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AHHOT ums. KOHUeNnuMu KOHKYPEHUMM W Konn 60p uuuM (KOOMEep UMW) TEeHTOB, ABAAOLINECS
LEHTP NbHbIMU X P KTEPUCTUK MW 3KOHOMUKW K K B TEOPUW, T K U H NP KTUKE, NPUMEHSAKOTCS B CT The
AN H N3 B3 UMOOTHOLLEHMA MeXAY KOMMbIOTEPHO-M TeM TUYecKuMmM momensamu. MNono6Ho Tomy, K K
KOHKYPEHLMS 11 KOOMEP LS CAYX T CTPYKTYpoo6p 3yHOLuUMN ¢ KTOP MW B NPOLECC X B3 WMOAEACTBNSA
9KOHOMUYECKNX CUCTEM, KOHKYPEHLIMS U KOOMep Lus MOAENEN CTPYKTYPMPYHOT NPOCTP HCTBO MOAEnen
11 ONpeaensitoT BO3MOXHOCTI U METOAbI UX KOMMMEKCUPOB HUSA. [JOMUHUPOB HUE KOHKYPEHTHbIX OTHOLLIEHWIA
MEX[ly P BHOYPOBHEBbIMW W UEP PXWUHECKM 3 BUCUMbIMW 3KOHOMUYECKUMM CUCTEM MU NPOBOLIMPYHOT PUCKN
Ne30pr HWU3 LMKU SKOHOMUKK, CO3[, 10T NPEANOChINKA ee HEeYCTONYMBOCTI. [JOMUHMPOB HUE KOOMep LIMOHHBIX
OTHOLLIEHUIA, B CBOK 0YEpefb, MOXET NPUBOAUTL K CHUKEHWIO YPOBHA WHHOB LIMOHHOCTW 3KOHOMMUKM,
TOPMOXKEHMIO H Y4YHO-TEXHIYeCcKoro nporpecc . COOTBETCTBIE MeXQY MHOXECTBOM TUMOB 3KOHOMMUYECKIX
CUCTEM, NPEACT BNEHHbIM 0OBLEKTHBIMU, MPOLIECCHBIMIA, MPOEKTHLIMM 1 CPEAOBLIMU CUCTEM MU, N MHOXECTBOM
KN CCOB H MOGONEE P CNPOCTP HEHHbIX KOMMbOTEPHO-M TEM TWUYECKWUX MOAENEN, NPeACT BMEHHbIM TEHTHO-
OPVEHTUPOB HHbIMM, SKOHOMETPUHECKUMM, KOTHUTUBHBIMW 11 P BHOBECHBIMU MOZENAMU, NO3BONSET NOAONTH
K NOCTPOEHUIO eUHON TEOPUN KOHKYPEHTHO-KOOMEP LWOHHBLIX B3 MMOOTHOLLEHMA. H 3TOM OCHOBE B CT The
Npeas r eTcst MeTo[] NOCTPOEHNS KOMMIIEKCHBIX MOAENEi SKOHOMUYECKIX CUCTEM. B T KO MOAENN COBANHSIIOTCS

FEHTHO-0PWEHTUPOB HH §, 3KOHOMETPUYECK S, KOTHUTUBH S U P BHOBECH S MOAENN, C P 3HbIX CTOPOH
OMMCBIB toLLME OYHKLIMOHMPOB Hie LIeSIOCTHOWN 9KOHOMMYECKOW CMCTEeMbI. [TpMBOAMTCA NOCIENOoB TeNbHOCTb
3T OB MOJENUPOB HWS, KOHKPETU3NPYHOLL, i KOHLIEMLMKO NOCTPOEHMS MOJENEN, M3BECTHYH K K KOHLIENLWS
[0K 3 TENbHOr0 MOAENUPOB HWSA. TTOK 3bIB €TCH, YTO OCTPblE KOHKYPEHTHbIE B3 UMOOTHOLLIEHMS MEXay

FEHTHBIMI 1 3KOHOMETPUHECKUMM MOLENAMM [ HHOI SKOHOMUYECKOI CUCTEMbI MOTYT ObITh I PMOHU3UPOB Hbl
3 CYET BKMIOYEHMS 3TUX MOAENei B TeTP [y — KOMMMEKC M3 MOJeneil YeTblpex Kn CCOB, B KOTOPOM
B3 UMOJENCTBME MOJieNei OCYLLECTBIIAETCA N0 KONbLIEBOW CXeMe « TEHTHO-OPUEHTUPOB HH i MOJENb —
P BHOBECH $i MOZEMNb — SKOHOMETPUYECK § MOZEMNb — KOTHUTVBH S MOJENb>. [PeanoXeHHbIN METO MOXKET BbITb
WCMONb30B H NPIA PELUEHUNA P KTUHECKIX BOMPOCOB NOCTPOEHMS KOMMEKCHBIX MOENE 3KOHOMUYECKIX CUCTEM.

Kniouesbie ¢n1oB : KOHKYPEHLMA, KOJN 60p Lma, koonep LUna, SKOHOMUYECKNE CUCTEMbI, 06bEKTHbIE CUCTEMbI,
npoLeccHble CUCTeMbI, MPOEKTHbIE CUCTEMbI, CPeLlOBble CUCTEMbI, TETP [, , MEHTHO-OPUEHTUPOB HHble MOJEN,
9KOHOMETpUYecKne Mmoaenn, KOrHUTUBHbIE MoAeNn, p BHOBECHbIe MOeNn
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Abstract. The concepts of competition and collaboration between agents as central characteristics of
the economy in both theory and practice, have been applied in this article in order to analyze the relations
between computer-mathematical models. Just as competition and cooperation serve as structure-forming
characteristics in the interactions between economic systems, competition and collaboration of models
structure the model space and determine possibilities and methods for their integration. The dominance of
competitive relations between equal-level and hierarchically dependent economic systems provokes the risk
of economic disorganization and creates the preconditions for its instability. The dominance of cooperative
relationships, in turn, can lead to a decrease in the level of innovation in the economy and a slowdown in
scientific and technological progress. The correspondence between the multitude of economic system types
represented by object, process, project, and environmental systems, and the multitude of classes of the most
common computer-mathematical models represented by agent-based, econometric, cognitive, and equilibrium
models, enables the development of a unified theory of competitive and cooperative relationships. On this basis,
the method for constructing complex models of economic systems has been proposed in this paper. Such
a model combines agent-based, econometric, cognitive, and equilibrium models, describing the functioning of
an integrated economic system from different perspectives. A sequence of modeling stages has been presented.
[t concretizes the concept of model construction, known as the concept of evidence-based modeling. It has been
s shown that the intense competitive relationships between agent-based and econometric models of a given
economic system can be harmonized by incorporating these models into a tetrad — a complex of models from
four classes, in which the interaction of the models occurs according to the ring scheme "agent-based model —
equilibrium model — econometric model — cognitive model". The proposed method can be used while solving
practical issues of constructing complex models of economic systems.
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BeBepeHune

pUMEHEHNE M TEM TUYeCcKoro nn p -

T W KOMMbIOTEPHBIX CUCTEM B P 3BUTUM

3KOHOMMYECKOW TEOPUM U COBEPLUEH-
CTBOB HMWM XO3ANCTBEHHOW NP KTUKW ONUP €eTCca
H noHATue momenu. Mofenu cT HOBATCH HEOThb-
eM/ieMbIM 3f1IEMEHTOM 3KOHOMMYECKUX uccnemo-
B HAM M P 3p 60TOK. MMP KOMMbIOTEPHO-M TEM -
TUYECKMX MOOENEN SKOHOMUKM BECbM  OBLLIMPEH
np 3Hoo6p 3eH. K xpa s mMopens Npeact BnseT
COOOWN CITOXHbINA KOMIMMEKC, BKMAOY OWNA M Te-
M TUYECKME KOHCTPYKUUM (NEPEMEHHbIE, KOH-
CT HTbl, Yyp BHEHUSA, HEP BEHCTB , MHOXECTB
C OTHOLLIEHVSIMM 1 T.M.), CNOCO6bI MOEHTUUNK L
W UHTEPNPET LMK NEPEMEHHbIX, LI NOCTPOEHMS
N 06N CTU NpUMeEHeHua mogenun. B o HHol cuty -
UMM C MO MOHATUE MOZENV YyTP TUIO onpeaeneH-
HOCTb, W NMNOA MOAENbIO B IMTEP Type MOHUM €eTcsA
MHOTO M TEM TUYECK S KOHCTPYKLUS UMK KOM-
NbIOTEPH A MPOrP MM , MHOML BECb KOMMMEKC
OelCTBUN, CBA3 HHbIX C MOCTPOEHNEM MOLENN,
WHOTL X p KTEPUCTMK LENeBOro COCTOSHMUSA
06bEKT MOAEenupoB Hus. B uenom K xg f mo-
Oenb MOXET ObITb OX P KTEPU30B H C MOMOLLbIO
YK 3 HWs ee CBA3EN C NN p THOW, NpegMeTHOM
n ueneson cdpep Mu. O60CHOB HHOCTb 3TUX CBS-
3eM Ana KOHKPETHOW Mopgenu onpepenseT B Ko-
HEYHOM CYeTE K 4eCTBO, TOHHOCTb U 3hEKTUB-
HOCTb MOAENMN.

