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C. Mamemamuueckue u Koru4ecmeeHHble Memoobl
C. Mathematical and Quantitative Methods

MATEMATUYECKUE MOAEAU PEUTUHTOBOTO AHAAU3A

E. I TOCIIOJJAPHK"?, M. M. KOBAJTEB"

YBenopyceruii 2ocyoapemeennviii ynusepcumem, np. Hezasucumocmu, 4, 220030, 2. Munck, Berapyce
Qunancoswlil ynusepcumem npu I[lpasumenscmese Poccuiickou @edepayuu,
np. Jlenunepaockui, 49, 125167, 2. Mocksa, Poccus

PaccmarpuBaloTcsi COBpeMEHHbIE MAaTEMATHUECKUE MOJETU PEUTUHIOB U PIHKUHIOB, IPUMEHSIEMbIE B CPABHUTEIb-
HOM SKOHOMHYECKOM aHasu3e. V3IIoKeH B3N] Ha TEOPUIO PEHTHHIOB KakK C MO3UINN TEOPUH KOJUICKTHBHOTO BHIOODA,
TaK ¥ C TO3WUIUU TEOPHH MOCTPOSHUS CBOTHBIX MHIIEKCOB, KOTOpAs OMHUCHIBACT HANOOJIEe pacIpOCTPaHEHHBIE MOICITH
pEUTUHIOB, OCHOBAHHbBIE Ha IMOCTPOEHUHU CBOJIHOTO PEHTHHIOBOTO MHAEKca. [IpecraBienbl Takke MOJEIN PEHTHHIOB,
0a3upyrolIKecs Ha MPOBEACHUU (PAKTOPHOTO M KJIACTEPHOTO aHAJIN3a, a TAKXKe Irpa)OBbIC MOJICIIH M MOJICIIH, CO3IaHHbBIC
Ha OCHOBE pEelIeHUs] ONTUMHU3ALMOHHBIX 3a/1a4 [TOMCKA MOPSAKa, HAMMEHEE OTKIIOHSIOIIErOCs OT 3a/IaHHbIX.
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Mmozens Cumncona; mozenb Komnenna; monens Hama; Monens pedTHHTa Ha OCHOBE CBOIHOTO PEHTHHIOBOIO MHJEKCA;
arperanus IokasaTelseil; MoJielIb Ha OCHOBE JTMHEHHBIX IOPSIKOB; MOAENIb Ha OCHOBE (haKTOPHOTO aHAJIN3a; MOAEJb Ha
OCHOBE KJIacTep-aHaJIM3a; ONTHMH3aLMOHHAsT MOJIEIIb pa30MEeHNs Ha KIIACCHI.
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MATHEMATICAL MODELS OF RATING ANALYSES
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The article outlines modern mathematical models of ratings and rankings used in comparative economic analysis. A view
on the theory of ratings is presented both from the point of the theory of collective choice and from the point of the theory
of constructing composite indices, which give the most common rating models based on the construction of a composite
rating index. Rating models based on factor and cluster analysis, as well as graph models and models based on optimisation
problems of finding the order least deviating from the specified ones are also developed.

Keywords: rating; ranking; Condorcet majority model; cluster analysis; Bord score model; Simpson model; Copland
model; Nash model; rating model based on a consolidated rating index; aggregation of indicators; model based on linear
orders; model based on factor analysis; model based on cluster analysis; optimisation model partitions into classes.

BBenenue

B nocnennee BpeMsi 5KOHOMUCTBHI BCE Yallle IPUMEHSIOT PEUTHHIOBbIE HCCIIEI0BAaHUS Il CPABHUTEIILHOTO
aHaJIn3a Pa3IMYHbIX IPOU3BOACTBEHHBIX OOBEKTOB, B IEPBYIO OUYEPEIb IKOHOMUUYECKUX MTPOLIECCOB B CTPaHaX
1 PEerHOHaJIbHBIX 00BEIMHECHUAX B LEJISAX BBISIBICHUS CKOPOCTU MOJICPHMU3ALMU U KOHBEPreHLUH, T. €. BbI-
PaBHUBAHHS COLMATHHO-DKOHOMHUYECKOTO Pa3BUTHSA. PEHTHHTOBBIN aHAIU3 IHUPOKO MPUMEHSETCS] TAKUMU
MeXIyHapoaHbIMU opranu3anusmu, kak OOH, Becemuphbiii 6ank, MB®, st cpaBHEHUST SKOHOMHYECKHUX
MIPOIIECCOB B CTpaHaX MHpPA, a €ro Pe3yJbTaThl MIMPOKO HCIIOIB3YIOTCSA M 00CYKIatoTcsl ydeHbIMU. OHaKO
B I10JI€ 3pEHMS [IONIAAAIOT TOJIBKO PE3YIbTAThl U IOKA3aTeNH, a MOAEIN PEUTHHIOBAHHSI OCTAIOTCSl B CTOPOHE,
XOTsI OHU OKAa3bIBAIOT CYIIECTBEHHOE BIIMSHNE HA PE3yIbTaThl PEMTHHIOBOTO aHAIN3A.

Teopust peTHHTrOB BocxoauT K kinaccuueckuM padoram XK. L. bopaa [1] u M. Konnopce [2] Bpemen Be-
JIMKOH (ppaHIly3CKOI pEeBOIOIMH, TOCBAIICHHBIM MOAETSM 00pabOTKHM U METOJIaM TOJ0COBAaHUSA. DTH TPYIbI
IpeIONPEICIIHIIN Pa3BUTHE TEOPUH KOONIEPATUBHOTO (KOJUIEKTUBHOTO) IPUHATHUS petieHuid [3 ] u Teopun odrie-
CTBEHHOTO BBIOOpa [4]. B ocHOBe 3THX Teopuii Jiexar MaTeMaTHYeCKUe MOJEIN arperaliii HHANBHIYaTbHBIX
MIPEATIOYTCHUH B €MUHCTBEHHBIN (PECHTHHTOBBIN) KOJUIEKTHBHBIN BBEIOOP, KOTOPEIE OYPHO pa3BUBAIOTCS U CE-
TOJIHS, HECMOTPS Ha 3HAMEHUTYIO TeopeMy Dppoy [5] o HecyliecTBOBaHMH PaBUIIa KOJIJIEKTUBHOTO BBIOODA,
YAOBJICTBOPSIIOLIETO IISITH €CTECTBEHHBIM aKCHOMAaM: €IMHOIIIACHIO, OTCYTCTBHIO TUKTaTOPa, TPAH3UTUBHOCTH,
OXBaTy (IIOJTHOTE U YHUBEPCAIBHOCTH), & TAK)KE HE3aBUCUMOCTH OT IIOCTOPOHHUX albTepHaTuB. IHBIMU cI10-
Bamu, K. JI. Dppoy nokasain, 4To crpaBeuiiBas J1eMOKpaTHs HEBO3MOXKHA, a KOJJIEKTHBHOE PEIIeHHEe BCeryia
JIOJDKHO COBIIAIaTh ¢ MHEHHEM ojiHOTO (ukraTop). B 1972 1. K. J1. Dppoy cran naypearom HobeseBckoit mpe-
MUH 110 SKOHOMHKE 3a TEOPHIO 0JIATOCOCTOSTHUSI U 3KOHOMHUYecKoro pasHoBecus. [lozanee A. CeH Ha ocHOBE
TEOpHH OOIIECTBEHHOIO BBIOOPA pa3padoTall TEOPUIO CIPABEIMBOCTH U 3KOHOMHKH OiarococtosiHus [6],
3a yTo B 1998 1. monyunn HobeneBckyro mpeMuIo o SKOHOMHKE. 3aMETHM, YTO €My K€ MPUHAAJICKUT HIesl
CO3JaHMS OJHOTO U3 NIEPBBIX M CaMbIX U3BECTHBIX PeUTHHIOB — peliTiHra OOH uenoBedeckoro pa3BuTHsI.

Heo0xonmumMo oTMETHTB, YTO BCE 3TH TEOPUH BOSHUKIIM KaK MOMCK MOJICNIN arperaiii MHEHUH JitofieH (dKc-
MIEPTOB) 1O JIFOOOMY BOTIPOCY — OT 00pabOTKH TOI0OCOB M30MpaTesneil 1o BhIOOpa yCTPauBaBIIEro 00IIEeCTBO
BapHaHTa YKOHOMHUECKOH moauTuku. Hac xe OynyT MHTepecoBaTh MOJEIIHN arperaliy He TOJIbKO IpeAoyTe-
HU JIIo71eH, HO M YMCIICHHBIX ITOKa3aTelIeH, KOIa OHU U3 HUX JIy4llle Y OJHOH CTpaHbl (IIpouecca, CUCTEMbI),
a JIpyrue Jyyie y APYro CTpaHsbl.

K uncny caMbIX MPOCTHIX M CaMbIX PaclpoOCTPaHEHHBIX MOJIEe pedTHHTa OTHOCUTCS MOJIENb ITOCTPOe-
HUSI pEHTHHIOBOTO MHJEKCA, KOTOPBIN SIBISIETCS CBEPTKOM OTOOpaHHBIX Ui PeUTHHTa MoKa3arenei. baza
TaKOW MOJIENTN — MOCTPOSHUE KOMITO3UTHOTO (MJIM CBOJTHOTO) WHJEKCA, arPETUPYIOIIETO YaCTHBIE TTOKA3aTEeIH.
MeTomoorusl TOCTPOCHHS KOMITO3UTHBIX (CBOI[HLIX) WHIIUKATOPOB 0000IIeHa B METOMOJIOTHIECKUX PYKO-
BoxcTax Craructuueckoii qupekiun ODCP', Ha 0CHOBE KOTOPBIX MO3HEE TON OpraHU3aIKel ObLTH TaHbI
PEKOMEHIALMH K H3MEPEHIIO, HANPUMED, KOHKypeHTocnoco6HOCTM2 MIPOBEACHBI SKOHOMUYECKUH aHaIU3
r106atu3auu’ WK 0630p METOI0B MOCTPOEHHS KOMIO3UTHOrO HHekca [7]. OGIIHpHbIi 0630p TUTEpaTyph!
0 TeMe MOCTPOCHUST KOMITO3UTHBIX MHJICKCOB UMEETCS TaKXke B padore [8].

'"Handbook on constructing composite indicators: methodology and user guide. Paris : OECD, 2008. 162 p.
“Methodologies to measure market competition. Paris : OECD, 2021. 55 p.
*Measuring globalisation : handbook on economic globalisation indicators. Paris : OECD, 2005. 230 p.
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Omy0IMKOBaHO OTPOMHOE KOJTMYECTBO PadOT, MOCBSIIICHHBIX MOACIISIM PEHTHHTA B KOHKPETHBIX 00IaCTIX
MHUPOBOH ¥ HAIIMOHAIBHON YKOHOMUKH. Vcrionp30BaHe pEeHTHHIOBOTO TIOAX0AA K PACCMOTPEHUIO CIIOKHBIX
MIPOIIECCOB B IKOHOMUKE MOKHO HailTu B [9-22].

[To3urum poccuiCKUX YIEHBIX 110 BOMTPOCY TOCTPOCSHHSI CBOJHBIX KpUTepreB 3(PPeKTHBHOCTH pa3THIHbIX
CHCTEM MOAPOOHO MpOoaHaIU3UpOBaHbl B padore [23], rae yTBEp»KAaeTcsl, YTO METO/ CBOIHBIX MOKa3aTeleH
npeIoKu Beigatommiica Mmatematik A. H. Kpsiios emie B 1908 1., 1aB 0630p Mozemneit mocTpoeHus: KOMIo-
3UTHBIX MHJCKCOB OLICHKH KauyecTBa KU3HU B [24].

PeliTuHru n PIHKHHTH: YTOYHECHUE MOHSITHH U HCTOPUIECCKUE MOAECIN

Teopust peTHHTOB (J1aT. rating) — 3TO pasesl MaTeMaTHIeCKOM SKOHOMUKH, N3yUJaroIIni METOIBI H3MEPEHHUS
CPaBHUTEJBHBIX IPEUMYIIECTB OJHUX YKOHOMUYECKIX OOBEKTOB MEpea APYTUMH U OTHECEHHE K Kilaccy Io-
TOOHBIX eMy 00BEKTOB, Pa3psALy, KaTeropuu (OyKBaJbHO CIIOBO rating IEPEeBOIUTCS KaK «IOJIOKEHNE, Ki1ace,
paspsn, paHr»), ¢ TEYCHUEM BPEMEHU BO3MOXKHA MUTpaLns 00beKTa B IPyroi Kiacc.

Paukunr (n1at. ranking) — 310 yrnopsaaoduBaHie 0ObEKTOB B IMHEWHBIN (OT MEPBOTO JI0 TIOCTIEIHETO0) CITUCOK
(1IepeHry) mo HeKOTOPOMY TPaBUITY.

C npoGnemoii cpaBHeHHs KIaccuPUKAIMU (HE TOJIBKO YKOHOMUYECKUX CUCTEM) YEII0OBEYESCTBO CTAIKUBACTCSI
C He3anaMsTHBIX BPEMEH M IPAKTHUECKU C MOMEHTA CBOETO 3aPOKACHNUS UCIOIb3YET T€ WIN UHbIE METOAUKH
MIPOBEJCHHUS, CPABHEHHUS M 0TOOPA JTydIIHX (moOeuTeneil) WM yrnopsiioueHus BceX 00bEKTOB, CUCTEM (COpeB-
HOBaHMSI, TYPHUPBI, pa3BeaKa, SK3aMEHBI, SKCIIEPTU3bI, BHIOOPHI, COBETHI, TEHIEPHI, KOHKYPCHI, KOHCUIIHYMBI,
KOMHUCCHU U T. 11.). [loaxoapl 1 MO MOTYT pa3inyarbesi, HO CyTh MX NPUMEHEHHUS OJHA: HEKUE 3KOHOMU-
4ecKre 00BbEKThI, CUCTEMBI WIIH MIPOIIECCHI — TOCYAapCTBa, OTPACIIH, PETUOHBI, TOPO/a, MPEANPHUITHS, OaHKH,
TOCTHHHIIbI, TEHICPHBIE IPEIIOKEHUS, YHUBEPCUTETHI U T. . — HEOOXOANMO JI00 paHKUPOBaTh (YHOPSIOYUTh
OT HAWJIYYIIEro K XyAIeMy), 1100 OTHECTH K TOMY JIK MHOMY KJIacCy OJHOPOIHBIX PABHOLICHHBIX OOBEKTOB.

EcTb Tpu BaskHBIE 0COOCHHOCTH MOAOOHBIX KJIACCOB 3a/1ad: 1) MHOTOKPUTEPUATHHOCTB, TIPH KOTOPO Kade-
CTBO KaX/I0r0 00BEKTa OLECHUBACTCS IO MHOTUM, KaK MIPAaBUIIO HECOU3MEPHUMBIM MEXy COOOH, TOKa3aTesIM;
2) IPOTHBOPEUHBOCTh U CYOBEKTHBHOCTh HHDOPMAIIHH ; 3) TMHAMUIHOCTS .

o ucxonHol HHGOPMALMHK 3a]1a4l PEHTHHTA IEJIATCS Ha ABa Kjlacca: ¢ 3aaHHON nHpOpMAaIen o cocTos-
HUM KaXXI0TO 00bEKTa B OTJCILHOCTH H C 33laHHON HH(OpManyei o monapHoM CpaBHEHUH BceX 00BEKTOB.

Wnes p3HKUHTA, T. €. PAHKUPOBAHUS OT IIEPBOTO 10 MOCIIEIHETO, IPUHAIICKUT U3BECTHOMY (DPAHIY3CKOMY
yueHoMy smoxu Benukoit ¢ppanmysckoii pesomonuu XK. 11I. bopaa, mozaHee Kk HeMy IPUMKHYIT U MaTeMaTHK
M. Konnopce. Ha ocHOBe cBOMX MOJI€/I€l OHU MBITAINCH TOCTPOUTH TEOPHIO CIIPABEITIMBBIX BHIOOPOB — peii-
TUHT MOJMTUKOB, IPOTpaMM, MapTuid. VX uaen n Mopenau Jerid B OCHOBY COBPEMEHHOH MaTeMaTH4yecKon
TEOPHHU KOJJIEKTUBHOTO BBIOOPA, PEUTHHTOB. DTO (h)aKTUUECKHU pa3/iell TCOPUU PeHTHHTOB. [loHATHE «peHTHHT»
yHoTpeOssieTcs yalle, 3aMeHsIsl HOHATHE «P3HKUHD». Cienys 3TOH IPaKTUKE, Mbl TOXE OyaeM ynoTpeOsiTh
B 000MX CMBICIIAaX TEPMUH «PEUTHHIY.

Heo0xoamMocTh HCITONb30BaHUS PEUTHHTOB JOCTATOYHO oueBHAHA. K WX TOCTOMHCTBAM OTHOCSITCS Clle-
JyIOLIHE:

® yCTpaHEHHE aCUMMETPUH SKOHOMHU4Yeckol nHpopMmanuu o peiHkax no Crurmiy — Akepnody — Criency
(maypeatsr HobeneBckoii mpemun 1o skoHOoMuKe 2001 1. 32 3TO OTKpBITHE);

® HANISAHOCTD (AOCTATOYHO JIETKO CPABHUBATH OOBEKTHI 10 PA3INYHBIM HANPABICHUSM ACATEILHOCTH T10
eIMHON CBOIHOM TaOIHIIe WITH KIIaccy);

® KOMIIAKTHOCTb (arperanysi MHOT'HX MOKa3aresieil B HeOObIIoe YHCIO HHACKCOB YIydIIaeT ClIOCOOHOCTD
JI07iel BOCTIPUHUMATh OTHOBPEMEHHO JIECATKHM TOKa3aTenei);

e cerMeHTauus (B OTHENBHBIX MHICKCAX XapaKTepU3YyeTCs TOJIbKO OIHA ONpelesieHHAs XapaKTepHCTHKA
SKOHOMUYECKOTO Tmpoiiecca (HaJIe)HOCTh, 3P(HEKTUBHOCTD U T. 11.));

® CHCTEMHOCTH (JacTCs IEIOCTHOE TPEACTABICHHIE O BCEX CTOPOHAX 00BEKTA);

® poOacTHOCTH (YCTOWYMBOCTH BO BPEMEHHU, T. €. 00BEKTHI MOTYT MEHATH KJIACC MM MECTO, HO COXPAHSTh
HEKOTOPYIO CTaOUIILHOCTB).

IMocTranoBka 3agaun. B panbpHeiiiemM He3aBUCMMO OT YMciIa 0OOBEKTOB M MPUHIMIIA 0OTOOpA MoKas3are-
JIeH, XapaKTepH3yIOIuX X paboTy, UCXOAHbIC TAaHHbIC [ pEUTHHTa Oy/leM MpPEACTABIATh B BUAEC MATPHUIIBI

“IIpy MOCTPOCHMH PEHTHHTOB YUHTHIBAIOTCS KAK OOBCKTHBHBIC CTATHCTHUCCKHE JAHHBIC (TIOMHBIC, HEMIOTHBIC, BEPOSTHOCTHBIC),
TaK U CyObEeKTHBHBIC, IPOTHBOPEUHBBIC OLICHKU 3HAYCHUH KPUTEPHEB, JAHHBIC dKcIepTaMu. [lepBbie 00BIYHO HA3BIBAIOT JKECTKUMU
TaHHBIMU (harddate), BTOpble — MSTKAMU JaHHBIMU (softdate).

SKak mpaBHIIo, PEMICHHE IPUHAMAIOT B GHKCHPOBAHHbBIA MOMEHT BPCMEHH, 3HAUCHHS KPUTEPHER OBLTH 33aHbl B MPOLLIBIC TIC-
PHOJIBI, @ MHTEPEC NPEACTABIIIET Ka4eCTBO 00bEKTa B Oy/LyIlieM, T. €. [0 IPEABICTOPUH 00bEKTa HEOOXOANMO KI1acCH(DUIUPOBATH €ro
Oy/yliiee COCTOsIHHE, HAalTPUMeEp, M0 PeryTaliu GUPMbI 1 HEKOTOPBIM e¢ pUHAHCOBBIM MOKA3aTelIsIM Hy)KHO COCTAaBUTb MPE/ICTABICHIE
0 peasbHbIX BOBMOXKHOCTSIX PEATM3aluK €€ JICTIOBBIX PEIOKEHHUH.
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[ail']nxm , TI¢ 71 — YUCJI0 O0OBEKTOB; M — YKCIIO ITOKA3aTeCH; a;;— 3HAYCHHE j-TO MOKa3aTeIIs] (hard date) nns
i-T0 00BEKTa MO0 yCpeTHEHHOE MHCHHE IKCIIEPTOB (soff date). B mnHaMUdecKUX PeHTHHTAX TaKWe MaTPUIIBI

t
[ag]n «y SAAAIOTCS JUIS KaXK10TO MOMCHTA BPCMCHH /.

HeoOxomumo 1160 pa3douTh 00BEKTH HAa KJIACChl POJCTBEHHBIX C BO3MOXKHO 3a/IaHHBIM YHCJIOM KJIacCOB
(pediTuHT), TMOO YIOPSIIOYUTH UX OT TIEPBOTO IO MOCIETHETO (PIHKUHT).

[IpuBeneM ucTopudeckre MOICIH PEUTHHIOB, KOTOPBIE arperupyloT MHEHHSI SKCTIICPTOB.

BanabHas moneas Bopaa. B Teopun paHkupoBaHusi O4eHb MOIYJISIPHA MOJEIb APYroro ppaHIly3CcKoro
maremaruka JK. I1I. bopaa. [Ipu mocTpoeHnu qaHHON MOIENN YHIOPSI0YMBAEM BCE 71 OOBEKTOB OT JIyUIIEro
K Xy/IIeMy TI0 KaKOMY ITOKa3aTenio j. 3a mocieanee MecTo 00beKT momydaeT 0 6amios, 3a mpeArnocienHee
MeCTO OH noiy4aer | 6ayut u T. A. 3a mepBoe MecTo OOBEKT noiyyaer # — 1 GayioB. banibsl, moryueHHbIe 3a
Ka)K/IbI{ TTOKa3aTellb, CYMMHPYIOTCS. B ©”TOrOBOM pIHKHHIE€ Ha [IEPBOE MECTO CTABUTCSI OOBEKT C HAHOOJIbIIEH
CyMMOii 6aju1oB. YopsiioueHue, ojay4eHHOE 3TUM METOJ0M, 00001aeT MHEHHSI BCEX SKCIIEPTOB WU 3HAYCHUS
BCEX MOKa3aTelel, yuuThIBasi MHEHHE OONbIIMHCTBA. MHOTHE MeTOIUKN BeceMupHOTro GaHKa OCHOBBIBAIOTCSI
Ha mozenu bopaa. OnHako oueBUAEH MX HEJOCTATOK: OHU TOJIBKO CPAaBHUBAIOT IIOKA3aTENIN U HE YUUTBIBAIOT
HX 3HAUEHUsI, T. €. IPOUCXOAUT MOTepsi uH(POpMaLUU 00 00bEKTax.

Maskoputapuas moaeab Konmopce. bykBanbsHoe npumeHerne moenu Kongopce K poHKHHTY 00bEKTOB
B [TIOCTaBJICHHOH 3a7jaue (OopMyIHpyeTCs celyOIM 00pa3oM: HaWITydIMM Ha3bIBaeTCsl 00BEKT 7 (¢ HeoOXo-
JUMOCTBIO €IMHCTBEHHBIH ), KOTOPBIH JTy4Ille JIF0OO0T0 MO MpaBiy OOJIBIIMHCTBA (PEHTHHIOBBIX MTOKa3aTeleH,
TIPH KOTOPBIX @y > ., OOJIbIIIE, YEM TIOKA3ATENEH K, IPH KOTOPBIX dy < aj). 3aTeM ONPEACIISeTCs HAnITy 4IIni
00BEKT U3 OCTaBIINXCS, K TAKAUM 00pa30oM CTPOUTCS PIHKHHT .

CopesHoBanune mojeneit bopma n Konmopece cymmupyeT n3BectHas Teopema OurnbepHa, racsiiasi, 9To
CYLIECTBYIOT IPO(UIN NPEANOYTEHUN IO ONPEACTICHNIO XYALUIMX WK JTYYIINX ITOKa3aTesel, Ipu KOTOPBIX
nobeuTenb o KoHgopce He MOXKET ObITh BBISIBIICH HY ITPH KAKOH MOJIEIH MMojicYeTa OaljioB.

Moneas Kontenaa. O0bext momydaet +1 6ait, eciii coriacHO OONBITUHCTBY KCIIEPTOB MITH TTOKa3aTeNei
OH JTy4llle KaKOTO-TO APYTOTo 00BEKTa, mosrydaeT —1 06ajui, ecim OH XyKe KaKOoro-To Ipyroro oobekra. OObeKT
nony4aet 0 06asioB, €CM OH He JIyUllle U He XyKe Apyrux. PeRTHHT cymMmMupyeT Oaibl IpyU CpaBHEHUH 00bEK-
Ta co Bcemu apyrumiu. [lomyuaercs, uto ouenka KoruieHna paBHa pasHOCTH MEXKIy KOJHUYECTBOM OOBEKTOB,
KOTOpBIE JIy4Ille TaHHOTO 00BEKTa, U KOJINYECTBOM 00OBEKTOB, KOTOPBIE XYK€ €T0, IO MHEHHIO SKCIIEPTOB HITH
0 3HAYCHUSIM MoKa3areneid. Moaens Kornenaa pekoMeH1yeTcsl HCIoIb30BaTh, KOra He00X0AUMO YIIopsii0-
YUTh MHEHHE OOJIBIIMHCTBA U y3HATH, 10 CPABHEHUIO CO CKOJIBKHUMH 00BEKTaMH, 10 MHEHHUIO OOJBIINHCTRA,
KaX/1blil 0OBEKT BBIMIPHIBACT WJIM MPOUTPHIBAET. ECaM B NOIyYEHHOM YIOPSIOYEHUH CyMMa OajlloB BCEX
00BEKTOB paBHA KOJIMYECTBY SKCIEPTOB, TO PEUTHHT Ka)JI0T0 00bEKTa YKa3bIBaeT Ha TO, CKOJIILKO HKCIIEPTOB
MOCTABWIIM €T0 Ha MIEPBOE MECTO, M Ha TO, YTO HET OOJBIINX PACXOXKIACHUN BO MHEHHUSAX dKCIIepToB. Ecim xe
cyMMa 0aJlIoB BCeX OOBEKTOB OOJIbIIIE KOIUYECTBA IKCIIEPTOB, 3TO CBUACTENBCTBYET O TOM, YTO Y HKCIIEPTOB
3HAYUTENFHOE PACXOKICHHE BO MHCHHUSX. B 3TOM cilyuae OIleHKH MOT'YT OKa3aThCsl HEOObEKTHBHBIMH.

Mopaeanr Cummncona. J[s KaxapIx IByX OObEKTOB i U i’ HAXOIMM YHCIIO U;; SKCIIEPTOB UK MoKa3aTeyeH,
YKa3bIBAIOLIMX, YTO OOBEKT / Jy4lile, 4eM 00beKT j. OuenKoi CUMIICOHa U, 00beKTa i OyaeM Ha3bIBaTh Hau-
MeHblIlee u3 yucen (u;,, ..., U;,). OOBEKTHI pa3MeliaeM B opsiake yobiBaHus olleHku CumiicoHa. B pesynbrare
YIOPSJ0UYEHUS TPOUCXOIUT YCPEIHEHUE MHEHU I SKCIIEPTOB. JTY MOJEIb PEKOMEHIyeTCS HCIIOIb30BaTh IPU
OTCYTCTBHUH OOJIBIIMX PACXOXKJCHUHN SKCIIEPTOB BO MHEHHUSX 00 yropsigoueHnHn 00bekToB. Toraa Mojens Bbl-
JEIUT camble JTy4IIHe OOBEKTHl 10 MHEHHIO CaMbIX HEOOBEKTUBHBIX AKCIEpToB. C MOMOIIBIO 3TOH MOJEIN
MOKHO OOHAPY>KUTh HEOOBEKTUBHOCTH DKCIIEPTOB.

Mopaeab Hama. O0beKTH yIOPSIOUUBAIOTCS 110 TIPOU3BEICHUIO BCEX CBOUX TIOKa3aTelNel (aHaIOT CpeTHEeTo
reomeTpuyeckoro 6e3 kopHsi). Ouenka 0 He yUuThIBacTCs. DTy MOJIENb HE PEKOMEH/TyeTCsl HCIIOIb30BaTh PH
OoIBITIOM pa30dpoce OIEHOK.

B nepeuncieHHBIX HCTOPHUECKUX MOJEIISIX BCE HKCIEPTHI (IT0Ka3aTesln) paBHONPABHEL, T. €. BEC KaKIO0r0
u3 HUX paBHseTcs 1. Ho npu 00paboTke MHEHMIA 3KCTIEPTOB UM 3HAUYEHUH MTOKa3aTeNeil MOYKHO MOJIb30BaThCS
METOJIOM YIOPSAJ0UEHUS C BECAMH HKCIIEPTOB MJIM [IOKA3aTelei, HO 3TO BONPOC OTACIbHON TEOPHH YTHIIUTAP-
HBIX KOJUICKTHUBHBIX (DYHKIIUH.

Mogeab peiiTUHIa HA OCHOBE CBOJHOI'0O PeITUHHIOBOI0 MH/IEKCA
(arperauus nmoxkasareJieii)

[MocTpoeHue Mozer COCTOUT M3 YEeThIPEX ITAMOB: 0TOOPA MoKaszarenei, nepexoia Kk 6e3pa3mMepHbIM TO-
KazareysiM (IIKaJTMPOBaHKUE ), arperalluy MoKa3aTeliel B CBOJIHBIA PEHTUHTOBBIN UHJICKC, YIIOPSIOYCHHUS B JIH-
HEWHBIH CITUCOK (PHKHUHT). PaccMOTpuM moapoOHee 3TH dTaIb.
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Jran 1: popmynupoBKa 1eIH PeUTHHTA U OTOOp aJeKBAaTHOM 1€ PEUTUHIOBBIX MoKa3zarenen. Kaxmas
MOJIeNTh PEHTHHTA, HUMEIOIasl CBOIO 11EJb, OTIMPAETCSI HA COOTBETCTBYIOIIUI HAOOp moKasareseii. MoXHO uc-
MI0JIb30BaTh HEMHOTO [TOKa3aTeseil, 3T0 XOPOIIIO N3BECTHO CIEIMAINCTaM 110 PACIIO3HABAHHUIO 00Pa30B, OTHAKO
OTIpENIEINTh, KaKHe TTOKa3aTeN! CyIIeCTBEHHBI, TPYIHO, IOATOMY Ha ITPAKTHKE MPUMEHSIOT JOCTaTOYHO MHOTO
MOKa3aTelen.

Jran 2: mKaJTupoBaHUE MOKa3aTesield. DTOT ATl MPEJCTaBIsIeT cOO0U MpeBpalieHre mokasareien B 0e3-
pas3MepHble BeTHMUMHBI (0aJlIbl) MyTEeM CPaBHEHUS JTUOO0 ¢ JIydlIuM, JTUO0 cO CPeaHHUM, JTUOO0 ¢ 3TaJOHHBIM
3HAYEHUEM HJIH IpyruM criocoboM. [lkanupoBaHue MpoBOAST O OJHOM U3 POPMYIT TOCTPOCHHUSI KOMITO3UTHBIX
(B PYCCKOSI3BIUHOI IPAKTHKE CBOIHBIX) MHIMKATOPOB (HHICKCOB) COMIACHO pexomermamuam OICPC:

e pamxkupoBanue ((pakruyecku 3To Monenb bopra)

a; =n—Rank; (D)
® CpaBHEHME C JYUIIUM 3HaUCHUEM
a..
= __ % .
Gy =—"— @
max a;;
ij
e pemkanuposanue (re-scaling)’
a; —mina,,
= _ Y i
aij - . s (3)
max a; —mina;
® CpaBHEHHE CO CPE/IHUM 3HAYCHUEM
a.: a.—dad. .
a; = Y wm aj = P, 4)
Aepj Aepj
® CTaHJ[apTH3AIHS
a. —da...
= _ % Yepi
ajj - o 5 (5)

® KBaHTUJILHOEC IIKAJTHPOBAHHE
25, ecnmn a; € 25 % (1-i Xynuuii KBaHTUIIb),

50, ecin a;; € {25 %, 50 %} (2-#1 Xymimii KBaHTWIb),
a. = 6
Y175, ecin a; € {50 %, 75 %} (3-#1 Xynuuuii KBaHTUIIb), ©)

100, ecu a; € {75 %, 100 %} (4-i1 Xyauii KBaHTWIb).
n
B npusenennbix Gpopmynax a.,; — CpeiHee 3HaYCHUE MOKA3ATENS /; O; = Z(aij —a, )’ — mucrepcus.
i=1
Br16op noaxomsimeit hopmysisl mkanupoBanus u3 (1) — (6) sBIsSETCS HEMPOCTON 3a/1a49eid, TP 3TOM HYKHO
YUUTHIBAaTh KaK CBOWCTBA JIAHHBIX, TaK U LEJIb IIOCTPOCHHS peiThHTa. J[JIs1 TOr0 4TOOBI OLIEHUTH BIMSHHE HC-
HOJIB3yeMOl (POPMYJIBI IIKATMPOBAHUS HA TIOJTy4aeMble Pe3yJIbTaThl, HEOOXOANMO IPOBECTH TECThI HA YCTOWYH-
BOCTh peiitunra. @opmyna pamxkupoBanus bopaa (1) npuMenseTcs npu 60JIbIIOM pa3dpoce okasareei, Ipu
3TOM TepseTcs HHGopMaIys 00 NX 3HAYEHHUH, a UCIIOIB3YETCs TOIBKO UX OTHOIICHHE JIPYT ¢ ApyroM. B nByx
HambOoIee 9acTo yrnoTpednseMbrx Gopmynax (2) u (3) mpou3BoguTCs 0TOOpaKEHUE TI0Ka3aTeNneil Ha WHTEep-
Ban [0, 1] wim [0, 100] B cimydae ymaO)keHus Ha 100. OqHaKo 3HAUNTENBHBIN BRIOPOC MTOKa3aTelNs y 00beKTa
naeT eMy 0ait 1, cyniecTBeHHO yMEHBIIIask KOJMYECTBO 0AJUIOB Yy OCTAJBHBIX M CTHPAs MX pa3indus. YToOb!
3TOTO0 M30€XKaTh, 4acTo OepyT JorapudMuIecKue 3Ha9eHHs oKa3aTeneil. 11 IMHaMideckux peiTHHTOB BakHA
POOACTHOCTB, T. €. HEMPEPHIBHOCTh PEUTHHIOBOTO MHJEKCA IS KaXKI0TO O0BEKTa BO BPEMEHH, TOCTHKCHNE
KOTOPOM HEBO3MOXKHO TIPH UCTIONB30BaHUH Gopmyn (2) u (3), Tak Kak JydIIUN ¥ XyAIIANA TTOKA3aTeTH s
CIIEITYIOIIEro rojia u3MeHsTcs. UToOB! N30eKaTh TakoW CUTYyaIuy, OepyT HOPOTOBbIE 3HAYCHUS JUIS XY/IIIEro
W JyYIIEero ToKasaTele Ha JTUTEIbHYIO MepCreKTHBY. Tak, B peHTHHIe CTpaH MO MHJCKCY YeJI0BEYECKOro
pasBUTHS 32 MOPOTH JIJISl OXKUAEMOM MPOIOJKUTEILHOCTH KHU3HH B3SITHI 85 1 20 JIeT, /it BAJIOBOTO HAIMO-
HajbpHOTO Moxoxa — 100 u 75 000 momn. CHIA.

cpj )

®Handbook on constructing composite indicators. ..
"B pemkanupoBarnn 6amt ot 0 10 1 HHOTIA yMHOKakOT Ha 100, TaK JearoT, HapruMep, IPH TTOCTPOCHHH TI06ATEHOr0 HHHOBA-
nuoHHoro unnaekca GII.
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Irtan 3: NoCTpoeHNE PEUTHHTOBOTO (KOMITIO3UTHOTO) KPUTEPHSI KaK HEKOTOPOH (DYHKIIMU CBEPTKHU IIKAITHU-
pOBaHHBIX TOKa3aTesnei. Hanbonplee pacnpocTpaHeHue MONTyYMId aJIMTHBHBIE WA MYJIbTUILTUKATHBHBIC

dyskn F (l) B CIIEAYIOIIEM BHUJIE:
Zf( y) wa F(i) Hf( )

rae f— HeKOTopasl Bo3pacTaroiast (byHKuHH, KOTOpast BI:I6I/IpaeTC$[ 13 OJJHOTO U3 CJICAYIOIINX KJIACCOB!

n
= z ¢;a; — IMHeHHas QyHKUMs (B3BELICHHOE CPEHEe) Ml

m
F(i) = (sign q)Hc_zg— cTeneHHast QyHKIHS.
i=1
B Mozaenu Hama crenennast pyHKIHS UMEET B F Ha Ouenb yacTo Oepercst cpeiHee reoMeTpH-

i=1
yeckoe: F(i)=m H a

IIpu GombIIOM pa36poce MOKa3areseit NCIOMB3YIOT JOTapUPMUICCKYI0 (PYHKITHIO

ZIOga I/I.JH/IF Hloga

=1

Ecnu xotsar YBCIUYHUTH p336p00, HCIIOJIB3YHOT SKCIIOHCHIUAJIBHYIO (l)yHKLII/IIO

m
F(i)=(signp)] Je™.
j=1

MoskHO 1aTh MPOCTENIINE PEKOMEH AN 10 BBIOOPY PEHTHHTOBOM QyHKIMHU. Yale BCero n3-3a mpoCTOThI
OTAAeTCs NPEANOYTCHUE IMHEHHOH (YHKIMHN ¢ 000CHOBAHHUEM BECOB, KOTOPBIC BEIOUPAIOTCS KaK YCPEAHEHUE
MHEHMH sKcnepToB (MeTon Jenb(u) nin MareMaTH4ecKy ¢ IOMOLIbIO METOAA ITIaBHBIX KOMIIOHEHT. OHaKo
B OOJIBLIMHCTBE PEUTHHIOB OEpPyT paBHBIE BECa, CUUTAsI [10KA3ATENIN PABHO3HAUYHBIMHU.

Jlorapudmudeckyro QyHKIHIO pEKOMEHTyeTCsl UCIIOIb30BATh, KOT/Ia OIIEHKH 00BEKTOB UMEIOT OOITBILION pa3-
Opoc, Ipu NPUMEHEHHUH TaKOH (YHKIIMU BIIepe]l BEIMIYT OOBEKTHI C pABHOMEPHBIMU 3HAUCHHUSIMU TIOKa3aTeIeH.

[Ipu ucnonabp30BaHUK SKCIIOHEHIMAIBHON (DYHKIMH C TOJIOKHUTEIBHOH cTenenbio (p > 0) Gonee BHICOKHE
OLICHKM CHJIbHEE BIMAIOT HA PE3yJbTaT, yeM Oojiee HHM3KHE. Takyio (yHKIHMIO XOPOLIO HCHONb30BaTh, KOTAa
HEOOXOMMO J1aTh IIPEUMYIIECTBO PE3KO BBIPBABIIMMCS BIIEPE] 10 OTAEIbHBIM MOKa3aTesiM oObekTaM. Boibop
3HauYeHUs KOAQPULNEHTA p 3aBUCUT OT BEJIMUNHBI [T0Ka3areseil. Ecnu nokasarenu BbIpakatoTcsi OOJIBIINMU
YHCcIIaMu, TO KOAPQUIMEHT p jtydine OpaTh Onrxe Kk 0, TOTOMY YTO IIPH CYMMUPOBAHUH He OYIIyT YUUTHIBATHCS
HU3KKE OleHKH. Eciin mokasaTenu BeIpa)karoTcsi HeOOJIBIIUMH YUCIaMH, TO KOO(PQHUINEHT p PEKOMEHYETCSI
Opatb paBHBIM | U OoJIbIIE, YTOOBI CIIAraeMble HE OBUIH CIUILIKOM MaJICHbKUMH U PEUTHHTY OTIIMYAIIUCH APYT
oT Apyra Ha OonbIryto BennuuHy. s quanazona oneHok ot 0 1o 100 ynooHbI koaddunuentsl, pasasie 0,1.

B nporuBononoxHoCTs npeasiayiei GyHKIuN O0ojiee HU3KHUE MMOKa3aTeln SKCIIOHEHINANbHOW (QyHKINN
C OTPHUIIATEIBHON cTeNeHbI0 (p < () cuibHee BIUIIOT Ha Pe3yiIbTaT OJaromapst OTpUIaTeIbHOMY TTOKa3aTeio0
CTeNeHU. DTy (PYHKIHIO XOPOIIO UCIIOIh30BaTh, KOTJIa HYKHO, 4YTOOBI O0Jiee HU3KHE MTOKa3aTesIn OBLIH TOXe
YYTEHBI B KOHEUHOM pe3ynbrate. Jns auamazona ot 0 mo 100 npeanaraercst mpuHUMATh p paBHbIM —0, 1.

Crenennyto QyHKIHIO ¢ IONTOKUTENBHOH cTeneHbio (0 < ¢ < 1) pekoMeHayeTcst IPUMEHSITh IPH He00XOo-
JUMOCTH CIJIaITh BBICOKHE OLICHKH, IIOCKOJIBKY OOJIBIINE YHCIIa IPU BO3BEICHUH B CTEIICHb ¢ YMEHBIIAIOTCS
B OospllIee YKMCIIO pa3, YeM MEHbLINE OLEHKH, a Ipu ¢ > 1 OoiblINe OLEHKH BIMAIOT HA PEUTUHT CUJIbHEE,
YeM MEHbIIHE.

[Tpu rcrionb30BaHUM CTENIEHHOM (DYHKITUH C OTPHULIATEIBHOM CTENIEHBIO OOJBIINE OIICHKU MPH BO3BEJCHUN
B CTENCHb ¢ YMEHBIIATCS B OOJbIlEe YMCIIO pa3, YeM MeHbIUe oleHKH. [Ipu moacyere peTuHra OoJbIiue
OILIGHKH CIIa)KMBAIOTCSI CUJIbHEE, YeM MeHbliue. g auanasoHa oueHok oT 0 go 100 gacto ucnonb3yercs
3HaueHue ¢ = —0,3. OyHKIUIO PEKOMEHAYETCS UCTIONIb30BATh MPH KEJIAaHUU CIIIAJAUTh BHICOKHAE OLCHKH.

Jrtan 4: 1MHEHHOE yHnopsiiouyeHHe 00bEKTOB. JTOT MPOLECC OCYLIECTBISCTCS MO0 YObIBAHUIO 3HAUCHUM
PETHHIOBOro CBOXHOTO MHIEKca F(i).

I'maBHBIN HETOCTATOK MOYTH BCEX PEHTHHIOB, MMOCTPOCHHBIX Ha OCHOBE KOMITO3MUTHOTO MHJIEKCA, — HC-
N0JIb30BaHHE SAMHCTBEHHOTO PE3YABTUPYIOIIETO KPUTEPHS 1Tl YIIOPSIOUMBaHUS 00bEKTOB. JleliCTBUTEIbHOE
COCTOSTHHE 00BEKTa XapaKTEePU3yeTCsl MHOKECTBOM SKOHOMHUYECKHUX MoKa3areneil. CBecTH BCe 3TH MOKa3aTe
K OJHOMY 4Huciy (0ajry), KOTOpOoe ONpeAeisieT MECTO B PEUTHHIE ¢ MOMOIIBI0 MaTeMaTH4eCKUX METOOB,
OosbIoN mpobnemsl He mpencTasisieT. OxpHako npobiiemMa CpaBHEHUSI 0OBEKTOB SBISETCS NPUHIUITAAIBHO

9
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MHOTOKPUTEPHUAILHON, U TI03TOMY JI000M JINHEHHBIN CIIHCOK (3TO XOPOIIIO 3HAIOT MaTeMaTUKH) XapaKTepH-
3yercsi CyObeKTHBH3MOM H B BECax OT/ICIBHBIX ITOKa3areiel, U B cxeMe 0TOopa caMHX NoKasaTenei, 1 B yHK-
UM CBEPTKH TMoKazareneid. [109ToMy K pelTHHTaM, ITOCTPOCHHBIM B BHJIE CITCKOB, B KOTOPBIX BCE OOBEKTHI
PaHXMPOBAHBI OT TIEPBOTO JO MOCIETHETO MECTA, JaKe €CITU 3TO C/IETaHO TOJIBKO BHYTPH I'PYTIIT OJHOTHITHBIX
00BbEKTOB (OONBIINX, CPEIHUX, MAIBIX), CJIETYET OTHOCUTHCS KaK K MHEHHUIO IKCTIEPTOB, COCTABIISABIINX MOJIENb,
a He KaK K 0ObEKTUBHOH peaibHOCTH. be3ycloBHO, MOTYT OBITH TIOI00paHbl Ooliee aJeKBaTHbIC PeaTbHOCTH
1 MeHee cyObeKTHUBHBIE Mojenu. CymecTByeT MpOCTOM KPUTEPHiA: €CITH OJHMU U Te K€ OOBEKThI B pa3HbIX
pelTHHraxX, COCTaBJIEHHBIX Pa3HBIMU HHCTUTYTaMH T10 Pa3HbIM MOJIETISIM, TIONIAAAI0T B IEPBHIE WM MOCIIETHIE
JECSATKHU, TO TaK OHO U €cTh. Eciu mpu 3ToM OyZIeT BhIsIBIEHA KOPPEISIHS MEXAY IeHCTBUTENbHBIMU PE3YIlb-
TaTaMH U Te€M, O YeM CUTHAJIN3UPOBAJI HEKOTOPBIM pEHTHHT, 3TO IPUAACT JAHHOMY PIHKHUHTY BEC U aBTOPHUTET.
IIpumep 1: mozxens mHAEKca yenoBeueckoro pa3Butus. Jlanusii uaaexkc OOH paccunteiBaer ¢ 1990 r.
(human development index, HDI), 6epet cpemHee TeoOMETPHIECKOE TPEX MIKATHPOBAHHBIX MTOKA3aTeNeH: mpo-
JOJDKUTETBHOCTH JKU3HH, BpEMEHH 00yueHUs (TeKyIlee U 0KUIaeMO€) U BaJIOBOTO HAIIMOHAIBHOTO JI0X0/a:
1

HDI = (HEALTH -EDU - GNI)E, (7)

rne HEALTH — 3n0poBbee; EDU — oOpa3oBanue; GNI — BasioBbIi HAITMOHATBHBIN JTOXO/.
Pacuer unnexca HDI o ¢opmymnam (3) u (7) mpusenem Ha npumepe benapycu:

HEALT Hienmen = 20— = 0,806,
85— 20
EDUsenapye, = l(EDUg’;ﬁf‘i‘: + EDUmen ) = 1f152-0 + 121-0 =0,826,
2 " " 2(( 18-0 15-0

In(18,849) — In(100)
In(75000) - In(100)

BanoBbIii HalMOHANBHBIH TOX0 O€peTCs 0 MApUTETy OKYTIaTeIbHOM crtocoOHoCTH B foymiapax CIIIA 2017 1.

B pesynsrare HDI mns benapycu cocrasnser 0,808, uto coorBeTcTBYeT 60-My MeCTy B MUpe (11 CpaBHE-
Hust: HDI muposoro nunepa — lIBeiimapun — paBen 0,962).

OOH BpIUHCHSET U APyTrHe KOMIIO3UTHBIE PEHTHHTOBBIE WHAECKCHI: HHEKC HEPABEHCTBA B YEJIOBEYECKOM
Pa3BHUTHH, WHIIEKC TEHAEPHOTO Pa3BUTHS, HHEKC T€HAECPHOTO HEPABEHCTBA, MHOTOMEPHBIM WHICKC OeIHO-
CTH — C TIOMOIIIbIO aHAJIOTHYHBIX MOJIENICH (CpemHee reoMeTpudIecKoe 1 mKarupoBanue mo Gopmyie (3), HO
C OIpe/IeIeHNEM IKCTIEPTHBIX BECOB M0 METOJTY TJIaBHBIX KOMITOHEHT).

Mpumep 2: monens OOH peliTuHra CTpaH MO JOCTIKEHUIO IeJiel ycToHumnBOro pa3Butusi. HoBas mues
B 9T0# Momenu peritmara OOH 3akimogaeTcst B TOM, 9TO OOIBITIOE YUCIIO TToKazarenei (93) arperupyercs He
cpa3y B CBOIHBIN WHICKC, a CHadajia B 17 CyOMHIEKCOB, KaXXIBIH M3 KOTOPHIX OTBEYAET 3a ONHy M3 17 1eneit
paszsutus OOH, ¥ TOJBKO 3aTeM BBIUMCIISETCS CBOMHBIN HHICKC KaK CpeaHee apupMETHICCKOE CBOUX CYOHH-
nekcoB (OOH cumraet, uro Bce 17 menedt TeicsueneTrs paBHO3HauHbI). [lIkanupoBanne Bcex mokaszaremnei
ocymecTBiseTcs 1mo hopmyne (3) ¢ ymao)keHreM Ha 100, a uX cCBepTKa B CyOUHIEKCHI, KaK MPABUIIO, TIPEACTAB-
JIeT co00 cpenHee apupMeTHISCKOE WITN CpeaHee TeoMeTpruaeckoe. bemapycs B pefituare 2023 1. 3aHUMaeT
34-e mecto B mupe (77,5 6amna), CHIA — 39-¢ mecto, QunisHANSI — 1-€ MecTo.

3ameTnM, 9TO Takas nepapxudeckas arperamis mokasaresei (CHadaa CTpOsITCs CyOHH IEKCHI TTOKa3aTesei
Ha HIDKHEM YPOBHE, 3aTe€M CBOJHBIN WHAEKC U3 CYOMHIEKCOB Ha BEPXHEM YPOBHE) MPHUCYIA OOJIBIIUHCTBY
PEUTHHTOB, TPUYEM KOJIMYECTBO TAKUX YPOBHEW OBIBAET M TPH, U YETHIpE.

IMpumep 3: pelTHHT TIO0ATHPHOTO HHHOBAIIMOHHOTO Pa3BUTHA. B Bek 2KOHOMUKH 3HAHUH MOMYISPHOCTD
3aBoeBaJ peHTHHT BceMUpHOM opraHu3aIiiy HHTEIUIeKTyarbHOM coocTBeHHOCTH (WIPO), co3manubIi HA OCHOBE
m1o0ampHOTO HHHOBAaMOHHOTO HHIeKca (Global innovation index, GII), pamXupyromuii K OKTAOPIO KaXKI0TO
roga 132 crpansl mupa. HoBast mest B MOZIEIN 3TOTO PEHTHHTA — pa30ueHne CyOnHIEKCOB, a CIeI0BATCIIBHO
W TIOKa3aTelield, Ha JIBe TPYNIEL: input (MOTeHIHa) U output (pe3ysIbTaT), 9To MO3BOJSICT HAXOMUTh PEUTHHT
10 MHIEKCY output/input, OrpeeNnsroneMy OTHOIIIEHHE Pe3yabTaTOB K MOTEHIINATY, KOTOPBIN ITOKa3bIBAET, Ha-
CKOJIBKO () (hEKTHBHO CTPaHBI HCTIOIL3YIOT CBOM HHHOBAIIMOHHEIH MoTeHIan. Hanpumep, bemapycs B 2022 1.
OKa3zayach Ha §6-M MecCTe IO TIOTEHITHATY ¥ Ha 63-M MeCTe 110 pe3ynbTaram (B ocHOBHOM 3a cueT MK T-3kcmopra,
CIIO)KHOCTH AKCHOPTHOU mpoaykuuu, BHeApenus NCO-cTanmapToB, MPOU3BOAUTEIHHOCTH TPYHa), 9TO TO-
BopHT 00 3pdexTnBHOM Hcmonp3oBanuu moteHnuana. CIIA mo moTeHuamy 3aHuMaeT 2-¢ MeCTo, a 1o pe-
3yIbTaTaM — 5-¢ MeCTO B oTiiiure oT Kurtasi, KOTOphIi TToKa 1o TOTEHIIHATy HaXOauTes Ha 21-M MecTe, a 1mo
pesyabpTaTtaM — Ha 8-M MECTe B MHUpE.

G_I\HBenapy(;b = = 0, 791 .
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IIpumep 4: peTHHT CKOPOCTH pa3BHUTHUSA Tporecca. [IpakTndeckn BO Bcex peUTHHTAaX CPaBHUBAIOT TEKY-
IIe€ COCTOSTHHE TOTO MJIM MHOTO SKOHOMHYECKOTO TpoIiecca B cTpaHax. [Ipu 3ToM o4eHpb BasKHO /I TIPOTHO3a
OyIyIIero CpaBHUBATH CKOPOCTH Pa3BUTHS IPOIIECCA, T. €. CKOPOCTh JOTOHSIOIIEH NITH OOTOHSAIONIEH MUPOBOTO
munaepa (CIIA) monepamn3anuu. JIJist OIIEHKH CKOPOCTH IPOIIecca B CBOAHOM HHIEKCE HEOOXOIUMO arperupoBarh
B Ka4eCTBE IMOKa3aTelNeil MHIAEKCHI pOCTa, YTO He TpeOyeT MpUMEHEeHHS IPOLEAYp IKaINpoBaHus. B momoOHbIx
pedTHHrax B JUAEPHI OyIyT BBIXOAWTH CTPAHBI, HAXOAIIINECS HAa HU3KOM YPOBHE U TMO3TOMY CTPEMHUTENHHO
JIOTOHSIONNE MUPOBBIX JIUACPOB.

PeiiTuHrosasi MojaeJ/ib JIUHEHHbBIX MOPAIKOB
Monens TUHEHHBIX MOPSIAKOB YIOOHO MPUMEHSTH C TIOMOIIBIO MOKa3aTeNIeH, KOTaa I BceX 00BEKTOB
MMEIOTCSI JIaHHBIE 00 X TIONAPHOM CPAaBHEHUH SKCIIEPTaMy, T. €. Ul JII0ObIX 00bEKTOB i U j nano uncno Cy,
MOKAa3bIBAOIIIEE, HACKOIBKO i-if 0OBEKT JIyUIIle j-T0, HapuMep, Cij MOJKET TTOKa3bIBaTh YHUCIIO MOKa3aTele, 1Mo

KOTOPBIM i-i 00beKT nyyiie j-ro. [To 3anannoit matpune HC i Hn ., HEOOXOMMO HANTH IEPECTAHOBKY OOBEKTOB

*_ [ % * .
T = (n1 s Ty )’ Ha KOTOPOU J0CTUTAETCS CIICAYIOIIee PABEHCTBO:

222 Cripuesy =M%z 22> Criya ®

®dopmyra (8) — 3TO Tak Ha3zpIBaeMas 3aja4ya JIMHEHHBIX MTOPAIKOB. UTOOKI ee CBECTH K 3aja4ye TUCKPETHON
ONTHMH3ALH, HY)KHO BBECTH CIICAYIOLIUE IICPEMCHHbIC: X;; = 1, ecii B HICKOMOM TIOPSIIKE T OOBEKT I Tpeji-
[IECTBYET OOBEKTY j, H Xy = 0 B MpOTUBHOM CiTy4ae.

Torma 3a1aya TUHEHHBIX TTOPSAIKOB (8) SKBUBAJICHTHA CIEAYIOIEH 3a/1a4e TMCKPETHON ONTUMHU3AIINU:

maxZZCljxij,

x,.j=0 unul,x,.j+xﬁ=1, i,j=1, ..., n, )
Xp+ Xy +x, <20, j,k=1,..,n (10)

[locnennsas 3aaua pemiaeTcs CTaHAaPTHRIMUA METOIaMH JUCKPETHON ONITUMH3AINH, HAIIpUMeEpP MOCTPOCHUS
(haceTHBIX HEPABEHCTB, OTCEKAIONINX HEIEJIOUYHNCIeHHbIE BepuHbl MHOTOrpanHuka (9) u (10) [23]. Moxens
MIPUMEHSJIACh JUIsl pAaH)KUPOBaHUA Oemopycckux 6ankoB [12] 1 1aja Xopormme pe3ynbTaThl.

Moaenanb CBECPTKH peﬁTPlHFOBbIX HHICKCOB

Bo MHOTHX cHTyarusx aHalIn3a YKOHOMHYECKUX TPOIECCOB HEOOXOAMMO M3 HECKOJIBKUX PEHTHHTOBBIX
HHJICKCOB IOJyYUTh OJIMH, HAITPUMEP, JIJIs pacyeTa pOCcTa COBOKYIMHOM (haKTOPHON MPOU3BOAUTEIBHOCTH [25].
[Ipocreiimue Mozxenu 11 arperaliuy UHAEKCOB 1, ..., I, IepeBeJeHHbIX B OAMHAKOBY0 Mepy oT 0 1o 1, umeror
CIEAYOLNNA BUL:

S
21
k=1

I_ s
N

st
I:Zk *k’
k=1 Ik

100 ZL’;
k:IIk
s b

e /, k* — 3HAUEHUE Y JIyqIlel CTpaHbl k-TO WHICKCA.
MogepHu3upyeM MpeIokeHHY0 B [25] 60s1ee CI0KHYI0 MOJIEIb arperaiii HHASKCOB CICAYIOIIIM 00pa3oM:

*e * *
Sl e

Zs: mnr, (1, I}

b

)

e /, ,1 , ,? — MHJIEKCHI CTPaHbI B IBYX k-X PEUTHHTaxX: MOCIEAHEM U MPEABLIYIIEM.
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PeiiTuHroBasi monesib GaKTOPHOr0 aHAJIN3A

PamxupoBanue Ha 0CHOBE KOMITO3UTHOTO MHJEKCA CBOIWT MOKa3aTelu B onuH ¢aktop. PamxkxupoBanue
Ha OCHOBE MOJIEJICH ¢ IBYMsI, TpeMs U Oosee dakropamu dhdextuBHee. Hampumep, Momens Ha OCHOBE JIBYX-
(hakTOpHOTO aHANM3a MPEACTABISICT 00BEKTHI TOYKAMHU HA TNIOCKOCTH (PaKTOPOB, UTO OCOOCHHO yAOOHO MPH
COCTaBJIEHUH AUHAMUYECKUX PEUTHHTOB U OTCIE)KUBAHUN TPACKTOPHH IBIKEHHSI O0OBEKTa, TaK KakK B ABYX-
(haxTOpHOI AMHAMUYECKOW MOJIENI BO BPEMEHHU 00BEKTHI-TOUYKH IPEBPAIIAIOTCS B TPACKTOPHH, YKa3bIBAIOIIHE,
B KaKOM HaIpaBJICHUH OHU JABIKYTcA (puc. 1). Maeeit mocTpoenus Momeneit (hakTOpHOTO aHaH3a BEICTYTIAIOT
BBIZICJIEHNE M3 MHOTOYHCIIEHHBIX TIOKa3aTesell HeKOPPEIUPOBAHHBIX TNIABHBIX (DAKTOPOB (TIIABHBIX KOMIIO-
HEHT) 1 UCKJIIOYEHHNE OCTAIbHBIX. BIpouem, CyiecTByeT MHEHHE, YTO METO/I TIIABHBIX KOMITOHEHT (principal
component analysis, PCA) cIUIIKOM yIIpomaeT uaeu GakTOpHOTO aHaIH3a.

B peiitHroBoii pakTopHON MOZEIIH IIPEATIONAraeTCsl, YTO M3BECTHBIC [IOKA3ATENH d;; ABIISIIOTCS JIMHEHHBIMU
(YHKIMSMH HEKOTOPBIX HEM3BECTHBIX HAM (DaKTOPOB, OTIPEICICHHBIX HA MHOXKECTBE PEUTHHTYEMBIX OOBEKTOB.
HexoTtopsie 13 HUX ABISIOTCS OOIIMMH 17151 HECKOIBKUX ITOKa3aTelNei, a HEKOTOPBIE APYTHE BBICTYTIAIOT Xapak-
TEPHBIMH, BO3MOXHO, TOJBKO JIJIsl OJTHOTO MTOKa3aTels. XapakTepHble (aKTOPHI ITOJIAraloTCst OPTOrOHAIbHBIMH
IpyT IPYTY H, CICIOBATEIHHO, HE BHOCAITUMHE BKJIa ] B KoBapuaruio. OTOpackiBast XapakTepHbIe PaKkTOpHI (TIPH-
paBHUBAS UX K HYJIIO), TIOTy9YaeM CIIeAyIoIIee BRIpakeHUE, alMPOKCUMHUPYIOIIee KaXK Il BEKTOP-TT0Ka3aTelb:

A»"=xj11’71 totx, B+t x,F, j=1,...,m,

- . .

rJe x;, — Bec (hakropa p B noxasarene j; A’ =(ay, ..., a,;) — BEKTOP 3HAYCHUI [I0KA3ATEIS] j HA MHOXKECTBE OOBEKTOB.

HeobOxoammo onpenenutsh GpakTopsl U GAKTOPHYIO MaTPHILY [ X jp] TaK, 9TOObI OHU HAaMOOJIEe TOUHO
mxr

anmpOKCUMHUPOBAIIY 3HAYEHUSI BEKTOP-TIOKA3aTelsl, IPU 3TOM JKeJIaTeIbHO, YTOOBI ()aKTOPBI HECIH B ce0e HEKUH
coziepKarenbHbIi cMbIci. HanpumMep, B aHaIn3e SKOHOMHUYECKHX 0OBEKTOB (haKTOpaMH MOTYT OBITh MacIiTad-
HOCTb, 3()(heKTUBHOCTh, HAJIS)KHOCTD.

