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SECTION 1. BUSINESS STUDIES

UDC 332.1

Gavchuk D.V. Application of artificial intelligence in the restaurant business:
optimization of marketing practices

MpuMeHeH1e UCKYCCTBEHHOTO MHTEAAEKTa B peCTOpaHHOM GM3Hece: ONTUMU3aLUA
MapKETMHIOBbIX PaKTUK

Gavchuk Denis Vasilyevich

Postgraduate student of the Higher School of Entrepreneurship,
Member of the Federation of Restaurateurs and Hoteliers
laBuyk Aenuc Bacuabesuy

AcnupaHT BoicLiel WKOAbI NpeAnPUHUMATEALCTBA,

uneH GeaepaLmu pectopatopoB U 0TEALEPOB

Annomayusa. B smou cmamve obcyxdaemca B03moxHOCTL NpUMeHeHUS uckyccmbentoeo
unmessexma 6 mapxemumee peeuoHAAbHOU Pecmopannoi unoycmpuu. VickyccmBennviii unmestexm —
Mo HOBAs KoHYyenyua u OusHec-603MOKHOCHIL 044 NoBbiuenus dgpghexmubHocmu padoms. KOMNAHULL.
UckyccmBennviii  unmensekm Moxem anaiusupobams Oaumvie noiv3obamenei. 045 onpedeseHus
npogpuseti yeseboti ayoumopuu, BuiabaeHus npednoumenui eocmeil 3aBedeHutl U U3YHEHUA UX
noBedenus. IloayuenHvie OaHHble MO2YM NOMOUL PeCmOpamopaMm NpuHAms Ha BoopyskeHue HoBvie
ahpexmubrvie cmpameenuns u memoosl. Buedpenue UV nepconarusupyem 3anpocst eocmeii u eeHepupyemn
KauecmBennvill  koHmenm 6 OusHece. AHAAU3 O0aHHBIX O nompedumensx noBviuiaem Kauecmbo
npedAoxeHUtl 1 nomoedem Buicmpaubams pelHOUHbe MEHOCH YU,

Lleavto dannoeo uccaedobanus sA6asemcs anaius u paspabomxa konyenyuu unmeepayuu U 6
MapkemuHeo6viil Aanouiagpm pecmopanioeo dusmeca 044 sgpgpexmubrocmu dusnec-npoyeccob. B xode
uccAe008anus UC0Ab308ANUCH AHAAUTHUNECKUT], ONUCATNEALHBITL U CPABHUMEAbHBIT Mero0bl. [100x00bL k
uccae006anuI0: HAYUHbI, cucmeMHbll, unHobayuonnbitl. Obvexmom ucciedoBanusa abaaomcasabedenus
pecmopannoeo busHeca. ABmop naanupyem npodosxums uccaedobanus Guedpenua u 6auanus UM ua
MeHe0KMeHM 1 MapkemiHe pecmopanHoeo busHeca.

KaroueBuie croba: uckyccmBennviil unmenrtexm, cmpameeuteckuii Mapkemune, MapkemuHe c
UCKY/CCMBEHHbIM UHINEAACKIIOM, KOHKYPeHTHOe npeuMyujecmbo, pecmopannoli OusHec.

Abstract. This article discusses the possibility of using artificial intelligence in restaurant
marketing. Artificial Intelligence is a new concept and business opportunity to improve the performance
of companies. Artificial intelligence can analyze user data to determine the profiles of the target audience,
identify the preferences of guests of establishments and study their behavior. The findings can help
restaurateurs adopt new and effective strategies and methods. The introduction of Al personalizes guest
requests and generates quality business content. Analyzing consumer data improves the quality of offers
and helps build market trends.

The purpose of this study is to analyze and develop a concept for integrating Al into the marketing
landscape of the restaurant business for the efficiency of business processes. The study used analytical,
descriptive and comparative methods. Approaches to research: scientific, systemic, innovative. The object
of the study is restaurant business establishments. The author plans to continue research into the
implementation and impact of Al on the management and marketing of the restaurant business.

Keywords: artificial intelligence, strategic marketing, marketing with artificial intelligence,
competitive advantage, restaurant business.
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BeeaeHue
Mbi 3HaAH, YTO MUP YIKE HE OYAET MPEXHHM,
KTO-TO CMESCS, KTO-TO INGKaA, OOAbLUNHCTBO MOAYAAH.
Ax. PoGepr Onnexredmep

XXI BEK MOAOH HOBbIX Bbi30BOB B HalleW XU3HM, TaKuX, Kak naHaemus Covid-19,
9KOHOMMUUECKAsA HEONPEAEAEHHOCTb, 3KOAOTHUECKUE U COLMANbHBIE TPOOAEMbI, TEXHOAOTHYECKUE
MHHOBALMU U MeXAYHApOAHbIE KOHOAMKTLL. B cBA3K ¢ aTum lpe3naeHT Poccuu Baaaumup MyTtun
24 Hosabpsa 2022 ropa Ha KOHdepeHuuu «[lyTewecTtBUe B MUP UCKYCCTBEHHOTO MHTEAAEKTa»
NoAYEPKHYA HE06XOAUMOCTb MAcCOBOro BHEAPEHUS UCKYCCTBEHHOTO MHTEAAEKTA BO BCE OTPACAM
3KOHOMMYECKOW WU COLUANbHOK cdepbl U B CUCTEMY FOCYAAPCTBEHHOIO YNPaBAEHUA B TeueHHUe
OAvxanwero Apecatunets. pe3upAeHT Takke OTMETMA Heo6X0AMMOCTb  GOPMUpPOBaHMA
«MOAAMHHOTO  TEXHOAOTMYECKOro, UMPPOBOr0O WU B HEMAAOW CTENEHU  KYAbTYPHOrO,
o6pa3oBaTeAbHOro, LLEHHOCTHOTO CyBepeHuTeTa Poccuu U Beero obuiectear [3].

Poccuiickue yueHble B HacTofillee BPeMs YAGAKOT BCe 00AbLe BHUMaHWA TEOPUU U
npakTuke pa3suTua TexHonorui UN. Mpexae Bcero, TakuMu MeTOAaMM, Kak MallMHHOE 0byyeHue
npu peweHun 3apay o06pabotku M306paxeHuit WM pacno3HaBaHWA 00pa30B; KOMEKTMBHOE
B3aUMOAENCTBME POOOTOB NPU PELIEHWH TPYNNOBbLIX 3aAaU; KOTHUTUBHbIE KOMMbHOTEPHLIE MOAEAH C
NOHUMAHUEM €CTECTBEHHOIO fA3blka, CUCTEMbl MOAAEPXKKM HayuyHblX uccAepoBaHuin; UN pas
obecneueHuss MHPOpMaLMOHHOK He30nacCHOCTH.

B Poccun co3paHbl HayuHble LWKOAbI, 3aHUMAKOLWMECA U3YYeHUEM Pa3AMYHLIX acleKToB
npobaembl UK. Hanbonee 3ametHbimU siBAsitoTCA caepytowme: KA. AnpecsiH - moaeAb «CMbICA —
Tekct»; C.H. BacuabeB - Aoruueckue metopbl B Teopuu ynpasaeHus; C.H0. XeatoB - obpabotka
UHGOpMaLUUM B CAOXKHBbIX cucTemax ynpaBaeHusi; H0. U. XypaBaéB - Teopusi pacno3HaBaHus
06pa3oB; B.A. AeKTOPCKWIA - TyMaHUTapHbIe acnekTbl UCKYCCTBEHHOTO MHTeAeKTa; B.A. MakapoB -
MOAEAMpOBaHME 3KOHOMMYecKMX npoueccoB; A.A. [locnenoB - CHUTyaLMOHHOE YynpaBAeHMe,
3KCNnepTHble CUCTEMbI, HEYETKME CUCTEMbI, MOAEAMPOBaHUe paccyxaeHuid; K.B. PypakoB - aHaaus
AaHHbIX; K.B. AHOXMH - uccnepoBaHue mo3ra; b.M. BeAnukoBCKUil - uccaepoBaHUe CO3HAHUA U
BHUMaHuA B ncuxonoruu; H.B. BanHuk - Teopua mawumHHoro obyuyenus; IA. 3on0T0Ba - MOAEAL
KOMMYTaTUBHOW rpammaTtuku B AMHIBUCTHKE; I.C. OCMNOB - WMHTEANEKTyaAbHble AMHAMMUYECKWE
CUCTEMbI, aHAAU3 eCTeCTBEHHOr0 fA3blKa; B.K. ®uHH - npaBaonopobHbI BbiBOA, ACM-metoa, B.T.
HUBaHoBckuit - BAMsiHUEe MU Ha rhobanbHbIi 3KOHOMUYECKWI pocT [1].

3apybexHble yueHble TaKKe YAEAIHOT 3HAUUTEAbHOE BHUMAHWE UCCAEAOBAHUIO BO3MOXKHOCTEW
UCMOAb30BaHWA UCKYCCTBEHHOTO MHTEMEKTA.

Mpu atom macwTabHbIX UCCAEAOBAHMIA, NO3BOAAIOLLMX ONPEAEAUTb NPOBAEMHOE U NpeAMETHOoe
MoA€ UCCAe AOBAHUA BO3MOXXHOCTEH BHEAPEHUA U UcnoAb30BaHWA MU B 6U3HEC-NpoLieccax, HEAOCTaTOUHO.
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Matepuanbl U METOABI HCCAEAOBAHUA

B npouecce HayyHOro UCCAEAOBAHUA UCMOAb30BAAUCh aHAAUTUUECKMWIA, ONMUCATEAbHDIN,
CPaBHUTEAbHbIH METOABI, @ TAKKE UHTEPHET-0NPOC MHEHUS poccUsiH. Ha ocHOBe HayuHbIX pabot
POCCUICKMX W 3apyOeXHbIX yueHbIX, MaTepuanoB MUCCAeAOBaHUi komnaHuii PwC u McKinsey,
noka3saHbl pe3yAbTatbl NnpuMeHeHna UA B mapkeTuHre, a Takke UCCAeAOBaHbl NpeumyLiecTBa
npumenenus UU u Bausiime UN-mapketuHra Ha notpeduteneit. bbiAv yctaHOBAE€HBI B3aUMOCBA3M
MEXAY MapKeTUHIOM Ha ocHoBe UU U TpaAMLMOHHBIM MapPKETUHTOM.

B centabpe 2023 ropa aBTOpoM ObiA NPOBEAEH MHTEPHET-ONPOC, C LIEAbIO BbIACHEHUS
TEKyLLero COCTOSIHUA BHEAPEHUA MCKYCCTBEHHOr0 WHTemekTa B Poccuu. B onpoce npuHAAW
yuactue 2640 pecnoHAeHTOB poccusH. OAHOM U3 OCHOBHbIX TeM onpoca 6bino BAMsHue UU Ha
MapKETUHI U BU3HeC-NpoLecChbl NPeANpPUATUIA.

AaHHble MeTOAbl MO3BOAUAM B XOAE WCCAEAOBAHMA PacCMOTPETb HOBbIe MOAXOAbI,
0CHOBaHHbl€ Ha BO3MOXXHOCTAX UCKYCCTBEHHOTO MHTEANEKTA N0 COBEPLUEHCTBOBAHUIO U Pa3BUTUIO
MapKETUHIOBOW U UHHOBALMOHHOW AEATEAbHOCTH HU3HECa.

Pe3yAbTaThl MICCAEAOBAHHA U X 00CYXAEHUE

TeXHOAOTUM UCKYCCTBEHHOTO UHTeANeKTa (UIU) B akoHOMMKE U MapKeTHHIe npuobpeTatoT Bce
GoAbluee 3HaueHue OAaropaps MOBLIWEHWIO NPOW3BOAMTEABHOCTU KOMMLIOTEPOB, CHWKEHUHO
CTOMMOCTH BbIYUCAEHUN, AOCTYMHOCTU OOAbLUMX AQHHBLIX U PA3BUTUIO AATOPUTMOB U MOAEAEH
MalLuMHHOro 00yuyeHusi. KpynHble TeEXHOAOrMUECKME KOMNaHUK, Takue Kak Google, Facebook u Apple,
BKAAAbIBAKOT 3HauuTeAbHble cpeacTBa B MU v uMpoko ucnoab3ytotr AU npu 3anycke CBOMX NPOAYKTOB.
C 2009 ropa Google npuobpena no meHbluei mepe 30 craptranoB B 06AaCTM UCKYCCTBEHHOIO
UHTEANEKTa C 061MM 06bEMOM HBECTULIWIA NOUTH B YETbIPE MUAAMAPAA AOAAPOB [8]. KomnaHnuu no
BCEMY MUPY UCNOAb3YIOT MU paa yAyuLIeHMA KauecTBa 0OCAY)XMBAHUA KAMEHTOB U NepCOHaAU3aLUU
NoAb30BaTeAbCKOT0 onbiTa. B Poccun CoepbaHk yxe ¢ 2016 ropa akTUBHO BHEAPAET UCKYCCTBEHHbI
MHTEANEKT: 3KOHOMMWYECKUI 3QPEKT OT BHEAPEHUS UCKYCCTBEHHOTO MHTemekTa (MU) B Cbep no uroram
2023 ropa «npeBbicut 350 MApA py6.» [4].

TpyAHO fICHO M HENpPOTUBOPEYUBO M3AOXKUTb BCE MHOrooOpasue TPAKTOBOK MOHATUA
«UCKYCCTBEHHbIA MHTEANEKT». B LLMPOKOM CMbICAE CAOBA UCKYCCTBEHHbIW MHTEAAEKT ONpeAenseTca
KaK CnocoOHOCTb Ppa3AMYHbIX CUCTEM BbIMOAHATD QYHKLMU YEAOBEUECKOTO MHTEAAEKTa.
MUCKyCCTBEHHbIA MHTEAMEKT - 3TO HayKa N0 UMUTALMKU NCUXUKU YEeAOBEKA B TEXHUYECKUX CUCTEMAX.

TepMHUH «UCKYCCTBEHHbIW MHTEANEKT» BBEA B HayuHbli 060poT M. MakkapTtu, naypeat
npemun TblOpUHFA 3a OrpPOMHbIA BKAAaA B 06nact uccrepoBaHuii MU, 0CHOBOMOAOXKHMK
GYHKLMOHAALHOTO NporpammupoBaHus. UM uatepnpeTupyetca kak «cnocob caeaatb KOMNbIOTEP,
KOMNbIOTEP-KOHTPOAMPYEMOTO po60Ta MAU NPOrpammy, CnoCOOHYHO TaK e pa3yMHO MbICAUTb, Kak
yenoBek». U3 aTOro caepyert, uto peub UAET O CO3AAHUM UHTEAEKTA B MaluMHEe, aHaAOTUYHOIO
YenOBEYECKOMY, YTO ONPEAEAMAO U BEKTOP ero pa3paboTku: M3yuyeHne yMCTBEHHbIX CNOCobHOCTEN
yenOBEKA M MCNOAb30BaHME 0006LIEHHbIX pe3yAbTaTOB B KauyecTBe OCHOBOMOAAraolew B
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pa3paboTke pasAMUHbIX MHTEMEKTYaAbHbIX NPOrpaMM, CNOCO6HbLIX MbICAMTbL, 00yyaThCsi U BECTH
ce6s nopo6Ho yenoseky [1].

WU otAnuaetcs ot Apyrux TEXHOAOTUI TEM, UTO OH cnocobeH 06yyaTbCs Ha OCHOBE AaHHbIX
M aBTOHOMHO apanTUpoBaTbcA ¢ TeueHWeM BpemeHu [10]. UmeHHOo B atom WU oTanuaetcsa ot
NpeAblAYLLMX NTPOM3BOACTBEHHBIX U UHOOPMALMOHHBIX TEXHOAOTHIA: OH HE TOAbKO 0b6pabaTbiBaer
UHOOPMALUIO AN UCMOAb3OBAHUS YENOBEKOM, HO U MOXET 00yyaTbCA Ha OCHOBE AAHHBIX W
06HOBAATbPE3YALTATHI 6€3 AONOAHUTEALHOTO NPOrPaMMMPOBAHUA UAM BMELLATEALCTBA YEAOBEKA
[11]. Takum obpa3om, MapKeTUHT ¢ UucnoAb3oBaHueM UMW — aTo cTpaterus ucnoab3oBanus UU B
MapKETUHIOBOW AEATEABHOCTH AAA Bonee 3pPEKTUBHOTO AOCTUXEHUA BU3Hec-Lener. Ucxoada U3
3TOr0 OnpeAeneHUsl, MOXHO CAeAaTb BbIBOA, UTO MAaPKETMHr C WcnoAb3oBaHuem WU
noApa3ymMeBaeT NPUMEHEHWE TEXHOAOTUH AAA cOOpa M aHaAM3a AAHHbLIX C LEAbH) MOAYYEHHUN
aKTyaAbHbIX CBEACHWI U NMPOrHO30B, a TAKXE AN NPUHATUS aBTOMATU3UPOBAHHbIX PELUEHWI 0
MapKEeTMHIOBbIX UHULIMATUBAX U XOAe UX peanusaumu [1212].

Hecmotpsi Ha HEKOTOpPOe CXOACTBO MEXAY MapKETMHromMm ¢ HMcnoab3oBaHuem WU u
TPaAULMOHHBIM MAPKETMHIOM C TOUKU 3PEHUA WX LieAel U 3aAay, MOXHO OTMETUTb U HEKOTOpbIe
fIBHblE Pa3AHYKA.

K uncAy TakuX CXOACTB OTHOCATCA:

1. TpuBAeuyeHHE KAMEHTOB: U TPAAULMOHHBI MAPKETUHT, U MapKETUHT ¢ ucnoAb3oBaHuem UU
MUMELOT OAHY U TYXKE OCHOBHYIO LIeAb - NPUBAEYEHUE U YAEPXKAHUE KAMEHTOB, NPOABUXEHHE
NPOAYKTOB U YCAYT KOMNAHUU.

2. Axanus AYAUTOPUH: oba noaxopa AdHaAU3UPYIOT LEeAEeBYHO ayAUTOPHUIO, yto6bl NOHATL €€
I'IOTpeﬁHOCTVI, npeAnoYTeHuA U noBeAeHue.

3. [porHo3upoBaHue: 1 TPAAMLMOHHBLIA MapKeTUHT, U UU-MapKeTUHT MCNOAL3YIOT AaHHbIE
AN NPUHATMA pewieHud. OAHAKO, B CAyuae MapKeTMHra Ha ocHoBe MU paHHble urpatot
6onee BaXKHYH0 poAb U MoTyT 06pabaTtbiBaThesA B 60AbILIMX 06bEMaX. Bu3Hecy Heo6xoAUMBI
NPOrHO3MPOBAaHMA OTTOKA KAMEHTOB, 3QPEKTUBHOCTU NPOAAX, U NOKA3aTeAd KAMKOB MO
pekaame.

OTAHYMA:

1. AHaAM3 AaHHbIX: B MapKeTMHre Ha ocHoBe MW akueHT penaeTcA Ha aHaAM3e AAHHbIX C
NOMOLLbI0 AATOPUTMOB MaLIMHHOTO 06yueHus1. TpaAMLIMOHHBLIA MApPKETUHT, Kak NPaBUAO, B
60oAbLLE CTENeHU ONUPAETCA Ha PyYHOW aHAAU3 AAHHBIX U UHTYULIUIO.

