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INTRODUCTION

As Editor-in-Chief of the International Journal of Professional Science, | am pleased to
present the second part of our fifth issue for 2024. This publication comes out from the very
heart of Nizhny Novgorod, Russia, under the auspices of the Scientific and Public
Organization. "Professional Science" embodies a beacon of knowledge and innovation in a
wide range of scientific fields. The articles presented in these pages represent the pinnacle of
contemporary research on advances in architecture and construction, energy and
environmental technology, and industrial research and manufacturing.

Sincerely,

Krasnova N.

Editor-in-Chief
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Shadimetov Y.Sh., Ayrapetov D.A. Current issues of air protection
in the conditions of major cities of central Asia
(on the example of Tashkent)

AKTyasnbHble BONPOChI OXpaHbl aTMOC(EPHOro Bo3ayxa B yCNOBUAX KPYMHbIX rOPOAO0B
LeHTpanbHom A3un (Ha npumepe r. TalkeHTa)
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LWapgumeTtos KOcydrxaH LLiagnmeTtoBny

0.d.H., npodeccop TalKeHTCKOro rocygapCTBEHHOO TPaHCNOPTHOMO YHMUBEPCUTETA,
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Abstract. The article addresses the current issues of air protection in the conditions of major cities of Central Asia,
focusing on the example of Tashkent. It discusses the main causes of air pollution in megacities, evaluates the role of various
types of air pollutants in the region's hot climate, and outlines the main ways to prevent pollution's impact on the population
and the environment. The specific features of air pollution in the context of Central Asia's hot climate are examined in detail,
including high solar radiation intensity, seasonal changes in wind patterns, and other factors influencing pollution dynamics
and characteristics. Additionally, the article offers practical recommendations for reducing air pollution levels and improving
environmental quality in Central Asian cities.

Keywords: ecology, sustainable development, atmospheric air, anthropogenic pollutants, aerosols, Central Asia,
mutagens, chemical toxins.

Annomayus. B cmamve paccmampubaemca axmyassreie 6onpocs. oxpansl ammocgheptozo 6030yxa 6 ycaoBusx
Kpynuvix 20podob Llenmparvnou Asuu. Obcyxoaomca 0cHOBHble NpuuuHbl 3aepaAsHeHus ammocgeproeo 6030yxa 6
Me2anoaucax, 0aemcs OyeHka poaAu PasAuMHbIX Munof ammocgepruvix 3azpAsHumerci 6 YcioBUAX *KapKozo KAUMAMA
peeuona, paspabomars. 0CHOBHble nymu npedynpexoenus 6osdeicmbus 3aepAsHeHUl HA HACeAeHUe U OKpYKaloujetl cpeobl.
Ioopobro paccmampuBaromcea cneyudpuneckie 0cobeHHOCIU AMMOChepHO20 3aepA3HeHUA B Yca0BUAX KAPKo20 KAuMama
Llenmpanvroi Asuu, makue kax Bvicokas unmeHcuBGHOCHb COAHEHHOU PaOUAY UL, Ce30HHbIe U3MeHeHUs BempoBoeo pexuma
u Opyeue paxmopui, oxasvibaroujue Bausnue Ha OUHAMUKY U Xapakmep 3aepa3HeHus. Kpome moeo, cmambva npediazaem
npakmuyeckue peKxoMeHOay Ul no CHUXeHulo ypobus 3aepasnenus 6030yxa u yayuuienuto kauecmba okpyxarouei cpeds 6
eopodax Llenmparvroii Asuu.

KaroueBuie caoBa: sxor0eus, yemoiuuboe pasbumue, ammocghepHuiil 6030YX, AHMPONOEHHbIMU 3ACPASHUTNEAL,
a3po3oau, Lienmparvnas A3us, Mymazensl, XuMuueckue mokcukannisl.
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PeueH3eHT: MapTexa AnekcaHap Hukonaesud — KaHOMAAT TEXHUYECKMX HaYK, AOLEHT.
HoueHT ®IrB0Y BO «PrAY-MCXA nm. KA. Tummnpssesa»

ATMOChepHbIN BO3OYX, Kak KNno4veBasi npupogHas cpega ansa >xXuUsHu, COCTOUT N3 ra3os
N aspo30fier Ha HWXHEN rpaHuue aTtMocdepbl. PedynbTaTbl Hay4HbIX WUCCNeLoOBaHWUN
eQVUHOrnacHoO noAaTBepXaarT, 4YTO 3arpsi3HEeHWe 3TOro CJios aTMocdepbl OKa3bliBaeT
3Ha4YNTENBHOE BO3OENCTBME Ha YENI0BEKA N OKpY>KatoLLyto cpeay [1,2,3].

HeoxnpgaHHble BbIGPOCHI ONACHbLIX XMMUYECKUX BELLECTB U MUKPOOPraHW3MoB W3
NPON3BOACTBEHHbIX MPEAnPUATUA MOryT CO34aTb BbICOKUA PUCK O1S 300PO0BbS OOEN ©
XXUBOTHbIX, CTaBs Nof Yrpo3dy BO3HMKHOBeHMEe anugemuin [4,5]. B HacTosiwee Bpems B
aTMocdepe NPUCYTCTBYET MHOXXECTBO aHTPOMOreHHbIX 3arpssHuTenein, a paclimpeHue
NPOMBILINIEHHOIO W CEJIbCKOXO3SANCTBEHHONO MNPOM3BOACTBA CMOCOOCTBYET MOSABEHUIO
HOBbIX XVMUWYECKUX COEOUHEHWUN, BKJIOYAs BbICOKOTOKCUYHbIE. IDTU NMPobremMbl 0COBEHHO
aKTyasibHbl B YyCNOBUSIX >XapKoro knumarta LleHTpanbHon Asun. [MaBHbIMU MCTOYHMKaAMWN
AHTPOMOreHHOro 3arpA3HeHUs ABNSAIOTCA CIOXHbIE XJIOPOPraHN4eckne n opraHunyeckue
COeaNHEHNS, TEXHOMEHHbIE PagUoOHYKNNAOpbl, HATPOCOEANHEHNS, MUKPOOLI 1 BUPYChbI [6,7].

B AcTaHe ypoBeHb BpefHbIX 4acTul, Ha BO3Oyxe MpeBbIlaeT rogosyo HOpMY B 2.5
pasa, Torga Kak B AnmMaTthbl vb OAVH AeHb U3 NATU MEeCsLEB COOTBETCTBOBA HOPMaTMBaM.
BuwiKek 4yacTo nonagaeT B PENTUHI CaMbiX 3arpA3HEHHbIX ropogos mypa. B [lywaHbe camble
KPUTUYECKME OHN OTMeYeEHbl IETOM 1 oceHbto 2019 roga ns-3a nbiibHbIX 6ypb. B Awxabage
YPOBEHb 3arps3HeHWs BO3Oyxa PefKo MpeBbillaeT YCTaHOBJIEHHble HOpMbl. B TawkeHTe
BO3ayXx 6b1n1 onacHeiM B 80% pHen B 2019 roay [8].

Kaxpgyto 3umy ropopga LleHTpanbHOM A3um OKyTbiBaeT TymaH, BblHYy>XKgas ntopen
npuberatb K UCNONb30BaHMID PECMUPATOPHbLIX Macok K o4vnctutenen sosgyxa. CropaHue
Yrns, aBTOTPAHCNOPT U MblibHble BYpU NPUBOOAT K YBENYEHUIO KOHLEHTpauMn BpeOHbIX
yactuy PM2.5 B atmocdepe, 4TO npencraBnsieT yrpody Ons OblXaTeSlbHOW CUCTEMbl U
yBENNYNBAET PUCK CepaeyHO-cocyancTbix 3abonesaHun [9,10]. Hactuupl PM2.5 BkntoyaroT
TBEPOblE MUKPOYACTULBI N KpalHe MesNKue Karam XXWOKOCTW, JIerkKO MpOoHMKawLwme yepes
6uonorn4eckne 6apbepbl 1 CO3[a0LWLNE CEPLE3HYIO YrPO3Y ANS 300PO0BbS.

B MnpoBoM mMacLuTabe cTeneHb 3arpsa3HeHns BO3ayxa OnpenenseTcsa cogep XaHmem B
Hem 4dactuy, PM 2,5 n PM 10. OTn menbyanwume 4Hactuupbl U3MEPSIOTCA cneuvanbHbIMK
npubopamu, a aaHHble Ny6nnkyTcs Ha Air quality index. Ha aToin nnatdgopme npeacTasfieHsbl
AaHHble okono 110 ropogmoB no Bcemy mupy. CnegyeTr OTMETUTb, YTO €CTb HECKOJSbKO
KPYMHbIX FOPOAOB, rae 3arps3HeHne Bo3gyxa He MOHUTOPUTLCS, U, ClieqoBaTeslbHO, OHU He
BKJIIOYEHbI B 3TOT penTuHr. o nHpopmaumm ot npoekTa MOHUTOpuHra sosgyxa AirVisual,
Kaxkayto 31my TalKeHT 4acTo nonagaeT B YMCO0 CaMblX 3arpPsi3HEHHbIX ropoaos mupa [11,12].
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PucyHok 1 - lnHamuka Ka4ectsa Bo3gyxa (AQIl) B TawkeHTe ¢ sHBaps 2023 no main 2024
rog,

BbIx/IONHbIE radbl OT aBTOTPAHCMOPTa WrparT KIKYEBYD POJSib B 3arps3HEHUU
aTMocdepsbl B ropogax LleHTpanbHon A3un. Hanpumep, B TallkeHTe HaCcYUTbIBAETCS OKOJSO
600 Tbicay aBTOMOGUNEN, B TO BpeMs Kak B buukeke 3apernctpuposaHo 420 Tbics4, a B
AnmaTtbl — HacuuTbiBaeTcst 617 TbicaY aBTOMOOUNEN.

KpomMme TOro, 3HauyuTesNlbHbli BKMa[ B 3arpsA3HEHWEe BHOCUT YacCTHbIA CEKTop, rae
XKUTENN MCNOML3YIOT Yroflb ONs OTOMSIEHNS OOMOB KOTOpble He 060pynoBaHbl ObIMOXOAbI
punbTpamm [13].

B uenom, cntyauus ¢ 3arpasHeHMeEM BO3ayxa B pernoHe LieHTpanbHon A3um BbIrnsgnT
OO0BONBbHO cxoxkel. OCHOBHas NpuUYMHa HU3KOIo KayecTBa BO3ayxa — 3TO aBTOTPAHCMOPT C
ero ycTtapeBLUMM MapKoOM aBTOMOOUNEN M OCEHHEe-3UMHUIA OTOMUTENbHLIN CE30H, Korpa
Hanbonee akTMBHO UCNONb3yTCs TOLl, KoTenbHble M goMa C Hera3mduumpoBaHHbIMU
OTONUTENbHLIMU CUCTEMAMMU.

NHBepcua TemnepaTypbl, OOYyCNOBNEHHAas OXNaXOEHWEM BO3dyxa OT 3eMHOWN
NMOBEPXHOCTM B HACHbIE HOYW, SABNSETCA OONONHUTENbHBIM (PaKTOPOM, YCUIMBAKOLLMM
3arpsisHeHne Bosgyxa. OcobeHHO 3TO 3aMETHO B ropoaax, PacnonoXXeHHbIX B NPearopHbIX
KOTNIOBMHAX, Takux Kak buwkek n Anmatbl. HegaBHssi MHTEHCMBHAas 3acTponka B 3TUX
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pernoHax npmueena K 610KNPOBKE €CTECTBEHHON LUPKYNAUMK BO34yXa, YTO CNOCOOCTBYET
yOep>XaHnio MeNKOANCNEPCHbIX YacTuy, B aTMocdepe.

B TalwkeHTe, Kak 1 B Mpo4nx ropogax 3Toro permoHa, npobrema 3arpsasHeHnsi BO3gyxa
SABNSIETCA BeCbMa Cepbe3HON. ITO OBYCNOBMEHO aKTUBHbIM ABMXXEHWEM aBTOTPaHCNopTa,
Bbl6pocamu NPOMBILLIEHHbIX 06BbEKTOB, CTPOUTESIbCTBOM n BO30ENCTBMEM
MeTeoponorndeckux gaktopos [14]. JonofHUTENBHO K 3TOMY, A1 Y36eKnCcTaHa XxapaKTepHsbl
NblbHblE BYPU, KOTOPbIE TaKXXe CrOCOBCTBYIOT HAKOMEHNIO B aTMOCdeEPE TBEPAbIX YacTuL,.

PM2.5 legend A

05 510 10115 15125 515 35150 *501
Meets WHO guideline Exceeds by 1102 times Exceeds by 2103 times Erceeds by 310 5 times Bxceeds by 5to 7 times Exceeds by 7 to 10 times Exceeds by over 10 times

Rank  City 2023 Jan Feb  Mar  Apr May Jun Jul Aug  Sep Ot Nev  Dec 2022 202 2020 2019 2018

676w Tashkent Uzbekistan mm 197 176 146 202 184 159 23 EE m m m m

PucyHok 2 - TeHaeHuuu cpeaHeronoBoi KoHueHTpauun PM2,5 (Mkr/m3) B TallkeHTe
(2018-2023)

B 2015 rogy BcemunpHas opraHnsaums 3gpaBooxpaHeHus nogcymrana 3KOHOMUYeckune
noTepwn, BbI3BaHHbIE MNPEXOEBPEMEHHON CMEPTBID N NHBANMOHOCTLIO M3-3a 3arpsA3HEHMUs
BOo3gyxa Ha Tepputopun EBponbl. 1o ux oueHkam, obuwwmin yuepb coctasun 1,6 TpJH
ponnapos CLUA. BosgencTeume kayecTsa BO3yxa Ha 9KOHOMUKY NPOSABASETCS YepPe3 NOTeEPHO
YeNlOBEYECKNX >KN3HEW, CHWKEHMNE MPON3BOACTBEHHON aKTUBHOCTW, BO3OENCTBME Ha
OCHOBHble NPOAYKTbI MUTaHUA 1 gerpafaumio eCTECTBEHHbIX 3KOCUCTEM.

DKonorn4yeckas ctparernsa Ha JONroCPOYHON OCHOBE CMNOCOBCTBYET SKOHOMUYECKOMY
pOCTY, noowpss 3hPEKTUBHOE NCMOb30BaHNE PECYPCOB, 1 61aronpuATHO CKa3blBaeTCs Ha
300pOBbE, YTO B CBOKO o4epenb MOXET npuBecTn K yBenudeHnto BBl Ha 10 %, cornacHo
AaHHbIM EBponenckoin akoHomnyeckon komuccum OOH (UNECE) [9].

OanH 13 MeTofoB ynpaBfieHNA KayeCTBOM aTMOC(epHOro Bo3gyxa 3akovaeTcs B
WHBECTNPOBAHUN B PasBUTUE YUCTbIX TEXHOMOMMIA, YTO MO3BONSET CHU3UTb U3OEPXKKM Ha
60pbby ¢ Bbibpocamun. Hanpumep, pacluMpeHHOe NCMNoib30BaHNE HN3KOIMUCCUOHHbIX BUOOB
TONAMBa M BO30OHOBASAEMbIX UCTOYHWKOB 3HEPrun, TakKUX Kak COMHeYHas, BeTpoBas Wau
FMOPOJHEPIUSA, a TakXe MNPOABMKEHME aBTOMOOUNEN C HU3KMM YPOBHEM BbIOPOCOB U
pasBuTNE NHPPACTPYKTYPbI /181 Newexoqos U BeNocunegucToB B ropoge.

CHMXeHne BbIBPOCOB SABNSETCA AOJIFOCPOYHBIM U Pa3YMHbIM WHBECTUPOBAHUEM,
CNOCOOGCTBYHOLNMM OOCTUXKEHUIO HECKOMbKUX Lenein B cdepe yCTOMYMBOrO pasBuUTUS U
NPVHOCSLLMM CYLLECTBEHHbIE BbIrOodpl.

OnbIT  pasBuTbiX  AOEMOKpaTUYECKMX  CTpaH MOAYEPKMBAET, YTO  y4acTtue
OOLLECTBEHHOCTN B PELUEHNN 3KOMOrMYecKnx npobnem npepcrtaBnsetr cobon uenbii psag
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NPENMYLLECTB:

o YMeHbLUEHNE KonmyecTBa cyaebHbix pasbnpatensCTs;

o Yny4leHne OTHOLLEHNI MEXAY BNACTbO U HACENEHNEM;

° PaspelleHne KOHDANKTOB 1 HEAOMOHVUMAaHWI;

o YOoBneTBopeHne coumanbHbiX U 9KOHOMUYECKMX MOTPEOBHOCTEN CTOPOH, YTO
CNOCOBCTBYET CHATUIO HAMPSXKEHHOCTN;

o Pa3BunTre HaBbIKOB 1 MOMCK 60Mee KpeaTnBHbIX PELLEHNIA;

o MpoBepKa XM3HECNOCOBHOCTU N 3DHEKTUBHOCTY NpeanaraeMblx PeLleHui;

o PaspaboTka 6onee coBepLUEHHbIX TEXHUYECKUX PELLEHNIA.

CoBMECTHOE pelleHne 3KONOormyecknx npobnem obwectBoM cnocobCTByeT
hopmMUpoBaHno eanHOro pPoHTa N COBMECTHOWN AEATENbHOCTM, OCOBEHHO B Chny4vae, Korga
npobnemMbl 3aTparmBaldT pPasHoobpasHble rpynnbl A4EN, MNPOXUBAKOWMX Ha OOHOW
Tepputopun. Hanpumep, 3arpsA3HeHne BO3dyxa BAWSET Ha BCEX 4NeHOB obliecTtsa
HE3aBMCUMO OT MX COUManbHOro craTyca, no3ToMy obbeguHeHne obLliectBa BOKPYr
9KOSIOMMYECKNX BOMPOCOB MOXXET CNOCO6CTBOBATb AOCTMDKEHUIO NyYLIUX pPe3ybTaToB B
chepe oxpaHbl OKpy>XatoLLern cpeapbl.

A3p0301, BbI3BaHHbIE YENOBEYECKOW OeATENbHOCTbIO, MPeacTaBAsioT CEePbe3HYH0
yrpo3dy onsa Kadectsa aTMocepHoro Bodagyxa. CpegHuin pasmep Takmx 4acTuy, COCTaBnseT
oT 1 4o 5 MUKPOH, N exxerogHo B atmocdepy 3emnn nocTynaeT okosio 1 KM3 MCKYCCTBEHHbIX
nblNeBMAHbIX Yactuy [15,16].

OCHOBHbIE NCTOYHUKIN UCKYCCTBEHHbIX a3P030J1bHbIX 3arPs3HEHUN BO3ayXa BKOYAKOT
TENNOBbIE 3NEKTPOCTaHUMN, WCMNOMb3YIOWME Yrofib C BbICOKMM COAep>XXaHuem  30/bl,
oboratuTenbHble NPeanpuUATUSA, METANNYPrM4ecKne, LEMEHTHbIE, MarHE3UTOBbLIE N CaXKEBble
3aBofbl. A39pPO30SibHbIE YaCTuULbl, BblOpacbiBaemble 3TUMW WUCTOYHMKAMMK, OT/IMYAKOTCS
pasHoObpa3HbIM XUMMYECKUM COCTaBoOM. B wux coctaBe 4aule BCero BCTpe4arTcs
COoefVHEHMS KanbUNS, KPEMHUSA U Yyriepoa, a TakXKe OKCUAbl PasfnNYHbIX METaNI0B, Takmux
KaKk MarHumin, >Xeneso, MapraHel, Megb, UMHK, CBUHEL, HUKeNb W Ap. 9TW BeuwecTBa
NPUCYTCTBYIOT B BbIOpPOCax pPasfnUyHbIX MPOMBILWIEHHbIX NPeanpuaTUii 1 aBTOMOBUIBHOMO
TpaHcnopTa. B nHgyctpmnaneHbix panoHax nbinib, cogepxnt o 20% okcupa xenesa, 15%
cunmkaToB 1 5% caxu, a TakXKe NPUMECH PasnyHbIX METANNIOB, TaKMX Kak BaHagun, CBUHeL,
MonmbaeH v op [17,18].

B 3anapgHoin EBpone ocoboe BHUMaHue ypensetcs 28 XUMUYECKMM 3dNIEMEHTaM 1
COeaNHEHNAM, KOTOPbIE CHUTAIOTCA OCOOEHHO onacHbiMyU. Cpean OpraHMYeCKnX BELLECTB
BbIOENATCA HUTPWUA, akpun, 6eH30n, CTUpon, opmManbaerng, TOMyos, BUHUAXA0pUG, a
cpeav HeopraHM4ecKnx — TsxKesble MeTansbl (BKAKOYas KagMuin N CBUHEL), radbl (BKo4as
yrapHbli ra3, okcuapl a3ota U cepbl, CepoBOaOpOn, pPagoH, 030H) 1 acbecT. HekoTopble
BELLLECTBA, TakMe Kak KagMunin 1 CBMHeL, 06nagaloT BblPaXXEHHOM TOKCUYHOCTLIO, a apyrue,
HanpuMep, CEepoBOOOPOA, CEepoyrnepon, CTUPOS, TOMYyoNn W TETPaxJopaTaH UMEKT

International journal of Professional Science

10
Ne5(2) — 2024


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

WHTEHCUBHbIA HENPUATHLIN 3anax. OKcuapl cepbl 1 a30Ta MOryT OKasblBaTb BO3AENCTBME HA
bonbwne pacctosiHuA. Bce 3Ty 3arpsasHuTenn Bo3gyxa onpegeneHol B MexxayHapogHOM
peecTpe NoTEHUMANbHO TOKCUYHbIX XuMmmndeckux sewlects (IRPTC).

N3yyeHne ocobeHHOCTENn (OPMMPOBaHNSA COBPEMEHHOrO TallkeHTa MO3BONSAET
aHanM3npoBaTb USMEHEHNSA SKOOrMYECKOW CUTyaumn B UCTopuyeckomn nepcnekTtuse [19, 20,
21]. B nocnegHue rogpl B TalKeHTe HabnwpaeTcs ocTpasi aKonornmdeckasi npobnema,
obycnoBneHHasa crneundurKonm >KapKoro M Cyxoro Kiaumara apugHonW 30Hbl. AHanus
MOHUTOPMHra COCTOSIHUSI OKpYy>XatoLlen cpedbl CBUAOETENbCTBYET O BbICOKOW CTeneHu
3arpsA3HEHHOCTU  aTMOC(EPHOro BO3dyxa B ropoge, 4YTo OOYyCnoBfEHO BbICOKOWN
KOHLEHTpaumen npoOMbILLIEHHOCTN U aBTOTPaHCNopTa. YBENNYEHNE YMCna >XXWUJbIX AOMOB,
NPOMBILLAIEHHBIX NPESNPUATUIA N aBTOTPAHCNOPTA, a TakKXKe COKpalleHne niowann 3eneHbix
30H NpMBEN K CEPbE3HbIM HeraTuBHbIM MOCNEACTBMSAM B COLMASIbHO-3KOI0MYECKOM U
9KOHOMMWYECKOM MiaHax.

B nepcnekTMBHOM reHepanbHOM rfaHe passutus TawkeHta po 2045 ropa
npenycMoTpeHO cTpouTeNbeTBo "Hosoro TawkeHTa" Ha Tepputopumn nnowansto 20 ThicsYy
rEeKTapoB, PacrnosioXXeHHON Mexny pekamum Yupunk n KaHanom Kapacy. Kpome Toro,
npegnonaraerca cospgaHne 130-knnomeTpoBon  "3eneHoM 30Hbl"  BOKPYr  CTONUUbI,
dopmMmupoBaHMe 'TeMaTuU4ecKmMx Mapkos" BOOSb KaHaloB W  pasBUTUE CUCTEMbI
obLiecTBeHHOro TpaHcnopTa [22].

OCHOBHOE BHMMaHME B [OaHHOM MPOEKTE YAENSETCA 3KOJSIOMMYECKMM acnekTaMm,
NOCKONbKY 6€3 pas3BuTUS OBLLECTBEHHOIrO TPaHCNOPTa HEBO3MOXXHO Y/YYLUWTb KayecTBO
Bo3gyxa. CornacHo faHHOMY OOKYMeHTY, B TawkeHTe octaetca 7120,9 rektapoB 3eneHbiX
30H, 4YTO B CpeQHEM COCTaBfsieT 3 KBagpaTHbIX METPA Ha YenoBeka. OTU 30Hbl BKJIOYAOT B
cebsi 3eneHble 30Hbl OBLLErO MOIb30BaHUSA, OrPaHNYEHHOrO NONb30BaHUSA 1 "creynanbHble"
3eneHble 30Hbl. [Tpegnonaraembin "3efeHbIN NOAC" AOMKEH MOMOYb CHU3UTb NPOHUKHOBEHNE
nblan B ropog, [23].

Ona ynyyweHns 3Konornd4eckorm oOCTaHOBKU B TallkeHTe Heobxoaum nepexon K
WHTEHCUBHOMY Pa3BUTUIO HAPOAHOIO XO3ANCTBA ropoa 1 pernoHa, onTuMn3aumns pasnyHblix
CUCTEM, nMpaBUIbHOE pacnpefeneHne MPOMbIWAEHHbIX W >XXWAbIX 30H, YhaydlleHue
TPaHCNOPTHON NHMPPACTPYKTYPbl N 3KONOMMYECKOE NMPOCBELLEHNE HaceneHns. YnpasneHue
9KOCUCTEMON TallkeHTa NpeacTaBnaeT cobol CNOXHY0 3afady, peLleHne KOTOpPO CBA3aHO
C MHOMMMW acrnekTamm - 3akKoHopaTeSlbHbIMY, 3KOHOMUYECKUMU, (PUHAHCOBbLIMU U
OpraHM3aumoHHbIMW.  DKOMorndyeckoe obpasoBaHMe U OCO3HAHHOE OTHOLWEHue K
OKpYy>KarLLen cpege nrparT KIYEBYIO POJib B 0340POBJIEHNN 3KOSIOrMYEeCKOW CUTyauuun B
ropoge.
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feasibility of supplying electricity to a small enterprise from its own
energy facility
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COOCTBEHHOI0O 3HEPreTU4eckoro oo6bekTa
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3anopoLeHKo YnbsHa AHOpPeEBHa,

CtypeHT Kadegpbl TennocnnoBbiX YCTAHOBOK 1 TEMMOBbIX ABUraTenen,
CaHkT-lNeTepbyprckunin rocyaapCTBEHHbI YHUBEPCUTET NPOMbILLIEHHBIX TEXHONOMNIA 1
AnsaiHa. Beiclwas Wwkona TeXHONOorMmn 1 SHepreTrukn

LLinpses AnekcaHgp Omutpuesny,

AccucTeHT kadegpbl TennocunnoBbixX yCTAaHOBOK 1 TEMMOBLIX Asurarenen, CankT-MNetepbyprckuii
rocynapCTBEHHbBIN YHUBEPCUTET NPOMBILLNEHHbIX TEXHOOMMIA 1 An3ainHa. Beicwas wkona
TEXHOSOMN U SHEPreTUKN

Abstract. The article presents a comprehensive study aimed at analyzing the economic efficiency of using an
autonomous source of electric energy based on a gas piston engine. The paper considers the factors influencing the decision to
invest in one's own power facility, compares the economic indicators of such a decision with traditional methods of power
supply from external networks with the purchase of electric energy from a grid organization.

Keywords: power supply, technological connection, regional grid company, autonomous source, gas piston thermal
power plant, economic efficiency.

Annomayus. B cmamve npedcmabBieno xomniexcHoe uccaedobanie, HanpabienHoe HA AHAAUS IKOHOMUHECKOTL
sppexmubBrocmu UCnob306aHUA ABMOHOMHO20 UCTHOYHUKA IAEKMPU1ECcKoil SHepeuy Ha base easonopuineboeo 0Buzamens.
B pabome paccmompenst gpaxmopsl, baustoujue Ha peuierue 00 unBecmupobanuu 6 cobcmbenHuiil sHep2000sekm, npobedeHo
cpadrenie IKOHOMUHECKUX NOKA3ATNEALT MAKO20 PeuleHUs ¢ MPAOULUOHHBIMU MEO0AMU IAEKTNPOCHADIKEHUS 0 BHEUWHUX
cemeil ¢ NOKYNKOUL 3AeKMPU1eckoil sHepeuu y cemeboi opeanu3ayuu.

KaroueBuvie croBa: sexmpocnabienue, mexuoo2uyeckoe npucoedurenue, peeuoHalbHas cemeBas KOMNAHUS,
ABMOHOMHBLI UCTOYHIK, 2A30N0pUiHeBas Meni031eKmpoCcmanyus, SKOHoMU4eckas sgppexmubrocms.

PeueHseHT: Bronnep EneHa AnekcaHgpoBHa — KaHOMOAT 9KOHOMUYECKUX HayK, OOLEHT.
Ore0yY BO «Apgpireckuin rocyaapCTBEHHbIN YHUBEPCUTET»
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B obnactu anekTpocHabxeHusa npeanpusatua  CTankmBalTCss C  BbIOOPOM:
NCNOoNb30BaTb COOCTBEHHbIN OOBLEKT reHepauUnn SNEKTPNYECKON SHEPTNN NN NOMaraTbCs Ha
9NEKTPOCHABXKEHNE OT BHELLHUX CETEN C NOKYNKOWN 3N1EKTPOIHEPTN Y CETEBO OpraHn3aunin.
OTOT BbIGOP OKa3blBAET 3HAYUTENBLHOE BNAHME HA QHEPreTUHECKY HE3aBUCUMOCTb U
9KOHOMMYECKYD 3(P(PEKTUBHOCTL OopraHusauun. [Ona SKOHOMUYECKOW OLEHKU reHepauuu
9NEKTPO3HEePrum OoT COBCTBEHHOrO UCTOYHMKA ObINO MpoaHann3npoBaHO MpegnpusTie B
JleHnHrpagckon obnacTn ¢ CyTO4HbIM 3HepronoTpebneHnem B pas3mepe 50 880 kBT - 4. [Ona
obecnevyeHnsi INEKTPUYECKON MNOTPEBHOCTM nOTPedbuTens pPacCcMOTPEHO HECKObKO
BapuaHTOB:

1) anekTpocHab)XXeHne OT BHELIHUX CETEN C MOKYMKOW 3NEKTPUYECKON JHEPrun y
CEeTeBOW opraHmM3aunu;

2) 9nekTpocHabXXeHne OT COOCTBEHHOro 9QHepreTn4eckoro obbekta Ha 6ase
rasonopLuHesoro asuratens (M0).

lMpyMeHeHne ras3onopLlUHEBOro arperata B Ka4eCTBE WCTOYHUKA 3IEKTPO- U
TennocHabxeHnst aBTOHOMHOIo o6bekTa UMeeT HECOMHEHHOE NPenMyLLEeCTBO. B 4acTHOCTW,
NCNONb30BaHNE ra3oobpasHOro TonmBa B ABUraTensx BHYTPEHHEro CropaHus NpuBOAWUT:
BO-nepBblX, B 1,5 + 2 pasa CHMXaAeTCA WN3HOC OCHOBHbLIX AeTafien WaM MnoBbIWAEeTCA
MOTOpPECYpPC ABUraTenNs; BO-BTOPbIX, CHKAETCS TOKCUYHOCTb BbIXJIOMHbIX FA308B; B-TPETbUX,
BO3pacTaeT CPOK paboTbl CMa304HbIX MaTepuanos [1].

Mopspok TEXHONOMMYECKOro npucoeouHeHNs yCTaHOBJSEH Mpasnnamu
TEXHONOMMYECKOrO  MPUCOEOVUHEHUS  SHEPronpUHUMAaKOLLMX  YCTPOWCTB  noTpebutenen
ANEKTPUYECKON IHEPrnn, OOBLEKTOB MO MPOU3BOACTBY 3NIEKTPUYHECKON 3HEprumn, a Takxe
OOBEKTOB 3NEKTPOCETEBOr0 XO3ANCTBA, NPUHAANEXALUMX CETEBbIM OPraHn3aumsiM 1 NHbIM
auaMm, K 9fIEKTPUYECKUM CETAM, YTBEPXXOEHHbIMU MnocTaHoBneHnem [lpasutenscraa
Poccunckon ®epgepaunn ot 27.12.2004 Ne 861.

CTOMMOCTb TEXHONOrMYECKOro NPUCOEOUHEHUS 1S pacCcMaTpuBaemMoro notpebutens
Oblla paccuMTaHa Ha rnopTane 3JIeKTPOCeTEBbIX Yycnyr «PocceTu» B COOTBETCTBMM C
npukaszom ®AC Poccum ot 30.06.2022 Ne 490/22 «O6 yTBEp>XOeHN MeToANYECKMX YKasaHNin
no onpegeneHnio pasmepa nnartbl 3a TEXHONOrMYEeCcKoe NPUCoedHEHNE K 3NIEKTPUYHECKUM
ceTam» 1 NpuBefeHa B Tabnvue 1. PacyeT nponsBeaeH Ha OCHOBaHUM YTBEPXXAEHHbIX CTABOK
nnaTbl 3a TEXHONOrM4YecKoe npucoegnHeHne Ha 2024 rog, [2].

International journal of Professional Science

15
Ne5(2) — 2024


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

Tabnuua 1

MapameTpbl pacyeTa TEXHONOMMHYECKOro NPMcoeauHeHNs

CybbekT PO

JleHnHrpagckas obnactb

CeTteBas opraHnsaums

MAO «PocceTtn JleHaHepro»

KaTeropus notpebutens

MoTpebutens — topngndeckoe Nnuo

MakcunmanbHas npucoeguHaemMas MOLLHOCTb 2000 kBTt
KaTeropus Hage>XHoCTn Il
YpOoBeHb HanpsixeHust 0,4 kKB
Mogkntoyaembli 06LEKT OHepronpuHMMaroLee yCTponcTeo
PaccTtosHune 500 m
CtaBkKa, MourocTs, kBT CtonmocTb
Tun py6./Km Anuria, m CcTpouTensCcTea, pyod
) Kon-Bo, Wr. ’ )
CTpounTtenscTBo
NnHnn anektponepepay 0,4 kB 5254 497,8 500 2 627 248,9
CpepncTBa KOMMEPYECKOro y4eTa 40 385,3 2000 40 385,3
WToro: 3 246 693,8

CornacHo lpukady komuteTa no Tapudam U LEeHOBOW MONUTUKE JleHMHrpanckom
obnactn ot 28.12.2023 Ne 565-n (pen. ot 23.01.2024) «O6 ycTaHOBNEeHUN TapnoB Ha YCAyrn
no nepefadve aEKTPUYECKON 3Heprum no cetam JleHuHrpagckonm obnactm u CObITOBbIX
HapbaBOK rapaHTMpyoLWmMX NocTaBwuKoB Ha 2024 rog», Tapud A8 IOPUANYECKMX N, C

ydyetom HOC Ha anekTpoaHepruio HU3Koro HanpsxxeHus (0,4 kKB) coctasnseT Ha | nonyrogune

2024 ropa 8,742 py6./kBT - 4 [3]. B cooTBeTCTBMM C BbilenpuBeaeHHbIM Npuka3om pacxoabl
Ha MNOKYMKY 3NEeKTPO3HEPrUN B NOCAeayoLme rogsl npuseaeHsl B Tabnvue 2.

CTOMMOCTb 3NEKTPUYECKON SHEPT N B ClyYae NpuobpeTeHnst y CETEBOI OpraHn3auum Ha

nepwuopg ¢ 2024 r. no 2026 r.

Tabnuua 2

Tapud ¢ HAC, 3aTpatbl Ha 3. Monyroposbie CToumocCTb an.
Fop/nonyropve 6./KBT - u SHEpruIio B CYTKM 3aTpathl Ha a7 aHeprum,
Pyo. B pyob. 3HEeprno B pyo. py6./(KBT - )

| 2024 rop 8,742 44479296 81174 715,20 9.121*
nonyroave
2024 ropg,

| aoayranne 10,217 519 840,96 94 870 975,20 10,596
2025 rop,

| omrome 10,217 519 840,96 94 870 975,20 10,596
2025 rop,

L oomyranne 10,625 540 600,00 98 659 500,00 11,004

| 2026 ron 10,625 540 600,00 98 659 500,00 11,004
nonyroave
2026 ron 11,050 562 224,00 102 605 880,00 11,429

Il nonyrogne
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* — cToumocTb 1 KBT - 4 B py6. C y4€TOM 3aTpaT Ha CTPOUTENbCTBO TEXHOJIOMMYECKOro

npucoeanHeHnsa 1 3apaboTHYO NNaTy 3NEKTPOTEXHNYECKOro nepcoHana:
WA +Po+Hy; 81174 715,2+3 246 693,8+273 000

€T Togrsesz 50880-365/2 = 9,121 py6./(kBT - 4),

rae dqr = 50 880 KBT - 4 — cyTo4HOE 3HEpronoTpebieHue;

P., = 3246 693,8 pyb. — CTOMMOCTb TEXHONIOMMYECKOrO NPUCOEANHEHUS;

No" = 811747152 pyb6. — nOMyrogoBble 3aTpaTbl Ha MOKYMKY 3EKTPUYHECKOIA
aHepruu;
WU,, = 273 000 py®6. - nonyrogosble 3aTparbl Ha 3apaboTHy0 nnaty

ANIEKTPOTEXHNYECKOIO nepcoHana.

B kavectBe npoussoautens ML 6bina BoibpaHa komnaHua Henan Diesel Engine Co.,
Ltd. (HND). 3a nocnegHue HECKOSIbKO OECATUNETUA KOMMaHUS BNOXWUNAa 3HAYMTENbHbIE
cpencTtea B mMccnegosaHnsa 1 paspaboTku ans co3gaHnsa coBpeMeHHbix M1, cnocobHbIx
KOHKYpMpoBaTb C nyywumn B Mmupe [4]. KoMnaHus akTMBHO BHEOPSET B CBOUX MalUMHaXx
OOCTYMHble nepefoBble TEXHOMOrMW  €BPOMENCKUX MNpou3BoguTenen, B Osurarene
CHG622V20 ncnonb3yroTcs opurMHanbHble UMMOPTHbIE HEMELUKNE BMYCKHbIE U BbIMYCKHbIE
KnanaHbl U cegna knanaHos. [Isuratenb obnagaer psaoM NPenMyLLECTB, YTO AENaeT ero
BbICOKOO((EKTUBHLIM 1 HAAEXHbIM  pPELUEHNEM ONa  BblpabOTKM  SNEKTPOIHEPTUN.
HekoTopble 13 ero Kn4eBbIX 0COBEHHOCTEN BKOYAtOT [5]:

1) BbicOKast ah(PeKTMBHOCTb;

eHepaTop COpoeKkTUpoBaH TakMM obpa3omMm, 4YTObbl o0b6ecneynTb TOMMBHYHO
9KOHOMUNYHOCTb. B HEM MCNOb3YyIOTCSA NepenoBble TEXHONOMMN KOHTPOS FOPEHNS, Takne Kak
CUCTEMA KOHTPOJS FOPEHMs ra3o-BO3OYLUHON cMecn, KoTopasa cHKaeT Bblbpocbl NOx 1
nosblWaeT 06LLYyH0 3 HEKTUBHOCTDL CropaHus.

2) NErknin BEC N KOMMaKkTHOCTb;

HND CHG622V20 nmeeT nerkue 1 KOMnakTHble pasmepbl, YTO obecrnednBaeT NPoCToTy
YCTaHOBKM N TPaHCMopTUpOBKK. Ero Hebonblune rabaputbl genaroT ero nogxogawmm ans
pPasnN4YHbIX YCOBWI C OrPaHNYEHHbIM NPOCTPAHCTBOM.

