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Abstract: The paper proposes a nonlinear mathematical model of
intersectoral balance considering economic constraints. The model
generalizes the traditional linear Leontief input-output model and
is formalized as an optimal resource allocation problem with neo-
classical production functions and constraints on sectoral produc-
tion capacities. We formulate and investigate the problem of finding
competitive equilibrium in the space of goods and prices. The
constraint on production capacities leads to additional costs in the
network associated with production shortages. We apply Young
duality approach and Fenchel duality theory for a dual problem
construction to describe the formation of equilibrium prices in the
model accounting for additional costs. Possible operating modes
of an open production network with limited production capacities
are analyzed.
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1 Bsegenne

CoBpemMenHbIe T[EIH TTPUOPUTETHOTO PA3BUTHS POCCUICKOTO 00pabaThiBa-
OITETO KOMILTEKCA B YCITOBUIX HEOTHOPOIHOCTH TTPOMIBOACTBEHHON CHCTEMBI
MO THUMAIOT TTPOOIEMBI, CBA3AHHBIE C PUCKAMHU BBIXOJA Ha SKOHOMUUIECKUE
OTPAHWYIEHUSA TIPH YCIOBUAX PECTPYKTYPUBAINU SKOHOMUKM. Takme prcKm
MOTYT OBITH CBA3AHBI C OTPAHUIEHHOCTHIO MOTITHOCTEH SKOHOMUKH, NedhuIin-
TOM TPYIOBBIX PECYPCOB U PPEKTUBHOCTHIO TTPOTIECCOB MMITOPTO3AMETICHHU S
B YCJIOBUAX BHEITHUX TMOKOB. COmepyKaTebHBIN aHAIN3 9TUX TPOOIeM U Ba-
PUAHTOB WX PEIIEeHUS MOJPKEH MPOBOAUTHCA B XOM€ (DOPMUPOBAHUS CPEIHE-
CPOYHBIX TTPOTPAMM IKOHOMUIECKOTO PA3BUTHA.

EcrecTBeHHBIM MHCTPYMEHTOM [1711 BBIAB/ICHUS W aHAIN3a TAKUX PUCKOB B
CPEIHECPOYHOM TIEPUO/IE PA3BUTHS SKOHOMUKHU SIBJISIIOTCS MATEMaTHIECKUE
MOJieJI, OCHOBAHHBIE HA aHAIN3€ WHTEPECOB U JIOTUKHU ITOBEIEHUS OCHOB-
HBIX 9KOHOMHUYECKUX AreHTOB U YUUTBIBAIOIINE CJIOXKUBIITHECS OCODEHHOCTH
(bYHKIMOHUPOBAHUST PACCMATPUBAEMON SKOHOMUYECKOH cucreMbl. Moenn,
peTHA3HAYEHHBIE I aHAJN3a CPETHECPOUHBIX SKOHOMUUIECKUX PUCKOB B
YCJIOBUSIX PECTPYKTYPHU3AIUU U BHEIIHUX MTOKOB HEOJTHOPOIHON MPOU3BO/I-
CTBEHHOMN CUCTEMBI, JOJKHBI YUUTHIBATH OTPACJIEBYIO CTPYKTYPY SKOHOMUKHI
U TIO3BOJISITH CTPOUTH CPEJIHECPOYHbBIE OIEHKHM PUCKOB pa3ba/laHCHPOBAHHO-
CTU SKOHOMUKH B 33J[aHHBIX CIIEHAPUAX MAKPOIKOHOMHUIECKOTO PA3BUTHA.

B pabore npepraraercs HOBasi MaTeMaTHUECKAs MOJIE/b MEKOTPACIEBOTO
basianca JjIs aHAJM3a W IIPOTHO3UPOBAHUA CPETHECPOYHBIX PHUCKOB C yUe-
TOM OTPAHUYEHHUI HA MPOU3BOJICTBEHHBIE MOIIHOCTU OTPACJEN, O3BOJISIO-
asi aHaJIM3UPOBATh MHMIANUI0 U3jepkeK. Pabora sBISETCS IIPOJIOJIKE-
HUEM HAIUX MCCJIEI0BAaHN B 06JIACTH MATEMATHYECKOTO MOJIETUPOBAHUS U
Pa3BUTUs HOBBIX METO/IOB aHAIN3a PUCKOB B SKOHOMUKE B YCJIOBUSX CTPYK-
TYPHBIX W3MEHEHUH, OCHOBAHHBIX Ha, HEJIMHEHHBIX MOJEIAX MEKOTPACTIEBO-
ro GajlaHca C yderoM 3aMelleHnst Npou3BoACTBeHHBIX dakropos [1],[2],[3].
Henumeiinbie Mogenn MexKOTPACIEBOTO HANaHCa STBIASTIOTCS PA3BUTHEM TPa-
JUATMOHHOTO TOX0MA K aHaIN3y MEeKOTPACTEBBIX CBaA3el, OCHOBAHHOTO Ha
JmHeiHOM Mojesn MexkoTpacieBoro bananca B./leonrsesa [4],[5]. JIuneiinas
mozensb JleonTrheBa yxke H6osee 70 jieT aBIgeTCd KAACCUIECKUM WHCTPYMEH-
ToM MexxoTpacsesoro anasusa [6], [7], ognako 6azoBoe UpejanoONIOKEHUE O
MOCTOSHCTBE HOPM 3aTPAT HA BBITYCK €IUHUIIBI TPOTYKIUY 66T €€ TLI0XO0
MPUMEHUMON B yCIOBUAX 3aMEINTEHUs MTPOU3BOACTBEHHBIX (pakTopoB. Kpn-
TUKA MOJETH, JaKe B aKTUBHBIN MEPUO/T €e MCTOMb30BAHNS B TTPUKJIATHBIX
HCCITETOBAHUAX, OBLIA CBA3AHA C KECTKOCTHIO TUTIOTE3hI O MMOCTOSHCTBE MaT-
punbr ko3bdurmenTos npsivbix 3arpar (marpuibt Jleonrbesa). TTonbirku
BBE/ICHUA HEJMHEHHOCTH HANPAMYIO B KO3ddunmenTs MaTpurib JIeonTheBa
[8] He HosyuMIIM pacCIPOCTPAHEHUS B UPUJIOKEHUSIX, TAK KAK HE JIaBa/l CO-
JIEPYKATEHLHOTO OMUCAHUS MTPOTIECCOB 3AMEIIEHHUs, & BBOIUMbIE 3aBUCUMOCTH
OBLIN JTOCTATOYHO UCKYCCTBEHHBI U TIJI0X0 MHTEPIPETUPYEMBbI.

