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COIJ,MAJibH0-3KOJIOr0-3KOHOMMqEcKOE MO,IJ;EJIMPOBAHME 
B CBETE 3A,IJ;A q CBAJIAHCMPOBAHHoro PA3BMTM5I 

A. r. Ea6yrnKHH, H. r. COJIOBheB 

Ifricmumym KpuoccjJepbt 3eMJLU CO PAH, 625000, T10.11teHb, a/51 1230, PoccuR 

P,aCCMOTpeHhl TeopeT114eCKl1e nonpOCbl noCTpOeHl151 MaTeMaT114eCKl1X MO)jeJJeH Tepp11TOp11H B ycJJOBl1SIX 
pbIHKa. Bne11eHHbJe COOTHOllleHl151 OTpa)l(alOT B )1l1HaM11Ke B3al1MOBJIJ15IHl151 OCHOBHb!X COl_\11aJJbHbIX, 3KOJIOI'J1lleCKJ.!X 
11 3KOHOM11LiecK11x cj:JaKTOpon. BB0)15ITC51 Kp11Tep1111, ycnoa115I 11 3a11all11 o c6anaHc11poaaHHOM cocyll\eCTBOBaH1111 
Ha3BaHbIX cpe11 (cj:JaKTOpOB) Ha np11Hl_\11nax caMocj:J11HaHC11pOBaHl151 . 
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SOCIAL-ECOLOGICAL-ECONOMIC MODELLING IN I\ROBLEMS OF BALANCED DEVELOPMENT 

~ A. G. Babushkin, I. G. Solovyov 

Earth Cryosphere Institute SB RAS, 625000, Tyumen, 1230, Russia 

The theoretical problems of a construction of mathematical models bf territories in conditions of the market 
are considered . The entered ratioes reflect in dynamics mutual influence basic social, ecological and economic forces . 
The criterions, condition and problem about the balanced coexisting named of environments (factors) on principles 
of self-financing are introduced. 
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BBE,ll;EHHE 

IlepeXOA Ha pbIHO"LJHhie MexaHH3Mhl X035IHCT­

BOBaHH5I CyII1eCTBeHHO BIIAOH3MeHlIJI B3rJI5IA Ha 

BOilpOChI ynpaBJiemrn perHOHaMH. 0TCYTCTBHe 06-

IIIHX CTpaTernl.J:eCKH X u:eJieH HaU:HOHaJihHOro pa3-

BHTH5I ycttJIHBaeT HAeJO cyBepeHII3au:nn. B 3Toil 

CB5I3H TeHAeHU:H5I c6anaHcnpoBaHHoro ycTOHL£HBOro 

cocy II1eCTBOBaHH5I TeppIITOpHH BHAHTC5I Han6oJiee 

n p HeMJieMOH, KaK B Ha CT05III1ee BpeM5I, TaK H Ha 

6 Jin 2Kailmyro n epcneKTHBY [KonmFOz, 1995 ]. 
06o6II1eHHa5I MeTOAHKa C03AaHH5I CHCTeM yn­

paBJieHH5I [PacmpUZUli, 1981] CBOAHTC5I K KOHCT­

pynpoBaHH JO Tpex o6pa3YJOII1IIX L£aCTeil: 1 - BhIAe­

JieHHe H3 npo6JieMHOH cpeAbl l1 ¢opMaJIH30BaHHOe 

onncaHne o6'heKTa ynpaBJieHH5I - P; 2 - ¢op­

My Jinpo,!JKa l1 KOJIHL£eCTBeHHOe OTIHCaHHe u:eneBblX 

y rnoBIIH - J; 3 - nocTpoeHHe aJiropnTMa (CTpa­

Ternn) AOCTH2KeHH5I u:eJIH J Ha o6'heKT P. 
Bhrpa6oTKa KpnTepneB n CTpaTernil c6aJiaH­

cnpoBaHHoro cocyII1eCTBOBaHH5I - }:(eJio CJI02KHOe. 

T py}:(HO npeAnOJIO)KHTh, L£TO npo6JieMbI TaKoro Tnna 

CMory T IlOJIYl.J:HTb KOrAa-Hn6yAh OKOHlJaTeJibHOe 

p a 3pemeHHe. 0AHaKo BpeM5I ycTaHaBJIIIBaeT CBOH 

KpHTepHH 3Ha1.J:HMOCTH Tex HJIH HHbIX nponopu;IIH 

pa3BHTH5I. 

MB TO )Ke BpeM5I, BC5IKa5I 3KOJioro-3KOHOMHL£e­

CKa5I H cou:naJihH0-3THHlJeCKa5I cpe}:(a CKphrnaeT 

CBOH KPHTepHH ycTOHlJHBOro cocyII1eCTBOBaHH5I. 

© A. r. Ea6ylllK11H, 11. r. CononheB, 1998 
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McKyccTBo ynpaBJieHH5I - yBHAeTh 6aJiaHChI 

CTa6HJibHOCTII H o6ecneL£HTb pa3BHTHe B ycJIOBH5IX 

co6JIJOAeHH5I 6aJiaHCOBbIX COOTHOmeHHH. 

HacT05III1a5I pa6oTa noCB5III1eHa npe2I<Ae Bcero 

BOnpocy 0 TIOCTpOeHHH MaTeMaTHl.J:eCKOH MOAeJIH 

aAMIIHHCTpaTHBHO-TeppIITOpIIaJibHOro o6pa30BaHII5I 

KaK o6'beKTa ynpaBJieHII5I. · 

)Kl13Hb perIIOHa B CBOeM MHOroo6pa3IIII npeA­

CTaBJI5IeT co6oil MHOrocjJaKTOpHoe 5IBJieHIIe, xapaK­

TepII3YJOII1eec5I TIOKa3aTeJI5IMl1 cPIIHaHCOB0-3KOHO­

MII1.J:eCKOro COCT05IHII5I, CTeneHhJO COU:IIaJihHOro 11, B 

u:eJIOM, AYXOBHOro 6naronOJIY1.J:II5I Ha cpoHe pecypc­

H0-3KOJIOrIIL£eCKoro IlOTeHu;IIaJia ,,BMeII1aJOII1eH cpe­

}:\bI". B 3aBIICIIMOCTII oT ypoBH5I o6II1HOCTH (AeTaJih­

HOCTII) aHaJIII3a [Mecap06U'i U 8p., 1972], KOJIHlJe­

CTBO nepeMeHHbIX COCT05IHII5I o6'heKTa o6cJieAOBa­

HII5I M02KeT 6hITb pa3HbIM. 

,ll;eTaJibHOCTb OTIIICaHII5I cneu:IIaJIII3IIpyeT IIC­

CJie}:\OBaHII5I l1 B 60Jihmeil CTeneHII OTBeL£aeT Ha 

BOnpoc ,,KaK yCTpOeH perIIOHaJihHbIH MIIp". Ilepe­

XOA K MOAeJI5IM B o6o6II1eHHhIX (arpempoBaHHbIX) 

nepeMeHHbIX npII6JIII)KaeT Hae K ,,CeKpeTaM MIIpo-

3AaHII5I"' KOrAa Mbl o6'h5ICH5IeM ,,a TIOL£eMy MIIp TaK 

yCTpoeH?" [Mouceee, 1981, cJJoppecmep, 1984 ]. 