2. [lepcoHaAM3aLMAA: MapKETMHT HA OCHOBE MCKYCCTBEHHOTO MHTEAMEKTa N03BOASIET bonee
3QEKTUBHO, YeM TPAAULMOHHLIA MapKETUHI, NPEAOCTaBAAITb NEePCOHaAM3UPOBAHHbIE
NpeANOXXEHHUSA, OCHOBAHHbIE HA aHaAW3€e NOBEAEHUA U NPEANOUTEHUI KAUEHTOB.

3. ABTOMAaTM3aUMA: MCKYCCTBEHHbIW WHTEANEKT MO3BOAAET aBTOMATU3UPOBATb MHOTUe
MapKeTUHIroBble NPOLECChl, TaKMe KaK pacCbiAka COOOLEHWH, aHaAM3 AaHHbIX,
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ynpaBAEHUE PEKAAMHBIMU KaMNaHUAMU U 00LLEHWE C KAMEHTAMM C NOMOLLbLH YaT-60TOB.
B uacrtHocTH, nocae Kpusuca, HaHocAwero ywep6 6peHpy, notpebutean Gyayt meHee
HEraTMBHO OTHOCHTLCA K GUPMeE, ECAM OLLMOKA Obina NpUNUCAHA aATOPUTMY, @ HE YEAOBEKY
[9].

4. CKOpOCTb U TOYHOCTb: MAapPKETUHT C UCNOAb30BaHMEeM MU MOXeT BbINOAHATL C GOAbLUEH
CKOpoCTblo U obpabatbiBath 60AblUME 06bEMbI AAHHbLIX, NOBbIWASA TOYHOCTb aHaAU3a U
NPOrHO3MPOBaHMUA.

5. HenpepbiBHOe 06yueHue: UM mMoXET NOCTOAHHO COBEPLUEHCTBOBATb CBOM HaBblKM Ha
0CHOBE HOBbIX AQHHbIX, B T0O BpeMS KaK TpPaAMLMOHHbIE MAPKETUHIOBbIE CTpaTeruu MoryT
ObiTb MeHee apanTUBHbIMHK [13].

9TM ABa NOAXOAA MMEKT CBOM MAKCbI MU MUHYCbl MU MOIYT ObiTb MCMOAL30BaHbl B
3aBUCUMOCTH OT LieAeH KOMNAHWU U UMEIOLLUXCA PECYPCOB; BAXXHO NPU3HATL, uTo UM-MapKeTUHr
NOBbLICUTb 3PEKTUBHOCTb TPAAULIMOHHBIX MAPKETUHIOBbIX CTpATeri 3a CYET NPeAOCTaBAEHMUSA
6onee TOUHbIX AAHHbIX U ABTOMATU3aLIMKU PYTUHHBIX 3aAau (puc. 1).

Y10 UMeHHO ByAeT AenaTb UCKYCCTBEHHbIA MHTEMEKT B BalleM 6usHece?

MpoBOAMT aHaAU3 KOHKYPEHTOB U | EXXeAHEBHO NuwWeET WHTepecHbie | MpOBOAMT aHaAM3 pbiHKa W

BbIABAAIET UX CAaOble MeTa NocTel AAA BalKMX COL. ceTed W | paspabartbiBaer cTpareruu
caiita NPOABHUXEHHSA

Momoraer  otaeny  npopax | Co3paeTTouHble NPOrHO3bl cnpoca | O6ydyaer COTPYAHMKOB M YAyuliaet

006X0AUTL BO3paxeHus W | M NOBLIIAET KAYECTBO NPUHATMA | UX NPOECCHOHAAbHbIE HABbIKU

3aKpbIBaTb CAGAKH ynpaBAEHYECKUX PeLleHHi

Pucyrok 1. Bo3MOXHOCTH HCKYCCTBEHHOIO MHTEMEKTA B OH3HECE

Pa3zpaboraro aBropom
CAepyeT OTMETUTb, YTO MAPKETUHr C UCNOAb30BAHUEM MCKYCCTBEHHOT0 MHTEMEKTa W
TPAAULIMOHHBIA MapPKETUHT MMET MHOro o6Liero, NOCKOAbKY MX 00beAMHSIET 00wWan Lueab —
npuBAEYEHUE U YAepPXKaHUe KaeHToB. OpAHaKo UN-mapKeTUHT B 3HAUMTEALHOW CTENEHW onupaeTca
Ha MalwuHHOe obyyeHWe M aBTOMATU3aUMIO, B TO BPeMA KaK TPAAMLMOHHLIA MapKETUHT
ONUPAETCA Ha YEAOBEYECKHIA ONbIT U MHAUBUAYAAbHBIA NOAXOA [5].

49% pyKOBOAUTEAEH KOMMAHWKA CUMUTAIOT, YTO TaKUe TEXHOAOrMYECKHe NPOpbIBbl, Kak
UCKYCCTBEHHbIN MHTEMEKT, OKaXyT 3HAYUTEAbHOE BAUSIHUE Ha NPUOLIALHOCTL B TEYEHUE CAEAYIOLLLETO
AECATUAETHA (26-1 €XXEroAHbIN rA06aAbHbIM ONPOC PYKOBOAUTEAEH KoMNaHui PwC, 16 sHBaps 2023
r.: no AaHHbIM 4410 pecnoHAEHTOB) [5].
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Pucyrnok 2, Buegperne N B 6usnec-npouyeccsl

Paspaboraro aBropom
N3 2640 pecnoHAEHTOB, NPUHABLLMKX yyacTUe B HaLIEeM UHTEPHET-onpoce B ceHTsabpe 2023
roaa 60AbLIMHCTBO
® PECnOHAEHTOB He MPUMEHSINM UCKYCCTBEHHbIW MHTEAMEKT B CBOeW pabote MAu
6usHece.

e 16,6 npoueHTOB poccUsiH yXKe ucnoAb3ytoT UU B cBOEH AEATEALHOCTH (PUC. 2).

JT0 CBA3AHO C TeM, YTO CTOMMOCTb BHeApeHus WU AOCTaToOuHO BbICOKA U B OCHOBHOM
AOCTYMHA TOAbKO KPYMHbIM KOMNAHWAM:
e pa3paboTka NpoCTOro aAropuTMa AAA NPOBEPKU KOHLLENLUMU UAW PELLEHMUSA TPOCTOH
3apauu moxert ctoutb o1 500 Thic. A0 3 MAH. pyo.
®  [IPOEKT C TOYHOCTbI0 OKOAO 80%, KOTOPLIA MOXHO UCNIOAb30BATh HA OTBETCTBEHHOM
yuactke 6u3Heca oboraetcs 0T 5 A0 15 mMAH. pyb.

® NPOMbILAEHHbIE PELLEHUSs C TOUHOCTLIO 6oaee 90% moryT cTOUTb A0 50 MAH. pyo6.

Yto KacaetcA NpeMmylLecTB HCNoAb30BaHUA UW B MapKeTuHre, TO ¢ 3STUM COrAacHbl 653
pecnoHpeHTa (puc. 3).
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Npenmyuiectsa ncnonbszosaHna UM B mapkeTUHre
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O6bem npoaa MNokazatens Ycnex npu 3anycke MNpubbinb
YAEPHAHWA K/IMEHTOB  HOBbIX MPOAYKTOB

W [1peMmyLLecTBa Ucnosib3osaHua MM B mapKeTUHre

Pucyrok 3. llpenmyiyecrsa ncrnorb308aHnsa WU B MapretnHre

Paspaboraro aBropom
PesyAbTathl onpoca:
. o6bem npopax yBeantumacs Ha 21,9 %;
. YAEPXXaHWA KAMEHTOB YBEAUUMAOCH Ha 16,7 %;
. ycneLHble 3anyCKWU HOBbIX NPOAYKTOB YBEAUYUAUCH Ha 19,9 %;
° NpUObIAbL yBeAMuUAach Ha 59,9 %.

B xoae onpoca Takxe 6bIA0 NOAYYEHbI AaHHbIE U 0 BAUSIHUM WU -MapKeTUHra Ha KAMEHTOB
u 6peHabl - 524 pecnoHaeHTa (puc. 4).
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BanaHue mapketuHra ¢ MU Ha KineHTa, bpeHp,

Y3HaBaemocTb GpeHpaa _
IddHERTUBHOCTL NPUBAEYEHWUA HOBbIX KTMEHTOB _
JI0ANbHOCTb KUMEHTOB _
MNoTpebUTenbCKUIA ONbIT _
0 10 20 30 40 50 60

W BavaHMe mapretuHra c MM Ha kaueHTo, GpeHp,

Pucyrok 4. Bansrne WH-MapreTHra Ha KAMEHTOB 1 OpeH/

PaspaboraHo aBropom
BausiHne UU-mapkeTHHra Ha KAMEHTOB U GpeHAbI:

° KAMEHTCKUI ONbIT yBeAMYMACSA Ha 13,5 %;

° B3aUMOAENCTBUE C KAMEHTAMMW YBEAMYUAOCH Ha 53,8 %;

° AOSINbHOCTb KAMEHTOB yBEAMUMAACh Ha 13,9 %;

° 3O PEKTUBHOCTbL NPUBAEYEHHUA HOBbIX KAMEHTOB YBeAMUMAACh Ha 21 %;
° 0CBEAOMAEHHOCTb 0 bpeHAe yBeanunaach Ha 26,3 %.

B pe3yAbTate NpoBEAEHHOI0 UCCA@AOBaHHA 6biAa cHOpPMUPOBaHaA KOHLIENLUA MapKETHHra C
MCNOAb30BaHWEM MCKyCCTBEHHOro WHTemekta (UU) B pecropaHHoMm 6usHece. WUcnonb3oBaHue
UCKYCCTBEHHOr0 MHTemekTa (MM) B mapkeTMHre pectopaHHOro 6uU3Heca MOXET CyLeCTBEHHO
NOBbLICUTb 3G PEKTUBHOCTb U PE3YALTAaTUBHOCTb MAPKETUHIOBbLIX MEPONPUATUM.

1. AHaAK3 AQHHBIX U U3yYeHHe roCTei
C60p AQHHDIX.
e JaHHble 0 rocTfix, TakMe KaK NpeAnoYTEHUA, UCTOPUA 3aKa3oB, 3anpocbl WU OT3bIBbI,
cobupaoTca U KOMNUAMPYHOTCA ¢ NnomoLLbio UA. UCKYCCTBEHHbIH MHTEAAEKT UCMOAb3YeTCA

AN aHaAM3a 06paTHOM CBA3M U YNTOMUHAHWIA 0 pecTopaHax B CoOLManbHbIX MeAUa. CucTembl

06paboTKu eCTECTBEHHOTI0 A3bIKa NO3BOASAIOT BbIIBAATb TPEHABI U HACTPOEHUS KAMEHTOB, UTO

nomoraet pectopaHam apanTUpoBaTb CBOW MApKETUHIOBbIE KAMNAaHWK U MEHH0. ITO TaKXKe

No3BOASIET OLICTPO pearupoBaTh Ha OTpULATEAbHbIE 0030pbl M YAYULIATL 06CAYXUBaAHME.
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AHaAK3 AQHHBIX.

e OAHO# U3 KAHOUEBBLIX HOBUHOK B UCMOAb30BaHUM UU B pecTopaHHOM MapKeTUHre ABASIeTCA
CnocobHOCTb CO3AaHUA MEPCOHAAU3UPOBAHHBIX MPEANOKEHUH AAA KAUEHTOB. AATOPUTMbI
MaLIMHHOTO 06yuyeHns aHaAM3UPYHOT NPEANOUTEHUS TOCTEN, UCXOAA U3 UX UCTOPUM 3aKA30B
M NpeANoYTEHUA BKYCOB, U MpeAAaraloT pekomMeHAauuu no 6aopam M Hanutkam. 310
NO3BOASIET pECTOPaHaM YBEAUUUTb CPEAHUI YEK U YAOBAETBOPEHHOCTb FOCTEN.

NepcoHaAM3UpOBaHHbIH MapKETUHT

o Co3paHue NnepcoHaAM3MPOBAHHLIX MApPKETUHIOBbLIX KAMNAHUIA Ha OCHOBE AAHHLIX O rocTe
AN TPeACTAaBAEHUSA Gonee peneBaHTHBIE NPEANOXKEHUI U pekomeHAauni. UM B coueTaHuu ¢
AQHHBIMU ¥ KOHTEKCTOM, CieLMGUYHBIM AN KOMMAHWU, TO3BOAUA MOAYYUHUTb NPEACTABAEHUE
0 notpebutene Ha camom AETaAbHOM YPOBHE, YTO AAET BO3MOXHOCTb B2C ucnoab3oBarthb
NepcoHaAu3aLMI0 C MOMOLUBIO LEAEBbIX NMPEANOXKEHMHA MO MapPKETHHTy W NpoAaxam.
KomnaHuu-nobeantenn B2B BbIXOAAT 3@ paMKK MapKeTUHIa Ha 0CHOBE YUYETHBIX 3anUcei 1
UCTIOAB3YIOT rMNepnepcoHaAu3aLImMio B ceoen pabore [6].

2. ONTUMK3ALUA MEHIO U LieH
AHaAK3 NONYAAPHBIX NO3ULUIA MEHIO

e MWcnonb3oBanue WU pas  aHaauM3a  nonyaspHOCTM  OAOA M HAanNUTKOB  MO3BOAAET
ONTMMKU3UPOBaATb MEHI, pa3paboTatb Ce30HHbIE MEHI0 Ha OCHOBE aHaAM3a CE30HHbIX
TPEHAOB W YCTaHOBUTbL O0AEE KOHKYPEHTOCNOCOOHbBIE LiEHDI.

AvHamuyeckoe LeHoo6pa3oBaHHe

e BHeapeHue AMHaMUuecKoro LEHO0Opa3oBaHMA C YYETOM cCnpoca U MPEANOKEHHA AAA
MaKCMMHU3aLMm1 NPUOBIAM pecTopaHa.

3. NoBbiweHKe KauecTBa 00CAYKMBaHHUA rOCTEH
Yar-60Tbl U BUPTyaAbHble NOMOLLHUKH

e MWUcnoab3oBaHue uat-60TOB M BMPTyaAbHbIX NMOMOLLHMKOB Ha OCHOBE WCKYCCTBEHHOTO
MHTEAEKTa NO3BOASIET ObICTPO OTBEYATh HA BONPOCHI rocTei 24/ 7 U npUHUMATb 3aKa3bl. ITO
CHWXaeT Harpy3Ky Ha NepcoHaA PecTopaHOB U YCKOPAET 00CAYXMBaHHE.

PekomeHpaauuH no Boi6opy 6At0A

o [lpepoctaBreHME TOCTAM peKOMEHAALMIA N0 BbIOOPY OAOA Ha OCHOBE WX NPEANOYTEHUI U
UCTOPUU 3aKa30B.

4, MapKeTHroBble KamnaH1WM U peKAnama
lporHo3upoBaHue cnpoca

e WUcnoab3oBaHne UU pas nporHO3MpOBaHKA CNpoca Ha pasAMyHbie OAOAQ U HAMUTKK, YTO
nomoraetr 6onee 3GPEKTMBHO NMAAHMPOBATb 3anacbl U aKuUU. ITO NO3BOASIET CHU3UTb
U3AEPXKKH U NOBBICUTb KAueCTBO 06CAYKMBAHMSA.

TapretupoBaHHas pekrama
e MWcnoab3oBaHME AaHHBIX O rocTAX AAA pa3paboTku 6onee AeTanbHbIX MapKETUHIOBbIX

International Conference on Exploring Discoveries and Innovations in Overcoming Global Challenges: A Focus on Fundamental and Applied Research, October 25th, 2023

SECTION 1. BUSINESS STUDIES


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

-13-

KaMnaHWi AN NPUBAEYEHUSA HOBbIX U YAEPXXaHWE NOCTOAHHBIX FOCTEM.
5. OueHKa 9pPEeKTUBHOCTH
AHaAU3 U METPUKU
e MWcnonb3oBaHne WU paa aHanM3a 3P(PEKTUBHOCTU MAPKETUHIOBLIX MEPONPUATHA U
KOPPEKLUU CTpaTerMi Ha 0CHOBE NOAYYEHHbIX AAHHBIX.

3aKkaloueHue

NCKyCCTBEHHDIH MHTEAMEKT NPEAOCTABASIET PECTOPAHHBIM NPEANPUATUAM UHCTPYMEHTbI AAS
6onee 3QHEKTUBHOTO U UHHOBALMOHHOTO MapKeTUHra. [lepcoHaAu3upoBaHHbIA NOAXOA, aHaAU3
AAHHbIX M aBTOMAaTW3auus NPOLECCOB MOMOrAlT YAYULIMTb KAuecTBO 0OCAYKMBAHUA TOCTEH M
YBEAMUUTb NPUOLIAL. PectopaHHbli  6U3HeC, ocHOBaHHbIW Ha WKW, octaerca aKTyaAbHbIM
UCCAEAOBATEAbCKMM HanpaBAeHMeM B 006AacTM MapKeTuHra. ABTOP NMPOAONKMT U Aanee U3yuyaTb
3apy6eXHbI# U POCCUWCKWIA ONbIT BHEAPEHUA WCKYCCTBEHHOTO MHTEAAEKTA B AEATEAbHOCTH
pecTtopaHHoro 6usHeca.
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Yuixo Acuer

KaHAMAAQT 9KOHOMUYECKUX HayK, CTapLUWiA HayYHbIA COTPYAHUK OTAEAA 3IKOHOMMKK
Aabireiickuii Pecnybankanckuit UHCTUTYT rymaHUTapHbIX HccaepoBaHUi M. T.M.KepalueBa
Tytrapuwwesa Patuma

MAAALLMIA HayYHbIA COTPYAHUK OTAEAA IKOHOMUKM

Apbireiickuit pecnybAMKaHCKUIA MHCTUTYT F'yMaHUTapHbIX UccaepoBaHui UM. T.M.KepaweBa

Annomayus. B Poccuu xaacmepuasn gopma npocmpancmBentoll opeanusayui IK0HOMUKY HA
hone yugppoboti mparcpopmayuy nPoMuluLIeHH020 cekmopa 8 nociednue eo0bl cmaHoBumMcsa 00HUM U3
NpUopUmemHulx UHCmpymenmod npomviuiiennol nosumuxu. O6 amom cbudemesvcmbyem snauumesbHoe
Buumanue k Bonpocam yHKYUOHUPOBAHUS KAACEPOB cO CIOpOoHbL 20cy0apcmba u peeuoHaAbHbIX Baactierl.
Kaacmepnoiii nodxo0, kax nokasvibaem npakmuxa, He WOAGKO CAYKUm cpedcmBom 0ocmuxeHnus yeseil
NPOMBIUACHHOU — noaumuku  (cmpykmypHole — usMmenenus 6  npomviuiienHocmu, — nobviuienue
KOHKYPEeHMoCnocodHocmu, ycuienue UHHOBAYUOHHOT HANPABAEHHOCU U 1p.), HO U MAKxKe ABasemcs
MOUFHBIM UHCIIPYMEHIMOM 045 CuMyAupoBanus ycmouuuboeo paséumus peeuoHob.