ConepKaTebHBIN yUIeT 3aMeIeHus TPOU3BOACTBEHHBIX (DAKTOPOB MIPUBO-
AT K HEJUHEHHBIM COOTHONIEHUSIM B MOJIEISIX MEKOTPACJEBOro Oajianca u
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TpebyeT pa3BUTHS HOBOTO MaTEMATHYECKOTO allapaTra [Jisd MOCTAHOBKY 3a-
Adad 1 UX 1UCC1e10BaHnd. Ham 1OAXO0/A OCHOBAH Ha OIIMCAaHUKW KOHKYPEHTHOI'O
9KOHOMUYECKOTO PABHOBECHSI B CETH TTOCTABOK U IE€H, KOTOPOE OIMPEIesIsi-
eTCsI B Pe3YAbTATE PEIIEHUsT 33JIa9N ONMTHMAJILHOTO PACIPEeTeHUs Pecyp-
COB C HEOKJACCUUECKUMHU TOJOKUTETHHO-OTHOPOTHBIMI TPOM3BOICTBEHHDI-
MU PYHKITHSMA U TBOWCTBEHHBIX 33184 CIEIHAILHOTO BUIa, OCHOBAHHBIX HA
MaTeMaTHIecKOM ammapare JAsoificTeenHocTn mo Aury. PesynbraTht uccmesso-
BaHUs MATEMATHYECKUX MOJeseil, peIoKeHHbIX B paborax [1],[2], mo3so-
Juan pa3paboTaTh TPUKIATHBIE MOJENN s CIEHAPHOTO AHAIN3a MaKpo-
9KOHOMHWYECKHUX IMOKOB B PEATHHBIX TPOU3BOJCTBEHHBIX CETAX (CM., HANPHU-
mep [9]). B pabore [3] npemnoxeno obobimenne m01X0/1a ABOHCTBEHHOCTH 110
Aury B caydae MCIOTB30BAHUS BAPHUAITMOHHBIX HEPABEHCTB JIJIST OMUCAHUST
MPOMBBOJICTBEHHBIX ceTell. Pe3yapTarsl mo3Bomin popMaIn30BaTh OHITHE
9 PeKTUBHON TPOU3BOICTBEHHONW HUIMIK SKOHOMHIECKOTO KJIacTepa B CeTH
MTOCTABOK.

B nannoit pabore Mbl paccMarpuBaeM MOAnMUKAIIIO HEJTUHEHHON Mojie-
JIM MEeZKOTPACTEBOTO DATAHCA ¢ YIeTOM SKOHOMUIECKUX OTpaHWIeHuit. Yuer
OTPAHWYIEHUS Ha TPOU3BOJCTBEHHBIE MOITHOCTH OTpacjeit B 3ajade OTTH-
MaJIbHOT'O PaCLpPeleICHUud PeCypCcoB IPUBOAUT K HOBOM IIOCTAHOBKE [BOI-
CTBEHHBIX 33724, KOTOPhIE OMPeaeTsaioT (hOPMUPOBAHTE PABHOBECHBIX II€H B
MPOMBBOICTBEHHON ceTn. [IpenMyIecTBOM MOTETN SIBITETCS COMEPKATETh-
HOE OIIMCaHue JOIIOJTHUTEJIBbHBIX MU3CPZKECK, CBA3AHHBIX C ,ZLerI/ILU/ITOM Ipo-
AYKINA B CETH.

Yenoxkuenne 3afadn, 10 cpasHenuio ¢ paboramu [1],[2], cBasamo ¢ rem,
YTO OrpaHrMYeHre Ha MIPOM3BOACTBEHHBIC MOIIHOCTHU (baKTI/ILIeCKI/I HapymraeT
MOJIOKUTETBHYIO OIHOPOIHOCTH IIPOU3BOACTBEHHBIX (DYHKITNI B MOJEIH, ITO
MPUBOIUT K HEAOCTATOIHOCTH PAa3pabOTAHHOTO HAMHU PaHee amnmapaTta ABOii-
CTBEHHOW 10 AHTY 3ama49n [T aHaIM3a Y9KOHOMIIECKOTo papHoBecus. C nc-
noJib30BaHueM Teopuu JBolicreennoctu Penxens u npeobpazopanus Jdura B
JIAaHHO} paboTe TOCTPOEHO HOBOE JBOMCTBEHHOE ONMUCAHUE K 3a/a9€e Pacipe-
JIEJIEHNST PECYPCOB C OTPAHUIEHUSIMHA Ha MOTIHOCTH TTPOM3BOCTBA. B pabore
HCCJTETOBAH MEXaHW3M BOSHUKHOBEHUST U3/IEPKEK B YCJIOBUSX TEDUITATA TO-
BApOB B MTPOU3BOJCTBEHHON CETH WX BJINSHIE HA YKOHOMUYECKOE PABHOBECHE.

Cpean manbosee 6IM3KNX K HaIllell TEMATHUKE UCCACIOBAHUN CIedyeT BbI-
JeTUTH paboThl, HATPABJIEHHBIE Ha, PA3BATHE METO/I0B aHATU3a PACITIPOCTPA-
HEHWs IMOKOB B TPOW3BOJCTBEHHBIX CETIX W WX ArPErHpPOBAHHOTO BO3jEi-
crust Ha 3koHOMEKY [10], [11],[12]. B stux paGorax MerKoTpac/eBble B3an-
MOJIEMCTBUS MOJIEJIMPYIOTCS Ha OCHOBE HEJWHEWHBIX 3aBucuMocTeit. B Tep-
MHHAX JOCTATOYHO MPOCTON MOJENN COBEPINEHHON KOHKYPEHIUN B 3aKPbI-
Toit (6€3 BHEIIHUX CBs3€i) CeTH ¢ MPOU3BOACTBEeHHbIMU byHKIHsiME KobGba-
Jyrnaca n3ydaeTcsa 3aBUCHMOCTD MYIbTHILTAKATOPA [MIOKOBBIX BO3MEHCTBUH
OT TOTIOJIOTHU CETH W MPOJEMOHCTPUPOBAHA CBA3b MAKPOIOCIEJICTBUH 110~
KOB C HAJIMYNEM JOMUHAHTHBIX CeKTOPOB. OHAKO TpeIiaraeMblil B paboTax
MaTeMATHIeCKUI almapaT OKa3bIBACTC OIPAHNIEHHO IPUMEHUMBIM 71 60-
Jee o01ero kjracca Tpou3BoCcTBeHHbIX dynkuwmii [13],[14] u HegocraTouno
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Pa3BUT I AHAJIN33 CPEIHECPOUHBIX YKOHOMHUUYECKUX PUCKOB B YCIOBUIX
PECTPYKTYPU3ALUN PEaJIbHBIX IIPOU3BOACTBCHHBIX CETEH.