OIIHCAHHE MO,ll;EJIH 

PaccMoTpIIM MOAeJih perttoHa B arperIIpoBaH­

HhIX nepeMeHHhrx. Oco6eHHOCTII 2Kl13Hey CTpoilcTBa 



COl.(HAJ!bH0-3KOJIOI'0-3KOHOMW!ECKOE MOpEJIHPOBAHHE 

HHAyCTpHaJihHOro CeBepa CB5I3aHhI co crreu:mf:rnKoif 

pa3BHTbIX pecypCO)l;06bIBaIOIIJ;HX MOHOIIpOH3BO)l;CTB' 

6oJibIIIHMH o6'heMaMH HMIIOpTa TOBapoB )KH3Heo6ec­

rreIIeHH5I, aHTporrore1rno:H HarpysKo:H Ha 0Kpy)J(aJO­

ru;y10 cpe)l;y, IIOBbIIIIeHHbIMH MHrpau;HOHHbIMH rrpo­

IIeccaMH H CJia6o:H yKopeHeHHOCTblO HHAYCTpHaJib­

Horo HaceJieHH5I. 

0)l;HaKO B ycJIOBH5IX HCIIepnaeMOCTH MHHe­

paJihHO-CbipbeBbIX (cTpaTerHIIeCKHX )l;JI5I perHOHa H 

PoccHH B u;eJioM) pecypcos, rrpo6JieMa yKopeHeHHO­

ro cocyru;eCTBOBaHH5I Ha rrpHHIIHITax caMOOKyrrae­

MOCTH rrpfio6peTaeT BCe 6oJiee aKTyaJibHOe 3Ha­

IIeHHe. KJIIOIIeBo:H Borrpoc )J(H3HeycTpo:HcTBa Ha Ce­

sepe - 3TO yCTaHOBJieHHe 6aJiaHCOB Me)J(ll:Y 3TH0-

3KOJIOrHIIeCKOH cpe)l;OH o6ttTaHH5I H aHTporroreHHOH 

Harpy1KeHHOCTblO TeppHTOpHH. 

c0CHOBHOe CO)l;ep)KaHHe HH)J(eH3JIO)J(eHHOro 
I 

CB5I3aHO c o6ocHOBaHHeM rrpaBHJI IIOCTpoeHH5I KO-

JIHII eCTB eHHbIX MO)l;eJie:H a)l;MHHHCTpaTHBHO-TeppH­

TOpHaJibHbIX o6pa30BaHHH MaCIIITa6a pa:HoHa OKpy­

ra, B KOTOpbIX O)l;HOBpeMeHHO YIIHTbIBaJIHCb 6hI 

IIOKa3aTeJIH QJHHaHCOB0-3KOHOMHIIeCKOro, 3KOJIOrH-

1ICCKOro H cou;HaJihHOro COCT05IHHH TeppHTOpHH. 

CJIO)KHOCTh rrocTpoeHH5I BITOJIHe rroH5ITHa, 3TO o6'he­

AHHeHtte B e)l;HHYIO KOJIHIICCTBeHHYIO cxeMy TPYA­

HOQJOpMaJIHsyeMhix, HeITO)l;)l;aIOIIJ;HXC5I IIp5IMOMY HC­

IIHCJieHHIO IIOH5ITHH. 

IloJie3HOCTh HCCJie)l;oBaHtt:H oIIeBHAHa. Moµ;eJib 

KaK HHCTpyMeHTao1bHa5I cpe)J;a aHaJIH3a HMeeT MHO­

rosa pHaHTHOe rrpHMeHeHHe: MO)J;eJih - KaK YHHBep­

caJihHa5I cxeMa xpatteHH5I, CHCTeMaTH3aIIHH Harpe­

rau;HH µ;aHHbIX 0 COCT05IHHH TeppHTOpHH; MO)J;eJib -

KaK HHCTpyMeHT orrepaTHBHOro aHaJIH3a H rrpor­

H03HposaHH5I CHTyaIIHH B pa:HoHe; MO)J;eJih - KaK 

OCHOBa )J;JI5I ¢opMHposaHH5I c6aJiaHCHposaHHbIX 

CTpaTerHH pa3BHTH5I TeppHTOpHH. 

IIepe:Hµ;eM K OITHCaHHIO 6JIOIIHbIX KOMIIOHeHT 

BeKTOpa COCT05IHH5I TeppHTOpHH: x (k) - o6'heM 

rrpOH3Be)J;eHHbIX rrpoµ;yKTOB, TOBapoB, ycJiyr B k-H 
rrepHO)l; BpeMeHH (k - )J;HCKpeTHa5I rrepeMeHHa5I 

BpeMeHH, KaK rrpaBHJIO B oµ;HH roll:); I (k) - BeKTOp 

cou;HaJibHblX ITOKa3aTeJieH (B IIaCTHOCTH KBaJIHQJH­

KaIIHOHHO-B03paCTHOH COCTaBa rrpO)KHBaIOII~ero 

(11JIH rrptt6brna10ru;ero) Ha TeppHTOpHH HaCeJICHH5I); 

BeKTOp COCT05IHH5I OCHOBHbIX QJOH)J;OB, 11MeIOIIJ;HH 

BH)J; : 

Q (k) = [X (k) L (k) ~R (k) Y, 
rµ;e x (k) - QJOH)J;bl rrpm13BO)J;CTBeHHOro Ha3Ha­

IIeHH5I, L (k) - QJOHAhI cou;ttaJihH0-6hITosoro Ha-

3HaIIeH115I, ~R (k) - QJOH)J;bl npHpoµ;ooxpaHHOro 

Ha3HaIIeHH5I; r (k) - BeKTOp aHTporroreHHOH Ha­

rpy3KH rrpHpO)J;HbIX KOMITJieKCOB TeppHTOPHH, 

~r(k) - BCKTOp ITPOAYKTOB 11 ycJiyr rrpttpoµ;oox­

paHHOH )J;e5ITeJihHOCTH, z (k) - BeKTOP rrpoµ;yKTOB 

H ycJiyr HMIIOpTHOro rrpOH:CXO)J()J;eHH5I. 