3) WwnpokKas aganTupyemMocTb;

OTOT rasoreHepaTop YHMBEPCANEH U MOXXET MCMONb30BaTb Pa3fiNyHblE UCTOYHUKU
rasa, BKO4as NpUpPOLHbIA ra3, METaH YrofbHbIX NNacToB, CBaNIOYHbIN ras, éuoras un gpyrue
nogobHble rasbl. OTO obecnedmBaeT MMOKOCTb B pPa3NYHbIX 001aCTAX NPUMEHEHUSA W
MECTONMOJIOXKEHMSX.

4) BbICOKasi HAAEXXHOCTb;
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B cucteme ynpaBfieHWs reHepaTtopOM WCMOJSIb3YETCA OpUrMHaNbHas MMMNOPTHAaA
npooykuus HeinzMann, nssectHass CBOMM TOYHbIM YMNPaBfiEHNEM U BbICOKOWM HAAEXHOCTHLIO.
910 obecneymBaeT cTabunbHyo paboTy, CBOAA K MUHUMYMY PUCK MPOCTOEB.

5) HTennekTyasnbHas cUcTemMa 3aXnraHus;

["eHepaTop OCHaLLEeH BbICOKOIMPEKTUBHON NHTENNEKTYAIbHON CUCTEMON 32XKMIraHWUS.
OTa cuctema 9PGPEKTUBHO pellaeT npobnemMy HecTabunbHOCTU Mpouecca ropeHus,
CNOCOBCTBYA HAAEXXHOMY 1 NocnenoBaTelbHOMY BOCMIAMEHEHNIO.

6) perynmpoBaHne COOTHOLLEHUSI BO34YX-TOMNJIMBO;

TOYHBLIM KOHTPOSIb COOTHOLLEHNA BO3AYX-TOM/IMBO SBASIETCA Ba>KHEWLUMM aCMeKTOM
6e3onacHoin n aKoHoMMYHOM akcnnyaTtaumun. [asoreHepatop HND CHG622V20 ocHaleH
CUCTEMOI, KOoTopasi obecrnedmBaeT TOYHOE PEryMpoBaHME TOMIMBOBO3AYLUHOW CMECH,
oNTUMN3NPYs 3PPEKTUBHOCTL CrOPaHUSA U CBOAS K MUHMMYMY NOTepu TONmBa.

7) cuctema KOHTPOSISA OeTOHaUUN.

B reHepaTtope nCnonb3yeTcs CcMcTeEMa KOHTPONA AETOHAUMKN, KOTOpas OTCEXUBaeT
OETOHAUMIO KaXKOoro LWMnHApa B PeXXUMe peanbHOro BpeMeHun. 9ta CMcTeMa asToMaTUYeCcKu
perynupyeTt paboTy gsuratens Ans nopaep>XkaHus onTuMalnbHbIX YCnoBuin, obecnednsas
ahbhexkTuBHYO paboTy.

MocTaBwMKOM 3nekTpocTaHumm Ha ocHoBe [T1] CHG622V20 6bina BbibpaHa
komnaHus OO0 «HIM-OHepro». B cOOTBETCTBUN C TEXHUKO-KOMMEPYECKUM MPESIOXKEHNEM
opraHM3auum CTOMMOCTb INEKTPOoCcTaHuun coctasnset 105 848 743,75 py6b.

["a3onopLuHeBas TEens03eEKTPOCTaHUNA (rnTacC), aBTOMaTuU3npoBaHHas
KOHTEMIHEPHOIO WCMOJIHEHNA, MNPEACTaBnsieT CoOOM u3genne MakCManbHOW 3aBOACKOWN
rotToBHOCTU. OCHOBHbIE TEXHUYECKUE XaPaKTEPUCTUMKN IHEProoObEKTA COOTBETCTBYHOT
3Ha4YeHuaM, NprBeaeHHbIM B Tabnmue 3.
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Tabnuua 3
OCHOBHble TEXHNYECKNe XapPaKTEepPUCTUKN TEMNO3NIEKTPOCTAHL NN
I_II\}T_I HaumeHoBaHVe NapamMeTpOB S1EKTPOCTaHLUN 3HayeHne napameTpoB
1 YcTaHoBNIEHHast anekTpuyeckas mowHocTb [MTAC, kBT 2000
2 YcTtaHoBneHHas Tennosas mowHocTb [MT3C, KBT 1900
3 HomuHanbHoe Hanps>xeHue, KB 0,4
4 HomunHanbHas yacTtoTa, 'y, 50
5 KoapduumneHT MOLHOCTM (MHAYKTUBHbIN) 0,8
6 VicnonHeHnne KoHTenHepHOro Tmna
ABTOMOOUIbHLIM,
7 TpaHcnopTnpoBka YKENE3HOA0POXKHBLIM
TPaHCNopPTOM
8 Pog Toka nepemMeHHbIn, TpexdasHblii
9 Pexxnm paboTbl HENTpanu reHepaTopoB ryxo3asemseHHas
10 CteneHb aBTomaTtusauum no FOCT 33105-2014 TPETLA
11 Konnyecteo 6510K-KOoHTelHepoB DHEPIO- 1
M2000/0,4X0H31, wr.
Ma6apuTHbIE TPAHCMOPTHbIE Pa3mepbl 6JI0K-KOHTENHEPA
M3C SHEPIO-2000/0,4X0H31 (TpaHcnopTmpyeTcs aAByMsi
12 TPaHCHOPTHbLIMWN MECTaMU1, PaaNaTopbl, MOHTa)KHbIE YacTu
3MEKTPOCTaHLMM TPaHCMOPTUPYIOTCSA OTAENBHO), He 6onee, MM
- OJIMHa X WmpuHa X BbicoTa 19200 x 2440 x 3570*
MabapuTHble pasmepbl Ha MeCTe aKCrlyaTaumm 13670 x 5755 x 6360*
3HayeHne MOLLHOCTY 3NEKTPOCTAHLMN AaHO NPY CREAYOLLNX
aTMOCdEpPHbIX YCNOBUAX: 100
13 ATmMocdepHOM gasneHuu, Klla
Temnepartype OKpy>KatoLLLero Bo3gyxa 1 npupoaHoro rasa, K (°C) 300 (27)
OTHOCKTENBbHON BNaXXKHOCTW Bo3ayxa npu temneparype 298 K, %
98

CyMmapHbie KanuTanbHble 3aTpaTbl B OOBEKT BKJOYAKOT KanuTalbHble 3aTpaTbl,
NMetoLMe MECTO Ha BCEX aTanax UHBECTULUMOHHOIO Nepuoaa, T.e. Ha NPEeANHBECTULIMOHHON,
NHBECTULUMOHHONM (Ha CTagun co3aaHnst 06beKkTa) 1 SKCryaTaunoHHOM ctagmsx [6].

Ha npeguHBECTULMOHHOW CTaaun B COCTaBE KanuTanbHbIX 3aTpaT y4MTbiBalOTCA:

1) pacxogbl Ha npegBapuTeNlbHble TEXHUKO-9KOHOMUYECKME WCCNeaoBaHus U
MapKETMHIOBbIE NCCNEAOBAHNS;

2) 3aTpaTbl Ha CO3[0aHNE BPEMEHHbIX COOPY>KEHUIA 1 NP.

Ha wvHBECTUUMOHHON CTagun OUEHMBAKOTCA KanuTalibHble 3aTpaTtbl B OCHOBHOM
KanuTan:

1) 3aTpartbl Ha NPUOBPETEHNE NULEH3NN, AALOLLEN MPABO OCYLLECTB/ATL NPOM3BOLCTBO
n /nn nepepady aHeprun Ha AaHHOW TeppuUTopun;

2) 3arpartbl Ha MNOKYMKY 3EMENbHOr0 y4acTka W Ha nogroToBKy €ro K Hadany
CTPOUTENBbCTBA OOLEKTA;

3) 3aTpaTbl Ha CTPOUTENLCTBO 30aHUIN, COOPY>XXEHWUN;
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4) 3aTpatbl Ha NOKYMKY N MOHTa>X OCHOBHOIO 1 BCNoMoraTesisHoro o6opynoBaHus;

5) 3aTpatbl Ha copmupoBaHMe O0BOPOTHOro Kanutana, HeobxoaMMoro Ans Havana
NONIHOM U YacTUYHOW aKcnnyaTaumm obbekTa. Cloga BKNOYATCs pacxoapl Ha co3gaHue
3anacoB TOM/MBa Ha OObLEKTE, 3amnacoB BCMOMOraTesfibHbIX MaTepuanoB, HEOOXOAMMbIX B
npoLecce aKcnayarauum, 3anacHblx YacTen n T.4.;

6) pacxodbl Ha MYCKOBbIE UCMbITaHUSA, NYCK 1 BBOA, B 3KCMlyaTauuio 0ObeKTa;

7) 3aTpaTbl Ha NPMPOOOOXPAHHbLIE MEPONPUSATUSI.

Ha ctapumn akcnnyataumm kanutanbHble 3aTpaTbl MMET MEeCTO NMb Toraa, Korpa
Heobxoayma 3ameHa 4acTu obopynoBaHust Yepe3 OonpedeneHHbli cpok. B aTy rpynny
KanuTasibHbIX 3aTpaT BKJIOYaOTCH TakXXe pacxodbl Mo NMKBUaauum obbekTa B KOHLE ero
>KN3HEHHOrO UMKNa — 3TO 3aTpaTtbl Ha OEMOHTaXX 3OaHuiA, 000pPYyLOBaHUSA, PEKYbTUBALMIO
3eMn.

OueHka kanuTanbHbiX 3atpar Ha cTpoutenbctBo [TITOC Ha 6aze «3HEPIO-
M2000/0,4XOH31» npeactasneHa B Tabnuue 4.

Tabnuua 4
OueHka KanuTanbHbIX 3aTpart Ha cTpouTenbcTBo MTSC Ha 6a3e «QHEPIO-
M2000/0,4X0H31>
CtonmocTtb ¢ HOC
HanmeHoBaHne Kon-Bo 20%, Mpoussoguteno
pyo.
[a3onopLUHEBast 3NEKTPOCTaHUMSA
«9QHEPIO-M2000/0,4XOH31>», Bkntoyasi : ,
NYCKO-HANAAOUHBIE PABOTHI 1 1 105 848 743,75 000 «HI-9Hepro
JIOTUCTUYECKUE 3aTpaThl
Cyxue rpagmpHmn 3 12 392 000,00 000 «3Heprusa xonoga»
flonanHuTanHoe ODOPYHoBaHHS A 1 5216 085,09 000 «Hr-3Hepro»
CtpontensCcTBO hyHOameHTa 13
BMHTOBbIX CBall C Y4E€TOM JIOrNCTUYECKINX <Al N
N MOHTaXHbIX 3aTpaTt gnsa «9HEPIO- 1 184 320,00 000 «AUPOH
M12000/0,4XOH31»
>Kunoi 6nok 1 317 400,00 000 «Jlnpep»
CTpouTtenscTtBo (hyHaameHTa n3 .
BUHTOBbLIX CBai C y4€TOM JIOTNCTUYECKMX 1 26 440,00 000 «ANPOH>
N MOHTaXKHbIX 3aTpaT Ans >uaoro 61o0kKa
AO «["asnpom
"a3ocHab)xeHne aHeproobbeKTa 1 602 174,17 rasopacnpegeneHune
JleHnHrpaackasa obnactb»
TexHUKO-9KOHOMMYECKOE 06OCHOBaHNE 1 250 000,00 -
®depepanbHbI NPOEKTHbIN
OKonormyeckme n NPUPOLOOXPaHHbIE 1 355 000,00 MHCTUTYT «3KoNOrMsi
MeponpuaTus 5
yayuiero»
WTtoro kanutanbHble 3atpatel ¢ HOC B pybnsx: 125192 163,01
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PacueTbl ce6eCTOMMOCTN ANEKTPUHECKON IHEPTUN HA TENIOINEKTPOCTAHLNN B NEPUNOL,
HOPMarnbHOWN aKCnyaTaumm NPonN3BOANTCA NO CTaTbAM KasnbKyNALUWN:

1) 3aTpaTbl Ha TON/MBO Ha TEXHONOrMYECKNE LENW;

B cooTtBeTCTBUM C TEXHMYECKUMM xapakTepucTmkamn MTIC HeobxoamMmbln pacxon,
npvpogHoro rasa npu 100%-Hoit Harpy3ke cocTaBnseT 526,8 HM3/4, naBneHne NPUPOOHOro
rasa 0,15-0,3 Mlla.

CopoBoOi pacxop NPUPOAHOro rasa cocTasnsaeT 4 614 768 Hve/ron. CornacHo Mprkazy
®AC Ne 907/23 ot 28.11.2023 roga CTOMMOCTb NMpPUPOAHOro rasa, gobeiBaemoro [NAO
«a3npom», 3a 1000 m® ans ropugndecknx nuy Ha 2024 rog coctaenseT 6140 py6./1000 m3
[7].

C yyeTtom nepeBoga pacxopa B paboyne ycnosua (0,2 MlMa n 20°C) 3atpartbl Ha
NPUPOAHbIN ra3 B rof, COCTaBAT:

U =2476330-6,14 = 15 204 666,20 py6./rog,.

2) 3aTpaTbl Ha Macno;

B cootBeTCcTBMM C TexHn4ecknmmn xapakrepuctnkamm MT3OC Heobxoanmblin pacxos
mMacna B ropg coctaenseTr 8284 n/rog. Ctoumoctb macna Gazpromneft GEO 40 gns
rasonopLUHEBLIX OBuUratenen coctasnsieT 66 185,57 py6./205 n. NogoBble 3aTpaTbl HA Macno

COCTaBAT.

U = % 66 185,57 = 2 674 542,74 py6./rog.

3) pacxogbl MO COOEPXXaHUKIO M aKcnyaTtauunm obopynoBaHus, O6LECTaHUMOHHbIE
pacxonpl.

K maHHbIM 3aTpaTtamMm OTHOCUTCS:

1) amopTmM3aumsa CUIOBbIX 1N Paboynx MaLlnH, NepefaToYHbIX YCTPOWCTB, UHCTPYMEHTA,
30aHUN N UHBEHTapPS;

Pasmep amMopTM3auUMOHHbIX OTYUCAEHWIA NPeanPUATUS ONPERENSeTCs YKPYNHEHHO MO
KanuTanbHbIM 3aTpaTam [8]:

H06 H3/1
a_ ., C06 + —a_ C3LI’

Hroa _ .
100

a7 100
roe HY® =5,8% - cpenoHeB3BeLLEHHass HOPMa aMOPTU3ALMOHHLIX OTYMCHIEHWI MO
NPON3BOACTBEHHOMY 060PYA0BaHMIO;
Cos — CTOMMOCTb 060pyaoBaHus B pyob.;

H3* = 1,3% - cpeaHeB3BeLLeHHas HopMa aMOPTN3aLMOHHBLIX OTYMCIIEHUI MO 34aHUAM
N COOPYXKEHMSIM NPennpuUsaTUs;
C

CTpouTeNbHblE MaTepuarnbl 1 COOPY>XeHne 3aaHnii B pyo.

sn — CTOMMOCTb apXWTEKTYPHO-CTPOWTENbHbIX PaboT C Yy4yeTom 3atpaTr Ha
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U4 = %- (104 321 701,86 + 12 392 000,00 + 5 216 085,09) + %- (184 320,00 +

317 400,00 + 26 440,00) = 7 078 793,72 py6./rog.

2) pEMOHT 060pYy[0BaHNA U 3OAHNIA.

Pacxogbl No copepXxaHuto 1 3Kcnyataumm o6opypoBaHns, O6LeCTaHUMOHHbIE
pacxofbl COCTaBAT:

Ueon = U3 + I/I;"A =7078793,72+ 7370 187,56 = 14 448 981,28 py6./rog.

kcnnyataunoHHble pacxogpl MT3C B roa;

W% = W + UM+ U, + o, = 15 204 666,20 + 2 674 542,74 + 2 730 000,00 +
14 448 981,28 = 35 058 190,22 py6./rop.

CTOMMOCTb 3NEKTPUYECKOIN 3HEPIUN B NEPBBLIN rof, 3KCnayaTaunm:

LA +1, 35058 190,22+125 192 163,01
N 2000-365-24

CTOMMOCTb 3/IEKTPUYECKOI 3Heprun B Nocneadyowme roga aKcnayaTayum:

W 3505819022 )
N = Jooosesas = 2001 py6./(KBT-y).

Mo nony4eHHbIM pe3ynbTaTam MNPEnfOXKEHHbIX ABYX BapuaHToB obecrneveHus
9NIEKTPMNYECKON 3HEprnenn noTpebuTensd MOXHO caenatb BbiBOL, O Bblbope MCTOYHMKA
SHeprum:

1) anekTpocHab)XeHne OT BHELHUX CETEN C MOKYMKOW 3NEKTPUYECKON SHEPrun y
CeTeBOW opraHmsaumu;

CTOMMOCTb 3IEKTPNYECKOWN 3HEPI: B NEPBbI rof, akcnnyataumm — 9,859 py6./(kBT-v);
BO BTOpOWN rog — 10,8 py6./(kBT-4); B Tpetuin — 11,217 py6./(KBT-u).

2) aneKkTpocHabXeHne OT JHepreTudeckoro obbekta Ha 6ase 1 rasonopLuHEBOro
apuratensi, CyMMapHOW 3N1eKTPUYECKON MOLHOCTLIO 2 MBT;

CTOMMOCTb 9IEKTPNYECKOWN 3HEPIN: B NEPBbIA rof akcnnyataumm — 9,147 py6./(KBT-y);
B nocnegytowme roga — 2,001 py6./(kBT-y).

ONEKTpoCcHabXXeHne OT COBCTBEHHONO 3HepretTmyeckoro obbekta Ha 6ase
rasonopLUHEBON KOreHepaLUOHHOM YCTaHOBKIM 06ecneyrBaeT HE3aBUCUMOCTb OT KosiebaHuin
LEH Ha 3/IEKTPO3HEPrMi0 U COKpallaeT onepaumoHHbIE pacxodbl 3a CYET NpOou3BOACTBa
ANEKTPUYECKON N TEMSOBOW 3HEPIUN HA MecTe notpebneHnsa [9]. OgHako ucnosib3oBaHne
COOBCTBEHHON KOreHepaLuMOHHOW YCTAHOBKU TakXe TpebyeT 3HauyuTeNbHbIX KanuTasbHbIX
BJIOXKEHU Ha 3Tane BHEAPEHMS U OBCNY>XMBaHWS, a TakXKe OrnepaTyMBHON MOAAEPXKKM CO
CTOPOHbI CMELNAanNNCTOB NO OBCNYXXNBAHUIO N TEXHNYECKOW NOAAEPKKE. DNEKTPOCHAOKEHME
OT BHELWHUX CETEN C MOKYMNKOW 3NEKTPOIHEPrUM y CEeTEBOW opraHmsauumn obecrnednsBaet
bonee NpPoCcToe peLleHne, ocBoboXxaas NpeanpusaTne oT HeOOXOAMMOCTM MHBECTUPOBATL B
COOCTBEHHOE 3HepreTudeckoe obopynoBaHue.

c= = 9,147 py6./(kBT-u).

CcC =
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Abstract. The solutions to ordinary differential equations have been well studied and published in a large number
of publications. However, the question of effective methods for solving ordinary differential equations remains open. This
paper explores an alternative method for finding a general solution to Bernoulli's differential equation.

n
The solution to Bernoulli's differential equation is well known by dividing Y, the entire equation by, contained

on the right side of the equation. Then this differential equation is reduced to a linear differential equation and solved in a
known way. The solution to Bernoulli's equation can be found in other ways. One such method is presented in this work. In
our opinion, the proposed method for finding a general solution to this differential equation is less labor-intensive, and
therefore more effective, compared to other methods for solving the Bernoulli equation. This article uses the well-known
formula for the derivative of the product of two functions.

Keywords: function, derivative, differential equation, general solution, integration.

Annomayua. Pewenue o0bbikHOBeHHbIX OuhheperyuasvHbix YpaHeHuil Xopouio usyuensl u onybauxobarv. 6
bo1vuiom korunecmbe usoarnui. Oouaxo Bonpoc 06 3gpghexmubrpix memodax peuieHutl 00bIKHOBeHHbIX OUPhepeHUarbHbLX
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ypaBrenuii ocmaemcs omkpuimsiM. B nacmoawei pabome uccaedyemea asvmepHamubroiil Menoo HAXOXOeHUs 0bujeeo
peuienusa Ougpgpepernyuaivroeo ypabuenusa bepnyasu. Xopouwio usbecmuo peusenue Ougpgpepenyuaisiozo ypabHenus
Beprysau  Oesenuem Bceeo ypabuenus Ha yn , codepxxawjerics 6 npaboi wacmu ypabuenus. Toeda Odanmoe
oughgpepenyuasvroe ypabrenue npubooumcs k AUHEUHOMY OughhepenyuasbHoMy YpabHeHuto U peuiaemcs u3becimHuim
cnocobom. Pewtenue ypabrenusa bepnyiiu moxuo naumu u opyeumu cnocobamu. OOHUM U3 maxux cnocobob npubooumcs
6 dannon pabome. [1o HaueMy MHeHU0, NpedAazaeMblll Meto0 HAX0KOeHUA 00ujee0 peulenus 0aHHOo20 OudeperuaIbHoeo
ypabuenus abasemcsa MeHee mpyoosampamuwiM, a ciedobamenvho, Oosee 3pdpexmububimM no cpaBHeHuro ¢ Opyeumu
memooamuy peuwienus ypabrenus bepuyssu. B Oanmoi cmamve ucnosvsobama usbecmmuas gpopmysa npousboorHoi
npousbederus 06yx GyHKyuil.

KatoueBvie caoBa: ¢pynxyusn, npousboonas, oupgepenyuarvroe ypabrenue, cA0kHAA pyHKkyusa, obuee peuierue,
unmeepupobanue.

PeueH3eHT: MapTexa AnekcaHgp Hukonaesuy — KaHOMAAT TEXHUYECKUX HaYK, AOLEHT.
HDoueHT ®IrE0Y BO «PIrAY-MCXA um. K.A. Tumnpssesa»

HacTtoswaa crtaTbd MocCBelweHa HaxoXAeHno  obuwero  peleHusiypaBHeHUs
BepHynnn,ucnonbays dhopmyny NPON3BOAHON npovsseneHne ABYX
dyHKUMn. JnddepeHymanbHbiM ypaBHEHMEM MEPBOro Nopsigka B suae

¥y +P(X)y =Q(x)y" (1)

ABnsieTca ypasHeHnem beprynnu [1].
Ecrmn =0, TOypaBHeHne (1) ABNAETCA HEeOAHOPOAHbIM JINHENHBIM

oM depeHUmansHbIiM ypasHeHnem, a npu N = lasnaetcagmddeperHumanbHbiM ypaBHeHneM
pasfensaownuMcs NnepeMeHHamMmn, PeLLEHNST KOTOPbIE SBNSIOTCS U3BECTHbIMK [1].
B HacToswen paboTe paccMoTpuM obLee pelleHneypasHeHns bepHynnm (1) npwm

nNz0un=1.

YMHOM 06e CTOPOHbI ypasHeHUst (1) Ha tyHKLmio Z = z(X)

Y2+ P(X)yz=Q(x)y"z @

®yHKumio £ = Z(X) BblGepeM Tak, YTOObI BbIMOJIHANACH PAaBEHCTBO

' =P(X)z 3)

Ecnu noctaBuTb paBeHCTBO (3) B ypaBHEHME (2), TO UMEEM
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YZ+yz'=Q(x)y"z (4)

Ecnu  wcnonb3oBate  opmysly  MPOU3BOAHOM MPOU3BEedeHWs ABYX  (PyHKUMiA

!

!, !’
(UV) =uUV+Uuv 1o ypasHeHue (4) 6ygeT pasHo [2]

(12) =Q)Y"z ©
npeobpasysaypasHeHme (5)
(v2) =Q(x)z""(yz)
(v2)" (yz) =Q()z""

©27) _ gz

1-n
nosy4mm

(v2)") =@-nREoz" ©)
Tenepb Hangem OyHKLMIO Z(X) . Ons atoro n3 (3) nony4mm

P(x) = Z? = (inz)

OTcropa

Inz = [ P(x)dx

2(x) =@/t )

To noctaenas (7) ypasHeHus (6), noay4ymnm
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((yeJP(x)dx> 1-n )’ _ (1_ n)Q(X)e(l—n)jP(x)dx

Ecnun nHTerpupoBaTb 06€ CTOPOHbI 3TOr0 PaBeHCTBa, TO MONY4YMM

(yejP(x)dx )l—n —C+ (1_ n)J'Q(X)e(l—n)jP(x)dx dx

yl—ne(l—n)jP(x)dx _C4+ (1_ n)j'Q(X)e(l—n)jP(x)dx dx
nnun, obLLMM UHTErpanom (peweHnem) ypasHeHus (1) ssnsietcs
yl—n _ e—(l—n)jP(x)dx (C n (1_ n)j'Q(X)e(l—n)jP(x)dx dX) @

Tenepb paccMoOTpUM NpUMepbI.

Mpumep1. Hantn obuee peweHne ypasHeHns bepHynnu [3]

y’+k—y=xmy”, n=0,n=1

X

roe K, M, N — geiicteutenshbie uncrmn N#0,N =1,

PelwueHne. YMHOXUM 06€ CTOPOHbI ypaBHEHUS Ha DyHKUMO Z = Z(X)

K
y’Z+ yZ:xmynZ

X

OyHkumio £ = Z(X) BbIGEPEM TaK, YTOObI BbIMOHANACH PABEHCTBO
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TO

n

yz+yz' =x"y"z

Ecnn  wucnone3osatb  opmysly  NpPOM3BOOHOW Mpou3BedeHus OBYX  (yHKUUIN

4

(UV) =uv+uv , To ByaeT paBHO

((=)") = @-n)z

Tenepb Hangem yHKLMIO Z(X)

KoZ(inz)

X yA

nz=klnx=1Inx*

To noctaeBnsas ypaBHEHUA MNOJyHUM

((yxk )l_n )’ = (1— n)xmxk(l_”)
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((yxk )1_n )’ —(1- n)xm+k(1_n)

Ecnn nHTerpupoBaTtb 06e CTOPOHbI 3TOr0 PaBeHCTBAa, TO NOy4UM

(yxk )l_n =C+(1- n)jxm+k(1‘”)dx
nnn

e @k s (1_ n).“xm+k(1—n)dx
OTcropa

yl—n _ X—(l—n)k (C n (1_ n)"'xm+k(1—n)dx)
1. ecnmk(l_n)+m¢_1, TO

1-n X_(l_n)k [C N (1— n)xk(l—n)+m+1 j

y =

K(—n)+m+1
yl—n _ X—(l—n)k C 4 (1_ n)xk(l_n)+m+l
k(-n)+m+1

N OBLLUMM MHTErpanoM (peLeHneM) ypaBHEHNS ABNSETCA

(1 . n)Xm+1

-n _ ¢ —(1-n)k
4 X ’ k@l—n)+m+1
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2. ecnu k(l— n)+ m = —1, TOOBLLMM NHTErpanom (peLLeHnemM) ypaBHEHUS ABISETCS

Y = xER(C +(1—n)in x).

Mpumep 2. Hantu obLuee pelueHne ypaBHeHUs BepHynnm

,  kxy

V'+——==xy", n#0,n=1

x2+a?

roe k,n — nencteutensHble uncmu N#=0,N =1,

PewweHne. YMHOXUM 06€ CTOPOHbI ypaBHEHUSI HA DYHKUMIO Z = Z(X)

dyHkumo £ = Z(X) BblIGepeM TaK, Y4TO6bl BLINOMHANACH PABEHCTBO [4]

kxz
x* +a’

TO

yz+yz'=xy"z

Ecnm  wucnonb3osatb  ¢opmysly  NpOn3BOSHOMN

!

(UV) =u'v+uv , TO ByOeT paBHO

(vz) =x)"z
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(yz) =x(yz)' 2"
(yz) " (yz) =x"z*"

4

1-n
O2)")
1—-n

(G=)") =@-n)enz

Tenepb Hangem OyHKLUMIO z (X)

k Xz Z
rwcilUL)

In z_kj xdx :gln(x2+a2): In(x2+a2);

2(x)= (x* +a2)

To nocTtaBnsisi ypaBHEHWsS1 MOMyYUM

(y(xz +a? )Ig jln =(1- n)x((x2 +a? ): Jln

~
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Ecnun nHterpupoBaTtb 06€ CTOPOHbI 3TOr0 PaBeHCTBA, TO NOJy4nM

K k(1-n)

(e ) ) =Crlnfale +ar) o

nnn

k(1-n) k(1-n)

yl_n(x2+a2) 2 :C+(1—n)jx(x2+a2) 2 dx

OTcropa
—k(1-n) k(1-n)

Y= (x4 aZ)Z(C +([L=n)fx(x* + az)zdx)

1 OBLMM VHTErpasioM (PELEHNEM) YPaBHEHS SBNSIETCS

1-n 2 2\ k=N 1-n)x*+a’
¥y =|C(x*+a’) ¢ +( k(l)Exn)tLZ)

2. ecnu k(l— n) =—2, T0 06LWYM NHTErpanom (peLleHnemM) ypaBHEH NS SBNAETCSA
v =(x*+a*C+(@-n)in(x* +a?))

Mpumep 3. Hantn obLuee peweHne ypaBsHeHna bepHynnu

roe k,n— pencTBuTeNbHble Yucam n N # O,n=-1.

International journal of Professional Science
Ne5(2) — 2024

32


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-

https://creativecommons.org/licenses/by/4.0/deed.ru|

PelwieHne. YMHOX1M 06€ CTOPOHbI ypaBHEHUS HA YHKUMID Z = Z(X)
ka
yz+kxyz=xe 2 y"z

OyHkumo £ = Z(X) BblIGEpeM TaK, YTO6bl BbINOMHANACH PABEHCTBO [5]

kxz=12

TO

Ecnm  ucnonb3oBatb  GopMynly  NpoOM3BOOHOW  MPOU3BEAEHUs  ABYX

!

(UV) =uv+uv , TO ByfeT paBHO

Tenepb Hangem PyHKLUMIO Z(X)

z' '
kx =—=(l
X == (Inz)

2

Inz:kj xdx=kx7

kxz
z(x)=e 2

TO NOCTaBNSAS YPaBHEHMS NOy4uM [6]

ke? k? ke?
ye? | =xe 2y'e?
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'
k2 _knx2 knx?

ye? | =xe 2e 2y

kxi2 knx? k x2
ye? | =xe 2 |ye?
2\"N 2 ' 2
k x ﬂ _knx
ye 2 yve? | =xe ?
'
k2 =n k nx?
1-n Y
'
kxf2 1-n _knx2
ye 2 =(1-n)xe 2

Ecnn MHTEerpmpoBaTb obe CTOPOHbI 3TOro paBeHCTBa, TO NOJyHUM

1-n
k2 knx?
ye ? =C+(1—n)jxe 2 dx
w2\ knx?
ye 2 =C- 1-n e ?
nk
(1-n)kx? o _kna?
yle 2 _c-1 N
nk
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—(1-n)ke? 1-n _knx2
y"=e 2 |C-—e ?
nk
—(1-n)kx? . _k x?
yl—n :Ce 2 _1 ne 2
nk

OTcroga nony4nm obLwmin nHTerpan (peweHne) ypasHeHns

nkx? k x?
_ 1-n| -
y'=|Ce? -— e ?
nk

HoBbIli MeToA Npeafiaraemblil B HAaCTOSLLER paboTe SBNSeTCA MeHee Tpyao3aTpaTHbIM,
a cnegoaTenbHO 6onee 3(PPEKTUBHLIM MO CPaBHEHUIO C KIACCUMYECKMU MeToaamu

pelleHns anddepeHumanbHOro ypasHeHus BepHynnn.
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Narawwuna A.C.

OrAQY BO lMeps.blii MOCKOBCKUIA FOCYAAPCTBEHHbIN MEAVULIMHCKNIA YHUBEPCUTET NMEHN
.M. CeueHoBa MuHucTepcTBa 3gpaBooxpaHeHus Poccuiickon degepaunmn
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K.3.H, goueHT — ®FAQY BO lMepBbiit MOCKOBCKUIA rOCyaapCTBEHHbI MEOULVNHCKIN
yHuBepcuteT nmenn V.M. CeveHoBa MuHucTepcTaa 3gpaBooxpaHeHnss POCccunckonm
®epepauum (Ce4eHOBCKUN YHUBEPCUTET).

Abstract. The article describes the main functions of telemedicine technologies, their application and importance
in the practice of doctors.

Keywords: telemedicine, medical-technical products, telemedicine services, assistance to medical specialists.

Annomayusa. B cmamve onucanvl ocHoBHble PYHKYUL MeAeMEOUYUHCKUX MEeXHOA0UN, UX NpUMeHeHue U
3Hauenue 8 npaxmuxe Bpauerl.

Katouebvie caoba: mesemeduyuna, meouxo-mexuuueckue npooykmvl, YcAyeu meieMeOuyuHsl, NoMOUub
MeOUYUHCKUM CHeyUatUuCcam.

PeueHseHT: NeTpoBa MapuHa MuxainnosHa - [JOKTOp MeguuUHCKKX Hayk, npodeccop,
3acny>XeHHbI Bpay PO. [NepBblit NpopeKkTop, 3aB. kadeaporn NOANKANHUYECKON Tepanum 1
cemMerHon megnumHel ¢ Kypcom MO. YneH paboyen rpynnbl PKO «TepaneBTn4eckne acnekTbl
KapOuosiorm4ecKom npakTukn», yneH npasneHns PKO, 4yneH ueHTpanbHoro coseta PHMOT

BeepgeHue

3Ha4YMMOCTb UMPOBOro 30paBOOXPAHEHNST OLEHMBAETCA BpavyamMu BO BCEM MUPE U
Poccun, nogyepkuBaeTcs posib 3HaHWA U NPakTUK B MeguuuHe U CBA3bIBaeTCs C NtoObiM
acnekToOM BHegpeHus umdpoBbIx TexHonorun. lccnegosaHuve, npoBedeHHOe cpean Bpaden-
nonb3oBaTenen MeguUMHCKNX UHTEPHET-PECYPCOB N pa3MelleHHoe Ha nnatgopme Google
Forms B Hosi6pe 2021 roga, nokasano, 4To Bpayn Poccum nposiBNAT BbICOKUIA UHTEPEC K
NPakTU4eCKOMY NPUMEHEHNO TenemeguunHbl. o ctatnctnyecknm paHHoiM 94% Bpaden
XOTAT 00y4MTbCs paboTe C TENEMEQULNHCKMMN TEXHONOMMAMK, BCE BPa4y rOTOBbI MPOBOANTD
TeNneMeagnuuUHCKNE KOHCYNbTaumin cBoMM nauueHtam n 61% mornm 6bl KOHCYSbTMPOBaTh
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nauyneHTos konner [1].

Bonpoc rotoBHOCTM MEAUUUHCKNX PabOTHMKOB K LUMPOKOMY BHEOPEHMIO HOBbIX
LUMPOBbLIX MPOLECCOB M Npouenyp SABASETCA akTyasllbHbIM N CBA3aH C PELLUEHMEM TaKoW
Ba)XHOM Npo6fieEMbl Kak MpenocTaBfieHNEe BbICOKOKAYECTBEHHbLIX MEOAUNLUMHCKMX YCAyr.
BHepopeHne TenemMeanumMHCKMX yCnyr NO3BOANUT PeWnTb 3Ty Npobnemy nytem NpUMEHEHUN
TEXHONOrMM TenemMeanLmHbl B CUCTEME 30PaBOOXPAHEHUS.

Llenbio gaHHoOM Hay4YHOM paboTbl ABNSETCA aHANN3 TENEMEANUNHCKUX TexXHonorunin. B
cTaTbe paccMaTpuBaeTcs UX NPUMEHEHNE U POJSb B MPaKTUKe MEAULMHCKNX PaBOTHUKOB.

OcHoBHas 4acTb

TenemegmumHa B 30pPaBOOXPaHEHUW NpPencTasnseT cobon HanpasfeHne, KOTopoe
co34ano TakuMe YCNoBus, MNpuU  KOTOpbIX 6Gnarogapsi BHEOPEHUIO TenemeuuMHCKUX
TEXHOJNOMMI, BbICOKOKBaNMIMMPULMPOBAHHbIMK  CrieuuanuctaMy OKasblBaeTcs [OOCTynHasi
MeaMuMHCKas nomowb. EE nonyyaetr 3avHTEpecoBaHHOE HaceneHwe CTpaHbl, BKIK4as
ManoOMOOWSIbHBIX MAUMEHTOB, XUTENEN MaNlOHACENEHHbIX MYHKTOB, @ TakXe OTAANEHHbIX U
TPYAHOLOCTYMHbIX PErMOHOB.

Ona TenemeguumHbl XapakTepPHO UCMNONb3OBaHWE MeANKO-TEXHUYECKUX MPOLYKTOB,
KOTOpble MO3BONAIOT BpayaM npOBOAUTb KOHCYNbTauuu W AWArHOCTUKY  yAasieHHo,
OCYLLECTBNAA PYHKLUMIO KOHTPONSA. POCCUNCKUI PLIHOK MEANLVHCKNX YCTPOWCTB 6oraT 1 Ha
HEeM npencrtaBneHbl Takme «[lepcoHanbHble MeguumMHCKue nomowHukm» (MMIM)  kak
(tepmomeTpbl) 22,0%, Hebynansepbl 20,3%, ToHOMeTpbl — 18,9%, rnokomeTpbl — 10,5%,
waromepsbl 5,3%, npubopbl ans namepeHnss maccol (Becbl) 4,3% un gp. [2]. Ycenyrn B pamkax
rocyaapCTBEHHbIX MNPOEKTOB defepanbHoro 3HadeHns no Bbigade [IMIT naumeHTam c
3aboneBaHNsIMN CepaeYHO-COCYANCTON CUCTEMbI CNOCOBCTBOBANN YCKOPUTb KOHTPOb Haf,
TakumMm 3aboneBaHMEM KakK rmnepToHunsa. B nepuop AMCTaHUMOHHOrO HabnoaeHusa Bpadvam
yoanocb gobuTtbCs yaep kaHusi HopManbHOro ypoBHs gasneHunsa 6onee 4em B 90% cny4yaes.
N3 3apybexxHOro onbiTa MOXHO MPUBECTM NPUMEP NCMONb30BaHUA 60JbHbIMK anabeTom
yctponcTtea Podimetrics’ SmartMat. YMHbIN KOBPUK NCNOMb3YETCH AN paHHEN ANarHOCTUKU
cuHgpomMa guabetndeckon ctonbl. ECnv y naumeHTa BbIABASIOTCA Npobnembl, TO KOMaHaa
mMmepcectep Podimetrics cBA3bIBaeTcs € fieqalym BpavyomM nauneHTa, 1 Torga He JoXXuaasiCb
KJINHNYECKOro NPOsiBIEHNs, MPOBOANTCH PaHHee BMeLLaTesnbCTBO. [2].

