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AnHOoTanmua

AxTtyanbHocTb TeMbl. Popmuposarue 3hPex MUBHBLX MEXAHUIMO8 YRPABIEHUS UeTI08eUeCKUM
KAnumaJsiom, CO2JIACO8AHHbLX C NOMPEOHOCMAMU U B03MONCHOCMAMU COUUAILHO-IKOHOMUUECKOT]
cucmembt, A8JACMCA HEOOX00UMbBIM YCI08UEM O0CMUNCCHUS UeJsiell ee COUUATIbHO-IKOHOMULECKO20
paszsumus.

Henn. Paspabomra mooesiell U MexaHUu3M08 CO2TIACO8AHIL Yel08e1eCK020 KAnUmaJia u hokazamesell
COUUATIBHO-IKOHOMUUECKO20 PA3BUMUSL PE2UOHA 8 YCJI08UAX INUOCMUOTIO2UHLECKUX 02DAHULCHUTL.

Meromonorusa. Hecnedosarue 8binosiHero Ha 0CHO8E Memo008 MAMeEMAMULeCK020 MOOCJIUPOBAHUS
8 PAMKAX AKMYAIUIUPOSAHHOLL 8ePCUL NPOUBO0CMEEHHOL (DYHKLUL.

Pesynbrarer u BuiBogel. Ilpusodumcsa hopmanivHas NOCMAHOEKA 3A0AUL CO2TIACOBAHUS YeJl08e-
YecK020 KanumaJsia u nokazamesieli CoOuyUaIbH0-IKOHOMUUECK020 PA38UMUS peeuona. Bepxuull yposens
3a0avu ompascaem uHmepechbl Pe2UOHAJIbHbLY OP2AH08 8JIACMU, O HUNCHULL - IKOHOMUYECKUEe UHMepechl
xo3aticmayouux cybsexmos. Jlnsa KOHKpemuaauul 3a0ay HUMCHe20 YPOSHs pa3pabomara OnmuMU3ALULOH-
HAs MOOeIb, NO380JIAIOULASL 018 NPEONPULMULL KAX#C0020 8U0A IKOHOMUUECKOTL 0eAMeJIbHOCINU PACCUUMAINb
me 3HaYeHUs IKOHOMUUECKUX noKasamesiell, Komopbie Mo2ym 6bimb 00CMUSHYMbL NPU ONPeOesieHHOM
YPOBHE PA3BUMUS UeJI08eUeCK020 KAnUumaJa pecuona.

O6snacte npumenenus. Cghepa pazsumus couuaLbHO-IKOHOMULECKUX CUCMEM 8 YCJI08UAX INU-
0eMUO0TI02UHUCCKUX 02D AHUYCH UL

KramoueBble ciioBa: uesogeueckull KAQnumaJsi, Pe2uoHt, co2aaco8arue, NOKA3amesill COUUAIbHO-IKO0-
HOMUUECKO020 PA3BUMUS, MAMEeMAMUYECKUe MO0,
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Abstract

The relevance of the topic. The formation of effective mechanisms for managing human capital,
consistent with the needs and capabilities of the socio-economic system, is a prerequisite for achieving the
goals of its socio-economic development.

Goal. Development of models and mechanisms for the coordination of human capital and indicators
of socio-economic development of the region in conditions of epidemiological restrictions.

Methodology. The study was carried out on the basis of mathematical modeling methods within the
updated version of the production function.

Results and conclusions. The formal statement of the problem of coordination of human capital
and indicators of socio-economic development of the region is given. The upper level of the task reflects the
interests of regional authorities, and the lower level reflects the economic interests of economic entities. To
concretize the tasks of the lower level, an optimization model has been developed that allows enterprises of
each type of economic activity to calculate the values of economic indicators that can be achieved at a certain
level of human capital development in the region.

Scope of application. The sphere of development of socio-economic systems in conditions of epide-

miological restrictions.

Keywords: human capital, region, coordination, indicators of socio-economic development, mathemati-

cal models.

Beenenue

[MudpoBasa TpaHchopMaIId IKOHOMUKN UTPA-
eT BayKHYI0 POJIb B YCKOPEHUU TEMIIOB 9KOHOMUYe-
CKOT'O PA3BUTUS PETUOHOB, CO3JaHUU HOBBIX 0TpAaC-
Jiell ¥ CeKTOPOB, ITOBBIIIIEHU Y ITPOU3BOTUTEIHBHOCTH
TPyJa ¥ KaYeCcTBa PeayJIbTaToB. AKTHBHOE BOBJIEUE-
HUe HOBBIX WH(POPMATIMOHHBIX TEXHOJIOTUH B cpepy
Om3Heca U yIpaBJIeHUS IIPUBOIAT K CMEHe IIPUOPH-
TETOB UCTOYHUKOB 9KOHOMUYECKOTO pocTta. Periaio-
M (paKTOPOM B PA3BUTUN MHHOBATIMOHHO 9KOHO-