MerTo/ MaBHBIX KOMIIOHEHT IPUMEHSIETCS B TPH dTaIla.

ran 1: nocTpoeHUE KOPPEIALMOHHON MaTPUIIbl. 3HAYEHUS KAXKI0T0 U3 TToKazarenen [al.j] CUUTAIOTCS
m

nx
HOPMHUPOBAaHHBIMH, T. €. cpeiHee apupMeTndecKkoe KaKaoro mokasarens pasao 0, mucnepcus pasHa 1. Ecin
9TO yCIIOBHE HE BHIMOIHACTCSA, TO IPOBOUM HOPMUPOBKY

1 n
4 =5 Z ajj-
i=1
C,Z[CHaCM SaMCHy 3Ha‘I€HHﬁ HOKa3aTeJI€I>'I Ha UX HOpMI/IpOBaHHLIG 3HAUYCHUA .
(a,-,- - a,-)
a. = ———— ,

ij o;

n

— . 1 —\2
Tiie a, — cpenHee apu(pMeTHICCKOS [I0KA3aTels j; o, = ZZ(“ZJ’ - aj) — UCTIepCHSL.
i=1

A
[octpoum KoBapuamuonHyt Marpumy C= A" X ~-, 3T€M BBIYHCIUM KOPPEJALHOHHYIO MATpHLLy

R:[nj]mxm: C

— 1 HOPMHUPYEM y HE€ NUaroHalb:
1 n
Be=— ) re it k=10,
ni=1

KOTOpasd €CTb O6IJ_IHOCTB noka3aTeri i.
Jran 2: BbIACICHUE TIIABHBIX (PAKTOPOB U (PAKTOPHON MaTPHULIBI [xjp] . CHayana uiem Ko3QQHULIUEHTHI
X
Xi1 pu NnepBoM (baKTope TaKk, ‘{TO6LI AOCTUTAJICA MAKCUMYM mxr
max (], + 3, + ...+ xn ) (11)

ml

IIPH YCJIIOBUH, YTO .
Z Xip Xy = Tigs Js k=1,..., m (12)
p=1
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Wnes 3agaqu (11), (12) — cnenars cpeHeKBaApaTHUIHOE OTKIOHCHUE MAKCUMATBHBIM. C MTOMOIITBI0 MHOXKH-
Teneit Jlarpamka JIETKO JOKAa3bIBACTCS, UYTO HCKOMBIN MAKCUMYM SIBJISICTCSI HIUEM WHBIM, KaK MaKCHMAJIbHBIM
COOCTBEHHBIM PEIICHUEM CJICTYIOIIETO YPaBHEHUS:

det(R —XE) =0.
ITpu momori MeToAa BpameHui SIkoOu HaX0IuM Bce COOCTBEHHBIC 3HAUCHUS PEIYITUPOBAHHON MAaTPHUITEI R
1 COOTBETCTBYIOILIIE UM COOCTBEHHBIE BEKTOPHI ¢y, - .., ¢,,;- B UTOTE MOIy4YUM UCKOMBIE KO3()(DUIIMEHTHI IPU

Beex (akropax F:

%1\/7\-71

T2 2
\/‘Jn tqy+...+q,
Aran 3: Bpaienue Gakropos. Mies 5T0ro sramna 3aKiIo4aeTcs B TOM, YTOOBI KaXK IbIi CIIeAyOIIUH (akTop
cle1aTh OPTOrOHAIBHBIM NpeabIyuM. [TonyueHnyro GaKTOPHY MaTpHILY [xjp Pa3sMEPHOCTH m X F
mxr

BpallaeM MmyTeM YMHOKEHHs Ha MaTpuily moBopota 7. J{is aByxdaxkropHoro aHanmsa marpuia nosopora 7’
UMEET CIEeNYOIUN B

Xp

coso.  —sino

sino.  coso

e o — yroy moBopota. ONTHManbHOE 3HAUEHHUE yTIIa IIOBOPOTA O ITOJTydaeM IyTeM fiepedopa BceX 3HAYCHUN
i T
ot 0 1o 5 C IIIarom — .

OxoHYAaTEebHBII MOBOPOT Oy/IeT MPOU3BECH Ha YroJ, IPHU KOTOPOM JIJIsl TPEBATUPYIONIMX B JAHHOM (ak-
TOpe MmoKazareseii CyMMa KBaapaToB OTKJIIOHEHUH (IUCTIEpCHs) OT aOCOTIOTHOTO MakcuMyMa (M) moikHa OBITh

MHUHUMAaJIbHA! . ,
Z Z (1\4] —aj) — min,
p=1lj= T,
31ech T, — MHOKECTBO TIOKa3aTeled, KOTOPbIE JOJKHBI HECTU B p-M (PaKTOPE OCHOBHYIO HArPy3KYy.
YMHOXUB cripaBa PakTOpHYIO MaTpuily X = [xjp ]m ., Ha T, momy4yuM OKOHYATEIBHYI0 MaTPUILy, TOKa3bl-

BAIOIIYIO PAcIIOIOKEHUE 0OBEKTOB B IIOJIY4YEeHHBIX (akropax F, ..., F,.

DKOHOMUCTHI He 00SI3aHbI 3HATH BCE TOHKOCTH PEHTUHTOBO MOJien (pakTOPHOTO aHaH3a, OHH MOTYT BOC-
oJTh30BaThCst porpamMmmamu B SPSS wmn STATISTICA. 3nech MonenbHbIC HIOAHCHI PUBEICHBI IS JIYUIIIETO
MMOHUMAaHHS POJIM (PAKTOPOB, MHOT/IA UX HA3BIBAIOT INIABHBIMH KOMIIOHEHTAMHU.

B nByX- mim Tpex(pakTopHBIX MOJCISIX 00BEKTHI YIOOHO pa30MBaTh Ha KIIACCHI, YKa3bIBas HHTEPBAJIbI 3HAYC-
HHH 15 KJTACCOB TI0 Kaxkaomy daktopy. Hampumep, 00bekT momamaet B kiace A, ecimu (akTop MacmTabHOCTH
HaXOUTCS B MHTEpBane [a, b], ecim MeHbINE @, TO 3To Ki1acc A, eciu Gombiie, To 3To Kimace A' (puc. 1).
Takum 06pazoM, B 1999 1. 06bekT (cTpana) momagaet B kinace (A, B7), xors 8 1994 1. 6511 B kimacce (A, BY).

T
|
|
- |
B |
|
|
________________________ — = — — — — — - — — —
|
|
B |
.a |
T mmmm -
o |
E I
+ |
c| B |
=y |
-68{ |

+

A

Mactab onepanuit

Puc. 1. lunamuika pa3BuTUsI 00BEKTa B IBYX(AKTOPHOM MPOCTPAHCTBE MACUIMAOHOCTIb — D PeKmusHoCmb
Fig. 1. The dynamics of the development of an object in a two-factor space scale — efficiency

[Tox MacmTabHOCTBIO TOHUMaeTcst 1oJst crpanbl B MupoBoM BBIT mo I1I1C, B MUpOBOM HaceleHUH U MH-
poBoM 3kcriopte, a nox 3ddexrusrocThio — BBIT Ha xuTeNs, NPOAOIKUTEIIBHOCTh KU3HU, SHEPTOEMKOCTh
BBII, xosdpunment IxuHu.
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PeiiTuHroBasi Moae/ib Kjiacrep-aHajin3a

PeitTuHrOBBIC MOJICITH, OCHOBAHHBIC HA Pa3/ICIICHIUH OHOTHITHBIX 00BEKTOB Ha KJIaCTEePhI (TPYIIIIb), SIBIISIOTCS
OCHOBHBIM HHCTPYMEHTOM pabO0Thl MEXKIyHAPOIHBIX PEHTUHTOBBIX areHTCTB, KOTOPBIE OMPEACIISIOT MECTO ro-
CyllapCTB, OAHKOB, MPEIIIPUATHI B MEXKIYHAPOJIHBIX PSUTHHTaX IIyTEM OTHECCHHUS K OIPEICIICHHOMY KJIACTEpY.

B peiiTHHrOBOM MOjeNu KiacTep-aHaln3a cHayansa OTOMPAIOTCS PEHTHHIOBBIC TOKA3aTeTH U KX IbIH
0OBEKT MPE/ICTABIIACTCS B M-MEPHOM METPUUECKOM MPOCTPAHCTBE, ONMPEACIISIOIEMCS] HEKOTOPOH METPHKOM
(eBryTHImOBOM, MuHKOBCKOTO, YeOnImeBa u Ap.). Jlanee ¢ moMomsio OTHOTO W3 METOIOB KIacTep-aHalIn3a 00beK-
ThI IPYIIIUPYIOTCSI B HECKOJIBKO OJHOTHUIIHBIX KJIacTepoB. TouHee, BEAETCs NOMCK HAWTydIleld rpynIupOBKU
(knacTepuzaiiusi) 0ObEKTOB B MPOCTPAHCTBE OTOOPAHHBIX PEHTUHIOBBIX MoOKasaresneil. KoinuecTBo Takux
MHOXECTB (KJIaCTEPOB) U UX COAEPIKATEIIBHBIN CMBICI MOTYT OBITh JIN0OO 3a/IaHbl 3apaHee, JIUOO0 MOITYIUTHCS
aBTOMAaTHYCCKU. PEHTHHIOBBIC MOJIEH KIIacTep-aHaIN3a ObIBAIOT JIBYX KIIACCOB: Pa3/eIsIoNINe U aroMepa-
THBHBIC (00BeauHsIOMNE). VX pa3Indre COCTOUT B TOM, YTO B MOJEIISAX IIEPBOTO KiIacca Bce 00BEKTHI 00hEIH-
HSIIOTCS CHavalia B OJIMH KIIacTep, a IOTOM ITOIIAroBO JICISATCS, & B MOJICIISIX BTOPOTO Kilacca KIIacTepoB cHavaa
CTOJIBKO K€, CKOJIbKO U 00BEKTOB, M OHU TIOIIATOBO OObEAMHSIIFOTCS.

O0bennHSIIONIHE MOTETH KiacTep-aHaan3a. Kaxipiii 00beKT i pacCMaTpuBaeTCsl Kak m-MEPHBINA BEKTOP
A,=(a;, ..., a,,) ero nokasareneil. Bce 00beKTHI 1a10T 72 TOYEK B 71-MEPHOM METPUUYECKOM IIPOCTPAHCTBE, U UX
HEOOXOUMO pa3OHUTh Ha 3aJJAHHOE YUCIIO KJIACTEPOB MAKCUMAIILHO OJM3KO PACIONOKESHHBIX TOYCK.

[Tpu mocTpoeHUHU STON MOJIETTH BCE 0OBEKThHI PACCMATPUBAIOTCS KAK COBOKYITHOCTh OJJHORJIEMEHTHBIX KJla-
cTepoB. M3 HUX BEIOMpAIOTCS ABAa 00BEKTA, KOTOPHIC B CMBICIIC HEKOTOPOH MEphI OIM30CTH Hanbosee OJIu3Ku
IPYT K IPYTY, U O0OBEAMHSIOTCS B OMH KiacTtep. HoBast COBOKYITHOCTB KJIaCTEPOB COACPKHUT Ha OJTUH KIIACTEP
MeHble. C TOMOIIBIO MOBTOPEHHMS MTPOLECcca MOMYYaroIascsl COBOKYITHOCTh KIIACTEPOB CBOIUTCS K Tpedye-
MOMY KOJIMUYECTBY KIACTEPOB, KAXK/bIA U3 KOTOPBIX COACPIKUT OJIU3KHE OOBEKTHI.

B kadecTBe Mepbl OJIM30CTH KIIACTEPOB MOXKET MPUMEHSITHCS, HAPUMEP, PACCTOSHUE MEXK/TY MX [ICHTPAMH.

W3naganpHO MaTpuIa paccTosHui D = {dljz } , TIe d;; €CTh IUCTICPCHSI MEXK/Ty BEKTOP-TIOKAa3aTeIsIMU OOBEKTOB

U j, COIEPXKHT 7 CTPOK U 7 cTONONOB. [Tociie 00beAnHeHns ABYX KIaCTEPOB B HOBBIH KJIacTep MaTPHUILy PaccTosi-
HUI HEOOX0IUMO MepecunTaTh. Tenepp 3Ta MaTpula COACPKUT Ha OHY CTPOKY M Ha OAMH CTOJIOCI] MEHbILE.
[lepecunThiBaTh HEOOXOMMO JIUIITH OJHY CTPOKY U OJIMH CTOJIOCT] /I OOBbETUHIEMBIX KIIACTEPOB, MOCKOIBKY
OCTaJIbHBIE IIEMEHTHI HE M3MEHSATCS. BRIYUCIIEHNS MOYKHO CBECTH K MUHIMYMY, BHIPA3UB STH HOBBIE 3JIEMEHTHI
Yepes3 3JIEMEHTHI CTapoil MaTPHUIIB paccTOsTHUM. [Ipu 7TOM BapraTHBHBIE MOJIETH MOTYT HCITOE30BAThCA M3-32
pasHbIX Mep OJIM30CTH IBYX KIACTEPOB.

B Monenn MakcHMaibHOTO JIOKAIBHOTO PAacCTOSHUS JABa KilacTepa 00bEeIMHAIOTCS, €CIM MaKCUMaJIbHOE
paccTosiHHE MEXAy TOUKaMH OJJHOTO KJIacTepa M TOYKaMH JIPYyroro MUMHHMAaJIbHO.

Mopens MUHIMAITBHOTO JIOKaJTbHOTO PACCTOSHUS aHAIOTHYHA IPEABIYIIEH, HO C TOYHOCTBIO 10 HA00OPOT.
OTa Mojienb CKIIOHHA CO3/IaBaTh KPYITHBIE KIIaCTEPHI.

B monmenu Yopna B xadecTBe (pyHKIMH PacCTOSHUS MPUMEHSAETCS BHYTPHUTPYIIIOBas CyMMa KBaJIpaToB
OTKJIOHEHHH, KOTOpast SIBJISIETCS CYMMOM KBaJIpaToOB PACCTOSTHUIM MEXTy KaKJIbIM 0OBEKTOM M CPETHUM 00b-
eKTOM B KiacTepe. Ha kaxxoM 1mare 00beIMHSIOTCS TAaKUe /IBa KlacTepa, KOTOpble MPUBOAAT K MUHUMAaJIbHOMY
YBEJIMYEHUIO BHYTPUTPYIIIIOBOM CYMMBI KBaJIpaTOB PACCTOSTHUIM.

B nenTponaHON Mozienu O1M30CTh KIACTEPOB OIPENeNsieTCs KaK pacCTOSTHUE MEXKAY UX [EHTPaMHU.

B Monenu rpymnmoBBIX cpeHUX ABa KiacTepa OOBEIMHSIOTCS, €CIIM UX CPEHee CXOACTBO MaKCHMAIbHO
cpenu mpounx. CpemHee CXOICTBO MEKIY KITaCTEpaMHU OMPEEIIeTCs KaK CPEIHEE CXOICTBO MEK/y BCEMH I1a-
pamMu 00BEKTOB M3 COOTBETCTBYIOIINX KJIACTEPOB.

[IpuBeneM peKypcUBHYIO CXeMY, HHTETPHUPYIOLLYIO pa3IndyHbIe MOAEIHN KiIacTep-aHalnu3a 3a cYeT pa3HbIX
crnoco00B Iepepacyera pacCTOSHUI.

KBanpar paccrosiHus (aucriepcus) MeXTy OOBEKTaMU i | j OTIpeIeIIIeTCs 10 CIeAyomel Gpopmyre:

d/2 :(Ai - Aj)T(Ai ‘AJ)'

CHavaJta HeoOX0IMMO HalTH JIBa KJIacTepa p M ¢, PACCTOSTHUE (TUCTIEPCHST ) MEKTy KOTOPBIMA MUHUMAJIBHO:

dy, =min{d}}, i=1, .., j=1,j=2,....,n,m>0,n,>0.

3arem Kknactep p 00beIUHICTCS ¢ KIIacTepoM ¢. Mepa OJIM30CTH TIPU 3TOM YBEJIIMYHMBACTCS HA BEIHUUHY,
pacCUYUTHIBaEMYIO 110 (hopMyITe
1
w d’

P4 ZE Pq-
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Jlanee cTpoka U CTOJ0EI], COOTBETCTBYIOIINE HOBOMY KJIacTepy /i, IIEPECUUTHIBAIOTCS 110 CIIEIYHOICH
hopmye:
dy =oudy; +o;dy, +Bd; +v|dy; -
hk = hi hi i TY|9pi

1
TJIe 3HAUCHNS [TapaMeTPOB ., [3, Y COOTBETCTBYIOT KaXKIOH MOJIETH 1 UIMEIOT cne)ly}onme 3HAYEHMST: O, = O = —,

2
1

p=0,y=—= (,Z[J'ISI MOJIE/I MUHUMAJIbHBIX JIOKAJIbHBIX PACCTOSHUMN); O, B 0,y= 5 (st MmozenH
MaKCHMaJIbHBIX JIOKAJIbHBIX PACCTOSHUM); oL = O = > B = ik e 0 (Jlnsl MOJIeJIN MEHUaH); o, = n_,i’ a; =

n; n; 1 o
= —, p=1v =0 (Wit Moze/m cpeHuX Ipymm); o, = —, o,; = —, B = —a;a;, y = 0 (w1s1 UEHTPONIHOI MOJIeNIN);

1y n, oo -

n, +n; n, t+n; n
o = M, o, = M, B=——""— v=0 (s mogenu Yopua).
(n,+n.) 7 (n,+ny) (n, +ny)

Haxkoner, Bo3BparaeMcs K BRIYHCISHUIO KBaIPATOB KJIACTEPOB W TIOBTOPSIEM IMTPOIEAYPY 0 TEX MOP, TOKa
HE TIOJTy4UM TPpeOyeMOoe KOJIMIeCTBO KJIACTEPOB, HAIIPUMED TPHU: 00BEKTHI C BRICOKUMH TOKa3aTesMu (Kiacc A),
00BEKTHI CO CPEHUMH ToKa3aTessiMu (kiace B) u 00bekThl ¢ HU3KMMHU Nokazatensimu (kiace C).

IMpumep 5: knacrepuzaius rocyaapcTs o Mojiesd Yopia. PazBuTue kax10ro rocyaapcrsa XapakTepu3yercs
TpeMs MmokazaresssMu: poneit B mupoBoM BBII mo I1IIC, morneli B HaceleHnH u 1ojield B Toprosire. @parMeHT
JICHIPOTPAMMEI, TOCTPOSHHOW IO MaTpHUIle Mep OIU30CTH BCEX CTpaH MHpA, IPEICTABIEH Ha pHC. 2.

Mojzenb BbIIEIIIA [T KIACTEPOB TOCYIAaPCTB (M MX 00bEIUHEHHMI): CBEPX3HAYUMBIC, HITU CYTIEPOOJIbIIHIE
(Kurait, CUIA, EC, Uanus), 3Haaumsbie, wiu oomneinue (BemukoOpuranws, [ epmanus, @pannust, Smnonus, Poc-
cus, Typrws, Mexkcuka, Kopest, Utamus, Ucmanus, Kanana, Upmannus, Hunepianmel), cpenHe3HaunMEbIE, HITH
cpennue ([lompmma u ap.), Mano3Haunmble, wiu Mainblie (benapycs, M3panis u ap.), Mukpo3HadnMmele (JIuTsa,
JlaTBus, DctoHus u ap.).

PeiliTuHroBasi MoJejib ONTUMHU3AIUOHHOTO pa36neﬂnﬂ Ha KJacCcChbl

Uucno knaccoB 3apanee He onpexaensieTcs. C KaXIbIM MOKazaTelleM k COMOCTaBIsieTcss HEKOTOpoe Ou-
HapHOE OTHOILIEHHUE R;, KOTOPOE XapaKTepU3yeT MOXOXKECTh OOBEKTOB [ U j MO MokaszaTento k. OOBIUHO

R, = {(i, j):‘al.k—a jk‘ < ek}, 7€ e, €CTh 3aJjaHHasl BapHallus 3HAYCHUN Moka3aTens k (eciu OOBEKTHI i U j

UMEIOT pa3iInyus B [0Ka3aTese k He Ooliee e, TO CUNTAETCS, YTO OHM CXOXKHM I10 3TOMY IOKa3aTelno). 3ame-
THUM, 4YTO R, MOXeT ObITb MHEHHMEM 3KCIepTa [0 BOIPOCY OTHECEHUsI 00bEKTOB K OJHOMY Kiaccy. Mckomoe
pa3zbueHne 00bEKTOB Ha HEIepeCeKaIONUecs KIIacChl OJHOTUITHBIX 00BEKTOB MPECTABISET COO0OH HUYTO
WHOE, KaK OTHOIICHHE YKBUBAJIIEHTHOCTH R Ha BCEM MHOXKECTBE OOBEKTOB. VICKOMBIE KIacChl OIpeeeHbI
OTHOIIIEHUEM SKBHUBaJICHTHOCTH R. JlJis onpeiesieHns Haumydnield rpynimupoBKH HEOOXOIUMO CPaBHHUTh HC-
KOMOE OTHOIIIEHHE DKBUBAJICHTHOCTH R C KaXXabIM U3 6I/IHapHI>IX OTHOIIICHUM Rk’ T. €. IOACYUHUTATh KOJIMYECTBO
paccornacoBaHuil MexxIy R U R;:

\RAR|={(i, j)/ (i, j)e Ru (i, j) & R, wmn (i, j) & Ru (i, j) € R,}.

Taxxe HY>XHO IIPOCYMMHUPOBATH KOJIMYECTBO paCCOFJ'IaCOBaHI/Iﬁ 110 OTHOIICHHUAM Rk JJIs1 BCCX IIOKa3are-
m

JIeH k ¥ HaliTH ONTUMAJILHOE OTHOIIEHNE DKBUBAJIEHTHOCTH R *,

, e

|R, R;| — BBIOpaHHas MeTpHKa, HAPUMEp YHCIIO PACCONIACOBAHMIA. k=1

CdopmynupoBaHHas 3a/1a9a ¢ HEPUKCHPOBAHHBIM YHCIIOM KJIACCOB CBOIUTCS K 3a1ade OyIeBOM TMHEHHOMI
ONTHMH3AINH, U 4eT0 KaX10e OMHApHOE OTHOLIEHHE R, , R HA MHOXKECTBE OOBEKTOB IPEICTABIAETCS C T10-
MOIIIBIO OYJIEBOM MATPHIIHI CISIYIONTUM 00pa3oM: Il Kakmoro A, 1 < k < m, u 1u1st Kaxaon mapbl 00BEKTOB

(i, j) mycThb
1, ecmu (i, j) e Ry, 1, ecnu (i, j) € R,

0 ry

i

0,ecm (i, j) & Ry, 0, ecout (i, j) & R.

Henuneiinyo neneByio GyHKIHIO z |RARk| MOXHO JIMHEapHU30BaTh, a TpeOOBAHMUS K HCKOMOMY OTHOLLIE-

k=
HUIO DKBUBAJIEHTHOCTHU R (pe(bneKCHBHOCTL CUMMETPHUYHOCTb U TPAH3UTHBHOCTH) BBIPA3UTh C MIOMOLIBIO JTH-

HCHUHBIX HEPABCHCTB, UCKIIIOYHMB YaCTh NEPCMCHHBIX Vij, B CHUJIy TOT'O 4TO rij = Tji (HOpﬂZ[OK in ] HECYLICCTBCH,
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TaK YTO MOXXHO CUHMTATh I < j), U ONPEICINTh HOBBIC Beca W;; = ¢; + ¢;;. B pesyibrare Bo3HUKAET Clieytomas

3ajJa4a JMHCHHOMN 6yne}30171 OINITUMU3ALINU TONCKA MaTPHUILIbI [xy:l . OHpC,[[GJ'ISIIOH_[eﬁ OIITUMAJIBbHOC OTHOIIC-
HHUE YKBUBAJICHTHOCTHU R: B

n n
minZZwijxij,
i=1j=1
MpHU YCIOBUAX, YTO
xptxg—x <1, 1<i<j<k<n,
X=Xyt x <1, 1<i<j<k<n,
Xyt X tx <1, 1<i<j<k<n,

x; €10, 1}, 1<i<j<n.

PesynpraroMm perenns nocneaHel 3a/1a4 SBISeTCA pa30neHne MHOXKeCTBa 00BEKTOB Ha KIacChl, KOTOPBIE
00BbEAMHSAIOT OJIM3KHE APYT APYTY OOBEKTHI. DKCIEPThl aHATU3UPYIOT HOIYUYEHHBIN Pe3yJIbTaT U ONPEEIISIOT
Ha3BaHMs KJIACCOB.

OTOl MO MOJKHO AaTh Ipad)OBYI0 HHTEPIPETALUIO, €CIIH BCE OOBEKTHI IPEACTABUTH BEPIIMHAMU I10JI-
HOTO 1-BEPLIMHHOTO rpada, pedpa KOTOpOro B3BELICHbI YMCIaMu Wy B TakoMm ciydae 3aiadya kinacrepusannnu
00BEKTOB CBOAMTCS K 3a/1aue pa30MeHUs Ha KIIMKU MOJIHOTo rpada co B3BELICHHbIMU pedpami, a [xy] ABIISI-
€TCsl X MaTpULeH HHINAECHIIUH.

Korza umcio kimaccoB (pUKCHPOBaHO, BOHUKAET 3aada pa3OMEHMs B3BEIICHHOTO MOIHOTO rpada Ha 3a-
JaHHOE YHCIIO OJHOPOIHBIX KJIMK, 3TO 3HAUUT, 4YTO CyMMa pedep ¢ 000MMH KOHLIAMH B KIIMKE JOJKHA OBITh
MHHUMAaJIbHA I10 BCEM KJIHNKaM.

PeiiTunrosasi MoaeJib 000J109€4YHOI0 AHAJIN3A TAHHBIX

Mopenu 060104€9HOT0 aHa3a NaHHEIX (data envelopment analysis, DEA), mpeanio)keHHBIE CTICIMATHCTaMU
o Teopuu npunstus pemeHuit A. YUapucom, B. Kyniepom u E. Ponowm emie B 1978 . [26], mupoko mpuMeHsi-
FOTCSI B DKOHOMHUYECKOM aHammn3e 3 (HEKTUBHOCTH PabOTHI 0OBEKTOB, B TOM YHCIIC U IS UX PEUTHHTOBAHUA,
Hampumep, B [ 12] oHa HCIOIb30BalIach JJIsl COCTABJICHUS PEUTUHTA OSIOPYCCKUX OAHKOB.

OcHoOBHas uzesl pEUTUHTOBBIX MOJENIeH 000JIOYSTHOTO THIIA COCTOUT B pa3OWeHNH Ha JIBE TPYMIIBI (out-
put (BBIXOA — Pe3yNbTaThl), HAIPUMEpP OOBEMBI BBIITYCKa, U input (BXOJ — PECYPChI), HAIIPUMED 3aTPaThI
U TIOCJIe Iy oIIee orpeieieHue 3P PEKTUBHOCTU PaOOThI K&XKI0T0 00BhEKTa) BCeX MOKa3aTeseh, XapaKTePHU3YOIIUX
00BEKTHI KaK OTHOIIIEHNE CBEPTKH BBIXOTHBIX TIOKa3aTeNel K CBepPTKE BXOIHBIX C HEM3BECTHBIMH arperupyroniMu
KodpuurueHTaMu i BeIxoaa (i, ..., ) 1 Ans Bxoga (vy, ..., v), KOTOpbIe ONPEAEISIIOTCS KaK PeleHne 3a1a4d
MaKCHUMHU3aUH dPPEKTUBHOCTH JJISI KaXKAOTO i-T0 00BbEKTa CIEAYIOIIEro BI/A:

"
P
—
— .
(13)
2 Vg
Jj=n+1

Hanee pedTHHT 00BbEKTOB CTPOUTCS B OPsiIKe YObIBaHUA G PekTUBHOCTEH 0, 0 MpeoOpa3oBaHUIO BXOA0OB
B BBIXO/IBL.

3anaya (13) nerko TMHEApHU3yeTCs U pelIaeTcst CTaHJaPTHBIMU IPOTPaMMaMH JIMHEHHOTO IPOTrPaMMHUPOBaHUSL.

max 0; =

3akJaroueHue

IIpoBeneHHOE HCCIEAOBAHNE ITO3BOJISIET CACIATE CICTYIONTHE BHIBOIBL.

1. ITonynsipHOCTh PEUTUHIOB U UX LIMPOKOE MPUMEHEHHUE JIJIsl CPABHUTEIBLHOTO aHAIN3a MPOLECCOB KO-
HOMHYECKOTO0, COIIMATILHOTO, MHHOBAIIMOHHOTO, IPOMBIIIIICHHOTO, SKOHOMUYECKOTO PA3BUTHUS U KOHKYPECHIINH
CTpaH, peTHOHOB, MHTETPAIIMOHHBIX 00BETMHEHNH, OpTaHN3aIHid TPEOYIOT TOHNMaHNS MaTeMaTHIeCKON MOIEeNH
pedTHHra, KOTOPOE MO3BOJIUT 00JIEE TIOJTHO BBISBISAThH IIYOMHHBIC MPUYMHBI HU3KUX WM BHICOKUX MO3UIUI
B PSUTHHTAX W YKa3bIBATh MEXaHU3MBI YIyUIICHUS TTOJIOKCHUS B HUX.

2. JI7st MHOTHX Ba)KHBIX 9KOHOMHUYECKHUX MPOLECCOB PEUTUHTH COCTABIAIOT PA3HbBIC HCCIEAOBATEIbCKHE
LEHTPBI, U, Pa3yMEETCs, PE3yJIbTaThl 3TUX PEHTHHIOB HE COBIIAJIAIOT, XOTS, KaK IIPABUJIO, KOPPEIUPYIOT. UTOOBI
MPOSICHUTD CUTYALIHIO, IOJIE3HO COCTABIISITh KOHCEHCYC-PEUTHHT KaK arperalyio MECT WIH JIyUIIUX PEHTHHIOBBIX
KOMITO3UTHBIX MHJCKCOB. [IJIs1 X arperaiui MO>KHO MIPUMEHSATH BCE MOJIENH, OITUCAaHHbIE B cTaThe. MHOrMA,
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KOTJ1a PEHTHHTOB C Pa3HbIM KOJIMYECTBOM CTpaH MHOTO, KaK, HallpuMep, MPU U3MEPEHUH CTETIeHH T1o0ann3a-
LMY WIN TPOJBMKEHUS K U POBOI IKOHOMUKE, TPUMEHSIOT CIIEI[HaIbHbIE METOIMKHA KOHCEHCYC-PEHTHHTOB,
Kak, HarpuMep, B [27; 28], MozieN I CBEPTKU PEHTHHIOB III00aIH3aui U U(QPOBU3AIIUY U CBSI3b MEKTy HIMHU.
[IpoGrnema KOHCEHCYC-PEHTHHIOB SABJSETCS 0CO00 BaYKHOW JJISi HHBECTHIIMOHHBIX U KPEIUTHBIX PEHTHHTOB
Y TIO3TOMY IIHPOKO U3yyaeTcs oTaenbHo [29]. B Poccnn, HanpuMep, co3/iaH arperarop He3aBUCUMBIX OIIEHOK
KadecTBa IpeMEeTHOTO 00pa3oBaHus B By3ax Poccun, rie no npasuiy bopaa arperupyrorcst MecTa, 3aTeM By3bl
KJIACTEPU3YIOTCS B JIMTH B 3aBUCIMOCTH OT CyMMBI 6aiutoB bopa (HanmoHaneHbIiH arperupoBaHHbINA PEHTHHT).
XO0Ts MBI CUMTaeM, 4TO 3Ta IpolsieMa MOJHOCThIO aHAJIOTWYHA NpobieMe pedTHHra, I I0Ka3aTeal — 3TO
MecTa WA KOMITO3UTHBIE MHJIEKCHI B OT/IEIBbHBIX PEUTHHTaX.

3. BonpIMIMHCTBO PEUTHHTOB CTPaH yYMTHIBAIOT JIOCTUTHYTHIE TTOKA3aTeNN MPOIIecca, 0JTHAKO MOJUTHKOB
00JIBIIIe UHTEPECYET CKOPOCTh B JIOTOHSAIONMEM pa3BUTHU. CyIIeCTBYEeT OY€Hb Majlo PEHTHHIOB, KOTOpPbIE
arperupoBaiii ObI MHAEKCHI pOCTa MOKa3aTesei, T. €. TAKUX PEHTHHTOB, TJe BCE MOKa3aTeIH U3MEPSITUCH Obl
OJIHOM IIKAJIOH, COOTBETCTBEHHO, OTIa1a Obl HEOOXOAMMOCTh MX TPEABAPUTEIBHOTO NIKATUPOBAHHSI.
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CETEBASA MOAEADB 1 METOABI
PEIIEHUA 3AAAYN kK KOMMMUBOAKEPOB
AASA OIITUMUNBALINU MAPIIIPYTOB AOCTABKU

C.P.JJYTHH"

1)l-Teﬂopycc;cuit eocyoapcmeennulil yHugepcumem, np. Hezasucumocmu, 4, 220030, e. Munck, Berapyco

Ctpoutcs cereBas MOJICTb 3aJa9l K KOMMHUBOSDKEPOB TSI ONTHMI3AIIMH MapIIPYTOB TOCTABKU B YIICKTPOHHOU TOPTOBIIE.
[Ipennararorcst MpUOMIHKEHHBIE U TOYHBIE METOBI TTOMCKA ONTHUMAJIBHBIX WA KBa3HONTUMAIHHBIX MapIIPyTOB IS
JTAHHOM Mojenu. 3a1adya MapuIpyTH3aluy JOCTaBKY HMEET BAKHOE MPAKTHYECKOE 3HAUCHHE B CBSI3U C OBICTPHIM POCTOM
9JIEKTPOHHON TOPTOBIH U SBIISECTCS HEAOCTATOYHO MCCIIEIOBAHHON BBUy €€ HOBU3HBI.

Kniouegvie cnosa: 1OoTNCTHKA 3JIEKTPOHHON TOPTOBIIN; 3a/1a4a kK KOMMHBOSDKEPOB; METOI BETBEI M T'PAHMI]; MypPABbHHBIH
AITOPUTM; YKaHBIHA aJTOPUTM; KIIACTEPHBIH alITOPUTM.

NETWORK MODEL AND METHODS
FOR SOLVING THE k TRAVELLING SALESMAN PROBLEM
FOR OPTIMISATION OF DELIVERY ROUTES

S. R. DUTIN*

Belarusian State University, 4 Niezaliezhnasci Avenue, Minsk 220030, Belarus

The article formulates a network model of the & travelling salesman problem for optimisation of delivery routes in
electronic commerce. Approximate and exact methods of searching for optimal or quasi-optimal routes are proposed for
the constructed model. The task of routing delivery is of great practical importance due to the rapid growth of e-commerce
and it has not been sufficiently investigated due to the novelty.

Keywords: e-commerce logistics; & travelling salesman problem; branch and boundary method; ant algorithm; greedy
algorithm; cluster algorithm.
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MapKeTIUIelice, a 3aTeM CIIyKObI JOCTaBKU OydyT pa3BO3UTh 3aKa3bl JAeCATKaM ThICAY KiIHeHTOB. Co3aarenu
wiatdopmsal «SIHaekc. MapipyTuzanus 3aBepsIoT, 4TO AJITOPUTM MapIIpyTU3aLuy yxe noanep:xxusaeT 40 Toic.
3aKa30B B JIEHb U 4TO paOOThI 10 COBEPILICHCTBOBAHUIO aJlTOPUTMa IponospkatoTcs. [loatomy nccnenoBanne
HOBBIX MOJIEJIEH ¥ aJITOPUTMOB MapIIpyTH3AINH SBJISETCS BECbMa aKkTyalbHOUN Hay4HOU mpoOiemoii. Ha caii-
TaX MHOT'MX KOMITAHUH 3JIEKTPOHHOM JJOCTABKU pa3MeIleHbl OOBSBICHHUS O TIOUCKE Pa3paboTyhKa ajJropurMa
MapUIpyTH3aIHH1, YTO CBHJIETEIBCTBYET M O BHICOKOH MPAKTHYECKOH 3HAYMMOCTH MPOOIEMBI.

Lenb HacTOsIIIEH CTaThH — MOCTPOUTH MOJEITH M pa3paboTaTh METOBI COCTABICHUS ONTUMAILHBIX IJIAHOB
JIOCTaBKHM MPOIYKIUH (0€3 OM03/1aHui), T. €. OPEAETUTh MAPIIPYTHI I KaXI0TO U3 kK KypbepOB-BOIUTEIEH
Ha KaKAbli (PUKCUPOBAHHBINA OTPE30K BPEMEHH, B TEUEHUE KOTOPOTO 3aKa3 J10JDKEH OBbITh BBIIIOJIHEH.

TeopeTnyecKkue 0CHOBbI

bazoBas Mozens 3a7ad MapuIpyTH3AIUHA — 3TO CETEBas MOJEINb 3314l K KOMMHBOSIKEPOB C Pa3TNIHBIMU
JIOIIOJTHUTEIBHBIMH YCIOBUSIMH, BOCXOAAIIAs K KJIACCUYECKOM 3a1ade komMmuBosikepa (fravelling salesman
problem) — cocTaBIeHNIO KpaTyallllero MapupyTa o0be3a # TOPOAOB 110 OXHOMY Pa3y C BO3BPaToM B HC-
XOIHBIA MYHKT C M3BECTHOW MaTpHLEH PACCTOSHUI MEXAY KaKIbIM U3 HUX (TepBas MyOiauKauus 3a1adu
copepkutcs B [1], AeTaapHOE H3NI0KEHUE MHOTHX pe3ylnbTaTtoB — B [2]). 3agaua KOMMUBOSKEpa UMEET 7 BO3-
MOYKHBIX MapIIPyTOB K OTHOCHUTCS K KJIACCy TaK Ha3bIBaeMbIX NP-TpyaHBIX, I KOTOPBIX HET 3)QEKTUBHBIX
(monMHOMHANBHBIX ) anropuTMoB pemieHus. B 2000 . Matemarudeckuit ”HCTUTYT Kias Ha3Bam 3a7ady KOM-
MUBOSDKEpA B 4HCIIE CEMH MaTeMaTHYeCKuX IpoOieM Toicsiuenerusi. Emme Oonee TpyqHOH sBIsSeTCs 3a1ada
k KOMMUBOSIKEPOB, TEM HE MEHee AJISl IPAKTUYECKOrO pelleHHsI HeOOIbIINX 3a/1a4 MOCTPOCHBI JOCTAaTOYHO
3¢ PeKTUBHBIC TIEpeOOPHBIC ATOPUTMBI THITA METO/IA BETBEH U TPaHuI] (MX 0030p COEPIKUTCS, HArpuMep, B [3]).
B nocnennee Bpems HHTEpeC K 3a7a4e kK KOMMHUBOSKEPOB BO3POC B CBSI3U ¢ HEOOXOMMOCTBIO ONITUMAJILHOTO
yhpaBieHus ciayxO0amu goctaBku [4—7]. [ToaToMy BO3HMKIIA HEOOXOIUMOCTh B MOCTPOCHUU COBPEMEHHOMN
MOJIETIH, aJICKBaTHOHM T'e0JIOKAIIMOHHBIM TEXHOJOTHSIM Pa0OThl TPAHCIIOPTHBIX (HPM MO JOCTaBKe (MMEeTCsI
B BUY KOHEYHAsS JOCTaBKa KIMCHTaM, pa3OpOCaHHBIM Ha KapTe ropoja). 3aaadu CHAOKEeHHS TapKCTOPOB
TOBapaMU TAKKE UMEIOT OJIM3KOE COIEpKaHHE.

Kpome Toro, nHorza 3agada JOCTaBKH yCIOXKHSAETCSI BO3pAaCTaHUEM 00beMa IPy30B U OTPaHUUYEHHOCTHIO
o0beMa aBTOMOOWIIA, T. €. TIPU aHaJIU3€e Ka)XI0T0 MapuIpyTa HY>KHO €Ile YUHTBHIBAaTh 3a7ady 00 YIIaKOBKe
proK3aka (METOAbI ee pemieHus coaepxarcs B [3]). OnTumuzanus MapuipyToB JOCTaBKH 1aeT 3HAYUTEIbHBIN
IKOHOMHYECKHH P PEKT (TOCTATOUHO CPABHUTD, CKOJIBKO JOCTABOK COBEPILIACT MAIIMHA B TPEOYEMBIi OTPE30K
BpemeHu: 22 wim 25).

OrnpeaeeHHbIN TPOCTEHIITNN IBPUCTHICCKIN cODT MapIIpyTH3AUKA TOCTABKH Ha PBHIHKE UMEETCS, ITO
AHTOP — niporpaMMa ONTUMAaJILHOM COPTUPOBKH (TIOPsI/IKa) 0OCTYKUBaHHI KJIMEHTOB B YK€ TOTOBBIN CITUCOK
JUIs OIHOTO Kypbepa', mporpammel API Fndexc nu Google juisi reoKOMPOBAHHS ¥ TEOTOKALHH M IPOrpaMMa
dia$par, xoTopas sK00bI aeT oNTUMalbHbIN MappyT. [Iporpamma nocrasku Relog, yuuTeiBaromas rpy3orada-
PUTHBIC XapaKTEPUCTHKH MAIIMH U TOBAPOB, I'paMK BOAUTEIS, OCHAIIIEHHOCTH aBTOMOOHJIS, TAKIKE TIO3BOJISIET
YAOXKUTBCSI BO BDEMEHHBIE PAMKH 1OCTABKH.

CeTteBasi MO/Ie/Ib ONITUMAJIBHONH MapUIPYTH3ALUH 10CTABKH
(coBpemMeHHasi 3a1a4a kK KOMMHUBOSIZKEPOB)

Kpymabrii MapkeTmieiic, 0CynecTBISIOMNN TOCTaBKY IMOKYTIAaTEIsIM, MOXKET UMETh HECKOIIBKO CKIIAJIOB.
B sTom cityuae BO3HMKaeT 3aja4a KJIacTEpPU3aLUH YIIUI TOpoAa, T. €. UX NPUKPEIJICHUS K CKIIaaM, KaXIbIid
U3 KOTOPBIX 3a ONpEeNICHHBI KBaHT BPEMEHHU JOJDKEH C MOMOILBIO CBOETO Mapka U3 k KypbepoB (MallIvH)
BBITIOJTHUTD 7 THICSY 3aKa30B.

JUis TOCTHOKEHMsI TaKoW IIeTTM BO3MOXKHO COKPAaTUTh BPEMs IOCTABOK, ONTHMH3HPOBATH UX CYMMapHOE
BpeMSsi, YMEHBIIUTH OOIIYI0 AUCTAHITMIO, TPOE3KAEMYIO BCEM aBTOMapKoM. | TaBHOE OrpaHWYeHHE B TaHHOM
CIy4ae — 9TO KECTKHUE BPEMEHHBIE PAMKH JIOCTaBKH.

Wrak, Ha KaXXOBIH MMepUO BPEMEHH JOCTaBKU (HApuUMep, y ceTH «EBPOOIT» OH COCTABISAET 3 U) JaHBI
npumMepHo 15-20 KIMEeHTOB Ha KaXKJI0TO U3 MOYCOTHHU KypbepoB u rpad (cets) G = (V, E), Kaxnas BeplinHa
KOTOPOTO — 3TO TOYKa JIOCTaBKH Ha 3TOT MEPHOJ, a KaXKA0e peOpo MEXIy TOUKAMH JAOCTaBKU TyOIHPYETCsI
CXEMOM JI0pOT € 3aJaHHBIM CPE/THAM BPEMEHEM MEPEMEILEHHU /;; OT BEPIUIMHBI i (KJIMEHT) 110 BEPIIMHBI j Ipa-
da G (npuuem x ¢; n06aBICHO BpeMst ¢; 0OCITYKUBaHUs KiHeHTa j). HeoOX0[MMO IIOKPBITE BCE BEPLINHbI
rpada G mapuipyramu k KypbepoB-BOIUTENEH (MIPUKPETTUTH K HUM KJIMEHTOB) TaK, YTOOBI CyMMapHOE BpeMs
B TIyTH, & 3TO 3HAYUT U AUCTAHLMS (PAcXO]] TOIUINBA), ObIJI0O MUHUMAIILHBIM.

'Cm.: Onepanuonnas crucTeMa IPEANPHUATHS PeanbHOTO BpeMerH [Dnekrpouusiii pecype]. URL: diasparbusiness.com (1ara 06-
pamenus: 24.10.2023).
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Chopmynupyem MOCTaBICHHYIO 33/lady ONTUMAIbHOW MapIIpyTH3aluy B (opMe 3a/jauu JUCKPETHOM Oy-
neBoi ontumuzanuu [3]:

min Y 1,x;, (1)

G, ))eE

x5 =, %, <k, (2)
j=2 i=2

Zn:xy.zl,jzl,...,n,Zn:xijzl,i=2,...,n, (3)
j=1

i=1

u;+(L-2)x; —xy <L—(-1),i=2,...,n, (4)
u+x;+(2-N)x; 22,i=2,...,n, (5)
XX, <2,i=2, ..., (6)

u, —u; + Lx; +(L=2)x,; <L-1,2<i# j<n, (7)
x; =0 wm 1(ij) € E, (8)

rje x; = 1, eciu BOAUTENb NOCEIAET KIMEHTOB [ U j; U; — YMCIO KIMEHTOB, MOCEIIEHHbIX OT CKIIa/a Ly 10
BEPIIUHBI KIMEHTA i, paBHOE euHuIEe; L 1 N — MakCUMallbHOE 1 MUHUMAIIbHOE YHCIIO KIIMEHTOB, KOTOPOE
MOXET (TOJDKEH) TIOCETHTh OJUH BOJIUTEIb.

LeneBast pyHKIMS MUHUMHU3UPYET CYMMapHOE BpeMs B IyTH BCeX BoauTeNeH. YciaoBue (2) rapaHTHPYET,
9TO BCE kK BOAUTENCH HAYMHAIOT M 3aKaHYMBAIOT ITyTh Ha CKIajie. PaBeHcTBa (3) TapaHTHPYIOT, UTO BCE KIIMEHTHI
OymyT 06cmyskeHbl. YeinoBus (4), (5) HamararoT orpaHUYCHIS 110 KJIMEHTaM Ha KakI0To BoauTess. Orpannde-
Hue (6) MOKa3bIBAeT, YTO BOJUTEIh, PUEXABIINH K KIIUEHTY, YEAET U He MIOCETUT €0 BTOPHYIHO.

OTtnmuus chopMyITUPOBaHHOW CETEBOM 3a7]a9K MapIIPyTU3AIMH OT KJIACCUYECKOM 3a/1a4i kK KOMMHUBOSIKEPOB
3aKITIOYAIOTCS B CIICAYIOIIEM:

1) orcyTcTBHM TpeOOBaHUS HEMIEpeCeUeHUsI MAPIIPYTOB JIByX KOMMHUBOSKEPOB (BOAUTENEH);

2) HaTMYWHU OTPAHWYEHUS Ha JUTMHY MapIIpyTa KakJ0r0 KOMMHBOSDKEpa: OHa He TOJKHA MTPEBHIIIATh BpeMs
oOcTy)XMBaHHA (Yallle BCETO OHO COCTAaBJISIET 3 4), UTO 3a/1a€TCs C MMOMOIIbIO orpaHuueHuit (4), (5) mmbo ux
0000IIEeHNI ¢ Y4eTOM BPEMEHH HAXOXKICHHS B Ty TH.

3amada (1)—(8) MOXKET peliarbCs CTaHAAPTHBIMH MPOTrPaMMaMU IS 3a71a4 OyJIeBOH ONTHMHU3AIINH.

OCHOBHO#1 y4nTBIBAEMBbIil IOKa3aTelb — BPEMsI B Iy TH /; HA KaXIOM OTPe3ke (i, j) MapLipyTa o CKIaIoM
10 1-ro kiameHTa, oT 1-ro 10 2-ro KIHeHTa u T. 1. 1 mocTpoeHus BO3MOKHBIX MapLIPYTOB CIEAYET HCIOIb30-
BaTh KapTorpaguuecKue CepBUCH (TUIA HABUTaTOpa «SIHAEKC» ), IO UX KapTaM MOKHO ONPEIeITUTh TPAHULIB,
MUHHUMAIILHOE U MAaKCUMAaJIbHOE BpEMsI IOCTAaBKH (110 UCTOPHUYECKUM JaHHBIM ). He00X0MMO TakKe YUUThIBaTh
CEPBHUCHOC BPEMI £, T. €. BpEMsI BPYUCHHSI 3aKa3a U BBIIIOIHEHHS IIATE)KHON ONeparuy.

MeTtoa BeTBeil U rpaHUIL

CdhopmynupoBanHas 3aj1a4a ecTh CBOCOOpa3Hass MOJENb kK KOMMHUBOsDKEpOB. [lepebparh BpyuHYIO Bce
BapUaHTHl BO3MO)KHBIX KOMOWHAIIMH MapIIPyTOB W BKJIIOYECHUS B HUX KIMEHTOB HEBO3MOKHO. OCHOBHOM
METOJl TOYHOTO peleHns: cHOPMYIMPOBAHHOM 3a/1adyl — 9TO METOJ] BETBEW U I'PaHMILI, KOTOPBIM 3aKII04aeTCs
B 4HaCTUYHOM Hepe6ope BO3MOKXHBIX BAPpUAHTOB 3aKPCIUICHUA KIIMCHTOB 3a BOOAUTECIIIMU U UCKJIFOYCHUU IO~
MHOXECTB, COACPpXKAIINX PECIICHUA XYKE YIKE UMCIOIICTOCA PEKOPAHOIO0, KOTOPOC CTPOUTCH KaKI/IM-HI/I6YIU)
HPUOIMKEHHBIM aJITOPHTMOM.

OneHka U1 TOIMHOKECTB, OTYYaeMBbIX B POLIECCE BETBICHUS, BBIYNCIIACTCS KaK IJIMHA MUHUMAJIHLHOTO
OCTOBHOTO JIepeBa Ha CBOEM ITOJIMHOKECTBE KIMEHTOB JIN0O KaKk CyMMa MHHUMAJIbHBIX 3JIEMEHTOB B CTPOKE
W TIOCTIe BBIYUTAHHMS B CTOJIOIE, TPHYEM BCIKHI pa3 OepeTcst MoIMaTpHIla MATPHUIIBI PACCTOSTHHUHN 15l HE(UKCH-
POBaHHBIX BEPIINH.

Kaanplii aJropuT™M MapmpyTu3auuu

Kanuerii (greedy) alropuTM MapuIpyTH3AIAH ObLT BIIEPBBIC UCITOJIB30BAH IIPH IMMOCTABKAX IPY30B B apMUH
Hanoneona rmaBHbIM HHTEHAaHTOM ['. MOHKEM, CTaBIIMM BIIOCJIEICTBUU N3BECTHHIM MATEMAaTHKOM, M TIO3KE
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TOJTY4I/JI IUPOKOE PAacIpOCTPaHEHNE U OLICHKY TOUHOCTH [8]. Ero cyTh 3aKiouaeTcs B ClIeLyIOIeM: Ha KaXKI0M
mrare, HaUMHAS CO CKJIaJa v, BEIOMpaeTcs camasi Ou3Kast K TeKyIIeMy ITOJIOKEHHIO 1-T0 aBTOMOOHIIS TOYKa,
IpOLeCC 3aBepIIaeTCsl, KOTa CyMMapHoe TpeOyeMoe BOJUTEIIO BPEeMsI HCTEKIIO, M OH BO3BPAIIAeTCsl Ha CKIIa.
3areM TOUYKH, MOTaBIINe Ha MapuIpyT 1-ro aBroMoOmts, u 3 rpada G UCKITIOYArOTCsl, M TIPOLIECC MTOBTOPSETCS
JUTS 2-TO aBTOMOOMIIS M Jjasiee 710 TOCIeTHero k-ro aBToMoomia. HegocraTrkamu anroputMa sSBISIFOTCS BBITSHY -
TBIE MapIIPYTHI U JOBOJIBHO JUIMHHBIA MapIIPyT IIOPOKHETO BO3BPAIIEHHS Ha CKIIaA. TeM He MeHee alrOpUTM
MOKET YCIEIIHO TPUMEHSTHCS ISl OCTPOCHUSI HAYaJIbHOTO PEKOPIHOTO PEIICHNS, HEOOXOMUMOTO METOILY
BETBEH U rpaHul]. JJOCTOMHCTBOM JAHHOTO allTOPUTMA BBICTYNAIOT KOPOTKHUE ITYTH OT OJHOTO OTPEOHUTENS 10
JPYTOT0, YTO YMEHBIIAET BPEMsI IPOCTOS B MMPOOKAX.

WHorza 3TOT anropuTM COYETaIoT ¢ aNrOpPUTMOM (OPMHUPOBAHMS k KITACTEPOB M3 KIMEHTOB JJISI KaXKI0TO
BOJIUTEISI-Kyphepa, 3aTeM BHYTPHU KaXKI0T0 KJIacTepa CTPOAT ONTUMAIIBHBIA MapLIpyT.

KuacrepHblii aJ4ropuTM MapmpyTHU3anuu
AJNTOPHUTM KJIaCTEPU3AIMHU 3aKII0YaeTCsl B 00beTMHEHUU MHOXKECTBA U3 711 TOUEK C MaTPHUIIEH PaCCTOSIHUN

ij
paccrosHuto. KitactepHble anropuTMbl MIMPOKO MPUMEHSIOTCS B Pa3IHYHBIX SIKOHOMUYECKUX TEOPHUSAX — OT
COCTaBJICHHSI PEUTHHIOB 10 MPOBEACHHS Kilaccu(UKalluu rocyiapcTB. B Haiem ciydae TOYKH — 3TO Bep-
muHE Tpada G, T. €. KIMEeHTH — MOIyJaTeNn 3aKa3a, a pacCTOSTHHIE 1 MEXTy JOOBIMU IByMSI TOYKAMH i U
€CTh Cpe/iHee BpeMsi Iepeesa OT KIMEHTA i K KIMEHTY j, OlpeielIeHHOE 110 TeoKapTaM, k — Oyayliee 4uciio
KJIaCTEpOB (MMEIOIEEeCs] B HAIMYMU YUCIIO KypbepOB-BOAUTENEH Uil TaHHOTO OTpe3ka BpemeHu). Llentpo-
WJIHBIH QJITOPUTM KIIacTepH3alnu paboTaeT peKypCHBHO HAuMHAas C kK HaYaJbHBIX KIACTEPOB, B KAKIOM M3
KOTOPBIX TOUKA U, (MICXOIHBIN CKJIaJa) CUMTAETCsl LEHTPOM Kiacrepa. Ha xaknoit mocnenyromeil urepanuu
HAXOAMTCS TOUKa, HanOosee Ou3Kas K LEeHTPy OyrKalIIero kiacrepa, KoTopasi IpUCOSIUHSIETCS K HeMy, Ho-
CJIE Yero B 3TOM KJIaCTepe HAXOAUTCS HOBBIM IIEHTP Kak TOUKa, HAMMEHEE Y/JalleHHas OT BCEX OCTAJIbHBIX TOUEK
KJIacTepa, U MpoIeaypa, I1Ie Ha KaKIOM Iare 00beANHSIIOTCS J1Ba KJIacTepa ¢ CaMbIMU OJIM3KUMHU LIEHTPaMH
(pa3ymeercsl, pa3Mepsbl KJIaCTEPOB KOHTPOJIUPYIOTCS), YTOOBI HE CO3aTh KJIACTEP C UpE3MEPHBIM HEBO3MOKHBIM
JUIsl 00CITY>)KMBaHHsI YHCIIOM KJIMEHTOB, IOBTOpsieTCs. Pa3bneHne Ha KiiacTepsl 3aBEPILICHO, KOIa BCE TOUKU
(KJIMEHTBI) MPUKPETIICHBI K OMHOMY U3 KJlacTepoB (BoauTeneii). [Tocie 3Toro ¢ moMomipio 5ka Horo ajiropurMa
COCTaBIISIETCS MapUIPyT JABUKEHUS KaXKA0T0 Kyphepa-BOIUTENS B CBOEM KJIaCTEPE KIMEHTOB.

BrrancanrensHbIE OKCIICPUMCHTHI IMOKa3aJii, 4YTO IMOCJICAHUC MTOJYHUAaCMbIC KIIACTEPbl UMCHOT AOCTATOYHO
JUITMHHBIE MapuIpyThl. [103TOMY A5 Ka)K10ro U3 HUX ObLT anpoOHUpOBaH aIrOPUTM MUHUMAJIBHOTO JIOKAJIbHO-
IO PAacCTOSIHUS, KOT/Ia Ha KaXKA0H UTepauy 00beJUHSIOTCS ABa KJacTepa, y OOJHOTO U3 KOTOPBIX €CTh TOUKa,
HanOoJsee OM3Kas K HEKOTOPOW TOYKE JIPYroro Kiactepa. DTO TaK Ha3bIBaeMbIH Min-min-ajJropuTM, U 3TOT
QJITOPUTM JlaBaJl OYE€Hb XOPOIINE PE3yJIbTaThl.

(tu) MEX1y HUMH B 33JJaHHOE YHCIO Ak KJIACTEpPOB, B KAXKIOM M3 KOTOPBIX OymyT Hamboiee OMM3KHE 1Mo
nxn

MypaBbHHBIH aJrOPUTM MapIIPYTH3ALHA

MypaBbUHBIN aITOPUTM OCHOBAH Ha MOAPAKaHUU ABMKECHUIO MyPaBbHUHOM KOJOHUH (KypbEpbl) K HCTOU-
HUKaM MUY (KJIMEHTHI) U BO3BPaTy B THE3/10 (ckiax). JJocTOMHCTBOM alropurMa BBICTYIIaeT MUHUMAJIbHBIH
IIyTh IIOCJIEAHEH MUIIH, T. €. KOPOTKHE MapLIPyThl BO3BpaTa IOPOKHUX BOAUTEIIEH. BriepBble JAHHBII alrOpUT™M
onu1 ipemosked M. Jlopuro B 1992 1. miist penieHus 3a1aqu KOMMUBOSKEPOB [9]. DakTHdecKkn MypaBbUHBII
aJITOPUTM HPEACTABIISIET OO0 MOANDHKALMIO HKAHOTO AITOPUTMA ITyTeM BBEACHHUS BEPOSTHOCTH £(7) iepe-
XOJIa U3 BEPILUUHBI { K BEPLIMHE j, KOTOpasi pACCUUTBIBACTCSI 10 CieAyIomel popmyse:

B o
w7y (2) p_ 1
PR B U ©)
i (1) DMt T
!

U CITy4aifHOTO Ha4yaJIbHOTO OJTyK/IaHUs KOJIOHUM U3 k MypaBbeB (KypbepoB). Kaxplii MypaBeil paccuuThIBaeT
BEPOATHOCTH MIEPEX0/ia B CIEAYIOLIHIA rOpo]] Ha OCHOBE ()epOMOHOB (T. €. BEpOSITHOCTEH ), HAa KAKJOH UTEpaLluH
MypaBbH OOHOBJISIFOT MapUIPYTHI, YAYUINas KA9eCTBO PEIICHHS.

3akjaueHne

braromapst anropuT™Mam, peaau3yonUM MTOUCK XOTs OBl KBa3MONTHMAIHHOTO MapIipyTa B c(hOpMyIHpo-
BaHHOH CeTeBOM 3ajlaue k KOMMHUBOSKEPOB, JIOTHCTAM CTAaHET IPOIIE IUIAHUPOBATh MapIIPYThl KYPhEPOB,
a KypbepaM — pa3BO3uTh TOBapbl. [Ipu 3TOM IaBHOE, UTO JJIsi BCEX KIIMEHTOB OY/JICT BHIMIOIHITHCS YKa3aHHbBIN
HWHTEpBaJ BPEMEHHU JI0CTaBKHU.
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TUBPUAHAS HEMPOCETEBASI MOAEAD
ITPOTHO3NPOBAHNA ITOBEAEHW S PBIHKA

A. H. BEJIB3ELIKHH

1)EeﬂM69fCKOMHH8€Cm, ya. Uenamenxo, 7, 220030, 2. Munck, berapyco

Jl1s TOBBIIICHNUS KauecTBa MPOTHO3UPOBAHNUS TTOBEICHUS PBHIHKA MPEIOKEHA THOPUIHAS MOJETh, 00bEAMHSIONIAS
MOJICJIH OPTaHU30BAaHHOH IEJIOCTHOCTH PHIHKA U ICKYCCTBEHHOW HEWPOHHOM ceTH. [ MOpuIHast MOZIENb ITO3BOJISIET YIECTh He-
OJTHOPOJIHYIO IPOCTPAHCTBEHHO-BPEMEHHYIO CTPYKTYPY PhIHKA BO B3aUMOJICHCTBUH C BHELITHEH CPEAOil, MPUHATH B pacdyeT
HEeJHUHCIHBIC Y(PPEKTHI U BBITOTHHUTH TOCTOBEPHBIN MPOTHO3 /ISl OCHOBHBIX ITOKa3aTeNell phIHKA Ha HECKOIBKO OYIyIIuX
nepuozoB. [Ipeacrasnen mpumMep HEHPOCETEBOTO MPOTHOZUPOBAHMSA MTOBEICHHUS (PMHAHCOBOTO PBHIHKA, TIOITBEPIK A0
Ka4eCTBO THOPUIHON MOJICIIH.

Knroueswvle cnosa: ppIHOK; THOPH/IHAS MOJIETb; HEHPOHHAS CETh; IIPOTHO3UPOBAHNE; MMOBECHNUE; OPraHM30BaHHAS 11e-
JIOCTHOCTb.

HYBRID NEURAL NETWORK MODEL
FOR FORECASTING MARKET BEHAVIOUR

A. 1. BELZETSKY?
*BelMezhKomlInvest, 7 Ignatenko Street, Minsk 220030, Belarus

For improving the quality of forecasting market behaviour, a hybrid model that combines models of organised market
integrity and an artificial neural network is proposed. The hybrid model allows us to take into account the heterogeneous
spatiotemporal structure of the market in interaction with the external environment, to take into account non-linear effects
and to make a reliable forecast of the main market indicators for several future periods. An example of neural network
forecasting of financial market behaviour, confirming the quality of the hybrid model is presented.

Keywords: market; hybrid model; neural network; forecasting; behaviour; organised integrity.

Beenenue

BaxHelmmuM HHCTPYMEHTOM T'OCYJapCTBEHHOTO PETYIUPOBAHHUS SIBISETCS IPOrHO3UPOBAHKUE ITPOLIECCOB
COIMATIbHO-I)KOHOMUYECKOTO PAa3BUTH. 3apyOeHbIH ONBIT CBUIETEIBCTBYET, YTO CPEIM JAPYTUX oOIacTer
MCCIICIOBAHUSI SKOHOMHUKH MPOTHO3MPOBAHUE COLMATBHO-IKOHOMUYECKHX CHUCTEM 3aHUMAET MEPBOE MECTO
(coctaBmsiet cBbie 53 %) [1]. B ycinoBusx conuaibHO OPHUEHTHPOBAHHOM peryinmpyeMoi rocyaapcTBOM
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PBIHOYHOM SKOHOMHUKH OOBEKTHBHASI HEOOXOAMMOCTh MPOTHO3MPOBaHUS 00YCIOBJICHA €e HECTIOCOOHOCThIO
K CaMOpPEeTyINPOBaHHIO, OOIIECTBEHHBIM XapakTepOM IPOU3BOJCTBA M HEOOXOANMOCTBIO MOIEPKUBATH €T0
paIoHaIBHYIO CTPYKTYPY, A€ITeIHHOCTHIO TOCY/IAPCTBA KaK CyObEeKTa PhIHKA, YCIOKHEHHEM MEKPBHIHOTHBIX
1 MEXOTPACIIEBBIX CBS3CH.