IIpoH3BOACTBeHHhie QJOH)J;hI orrpeµ;eJI5IIOT 3Ko­

HOMHIIeCKHH IIOTeHu;HaJI pa:HoHa, TaK IITO BC5IKHH 

pas BbIITOJIHeHo: 

x (k) ~ x (k ). (1) 

Cou;ttaJibHO- B03pacTHa5I CTPYKTypa HaceJieHH5I 

TeppHTOpHH corJiaCoBaHa c CHCTeMOH cou;HaJihHbIX 

QJOH)J;OB, eCJIH o6ecrreIIHBaeTC5I HepaBeHCTBO: 

I (k) ~ L (k ). (2) 

06'heMbl rrpttpoµ;ooxpaHHbIX rrpOII3BO)J;CTB TaK­

)J(e JIHMHTHPYIOTC5I MOIIJ;HOCTblO COOTBeTCTBYIOIIJ;l1X 

QJOH)J;OB: 

~r (k ) ~ ~R (k ). (3) 

MttsecTm..vm 

CTpaTerH5I pa3BHTH5I TeppHTOpHH rroMHMO 

rrpoqero orrpeµ;eJI5IeTC5I o6'heMOM HHBeCTHIIHH B oc­

HOBHhie QJOHll:hI. BhI)l;eJI5IIOT pa3Hhie KJiaccbr op­

raHttsau;tttt HHBeCTHU:HOHHoro npoIIecca. IIo CKO­

'[)OCTH peaKIIHH rrpHH5ITO roBopHTh o AOJirocpoIIHhrx, 

cpe)J;HecpoIIHbIX H KpaTKOCpOIIHbIX BJIO)J(eHH5IX. l1H­

BeCTHIJ;HH HarrpaBJI5IIOTC5I Ha ITOBbIIIIeHHe 3QJQJeK­

THBHOCTH rrpOH3BO)l;CTB (KaK rrpaBHJIO, TaKHe BJIO­

)KeHH5I AOJirocpoIIHhre) 11 Ha pacmttpeH11e rrpoH3BOA­

cTBeHHhIX MOIIJ;HOCTe:H. Mb1 6y)l;eM rrptt)l;ep)J(HBaThC5I 

rrpocTe:Hme:H MO)l;CJIH )l;H:HaMHKH COCT05IHH5I OCHOB­

HhIX QJOH)l;OB H CB5I3aHHhIX c HHMH HHBeCTHIIHOHHhIX 

rrpou:eccoB: 

Q (k + 1) = (IQ - AQ) Q (k) + 

+ ~QA (k) + ~Q (k ), (4) 

r)l;e AQ - MaTpttu;a HOpM aMopTttsau;ttoHHhIX oT­

IIHCJieHHH, ~QA (k) - 3KCIIJiyaTaU:HOHHhie 3aTpaThI 

OCHOBHhIX QJOH)J;OB (B HOMIIHaJie BblITOJIHeHO 

~QA (k) = AQ Q (k )) , ~Q (k) - HHBeCTHIIHH B 

pacmttpeHHe OCHOBHhIX QJOH)l;OB: 

~Q (k) = [~X (k) ~L (k) ~~R (k) Y, 
IQ - 3)l;ech H )l;aJiee o6osHaIIeHHe eAHHHIIHo:H MaT­

PHIIhI pasMepHOCTH - dim Q. 

3KOJIOrmI 

Bc5IKa5r rrpoH3BOACTBeHHa5I, cou;ttaJihH0-6hrTo­

Ba5I H HirneCTHIIl10HHa5I )l;e51TeJihHOCTH 06yc11aBJIH­

BaIOT 3aTpaTbI 3KOITOTeHu;HaJia. IlyCTh TeKyru;ee co­

CT05IHHe OKpy)J(aJOru;e:H cpe)l;bl (QC) OIICHHBaeTC5I 

BeKTopoM R (k ). 0AHaKo coBpeMeHHhr:H pemaMeHT 

ITJiaTHOro rrpHpO)l;OIIOJih30Baf{H:5I orrepttpyeT He coc­

T05IHHeM OC, a Mepo:H anTporroreHHOH Harpy3KH -

r (k ). 
CxeMa BhIIIHCJieHH5I r (k) HMeeT BHA: 

r (k) = A41x (k) + A4) (k) + 
+ A 43Q (k) - ~r (k) + A45~Q (k ), (5) 

r)l;e A41x (k) - AOJI5I Harpy3KH rrpoH3BOACTBeHHoro 

xapaKTepa, A 421 (k) - cou:naJihH0-6hITOBa5I Harpy3-

Ka, A43Q (k) - narpy3Ka OT pa3Meru;eHH5I H co)J;ep­

)KaHH5I oCHOBHhrx QJOHAOB, A45~Q ( k ) - AOJI5I 
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A.I'. BAEYfilKHH, lf.I'. COJIOBbEB 

Harpy3Kl1 OT ,,.CTpOHTeJihCTBa (pacmHpeHH51) OCHOB­

HbIX cPOH,[(OB, !l.r (k) - pa60Thl, MeporrpH51Tl151 l1 

ycJiyrH rrpHpo.[(ooxpaHHo:ii ,[(e.11TeJihHOCTI1, A4 . -

MaTpm.1,hI (<-> = 1, 2, ... , 5) HOPM pecyprno-3KO­

JJorm1ecKHX 3aTpaT, A44 =IR. 

IlycTh seKTOp R , - ycTaHOBHsrneern 3Ha­

lfeHHe 3KOIIOTeH~HaJia Ha TeppHTOPHH c o6beMOM 

rrpott3BO.ll.CTB x., c co~HaJJhHO-B03pacTHOH CTPYKTY­

po:ii I, , KOJIHlfeCTBOM OCHOBHhIX cPOH.[(OB Q,, o6beMOM 

HHBeCTH~HOHHOH ,[(e51TeJihHOCTl1 !l.Q, l1 KOJIHlleCT­

BOM rrpttpO,[(OOxpaHHOH ,[(e51TeJlhHOCTH !l.r,. 
3aBHCHMOCTb TaKoro po,[(a MO)KeT 6hITb OTpa)KeHa 

+ r;J((-IR +AR) (R (k) - R. + oR (km+· 00> 

3.[(eCh TR1 - .ll.»aroHaJibHa.11 MaTp11~a co6cTseHHhIX 

speMeHHbIX HHTepBaJIOB ycKopeHHOH peaK~HH oc 
Ha IIOHH)Kem1e 3KOJIOrHlleCKOro IIOTeH~HaJia , a 

TR2 - .ll.HaroHaJihHa.11 MaTpH~a co6CTseHHhIX spe­

MeH caMosoccTaHosJieHn.11 0Kpy)Ka10rn;e:ii cpe.ll.hI, AR 

- MaTpH~a B33HMOBJII15IHHH KOMIIOHeHTOB BeKTOpa 

R (k ). 
B (10) rrpttH51TO o6o3HalleH11e: 

(x) = {x, ecJIH x > O, (;() = {x, ecJJH x < O, 
+ 0, eCJIHX $ 0, - 0, eCJIHX ~ 0, 

r,[(e BblIIHC3HHbie ycJIOBl151 rrpHMeH51IOTC5I K K3)K,[(0H 

R, = R (x,, , Q,, M,, !l.Q.). (6) KOMIIOHeHTe seKTopa X· 

B rrpe.ll.IIOJIO)KeHHH HerrpephIBHOCTH cPYHK~HH 
R (x,, I, , Q,, !l.r, , !l.Q,) OT apryMeHTOB rrepe:ii,[(eM K 

JIHHeapII30BaHHOMY rrpe,[(CTaBJJeHHIO CTaTHlleCKOH 

M O,[(eJIH COCT051Hl151 3KOIIOTeH~HaJia 

R
00 

(k) = R, - oR (k ), 

c BeKTOp-¢yHK~He:ii B03Myll.l,eHHH BH,[(a: 

oR (k) = B 41(x (k) - x.) + B4z<I (k) - I.)+ 

+ B43(Q (k) - Q.) + B4i!l.r (k) - !l.r.) + 

+ B4/!l.Q (k) - !l.Q.) , (7) 

r.[(e B
4

. - MaTptt~hI qacTHhIX rrpott3BO.ll.HhIX OT (6), 

BhillHCJJeHHhie B TOllKe [x,, I,, Q,, t-.r,, !l.Q, ], 
(<-> = 1, 2, ... , 5). 