[ns Bpava HemanoBaXkHOe 3Ha4YeHE UMEET UCMNOb30BaHME TEXHONOMI BUPTYasibHON
peanbHocTn (VR) n pononHeHHon peanbHocT (AR). VR — 3TO KOMMbKOTEPHAA MMuTaums
O6BEKTOB 1 CUTyauuin peasibHOro Unu (puU3anyeckn He CYLLECTBYHOLErO MUPa, C KOTOPbIMU
Bpa4-nosib30BaTelb TEXHONOMIN COBEPLUAET Kakme-nnmbo AencTeusa ¢ obbekTtamm (opraHamm
N CTPYKTypamu OpraHnama) B pexxmme peansHoro spemerun. AR — aTo undposasa nHgpopmaums
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B BMAOE WU300paKeHWn, KOMMNbIOTEPHON rpaduvkn, TEKCTa, BMAeo, ayoumo u T.4. Takue
TEXHONOMMM UCMNOMb3YITCA B XUPYPrun, KapauvosiornM, CTOMatonoruy, TpasmMaTosoruu,
opTanbMonorunm gnsa obydeHus MeOuUMHCKMX CheumannucTtoB, a WMEHHO, MOMOrawT UM
TpeHnpoBaTbCcs B 6e30nacHom cpeae, nony4vaTb 3HaHus, paboTaTtb B KOMaHAE, NCNOMb30BaTh
NHONBMAOYaSbHbIA NOOAXOM, K KaXKOOMY MauueHTy, YTO MOBbLILWAET LWAHChl HA YCMNELLHbIA UCXOA
NPEACTOAWMX  XUpyprudeckux Bmewatenscts. TexHonorum VR wn AR nossonsoT
MEOUUVHCKMM paboTHUKaM HarnsgHO OOBACHATb MNauMeHTaM  CrioXKHble  MeOULMHCKME
AMarHo3bl, CUTyauun, HazHa4Yaemble BPA4YOM CXEMbI SlIeHEHNS, YTO CNOCOBCTBYET CHUXXEHNIO
HaNPsS>KEHHOCTN, HEMOHUMaHNS N KOH(PAMKTHOCTY MeXay BpayoM 1 NauneHToM.

Ha 6a3e NHCcTuTyTa MeagnumnHcKnx obpasoBaTtenbHbix TexHonorum nm. . . MeyHukosa
paboTaeT BUpTyasbHasa KNMHUKA C TECTOBbIMY 3a4aHUSMN NO ANarHOCTUKe ans spaden B VR
N NPUMEPOM MOXET SABNATLCA CO3AAHHbIN N1anapOCKONUYECKUIA CUMYNATOP A5 00y4veHus
xupypros [3]. OCHOBHbIM npuHUMNOM pPaboTbl Takoro cuMynaTopa SBASIETCH
NPOAOJIKUTENBHOE, HE OrPaHNYEHHOE N0 BPEMEHU 0ByYEeHME N MOBTOPEHNE YNPaXKHEHWI ONA
KayeCTBEHHON OueHKM paboTbl crneumanuctoB. [lonoXXuUTenbHbIM  MOMEHTOM  Mpwu
NCNONb30BaHUM CUMYNATOPA XUpypramm SBASETCS CHWKEHWE YMCTBEHHOW Harpyskm Ha
Bpaya, OTCyTCTBME HEOBXOANUMOCTM 3anoMuHaTb 60MbLON 06beM WHpOpMauUn 1 B Utore
CKOHUEHTpMpOBaTb BHUMaHWe Ha OnepaTuBHbIX OENCTBUSAX W npouedypax, YTO Mo3BOAUT
CHU3UTb BPEMS MPUHATUSA PELLEHUI B NpOLLECCe NPOBEOEHNA onepaunin 1, Kak cnepcreue,
COKpaTUTb ANIUTENbHOCTb MPOBEOEHUA XNPYPru4eckux BmewarenscTs. Vicnonb3osaHne AR
AaeT BO3MOXHOCTb YNy4ylWUTb WAEHTUPUKALMIO W JIOKaNU3auuio OpraHoB MauueHTa,
NOBbLICUTb TOYHOCTU COOTBETCTBUS BUPTYasibHbIX MOAENEN aHAaTOMUYECKMM OCOBEHHOCTAM
naumeHTa.

B TpaBmaTtonorum un xupyprum 6e3onacHOCTb paboTbl Bpayein obecrneymBaeTcsa
6narogaps ucnonb3oBaHuto 3D-Budyanusaumn. 3D uHTpaonepauuoHHble N300parkeHus
ABNAIOTCA HE TOMbKO MOMOLUHMKAMM XUPYProB Mpu MNPOBEAEHUM oOnepaunin, HO W«
CYLLECTBEHHO CHWXaKT [03y 065y4eHuMs naumeHToB u  xupyprudeckmx Opurag. 3D-
BU3yanmsauus no3eBofiSeT B 6€30MacHOM pexuMme MpocnexuBaTb penykumo nepesioMos,
npoueayp OCTeOTOMUN KOCTU 1 MMANaHTaumio [4].

Ona ontuMmnadauymm paboTbl Bpaden n CHMXKEHNA 0OBEMOB PYHHON 1 ByMaXKHOW paboThbl
B KIIMHMKaX MNONIOXXUTENBHO cebsi 3apekoMeHaoBana eguHas MmegmumnHekas MHopMaLmMOHHO-
aHanutnyeckasa cuctema (EMUWAC), BHegpeHHasa B r. Mockse. OHa npepgoctasuna Bpayvam
HOBOE aBTOMaTU3NPOBaHHOE pabovee MeCTO B CUCTEME, B KOTOPON NONYASPHbLIMU YCyraMu,
Kak g5 nauymeHToB, Tak 1 Bpaden, CTanu 3NEKTPOHHbIE 60SIbHUYHBIE NINCTKU, HANpPaBieHNs
Ha nedveHne, peuenTbl Ha JIEKapCTBa, OHNANH-KOHCYIbTauMM U BOLAW B TOM OUCTaHUMOHHbBIX
ycnyr Poccun B 2023 rogy [5]. ViccnepoBaHue, npoBegeHHOE B NepUoL, C NKOHS MO CEHTAOPb
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2023 r., oxBatmBwee 42 cybbekta Poccuiickon ®depepaumn, nokasano, Y4TO NaUMEHTbI
NONMVKINHUK 3anHTEepecoBaHbl BO BHEOPEHUN BO3MOXXHOCTU OHMaH-B3aMMOLENCTBUSA C
nevawmm Bpadom (45,9%) M nNoaydHeHUN KOHCYfbTauui OT CneuuanucToB MNpu MOMOLLN
cepBuCOB TenemeguuunHbl (27,9%), npyn 9TOM Ka4yeCTBOM TENeMEOUUMHCKUX TEXHOOrui
yposneTtsopeHbl 80 % pecnoHOeHToB [6].

Bonbwum npopbiBOM B TenemeguumHe Poccun aBnsieTca  co3gaHve  eguHomn
paguonornyeckon nHgopmarmoHHon cuctemol (EPVC), kotopas pencteyet B Mockse ¢ 2015
roga M HanpasfieHa Ha ONTUMU3auMIO OEATENbHOCTU Cy>KObl Iy4EBOW OUArHOCTUKK T.
Mocksbl [7].

C 2020 rogy EPUC ctan 4acteto EMUAC v BbINOAHSET Ans Bpayen psg pyHKumn. K nx
4Yncny cerogHs OTHOCAT:

e XpaHeHue n obecneyeHne onepaTBHOrO AOCTYNA K apxXmBy NCCNEAOBaHNI NaUNEHTa;

e ONTUMM3aAUMIO Paboyero BpEMEHN Bpa4ven C NOMOLLLIO CHUXKEHNS OOBEMOB PYYHON 1
BymMadkHOW paboTbl B KNNHUKAX;

® aKKyMynMpoBaHue nHpopmMaum ¢ NOMOLLLIO ANarHOCTUYECKON annapaTypbl Ha BHOBb
CO3[aHHbIX aBTOMAaTU3NPOBaHHbIX pabouynx mectax (APM) peHTreH-nabopaHToB,
Bpayen-peHTreHos10roB;

e pacnpefeneHne Harpysku Bpadven B KINHUKax;

e OHManH-gOCTaBKa Pe3ynbTaToB UCCNeqOBaHNNR,;

e OHfIAH-B3aUMOLENCTBNE MEXY BPAYOM-ANArHOCTOM U fievallyM BPavoM nauneHTa;

e OHNaWH- KOHCYNbTauumn, BebnHapbl oS 06y4eHNsa Bpayeil.

TenemeguumHa B Poccun passuBaeTca 6narogapsa paspaboTydnkam nporpammMHOro
obecneyveHnsa (MO). TrueConf — poccmnincknin NpomsBoauTENb NPOrPaMMHbIX 1M annapaTHbIX
pelweHnin ssnsetca noctaswmkom MO gna TenemegumuMHCKuX cepBucoB. OTeYeCTBEHHbIE
KIMHWKK ncnosb3ytoT TrueConf Server gns guctaHumMoHHON meguumHekonm nomowm. TrueConf
Server — 310 6e30nacHasi 0Te4ecTBEHHas cuctema BuaeokoHpepeHuceasn (BKC), bnarogaps
KOTOPOW CEerogHA OCYLUEeCTBMSIOTCA TeNneMeguuuHCKME KOHCYynbTauuu, TpaHcnaumm
XNUPYPruyeckux onepaunin. TeneHacTaBHNY4ECTBO — 3TO 0CO60e HanpasfieHMe B MeauLnHe,
KOTOpoe no3BoNsAeT HEOMbITHbIM Bpayam HabnogaTb 3a onepauuen
BbICOKOKBaNMMULMPOBaHHbIX CMELNANNCTOB B pexXmnMme peasibHoro Bpemenun. BKC nossonseT
nosly4aTb OTBETHI HA BONPOCKI, NOAy4aTh AeTaNbHOE Pa3bsACHEHNE CNOXXHbIX MOMeHTOB. BKC
NCNONb3YeTCA B MEONLVHCKNX BY3aX U 47151 HAYNHAKOLWMX Bpadei.

Ecnn roBopuTb O MEPCNEKTMBHbLIX HanpaBfiEeHNAX B pPasBUTUA  MegULMHCKNX
TEXHONOrMIA, TO TenemMeanunHa B Mupe HabnpaeT CyLLEeCTBEHHbIE 0B0POThI 1 ABASETCSA CaMbiM
UHAHCMPYEMBIM  CErMEHTOM B  pa3paboTke nporpamMmHoOro  obecneyeHns  gns
3gpaBooxpaHeHns. CornacHo nccnegosarHuto poiHka Data Bridge, npegnonaraemeliii pasmep
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MUPOBOIro pbiHKa TenemeanumHbl coctaenaeT $151 mnH. B cpeaHem oHa pacTeT Ha 13,88%
1, NO NpPorHosam, gocTurHet 290 munnnoHoB gonnapos K 2028 roay. PelwleHnss B obnacTtu
TenemeanunHbl 6yayT HanpaseHbl HA YyYLLEHNE CaMOYyBCTBUA MEQMLIMHCKOrO nepcoHana,
CHV>XKEHUS1 YPOBHSI BbIrOpaHUsi M Meperpy3ku nepcoHana — [OBYX OCHOBHbIX (hakTopoB
HeXBaTKN MeAULMHCKNX KaapoB. OUCTaHUMOHHbIA MOHUTOPUHI nauneHToB (RPM) nomoraet
3(P(PEKTUBHO NIeUnMTb OCTpble U XPOHMYECKne 3abosieBaHus nauneHToB. KnuHuKM mMoryT
ONTUMN3MPOBATb CBOK AAMUHUCTPATUBHYKO Harpys3kKy, CHU3UTb YacTOTy HESBOK U
3(P(PEKTUBHO KOHTPONMPOBATL NaumMeHToB [8].

BbiBoAab!

Bonpocbl ontummnsauumn pabodero BPEMEHU Bpaya CErogHsl SBNSAOTCA NPEAMETOM
obcyxpaeHnin. Harpyska Ha Bpada MEHSIETCS, OHa nepepacrnpenenseTca U cBs3aHa C
BHEOPEHNEM  TeNeMeauUVHCKUX  TEXHOSIOMNN, KOTOopble MNO3BOMSKT  MEAULMHCKUM
paboTHMKaM rpaMOTHO NOAXOANTb K BEAEHUIO U NeYeHnto 6one3Hen. Takme TEXHONOorm, Kak
TENEKOHCYIbTauun, CHU3NAN 0OBbEMBbI Py4yHOW KU ByMarkHON paboTbl B KMHUKAx, B UTOre
YMEHbLUMAN 3aTpaTbl Ha CUCTEMY 30paBOOXpaHeHWs. B pesynbTate MCNonb30BaHUS
TENeMeaguUVHCKNX TEXHOJNIOMMA ONs Bpaden pacwmpunacb o6nacTe MPUMEHEHUS CBOUX
3HaHUA N yMmeHun. [loTeHumanom pana MNOBbIWEHUS MEeAUUMHCKON FPamMOoTHOCTU CcTano
NCNoJsib30BaHne Teneobpas3oBaHUsi, KOTOPOE LAET BO3MOXHOCTb BpadamM CBOEBPEMEHHO
y3HaBaTb aKTyallbHyl0 WHGOpMauuio B MeguumHe, YKpPennsaTb CBA3W U pacnpepenstb
Harpy3ky Mexay pPasfvuyHbIMU MeOUUMHCKUMN Y4YpexaeHusMn, obliaTtbCs C Kosieramu.
ANbTepHaTNBOW XXMBOW BCTPEYN CEMOAHA ABNAIOTCA BUAEOKOH(EPEHUUN, TeNeMegULIMHCKNE
KOHCYNbTauumn, TPaHCNaUMN XNpYprudecknx onepauuin. BHegpeHne BebnHapoB B pexnme
yOaneHHOro goctyna no3BosoT BpavyaM cnylaTtb EKUMN C BOSMOXXHOCTBLIO MOOKIIOYEHNS
n3 noboro ygobHoro mecta, B ntoboe yaobHoe Bpemsa 1 B 3anucu [9]. YcnewHoe neyeHve
XPOHMYECKNX 3aboneBaHnin — 3TO 3acnyra ClaXxeHHON KOMaHAHOW paboTbl Bpaven, KOTopble
nomMmoraroT Opyr APYry, SBASKOTCA negjaroramMmy U HacTaBHWKaMK, a TeneHacTaBHUYECTBO
YKpennsaeT CBA3U MOIOAbIX N OMbITHbIX Bpayein. TenemeguumHa, Kak MHCTPYMEHT LdpPOBON
KOMMYHUKauumn, npegocrasnia BpadyaMm YHUKaNbHY0 BO3MOXHOCTb OXBaTUTb LLUNPOKUIA KPYr
nauyneHToB, a MMEHHO, OCYLLECTBAATb AUCTAHUMOHHBIA MOHUTOPUHE 3a ManoMO6ubHbIMA
nogbMn, B TOM 4uUCe 3a NOXWUNbIMA NauveHTamu, KOTOPblEe HY)XOATCA B PErynsipHbIX
obcnepoBaHusax. TenemeguUMHCKME TEXHONOrMM MO3BONAUAM BpadaMm pellatb BOMPOCHI,
CBSI3aHHblE C CaMOJIEHEeHNEM MaAUNEHTOB, UX TPEBOXXHOCTbIO. lcnonb3oBaHue WHTEPHET
BELLEN, TaKUX KakK TOHOMETPbI, T[NIENKOMETPLI, OAaT4yMKM MNOMOralT Bpavyam WMETb
NHpopMaUMIO O COCTOSIHUM 300POBbsi MaUMEHTOB, cobupaTb CTaTUCTUKY 3aboneBaHui,
KOTopasi CNnoCcOBCTBYET NPUHMMATb BEPHbIE PELLEHUSA U BbiCTpamBaTb CTPaTermio fie4eHus
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naumeHTa. BoamoxxHo, B 6nvpkanwem 6yayLieMm naumMeHT NongeT Ha npruemM K Bpady TOJSIbKO
AJ151 MOCTaHOBKM AMarHo3a, a 60bLWUNHCTBO HagdHavyeHu BygeT nonyyarb OUCTaHUMOHHO.
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presence as a key component of psychological vr-therapy
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OrAQY BO lMNepsbii MOCKOBCKMIA FOCYAAPCTBEHHbIN MEOULIMHCKNA YHUBEPCUTET NMEHN
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Hay4HbIln pykoBOaUTENb:
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K.3.H, goueHT — ®FAQY BO lMepBbiit MOCKOBCKMIN rOCY[apCTBEHHbIN MEANLNHCKUN
yHuBepcuteT nmenn V.M. CeveHoBa MuH1cTepcTBa 3apaBooxpaHeHnss POccuinckom
®epepauun (Ce4eHOBCKUN YHUBEPCUTET).

Abstract. In psychological practice, where the correction of phobias and anxiety disorders plays a crucial role,
VR technologies are becoming a powerful tool. They provide specialists with an environment for simulation and therapy,
creating safe conditions for patients and specialist control.

However, for successful VR therapy, it is important to ensure maximum immersion, taking into account the
specific needs of the patient and factors such as immersion, involvement, and interactivity in the virtual environment.
To address this challenge, the creation of a flexible module utilizing neural networks is proposed, providing an
individualized approach to shaping the VR environment.

Keywords: psychological disorders, correction of phobias and anxiety disorders, VR technologies, virtual reality,
therapy in dynamics, immersion, presence effect, involvement, immersion, interactivity, simulation environment

Annomayusa. B ncuxosoeuueckoil npaxmuke, 20e koppexyua gpobuil u mpeboxHuix paccmpoiicmé uepaem
Baxcuyro poav, VR-mexnosoeun cmanobames MousHoim uncmpymenmom. Onu npedocmabasiom crneyuaiicmam cpedy
044 CUMyAAYUY U mepanuu, co3dabas besonacHvle Yca0Bus 044 nayueHmos u KOHMpob CHeyuasucmos.

Tem wHe menee, 042 ycnewnou VR-mepanuu Baxuo obecnenums MaAxKCUMAALHYIO UMMeEpCUlo, yuumoibas
KOHKpemHbvie nompedHOCHIY NAYUeHMA U (DAKINOPbl, MAKUe KAK N0epYKeHHOCTb, B0BAeUeHHOCTND U UHMEePaAKIUBHOCTID
6 Bupmyaavrotl cpede. Mmenno 044 peuienua 0aHHOT 3a0a4u npediaeaemcs co30anue eubrozo MooyAs, UCHOAb3YIOULe20
Hetipocemu, umo obecnevubaem uHOUBUOYabHbL 100x00 K hopmupobanuio VR-cpedst.

Katouebvie caoBa: ncuxoroeuneckue 3aboseBanus, xoppexyus ¢pobutl u mpeBoxnvix paccmpoticmb, vr-
MexHoA02U U, BUPTYAILHAS PeAsbHOCTTb, Mepanus 6 OuHaMUKe, UMMEpPCUBHOCY, 3ghgpexm npucymcmbus, UMMepCcus,
BoBaeuenHoCb, NoSPYKEHHOCTIb, UHIMEPAKMUBHOCITb, CUMYAAYUOHHAA cpeda

PeueHseHT: NeTpoBa MapuHa MuxainnosHa - [JOKTOp MeguuUHCKKUX HayK, npodeccop,
3acny>xeHHbii Bpay PO. [NepBblit npopeKkTop, 3aB. kadeapor NOANKANHUYECKON Tepanum 1
cemMernHon megnumHel ¢ Kypcom MO. YneH paboyen rpynnbl PKO «TepaneBTn4eckne acnekTbl
KapAamnonormyeckom npakTmuku», YneH npasneHnsa PKO, yneH ueHtpansHoro coeeta PHMOT
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BBEOEHWE

CerogHs B Mype BO3pacTaloLmx TPEBOr, TEXHO-CTPECCOB U APYrnX MCUXOIOrMYECKNX
3aboneBaHuin, Koppekuus obrNYECKUX N TPEBOXKHbIX PACCTPONCTB — OfAHA M3 OCHOBHbIX
3agay MHOrMxX nCuxmaTtpoB U ncuxoTepanesToB. C pasBuTMEM HAyKM Ha MNOMOWpb K
KBanMpuuMpoBaHHbIM creunanmuctam npuxogaTt TtexHonorum VR, BO3MOXHOCTU KOTOPbIX
OTKPbIBAtOT HOBblE MOPU30HTbLI B JIeYEHUM AAaHHOIO Bnga ncuxmvecknx sabonesaHuin.

B VR-TexHOnornsix peasnbHbini MUP MEPEHOCUTCA Ha YPOBEHb BUPTYyasibHOM
peanbHOCTN, YTO MNO3BOMSET CO34aTbh YCMAOBMS LS CUMYASUMN Pa3fvyHbIX CUTyauui,
KOTOPbIE MOryT BbI3blBaTb TPeBOry y 60nbHbiX. Bpayn cnocobHbl Mcnonb3oBaTb Takue
yCnoBusa L5 NpOBefeHUs Tepanun B OUHAMUKE, TO eCTb, KOorga peakuus naumeHTta, ero
NCUXONOrN4YEeCKNEe MMMy NbCbl HAGNOOATCA B TEKYLLNA MOMEHT NCUXONOrom. MNaumeHTbl Xxe,
Haxogacb B 6e30MacHO cpefe, He PUCKYHOT CBOMM 300POBbEM BO BPEMS AaHHbIX Npoueayp,
NMOCKOMIbKY BUPTYyasibHasi pPeasibHOCTb >KECTKO KOHTPONMPYeTcs crneumanuctamm u
NOrpy>XeHne B TPaBMUPYIOLLYIO cpeny NMPouCXoamT NOCTENEHHO.

OpHako, ncnonb3oBaHne VR-TexHonornn B Koppekumm obnHecknx N TPEBOXKHbIX
paccTpoONCTB TPebyeT TwaTeNbHON MOArOTOBKW, HaYMHAs C NMPUOBPETEHUS U HACTPOWKU
obopynoBaHus 1 3aKaH4yMBasi KA4eCTBEHHON NPOpPaboTKONM BHYTPEHHEN BUPTYasibHOW cpenbl
ONs MakCMManbHON WMMEPCUBHOCTU MnaumeHTa. Ecnn e pasButne TEXHONOMUN W
npuxogsawas ¢ 3TUM MX OOCTYMHOCTb, MOCTEMEHHO «CTUPalT» TPYAHOCTU, Kacatowmecs
nporpammHoro obecnedeHns VR-nabopatopuin, TO npobnema, CBsA3aHHas C CO3[aHUEM
adppekTa NPUCYTCTBUA, Kak rapaHTa apheKTUBHOCTM Tepanun, BCe ELLE CTOUT OCTPO nepen
nccneposarenamu. [1]

METOLOOJ10I' A

BupTyanbHas peasibHOCTb — 3TO KOMMbIOTEPHAsA cpefa, KoTopas 3acTaBNsAET YenoBeka
YyBCTBOBaATb CeBSA MOrpy>XeHHbIM B TPEXMEPHbIN BUPTyasbHbIA MUP, CO3OaBaeMblil Mpu
noMoLUM crieumanbHbiX YCTponcTe M nporpamm. [pu norpyxeHun B VR, nonbsosatesnb
OKpYy>XaeTcs UMppPOoBbIM NPOCTPAHCTBOM, CNOCOOHOE N3MEHSATLCA B 3aBUCMMOCTU OT ero
pencTteuin. BupTyanbHas cpefa MOXeT ObiTb COMPOBOXAEHA BU3yasbHbIMU, 3BYKOBbIMMU,
OBOoHATENBHBIMU 1 ApyruMn  addpekTamn, 4TO pgenaet ee 6Oonee peanuctudHon. VR
XapaKTepu3yeTCcs BbICOKOW CTENeHbID WHTEPaKTUBHOCTW, YTO O3Ha4YaeT BO3MOXHOCTb
B3aUMOENCTBNSA MOJSIb30BATENS C BMPTYyanbHOW Cpenon, a O6beKTbl ATON cpenpl MO Mepe
TEXHUYECKMX BOSMOXKHOCTEN HaOEeNeHbl CBOMCTBaMN MaTepuasbHbiX 0ObEKTOB. [2, 3]

YpoBeHb ahbdhekTa NpUCyTCTBUA 3afaeT YyCNewHOCTb NpoLueaypbl UM NrPoBOro onbiTa
B BUPTyaslbHOM Mupe. Wnnos3ms npucyTcTBUS B BUPTYaslbHOW peasibHOCTU SBSieTCA
NHONKATOPOM npebbiBaHMA 4YenoBeka B cpefe, KoTtopas Obina co3gaHa WCKYCCTBEHHbIM
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nytem. HecMoTpsi Ha CBOK NPOCTOTY, AaHHbIA TEPMWH MNPEACcTaBNAeT CO60N CNOXHOoe
NMOHATME, MOCKONbKY MOrpPY>XEeHNe B BUPTyaslbHYl0 cpeny SBASAETCA CyObEKTUBHbLIM
NPOLECCOM, KOTOPbIN JOBOJIBHO CNOXXHO onncaTb. 9MEHEKT UMMEPCUN MOXXHO NOAENUTb Ha
Tp¥ NapameTpa — BOBNIEYEHHOCTb, MOrPY>XEHHOCTb U MHTEPAKTUBHOCTD. [4]

Morpy>KeHHOCTb B BUPTYaNbHON peasibHOCTU O3HA4aeT, YTO NONb30BaTeslb OKPY>XKEH
NCKYCCTBEHHOW Cpefon, C KOTOPOM OH MOXET B3aMMOLENCTBOBaATb, N OHA OXBaTbIBAET €ro
opraHbl 4yBcTBa. [orpyxeHne npuBoOMT K BOBJSIEYEHHOCTUW MOJSb30BATENS B BUPTYaslbHbIN
Mup. [4]

BoBrneyeHHOCTb MogpasymMeBaeT CTerneHb COCPEAOTOYEHUs] BHUMaHUSA 4YesioBeka Ha
06beKTbI 1 COBLITUA BUPTYaNbHOM cpefpl. Hem rny6xxe nponcxoouT BOBIEYEHNE HYeNOBeEKa B
BUPTYasibHbI MUP MOCPEOCTBOM NPEeAOCTaBNeHNs UCKYCCTBEHHOrO OrbiTa, MaKCUMaslbHO
OTpaXKawLero AeNCTBUTENbHOCTb BO BCEX UM BONbLUMHCTBE €€ AeTanem n siBeHUn, TEM
6onblLUe YeNnoBeK obpaLlaeT BHUMAHNE HA OOBEKTbI KOMMNBIOTEPHON CUMYNSALA, NPUHUMAS NX
3a pealbHble, 1 TEM B0JbLUE BEPOATHOCTb 3aPErMCTPMPOBaTL TY HEMPOM3BOJIBbHYIO PeakLmio
OpraHn3ma, 4YTo UCXOOUT N3 MPUBBLIYHBLIX YENOBEKY NOBEeOEHYECKMX NaTTepHOB, HO COKpbITa
OT rnas obbI4HOro ncmxonora. YTo KacaeTcs HU3KOro YPOBHSA BOBIEYEHHOCTMW, YENIOBEK B
TakoM COCTOsSiHUM He 6yaeT crnocobeH BocnpuHATe VR 1 €€ 06bekTbl peasibHbIMU 1 Kak
cnepcteue pesynbtat VR-Tepanun CTaHOBUTCA HEdMdEKTUBHbIM. OTANYMTENBHON YepTOon
BOBJIEYEHHOCTU ABNAETCSA pauUMOHasbHbI KOMMOHEHT, KOTOPbIN BKKOYAET B ce65 NOHMMaHne
CcobbITWIA B BUPTYasibHOM MUPE 1 BOCMPUATUE CaMOro cebs 4acTblo AaHHOro mupa. [4]

VIHTEpakTMBHOCTb B BUPTYanbHON cpefe O3HavaeT [Ba acrekta: C OOHOW CTOPOHbI,
BO3MOXHOCTb y4yacTusi WU HasBurauuu nonb3oBaTens Onsg U3MeHeHus n (opMUpPOoBaHUSA
COLEPXXaHUSA BMPTYyanbHOW cpefpl, a C OPYro CTOPOHbI, MOBKOCTb camon cpefpl, Y4ToObI
pearmpoBaTb Ha pfencrteuma nonb3oBatens. OpHako, 4TOObI NpuBAeYb MNONb30BaTENS,
BUpTYyasibHas cpefa [o/hKHa Coaep XaTb ANEMEHTbl HENMHENHOCTU U HEMPEACKa3yeMOCTU
npu BHewHNX Bo3gencTeusax. CnepoBaTenlbHO, MHTEPAKTUBHOCTb B BUPTyasllbHOW cpefe
NPeAcTaBnsieT cobom NPoLECC B3aNMOAENCTBMA MEXAY NONMb30BATENEM U CUMYALMOHHON
cpepomn, KOTopbI onpenenseT 0CO6eHHOCTN 1N POopPMYy BUPTYasIbHOro coObITUS. [4]

Ona obecneveHns Hambonee Ka4eCTBEHHOW MMMEPCUN HEOBXOOUMO Y4YuTbiBaTb TPU
BblLLeYyKadaHHbIX akTopa. KoHkpeTHasa hobust nnm Tpesora B KOHTEKCTE MCUXOSIOrMYeCcKom
VR-Tepanuu nmeet cBoun TPeboBaHMs K MOrpy>XEHHOCTW, BOB/IEYEHHOCTU N MHTEPAKTUBHOCTMN,
He roBops O CY6bEKTUBHOM BOCMPUATUN MNAUMEHTOB COBCTBEHHOW MCUXOSIOMMHYECKON
npobnemol.

CyLecTByeT psg Tepanuini Ans NeYeHns NCUXonornvyecknx 3abonesaHns ¢ NOMOLLBIO
VR: [5]
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e CCBT (computer cognitive behavioural therapy) - KoOMNblOTEPU3NPOBaHHASA
KOFHUTBHO-NOBEOEHYECKON Tepanus;

e VR-SCT (virtual reality social cognition training) - BuUpTyanbHO-peanbHbIi
COLMasIbHO-KOrHUTUBHbIN TPEHWHT;

e VRH (virtual reality hypnosis) — BupTyanbHO-peanbHbIi TMMHO3;

o VRET (virtual reality exposure therapy) — BupTyanbHO-peanbHasi 3KCrno3nunoHHasa
Tepanus;

Paccmotpum koHkpeTHO VRET. lNpu ncnonb3oBaHnn BUPTYasnbHOW peanibHOCTU ANs
9KCMO3ULUMOHHON Tepanuu, nauueHTbl MNOrpy>katTCa B BUPTYyasibHYO cpegy, KoTopas
MaKC/ManbHO peanucTuyHa 1 CONPOBOXAAETCH COOTBETCTBYIOLWNM 3BYKOM. B 6esonacHom
cpene BUPTYyaslbHOW pPeanbHOCTU, NauMeHT KOHTaKTUPYET C OObekTaMu WUAM SBEHUSMU,
KOTOPbIE BbI3bIBAKOT Y HErO CTPax, N YYUTCH UCMNOMb30OBaTb YNPaXKHEHUS Ha penakcauuio B
MOMEHTbI cTpaxa. [launeHT TakXe KOHTPONMPYET CTeneHb BO3OENCTBUA Ha cebs
yrpoxawowlero obbekra, Hanpumep, BbiCOTy camosieta. B npouecce VRET, nayuneHTbl
HaxoOATCs NoL4 KOHTPOMPYEMbIM BO3LENCTBUEM OTpULATENbHBIX CTUMYJIOB [0 TEeX Nop, nokKa
He HacTynuT geceHcnbnnmaaumns, KoTopasi NO3BONAET UM CMPaBUTLCSA CO CBOMM CTPaxoMm Un
Tpesoron. [5]

Ecnn oTcyTcTBYEeT oulylleHne MOSIHOrO MNPUCYTCTBUA, TO MNPEMMYLLECTBA, KOTOpble
npegocTaBnseT Tepanuss BUPTYyalbHOWM peasibHOCTW, wucyesalwT. B Takom cnyvae
BO3SMOXHOCTb BbI3BaTb SPKME OMOUMOHANbHbIE MNEPEXMBAHUSA TakKXe 3HaYUTENbHO
CHmwkaeTcsa. dakTnyeckn, nokazatenn VRET moryT ObiTb ewe 6o0fiee HU3KUMU, YeM Te,
KOTOpPbIE MOXHO MOMY4YUTb, €CM NPOCTO NPOYNTATb TEKCT UM NOoCNywaTtb ayanosanuce. Mpu
9TOM, 3TN METOAbI Tepanun ABASIOTCA ropas3go 6onee OCTYMNHbIMU U AeLeBbIMU. [5]

Cneumanuctbel B 0611acT MNCUMXUYECKOrO 300POBbSA — MNCUXUATPbl, MCUXONOrN U
ncuxotepaneBTbl — pa3pabotanu 6a3bl, Takne kak C2Phobia n StimResponseVirtualReality,
KOTOpble MNO3BOMSAIOT MauuMeHTaM MOCTENeHHO nornagaTb B aHKCUOreHHble cuTyauum c
nomowlpto  rapHutypbl VR. OTu 6a3bl nNpu3HaHbl MEOUMUMHCKMMWU  YCTPOMCTBaAMU W
NOSTHOLEHHBIMWN TepaneBTUYeCKMIN NporpaMmMamMmiu, a Takxe npegocTaBAsioT BO3SMOXKHOCTb
CUHXPOHM3NpOBaTb uanonornyeckue paHHole naumeHTta. Kpome Toro, VirtuallyBetter —
rotoBas cCucTema, [OCTynHad pAansa kKabuHeta TepanesTa, KOTopas MpenocTasnsieT
TepaneBTUYECKME MPUNOXKEHUA AN NeYeHus pasnuyHbix obuin, 6ecrnokoncTesa npu
cobecenoBaHuM, 6OONEBbLIX MOCTTPABMATUYECKUX CTPECCOBbLIX PACCTPONCTB, a Takxe
HaAPKOMaHUn Un ankorosibHOM 3aBMCMMOCTHU. [6] CTOWT Tak Xke OTMeTUTb, 4To 6a3a C2Phobia
paboTtaeT Ha ocHoBe Tepanun VRET.
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PE3YJIbTATDI

Onsa obneryeHus Harpy3ku Ha npouecc paspabotkm VR-nokauunm gns tepanun un
CHWKEHNS KonmyecTBa TpebyembiX AN 3TOr0 PEecypcoB MNpeanaraeTcs CO3[aHue TaKoWn
rmbko-HacTtpamBaemon VR-cpegbl (B BMAE OTAENBbHOrO OBMXKKA WM Mopgynsa K
CYLLECTBYIOLLIEMY MPOEKTY), YTO COBMELLAET B cebe cyllecTsylowmne UndpoBblE aCCEeThI,
CLUEHbl 1 CUeHapun N, OPUEHTUPYSACH Ha MapameTpbl NOrPY>XEHHOCTU U NHTEPaKTUBHOCTH,
«MoacTpamBaeTcsa» Mo naumeHTa, TeM cambiM opMUpPYs MHOMBUAYaASIbHbIE BUPTYallbHblE
CIOXKETbI 1 (PUKCNPYS YPOBEHL BOBIEYEHHOCTN.

KOHKYPEHTHbIM OTIMYMEM OAHHOIO NMPOAYKTa ABASETCA UCMOSIb30BaHNE reHepaTnBHbIX
HenpoceTen. NpegnonaraeTcs, YTO OaHHbIN MOoAyb ByAeT MMeTb JOCTYN (NOAKMOYEHME) K
HEPOHHbIM ceTaM 4Yepe3 ux APl u no 3anpocy wuccneposatens OydeT BO3MOXXHbIM
reHepaums: yHuKanbHblx 3D-mogenen n TekCcTyp; 3anucn sMoueHTa 1 3ByKOB; CKPUMNTOB O
anemMeHTapHbIX (6a30BbIX) aHUMaLMIA, KOMTU3WUIA.

Bnarogapss gaHHOMY MOOyJ/1l0  BO3MOXXHO YCOBEPLUEHCTBOBAHWE OOHOW U3
NPeAcTaBneHHbIX Bbiwe 6a3 (Hanpumep, C2Phobia). K npumepy, ecnn 6paTb nayneHTa C
MTCP (nocTTpaBMaTtn4eCcknmMm CUHOPOMOM), Y KOTOPOro TpaBma MnpuBa3aHa K KOHKPETHOMY
MECTY, KOHKPETHON CUTyauun C KOHKPETHbIMU nuuamn, 6e3 rmbkoro mMogyns uam ABuKKa
6b1510 6bl 3aTPaTHbIM CAMOCTOATESNIBHO, C HYIA cOBUpaThb oKauuio — nckatb nogxoaawme 3D
MOAEeNN, TEKCTYpPbl U Tak ganee. HenpoceTtn cymenu bl NOACTPOUTLCS NOA CyLLEeCTBYOLME
noKaumm n creHepmpoBaTtb O6bEKTLI, NOAXogALME Nog 3anpoc. 3aTem, B 3aBUCUMOCTU OT
npopaboTKu npegsaraeMon MoAaenn, Moaynb UM aBTOMaTUYECKM «COBepeT» NoKauuio 13
CrEeHEPUPOBAHHbLIX acCETOB WM >Xe MNpensioxXnT WUCCnepoBaTentd CcaMoCTOATENIbHO
3anosIOHUTb JIOKaUNo 06bEKTaMI.

Mpn 3TOM, YMHbIN OBMXOK UM Moaynb OyoeT CaMOCTOSTENbHO 3aMepsTb YPOBEHb
NOrPY>XEHHOCTN U MHTEPAKTMBHOCTU NIOKaUWiA, ONUPasiCb Ha 3aKOHbl peanbHOro mMupa u
TECTMPYS UX B MUpe BUPTyaslbHOM. YXe B npouecce Tepanun NN Gypet cnegutb 3a
OENCTBMUSAMN NaUneHTa U perynmpoBaTh YPOBEHb BOBIEYEHHOCTMW.

Tem cambim MmeTop VRET, mcnonb3yowmics BHyTpu 6asbl C2Phobia, nonHocTbio
CMOXET pPacKpblTb CBOM MOTeHuuan, a apdekT npucytcTBna OyaeT rapaHTUpoBaHHO
obecneyeH, 6e3 TpaT Ha JOMOSIHUTESNbHbIE Kaapbl NPOrpPaMMNCTOB 1 U3aiHEPOB.

BbIBOAbI

1. CospaHne rumbko-HacTpamsaemonn VR-cpegpl, UCMONb3YOWEN reHepaTuBHbIE
HenpoceTu, npeanaraet 3a(eKTNBHOE CHKEHNE BPEMEHHbIX U PECYPCHbIX 3aTpaT Ha
paspaboTKy floKauui gns Tepanuu.
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2. [aHHbii MOAyNb NO3BONSET CO3fdaBaTb MHAMBUAOYaANbHbIE CLEHapU ONs NaunMeHToB,
OPVIEHTUPYSACb Ha UX YPOBEHb MOrPY>KEHHOCTU N MHTEPAKTUBHOCTW, YTO NPEACTaBNseT
Cco60i KOHKYPEHTHOE MPEVMYLLIECTBO AAHHOMO NMPOAYKTA.

3. TexHonorusi npepgnofaraetT aBTOMaTU4YeCKOe U3MEPEHUE YPOBHSI MOrPY>KEHHOCTU
NHTEPaKTUBHOCTU NIOKaUWUiA, a TakXXe PerynmpoBaHue MX B MpoOLEecce Tepanuu, YTo
Morno 6bl o6ecnevnTb MakcMasbHbI yPOBEHb UMMEPCUBHOCTMN.
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Abstract. Based on a systematic analysis and an interdisciplinary approach, the article examines the imperatives of
the development and modernization of the Moscow metropolis as a complex system. The relevance of the identified problems
makes the article interesting for anyone who is interested in a scientific analysis of the path of the metropolitan metropolis in
the 21st century.
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PeueHseHT: [lyoknHa Onbra BnagumuposHa, KaHangaT COUMONOrMYECcKNX HayK, OOLEHT.
LOHCKOI rocynapCTBEHHbIN TeXHNYeckuii yHusepcuTeT (A TY), r. PoctoB-Ha-[oHy, ®akyneteT
«CepBuc n typusm», kacdegpa «CepBuc, Typnam 1 MHOAYCTPUSA FOCTENPUMMCTBA»

For two centuries, Moscow has been the subject of close attention of scientists,
primarily domestic historians.

