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AHHoTanusi. B crathe paspaboTaHa SKOHOMHKO-MaTeMaTHUECKas MOJIENb SKOHOMHKH
3aMKHYTOTO IHKJa PETHOHA, KOTOpask JAaCT BO3MOXKHOCTh OIEHHUTH IPH peaTM3aIliyl IIPHH-
IIUTIOB 3KOHOMHKH 3aMKHYTOTO IHKJIA 3KOJIOTO-3KOHOMHYECKHE MTOKA3aTeIN U SKOHOMHUYE-
CKYIO BBITOXy (TIpHOBLIR) pETrHOHA B [IeIOM. Mozens OCHOBaHA HA MPUMEHEHUH ONTHMH3a-
IIMOHHOTO KJacca 3aAad (JMHEHHOTO MPOTrpaMMHpPOBAHMA) M YCIEIIHO pealnu3yercs Hps-
MbiMH MeTogamu pemenus 3JII1, B yacTHOCTH, cUMITICKC-MeTo[0M. OTMEYaeTcsi, 4To mepe-
XOJl K 3aMKHYTOM CXEeMe BOCIIPOM3BOICTBEHHOTO Ipolecca OyaeT CTUMYIHPOBATH MPOU3-
BOJIUTEIILHOCTh TPY/a M OCIa0UT HArpy3Ky Ha 3KOCHCTEMY peruoHa. B ctathe mpoBoauTCS
aHamu3 pa3pabdOTaHHOW HSKOHOMHUKO-MATEMATHYCCKOW MOJICNH, MO pPe3ysibTaTaM KOTOPOro
BBISBJICHO, YTO YBEIUYCHHE YICIHHOTO Beca MepepabOTaHHBIX (BTOPHYHO HCIIOJIH30BaH-
HBIX) PECYPCOB M CHIDKCHHE YJCIHFHOIO BeCa YTHUIIM3UPOBAHHBIX OTXOJ0B PECYPCOB MOKET
B 3HAYUTENFHON CTENEHH YIyYIIUTh (PPEKTHBHOCTH HCIIOIB30BAaHUS PECYpCOB B IIEIOM,
YTO BIIOCIICACTBUU NPHUBEIET K POCTY BAJIOBOTO PErHOHAIBHOTO MPOJYKTA, a TaKKe K BOC-
CTaHOBJICHUIO SKOCHCTEMBI PETHOHA.

KiroueBble cjioBa: yCTOWYMBOE DPa3BHTHE, SKOHOMHKA 3aMKHYTOTO LHKJA, 3aMKHYTHIE
MIPOU3BOJICTBEHHBIE CHCTEMBI, ONTHMU3AIIMOHHBIE 3a/1a4H, JTUHEHHOE MPOTrpaMMHUpPOBAHHE,
9KOHOMHKO-MAaTEMaTHYCCKOE MOJICITUPOBAHUE.

Ana ymtuposaHma

Bapaykos A. M. O6 oAHOM M3 NOAXOA0B K 9KOHOMMKO-MaTeMaTUYEeCKOMY MOZeNnpoBa-
HUIO 3KOHOMMKM 3aMKHYTOrO LMKAA perMoHa // BecTHWUK BypATCKOro rocyaapCTBeHHOro
yHMBepcuTeTa. JKOHOMMKA U MmeHeaXMmeHT. 2024, Ne 4. C. 24-27.

B pabore A. M. bapaykoBa u M. A. [yrapxanoBoii «O pa3BUTHH SKOHOMHUKHU
3aMKHyTOro nukia B Poccuiickoli ®demepanyu: MepcreKTHBBI U BbI30BB [1] ObLIx
pPaccMOTPEHbI OCHOBHBIE TIOHATHS TEOPUHU MUPKYJISPHON SKOHOMHUKH, TIOKa3aHa cXeMa
BOCTIPOM3BOJICTBEHHOTO TIPOIEcca B BUIE 3aMKHYTOH CHCTEMBI, a TaKKe 00yCIIOBIICHA
aKTyaJIbHOCTh TIEpeXo/a SKOHOMHUKHM Poccuiickoit ®enepannuy K MOJENN 3KOHOMHKH
3aMKHYTOTO IIUKJIA.

[To HameMy MHEHHUIO, 5KOHOMHUKA 3aMKHYTOTO ITUKJIA SIBJSICTCS HETPATULIMOHHBIM U
MIPOrPECCUBHBIM MOJIXOJOM K YCTOMYMBOMY Pa3BUTHIO PETHMOHOB M TOCYJIapCTB B Iie-
JIOM, YTO TIpeAroJiaraet 3aMelieHue TPaJIUIIMOHHON JIMHEWMHOM CXeMbl BOCITPOU3BO/ICT-
BEHHOTO Mpoliecca 3aMKHYTOM CXEMOU, B KOTOPOW pecypchbl MCHOJb3YIOTCS MaKCH-
MasbHO 3()(EeKTUBHO, BKIIOYAs] BTOPUYHOE MX UCIIONB30BaHUE U MUHUMHU3AIHIO OTXO-
noB. Ilepexon k 3aMKHYTOH cxeMe BOCIIPOU3BOJCTBEHHOTO MPOLIECCa, Ha HAIl B3IJIAL,
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OyZeT CTUMYJIMPOBATh MPOU3BOIUTEIHLHOCTh TPY/Ia U OCIA0UT HArPy3Ky Ha 3KOCHUCTE-
My pETHOHa.