PasBuBaembIili B Hammx paboTax MOIXOA MPEICTABISETCS OoJiee MeToCT-
HBIM, TaK KaK ITOIYYEHHBIE TEOPETHUIECKUE PE3YIbTATHI UCCACTOBAHMN UMe-
OT €CTECTBEHHYIO SKOHOMUYECKYIO WHTEPIPETAINI0 W IMO3BOJIAIOT IIPEII0-
JKATH HOBBIE METOIBI CPETHECPOYHOr0 AHAJM3a, PUCKOB B PEAJILHBIX ITPOM3-
BOJICTBEHHBIX CETSIX.

CraThst OpraHu30BaHa CJIEAYIOIMUM 00pa3oM.

B paszzgene 2 mpuBoauTCs IMOCTAHOBKA 33Ia9d PACIPEIeIeHUs] PECYPCOB B
OPONBBOJACTBEHHON CeTU C OrpaHUYIEHHBIMH MOIIHOCTSIMHU.

B paznene 3 Ha ocHOBe mojaxoja JapoficTBeHHOCTH TI0 AHTY M DeHXEIo
IOCTPOEHA JBOMCTBEHHAS 331344, ONUCHIBAIONIAA (DOPMUPOBAHKE TIEH B IIPO-
M3BOJCTBEHHON CETU C yYeTOM H3EPKEK, BOSHUKAIOIINX IIPH BBIXOE IIPO-
M3BOJICTBA HA OUPAHUYEHNE 10 MOIITHOCTSIM.

B paznesne 4 nccsenoBana 3a/1a9a MAKCUMU3AITHMH IPAOBLIN OTKPBITOM 9KO-
HOMUYIECKO CHCTEMBI C 33TaHHLIME IIEHAMY IIEPBUIHBIX PECYPCOB.

B zaksmouennm, Ha 0OCHOBE PE3Y/ILTATOB MCCIEIOBAHNS MOJEN, TTPOAHAIIN-
3UPOBaHBI BO3MOXKHBIE PEZKUMBI beHK]_[I/IOHI/IpOBaHI/IH OTKpLITOfI IKOHOMUKU
C OTPaHUYCHUAMN Ha IIPOU3BOACTBEHHBIC MOIITHOCTH B yC.HOBI/IHX OorpaHUYeH-
HOCTH CyMMAaPHBIX PACXOI0B KOHETHOTO MOTPebuTEIsI.

2 3azava onTHMaJBHOTO pacIpelieJIeHNs PECYPCOB C
y4eTOM OrpaHMYeHuii Ha MPOU3BOACTBEHHBIE MOIITHOCTH

PaccmoTpuM GyHKIMOANPOBAHKE ITPOU3BOACTBEHHOI CeTH, SKOHOMUUECKI-
MI areHTaM$ B KOTOPOH SBJSIOTCSA TPOX3BOAUTEIN HPOAYKIINA U KOHEUHbIe
norpebuTenn. Bygem cunTaTh, YTO KOHEUHLIH CIIPOC B 9KOHOMUKE IPeICTaB-
JIeH B arDerHpoBaHHOM BRI, T.e. KOHCUHBIX IOTPeOHuTe /el Mbl pacCMaTpUBa-
eM KakK OJIHOIO 3KOHOMMYECKOT'O arenTa B cucreMe. [[pon3BouTe I HCHOIb-
3YIOT IIPH IIPOM3BO/ICTEE IIPOIYKIIUIO, BLIMYIIEHHYIO OTPAC/ISIME BHYTPH Ce-
TH, a TaK¥Ke ITepBUYHbIe IIPOU3BO/ICTBeHHbIe (haKTOPBI, HAIIPUMED, TPYI0BbIe
pecypebl. B kadgecrse nepsuuHOro hakTopa B CETH MBI TaK:Ke pacCMaTpHUBa-
eM MMIIOPTHBIE TPOYKTEI, HCIIOIb3yeMble OTPACIAMH JIIA IIPOMEYKYTOIHOTO
norpebaenus. ByaeM cauTaTh, UTO B YCJIOBUAX OTKPLITON SKOHOMUKH 1IEHBI
Ha IHepBuYHbIe (baKTOPEl (DOPMUPYIOTCH Ha BHEITHUX PLIHKAX U ABJIAIOT-
s 33JJaHHBIMU B PaMKax ClleHapHBIX ycIoBuit mMozenn. OnuieMm HoBeeHue
9KOHOMMYCCKHX aIreHTOB, BbIIEJeHHLIX B CETH.

[Ipe/o0K1uM, 4T0 CTPYKTYPa IPOU3BOCTBEHHO CeTH 3a1aHa, 1M YHCThI-
MU OTpaCJadAMU, 1 MEPBUYHBIMU TTPONU3BOACTBEHHBIMU d)aKTOpaMI/I n OJHUM
ArpernpoBaHHBIM KOHEYHBIM MOTPEGUTEIEM TPOLYKITMA YUCTHIX OTPACIIEH.
Oboznaynm 4
X = (X] ,...,an) - BEKTOpP HPOMEXKYTOYHOIO IIOTPEOJICHUS OTPACIBIO

7 =1,...,m npoaykmuu orpacjei 1,...,m,
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V= (l{, cee lZl) - BEKTOD 3aTPAT NEPBUYHBLIX [IPOU3BOJICTBEHHBIX (DAKTOPOB
1,...,n orpacm j =1, ...,m.
Bynaem cantarh, dYTO MPOW3BOACTEO TMPOAYKIIUH KaXKI0W OTPACTBIO

7 = 1,...,m 3amaercsa HEOKJACCUIECKON MPOM3BOACTBEHHON (yHKIMEH
F; (Xj U ) € Py, T2 Ppyqpy - KJIACC BOTHYTHIX, HE PABHBIX TOXKI€CTBEHHO
HYJTF0, MOHOTOHHO HEyOBIBAIOIIIX, HEMPEPBIBHBIX U TTOJTOKUTETHHO OJHOPOI-
HBIX TOpsaaKa 1 Ha RT+” dbynkimii, obmamarommx ceoiicrsom F (0,0) = 0.
Ipenmosioykum, 9T0 KaxkJas OTPACb WCIOIB3YET JIJIs MPOW3BOICTBA TPO-
JYKIIAW, TOMUMO TPOMEXKYTOUYHBIX MPOAYKTOB, XOTA Obl OJWH TEPBUUHBIM
pecypc (mampumep, TPy).

