTeHLHaIOM. [1ouTH TpeTh KuTeIel cTpaHbl COCTABISAIOT AETH 10 18 1er,
24 npouieHTa — MOJIO/IBIE JItoAU B Bo3pacte oT 18 10 30 net. Obecnieuenne 3aKOHHBIX TIPaB M HHTEPECOB
MOJIOZIEKH SIBJISIETCSI OMHUM M3 IPHOPUTETOB FOCYJAPCTBEHHOHN ITOIUTHKH.

Ha cerogHamuuii AeHP MOJOAEXKD SBISETCA JBIDKYLIEH CHIOH WHHOBALIMOHHOTO U
COLIMAIIGHOTO Pa3BUTHs, CIOCOOHOW BBIBECTH Y30C€KHCTaH Ha HOBBIM YPOBEHb COLMAIBHO-
9KOHOMHUECKOTO TMporpecca. B CBs3M ¢ 3TUM B CTpaHe YJelseTcsi 0co00e BHUMaHHE BOCIUTAHHIO U
NOAJEPKKE MOJIONOTO TIOKOJIGHHUs, 4YTO OTpaxkeHOo B 3akoHe PecrmyOmukm VY36ekucran «O
TOCYAApCTBEHHOHN MOJIOIEKHOHN ITONMUTHKEY U APYTHX HOPMATHBHO-IIPABOBBIX aKTaX.

C momenrta cosmanms Coroza Mmomonexxkn Y30ekuctana B 2017 romy [1], opranm3zanms
OCYILIECTBIISIET JEATENBHOCT O (HOPMHUPOBAHMIO TAPMOHHYHO PA3BUTOrO HOBOTO IOKOJICHHS,
UCTOPUYECKOTO CO3HAHMS M HWCTOPUYECKOHW IaMsATH, HpolaraHie 3A0pOoBOro odpasa XHU3HH U
9KOJIOTHYECKOM KYJIBTYPHI, TIOBBIIIEHNE YyBCTBA MATPHOTH3MA, 3aIUTa NIPaB U 3aKOHHBIX HHTEPECOB,
NOAJIEPKKA MOJIOABIX JIIONEH, CTPEeMSIIUXCS OBJIQAETh COBPEMEHHbIE NpPOQeccuy, pa3BUTHE
MOJIOJIEKHOTO TIPEANPHUHUMATENIBCTBA, OTPAYXKACHNUE FOHOLIEW U AEBYIIEK OT BIUSHUS JECTPYKTHBHBIX
Y PEIUTUO3HBIX UIEH U APYTHE HAMIPABICHHUS.

OxuuM 3 BaXHBIX coObITHiE 2019 TOHa IS MOJOAEKHU SBIISIOTCS ISATH BAXKHBIX MHHUIINATHB,
BeIIBUHYTHIE [lpesunentom PecnyOnmukm VY3oekuctan IllaBkarom Mup3uéeBblM, MO CHCTEMHOMY
OCYIIIECTBJIEHUIO MEP B COIMAIBHON M JTyXOBHO-TIPOCBETUTENHCKON OOJACTSIX, KOTOPBIE MOIOKHUIH
HayaJIo0 HOBOMY 3Tally B BOCIUTAHUN U 00pa30BaHUH MOJIOAEKH B UICTOpUHN Y30ekucTaHa [2].
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Oco6bM cobbiTuem 2020 roma B cdepe MONOACKHON MOJUTHKH SIBISIETCS MOCTAHOBJICHUE
IIpesugenta «OO6 opraHW3aluu AESITENTPHOCTH ATEHTCTBA MO JelaM MOJIOAeKH PecmyOmuku
Y30eknucTan», IENbI0 KOTOPOTO SIBISETCS TOMHATHS TOCYIapCTBEHHYIO MOJOACKHYIO TOJHTHKY Ha
HOBBIH ypoBeHb. 3a KOPOTKHH HepHOA ATEHTCTBOM IO JeflaM MOJIOACKH pa3paboTaHbl MPOEKTHl B
cthepax I'T, menua n oOpazoBaHMsl, a TaKKe YTBEPXKACHHBIN TTocTaHOBIeHHeM KabnHera MuHHCTpPOB
PecriyOmmkm  ¥Y36exuctan ot 18 smBaps 2021 roma mpoekT KoHmemmuu pa3BUTHS MOIIOIEKHOMN
NoJIUTUKHY Y30ekuctaHa 1o 2025 rona.

B nensx conuanbHOM MONAEPKKY HACETICHUs B HAIlleH cTpaHe HayaTo BEIEHHE CIMCKA CeMEi,
HYXXIAIOIIUXCSA B MaTEPHAIHLHON TTOMOIIH ¥ TOAJIEPKKE, U3BECTHOTO TAKKE KaK <OKeJIe3Hast TeTpaaby.
AHaTOTMYHBEIM 00pa3oM B pa3pe3e KaKIOoW Maxaylth, paiioHa, Topoma W oOsacTh ChHOPMHPOBAHBI
«MOJIOAEKHAS TEeTpaab» M (OKEHCKas TeTpaaby». DT CIUCKH BEAYTCS OTACIBHO OT <OKeJIe3HON
TeTpaany». B HUX BKITIOYEHBI MOJIObIE JIFOAH W JKEHIIWHBI, HY)KIAIOIMNUECS B COIMAIBHOM, MPaBOBOM U
TICUXOJIOTHYECKON TOMNIEPIKKE, a TaKKe CTpeMsIIIuecs: MPHoOpecTH HOBbIe 3HAHUS W mpodeccun. B
pe3ynbTare ¢ HUMH OyIeT HalaKeHa IIaHOMepHasi, aapecHas pabora [3].

B cBoem oOpamiennu maBa rocygapcTBa moguepkuyil: «Kakaslii pas, xorma s o0maroch ¢
MOJIOZICKBIO, BBl 3apsDKAcTe MEHSA CBOEH SHEprueil, HamolHAEeTe MOE CepAle padocThbio. S xopouio
3HAI0, YTO KaX/IbIH M3 BaC TOPHT JKEJIIAHUEM CJIYKHUTh Haleil noporoii Ponune u Hapony. S 6e3mepHO
IICHIO Bac KaK caMoe OoJibllioe O0OrarcTBo, OCCIICHHOE COKpoBHINE Y30ekuctaHa» [4]. Takxke, miaBa
TOCYyAapCTBa OTMETHI O CO3aHUU MOJOAEKHBIX MaJlbIX MPOMBIIUICHHBIX 30H B PETHOHAX Ha OCHOBE
UMEIOIIETOCS OIbITa CBOOOMHBIX 3KOHOMHYECKHX 30H, Tie OyayT peajn3oBaHbl OHM3HEC-ITPOSKTHI
MOJIOZIEKH.

Takxum 00pa3om, B CTpaHE MPOBOJATCS MacIITA0HBIE MEPHI B MOJIEPKKY Monoaexu. Cremyer
OTMETUTh O CO3JAaHUM D3JeKTPOHHOW momanku daftarmehnatuz Ha 0aze MeKBEIOMCTBEHHOTO
IIporpaMMHO-aIIIIapaTHoro KOMIIJICKCa «E)Z[I/IHEISI HallMOHAJIbHAas CUCTEMA TpyAda». ATreHTCTBOM 110 JcjiaM
Mojonexu Pecnyonuku Y30ekucTaH B perioHax o0pa3oBaHbl «MoOAEKHbIE MEAHALCHTPBI U HIKOJIBI
MOJIOZIBIX O KYPHAJIHCTOBY». MOJOJeKHAs TIONUTHKA Y30€KHUCTaH OO0peTaeT HOBbIE TOPWU3OHTEI,
MIPOBOANUMBIE PEPOPMBI CITYKAT JUIsI HUX PIYaroM ¥ MOTUBAIIMEH B TOCTHKEHUH NOCTaBICHHBIX LIEICH.
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AHHOTALIUA

B crarbe paccmarpumBaercs mpoOieMa IIOBBIMICHHS MOTHBAIMHM CTYOCHTOB K HaydHO-
WCCIIEZIOBATENILCKOW ~ NIEATENIbHOCTH B YCJIOBHSX COBPEMEHHBIX TpeOOBaHMH pBIHKA TpYyZaa.
AHaNM3UPYIOTCS OCHOBHBIC MOAXOABl U METOMBI CTUMYIUPOBAHUS HAYYHOU aKTUBHOCTHU CTY/ICHTOB, a
Takke OOOCHOBBIBAaeTCS HEOOXOMUMOCTH CO3IAHHWA YCIOBHH I WX TPOPECCHOHATHHOTO U
HCCIIEZIOBATENFCKOTO PA3BHUTHSI.
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ABSTRACT

The article examines the problem of increasing students’ motivation for research activities in
the context of modern labor market requirements. The main approaches and methods for stimulating
students’ scientific activity are analyzed, and the importance of creating conditions for their professional
and research development is substantiated.
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TpeOoBaHus pbIHKA TPyAa CTABAT Iepe] CUCTeMON 00pa30BaHUs HOBbIE CTpaTErnYeCKUE 3aaun
B 00JacCTH TOArOTOBKHM BBICOKOKBAaJIH()UIIMPOBAHHBIX KagpOB, MPOSBISIOMINX BBICOKUN YPOBEHb
aJIalITHBHOCTA K M3MEHSIOMIUMCS YCJIOBHSIM TpyJa, CIIOCOOHBIX K MPO(ECCHOHAIBLHOMY POCTY,
YMEIOUIMX KPUTHYECKH M TBOPYECKH MBICINUTh, T'PaMOTHO palorarh c J000i nHpOpMaLuen,
OCYILIECTBIIATh HAyYHBIE UCCIEN0BaHNS B PA3IMYHBIX OTPACIAX 3HAaHUH. OJJHIM U3 KIIFOUEBBIX ACIIEKTOB
pelIeHus TaHHOW 3aJa4H SBJISIeTCS MOMCK MAarCTPAJIbHBIX MyTeH MOBBIIICHNS MOTUBAIIMH CTYJEHTOB K
3aHATHUIO HAyYHO-HCCIIE0BATENbCKON NEATEIbHOCTBIO.

AHanmu3 HaydHOM JIMTEpaTypbl IIOKa3bIBae€T, YTO pa3JIMYHBIE CTOPOHBI HPOOJIEMBI
CTUMYJIMPOBAHUS MOTHUBAIIMU CTYIEHTOB K HAYYHO-HCCIIEIOBATEIBCKON JESTENTFHOCTH PACCMOTPEHBI
psiIoM TieiaroroB u ncuxosioro. B wactHocty, E. 0. Hukurtnna [ 1] BeIenseT criocoObl opMUpOBaHUS
MOJIOKUTEIPHOW MOTHBAaLMU K 3aHATHIO HAyYHO-HCCIENOBATENBCKOM JIEATEIBHOCTBIO MOCPEACTBOM
nekuuii u ceMuHapoB. B pabote A. B. Kypranosa [2] BEISBISIFOTCS ClIeAYIOIIME METOIBI POPMUPOBAHUS
MOTHBAIIMN CTYIEHTOB K HAyYHO-HCCIIEIOBATEIbCKOM IESITENThHOCTH 4Yepe3 ydacTHE CTYIACHTOB B
Hay4YHO-TIPAKTUYECKUX KOH(EepeHIHUAX, KOHKypcax CTyACHYECKMX Hay4HbIX paboT. B kadectBe
CTUMYJIMPOBaHUS MOTUBALUM CTyAeHTOB B. B. banamos npeanaraer paznuuHble BUbI MOOLIPEHUS 3a
yCIeXH B HayYHO-MCCIIE0BATENICKON IEATENbHOCTH TaKne KakK, MPeJ0CTaBIeHIE PEKOMEHAANN s
JaIIbHEeHero oOy4eHus] U CTaXKUPOBOK, OCBOCHHE CTYJACHTAMH IPOrpaMMBI OOydeHHs 3a Oolee
KOPOTKHH CPOK, TOCPOYHBIE CAaYH SK3aMEHOB U 3a4E€TOB H Jp.

Bcem w3BeCTHO O TOM, YTO MOTHBANWS BBINOJHSIET pa3HOOOpas3Hble (YHKIMH HAydHO-
UCCIIEIOBATENIHLCKOM JIETEIbHOCTH CTYJIeHTa: MOOYK/IaeT K HEPEPHIBHON HHTEHCHBHOW JIESITEIIbHOCTH,
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npuaaBas €W ONpeNeNeHHBI TeMIl, KOHKPETU3UPYeT CTENEeHb BOJEBBIX YCWINH, NpUAAET
M30MpaTeNbHYI0 HAIpPaBICHHOCTh MO3HABATENBHBIM JEUCTBUSAM, OOYCIOBIMBAET PE3yNbTATUBHOCTD,
BBICTYIAET B Ka9€CTBE BHYTPEHHETO MEXaHNU3Ma yIPaBICHHUS, CAMOPETYISIIUH AeSITeTFHOCTH CTYICHTA.

[IpoBeneHHBI COMONOTMYECKANA OMPOC CPEAM CTYNEHYECKOW ayJUTOpPHH, MOATBEpP)KAAcT
aKTyaJIbHOCTh TPOOJIEMbI TOBBIIICHAS YPOBHS MOTHBAINH CTYAEHTOB K HayYHO-HCCIIEIOBATEIHCKOM
JIeSITEIIbHOCTH.

B aHkeTHOM ompoce, HampaBIEHHOM Ha HCCIEAOBAHHE YPOBHS MOTHBALIMM K HaydHO-
MCCIIeIOBATENILCKOM NEATENLHOCTH CTYACHTOB BEAYIIMX By30B Y30ekucrana, Kazaxcrana, Poccun u
Kopeu. Ilpunsuio yuactue 6omee 100 ctynenros. Pesymerarsl ompoca mokasanu, urto Ooznee 60 %
PECTIOHJICHTOB TOMYYalOT YIOBOJBCTBHE OT IpOIlecca MO¥CKa MHPOPMALUK U dKCIepuMeHTa; 56 %
CTYACHTOB CTPEMSATCS! K TOBBILICHUIO aKaJeMUYeCKOI0 PEUTHHTa, Y4acTBYs B HCClleioBaHUsAX. Kpome
toro, ans 6onee 50 % CTyIeHTOB BaKHBI MOOIIPEHHS (MMEHHBIE CTHIIEHANH, TPAHTHI, ITyOJINKAIINH),
0oJ1ee TOOBHUHBI ONPOIIEHHBIX OIYIAIOT YACTUYHYIO HEXBATKy PECypCOB, BpEMEHH WM 3HAHAW IS
MOJTHOLICHHOW HAyYHOU paboTHI B By3e.

AHanu3 ONpOCHMKA II0Ka3aj, YTO CTYAEHTHl B LEJIOM OCO3HAIOT 3HAaYMMOCTh HAay4dHOU
JIESTEIbHOCTH, OTHAKO HX MOTHBAIUS K aKTHBHOMY YYaCTHIO B UCCIIEIOBAHIIX OCTAETCS HEJOCTATOYHO
BBICOKOM. OCHOBHBIMH MNpUuIrHaMU SBJIAIOTCA HCXBATKAa BPEMCHH, OTCYTCTBHUE OIIbITa W MOAACPIKKHU,
TOrJa KaK KIFOUECBBIMH MOTHBUPYIOIIMMHU (PaKTOpaMH BBICTYIAIOT HACTABHUYECTBO IMpPENoAaBaTeNe,
MIPAKTHYECKasl HAMPABICHHOCTH UCCIIEA0BAHUH M CUCTEMa TIOOIIPEHHIA.

K wmepam »ad¢dekTnBHOTO TOBBIIIEHUS YPOBHS MOTHBAllMM CTYAEHTOB K HaydHO-
UCCIIeIOBATENILCKOM AEATEILHOCTH MOYKHO OTHECTH CIEYIOMINE:

- BKIIIOYEHHE B COJEpKaHWE OOpa30BaHUS CTYNCHTOB METONOJIOTUH W TEOPUH HAYIHOTO
WCCIIEZIOBaHUS, a TaKKe NPEJOCTaBICHHE CTYIEeHTaM BO3MOXXHOCTH CBOOOIHOTO  BBIOOpA
WCCIIEIOBATENILCKUX 3a7a4 U METOJOB WX pEIICHHUs] Ha CEMHHAPCKHUX 3aHATHUSAX M IPH IMOATOTOBKE
JOKJIAJIOB [Tl HAYYHO-ITPAKTUYECKUX KOH(DEPEHIHIA.

- HEOOXOIMMO CO CTOPOHBI HAYYHBIX PYKOBOIUTENEH HEMPEPHIBHOE COMTPOBOXKACHUE CTY/IEHTOB,
BBIABJICHHUC U aHAJIU3 YPOBHA UX MOTUBALIUHU K Hay‘lHO-HCCJ’IeILOBaTCJ’IBCKOfI JCATCIBbHOCTHU, CO3aHNC
BO3MOXKHOCTH peajii3allii HayYHbIX UCCIICOBaHUH (MIOCTAHOBKA 1IETIH, PEIICHUE UCCIIEIOBATEIHCKIX
3a1ad.

- BaXXHBIMH BBICTYIAIOT WHAWBHIYyaJbHbIE KOHCYIBTAIMH, B3aWMOJEHCTBHE C HayYHBIMU
PYKOBOAMTENSIMU, OOEcCredeHne T'YMaHUCTHYECKOW HAalpaBJICHHOCTH, OpraHu3alus CyObeKT-
CyObEKTHBIX OTHOIICHWH, OCHOBAaHHBIX Ha TIPUHIMIIAX B3aMMHOTO [OBEpPHS, PAaBHOIPABHOTO
MapTHEPCTBA.
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AHHOTAIIUA
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ABSTRACT

The paper explores environmental law in the oil and gas sector, analyzing national and
international approaches to regulating environmental safety, their impact on sustainable development,
and the adaptation of foreign experience to domestic conditions.
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environmental regulation.

HedrerazoBast orpacis TpaguIIMOHHO OTHOCHUTCS K CEKTOpaM C BBICOKAM SKOJIOTHYECKUM
prickoM. OCHOBHBIE 3KOJIOTHYECKHE YTPO3bl BKIIOYAIOT 3arpsi3HEHHE BO3MyXa M BOJIBI, BBIOPOCHI
MAPHUKOBBIX T'a30B, HAPYIICHUE SKOCUCTEM, a TAKXKe aBapuu U yTedku Hedtu u raza [5]. DddexruBHoE
3aKOHOMATENIbHOE  PEryIHpOBaHWE M  BHEAPEHHE COBPEMEHHBIX  TEXHOJOTHH  MO3BOJISIOT
MHUHHMHU3UPOBATh 3TH PUCKU M OOECIIEYHMBAIOT YCTOWYHMBOE Pa3BUTHE OTPACIH, YTO OOYCIOBIMBAET
aKTyaJIbHOCTh AaHajM3a M COIOCTABJICHUS HALMOHAIBHBIX M MEXKIYHapOOHBIX MOAXOIOB K
9KOJIOTHYECKOMY PEryJIHMPOBAHHIO, @ TAKXKE OLIEHKH BO3MOXKHOCTEN MX MPAKTUYECKOTO IPUMEHEHHUS.

B V36ekucrane sxonoruyeckast 0e30macHOCTh HeTEra3oBoi OTPACIIN PErYINPYETCs 3aKOHAMH,
BKItogast 3akoH «O0 oxpaHe mpuposl» [2] u TpeboBaHus K dKkoiorudeckoi skcneptuse u OBOC [1], a
TaKXKe HOPMaMH 10 KOHTPOIIIO BBIOPOCOB W OTXOJ0B. HalMoHaNmbHBIN MOAXOJ JIeNaeT akIeHT Ha
TOCYAAPCTBEHHOM KOHTpOJIE, JMIEH3UPOBAHUH, OKOJIOTMYECKOM MOHWUTOPHHTE |  aJaNnTalyf
MEXIYHApOIHBIX CTaHAapToB, Takux Kak [SO 14001:2015, x oredecTBeHHBIM ycioBusM. AQO
«¥Y36exHedTeras» BHEAPSIET HHTETPUPOBAHHYIO CUCTEMY 3KOJIOTMYECKOTO MEHEDKMEHTA JJ1s1 KOHTPOJIS
BBIOPOCOB M CHIKEHHS SKOJIOTHYECKHUX PUCKOB. [IpobiemMaMu ocTaloTcst OrpaHMYEHHOE HCTIOIb30BaHNE
COBPEMEHHBIX TEXHOJOTHH, HEJOCTaToK (MHAHCHPOBaHHWA W He Bcerna 3ddextuBHOE cobmroneHne
TpeOoBanwmii [3].

3apyOekHass TpakTHUKa AKOJIOTHYECKOTO PEryaupoBaHUsS He(TerazoBoil OTpacid codeTaeT
mpaBoBbIe MexaHn3Mbl, ESG-ipuHIuNIGI 1 TexHolorndeckue naHoBarmu. B EC koMmannm 00s13aHbI
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COOJTIONaTh YKOJIOTHYECKOE 3aKOHOMATEIhCTBO M pacKphiBarh ESG-ortuéTHOCTH, @ B CIIIA KOHTpOIH
ocymectisieT EPA, codeTast Haa3op u oTBeTCTBeHHOCTH KoMmanuii. OmeiT Shell u BP mokasseiBaert, uro
nugposbie Tathopmbl, MM U aBTOMAaTU3WPOBAaHHBIM MOHUTOPHUHT TIO3BOJISIFOT KOHTPOJIMPOBAThH
BBEIOPOCHI ¥ CHU)KATh BO3JICHCTBHE HAa OKPYKAIOIIYIO cpeay. BaKHYIO pojiib HIpaloT MEKIYHAPOIHBIC
crangaptel ISO 14001, ISO 50001 u ESG-MeTpuku Kak 4yacTh CTpaTEru YCTOUYUBOTO pa3BUTH [5].

ApnanTanus MEXIYHapOIHOTO OIbITa, BKItoYas pasButue ESG-perymupoBaHusi, BHEApPEHHUE
coBpeMeHHBIX cTaHAapToB ISO, mnppoBOro SKOJOTHYECKOTO MOHHTOPHUHTAa ¥ HWHHOBAIIMOHHBIX
TEXHOJIOTUH CHI)KEHWS HETaTUBHOTO BO3ICHCTBHA HAa OKPYXKAIOMIYIO Cpemy, MO3BOJIUT TMOBBICUTH
3P PEKTUBHOCTD COOIONEHUS SKOJIOTHIECKHX TpeOoBaHmid. KoMITeKkCHBIH MOmXoq K SKOIOTHIECKOMY
PETYANpPOBAaHUIO OyleT CIOCOOCTBOBaTh YKPEIUICHHWIO 3JKOJIOTHYECKOH O0€30MacHOCTH, CHIKEHUIO
JKOJIOTHYECKHX PHCKOB M OOCCIICUCHHIO YCTOWYMBOTO pa3BUTHUS He(TEra3oBod OTpaciud B
JIONITOCPOYHON MepCreKTUBe [4].
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AHHOTALIUA
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ABSTRACT

The paper analyzes the level of students' digital literacy based on a survey of 100 respondents.
It was found that psychological vulnerability to social engineering is the primary risk factor in the media
space. Practical measures for protecting personal data and messenger accounts are proposed.
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CrpemurenpHas nudpoBH3aHS yCIyr B Y30€KUCTaHe, 3aKpeIUIeHHas B TOCYJapCTBEHHOU
cTpareruu [1], mpuBena K TOMY, YTO MEIUANPOCTPAHCTBO CTAJI0 OCHOBHOM Cpeoi /st (PUHAHCOBBIX
oneparuii. [IpuBs3ka OaHKOBCKHMX KapT K HOMepaMm Telie()OHOB M HCIIOJIB30BaHUE MECCEHIDKEpa
Telegram co3gamu ycnoBWsl, B KOTOPBIX 3JIOYMBIIUICHHUKH MCIIONB3YIOT METOIbI COIUAIBHOM
MaHumynsun. Kak otMeuaroT uccrnenoBareny, GopMUpoBaHuEe MU(PPOBOI SKOCUCTEMBI B PECITYOIIHKE
HEPa3pPhIBHO CBSI3aHO ¢ HOBBIMH BbI30BaMHU B chepe 0e30macHOCTH JaHHBIX. OTMBIT MOKa3bIBAET, YTO B
TMO0BIE IMTOXW MOIICHHHUKH WTpaiy Ha 0a30BBIX YEJIOBEYECKUX UYBCTBAX, U CETOMHS OTH MEXaHU3MBI
peanusyroTcs uepe3 nudpoBbie HHTEPPEHCHI.

JIJis OLIEHKH peajyibHOTO MOJIOKEHHUS JIeJ HaMH ObLIO MPOBEICHO aHkeTupoBaHue cpeau 100
crynenToB ®@unmana [3]. Llenpio ObUTO BBISCHUTH HE TEOPETUUYCCKHE 3HAHMS, & MPAKTHYCCKUN OIBIT
CTOJIKHOBEHUsA ¢ yrpo3amu B Tedenue 2024-2025 romoB. MccnemoBaHue NPOBOIUIIOCH METOAOM
aHOHHMMHOTO Ompoca yepe3 HUMPOoBbIe MIATPOPMBI, YTO TO3BOIMIIO MOJYIUTh OOBEKTUBHBIC JAHHBIC O
COCTOSIHMH KHOEpOe30IMacHOCTH MOJIOJICHKH.
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Tabmuna. Craructrka uHIMACHTOB (BBIOOpKa: 100 yenmosek) [3]
Cuenapuit Koi-Bo moctpagaBmmx /

. Xapakrep BO3NEUCTBUL
BO37IEHCTBUSA CTOJKHYBIIUXCS

[Ipockba mepeiTu 1o CChIIKE, YTOOBI
«l'omocoBanue» n

45 demn. «TIPOTOJIOCOBATH 32 IJIEMSHHHILY» HITH MOTYYHTh
CCBUIKH
npus3.
3BOHKH oT 30 Icuxomornueckoe AaBiIeHUE OT JIIA
qer.
«OpPTaHOBY COTPYAHUKOB OaHKa WM CHIIOBBIX CTPYKTYP.

IToteps mocryna [TonHas moTepst akkayHTa U3-32 OTCYTCTBHS

15 gen.

(Bzmom) IBYX(haKTOPHOI! 3aIIUTHI.

Yrpo3sl HE 10 ITonp30BaTenyu He 3aMETUIIN aTaK WiIN YCIIELIHO
Yell.

BBISIBIICHBI WX HTHOPHPOBAIIH.

Knaccudaeckne MeTopI conmanbHON HHXEHEPHH [2] aanTHpOBaHB O] YCIIOBUS Y30€KHCTaHa!
MOLICHHUKHU HCIOJIb3YIOT MOAENbHbIE aKKayHThl B Telegram (urpa Ha IOBEpHM) M yIpo3y XHILIEHUS
cpencts ¢ kapt Uzcard/Humo (urpa Ha crpaxe). Ha ocHoBe onpoca [3] chopMupoBaHbI KITFOUEBBIE MEPBI
3allluThI:

1. Bepudwukarus uepe3 BTOpOil KaHAJ: MONTBEPKIACHUE IMYHOCTH COOECeTHNKA 3BOHKOM.

2. OOGmaunskiii naponb (2FA): TexHudeckuit bapbep, 3anminaroniuii ot nepexsara CMC-kooB.

3. Hactpoiiku npuBaTHOCTH: CKPBITUE JIMYHBIX JAHHBIX JIJIS IPEIOTBPAIIICHUS IIEJICBBIX aTak.

HccnenoBanne monTBepAaeT, 4yTo KHOEepOE30macHOCTh 3aBUCHT OT HUGPOBOH KYyIBTYPHI
M0JIb30BATENsl, @ HE TOJBKO OT MPOrPAaMMHBIX pelleHHHA. TexHW4ecKas 3aliuTa ya3BHMa Iepen
TMCUXOJIOTHYCCKMMU MAaHHUINYIALIUAMHU, MMO3TOMY ITIaBHBIM (I)aKTOpOM 6G3OHaCHOCTI/I B COBPEMCHHOM
MEIUaNpOCTPAHCTBE OCTACTCS JIMYHAS OJUTEIBHOCTb.
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AHHOTALUA

B Te3nce paccmarpuBaeTcs peMecleHHBIH TOTeHIHand Y30eKncTaHa KaK COBOKYIHOCTH
KYJBTYpHBIX apTe()akTOB M 3KOHOMHUYECKHX JOCTHKCHUN, (DOPMUPYIONIMX YHUKAJIBHBIA pecypc IS
BBIXOIa Ha TIOOANbHBIE PHIHKH B YCIOBUAX IU(PPOBOH IKOHOMHUKH. AKTYyallbHOCTH HCCIIEIOBAHHA
00ycJIOBJIeHa pPa3BUTHEM DJIEKTPOHHON KOMMEPIIMH W POCTOM HHTEpeca K ayTeHTHYHBIM H3IEIHIM
py4HO# paboThl. Llenbio paboThl BIsETCS aHATN3 IU(QPOBBIX MEXAaHU3MOB ITPOABIIKEHUS PEMECICHHON
MPOAYKIIUHU, CIIOCOOCTBYIOIUX YKPEIUICHHIO AKCIIOPTHOTO TIOTCHIIMANIA U COXPAHCHUIO KYIBTYPHOTO
HACJIEVsI CTPAHBI.
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ABSTRACT

This thesis examines the craft potential of Uzbekistan as a combination of cultural artifacts and
economic achievements that form a unique resource for accessing global markets in the context of the
digital economy. The relevance of the study is determined by the rapid development of electronic
commerce and the growing international demand for authentic handmade products. The purpose of the
research is to analyze digital mechanisms for promoting craft products that contribute to strengthening
export potential while preserving the country’s cultural heritage.