Ll,JI51 HMHTa~HH .ll.IIHaMHKH rrepeXO,[(HbIX rrpo­

~eccoB CJie,[(yeT o6paTHTb BHHMaHtte Ha CJlO)KHblH 

MHOroTeMIIOBbIH xapaKTep 3BOJIIO~HH KOMIIOHeHTa 

seKTopa R(k ). 
Ey.ll.eM BhI.ll.eJJ51Th Tptt THrra .ll.»HaMHlleCKHX 

peaK~HH BeKTOpa R(k) Ha B03MyII.1,eH11e oR(k ): 
MrHOBeHHbIH OTKJIHK; ycKopeHHa51 peaK~H51 Ha ,[(e­

rpa,[(a~HIO cpe.[(hI, KOr.ll.a R(k + 1) - R(k) $ O; 
ecTecTBeHHa.11 (KaK rrpaBHJio, .ll.OJirospeMeHHa.11) 

peaK~H.11 caMosoccTaHOBJieHH.11, KOr.ll.a R (k + 1) -
- R (k) > 0. 

IlycTb R. - oR (k) - rrpe,[(eJlhHOe COCT051HHe 

seKTopa R ( oo), a R ( k ) - ero TeKyII.1,ee 3HalleHHe. 

Ilpe,[(cTaBHM BeKTOP OTKJIOHeHHH t:R (kJ = 
= R (k) - (R, - oR (k )) B BH,[(e cyMMbI: 

t:R (k) = t:R/k) + t:RiCk ), (8) 

r,[(e t:Rl(k) - qacTb OTKJIOHeHHH c MrHOBeHHOH 

OTpa6oTKOH, T. e. 

R (k ): = R (k) + t:R
1
(k ). (9) 

KoMrreHca~u.11 ocTasmerorn yposH.11 B03My­

Il.l,emrn ocyII.1,eCTBJI5IeTC5I no .ll.BYXTeMIIOBOH cxeMe: 
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R (k + 1) = R (k) + T;f((-JR + 

+ AR) (R (k) - R, + oR (k )))_ + 

CooTHorneHtt.11 (5 + 10) 06pa3y10T HCKOMYIO 

3KOJIOrHlleCKYIO MO,[(eJib TeppHTOpHH, rrpHlleM yc­

JIOBHeM (5) Ha3HallaeTC51 Mepa HCllHCJieHH51 aHTpO­

rroreHHOH Harpy3KH, a Bhlpa)KeHH51 (6 + 10) 0Tpa­

)K3I0T 3BOJlIO~HIO COCT051Hl151 QC. 

3KOHOMHKa H <tnrnaHCbl 

Ornosy MO.ll.eJIH TeppHTop1111 06pa3yeT cPHHaH­

coso-3KOHOMHllecKn:ii 6JioK. Onpe,[(eJIHM co~HaJih­
H0-3KOJioro-3KOHOMHllecKyIO rrporpaMMY pa3BHTI151 

TeppHTOp~rn BeKTOpOM IIJiaHOBhIX IIOKa3aTeJie:ii: 

W (k + 1) = [X (k + 1) l
00
(k + 

+ l)Q(k+ l)r(k+ l)Z(k+ l)F, 01) 

r,[(e /oo (k + 1) - rrpe,[(eJihHOe COCT051HHe CO~H3JibHO­

B03pacTHOH CTPYKTYPhI HaceJieHH.11 Tepp11Top11I1 rrp11 

ycTaHOBJieHHOM ypOBHe B03Myll.l,emrn. 

PeaJIH3a~11.11 .ll.3HHoro IIJiaHa cs.113aHa c 3aTpa­

TaMn HMeIOII.1,Hxc.11 pecypcos, T . e.: 

w (k) = [x (k) 1 (k) Q (k) r (k) z (k) F. (12) 

He see 113 yKa3aHHhix pecy pcos MoryT 6b1Th 

BhlCT3BJieHhI Ha rrpo,[(a)Ky. 06'beM npe,lJJio:lKeHHH Ha 

pbrnKe pecypcos orrpe.[(eJI.11eTc.11 6JJOlfHO-.ll.HaroHaJih­

HOH MaTptt~e:ii .ll.OJieBhIX rroKa3aTeJie:ii: 

wp (k) = V (k) w (k ), 

V(k) = diag[V1(k) ... V5(k)] E [Ow, I .,, ]. (13) 

3.[(eCb l1 ,[(aJiee ow - HyJieBa51 KBa,[(paTH351 MaTpH~a 

pa3MepHOCTH dim w. 
Hanp11Mep, V2(k) - .ll.OJJ51 TPYLI.Ocrroco6Ho:ii 

qaCTH HaceJJeHH51. 

CTpyKTypa 3aTpaT, 06ycJiosmma10Il.l,HX cnpoc 

Ha pbIHKe pecypcoB BBO,[(HTC51 CJie.11.y10II.1,e:ii cyMMOH: 

ws (k) = A1x (k + 1) + 

+A} (k) + a3Q (k) + 

(14) 

IlpHBe,[(eHHOe Bbipa)Kem1e HMeeT 6JIOllHYIO 

CTPYKTYPY· PaccMoTpHM KOMIIOHeHTHhIH cocTaB 



CO~JfAJlhH0-3KOJIOI'0-3KOHOMW!ECKOE MOJ{EJIHPOBAHHE 

cyMMhI 3aTpaT. BeKTOP 3aTpaT pecypcon rrpOH3BOJ.\­

cTBeHHoro Ha3HalieHm1: 

wx (k) = A1x (k + 1) = 

[A11 Az1 A31 A41 As1F x (k + 1). 

BeKTop 06pa3onaH: xx (k) = A11x (k + 1) 
3aTpaTaMH rrpOH3Be.D,eHHhIX rrpo.D,yKTOB, ix (k) = 
= A21x (k + 1) - 3aTpaTaMH Tpy.D,a, Heo6xo)J,HMhIM 

o6neMOM OCHOBHhIX rrpOH3BO)J,CTBeHHhIX $OH)J,OB 

Qx (k) = A31x (k + 1) = [X (k + 1) OL OR Y, 

rx (k) = A41x (k + 1) - 3aTpaTaMH 3Kopecypcon 

(5), zx(k)=A51x(k+l) - 3aTpaTaMH Ha HM­

rropT. 