DOLI: 10.22394/1997-4469-2023-62-3-169-175

MUKH, eT0 IpaliBepoM, CTAHOBUTCS UeJIOBEUeCKUN
ranuraya (YK). B cuny aroro, mocTusxeHre BEICOKIX
ToKa3aTreJsieil pa3BUTHUS PETUOHA B COBPEMEHHBIX YC-
JIOBUSIX HE TIPEJICTaBJISIETCA BO3MOKHBIM 0€e3 paspa-
0OTKHU ¥ IIPAaKTUYECKOT0 BHEAPEHU 9(PPEKTUBHBIX
MeXaHU3MOB YIIPABJIEHUS YEJTOBEUYECKUM KaIlUTa-
JIOM PEermoHa, COTJIACOBAHHBIX C ITOTPEOHOCTAMU
¥ BO3MOIKHOCTSIMU COITHAJIBHO-9KOHOMHUYECKOH CH-
crembl. B aToM cityyae OyieM TOBOPUTH O COTJIACOBA-
HUU 4eJIOBEYECKOr0 KAITUTaJa U II0Ka3aTeJsIeH CoIlu-
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aJIbHO-3KOHOMMYECKOT0 pa3BuTus perrora. Ocobyo
AKTyaJIbHOCTH 3a7a4a COrJIACOBAHMUS IIPHOOpeTaeT
B YCJIOBUSIX JITHIEMUOJIOTHYECKUX OTPAHUYCHUH,
KOTJ[a TPEIIIPUATHS B CHUJIY OOBEKTHUBHBIX ITPHU-
YHH CTAJIKUBAITCS C PSIJIOM CEePhe3HBIX dKOHOMU-
YECKUX ITPO0JIeM — CHUKEHMEM ITPUOBIIN; YT PO30H
prHAHCOBOM CTAOUIBHOCTH; BEIHY K I€HHBIMHU OT'pa-
HUYEHUSIMH HA OCYIIECTBJIEHNE IeSITeJTbHOCTH; BBI-
COKO# 3260J71€Ba€MOCTHI0 ¥ HEOOX0JUMOCTEH BpEMEH-
HOT'0 OTCTPAHEHWEe COTPYIHUKOB OT YYACTHS B IIPO-
M3BOJCTBEHHBIX Ipolteccax [1—2] u T. 1.

Paspaborka MexaHW3MOB COrJTacOBAHUS dUe-
JIOBEYECKOT'0 KaluTaja M IToKasaTeseil coruaib-
HO-9KOHOMHUYECKOTO PA3BUTHUS PErMOHA SIBJISIETCS
CJIOYKHOM, KOMILJIEKCHOM IIpo0OsemMoii, 000CHOBaH-
HOE pelleHusI KOTOPO HeBO3MOYKHO 0e3 IprMeHe-
HUS MAaTeMaTHYeCKUX METOIOB U MO IMPOBAHUSI.

Ilesrbro HACTOSIIETO MCCIIEIOBAHUS SBJISIETCS
dopmasbHOE ortucanwme 3amavn corsmacopanus YK
¥ TIOKa3aTeJIell COInaIbHO-9KOHOMHYECKOr0 Pa3BH-
THUSI PErUOHA W pa3paboTKa MOJEJIBHOTO WHCTPY-
MEHTAPUsI, O3BOJISIOIIEr0 HA YPOBHE PErroHAaIb-
HBIX OPTaHOB BJIACTH:

— OCYIIECTBUTH OIEHKY U BJIUSIHUS Ka4ecTBa
YeJI0BEYECKOr0 KAITNTAJIa Ha COIMATbHO-9KOHOMU-
YeCKHe TOKa3aTe/ I CyObeKTOB 9KOHOMUYECKOMH Je-
SITeJTBHOCTH PErroHa C YyYeTOM SITHIeMHUOJIOTHYe-
CKUX OTPpaHUYEHUH;

— OIpeleJIUTh TAKOe 3HAUYEHNe KOJINUYeCTBEeH-
Horo nokasaresia YK peruona, koropoe siBsieTcst
HEOOXOOMMBIM AJIs JOCTHUKEHUS TPpeOyeMbIX 3Ha-
YeHUU IToKa3aTesiell pa3BUTUSA BUJ0B dKOHOMUYe-
CKOM MesITeJIbHOCTY ¥ PETHOHA B IIeJIOM;

— OKAa3aTh IMOJJIEPIKKY ITPH (POPMUPOBAHUH K-
TyaJbHBIX HallpaBeHuil passutus YK permnona.

TeopeTuyeckoif OCHOBOM HCCJIEIOBAHUS IIO-
caysxunu paborsr B. H. Byprosa, /[. A. HoBukosa
¥ Jp., B KOTOPBIX OMMHMCAHBI MEXaHU3MBbI yIIpaBJIe-
HUS HA OCHOBE COTJIACOBAHUS MHTEPECOB AKTHB-
HBIX asieMeHTOB [3]. Bompockr mocTpoenust mare-
MATHYECKUX MOJIeJIell COTJIaCOBAHHOIO yITpaBJie-
HUS PA3BUTHEM PErrMOHAJBHBIX dKOHOMUYECKUX
cucTeM IpencraBiiensl B paborax [ A. Yrosb-
munkoro u O. U. T'opbanesoii [4]. O61me moaxonsl
K paspaboTke MaTeMaTHYeCKOr0 HHCTPY MEHTAPHU S
COTJIACOBAHUS TIOKA3aTeJIeH COITNaIbHOTO U 9KOHO-
MHUYECKOT'0 PA3BUTHUS PETHOHA, OITMCAHBI B CTATHSIX
10. B. Bounapenxo, T. B. Asapuosoit u ap. [6—6].
Hacrosee pabora siBJIsieTCsT JIOTMYECKUM TIPOT0JI-
SKeHMeM JaHHBIX UCCJIeJOBAHUN B HAPpABJICHUHN
paspaboTKM MojeJIel M MeXaHU3MOB COTVIACOBAHM S
YeJIOBEYECKOT0 KAITUTAJIa PETHOHA U IT0OKa3aTesei
COITMAIBHO-9KOHOMIYECKOTO PA3BUTHS B YCJIOBUSIX
SITUIEMHUOJIOTUUECKHUX OrPAHUYESHU .