KEYWORDS
Traditional crafts of Uzbekistan, digital integration, cultural artifacts, electronic commerce,
international markets, product authenticity.

B ycioBusix uudpoBoil TpaHchopMalMid MHUPOBOM SKOHOMHMKH 3JICKTPOHHAsS KOMMEPIIHS
CTaHOBHUTCS KJIIOYEBBIM HMHCTPYMEHTOM HHTEIpPalldy JIOKAJbHBIX HPOM3BOAMTENEH B IoOajbHOE
JKOHOMHUECKOe TpocTpaHcTBO. Lludposbie TOproBble TIATGOPMBI TMO3BOJISIIOT pPEMECIIEHHHKAM
npeoJoNeBarbk reorpaduyeckre OrpaHUYEHUs], HANPSMYIO B3aUMOJICHCTBOBATh C MOTPEOUTESIMUA U
MIPEJCTABIIATh U3AEIUSA HE TOJIBKO KakK TOBap, HO M KaK HOCHUTENb KYJIBTYpPHOH IIEHHOCTH. B maHHOM
KOHTEKCTE TpaJWLMOHHBIE peMécia BCE dYalle paccMaTpUBAIOTCS KaK CTPATErMYECKUN pecypc,
COYETAIOIINH XY/IO’KECTBEHHYIO YHUKAIILHOCTDh U KOMMEpPYECKHi moTeHuant. [2,4]

PemecnennndectBo mpexacTaBiasieT CcoOOOH  TPaJULMOHHYIO (QOpPMY TPOHM3BOICTBEHHO-
KyJIBTypHOH JI€ATENbHOCTH, OCHOBaHHYI0 Ha PpPYy4YHOM TpyZA€, HHIUBUAYAJIBHOM MAacTEpPCTBE MU
MPEEeMCTBEHHOCTH TMPO(EeCCHOHANBHBIX HAaBBIKOB. K OCHOBHBIM HaIlpaBIEHUSIM  OTHOCSTCA
Xy[AOKECTBEHHAsl KE€PaMHKa, TKAa4eCTBO M KOBPOTKAYECTBO, BBIIIMBKA M 30JIO0TOIMIBEHHOE HCKYCCTBO,
IOBEJIMPHOE J€eJI0, pe3b0a Mo AepeBy M KaMHIO, KOXKEBEHHOE M Ky3HEUHOE NMPOU3BOACTBO. Y30EKUCTaH
MCTOPHYECKH SIBJIIETCS OTHUM U3 IIEHTPOB PEMECIIEHHOTO UCcKyccTBa LleHTpanpHOi A3nn. Pumranckas
KepaMMKa, MaprWiIaHCKHE TKaHM aJpac M HKaT, 30JI0TOoIIBeWHble m3aenus byxaper m Camapkasna,
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XMBHHCKasi pe3pba MO JepeBy W KOBPHl PErHMOHAJIBHBIX IIKOJN BOCIPHUHUMAIOTCS CErOOHS Kak
KyJIbTypHBIE apTe(haKThl, 00IaaroIre BEICOKON XyIOXKECTBEHHON 1 PHIHOYHON IIEHHOCTHIO. [1,3]

3HaUUMOCTh PEMECJIEHHOIO pecypca MOAYEPKHUBACTCS Ha TOCYIApCTBEHHOM YPOBHE.
[Ipesunent Pecnybnuku Y36ekucran lllaBkar Mup3uéeB ormeuaet: «Hapomusie pemécna — 3T0 He
TOJBKO Halle KyJIbTypHOE Hacjelue, HO M BaKHBIH HCTOYHHMK JOXOIOB, 3aHATOCTU U Pa3BUTHUS
NPEANPUHUMATENBCTBAa». J[aHHOE BBICKA3bIBAHME OTpa)kaeT IIOHHMAaHHE peMECEeNl Kak 3JIeMEHTa
YCTOWYHBOTO COLMAIbHO-DKOHOMUYECKOTO pa3BUTHI. [5]

HecmoTpst Ha BBICOKMI MOTEHIMAN, PEMECICHHBIH CEKTOP CTAJIKHUBACTCS C OTPaHMYCHHSIMHU
IU(pPOBOIl MHTErpanyy, BKIOYAs HEAOCTATOUHYIO LU(POBYI0 I'PAaMOTHOCTh MAacCTEpPOB, CIOKHOCTH
BBIXOJIa HA MEXIyHapOIHbIE OHJIANH-TIIaT()OPMBI U BOIPOCH! IIOATBEPKACHNS MOATMHHOCTH U3EIHH.
3apyOeXHBIi ONBIT, B YaCTHOCTH MpaKkTUKa cTpaH EBpomelckoro coro3a, MOKa3bIBacT, YTO
UCIIOJIb30BAHUE CTICLUATN3NPOBAHHBIX MIaTPOpM, Takux Kak Etsy, B coueranuu ¢ 00pa3oBaTeIbHBIMU
nporpaMMamu 1o LuppoBOMY MapKETHHIY, IIO3BOJISIET peMecieHHUKaM 3(P(EeKTHBHO BBIXOAUTH Ha
MHUPOBBIE PHIHKH U (POPMUPOBATH YCTOMUMBBIN 3KCIOPTHBIH ciipoc. [2,4]

Oco0y10 poib B IPOABHKCHUH PEMECICHHOTO HACIIEAWSl UTPAIOT BHICTABKM M OMEHHAJe Kak
(opMBI KyJABTYpHOW W JKOHOMHYECKOHW pempeseHTanuu. B VY30ekucrane Hapsmy ¢ (dectuBaiem
«XyHapMaH/I» aKTHBHO pa3BUBAIOTCS MEXIYHApOJHBIE pEMECICHHbIe sSpMapkud B TalikeHTe,
Camapkanne, byxape m XwuBe, a Takke byxapckas OHEHHalle COBPEMEHHOTO MCKYCCTBa,
MHTErpUPYIOLIas TPaJULHOHHBIE peMEcia B N00aNbHBIA XyI0KECTBEHHBIN JUCKypC. B coOBOKymHOCTH
C IU(POBBIMH pPEIICHUAMH — OHJIAaHH-KaTaJoraMM, CHCTEMaMH WHAWBUAYAJbHBIX 3aKa30B U
IUPPOBBIME cepTH(HUKATAMU TOATHHHOCTH — JITaHHbIE HHUIIMATHBBI (DOPMHUPYIOT YCTOHYHBYIO MOJIEIH
MPOIBIKEHHS PEMECIIEHHOTO pecypca Y30eKHUCTaHa HA MUPOBBIX PhIHKaX.
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AHHOTALIUA

B nmammoi#t pabore ocoboe BHMMaHWE OOpaIIeHO HAa COCTOSHHE OOpa3oBaHHUS B OOJACTH
KnOepOe30MmacHOCTH, HEOOXOMUMOCTh TIONTOTOBKHM HOBOTO TIOKOJICHHUS CIECHUAINCTOB C IICIBIO
3¢ (EeKTUBHOTO TPOTUBOACHCTBUS KuOepyrpo3am. B stoii cdepe mpoBenéH ananmm3 oOpa3oBaHUs,
BBISIBIIGHBI TPOOENbI B 3HaHUSAX oOydarommuxcs. Ocobo MoguEépKuBaeTCsT BaKHOCTh HHTETPAIUH
MIPOABHHYTOTO 00pa30BaHMA U a/IallTAIlH YISOHBIX MMPOrpaMM (P POBOTO MHpa.
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ABSTRACT

The paper focuses on the state of cybersecurity education and the need to train a new generation
of specialists to effectively counter cyber threats. An analysis of education in this area was conducted,
identifying gaps in students' knowledge. The importance of integrating advanced education and adapting
curricula to the digital world is emphasized.

KEYWORDS
Cybersecurity, cyberthreat, challenges, education, digital society, personnel.

B coBpemenHOM Mupe BcE OOJBIIYID aKTyaJdbHOCTh IIpHOOpeTaeT mpobiemMa Kubep-
0e30macHOCTH, crucTeMa 00pa30BaHUs Ke HYKAAETCs B MOJIEPKKE U MPUMEHECHHH WHHOBAIIHOHHBIX
METOJ0B U TMOKMX MOAXOI0B K 00YyYEHHIO B JaHHOW cdepe. DKCIepThl, CIeHUATN3UPYIOLINECs B 3TOI
o0yilacTH, TOAYEPKUBAIOT HEOOXOAMMOCTH OBIAJCHUS HaBhIKaMu KubepoOesonmacHoctd. Ilostomy
COBpPEMEHHBIE WHCTPYMEHTHI, MO3BOJISIOT MepeJaBaTh HEOOXOAMMbIC 3HAHWS, HAYMHAS C HAYaJIbHBIX
3TanoB 00pa30BaTENbHOTO MpoLecca.

Pesynbrartel NpOBEAEHHOTO MO JAAaHHOM MpoOJIEeMe HCCIIEAOBAHUS, CBUACTENLCTBYIOT O
NIPUBJICYCHUN MOJIOAEKU K JaHHOW 00JacTH 3HAHWH, TOBBIIICHUM HAaBBIKOB KHOEpOE30macHOCTH
MOCPEACTBOM 00pa3zoBaHMs. AKTyallbHbIE BOMPOCHI, Kacalollrecs TeMaTHKH KubepOe30macHOCTH, a
TaKXke MeToabl 3((EeKTUBHOTO NMPOTHBOACHCTBUS KHOEpYrpo3aM B HAcTOsIIEe BpEeMs BKIIOUEHBI B
oOpa3oBarelbHbIE TIPOTPaMMEBI psijia By30B Y30ekucTaHa. CTaTUCTHYECKHE JaHHBIE TTOKa3bIBAIOT, YTO
MHOTHE 00y4aroIuecs He yBepEeHbI B CBOMX 3HAHUSIX 10 BOMIPOcaM KnbepOe30omacHOCTH (pUCYHOK 1), u
HYXXIAIOTCSI B JIOMOJHHUTENFHOM 00yueHHu. OIpOoIIeHHBIE NPEICTABUTENN B3POCION aygUTOpUH
(negaroru, poAMTENN) TaKKe OTMETWIIM HEAOCTATOK 3HAHMHA B 3TOW 00JacTH, YTO yKa3blBaeT Ha
HEOOXOAMMOCTH MOBBIIIEHHUS UX KBanmupukanuu [1].

JloJ1si peciOHEHTOB, YbH OTBEThI YKA3bIBAIOT HA
% HEe/I0CTATOYHBIN ypoBeHb KHOepOe30nacHOCTH Mo
KAKI0MY ACHEeKTY 0npoca
24% 32% 56% 24% 68% 68% 66% 389 93% 64%
109 7 T T T T T T T T T \ ITpouenTs
1 2 3 4 5 6 7 8 9 10 Rannnr

Pucynok. Craructudeckas nuadopmanus, chopmMiupoBaHHast o JaHHBIM OIPOCa
AcCTeKTBl, OXBa4eHHBIE B AarpaMMe: 1 - ypoBeHb 3HaHU B 001acT Knbepbe30nacHoCTH;
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2 - yBepeHHOCTb npu pabore B uudppoBod cpene; 3 - (akT CTOIKHOBEHHS C Yrpo3aMu
KkuOepOe3omacHOCTH; 4 - 3HAHWE aNTOpUTMAa ACWCTBUN NpW KuOeparake; 5- Hajmmane OOy4eHHs MO
KnOepOe30macHOCTH; 6 - OIIEHKa JOCTaTOYHOCTH CYIIECTBYIOIIETO YPOBHS 3aIIUTHL;, 7 - TOTPEOHOCTH B
JIOTIOJTHUTEIILHOM 00y4YeHUH; § - CaMOOLIEHKa KOMIIETEHTHOCTH B cpepe knbepOe30mnacHoCTH;

9 - HE0OXOTUMOCTE TTOBHIICHHS KBaTH(DHUKAITIN B3pOCibiX; 10 - 00s3aTeIbHOCTS KHOEepOe30ImacHOCTH
B 00pa30BaTEeNbHBIX IPOTPaMMax.

K Tomy ke wuHTerpamms kuOepOe30macHOCTH B CHUCTeMYy OOpa3oBaHMS MPENOCTaBISIET
MHO)KECTBO MPEUMYILECTB, CPEIN HUX PeajbHas BOZMOKHOCTD JJIsl MOJIOMBIX JIIOJCH Ha4aTh Kapbepy
WMEHHO B OTOH  0ONacTH, dYTO, TIOMOXET COKPAaTUTh HEXBaTKy KHOEPHABBIKOB U
HU3KOKBanpumpoBanHOU paboueit cuibl [2]. KnbepOe3omacHOCTh yXe BBICTYMaeT HE MPOCTO Kak
TEeXHUYECKas UCUUILINHA, a KaK cTpaTernieckas KOHIENIUs, - HeoTheMiieMast 4acTh HanmoHnanbHoH
ctparerun Oe3omacHocth. [lepen oOpa3oBaTelbHBIMH YUPEXKISHUSIMHI CTOMT Ba)KHEHIIas 3a/1ada 1o
ajanTalii CBOMX IPOTpaMM K pealbHBIM BBI30BaM KHOEpOE30MacHOCTH M IO OOECIICYCHHIO
HEOOXOIMMBIMU 3HAHMUSMHU U HaBbIKaMH. Hampumep, akTyanu3upyeTcs CHHEPIHsS TEXHOJIOTHYECKHUX
ACIEKTOB yMpaBleHUs1 KHOepOe30MacHOCThIO U COLMabHON chepoll, BEIBOMAIIAS HA EPENIHUN T1aH
yenoBeueckuii paxrop. [Ipumenns PESTLE-ananu3 (monmutndeckuii, 5JKOHOMHUYECKHA, COIHATBHBIN,
TEXHOJOTMYECKHiA, TPAaBOBOW M SKOJIOTHYECKHI) (PaKTOPOB, MOXKHO KIacCUPHUIUPOBATH (PaKTOPHI,
OKa3bIBAIOIIUE BIUSHUE Ha 00pa30BaHUE U HABBIKU B 3TOM cdepe. Pe3ynsraTsl mpoBeAEHHOTO ompoca
MOKa3aJIH, YTO HEJIOCTATOYHASI OCBEIOMIEHHOCTh MOJIOAEKH O BOMIPOCax KHOepOe30macHOCTH CO3aeT
cepbe3HbIe IPOOIeMBI B crucTeMe oOpa3zoBanus [1].

B nene moAroToBKM HOBOTO TOKOJICHHS CIEHUAIMCTOB HEOOXOOMMO BHEAPCHHE KOHIICTIIUH
MIPOIBUHYTOTO 00Pa30BaHMsl, OCHOBAHHON Ha COBPEMEHHBIX TEXHOJIOTHIX, TAKAX KaK HCKYCCTBEHHBIH
WHTEIUIEKT, MallHHHOE o0ydeHue, o0bEMHBIe 0a3bl HaHHBIX W MHTEepHeT-pecypchl. DT TEXHOJIOTHH
MOBBICAT TEPCOHAIM3AIMIO W TECHYIO BOBJICUEHHOCTh B HENPEPBIBHBIA MPOIECC OOYYCHHS, 4YTO
SBJISIETCSl OCHOBOH U151 (POPMHUPOBAHHSI BEICOKOKBATH(UIIMPOBAHHBIX KaapoB. C yBenndeHneM oobéma
JTAHHBIX ¥ B3aHMOCBSI3aHHOCTHIO YCTPOUCTB B chepe KnbepOe30macHOCTH BOZHUKAIOT HOBBIE BHI3OBHI,
BKJTIOUasi pUCKH yTEUKH MH(OpMAIINK U yI3BUMOCTh K KHOepaTakaM.

Takum 0Opa3oM, cOBpeMeHHbIE 00pa3oBaTeIbHbBIE MPOrPaMMBbI JOJDKHBI HE TOJIBKO OTBEYATh
TpeOOBaHUIM M0 OOYYEHHUIO TEXHUYECCKHM HAaBBIKAM, HO W PAa3BUTHIO KPUTHYECKOTO MBINUICHUS, U
CIOCOOHOCTSAM K OBICTPOMY pearupoBaHUIO Ha BO3HHUKAIONIWE yrpo3bl. Kpome Toro, HeoOXommmo
BKIIIOUCHHE B 0O0pa30BaTeNIbHBIA MpOIEecC CHUMYJIANWN KuOeparak, ydacTHe B KOHKypcax IIO
KHOepOe30MacHOCTH, a TakKKe KOMIUIEKCHOEe NpPUMEHEHHE COBPEMEHHBIX TEXHOIIOTUH C IENbI0
MPHOOPETEHMSI IEHHBIX HABBIKOB MO0 KHOEPOE30IMacHOCTH, TasIIUX YTPO3bl B PeaTbHON )KU3HH.
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AHHOTAIIUA

B Tesnce paccmarpuBaroTCs OCOOCHHOCTH IPABOBOTO PETYIMPOBAHHS TOCYIapCTBEHHBIX
3aKkynok B PecmyOnuke Y30ekucTaH B CONMOCTABICHUN C MEXIYHAPOIHBIMU CTaHAapTaMu BcemupHoii
ToproBoii opranuzanuu (BTO), Oprannzannu 3kK0OHOMHYECKOT0 coTpynHndecTBa U pazputus (O9CP) u
Opranmarun OobenuaénnsX Hanmii (OOH). [Ipoanann3upoBaHbl CXOACTBA U PA3IHMYXS B IPUHIIAIIAX,
MPOIEAYypax U MeXaHu3MaxX 00)KaJloBaHUs, C 0COOBIM BHUMaHHUEM K He(pTera3oBoil oTpaciu.
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ABSTRACT

The thesis examines the features of legal regulation of public procurement in the Republic of
Uzbekistan in comparison with the international standards of the World Trade Organization (WTO), the
Organisation for Economic Co-operation and Development (OECD), and the United Nations (UN).
Similarities and differences in principles, procedures, and appeal mechanisms are analyzed, with
particular attention to the oil and gas sector.

KEYWORDS
Public procurement, legal regulation, comparative analysis, international standards, oil and gas
industry, procurement transparency.

B ycnoBusx miobanuzanuy MpaBOBOE PETYIMPOBAHUE TOCYJAPCTBEHHBIX 3aKYNOK HIpaeT
KIIIOYEBYIO POJIb B NMyONHWYHBIX (pUHAHCAX, oOeclieunBasi yAOBJIECTBOPEHUE TOCYAapCTBEHHBIX HYXKI,
pa3BUTHE KOHKYPEHIMHM M SKOHOMMYECKHH POCT, TIPHU 3TOM MOAXOABI 3aBUCAT OT HAIMOHAIBHOMN
IIPaBOBOM CUCTEMBI U YPOBHSI MEKlyHAPOIHON UHTETpaLUu.

AKTyaJIbHOCTH TeMBbl O0OYCJIOBIEHa HEOOXOIAMMOCTBIO COIOCTABJICHUSI 3aKOHOAATENILCTBA
PecniyOnuky V30eKHMCTaH O TOCYJApCTBEHHBIX 3aKyNKaxX C MEXJIYHAPOJAHBIMU CTaHAAPTAMH, YTO
MO3BOJISIET ~ OIEHUTh YPOBEHb TAPMOHM3AllMM HOPM H  ONPENENIUTh  HAmpaBlE€HUS WX
COBEpILIEHCTBOBAHUSI, yUUTHIBAsl HOTPEOHOCTH HEPTEra30BOM OTpaciu.

B wuccnenoBanuy mpoBenéH cpaBHHUTENbHBIA 0030p 3akoHa PecrmyOnukm VY3oekucran «O
TOCYAApCTBEHHBIX 3aKylKax» W MexayHapoanbix crangaproB (BTO, OO3CP, Tunooit 3akoH
IOHCUTPAJI o nyOmuuHbIX 3aKynkax). MeTOJOoIOrHYecKyl0 OCHOBY COCTaBHJIM HOPMAaTHBHO-
NPaBOBOI aHAJIN3, CPABHUTENILHO-IPABOBON METOJ M 0000IEHHE TPAaBONPUMEHUTEILHON TPAKTHKH.

O0630p mokazas, 4To 0a30BBIE MPHHLMUIIBI TOCYIAPCTBEHHBIX 3aKyNOK B HAIIMOHAIBHOM U
MEXIYHapOJHOM IIpaBe BO MHOI'OM COBIIaJatoT. 3akoH Y30ekucraHa «O rocyJapCTBEHHBIX 3aKyIIKax»
3aKpeIUIsieT OTKPBITOCTb, KOHKYPEHLIUIO U 3(PQEKTUBHOCTh OIOKETHBIX CPEACTB, AHAJOTHYHO
Cormamennro BTO o rocynapctBenHbix 3akynkax (GPA), obecnieunBaromemMy Ipo3padHOCTh MPOLEAYP
Y PaBHBIM JOCTYN Y9aCTHUKOB, BKJIIOUasi MHOCTPAHHBIX OCTABIIUKOB [1,4]
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BwMmecte ¢ TeM BBISIBIICHBI CYIIECTBEHHBIE OTIMYMS: MEXIYHAPOJHbBIE 3aKYIOYHbIE MTPOLETYPHI
XapaKTepHu3yIOTCsl BBICOKON yHUbHKanuei n dopmanuzanueii. B EC nmeiicTByeT neHTpaIn3oBaHHAS
anektponHas cuctema Tenders Electronic Daily (TED), obecrieunBatorast mogHBINA JOCTYT K TEHIAEPaM,
Torga Kak B Y30ekucraHe, HecMOTpa Ha mardpopmy xarid.uz, coxpaHsoTcs HTpoOIeMbl
HECTaHIAPTU3UPOBAHHBIX JOKYMEHTOB M TEXHHYECKHX 3aJaHUM, OPUCHTUPOBAHHBIX Ha KOHKPETHBIX
MOCTAaBIIMKOB, YTO OIPaHUYMBAET KOHKYPEHIIHIO.

CyliecTBeHHbIE Pa3/inyiusl BBISBICHBl M B MEXaHM3MaXxX 3allIMTHl MPaB YYACTHUKOB 3aKYTOK.
MexayHapoAHbIe CTaHIApTHl TPELyCMaTpUBAIOT HaJUYME HE3aBHCHUMBIX OpPraHOB OOXKaJOBaHHSA,
00TaaroX HHCTUTYIIMOHAIBHON aBTOHOMHEH, UTO 3aKpEIIeHO, B YaCTHOCTH, B nupekruBax EC. B
Y30ekucTaHe ’kago0bl paccMaTpUBAOTCS 3aKa34UKOM JINO0 AHTHMMOHOIIOJIBHBIM KOMUTETOM, YTO IPU
HEIOCTaTOUYHON HE3aBHCUMOCTH MOXET CHM)KaTh 00bEKTUBHOCTH IPUHUMAEMBIX PEIIeHnH [2].

MexayHapoaHasi [OOKTpHHA TOCYJApCTBEHHBIX 3aKyNOK MOAYEPKHBACT HEOOXOAUMOCTh
orpaHMYeHMs N30BITOYHBIX TpeOoBanmil K ydacTHuKaM. [lo maenuto C. Appoycmuta, 3h(heKTHBHOCTD
U J00pOCOBECTHAs KOHKYpPEHIHUSI 00ECHeYMBAIOTCS MPO3pavyHbIME NPOLEAYpaMH M HE3aBHCUMBIMHU
MEXaHH3MaMH KOHTPOJIS, TOTHA Kak dYpe3MepHble KBAIM(UKAIMOHHBIE U TEXHUYECKHE YCIOBUS
CHIDKAIOT KOHKYPEHLMIO M HOBBIIIAIOT KOPPYNLUOHHBIE PUCKU [4]. AHAJIOIMYHBIN HOAXO0 OTPAXEH B
Pexomenmannn OODCP 1o rocygapCTBEHHBIM 3aKylKam, TI7€ MPHOPUTET OTAaH OTKPHITOCTH,
MPOMOPLUUOHAIEHOCTH TPeOOBaHUI W HE3aBUCUMOCTH OPraHOB 00XKaIoBaHus [ 5]

PerynupoBanue rocyjapCcTBEHHBIX 3aKyIOK B HE(TEra30BOH OTPACIIH, CBI3aHHON C KPYIHBIMU
WHPPACTPYKTYPHBIMU TIpOEKTaMH, TpeOyeT ocoboro BHuMaHUs. [loBhIIeHHbIE KBaNMH()UKAIIMOHHEIE
TpeOoBaHUs U 00s13aTeNbHas cepTH(HUKALUSI 000PYAOBaHHS ONPAaBAAHBI, HO IPY OTCYTCTBHHU IIPABOBOTO
OanaHca MOTyT OTPaHUYMBAaTh KOHKYPEHIMIO U CHIKATh 3()(eKTUBHOCTH. MeKayHapoaHasi MpaKkTUKa
Oomee JeTaNbHO PETYIUPYET 3TU BOIPOCHl, CHIKAs KOPPYNLHUOHHBIE PUCKHM M  IIOBBIILIAS
WHBECTUIIMOHHYIO MPUBIICKATEIbHOCTH OTPACIIH.

O030p TMOKa3bIBaCT IIEJICCOO0PA3HOCTh CONMKCHHS 3aKOHOIATENILCTBA Y30EKHUCTaHa C
MEXIYHapOAHBIMHM CTAaHAAPTaMH TOCYAaPCTBEHHBIX 3aKyIOK, YUUTHIBas creuupuKy HedTerazoBoi
OTpaciy, 4TO TOBBICUT MPO3PaYHOCTh, 3(P(HEKTUBHOCTh OIOKETa © YCTOHYMBOE pa3BHTHE
CTPaTETHYECKUX CEKTOPOB
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AHHOTALUA

B nanHON cTaThe aHanu3MpyeTCs POCT arpecCud M HacWiIMs B MOJIOAEKHOM cpene, Kak
3Ha4MMas COLMAJIBHO-TICUXOJ0rnyeckas npobdnema. PaccmarpuBarorcs npuuuHbl €€ (GOpMHUPOBaHMUS,
BKJIIOUasl BIMSHUE OOpa30BaTEeNbHON Cpeabl, MEAMANpOCTPaHCTBA M couuanbHOU (pyctpauuu. Ha
OCHOBE IPOBEAEHHOI0 COLMOIOIMIECKOTO OPOCA BBISIBICHBI KJIFOUEBbIE HCTOUHUKH CTPECCA M UyBCTBA
He0e30MMacHOCTH cpeau oOydJaromuxcsi. B BbIBoge OOOCHOBBIBAE€TCS HEOOXOAMMOCTH CHCTEMHOM
npoQUIaKTHKH, TyMaHH3allMd o0pa3oBaHUs W (OPMUPOBAHUS YCTOHUMBBIX HEHACHUIBCTBEHHBIX
LEHHOCTEH B COBPEMEHHOM OOILECTBE.
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ABSTRACT

The article analyzes the growth of aggression and violence in the youth environment as a
socially significant problem. It examines the causes of its formation, including the influence of the
educational environment, media space, and social frustration. Based on a sociological survey, sources
of stress and insecurity among students are identified. The conclusion emphasizes the need for
systematic prevention, humanization of education, and the development of stable nonviolent values in
society.

KEY WORDS
Aggression, violence, social frustration, deviant behavior, socialization, stress

[Ipobnema arpeccuu W HacwiIusi B MOJOAEKHOH cpelle TpEACTaBIsSeT cOOOH CIOXKHBIN
COLMAJIBHO-TICHXOJIOTHYECKHI (DEHOMEH, eTePMUHUPOBAHHBIA COBOKYITHOCTBIO (JaKTOPOB HA MHUKPO-,
Me30- U MakpoypoBHe. COBpEeMEHHbIE HCCIIEIOBaHUSI (UKCHPYIOT YCTOHYMBYIO TEHIEHIIMIO K POCTY
JAHHBIX SIBJICHWH, 4TO TpeOyeT MEeXIUCIUIUIMHAPHOTO aHaih3a WX MPHYHH, (OpM TPOSBICHUS W
MEXaHU3MOB dcKaaiui. [1,2]

OO6pasoBarenbHOE YUYpeXIEHHE, BONPEKH CBOEH TIyMaHMTapHOW MHCCHH, 4alle BCEro
CTAaHOBHUTCS MECTOM BOCIPOM3BOACTBA W YCYryOIIEHHS arpecCHBHBIX TPAKTHK, TJ€ dYalle BCETO
CTPAJAIOT PECIIOHIEHTHI. B TakuX yClOBHSAX, Il yYaIlMics 3a49acTyr0 OCTaEéTCsl aHOHUMHBIM, a yCIex
u3MepsieTcsd y3KUMH KPUTEPHSMH, cOo3JaéTcs MoYBa JJIs COLMAIbHOIrO pasodapoBaHus. Mcxons us
MIPOBEICHHOTO HAMU OIPOCa BBIICHIIOCH, 4TO 6osee 48% ydJacTHHKOB HE ONIYIIAIOT ce0s B ydeOHOM
3aBeICHUH B Oe30macHOCTU. MICTOUHHKOM yrpo3bl SIBISIFOTCS HE TOJNBKO cBepCTHUKH (30% yKa3bIBaroT
Ha CTapLIMX TOBapHUIIEH KaKk Ha arpeccopoB), HO U yuutens (22%). Arpeccust 1 HacHINe B 00yJaroIeit
cpeie TPUOOPETAIOT 4YepThl WHCTPYMEHTANBHOIO TMOBEJCHHsS - crocoba CHATUS —cTpecca,
JIOMUHUPOBAHUS WM KOMIIEHCAIIMHM y4eOHBIX Heydad. YdeOHas cpena, TakKuM 00pa3oM, BBIIOIHSAET
TPOHHYIO (QYHKIHIO B TEHE3HCE ACBUALIMN: MOKET BHICTYIATh KaK MEPBONPUYNHON PacCTpPOICTB, Tak U
MECTOM MX IPOSBJICHUS WU 3JIEMEHTOM B IIETH JEMOPATN3aLlUH.
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Poct arpeccuBHBIX WHIMIEHTOB, BKJIIOYAasi OSKCTpeMasibHbIE (GOpMBI B 00pa3oBaTEeIbHBIX
YUPEXKACHUSAX, HE MOXET ObITb OOBACHEH HCKIIOYUTENIBHO WHAWBUAYAJIbHBIMH WIH JIOKAJIBHBIMU
IpUYMHAMU. BRIOENAIOTCS TpU KITFOYEBBIX «MHKYOaTOpa» 3TOTo mpolecca:

-Menunacpena («kpan»): HHU3KONMpOOHBI KOHTEHT TEJICBHIACHHUS M, B OCOOCHHOCTH,
arpeccrBHasi, I€BUKTYMHU3UPOBAaHHAS Cpella MHTEPHETA, I11e JeHCTBYIOT IPUHLINIIBI BCEA03BOJICHHOCTH,
JIETUTUMHU3UPYIOT HACWINE KaK HOPMY KOMMYHHUKAIIMH U CIIOCO0 PELICHUs MPOOIIeM.