Due to the uniqueness of the object under study as a complex, self-developing system,
it is difficult to consider historical analogues or use a natural experiment. But it is possible to
solve predictive tasks based on a systematic approach and an interdisciplinary understanding
of the existing and predicted state of the metropolis. Based on modern information
technologies, it is possible to identify key parameters that determine its development at the
macro level, to make a forecast of the development of a megalopolis according to various,
including alternative, scenarios, to identify hidden risks and hidden resources. Society must
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present dangers, its possibilities and the measure of responsibility it bears for what is
happening in the system of which it is a part.

The concept of the development of the Moscow metropolis is determined by the idea
of using the innovative potential of two interconnected systems - management and the creative
potential of the city's population. This principle is embedded in the primary state development
programs of the city of Moscow. The basis of the document defining the strategy for the
development of the Moscow metropolis in the future is the concept of sustainable (self-
sustaining) development. Moscow is considered as a single, whole system in all its complexity,
the development of which is determined by man and cognitive technologies. It becomes clear
that a well-thought-out, consistent, scientifically based policy is being developed in all spheres
of the region's life.

A megacity like Moscow is described by a multitude of indicators that are not reducible
to each other. When studying and forecasting the development of Moscow, it is important to
take into account all the many disturbing internal and external factors, since any unaccounted
parameter can significantly affect the development of the system and make the "simplified
forecast" far from reality.

It is important to have a clear interaction of all the components of the subsystems and
to provide the subsystems with a sufficiently wide opportunity to show initiative, creativity, and
freedom in solving their professional tasks and problems. Only with such interaction, the
system will not explode from internal tension, from the pressure of internal energy.

The Moscow metropolis is characterized by ultra-rapid development and steep ascents
and turns in the economic and social spheres.

The uniqueness of the Moscow experience in the 21st century has shown how important
methodological and conceptual aspects of the problem arose on the way to overcoming the
powerful concentration of everything and everything in this city, as a legacy of the multi-
century development of a centralized autocratic country and the 75-year development of the
supercentalized Soviet Union. Without destroying one's own past and building a new future, it
is important to establish a reasonable continuity that can ensure the stability of the city's
development. Society and citizens need to adopt new rules of life and new taboos, change the
scale of values and, at the same time, understand and feel responsible for the fate of their
Fatherland and the capital and behave in accordance with this responsibility.

The giant city could not live only because of the inertia of the previous hundred years.
At the turn of the XX-XXI centuries, it was necessary to solve the problems of "power and
property", "power and man", "city and man", "Moscow and federal government", "Moscow
and Russia" and others in a new way. A firm policy in the field of management, new rights to
manage the capital and a special procedure for privatizing urban property were required.
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The metropolitan metropolis belongs to those spatial figures, in relation to which it is
important to develop scientific recommendations in order to analyze the mechanisms
responsible for the emergence and functioning of a complex system. The main thing is: the
presence of a strategic development goal, the development of tactics and the priority of the
development of subsystems, staffing according to the historical moment, taking into account
that in the process of joint action of parts of the system, the whole system has new properties
that its parts do not possess.

The Moscow metropolis is the largest in Russia. The diversity of natural landscapes and
the capital's role over the centuries have endowed it with many, only its characteristic features,
although it reflects the general trends in the development of agglomerations, is endowed with
their common problems and acts as a guide in solving them.

The size of a city is a more capacious and complex characteristic than just the number
of inhabitants. First of all, it is the variety of life opportunities that are provided to residents and
different groups of the population in a given territory within a given community. The larger the
city, the more acute the issues of settling and "embedding" in the established traditions of its
own and foreign immigrants, the development of criminal processes, the territorial and
economic expansion of the urban environment, the general "sprawl" of the territory, etc. may
be for it. But it also has more jobs with a relatively higher salary level, on average, the
population in such a city is more active (and aggressive); more differentiated demand has been
brought up and the general standard of residents' requests has been raised.

Administrative regulation of the development of European-type cities has become a real
practice and a strict necessity.

In terms of population, Moscow significantly exceeds the average number of capitals of
European countries, but is inferior to the largest capital cities of Asian countries (Tokyo, Beijing,
Seoul). Moscow is home to about 6% of the Russian population and almost 8% of those
employed in the economy. The material and technical base, intellectual potential and traditions
accumulated in the territory of our capital make Moscow's position quite attractive for living
and stimulate the influx of people with a wide variety of aspirations and aspirations, which
requires a sufficiently flexible regulation of migration processes.

The demographic situation of the largest cities, including Moscow, is characterized by
low natural population growth due to a comparatively low birth rate and current trends in
reducing mortality. A noticeable "aging" of the population, an increase in the number of
divorces also reduce the birth rate, which leads to a decrease in the population. Migration is
the most important source of human resources, which to some extent make up for the
"failures" of natural population growth in developed countries. However, it, in turn, exacerbates
the existing imbalances in the economic and demographic development of the largest cities.
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One of the indicators of the megalopolis development process is the population density
per square kilometer of the territory. In the largest capitals of Europe, the area of the capitals
ranges from 105 square kilometers (Paris) to 1507 square kilometers (Rome) and 1549 square
kilometers (London). It should be noted that in the issue of population size, an administrative
rather than a socio-spatial approach prevails in determining the size of the territory. For
example, Paris is comparable only to the central part of Moscow within its administrative
borders.

The population density in Moscow - 8.7 thousand people per square kilometer —
exceeds the average for European capitals by 2.6 times, and Asian capitals by 4 times. In
general, it is on a par with New York, but significantly inferior to such cities as Cairo (31.78),
Paris (20.52), Seoul (18.13), Jakarta (13.05).

Moscow's share in the country's gross product was 9.4%, and in this ratio it was
noticeably inferior to the largest capitals of industrially developed countries in Europe and Asia.
If we take into account the developing modern trends, we can say that the share of GNP
created in Moscow has increased significantly in recent years. Currently, it is 1.6 times higher
than the average in Russia. Several factors played a role in changing the location of the capital:
a significant share of the financial segment of the country's economy was centralized in the
capital; a large number of central offices were located here; practically all the largest non-
governmental enterprises and their subsidiaries; active support is provided to the real sector.

The level and quality of life of the population are characterized in the UN materials by
the amount of annual income, caloric intake, the number and size of dwellings, the level of
public services, as well as an indicator of the unemployment rate.

According to Major Cities of the World, annual income per inhabitant varied significantly
across individual metropolitan cities. In the capitals of the European countries, the annual
income per inhabitant was: US$ 6,988 (Lisbon), $21,121 (Madrid); $20,257 (Stockholm) and
$31,503 (Vienna). In Rome and Paris, the average annual income per inhabitant was at the
average (European) level, i.e. within 13 thousand dollars ClIIA. In Moscow, the annual income
per inhabitant averaged $1,043.

An important indicator of the quality of life is the indicator of labor force use (in the
materials under consideration, data are provided only on the unemployment rate in the capitals
and largest cities of a number of countries). In the capitals of European countries,
unemployment was at an average level of 10-13%, ranging from 5.6% (Stockholm) to 13.2%
(Berlin). In Moscow, the unemployed accounted for 5% of the total economically active
population, of which only 0.5% had official status in the employment service and 0.3%
received unemployment benefits.
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The housing conditions of the population of metropolitan cities and individual countries
are characterized by the number of dwellings (apartments); their average size; the number of
people living in one dwelling, and the average size of housing per person (data were not
provided for all metropolitan cities).
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Abstract. The article presents an experimental study aimed at studying the features of methods for solving
classification problems. A total of 104 fourth-graders participated in four series of experiments, conducted individually.
Children were asked to solve classification problems related to determining the characteristics of objects belonging to the
proposed classes. It was proposed to solve the noted problems in visual-figurative and objective-effective forms. As a result of
the study, it was shown that changing the form of action from visual-figurative to object-based allows children to move from
a particular method of solving problems associated with a formal analysis of their conditions to the implementation of a general
method associated with meaningful analysis. It was also noted that solving problems in a particular way led to an incorrect
solution, but when solving problems in a general way, the correct result was achieved.

Keywords: fourth graders, classification problems, visual-figurative form of problem solving, objective-active form
of problem solving, a particular method of solving problems associated with a formal analysis of their conditions, a general
method of solving problems associated with a meaningful analysis of their conditions.

PeueHseHT: Kpoxmanesa EneHa "'eopruesBHa - kKaHouaaTt negarormyecknx Hayk, OOLEHT.
3asepyowmin kadenpon nHXXeHepumn n obpasosartenbHbix gucumnamH FOY BO JIHP
"JlyraHCKNin rocygapCTBEHHbIN YHUBepCcuUTeT um. B. Jansa".
YneH-KoppecnoHAeHT JlyraHCKON akageMnm TEXHNYECKNX HayK

1.Introduction.

One of the important problems of modern education, in particular primary education, is
the development in children of the ability to think logically correctly, reason consistently, and
draw a consistent conclusion from the proposed judgments [5]. Solving this problem is
necessary to achieve an optimal level of preparation of children in order to increase the
effectiveness of education in secondary school.

It is known that the curriculum of middle and high schools is rich in scientific concepts
and patterns in academic subjects of the natural sciences (mathematics, physics, biology,
chemistry) and the humanities (literature, history, social studies).

The purpose of the present study was an experimental study of the conditions for
solving problems of a logical nature in the fourth grade.

To achieve this goal, two cycles of experiments were carried out. The 1st cycle was
associated with solving logical problems, where it was necessary to find the missing elements
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of classes (sets) [3], in the second cycle they were asked to solve problems related to
determining an unknown class (set) based on indirect signs [4].

2. Materials and methods.

2.1. First cycle

The purpose of this cycle of research was to study the capabilities of children in
achieving results in problems associated with “searching for the missing elements of a set.”
48 subijects took part in the first (preliminary) and second (main) series of the first cycle. In the
preliminary series, the goal was to determine the characteristics of children obtaining correct
and incorrect results when searching for missing elements of classes (sets). The main series
of experiments was aimed at determining how correct and incorrect answers when solving the
noted problems are related to the level in which the required result is achieved (subject or
figurative).

2.1.1. The first (preliminary) series of experiments.

The following task was used as the experimental methodology in this series:

5 /C&/Zé\
A AN

Fig 1. Condition of the problem of the first series of experiments

>

The student was told: “The artist drew nine large triangles and images in them. There
are no images in the ninth triangle. Do you need to know what images and how to place them
in the ninth triangle?”

The structure of this task can be represented in a sign model as follows:
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A1Q A2W A3Z
(1) (@) ©)

BE1Z bB2Q B3W
(4) () (6)

riw rza2z 2?7
(7) ) ()

In this model, the letters of the Russian alphabet (A, B, I') designate small figures located
in the left corner of each large triangle, numbers (1, 2, 3) - figures located in its upper corner,
letters of the Latin alphabet (Q, W, Z) — figures located in the right corner.

1 series was related to solving the above problem.

It was necessary to find out the features of correct and incorrect approaches to finding
the correct result in problems associated with “searching for missing class elements.”

As a result of the experiments, it turned out that some children successfully coped with
this logical problem (group 1), while other children were unable to cope with this problem
(group 2) - see Table 1.

The students included in the first group were characterized by carrying out quick
inspection of small geometric shapes located in the corners of eight large triangles. As a result,
these children immediately assumed that there was a missing circle in the upper corner of the
empty triangle.

However, after this they carefully examined the eight drawings proposed in the task
conditions in order, as they said, “...to find out what might be suitable for placement at the
bottom of the ninth triangle...”.

Observing the actions of these subjects, it was possible to notice that they understood
how the small figures were placed on the left side inside the large figure: “... in each row it is
the same...” and indicated that a rhombus should be drawn in the empty large triangle.

After that, they looked at the remaining eight triangles for a long time. It was clear from
their actions - some children even used their fingers to hold the two hexagons in images 2 and
6, or the two small triangles in images 4 and 8 - that they wanted to find out how the small
shapes in the right corner of the triangles were distributed.

As a result, some children came to the conclusion that “...in each row there are three
different ones...” and therefore in an empty large figure you need to draw a rectangle.

Other children - namely those who touched the drawings with their hands - discovered
the rule by which small figures are distributed on the right side of large figures, and also said
that “... a rectangle is needed here...”.

International journal of Professional Science

55
Ne5(2) — 2024


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

The children who made up the second group of subjects in this series acted differently.
The first part of this group, as a rule, did not carefully look at all the small figures found in the
eight large figures. For them, it was sufficient to examine three images, including image 9,
either in the same horizontal row (specifically, images 7 and 8) or in the same vertical row
(specifically, images 3 and 6).

At first they believed that large figures should have a pentagon and a triangle at the top
and right, and a rhombus on the left. They justified this assumption as follows: on the right, in
the lower part of the large figure, small images will be repeated, because in images seven and
eight the rhombus is repeated.

Then, also based on the idea of repeatability of figures, they proposed to draw a circle
in the upper corner, a trapezoid in the left, and a hexagon in the right. This means that they
were, in fact, proposing to fill triangle 9 with the same shapes that were in triangle 6.

The second part of the children in this group examined all the triangles and usually came
to the conclusion that a circle should be placed in the upper corner of triangle 9.

Some children suggested drawing a rectangle in the lower corners of the rhombus
figure, based on the repeatability of the rhombus in triangles 7 and 8, while others suggested
drawing a rhombus from triangles 7 and 8 in the left corner of triangle 9, and a hexagon from
triangle 6 in the right corner.

An analysis of the actions of the subjects of both parts of the second group shows that
they were unable to discover the principle of placing small figures in the right corner of the
triangles.

Comparing their behavior in the process of achieving the result with the subjects of the
first group, it should be noted that the children who successfully solved the problem (first
group) took into account the location of the small figure in the triangles, and also sought to
understand the principle of placing the figures in the corners of all eight triangles. And only
after understanding it did they conclude what small figure would be in the corresponding
corner of triangle 9.

Students who did not cope with this logical problem sought to immediately find out
what should be placed in the triangle 9 in the upper corner, left and right. Therefore, noticing
the repeatability of some figures, they assumed what and how should be placed in triangle 9.

Behavior of children in group A shows that they acted indirectly, analyzing the
relationships of elements in the content of the problem in order to highlight the essential
relationships of these elements.

Such actions indicate that they used a theoretical method of action to achieve a result.

The children of group B did not conduct such an analysis and relied only on a simple
comparison of the elements of the conditions to find a solution. In this case, we can say that
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an empirical (direct) method of action takes place (for more details on the characteristics of
the theoretical and empirical methods, see, for example, [1], [2], [3], [4]).

2.1.2. Second (main) series

The purpose of the experiments was to clarify the nature of the connection between the
method of solving logical problems of the type under consideration and the organization of
problem solving: when in one case, children’s actions are performed in terms of perception of
the conditions of the problems (i.e., in a visual plan), and in the other case, in an objective-
action plan, in materialized form.

36 students who solved the problem “with triangles” unsuccessfully, at the
experimenter’s suggestion, solved another logical problem of the same type, which, although
there were visual differences, was constructed in the same way as the logical problem where
it was necessary to compare triangles.

(e
© ©
U

() (&
O @G

Fig. 2. Logical problem for series 2

In the second problem, three classes of 9 elements of three types were used: images
at the top of the circle, at the bottom of the circle and in the center on the right.

To analyze the second problem, the same model representation of elements of the three
classes as for the first problem is suitable.

The second series of experiments was carried out as follows. 36 schoolchildren who
failed the first problem were divided into three parts in this series: B.1, B.2 and B.3.
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One part of the schoolchildren was asked to look for the result of a new task in terms
of perceiving the drawings in its conditions (i.e., in a visual way).

The subjects of group B.2 again dealt with triangles. Children were asked to first copy
the contents of eight pictures by sequentially tracing large triangles and small figures within
them. It was necessary to act sequentially: circle triangle 1 and three small figures in it, then
triangle 2 (and three small figures in it), then triangles 3 - 8 (with small figures in them). After
this, it was proposed to determine what should be placed in triangle 9.

Children from B.3 were again presented with the first problem. It was necessary to first
copy the contents of the eight images by sequentially drawing large triangles (and small figures
in them) onto another sheet, and then begin to achieve the required result. The formation of
the three marked groups was carried out in order to determine the influence of the conditions
for carrying out search actions on achieving the required result.

On the one hand, it was necessary to find out the possibilities when searching for the
result of actions carried out in a visual way. On the other hand, it seemed necessary to clarify
the possibilities of materialized actions consisting of tracing and drawing images that make up
one or another class of objects.

The main experiments showed the following: a minority of group B.1. found the correct
answer to the second problem, acting in a theoretical way, i.e. highlighting the important
relationships between the elements of the second logical problem that determine the correct
solution.

The majority of children in this group, when solving the second logical problem, also
acted unsuccessfully, using, similar to the behavior when solving the first logical problem, an
unproductive approach, which is associated with a direct search for suitable figures based on
a direct comparison of the depicted elements.

After this, these children were asked to circle the pictures in the condition of this task.

As a result, it turned out that after tracing the lines, all the children coped with the first
logical problem, since they discovered the repeatability of small figures in three large figures,
firstly, vertically (triangles first, fourth, seventh; second, fifth, eighth; third, sixth ninth),
secondly, horizontally (triangles first, second, third; fourth, fifth, sixth; seventh, eighth, ninth),
thirdly, in different places in three rows (triangles first, sixth, eighth; second , fourth, ninth;
third, fifth, seventh).

All subjects of groups B.2 and B.3 correctly identified the composition of small figures
in triangle 9 after copying the images.

With regard to the actions of schoolchildren who make up B.2, we can say that some
children of this group identified a “horizontal” pattern of distribution of images in triangles
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based on the content of the first row - 1, 2 and 3, and other children - on the basis of the
content of the second row, — 4, 5 and 6.

Moreover, all children in this group discovered a “vertical” pattern in the distribution of
images based on the content of the second row.

Children from group B.3 also acted differently when copying images. The majority of
children discovered “horizontal” repeatability of figures after copying the images of the first
row, and a minority - based on the content of the 2nd row.

“Vertical” repeatability of the distribution of images for children of subgroup B.3.1.
discovered after based on the content of the 2nd row, and children of subgroup B.3.2. — after
copying all images.

In general, the completed series showed: changing the conditions for carrying out
search actions when achieving the required result in relation to the missing elements of the
class contributed to the transition of many children from an unsuccessful, direct approach in
obtaining the required result to a successful, indirect approach - theoretical (see Table 1).

2.2. Second cycle of experiments

The purpose of the experiments in this cycle was to study the solution to a logical
problem related to the search and selection of a given class of objects. A preliminary (first)
series and a main (second) series were conducted.

In the preliminary series, it was necessary to determine the characteristics of children's
actions leading to correct and incorrect answers. In the main series, it was necessary to find
out how the actions to achieve the correct and incorrect answer are related to the conditions
under which the decision is made: in a visual sense (i.e. in terms of perception of the proposed
combinations of signs) or in a substantive sense (i.e. in materialized form - copying
combinations of characters).

Fifty-six fourth grade students participated in both series in April and May.

2.2.1. Preliminary series

In this series of experiments, it was proposed to solve different versions of the following
problem:

M2A3 F2ESb
(1) (2)
M2ES5 F2A3
©) 4)
M2A5 F2ES3
(5) 6)
M2E3 F2A5
(7) 8
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Each child was given a sheet on which the condition of this task was depicted: eight
combinations of four signs. In each combination, the characters occupied different positions:
the first position - on the left edge, the second position - on the left in the middle, the third
position - on the right in the middle, the fourth position - from the right edge.

At each of these positions there was a sign of a certain type: the first position was
occupied by any unvoiced letter, the second by any number that is divisible by two, the third
by any vowel letter, the fourth by any number that is not divisible by two. This distribution of
signs allows you to conceive a different number of them: 1, 2 or 3.

First of all, the student was asked to consider 8 complexes and each of them had 4
signs. Then the experimenter said that the child could point to any of the eight combinations
or complexes of signs on the playing field and guess some two or three positions in it. The
child needed to find out what was in these positions. For this purpose, he could indicate one
or another complex of four positions where, in his opinion, there are the necessary signs.

If the chosen combination contained all the guessed positions, then the child was
informed of the correct guess. If this combination did not contain everything that the
experimenter had guessed (for example, two positions out of 3, or one position out of 2
guessed, or there were none of the required positions), the child was informed that his the
answer is incorrect.

For example, first the experimenter (psychologist) thought of F, 2, 5 in combination (2)
- F 2 E 5. Then he informed the child that in combination (1) some three signs were thought of.
The child could then point, for example, to the combination (4) - F 2 A 3 and ask: “In this
combination, out of four characters, are there three hidden ones?” The psychologist had to
say: “Absent.”

Then the student had the opportunity to name the combination (2), — F 2 E 5. With this
option, the psychologist should have said “Yes.” In this case, the subject could say: “The signs
F, 2, 5 were hidden.” The psychologist then reported that the decision was correct.

Based on the material of the 8 complexes presented above, the child had to cope with
the problem associated with finding two hidden signs (these were signs E, 5): “In combination
3, two signs were hidden. Guess these signs."

This series was associated with clarifying the specifics of solving the proposed
problems based on empirical and theoretical approaches.

The experiments showed that a minority of schoolchildren who took part in this cycle
of experiments (group A) solved the proposed problem successfully (i.e., in the least number
of choices, usually four or five), and the majority of children (group B) either guessed the
required signs using a large number of extra choices (more than 10), or could not guess them
at all (see Table 2).
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The subjects of group A acted as follows. Yes, still without offering any complex of
signs, these subjects carefully examined all eight complexes in order to find out where the
complexes containing the positions that were in the sample were located (M 2 E 5).

As a result, they discovered (as could be judged by their remarks and pencil movements
between combinations of characters) that combinations with the letter M were in the left
column, and with the number 2, the letter E and the number 5 were in both columns. At the
same time, they also noted that the number 2 does not change, but the letters A and E,
numbers 3 and 5 alternate.

After this, the subjects of group A sequentially checked their guesses about pairs of
hidden signs. In this case, different strategies were used.

Some children acted like this. First they pointed to combination 1, asking: “Is
combination 1 suitable?” If this was incorrect, then the children said, for example: “... that
means it’s not M-2...”.

Then they asked: “Is combination 7 correct?” If this was also incorrect, they said, for
example: “...that means it’s not M-E...and not 2-E...”.

Next they asked: “Is there 5 in the combination?” After the experimenter answered “No,”
they said, for example: “... that means it’s not M-5 and not 2-5...”.

This choice prompted two schoolchildren to answer: “Signs E, 5,” and two more
schoolchildren made a new attempt: “Is there 2 in complex?” When the psychologist answered
positively, the schoolchildren proposed a solution: “These are signs E, 5.”

Some children in this group acted differently. They, firstly, pointed to the combination 5
and, after a negative answer from the experimenter, noted: “... this means it’s not M-2, not M-
5, not 2-5...”. Secondly, they pointed to the combination 7 and after the experimenter
answered “No”, they said: “... that means it’s not M-E and not 2-E...” and then offered a
solution: “... E, 5 ...".

Two schoolchildren, in contrast to the actions of the marked subjects, chose
combinations differently. First of all, they chose combination 7, and when it turned out that
this was incorrect, they concluded: “... this means it’s not M-2, not M-E, not 2-E...".

Then they pointed to combination 5 and, taking into account the psychologist’s
negative answer, concluded: “... not M-5 and not 2-5, ... but ... E-5.”

The observed behavior of schoolchildren in group A allows us to assert that they
perform two types of analysis: analysis of the distribution of combinations with identical signs,
and analysis of the result of verification of assumptions about the presence of the required
signs in a particular complex.
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Group B subjects solved the problem differently. Unlike the subjects of group A, they
did not carry out either an analysis of the distribution of combinations or an analysis of
combinations of characters in twos - they acted randomly.

For example, at first they pointed to combination 1 and after the experimenter’s
negative answer they did not draw any conclusions, but simply pointed to another combination
- combination (5). Having received a negative answer, they again did not comprehend the
current situation in any way and pointed to combination 7.

After a negative answer, most children refused to solve the problem further, stating: “I
can’t guess...” or “l don’t know how to proceed...”.

The other part of the subjects continued the solution. These children further pointed to
combination 2 and, after an affirmative answer from the experimenter, named at random one
of three possible pairs of signs: 2-5, 2-E or E-5.

When asked why this or that pair of signs is the answer, they usually answered that “...
these signs are both here and there...” or “... they are in combinations of 3 and 2... " The fact
that they still needed to prove their answer and that not every pair of characters from
combination 2 was suitable for an answer was not taken into account by them.

Comparing the actions of test groups A and B, we can say that in group A there was an
indirect approach to achieving the required result, associated with analyzing the features of
the distribution of complexes in the content of the problem, putting forward hypotheses before
the next choice and understanding its result.

Other schoolchildren (B) took a direct, empirical approach to achieving the required
result, since they did not analyze the results of the moves performed, and when they correctly
guessed the desired complex, they directly compared it with the original combination.

As one could find out in a conversation after the experiment, many subjects acted like
this: they tried to name combinations one after another with the expectation that in the end a
combination would be chosen that might contain the one they were looking for, and then in
this combination they would choose some two positions.

2.2.2. Second (main) series of experiments

This series involved 44 people who solved problems empirically (Group B). These
children had to cope with the second logical problem, which was constructed in the same way
as the first, with the only difference being that the original combination was F 2 A 3, in which
two signs A, 3 were also guessed.

This problem could be optimally solved in two choices, for example, the first choice is
combination 8 (checking such pairs of characters as F-2, F-A and 2-A), the second choice is
combination 6 (checking such pairs of characters as F -3, 2-3). After this, it was possible to
name the solution - signs A-3.
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In the second series, the subjects of subgroup B.2 solved the proposed problem in the
same way as in the first series - using the signs of the presented combinations in a visual-
figurative manner.

Subgroup B.1 subjects were asked to act differently: they first had to write down the
presented combinations of characters on another sheet (in this case they had to write down
the combinations in a row in accordance with the numbers: 1, 2, ..., 7, 8), and then they were
asked solve the second problem (i.e. the one where the original combination was 4).

As a result of the experiments of the second series, it turned out that none of the
children of subgroup B.2 acted in an optimal way when solving the problem, that is, they did
not put forward or test hypotheses about pairs of hidden signs.

Among the subjects who copied combinations, there were children who were able to
switch to the optimal method of action, and those children who did not change their method
of solving the problem.

As can be seen, the actions of the children who were able to move to the optimal
method, when they copied different combinations of signs, indicated that they paid attention
to the repeatability of the signs in the copied combination in relation to the previous one.

Thus, they noted that in combination 2 there is the same figure with combination 1, in
combination 3 there are the same three characters with combination 2, etc. And after
completing their copying work, they considered all eight combinations, noting the repetition
of characters in the columns.

Answering the question about the symbols that needed to be found in the fourth
complex, the schoolchildren controlled the search actions: they named the next complex not
just to see what would happen, but in order to check the presence of certain signs in it.

During the copying process, some children were not interested in the relationships
between characters in combinations, simply trying to copy without errors. Further, already in
search of an answer, they acted at random, similar to their actions in the preliminary series.

The second series showed: a change from a visual plan to an objective-action one (i.e.,
from the actions of perceiving combinations of signs to copying them) contributed to the
transition of a number of children from an empirical, direct approach in searching for a result
to a theoretical, indirect approach associated with analyzing the content of the proposed task
(see table 2).

3. Results.

Quantitative characteristics of children’s success in solving problems in the first and
second cycles of individual experiments are reflected in the first and second tables.

3.1. Results of the experiments of the first cycle

International journal of Professional Science

63
Ne5(2) — 2024


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

Table 1
The number of subjects who successfully solved the problem of the first cycle in the
first and second series in a visual and actionable manner (in %).

Problem Solving
Successful | Unsuccessful
. Action form
Series Visual - subject- Visual - subject-
figurative  effective figurative effective
1 series 25,0 - 75,0 -
2 series 8,3 69,5 22,2 -

The results posted in the first table reflect the following features of achieving results in
logical problems of the first cycle of the study.

In the first series, 75.0% of schoolchildren solved the problem “to find the missing
elements of a set” in a visual sense (when perceiving the conditions of this task)
unsuccessfully; significantly fewer children, respectively, 25.0%, managed to achieve the
required result.

In the second series, it was shown that only 8.3% of children (of those noted in the first
series, 75.0%) were able to successfully solve a new problem of the same type in a visual way.
At the same time, 22.2% of the children out of the noted 75.0% failed to cope with the new
logical problem in a visual sense (when perceiving its conditions).

It was also shown that a significant part of the children - 69.5% (of those noted in the
first series of 75.0%) coped with the new logical problem in an objectively active, materialized
way (by tracing and copying the presented images of figures).

In general, in the first cycle it turned out that a change in the organization of achieving
the required result when solving the logical problem of this cycle (search for missing elements
of classes), associated with the implementation of search actions in the materialized plan,
significantly contributes to obtaining the correct result.

3.2. Results of the second cycle of research
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Table 2
The number of subjects who coped with the logical problem of the second cycle in the
first and second series in visual and objective-action plans (in%).

Problem Solving
Successful | Unsuccessful
. Action form
Series Visual - subject- Visual - subject-
figurative  effective figurative effective
1 series 21,4 - 78,6 -
2 series - 36,4 36,4 27,2

ZThe results posted in the second table reflect a number of features of achieving results
in logical problems of the second cycle of the study.

In the first series, the overwhelming majority of schoolchildren (78.6%) unsuccessfully
solved the problem “to find a given class of objects” in a visual way, and significantly fewer
schoolchildren - 21.4% - coped with the logical problem in a visual way.

In the second series, it was shown: 36.4% of children were unable to successfully solve
a similar problem visually, and the same number of children (36.4%) coped with this problem
visually.

In addition, another 27.3% of children coped with this problem in a subject-based
manner. To achieve the required result, they were asked to copy eight combinations of
characters onto another sheet.

In general, in the first cycle it turned out that a change in the organization of achieving
the required result of the logical problem of this cycle (search for missing elements of classes),
associated with the implementation of search actions in the materialized plan, significantly
contributes to the achievement of the correct result.

So, as a result of both series of the second cycle confirmed the results of the first cycle.
It was again shown that changing the organization of achieving the required result of the
proposed problem, associated with the implementation of search actions in the materialized
plan, significantly contributes to obtaining the correct result.

4. Conclusion.

In the above series of experiments with fourth grade students, methods were used
based on the material of problems where it was necessary to find the missing elements of sets
and determine an unknown class (set) based on indirect signs.

In each cycle there were two experimental series - the first, preliminary, and the second,
main.
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In the preliminary phase, it was necessary to find out the possibilities of schoolchildren’s
search actions when achieving the required result in the proposed problems. In particular, it
was necessary to establish whether children could cope with these problems when carrying
out actions in a visual way, i.e. in terms of perception of either pictures in the problems
proposed in the first cycle, or combinations of signs in the problems proposed in the second
cycle.

The meaning of the main series was related to finding out what role the conditions for
carrying out search actions play in the child’s achievement of the required result - in a visual
plan or in an objective-active plan.

To do this, a number of schoolchildren who were unable to solve the problem visually
in the preliminary series were asked to re-solve a similar logical problem also visually.

Other schoolchildren, who also did not perform successfully in the preliminary series,
were asked to act in an objective-action plan: either by tracing the pictures, or by copying
combinations of signs.

So, two cycles of research in which fourth-grade students took part give reason to
conclude the following: changing the conditions for achieving the required result when posing
logical problems, associated with replacing a visual plan with a subject-based plan, creates
positive opportunities for children of this age to cope with such problems where it is required
to find the missing elements of a set and determine the unknown class (of sets) by indirect
signs.
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Abstract. This dissertation focuses on the changing channels and methods of news dissemination under the influence
of artificial intelligence technologies in the new media environment. With the rapid development of new media technology,
the application of artificial intelligence technology in news dissemination is becoming more and more common, which has a
profound impact on news dissemination channels and methods. The purpose of this study is to analyze the change of artificial
intelligence technology on news dissemination channels and methods, and explore its impact on the news dissemination model
and the development of the industry.

To accomplish this task, this study will be conducted in the following aspects: first, analyzing the characteristics and
development trends of news distribution channels and methods in the new media environment; second, studying the
application and impact of Al technology on news distribution, including automatic writing, intelligent recommendation
systems and public opinion monitoring; then in-depth study of the changes in news distribution channels and methods by Al
technology, including the impact on traditional and emerging

The significance of this study is that through in-depth discussion of the changes of Al technology on news
dissemination channels and methods in the new media environment, we can better understand the development trend and
change direction of news dissemination and provide recommendations and suggestions for news media organizations and
practitioners; at the same time, it can promote the application and innovation of Al technology in news dissemination and
contribute to the development and progress of the news dissemination industry. Thus, this study has important theoretical
and practical significance for academic research on news communication and news media practice.

Keywords: New media, artificial intelligence, news distribution channels, news media

Annomayus. Jlannas ouccepmayus noc6aujena usmenenuro kanai08 u memooo8 pacnpocmpanenus Hobocmeti 100
Gausmuem mexHoA02ull uckyccmbBennoeo unmessekma 6 HoBoiui meouacpede. C  bvicmpuim  pasBumuem  HOBbIX
MeouamexHoA02Ull NpUMeHeHue 1mexHoA02utl uckyccmbennoeo unmestexma 6 cgpepe pacnpocmpanenus HoBocmei
cmanoBumcs Bce boaee pacnpocmpanenHsiM, 4mo okasvibaem eaybokoe BauaHUe HA KAHAAbL U MemoObl pACNpOCIpaHEeH U
HoBocmeil. Leav Oanroeo ucciedoBanus - NpoaHasusupoBams usMeHeHue MexHoA02UY UCKYCCBEHH020 UHMeleKma HA
KAHAAAX U Memo0ax pacnpocmpanenus HoBocmetl, a makxke U3y4ums eeo BAUAHUE HA MOOeAb PACHpOCpanenus HoBocmell
u pasbumuie ompacau.

s pewsernus smou 3a0auu danHoe uccaedoBarue 6ydem npobooumscs 8 caedyoujux achekmax: 60-nepboix, aHaius
Xapakmepucmux 1 meHOeHYun pasbumus kanaio6 u memodo8 pacnpocmparenus Hobocmetn 6 Hobou meduacpede; 6o-
Bmopeix, usyueHue npumerenua u Bausnua mexuosoeutl MV na pacnpocmparenue nobocmeii, 6xaouas abmomamuyeckoe
HANUCAHUE, UHMeANeKMYalbHble PeKOMeHOAMeAbHble CUCIEMbl U MOHUMOpUHe 00ujecmbenno20 MHeHUsA; 3amem
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yeaybaenHoe usyueHue usMeHeHutl 6 KaHaAax u memooax pacnpocmpanenus Hobocmeii ¢ nomoujsto mexooeui MUY,
Bxatouasn Gauanue na mpaduyuontvie u pasubaroujueca CMMU; u, naxoney, npoBepxa gpaxmunecko2o BAUAHUA MeXHOA0UT
WU na xamarst u memoost pachnpocmpanerus HOBoCmel ¢ NOMOUbI0 MeMAMU4eckux UccAe008aHutl U SMIUPUHECKUX
uccAe008anuil.

3uauenue danHoeo uccaedoBanus 3akawouaemcs 6 mom, umo 04a200aps YeaybAeHHOMY 00CYXOeHU0 U3MeHEeHUT
mexnosoeuy MW na xanasax u memoodax pacnpocmparenus HoBocmetl 8 HoBoi Medua-cpede Mol MOXKEM AYy4LLe NOHANDb
menOeHyuto paséumus u nanpabienue usmenenui 6 obaacmu pacnpocmparenus Hofocmeil, a marxxe 0ams pekoMeHOAy UL
U npedaoxenua 044 opeanusayuil u npakmuxo8 HoBocmuvix CMU; 6 mo xe 6pema ono moxem cnocobembBobamo
npumenenuto u unHobayuam mexnosoeuu UM 8 obaacmu pacnpocmpanenusn Hobocmen u codeticmbobamy pasbumuio u
npoepeccy undycmpuu pacnpocmpanenus Hobocmen. Taxum obpasom, danHoe uccredobarue umeem BaxcHoe meopemuyeckoe
U npaxkmuveckoe 3Hauenue 044 axademuueckux ucciedobanutl 6 obaacmu HOBOCMHOU KOMMYHUKAUUU U NPAKIMUKU
HoBocmuwix CMU.

KatoueBuie cr08a: Hobvie medua, uckyccmbennvlil unmertekm, kKauaibl pacnpocmpanenus Hobocmeil, Hobocmmblie
CMU

PeueHseHT: [lyoknHa Onbra BnagumupoBHa, kKaHangaT COLMONOrM4YeCcKNX HayK, OOLEHT.
LOHCKOIM rocynapCTBEHHbIN TeXHUYecKuii yHusepcuTeT (A TY), r. PoctoB-Ha-[oHy, ®akyneteT
«Cepsuc n Typusm», kacdegpa «Cepsuc, Typuam U MHOAYCTPUSA FOCTENPUMMCTBA»

KaHanbl n MeTofbl pacnpocTpaHeHns HOBOCTEN B HOBOM Meauacpene

XapaKTepuCTUK1 N TEHAEHLUN pa3BUTUSA HOBOI Meguacpenbl:

K xapakTepuctnkam HOBOW Meamnacpeabl OTHOCATCA pa3dHoobpasne, NUHTEPaKTMBHOCTD,
onepaTnBHOCTb 1 rnobanusauusi. Bo-nepsbix, pasHoobpasne HOBbIX MeguannaTdopm aenaet
pacnpocTpaHeHne nHpopmMaumm 6onee KpacodHbIM, BKIKOYAS TEKCT, N306pakeHus, BUAEO U
apyrmne CbOprI. BO-BTOprX, MHTEPaKTUBHOCTb HOBbIX Meauna peniaet pacrnpocTtpaHeHne
Mchopmau,mm bonee He OogHOHanpas/eHHbIM, W MnoJib3oBaresin MOryt y4dacTtBOBaTb B
Npon3BOACTBE U pacnpocTpaHeHnn nHdopmaumm. Kpome Toro, 6narogapsi onepatmBHOCTY
HOBbIX Megna VIHCbOpMaLLI/IFI pacnpoCTpaHAETCA B peXXMME peasibHOro BpeEMeEHN, YTO YCKOPAET
CKOpPOCTb ee pacnpocTpaHeHnsa. HakoHew, rnobanbHblil XapakTep HOBbIX Meaua rno3BonsieT
MHpopmauun npeogoneBatb reorpaduyeckmue M HauuoHanbHble rpaHuubl, obecneymBas
pacnpocTpaHeHne nHpopmauumn B rnodbansHoM maclutabe.