B coBpemeHHoOM nutepaType, NOCBSALLEHHOM
MeTogam MOCTPOEHUS U MPUMEHEHUSA KOMMbLO-
TEepHO-MaTeMaTU4eCKnUX Mogenen S3KOHOMUKM,
npoueccam otéopa n Bepudunkaunun mogenen,
yaenseTcs HepoctatoyHoe BHUMaHue. MHorue
aBTOpbl HA 6OMbLUOM CKOPOCTU MPOCKaKMBalT
3Tan CO6CTBEHHO MOAENUPOBAHUA, KOHLEHTPU-
pyscb Ha pe3ynbratax NPUMEHEeHUs Mogenu
B NMPOrHO3HO-aHaNUTMYECKMX pacyeTax. Yacto
aBTOpbl HE MpeanaratT B CBOUX NyOGnMKaumsax
KOPPEKTHOr0 060CHOBaHUA TEX UM UHBIX NPO-
€KTHbIX peLLeHUi, NPUHUMaeMbIX UMW B NpoLiec-
Ce MOCTPOEHUS N NHTepnpeTaumMm Mogenen, 4To
NPMBOOUT HE TONbKO K CHWXKEHUIO Kad4ecTBa ca-
MUX MOZENEN, HO U K NOTepe AoBepus CO CTOPO-
Hbl 3KOHOMUCTOB-TEOPETUKOB U XO3ANCTBEHHbIX

pyKkoBoguTenewm K pesynstatam MoaenvpoBa-
HUA [2, 14]. HeT eanHbIX NPOTOKOMOB NOCTPOe-
HWUS1 U OMUCaHWA MoZenel pasHbIX TUMOB, TakMX
KakK areHTHO-OpMEHTMPOBaHHbIE MOAENN, paBHO-
BECHble MOAENN, S3KOHOMETpPUYECKNE MOLENMN.
MoXHO KOHCTaTMpoBaTb, YTO NpeamMeTHas 06-
nacTb MOOEeNMPoOBaHUS — MUP SKOHOMUYECKMX
CUCTEM, a TaKXe annapaTHas cepa MOLENMPO-
BaHWs — MMP KOMMNbIOTEPHbIX NpOrpamMMm 1 maTe-
MaTU4ECKMX KOHCTPYKLIMI UCCefoBaHbl K HACTO-
siLLieMy BPeEMEHW € 60rbLUer ryebuHON, YeM MUp
KOMMbIOTEPHO-MaTeMaTn4ecknx mogenen [21].
XOpOoLUO N3BECTHbI Takne 0651acTu HayKu, Kak
KOMMbIOTEPHbIE HayKW, MaTtemMaTunka, cTaTucTu-
Ka, B TO BPEMS Kak Hayka 0 MOAenupoBaHuu Ha-
XOOMUTCS Ha Ha4anbHOW CTagumn CBOEro pasBuUTUs
[18, 19]. B nocnepgHue pecatunetvs Hambonee
pas3paboTaHHOW C TOYKM 3PEHUSA METOAMKM CTa-
na cgepa NoCTPOEHUs areHTHO-OpUEHTUPOBaH-
HbIX Mogenen pasHoro ypoBHs [11, 12, 20, 22].
Mexay TeM NpUMeHeHe CUCTEMHOWN NapagurMbl
K aHanu3y B3aMMOCBSA3en Mexay npeameTHo-Le-
NIeBOM U annapaTHO-YHKLMOHaNIbHON cdhepamm
MOLEeNMpoBaHus [7] NO3BONSET NPensIoXUTbL eau-
HYIO KOHLenumio B3anMOCBA3aHHbIX MpoLeccoB
NMOCTPOEHUA, aHanu3a n UHTepnpeTaLmm Kom-
NbIOTEPHO-MaTeEMATUHYECKUX MOJENen, BKIoYas
areHTHO-OpPUEHTUPOBaHHLIE, SKOHOMETPUYECKUE,
KOFHUTMBHbIE N PaBHOBECHbIE MOLENMN.

CTpyKTypa npocTpaHCcTBa KOMMNbIOTEPHO-Ma-
TemaTuyecKnx Mogenen TpaguLmMoHHO paccma-
TpUBAETCH 4epe3 NPU3My KnaccumkaumoHHbIX
XapaKTepuCTUK MOLENM, MO3BONAIOLLMX OTHECTU
NOCTPOEHHYIO MOAESb K TOW UM MHOW rpynne
Mofernen B 3aBUCUMOCTU OT NpegMeTHON 06-
nacTtu (Hanpumep, NpeanpusaTHa, oTpacnu, pe-
FMOHbI U T.1M.), LENEeBOro Ha3Ha4yeHuns (dpakTop-
HbI aHanu3, NPOrHO3MpoBaHMe, oNTUMMU3aLums),
nporpaMMHo-mMaTeMaTU4eckoro annaparta (npo-
rpammHble cuctemsl BFG, ERP, CAIP), meTogos
OLEHKN napameTpoB M UHTepnpeTaumm pesysb-
TaToB (MEeToA HaMMeHbLUMX KBafpaToB, METO,
HauMeHbLWKnX Moaynen, metoq YebbllLeBCKON
annpokcMmaumm 1 1.1.).

Mup oTkpbIBalOLLMXCA ANs Mofenbepa KoM-
NbIOTEPHO-MaTEMATUYECKMUX MOJENEN MOXHO
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paccmaTpmBaTb NOAOOBHO MUPY SKOHOMUYECKMNX
areHToB KakK MPOCTPaHCTBO KOHKYPEHLNU MeX-
Iy KOMMbIOTEPHO-MaTeEMaTUYECKUMIN MOOENSAMMU,
peanuaylLmMMn CXoaHble LeneBble yHKUUMU,
HO UMEILLMMM pa3Hoe MaTemaTu4eckKoe Hamnon-
HeHve. HecMoTps Ha TO YTO MoAerNb HENb3s Non-
HOCTbIO YNOA06UTL CYy6BLEKTY, NMEIOLLLEMY CBOU
uenu n cpeacTtea Ans ux QOCTUXEHUS, BCE Xe
OOHM MOZENN NPUOBPETAIOT LLUMPOKYIO MNOMNynsap-
HOCTb KakK MHCTPYMEHT peLLEHNst SKOHOMUYECKMX
3aa4, B TO BPEMS Kak Opyrue NpUMeHsItoTcs Ha-
MHOro pexe. Bbi6upasi Mogenb Ansi peLleHust no-
CTaBneHHbIX 3afa4, Nonb3oBartesb OTAAeT Npea-
NoYTEHME TEM UIM UHBIM MOLENSAM, Y4MTbIBASA
OnbIT MX UCMONb30BaHUA, MPOCTOTY peanuaaumm,
TOYHOCTb NMPOrHO30B U T.N. Ha MHOXecTBe gony-
CTUMBIX K MCMOMb30BaHUIO MOLENEN BO3HMKAIOT
OTHOLLEHNA 3amMeLLaeMoCTu U OOMONHAEMOCTMU.
YueT 3TUX OTHOLLEHWUI NpeBpaLLaeT NpocTpaH-
CTBO BbI6Opa B CIIOXXHOCTPYKTYPUPOBAHHOE Mone
KOHKYPEHLIMU 1, HanpoTuB, kKonnadopawuumn Mmoge-
nen. 3pecb YMECTHO eLle pad NogYepKHYTb aHa-
Nnornio Mexgy MMpoM 3KOHOMUYECKUX CUCTEM
1 MMPOM UX KOMMbIOTEPHO-MATEMaTUHECKMX MO-
nenen.