-Kpumunanuzanus o0mecTBeHHBIX OTHOLICHUH («yauLa»): PacrpocTpaneHne KpUMUHAIBHBIX
MOHATUH M TpPaKTUK, [N€ CWJIA U arpeccus MOAMEHSIOT IPaBOBbIE MEXAaHU3MbI PEryIUpOBaHUA
KOH(JIUKTOB.

-O01Ie CTBEHHO-TTOJTU THIE CKHIA KOHTEKCT: ['moGanbHbBIE COOBITHS (Taxme Kak
Teppopuctiueckue aktol 11 centaops 2001 roga) mpuBoAST K AeJIETHPOBAHUIO TOCYAApCTBY MpaBa Ha
OTBETHOE HaCHJIUE, YTO B MACCOBOM CO3HAaHMH MOXKET CIIOCOOCTBOBATh €ro OOIIEeH JIETUTUMHU3ALIHH.

OCHOBBIBaSICh Ha COLMAJIbHYI0 AaTOMH3alMI0, HH()AHTHIM3ALUI0 MOJOASKHU (IIPOIICHUE
«TIOJPOCTKOBOTOY» TIEpHOAa 10 25-27 JIeT) ¥ MOTEPIO OOIIUX CaKPaIbHBIX COLIMAIbHBIX OPUEHTUPOB, 3TH
(hakTopsl (HOPMHUPYIOT TOKOJIEHHE, Ui KOTOPOTO TpaHMIBI MEXAY OHJAWH- U OQIaifH-arpeccHuet,
JOIyCTUMBIM M HEAOIYCTHMBIM, Pa3MBITHL. B cieicTBue 3TOro, BOSHUKAET MOYBA U «B3PBIBOBY»
YyJOBUILHOTO HACHJIUS CO CTOPOHBI IIPEACTaBUTEICH MOTIOAEKH, MPOLIESIINX YEePE3 OIBIT JOMAIIIHETO
WJIM IIKOJIBHOTO HACHIISL.

Arpeccus 1 HacWIie B MOJIONIEKHOHN cpelie MPeACTaBISIOT cO00i MHOTOYPOBHEBYIO ITPOOIEMY,
KOPHH KOTOPOH JIe)KaT B COUHCTBE ICHXOJIOTMYECKUX, MHCTHUTYLMOHANBHBIX U MAaKpPOCOLHMATIbHBIX
(akTopos. [IpoTuBoneiicTBUE 3TOI TeHIEHIMN TpeOyeT HE CUTYaTUBHBIX MEp, & CUCTEMHOH paldoThI,
BKJIIOUaroIeil mpoHIakTHKy Ha ypPOBHE MEPBUYHBIX COLUAIBHBIX IPYIII (CEMBS, Iapa), TyMaHU3aLUI0
oOpa3oBaTelIbHOW CpeAbl M LEJICHANpaBlICHHOE CO3JaHHME B OOLIECTBE  aJIbTEPHATHBHBIX,
HEHACHJILCTBEHHBIX CUCTEM LIEHHOCTEH M KaHaJOB JUI caMopeanu3alii MOJIOAEKH.

Pesynbrartel ompoca TmMoOKa3aqu, YTO 3HAUUTENbHAs 4YacTh OOYYaIOIIMXCS HCIBITHIBACT
MOBBIIICHHBIH YPOBEHb CTPECCA U YyBCTBO HEOE30MIACHOCTH B 00Pa30BaTENbHBIX YUPEKICHUAX, B TOM
qyciie M3-3a JIaBJIEHHUS CO CTOPOHBI YUMTENEeH W CBEPCTHUKOB, a TaKK€ 3aHW)KEHHS CaMOOLICHKH
yueOHBIX NOCTWXEHWH. B 3Tux ycnoBusix arpeccus (opMupyeTcs Kak peakUus Ha COLHAIbHYIO
($pycTpaunio 1 CTaHOBUTCS YCTOHYMBON MOZENBIO TOBEACHUSI.
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URL:https://cyberleninka.ru/article/n/nasilie-i-agressiya-kak-obschestvennye-yavleniya-
voznikayuschie-v-shkolnoy-srede-iz-opyta-polskoy-shkoly (data obrashchenija: 22.12.2025)
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AHHOTALIUA

B namHO¥ paboTe akIEHTHPOBAHO BHUMAHWE HA MEPHI IO SKOJIOTH3AIlMH CO3HAHUS M
MBIIUICHAS HaceJeHHsI, 0cOOeHHO Moioaexu. O003HaueHBI PONIb YENOBEKa, €ro KyJabTypa, pasyM,
MOBEJICHUE HAa pCEIICHUE OJKOJIOTMYeCKUX mpodneM. [lomuepkHyTa Ba)KHOCTH 3KOJIOTHYECKOTO
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Environmental education is a key element of environmental awareness
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ABSTRACT

This paper focuses on measures to green the consciousness and thinking of the population,
especially young people. It outlines the role of individuals, their culture, reason, and behavior in solving
environmental problems. The importance of environmental education in developing individuals and
their attitudes toward the environment is emphasized.

KEYWORDS
Environmental education, environmental awareness, environmental culture, ecosystem,
environmental skills.

B nmocnennme gmecsTuieTHs Mbl  HaOmofaeM  [IOOANbHBIM  IIpolecC  SKOJIOTH3AIMU
YeJI0BEYECKOI0 CO3HAHMSI, KOTOPBIN IPOHUKAET BO BCE C(EPhl: OT IOBCEIHEBHOTO OBbITA 10 MacIITaOHON
MIPOU3BOJICTBEHHON M HAy4YHO-HCCIIEN0BATEIbCKON NEATENBHOCTH. JlaHHasg TEHAEHIUS BBICTYIAET
NPSMBIM OTPKEHHEM TEKYIIEH KOJIOTHUECKON 00CTaHOBKH B MECTaX MPOXKUBAHHS JIIONIEH, OKa3bIBast
CYIIECTBEHHOE BIIMSHHME Ha 00lIee KaueCTBO XKM3HU KaXJIOro MHAMBHIA. B COBpEMEHHBIX YCIIOBHAX
9KOJIOTHUECKUH 1oAaxox TpaHchopMmupyercss B (yHIAMEHTAJbHBIA NPUHLUMI YeJIOBEYECKOTO
CYyILIECTBOBAHHUS, TA€ SKOJIOTHS PACCMATPUBAETCS KAK KOMILIEKCHAS AMCLMILINHA, H3ydarouasi 3aKOHbI
OKOCUCTEM, B KOTOPBIX ILEHTPAJIBHOE MECTO 3aHUMAET YEJIOBEK C €ro MOPAIBHO-ITUYECKUMU
LEHHOCTSIMH, pa3yMOM U OTBETCTBEHHBIM ITOBEICHUEM.

B cBs3u ¢ 3TUM 0cO0yI0 aKTyanbHOCTh MPUOOpPETaeT BOMPOC (GOpMUPOBAHUS IKOIOTUIECKON
KYJIBTYPbI U TovcKa 3()()EeKTUBHBIX METOIOB BOCIHTAHHS JMYHOCTH. CTaHOBJICHUE HKOJIOTHYECKOTO
CO3HaHUsI — 3TO CJIOKHBIA U MHOTOTPaHHBIN 00pa3oBaTeNbHBIN MpoLEcC, IIaBHAs 3afaya KOTOPOro
3aKJII0YaeTCsl B MPEOJOJICHNN MMACCUBHOCTH TPaXkJaH M0 OTHOIICHUIO K 3KOJOTHYECKUM BBI30BaM H
pa3BUTUH CIMOCOOHOCTH OCO3HAaHHO YYacTBOBATh B Pa3pelIeHHH KOHKPETHBIX MPHUPOTOOXPAHHBIX
cutryauuii. Teopermueckuil (yHIaMeHT 3TOM NpOONEMBbI, BKJIIOYas NPABOBBIC, SKOHOMHUYECKHE U
counabHO-PUIT0COPCKHUE aACTIEKTHI, 3aJI0KEH B TPYaX yY30€KHCTaHCKHX yUEHbIX, TAKHX Kak . AMaHOB,
T. A6nynaes [1], H. Axmenosa, A. Xynapos [2], A. Hurmaros [3], XK. Xonmymunos [4], T. IllabanoB
[5] m mp.

V30ekucTan SIBASETCA YYACTHUKOM psfa MEXKIyHApPOOHBIX KOHBEHIMH W COIIALICHUH IO
BOIIPOCAM OXPaHBI IPUPOIBI U OTAEIBHBIX €r0 OOBEKTOB, a TAK)KE MO TAKUM ITI00ATBHBIM Mpo0IeMawm,
KaKk U3MEHEHHE KJIMMara, OIMyCTHIHHBaHUs, COXpaHEeHHe OMOpazHo0oOpa3ws, MCIIOIh30BAHUE BOJHBIX
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pecypcoB, OKa3aHHE COIHMATbHOW TOAJEPKKHA HACENCHUS W3 SKOJOTMYECKH NPOOJIEMHBIX 30H U
pernoHoB ® 1np. B cTpaHe ycmemHO (YHKIIMOHUPYIOT TPEACTAaBUTENHCTBA KPYIMHEHIINX
MEXIyHapOaHbIX opranm3anmii, Takux kak IOHECKO, IOHHMCE® wu IOHEIL, uro co3gaer
ONarompusATHYIO Cpeay JUId pealu3allid 3KOJOoTHYecKux uHunmartuB. Ocoboe 3HAYCHHE B 3TOM
KOHTEKCTe TPHOOpETaeT HayYHO-HCCIEN0BaTebCcKasi padoTa B BBHICIINX YYEOHBIX 3aBEICHHUSX,
HamnpaBJeHHas Ha pa3pabOTKy WHHOBAIlMOHHBIX METOAWK MPETIOaBaHusl, CIIOCOOHBIX peabHO
TpaHC(POPMHUPOBATH TIOBEACHNUE U MBIIIJICHHE COBPEMEHHON MOJIOICHKHU.

[IpakTHueckass 3HAYMMOCTH HCCICIOBAHMS TIIONTBEPIKAACTCA pPe3yJibTaTaMu IMPOBEACHHOTO
COIIMOJIOTUYECKOTO OIPOCa, HAIPABICHHOTO HAa M3YYEeHHE YKOJIOTHUECKUX YCTAHOBOK ITOIPACTAOIIETO
MOKOJICHUSI. AHANN3 JAHHBIX MOKazaj, uTo 54,4% OIpOIIeHHBIX BIAACIOT 0A30BBIMU NPHUHITUIAMH
JKOJIOTHYECKOM KYNETYPHI, a 28,6% PEeCOHACHTOB OCO3HAIOT, YTO KIMEHHO Yepe3 CHCTEMY 00pa30BaHuUs
MOXXHO 3((PEeKTHBHO BIHMATh Ha JKOJOTH3AIMIO CO3HAaHUS Monomsix jromeit. Ilpm stom 52,8%
YY9aCTHHUKOB OIPOCAa BBIPA3WIM TOTOBHOCTH IOJAEP)KUBAaTh KOHKPETHBIE [EHCTBHS B paMKax
BOJIOHTEPCKUX JIBIDKEHUH, a 45% pECIOHICHTOB Ha3BaJIU CEMEHHOE BOCIIUTAHUE KITFOYEBBIM (PAKTOPOM
B (hOpMUPOBAHUM [IEHHOCTEH, CIIOCOOCTBYIONINX YCTOWYMBOMY Pa3BUTHIO.

[TomBoas UTOT, MOXHO YTBEPXKAATh, YTO MPHOPUTETHBIM BEKTOPOM Pa3BUTHS JOKHO CTaTh
(hopMUPOBAHKE Y MOJIOJICKU SKOJIOTHUYESCKOTO MHPOBO33PEHUS U STUKU KaK 0a30BbIX KOMIIOHCHTOB HX
CO3HaHMS. DTO JIOCTUTAETCS ITyTeM Tepeaadn ITyOOKUX 3HAHUN O B3aUMOCBSI3U YeJIOBeKa 1 Onochepsl,
BOCIIUTAHMS YYBCTBA OTBETCTBEHHOCTH U JesATeNbHOW 3a00Tel o mpupone. KpaiftHe BaKHO
CTUMYIIUPOBATh MOJIOJIBIX JIFOIEH K CAMOCTOSITETHhHOMY PEIISHHUIO JIOKATBHBIX IKOJIOTHYECKUX 33/1a4.
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DHepreTuyeckas TUIioMarus Y30eKucraHa: COTpyAHUYECTBO B HEPTEra3oBOM CEKTOPE CO CTpaHAMHU
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AHHOTALIUA

B pabGore wmcchemyroTcss HampapleHHs MEXAYHApOTHOTO COTpyaHH4YecTBa PecmyOmukn
Y30ekncTaH B KOHTEKCTE pa3BUTHS M MOAEpHHU3AIMu HedrerazoBoro komrurekca. Llempro sBrsieTcs
aHanmu3 ponM B3amMojeicTBus co crpaHamu CoapyxectBa HesaBucumeix [ocymapcTB M ApyruMu
3apyOeKHBIMH TIapTHEpaMH B OOECHEeYeHHH TEXHOJIOTHYECKOro TpaHcdepa, IuBepchupUKaIIIN
SHEPTeTUYECKUX MApIIPYTOB W YCTOWYHMBOTO pPa3BUTHS OTPACiHd. METOHOIIOTHYECKYI0 OCHOBY
COCTaBHJIM aHAJHN3 OUIHAILHBIX JOKYMEHTOB, CTATHCTUYCCKUX JAHHBIX H IPOSKTHON HH(OpMAIUH, a
TaKXXE CPABHUTEIBHBIN MOAXOA. Pe3ynbTaThl CBHIETEILCTBYIOT O (hOPMUPOBAHUM COAIAHCUPOBAHHOMN
MOJEN DJHEPTeTHYECKOW AWIJIOMAaTHH, OPHEHTUPOBAHHOW Ha YKpEIUICHWE PEerHOHAIBHON
0€30IacHOCTH M TEXHOJOTHYECKYIO MoiepHU3anuio. [IpakTnieckas 3Ha4MMOCTh PaOOTHI 3aKITF0YAETCS
B BO3MOXHOCTH HCIIOJIB30BAHUA BBIBOAOB IIPU H3YUYCHUH TCHZ[CH]_[I/Iﬁ B DHEPrETUYCCKOM CEKTOPEC
HenTtpansHOil A3un.
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ABSTRACT

The paper examines the directions of international cooperation of the Republic of Uzbekistan
in the context of the development and modernization of the oil and gas sector. The aim is to analyze the
role of interaction with the countries of the Commonwealth of Independent States and other foreign
partners in ensuring technology transfer, diversification of energy routes and sustainable development
of the industry. The methodological basis included the analysis of official documents, statistical data
and project information, as well as a comparative approach. The results indicate the formation of a
balanced model of energy diplomacy focused on strengthening regional security and technological
modernization. The practical significance lies in the possibility of using the conclusions in the study of
trends in the energy sector of Central Asia.

KEYWORDS
Uzbekistan, energy diplomacy, oil and gas sector, international cooperation, technology transfer,
sustainable development, regional security.

Crparernueckoe TOJIOKEHHE W PECYPCHBIM MOTCHIHMAT Y30€KHCTaHa OMNPEISISIIOT €ro
aKTHUBHYIO POJNb B (HOPMHPOBAaHMM 3HepreTuueckoro nanamadra LlentpanbHoii Asum. PasButue
He(TEera3oBOro KOMILIEKCa SIBISCTCS KIIOUYEBBIM (DaKTOPOM 3KOHOMHUYECKOW YCTOWYHMBOCTH H
peann3anuy MHOTOBEKTOPHOTO BHEIIHEMOINTHYECKOTO Kypca cTpaHsI [1].

CorpynandectBo co crtpanamu CHI'  coxpansier (QyHmaMeHTanpbHOE 3Hau€HWE IS
SHEPreTUYecKoro cexkropa. BzaumoneiictBue ¢ Poccuiickoit Denepanueil BKIIOYAET COBMECTHBIE
TeoJIOTOPa3BeI0YHbIC MPOEKTHI, MOIEPHU3AIMIO Ta30TPAHCIIOPTHBIX CHCTEM M KOOIEpaIuio B cdepe

216



HeTEera3oBOro MalIMHOCTPOCHUS, YTO 00ECTeUnBaeT CTaOUIBHOCTh TEXHOJIOTUYECKUX Lienouek [2].
Koopaunaimus ¢ Kazaxcranom u TypKMEHHCTaHOM B BOIIpOcax TPaH3UTa HHEProOpecypcoB
CIOCOOCTBYET ONTHMH3ALMK PETHOHAIBHBIX JIOTHCTUYECKUX MapIIPyTOB W YKPEIUICHHIO 0O0meit
JHEPreTHYECKON 0e30macHoCTH [2].

[TapammensHo Y30eKHUCTaH MOCIEAOBATEIBHO PACHIMPSET SHEPreTHYecKoe MapTHEPCTBO C
TOCyAapCTBAaMH JallbHETO 3apyOexkbsi, 4TO BEAET K IUBEPCHU(UKANMN WHBECTHUIMHA M IOCTYIy K
nepenoBeiM  TexHonorusaMm. CorpymHuuecTBo ¢ Kwurtaem cdokycupoBaHO Ha MaciITaOHON
UHpacTpykType, BKIro4as BeTku rasompoBoma «Central Asia - China», 4To onpexpenser
CTpaTerHIeCKHii BOCTOYHBIN BEKTOp 3KcmopTa [3]. MHBECTHIINM W TEXHOJOTHUYECKHH TpaHcdep co
croponbl Pecniyonuku Kopes u SlmoHmm HampaBieHBI Ha TIIyOOKYIO IepepadOTKy YIJIEBOAOPOIOB,
MOJICPHU3AIINI0 HedTenepepadaThIBAOIIUX U Ta30XUMUYCCKUX MOIIHOCTeH. Jnanor ¢ EBponeiickum
COIO30M CIIOCOOCTBYET BHEAPEHMIO dKonormueckux cranmaproB (ESG) m npuHIMIOB «3en&HOI»
SKOHOMHUKH B HepTera3oBbIii cekTop [3].

B paMkax wuccrienoBaHus TPOBEAEH ONPOC Cpeldu CTYACHTOB NPOQHIBHBIX BY30B (52
PECIIOHJIEHTa) M7 BBIABICHHUA OTHOLIEHUS MONOAEXH K MEXKIYHApOAHOMY 3SHEPreTHUEeCKOMY
COTPYIHUYECTBY. Pe3ynbTarhl moKa3and, 9To OKoJIo 45% OMpOIIEHHBIX CBA3BIBAIOT PA3BUTHE OTPACIH C
MPHUBJICUCHUEM 3apyOCIKHBIX TeXHOJNOTud, Oonee 30% CUMTAIOT TPHOPUTETOM YKPEILICHHUE
SHEPreTUYECKON HE3aBUCUMOCTH, a KayKJblil YETBEPTHIN OTMEUAET BaXKHOCTh IKOJIOTMUECKOTO acleKTa
MEXITyHApOJIHBIX TPOEKTOB. Ha 0CHOBE MaHHPIX 1eeco00pa3Ho aKTHBU3NPOBATH YIaCTHE IKCIIEPTHOTO
co00IIecTBa B OIIEHKE NPOEKTOB, PACIIMPHUTHh MEXIYHAapOAHbIE 00pa3oBaTeNbHBIE MPOTPAMMEI B
JHEPreTHUECKON cdepe W HCIONb30BaTh MHCTPYMEHTHI MYOIMYHOH AMIUIOMATHH JJISl OCBELICHUS
JOCTHKEHHUM OTpaciu.

Takum 00pa3oMm, SHEPreTHYecKOe COTPYIHHYECTBO Y30EKHCTaHa HOCHUT KOMIUICKCHBIM W
JnuBepcuuIMpoBaHHBIN xapakTep. Bzaumoneiicteue B pamkax CHI' obecrieunBaer onepanioHHYIO
CcTaOWIBHOCTh U OOMIMK PBIHOK, B TO BpeMsl Kak MapTHEPCTBO C JHJEpaMH MHPOBOW SKOHOMHUKH
OTKPBIBAET IOCTYH K MHHOBAIIHSIM, KPYITHBIM HHBECTHUIIMSM U CIIOCOOCTBYET HHTETPAINH B ITI00aTbHEIE
TeXHOJIIoTh4yeckue 1enodku. PopmupyeMas MoOJEIb OSHEPreTUYECKON JUIUIOMATHU  CIIYKUT
MPaKTUYECKOH OCHOBOW Il YCTOWYHMBOTO Pa3BUTHSA HAIMOHAILHOTO HE(TEra3oBOr0 KOMIUIEKCA U
YKpEIUIEHUs O3ULHUI CTPaHbl B pETHOHE.
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AHHOTAIIUA

B crarbe wuccnemyercss MHPOBO3PEHUYSCKHN (YHIAMEHT OKOJIOTHYECKOrO Kpu3uca B
V30ekucrane. HeCOMHEHHO, YTO pelIeHUe FKOJOTHUSCKUX MPOOJIeM PErHOHA JIGKHUT HE B IUIOCKOCTH
TEXHUYECKUX HMHHOBAIWHA, a B TpaHC(HOpPMAIMH HHAWBUAYaIbHOTO co3HaHus. Uepe3 mpusmy uiei
Pumckoro kimy6a u nanaeix Earth4All (2024) o60cHOBBIBaeTCS mepexo OT BHENTHEH OTBETCTBEHHOCTH
(rocymapcTBa) K BHYTPEHHEW OTBETCTBEHHOCTH JIMYHOCTH 3a COXpaHeHUe Ouocdepbl. B Takom
KOHTEKCTE OJKOJIOTMYECKas KylbTypa TpaXkJaH CTaHOBUTCS 0a30BBIM YCIOBHEM 3KOJIOTHYECKOM
0e30MacHOCTH, HEOOXOAMMBIM JJIsl 3alllUThl HAIMOHAIBLHBIX WHTEPECOB B YCIOBHSAX TIIOOATBHBIX
KIIMMaTU4YCCKUX PHUCKOB

KJIFOYEBBIE CJIOBA
Okosnoruyeckass 0e3omacHOCTh, TpaHcopmanuss CO3HAHMUS, OKOLEGHTPU3M, JIMYHAS
OTBETCTBEHHOCTbH, PuMckuii kity0, «Smmn MakoHy, mpeesl pocTa, aHTPOIOLEHTPHU3M

Ecological safety as a necessary system of measures to ensure the quality of life and health of the
nation
Turahanova Etel Ulugbek kizi
Student
Branch of the RSU of oil and gas (NRU) named after I.M.Gubkin in Tashkent
Scientific supervisor: PhD, associate professor Namazova Shoira Abduzokirovna
Branch of the RSU of oil and gas (NRU) named after .M.Gubkin in Tashkent

ABSTRACT

The article explores the worldview foundations of the environmental crisis in Uzbekistan. The
author argues that the solution to the region's environmental challenges lies not merely in technical
innovations but in the transformation of individual consciousness. Through the lens of the Club of
Rome’s ideas and the Earth4All (2024) data, the paper substantiates the transition from external (state)
responsibility to the internal responsibility of the individual for the preservation of the biosphere. In this
context, the environmental culture of citizens becomes a fundamental condition for ecological safety,
essential for protecting national interests amidst global climate risks.

KEYWORDS
Ecological safety, transformation of consciousness, ecocentrism, personal responsibility, Club
of Rome, «Yashil Makony, limits to growth, anthropocentrism.

Y30eKkncTaH HaXOAUTCS B SMUIEHTPE KIIMMAaTHYECKUX N3MEHEHHH, KOTOPBIE TPOTEKAIOT 37IECh B
JiBa pa3za ObIcTpee, 4eM B cpeHeM 1o Mupy. OCHOBHBIE MPOSIBIICHUS KPHU3HCA:

1. Heduuut Bogsr: CTOK KpynHEeHnX pek—AMynapbu 1 CeIpiapbu—MOXKET COKPaTUThCS Ha
15% B Onmkaiimme 20 et u3-3a TassHUS JISIHUKOB, IUIOMIAAb KOTOPHIX YK€ YMEHBIIUIIACH HA TPETh.

2. OmnycremanBanue: [IsmpHBIE OypH U A€Tpagalis MOYB OXBATHIBAIOT BCE HOBBIE TEPPUTOPHH,
yrposkasi IpOAOBOIbCTBEHHOM 0€30I1aCHOCTH.

3. Apanbckas katactpoda: BpIchIXaHne MOpsL OCTaeTCsl OTKPBITOM paHOH, HpOBOLHPYS
CoJIeBOI1 IlepeHoc U 00JIe3HU HaceIeHuUs.

[pesunent PecnyOonuku Y3b6ekucran IllaBkar MupomoHoBrY Mupsnu€eB TOMYEpKUBACT:
«3arpsi3HEHHE BO3IyXa M BOIBI, APO3Msl TOYBHI, OIYCTHIHUBAHHE, a TaKXe OECKOHTPOJILHOE
MCIIOJIh30BaHNE MCKOIIAEMOTr0 TOIUIMBA BEAYT K TI00ATFHOMY TOTEIUICHUIO, YBEINYSHHUIO TPHPOTHBIX
KaracTpod u ceprE3HOMY yITIepOy OKPYXKAIOIIEH Cpelie U 30POBBI0 HACEICHIS. [2]
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I'moGanbHble MpoOneMbl Hauanu akTUBHO u3y4arbesi B 60—70-e rr. XX Beka ¢ co3maHueM
Pumckoro kimy6a. Ero moxummazst 3a710KHITH OCHOBBI (DY TYPOJIOTHH U TIIOOATUCTHKL.

Ccputasich Ha JaHHBIE TIIOOaBEHOTO onpoca PumMckoro kiy6a Earth4 All (2024), monTeepkaaror,
YTO YEIOBEYECTBO HAXOMUTCS Ha TIOPOTe IKOJIOTHUECKOro Koyutanc. Tot akt, uto 69% mronei mo Bcemy
MHUPY OCO3HAIOT OJIM30CTh «TOUEK HEBO3BpaTa», TOBOPUT O MPOOYKAECHUH HOBOM 3TuKU. OrpomHOe
KOJIMYECTBO PECTOHACHTOB (72%) MOAIEepKUBAIOT BBEJICHIE YTOJIOBHOW OTBETCTBEHHOCTH 32 SKOIIH/I.
OTO CHTHAIM3UPYET O TOM, YTO OOIIECTBO CO3PENO K NMPU3HAHMIO: HAHECEHHE Bpeaa MPUPOAE — BTO
MIpECTYIJIEHUE TPOTUB YEJIOBEYECTBA, CPABHUMOE C aKTOM arpeccuu. [3]

s Y30ekncTana 3TO O3Ha4aeT HEOOXOAMMOCTH (DOPMHPOBAHUS «IKOJIOTHICCKOW COBECTH.
Heo0xomum mepexox OT CHUCTEMbI «BHELIHETO KOHTPOJISA» K CUCTEME «BHYTPEHHEro mmmeparusay.[1]
BHymuTh 4enoBeKy OTBETCTBEHHOCTh MOKHO TOJIBKO Yepe3 OCO3HAHHE COMPHYACTHOCTH, C IIOMOIIBIO
TaKHX Mep Kak:

1. Hayunbril cHHTE3: aKTHBUPOBATH HCCIIE0BaHMS Ha 0a3e ombITa PuMckoro kiryda, o0befnHUB
YCUJIHS DKOJIOTOB, MEAUKOB, HHKEHEPOB, SKOHOMHCTOB M KIIMMATOJIOTOB.

2. JIn4HbIA BKJIaA: DKOHOMUS PECYPCOB U MOCAJKA IEPEBbEB B Y30EKUCTAaHE.

3. TpuemnmacTBO Mep: BHenpenuwe TexHomoruit (kamemnbHoe opolreHune, BMD), rockoHTpoIb
(«fmmn  Makon», BoAHAas AWIUIOMATHs) W TpaHcopMmamus CO3HAaHUS OT MOTpeONeHUsT K
OTBCTCTBECHHOCTH.