KatoueBvie caoBa: mparchopmayus IKOHOMUKY, HPOMBIULACHHbIL KAACHIEP, UHHOBAYUU,
IKOHOMUHECKUTL POCI, PERUOHANLHAS NOAUTUKA.

Abstract. In Russia, the cluster form of spatial organization of the economy against the backdrop
of the digital transformation of the industrial sector has become one of the priority instruments of industrial
policy in recent years. This is evidenced by the significant attention paid to the functioning of clusters by the
state and regional authorities. The cluster approach, as practice shows, not only serves as a means of achieving
the goals of industrial policy (structural changes in industry, increasing competitiveness, strengthening
innovation focus, etc.), but is also a powerful tool for stimulating sustainable development of regions.

Keywords: economic transformation, industrial cluster, innovation, economic growth, regional

policy.

Bo MHOrux crtpaHax Mupa AN Pa3BUTUA NPOMbILAEHHOCTH, B 0COOEHHOCTH ee
MHHOBALMOHHOI COCTaBAAIOLLEH, UCTIOAL3YETCA KAACTEPHbIW NOAXOA, OCHOBAHHbIW Ha 3KCNAyaTaLuK
MOAOXHMTEAbHBIX 3QQPEKTOB OT NPOCTPAHCTBEHHOW KOHLEHTPAUMM MNPOU3BOACTBA, TaKUX Kak
3KOHOMMA 0T MacwTaba NpoU3BOACTBA, CUHEPTUA, 0OMEH HEABHBIMU 3HAHWUAMM, UCNOAb30BaHUE
06wmx pecypcoB 1 np. TpaAMLMOHHO KAACTepbl, OPraHM30BaHHbIE MO TEM UAW UHBIM NPUHLMNAM,
paccmatpuBaloTca kKak 06pa3oBaHus, CBA3aHHbIE C ONPeAEAeHHOW TeppuTopuel. UMeHHO AaHHan
Tepputop1anbHas 6aAu3ocTb U obecneunBaeT BbilleyKa3aHHbie npeumylnectBa. Ho ¢ pasButuem
UMPPOBOHA 3KOHOMMKA M POCTOM WUHGOPMALUOHHOEMKOCTU TOBApPOB U YCAYr 3QPEKTUBHOCTL
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B3aUMOAENCTBUSA IKOHOMUUECKUX CYOLEKTOB HAUMHAET BCE MEHbLLE 3aBUCETb OT UX PU3NYECKOTO
MecTONOAOKEeHUA. [103TOMy BO3HMKAeT HOBbIW BUA OObEAWHEHWA XO3AWCTBYIOWLMX EAUHMUL,
OCHOBHble TpaHCaKLMKU MEXAY KOTOPbIMHU NMPOUCXOAAT B LMPPOBOM BUPTYaAbHOW CpeAe, KOTOpbie
MO)XHO OXapaKTepu3oBaTh C NOMOLLbIO NOHATUA «LUGPOBOM KhACTEDY.

MU3MeHeHUA B npoLeccax KOHLEHTPaLUW NPOM3BOACTBA U KOHKYPEHTHOW CpeAe CBA3aHbl B
nepByl0 oYepeAb € MPOLECCOM LUPPOBU3ALMU IKOHOMUKU U UHTEANEKTYaAU3aLMEH TEXHUYECKUX
cucteM. MpoHUKHOBEeHUE LUPPOBLIX TEXHONOrMW BO BCE acneKTbl NPOU3BOACTBA CO3AAET MHOIO
BO3MOXHOCTEN AAA NOBbILWEHUA IPGEKTUBHOCTU 3a CUET CHWXKEHMA 3aTpaT Ha B3aUMOAENCTBHE C
NoKynaTeAiMM M NOCTaBLUMKAMM, yNpaBAEHYECKMX 3aTpaT, U3AEPXKEK Ha NoAyuyeHue U 00paboTKy
MHPOPMALUK, pa3BUTUA YAANEHHOW 3aHATOCTHU U T.1. [oABAAOTCA HOBble GOPMbI IKOHOMUUYECKUX U
COLMAAbHbIX B3aMMOAEHCTBHIA: LIEPUHIOBaA SKOHOMUKA, PPUAAHCUHT, INEKTPOHHAA KOMMEpPLMA,
ybep-aKkoHoMUKa, brorocdepa, OHAaNH-00pa3oBaHua U Ap.!

Boratas cbipbeBan 6a3a Poccun cnocobHa NOCAYXUTb OCHOBOW ANl MHTErPaLUU MHOTUX
BaXHENWUX OTpacAel, TaKMX KaK MalUMHOCTPOEHWE, XUMMUYECKAs MNPOMbILAEHHOCTb U
TpaHcnopTHoe 0060pyAOBaHUWE, LEAOAO3HO-OyMaXHada NPOMBIWAEHHOCTb W MOAMrpadus.
dddekTuBHaAA pecTpyKTypu3auua ObIBLLIMX «MPOMbILIAEHHbIX FTMraHToB» B Poccuu Tpebyet raybokoro
B3aMMOAEMCTBUA U COTPYAHUUECTBA MEXAY KPYNHbIM U MaAbiM 6U3HECOM, BAACTbI, By3amu, HUU u
T. M., U 3A€Cb KAACTEpPHbIA NOAXOA NPEAOCTABASET HE0OXOAUMbIE WHCTPYMEHTbI U aHAAMTUYECKYHD
METOAOAOTUI0. [IpUMEHEHUE KNACTEPHOTO MOAXOAA NO3BOASIET AOCTUraTb PACLUMPEHHOIO Pa3BUTUSA
MaAOro U CPeAHero npeAnpUHUMaTeAbCTBa.

CeroaHa opraHu3auus KAnacTepHoOro gopmara pasBUTUA MHHOBALMOHHOW 3KOHOMMWKU B
Poccuiickon ®epepauun BbiCTynaeT BaXHbIM NPOLECCOM, NPU NOMOLLM KOTOPOr0 NPOMCXOAMT
yBeAMYEHUE KOHLEHTPaLMU XO3AUCTBEHHOW AGATEAbHOCTH MHHOBALMOHHBIX NPeANPUHUMATEAbCKUX
CTPYKTYp B peruoHax Hawen crtpaHbl. lpumeHeHHe KAacTepHOro ¢dopmara K OpraHu3auuu
MHHOBALMOHHOW 3KOHOMMWKHM, BKAIOYAA CO3AAHWE KAACTEpPOB, TEXHMYECKUX MAAaTGOpM U T.A.,
CNocoOCTBYET CAEAYHOLLMM NpOLECCaMm:

= CTUMYAMPYETCA NPUTOK NPAMbIX HHOCTPAHHbIX UHBECTULLMIA B IKOHOMUKY POCCHH, LIEABID
Kanutana, KOTOPOro BbICTynaeT UHBECTUPOBAHKUE B NPOEKTbl HHHOBALMOHHOW IKOHOMMUKMH;

- ¢dopmupyloTCA HOBbIE BHELIHME 3IKOHOMMYECKHE CBAI3M npepnpuATMid Poccuu ¢
3apybexxHoiMu 6U3Hec-napTHepamMu U GUHAHCOBLIMU MHCTUTYTaMM, KOTOpPbl€ 3aUHTEPECOBaHbI B
peaAu3aluuu UHHOBALMOHHLIX NPOEKTOB;

— CTUMyAUpYeTcA GOPMUPOBAHUE U Pa3BUTHE HE TOAbKO HaLMOHAAbHOW WHHOBALUOHHOM
CUCTEMbI, HO M PErHOHaAbHbIX MHHOBALMOHHLIX CHCTEM B OTAAAEHHbIX cybbektax P®, uto
CnocoOCTBYET CO3AAHMI0 HOBLIX O0OBLEKTOB NPOM3BOACTBA WHHOBALWOHHOW NPOAYKUMK U
BblpaBHUBAHUA COLUAAbHO-3KOHOMUYECKO AUCIPONOPLUM pa3BUTUA PETMOHOB CTPAHDI.

B coBpemeHHble NPOMbILWAEHHbIE KAAacTepbl Poccun BXOAST BCe O0Able KOMNAHUK U3
pa3HblX peruoHoB, a UHGOPMALMOHHbIE, ynpaBreHYeCKUe U GUHAHCOBLIE TPAHCAKLMKU BHYTPU

" Tarapos B.>K. Liucposoii knactep kak HoBasi hopmMa 3KOHOMMYECKO KOHUeHTpaumn // KpeaTreHas
3koHOMMKa. — 2021. — Tom 15. = Ne 2. — C. 327-340. -URL:10.18334/ce.15.2.111726(naTa obpalleHus:
10.10.2023).
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Khactepa OCYLLEeCTBAAKOTCA B UMPPOBOKA cpepe. B pesyabtate MMEHHO NOCAEAHAA CTaHOBUTCA
BaXHeHWHUM ¢akTopom 0ObLEAMHEHUS KOMMNAHUA, WMeKWUM O0AbLIYI0 3HAYUMOCTb, YEM
reorpapuueckas 6aM30cTb. COBOKYNHOCTb 9KOHOMUYECKHUX CYOLEKTOB, B3aMMOAEHCTBUE KOTOPbIX
OCHOBAHO Ha UMPPOBbIX KOMMYHMKALMOHHBIX TEXHOAOTMAX, CHWKAIOWMWX TpaHCAKUUOHHbIE
U3AEPXKKHK, U UMEET OTHOCUTEAbHO YCTOWYMBDIHA XapaKTep, MOXHO OXapaKTepu3oBaTb C MOMOLLbIO
TepMUHa «uMdpOBOW KhacTep».

Takke cpeAM AEACTBYHOWMX BapUMaHTOB B MOMCKE aAbTePHATMBHbIX  QopM
¢duUHaHCUPOBAHMA NPOLECCOB pa3BUTUA LMGPOBOW IKOHOMUKM Poccun ABASIETCA peanusauys
MexaHW3Ma perHoHaAbHO-4acTHOro napTHepcTBa. PernoHaAbHO-YacTHOE NapTHEPCTBO HEOOX0AMMO
paccmaTtpuBaTh B POAM 00000 BUAA AEATEALHOCTb FOCYAAPCTBEHHbIX MU YaCTHbIX CTPYKTYP B dopme
UHTErpauuu o06wecTBEHHbIX U KOMMEPYECKUX MHTEPECOB C KOMMNETEHLUAMM, YTO NO3BOASIET Honee
3¢ PEKTUBHO pearu30BbIBaTb MHBECTULIMOHHbIE NPOEKTbI. bAaropaps aTomy y permoHOB NOSIBAAETCA
BO3MOXHOCTb peluatb 6onee o0wwMe 3KOHOMUYECKME M COLMaAbHbie NPO6AEMbI HAa OCHOBE
YCNELHOro Pa3BUTUA U SKCNAyaTaLUM NPOU3BOACTBEHHOM U COLMANbHOK MHPPACTPYKTYPbI. 2

Mpumepom  ycnewHoOW  peaAM3auUuM  PErMOHaAbHO-YACTHOrO  MHBECTULUOHHOIO
napTHepcTBa MOXHO NPUBECTU NPOEKTLI, 3anyckaemble B Pecnybauke Aabires.B pernoHe B npowaom
ropy Hayanacb pabora Hap peanu3auued psAAA CTPATErMUYECKM BAXHLIX NPOEKTOB. B ux uucne
drarmaHckui, GAaropaps KOTOPOMY Ha TEPPUTOPUM IHEMCKOrO FOPOACKOro noceneHus byaet
C03AaHa NPOMbILIAEHHAsA 30Ha «JHEeM», KOTOpas AOAKHA CTaTb KpynHeilwei Ha tore Poccun.llepBbiv
pPe3UAEHTOM NMPOM30HbI CTAHET KpYNHbl XOAAMHT SFT Group, B cOCTaB KOTOPOro BXOAMT OAHO M3
cuctemoobpasyrowmx NpeAnpuaTuiA pecnybAMkn — komnauua «KaproHtapa». AOroBOpPUAUCD, YTO
XOAAMHT MOCTPOMT Ha TEPPUTOPUM NMPOM3OHbI BTOPOH B pecnydnMke 3aBOA MO NPOM3BOACTBY
roppoynakoBku. 06bem MHBECTULMIA MOXET cOCTaBUTb 4 MAPA. pybaeir u Gyaet co3paHo 300
pabouux mecr. 3

OAHOBpPEMEHHO HOBbIW MHAYCTPUAAbHbIA NMPOMBIWAEHHBIA NapK MOSABUTCA Ha y4yacTke
naowapbio 32,9 ra B Taxtamykadckom panoHe AAbired, ceBepo-3anapHee xytopa [lcekync.
CTpOUTEALCTBO MHAYCTPMAAbHOW 30HbI CTAHET AOMOAHUTEAbHbIM WMMMYAbCOM AAl  Pa3BUTHA
0TEYECTBEHHOW MPOMBILAEHHOCTU W  MOSIBAEHWS HOBbIX MPOWU3BOACTB, C€NOCOOCTBOBATH
AaAbHeMLwemy pocty peruoOHaAbHOH IKOHOMUKU U 3KOHOMUKH CTPaHbl B LEAOM, MOABAEHUI0 HOBbIX
pabounx mect.OCHOBHOE NPEUMYLLECTBO NPOMBILIAEHHOTO NapKa — 3T0 NAOLLAAU U MHOPACTPYKTYpPa,
NOAHOCTbIO NOArOTOBAEHHAA AN pa3MeLLeHUA NPOU3BOACTB.

B npomnapke «llcekynckuit» npeumyLecTBEHHO OyAyT pa3smeLueHbl NpeANpPUATUSA
CTPOUTEAbHOH Cdepbl, Hanpumep, NO NPOM3BOACTBY ra300A0KOB, OKOHHOTO npoduAs U
METaMOKOHCTPYKLUIA U Apyrie. 310 NO3BOAUT MECTHbIM KOMNAHUAM 3KOHOMUTb Ha AOTMCTUYECKHX
3aTparax Ha nocTaBKy CTpoMmatepuanoB. IhaHupyeTcs uTo NPOAYKLMA, BbiNyCKaemasn pe3uaeHTaMu

2 NeHucosa O.H. ®opmupoBaHne NHHOBaLMIOHHO-MPOMbILLIEHHOIO KNlacTepa B YCNoBUsix L poBoli
TpaHchopmaLmm 3KOHOMUKN // SKOHOMUMKA: BYepa, cerogHsi, 3asTpa. 2022. Tom 12. Ne 8A. C. 16-23. DOI:
http://www.publishing-vak.ru/file/archive-economy-2022-8/b1-denisova.pdf(nata obpaiyeHusi: 08.10.2023).

3 B Apbiree CTpPOSIT KpynHeiwywo Ha tore Poccun npomaoHy. Mazeta KybaHckme HoBoctu ot
23.03.2023r. URL:https://kubnews.ru/obshchestvo/2023/03/23/v-adygee-stroyat-krupneyshuyu-na-yuge-
rossii-promzonu/(anaTta obpawyeHusi: 08.10.2023).
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npomnapka «llcekynckuit», He GyaeT ycTynatb No KauyecTBy 3apyOeXXHOW U CTAHET AA POCCUHCKUX
notpebutener 6onee AOCTYNHOW. 3aBOAbI HAuyHYT pabotatb B TeueHUe OAMXAMLIMX AECATU AET.
Peannsauus npoekta no3BoAUT co3aaTb 335 HOBbIX paboumx mecr. 4

HekoTopble NPOMbILAEHHbIE KAACTEpPbl ABAAIOTCA HE PErMoHaAbHbIMKU, a 00bLEAMHANT
HECKOAbKO CyObEKTOB, 4TO MO3BOAIET CO3AaTb HOBbIE W PACWIMPUTb  CYyLLECTBYHOLLUE
KoonepauUOHHbIE U AOTUCTUUECKHME LLENOYKM C yYacTUEM NPOMBILLAEHHBIX NPEANPUATUIA HECKOABKUX
PErMoHOB, PaCWMUPUTL PbIHKM CcObiITa NPOM3BOAMMON NpPOAYKUMM. Peaan3auus COBMECTHbIX
KAACTEPHbIX  MPOEKTOB  MNO3BOASIET  MWUHUMM3WpOBaTb  3aBMCUMOCTb  OT  MMMoOpTa
BbICOKOTEXHOAOTMYHON MNPOAYKUMM BO MHOTMX OTPACAAX — MAaLLMHOCTPOEHUU, XUMMUUECKOM,
3NEKTPOTEXHUYECKOW, INEKTPOHHOW, (apMaLeBTUYECKOW NPOMBILAEHHOCTH, aBUACTPOEHWH,
aBTOMO6UAECTPOEHUM U T.A. Kpome TOro, 3a CYET peaAn3aluu pa3BUTUA NOTEHLMAAA Ha TEPPUTOPHUAX
CHWXAIOTCA U AOTMCTUYECKME U3AEPXKU. MexaHM3M Takke AOKasan CBOKH 3QPEKTUBHOCTb Kak
MHCTPYMEHT CTUMYAUPOBAHUA MNPOMbILAEHHbIX MNPEANPUATUA K MNOBBLIWEHUI0 X03SCTBEHHOM
CaMOCTOSITEAbHOCTW BHYTPU CTPAHbI.
CoraacHo ®epepanbHomy 3aKoHy oT 31.12.2014 Ne 488-03, cybbektbl PO MoryT peaAn3oBbiBaTh
co6CTBEHHbIE Mepbl CTUMYAMPOBAHUA AAA MPOMBILIAEHHbIX KAQCTEPOB B COOTBETCTBMU C
¢denpepanbHbIMKU TpeboBaHUAMU. BOWTH B NpOU3BOACTBEHHbIA KAACTEP MOXHO NO YNPOLLEHHOW
cxeme, HO NOAPOOHOCTM U HIOAHCbI MOTYT Pa3HUTLCA B 3aBUCUMOCTH OT PEFMOHA.

CeropHsa peectp MuHKUcTEpCTBA NPOMbILLAEHHOCTU U TOproBau Poccuitickoit ®epepauuu
HacuuTbiBaeT 48 npoMbllAEHHbIX KhacTepoB. 0co60e BHUMaHKWE 3aCAY)XMBAET CaMblii KPYNHbIA B
Poccuu MHHOBALMOHHO-NPOU3BOACTBEHHbIA KAacTep «MHHOKaM», CTPYKTypa KOTOPOro BKAOYaeT
6onee 300 yyacTHUKOB-OpraHusauum M3 HUX 20 WHAYCTPUAAbHBIX NAPKOB, NPOMBILIAEHHbIX
NAOLLAAOK U OU3HEC-UHKYOATOPOB HA TEPPUTOPUMN NATU MYHULUNAABHbIX PAHOHOB.