BeKTop 3aTpaT cou:ttaJihHOro II 6h1Tonoro Ha-

3HalieHII51 

wl (k) = A21 (k) = [A) A22 A32 A42 A52 FI (k ). (15) 

Ka~ II B nepBOM cJiyqae neKTOP o6pa3onaH 

6JioKaMH: xl (k) = A 12I (k) - cou:ttaJihHhie 3aTpaThl 

rrpo.D,yKTOB Tepp1ITOp1IaJibHOro rrpOII3BOf.\CTBa, 

11 (k) = A22I (k) - 3aTpaThI Tpy.D,a n cou:ttaJihHoli 

c¢epe. 

06neM OCHOBHhIX ¢oHJ_\OB f.\Jl51 CO.D,ep)KaHH51 

COU:IIaJibHOH c¢epbl 

QI (k) = A321 (k) = [Ox L (k) OR F, 

rl (k) = A421 (k) - 3aTpaThI 3Kopecypcon cou:1IaJih­

H0-6b1Tonoro rrpo1ICXO)K)J,emrn (5) , zl ( k ) = 
= A521 (k) - 3aTpaTbl IIMIIOpTa Ha IIHTaHIIe II 

COU:KY JlhT6hIT. 

EJIOlIHhIH neKTop 3aTpaT Ha co.D,ep)KaHIIe oc­

HOBHhix ¢oH)J,OB 

wQ (k) = A3Q (k) = 

[A13 A13 A33 A43 As3 F Q (k ). (16) 

BeKTop BKJIIOliaeT: xQ (k) = A
13

Q (k) - 3aTpaThI 

rrpo.D,yKTOB TeppHTOpHaJihHOro np01I3BOf.\CTBa Ha co­

.D,ep)KaHIIe ¢oH.D,OB Q (k ), IQ (k) = A23Q (k) -
3aTpaThl Tpy.D,a Ha CO.D,ep)KaHHe ¢oH)J,OB, 

QQ (k) = A33Q (k) = OQ - rrpott3BOl.\CTBa peMOHT­

H0-3KcrrJiyaTaU:MOHHoro xapaKTepa )J,JI51 co.D,ep:tKa­

HM51 ¢oH)J,OB (.srBHO He BhIJ_\eJI.sJIOTC.51) , rQ ( k ) = 
= A43Q (k) - CM. (5), zQ (k) = A53Q (k) - 3a­

TpaThl no HMIIOPTY Ha CO.D,ep)KaHMe OCHOBHhIX ¢oH­

)J,OB. 

EJIOlIHhIH neKTop 3aTpaT Ha peaJIH3aU:M10 rrptt­

po.D,ooxpaHHhlx MeponpH5ITMH 

wr(k) = A4~r(k + 1) = 

[A14A24A34A44As4Y ~r(k + 1). 

BeKTop BKJIIOliaeT: xr (k) = A14~r (k + 1) - 3a­

TpaTn1 rrpOJ.\YKTOB Tepp1ITOp1IaJinHoro rrpott3BOJ.\CTBa 

Ha rrpttpo):(ooxpaHy, ~r (k) = A24~r (k + 1) - 3a-

TpaThI Tpy.D,a H HHhlX COU:HaJibHhIX HHCTHTYTOB Ha 

rrporpaMMY 3aIIIMThI OC, 

Qr(k) =A34~r(k+ 1) = [OxOL~~R(k+ l)F, 

- o6neM OCHOBHhIX ¢oH)J,OB rrp:u:pO):(OOXpaHHO­

ro Ha3HalieHH51, rr (k) = A44~r (k + 1) = 
= - ~r (k + 1) - co6cTBeHHO np:u:po.D,ooxpaHHhie 

Meporrptt.srTirn, zr ( k ) = A54~r ( k + 1) - 3aTpaThI 

no IIMnopTy Ha 3KOJIOrtt10. 

EJIOlIHhlH neKTop 3aTpaT Ha peaJIM3au:mo IIH­

necTMU:HOHHoli .D,e.srTeJibHOCTH no pacrrmpeHHIO oc­

HOBHhIX ciJoH)J,OB 

w~(k) = As~Q (k) = [A1sA2sA3sA4sAssY ~Q (k ). 

3):(ech: x~(k) = A15~Q (k) - rroTpe6JieHMe rrpo­

J.\YKTOB TeppMTOpMaJibHOro rrpOH3BOJ.\CTBa Ha 

cTpOMTeJinCTBO, l~(k) = A25~Q (k) - 3aTpaThI 

TPYJ.\OBhIX pecypcos n cTpOHTeJinCTBe ocHOBHhix 

¢oH.D,OB, Q~(k) = A35~Q (k) = OQ - ornoBHnie 

¢oH):(hI HHBeCTHU:HOHHOH ):(e.srTeJihHOCTH (.sIBHO He 

yqttThrnaroTc.sr). HarrpHMep OT (1, 2, 3) MOX<HO 

rrepeHTH K ycJIOBH5IM: 

>{ [x (k) I (k) ~R (k) F ~ (IQ - AQ) Q (k ), 
~Q (k) ~ AQ Q (k ), 

r)J,e AQ - J.\OJl.51 OCHOBHbIX ¢oH):(OB CTpOHHH.D,YCTpHH 

(AQ E [OQ, IQ ]), r~(k) = A45~Q (k) -- aHTporro­

reHHaiJ: Harpy3Ka OT CTpOMTeJibCTBa, z~(k) = 
= A55~Q (k) - 3aTpaThI HMIIOpTa Ha HHBeCTHU:HH. 

113 rrpMBe):(eHHbIX orrpe.D,eJieHMH CJie.D,yeT' 'ITO 

ITJiaH OIITHMaJihHOH Harpy3KH TeppHTOpHH, corJiaC­

HO (5) H (14)' COOTBeTCTByeT rrp.srMblM 3aTpaTaM 

3Kopecypcos, T. e. 

rs ( k ) = r ( k + 1) = rx ( k ) + rl ( k ) + 
+ rQ (k) - ~r (k + 1) + r~(k ). 

lfa orrpe.D,eJiemrn 3KCITJiyaTaU:HOHHbIX 3aTpaT 

OCHOBHhIX ¢oH)J,OB wQ ( k ) = A3Q ( k ) ( 14) ' CB513aH­

HhIX c IIOKpbITHeM aMOPTM3aU:HOHHhIX OTlIHCJieHHH 

(4)' CJie):(yeT, 'ITO BhlITOJIHeRO: 

~QA (k) = AQ Q (k ). 

Ho cxeMa HClIHCJieHM51 3aTpaT Ha aMopTM-

3au;tt10 LiQA (k ), comaCHO (4)' TaKa.sr X<e, 'ITO H )J,Jl51 

opraHM3aU:MH HHBeCTHU:HOHHOro rrpou:ecca: 

wl'l(k) = A5LiQ (k ) . 