J171st MOBBILIEHUS Ka4eCTBa MPOTHO3UPOBAHMSI BPEMEHHBIX PSAJOB pa3paboTaHbl THOPHIHBIE MOJEIH, KOTO-
pBI€ HHTETPUPYIOT MOJIEIN HEUPOHHBIX CeTeH ¢ TpaJUIIMOHHBIMHU CTaTUCTHYECKUMHU UITH SKOHOMETPUUECKUMHU
MeTtogaMu. OCHOBHaA Hjesl THOPHUIN3alluU MoJiesiell TPOTHO3MPOBAHUS 3aKITI0YaeTCsl B 00bEIMHEHUH HX JI0-
cTonHCTB. [Ipr 3TOM, Kak IpaBuMII0, NCIIOIB3YIOTCS MPEMMYIIIECTBA JIMHEWHOTO W HETMHEIHOTO MOJIETMPOBAHHSL.
W3BecTHBI TpUMepHI TPOTHO3UPOBAHUS (PMHAHCOBBIX BPEMEHHBIX PS/IOB, COUETAIOIINE MO HEUPOHHBIX
cerelt (ANN) ¢ MmeTozoM dKcTIoHeHTHanbpHOTO crinakuBanust (ES) [2; 3], Monenbo0 MHTETpUpOBAaHHOW CKOITB3SIICH
cpenneti ¢ aproperpeccuei (ARIMA) [4; 5], ce3onnoit mozenbio ARIMA (SARIMA) [6], MoieIibI0 BEKTOPHOM
aBToperpeccuu (VAR) [4], moznernbio 00001eHHO# tnHelHoM aBToperpeccuu (GLAR) [7], Mozenbio akcmept-
HBIX cUCTeM [8; 9], MomenbI0 MHOXKECTBEHHOM TnHeHO perpeccuu (MLR) [10] u ap. Pe3ynbTarsl 4ncIeHHBIX
SKCTIEPUMEHTOB Ha pPeajIbHBIX TaHHBIX TIOKA3aJIH, YTO THOPHIHAS MOJIeNTh 00eCIeYnBaeT MOBBIIIIEHHE TOYHOCTH
MIPOTHO3a IO CPAaBHEHUIO ¢ TOYHOCTHIO JTFOO0U M3 SIUHUIHBIX Mozelei [3; 11].

HecriocoOHOCTh HEHPOHHBIX CETEl OJMHAKOBO XOPOIIO 00pabaThIBaTh KakK JIMHEHHBIC, TAK U HEJIMHEHHBIC
COCTaBIISIIOILIE CACPKUBACT MCIIONb30BaHNE TMOPHIHBIX MOZIEIIEH JUIsl PEIeHuUS 3a/1a4 MPOTrHO3KpoBanus [5; 12],
MOCKOJIBKY B TIpoliecce 00yueHHsI HEHPOHHOM CeTH JIMHEHHbIE KOMITOHEHTBI «3aTMEBAIOT» WITU «IIOAABIISIFOT
HeJHMHEHHBIe cocTaBistolne. Kpome Toro, cnoxHOCTh 00yUeHHs HEHPOHHOM CETH BO3pPACTAET C YBEIIMYCHUEM
KOJIMYECTBA BXOJIOB KaK KyO pa3MepHOCTH BXOIHOTO BekTopa [ 13], mo3TOMYy HEBO3MOXKHO TO/IaTh HA BXOJ HEH-
POHHOI1 CETH TIPOU3BOIHLHOE KOJIMYECTBO IMOKa3aTeNel ¢ TeM, 4To0ObI HeMpOHHAS CETh caMa OIpeIeNTinia, Kakue
Y3 HUX HanOosee 3Ha4uMbl. HakoHeI, THOpHTHBIE MOJIEITH, KaK MPABUIIO, SBIISIFOTCS CIIUITKOM a0CTPAKTHBIMU,
TaK Kak NMpeIHa3HaueHbl HCKIIIOYUTEIBHO IS IPOTHO3UPOBaHUS BpeMEHHBIX psiioB. OHM HE paccMaTpUBAIOT
caM OOBEKT MPOTHO3UPOBAHHMS, €r0 COCTaB, CTPYKTYPY M B3aUMOCBSI3H C BHEIIHEH Cpe/ioif, a TakxKe HE y4u-
TBHIBAIOT MOTPEIIHOCTH U MOJIENIb U3MEPEHHSI BPEMEHHBIX PSAIOB.

Hacrosimias crares mocBsieHa MOBBIIIEHUIO KadeCTBa TPOrHO3NPOBAHUS MTOBEIEHUS PHIHKA 33 CUET YyCTpa-
HEHUS OTMEUEHHBIX HeoCTaTKOB. [Ipemiokena ruopuHas Mozeb, 00bEIIMHSIONIAsS MHHOBAIIMOHHYIO MOJIEINb
PBIHKA KaK OPraHM30BaHHOI 1ETO0CTHOCTH [ 14] ¥ MOJIEh HCKYCCTBEHHOM HeiipoHHO# cetr'. Ha KOHKpeTHOM
IIpUMepe PacCMOTPEHBI MPAKTUUECKUE BOIIPOCHI PEaTN3aliH, BEIOOPa MapaMeTPOB U apXUTEKTYPbl THOPHIHOM
HEUPOCETEBON MOJEIH.

I'nOpugnas HeiipoceTeBasi Moie/Ib

HeiipoHHast ceTh CTPOHTCS MO MPUHIUIIAM OpTaHU3aNy U (PYHKIIMOHUPOBAHUS €€ OMOIOTHIECKOTO aHaJIo-
ra[13; 15]. Ona cocTonT U3 MHOYKECTBA CI0EB HEHPOHOB (pHc. 1). B kax1oM u3 coeB HEHPOHBI HE3aBUCUMBI
IpyT OT ApyTa, HO BBIXOJ Ka)KOT0 HEMPOHA TEKYIETO CII0A COEAMHEH CHHANTHYECKUMHU CBS3SIMU CO BCEMHU
BXOJIaMH HEHPOHOB cienytouiero cios. [1o GpyHKIMoHanmsHOMY IPU3HAKY CJIIOM HEHPOHHON CETH MOTYT OBITh
pa3OuTHl Ha BXOJAHOM, BBIXOJAHON M CKPBITHIH. BXogHOH cioil mpuHuUMaeT HHGOPMAIUIO B pacupeacseT
ee MeXJy HeHpOoHaMHM CJIEAYIOUIETO Clios. BeIXomHO# cioii oOpabaTsiBacT HH(MOPMALIHIO, TIOTYYECHHYIO OT
MIPEJIBITYIIEro CJIOsI, ¥ BBIJAET OKOHUYATENbHBIH pe3yabTaT MPOrHo3upoBanus. CKpBITHIE CIIOM PACTIONOKEHBI
MKy BXOAHBIM W BBIXOTHBIM ciosiMH. OHU 00pabaThIBaloT HHGOPMAIIHIO, TTOTYICHHYIO OT MPEABIIYIIETO
CJI081, U TIEpPelaloT ee CleAyIoleMy co. TeM caMbIM B HEHPOHHOM ceTn MH(pOpMAaLus paclpoCTPaHAETCS
MTOCJIEZIOBATENIBHO OT BXOJHOTO CIIOA Yepe3 CKPBITBIE CIOU K BBIXOJHOMY cior0. IloaToMy Takas HelipoHHas
CeTh MOJIy4MJIa Ha3BaHUE «HEHMPOHHAS CETh MPSIMOI0 pacpocTpaHeHus» [16].

OObIYHO MO/IETTH HEMPOHHOW CETH MPUHUMAET BXOJHON BEKTOp Y ¥ BBIJACT BHIXOAHOM BEeKTOp R. B3aumo-
CBSI3b MEXIY Y U R omnpenensercst apXUTeKTypoil HelpoHHOW ceT. B MaTpuuHO#l hopme BbIpakeHUe IS
pacdeTa BBIXOJHBIX 3HAUEHWI HEHPOHHOU CETH C JABYMS CKPBITBIMHU CIIOSIMU Yepe3 ee BXOJHBbIC 3HaUYCHUS
HUMEET CEeAYIOIUNA BU:

R= F(3)( W(3)F(2)( W(Z)F(l)( W(l)Y)))

e R={R(t+1),R(t+2),...R(t+T )}" — BEKTOp BBIXOJHBIX 3HAYCHHUH, R; — j-it nCXONHBII TIpOrHo3Hpye-
MBIH TIOKa3arenb, 1 — FOpI/ISOHT HpOFHOSI/IpOBaHI/IS[ T — CHUMBOII TpaHCHOHI/IpOBaHI/ISI Marpuiisl; F) — omeparop
HeJTMHEIHOTo npeobpasoanus i-ro cios; W — marpuma BecoBbix k0d(dHIHEHTOB i-ro cios; ¥ = {Y,(0),
Y-, ..., Y,(t—q), ..., Y (0, Y, (t—- 1), ..., Y (t — q)}" — BeKTOp BXOIHBIX 3HAYCHUIA, Y;(¢) — 3HaueHue j-ro
WHTETPAIBHOTO TI0Ka3aTelsl IIEIOCTHOCTH B MOMEHT £, 71 — YUCJIO MHTETPAIbHBIX MTOKa3aTeled [eIOCTHOCTH,
MOJaBaeMBbIX Ha BXOA HEWPOHHOH CETH, ¢ — IITyOMHA MOTPYKEHHSI I YHCIIO MOCIeI0BaTeIbHBIX 3HAYCHUI
WHTETPaIbHOTO MOKa3aTelsl IeJI0CTHOCTH, OHOBPEMEHHO TI0/1aBaeMbIX Ha BXOJl HEHPOHHOH CeTH.

'I[anee B pa60Te JJIs 0003HAYCHUSI TOHSTHS «HUCKYCCTBEHHas HeﬁpOHHaS{ CETb» 6yz[eT HCIIOJIB30BATHCA CIOBOCOYECTAHUC <(HeﬁpOH-
Has CETb».
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R(t+1) R(1+2) R(t+T)

BrixonHoii BexTOp

Puc. 1. T'ubpunnas HeiipoceTeBas MOJICIb MOBECHUS PhIHKA

Fig. 1. Hybrid neural network model of market behaviour

B rubpuHoii HelipoceTeBoi MOJIETIH BEKTOPBI BXOJHBIX 3HAYCHU I (POPMUPYIOTCSI HA OCHOBE PSJIOB JJAHHBIX
WHTETPaJIbHBIX MOKa3aTesel eJI0CTHOCTH, MOTYYEHHBIX M0 Pe3yIbTaTaM U3MEPEHUs OpraHN30BaHHOM 1eT0CT-
HOCTH pbIHKA. C MO3UIIMK METONOIOTUN XOJIM3Ma «PBIHOK — 3TO OPraHM30BaHHAS IEIOCTHOCTh, B KOTOPOH
CYOBEKTBI PhIHKA PETYISIPHO PEATU3YIOT CBOM IPOTHBOPEUYMBBIC HHTEPECHI ITOCPEICTBOM OOMEHa TOBapaMH
u ycyrammy [ 14, c¢. 87]. Mozenb pblHKa Kak OpraHM30BaHHOM [EIOCTHOCTH BO B3aMMOCBSI3H C BHEIITHEH cpe-
JO¥ mMeeT creayrommii Bux [ 14]:

V'

A= ) (H
n—1
Y=U.n-1, 2)
rjie A — MaTpuIa HeJIOCTHBIX 00Pa30B; V' —MaTpHIia MPaBbIX CHHTYJISIPHBIX BEKTOPOB; Y, = diag{ G150, «ues Gm} -

MaTpuLa CUHTYJISIPHBIX YMCEIl; ¥ — MaTpula HHTErPajbHbIX [TOKa3aTeslel LeaocTHocTr; U — MaTpuLa JIEBBIX
CUHTYJISIPHBIX BEKTOPOB; 71 — YUCIIO 3HAYCHUH UCXOIHOTO psijia JaHHBIX (00BbEeM BBIOOPKH).
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JluaroHajabHasi MATPUIIA CUHTYJIIPHBIX YUCEII, @ TAKKE MATPHIIBI JICBBIX U MPABBIX CHHTYJISIPHBIX BEKTOPOB
OTIPENIETISTIOTCS. Ha OCHOBE CHHTYIISIPHOTO PA3NIOKEHHSI MaTPHUIIBI PSIIOB TaHHBIX MCXOMHBIX MOKazaTtenei (Z)
[17; 18]

Z=U3V". (3)

B xoHTeKCTE pemieHus 3aa9i N3MEPEHHS IIeTOCTHOCTH AJIEMEHTBI CHHTYJISIPHOTO Pa3fIOKEHHSI MaTPHUITHI
PSZIOB TaHHBIX UCXOIHBIX IMOKa3aTelel MMEIOT CICAYIONINI CMBICII. MaTpuIia MpaBbIX CHHTYIISIPHBIX BEKTOPOB
[PECTaBISIET COO0U MaTPHUIly COOCTBEHHBIX BEKTOPOB MATPHIIbI TPOU3BEICHHSI HCXOTHBIX PSI0B TaHHBIX (Z'Z)
[19]. Ctono1iel MaTpHUIlEl COOCTBEHHBIX BEKTOPOB OPTOTOHABHBI U OTPECIISIFOT TIOJI0KEHUE HOBOW CHCTEMBI
KOOPJIMHAT, OCH KOTOPOI COBITAJAIOT C MHTETPAIbHBIMHE ITOKa3aTeNsIMHU IEJIOCTHOCTH.

Marpwuriia J1eBbIX CHHTYIISIPHBIX BEKTOPOB MPEICTABIISIET COO0M MaTPHUILy COOCTBEHHBIX BEKTOPOB MaTPHUIIBI
NPOU3BEICHHS HCXOMHBIX PSITOB AaHHBIX (ZZ') [19]. B ee cTosb1ax pacmoiokeHbl HOPMHPOBAHHbIE H OPTO-
TOHAJIbHBIE PABI MHTET PAJIbHBIX MTOKa3aTenel neaocTHocTi. CHHTYIIApHBIE YHCiIa, pacojIoKeHHbIE Ha TUaro-
HaJIM MaTPHUIBl CHHTYJSIPHBIX YUCEIN, UTPAIOT POJIb MacIITaOUpyomuX MHOXHTENeH. Kaxnoe cuHrynspHoe
YHCIIO COOTBETCTBYET KOHKPETHOMY HHTETPATHhHOMY TTOKa3aTeII0, PSJT JAHHBIX KOTOPOTO PACTIONOKEH B COOT-
BETCTBYIOILIEM CTOJIOIE MAaTPHUIIBI JIEBBIX CHHTYJISIPHBIX BEKTOPOB. [109TOMY CHHTY/ISIpHBIE YKCTIa ONIPEEIISIOT
BECOMOCTbh MHTETPATIbHBIX MTOKa3aTesel EeIOCTHOCTH: YeM OO0JIbIIIe CHHTYIISIPHOE YUCII0, TeM O0JIbIIIe pa3mMax
(ammumrTyma) KoseOaHUM psiia JaHHBIX MHTETPATHLHOTO MOKA3aTessl IEJIOCTHOCTH M TeM 0oJjiee 3HaunMa WH-
(dhopmarus 00 U3MepseMO IETOCTHOCTH, KOTOPYEO OH COZIEPIKHT.

Mopnenu (1) 1 (2) onucsIBatOT HEOAHOPOAHYIO MPOCTPAHCTBEHHO-BPEMEHHYIO OPIraHU30BaHHYIO IIETIOCTHOCTD
PBIHKA ¥ BHEIIHEH cpe/ibl. [ TaBHBIM pe3ysbTaToM U3MEpeHHs BHICTYIIAeT MaTpHIla IeIOCTHBIX 00pa3oB, Io-
CKOJIbKY OHA BKJTFOYAET B ce0sl BCe CBEJICHHS O CBOMCTBAX, COCTaBE M CTPYKTYpEe OPTraHN30BaHHOH I[EIIOCTHOCTH
pBIHKA. MaTpuila HHTETpaIbHBIX MTOKa3aTellel MeJIOCTHOCTH COJCPKUT B CTOJIOIAX PS/bI TaHHBIX, KOTOPhIE
XapaKTepU3yIoT MOBeAeHNE LienocTHOCTel. [IpnyeM K OHON ETOCTHOCTH MOYKET OTHOCHUTHCSI HECKOJIBKO
WHTETPaNbHBIX TMOKa3aTelIel, eclii 3Ta 1IeJIOCTHOCTh UMEET HECKOJIBKO CTereHel cBoOoabl. Marpura psjioB
JAHHBIX MHTETPAITBHBIX MTOKAa3aTelNeH [e0CTHOCTH HCIIONB3yeTCs s (pOPMHUPOBAaHNUS BXOAHBIX 00Pa30B HEl-
POHHO¥ ceTH, MPUMEHAEMBIX KaK JJIs €¢ O0Oy4eHHs, TaK U JUIsl IPOTHO3UPOBAHMUSI IOBE/ICHUS PHIHKA.

IIporpamMHas peajau3anusi ruOpUIHON HelipoceTeBOH MOAEIN

s peanuzauuu ruOpUAHON HelipoceTeBoi Moenu Ha si3bike Visual Basic. NET mnardopmer «Microsoft
Visual Studio 2015» [20] pa3paborano npuiioxxenue Neural Networks. Busyanbubiii uHTepdeEiic 1aHHOTO
MIPUJIO’KCHHS TIOCTPOCSH Ha OCHOBe 3eMeHTa ynpasieHus TabControl Visual Basic.NET [21], koTopslii co-
nepxuT Brinanku «Mcxomubie nanubiey, « Heliponnbie cetn», «CepTudukar kauectBay, «'paduku» u «Pe-
3yAbTaTh» (puUC. 2).

Viexomisie fanrbe (- Helpornas cems | Ceprunar kavectsa | ¢ Mpaomit | @) Pesynoranei

Anropur oByueHin neApoceTH ApxHTEKTYPa HedpoceTi
&' oBpaTHoe pacnpocTpaKenie oLubku Yucno cnoes. ,E
€ CTPYKTYpHER ONTMNMU3BLMA C OOPaTHBIM PaCTP. [ napameTpL: BLIGHPEIOTCA BBTEMATINECKN
© MHERNHGR MHOXECTBEHHAR PEMPECCHRA ™ sawymnenme cuanTitecki censen
" rexeTdeckui NapameTp HeApocnoes
~Hmcno Heiporios suibpaeTc
Kowropw Gyserm " astomammeckw G Bpyumyio
& MaKcMManohan owneKa IW
" MaKcHManbHoe YMCHo uTepauit Henpecnoi wm’:,ﬁ PYHKUAA BKTHEZLMM HEAPCHA
e — BryTpenhii N1 [27 = [rmeobonmecnmn rarrenc =
€ uucno "nnowin” UTepaLmn BryTperit N2 [ 27 = [runesbommeckun ranrenc =
E ; Buompoit =
MBKCHMANGHAR OlMGKa 1E-06
MaKCHMANBHOE WnCnO UTEpaUT [1o000
s s F—
MNapareTpsi Brigaum cooBuienmt npu ofyyerin MapameTpbi oByueHmA HepoceTd
o0 st op el 100 o repronec pwacpon: | U= wmeromesses| 01 |
nepwon iy CooBuerd, M B ||r pamiyca
™ eny 85i60p BxOQHBIX 0Bpa308

Puc. 2. BHemnui Buj sneMeHTa yrnpasieHus npuioxenus Neural Networks
Fig. 2. The appearance of the application Neural Networks

Bruagka «/cxomable JaHHBIC) MpeTHa3HAYEHA IJIs BRIOOPA HCXOHBIX PSIOB TaHHBIX, YCTAHOBKH OCHOBHBIX
MapaMeTPOB MPHIIOKECHHSI, @ TAKKE ISl TPESIBAPUTEIBLHON IUarHOCTUKH U MacIITA0UPOBaHUS PSIOB JaHHBIX
HCXOMHBIX TOoKasaresneil. Bo Bkimagke «HellpoHHbIe ceTH» 3a7aeTCs apXUTEKTypa HEHPOHHOM ceTu (Koimue-
CTBO BHYTPEHHHX CIIO€B, YHCIO HEHPOHOB B KaKJIOM BHYTPEHHEM ClI0€, (YHKIIMH aKTHBALMW HEHPOHOB),
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a TaK)Ke YCTaHABIMBACTCS AJITOPUTM OOyUYEHUS U BBIOMPAIOTCS KPUTEPUU 3aBEPIICHUs] 0Oy4YeHUSI HEHPOH-
Ho#i cet. Bo Bknanke «CepTudukar kadecTBay B TEKCTOBOH (popMe BBIBOISTCS OCHOBHBIE XapaKTEPHUCTUKU
KauecTBa HEHPOCETEBOI0 MOACIUPOBAHUSA: KOIPPHUIMEHT JeTepMUHALIMH, CPEIHEKBaApaTHYHAsl OIINOKa
MOZETMPOBaHUs, CYMMAapHBIH KBaapar omnOKu o0yuenus. Bknanku «papuxu» u «Pe3ynprareny npeanaszHa-
YeHBI JIJIsl BU3YAIbHOTO aHaJIM3a Pe3yJIbTaTOB HEHPOCETEBOTO MOJICITUPOBAHNUS B TpayUuiuecKoil U TaOIMIHON

hopwme.

OcHOBHBIE 3TaNbl THOPUIHOTO HEHPOCETEBOI0 MPOrHO3MPOBAHUSA

I'ubGpugHOE HElpoceTeBOE TPOTHO3UPOBAHUE ITOBEICHUS PhIHKA BKJIFOYAET CIICAYIONIUE OCHOBHBIE ITAIIbI.

Otam 1: BEIOOD MPOTHO3UPYEMBIX TIOKA3aTENEeH, XapaKTepU3YOIIUX TIOBEJICHUE PhIHKA. B cOCTaB HCXOMHBIX
MoKa3aresicii BKIIOYA0TCs BCE BO3MOXKHbBIC [TOKA3aTeIH, XapaKTePU3YIOIIHe 3K30reHHbIE (DAKTOPhI, KOTOPHIC
BJIMSIOT VI CBSI3aHBI C MIPOTHO3UPYEMBIMU TTOKa3aTelsIMA. UNCIIO MCXOAHBIX MMOKa3aTele W eMHUIIBI X
U3MEPEHUS He UMEIOT 3HAYCHUSI.

Ortan 2: NoAroTOBKa U MpeBapuTeibHas 00padoTKa UCXOHBIX JIaHHBIX. Psi/ibl JaHHBIX HCXOJHBIX MOKa-
3arenieil MacITabuPyIOTCs IMTyTeM pacueTa OTHOCUTEIBHBIX MPUPAICHUA U CTAaHIAPTH3YIOTCS TOCPEACTBOM
VX TIPUBEJICHUS K HYJICBOMY CpEeIHEMY 3HAYCHHUIO W EAMHUYHON AUCIIEPCHH.

Oran 3: u3MepeHne OpraH30BaHHON IEIOCTHOCTH PhIHKA. Pe3ynbraToM 3TOT0 M3MEpEeHHsI SIBISETCS MaT-
pHIia IEeJT0CTHRIX 00Pa30B, KOTOPasi COJICPIKUT CBEJICHHSI O CBOMCTBAX, COCTABE U CTPYKTYPE OPraHM30BaHHOM
[IEJIOCTHOCTH PHIHKA ¥ BHEITHEH CPEIBI.

9Ttam 4: CrIeKTpabHEIN aHAIN3 OPTaHN30BAHHOM IIETOCTHOCTH phIHKA. Ha 0CHOBE M3MEpPEHHON MaTPHITHI
LIEIOCTHBIX 00Pa30B aHAIM3UPYIOTCS CIIEKTPhI COOCTBEHHBIX 3HAYCHHI U (POPM LIETOCTHOCTEH U ONIpeIeNseTcs
COCTaB OPTaHU30BAaHHOM LIEJIOCTHOCTH PhIHKA M BHEIIHEH CPE/IbL, 4 TAK)KE HAXOSATCS HHTETPATbHBIC TOKA3aTeIN
[IEJIOCTHOCTEH, OTHOCSIIIUXCS K TPOTHO3UPYEMBIM TOKa3aTessiM. [[71s1 mporHO3upoBaHUsS OTOUPAIOTCS TOJBKO
T€ WHTETPaAbHBIE TIOKA3aTeNH IIeIOCTHOCTH, KOTOPHIE CBS3aHbI WIIH BIIUSIOT HA TPOTHO3UPYEMBIH TTOKa3aTeNb.
Takum 00pa3zom, HEOOXoaMMAsl JIJIsl IPOTHO3UPOBaHMS HH(POPMAIIHS CKUMAETCS, a YUCIO MoKa3aTelei, mo-
JlaBaeMbIX Ha BXOJ] HEHPOHHOMU CETH, CYIIIECTBEHHO CHIKACTCS (Yallle BCEro0 Ha BEIUYUHY OT OAHOTO 10 TPEX).

IT1an 5: pacyeT IMHAMUYCCKUX PSAAOB JTaHHBIX HHTETPATBHBIX TIOKa3aTelNei eTOCTHOCTH | X HOpMalli3a-
s, Hopmanu3zaius — 3To repecuer psaoB JaHHBIX WHTETPATBbHBIX TIOKa3aTesel eI0CTHOCTE! K ANaria3oHy
oT —1 110 1 ¢ y4eToM yCIIOBHS, YTO B CKPBITHIX CIIOSX HEHPOHHOW CETH OYIyT HCIIOJIb30BaThC (PYHKIIUU aKTH-
Bal[UU THIIEPOOIMYSCKOTO TaHTeHCA. Psijibl JaHHBIX MHTErPaIbHBIX MOKA3aTeNIeH EJIOCTHOCTH HE3aBUCHUMBI,
T. €. KO3 (HUIUCHTHI KOPPEISIUN MEXKTy HUIMH PaBHBI HYJIF0. DTO CIIOCOOCTBYET IMOBBILICHHUIO IPOU3BOAUTE b
HOCTH W KadecTBa 00ydeHUsT HEHPOHHOU CETH.

Irtan 6: GopMUpoBaHKE BXOJHBIX U BBIXOIHBIX 00pa3oB JyIst O0Oy4eHUs HEUPOHHOM cetn. Ha aToM sTane
UCTIOJIB3YETCS METOJI CKOJIB3sIIEero OkHa. [IIuprHy ckoib3siiero okHa (TIyOuHY MOTrPYKEHHUsI), T. €. KOJIUYSCTBO
3HAYEHUH WHTETPATHLHOTO TTOKA3aTelIsI, OMHOBPEMEHHO TTOJJaBAEMbIX HA BXOJl HEHPOHHOU CETH, PEKOMECHTYECTCS
MIPUHUMATH pAaBHOW TpeM. MeHbllee 3HaYeHHEe MIMPUHBI CKOJIB3SIIET0 OKHA CHIDKAeT TOYHOCTh, a OOJIbIIIee
3HaUEHHE YBEIMYMBACT BpeMsi 00yUeHHs HEHPOHHOM ceTH 0e3 CyIIeCTBEHHOTO OBBINICHUs TOYHOCTH. J{71s1 hop-
MUPOBaHUS BBIXOJHBIX 00pa30B HEMPOHHOM CETH PEKOMEHJIYEeTCS UCIIOJIb30BaTh HCXO/IHBINM, HEMACIITAOUPO-
BaHHBIA M HECTaHIAPTH30BAHHEIHN, HO HOPMAaJTU30BAHHBIN PsI/T TaHHBIX IPOTHO3UPYEMOTO MTOKA3aTes, KOTOPBIi
CABHHYT OTHOCHTEIFHO BXOIHOTO Psijia Ha BEJIMYUHY TIepro/a MporHo3upoBanus. [ peamaraeTcs ncmons30BaTh
OJIUH MPOTHO3UPYEMBII 0Ka3aTelb, 8 TOPU30HT IIPOTHO3UPOBAHUS BRIOMPATh PABHBIM TPEM IIEPHOJIAM.

Oran 7: BEIOOP apXUTEKTYPhl HEHPOHHOU ceTh. PeKOMEH1yeTcst KCII0JIb30BaTh HEHPOHHYO CETh IPSMOTO
pacIpoCTpaHECHUS ¢ ABYMS CKPBITBIMH CJIOSIMH C YACIIOM HEHPOHOB B CKPBITHIX CIIOSIX, PABHBIM YHCITY HEUPO-
HOB BO BXOJTHOM cJI0€, ¢ (PYHKITUSMHU aKTHBAIIWN TUTIEPOOTNIECKOTO TAHTEHCA /ISl HEUPOHOB CKPBITHIX CIIOEB
Y C TUHEWHOHN (DyHKIMEH aKTUBAIIMH JIJIs1 HEHPOHOB BBIXOAHOTO CI0s1. Kak b1l HEMpOH TEKYIIEeTo CII0s CBSI3aH
CO BCEMH HEHpOHAMU CIIEAYIOLIETO CJIos, a BXOAHAasi MH(OpMaLUs NiepeacTcsl B MPSMOM HAIPABICHUH OT
BXOJHOTO CJIOST Y€PE3 CKPBITHIC CIIOU K BBIXOAHOMY CJIOIO.

Jran 8: 00yueHne HeMPOHHOH CeTH 1 OlleHKa KauecTBa 00ydeHns. Ha 3Tom atane HelipoHHas ceTh 00yJaeTcs
IIOCPEJICTBOM HACTPOUKH €€ BeCOBBIX Kod(dhuimeHToB. [1pu 00yueHnn HEHPOHHON CETH XOPOIITNE PE3yJbTaThI
JIACeT «CTaHJIAPTHBIN» aJITOPUTM 00PaTHOTO pacipocTpaneHus omroOku [22]. B mporecce o0yueHus HelipoHHas
CETh MPOBEPSIETCS HAa €€ COOTBETCTBUE HCTOPHUCCKOMY PSITY TAHHBIX MPOTHO3UPYEMOTO ITOKA3aTesl, KOTOPHIH
HE WCIOJIB30BaJICs JIs1 00ydeHHs, C MOCIEAYIOIMNUM MIPOBEACHUEM KOPPEKTUPOBKH MapaMeTpOB HEHpPOH-
HOW CETH, €CIIH PE3yNIBTaThl 00Y4YEHHS OKa3aJIUCh HEYIOBICTBOPUTEIBHBIMHI. /)11 OIICHKH KauyeCcTBa HEUPOHHOU
CETH UCIIOJIb3YETCS CEpHsl OIMOO0K MEKIY UCTOPHUUSCKHUM PSZIOM JaHHBIX U PETPOIPOTHO3HBIM PSIJIOM JIAHHBIX
MIPOrHO3UPYEMOTO TTOKa3aTesl, PACCYUTAHHBIM C TIOMOIIbIO 00y4eHHOM HeHpoHHOM ceTH. [Ipu aTOM Hcmonsb-
3YIOTCS CISAYIOLINE CTATHCTHYECKHE TOKa3aTeny: Kod(QuuueHT gerepMutamun (R%), cpeIHeKBaIpaTHIHOE
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OTKJIOHEHHE OIIMOKH, CyMMa KBa/IpatoB omuOoK. Mojens 00yueHHOH HEHPOHHOW CEeTH 3allOMUHACTCS JUTSI
JAJBHENIIETO €€ UCTIONb30BAHN.

Jran 9: HopManbHas pabora rHOPUAHON HEHPOCETEeBOM MOJENH, pacyeT 3HAYCHUIH MPOTHO3UPYEMOTO
MoKasaresisi /Uil HOBBIX JaHHbIX. ClieyeT UMeTh B BUAY, UTO YeM OOJIbIle TOPU3OHT MPOTHO3UPOBAHUS, TEM
HWKE TOYHOCTH porHo3a. Kpome Toro, HelipoceTeBas Mojiesib OyAeT AaBaTh OUIMOOYHBINA IPOTHO3, €CIIN TPU
IIPOTHO3MPOBAHUH BCTPEUAIOTCS (PAKTOPBI, KOTOPhIE HE YUUTHIBAINCH IPU 00yUEHUN HEHPOHHOH CETH.

Jran 10: aHanu3 pe3ynbTaToB NPOrHO3UpOoBaHUs. Ha 3TOM 3Tane BBIABISIOTCS OCHOBHBIE (DaKTOPHI, KO-
TOpBIE ONPEACTISAIOT MOBEACHNE PhIHKA B OyaylLIeM, 1 pa3padaThiBalOTCsI COOTBETCTBYIOIINE PEKOMEH AL,

IIpornosupoBanue noBeaeHns GUHAHCOBOIO PHIHKA

PaccmoTpum npumep ruOpuIIHOTO HEWPOCETEBOTO MPOTHO3UPOBAHMS IOBEICHUST (PMHAHCOBOTO PHIHKA Ha
OCHOBe McTopuueckux JaHHbiX 3a 2017-2021 rr. B cocTtaB HCXOJHOTO MHOXKECTBA BKJIIOYAIUCH [1OKa3aTelH,
XapaKTepU3yIOLIKe BHEIIHIOI CPEy U OCHOBHBIE CETMEHThI (PMHAHCOBOTO PHIHKA: BAJIIOTHBIH PHIHOK, PHIHOK
MEKOaHKOBCKHMX KPEANTOB, PHIHOK OAHKOBCKUX BKJIAIOB (AETIO3UTOB), PHIHOK OaHKOBCKUX KPEIUTOB.

B xauecTBe nmokasarenei BHEIIHEH cpe/ibl UCTIOIb30BATUCH MECAYHBIA 00bEM BaJIOBOIO BHYTPEHHETO MPO-
nykra (R,), TEKyLIMe LIeHbl; MECSIUHBINA TEMI POCTa MOTPEOUTENbCKUX LEH (R,), %; MECSIYHBII TeMII pocTa
LIEH [IPOU3BOIUTENEH IPOMBIILIEHHOM poxykuuu (R;), %; MecsuHblil 00beM DKCIIOPTa TOBAPOB U YCIYT (R,),
wutH o, CHIA; mecsiunblii 00beM UMIIOPTA TOBAPOB U yciyT (Rj), MiH poimt. CLIA; mecsunblil 00beM 10-
XOI0B KOHCOMUAupoBaHHoro Oromkera (6e3 @C3H) (R,), MitH py0.; Meca4Has BBIpyUKa OT pPealn3aluu Ipo-
IyKIHHU, TOBAPOB, paboT, yciayT (R), MIIH py0.; IEHEKHbIE JOXO/bl HACEIEHH HApacTaloIM HTOTOM C Hayajia
rona (Rg), MJIH py0.; CpeIHuUii 32 MecsIL arperar pyoIeBoii 1eHexHoi Maccsl M2* (R,), MitH pyo0.

JAnst aHann3a BaJIFOTHOTO PhIHKA HCIIOJIb30BAIMCH MIOKA3aTeI I CPEAHEMECSYHOT0 O(UIIMAIBLHOTO Kypca Oerno-
pycckoro pyOIIs Mo OTHOIIEHHMIO K poccuiickoMy pyOuto (3a 100 poccuiickux pyouneit) (R, ), k nomtapy CLHA
(3a 1 monn.) (R;,), x eBpo (3a 1 eBpo) (R,,). s XapaKTEepUCTUKH PbIHKA MEKOAHKOBCKUX KPEIUTOB HCIIOJIb-
30BAJINCH ITOKA3aTEIN CPEIHEMECSYHBIX MPOLIEHTHBIX CTABOK, IO KOTOPBIM OaHKHU MPHUBJIEKAIN (pa3Melai)
KPEAUTBI, BKJIAJIbI (IEII03UThI) Ha MEKOAHKOBCKOM PHIHKE B HALIMOHATIbHOMU BaltoTe Ha 1 feHb (R,3), 2 aHs (R, ,)
u4-7 nueii (R,5). B kauecTBe XapaKTepUCTUK PbIHKa OAHKOBCKUX BKJIAI0B (IEI103UTOB) UCII0JIb30BAJIMCH [10KA-
3aTeNy CPEeJHEMECIUHbIX IPOLEHTHBIX CTABOK B HALIMOHAJIBHOM BaJIIOTE 110 00s13aTeIbCTBAM OaHKOB (R, (), 110
BCEM CPOYHBIM BKJIaJgaM (Jeno3uram) (R,,) ¥ 10 HOBBIM BKJIaaM (1enosuram) (R g). [ ppiHKa OaHKOBCKHX
KPEIUTOB BHIOMPAINCH IOKA3aTeIN CPEIHEMECIYHBIX TPOLCHTHBIX CTAaBOK KPEUTOB OAHKOB B HALTMOHAILHON
BaJIIOTE 10 HOBBIM KpenuTaM 0e3 yuera MeKOaHKOBCKUX KPEIUTOB, HO C YUETOM JIbIOTHBIX KPEeAUTOB (R y);
10 BCEM KpeauTaM, HO 0e3 yueTa MeXOaHKOBCKHMX M JIbTOTHBIX KPEAUTOB (R,); 10 HOBBIM KpenuTam, Ho 0e3
yueTa MeXOaHKOBCKHUX U JIbIOTHBIX KPETUTOB (R,,).

Psinpl naHHBIX MCXOIHBIX TTOKa3aTenel R, R,, ..., R,; MacIITabMpoBaIiCh IyTEM PacyeTa UX OTHOCHTEIbHBIX
MpUpaneHuii (TEMIIOB MTPUPOCTA), MTOCIIE YeTO MACIITA0MPOBAHHBIE PSIJIbI IAHHBIX [ICHTPHPOBAIHUCH U TIPUBO-
JWINCh K eAMHUYHON AUCIIEPCUM, T. €. IIOABEPrajIiCh CTAaTUCTUUECKON cTanAapTu3auuu. MacimraOupoBanue
HCXO/IHBIX PSI0B TaHHBIX MPEIHA3HAYCHO I UCKIIIOUEHUS U3 PacdeTa JOXKHBIX KOPPEISIUNA MEKAY psaaMu
JAHHBIX, KOTOpbIE 00YCIIOBJICHBI TPEHAAMHU BO BPEMCHH, Ul YCTPAHEHHS BIMSHUS €IMHUL U3MEPEHUS HC-
XOJIHBIX PSZIOB AAHHBIX HA PE3YNIBTAaThl pacyeTa, a TakKe JUIsi UCKIIOUEHUS BIUSHUS MPOITYCKOB JTaHHBIX Ha
pe3ynbrarsl n3MepeHust. Kpome Toro, BeIYMCIEHNE OTHOCUTENBHBIX IPUPAILICHUN O3BOJIAET IPeoO0pa3oBaTh
HECTAIlMOHAPHbIE BPEMEHHBIC PsiAbl TaHHBIX B cTalMoOHapHbie [23, ¢. 199]. lng npoBepku CTallMOHAPHOCTU
HUCXOAHBIX PSJOB AAHHBIX IIPUMEHSUICS pacIIUpeHHbIN TecT [JJuku — Dyinepa ¢ KOHCTAHTOW U JIMHEHHBIM
TpenaoMm [24, c. 382] npu yposHe 3Haunmoctu 0,05. M3 mpeacraBneHHBIX B Ta0M. 1 JaHHBIX CIIEAYET, YTO UC-
[10JIb30BaHUE MIPOLETYPbl MACIITAOMPOBAHUS U CTaHJAPTU3ALMK I03BOJIMIIO IIPE0Opa30BaTh BCE MCXOIHBIE
PSABI JaHHBIX B POPMY, COOTBETCTBYIOILYIO CTALIHOHAPHOMY IPOLIECCY.

Tabnuma 1
CTanuOHAPHOCTH PSIOB IAHHBLIX MCXOIHBIX NMOKa3aTedel R, R,, ..., R,
Table 1
Stationarity of data series of initial indicators R, R,, ..., R,
Psan mannbIx R, R, R, R, R; R R, Ryq Ry Ry,
Wcxonubrii + + - — _ + + + _ _
MacmTa6HpOBaHHLH?IV . N N N N N n n N N
U CTaHIapTU30BAHHbIN
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OxoHuanue tabdu. 1
Ending of the table 1

Psiy naHHbIX Ry, R, Ry; Ry, Ry; Ry Ry, Rig Ry Ry Ry,

Hcxonublit — - + — + - - - - - -
MaCIHTa6I/IpOBaHHBII/£ n i i " " " n n " " "
W CTaHIAPTU30BAHHBIN

IMpumeuanue. Uadopmarys, npeacraBieHnas B Tabn. 1-4, a taioke Ha puc. 3—7, pa3paboTaHa aBTOPOM Ha OCHOBE
nanHex HanmonameHoro 6arka Pecrry6mmkn Bemapycs”.

151 u3MepeHus 1eIOCTHOCTU BayKHA TECHOTA CBSI3EM MEXKIY MCXONHBIMU MOKa3aTresMu. [[Js ee oneHku
ncrnonbp3oBaica kodhdunueHT chepuanoctu baptnerra — Yunkca [25; 26]. Pe3ynbrarsl BEIUMCICHUN TTOKa3a-
7Y, 9TO pacueTHOE 3HAYCHUE Y -KpUTepus Yuikca, pasHoe 1200, 3HaUUTETHFHO MPEBHIIIACT €T0 KPUTHIECKOE
3HaueHue, paBHoe 245, npu ypoBHe 3HauumocTu 0,05. CrenoBaTresbHO, MEXAY UCXOIHBIMU MOKAa3aTEIsIMU
CYIIIECTBYIOT TECHBIE CBSI3M M M3y4yaemast cpenia peCTaBIsIeT COOON 1ENOCTHOCTD.

J1J1s OIICHKU TOT0, HACKOJIBKO TECHOTA CBSI3eH MEXK]Ty HCXOIHBIMH MTOKA3aTeNIIMU OOBSICHSICTCS LIEI0CTHO-
CTsIMH, IpUMeHsiIcs Kputepuii Kaiizepa — Metiepa — Onkura (KMO) [27]. Ero nomycTrMble 3HAYSHHS TOKHBI
HaxXOMWUThCs B ciaenyromux npeaenax: 0,5 < KMO < 1 [28]. Pacuetnoe 3nauenune kpurepus KMO paBHsiet-
cs1 0,662 1 HAXOIUTCS B IOYCTUMBIX TpezeniaX. Takum 00pa3oM, MOJIEINb JIJIsl UBMEPEHHUS IETIOCTHOCTH CPEIbl
(hHAHCOBOTO PHIHKA MOKET OBITH MTOJIE3HA TS MPOTHOZUPOBAHUS PSII0B JAHHBIX UCXOIHBIX MTOKa3aTeleH.

B Tabi. 2 npeicraBiacHbl pe3yabTaThl U3MEPEHUS 1IEIOCTHOCTH (PMHAHCOBOTO PHIHKA M BHEIITHEH CPEJIbI 32
2017-2021 rr. Marpwuria 1eTOCTHBIX 00pa30B PaCCUUTHIBAIACH ITyTEM CHHTYISPHOTO Pa3lIOKEHHSI HCXOIHBIX
psinoB naHHBIX 10 popmynam (1) u (3). M3-3a Gonbmmx pa3MepoB MaTpHiia HEJOCTHRIX 00pa3oB pa3ouTa Ha
JIBE YACTH: MaTPUILy HEIOCTHBIX 00pa30B MIABHBIX IEIOCTHOCTEH (CM. Tabn. 2) U MaTpHUIly LEIOCTHBIX 00-
Ppa3oB MPOUUX 1IETOCTHOCTEH.

Tabnuna 2
Marpuna nejJocTHbIX 00pa30B (PMHAHCOBOIO PHIHKA M BHELIHEH cpeabl
Table 2
Matrix of integral images of the financial market and the external environment
[oxasaremn ['maBHbIE 1ETOCTHOCTU
1, 1, I 1, I 1, 1 Ig 1y
R, -0,217 0,325 0,233 —0,686 —-0,360 —0,248 —0,066 —-0,164 0,123
R, 0,156 —-0,135 -0,329 -0,319 —-0,136 0,660 —-0,439 —-0,164 0,099
R, 0,293 -0,257 | -0,238 | —0,648 0,205 0,259 -0,023 0,303 -0,313
R, -0,399 0,743 0,236 0,162 0,064 0,260 -0,129 | -0,065 0,125
R; —-0,447 0,764 0,268 —-0,016 0,060 0,243 -0,016 0,108 —-0,011
R -0,171 0,129 0,291 -0,626 | —0,477 | —0,326 0,087 0,091 0,091
R, -0,453 0,752 0,310 —-0,107 0,184 0,164 0,037 0,019 0,018
Ry —-0,485 0,662 0,338 —-0,060 0,107 0,092 0,057 0,125 -0,219
Ry -0,497 | -0,219 0,084 -0,469 | -0,490 0,017 -0,080 | -0,154 | -0,269
Ry -0,048 | —0,138 | —0,288 | —-0,125 | —0,492 0,576 0,492 0,126 0,197
R 0,168 0,222 -0,287 | —0,577 0,618 -0,109 0,128 -0,017 0,071
R, 0,052 0,207 —0,454 —-0,560 0,544 —-0,047 0,080 —0,145 0,121
R 0,675 0,480 —-0,344 0,003 -0,179 —0,148 -0,171 0,220 0,009
Ry, 0,651 0,489 -0,254 0,017 -0,263 | -0,136 | —0,202 0,238 0,128

*Craructideckuii 6lomerens / Ham. Gank Pecr. Benapycs. Mumck, 2017. Ne 12. 262 c. ; Cratucrudeckuii 6romierens / Harr.
6ank Pecn. benapycs. Munck, 2019. Ne 12. 255 ¢. ; Cratuctuueckuii Oromietens / Har. 6ank Pecn. Benapycs. Munck, 2021, Ne 12,
276 c. ; OCHOBHBIC TEH/ICHIINY B 5KOHOMHKE U ICHEKHO-KpeAUTHOH chepe Pecrrybmmknu benapycs. Ananurudeckoe o6o3penne / Har.
6ank Pecr. Benapycs. Munck, 2017. Ne 12. 56 c. ; OcHOBHbIE TeHACHIIMU B YKOHOMHKE U ICHEKHO-KpeAuTHOU cdepe Pecmybmuku
Benapych. Ananutudeckoe obo3penue / Hai. 6ank Pecn. benapycs. Munck, 2019. Ne 12. 51 ¢. ; OCHOBHbBIC TCHACHIIMH B YKOHOMH-
Ke ¥ JICHeXKHO-KpeauTHOl chepe Pecydnuku bemapycs. Ananurudeckoe obo3penne / Har. 6ank Pecn. bemapycs. Munck, 2021.
Ne 12. 49 c.
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OkoHuyaHue Tabm. 2
Ending of the table 2

Hoxasarerm I'maBHBIE LIENTOCTHOCTH
1, 1, Iy 1, I I e I 1y
Ris 0,661 0,569 -0,203 0,012 -0,237 -0,108 0,050 0,005 —0,037
R 0,822 0,367 0,201 0,054 0,043 0,143 0,124 -0,188 | —0,069
R 0,814 0,236 0,377 0,019 —-0,057 0,124 0,067 -0,195 —-0,140
Rg 0,784 0,393 —-0,246 0,047 -0,171 0,006 0,152 -0,216 | —0,134
Ry 0,524 -0,436 0,603 -0,271 0,099 0,019 —-0,035 -0,021 0,095
Ry, 0,585 -0,197 0,642 -0,095 0,068 0,189 -0,022 0,171 0,028
R, 0,562 -0,269 0,711 -0,123 0,165 0,029 -0,017 0,063 0,121

CpezHIor TECHOTY BHYTPEHHHUX CBSI3€H LIEIOCTHOCTH XapakTepu3yeT KOOQQULNEHT LEIOCTHOCTH ;.

IJ1€ k; — 9MCII0 MCXOIHBIX [I0KA3aTENeH, OTHOCSIINXCSA K j-i LIETOCTHOCTH; a;; — KOO QULIMEHT TECHOTBI CBSI3eH
MEXTy I-M ITOKa3areyieM U j-i IeI0CTHOCTRIO [29].

LenocTHOCTh (hiHAHCOBOTO PHIHKA M BHEIIHEH cpelbl MpeACTaBIsIeT co00i HEOAHOPOIHYIO CTPYKTYPY,
MTOCKOJIbKY KOA((PHUIIMEHTHI IIEJIOCTHOCTH OCHOBHBIX CErMEHTOB PhIHKA M BHEIIHEH CPebl pa3iauyHsbI (puc. 3).
Cemsb nenoctaocrei (1, 1, Iy, 1, Iy, Ig, 1) iMeroT mouTu B 2 pasa Gojiee BBICOKUE 3HAUCHUs KO PUIIEHTOB
LEJOCTHOCTH 10 CPAaBHEHHUIO C KOA(D(HLUEHTaMU IETOCTHOCTH IPOYUX UEAOCTHOCTEH (£, 1), ..., I5;). [loaTOMY
MepBBIE CEMb IIEIIOCTHOCTEW Ha3BaHbI INIABHBIMH, 4 OCTAIbHBIE — POYUMH. K TIIaBHBIM [IEIOCTHOCTSIM OTHECEHBI
TaKKe LIEJIOCTHOCTHU /5 U 1;, HOCKOIBKY B COCTaB X MCXOIHBIX IOKa3aTeael BXOIAT Te e UCXOIHBIE MOKa3a-
TEJIU, YTO U JJISI LHeJIOCTHOCTEH [, ¥ I. DTO 3HAUUT, YTO LIEIOCTHOCTH /, U I, UMEIOT IO IBE CTEIICHU CBOOOIBI.

CocTaB 1aBHBIX IIETOCTHOCTEH (PMHAHCOBOTO PhIHKA M BHELTHEW cpeibl popMUpyeTcsl Ha OCHOBE aHaIi3a
CHEKTpa COOCTBEHHBIX (HOPM, COIEPIKAIINXCS B CTOJIOIaX MAaTPHIIBI IIEIOCTHRIX 00pa3oB (cM. Tabi. 1), koTopsie
npezicTaBlieHbl B rpaduueckoit popme (cM. puc. 3). K maBHO# eT0CTHOCTH OTHOCSTCS! UCXOHBIE TIOKA3aTely,
uMeromue HanOoJbIue a0COMIOTHBIE 3HAYSHHSI COOCTBEHHOH (DOPMBI LIETTOCTHOCTH U OTIMYAIOLINECS APYT
ot apyra B nuana3one +10 % (aa puc. 4 mpuBeneHs UX YHCIOBBIE 3Ha4YeHNus1). Ha3zBanue menoctHoctu dop-
MHUPYETCSl Ha OCHOBE TeX TOKa3aTesel (MM X OOJBIIMHCTBA), KOTOPhIe OTHOCATCS K IaHHOH 1IE€JI0CTHOCTH.

LenocTHOCTb /| nACHTU(HUIMPYET PHIHOK OAaHKOBCKHMX BKJIAHOB (1€1103UTOB). [lepBas cobcTBeHHAs popma
LEJIOCTHOCTH MOKa3bIBAET, YTO OCHOBHOH BKJIAJl B (JOPMUPOBAHHE LIETIOCTHOCTH /| BHOCST UCXOAHBIE IT0Ka3a-
TeNu R ¢, R |7 1 R g, U1 KOTOPBIX 3HAYEHUs COOCTBEHHBIX (DOPM LIETOCTHOCTEH COOTBETCTBEHHO paBHbI 0,822;
0,814 1 0,784 (cm. puc. 4). AHAJIOTrHMYHBIM 00pa3oM (OPMHUPYIOTCS OCTANIbHBIC LIEJIOCTHOCTH (PHC. 5): IEI0CT-
HOCTb /, COOTBETCTBYET MAaKpPOIKOHOMUYECKOH Cpesie phIHKa (1oKazaTenu Ry, Rs, R4, Rq, R|5), 1I€IOCTHOCTS /;
NICHTU(QUIUPYET PHIHOK OaHKOBCKUX KPEeOUTOB (IOKaszarenu Ry, R,,, R,;), IeIOCTHOCTH I, 0003Ha4aeT
MaKpOIKOHOMHUYECKYIO CpEelly U CETMEHT BAaJIIOTHOTO PBIHKA, HA KOTOPOM OCYILECTBIISIOTCSI CIIENKH C €BPO
u pomnapamu CHIA (moxasaremu R, Ry, Ry, R, R|,), 1€TOCTHOCTb /5 MICHTUPHULIUPYET BTOPYIO CTENEHb
cBOOO/IBI CETMEHTA BAJIIOTHOTO phIHKA eBpo u poinapoB CIIA (mokasarenu R, R,,), LeIOCTHOCTb Iz COOT-
BETCTBYET MAaKPOAIKOHOMHUYECKOH CPEIe U CETMEHTY BaJIOTHOTO PHIHKA, HA KOTOPOM OCYIIECTBIISIOTCS CACTIKU
¢ poccuiickuMHu pyosiMu (mokaszarenu R,, R,), IeI0CTHOCTb /; HACHTU(GULUPYET BTOPYIO CTEIEHb CBOOOIBI
PBIHKA POCCUICKHX pyOielt (mokaszatenu R,, R,), LeJOCTHOCTb I; 0003HaUaeT MaKpPOIKOHOMUYECKYIO CPEay
U PBIHOK MEXOaHKOBCKUX KpenuToB (mokazareiu R;, R 5, R,,), UEIOCTHOCTb /o HACHTUDULIUPYET CEIMEHT
MaKpO’KOHOMHMUECKOH cpelibl (IoKa3aTenu R, Ry).

Taxum 00pa3oM, pe3yapTarhbl CIIEKTPAIbHOIO aHAIN3a LENOCTHOCTH (PMHAHCOBOTO PHIHKA M BHEIIHEH
CpeJibl IO3BOJISIIOT Pa30UTh BCE LEIOCTHOCTH HA TPH TPYIIIIBL: HEIOCTHOCTH BHEITHEH CpPEJlbl, IIETIOCTHOCTH
(PMHAHCOBOTO PBIHKA M BHEIIHEH CPebl, LEJIOCTHOCTH (PHHAHCOBOTO PBHIHKA.

BxonubIMM TaHHBIMU 17151 00y4€HUsI HEHPOHHOM CETH SIBIISIOTCS PSABI JAHHBIX HHTEIPAIbHBIX TIOKa3aTenei
LEeNOCTHOCTH (PMHAHCOBOTO PHIHKA, KOTOPBIE PACCYUTHIBAIOTCS 1O hopmysie (2) (puc. 6). 3a AMMHY CKOIB3SIIET0
OKHa ITPUHSATHI TPH NEPHOJA IPOAOIKUTEIBHOCTHIO 1 Mec. Kaxkaplil ¢ marom 1 mec. PasmMepHocTs o0yuaromieit
BBIOOPKH paBHA YMCITY MECSIICB B pACCMaTPUBACMOM TISITUIIETHEM NIEPUOJIC MHHYC pa3Mep CKOJB3SIIEro OKHA
U NIEpUOJ MPOTHO3UPOBAHUS ATUTEIBHOCTBIO 3 Mec. ¢ maroM 1 mec. st uccnemyeMmoro nepuoaa, paBHOro
ISITH ToZlaM, Pa3MEpPHOCTb o0yvaromieil Bbioopku cocrasisieT 60 — 3 — 3 = 54.
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ApXHTeKTypa HEHPOHHOM CeTH cojiepkaiia 27 BXOIHBIX HEHPOHOB, JBa CKPBITHIX CJI05, KOTOPHIE HMENH TI0
27 HEHPOHOB B KAXKIOM CJIO€, U 3 BRIXOAHBIX HelpoHa. IIpu 3TOM KOJIMYECTBO BRIXOAHBIX HEHPOHOB PaBHS-
JI0Ch TOPU30HTY IPOrHO3UPOBaHUsL. [ HEHPOHOB CKPBITHIX CII0EB OblIA 3aA€HCTBOBaHA (PyHKINS aKTUBALIUI
TUNEepOOIMUECKOro TAaHTeHCa, a UIsl HEHPOHOB BBIXOJHOTO CJIOSI MPUMEHSUIACh JIMHEHHAs (QYHKUMS aKTH-
Bauui [16]. s oOyueHust HEHPOHHOM CETH NCIOIB30BAJICS aJTOPUTM 00PATHOTO PACIIPOCTPAHEHHS OIINO-
ku [22]. Kputepuem npekpatieHns 00ydeHns HEHPOHHOW CeTH SBISIach MAaKCUMAaJIbHO AOMYCTHMAasi CyMMa
KBajparoB omuOku oOy4enus. [lepen Hauanom 0O0yueHHs BeCOBbIC KO3 (OUITMEHTHI HEHPOHHOM CeTH WHUIINA-
JTU3HPOBATHCH CITyIaitHBIM 00pa3om B amamazone oT —0,1 go 0,1. Illar oOy4eHws HEHPOHHOM CETH PaBHSIICS
1 mec.

Ha puc. 7 nokaszansl pe3ynbsraTsl THOPUAHOTO HEHPOCETEBOTO PETPOIIPOrHO3UPOBAHHUS, T. €. TPOTHO3UPOBAHUS
JUTSL IPOILUTBIX IEPUOAOB, M UCXOAHBIN PsIJi MPOLIEHTHON CTaBKH PhIHKA OAHKOBCKMX BKJIAI0B (JIEIO3UTOB) 3a
nepuoz ¢ 01.02.2017 mo 01.02.2022. Kpome Toro, peanbHbIi IPOrHO3 OCYILIECTBISUICS Ha sHBapb —MapT 2022 1.
Baxxno mouepKHyTh, 4TO, XOTS HA BXOJ THOPHUIHON HEMpPOCETEBO MOJIEIH TOaBaINCh MAacIITAOMPOBAaHHBIE
W CTaHIapTU30BaHHBIC PsbI JaHHBIX MCXOJHBIX ITOKA3aTeNIeH, pe3yabTaT MPOTHO3UPOBAHMS MTOJIyYEH B HC-
XOIHOM MacuTa0e. Bo-nepBbIX, 3TO 3HAUUT, YTO MPU MACIITAOMPOBAHUY U CTAHIAPTU3ALMK UCXOAHBIX PSI0B
JAHHBIX, UCIIOJIB3YEMBIX JJISl IOCTPOCHUS MOAEIHM OPraHU30BaHHOM LIEIOCTHOCTH PBIHKA, HE OBIJIO TOIYIICHO
MPUHIUIHATIBHBIX OUIMOOK U HE MPOU30LLIN MOTEPsI TOUHOCTH WJIM UCKAKCHUE UCXOIHOHN HH(POPMALIUH.
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Puc. 7. [IluHaMuKa IPOLIEHTHOM CTaBKH PbIHKAa OAHKOBCKHX BKJIJ0B (IETIO3UTOB)
Fig. 7. Dynamics of the interest rate of the bank deposits market

Bo-BTOpBIX, HEipOHHAS CETh 00J1a/1aeT CIIOCOOHOCTHIO BOCCTAHABIMBATH MACIITAOMPOBAHHBIE U CTAH/IAP-
THU30BaHHBIE PSIBI JAHHBIX B IPOIIecce 00yYeHH. DTO BOZMOXKHO TIOTOMY, YTO Ha BBIXO/I HEHPOHHOH CETH T10-
JIArOTCs 00pa3bl, CPOPMHUPOBAHHBIC HA OCHOBE PSIJIOB JaHHBIX B HCXOJJHOM MaciiTade, U UMEHHO OTHOCHTEIHHO
3TUX PSJOB JAaHHBIX PACCUUTHIBACTCS ONIMOKA HEHPOHHOHM CETH, KOTOpas COMIACHO ajJrOpUTMy OOpaTHOrO
pacnpocTpaHeHus OIMIMOKH PacpOCTPaHsIeTCss B 00OpaTHOM HarpaBieHUH (OT BbIXOa HEHMPOHHOM CETH K e
BXOAY), MOITUDHUIHPYs BeCOBBIE KOAP(GUIIUESHTH CHHANITHICCKHUX CBSI3EH TAKUM 00pa30M, UTO UCXOTHBIC PSITBI
pemMacmTabupyoTcs U IeCTaHIapTUYIOTCS.

Onenka kauecTBa IPpOrHo3a

P€3y.]'II>TaTI>I MIPOrHO3UPOBAHUSA IoKasarenei (1)I/IHaHCOBOFO PbIHKA CBUACTCIILCTBYIOT O TOM, YTO FI/I6pI/I,I[Ha$I
HeﬁpoceTeBaﬂ MOZECJIb XOPOLIO alllIPOKCUMHUPYCT SMIIMPUICCKUEC TaHHBIC, COXPAaHsA IPHU 5TOM O606]J_IaIOH_IYIO
CHOCO6HOCTL, YTO MO3BOJISICT UCIOJIB30BATh €€ JIS1 IPOTrHO3MPOBAHUSA IMMOBCACHUA (pI/IHaHCOBOI‘O PbIHKA. Bce
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HCXOZIHBIE TIOKa3aTenu (PUHAHCOBOTO PhIHKA (R;y, R, ..., R,;) UIMEIOT BBICOKHE 3Ha4YeHMs K0P UIneHTOB
JIeTepMUHAIINHT, HaXoasmuxcs B quanazone ot 0,887 1o 1, u HU3KUE CpeHEKBAIPATUIHbBIC OTKIOHEHHUS OIIIY-
0OOK, KOTOpPhIC HAMHOTO HIKE aOCONFOTHBIX 3HAYCHUH COOTBETCTBYIOIIMX MCXOMHBIX ITOKa3zarenei (Tabm. 3).

Tabnuma 3
ITapameTpsbl KayecTBA IPOrHO3HPOBAHUS NOKA3aTe/ell (PUHAHCOBOIO pbiHka B 2017-2021 rr.
Table 3
Quality parameters of forecasting financial market indicators in 2017-2021
Mapaverp IIporaosupyemsie mokazarenu
KayecTBa IPOrHosa Ry Ry Ry, Ry3 Ry Ris Ris Ry, Rig Ry Ry, R,
Koa¢ppuupmenr

2 0,980 | 0,984 | 1,000 | 0,990 | 0,981 | 0,985 | 0,973 | 0,982 | 0,887 | 0,836 | 0,915 | 0,857
nerepMuHanuu (R°)

CpeaHexkBaapaTHUHOE

0,016 | 0,031 | 0,006 | 0,297 | 0,660 | 0,402 | 0,163 | 0,263 | 0,827 | 0,366 | 0,368 | 0,382
OTKJIOHCHHUC OIHI/I6KI/I

CyMMapHBIif KBaJpat

0,007 | 0,027 | 0,001 | 2,477 {12,214 | 4,532 | 0,745 | 1,942 {19,173 | 3,752 | 3,797 | 4,077
OIINOOK

Omubka mporHo3a Ha

2 mec. 2022 .. % 2,1 3.4 0,7 | 25,6 - 17,7 | 39 32 | 354 | 14,1 | 17,7 | 14,3

st mepBbIX 1BYX MecsneB 2022 1. ommrOKH NporHo3a OOJIbIIMHCTBA CXOAHBIX MOKa3aTeNneil HaXoasTcs
Ha MPUEMIIEMOM IS MIPaKTUYECKOTo HUCIIONb30BaHUs ypoBHE. [Ipu aToM cienyeT UMeTh B BUAY, YTO IS
MIPOTHO3MPOBAHMS MTOKa3aTeNlel phIHKAa BHIOPAH caMblii HEOIAroMpHUSITHBIN MEPHOJ, CBA3aHHBIN C BHEIIHUM
(hakTopom (Hayao crienuaIbHONW BOSHHOHN OIeparyn), KOTOPBIH He OB YUYTeH Mpu 00ydeHUH HEWPOHHOI
cetn. HauMeHnpmryio ommOKy MporHo3a MMEIOT MOKa3aTesld BaJIOTHOIO phIHKA. OIMOKHM MPOrHO3a PhIHKA
0aHKOBCKHX BKJIAJIOB (JIETIO3UTOB) U PHIHKA OAHKOBCKUX KPEIUTOB HAXOAATCS HA YAOBICTBOPUTEIHHOM yPOBHE.
HaumeHnblas TOUHOCTb NPOrHO3a XapaKTepHa Ul PhIHKA MEKOAHKOBCKHX KpeAUTOB. [[s mokasareneit R,
U R 5 OTHOCHTEIbHAs OMIMOKA IPOTHO3a PaBHA COOTBETCTBEHHO 25,6 u 17,7 %. Jlns nokaszarens R, ommoOka
MIPOTHO3a HE ONPEeNsIach, MOCKOJIBKY B ATOT MEPUOJ CIEIKH HE 3aKJII0YaIIUCh U JaHHBIE ISl OIEHKH TPO-
THO3a OTCYTCTBOBAJIH.