M3 48 npombllAEHHbIX KAacTepoB camoe 6oAblioe koanuectBo (14) cocpeAoToueHO B
Noeonxkbe (MPO), 12 knactepos - B LPO, 8 - B C300. B

B Hactoslulee BpemMA AaHHble KAacTepbl MMEHT pa3Hblii YpOBEHb OpraHW3aLMOHHOIo
pa3BUTUA: TOAbKO 3 NPOMbILLAEHHbIX KAACTEpa COOTBETCTBYHOT BLICOKOMY YPOBHI0, 10 - cpeaHemy, a
31 - HaxoAATCA HA CTaAMM HAYaAbHOTO Pa3BUTHS.

Camoe 60AbLLOE YUCAO NTPOMbILLAEHHbIX KAaCTEPOB COCPEAOTOUEHO B EBponeiickom yactu
Poccuu, rae HabaropaeTca HabOAbLLAA UHHOBALMOHHAA aKTUBHOCTb: MPUBOAKCKMIA, LleHTpanbHbIi
u CeBepo-3anaaHblii pepepanbHble OKpyra. CoOTBETCTBEHHO, HAUMEHEE Pa3BUTbIMU C TOUKHU 3PEHUS
KAacTepHOro obpa3oBaHuA CEroAHs ABAAOTCA AanbHEBOCTOUHbIN, HOXHbIA U CeBepoKaBKa3CKMii
depepanbHble OKpyra.

PernoHamu-AMpepaMu N0 KOAMYECTBY NPOMbILUAEHHbIX KAGCTEPOB ABAAOTCA YAbSHOBCKas
U Yenabunckaa obaactu, r. Cankr-letepbypr u Pecnybauka TatapctaH, koTopble MMeT no 3
KnacTepa B KaXAOM pernoHe; a Takke Omckasn, Kaayxckas, lMenseHckasn u BopoHexckas obaacTy,
UMEHoLLME N0 2 KAACTEPHbLIX 06pa3oBaHus.

4 AVA Group aHOHCMpOBan CTPOWTENLCTBO Npomnapka «lcekynckuiti» B Agbiree. BusHec-IaseTa.
Hosoctn PoctoB Ha [oHy ot 16.06.2023r. URL:https://bizgaz.ru/2023/06/16/ava-group-anonsiroval-
stroitelstvo-promparka-psekupskij-v-adygee.html(gata o6paryeHns: 08.10.2023).
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Bce npombILIAEHHbIE KAACTEPbI OTHOCATCA K FOCYAQPCTBEHHOW GpopMe COOCTBEHHOCTH W
pa3BuBaloTca Ha npuHuunax Greenfield. AaHHbii cnocob6 npeanoAaraeT CTPOMTEALCTBO
MHHOBALMOHHOIO Mmapka «MoA KAY» Ha 6G0AbLIOW CBOOOAHOW TEPPUTOPUM CO 3HAYMTEAbHLIMU
MHBECTULIMOHHLIMU BAUBAHUAMMK. OAHAKO 3a CYET NPOEKTUPOBAHUA COBPEMEHHOW MHPPACTPYKTYPbI
U HOBbIX KOMMYHWUKaUWA peann3yeTcsi BO3MOXHOCTb CYLIECTBEHHOr0 pPoOCTa NPOU3BOACTBEHHbIX
MOLLHOCTEN C MEHBLIMMU U3AEPXKKAMMU.

3a nepuop 2017-2021 rr. 610AKET XO3AUCTBYHOLIMX CYOBLEKTOB, OYHKLMOHUPYHOLUMX B
YCAOBUSAX KnacTepHbix o6pasoBanuii, Ha HUOKP yBeanuuaca B 1,5 pasa, a cpeAHErop0BoM Temn
pocta - Ha 8%. Takue noka3aTteAu roBopAT 00 0CO3HAHHOM OTHOLLEHMW NPEANPUATUIA KAAcTepa K
BaXHOCTU W Heob6X0AMMOCTM pa3paboTKW W BHEAPEHMA WHHOBALMW, HENOCPEACTBEHHO
0Kas3blBalLIMX BAUSIHUE HA KOHKYPEHTOCNOCOOHOCTb KAAaCTEpPHOTo 06pa3oBaHHus.

Bonee 72% 610 AKETHBIX CPEACTB CO CTOPOHbI FOCYAAPCTBA HaNpaBAEHO Ha GOPMUpPOBaHUE
UHOPACTPYKTYPbI, CTAMYAUPYLOLLEN 06pa30BaTeAbHbI U MHHOBALMOHHbIW NOTEHLIMAA KAACTEPOB. ITO
CBfi3aHO, B NepBy0 04YepeAb, C HE0OXOAUMOCTBIO YKPENAEHUSA METOAOAOTMM «TPOWHAN CNUPaAb» U
YK€ UMEHLLLMMUCA NOAOKUTEAbHBIMU NPAKTUKAMU KAQCTEPHOTO Pa3BUTHA.

locypapcTBeHHOE (UHAHCMpPOBaHWE Koonepauuu KhacTepHbiX 00pa3oBaHUit B LEAsX
peanu3auMu NPOEKTOB BO3MOXHO, €CAM YUCAO YYaCTHMKOB npeBbilaer 2 eAuHUUbl. OAHaKO
¢UHaHCUPOBaHKUE KOONEPALMOHHBIX CBA3€E# B KAACTEPHOM Pa3BUTUM 3@ pacCMaTpMBaeMblil NepUOA
He3HauuTeAnbHoe (11,8%). pon3BoACTBEHHAA KOONepaLua KaacTepos Poccuu B HacToswee BpemMs
pa3BuUTa Ha HU3KOM YpOBHE - TOAbKO B 3,1 % CAyyaeB OTMeuaercA poCT AQHHOIO fnoka3saTend,
Hay4yHO-UCCAEAOBATEAbCKUE KOONEPALIMOHHBIE CBS3U UYTh Bbille - 6,6%.

Metoponorus ThobanbHO#M KnactepHoi o6cepBatopuu B PO onpepeaMAa HauMeEHbLUWH
nopor 3GPpeKTMBHOCTU KoonepauuoHHbIX npoueccoB - 28%. B 60AbLIMHCTBE CTPaH-AMAEPOB MO
KAQCTEPHOMY Pa3BUTUIO AAHHbI NOKa3aTeAb MMeeT 3HaueHus o1 30% po 60%.

MpU nNpakTHYeCKOM NPUMEHEHWM KAACTEpPHOro ¢opmarta B OpraHu3auuMu LUPPOBOM
TpaHCGOpPMaLUU NPOMbBILUAEHHOTO CEKTOPA 3KOHOMMUKU UCMOAB3YIOTCA CAEAYIOLLIME MEXaHU3MDbI:

1) ®opmupyeTcd MHCTPYMEHT COOAOAEHWS MHTEPECOB BCEX CTOPOH HALMOHAAbHOW
MHHOBALMOHHOW CUCTEMbI B ONMTMMAaAbHbLIX Nponopuusax (B NepByld ovepepb, CTeHKXxonpepamu
BbICTYNatT rOCyAapCTBO U NPEANPUATHSA).

2) Ucnoab3yeTca MHCTPYMEHT AUBEPCUPUKALUN PUCKOB MHHOBALMOHHON IKOHOMUYECKOW
AEATEAbHOCTH Yepe3 Co3AaHue 06bEKTOB NPOM3BOACTBA B PA3AUUHbIX PETMOHAX CTPAHbI.

3) ®opmupyerca 3GPeKT CUHEPrUM, NPU KOTOPOM COYETaHWEe LEeAed COLMAAbHOrO,
3KOHOMMYECKOro, NPOM3BOACTBEHHOTO U WHBECTULMOHHOIO Pa3BUTUA MPUBOAAT K YABOEHHbLIM
pe3yAbTaTam npu opraHu3aLuu UHHOBALMOHHO| 3KOHOMMKHM.

4) Co3paetcsi NOTEHUMAA pOCTa YPOBHA KOHKYPEHTOCMOCOOHOCTU perMoHaAbHbIX
3KOHOMMUYECKUX CUCTEM.

5) Ucnoab3oBaHue 06BLEKTOB NPOU3BOACTBEHHbIX MOLHOCTEN MECTHBIX NPEANPUATUA AAS
opraHusauuuM Ha ux 6ase nytem MOAEpPHU3aUUKU CyOLEKTOB WHHOBALMOHHOOPUEHTUPOBAHHOIO
NPOU3BOACTBA NPOAYKLUM.
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B Poccuu npuUMeEHsIeTCA CMellaHHas MOAEAb OpraHM3auMKM KAacTepHoro dopmara
Pa3BUTUS UHHOBALMOHHOW 3KOHOMUKMU. TO NO3BOAAIET NOAYYMUTb TAKUE BbITOABI, KAK ONpeAeAeH e
NPUOPUTETOB C NOAAEPXKKOH rOCyAapCcTBa B paMKax NPOrpaMMHOro 610 )KETHOTO pUHAHCUPOBAHHUA,
a Takke pa3paboTka MexaHM3MOB, KOTOPble YCTPaHSAT OCHOBHble 6apbepbl, NPENATCTBYOLLUE
Pa3BUTUIO KAACTEPOB U BMECTE C HUMM HALMOHAAbHOW MHHOBALIMOHHOMH CUCTEMBI. 5
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busHec-la3erTa. HoBoctu PocroB Ha AoHy oT 16.06.2023r.
URL:https://bizgaz.ru/2023/06/ 16/ava-group-anonsiroval-stroitelstvo-promparka-psekupskij-v-
adygee.html(pata obpawenus: 08.10.2023).

5. Pa3ButHe WHHOBALUWOHHBLIX KAacTepoB B PoccuMM- aHaAMTHYECKUE MaTepHanbl
«\enoBoW npoduab». URL:https://delprof.ru/press-center/open-analytics/innovatsionnye-
klastery-rossii/(aata o6paienus: 10.10.2023).

5 Pas3BuTe WHHOBAUWOHHBLIX KracTepoB B Poccun- aHanutudeckne matepuansl  «[enosoi
npodunb».URL:https://delprof.ru/press-center/open-analytics/innovatsionnye-klastery-rossii/(gata
obpaweHusa: 10.10.2023).
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KaHAMAAQT 9KOHOMUYECKUX HayK, CTapLUWiA HayYHbIA COTPYAHUK OTAEAA 3IKOHOMMKK
Apbireiickuii PecnybankaHckuit UHCTUTYT rymaHUTapHbIX UccaepoBaHuii M. T.M.KepalueBa
Tytrapuwwesa Gatuma

MAAALLMIA HayYHbIA COTPYAHUK OTAEAA IKOHOMUKM

Apbireiickuit pecnybAMKaHCKUIA MHCTUTYT F'yMaHUTapHbIX UccaepoBaHui UM. T.M.KepaweBa

Abstract. In most countries of the world, a significant part of the country's well-being is built on
income from organizing a tourism business. In modern conditions, the tourism industry has a significant
impact on the development of the global economy. In connection with economic growth, an increase in the
cultural and material level of the population, tourism claims to be the leading export industry in the world.
For the successful development of the tourism industry, it is necessary to create a competitive tourism
industry that will satisfy the growing demand of consumers and make a significant contribution to the socio-
economic development of the regions.

Keywords: tourism industry, investment attractiveness, investment potential.

Annomayusa. B borvuwuncmbe cmpan mupa cywecmbennas 4acmv 04a20COCMOAHUS CIPaAHbL
cmpoumcs Ha 00X00ax 01 Op2AHUSAUUL MYpUCHUUecKkoeo busHeca. B coBpemennbix ycao8usx unoycmpus
mypusma okassibaem cywecmbernoe Bauanue Ha pasbumue MupoBotl sxkoHoMuku. B c6a3u c sxoHomuueckum
pocmom, noBviuieHuem KYAbIMYpHO20 U MAMEpUaIbHo20 YpoBHA HACeleHUSs MYpUusM npemenoyem Ha
cmamyc Bedyujeni sxcnopmuon ompacau 8 mupe. Iaa ycnewinoeo pasbumua uHOYCmMpuu mypusma
HeobX00UMO c030aHUe KOHKYPEHIMOCHOCOOHOU MYpUCHICKOT ompacau, komopas 0ydem yooBiemBopsams
pacmywemy cnpocy mnompebumenen u BHocums cyujecmbennvii 6xaa0 6 CcOUUANLHO-IKOHOMUUECKOE
pasBumue peeuoHob.

KatoueBvie  caoBa:  undycmpus — mypusma, — uHBeCMUYUOHHAA — NPUBLeKATNEABHOCIY,
UHBeCMUYUOHHII NOMEHYUAA.

Typu3m, Kak ckasaHo B «CTpateruu pa3sutua Typusma B Poccumn po 2035 ropa», AONKEH
BbICTyNaTb ABUraTeAeM PErMOHAAbHOIO Pa3BUTUA, 00bEAMHAIOLIMM 3BEHOM MEXAY KOMMEPYECKOM
3aMHTEPECOBAHHOCTbID Pa3AMUHbIX HanpaBAeHUA Ou3Heca, NpUOPUTETaMM TOCYAAPCTBEHHOM
NOAMTMKM U KYABTYPHbIMKU TpeboBaHMAMM obliectBa. B Hactoslee BpeMsi MHAYCTPUS OTAbIXa
AIBAAETCA OAHOM U3 Hanbonee BOCTPEOOBAHHOW U CTPEMUTEABHO pacTyLLEen 0TPaCcAbIO, Kak MUPOBOIA,
TaKk M OTeYeCTBEHHOW IKOHOMMWKU. [AaBHbIM acrnekroM, BO3AEUCTBYIOILMM Ha COLMAAbHO-
9KOHOMMYECKOE pa3BUTME peruoHa, fBASETCA HapacTaHMe WHBECTULMOHHOTO MOTEHLMUAA],
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COKpaLLEHWe PUCKOB MHBECTOPOB, YTO W ONpPEAEASieT UHBECTULMOHHYHO NMPUBAEKATEABHOCTb, Kak
TEPPUTOPUM, TaK U OTAEAbHBLIX €€ NPOU3BOACTB. AAA GOABLIOTO UMCAA PErMOHOB Chepa OTAbIXa W
Typu3Ma UMeeT pellatoliee 3HaueHWe B MOBbLILEHUU WX UHBECTULMOHHONH aKTMBHOCTU. CAeayer
paccmaTpuBaTb KOHLEMUWI0 NMOUCKA MEXaHW3MOB pPOCTa MHBECTULWOHHOW NpPUBAEKATEAbHOCTH
TYPUCTCKO-PEKPEALMOHHON Chepbl Ha YPOBHE perdoHa, WCCAeAOBATb TEKYLLYID CHTyaluio,
TEHAEHLMU Pa3BUTUA, ONPEAENsiTb NPoOAEMHbIE MeCTa, TOYKU POCTa U TPaKTOBaTb NPEANOXKEHMUS,
HanpaBAeHHble Ha NOBbILIEHWE WHBECTULMOHHOIO pe3epBa U CHWXEHUE CTENEHU HaCTYNAEHUS
PUCKOBBIX COOLITUI AN MLHBECTOPOB. ©

MoHMMaHue CYWHOCTU WHBECTULMOHHOW NMPUBAEKATEABHOCTU AOAKHO OCHOBbIBATbCA Ha
KOMMAEKCHOM NOAXOAE, MOCKOAbKY WHBECTULLMOHHYH NPUBAEKATEAbHOCTb PErHOHA (MAU KOHKPETHOW
OTPacAW B PErloHe) HeAb3si pacCMaTpPUBATLCA OTAEAbHO OT MHBECTULIMOHHOWH NPUBAEKATEABHOCTH
KOHKPETHOW KOomMnaHuK. ECAU roBOpUTL ONPEAEAEHHO 0 chepe Typu3Ma U OTAbIXa B pPErMoHe, TO
WHBECTOP, OLIEHUBAIOLLUIA MHBECTULMOHHDIH NOTEHLMAA U YPOBEHb PUCKA B PETUOHE, HE OCTaBUT 6€3
BHUMaHMA OTAEAbHbIE GUPMbI, TOCKOALKY UMEHHO B pa3BUTUE KOHKPETHbIX TPEANPUATUI (NTPOEKTOB)
NPEeANoAaraeTcs BAOXKEHUE CPEACTB.

B uenom, MHBECTULMOHHBIW NPOLLECC- 3TO HECTaHAAPTHbIHA cnocob NpuobLIeHHUs MHBECTOpa
K 00bEKTY KanUTaAOBAOXKEHWI, OpPraHU3YeMbli B LIEASIX MOAYYEHUA UHBECTULIMOHHOW NPUOBBIAW NyTEM
WHBECTUPOBaHUA. BAOXEHUS B TypUCTUUECKYIO Chepy He0OX0AUMO paccmaTpUBaTh Kak NPUMEHEHHE
MaTepUaAbHbIX CPEACTB, B BUAE AOATOCPOYHbLIX KanUTaAOBAOXEHUW B HEE C LeAbH) NMOAYYEHUS
XXenaeMo# NPUOBLIAK OT BAOXKEHHbIX CPEACTB Kak BHYTPU CTPaHbI, Tak U 3a rpaHuLEen. 7

YcnoBus, nobyxpalowue K NPUBAGUEHUHD GMHAHCOBBLIX MOTOKOB, MOIYT ObiTb
MHOroo6pa3sHbIMKU: CTPEMAEHHE K HapalLMBaH1IO NPOAAX U YCAYT B chepe Typu3ma; noTpebHoCTb B
PEKOHCTPYKLMK U COBEPLIEHCTBOBAHUM UMEIOLLENCA MaTePUaAbHO-TEXHUUECKOW 6a3bl (Hanpumep,
MOAEpHU3aLua 060pyaOBaHMA, NPUMEHEHWE COBPEMEHHOW CTPYKTYpbl pe3epBUPOBaHUA);
HamepeHWe pa3BUBaTb HOBbLIX GOPM AEATEALHOCTH (MPOABWXKEHUE HA PbIHOK TYPUCTCKOM UHAYCTPUM
HOBOIrO TYPUCTMUECKOTO MNPOAYKTa MAM ¢dopmata YcAyr). ITH GaKTopbl BbIAEASIIOT BaXHOCTb
(QUHAHCOBLIX BAOXEHMA B CO3AAHUM IKOHOMMUUECKOW OCHOBbI AN PELUEHUS COLMAAbHO-
9KOHOMMUYECKMUX NpobAaem.

Mpobrema AMHAMMUKU U3MEHEHWS! UHBECTULIMOHHOTO NOTEHLMAAA ABASIETCA CyLLECTBEHHOM,
NOCKOAbKY B Npolecce ynpaBAeHUS WHBECTULMOHHOW AEATEeAbHOCTbIO HEOOXOAMMO BbISIBUTb U
KhaccUULMPOBaTb INEMEHTbI WUHBECTULIMOHHOTO NOTEHLMAAA U NPOAHAAW3UPOBATb YCAOBUS, NPU

6 AnekcaHgpos I'.A., BakuHa W.B., Ckeopuosa .. n gp. MpuenekarenbHOCTb NMHBECTULIMOHHOIO
KiMMmara 1 MHBECTULIMOHHBIE PUCKU: METOL0JIOMNS, METOAbI OANArHOCTUKN 1 OLEHKN: MOoHorpadms. Mockea:
KpeaTtnsHas akoHomMmuka, 2020. 31-32 c.