Oxonmoruveckasi 0€30MacHOCTh Y30eKHCTaHa HANpPSIMYIO 3aBHCHT OT CIIOCOOHOCTH KaXKIOTO
rpakJaHUHA IPEOA0JICTh KOTHUTUBHBIN Oapbep Oe3paznuuus. Pemenne npobnemsl «IIpeaeioB pocTay
KpOETCs B TIEPEX0/ie OT aHTPOIOIEHTPUIECKOTO SrOM3Ma K IJIaHeTapHOMY T'yMaHU3My. ToJbKo Koraa
9KOJIOTHUSI CTAHET YaCThIO JINYHOW 3TUKHU KaXKAO0TO, MBI CMOXKEM BBIITH U3 KPU3HUCA, KOTOPBIN CaMU e U
TOPOANIIH.
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AHHOTALIUA

B paGore nccnenyroTcs EHHOCTHBIE OpUEHTAIIMHA COBPEMEHHOM MoJoaexHu Y30ekucrana. Ha
OCHOBE TPOBEJCHHOTO COIMOJIOTHYECKOTO OMpoca OmpezesieHbl HamOoliee 3HAYNMbIE IIEHHOCTH
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ABSTRACT

This paper examines the value orientations of contemporary youth in Uzbekistan. A sociological
survey was conducted to identify the most significant values of young people. Factors influencing the
formation of life goals were analyzed, including the educational environment, the internet, art and sports,
and others. The data obtained allowed us to identify current issues and propose measures to improve the
conditions for realizing these values.

KEYWORDS
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VKpersieHue pojM MOJIOAECKH B COLHAJIbHO-SKOHOMHYECKOM JKM3HM Hamled CTpaHbl
CBHUJICTENILCTBYET O PeaM3aluy Mep, HalpaBJICHHbIX HA Pa3BUTHE JIMYHOCTHOTO MOTEHINANA KX O0T0
B CTpouTenbCcTBe Oymaymiero crpaHel. B pamkax Crparerun «Y306ekuctan-2030», IlpesumeHT
AKLUEHTHUPOBAJl BaKHOCTh 00ECHEeUeHUsI YCJIOBHM AJISI TBOPYECKOIO M KYIBTYPHOTO CAMOBBIPAKEHUS
FOHOLIEH U JieBy1ek [1].

JIngHOCTH MOJIO/IOTO YEIOBEKAa — ATO (POPMHUPYIOMIASICS COBOKYITHOCTH TICUXOJIOTUUECKHUX
0COOCHHOCTEH, ONPEeNIONINX ero OTHOILIEHHE K ce0e 1 001ecTBy [2]. Baxknyro poinb B eé
pa3BUTHUU UTPAIOT BHYTPEHHUE PECYPCHI M LICHHOCTHBIE OPUEHTALINU, ONPEAEIISIONIE
JKU3HEHHBIE LIEIIH.

[leHHOCTH MOJIOZIEKH BKITIOUAIOT CEMBIO, 3I0POBhE, TI000BB, APYKOY, a TAaKKe
camopean3aIyio, NpoPecCUOHANBHBIN POCT, MAaTEPUATILHOE OJIAronoIydne, TpaXaaHCKYIo
MTO3UIIMIO M CAaMOCOBEpITIeHCTBOBaHME. VX (hopMupoBaHHe BIMSIET HE TOIBKO Ha MOJIOJICKD,
HO U Ha Pa3BUTHE OOIIECTBA B IIETIOM.

[IpoBonumble B Y30ekucTaHe W3bICKAHUS, HAINPaBICHHbIE HA W3yYCHUE MPEANOYTCHUN B
00J1acTH IIEHHOCTEH M BONPOCOB MHTETPALIMH MOJIOAESKH B COLUOKYIBTYPHOE MPOCTPAHCTBO, UIPAIOT
BOXHYIO pojiib B cdepe TYMaHUTApPHBIX 3HaHUH. Beap Mononexs mpexncrtaBisier coOoil conmaibHO
aKTUBHYIO 4YacTh OOIIEeCTBa, KOTOpas JIeT4e BCETO BOBIEKAETCS B pa3jMYHbIE COIMAIBHO-
JKOHOMHYECKUE TPoeKThl. OHHM HACIIEAYIOT YpPOBEHb pPa3BHTHUS OOIECTBa, (OPMHPYIOT MOJIENh
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Oynmy1ero, mo3ToMy TOCYAapCTBO PACCMaTPUBAET MOJIOAEKD KaK HHHOBAIIMOHHBIH ITOTEHIM AN, KOTOPBIA
CIIy>KUT JJOKOMOTHBOM YCTOWYIHMBOTO PAa3BUTHSI CTPAHBI BO BCEX cepax >KU3HU.

Bynaymiee ctpanbl BO MHOTOM OIpeAENseTcs] IEHHOCTSIMH, POPMUPYEMbIMU Y
MOJIOJZICKH uepe3 obpazoBanue. B «[ox mognepxku Moioaexku u ousHeca» [IpesuneHt
V36ekucrana [11.M. Mup3uéeB noguepkHyi BaXHOCTb YCUJICHHS POJIA MOJIOJIEKH B
COLMAIIBHO-3KOHOMUYECKOM Pa3BUTUU. Peann3yemble Mephl IPU YY4aCTUH TOCYAAPCTBEHHBIX
1 OOIIECTBEHHBIX OpraHU3aIfil ClIOCOOCTBYIOT U3YUEHHIO H 0OCYKICHUIO COBPEMEHHBIX
LIEHHOCTHBIX OPUEHTUPOB MOJIOJIECKHU.

[Ipu sTOM cremyeT OTMETHUTH COLMANbHbIE POOJIEMBI, OIPENEICHUE HHCTPYMEHTOB, (HOpM U
METOAOB pPabOThl C [AaHHOW TPYNINOH HAaCEeNeHHs, C YYEeTOM €€ SKOHOMHYECKHX, BO3PACTHBIX,
IICUXOJIOTHYECKUX U COLIMAIBHBIX OCOOCHHOCTE.

IIpoBeneHHBII MpU Y4YaCTUM CTYIEHYECKOM MOJOAEKH COLMOJIOTMYECKHI  aHanu3
COBPEMEHHBIX IIEHHOCTEH, BBISIBHI (DaKTOPBI, BIUSIONINE Ha )KU3HECHHBIE OpUEHTUPHI MooAexu. Cpenn
HUX CJIelyeT OTMETHTh 00pa30BaTeNbHYIO Cpeay, HHTEPHET-IPOCTPAHCTBA, HCKYCCTBO, CIIOPT U APYTHe
cepsl, HAPSIMYIO BO3AEHCTBYIOINE Ha (POPMUPOBAHUE KU3HEHHBIX IEHHOCTEH MOJIOACHKH.

B cBoux orBerax Ha Bompoc «Kakue 1eHHOCTH BBl CUMTaeTe MPUOPUTETHBIMU?Y 43%
OTIPOIIEHHBIX HAa3BaJIM CEMBIO, 37%-310poBbe, 38%-1000Bb U Apyx)0Y, 86%-TIpodheccHoHaIbHBIHI POCT,
97%-matepuanbHoe 6narononyure. Ha Bonpoc «Uto BiauseT Ha Ballly )KU3HEHHBIE OPUEHTUPBI?», 40%
BBIOpaM ceMblo, 82%-MHTEPHET-IPOCTPAHCTBO, 48%-apy3ell U okpyxeHue, 25%-00pa3oBaTeabHyIO
cpeny. OtBetsl Ha Bompoc «Ha 4To BBl OpHeHTHpyeTech B OymyllemM» PacHpeAeIiINCh CIEAYIOINM
obpazom: 90%-x0TAT UMETh (PUHAHCOBYIO HE3aBUCHUMOCTb, 78%-co3aaTh cBoW OusHec, 65%-0BITh
BOCTPeOOBaHHBIMH B BEIYIIMX EBPONEHCKHX KOMMaHUSX, 84%-pa3BuBarh NpodeccHoHaNbHbIC
CHOCOOHOCTH U TIP.

IIpoBeneHHBI  OMpPOC  aKTyalU3HpyeT MaTepUalbHYI0 OCHOBY  INpOQecCHOHAIbHON
HalpaBJCHHOCTH COBPEMEHHOI MOJIOAEkKH, MyTH peleHus (UHAHCOBBIX MpobneM. bompmmHCTBO
OTBETOB CBf3aHBl C peaju3alueil cuil W 3HaHWUH B OuM3Hec cdepe. Moaonexp BBIOMpPAET HABBIKU
caMopa3BHUTHs, caMopeanu3aluyd U (U3NUECKYI0 pacKpenouieHHocTb. Ha BTopoM muaHe 1LIEHHOCTH
CEMbH, JApYy3€il, KaueCcTBO 0Opa30BaHMU.

Hcxons u3 momyyeHHBIX JaHHBIX, TO3BOJIUM CIIEJIaTh BBIBOJ O TOM, YTO B YCIOBHUSIX OBICTPOrO
TEXHOJIOTHYECKOI'O pa3BUTUA, FJ'IO6aJ'II/ISaIII/II/I U COLUOKYJIBTYPHBIX I/I3MeHeHI/II\/'I, MOJIOABIC JIFOAN
CTAJIKMBAIOTCS C MHOXKECTBOM BBI30BOB M JaBleHMH. B memsx noctmwkeHus Oananca, oOpamiaeMm
BHUMaHHUE Ha JyXOBHO-HPAaBCTBEHHYIO OCHOBY ’KM3HH. JlyXOBHO-HPaBCTBEHHbBIE LIEHHOCTH COCTABIISIOT
(byHIaMEHT TAPMOHUYHOTO M 37I0POBOTO Pa3BUTHUS IMYHOCTH. DTH IEHHOCTH CIIOCOOCTBYIOT Pa3BUTHIO
COHI/IaHBHOﬁ OTBETCTBCHHOCTH, YBaXXCHHA K OKpPYXKaloInUM, a TaKXKe cnocoOHOCTH IMPUHUMATDh
MOpaJIbHO 00OCHOBaHHBIE pelieHHus. Takue KauecTBa OCOOCHHO Ba)KHBI B COBPEMEHHOM MHDE, e
CTaJIKMBAIOTCS Pa3JInYHbIE KYJIBTYPbI, TPAIULUH U HIEHHOCTHBIE OpUeHTAMH. DOPMUPOBAHUE TyXOBHO-
HPaBCTBCHHBIX HeHHOCTeﬁ HNMECT BAXXHOC 3HAUCHUEC IJId YKPCIIJICHUA O6IlIeCTBeHHOﬁ CTAaOMIILHOCTH U
pasButus. Jlroau, UMeromuye yCTOWYMBBIE AyXOBHBIE U HPaBCTBEHHBIE OCHOBBI, OOJIBIIE CKJIOHHBI K
npodeccroHaIbHO-TUYHOCTHOMY POCTY, TOJIEPAHTHOCTH M YBa)KEHHIO, YTO CIIOCOOCTBYET CO31aHHUIO
TapMOHUYHOTO O0IIIECTBa.
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AHHOTAIIMA

B nanHOM Te3nce paccMaTpHBAaeTCS POJIb UEIOBEYECKOrO KamwTajda Kak CpPEACTBa YCTOWMYHUBOTO
pasBuTHs, a Takke (OPMHUPOBAHHS KOHKYPEHTOCHOCOOHBIX opranm3anuii chepsl HedTeraszoBoit
oTpaciy B YCJIOBHSIX Mepexojia K MUPPOBOI U MOCTHHAYCTPUATIBHON SKOHOMHKE. Te3Huc pacKphiBaeT
CYIITHOCTh YEJIOBEYECKOTO KaluTajaa OPraHn3alliy, a TAK)KE CPABHUBACT MOXO] Pa3HBIX KOMITAHUH K
NPUMEHEHHIO YeIOBEYECKOT0 pecypcea.
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ABSTRACT

This thesis examines the role of human capital as a means of sustainable development and the
formation of competitive organizations in the oil and gas industry in the context of the transition to a
digital and post-industrial economy. The thesis reveals the essence of an organization's human capital
and compares it among companies that successfully apply human resources in practice.

KEYWORD
Human capital, oil and gas industry, digital model, post-industrial economy, digital economy,
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B cBs3u ¢ mepexoqoM MHpPOBOW 3KOHOMHKH K IU(PPOBOH, IMOCTUHAYCTPUATHHON MOJIENH,
YEJIOBCUECKHMI KalUTajl MPEACTaBISIET OCOOYH0 IIEHHOCTh, KaK OJMH W3 KJIFOUEBBIX (PAKTOPOB,
00eCIeunBaroIMX pPa3BUTHE, a TAKKE KOHKYPEHTOCIIOCOOHOCTh pAa3JIMYHBIX OpraHusaiuii. B
COBOKYITHOCTH CBO€H, 4eJIOBEYECKHI KAaITUTAIl - 3TO COBOKYITHOCTh HAKOIUICHHBIX YEIIOBEKOM 3HAHWH,
YMEHUH, HABBIKOB, MPO(EeCCHOHATLHOTO OIBITA, & TAKXKE COCTOSHUS 370POBBS. J[aHHAS KOHICTIIIHS
ObL1a chopMmynupoBaHa B cepeanHe 20 Beka aMEpPUKaHCKUM dKOHOMUCTOM Teomopom Llysbriem, mosxe
B CBOMX TpyJaxX NTaHHBIA TEPMHUH HCIONL30BaN [3pu bekkep. JlaHHBIE acmeKThl JAlOT YEIIOBEKY
BO3MOXHOCTh OBITh TPOMYKTHBHBIM YYaCTHHUKOM OOIIECTBEHHBIX M SKOHOMHYECKHX MPOIECCOB, a
TaKk)ke 00ECTIEYMBAIOT JOXO U CTUMYIHUPYIOT SKOHOMHYECKHHA POCT. [1]

HedrerazoBass orpacip sBIsIeTCS CIOXKHON OTpacibio, BKJIIOYArOIIeld B ceds Oobinoe
KOJIMYECTBO HAIPABIICHUM, TaKUX Kak reou3mueckas U reojorudeckas pa3Bejika, OypeHue, 1o0bya,
TPAHCIIOPTUPOBKA, & TAK)KE Pealin3alivs YIIIEBOIOPOIHOIO ChIphbs. [laHHAs OTPACib TaKXKe HYXKIAeTCs
B CIICLHAIKMCTaX, 00JAJal0IIUX HE TOJIBKO MPO(EeCCHOHAIBLHBIMUA HaBBIKAMH, HO M CIIOCOOHOCTBIO K
ajlanTayy B YCIOBUSX SKOHOMUYECKUX U TEXHOJOTHYSCKUX U3MEHEHUH. [2]

HeCMOTpi[ Ha 6BICTpOG Pa3BUTUC UCKYCCTBECHHBIX TeXHOHOFI/Iﬁ, 1 UCKYCCTBEHHOI'O MHTCJIJICKTA,
YEJIOBEUSCKHUI KalMTal MIPaeT ONPEICIIAIONIYI0 POJib, TAK KaK YEJIOBEK OO0CCIEUMBACT YIIPABIICHUE
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npoleccaMy MPOU3BOACTBA, 0€30IaCHOCTh Ha MPEANIPUATHH U IPUHATHE aKTyaJIbHBIX pemeHui. [1]

PesynpraTtel MEXIyHAapOIHBIX M POCCHHCKHMX HE(PTETra30BBIX KOMITAHWUH ITOATBEPKAAIOT
3HQYUMOCTh MHBECTHULIMMA B YEJIOBEUECKUIU KaIlMTajl, KAK OCHOBY YCTOWYMBOro pa3BuTus. Hanpumep,
xomnanusi «Halliburton» mokaspiBaeT BBEICOKHE pe3yNbTaThl B YIPABICHUU MEPCOHATIOM, CICICTBHEM
YEero SABISETCS Pa3BUTHE BBHICOKOKBATH(DHIIMPOBAHHOW, a TaK)Ke€ MOTHBHPOBAHHOW paboueil CHIIBL.
JanHast xoMmaHus nemaeT OOJNBINON akIEeHT Ha MPHUBICYCHWH HAa HAOOpPE W PA3BUTUH MECTHBIX
CHENUANNCTOB, KOTOPBIE CIOCOOCTBYIOT YIYUIICHHIO KaJpPOBOTO COCTaBa, YTO SBISETCS MPUYMHOM
YCTOHYHMBOCTH Ha MUPOBOM pPBHIHKE. [4]

B nHedrera3zoBoii orpaciu, K 4eTOBEYECKUM PecypcaM OTHOCST BBICOKOKBAJIH(DHIIMPOBAHHEIE
KaJpbl, oOmagaromue mpo(ecCHOHATBHBIMA 3HAHUSIMHE, MPOM3BOIACTBEHHBIM OIIBITOM, yCTOWYHUBBIM
COCTOSIHUEM 3I0pOBbSI M CIIOCOOHOCTBIO pPa0OTaTh B pas3iM4YHBIX YCIOBHAX. PamnnonaibHOE
MCTIOJIH30BaHNE TAKUX KaJpoB obecriednBaeT d3(PPEeKTUBHYIO JOOBITY U mepepadoTKy HedTH u raza. [1]

[lomoOHBIE CTpaTerny WUCHONB3YIOTCS W B poccHiickux kommaHmsx. Hampumep, B I[1AO
“JIVKOIJI” MHBECTHpPYIOT B MOJOJBIX CIIEHHATHCTOB, B PAMKAX YErO CO3JAIOTCS COBETHI MOJOIBIX
COTPYAHUKOB, CO3JIaHHBIX HEMOCPEACTBEHHO PadOTHHKaMH mpeanpustus. Kpome Toro, pasBHUBaloTCs
npoeccHOHaTbHBIE HABBIKM COTPYIHUKOB, a TaKkKe 00ydeHHEe HOBBIM HAIPABIICHHSIM, YTO TTOBBIIIACT
KOHKYPEHTOCIIOCOOHOCTh KOMITAHUM Ha MUPOBOM DPBIHKE. [3]

Opnnako, B omane ot «Halliburtony, «JTYKOWJI» nenaer akueHt Ha pa3IuYHbIC MEXaHU3MBI
BHYTpEHHEH TMONACP KA COTPYOHHKOB, a TakKe HX BOBIEYeHHOCTh. Torma xak Halliburton
OpHEHTHPOBAH Ha TI00AThHBIE CTAHAAPTHI M Pa3BUTHE KOPIIOPATHBHOMN COIMAILHON OTBETCTBEHHOCTH.

CpaBHUTENBHBIN aHANH3 MOKA3all, YTO JJS YCTOMYMBOTO (PYHKIIMOHHPOBAHHS HE(TEra30BBIX
OpraHM3aluii KITIOUEBBIM (DaKTOpPOM SIBISETCA PAa3BUTHE YEIIOBEUECKOTO KalHTaja HE3aBHUCHMO OT
MaciTada ¥ MeCTONOJIOKEHNs pennpuarus. DPpdekTrBHOE yIipaBIeHNe IepCOHAIOM Yepe3 00y4IeHue,
MOTHUBALIMIO U KOPIOPATUBHYIO KYJABTYPY OOECIIEUYMBAET KOHKYPEHTOCIOCOOHOCTh M aJalTHBHOCTD
KOMITAaHUH B COBPEMEHHBIX yCIOBUSX. [3,4]

JIMTEPATVYPA:

1. Jlpyoicnun I'B., Ipyscunun A.H., Mamypkos E.B. CtpaTerus pa3BUTHS U€IOBEYECKOTo KamuTasa
He(TsaHBIX Kommanuit. Cormonorus Nel, 2019, C. 114-123.

2. Meosedesa O.B. UenoBedecKuil KamuTall: NOHATHE, CTPYKTYpa M OCHOBHBIE XapaKTepHUCTUKH/
[Onextponnniii  pecypc]. URL: https://cyberleninka.ru/article/n/chelovecheskiy-kapital-ponyatie-
struktura-i-osnovnye-harakteristiki (maTa oopamenus: 27.12.2025).

3. Monozexsas nomuatuka // 000 «JIYKOMII V36exucran Onepeiituar Kommarmy. [D1ekTpoHHEIH
pecypc] URL:https://lukoil-international.uz/ru/Responsibility/Youngprofessionals (aara oOpamenus:
27.12.2025).

4. Working at  Halliburton //  Halliburton  Careers [Electronic  resource]. = URL:
https://careers.halliburton.com (accessed: 27.12.2025).

REFERENCES:

1. Druzhnin G.V.,, Pruzhinin A.N., Mamurkov E.V. Human Capital Development Strategy for Oil
Companies. Sociology Nel, 2019, P. 114-123. / Druzhnin G.V., Pruzhinin A.N., Mamurkov E.V.
Strategiya razvitiya chelovecheskogo kapitala neftyanykh kompaniy. Sociologija Nel.2019. S. 114-123.
2. Medvedeva O.V. Human Capital: Concept, Structure and Key Characteristics. [Electronic resource]
URL:_ https:/inlnk.ru/Pmj3v1 (accessed: 27.12.2025) / Medvedeva O.V. Chelovecheskiy kapital:
ponyatie, struktura i osnovnye kharakteristiki. [Elektronyy resurs] URL: https://inlnk.ru/Pmj3v1 (data
obrashchenija: 27.12.2025).

3. Youth Policy / LUKOIL Uzbekistan Operating Company LLC. [Electronic resource]. URL:
https://lukoil-international.uz/ru/Responsibility/Youngprofessionals ~ (accessed:  27.12.2025) /
Molodezhnaya politika / LUKOIL Uzbekistan Operating Company LLC. [Elektronyy resurs] URL:
(data obrashchenija: 27.12.2025).

4. Working at  Halliburton //  Halliburton  Careers [Electronic  resource].  URL:
https://careers.halliburton.com (accessed: 27.12.2025).

223


https://cyberleninka.ru/article/n/chelovecheskiy-kapital-ponyatie-struktura-i-osnovnye-harakteristiki
https://cyberleninka.ru/article/n/chelovecheskiy-kapital-ponyatie-struktura-i-osnovnye-harakteristiki
https://lukoil-international.uz/ru/Responsibility/Youngprofessionals
https://careers.halliburton.com/
https://lukoil-international.uz/ru/Responsibility/Youngprofessionals
https://careers.halliburton.com/

Ponb jkeHIMH B NOBBIIIEHNN COLUAIBHO-TTOINTHYECKON KU3HU CTpaHbl HA COBPEMEHHOM JTarie
XacanoBa Kamuna PamunbseBHa
CryneHt
Ounuan PT'Y vedtn u raza (HUY) umenn .M. I'yOkuHa B ropone Tamkente
Hayunplif pykoBoaUTENb: K.1.H., JOLEHT XacaHoBa Masntona bareipanueBHa
Oumman PI'Y vedtn n raza (HUY) umenn .M. I'ybxuna B ropone Tamkente

AHHOTALUA

Tema ponn KEHIIWH B COMMMATEHO-TTIOTUTHYCCKOH XKU3HN Y30€KHCTaHa Ha COBPEMEHHOM dTaIle
SBIISIETCS aKTyaJIbHOW 1 MHOTOTpaHHOW. B mocneaame roapr HaOmoaaeTcss pocT WHTepeca K TeHISPHBIM
BOIIPOCAM, 4YTO CBSI3aHO C HEOOXOAMMOCTBIO TOBBIIICHUS TPEACTABUTEIBCTBA XKEHIIIUH B TIOJUTUKE U
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ABSTRACT

The topic of the role of women in the socio-political life of Uzbekistan at the present stage is
relevant and multifaceted. In recent years, there has been a growing interest in gender issues, which is
associated with the need to increase the representation of women in politics and public life.
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B ycrmoBusax mpoBoguMbIX pedopM aKTyallbHBIM SIBIISIETCS MCCIEOBaHUE YIacTHs JKECHIIMH B
COIMATILHO-TIOUTUYECKOH KU3HU Y30ekucTana. L{enb paboTh! - aHaIM3 3aKOHOIATETFHBIX MEXaHU3MOB
1 0apbepoB, BIUSIONNX HA YCUIICHUE WX POJIM B IPUHATHH pemieHni. L{eHTpabHas rumore3a COCTOUT
B TOM, 4YTO, HECMOTpS Ha (OpPMalbHBIH MPABOBON MPOrpecc, MHTETPAlUsl >KCHIUH B IOJUTHKY
OTPaHUYUBAETCS] KOMIDIEKCOM COIMOKYIBTYPHBIX i MHCTUTYIIHOHAIBHBIX (haKTOPOB.

[IpencTaBUTENHCTBO JKEHIMH XapaKTEPU3yeTCs BHIPAKEHHOH JUCIIPOTIOPIIAEH MEX Ty BBICIITIM
Y MECTHBIM YPOBHSMH BJacTH. JOCTUTHYTHI CHMBOJIMYECKHE MPOPBIBBI: BIIEPBBIE B UCTOPUU MOCT
Ilpeacenarens Cenara 3aHuMaet >keHIIMHa - Tan3una HapOaesa.[6] [locne napiamMeHTCKHUX BBIOOPOB
2024 rona nons xeHIIHUH cpeau yieHoB Cenara qocturnia noutu 27 %, B 3akoHonaTenbHOU nanate 38
%, a B MecTHbIX Kenramax 32,5 %. [5]

VY30ekucTan co3fan COMMIHYIO HOPMATHBHO-IIPABOBYIO 0a3y Ui TEHISPHOTO PaBEHCTBA.
KnroueBsiM akToM siBisieTcst 3akoH «O rapaHTHsX paBHBIX IPaB M BO3MOXKHOCTEH AJISl KEHIIUH U
myxxann» [3]. Hanbonee neiicTBeHHBIM HHCTPYMEHTOM CTaJH MONpaBKH B M30uparenbHbIii kogekc [1],
yCTaHOBUBIIHNE, 9T0 He MeHee 30% KaHIWIaToB OT MApTHUH JODKHBI OBITH OMHOTO Tojia. JlomomHser
nonutuky Yka3 Ilpesunenta Ne VII-6079 [2] u «Crparerust JOCTHKEHUSI TEHAECPHOTO PaBEHCTBA 10
2030 roga» [4].

W3 onpoca, mpoBeneHHOT0 aBTOPOM, OBLIO BBIABIEHO, 9TO MONONEXKE (74% pecnionaeHToB 18-
24 ner) NONAEPIKUBAET y4acTHE )KEHIIMH B MOJUTUKE, HO CKENITHYECKH OLIEHUBAET peanu3anuio: 45%
BUAAT YPOBEHb KaK <«JOCTaTOYHBIN», 20% - «HEmZOCTaTOYHBI». D(PQPEKTUBHOCTb MEp CUHTAIOT
orpanndeHHor 62%. KiroueBpie Oaphepsl - COBMEIIECHHE Kaphephl W CEMBH W OOIIECTBEHHBIE
crepeoturisl. Kputuano, aro 71% He cMOIIN Ha3BaTh HA OJHOM >KEHIIMHBI-TIOIINTHKA, YTO YKa3bIBAET
Ha UX HEBUJUMOCTb.

Takum oOpa3om, coxpaHsieTcss MPOTUBOPEUNE MEXIY MPOTPECCUBHBIM 3aKOHOAATENHCTBOM U
peasbHOH TPAKTHKOW, TJe QopMalibHble KBOTHI HE MPEOJNIOJICBAIOT COIUOKYIBTYPHBIE Oaphephl.
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HeoOxoauM mepexon OT yCTAaHOBIEHHS HOPM K WX MPAKTHYSCKOW peanu3allii 4epe3 HM3MCHEHHUE
0OIIIECTBEHHOTO CO3HAHUS U O0PBOY C «BEPTUKAIBLHON Cerperannein Bo BIaCTHBIX CTPYKTypax.

JIUTEPATVYPA:

1. 3akononmarenscTBO PecmyOnmku Y30ekuctan. O0 yrBepkaernn HanmoHampHOW TpoOrpamMMbl IO
VAyYIIEHUIO TeHAepHOro paBeHcTBa B Pecrybnmke Y3bekucran Ha 2023-2030 rozgpl. [locTanoBnenne
Kabunera Munuctpos Ne 476 ot 21.08.2023 1. URL: https://lex.uz/ru/docs/4673525 (nara oOparieHus:
27.12.2025).

2. 3akoHOmaTenscTBO Pecnyonuky Y3beknucran. O6 yrBepxkneHun CTpaTerun JOCTIKEHUS TeHIEPHOTO
paBerctBa B PecmybOmuke Y30ekmcran no 2030 roma. IlocramoBnenme Ilpesmpenta PecmyOmmkum
V36ekucran Ne III1-126 or 07.03.2022 r. URL: https://lex.uz/ru/docs/5861337 (mata oOpateHHs:
27.12.2025).

3. 3akoHomarenscTBO PecmyOmmkm Y30ekucran. O TapaHTHSIX PaBHBIX HpPaB U BO3MOXKHOCTEH IS
JKEHIIMH M MYyX4yuH. 3akoH PecrmyOmuku VY30ekmcran Ne 3PY-827 or 02.09.2019 r
URL: https://lex.uz/ru/docs/4545884 (nara obpamienus: 27.12.2025).

4. Tawsuna Hapbaesa w3bpana tmaBoit Cenara// Gazetauz. - 2019. - 21 wuioHA -
URL: https://www.gazeta.uz/ru/2019/06/21/narbaeva/ (nata oopamenus: 08.01.2026).

5. Tenpepnas craructuka Y30ekucrtana. OduumansHbiii caiit. URL: https:/gender.stat.uz/ru (nara
obpamenus:27.12.2025

6. Cenar Omuit Maxnuca PecrryOnmuku Y30ekncran. OmnpeneneHsl meneBble 3a1aul M0 J0CTHKESHUIO
renaepHoro paseHctea. URL: https://senat.uz/ru/post/post-3471 (nara oopamienus: 08.01.2026).

REFERENCES:

1. Legislation of the Republic of Uzbekistan. On approval of the National Program for improving gender
equality in the Republic of Uzbekistan for 2023-2030. Resolution of the Cabinet of Ministers Ne 476
dated 21.08.2023. URL: https://lex.uz/ru/docs/4673525 (accessed: 27.12.2025). / Zakonodatel'stvo
Respubliki Uzbekistan. Ob utverzhdenii Natsional'noy programmy po uluchsheniyu gendernogo
ravenstva v Respublike Uzbekistan na 2023-2030 gody. Postanovlenie Kabineta Ministrov Ne 476 ot
21.08.2023 g. URL: https://lex.uz/ru/docs/4673525 (data obrashchenija: 27.12.2025).