IIpeamosioskum, 9T0 MAKCUMATBHO BO3MOXKHBIN CIIPOC HA MPOLYKINIO OT-
pacju j, KOTOPBI MOXKeT OBITh YAOBJAETBOPEH MPU TOJHOM 3arpy3Ke Mpons-
BOJICTBA, orpannder Benannoii M; > 0. Oboswaunm M = (M, ..., My,).

O6osuauum [ = (lq,...,1,) > 0 BEKTOp CyMMapHBIX 3aTDPAT IEPBUYHBIX
pecypcos 1,...,n B Ipom3BOACTBeHHOI ceTu, a yepe3 X© = (X?, e ,X%) -
BEKTOD TIOCTABOK MTPOU3BEIEHHON TPOIYKITUN KOHEIHBIM MOTPEOUTE M.

BaMeTnM, 9TO BCe YKa3aHHBIE BBIIE TOTOKW MBI H3MEPSIEM B ITOCTOSTHHBIX
IeHax HEKOTOPOTO (PUKCHPOBAHHOTO 0A30BOr0 TO/IA.

Ba/laHHbBIE TEXHOJIOTHHU [TPOU3BOJICTBA U OTPAHUIEHUS OIIPEIEIISTIOT TEXHO-
noruyeckoe muoxkectso A(l, M) pomycrumbix KoHeunbix nocrasox X0 > 0,
JUIS KOTOPBIX HaiiayTcsa BekTopa X' > 0,...,X™ >0, I} >0,...,I™ >0
TaKWe, 9TO BBITIOTHACTCI CUCTEMa HEPABEHCTE

m
Fy (X9, V)= Xi,j=1,...,m (1)
=0
m .
My=Y Xl j=1,...,m (2)
=0

i V<l (3)
j=1

x>0 XxX'>o0,....,X™>0, I!>0,...,0™>0. (4)

3ameTuM, UTO B CUIy CBOMCTB QyHKNUit F; 1 KOHEUHBIX OrpaHMYeHHN Ha,
mormnoctu M, Texnonormdeckoe Muoxkectso A(l, M), 3amannoe HennHei-
HEIMI HepaBeHCTBaMU (1)-(4), sBIAeTCA BRIIYKJIBIM KOMIAKTOM B R ms
qoboro | > 0.

Bynem caunrarh, 9T0 1I0BE/IEHUE ArPErMPOBAHHOIO KOHEYHOTO NOTpebUTE st
OPOAYKTOB CETH SIBJIAETCHA PAIlMOHAJILHBIM, T.€. OMMICHIBAETCS HEOKJIACCUIe-
ckoit dyukmueit nonesnoctun Fy(X 0), apryMEHTOM KOTOPOI ABJIAETCA BEK-
TOp KOHEYHOTO HOTpebIeHns TpoayKToB orpacieii X0 = (X?, ...,X%) > 0.
IIpenmonoxkum, 910 GYHKIMS TOJE3HOCTH ABJSETCA BOTHYTON, MOHOTOHHO
HeyOBIBAIOIEH, HETPEPBIBHON U TOJIOKUTEIBLHO OJHOPOJHON mopsiika 1, a
Takze obmagaer ceoitctom Fp (0) = 0, T.e. Fy(XP?) € ®,,.
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IlocraBum 3ajgady MOMCKa KOHKYPEHTHOI'O PABHOBECHUS B IMPOU3BO/ICTBEH-
HOIM CeTu: BBIYMC/NTH PABHOBECHBIE IIEHBI U IIPOMEKYTOUHOE OoTpebsieHue
MPOAYKTOB U TEPBUYHBIX PECYPCOB, JOCTYMHLIX B CETH, 0OECTIEUNBAIONINX
PABEHCTBO CIIPOCa W TIPEJJIOKEHUS Ha PBIHKE TOBAPOB, TPU YCJIOBHUH, UTO
KK TPOM3BOAUTENb MAKCUMU3UPYET TPUOBLIL, a MOTpebuTe s MaKCH-
MHI3UPYET CBOIO HOJIE3HOCTDh B JeHEXKHOM BhIpazkenun poly(XC), rae po > 0
- Macmrrabupyromnmit KoahbOUITUEHT, TePEeBOLIINI PA3MEPHOCTD TOJE3HOCTH
B JICHEIKHOE BBIPAKEHUIE.

C yuerom (1)-(4) 3amada noucKa KOHKYPEHTHOTO DABHOBECHS CBOJNTCS K
CTETYIONIEH 3a7a9€e ONTHMATBLHOTO PACTIPEIETCHNST PECYPCOB

poFy (XO) — max (5)
Fj(X9,0) =) X5,j=1,....m (6)
=0
m .
M;=) X, j=1,...,m (7)
1=0
m .
> H <y k=1,..n, (8)
j=1
x>0 x'>o0,....,xm>0, I'!>0,...,i">0. (9)

[Ipenmono:KuM, 9TO MPOU3BOACTBEHHAS CETh ABJISETCS IPOLYKTUBHOIA, T.€.
cymecTByer Habop BekTopos X! > 0,...,X™ >0, [} > 0,...,I™ >0
Takoit, uro Fj (X7,17) > Y, X j=1,..,m.

Teopema 1. Mnoowcecmeo sexmopos {XO, Xl,...,Xm,il,...,fm}, ydos.ae-
MBOPAIOULUL 02PAHUMEHUAM 300G4YU ONMUMAALHOZ0 PACIPEIEAEHUA PECYD-
cos (6)-(9), asasemca pewenuem 3adawu (5)-(9) mozda u moavko moeda,
Kozda cywecmeyrom mwuoocumenu Jlaepanoica p = (P1y...,Pm) > 0, v =
(U1, ey V) 2> 0 u s = (51, ..., Sp) > 0 maxue, wmo

(XJ’,ZJ’) € Argmax{p; F; (X7, 19) — (p+v) X7 — s/ | X7 > 0,1 > 0}, (10)

j=1,...,m,

g ..
m

Bj (Fj (XJ’,ZJ’) X0 -y ;) —0,j=1,...,m, (11)
=1
m .
vj (Mj—XJQ—ZX;) =0,j=1,...,m, (12)
=1

sl =D H|=0k=1..n, (13)
j=1

X0 € Argmax{poFo(X°) — (5 +v)X° | X° > 0}. (14)
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Joxazameavcmeo. B cumy npeioioxkenvst O IPOJAYKTUBHOCTH TPOU3BO/I-
CTBEHHO ceru 3aja4a BBIULYKJIOrO nporpamMuposanus (5)-(9) ymosserso-
psier ycaosmo Coreiitepa L.