7 CkopHuyeHko H.H. O6ecneyeHne WHBECTULMOHHOWN MNpuBREKaTeNbHOCTU permoHoB Poccuun B
YCINOBUSAX BIIMSHUA MeXZyHapopaHbIX caHkumin // BectHuk Camapckoro yHusepcuteTa. r. Camapa:
OkoHomuKa 1 ynpasneHue. 2022. T. 13, Ne 2. C. 100-108.
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KOTOPbIX OHW OYAYT U3MEHATLCA. ITO HECOM3MEPUMO BaXKHO AAA AaAbHEMLLEro NAAHWPOBAHMUA U
peanM3auMuM UMHBECTULMOHHLIX npoueccoB. [oAXoAbl K  KhacCMOUKALMW  COCTaBAAIKOLLMX
MHBECTULIMOHHOTO  MOTEHUMAAa PErMoHOB  AONKHbI  OCHOBBLIBATbCA Ha  YCTAHOBAEHHbIX
KNaCCUDUKALMOHHBIX KpUTEPUAX U NPECAeAOBaTb AOCTKEHUE ONPEAEAEHHDIX LieAen. &

WHBECTULMOHHAA NPUBAEKATEALHOCTb TEPPUTOPUIA ABASIETCA pellalolwmnMm (akTopom npu
Bbl6ope 06bEKTA KAaNUTaAOBAOXKEHHUIA. YuuTbIBas NOTPeOHOCTU B pecypcax OAHUX yYaCTHUKOB PbIHKa
U BO3MOXHOCTb, @ TaKXe XeAaHWe MHBECTUPOBATb BPEMEHHO CBOOOAHbIE CPEACTBA APYrMX NMpH
3aKAHOUEHWM AOTOBOPA MEXAY HUMM, UHBECTULMOHHYIO aKTUBHOCTb HAAAEXMUT paccmaTpuBaTth Kak
0CHOBOMNOAAraoLLyt0 KaTeroputo. 9

NoteHuuan Pecnybanku Apbiress — 6orateiumi. Ha cpaBHUTEAbHO HEOOABLLIO TEPPUTOPUU
COCPEAOTOYEHO OFPOMHOE KOAMYECTBO PEKpPeaLMOHHbIX pecypcoB. ECTb BO3MOXHOCTM U AAA
3KCKYPCUOHHOTO, U AASl aKTUBHOTO 03A0POBUTEALHOTO OTAbIXa BCEN CeMbeN. B pecnybanke mArkumn
KAMMaT, U B Atob0e BpeMs roAa MOXHO HalTH OTABIX N0 BKycy. [pupoAa U ropHbii peabed Apbireun
NPUBAEKALOT AWOUTENEN AaKTUBHOTO OTAbIXA U IKCTPEMAAbHBIX BUAOB CnopTa. 3AeChb BaXEH HE TOAbKO
06beM BAOXKEHHbIX UHBECTULIWH, CO3AaHUE OOABLLIETO KOAMYECTBA MECT Pa3MeLLEHUs, HO U HOBbIH
CTaHAQpPT KauecTBa TYPUCTUUYECKMUX YCAYT U COXPaHEHWE MPUPOAHLIX PECYPCOB.

MUcnonb3oBaHWe B peKpeaulMoOHHbIX LeAsiXx AaroHakCKOro Haropbsi IBAIETCA OAHUM W3
npuoputeToB CTpaTerMu couManbHO-3KOHOMUYECKOro pa3sutusi Pecnybanku Apbires oo 2030 roaa.
Co3paHue aKoKypopTa AaroHaku He TOAbKO CKaXETCA Ha Pa3BUTUW TYPUCTUUECKOW OTPACAM, HO U
OKaXeT CyLLEeCTBEHHOE BAUSHUE Ha 3IKOHOMUKY pecnybAUKU B LEAOM.

Mpu HaAMuMK ropHOro KAactepa AAbIres nNokKa O0CTaeTcsl B CTOPOHE OT aKTUBHOIO Pa3BUTUA
FTOPHOABDKHOTO Typu3Mma. B 6amxaliume roabl NAAHUPYETCA 3anOAHUTL 3TOT npobea, peaau3oBaB
MacLITabHbIA NPOEKT N0 CO3AaHUI0 BCECE30HHOT0 FOPHOTr0 3KOKypopTa «AaroHaku». Ceiuac Beaytca
NpOeKTMPOBaHKE U NOATOTOBUTEAbHBIE PABOTLI, B CAEAYIOLLEM FOAY HauHeTeA cTpouTenbcTBo. K2030
roay 3Aecb NAAHUpPYeTcA 00ycTPoUTb 0KOAO 37 KM Tpacc,

NocTpouTb 16 KaHaTHLIX AOPOT, CO3AaTh 6oaee 2,5 ThiC. HOMEPOB B FOCTUHULLAX U KEMIMUHTaX.

Apyrum KpynHbIM NPOEKTOM ABASIETCA CO3AaHUE MHOrOQYHKLUUOHAALHOTO TYPUCTCKO-
pekpeauMoHHOro napka «AaxoBckas noasiHa». TeppuTopus pacnoaaraeTcs B ypouuiie Aeryako B
OAHOH M3 XXMBOMUCHEWLIMX AOAMH NpeAropui Apbired. 1o OyAeT LeAblii KOMNAEKC 00bLEeKTOB

8 TMogeepbHbix O.E., JlykesiHoBa A.A., LlepberHko E.B., KoHoHoBa E.C., Mexosa W.A.
MHBECTULUMOHHAA NPUBEKATENBHOCTb POCCUNCKNX PEMMOHOB B YCNOBUSAX TpaHchopMauum 3KOHOMUKK //
OKOHOMMKa, NpeanpuHMMaTEeNbLCTBO 1 NpaBo. . KpacHosipek: 2022. T. 12, Ne 4. C. 1435-1452.

9 Opyd T.A. Ocobble 3KOHOMUYECKUE 30Hbl Poccum: oueHka 3eKTUBHOCTU AESTENbHOCTU U
npakTka npusnedyeHns nHeectuumn // BecTtHuk Camapckoro yHusepcuteTa. r. Camapa: OKOHOMKKa 1
ynpasneHue. 2020. T. 11, Ne 2. C. 49-55.

International Conference on Exploring Discoveries and Innovations in Overcoming Global Challenges: A Focus on Fundamental and Applied Research, October 25th, 2023

SECTION 1. BUSINESS STUDIES


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

D4

TYPUCTUYECKON MHOPACTPYKTYPLI, NOAYEPKUBAIOLLMX ITHOrPadUUYECKUE U KYABTYPHO-UCTOPUYECKUE
0COOEHHOCTU peruoHa.

CpeaM BaXHbIX HanpaBA€HMA paboTbl - CO3AaHME COBPEMEHHOW  AOPOXHOM
UHPACTPYKTYpbI, KOTOpas CBSXET TePPUTOPHI0 PecnybAnKK B e AMHOE TYPUCTHYECKOE NPOCTPAHCTBO,
«3aKOAbLIEBaB» CaMble NOMYAAPHbIE HA CETOAHALIHUI AeHb TYypUCTHYECKHE 00beKTbI. BoAbLLas YacTb
MHOPACTPYKTYPHBIX MPOEKTOB, B TOM YUCAE N0 PA3BUTUIO AOPOXHOW CETH, OyAET OCYLLECTBAATLCA B
paMKax HaLMOHaALHOTO NpoeKTa «Typu3m U UHAYCTPUSA FOCTENPUUMCTBAY.

MhaHupyemblii 06beM BHEOIO AKETHBIX UHBECTULIUI COCTABASIET NOPAAKA
23,5 mapa. py6. Mpu ycroBUKM pearn3aunu AAHHOTO NPOEKTa BKAAA TYPUCTCKOW oTpacAv B BPI
pervoHa Bbipactet ¢ 0,5 po 3,5%. 06bem Bbipyuku B rop AOCTUTHET 3,5 mapa. pyb. C yuetom
MYALTUNAMKATUBHOTO 3¢ ¢ekTa, poct BPI pervoHa coctaBut nopsaka 7%, 6yayT co3paHbl HOBblE
pabouue mecta.

Takke B pamKax WHAMBWMAYaAbHOW NpPOrpaMmbl COLMAAbHO-3KOHOMMUYECKOTO pPa3BUTUA
Pecny6anku Apbires Ha nepuoa Ao 2024 ropa HauuHasa ¢ 2020 roaa oCyLLECTBASIETCA PEKOHCTPYKLUA
pAoporu AaxoBckass — naato AaroHaku. B pamkax MHAMBMAYaAbHOW NporpaMmel nNpeAyCMOTPEHbI
MepOonpUATUA U N0 IHepreTMYeCcKoMy obecneyeHuto Kypopta «\aroHaku», Ha 3Tu ueau B 2021-2024
ropax 6yaer HanpasaeHo 1050,0 mapa. pyb6.

Tak Xe, ecTb NMAaHbl N0 AaAbHeWleMY WHOPACTPYKTYPHOMY pPa3BUTUIO B paMKax Kak
CYLLECTBYHOLLMX FOCYAQPCTBEHHLIX NPOrpaMM, Tak U pa3pabaTtbiBaeMoro HauMOHaALHOTO NpoekTa
«Typu3am W MHAYCTPUA roctenpuumcTBa». baaropapa TakoW rocyAapCTBEHHOM MOAAEPXKKE
NOABAAKOTCA COBPEMEHHbIE TYPUCTUUECKUE 06LEKTHI B ropax, M BMeCTe C TeM €CTb 3anpoc Ha
peaAn3aLuio HOBbIX NPOEKTOB.

Tak KaKk HEeCKOAbKO pa3 nepecekarotc rpaHuubl Apbiren u KpacHopapckoro Kpas B
NPEArOPHOM U TOPHOW MECTHOCTH, MEXAY CybbeKTaMu 3TUX PErMOHOB CyLIECTBYET 3HauMTEAbHasi
Koonepauusa npeAnpUHUMATened, KOrha B €AWHbIAW TYPUCTCKUA NPOAYKT BKAKOYEHbI MecTa
noceweHus B Apbiree u KpacHopapckom kpae. OrpoMHOe KOAMUYECTBO TYPUCTHYECKUX MapLUpyTOB
NPOXOAMT M0 TEPPUTOPUM U Kpas, U AAbiren. CaMblid TAaBHbIA COBMECTHbIW NPOEKT — AereHAAPHbIA
mappyt «Tpuauatka», NONYAAPHbLIA Y COBETCKUX TYPUCTOB, — MPOXOAUT Yepes ropbl K MOpHo.
MapwpyT npoaeraeT uepe3 KpacuBerluue ydacTku KaBKa3CKUX rop U 3akaHYMBAeTCA BbIXOAOM K
YepHomy mopto. Yactb mapuipyta uaeT uepe3 KaBka3sckuii 6uocdepHbiii 3anoBeAHUK WMEHM
LWlanowHuKoBa.

B nocnepHee Bpems HabAOAAETCA MHTEPEC KPYMHbIX 3aCTPOMLLMKOB K FTOPHbIM panoHaM
Aabireu. B uenom Bo Bcem MUpPe TYPUCTUUECKAs OTPACAb Ha TOPHLIX TEPPUTOPUAX — HULIA AN MAAOTO
6u3Heca, 3ayacTylo AaXe CEMEWHOro npeAnpuHMMaTeAbcTBa. KpynHble 3aCTPOWLLMKM, U3BECTHBIE
FOCTUHWYHbIE GPEHADBI, HA HaLL B3rASIA, MOTYT MPUATH TOALKO HA FOPHOABDKHBIA KypopT.

Takum 06pa3oM, MOXXHO CAEAATb BbIBOA, YTO CYLLECTBYET MHOXECTBO GAKTOPOB, BAUAIOLLUX
Ha UHBECTULIMOHHBIH NOTEHLUWaA pernoHa. UHBeCTop, npeXxAae Yem BAOXKUTL CPEACTBA, ONUPAETCA Ha
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npeACTaBAEHHbIE GpAKTOPbl, @ TaK KaK, KaXAblii U3 HUX TECHO CBA3aH APYr C APYroM, TO HYXHO
NnoBbIlWaTh GAKTOPbl B KAXAOW CpeAe perdoHa. Tem caMbiM OyAET YAyYLIaTbCA UHBECTULMOHHBIN
NOTEHLMUaA PerMoHa, CAeAOBaTeAbHO, KOAMUECTBO WHBECTULIUI B pernoH GyAeT yBeAuunBaThes AaXe
B YCAOBMSIX BAMSIHUA| MEXAYHAPOAHBIX CAHKLWH.
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Abstract. The article considers the importance of IT-technologies in education for forming better
skills of engineering for schoolchildren and the role of classes in informatics in this process.
Keywords: IT-technologies, robotizing, artificial intellect.

Poccuiickoe ob6pa3oBaHMe Ha COBPEMEHHOM 3Tane CBOEr0 pPa3BUTUA NpeTepneBaeT
cepbe3Hble U3MEHEHUA B acnekT LMGpoBU3aLuK U npenopaBaHuA UT-TeXHOAOrMIA LIKOAbHUKaM. Ha
YpOKax NPUMEHSAIOTCA HOBbIE NOAXOAbI K TEOPUU U NPAKTUKE NPenoAaBaHUA MHPOPMATUKH, KOTOPas
ceiyac ctana 0AHOM U3 camblX BOCTPEOOBAHHbBIX U NEPCNEKTUBHBIX AUCLUMAMH.

Ha coBpemeHHOM 3Tane 06yyeHusa UT-TexHOAOrMAM 3a METOAOAOTHUECKYH) OCHOBY GepyTca
U3BeCTHble paboTbl Takux aBTOpOB, Kak A. A. bocoBa (2018), T. b. 3axapoBa (2018), A. M. Epwos
(2018) u Ap., a TaKkxKe - UccaeAyeTca MeXAYHapOAHbIA onbIT U OIOC.

OaHako ceropHs npenopaBaHue UT-TexHOAOrM - 310 He NPOCTOW MpoLecc, yuyuTbiBas
BHEAPEHWE TaKUX CBEXMUX UAEH, KaK BHEAPEHHE B Npouecc 00yYeHUsi INEMEHTOB pPOOOTOTEXHUKH,
NporpaMmmMMUpOBaHusA, UCKYCCTBEHHOr0 WHTemekta [4]. He crout 3abbiBaTb U 0 pa3BUTUK Y
LWWKOAbHUKOB HaBbIKOB Pabotbl ¢ rpadUuyeckKUM M MYAbTUMEAMA KOHTEHTOM, TPEXMEPHOro
MOAEAMPOBAHMA, CETEBOr0 aAMUHUCTPUPOBAHUA, MUKPOINEKTPOHUKH U T.A.

CoBpeMeHHass METOAMKA MNpeAnoAaraeT nepemMeHbl B CTPYKType LWKOAbHOIO Kypca
UHOOPMATHKK, KOrpa 063aTeAbHO BBOAATCA YPOUHbIH U BHEYPOUHbI KOMNOHEHTbI AUCLIMNAWHDI, U
OHU MOTYT PEryAUPOBAaTbLCA yYUTEAEM B COOTBETCTBMU C UX BO3MOXHOCTAMM U NOTpebHOCTAMM. 310, B
CBOK OYepeAb, NPUBEAET K PoCTy nonyAapHocTM WT-TeXHOAOTWi cpeau yvawmuxca v Oyaer
cnocobcTBoBaTh NpodopueHTauuu yuawmxea [1]. B kauectBe OAHOrO M3 BCMOMOraTeAbHbIX
KOMMOHEHTOB MOXHO MCMOAb30BaTb MOAYAbHbIA KYPC UHPOPMATUKK C COAEPXKAHUEM KOMMNETEHLUIA
World Skills Junior [2].

CaepyeT OTMETHTD, YTO Cerduac B HaLlen CTpaHe OLLyLaeTca 0CTpas HexBaTKa UHXEHEPHBbIX
KaApOB, M 3TOT (GaKT BbINYCKHUKAM LIKOA CAEAyeT B3fTb Ha 3ameTKy npu Bbibope Oyayuien
npodeccun. HeobX0AMMO pa3bACHATL Y4alMMCA NPECTMKHOCTb AQHHOW NPOdeccuH, AaTb UM
CTpaTernueckui OPUEHTUP Ha aKTUBHOE H3yuyeHue obyuvaiowiein cpepbl No HanpaBaeHusm T
obpa3oBaHuA, MaTeMaTUKH1, TEXHOAOTUU.
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3apaua LKOAbI, B TOM YHCAE, TOMOYb YYaLLMMCA ONPEAEAUTLCA C BbIDOpOM cBoei byaywuei
cneuManbHOCTM U pabotbl. Pa3BuTMe MHTEpeca K MHXEHEPHbIM Npodeccusm, NPUBAEYEHHE K
UHXEHEepPHOMY 06pa30BaH1I0 HAAO HAUMHATL CO LWKOALIL. Monyaapusauusa npodeccuit CBA3aHHbIN C
IT chepoit cCMOXET NOAHATL CTATyC MHXEHEPHOT0 06pa3oBaHMA U NPUBAEYb UHTEPEC CErOAHALIHUX
WWKOAbHUKOB K MOAYYEHUI0 YIAYOAeHHbIX 3HaHMW B 3Tok obnactu [3]. KpyXku B cucteme
AONOAHUTEAbHOTO 00pa30BaHKs, HAaNPaBAEHHbIE HA NMPAKTUYECKYHD AEATEAbHOCTb, CBA3aHHyI0 ¢ IT
TEXHOAOTMAMM, NPUBAEKAKOT BHUMAHWE AeTed M MOTUBUPYIOT MX K MOAYYEHUID WHXEHEPHOro
06pa3oBaHKA B AAAbHELIEM.

B cucteme AONOAHUTEABHOTO 00pa30BaHKUA LWKOAbI MOXHO HanaAUTb PaboTy KpyXKOB no
HECKOAbKUM HanpaBAEHUAIM, CBA3aHHbLIM C pa3BUTMEM MHTepeca LUKOAbHUKOB K npodeccuam B
obaact IT: 310 MOryT 6bITL TaKUe 06AaCTH, Kak 3D MOAEAMPOBAHKE, INEKTPOHUKA, KOMIbHOTEPHbIH
AM3aiH, CUCTEMHOE aAMMHUCTPUpOBaHWe. B paboTe KpyXKOB yualuecsa CMOrYT pa3BuBaTb W
3aKpenAsTb HaBblKK, NOAYYEHHbIE Ha ypokax no UT-texHonoruam.

B pe3yabTate NPUBACUEHUA KPYKKOBOW AEATEABHOCTU No acnektam WUT-TexHOAOrMH, y
y4yawmxca GopmMUpyoTCA 3HaHUA 06 onepaLWoHHbIX cUcTEMaX, Yrpo3ax B o6aacTM 6e3onacHoCTH,
OHMU BbINOAHAIKOT NPAKTUYECKKE PabOoTbl N0 OCHOBAM PEMOHTA U HACTPOMKW KOMNbIOTEPHON TEXHUKK
U MOOUAbHBIX YCTPOMCTB, HacTpoiku Touek WiFi n pabouux ctaHuuii. IT0 NO3BOAAET yyalUMCA
NPUMEHATb CBOW 3HAHUA M HaABblKW BHE LWKOAbI [4]. AaHHble HaABbIKM pacLUMPAOT KPYrosop
yyallimxcs, AQKOT UM NPeACTaBA€HME O HOBbLIX TEXHOAOTUAX, NEPEAOBbLIX HanpPaBAEHUAX pa3BUTHUA
MHPOPMALMOHHDBIX CUCTEM U YCTPOMCTB.