OTImuynTe IEHOM 0CO0EHHOCTHI0 paspabaTriBa-
€MOr0 KOMIIJIEKCA MOJEeJIeH SIBJISIETCS YUeT CIIey-
OIUX (PAKTOPOB U YCJIIOBUIA:

— BJIMSTHWE KAYeCTBA YeJIOBEYECKOro KaIrnuTa-
JIa HA 9KOHOMWYECKHe IoKasaTeau (00beM BBIIY-

CKaeMOM MTPOIYKIIUHU, TPUOBIIIB) X03STUCTBY IOIIIUX
CcyOBEKTOB PEruoHa;

— BBIHYKJEHHBIE OTPAHUYECHHUST Ha BO3MOJK-
HOCTBH OCYIIIECTBJIEHUS 9KOHOMUYECKON JIesITeIb-
HOCTH B IIOJTHOM 00'beMe, CBSI3aHHBIE C IITHIeMHUO-
JIOTUYE€CKUMHU OTPAHUYEHUSIMU;

— Heo0X0JUMOCTh IIEPEBO/Ia YACTH COTPYTHU-
KOB B JIUCTAHITMOHHBIN peskuM PaboTHl U OTCTpa-
HEHWe COTPYIHHWKOB M3 I'PYIIIT PUCKA OT YYaCTHUS
B IIPOM3BOJICTBEHHBIX IIPOIleCCax P COXPaAHEHUHN
X 3apabOTHOM MJIATHI U T. [I.;

— WM3MEHEHWs YeJIOBEUYeCKOT0 KaIluTalia, Bbl-
3BaHHBIE C HEOJIATONPUATHON SITUIEMUOJIOTHYE-
CKOM 00CTAHOBKOM.

Ilepeitnem K ommmcaHMIoO IIOIX0/IA.

1. ITlocranoBka 3agauu

Paccvorprm cormmasibHO-90KOHOMITYECKYIO CHCTEMY
(COC) pernona, B KauecTBe 3JIEMEHTOB KOTOPOI BEIIE-
JIAM CJIEIYIOIINE B3aMOIeCTBYOIIIE IOICHCTEMEL:

— permoHaJIbHBIE OpPraHbl BJIACTH (QIMUHH-
CTpaIus PETU0HA);

— OKOHOMHYECKAS CHCTEMA;

— coIpaJbHAas CHUCTEMAa PEeruoHa.

ComuanpHas cucTeMa PeruoHa OIIpeesiseT-
csI KaK OOIIHOCTh MHAUBUIYYMOB, KJIACCOB, CO00-
IIECTB W IPYTUX IPYIII IPaKIaH, IIPOKMBAIOIINX
Ha TEPPUTOPHU PErHOHA W SBJIAIOIINXCSI HOCHUTE-
JIEM YeJIOBEUYECKOIr'0 KaIlMTasIa.

OKOHOMHYECKAA CUCTEMA PEruoHA IIPEICTABIIA-
€TCsI KaK COBOKYITHOCTDH B3AMMOCBSI3AHHBIX U B3aU-
MOJIEHCTBYIOIIUX XO3AUCTBYIOIIUX cyOBeKTOB (XC),
PAaCIOIOKEeHHBIX Ha TePPUTOPUY PETHOHA 1 peaJIu-
3YIOIINX 9KOHOMUYECKIEe HHTEPECHI U IIeJIH II0CPe/I-
CTBOM 9KOHOMUYECKOH JesITeIbHOCTH.

OJIeMeHTHl SKOHOMHYECKOM CHCTEMEI OyIem
paccMaTpuBaTh B arperupoBaHHOM Cpe3e — Kak
TPYHOBI IPESIPUATAN, 00beJMHEeHHBIX 10 BHIaM
OCHOBHOM OKOHOMHUYECKOH! JesTeJIbHOCTH. Takroe
OejieHre OOyCJIOBJIEHO XapaKTepoM JOCTYITHOM
craructTudeckor muadopmarnuu. O603HauYUM YuC-
1o BOJI pernona uepes M, a uepes m — mopAIKO-
BoI#t Homep BOJI (rme m = 1,..., M).

ComnaIbHO-0KOHOMHUYECKAs CHCTeMa PEeruoHa
SIBJISETCSI CJIOXKHOM, MUHAMMWYECKOM, MHOTOYpPOBHE-
BOM, aKTUBHOHI cucremMoil. B HOTAIMAX, IIPHUHSATHIX
B TEOPHH CHCTEM, OIIHCATe b TAKOM crcTeMbl (0003Ha-
YHM ero yepes S') UMeeT CJIeAYoIee IPeICTABICHIE:

), Tech' >,

rme t € [TO,T] — CHCTeMHOe Bpems; Sir — MHOroy-
POBHEBAS CTPYKTYPA CUCTEMBI; 1) — MHOKECTBO CO-
CTOSTHUH CUCTEMBT; F! — COBOKYITHOCTH MJIU CTPYKTY-
pa 1ieJ1eit, BRIIOYAIOIIAS 1€ PA3BUTHS 9JIEMEHTOB
cucremsbr; Cond' — ycnoBus cymecrBoBauus CIC;
H; H!  —BxonHoii u BEIXOAHOM oTOKY; Tech! — co-
BOKYITHOCTBH TEXHOJIOTUH (METOI0B, OIIepaIinii, IIpu-
€MOB, 9TAIIOB, AJITOPUTMOB U T. II.), PEATU3YIOIIHUX

QyHKITMOHUPOBAHTE U PA3BUTHE CUCTEMBL.