OcHOBHas 1IeNb JaHHOW HAy4YHOH cTaTh — pa3paboTaTh HSKOHOMHUKO-
MaTEeMaTHYECKYH MOJICIh IKOHOMHUKH 3aMKHYTOTO ITUKJIa PETHOHA C MCIIOJIb30BaHUEM
amnmapaTta JUHEHHOTo MporpaMMupoBaHus. JlaHHas IKOHOMHUKO-MaTeMaTHYecKas MO-
JieNb, 110 HallleMy MHEHHIO, TAaCT BO3MOXKHOCTh OIIEHUTH NPH peau3alliil MPHHIIAIIOB
SKOHOMHUKH 3aMKHYTOTO IMKJIa KOJIOT0-3KOHOMHYECKUE TMOKa3aTeNId U SKOHOMHUYC-
CKYIO BBITOJTY (TIPHUOBIIEL) PETHOHA B IIETIOM.

B pamkax moctpoeHms MaHHOW MOeNH (3aJavd JTUHCHHOTO MPOrpaMMHUPOBAHMUS)
HE00XO0IUMO 33JIaTh TIEPEMEHHEBIE, IIETICBYI0 (DYHKIMIO M CHCTEMY orpaHuueHuit. Ot-
METHM, YTO B JAHHOU MOJETH Oy/eM paccMaTpUBaTh MPOHM3BOJCTBEHHBIN MpoIecC, B
KOTOPOM pecypchl OyayT HCIOIL30BaThCS, TepepadaThiBaThes (MCIOIB30BATHCS BTO-
PUYHO), a TAKIKE YTHIH3UPOBATHCS (KaK OTXOJbI OT MPOU3BOICTBEHHOTO IPOIIECCa).

[TycTh B pernoHe uMeeTcs 1 BUIOB PECYPCOB, UCTIONB3YEMbIX B MTPOU3BOACTBEHHOM
Mporiecce, KOTOpble TOMUMO TPSIMOTO MPUMEHEHHUS MOTYT OBITh U mepepaboTaHbl, U
YTHIU3UPOBAHBL, U ISl KAXKIOTO pecypca i BBEJIEM CIEAYIONINE TepeMEHHBIE:

u
xl' — 00BEM pecypca 1, UCIIOJIb30BAHHOI'O B MMPOU3BOJACTBCHHOM IIPOIIECCE,

X;  — o0beM mepepaboTaHHOro (HUCIOIB30BAHHOIO BTOPUYHO) pecypca i B Ipo-
W3BOJICTBEHHOM TIpoIiecce,

X; — 00beM YTWIH3HPOBAHHBIX OTXOIOB pecypca i B MPOU3BOIACTBEHHOM MPO-
ecce.

BBenem cnenyromyroo LeneByr0 (QYHKIUIO g — i(,,’_ X~ x" - B x,-o)—> max »

i=1
KOTOpasi XapaKTepH3yeT SKOHOMUYECKYI BbIroay (mpuObuib) pernona. Heobxomammo
HalTH MaKCHMAIIbHOE 3HAYCHHUE ITOW MPHOBLIN, KOTOPYIO PETHOH MOXET IOJyYHTh B
KOHTEKCTE SKOHOMHKH 3aMKHYTOTO IHKJA, & TAKKE OMPEACIHTH 110 KaXKIOMY BHY
pecypca onTHMalibHbIe 00BEMBI UCIIONIB30BAHHOTO U MEPepaboTaHHOTO (BTOPHYHO KC-
M0JIb30BaHHOT'0) PECYPCOB, & TAKXKE ONTHMAIBHBIN 00beM YTHIIH3UPOBAHHBIX OTXO/IOB

pecypca.
B nannoii nieneBoit GpyHKIMU:

7T; — npuObUTE OT HMCHOJB30BAHHUS EIWHMIBI pecypca i B IPOU3BOACTBEHHOM
mpoiiecce,
Q; — W3MEPXKKH Ha repepaboTKy (BTOPHYHOE MCTIONB30BAaHNE) SANHHMIIBI pecypea i

B NMPOU3BOACTBEHHOM IpOIIecCe,
,5,- — W3IEPKKHU Ha YTWIH3AIUIO OTXOJOB €IWHUIBI pecypca i B TPOU3BOJICTBCH-

HOM TIpo1ecce.