B HacToslLLeNn cTaTbe Mbl AOBOAMNM 3Ty aHa-
Noruio A0 B3aUMHO OHO3HAYHOIO COOTBETCTBUSA
(M3omopdm3ma) Mexay TUNnamMm 3KOHOMUHYECKMX
cucTem 1 Bugamm (knaccamm) ux mogenemn. 3T1o
No3BoSSET CHOPMYNMPOBATL LIEHTPaSbHYH KOH-
uenuuio 060CHOBAHHOIO peLLeHus 3aJa4vm cos-
OaHUs KOMMJEKCHbIX Moaenen, 06beauHSOLLMX
B CBOEWN CTPYyKType 6a30Bble TUMbl KOMMNbLIOTEP-
HO-Maremartmnyeckux mogenen. Mol npegnaraem
TaKXe CUCTEMHYIO KOHLEeNUuio cyobekTHoCTU/
06BLEKTHOCTM MOLENN, MO3BOSAIOLLYIO YTOYHUTb
B3aVMMOOTHOLLEHUSA MeXay MoAeSlbepoM U OT-
KpbIBalLWMUMCS Nepes HAM MUPOM KOMMbOTEP-
HO-MaTemaTtumyeckux monenen. COOTBETCTBEH-
HO, YTOYHSAIOTCS U Takne OTHOLLEHUSI MEXAY MO-
JensMu, Kak 3aMeLLaeMocTb 1 JOMNONHAEMOCTb.
B nocnepnoBartensHOCTH 3TanoB MOAENMpPOBaHYS,
onucaHHon B paboTe, obpallaeTcsd BHUMaHue
Ha Npo6seMbl NO3TANHOrO BbIGOpPa BapnaHToOB
MOZENbHbIX PELLEHNI B LIeNsX NOBbILLEHUS CTe-

neHn o60CHOBAHHOCTU Pe3yNnkTaToB MOAENMpPO-
BaHUS.

OTHOLEHNA KOHKYpEeHUUn 1 Koonepaumm
MeXAYy 3KOHOMUYECKUMU cCUcTeMamMu 6binn
paccMoTpeHbl B [8]. B HacToslwen ctatbe Mbl
aHanManpyeMm KOHKYpPEHLUMIO U Koonepauuto
Mogenen Kak ocoboro poga UHTensneKTyanb-
HO-3KOHOMMYECKMxX cuctem. B oboux cnyya-
X Mbl OMMPAaEMCH Ha pe3ynbTaTbl CUCTEM-
HOM 9KOHOMMWYECKOW TEOpUN, ONUCHIBAIOLLEN
CTPYKTYpPY ¥ (DYHKLMN 3KOHOMUYECKUX CUCTEM
B MPOCTPAHCTBEHHO-BPEMEHHOM KOHTUHYYyMe
[7]. AHanu3 CTPYKTYpbl MHOXECTBa MaTemMaTu-
YeCKMX MoJenen 3KOHOMUKU Ha OCHOBE KOH-
KYPEHTHbIX 1 KonabopaunoHHbIX OTHOLLEHWI
npuBOAUT K BbIBOAY O Lenecoobpas3HoCcTn no-
CTPOEHUA KOMMMEKCHbIX MOLENEN, B KOTOPbIX
OrpaHMYeHns KOHKYPEHLNU U OrpaHUYeHuns
konnaéopaunn ocnabnaTca 3a cHeT 06bean-
HEHWNS areHTHbIX, 3KOHOMETPUYECKMNX, KOTHU-
TUBHbBIX U PABHOBECHbIX MOAENEN B paMkKax
CUHTETUYECKUX MOJENbHbIX KOMMEKCOB.

K onpepeneHunto noHATUA
KOMMNbIOTEPHO-M TEM TUYECKOM
mopenv

B knaccuyeckux pykosoacTeax no Mopenu-
poBaHuIo Moferb onpefensaeTcs Kak «Takon ma-
TepuanbHbIA NN MbICIIEHHO NPeacTaBsEMbIN
00BLEKT, KOTOPbIN B npouecce MccnefoBaHus
3amMeLlaeT 06beKT-opuruHan Tak, 4To ero He-
NOCpPeLCTBEHHOE N3yYeHWe OAaeT HOBble 3HAHUSA
06 06beKTe-opurnHane» [4]. B 6onee nogpob-
HOM BMAE MOAenb onpefenseTcs Kak «normye-
CKOE MUNN MaTemMaTn4eckoe onmcaHme KOMMoHeH-
TOB U (PYHKUNIA, OTOBpaxKarLLnX CyLLeCTBEHHbIE
CBOWMCTBa MOAENMPYEMOro o6beKkTa unm npoLec-
ca (06bI4HO paccMaTpMBaEMbIX KaK CUCTEMbI NN
3MeMeHTbI cucTeMbl). Mofenb Ucnonb3yeTcs Kak
YCINOBHbI 06pa3, CKOHCTPYMPOBaHHLIN 415 Ynpo-
weHusa nx uccnegosanms» [10]. ECTb 1M 3Ha4u-
TernbHOe KONMMYeCcTBO ApYrmx hopMyIMpPoBOK Mo-
HATUS Mogdenu. B nio6om cnyyae mogens npeg-
CTaeT KaK 3aKOH4YEHHbIA aBTOHOMHbIN OOBLEKT,
Noao6HbIN B ONPeaenieHHOM CMbICIie opurMHany
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1 NO3BONSAIOLLMI UCCregoBaTento UM nonb3oBa-
TENIO NONY4YUTb HOBbIE 3HAHWA O NPEAMETE MO-
JenvposaHusa. Takum 06pasom, Kaxxgass Moferb
npegcrtaBnsgeT co60M KOMMEKC, COCTOALMN
n3 o6beKTa MogeNMpoBaHua (4acTb peasnbHoro
Mupa, UM OHTONOrMK), Lenm MoaenmpoBaHus
(4acTb ynpaBneH4ecKo-co3naaTenbHOM cdepsl,
NN NPaKCeonormm), CUCTeMbl MOLENbHbIX NPea-
MOCbINOK (4acTb BUPTYyanbHOro Mupa, U ngeo-

norun), CO6CTBEHHO MOAENM (pesynbsTaT npoLec-
ca MoAenupoBaHUs 1 CPeacTBO NO3HAHWA, UK
YyacTb rHoceonoruu). B3aumooTHoLLEeHNA Mexay
COCTaBMALMMN NPeacTaBeHbl Ha pUCYHKe 1.
B UeHTp puCyHKa NoMeLleH CyObeKT, OCYyLLEeCT-
BAAOLLMI MO3HaHWME 1 Npeobpa3oBaHme OKpyXa-
IoLLero MaTtepuanbHoro 1 BUpTyanbHOro mupa
C NMOMOLLIbIO MPOLIECCOB BOCTPUATUSA, OCO3HaHUSA,
No3HaHWA 1 An3anHa.

BUPTYANbHbIA MUP
VIRTUAL WORLD

<+«—— [NuzahH ————

YMNPABINEHUE
MANAGEMENT

Oco3HaHue
Realization

Bocnpusatue
Perception

+———— [lo3HaHMe ——
Cognition

MOAOENMPOBAHUE
MODELING

PEAJIbHbIV MUP
REAL WORLD

Puc. 1. Ponb MoOennpoB HUA B MO3H B TeJibHO-CO3MA TeJlbHbIX Npouecc X

Fig. 1. The role of modeling in cognitive and creative processes
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B nopasnsioLemM 60MbLUMHCTBE OnpeaeseHnn
MOLENN 3a KagpoM OCTaeTcs crnoco6 nocTpoe-
HUA MOAENWN — U3BUSIUCTLIN N UTEPATUBHBIN NYTb
OT opuruHana K mogenu. 3ToT NyTb BKOYaeT
B Ce651 nepexof OT HavaslbHOro MeHTasbHO-3M-
NUPUYECKOro 3HaHUs (OLLyLLieHMs) 06 06bekTe
MOOENMPOBaHMS K 3bIKOBOMY (MPeAMETHO-TEp-
MWHOOMM4ECKOMY) ONMCaHMIO 06bEKTa, Aanee —
K CUCTEMHOMY (CUCTEMHO-TEPMUHOINOrNMYECKOMY)
OMNMCaHuIo, 3aTeM — K MaTeEMaTUHECKOMY W, HaKo-
Hel, K KOMMbIOTEPHO-aNroOpUTMNYECKOMY Npea-
CTaBfieHMIO Moaenun. B HeKoTopbIX cnydasx aTu
aTanbl SBHO (PUKCMPYHOTCA co3harenem Mogenm
(Mogenbepom), B ApYrMx — NpUCyTCTBYIOT B NpO-
Luecce nocTpoeHnsa MoLenen HesaBHO. Bo Bcex
chnyvasnx pesynbtaT MOAEeMPOBaHUA 3aBUCUT
OT MPOXOXOEHMS YKa3aHHbIX 3TaroB.