$=((1,1.7),Str, D', F',Cond' (H,,, H,

in? out
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Paccmorpum guckperHBIll BpeMEeHHOM MHTEP-
BaJI (IepHOJ IIJIAHUPOBAHMS) [TO,T], BPEMEHHOM
TaKT KoToporo cocrasuaser 1 rox, t =T, T, + 1,...T.

B ras1p1if MOMEHT BpeMEHHU COCTOSTHUE CUCTe-
MBI ©3MepsIeTCsI HabopoM COIMAaIbHO-9KOHOMUYe-
CKUX IIOKa3aTesiell, B KAUeCcTBe OCHOBHBIX M3 KOTO-
PBIX TPUHSITO BHIIEJISATE:

— BaJIOBOM PeruoHAJILHEIN IpoayKT (Y?);

— OCHOBHBIE (DOH/TBI B 9KOHOMHUKE (110 TTOJTHOM
YUETHOM CTOMMOCTH; Ha KoHell rogaa) (KY);

— cpeaHeMecAYHAs HOMHHAJbHAS HAYHUC-
JeHHas 3apaboTHasd myata pabOTHUKOB OPraHH-
sauuit (W,

— HHBECTHUIIMK B OCHOBHOM KanuTtaJ (I');

— caJIbIUPOBAHHBIN (DUHAHCOBBIH pe3yJIbTaT
(mpuOBIIEF MUHYC YOBITOK) TeATEJIbHOCTH OPraHuU-
3anmii (ZY).

Jlst ymoberBa 3ammcu BEIOpaHHBIE TTOKA3aTe-
au COC pa3BuTHS pernoHa mpejacTaBuM B opme
BEKTOpA:

A=Y, KWL I Z). 1)

Byzem mosararh, 4To peruoHaIbHBIMU Op-
raHaM¥ BJIACTH [JIS KasJOT0 MOMEHTa BpeMe-
HHM paccMaTpUBaeMOro IIPOMEKYyTKA BpeMeHHU
t="1, T, + 1,...T oupeneneHs TpedyemsbIie (iteje-
BbI€) 3HAYEHM A OCHOBHBIX IIOKAa3aTeJIel COIlrualb-
HO-3KOHOMHUYECKOTO PA3BUTHUA PETHOHA, COOTBET-
CTBEHHO Habop (BEKTOP):

t t t t t t
A=Y, K W, 1.2').

[lereBrIe sHAUEHMS TTOKA3ATEJIEH PASBUTHUS Pe-
THOHA ITPOEIIUPYIOTCS B IleJIeBhIe TIOKA3aTeJIN Pas-
BuTHuA Kasxmoro BOJI:

t _ [yt t t gt t
A, =(Y, K Wy 1 Z),

m=1,..M;t=T, T,+1,...T.

Takmxe IPEOIIONIORAM, YTO YeJIOBEUCCKHUI Ka-
IIATAJ PeruoHa, YPOBEHb ero PA3BUTHUS, MOXKET
OBITH ITPe/ICTaBJI€H KOJUYECTBEHHBIM IOKA3aTe-
aem L, t=T, T, +1,...T

Cpenu cymiecrBenHbIX cBoicTB COC BB IUM
AKTHUBHOCTL €€ 2JIEMEHTOB, KOTOpas 03HA4YaeT UX
CIIOCOOHOCTH CAMOCTOSATEJILHO (POPMYyIHUPOBATH
COOCTBEHHEBIE IICJIM M CIOCOOBI MX JOCTHUKCHU.
EcrecrBenno, uro xamugeiii anementr COC peru-
OHA 3aMHTEPECOBAH B BBICOKMX IIOKA3aTeJIAX CO-
IMAJIbHO-0KOHOMUAYECKOI0 PA3BUTHUA PEruoHa, HO
BMECTE C TeM, UMEeT U CBOM, YaCTHBIE MHTEPECHL.
B macrosmem ucciemoBaann OyaeM 1Ioaarath, 4To
IIPUOPUTETHBIM UHTEPECOM PYKOBOICTBA KAMKIOT0
MIPENIIPUATHUS ABJISETCA MOJIyUYeHNe MaKCUMAab-
HO BO3MOYKHOM BeJIMYNHEL IIPAOBLIIM, YTO COOTBET-
CTBYeT IPUHUMAEMON B 9KOHOMUYECKUX UCCIIEI0-
BAHUAX TUIIOTE3E 0 PAIlMOHAJILHOM II0BegeHnun [7].

3adaua coenacosaHus UeJIOBEUYECKOI0 KAIIU-
Tajla U IIoOKa3aTesell COLMAaIbHO-39KOHOMUUECKO-
I'0 PA3BUTHUSA PETUOHA COCTOUT B OIpeeICHIN pe-

I'HOHAJIbHBIMH OPTaHAMHU BJIACTH U TIOCTIe Ty IOTIeM
IOCTH:KEHUU TAKUX 3HaYeHuH nokasarend UK L,
t=1T,, T,+ 1,...7, KoTOpBIE IT03BOJIAT IIPEIPUATH-
am BOJl permnona moctuub TpeOyeMbIX 3HAUYEHUN
OKa3aTeJIel COIUAIbHO-0KOHOMUYECKOT0 Pa3BH-
tug (1) Ipu yCJIOBUM MX PAIlHOHAJIHLHOTO II0BEIe-
HUA.