ComnocTasnsist Mexay coO0H pe3yabTaThl IPOrHO3UPOBAHNUS BCEX CETMEHTOB (PMHAHCOBOTO PHIHKA, MOKHO
OTMETHUTH, YTO PHIHOK MEKOAHKOBCKHX KPEIUTOB MOABEP:KEH HAHMOOJBIIEMY BIMSHUIO BHEIIHUX (haKTOPOB,
MOCKOJIBKY TIO/I X BO3JEHCTBHEM OH 00J1aaeT HauOOoIbIICH BOIAaTHILHOCTHIO, U, COOTBETCTBEHHO, SIBISCTCS
HauMeHee MPeICKa3yeMbIM.

JUiisl OLICHKM BIIMSIHYSI HEJTMHEHHOTro (pakTopa MOAEIM Ha KauyeCTBO IIPOrHO3UPOBAHUS [IOBEIECHUS PhIHKA
pe3yspTaThl FTHOPUAHOTO HEHPOCETEBOIO IPOrHO3UPOBAHUS CPABHUBAIIMCH C PE3YJIbTaTaMH IPOrHO3UPOBAHUS
C MTOMOIIIBIO MHOXXECTBEHHOH JTMHEWHO perpeccun (Tadi. 4). Moenb MHOKECTBEHHOM JINHEHHOW perpeccuu
CTPOMJIACh METOZI0M HaUMEHBIINX KBaIPaToB MEXK/Ty MaTPUIIAMH BXOAHBIX U BBIXOJIHBIX BEKTOPOB HelpoceTe-
Boi Monenu. KauecTBO MpOTHO3UPOBAHUS C MTOMOIIBIO MHOXKECTBEHHON JTUHEHHOM pEerpeccuu CyIeCTBEHHO
yCTyIaeT Ka4ecTBY ITPOTHO3UPOBAHUS C TIOMOIIBIO THOPHIHOW HEHPOCETEBOI MOJIEIH, TIOCKOBKY KO (HIIUESHT
JIETSPMHUHAIINH Psfa TaHHBIX, TTOTYYCHHBIN C TTOMOIIBI0 MHOKECTBEHHOU JTHMHEHHOUN perpeccun, Ha 18,4 %
MeHblIe Ko3(duimenTa AeTepMIHALUY PSAA JTaHHBIX, PACCYMTAHHOTO C IIOMOILBIO THOPUIHOM HEHpOoCeTeBOH
MOJIETIH, a CPEIHEKBAIPATHUYHOE OTKJIOHEHHE OIIMOKH IOUYTH B 3 pasa BbILIE, YeM Uil THOpUIHON Helpoce-
TeBoi Mozenu. TakuM 00pa3oM, yueT HeTUHEWHBIX AP(PEKTOB B MOJICJIN TPOTHOZUPOBAHUS [TOBECHNS PhIHKA
CYLIECTBEHHO IOBBIIIAET Kau€CTBO MPOTHO3UPOBAHMS.

Tabnuna 4
IToxazaren KayecTBa NPOrHO3UPOBaHHUs NPOUEHTHOH cTaBku (R¢) B 2017-2021 rr.
Table 4
Indicators of the quality of forecasting the interest rate (R,¢) in 2017-2021
Moueis Koapdurment CpenHekBaIpaTHUHOE CyMMapHbIi Bpewmst o0yuenus
A JIeTepMHUHALIUH OTKJIOHEHHE OITHOKH KBafIpaT ONMIIOOK HelpoceTH, ¢

Muzoskectnerias - 0,799 0,442 5,470 0,005
HEWNHas perpeccus
Pubpunas mefipo- 0,979 0,145 0,585 0,635
CeTeBast MOAENb
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3aKjaueHue

Takum 06pazom, rHOpUAA3AITUS MOJIEICH HEHPOHHON CETH M OPTAaHM30BAaHHOM 1IETIOCTHOCTH PHIHKA TIPE/I-
CTaBIISIETCS BIIOJHE ONMPaBIaHHOM, MOCKOJIBKY 3TH MOJEIH OPTaHWYHO IOMONHSIOT Apyr apyra. C omHOit
CTOPOHBI, MOJIETTh OPTAHU30BAHHOW IIETOCTHOCTH PHIHKA YUYUTHIBAET €T0 HEOJHOPOIHYIO MPOCTPAHCTBEHHO-
BPEMEHHYIO CTPYKTYPY BO B3aHMOCBSI3U C BHEIITHEH CPEION M BKITIOYAET B IMTPOIIECC MPOTHO3UPOBAHUS MOIETH
U3MEPEHMs TIOKa3aTeliel 1meaocTHOoCTH. C IPyroi CTOpOHBI, HEHPOHHAS CETh TTO3BOJISICT YICCTh HETMHCIHHBIC
3¢ (heKTrI, a TaKKe BOCCTAHOBHUTH IMPEABAPUTEIHFHO MaCIITAONPOBAHHBIC M CTAHIAPTU30BAHHBIE PSI/IbI JAHHBIX
Y TIOJTYYUTh PE3yJIbTaT B HCXOIHOM MacIuTale.

DddekT B3anMOomeCTBH MOJCITH PhIHKA KaK OPTaHIM30BAaHHOW IETOCTHOCTH M MOJICITH HEHPOHHOU CEeTH,
MMeEIOIIeH CBOWCTBA U MapaMeTpPhl, COOTBETCTBYIOIINE MOJIEIH OPTaHU30BAaHHOW IEIOCTHOCTH PBIHKA, TO-
3BOJISIET YTOYHHUTD MAPaMETPhI U yIIPOCTHTD apXUTEKTYPy HEHPOHHOW CETH, YMEHBIIIUTH BpeMS €€ 00yUeHHS
Y TTOBBICUTH Kau€CTBO MPOTHO3UPOBaHMS. UNCIeHHBIE HKCTIEPUMEHTHI TTO3BOJMIIA YCTAHOBUTD, YTO IS TIPO-
THO3WPOBAHHUS [TOBEJICHNS PHIHKA KaK OPTaHU30BaHHOH IIEIOCTHOCTH C TOMOIIHIO HEMPOHHBIX CeTeH TOCIeTHIe
JTOTHKHBI COOTBETCTBOBATH CIIEAYIOIINM TPEOOBAHUAM:

® MOJIeIh HEHPOHHOM CETH TOJKHA MPEICTABIISITE COO0H HEHPOHHYIO CETh ITPSMOTO PACTIPOCTPAHECHHUS C JIBY-
M BHYTPEHHHMH CIIOSIMHU ¥ KOJIMYECTBOM HEHPOHOB B KaXKIOM BHYTPEHHEM CJIO€, PABHBIM Pa3MEPHOCTH BXO-
HOTO BEKTOpa;

® IS OTHOTO TPOTHO3MPYEMOTO TTOKA3aTellsl YMCIO HEWPOHOB BBIXOHOTO CIIOS HEWPOHHOW CETH JOJDKHO
OBITH paBHBIM TOPU30HTY TIPOTHO3UPOBAHHS;

e I HEHPOHOB BHYTPEHHUX CIIOEB HEOOXOIMMO HCIONIB30BaTh (DYHKIIMIO aKTHBALIUU THIIEPOOTNIECKOTO
TaHTEHCA, a JUIA HEHPOHOB BBIXOAHOTO CJIOS — TMHEHHYIO (PYHKITUIO aKTHBAIINN;

® 3(pQeKTUBHBIM aNTOPUTMOM OOYUEHUS HEHPOHHOW CEeTH JOJDKEH BBICTYIATh aJTOPUTM OOpPaTHOTO pac-
TIPOCTPAHECHUS OITHOKH.
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TF'AOBAABHBIE ITPON3BOACTBEHHBIE CETH
B COBPEMEHHOM MNPOBOMN 3 KOHOMMKE:
BOITPOCHI TEOP U AKTYAABHBIE TEHAEHIINUN

H. C. IIIAJIYIIAEBA"

YBenopycckuii 2ocyoapemeennoiii ynusepcumem, np. Hezasucumocmu, 4, 220030, 2. Munck, Berapycw

B Hacrostiee Bpemst MeX/IyHapOIHOE TIPOU3BOICTBO MPEBPAIIACTCS B O/IMH U3 BXKHEHITNX (haKTOPOB, BIUSIOIINX Ha
pasBuTHe BceX (GOpPM MEXKTYHAPOIHBIX SKOHOMUYECKHX OTHOIICHHH. YCHIIEHHE MEX/YHAPOIHOTO pa3ieieHUs Ipo-
W3BOJICTBEHHOT'O IpoIecca MPUBEJIO K TOMY, YTO B COBPEMEHHONH MHUPOBOH SKOHOMHKE B paMKax IIIOOAIBHBIX MPOH3-
BOJICTBEHHBIX CceTeil CKOHIIEHTpHpoBaHO 80 % MeKIyHapOAHBIX TOPTOBBIX ITOTOKOB, Y9aCTHE B KOTOPBIX OMPEAEISIET
KOHKYPEHTOCIIOCOOHOCTB CTPaH, UX MHBECTUIMOHHYIO PUBICKATEILHOCTD, POJIb B MEXIYHAPOIHOM PA3JCICHUH TPyia
U MHPOBOM BOCIIPOHM3BOJICTBEHHOM IIpoliecce. PaccMOTpeHbI TeopeTHdecKrne OCHOBBI Pa3BUTHSA TIOOATBHBIX MPOU3-
BOJICTBEHHBIX CETEH, OIpe/IeIeHbl CyITHOCTHBIE OTIINYHS INIO0AJIBHBIX LEMOoYeK J0OABICHHOH CTOMMOCTH 1 TNI00ABHBIX
TIPOM3BOJICTBEHHBIX CETECH, X BU/BL. BBIZEICHBI TEHACHIIMN Pa3BUTH IIOOAIBHBIX MPOU3BOJCTBEHHBIX CETEH, a TaKkkKe
0COOCHHOCTH y4acTHsl B HUX SKOHOMUKH Kuras, nrparomieii BaKHEHIIYIO PoJib B COBPEMEHHOM CHCTEME MEK/TyHAPOAHOTO
npon3BozcTBa. [lokazaHo, 4T0 SKOHOMUYECKOE pa3BuTHE KNTas M3MEHHMIIO TOTIOJIOTHIO TII0OATIBHBIX TPOM3BOICTBEHHBIX
ceTell B MHUpE B 1IETIOM U B A3MaTCKO- THXOOKEaHCKOM PErnoHE B YaCTHOCTH KaK Ha arperMpoBaHHOM YPOBHE, TaK M Ha
YpOBHE OTACIBHBIX OTpacieil SIKOHOMHUKH.

Knrouesvie cnosa: rnobanbHas ICIIOYKa I[O6aBJ'ICHHOI>i CTOUMOCTH, r1o0anbHas MNPOU3BOACTBCHHAsA CCTh; MHOIOHA-
IMOHAJIbHASA KOMITaHUA; MEXIYHAPOAHOC MPOU3BOACTBO,; NPAMBIC HHOCTPAHHBIE MHBECTHUIINN Kuraii.

GLOBAL PRODUCTION NETWORKS
IN THE MODERN WORLD ECONOMY:
THEORY AND CURRENT TRENDS

N. S. SHALUPAYEVA®

*Belarusian State University, 4 Niezaliezhnasci Avenue, Minsk 220030, Belarus

At present, the international production is becoming one of the most important factors influencing the development
of all forms of international economic relations. The deepening of the international fragmentation of production has led
to the fact that in the modern world economy 80 % of international trade flows are concentrated within the framework of
global production networks, participation in them determines the competitiveness of countries, their investment attractive-
ness and role in the international division of labour and the world reproduction process. The article explores the theoretical
foundations of global production networks development, reveals the essential differences between global value chains
and global production networks, their types and types of countries’ involvement. A number of trends in the development
of global production networks, as well as the features of participation of China in them are identified. It is shown that the
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economic development of China has changed the topology of global production networks in the world and in the Asia —
Pacific region, both at the aggregate level and at the sectoral level of the economy.
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BBenenne

PasBuTre rmobanbHbIX 1ienodek qobdasinenHoi croumocty (['JIC) 1 robanbHBIX TPOU3BOICTBEHHBIX CE-
teit (I'TIC) sBnsieTcs BaxkHEHIIEH XapaKTEPUCTHUKON COBPEMEHHON MUPOBOM SKOHOMUKHU. C OHOM CTOPOHBI,
I'IJIC u I'TIC mpencTaBistoT co00i pe3yibTaT HHTePHATMOHATH3AINH X03SMCTBEHHOM YKI3HH, SKOHOMUIECKOM
ro0aiu3auy ¥ TpaHCHAIMOHAIN3auu Kanutana. C Apyroil CTOpOHBI, HA COBPEMEHHOM 3Tarle Pa3BUTHUS
mupoBoit s3koHomuku [TIC npeBpaiiarTcs B OAWH U3 BaXHEUITNX (aKTOPOB MHTECHCH(UKAIMK BCeX (HopM
MEKIYHAPOIHBIX SKOHOMUYECKUX OTHOLLICHUH.

CymecrBennoe Brnusiaue [ TIC oka3pIBaroT 1 Ha YJKOHOMHYECKOE Pa3BUTHE OTACIHHBIX CTPAaH U PETHOHOB,
B CBSI3M C Y€M CTAHOBSATCS MPEIMETOM IrOCyIapCTBEHHON SKOHOMUYECKOH CcTpaTeruy OOJIbIINHCTBA TOCYAAPCTB.
Bricokue TeMIibl pocTa MHOTHUX Pa3BUBAIOIIMXCS CTPaH, KaK MOKAa3bIBAET MUPOBOU OIBIT, CBA3aHBI UMEHHO
¢ noBellIeHueM ux BoBiaeueHHOCTH B I'TIC, uto noareepskaaet onblT Kurast, Uaauu, rocynapcts LlenTpanbHoi
n Bocrounoit EBporsl, FOro-BocTtounoit A3un. B coBpemenHoi MupoBoii 3xoHoMuKe [ TIC MHOTOHAITOHAIBHBIX
rxomrianuit (MHK) renepupyrot okoso 80 % MexayHapoIHBIX TOPTOBBIX TOTOKOB, (DOPMHUPYIOT U OIIPEEINSIOT
KOHKYPEHTOCIIOCOOHOCTh CTpaH, UX MHBECTHLIMOHHYIO MPHUBIEKATEIbHOCTD, POJIb B MEKIYHAPOJHOM pasjie-
JICHUU TpyZa U MUPOBOM BOCIPOU3BOICTBEHHOM IpOILIECCE.

BrrmmreckazanHoe CBUAETEIHCTBYET 00 aKTYaTbHOCTH M MPAKTHYECKON 3HAYMMOCTH MCCIIEIOBAHMS TEOpe-
TUYECKUX BOTPOCOB M aKTyaJbHBIX TeHaeHuui passutus ['TIC, 3apy0GeskHOro ompITa HHTErpaliii SKOHOMHUKH
B ['TIC, nanpaBiieHuii u criocoO0B MOBBIIICHNSI OTEYECTBEHHOW J00ABJICHHONH CTOMMOCTH B CETH B IEJISAX MaK-
CHUMU3ALIUY BBITO U MUHUMM3ALUU PUCKOB YYaCTHUS B MEXAYHAPOJHOM IMPOU3BOACTBE.

JlaHHBIE TEMBI IPEICTABISAIOTCS 0COOCHHO aKTyallbHBIMHA B COBPEMEHHBIX PEaHsIX, KOTAA B YCIOBHUSIX U3-
MEHEHUSI KOHBIOHKTYPBI MUPOBBIX PBIHKOB, YCHJICHHUS MPOTEKIIMOHUCTCKON HAITPABICHHOCTH BHEIITHETOPTOBOU
MOJUTHUKK OOJIbIIMHCTBA cTpaH, kpuzuca COVID-19, paspeiBa ToproBeix cesazeir u I'TIC ocoboe 3HaueHue
MPHOOPETAIOT BOIPOCKHI 00eCTIeueH s 0€30ITaCHOCTH BO BHEITHEAKOHOMUYECKOH cepe, 9To 00yCIIOBIHBAET
MePEOCMBICIICHUE 3aBUCUMOCTH HAIIMOHAJIBHOM 3KOHOMHMKHU OT MEXyHapoiHoro rpoussojactea MHK.

MaTepI/Ia.]'ILI U METOAbI UCCJICTOBAHUSA

OynknuoHupoBaHue mnenoyek jpodasineHHoi croumoctu (L[JIC) uccnenosanu b. Koryt, D. Ilenpoys,
O. Yunwsimcon, Y. ®aiin, P. H. Jlanrya, I1. Po6eptcon, M. B. Meitep, M. Iloptep, Jx. Bomax, /1. J[>oHc.

BMmecre ¢ TeM MeXIayHapOIHbIM acleKT JaHHOTO Ipolecca ObUl H3yYeH 3HAUYUTEIbHO MeHblue. CeTeBoi
HOJXO K 0OBbACHEHUIO TPAaHCHALMOHAIN3ALMH NPOM3BOCTBA B NPOTHBOIIOCTABIECHHUE €10 MHTEPHAIU3ALUH
ucnonbs3zoBanu A. [Tnamep, K. Mman, JIx. Moxancon, JI. Marcon. Teopetukamu ceTeBoi 5JKOHOMUKHU U Pa3BUTHUS
I'IJIC u I'TIC sBnsrores Taxxe [ Ixepeddu, I1. [u660H, . Xamdpu, X. mur, X. K. JIxapuino, P. Ka-
wrackH, B. Tayamn, T. Topemmu u ap. B Hactosimee Bpems chopMUpOBaJIHCH IBa TEOPETUICCKUX HATTPABIICHHUS
uccienoBanust ['LJAC u ['TIC: uarepnanmonanmsm (I. [xepeddu, P. Karummncku, [1. Tub660H) 1 uHgYyCTpHAInmM
(Ix. Xamdpu, X. lmurir). CTOpOHHUKOB HHTEPHALMOHATU3MA OTJIMYACT IPEUMYIIECTBEHHOE UCIIOIb30BaAHUE
MaKpO3KOHOMHUYECKOro noaxona npu uccaenosannu I'IIJIC, a CTOpPOHHUKOB MHIYCTpUATIN3Ma — [IPOBEICHHE aHa-
JIN3a Ha MAKPO- U Me3oypoBH:X, m3ydeHue [ 1[JIC B pa3pese orpacieii u Ki1acTepos.

PazBuTHe MexIyHApOIHOTO TPOM3BOJICTBA IIPUBETIO K TOMY, YTO B HACTOAIIIEE BPEMS B SKOHOMUYECKON MBICITH
npoucxoaut uHTerpanus reopuit I'TIC B Teopun mexayHapoaHoit toprosiu. Tak, I Manksto, JIx. I'poccman,
P. Bonnywn, A. bauanep, ®. Pobepr-Hukyn npuaepxuBaroTcss MHEHHsI, 9YTO TOPTOBIIS TOTOBBIMU TOBapaMu
B HACTOSIIIEE BpeMsI BO MHOTOM 3aMEHEHa TOPTOBJICH MPOMEXKYTOUYHBIMU TOBapaMHU M yCIyraMH, 4TO CBSA3a-
Ho ¢ pa3ButueM [ TIC, HO OHa mo-TipekHEMY 00BSCHSIETCS TeOpUel CpaBHUTEIBHBIX TipermMyecTs [1. Pukapmo,
a Taxke OCHOBaHHbIMH Ha Hell TeopeMamu. [x. ['poceman u 3. Poccn-XancOepr uist onpeneneHus: HOBOTO
THIIA TOPTOBJIM BMECTO TIOHATHS «TOPTOBIIS TOBApaAMM» MPEIIONKHIIN TEPMUH «TOPTOBIIA 3aJaHusIMmI» [1, ¢. 22].

Cpenu pOCCHICKHUX YUCHBIX OTACNIbHBIC BONPOCH (GyHKmonupoBanus ['LJC, mpexae Bcero BOMPOCH
CTaTHCTUYECKOM OIIEHKH B MPOEKIINH Ha 3KOHOMUKY Poccuiickoit @enepannu, nccnenyior E. . ABaokymuH,
B. B. Unpucosa, C. M. Kagounuxkos, B. b. Konaparses, 0. M. Kykymikuna, C. A. Jlykpsuos, T. A. Mem-
koBa, B. B. Coxonos, C. A. [loOsiBaeB u ap. Bompockl passutus cereoii skoHoMukd U ['IJIC n3yuator
A. A. boixos, E. JI. laBeiaenko, A. B. Jlaamnsuenko, I A. lImapioBckas u ap.

HccnenoBanneM 1 orieHKOM cTeneHr BoBiedeHHOCTH cTpad B [ TIC 3annMaroTes Taxke Mex1yHapOIHbIe
opranuszanuu, npexae scero Koudepenuus OOH no Toprosne u pazsutuio (FOHKTAL), Opranuzanus sKo-
HOMHUYECKOTO coTpynHuuecta u paspurusi (O9CP) u Becemupnas toprosast opranuzanus (BTO).
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CJI0)XHOCTh 1 MHOTOBEKTOPHOCTH CBSI3€H M MPHUHITUIIOB B3aUMOACHCTBHUS SKOHOMUUECKUX CYOBEKTOB
B CETEBOI YKOHOMUKE TIPUBEJIH K MHOKECTBEHHOCTH MHTEPIIPETANINN JAHHOTO SBICHUS U Pa3HOO0Pa3HIO Mo-
HATUHHOTO ammapara. Tak, B HaydHbIH 000pOT OBUTH BBEACHBI IOHATHS «TJI00ANIbHAS IIETTOYKa CTOMMOCTIY,
«rimo0anpHas IEeToYKa CO3/IaHNsI CTOMMOCTHY, «TIT00ahHast IeTouka T00aBIeHHON CTOMMOCTI, «TJ100aTbHAS
MIPOM3BOJICTBEHHAS CEThY, «IJI00aJIbHAS TPOU3BOJICTBEHHO-COBITOBAS CEThY.

B nacrosiiem uccnenoBaHuu Ha OCHOBE aHanu3a cylHOCTHRIX XapakTepuctuk 'IJIC u ['TIC u ux Buaos
BBIJICIICHBI OCHOBHBIC OTJIMYHS AHATU3UPYEMbIX MOHATHUM, a TAK)KE MOITBEPKACHA TUIIOTE3a O TOM, UYTO B CO-
BPEMEHHON MHUPOBOW PKOHOMHKE MPOU3BOJCTBEHHO-COBITOBBIC CETH KPYITHBIX MEKIYHAPOIHBIX KOMITAHUH
UMEIOT Bee XapakTepHbie npusHaku ['TIC, a camu MexTyHapOHbIC KOMITAHUN BCE Yallle MPUOOPETAIOT YePThI
MHK, mexxenu TpancHanuoHanbHbIX komnanuii (THK).

B ocHOBY nccnenoBanns TeopeTnueckux u mpaktudeckux acrekToB paszutws ['IJAC u I'TIC B pabote mo-
JIOKEHBI 00IIIeHayYHBIE METOBI (aHATN3 U CHHTE3, MHAYKITUS U JeTyKIHS 1 JIP. ), CHCTEMHBIH F CUTyallMOHHBIH
TIOJIXO/IBI, JIOTUKO-UCTOPUIECKHU I, SKOHOMHKO-CTaTUCTHUECKHE METO/IBI.

[Ipu n3yueHnn MeXAyHApOIHBIX TOPTrOBBIX MOTOKOB B paMkax [ TIC u onieHke cTenenn pparMeHTaIiu mpo-
WU3BOJICTBEHHBIX MPOIIECCOB B MUPOBOM SKOHOMHUKE HCIIOJIB30BaH MOAXO/ K yUETy MEXKIyHAPOAHOU TOPrOBIU
B TI0Ka3aTeisaX JJ00aBICHHOW CTOMMOCTH, PEaTM30BAHHBIN B CUCTEME yUeTa MeKIyHapoaHOH Toprosiu TiVA
(Trade in value added). Tlocnenusist Bepcus 6a3bl naHHBIX TiVA OCHOBBIBaeTCs Ha BhIMyIIEHHBIX B 2021 T.
ODCP MexcTpaHOBBIX TAOMHUIIAX «3aTPaThl — BRITYCK» U COACPIKUT MokaszaTenu yyactus ctpad B ['TIC, kotopsie
oxBaTeIBaroT niepuoa ¢ 1995 mo 2018 1. [lokazarenn mpeacTaBiaeHBI 10 45 oTpacisaM it 66 cTpaH Ha OCHOBE
MexayHapoIHOH CTaHIapTHOM OTpaciieBoN KilacCH(PUKAITUN BCEX BUIOB SKOHOMHYCCKON ACATEIHPHOCTH.

Pe3yabTarsl M NX 00Cy:KIeHHE

BrnepBble noHsATHE «KOpHOpaTHBHAs Ienovka co3anus croumocti» Beesl M. [loprep B 1985 rn: «Kaxnas
KOMITAaHUSI MOJKET OBITh MPEICTABICHA KaK COBOKYIMHOCTh Pa3IMUHBIX BHJIOB JESATECIbHOCTH, HAPABICHHBIX
Ha pa3paboTKy, TPOU3BOJICTBO, MAPKETHHT, TOCTABKY M OOCITYKUBAaHUE CBOMX MPOAYKTOB. Bece aTh BUIbI nesi-
TETHLHOCTH OOBEAMHSIOTCS B LIETIOUKY CO3MaHUs CTOUMOCTI» [2, ¢. 314]. Takum obpazom, LIJIC oxBaTbiBaeT
TIOJTHBIN CTIEKTP BUIOB XO3SHUCTBEHHOW ACSATCIBPHOCTH, NETOBBIX (PYHKITHH, 3JIEMEHTOB WHCTUTYITHOHAIEHOMN
CpPeIIbI U YIIPaBIECHHS IPOU3BOJICTBEHHO-COBITOBOM IIETIH, ITOCPECTBOM KOTOPO TOBAp WU yCIyTa JOBOISATCS
JI0 TIOTpeduTes.

Hecmotpst Ha TO 4TO B TOM MM MHOM CTENEHU CYILIECTBOBAHUE IENEl MOCTABOK U pa3lielieHue MpOou3-
BOZICTBEHHOTO MPOIIeCCa HA CTaJUH OTMEUYAIUCh C MOMEHTA MOSIBJICHUS MPOMBIIICHHOTO MPOU3BOICTBA,
akTuBU3anus uccinenosanuii B oonactu LIJIC nmpousomia B konue XX B. AMepukanckuil yuensiit P. bonaynn
BHUJIUT TIPUYUHEI 3TOTO SIBJICHUS B YCUJICHUU BTOPOU BOJTHBI TIIO0ATH3AIINN, KOTOPAst XapaKTePU3yeTCsl TEXHO-
JIOTHYECKUM MPOTPECCOM M CHHIKEHHEM 3aTpaT Ha TPaHCIOPTUPOBKY [1, c. 22].

Ocnogomnonararorum uccienoBaauem ['LJIC sBisercs padora I. Jxxepeddu, B KoTOpoit OH n3ydai Bo3pac-
TaHWE PO TOBAPHBIX IETIOYEK, YIIPABISEMBIX IMOKyTaTeneM, B MUpoBoii skoHomuke [3]. I. xxepeddu BBen
B HAyYHBII 000POT TEPMHH «TJI00aTBHAS IIETI0YKa TTPOU3BOJICTBA TOBAPOBY, TOTYCPKHYB €r0 MACIITaA0HOCTb,
a TAK)K€ y4acTue B MMPOU3BOICTBEHHOM MPOLIECCE HECKOJIBKUX CTPaH.

Poccwuiickuii yuensiit B. b. KonjparbeB yka3biBaet, 4To I7100aibHAS IIETIOYKA CTOUMOCTH — ATO «IIOCIIE-
JIOBaTEIbHOCTh OCHOBHBIX OM3HEC-(YHKIIUMI. .. IPOCKTUPOBAHUS, TPOU3BOJICTBA, MAPKETUHTA, JUCTPUOYIIUU
U TIOCIICTIPOJAKHOTO OOCTyKuBaHus moTpedutens» [4, c. 7]. CxogHoe ompeneieHne Jal0T YKOHOMUCTHI
T. A. Memxkosa u E. 5. Moucenues: «Imo0anpHbIE IETTOYKH CTOMMOCTH MPEACTABIAIOT COO0H yCTONYMBHIN
MEXaHHW3M HauWCJICHHsI CTOMMOCTH B MPOIIECCE CO3TaHMs KOHEYHOTO MPOIYKTa, BKIIOYAIONINI B ce0s pas-
JUYHBIE TEXHOJIOTHYECKHE CTaINY TIPOU3BOJICTBA, a TAKXKe cepbl Mnu3aiiHa U cObITa MPOAYKIHUM» |5, c. 85].

B noxirane O9CP, BTO u FOHKTA]J] «I[locnencTBus rmo0anbHBIX ENOYEK CO3AaHUSI CTOUMOCTH IS TOP-
TOBJIY, UHBECTUIUH, PA3BUTHS ¥ 3aHSITOCTH)» TOBOPUTCS, YTO II00ATBHBIE IIETIOYKHA CTOUMOCTH — 3TO «BECH IIPO-
LIECC MPOM3BOICTBA TOBAPOB OT CHIPHS 10 KOHEIHOTO MPOIYKTa» . B I0KIa1e DKOHOMHYECKOTO H COLMAILHOTO
coBera OOH? yKa3bIBAETCS, YTO TEPMUH «III0GABHAS [EMOYKA T0OABICHHOM CTOMMOCTHY HCIIOIB3YeTCS ISt
0003HaueHUs TIOCIIEI0BAaTEILHOCTH TAOB IIPOU3BOACTBEHHOM 1€ATENBHOCTH B PaMKax MPOIEcca CO3/IaHus
CTOMMOCTH, KOTOPBIHA OCYIIECTBIISICTCS Oojiee ueM B OHOM cTpane [6, c. 115].

TakuM 00pa3om, B TITOOANTBHBIX IETTOYKaX Kax/as CTpaHa GOpMUPYET He TIOITHYIO CTOMMOCTH TOBapa, a NI
y4acTByeT B (POPMHUPOBAHUH JT00ABICHHOW CTOMMOCTH Ha OYEPETHOM dTale ero pa3padoTKH, MPOU3BOACTBA
1 COBITA, YTO TIO3BOJISIET CHUKATH U3/ICP’KKHU U MOBHIIIATH KOHKYPEHTOCTIOCOOHOCTh MTPOU3BOANMOM POy KITHH.

'MocnencTaust moGaTbHBIX HEMOUEK CO3IAHHS CTOMMOCTH U1 TOPTOBITH, HHBECTHIII, PA3BUTHS 1 3aHATOCTH : JOKJL. JUIS CAMMHTA
muaepos crpan G20 B Cankr-IlerepOypre / OOCP, BTO, IOHKTA/I. CII6., 2013.

*Global value chains, regional integration and sustainable development: linkages and policy implications [Electronic resourcel].
URL: https://www.unescap.org/sites/default/files/E71_8E 0.pdf (date of access: 05.01.2023).
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Bo MHOTOM MMeEHHO 3Ta oTmuuTenbHast ocodennocts ['TJIC, mo3Bomsromast popMUPOBATH CIICTIHATNA3AITIIO
CTpaHbl IPEUMYILECTBEHHO Ha OM3HEC-QYHKIUX, @ HE Ha POU3BOACTBE KOHEUHBIX TOBAPOB, MPEAOCTABIISET
Pa3BUBAIOIIMMCS YKOHOMUKAM CYIIECTBEHHbIE BOZMOKHOCTH Juis ncnoib3zoBanus ['11JIC kak nHcTpymeHTa
9KOHOMHMYECKOTO Pa3BUTHS 1 3((HEKTUBHON MHTErpaIliyl B I100aThHBIE SKOHOMUYIECKUE CBSI3H.

VYyeHsble HapsALy ¢ yTOUHEHHEM NOHITHIHOrO anmnapara uccienyrot Buasl I'II/IC u npeniararot pa3inyHble
UX KiIaccu(uKanum.

Tax, I'. Ixepeddu Boimenun apa Buga ['LIJIC. IlepBoiit Bug — 3TO IETIOYKH, yIpaBIsieMble TTPOU3BOJIN-
tenssMu. OH BKITIOUaeT B ce0s EMOYKH, B KOTOPBIX KJIFOUYEBYIO POJIb UTPAIOT MPOU3BOUTEIH, 00Ja[aroline
HEOOXOIUMBIMH TEXHOJIOTHIMU sl ipon3BoacTBa. Januerit Bun ['TIJIC pa3BuBaeTcs MpenMyIecTBEHHO
B IIEPEIOBBIX UHHOBAIMOHHBIX U HAYKOEMKHUX OTPACIIsIX, [JI€ BEJIUKA JOJIS 3aTpaT Ha HAyUHbIE UCCIIEI0BAaHUS
1 POEKTHO-KOHCTPYKTOPCKHE pa3padorku. Kak npaBuiio, Takue LEenouYKy KOHTPOIUPYIOTCS IPOMBILICHHBIMU
KOPIOpausIMy U (PUHAHCOBO-MIPOMBIIINICHHBIMHU IpyTIaMu. BTOpoii BUI — 3TO LIEMOYKH, yIIpaBiIsieMbIe OTpe-
ourtensmu. JlaHHBIA BU XapaKTepeH A TPYIOEMKUX OTpaciieil MPOMBIIUIEHHOCTH, TAKMX KaK MPOHU3BOICTBO
OJIeKIbI, 00YBH M UTPYIIIEK, MeberapHOe mpon3BoacTBo. Takue [JIC KoHTpomupyIoTcs, Kak MpaBuIIo, BIa 1eb-
LIaMH TOPTOBBIX ceTeil 1 OpeH 0B, 00BIYHO MEXIYHAPOIHBIX [7, . 46]. IIpu atom I. Ixepeddu otmeuaer, 4to
OCYILIECTBIICHHE MPAMBIX HHOCTpaHHbIX nHBecTuluil ([TMI) Gonee xapakTepHO AJis LIETIOYEK, YIPABISIEMBIX
MIPOU3BOAUTEIISIMU, YEM JIJISI IIEMTOUCK, YIIPABISIEeMBIX TToTpeduTesimu [8, c. 141].

Oco0y10 3HAYNMOCTD C MTPAKTHUECKON TOUKH 3PECHHS MMEIOT Pa3paOdO0TKH, B KOTOPHIX 00O0CHOBBIBAIOTCS
nyTty BxoxkaeHud B [IJIC 1 npoaBHXeHUsl 10 HUM.

Tax, I. xepeddu Boiaensier qea mytu Bxoxaerus B I'LIJIC u npoaBrKeHUs IO HUM: IPOJBIKEHHE CBEPXY
BHM3 U cHU3Y BBepx”. [lepBblit moaxon onuckiBaet aestenbHocts MHK B poriecce BepTUKanbHOM HHTETpauu
MIPOM3BO/ICTBA, KOT/IAa POUCXOIUT OCBOCHHE €TO HIKHUX, IIEPBOHAYAIFHBIX ITAOB. BTOPO# myTh COCTOUT U3
HECKONBKUX cTaamii: «Ha mepBoii cranmuy mpennpusiTie BHITOTHSIET COOPKY, Ha BTOPOI OCYIIECTBIIAET MPO-
M3BOZCTBO “TIOJ KJIIOYU’, HA TPEThEH y4acTBYET Ha CTAJIUU UCCIIEAOBAHUS U IPOEKTUPOBAHUS, HA TIOCIEAHEN
CTaJIuM BBICTYIAET MPOU3BOJUTEIEM COOCTBEHHBIX OpeHmoBY [8, c. 141].

B cBs131 ¢ 3THM B T€OpUU BBIIEIAIOT ABa THMA BoBileueHHOCTH cTpad B I 1JIC: yuacTue nponykmuei, T. €.
SKCHOPT OTEUECTBEHHBIX MPOMEKYTOUHBIX TOBAPOB ISl MOCIEAYIOUIEr0 UCIOIb30BAHUS B MPOU3BOICTBE
Y DKCTIOPTE JIPYTHX CTPaH («BOCXOMAIIEe» yJacTHe); y9acThe KOMIIOHEHTaMU, T. €. HCIIOJIb30BaHUE UMIIOPT-
HBIX IIPOMEKYTOYHBIX TOBAPOB [UIsl POU3BOACTBA SKCIIOPTHBIX TOBAPOB («HHUCXOsIee» yyactue) [9, c. 9].

P. Kammuncku [10] BBISBHI 3aKOHOMEPHOCTD, KOTOpasi MPOCieKuBaeTcss BHyTpu coBpeMeHHbIx ['TIC
M XapaKTepHu3yeT CTENEHb JOXOIHOCTH Pa3IUYHBIX ITANOB MMPOU3BOJACTBEHHOTO Tporecca [8, c. 139]. Tax
HasbIBaeMasl IuarpaMMa-yibiOKa IEMOHCTPUPYET 3aBUCHMOCTh 00beMa JI00aBIeHHONH CTOMMOCTH OT CTa/INU
MIPOM3BOICTBEHHOTO [IUKJIA, KOTOPBIH HAYMHAETCs pa3pabOTKON U 3aKaHUYMBAETCS TIOCIEIPOJaKHBIM 00CITYKHU-
BaHueM [7, c. 43]. Ilpu 3TOM yuacTue B Mpeanpon3BOICTBEHHON U MOCTIPOU3BOACTBEHHOM CTaIUAX IPUHOCUT
KOMITaHUSM OOJIBIITYIO BBITOMY, YEM YUYaCTHE HETIOCPEICTBEHHO B MTPOM3BOACTBEHHOM CTaHH.

[To mepe yriryOnenus nccineoBaHui U yCIOKHEHNUS OTHOIIIEHNH KOHTPareHTOB MOsIBIIIACH HEOOXOAUMOCTh
B paCHIMPEHUH MOHATHS «TiTo0aIbHas IeTodKa 100aBIeHHONH CTOMMOCTHY. B pesynbrare Obuta npenioxeHna
KOHLETHUS I00aNbHON MPOM3BOACTBEHHOM CETH, HAYYHBIC HCCIIEIOBAHUS KOTOPOW 3HAUNTEIbHO HHTEHCH (DU~
nupoBanuch B Hayajge XX B. Cpeu KITFOYEBBIX HAYYHBIX TPYIOB 3TOTO BPEMEHH CIIEYET BBIIEIUTH PaOOTHI
Takux aBTOpoB, Kak II. uken, /lx. Xennepcon, M. Xecc, H. M. Koy, I. Bait-Uon En, T. Crapmxkon, I. [Ixe-
peddn, k. Xamdpu (em. [11-13]).

Tax, H. M. Koy [13] nan onpenenenue TepMHUHY «Il100aibHbIE TPOU3BOACTBEHHBIE CETH», KOTOPBIE, 110
MHEHHIO YYEHOTO, 110 CYTH npeacTasisitor coboit ['I/IC, oqnako nmerot HenuHeliHoe cTpoeHune. Kpome toro,
MMOMHUMO KOMITAHWH, B HUX BXOJST U JIPYTHE YYACTHUKHU — TOCYapCTBa, MEXKAYHAPOIHBIE OPTaHU3AINH U T. 1.

Hanpretimee pa3sutue Teopus [ TIC momyunia B padboTax yIeHBIX, KOTOPBIE TPEIIOKIITH HOBOE TEOPETHIC-
CKoe 000CHOBaHUE TOTO, TIOYeMY U Kak opranu3arus 1 koopauHaius [ TIC 3HauuTensHO OTINYAOTCS B pa3HBIX
OTpacisIX U CEKTopax sKoHOMUKH [14; 15], a Takke oHa ucciaenoBaiachk B Apyrux Tpyaax [16]. Teopus I'TIC
BCTynHia B 3penyto ¢azy B 2010-x rr.

Tem He MeHee clieyeT OTMETUTh, 9TO B HAYYHOU JIUTEpaType TEPMUHBI «TJI00ATbHAS TIeTI09Ka JOOABICH-
HOM CTOMMOCTH» M «TII00aNTbHAS IIPOU3BOJICTBEHHAS CEThY HEPEIKO YIOTPEOISIOTCS KaKk CHHOHUMBL. OTHAKO
MIPOBEICHHBII aHAJIN3 HE MO3BOJISIET COMIACUTHCS C JAHHBIM IOIXO/I0M.

Kax mokazano uccnenoanue, kiaroueBbie orauuns ['TIC ot I'IJIC 3akmtogatoTcs B CIEAYIOMEM.

1. I'TIC nmeroT HeNMMHEHHYTO0 CTPYKTYPY U XapaKTepU3yIOTCs 0oJiee CII0KHBIMU B3aNMOCBSA3SIMU MEXTY CyOb-
exrtamu. CoBpemenHble [ TIC KpyImHBIX MEXITyHAPOTHBIX KOMITAHUHA COCTOSAT M3 MHOXKeCTBa OTHeNbHBIX [IJIC
MOCTABIIHUKOB, IPOU3BOAUTEICH KOMIOHEHTOB U MOKYyNAaTeNEel, KaHAIOB pacipeiecHUs. YCIOKHEHUIO CTPYK-
typsl ['TIJIC u ux npesparmienuto B ['TIC criocoOCTBOBAIO B TOM YHKCIIE MIMPOKOE PACIIPOCTPAHEHUE CIIOCOO0B

*Interconnected economies: benefiting from global value chains [Electronic resource]. URL: http://www.oecd.org/publications/
interconnected-economies-9789264189560-en.htm (date of access: 05.01.2023).
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OpTaHU3aliy MEKIYHAPOIHOTO IPOU3BOJICTBA, HE CBSI3aHHBIX C YYaCcTHEM B Karutaie, onarogapst uemy B ['TIC
MEXIyHapOJHBIX KOMITAHUH BKITIOUAETCS MHOKECTBO MPEANPHUATHH, HE SIBISIOMNXCS UX punazaMu.

2. B pamkax I'TIC npeobnagaeT cuCTeMHBIH MOoaXoa K ynpasieHuto. O0bekToM perynauposanus B [TIC
CTaHOBATCA HE OTAENbHBIE (PUPMBI, & CETH KOMITAaHUH — TI00aJIbHbIE TIPOU3BOICTBEHHBIE CHCTEMBI M PETHO-
HaJbHBIE KJIACTEPHI, B KOTOPHIX MOBBIIICHHE KOHKYPEHTOCTIOCOOHOCTH JOCTUTAETCS 332 CYET KOHTPOJIS BCer
CTOMMOCTHOH IIETIOYKH, OPHEHTUPOBAHHOTO Ha JOCTIKEHHE CUHepreTndeckux d¢dexroB. Takum obpazom,
OTJIMYUTENILHOW 0COOCHHOCTBIO COBPEMEHHOT0 nozaxona k ynpasnenuto B ['TIC sBnsercs nepexon oT onTu-
MHU3alMH OTIEPAallMOHHON JESTENIbHOCTH MHUKPOIKOHOMUYECKUX CYOBEKTOB K ONTHMHU3AINH CBS3EH MEXITy
cyowsexramu [17, c. 15]. B I'TIC B ommune ot I'IJIC Ha mepBBINA MJIaH BBIXOIAT B3aUMOCBSI3H M CHHEPTHUS
MEX]ly Pa3TU9IHBIMH BHJIAMU JI€ATEIHHOCTH.

CrenyeT OTMETUTB, YTO B COBPEMEHHON MHUPOBOI SKOHOMHKE ITPOU3BOJCTBEHHO-COBITOBBIE CETH KPYITHBIX
MEKIYHAPOJHBIX KOMITAaHHUH, KOTOpBIE 00eCIeUnBAIOT OOJBIIYIO YacTh IM00aTbHON 100aBICHHON CTOMMOCTH
¥ MEXTyHapOIHON TOPTOBIH, UMEIOT Bce XapakrepHsie npusHaku [ TIC, a ne ['TIJIC.

UToOB! MOATBEPANTH BHINIECKa3aHHOE, IIPABOMEPHO MIPUBECTH CIIEIYIOIINE apTyMEHTHI.

Bo-niepBbIX, 17151 COBPEMEHHBIX MEKIYHAPOJAHBIX KOMIAHUA XapaKTepHO aKIIEHTUPOBAaHUE BHUMAaHUS HE
Ha KOHKPETHBIX (haKTOpax CO3/1aHMsI LIEHHOCTH, a Ha CBA3SX MEXKIYy HUMHU, YTO SIBISICTCS KIIOUEBOW XapaKTe-
PHUCTHKOIN CHCTEMHOTO MOX0/1a K YIIPABICHHIO.

Bo-BTOPBIX, MPOUCXOMUT YCIOKHEHHE CTPYKTYPhI COBPEMEHHBIX MEXK/TyHAPOIHBIX TIPOU3BOJICTBEHHBIX I1e-
nouek. B oganx [1JIC xommaHus MOXKET BBICTYIIaTh KaK 3aKa34dK, B IPYTUX — KaK CyOMoAps YUK (Harpumep,
xommnanuu IBM, Dell, Samsung). Komnanus-cyOnonpsauuk, pabotas o 3aKka3aM pa3HbIX MEeXIIyHapOIHBIX KOM-
MaHWH, MOKET BKJIIOUAThCS OAHOBpeMeHHO B Heckoibko ['LIJIC. Hanpumep, skcriopT HHPOPMAIIMOHHBIX
¥ KOMITBIOTEPHBIX yCIyT u3 Hann MeCTHBIMH (pUpMaMH OCYIIECTBIISETCS MO0 KOHTPAKTaM, KOTOPbIe MOKHO
OXapaKTepH30BaTh KaK «MHTEILIEKTYaIbHbBIE CyOronpsiap. Ho 9acTh akcopTa JaHHBIX YCIYT — 3TO SKCIIOPT
(hmranoB MeXTyHapOTHBIX KOMITAHUH, BBITOIHSIONIUX 3TH Pa0O0THI IS IPYTHX (DUITUAIIOB TOM K€ KOMITAHUU
¥ MaTE€PHUHCKONM KOMIIAHUHM (T. €. 3TO He ayTcOpcHHr). OMHOBPEMEHHO onpesienienHas 1o skenopra [T-yenyr
(rmanaMu MeXTyHApOJHBIX KOMITAHUH SIBIIsIeTCs pabOTON Ha APYTHX 3aKa34MKOB, a HE Ha CBOKO CTPYKTYpPY
(B »TOM cityuae 370 ayTcopcunr) [18, ¢. 83]. Takum 0Opa3om, COBpEMEHHBIC CETH, TIIE BO IIaBE MEePEILICTAI0-
muxcst LJIC cTosT pa3Hbie MeXTyHApOIHBIE KOMIIAHUHA U3 MHOTHX CTpaH, MPHOOPETAIOT BEChMa CIOKHYIO
HEJIMHEHHYIO CTPYKTYPY, UTO BBICTYMAET OTIAMYUTEIbHOIN ocobeHHoCThi0 nMeHHO ['TIC.

Kpowme Toro, ycnoxHseTcs CTPyKTypa U CAaMHUX MEXTyHApOJHBIX KOMIIAHHUH, OCYIIECTBIISIOMNX MEXIyHa-
poaHoe pou3BOACTBO. Tak, OTHOIIEHUSI COOCTBEHHOCTH B Oostee yeM 40 % ¢rmanoB MeXTyHapOAHBIX KOM-
TIaHUH YCTaHABIMBAIOTCS C HCTIONB30BAHHEM CIIOKHBIX CXEM C HECKONBKHMHU MEK/IyHAPOMHBIMHU CBA3AMH IIpH
Yy4YacTHHU B CPETHEM TpeX IOPUCAMKIMH . JlaHHas cuTyanust 0ObSICHACTCS TEM, YTO KIIIOUEBBIM CYOBEKTOM CETEBOM
9KOHOMHMKH SIBJISIIOTCSI IMEHHO KPYITHBIE MEXyHapOAHbIE KOMIIAHHH, Ha OY€Hb HEOOJBIIYIO TPYIITY KOTOPBIX
MIPUXOIUTCS 3HAYUTETIbHAS 0 (PUIHanoB HHOCTpAaHHBIX KoMIlaHuil. Ha menee uwem 1 % MexmayHapOIHBIX
KOoMITaHU# mipuxoauTcs cBeime 30 % Bcex 3apyOekHbIX (pumuanoB u moutu 60 % TrodanbHON 100aBIeHHON
CTOMMOCTH MEXTyHApOTHBIX KOMIIaHH Bcero Mupa. [Ipu 3ToM ueM OoIbIiie KOMITaHHS, TEM BBIIIIE CIIOKHOCTh
ee BHyTpeHHEH CTPYKTypsl coocTBeHHOCTH. Tak, 100 kpynHEHIIX KoMIIaH!i B MHAEKCE TPAaHCHAIIMOHAILHOCTH
FOHKTA/I nmetot B cpeanem cBbitie 500 ¢unuanos B 6osee uem 50 crpanax, 7 nepapXuyecKix ypOBHEH B HX
CTPYKType COOCTBEHHOCTH, OKOJIO 20 XOJIIUHTOBBIX KOMITAHHH, BJIAICIONINX (PIUTHAIAMH B HECKOJIBKIX FOpHC-
JMKIHSX, ¥ 109TH 70 CTPYKTYP B 0 IUIOPHBIX MHBECTHIMOHHBIX IIeHTpax . Cle/lyeT OTMETHTb, UTO J0IT0CpPOU-
HBIE TeHICHLIMH, BBI3bIBAIOIIME BCE OOJBIIYIO0 KOHLIEHTPALMIO MEKAYHAPOAHOTO MPOU3BOJICTBA B KPYITHEHIITHX
MEKAYHAPOAHBIX KOMIIAHUSX, CIIOCOOCTBYIOT BO3PACTAHHIO CIIOKHOCTH UX CTPYKTYPBI.

TakuM 00pazoM, MPEICTABISETCS MPABOMEPHBIM YTBEPIKIATh, YTO OCHOBHBIM CYOBEKTOM COBPEMEHHOI
ceteBoil akoHOMUKH siBIsAIOTCA ckopee MHK, Hexxenn THK, uTo cBsizaHO ¢ yCIOKHEHUEM CTPYKTYPhI MEXTY-
HAPOJIHBIX KOMITAaHWH, YbH TIOAPA3IICIICHUS YaCTO KOHTPOIUPYIOTCS C TIOMOIIBI0 HEPAPXUIECKUX CeTel co0-
CTBEHHOCTH C Y4aCTHEM MHOXECTBA CTPYKTYP U HECKOJIIBKUX IOPUCANKIIMH.

Jung ouenku ['TIC u I'IJIC, a Taxke MeKIyHApPOAHBIX TOPTOBBIX TIOTOKOB B HUX UCIIONIB3YIOTCS PA3INIHbIE
nokazarenu. Tak, OOCP co3mana crarnctudeckyro 0a3y MaHHBIX HAa OCHOBE CICAYIONIIMX TOKa3aTele pas-
Butus ['LIJIC u I'TIC: nnunel I'TJIC, onpenensieMoil KoMM4ecTBOM MPOU3BOICTBEHHBIX CTYIECHEH, JUCTAHIUU
JI0 KOHEYHOTo moTpednenusi, nuaekca yyactus B ['LIJIC, yuuThIBarOIero MMIOPTUPOBAHHYIO U 3KCIIOPTHPO-
BaHHYIO JOOABICHHYIO CTOMMOCTD, TIOKa3aTels JOIW HHOCTPAHHOM 100aBICHHOW CTOMMOCTH, BKIIOUEHHOH
B KOHEYHOE MOTpedIeHne Ha OTE€Y€CTBEHHOM PBIHKE, TOKa3aTeIs 10IH 100aBI€HHOH CTONMOCTH HAIIMOHATBHOTO
MIPOUCXOXK/ICHNUS, BKIIFOUEHHONH B KOHEYHOE MOTpedsieHNe Ha 3apyOeKHOM PBIHKE, OTHOIICHUS JIOJIA CTPaHbI
Ha MEXJTyHapOIHOM pbIHKE monyadpukaros k ee noie B mupoBoM BBII. Craructudeckum obecriedeHneM
onenku pazsutus ['TIC u I'JIC sBnsercs coBmectHas nauimarnsa BTO u OOCP no co3nanuto enuHoi 6a3bl

:World investment report — 2016. Investor nationality: policy challenges. New York : UN, 2016. P. 31.
Ibid. P. 33.
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naHHbIX TiVA Ha OCHOBE MOJICITH 3ampamyl — 6bINyCK, MO3BOJISIIOIICH OLIEHHBATH TOPTOBIIO IIPOMEKY TOYHBIMU
ToBapaMu Mexy cTpaHaMmu — wieHaMu OOCP, a Taxke ApyruMu S5KOHOMUKaMHU MHpa.

[Ipu 3TOM OCHOBHBIMH WHANWKATOPAaMH y4acTHs HaunoHaIbHOH skoHoMuKH B ['TIC aBnstoTes cienyromue
MOKa3aTelu:

1) nokasaresb 00paTHOM BEPTHUKAIBHOMN CIICIIMAIN3aIlMH, OTPAKAOLIU JOJIF0 HHOCTPAaHHOH JOOaBICHHOM
CTOMMOCTH B BaJIOBOM DKCIIOPTE CTPaHbI (XapaKTepu3yeT HHTErpaluio HalmoHanbsHoi skoHoMuKkH B [ TIC kak
MOTPEOUTENS] MPOMEXYTOUHONW MPOAYKLUH U MOKA3bIBACT, HACKOJIBKO IPOMBILIICHHBIH CEKTOP CTPaHbl U €€
SKCIOPT 3aBUCAT OT UMITOPTA);

2) nmokasareJib IPSIMOM BEPTHUKAILHOM CIICIIHaIN3alliH, IPEACTABIISIOINN cO00# 1010 100aBICHHOM CTOM-
MOCTH HAIMOHAIBHOTO MPOUCXOXK/ICHNUS, BKIFOYCHHON B 3apyOeKHBIN BaJOBBIH DKCIIOPT (XapaKTepu3yeT MH-
Terpanuio HauoHanabHON SKOHOMUKH B ['TIC kak mpou3BOAMTEINS WM IMOCTABIIMKA MPOU3BOACTBEHHBIX pe-
CypCOB Ha MHPOBOM PHIHOK U ITO3BOJISIECT BBISIBUTH POJIA PETHOHOB U CTPAaH MHPA B CUCTEME MEXKITyHAPOTHOTO
paszeneHus Tpyaa, IPOU3BOICTBEHHYIO CIIEIIUATN3AIHNIO CTPaH);

3) unzexc yuactus ctpanbl B ['TIC, yauThIBarommii Kak npsiMmyro, Tak 1 00paTHyIO BEPTHKAJIbHYIO CIICIHANIH-
3aLUI0 CTPAHbI B paMKax MEKAYHAPOAHOTO IPOU3BOACTBA (1aeT BOBMOXKHOCTH BCECTOPOHHE OLICHUTH y4acTHe
crpansl B ['TIC u B MeXIyHapOIHOH TOProBIle, paCCYUTAHHOHN IO TTOKa3aTemsiM 100aBIeHHOW CTOMMOCTH).

AHanm3 MUPOBBIX TEHACHITHH U Tokazarene pazsutus [ TIC mpomeMOHCTpUPOBal, 9TO Pa3BUTHIC SKOHOMHUKH
B CPEJJHEM MHTETPUPOBaHBI B MEXKIyHAPOTHOE IPOU3BOJICTBO OOJIbIIIE, YeM pa3BuBatomuecs. [1o nadopmannn
IOHKTA/L, mo uroram 2017 1. ans pa3BUTBIX CTpaH YPOBEHb MHTETPHPOBAHHOCTH HAIIMOHAIBHBIX YKOHOMHUK
B I'TIC B cpennem cocrasisut 60 %, a U1 pa3BUBAIOIINXCS U IEPEXOAHBIX 3KOHOMUK — 56 11 57 % COOTBETCTBEH-
HO [19]. BMecTe ¢ TeM IaHHbBIE TIO CTpaHaM 3HAYUTEIILHO pa3ardaroTcs. Hanbosee HHTErprupOBAaHHBIME B MEKITY -
HapoJIHOE MPOU3BOJICTBO SIBISAIOTCS 3KOHOMUKHU benbrun, Hunepnannos, Cunramypa, ['onkonra u Mpnanauu,
1151 kotopbix uHACKC yuactus B ['TIC o utoram 2017 . coctaBun 78; 78; 76; 73 u 70 % coorBeTcTBeHHO [19].

[Ipu 5TOM HaMOONBIINIT TTOKA3aTEb 0OPATHOM BEPTUKAIBHON CIIeMaIN3aIiH XapaKTepPeH ISl SKOHOMHK
JIrokcemOypra, MansTel 1 BeetHama (puc. 1).

B 10 ke Bpems HanOOoNbIINY TTOKA3aTeNb MPSMON BEPTUKAITBHON CIICITUATN3AIINN XapaKTePEeH JIs CTPaH —
MTOCTABIIMKOB CHIPHEBBIX PECYPCOB, JUAEPAMH CPEAr KOTOPHIX sABisIoTcs bpyneii, Kazaxcran n CaymnoBckas
Apasus (puc. 2).

BoerHam 51,1
Tynnc 36,8
Taunmnann 34,6
TaiiBanb 39,8
CuHramnyp 47,3
Maribra 54,2
Maunaiizus 34,8
Kurmp 34,0
bonrapus 36,8
CrnoBenus 36,8
CiioBakust 48,0
Hunepnannst 33,0
Mekcuka 35,9
JTrokcemOypr 66,4
1Oxnas Kopest 32,0
Wpnanaus 39,8
Benrpus 46,3
OcToHUS 354
Yexus 42,2
benbrust 36,2

\]

0 10 20 30 40 50 60 70
Jlosst ”HOCTpaHHO# 100aBIIEHHON CTOMMOCTH B BaJJOBOM SKCITOPTE CTPaHbI, %

Puc. 1. CtpaHbl — IuepsI 110 MOKA3aTeI0 00paTHOH BepTUKAIbHON cnenrain3aiyi B 2018 1.
(pa3paboTaHo Ha OCHOBE MaHHBIX TiVA)

Fig. 1. Top countries by indicator of backward participation in global value chains in 2018
(developed on the basic of TiVA data)
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IOAP 23,2
CaynoBckast ApaBust 41,2
Poccus 37,1
Py™MbIHuS 233
Ilepy 34,9
Jlaoc 28,1
Kazaxcran 432
Unnonesus 24,8
bpyneii 56,9
CIIA 26,1
BenukobOpuranus 24,0
Tloabra 22,6
Hopgserus 39,0
Snonus 25,5
I'epmanus 234
DOuHITHINAS 23,4
Yum 31,0
Benbrus 22,9
ABcTpus 23,0
ABcTpanus 30,1

1 1 1 1 1 1
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Jlomst 106aBIEHHOM CTOMMOCTH HALOHAIBHOTO IIPOUCXOKICHHS
B 3apyOSKHOM BaJIOBOM JKCIIOpTE, %o

\i

Puc. 2. Ctpansl — auaepsl 0 OKa3aTeso NPsIMOi BepTHKaIbHOM crennanu3anuu B 2018 .
(pa3paboTano Ha OCHOBE JaHHBIX TiVA)

Fig. 2. Top countries by indicator of forward participation in global value chains in 2018
(developed on the basic of TiVA data)

B otpaciieBoM paspese oOpabarbiBaroliasi IPOMBIIIIICHHOCTb XapaKTepu3yeTcst 00Jiee BBICOKUM YPOBHEM
(hparMeHTalMK IPOU3BOACTBA, HEKEIIU IPyTUE OTPACiIH, O YEM T'OBOPUT 00jIee BBICOKAs HMIIOPTOEMKOCTh X
MPOM3BOACTBA 1 dKcmopTa (puc. 3). K oTpacnsam ¢ HauBBICIIEH CTETIEHBI0 ()parMeHTANN OTHOCATCS MTPOU3-
BOJICTBO TEJIEKOMMYHHUKALIMOHHOTO 000PY10BaHUsl, aBTOMOOMIIbHASL, JIETKAS U AJICKTPOTEXHUYECKas IPOMBIILI-
JICHHOCTb, (hapMaleBTHKA, IPOU3BOACTBO MIPOLYKTOB MUTAHUS U HAIIUTKOB, XUMUUYECKUX IPOLYKTOB. B aTHX
OTpacysIX J0Js1 UMIIOPTUPOBAHHON JOOABICHHON CTOMMOCTH B HKCIIOPTE, KaK MPaBUIIO, 3HAUYUTEIbHO BBIIIE
CpPEAHEro 3HaueHus o crpane. [loObIBaroIue OTpaciy MPaKTHIECKHU He TPEOYyIOT BBO3a IPOMEXKYTOUHBIX TO-
BapoB M3-3a pyOerka, TOITOMY OHU XapaKTepu3yIOTCs HU3KOW J0JIei HHOCTPaHHOH T00aBICHHON CTOUMOCTH
B 9KcriopTe (cM. puc. 3). AHAIOTHYHO CTaTUCTHUKA TOPTOBIH J00aBIEHHOW CTOMMOCTBIO TIOKAa3bIBAET, YTO
MEXyHapoiHas (parMeHTauus IpOU3BOACTBA YCIyT MEHEE BBIPAXKEHA I10 CPABHEHMIO C MEXIyHAPOAHOM
(parmMeHTanMen NPon3BOICTBA TOBApOB, U UX BoBieueHue B I'TIC, kak mpaBuiio, MPOMCXOOUT Yepe3 BKIAL
JI00ABJICHHON CTOMMOCTH B TIPOMBITITIEHHBIE TOBapHI [19].

