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MO[AEJN PACIMNPELOEJNEHUA PECYPCOB B
MEPAPXUYECKUX CUCTEMAX YNPABJIEHUA
KAYECTBOM PEYHOMN BOAbI

I'op6aneBa O.I/I.l, YrojaLHUIKHHA A2
(FOxcuwit @edepanvhviil Yuusepcumem, Pocmos-na-

Jony)

B cmamve onucana u uccnedosana 3adaua pacnpedenenus pecypcos
6 UEPAPXUHECKUX CUCTNEMAX VYNPAGIEHUS KAYeCMEOM PEeyHOl 600bl.
Cucmema cocmoum u3 08yX YeHMPAIbHbIX INEMEHMO8, KANCOOMY U3
KOMOPbIX NOOYUHAIOMCA 6Ce OCMANbHblE dNeMeHmbl. DKOHOMUYe-
CKUll yeHmp pacnpeoensiem pecypcvl Menco0y NOOUUHEHHBIMU dTie-
MEHMAaMU, @ IKOAOSUYECKUL YEHMP CAeOUm 3d 6IUSHUEM IKOHOMUKU
npeonpusimusi Ha CoOCmosHue okpydicaioujeti cpeowl. Tloxazano, umo
3a0ayy MOIACHO pazbums Ha 0se DoJiee Npocmule N0O3A0aA4U: 3a0ayy
pacnpeoenetus pecypcog 6 uepapxuyeckux Ccucmemax u 3aoauyy
VApaenieHus Kawecmeom peuHou 600vl. Modenv pacnpedenenus
PECypcos paccmampueaemes 8 mpex CIyuasx. Cayuat Omcymcmeust
MexauumMa Koppynyuu, ciydau nonycmumenscmeda U 6bIMO2ameb-
cmea npu pacnpedeneHuu pecypcos U KOHmpoie Hao UCHOIb308aHU-
em pecypcog. Moodenv ynpasnenus Kauecmeom peyHou 600bl Yuumyl-
6aem pasiuuHvle CAYHaAU HAPYULEHUS HOPM cOpOCa 3acpA3HAIOUUX
sewecms 8 peunvie 800vl. Hatidenwvt pasnosecue no lllmaxenvoepey
U KOONepAMUBHO-USPOBble DEWEeHUsl, d MAKdce peuleHus 3a0ayu
VIPABNEHUSL KAYECMBOM 800HBIX PECypPCo8.

KoroueBrle ciioBa. APE€BOBUIHAA HCPApPXHUUCCKad CUCTEMA, MCXAaHU3-
MBI KOppYyHuun, TCOPCTUKO-UTPOBLIC MOACIIN.

! Onvea Hsanosna I'opbanesa, accucmenm (gorbaneva@mail.ru)
2 [ennaouii Anamonvesuu Yeonvnuykuii, dokmop Qusuxo-
Mamemamuyeckux Hayk, npogeccop (ougoln@mail.ru)



1. BeedeHue

PriHOYHAsT SKOHOMUKA TPeOYyeT BBHICOKOTO YPOBHS HCIIOJIB30Ba-
HUSL PECypCOB XO3SHCTByrOmUX CyOBekTOoB. C Ipyroil CTOPOHSI,
JICHCTBUS CyOBEKTOB PHIHKA BCET/A CBSI3aHBI C PUCKOM U KOH(IIHK-
TOM HHTepecoB. [loaToMy 3aja4yM ONTUMH3AIWU pPacHpeaeICHUSI
PECYPCOB CIIEAYET PaccMaTpUBaTh C TEOPETUKO-UTPOBBIX IMO3MIIUH.
OcHOBHasi 4acTh OOBCIUHCHHH CYOBEKTOB SKOHOMHUYECKOW Jes-
TEJNBHOCTHU TIPENICTABISIET COOOW CIIOMKHBIE MHOTOYPOBHEBBIE 00pa-
30BaHHs, COCTOSIINE U3 CICTYIONINX CTPYKTYPHBIX COCTABIISIOIIHX:
LlenTpa, mpeporatuBoil KOTOPOTO SBJISICTCS OIPEISICHUE OOIINX
CTpaTEerHUYeCKUX IeNell; 00hEKTOB, OPraHU3alHOHHO MOIMHEHHBIX
Lentpy, nMeroNMX COOCTBEHHBIC LIENH U JIOBOJIBHO OOJBINYIO CBO-
00y B BEIOOpE CBOETO OYAYIIETO COCTOSHUS, U OOBEKTOB, HE TOJ-
quHSAIONMXCS L[eHTpy OpraHu3alliOHHO, a CBSI3aHHBIX C HUM He-
dbopMalbHO B TpOIlECCE MPOM3BOACTBEHHOM, XO3SHCTBEHHOIA,
(uHAHCOBOM WM WHPOPMAIMOHHON IeATENbHOCTH (ITOTpeOHTENH
MPOAYKIMH JAHHOTO TPESAMPUATHS, CEPBUCHBIC OPTAHU3AINHN H T.1I.).

HopmanbHo# 1esTebHOCTH S3KOHOMUYECKHUX CHCTEM TIPETSITCT-
ByeT Koppymiws [7]. DTO CI0KHOE SBIEHHE TECHO CBS3aHO CO MHO-
KECTBOM DKOHOMHUYECKHX, IMOJMTUYCCKUX, COIUOTICUXOIOTHUECKUX
U JIpYyruX TPyAHOGOPMATH3YEMBIX TMPOIECCOB, MPOTCKAIONINX B
obmecTBe, U TpeOyeT ydeTa IMpu MOJCITHUPOBAHUH.