0TCIO)J,a 

wQ (k) = A3Q (k) = A5LiQA (k) = A~Q Q (k ), 

cJieJ.\OBaTeJinHo, cTpyKTypa 3aTpaT Ha 3KCrrJiyaTa­

U:M10 OCROBHhIX ¢oH)J,OB HMeeT MaTpttu:y HOpM IIOT­

pe6JieHMH CJie.D,yIOIIIero BM.D,a: 

A3 = A~Q· 
BbUwa. B ycJiosttsi:x (1 )- ( 4), (12) rrnaHOBhie 

IIOKa3aTeJIH COCT05IHH5I TeppMTOpHH w ( k + 1) rrpe-
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A.I'. EAEYIIIKJfH, 11.I'. COJIOBhEB 

]J,eJibHO }J,0CTl1)Kl1Mbl, eCJil1 }J,JI51 ws (k) (14) BbIITOJI­

HeHo: 

LiQA (k) =:: AQ Q (k ), 

LiQ (k) === ([x (k + 1) 1
00 

(k + 

+ 1) Lir ( k + 1) F - Q ( k ) ) + , 

Lir(k + 1) === A41x (k + 1) + 

+ A
42

1 (k) + A43Q (k) - r (k + 1) + A45LiQ (k ), 

ws (k) :::; V (k) w (k) === wp (k ). 

Ll,JI51 aHaJil13a QJHHaHCOBblX noKa3aTeJieH pa3-

Bl1TH51 BbI}J,eJieHHOH rpynne pecypcoB TeppHTOp1111 

(12) conoCTaBHM BeKTOP u:eH: 

Cl (k) - Cc (k ), L (k) - 1 (k ), R (k )), 

r}J,e Lil (k) - sem11nrna npHpocrn (coKpaI1JeHH5I) 

HaceJieHH51 TeppinopHH, lp (k) - npe]J,JIO)KeHH51 Ha 

pbIHKe Tpy]J,a, ls (k) - crrpoc (3aH51TOCTb) Ha pbIH ­

Ke Tpy]J,a, Cl (k) - qmHaHcosa51 06ecrre11eHHOCTb 

(]J,OXOA) HaceJieHH51, Cc (k) - CTOHMOCTb npo­

)KHBaHH51 HaCeJieHH51, l (k) - o6ecnelleHHOCTb co­

U:HaJibH0-6bJTOBOH HHQJpacTpyKTypoif, R (k) -
COCT05IHHe 3KOJIOrwieCKOro noTeHu:HaJia cpe]J,bl o6rr­

Tamrn. 

CooTBeTCTBYIOI1Ja51 JIHHeapH3oBaHHa51 MO]J,eJih 

HMeeT BH}J,: 

1 (k + 1) =:: (IL+ AL) 1 (k) +Lil (k ), 

Lil (k ) === B (lp (k) - ls (k )) + 
c (k) === [c/k) c/k) c3(k) c4(k) c5(k) F. 21 

JlHHeapH30BaHHYID MO]J,eJih AHHaMHKH u:eHoo6-< + B2/Cl (k) - Cc (k )) + B2/L (k) - 1 (k )) + 
pa3oBaHH51 (MO]J,eJih pbrnKa) BBe]J,eM pa3HOCTHbIM + B2iR (k) - R.), (20) 
ypaBHeHHeM B OTKJIOHeHH51X OT c6aJiaHCHpOBaHHbIX 

v ' 3HalleHHH COCT051Hl151 u:eH - c., cnpoca - ws, 11 

npe]J,JIO)Kemtif wp,: ~ 

Lie (k + 1) === (Iw - T; 1(Iw - Ac )) Lie (k) + 

+ T;1 r e [Ac (ws (k) - ws.) -

- (Iw - AJ (wp (k) - wp.)], (18) 

r}J,e c (k.) === c, + Lie (k ), Tc - 6JIOllHO-]J,HaroHaJib­

Ha51 MaTpHu:a co6cTBeHHOH }J,11HaMHKH pbrnKa, Ac -
MaTp11u:a B3aHMOBJIH51Hl151 U:eH, re - 6JI01IHO-}J,Haro­

HaJihHa51 MaTp11u:a llYBCTBl1TeJibHOCTl1 u:eH K Bap11a­

Il,H5IM pbIHKa, Ac E [Ow, Iw ] - }J,HaroHaJibHa51 

MaTpHu:a pacnpe]J,eJieHH51 ypoBHeH 'lYBCTBl1TeJibHOC­

Tl1 no cnpocy 11 npe]J,JIO)KeHl15IM Iw - Ac. 

Cou,11yM 

Ll,JI51 nOCTpOeHl151 MO]J,eJIH COil,HyMa KOHKpe­

Tl1311pyeM onHcaH11e seKTopa I (k ) . Pa3}J,eJI11M see 

HaceJieHHe Tepp11Topm1 Ha n51Tb rpynn: 

I (k) === [l/k) l/k) l3(k) l4(k) l5(k)], (19) 

r}J,e · zl (k ·) - KOJil1lleCTBO }J,eTeH (BKJIIO\la51 IIIKOJib­

HHKOB HallaJibHbIX KJiaCCOB)' li(k) - KOJil1lleCTBO 

yqa1IJHXC51 IIIKOJI, TeXHHKYMOB, HHCTl1TYTOB, 

l3(k) - npo¢eccrroHaJibHO npHro]J,Ha51 TPYAOcrro­

co6Ha51 t.JaCTb npo)K11BaI-OI1Jero HaceJieH115I, lik) -
KOJI11lleCTBO neHc110HepoB, l5(k ) - l.JHCJIO TPYAO­

cnoco6HhIX c BpeMeHHblM CTaTyCOM npe6bJBaHH51 Ha 

TeppMTOpHH. 

Bb1}J,eJieHHbIH TaK11M o6pa3oM seKTop cocTo-

5IHl151 xapaKTep113yeT COil,11aJibHYJO KBaJil1QJl1Ka­

Il,HOHHYJO CTPYKTYPY ttaceJieH115I. 

CJie}J,y51 (6), }J,a]J,HM ¢aKTopHoe npe]J,CTaBJieH11e 

MO}J,eJIH COil,11yMa B Bl1}J,e He5IBHO 3a]J,aHHOH cPYHKU:HH 

Lil (k) === 1 (Ip (k) - ls(~), 
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r}J,e B2· - MaTpHU:bI BJil151Hl151 COOTBeTCTBYIOI1JHX 

pa3MepHocTeif, AL - MaTpnu:a B3a11MoBJil15IH11if 

(THnOBbIX nponopll,HH) COil,11aJibHbIX rpynn. 

BeKTOp npe]J,JIO)KeHHH Ha pbrnKe Tpy]J,a, cor­

JiaCHo (11) ' (13) H (17) ' 3a]J,aeTC51 CJie]J,yIOI1JHM 

o6pa3oM: 

Ip (k) === [v 21(k) · l
1
(k) ... v

25
(k) · l

5
(k) Y. 

BeKTop cnpoca ls ( k ) 51BJI51eTC51 cocTaBHbIM 

6JIOKOM BeKTOpa 3aTpaT ws (k ), KOTOpbIH Bbl'll1C­

JI51eTC51 no Bbrpa)KeHHJO (14). 