BaxHneiilyro poiab B COBPEMEHHOM CUCTEME MEXIYHAPOAHOIO MIPOU3BOJCTBA UTrpaeT 3koHOMUKa Kuras,
[t kotopoit uaTerpanus B I'TIC cTana BaKHBIM ABUraTreieM SKOHOMHUYECKOTro pa3Butusi. OJHAKO HEeIaBHUE
HU3MEHEHMS B MEKIYHapOIHOW TOPrOBOH Cpele, CMELICHHE B CTOPOHY S3KOHOMUYECKOTO MPOTEKIIMOHU3MA,
maugemust COVID-19, sxonommuueckoe nmpotuBocTosiaue ¢ CIIA crpoBoIupoBany JOMOIHATENBHBIE PUCKH
3aBHCHUMOCTH OT II00AJIbHBIX LETMOYEK OCTABOK, CAETIalN BOIPOC EPeCMOTpa NoaxoAoB K ydactuto B I'TIC
1 X GOpPMUPOBAHMIO OOJIee aKTyaJIbHBIM Ul BCEX CTpaH Mupa, Bkimodas Kuraii.

B nacrosimee Bpems Kuraii BeICTpanBaeT HOBYO MOJIEJIb HHTEIPALlii B MUPOBYIO SKOHOMHUYECKYIO CUCTEMY
1 HOBYIO IOJIUTUKY OTKPBITOCTH, OCHOBaHHbIE Ha TpaHchopmanmuy noaxonos k uaterpauuu B I'TIC, pa3suruto
BHEIIIHEH TOPrOBIU U MOJEIN YKOHOMUYECKOTO Pa3BUTHS B LIEJIOM. B TeueHHe MHOTHX JIET KUTalcKas 3KCIop-
THO OPUEHTHUPOBAHHAS MOJIENb Pa3BUTHUS, OCHOBaHHAas Ha [T u skcnopTe TpylOEMKHUX TOBApOB C HU3KOH J10-
0aBIEHHOI CTOMMOCTBIO, IEMOHCTPHPOBaja CBOIO 3PPeKTUBHOCTH. OTHAKO CETOIHS MOJIETb SKOHOMHYECKOTO
pocTa, OCHOBaHHas Ha JEMeBOW paboueil cuie n 3apyOeKHBIX TEXHOJIOTHAX, TEPSET CBOIO 3((HEKTHBHOCTH
7 HE MOXKET TapaHTHPOBATh YCTONYMBEIN POCT SKOHOMHUKH B JIOJITOCPOYHON TepcreKTrBe. YTOOB! MpOTHBO-
CTOSITb HOBBIM BbI30BaM, Kurail pagukaabHO MEHSET CBOIO 3KOHOMHUUYECKYIO ¥ TOPrOBYIO cTpareruto. B ctpane
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Hayuaj¥ peajru30BbIBaTh TUIaH SKOHOMUYECKOW WHTEPHAMOHAIN3AINH, CTaBSIIINN B IPUOPUTET BHYTPEHHUN
MOTPEOUTETHCKUI PHIHOK M YKpPEIJIeHHE HAIlMOHANbHON SKOHOMHUKH M3HYTpH. B 2020 1. ObliTa mpensoxena
HOBasl YKOHOMHUECKasi MOJIENIb, IIPEATNOJIararollas JByHalIPaBJICHHOE pa3BUTHE C OPUEHTAlMEN Ha B3aUMHOE
CTUMYJIMPOBaHHE BHYTPEHHETO U BHEIITHETO PHIHKOB M CTaBAIIas IeNbI0 MTePexXo K SKOHOMHUKE, OCHOBAHHOMN
Ha BHYTPEHHEM CIIPOCE U MHHOBAIIMAX.

Busnec-yciryru
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Puc. 3. UntencusHocts paszsutus I'TIC B pa3pese oTpacieil MUPOBOM SKOHOMUKH
(cocTaBleHO HA OCHOBE JAHHBIX JOKJIaaa O MUPOBBIX HHBeCTHIUX 3a 2020 r.)

Fig. 3. Global value chains intensity by industries of the world economy
(complied from the data of world investment report of 2020)

CMmeHa Kypca ¢ popMHPOBaHHS SKOHOMHKH, OPUEHTUPOBAHHOW Ha 3KCIIOPT M MHOCTPAHHbIC MHBECTHUILIUH,
Ha MOCTPOCHUE YKOHOMHKH, OCHOBAHHOW Ha BHYTPEHHEM CIIPOCE M MHHOBAIUSX, CYIICCTBEHHBIM 00pa3oM
orpaxaercs u Ha mojenu unterpanuu Kurtas B ['TIC. [Tocnennue cBeaenus, pasmenieHubie B 0aze TiVA,
CBU/JICTEIILCTBYIOT O TOM, 4TO 3KOHOMMKa Kuras, Bce Oojiee OpUEHTUPOBAHHAS HA YCIYTH, IEPEXOIUT OT
MOJICJTH SKOHOMHUYECKOTO POCTa Ha OCHOBE MMITOPTA KOMIUICKTYIOIIUX K CTUMYJIMPOBAHUIO SKOHOMHYECKOTO
pPa3BUTHS HAa OCHOBE BHYTPEHHETO MPpon3BoACcTBa. Tak, B 2005-2018 rr. mosst ;00aBIeHHON CTOMMOCTH HAITHO-
HaJILHOTO MTPOUCXOXKICHUS, BKIIFOUCHHAS B 3apyOC)KHBIN BaJIOBBIH SKcopT, B Kutae Boipocia Ha 3,7 %, a o
HMMITOPTHOU J00aBJICHHOM CTOMMOCTH B 3KCIIOPTE CTPaHBI 33 3TOT K€ MEPUOJ] CHU3MIIACh Ha 6,5 % (tadm. 1).

Tabnuna 1
Ioxa3zaresau yuyactus Kuras B I'TIC, %
Table 1
Indicators of China’s participation in global value chains, %
Ton
[Toxazarenu
2005 2007 2009 2011 2013 2015 2017 2018
IToka3zarenb npsiMOi BEpTUKAIBHOU 15,6 16,9 16,2 17.9 172 18,1 18,9 19.3
crenAaIn3auu
[Tokazarenb 0OpaTHOI BEpPTHKAIBHOM 237 2.1 17.2 20.5 18,9 15.9 17.0 17.2
ClieraiIn3anuu
Wunexc yuactus B ['TIC 39,3 39,0 33,4 38,4 36,1 34,0 35,9 36,5

[MIpumeuanne. Pazpaborano na ocHoBe naHHBIX TiVA.
B 10 Xke BpewMms C 2017 r. Ha6J'IIO,[[aeTC$I cranoBiienue Kuras kak HOBOTo PEruoHaJIbHOIO HEHTpa Cpoca

B pamkax ['TIC B A3uarckoM peruoHe npu cyuiecTBeHHoM cHibkeHuH BiusHus CLIA. Jlns cpaBHenus: B 2000 .
CIIA OblmM yHHKaJbHBIM [IOOAJBHBIM LEHTPOM cripoca Ha uMnopT B pamkax [TIC u umenu ycrodduBble

46



Journal of the Belarusian State University. Economics. 2023;2:39-50

CBSI3U C psOM cTpaH Asznatcko-TuxookeaHnckoro peruona (Smonus, Kuraii, ABctpanus, TaiiBanb, [ OHKOHT,
Manaitsus, Taunana, Uagus, CUHramyp) U HEKOTOPHIMH €BPOIEHCKMMU rocyaapcTBaMu’.

Ha ypoBHe cekTopoB S5KOHOMHKH MOYKHO HaOMoatTh etie 6ombiie cTpyKTypHbIX m3Menenni B I TIC. Hanbonee
3aMETHBIC U3 HUX OBbUIM 00YCIIOBJICHBI CYILIECTBEHHBIM YCHIICHUEM ot KuTast M MpoM301LIN B CEKTOPE YCIYT.
C 2017 r. Kuraii nmprobpen ctaryc pernoHajIbHOTO IIEHTpa CIpoca Kak B TpaJAUIIHOHHON Toprosie, Tak u B I TIC.
Bonee Toro, Kuraii, 3anaBimii no3uiuio AnoHuu B A3uu, CTajl KPYITHBIM IIEHTPOM MOCTABOK B CEKTOPE YCIyT
C CYIIIECTBEHHBIM 00BheMOM dKCIIopTa todaBieHHON cronmoctr B CLIA 1 a3maTckue cTpaHbl B paMKaxX Tpajin-
LIMOHHBIX TOPTOBBIX ceTer u I’ c’. Hecmotps Ha To yTo KuTail He s3kcnopTHpyeT O0JIBIION 00bEeM yCIIyT Ha
MHPOBOH PBIHOK HANPSIMYIO, CTPaHa SIBISETCS KPYIHEHIITMM IKCIIOPTEPOM KOHEUHBIX TOBAPOB 00padaThIBatoIIeH
MIPOMBINIUIEHHOCTH, BOILUIOMIAIONINX B ce0e T0OaBICHHYIO CTOMMOCTbD YCIIYT.

Kpome Toro, Kutaii cran kpynueiieii B Mupe Npou3BOJACTBEHHOM 0a30i BBICOKOTEXHOJIOTUYHOM MPO-
JOYKIWH, CTpaHa urpaet BaxkHyto posib B ['TIC B cdepe BBICOKOTEXHOIOTUYHOTO Mpou3BoAcTBa. CTOMMOCTH
9KCIIOPTA BRICOKOTEXHOJIOTHIHOM poaykiuu Kutas Beipocna ¢ 218 mupa gosut. CLIA B 2005 1. go 730 mipn
momn. CIIA B 2019 r. (Tab6m. 2). B pe3ymbrare B 2019 1. Ha 10JTF0 BEICOKOTEXHOJIOTHIHON TTPOAYKITUH TTPHXO-
aunoch 29,2 % ot o01iell CTOMMOCTH SKCIIOPTa MPOMBIIIICHHBIX TOBapoB Kuras.

B T0 ke BpeMst OHOM U3 BayKHBIX MPOOJIEM BBICOKOTEXHOJIOTHYHOTO 3KcropTa KuTas siBisieTcsi HU3Kui
YPOBEHb €r0 TOBAapHOU auBepcuduKaimu (tadi. 3).

Tabnuna 2
IKCHOPT BBICOKOTEXHOJIOrH4HOl npoxykuuu Kurasa B 1995-2020 rr.
Table 2
Export of high-tech products of China in 1995-2020
[Tokazarenu Fon
1995 | 2000 | 2005 | 2010 | 2015 | 2020
Abcontomnuvie obvemvl, mapo domn. CLIIA
DKCTOPT TOBApOB 148,8 | 249,2 | 762,0 | 1577,9 | 22749 | 2590,0
DKCHOPT NPOMBILIUIEHHBIX TOBAPOB 127,3 | 223,7 | 712,9 | 1496,2 | 2171,0 | 24743
B ToM unciie BBICOKOTEXHOIOTHUHBIX - — 218,2 492.4 655,2 776,3
Hons, %
OKCIOPT TOBapoOB 100 100 100 100 100 100
DKCIOPT NPOMBIIUIEHHBIX TOBAPOB 85,6 89,8 93,6 94,8 95,4 95,5
B ToM uncite BBICOKOTEXHOJIOTMIHBIX - - 28,6 31,2 28,8 30,0

IIpumeuanne. Pazpaborano Ha ocHOBe naHHBIX CTaTHCcTHUYECKOTO exeronHuka Kuras 3a 2021 1.

Tab6nauna 3
IKCNOPT BHICOKOTEXHOJIOTHYHOI MPOAYKIHHT
B Kurae B 2016-2020 rr., mupa gos1. CIHA
Table 3
High-tech products exports of China
in 2016-2020, bln US dollars
Ton
ToBapel
2016 2020
BBICOKOTEXHOTOTHYIHBIE TOBAPHI 683,2 876,3
B tom uucne:
AIEKTPOHHBIE U DIIEKTPOTEXHUUECKHE 619,9 804,6
Jpyrue 63,3 71,6

I[Ipumeuanune. Pazpadorano na ocuose nanusix FOHKTA/IL.

®Global value chains development report — 2019. Technological innovation, supply chain trade, and workers in a globalised world.
Geneva, 2019.
"Ibid.
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B 2020 1. 06bem 3KcmopTa 3JIEKTPOHHBIX M JJIEKTPOTEXHHYECKUX TOBapoB M3 Kurtas mpeBbichi
804 mupxa gomt. CIIA u coctaBuin 91,8 % oT o01ieit CTOMMOCTH 3KCIIOPTa BHICOKOTEXHOJIOTHUIHBIX TOBAPOB
ctpanbl. B Kutae B skcropTe BBICOKOTEXHOJIOTHYHOM npoaykimu B 2020 1. HauboIbIIyIo JTOTI0 UMENH Tee-
KOMMYHUKAIIMOHHOE 000pYI0BaHHE U KOMILICKTYIOIINE, MAIHHBI JUIsI aBTOMAaTHYECKOH 00pabOTKH JTaHHBIX,
katoaHbie Jamibl 1 TpyOku (12; 20 u 19 % coorBercTBeHHO). TakuM 00pa3oM, MATh BaXKHEUIITNX MO3UIUN
B CTPYKTYpPE BBICOKOTEXHOJIOTHYHOTO dKcropTa Kutast cocrasisitor 6onee 80 % ot ero obuiero oobema, 4to
WTIOCTPUPYET HU3KHH YPOBEHB MPOAYKTOBOW AMBEPCU(DUKAIIMH BEICOKOTEXHOJIOTHYHOTO SKCIIOPTA CTPAHBbI.

OnHo¥ M3 OCHOBHBIX MPOOIIEM BBICOKOTEXHOJIOTHMYHOTO dKcropTa Kuras ocraercs Takke He3HaUNTeIbHAsT
JI0JISL HAITMOHAIILHOM JI00aBJIIEHHON CTOMMOCTH B OOIIEH CTOMMOCTH dKCTIOpTa. B cTpaHe B OCHOBHOM TIpoHC-
XOJUT cOOpKa MPOJYKIMH U3 BHICOKOTEXHOJIOTUYHBIX KOMIIOHEHTOB, UMIIOPTUPYEMBIX M3-3a pyOexa. Ha co-
Opannble B KHTae BHICOKOTEXHOJIIOTUYHBIC MTPOIYKTHI, H3TOTOBJICHHBIC W3 UMIIOPTHBIX KIIIOYEBBIX JeTajeH
Y KOMITOHEHTOB, IpuxoguTcs 10 80 % BBICOKOTEXHOIOTUYHOTO dKcmopTa Kuras [25].

B 10 ke BpeMs cleyeT OTMETUTh, YTO MOCIIEHUE TObl XapaKTePU30BAINCH BELICOKUMH TEMIIAMU POCTa
pacxojioB Ha MPUOOPETEHUE OTEUECTBCHHBIX TeXHOorui B Kutae, kotopsie B 2020 1. yBemMuuiIuch 0ojiee ueM
B 2 paza 1o cpaBHenwuto ¢ 2017 1. (Tabm. 4).

Ta6nuua 4
Pacxonbl Ha IpHoOGpeTeHNe TEXHOIOTHit
KPYNHBIMU NPOMBbINLIeHHBIMHY npexnpusituavu Kuras, 100 mapa roaneii
Table 4
Spending on technology acquisition
by China’s large industrial enterprises, 100 bln yuan
Ton
Tlokazarenu
2016 2017 2018 2019 2020
Pacxons! Ha mproOpeTeHne 3apyOeKHBIX TEXHOIOTHH 47,5 39,9 46,5 47,7 46,0
Pacxoapl Ha aCCHMUJISLIMIO TEXHOJIOTHI 10,9 11,9 9,1 9,7 7,6
Pacxonp!l Ha mprOOpeTeHNE OTEUECTBEHHBIX TEXHOIOTHUI 20,8 20,1 44,0 53,7 45,7

[pumeuanue. PazpaboraHo Ha OCHOBE TaHHBIX IMyOmuKanuu [21].

[Ipu aTom B 2019 1. pacxozsl Ha TPUOOPETEHNE OTEUECTBEHHBIX TEXHOIOTHH MPEBBICHIIN 3aTPaThl HA PHUO0-
peTeHue 3apyOeKHBIX TeXHOIoTHi. OTHOBPEMEHHO /IS PACX0/I0B HAa aCCHMUIISIIIUIO TEXHOJIOTUH XapaKTepHa
OTpHIIaTeIbHAS TUHAMHUKA, KX CYMMa 32 MOCJIEIHHE MATh JIeT yMeHbInuaach Ha 31,8 % (cm. Tabm. 4). Cpenu
MIPUYUH BO3HUKHOBEHHS TAKOTO ITOJIOKEHHUS MOKHO BBIIETHTh yTpaTy KutaeM TpauiimOHHBIX KOHKYPEHTHBIX
npeumymiects st [IUU (Hu3kast crouMocTh pabodeli CHIThl), TOMUTUKY PEHHYCTPUAIA3AIIUH PA3BUTHIX CTPaH,
toproBy1o Boitny Mexay CIIA u Kuraem, nocnencteust nangemun COVID-19 u paspeis ['TIC. Oanaxo B ueaom
BBINIIECKa3aHHOE CBUETEIHCTBYET O BRICOKOM TIOTEHIIHAIIE CO3/JaHUs OTEUECTBEHHBIX TexHomoruii B Kurae.

3ak/oueHue

[IpoBeneHHOE UCCIIEOBAHUE TTO3BOISIET CAENATH CIIEYIOIINE BEIBOIBI.

1. Mexnynapoauasie komnanuu (THK 1 MHK) koopauaupyrot I'TIC mocpencTBom CIOXKHBIX ceTeil B3au-
MOJICHCTBHS MEXKIY UX (DHITHATIAMH, TTOJIPSTIMKAMH ¥ HE3aBUCHMBIMH TIOCTABITUKAMH U PA3IIMYHBIX PEXKUMOB
YIpaBlIeHUsI — OT MPSIMOK COOCTBEHHOCTH Ha 3apyOekHble (MIHANIBI U JOTOBOPHBIX OTHOIIEHUH B Cllydae
CIOCOOOB OpraHU3aIUN MEXTyHapOAHOTO TIPOM3BOJICTBA, HE CBA3AHHBIX C YYaCTUEM B KamuTale, A0 CACIOK
Ha KOMMEPUYECKOH OCHOBE. DTH PEKUMBI YIPABICHUS W BHITEKAIOIINE U3 HUX HEPapXUUECKHE CTPYKTYPHI
B ['TIC cymiecTBeHHO BIUSIOT Ha paclpe/ielieHne YKOHOMIUUECKHX BBITOJI, OJTYYEeHHBIX B X0/1e Toprosiu B [ TIC,
a TaK)kKe Ha CBSI3aHHBIC C HUMH JIOJTOCPOYHBIC TTOCIEACTBHS JIsl PA3BUTHSI.

2. TepMHUHBI «TI00AJIbHAS TIETIOYKA JO0ABICHHOW CTOMMOCTHY M «TJI00aIbHas MPOU3BOACTBEHHAS CEThY
He sABIAIOTCS ToxAecTBeHHbIMU. CymHoctHble otianuus ['TIC ot I'IJC 3akmtouatores B cienytouieM. Bo-
niepBbIx, [ TIC uMEIOT HENMMHEHHYIO CTPYKTYPY B XapaKTepU3YIOTCs 00JIee CIIOKHBIMU B3aUMOCBSI3IMU MEKITY
cyosekramu. CoBpemennblie [ TIC KpymHBIX MeXTyHAPOIHBIX KOMIIAHUH COCTOSIT M3 MHOXKECTBA OTACIBHBIX
IJC nocraBmIKMKOB, IPOU3BOAUTENICH KOMIIOHEHTOB U MOKYIATENEH, KaHaJIOB pacnpeaesieHus. Bo-BTophIX,
B pamkax ['TIC mpeobnagaer cucTeMHBIN MOAXO0/ K ypaBieHn0. OOBEKTOM aHaIHM3a U OPHEHTUPOBAHHOTO Ha
nocTikeHne cuaeprerundeckux 3¢dexron mianupoanus B [ TIC ctaHOBSTCS HEe OTAENBHBIC (PUPMBIL, a CETH
KOMITaHUH — IJI00aTbHBIE TIPOU3BOJCTBEHHBIE CUCTEMBI M PETHOHAIBHBIE KIACTEPhl, B KOTOPBIX KOHKYPEHTO-
CIIOCOOHOCTH TIOBBITIAETCS 33 CYET KOHTPOJISI BCE CTOMMOCTHOH IETIOUKH.
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3. B coBpeMeHHOI MHPOBOI SKOHOMHUKE MPOU3BOJICTBEHHO-COBITOBBIE CETH KPYITHBIX MEXIyHApPOIHBIX
KOMIIaHWH UMEIOT B Oonbliel crenienn xapaktepusie npusnaku [TIC, a e FLAC. Kpome Toro, ycnoxkHseTcst
CTPYKTypa M CAMHUX MEXKIYHAPOJHBIX KOMIIAHUH, OCYIIECTBISIFOIIMX MEK/yHAPOIHOE TPOU3BOJCTBO. Takum
00pazoM, OCHOBHBIM CYOBEKTOM COBPEMEHHOMN CETEBOM SKOHOMUKH SBISIOTCST ckopee MHK, nesxxenun THK,
YTO CBSI3aHO C YCIIO)KHEHUEM CTPYKTYPbI KOMIIAHU, UbH MOAPA3IEICHUS 4aCTO KOHTPOJIIUPYIOTCS C IOMOLIBIO
MEPAPXUUYECKUX CeTel COOCTBEHHOCTH C Y4aCTHEM MHOXECTBA CTPYKTYP M HECKOJIBKHUX IOPUCIUKIINAH.

4. AHanu3 MUPOBBIX TeHACHINH 1 noka3areneil passutus [ TIC mpogeMoHCTprpoBa, 4TO pa3BUTHIE KO-
HOMUKH B CPETHEM MHTETPUPOBAHBI B MEXKTyHAPOIHOE TIPOM3BOJICTBO OOJIbIIIe, UeM pa3BuBatolnecs. Bmecre
C TeM JIaHHbIE 3HAUYUTEILHO Pa3JINYaloTCs B 3aBUCUMOCTH OT CTpaHbl M oTpaciu. Hanbonee nHTErpripoBaH-
HBIMHU B MEKIYHAPOIHOE IPOU3BOACTBO ABISAIOTCS SKoHOMUKYM benbrun, Hunepnannos, Cunramypa, [ onkonra
u Npnanauu. [1pu 3ToM HanboIbIINiA MOKa3aTelb 0OpaTHOW BEPTUKAIBHON CIICIUATU3AINH XapaKTEPEH IS
skoHOMHUK JItokcemOypra, ManeTsl 1 BreTHama. B To jxe Bpemst HanboIbIIni oKa3aTelb MPsMON BepTHKAIb-
HOH cenUan3aliuy XapaKTepeH Il CTPaH — MOCTABIINKOB ChIPbEBBIX PECYPCOB, TUACPAMH CPEAHN KOTOPBIX
BoIcTynaroT bpyneii, Kazaxcran u CaynoBckast ApaBusi.

5. B orpacieBom pa3pese 00pabarbiBaromas POMBIIIJICHHOCTh OTJIHYAETCsI 00Jiee BBICOKUM YpOBHEM (hpar-
MEHTAIIMH ITPOM3BOICTBA IO CPABHEHUIO C JOOBIBAIONTUMHE OTpacisiMu. K oTpacisiM ¢ HauBBICIIEH CTENIEHBIO
(hparMeHTaIMK OTHOCSTCS MPOU3BOJICTBO TEJICKOMMYHHUKAIHOHHOTO 000PY/I0BaHMsI, aBTOMOOMITbHASL, JIETKasl
U DJIEKTPOTEXHUYECKasi MPOMBIIIICHHOCTD, (hapMalleBTHKa, IPOU3BOJICTBO MPOTYKTOB MUTAHUS U HAITUTKOB,
XUMHAYECKHUX MPOIYKTOB. AHAJIHM3 CTATUCTUKU TOPTOBIH JTOOABIEHHONH CTOMMOCTBIO TaKXKe MTOKa3bIBAET, UYTO
MeXayHapoaHas ¢pparMeHTaIus MPOU3BOJCTBA YCIYT MEHEEe BBIpaXKeHa 10 CPABHEHHIO C NMPOU3BOJICTBOM
TOBapoB, BoBJIeueHHOCTh B [ TIC KOTOPBIX, KaK MPaBUIIO, TPOUCXOJUT Yepe3 BKIIaa J00aBICHHONH CTOUMOCTH
B IIPOM3BOJICTBO ITPOMBIIIIEHHBIX TOBAPOB.

6. DxoHoMuueckoe pa3zsuTue Kuras cymectBeHHO n3MeHm1o0 Bcio Tononoruio ['TIC B mupe B nemom
U B A3uaTcko-THXOOKeaHCKOM PEerMoHe B YaCTHOCTH KaK CO CTOPOHBI CIIPOCa, TaK U CO CTOPOHBI MPEITI0KEHUS
Ha arperMpoBaHHOM YPOBHE U Ha YPOBHE OTACIBHBIX OTpacieil skoHOMUKH. [Tpomeinennocts Kuras npe-
TepIieBacT CYIIECTBEHHYIO MOJICPHU3AIMIO, YTO OTpayKaeTcs Ha pOCTe MaciTaboB SKCIIOPTa ¥ UMIIOPTA TPO-
MEXYTOYHBIX TOBAPOB M yCJIyT. Bce Gonpliie cTpaH, 0co0eHHO B A3HAaTCKOM PETHOHE, CTaJId B 3HAYUTEIHHON
CTETICHH IPSIMO MJI KOCBEHHO 3aBHCETh OT MPEIOKEHUs 1o0aBIeHHOH ctoumocTr Kutast.
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PECYPCHO-TIOAE3HOCTHBIN ITOAXOA K ICCAEAOBAHUIO
COLINAABHO-O9KOHOMMWYECKUX CUCTEM
KAK TEOPETUYECKASI OCHOBA NX BE3OITACHOTI'O PA3BUTHUSA

B. ®. BAHHEBY, T. I0. TOPAEBA"

YBenopyccruii 2ocyoapemeennoiii ynusepcumem, yi. Hesasucumocmu, 4, 220030, 2. Munck, Benapyce

B cBs13u ¢ GecrniperieIeHTHBIM 000CTPEHHEM TeONOJIMTHYECKON CUTYallui 1 BOSHHKHOBEHHEM II00AJIBbHBIX TPOTHBO-
peunii B pa3BUTHH [IMBIIIN3AIINY HA IEPEHUH TIJIaH BBIXOAAT 33/1a4H 110 00SCIICUCHHUIO U YKPEIUICHHIO Oe30macHoCTH. BbI-
SIBJICHBI IPUHIUITHAIBHBIC HEIOCTAaTKU IPE00IIaIatomiei B MUpe CTOMMOCTHOM, 3aTPAaTHOM 110 CBOEH CyTH SKOHOMHUYECKON
TapajinTMbl, KOTOPBIE MPETIATCTBYIOT YCTPAHEHUIO YKa3aHHBIX IPOTHBOPEUNid. B KauecTBe 1OMOIHEHNS K CTOMMOCTHBIM
KPUTEPHSAM OLIEHKH COLUATBHO-IKOHOMHUYECKUX CUCTEM H YIPABICHUSI UIMU TIPE/JI0KEHBI TOJIE3HOCTHBIE KPUTEPUH OLICH-
KU, aKIIEHTHPYIOILe BHUMAaHUE HE Ha 3aTparax, a Ha M0JIE3HOM Pe3y/ibTare ()yHKIIMOHUPOBAHHS COLIMAIbHO-DKOHOMUYE-
ckux cucteM. [lokazaHo, 4TO HCIOIb30BaHUE PECYPCHO-IIOIE3HOCTHOTO IIOXO0/a IIPH OLIEHKE HAYyYHO-TEXHHYECKOH Chephl
1 YIIPABIICHUH €10 CIIOCOOHO PELINTh aKTyallbHYI0 JuIst benapycu npo0iieMy yKpeIuieHus! TEXHOIOTHYECKOH 0€3011acHOCTH.
CrenaH BBIBOZ O TOM, YTO PECYPCHO-TIOJIE3HOCTHBIN MOAXO0/ MOXKET CTaTh TEOPETHYECKONH OCHOBOH ISl BHIXO/IA ITUBHIIH-
331K Ha TPACKTOPHIO OE30ITaCHOTO, YCTOWIMBOTO Pa3BUTHSI.

Kniouessle cnosa: HayaHO-TEXHUUECKHUI MPOTPECC; HAYYHO-TEXHUYECKas Chepa; TEXHUKO-TEXHOJIOT HUeCKHHI IIPOTpecc;
YCTOMYUBOE pa3BUTHE; OC30MACHOCTh; TEXHOJIIOTHYECKast O€30I1aCHOCTb.

RESOURCE-USEFULNESS APPROACH TO THE STUDY
OF SOCIO-ECONOMIC SYSTEMS
AS A THEORETICAL BASIS FOR THEIR SAFE DEVELOPMENT

V. F. BAINEV® T. Yu. GORAYEVA"

*Belarusian State University, 4 Niezaliezhnasci Avenue, Minsk 220030, Belarus
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In connection with the unprecedented aggravation of the geopolitical situation and the aggravation of global contra-
dictions in the development of civilisation, the tasks of ensuring and strengthening security are coming to the fore. The
fundamental shortcomings of the prevailing cost, inherently costly economic paradigm, which prevent humanity from

O0pa3eny UUTHPOBAHUMA:

baitnes B®, I'opaesa TIO. PecypcHo-1m0n€3HOCTHBIN M0aX0A
K HCCIIEIOBAHMIO COLHATBHO-YKOHOMIUUECKHX CHCTEM KaK Teo-
peTudeckas OCHOBa UX 0e30MacHOTO PasBUTHSL. JKypHan Beno-
pyccKozo eocyoapcmeentozo yHusepcumema. Ixonomuxa. 2023;

For citation:

Bainev VF, Gorayeva TYu. Resource-usefulness approach to
the study of socio-economic systems as a theoretical basis for
their safe development. Journal of the Belarusian State Univer-
sity. Economics. 2023;2:51-60. Russian.

2:51-60. EDN: RQZNMS
EDN: RQZNMS
ABTOpBI: Authors:

Banepuit @edoposuu baiines — 10KTOp SJKOHOMUYECKUX HayK,
npodeccop; 3aBeyIOIINi HayYHO-UCCIIeI0BATEIbCKOI J1a00-
paropueit «KoMIuieKkcHbIe HCCIlIeJOBaHUS IIPOOJIEM COUATBHO-
9KOHOMHYECKOTO PA3BUTHUS» IKOHOMHUYECKOTO (haKymnbTeTa.
Tamvana IOpvesna I'opaesa — kaH 1 1aT dKOHOMUYECKHUX HAYK,
JIOIICHT; 3aBe/YIONIHI Kaeapoif SKOHOMUIECKOI 6e301acHOCTH
9KOHOMHUECKOTO (haKynbTeTa.

Valerii F. Bainev, doctor of science (economics), full professor;
head of the research laboratory «Integrated studies of the prob-
lems of socio-economic developmenty, faculty of economics.
baynev@bsu.by

Tatyana Yu. Gorayeva, PhD (economics), docent; head of the
department of economic security, faculty of economics.
tatsiwork@mail.ru

https://orcid.org/0000-0002-8255-6891

51



7Kypuaa Besiopycckoro rocyiapcTBeHHOT0 yHuBepcuTera. JkoHomMuka. 2023;2:51-60

entering the trajectory of safe sustainable development, are revealed. As an addition to the cost criteria for assessing and
managing socio-economic systems, useful ones that focus not on costs, but on the useful result of the functioning of
socio-economic systems are proposed. It is shown that the use of a resource-usefulness approach to the assessment and
management of the scientific and technical sphere can solve the urgent problem for Belarus of strengthening technological
security. It is concluded that the resource-utility approach can become the theoretical basis for civilisation to enter the
trajectory of safe, sustainable development.

Keywords: scientific and technical progress; scientific and technical sphere; technical and technological progress; sus-
tainable development; safety; technological safety.

BBenenune

B HbIHEIHMX yCI0BUSIX OecperieJeHTHOr0 000CTPEHUS TeONOIUTHIECKON CUTYallui Ha IUIAHETE B LIEJIOM
u BOKpyT benapycu B uacTHOCTH 0c00YI0 BaKHOCTB proOpeTaeT 3aaa4a odbecneuenus OezonacHoctu. Mmen-
HO 3TOM 3710001HEBHOH MPpoOIeMe ObUIO BO MHOT'OM MOCBAIICHO OYepeiHOe MOCIaHne 0eopyCccKoMy Hapomy
n HanmonansHoMy cobpanuio A. I Jlykamenko 31 mapra 2023 1., B KOTOPOM IPSIMO CKa3aHO, YTO «3a BCE TOABI
HE3aBUCUMOCTH benapych He HaXOIUJIach B CTOJIb TPEBOKHOM M YrpoKarolleil ee 6€30MacHOCTH CUTYalllH,
Kak ceroind. <...> Hukorna eme B MICTOpUHU MBI HE MTOJXOMIIN K TAKOW OMAacHOM uepTe, KOornia Hajlo Y/IelIUTh,
MSITKO TOBOPSI, 0C000€ BHUMaHUE COXPAHCHUIO CYBEPEHUTETA H HE3aBUCHMOCTH HAIllCH CTPaHbD» .

BwMmecre ¢ TeM ¢ yueTom BceoOIero, HoMCTHHE M00ALHOTO XapakTepa psijia COBPEeMEHHBIX YIPO3 B HAIlIU
JTHU CJIEAYEeT BECTH peub O HEOOXOIMMOCTH BBIXOJA HA TPACKTOPUIO OE30I1aCHOTO Pa3BUTHUS HE TOJbKO bena-
pycH, HO 1 Ooiee KPyIHBIX COLUAIBHO-I)KOHOMHUYECKUX CUCTEM, BIUIOTH 10 3¢MHOM LIMBUJIM3ALUHU B LIEJIOM.
[Ipu 3TOM B caMoM 001IEM CMBICIIE 110J] O€30MaCHOCTBIO COLMANbHO-?KOHOMHYECKOH CHCTEMBI CIEeoyeT IO-
HUMAaTh COCTOSIHHE, KOTI1a OHA HAaXOAUTCS B HEOJIArONPHUATHBIX YCIOBUSIX U IPU PA3IHMYHBIX J1ECTPYKTUBHBIX
BO3/ICHCTBUSAX MOXKET COXPAHSITh CBOM aTpUOyTHBHBIC CBOWCTBA HA MPOTSHKEHUH MpeanrcanHoro cpoka. Ilo-
CKOJIBKY JUTSI TPOTHBOJICHCTBHUS AECTPYKTHUBHBIM (pa3pylIaronum) GakTopaM U BHIIOIHEHUS MPEeIITHCAHHBIX
cucteme QYHKIHMH OHA JOJDKHA PAaCcX0J0BaTh MaTepHajbHbIC, JHEPTeTHYCCKHUE U MHBIE PECYPCHI, TO JOCTHKCHUE
U yKperJieHne 0e30MacHOCTH TECHBIM 00pa3oM CBS3aHBI C PEIICHHEM 3a/1aud PECYPCHOM 00eCIIe4eHHOCTH.
Benp ecnu ObI HE CYIIIECTBOBATIO PECYPCHBIX OTPAHIMYCHUM, TO HE BOSHUKIIH OBl MHOYKECTBO T€X MACIITA0OHBIX
MIPOTUBOPEUNH, KOTOPbIE CETOIHS MPUHATO NMEHOBATH IT00ATHHBIMU MTPOOIEeMaMH IIUBIIIN3ANNN (ChIpbEBas,
9HEPreTHUYECKasi, IPOIOBOJILCTBEHHAS, MUTPALIMOHHAs, 3KOJIOrMYEeCKast IPOOIEMbI U T. I1.).

Bmecre ¢ TeM B HacTosilee BpeMsl HaJWYME CTABSIIUX IO yrpo3y O€30MacHOCTb BCEro YeIOBEUECTBA
IPOTUBOpEUnil U TeM OoJiee ux OBICTpOe yCyryOieHue 3acTaBiIsioT IPU3HATh, YTO B PAMKAaX CyILECTBYIOIIEH
CHCTEMbl KOHOMHYECKUX 3HAHWUH, KOTOpasi OPUEHTHUPYET CYOBEKThI X031HCTBOBAHHS ITIaBHBIM 00Pa3oM Ha
MaKCHMH3AIHIO CTOUMOCTHBIX PE3YJIBTaTOB CBOCH eI TENBHOCTH (JI0X0bI, IPUOBLIL U €€ MPON3BOJHEIE), Ipe-
OZI0JICHUE YKa3aHHBIX MPOOJIeM MalloBEpPOsITHO. B CBA3M ¢ 3TUM NpeACTaBISCTCS, YTO BBIXOJ] HA TPACKTOPHIO
0e301acHOro, MO-HACTOSIIEMY YCTOMYMBOTO pa3BUTHs OyIeT BOZMOXKEH, €CIIU TPAAULUOHHBIE CTOMMOCTHBIC
METOJIbI OLIEHKH YKOHOMUYECKOH 3PPEKTHBHOCTH COIMATHLHO-YKOHOMUYECKHX MTPOIECCOB JIOTIOJIHUTh UX pe-
CYPCHO-TIOJIE3HOCTHBIM aHAJTU30M, IPEIIOIaraloIiM MaKCUMaIbHO MOJIE3HOE HCIIOIb30BAHNE OTPAHUIEHHBIX
pecypcos.

O HexocTaTKaX CTOMMOCTHOIO MOAX0/1a
K aHAJIM3y CONHAIBbHO-OKOHOMUYECKUX CUCTEM

[To HatreMy MHEHUIO, HEOOXOAMMOCTD PEIICHUST HAKOTIMBIIUXCS IPOOIeM pa3BUTHS 3€MHOM ITUBHIIN3AIAN
CTaBUT HA TIOBECTKY JIHS BOIPOC IIYOOKOTO MEPEOCMBICIICHHS KOHIENTYaIbHBIX U TEOPETHUYESCKUX OCHOB
(YHKIIMOHUPOBAHUS COLMATBLHO-9KOHOMUYECKHX CHCTEM BCEX YPOBHEH — OT JOMAIIHUX XO35HCTB U penpusi-
THI a0 HaHHOHaHBHOﬁ u MI/IpOBOI‘/'I skoHoMHKH. COTnacHo HaIIUM HCCJIICIOBAHNAM YKAa3aHHBIC HpO6J]CMI)I BO
MHOTOM OOYCIJIOBIICHBI CTOUMOCTHBIM, 3aTPATHBIM 10 CBOCH CYTH XapaKkTepoM c(OPMHUPOBAHHOH II100aTbHON
CUCTEMBI X03I1CTBOBaHHS.

XOopoTIo U3BECTHO, UTO, C OMHONW CTOPOHBI, BCIKOE O1aro MMEET CTOUMOCTh, a C APYTOi CTOPOHBI, OHO
00J1a/1aeT MoJIe3HOCThIO (TTOTPEOUTENHPHON CTOMMOCTEI0). CTOMMOCTD M TIOJIE3HOCTH — 3TO MMapHBIE, KOMITIE-
MEHTapHbIE SKOHOMHYECKHE KaTeTOPUH, XapaKTepU3YIOIIHe OJUH U TOT XKe 00BEKT C Pa3HBIX CTOPOH. bymyun
B3aMMOCBS3aHHBIMH, OHH, OJIHAKO, JTAJIEKO HE BCET/Ia KOPPEIUPYIOT IPYT ¢ ApyroM. Tak, He UMEIOIIHIA CTOH-
MOCTH BO3/yX, 0€CCIIOPHO, ITOJIC3CH ISl KAKI0TO U3 Hac. A Hecylllee JTI/SIM CMEPTh OPYXKHE, HA000pOT, CTOUT
BECHbMa JIOpOTO.

'Mocmanue 6enopycckomy Hapoxy 1 Harmonamsromy cobpanmio [Jnexrponmsiii pecypce]. URL: https:/president.gov.by/ru/events/
poslanie-aleksandra-lukashenko-belorusskomu-narodu-i-nacionalnomu-sobraniyu-sostoitsya-3 1 -marta (zara o6pamenus: 05.04.2023).
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Uro xacaeTcs MOTUTHKO-DKOHOMHUYECKOH KaTeropuu «CTOMMOCTBY, TO OHA JIOCTATOYHO JETAIbHO H3ydYeHa
B SKOHOMUYECKOH Teopuu. B mpenensHoO o01mieM BUAE Mo CTOMMOCTBIO MOAPa3yMeBaeTCs MPOIOPLHs, TPH
HCTIOIB30BaHUH KOTOPOH Ha PBIHKE OIWH TOBAp MOOPOBOIHHO OOMEHHBAETCS Ha IPYyroi. B kimaccuueckoit
MOJIUTIKOHOMUHM JaHHas! IPOTOPLUS ONPEeIIIeTCs] yYacTHUKaMH 0OMeHa B OCHOBHOM HMCXOsI U3 pa3Mepa 3a-
Tpar (HampuMmep, Tpyza), CBI3aHHBIX C TPOAYIIHPOBAHNEM OOMEHNBaeMBbIX Oar. HecMoTps Ha BCIO CITOYKHOCTD
OCMBICJICHUS IAHHOW SKOHOMUYECKON KaTeropyu, IPeICTABUTEIH TOJTUTIKOHOMHH HPHUIILIH K OOJiee UITH MEeHee
YCTOHYMBOMY KOHCEHCYCY OTHOCHTEIHHO TOTO, YTO «CTOMMOCTh OOBEKTa — 3TO COBOKYITHOCTB 3aTpar pecyp-
COB, KOTOPbIC IPUXOJUTCS OCYIIECTBISTH BO HMsI IPUOOPETECHNUS, MTOyUSHHS ITOTO 00BEKTa B COOTBETCTBUH
C €ro 3HaYUMOCTBIO U MOTpeOHOCTHIO B HeM» [ 1, c. 13]. [TockonbKy 3aTparhl HECIOKHO U3MEPUTH, CHUTACTCS,
YTO CTOUMOCTH — OOBEKTHBHAS KOJTMYECTBEHHO M3MEpHUMasi XapaKTePUCTHKA SIKOHOMHUIECKOTO OJrara, OXOTHO
UCIIOJIb3yeMasi 5KOHOMUCTaMU B TEOPUH H Ha MPAKTHKE.

IIpu paccMoTpeHnH MosIe3HOCTH (MOTPEOUTETHHON CTOMMOCTH ) HAOIOMAETCs THaMeTPaTbHO IPOTHBOIIO-
noxHast curyarus. CeroHs oOIMeTPUHATHIM CIUTACTCS clemyroniee onpeaenenue: «llonesnocts (utility) — cro-
COOHOCTB TOBapa MM YCIIyTH YIOBIETBOPSATH NOTPEOHOCTH; YAOBIETBOPEHUE U YIOBOJILCTBUE, ITOTy4aeMOe
MTOTPEOUTENIEM OT IMOTPEOJICHHUS TOBapa WIH YCIYTH (MU OT MOTpebIeHs Habopa TOBapoB U yCIyT)» [2, €. 966].
Jannas neuHHULNS BBI3BIBACT HAPEKAHUS M BO3PAKEHUS, TOCKOJIBKY U3 HEE OHO3HAYHO CIEAYeT, YTO OOb-
1€ MOJIe3HOCTHIO0 00J1a/1at0T Te OOBEKTHI U MPOIIECCHI, KOTOPHIE JOCTABISIOT UX MOTPEOUTEISIM HaUBBICIIIES
YAOBOJIbCTBHE U HACTaKAeHUE. B CBS3H ¢ 5THM Ha yM Cpa3zy JKe MPUXO/AT IPUMEPbI «IPE3BbIYaiHO MOJIE3HBIX)
TOBApOB | YCIIYT, CBSI3aHHBIX C UTOPHBIM OM3HECOM, TOPTOBJICH Ta0AKOM, aJIKOToJIeM, HAPKOTHKAaMU | T. TI.

Bbonee rmy0okoe mccienoBaHue paccMaTpUBaeMON KaTETOPHUH MPUBOJUT K TTOHUMAHUIO TOTO, YTO «IIO-
TpeOUTeIbHASI CTOMMOCTD 00BEKTa, TOBapa, YCIYrd, MaTepUaIbHOM WM AyXOBHOM CyOCTaHIIMM BBIPAXKAETCs
1 OTIPEIETISAETCS CTETIeHBI0, MEPOiA, BETMUYNHON MX MOJIE3HOCTH, TO €CTh CIOCOOHOCTH yAOBIETBOPATH MOTPEO-
HOCTH YeJIOBEKa, CEMbH, COIIMATIBHOM TPYIIIHI, O0IIECTBA, TOCYAapCTBA B COOTBETCTBUH C MPUCYIIUM OOBEKTY
MpeHa3HaueHNEeM 1 Ka9eCTBOM. B S9KOHOMUYECKHX U COIMANBHBIX HayKaxX MOJe3HOCTS (utility) acconuupyercs,
OTOXJICCTRIIICTCS C TAKUMH TTOHITUSMH, KaK yJIOBJICTBOPSHHUE, YIOBICTBOPEHHOCTD, Ojarococtostaue (welfare),
Iojry4aemMasi BbIToJia, ToJIb3a U JJaKe OIIYIEHHE CYacTbs, paAoCTH, AyIIEBHOrO noabema. [lome3HocTs Kak
BHYTPEHHSA Mepa 3HAYMMOCTH, IIEHHOCTH 00bEKTa, TOBapa, YCIYTH I JAHHOTO KOHKPETHOTO MTOTPEOUTENS
WJIN TPYIIIBI TOTpeOuTeNel MPeACTaBIseT B 3TOM CMBICIe CyObEKTHBHYIO KaTETOPHIO U OTpaskaeT odiee
CYXJICHHE TOJIBKO B TOU CTENEHH, B KOTOPOH MMEET MECTO COBIIaJIeHHEe MHEHHUU MTOTPEOUTENIeH, ITOIb30BaTe-
neit» [1, c. 13—14]. B cuity TOro, 4To Takoe COBIaJCHUE MHCHUN MaJIOBEPOSTHO, TIOIABIISIOIICEe OOIBIIUNHCTBO
COBpPEMEHHBIX IKOHOMHUCTOB TPAJIUIIMOHHO CUUTAIOT MOJIE3HOCTH (MMOTPEOUTEIHHYIO0 CTOMMOCTh) CYTy00 CyOb-
€KTHUBHOH, KOJIMYECTBEHHO HEM3MEPUMON KaTeropueil. B monb3y cyObeKTHBHOCTH MOTPEOUTETHHON CTOMMOCTH
TaK)Xe TOBOPHUT M TO, YTO OHA 3aBHCHUT OT PEIKOCTH SKOHOMUYECKOro 0jara, ycJIOBHH €ro MCIIONb30BaHUS,
MIPEATIOYTCHUH TTOTPEeOUTENs U T. T. M IeHCTBUTENBHO, TTOJIE3HOCTh CHTAPET IS KyPAIIUX W HEKYPSIIHX
nrofe paznnyHa. JIerkoBoi aBTOMOOMIIB Oecrioyie3eH B yCIOBUSAX O€300pOKbs. A MepBbId CTakaH BOIBI AJIS
W3HBIBAIOIIETO OT KaXKIBI TI0JIe3HEE BTOPOTO, TPETHETO U TEM 0oJiee COTOTO.

W3-3a BbIIIEONMCAHHBIX TPYAHOCTEH TPAKTOBKH U TeM O0Jiee KOIMMYECTBEHHOTO OMPEAESIICHNUS TOIE3HOCTH
9KOHOMUCTBHI IIPEANIOYUTAIOT HE UCTIONB30BaTh JAHHYIO KaTETOPHIO, 00pallas BHUMaHue IIaBHBIM 00pa3oM Ha
CTOMMOCTHBIE XapaKTEPUCTUKHA SKOHOMHYECKHUX Oar, 00yCIIOBICHHBIE, KaK 3TO OBUIO MOKa3aHO BBIIIE, «BE-
JUYMHOM 3aTpat, pacXof0B JE€HEKHBIX CPEJCTB, TPYAa, APYTUX BUAOB pecypcosy [1, c. 13]. CnenoBarenbHo,
OCHOBaHHBIN Ha M3YYEHUH TIPEUMYIIIECTBEHHO N3MEHEHHSI CTOMMOCTH COBPEMEHHBII YKOHOMUYECKUI aHaJHN3
SIBJSICTCS CTOMMOCTHBIM, @ 3HAYHT, 3aTPATHBIM 110 cBOCH (pyHIaMEeHTaNIbHON CYIIHOCTH.

3aMeTHM, YTO HCIOIb3YyEeMOE HAMHU B KOHTEKCTE pacCMaTpUBAEMBIX B HACTOSAIIEM HCCIIEIOBAaHUH IPOOIEM
TIOHSTHE «3aTPATHBIA aHAIU3 (TTOIXOJ, METO)» IMO/Ipa3yMeBaeT TOT HEOUEBUIHBIN Ha TMEPBBIA B3I (DaKT,
4TO B paMKax 3TOTO MOHSTHUS PE3yIbTaToOM XO3IHCTBEHHOM ACATEILHOCTH BBICTYTAIOT (OOBSIBISIIOTCS) BO3HHU-
KaroIlye B TPOIlecce ee OCYIIeCTBICHUs 3arparhl. M gake mpuObLUTh, KOTOPYIO OONBITHHCTBO COBPEMEHHBIX
9KOHOMHCTOB BOCTIPUHUMAIOT B KA4€CTBE TIIABHOTO PE3y/bTaTa X03sIiCTBEHHOW JESITEIbHOCTH, C TOUKH 3PEHUS
KJIACCHYECKOM IMOJIMTIKOHOMHH SIBJISIETCS 3aTpaTamu. Hanprumep, B MApKCUCTCKOM IMOIIMTIKOHOMHH (KOTOpast
BCe elle akTyabHa /st KuTast), paccMaTpuBaromieil Tpu OCHOBHBIX (JaKTOpa MPOM3BOACTBA — TPY/, KalHTal
1 3eMJII0, IPUOBLTB, 3TO BCETO JIMILB HEOIUTaYeHHAasl 4acTh 3aTpar npudaBoyHOro Tpyaa. M naxe eciu Beien 3a
A. Mapmanom, KOTOPBIH «K “TpueauHoi dopmyse” (HakTOPOB MPOU3BOJCTBA TOOABMIT YETBEPTHIA (haKTOp —
NPEANPUHUMATEIBCKYIO CIIOCOOHOCTEY [3, ¢. 122], pacmmpuTh X NepedeHb, TO MPHOBLIb, BOZHUKAIOIIYIO
BCJIE/ICTBHE PACXO/IOBAHUS TAKOTO IIEHHOTO pecypca, KaK MpeIprHHIMATEeNbCKIE CIIOCOOHOCTH, TaKKe MPH-
JIETCSl OTOXKJIECTBUTH C 3aTpaTamH.

BwmecTe ¢ TeMm BIoJHE O4EBHIIHO, YTO U3ACPKKHU HMPEAIPUHUMATENS MAJIO HHTEPECYIOT IOTpeduTes, noo
TIOCTITHUH TPHOOpPETaeT SIKOHOMUYIECKOE O1aro MCKITIOUUTEIHHO PN TOTPEOUTETHCKUX CBOWCTB, COCTABIISIO-
LIMX OCHOBY €0 MOJIE3HOCTH (IOTpeduTeNnbHON cTOoMMOCTH). Pazymeercs, B ycnoBusx addexkruBHO QyHKIHO-
HUPYIOIINX PHIHKOB I[eHa TOBapa OIHO3HAYHO KOPPETHPYET C €ro MONEe3HOCThI0, TaK KaK PBIHKK 00JaaaroT
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YHUKaJIBHOM CIIOCOOHOCTHIO HA MPAaKTHUKE ONPEAEIATh MOJE3HOCTh peann3yeMbIX Ha HUX SKOHOMHYECKUX
Oxar. Ilo 370l mpruuKHE MOJHOLEHHAs! PHIHOUHASI SKOHOMHKA HE HY)KIAETCsl B TEOPETUIECKOM I10JIE3HOCTHOM
ananu3e. OJTHaKo B yCJIOBHUAX CaHKLMHA, TOPrOBBIX BOMH, BCEOOIIEro MPOTEKLMOHN3MA, MOHOIIOJIM3aIlU1 PBIH-
KOB HaI[MOHAJIBHBIMU U TPAHCHALMOHAIBHBIMU METaKOPIIOPALUSAMHU O MOJTHOLEHHOW PEIHOYHOM KOHKYPEHIIUU
TOBOPHTH YK€ He npuxoautcs. Bee BrilenepeuncienHble PakTopbl 3aTPYIHIIOT AIMIIMPUYECKOE ONpeiese-
HUE MOJIE3HOCTH PhIHKaMHM, BEIYT K pacCOIIaCOBAHUIO TUHAMUKH CTOUMOCTH M TOJIE3HOCTH MPOU3BOANMBIX
1 oTpeOIsieMbIX OJ1ar, CMEIaloT TOYKY PHIHOYHOTO PaBHOBECHS C CHUTYallnd MaKCUMAJIbHO TTOJIE3HOTO U 3(h-
(beKTHUBHOIO PacxXoI0BaHUSI OIPAaHUUYECHHBIX PECYpPCcOB. Pe3ynpraToM Takoro pacconiacoBaHusi, COOCTBEHHO,
1 BBICTYIAIOT T€ CaMble IPOTHBOPEUNS, KOTOPBIE B OCIEIHUE ACCITUIETUS] IPUOOPEIN CTAaTyC T100aNbHBIX
po0IeM UBHIN3ALMHU (ChIpbEBasi, YHEPreTHUECKAsl, FKOJIOTHUECKas IpoOJIeMbl U T. [I.), IPEACTABIISIOLINX
co0o0i peanbHyI0 yrpo3y ee 0e301MacHOCTH.

HaxoHerr Henb3st HTHOPUPOBATH €I1IE OIMH HETaTUBHBIN acleKT UCTIONb30BaHMs IPUOBUIN B KAYECTBE TIIABHOTO
KpUTEpHsI IKOHOMHYECKOH A ekTuBHOCTH. He cexpert, uTo Jaxke B YCIOBUIX HICATLHO QYHKIIMOHHPYIOIITHX
PBIHKOB MAaKCUMaJIbHYO IPUOBLIb MOT'YT IPUHOCUTH MAJIONIOJIE3HbIE U Ja’K€ OTKPOBEHHO BPEIHBIE IS 0011I1e-
CTBa TOBApPHI, YCIYTH, IPOLIECCHI, CBSI3aHHBIEC C MIEPEHECEHUEM YaCTHBIX HU3JEP)KEK Ha 0OLIECTBO U MPUPOLY
B 1esioM. Hampumep, UCTIONb30BaHUE 3arps3HAIONIMX OKPYKAIOILYIO Cpelly MPOU3BOJACTB 0e3 MPUMEHEHUS
JOPOTOCTOSIIIIMX MeP M0 00ECIIEUeHHIO X KOJIOTHUECKON 0e30MacHOCTH 00ecreyuBaeT ux BiaenblaM Io-
Jy4eHrEe HaMHOTO OOJIbIIeH MPUOBUIN 110 CPABHEHUIO CO CITyYasMU MIPUHSATHUS YKa3aHHbBIX Mep. TOYHO Tak ke
MaKCHUMAaJIbHYIO IPUOBIIIHF MOKHO TIOIYYaTh, IPOIYLIHPYS U peaTn3ys J0CTABISIONE HanOobIIee Y0BOIb-
cTBHE Ojara, JeHCTBUTEIbHAS IIOJIE3HOCTh KOTOPBIX, OJHAKO, JOCTATOYHO COMHHUTEIbHA.

Taxum 0O6pa3om, MIOBCEMECTHOE HCIIOIb30BAaHUE KPUTEPHSI MAKCUMH3ALUN TPUOBLIHN, SBIISIOLIEHCS THIINY-
HO CTOMMOCTHBIM, 3aTPaTHBIM ITOKA3aTeJIEM, BBIBEJIO 3€MHYIO [IMBHJIM3ALNIO HA TyTh MAKCHMHU3ALUN 3aTpar,
o0ecreurB METOIMYHOE HapallMBaHUE HArpy3KH Ha OOLIECTBO M OKPYXKAIOIIyIo cpedy. B koHeuHoM cuere
TOCIOJICTBO CTOMMOCTHOTO, 3aTPaTHOTO MOIX0/Ia K aHAJIM3Y COLIMaIbHO-DOKOHOMHUECKHUX CUCTEM BCEX YPOBHEN
(momamrHue X034icTBa, MPEATIPUATHS, OTPACIH, PETHOHBI, HAIIMOHATIHHBIE SKOHOMUKHU U UX COI03bI) U yIIpaB-
JICHUIO UMU [TOPOAMIIO U CHJIBHO YCYI'YOMJIO IPOTHMBOPEUMBOCTD Pa3BUTHsI LIMBUIIM3ALUU, CO3JaB PEAIbHYIO
yIpo3y 0e3011aCHOCTH BCETrO YeI0BEUECTBA.

TeopeTnyeckne 0OCHOBBI PeCypPCHO-TI0JI€3HOCTHOTO MOAX0/Aa
K aHAJIN3Y COIUATbHO-)KOHOMHYECKHX CHCTEM M YIIPABJICHUIO HMH

[IpoBeneHHbIE HAMH UCCIIEIOBAHUS TIO3BOJISIOT MOJIAraTh, YTO BBIXOJ IUBUIIM3AIMH Ha TPAEKTOPHIO Oe30-
MACHOTO, TI0-HACTOSIIIEMY YCTOWYHBOTO PA3BUTHSI BO3MOXKEH, €CITH HCIIOIh30BATh MPENIOKEHHBIA M aKTHBHO
pa3BUBAECMBIl HAMH PECYpPCHO-TIOJIC3HOCTHBIM MOAXO/ K aHAIN3Y CONHAIBHO-KOHOMUYECKHX MPOIECCOB
Y CUCTEM M YIPaBICHUIO UMHU. ET0 CyTh CBOIUTCS K sy CIIEIYIONIMX 0a30BBIX MOJIOKEHHH.

1. OObeM AOCTYNHBIX HHAUBUAYYMaM H COIIMATbHO-?)KOHOMUYECKUM CHCTEMaM MPUPOJHBIX U HHBIX pecyp-
COB O0BEKTHBHO OIpaHHueH, 00JIee TOro, 0 Mepe POCTa YUCICHHOCTH HACEICHUS 3eMJIH U €T0 MOTPeOHOCTEH
neuIuT pecypcoB Ha OHE HApACTAIONIETO HCUEPIIAHHsI MX 3a1acOB OYJIET TOIBKO YBEIHMUMBATHCS. DTO 3HAUMT,
YTO WH/IUBHJLYyMBI U COIIMATbHO-DKOHOMIUYECKHE CHCTEMbI BCEX YPOBHEH (JIOMAITHHUE XO3IHCTBA, IPEATIPUSTHS,
PETHOHBI, HAMOHAJILHBIE 5KOHOMHKH M UX COIO3bI, BUIBI SKOHOMUYECKOH JeITEIIbHOCTH) Pai 00eCIICUeHUS
coOCTBEHHOU 0€30ITacHOCTH 00peUYeHBI Ha 00OCTPSIONIYIOCS 0€CKOMIIPOMHUCCHYI0 OOpbOY APYT C JAPYTOM.
B 3710ii cuTyanuu HeOThbEMIIEMBIM YCIIOBHEM HX JIEMEHTAPHOTO BBKMBAHUS BBHICTYIIAE€T KOHKYPEHTOCIOCO0-
HOCTb, B CAMOM OOIIIEM BHJIE TPaKTyeMasl Kak ClI0COOHOCTh MHAUBUIYyYMa JTHOO0 COLUAIbHO-IKOHOMHYECKON
CHCTEMBI B HEOIArONPUSTHBIX YCIOBUSAX oOecreunBars cebe 0€30MacHOCTh B paMKax MPeIMUCaHHOTO CPOKa
ee OBITUS ITyTeM JJOCTYTA K )KU3HEHHO BaKHBIM Pecypcam.

C y4eTom 3TOro HaMu CHOPMYIUPOBAHO CIIEAYIOIIEe ONPEIeNICHNE: TTOJIE3HOCTh YKOHOMUIECKOTO (COIH-
aJILHOTO, JTyXOBHOT0) OJ1ara — 3TO CBOMCTBO, CIIOCOOHOCTH JAaHHOTO OJ1ara MoBBIIATh KOHKYPEHTOCIIOCOOHOCTD
1 06€30MacHOCTh €ro MOTPEOUTENsI B HEOIaronpusTHBIX ycIoBUsAX. VIHBIMU cll0BaMH, OONbIICH MOJIE3HOCTHIO
1U1s oTpeduTess 001agaioT BoBce He Te Onara, moTpebieHre KOTOPBIX JOCTABIseT eMy HanOoIbIIee YI0BOJIb-
CTBHE, a T€, KOTOPBIE MOBBIIIAIOT €0 KOHKYPEHTOCIIOCOOHOCTh M, COOTBETCTBEHHO, YPOBEHb O€301TaCHOCTH.
3aMeTHM, 4TO TIO/I HEONArONPHSITHBIMU YCIOBHSIMH TIO/IPa3yMEBaETCsl HE TOJIBKO HEOOXOIUMOCTh MPOTHBO-
IEUCTBHS KOHKypeHTaM B 0ophr0e 3a aeduIuTHbIe pecypchl, HO M IPEOIOJICHNEe OTPaHHYCHUH, CBSI3aHHBIX
C MX HICUEPIIaHNEeM, TPUPOIHBIMHU KaTaKJIN3MaMH, TEXHOTCHHBIMU KaTtacTpodamu u T. 1. C mo3unuii pecypcHo-
MOJIE3HOCTHOTO MOAX0/1a CYOBEKT XO3sIMCTBOBAHUS, 1aKe CTaB IUIAHETAPHBIM MOHOIIOJIMCTOM, MEPE JINLIOM
00BEKTUBHO HAPACTAIOIIETO PECYPCHOTO ACPHUINTA BBIHYK/IEH 3a00THTHCS O CBOCH KOHKYPEHTOCIIOCOOHOCTH
1 0e30IacHOCTH.