2. Legislation of the Republic of Uzbekistan. On approval of the Strategy for achieving gender equality
in the Republic of Uzbekistan until 2030. Decree of the President of the Republic of Uzbekistan No. PP-
126 dated 07.03.2022. URL: https://lex.uz/ru/docs/5861337 (accessed: 27.12.2025). / Zakonodatel'stvo
Respubliki Uzbekistan. Ob utverzhdenii Strategii dostizheniya gendernogo ravenstva v Respublike
Uzbekistan do 2030 goda. Postanovlenie Prezidenta Respubliki Uzbekistan Ne PP-126 ot 07.03.2022 g.
URL: https://lex.uz/ru/docs/5861337 (data obrashchenija: 27.12.2025).

3. Legislation of the Republic of Uzbekistan. On Guarantees of Equal Rights and Opportunities for
Women and Men. Law of the Republic of Uzbekistan Ne ZRU-827 dated 02.09.2019.
URL: https://lex.uz/ru/docs/4545884 (accessed:  27.12.2025). / Zakonodatel'stvo  Respubliki
Uzbekistan. O garantiyakh ravnykh prav i vozmozhnostey dlya zhenshchin i muzhchin. Zakon
Respubliki Uzbekistan Ne ZRU-827 ot 02.09.2019 g. URL: https://lex.uz/ru/docs/4545884 (data
obrashchenija; 27.12.2025).

4. Tanzila Narbayeva elected Chairperson of the Senate // Gazeta.uz. - 2019. - June 21. -
URL: https://www.gazeta.uz/ru/2019/06/21/narbaeva/ (accessed: 01.08.2026). / Tanzila Narbaeva
izbrana glavoy Senata /l Gazeta.uz. - 2019. - 21 iyunya. -
URL: https://www.gazeta.uz/ru/2019/06/21/narbaeva/ (data obrashchenija: 08.01.2026).

5. Gender Statistics of Uzbekistan. Official website. URL: https://gender.stat.uz/ru (accessed:
27.12.2025). / Gendernaja statistika Uzbekistana. Ofitsial'nyy sayt. URL: https://gender.stat.uz/ru (data
obrashchenija: 27.12.2025).

6. Senate of the Oliy Majlis of the Republic of Uzbekistan. Target tasks for achieving gender equality
have been determined. URL: https://senat.uz/ru/post/post-3471 (accessed: 08.01.2026) / Senat Oliy
Mazhlisa Respubliki Uzbekistan. Opredeleny tselevie zadachi po dostizheniju gendernogo ravenstva.
URL: https://senat.uz/ru/post/post-3471 (data obrashchenija: 08.01.2026)

225


https://lex.uz/ru/docs/4673525
https://lex.uz/ru/docs/5861337
https://lex.uz/ru/docs/4545884
https://www.gazeta.uz/ru/2019/06/21/narbaeva/
https://senat.uz/ru/post/post-3471
https://lex.uz/ru/docs/4673525
https://lex.uz/ru/docs/4673525
https://lex.uz/ru/docs/5861337
https://lex.uz/ru/docs/5861337
https://lex.uz/ru/docs/4545884
https://lex.uz/ru/docs/4545884
https://www.gazeta.uz/ru/2019/06/21/narbaeva/
https://www.gazeta.uz/ru/2019/06/21/narbaeva/
https://gender.stat.uz/ru
https://gender.stat.uz/ru
https://senat.uz/ru/post/post-3471
https://senat.uz/ru/post/post-3471

TepmuHOnOTHS HEPTEra30BOIl OTPACIH B PYCCKOM SI3BIKE: OCOOCHHOCTH M Pa3BUTHE
[11a66anosa Codus Cepreesna', Usnees JImurpuii Onerosuy’
L2Crynent
L2®unuan PI'Y uwedru u raza (HAY) umenn UM. I'y6kuna B ropoze Tanikenre
Hayunsrit pykoBoauTens: npenogasarenb Axmerosa ['y3amp XycHUIIHHOBHA
Oumman PI'Y vedtn n raza (HUY) umenn .M. I'ybxuna B ropone Tamkente

AHHOTALIUA

B crathe paccMaTpuBarOTCS CTPYKTYPHO-CEMAaHTHICCKHE OCOOCHHOCTH, HCTOPUIECKHE DTAITbI
(dbopMHpOBaHHS W TUHAMHKA Pa3BUTHS TEPMHHOJOTMH He(TErazoBOW OTPacid B PYCCKOM SI3BIKE.
AHanu3 npoBOAUTCS ¢ YYETOM CreNU(UKH TEXHUUECKOU JICKCUKH, TIPOIIECCOB TEPMHUHOOOPa30BaHus,
BIIMSIHUSI MHOCTPAHHBIX SI3BIKOB W TPAKTHYCCKHX TMPOOJeM IepeBoja. PaccMOTpPeHBI JIEKCHKO-
CEMaHTHUYECKUE, MOP(OIOrHUECKUe W KOTHHTUBHBIC AaCIeKThl TEPMHUHOB, & TakXe HX pOJb B
pohecCHOHATTLHON KOMMYHUKAIIUU B YCIOBUAX II00AJIN3AIINH.
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ABSTRACT

The article examines the structural and semantic features, historical stages of formation, and the
dynamics of development of oil and gas industry terminology in the Russian language. The analysis is
carried out with consideration of the specifics of technical vocabulary, processes of term formation, the
influence of foreign languages, and practical translation issues. Lexical-semantic, morphological, and
cognitive aspects of terms are analyzed, as well as their role in professional communication in the
context of globalization.
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TepmuHonorus otpacinu HepTH ¥ ra3a MPEACTABISET COOON CIEIUATN3UPOBAHHBINA CIOBapPb,
OTpaKAIOIUN HAyYHO-TEXHHUECKHE pealud M TPOLECCh HHAYCTpUU. B pycckoM s3pike 3TOT
TEPMHUHOJIOTHYECKUH MacCUB CHOpPMHUpPOBAIICS B X X BEKe B pe3yNbTare pa3BUTHsI TOOBIUH, TIepepadoTKH
Y WCIIONE30BaHUsI YIIEBOAOPOAHOTO CBHIPhS, 4 TaK)Ke aKTUBHOTO MEXIYHAPOIHOTO COTPYIHHYECTBA.
NmMenHo TepMuHONOTHS  OOeCHeYMBA€T TOYHOCTH M OMHO3HAYHOCTH  MPO¢eCCHOHATHHOMN
KOMMYHHKAIIUM, HEOOXONUMYIO JJISi MPOEKTUPOBAHMS, SKCIUTyaTallld, IepeBofa JOKYMEHTAIMH H
o0Oy4eHus crienuanmcTos [1].

B wmHrBHCTHKE TEpMHMH paccMaTpUBaeTCsi KaK CJIOBO MJIM  CJIOBOCOYETaHHE, TOYHO
o0o3Hayaroiee TOHATHE B  ONPENeNEHHOW TPEAMETHON  00NacTH, OTIMYAIOIIHUKCA  OT
o0mienuTepaTypHO! JIEKCUKH Y3KOHM MPEIMETHON 3HAYMMOCTBIO, OTHO3HAYHOCTBIO U CTAaHJAPTHOCTHIO
ynorpebienus B npodeccruonanbHoi cpene. [Ipu 3Tom B HedTera3oBoii 0Tpaciy OH 4acTo COYETAIOT B
cebe CIIOKHBIE CTPYKTYphl (MHOKECTBEHHbIE MOp(EeMbI, a00peBHATypHBI), YTO OOYCIOBICHO BBHICOKOH
CrieIann3aniedl 1 TeXHOJIOIMYECKON CIIOXKHOCThIO oTpaciu. Kacaemo HedTera3oBoil oTpaciu OH
XapaKTEepHU3yeTCsl BBICOKOM CTENEHBIO TOYHOCTH U OAHO3HAYHOCTHIO, YACTBHIM HCIIOJIb30BAaHUEM
ab0peBuaryp W CIOXHBIX TEPMHHOJOTHYECKUX COYETAHHMH, aKTHBHBIM 3aWMCTBOBAaHHEM U3
AHIIMKACKOTO U IPYTHX SI3bIKOB, aJalITUPOBAHHBIM Yepe3 PyCCKyro Mopdooruto [4].

226



CoBpeMeHHasi POCCHICKash TEPMHHONOTHA He(Tera3oBoil OTpacid Hayala aKTHBHO
(hopMHpPOBATHCSI BO BTOPOH MMOIOBHHE XX BeKa, MapauIeIbHO ¢ TEXHUISCKUM IPOTPECCOM B OTPACTIH.
B 5T0 Bpems BO3HHKIN KJIIOYEBBIC TEPMHHBI, CBS3aHHBIC C T'eOJOTHEH M MOOBIYCH, TeXHOJOTHeH
nepepaboOTKH, TPAHCHOPTOM M SKCIUTyaTanuedl oOopyaoBaHus. MHOTME €3 HHUX IOIYYHIH
CTaH/IapTH3NPOBAHHBIE ONpPEeNICHI B paMKaX OTPaciIeBO JIUTEPATyPhl 1 HOPMATUBHBIX JOKYMEHTOB
[2].

Hanbonee npogyKTHBHBIMYU cII0OCOOaMH BBEIEHHSI HOBBIX TEPMHHOB SIBIISIOTCS 3aMMCTBOBaHHE,
KaJIbKHPOBAaHHE W CEMAaHTUYECKOE DPa3BUTHE CYLICCTBYIOUIMX CJIOB. 3aMMCTBOBAaHUS IPOUCXOISAT
MPEUMYIIECTBEHHO M3 aHTJIMICKOTO I3bIKa, BCIEACTBHE JTHUAMPYIOMIEH PONH aHTIOS3BIYHON HAy4YHO-
TEXHUYECKOW JTuTepaTypsl [3].

TepMuHBI MOTYT 00pa30BBIBATHCS 32 CUET:

l.ceMaHTHYECKOTO pacHIpeHus (Iepexo/] OOIIEro CIOBa B TEPMUHOJIOTHIECKYIO chepy);

2.00pa3oBaHuUs HOBBIX CIIOBOCOUYCTAHUH (HampuMmep, «HedTernepepadaThIBAIOIIHHA 3aBOI);

3.a060peBuaryp u CoKpameHni (4acTelii JEeHOMEH B TEXHHYECKOM SI3bIKE).

OnHoll W3 aKTyalbHBIX TpPOONEM SBISETCS TMEPEeBOJ TEXHUYECKOW JTOKyMEHTAalUd |
TEPMHUHOIIOTUYECKUX eNUHUI. [lepeBOMUMKN CTATKUBAIOTCSA C OTCYTCTBHEM IPSIMBIX SKBHBAJICHTOB,
MHOT'O3HAa4YHOCTBIO U pa3IMUUsIMU B KJ'IaCCI/I(bI/IKa]_[I/IﬂX 33py6€)KHI)IX " PYCCKOA3BIYHBIX TCPMHUHOB. 9T0
Tpe6yeT IMPUMCHCHUA CIICHHUAJIbHBIX METOHOB II€PECBOAA, CO3JaHUA ITIOCCAPHUEB U TCPMHUHOJIOTHYCCKUX
cioBapeii [4].

TepmuHONOTHS HEPTETA30BON OTPACIH B PYCCKOM SI3BIKE — STO IWHAMHUYHO Pa3BUBAIOIIASICS
00JIacTh CHeNMaNU3UPOBAaHHOW JIEKCHUKH, (OopMUpyeMasl MoJ BIUSHHEM TEXHHYECKOTO Mporpecca,
MEXIYHAPOJHOTO OOMICHUSI W MPOPEeCCHOHANBHBIX MOTpeOHOCTEH. OHA XapaKTepU3yeTCsl CIOKHOM
MOP(}OIIOTO-CEMAHTUIECKON CTPYKTYPOH M TpeOyeT MOCTOSHHON CTaHJapTU3aIlMH. YCIIENTHAs padoTa ¢
TEPMHUHOJIOTHEH BO3MOXKHA TOJIBKO MPH COYETAHWW JIMHI'BUCTUYECKOTO aHalu3a, IpodeccHoHanbHOrO
3HAHUS IPEAMETHON 001aCTH U METOAMK MEPEBOAA.
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ABSTRACT

The theses discuss key approaches to the development and operation of gas fields in Uzbekistan,
considering geological and reservoir conditions, gas gathering and processing infrastructure, and
industrial safety requirements. The role of integrated monitoring, reservoir (hydrodynamic) simulation,
and digital production-management tools in improving efficiency and reducing risks is highlighted.
Priority directions for improving technologies at mature stages of field development and enhancing the
environmental sustainability of field operations are identified.

KEYWORDS
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system, gas processing, compression, well testing, reservoir simulation, digital monitoring, industrial
safety, environmental requirements.

The development and operation of gas fields in Uzbekistan remain among the core technological
priorities of the fuel and energy sector, directly affecting the stability of energy supply, industrial growth,
and the socio-economic development of the regions. The country’s gas production is characterized by a
combination of diverse geological and production conditions, including reservoirs at varying depths,
heterogeneous reservoir properties, variability in fluid composition (including CO2 and H.S impurities
at certain assets), and the need to maintain a reliable gas transmission infrastructure. Under these
circumstances, the key driver of efficiency is not a single technology, but an integrated “geology-
drilling-production-processing-transport-monitoring” framework that ensures risk controllability and
predictable outcomes [1].

The relevance of the topic is determined by three groups of factors. First, the importance of
rational subsoil use is increasing-from designing the well stock and production withdrawal regime to
optimizing gas gathering networks and conditioning gas to meet transmission specifications. Second,
operating conditions are becoming more complex: at a number of fields, issues such as reservoir pressure
depletion, water encroachment (watering), scale and salt deposition, corrosion, near-wellbore
complications, and related flow assurance problems are emerging, which necessitates regular
diagnostics and corrective interventions. Third, requirements for industrial safety and environmental
protection are tightening, including emissions control, leak prevention, safe handling of “sour” gases,
and minimization of technological losses. Therefore, modern field development in Uzbekistan should
be based on well-grounded engineering designs, a robust system of field surveillance and production
control, and digital methods for production management.

Geological-field justification and modeling. The starting point is the refinement of the
geological model, including the reservoir architecture, reservoir type, spatial distribution of porosity and
permeability, and the presence of faults and sealing barriers. Using seismic data, core analysis, and well
logging, a 3D geological model is constructed; this is followed by reservoir (flow) simulation to forecast
production, select well spacing (drilling grid), and assess sensitivity to key uncertainties. A critical
principle is the regular updating (history matching and model calibration) of the model based on actual
production data and well test results [2].

Development performance is largely determined by the quality of well construction and
commissioning. Directional drilling-and where required, horizontal drilling-is applied, along with
optimization of casing design and selection of drilling fluids considering formation stability. Well
productivity is assessed through reservoir engineering tests (e.g., pressure build-up tests), interpretation
of deliverability and diagnostic plots, and analysis of well operating regimes. At first mention,
abbreviations are expanded: SCADA (Supervisory Control and Data Acquisition) systems are used for
real-time monitoring and operational control of field parameters.
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The choice of production system-natural flow, compression-assisted production, and drawdown-
limiting operating modes-is governed by reservoir pressure dynamics and requirements for stable,
controlled offtake. In the late-life phase, the role of compressor stations and optimization of wellhead
equipment becomes increasingly important. Gas gathering networks are designed with due consideration
of hydraulic losses, hydrate formation risks, corrosion drivers, and maintainability. At gas treatment
facilities, process units are typically deployed for separation, dehydration, removal of mechanical
impurities, and, where required, gas sweetening/desulfurization. To ensure operational reliability,
planned preventive maintenance programs, pipeline integrity diagnostics, and leak-tightness monitoring
of critical connections and nodes are implemented [3—4].

The development and operation of gas fields in Uzbekistan require an integrated approach that
combines a robust geological model, sound drilling and well completion practices, reliable field
infrastructure, and continuous monitoring supported by digital decision tools. The most effective
framework is one in which design calculations are routinely validated against actual field data, and risks
- technological, environmental, and economic - are managed by prioritizing interventions on the most
“sensitive” elements of the overall system.

Advancing methods for integrated interpretation of geological and field (production and
surveillance) data to reduce uncertainty;

Improving late-life production technologies (compression solutions, loss reduction, and
mitigation of operational complications);

Expanding digital capabilities, including digital twins of fields, predictive diagnostics for
equipment, and automation of dispatching and supervisory control;

Benchmarking against international analogues in HSE and digitalization standards by adopting
best practices for leak reduction, pipeline integrity, and energy-efficient gas treatment, with adaptation
to Uzbekistan’s local operating conditions [6].
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ABSTRACT

The study addresses the solution of the forward and inverse kinematic problems of the refraction
wave method for a layered seismic medium. Based on the calculation of travel times and the analysis of
seismograms, the velocity parameters and depths of layer boundaries were reconstructed. The
effectiveness of the kinematic approach of the method in interpreting data from engineering and
exploration seismology is demonstrated.

KEYWORDS
Refracted wave method, direct and inverse kinematic problem, velocity model of the medium,
interpretation of seismic data.

This paper examines the solution of direct and inverse kinematic problems using the refraction
wave method (RWM). The direct problem involves calculating seismic wave traveltimes for a given
model of the environment, while the inverse problem aims to reconstruct the parameters of the
geological environment from observed traveltime curves [1]. The study is based on a two-dimensional
layered model of the seismic environment with specified velocity characteristics.

The relevance of this study stems from the widespread use of refraction wave techniques in
engineering and exploration seismic surveys for studying the upper portion of a section [2]. Solving
kinematic problems with refraction wave techniques allows one to obtain information on wave
propagation velocities and boundary depths, which is essential for geological, hydrogeological, and
engineering geophysical studies [1].

During the study, a seismic observation scheme with a specified location of the source and
receiver points was designed. To solve the forward problem, analytical relationships were used to
calculate the traveltimes of direct and refracted waves in a layered medium [2]. Based on the obtained
traveltimes, traveltime curves were constructed. The inverse problem was solved by interpreting the
traveltime curves using the method of removing the refracted wave exit and removing the zero time of
refracted waves, which made it possible to reconstruct the velocities in the layers and the depths of the
interfaces [1].

The study demonstrated that the ray-tracing method can accurately reconstruct the parameters
of the medium model, provided the method's applicability conditions and sufficient observation density
are met. The obtained velocity and depth values are in good agreement with the specified forward
problem model. Further research should examine the impact of medium inhomogeneities and
observation noise on the stability of the inverse problem solution, as well as compare the results with
international and domestic seismic data interpretation software packages based on numerical ray tracing.
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ABSTRACT

This thesis examines the integration of the textbook Understanding Investment Banking: A
Comprehensive Student Guide into the economics curriculum to enhance students’ practical skills in
investment banking. The study focuses on how the textbook bridges theory and practice, develops
financial modeling and risk management competencies, and prepares students for international finance
careers. Implementation exercises demonstrate increased student engagement and understanding of core
investment banking functions. The methodology can serve as a model for modernizing economics and
finance education in Uzbekistan.

KEYWORDS
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Financial Modeling, Pedagogical Innovation.

Investment banking plays a pivotal role in the modern global economy, functioning as a critical
intermediary between organizations seeking capital and investors possessing surplus funds. Despite the
growing importance of investment banking in global financial systems, traditional economics curricula
often focus on theoretical knowledge, leaving students underprepared for the practical demands of the
finance industry. The textbook Understanding Investment Banking: A Comprehensive Student Guide
addresses this educational gap by providing a structured, comprehensive approach to investment
banking education. The resource systematically presents the fundamentals of the field, covering the
historical development, organizational structures, and the distinct roles of front, middle, and back
offices.

The book’s chapters provide a detailed exploration of core investment banking activities. Capital
raising, including both equity and debt financing, is explained in depth, providing students with insights
into the mechanisms and strategies employed in financial markets. Mergers and acquisitions, another
central component of investment banking, are analyzed with emphasis on valuation, deal structuring,
and strategic considerations. Trading and sales functions, along with corporate finance advisory services,
are also thoroughly discussed, allowing students to understand both revenue-generating operations and
advisory responsibilities [1].

Beyond core activities, the textbook equips students with essential analytical tools and practical
skills. Financial statement analysis and risk management techniques are explained with examples, while
regulations and ethical frameworks governing the industry are emphasized. The practical section,
including financial modeling using Excel, bridges theoretical knowledge and real-world application,
enabling students to perform company valuations, simulate transactions, and analyze financial
performance. Additional guidance prepares students for competitive internships and graduate programs,
ensuring readiness for professional challenges in investment banking [2].

The integration of this textbook into the economics curriculum offers numerous advantages. It
enhances student engagement by providing hands-on exercises and case studies that simulate real
financial scenarios. Students develop technical competencies in financial modeling, improve their ability
to interpret and analyze complex financial statements, and gain a clear understanding of industry
regulations and ethical standards. The book also strengthens critical thinking, problem-solving, and
decision-making skills, which are essential for careers in investment banking, corporate finance, and
financial consulting. By bridging the gap between theory and practice, the curriculum becomes more
aligned with international best practices, providing a competitive advantage for graduates in global
financial markets.

In addition to educational benefits, implementing this textbook contributes to the strategic
development of economics education. It allows instructors to adopt a more applied approach to teaching,

232



emphasizing practical skills alongside theoretical foundations. Such curriculum innovation supports the
modernization of finance education, ensuring that students are not only familiar with concepts but can
also apply them in real-world contexts. Furthermore, integrating global investment banking practices
into local education fosters an international perspective, which is increasingly critical in a globalized
economy [3].

In conclusion, incorporating Understanding Investment Banking: A Comprehensive Student
Guide into the economics curriculum is a significant step toward enhancing the quality and relevance of
finance education. The textbook provides comprehensive coverage of investment banking fundamentals,
core activities, analytical tools, and practical skills, ensuring students are well-prepared for professional
roles in finance. Future research may explore further applications of this resource, including its
integration into online learning platforms, adaptation to other finance-related disciplines, and
comparative studies with international finance curricula. Overall, this integration exemplifies how
modern educational resources can improve applied learning, professional readiness, and alignment with
global industry standards.
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ABSTRACT

This paper advocates for integrating modern interactive applications - such as simulations,
gamified platforms, and VR environments - into petroleum engineering education to enhance students'
terminological competence. It argues that these tools move learning beyond passive memorization,
enabling active, contextualized mastery of complex industry terminology. This approach is essential for
fostering precise professional communication and readiness for the globalized oil and gas sector.

KEYWORDS
Terminological competence, petroleum engineering education, interactive applications,
gamification, immersive simulations, specialized vocabulary.

The formation of a highly qualified specialist in the oil and gas sector requires not only deep
engineering knowledge but also flawless command of industry-specific terminology. This
terminological competence serves as the primary tool for precise technical communication,
understanding documentation, ensuring safety protocols, and collaborating in multidisciplinary
international environments [1]. However, the lexical scope of disciplines such as drilling engineering,
reservoir simulation, petrophysics, and geomechanics presents a significant cognitive challenge for
students, often perceived as a complex set of abstract definitions.

Modern interactive applications emerge as a powerful solution to this didactic problem, moving
beyond rote memorization towards concept internalization. For instance, 3D interactive models of a drill
string or a separation plant allow students to visually explore each component, with its name and
function appearing in context. This creates a strong visual-conceptual link that is absent in textbook
glossaries. Similarly, gamified platforms transform terminology acquisition into a goal-oriented process,
using quizzes, flashcards with spaced repetition, and scenario-based quests that reward the correct
application of terms in solving simulated field problems [2].

A particularly impactful development is the use of Virtual Reality (VR) to create immersive
“field trips” to offshore platforms or well sites. Within such a simulated professional environment,
students must recognize equipment, interpret dashboard readings, and verbally describe processes using
precise terminology, thereby practicing language skills in a near-authentic context [3]. This situational
learning mirrors the cognitive processes of experts, where terms are inseparable from practical actions
and objects.

Furthermore, interactive applications support personalized learning trajectories. Adaptive
systems can identify a student’s weak points in specific thematic blocks (e.g., “enhanced oil recovery
methods” or “well completion types”) and offer targeted exercises, ensuring efficient mastery of the
entire terminological system.

In conclusion, the integration of modern interactive applications into the educational process of
a petroleum university is not merely a technological upgrade but a necessity for developing the deep,
functional terminological competence required of future engineers. It accelerates the transition from
passive vocabulary recognition to its active and confident use, thereby enhancing overall professional
competitiveness and reducing the risks associated with communicative errors in a high-stakes industry.
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ABSTRACT

This study examines the impact of financial incentive systems on academic performance among
students at the Branch of the RSU of oil and gas (NRU) named after .M. Gubkin in Tashkent. A
sociological survey of students across academic years assessed motivation based on scholarship amounts
and types. The university's current scholarship system was analyzed, revealing its effects on educational
outcomes. Findings show a direct correlation between increased financial support and motivation to
improve GPA. Practical implications include recommendations to enhance support mechanisms for
talented students.
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Currently, Uzbekistan is actively developing and has a high proportion of young people; as of
January 1, 2025, 9.6 million people, or 25.7% of the population, are classified as youth. Among young
people, there is an active trend toward enrolling in higher educational institutions. The total number of
students admitted for the 2024/2025 academic year reached 381.7 thousand people, which is 2.2 times
higher than in the 2020/2021 academic year. It is precisely highly qualified youth who must serve as the
basis for building a strong and innovative economy; thus, the issue of student motivation becomes
particularly relevant [1,2].

Material motivation serves as the foundation for ensuring a full-fledged educational process.
Within the framework of a sociological survey conducted among students of the Branch of the RSU of
oil and gas (NRU) named after .M. Gubkin in Tashkent, it was found that 66% of respondents consider
the scholarship important for supporting the educational process. However, 41.5% assess its assistance
as minimal (less than 25% of expenses), while for 22.6%, it covers expenses only partially (25-50%).
Consequently, a large portion of students are forced to work during their studies. According to the survey
data, 32.1% are part-time employed for 20 hours per week, 9.4% work more than 20 hours per week,
7.5% engage in miscellaneous activities and side jobs, 18.9% are currently seeking employment, and
32.1% plan to start working within the next 6 months. Notably, only 26.4% of students work in a field
related to their major [3].

Curves of the impact of the scholarship level on the level of work activity

700%

60,0%

50.0%

40,0%

30.0%

20,0%

10.0%

0.0%
A 15-fold increase (853 thousand soums) A 2-fold increase (1140 thousand soums) A 3-fold mcrease (1710 thousand soums) A 4-fold increase (2280 thousand soums)

—8— Consider the work process easier ~ —#— Consider work a higher prionity Not willing to give up work

—&— Hesitate —e—Willing to give up work

Figure. Graph of the influence of scholarship levels [3]
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The study also established a correlation and selection boundaries in favor of academic activity
at different levels of scholarship provision (see Figure). A turning point is reached with a threefold
increase in the scholarship, where parity is established between supporters of work and study: the
number of those ready to leave their jobs (24.5%) almost equals the category of students who would
continue working (22.6%). Meanwhile, the group of "doubters" reaches its peak (34%), which should
facilitate academic competition.

The threshold of 1,710 thousand UZS represents a critical level of material motivation at which
the scholarship becomes competitive relative to market wages, creating the necessary conditions for a
mass reassessment by students of their life priorities in favor of the educational process.
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ABSTRACT

The main directions of transformation of the energy sector of the Republic of Uzbekistan are
examined in the context of energy diversification and improving energy efficiency. The structure of the
power sector is analysed and key constraints of the energy transition are identified. The role of
international economic cooperation and climate finance, including cooperation with BRICS countries,
is substantiated in supporting energy reforms.
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The transformation of the energy sector of the Republic of Uzbekistan is a key factor in
improving energy efficiency and ensuring sustainable economic development in the context of global
energy and climate challenges. The national development strategy provides for structural modernization
of the power sector and a twofold increase in energy efficiency by 2030. At the same time, foreign
economic relations and climate finance mechanisms are gaining increasing importance in the
implementation of energy reforms, particularly within international cooperation frameworks [1].
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Figure. Structure of the Power Generation Sector in Central Asia in 2022 [2]

In January-July 2025, Uzbekistan’s foreign trade turnover amounted to USD 44.8 billion, with
more than one third of total trade accounted for by China and the Russian Federation [3]. This highlights
the role of BRICS countries as key partners in Uzbekistan’s economic and energy cooperation, including
in the oil and gas sector, energy infrastructure development, and technology transfer [4].
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ABSTRACT

The paper examines the application of artificial intelligence technologies for pressure regulation
and condition monitoring of pipelines in the oil and gas industry. An innovative diagnostic method based
on external intelligent pressure sensors and analysis of the pipeline response to internal pressure of the
transported product is proposed. The use of machine learning algorithms enables pipeline wall thickness
estimation and corrosion detection without interrupting the technological process, while integration with
supervisory control and data acquisition (SCADA) systems and digital twins improves safety and
operational efficiency.

KEYWORDS
Artificial intelligence, pipeline transportation, pressure regulation, oil and gas industry, machine
learning, digital twins, deep neural networks, predictive analytics, SCADA systems, water hammer.