@opmaIn30BaAHO 3aava COTJIACOBAHUS MOJKET
OBITH IIpeAcTaBJIeHA B JBYXYPOBHEBOU IIOCTAHOB-
Ke. BepxHuii ypoBeHb — ypOBEHb aIMHUHHUCTpPA-
WU PeruoHa, a HUKHHUN — YPOBEHDb IIPEeIIIPUs-
Tt BOJI.

3adaua sepxHeeo yposrns (peruoHAIbHBIE Op-
raHbl BJIACTH). OJA I[Iepuoiga IJIaHUPOBAHUSA
[YB,T] TpebyeTcss HalTH Takue MHUHHMAaJbHEIE
amavenus L, t =T, T, + 1,...7T, npu KOTOPHIX:

rnem=1,...M;t="T, T,+ 1,...T.

[Ipu asToMm 3HAYeHUs TMOKAa3aTesiell COITHMAJIb-
HO-0KOHOMHYECKOro passutud Kaxgoro BOJI (Bek-
TOp A! ) HaxXoaWTCs KAk pelleHue 3aa9u HUKHE-
0 YPOBHSI.

Badauu Huscrezo yposHsa (mpennpusatusa BOJI):
OITPeIeIUTh TAKHE JOIIYCTUMbIe 3HAUEHUS TTOKa3a-
TeJiel COIMaTbHO-0KOHOMUYIECKOTO PA3BUTHUS, KO-
TOpBIe 00eCIIeunBAIOT IIPH JTAHHOM YPOBHE UYeJIo-
BEUYECKOTO0 KaIlUTaJa MoJyYeHne MaKCUMaJJIbHOTO
3HaYeHUA (PUHAHCOBOIO peadyJibrara (IpuObIIm):

i zZ, ([1)—) max, m = 1,...,M.
=T,

Bamaun HUMKHEr0 yPOBHS IIPEICTABISIOT CO-
001 onTMMU3AITMOHHBIE 3aa4M, a IIPOBEJIeHUE
HPaKTUYECKUX PACUETOB TPEOYyeT KOHKPETUIAT[UN
QYHRIINH IIeJU U JOILyCTUMBIX MHOKECTB.

2. MaremaTnuuecKkue MOIEJIU B 3ajade CO-
IJIACOBAHUSA YE€JI0BEYECKOI'0 KAMUTAJIA U IIOKAa-
3aTelieil COIUAaJIbHO-OKOHOMHUYIECKOT0 Pa3Bu-
THA peruoHa

B nByxypoBHEBOI 3a/1aue COTJIACOBAHUS YEJIO-
BEUECKOT0 KaIMTaJa M IIOKasaTesedl COIMaIbHO-
OKOHOMHUYECKOI'0 PA3BUTHUA PETHOHA HEOOXOAMMO
hopMaIm3oBaTH 3aBUCHMOCTH OIIMCHIBAOIIE TIPO-
M3BOJCTBEHHBIE U 9KOHOMUYECKIE BO3MOMKHOCTH XO0-
3IUCTBYIOIIUX CYOBEKTOB, ArPErNPOBAHHBIX 110 BU-
IaM dKOHOMUYECKOU aesaTesbHocTr. OmHOM 13 Ta-
KHX 3aBHCHUMOCTEHN ABJISETCS IIPOM3BOJACTBEHHAS
byHKIIMA, PopMAaIBLHO OIIMCHBAIONIASA B3ANMOCBA3h
MaKCHUMAaJIbHOr0 00'beMa BBIIIYCKAEMON POy KITHH
cyoberra (BOJI, perrona) or hakTOpOB IIPOM3BOI-
crBa (KamuTaja U TPYI0BBIX pecypcos) [7]:

y =K, o L),

3neck K— wanuras (0cHOBHBIE (DOH/THI) TIPEIIPU-
aruit BOJl; L — 4yncIeHHOCTb TPYIOBBIX PECYPCOB;
@ — CpeIHsAsS HOMHUHAJbHAS 3apaboTHAs 1JaTa;
f— mpousBoncTBeHHAS (PYHKITHS.
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IlapameTpsl IIPOM3BOACTBEHHOM (DyHKIIUU
OIIPeIeJIAITCA Ha OCHOBE PETPOCIIEKTUBHOM cTa-
TUCTUYECKON HH(OPMALIMY METOIAaMU MAIIIMHHOIO
o0yuenus (HAIIPUMeD, PErPECCUOHHBIM aHAJTHU30M).

Oco0eHHOCTHIO HACTOAIIIET0 II0X0/1a ABJISCTC
y4eT B KaueCTBE apryMeHTOB IPOM3BOICTBEHHOM
QYHKIMY He TOJIBKO KOJIMYECTBEHHBIX [IOKAa3aTe-
JIei (paKTOPOB IIPOM3BOIACTBA, HO M UX KAUeCTBA.

B paborax [8, 9] moapobHO mpoaHaIu3upoBa-
HBI U3BECTHLIE B JINTEPATYPe IIPOU3BOLCTBEHHEIE
QYHKIINY, yUUTHIBAIOIINE YeJI0BEUSCKUM KaIluTAJI
" (MJI1) ero0 OCHOBHBIE KOMIIOHEHTHI.