TeHoeHUMst pas3BuUTUA HOBOW Mepguacpenbl BKA4aeT B cebs  MOOUABLHOCTb,
coumanmsauuio, nepcoHanndaumno n nHtennekt. C nonynapusaumen mobunsHoro ViHtepHeta
cnocob® nonydeHns uHpoOpMauMm nepemMecTunca C TPaauUMOHHOro KOoMMbloTepa Ha
MOOWNbHbIE  YCTPOWCTBA, YTO NpUBENO K  TeHAeHuun  mobuamsaumm  HOBbIX
MeaMakoMMYHMKaLMOHHbIX KaHanoB. Coumanmsaunsa genaeT pacnpocTpaHeHne nHopmaumm
6onee 3aBUCUMbIM OT counanbHbIX Me,u,mannaTcpopM, n nonb3oBartennm Yy4dacTBYHOT B
pacnpocTpaHeHny MHopMaummn Yepes counanbHble Megua. MNMepcoHanM3auunsi 03Ha4aeT, YTo
pacnpocTpaHeHne uHpopmaumm Bce  6onblue  COOTBETCTBYET  MHAMBUAYaSIbHbIM
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NOTPEBHOCTAM M MHTEpPEecaM M HocuT 6ofiee afgpecHbln xapakTep. HTennektyanusaums
O3Ha4aeT, YTO HOBble MeauannaTopMbl HaYann NPUMEHSATb TEXHOMNOMMN UCKYCCTBEHHOMO
WHTENNeKTa [[ns peanu3aumn WHTENNEKTYaNbHbIX PEKOMEHOAUUN, WHTENNEKTYyanbHOro
penakTUpoBaHUs U Apyrux PyHKUUIA Ans ynyyLweHnsa noib30BaTeIbCKOro OnbITa.

N3mMeHeHne n aBonioLusa KaHanoB 1 METOAO0B pacrnpoCcTpaHeHns HOBOCTEN:

B ycnoBusix HOBOWM Megnacpegpl KaHanbl U MeToObl PacnpOCTPaHEHUs1 HOBOCTEN
npetepnenn rnybokne nameHeHns. TpaguunoHHbIE KaHanbl PacrnpoCTpPaHEHUS HOBOCTEN B
OCHOBHOM BKJ/IKOHalOT raseTbl, paguo, TeneBupeHue n T. A., B TO BPeMs Kak B HOBOW
Megmacpene OCHOBHbIMY KaHanamMmm pacnpoCcTpaHEHNA HOBOCTEN CTan HOBble KaHanbl, Takmne
Kak NHTepHeT, MOBUNbHbIN IHTEPHET, coumanbHble CETU U T. 4. DTWU HOBblE KaHasbl CBA3U
NO3BONAIOT HOBOCTSIM PaCMpPOCTPAHATLCS ObICTpee U WNPE, a TakXKe MNPUBHOCAT HOBble
cnocobbl KOMMYHUKaUMKN, Takne Kak Mukpobnorun, wechat n gpyrue couuanbHble mMegua-
nnaTtopMbl CTann BaXKHbIM CNOCOB0OM pacnpoCTPaHEHNS1 HOBOCTEN.

Kpome Toro, B HOBOIM Megmnacpene N3MeEHUACS N cnocob pacnpoCTpaHeHUs HOBOCTENN.
B TpagnumoHHoM cnocobe pacnpoCTpaHeHUA HOBOCTEN OMUHMPYIOT PeAaKToOpPbl, B TO BPEMS
Kak B HOBOW Mefuacpene pacTeT y4acTue nosb3oBaTenen, a pacrnpocTpaHeHne HOBOCTEN
CTaHOBUTCA 6onee AMBepCcUUUMPOBaHHBIM N MEPCOHANN3NPOBaHHbIM. B TO Xe Bpems
NPUMEHEHNE TEXHONOMMN UCKYCCTBEHHOIO NHTENNEKTA TakXXe 3acTaBNsAeT U3MEHUTb METO[,
pPacnpoCTpPaHEeHNs HOBOCTEW, a NPUMEHEHNE VHTENSIEKTYaNlbHOW CUCTEMbI pPeKoMeHaauumn,
aBTOMaTU3NPOBAHHOIO HaNnMCcaHNA TEKCTOB U OPYruX TEXHONOMMN OenaeT pacnpocTpaHeHne
HOBOCTEN 60J1ee MHTENNEKTYasNbHbIM 1 NEPCOHANN3NPOBAHHbIM.

NMpuMeHeHne 1 BAMSHWE  TEXHONOMMA  UCKYCCTBEHHOrO  UHTeNNleKta B
pacnpocTpaHeHUn HOBOCTEN

O630p TEXHONMOIMMN UCKYCCTBEHHOIO UHTEeNeKTa:

VckyccTtBeHHbIn nHtennekT (UMW) - aTo gucumnnmHa, KoTopasa n3y4vaeT, Kak caenatb Tak,
4YTOObI KOMMBIOTEPLI MOMNU NPOABNATL MHTENNEKT. OHa BKOYaeT B cebs MopenvpoBaHue,
paclMpeHe N HapallMBaHWe YeNOBEYECKOro WHTENIEKTa N BKOYaeT B cebsa Takme
TEXHOMOMMK, Kak pacrno3dHaBaHue peyun, 06paboTka eCTeCTBEHHOro $3blka, MallVHHOEe
oby4eHne, rnybokoe oby4yeHne, pacrno3HaBaHne 06pas3oB 1 Tak ganee. Passutne TEXHONOrM
NCKYCCTBEHHOIO WHTESINIEKTA MO3BOMSET KOMMbOTEPAM UMMUTMPOBATb  KOMHUTMBHbIE
CNOCOBHOCTN 4enoBeka, TEM CaMbiM peanndyss aBTOHOMHOe OOy4eHune, paccy>XgeHue u
NPVHATME PELLUEHUI, a TakXe OKaablBaeT rnybokoe BANAHME Ha cdepy pacnpoCTpaHeHus
HOBOCTEIN.

Mpumep NpUMEHEHNA TEXHONMOMMN NCKYCCTBEHHOIO MHTENIEKTa B pacnpoCTpaHeHUn
HOBOCTeM:

1. ABTOMaTU3NPOBaAHHOE HanuUCaHue: TEXHONOMNSA NCKYCCTBEHHOIO UHTENNEKTA MOXET
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aBTOMaTMYECKNU nNucaTtb HOBOCTHbIE CTaTtbM C MNOMOWbLIO anroputMOB reHepauumn
€CTECTBEHHOIO A3blka. Hanpumep, HeKoTopble HOBOCTHbIE OpraHuMsauMm Havanu
NCNOJSIb30BaTb TEXHONOIMMKO WCKYCCTBEHHOIO WHTENeKTa ONs HanucaHusi CropTUBHBIX
penopTaxen, (UHAHCOBbIX HOBOCTEM W [JPYroro KOHTEHTa, MoBbiwasd 3PEKTUBHOCTb
NPON3BOLCTBa HOBOCTHbIX BbIMYCKOB.

2. WHTennekrtyanbHas cuctema pekomeHpauun: MHorme HOBOCTHble nnaTgopMbl
ncnonbayT TexHonoruwo W gna ananuda mnctopum NpoCMOTPOB, WHTEPECOB W OpYyromn
NHopMaLUn NonNb3oBaTeNs, YTobbl PEKOMEHA0BAaTL EMY NEPCOHANN3NPOBAHHbI HOBOCTHOWN
KOHTEHT 1 yNY4LINTb MOSIb30BaTESIbCKUI ONMbIT.

3. MOHUTOPUHI 0BLWECTBEHHOrO MHEHUSA: TexHonorun M no3BonstoT oTcneXxmnsatb U
aHann3npoBaTb 0OLLECTBEHHOE MHEHME C MOMOLLBIO aHanm3a 60bLUMX AAHHbIX 1 TEXHOOM K
pacno3HaBaHnA 3aMOLMIN, NMOMOrasi HOBOCTHbIM OpraHusauusm nydile noHUMaTb TeHOeHUUN
06LLEeCTBEHHOr0O MHEHUS.

4. BupTyanbHble BefyliMe: HEKOTOPblE HOBOCTHblE OpraHu3auun Hayanun nbliTaTbCs
NCMNOJSIb30BaTb TEXHOMNOrMM WCKYCCTBEHHOINO WHTENNIEKTa ANA CO34aHnsa  BUPTYasbHbIX
BeOyLLNX, KOTOpble MOryT TPaHCMPOBaTb HOBOCTN C MOMOLLBIO TEXHONOMI CUHTE3a rosioca
N CUHTE3a nuua.

BnuaHue TexHOMOrMn UCKYCCTBEHHOINO MHTENNIeKTa Ha KaHajsbl U MeToAabl
pacnpocTpaHeHUs HOBOCTEMA:

TexHONornss WCKYCCTBEHHOrO WHTENNEKTa MNO3BOMMa KaHanam pacnpoCcTpaHeHns
HOBOCTEN cO34aBaTb MNEePCOHANM3NPOBAHHbIE PEKOMEHOAUUN Ha OCHOBE WHTEPECOB U
NOBEAEHYECKMX NPMBbIYEK NONb30BATENEN, YTO YYHLLNIO BOCMPUATUE HOBOCTHOIMO KOHTEHTA
nonb3oBaTtensamun. [losblilweHne 3MEEKTUBHOCTM NPOU3BOACTBA KOHTEHTA: TEXHONOMUs
aBTOMaTU3NPOBAHHOIO HamMMCaHMA MOXXET 3HAYUTENbHO MNOBbICUTL  3PHEKTUBHOCTL
NPON3BOACTBa HOBOCTHbIX CTaTel, CHU3UTb TPyQo3aTpaThl, a TakxKe chenartb BO3MOXXHbIM
KpynHoOMacLuTabHoe Mnpon3BOACTBO KOHTEHTA. TEeXHONOrMsA WUCKYCCTBEHHOrO WHTENNeKTa
MOXXET MOMO4Yb HOBOCTHbIM OpraHuM3auusiM Jyylle noHMMaTb TEHAEHUMN OBLECTBEHHOrO
MHEHNS N CBOEBPEMEHHO KOPPEKTUPOBATb Yros 3PEHNS U COAep)XaHWe HOBOCTHbIX
coobweHnin. [MpuUMeHeHNe TEXHONOMMIA WCKYCCTBEHHOrO WHTENNIEKTA [enaeTr MeTopq
pacnpoCcTpaHeHns HOBOCTEN Bonee NHTENNEKTYaIbHbIM U NEPCOHANN3NPOBaHHbIM, Nepexoas
OT TPaaULMOHHOIO ynpaBieHns pegakropamin K ynpasieHno AaHHbIMY 1 NONb30BaTENSIMUN.

BnnaHune TexHONMOrMn WUCKYCCTBEHHOINO MHTE/IEKTa Ha KaHajsbl U MeToAbl
pacnpocTpaHeHus1 HOBOCTel B HOBOW Meanacpene

BnnaHue TexHONormm UCKyCCTBEHHONO WHTENIEKTA Ha KaHasbl pacrnpoCTpaHeHus
HOBOCTeM

TexHOoNornss NCKyCCTBEHHOIO MHTESINIEKTA MOXKET peann3oBaTb NepCcoHann3npoBaHHYHO

International journal of Professional Science

70
Ne5(2) — 2024


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

PEKOMEHAALUMIO HOBOCTHOIO KOHTEHTA, aHanuM3npys WUCTOPUIO MPOCMOTPOB, WHTEPECHI U
yBJIe4eHNs Nob30BaTeNs, YTO MOBbLILWAET €ro BHUMaHNE K HOBOCTSIM U YOOBNETBOPEHHOCTb
UMU. TEXHONMOMMSA WUCKYCCTBEHHOrO WHTENSIeKTa MOXET aBTOMaTUYeCKN KOPPEKTMPOoBaTb
pedakTupoBaHne 1 OMOPMIIEHNE HOBOCTHOIO KOHTEHTA B COOTBETCTBUM C aHaIN3oM
OONbLUMX AaHHbIX N OT3blBaMU NOSb30OBaTeNEN, YTO NO3BONSET cOenaTtb HOBOCTHOW KOHTEHT
6onee COOTBETCTBYHOLUMM MNOTPEOHOCTAM nonb3oBaTenien. TexXHONOrms WCKYCCTBEHHOMO
WHTEeNNIeKTa MOXKET MOMOYb HOBOCTHOMY KOHTEHTY peanu3oBaTb KpoccC-nnaTtopMeHHoe
pacnpocTpaHeHne Gnarogaps WUHTENNeKTyanbHOW aganTauun KOHTEHTA M NOATASIKUBAHUIO,
4YTOObl HOBOCTHOW KOHTEHT Jyylle afanTupoBafiCA K  pasfiMdHbIM - nnartgopmam
pacnpoCcTpaHeHns.

N3MeHeHne TEXHONOrMN UCKYCCTBEHHOIO UHTENNEKTa B cnocobe pacnpocTpaHeHus
HOBOCTEMN

[MpuMeHeHne TexXHONMorMM WCKYCCTBEHHOrO WHTENNIeKTa [enaer npousBOACTBO
HOBOCTHOrO KOHTeHTa 60fiee WHTeNNEeKTyasnbHbIM, a TEXHOSIOrMs aBTOMaTU3MPOBAHHOIO
HanNMcaHNs MOXXET 3HA4YUTesNIbHO MOBLICUTL 3PPEKTUBHOCTL MNPOU3BOACTBA HOBOCTHbIX
cTaten N CHU3UTb TpygosaTpaTbl. [1pMMeHeHne TeXHONOrMn NCKYCCTBEHHONO WHTENNeKTa
NoBbILLAET CTEMNeHb y4acTus nosib3oBartesier, 1 OHU MOryT y4acTBOBaTb B NPOU3BOACTBE U
pacnpoCcTpaHeHNn HOBOCTHONO KOHTEHTa 4epe3d coumanbHble Megua-nnatgopMbl, TakKnM
obpasom, peannsysa pacrnpocTpaHeHne HOBOCTEN C ydYacTmeM nonb3osartenen. [NpumeHeHne
TEXHOMOMMN  MUCKYCCTBEHHOIO  VHTENNEeKTa [[enaeT HOBOCTHOM  KOHTEHT  6onee
NnepCcoHanM3NpoOBaHHbIM, OH MOXXET AaBaTb MepPCOHANN3UPOBaHHbIE pPEeKOMeHdaunn B
COOTBETCTBUWN C NHTEpEecamu N NOBeOEHYECKMU MPUBbIYKaMKM NONb30BAaTENEN, YTO yy4LluaeT
BOCMPUATME HOBOCTHOIO KOHTEHTA NOSIb30BaTENSAMM.

SMnMpuyeckoe nccnegoBaHne KaHanoB U MEeTOAOB pacnpoCTpaHeHUs HOBOCTel C
NOMOLLbIO TEXHONOMMN NUCKYCCTBEHHOIO UHTENIEKTA B HOBO Meauacpene

1. aHanM3 gaHHbIX O NOBedeHUM Mnonb3oBaTenein: cobnpas u aHanu3npys OaHHble O
noBedeHUN Mofb3oBaTeNien Ha HOBOCTHOW MnatopMe, MOXHO nNpoBepuTb addeKkT
NepCcoHaNM3NPOBaHHbIX PEeKOMeHOauMn TEeXHOMOrMNn WCKYCCTBEHHOrO WHTEeNNeKTa Aang
KaHasioB pacrnpocTpaHeHns HOBOCTEMN.

2. aHanm3 3(PMEKTUBHOCTM MNPOM3BOLCTBA HOBOCTHOIMO KOHTEHTa: 3MMNMpUYeckoe
nccneposaHe rno3BoONISIET NMPOBEPUTL BNSHUE TEXHOOMMN UCKYCCTBEHHOINO NHTENIEKTA Ha
nosbleHne 3(PPEKTUBHOCTM NPON3BOACTBA HOBOCTHOIMO KOHTEHTA, B TOM 4uCNe BANAHME
NPVMEHEHN  TEXHONOrMM  aBTOMAaTU3MPOBAHHOINO  HanucaHuss Ha  3PQEKTUBHOCTb
NPON3BOACTBA HOBOCTHbIX CTaTEMN.

3. uccnegoBaHne y4yacTus nonb3oBaTenein: C MNOMOLWBbID aHKeT U UHTEepPBbID C
Nnonb30BaTENAMU Mbl MOXEM NPOBEPUTbL BAusHUE TexHonorum VN Ha pacluvpenue y4acTtuns
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nonb3oBaTenen, BK4Yasa akTnieckum ap@eKT OT pacrnpoCcTpaHeHsi HOBOCTEWN C y4aCTUEM
nonb3oBaTenen.

Kenc n amnupu4eckoe ncecneposaHme

MpumMep 1: npunoXeHune : cerofHsiLLHWE 3arofIOBKU

CerogHsillHMe 3arofioBkM paspabaTtbiBaeT aHKeTbl [Ofs nonb3oBaTenen 3Toro
nporpaMMHOro obecnedeHnsi, BKoYas BOMPOChbl 06 yooOBMNETBOPEHHOCTW MONb30BaTeNein
anropuTMamu nepcoHanU3NpPOBaHHbIX PEKOMEeHOauun U UX NPEennoYTEHUSX B OTHOLUEHUN
METOOOB pacrnpoCTpaHeHnss HOBOCTeW. Kpome Toro, KoOMnaHusi cobupaetr UCTOPUIo
NPOCMOTPOB, «Nakn», KOMMEHTaAPUN 1 Aapyrve noBedeHYeCcKe AaHHbIE NOb30BaTenen Ha
nnartgopmMe cerogHsLLHNEe 3arofioBKMN, KOTOPble UCMONb3YITCA A9 aHanmsa NHTEPECOoB n
npeanoYvTeHni nonb3osaTenein. C NOMOLBI0 aHKETHOrO onpoca 1 aHann3a gaHHbIX MOXXHO
BbISICHUTb  YOOBJIETBOPEHHOCTb MOJSIb30BaTefNien  airoputMOM  NEePCOHaNU3NPOBaHHbIX
peKOMeHOaunnm  CerogHsillHMe  3arosfioBKu MW OTHOLIEHWEe  nonb3oBartenen K
nepcoHanM3npoBaHHbIM PEKOMEHOALMSM B HOBOWN Meamacpene. B To xe Bpems, aHanusupys
nosefeH4YecKue OaHHble nosib3oBartesierl, MOXHO MOHATb UX MHTEPEChl N NpennoyTeHus, a
TakXe BANSHWE anrOPUTMOB MEPCOHANN3VPOBAHHbBIX PEKOMEHOAAUNA Ha WX 4YMTaTeNbCKOe
nosepgeHve. B xope guckyccum MOXXHO 06CyouTb, Kak anropuTMbl NEPCOHANIM3NPOBAHHBIX
pPEKOMEeHAAUNA BAUSIOT HA YUTaTESNIbCKUIA OMbIT NONb30BaTeNien U Kak OHU NPOTUBOCTONAT
TpaguUMOHHBIM METOAAM PacrnpoCTpaHeHsi HOBOCTEMN.

Mpumep 2: Yonn-CTpUT S)KOPHIN

Yonn-cTpuT B>KOpHaN cCObMpaeT AaHHble O YATATENIbCKOM NOBELEHNN NONb30BaTeNen Ha
nnartgopme, BKAKOHAs Yacbl NPOCMOTPA, KAUKW, OONN U T. L., KOTOPbIE UCMONb3YOTCA ANs
aHanu3a npuHATUS U BANAHUSA NONb30BaTeNen Ha WHTeNNeKTyaNnbHOe pepakTupoBaHue
HOBOCTeN. HOBOCTHOM KOHTEHT Ha nnatopme YOnn-CTput OKOPH3J aHann3unpyetca C
LeSIbl0 U3YYEHUS BASIHUA TEXHOSIOMMM UHTENIEKTYaNbHOrO pPefakTMpoOBaHMs Ha Cnocob u
a(ppeKT Npomn3BoAcCTBa HOBOCTHOINO KOHTeHTa. bnaropgaps aHanusy gaHHbIX O nosefeHuu
nonb3oBaTeniel 1 KOHTEHT-aHann3dy, MOXXHO  M3YyYUTb  BJUAHME  TEXHONOrnm
WHTENNIEKTYyaNbHOr0 pefakTUpoBaHMUs Ha 3P@EKTUBHOCTb MPOU3BOACTBA HOBOCTHOMO
KOHTEHTa W YfydlleHNe NOoNb30BaTeNbCKOrO OnbiTa 4YTeHnsa. OUCKyccus MOXXeT ObliTb
cocpenoToyeHa Ha N3MEHEHNN TEXHONOMMN NHTENNEKTYalbHOrO pefakTMpPOBaHUSA Ha CNocob
NPON3BOLCTBa HOBOCTHOIO KOHTEHTA, B/USHWE Ha NOBEeAEHWEe Nosb3oBaTener Npu YTeHUN 1
Apyrve acnekTbl.

3akJiioyeHue 1 nepcneKTuBbl

TexHONornss UCKYCCTBEHHOrO WHTENNEKTa okasana rnybokoe BANsSHME Ha KaHanbl U
METO[bl pacrnpoCTpaHeHns HOBOCTEN B HOBOW Meguacpee, BKIo4as nepcoHanms3npoBaHHbie
pekoMeHaaunn, WHTENNEKTyaNnbHOEe pefakTUPOBaHME W PacrnpoOCTpaHeHne C y4acTuem
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nonb3osatenen. B HoBOM mMepguacpene TEXHONOMMA WUCKYCCTBEHHOrO WHTENNeKTa genaet
pacnpoCTpaHeHNe HOBOCTEN 0OONiee UHTENNEKTyanbHbIM, MEPCOHANN3NPOBAHHbIM 1
amBepcnnuMpoOBaHHbIM, a TakXe YydlwaeT MoJfb30BaTeIbCKUA  ONbIT U y4acTue.
MprMeHeHne TEXHONOMMIN NCKYCCTBEHHOIO MHTENNEKTA OTKPbISIO HOBblE BO3MOXXHOCTU 15
pPasBUTUSA NHOYCTPUN HOBOCTHbLIX KOMMYHMKaLUWUA, NOBbICUNO 3hEKTMBHOCTb NPOM3BOACTBA
HOBOCTHOIO KOHTEHTA, pacLUMpuUiIoO KaHanbl nepegaydn HOBOCTEN N UBMEHWUIIO TPAOULMOHHbIN
cnocob nepena4yn HOBOCTEN.

OpHako M3MEeHeHMe KaHanoB U METOOO0B pacrnpoOCTpaHEeHUs HOBOCTENM C MOMOLLBIO
TEXHONOMMM MCKYCCTBEHHOIO WHTENNEKTA B HOBOW Meguacpene TakXe CTalkKMBaeTcsl C
HeKOTopbIMU NpobnemMamMn N TPygHOCTAMWU. Hanpumep, anropuTMbl NEPCOHANN3NPOBaHHbIX
pekoMeHaaunin MoryT rnpmBecTn K adpekTy NHPOPMaLMOHHOIO KOKOHa, B pe3ysbTaTe Yero
nonb3osartenn OyayT BUOETb TONIBKO Ty WHQOPMauuio, KOTopas COOTBETCTBYET WX
NHTEepecam, 1 UITHOPUPOBAaTb APYryH BaXKHYO MH(POPMaLMIO; TEXHONOMS MHTENNEKTYaNbHOMo
PEeOaKTUPOBaHNS MOXXET Bbi3BaTb TakMe nNpPOOGNEMbl, Kak WCKaXKeHue uHdopmMaumm wu
pacnpoCcTpaHeHNE NIOXKHbIX HOBOCTEN.

B 6yaywem Heob6XooMMo NPOAOKUTE U3YHEHME N PELLEHME ITUX NPOBNEM, a Takxe
YOENUTb BHAMAHME pa3yMHOMY NMpuUMeHeHuto TexHonorum NN B pacnpocTpaHeHu HOBOCTEN,
4TOOblI rapaHTMpoBaTb MNOLMHHOCTL K pasHoobpasne wuHdopmaumn. Kpome Toro, c
NOCTOSAHHbIM Pa3BUTNEM TexHoornm I moryT 6biTb N3yYeHbl HOBbIE CLEHapUn NPUMEHEHNS,
Takue KakK WCMoJib30BaHNe TEXHONMOrMm BUPTYasibHOM peasibHOCTU W OOMOJSIHEHHOM
peanbHOCTU B PacrnpoCTPaHEHMN HOBOCTEN U MPUMEHEHME TEXHONOrMM pacno3HaBaHWs
rosioca B NoAroToBKE HOBOCTEN.
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Abstract. This article discusses the problem of solid waste disposal. Sorting waste is an effective way to dispose and
recycle it. Currently, the main method of waste disposal is storing it in a landfill. However, this method is not effective and
safe for ecosystems, since as a result of decomposition, garbage can become a dangerous substance or gas. These substances,
penetrating into the soil or water bodies, can lead to a complex epidemiological situation. People began to think about the
problem of waste disposal and recycling in Russia in 2018. In the same year, the national project “Ecology” was developed
and adopted, which includes a clause stating that by 2030, municipal solid waste should be recycled 100 percent. This article
discusses the main results of the implementation of the solid waste recycling program.

Key words: waste, garbage, landfill, landfill, processing, disposal, ecosystem, environment.

Annomayus. B dannotl cmamve paccmompena npobaema ymuauzayuu méeposix omxo0ob. Copmupobra mycopa
Abasiemca sdppexmubrviM cnocobom 045 ee0 nocaedyroueln ymuiusayuy u nepepadbomxu. B nacmosauee 8pems ocnobHol
cHocob ymuAusayuy Mycopa - 3mo ckiaoupobarue eeo Ha noaueore. Ho dannwii cnocob He aasemca s¢pgpexmubuoim u
Oe30nacHviM 045 IKOCUCTEMbI, NOCKOAbKY 6 pesyabmare pasiokenus, Mycop moxem Bvideasims Bpednvie Beujecmba, eas.
Imu Bewecmba nponuxas 6 nouBy usu 6 6o0oemvi mo2ym npubecmu K B03HUKHOBEHUIO CAOKHOU INUOEMUOL0LUUECKOTL
cumyayuu. Hao npobaemoti no ymuausayuu u nepepabomxu mycopa  Poccuu cmaau 3a0ymvibamsca 6 2018 eody. B smom

International journal of Professional Science 75
Ne5(2) — 2024


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

JKe 200y Obia paspaboman u NPUHAM HAYUOHAALHBILL Npoekm «DK0402Us», 8 Komopom umeemcs nyHkm o mom, 4mo k 2030
200y mBepovle omxo0bL 00xHbL Obims nepepabomars: Ha 100 npoyermob. B 0anHoU cmanve paccmMonpersi 0CHOBHble umoau
peasu3ayuL npoepammsl No YmuAu3ayuu méeposix omxo0ob.

KatoueBvie cro06a: omxodvl, mycop, noiueot, cbaika, nepepabomia, YmuAu3ayus, 5K0CUCHEMa, OKpPYKAOUAA
cpeoa.

PeueH3eHT: MapTexa AnekcaHgp Hukonaesud — KaHOMAAT TEXHUYECKMX HAYK, AOLEHT.
HoueHT ®IrB0Y BO «PrAY-MCXA nm. K.A. Tummnpsasesa»

BeepgeHue

B npouecce cBoen geaTenbHOCTN YeNoBeK nnu npegnpustne npomnssognt otxogpl. C
pasBUTUEM Nporpecca 3Tn fgsa cybbekTa cTann 60nblue NPon3BOaUTb OTXOAOB, B CBA3N C
TeM, 4TO yBenmyunocb notpebneHve pecypcoB. K TBepOpIM OoTXogam OTHOcATCA Bymara,
KapTOH, NuLeBble OTXOApl, NNACTUK, CTPOUTENbHBIN Mycop. OCHOBHOM cnocob yTunusaumm
TBEPAbIX OTXOAOB B HACTOSLLEE BpeMs SBASETCSA OpraHu3auus CBasnok, nepepaboTka,
cXuraHme C Uefblo Npon3BoacTea aHeprun. B Poccun OCHOBHOM CROCO60OM yTunmsauum
OTXOOOB SBMISIETCA CKNagupoBaHMe OTXOAOB- oOpraHu3aumm cBanok. [lo  pgaHHbIM
PocnpupogHaasopa, pOCCUNCKNE CBaNKU 3aHUMatOT 4 MJH ra, YTO COMoCTaBMMO nioLwiaan
HupgepnanooB 1 ¢ KaxabiM rogoM niowafb CBasiok YBENMYMBAETCS, YTO JaeT onaceHust o
ToM, 4TOo K 2050 rogy nnowapb cBanok coctasut 1 % OT nnowagu Hawen CTpaHbl.
Tepputopus, 3aHsaTas Mycopom, yeenndmsaeTca Ha 400 TbiC. ra exxerogHo. Teepable OTXoAbl
CYLLECTBEHHO BUSAIOT Ha 3akocucTemy. B Poccun TBepable OTXOAbl MPUHATO OENUTb Ha
KJ1laCCbl: 4Ype3Bbl4aHO OrnacHble, O4eHb OnacHble, ONacHble, ManoonacHble, HeonacHsbIe.

[eneHne Ha Knaccbl CBS3aHO C TEM, KakoW yulepb 9KOCUCTEME HaHOCUTbLCSA B
pe3ynbTaTe UX PasfioKEHUS N KaKOB CPOK pasfioXXeHUs 4aHHOro otxoga. Bo MHormux ctpaHax
TBEpAble OTXOObl MPUHATO COPTUPOBaTb C Uenbio 6onee apdekTmBHON nepepaboTkn. B
Poccun penctByeT HauMOHasIbHbIN MPOEKT «IJKOAOrus», cornacHo Kotopomy K 2030 rogy
nepepaboTka TBepAbIX OTXo4oB pAo/mkHa pocturHyts 100 %. [Jona nepepaboTtkm wn
yTUAn3aums Mycopa ¢ KaxkapiM rogom pacTer. [2]

Dona oTocopTHMpoBaHHbBI THO B 2022 r. mo mMmecsuanm HaKoMHMTeENbBHBIRM MTOMON, 26
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Bnaropgaps ytunusaumm nponcxoant MakCumasnbHOEe U3BeYeHNe NONE3HbIX CBONCTB
n3 obpasoBaBlIMXCA OTX0OoB. [lony4yeHHble OTXoAbl MOryT ObiTb MCMNOABL30OBaHbl B
NPOMBILLIEHHOCTN B KAYECTBE CbIpbs UK TOMAMBA.

B Kaxgom pernoHe CTpaHbl AeNCTBYET CBOS MporpaMma no peanu3aumm SaHHOro
HaUMOHaNbHOro npoekTa. Bo Bcex permoHax MNOCTaBfieHbl KOHTEMHEPbI NS COPTUPOBKU
Mycopa. Habnopas 3a gaHHbIM NPOUECCOM, CTOUT OTMETUTb, YTO Ha OXXMBJIEHHBLIX YuMLax
HaCEeNEeHHOro MyHKTa MyCcop ropoXXaHamu COPTUPYETCH, HO BO ABOpax CUTyauus ocTaeTcs
CNOXHON. HecMOTpS Ha TO, YTO CTOAT KOHTEMHEPbI O COPTUPOBKU Mycopa- XXUTENN He
cobnofaloT AaHHOE NMPaBuiIo N HE COPTUPYIOT Mycop. Kaxkabin permoH pelwaet npobnemy
COPTUPOBKN 1 NepepaboTKn Mycopa camoCToATeNbHO. Hanpumep, Ha Tepputopun r. Mockea
HeT MycoponepepabaTbiBaloLLMX 3aBOA0B, COOTBETCTBEHHO OOMbLUYIO YaCTb CBOErO MyCopa,
ropoga TpaHcnopTupyeT B [logmockoBbe. [Ond TOro, 4ToObl YTUAN3MPOBATL MYCOP
Heo6xooMMo 3annatutb. Takum 06pa3oM nepepaboTka Mycopa CTAHOBUTLCA €Lle OAHUM
NCTOYHNKOM [0XO04a AS19 COOTBETCTBYHIOLLErO PErnoHa, a nojlydeHHble cpencTasa MoryT ObiTb
HanpaefieHbl Ha ero passutve. Konn4ectBo Mycopa, KOTOPbIi MOXET MPUHSATb
COOTBETCTBYKOLLUMA PErMOH ANns nepepaboTkn U YHUHTOXEHUA  pernameHTupyeTcs
COOTBETCTBYHOLLMMU COrNaEHNAMN MEXAY PErMOHAMMN.

OKCcrnepuMeHT

B 2018 rogy ¢ uenbio MMHUMN3aummy CBasnok 1 pocTa MyCOpPHbIX NOJSINFOHOB, B HALLEN
CTpaHe 6bINI0 NPUHATO PEeLLEeHE 06 N3MEHEHNN MONUTUKN B 06nacTu nepepaboTkn mycopa.
lMepBbIM LWar- HaceneHne HY>XHO Hay4YnTb COPTUPOBaTb Mycop. [aHHbIn cnocob yTunnsaumm
n nepepaboTkn mycopa Obin N3BECTEH AABHO LN Halen CTpaHbl. Euwle B coBeTCKOe Bpems
Obln MaccoBbIi C60Op Makynatypbl, CTEKNA, MeTanna gna nepepaboTkyn ero Ha 3aBopax C
Lenbo BTOPUYHOIO MCMNONb30BaHus. M3-3a OTCYTCTBUA Kpacsawmx mMaTtepuanos BTOpUYHas
Oymara npuobpeTana »enTbiin UBeT 1 Obina TOHKOW. Ho faHHbI cnocob nepepaboTku Obi
JOCTaTOYHO 3(P(PEKTUBEH, MOCKOSIbKY 3KOHOMWUSIOCb MHOrM0 [ApeBeCuHbl, KOoTopasd B
AanbHeNWweM ncnonb3oBanachb B gpyrux oTpacnsax, Hanpumep, B ctpoutensctee. OCHOBHO
NPUYMHONW, NoYeMy HaceneHne 6biyio BoBe4YeHO B CHope COOTBETCTBYIOLLLErO Mycopa, 6bis10
MaTepuanbHOe CcTumynupoBaHme. [InoHepbl cOpeBHOBanMCb KTO  6onblie  cpan
COOTBETCTBYHIOLLErO CbIpbSA C LENbl MOAYHEHNA OEHEXHOrO MOOLUPEHNS UM MOXKHO 6blS10
Takxxe Mnony4mTb NYTEBKY B Narepb 3a BbICOKNE AOCTUXKEHUSA. PaHbLue 6bi0 MHOrO MyHKTOB
no npuemy ctekna. B 90-e rogbl 3T0 6bIn1 camblii NPOCTOM cnocob 3apaboTaTb AeHbrn. 3aTem
Ha ponrve 15 neT AaHHbIe MYHKTbI NPUEMbI UCHE3N U3 FOPOL0B, a B KPYMHbIX ropoAax Takue
NYHKTbI IpremMa MO>XHO Bblf10 HANTKN, HO C 6OALLINM TPYAOM. [PUYMHON NCHE3HOBEHNA TaKNX
NYHKTOB SIBUSIOCb TO, YTO U3MEHUNOCb 3aKOHOOATeNbCTBO. PaHblue BONPOC yTuaMsauumn mn
nepepaboTkn Mycopa pewancsa ueHTpanms3oBaHHO. A B 90-e roga peleHue Bonpoca
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yTunusaumm n nepepaboTku mycopa 6bin nepenaH Ha paspeLueHne MeCcTHbIX Bnacten. Cenvac
BCE U3MeHnNock. lNossunnce egepanbHble NPOEKTLI U dMHAHCMpOBaHNE U3 enepanbHOro
oropkeTa. B Kaxgom MUKpopanoHe cTann OTKpbIBaTbCA CBOW MyHKTbI NpuemMa mycopa. Ha
Taknx NyHKTax NPUHUMAOT CTekno, bymary, anioMuvHuiA. B KpynHbIX ropogax, nosiBUAOCH
MHOIrO aBTOMaTOB MO NPUemMy AaHHOro mycopa. [JaHHble 0TX0A4bl MOCTYNatoT Ha NepepaboTKy,
TEM CaMbIM MoJfly4yasa MPOAYKT, KOTOPbIA MOXXHO MUCMOb30BaTh B fanbHenweMm, 4Tto 6onee
9KOHOMUYHO. [MpunATHBIM GOHYCOM SABASIETCSA MOJIyYEHNE OEHEXHbIX CPEACTB 3a AaHHbIN
MyCOp.

BTopbiM Ba>kHbIM HOBOBBELEHNEM MO NepepaboTke Mycopa ABASETCS COPTUPOBKA
TBEPObIX OTXOOOB- CTEKNO, Bymara, KapToH, NNacTUK, OpraHnyYeckue BeLeCcTBa, altoMUHUNA.
Bce atn oTxoabl nognexar nepepaboTke, HTO SKOHOMUYECKM BbIrOOHO, @ YTO HE MOXET ObiTb
nepepaboTaHo, TO NOANEXUT 3aXOPOHEHMIO.

3a4yemM HY>XHO copTuMpoBaTtb Mycop? Bo MHOrMMx €eBpOMENCKUX CTpaHax npu
ManeHbKNX ropogax HaxogaTcs nepepabartbiBalowme 3aBofpl. Ha Takmx npeanpusaTusx
YHNYTOXAKT He nepepabartbiBaeMble OTXOAbl. 3a CHET pPaboTbl Takux MPEeanpUSaTUN
onmxanwme HaceneHHble MyHKTbl 06ecnevnBaloTCs TEMNIOBOW 3HEPTMEN, YTO CYLLECTBEHHO
9KOHOMUT pacxofbl Ha obecneyeHne TennocHab)KeHns LOMOB.

He kaxpgple TBepable 0TXOAbl MOXHO nepepaboTtaTtb. Hanpumep, ctekno, Gymara,
KapToH nopnexar nepepaboTke, OMONOrMYEeCcKUin Mycop MOXET OblTb WCNONb30BaH B
kayecTBe ypobpeHusi. B ocHoBe nepepaboTkm Mycopa NexXuT KOHUenuus pasyMHOro
notpebneHns. CoBpeMeHHble MPOU3BOAUTENN OTKa3blBAlOTCA OT MAaCTMKa, MOCKOSbKY
NPOLECC €ro pasfoXEHWs CAUWKOM BENUK, U NPOU3BOAMTENN NEPexoasaT Ha bonee
9KOIOMMYHYI0 YNaKOBKY, HO HE BCerga aTo 9KOHOMUYECKHN BbIrOQHO. Tak genatoT B OCHOBHOM
€BpOneNCKNne Nponu3BoaMTENN, NOCKONbKY nepepaboTka Mycopa nocTasBrfieHa Ha noToKk. B
Poccun nepepabotka Mycopa B Mepy pasBuMBaeTcs, nepepaboTaHHas yrnakoBkKa CTOMUT
OOPOXe, YTO CYLLEeCTBEHHO BEOET K yOOPOXKaHWO TOBApPOB. Bbixoa 0guH- pa3suBaTb AaHHYHO
OTpacsb, MOCKOJIbKY XOpoLlasa aKoNorns — 3710 Byayliee Halwen CTpaHbl, 3TO NpexXae BCero
300poBbe HaceneHnsa. Ho B Poccun nocteneHHO pasBuBaeTcsa pa3dymMHoe notpebneHune, Tak
KaK HEeT 9KOHOMUYECKO 3anHTEePEeCcOBaHHOCTN.

BbiBoAab!