Ob6osuraunm qepe3 p = (P1, ..., pm) = 0, v = (v1, ..., vp) >0,
s = (S1,...,8n) > 0 muoxkuTenu Jlarpamxka k orpanndenusiv (6), (7), (8)
cooTBeTcTBeHHO. Sanumem dhyrkmuio Jlarpanxa s sagaaun (5)-(9)

0 yl1 1 ~ -
L(X , X, X ,...,lm,pl,...,pm,vl,...,vm,sl,...73n) =

sl +vM + (poFo(X°) — (5 +v)X%) + > (5;F; (X7, 1) — (p+v) X7 — s19).

J=1

Vreepxkaenue Teopembr 1 oueBmyno ciaenyer uz reopembl Kapymia-Kyhna-
Takkepa [15]. O

Mmuoxwurenn Jlarpamxka k orpanndernsM (6), (8) MMEIOT eCTECTBEHHYIO
9KOHOMUYECKYIO HHTEPIIPETAIHIO

e p=(p1,...,Dm) > 0 - TEHBI, TO KOTOPBIM TTPOW3BOIUTETH TTPOTAIOT
IPOU3BEIACHHYIO IPOIYKIIHIO;

e s=(81,...,8,) > 0 - nensl Ha mepBuvHBIE (HAKTOPHI TPOM3BOJICTBA;

® p+v - TeHBI, 10 KOTOPBIM TOKYIAETCs TPOIAYKIINSA OTPAC/IEH, T1e KOM-
MOHEHTBl BEKTOPa U = (U1, ..., Vp,) > 0 MOTYT MHTEPIPETUPOBATHCH
KaK HalleHKU Ha TOBAapbl, BO3HUKAIOIINE B pe3yJbTaTe uX Jeduiura,
CBSI3AHHOTO C OTPAHWYEHUEM HA MOITHOCTH TPOM3BOACTBA (7).

B pamkax janHON MHTEpIpETAllny MHOXKUTeJel Jlarpanika BhIIOJTHEHHE CO-
oruorerns (10) TOBOPUT O TOM, 9TO CIIPOC HA IPOMEKYTOYHBIE U TEPBUTHBIE
PECYPCHI B CETHU, a TAK¥Ke IPeJJIOKEHNE MPOJIYKIUNA TPOU3BOIUTE TN (HPOPMU-
PYIOT TakuM 00Pa30M, U9TODBI MAKCHMUBUPOBATH CBOIO MPUOBLIL IPU IEHAX
MPOJIAaYKU MPOU3BEIEHHON TPOIYKIIUN P, TTOKYIKU TTPOMEKYTOUHBIX PECYP-
COB D + v n neHax Ha nepsudanbie pecypchl s. Coornorenne (14) onuckiBaer
CIIPOC ArPETMPOBAHHOTO KOHEYHOTO mOoTpebuTess ¢ (pyHKImed moIe3HOCTH
Fo(XY) mpur memax p + v Ha TPOAYKTH U 33 aHHOM MacmTabe TeH B 9KO-
HOMUKE Po. Takmm 06Pa30oM, HEXBATKA MOIMHOCTEH [IJid y/IOBJIETBOPEHUSA Te-
KYIIETO CIIPOCA TPUBOANAT K BOZHUKHOBEHWIO PABHUIILI B I[€HE TOTPEOIeHMsT
¥ OPOM3BOCTBA MPOAYKITMH OTPACAU. MOXKHO CINTATH, UTO B ITON CHUTY-
Al B MPOW3BOJACTBEHHON CETH MEXKy NPOM3BOIAUTE]EM U HOTpedmTesem
OPOAYKIIUK BOIHUKAIOT AP€HTHI-TTOCPEIHUKN, KOTOPhIE 3aKyMaroT AeUInT-
HBII TPOIYKT Y ITPOU3BOAUTE/Ts TI0 TIEHAM P U IPOIAIOT €ro IOTPEeOUTEIAM C
HAIEHKON™ V.

1B srom CiIydae MHOXKUTe b JlarpaH»ka, COOTBeTCTBY IOl hyHKIMOHAY, MOXKeT OBIThH
BbIOpaH paBHBIM 1.

2C00TBeTCTBY OIS TOMOHATEHHAS TPAOLLIL, (POPMUDYIOIASACT B PE3yJILTATE y TI0-
CpeIHUKOB, (OPMAJIBHO JOJKHA YUUTHIBATHCH B IOJIHOM OajlaHce IIPOM3BOJACTBA U Pac-
TIpe/IeIeHusT TIPOAYKINN U YCJIYT B CETH, HO HE BXOIUT B aPTyMEHTHI ITPOM3BOJICTBEHHOM
dyHKIMK 0TPAC/IH, TaK KaK He yIaCTBYeT B (OPMUPOBAHUN OCHOBHOI'O KAIINTAJIA, UCIIOJIb-
3yeMOro B IIPOIECCE IPOM3BO/ICTBA U HE YBEJIMIUBAET IPUOBLIb [IPOU3BOIUTEIH.
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Takum obpazom, HAOOP MTOTOKOB MPOIYKTOB XO, Xl,...,Xm,fl,...,Zm n
HAOOP 1eH P = (P1, - Pm) , ¥ = (U1, ..., Um), § = (81, .-y Sn), YAOBJIETBOPSIO-
e ycsiopusM Teopembl 1, onpeaensior mo/i0KeHrne KOHKYPEHTHOIO YKOHO-
MUYECKOr0 PABHOBECHS B IPOU3BOICTBEHHON CETH.

BaMeTnM, KOMIOHEHTELI BEKTOPOB P, ¥, § JOJIXKHEL PACCMATPUBATLCI B Pac-
JeraX Kak MHAEKCHI IO OTHOILIEHHIO K HEKOTOPOMY 0a30BOMY I'ONY, TaK KakK
BCe cooTHomrenus: TeopeMbl 1 0CTAIOTCS BEPHBIME IIPH OOIIEM MACIITAOHPO-
BAHUU IIeH.

3 JIpoiicTBeHHad 3amada

Jliist omrpeiesieHnst PABHOBECHBIX EH TOCTPOUM JBOMCTBEHHOE ONMMCAHME K
3ajaue pacnpegenenns pecypcos (5)-(9).