B aTux ycnosusix npegcTtaBnseTcsa Leneco-
obpas3HbiM paclmpuTb obLliee onpegeneHne
MOZENM, BKIIIOUUB B HEMO HE TONbKO pe3ynbTar,
HO 1 cnocob ee NocTpoeHus. Takum o6pasom,
nog KOMMNbOTEPHO-MATEMATUYECKON MOAENbIO
B paclumMpuTeNlbHOM CMbIcne 6yAeM NoHMMaTh
nporpammMHoO-MaTemMaTUHeCKUIn KOMMJIEKC, Mo-
CTPOEHHbIN Ha 6a3e MeHTaNbHO-3MMNUPUYECKO-
ro, iI3bIKOBOr0, CUCTEMHOIO U MaTeMaTU4eCckoro
OnucaHun 1 NpegHa3Ha4YeHHbIN ang nony4eHns
HOBbIX 3HaHU 06 06bLEKTE MOAENMPOBAHMUSA.
CpaBHeHue OByx Mofenen OfHOro 1 Toro xe
06beKTa MogenupoBaHusa TpebyeT Tenepb Co-
NOCTaBNEHNS He TONbKO KOHEYHbIX PE3YNbTaToB
MOZeNnMpoBaHusa — NporpaMMHo-maTeMaTun4e-
CKUX KOMMJEKCOB, HO U CNOCO60B MUX NOCTPOEe-
HUSA U nccnegosaHus. B aTom cmbicne mogenu
3aBMCUMOCTM MeXAy AaHHbIMW nokasaTensamMmu,
NOCTPOEHHbIE B BUAE JIMHEMHOrO PEerpeccuoH-
HOro ypaBHeEHMS C napameTpamm, HakgeHHbIMK
no MeTody HaMMeHbLUMX KBagpartos, U ¢ napa-
MeTpamMu, HalngeHHbIMM MO METOAY HAMMEHbBLLINX
Moaynen, OONXHbl B 06LLEM criy4ae cyuTaTthb-
ca pasHbiMu Mogensamu. Mpu Takom nogxone
Kaxayo Mmogens (B pacluMpuUTENIbHOM CMbIC-
ne) MOXHO ynogobutb gepeBy, KOPHU KOTOPOro
rny6oKo yxogsT B nNpeamMeTHyto cdepy, a Kpo-
Ha BOCNPUHMMAET MHGOPMALMIO, OTPaXKAOLLYHO
MEeCTO MOAENWN B MPOCTPAHCTBE KENCOB NO Npu-

MEHEHUIO NMOCTPOEHHbIX Mogenen. MNpu aTom
MofeNnbHOe [epeBO MOrpy>XeHo BO BCEOOBLEM-
MIOLWLYI0 MHCTPYMEHTanNbHY0 cpefy MOAEenmpo-
BaHWs, cogepxallyo HeobxoarMble cpeacTea
0N NOCTPOeHUs U NpUMeHeHus mogenu. Mup
KOMMbIOTEPHO-MaTEMaTUYECKMX MOLENEN KO-
HOMWKM NpeAcTaeT 30ecb Kak MHOroacnekTHas
CNOXHas NONMUCTPYKTYpHaA cucTema, Kaxablh
3/1IEMEHT KOTOPOW, B CBOIO o4epenb, NpeacTas-
NAET CNOXHbIA KOMMNEKC — CBOEro pofa «CucTe-
My cuctem». COOTBETCTBEHHO, BECbMa CMOXHOM
SIBNAETCA U CTPYKTypa 3TOro mmpa. Tem He me-
Hee Mbl UCXOOMM U3 NPeanosioKeHNs 0 BO3MOX-
HOCTW MHOVBMAYyanuM3auum n KBaHTudukaumm
Mupa mogenen, T.e. OTAENMMOCTU OOHOW MO-
Oenv oT gpyromn B NpocTpaHCTBe W/unun Bo Bpe-
MeHn. O6pas3HO roBops, Mbl paccMaTpvBaem
MUP KOMMbIOTEPHO-MaTEMATUYECKMX MOoLeNen
3KOHOMMUKM KaK CBOeO6pasHbl «MOLesbHbIN
nec» — COBOKYMHOCTb AEPEBLEB, KYCTAPHNKOB
W Opyrux pacTeHuin, B3auMoLencTBne Mexay
KOTOPbIMW MOXET, B 3aBMCUMOCTM OT TUNa, nmbo
nopgaenaTb, MM60 YyCKOPATbL pasBuUTUe Opyr Opy-
ra. B obuiem cnydae mMbl npegnonaraem y kax-
OO MOOENnN Hannyme CBOMCTB OObEKTHOCTU
n cy6bekTHocTn. OBBbEKTHOCTL (OTAENMMMOCTL)
MOZeNn — 3TO BO3MOXHOCTb €€ CylLllecTBOBa-
HWS HE3aBMCMMO OT HabngaTens u ot gpyrunx
Mogenen. B noHATME 06bEKTHOCTU BKOYaAET-
ca u TpeboBaHMe BOCNPOM3BOAMMOCTU (TOXAE-
CTBEHHOCTW) pesyNbTaToB MOAeSbHbIX pac4eToB
Ha OCHOBE TOXAECTBEHHbIX MCXOAHbIX AaHHbIX
1 npepnocbinok. Cy6bEKTHOCTb (CYBEPEHHOCTD)
MoAenn — ato TpeboBaHne OpMUPOBAHUA ee
peakLummn Ha BHELLHUE MOJEerNbHbIE U UHhOopMa-
LUWOHHble BO3OENCTBUA HE3ABUCUMO OT MOfe-
nbepa.

[ns 0603pMMOro onucaHmns CTpyKTypbl Mupa
Moaenen Heo6xo4MMO OCYLLIECTBUTb TAKCOHO-
MUIO MOZENEN U BbISBUTb CTPYKTYPY OTHOLLEHWIA
MeXay MoAenbHbIMMU TUNaMn. AHanM3 Mogenen,
NPUMEHSAEMbIX B NpakTUKe MOoAennpoBaHus
B HacTosLLlee BpeMsi, MO3BOMSET BbIABUTb Cre-
ayoLyio Tunonorunio. KoMmneloTepHo-martemartu-
Yeckue MOLENU CrpynnmMpPoBaHbl B HETbIpe Knac-
ca: areHTHO-OpPUEHTUPOBAaHHbIE MOLENM, SKOHO-
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MeTpuUyYecKne Moaenn, KOrHUTUBHbIE MOoENN,
paBHoOBeCHble mofenu. Hanbonee nasecTtHble
npuvmepsbl YKasaHHbIX YeTbipex TUNoB Mofenen:
areHTHO-OpMEHTUPOBaHHbIE MOAENU — MOAESb
«3aTpaTbl — BbiNyck» B.B. JleoHTbeBa; paBHoO-
BECHble (ONTUMN3ALNOHHbIE) MOAENN — MOLENb
J1. B. KaHTOpOBMYa; 3KOHOMETPUYECKMe Mope-
i — Mofesb NPon3BOACTBEHHOW (OyHKLMK KOob-
6a — [lyrnaca; KOrHUTUBHbIE MOAEeNN — MOAESb
Conoy — CeoHa, mogenu . Pomepa. OTmeTum,
YTO OaHHasa Kateropusaums He aBfseTcs Knac-
cudukaumen B CTPOroM CMbICNE, NMOCKONbKY
3KOHOMETPUYECKNE TEXHONOMMU MOTYT NCMNOSb-
30BaTbCA NPU NOCTPOEHUN areHTHO-OPUEHTUPO-
BaHHbIX M paBHOBECHbLIX MOfiefnen, KOrHUTUBHbIE
nogxofbl NPUMEHSOTCA B paBHOBECHbLIX Mofe-
nax u T.n. BMmecTe ¢ TeM MOXHO OBHapYyXuUTb
apryMmeHTbl, NO3BOMSAOLLNE FOBOPUTL O JAHHOM
kaTeropmsauumn Kak o6 3BpUCTUHECKOM Knaccu-
dukKaumm, HeCMOTPSA Ha TO, YTO NPU3HaKK ean-
HOrO OCHOBaHWA AN Knaccudukauum He npo-
cMaTpuBaloTCs.