2. NNocmaHoeka 3adayu.

[TycTs uMeeTcs IpeBOBUIHAS PKOHOMUYECKAsl CUCTEMa, HalpU-
Mep, NpeANpUATHE BO I1aBe ¢ JUPEKTOPOM, COCTOSIIEE U3 HECKOIb-
KHX CTPYKTYPHBIX TOApAa3JeNIeHN, WIN CETh MPEATPHUITHA, 00be-
JIMHCHHBIX €MHBIM PYKOBOJCTBOM. [ J1aBEHCTBYIOIIUI opraH (B
MIEPBOM cllydyae — JUPEKTOpP OPEINpHUSITHS, BO BTOPOM — PYKOBO-
JICTBO OOBECIMHEHHS) CIICIUT 32 SKOHOMHYECKOW ESTeTHbHOCTHIO
9THX TOJYMHEHHBIX €My TOAPA3IEIEHNI 1 MOJKET BIHMATH Ha HEe.

['maBeHCTBYIOIIMI OpraH UMEET OMPEICICHHOE KOJIHUECTBO pe-
CypCOB, KOTOpPOE pacmpeleiseT MEXIy MNOAYMHEHHBIMU MOpeapH-
ATHSAMH (TIOPa3IeICHUSIMHE), UCTIONB3YIOIUMHU TTOJTyYeHHBIC PECyp-
CBhI IS TIPOU3BOJICTBA MPOAYKIMU W TOJyYEHUS TPUOBLIM OT e
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npofaxu. OYeBUIHO, YTO KKIOE MOAPA3IEIIEHHE CTPEMUTCS IOITy-
YHUTH OT INIABEHCTBYIOIIETO OPraHa Kak MOXKHO OOIIBIIIE PECYPCOB.

B mporecce aesTenbHOCTH moApasfelieHui 00pa3yroTCsl 0TXO-
JIbI TIPOM3BOJICTBA, HETATUBHO CKAa3bIBAIOIINECS Ha COCTOSIHUU OKPY-
xarommei cpefsl. OTXOAbpl cOpachIBAIOTCS B BUAE CTOYHBIX BOJ B
KaKOH-THO0O TPHUPOMHBIA BOIHBIM OOBEKT WIM B BHUAC BBEIOPOCOB
3arps3HAIONIMX BelIecTB B aTMmocdepy. OueBHOHO, yeM Oosblie
MacmTaObl MPOM3BOACTBA, TEM OOJBIIIE 00pa3yeTcss 0TX0I0B, KOTO-
pBI€ 3arpSA3HSIOT OKPYKAIOIIYIO CPEy.

NMeeTcst HEKOTOPBIN TOCYJapCTBEHHBIM KOHTPOJBHBIN OpraH
(marmpumep, PocTexHamzop), LENbI0 KOTOPOTO SBISETCS ITOIAEpIKa-
HHE DKOJIOTHIECKOW OOCTAaHOBKHM palioHa B OIMPEACICHHOM COCTOS-
HUY, B YaCTHOCTH, TOTO O0BEKTa, B KOTOPBIA COPACHIBAIOTCS CTOY-
Hble BOABl. KOHTPOJBHBI OpraH MOXET BO3JCHCTBOBAaThL Ha
MPEeNNpUsITAS TYyTeM TNPUHYXACHUS K OYHIICHHUIO CTOYHBIX BOJ
caMHUM TPEIIpUATHEM WIH IyTeM HaJIoKeHHs mTpadoB 3a 3arpss-
HeHue oObekTa. Ecnmu mpenmpusitus B HEJOCTATOYHOH CTENCHH
OYHIIAIOT CTOYHBIE BOJABI, KOHTPOJIBHBIN OpPTraH OYHMINAET MX caM 3a
CUET CPEJICTB, COOPAHHBIX C MPEANPHUITUH B BUC MITPadOB.

T.e. paccmarpuBaeTcsl HEpapXWUYECKH YIpaBisieMas CUCTeMa
[12],[13],[18], Bkirouaromiast B ceOst CIACAYIOIIUE HIICMEHTBI:

* IBa UICTOYHHKA BO3JICHCTBHA BEPXHETO YPOBHSI:
0 Dxonomuueckuit LleHTp;
0 Oxonoruueckuit LlenTp;
. N MCTOYHHMKOB HHIXKHETO YPOBHS — IMOJpa3zciiCHUS
skoHOMHUYeckoro l{eHTpa, koTophie MbI Ha30BeM [loquMHEHHBIMY;
e yIpaBisieMas CHCTeMa — BOIHBIN 00beKT (peka).

IenTpsl Bo3aeicTBYOT Ha [logqunHeHHbIX, a [TogunHEeHHbIE Ha
pEeUHYIO cHCcTeMy. DKOHOMUYeCKni L{eHTp Ha peKy He BO3ICHCTBYET,
a Okonorumueckuil lleHTp MOXeT BO3AEUCTBOBATH TOJBKO B TOM
ciy4dae, ecnu [lom4rHEHHBIE OYUCTUIIM CTOYHBIE BOJBI HEJOCTATOY-
HO JJISl TOTO, YTOOBI COCTOSIHHE SKOJIOTHYECKOW CHCTEMBI OCTaJIOCh B
JIOITYCTUMBIX TIpe/IeIiax.