The development of artificial intelligence technologies is actively impacting the oil and gas
industry, including the management of pipeline transportation and pressure regulation. Pressure control
is a key factor in ensuring the reliable and safe operation of pipelines, helping to prevent leaks, accidents,
hydraulic shocks, and to reduce environmental risks. Traditional management methods are no longer
fully adequate to meet the demands of modern, complex, and extensive pipeline systems, which
underscores the need for the adoption of intelligent technologies. Artificial intelligence is
revolutionizing pipeline management and pressure regulation in the oil and gas sector. By enabling
predictive maintenance, real-time monitoring, and automated control, Al enhances safety, efficiency,
and environmental stewardship. As technology continues to evolve, its integration will become
increasingly vital for managing the complexities of modern pipeline networks, ultimately leading to
safer and more sustainable industry practices. [1]

Additionally, artificial intelligence enables the processing and analysis of large volumes of data
received from sensors measuring pressure, temperature, and flow rates. It also allows for predicting
abnormal operating conditions and optimizing management in real time. In practice, oil and gas
companies actively employ machine learning methods, deep neural networks, and digital twins, all of
which enhance the efficiency and safety of hydrocarbon transportation. [1,2]

This study proposes an innovative approach to monitoring the technical condition of pipelines,
based on the use of intelligent pressure sensors installed on the external surface of the pipe. The internal
pressure of the transported product is considered a diagnostic factor, and analyzing the pipe wall's
response to this pressure using machine learning algorithms allows for the assessment of the actual wall
thickness and the identification of corrosion or wear zones. Integration of the system with SCADA and
digital twins enables continuous monitoring without interrupting transportation, thereby enhancing
industrial safety and reducing operational costs, especially for main pipelines in remote and hard-to-
access regions. [1,2]
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ABSTRACT

This paper discusses the potential directions in the development of a sustainable energy complex
in the Caspian region by 2050, considering the resources of the region and trends in energy transition in
the world market. The overall aim is to evaluate a decent balance of hydrocarbons and renewable energy
sources that will guarantee energy security and minimize any environmental impact. The analysis relies
on the scenario analysis methodology and comparison of the international energy perspective and the
state of development in regions. Results have indicated that the most realistic course of action in the
region is the diversification of the energy mix that involves the further use of the natural gas as a
transition fuel.

KEYWORDS
Caspian area, energy balance, sustainable development, natural gas, renewable energy, energy
shift, regional collaboration.

Caspian is one of the large regions that produce energy to serve the local and international
markets with oil and gas. Indeed, natural gas would continue playing a significant role in the global and
regional energy security over the energy transition period as it is stated in the World Energy Outlook, of
the International Energy Agency [1]. Nevertheless, the transformation of the traditional energy systems
is necessary due to the alterations in the global energy policy and the growing concern about the
environmental issues.

The topicality of the present research is predetermined by the development of the worldwide
way to low-carbon system of energy and the necessity to adjust regional energy policy to the new
conditions of the economy and environment. Although oil and gas will continue playing a critical role
in decades to come, this is slowly changing. The Caspian region now faces the challenge of the aging
energy infrastructure, the ever-tightening of the emission cut requirement and the technical challenge of
incorporation of the renewable energy sources. Meanwhile, the region has a lot of potential in natural
gas, wind, and solar power. Such set of restrictions and opportunities contributes to the development of
a balance and optimized energy mix as timely and strategically significant.

The scenario analysis was used to evaluate the potential solutions to the energy mix in the
Caspian region in 2050. The methodology used in the present work is based on internationally accepted
energy forecasting models in the World Energy Outlook of the International Energy Agency and the BP
Energy Outlook. Such reports note the importance of natural gas as an intermediate source of energy
and remind about the growing importance of the inclusion of renewable energy into the national and
regional energy infrastructure [2]. The results indicate that gas balance as a solution to a future energy
mix of Caspian region in 2050 can be attained using the concerted action of developing natural gas,
renewable energy sources and low-carbon technologies.

Such mixture helps to keep the energy security and at the same time introduces regional
peculiarities and advantages of resources. The proposed conception is more resource-specific and
regional-oriented compared to the international models of energy transition. Future studies can be aimed
at the quantitative optimization of the energy mix, the evaluation of emission reduction, and the design
of the cross-border energy cooperation mechanisms.
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ABSTRACT

The study addresses the problem of generating synthetically augmented magnetic maps of
archaeogeophysical anomalies for subsequent training of machine learning models. It is demonstrated
that the scarcity of real magnetic maps with reliable interpretation limits the application of modern data
analysis methods in archacogeophysics. In this context, an approach is proposed for generating synthetic
magnetic maps that approximate the statistical and spatial characteristics of field data. The maps are
created with controlled parameters of magnetic field sources and are interpreted by delineating anomaly
contours associated with archaeological features. The resulting datasets reproduce the characteristic
patterns of real anomalies and can be utilized as a universal training set.

KEYWORDS
Machine learning, synthetic augmentation, magnetic maps, archaeogeophysics, magnetic
anomalies, automatic interpretation, training datasets.

The increase in the volume of geophysical measurements and the development of machine
learning (ML) methods provide a technical foundation for the automated processing of magnetic surveys
in archaeological research. In practice, the implementation of such methods is hindered by the scarcity
of labeled magnetic maps with confirmed archaeological anomalies; obtaining a representative set of
field data requires significant resources and depends on the geological characteristics and conditions of
the surveyed areas [1][6].

Addressing the shortage of labeled data is a critical prerequisite for implementing algorithms for
the detection and segmentation of archacogeophysical anomalies. Synthetically generated training
datasets allow for greater data representativeness, reduce model dependence on local geological
conditions, and decrease the labor required for labeling field measurements, thereby increasing the
likelihood of successful ML application in practical archaeological tasks [5].

A method is proposed for generating synthetic training datasets based on parametric models of
magnetic sources, with systematic variation of geometric and physical parameters: object shape and
size, burial depth, magnetization vector and magnitude, levels, and spectral characteristics of
background disturbances. The generation process includes noise modeling and grid transformations to
ensure diversity and realism of the maps. For each synthetic map, local anomalies are delineated and
represented as contour annotations corresponding to potential archaeological structures (e.g., wall
remnants, kilns, layout elements); these contours serve as reference labels for training and testing
automatic interpretation algorithms. All maps are saved in a unified tabular format suitable for
subsequent processing and visualization, ensuring reproducibility and scalability of data preparation.

Particular attention is paid to controlling statistical consistency: generation parameters are
selected to approximate the empirical distributions of amplitudes and spatial characteristics observed in
field surveys, including cases where distributions approach normality under specified modeling
parameters [2][3].

The resulting synthetic map dataset constitutes a universal base for training, validation, and
comparative evaluation of various neural network architectures and other ML algorithms, independent
of any specific implementation. Statistical and variability control reduces the risk of excessive
idealization of the datasets and enhances the transferability of models to real-world data [4].

Figure presents a comparison between a magnetic map from field measurements and a synthetic
model, illustrating the similarity in spatial structure and statistical characteristics of the anomalies.
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Figure. Comparison of the synthetic magnetic anomaly model (a) and the magnetic map from field
measurements (b)

The proposed approach ensures reproducibility and scalability of the data generation process and
can be regarded as a universal framework for developing methods of automatic interpretation of
magnetic maps in archaeological research.
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ABSTRACT

This study explores the importance of English for Specific Purposes (ESP) in the education of
future drilling professionals. It highlights the crucial role of specialized English language skills in
fostering communicative competence needed for operating within an international industrial setting. The
research investigates how acquiring industry-specific terminology in drilling influences professional
mobility, safety procedures both onshore and offshore, and the effectiveness of collaboration with
international partners, technical documentation, and digital technologies. The findings underscore that
integration ESP into training programs helps develop essential professional abilities, increases
graduates’ competitiveness, and prepares them to handle real-world challenges in the drilling sector.

KEY WORDS

English for Specific Purposes (ESP), professional training, drilling specialists, oil and gas
industry, specialized terminology, communicative competence, technical documentation, international
cooperation.

English for Specific Purposes (ESP) is a critically important component of training future
drilling professionals, as the modern oil and gas industry operates within the context of globalization,
the integration of international standards, and the active implementation of advanced technologies.
Proficiency in ESP enables specialists not only to master industry-specific vocabulary and terminology
but also to effectively navigate technical documentation, regulations, operational instructions, and
scientific publications, the majority of which are presented in English [1].

Modern production processes in the oil and gas industry require professionals to possess a high
level of expertise, including knowledge of drilling methods, equipment, safety technologies, and quality
control. It is impossible to fully master these skills without an understanding of professional English, as
many innovative developments, international standards, and manufacturer guidelines are only available
in this language. [2] Consequently, ESP plays a crucial role in granting access to current information
and facilitating continuous professional growth for industry experts.

Furthermore, learning English for Specific Purposes improves communication abilities vital for
effective collaboration with international colleagues, contractors, consultants, and suppliers [4]. This is
especially crucial in the realm of global partnerships and collaborative projects, where precise
information transfer, correct comprehension of instructions, and professional articulation of ideas are
fundamental to ensuring safety at work and optimizing operational productivity [2].

Special attention in ESP training is given to the specialized terminology of the drilling industry,
as well as to skills such as reading professional literature, writing technical reports, and preparing
instructions and documentation. This enables future specialists not only to accurately comprehend
technical information but also to minimize errors in operational processes, thereby enhancing
professional safety [2]. Additionally, training emphasizes drilling technology, including the principles
of well design, drilling equipment, safety protocols, and the latest technological advancements in the
field. This comprehensive approach ensures that professionals are well-equipped to adapt to modern
drilling practices and effectively participate in international projects.

The integration of ESP into educational programs also contributes to the development of
comprehensive professional skills among students, linking language training with specialized
disciplines such as engineering graphics, geology, well operation, and drilling technologies. This
approach enhances students' motivation, fosters critical thinking, and promotes practical orientation,
enabling graduates to be prepared for real-world industrial situations from day one [3].

In conclusion, proficiency in English for Specific Purposes significantly broadens the career
opportunities of future specialists. It increases their competitiveness in the international labor market,
provides access to internships and work abroad, allows participation in international conferences and
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projects, and facilitates the adoption of new technologies and working methods being introduced in the
industry. Thus, ESP not only ensures linguistic and professional training but also cultivates flexibility,
adaptability, and a readiness for continuous professional development, which are key factors for success
in the modern oil and gas sector.
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ABSTRACT

This paper considers the conditions of natural gas hydrate formation at the wellbore bottomhole.
It is shown that hydrate formation is determined by the relationship between reservoir pressure and
temperature, as well as by the presence of free water in the system. It is noted that when the equilibrium
parameters T,qand P,qare reached, the system enters the stability region of gas hydrates.

KEYWORDS
Gas hydrates, equilibrium, pressure, temperature, free water, wellbore bottomhole.

P,q- equilibrium hydrate formation pressure. T4 - equilibrium hydrate formation temperature.

Natural gas hydrate formation occurs when thermobaric conditions corresponding to the
equilibrium of the “gas—water—hydrate” system are reached.

The equilibrium parameters of hydrate formation are characterized by the pressure F,jand
temperature T,,, at which a stable transition of gas and water into the hydrate state is possible. When
T < T,q, the system is in the gas hydrate stability region.

A mandatory condition for hydrate formation is the presence of free water or an aqueous phase
H,O0.

At the wellbore bottomhole, equilibrium can be achieved due to high reservoir pressures and a
decrease in gas temperature during inflow.

Control of the actual parameters Tr, Py, and water content makes it possible to predict and
prevent hydrate formation.

Tf, P— actual temperature and pressure.

To prevent gas hydrate formation at the wellbore bottomhole, methods such as bottomhole
pressure reduction, increase in gas and near-wellbore zone temperature, and injection of hydrate
formation inhibitors are applied.

Pressure, P

e Actual PT(P_f, T f)

Hydrate equilibrium curve (PT_rgo)

Hydrate-free region

Temperature, T
Figure. Intersection of the actual PT curve (PT{)) and the equilibrium hydrate formation PT
curve (PTeq))
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ABSTRACT

This research focuses on the development and optimization of a thermal treatment system for
wastewater contaminated with oil products in the oil and gas sector. Emphasis is placed on enhancing
purification efficiency, minimizing energy use, and safeguarding environmental standards. Additionally,
the study explores technical approaches that allow the system to be adapted to different operational
conditions.

KEYWORDS
Thermal treatment system, wastewater, petroleum products, oil and gas industry sector,
treatment efficiency, energy consumption, environmental safety, operating conditions.

Designing and optimizing thermal wastewater treatment systems for oil pollutants is a key
challenge in environmental engineering for the oil and gas sector. As environmental standards tighten,
there is growing emphasis on improving treatment efficiency and reducing ecological impact. Thermal
methods, such as thermal desorption, pyrolysis, and steam stripping, offer advantages over traditional
physical-chemical and biological approaches, including higher removal efficiencies for hydrocarbons,
volatile compounds, and emulsified oils. These techniques operate at elevated temperatures - often
between 200°C and 1000°C - to break down or volatilize contaminants, enabling separation and recovery
of valuable hydrocarbons. Thermal treatments can handle complex waste streams with high oil content,
reduce treatment time, and facilitate the integration of waste heat recovery systems, making them more
energy-efficient and sustainable. Additionally, advances in thermal reactor design and process control
have improved scalability, safety, and environmental compliance.

This work presents a comprehensive analysis of the factors influencing the efficiency of thermal
treatment of wastewater contaminated with petroleum products. Key aspects of design are considered,
such as the selection of optimal temperature regimes, heat exchange processes, structural features of
equipment, and materials that are resistant to aggressive environments. Special attention is given to
issues of energy efficiency, since reducing energy consumption without compromising the quality of
purification is one of the most important tasks for improving the economic feasibility of implementing
thermal technologies.

The conducted research includes mathematical modeling of heat and mass transfer processes to
accurately predict system behavior under various operating conditions. It also involves a detailed
analysis of the hydrodynamic characteristics of the system, such as flow patterns and turbulence, which
influence treatment efficiency. Additionally, the study evaluates the impact of different operational
parameters - such as temperature, flow rate, and residence time - on the final quality of wastewater
purification. Innovative engineering solutions are explored, including the integration of heat
recuperators to improve energy recovery, automation of control systems to enhance process stability and
responsiveness, and the optimization of equipment configurations to reduce energy losses and improve
overall efficiency. These approaches aim to develop more sustainable and cost-effective thermal
treatment methods for wastewater contaminated with petroleum products.

As a result of this work, recommendations have been developed for modernizing existing
wastewater treatment systems at oil and gas industry facilities. These improvements enable a higher
level of petroleum product removal, reduce operational costs, and enhance equipment reliability. The
proposed approaches are adaptable to various operational conditions, expanding their practical
applicability and supporting the sustainable development of the oil and gas sector as a whole.

Moreover, the implementation of these recommendations can significantly minimize the
environmental impact of wastewater discharge, ensuring compliance with current environmental
regulations and standards. This, in turn, contributes to the preservation of local ecosystems and improves
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the overall environmental safety of industrial operations. The study also highlights the potential for
integrating innovative treatment technologies, such as advanced filtration and bioremediation methods,
to further optimize treatment efficiency and operational flexibility in diverse industrial settings.
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ABSTRACT

This paper analyzes non-material labor motivation methods used by chief executive officers in
the oil and gas industry to enhance employee engagement, safety behavior, and organizational
commitment. The study is based on a comparative analysis of leadership and human resource
management practices applied in high-risk industrial environments. The results show that recognition,
effective communication, career development, and safety-oriented leadership positively influence
workforce stability and operational reliability.

KEYWORDS
Non-material motivation, labor motivation, CEQO, oil and gas industry, employee engagement,
corporate culture, safety leadership.

Oil and gas companies operate under high technological complexity and elevated safety
requirements. In such settings, the CEO’s leadership style and non-material motivation instruments
become critical, because employees must consistently demonstrate disciplined behavior, initiative, and
compliance with standards. Non-material motivation is especially relevant when financial incentives
alone do not address burnout, disengagement, and turnover risks.

Global engagement levels remain low: Gallup reports that only 21% of employees worldwide
are engaged in 2024, which directly affects productivity and operational reliability in industrial sectors
[1]. In parallel, workforce well-being is under pressure: Deloitte reports that 48% of workers and 53%
of managers admit experiencing burnout, increasing the risks of disengagement and human error [2].
For oil and gas organizations-where fatigue and low engagement may translate into operational
disruptions and safety incidents-these figures justify a stronger focus on CEO-driven non-material
motivation [3].

The business case is also financial. SHRM estimates widely used in human resource
management practice indicate that replacing an employee may cost from 50% to 200% of annual salary,
depending on job complexity and qualification level [4]. Therefore, CEOs have a direct economic
incentive to deploy non-material motivational tools that reduce unwanted turnover, particularly among
hard-to-replace technical specialists such as HSE engineers, drilling crews, and production personnel
[6].

Table. Key CEO non-material motivation methods in oil and gas

Method Practical CEO-level examples | Expected effect
(oil & gas context)
Recognition and visibility Regular safety and performance | Higher engagement; stronger

recognition  rituals;  public | safety behavior
acknowledgment of crews for
incident-free milestones
Meaning and mission alignment | CEO communicates the | Increased commitment and
strategic importance of | accountability

operational  discipline  and
energy security

Two-way communication CEO town halls, site visits, and | Higher trust; lower
structured feedback channels disengagement risk
Development  and  career | Mentoring, internal mobility, | Retention of scarce skills
pathways leadership development
programs
Safety leadership culture Stop work authority; | Improved reporting culture;

recognition of hazard reporting | lower incident risk
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Safety performance provides another practical argument. According to IOGP data, the global
upstream oil and gas industry recorded a Total Recordable Injury Rate (TRIR) of 0.84 in 2023,
confirming that safety remains a critical and measurable priority [3]. CEO-led safety leadership practices
- such as visible commitment, “stop work authority,” and learning-oriented analysis of near-miss
incidents - are widely applied in high-risk industries because they directly influence daily safety
decisions and reporting discipline [5].

The study applies qualitative comparative analysis and classification of CEO-level non-material
motivation tools suitable for oil and gas settings. The methodology includes grouping practices by their
dominant mechanism (recognition, meaning, development, employee voice, and safety leadership),
linking each practice to expected organizational outcomes, and identifying the most scalable CEO
actions applicable to both upstream and downstream operations [6].

The analysis confirms that non-material motivation is not an optional human resource tool but
a CEO-level strategic lever in oil and gas companies. Given the low global engagement rate of 21% and
high burnout indicators reported in international surveys, CEO-driven non-material motivation helps
reduce disengagement, turnover, and safety-related risks [1]. Future research may focus on quantitative
assessment of the relationship between specific non-material motivation practices and key performance
indicators such as engagement scores, turnover rates, TRIR/LTIR, and labor productivity in oil and gas
companies [6].
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ABSTRACT

The paper examines the impact of artificial intelligence systems on the economic efficiency of
nuclear power plant operation. The purpose of the study is to analyze the main areas of Al application
and their influence on operating costs, electricity generation and investment attractiveness of nuclear
energy. The methodological basis of the research includes analytical data from international industry
reports and statistical materials of specialized organizations. Moreover, the paper specifies that
implementation of Al reduces operating costs, minimizes unplanned downtime and increases the
capacity factor of nuclear power plants. The results confirm the economic feasibility of integrating
intelligent technologies into NPP operation.

KEYWORDS
Nuclear power, artificial intelligence, NPP operation, economic efficiency, predictive
maintenance.

The contemporary nuclear industry is considered as a high capital intensity sphere and a
substantial share of operational expenditures within the electricity cost structure. Among intensifying
competition from gas-fired generation and renewable energy sources, enhancing the economic efficiency
of nuclear power plant operations through the integration of digital and intelligent technologies has
become increasingly relevant.

A cornerstone of artificial intelligence application within nuclear power plant (NPP) operations
is predictive maintenance (PdM). The deployment of machine learning algorithms to synthesize sensor-
derived data enables the proactive forecasting of component failures and the strategic optimization of
maintenance cycles. According to industry analytical reports, Al integration can yield up to a 30%
reduction in unscheduled downtime and a 20-30% decrease in overall maintenance expenditures.
Furthermore, the migration of emergency outages serves to directly curtail financial losses resulting from
generation deficits [1].

Incremental economic gains realized through the optimization of reactor operating regimes and
the extension of continuous operation intervals. The implementation of Al-based control and diagnostic
systems is projected to increase the duration of continuous reactor operation by an average of 15%. This
facilitates a rise in total power generation without necessitating additional capital expenditure (CAPEX),
ultimately resulting in a reduction of the unit cost of electricity production and an improvement in the
overall profitability metrics of the NPP [2].

Artificial intelligence may further be applied to optimize the consumption of nuclear fuel and
other production resources. Empirical data analysis indicates that these advanced management
methodologies can enhance overall reactor energy efficiency by an average of 6% [3]. Such
improvements contribute to a significant reduction in fuel cycle costs while bolstering the economic
viability and long-term sustainability of nuclear industry projects.

In conclusion, the integration of Al into NPP operations yields a multifaceted impact on the
energy sector by curtailing operational expenditures (OPEX), expanding total electricity output, and
enhancing the investment attractiveness of nuclear energy. Future research avenues are centered on the
integration of Al into the development of hybrid energy systems and a comparative assessment of their
performance relative to conventional energy management paradigms.
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ABSTRACT

Learning professional vocabulary is a major problem for students learning English for specific
purposes (ESP) in the oil and gas industry. Technical terminology is essential for understanding
industrial operations, safety requirements, and international communication. This article describes an
ESP student's approach to learning oil and gas vocabulary in English.

KEYWORDS
ESP, oil and gas, technical vocabulary, professional communication.

English is the main language of international communication in the oil and gas industry.
Engineers, technicians, and specialists use English to read technical documentation, follow safety
instructions, and participate in international projects. For this reason, students of oil and gas
specializations must develop not only general English skills but also a strong knowledge of professional
vocabulary. For an ESP student, learning vocabulary related to oil and gas is both essential and difficult.
Technical phrases are rarely used in everyday conversation, often sound foreign, and are abstract. The
main obstacles of acquiring oil and gas terminology in English are discussed in this article, along with
practical strategies that support students in becoming proficient in the language.

This study is based on a qualitative classroom-based methodology that reflects the university-
level learning experiences of ESP students studying oil and gas English. Instead of concentrating on
language theory, the study examines how context-specific education helps in vocabulary development.

Three significant aspects of learning vocabulary are examined in this analysis: active usage,
retention, and comprehension. According to the study, contextualized vocabulary lessons provide
helpful information about the traits and challenges of learning oil and gas terms while also supporting
comprehension and practical application [1].

Oil and gas vocabulary includes a wide range of terms related to drilling, refining, reservoir
engineering, transportation, and environmental protection. Many of these terms represent specific
technical concepts that require background knowledge to be fully understood. Another difficulty is that
many general English words have specialized meanings in oil and gas contexts. For example, the word
field refers to an area where hydrocarbons are produced, not an open piece of land. Similarly, pressure,
recovery, and formation have precise technical meanings that differ from everyday usage. As a result,
ESP students must learn vocabulary within professional contexts [3].

One of the main difficulties in learning oil and gas vocabulary is the large number of new terms
introduced in a short period of time. Students often struggle to remember long and complex words,
especially when they are presented without sufficient explanation or context. Word formation also
causes problems. Professional texts frequently use noun forms such as production, exploration, and
transportation, which may be unfamiliar to learners. In addition, oil and gas texts often contain long
noun phrases and passive constructions, which increase reading difficulty for students.

Examples of oil and gas vocabulary in ESP learning - the following examples illustrate how
technical vocabulary is typically introduced and practiced in ESP courses:

Drilling: drill bit, wellbore, drilling mud, blowout preventer

Drilling mud is used to cool the drill bit and control pressure.

Refining: separation, conversion, cracking, treatment

Heavy hydrocarbons are cracked into lighter compounds.

Reservoir  engineering:  porosity,  permeability,  reservoir  pressure,  recovery

High permeability makes it easier for liquids to pass through rock.

Transportation and environment: pipeline, leakage, corrosion, environmental impact

Pipeline leakage can cause serious environmental damage [2].
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Learning such vocabulary through example sentences helps ESP students understand both
meaning and usage.

Learning oil and gas vocabulary in English is an essential component of ESP education for
engineering students. Although technical terminology presents significant challenges, context-based
learning, visual support, and regular practice improve vocabulary learning.
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ABSTRACT

This paper discusses the possibilities of applying machine learning algorithms to solve applied
problems in geophysics and related fields. It is shown that regression and classification methods allow
for spatial assessment of geophysical and engineering-geological parameters, automation of log
interpretation, and improvement of time series processing efficiency, including event detection and
classification. The features of using synthetic training samples when data is scarce are discussed, as well
as factors affecting model stability. The established dependencies can serve as a basis for the
development of specialised machine learning architectures designed for processing geophysical
information.

KEYWORDS
Machine learning, spatial evaluation, automatic interpretation, logging curves, event detection,
classification, regression.

The growth in the volume of geoinformation and the need to improve the accuracy of
interpreting natural and man-made processes are stimulating the active introduction of machine learning
methods in geophysics and related fields. Unlike traditional approaches focused on manual processing
or classical analytical algorithms, machine learning models allow adaptation to data structure and take
into account correlation-regression relationships between parameters. Such methods are particularly in
demand in conditions of observation deficiency, high environmental heterogeneity, and the need to
improve data processing efficiency.

One of the significant areas of application is the regression estimation of the spatial distribution
of geophysical and engineering-geological parameters. Based on machine learning methods, it is
possible to build continuous models of environmental parameters even with a limited set of
measurements. For example, when interpolating the Vs30 parameter, it has been shown that the use of
ML models allows for a wide range of additional information to be taken into account and improves the
accuracy of spatial estimates compared to classical interpolation methods [4]. This approach is also
applicable to other geophysical parameters, such as velocity characteristics and engineering-geological
properties of soils.

Significant opportunities are also opening up in classification tasks, particularly in the analysis
of logging curves. Research shows that machine learning algorithms — k-nearest neighbours, SVM,
ensemble methods effectively identify patterns in acoustic logging records and enable automatic
lithotype identification based on synthetic and observed data [2].

This reduces the influence of the human factor and ensures consistent results when the
composition of training samples varies. The formation of synthetic data sets makes it possible to train
models under controlled conditions, which is especially relevant when there are not enough real well
measurements.

When considering time series, modern machine learning methods demonstrate high potential in
the analysis of seismic data and other geodynamic processes. According to recent reviews, deep models
can significantly improve the completeness and sensitivity of catalogues, automatically identify seismic
events, determine phases, and classify signal types [3].

The application of such methods ensures the detection of weak and low-contrast events that
remain unnoticed when using classical processing algorithms. These approaches are universal and can
be adapted for the analysis of vibroacoustic, hydrogeological, and other time-series data.

At the same time, along with the development of neural network architectures, the requirements for the
interpretability and stability of models are increasing. In this regard, alternative approaches based on
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nearest neighbour algorithms and hierarchical data structures are of considerable interest. These
approaches are characterised by stable computational behaviour and support partial updating of training
data without retraining the entire model, which is particularly important in applied engineering problems
and in conditions of limited data volume [1].

The structural features of the tasks under consideration are shown in Table, which shows their
computational forms and the nature of the source data describing the characteristics of the input data.

Table. Task classes and their computational approaches based on ML

Task class Computational form Data characteristics
Spatial estimation of . Data deficiency, presence of
Regression .
parameters external predictors
Interpretation of logging data . . . . .
P geing Classification Segmentation and classification
. . . L ntr f n
Event detection in time series | Segmentation and | OV ° trast N events,
. . interference, —multi-component
classification

nature

Consideration of the tasks of spatial parameter estimation, automatic interpretation of
geophysical records, and time series analysis has shown that machine learning methods allow these tasks
to be automated in a unified computational form. This makes it possible to compare different types of
data and identify the properties that determine the nature of the algorithms. The identified features can
be used to further develop a machine learning architecture focused on geophysical tasks.
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ABSTRACT

The essence of dual education and its role in training specialists have been revealed. In addition,
the article considers the history of dual education emergence. Moreover, the practice of dual education
applied at the Branch of Russian State University of Oil and Gas (NRU) named after .M. Gubkin in
Tashkent has been discussed. In conclusion, prospects of efficient implementation of dual education
have been determined.
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Currently, when in modern society education is considered the most important means of
achieving success and a symbol of the social position of a person, there is a need to find new approaches
aimed at training highly qualified specialists that meet imperatives of our time.

If at the beginning of XXI century the main focus was on the individual development of the
personality of each young person, now there is the need in the economy for qualified personnel required
for the technological renewal of many industries. Thus, in this regard, dual education is becoming one
of the aspects of the interaction between the manufacturing industry and education.

Dual education is a type of education in which the theoretical part of the study process is
implemented on the basis of an educational institution and the practical part goes at the work area.
Enterprises and companies place orders with educational institutions for a specific number of specialists,
as well as employers are involved in preparing the curriculum. Students do internship at the enterprise
without leaving their studies.

The origins of the dual education formation derive from Europe. The dual education model,
developed during the second half of XX century in Germany, implies the expenditure of significant
enterprise funds to improve the professional qualifications of a future specialist. Germany has been
successfully implementing the interaction of education with the production area for several decades and
constant analysis of the development trends of such interaction is union has yielded favorable results.
Despite the fact that not a single enterprise is obliged to conduct instructions and not a single teenager
is obliged to participate in it, nevertheless, about 70% of the age group takes education under this system
[2].

Dual education is quite popular in Germany. Dual students acquire during their studies at the
university not only theoretical knowledge, but also practical experience. In total, production internship
takes minimum 12 months and in some cases field classes last 18 months or more. Practice time can be
distributed in completely different ways. In some cases, students go to lectures 2 days a week, and the
remaining 3 days work at the enterprise, and after completing “Ausbildung”, they go only to lectures.
Sometimes firstly it is needed to go through a 12-month “Ausbildung”, then the theoretical part follows
and the study process ends with working at the enterprise again for 10 months [3].