K 0KOHuaHMI0 Kypca yuyawmecs 6yayT y)xe UMeTb 3HaHUA 0 6a30BbIX acnekTax 06CAyYKMBAHUSA
M YCTPAHEHUA HENOAAAOK, TeXHUKe 6e30MacHOCTM, OCHOBHbLIX WHCTPYMEHTax W NPOrpaMMHOM
obecneyeHuu, noatTanHon c6opKe HACTOALHOTO KOMMNbiOTEpa, cnocobax yCTaHOBKW OnepaLUOHHbIX
CMCTEM U MHOTOM APYrOM.

91 nAeU NOATBEPXKAAIOTCA AEATEAbHOCTbIO MEXAYHAaPOAHBIX OHAAMH-LWIKOA IT-npodeccuit
AnA peTeld Rebotica n Kaspersky Academy, kotopble NnpoBeAr ONpoC CpeAU yuaLuuxcs B Bo3pacTe oT
8 A0 14 AeT OTHOCUTEALHO MX NpeAnouTeHUi B 0baactu Bbibopa byaywen npodeccun B coepe IT:
CaMbIMK NONYAIPHBIMU NPOPECCUAMM CPEAM YUaLLUXCA OKA3aAUCh pa3paboTunk Buaeourp, baorep
¢ cobcTBEHHBIM KaHanoM Ha Youtube, nporpammuct, Be6-pu3aiinep, 3D-mopenbep [2].

Kpome Toro, npodeccuss UT-UHXeHepa cCuuTaeTca BeCbMa BbICOKOONAAUMBAEMOM, MO
CpaBHEHUIO C ApyrUuMu npodeccuamu. 03ToMy MHOrMe yyaliuecs 3auHTEpecoBaHbl TaKUMM
chepamMmnTpyAa, Kak KPYnHble MeXAyHapOoAHble IT-kKoMnaHUu, KpynHble MapKeTNAEChl U pa3AuuHble
arperatopbl YCAYI W CEpBUCOB, KPyNHble NMPOMBILWAEHHbIE NPeAnpuATUsA, 6aHKW, GUHAHCOBLIN
CeKTop.

Bce 311 ycuAns B UTOre AOAKHbI NPUBECTH K pacTyLuemy UHTepecy pAetel K IT. HanomHum, uto
B 06nactu UT-TexHonorui HabAtopaeTca AedULMT KaApOB Mo HOBbIM HanpaBaeHusam: Data Science,
DevOps 1 no TpapAMLMOHHBIM, Hanpumep, B IT-pekpyTtmenTe [1].

International Conference on Exploring Discoveries and Innovations in Overcoming Global Challenges: A Focus on Fundamental and Applied Research, October 25th, 2023

SECTION 2. EVALUATION AND STRATEGIES FOR EDUCATIONAL CHANGE


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

28-

boaee TOr0, y yyawmxca Co3Aal0TCA KOMNETEHLWHU, KOTOPbIE MOMOMYT UM B AaAbHeWLeM
0CBOEHUM npodeccuu, reiimmdukauuu o6pasoBaHUsi, CO3AAHUM Pa3AMUHbIX UHGOPMALUOHHDIX
o6pa3oBaTeAbHbIX NPOAYKTOB U APYTUX cdepax.

Camo coboii pasymeercsi, He06X0AUMO Bbi3biBaTb MHTEPEC LIKOALHUKOB, HE pyraTb MX 3a
OWKOKK Ha HayanbHOM 3Tane o0byueHus, 6o ycnex B A060I 06AACTM HAauMHAETCA, KaK NPABUAO, C
OLWKMOOK, U HYXHO HAayuWTb yyaluxcsi He 60ATbCA MX coBepLaTb. BaxHo no3BoAdTb yyalwumcs
JKCNepUMEHTUPOBaATb U HabupaTbea onbiTa B AO6OM 06AaCTH, U B TOM uKcae B IT.

Ha ypokax MHOCTpaHHOro fi3blka Takke BO3MOXHO NPUBAEYEHUE HaBbIKOB UT-TexHOAOTUI
AN NPOBEAEHUA BHEKAQCCHBIX MEPONPUATUNA, CO3AAHUA INEKTPOHHOW 6a3bl ¢ ynpaXKHEeHUAMU No
pa3HbiM acnekTam A3blka, UrPOBLIX 3aAaHUH, Npe3eHTaLui U MH. Ap. Takas pabota cnoco6eTBYET He
TOAbKO 3aKPENAE€HUI0 MOAYYEHHbIX HABbLIKOB Ha YpoKax MHGOPMATUKW, HO U MO3BOAAET Ayulle
OBAAAETb A3bIKOM, HOBOW AeKCUKO U TpaMMaTU4YE€CKUMU HaBbIKaMK B NPOLLECCE CO3AAHUA TOW UAU
MHOW NPOrpaMmmel.

Takum 06pa3om, MOXHO NOBLICUTL MHTEPEC yYalLUXcs K IT npodeccuam, a Takke - NOBbICUTb
YPOBEHb 3HAHUM yualLuxca, caatowwmx EM3 no uHpopmatuke v 061uil ypoBEHb UX 3HAHWUIA.

OnbIT NPOBEAEHUA KPYXKOBbIX 3aHATMW TaKKe AAaeT BO3MOXHOCTb MOAHATb YPOBEHb
UHTEpeca yyawmuxca K 6onee raybokomy ycBoeHuto WUT-TEXHOAOTMIA, pacLIMPEHMI0 Kpyrosopa B
AQHHOM M CMEXHO# 00AaCTAX, a TAaKXKe — K 0CBOEHUIO KOMNETEHLMi cneuuanucta no UT HayaabHoro
YPOBHS C AaAbHeWLIerh OpueHTaLmei Ha npodeccuoHanbHY0 Kapbepy B coepe IT.
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AUCTaHUMOHHOE oﬁyquMe: I'Ip06l\eMbI M NOAOXXMTEAbHbIE MOMEHTBI B Chepe AETCKOro TEXHUYECKOI0o
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3aBeayHoLLasn OTAEAOM TEXHUYECKOTO U AEKOPATUBHO-NPUKAAAHOTO TBOPUYECTBA,
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Abstract. The article evaluates the positive and negative aspects of the forced introduction of distance
learning in institutions of additional education using the example of practical experience in the work of the
department of technical and arts and crafts creativity of a municipal budgetary institution of additional
education of the Center for the Development of Creativity of Children and Youth of the city of Voronezh.

Keywords: distance learning; additional education for children; children's creativity.

Annomanus. B cmamve 0aémcs oyenxa nosoKumesbHbIM U HeeamuBHbIM CropoHam BuiHyKOeHH020
Buedpenuss OucmanyuonHoeo obyueHus 6 yupexoeHus O00NOAHUMEAbHO20 00pa3obanus Ha npumepe
npakmuyecko20 onvima paboms. omoesd MexHuueckozo u Oexkopamubro-npukiadHozo méopuecmba
MYHUYUNAABHO2O — DI00XKemH020  YupexOeHus 00noAHumenssHoeo odpasobanus Lenmpa pasbumus
mbopuecmba demeii u woHouecmba 2opoda Boponexa.

KaroueBuvie caoBa: oucmanyuonnoe obyuenue; donosnumerstoe obpasoBanue Oemeil; Oemckoe
mBopuecmbo.

Mepexop Ha AMCTAHUMOHHOE 00yuyeHWEe B YCAOBUAX BbIHY)KACHHOW W30AALMM B NEPUOA
naHpaemuu COVID-19 cran pas Hac 60AbLIMM BbI30BOM M MOLLUHBIM CTUMYAOM AASl HEOOXOAWUMBIX
nepemeH. OKasaBWMCb B HEOObIYHbIX YCAOBMSAX paboTbl neparorn OTAEAA CTOAKHYAUCh CO
MHOXeCTBOM Npobaem npu nepexoAe Ha AUCTaHLMOHHOE 00yueHue [1, c. 2].

FhaBHOI NpobAEMOIi AAF BCEX CTAAA HETOTOBHOCTb NEPEXOAUTbL Ha TaKoi dopmar obyueHus,
OTCYTCTBME OMNbITA, NPAMbIX PYKOBOACTB K AEACTBUIO, CTOPOHHWUX BCMOMOraTeAbHbIX PECypcoB M
MCTOYHMKOB UHGOPMALIUKU, KOTOPbIE MOTAM ONEPaTUBHO NPEAOCTaBUTb AAPECHYI0 UHOOPMALMUIO U
nomMoLLb B OpraHu3auuu obpa3oBaTtenbHOro npoLecca B Takom Gopmare, N0CKOAbKY CUTyaLus Gbina
3KCTPEHHOM AAA BCEX YPOBHEH 00pa30BaTeAbHOM CUCTEMDI.

Mpu otcyTcTBUM Y 00yUaroLWwMXca NOCTOAHHOIO AOCTYNa K 06pa3oBaTeAbHbIM pecypcam MAU
TeXHUYEeCKOMy 000pyAOBaHUIO, a TaKKe BPEMEHU Ha BbINOAHEHME 3aAaHWi B AMCTAHLIMOHHOM
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dopmarte, neparoru crapaaucb 06ecneunts MUHAMBUAYAAbHbIH NOAXOA K AETAM U BO3MOXHOCTb AAA
AOCTYNa MaKCUMaAbHOTO KOAMYECTBA 00yUaloLMXCA K 3aHATUAM.

Mpu BbI6GOPE NAGTGOPMBI AAA 06yUEHHA NEAATOTH OPUEHTUPOBAAUCD
Ha CBOM BO3MOXHOCTM M NOXEAAHWUA poauTened. Haubonee NONyAAPHLIMK NAOLLAAKAMU AAS
NPOBEAEHUSA 3aHATUI B AUCTAHLIMOHHOM (opmaTe CTaAW: rPynnbl 06bEAUHEHUI B MECCEHAKEpaX

WhatsApp, Viber, counancHoin cetn «BKoHTakTe», BUAEOKOHDEPEHUUM Yepe3 nporpammbl Zoom U
Scype. (Puc.1)

PucyHok 1. Pa6ota Haa co3paHueM MyAbTGUAbMA B AUCTAHLMOHHOM dopMaTe.

HyxHo 6ObIA0 cO3AaBaTh CneLManbHbIi 00pa30BaTEAbHbIW KOHTEHT AA NPOBEAEHUA 3aHATUI B
AMCTaHUUOHHOW dopMe, MOCKOAbKY TaKoW ¢popmar UMeeT psA 0COOEHHOCTEH AAA BOCNPUATHA U
MHOXECTBO TEXHUYECKUX HIOAHCOB.

boAbIMHCTBO 3apaHMK AN AeTei  NPEeAOCTaBAAAMCb B dopmate BUAEOPANOB U
MYABTUMEAWUMHDBIX NPe3eHTaLUM, COAEPXKaHUE KOTOPBIX UMEAO CXOXYHO CTPYKTYPY:

e (06bABAeHME TEMbI 3aHATUA, TPOBEAEHUE KPATKOT0 MHCTPYKTaXa No TeXHUKe 6e30nacHOCTH.

o Teopetnueckans uHbOpMauUMUA NO Teme 3aHATUA, NOAAHHAA B WUrPOBOM MAM APYrom

yBA€KaTeAbHOM dpopmare.

e [lepeyeHb HEOOXOAUMbIX MHCTPYMEHTOB U MaTePUANOB.

e KpaTtkoe onucaHue U3roTOBAEHUA PaboTbl B LLEAOM, MPUMEP TOTO, YTO AONKHO NOAYYUTCH NO

UTOram BbINOAHEHUA 3aAaHUA.
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e [loapobHas no3atanHas cxema CO3AaHUA TBOPYECKOH paboThl N0 Teme 3aHATHS.
e KomMmeHTapuu u pa3bACHEHUA neparora no cpokam U popme NpeAOCTaBAEHUA OTYETHBIX
matepuanos. (Puc. 2)

MEY A0 LEHTP PAIBMTIA TBOPIECTEA
AETEW W WOHOWECTRA

164018 r. Bopowox yn Nywxmwcsan 2,20
Ten. B (473)277-21-85

Havunaem padomy 6 ubeme. Yucmoii bogoii
cmauubaem nobeprrocms sucma go auHUL
20puzonma. 3amem geaaem 3abubry neda.
Wznoawzyem pagnste Xonogrote ubema.
Ocmabasiem donee cbemaute yuacmsu

gas odaarob.

Pucym 3agruil naan. Hamenaem kpony gepeboeb na cpegrem naane. enonwzem menawie ubema.
Das yeropenus borcowanus padomut modico ucnoabiobams gen. (TOADKO C PODUTEATMN!!)

Padomaem ¢ KOMNOFULUOHHLLM LEHMOPM.
Toruroit Kucmoto npopadamstbaem cmboa u
Bemuiu gepeboel. Yumounsiem nepegruii naan.
Ha 3agnem naane mooicro rapucobams
HEO0AbULOH GOMUK.

‘Bom makas Komnoauuus y Hac noayuaacs!

PucyHok 2. BapuaHT npeAoCTaBAEHUS 3aAaHUSA N0 U300 pa3UTEAbHOMY TBOPYECTBY AN
CaMOCTOATEAbHOMH PabOTbl B YCAOBUAX AUCTAHLIMOHHOTO 00yueHus.

CroxuBluanca cutyauua cnocobctBoBana 6onee TECHOMY OOLWIEHWIO € POAUTEAIMM
obyuyatowmxca, 3acTaBUA@ HaXOAUTb HOBbI€ TOUKU CONMPUKOCHOBEHUS, TAK KaK OAHOM M3 CaMbIX
cepbE3HbIX NpobAeM, BO3HUKLLIMX B NPOLLECCE AUCTAHLIMOHHOTO 00yyeHuUs CTaAa HEFrOTOBHOCTbL YacTH
pOAUTEAEH OKa3blBaTb HEMOCPEACTBEHHYH) AMUHYH) MOMOLUb AETAM B 00yuyeHUM, Aaxe, €CAU 3Ta
NOMOLLb 3aKAOYaAaCb TOAbKO AULLb B 00ecneyeHun AeMOHCTPALUU 3aAaHUA AETAM AOLLKOABHOTO U
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MAQALIEro LWIKOALHOTO BO3pacTa U NOCAEAYHOLLEN OTNPABKE OTYETHLIX MaTepUanoB. Takue poAUTEAUH
ObIAM TOTOBbI PEryAapHO NPUBO3UTb peOEHKA HA OYHble 3aHATMA, NPEeAOCTaBAATb He0OX0AUMbIE
maTepuanbl, 3aTpauMBaTb KakKue-TO CBOM NpOYMe pPecypCbli, HO TOAbKO HEe MNpPUHMUMATb
HenocpeACTBEHHOE yyacTue B 0Opa3oBaTeAbHOM npouecce. B 3Toi cuTyauum OCHOBHbIE YCHUAUA
neaaroroB 6biAM HanpaBAEHbl HA Pa3bACHUTEAbHYIO U KOHCYALTATUBHYHO paboTy C pOAUTEAIMM, Ha
OKa3aHue HeoOX0AUMOW NOAAEPXKU U NOMOLLK, YTOObI POAUTEAU MOTAW U3MEHUTb CBOE OTHOLLEHUE
U cTeNeHb BKAOYEHHOCTU B 06pa30BaTeAbHO-BOCNUTATEALHbIW NPOLLECC.

TpyAHOCTb TaKXe 3aKAOYaAacb B NPABUALHOW OpraHWU3aLUU CUCTEMbI OOLLEHHA C POAUTEAAMM
o6yuatowmxcs. Ans atoro o6ueHue B Cetu ObIAO YETKO CTPYKTYPUPOBAHO, ONpPeAeAeHbl KOHKPETHbIe
KaHaAbl UHGOPMALMK, BPEMEHHbIE TPaHULbl, B paMKax KOTOPbIX NPeAOCTaBAAAUCDH, KaK 3aAaHuUA,
TaK U OTYETHbIE MaTePHUaAbl MO HUM.

HecmoTpa Ha AOCTaTOYHOE KOAMYECTBO OOBLEKTUBHLIX MUHYCOB, NEPEX0A Ha AMCTAHLUOHHOE
obyueHue UMeA W PAIA MOAOXKMTEAbHbIX MOMEHTOB. [leparor NOBLICMAM YPOBEHb BAAAEHUS
COBPEMEHHbIMU KOMMYHWUKATUBHBIMU TEXHOAOTMAIMU, CMOTAM HAy4YUTbCA HOBOMY, OCBOMWTb
He3HaKoMble AAS cebs GopMbl U METOALI paboTbl. 3a HECKOAbKO MecsALEB PaboTbl B AUCTAHLLUOHHOM
¢dopmate KaXAblii U3 neparoroB cmor paspabotatb M NpoTecTUPOBaTb COOCTBEHHYID CHUCTEMY
06yueHus U B3aUMOAEHCTBHUA C AETbMU U POAUTEAIMMU.

06yueHue B yAarAEHHOM popmate NO3BOAMAO BbibUpaTh yaoOHOE AAa paboTbl BpeMsi, YAEAITb
60AbLIEe BHUMAHUA KaXAOMY pebOEHKY, yuuTbiBas €r0 MHAUBUAYaAbHLIE 0COOEHHOCTH, UTO KpanHe
CAOXHO CAeAaTb NpU rpynnoBoi ¢opme paboTbl. AeTAM ObiAM AOCTYNHBLI NEPCOHAAbHbIE 3aAaHUA U
PEKOMEHAALMK N0 CO3AAHWI0 TBOPYECKUX PaboT, B oTAMUME OT HOALLUIMHCTBA 3aAaHWi B paMKax
obpa3oBaTenbHOM MpPOrpammbl, KOTOPble MMEKT KOHKPETHbIM ¢opMaT, NpUEMAEMbIA AAA
NOAABAAOLET0 OOAbLUMHCTBA 00yyaloWMXCA OAHOW BO3PACTHOW Trpynnbl M ropa 06yyeHUs.
MNosBUAACb BO3MOXHOCTb BbIAGAUTb 0OAbLUE BPEMEHW U PECYpcoB AN TEOPETUUECKOM uacTu
obpa3oBaTeAbHbIX NPOrpamMM, TaK KakK MOABMAOCH OOAblIE TEXHWUECKUX BO3MOXHOCTEM
NpeAOCTaBUTb pa3HO00Opa3HbI TEMATHUECKUI MaTepUan AN CAMOCTOATEALHOTO U3yueHus. (Puc. 3)
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B npownom rogy 66ina Ha 3TOK 3aMeyaTeNnsHON ,MacluTabHoNM BbiCTaBKe B
MockBe,NocBALLEeHHO TB-BY M Xu3HW W.E.PennHa. ApKui XyaoXHUK Yenoeek BKNOUMTb yBeOMNeHUs
,IPEKPACHbIV Neaaror CAeNan HeoLeHMMbIN BKNaA B UCTOPUKD PYCCKOTO UCKyCCTBa!!
06s3aTeNbHO NOCETUTE BbICTABKY,XOTS Gbl BUPTYanbHo!! PacckasaTb Apy3pam

Q Artzoom. UcKycCTBO B fleTansax. Mpurnacutb apysen

Einé
cue

3KCKYpCHA Mo BbicTaske Mnbu PenuHa 8 Mockse. #/TekunnAN3

Mognucanbl 13 gpy3ei
96 yyacTHUKOB ﬁﬂ

Cratbu

Mew3ax HaCcTpoeHUA

O6cywaeHuA

Mcuxonoruyeckoe
ConpoBoOXAeHue Knyba

PucyHok 3. lpepoctaBaeHre yuebHbIX MaTepUMAn0B B TEMaTHUECKOM coo0LecTee B
couuranbHoM ceTu «B KoHTakte» pas AMCTAHLIMOHHOTO 00yYeHUA H30CTYAUN.