PaccMoTpuM KakIbIid U3 ATUX JIEMEHTOB B OTACIHLHOCTH:

1) Moguuuennsnii. TTOAYUHEHHBI WMCIIONB3YET PECYPCHI,
BeienieHHble eMy LleHTpom, mns mpoumsBoxactBa. 3Has, uto LleHTp
00J1alaeT JUIIb OTPAaHMYCHHBIM KOJMYECTBOM PECYPCOB, Ha KOTOPHIC
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npeTteHayioT u Apyrue llogunHeHHble, A1 TMOTyYeHHs KaK MOYHO
00JIbIIIero KonndecTa pecypcoB [loT4rmHeHHBI MOXKET TIPEUIOKUTH
OxoHoMHueckoMy LIeHTpy B3STKY B pa3Mepe ONpeneIeHHON JOIU OT
TOTO KOJHMYECTBA PECYpcOB, KoTopoe emy Bolaenut Llentp. He nc-
KIItoYeHo, 4To y llogunHeHHOr0 KpoMe OOIIecCHCTEMHBIX 3KOHOMHU-
YecKuX IeNieH, corimacyembix ¢ LIeHTpoM, NMeIoTCs 1 CBOHM YacTHBIE
LeJIN, Ha KOTOpBIE Takxke TpeOytoTcst pecypchl. To ecTh MoIyueHHbIE
oT Lentpa pecypcol [TogunHEHHBIN MOXKET MOTPATUTh KaKk Ha LEIU
BCEMl IKOHOMHUYECKOW cucTeMBbI BO riaBe ¢ LleHTpoM, Tak U Ha cBoU
YacTHbIE IPOM3BOACTBEHHBIE 1enu. OaHol u3 3a1au [loqunHeHHOTO
SIBIIIETCS paclpeesieHue nocrasmuxces ot Llentpa pecypcos:

a) Ha 00IIECUCTEMHOE TIPOU3BOICTRO;

0) Ha CBOIO YaCTHYIO JICSATEIbHOCTb;

B) Ha B3ATKy JKOHOMHUUeckomy LleHTpy
— TakuM 00pa3oM, YTOOBI TMOJYYHTh MaKCUMAIbHYIO MPHOBLIL OT
BCEU CBOEH JESATENBHOCTH.

Bropoii 3agaueii IlogunHeHHOTO fABIsETCS BHIOOP YPOBHS
OYHCTKH CTOYHBIX BOJ TaKUM 0OpazoM, YTOOBI 3aTPaThl HA OYHCTKY
BOJIBI U HA BBITIATY MTPadoB 3a 3arpsisHEHHE OBUTH MHHUMAIbHBI-
MHU.

2) DxoHOMHYecKuil LIeHTp pyKOBOIMT NpPOW3BOJCTBEHHOU
CHUCTEMOH M 3aWHTEpecOoBaH B TOM, YTOOBI OHa Jajia KaK MOXHO
Oonpuryto npuObUTh. LleHTp uMeeT OrpaHMYEHHOE KOJIUYECTBO
pPECYPCOB, KOTOPOE CIEAYEeT paclpeneianuTb Mexay [logunHeHHBIMU
TakuM 00pa3oM, YTOOBI B mporecce Mpou3BoACTBa llogumHEHHBIX
MOJTyYUTh MaKCUMAalIbHYIO MPUObLTE. HO 3/1ech 1emo MOKeT ociox-
HUTBHCS CIIEAYIOIUME 00CTOSTEILCTBAMHU:

a) 3Hast, uTo [loJUMHEHHBI MOKET TOTPATUTh TTOJTyYCHHBIC
pecypchl He TOJIBKO Ha MPOW3BOJCTBEHHBIE IIETH BCEH CHCTEMBI, HO
U Ha CBOM 4acTHble 1enu, LleHTp mMoxkeT ykasath [logunHeHHOMY
MUHUMAJIBHYIO JIOJII0 PECYPCOB, MEHBIIE KOTOPOHl OH HE MOXKET
MOTPATUTDH Ha OOIIECUCTEMHBIE LIEIH.

0) LleHTp TaKKe MOXET MMETh CBOM YaCTHBIC HECHCTEMHBIC
LeJd, A7 TOCTHXKEHUSI KOTOpBIX TpeOyroTes pecypcel. To ecTs, He
WCKITIOYEHO, YTO M3 TOrO0 OrPAaHWYEHHOTO KOJIHYECTBA DPECYPCOB,
koTopele mMmetorca y LlenTpa mis pacmpenenenus mexnay [lomum-
HEHHBIMH, YacTb LIeHTp mOTpaTUT Ha CBOM YaCTHBIC LETH.
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B) Eciu ITogunHeHHBIN OIS TONyYeHHs: OOJBIIEro KoInuye-
cTBa pecypcoB npemnaraetr L{entpy B34TKy, To LleHTpy npu pacmnpe-
JICJICHUU PECYPCOB HYXKHO BBISICHHTH, YTO OOJIBIIE. BHIMTPHIII OT
B3STKU WIH MOTEPU OT TOTO, 4TO JaHHOMY [lomumHEeHHOMY OBLIH
BBIJIETICHBI CPEACTBA, KOTOpPHIE MOTJIH OBITH HCIIONB30BaHBI OoJjee
npuOBUTEHEIM [0 TYMHEHHBIM.