2. lanHOE HaMHM OIpeNeeHNUEe TI0JIE3HOCTH TO3BOJISIET CACNaTh BBIBOJ O TOM, YTO MOBBIIICHHE KOHKY-
PEHTOCIIOCOOHOCTH U, COOTBETCTBEHHO, YPOBHS 0€30MaCHOCTH NOTPEOHUTENsI SKOHOMHUECKOTO (COLUallb-
HOTO0, TyXOBHOT0) 0jara mpeacTasisieT co0o0i moae3HoCTHbIN 3((eKT oT ero ucnonbs3oBaHus. Bmecre ¢ Tem
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OOJIBIIIMHCTBO SKOHOMHUCTOB CXO/IATCSI BO MHEHUH, YTO SKOHOMUYECKH 3(D(HEKT — 3TO aOCONMOTHBIN pe3ybTaT
XO3AWCTBEHHOU A TETFHOCTH, KPUTEPUSAMH TOCTIDKEHHUS KOTOPOTO Yallle BCErO BBHICTYIAIOT YBEIHUEHHUE JI0-
XOJIOB, CHM)KEHHE PAcXO0B M B KOHEUHOM cueTe mpupaiienne npuodsum [4]. [Ipu aToM ¢ ydeTom Toro, 4To
MPUOBLIH U TIOJIE3HOCTH JIAJIEKO HE BCET/Ia KOPPEIUPYIOT APYT C APYTOM, IPUXOTUTCS IPU3HATH, YTO KATETOPUHU
«IKOHOMUYECKUH dIPPEKT» U «ITOJIC3HOCTHBIN 3(P(PEeKT» TakKe AaJIeko He paBHO3HAUHBL. [lyist MILTFOCTpanun
IMMPaBUJIBHOCTHU JAHHOTO BBIBOAA MOXKHO IIPUBECTU, HAITPUMEP, CCTMCHT Marn4€CKux yCciayr (FaI[aHI/Ie Ha Kap-
Tax, SCHOBHUJACHUC, CHATHUEC WJIM HABCACHUC MOPYH, IPUBOPOT U T. H.), KOTOPELIC XOTSA U MOT'YT o0ecrieunBarn
CYIIECTBEHHBIN KOHOMUYECKUH d(h(eKT, HO AAFOT MPH ATOM HAMHOTO MEHee 3HaYMMBbIH (BepOsSTHEE BCETO,
BOOOIIE OTPHUIIATEIFHBIN) TIOIE3HBINA PE3YIIBTAT.

3. IlpemioxkeHHast HAMH SKOHOMHYECKAsi KaTeTOPHsI «MOJIE3HOCTHBIA 3((EKT» BIIEpBHIE TPEICTABISET
BO3MOYKHOCTB HCUYEPITBIBAOIIE O0BSICHUTH SKOHOMHUYECKHUN POCT M 3KOHOMHUYECKOE Pa3BUTHE, KOTOPBIE IO/Ipa-
3yMEBAIOT, YTO MPHOBLIb OT pe3ylibTaTa MpeBbIiaeT 00yCIIOBUBIINE €ro BO3HUKHOBEHHUE 3aTparhl. B HacTosiee
BpEeMs CTOUMOCTHAsI SKOHOMHUYECKasl apaJurMa, KoTopas, Kak 9To ObUTO MOKa3aHO BBIIIE, OTOKACCTBIISICT
(mpupaBHUBAET) PE3yIBTATHI U 3aTPAThl XO3IHCTBEHHON EATEIIbHOCTH, HE MOXKET aJIeKBaTHO OOBSCHUTH JaXKe
JJIEeMEHTapHOE TPOU3BOJCTBO, HE TOBOPS yXKE O TAKUX AMHAMHUYHBIX ITPOIIECCax, KaK COIMAIbHO-IYKOHOMH-
YECKO€ Pa3BHTHE U HAYYHO-TEXHUYECKHI Mporpecc. B 3ToM cMmbicie COBpeMEHHbBIE YKOHOMUCTHI BO MHOTOM
YHOAOOJISIOTCS MPEICTABUTENSIM €CTECTBCHHBIX HAYK, YITOBAIOIINM Ha ()YHIaMEHTAJIbHBIN 3aKOH COXPaHCHHUS
MaT€puu, SHCPIruu, 3apsja u T. II1.

I/ITaK, CTOMMOCTHAaA ImapajgurMa B €€ IBYX OCHOBHBLIX BOIUIOIICHHUAX (Knaccm(a u HeOKJIaCCI/IKa) IIpUHIIU-
NuajbHO cTaTuyHa 1o cBoei cyTtu. [lo ciioBam Bblaroiierocs poccuiickoro sxkoHomucrta B. 5. Enbmeesa,
«KJIaCCUYeCKasl TOJUTIKOHOMHUSI C €€ CTOMMOCTHOM TMapagurMoi OblTa U OCTaeTCsl TeOpUeH, OObICHSIIOICH
JIUIIb CTAaTHYHOE, CTAIlMOHAPHOE MTPOTEKaHHE SIKOHOMHYECKHX MTPOIECCOB. .. HempuroqHocTh TeOprUu CTOUMO-
CTH JUIsl OOBSICHEHHSI SKOHOMHUYECKOTO Pa3BUTHUS M MHHOBAIIMOHHOM JICATEIbHOCTH MPOUCTEKAET U3 TOT0, YTO
MIPOM3BE/IEHHAs] CTOMMOCTD, COTJIACHO €€ 3aKOHY, He MOXKET MTPEBOCXO/IUTh 3aTPaThl HA €€ TOJIy4YeHHe U, Cile-
JIOBATEIIbHO, HE MOXKET YIOBJICTBOPSATH OCHOBHOMY YCJIOBHIO YKOHOMHYECKOTO Pa3BUTHS — BOZHUKHOBCHHUIO
HOBOTO, TIPEBOCXOISIIIEro cTapoey [5, ¢. 105].

AHaJOrM4YHBIM 00Pa30M U HbIHE TOMUHHUPYIOLIAs HEOKIACCHIECKask SKOHOMMYECKAs NApaIuIMa, 1o CI0BaM
BCEMHUPHO M3BECTHOTO aBCTpuiickoro yueroro U. lllymmnerepa, okazanach «IpuMEeHUMAa UCKITFOYUTEIBHO K CTa-
LIMOHAPHOMY TIpOIlecCy. B rpaHNYHON TOYKE MPOU3BOJICTBA BEIIMYMHA M3JICPIKEK MPUOIIIKACTCS K BEIIMYHHE
npeAeIbHON MOJIe3HOCTH MPOAYKTa... OTCIONA CIEAYET, YTO MOCIEAHSS YacTh OOIIEro KOJIMYecTBa JIF000ro
NPOIYKTa MPOU3BOAMUTCS B YCIOBUSX, KOTJIA YK€ OoJiee HET MPEBBIIICHHUS MTOTy4aeMoro noie3Horo 3¢ dexra
HaJ u3ZiepKKamu. 1 B 3TOM cMBICIIe TPOU3BOACTBO HE CO3Aa€T HUKAKMX CTOMMOCTEH, MHBIMHU CJIOBaMH, B TIPO-
1IeCCe NPOU3BOACTBA HE MPOUCXOIUT HUKAKOTO MOBBILIEHUSI CTOUMOCTI [6, ¢. 92].

W peiicTBUTENBHO, PHIHOYHAS CHCTEMA B €€ HJIeaJhbHOM (PaBHOBECHOM, COATAHCHPOBAHHOM) COCTOSIHUU
NOJDKHA (YHKIIMOHUPOBATH BOOOIIE O3 NPUOBLIH, B yCIOBHAX CTPOTOTO PABEHCTBA JOXO/I0B U U3IEPIKEK, TOK-
JIECTBEHHOCTH pe3ynbrara u 3arpar. [1o nanromy Bonpocy U. Illymnerep nucai, 4T0 OTCYTCTBUE YUCTOU NPU-
OLLIN B PBIHOYHOM XO3SIMCTBE 03Ha4acT, 4YTO CTOUMOCTDb IPOAYKTOB BOO6III€ HC NPEBLIIIACT CTOUMOCTDL CPEACTB
MIPOM3BOJICTBA M UTO OHA B KOHEYHOM CUETE BMECHICTCS M3HAYAILHBIM CPECTBAM IIPOU3BOACTBA [6, C. 54, 94].
[TomydaeTcsi, 4TO HEOKIIACCHKA, XapaKTepu3yIoliasi B3aNMO/ICHCTBHE PRIHOYHBIX CYOBEKTOB Kak CBOEOOpas-
HYIO «HT'PY C HYJIEBOH CYMMO1», KOTJ]a BBIUTPHIII OJTHUX MaTeMaTU4eCKU CTPOTO PABEH MPOUTPHIITY JAPYTHUX
(a3 dexrurOCTS 110 [1apeTo), Tak ke Kak ¥ KJIaCCHYSCKasl MOJUTIKOHOMUSI, HE MOXKET OOBSICHUTD «9yI0», TIPU
KOTOPOM ITPHOBUIH MTPEBBIIIAET 3aTPaThI.

[Tomaraem, 4T0 poKOBasi HECITOCOOHOCTH SKOHOMUYECKON HayKH aJeKBaTHO OOBICHUTH IPOU3BOJCTBO, POCT
1 pa3BUTHE SABJISETCS BAXKHON TEOPETUYECKON MPUINHON BOSHUKHOBEHHS U HBIHEIITHETO 000CTPEeHNS IIT00aTh-
HBIX NPOTUBOPEYHN COIUAITBHO-9KOHOMHUYECKOTO ¥ HAy9HO-TEXHHYECKOTO MpOorpecca YeaoBedecTBa. Takum
00pa3oM, MbI yOEK/ISHBI, YTO HACTAJIO BpEeMs Hapsi1y C TPAJAUIIMOHHBIMU CTOUMOCTHBIMH MTapaMeTpamMH COIIU-
aJbHO-9KOHOMHYECKHUX MPOLIECCOB YUUTHIBATh U UX MOJIE3HOCTHBIE XapaKTEPUCTUKH, OIICHUBAIOLINE YPOBEHb
npeoOpa3oBaHus JCPUIIMTHBIX PECYPCOB B UTOTOBBIN MOJIC3HBIN PE3YJIBTAT, XapaKTePU3yeMbIil BETUUHMHON
NOJIE3HOCTHOTO P dekTa. Pazymeercs, 00beKTHBHOE KOJHMUECTBEHHOE OTIpe/iesieH e JaHHOTO dddekTa siBIsi-
€TCS CIIOKHOW HaydHOU MPpOoOIeMOid, KOTOpasi, Ha Halll B3MIIsI, ObliIa YCIIEITHO pelieHa HaMH TPUMEHUTEIHHO
K aHaJIN3y HAyYHO-TEXHHUYECKoi ceprl benapycu n ynpasieHuto ero.

Hcnonb3oBanue pecypcHO-10J€3HOCTHOIO MOAX0/A
NPHU AHAJIN3€e HAYYHO-TEXHHYECKOi c(pepbl U YIIPABJIECHHH €10

B ycnoBusx GopMupoBaHUs TEXHOTPOHHON IKOHOMUKH KOHKYPEHTOCIIOCOOHOCTh ¥ 0€30MacHOCTh COIH-
AJIbHO-3KOHOMHNYECKNX CUCTEM BO MHOTOM OIIPEACIIAIOTCA YPOBHEM IPUMCHACMBIX €10 TCXHUKHU U TEXHOJIOTHH.
B cBs13u ¢ aTIM Haubosee 3HAYMMOH yTpo30ii 6e30macHoCTH benapycu SBIsieTcs ee TEXHOIOTHISCKOE OTCTaBAHHE
OT BEIYIINX CTPaH MUPA — CTPATETMIECKUX KOHKYPEHTOB. O TOM, HACKOJIBKO CETOHS BasKE€H TEXHOJIOTHUECKUH
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MAPUTET, CBUICTEIHCTBYIOT UCCIIEIOBAHMS IIEJIOTO Psijia KPYITHBIX OEOPYCCKUX U POCCHUCKUX yueHbIX [7—11].
Hanpumep, npodeccop JI. H. HexoporeBa cripaBeyinBo yTBEPKAAET, UTO «HUIKUH TEXHOIOTHYECKUI YPOBEHB
HAI[MOHAIEHOM SKOHOMUKH IMPUBOAUT K HEIKBUBAJICHTHOMY OOMEHY ... HeaKBUBaJICHTHBIH BHEITHEIKOHOMUYE-
CKUi1 00MEH B OOJBIIMHCTBE CIyYaeB TOJIKAET HAIMOHAIBLHYIO DKOHOMHKY H €€ BELyIHUe OTPACIH B JIOBYILIKY
HapacTaIoIIero TEXHOJIOTHICCKOTO OTCTABAHUS (KOHIIETITUS “TEXHOJIOTHICCKON MPOTIAcTH ), YTO MOAPHIBACT
HAIMOHATBHYO GE301IaCHOCTh CTPAHBI» .

[IpoBeaeHHBIE HAMHM HCCIIEOBAHUSI CBUACTENBCTBYIOT 00 aKTyaJIbHOCTH CTPATETUH TEXHOJIOTHMYECKOTO
HaBEPCTHIBAHUS IS TOCTHKCHUS TEXHOJIOTHUEeCKor OezomacHocTu bemapycu [12; 13]. IIpu sToM mom Tex-
HOJIOTHYECKOH 0€30MMacHOCTHIO COIMAIbHO-IKOHOMUYECKON CHCTEMBI IOHMMAETCS TaKOW YPOBEHb Pa3BUTHUS
HCTIOJIb3YEMBIX €10 TEXHUKU U TEXHOJOTHH (YPOBEHb TEXHOJOTHYHOCTH €€ SKOHOMHUKH), KOTOPBIH C y4eTOM
CYIIECTBYIOUIMX HEOIArONPUSATHBIX YCIOBHIA, €r0 HBIHEITHETO COCTOSIHUS M TMHAMUKH H3MEHEHHS 00ecIeuu-
BaeT CUCTEME KOHKYPEHTOCITIOCOOHOCTh B 60ph0e 3a OrpaHUIEHHBIE PECypPCHI Ha TIPOTSHKEHUH MPEATTHCAHHOTO
CpoOKa ee OBITHS.

Ceronus mpy aHaM3e HAYYHO-TEXHUYECKOH chepbl benapycn u ynpaBieHHH €10 MpeBagupyeT MOIX0/,
OTOXKAECTBIISIONINI PEe3yNIbTaT C 3aTpaTaMH, YTO BbIpaKaeTcs B CIENYIOIIEM: B KaYeCTBE OCHOBHOTO KPHTE-
pus yrpaBieHuUs TaHHOU c(hepoid BRICTyMaeT HapamuBanue HaykoeMkoctn BBII, ncuncnsemoii B Buie oTHO-
IICHHUSI BHYTPEHHUX 3aTpar Ha HAayYHO-HCCIIEI0BATEILCKUE M ONBITHO-KOHCTpYKTOpckue padorel (HUOKP)
Y BaJoOBOTO BhITTycKa. Tak, B [IporpamMmme commanibHO-IKOHOMUYECKOTO pa3ButHs PecnyOnuku bemapycek Ha
2021-2025 roasl B Ka4eCTBE OCHOBHOM [N Pa3BUTHS HAYUHO-TEXHIUECKOH C(hephl 0003HAUCHO «ITOBBIIICHUE
HaykoeMkoctu BBII 10 ypoBHs He menee 1 npoueHTa»3.

BMmecte ¢ TeM 04eBHIIHO, UTO pe3ynbTar ()YHKUMOHUPOBAHUS HAYYHO-TEXHHUYECKOH Cepbl HENb3sl OTOXK-
JIECTBIISITh C BOSHUKAIONIMMHU B HEH 3aTpaTaMu, KOTOPbIE MOTYT ObITh Oecrione3HbiMu. ChopMyarpoBaHHbIE
BBIIIIE Ie(PMHUIINY TTO3BOIISIOT CJIENIATh BRIBOJ] O TOM, YTO MTOJIE3HOCTHBIN 3(h(PEKT OT OCYIIeCTBICHUS HAYYHO-
TEXHUYECKOU JCSITEIIbHOCTU BBIPAYKACTCS B MOBBIIICHUH YPOBHS €€ TEXHOJIOTMUYHOCTU — YIYUIICHUN TEXHO-
JIOTHUYECKON CTPYKTYPhI BAJIOBOTO BBIITyCKa B MOJIB3Yy 00Jiee BBICOKOTEXHOJOTHYHBIX BHIOB YKOHOMHYECKON
nesTeTpHOCTH (puc. 1).

IMonesnocTHBIH 3QHEKT HHHOBAIIMOHHOTO
nporecca — U3MeHeHHe (YIIy4IIeHHe) CTPYKTYPbl
BaJIOBOTO BBIITYCKA B IOJIB3Y
1a cTpyKTYpY GoJtee BBICOKOTEXHOIOTHYHBIX BHIOB

3arparh Ha npjdo6peTeHne BATOBOTO BHITyCKa BKOHOMI/I‘ieCKOPII NIeSTEIbHOCTH
none3noit HTU

B HAYYHO-HCCJIEA0BATCIILCKOM

BosneiictBue

! |
! 1
! 1
cexrope X YPOBEHb TEXHONOTHIHOCTH | ‘YpoBeHb TEXHOIOTHYHOCTH
3 ! Sarpars ' HAIlMOHATBbHOH 3KOHOMHUKHU i HaIMOHAIBHOW SKOHOMHKI
aTpaThl ! TL=2.9 ! TL=4,1
ua HIOKP ' na HIOKP X ( ) L s ( s %
onesnas | ! \ 0
HTU | ! |
1 1 I i
1 I 1
U
Hayuno- Kommepueckuii g' !
HCCIIeI0BATEIbCKHIT NPON3BOACTBEHHBIH 0 I:[>
CeKTop CeKTop
3arparel Ha IPHOOPETEHHE
Becnonesnas Tonesnas HTU  nonesnoit HTH u3 apyrux
HTU W3 JIPYTHX UCTOYHHKOB HMCTOYHHKOB . .
BauioBblii BbIyck BasoBblii BbIYCK
{} {} B 6230BOM NepHoOIe B ILIAHOBOM IlepHoje
Apxus Jpyrue ucrounukun HTH

Puc. 1. YnydieHne TeXHOIOTHYECKOH CTPYKTYphl BaJIOBOTO BBIITYCKa
KaK KOHCYHBIH MMOJIe3HOCTHBIN P (ekT QyHKINOHUPOBAHMS HAYIHO-TEXHUIECKOH cephl:
HTU — nayuHO-TeXHUYECKast HHPOPMAIIHS;
[-VI — ynenbHbIi BeC B BaJIOBOM BbIITyCKe IPOU3BO/CTB (BUJOB 3KOHOMUUYECKOH NESITENbHOCTH),
OTHOCSIIMUXCA K IEPBOMY — LIECTOMY TEXHOJIOIMYECKUM YKIIaZAaM

Fig. 1. Improvement of the technological structure of gross output
as the final usefulness effect of the functioning of the scientific and technical sphere:
STI — scientific and technical information; [-VI — share in the gross output of industries
(types of economic activity) related to the first — sixth technological modes

2 IKOHOMHKA OpraHM3aii (IpeanpusThs) : yue6. mocobue / JI. H. Hexoporesa [u ap.] ; mox pea. JI. H. Hexopomesoit. MuHCK :
bI'9Y, 2020. C. 33.

3HporpaMMa COIMATEHO-9KOHOMIUECKoro pa3Butust Pecryonukn benmapycs Ha 2021-2025 roxsr [Onexrponnslii pecypc]. URL:
https://pravo.by/document/?guid=3871&p0=P32100292 (nara obpamenus: 09.12.2022).
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[Tpu >TOM /151 KOJIMYECTBEHHOTO M3MEPEHUS Mpe/IaraeM HCIoIb30BaTh MOKA3aTeNlb YPOBHS TEXHOJIOTHY-
HOCTH HaITMOHaIbHOH SKOHOMHKH TL (fechnological level), mpencTaBnsioniuii COO0H NEHCTBUTEIEHOE YHCIIO U3
uHTepBaja ot 1 70 6 (110 YKCITy BBIACISAEMBIX TEXHOJIOTHUECKUX YKIaI0B). JlaHHBIH MOKa3aTelh HCYUCIISETCS
B BHUJIC CPEAHEB3BEIICHHOTO 3HaYeHUs BKIagoB B BBII pa3nuuHbIX BUIOB SKOHOMHYECKOH JESTEIBHOCTH,
OTHOCSIIIIUXCSI K BBICOKMM (YHCIIOBOH WACHTU(PHUKATOP 6), CPETHEBBICOKHM (YUCIOBOW MACHTH(HUKATOP 5),
CPEIHEHU3KHUM (YUCIOBON UACHTU(GUKATOD 4), HU3KUM (YUCIOBON HACHTU(DUKATOD 3), OTCTAIBIM (THUCIIOBOMH
uneHTU(UKATOp 2) ¥ apXaudHbIM (YUCIOBON uaeHTU(HKaTop 1) TexHomorusiM cormacHo EBpomnelickomy
KJIacCU(UKATOPY BHIOB SIKOHOMHUYECKOH AEATeNbHOCTH. MeTO0MoTns, METOIMKa U OTpaskeHHbIE Ha puC. 2
pe3yabTaThl pacyeTa MmoKasaTelisi ypOBHS TEXHOJIOTHYHOCTH HEKOTOPBIX CTpaH MHpa, BKJIrouas bemapyce,
TIpUBEICHHI B [12].

yI\fJI“O\
[=INV -]
T T >

HAIMOHAJIEHON SKOHOMUKH
(cpemHEB3BEIICHHBII TEXHOYKIIAT)
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—m— benapycs  —¢— Kurait Poccuss —A— Crpannr G7

Puc. 2. luHaMyUKa HAYYHO-TEXHUYECKOTO M TEXHOJIOIMYECKOTO Pa3BUTHS
HEKOTOpBIX cTpaH Mupa B 1975-2020 rr.

Fig. 2. Dynamics of scientific, technical and technological development
of some countries of the world in 1975-2020

Pe3ynbrarel JaHHOM YacTH MCCIIEJOBAHUI MOATBEPAMIN CACIAHHBIA PAHEE BBIBOJ O CYIIECTBEHHOM U IIPU
9TOM HapacTalolleM TeXHOJIOTHYeCKOM OTCTaBaHWMU bemapycu m Poccum OT cTparerndeckux KOHKYPEHTOB,
YTO YCYTI'YOJIsIeT yrpo3bl UX TEXHOJOTHUECKOH Oe3onmacHocTu. CpaBHUTENbHAS JUHAMUKA TEXHOJIOTHYECKOTO
pa3BUTHUS AOTOHSIEMOU U TOTOHSIONIEH COLMAIbHO-DKOHOMUYECKUX CHCTEM (HA30BEM WX JTATOHHOM U aHa-
JTU3UPYEMON COOTBETCTBEHHO) MPEAOCTABISAET BO3MOKHOCTH KOJTMUECTBEHHOTO U KAYECTBEHHOTO OIpeiee-
HUS (IMarHOCTUPOBAHUA) YPOBHS TEXHOJIOTHYECKON O€30MacHOCTH JIOTOHSIONIEH (0TCTaromel Mo YPOBHIO
TEXHOJIOTHYECKOTO Pa3BUTHS) HAITMOHAIBHOW SKOHOMHKH. [Ipr 3TOM mepBbIM KpUTEpHUEM TaKOH OIICHKU
JOJIZKHa 6I)ITI) BCJIMYMHA pa3pbiBa B YPOBHC TCXHOJIOTUYCCKOI'O PA3BUTHUA MCIKIY I[OI‘OH}IGMOI\/'I u I[OFOHﬂIOHICﬁ
COLMAJIbHO-PKOHOMUYECKUMH cucTeMamu (puc. 3). Ha Ham B3mis, A TUarHoCTHPOBAHUS BBICOKOTO YPOBHS
TEXHOJIOTHYECKON 0€30MacHOCTH JaHHBIN pa3phiB HE JOJKEH MPEBBIIIATh, TIOJI0KHM, MTOJOBUHBI TEXHOIO-
THYECKOTO YKJIaJa IMPU COKPAIICHUH WIIA XOTsl Obl COXpaHEHUH JIOMYIIEHHOTO OTCTaBaHUs, 4YTO (popMaIbHO
3anucbiBaercs kak ATL ) < 0,5 npu ycnosuu TL (#,)" = TL.(¢,)".

B ciyuae ATL,>0,5 ypoBeHb TEXHOIOIHYECKON 6€30I1aCHOCTH aHAIM3UPYEMOMH COLUAIbHO-3KOHOMUYECKON
CHCTEMBI OTIPE/IEIIETCS Ha OCHOBE BTOPOTO KPUTEPHS — IIEPHOJIa BPEeMEHH Af, KOT/Ia OHA B paMKaX pean3yeMoi
€10 CTPATErny TEXHOJOTNYECKOr0 HaBEPCThIBaHMSI IOTOHUT ONEPEKAIOLIET0 €€ KOHKYpeHTa. [Ipu 3ToM toymkeH
OBITh oIpezieseH (YCTaHOBIIEH) IPUEMIIEMBIH CPOK Af,, B TEUEHUE KOTOPOT'O 3TO COOBITHE TOKHO IPOU30HUTH,
u B ciaydae At < At, ypoBEHb T€XHOJOTMUECKONH 0€30M1aCHOCTH aHAIU3UPYEMON COLUAIbHO-I)KOHOMHUUYECKOH
CUCTEMBI TaKXKe CIIeyeT CUMTATh BHICOKUM. lIpuMeHss TaHHYI0 METOMOJIOTHIO U TIPEIOKEHHBIE KPUTEPUN
K JPYTUM BO3MOXHBIM CHTYAIHSIM, TIPEJIOKHUM 1Ky Ka4eCTBEHHOH OIICHKH TEXHOJIOTHYECKOH Oe30I1acHO-
CTH aHAJTU3UPYEMOH COLMANTbHO-I)KOHOMHYECKOH cucTeMsbl (Tadm. 1).

Hcrnonp3ys MeTo HETMHEHHOTO PErPECCHOHHOTO aHATTN3a U pacueTHBIE 3HAYCHHUS I0KA3aTelNs YPOBHS TEX-
HonoruyHoctd Poccun, benapycu, Kuras u ctpan G7 B KOHKpPETHbBIE FO/bI, MbI IOJYUYUIIN YPABHEHUS, KOTOPbIE
aMMPOKCUMUPYIOT (PYHKIINH, OTIMCHIBAIOIINE JHHAMHKY TIOKA3aTeNs YPOBHS TEXHOJIOTUYHOCTH YKa3aHHBIX CTPaH
B 3aBHCUMOCTH OT (pakTopa BpeMeHH (Tadi. 2).

C ucnosnb30BaHUEM IIPUBEIECHHBIX ypaBHEHUH (cM. Tabi1. 2) B kauectBe QyHkuuit TL (f) u TL (f) Ham ynanocs
OIIpeNeNIuTh YPOBHH TeXHOIOTn4eckoi 0ezonacHocty Poccun n benapycu npu Az, = 10 (Tadi. 3), koTopble He
MI03BOJIIIOT TOBOPUTH O TEXHOJIOIMUYECKOM CYBEPEHHUTETE U CYIIECTBEHHO CHI)KAIOT YPOBEHb YKOHOMHUYECKOH
Y HallMOHAJIBbHOW 0€301aCHOCTHU JaHHBIX CTPaH.
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Puc. 3. YpoBeHb TEXHOIOTHYECKOM OE30ITaCHOCTH
COIMATEHO-Y)KOHOMUYECKON CHCTEMBI (HAIMOHATBHON YKOHOMHKH):
TL,(¢) u TL(¢) — byHKIMH ¥ COOTBETCTBYIOIINE UM KPHUBBIE,
XapaKTepu3yoLue IMHAMUKY [IOKa3aTessl yPOBHS TEXHOJIOTHYHOCTH
aHAIN3UPYEMON U 3TAIOHHOM CONMATbHO-?)KOHOMUYECKUX CUCTEM COOTBETCTBEHHO;
C — TouKa MepeceveHns yKa3aHHBIX BBIIIE KPHUBBIX; f, — TEKYIINI MOMEHT BPEMEHH;
TL,, u TL, — noxasarenan ypoBHsS TEXHOJOTUYHOCTH aHAITM3HPYEMOM
U 3TAJIOHHOM COLMAIbHO-9KOHOMUYECKHX CUCTEM COOTBETCTBEHHO B TEKYILIMI MOMECHT BPEMEHH;
ATL, = (TL,, — TL,() — aGCOMOTHOE OTCTABAHHE AHATU3UPYEMOH COLUATLHO-IKOHOMUUECKON CUCTEMBI
OT KOHKYPEHTa-THAepa 10 YPOBHIO TEXHOJIIOTMYECKOTO Pa3BUTHS
B TEKYIIUI MOMEHT BPEMEHH; ¢, — MOMEHT BPEMEHH, KOT/Ia aHaITH3HUpyeMast
COIMATbHO-YKOHOMHUUECKasi CHCTEMA 0 YPOBHIO TEXHOJIOTHYECKOTO PA3BUTHS JOTOHHUT 3TAOHHYIO;
At = t, — t, — IepHOJl BpEMEHH, B TEUEHHE KOTOPOTO aHaJIM3UupyeMast
COLIUAJIBHO-DKOHOMHUUECKAs CUCTEMA JOCTUIHET YPOBHS TEXHOJIOIMYHOCTH ATAJIOHHOM CUCTEMbI

Fig. 3. Level of technological safety of the socio-economic system (national economy):
TL,(¢) and TL_(¢) are the functions and their corresponding curves characterising
the dynamics of the indicator of the level of manufacturability, respectively,
of the analysed (catching up) and reference (catching up) socio-economic systems;
C is the point of intersection of the above curves; ¢, is the current moment of time;
TL,, and TL, are indicators of the level of manufacturability
of the analysed and reference socio-economic systems, respectively,
at the current moment of time; ATL, = (TL_, — TL,,) is the absolute lag
of the analysed socio-economic system from the leading competitor
in terms of technological development at the current time;

t, is the moment of time when the analysed socio-economic system catches up
with the reference one in terms of the level of technological development;

At =t,—t, is the period of time during which the analysed
socio-economic system will reach the level of manufacturability of the reference

Ta6numa 1
IlIxana KayecTBEHHOIT OLIEHKH TE€XHOJIOTHYeCKOii Ge30IacHOCTH
aHAJU3HPYeMOJi COUATBHO-IKOHOMUHYECKOI CHCTEMbI
(OTHOCHTEILHO JOTOHSAEMOIl CMCTeMbl, IPUHATOM 32 ITAJT0H CPABHEHMS)
Table 1
The scale of the qualitative assessment of the technological safety
of the analysed socio-economic system
(relative to the catch-up, taken as the standard of comparison)
YpoBeHb
TEXHOJIOTHUECKOH 0e3011aCHOCTH VYenosust
9KOHOMHYECKOH CHCTEMbI
ATL,<0
Boicokuii 0 < ATL,, < 0,5 npu ycnosuu TL (¢,)" > TL(¢,)'
ATL, = 0,5 npu ycnosun At < Af,
Cpenumii ATL,, > 0,5 npu ycnosun At, < At < 2At,
VYI0BIETBOPUTEIbHBIN ATL, > 0,5 npu ycnosuu 2A¢, < At < 3At,
Husknii ATL, 2 0,5 npu ycnosun 3A¢, < At < 4At,
Kpuzucusiit ATL, > 0,5 npu ycnosun At > 4At,
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Tabnuna 2

Perpeccuonnbie ypapHeHHs, allIPOKCUMUpYomue Gpynkuun
3aBHCHMOCTH YPOBHSI TeXHOJIOTHYHOCTH HAIIMOHAIBbHOH YKOHOMUKH
0T paKkTOpa BpeMeHH B HEKOTOPbIX CTPAHAX MHPa

Table 2

Regression equations approximating the functions of the dependence
of the level of technological effectiveness of the national economy
on the time factor in some countries of the world

Crpana Kos¢ppuunent Kosppuunent Cpennss ommbOKa
YpaBHeHue perpeccun o
WJIM IpyIa CTpaH KOppesuuu JIeTepMUHALINN anmnpokcumanuu, %

52 099,513
Poccusa TLyy () =29,617 - + 0,94 0,89 3,02

117 952,094
Benapych TLyy (1) = 61,947 — — 0,99 0,99 0,20

Kurait TLy(f) = exp(-26,522 + 0,014¢) 0,99 0,99 0,32
Crpanst G7 TLg,(£)=2,7-107* - 1>+ 1,029¢ + 991,399 0,99 0,99 0,71

Tabnuma 3

Pe3yabTaThl onpejieennsi ypoBHsI TeXHOJIOTHUecKoi 0e30macHOCTH
HEKOTOPBIX cTPpaH mupa B 2023 .

Table 3

Results of determining of the technological safety level
in some countries of the world in 2023

AHnanuzupyemas DTaloHHAs cTpaHa [lepuon YpoBeHb TEXHOJIOTMUECKON
cTpaHa WIH TPYIIa CTpaH BpeMeHu (Af) 0e301acHOCTH

Poccus Crpansl G7 At=o© Kputnueckwuii

Crpansl G7 At=o© Kputnueckuii

benapych N
Poccus At=13 Cpennuii

Kurait Crpanbl G7 At=23 Y0BIETBOPUTEIBHBIN

3akaueHne

B ycrmoBusx pe3koro 0ectpeneIeHTHOT0 000CTPEHIS TIT00ATBHBIX TIPOOIeM ITUBUITH3AITIHN, 00YCIOBICHHBIX
HayYHO-TEXHHUUYECKHM IIPOTPECCOM, aKTyaTH3UPyeTCs MpoliieMa MorcKa HOBOM AKOHOMUYECKOH MapaurMbl —
CUCTEMBI SKOHOMHYECKUX 3HAHUHN U COOTBeTCTBy}OHICﬁ UM IIPAKTHUKU. HpeoGnananmaﬂ B MUPEC€ CTOUMOCTHA,
3aTrpaTHas M0 CBOEH CYTH JOKTpHWHA pa3BHUTHA Jie-(haKkTo He obecrednBaeT 0e30MacHOro, M0-HACTOSIIEMY
YCTOHYHMBOTO pa3BUTHS YesioBedecTBa. DyHIaMEHTaIbHBIA HETOCTATOK ATON JOKTPUHBI 3aKIII0YACTCS B TOM,
YTO B CHIJIY CJIOKHOCTH TEOPETHYECKOI'O OCMBICIICHHS MTOJIE3HOCTH U OCOOCHHO €€ KOJIMYEeCTBEHHOTO U3MEPEHUSI
9KOHOMHMCTHI, KaK IIPABHUJII0, UTHOPHPYIOT MOJIE3HOCTHBIE XapaKTEPUCTHUKHN UCCIEAYEeMBIX 00BEKTOB U SBICHHH,
COCpE0TOYHBAs BHUMaHUE Ha UX CTOMMOCTHBIX TTapaMeTpax.

Pa3BuBaembIii HAMU PECYPCHO-TIOJIE3HOCTHBIN MTOIX0/I, HA00OPOT, Ipe/yIaracT yAeIuTh BHUMAHUE HMEHHO
TTOJIE3HOCTHBIM KPUTEPUSM OIEHKH COMATbHO-IKOHOMUYECKUX TMPOIIECCOB 1 yIpaBieHus UMH. [[pumeHenne
JAHHOTO TMOAX0Ja K HayYHO-TEXHUYECKOW cdepe MOo3BOJIMIO pa3padboTaTh METOAOJIOTHYECKHE U METOANYe-
CKHE€ OCHOBBI KOJIMYCCTBECHHOI'O ONPCACIICHUA YPOBHA TCXHOJIOIMYCCKOT0 pasBUTUA COLIMAJIbHO-3KOHOMM-
YECKHX CHCTEM, a TAK)K€ YPOBHS WX TEXHOJIOTHYECKOW 0€30TTacCHOCTH. DTO AaJI0 BO3MOKHOCThH TIOATBEPANTD
HeonycTiuMoe orctaBanue benapycu u Poccun 1o ypoBHIO TEXHUKO-TEXHOJIOTHIECKOTO Pa3BUTHS OT MHUPOBBIX
JUJIEPOB U AMArHOCTHPOBATh KPUTHUECKUH YPOBEHBb TEXHOJIOTHYECKOM Oe30macHOCTH 3THX cTpaH. [TokazaHo,
YTO yIpaBlieHHe HAyTHO-TEXHIUECKOH chepoit ¢ yI4eTOM HeOOXOAMMOCTH IIeJICHANIPABICHHOTO HapaIMBAHUS
YPOBHS TEXHOJIOTUYECKOTO pa3BuTHsl benmapycu u Poccun momKHO cTaTh OCHOBOW UX CTPATeTHH TEXHOIOTH-
YECKOIo HaBCPCThIBAHMA.

[Tomaraem, 4To mepeopueHTaIns MUPOBOI YKOHOMUKH CO CTOUMOCTHBIX, 3aTPATHBIX KPUTEPHUEB Pa3BUTHUS
HAa M0JIE3HOCTHBIE, HAIICIMBAIOIIKE Ha 00JIee Pe3yIIbTATUBHOE NCTIOIB30BAaHIE OTPAHHYCHHBIX PECYPCOB, MOKET
CTaTh OJHUM W3 KITIOUYEBBIX HAIPABICHWN YBEPEHHOTO BBIXO/A IIMBHIIM3ANNN HAa TPAEKTOPUIO OE30ITacHOTO,
YCTOWUYMBOIO PA3BUTHS.
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BBenenne

CpaBHHUTENBHBIN aHAJIN3 PA3BUTHS IOCTCOBETCKUX PECIYOIUK MTO3BOJISIET IIY0XKE IOHSITh IKOHOMHYECKHUE
TpaHc(opMalrOHHbIE TPOLECCH U BBISIBUTH BO3MOKHOCTH JJIsi COBEPILICHCTBOBAHMUSI SKOHOMHUECKOHN TOJIH-
TUKH 3a CYET 3aMMCTBOBAHUS APYT y Apyra omnelta. Hayunsie paOoThl IO JaHHOM TeMe, KpoMe IMyOauKanui
MEX/TyHapOJIHBIX OPraHU3aNH , TPAKTHUYECKH OTCYTCTBYIOT.

IKOHOMUYECKUI POCT 1 0J1arococTosiHuEe HaceJeHus

B nepsble roapl nocie nonaydeHus HezaBucuMocTu benapycek n KazaxcTan ncnbITany )kxeCTKUE 3KOHOMU-
YeCKHE MOTPSICEHHS OT Pa3pbiBa COBETCKUX IIETIOYEK JOOABICHHON CTOMMOCTH M OT OTKPBITHS HX MaJIOKOHKY-
PEHTHBIX SKOHOMHK JJIsl TOBAPOB PA3BUTHIX CTPAH, YTO BhI3BaNIO cyiecTBeHHoe najgenue BBII B 1990-1995 rr.
(8 benapycu Ha 40 %, B Kazaxcrane na 36 %). Ognaxo benapycs ¢ 1996 r., a Kazaxcran ¢ 2000 r. neperiu
K DKOHOMHUYECKOMY POCTY, KOTOPBIH y 00enx cTpaH 10 2013 1. ObLI BbILIE CPETHEMUPOBOTO POCTa, U TIOATOMY
JIOJIM UX SKOHOMHK B MUPOBOM 3KOHOMUKE POCIIH, a 3TO 3HAYMMOCTb CTpaH B Mupe (puc. 1, ocb opaunar). /Isa
BaYKHEMIIINX IMOKA3aTes — 10JIs CTpaHbl B MUPOBOM HacesieHuu u BBII — npencraBnens! B AByXKOOpANHATHON
Mojenu (cM. puc. 1), mpoaHaIu3upoBaB KOTOPYIO MOYKHO caenaTh BeIBOJ, 4To ¢ 2000 1. skoHOMUKH 1 benapycu,
n Kazaxcrana pocnu ObicTpee MUPOBOW 3KOHOMHUKH, ITI03TOMY OHHU yBEJIMYMBAJIN CBOI 3HAYMMOCTh B MHUpE
nocpeactBoM pocta goiau BBII mo TITIC. Oanaxo ¢ 2012 . temn pocta BBII u benapycu, n Kazaxcrana cran
HWKE CPEIHEMUPOBOTO U MO3TOMY CTPaHbBI CTAIM YMEHBIIATh O JAHHOTO ToKa3areis B mupe. [lpu atom
B oTnenbHbIe Tofb! (2013, 2018, 2019, 2021) Kazaxcran BoccTaHaBIMBAI BBICOKHI TEMIT POCTa U HECKOIBKO
pa3 BHOBb yBEIMYWBAJ CBOIO JIOJIIO, OJJHAKO ATOT MPOLECC HECTAa0MICH U CKOpee CBsI3aH C POCTOM IIEH Ha
HedTh. [looToOMy m bemapycu, m Kazaxcrany ciemayer pa3oOparbesi ¢ IpuIuHaMU 3aMmemiienns pocta BBIIT
nocsie 2013 1., ycTpaHUTh UX U MPOAOIIKUTH JOTOHSIOLIEE Pa3BUTHE. A 3HAYMMOCTh CTPAaH B MUpE IO J10JIe
HaceJeHUs MMOKa He BOCCTAHOBJICHA Y 000MX rocynapcts (cM. puc. 1, ock abcrucc).

A
0,50

0.45 Kazaxcran

24,
20
0,40 |

0,30

0,25 +

bemapycn 6,9

0,20 1999

ey
/

Hons 8 muposom BBII no IIIC, %

0,05 1 1 1 1 =
0,09 0,14 0,19 0,24 0,29 0,34

Jlonst B MUPOBOM HacesieHuu, %

Puc. 1. ]IByxxooparHaTHas MOz€eb TpackTopuil pa3ssurus benapycu u Kaszaxcrana.
B mapax ormeuensl BBII no IITIC Ha nymy Hacenenus, Tsic. gosi. CHIA
(paccumurano aBropamu 1o 6ase gaHHsIXx MB®)

Fig. 1. Two-coordinate model of the development trajectories of Belarus and Kazakhstan.
In balls GDP by PPP per capita in thsd US dollars are marked
(authors’ calculation on the data base of International Monetary Fund)

1HyTL K OoJiee CTOMKOM, HHKITFO3NBHON M HKOIOTHYHOM SKoHOMIKe Ha KaBkase u B Llentpansroit Aszun [Dnexrponnsii pecype]. URL:
https://www.elibrary.imf.org/view/journals/087/2023/004/087.2023.issue-004-ru.xml (gara obparuenwus: 10.05.2023) ; Tpauchopmarmst 9Ko-
Homuku Kazaxcrana [Dnexrponnsiii pecype]. URL: https://www.kas.de/documents/266501/266550/Book RUS final.pdf/2310040c-298d-
1¢7d-a8b6-cc375ea011c7?version=1.0&t=1570186733047 (nara oopamenus: 10.05.2023) ; KommiekcHsli crpanoBoit 0630p Kazaxcrana.
Y. 1. IIpeasapuTtenshast ouetka [ dnexrponnsiii pecypc]. URL: https://www.oecd.org/dev/MDCR_Phase-I_Brochure RUS web.pdf (zara
obpamienust: 10.05.2023) ; KomruiekcHsiii crpanoBoit 0030p Kazaxcrana. Y. 2. YrryOneHHbIH aHAIN3 U PeKOMEHIAINH [ DIeKTPOHHBII
pecypc]. URL: https://www.oecd.org/dev/MDCR_Kazakhstan Vol 2 web.pdf (nara o6pamenus: 10.05.2023) ; A regional policy measure
to support diversification and productivity growth in Kazakhstan and Belarus. Paris : OECD Publ., 2018. 70 p.
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Baxueiimmii pe3ynsraT 5KOHOMUYECKOTO POCTa — 3TO YBEIMYECHUE OJIar0COCTOSHHUSI, & OHO OTIPE/IEIISIeTCS
BBII no IITIC na nymry nacenenus. K 2022 r. ypoens Onarococrossnus B Kazaxcrane noctur 61 %, a B be-
napycu — 41 % ot ypoBHs OmarococTtosiHus cpeanero rpaxaanuiHa EC mpu navaiasHoMm yposue 31 u 20 %
B 1995 1. coorBeTcTBeHHO (pHc. 2). Tabnuma 1 moka3siBaet, 4To cerojHs OaarococrosiHue rpaxaan Kazaxcrana
Ha 27 % BbIlIe OnarococtosHus Tpaxiad benapycu. [1pu aToM o naHHOMY TIokazarento Kazaxcran orcraeT ot
Typuuu, rae B 2022 1. 6imarococtostare rpaxjan cocraBuiio 33 764 nomn. CIIA (mpu nokaszarene 7840 mosu.
CHIA B 1992 r.). Onnako ypoBenb Typriun Huxke cpeaaero ypoBus mo EC (54 300 momn. CLIA).

o A
70
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40 41
40
31 32
30 + 28
24
20

20
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0

1992 1995 2000 2012 2022

I'paxnane benapycu M ['paxnane Kaszaxcrana

Puc. 2. lunamuka pocta ypoBHsI 0J1ar0COCTOSIHUS
(BBII mo II1C GenopycoB u ka3axoB OT cpeaHero ypoBHs no EC;
paccuuTaHo aBTopamu 1o 6ase naHHbIX MBD)

Fig. 2. The dynamics of growth in the level of welfare
(GDP by PPP of Belarusians and Kazakhs from the EU average;
authors’calculation on data base of International Monetary Fund)

OcHoBoit axoHOMHKYecKoro pocta Kazaxcrana ¢ 2000 1. BRICTyIaeT SKCIIOPT CHIPBEBBIX pecypcoB (HedTH,
rasa, MeJId, ypaHa, MIIeHNIIbl, YT, cepbl), a bemapycu ¢ 1996 1. — BoccTaHOBIEHNE COBETCKUX COOPOYHBIX
3aBOZIOB M DKCIIOPT UX MpoayKuuu B Poccnto.

Kpome toro, 06e cTpaHbl 3HAaUNTEIHFHOE BHUMAHHE YIS TPOIOBOIBCTBEHHON O€301TaCHOCTH | ITOBBI-
meHnto 3(h(HeKTUBHOCTH CEITLCKOTO X03s1iicTBa. K 3TOMY 00513bIBaITi 3HAYNTEIIHHBIE TUTOIIAIN TAXOTHBIX 3€MEITh
Ha nymry Hacenenus (B benapycu onn cocrasistor 0,6 ra, B Kazaxcrane — 1,1 ra (mpu cpeHeMHpOBOI HOpMeE
0,2 ra)), oqHAKO pa3HOE KA9eCTBO 3eMJIM U HEOAMHAKOBBIE KIIMMATHYECKHE YCIOBHSA BEAYT K pa3HON MPOITYyKTHB-
HoctH benapycu n Kazaxcrana: ypoxaifHOCTh 3¢pHOBBIX cocTaBisieT 35 u 12 11/ra, HaZlou OT KOPOBBI — OKOJIO
6 u 2,5 TBIC. KT COOTBETCTBEHHO. B paMKax emInHOM arporpoMbInuieHHoN monutuku EADC cTouT 3amayua
COBMECTHBIMH YCHJIMSIMH ITEPEUTH K MMITOPTO3aMEIIEHUIO B CEMEHOBO/ICTBE 1 )KHBOTHOBOJICTBE M YKPEIIUTh
CBOM KOHKYpeHTHBIE o3unmH (1 Kasaxcrana Ha MUPOBOM pBIHKE 3epHa, Tt bemapycn Ha MUPOBOM pPBIHKE
MOJIOYHOM MTPOAYKIINN).

Tabnunpa 1
JuHaMuka BaxKHeHIINX IKOHOMUYeCKHX Nnoka3areieil benapyceu u Kazaxcrana
Table 1
Dynamics of the most important economic indicators of Belarus and Kazakhstan
[Toxazarenu
Crpana Ton YucneHHOCTD BBII o o6men- BBII no IIIIC, BBII no IITIC Ha | [lonsa B MupoBoit
HaCeJeHHs, HOMY KypCY, wipx gomt. CIIA | mymry HaceneHus, 9KOHOMHUKE
MJIH Y€ell. mipa pomt. CIIA noin. CIIA (BBII mo IIIIC)
1992 10,20 12,8 50,7 4963 0,152
benapych 2000 9,99 10,8 57,9 5797 0,115
2022 9,30 73,1 207,6 22 312 0,127
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OkoHuyaHue Tabm. 1
Ending of the table 1

ITokazarenu
Crpana Tox YucneHHOCTh BBII o o6men- BBIT mo IIIC, BBITmo IIIIC va | J[lomst B MEPOBOA
HaceleHus, HOMY Kypcy, wipa gomn. CHIA | gymry HacenmeHwus, IKOHOMHKE
MJIH Yell. mipa pout. CIIA nomut. CIIA (BBIIT mo II1C)
1992 17,10 2,9 120,2 7052 0,361
Kazaxcran | 2000 14,87 18,3 114,9 7727 0,227
2022 19,70 225,8 609.,9 30 544 0,369

[Mpumeuanue. [IoAroToBICHO HA OCHOBE PACUETOB aBTOPOB 10 Oa3e naHHbIX MBO.

Bakneiimmii nokasarens 17151 9JKOHOMHYECKOTO pOCTa CTPaHbl — POCT TPYAOBBIX PECYPCOB, KOTOPHIH B bena-
PYCH CHIKAETCSI YCKOPSIOLUIMMUCS TEMIIaMH, HECMOTPS Ha IPUHUMAaeMble MEpbl M UX 3P PEKTUBHOE UCTIONB30-
BaHue. B Kazaxcrane 4yncieHHOCTh HACENIEHUsI CHUKaJIach U3-3a MUrpaluu Tonbko 10 2001 r, B mocneayomue
TO/IbI HavyaJCad YCTOWYMBBIA MPUPOCT YHCIEHHOCTH HaceneHnus ¢ TemnoMm 1,3 % B rox. CpemHeroqoBoi poct
BBII no oomennomy xypcy B 2000-2022 rr. cocrasinsin s bemapycn 9,08 % u nns Kazaxcrana 12,1 %.
[To mapureTHOMY KypCy CpeIHEroJJoBoi pocT MeHble: s benapycu on paBusincs 5,98 %, mis Kazaxcrana —
7,83 %. TeMnbl pocTa JaHbl B TEKYIIMX AOJIAPaX, U JUIsl OLEHKH PealbHOTO pOCTa B MOCTOSHHBIX AOJIapax
9TH TEMIIbI CJIEAYET CKOPPEKTUPOBATh HA JOIApOBYI0 MH(IsIIKIO, KOTOpas 3a 22 roxa cocraBuna 169 % co
CPEeIHEroA0BbIM pocToM 2,42 %.

NuBecTMUMOHHBIN Mpouecc U PUHAHCOBOE pa3BUTHE

[maBHBIM (haKTOPOM KOHOMHUYECKOTO POCTA SIBJISETCSl HAKOTJIEHHE OCHOBHOTO KamuTaia (00opynoBaHue
3aBOJIOB, MH(PPACTPYKTYpa U T. [.), KOTOPOE 3aBUCUT OT HOPMBI cOepexeHnil U 3PPEKTUBHOCTU PHIHKOB Ka-
MUTaNa, OCYHIECTBISIONUX TpaHcdep cOepekeHuit B peanbHble nHBecTHIUU [1]. B Tabm. 2 mpeacraBneHs
IVIaBHbIE MHANKATOPbl MHBECTULIMOHHOTO npouecca B benapycu u Kazaxcrane.

Tabnuna 2
OcHOBHBIE HHIAUKATOPbI MHBECTUIIMOHHOTO Mpo1ecca
B Benapycu u Ka3zaxcrane 3a 2022 ., % ot BBII cTpanst
Table 2
Key indicators of the investment process
in Belarus and Kazakhstan for 2022, % of the country’s GDP
Nuaukarop ¢ ykazaHuem CpeIHEMIDOBOE
HNCTOYHHUKA JaHHBIX Eenapycr; Kazaxcran p fHa‘IeHEe
(6a3p1 JaHHBIX)
CpemHerogoBoe 3HaUCHHE BAIOBBIX cOeperke-
Huit 3a XXI B. (BcemupHbIit OaHK) 27,5 29,5 26,3
BasoBbie priHAaHCOBBIC aKTHBBI HACEICHUS
(6ank «UBSy) puBeicHEI B 9ucIUTENE, OaH- 117,0 62,0 260
KOBCKHE JICTIO3UTHI (HAITMOHAJLHBIC JTAHHBIC) 12,5 15,4 80
MIPUBEACHBI B 3HAMEHATEIE
Tocnonr (MB®) 39,7 22,4 (2021) -
PvaHqua;I KaNATAIM3alHs JOMAIIHIX KOMIIa- 2,6 (2016) 26,4 (2020) 101
Huil (BecemupHsii 6aHK)
O06wem Toproeiu akuusmu (BcemupHsiid 6aHK) 0,01 (2020) 0,23 (2020) 83,8 (2019)
KpeauTtsr yacTHOMY CEKTOPY, BKJIFOUasi KOM-
MepUEeCKHE TOCIPEANPUITHS, IPUBEICHbI 29,2 (2021) 25,6 114,8
B YHCIIHTENE, OaHKOBCKUE KpeauTsl (Bcemup- 24,1 (2021) 23,2 98,6
HBII OaHK) IPUBEICHBI B 3HAMCHATEJIC
Haxorutennsie BBezennsie [IMU (FOHKTA/T) 21,9 68,3 44
BaJ:I'OBLIe pe3epBbl, BKIItO4ast 3071010 (Bcemup- 12,4 (2021) 15.5 _
HBIA OaHK)
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OkoHuyaHue Tabma. 2
Ending of the table 2

Wuukarop ¢ ykazaHueM

CpenHeMupoBoe
HUCTOYHMKA JAHHBIX benapyce Kazaxcran
3HaYEHHE
(6a3bI JaHHBIX)
BasioBble HakOIJIEHUSI OCHOBHOTO KanuTasia
30,3 243 25,0

(cpennee 3nauenue 3a XXI B.) (MB®)

OCHOBHOM KanuTaj (YacTHBIN U TOCYIapCTBECH-
Heiil) (MBO)

I[Mpumeuanus: 1. CumBosnoM * 0003HAYCHBI pacyeThI, IPOU3BECHHBIC aBTOpamu 1o moaenu K (¢+ 1) =(1—0) K (¢) + INV(?), e
8 — amoptuzanus; INV — naBectunun. C yaerom nadopmarmy u3 6a3sl nanasix ICSD MB® i benapycn K (2014) =131 +22 =153
u s Kazaxcrana K(2014) = 111 + 26 = 137. 2. [ToaroToBiieHO aBTOpaMy 10 YKa3aHHBIM 0a3aM JaHHBIX.

150 +25=175* 115+26=141* -

AHanu3 BHIIENTPHUBEICHHON HHPOPMAIINY TTO3BOJISET CIIENATh CICAYIONTHE BHIBOJIBI.

1.V o06enx cTpaH MaJIOMOIIIHbIE OAaHKOBCKHE CHCTEMBI, COOTBETCTBEHHO, ITpomn3BoncTBO BBII MeHee yem
Ha YETBEPTh KPEIUTYETCS OaHKaMH Mpu MUPOBOM HopMme 99 %. OcHOBHAs MPUYMHA BOSHUKHOBEHUS TaKOH
CUTYyaIluH — KpaliHe HU3Kas MOHETH3all¥sl, BbI3BaHHAs MHQIISAIMEH U NeBanbBausiMu. Tak, Ha koHer 2021 .
k03(D(PHUIIMEHT MOHETH3AI[MN YKOHOMHKH B HallnoHaNbHOM BaimtoTe M2 k BBII cocrasmsut 16,3 % B benapycu
u 24,1 % B Kazaxcrane (n11 cpaBHenust: B Poccun aTot koadduirent cocrasisier 54,4 % (nanusie EBpasuiickoil
sxoHOMIYeckoi komuccuu (EDK) EADC)). Jlommapu3arus 1 BEICOKas CTaBKa pe(yUHAHCHPOBAHUS BBICTYTIAIOT
eIre OTHON MPUINHON HU3KOW MOHETH3AIINY M HEBHICOKOTO BKJIA1a B MHBECTUIIMOHHBIN MTPOIIECC 0AaHKOBCKHUX
KpeauToB. Hebombime 1 1oporue KpeauThl TOPMO3SIT pocT SKoHOMUK benapycn n Kazaxcrana, BBUILy Uero
WHBECTUIMOHHBIH IPOIECC B CTpaHax MOIACPKUBACTCS COOCTBEHHBIMH CPEIICTBAMHU MpeAnpusiTHii (B benapycu
oHH cocTaBistoT 43 %, B Kazaxcrane — 65 %) u cpencrsamu Orokera (B besapycu onn cocrasisitor 20,6 %,
B Kazaxcrane — 15,5 %), mpu 5TOM HaceneHne WHBECTUpYyeT Majo (B bemapycu 3ToT rmoka3arens COCTaBIIsET
14,4 %, B Kazaxcrane — 9 %). bonee monpoOHerit ananmm3 o Bcem ctpanam EADC mpencrasieH B [2].

Takum 00pa3om, 00eUM CTpaHaM CieayeT YISIUTh IPUCTATbHOE BHUMaHNe (PUHAHCOBOH CTa0MIBHOCTH:
yaepkanuio uHQIsIIUK B n1uamna3oHe 3—5 %, mepexoay K cTaOMIbHOMY OOMEHHOMY KypCy HAIlHOHAJIBHBIX
BaJIIOT C OTBSI3KOH €ro OT Kypca poccuiickoro pyous. benapycu u Kazaxcrany Heo0XoauMo BECTH 1IeHO00pa3o-
BaHUWE B TOprosie ¢ Poccueit n mexry co60il B CBOMX HAIIMOHAIBHBIX BATIOTaX C MTHOBEHHOW KOHBEpTAIIHEH
UX TI0 TEKyIeMy 0OMEHHOMY Kypcy. PacdeTsl B poccuiickux pyorsix mist o6enx crpad HedPHEKTHBHBI U K-
BUBaJICHTHBI pacuetam B nojuiapax CIIIA. HyxHo cHauasa 3a c4eT 3KCropTa 3apaboTarh poccuiickue pyou,
a MOTOM 3aMOPO3HTh UX B 00CTY)KHBaHHH PACUCTOB.

2. PoiHOYHAs KanuTanu3anys JoMaHux Komnanui (/isted domestic companies) y o0enx cTpaH KpaiiHe HU3-
Kast ¥ He MOYKET CITY)KUTh ICTOYHIKOM HHBECTHUIINH M3-32 TIOYTH HYJIEBOTO 00beMa OUPIKEBBIX TOPTOB aKITHSIMH.
[ToaToMy TocymapcTBaM HEOOXOAUMO YCTAHOBHUTD JUISI OTKPHITHIX aKIIMOHEPHBIX OOIIECTB JINMUT 00BEMa BBIITY-
HICHHBIX B 0OpaleHne akiuii, Harpumep xotst 061 B 10 % (Tak cenaHo BO MHOTHX CTpaHax ), JJIsl TOCTEIEHHOH
opraHu3anuy GOHI0BOTO PhIHKA M YCTAHOBICHHUS PHIHOYHON KOTUPOBKHU KLU, B TOM YHCJIE TOCTIPEINPHUSITHH.

st 6e10pycCKrX TOCIPEANPHUATHI 3TO yAauHbIi MOMEHT BBIITycKa B oOpatuenue 10—15 % axkuuii, KoTopsie
B HBIHEIITHUX YCIIOBUSX KYITAT COOCTBEHHOE HACEJIeHNE U HaceneHue naptHepoB mo EADC (ero ciemyer Takxke
JIOTTYCTHUTH K TOPTaM B paMKaX CO3/1aBa€MOTO €IHHOTO OMPKEBOTO MPOCTPAHCTBA).

3. BBe3eHHEBIE MTPsIMbIE HHOCTPaHHBIC HHBECTUIINN Y KazaxcTaHa exXeTroIHO COCTaBIsoT okoiio 3,3 % BBII
(cpenuee 3HaueHUE B MHUpE cocTaBisieT 2 %), 1 To3ToMy uX HakorieHue k 2022 r. gocturiio 154,2 Map 1ou.
CIIA, nnu 68,3 % BBII, uto mpeBbllIaeT cpeJHEMUPOBYIO HOpMY, cocTapistontyto 44 % BBII. Ognako onu
BJIO)KEHBI B OCHOBHOM B JIOOBIYY MOJIE3HBIX UCKOTMIAEMBIX, IT0ATOMY Ka3zaxcTraHy clieyeT HCIob30BaTh OMBIT
Kwurast mo pazoueHnio ceKTopoB HHBECTUPOBAHHS Ha TIOOMIPsieMbIe (BBICOKHE TEXHOJIOTHH) U CIIEP’KUBAEMBIC
(moObI4a 1Moe3HbIX NCKOMIAeMBIX ). VI3 3HAYMTEThHBIX 30JI0TOBAIOTHBIX pe3epBoB KazaxcTana, coCTaBISAIONINX
35,1 mupn gosn. CILIA, BO3MOKHO U3BSITh YacTh U HanpaBuTh B Hanmonanbueiii ponn Pecnyonuku Kazaxcran
pu 0co00M KOHTpoJie d3PPEKTUBHOCTH HcTonb3oBanus. Y benapycu nakoriennsie [IMU poBHo B 2 pasa
MEHBIIIE CPETHEMUPOBOW HOPMBI, IOATOMY B CIIOKHBIIHUXCS YCIOBHSIX CIIEAYET CTUMYJIMPOBATH PUBJICUCHHE
MU ot Kurast u noutu 150 cTtpan uHunmatussl «OAUH MOSC, OJUH MYTh)» C OPUEHTALUENH Ha SKCIIOPT.