Monpobyem BCE Xe chopMupoBaTb Takue
npu3Hakn. AreHTHble MOAENU BbIAeNsATCA
13 06LLEN MACChl 3a CHET HANNYKUSA B HNX OCODObIX
cybmogenen, otTpaxarLmx CTPYKTYpY U OyHK-
LUMOHMPOBAaHNE OTHOCUTENIbHO CaMOCTOATENb-
HbIX 3KOHOMWYECKUX areHToB, BOCMpuUHUMae-
MbIX KaK aBTOHOMHbIE O6BbEKThI. DTO O3HAYAET,
4YTO (POKYCUMPOBAHNE BHUMaHUSA Ha 3TUX areHTax
npegycMaTpmBaeTcs Kak 4acTb MEHTalbHO-3M-
NMUPUYECKOrO N A3bIKOBOrO 3TanoB NOCTPOEHMUS
Moaenn. SKOHOMETpUYeckKme Mogenn Bbigens-
I0TCS 32 CHET OTPaXKEHMUS B HUX COLMANbHO-3KO-
HOMWYECKUX rpoLeccoB, NPOABNAOLLMXCA B BU-
[e 3aB/ICMMOCTWN OQHNX rnokasaTternen oT Apyrux.
B KOrHUTMBHbIX MOgEeNsax ynop genaerca Ha dop-
MUPOBaHWUM N NPUMEHEHUWN HOBbIX 3HaHWIA, NOSIB-
NALLMXCA KaK OQUCKpeTHble pe3ynbTaTbl uccne-
0OBaHU 1 pas3paboTok (MpoekTsl). PaBHOBECHbIE
MOofenn oTpaxaroT CTpeMeHe MogeNnMpyemMon
CUCTEMbI K OOQHOPOAHOCTU €€ BHYTPEHHEN cpe-
Abl, a TaKXe K rapMoHU3aunn ee BHYTPEHHEN
W BHellHen cped. Mbl BugnmMm, Takmm o6pasom,
4YTO 060CO6SIEHNE YeTbIpEX YKa3aHHbIX Kaccos
MO[ilenen OCHOBaHO He CTOJIbKO Ha Knaccudu-

Kaunmn Mx KOMMbIOTEPHO-MaTEMATUYECKMX CO-
CTaBJIAOLLNX, CKOSIbKO Ha crieundnke oTpake-
HUSA OCOBEHHOCTEN CUCTEMbBI Kak npegmeTa Mo-
OennpoBaHus.

KoHKypeHuusi u konn 6op uus
B MUPE 3KOHOMUYECKUX CUCTEM

CornacHo npuHATOMY B paboTe CUCTEMHOMY
noaxofy, OCHOBOW onucaHuna npegmMeTHon obna-
CTV fiBNSeTCS NpeacTaBneHne ee B BUAE MHOXe-
CTBa OTHOCUTESIbHO CaMOCTOATENbHbIX pa3BuBa-
FOLLIMXCA 1 B3aUMOOENCTBYIOLLIMX 9KOHOMUNYECKMX
cucTeM (CM. nNpeaplaywmii pasgen). Hecmotps
Ha pasHoobpas3ne B3aMMOOTHOLLUEHUN MexXay
B3aMMOAENCTBYIOLLIMMUN 3KOHOMUYECKUMU CUCTE-
MaMu, B Ka4eCTBE OCHOBHbIX B 3KOHOMWYECKON
nuTepaTtype BbiAeNaiTCa ABa B1ga B3anMoOTHO-
LLIEHUIA: KOHKYPEeHUWS, T.e. CTPeEMIeHMe ABYX Uiu
6onee cuctem K ob6nagaHuIo NpasaMm Ha Brage-
HWe, pacnopsi>XeHne 1M Ucrnosib3oBaHne onpe-
OefneHHOro Bmaa HegenuMblX 9KOHOMUYECKUX
6nar; konnaéopauus (koonepaums), T.€. COTpya-
HU4eCTBO ABYX uUnn 605ee CUCTEM B MONYyYEHUM
npas Ha BnafeHve, pacrnopsiKeHve, UcnomnbL3o0sa-
HWe onpefeneHHoro BMaa NnofobHbIx 6nar. Oco-
6EHHOCTN KOHKYPEHLUMW U Koonepaumy NpuMeHun-
TenbHO K CTpaHaMm AeTanbHO paccMOoTpeHb! B [15,
16]. OCOBEHHOCTU KOHKYPEHLUMM U KooMepaLumm
Mexay npeanpuaTUaMn UccnenoBaHbl, B 4acT-
HocTw, B [3, 13, 17]. OTMETUM, YTO O KOHKYpEeH-
Luuun nnm konnaéopaumm MMeeT CMbICI FOBOPUTb
TONbKO B TOM Cfly4ae, €cfiv 3TM OTHOLLUEHUS HO-
CAT YCTOM4MBLIN xapakTep. Ecnu mexay AByms
3KOHOMMYECKMMU CUCTEMAMMU, HanNpumMep OBYMS
npeanpuaTUSMU, B3auMoaencTemne HoOCUT criopa-
ONYeCKUN, cnyyanHbli XxapakTep, TO OCHOBaHUS
0515 aHanM3a yCTOMYMBBIX OTHOLLEHWUIA MeXAY HU-
MU OTCYTCTBYIOT.

dyHaaMeHTanbHas KOHKYpeHuusl, Kak npa-
BWUO, BfieYeT 0Tka3 OT COTPyOQHW4YECTBa B Jlio-
6bIX cthepax 1 Ha NH6OM MPOMEXYTKE BPEMEHW,
yHOameHTanbHasa konnaéopauus npegnonaraet
COTPYOHMYECTBO BO BCEX O6LUMX HanpaBieHUsX
nesAtensHoCcTM B No6omM nepuone spemeHn. Oc-
HOBHOE CneAcTBME KOHKYPEHUMU — pa3BefeHme
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KOHKYPUPYIOLLMX CUCTEM, HEBO3MOXHOCTbL CO-
BMECTHOIO COrnacoBaHHOro (OyHKLMOHMPOBAHMS.
OcHoBHOe cneacTeue koornepauum — cBegeHne
[BYX areHTOB Ha NnoLLaaKe cornacoBaHHoW aest-
TenbHOCTU. C NOHATMSIMU KOHKYPEHLIMKU 1 Koore-
paumu (Konnaéopaumm) TECHO CBS3aHbl NMOHATUS
3amMeLLaeMoCTu U JOMOSIHAEMOCTH, NPUMEHSIEMbIe
MO OTHOLLUEHUIO K Cy6beKTaM SKOHOMUKU. KOHKY-
peHLMS accoUMnpyeTcs C 3amMeLLaeMOoCTbio B TOM
CMbICrie, 4YTO No6eanTenb B KOHKYPEHTHOM 60pbbe
MOr ObITb 3aMEHEH APYrMM CYObEKTOM, a paboTo-
CMOCOBHOCTb NpeameTa KOHKYPEHLMN COXpaHU-
nachb 6bl. IHbIMU crioBamu, B nape «CyobeKT KOH-
KypeHUMn — npeaMeT KOHKYPEeHUMU» B Ka4ecTBe
Cy6bekTa MOXET B NPUHLMME BbICTYNaTb KaXabI
N3 KOHKYpeHTOB. Koonepauus, B CBOIO o4epefp,
MOXET ObITb aCCOLMMPOBaHa C AOMOIHAEMOCTHIO,
MOCKOSbKY Ha 06LLIeN KoonepaumMoHHOW NpoCcTpaH-
CTBEHHO-BPEMEHHOW NMoLLiaaKe oba areHTa npeg-
nonaratT paboTaTb COBMECTHO, a 3HAYUT, Kax-
OblA U3 areHTOB AOMNONHAETCS APYrUM.