Beesiem npeobpazosanne fura npoussozcrsennoit dbynkun Fj(X7, 1),
KOTOPOe HazoBeM (pyHKHueh cebecTomMoCTH Mpou3BOACTBa orpacau j (1mo-
JpobHee, cM.|2])

. _p [ pXT sl j (xi
qj(p,s)_mf{w\x >0,/ >0,F; (X7,1) >0 € Py (15)

u npeobpazosanne fura dynkunu nonesnocrn Fo(X 0), KOTOpOE OymeM WH-
TEPIPETHPOBATEH KAK WHIEKC TTOTPEONTEIHCKIAX TeH

qo (q) = inf {%qg;o) X" >0,F (X%) > o} € D, (16)

IIpeobpazosanue fura sipisiercsa naBosIonuei [1], T.e.

0

f (X7) = nf { q(f))((q)

pX7I + sl
qj (p, s)

‘QZO,QO(C])>O},

Fj(Xj,lj)—inf{ \pzo,szo,qj(p,s)>o}.

O603mauny FA (I, M) - ontumansaoe 3radeHne (ByHKIHOHAIA B 33ate
(5)-(9) B 3aBUCMMOCTH OT BEKTOPOB OTPAC/EBBIX OIPDAHUYEHHN HA JIOCTYTI-
HBINE 00bEM TEPBUYHBIX PECYypPCOB | M NPOMBBOJACTBEHHBIX MotmHOCTEH M.
Oynxuus FA (I, M) € ¥,y 1 MOKET OBITH HHTEPIPETUPOBAHA KAK ArPeru-
poBanHasi 1ipoussojcreenaas Gyrkuus [2]. Torga cipasejyiuso cuepyoree
YTBEPZKJICHUE.

Teopema 2. Azpezuposantas Npousdeodcmeennas GYHKUUS Modcem 6umov
NOCMPoOEHs Kak pewerue caedyrwed 3adauu

FALM) = min Q% M (55 = a;(p,9), + sl [ o) Zpo oo (17)
- 757 le
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Munumym 6 sadaqe (17) docmuzaemca na sexmopar p = (P1,...,Pm) > 0,
s=(81,...,8n) > 0, maxux, wmo eepHo
=p+o, (18)

ede eexmopa p > 0, v > 0 asamomes muoocumenrsmu Jlazpansica x oepa-
nunenuam (6) u (7), a sexkmop s > 0 asasemca muoorcumenem Jlazpanoica
% oepanuvenuto (8) coomeemcemeenho.

Hoxaszameavemeo. g secex [ > 0, M > 0 mocrpoum ABOWCTBEHHYIO 10
Denxento 3a1auy K 3aga4e (5)-(9). s 910ro nepenuniemMm uCXOAHY0 3313y
B BHJIE

inf { f(X?) + g(X%) | X° >0},
rue
F(X%) = —poFp(XY),

a dynkuma ¢(X°) apngercs mHIMKATOPHON (YHKIMEH TEXHOJOIMYECKOro
muokecrBa A(M, 1), v

0, ecau X%€ A(l,M)
0 o _ Pl ) )
9(X7) = Lauy) = { +00, UHaYe.

IlocTpoum coOTBETCTBYIOIINE CONPSIzKEHHBIE (PYHKITUU

07 ecau p > 07 QO(p) > Do,

F*(=p) = sup {poFo(X°) —pX°} = { oo, unaue

X0>0
(19)

9" (p) = s {pX° — g(X")} =sup {pX°|X" € A(M, 1)}, (20)

rie g*(p) — onoprast byHKIus TexHosornyeckoro maoxkecrsa A(M, 1), koro-
poe 3azano orpannuerusmu (6)-(9).

Haiinem dynknuio ¢*(p). Hocrpoum dyukimio Jlarparska pisg 3ajgadan
(20) u meperpynmmpyeM cjaaraemble

Lp, X, X, X™ 0 1™ v, s) = (p, X°) +

Zm( (X7,1) ZX) (5, X°) +
g‘: ( ZX’> UXO—I—Zsk lk—Zl] -

(v,M) (s, 1)+

(pfﬁfv,XO +Z Xj lj)f(ﬁqu,Xj)f(s,lj)).
7j=1
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Oyukrms Jarpamka muneitnas 10 X0, m09ToMYy 17151 JOCTHIKEHIS MAKCH-
MyMa B ceasioBoit Touxe 10 X0 > 0 HeoOXOAMMO BHIIOJIHEHHE yCIOBMi

p<p+v, (p—p—vX%=0. (21)

ARAIOTMYHO, B CIJIY TOJOKUTEALHON ognopoguocta F; (X7, 17) nna moboro
9 ¥ 9

J =1, ..., m koneunsrit MakcumyM dyuknuu Jlarpanxka no X7, 7 B cegoBoit

TOYKE MOXKET JOCTHTaThCA TOJBKO Ha MHOXKecTBe X7 > 0, I7 > 0 Takux 9TO

PiF; (X7, V) < (p+0v,X7) + (s,V)

[Tocrennee HEPaBEHCTBO OYEBMIHO BEpHO, ecin F) (XJ e ) = 0. Ecmm
F; (Xj,lJ ) > (0, To MaKCUMyM MOXKeT JTOCTHUTATLCS TOJBLKO Ha MHOXKECTBe

X7 >0, 7 > 0 Takux 4r0
_ (Pt X) + (s,0)
PE TR (0, 0)

CienoBaTe/ILHO
pj<qi(P+v,s),
rae ¢j (P + v, s) - cebecronmocts (15) orpaciu j Ipu meHaxX pecypeoB p+v, s,
T.C.
(]5+ U,Xj) + (s,lj)
F; (X3,01)

qj(ﬁ—i-v,s):inf{ \Xﬂ‘zo,zizo,Fj(Xj,zJ)>o}.

Takum obpazom, ycaoBus
P <q;(p+v,s), (B —qj(p+v,5))Fj (X7, 7)) =0 (22)

SBIIIOTCA HEOOXOIUMBIME YCIOBUAMY CYITECTBOBAHMST KOHETHOTO MAKCUMY-
ma dyurruu Jlarpamxka no X7, 7.

3aMeTnM, UTO B CIy9ae, KOTJA BBIIYCK BCEX OTPACJEH CTPOTO MOJIOKUTE-
JeH (Bce oTpaciu CyliecrBennsl), T.e. Fj > 0 st Beex j = 1,...,m, BbIIOI-
HSIETCST PABEHCTBO

pj=q;(p+uv,s).