4. Hepa3BUTOCTh PHIHKOB KalUTaa BeJeT K HU3KOW HOpMe (PMHAHCOBBIX aKTHBOB HACEJIEHUS (JETIO3UTHI,
aKIuK, oonuranyu u np.). B HakoraeHHOM OoraTcTBe B3pOCIIOro HaceseHus ux aois B Kazaxcrane cocras-
nsiet 19,4 %, B benapycu — 32,8 % npu cpennemupoBom nokazaresne 51,1 %, T. e. moka maBHoe OOraTcTBO
HAIIMX HAPOJOB — HEIBIKUMOCTH. OTMETHM, UTO, 110 JaHHBIM 6arka UBS?, cyMMapHOE GOraTcTBO JOMAIITHUX

2 o o . .
Otyerts! 0 6orarcTBe HaceneHus exxeroaHo ¢ 2000 r. rotossT mBeinapckuii 6ank «Credit Suisse» 1 M3BeCTHasE HEMEIKasi CTpaxoBast
xomnanus «Allianz», ocHOBBIBasich Ha 0a3ax maHHBIX BecemupHoro 6anka, MB® (1o cOepexeHUsIM U 1Ip. ), Ha UX K€ callTax HMEIOTCS
TIOSICHEHHSI TI0 METOIMKAM pacyeTa 00raTcTBa HaceneHus. Pe3ynbraTsl HEMHOTO Pa3HATCS, HO IPU3HAIOTCS SKOHOMHUUECKUMH KPYTaMH.
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xo3sicTB B Kazaxcrane B 2022 1. BeIpocio Ha pexopanbie 29 %, B To Bpemst kak y CILIA oHO yMeHBIINIOCH
Ha 4,1 % u3-3a majenus GoHmoBOrO phiHKa npumMepHo Ha 20 %. M3 aToro cienyert, 4to OOrarcTBO HaCEICHUS
1 ero (PMHAHCOBBIC AKTUBBI SBIISIOTCS BOJIATHIILHBIMY, HA HUX BO3/ICHCTBYIOT JICBaJIbBAIIUH, TTaJICHHS U B3JICTHI
(hOHITOBBIX PHIHKOB W IIeH Ha HeABIKUMOCTh. Kpome Toro, Kazaxcrany yxe MOXXHO 0OpaTuTh BHUMaHUE Ha
CIepP)KUBaHHUE MPOLIECCa PaCCIOCHUS HACCICHHMS, O YeM CBUICTEIIbCTBYIOT KA duirentsl [xunu: 27,8 % mo
Bcemy Hacenenuro B Kazaxcrane, 24,4 % mo Bcemy Hacenenuto B bermapycu. Otu nanusie natot benapycu 2-e
WK 3-€ MEeCTO B MHpE I10 COIMaIbHOM cripaBeuymBocTH (110 nanHsiM OOH), mokasarenb 60raTtcTBa B3pOCiioro
HaceneHus B Kazaxcrane cocrasmser 77,6 %, B bemapycu — 67,2 % (1o maraeiM 6aaka UBS). B 2021 1. uncio
MuUTHOHEpoB B Kazaxcrane coctaBuio 38 640 uenosek, B benapycu — 6949 denoBek, mpu 3TOM J0JIsE 60TaTcTBa
muutnonepoB B 2022 1. B Kazaxcrane npessimaet 0,5 %, a B benmapycu — 0,1 % ot Bcero 6orarcta. OOriee
OorarctBo ((hpuHaHcoBoe U HepuHaHCOBOE) oLeHeHO B 2022 1. B benapycu B 255 mupa nos. CLUA, nnu 348 %
BBII, B Kazaxcrane B 720 mupa nomur. CHIA, wmu 319 % BBII (GorarctBo Ha 0OAHOTO B3POCIIOTO MPEACTABICHO
Ha puc. 3). B3pocisiii rpaxknannd Kazaxcrana pacnosiaraet 0orarctBoM B 1,67 pa3a O0JIbIINM, YeM IPayKIaHuH
Benapycwu, ogHako prHaHCOBBIC aKTUBBI HE3HAUNTENHHO (Ha 3,7 %) BhIle y rpaxkaanuHa benapycu (cm. puc. 3).
CpenHeMHpOBBIE 3HAYCHUS MMOTYYArOTCSl BRICOKMMH M3-32 HAKOIUICHHOTO BEKaMU 0OraTcTBa aMEpHKaHIICB
U eBporeiues, kotopoe gocturio 551 347 nomn. CIIA u 202 163 nonn. CIIA Ha B3p0oCciaoro COOTBETCTBEHHO.
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Puc. 3. luHaMuka HaKOIUIEHUsT OOraTcTBa
(B ToM uymcie (PMHAHCOBBIEC aKTHUBBI) HaCENICHHEM (Ha Kak0ro B3pocioro, gomr. CIIIA)
(paccuurano aBropamu no 6ase nanusix Global Wealth Databook — 2023 (6ank «UBS»))

Fig. 3. Dynamics of wealth (including financial assets) accumulation
by the population (per adult, US dollars)
(authors’ calculation on the data base Global Wealth Databook — 2023 (USB bank))

N3-3a Gonee BRIpaKEHHOTO PACCIOSHUS HACEJCHHUS, B TOM YHCIIE U M3-32 CYMIECTBEHHO OOJBIIETO KOJIH-
YecTBa MHJUTHOHEPOB, MeauaHHoe 6orarcTo (25,2 teic. momt. CHIA) y ka3axoB cocTaBisieT Tonbko 43 % ot
CpeIHero 3Ha4ueHus, a y 6enopycoB — 53,5 %.

5. Hakorutennslit ocHoBHOM Kanutan benapycu n Kazaxcrana no mexxayHapoaHoi craructuke MB® noka
HeBenHK U coctasisieT 175 u 141 % BBII coorBeTcTBeHHO (115t cpaBHeHus: y Kuras 3T0oT nokaszarens paBeH
403 %, y CHIA — 240 %). HanmonanwsHas craructuka, mo nanasiM EJK EADC, B 2021 1. oneHnBana ero mo
MepBOHAYANILHOM cTOMMOCTH Oe3 amopTu3aiyu B 176 u 349,5 mupn nomt. CIIA, 1. e. 8 260 u 160 % ot BBII co-
oTBeTCTBEeHHO. OJHAKO U3 3TOM LU(PHI HYKHO BBIUECTh H3HOC OCHOBHBIX (hOH/10B (amMmopTu3auuio): a1 benapycu
sta BenuuuHa paBHa 40,7 %, nnsa Kazaxcrana — 44,1 %. [1o craructuke ESK EADC unBecTuium B OCHOBHOM
karTan 3a nociegaue S5 et ¢ 2019 . u B benmapycen, u B Kazaxcrane cHu3minck, ux g0 ot BBII cocraBuia
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cooTtBeTcTBeHHO 11 bemapycu 20,4; 21,4; 19,8; 17,6; 14,4 %, nna Kazaxcrana 18,1; 18,1; 17,4; 15,8; 14,8 %.
OueBU/IHO, YTO TAKOW YPOBEHb MHBECTHIINH BOCIIOJHSIET TOJIBKO H3HOC (AMOPTH3AIINIO) OCHOBHBIX (DOHJIOB.

6. AxTUBBI MHBeCTHIIMOHHBIX (hoH10B B Kazaxcrane Bo3pociu B 2011 . u gocturiu 8 % BBII, Ho no3nHee
cHm3uuch 10 3 % BBII (o manusiM Beemupnoro 6anka). B benapycn nx BooOie HeT, NpakTHUECKU Kak
1 OMPIKEBOW TOPTOBIH AKIHSIMH, TTO3TOMY CTPaHE CIeIyeT 3aMMCTBOBaTh OMBIT KasaxcTaHa 1mo co3IaHuio
YaCTHBIX WHBECTHIIMOHHBIX (DOHIIOB MPSIMOTO (BEHYYPHOTO) HHBECTUPOBAHUS YCTICITHO (PYHKIIMOHHPYIOIIHX
B Kazaxcrane nnoteunsix QOH/IOB, a TaKkke OBICTPO co3/1aTh equHoe OupxeBoe npoctpancTBo EADC u o0mmii
PBHIHOK KOJUIEKTHBHBIX WHBECTHUIHNH (TToapodHee cM. [3]).

B 11e110M ypoBeHB (hMHAHCOBOTO pa3BUTHS cTpaH MB® omneHMBaET ¢ TOMOIILIO HHACKCA (PHHAHCOBOTO pa3-
Butusl (financial development, FD), KOTOpBI# npeicTaBiiseT cO00H cpeHeapru(pMeTHIECKOE IBYX CYOUHICKCOB:
KavecTBa ((UHAHCOBBIX MHCTUTYTOB (financial institutions, F1) v pa3Butus peiHkoB (financial markets, FM), atu
CYOMHJIEKCHI €CTh CPEAHEB3BEIICHHOE TPEX UHICKCOB (JIOCTYII, ITyOHrHA, () ()eKTUBHOCTH ), BRIYUCIISEMBIX KaK
cpeaHee 3HaueHue cBoux 2—4 nokasareneii’. U3 puc. 4 BUJHO, KaK CHIIbHO, TT0 MHeHHI0O MB®, benapycs ycTy-
naet B puHAHCOBOM pa3BuTHU KazaxcTraHy (MCKIroueHNE — HHJEKC () OEKTHBHOCTH (PHHAHCOBBIX HHCTUTYTOB
(financial institutions efficiency, FIE)). B nenom no unaekcy FD Ka3zaxcraH, B cBOO ouepe/ib, CyIIECTBEHHO
yCTyHaeT pa3BUTHIM CTPaHAM M HAXOJUTCS Ha ypoBHE Takux cTpaH LlenTpansHoii 1 BocTounoit EBporsl, kak
bonrapus, Yexus, CioBeHUsI.
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0,52 0.57 0,61
FM access ’ FI efficiency
(moctynm) (3 dexTrBHOCTD)
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Puc. 4. CpaBHuTenbHBIN aHaIM3 HHIEKCA (rHaHCOBOro pazutus MB® 3a 2021 r. s Benapycun n Kazaxcrana
(pa3paboTaHo aBTOpaMy Ha OCHOBE JaHHBIX moprana MB®)
Fig. 4. Comparative analysis of the IMF financial development index for 2021 for Belarus and Kazakhstan
(developed by the authors on the data of IMF)

*MoapoGree cm.: Introducing a new broad-based index of financial development [Electronic resource]. URL: https://www.imf.org/
external/pubs/ft/wp/2016/wp1605.pdf (date of access: 15.05.2023).
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BHemnsia TOPTOBJIA

AHanmm3 TpuBeACHHBIX B Ta0d. 3 moKaszaresield BHEIIHEH TOPTOBIN OOEHX CTPAaH MOKA3bIBACT, YTO TEMIT
poCTa BKCTIOpPTa M UMIIOPTa KaK TOBAPOB, TAK W YCIYT y HUX OBUT Upe3BbIYaiiHO BHICOKMM. bojee metambHO
9Ta CUTyallus aHAJIM3UPYETCs Ha PUC. 5, KOTOPBIM Moka3biBaeT, kak Kazaxcran u benapych 0TBO€BBIBAIOT CBOU
JIOJT HA MUPOBOM PBIHKE TOBAPOB U YCIYT.

Tab6auna 3
Iloxa3aren BHemHell Toprosu, mipa ot CIIA
Table 3
Indicators of foreign trade, bln US dollars
[oxazarenn
Crpana Ton DKCTopT Nwmmopt YHCTBI 9KCIOPT | DKCIOpT Wmrmiopt YUCTBI 9KCTIOPT
TOBapoOB TOBapoOB TOBapoOB ycIyT ycIyT yCIyT
1992 33 4,0 -0,7 0,5* 0,8* -0,3*
Kazaxcran 2000 8,8 5,0 3,8 1,1 1,9 -0,8
2022 84,7 49,6 35,1 7,9 9,0 -2,1
1992 3,6 3,5 0,1 0,5* 0,3* 0,2*
benapycs 2000 7,3 8,6 -1,3 1,0 0,5 0,5
2022 38,4 38,5 -0,1 9,2 5,0 4,2

MMpumeuanus: 1. Pazpaborano aBropamu Ha ocHoBe HH(popmanuu 6a3el fanHbix BTO. 2. CumBonoM * 0603HaYeHsI gaHHbIe 32 1995 T

Kak BHJIHO M3 NMpHUBENEHHBIX B TAa0JN. 3 JaHHBIX, YACTHIA DIKCIIOPT TOBApOB W yciyr yBeinuuBai BBIT
B 2022 r. Kaszaxcrana Ha 14,6 %, bemapycu Ha 5,6 %.
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Puc. 5. JIByxxoopauHaTHass MOAEIb JUHAMUKH YKPYITHEHHOU TPAGKTOPUHU 3KCIOPTA TOBAPOB U yCIyT

(paccuntano aBropamu 1o 6aze ganHbx BTO)

Fig. 5. Two-coordinate model of the dynamics of the enlarged trajectory of exports of goods and services

(authors’ calculation on the data base of WTO)

JlaHHBIE BBIIIENIPUBEIEHHOTO PUCYHKA CBUJIETENBCTBYIOT 0 TOM, uTo B X XI B. tosn benapycu u Kazaxcrana
B MHPOBOM 3KCIIOPTE TOBAPOB M YCIYT 3HAYUTEIHHO YBEIMUMINCH (CM. pHC. 5). B ToBapHOM MMMoOpTe 1075
benapycu cocrasnser npumepso 0,17 %, Kazaxcrana — 0,21 % ot mupoBoro ummnopra. Hamomuanm, 9to B Mupe
noist mo BBII benapycu cocrasmsier 0,127 %, Kazaxctana — 0,37 %.
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OkcrnopTHast KBoTa (oTHOIIEHHE 3kcriopTa k BBIT) Kazaxcrana mo ToBapam u yciyram 3aBUCHT OT MUPOBBIX
1ieH Ha HeTh U koeosercst ot 30 10 39 % BBIIL. Y benapycu ona Beitie u cocrasisiet 125 % BBII, uro gaxe
JUTSL MaJIBIX 9KCITIOPTHO OPUEHTHPOBAHHBIX TOCYAAPCTB SIBIAETCA OOIBIINM 3HAUEHUEM.

VYuactue benapycu u Kazaxcrana Bo B3aumuoit Toprosie EADC oTpakeHo Ha puc. 6. 3aMeTHM, 9TO B3aNM-

Hast Toprosist benapycu n Kazaxcrana nesenuka. B 2021 r. ona gocturna 1 mupa momt. CHIA, yBeTHIHBIITHCH
3a mepuon 2017-2022 rr. va 47 %.
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Puc. 6. B3anmuslii sxcriopt 1 ummopt Kazaxcrana u benapycu
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Fig. 6. Mutual exports and imports of Kazakhstan and Belarus
within the EAEU, bln US dollars

VYrenbpHbIN BeC B3aUMHOM Toproriu benapycu B 001ieM o0beMe €€ BHEIITHEH TOProBIIK KoJieOneTcs B Jua-
na3zoHe 49,5-52,5 %, T. e. oy0BHUHA OEJIOPYCCKUX TOBApOB HIET B cTpaHbl EADC, aHaIOTMUHBIH MTOKa3aTelb
y Kazaxcrana Beipoc ¢ 20,8 % B 2015 1. 10 26,1 % B 2021 1., HO OH NO-MPEXKHEMY 3HAUUTEIHHO HUKE Y/IElb-

HOTO Beca B3aMMHOM TOProBiu benapycu, MOCKOJIbKY CBOM ChIPhEeBbIe TOBaphl KazaxcraH mpojaet crpaHam
3amaga u Kuraro.

YenoBedeckoe 1 HHHOBAIIMOHHOE pasBuTHe

B XXI B. MUpOBOI#1 ycIieX CTpaHbI U €€ OyayIlee CYIIeCTBEHHO 3aBUCST OT Ka4eCTBa YeJIOBEUSCKOTO KallH-
Taja ¥ MHHOBAIIMOHHOW CUCTEMBI CTPaHbI [4], KOTOpBIE TTO3BOJISIOT OBICTPO OCYIIECTBUTH ITUPPOBYIO TPaHC-
(hopMaIvo NPOMBIIIIJICHHOCTH U CEIBCKOTO XO3SICTBA U BRICTPOUTH CEKTOP YCIIYT, KOHKYPEHTHBIN B YCIIOBUSAX
ugpoBoit modanu3aruu (Tadm. 4) [S].

Tabnuna 4
Beaapyceb u Kazaxcran B peiitTuire OOH no yesnoBeueckomy pazsutuio (HDI)
¥ 3HAYeHHsI BasKHeINX moKa3areJei
Table 4
Belarus and Kazakhstan in the UN rating on human development (HDI)
and the values of the most important indications
Oxunaemast Oxupnaemas Cpennsis JocTmwxkenne
Crpana HDI-2021 IIPOJOJIKU- IIPOJIOJIKU- IIPOJIOJIKU- KOS(b(bI/IHI/IoeHT I'ennepuoe 17 neneii
TENBHOCTh TENBHOCTh TENBHOCTh Jlxuan, % HEpPaBEHCTBO | YCTOWYHBOIO
JKH3HH, JIET | OOy4eHus, eT | oOydeHus, JeT pa3BuTHS
benapych 60 72,4 15,2 12,1 24,4 29 34
Kazaxcran 56 69,4 15,8 12,3 27,8 41 66

[Tpumeuanue. Paspaborano aBropamu no ranasiv OOH.
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B nocnennem nnaekce yenoseueckoro pazsutus OOH Kazaxcran onepexxaer benmapych 3a cder mydmmx
rokasareliei 1o MpoJOKUTETILHOCTH 00YUCHUS U 3HAYUTEIILHO OOJIBIIEr0 BaJOBOTO HAIMOHAIBHOTO JIOX0/a
Ha JyIIly HaceJIeHus.

Onnaxo B ocnenneMm [ mo6ansHoM HHHOBamoHHOM pertunre 2022 . benapychb onepeskaet KazaxcraH, XoTs
TOXKE 3aHUMAET 77-¢ MecTo (Tabu. 5). I[IpuunHo#t TaKOTO TIOJIOKEHUS SIBIISIFOTCSI HU3KHE TTOKA3aTeNId Y 00enX
CTpaH IO Pe3yTbTaTUBHOCTH MHHOBAIIMOHHBIX CHCTEM: Majioe KoinumdecTBo PCT-aTeHTOB, myOmuKanuii B rpe-
CTIIKHBIX )KypHaax, BXOISIIUX B 0a3y «Scimagoy», U HU3Kas IIUTUPYEMOCTh Pa0OT HAIIMOHAIBHBIX YUCHBIX.
VY benapycu otiuunble nokasatenu no sxcropty UK T-yenyr (10-e mecto B Mupe) B otnuune ot Kazaxcrana
(115-e mecto B Mupe). OTHAKO B CBS3H C IEPEe310M OOJIBIIIOr0 KOJUYEeCTBa porpaMmMucToB 13 Poccuu B Ka-
3axXCTaH U MN3-3a BHUMaHH MIPABUTECILCTBA K 3TOMY CCKTOPY OUCBUAHO, YTO Kazaxcran B Ommxaiiime oAbl
YIIYUIINAT JAHHBIHM [10KA3aTElb.

Tab6auna 5
Benapyces n Kazaxcran B peiitunre BOUC no unnoBauuonnomy passutuio (GII)
W 3HAYEHHS] BAXKHEHIINX MoKa3aTeJiei
Table 5
Belarus and Kazakhstan in the WIPO rating on innovation development
and the values of the most important indicators
Konuuectso Beicoxo- DKcnopt
Input | Output | Komruectso KonnuectBo | myGnuka- Hurvpye- texHono- | MKT-3kc- Kpea-
Crpana | GII | (moteH- | (pe3yiib- | MOOMIIBHBIX . MOCTb o
PCT-niarenToB| 1mii B 6aze THYHBIH  |[IOPT yCIIYT| THUBHBIX
a) Tarel) | Tene(OHOB (h-nHnexc)
«Scopus» 9KCIOPT TOBapOB
Bemapycs | 77 | 86 | 63 (522’3 Ha (0’613Ha (61’31‘3 759.8) | 253 or | (7 513 or| (0 7503 or
Y I'vnpa BBIT) 1 wapn BBIT| 1 wipn BBIT ’ 31<énoOTa) BKéHOOTa) 3Kénoo a)
o I1T1C) mio [1I1C) tio I1TIC) P P Pr
65 73 117 36 115 79
(3,0 Ha (0,1 Ha (3.9 Ha o o N
Kazaxcran| 83 65 97 1 93(5,3) | (5,2%or | (0,3 % ot | (0,1 % ot
wpa BBIT| 1 mrpn BBIT) 1 mpn BBIT IKCIIOPTA) | IKCTIOPTA) | FKCIIOPTA)
o IMIC) | no IMIC) | 1o IIIC) P P pT
[Ipumeuanue. Pazpaborano aBropamu o ganasiM BOUC.
3akJ/ioueHue

Benapych n Kazaxcran cymecTBeHHO pa3muyainuch 0 SKOHOMHYECKOMY TIOTEHIIMATY K MOMEHTY 00peTeHuUs
He3aBUCUMOCTH: benapych Obu1a coopounsMm riexom CCCP ¢ orpomHoi 06padaTsiBaromeit 1 He(hTeXUMUIe CKOH
MIPOMBIIIUIEHHOCTHIO, a Kazaxcran — pecypcHO# SKOHOMHKOM W TIOCTABIIMKOM OTPOMHOTO KOJIMYECTBA MOJIEe3-
HBIX HUCKOTIaeMBbIX (HE(Th, Ta3, 30J10TO, ypaH u T. 1.) 11 3aBogoB CCCP (BBII mo IIIIC B 1992 1. B benapycu
cocrasisit Toneko 70 % ot ypoBHs Kazaxcrana).

[Tanerne s5KOHOMUK 00EHX CTpaH B pe3yiIbTaTe paciiaja COBETCKIX XO3SIICTBEHHBIX CBSI3€H MPOI0IDKAIOCH
B benapycu 10 1995 1., uto cokparuino BBII na 40 %, B Kazaxcrane mo 1999 r., uro coxparmno BBII ma 30 %.
Hanee no 2012 1. 5KOHOMHKH 000UX TOCYAAPCTB POCIH C TEMIIOM BBIIIE CPEAHEMHPOBOTO, COOTBETCTBEHHO,
cyuiecTBeHHO yBenuumiuch 1o BBIT benapycu u Kazaxcrana B Mupe, 4To 103BOJIUIIO OTJEIbHBIM 9KOHO-
MHUCTaM 00CY/1aTh MPUIMHBI Ka3aXCKOTO U OEJI0PYCCKOTO «IKOHOMHYECKOTO Yy/ia» U MPHUYUHBI MEAJIEHHOTO
AOKOHOMHYECKOTO pocTa 3TuX cTpan nocie 2013 1. [Iprunnoii aToro pocra y Kazaxcrana, 0bICTpO BOCCTAHOBUB-
IIeTO ¥ PaCIIMPHUBIIETO JOOBIYY MOJIE3HBIX HCKOMIAEMBIX 33 CUET MHOCTPAaHHBIX MHBECTULINH (JTrOepanu3anus
JIOITyCKa MHOCTPAHIIEB K MPUPOIHBIM PECYpcam), CTaia ChIpheBas peHTa. DKOHOMHYECKOMY pocTy bemapycu
CI0COOCTBOBAII BOCCTAHOBJICHHE U MOJIEPHU3AIINS COBETCKIUX COOPOYHBIX 3aBOJIOB M HAJTAXKMBAHKE SKCIIOPTA
ux npoaykiuu B Poccuro 3a cuet ycranosneHus [Ipesunentom Pecyonmmku bemapych cBsi3eit ¢ poccHiicKuMu
pernoHamu.

B Kazaxcrane, mpoBO3IIIacHBIIIEM C TIEPBBIX JIET HE3aBUCUMOCTH KypC Ha TIOCTPOCHHE COBPEMEHHOW HHTY-
CTpHABbHOM SKOHOMUKH, 70 TIQJICHUS [IeH Ha MUPOBBIX CHIPHEBBIX phIHKaX B 2014 T. Ha caMOM JieJ1e MPOUCXOANIT
MIPOIIeCC JeUHAYCTPHATH3AINHN U3-3a MEIUIEHHO PEaTH30BhIBAEMbIX 3aIUIAHIPOBAHHBIX B MHOTOUHCIICHHBIX MPO-
rpamMax H. Hazap6aesa (Kazaxcran-2030, Kazaxctan-2050, Ctparermueckuii uran — 2020 u ap.) pedopm. Je-
WHIYCTPHAIN3AINN CITOCOOCTBOBAI U BBIC3]] 3HAYUTEIHHON YaCTH PyCCKUX U HeMIIeB (0K0s10 800 ThIC. YSITOBEK)
Ha UCTOPUYECKYIO POAHMHY, YTO CYIIECTBEHHO MOBIMSIO Ha TUHAMHUKY TPYIOBBIX pecypcoB. JpaiiBepamu
pocra ObLTH chipbeBasi peHTa U nudepanuzanus s npuroka [IMU, kortopsie obecneunanu B 2000-2014 rr.
BbICOKHE TeMItbl pocta BBII u 6iarococrosiaust HaceneHus. CTpeMuTenbHOe yBenndenune Haceaerus ¢ 2000 1.
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u 3dext monooro HaceneHus (6osee 26 % HaceneHuss MoIoke 16 JIeT) Jar0T MOTEHIMA JUIst Oy IyIIero 3a-
utaHupoBanHoro B Kazaxcrane crpoutenscrBa urndycmpuu 4.0 Ha 0OCHOBE HU(PPOBU3AIHH.

OO6meit yepToit SKOHOMHUYECKOTO pa3BuThs benapycu u Kazaxcrana siBisieTcss COCTaBIAIOMINN MOYTH TI0-
nosuny BBII rocynapcTBeHHBIN ceKTOp. 31eCh TakKe BaXkKeH 0OMEH OIBITOM IO TTOBBIIIEHUIO KaueCcTBa KOPITO-
PaTMBHOTO YIIpaBIEHHUS rocyaapcTBEHHBIM cekTopoM. B KazaxcTane rocynapcTBEHHBIM CEKTOPOM YIIPABISET
WHBECTHIIMOHHBIN (oHJ «Campyk-KazpiHay, KOTOpOMy MepeaHbl aKIIMKA TOCYJapCTBEHHBIX MPEANPHITHH,
B benapycu — oTpaciieBble MUHHCTEPCTBA U [ OCKOMUMYTIIECTBO. Y 00€HX CHCTEM O4€Hb MHOTO IIPOOJIeM 1 He-
JIOCTATKOB, M TIpeZicTaBisieTcs, 4To benapycu u Kazaxcrany cieayer 3auMcTBOBaTh ONbIT KuTas 1o co3nanuio
€IMHOTO OpraHa KOHTPOJIS TOCYJapCTBEHHBIX AKTUBOB U YIIPABICHUS WU ISl TPUYMHOXESHHS ITHX aKTHBOB.

[IpnunHamu 3aMesieHnst 3kKoHOMH4Yeckoro pocta benmapycu n Kazaxcrana nociie 2013 r. Ha3pIBaroTcs
CTarHalusl SKOHOMHKH TJIaBHOTO napTHepa — Poccun nocne cankuuii 2014 1., TOByIIKa «CPEIHETO JOXOAa,
HesocTaTouHast SPPEKTHBHOCTD TOCTIPEIPUATHA, HEOOXOAUMOCTh CYIIECTBEHHOW MOJICPHU3AIMU WHHOBA-
IIUOHHBIX CUCTEM.

Bbrictpsiii poct BBII benapycu u Kazaxcrana Ha nepBoi CTaJiuu CTPOUTENIbCTBA HAITMOHATBHBIX YKOHOMHK
CIocoOCTBOBAJ YBEITMUEHHUIO 0OraTcTBa HaceIeHHs. BMmecTe ¢ TeM Hepa3BUTOCTh PHIHKA KOJUIEKTHBHBIX HHBE-
CTUIMI U MHBECTUIIMOHHBIX (DOHJIOB BEJIET K CITA00MY BOBIICUCHUIO COCPEIKEHHIT HACETICHHS B MHBECTHIIMOHHBIH
nporiecc. B urore MamoMonHbiit 0aHKOBCKHUI CEKTOP ¥ c1ab0pa3BUThIN (HOHOBBIN PHIHOK Y 000MX TOCYIapCTB
CAEpKUBAIOT MHBECTULIMOHHBIN MpoIiecc U NH(POBYIO MOJEPHU3ALINIO TPOMBIIUIEHHOCTH B urdycmpuu 4.0.
[ToaToMy TiepBOCTETIEHHOM 3a/1aueii Ui U3MEHEHUS! CIIOKUBIICHCSI CUTYaIlUH SIBJISIFOTCS TIOIaBIeHuEe HHIIS-
UM 1 TIEPEXO0]T K CTA0MITLHBIM KypcaM HallMOHAIBHBIX BAJIOT, YTO IO3BOJIUT HAPACTUTH JACTIO3UTHBIC PECYPCHI
0aHKOB M YBEIMYHUTH UX POJIb B GPUHAHCHPOBAHHY WHBECTUIIMH U MHHOBAIM (0aHKOBCKHE BEHUYpPHBIE ()OH/IBI).
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OINITUMUMBAINA BEAOPYCCKHUX TYPUCTUYECKUX ITAATPOPM,
HATIPABAEHHASA HA ITPUBAEYEHWE KUTANCKHUX TYPHUCTOB

YKAH SHBSHBY, H. A. KAPAYYH", YAH XYIH"

l)l’iefzopyccmd eocyoapcmeennulil ynugepcumem, np. Hezasucumocmu, 4, 220030, 2. Munck, Berapyco

Pa3Butue 3xoHOMMKH Typu3Ma B besapycu BbICTyNaeT BaXKHOHN 4acThIO HALIMOHAJIBHOM CTpAaTeruu yCTOMUUBOIO pa3BU-
tusi. B Kurae, KoTopbiii O5U1 MUPOBBIM JIHAEPOM I10 BBIE3LY TYPHCTOB, KAK OJKHJIACTCS, YBEIMUHUTCS KOJIMYECTBO TYPHCTOB
n3 benapycu u akTUBU3UPYETCs Bbe3AHOM TypHu3M. B HacTosee Bpems benapyce npeanpuHsia MHOTOYHCIEHHBIE MEPBI
JUI TIOTy4eHUs MPEeUMYILecTBa B MIPUBJIEUEHUN TypUCTOB U3 Kuras, a1 uero mpeaycMOTpeHbl BO3SMOXKHBIE PELICHUS
TI0 ONITHUMU3AINHN OEIOPYCCKUX TYPUCTHIECKHX Iu1aTopM. B riccienoBanuy ¢ IOMOIIBIO CPAaBHUTEILHOTO aHAIM3a BhI-
SIBJISIFOTCSI CHJIBHBIC U CJIa0bIe CTOPOHBI OEJIOPYCCKUX TYPUCTHYECKHX IIaTPOPM, pacCMaTpUBAIOTCSl HOBbIE TEHICHIMN
B aHAIM3UPYEMOH cdepe 1 N3ydaroTcst TPYIHOCTH, BO3HHUKatoImue y Typucto 3 Kutas. Crparerun ontumusanun 0eno-
PYCCKHX TypHUCTHUECKHX TIAaT(OPM BKIFOYAIOT COJEHCTBIE HHTErPALMK M COBEPIICHCTBOBAHUIO KOCUCTEMBI, IPOJIBHU-
YKEHHE HMHHOBAIIMOHHBIX METOZ0B IIPON3BOCTBA M HHHOBAIIMOHHBIX OM3Hec-Mozesnel. CrenaH BbIBOA 00 9 QeKTHBHOCTH
ONTHUMHU3AINN TypUCTHUECKHX MIaTdopm berapycn ¢ TOUKN 3peHHst 5KOHOMHKH.

Kniwouegwie cnosa: typuctinueckas miardpopma; benapycs; Typuctsl u3 Kuras; ontumunzanms.

OPTIMISATION OF BELARUSIAN TOURISM PLATFORMS AIMED
AT ACQUIRING CHINESE TOURISTS

ZHAI YANYAN', I. A. KARACHUN®, CHANG HUI*

*Belarusian State University, 4 Niezaliezhnasci Avenue, Minsk 220030, Belarus

Corresponding author: 1. A. Karachun (karachun@bsu.by)

The development of the tourism economics in Belarus is an important part of the national sustainable development stra-
tegy. As once the largest tourist outbound country, China is expected to increase the number of Belarusian inbound tourists
and to improve the level of inbound tourism consumption. At present, Belarus has taken numerous measures to give it an ad-
vantage in acquiring Chinese tourists. In order to further attract Chinese tourists, the optimisation of the Belarusian tourism
platforms provides possible solutions. The authors of the article use the comparative analysis method to study the relative
strengths and weaknesses of Belarusian tourism platforms. Then they analyse the new travel trends and dilemmas of Chinese
tourists. Strategies for Belarusian tourism platform optimisation include promoting the integration and improvement of the
ecosystem, promoting the innovation of production methods for the co-creation of tourist value, and promoting the innova-
tion of business models. Finally, the effectiveness of Belarus tourism platform optimisation on the economics is concluded.

Keywords: tourism platform; Belarus; Chinese tourists; optimisation.
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Introduction

The tourism economics occupies a very significant place in the national economics and sustainable develop-
ment economics. International tourism is an essential part of the tourism economy. International tourism plays
an important role in increasing international cultural exchange and cooperation, boosting foreign exchange
reserves, bridging the trade deficit. Belarus has excellent natural conditions for tourism, such as culture, his-
tory and a unique natural landscape. The development of online tourism platforms is breaking down space
barriers in the development of international tourism and is a new growth point for the tourism economics. In
order to promote the development of the tourism industry, in the National strategy for sustainable socio-eco-
nomic development of the Republic of Belarus for the period up to 2030, Belarus clearly stated the develop-
ment goal of making country’s tourism revenue account for 0.1 % of the world’s development target for the
development of tourism [1]. Therefore, increasing the number of Belarusian international tourists to develop
international tourism potential is the key direction for the development of tourism economics in Belarus. In
recent years, relations between China and Belarus have grown rapidly and attracting more Chinese tourists
could provide new insights into the growth of the Belarusian tourism economics.

There are some contemporary researches on this topic. L. M. Gaidukevich studied the history of tourism
cooperation between Belarus and China during 2013-2020 [2], Li Yuanyuan used data analysis to find that the
development of China — Belarus tourism plays a key role in the national economy, but cultural insufficient under-
standing and other issues hinder the development of tourism between the two countries [3], S. Holubeu, V. Suhak,
A. Avsyuk, Jianbo Chen analysed Belarus’ tourism service exports to China from a macro level [4], M. V. Sauchuk
and E. A. Hrechyshkina proposed that Belarusian tourism and hotel-related enterprises use Internet marketing to
be more competitive [5]. Based on the relevant literature, it is found that China — Belarus tourism has gradually be-
come a hot issue. Internet marketing and publicity are important ways to develop Belarus’ tourism exports. In order
to access more Chinese tourists, this paper will analyse the relative advantages and disadvantages of choosing
the Belarusian platforms as a tool based on the study of Belarus’ strengths. And after consideing the new trends
in Chinese outbound tourism and the plight of tourists, it proposes an optimisation strategy for the Belarusian
platforms. It is expected to provide a reference for the development of the Belarusian tourism economics.

Reasons for targeting Chinese tourists

Unique advantages of Belarus in attracting Chinese tourists. Compared to other countries, Belarus has
a great advantage in attracting Chinese tourists. First of all, Belarus has good natural conditions for the tourism
economy, such as beautiful natural scenery. Also, both China and Belarus have historical origins [6]. Belaru-
sian history and culture are key factors in attracting Chinese tourists. The two countries implemented mutual
visa-free access in 2018. The implementation of the policy has cleared numerous obstacles for Chinese tou-
rists to travel to Belarus. Furthermore, Belarusian commerce has strengthened its cooperation with UnionPay.
The popularity of China UnionPay cards in supermarkets and automated teller machines has provided Chi-
nese tourists with consumption convenience [7]. Belarus has also enhanced its signage in Chinese at airports
and hotels, providing travel convenience. Besides, the promotion of Belarusian culture in China has been en-
hanced. For example, 2018 has been designated as the year of tourism in Belarus and China. There is already a
certain foundation for Chinese tourists to travel to Belarus. Further, in 2023 China — Belarus relations took a new
step forward and developed into an all-weather, comprehensive strategic partnership. And in the statement, it was
emphasised that they will further expand cooperation in the field of tourism and increase the number of direct
flights between the two countries. The implementation of these new measures provides convenience for the travel
of Chinese tourists, which is conducive to further releasing the potential of Chinese tourists travelling to Belarus.

Potential of Chinese tourists travelling to Belarus. Chinese tourists have a vast demand for outbound tra-
vel. Accordmg to World Tourism Organisation (hereinafter - UNWTO) data', the number of outbound tourists
showed an increasing trend from 2016 to 2019, reaching 154.63 mln people in 2019 Compared to China’s huge
outbound travel population, the number of Chmese tourlsts travelling to Belarus is relatively small. However,
there has been an upward trend since before the epidemic?, and it rose to a record high of 47 thsd in 2019. China
became the fifth-most frequent visitor to Belarus this year. But since the outbreak, Chinese outbound tourism
has almost come to a halt, and the number of Chinese tourists travelling to Belarus has fallen sharply. In 2023,
the optimisation of China’s management policy has restarted outbound tourism and brought about a revival in
demand for Chinese outbound travel. Belarus already has a unique advantage in the face of China’s huge outbound
tourism market. If the problems encountered by Chinese tourists on their way to Belarus can be solved, it will
help Belarus further to develop the Chinese market and to increase the number of Belarusian tourists (table 1).

'Global and regional tourism performance — 2023 [Electronic resource]. URL: https://www.unwto.org/tourism-data/global-and-
regional-tourism-performance (date of access: 24.05.2022).

*Number of organised visitors — 2023 [Electronic resource]. URL: http://dataportal belstat.gov.by/Indicators/Preview?key=223404
(date of access: 22.05.2022).
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Table 1
Related tourism numbers statistics, mln people
Year
Indexes
2016 2017 2018 2019 2020 2021 2022

Number of Chinese outbound tourists 135.13 143.04 149.72 154.63 20.33 - -

Number of Chinese tourists entering
Belarus

Number of inbound tourists to Belarus 1.09 1.11 1.15 1.18 3.56 3.36 4.92
Note. Developed by authors, based on the data of the UNWTO and National Statistical Committee of the Republic of Belarus.

0.0185 | 0.0182 | 0.0307 | 0.0470 | 0.0189 | 0.0104 | 0.0043

Spending potential of Chinese tourists to Belarus. Chinese outbound tourism can generate significant
inbound tourism spending potential for Belarus. The table 2 provides statistics on the level of Chinese out-
bound tourism spending per capita, Belarusian inbound tourism spending per capita, and world international
tourism spending per capita for 2016—2022. Taking the data before the epidemic as an example, the per capita
consumption of China’s outbound tourism in 2019 was 1647 US dollars, far higher than the world’s per ca-
pita consumption level of international travel of 1 thsd US dollars. However, the per capita consumption level
of Belarus inbound tourism is only 76 US dollars, and its inbound tourism consumption is still relatively low.
Chinese outbound tourists have strong consumption power. If the consumption of Chinese tourists in Belarus
can be increased, it can bring considerable economic momentum to Belarus. In order to further strengthen the
consumption potential of Chinese tourists, it is necessary to provide Chinese tourists with high-quality pro-
ducts and services, establish a complete online tourism consumption system, and promote the consumption of
Chinese tourists in Belarus more systematically and comprehensively.

Table 2
Related tourism consumption statistics, US dollars
Year
Indexes
2016 2017 2018 2019 2020 2021 2022
Chinese expenditure per departure 1852 1803 1852 1647 6445 _ _
Travel receipts per arrival in Belarus 65 72 77 76 100 127 _
Global inbound travel receipts 985.48 | 988.52 | 1017.03 | 1000.72 | 1351.13 | 1375.26 | 1050.59

Note. Developed by authors, based on the data of the UNWTO and National Statistical Committee of the Republic of Belarus.

Research on tourism platforms in China and Belarus

As an essential driving force in the development of the tourism economics, online tourism platforms provide
tourists with convenient, comprehensive and rich tourism services that can offer solutions to the problems they
encounter in their travels. Belarusian tourism platforms and Chinese tourism platforms are important options
for Chinese tourists travelling to Belarus. Faced with the choice of dozens of online travel platforms in China
and Belarus, it is difficult for Chinese tourists to determine which travel platform is the best to choose. And
neither in China nor in Belarus any tourism platform can meet all the needs of tourists. Therefore, tourists
need to switch between multiple platforms to avoid situations where the journey is blocked due to insufficient
information collection. The information on different platforms is not updated in time, resulting in information
deviation. Tourists need to distinguish and filter out useful and accurate information. This is a very difficult
challenge, which will greatly increase the cost of judgment and psychological pressure on tourists, especially
for first-time tourists to Belarus. This runs counter to the direction of tourism cooperation between China
and Belarus. Therefore, in order to meet the travel needs of Chinese tourists, obtain higher tourism benefits,
improve to the level of tourism services, and better meet the development needs of the Belarusian tourism
economy, it is particularly important to create a one-stop, comprehensive tourism platform. The author of article
compare three travel platforms recommended by the Embassy of the Republic of Belarus in China with two
Chinese headline travel platforms and analyse them to conclude that Belarusian tourism platforms have relative
advantages and are more suitable for optimisation and improvement (table 3).
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Relative advantages of Belarusian tourism platforms. Firstly, the platforms have an industry-chain ad-
vantage. On the one hand, it expands on the upstream resource side and gathers travel resources from all over
Belarus. The platforms integrate relevant resources through agents and links to provide tourists with a wide
range of travel products and services, capturing the Belarusian market. This includes hotel and homestay re-
servations, group and independent tours, tour guides, and introductions to attractions, food, shopping venues,
etc. Compared with the Belarusian tourism platforms, the Chinese tourism platforms have less content related
to Belarus-related tourism, for example, a lack of development of tourist routes, inaccurate tourism policies,
absence of car rent, tour guides, and other services. Belarusian platform at the downstream end has carried out
channel penetration. Belarusian travel agencies mostly cooperate with online platforms and offline stores, which
can solve problems encountered in the journey for customers in a timely manner and easily gain a stronger
sense of trust. Therefore, compared with the Belarusian tourism platforms, the Chinese tourism platforms have
a higher cost to open up the industrial chain.

Secondly, Belarusian tourism platforms have a price advantage. Belarusian tourism platforms are deeply
rooted in the local tourism market and serve millions of tourists a year. Their travel resources and customer
resources allow them to offer better prices to tourists.

Thirdly, the platform has an information advantage. Important information on most websites can be linked
directly to the official website. Especially for visas, it has more comprehensive information for Chinese tourists
and can give more accurate and timely assistance. Therefore, in the face of Chinese huge market and consump-
tion power, the construction of Belarusian tourism platforms with Chinese tourists as the main target group
has strong relative advantages. However, there is still a gap between the Belarusian tourism platform and the
Chinese market, so further optimisation is needed.

Weaknesses of the Belarusian tourism platforms. The gap between the Belarusian platforms and Chinese
tourists can be divided into five main points. Firstly, international service content on the platform is lacking.
For example, issues such as purchasing air tickets for international travel, insurance, and visas have not been
completely resolved, causing tourists to be full of worry and anxiety about the trip. The increased uncertainty
during the trip can add to the purchasing burden of tourists. Secondly, the promotion of Belarusian tourism
platforms is mainly focused on social media, such as /nstagram, with zero promotion on popular Chinese so-
cial media. This results in Belarusian tourism platforms having less visibility in the Chinese market and being
usually only known to a very small audience of people who have previously lived in Belarus or traveled there.
It is therefore very important to find a suitable promotion for Chinese tourists to open up the Chinese market.
Thirdly, the payment system is still limited. Because most payment systems do not support common Chinese
methods such as UnionPay, Alipay and WeChat Pay, Chinese tourists are somewhat restricted in their spending.
Fourthly, there are some language issues. At present, there are still gaps in services such as page settings, cus-
tomer service, and tour guides. Fifthly, the single form of platform interaction does not conform to the habits
of Chinese tourists and is less likely to attract their interest. On the whole, the Belarusian tourism platforms
are more oriented towards tourists who have already arrived in Belarus and is less in line with the habits of
Chinese tourists. As a result, the Belarusian tourism platform still have numerous shortcomings for Chinese
tourists throughout their journey. Only by further upholding the unique strengths of Belarusian tourism plat-
forms while addressing their weaknesses they can become the first choice for Chinese tourists visiting Belarus.

New trends and dilemmas in Chinese outbound tourism

New trends in Chinese outbound tourism. As the external environment and China’s policies change,
the trends of Chinese outbound travelling are also changed. According to the latest research following the
Chinese desegregation policy, the latest trends in Chinese tourist travel are characterised by the following®.
In terms of population characteristics, the number of the first batch of outbound tourists has returned to the
trend of more women than men, accounting for about 6 to 4. This group is dominated by a younger group of
23-33 years olds, who account for 57.1 % of trips. In terms of consumption characteristics, China’s outbound
travel consumption is relatively high*, and those who spend more than 10 thsd yuan account for 48.5 %. Young
people are more willing to pay for high-quality travel products and more in-depth, personalised experiences. For
example, airplanes and mid-range hotels are the main consumption choices. In terms of travel characteristics,
the group has three main features. Firstly, group travel is the most popular, with 77.7 % of visitors choosing
to travel with friends, couples, or families. Secondly, the number of days of travel is longer, with more than
57.4 % travelling for more than a week”. Therefore, Chinese holidays provide convenience for the integration of

*Where did the first group of young people who went abroad go? [Electronic resource]. URL: https://hub.traveldaily.cn/report/364
(date of access: 23.05.2022).

*Ibid.

*Ibid.
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travel time. Thirdly, as outbound travel has become a fashionable way to travel for younger groups, making tips
as well as sharing travel has also become one of the main factors in Chinese tourists’ travel decisions nowadays.
According to data from Mafengwo, it has updated 150 guides for more than 100 overseas destinations, helping
more than 10 min travel users®. Now that Chinese outbound travel has entered a new phase, Belarusian tourism
platforms can only achieve growth in Chinese tourists by proposing new ideas for developing and attracting
clientele based on changes in the characteristics of the Chinese tourist population, consumption characteristics,
and travel characteristics.

The dilemmas of Chinese tourists travelling to Belarus. Tourism is an industry based on the provision of
tourism services, which dictates that the most fundamental and important task of tourism is to understand
the tourists’ dilemmas and, to enhance the experience they receive during their trip. In order to better describe the
needs of Chinese tourists travelling to Belarus, it is necessary to explore their behaviour, feelings, and thoughts
during the stages of the trip and capture their customer experience throughout the journey. The paper maps
the omnichannel process of Chinese tourists travelling to Belarus by creating a customer journey map. The
omnichannel process of travel is divided into three parts according to the timeline: prepare-travel, in-travel,
and post-travel, as shown in the table 4.

Customer journey map of Chinese tourists travelling to Belarus

Table 4

Prepare-travel
Phases In-travel Post-travel
Research Booking (fly and stay) (depart and sharing)

Touchpoints | e Baidu, Google, Douyin, e Belarusian tourism plat- e Belarusian tou-| e Map platform

Kuaishou forms rism platforms (Yandex Go)
e Belarusian tourism plat- e Airline platform o Airline platform| e Belarusian tou-
forms o Viber, Telegram, WhatsApp | e Map platform |rism platforms
o Airline platform (Yandex Go) e Airline plat-
e Government official web- form
site
Doing e Search travel website o Flight hotel (homestays), o Flight status in-| e Booking trans-
o Attraction information car rental quiry portation
inquiry e Picking up a travel itinerary | e Booking in e Tax refund
o Smart travel itinerary (tour group, tour guide) travel activities e Travel informa-
planning recommendation e Insurance, visa (tour group, tour | tion sharing
(reviews) guide)
e Flight, accommodation, e Views itinerary
food, shopping, other trans- e Find a restaurant
portation e Shopping
e Policy requirements (visa
policy, insurance)

Problems e Non-acquaintance with the | e Lack of opportunity to pay | e Need to switch | e Lack of plat-
Belarusian website or tourist | for UnionPay, Alipay and between different | form for experien-
attractions WeChat Pay platforms increa- |ce sharing

e Inaccessibility of Chinese | e Non-acquaintance with ses workload
version insurance purchase and visa

e Non-acquaintance of poli- |details
cy details e Inconvenience of commu-

e Lack of opportunity to nication software
make travel plans

Ideas for e Promotion in Chinese e Addition of payment me- e Integration of e Increase of the

improve- social media thods in China resources during | sharing part of the

ment ¢ Creation of the website in | e Increase of the way of com- | travel to reduce strategy
Chinese munication in China the difficulty of
e Addition of detailed e Detailisation of insurance, | travel
attractions description and visa and other positions
reviews
e Increase of the part of
travel planning

SWhere did the first group of young people who went abroad go?..
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The dilemmas need to be addressed for Chinese tourists to Belarus focus on three main points. Firstly, in
terms of increasing the country’s attractiveness to Chinese tourists before travelling, it is necessary to strengthen
publicity and increase Chinese tourists’ understanding of Belarus. Belarus has a unique history, culture, ethnic
characteristics, beautiful nature and sanatoriums, but these advantages are not fully showcased. Secondly, from
the perspective of travel operations, it is necessary to reduce the difficulties in the whole journey process. For
example, tourists are not familiar with Belarus-related visas, websites, etc. and need to switch between several
local software programmes to complete tasks such as ticket purchases. In addition, customer service commu-
nication software is also different, causing communication barriers. The above problems place higher demands
on the personal quality of tourists and increase their workload. Therefore, it is urgent for Chinese tourists to
solve the various problems they encounter during their travels. Thirdly, from a psychological level, after the
trip, it is necessary to satisty the sharing desire of Chinese tourists and realise a complete travel experience.

Optimisation strategies for Belarusian tourism platforms

Integration and optimisation of the ecosystem. Although the current Belarusian platforms are attempts to
integrate services for Chinese tourists into the construction of the platform, there is still a fragmented state and
no way to achieve complete interconnection between Chinese tourists and the Belarusian tourism platforms.
In order to create a one-step tourism service platform, there is a need to integrate resources in terms of content
and optimise the allocation of resources. Resource integration is not only about connecting online and offline
resources, linking different terminals and mediums, but also completing services for the whole journey before,
during, and after the trip, forming a complete ecosystem for tourists.

The platforms should have the following functions and characteristics before and after the trip. Firstly,
they should promote and release of scenic spot information that presents localised characteristics and increase
of the publicity on the Chinese platform. Secondly, there should be travel procedure inquiry and processing.
These include visas, insurance, landing policies, round-trip vaccination policies, and other inquiries and rela-
ted processing services. As well as increasing multilingual customer service and expanding customer service
methods. For example, web chat and other forms break down the barriers of services. Thirdly, transport and
accommodation services for travel are needed. The platform needs to provide the purchase of tickets for air
tickets, trains, and buses, as well as car rental, hotel booking, and homestay. In addition, new payment methods
commonly used by Chinese tourists, such as UnionPay, Alipay and WeChat Pay. Fourthly, social networking
and sharing services should be functions accessed before and after the trip. Based on this service, relevant travel
strategies are recommended for tourists who are about to travel, and itinerary sharing services are provided
for users who have already traveled. Fifthly, the needed points are services provided for groups and individual
tours. For example, the group tour service is provided for groups, personal route planning and other services
are provided for individual tours. According to the time characteristics of China’s outbound travel, consi-
der China’s holiday arrangements in terms of travel time, and launch high-quality travel itineraries that meet
their holiday arrangements. Furthermore, the functions that can be realised during travel that are following
provision tourists with related supporting services such as ticket sales information, reservations, and consul-
tations during tourism activities and making food and shopping recommendations.

A production approach that promotes the co-creation of value for tourists. Although the production
method of the Belarusian tourism platforms is based on tourists, the product and service designs are based on the
common needs of most tourists. Its production logic remains a continuation of mass production and standardised
production. For example, the group tour service has a tour route designed for the needs of most tourists. However,
the younger, higher consumption, and longer travel time of Chinese tourists have driven their travel needs towards
personalisation and diversification. In response to the travel needs of Chinese tourists, the application of tourist
value co-creation is more conducive to the sustainable development of the Belarusian platforms. The co-crea-
tion of tourist value is a production mode with two-way influence. In the production process, tourists are not li-
mited to buyers of products and services they can also play an active role in the production of products and
services, making the model more diversive. For example, the social and interactive functions of the platform
can be strengthened through various methods, such as community building and strategy sharing, so as to realise
the interaction between Chinese tourists and the platform, as well as the real-time sharing between Chinese
tourists. On the one hand, it can not only satisfy the sharing desire of existing travellers so that they can obtain
a sense of satisfaction and recognition, but also provide more references for new users’ travel and increase
their understanding of the journey. On the other hand, increasing the feedback data of Chinese tourists after
purchasing on the platform helps them indirectly participate in the service construction of the platform. In the
process of optimising the Belarusian tourism platforms, the production method that promotes the co-creation
of tourist value can increase the number of users and user stickiness.

Promoting of business model innovation. The process of integrating and improving the Belarusian tourism
platforms ecosystem increases the demand for human and technical resources. Therefore, in order to reduce the
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costs incurred in the process of optimising the platform, it needs to promote innovation in its business model.
For example, the traditional model of services will be transformed into a traditional model plus an outsourcing
model. The outsourcing model can attract talented people from different fields of expertise. People from the
field of technical expertise and amateurs have become new service providers, providing more possible services
for Chinese tourists. The platform acts as a service provider as well as a supervisor. Tourists can make precise
choices on the Belarusian tourism platform according to their individual needs. New service providers can take
over services through the platform. The outsourcing model increases the platform’s access to external human
resources. The involvement of a large group of service providers will not only solve the problems of talent
shortages, development costs, and staff hiring costs on the platform but also make it more mobile and flexible.
The employment model and the contracting model can form a new kind of healthy competition.

In addition, the innovation of the business model can also absorb many marketing and publicity methods
to form a new model with a unique style. Nowadays, Belarusian platforms have a relatively weak presence in
China. To further strengthen the promotional efforts, it is necessary to build up one’s digital identity on Chinese
social media platforms. In order to reduce publicity costs and get a greater publicity impact, a new model of
travel plus grouping can be developed, taking into account the new travel trends of Chinese tourists [8]. This is
in line with the tendency of Chinese outbound travellers to travel in groups with friends and family. The travel
plus grouping model is a one-person-driven multiplayer mode. Tourists can share their chosen travel products
on their own social media accounts and reduce the price of group purchases with everyone’s help in bargaining.
And by introducing the act of grouping together, the more people involved in the grouping, the greater the dis-
count can be. Through this model, it is possible to increase the platform’s promotion on Chinese social media,
reduce the amount of publicity spent in China, and at the same time increase the sales of products and services.

Effects of Belarusian tourism platforms optimisation on the economy

The economic utility of Belarusian platforms optimisation is mainly reflected in optimising the supply side,
improving the efficiency of the tourism platform, reshaping the value of the subject and object, and changing
the consumption habits of tourists.

Optimisation of the supply side and improvement of efficiency. The optimisation of the Belarusian
tourism platforms, with its integration and well-developed content, has increased the supply of products and
services, solving problems such as lack of information, poor communication, and restricted payment. It helps
provide tourists with more accurate and timely news and richer content. In addition, the process of optimising
the production chain of the platform reshapes the operational process and solves the barriers to transactions,
allowing for smoother transactions between multiple stakeholders such as tourism companies, platforms, and
suppliers and a substantial increase in efficiency.

Reshaping of the value of subject and object. In tourism economic activities, travelers and tourism
companies are the main subjects as buyers and sellers. After the platform optimises the production model
and business model, more stakeholders will be introduced to generate more diversified economic benefits. In
addition, the object has also changed from a tourism product to an emotionally interactive tourist experience.
The value connection between subject and object has changed.

Changing of tourist consumption habits. A well-developed tourism eco-chain allows Chinese tourists to
move from point to point in their tourism consumption. It no longer stops at the consumption of a single tourism
product but forms a complete consumption system. The formation of systemic consumption makes it possible
to upgrade the consumption of tourists. In addition, the implementation of the travel plus grouping business
model will also change the way travellers spend their money and attract more tourists to join.

Conclusions

With the return of travel demand from Chinese tourists, the Belarusian tourism economy should seize this
opportunity to establish a more attractive tourism system. The optimisation of the Belarusian tourism platforms
are to be achieved through the integration of the ecosystem, innovation in production methods, and business
models, so as to create new value and realise the development of the platform and the upgrading of the industry.
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BAUSTHUE 3EAEHBIX MHBECTUIIUN
HA KAYECTBO 9 KOHOMMWYECKOTIO POCTA

ILIAO I[3BIIOH", H. I1. JEPEBATO"

1)Beﬂopyccmn? eocyoapcmeennblil yHusepcumem, np. Hesasucumocmu, 4, 220030, e. Munck, Berapyco

Hccnenyercs BAMsSHIE 3€JEHBIX HHBECTHINH HA KaU€CTBO 3KOHOMHUECKOTO pocTa. [Ipexe Bcero amst ero n3MepeHus
MpeIaraeTcsi CUCTeMa OILIEHKH, BKITIOUAIONIAs MATh MapaMeTpoB (MHHOBAIMY, YPOBEHb KOOPAUHALINH, IKOJIOTHYHOCTb,
YPOBEHb OTKPBITOCTH U YPOBEHb COBMECTHOTO HCIIOIB30BaHMs), C IPUCBOCHUEM BECOB C IPUMEHEHHEM METO/1a B3BEIICH-
HOM 3HTponuu. [[g SMIMPUUECKOr0 U3YUEHNUS BIMSHUS 3€IE€HBIX MHBECTUINH Ha KaueCTBO YKOHOMHUECKOT0 POCTa UC-
CleAyIoTCs MaHenbHble JaHHble 1o 30 npoBuHIMAM Kuras 3a nepuon ¢ 2010 no 2020 r. ¢ ucnonb30BaHUEM IBYCTOPOHHEN
MozeNH ¢ PUKCHPOBAaHHBIMU d(exTaMu. Pe3ynbraTsl MOKa3pIBaIOT, YTO IPH COXPAHEHUH JAPYTHX YCIOBUH HEN3MEHHBIMU
YBEIWYEHHE 3€JICHbIX MHBECTUINHI Ha | TPITH F0aHeH MOXKET MOBBICUTH MHEKC KadeCcTBa SKOHOMUUIECKoro pocta Ha 0,3 e,
410 B 1,6 pa3a npeBBICUT aKTyaJIbHOE CpEHEe 3HAUEHUE 3TOro nokasarelst B Kurae. bosee Toro, Takoii monoXuTeabHbINH
2 eKT nMeeT onpeesIeHHOe 3ana3/IbBaHie. DTH BBIBOJIbI OCTAIOTCS aKTyaJ bHBIMH B CiTydae y4eTa mpoOiieMbl SHJI0TeH-
HOCTHU U MPOBE/ICHUS CEPUU MTPOBEPOK HAAEKHOCTH. {11 MOBBIIIEHUS KauecTBA YKOHOMUUECKOI0 POCTa MPEAIaratoTcs
COOTBETCTBYIOIIHE MEPHI YKOHOMHUUYECKON MOIUTHKU.

Knwuesnle cnoea: 3enenbie HHBECTUIIMN; KAUeCTBO SKOHOMHUYECKOro pocta; Kutail; cucrtema nokasareneil; MeTo
B3BEILICHHOMN SHTPOIINU.

Bnazooapnocme. JJannas paboTa BEINOIHEHA PH MOAACPIKKE [ 0CYI1apCTBEHHOrO KOMUTETa 110 CTHIICHANsIM Kuraii-
ckoit HapomHoit PecrryOmikm.

THE IMPACT OF GREEN INVESTMENT
ON THE ECONOMIC GROWTH QUALITY
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This paper studies the impact of green investment on the economic growth quality. First of all, in order to measure the
economic growth quality, this paper proposes an indicator system based on five dimensions of innovation, coordination,
green, openness and sharing, and utilises the entropy weighting method to assign weights. Then, based on panel data
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for 30 Chinese provinces from 2010 to 2020, a two-way fixed effects model is used to empirically examine the impact
of green investment on the economic growth quality. The results show that while keeping other conditions unchanged,
an increase of 1 trln yuan in green investment can increase the quality index of economic growth by 0.3 units, which is
1.6 times the current average value of the index in China. Moreover, this positive effect has a certain lag. These conclu-
sions remain valid on the basis of taking into account the endogeneity issue and a series of robustness checks. Finally,
with a view to effectively improving the economic growth quality, appropriate measures of economic policy are proposed.

Keywords: green investment; economic growth quality; China; indicator system; entropy weight method.
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Introduction

Improving the economic growth quality (EGQ), especially promoting sustainable economic development,
has become a common goal for all countries in the world as the prominence of problems such as overcapacity,
environmental pollution and economic structural imbalance. The 2030 Agenda for sustainable development and
the Paris agreement were launched successively. To achieve these goals, investments have to shift from carbon-
and resource-intensive investments to sustainable investments. Green investment, as an investment derived
from the concept of sustainable development, has received wide attention from all sectors of society. It makes
investment decisions based on the criteria of achieving the triple effect — economic, social and environmental.
It can be seen that green investment is closely related to the EGQ.

Nowadays, a growing number of scholars are focusing on the factors influencing the EGQ, including green
finance [1, p. 31954], environmental regulation [2, p. 299], technological innovation, and so on. However,
there is relatively little existing literature that focuses on the topic of the impact of green investments on the
EGQ. Moreover, the available empirical evidence doesn’t reach consensus on the direction of the impact of
green investment on the EGQ due to variations in research samples, methods, and other aspects [3, p. 98;
4, p. 82].

Given that, this paper uses panel data from 30 provincies in China from 2010 to 2020 to study the impact
of green investment on the EGQ. There are two main reasons for using China as the study subject. On the
one hand, the quality of China’s economic growth is a critical factor affecting global environmental, resource
and social conditions. China is not only a major country in terms of primary energy consumption and CO,
emissions, but also the world’s most populous country. And China is the second-largest economy in the world.
On the other hand, the study findings related to the quality of China’s economic growth can provide a reference
for other countries, especially developing countries. And it can be appropriately extrapolated to developing
countries with full consideration of the development characteristics of any particular country.

Literature review and theoretical analysis

With the emergence of a series of negative impacts caused by economic growth at a high speed, such as
over-investment of resources and overcapacity [5, p. 26], academics have begun to turn their attention to the
study of the EGQ [6, p. 61]. Moreover, with the depth of research, more and more scholars believe that the
EGQ has a multidimensional character, including economic, social and environmental dimensions [7, p. 135].

In order to find effective engines for high-quality economic growth, green investment has become a hot topic
in academia. Green investment, especially productive green investment, as a form of investment, is bound to
have the long-term benefits of driving the economy [4, p. 70]. Moreover, the increase in green investment can
play the role of capital injection, resource guidance and signal transmission, which is helpful to promote green
innovation [8], to improve industrial structure [9], etc. Improvements in green innovation and other aspects
are able to effectively enhance resource utilisation and production efficiency, optimise resource allocation, so
as to save environment-related costs and promote high-quality economic growth.

At present, many studies have separately confirmed the positive effects of green investment on economic
volume, total factor productivity, employment rate [10, p. 274], industrial structure [9], environmental quali-
ty [4, p. 69], and happiness [11], which are all single dimensions of the EGQ. A few studies have examined the
relationship between green investment and the EGQ on the basis of measuring the EGQ from a multidimensional
perspective. The analysis of Zhang Minglong [3, p. 89] shows that green investment can not only promote
economic growth through the investment multiplier effect, but also boost high-quality economic development.

However, it should be noted that the positive benefits of investment on economic development may not be
realised, especially in the short run. Based on empirical tests of data from 1961 to 2008 in China, Du Liyong
found that in different stages of economic development or different frontier technologies, there is a significant
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growth effect of investment on long run economic growth, while there are differences in its short run ef-
fect [12, p. 35]. Furthermore, green investment, especially governmental green investment, has a strong
non-productive investment purpose, such as reducing environmental pollution. This would crowd out pro-
ductive capital and increase the wealth burden, which would be detrimental to economic development. And
the achievement of these environmental and social goals requires sustained and large investments. As a result,
green investments that are short-term and small in amount not only crowd out productive capital, but also
fail to effectively generate environmental and social benefits. The empirical research results of Zeng Sheng
and his collegues indicate that low volumes of green investment are not beneficial to high-quality economic
growth [4, p. 77].

In summary, some scholars have explored the impact of green investment on the EGQ, and the conclu-
sions of the study are useful for the research of this paper. Nevertheless, related studies are relatively lacking
in comprehensive consideration of the EGQ as well as channel analysis. And the findings of existing studies
are not exactly the same. The positive effects of green investments on the EGQ may be constrained by condi-
tions [4, p. 70] and need to take into account the current background, including economic, social, technology,
the scale of investment and so on.