[MpoaHanu3npoBas nepBble pe3ynbTaTbl MPOBEAEHHOW MYCOPHOW pedopMbl, ee
pe3ynbTaTtbl HE B MOMHOW Mepe OOCTUrHYyTbl. HeCMOTpA Ha TO, 4TO B ropogax MosiBUSIUCH
KOHTENHepPb! 5151 COPTUPOBKM OTXOOOB, KyJibTypa COPTUPOBKM MycOpa Cpean HaceneHus
HaXOOUTbLCSA Ha HU3KOM YpoBHe. HoBbIX nNpeonpuaTnin, KoTopble 6bl OCYLLECTBNANN
nepepaboTKy OTXOAOB HE3HAYMTENIbHO MOSBUIOCH, YBEAMYUIOCH KOIMYECTBO MYHKTOB,
KOTOPbIE OCYLLECTBANN Obl MPUEM BTOPCIPLS.
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B HacTosiwee Bpems nonutuka B cdepe nepepaboTKM HanpasieHa Ha
MOAEPHM3aUMIO CYLLECTBYHOLLMX NepepabdaTbiBaOWLNX NPEANPUSTIN.

C uenblo MUHMMKN3auMn OTXO[0B, MHOMME NPOU3BOOUTENN NCMONL3YIOT B YNaKOBKe
6uopasfnoraemble Matepuarsbl, MOCKONbKY OCHOBHAs X YTUAU3aUMUs NPOUCXOANUT UMEHHO Ha
NOSINrOHaX.

MpuynHOM HENoONyNAPHOCTN CTPOUTENLCTBA HOBbIX NPEAnpPUATUA No nepepaboTke
Mycopa SBNSIETCA TO, YTO HaceneHne 6onTcsa yxyaweHne cywecTaytoLen akonorun. B 2019
rogy No BCEl CTpaHe NpOUCXOAWIN MacCOBble MPOTECTbl CPeau HacefnieHUs KPYMHbIX
ropogoB., B KOTOPbIX N1aHMPOBAaNOCh CTPOUTENBCTBO NPeanpuaTuin No nepepaboTke mycopa.
Xotenocb 6bl OTMETUTb, 4TO LlBeuns, sBNAeTCa OAHOM u3 cambix 6oratbil CTpaH
coBpeMeHHon EBponbl. Ha ee Tepputopun HET rasa, HedTu 1 gpyrmux None3HbIX UCKOMaeMbIX.
OAHMM N3 OCHOBHbIX UCTOYHNKOB AOXOAOB CTPaHbl ABASETCA UMEHHO nepepaboTka Mycopa,
NMOCKOJIbKY B OPYrnX eBpOnencKux CTpaHax gaHHble npegnpusaTus OTCYTCTBYHO. EBponerickue
CcTpaHbl nnatat LUeseunn, 4TObbl Ta nepepabaTbiBana MX Mycop. Takum obpasom,
nepepabarbiBalolime NpeanpuaTus MUMEKT CYLLECTBEHHbI 3KOHOMUYECKUI MOTeHuman,
AaHHYI0 OoTpacslb CTOUT passuBatb.[3]
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Abstact. Mongolia's mining sector alone accounts for 25 percent of the gross domestic product. In addition, a large
amount of investment has been attracted from foreign and domestic organizations and purchases of goods, works and services
are being made. This feature of the mining industry is important only when the output of the mine is converted into economic
circulation and wealth. In the current conditions of globalization, the role of procurement in the social and economic
development of any country tends to increase more and more. Investment and purchase activities aimed at converting the
country's budget into efficient use have determined a completely new approach to the social, economic and industrial
development of countries. Effectively organizing government procurement to create an optimal economic structure, to
increase the efficiency of the use of all types of resources, to improve the productivity of the national economy, to ensure the
sustainable social and economic development of the country, and to spend the country's budget efficiently and effectively.
Our country has developed and approved legal acts with a special focus on forming the legal basis of the market economy
system and procurement. In recent years, foreign trade turnover has been steadily increasing. In particular, the foreign trade
deficit is decreasing every year. The total turnover of foreign trade in 2005 was 2241.2 million US dollars. dollars, 6108.6
million US dollars in 2010. dollars, in 2015 it was 8466.8 million US dollars. dollars, 10536.12 million US dollars in 2017.
27.3% or 2261.6 million dollars from the previous period. increased by dollars. Mineral raw materials and textiles accounted
for 71.1% of total exports in 2000, while in 2005, mineral raw materials and precious metals accounted for 73.9%. In 2010,
these products accounted for 87.1%, and in 2017, they increased by 2.1 points to 89.2%. In 2022, the share of treasure
products in exports will be 84.1%. Therefore, it is important to conduct a comparative study and analysis of the purchasing
process of major mining enterprises in our country.

Keywords: state mining enterprises, procurement, procurement.

PeueHseHT: [lyoknHa Onbra BnagumupoBHa, kKaHangaT COLMONOrM4YeCcKNX HayK, OOLEHT.
LOHCKOIM rocynapCTBEHHbIN TeXHNYeCcKnin yHuBepceuTeT (A TY), r. PoctoB-Ha-[oHy, ®akyneteT
«CepBuc n Typusm», kacdegpa «Cepsuc, Typrusam 1 MHOYCTPUSA FOCTENPUMMCTBA»

INTRODUCTION

Since the 1990s, Mongolia has transitioned from a planned economy to a free market.
Since then, there have been major changes in the country's society and economy. In this way,
the foundations for the formation and development of a completely new socio-economic
system based on market relations were laid in Mongolia. Changes and reforms taking place
rapidly in the world have affected the social and economic development of countries. Along
with this, the role of procurement has become increasingly important.

When the country's budget is transformed into efficient consumption, purchasing
activities will determine a completely new approach to social, economic and industrial
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development. The competitiveness of countries depends not on the number of people, the
size of the territory, or natural resources, but on the effective use of their resources.
Procurement began to play a significant role in this.

According to global experience, many countries have developed procurement policies
that are suitable for their own characteristics and have achieved results. It plays a decisive role
in the social and economic development of developed countries. However, for developing
countries, it is one of the main ways to increase the rate of economic growth and overcome
the backwardness.

In our country, since 2000, the government has been paying special attention to the
formation of the legal basis for procurement and has developed and approved legal acts.

It is becoming very important to study the issue of effective management of purchasing
activities, including the purchasing activities of state mining enterprises.

. THEORETICAL REVIEW

Procurement efficiency has a significant impact on a company's financial performance.
Since more than 70% of the cost of manufactured products is purchased goods, materials,
and technical resources, small savings obtained in the process of agriculture lead to an
increase in total profit and financial stability of the enterprise.

Harrison and Van A. Hoek believe that agriculture is the most "expensive" in the group
of operating expenses and has the greatest impact on the efficiency of enterprises. At the
same time, the value of purchased products and inventory decreases, which also reduces the
amount of capital associated with them. Changes in these two factors - profit growth and
inventory reduction - directly affect business profitability [1].

Researcher A.G. Nikolayeva believes that an important factor in effective procurement
management is the amount of liabilities that arise when communicating with suppliers and
contractors. The existence of this type of debt is an unfavorable factor for enterprises, and if
it increases, it can threaten the stability of the entire business [2].

According to the researcher D. L. Volkov, it is important to understand the business
sector, because the impact of working capital and its components on profitability will be
different and depend on many factors [3].

Research by E. Shueng, H. Xin, M. Porporato, M. Vasab and many other academics has
shown that the financial cycle is used to evaluate the effectiveness of working capital
management. Effective management of financial cycle components is important to increase
business returns [4] [5] [6].

M. Porporato and M. Vasab, analyzing the research conducted on the example of the
markets of foreign countries, found that the reduction of the financial cycle can increase the
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return. In other words, the smaller the share of working capital in the income, the more efficient
the business of the organization is. However, numerous studies have found an inverse and
direct relationship between return on assets and inventory turnover time. This is due to the
additional resources available in the system. In other words, it is possible to create a necessary
safe reserve to prevent the occurrence of unforeseen situations during the supply process,
thereby overcoming the situation in a short time with low cost [7].

Researcher R. E. Boyko notes that the inverse relationship between accounts payable
and return on assets is also ambiguous, and in some cases it is influenced by factors such as
the company's industry, the period of the study, the company's profitability and size, and the
level of market competition [8]. .

Researchers K. Lysons and M. Gillingham state that the company places a certain part
of the material resources supplied by suppliers in the form of raw materials and semi-finished
products in the warehouse. This was considered to constitute the relevant part of working
capital. The "dead" time in which inventory is stockpiled increases the length of production
and operational cycles. However, the terms of payment of supplies affect the duration of the
financial cycle [9].

In addition, the stock of raw materials in the warehouse ensures the continuity of
production and reduces the risk of production. As a result, the organization and economic
stability of the enterprise is ensured. On the other hand, inventory is the main component of
working capital of an enterprise. Its cost, structure and changing trends directly affect the
financial stability of the enterprise. In this regard, it is impossible to evaluate the effectiveness
of procurement without analyzing the indicators that determine the inventory [10].

. PART OF THE RESEARCH

It is necessary to analyze the financial and procurement conditions of the major factories
and enterprises of our country, such as "Erdenet Udyab" SOE, "Erdenes Tavantolgoi" JSC,
"Mongolrostsvetmet" JSC, "Cement Shoi" JSC, and "Baganuur" JSC. said the researcher.

"Erdenet Industry" SOE: In 1972, a feasibility study was approved for the ownership of
the copper and molybdenum deposit of "Erdenetyn-Ovoo", and on February 20, 1973, a
historic agreement was signed between the Governments of the Republic of Moldova and the
USSR regarding the use of the deposit (in its former name). .

"Erdenet" plant (under its former name) was first established with 50:50 ownership in
accordance with the agreement between the Governments of the Republic of Moldova and
the USSR dated November 22, 1973. It began its operations on December 14, 1978 with the
release of its first concentrate. From that time, the history of the Erdenet factory, the largest
development in Mongolia in the 20th century, began. The comprehensive construction of
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Erdenet City with complete infrastructure followed by mining has become a classic model of
a large mining project.

"Erdenet" plant is a joint venture with 51:49 private ownership according to the 1991
agreement between the governments of the two countries. According to the agreement of
2003, working as a limited liability company (LLC), in June 2016, the Russian corporation
"Rostech" sold 49 percent of its holdings. In this way, the Government of Mongolia owned 51
percent, and "Mongolian Copper Corporation" LLC owned 49 percent.

On March 21, 2019, the Government of Mongolia issued a resolution and approved the
reorganization of "Erdenet Industry" into a state-owned enterprise. The long-term "Sustainable
Development Policy" covering production management and management system, operational
principles, and development planning was approved by Order No. A/552 dated June 13, 2019
of the General Director of Erdenet Industry. In this context, 25 goals are being proposed within
the 5 priority directions: Technology Policy, Technical Policy, Economic and Financial
Accounting Policy, Social Policy, and Environmental Policy. The purchase of industrial land is
carried out in accordance with relevant laws, legal acts and regulations.Procurement is being
done through the Department of Investment and Procurement Policy. Under the authority of
the Department are the Department of Procurement of Goods and Materials, the Department
of Procurement of Works and Services, the Department of Market Research and Marketing,
the Transport Logistics Center, and representative offices in Moscow and Beijing.

As of 2024, there are more than 7,000 employees [11]. Erdenes Tavantolgoi" JSC: The
project started to be implemented on August 27, 2010, and the mining work was officially
started. Accordingly, "Erdenes Tavantolgoi" JSC, which is responsible for exploitation of
Tavantolgoi coal deposits, was established on December 23, 2010, according to the decision
of the Parliament and the Government. The "Erdenes Tavantolgoi" project is in the main areas
of coal mining, product processing, infrastructure and factories construction, water supply
system construction, additional exploration and research of deposits, delivery of products to
international markets, and stock trading in domestic and international stock markets. is
implemented.

The procurement process is carried out in accordance with the "Procedures for the
Procurement of Goods, Works and Services" and other relevant laws and regulations. In 2023,
it is planned to employ 1120 employees and implement 513 projects with a total budget of
4,070.7 billion MNT and a financing amount of 1,122.9 billion MNT. Out of this, 130 tenders
with a budget of 2,738.8 billion MNT were organized and a total of 2,580.9 billion MNT
contracts were signed. Total budget saving is 157.0 billion MNT.

As of 2024, there are more than 1120 employees [12].
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"Mongolrostsvetmet" SOE: "Mongolrostsvetmet" SOE was founded in 1973 under the
name "Mongolrostsvetmet" as a joint Mongolian-Russian joint venture under the name of
"Mongolrostsvetmet" in accordance with the agreement between the governments of the
Republic of Moldova and the USSR (formerly known as the USSR) and began mining fluoride,
precious metals and other minerals on the territory of Mongolia. It was established with the
aim of mining enrichment, increasing mineral resources, and increasing the country's export
capacity. Now in its 50th year of operation, it is Mongolia's first large foreign-invested
enterprise.

The joint venture has been transformed into a limited liability company since 2007 and a
state-owned enterprise since 2019. From 1973 to 2016, 51% of the Regulatory Fund of the
Department of Industry was owned by Mongolia and 49% by the Russian Federation, and from
2016, it was transferred to 100% state ownership of Mongolia.

As of today, the industrial site is operating as the administration in Ulaanbaatar city, the
"Bor-Ondur" mountain concentrator plant located in Bor-Ondur Sum, Khentii Province, and
the "Shijir Alt" gold plant located in Zaamar Sum, Central Province. The purchase of industrial
land is carried out in accordance with relevant laws, legal acts and regulations. Procurement
is done through the Department of Procurement and Supply, which is under the Department
of Economic and Trade Policy.

As of 2024, there are more than 1,550 employees [13].

"Cement and Lime" SPC: Khotli Cement and Lime Combine was first established in 1983
with the structure of a cement factory, a lime factory, a mountain extraction plant, a repair and
mechanic office, and a thermal plant.

According to the Resolution No. 124 of the Government of Mongolia dated March 23,
2022, "Cement Shohoi" TOHK started operating as a state-owned company.

According to the resolution of the Government of Mongolia dated July 5, 2023, "Cement
Shohoi" LLC is to be operated as a part of "Erdenes Mongolia" LLC, and "Erdenes Mongolia"
LLC is the executor of the rights of state-owned shareholders of "Cement Shohoi" LLC. has
been established.

In 2023, by Government Resolution No. 258, the form of the company was changed to a
Limited Liability Company. In this way, the status of SPC was officially transferred to the status
of LLC on October 31, 2023.

"Cement Shohoi" LLC produces about 1 million tons per year from open-pit mines of
"Khotol-1" and "Khotol-2" limestone deposits, and supplies raw materials to Lime and Stone
factories. A stone plant produces a semi-finished product (clinker) and supplies it to a cement
plant, while a cement plant produces the final product, grade 32.5, 42.5, and 52.5 cement,
and sells it to the market.
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The procurement process is carried out in accordance with the relevant laws, legal acts
and regulations. Procurement is done through the Procurement Department, which is under
the Finance and Economic Department.

As of 2024, there are more than 800 employees [14]. "Baganuur" JSC: It was first
established in 1978 under the name "Baganuur Coal Mine" with a capacity of 200,000 tons of
coal. It is now in its 45th year. In 1995, it became a joint-stock company, and in 2012, it became
a subsidiary of "Erdenes Mongolia" LLC. 75% of the shares are owned by "Erdenes Mongolia"
LLC, 21.06% by Mongolian Coal Corporation, and 3.94% by other small enterprises. It
provides 60% of Mongolia's energy coal. As of April 2024, a total of 1139 employees are
working. The annual capacity is 4 million tons of thermal coal. In 2024, 80 projects and tenders
for a total of 148.4 billion MNT are planned.

The sales revenue of Baganur JSC increased by 14.7 percent on average in the last 3
years. As of 2023, it is planned to earn a total of 214.6 billion MNT, spend 224.4 billion MNT
and incur a loss of 9.8 billion MNT. However, in terms of performance, it earned 212.6 billion
MNT and spent 222.1 billion MNT, with a loss of 9.5 billion MNT. The planned loss was 249.0
million MNT, and the loss was reduced by 24.1 billion MNT from the previous year. Baganur
JSC announced 69 tenders in 2022, and 29 tenders were successful. In 2023, out of 156
tenders, 124 were successful. In 2023, purchases of MNT 635.0 million were made to support
domestic production. In 2023, investments of 49.9 billion MNT were financed with own funds.

The procurement process is carried out in accordance with the relevant laws, legal acts
and regulations. Procurement is done through the Department of Trade and Supply, which
reports to the Deputy Director of Finance and Investment.

As of 2024, there are more than 1140 employees [15].

Electronic Tender for Procurement:

In 2020-2023, the enterprises involved in the research published a total of 12,276 tender
invitations through the public procurement system www.tender.gov.mn. This represents
12.1% of the total invitations announced by the electronic system during the above period.

International journal of Professional Science

85
Ne5(2) — 2024


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

Table 1

Comparative study of tender invitations of some state-owned organizations posted on the
public procurement system www.tender.gov.mn

N 2020 | 2021 | 2022 | 2023
Ne Organization name year | year year | year SUM
1.| “Erdenet Factory” 1,753| 1,550 1,557 1,571 | 6,431
2. | "Mongolrostsvetmet" 592 782 563 652 2,589
3. | "Erdenes Tavantolgoi" 201 347 438 519 1,505
4. | “Dharkan metallurgical factory” - - - 503 503
5. "Shivee-Owo0" 195 147 180 169 691
6. | “Baganuur” 52 51 147 307 557
7. Sum 2,793 | 2,877 2,885 3,721 | 12,276
The total number of invitations
8. | to tender announced through 16,524| 21,739 30,559 32,893 101,715
the electronic system
7.| Percentage of total invitations| 16.9%) 13.2% 9.4% | 11.3% 12.1%

Source: www.tender.gov.mn electronic system of public procurement, 2020-2023
procurement implementation report of the Ministry of Finance's portfolio managers
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2021
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2020

1753
0 500 1000 1500 2000

£ "Bagammzr" JSC @ “Shivee-Owoo™
B “Dharkan metalurgical factory™ B"Erdenes Tavantolgoi” JSC

= "Mongolrostsvetmet” SOE B"Erdenet Factory" SOE

Source: www.tender.gov.mn electronic system of public procurement, 2020-2023
procurement implementation report of the Ministry of Finance's portfolio managers

Figure 1: Survey of invitations to tender announced by the surveyed organizations in
2020-2023 through the electronic system of public procurement www.tender.gov.mn
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"Erdenet Factory" SOE published 1,753 tender invitations in 2020, 1,550 in 2021, 1,557 in
2022, 1,571 in 2023, and a total of 6,431 tenders in 2020-2023. The number of e-invites
published in 2023 decreased by 12% compared to 2020.

"Mongolrostsvetmet" SOE has published 592 tender invitations in 2020, 782 in 2021, 563
in 2022, 652 in 2023, and a total of 2,589 tenders in 2020-2023. The number of e-invites
published in 2023 increased by 10% compared to 2020.

"Erdenes Tavantolgoi" JSC published 201 tender invitations in 2020, 347 in 2021, 438 in
2022, 519 in 2023, and a total of 1,505 tenders in 2020-2023. The number of e-invitations
published in 2023 increased by 2.6 times compared to 2020.

"Shivee-Ovoo" JSC published 195 tender invitations in 2020, 147 in 2021, 180 in 2022, 169
in 2023, and a total of 691 tenders in 2020-2023. The number of e-invites published in 2023
decreased by 15% compared to 2020.

"Baganuur" JSC published 52 tender invitations in 2020, 51 in 2021, 147 in 2022, 307 in
2023, and a total of 557 tenders in 2020-2023. The number of e-invitations published in 2023
increased 5.9 times compared to 2020.

Evaluation and analysis of the effectiveness of procurement management:

In the works of foreign researchers, the following financial indicators are named that allow
to evaluate the effectiveness of the acquisition management of an enterprise [16]. It includes:

1) return on assets (ROA);

2) return on sales (ROS);

3) coefficient of capital capacity (capital intensity);
4) share of working capital in assets;

5) the ratio of inventory costs to sales revenue;

6) ratio of accounts payable to sales revenue.

The main indicators that determine the efficiency of inventory management include the
following indicators. It includes:

1) inventory turnover rate;

2) inventory turnover period;

3) inventory capacity;

4) the share of inventory reserves in assets.

The following parameters of selected state-owned mining enterprises and enterprises were
calculated and compared by the researcher. It includes:
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1. Return on Assets (ROA):
ROA = (TSA =+ C) - 100,
Here, ROA - return on assets, %;
TSA - net profit, million MNT;
C - total assets, million MNT.
2. Return on Sales (ROS):
ROS=(CA+BO)-100,
Here, ROS - return on sales, %;
TSA — net profit, million MNT;
BO - sales revenue, million MNT.

3. Capital intensity ratio: The lower this ratio, the more profitable it is.

K, = EBH + BO,
Here, K1 — capital intensity coefficient;
EBH - non-current assets, million MNT;
BO - sales revenue, million MNT.
4. Share of working capital in assets
K, = (EH + HC) - 100,
Here, K2 — share of working capital in assets;
EH - working capital, million MNT;
HC - total assets, million MNT.
5. Ratio of inventory costs to sales revenue:
K; = (T + BO) - 100,
Here, Ks — the ratio of inventory costs to sales revenue, %;
T — payment to the supplier, million MNT;
BO - sales revenue, million MNT.
6. Ratio of accounts payable to sales revenue:
K, = (NTO + BO) - 100,
Here, K4 — ratio of accounts payable to sales revenue, %;
NTO - debt to the publisher, million MNT;
BO - sales revenue, million MNT.
7. Inventory turnover rate:
Ks = BBE + BM,
Here, Ks — inventory turnover speed, times;
BBE - cost of sold products, million 7,
BM - average stock of inventory, million MNT.
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8. Inventory turnover period:
Ke=365+(BBE+BM),
Here, Kes — inventory turnover period, days;
BBE - cost of sold products, million F;
BM - average stock of inventory, million MNT.
9. Inventory capacity:
Kz=BM+BO,
Here, K7 — inventory capacity;
BM - average stock of inventory, million MNT;
BO - sales revenue, million MNT.
10. Share of inventory in assets:
Kg = (BM = HC) - 100,
Here, Ks— % share of inventory stock in assets;
BM - stock of inventory, million MNT;
HC - total assets, million MNT.
Table 2

Survey of financial indicators to evaluate the effectiveness of procurement management in
the surveyed organizations

Return | Return
Revenue, on on

Ne Indicator billion ¥ | Assets | Sales
(ROA) | (ROS)
1. | “Erdenet Factory” 1,683.2 | 14.2% | 22.2%
2. | "Erdenes
Tavantolgoi" 1,578.8 42% | 23.9%
3. | "Mongolrostsvetmet" 98.0 23.0% | 20.9%
4. | “Baganuur” 20.2 0.3% 2.3%
5. | Cement lime 20.0 42% | 141%
6. | Average value 680.0 9.2% | 16.7%
7. | Minimum value 20.0 0.3% | 2.3%
8. | Maximum value 1,683.2 | 23.0% | 23.9%

Source: Researcher’'s processing from the data source of the financial statements of the
enterprises in the mining sector for 2020-2023 in the Glass account (including: "Erdenes Oyu
Tologi" LLC 2021-2022 average, "Dharkhani Metallurgyi Udyy" SPC 2021-2022 average ,
"Cement Lime" SPC are calculated according to the indicators of 2022 respectively).
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Table 3

Survey of financial indicators to evaluate the effectiveness of procurement management in
the surveyed organizations

Ne Indicator K, K, K3 K,
1. | “Erdenet Factory” 152 | 249% | 9.4% | 3.2%
2. | "Erdenes 7.29 | 90.4% | 34.6% | 12.0%

Tavantolgoi"
3. | "Mongolrostsvetmet" | 0.76 | 89.1% | 15.7% | 15.1%
4. | “Baganuur” 1.32 | 64.2% | 23.7% | 37.6%
5. | Cement lime 2.89 | 48.4% | 27.5% | 3.7%
6. | Average value 2.76 | 63.4% | 22.2% | 14.3%
7. | Minimum value 0.76 | 24.9% | 9.4% | 3.2%
8. | Maximum value 7.29 | 90.4% | 34.6% | 37.6%
Ne Indicator K- K K, Kg
1. | “Erdenet Factory” 2.87 12895 | 8.5% | 13.8%
2. | "Erdenes

Tavantolgoi" 3.81 | 13716 | 1.4% | 11.3%
3. | "Mongolrostsvetmet" | 1.46 | 393.7 | 29.3% | 51.0%
4. | “Baganuur” 3.43 | 137.51 | 12.0% | 21.9%
5. | Cement lime 3.19 | 11453 | 7.0% | 23.8%
6. | Average value 3| 182.4 | 11.6% | 24.4%
7. | Minimum value 1.5 1145 | 1.4% | 11.3%
8. | Maximum value 3.8 | 393.7 | 29.3% | 51.0%

Source: Researcher's processing from the data source of the financial statements of the
enterprises in the mining sector for 2020-2023 in the Glass account (including: "Erdenes Oyu
Tologi" LLC 2021-2022 average, "Dharkhani Metallurgyi Udyy" SPC 2027-2022 average ,
"Cement Lime" SPC are calculated according to the indicators of 2022 respectively).

The average return on assets (ROA) value is 9.2%, the minimum value is 0.3%, and the
maximum value is 23.0%.

High-income organizations include organizations with a return on capital of more than
20%, medium-income organizations with a return on assets of 5%-20%, and low-efficiency
organizations with less than 5% [17]. "Mongolrostsvetmet" LLC belongs to the high-income
group, "Erdenet Udyb" SOE belongs to the middle-income group, and "Erdenes Tavantolgoi"
JSC, "Cement Shhoy" LLC, and "Baganuur" LLC belong to the low-income group.

Return on sales (ROS) determines the income earned by the organization from the sale
of goods and represents the effectiveness of the business operations of the enterprise [18].

For the surveyed enterprises, the average value of return on sales is 16.7%, the minimum
value is 2.3%, and the maximum value is 23.9%.

"Erdenes Tavantolgoi" JSC, "Erdenet Udyab" SOE, "Mongolrostsvetmet" LLC are among
those with a high return on sales, "Cement Shoi" JSC has an average return, and "Baganuur"
JSC has a low return.
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Capital capacity indicator (K1) is an indicator that shows how much capital is used to
earn one MNT profit. For the surveyed enterprises, the average value of capital capacity is
2.76, the minimum value is 0.76, and the maximum value is 7.29. In 2019-2022,
"Mongolrostsvetmet" LLC earns 0.76 MNT, "Baganuur" LLC earns 1.32 MNT, "Erdenet
Udyab" LLC earns 1.52 MNT, "Cement Lime" LLC earns 2.89 MNT, "Erdenes Tavantolgoi"
LLC earns 7.29 MNT funds have been spent respectively. As mentioned earlier, an important
component of increasing the profitability of enterprises is the reduction of production costs,
and this can be done by reducing production logistics costs in the context of material
production, including mining enterprises.

The share of working capital in assets (K2) has an average value of 63.4%, a minimum
value of 24.9%, and a maximum value of 90.4%. A high ratio of working capital to assets is
often considered a positive sign. It shows that the object of labor prevails over the means of
labor in the property of the enterprise.

It should be remembered that an increase in the share of working capital is a normal
phenomenon of enterprise activity. This is influenced by the following factors:

e accumulation of depreciation of non-current assets, which leads to a decrease in the
value of non-current assets and a corresponding increase in the price of current assets;

¢ the formation of profits, which leads to an increase in the value of working capital,
capital and reserves (losses reduce the value of these parts of the balance sheet).The cost and
share of working capital may increase in connection with the withdrawal of loans and credits.

So, the lowest share of working capital in assets is "Erdenet Industry" SOE, "Cement
Shoi" SOE and "Baganuur" SOE are in the middle, and "Mongolrostsvetmet" LLC and
"Erdenes Tavantolgoi" SOE are the highest.

The ratio of inventory costs to sales revenue (Ks) is 22.2% on average, with a minimum
of 9.4% and a maximum of 34.6%.

The organization of relations with suppliers occupies a special place in the activities of
any enterprise. Timely payment for delivered products is an indisputable condition for
concluding any contract or transaction. In some cases, accounts payable can be a source of
financing for an enterprise, allowing suppliers to invest unpaid funds in their operations.
However, if suppliers make late payments, there may be additional costs associated with late
payment of contractual obligations, the company's reputation with potential partners may be
damaged, and problems may arise in the future.

e The average value of the ratio of accounts payable to sales revenue (Ka4) for
the surveyed enterprises is 14.3%, the minimum value is 3.2%, and the maximum value is
37.6%.
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e When calculating the indicators of enterprise inventory management: The
average value of inventory turnover (Ks) is 3.0 times, the minimum value is 1.5 times, the
maximum value is 3.8 times,

e The average value of inventory turnover time (Ke) is 182.4 days, the minimum
value is 114.5 days, and the maximum value is 393.7 days.

e The average value of inventory capacity (K7) is 24.4%, the minimum value is
11.3%, and the maximum value is 51.0%.

e The average value of the share of inventory resources (Ksg) in assets is 11.6%,

the minimum value is 1.4%, and the maximum value is 29.3%.

As can be seen from the above indicators, inventory management is efficiently
implemented by "Erdenes Tavantolgoi" JSC and "Erdenet Industry" SOE among the
enterprises involved in the research. In 2021-2022, "Mongolrostsvetmet" LLC doubled
exploration costs compared to the previous year, and increased capital investment by an
average of 42 times (including: open-pit mining machines and mechanisms (excavators, dump
trucks, and bulldozers).

Research shows that increasing inventory capacity significantly reduces return on assets.

BEetum on Sales (ROS), %  @Ratio of inventory costs to sales reverme, %

Source: Researcher's processing.
Figure 2: Correlation of some indicators for evaluating the effectiveness of procurement
management in the surveyed organizations (by company)
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According to the results of the research, the return on capital will be the highest in
2019, and the lowest in 2022 at 7.8%. The best asset returns were in 2019 (the year before
the global Covid-19 pandemic). The worst year for asset returns was 2022, driven by the global
Covid-19 pandemic, rising commodity and inventory prices, and currency appreciation.
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-~ . -~

20% 16.9%
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— #— Rafio of inventory costs to sales reverme, %
“““““““““ Eetum on Assets (ROA), %

— & — Share of inventory in assets, %

Source: Researcher's processing.

Figure 3: Correlations of some indicators for evaluating the effectiveness of procurement
management in the surveyed organizations (by year)

In the years covered by the study, the share of inventory in reserve assets varied from 10.6 to
16.9%. In general, increasing inventory capacity is not beneficial.

.
"’f. 3

1145
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Figure 4. Correlation of some indicators for evaluating the effectiveness of procurement
management in the surveyed organizations (by company)
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The study showed that the efficiency of enterprises depends on internal (effectiveness of
purchasing management, including management and management of purchased inventory)
and external environment (changes in prices of raw materials and finished products).

The results of the study clearly show the importance of regularly evaluating the
effectiveness of the organization's procurement. Currently, there is no unified method for
evaluating the results of procurement of mining enterprises. Separate analysis of individual
indicators is often based on the conflict of interests of a particular structural unit and makes it
impossible to make a comprehensive assessment and, as a result, correctly set future goals.
In such a situation, it becomes important to develop and implement a methodology for
evaluating the procurement activities of mining enterprises.

Return on assets indicators are the most important indicators of the organization's
performance. In order to make optimal decisions to improve operational efficiency, these
indicators should be considered not only statically, but also over time. Changes in these
indicators show the results of internal management of the organization. One of the main ways
to increase profitability is to increase profits by reducing the cost of purchasing the necessary
resources for the enterprise. Inventory costs, on the other hand, depend largely on the
efficiency of inventory management, which in turn affects the amount of assets. Regular
monitoring of the above indicators and comparison with industry averages is an integral part
of effective management.

Mathematical model for optimization of purchasing sustainability:

Based on the quadratic programming model to ensure the operational stability of the
researched organizations with purchasing parameters, the optimal management decision-
making model can be modeled in the following stages.

1st stage. In the first step, the boundary condition variables of the objective function
are selected. It includes:

K2 — share of working capital in assets;

Ks — the ratio of inventory costs to sales revenue, %;

K7 — inventory capacity;

Ks — selected variables such as share of inventory stock in assets, %.

27d stage. Determine the criteria for the optimization model. For this, the objective
function is represented by the selected variables and its maximum or minimum value is found.

3rd stage. Constraint conditions or a system of policy constraints are established to
establish the relationship between factors [19].

A necessary condition for determining the principle of rationality of planning and
management is flexibility, or conditions of production and economic alternatives.

International journal of Professional Science 94
Ne5(2) — 2024


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

The essence of the model for optimizing the sustainability of procurement is to
choose such planning and management decisions that best take into account the external
conditions, using the internal possibilities of the production activity of enterprises. Therefore,
the practical implementation of the principle of optimality of planning and management
decisions means finding the solution of a function of the following form:

max (min) f ()?) (3.1
X €D
Here, f(X)- is the objective function of optimization:

F(X) = £y, x5 oes x) 3.2)

The conditions of limitation are:
©1(x1, x5, oo, x ) (=21,

< (pz(xl,xZ,...,xn){S=Z}b2

Om (X1, X2, o, X ){S=23}byyy
xp=20,j=12,..,n

Is.
Stone-Jerry customer satisfaction, which is an example of a neoclassical utility function,
is represented by the following function [20] [21] [22]:

!
U(x) = l_L=1(xj —a)%

A particular case of Stone-Jery customer satisfaction is the Cobb-Douglas production

function [23]:
l
U(x) = 1_[ x4
j=1
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i

Figure 6. Indifference curve

Then, according to the Stone-Jerry satisfaction function, the sustainability objective

function is defined as follows: Z= Y (x—c)? > max(min) (3.4)
a; <c¢ < bi (35)
x;=20,i=1,..,n

Here, xi>0,i=1,...,n — research factors,

ci — weighted average value of factor number i,
ai — minimum value of factor number i,
bi — maximum value of factor number i.
In our case, the influencing factors or variables are:
x1 — share of working capital in assets;
X2 — the ratio of inventory costs to sales revenue;
X3 — inventory capacity;
X4 — is the share of inventory stock in assets.
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Table 4

Survey of financial indicators to evaluate the effectiveness of procurement management in
the surveyed organizations

Ne Indicator Xq X, X3 X4
1. | “Erdenet Factory” 249% | 9.4% | 8.5% | 13.8%
2. | "Erdenes 90.4% | 34.6%

Tavantolgoi 1.4% | 11.3%
3. | "Mongolrostsvetmet" | 89.1% | 15.7% | 29.3% | 51.0%
4. | “Baganuur” 64.2% | 23.7% | 12.0% | 21.9%
5. | Cement lime 48.4% | 27.5% 7.0% | 23.8%
6. | Average value 63.4% | 22.2% | 11.6% | 24.4%
7. | Minimum value 249% | 9.4% 1.4% | 11.3%
8. | Maximum value 90.4% | 34.6% | 29.3% | 51.0%

Then the mathematical model of the optimization will take the following form:
Z =(x; —0.63)% + (x, — 0.22)? + (x3 — 0.12)? + (x4 — 0.24)% - max,
(3.6)

The limiting conditions are:

0.25 < x; £0.90 3.7)

0.09 < x, <0.35

0.01 <x3 <0.29

011 <x, <051
Example of thinking: In order to simplify the process of finding the solution of the objective
function, the following method can be used. For example, the length of the interval for each
indicator or variable can be determined, and all data can be normalized so that the length of
each interval is equal to one [24].

To find the solution of the objective function, the variables are normalized and the
expression in the function bracket (3.4) can be replaced by:

39 X TC
bi — a;
Table 5
Examples of solutions to nonlinear quadratic programming problems
Indicator Xmin Xmax x
a; bi Ci
X1 0.25 0.90 0.63
Xy 0.09 0.35 0.22
X3 0.01 0.29 0.12
Xy 0.11 0.51 0.24
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Data normalization
2
. Z; V; Z; Zi
Indicator —b,  =b _ bi—a; | (bi - ai)z
—C —a; v; - Vi
X4 0.27 0.65 0.42 0.17
Xy 0.13 0.26 0.50 0.25
X3 0.17 0.28 0.61 0.37
X4 0.27 0.40 0.68 0.46
Huiin6ap 1.25
Z, =042
Z," =0.50
Z:*=0.61

The thought can be used for easy and quick orientation when needed, but it should be
noted that this thought solution is only one case.

Solution of the problem: The solution of the problem was found as follows using the
Matlab program. It includes:

x; = 0.25,x, = 0.35,x3 = 0.29,x, = 0.51
Zmax = 2.631

Results: The variable with the lowest value in the mathematical model has the greatest
effect. Then, the most influential factor is x1 (the share of working capital in assets), the second
is x3 (inventory capacity), the third is xz (the ratio of inventory costs to sales revenue), and the
fourth is x4 (inventory capacity in assets). share of resources) is entering.

The optimization model developed based on the practical activities of mining enterprises
will provide an opportunity to ensure the stability of mining enterprises through the
organization of purchasing activities.

Correlation-Regression Analysis:

Correlation-regression analysis can be used to determine the influence and change
patterns between factors, and with its help, a mathematical model can be created in the form
of a regression equation.The main purpose of correlation analysis is to determine the strength
and form of correlation between the studied variables.

Regression analysis is used to determine the form of relationship between variables or to
detect their relationship, to evaluate this relationship, and to evaluate unknown values of
related variables.

Correlation-Regression analysis was performed using Stata 9.0 software [25], [26].

Correlation analysis shows:

e return on sales (ROS) and return on assets (ROA) are strongly correlated;
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e the ratio of inventory costs to sales revenue Ks and the share of working capital
in assets K2 are directly and strongly correlated;6apaa marepuanbiH 6arraamx (inventory
capacity)

e K7 and the share of working capital in assets K2 have a strong direct correlation;

e the share of inventory in assets Ksand return on assets (ROA) have a strong direct
relationship;

e There is a strong direct relationship between the share of inventory in assets Ks
and inventory capacity K.

As a result of comparing the correlations between the variables, no pairs of measures
were found with correlations higher than 0.9.