It should be noted that efficient experience of dual education is implemented in our country, in
particular, at the Branch of Russian State University of Oil and Gas (National Research University)
named after .M. Gubkin in Tashkent. Currently the Branch widely uses dual education, which is one of
the aspects of the interaction between the manufacturing industry and education. The need for dual
education is also due to the fact that under conditions there is a huge need of the economy for qualified
personnel for the technological renewal of many industries, and, in particular, the oil and gas industry.
Dual education is a type of education in which the theoretical part of the study process of future
specialists takes place on the basis of an educational institution and the practical part goes at the
workplace, that is, students have the opportunity to practice at an enterprise without interrupting their
studies and see with their own eyes how the theory is applied in practice.
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As part of field classes students have the opportunity to visit a gas condensate well, study aspects
of the well watering process, methods for solving the problem, as well as temperature and pressure
measurements, get acquainted with the geology of the field.

The study process is worked out with the account of the peculiarities of each specialty, with the
involvement of professional specialists of the enterprise, as well as with the participation of the students
themselves in the process of work.

In conclusion, according to Resolution of the Cabinet of Ministers of the Republic of Uzbekistan
Nel63 “On measures to organize dual education in the vocational education system” dated March 29,
2021 dual education was introduced in the vocational education system from the 2021/2022 academic
year. This Resolution is aimed at adjusting the study process in compliance with the requirements of the
labor market, link it with production and create an environment in which students can be engaged in
self-development [1].
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ABSTRACT

The drilling industry is considered as one of the most high-risk and hazardous sectors within the
petroleum industry due to its unique conditions. Major and minor accidents in this field can lead to loss
of lives as well as significant financial and reputational damage. The primary step in minimizing
accidents and associated losses is to identify and evaluate the risks involved. Following this, the risks
can be ranked based on their severity, enabling the development and implementation of effective long-
term strategies to decrease the number of unfortunate accidents.
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Drilling is a fundamental component of the oil and gas sector, supplying critical elements for
energy creation and economic growth. However, it's also known as a highly dangerous work
environment due to complex machinery, high-pressure systems, and harsh conditions. Workers face risks
of falls, burns, equipment failures, and exposure to hazardous substances. Implementing effective
preventative safety measures is essential to reduce these risks and protect workers [2]. These measures
focus on accident prevention to decrease injury rates and create a safer work atmosphere. This thesis
examines the relationship between preventative safety practices and injury outcomes in drilling
operations, along with strategies for improving industry safety.

Preventive safety techniques encompass a broad range of strategies designed to identify, control,

and eliminate hazards. These include comprehensive safety training, the proper use of personal
protective equipment (PPE), routine maintenance of machinery, and strict adherence to safety protocols.
Preventive safety techniques include training workers properly, using safety equipment, maintaining
machinery regularly, and following safety procedures. Training helps workers recognize hazards and act
safely. Regular maintenance of equipment prevents failures that could cause accidents. Following safety
procedures ensures that everyone knows what to do in different situation [2]. Research shows that
companies that use these preventive methods have fewer accidents and injuries. For example, a study
by Smith found that regular safety training reduced injury rates by 30% in drilling companies [3].
Another study by Johnson indicated that proper use of safety equipment decreases the severity of injuries
when accidents happen. Recent advancements include automation, remote monitoring, and real-time
data analysis, which help identify hazards early [1]. These technologies allow for proactive safety
management, reducing the chance of accidents. For example, automation of hazardous tasks minimizes
human exposure, leading to fewer injuries.

Number of studies confirm that the implementation of preventive safety techniques correlates
with reduced injury frequency and severity. For instance, a report by the International Association of Oil
& Gas Producers (IOGP) indicated a 25% decrease in injuries in companies that adopted comprehensive
safety programs [4]. Similarly, longitudinal data suggest that continuous safety improvements lead to a
decline in both minor and major injuries over time.

Despite the proven benefits, implementing preventive safety techniques faces challenges such
as cost, resistance to change, and varying safety standards across regions. To overcome these, companies
should invest in safety training, foster leadership commitment, and adopt international safety standards
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like ISO 45001. Regular audits and feedback mechanisms can also promote continuous safety
improvements [2]

In conclusion, combining new technologies, strict safety rules, continuous training, and a strong
safety culture is essential for sustainable and responsible drilling operations. This approach reduces
accidents and injuries, improves efficiency, protects the environment, and shows the industry’s ethical
responsibility. As the industry develops, maintaining a strong focus on safety will remain crucial for the
long-term success and social acceptance of drilling activities worldwide.
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ABSTRACT
This work is devoted to the consideration of methods of improving the quality of concrete
containing materials. An introduction to the composition of ash-ash additive solutions is proposed.

KEY WORDS
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VnydiieHne MpPOYHOCTHBIX CBOMCTB LIEMEHT COMAEpPXKAIIUX MaTepualoB SBIIETCS OYEHb
aKTyaJbHOM 3ajgaueil. AKTyaJlbHOCTh 3aKJIIOYaeTCsi B TOM, YTO MBI XXHBEM B 30HE IOBBIIICHHON
ceiicMru4eckoil akTUBHOCTH. B Takux ycnoBusix 0cOO€HHO BaKHO KauecTBO OETOHHBIX U3EIHM, TaK KaKk
OT HEro HaNpsMYI0 3aBUCUT 0€30MacHOCTH Jtofiel. BeToH MUpoKo MpUMEHsSIeTCs TIPU CTPOUTEIHCTBE
BBICOTHBIX 37aHHUN, MOCTOB, TOHHEJIEH, MPOMBIIUIEHHBIX COOPYXEHHMH, BOJOXPAaHWIHI U APYTHUX
BOXHBIX 00BEKTOB HH(ppacTpykTypel. B palore mpeanaraercsa crnoco0 yimydlIeHUs MPOYHOCTH
OETOHHBIX M3ICNHUH IyTeM 100aBJIEHHUS B PaCTBOP MPOAYKTOB CTOPAaHHUS MycCOpa, AEpeBa, MPOAYKTOB
CropaHusl Ha TEIUIOBBIX 3ICKTPOCTAHIMIX. (30i1y -miernen). B 6eTon HeoOxomumo mobasisth 15- 30%
(3omy-nenen). YTo MpoOUCXOINT.

B cocraB 307161 BxOOuT akTuUBHBIH KpemHe3eM (SiOz), KOTOpBI BCTymaeT B PEAKLIHIO C

MPOAYKTaMH THApATAliY [IEeMEeHTa U 00pa3yeT JONOJHUTEIbHBIE IIPOYHBIE COEANMHEHUS.
OxunaeMple CBOMCTBA: TIOBBIIIAETCS JIOJTOBEYHOCTh MAaTEpUaloOB, 3alOJEHHE TIOp CHMYKAEeT
NPOHHULAEMOCTb JJIs1 BOABI, YMEHBIIAETCS ycaKa M, COOTBETCTBEHHO, 00pa30BaHHE KaK MUKPO, TaK U
MaKpOTpPEIMH, MOBBIIIAETCS CTOMKOCTh K XHMHYECKOMY pa3lIOKEHHIO, MEHBIIUM CTaHOBHUTCS
TEIUIOBBIIENIeHHE (UTO 0COOEHHO BayKHO JIJIsl MACCUBHBIX KOHCTPYKIIHI)

Bce BhineckazaHHOE IMO3BOJIIET MCIOJIB30BATh MEHBIINME KOJMYECTBA LEMEHTA, a 3HAYUT
CHHM3HTbH Ce0ECTOMMOCTb. DTO K€ pelaeT U BONPOC yTUIIM3auK 0Tx010B Ha TOLI,

W3 BBIIIIECKAa3aHHOTO CIIEAYET: TOBBIIIAs Ka9eCTBA U IOJTOBEYHOCTH OETOHOB IIPSIMOI ITyTh K SKOHOMHUH
pecypcoB U cOepekeHUI0 TPUPOAHBIX OOraTcB.
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Pabora nocesiiieHa aHaau3y MEPCICKTUB BHEIPEHUST BO3OOHOBIISIEMBIX HCTOYHHKOB YHEPTHH Ha
o0bekTax HedreraszoBoil orpaciu. PaccMOTpPEeHBI TEXHOJOTHMH NPUMEHEHHS COJIHCYHBIX MaHENIeH M
BETPOTEHEPATOPOB JJII aBTOHOMHOTO JHEProCHaOXEeHHs YOAIEHHBIX MPOHM3BOACTBEHHBIX OOBHEKTOB,
MPOAHAM3UPOBAHEl TPEUMYIIECTBA W BBI3OBEI WX HWHTETpalud. [00anbHBIE KIUMAaTUYECKUE
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ABSTRACT

This paper analyzes the prospects for implementing renewable energy sources at oil and gas
facilities. The article examines technologies for using solar panels and wind generators for autonomous
power supply of remote production facilities, and analyzes the advantages and challenges of their
integration. Global climate change, rising fossil fuel prices and the desire for energy independence are
driving the adoption of sustainable energy sources.

KEYWORDS
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MupoBoe coOOIIeCcTBO, CTPEMSCh OTPAaHWYUTH TEMITBI HM3MEHEHHS KiuMara, BCE dHare
aKUEHTUPYeT BHHMAHHE Ha HHU3KOYIJIEPOAHOM pa3BuThd. [lng obecrieueHHs aBTOHOMHOIO
SHEProCHAOXKEeHHsI YHAJIEHHBIX OOBEKTOB BCE 4alle MCIOJB3YIOTCS COJIHEUHBbIE TMAaHEeTn |
BETPOTCHEPATOPEI.

HedrerazoBast orpacip oka3aliach B CJIIOKHOW CHTYallUH: C OJJHON CTOPOHBI, OHA OCTagrcs
KPYIMHEHWIIMM NOTPEeOHUTENEM 3HEPrHH W MCTOYHHKOM BBIOpocoB CO:, ¢ Apyroil — HMMEHHO 371€Ch
OTKPBIBAKOTCA INHUPOKUE BO3MOXHOCTU I NPUMCHCHUA aHLTepHaTHBHOﬁ OHECPIrCTHUKU. MHorue
MECTOPOXKICHISI HAXOATCSA B OTHANEHHBIX pailoHaX, IIe dHEProcHAOKEeHHWE OT IEHTPATHHBIX CeTei
1100 OTCYTCTBYET, JTHOO OOXOAUTCS CIMIIKOM A0pOro. TpaaIullMOHHBIE TU3ENb-TeHepaTophl TpeOyoT
MOCTOSIHHBIX 3aTpaT Ha TOIUIMBO M 00CIYXHBaHUE, OCOOCHHO B IIMKOBBIC 3UMHHUE U JIETHHUE NEPUOIbI,
KOTJ]a Harpy3Ka Ha TeIUIOUIEKTPOCTAHIIMU JIOCTUTaeT MAaKCUMyMa.
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3n1ech BO30OHOBISIEMbIC HCTOYHUKH IHEPTUH CTAHOBSTCSA pPeajbHOM ajibTepHaTHBON. OHHM He
TOJIBKO CHIDKAIOT Harpy3ky Ha TOC W yMeHBIMIAIOT MOTpeOJIeHHe MPUPOAHOTO raza, HO M JAIOT
MIPOM3BOACTBEHHBIM O0BEKTaM OOIBIIYI0 aBTOHOMHOCTB. [lepexon kK BO30OHOBISIEMBIM HCTOYHUKAM
9HEPruu B HE(TEra3oBOM CEKTOPE AMKTYETCS Cpa3y HECKONBKMMHU MPUYMHAMH. MeXIyHapoIHbIe
KITMMaTHIeCcKue 0053aTeIhCTBa TPEOYIOT OT BCEX OTpacieil COKpaIIeHNsI BHIOPOCOB MAPHUKOBBIX Ta30B.
IIpu 5TOM TEXHOJIOTHH 3a TOCIETHHE TOABI CIETaTd OTPOMHBIN CKaYOK — CTOMMOCTH COJTHEYHBIX
MOJyJIel CYIIECTBEHHO CHHM3MJIACh, YTO JAENaeT MX BIIOJIHE KOHKypeHTOocmocoOHbIMHU. [Ipokmagka
JUHUK 3JEKTporepeaay 3a4acTyl0 SKOHOMUYECKH HelejecooOpa3Ha, a 3aB03 JU3EJNBHOTO TOILIMBA
ob0xomutcst moporo. B Ttakux ycrmoBusix BUD craHOBSTCS HE TIPOCTO AKOJIOTUYHBIM, HO W BBITOJHBIM
pelIeHuem.

ConHeuHble 3JEKTPOCTaHIMH Hanbojee 3PQPEeKTHBHBI B PETHOHAX C BHICOKOW HHCOISIIHEH,
TaKWX KaK MyCTHIHA U cTenr. COBpeMEHHbIE MOHOKPHUCTAIUTNIECKHE TTaHEH JIETKO MacIITabupyroTcs
M MOTYT YCTaHaBIMBATHCS HETOCPEICTBEHHO HA TEPPUTOPHH IMPOU3BOJCTBEHHBIX OOBEKTOB, UTO
CHIDKaeT TIOTpeOHOCT, B  JONOJHUTENBHOW wuHOpacTpykType. Hambonee mnepcreKTHBHBIM
HampaBJICHUEM SIBISIFOTCS THOPUAHBIE SHEPrOCHCTEMBI, OOBEAWHSIOIMIME COJIHEYHBIC MAaHENH,
BETPOTCHEPATOPHl W HAKONWTENH JHEPrud. VX HCIONb30BaHUE TIIO3BONISIET O0ECIIeYNBATH
OecriepeOoitHOE DIIEKTPOCHAOKEHUE HE3aBUCHMO OT IOTOJHBIX YCJIOBHHA 3a CUY€T HAKOILICHHS
M30BITOYHOM SHEPTUU U €€ MOCIIEAYIOUIETO HCIIOJIb30BaHUS B IIEPHO/IbI TIOBBIIICHHOM HATPYy3KH [3].

B xoneunowm wurore, naterpanus BUD B HedTerazoByro mpOMBIIUIEHHOCTh YK€ HE BBITIISIUT
4eM-TO (PyTYpHUCTHYECKUM — 3TO PEalbHOCTH, O0Nafaromas SKOHOMUYECKHMH U 3KOJOTHIECKAMHU
IMEPCIICKTUBaAMMU. BHeI[pCHI/IC COJIHCYHBIX M BETPOBBIX YCTAHOBOK CHHXXACT 3aBUCHUMOCTHL OT
TPaIUIIMOHHBIX HEPTOCEeTeH, COKpaIlaeT BHIOPOCH MAPHUKOBBIX Ta30B H JENIaeT MPOU3BOJCTBEHHBIC
00BEKTHI 00JIee aBTOHOMHBIMH.

Haunbonee mnepcreKTHBHBIM IyTEM pa3BUTHS BUAWUTCS CO3/JaHHE THOPUAHBIX CHUCTEM C
HAKOIMUTCIIAMU SHCPIUU, ACUCHTpAaIU3alua 3HepFOCHa6)KeHI/IH " IMMPUMCHCHUC MPOTrpaMM YIpaBJICHHUA
crpocoM. KoHeuHo, mpenactouT emé Hemano pabOThl MO afanTaliil TEXHOJOTHH IMOJ KOHKPETHBIE
KIIMMAaTHYECKUE U TIPOU3BOJICTBEHHBIC YCIOBHSI, HO HAaIllpaBJICHUE BHIOPAHO BEPHOE.

JIUTEPATVYPA:

1. Hdypowievinviooncosa A., Axbynamosa @., Iupauesa Jlic., Hosenemeenouesa A. Wnterparus
BO300HOBJIIEMBIX MCTOUYHUKOB SHEPrHUHM B JIOTUCTHUYECKUE MPOIecChl HedrerazoBoit orpaciu // NA-
journal.ru, 2024, Ne 5.

2. Bo3zobHo8nAeMble UCMOYHUKU DHepeuu U OeKkapOoHuzayus 6 KOHmeKcme Heghme2az08020
cmpoumenscmaa [Dnextponnsiii pecype]. — URL: https://ptgs.ru/blog/vozobnovlyaemye-istochniki-
enerqgii-i-dekarbonizatsiya-v-kontekste-neftegazovogo-stroitelstva/

3. Paxumoe C.H., Axmedoe M.M. Onrumusanusi SHEPreTHYECKOr0 CEKTopa Y30eKHCTaHa ITyTeM
BHEJIPECHUSI BO300HOBJISIEMBIX MCTOYHHUKOB JHEPIMHM M TNPUMEHECHUS HWHIAUBHUIYaTbHOW CHCTEMBI
sHeproobecnieyenus // inHoBaiuu B Hedreraszopoii orpaciu, 2023, 1. 4, Ne 1, ¢. 74-76.

REFERENCES:

1. Durdygylydjova A., Akbulatova F., Pirlieva J., Dovletgeldieva A. Integration of renewable energy
sources into the logistics processes of the oil and gas industry // NA-journal.ru, 2024, no. 5 /
Durdygylydzhova A., Akbulatova F., Pirlieva J., Dovletgeldieva A. Integracija vozobnovljaemyh
istochnikov jenergii v logisticheskie processy neftegazovoj otrasli, NA-journal.ru, 2024, Ne 5.

2. Renewable energy sources and decarbonization in the context of oil and gas construction
[Electronic resource].VVozobnovljaemye istochniki jenergii i dekarbonizacija v kontekste neftegazovogo
stroitel'stva [Jelektronnyj resurs]. — URL: https://ptgs.ru/blog/vozobnovlyaemye-istochniki-energii-i-
dekarbonizatsiya-v-kontekste-neftegazovogo-stroitelstva/

3. Rakhimov S.N., Akhmedov M.M. Optimization of the energy sector of Uzbekistan through
introducing renewable energy sources and the use of an individual energy supply system // Innovation
in the Oil and Gas Industry, 2023, vol. 4, no. 1, pp. 74-76 /Rahimov S.N., Ahmedov M.M. Optimizacija
jenerggeticheskogo sektora Uzbekistana putem vnedrenija vozobnovljaemyh istochnikov jenergii i
primenenija individual'noj sistemy jenergoobespechenija, Innovacii v neftegazovoj otrasli, 2023, t. 4,
Ne 1, s. 74-76.

265


https://ptgs.ru/blog/vozobnovlyaemye-istochniki-energii-i-dekarbonizatsiya-v-kontekste-neftegazovogo-stroitelstva/
https://ptgs.ru/blog/vozobnovlyaemye-istochniki-energii-i-dekarbonizatsiya-v-kontekste-neftegazovogo-stroitelstva/
https://ptgs.ru/blog/vozobnovlyaemye-istochniki-energii-i-dekarbonizatsiya-v-kontekste-neftegazovogo-stroitelstva/
https://ptgs.ru/blog/vozobnovlyaemye-istochniki-energii-i-dekarbonizatsiya-v-kontekste-neftegazovogo-stroitelstva/

HedTh u raz kak HCTOYHUKH SHEPTHH: CBONCTBA U IPUMEHEHHE
Ixypaesa lunnopa ®@apxonosna', TamxnbaeB Axbapxyxa Pycramxyxaepmd>
L2V yamascs
12 AkageMudeckui muneit @unuana PI'Y medru u raza (HAY) umenu U.M. T'yGkuna B ropoze
Tamikenre
Hayunslif pykoBoauTenb: 3aMecTuTens aupekropa Opunos Kamonuaaun Ycaposuu
Axanemuaeckwii gumeid @umnana PI'Y vedtn u raza (HUY) umenn .M. ['yOkuna B ropose
Tamkenre

AHHOTALIUA

OcHoOBHasI IeTb JAaHHOW padOThl COCTOMT B CPaBHEHHWH TEIIOTBOPHBIX CIOCOOHOCTEH
MPOAYKTOB HedTenepepaOOTKK U Ta30B JUIS ONPEACICHHS KaKOe TOTUIMBO BBITOIHEE MCIIO30BaTh IS
OTOIUICHUS, BBIPAOOTKU DIICKTPOIHEPTHMH WM B TPOMBIILICHHOCTH. TeIIoTBOpHAs CIIOCOOHOCTH
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ABSTRACT

The main objective of this work is to compare the calorific values of petroleum products and
gases in order to determine which fuel is more advantageous to use for heating, power generation or in
industry. Calorific value indicates how much energy is released when fuel is burned.

KEYWORDS
Oil, natural gas, coal, fuel and energy balance, energy sources, environmental friendliness,
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Hedte w mpupomnplii ra3 3aHUMAOT IEHTPAJIbHOE MECTO B TIOOAIFHOM TOIUIMBHO-
9HEPreTHUECKOM OallaHCe, YIOBIETBOPsIS OKOJIO MOJOBHHBEI MHPOBOTO CIpoca Ha 3Hepruro. Jlaxe Ha
(OoHE aKTUBHOTO BHEIPEHUS BO30OHOBISAEMBIX HCTOYHHKOB DHEPIMH OHHM OCTAIOTCSI BaKHBIMHU
Omaromaps cBoeil BRICOKOH APEeKTUBHOCTH, HAIEKHOCTH M IOCTYITHOCTH. Bompoc ux poiu 0co6eHHO
aKTyaJieH B YCJIOBHSAX HEOOXOAMMOCTH COKparmieHus BbIOpocoB CO: MpH COXpaHEHHWU YCTOHYMBOM
paboThl 3HEeprocucrem [1].

Llenp maHHOTO aHamW3a COCTOMT B CPaBHEHWW HE()TH W TPHUPOJHOrO raza C yrieM Kak
SHEPreTHYECKUMH pecypcaMu. TerioTBopHas crnocoOHocTh Hedtu cocramiser 42—47 MJx/kr, y
npupoiHoro raza — 38-55 MJIx/Kr, Torja Kak y yris 3TOT IOKa3aTellb JOCTUraeT Tojabko 20—32
M]Jlx/kr. Bomee BBICOKas 3HEPrOEMKOCTh HE(PTH W Ta3a CIOCOOCTBYET CHIIKEHHIO MOTpeOIeHUs
toruuBa. Kpome Toro, mpupoaHbINA ra3 nMpu3HaH HauboJiee SKOJIOTHYHBIM CPEAH BUIOB UCKOIIAEMOTO
TOIUIMBA, TaK KaK MpPU €ro CKUTaHWUHM BBIIENAETCS 3HAYMTENILHO MEHBIIE YIIIEKUCIIOTo Ta3a,
OTCYTCTBYIOT 30J1a ¥ CEPHHUCTHIE coeuHeHus. HedTh BocTpeOoBaHa B pa3IMUHBIX CEKTOpaxX, BKITOUAs
TPAaHCHOPT, BSHEPreTUKY MW OTOIUIEHHE, OJjarogapsi BBICOKOH OSHEPreTHYECKOHW IUIOTHOCTH U
YHUBEPCATBHOCTH TMPUMEHEHHUs. [IpUpOogHBIA Ta3 IIMPOKO UCIONB3YeTCS B MPOMBIIUICHHOCTH,
JIOMAIITHEM XO3SIMCTBE ¥ Uil BHIPAOOTKH JIIEKTPOSHEPIMH, OCOOCHHO JUISI MOKPBHITHS TTHKOBBIX
Harpy3okK, JAEMOHCTPUPYs BBICOKYIO 3KOJOTHUYHOCTH U 3((eKTUBHOCTb. B memom mnpuponHsiii ras
NPEeBOCXOAUT HE()Th W Yroib IO YPOBHIO SKOJOTMYHOCTH M OCTA€TCSl KIOUEBBIM II€PEXOHBIM
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TOIUTMBOM. B TO e Bpems pallMOHAIBHOE HWCIIOJNB30BAHHE BCEX BHJIOB HMCKONACMBIX PECYpCOB
MO3BOJIIET ~ MUHAMH3HPOBATH  JKOJOTMYECKHE  PHUCKA W TOJJIEPXKHUBATh  0€30MacHOCTh
SHEPTrOCHA0KCHHS.
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PaboTa nmocesineHa n3ydeHHIO BIUSHIS HTHOOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI Ha
KadecTBO 00yueHusI nHpopMaThKe B akajgemmdeckoM nuree npu Ounmane PI'Y vedtn u raza (HUY)
umenu .M. I'yOkuna B 1. Tamkenre. llenpto uccienoBanus sSBisercs onpeseneHue 3h(HEeKTUBHOCTH
UCTOJIBb30BaHUs LU(QPOBBIX  00pa30BaTENBHBIX  PECYPCOB, OOJIAUHBIX CEPBHCOB U Cpel
NPOrPaMMHUPOBAHUST B TIpoliecce OOydYeHHs CTaplICKIACCHUKOB. B paboTe MPUMEHSUIMCh METOIbI
aHanmu3a y4eOHbIX Iat(opM U MPAKTHIECKOE BHEIPEHUE WHTEPAKTHBHBIX MHCTPYMEHTOB Ha ypOKax
uHpopmaruku. [lomydeHHBIE pe3yabTaThl TMOKA3bIBAIOT, YTO IM(POBBIC TEXHOJOTMH IOBHIMAIOT
MOTHUBAIIMIO YYAIIUXCS U CIOCOOCTBYIOT JTy4YIIeMy YCBOSHHIO YUEOHOTO MaTepuaa.
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ABSTRACT

The paper examines the impact of information and communication technologies on the quality
of computer science education at the Academic Lyceum of the Branch of Gubkin University in Tashkent.
The study aims to determine the effectiveness of using digital educational resources, cloud services and
programming environments in teaching high school students. The research methods include the analysis
of educational platforms and the practical implementation of interactive tools in computer science
classes.

KEYWORDS
Computer science, digital educational environment, programming, cloud services, distance
learning.

PazButie 1HMQPOBBIX TEXHONOTWH OKa3bIBACT 3HAYUTEIBHOE BIHMSHHE Ha COBPEMEHHYIO
cucrteMy oOpa3oBaHus. B akageMuueckux JMIEsX, OPUEHTHPOBAHHBIX Ha MOATOTOBKY K TEXHUYECKUM
By3aM, MH(OpPMATHKa CTAHOBUTCS HE TOJHKO YYEOHBIM IMPEIMETOM, HO U OCHOBOI (popMupoBaHus
npodeccronanibHbIX KomnereHuui. g yuamuxcs nunes npu @unmane PI'Y nedru u raza (HUY)
umenn W.M. T'yObkuna B 1. TamkeHTe OCOOEHHO BaXHO yMeTh paboTaThb € COBPEMEHHBIMHU
MPOrpaMMHBIMHU CPEJICTBAMH, TaK Kak B OyAyIlleM MM IPEACTOUT OCBaWBaTh CIOKHBIE HHKEHEPHBIE U
TEXHOJIOTUYECKUE TUCITUTUTAHBL.

B pamkax maHHON paOoThl OBUTH M3y4deHBI BO3MOXKHOCTH HCHOJB30BaHus cepBHcOoB Google
Workspace for Education, o0a4HbIX cpen mporpaMMHpPOBaHUs U TIAT(HOPM COBMECTHOW pPa3pabOTKH.
IIpaxTrueckas gacTh npoBoauiachk B 11 kimacce Ha ypokax HH(PpOPMATHKH IIPH M3ydeHUH s3b1ka Python.
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VYuamuecs: BBITIOMHSUIA 3aJ]aHHs B OHJIAHH-CpPeNlaX, YTO MMO3BOJWIO UM OBICTPEE HAXOAWTH OIIUOKU H
aHaJIM3UPOBATH CBOM PEIISHUS COBMECTHO C MPETIOaBaTCIICM.

AHanm3 pesynasraTtoB mokazan, uto BHeapeHwe WKT momoxurensHO BiusieT Ha y4eOHYIO
MOTHUBAIUIO, (POPMHUPYET HABBIKM CaMOCTOSTCIILHOW pPabOThl W pPa3BHBACT aJITOPUTMHUYECKOC
MbImuieHre. OMHAKO BBIABICHA HEOOXOAMMOCTH IMOCTOSTHHOTO ITOBBIMICHUS MH(PPOBON TpaMOTHOCTH
MIeJIaroroB U OOHOBJICHHSI METOIUICCKOM 0a3bl. [IepCIIeKTHBEI JATEHEHITHX UCCIIEIOBAHUI CBSI3aHBI C
UCTOJh30BAHUEM  BUPTYaJbHBIX  JITAOOpAaTOpPHiA W M3YyYCHHEM BOIPOCOB  HMH(OPMAIMOHHOM
0€301MacHOCTH B IIKOJILHOU CPeIe.
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AHHOTAIIA

B coBpeMeHHO# HedTerazoBoid orpaciau m00bMa HEPTH HEM3OSKHO COMPOBOKIACTCS
nojydyeHueM nonytHoro HedraHoro raza (IIHI'). HecmoTps Ha 3HauMTeNbHBIA SHEPreTUUECKUI
MOTEHIUAIL, 3TOT PECYPC YacTO HE UCIIONIB3YeTCs palliOHAIBHO. Ero CKUTaroT U 3TO MPUBOAUT K TNIOXUM
mociencTBusaM. B maHHO# paboTe pacCMOTPUM BO3MOYKHOE PEIICHUE 3TOM TPOOIEMBI.
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ABSTRACT

In the modern oil and gas industry, oil production inevitably involves the production of
associated petroleum gas (APG). Despite its significant energy potential, this resource is often
underutilized. It is flared, leading to dire consequences. This paper will explore a solution to this
problem.

KEYWORDS
Associated petroleum gas, pollution, electricity.

OnHUM U3 NPAaKTHYECKUX PEIIEHUH MPoOaeMbl (akeIbHOTO CKUTAaHHUS MOMYTHOTO HE(TIHOTO
rasa SIBJISETCS €ro MCIIOIb30BaHUE /ISl JIOKAIBHON BBIPAOOTKH 3JIEKTPOIHEPTUN HEMOCPEACTBEHHO Ha
HEPTIHBIX MECTOpOXAeHUsIX. [lonyTHBIN HEPTAHOM Ta3, oOpasyromuiics B mporecce 1o0bYn HedTH,
1ocJie IPEABAPUTEIBHOM OYUCTKHU OT IIPUMECEi HalpaBIIsieTCsl B Ta30IOPIIHEBBIE WIN I'a30TypOUHHBIE
ycTaHoBKH. B atmx ycranoBkax [IHI' wucnmome3yerca B kauecTBe TOIUIMBA JUIsl TE€HEpaLUU
3NIEKTPO3HEPTUH.