CT011MOCT1> npO)KHBaH115I Ha TeppnTop11n 3a­

BHC11T OT 061,eMHblX HOpM COil,HaJibHOro noTpe6-

Jiemrn - wl (k) (15) H }J,OJieBbIX 3aTpaT Ha CO]J,ep­

)KaHHe OCHOBHbIX QJOH}J,OB (16) cou:11aJibH0-6I>ITOBO­

ro Ha3HalleHl151, T. e. 

wl1(k) === VL (k) A5AQ [Ox L (k) OR Y, (21) 

r}J,e VL (k) - MaTpHil,a }J,OJieH 3aTpaT, Ilp11XO}J,51-

1IJl1XC51 Ha COU:HaJII>HYJO c¢epy, <(Iw - VL (k )) -
}J,OJI51 3aTpaT, noKpbrnaeMI>IX Tepp11TOpHeH H3 Il,eHT­

paJIH30BaHHblX QJOH}J,OB. 

CTOHMOCTI> npO)KHBaHl151 Ha O}J,HOro (no KB a -

JIH<p11KaU:HOHHO-B03pacTHOH rpynne) BbJlll1CJI5IeTC51 

B COOTBeTCTBl111 c (15)' (21) no Bbipa)KeHHIO: 

cc (k) === (Ar (I"' - E3w) + 

+ irQ A~ Ar vr Ck)) c (k ), <22) 

r}J,e E 3w - 6JI011Ho-}J,11aroHaJihHa5I MaTp11u:a pa3Mep­

HOCTH dim w c e}J,HHHU:eH IQ B TpeTheM 6JioKe, T. e. 

E 3w === block diag [Ox OL IQ OR 0, ], 12Q - 6JI01rna51 

,,e}J,HHHU:a" cJie}J,yIOI1Jero Bl1}J,a 12Q === [Ox IL OR ]. 
B np11Be]J,eHHOM coOTHOIIIeH11H YllTeH TOT ¢aKT 

(Iw - E3w ), 'ITO B ce6ecTOl1MOCTb npO)Kl1Bamrn He 

BXO}J,11T CTOHMOCTb OCHOBHbIX QJOH}J,OB C3(k) 6JIOKa 

u:eH (17). A TOr}J,a HCKOMbIH BeKTOP CTOl1MOCTH 



COL(J1AJibH0-3KOJIOI'0-3KOHOMWlECKOE MOaEJIHPOBAH!4E 

npmKHBaHHSI HaceJieHHSI 1 (k) Ha TepplfTOpHH Bhl­

lIHCJI.sieTcsr no Bhrpa)KeHmo: 

Cc (k) = 1 (k) ©cc (k ), (23) 

r.n:e © - 3HaK noKoMnoHeHTHoro yMttmKemrn BeK­

Topos . I1pH ou;eHKe cpe,n:Heii ,O:OXOAHOCTH Heo6-

XOAHMO YlIHTbIBaTb ,n:sa o 6CTO.sITeJibCTBa: THITOBOe 

rrepepacnpe,n:eJiettHe ,n:oxo,n:os pa6oTarorn;Hx BHYTPH 

ceMbH, T. e . Me)J(.n:y rpyrrrraMH ; orpattHlJ:eHHYIO 3a­

HSITOCTh HaCeJieHH.sI. 

McKoMoe Bhrpa)J(ettHe HMeeT BH,n:: 

Cl (k) = M · ls (k) © c/k ), (24) 

rn,e M - MaTpHu;a rrepepacrrpe,n:eJieHH.sI ,n:ox o,n:os 

Me)J(.n:y COU:HaJihHbIMH rpynnaMH , ls (k) - KOJIH'le­

CTBO pa6oTaIOID;HX (14), c2( k ) - u;etta Tpy,n:a (17). 

3a,n:aq11 

PeKyppettTHhre H aJire6paH'leCKHe cooTHo­

IIIeHH.sI (4), (7)-(10) , (13), (14) , (18)-(24) rrpe,n:­

cTaBJISIIOT co6oii HCKOMYIO MO,O:eJI~ TeppHTOpm1, 

OTpa)KaIOrn;yro ,O:HHaMHKY B3aHMOBJIH.sIHH51 OCHOB­

HbIX cou;HaJihH0-3KOJIOro-3KOHOMH1JeCKHX ¢aKTO­

poB. CJie,n:yeT 3aMeTHTh, 1.1To Bse,n:ettttoe MHO)J(CCTBo 

<PaKTOpOB-pecypcos .sIBJISieTC.sI o6neKTaMH pbIHOl..f·­

HbIX OTHOIIIeHHH, KOTOpble HMeIOT CBOIO TCKyrn;yro 

CTOHMOCTb. Mo,n:eJib II03BOJrneT OTCJie)KHBaTb 6oJib­

rnoe KOJIHl..feCTBO IlOJIC3HbIX rrpHl!HHHO-CJIC,O:CTBeH­

HbIX CB.sI3eH BHAHMblH aHaJIH3 KOTOpbIX 3aTpy,n:HeH. 

C¢opMyJIHpyeM HCCKOJihKO Ba)Ktteil:rnHx 3a­

,n:aq, KOHKpeTH3Hpyrorn;Hx IIOH.sITHe c6aJiaHCHpOBaH­

HOro pa3BHTH51 (cocyrn;eCTBOBamrn) TCppHTOPHH. 

OcHOBHhIMH HHCTpyMeHTaJihHhIMH nepeMeH­

HhIMH, 06pa3y10rn;HMH 6aJiaHCOBbie COOTHOllleHHSI 

.sIBJl.sIIOTC.sI: npH6I>IJib TeppHTOPHH - ~<l> ; npe,n:eJib­

HOe COCTO.sIHHe 3KOIIOTeHu;HaJia - R; paBHOBeCHOC 

cocTO.sIHHe cou;HMyMa - 1. 
I1pH6hIJib TeppHTOpHH 3TO CJIO)J(HO-

opraHH30BaHHbIH IlOKa3aTeJih, BKJIIO'laIOII(HH: rJiaB­

Hyro 1.J:aCTb npH6bIJIH - OT npo,n:a)J(H rrpOI13BC,O:eHHOH 

npo,n:y KU:HH; npH6hIJih - KaK c6epe)J(ettHe cpe,n:cTB 

B COIJ;HaJibHOH c¢epe; CTOHMOCTb OCHOBHbIX cPOHAOB , 

HepeaJIH30BaHHOH 1.J:aCTH TOBapHOH npo,n:yKU:HH. 

OcTaHOBHMc.11 Ha cxeMe Bhil.J:HCJICHH.11 rJiaBttoil: 

1.J:aCTH - npH6bIJIH OT npo,n:a)J<H npOH3Be,n:eHHOH 

rrpo,n:yKU:HH. PaccMOTpHM AHHaMttl.J:eCKH paBHOBec-

Hoe COCTOSIHHe, KOr,n:a BblIIOJIH.sieTC.sI: 

x (k + 1) == x (k) = x, 

R (k + 1) = R (k) = R , 

1 (k + 1) = 1 (k) = 1, 

c (k + 1) = c (k) = c. 
I1pH6bIJib OT npo,n:a)J(H Bbll.J:HCJISieTC.sI KaK pa3-

HOCTb Me)J(.n:y .n:oxo,n:oM H 3aTpaTaMH. Comaetto (13), 
( 14) , MO)KHO 3aIIHCaTh: 

~<l> = cT (Iw - E3w ) . CZ11v vl x -

- A 1x - Ai-:- A3Q - A4~r - A5~Q ), 

r,n:e l 1w = [Ix OL OQ OR Oz Y - 6JI01.J:Ha.sI ,,e,n:HHHU:a" . 