MoHATUA KOHKYpPeHLMM 1 Konnaéopaumm nMe-
0T BECbMa LLUMPOKYIO cdhepy NPUMEHEHUS U MO-
ryT pacnpocTpaHAaTbCs Ha B3aMMOOTHOLLEHUS
3KOHOMMYECKNX CUCTEM NOBOr0 YPOBHS, B TOM
Yyncne NHOUBMOOB, NPeanNpPUATUIA, oTpacnen, pe-
FMOHOB, CTPaH, CTPAHOBbIX IPYMMNUPOBOK M T.M.
BaXkHyt0 posfib UrpaeT u MexypoBHeBasi KOHKY-
peHuus, NPUMEPOM KOTOPOM 4acTo ABMSAKOTCA OT-
HOLLeHMA Tuna «npuHuunan — areHT». CooTeeT-
CTBYIOLLIMM 06Pa30M MEHSAETCA U NPeaMET KOHKY-
peHuun. K yncny 6nar, cnyxawimx npeagMmetamu
KOHKYPEHLMWN, MOrYT OTHOCUTLCS HE TOSIbKO KO-
HOMWYECKME PECYPChl N BOBMOXHOCTU BKIIHOYeE-
HVSA B T€ UM MHbIE COLMANIbHO-3KOHOMUYECKNE
CUCTEMbI, TAKME Kak MpUBUIIErMPOBAHHbIE CO-
obLLecTBa, NapTiu, NIbrOTHbIE KaTEropUn U T.1.,
HO 1 3aBOeBaHue TOM UM UHOW YacTu pPbIHKA.

Buabl KOHKYPEHTHO-KOOMNEPAaLUMOHHbIX OTHO-
LLIEHUI MOryT 6bITb KNaccuguumpoBaHsl B 3a-
BMCMMOCTU OT TUNa CyOGbEKTOB OTHOLLEHWUIA; TUNa
o6bekTa (NpegmMeTa) OTHOLLEHUI; TUNa uenemn,
npecnegyembIxX y4acTHUKaMu oTHolleHun. Oco-
6EHHOCTN KOHKYPEHLMW YKa3aHHbIX TUNOB 6yayT
paccMmoTpeHbl Huxe. O6obLuatolee onucaHme
BapVaHTOB KOHKYPEHTHO-KONNabopaLmMOoHHbIX OT-

HOLLIEHMI 6yAeT AaHo B BUOE KOHKYpPEHUMM Moge-
new, NOHUMAEMbIX B LLIMPOKOM CMbICIIE.

[ns Kaxxaoro n3 cy6beKkToB KOHKYPEHTHO-KO-
onepaumoHHbIX OTHOLLIEHWIA XapaKTepHO CBOE BU-
OeHue (BocnpusTne) IKOHOMUKK. Peyb npu aTom
MOXET MATU KaK 0 AECKPUNTUBHOM ONUCaHUK COo-
CTOSIHUA SKOHOMMWKMU, TaK U O HOPMaTUBHOM (Lie-
NeBOM, XenaeMom) onmcaHnn. KoHKypupytoLm-
MW 30€eCb ABAAOTCA NPUHUMAEMbIE yHaCTHUKaMMU
KOHKYPEHLMM Noaxofdb! (UCXOAHbIE MOSOXEHUs)
K U3y4YeHUI0 aHHOW 3KOHOMWYECKON CUCTEMBI.

B3anMOOTHOLLEHWS MEXAY YyHACTHUKaMM KOH-
KYPEHTHO-KOOMNepaLNoHHOro B3auMogencTeums
B CYLLIECTBEHHOW CTEMNeHN 3aBUCAT OT UX npeg-
CTaBfEHUI O XenaemMoM COCTOAHUN 3KOHOMUKN.
CornacHo CMCTEMHOM 3KOHOMUYECKOW Teopuu,
3KOHOMMKA MOXET BOCMPUHUMATLCH YHaCTHUKOM
nM60 Kak 06bekTHas cuctemMa (GOMUHUPYIOLLIMMN
B 9KOHOMMWKE ABMSIOTCA OObEKTHbIE, UMK opra-
HM3aLUMOHHbIE, CUCTEMBI), IMBO Kak npoueccHas
cucTema (BOMUHMPYOLLLAA POfb B 3KOHOMUKE OT-
BOAMTCS SKOHOMMYECKMM MpoLieccam), b0 Kak
NPOEKTHasA cuctema (TOKOMOTUBOM 3KOHOMMUKM
SABNAOTCA UHBECTULMOHHO-MHHOBALMOHHbIE NPO-
eKTbl), MO0 Kak cpefosas cuctema (pesynsraTbl
3KOHOMMUYECKOW AeATeNbHOCTU OnpeaensoTcs
YPOBHEM Pa3BUTUA MEXOOBEKTHBIX OTHOLLIEHYE-
ckux cpef). CoOOTBETCTBEHHO BO3HUKAIOT 06b-
€KTHbIW, NPOLIECCHBIN, MPOEKTHLIN U CpefoBon
NOAXOAbl, KOTOPbIE MOXHO Ha3blBaTb MOLENAMM
3KOHOMMKM, €CN NOHMMAaTb MOAESNb B pacluu-
pUTENBHOM CMbICne. KOHKYpUpYIOT 30€ech, rnae-
HbIM 06pa30oM, B2 OCHOBHbIX TWMa NOAXO[OB:
06BHEKTHO-MPOEKTHLIN U NPOLLECCHO-CPESOBON.
MepBblin N3 HUX OTAAET NEPBEHCTBO NTOKaSIbHbIM
cucTeMaM € HeonpenesneHHbIM CPOKOM OYHKLN-
OHMPOBaHWSA, T.€. 06bEKTaM, BTOPOW — NPOCTpaH-
CTBEHHO HeonpeaeneHHbIM CUcCTeMaMm C orpaHu-
YeHHbIM CPOKOM XXM3HEHHOrO UuKna, T.€e. Npo-
ueccam. B nepBom cnyyae COBOKYMHOCTb BeAy-
LLMX paKTOPOB MOXET ObITb OXapakTepnsosaHa
MOHATMEM «FeHWUA MecTa», BO BTOPOM — MOHS-
TMEM «OyX BpeMeHu» [6]. B ngenHom nnaHe atn
[OBa KOHKYPUPYOLLMX HanpaBneHus MoryT 6biTb
TaKXe 0XapakTepmn3oBaHbl Kak «KOHCEepBaTn3m»
N «nporpeccuam». KoOHKypeHUus mMexagy 3aTumm

Journal of Modern Competition / 2025. Vol.19. No. 6



Bonpocb! Teopuu

13

HanpaBfeHNaIMN onpefenseT cTpaTermio pas-
BUTUA nccnegyemon cuctembl. OnTumansHON
30eCb MOXeT ObITb CTpaTerns NepMaHeHTHOro
B3aMMOOENCTBUS «KOHCEPBATOPOB» N «MHHO-
BaTOpPOB», MPEeACTaBNAALMX COOTBETCTBEHHO
«T€HUI MecTa» N «Oyx BpemeHu». CnegyeT oT-
METUTb, YTO KOHKYPEHLMA MeXOy OObEeKTHbIMU
N NPOLECCHLIMW CUCTEMAMM N, COOTBETCTBEH-
HO, MexXy O6beKTHOM U MPOLECCHON SKOHOMMU-
KOM KaK LeNneBbIMU COCTOAHUAMWN 3KOHOMUKMN
nmeet rny6okyo dyHOaMeHTanbHy NOAOCHO-
By. OHa cBsi3aHa C KOHKYpeHUMeln mexay AByMs
hopMamm 6bITUA: 6bITUA BO BPEMEHU U ObITUSA
B npocTpaHcTee. O6bEeKTHI, KaK NMPUHUUNNANIBHO
He orpaHMYeHHbIe BO BPEMEHU CUCTEMbI, BOMNJSIO-
watT 6biTMe BO BPEMEHWN, NPoLECChl — ObITUe
B npocTpaHcTBe. OGbEKTHbIE CUCTEMbI HyXaa-
I0TCA B MMMNOPTE NPOCTPAHCTBEHHOIO pecypca,
npoLeccHble — B UMMNOPTE BPEMEHHOIO pecypca.
YOoBNeTBOpeHNe aTUX NOTPEBHOCTEN OCyLLEeCT-
BNSIETCA B paMKax YeTbIPEX3NEMEHTHOMO TeTpaa-
HOro kKommnnekca (puc. 2).

CBA3n mMexay nogcmcreMamu peanuayoT
TpaHcdep pecypcoB NPOCTPaHCTBa, BPEMEHMU
N CNOCOBHOCTEN NO MUX NUCMOJIb30BAHUIO, KOTO-
pbiMK obnagaet kaxgaa nogcucrtema. B ako-
HOMWYECKNX CUCTEMAX 3TW PeCYpPCbl BOMNoLa-
I0TCS B BuAe TPpygoBbIX, MatepmanbHbIX U UH-
dopMaLNOHHO-YNpaBleHYeCKNX PeCypCcoB.
3TN 3KOHOMUYECKUE PECYPCOB BbICTYNAKT Kak
HOCUTENU pPecypcoB NPOCTpPaHCTBa U Bpeme-
HW, @ CNOCOBHOCTN — KaK HOCUTENWN pPecypcos
3HEprum, HeoB6Xo0AMMbIX AN PYHKLUOHUPOBA-
HUS CUCTEMBbI.