[IpousBenéHHass 3MEKTPOIHEPTUs] MPHUMEHSIETCS ISl OOECIeYeHHs] TEXHOJOTHMUYECKUX
nporneccoB HedTemnoObu, BKIIIOYAs PabOTy HACOCHOTO OOOPYAOBaHMS, KOMIPECCOPOB U CHCTEM
aBTOMATH3alMU. DTO TO3BOJSET CHU3UTH 3aBHCHMOCTH MECTOPOXIECHWH OT BHEIIHWX HCTOYHHKOB
JNEKTPOIHEPTUU M COKPATHUTDH IKCIUTyaTaI[IOHHBIE 3aTpaThl. B oTMuYMe OT TPaHCIIOPTUPOBKH Ta3a Ha
OonplIMe paccTOSHUS, JaHHBIA coco0 He TpeOyeT CTPOMTENhCTBA NPOTHKEHHON ra30TpaHCIOPTHOR
MHQPACTPYKTYpBI, UYTO JAEJaeT €ro SKOHOMHYECKH UeNecoOOpa3HbIM Ul YOANEHHBIX W MalbIX
MeCTOpOXKIeHUH [2].

Taxum 00pa3oM, UCTIONB30BaHUE MTOMYTHOTO HEPTSHOTO ra3a Ajsl BEIPAOOTKH JIEKTPOIHEPTUH
MO3BOJISIET 3HAYMTEIILHO COKPAaTHTh OObEeMBbl (DAaKeJbHOTO CHKUTAaHUS, YMEHBIIUTh BBIOPOCHI
MApHUKOBBIX W 3arpsI3HSIONMIMX BEMIECTB B arMocdepy © oOecmednTh Oojiee paroHaIbHOE
WCIIOJIb30BAHNE YHEPTETUIECKIX PECYPCOB.
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AHHOTALUA

B pabore paccmaTpuBaroTCs SKOJIOTHYECKHE BOIPOCH, CBsI3aHHBIE C HE(TEra3oBoi
MPOMBIIINIEHHOCTBI0O B cTpaHax LlenTpampHOl Aswu. M3ydeHB OCHOBHBIE BO3AEWCTBUS JOOBIYH
YTIIEBOJIOPOJIOB HA MPUPOLLY: 3arpsisHEHHE aTMOC(hepsl, pa3auBbl HEPTH, YXYIAIMICHNE COCTOSHUS TOYBEI
U COKpalleHue OuopaszHooOpasus. [IpoaHann3upoBaHa B3aUMOCBSI3b MEXIY AaKTHBHOW JOOBIYEH
pecypcoB U Kpu3ucoMm Apanbckoro Mopsi. OnrcaHsl criocoObl yMEHbIICHHS Bpeia OKpYKaloliei cpeae,
BKIIFOYast IepepaboTKy IMOIMyTHOTO Ta3a, HaONIoeHHe 3a COCTOSHHEM OKpPYKAaIoIeH cpenbl H
BOCCTaHOBJIEHHE 3eMenb. ChenaH BBIBOJ O HEOOXOAMMOCTH KOMILIEKCHOTO MOAXOAa K PEHICHHUIO
9KOJIOTUYECKHX BOTIPOCOB B JAHHOM cdepe.
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ABSTRACT

The study looks at environmental issues tied to the oil and gas industry in Central Asia. It
examines the main impacts of hydrocarbon extraction on the environment, such as air pollution, oil
spills, soil damage, and loss of biodiversity. The study analyzes the link between heavy resource use and
the Aral Sea disaster. It describes methods for reducing environmental harm, like processing associated
gas, monitoring the environment, and restoring land. The study concludes that a comprehensive
approach is needed to handle environmental issues in this industry.

KEYWORDS
Oil and gas industry, environmental problems, environmental pollution, Aral Sea, Central Asia,
associated gas utilization, land reclamation.

HedrerazoBas cdepa urpaer BaxHYIO poJib B 3KOHOMHKE cTpaH lleHTpanbHON Asum, HO
noObda HeTH M Ta3a BBI3BIBACT CEPbE3HBIE JKOJIOTMYECKHE TPYAHOCTH. B V30ekucrane
NOATBEPKAEHHBIE 3amackl HeTH — IpUMEPHO 82 MUJTMOHA TOHH, Taza — 1,85 Tpuuimona KyboMeTpoB.
[Ipu aToMm, HedTerazoBas cdepa coctasmnsier okoso 16 npouentoB BBII ctpansl. AkTHBHAs pazpaboTka
MECTOPOXACHUN CHUJIBHO BIWSET HA MPHPOILY, MOITOMY BaXHO HM3Y4YHTh, KaK MPOMBIIIJICHHOCTb
BO3/ICHCTBYET Ha OKPYKAIOILIYIO CPey, M HATH criocoOBI peieHust 3TuX npobieM. OAHOH U3 TIIaBHBIX
HKOJIOTHYECKHUX MPOOJIEM SIBISIETCS 3arps3HeHue Bo3ayxa. IIpu go0brue, mepepaboTke M CKUTAaHUU
HeTH W Taza B BO3JAyX IMONAJAOT TAPHUKOBBIC Ta3bl (YIJIEKHUCIBIA Ta3 W METaH), CEPHUCTHIC
COEIMHEHMS] U OKCHJBI a30Ta. OCOOEHHO OmMacHO Cxkuranue momyTHoro HedrsHoro rasa (ITHI) na
¢akenax. DT0 NPUBOIUT K OOJBIIUM BRIOpOCAaM M MOTEPE BaXKHOI'O MCTOYHMKA 3Hepruu. Exkeroansie
BBIOPOCHI KPYITHBIX HEPTSIHBIX MPEIPUATHI CPAaBHUMBI ¢ OOIUMH BBIOPOCAMHU LIENBIX CTPAaH H BHOCAT
3HAYUTENLHBIN BKJIAJ] B N3MEHEHUE KinMarta. Pa3nmuBel HeTH OnacHsI JUIsi BOJHBIX dKocucTeM. HedTh
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o0pa3yeT Ha TOBEPXHOCTH BOJIbI TUIEHKY, KOTOpask MEIIaeT IIPOHUKHOBEHUIO KUCIOPO/Ia M CBETA, YTO
MPUBOANT K THOEIH MOPCKHX OpraHm3MOB. MccremoBaHUS MOKa3BIBAIOT, YTO OKOJO 30 MPOIEHTOB
MOBEPXHOCTH MHPOBOTO OKeaHa cTpaaeT ot HedrsaHoro 3arps3aenus. [ maBa OOH Ha3Bai BRICEIXaHE
ApallbcKOro MOpsi KpYyIHEWIIeH 3KOoJoruueckoil karactpodoii coBpemeHHOcTH. [Lmomaas Mops
COKpAaTWIIach B TPH pasa, ypOBEHb BOABI ymaji Ha 29 MeTpoB, a 006EM BoABI yMeHbITIIICA B 15 pa3. Ha
MecCTe JHa TOSBUJIACh MyCTHIHS ApankyM (6 MWITHOHOB TE€KTAapOB), COCTOAINAsl M3 TECKa W COJH.
Brichixanue Apaia CHIIBHO YJapuio 10 PETHOHY: W3-32 OCTAHOBKH PHIOHOM JIOBIM MHOTHE TIOTEPSLTH
paboTy, BeTep Pa3HOCUT COJIb M SJIOBUTHIC BEIISCTBA C BBICOXINErO JIHA, YTO NMPHUBOJUT K POCTY
3a0omeBannii. {751 yMEHBIIEHHS BPEAHOTO BO3ACWUCTBUS HA TPHUPOIY HCIIONB3YIOT COBPEMEHHBIE
TexHonoruu. ['epmeTnyHbIe CUCTEMBI cO0pa U TPAHCIIOPTHUPOBKU HE(TH M Ta3a MOMOTAOT UCKIIIOYUTh
MOTEPU YIIICBOJOPOJOB. BaxxHBI Takke OOBAJIOBKA CKBAXHH IS TPEAOTBPAIICHUS Pa3IMBOB M
MCTION30BaHME 0e30MacHBIX OypOBBIX PACTBOPOB HA BOJHOW OCHOBE.

OmHo U3 TIaBHBIX HAMpaBlIeHUH — 6oJree mupokoe ucnoiab3oBanne [THI: BMecTo ckuranus ero
MOXXHO UCIHOJB30BaTh JUIsl TPOW3BOJCTBA AJICKTPOSHEPTUH WIH IepepadaThiBaTh B IOJIC3HBIC
XUMHUECKUEe BemecTBa. [locie okoHYaHMS pa3pabOTKU MECTOPOXKIACHHN MPOBOIST BOCCTAHOBIICHUC
HapYIICHHBIX 3€MeNb C MPUMEHEHHEM OMOJIOTHYECKUX METOIOB OYHCTKY 1MO4Bbl. OmbIT LleHTpanbHoi
Azun IMOKAa3bIBA€T, YTO BAXHO YYUTBIBATH OKOJOIMYCCKUE TIOCICACTBUA IPU IIJIAHUPOBAHUHN
SKOHOMUYECKOW JeATeIbHOCTH. HemnpaBUIbHOE HCIIONB30BaHUE PECYPCOB MOXET IPUBECTH K
HEOOpAaTHMBIM W3MEHEHHSIM B TPUPOJE M COIHMAIHHO-3KOHOMHUYECKHM mpobieMaM. CoBpeMEHHBIE
TEXHOJIOTHH TTO3BOJISIFOT 3aMETHO CHU3HTH Bpe 0T HeprerazoBoit oTpaciu. Mcmoas30BaHNe IOy THOTO
rasa, CUCTEMbl KOHTPOJII U BOCCTAHOBJICHHE 3€MEJb JIOJIKHBI OBITh 00SI3aTEIBLHBIMU TSI HE(PTIHBIX
KoMIaHuid. PemieHne 5SKoOJIOTHMYecKWX mpoOieM TpeOyeT COBMECTHBIX YCHIWH TOCYAapCTB,
MEXIYHAPOIHBIX OpraHu3amwii, Om3Heca M oOmecTa. JlampHeimme wuccienoBaHUsS MOTYT OBITH
HampaBJicHbl Ha pa3paboTKy Oosiee 3PPEKTUBHBIX CIOCOOOB OUMCTKU 3arpsA3HEHHBIX TEPPUTOPHNA H
BHCAPCHUC HI/I(prBBIX TEXHOJIOTUI JJIsA Ha6JIIO,HCHI/I$I 3a COCTOAHUEM IMPUPOABLI, YTO COOTBECTCTBYCT
MHUPOBBIM TEHACHIINSM B 00JIACTH YCTOWYHBOTO Pa3BUTHA HE(TETa30BOM OTPACIIH.
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AHHOTALUA

B 21 Beke mepexon K 3el€HOH MOJENW pa3BUTHS OKOHYATENHFHO TpaHC(HOPMHUpOBAJICS W3
AKOJIOTHYECKOM IMMOBECTKH B CTPATEIMYCCKUN MPHOPHUTET IT00ATBEHON IKOHOMHYECKOH 0€301MacHOCTH.
Ha ¢one peamms3amum OOHOBICHHBIX HAIMOHAIBHBIX KimMarhdeckux 1wtanoB (NDC) wu
npoBosriamenuss 2025 roma B psge cTpaH (HampuMep, B Y30eKHCTaHE) TOJOM <«3EJICHOTO» pOcCTa,
KPUTUYECKH Ba)KHBIM CTAaHOBHUTCS BONPOC OOBEKTHUBHON OLEHKH SPQEKTHUBHOCTH MPOBOAUMBIX
pedopm. B aToM mccienoBannu s ObI XOTEN AaTh OICHKY U3MEHEHUSM B CTPYKTypEe HallMOHAIBHBIX U
00aIbHBIX JKOHOMHUK CTpaH MHpa B paMKaxX OJKOJOTHYECKH OPHEHTHPOBAHHOTO pPa3BUTHS,
MIPOaHaJIM3UPOBATh COBPEMEHHBIE TTOIXOABI K OlIeHKE 3()()EKTUBHOCTH «3€JICHOTO» IEePEX0/a, BBISBUTh
KITIOUEBBIE TEXHOJOTHYeCKHe W (PUHAHCOBBIE BBI3OBHI 2025-2026 TOMOB W MPEIOKUTEH aJalTHBHEIC
peIIeHus IS X TPEOOTICHHUS.
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Assessing the effectiveness of the transition to a green economy: challenges and solutions
Tuchkov Nikita Alexandrovich

Student

Academic Lyceum of the Branch of the RSU of oil and gas (NRU) named after [.M. Gubkin in
Tashkent

Scientific supervisor: senior lecturer Farida Tursunovna Niyazova

Academic Lyceum of the Branch of the RSU of oil and gas (NRU) named after [.M. Gubkin in

Tashkent

ANNOTATION

In the 21st century, the transition to a green development model has finally transformed from
an environmental agenda into a strategic priority for global economic security. Against the background
of the implementation of updated national climate plans (NDC) and the proclamation of 2025 in a
number of countries (for example, in Uzbekistan) as the year of "green" growth, the issue of an objective
assessment of the effectiveness of ongoing reforms is becoming critically important. In this study, I
would like to assess the changes in the structure of national and global economies of the world's
countries within the framework of environmentally oriented development, analyze modern approaches
to assessing the effectiveness of the "green" transition, identify key technological and financial
challenges of 2025-2026 and propose adaptive solutions to overcome them.

KEYWORDS
Green economy, National Environmental Plan (NDC), roadmap, legislative initiatives, energy
efficiency, drip irrigation, educational programs, green production.

3eneHass 5KOHOMUKA — 3TO MOJIEIb Pa3BUTHsI, 0OecreunBaronias 3KOHOMUYECKHI POCT MPH
COXpaHEeHUH TPUPOTHBIX PECYPCOB U YIYUIICHUH KauecTBa >ku3HU. CerojHst rio0anbHble SKOHOMUKU
TpaHC(OPMHUPYIOTCSI B CTOPOHY YHMCTOrO NPOM3BOACTBA, 4YTO 3akperieHo B OmnpenenseMblx Ha
HaroHaidbHOM ypoBHe Bkiagax (NDC) — crparermueckux MOKYMEHTaxX II0 pPEarnpoBaHUIO Ha
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M3MEHEHHUs KiuMaTa. KioueBple 3amaud BKJIIOYAIOT MUTHTAMIO BBIOPOCOB W WHTETPALHIO
KJIMMAaTHYECKHX [IeJIel B 9KOHOMHUKY.

B V36exncrane mporpamma NDC mocTeneHHO BHEApSieTCsl B MPOM3BOACTBO M COIHAIFHYIO
*Ku3Hp 4depe3 Ctpareruto pa3Butud Ha 2022-2026 ronsl M eXerofHsle MiaHbl TOCYJapCTBEHHOTO
Oromkera. OCHOBHOM yIop [enaeTcss Ha MOBBIIICHHE OJIarOCOCTOSHHUS HACEICHUS U MHTETPALUIO B
MHPOBYIO SKOHOMHYECKYIO cuctemy. [1]

K OCHOBHBIM BBI30BaM OTHOCAT MPOCTYIO DKOHOMHIO MPEANpUSITHH Ha OOOPYAOBaHMU U
9HEPIuu, MPoOIEMbl CTAHIAPTH3ALNN U CepTUDHUKALINU, HHPPACTPYKTYpPHBIE MPOOETIBI, COLIHATBHBIC U
skoHoMudeckue prucku. Kak Kapm Mapxkc mucain B cBoux Tpynax: «Ilockonbky nmprubaBodHasi CTOUMOCTB
CO3JaeTCsl TOJIBKO KMBBIM TPYIOM, CHIDKEHHE 3aTpaT Ha «OBELIECTBICHHBIA TPyn» (YroJib, TOIUIUBO,
Marepuanbl) MO3BOJISIET YBEIMYUTh HOPMY MNPUOBUIM TP HEM3MEHHOM oObeMe KamuTama» [2].
O6opynoBaHre He OOHOBIAETCSA B CBSI3W C JIOPOTOBH3HOW OOHOBIEHHS, OOCTY)XKMBAaHUS TEXHUKH, a
TaKXXe HEXBATKOM KBaIN(UIUPOBAHHBIX COTPYAHUKOB M 00yUEHHEM yxKe UMeromxcs kaapos. Ilepexon
K 3eJIEHONW SKOHOMHUKE MOXKET COIIPOBOXAATHCS POCTOM IPOU3BOJICTBEHHBIX HU3JEPKEK, YBEIMUEHUEM
HAJIOTOBOM HArpy3KH, COKpalleHHeM pabouMx MeCT B TPaJUIMOHHBIX OTPACisiX W POCTOM ILEH Ha
HEKOTOPBIE MPOLYKTHI M YCIyrd. ECTh pUCK yCHIICHHS COLMAIBHOTO HEPABEHCTBA, €CIIM BBITOABI OT
«3eJIEHOTO» Mepexoia paclpeeNnsTcs HepaBHOMEPHO.

JlukBugaMsl BBI30BOB M BHEIAPEHHE «3EJIEHOT0» MPOM3BOACTBA TPEOYIOT KOMILIEKCHOTO
MOAXONA,  BKIIOYAIOIIErO  3aKOHOMATENbHbIE  HHULHUATUBBL, TEXHOJOIMYECKHE  HMHHOBAIWH,
MEXIYHApOOHOE COTPYOHHYECTBO M 0Opa3oBaTesIbHBIE NPOrpaMMbl. OTH MEpbl HAIlpaBIECHBl Ha
CHIDKEHHE HETaTMBHOTO BO3/ICHCTBHS Ha OKPYKAIOUIYIO CPEAy, TOBBILICHUE dHEProd(pPeKTHBHOCTH,
pa3BUTHE BO30OHOBISIEMBIX HICTOUHUKOB SHEPTHH U CO3J]aHIe YCTOWYHBOM SKOHOMUKH. [3] K 0cHOBHBIM
CTpaTerusM s Obl OTHEC MOACPHHU3ALMIO IPOMBIIIIICHHOCTH, KWJIMIIIHOTO CEKTOPa U HHPPACTPYKTYPbI
C BHEJPEHHEM DHEProcOeperaronx TeXHOIOTHH, MOCTENCHHBIN TIEpeXol Ha COTHEYHYI0, BETPOBYIO,
THIPO- U JIPyTUE BHUJBI BO30OHOBISIEMON SHEPTHH MO3BOJSIET CHU3UTH 3aBUCUMOCTH OT MCKOIAEMBIX
BUAOB TOIUIMBA U YMEHBLIMTH BBIOPOCHI IAPHHMKOBBIX TIa30B, BHEAPEHHE BONOCOEPErarolInx
TEXHOJIOTUH (HarpuMep, KareabHOro OPOLIEHHSI) B CEIbCKOM X03SIMCTBE U APYTUX OTPACIISIX TOMOTAeT
CHHM3HTH PACcXOJl BOABI U CIIPABHUTHCS C 3aCyXaMH, OITyCTHIHUBAHUEM U BOAHBIM Ae(DUIIITOM, BHEAPEHHE
OCHOB «3€JIEHOI» 3KOHOMUKH B 00pa30oBaTesIbHbIE IPOrPaMMBI, IIOAT0TOBKA M IIEPENOArOTOBKA KaIpOB,
MIOBBIILICHUE OCBEJOMJIEHHOCTH HAcCEJIEHHsI O BONPOCAaX YCTOMYMBOIO pa3BUTHA U OEpeKHOro
oTHouIeHus K npupoze. B Y3zoekucrane nporpamma NDC mocTeneHHO BHEAPSETCS B IPOU3BOJCTBO U
couManpHyl0 JKnM3Hb uepe3 Crparernto paszButuss Ha 2022-2026 rompl M €XKETOJHBIE IUIAHEBI
rocyapcTBeHHOro Oromkera. OCHOBHOM ymop AesaeTcsl Ha NOBBILICHUE 0J1aroCOCTOSHUS HAaceNeHUS U
MHTETPAIMIO B MUPOBYIO SKOHOMUYECKYIO CUCTEMY.
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AHHOTAIIUA

Henbto manHON paboTHI SBISIETCS MCCIeIOBaHUE PErYISTOPUKN 00pa3oBaTeIbHOTO Mpolecca
Ha ocHOBe MOHATHS ORASTA c yderoM mpOeKTHBIX, COOBITHIHO-OPUEHTHPOBAHHBIX U CHCTEMHBIX
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ABSTRACT

The purpose of this study is to investigate the regulatorics of the educational process based on
the ORASTA concept, taking into account project-based, event-driven, and systems-oriented
approaches. The methodology incorporates monitoring mechanisms for identifying complex dynamic
regimes, including limit cycles, irregular oscillations, black hole effects, and r-windows, which may
indicate the emergence of instability or loss of controllability in the educational system in the era of
artificial intelligence, digital transformation, and big data.

KEYWORDS
Regulatorics, educational ecosystem, nonlinear dynamics, limit cycles, irregular oscillations,
black hole effects, r-windows.

Bricmie y4ueOHBIE 3aBEJICHUSI CTAIKMBAIOTCS C BO3PACTAIONIMMH BBI30BAMH B TOJIOTOBKE
BBIMTYCKHUKOB K pBIHKAM TpyJa, XapakTepusyrommmcs udpoBoi TpaHpopmainueir ObICTPHIMU
TEXHOJIOTHYECKUMH HM3MEHEHUSIMH, OONBIIMMHU AaHHBIMH M POCTOM CHCTEMHOH CIIOKHOCTH, YTO
TpeOyeT pa3BUTHS alallTUBHBIX KOMIETEHINH, HM(PPOBOI rPaMOTHOCTH U CUCTEMHOTO MbIIieHus [1].
CoBpeMeHHbIe ITpodeccui TPeOYIOT He TONBKO MPEAMETHO-CIielMQUIecKuX 3HaHUH, HO ¥ CIIOCOOHOCTH
(YHKLIMOHUPOBATH B CIIOKHBIX aJallTUBHBIX CUCTEMAax, HHTEPIPETUPOBATH JaHHbIC 0OPaTHOW CBSI3U U
NPOEKTHPOBATh JHOO YNPABIATh PETYISATOPHBIMU MPOLECCAMH B TEXHOJIOTMYECKHX, HE(TEra3oBBIX
chepax. OOpazoBaTeIbHBIC TEXHOIOTHH UTPAIOT IIEHTPAIHHYIO POJIb B OTOH TpaHCPOPMAITUH, H3MEHSS
KaK TeJJaroTHYecKue PaKTHKH, TaK ¥ HHCTUTYIIMOHAIbHOE ynpasienue. [ludpossie oOpazoBarTensHbie
Cpelpl, aHAJIMTHKA 00Yy4eHHsI, HICKYCCTBEHHBIN WHTEIUIEKT U aJalTUBHBIE 00pa30BaTeIbHBIE CHCTEMBI
TpeOyIOT KOHIIENTYaIbHBIX PaMOK, BRIXOISIINX 32 IPEEIIbl TPATUIIMOHHBIX MEJarorn4ecKux Mozenei
W YYHUTBIBAIONIMX PETYJSIMI0, 00paTHBIE CBS3M W TIPOLIECCH NMPHHATHUS PEIICHHH Ha Pa3InYHbIX
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YPOBHSX 00pa3zoBaTenbHON cucTeMbl. OIHAKO MHOTHE CYILECTBYIOIINE MOAXOIBI K 00pa30BaTeIbHBIM
TEXHOJIOTHSIM HOCSIT ()parMEeHTapHbIN XapakTep, POKycHupysich NPEUMYIIECTBEHHO HA HHCTPYMEHTAX, a
He Ha 0a30BbIX pPETyASTOPHBIX MPHUHLMIAX, ONPEACISIOINX OOy4YeHHe, IpEeroAaBaHUEe U
MHCTUTYLMOHAJIbHBIE yIIpaBlieHYeckue pemeHus [2]. Ans mpeomoieHUs NaHHOTO Pa3pbiBa B CTaThe
OpeayaraeTcs B KauyeCcTBE HOBOH aKaJeMHUYeCKONW AMCLUIUIMHBI JUISL BBICIIETO 00pa3oBaHUs
TUCIIUILTNHY Perynaropruka — HaydHO-0Opa3zoBaTenbHasi KOHIEMus, BBenénHas b. H. XunnpoBsim.
Perynsaropuka npeacrasiser co0oi HAyUYHYIO TEOPUIO, OPUEHTUPOBAHHYIO Ha W3yYCHHE MPHHLUIIOB,
MoJieNell 1 MEXaHU3MOB PETYJISIIKM B CIIOKHBIX cucTeMax [3]. B oTnuyme oT cucTeMHO# OMOIOTUM Uit
KHOEpPHETUKH, PETYIATOPHUKA HE SIBJISETCSI METOJO0IOTHYECKUM IIOAMHOKECTBOM 3THX HalpaBlIeHUH, a
BBICTYIIa€T KaK CaMOCTOSITENbHAsl TEOpETHYECKas IUCHMIUIMHA, oO0Jafaromas COOCTBEHHBIM
MOHSATHHHBIM ~amnapaToM, TEPMUHONOTHEH W wWcTOopHed pa3BuTHA. B JaHHOM HCClieIOBaHUU
IPUMEHSETCS IPOEKTHO U COOBITHIHO-OPHUEHTUPOBAHHBIN U CUCTEMHBIN ITOIXO0/BI K 00pa30BaTeIbHBIM
TEXHOJIOTHSIM, OCHOBAaHHBIN Ha KOHIENINH peryasaTopuku 1 moxenu ORASTA B kauecTBe KIIFOUEBOTO
TEOPETUYECKOro Kapkaca. Ha ocHOBe aHanmnM3a XapaKTEepPHBIX pEIIeHHH CHCTEMbl YpaBHEHUH
PETYJSTOPUKM  BBISBICGHBl  CIEAyIOmMe  00NacTH  OJHOTHUIHOrO  (YHKIMOHUPOBAHHS B
napaMeTpHYECKOM MOPTPETe MOJACIILHOTO YPaBHEHHS PETYIATOPUKH [3]

— [100000] — tpuBuansusii artpaktop; [0 1000 0] — cramumonapusrii pexxum; [00 1 00 0]

— mpenensHbIA 1k Tuna Ilyankape; [0 0 0 1 0 0] — nuaammueckwuit xaoc; [0 000 1 0] —

addext «aepHas apipay; [00000 1] — “r-windows”.

OO6paszoBaTenbHble CUCTEMBl PACCMATPUBAIOTCSA KakK CJIOXKHBIE aJalTHBHBIE 3KOCHCTEMBI, B
KOTOPBIX HPOLCCCHI O6y‘-ICHI/I$I, HHCTUTYUUOHAJIBHBIC CTPYKTYPLI U TCXHOJOTMYCCKHUEC KOMIIOHCHTBI
JUHAMUYECKH B3aWMOJICHCTBYIOT BO BpeMEHHM. HeHpOKOrHUTHBHBIE MEXAaHHU3MBlI CEIEKTUBHOIO
BHUMAaHUS, BKJIIOYAsl PETUKYISAPHYIO aKTUBHPYIOLIYIO CUCTEMY, MOT'YT OBITH KOHIIEIITYaIN3HPOBaHbI
KaK OIepaTop-peryisiTop, OCYIICCTBISIOMUNA  (QUIABTPAIMI0O U NPUOPUTH3ALMIO  BXOJSIIUX
WHQOPMAIMOHHBIX TIOTOKOB. B YCIOBHUSIX BBICOKOH WH(QOPMAIMOHHON HACHIIIEHHOCTH IH(POBBIX
00pa3oBaTeNbHBIX Cpel AAaHHBIA OmIepaTop OOECIeUYMBAET yCTOWYMBOCTh KOTHHUTUBHOW CHCTEMBI
oOyyaromerocs, MpenoTBpaiias Neperpy3ky U XaoTH3alMI0 BOCIPHATHA. B pamMkax perynsTopHOTO
nojaxona obOpa3oBaTellbHasE PeaibHOCTh, BOCIPHUHAMAaeMas OOydarommMmcsi, (GOopMHpYeTcsi He Kak
MOJIHOE OTOOpa)KeHHE yueOHOU Cpelibl, a KaK pe3ysbTaT PeryJupyeMoro ycpeaHeHuss HHPOpMaIiy BO
BpeMeHH. [laHHBIN poliecc OnpeaessieT HHANBUAYATbHBIE Pa3InyHsl B 00pa30BaTEIbHBIX TPACKTOPHSIX,
MOTHUBAIIMU U Pe3yJIbTaTax 00yUueHHS.

Takum o00pa3oM, HpH BBISIBICHHHM PHCKOBAHHBIX COCTOSIHUI PEryJIiTOPHBIE MEXaHH3MBI
ORASTA MHMIMUPYIOT aJalTUBHBIE PEAaKLNH, TAKHE KaK MepEeHacTPOWKa MapaMeTpOB CUCTEMBI WIIH
nepepacnpeziesicHue pecypcoB. ITo obOecreuyrBaeT ycToiunmBoe, HanéxHoe u AP (EeKTUBHOE
(YHKIIMOHUPOBaHUE 00pa30BATEIILHON CHCTEMBI M MOJCPKUBACT MPUHSATHE PEUICHUH, OCHOBAHHBIX
Ha OOJBIINX JAAHHBIX, HA PA3IMYHBIX OPTaHU3ALNOHHBIX YPOBHSX.
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