Teneps BBeJieM CIICAYIOIINE OTPAHUICHUS [T JAHHOW MOJICIIH:

1. Cobmronenne Oanmanca 0ObEMOB PECYpCOB B IMPOM3BOJACTBEHHOM Mpolecce —
o0mHii 00’beM OCTYNUBIINX B MPOU3BOACTBEHHBIH MPOIIECC IO KAKIOMY BHILY pecyp-
COB JIOJDKCH OBITh paBEH CyMME COOTBETCTBYIONIMX OOBEMOB HCIOJIH30BAHHOTO U TIE-
pepaboTaHHOTO (BTOPHYHO HCIIOIH30BAHHOTO) PECYPCOB, a TAKKE COOTBETCTBYIOIIETO
o0beMa YTHIU3UPOBAHHBIX OTXO0B pecypca:
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x, =x" +x"+x°,i=12,.,n.

2. CymmMa oObeMa rnepepaboTaHHOro (BTOPUYHO HCIIOIB30BAHHOIO) pecypca U 00b-
eMa YTHIU3UPOBAHHBIX OTXOJIOB Pecypca HE MOXKET MPEBBIMIATh 00BEM HUCITOIH30BaH-
HOTO pecypca Mo KaXXI0My BHAY pecypcoB (HCXOs U3 SKOHOMHUYECKOU Lienecoodpas-
HOCTH):

n, .0_ _H .

X, +x7 <x;,i=12,...,n

3. YcnoBue He OTpULIATCIIBHOCTHU HA NICPEMCHHBIC B ,Z[aHHOf/’I MOACIN:
n i 0 ,

x; 20,x;” 20,x” 20,i=1,2,...,n

Takum 06pa30M, noJIy4yuM CJIICAYIOIYIO 3KOHOMHUKO-MATEMAaTUYCCKYIO MOJCIIb
OKOHOMUKH 3aMKHYTOI'O [IUKJIa pEruoHa:

n
_ " n o
F_Z(ﬂ-i'xi —a; X _:Bi'xi) > max
i-1

m, 1, 0
X, =x; +x; +x7,i=12,...n
n, 0 "

X, +x7 <x;,i=L2,..,n

Vi 1 0 .
x; 20,x; 20,x” 20,i=1,2,...,n

Jlnist pereHus JaHHOH 33724l HeoOX0IMMO 3HATh 3HAUCHHS CIICTYIONIIX MoKa3aTe-
JIeH 10 KaXkJIOMy BUJIy pecypca:

Lo, BLx,i=12,..,n

JlaHHas 3a/ia4a YCIENTHO BBITIONHSACTCS MPSIMBIMHA METOJIAMH PEIICHUS 3a]a9u JIH-
HEHHOTO MPOrPaMMHUPOBAHUS, B YACTHOCTH, CUMILIEKC-METOJIOM.

B pesynbprate aHanuza JaHHON SKOHOMHKO-MAaTEMAaTHYECKOH MOIEITH 3KOHOMHKH
3aMKHYTOTO IUKJIA pErHOHAa MOXHO CeTaTh BEIBOJ O TOM, YTO YBEIMYCHUE YJICITBHOTO
Beca mepepaboTaHHBIX (BTOPHYHO HMCIIOIB30BAHHEIX) PECYPCOB U CHIDKCHHE YACITBHO-
T'0 Beca YTHIM3HPOBAHHBIX OTXOJIOB PECYPCOB MOXET B 3HAUHTEIILHOW CTEIICHU yIyd-
mUTh 3 ()EKTHBHOCTh UCIIOIB30BAHUS PECYpCcOB B menoM. [loaTomy HE0OX0auMo ak-
THUBHO TMPOJIOJIKATHL HHBECTUPOBATH B MPOIIECCHI EPEPadOTKH (BTOPUIHOTO HCTIONB30-
BaHUsI) PECYpPCOB, YTO BIIOCICJICTBHU IMPHUBEICT K POCTYy BAJOBOTO PETHOHAIBHOTO
MPOJYKTA, a TAK)KE K BOCCTAHOBIICHHUIO 3KOCUCTEMBI peruoHa [2].
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Abstract. The article develops an economic and mathematical model of regional closed-loop
economy, which will make it possible to assess the impact of application
and implementation of the closed-loop economic principles on the environmental
and economic indicators of the region, as well as on the economic benefit (profit)
of the region as a whole. The model is based on application of the optimization class
of problems (linear programming) and is successfully solved by direct methods for solving
the linear programming problems, in particular, by the simplex method. It is emphasized
that the transition to a closed reproduction process will stimulate labour productivity
and reduce the burden on the regional ecosystem. The article analyzes the developed
economic and mathematical model. The analysis results have revealed that an increase
in the share of recycled resources and a decrease in the share of recycled resource waste
can significantly improve the efficiency of resource use in general, which will subsequently
lead to an increase in the gross regional product, as well as to restoration of the regional
ecosystem.
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