Nowadays, with the deterioration of the ecological environment and the frequent occurrence of natural
disasters, people’s awareness of environmental protection is increasing and environmental regulations are
becoming ever more stringent. In response, countries have begun to vigorously develop the green economy. In
2022, the total amount of global environmental, social, and governance (ESG) funds reached 2.5 trln US dollars,
and the total amount of China’s ESG funds amounted to about 400 bln yan. Investments in clean energy amounted
to 1.1 trln US dollars globally, with China accounting for nearly half of the total global investment. Moreover,
China International Capital Corporation estimated that total value of green investment in China is expected to
increase to 163 thsd US dollars in the next 5 years. In general, green investments in China are currently large
with a trend towards sustained inputs.

And with this background, the increase in green investment allows firms to better adapt to market demand
and gain consumer value identification, thus improving environmental and economic benefits. Therefore, this
paper argues that the benefits and saved costs from green investments will outweigh the amount of capital
that is crowded out, resulting in high-quality economic development. Furthermore, long-term sustained green
investment are capable of optimising the environment, saving energy, reducing emissions, and improving the
quality of life of residents, thus enhancing the EGQ from an environmental and social perspective.

The construction of indicator system
of economic growth quality and measurement methodology

The construction of indicator system of economic growth quality. Although there is currently no consensus
among scholars on methods to measure the EGQ, existing studies can be divided into two categories broadly.
For the first category, a single indicator is used to measure the EGQ. However, with the depth of research, more
and more scholars believe that this method has certain limitations [13, p. 11]. The second category explores
the EGQ in a multidimensional perspective. In this type of empirical literature, the most widely used method
to measure the EGQ is the establishment of a hierarchical indicator system. Most of these indicator systems
take into account the coordinated development of the economy, society and environment [4, p. 73]. However,
the specific indicators chosen by scholars are diverse, influenced by factors such as viewpoints, national cir-
cumstances and data availability.

Based on this, referring to existing literature and combining with China’s new concept for development,
this paper constructs an evaluation indicator system of economic growth quality that contains five secondary
indicators of innovation development, coordination development, green development, openness development
and sharing development (table 1). The specific reasons for establishing the indicator system based on the new
concept for development are as follows.

Firstly, in order to promote high-quality economic development, the new concept for development of
innovation, coordination, green, openness and sharing was put forward in China in 2015 and subsequently
widely implemented. Among these, innovation development focuses on the issue of the dynamics of economic
development. Coordination development pays attention to the balanced problems of economic development.
Green development is concerned with the environment and the sustainability of the economy. Openness
development places emphasis on the breadth and depth of opening up to the outside world. Sharing development
emphasises issues of social equity. General Secretary Xi Jinping has repeatedly emphasised that the five aspects
of the new concept for development are aggregates that have intrinsic linkages which need to be synergised in
order to effectively improve the quality of economic development.
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In this context, some studies have begun to measure the EGQ in China based on the new development con-
cept. Furthermore, some scholars have pointed out that the new concept for development can be used as the
theoretical foundation for constructing an indicator system for high-quality economic development [14, p. 6].
It can be seen that measuring the EGQ based on the new concept for development is not only of practical
significance, but also has certain theoretical and methodological support.

Secondly, economic development is a process of upward spiral. Economic development in different periods
has its own unique characteristics. Moreover the new concept for development, which is introduced as a strategic
direction for the new features of the economy after entering a new era in China, has a distinctive epochal cha-
racter. Hence, exploring the quality of China’s economic growth from the perspective of the new concept
for development can better study the state of China’s economy in the current context and depict the characteristics
of China’s economic development in the new era.

Thirdly, the index of economic growth quality should reflect the economic sustainability of the research
subjects. The new concept for development, which explains the goals, motivation, approach and path of
development, fundamentally determines the effectiveness and even the success or failure of China’s develop-
ment [15, p. 41]. Therefore, the indicator system based on the new concept for development can better reflect
China’s sustainable development capability.

The hierarchy and logic of this assessment system apply to other countries as well. Nevertheless, the specific
indicators need to be adjusted accordingly to the development situation of the particular country.

Measurement methodology. In order to avoid the interference of subjective factors, this paper adopts the
entropy weight method to assign weights to the indicators, and then uses the weighted sum approach to calculate
the index. The specific steps are as follows.

Step 1. Data standardisation, which described by following equations:

o for benefit object

ro_ xqij - X
Xgij >
. Xpax — X,
o for cost object
' Xmax ~ Xgij
Yoy = >
Xpax — X

where x,,, 1s the maximum value of the j-th index; x,;, is the minimum value of the j-th index; x; is the value
of the j-th indicator for province i in year g; x,; is the index value obtained after standardisation. Moreover,
the data that turns to zero after standardisation is appropriately shifted in order to avoid the impact of zero

values. Its equation is
qu] —qu + K, if qu 0,

where x ; is the index value after shifting and standardisation; K is the indicator shift magnitude (K'=0.000000001).
Step 2. Calculation of the entropy e;, which is produced in the following way:

€ == ln(rn) 2 Zqu hqulJ’

g=li=1

where 7 is the year; n is the province;

"

P. = L

qy
IPIS

g=1li=1

Step 3. Calculation of the weight w;. It’s equation is the following:

l—e
L

3(1-¢)

where m is the number of indicators.
Step 4. Calculation of the index of the EGQ by using the following equation:

EGQ,, = Zl (Wj Xgi )
=
where EGQ,, is the index of EGQ of different provinces in different years.
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Model, variable and data

Variable description and data sources. EGQ is considered as an explained variable. Refer to the previous
section for specific indicator selection (see table 1) and measurement method.

Explanatory variable is green investment (GI). Academics have measured green investment in a variety of
ways in recent years. In studies at the regional level, most of the literature measures green investment using
expenditure for energy conservation and environment protection, investment in environmental protection, or
investment in environmental pollution control. However, these indicators cover a relatively narrow range.
Based on this, combined with the principle of data availability, this paper uses the sum of the expenditure for
energy conservation and environment protection as well as productive green investment (forestry investment
and investment in water conservancy construction) to measure green investment, drawing on existing litera-
ture [4, p. 74].

In order to eliminate the influence of other factors on the explained variables, this paper selects human
capital, degree of nationalisation, government expenditure, total population at year-end, industrial structure,
and green innovation as control variables based on previous studies [3, p. 94; 4, p. 74] and data availability.

Of'these, human capital (HC) is measured using average years of schooling. Referring to Barro’s method [16],
the formula for calculating human capital is established as follows:

— 0F, +6F, +9F; +125, +16£;
Total number of persons aged 6 years and over’

i

where 7 is the province; P;, is the number of persons in each province who are not attending school; P,,, P,
P, P, respectively, are the numbers of persons in each province who finished primary, junior high school,
senior high school, as well as post-secondary and above.

The degree of nationalisation (NAT) is measured by the proportion of the number of urban employment in state-
owned units at year-end to the total number of urban employment at year-end. The government expenditure (GE)
is measured using general public budget expenditure as a share of GDP. The total population (TP) at year-end is
measured using the total population numbers at year-end. Industrial structure (IS) utilises the share of value
added of the secondary industry in GDP as a measure. Green (technological) innovation (GTI) is measured
using the number of patents for green inventions.

The research data were obtained mainly from the following sources: «China statistical yearbook», «China
statistical yearbook on science and technology», «China statistical yearbook on environment», «China forestry sta-
tistical yearbook», «China water statistical yearbook», «Yearbook of China water resources», «China statisti-
cal yearbook for regional economy», «China statistical yearbook on high technology industry», «China po-
pulation & employment statistical yearbook», «China energy statistical yearbook», «China health statistical
yearbook», «China labour statistical yearbook», statistical yearbooks of each province, statistical communique
of each province on the national economic and social development, EPS database, CNRDS database, etc.

Data processing and descriptive statistics. In this paper, 30 provinces (excluding Hong Kong, Macao,
Taiwan and Tibet) in China from 2010 to 2020 are selected as the research sample. All value variables were
deflated using 2010 as the base period. In addition, the missing values in the control variables were filled by
the interpolation method. The results of descriptive statistics of the variables are shown in table 2.

Table 2
Descriptive statistics
Variable (unit) Observations Mean value Seti?i?(r)i Mivlgl?ll :m M?’);ilﬁlgm
EGQ 330 0.18 0.12 0.05 0.76
EI (bln yuan) 330 41.50 24.11 3.22 145.03
HC (people) 330 9.13 0.88 7.16 12.68
NAT (%) 330 21.63 9.74 6.74 52.51
GE (%) 330 24.75 10.31 10.58 64.30
TP (mln people) 330 45.62 27.47 5.63 126.24
IS (%) 330 43.58 8.84 15.83 59.05
GTI (piece) 330 879.17 1251.14 1.00 6936.00
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According to table 2, it can be seen that the overall level of the quality of China’s economic growth is relatively
low (mean value is 0.18), and there are some differences in the quality index of economic growth among different
provinces in different years. There is also a large gap between the amount of green investment in the sample.
The overall degree of human capital is high and has been more evenly distributed across provinces over the
years. China has relatively small levels of nationalisation, government expenditure and green innovation in
the sample period. The secondary sector in China, dominated by industry and manufacturing, is more developed.

Model. Since the data is a balanced and short panel, this paper selects the model among the pooled regression
model, the random effects model and the fixed effects model by using the econometric software Stata 14.0.
The specific steps are as follows.

Step 1. Combining the previous analysis.

This paper firstly constructs the fundamental econometric model

7

EGQ; =1 +M1,GL, + D L,CV, +¢,, (1)
j=2

where i is the province, ¢ is the year; EGQ),, is the quality of economic growth; GI;, is the green investment;

CV,, is the control variables, including human capital, degree of nationalisation, government expenditure,

total population at year-end, industrial structure, and green innovation; Ay, A, and A, are the parameters to be

estimated. Among them, the value and the corresponding p-value of parameter A, are at the core of this paper’s

concern; g, is a stochastic disturbance term.

Step 2. The least squares dummy variables test.

This paper tests whether the model should use pooled regression by method of least squares dummy variables
regression. The null hypothesis of the method is that all of the individual dummy variables are zero.

The regression results show that 96.67 % of the individual dummy variables are significant (P = 0). There-
fore, the null hypothesis should be rejected. That is, there is an individual effect in the equation (1) and pooled
regression should not be used.

Step 3. The Hausman test.

The Hausman test is used to determine whether to use a random effects model or a fixed effects model. The
null hypothesis of the Hausman test is that the random effects model is appropriate.

The test results show that the p-value corresponding to the Hausman statistic is 0 and the null hypothesis
of the Hausman test should be rejected (table 3). Therefore, the fixed effects model should be chosen among
the random effects model and the fixed effects model.

Table 3
Model selection

Type of test Results
chi2(5) = 137.66
p-Value =0

Hausman test

Years 2—11 are equal 0
F-statistics (10.29) = 10.14

Joint significance test of annual
dummy variables

p-Value =0
Given that, the econometric model is further adjusted to a fixed effects model
7
EGQ;, =Xy + MGL, + D A,CV, + m, + g )
j=2

where 1), is the individual fixed effect. The meanings of the other variables are the same as in equation (1).

Step 4. The joint significance test of annual dummy variables.

The joint significance test of annual dummy variables is used to explore the presence of time effects in the
model (equation (2)). The null hypothesis of this test is that there is no time effect.

The test results show that the null hypothesis should be strongly rejected (see table 3). Hence, the model
should add time fixed effects.

In summary, the two-way fixed effects model should be used. Moreover in order to eliminate the effect of
heteroskedasticity on the model, this paper uses cluster-robust standard error. Therefore, the model is finally
adjusted as follows: 5
EGQ;, =Xo+ MGL, + D A,CV, + m, + 7, + &, 3)

j=2
where v, is the time fixed effect. The meanings of the other variables are the same as in equation (2).
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Results and discussion

Benchmark regression. The econometric software Stata 14.0 is also used for the empirical test results of
which are presented in table 4. Column 1 of table 4 presents the result of the benchmark regression (equation (3)).

Table 4
Benchmark regression and robustness checks
, Benchmark regression Robustness checks — repla_tcement Robustness checks — 'f\djustment
Variables of core explanatory variables of sample period
1 2 3 4
EL 0.000 3** B 0.0013* 0.000 5***
i (2.24) (1.84) (2.85)
*
e :
Constant —0.380 7** —0.3467** —0.3553** —0.3583**
(-2.61) (-2.32) (-2.67) (-2.33)
Control variables + + + +
Time fixed effect + + + +
Individual fixed effect + + + +
R 0.88 0.86 0.87 0.83
N 330 300 330 240

Notes: 1. In 2™—4™ rows of the table numbers are regression coefficients and numbers in parentheses inolicate the corresponding
t-values. 2. The #-values in parentheses are calculated using in clustering robust standard errors. 3. Symbol * stands for p < 0.1, symbol **
stands for p < 0.05, symbol *** stands for p < 0.01. 4. Sign + means that all control variebles are controlled for this regression.

It can be found that increased green investment is able to significantly improve the EGQ. With all other
variables unchanged, for every billion yuan increase in green investment, the index of the EGQ can increase
by 0.000 3 units.

Robustness checking. In order to verify the reliability and non-randomness of the above findings, this
paper conducts robustness checks by replacing the core explanatory variables, adjusting the sample period,
and changing the control variables, respectively. The details are as following.

To begin with, there may be problems of lag effects as well as contemporaneous endogeneity when green
investment is driving the EGQ. Therefore, this paper uses green investment with a one-year lag in place of the
core explanatory variables (column 2 of table 4). In addition, referring to the common method of measurement
in the existing literature, green investment is changed to be measured by the expenditure for energy conservation
and environment protection (column 3 of table 4).

Then, this paper changes the sample period to 2013-2020. In 2012, in order to promote sustainable economic
development, China integrated the construction of ecological civilisation with economic, political, cultural and
social construction into the overall five-in-one layout of socialism with Chinese characteristics. It means that
China is beginning to emphasise environmental problems, focusing on the coordinated development of the
economy, the environment and society. This is exactly what high-quality economic development requires. In
the same year, the Notice on the issuance of green credit guidelines was launched. It marks a breakthrough
in the construction of China’s green financial system. Hence, considering the lag of policy implementation,
this paper selects the panel data from 2013-2020 for robustness testing with a view to studying the problem
without policy interference (column 4 of table 4).

Finally, one control variable is removed from the six control variables in turn, and the results are presented
in table 5.

Table 5
Robustness checks (changing the control variables)
Variables EGQ EGQ EGQ EGQ EGQ EGQ
(excluding HC) | (excluding NAT) | (excluding GE) | (excluding TP) | (excluding IS) | (excluding GTI)
Gl 0.000 3%** 0.0003** 0.000 3** 0.0005* 0.000 3** 0.0004**
it (2.23) (2.22) (2.17) (1.94) (2.31) (2.60)
Constant —0.346 1%** —0.3723** —0.377 8*** 0.1513 —0.3739** —0.564 7***
(=2.79) (-2.70) (-2.95) (1.62) (-2.67) (-3.47)
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Ending of the table 5

Variables EGQ EGQ EGQ EGQ EGQ EGQ
(excluding HC) | (excluding NAT) | (excluding GE) | (excluding TP) | (excluding IS) | (excluding GTI)
antrol + + + + + +
variables
Time fixed n n n n n n
effect
Individual fixed n n n n n n
effect
R’ 0.88 0.88 0.88 0.8 0.88 0.84
N 330 330 330 330 330 330

Notes: 1. The t-values in parentheses are calculated using in clustering robust standard errors. 2. Symbol * stands for p < 0.1, symbol **
stands for p < 0.05 and symbol *** stands for p < 0.01. 3. Sign + means that all control variebles are controlled for this regression.

In summary, the results of the robustness checks change slightly compared to the results of the benchmark
regression, but the change is small. This is shown in that the parameter estimates A, are slightly different, but
signs are identical and the significance remains essentially the same. Accordingly, the benchmark regression
conclusions are deemed to be highly robust.

It is worth noting that green investment with a one-year lag contributes significantly to the EGQ (column 2
of table 4). It not only verifies the robustness of the benchmark regression, but also shows that the impact of
green investment on the EGQ has the effect of lagging. Keeping all other variables constant, for every billion
yuan increase in green investment, the index of the EGQ can increase by 0.000 2 units. As stated in the section
on theoretical analysis, it takes time for both the realisation of the positive effects of investment as well as the
improvement of the environment and society.

Conclusions

Taking 30 provinces in China from 2010 to 2020 as the research object, this paper empirically examined
the effect of green investment on the EGQ using the two-way fixed effects model.

The study results find that increased green investment can significantly improve the EGQ. For every trillion
yuan increase in green investment, the index of the EGQ is able to increase by 0.3 units, which is 1.6 times the
current average value of the index. Moreover, there is a certain lag in this positive effect.

Based on the above conclusions, it is recommended that China take measures to allow green investment
to increase in the long run and sustainable manner, so as to take advantage of its positive effect of improving
the EGQ. The details are as follows.

The government should improve the market mechanism and mobilise the enthusiasm and creativity of
firms in green investment, so as to continuously increase green investment to promote high-quality economic
growth. It is advised that green financial products should be enriched and the application of sustainable financial
instruments boosted in order to provide more funding sources to support sustainable projects. Moreover, it is
suggested that strengthen the disclosure of information related to environmental risks, so that investors are
better able to understand the value and risks of firms, thus promoting the effective allocation of green funds.
The government ought to further reinforce the cultivation of talents in green finance and increase the relevant
talent pool, so as to lay the foundation for the subsequent development of the green economy.
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VIIK 338.23 0. DxoHnomuKa cenbcko2o X03AUCmead u NPUpPOOHbLIX Pecypcos.

DKoHOMUKA NPUPOOONONL3068ANUS
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Environmental and Ecological Economics

CPABHUTEABHAS XAPAKTEPVCTUKA TPAAULIMOHHBIX
N BOBOBHOBAAEMbBIX NCTOYHUKOB SHEPI'IN
C TOUYKHA 3PEHUS DKOHOMUNYECKOU YOOEKTNBHOCTIA
N BBI3BIBAEMOI'O UMH 3KOAOTUYECKOI'O YIIEPBA

A. /1. MATIOILIEHKOV, T. I. 30PHHA"?
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B ycnoBusix mo0aiu3aiiy U MOBbIIICHUS YPOBHS HHPOPMUPOBAHHOCTH MOTPEOHUTENEH 00 IKOTOTHUECKUX TPodIeMax
BHEJIPEHHE SKOJIOTHUCCKU YUCTHIX M YCTOMYIMBBIX YCTAHOBOK SIBIISICTCSI BKHBIM (DaKTOPOM CHHYKCHHSI HETATHBHOTO BO3-
JICUCTBUSI YEJIOBEUECKOM JIEITEILHOCTH Ha OKPYXKAIOIIYIO Cpey. [ITOBOPOTHBIM MOMEHTOM B CTPEMIICHUH K YKMCTOM TTaHe-
TE CTaJIM MCTIOIb30BAaHNE BO30OHOBIICMBIX HCTOYHUKOB SHEPTHH M YBEIMUICHNE UX JIOIH B 00IIeM 00bheMe TIOTpeOICHHs!
OJICKTPOSHCPTHU. OI[HaKO CTOUT O6OCHOBaTI: HeO6XOJII/IMOCTb MPUMECHCHUA 3CJICHBIX YCTAHOBOK BMCCTO TPpaJUIIMOHHBIX,
CIIOCOOHBIX HAHOCUTD 00JIee 3HAYUTENbHBIN yIepO skomorun. Llenbio TaHHOM CTaThH ABIISETCS CPAaBHUTEBHbIN aHAM3
HCBO306HOBH$[CMBIX u BO306HOBHHCMBIX HNCTOYHUKOB DHEPIUr C YUCTOM IKOHOMHYECKOMN 3(1)(1)CKTI/IBHOCTI/I 1 3KOJIOTHUYEC-
CKHX yIIEpOOB.

Kniouesvie cnosa: rHepreTUKa; TPaAUIMOHHBIE HCTOYHUKY SHEPTUH; BO30OHOBIISIEMbIE CTOYHUKH YHEPTUH; SKOHO-
MUYecKast 3PPEKTUBHOCTB; IKOJIOTUICCKHH yIIepo.
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In the context of globalisation and increased consumer awareness of environmental issues, the introduction of clean
and sustainable installations is an important factor in reducing the negative impact of human activity on the environment.
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A turning point in this interest in a clean planet is the use of renewable energy sources and their growing share in total
electricity consumption. However, it is worth determining the feasibility of using green installations in relation to conven-
tional ones, which can be more environmentally damaging. The purpose of this article is to compare non-renewable and
renewable energy sources in terms of economic efficiency and environmental damage.

Keywords: energy; conventional energy sources; renewable energy sources; economic efficiency; environmental damage.

Beenenue

OHepreTuka SBISETCS] OAHUM U3 HauOoJiee BaKHBIX CEKTOPOB 3KOHOMUKH, OT KOTOPOT'O BO MHOTOM 3aBHUCST
9KOHOMHYECKUH POCT, TEXHOJIOTMYECKOE PA3BUTHE U B UTOTe HAJIMYKE CPEJCTB K CYIIECTBOBAHHIO M KAYECTBO
KU3HU 0o0uiecTBa. BoiabIIMHCTBO MOTpeOIsieMoil HaceIeHHEeM YHEPTUM Ha CETOAHSIIHUNA ACHb MOIy4aeTcs
13 HEBO30OHOBIIIEMBIX UCTOYHHUKOB. [IpOrHO3BI MOKA3bIBAIOT, UTO 3HAYMTENbHAS UX YacTh OyJeT hcuepraHa
B TCUCHHUE HECKOJBKUX JECSATKOB MJIM COTEH JIeT. B HacTosee BpeMsl HaceleHue HaXOJUTCS B COCTOSHUU
a0COIIOTHOH 3aBHCUMOCTH OT JAOCTYIA K SHEPTETHUECKUM pecypcaM st oOecriedeHrst CBOSH MOBCETHEBHOM
XKU3HeaesITeIbHOCTH. CIPOC Ha DHEPTUIO HEYKIOHHO PacTeT U, [0 UMEIOIMMCS OLIEHKaM, OyJieT POJ0IKATh
pacTu B Gukaiiirie rogsl . Ta HHOOPMAIHS 3aCTABIIA MEKIYHAPOIHOE COODIIECTBO HCKATh BOMOXKHEIE
petieHust JanHou npooiuempl. OHUM U3 TAKHX PEIICHHUH SIBIISTIOTCS IOTYYEHUE U UCIIOIb30BaHHE SHEPTHH U3
BO300HOBIIIEMBIX HCTOYHHKOB dHeprun (BID).

B HacTosime craTbe NCTIONIBb3YIOTCSA TEXHUKO-3KOHOMUYECKHE U 3KOJIOIMUYECKUE NTOKa3aTeln TPaJULIOH-
HBIX ¥ QJIBTEPHATUBHBIX YHEPTETHUECKUX YCTAHOBOK HE3aBUCHMOTI'O areHTCTBA « YIIPaBJICHHE SHEPreTHUECKON
undopmarum» (Energy Information Administration, EIA)* [1].

HccnenoBanrneM BO3ACHCTBHS PAa3IHMUHBIX THIIOB MIEKTPOCTAHLIUN HA OKPYKAIOIIYIO CpPely 3aHHMMAJNCh
OTEUECTBEHHBIE U 3apyOexHble yueHble [2—10].

OcHoBHAf 4aCTh

DJEeKTPUUYECTBO TPAJUIIMOHHO TTOYYaIOT ITyTeM CYKHTaHHsI HCKOMIAeMbIX BUIOB TOILUIHBA, TAKUX KaK YToOJb,
OypbIii yroiib, HeTh U PUPOJHBIH T'a3, COACPIKAIINX YITIEPOJ] U €T0 COSAMHEHHS. DTH BUJIbI TOTUINBA HMEIOT
OpraHuyYecKoe MPOUCXOKICHHUE: 00Pa3yIOTCs U3 OCTAHKOB PACTEHHIA, HAXOAMBIIHMXCS B TEUEHHE MHOTHUX MIJI-
JMOHOB JIET MOJ] TOBEPXHOCTHIO 3eMJTH. B aHa?pOOHBIX YCIIOBHUAX 10J] OTPOMHBIM JAaBJIEHUEM OHH IPHOOpeH
Ty (hopMy, B KOTOPOH MBI BUJUM UX CETOTHS. Takue NCTOYHUKH SHEPTUH HA3BIBAIOTCS TPATUIIMOHHBIMA U OT-
HOCSITCS K KAaTETOPUH HEBO30OHOBIIEMBIX TPUPOIHBIX pecypcos [11].

[IponsBoacTBo sHeprun U3 B 0CHOBBIBaETCS Ha €CTECTBEHHBIX ITUKIMYECKUX MTPUPOIHBIX MpoIieccax
Y IIMEET PsIJT OYCHb BXHBIX MPEUMYIIECTB, OJIarofapsi KOTOPhIM 3HaYeHUE JTaHHOW YHEPTHUH HEYKIOHHO BO3-
pacTaeT, a Ha3BaHHbIE HCTOYHUKU HAXOJAT Npu3HaHue B oOmiecTBe. K BOU otHOCATCS Takue mpupoHbIe
pEeCYpCHhI, KaK COTHEYHBIN CBET, BOJIHBIC TIOTOKH, BETEP, IPHUIUBEI, TeOTepMaIbHasl TEIUIOTAa, PACTUTEIbHBIC
Y )KUBOTHBIE OTXOJIbI (OMOMacca). ITH pecypchl HE UCCSIKHYT, IIOCKOJIBKY JAt0IINe SHSPTUIO TPOIIECChI CUCTE-
MaTHYECKH MOBTOPSIOTCS. [IpUHATO CUMTATE, UYTO N3BIICUCHHE DHEPTUHU U3 ATHX UCTOYHUKOB H €€ MOCIIeAyIO-
1Iee UCIOIb30BAHNE OKA3bIBAIOT JIMIIb HE3HAYUTEIIbHOE BO3ICHCTBIE HA OKPYKAIOILYIO CPEAY U KIIMMAT HITH
BOBCE €r0 HE OKa3bIBAIOT, OIHAKO ITO yTBEpKAeHHe criopHo. BUD, 1o onenkam cnenuanncToB, 0OJJHHAKOBO
JOCTYITHBI JUIs 00IIECTBa, XOTS CIEAYeT MOJYePKHYTh, YTO B OCHOBHOM TaKasi JIOCTYIMHOCTh O0yCIIOBIIEHA
reorpaUYeCKUMHU M KIUMaTHUYeCKUMHA ycioBusIMU. VMcnons3oBanne BHD oTKprIBaeT BO3MOKHOCTH AJIS
TIOJTY9€HHSI SHEPTUN B PETHOHAX C HEMTOCTATOYHBIM KOJMYECTBOM HEBO30OHOBIISIEMBIX HCTOUHUKOB SHEPTHH
(uckomaemoro TorunBa) [12].

Jns ananmza SKoHOMHYECKUX (DaKTOPOB OBUIH BBHIOPAHBI Pa3IMYHBIC BHJIBI 3JIEKTPOCTAHIUI: aTOMHAas
anekrpoctanuus (ADC) ¢ ManbIM MoayabHBIM peakTopoM, ADC, terutosas anekrpoctanuus (TOC) Ha yrue,
MuHU-TOC Ha 6a3e qBUTATENS BHYTPEHHETO cropanus, MUHA-TOC Ha 0a3e nBUTaTess BHyTPEHHETO CTOPaHUs
Ha CBAJIOYHOM ra3e, AMEKTPOCTAHIUS Ha TOIIMBHOM DIIEMEHTE, JIEKTPOCTAHIIMY Ha OMomMacce (JipeBecHasl 1erna,
npeBecHad mmena (10 %) u yronp), reorepMaibHast MEKTPOCTAHIINS, THAPOIIEKTPOCTAHIINS, HA3€MHAas BETPO-
ANIEKTPOCTAHIHS, TPUOPEKHAS BETPOIIEKTPOCTAHIIHS, COTHEUHAS HIIEKTPOCTAHIIHS OAIlIEHHOTO THTIA, COJTHEY-
Hast POTOIICKTPUUCCKAST CTAHIIHSL.

TexXHUKO-I9KOHOMHUYECKHUE ITOKa3aTe)In PabOThl AIEKTPOCTAHIIMI MTPECTABICHbI B Ta0I. 1.

'Electricity market report — 2023 / Int. Energy Agency. Paris, 2023. 133 p.
*Capital cost and performance characteristic estimates for utility scale electric power generating technologies / Energy Inf. Adm.
Washington, 2020. 212 p. ; Electric power annual — 2021 / Energy Inf. Adm. Washington, 2022. 237 p.
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st BeLSIBIICHUS 9QEKTHBHOCTH padOThI TPAMIIMOHHBIX U ABTEPHATHBHBIX ANIEKTPOCTAHIINE OBbLT TPOBEICH
aHaJIM3 UX YKOHOMHYECKHUX TI0Ka3aTeJel ¢ IIOMOIIIBI0 PSMOTO PaH)KUPOBAHHUS, TIPE/ICTABICHHBIH B Ta0I. 2.

Ta6numa 2
IpsiMoe paH:KMPOBaHHE YIKOHOMHYECKHUX OKA3aTelIell JIeKTPOCTaH i
Table 2
Direct ranking of economic indicators of power plants
ITocTositHHbIE [lepemennsie
. MuBecTUIIMOHHBIE
Bunel anekrpocranimi SaTDATHL OnepaloHHbIE onepanoHHbIE Bcero
p 3arparbl 3aTparbl
ADC ¢ MamBIM MOIYJABHBIM PEaKTOPOM 3 8 5 16
TOC nHa yriie 6 10 9 25
Munu-TOC Ha 6a3e nBuraresnst BHyTpEeHHET
OC Ha 0aze 11 e YTPEHHETO 10 7 7 24
CropaHus
DIEKTPOCTAHLHUS HA TOIUIMBHOM JIEMEHTE 2 5
ADC 4 9 4 17
DrexTpocTaHIys Ha OroMacce (apeBecHas
pocTan (1p 8 13 6 27
ierna)
DneKTpOoCTaHIMs Ha Oruomacce (ApeBecHas
N 14 2 3 19
miena (10 %) u yroins)
l'eoTepmanbHas 3MEKTPOCTAHIINS 9 14 2 25
Munn-TOC Ha 6a3e qBUTATENS BHYTPEHHETO 12 1 3 21
CrOpaHMs HA CBAJIOYHOM Ta3e
I'unposnexkrpocranuus 5 4 — 9
HazemHast BeTpodnIeKTpoCTaHIUsS 13 3 - 16
[TpubperxHast BETpOdIEKTPOCTAHIHS 7 12 - 19
CosHevHast AMEeKTPOCTAHITUS OAIIEHHOTO THITA 1 11 — 12
Comaeuynast (hOTOINEKTPHUECKAs CTAHIIH 11 6 - 17

Ipumeuanus: 1. Pa3paborano Ha ocHOBe MaHHBIX [1], OCHKM KalMTAIBHBIX 3aTPaT M AKCILUTyaTAI[OHHBIX XapaKTePUCTHK
TEXHOJIOTHil POU3BOJICTBA MIEKTPOIHEPIUH B KOMMYHaJIbHOM MaciuTabe. 2. Vcrnonap30BaHbl 0003HAYCHHS: YUCIO | COOTBETCTBYET
JyqIeMy Imokas3arelnto, 4ucio 14 — XyamemMy IoKa3aTemo.

Ha ocHOBe aHaJin3a MOJTyYeHHBIX JAHHBIX MOXKHO CJIEJIaTh BBIBOJI, YTO C TOUKHU 3PEHHsI SKOHOMHKH HanOoJee
BBITOJTHOU SBIISIETCS paboTa SJEKTPOCTAHIIMHN Ha TOIUIMBHBIX dJIeMeHTax (8 0ajuioB), THAPOAIEKTPOCTAHIINU
(9 6ayI0B) M COJIHEUHOM 3JICKTpOCTaHIMKU OarieHHoro tuma (12 6aiioB), a HanboJjee 3aTpaTHOi — paboTa
AJIEKTPOCTAHIINY Ha Onomacce (npeBecHas mena) (27 6amios).

OpHako HEOOXOMMMO YYHUTHIBATH HETAaTUBHOE BO3JICHCTBHE KaK TPAAWIIMOHHBIX, TaK U aIbTEPHATUBHBIX
HWCTOYHHKOB YHEPTHU HA SKOCUCTEMY U 3I0POBbE YEJIOBEKA 32 IMOJIHBIHM [UKJI AKCILTyaTal[iy CTAHIUH.

CTOUT OTMETUTH, YTO BCE BUJIbI SHEPIETUKU HAHOCST OKPY’KAIOLIEH Cpele OAMHAKOBBIA HENONPaBUMbIN
yiiep6. Tak, Bo BpeMsi BBOJIa 3JICKTPOCTAHIIMI B SKCIUTYaTallMi0 UMECIOT MECTO 3arpsi3HEHUE BOJIHBIX 00BHEKTOB
U [TOYBBI, Pa3MEIIEHUE OTXO/I0B, OTTOPKEHHE JIECHBIX 3€MEeJIb, TOTEPS CEIbCKOX03IHCTBEHHBIX 3€MEITb, TPUBO-
TS K YMEHBIIICHUI0 00beMa IPOI0BOILCTBEHHON U KOPMOBOH MPOYKIIMH, HAHECECHHUE BPe/ia PACTUTEIILHOMY
Y )KUBOTHOMY MHPY, CXKHTaHHE CYIIIECTBEHHOTO KOJIMYECTBA TOIUIMBA [TPU TPAHCIIOPTUPOBKE KOMIUICKTYFOIIUX,
3arps3HeHNe IPUPOIAHBIX CPEd BO BPEMS MPOM3BOJCTBA MaTepHalioB cTaHIMH. [Ipn skcruryarannm smeKkTpo-
CTaHIIUN HAOIOMAOTCSI POCT KOJIMYECTBA 3arpsI3HSIOIINX BEIIESCTB, YBEIUUYCHUE BRIOPOCOB ITAPHUKOBBIX I'a30B.
BrIBOJI M3 SKCIUTYaTaIIUH AIIEKTPOCTAHIIMN COTIPOBOXKIAETCS 3aTPS3HEHUEM JINTOC(EPHI IPU TPAHCIIOPTHPOBKE
SHEPrOHOCHUTEJICH U 3aXOPOHCHHUH OTXOJIOB, & TAK)KE CIKUTAHUEM CYIICCTBEHHOI'O KOJUYECTBA TOIUIMBA TIPU
TPaHCIIOPTUPOBKE JIeTAJICH 10 MECT YTHIIM3AIUY TTOCIIE UCTEUCHHSI CPOKA CITYKOBI.

PaccmoTpum Bce mccneayeMbie B paboTe BUABI HYHEPTETHKH, KOTOPhIE HAHOCAT HEMOMPABUMEBIN yIiep0
OKpykaromiel cpese (ot Haubosiee 10 HauMeHee 3KOHOMUYecKH 3 dekTuBHbIX) (cM. Tabm. 1).

J1 BOTOPOIHOM SHEPTETUKHN XapaKTEPHBI pOCT OTPeOIeHNS SHEPTHH U yBEITMIEHHE BEIOPOCOB yIIIepoaa,
TIOSIBJICHUE BHIOPOCOB IMAPHUKOBBIX I'a30B, MOTPEOICHHUE OOJIBIIIOTO KOJIMYESCTBA BOJIbI, UCIIOIb30BAaHUE TAKHX
JIOTIOJTHUTENBHBIX PECYPCOB, KaK TUIATHHA U HPUAMA, J0OBIYa U OYMCTKA KOTOPBIX MOYKET TIPUBECTH K 3arpsi3-
HCHUIO BOJIbI U TIOYBHI, JIOTIOJIHUTEIBHBIM BRIOpOCaM yriiepona [2].
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B runposnepreTrke HeraTHBHBIMHU TOCJIEACTBUSME paOOTHI ABIISIOTCS 000CTpEHNE HEXBATKU MTPECHON BOJIBI,
HEpaBHOMEPHOE pacipeieIeHue BOAHBIX PeCcypcoB (OCyIIeHne HEKOTOPBIX PeK U PyUYbeB, 3aTOTIEHHE OTPOMHBIX
TEPPUTOPHil, TPUBOAAIIEE K MOBBIIICHUIO YPOBHS BOJBI, Pa3pyIIEHUIO0 OeperoB, BOSHUKHOBEHHIO OTIOJI3HEH
1 00BaJIOB), HAHECEHUE yIiepOa OnopazHooOpa3uio (pa3pyIieHne Cpeabl 0OUTaHUS PACTEHUH U )KUBOTHBIX) [2].

[Ipu ucronb30BaHUN aTOMHOW PHEPTeTHKH MMEIOT MECTO BBIOPOCHI CBAPOYHBIX a3p030Jieii, CrOPEeBIINX
HEPTENPOIYKTOB, a3p0O30JIeii CBUHIIA, YITIEBOIOPOAOB, PaAHAIMOHHOE, TEIJIOBOE, XUMHYECKOE BO3/ICHCTBHE
Ha OKPY>KaIOIIyI0 Cpefy, COPOC 3arpa3HSIONIMX BEIIECTB B MOBEPXHOCTHBIE U MO3EMHBIE BOJHBIE OOBEKTHI,
3arpsi3HEHUE MOYB M HEAp, pa3MeIIeHHe OTXOJ0B MPOU3BOACTBA U MOTPeOIeHNs, HE3HAYUTEIHHOE BIUSIHNE
ANIEKTPOMArHUTHOTO M3JTyUeHHsI, ITyMa (B OCHOBHOM OT TPaHCIIOpTa), BEIOPOCOB B arMocdepy npumeceit ot
BCIIOMOTATEJIbHBIX 3IaHUH U COOPYKEHMH, KOTOPhIE HE BBIXOAAT 32 TPAHHIIBI IPOMBIIIICHHON TUTOMIAAKH
ADC, nonuzupytoliee u3ayyeHne Y BbIBOJIE CTAHIIMHU U3 IKCIUTyaTaIliH C HapyIIeHHEM MPaBUII JeMOHTaXa
U JIC3aKTUBAINH, TIEpepadOoTKa U yIaJICHUE IS TOCIESIYIONIET0 3aXOPOHECHHSI PATHOAKTUBHEIX 0TX00B [10].

TeryioBast sHEpreTHKa XapakTepU3yeTcs YBEINUYEHHEM KOHIICHTPALUK YTJIEKUCIIOTO ra3a B MPU3EeMHOM
cll0€, TIPEBBIIICHUEM CKOPOCTH CKUTaHHS KUCIOPOJIa HaJl CKOPOCTHIO €ro 00pa3oBaHms 3a c4eT (OTOCHHTE3a
3eMHBIX PACTEHHI, TETUIOBBIM 3arPs3HEHUEM BOJIbI, IPUBOSIIIIAM K BEIMUPAHUIO (GIIOPHI U (DayHBI BOJOEMOB,
YCHIICHHOMY Napo00pa30BaHMIO ¢ TOBEPXHOCTH )KUIAKOCTH, METaMOP(03aM TUAPOIOTUISCKUX XapaKTEPHUCTUK
CTOKa, YBEIIMYEHHIO BOIOPACTBOPUMOCTH TOPOI, OCTIOKHEHHUIO UX CAHUTAPHOTO COCTOSIHUS U ITPE0Opa30BaHUIO
MUKpOKJIMMaTa B OTJENbHBIX paitoHax. Kpome Toro, npu pabote paznuyubix BU10B TOC oTMeHaroTCs yBeIu-
YeHHE 3ByKOBOM MOIIHOCTH 3JIEKTPOYCTaHOBOK M arperaroB, OKa3blBalolllee BIUsSHUE Ha Jtoaei, ecnu TOC
HAXOJIUTCS B UepTe ropoja, MPOSBICHUE AIEKTPOMArHUTHOTO BO3/ICHCTBHS B BUJIE SJIEKTPOMAarHUTHBIX TTOJEH,
TeHEePUPYEMbIX BO3IYUTHBIMHU JIMHUSMHU BBICOKOTO HampsoKeHHs. KoCBEeHHBIMU IPUYMHAMH HaHECEHHUS HEeIo-
MIPaBUMOTO BpeZia YeIOBEKY U OKPY KAroIIel Ccpeie BEICTYAa0T TPAaBUTAIMOHHOE OCAXKICHUE adp0o30IIeH (1o
JEHCTBUEM CHJIIBI TSHKECTH YaCTHUIIBI a9PO30JIs 0CAXKAAIOTCA U3 Ta3000pa3HBIX BEIOPOCOB BPEIHBIX BEIIECTB)
Y XUMUYCCKHUE PEAKIINH BPEIHBIX BEIIECTB, BRIOPOIIEHHBIX B aTMochepy u ruapocdepy [4].

BerposHepreTrka oka3plBacT HEraTHBHOE BO3/IEHCTBHE HA MXTHO(AYHY, BCIEJCTBAE KOTOPOTO MPOUCXOJIST
HapyIIeHUs B cpejie 00MTaHus phIObI, MPUBOJAIINE K €€ MUTpauu 1 rudenu. Kpome Toro, mpu padote BeTpo-
IEKTPOCTAHINN HAOIIONAIOTCS AIMHICCHA YIVIEKHCIIOTO ra3a MpHy MOJyuYeHUH MaTepHUalioB JIoOacTel BeTpore-
HEpaTopOB, BO3HUKHOBEHNE CHUJIHHOTO ITyMa BCJIECTBUE PE3KOI0 CTOJIKHOBEHHS BO3/yXa C MOBEPXHOCTIMU
JonacTeld BeTpoycTaHOBKHU. [Ipu paboTe BETPOAIEKTPOCTAHIMI HEPEIKO UMEIOT MeCTO MH(pa3BYKOBOE 3a-
IpsI3HEHHE, OTPULIATEIBHO BIUSIONIEE HA )KHBOTHBIX, OOUTAIONIUX B PA3IMYHBIX CIIOSX MOYBBI, a TaKXkKe Ha
YeJIOBEUECKYIO TICUXUKY, TPAaBMUPOBAHUE M THOETh NMTHUI M JIETYYHX MBIIIEH, MOMalalonuX B KPYyTAIIHeCs
JIOTIACTH BETPOYCTAHOBKH, BU3yaJIbHOE 3arpsi3HEHNE, CBA3aHHOE B OOJBITMHCTBE CIIy4aeB ¢ HEOOXOJMMOCTBIO
YCTAHOBKH KPYIHBIX BETPOT€HEPATOPOB HA BHICOKHME MAuThl, IE30PUEHTAIIHS KUBOTHBIX, BOSHUKHOBEHNE
cTpobockomuyeckoro 3 dekra oT MepriaHus TEHU MTPH BPAIICHUH JIONacTeil BeTporeHeparopa, NpHUBOJISIIETO
B OTPEAENICHHBIX YCIOBUAX K SMUJICNITUYECKUM TpUriagkam [5; 7].

HerartuBHbIMU MTOCIIEACTBUAMI OMOIHEPTETHUKH SIBIIIOTCS N3MEHEHNE HAKOTUIEHUH yTIiepo/ia BhIIE U HUKE
TTOBEPXHOCTH 3€MJIM, POCT I[€H Ha MPOJIOBOJIbCTBHE, BISKYIIHMH 3a cO00M yXy/IIeHne KadyecTBa MUTaHuUs,
yYBEJIMUYEHUE KOJIMYECTBA 3arPSA3HAIONINX BEIIECTB, U3BATHE JPEBECHHBI, IPUBOJAIIEE K IETPaAalliy JECHBIX
9KOCHCTEM, CHH)KEHHE Ka4eCcTBa M TUIO0POIUS TTOUBHI M3-3a MHTEHCHBHOTO BBIpAIIMBAaHUs OMO3HEpTreTHIe-
CKUX KYIBTYp [6].

B rennosneprerrke (COTHEYHON IHEPreTHKE) HAOIIONAIOTCA MTPOM3BOACTBO YPE3BBIYAIHO BPEIHBIX XH-
MHUYECKHX BEIIECTB MPH M3TOTOBICHUHU (OTOAIECKTPUICCKHIX DJIEMEHTOB JIJIsl COJTHEUHBIX OaTapeil, 3arps3He-
HHUE OKpY’Kalollei cpesbl BHICOKOTOKCHYHBIMH XJIOpaTaMi M HUTPUTAMH IMPH yTeuke pabovnX >KHIKOCTEH,
BO37IeICTBHE HA PACTUTEIBLHOCTHh U MOYBBI MPHU MX 3aTEHEHUH COJIHEYHBIMH KOHIIEHTPaTOpaMi, U3MEHEHHE
TEIUIOBOTO OaaHca ¥ BIAKHOCTH B pallOHAX PACIIONOKEHUS CTAHIMA, TETJIOBOE BO3/ICHCTBUE HA CPEIy TPU
OXJIQX/ICHUU KOHJEHCAaTa, 3HAYMTENbHBIA PAcXo]l BOABI TIPY OYHIIEHUH 3€PKATBHBIX MMaHeIe OT MbUTH IS
MOBBIIEHUSI 9PPEKTUBHOCTH PaOOTHI [§].

l'eoTepmanbHas sHEpreTHKa BIUSET HA T€OJOTHUECKYIO CPEly MOCPEICTBOM TOBBIMIEHUS CEHCMUYHOCTH
Y OCEJIaHUS 3eMHOM MTOBEPXHOCTH, 3arpss3HEHHS aTMOC(HEpPHOT0 BO3TyXa, TPUBOJIAIIETO K INI00ATFHOMY TIOTEeTlIe-
HUIO U BBIMAJICHUIO KUCTIOTHBIX 10k /1ei. Takxke mpu paboTe COOTBETCTBYIONIUX AIEKTPOCTAHIINN HAOIIOAat0TCs
M3MEHEHHE CTa0MIbHOCTH TPYHTOB, 3arpsi3HEHHE TIOBEPXHOCTHBIX BOJI ITPH COPOCE CTOYHBIX BOJI, 3arpsi3HEHNE
MTOJI3EMHBIX BOJ ITPU MPOTEUKE Pe3ePByapoB M TPYOOIIPOBOIOB, BO3AEHCTBHE HA JKUBOTHBIN MUD Uepe3 MoBepX-
HOCTHBIE BOJIbI, U3MEHEHNE KJIMMaTa Ha MPWIETAIOINX TEPPUTOPHSIX, TEIUIOBOE 3arpA3HEHNE OKpYKarolen
CPEIIBI 32 CUET UCIIOJIB30BAHUS OOJBITIOTO KOJTMUECTBA OXJIaXKIAOIIEH BOIBI IPH KOHACHCAINH mapa [9].

OCHOBHOI 3K0JIOTHUECKUH yILIepO IPUHATO OLEHUBATH 10 BEIOpocaM B arMocdepy ymiekucioro rasza (CO,),
oxcuza azora (NO,) u quokcuna cepsl (SO,).

CpaBHeHUE YPOBHS BBIOPOCOB TPJMIIMOHHBIX U BO30OHOBIISIEMBIX MCTOYHHKOB SHEPTHH MTPUBOIUTCS
B Tabm. 3.
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Tabnuna 3
VYpoBeHb BBIGPOCOB 3arpsi3HOIIMX BelecTB B aTMOchepy
pPa3siInYHBIMU TUIIAMHA 3JIeKTp0CTaHIIPIﬁ, MF/M3
Table 3
Level of air pollutant emissions from different types of power plants, mg/m’
Bunp! anexrpocraniuii Bribpock:
NO, SO, Co,

A3C ¢ MaBIM MOIYTBHBIM PEAKTOPOM - - -

T3C na yrue 548,95 141,58 316 798,4
gﬁi};ﬁ-TBC Ha 0a3e BUraressi BHyTPEHHEro Cro- 20,56 _ 288 585.6
DNEeKTPOCTAHIINS Ha TOTUTMBHOM JIEMEHTE 0,19 - 2 738 446,6
ADC - - -
DJIeKTPOCTAaHIMsI Ha OroMacce (IpeBecHast 1erna) 82,25 47,19 508 107,9
i.];il(()"gi(;CT&HHHﬂ Ha 6uomacce (apesecHast (10 %) 65.79 4341 467 4584
I'eoTepmanbHas AMEKTPOCTaHLIUSA - - -
I'unpoanexkrpocranus - - -
HazemHast BeTpORIEKTPOCTAHIUSL - - -
[TpubperxHast BETpOIIeKTPOCTAHIHS — - -
CosHeyHast JJIEKTPOCTAHIIUS OAIIIEHHOTO TUTIA - - -
ConneuHast (POTOAIEKTPHYECKAsT CTAHIINS — - -

I[Ipumeuanne. PazpaboraHo Ha OCHOBE OIEHKH KalTUTAIBHBIX 3aTPaT M KCIUTYaTallMOHHBIX XapaKTePHCTHK
TEXHOJIOTHI TPOU3BOJICTBA AICKTPOIHEPTHH B KOMMYHAIEHOM MacITade.

3HAYUTEIILHOE KOJMYECTBO BHIOPOCOB YIVICKHCIIOIO Ta3a B aTMOC(epy MPOU3BOIUT AICKTPOCTAHIIUS Ha
TOIUTMBHOM DJIEMEHTE, [IPU 3TOM BBIOPOC OKCHJIA a30Ta HE3HAYMTEIIbHbII.
JI1st OLIeHKH SKOJIOTHYECKOro yiepoa, HAHOCHMOTO 3KOCHCTEME U 37I0POBBIO YEJIOBEKa, ONPEAeIuM He-
raTUBHOE BO3/ICHICTBHE HA TPEX dTalax >KU3HEHHOT'O [IUKJIA AISKTPOCTAHIIU (BBOJI, SKCILTyaTallus 1 BbIBO),
a TaKKe HaJIn4yue BEIOPOCOB 3arps3HAIONINX BewecTB (Taom. 4).

Tabnuma 4
DKOJOrHYECKHH YIepd PasaHYHbIX THIIOB JIeKTPOCTAH I
Table 4
Environmental damage of different types of power plants
B . B 5 B Br16pocst B
Wbl 3JICKTPOCTAHIIMKU BO, KCIlTyaTanus BIBO, Ccero
8 poctant g van 1 o, S0, co,

A3C ¢ MabIM MOAYIBHBIM PEAKTOPOM 2 0 0 0 16
TOC na yriie 2 1 1 16
Munan-TOC na 6a3e aBurareis ] 3 2 1 0 1 15
BHYTPEHHETO CTOPaHUs
DNEeKTPOCTAHLINS HA TOTUIMBHOM 3 5 2 1 0 | 17
JJIEMEHTE
ADC 9 5 2 0 0 0 16
DneKTpocTaHIms Ha OnoMacce 3 7 2 1 1 1 20
(mpeBecHas miera)
DNeKTpoCTaHIMs Ha OnoMacce
(peBecnas (10 %) u yrous) 8 7 2 ! ! ! 20
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OkoHuanue tabdn. 4
Ending of the table 4

Buns! anexrpocTanuii Bson Okcrutyarauus | BeiBox Brtbpock: Bceero
NO, SO, Cco,
l'eorepmanbHas 3neKTpOCTaHLIUS 10 6 2 0 0 0 18
peniero cropana i craouan rase | ® 7 o L L L
I'maposanekrpocTaHIys 7 2 0 0 0 12
HazemHast BeTpO3JIEKTPOCTAHIUS 9 0 0 0 16
[TpubperxHast BETPOIIEKTPOCTAHITUS 9 0 0 0 16
g:;?f;;:ﬂ IEKTPOCTAHINS OalieH- 9 5 ) 0 0 0 16
ConHevHast POTOIEKTPHIECKAS CTAHIINS 9 5 2 0 0 0 16

[Mpumeuyanus: 1. PazpaboTano Ha OCHOBE OLICHKH KalTUTAIBHBIX 3aTPAT M YKCIUTYyaTAIIMOHHbIX XapaKTePUCTHK TEXHOJIOTUH Ipo-
H3BOZICTBA AIEKTPOIHEPTUH B KOMMYHAIFHOM MactITabe. 2. Mcronp30Banb! 0003HaYEHHS: 9HCI0 | COOTBETCTBYET HAIMIHIO yIepoa,
yucsno ) — OTCYTCTBHIO 3HAUUTENBHOTO yiiepOa. 3. B KomoHKax «BBOAY», «3KCILTyaTallus, «BbIBO» NPUBEAEHBI CyMMapHbIe 3HAUCHUS
(B 6aiax) BBILIETICPEUHCICHHBIX BUI0B BO3ICHCTBUSL.

Taxum 06pa3om, aOCOTOTHOE MPEUMYIIECTBO C TOUYKH 3PEHUS YKOJIOTHYHOCTH MTPUHAICKUT THIPODIIEK-
TPOCTAHIINU, CPEAHNE 3HAYCHNUs 3a(DUKCUPOBAHBI JUISI AJIIEKTPOCTAHIIMY Ha TOTUTMBHOM JJIEMEHTE, COTHEUHOM
AIEKTPOCTAHIINK OAIICHHOTO THIA M COTHECYHOU (DOTOEKTPUUCCKONW CTAHIIMH, HA3eMHOW W TIPUOPEIKHOH
BeTpoannekrpocTanmsx, ADC n1 ADC ¢ MaJbIM MOJYJIBHBIM PEAKTOPOM.

Lenecoobpa3HOCTh CTPOUTEILCTBA M UCTIONBb30BaHusI MUHU-TOC Ha Oa3e ABUTATEIST BHYTPEHHETO CTOPaHus,
MuHU-TOC Ha 6a3e nBUTATENs] BHYTPEHHETO CrOpaHHsS Ha cBajloyHOM rasze, TOC Ha yrie, JIeKTPOCTaHIIUN
Ha Omomacce TpeOyeT JOMOIHUTEBHOM OIEHKN ¢ TOYKH 3PEHUS PAIllOHATBHOCTH PACXOIOBAHMS JIEHEKHBIX
CPEICTB M HAMWYMS (PAKTOPOB, BIUSIONIUX Ha SKOJOTHIO. Kpome TOoro, CTOMT yUnTHIBaTh COITUATBHBIHN aCleKT
COTJIaCHO KOHIIEMIUHN YCTOWYHBOTO Pa3BUTHSL.

3akjaoueHue

DHepreTrka UrpaeT KIIOUEBYIO POIb B SKOHOMHKE MPOMBIIIIIEHHOCTH, TAK)KE OHA OKA3bIBAET CHIILHOE BIIMSTHHE
Y Ha MTOBCETHEBHYIO KM3Hb HacesneHus. CoBpeMeHHast 3HepreTHKa OCHOBBIBAETCS Ha TPAAUIIMOHHBIX U aJIbTep-
HATUBHBIX HCTOYHHUKAX dHEPruH. K TpaANIIMOHHBIM NCTOYHUKAM OTHOCSITCS] BOJIOPOJIHASI, aTOMHAS U TETJIOBast
SHEPreTHKa, K allbTePHATUBHBIM — CHJIPOIHEPTETHKA, BETPOIHEPIeTHKA, TeITMOIHEPTETHKA, ONOIHEPreTHKa,
reorepMalibHast dJHepreTuka. Takum 00pa3oM, B CTaThe OBUTH PACCMOTPEHBI Pa3lIUUHBIC BUIBI YHEPTETHUCCKIX
YCTAaHOBOK C TOYKH 3PEHHS UX DKOHOMHYECKOH (D (EKTHBHOCTH 1 HAHECEHUSI KOJIOTUIECKOTO YIIepOa OKpyKaro-
1Iel cpezie U 3710pOoBbIo YenoBeka. [IpoBenenHoe uccaenoBanme moKa3ano MPEenMyIIeCcTBO THAPOIIEKTPOCTAHIINT
T10 IKOJIOTHYECKOMY (HaMEHbIIIee HeTaTUBHOE BO3/IEHCTBHE HA OKPY’KAIOIIYIO CPEy U 3I0POBBE YeTIOBEKa 10
CPaBHEHUIO CO BCEMHU PACCMOTPEHHBIMH CIIOCOOAMU TeHEPAIIH AIIEKTPOIHEPTUH ) U TI0 SKOHOMUYECKOMY (OJTHO
13 HAMMEHBIINX CYMMapHBIX 3HAYeHNI HHBECTULIMOHHBIX, IIOCTOSHHBIX 1 IEPEMEHHBIX OTIEPAIIMOHHBIX 3aTPaT)
(baxTOpam, a TaKkKe yI3BUMOCTh T€0TEPMAILHON AIEKTPOCTAHINH 1 3JIEKTPOCTAaHIINHY Ha Oromacce (IpeBecHast
1iera), OJHAKO JUIsi TOYHOTO aHaJi3a CTOMT IPUHUMATh BO BHUMAHHUE M COLUAIBHBIN (HaKTop.
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Mutmck : BI'Y, 2023. 98 ¢. bubmmorp.: ¢. 87-88. Pexxum moctyna: https://elib.bsu.by/handle/123456789/300509.
3arn. ¢ skpana. Jlen. B BI'Y 26.06.2023, Ne 006326062023.

OnekTpoHHBIH yueOHO-MeTonnueckuil komrieke (OYMK) ¢ kpeaTHBHBIM KOMIIOHEHTOM I10 Y4eOHOM Auc-
uuruinHe «Peksiama TypuCcTCKOro MpoyKTa» MpeAHa3HadeH s CTyeHToB crnennanbHocTd 1-31 02 01 «I'eo-
rpadus (110 HampaBJICHUsM)», HanpapieHue crenuaabHocT 1-31 02 01-02 «I'eorpadust (HayuHO-TIeIaroru-
yeckas esTeNbHOCTh)». Copeprkanne DY MK mpenmonaraer co3ganne yCIOBHN, CONEHCTBYIONTNX OCBOSHHUIO
CTyAEHTaMH NporpamMmbl yueOHo# nucuuminabl. OY MK nononHeH KpeaTHBHBIM KOMIOHEHTOM, BKJIFOUAIOIIUM
CTIPaBOYHYIO HHPOPMAIIHIO M ICXOTHbIE JaHHBIC JUIsl PA3BUTHS TBOPUYECKOTO MBIIIICHHSI, KOMIUIEKCHOTO U CH-
CTEeMHOTO aHaJIN3a, YCBOCHHS M 3aKPEIUICHNS 3HAHUH 110 OCHOBHBIM pa3zesiaM AMCIUIIINHBI, BUCOKOHTEHT
(mafimxect KITroUeBHIX (hakTOB 10 yueOHol nuciuiumae). DY MK cocTouT uX 4eTbipex pa3ziesos.

VK 336(476)(082)
®unancel Pecnnydsinku besnapych B yc/10BUSIX BHEITHUX BbI30BOB [ DIEKTPOHHBIHN pecypc] : ¢0. Hayd. CT. /
BI'Y ; [penxon.: U. I1. lepessaro, H. A. MenbnaukoBa, T. I. Ctpyk]. DnekrpoH. TekcToBble JaH. MuHck : BI'Y,
2023. 204 c. : un. bubnuorp. B Tekcre. Pexum noctyna: https://elib.bsu.by/handle/123456789/300942. 3armn.
c akpana. Jlen. B BI'Y 04.09.2023, Ne 007604092023.

B crarpsx, Bomeamux B COOPHHUK, pacCMaTPUBAIOTCS BOITPOCHI o0ecTieueHrsT (PMHAHCOBOH CTAOMIBHOCTH
B PecniyOnmuke Benapych B yclIoBHSAX SKOHOMHUYECKHX CAHKIHH, 4TO TpeOyeT CYLIECTBEHHOIO IepecMoTpa
MOJIXO/IOB K BaJIOTHOW MOJIUTHKE, (POPMUPOBAHHIO IOXOJIOB M PACXOJI0B FOCYAapCTBEHHOTO OI0/IKeTa, HaJloro-
00NOXKeH 10, HYHKITMOHUPOBAHUIO (PUHAHCOB OpraHu3anuii. B 4acTHOCTH, 3HAYUTEIFHOE BHUMAHHE YICISICTCSI
Mepam M0 MOBBIEHHUIO 3(GEKTUBHOCTH HCIIOIb30BaHUS OIOKETHBIX CPE/ICTB, ONITUMH3ALMN HaJOTOBON Ha-
IPY3KH, YAYUIIeHNIO ((PHHAHCOBOTO COCTOsIHMS Opranu3anuii. Marepuaiibl cCOOpHHKa MOTYT OBITH ITOJIE3HBI KAK
HayYHBIM PaOOTHHKAM U CTYJCHTaM dKOHOMHUYECKUX CIICIHATbHOCTEH YUPEKACHUH BBICIIEr0 00pa3oBaHusl,
TaK W CIEIUAUCTaM OPraHOB TOCYJAPCTBEHHOTO YITPABJICHUSI.

VAK 005.92:004(075.8)

Ilonoga E. 5. llndpoBbie TEXHOJOTUN B MPO(hecCUOHATBLHOI esITeJIbHOCTH JOKYMEHTOBENAA [ DJICKTPOH-
HBII pecypc]| : aMeKTPoH. y4e0.-MeTo . KoMIuIeKe s criell. 6-05-0322-04 «Ynpasnenue qokymenTamMm / BI'Y.
OnekTpoH. TekcToBble JaH. Munck : BI'Y, 2023. 189 c. : un. bubnuorp.: c¢. 181-183. Pexxum gocryna: https:/
elib.bsu.by/handle/123456789/304498. 3ar. ¢ skpana. Jlerm. B BI'Y 13.11.2023, Ne 009913112023.
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OnekTpoHHbIN yueOHo-MeToandeckuid komruieke (3YMK) npeanazHadeH 1ist CTyAeHTOB, 00yUYarOIUXCs 110
crieranbHOCTH 6-05-0322-04 «YrpaBnenue nokymenTamm». Coxeprkanne OYMK mpenmonaraet n3ydeHue
BOTIPOCOB COIVIACHO y4eOHOU mporpaMme 1o yaeOHou muctuminHe «LudpoBsie TexHONmOrHu B ipodeccro-
HaJbHOU JAESITETbHOCTH JOKYMEHTOBEAAY.

OYMK cnocobcTByeT GOPMUPOBAHUIO CUCTEMBI TEOPETHUECKUX M MTPHUKIIAJHBIX 3HAHUH B 001aCTH HHOP-
MaTHUKH ¥ HHPOpMAITHOHHBIX TexHomorui (M T), oBameHnto mpakTHIeCKUMHU HaBBIKAMH UCIIONB30BaHusT UT
B Ka4eCTBE WHCTPYMEHTA IS PelIeHUs POPEeCCHOHATBHBIX 3a/1ad.

Crpykrypa OYMK BKIIIOUaeT TE€OpEeTHUECKUH, TPaKTUUECKUI pa3/iensl, pa3esl KOHTPOJIs 3HAaHUH U BCTIO-
MOTraTeJbHbIN pa3aen.
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