3) Oxonoruueckuit Lentp. Ero rnaBuas menp — odecnedeHme
HEKOTOPBIX OOBEKTHBHBIX TPEOOBAHHMM K COCTOSHHIO BOJHOTO O0B-
exta. /g obecriedeHus »TuX meneit Dxomorndeckuii LleHTp Ha3Ha-
yaer [lomumHeHHOMY cnemyromme BuAbl MmTpadoB: mTpadel 3a
3arpsi3HCHMSI, HE MPEBBIIAIOIINAE JOMYCTUMBIC HOPMBI, MTpadbl 3a
3arpsi3HEHMs, MPEBBIIIAIONIAE TOMYCTUMbBIE HOPMBI, HO HE TPEBHI-
IIAIOIIAE KPUTHYECKUE TPEICIbl, U mTpadbl 3a 3arpsA3HEHUs, Ipe-
BBIIIIAIONIUE KPUTHYECKUE mpeaensl. B ciydae, ecnu [lomunHeHHBIE
caMH HE OYHINIAIOT CBOW CTOYHBIE BOJABI Ha JOJDKHOM YpPOBHE, a
oTHenbIBaOTCs ImTpadoM, Okomorumdeckuit LleHTp cam 3a cBowm
CPEICTBa OYMIACT PEYHYIO CHCTeMy. JlOMONHUTENBHOW 3aavei
Oxonornyeckoro lleHTpa sBsieTcsS Ha3zHAUCHHE TaKoW MITpadHOM
cuctembl [lomunMHEHHBIM, YTOOBI Pa3HOCTH OT CPEACTB, MOTYIEHHBIX
B KauecTBe mTpados ot [loAUMHEHHBIX, U CPEJCTB, MOTPAYCHHBIX Ha
OYHUCTKY BOJIBI, OblJIa MAKCHMAaThHOM.

4) Peunas cucTeMa IOABEpraeTcsi cOPoCy B Hee CTOYHBIX
Boa IloquMHEHHBIMY, a TaK)KE OYMIICHHIO CO CTOPOHBI [logunHeH-
HBIX U Dxonoruyeckoro Lentpa.

B paszgene 3 paccmatpuBaercst B3aumoeiicTere IlomuuHeH-
HBIX ¢ OxoHoMmmueckuM LleHTpom, a B pasmene 4 — ¢ Dxosorude-
CKUM.

3. UccnedoeaHue modesnu pacnpedesieHusi pecypcos.

3.1.0OTCYTCTBHUE OFBE/JUHEHUA B KOAJIUI[UU
PaccmaTpuBaeTcs 1ByXypOBHEBas APEBOBUIHAS MOJCIb YIIPaB-
JICHUS, cocTosAIas U3 DKoHOMHUYECKOro LleHTpa M N moaqYMHEHHBIX
eMy nojipa3zaeneHuii. LleHTp nMeeT HeKOTOpOoe KOTNIECTBO PECYPCOB
R, kotopoe Heobxonumo pacrpenenutb Mexay llogunaenasivu. He
WCKITIOYEHO, 4TO L[eHTp ocTaBisieT 4acTh PecypcoB Ha COOCTBEHHEIC
nend, 1 uto llogurHeHHbIe, B CBOIO OYepenb, MOTYT paclpeneinTh
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JOCTaBIIeeCsT MM KOJIMYECTBO PECYpPCOB KaKk Ha OOIIECUCTEMHEIC
IeJIM, TaK ¥ Ha CBOM YacTHBIE IeNd. Takke ydTeHa BO3MOXHOCTB
BrusHYS [[oUMHEHHBIX Ha KOJTUYECTBO pacHpe/IeieHHBIX UM PECYp-
COB IIPU MOMOIIU MeXaHu3Mma Koppynuuu [16,17]. U Lentp, u Ilox-
YHHEHHBIE CTPEMSTCS MAKCUMU3UPOBATH CBOM IIEJIeBbIe PYHKIMH OT
HCIIONB30BaHus pecypcoB Jo u J;, i=1,...Nn coorBercrBenHo. bes
OTpaHUYCHHS OOLTHOCTU MPUMEM KoarudecTBo R=1.

B 1neneByro dyukuuio lleHTpa BKIIOYAIOTCS CPEICTBA, IMOJY-
YCHHBIC OT HCIOJB30BaHUs pecypcoB [loJUYMHEHHBIMH B OOMIHX
LENsIX, CPENCTBA, TOTYYCHHBIE OT WCIIOJIB30BaHUS OCTABIIUXCS
PECYPCOB B CBOMX COOCTBEHHBIX MHTEpECax M CpEJCTBA, MOJTyUYeH-
HbIe OT [ToTYMHEHHBIX B KAUECTBE B3SATKH.

Lenesast pynkius [logunHEHHOTO COCTOWT U3 JOXOAA OT €ro
JeSATSILHOCTH, HAPABICHHOW HA OOIECUCTEMHEIC IIeIH, U OT Jcs-
TEJIbHOCTH, HAIPABJICHHON Ha CBOM 4yacTHbIE 1enu. Tak kak [logun-
HEHHBI HaNpaBIseT HA OOIIKe e TOJIBKO YacTh cpencTs, LlenTp
MMEET MPaBO YCTAHOBHUTH KOHTPOJIb HAJl MCIIOJIB30BAHUEM PECYPCOB
[MogurHEHHBIM, T.€. MOXET 3a/IaTh MHUHHUMAIILHYIO JIOJIO PECYpCOB,
KoTopyto [loJuMHEHHBI JOJDKEH TOTPATHTh HAa OOIIECUCTEMHEIC
TICITH.