00600111a9 HAKOILJIEHHEIA OIIBIT UCCJIeS0BAHNMI
M YYUTBHIBAS COBPEMEHHEBIE IIONXOObI K aHaJIU3y
IIPOU3BOACTBEHHBIX (DYHKIIUHI, BBOOUTCS IIOHATHE
npPou3600CMEEHHOU PYHKUUL C yuemom Kaue-
cmea pecypcosé Uiu KeéaJiumamueéHOol npous-
600CMEEHHOU (PYHKUUU OTHEIBHOrO IpeIIlpH-
SITAS WJIW TpyInel mpenmpusatuii BOJI, koropas
B O0IIIEM CJIyuae MMeeT CJIeAYIOIINI BII:

y =f(K,K,a)-L,L),
rme L — KoandecTBeHHEIH IIOKA3aTeNIb KadecTBa
YeJIOBEUECKOro Kamurasia (Kak CHMHOHHMA Kade-
CTBA TPYIOBBIX PECYPCOB);

K — moxasaTess kadecTBa KamuTasa (0OCHOB-
HBIX (POHIOB).

B monorpaduu [10] onmcaHbl aKCHOMBL, CBOM-
CTBA MPOM3BOJCTBEHHON KBAJHUTATHBHON (PYHK-
MUY, IIPUBEIEHBI IIOJAXOJbI KOJHUYECTBEHHOM
OIlEHKH KavyecTBA KAUTAJIA U YeJJOBEUYECKOro Ka-
muTaga, MPeaI0oKeHbl aJITOPUTMBI IIOCTPOCHUS
¥ pacCMOTPEHBI KOHKPETHBIE ITPUMePHI IJId paaa
B3] Bopoue:sxckoit obacTu.

OuuaeMUoJIOTHYecKre OrPpaHUYeHUs, CJIel-
CTBHEM KOTOPBIX SIBJISIETCS OTPAHUYEHHUS IKOHO-
MHUYECKOH esITeJIbHOCTH PAda IPEIIIPUATHHA U He-
00X0TMMOCTD OTCTPAHEHUS YaCTU COTPYIHUKOB OT
HEITOCPEeICTBEHHOT0 YUYACTHUA B IIPOU3BOICTBEHHBIX
mporeccax, IPUBOIAT K HEOOXOUMOCTH yUeTa 3TUX
darTOPOB M HA MOIEJILHOM YPOBHE, B YACTHOCTH —
B apryMeHTaX IIPOU3BOJACTBEHHON PYHKIIHUI.

Bsenewm cienyrorme 0003HaAYeHUS:

— v — 10J1s1 pabOTHUKOB, KOTOPBIe BPEeMEHHO
He 3aHSATH Ha IIPOU3BOJICTBE B CBSI3U C IPUHATHIMU
B perroHe MepaMu IIPOTUBOIEHCTBUA paciIpocTpa-
HeHUIO HaHIeMuu uiau 3abogeBanuem, 0 <v <1;

— J4 — JIOJIST 3aTPYsKeHHBIX MOIIHOCTEH XO-
aavicTByotiero cyonerra (BOJI, peruona) B mepu-
on maunemun, 0 <pu < 1;

— 1) — HOPMHUPYIOIIUA MHOKUTEJIb, XapaKTe-
PHU3YIOIUA CHHUKEHHE KadyecTBa YeJIOBEUECKOI'0
KamuTaJja B mepuon naugemuu, 0 <n < 1.

Torma xBaJMTaTUBHAS ITPOU3BOJACTBEHHAS
QYHKIINA B YCITOBUAX SITUJ€MUOJIOTHIECKUX Orpa-
HUYEHU MOKET OBITH MOAUMPUITMPOBAHA CJIETYIO-
LM 00pa3oM:

y=u-f(K.K,w-(1-v)-Ln-L,).

Jliist omrcaHMs MojesIel HUKHEr0 yPOBHS pac-
cmoTpuM HeroTopslt BOJl m uumexcom m. Iloma-
raem, 4To aJIMUHUCTPAIINY PETHOHA B HAYaIbHBIN
MOMEHT BpeMeHU T, M3BeCTHA CJIeAyOIIasi arpe-
rupoBanHas 1mo npennpusatusam B3] m uudop-
MATIHS:

— L% — obmias 4mMcIeHHOCTHh paboTaroIux
(TPymOBBIE PECyPCHI);

— V% — 70151 paOOTHUKOB, KOTOPHIE BpEeMEHHO
He 3aHSATH Ha [IPOU3BOJICTBE B CBA3Y C IPUHSATHIMU
B permoHe MepaMu IIPOTUBOIEHCTBUS PACIIPOCTPA-
HEHWIO aHIeMUH UJIu 3a00IeBaHUEeM;

— % — cpenHsA 3a EPUOT HOMUHAJIbHAS 3a-
paboTHas miaTa COTPYIHUKOB, 3AHATHIX HA IPO-
W3BOJICTBE;

— @Y% — cpegHAd BeJIMYUHA BHIILJIAT COTPY/I-
HUKY, BpEMEeHHO He 3aHSITOMY Ha IIPOU3BO/ICTBE;

— K° — obbem kanuTasia (0CHOBHBIX (DOH/IOB);

— I — cobcTBeHHBIE CpeJCcTBa IIPENIIPHUI-
THUH T'PYIIIE, KOTOPBIE MOTYT OBITH WHBECTHPOBA-
HBI B paclliipeHre U PA3BUTHeE IIPOU3BOJICTRA;

— y,, — KO0d(PUIIMEHT JTUKBUIAIIUU OCHOB-
HBIX POHJIOB; A,, — K02 PUITHEeHT 0OHOBJIEHHUS OC-
HOBHBIX pormoB BOJI;

— p,, — IIOJISI OTYHUCJIIEHUHN C (POHIA OIJIATHI
TPyna;

— a,, — CTaBKa HAJIOra Ha IIPUOIIb;

— [, — TIoOKa3aTesib, XapaKTepU3yIOIIUH TeMIT
pocTa KauecTBa BBOAUMBIX OCHOBHEIX (DOH/IOB;

— L° — komuYecTBEHHBIN MTOKA3aTeb YeJI0-
BEUYECKOT0 KaIlTuTaJIa peruoHa.