C yuerom coorHomenuii (21),(22) no reopeme Kapyma-Kyna-Takkepa 1o-

Jlyaum, 9To Ha perrernn 3agaun (20) onTumanbHOe 3HAUEHUE (DYHKINOHATA
COBITAIAET CO 3HAUYeHneM (pyHKImm Jlarpamnxa, T.e.

g (p) =

inf {(v,M)+ (s,0)| p+v>p, ¢j(p+v,s)>p;, pj >0}.
v>0,5>0

(23)
ITo Teopenme Penxens
inf{f* (<) + 9" (p)} = —fLF(X) + g(X°)} = F4 1, M)

OO0benuHsist BRIpaXKeHus 71T cOMpsizKeHHbIX (yukuumit (19) u (23), mosry-
qIM
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A M) = inf{ (0, M) + (5,1)]

9 (p) = po, P+v=p, qj(p+v,s) =P, p=0,p; >0, v=0,s>0}
(24)
Bamerum, uro nHamkaropuas dyaknusa f* muoxecrsa {p > 0, qo (p) > po}
B BbIpakeHuu (24) uCLosb3yercs B OrpaHUYEHUsIX Ha P.

Bepremcs reneps k 0603nauennto (18) p = p+ v u 3aMeTuM, 9T0 yCJA0BUA
Ha v B (24)

vj 2 pj—q; (P, s), v=0
MOYKHO MEPENUCATh B BUJIE
Uy > (p] —4gj <p7 3>)+
Tax kak 3amaga (24) qwHEHHA M0 U, TO HA PEIIEHUN ITO OTPAHUYEHUE BbI-
NOJTHSETCS B BUJE PABEHCTBA
v; = (Pj — g5 (B, 8))
u 3a7a4y (24) MOXKHO 3aITUCATH B BHJIE

FA(,M) =
(25)

m
inf — 5,1 > p >
L Z g5 (D;8)) .+ (s,0)] a0 (p) 2 po, p=p
Tak kak dyHKIUS ¢o(p) MOHOTOHHO HEYOBIBaKOIIAst, TO o (P) > qo (p) > po,
ecau p > p. BekTop p He BXoauT siBHO B (bYHKITHOHAJ 3a1a9u (25), 09TOMY
BBeIOepeM p = p. Torma

PAOM) = inf ZM B9, + (50| a0 (B) 2 po

MunnmyMm B mociemueit 3a/1atde JOCTUTAETCS B CHTY JUHEWHOCTH W TTOJIOKA-
TeJIHOU OJIHOPOJIHOCTH BXOJSIINX B BbipaykeHue (DYHKIINI U OTPAHUIEHHO-
ctu dbyHKIUOHAIA HysieM cHuzy. [losromy

PALM) = min ZM prs)). + (5.0 a0 (5) > o
Teopema 2 moxasama. ([

Sameuanue 1. Ecim BekTOpa P, § ABIIOTCS perenneM 3agaan (17) st
HEKOTOpBIX 3Hadennii [, M u sepro FA (I, M) > 0, TO BBITOJHACTCS PABEH-
CTBO

q0(P) = po- (26)
JeiicrBuresbHo, ;LOHyCTI/IM uto qo(p) > po A OUTUMAILHBIX LEH P >
0, s > 0. Obo3HaunM o = m ( 5 < 1. Torga, B CHJTY TTOJIOXKUATEIBHONR OTHOPOI-

HOCTH (DYHKIUU Go(P) 1O P, BEKTOP (p MO-MIPEKHEMY OyJIeT YIOBIETBOPATH
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yenosuto qo(ap) = aqo(p) = po > po. Oanaxo 3nauenune HyHKIMOHATA HA
BEKTOPaxX ap, «s OyJIeT MEHbINE 3HAYCHUS HA P, S BCJIEICTBUE [IOJOKATE/Ib-
HOI OZHOPOZHOCTH (DYHKIIUHU IION MIHIMYMOM.

B TepMuHAX IOCTPOEHHON MOJEIM MOIYT OBITH OIIMCAHBI KAK 3aMKHYTHIE,
TaK U OTKPBLITHIE IO IEPBUYIHBIM PECYPCAM 3KOHOMHYECKHE CHCTEMBI. JljIs
3AMKHYTOH 3KOHOMHMYECKOH CHCTEMBI B IOCTAHOBKE 3aJa49l PACIPEICTICHUS
pecypcos (5)-(9) 3amano orpaHudeHne Ha KOJUIECTBO TOCTYITHBIX TTEPBHY-
HBEIX PECYPCOB [, a IEeHBl Ha HUX YCTAHABIMBAIOTCS MCXONSA N3 PABEHCTBA
CIPOCA, M IPENJIOKEHAA. B OTKPBLITON 3KOHOMHYECKON CHCTEMe IIePBHYHBIE
PECYPCHI MOI'YT 3aKYIAThCA M3BHE II0 3aJAHHBIM BHEIIHAM PHLIHKOM IIEHAM,
KOTOPBIE ABJIAIOTCS BXOJHBIME HApPAMETPAME 3aIa49M.

4 DKOHOMHYECKOE PABHOBECHE B OTKPBITOM
MPOU3BOJACTBEHHOI CETH C OTPAHUYEHHBIMU MOIITHOCTAMMU

Paccyvorpum dyHKIMOHMPOBaHTE TPOM3BOACTBEHHON CETH KAK OTKPBITOH
HSKOHOMWYECKON CUCTEMBI C 33TaHHBIMU 1eHaMu § > () HA TePBUYHBIE PECYP-
cbl. Byznem canTarh, 9TO BCe OTPDAHUYEHUA HA TTPOU3BOACTBEHHBIE MOIITHOCTH
M; < +o0. IlocTaBum 331249y MaKCHMU3AIUE IPUOLIIN SKOHOMUYECKOH CH-
CTeMBI 10 00beMy HCIIOIb3YEMbIX MEPBUYHBIX PECYPCOB [

IL4(3) = sup {Fa (1.0M) = ). (27)

Ouesugno, uro Fa (I, M) < poFo(M), mosromy cynpemywm B 3agaqe (27) no-
cruraercs. JleiictBurenpuo, Tak Kak § > 0 T0, ecam XO0Ts OBl Ay OIHOTO
HNEePBUIHOrO pecypca i BepHo l; > poFy(M)/8;, To 3Hauenne 1o cynpemy-
MoM orpunarenbho. CaemoBarebH0, MHOXKECTBO 3HAYEHW [, /1 KOTOPBIX
GYHKITMOHAJ 331891 HEOTPUIATEJIEH, SIBISETCS OIPAHUYEHHBIM. B 3TOM Ciy-
qae MOXKHO PACCMaTpPUBATH 3314y MAKCHUMHU3AIUMU HENPEPBIBHON dyHKIN
(Fa (I, M) — §l) na xommaxre 0 < l; < poFo(M)/si,i=1,...,n

Teopema 3. Ipubviab 9KOHOMUNECKOT CUCTEMBL MOAHCEM HBIMD BHINUCAEHE
KaK pewenue 3a0a4u