Wrak, MmaTemMaTuieckast MOJICTb BBITIISIUT CIIECTYFOIIAM 00pa-
30M:

a) 3amauva Ilenrpa:

(1) JO:H[l—Zn:ri(bi)j+2n: g, (ur)+3 br (b) - max
i=1 i=1 i=1

2) Os<qg(b)=1
3 osr()sl

@ i1
3anada [lomunHeHHOTO!
(5) J :h«l_h _Ui)ri)"'gi(uiri)—’max
6) a@susl
(m h+usl
(8) O<h<1i=1,.n,



roe by — mons BeImenenHOrO pecypca, Bo3Bparaemas i-m IToguu-
HeHHbIM IlenTpy B KaudectBe B3saTku (oT I); ri(b) — moms pecypea,
BoigesieMast i-my Ioguunennomy Ilentpom (ot R); U — monst BeIze-
JICHHOTO pecypca, Ucmonb3dyemasi i-M [Toq4nHEHHBIM ISl pelICHHs
obmecucreMubx 3amad; Q) — HIKHSAS TpaHWIlAa 3HAYEHHH Uj,
koHTpoupyemast Ilearpom (ot r;); Qi(Uir)) — BBIMTPBIII CUCTEMBI OT
nesrenbHOCcTH I-ro Ilomumuennoro; hi((1-u-b)ri) — Bemrpemn i-ro

n
cyOBeKTa OT ero 4acTHoil AesrtenbHoctd; H|{1->r (Q )j — BBHINT-
i=1
poi LleHTpa OT HeleneBOro HMCIOJIb30BaHUsS pecypcoB. DyHKIMU
gi(x), h(x) u H(X) sBisit0TCS MPOM3BOACTBEHHBIMH C KO3 QHUITHCH-
TOM OTHa4H .
3agaun (1) — (4)u (5) — (8) —mepapxuueckas urpa 2-xX JuIl B
HOpMasibHO# (opme. Ctparerusimu LleHTpa sBISIOTCS pacrpexnese-
HHE DPECYpCOB [j W Ha3HAYCHHE KOHTPOJS HAJl HCIOJIB30BAaHUEM
pecypcoB Q. Crpaternsimu [ToAYMHEHHBIX SIBISIOTCS CIIEIYIOIIHE
BEJIMYMHBI. JI0JIs pecypcea U, BbinesieHHoro LleHTpoM, ucnonb3yemas
Ha OOIIECHCTEMHbIC 11U, W IO pecypcoB b , Bo3Bpamaemas
IlenTpy B kauecTBe B3ATKHU. LleHTp MMeeT mpaBo mepBoro xoja. B
Ka4yecTBe pelIeHus uieTcs paBHoBecue no Iltakensoepry [2].
PaccmarpuBaroTest ciaeayromnme MeXaHu3Mbl KOPPYIIIHH:
1) r; =ri(b;) —xoppymLus IPH BHIIEIEHUN PECYPCOB;
2) ¢ =qi(b) — xoppynuus mpu KOHTPOJIE BBHIIOJIHEHUS 00-
IIECHCTEMHBIX TPeOOBaHHH,
HOpUYeM KaX[Iblii M3 ITUX BHAOB KOPPYILHMH pPacCMaTPHBACTCS B
ABYX CITy4asiX: IOITYCTUTEJILCTBA U BBIMOTATENIbCTBA.
B pabote ucnonp30BaHbl CIEIYIONIME BHIBI HapaMeTpH3a-
007058
1) dyuxims koaTpoas IIeHTPOM HCIOIB30BAHUS PECYPCOB i-M
[TogurHEHHBIM OT KoJIMuecTBa B3ATKH Ci(0;):

* ¢(b)=q, (oTcyrcTBHE KOPPYNIUHU NIPU KOHTPOJIE
BBITIOJTHEHHST OOIIIECUCTEMHBIX TPEOOBAHMIA);
= gMm)=q,d-h) (ciyuait mormycTUTENBCTBA, Qo —

HaYaJIbHBIA yPOBEHb KOHTPOJIS HaJ MCIIOJIB30BAaHUEM PECYPCOB IMPH
OTCYTCTBMH B3SATKHU, KOTOPbIM yMEHBIIACTCA C YBEIMUEHUEM pPa3Mepa
NPE/IIOKEHHON B3STKHU JI0 HYJIS);
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= g()=1-(1-0q)b (cmyuait BeIMOraTenbcTsa, Gpo

— KOHEYHBIM YpOBEHb KOHTPOJISI HaJl UCTIOJIb30BAHUEM PECYPCOB IPU
ypoBHe B3sTKH, paBHOM 100%, KOTOpBIH yBEINYMBACTCA C YMEHbB-
ICHHEM pa3Mepa NPeUI0KESHHOMN B3STKH JI0 ¢HHHILIBI);
2) dyHkums momm pecypca, BbiaenaseMoi i-my [logunHeHHOMY
LlenTpom, ot ypoBHus B3sTKH [(h);
= ) =r, (oTcyTCTBHE KOpPpYIIMU TIPH pacipesie-
JICHUH PECYPCOB);

- rnh)=r, +w (cmyuait mOMyCTUTENBCTBA, o —
n

HavaJibHas J0JIs1 PECypcoB, BhIIeNeHHas [loquMHEHHOMY TIpH OTCYT-
CTBHHM B3STKH, KOTOpas yBEIWYMBAETCS C YBEIHMYEHHEM pa3zMmepa
MPEIOKEHHOM B3SITKH);

" ri(h):F

JOJIsl PECYpPCOB, BbIIeNCHHbBIX [IoA4MHEHHOMY, paBHa HYJIIO)
B cnyuyae oTcyTCTBHS Me€XaHHW3Ma KOPPYNLHH PaBHOBECHE TIO
takens0epry BHITIAIUT CASAYIOIUM 00pa3oM:

(cnyqaﬁ BBIMOI'aTCJIbCTBA, HadaJlbHasA

9) u =1,

(10) n =0,

11) a=1,

(12) = "R (x)

i=1
(13) . HH (x) ,

r

1
918 @) :

(14) .
Ji(r)=

1
S graa)+HA (1)}
=
1
e

-8
(15) Jo(r*){igil—lﬂa)m (1)] :



B cnyuyae BpIMOraTensCTBa NpH pacHlpenesieHHH PecypcoB
pemienue 3aga4du. crpaterus [logunHeHHOTO

Vg (X)

16) U =— \r
104 a0 + )
(A7) b, =1/2.
Crparerns Lentpa go=1,
a8) r, = i.