Table 6
Correlation coefficient
Indicator | ROA ROS K, K, K, Kg
ROA 1.0000
ROS | 0.5835 | 1.0000
K: 04142 04315 10000
K; 04172 0.1474 0.5014 | 1.0000
K7 02059 04762 97332 4050 1-0000
Kg 0.5522 0.1277 0.2092 0.3597 0.6223 | 1.0000
Table 7
Pearson's correlation coefficient
Ne Interval Note
1. 0.75-1.00 very strongly related directly
2. 0.50-0.74 strongly correlated directly
3. 0.25-0.49 is directly weakly related
4, 0.00-0.24 very weak direct correlation
3 ) the inverse is very weakly
5. | (-0.24) -0.00 related
6. | (-0.49) —(-0.25) | inversely weakly correlated
7. | (-0.74) —(-0.50) | inversely strongly correlated
. L very strongly inversely
8. | (-1.00) -(-0.75) related
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Table 8
Correlation strength
Y3'T ROA ROS KZ K3 K7 K8
ROA
immediately
ROS strong
K reverse | reverse
2 weak weak
reverse  reverse immediately
K; weak very strong
weak
reverse |reverse immediately reverse
K-, | very weak | weak strong very
weak
immediately reverse| very weak |reverse . .
, immediately
Kg strong very directly weak stron
weak 9
2 ROS e .;" 5
TR [ Feet ]
§; NI ° % tid
R I IR 43 . et . e 05
SR SR ] S H "

Picture 7. Graphic matrix

Regression analysis: Let's develop a regression model of financial and procurement
management factors of the surveyed enterprises. Select Yi-return on assets (ROA) and Y-
return on sales (ROS) as function indicators.
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Table 9

Survey of financial indicators to evaluate the effectiveness of procurement management in
the surveyed organizations

Return on Return on
Ne Indicator Year assets Sales (ROS)
(ROA) Y1 Y2
1. 2019 22.3% 25.3%
2. “Erdenet 2020 4.8% 12.1%
3. Factory” 2021 15.6% 29.1%
4, 2022 14.2% 22.4%
5. “Erdenes 2019 7.7% 38.9%
6. Tavan 2020 1.1% 9.6%
7. Tolgoi” 2021 0.7% 9.8%
8. 2022 7.5% 37.3%
9. 2019 34.1% 24.9%
10. | "Mongolros- | 2020 27.1% 23.0%
11.  tsvetmet" | 2021 30.2% 34.1%
12. 2022 0.4% 1.5%
13. ?_?r:‘:'pt 2022 42% 14.1%
14, 2019 0.0% 0.1%
15. “Baganuur” 2020 -0.8% -1.4%
16. 2021 0.6% 1.0%
17. 2022 -0.1% -0.1%
Ne Indicator OH | K,,% | K3,% | K;,% | Kg,%
1. 2019 | 32.7% | 10.5% | 14.8% | 13.0%
2. “Erdenet 2020 | 28.6% | 8.9% | 14.0% | 5.5%
3. Factory” 2021 | 206% | 71% | 13.4% | 7.2%
4, 2022 | 17.6% |10.9% | 13.0% | 8.2%
5. “Erdenes 2019 | 39.1% | 30.9% | 4.0% 0.8%
6. Tavan 2020 | 77.4% | 28.6% 8.4% 0.9%
7. Tolgoi” 2021 | 172.9% | 54.6% | 23.4% | 1.7%
8. 2022 | 72.3% | 24.3% | 11.3% | 2.3%
9. 2019 | 41.4% | 20.7% | 27.5% | 37.6%
10. | "Mongolros- | 2020 | 41.5% | 14.8% | 19.9% | 23.5%
11. | tsvetmet" | 2021 | 70.8% @ 12.1% | 25.1% | 22.3%
12. 2022 | 202.6% | 15.0% | 131.4% | 33.8%
13. ?_?r:‘":"t 2022  48.4% 27.5% @ 23.8% | 7.0%
14, 2019 | 39.3% | 30.9% | 22.0% | 16.3%
15. “Baganuur” 2020 | 33.6% | 26.7% | 22.0% | 12.5%
16. 2021 | 34.5% | 17.8% | 21.6% | 12.5%
17. 2022 | 35.7% | 24.9% | 21.9% | 13.5%

Regression equation.

Y, (ROA) = 0.12 + 0.13K, — 0.44K; — 0.53K, + 1.09Kj

International journal of Professional Science

Ne5(2) — 2024

(3.7

(R2= 0.86)

101


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

Y,(ROS) = 0.31 + 0.19K, — 0.66K5 — 0.53K, + 0.27Kg
(3.8)

(R2= 0.35)

Here, Y1 — return on assets (ROA), percent;
Y2 — return on sales (ROS), percent;
Kz - share of working capital in assets;
Ks - the ratio of inventory costs to sales revenue, %;
K7 — inventory capacity;
Ks — share of inventory stock in assets, %.

Perpecc 1 (ROA,k2,k3,k7,k8) :‘

Source | 58 df M5 Number of obs = 14
————————————— R e e F( 4, 9) = 13.57
Model | .154771987 4 .838692977 Prob > F = 0.8e08
Residual | .@25663816 9 .0@2851535 R-squared = 0.8578
————————————— e e T e e Adj R-squared = ©.7946
Total | .18@435723 13 .813879671 Root MSE =  .8534

roa | Coef Std. Err. t Pt [95% Conf. Interval]
_____________ oo o o e
k2 | .1337489 .878924 1.69 8.124 -.08447976 .3122793

K3 | -.4431212  .22770888 1.95 @.884 -.9582344 .871992

k7 | -.5374961  .1379535 3.98 @.e04 -.8495686  -.2254236

k8 |  1.895625  .1748723 6.27 @.000 . 7800361 1.491213

cons | .121956  .@399113 3.86 0.014 .8316704 .2122415

Picture 8. Regression Y;(ROA)

Perpecc 2 (ROS,k2,k3,k7,k8):

Source | SS df MS Number of obs = 15
------------- B e R e F( 4, 10) = 1.36
Model | .©83108439 4 .@2077711 Prob » F = 0.3139
Residual | .15246489 18 .815246489 R-squared = ©.3528
————————————— oo Adj R-squared = ©.0939
Total | .235573329 14  .016826666 Root MSE = .12348

ros | Coef. Std. Err. t P>|t] [95% Conf. Interval]
_____________ o o o oo
k2 | .191608  .15669@3 1.22  @.249 -.1575198 .5487358

k3 | -.6636841  .4374717 1.52 @.160 -1.638432 .3118637

k7 | -.5282484 2910068 1.82 @.10@ -1.176652 .1201551

k8 | .2657579  .4843033 8.66 0.526 -.635086 1.166602

cons | 3857095 .888491 3.45 0.006 .1085393 .5028798

Picture. Regression Y,(ROS)
/t can be seen from the regression equation (3.8):

¢ Return on assets increases by 0.13 points when the share of working capital in assets
increases by one unit, the ratio of inventory costs to sales revenue decreases by 0.44 points
when the ratio of inventory costs increases by one point, decreases by 0.53 points when the
share of inventory capacity increases by one point, and by 1.09 points when the share of
inventory reserves in assets increases by one point. is going to grow.

* The coefficient of determination of the regression equation is 0.86, or 83% of reality is
explained.

¢ The share of working capital in assets and the share of inventory reserves in assets have
a direct positive effect on return on assets.
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e However, the ratio of inventory costs to sales revenue and inventory capacity have a
negative impact on return on assets.
¢ The kernel density function distribution is shown below.

o
=

o .05 1
Residuals

Kernel density estimate
Normal density

* The Shapiro-Wilk test result is 0.05866, which means that the significance level is greater
than 0.05, thus confirming the hypothesis of normal distribution.

Shapiro-Wilk W test for normal data
Variable | Obs W v z Probs>z

r 14 8.88029 2.216 1.566 ©.85866

The calculated value of W criterion W-=0.88029 meets the condition that the table value
Wx=0.851 is greater.
e According to the Breusch-Pagan test, the model is not heteroskedastic (0.6628>0.05).

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity
Ho: Constant wariance
Variables: fitted wvalues of roa

8.19
8.6628

chi2(1)
Prob » chi2

¢ When testing for multicollinearity, the variance inflation factor is 5.79, which is less than
10, so the regression variables are linear combinations of other variables.

Variable | VIF 1/VIF

+

| 8.82  0.1134p4

| 8.49  0.117865
K3 | 3.77  ©.264979

| 2,88  0.479950

+

|

Mean VIF
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coef = - 53749608, se = 13795351, t = -3.9 coef = 1.0056247, se = .1748723, t = 6.27

e Criteria for checking whether the model is correctly defined hatsq P>[t| is 0.564 or the
significance level is greater than 0.05, so the selected variables are optimal.

Source | 55 df MS Number of obs = 14
------------- e F( 2, 11) = 34.41
Model | .155578828 2 .@77785414 Prob > F = B.0000
Residual | .©24864895 11 .8e226@445 R-squared = 0.8622
————————————— e et Adj R-squared = 0.8371
Total | .180435723 13 .813879671 Root MSE = .04754

roa | Coef Std. Err. t Py t| [95% Conf. Interval]
_____________ o o oo e
_hat | J7747815  .3976434 1.95 0.877 -.1084258 1.649989

_hatsg | 6981161  1.174283 8.59 B8.564 -1.886463 3.282695

_cons | .809376  .0250615 8.37 0.715 -.0457839 . 8645358

¢ According to the Ramsey reset criterion, the F statistic is 2.84, and the probability of

0.1279 is greater than the significance level of 0.05, so the model is optimal..

Ramsey RESET test using powers of the fitted walues of roa
Ho: model has no omitted wariables
F(3, 6) = 2.84
Prob > F = 8.1279

According to the regression equation (3.9):

¢ Return on sales increases by 0.19 units for one unit increase in current assets. When
the ratio of inventory costs to sales revenue increases by one, it decreases by 0.66 units. A
one-unit increase in inventory capacity will decrease by 0.53 units, and a one-unit increase in
the share of inventory reserves in assets will increase by 0.27 units.

¢ The coefficient of determination of the regression equation is 0.35. It follows that 35%
of sales returns can be explained by equation (3.8), and the remaining 65% is the influence of
other factors.

¢ The share of working capital in assets and the share of inventory in assets have a direct
positive effect on the return on sales.

¢ However, the ratio of inventory costs to sales revenue and inventory capacity have a
negative impact on sales returns.
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¢ The kernel density function distribution is shown below.

-2 -1 o 1 2 3
Residuals

e The Shapiro-Wilk test result is 0.54803, which means that the significance level is
greater than 0.05, thus confirming the hypothesis of normal distribution.

Shapiro-Wilk W test for normal data
Variable | Obs W v z Prob>z

Kernel density estimate
Normal density

15 8.95148 8.941 -8.121 ©.54803

The calculated value of criterion W
W-:=0.95148 satisfies the condition that the table value Wx=0.851 is greater.
e According to the Breusch-Pagan test, the model is not heteroskedastic
(0.8234>0.05).

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity
Ho: Constant variance
Variables: fitted walues of ros

8.85
8.8234

chi2(1)
Prob » chi2

When testing for multicollinearity, the variance inflation factor is 4.62, which is less than
10, so the regression variables are linear combinations of other variables.

Variable | VIF 1/VIF
_____________ e
k7 | 7.87 @.141453
k2 | 6.68 8.151569
k3 | 2.74 @.365482
k8 | 2.89 8.477684
,,,,,,,,,,,,, o
Mean VIF | 4.62
-4 0 2 4 ' -1 o .05 1 15
e(k2|X) e(k3|X)
coet = = 15669034, of = = 43747173,

o 1
e(k8|X)
e = 40430332, t = .66

Criteria for checking whether the model is correctly defined hatsq P>|t| is 0.739 or the
significance level is greater than 0.05, so the selected variables are optimal.
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Source | SSs df Ms Number of obs = 15
------------- e e e e F( 2, 12) = 3.36
Model | .884573378 2 .842286689 Prob > F = 8.8694
Residual | .158999951 12 .812583329 R-squared = 8.3590
————————————— Ao Adj R-squared = ©.2522
Total | .235573329 14 .016826666 Root MSE = .11218

ros | Coef Std. Err t P>t [95% Conf. Interval]
_____________ o o o oo E oo
_hat | .5712719 1.315391 8.43 08.672 -2.294718 3.437262

_hatsq | 1.453624  4.268296 8.34  8.739 -7.828764 16.73601
_cons | .82189089 .1e82457 e.21 0.837 -.1973256 .2395074

Ramsey RESET test using powers of the fitted values of ros
Ho: model has no omitted variables
F(3, 7) = 1.83
Prob > F = 8.4375

According to the Ramsey reset criterion, the F statistic is 1.03, and the probability of
0.4375 is greater than the significance level of 0.05, so the model is optimal.

CONCLUSION
Within the framework of this research, the following tasks were completed:

1. When comparing and analyzing the procurement data of the major factories and
enterprises of our country, such as "Erdenet Industry" SOE, "Erdenes Tavantolgoi" SOE,
"Mongolrostsvetmet" SOE, "Cement shohoy" SOE, and "Baganuur" SOE:

e The number of employees is between 800 and 1550. However, the largest
number of 7,000 employees work in "Erdenet Udyab" SOE.

e Procurement is organized in accordance with relevant laws, legal acts and
regulations.

e More than 300-1500 invitations to tenders were published annually through the
public procurement system www.tender.gov.mn.

o 20-280 complaints were filed by the bidders per year.

e Total assets are between 230 billion MNT and 15.1 trillion MNT.

e Annual sales revenue is approximately between 83 billion MNT and 2.7 trillion
MNT.

o Net profit for the reporting period is between 11 billion MNT and 622 billion MNT.
On the other hand, "Baganuur" JSC had a loss of approximately 8.5 billion MNT per year.

¢ An average of 23 billion MNT to 682 billion MNT is spent annually to purchase
inventory.

» The amount of working capital is between 56 billion MNT and 1.7 trillion MNT.

» The amount of non-current assets is between 101 billion MNT and 4.2 trillion
MNT.

2.  When evaluating and analyzing the effectiveness of procurement management
of the organizations involved in the study:
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* Average value of return on assets (ROA) is 9.2%, minimum value is 0.3%,
maximum value is 23%. Among them: high-income "Mongolrostsvetmet" LLC, middle-
income "Erdenet Udyy" SOE, low-income "Erdenes Tavantolgoi" JSC, "Cement Shooi"
SOE, "Baganuur" SOE.

* Average value of return on sales (ROS) is 16.7%, minimum value is 2.3%,
maximum value is 23.9%. Among them: "Erdenes Tavantolgoi" JSC, "Erdenet Udyab"
SOE, "Mongolrostsvetmet" LLC are among those with a high return on sales, "Cement
Shoi" JSC is with an average return, and "Baganuur" JSC is with a low return.

» The average value of the capital capacity indicator (K1) is 2.76, the minimum value
is 0.76, and the maximum value is 7.29. In 2019-2022, "Mongolrostsvetmet" LLC is 0.76
MNT, "Baganuur" SOE is 1.32 MNT, "Erdenet Udyab" SOE is 1.52 MNT, "Cement Shooi"
SOE is 2.89 MNT, "Erdenes Tavantolgoi" SOE is 7.29 MNT. MNT funds were spent
respectively.

» The share of working capital in assets (K2) has an average value of 63.4%, a
minimum value of 24.9%, and a maximum value of 90.4%. The lowest share of current
assets in assets is "Erdenet Udyab" SOE, "Cement Shoi" SOE and "Baganuur" SOE are
in the middle, while "Mongolrostsvetmet" LLC and "Erdenes Tavantolgoi" SOE are the
highest.

* It is observed from the research that increasing the inventory capacity
significantly reduces the return on capital.

» According to the research results, the return on capital is the highest in 2019,
and the lowest in 2022 is 7.8%. The best asset returns were in 2019 (the year before the
global Covid-19 pandemic). The worst year for asset returns was 2022, driven by the
global Covid-19 pandemic, rising commodity and inventory prices, and currency
appreciation.

+ From the results of the research, the importance of regular evaluation of the
effectiveness of the procurement of organizations is clearly visible. Regular monitoring of
analyzed indicators and comparison with industry averages is an integral part of effective
management.

3. A mathematical model for optimizing the stability of the mining organization was
developed based on the practical activities of the organizations involved in the research,
and the correlation-regression analysis was conducted, and the following results were
obtained:

e From the mathematical model for optimizing the stability of the mining
organization, the most influential factor in the research work is x1 (the share of working
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capital in assets), the second is xs (inventory capacity), and the third is x2 (the ratio of
inventory costs to sales revenue). , the fourth is x4 (the share of inventory in assets).

e The optimization model developed based on the practical activities of mining
enterprises will provide an opportunity to ensure the stability of mining enterprises
through the organization of purchasing activities.

e The following indicators are directly related. These include: return on sales (ROS)
and return on assets (ROA), the ratio of inventory costs to sales revenue Kz and the share
of working capital in assets Kz, inventory capacity (inventory capacity) K7 and the share
of working capital in assets, goods in assets share of material resources Ks and return on
assets (ROA), share of inventory resources in assets Ks and inventory capacity (inventory
capacity) Kr.

e The developed regression models have a normal distribution, are not
heteroscedastic, are optimal, and the variables are optimally selected.
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Cypapes Makcum Cepreesuny

MaructpaHt ®Ir60Y BO «MI'TY «CTAHKNH>

Hukundopos Oennc KOpbesuy

Crapwuin npenogasatenb Kadenpsl «TexHonorus, o6opynosaHie n asToMmatnsauns
MaLUMHOCTPOUTENBHbIX Npon3soacTe» ETN ®reE0Y BO MITY «CTAHKWH»

BpoeyeHko Onbra AnekcaHgpoBHa

Crapwwun npenogasaTtenb Kadenpbl «TeXHONOrMin asToMaTM3MpOBaHHOIO NPOM3BOACTBA»
ETN ®I'bOY BO MI'TY «CTAHKNH>»

Yopuesa AHacTacua AnekcaHgpoBHa

Crapwuin npenogasaTtesib Kadenpbl « TEXHONOMMin aBTOMATU3NPOBaHHOIO NPON3BOACTBA»
ETN ®I'b0OY BO MI'TY «CTAHKNH>»

Abstract. The aim of the study is to identify the most appropriate means of sound insulation of convectors by
measuring and further comparing the results. After conducting experiments, it was found that the most optimal methods of
reducing the noise of a convector with forced convection are balancing the engine rotor and using damping rubber.

Keywords: noise, measurements, sound insulation, vibration isolation, rotary motor, damping rubber,
soundproof casing.

Annomayua. Lleavio uccaedobanus abasemca Gviabaenue Haubosee nodxodaujeeo cpedcmba WYMOU30AAYUL
KoHBexmopob nocpedcmbom usmepenus u oasvHeiuieeo cpabrenus pesyvmamob. Ilocae npoBedenus sxcnepumeninod ovi4o
Bviabaero, umo Haubosee ONMUMAABHLIMU MEMOOAMU CHUNKEHUS WYMA KOHBeKmopa ¢ NpuHyoumeivHoll koHBexyuei
Abasomcea basancupobxa pomopa 0Gueamersn u npumererue 0eMnupyouell pesuHbsl.

KaroueBvoie croBa: wym, usmepenus, 36yxousossiyus, 6ubpousossyus, pomopHoi 06ueamens, OeMngpupyouas
pe3una, 36yKousoAUPYIOUUTL KOKYX.

PeueH3eHT: MapTexa Anekcangp Hukonaesuy — kaHaMAaT TEXHUYECKNX HayK, AOLEHT.
HoueHT ®IBOY BO «PIrAY-MCXA um. K.A. Tumnpsasesa»
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B Havane moux nccnegoBaHU i pacCMOTPeEN Knaccugukaumm wyma no YeTbipem
OCHOBHbIM KPUTEPUSIM, TAKUM KaK 4acToTa, CNeKTP, BPEMEHHbIE XapaKTepPUCTUKN 1 Npupoaa
BO3HMKHOBEHUSA. VI onncan HopMmpoBaHMe akyCTUYEeCKUX nokKasaTenen N ux BivsHuEe Ha
OpraHu3m 4enoseka. TakXe S pacCCMOTPEST KOHBEKTOP C MPUHYAUTESIbHON KOHBEKUMEN N
npon3Ben aHann3 KOHCTPYKUUN nagenus. boeinn BbisiBfieHbl NCTOYHUKN LWIYMa:

e paBuratensb 220 B noCTOSAHHOrO TOKa

e BUbBpauus, NPON3BOAMMAS BEHTUIATOPAMM U PE3OHUPYIOLLAS O KOPMYC U3nenus
e [leKopaTVBHas peLueTka

MHo 6b1M NPeAnOXXeHbl BO3MOXKHbIE CMOCO6bI YCTPaHEHN AaHHbIX UCTOYHUKOB U
MEeTOANKa N3MepeHns Lwyma. Takxe MHON Bbl1 BbIbpaH Npnbop Ans 3SMepeHus ypoBHS LyMa
1 ero kanubpartop. B KOHLE MOVX NOArOTOBUTENbHBIX PaboT ObII0 BbIABNEHO, YTO 3BYKOBas
MOLLHOCTb KOHBEKTOpPa C NPUHYOUTENbHON KOHBEKUMeN paBHa 59,65 ab, 4to Ha 8% Bbiwe
caHuTapHbIX HopMm CH 2.2.4/2.1.8.562-96.

3ateM MHOW 6blnM npeacTaBfieHbl CNOCOObI MUHMMM3ALMM NapamMeTpPoB LUyMa,
NpoBeAEeH aHanM3 N pacyeT BblOPaHHbIX METOL0B CHUKEHUSA LLYMOBOIro BO3OENCTBUSA, TaKmX
Kak:

0611LL0BKa MOMELLEHNS1 3BYKOU30IMPYOLLMMI MaTepranamu;

6anaHcnpoBKa poTopa gsuraTens;

npoknaaka oeMndupyoLwei pesuHbl B MECTax TPEHUS;

co3gaHne 3ByKOM3OJTMPYHOLLEro KOXXyXa.

[MpoBeaeH pacyeT CTOMMOCTM peann3auumn BblIOpaHHbIX CMOCOO0B CHUXEHUS LLyMa.
Ho Heob6xoammo 060CHOBaHNA JaHHOro Bbibopa, KOTOPOE NpeacTaBieHO HUXKE.

[MepBbIM 3TanoMm uccnegoBaHun ByaeT N3MepeHne akyCTUYeCKoro BO3LENCTBUA C
Y4ETOM MPUMEHEHUS CNOCOBOB CHWXeHUa LwWwymMa. [Onsa 3Toro npoBedeM Uu3mepeHue
aKyCTUYECKOIro BO3OENCTBMSA C YH4ETOM NMPUMEHEHNSA CMOCOB0B CHUXKEHNS LLyMa.

Bce n3mMepeHns npoBOOATCSA B pesepbepayMOHHOM NoMeLLLeHNN,
ceptudurumposaHHom no VICO 3743-2 [7].

TO4YKy N3MepeHnss PacrnosioX1UM Ha PacCTOAHUN He BanmxKe 2 M OT CTEeHbl NOMELLEHNS,
MUKPOGOH LLyMOMepa pacrnofioxXnm Ha Bbicote 1,5 M OT nona, y4mTbiBasi, 4TOb6bl OH 6bin
HanpasfieH B CTOPOHY UCTOYHMKA LymMa U yganeH He MeHee 4em Ha 0,5 M OT onepaTtopa,
nposogsaLero namepeHuns [1,2].

lMposBepem mnamepeHnss ¢ nepuognyHocTeio 10 MMHYT, CHayana u3mepsss YpOBEHb
LWyMa KOHBEKTOPa Ha MUWHMMasbHbIX OOOpOTax BpalleHUs BEeHTUASATOpa, a 3aTeM Ha
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MakcumasbHbIX. [onyyYnB paHHble, BbIYUCIUM cpegHee apudMeTMyeckoe U 3aHecem B
Tabnuuy 1.

Mpopenaem Te >Xe M3MepPeHust O BbIMUCEHNS LUyMa OT TPEHWUs OEKOpaTUBHOW
PELLETKN 1 Kopnyca U3[enus, N 3aHecem noslydeHHble AaHHble B Tabnumyy 3.

N3mepeHne  ypoBHA  WwymMa C  MNPUMEHEHMEM  3BYKOU3OJMPYHOLLUX U

BMGpONoraoLwarLwmnx Mmatepmanos
Tabnnua 1

Pe3yﬂbTaTbI npoBeaeHHbIX I/I3MepeHI/Im YPOBHSA WyMa OT BEHTUJIATOPA N3nesina

YacToTa BpalleHns .
BEHTUNSTOPA Ne namepeHus YpoBHu 3BYyKa, ob
1 28
2 25
MuHumanbHas
3 30
CpegHee 3Hau. 27,6
1 44
2 45
MakcunmanbHas
3 42
CpepHee 3Hau. 43,6

YpoBeHb 3BYKOBOro [aBfieHUs,, B COOTBETCTBUM C MOAYHEHHbIMU OaHHbIMMU,
npueeneHHbIMN B Tabnuue 1, paseH 43,6 [6(A) [4].
Pac4eT akBMBaneHTHOM nnoLwaan noraoweHnst noMeLleHuns Aekv (2):
Aoy =1 X S;+ 0, XSy +03 XS5+ 04 XS4+ ag XSs+ ag XSg
=08%x44x2+08x33%x2+0,8x48x2=200m?
YpoBeHb 3BYKOBOW MOLLHOCTW paBeH (4):
< +

2
4dntr Aekv

4 4
Lwa =LPA—10><10g[ ]:43'6_10X108[4nx152+200 = 51,52 n1b

Takum 06pasoM, NPUMEHEHNE 3BYKOU3OMUPYKOLWMX W BMOPOMNOrAOLLAOLLMNX
MaTepuasnioB NOMOrfI0 CHU3UTb akycTuyeckoe Bo3genctame Ha 13,6%.

Pe3ynbTaTbl NpPOBEAEHHbIX W3MEPEHMI K pPacyeToB MoKasanu, 4YTO 3BYyKOBast
MOLLHOCTb KOHBEKTOPA C NPUHYOUTENBHOM KOHBEKLUMeN pasHa 51,52 b, 4to Ha 6,3 % Hnxe
caHuTapHbIX HopMm CH 2.2.4/2.1.8.562-96 [6].

Vi3mepeHne ypoBHS WymMa ¢ NpuMeHeHneM 6anaHCupoBKN poTopa ABurarens
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Tabnvua 2
Pe3ynbTaTbl NpOBEAEHHbIX U3MEPEHN YPOBHSA LWyMa nocne 6anaHcupoBKy poTopa
asuratensa
HactoTa BpalleHys Ne namepeHuns YpoBHu 3BYyKa, b
BEHTUNATOPA
1 30
2 29
MuHMansHas
3 31
CpepHee 3Hau. 30
1 42
2 39
MakcumanbHas
3 43
CpepHee 3Hau. 41,3

YpoBeHb 3BYKOBOro [faBfieHMsi, B COOTBETCTBMM C MNOJSIyYEHHbIMA OaHHbIMMU,
npuBeneHHbIMN B Tabnuue 2, paseH 41,3 [6(A).
YpoBeHb 3BYKOBOW MOLLIHOCTW paBeH (4):

¢, 4]—413 10 x 1
amr? " Ayl T 8|7

LWA = LP —10 % log[ = 47,35 AB

T X 1,52 + 37,5
Mocne npoBeneHus 6anaHCMPOBKK poTopa ABUratens, Wwym cHuanncs Ha 20,6%.
N3mepeHne ypoBHS LWyMa C NpUMeHeHeM OeMnupyowen pesnHbl
Tabnuua 3
PesynbTaTbl NPOBEAEHHBIX U3MEPEHWNI YPOBHS LLYMa OT TPEHUSA OEKOPATUBHOM PELLETKM O
Kopnyc n3genuvs

Cutyauus Ne namepeHus YpoBHu 3BYKa, o6
1 0
OTCyTCTBUE Harpy3ku Ha 2 0
peLueTKy 3 0
CpepHee 3Hau. 0
1 15
Harpyska Ha peLueTky 80 2 17
Kr 3 14
CpepHee 3Hau. 15,3

YpoBeHb 3BYKOBOro [faBfieHMsi, B COOTBETCTBMM C MNOSYYEHHbIMA OaHHbIMMU,
npueeneHHbIMY B Tabnuue 5.3, paseH 15,3 [16(A).
YpoBeHb 3BYKOBOW MOLLHOCTU paBeH (4):

¢ ¢ ] 153 — 10 x | LI
= —10 x
42 Ay ’ lamx 1,52 " 375

Lya=Lp—10x log[ = 21,35 2B
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Mpoknagka pgemndupyowen pesnHbl MNoMorfia CHU3UTbL WyM  OT  TPeHus
meTann/metann Ha 23,9 % OT nepBOHAYaNbHOW BENNYMHDI.
Vi3mepeHne ypoBHS LWyMa C MPUMEHEHNEM 3BYKOU3ONNPYIOLLEErO KOXXYyXa

Tabnuua 4
P63yanaTbI npoBeneHHbIX VI3MepeHVII7I YPOBHSA WyMa OT KOHBEKTOpPA B 3BYKOU3OIMPYoLLEM
KOXKyXe
YacToTa BpalleHns Ne namepeHus YpoBHu 3BYyKa, ob
BEHTUNIATOPA
1 24
2 22
MuHuManbHas
3 21
CpepHee 3Hau. 22,3
1 33
2 35
MakcumanbHas
3 34
CpepHee 3Hau. 34

YpoBeHb 3BYKOBOrO [HaBfieHUs,, B COOTBETCTBUM C MOJIyYEHHbIMX OAHHbBIMWN,
npuBegeHHbIMN B Tabnuue 4, paseH 34 [6(A).
YpoBeHb 3BYKOBOW MOLLHOCTY paBeH (4):

LWA:LP_].OXlOg[ +

ATtr?  Agw
YcTaHoBKa 3BYKOM30/IMPYIOLLLEr0 KOXKyXa NoOMOria CHU3WUTb LWyM OT KOHBEKTOpa Ha
32,9 % OT nepBOHaYaNbHOWN BENNYMHDI.
CeBopgHaa Tabnumua 3KOHOMMYECKOW LenecoobpasHOCTN MNPUMEHEHUS BblOpPaHHbIX
Ccnoco60B MUHUMM3aLMM BO3AENCTBNSA LLUyMa

4 4
] =34 —-10 X log [47T < 152 + 375 = 40,05 nb
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Tabnuua 5
3aTpartbl Ha peann3aunio N3roToBNEHNS BbIOPAHHbBIX CMOCOB0B CHKEHMS LLyMma
Mpumererme BanaHcuposk | NpumeHeHne N3rotosneHne
Cratbs 3BYKOUN30MPYOLLMNX 1
a poTtopa AeMNQUPY0 | 3BYKOU3ONUPYHOLLE
sarpar e nBuratens LLe pe3uHbl ro KoXyxa
marepumasnos
CTtoumocTb
MaTEpanoB 27968 - 19,6 1162
3apaboTHas
nnata 16996,88 3000 9,0 327
paboTHMKamM
OT4yncneHus
B
COLMANBHBIE 5099,07 - 2,7 98,1
oHapI
Mpotne 5593,60 . 4,0 232,4
pacxopp!
WToro: 55657,55 3000 35,3 1819,5
Tabnuua 6

CoOTHOLLEHNE 9KOHOMUYECKOW LIeNecoobpasHoCTh U Y% 3(PHEKTUBHOCTN CHUXKEHWS
3BYKOBOIO BO3OeNCTBUSA

MNprmeHeHne MsrotoBneHne
sBykonsonvpyiow, | BanaHcuposka | lpumerenne | o oo 0o
nx n poTtopa Remndupyiowe yro ero i
BMGponornoLao asurarens 1 pe3unHbI KOLI)-"K xa
WX MaTepuanos g
CtonmocTb
DeannaLN 55657,55 3000,00 35,30 1819,50
ahtheKTBHOCTY ’ ’ , ’

BbiBOAbI: Kak Mokasann pacyeTbl, U3 YeTbiPeX BblOPaHHbIX METOAOB YMEHbLUEHNS
LUYMOBbIX MNoKasaTenen, npumMeHeHne AeMndupyowen pesunHbl, GanaHcnMpoBka poTopa
aBuyratens M WU3roToBfieHWE 3BYKOU3OMPYIOWErO KOXyXa SKOHOMUYECKW BbIFOOHO, B
CPaBHEHUN C MPUMEHEHVEM 3BYKOU3OJMNPYIOWNX Martepuanos, OAHAKO NPU YCTaHOBKE
OTONUTESNIBHOrO npubopa B 3BYKOU3ONMPYIOLLUMA  KOXYX MNPOUCXOAUT CHWKEHUE €ero
oTonuTENbHbIX (YHKUUA. VI3 aTOro cnepyet, 4TO Hambosiee ONTMMasnbHbIMA METOLAMM
CHWKEHNS LWyMa KOHBEKTOpa C MPUHYAUTENbHOW KOHBEKUMENn sBnsTca 6anaHcupoBKa
poTtopa gBuratens W npuMeHeHue  gemMndupylowlen  PesuHbl. MpumeHeHve
3BYKOUIONMPYIOWMUX U BUOPONOrnowarLwmMx MaTtepuanoB He BbIFOOHO C TOYKM 3PEHUS
MOOBUABHOCTN OTONUTENBHOrO NPUGopPa N IKOHOMUYHOCTMW.
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BepeTteHHukoBa Hatanes CepreesHa

MarncTpaHT MHXXEHEPHO-CTPOUTENBHOIO NHCTUTYTA,
OrAQY BO CaHkT-leTepbyprckuin nonamtexHn4ecknin yHneepcuTeT NeTpa Benukoro
Bbicwas wkona TexHocdepHom 6e30nacHOCTH
EpemeHko KpuctunHa KOpbeBHa

Crapwwuin npenogasatenb MNoAMTEXHNYECKON LKOSbI,
Pre0y BO KOropckuin rocyaapCTBEHHbIN YHUBEPCUTET
KysHeuoBa VpuHa HukonaesHa

OoueHT MNonnTexHn4ecKom LLKObI,

OIre0Y BO KOropckuin rocyaapCTBEHHbIN YHUBEPCUTET

Abstract. Over the past few years, the generation of municipal solid waste in Russia has increased annually by 3%.
To reduce temporary accumulation areas of MSW, buried containers are used, and special equipment must be used to collect
and transport MSW from these containers. The paper examines the technical characteristics of a garbage truck, in particular
for transporting solid waste from buried containers.

Keywords: hazardous production facility, industrial safety, ecology

Annomayusa. 3a nociedHue HeckoAvko Aem 00pasobanue mBepobix KOMMYHAALHLIX OMX0008 HA Meppumopuu
Poccuu exeeoono ybeauuubaemcs na 3%. s coxpawjenus niowadox Bpemernoezo Hakonaenus TKO wucnoaws3yromes
KOHMelHepsL 3a24Yy0AeHH0e0 muna, a 04 coopa u mpancnopmupobanus TKO u3 Oaumeix konmelinepof HeodX00UMO
UCN01b306ambCs creyualbHoeo 0bopyodobanus. B pabome paccmompera mexnuueckas xapaxmepucmuka mycopobosa, 6
uacmuocmu no mpancnopmupobie TKO u3 xonmeiinepo saeaydsenHoeo muna

KaroueBuie caobBa: onacnuiii npousBodcmbertuiil 00sekin, NpoMbiieHHAA 0e30NACHOCIIb, IK0A0UA

PeueH3eHT: MapTexa AnekcaHap Hukonaesuy — KaHOMAAT TEXHUYECKMX HaYK, AOLEHT.
HoueHT ®IrB0Y BO «PrAY-MCXA nm. K.A. Tummnpsasesa»
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B coBpeMeHHOM Mupe, BOMPOCbI 3KOMOMMU SBAAKOTCA OCHOBHbIM (DaKTOPOM, Ha
KOTOpPbI HeO6xoamMMo obpallaTtb BHUMaHMe. [na cbopa TBEPAbIX KOMMYHasbHbIX OTXOO0B
NCNOSIb3YTCHA MyCOPOBO3bl.

Ha paHHbIn MOMeHT, B Poccun cTann HamMHOro 4aile WMCnosib30BaTb MYCOPHbIN
KOHTENHEPbI 3arfybneHHoro Tuna, TakK Kak [[aHHbld TN KOHTENHepoB YyOobeH B
MCNONb30BaHUM 1 3aTpaTbl HA HEFO 9KOHOMUYECKM OBOCHOBAHbI.

Cnctema NOA3EMHOrO HaKOoMAEeHUsA Mycopa, KOoTopasi u3obpaxkeHa Ha pucyHke 1,
UMeEET crnepyoLme npemmyLLecTsa:

- 0OJITOBEYHOCTb;

- YCTONYMBOCTb K NMPUPOAHBLIM YCIIOBUSIM;

- NpoAJieBaeTCA N3HOCOYCTONYNBOCTb KOHTENHEPA;

- YBENNYMBAETCSA KONIMYECTBO XPAHMMOro Mycopa;

- He TpebyeTcs AONONHUTENbHbBIX 3NIEMEHTOB AN1S1 KOHTEMHEPHOW NAOLLAOKN;

- VWCKJIOYEHME TpaBMMPYIOLWEro (akTopa, TakuMe Kak: C/IOMaHHble KpbIWKA OT
KOHTENHEPOB, C/IOMaHHbIE KOJeCa, OCTPbIE Yriibl OT Pa3buTbiX KOHTENHEPHbIX YCTAHOBOK.

PucyHok 1. Cuctema nogzemMHoro HakonneHns TKO

Ona  ytnnnsaumm TBepAbIX KOMMYHaslbHbIX OTXOAOB W3 CUCTEMbl MOA3EMHOrO
HakonneHns npuMmeHsalTcs MycoposBo3 ¢ KMY. lVcnonb3oBaHne KpaHa-maHunynstopa
NO3BOJSIAET B KOPOTKNIN CPOK NMPON3BECTU YOOPKY KOHTENHEPHOW NAOLLAOKN.

Tak Kak 60nbLUMHCTBO ropoaoB Poccun Ha4MHaeT nCnosib30BaTb CUCTEMY NOA3EMHOIO
HakonneHus, a onsa ytunmsauum TKO Heobxoanmo ncnosb3osatb MycopoBo3 ¢ KMY, oavH 13
Takux NPUMepoB OJ18 UCrosib3oBaHUA MycopoBo3a ¢ KMY, asnsetcsa mycopososd ¢ KMY BMK-
7028-54 Ha waccn MA3 6312C3 (p1CYyHOK 2).
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OcCHOBHbIMY MapamMeTpamMn 4Ns KpaHa-MaHunynsTopa, KOTopbIn NPON3BOANT NOrpy3Ky
TKO, onpepensieTtcs ero MacCuBHO-rabapuTHble U TEXHUKO-3KOHOMUYECKME MoKasaTenu
ABNAIOTCSA: HOMUHAabHAasA rpy3onogbeMHOCTb Q (T), rpy30Boit MOMeHT M (KHM), BbIneT cTpensbl
L (M), BbicOoTa nogbema rpysa H (M) n gpyrne napameTpbl.

K KpaHam-maHunynaropam WUMeeTca psia  TpeboBaHui, KOTOpble  LOSKHbI
dhopmMmMpoBaTb MUHMMASBbHYKO CKOPOCTb U BbICOKOE NOTPEBUTENbCKOE KadecTBo. Bea pabota
KpaHa-MaHunynaTopa 3aBUCUT OT TOrO, HACKOJIbKO CIOXKHA KOHCTPYKLMSA 1 paboTa OCHOBHbIX
MEXaHU3MOB Ha YCTaHOBKE, B TeYEHME BCEro Nepnoaa, Korga Nnpon3BoanTCs SKCnayaTaums.

Ha pucyHke 2 npepncraBneHa TMnoBasi KOHCTPYKUMS KpaHa-MaHunynsTtopa, Kotopas
ycTaHasnmBaeTca Ha mycopoBo3e BKM-7028-54 Ha waccn MA3 6312C3.

HasHa4eHne gaHHOro mycopoBo3a — gns cbopa TBepabix ObiToBbIX 0TX040B (TEO) 13
3arnybneHHbIX KOHTEMHEPOB, a TakXke pydHoro cbopa TBO, wux ynnoTHeHus,
TPAHCMOPTUPOBaHUS U  MEXaHM3MPOBAHHOW BbIFPY3KM B MecTax 06e3BpexusaHus u
yTUAN3aLmn.

4070 2095 1390 1030 815
215 420 594 774 960

PucyHok 2. Tunosas KoHCTpyKumsa mycopoBo3a ¢ KMY BKM-7028-54 Ha waccn MA3
6312C3

Ha paHHom mycopoBo3e, mogudukaumm BKM-7028-54 vcnonHeHne 3arpy304HOro
NPOCTPaHCTBa - Ky30B MyCOpOBO3a C 3adHWM 3arpy304HbiM YCTPOMWCTBOM, C KpaHo-
MaHUMyNATOPHOW YCTAaHOBKOWM 3a KaBMHOM.