.IJ:HaroHaJihtta.11 MaTpHu;a Iw - E 3w = 
= block diag [Ix IL OQ IR Iz ] OTpa)J(aCT TOT )J(e 

CMbICJI, 'ITO H B (22). 
PaBHOBecHoe cocTosrttHe 3KonoTeHu;naJia (7) 

Bbll.J:HCJI.sieTCSI no Bbipa)J(eHHIO: 

R = R, - B 4/x - x.) + 

+B4iCJ - 1.) + B43(Q - Q.) + 

+ B4i~r - ~r.) + B4s(~Q - ~Q.) . 

M, HaKotteu;, paBHOBecttoe cocTomrne cou:nyMa, 

COrJiaCHO (20)-(24), Bbll.J:HCJI.sieTC.sI H3 ycJIOBH.sI: 

~l = 0, r.n:e 

~l = B21(V21 - A21x - A
22

1 - A23Q -

- A24~r - A2s~Q ) + 
+ B2/M(A21x + A221 + A23Q + 

+ A24~r + A2s~Q) ® 1rw c -

- 1 ©(AT (I - E ) + [T AT AT v ) c) + 
2w 2w 2QQ5L 

+ B2/lio_ Q - 1) + B2/R - R.). 

B npnse,n:eHHbIX o6o3HalieHHsrx HCKOMhIH o6pa3 

3a,n:aq 0 c6aJiaHCHposaHHOM cocyrn;eCTBOBaHHH MO­

)J(CT 6bITb BBe,n:eH CJie,n:yrorn;HMH ycJIOBHSIMH. 

3aaatta 1. OrrTHMaJibHhre 6aJiaHchr npH cso6o.n:­

Hhrx HHBeCTHU:HSIX. 

BBe,n:eM KpnTepHii onTHMH3au;nH: 

f 1(q1, ~Q )=a 1~<l> + a
2
RT P

1
R - a3~/T P2~1, (25) 

r.n:e P1, P2 > 0 - nOJIO)J(HTCJihHO onpe,n:eJieHHbIC 
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MaTpHIJ;bI, a i ;:::: 0, 2: ai = 1 - BeCOBbie K03cPcPH-
1 

U:HCHTbI , ql = [x 1 ~r y - BeKTOP napaMeTpOB 

OITTHMH3aIJ;HH. 

C¢opMyJIHposattHa.11 3a,n:aqa HMCeT cJie,n:y10-

rn;y10 3aITHCh: 

q~(~Q) = Arg max J 1(ql' ~Q ), q1 ~ Q. (26) 

B cJiyqae (25), (26) TeppHTopm r y,n:oBJieTBopsr­

eT yCJIOBHSIM caMOcPHHaHCHpoBaHHSI, eCJIH .n:m1 

npoH3BOJlbHO MaJioro el!,> 0 Bl>IIIOJIHetto: 

~<I>· = ~<1>(% ~Q) > 0, (27) 

npH I l~Q 11 ;:::: e
6 

> 0, r,n:e 11·11 - o6o3Hal.J:ettHe 

eBKJIHAOBOH HOpMbI BeKTOpa [Cmpeliz, 1980 ]. 
y CJIOBH.11 (25)-(27) rro,n:cKa3hIBaIOT cxeMy 

¢opMnpoBaHHR co,n:ep)J(aTeJibHhIX 3a,n:a11 no,n:o6ttoro 

CMbICJia . 

3aaatta 2. C6aJiattrnpoBattttoe ttopMnposattne 

c IIOCJie,n:oBaTeJibHl>IM COKparn;emieM 1.J:HCJia npO)KH­

Barorn;Hx: 

12(q2, ~Q) = al~<l> + 
+ a 2RT P1R - a3(~1 + d)T P/~I + d), 

11 



A.I'. EAEYIIIKHH, J1.I'. COJIOBbEB 

rge % = [x I, !}.r Y, o - seKTOP )KeJJaeMbIX coK­

pam:emd\:, I, TeKym:ue 3Hal.!eHH5I seKTopa 

cou;uaJJbHbIX noKa3aTeJie:ii. 

Ilogo6Ho (26)' 3agal.!a BBOAHTC5I ycJIOBHeM: 

q;(!}.Q) = Arg max J 2(q2 , !}.Q ), % :5 Q, I= I,. 

3aaa'la 3. B ycJIOBHSIX 3KOJioru1.1eCKoro Hop­

MttposaHHSI: RT PlR = oR, MO)KHO rOBOpHTb 0 CTpa­

Terirnx OITTHMaJJbHOro cou;ttaJJbH0-3KOHOMHl.!eCKOro 

pa3BHTH5I, T. e. 

q;(!}.Q) = Arg max J 1(q3, !}.Q ), 

% :::; Q, RTP1R = aR,. 

3aaa'la 4. oOJJbIIIO:ii npaKTHl.!eCKH:ii HHTepec 

npegcTaBJI5IeT Bonpoc OITHCaHH5I MHO)KeCTBa CTa­

Il;HOHapHblX COCT05IHHH TeppHTOPHH, 3agaHHbIX 

ypOBHeM peHTa6eJJbHOCTH npOH3BOACTB: 

2:<1> =. {[q !}.Q Y: q:::; Q, !}.<l> ~ct>} . (28) 

3aMeTHM, l.J:TO B ycJIOBH5IX pbIHKa, KOrga nepe- \ 

npOH3BOgCTBO BJiel.J:eT 60JJbIIIHe 3aTpaTbJ' BbIBegeH­

HOe MHO)KeCTBo' 2:<!> orpaHHl.!eHHO ll 3aMKHYTO. Ilpu-

l.J:eM gJISI mo6hlx 3Hal.J:eHui1 <l>; i = 1, 2, . . . TaKux, 

l.J:TO 2:<1> "#- 0 (HenycToe MHO%eCTso) BbIITOJJHeHo 
I 

12 

{V i, j, : <l>i < <l>i } ~ {:~: <t> c 2: <1>. } . 
I I 

BsegeHHoe ycJiosueM (28) MHO)KeCTBO 2:<1> 5IB­

JI5IeTC5I Ba)l(He:iirne:ii xapaKTepHCTHKOH TeppRTOpID'I, 

KOTopa5I yKa3bIBaeT Ha cou;HaJibHyIO, 3KOHOMJ'l'!e C­

KYIO H 3KOJIOrH1.1ecKyIO eMKOCTb pa:iioHa c 3a a!IllliIM 

y posHeM p eHTa6eJibHOCTH. 
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