2n

3neck LlenTp HE ocTaBnser [loMUMHEHHBIM BO3MOKHOCTH HUCIIOJIB30-
BaTh PECYpChl HA CBOM YaCTHBIE IEJIH, T.K. BCE PECYpCHI, HE TOIIE-
mue Ha oOmecucTeMHble Tienu, LlenTp 3abmpaer cebe B KadecTBe
B3STKHU.

B cnydae monycTuTeIbCTBA aHAMUTUYECKA MOKHO HAWTHU TOJIb-
Ko cTpareruto [TogunHeHHOrO:

_1_ ng
(19) b =7 2(k-1)"
1-B/ ( ’
(20) 4 = 2 4o

o)+ ) 2 2ak-1) )

rae X — mobas Touka u3 mpomexytka (0; 1], oTkyma BHIHO, 4YTO
hel.

2

Hoxa3zaHo, uto ctpareruu LlenTpa 0 B cIydae MOMyCTUTENIbCTBA
MOKHO HaWTH MPH IMOMOIIH METOJA ITOCJICIOBATEIBHBIX TTPUOIIHKE-
HUH, a HAOOpP CTpaTETHii I MPH TTOMOIITM METOJIA JIMHEAPHU3AIIHH.

Kak mpu Hanmm4aum, Tak U MpH OTCYTCTBUU YaCTHOTO MHTEpEca y
[TogunHEeHHOrO, KOJWYECTBO pPECypcoB, Bo3Bpamiaemoe lLleHTpy B
KadecTBE B3ATKHU, OJIMHAKOBO. T.€. OTCYTCTBUE WM HATUYUE YaCTHO-
ro MHTEpeca Ha pa3Mep B3SATKH HE BIUAET. A BOT OCTaBIINECS CPEe.-
ctBa (MUHYC CPEJCTBA, MOMyYeHHBIC OT [T0UMHEHHBIX B KauecTBE
B3STKH) pacnpeaessioTces [ToJUnHEHHBIM B 3aBHCHMOCTH OT TOTO,
MMEIOTCSl WJIM HEeT YacCTHBIE MHTEPECHl M KaKOBBI €r0 MPOU3BOJICT-
BEHHBIE MOIIHOCTH.



3.2.BO3MOXHOCTb OFBEJUHEHUA B KOAJIUI[HU.

ITycte N={0, 1, 2, ..., N}-KOHEYHOE MHOKECTBO CYOBEKTOB
sxkoHomudeckoi cuctemsl, tae {0} — Ilentp. PaccmatpuBarotcs
BCEBO3MOJKHBIE KOAIWINU, TO ecTh moamHoxkectBa KON, B ToMm
qucie U oHodeMeHTHbIe {i} 1 MakcumanbHast koamumus N.

B 1ByxypOBHEBOH HepapXUUECKOW CHCTEME YIPaBICHUS BO3-
MOJKHBI CJIEYIOIINE OCHOBHBIE THITHI KOATHIIHIA

1) BeprukanbHas koanmunus — koanuims [lentpa u ITomgum-
HEHHOTO;

2) TOpU30HTAIbHAS KOAIUIINS — IBYX MJIM HECKoibkux [lof-
YUHCHHBIX;

3) KoMIUIeKCHas Koorepanus — koanunus LleHtpa ¢ He-
ckonbkuMu [lomunHEHHBIMH.

B crarbe HailieHbl BBIMTPBININ KaXJOM KOAIMUIIMHM, a TaKKe
CHOCOOBI pacrlpesieNieHUs] BBIUTPHINIA MEXKIY BCEMH YYaCTHUKAMU
koanuiuu (Bektop Illerutu, BeKTOp MPOMOPIHOHATBEHOTO pacmpe/e-
JICHUST) ISl 3a[a4l PacIpeieNiCHUus] PECYpCoB KakK KOOMEpaTHBHON
urphl. J{isi ka0l KOATUIIMKM BBIYMCICH KOOIEPATUBHBIA 3dekT
[1], T.e. Bemmumna A =V(K) = > V(i), rme Bemuunua A, maer

i0K
KOJIMYECTBCHHYIO XapaKTEPUCTUKY BBITOJHOCTH OOBEAMHEHUS B
koanuimio K.

Haiizen BBIMTPHIIT OT BCTYIUICHHA B KOAJHIMIO BCEX yYaCTHH-

KOB CHUCTEMBI

. . L ER
(21) v(N)=| 3| (2o, @) +h @7 |+HEOY |

i=1
KOTOPBIA MOXXHO ONTHUMAILHO PaCHpENCTUTh MEKAY yYaCTHHKAMH
cucTeMbl mpu nomoinu BekTopa lllemnm wnm BekTopa mpomopuno-
HaJILHOT'O pactpenenacHus [1].

Haiinen Bextop Lllemmu:

n -8 - n -8
22) o= P n )k )
n -8
NP [f/ﬁ I +_sz(1'5/29. ® +1'M)]

|K|=s-1
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Haﬁ,[[eH TAKXKC BCKTOP MPOMOPILIUOHAIBLHOI'O pacipeaciic-
HUL.