OKOHOMMKa NMpu TakoM NOAXo[e paccmaTtpu-
BaeTCs Kak eguHas cuctema, oyHKUMOHMPOBa-
HMe KOTOpoWn obecrneymBaeTcs 3a CHET B3anuMo-
OencTena n passntns 06bLEKTHON, MPOLLECCHON,
NPOEKTHOM N CPESOBOM COCTaBNALLNX (NOACK-
ctem). Kaxgasa n3 4eTblpex NoACUCTEM peanu-
3yeT CBOK MUCCUIO MO OTHOLLUEHMIO K CUCTEME
B LIeNIOM: 06beKTHas nogcmucrema — Npoposixe-
HWe PYHKLMOHNUPOBAHNS CUCTEMbI BO BPEMEHM,
npoleccHas — paclumpeHme (CoXxpaHeHme) 30HbI

OObekTHAS Cpenosas
nmoacucTeMa ¢ NOJICUCTEMA
Object > Environmental
subsystem subsystem
) a
7'y y 3
T A T A
v v
IIpoexTHas < IIpoueccuas
nojcucTeMa nojicucTeMa
Project > Process
subsystem subsystem
14 B

Puc. 2. TeTp OH 5 CTPYKTYP 3KOHOMMYECKOW CUCTEMbI (YPOBEHb MOACUCTEM)
Fig. 2. Tetrad structure of the economic system (subsystem level)
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PYHKLMOHNPOBAHNA CUCTEMbI B [IPOCTPAHCTBE;
NpoeKTHas — NogaepXxaHune (yBenuyeHune) sana-
COB 9Heprum, Heobxoammon ans OYHKUNOHNPO-
BaHWA CUCTEMbI; CpefoBas — nogaepXXaHue BHy-
TPeHHero eguHcTea (OQHOPOQHOCTUN) U L{esI0CT-
HOCTU CUCTEMBI.

dopmupoBaHME KOMIMEKCOB (TeTpag), co-
CTOSILLMX U3 YeTblipex NOACUCTEM Pa3HOro T1na,
SIBNSIETCA €CTECTBEHHbLIM CMNOCO60M CaMOOpraHu-
3aumm areHToB B NPOCTPaAHCTBE 3KOHOMUYECKMX
cucteM. [Npun 3TOM BKIIOYEHHOCTb ABYX CyObEK-
TOB B 06LLYIO TeTpaay KayeCTBEHHO onpenens-
eT XapakTep B3avMMOOTHOLLEHUA MeXAY HUMW.
OTHowweHusA mMexay cybbekTamu, 3aHMmaroLLm-
MU NMPOTUBOMOJIOXKHbIE MECTa B CTPYKType Te-
Tpagbl («06beKTHas NogcucTemMa — npoLeccHas
noacuctema», «CpefoBas nogcucrema — npo-
eKTHas nogcucrtema») (CM. puc. 2), OTHOCATCS,
KakK npaswuno, K cpepe BHYTPUCUCTEMHOWM KOH-
KypeHunn. 3gecb Hanbonee CUibHbI CUMbI OT-
TankueaHus, passogsline nNoacucTemMsl B pas-
Hbl€ CTOPOHbI 3KOHOMMWYECKOrO NPOCTPaHCTBA.
OTHoOLLEHUs Mexay cocegHMMM noacuctemamm
B TeTpage («0b6beKkTHas — cpefoBas», «Cpefo-
Bas — NpoueccHas», «npoLeccHas — NpoeKTHas»,
«MPOEKTHasA — 06bEKTHAs») TArOTEIOT K cdepe
koonepaumn. 3aecb AOMUHUPYIOT CUSTbl MPUTSKE-
H¥s, o6ecneymBaroLLmMe NO3UTUBHBIE OTHOLLIEHUS
Mexay NoAcMCTEMaMMU.

TeTpagHas koHLUenums npegMeTHon 06nacTu
MOLENUPOBaHNS CBA3LIBAET C KaXA0N 39KOHOMU-
YeCKOWM CUCTEMOWN KOMIMIIEKC U3 YeTbIpex noacu-
CTEM — CpefioBOW, MPOLIECCHON, MPOEKTHON 1 06b-
€KTHOW. TeTpaHbI KOMIMNEKC MOXHO paccmarpu-
BaTb, C OOHOW CTOPOHbI, KaK pesynsTar rpynnupos-
Kv (KOMMO3ULM) OTHOCUTENBHO CaMOCTOATENbHbBIX
CUCTEM YETbIPEX TUMOB, C APYroli CTOPOHbI, Kak pe-
3ynbTat 4EKOMMNO3ULIMN SKOHOMUYECKOW CUCTEMBI
Ha B3aMMOLEWCTBYIOLLME NMOLACUCTEMbI YEThIPEX
TMNoB. B uenom komnnekc npencraBnaeT cobom
NATUINEMEHTHYIO CTPYKTYpPY, B KOTOPOW KpOME He-
TbIPEX YKa3aHHbIX MOACUCTEM NPUCYTCTBYET MATLIN
3MEMEHT, MPEACTaBNAIOLLIMA CUCTEMY B LIESIoM. Ta-
KUM 06pa3oMm, anieMeHTaMm NpeaMeTHOM 061acTu
MOZENIMPOBaHWA ABNAOTCS NeHTagbl — NHTErPUPO-
BaHHblE NATUINIEMEHTHbIE KOMMIEKChI.

Ha ocHoBaHWW BbICKa3aHHbIX B JaHHOM pas-
Oene ctatby NOMOXEHUA MOXHO caenaTb crne-
JyroLine BbIBOAbI, KacaloLmnecs CTPYKTypbl OT-
HOLLIEHUI MeXAay CUCTeMaMM Kak afemMeHTamu
npegMeTHoM 061acTn MOAENUPOBaHNS.

1. KOHKypeHUuus Mexay OogHOTUMHbIMWU CU-
cTeMamu (Hanpumep, 06bEKTHbIMU cucTeMa-
MU — OBYMS NPEAnpPUATUAMU, ABYMSA UHCTUTYTa-
MU, ABYMS NPOEKTaMu U T.M.) CyLLEeCTBEHHO OT-
nM4aeTcs OT KOHKYPEHLMN Mexay pa3HOTUMHbI-
MU cucTemMaMn (Hanpumep, Mexay 06bLeKTHON
N NPOLIECCHON cucTemMamu, Mexany nNpoeKTHON
N cpenoBor cuctemamm m T.n.). B nepsom cny-
Yyae aHanM3 B3aMMOAENCTBUA CUCTEMbI C BHY-
TPEHHEeN 1 BHELLHeWn Cpefon onmpaeTcs 06bIYHO
Ha KOHLENuMIo uenovek fob6aBneHHOM CTOMMO-
cTu. Bo BTOpOM cny4ae onopHoOr MoAenbto cny-
XWUT KOHLenuma TeTpagasbl.