KpaH-MaHunynaTop CMOHTMPOBaH Mexxay KabuHom 1 Ky3oBoM MycopoBo3a. CornacHo
PUCYHKY 3 MOXXHO Habnogatb, 4TO CUIo0BOe OOOpyAoOBaHME KpaHa-MaHunynartopa Ha
MyCOpOBO3€ COCTOMT u3: 1- OCHOBaHue; 2-wTaHra crtabunmsaropa; 3-unnnHgp
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cTabunusaropa; 4-uMnuHgp NoBOPOTA; 5-KONOHHA; 6-nepBas cTpena; 7-uuivHap NepBon
cTpenbl (NoOgbEMHOW); 8-BTOPON UUAMHAP; 9-UMNUHOP BTOPOW CTpesbl (co4vneHeHme); 10-
rMapaBfnyecKne Teneckonuyeckne yanuHutenn; 11-unnnegp Teneckonnyeckoro gencTeus;
12-py4dHoin yonnHutens; 13-Kptok; 14-opraHbl yrnpasneHus (C ABYyX CTOPOH).

O
oy
N (8)
A\ ©
D (2
] o~
L < 7 —C))

PucyHok 3. Cxema KpaHa-maHnnynaropa

[ns  COBPEMEHHbIX KpaHOB-MaHUMYNATOPOB Py30MNoAbeMHOCTb KpaHa Q (T),
paccMaTpmBaeTCs Kak MakcumasbHas Qmax n MyuHumansHass Qmin, npy MUHUMansHOM Lmin
N MakcnmanbHOM Lmax BbifieTax CTpenbl, AaHHbIE NpuBeaeHbl B Tabnmue 1.
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Tabnuua 1

OCHOBHble TEXHNYECKNE OaHHblE 1 XapakTepnctTuku KMY

1 ["py30BO MOMEHT, T™ 9,57
2 [Py30N0ObEMHOCTbL HETTO, T:
OcHoBHOro nogbema  (FPy30MOOALEMHOCTE  MpU
rOPU3OHTaIbHOM PaCMOJIOXKEHNN CTPESbI):
MaKcuMasnbHas 2,23
Ha MakCUMasibHOM BbllETE 1,14
BcrnomoraTtenbHoro nogbema
MakcumarsnbHas BcnomorartenbHble  NMogbeM  He
Ha MakCUMasibHOM BblfieTe YCTaHOBJEH
3 Bbinet, m:
OcuHoBOro nogbema:
MaKcUMasibHbIA 7,64
MUHVMAaNBHbIN 4,10
BcnomorartensHoro nogbema
MakKCUMasbHbIN BcnomoratenbHble NOOLEM  He
MUHUMAabHbIN yCTaHOBMEH
4 MakcumanbHasa BbicoTa nogbemMa oT nosepxHoctu, m | 11,3
(3aBUCUT OT BbICOTbI YCTAHOBKM KpaHa)
5 MakcumansHas rnybuHa onyckaHus, M -
6 JonycTmasn BepTuKanbHas Harpys3ka Ha BbIHOCHYHO
onopy B pabo4yem COCTosHUN, T
CtaHpapTHOe packpbitue (STD) 7,9
YBennieHHoe packpbitue (EX) 5,8

Ccbinasicb Ha OCHOBHblE TEXHUYECKME, XapaKTepuUCcTuUKa rmgpaBinyeckoro KpaHa -
MaHunnynatopa HB100 ES3:

-rPy30BOM MOMEHT, T.M. — 9,57,
-MakCcuMasbHble BEPTUKaNbHblE BbIIET, M — 13,2
-yrosl NnoBopoTa, rpag — 395;

-Bpemsi obopoTa, cek — 17;

-paboyee paBneHune, 6ap — 290;

- COBCTBEHHbIN BeC, Kr — 1280;

- 06bem rugpobaka, n - 60;

-pacxopg macna n/muH — 25;

-pasmepbl, MM — 2480x2170x640.

Mpyn wn3yveHnn TabAMUbl 2 MOXHO YBUOETb [Py30Bble

XapakTePUCTUKN KpaHa-

MaHUNYJIATOPA, KOTOPaA NO3BOJIAET Onpenesintb MakCMMalJibHYHO BbICOTY nogbema CTpPeEIbl

KMY.
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Tabnuya 2

prsoBble XapaKTEPUCTUNKN KpaHa-MaHUNyn4aTopa,

Ne MNogHuMmaemsbln BeC, KI Bbicota nogbema KMY, m
1 4195 2,15
2 2230 4,10
3 1525 5,84
4 1140 7,64
5 815 9,60
6 595 11,70
7 435 13,80

Vicxogss U3 BO3MOXXHOCTW MCMOJSIb30BaHUSA CUCTEM MOA3EMHOrO HaKoMfeHus, a B
ObICTPO passuBaroLLMXca ropogax Poccuun, faHHbIn BONPOC B 6avxanwem BpemeHn bypet
akTyaneH, MOXXHO MPUITU K BbIBOAY, YTO MCMosb3oBaHne MycopoBo3oB ¢ KMY, cTaHeTt
HaMHOro yatue.

Viccneoys TexHUYecKue XapakTepucTukm mycoposo3a ¢ KMY, MOXHO cpenatb
cnepylowmin BbIBOA, YTO [OAHHbIA MYCOPOBO3 MO3BONISET AOCTATOYHO B ObICTPbLIA CPOK
npoussecTn Norpy3ky TKO 13 cuctemMbl NOA3EMHONO HAKOMMEHWS, TaK Kak CKOPOCTb paboTbl
KMY cocTaBnsaeT 74 cekyHOpl Ha OOVUH Takon KOHTENHep.
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Abstract. Ulaanbaatar Railway, which operates rail transportation within Mongolia, has more than 16,000
employees. More than 3,100 employees are ready at any time of the day or night to maintain the track facilities, which is the
basic structure of the railway, to ensure traffic safety. The organization is responsible for the safe transportation of thousands
of lives and property worth billions of tugriks. Most road maintenance and repair work requires a large amount of manual
labor, which is time-consuming, labor-intensive, productive and quality-intensive, and the reqular work of road workers
requires special vigilance in terms of the safety of continuous train service, which poses a very high risk to life and health.
Thus, there is an urgent need to make work easier, increase the level of mechanization and improve the organization of labor
management. The goal is to determine ways to reduce costs in the road sector, increase the level of mechanization and
automation and free workers from dangerous and risky work and determine labor standards and organization of road work.

Keyword: brigade, mechanization, repair, maintenance, service.

PeuenseHT: dyakuHa Onbra BnagnMmmnpoBHa, kKaHOuaaT COLMONOrMY4eCKNX HayK, JOLEHT.
LOHCKOI rocygapCTBEHHbIN TEXHNYECKNIA yHUBepcuTeT (A TY), r. PoctoB-Ha-[oHy, ®akyneteT
«Cepsuc n Typmsm», kacdegpa «Cepsuc, Typruam 1 MHOYCTPUA rOCTENPUMMCTBA»

I. INTRODUCTION

Over 80 years of development, the railway transport industry in Mongolia has carried out
technical reforms. But depending on the investment, the conditions of the railway do not fully
correspond to current requirements.

Today, repair work on the main structure is carried out by a semi-mechanized brigade.
The organizational form of these railway track repair jobs is characterized by high labor
intensity, low productivity, high workplace risk and high operating costs that must be
addressed.
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Over the past 5 years, the freight capacity of our country's railways has increased from
27.68 to 32.25 million tons. However, 766 km of the main railway track needs reconstruction.
Therefore, improving the organization of railway track repair work has become an important
issue for ensuring train safety and labor safety.

This article examined the current state of the railway industry, the organization of road
repair work and the factors influencing them. The features and indicators of organizing work
on repairing railway tracks in foreign countries were also studied.

Il. DESCRIPTION OF METHODOLOGY

To solve the problem, a methodology was used to determine the level of mechanization of
railway tracks.

Mechanization of production is the replacement of manual labor with machines, which is
one of the main directions of introducing scientific and technological progress into production.
The gradual introduction of mechanization is an important source of increasing labor
productivity, increasing the output of industrial products, and saving labor costs. The level of
mechanization of the main production is determined by the level of mechanization of labor
SMT, the level of mechanization and automation of the production process Unpp.

Smt="*100%  (2.1)
Here: Smt - level of labor mechanization %

Chm - number of workers engaged in mechanized labor (persons)
Ch - total number of production workers (persons)

Umpp =——"100%  (2.2)
Here: Umpp - level of mechanization and automation of production, %.

Tk - labor costs in the main production (persons/hour)
Tr - manual labor costs in the main production (persons/hour).

Ill. RESEARCH SECTION

A total of 4 accidents and 3669 minor safety violations were recorded in UBTZ in 2011-
2023.

The state of organization of repairs on sections of track distances today:

1. A brigade of 12 workers maintains tracks with a total length of 24 km with 4-10 turnouts.

2. 2 brigades of 20 workers maintain tracks with a total length of 27-30 km with 25-30
turnouts.
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3. 3 brigades of 25 workers service tracks with a total length of 38-45 km with 20-47

«Path distanc *Brigade

track section

PCH PDB

turnouts [1].
Figure 1. Organizational model of the current content of railway track units

Railway track maintenance works are carried out with manual labor. When calculating
the workload, most of the work is for the installation of wooden blocks 55,684 people/hour
(28.7%), the sealing of roads with electric screeds 34,681 people/hour (17.9%), and the
replacement of wooden sleepers 19,127 people/hour. (9.87%), na pereuplotnenie sleeper —
16358 chel/chas (8.44%). [2].

Then, according to the formula, the level of mechanization of work is calculated:

CMT=%*100%=13% 3.1)
General cost of labor and basic production will be:
Tz =103,037.8*7,083.3=729,847,648.7 person/hour
The cost of manual work on the main production will be:
Tr =101,340%7,083.3=717,821,622 person/hour

Then the level of mechanization and automation of production will be:

729847648.7—717821622, 0
Umpp - 729847648.7 100=2%

(3.2)

There are more than 300 types of road repair works. Transportation of materials for
railway track, labor and earthworks are carried out using special equipment. However, there
is a lack of special techniques for road repair in the railway track repair department. Since
railway track repair works are performed in a semi-mechanized way using manual electric and

International journal of Professional Science

125
Ne5(2) — 2024


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

hydraulic tools, the level of mechanization of labor is 13%, the level of mechanization and

automation of production is 2%, and 98% of the work is performed manually.

The following factors affect the cost of planned repair: when one sleeper is damaged, the
labor cost of the repair increases by 3.72 per hour [3].

Table 1
Labor costs for damage to one sleeper
Ne Railway track repair work Unit of Working Labor costs, Number of
measurement volume person/hour| employees
1 Unloading/loading sleepers sleeper 1 0.462 2
2 | Sleeper tip packaging quantity 2 0.38 2
3 | Replacing sleepers sleeper 1 1.56 2
4 | Repeated mowing pogometer 1 0.23 2
5 | Lifting seal quantity 2 0.56 10
6 | Direction of thrust along the path pogometer 1 0.13 8
7 | Laying wooden sashes quantity 2 0.398 8
Total: 3.72

Labor costs are calculated by comparing the average number of damages identified during 24
car trips over 1 year with the average number of trains traveling along the route over 1 month

[4].

Table 2

Labor costs for road maintenance required for 1 km of railway track with wooden sleepers
each time one train passes

Ne | Railway track repair work Unit of Working Labor costs, Number of
measurement volume person/hour employees
1 | Track lifting fusion sleeper 0.85 0.02 10
E;’t%ctlon of thrust along the pogometer 0.04 0.005 8
3 | Repeated mowing quantity 0.0283 0.0035 2
Total: 0.2085

Results of the analysis of factors influencing the organization of labor in Path distance:
Factors affecting the organization of work were determined by an expert method with the

involvement of 4 heads of subdivisions and 3 engineering and technical workers.
In some cases, it is necessary to estimate influencing factors that are not set in numerical

form. In this case, the opinion of professional experts is used.
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We received the conclusions of 7 experts for determining the influence of factors xi, xz,
X3, ..., on the quality of production. Each analyst ranked the impact of the object in
decreasing order. Results are listed in tables and statistical indicators. In the study, the
concordance coefficient W was used to determine the degree of reliability of expert opinions:

125
" m2(n3-n)

S= ¥, fiTai(n+1) (3.3)

The value of the concordance coefficient is within the range of 0<sW<1, and if it is closer
to 1, the opinion of the expert is considered more reliable, and if it is closer to O, it is
considered less reliable. When estimating the coefficient (when n>7), the calculation value
of the Pearson criterion will be used:

Xr2=m(n-1)W (3.4)

After finding the value Xx? from the table and the value q,f=n-1, under the condition Xt°>Xx?,
the expert's opinion matches.

Table 3
Expert assessment
Ne Factor name 112 ]3|]4]|5]|6 |7 Y
1 Productivity of manual labor railway track repair 8|7 |5|5|5]8]|5 43
2 Lack of railway track maintenance equipment 7,186 |76 |8]5 47
3 Railway track repair work is not fully mechanized 6/5|8|7]|5|7]8 46
4 Managerial approach 5|6 |57 ]5|8]2 38
5 | Supply of tools and materials for repair work 6|54 |2|3|]6]|7 33
6 Railway track repair technology 8/ 5|87 ]5|3]38 39
7 | Safety 41 5|/5|5|6]8]5 38
8 | Organization of routine railway track maintenance 715|718 8]|6]|1 42
9 | engineering education 2|/5]|13]4|16[8]|5 33
10 | Equipment integrity 413 |]2|8|5]5]|2 29
11 | Brigade Commander Skills 612 | 383|5|7]5 ]2 30
12 | Park update 6 | 7| 56765 44
13 | Control system 6| 7| 6|6 |75 |7 42
14 | Supply 3|/5/4|2]|6]|5]|1 26
15 | Availability of repair shops 6|14 |7 |6 | 5|54 37
16 | Engineers' responsibilities 7156|5763 39
17 | Hardware backup 5|46 |6 |5|3]|4 33
18 | Insufficient use of technical and diagnostic tools 5|6 8|]7 6|65 43
19 | Updating the technical condition of railway tracks 6| 7|76 |86 |7 47
20 | Staff shortage 6 | 5| 5]|]7]|5|6]6 40
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§=1-7-(20+1)=73.5
S=(43-73.5)2+(47-73.5)%+(46-73.5)2+(38-73.5)2+(33-73.5)2+(39-73.5)2+(38-73.5)2+(42-73.5)2+(33-
73.5)2+(29-73.5)2+(30-73.5)2+(42-73.5)2+(44-73.5)2+(26-73.5)2+(37-73.5)2+(32-73.5)2+(33-
73.5)2+(43-73.5)2+(47-73.5)%+(40-73.5)=25498

12-25498 _ 305976
W= 2 3-20 = =
72-20 391020

0.78

X12=7(20-1)-0.78=103.74

Thus,, X1°= 103.74> Xx°= 30.14 - opinions of experts agree. The conditions are evaluated
according to the criteria, so the experts are relatively unanimous. According to experts, the
following factors have the greatest influence on organization and management.

Table 4
Ranking/frequency factors influencing the organization and management of repair railway
tracks

Ne Factors Frequency Ranking

1 Lack of railway track maintenance equipment 4 [

2 | Updating the technical condition of railway tracks 4 I

3 Railway track repair work is not fully mechanized 3 1

4 Park update 3 v

5 Productivity of manual labor railway track repair 3 )

6 Insufficient use of technical and diagnostic tools 3 Vi

7 Organization of routine road maintenance 2 Vi

8 Control system 2 Wl

The factor that most affects the organization of work in the railway track repair
workshop shows that it is necessary to increase the level of mechanization due to the increase
in the number of railway track repair machines and equipment.

In order to optimize the organization of the department's work, the following results were
obtained during the individual interview in order to find out the factors affecting the difficulties
in the work:

Managment structure

- Responsibilities are often duplicated.

- Complex structure due to low level of automation and mechanization.

- Railway track repair work is carried out manually by 116 road workers.

Railway track repair and maintenance
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- Railway track repair and elevator repair work is carried out manually, so the labor
intensity is high.
- Railway track repair work is carried out with hand tools, so quality requirements are not
fully met and take a lot of time.
- Today's railway track work technology does not fully comply with the standard
requirements of other countries, which are carried out using modern equipment.
Operation monitoring
- Activities are not fully standardized.
- Processing of measurement results of railway track diagnostic cars is not fully processed.
- Lack of tools and equipment for detailed control of railway track repair work.
Railway track repair machines and equipment
- There is an urgent need to update the fleet of machines for large and medium-sized repair
work, the service life of which is coming to an end.
- There is no unified repair base for railway track repair equipment.
- Insufficient supply of vehicles and technical means for railway track repair work, insufficient
supply of spare parts.
Technical condiition of the railway track
- 16.7% of the artificial bridge and pipe equipment are deformed.
- 164 km of tracks are overdue for major repairs, which reduces the level of reliability of the
railway.
- Steep ascents and descents, many small radius turns, semi-automatic limiters, train speed
limit.
Employee skills
- Excessive workload and low levels of professionalism make it difficult to increase
productivity.

IV. CONCLUSION

Currently, railway track workers use hand tools to repair and maintain damage and
irregularities identified by surveyors and track inspectors. This work is labor-intensive and is
carried out in conditions of high occupational safety risks.

In recent years, railway technology has changed, the upper structure of the tracks has
been updated, about 60% of the total track size is made of P65 type tracks with concrete
pads.

In the next 5 years, about 90% of highways will be concreted, which will make manual
road repairs even more difficult and impossible.
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The railway track points system is directly related to the salaries of road workers.
Therefore, when performing repair work manually, the damage caused to the tracks is
eliminated without observing geometric dimensions, and not complete completion of the work
is directly related to the skill of the worker.
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Abstract. The article deals with topical issues of product management in the automotive industry in a competitive
market, when the industry is faced with a number of problems caused by internal and external factors. The analysis of the
functions and tasks of the product manager is carried out taking into account new technologies and innovations in the
automotive industry.

Keywords: automotive industry, product management, management, competition, strategy.

Annomayusa. B cmamve paccmompens. axmyasvHule Bonpocst ynpaBaenus npodyxmom 6 aBmomobuisHoll
NpoMbLUAEHHOCTIY 6 YCA0BUAX KOHKYPEHIHO20 PbiHKa, K0e0a ompacab cmaskubaemcs ¢ padom npobaem, 00yca064eHHbIX
Grympennumu u Guewnumuy gpaxmopamu. Ilpobeden anaius pyrxyuil u 3a0au MeHedxepa no npooyKyuu ¢ yuermom Hobix
mexHoA02utl u uHHoBayull 8 ompacau abmomobusectpoeHus.

KatoueBuvie cr08a: aBmomodusbHas NpoMbiuLIeHHOCHb, YnpaBienie npooyKmoM, MeHeOKMeHn, KOHKYpeHyus,
cmpamezus.

PeueH3eHT: MapTexa AnekcaHgp Hukonaesud — KaHOUAAT TEXHUYECKNX HAyK, AOLEHT.
LDoueHnt ®IrE0Y BO «PIrAY-MCXA um. K.A. Tumnpssesa»

YnpasneHne npoayKToOM CBSA3aHO C OBLUM KOHTPOJIEM 32 NPOAYKTOM. OTO (PyHKUUS,
No3BONAOLLASA CTPYKTYPUPOBAaTh BCE 3Tarbl XXM3HEHHOIO LUukKna npoaykTta. Ponb MeHemxepa
Nno MNPOAYKTY 3aK/to4YaeTCs B ynpaBfieHUN pasBUTUEM MPOAYKTa OT HayaslbHOW cTagun Ao
MOMEHTa, Korga OH nocTynut K notpebutensm. B cnydyae ¢ aBTOMOOWILHOW
NPOMBILLIEHHOCTBIO CYLLIECTBYIOT TPAAULMOHHbIE NPOLLECCHI, KOTOPbIE NO-MPEXHEMY LLUNPOKO
pacnpoCTpaHeHbI.

OTa oTpacnb CTankuBaeTCs C PsSAoM npobnem, OB6YyCNOBMEHHbIX BHYTPEHHUMU W
BHEWHUMK hakTopamn. MosiBneHne anekTpoMobunei, NOCTOSHHOE ycuneHme rnobanbHoro
noTenneHns n rnobanmsaumsa - BOT HEKOTOPbIE W3 CEPbLE3HbLIX MNPO6SIEM, C KOTOPbIMU
cTaKuBaeTcsa aBTOMOOWIbHAs NPOMbILLNIEHHOCTb. HECMOTPS Ha BCe TPYAHOCTU, C KOTOPbIMM
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NPUXOANTCS CTaslKuBaTbCHA, aBTOMOOWUSIbHAA MPOMbILLIEHHOCTb MOCTOSIHHO Pa3BMBAETCS U
BHEOPSET HOBENLLME NHHOBALMN, YTOObI OKa3blBaTb BANAHNE HA PbIHOK.

YnpaseneHve npogykTamum - O4eHb OTBETCTBEHHas cepa, N oxXuaaeTcd, 4to K 2027
rogy ee o6bemM QOCTUrHET 59,25 munnmapgos Aonnapos (MCTOYHUK). CyLLecTBYET MHOXXECTBO
NpUYNH pocTa M cnpoca Ha ynpasfieHe npogyktamu. MNMpogyKTbl, KOTOpPblE BbIBOOATCA Ha
PbIHOK, AOJKHbI ObITb YCNELLHbIMKY, YTOObI COOTBETCTBOBATbL ONpeaesieHHbIM napameTpam. B
YCNOBUAX PaCTYLUEN KOHKYPEHLMN HA PbIHKE MEHEOXKEPbI NO NPOAYKTaM A0/MKHbI OCTaBaTbCA
Ha BbICOTE, YTOObI CO3AaBaTh U NOCTaBNATb NPOAYKTbI, OPUEHTUPOBAHHbIE HA NOTPebUTENEiA.

B aBTOMOGUNBHOM NPOMBILLAEHHOCTY K MEHEKEPaM Mo NpoayKTaMm NpeabaBAsoTCs
BbICOKME TPeboBaHMs, NOCKOSIbKY UMEHHO OHM XPaHAT MHOpMaLnio O Npofaxkax, MPoayKTe
N cTparterun, 4Tobbl Ny4ylle onpenenaTb cneayowmin war. Hapsgy ¢ aTuMm, OHU NPOBOOAT
TWAaTeSIbHbIA KOHKYPEHTHbIN aHann3 NpoayKToB Ha pbiHKe. MeHemkepbl N0 NpoaykTaMm B
aBTOMOOWNBHOWN NPOMBILLNEHHOCTM BCErga HaXOAsaTCa Ha NepegHeM Kpae 1 OTBeYaroT 3a TO,
4TOObI NPOAYKT ObIN Ny4LUe NPeACTaBNEH HA PbIHKE, OHW TECHO COTPYOHNYAIOT C PasfNyHbIMU
KoMaHgamn. MeHepykepbl N0 NPOAyKTaM B aBTOMOOWSIbHOM NPOMbILLIIEHHOCTY MOMUMO CBOUX
TPaONUMOHHBIX (PYHKUMIA OOJ/DKHbI CNeguTb 32 TEXHWYECKMM MNPOrpeccoM npoayKTa.
ApganTtaums K HOBbIM MHCTPYMEHTaM 1 nnatopmam SBNSETCA AOBOJSIbHO C/IOXKHOW 3afaden,
NOCKOJbKY 6OMBbLUMHCTBO COTPYAHMKOB B 3TOM OTPACAN CTaperoT.

Tem He MeHee, B aBTOMOOWSIBHOW MPOMbILLAEHHOCTM BHELPSIOTCA MNPOPbIBHbIE
NHHOBaLMM B 061acTu 21eKTPOMOOUNEN, aBTOHOMHbIX TPAHCMOPTHbIX CPEncTB U Opyrux
peLweHnin ona MobunbHoCTU. ABTOMOOUIbHAA MPOMBILLIEHHOCTb B HaLWW OHW NpeTeprneBaeT
3HaUYUTENIbHbIE U3MEHEHUS, TMOCKOJIbKY 3IEKTPOMOOUAN Takxe BXOOAT B OTpacib.
ABTOMOGUNIbHASA MPOMBILLSIEHHOCTb B 3HAYMTENBbHOW CTEMEHU 3aBUCUT OT BO3MOXXHOCTEN
NOOKIIOYEHNSA, MOBUIBHOCTN, Au3anHa u TexHonorun. Npu paspaboTke aBTOMOOWILHOW
NPOAYKLUMM BCE 3TU MNPOLECChbl AOMKHbI BblTb CUMHXPOHM3NPOBAHbI, YTOObI NOAAEPXUBATb
BbICOKME CTaHOAPThI.

B aBTOMOGUIIBHBLIX KOMNAHUSAX MEHeMXXepam no NPOoayKTYy NPefoCcTaBnsaeTcs MeHbLUe
ceobogpl Ans mHHoBauun. OO6bIMHO ANA MNPUHATUS PELIeHUn 1M gpyrux npoLeccoB
NPUMEHSETCA unepapxuyecknin nogxon "ceepxy BHU3". HeszaBucmmo OT cueHapus,
PYKOBOLCTBO aBTOMOOWIbHON NPOMbILLIEHHOCTN COCPEAOTOYEHO Ha TOM, YTOObI 06ecneynTb
LEeSIOCTHOCTb MPOU3BOACTBEHHOrO nMpouecca W CTaHOapTU3auulo BCEX 3NEMEHTOB
BbINyCKaemMowm NpoayKLMN.

KOHKypeHUUs, C KOTOPOI CTaNKMBAETCs aBTOMOOWSIbHAA NPOMBILLNIEHHOCTb, [OBOJ/IbHO
XecTkas. MeHepkepaMm no npogykKram 34eCb HeobXoAMMO YKPennsaTb OTHOLWIEHUS C
KIMEHTaMU, YTOObI MOBLICUTb YPOBEHb YAOBNETBOPEHHOCTMN K/TMEHTOB M TEM CaMbIM YKPENUTb
CBOI O0J110 Ha pblHKe. Bnarogaps HOBENWNM TEXHOMNOMMSAM M NPOPbIBaM B aBTOMOOGWSIbHOM
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NPOMBILLIEHHOCTN, MEHeL)KEPbl MO NPOAYKTaM CNeasaT 3a TeMm, 4TobObl BCA KOMaHga Obina
roToBa BHEAPATb WHTENNEKTyasbHble (MYHKUUM NPOOYyKTa B pe3ynbTaTe WUHHOBaUMn. JTO
NO3BONISIET KOMMaHUU NpoLBeTaTh Ha BbICTPOPaCTyLLEM 1 pa3BMBaloLLEMCH aBTOMOOUIBHOM
PbIHKE.

B aBTOMOGWSIbHON MPOMBILLAEHHOCTN CYLLECTBYET OFrPOMHAsA KOHKYPEHLNS, 1 OOHON 3
HUX SIBNSIETCA NoBeAeHne notpebuTtenen, KOTopoe NOCTOSAHHO MEHSAETCS B 3aBUCUMOCTM OT
npegnaraemblx BapuaHToB Bblibopa. I3meHeHne noBegeHnss MoXeT ObiTb 06ycnoBneHo mbo
LeHon, Ou3aHOM, TexHonormen, nubo [oNroBevyHOCTbD. MeHemkepbl MO NpPOoAyKTam
CcTapalTCs MakcuMasibHO MCMOoMb30BaTbh 3TY BO3MOXXHOCTb, OOLAACh BHYTPW KOMaHgbl U
npeanarasa NpaBubHYIO CTpaTeruto.

Ocoboe BHMMaHue yaenseTca NoAaep XaHnio KavyecTsa NpoayKLuumn, KOTOPOe ABNSETCS
KOHKYPEHTOCMOCOOHbIM Ha pblHKe. C MosBNEHWEM HOBbIX TEXHOSIOrMn aBTOMOOWSIbHAA
NPOAYKLMSA Ha pPbiHKE JOMKHA 06nagatb OTANYMTENBHOM YepTon. MeHemkep No NpogyKumm
aBTOMOOWNBHON MNPOMbBILWAEHHOCTN MOHUMAET, YTO Ha pPblHKE CyllecTByeT npoben, u
npegnaraeT NMHHOBaL MKW, KOTOPble HEOBXOAMMO BHELPUTD.

B aBTOMOOGUNLHOM  MPOMBLIWAEHHOCTM  3a4eNCTBOBaHbl  PasfndHble  YPOBHU
obcnyxusanus. OEM-npoussogutenn (Npon3sBoguTeNn OpUrMHanbHOro o060pyaoBaHus)
OTHOCATCA K noctaswmkam 1-ro yposHs. OEM-npousBogutenn - 3TO KpynHble 6peHabl,
KOTOpble NPOJAloT MPOAYKUMIO HENOCPEACTBEHHO KOHEeYHOMY nonb3osatento. Jliobon
NPOAYKT B aBTOMOOWSIbHON MPOMBIWAEHHOCTN [O/MKEH OblTb MEPBOKIACCHbIM, YTOObI
npoAaBaTbCsA HA 3TOM KOHKYPEHTHOM pbiHKe. [MpousBogutenn ypoBHA 1 oOTBevaloT 3a
nocTtaBky aBTOMOOWNbHbIX 3anyacten OEM-npoussogutensam. AHanorm4HbiM 06pas3om,
YPOBEHb 2 NPeaocTaBnseT KOMMOHEHTbI Npou3soanTenam ypoBHs 1. NocTeneHHo cutyaums
MeHSeTCS, BCe 60/bLUe NOCTaBLUMKOB YPOBHS 1 BeQyT BU3HEC C KOHEYHbIMU NOTPEOUTENSAMN.

[o cnx nop He 6biN0 YETKOW B3aMMOCBA3N MEXAY YOEPXXaHMEM MNonb3oBaTenein u
nonuTMKon BosfedeHns. OgHako cendac cutyaumst MmeHsieTcd. MeHemkepbl Mo Npogykram
TECHO COTPYAHMYalT C KoMaHgamu no obpaboTke AaHHbIX, Y4TOObl MOAYyYUTb MaKCUMyM
nHpopmMauun. 3BneveHHble BaXKHble CBEAEHUS NMOMOrarT opraHu3auun NpoaBUHYTLCA Ha
Lwar Brnepeq B Leno4vke co3gaHnsa CTOMMOCTU nNpoayKTa. BoT noyeMy MOHUTOPUHI KOHEYHbIX
Nnonb3oBaTeNeNn SABNAETCA BaXKHbIM 3TanoM YynpasfieHus NpOoAyKuuen B aBTOMOOWSIbHOM
NMPOMBILLIEHHOCTN.

MOHUTOPVHI MO3BOSISET MeHemKepaMm Mo NPoAyKTaMm npeaBuaeTb NPeacTosLlime
TEeHOEeHUMN W CrpaeBnsaTbCA C cutyaumen. Kpome TOro, OH TMO3BOMSET MeHemKepam
ocTaBaTbCA B Kypce COObITUA U U3BMeKaTb cTpaTtern4eckyto MHpopMaumio 13 OaHHbIX,
cobpaHHbIX KOMaHgamu, a Takxke paspabaTtbiBaTb MHHOBAUWOHHbIE CMOCOObI YyYyLIEHUS
NPOAYyKTa, oTBevatoLme NoTpebuTebCKOMy Cnpocy.
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B aBTOMOGUIBLHOW MPOMBILLNIEHHOCTN NOCTOAHHO NPONCXOAAT n3MeHeHusi. bnarogaps
HOBbIM TEXHOSIOMMAM MPOBOAATCA WCCNEeOoBaHWs BbICOKOMO YPOBHA B obnactu
9NEeKTPOMOOUNEN, CO3OaHNA  aBTOHOMHbIX  TPAHCMOPTHbIX  CPEACTB, a  Takxe
paspabartbiBalOTCA OpYrMe  MHHOBAUWOHHblE  pewweHusd. [1oCKonbKy npeacTaBuTenu
aBTOMOOUNBHOM  MPOMBILUIEHHOCTN  NPEANOYNUTANT  NPUAEPXKMBATLCA  TPAAULUMOHHBIX
NOOXOAoOB, [OMKEH OblTb KTO-TO, KTO O6BACHUT HeobxoaMMOCTb nepexofa K HOBbIM
WHHOBaLMOHHbIM cnocobam BbDKMBAHUA B 3TOM YpPE3BblHaNHO KOHKYPEHTHOM Mupe. Ha aTy
POJiIb MOAXOAUT MeHeMKep Mo NpoayKTy. MeHemxepbl NO NpofaXkam NOCTOSHHO CRegsT 3a
nocneaHMnN TEHOEHUNSAMN Ha PbIHKE. OHM N3y4atoT HOBbIE MHCTPYMEHTLI NN (OPEnMBOPKN,
KOTOpble NpMBOAAT K cb6osM B paboTe. MeHemxepbl NO NPOAYKTY AOJ/DKHbI CNeanTb 3a TEM,
4TOObl BCE KOMaHApbl OblIM HA OOHON BOSIHE. DTOFO MOXKHO AOCTMYb TOJSIbKO MPU Hann4mm
XOPOLUEN KOMMYHMKaLM1 Mexay KomaHgamu. MeHeppkep no NpoayKTy BHUMATENbHO U3y4aeT
apyrve KomnaHuu.

MeHeppkep No NPoOAyKTy CNeauT 3a HOBbIMUA MHHOBaLMSMWN, KOTOPbIE MOSBMSAIOTCS B
oTpacnn, a Takxke CneauT 3a TeM, YTOObl OHU He BbIXOAUIN 3a PaMKWN FOCYAapCTBEHHbIX
npaswu, YCTaHOBMEHHbIX 051 aBTOMOOWAbHOW NPOMBILLAEHHOCTUN. DTO HE CO3OAET HUKaKNX
npobnem nocne 3anycka npopykra. Kpome Toro, OHV NOAAEPKMBAKOT CTaHOAPTbl, KOTOPbIe
ocTalTCcs cooTBeTcTBylowMMN 6peHgy. OH cneguT 3a npobnemamn, C KOTOPbIMU
CTaNKMBAKTCA Jpyrne KOMmmnaHuuM, 1 3a cnocobamu, KOTOpble OHM WUCNONb3OBaIM Ans
npeoaoneHns TPygHOCTEN.

VHTerpaums HoBenwero nporpamMmMHOro 1 annapatHoro obecnedeHunsa. C passutuem
TEXHOSIOMMI Ha PbIHKE NOSABMAIOTCA nepenosble TexHonorun. Ona 6ecnepeboiHon paboThbl
HOBEWWEro nporpaMMHOro  obecnedeHnss TpebyeTcsi  COBPEMEHHOE  annapartHoe
obecneyeHne. Takum 06pa3oM, UHTErpaumst NepegoBoro MPOrpPaMMHOro U annaparHoro
obecneyeHnsa SBNSETCA Ba)XKHOW YacCTbio YnpaBfieHUs MPOAyKUMEA B aBTOMOOGWUBHOW
npomsbiwneHHocTn. CornacHo HepgaBHeMy wuccneposaHuto, 6onee 80% WMHHOBALMOHHbIX
NPOAYKTOB B aBTOMOOW/IbHON NPOMbILLNEHHOCTU ABASKOTCA PE3YNbTaTOM BHELPEHUS HOBbIX
hyHKUUI NporpaMmMHOro obecrneyeHuns.

VIHTepHeT Bewen W”n WUCKYCCTBEHHbIN WHTENNEKT LWUPOKO WCNOSMb3YITCA B
aBTOMOOUNBHOM MPOMBILLEHHOCTU, U MEHe)KEPbl MO NPOAYyKTaM Cnegdar 3a Tem, YTOoObI
BHEOPSATb NOCnegHne TEHOEHUMN B aBTOMOOWUABHYIO MPOMbILIIIEHHOCTb, YTOObI MOBLICUTb
yOOBNETBOPEHHOCTL MNOTpebutenen. B cywecTByOWYyO MOAENb BCTPOEHO HOBeWlee
nporpamMMHOEe 1 annapartHoe obecrnedeHne, NoBblLaoLLee Ka4eCcTBO NOJly4aemMoro onbITa.

lMporpammHoe obecnedeHne yy4dwaeT QyHKUNOHaNbHOCTL aBTOMOOUNAS B CUCTEME,
HEKOTOpble NPUMEPbI MPOrPaMMHOro obecnevyeHns B asBTOMOOWIBHON MPOMbILLIEHHOCTN -
9TO (PyHKUMM aBTOMMAOTA, NMamMsaTb, HaBurauus U T.4. AHanorn4yHbiM obpasom, annapartHoe
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obecneyeHne HanpasfeHO Ha YyAy4lIEHNEe KadyecTBa BOXAEHMS aBTomobunsa. C pas3sButnem
TEXHoNormn 6peHay Heobxoommo ObiTb B KypCe HOBENLLMX TEXHOMOMMI 1 BbICTPO BHEAPATH
nx, 4TOObl OCTaBaTbCA Ha pPblHKE, a MeHeKepbl MO NpPoAyKTaMm B aBTOMOOWUIILHOW
NPOMBILLNEHHOCTN CNOCOBCTBYIOT TOMY XK€ MPOLIECCY.

C nosiBNEeHNEM HOBbIX TEXHOJSIOMMI B aBTOMOOW/IbHON MPOMBbILLIEHHOCTY NPOU30LLN
MacwTabHble n3mMeHeHus. Posib MeHepkepa no NpoayKuumn noCTOSIHHO COBEPLUEHCTBYETCH,
4YTOObl BHEOPATL HOBEWNLLIME UHCTPYMEHTbI N TEXHOOMMK. 3TO NO3BONAET pa3pabartbiBaTb U
COBEpPLUEHCTBOBATb JIy4LUNA NPOAYKT. Taknum 06paszom, MeHeaKep No NPOAyKTY AO/MKEH BbITb
cTpaTeroMm 1 OeNCcTBOBaTb Ha ornepeXeHue, 4Tobbl MOCTOSHHO UCKaTb 6onee npocTble
cnocobbl yCTpaHeHs CyLEeCTBYOLWMX Npobnem. Heobxoanmo obecnednTs BHEQPEHWE HOBbIX
pyHKUMN B cyllecTsBylOwWmMe npoaykTbl. HoBble (PyHKUMW rapaHTUPYOT, YTO MPOOYKTbl He
yCTaperoT B COBPEMEHHOM MUpe 1 ByayT NpogosmkaTb NCMNOMb30BaTLCS.

Takum 06pasom, ynpasneHne npon3BoaCTBOM CHUTAETCS OOHOM U3 Hanbonee BaXKHbIX
OOJDKHOCTEN, BAMSIOWMUX Ha POCT W pasBuTue opraHmsaumn. Bbicokoonnavvsaemble
PYKOBOOMTENN B aBTOMOOWUMBHOW MNPOMbILIEHHOCTU COBEPLLUEHCTBYIOT MNOBCEOHEBHYHO
>KN3Hb, NCNONb3YS TEXHONOMMYECKNE MHCTPYMEHTDI.
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CONCLUSION

In conclusion, the diversity of articles presented in the second part of our fifth issue for
2024 highlights the interdisciplinary nature of modern scientific research and its indispensable
role in shaping a sustainable, technologically advanced future. The contributions of respected
researchers from diverse fields not only enrich our understanding of complex phenomena, but
also pave the way for innovative solutions to pressing global problems. As we delve into the
intricacies of these studies, it is clear that the spirit of inquiry and pursuit of excellence
continues to flourish in the pages of the International Journal of Professional Science.

We express our heartfelt gratitude to all the authors, reviewers and editorial team whose
tireless efforts and dedication made this publication possible. As we look forward to the
development of future research and its potential to transform our world, we invite our readers
to delve into the articles in this issue, hoping that they will find both inspiration and practical
knowledge within its pages. Together we are not just witnesses, but active participants in a
remarkable journey of scientific discovery and innovation.

Warm regards,

Krasnova N.

Editor-in-Chief
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