. s S @ +HHE
G =240+ (@ +eha) =
2> g0+ 4HQ

i=1

(25) X =— 14?¢g| (1) (1—€/H ) +Zn:(1—€/zgi ) +1-8 hi ) )j

i=1

1-B

4. UccnedoeaHue Modesu yrnpaesieHUsi KaHecmeoMm pey-
HOU 800bI

UccnenoBana cratndeckas 3ajjada yrnpaBlieHHs] Ka4€CTBOM ped-
HOW BOIBI, KOTOpasi COCTOHMT B cieayromeM. Mmeercs Dkonoruye-
ckuit LleHTp u npeanpusiTue, 3arpsA3HsAI0IIee OKPYKaIOIIYIO CPeay.

3agadeit Dkojorudeckoro lleHTpa sBIsSETCS MOAACPKAHNIE OK-
pyKaromiei cpelbl B TOMYCTHMBIX Mpeenax. B atux nemsx Jkono-
rudeckuid LleHTp ciieauT 3a KONMMYECTBOM COPOIICHHBIX B PEKY
3arpsI3HSAIONINX BEIIECTB MPEINPHUATHEM W OOECIeYMBAET OYUCTKY
COpOIIICHHBIX UM B PEKy CTOYHBIX BOJ. Ecii mpenrnpusitue HapyIm-
JIO JOMYCTUMBICE HOPMBI cOpoOca CTOYHBIX BOJ, JKOJIOTHUYCCKUHI
LenTp Ha3HAYACT MPEANPHUATHIO MTPad U OUUIITAET PEKYy COOCTBEH-
HBIMH CHJIaMH 3a c4eT coOpaHHBIX B Buje mTpada cpencts. Taxum
oOpa3om, ctpaterueii Dkonorudeckoro lleHTpa sBIsSeTCS Ha3HaYe-
HUE BEJIMYMHBI MTpada 3a eAUHUILy COPOIICHHBIX CBEPX JIOMYCTH-
MOW HOPMBI BEILIECTB.

3amayeil MpennpusiTUs SABISCTCS MOJyYCHUE HAUOOJBIICH TPH-
OBUTH C y4eToM 3aTpar (B TOM YHCJIC HAa OYHMIIECHHE CTOYHBIX BOJ U
BoILIaTy 1tpados). [peanpusrtie, COPOCHB CTOYHBIC BOJBI B PEKY,
OYHIIAET WX C BHIOPAaHHBIM YPOBHEM OYHCTKH, H3MEPSEMOM B TIPO-
neHTax. Ecim 00beM 3arps3HEHUH TOCe OYUCTKH BCE K€ MPEBBIIIa-
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eT JIOIyCTHMbIE IMPEAEIbl, TO NMPEANPUITHE BbIIUIAUMBaeT ImTpad.
Crparerueil peanpusTHs SBISETCS BBIOOP YPOBHS OYMCTKH CTOY-
HBIX BOJ.
3amava BKIIOYAET B ce0sl ciieyronue Tpu noxzanaqn [14]-[15]:
3agada 1: eciim 00BeM cOpoca cTouHBIX BOJ IlogunHEHHOTO B
peky MeHblIe gormyctumoro (Beioop ITogdrHEHHOrO P YAOBIETBO-
pser ycnouro 0<w (1- p)<W,), TO

(26)  Jo=—c.(y)
27)  y@=-wC,(p)-L-v)sW (L~ p) - max
P;

(28) 0O<p<l-¢
3/ech CBOO ONTHMHU3AIMOHHYIO 33/]auy pemiaeT Tonbko [loaurHeH-
HBIH.

3amaya 2: eciu 00beM cOpoca CTOYHBIX BOJ [1OMYMHEHHOTO B
peKy Ooibliie JOMyCTUMOr0, HO MEHbIIe mpeaenbHoro (Beioop IMoa-
YHHEHHOTO P; yIoBIeTBOpsieT yerosuo W, < W (1— p) £ W,), To

(29) I =Co(¥)+ X Kars (W(L- p) - W) — max
i=1 ¢
(30)  y® =-wC,(p) = (1-V)s W, ~ Koy (w (1= p) ~ W) — max

0< pi <l-¢ 0< Kch = Kchmax
T.e. B 3TOM ciy4ae CBOM ONTHMH3AIMOHHBIC 33J[a4d PEIIAOT H
enTtp, u [TogunHEHHBIN.
3amaya 3: eciu 00beM cOpoca CTOYHBIX BOJ [OMYMHEHHOTO B
peky Oonbine npeaensHoro (Beioop IToguuHEHHOTO P YAOBICTBOPSI-
et ycnosuto W (L- p) = W,), To
n n
(31) Jo = Ca(Y) + 2 K§ (W, - ;) + 2 KeaS (w (1~ p;)-W,) ~ max
=1

j:l Kcthca
(32) yi(2) =-wC,(p)-@- V)sw; - K. (‘Tvz _Wl)_ Keas (Wi t-p) _‘Tvz) - mpax