Ha ocuoBe cratucTuyeckoi © 9KCIIEpPT-
HOM MHQPOPMAIMK B KASKILIM MOMEHT BpEMEHN
t =1, T, + 1,...T moryT OBITH OIIpeeIeHbI (OIIeHe-
HBI, CHPOTHO3UPOBAHBI):

— K!, — xauecTBeHHas olleHKa KanuTasa (oc-
HOBHBIX QoH0B) BOJI;

— V! — JT0JIsT COTPYIHUKOB, BpEMEHHO He 3a-
HSITBIX B ITPOM3BOJICTBEHHEBIX ITPOIECCAX B CBSA3U
C OTPAHUYEHUSIMHU MMaHIeMUN U 60JIe3HBIO;

— ®!, — cpenHssa HOMHUHAJbHAS 3apaboTHAs
IJIaTa COTPYAHUKOB, 3aHSITHIX HA IIPOU3BOJICTBE;

— 8! — cpenHMe 3aTpaTHl HA CO3/IaHUE OJHO-
ro paboduero mecra,

— C! — cpenHme 3aTpaThl HA ITPOU3BOJICTBO
eIUHUIIBI TIPOTY KITHH;

— L! — mporuosupyeMble 3HAYEHUS ITOKA3a-
TeJIs YeJIOBEYeCKOTO KAIUTaJia B COOTBETCTBUU
C IPUHATON B PETUOHE TIOJIUTUKON PA3BUTHA;

— LK, K, o -1 —v) L, nt-L) — apoussog-
crBenHas pyurius BOJI;

— !, — mporuHo3mpyeMasi BeJIUYHHA CIIPoca
Ha poaykituio BOJI;

— B!, — mporHo3upyeMsbie IOMOJTHUTEIbHBIE
3aTpaThl B CBS3U C dMHUIEMHUOJOTUYECCKUMHE Orpa-
HUYEeHUSIMU,

— B!, — COBOKYIITHBIE JIOIOJTHUTEJbHBIE W3-
MEePIKKN TTPEIIPUSITUN, CBI3aHHBIE C IIHUIEMHO-
JIOTHYECKOM 00CTaHOBKOM.
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[TepeMeHHBIMY MOIEIH SIBJISIOTCS:

— Y!, — 00'beM BBITTYCKAEeMOM MPOIYKITHH M-T'0
B3/]1 B MoMeHT BpemeHu i

— Z! — coBorkymHas yucTtas mpudslrs BOJI
B MOMEHT BpeMeHU [;

— AK!,— 3arparhl Ha pacurupeHre OCHOBHBIX
¢ oHT0B B MOMEHT BpeMeHH! ¢,

— ALl — 3arpars mpegnpuatuit BOJl Ha cos-
JlaHWe HOBBIX Pab0OUYMX MECT;

— K! — paamep ramuraja (OCHOBHBIX (DOH/IOB)
B MOMEHT BpeMeHU [;

— L!, — 4YWCIeHHOCTH TPYIOBHIX PECypPCOB
B MOMEHT BpeMeHU {.

B mpuHATEIX 0603HAYEHUAX MOJIEIb HUKHE-
ro ypoBHs aast m-ro BOJ[ mpeacrasasier coboit

Z,=(1-a,)| ¥, =Cp -y -

=1, + Z, = (AK + AL, £ = Ty + 1, T5(T)

AK! +AL <I' t=T,.. T (8)

K =(1-7,+4,) K +AK,, t = T,+ 1,...,T; (9)
4 AL
Ltm :]jm1 + [m ,t= T0+ 1,’T’ (10)
_, (1-7)K)," —.  AK, .
K;:T'KL T B K,
t=Ty+1,...T; 11)
AK;HZO, ALthO, t= TO"“,T- (12)

Orpauunvenue (4) MOJeJ I YYUTHIBAET MAKCH-
MAJIbHBIH BBIIIYCK IIPEAIIPUATANA B COOTBETCTBUHU
¢ TexXHoJIoTHe#, PopMaIbHO OIMUCHIBAEMOM IIPO-
M3BOACTBEHHOM (QyHKIHel. B mpousBomcTBeH-
HOM PYHKIIMK yUYTEHO HAJIWYHE TPYIOBHIX pe-
CYPCOB, BpeMeHHO He 3aHSITHIX B IIpoIlecce mpo-
M3BOJICTBA.

Orpaunuenne (5) oTpaskaer HEOOXOIMMOCTH
YIOBJIETBOPEHUS MOTPEOHOCTEe peruoHa B IIPO-
OYKIIMA TPYIIIEL IPEIIIPUATHH.