I4(3) = = min ZM q; (,8)), | a0 (9) = po, - (28)

Aokazamenavcmeo. llogcrasum Beipazkenue ast Fg (I, M) uz Teopembr 2 B

(27)

m
3) — i (D — s (D _ >
[4(5) = max _min Z;MJ (B; — a; (B, 5)),. + sl — 5L | qo (B) > po

OueBuiHO, UTO (DYHKITMOHAJ B JAHHON 331a4€e ABSETCs BBIMTYKJIBIM II0 P, S U
JINHEWHBIM 110 [, & OTpaHUYEHUST He CBsI3aHHbIE, T03TOMY MOXKHO I€PEeCTaBUTH
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MeCTaMu MaKCUMYM U MUHUMYM. Torga

m

II4(3) = min min max E M; (p; —q; (P, s +sl— 3l | qo(p) > po

(8) 550 520 150 ) 4 J (Pj — 4; (P, ))+ | g0 (p) > p
Jj=1

JLst Toro YTOOBI BHYTPEHHNN MUHUMAKC TOCTATAJICI B HEKOTOPOH TOYKE S, [,

HeoOXOMUMO BLIITOJIHEHNE COOTHOIIEHNI

(s—38) <0, (s—8)1=0.
Torna

Ma(3) = min <YM — a5 (b,5)), | 0 (B) =po, s<5p. (29)

Iockonbky 1pu Beex j dyukims g (P, s) He yObIBaeT 10 §, TO MUHUMYM B
(29) nocruraercst mpu s = §. Cre10BaTEIBHO,

Ma(3) = min § > M; (b5 = a5 (7:5), | a0 (8)) = po
20| &

Teopema 3 noxazaHa. ([

3ameuanue 2. 13 Teopem 1, 3 1 S3amedannst 1 04eBUIHO BLITEKAIOT Clle-
JIYIOIINE YTBEPKIEHUS.

o [lpedaooicenue 1. KoHKypeHTHOE paBHOBECHE B OTKPBLITON 9KOHOMM-
qeCcKO#l cumcreMe ¢ 33JaHHBIMU IIeHAMH IIEPBUYHBIX pecypcoB § > 0,
BEKTOPOM CIIPOCA KOHEYHDBIX IMOTpebuTeseil ¢ KOMIOHEHTAMHI ﬁijQ >
0 u momuocramu orpacaeit M = (My, ..., My,) > 0 onpegensiercs
u3 pemenus 3aga4n (10) ¢ paBHOBeCHBIMU HEHAMU D = D + v, TA€E P
Ap/gerca pemennem sajadn (28), v; = (p; — q;j (p, 8)) .. Kpome ro-
10, Ha, PEIIEHUH BBIIOJIHAIOTCA YCAOBUS JOMOJTHSFOIIEH HEXKECTKOCTH
(11), (12), (13). S

o Ilpedaooicenue 2. Ecim moroxkn mpogykros X0, X1, .. X™ [t . [™
u ueHbl P = (P1y s D) s UV = (U1, .0, V), § = (81, ..r, Sp) ABAAIOTCH
PaBHOBECHBIMU, TO

A = () Fo(X°) — 83D
j=1

Ecm mpm stom Fy(X?) > 0, 1o qo(p) = po-

5 3akJjrmoueHne

PaccMoTpuM OTKPBITYIO SKOHOMHUYECKYIO CHCTEMY C 3aJaHHBIMU IIeHAMM
OEPBUYIHBIX pecypcoB §. IlycTs cymMMapHBIil CIIpOC KOHEYHBIX MOTpebuTesneit
OTPaHWYeH 3aJaHHON BEMWINHON WX CYMMAapHBIX JeHEXKHBIX pacxonoB. Pe-
3yJILTATHI UCC/IEIOBAHUS [IPEJIJIOKEHHOI B paboTe MOJEIN MEKOTPACIEBOTO
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faJiaHca C HEOKJIACCUIECKUMU IPOM3BOICTBEHHBIMYA (PYHKIMAMU W OT'PAHU-
YEHUAMU HA [POU3BOJCTBEHHBIE MOIITHOCTHU TIO3BOJIAIOT OMUCATH PA3IUIHbBIE
PEXKUMBI, KOTOPBIE MOTYT OBITH PEAJU30BAHBI B TOUKE IKOHOMUIECKOTO PaB-
HOBECHSI CETH.

[IpeamonokuM, 9TO BEKTOP IIEH P SIBJISIETCS pereHneM 3agaqun (28), T.e.
COOTBETCTBYET PABHOBECHBIM TieHaM. Tora BO3MOXKHBI CJIETYIOIIIE BapHaH-
ThHI.

1) Ecau I14(8) > 0, To orpaHnveHune mMo MOITHOCTAM JIHMATHDYET BBITYCK
u

q0(P) = po.
B sTom cayuae xorst 661 ig OmHON OTpPACTU j

vj = pj —4j (p,8) > 0.
Torua, B cuity ycosuii ponosHsiommedi nexkecrkocrn (11) u (12), noayunm
F (Xj,lj> = M,

T.e. TIPOU3BOJACTBO (DYHKIMOHUPYET HA MAKCHMAIbHOM MoIHOCTH 1 vj > 0.

2) Ecmu T14(8) = 0 u qo(p) = po, TO MOIIHOCTH HE JTUMUTHDPYIOT IIPO-
U3BOACTBO. B 9TOM cilydae HpPOU3BOACTBO M CIPOC HA [I€PBUYHBIE PECYPCH
JIMMUTHPYIOTCS JICHEZKHBIMU PACXO/IaMU KOHEYHBIX I10TpebuTesieii, Tak Kak
B cunny Ilpemoxenns 2

8l = poFp(X?).

3) Ecmr T4 (3) = 0 1 qo(p) > po, To Fo(X°) = 0, Tax kax morpeburesm He
MOTYT KYIHUTb TOBAapPHI 110 CJIUIIKOM BBICOKHM ISl HUX TIEHAM p. DTO O3HAa-
9aer, 9TO BBICOKHE BHEIIHWE IeHbl § Ha HEePBUYHBIE PECYDPCHI OMPEJIEIISIOT,
UCXOJI U3 YCJIOBHs PEHTabeJIbHOCTH, HACTOJBKO BBICOKHI YPOBEHD II€H TIPO-
U3BOJIUTEICH P, 9TO MPOAYKTHI OKA3BIBAIOTCS HEJOCTYITHBIMU JIJIT KOHEIHBIX
norpebuTesed, T.e. CuCcTEMa OKa3bIBAETCS SIKOHOMUYECKN HEMPOLYKTUBHOIA.
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