0<p <l-g& 0<K, <K 0<K,=K

chmax y camax

T.e. B 3TOM ciyyae, aHaJOTHYHO MPEABLIYIIEMY CIy4ar, CBOH

ONTUMHU3AIMOHHBIE 3a/1aun pematoT U LlenTtp, u [lonunHeHHBIN.
31ech BBEICHBI CICAYIONMINE YCIOBHBIC 0003HAYCHIS: v o o—-

cTaBka Hayora (KOHCTaHTa); Jo — BBIUTPHINI 3KoJorndeckoro IleH-
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pa; Vi, y©, i@ — Bemrpeime [o4HHEHHOTO B COOTBETCTBYIOMIAX
samauax 1, 2wmn 3; cy(y) — pyskus 3atpar IleHTpa Ha OYHMCTKY
peunsIX BoA; cp(P) — dyHKuMs 3aTpaT [I0MYMHEHHOTO HAa OYMUCTKY
peunbix Box;, F(®) — mpousBoicTBeHHass (GYHKIHS, U—UssVss —
NpUOBLIH OT peai3aliuy SAUHHIBI TPOM3BEICHHON TIPOAYKIIMHU; S —
byukims mrpada [TogunHEHHOTO 3a 3arps3HEHHE BOIbI (KOHCTaH-
Ta); W, — 00beM cOpoca 3arps3HSIOIIUX BEUIECTB A0 O4MCTKU; Wi(1-
pi) —00BeM cOpoca 3arpA3HAIOINX BEIIECTB MOCTE OYUCTKH; W, W, ,
W — [IpeJIeITbl HapyIIeHnH (CUNTAIOTCA M3BECTHRIMHK).

3ajaya periaeTcs Mpy CICIYIOMNUX AOMYIICHUAX: (YHKIUSA 3a-
tpat LleHTpa Ha O4YHCTKY peuHBIX BOJ c,(Y) nmuHelHA: c,(Yy)=qY,

rae 0 , a dyaxkuug 3arpar IloQUMHEHHOr0 Ha OYUCTK
¢ y=3w@-p) @ Pynwa satp A Y
i=1

PEUHBIX BOZ Cp(P) MIMEET CIIeYyIONIHi BU: Dp .

c,(p) :ﬁ

PemuB 3amavy (26) — (28) momyunm
_ D s mae ¥t
max{l " } s < = maxz{\rvl ,1},

(33) D D W, D
P s (1—v)*maxz{v*v11}SS ave

D
@a-v)e?’

1-¢, s>

Pemmms 3amauy (29) — (30),moayunm, 4To ONTHMANbHAs CTparTe-
rus [ToguuHeHHOT O

max{l—w2 ,O}, Ken < b. maxz{\.l,vi ,1},
W S W,
34 ‘
( ) p = 1- D ’ B*maXZ Y...VIyl}SKChSDzr
Kns S W, S€
1_5, Kch >72.
S¢&

a BenuurHa K¢, HAXOIUTCS YUCIICHHBIM IIYyTEM IIPU MOMOIIK METO/Ia
auxotomud. Yem 6ombiiie K, TeM GOJIbIIE CTENEHD OUHCTKH.
Pemmms 3amauy (31) — (32) monyunm, 4ro
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(35) 0 Kn<2,

pi = 1- L' BSKcas#._y
VKas ' s 2{&5}

MIpUYCM JaHHasd KpUTHUYECKasd TOYKaA ABJIACTCA TOYKOM MaKCUMyMa.

OnTumaneHas ctparerus Llenrpa: K, = K, 1ax- OTO MOKHO 00BsiC-

HHUTB TE€M, YTO MPEAINOJIAraeTcs, YTO YPOBEHb OUNCTKH [1014MHEHHO-
IO [} TOYHO YIOBIETBOPSET yCIoBUIO W (1— p) = W,, crenoBarens-

HO, mTpad 3a IepBOC HAPYILICHHE MY MPUACTCS 3aIlIaTUTh B JIIOOOM
pasmepe, a 11 LleHTpa BRITOAHO 33/1aTh MAKCUMAIbHYIO BEIUUYHUHY
mrpada. Beamanna K., HaX0AUTCS YMCIEHHO TIPH TOMOIIM METOa
JHUXOTOMHHU.

5. 3aknoyeHue

B paboTe paccMOTpeHBI BE YaCTHBIC MOJCTH B3aMMOCHCTBUS
CyOBEKTOB 3KOJIOTO-3KOHOMUYECKON CHUCTEMBI, BKITIOUAIONIEH KO-
Homuueckuit Lentp, Dxonorudeckuit llentp u [loguuHenHbix. B
MIEPBOI MOJIETU U3YYECHO pacipeieiIeHUe pecypcoB DKOHOMUUECKUM
Hentpom mexay IlogunHEeHHBIME C y9€TOM BO3MOXXHOCTH HeleJie-
BOTO HCITOJIb30BaHUS U KOpPYHIMK. B kadecTBe pemieHns B Oeckoa-
JUIIMOHHOM CiIy4ae mMmoiydeHo paBHoBecue mo Illtakenbbepry, a B
KoorepaTuBHOM — BekTop lllemnu u BeKTOp MPOMOPIHOHAIHEHOTO
pacnpenenenus. Bo BTOpod Mojenu HUcCCIeJ0BaHa BO3MOXKHOCTH
o0ecreueHusl IKOJOTUICCKUX TPeOOBaHUN MyTeM SKOHOMHUYECKOTO
Bo3nelicTBus DkojorudeckuM Llentpom na Ilogunnennoro. Haiine-
HBI ONITHMaJIbHBIE CTpaTeru DKosorndeckoro LlenTpa.
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Abstract: The resource allocation problem in therbkrchical
systems of river water quality control is describeohd
investigated. It is shown that the problem may ibeled into two

subproblems: the resource allocation problem inrdmehical
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systems and the river water quality control prohl@inree cases
of allocation resource model are considered: no rgption
mechanism, connivance and racket under resourceation and
the resource using controlling. The Stackelbergildagium in

game theoretic model is found by Lagrange method.
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