Coornomeruss (6) m (7) COOTBETCTBEHHO
OMMUCHIBAIOT AUHAMHUKY W3MEHEHHUS TIPUOBIIN
¥ CPEJICTB, JOCTYHHBIX IJI HHBECTUPOBAHUSA 34
paccmaTtpuBaeMblii mepuos. B cooTHoIeHun (6)
yUTEeHBl JOHOJHUTEJIbHBIE 3aTPAThl IIPEeIIIPUs-
THUM T'PYIIIEI, CBA3aHHBIE C OITUeMHUOJIOTHYECKHU-
MU OTPAHUYECHUSIMH.

Hepasenctro (8) mpencraBisier prmHAHCOBOE
OorpaHWYEHNEe Ha BO3MOKHOCTU PACIIUPEHUS OC-
HOBHBIX (DOHOB U YBEJIHYEHHE UYUCJICHHOCTH CO-
TPYIHUKOB.

B coorrommernuax (9)-(11) orpaskena fTuHAMU-
Ka u3MeHeHUs PaKTOPOB IIPOU3BOJCTBA U UX Ka-
JecTBa.

1
o

-(Lf -T

ONITUMUBAIMOHHY0 3a1a4y, KpUTepueM KOTO-
po¥i IpHHUMAaeTCI MaKCUMU3AI[UI COBOKYIIHON
3a mepuo ] NpubbIIN (PUHAHCOBOTO pe3yabTaTa)
BOJI:

T
Y Z —>max,
=T,

3

IIpH CJAEOAYIOIIHNX OrPaHNYEeHUAX!

Vo=t fo( Kby Ry (1-V1,) - Lo, - T,
t="1,,...T, (4)

V>Q,t=T,.. T t="T,..T (5)

)+@,-L,)- 4K, B, |

[
m ‘m

©)

Mogens (3)-(12) oTHOCHTCS K KJIacCy 3aa4 He-
JIMHEMHON ONTUMU3AINN U MOKET OLITH CBeJeHa
K paBHOCMJIBbHOH 3agaue ¢ mepemenubimu ALY, AK,.
JIJ1s1 TpakTHUYeCKOro pereHus 3a,Ja491 BEIOpaH me-
TOJT MCCJIEIOBAHMUS ITPOCTPAHCTBA ITapaMeTPOR (Me-
o Cobours).

Ha ocHoBe perrenust 3a1a4u HUKHETO YPOB-
Ha piaa kasmoro BOJl ompemensiercsa pacuer-
HBII Habop mokasarernei: A= (Y, K\, W' I Z! ),
t="T,,...,T, 1751 KOTOPOTO BHITOJIHSIETCS IIPOBEP-
Ka HepaBencTBa (3).

Perrenne 3amaum BepxHEro ypoBHSI — OIIpe-
JleJIEHUST He0OX0JMMOT0 JIJISI COTJIACOBAHUS Kade-
CTBA YeJIOBEUYECKOTO KaIlMTajla — IIPeaIaraercs
OCYIIECTBJISITh HA OCHOBE WMHUTAIIMOHHOTO 9KCITe-
pUMeHTa, TapaMeTPEl KOTOPoro hOpMHUPYIOTCS Ha
OCHOBe aHAaJIN3a WH(POPMATIINH O TIOJTUTHUKE YIIPAB-
nenus YK B perumowne.

3axkiaouenue

B macrosmem uccieoBaHUT paccMaTPUBAET-
cs1 mpobsiema dopmupoBaHUs 3pPHEeKTUBHBIX Me-
XaHU3MOB YIIPABJIEHUS YeJOBEYECKUM KATIUTAa-
JIOM B IIeJISIX JOCTUIKEHUS TPeOyeMbIX 3HAUYeHU
TOKa3aTeJiel COIuaIbHO-dKOHOMUYECKOTO PA3BU-
TUSI PETUOHA B YCJIOBUSIX BO3MOIKHBIX U IEMHUO-
gorudeckux orpanudenuii. [IpuBomurcs oburasa
dopmanbHaa mOCTAHOBKA JBYXYPOBHEBOM 3aa-
YU COTJIACOBAHUS Y€JT0BEYECKOT0 KAalluTaJIa ! I10-
KasaTeJjieil coIinaibHO-9KOHOMUYECKOT0 PA3BUTHUS
peruona. BepxHuil ypoBeHB 0OTpaKaeT UHTEPECH
peruoHaJIbHBIX OPTAHOB BJIACTU, 8 HUIKHUYA — XO-
3AUCTBYOIIUX CYyOHEKTOB, arperupoOBAHHBIX II0
BHUIAM 9KOHOMHUYECKOHN nesartesbHocTH. s 3a-
a4 KasykJI0ro YPOBHS IIPUBOASTCSI MaTeMaTHudue-
CKHMe MOJeJIH, IT03BOJIAIONIE OTHICKATEH TAKOH yPO-
BE€HDb PA3BUTUS YEJIOBEUECKOT0 KAIUTaJa, KOTO-
PBIii OBI CIIOCOOCTBOBAJI TAPMOHUYHOMY PA3BUTHIO
permoHa.
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Hugpopmauus o kKonghiukme unmepecos

Mbi, asmopovt 0arHOU cmambpl, o 8cell omeem-
CMBEHHOCMDIO 3AA8J1A6M 0 HACMUUHOM U NOJTHOM
omcymemeuu pakmuuecko2o Uil NOMmeHuUAIb-
H020 KOHMIUKMA UHmMmepecos ¢ Kakol 6vt Mo Hu
061710 mpemovell CMopPOHOTLL, KOMOPbLL MOAHCEM 803~
HUKHYMb 8caedcmeue nyoaukayu 0aHHOU cma-
mou.
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