Pe6EHOK MOr NoAyyaTb OT NEAArora AONOAHWUTEAbHYIO WHGOPMALMIO, HanpaBAEHWE Pa3BUTHS,
CCbIAKM Ha MaTepuanbl N0 UHTEPECHOMY AASl HEFO TBOPYECKOMY HanpaBAEHUI0. KaXAbil U3 AETEH,
6Aaropapsi MHTEPAKTMBHLIM MacTep-KhnaccaM CMOT OCBOMTb HOBYHO TEXHUKY XXMBOMUCU WAM
AEKOPaTUBHO-NPUKAQAHOTO TBOPYECTBA, MOAYYUTb HOBbIA HABblK B TEXHUYECKOM MOAEAUPOBAHUM.
MNeparoru Morau BOCNOAb30BaTbCA CTOPOHHUMMU 06pa30BaTEAbHBIMU PECypcamMu, pasmeLEHHbIMU B
cetn UHTepHet, Kotopbie 3QGEKTUBHO AOMOAHAAM HArASAHBIK M WMAAKOCTPATUBHBLIA MaTepuan,
NpeAyCcMOTpEHHbIH nporpammoi. Meparory o6MEHUBAAUCL APYr C APYTOM OMbITOM, AEAMAWCH
HapaboTkamu ¥ aBTOPCKUM 06pa30BaTEAbHbIM KOHTEHTOM.

Hecmotpa Ha popmart 0byueHus, B KoHLE yuebHOro ropa bbina NpoBeAeHA 3aluyUTa TBOPYECKUX
NPOEKTOB B 00bEAUHEHUAX O0TAEAA, NPOBOAUAMCH AUCTAHLMOHHbLIE BOCNUTATEAbHbIE MEPONPUATUSA.

CAeAyeT OTMETHUTD, UTO AAXE B CAOXHBIA NepuoA ¢ anpeas no UioHb 2020 ropa obyuarowuecs
OTAEAa NOKa3aAW BbICOKYI0 PE3YAbTaTUBHOCTb Y4aCTUE B KOHKYPCaX PasAMUYHOTI0 YpOBHS.

Mpu nepexope Ha AUCTAHUMOHHOE OOyuyeHME OAHOM M3 OCHOBHBLIX 3aAau ObINO He TOAbKO
COXPaHUTb KOHTUHTEHT 00yyaloWMxca B MaKCMMaAbHO BO3MOXHOM COCTaB€, HO W OCYLLECTBAATb
06yueHue Ha BbICOKOM NPOdECCUOHAALHOM YPOBHE, UTOObI AETU U POAUTEAH ObIAU MOTUBUPOBAHDI
NPOAOAKATbL 3aHATUSA B HALLKUX 06beAUHEHHUAX. ITO ObINO 0COOEHHO aKTyaAbHO B CBA3M C TEM, UTO B
3TOT NEPUOA Mbl HE UMEAU HUKAKOTO GOPMaAbHOTO BAMSIHUA, 4TOObI 06ecneuntb cebe ctabuabHyHo
nocewaemoctb 3aHATHiA. braropapsa aBTopuTeTy neparora, ero 3HTy3ua3my, MHTEPECHOH popme
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nopauu yuyebHoro marepuana, A€TMU CMOFAM HE TOAbKO COXPaHWTb WHTEPEC K 3aHATUAM, HO M
oLLyLEHHe CTaOUABHOCTH, 3aLLMLLEHHOCTH, BEPY B AOOPO M XXU3HEYTBEPXKAAIOLLYIO CHAY TBOPYECTBA.

(Puc. 4).
PucyHok 4. AeBOuKa AEMOHCTPUPYET CBOI PUCYHOK,
CO3AAHHbIX N0 UTOFaM AUCTAHLMOHHOIO 3aHATHUSA.
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AcepoBa lepekvies ApudoBHa

cryaeHTKa Il kypca bantuitickoro ¢pepepanbHOro ynusepcutera uMenn Ummanyuna Kanra;
Kyry6aesa lMNoAauHa ArekceeBHa

ctyaeHTka Il kypca baatuiickoro depepanbHOro yHusepcuteta umeHu UMmaHyunaa Kanta
HayuHblii pykoBoAUTEAb: U3paHOB Bhaaumup AreKcaHAPOBHY

3aBeAyoLUI Kapeapor pyHAAMEHTAAbHON MeAULMHBI MeAULMHCKOTO MHCTUTYTA BOY, poKkTOp
MEAULMHCKHUX HayK, npodeccop.

Abstract. This paper discusses the use of the O-RADS (Ovarian-Adnexal Reporting and Data
System) classification system for ultrasound examination of the ovaries and appendages. O-RADS is a
standardized reporting and management system for ovarian and adnexal neoplasms that provides a
structured approach for malignancy risk assessment and clinical decision making. The work substantiates
the relevance of using O-RADS in Russia, and also analyzes the problems associated with its implementation,
training, limitations and updates. The work also addresses the issue of the legality of using O-RADS in
clinical guidelines.

Key words: Ultrasound, gynecology, ovary, cyst, diagnosis, neoplasms.

Annomayus. B dannoii pabome paccmampubaemcs npumerenue cucmemst kaaccugpuxayuu O-
RADS (Ovarian-Adnexal Reporting and Data System) 01a yasmpazBykoBoeo ucciedobanusn AUUHUK0B u
npudamxoB. O-RADS abasemca cmandapmusupobaHHoil CUCEMOU OMYemHOCU U YynpabieHus
HOB000pazobanuAMy AUMHUKOE U npudamkol, komopas obecnenubaem cmpykmypupobarnnsii no0xo0 044
OueHKU pucKa 310xauecmbenHvix 00pasoBanuil u NpUHAMUA KAUHUYeCKUX peuwienutl. Paboma obocrobBuiBaem
axmyasvHocms npumenenus O-RADS 6 Poccuu, a mawoxe anaiusupyem npobaemvl, cBasanuvie c ee
Guedperuem, obyuenuem, oepaHuHeHUAMU U 0bHOBrenuamu. Paboma maioke paccmampubaem Bonpoc
saxonHocmu ucnoavsobarnus O-RADS 6 kaununeckux pekomMeHoayusax.

KaroueBuie caoBa: Y310, eunexonoeus, suunux, kucma, oudaeHocmuxa, Ho6oobpasobanus.

BeeaeHue: YabTpa3BykoBoe uccaepoBaHue (Y3U) aBAAETCA BaXHOW 4acTbio COBPEMEHHOM
MEAULMHCKOW AWArHOCTUKK, B 4acTHOCTH, B 0obAacTM ruHekonoruu. OAHaKo AAA obBecneuyeHus
BbICOKOTO KauyecTBa AWArHOCTMKM M eAMHbIX CTaHAApPTOB Bpauam HeoOXOAMMO MMETb CUCTEMY
KnaccMdUKaLMK, KOTOpas NOMOraeT OLeHWTb 00pa3oBaHMA U U3MEHEHUA B OpraHax MaAoro Tasa
XEHLLMHbI C BbICOKOW TOYHOCTBH).
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BaaHHOM KoHTeKcTe, Knaccudukauua ORADS (Ovarian-Adnexal Reporting and Data System)
npeacTaBasieT co60# 3HaYMMbIA MHCTPYMEHT AAA Bpauei Y3U 1 ruHekonoros

0-RADS (Cuctema OTYETHOCTM M AAHHbLIX O AWYHMKAX W NpPUAATKAX) — ITO cUCTeMa
KhaCCUOUKALUU, UCMOAb3yemMass AN CTaHAAPTU3UPOBAHHOW OTYETHOCTM W YNpaBAEHMUA
HOBO0OPa30BaHUAMMU AMYHUKOB U NPUAATKOB.

OHa o6ecneunBaer CTPyKTYPUPOBaAHHbIA NOAXOA AN KAACCUDUKALMUM PUCKA 3A0KAUECTBEHHBIX
HOBO06OPa30BaHMI U NPUHATUA KAMHUUECKUX PELLEHWH.

Cuctema knaccudpukauuu 0-RADS 6bina pa3paboTaHa AAA NOBbILLEHUS NOCAEAOBATEALHOCTH
M TOYHOCTM OTYETHOCTM M YNpaBAEHU HOBOOOPA30BAHWUAMW AMYHMKOB M NpUAATKOB. OHa
KhacCUULMpYET 3TM 00pa3oBaHMA NO Pa3AMUHLIM YPOBHAM pPUCKA HAa OCHOBE PE3YAbTaToOB
BM3yaAU3aLUKU U APYTUX KAMHUYECKHX GaKTOpOB.

Cucrema knaccudukauun 0-RADS cootBetcTByeT cucteme oueHok ot 0- RADS 1 po O-RADS 5,
NpUYeM KaXpas OLEHKa yKa3blBaeT Ha pa3AMYHblA YpPOBEHb MOAO3PEHUA Ha 3A0Ka4yeCTBEHHOE
HOBOOOGpa3oBaH1e. ITO NOMOraeT NPUHATL COOTBETCTBYHOLLME PELLEHUS N0 BEAEHUIO U ACUEHUIOD.

AKTyaAbHOCTb:

1. MoBbiweHUe ToYHOCTU AMarHocTUKU: ORADS npeaocTaBASIET CTPYKTYPUPOBAHHYIO
CUCTEMY OLLEHKM OMyXOAEH AIMYHUKOB U NPUAATKOB, UTO cnocobCTBYET OOAEE TOUHOM AMATHOCTUKE. ATO
no3BoAsieT Bpauam 6OoAnee paHO BbIIBAATb 3AOKAYECTBEHHble 00pa3oBaHUA M YCTaHaBAMBATb
NpaBUAbHbIE TAKTUKK AEYEHHSA.

2. EavHble craHpaptel:  Ucnoab3oBaHue knaccudukauuu ORADS cnocoberByer
YCTaHOBAEHUIO € AMHbIX CTAHAAPTOB B TMHHEKOAOTMM, YTO BaXXHO AN CPABHEHUA U 00MeHa AaHHbIMU
MEXAY BpauaMu U MeAULIMHCKUMM YUPEXAECHUAMM.

Npobaembi:

1. MNpuHatve u ctaHpapTu3auus. OpHOW M3 nNpobAeM, CBSI3aHHbIX C BHEAPEHUEM,
ABAIETCA YPOBEHb NPUHATUA U CTaHAAPTU3aLLUMKU CUCTEMbI KnacCUdUKauun 0-RADS B Me AMLIMHCKUX
yupeXxaeHuax. A MEeAULIMHCKUX PAaBOTHUKOB BaXXHO UCMOAb30BaTb NOCAEAOBATEAbHbIW MOAXOA K
OTYETHOCTM M YNPABAEHWUID HOBOOOPA30BaHUAMW SWUHMKOB W NPUAATKOB, 4TOObI 06ecneuutb
3O PEKTUBHYIO KOMMYHUKALMIO U CONOCTaBUMOCTb PE3YALTATOB.

2. 06yueHue 1 3HaKOMCTBO. YcnelHoe BHeApeHue cuctembl 0-RADS 3aBucur ot TOrO,
YT0 MEAULMHCKUE PabOTHMKM AONKHBIM 00pa3om 00yyeHbl M 3HAKOMbI C €€ PYKOBOAALLMMU
NPUHUMNAMKU U KpuTepuamu. CooTBeTCTBYIOLIME NpOrpammbl 06yueHHs W 06pa3oBaHUs MOTYT
nomoyb 06ecneynTb TOYHOE U NOCAEAOBATEAbHOE NPUMEHEHUE CUCTEMbI KAaCCUPUKALUM.

3. OrpaHuueHus. Kak u awobas cuctema knaccudukauuu, 0- RADS umeet cBou
orpaHuuenus. OH B NepByo 0YepeAb OCHOBAH Ha pe3yAbTaTax BU3yaAu3aLMu U He yUuTbIBaEeT Apyrue
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aKTopbl, TakWe Kak UCTOPUA OOAE3HM NALMEHTA UAW pe3yAbTaTbl AaOOPATOPHBIX UCCAEAOBAHWA.
Kpome Toro, TouHoctb cucteMbl 0-RADS mMoXeT BapbMpOBaThCA B 3aBUCUMOCTH OT KBaAUPUKALIUK U
onbiTa Bpaua.

4, NpoaonkeHUe uccreA0BaHUI U 0OHOBAEHUI. AAA NOBbLILLEHUS TOAE3HOCTH CUCTEMDI
knaccudukauuu 0-RADS Heo6X0AMMbI MOCTOAAHHbIE UCCAEAOBAHUA U 0OHOBAEHUS ANl YTOUHEHUS U
YAYULLEHUA ee KpUTEPUEB. ITO MOXKET NOMOYb YCTPAHUTb AOObIE OrpaHUYEHUSA U TapaHTUPOBATb, YTO
CUCTEMA OCTaHeTCA aKTyaAbHOW M 3P PEKTUBHOK B KAMHUUECKOW NPaKTUKe.

5. Uto Kkacaetcsi 3aKOHHOCTM MCMOAL30BaHUA cucteMbl O-rads B KAMHUYECKMX
peKOMeHAaUMUAX, 3TO MOXET 3aBUCETb OT KOHKPETHOW CTpaHbl, PerMoHa MAM OpraHu3aLuu
3ApaBOOXpaHeHuA. Pa3Hble CTpaHbl U OpraHU3aLuKU MOTYT UMETb CBOM COOCTBEHHbIE KAMHUYECKHKE
PEKOMEHAALMU U NPOTOKOAbI AN AMATHOCTUKM. [103TOMY peKoMeHAYeTcA 06paTUTbCA K MECTHbIM
MEAULMHCKAM OpraHaMm MAW PEryASTOPHbIM OpraHu3auuaM, YtoObl MOAYYMTb MHPOPMALMUIO O
KOHKPETHbIX NpaBUAAX U PEKOMEHAALUAX B OPUCANKLIUK.

Ba)XHO OTMETHUTb, UTO CUCTEMbI KAaCCUPUKALIMK, TaKKe KaK 0-rads, 00bIuHO
pa3pabatbiBaloTCA M UCMOAL3YHOTCA AN CTAHAAPTU3ALWK U YAYULLEHUA AMATHOCTUKU U ACUEHUS.

OHM MOTyT ObITb BKAOYEHBI B KAMHUYECKUE PEKOMEHAALUM, ECAU UX 3P DEKTUBHOCTb U HAAEXKHOCTb
ObIAV NOATBEPXKAEHDBI U NOAAEPXKAHbI HAYYHBIMU AOKA3aTEAbCTBAMU U MEAULIUHCKUM
c00061LEeCTBOM.

LieAbto HayuHOW paboTbl iBASIETCA 06HApY)XeHUe UCTOYHWKOB, B KOTOPLIX YTBEPXKAQETCA, UTO
Bpayuu rMHHEKOAOTH AONKHbI UCNOAb30BaTh Khaccudukauuto 0-RADS B cBoux oTuetax. 1o BKAHOYAET
B cebA NOUCK HayuyHbIX NyOGAMKALUA, PEKOMEHAALMIA MEAULMHCKUX OpraHU3auui U KAMHUYECKUX
PYKOBOACTB, KOTOpble MOATBEP)XAQHT BaXHOCTb MCMNOAb30BaHUA 3TOM KAacCHPUKauuu. Takxe,
Ba)XKHOM 4acTbl0 MCCAEAOBAHUA AIBAAETCA BbIACHEHWE, 00A3aHbl AU Bpauu rMHEKoAOTH B Poccuu
nucatb OTYETbl C NpUMEHeHHeM Kkaaccupukauuu ORADS, M cylecTBYIOT AU COOTBETCTBYHOLLUE
npaBoBble AOKYMEHTbI AW PEKOMEHAALUMU, KOTOPbIE PEryAUPYHOT 3TOT BONPOC.

o Poccun 0-rads maccHPrkauna eLye He BHECEHa B 3aKOHOAATeNbCTBO. OAHaKO HalwH
CIEeUHANNCTBI YCEPAHO HA/ STHM PadOTaroT.

lpakTHueckan yacTb:

B pamkax npakTMueckoi yactu HayyHoi paboTbl, NPOBEAEHO UCCAEAOBaAHWE CpeAu Bpauen YU
AMarHoCTUKM B Takux ropopax Poccuu kak: KanuHuHrpap, Mockea, KasaHb, B Pecnybauke AarectaH
(Maxaukana, AepbeHT) ¢ LeAbt0 BLIICHEHUS, UCMOAB3YHOT AW OHU cUcTeMy KhaccuduKkauuu 0- RADS
npu NPOBEeAEHUM YALTPA3BYKOBbIX UCCAE AOBAHUH.

MeToAHKa UCCAEAOBAHUA:
1. AHKeTUpOBaHHWe Bpaueu:

bbiAM npoBepeHbI CTPYKTYpUpOBaHHbIE MHTEPBLIO C Bpauyamu Y3U AMArHOCTMKM B 3THX
perMoHax. B aHkeTax Bpauen BOnpochl ObIAM COCPEAOTOYEHbI HA MX NPAKTUKE U UCMOAb30BAHUM
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Knaccudukaumn ORADS B exxepHeBHOW pabote. Pesyabtatbl: Pe3yabTaTbl HCCAEAOBAHMUA NOKa3anH,
uto 6OAbLIMHCTBO Bpauei Y3U AMArHOCTMKM 3afBUAM, YTO OHM AKTUBHO MCMOAb3YHOT CUCTEMY
knaccudpukauum ORADS B cBoei npaktuke. B Tom uucne Bpau Y3U AuctokoB Aptyp HukonaeBuu
NOAYEPKHYA BaXHOCTb 3TOW CUCTEMbl AAA OoAee TOYHOW AMArHOCTUKW OMYXOAEH SIMUHUKOB U
NPUAATKOB, a TaKke AN 0becneyeHus cTaHAAPTU3aLMK B MEAULIMHCKON AOKymMeHTauuu. OAHaKo,
CTOMUT OTMETUTb, YTO CYLIECTBYIOT BpPauM, KOTOpPble He MUCNOAb3YHT Kaaccudukaumio ORADS. Itu
BpauM YKa3aAu Ha HEKOTOpPble OFPaHUUEHUSA, TAKUE KaK OTCYTCTBUE 0OHOBAEHHBIX PEKOMEHAALUIA U
MHCTPYKUUI N0 npumeHeHnto ORADS B ux peruoHe.

TaKxe Mbl U3yUMAU HayuHyIo paboTy No NnpakTMueCcKoMy NnpumeHeHuIo pykoBoacTBa 0-RADS B

KaTteropuu 2-5 B npakTUKe Bpaya yAbTPa3BYKOBOW AMArHOCTUKHU, TMHEKOAOTa- OHKOAOTa.
B cBoem HayyHOM TeKCTe aBTOPbl paccKa3blBalOT 0 CBOEM ONbiTe UCNOAb30BaHUA cucTeMbl 0-RADS
AN AMArHoCTMKM 00pa3oBaHMi AMYHMKOB. Cuctema O-RADS nomoraeT OUEHUTb BEPOATHOCTb
3\0KayeCTBEHHOCTU 00pa30BaH1i N0 YALTPA3BYKOBLIM NPU3HAKaM U BbIOpaTb MOAXOAALLYIO TAKTUKY
AeveHus. ABTOpPbl NPOBEAM MyAbTUNApamMeTpuueckoe YAbTpa3BykoBOe uccaepOBaHMe 117
nauueHtkam ot 21 po 84 et ¢ 06pa3oBaHMAMU AMYHUKOB B Mammonoruueckom LeHtpe A71 B
pecnybamke Aarectan B 2019 roay. MccnepoBaHWe BKAKOYAAO TpaHCAaOAOMUHAAbHbIA b
TpaHCcBarMHaAbHbIi METOAbI, @ TaK)Ke LIBETOBOE U 3HEpreTMueckoe AONAEPOBCKOE KapTUpOBaHHUE.
ABTOpbI pa3aeavan obpa3oBaHusa no kateropuam 0-RADS ot 2 po 5, yuuthiBasi Takue napameTpbl,
KaK pasmep, HaAMuMe Kamep, BHYTPEHHEe COAEPXUMOeE, NanuAAIpHble paspacTaHusi, KOHTYpbI,
centauuu, COAMAHbIA U KUCTO3HbIA KOMMNOHEHTbI, UHAEKC Backyasipusaumu Color score.

U3 117 nauuentok, 49 (57.3%) umeau obpa3oBanus kateropuu 0-RADS 2, koTopblie ObIAK
A0OpPOKAUYECTBEHHLIMU U HE HY)XAAAUCL B AeYeHWH. 24 (28%) umean obpasoBaHus kateropuu O-
RADS 3, koTopble UMeA HU3KUWA PUCK MAAUTHU3ALUU U MOTAU ObiTb AeUEHbl KOHCEPBATUBHO WUAM
HabatopaTbea AuHamuuecku. 20 (23.4%) umenn o6pasoBanus kateropuu 0-RADS 4, koTopbie UMeAn
CpeAHUW PUCK MAAUTHU3ALIMU U TpebOBaAK onepaTUBHOIO AeueHus. 25 (29.2%) umean o6pa3oBaHus
kateropuu 0-RADS 5, KoTopble UMEAW BbICOKWUH PUCK MAAMTHU3ALMKU U ObIAM 3A0KAUECTBEHHbLIMU
0NyXOAAMU AMUHUKOB. U3 HUX 5 (1.25%) uMean meTacta3sbl B CaAbHUKe W OptownHe. Bo Becex cayyanx
kateropuu 0-RADS 5 Color score 6biA paBeH 3 UAW 4, UTO FOBOPUAO O BbICOKOW BaCKYAipU3aLIUK
ONyXOAH.

ABTOpbI  MOATBEPAMAM CBOM  pe3yAbTaTbl  TMCTOAOTUYECKUM  UCCAEAOBAHUEM  MOCAE
onepatMBHOro AeyeHusi. B kateropum O-RADS 4 oHu obHapyxuan 11 (2.2%) nanuanspHbIX
uuctapeHoM, 4 (0.8%) norpaHuuHbIX onyxonen, 3 (0.6%) poepmounaHbix onyxoneii u 4 (0.8%) ¢pubpom.
B kateropum O- RADS 3 oHu obGHapyxuau 8 (1.9%) sHaometpuom u 8 (1.9%) Apyrux
AobpokauectBeHHbIX 00pa3oBanuit. Y 20 (9.8%) naunentok ¢ kateropusamu 0-RADS 3 n 0-RADS 4
npou3solueA perpecc 06pa3oBaHuii nocae KOHcepBaTUBHOM Tepanuu. Y opHow (0.28%) nauMeHTKH ¢
kateropueir O- RADS 3 koHcepBaTMBHas Tepanus He Aana 3dpdekta, U el ObIn0 caenaHo
onepaTMBHOE BMeLIaTeALCTBO, NPU KOTOPOM OblAa AMarHoCTMpOBaHa Cepo3Han LUCTaAeHOMa.
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3aknoueHue: Ha ocHoBe pesyabTaToB UCCAEAOBAHMA, MOXHO CAeAaTb BbIBOA O TOM, UTO
knaccudukauma O- RADS wupoko npu3HaHa M MCNOAb3yeTca OOAbLUMHCTBOM Bpaueih Y3U
AvarHoctuku B Poccuu. OAHaKo, CyLLECTBYIOT NPENATCTBUA AAA €€ MOAHOTO BHEAPEHUSA, TaKUe Kak
HEOAHOPOAHOCTb AOCTyNa K 060pyAOBaHMIO U HEOAHO3HAYHOCTb PErMOHAAbHBIX PEKOMEHAALMA.
Pe3yabTaThl UCCAEAOBAHUA NOATBEPXKAAIT aKTyaAbHOCTb TEMbl UCCAEAOBAHUA U NOKAa3bIBAIOT, 4TO
BHeApPeHMWe cucteMbl Knaccudukauun 0- RADS B Me AMLMHCKYIO NPaKTUKY TpebyeT AONOAHUTEAbHBIX
YCUAWIA B CTaHAApTU3aUMKU U obecneyeHUH AocTyna K HeoOX0AMMBbIM pecypcam AAA Bpauen Y3U
AMArHOCTUKW. JTO MOXET CnocoOCTBOBATb YAYYLIEHUID KauyecTBa AWArHOCTUKM M AEYEHMA
3aboneBaHui B Poccuu.

References

1. CraHpapTM3aumMa YyALTPA3BYKOBOrO UCCA€AOBAHWA NATOAOTMU NPUAATKOB MaTKHU No
I0TA, 0-RADS, O3epckan U.0.

2. 0-RADSTM MR Lexicon Categories, Terms and Definitions 2023

3. PekomeHpauuun no meroauke Y3U opraHoB manoro tasa y XeHwmuH (2019, Het npo
ORADS)

4, AuddepeHumnanbHan yabTpasByKoBasi AMArHocTMKa. PykoBoacTtBo ans Bpauen C.
bxaprassl, C.K. bxaprasbl 2023 (ctp 350)

5. Hopmel B Y3U + RADS, npotokoabl. Ymapos T.M. 2021

6. 03epckan CraHAapTU3aLMA YALTPA3BYKOBOIO uccaepoBanus no I0TA, ORADS

1. KaHuueckue pekomeHpauuu muu3apas PO 2021, caepytowan pata paccMOTPEHUS
2023

8. 06bemMHble 06pa3oBaHua aMuHKUKOB. 0-RADS ¢ Touku 3penus Y3WU. FaxoHosa B.E.

9. AKywepcTBo, FrMHHEKOAOTUA penpoaykuusa 2019

International Conference on Exploring Discoveries and Innovations in Overcoming Global Challenges: A Focus on Fundamental and Applied Research, October 25th, 2023

SECTION 3. MEDICINE, LIFE-SCIENCE, BIOMEDICINES PHARMACY


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

-40-

SECTION 4. SCIENCE, TECHNOLOGY, ENGINEERING AND MATHS

UDC 69

Vitiugova . Calibration of gas sensor data classification models

Vitiugova luliia

Lomonosov Moscow State University

Skobeltsyn Institute of Nuclear Physics

Laboratory of Adaptive Methods of Data Processing
Scientific supervisors: Sergey Dolenko, Alexander Efitorov

Abstract. This scientific work focuses on the problem of storing and processing sensor data in modern
microelectronics and their application in monitoring systems. An experiment was conducted using gas
sensors as an illustration. The efficiency of calibration methods was examined using various machine learning
algorithms to solve the problem of gas classification. In particular, the paper emphasizes the importance of
model calibration in machine learning to enhance the accuracy of predictions and explain the linearity of the
membership function.

Keywords: sensor data, gas sensors, machine learning, big data analysis, model calibration.

Introduction

Currently, there are significant advances in the development of microelectronics and
communication technologies, and the widespread use of digital technologies has led to the
emergence of vast amounts of sensor data. The collection, storage, and analysis of sensor data are
essential activities in the modern world (I. Shafer, 2013). Sensor data from sensors represent time
series. Examples of data sources include production management systems, operational monitoring
systems for telecommunications systems, and automation systems for scientific research. The
analysis of sensor data allows for the monitoring of changes in the state of the monitored object over
time, the study of behavioral patterns, the identification of trends, remote diagnostics of faults, and
the making of informed decisions about object management. Therefore, the task of storing sensor
datais relevant and has already been solved in many ways. A recent systematic search fortime series
database software found 83 software systems, and it does not seem that the development of this
topic has ended (A. Bader, 2017). The diversity of solutions is due to the diversity of task conditions,
including the number of sensors, the rate of data arrival, the duration of storage, the predominance
of write or read requests, the types of read requests, and economic constraints. In the present study,
data from gas sensors, representing simple time series, were considered. The essence of the
experiment was to eliminate leaks in a pipeline using gas sensors. The pipeline check was based on
estimates using numerical models, based on pipeline operating parameters, detection of acoustic
emission, etc. In our case, the model predicted the value of one of two classes, in which gases were
involved: propane and hydrogen. An analysis of the model output function was performed on the
validation set, bringing it to a linear form, to evaluate the degree of membership of the example to
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one or another class. As a result, the effectiveness of calibration methods was considered forvarious
machine learning algorithms in solving the problem of binary classification.

Machine learning models help make decisions in very complex and responsible tasks, the
solution of which without human involvement seemed previously unattainable. Along with this, one
of the most important and still unsolved theoretical and practical difficulties in machine leaming is
model calibration. During training, for various reasons, the resulting model may demonstrate
different efficiency for various examples. The resulting factor is a non-linear membership function
that shows the membership of an example to one or another class. However, when choosing by
threshold, linear and the same behavior of all network outputs are assumed. Model calibration is the
task of bringing the membership function to a linear form.

Data

The experimental data used in this study were obtained at the Department of Inorganic
Chemistry of Moscow State University in the laboratory of chemistry and physics of semiconductor
and sensor materials, led by a senior researcher, Ph.D. V.V. Krivetsky. During the experiment,
measurements and data recording were carried out from gas sensors for monitoring atmospheric air
to detect leaks. Gas-sensitive materials were synthesized using a one-stage pyrolysis method with
flame spraying to make sensors. In this study, three materials were used: pure Sn02, gold-modified
Sn02, and bimetallic Au and Pd, modified with Sn02. The sensors were placed in an isolated flow
chamber made of polytetrafluoroethylene. The airflow was taken from outside the building of the
Moscow State University chemical faculty through a polytetrafluoroethylene tube equipped with a
ceramic dustfilterusing a membrane vacuum pump. The external flow was fixed using a throttle valve.
Gas cylinders were used to add gases using flow regulators. A generator of clean air was used for
supplying air, diluting the flow of hydrocarbons, and forming an air flow through the sensor chamber
without methane or propane impurities. Gas mixing lasted for 12 hours and consisted of three stages
of 1 hour each, with the supply of gas in various concentrations for both methane and propane. Each
gas supply stage was separated from the next by the flow of ambient air for 1 hour. The preparation
of the gas mixture was fully automated using mass flow controllers and valves controlled by special
software for PCs. The sensors operated in the mode of modulation of the working temperature, with
linear heating and cooling steps and stable temperature intervals of 5 seconds at low and high
temperatures. The high temperature was set equal to 500 °C for all three sensors, and the low
temperature was set equal to 100 °C. The heating stage lasted for 35 seconds, and cooling lasted
for 15 seconds. Thus, one temperature modulation cycle lasted for 60 seconds. The gas mixing
protocol used allowed for obtaining 60 cycles of gas concentration measurements. The resistance of
the sensitive layer was measured in the constant bias current mode. A laboratory electronic control
unit was used to implement the sensor operation and data collection program.
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Prognosis evaluation

When calibrating a model, we try to scale the model's predictions so that the distribution and
behavior of the probability estimate for each class are similar to the distribution and behavior of the
probability for each class observed in the training data.

Let's consider a classification problem with k classes, input data x € X, and label meTko#
y €Y ={1,...,k}. Let h be a neural network, and when it operates on X, we obtain h(X) =
(7, P),;,where Yis the predicted class, and P is the probability of the prediction's reliability, subject
to calibration. Let's introduce the concept of perfect calibration, which is defined as follows:

P(Y=Y|P=P)=p, vpelol]
In the case of perfect calibration, the values of the membership estimate should correspond

to the proportion of correctly classified values. For example, considering 100 examples, each with a
probability of a correct answer of 0.8, we expect that 80 of them should be correctly classified. In real
conditions, achieving perfect calibration is practically impossible. The quality of the model's
calibration can be evaluated using the following metrics:
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Calibration plot

The calibration plot is a common tool for illustrating the properties of probabilistic
forecasting systems. To construct a calibration plot, it is necessary to estimate the accuracy and
confidence of the model on finite samples, and then both values are visualized as a histogram with
an identification line. If the model is perfectly calibrated, the diagram should plot a function identical
to perfect calibration. If the identification line is below the diagonal, then the model's predicted
scores are too high, if it is below, they are too low. For convenience, let's introduce the concept of
binning: the values of an object's membership in the model class are grouped by probability
estimates into the interval of cells M, and the accuracy of each cell is calculated. This algorithm is
called binning. Then a set of sample indexes B! is created, which are the values of the predictions
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that fall within the interval I,,, = (mT_lﬁ] The confidence and accuracy of the model can be

calculated using the following formulas:

1
acc(Bp,) = B Z 19 = v,
m

i€Bm,
1
conf(B,,) = ﬁ z Di
{€By,

Calibration methods

Calibration of the membership function is a scaling operation thatis applied after the model has
made predictions. Let's consider the outputs of a neural network: the model, receiving input data x; and
labels y;, receives predicted labels y; for class k and outputs estimates of object membership in classes
D;,as well as logit functions z; € R.

Histogram binning (Zadrozny, 2001) is a non-parametric calibration method. Following the
binning of uncalibrated predictions p;, an optimization problem is solved for the parameters 6. Each

cell By, ..., By, is assigned a calibrated parameter 6, to minimize the loss function:
M

n
emigl Z 1(am < P < am1)(6; — ¥)?
LM =1 =1

Bm € (am’ am+1]]
where 1 is an indicator function. Given the fixed cell boundaries, the solution leads to K 6,,,,
which corresponds to the mean number of positive class samples in cell B,;,.

Isotonic regression (Zadrozny, 2001) is the most common non-parametric calibration method,
studying the piecewise constant function f for transforming uncalibrated outputs: § = f (p ). The
optimization solution is identical to histogram binning, but there is an additional condition:

M n
mngn Z 1(ay < Pi < Api1)(6; — ¥1)?
91,...6M m=1i=1
X1, ap 41
0= a < a,; <.< Apm+1 = 1;
0, <60, <0y
Where M is the number of cell intevals, a4, ...., ay ., are the interval boundaries. With this

parameterization, isotonic regression is a strict generalization of histogram binning, in which cell

boundaries and predictions are jointly optimized.

Bayesian Binning (Naeini, 2015) is an ensemble method. It combines several binnings with
different numbers of cells, creating a binning scheme s, which is a pair (M, £) of the number of cells M
and the corresponding partition L. If the histogram binning and isotonic regression give a unified binning
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scheme, then Bayesian binning considers the space S of all possible binning schemes for the validation
dataset D. The membership estimate is derived using a linear combination of binning estimates with
weights, applying Bayesian averaging of probabilities:

P(Qtelﬁte'D) = Z P(q\ter S = Slﬁtef D)

SES

= Z P(G¢elPte, S = s,D)P(S = s| D)
SES
where P(§,e|Bre, S = s, D) is the calibrated probability using the binning scheme S.

Temperature scaling was invented specifically for calibrating neural network models. The
temperature scaling method is considered the simplest to implement, while providing very good results.
The idea of the method is that it works directly on the logit functions z;, rather than on estimates of
membership p;. Logit functions are scaled using a scalar parameter T > 0 for all classes. The optimal
parameter T is obtained by minimizing the negative log-likelihood for a held-out dataset. T is called the
"softens" softmax function (i.e., increasing output entropy), T does not depend on the classification
result, so the accuracy of the calibrated algorithm does not change.

The calibrated membership value can be obtained by:
Zi)(k)

Al
. = max o (—
q; X Osm \p

Results

In this computational experiment, the outputs of four machine learning algorithms were
considered: Multilayer Perceptron (MP), Support Vector Machine (MOV), Stochastic Gradient
Descent (SGD) , and Random Forest (RF). The following were taken as the basic training parameters
of the neural network model: a perceptron with a logistic sigmoid transfer function for hidden layers
and linear for the output layer. Next, the models were subjected to calibration methods: Binning
Histograms, Isotonic Regression, Bayesian Binning, and Temperature Scaling. Estimated
effectiveness values (area underthe ROC curve - AUC) of the models were calculated before and after
applying calibration methods. Reliability diagrams and histograms of model confidence were

obtained.

Original Histogram Isotonic Bayesian Temperature
model Binning Regression | Binning Scaling
without calibration calibration calibration | calibration
calibration | method method method method

MP | 0.910 0.884 0.892 ‘0.899 0.910

MOV | 0917 0.911 0911 0.912 0.917

SGD | 0.928 0.922 0.930 ‘0.928 0.928

RF | 0925 0.925 0.927 0.926 0.925
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Conclusion

In the case of a neural network solution to the problem of binary classification, the labels
and membership estimates of examples to classes underwent post-processing using calibration
methods: Histogram Binning, Isotonic Regression, Bayesian Binning, and Temperature Scaling.
Based on the results of this course work, the following conclusions can be illustrated.

1. Forthe MP classifier model, the best effectiveness estimates were shown by the
Temperature Scaling and Bayesian Binning methods, with deterioration of quality observed
for the Isotonic Regression and Histogram Binning methods.

2. Forthe MOV model, high values were obtained when applying the Temperature Scaling
method, while other methods showed lower results.

3. Forthe SGD classifier, the highest effectiveness estimate was obtained when applying the
Isotonic Regression method.

4. When applying the Isotonic Regression method, the best results were obtained for the RF

model.
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Supplementary materials
Calibration plots
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