2. KoHkypeHuus B cdhepe OOHOTUMHLIX CU-
CTEM CBfi3aHa, rnmaBHbIM 06pa3oM, C BO3MOX-
HOCTbIO BKJTIOYEHUSA AAHHOW CUCTEMbI B YCTON-
YMBYIO LIENOYKY Ao6aBIEHHOM CTOMMOCTHM (MO-
CTaBKa Cbipbsfi M MaTepuanos, peanusauyus
npon3BeneHHon npoaykumm). Takoe BKItoYe-
Hue obecne4ynBaeT cTabunbHbIN COHBLIT NpPO-
OYKUUKM [aHHOW cucTembl. 34ecb Cy6bLeKTOM
KOHKYpPEHL MM BbICTyNaeT 06bEKTHAA CUCTEMA,
B TOM 4uCne npegnpusaiTme, XoNguHr, otTpachb,
PEernoH 1 T.M., a NPeAMETOM KOHKYypeHUnn —
BKJIIOYEHME B LENOYKYy [06aBNEHHOW CTOU-
MoCTWU. AnbTepHaTuUBHbIA Nogxopn 6asupyeTcs
Ha CUCTEMHOM BUOEHUN SKOHOMUKU U OPUEH-
TUPYETCA Ha BKIKOYEHME OOBLEKTHOM CUCTEMBI
He B NIMHENHYIO Luenoyky fob6aBfieHHOM CTOu-
MOCTH, @ B LUMKIIUYECKYIO CTPYKTYpPY TeTpagbl.
TeTpapa BbicTynaeT 34eCb Kak OTHOCUTESbHO
CTabunbHbIN KOMMNEKC YETbIPEX NMOACUCTEM,
COBMeCTHas OenaTenbHOCTb KOTOPbIX o6ecneyn-
BaeT (PYHKLMOHMPOBaHME KOMMeKca BO Bpe-
MEHM 1 B npocTpaHcTee. [pn 3ToM o6bekTHas
nogcuctema obecnevmsaeT BOCNPON3BOACTBO,
npoueccHasa — noctaesky marepuasnos U KOM-
NNEKTYOLWMX, MPOEKTHAA — UHULMaLMIO NHBE-
CTULMNOHHO-MHHOBALMOHHbLIX NPOEKTOB, Cpefo-
Basi — BHyTPEHHIO cTabunmsaumio n rapMoHu-
3aumo OTHOLLUEHWUI C BHELLUHMM MUPOM. Bknto-
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YeHue NpeanpuaTUA B TETpaay co3naet bonee
HaOeXHble CUCTEMHbIE YCNOBUA YCTONYNBOCTH
ero fefATenbHOCTU, YEM BKIIIOHEHNE B LLEMOYKY
[o6aBfieHHON CTOMMOCTN, NOCKONbKY nocnen-
HA o6ecneynBaeT TOMbKO YCIIOBUA peanusa-
Lun NpoayKumMn, HO He obecneYvmBaeT NHBECTU-
LUWMOHHO-UHHOBaLMOHHOE pa3BuTue.

3. Ha MWKpoypoBHE MOXHO rOBOPWUTb
O KOHKYPEHLMU MexXay pa3HOTUMHbIMU CUCTe-
Mamu. Hanpumep, KOHKypeHuua mexnay o6b-
E€KTHbIMW N NPOLECCHLIMU CUCTEMAMN MOXET
NposBNATLCA B anbTepHaTMBax NoTpebuTens
npu BbibOpe npousBoauTensa npopykrta. Ecnu
B KayecTBe npoussoautTens notpebutens Bbl-
6npaeT 06bLEKTHYIO CUCTEMY, TO OH MOXET pac-
CYMTbIBaTb Ha YCTONYNBOCTb CBOUX OTHOLLUEHUI
C Npov3BoAUTENEM M NOAAEPXKY JKcnnyara-
UMn B Te4YeHne OnTenbHOro BpemMeHn. Ecnu
noTpebuTens BbibUpaeT B Ka4ecTBe NPOU3BO-
OuTens npoueccHylo cuMcTemMy, Kotopas Tec-
HO CBfi3aHa C NPOCTPaHCTBOM TOBApPOB, TO OH
He MOXEeT paccyuTbiBaTb Ha NOAAEPXKKY B TeYe-
HWe ONUTENbHOro BPEMEHU, HO MOXET paccHu-
TbiBaTb Ha 3aMeHy NpogdykTa 6o1ee HOBbIM (CO-
BPEMEHHbIM) UM Ha Nepexof K Apyromy npo-
n3BoauTenio.

Ha mMakpoypoBHe Cy6bEKTOM KOHKYPEHLINN
SIBNAETCA OfHA U3 YeTbIpeX MNOACUCTEM MaKpO-
3KOHOMUKM — 06bEKTHas, NpoLeccHas, NPOeKT-
Hasa unu cpefosas. [pegMeToM KOHKYpeHLnn
ABNAETCA BbIGOP OQHOM U3 3TUX Pa3HOTUMHbIX
noacuUCTeEM B Ka4eCcTBe OMOPHOM Npu nepcrnek-
TUBHOM MaKpO3KOHOMMWYECKOM MfiaHMpoBa-
HuW. B 3aBMCUMOCTM OT 3TOro BbIGOpA Uene-
BOW (DYHKUMEN CTpaTernyeckoro niaHnpoBaHus
SBNAETCHA NpeacTaBNeHne 3KOHOMUKM AaHHOW
CTpaHbl B BUAe 06bEKTHOM, NPOLECCHOM, Npo-
E€KTHOW Ui CpefoBOM CUCTEMBI.

B npouecce nnaHMpoBaHWa BO3HNKAIOT anb-
TepHaTuBbI, CBA3aHHbIE C BLIGOPOM cTpaTernm
pasBuUTUA: OpPUEHTaLMA Ha pa3BUTUE OOBLEKT-
HOWM CTPYKTYpbl, o6ecrne4ymBatoLLien yCTonum-
BOCTb BO BPEMEHMU, UM OpUEHTaunsa Ha pas-
BUTME MPOLECCHON CTPYKTYpbl (OpneHTayms
Ha pa3BuTME B reorpadm4eckom nnm npegmeT-
HOM MPOCTPaHCTBE).

OCco06eHHOCTU KOHKYpeHUun moaeneu

B npocTtpaHcTBE KOMMNbIOTEPHO-MaTEMaTUYe-
CKMX Mofenen SKOHOMUKK CTPYKTypa B3anMo-
OeCTBMA 3KOHOMUYECKUX CUCTEM OTpaxkaeTcs
B MepBylo ovepepb B BUAE YeTbipex Knaccos Mo-
Oenen: areHTHO-OpUEHTUPOBAaHHbIX, 3KOHOMETPU-
YeCKWNX, KOTHUTUBHbIX N paBHOBECHbLIX. [ToHATME
MOOenupoBaHus NpeanonaraeT CBsA3b CTPYKTYpbI
NpeaMETHON cdhepbl MOOENMPOBAHNS N CTPYKTY-
pbl NPOCTpPaHCTBa MOAENen Kak MHCTPYMEHTOB
3KOHOMMYECKOro aHanuaa (MporHosa, CUHTesa
n 7.n.). CTpyKTypa NpoCTpaHCTBa KOMMbIOTEP-
HO-MaTeMaTN4ecKnx Mogenen 3KOHOMUKM [OSXK-
Ha COOTBETCTBOBATb CTPYKTYpPEe SKOHOMUKMK Kak
NpOCTpaHCTBa B3aMMOOENCTBYIOLLIMX 3KOHOMUYeE-
ckux cuctem. MNpegnaraemas B cTatbe KOHLUEN-
U1 MOJenMpoBaHUsa OnupaeTcs Ha CyLlecTBO-
BaHWe B3aMMHO OOHO3Ha4YHOro COOTBETCTBUSA
Mexgay TMnaMmm 3KOHOMUYECKUX CUCTEM U BUAa-
MW Haubosee LUMPOKO MPUMEHSEMbIX KOMMbIO-
TEepHO-MaTeMaTnyecknx mogenen (taén. 1).

MpuBeneHHble B Tabnvue 1 NpocTpaHCTBEH-
HO-BPEMEHHbIE XapaKTEPUCTUKN IKOHOMUNYECKMX
CcUCTEM JONYCKalT NHTeprpeTaumio CUCTEM KakK
YCIOBHbIX BnagenbsLes pecypcoB NpoCTpaHcTea
M BPEMEHU, UCNOSb3YeMbIX AN NPOAYKTUBHON
neatenbHocTn cuctemM. IMeHHO 06beKTHbIE CU-
CTeMbl, Hapagy co cpefoBbIMKU, MOMYT paccma-
TPUBAaTbLCA Kak coBnagesbLibl peCypCoB BpeMeHM,
a npoleccHble 1 cpedoBble — Kak coBnagesbLpl
pecypcoB npoctpaHcTea. [pu aTom npeanosno-
>KEHMM OCHOBOW B3aMMOLENCTBUA BCEX YETbIPEX
BWOOB CUCTEM SIBNAETCA OOMEH NPOCTPAHCTBEH-
HO-BPEMEHHBLIMU N 3HEPreTUYECKMMU pecypcamm
B LEeNsAx obecnevyeHuns Kaxxaom cUcTeMbl BCEMMU
BUOAMMW PeECYPCOB, HEOOXOAMMbBIX OIS ee OYHK-
LMOHMpOBaHUs (CM. puc. 2). B pamkax tetpagbl
BO3HMKaIOT CBOE06Ppa3Hble KOHKYPEHTHO-KooMne-
pauMOHHble OTHOLLUEHUA MEXAY yYaCTHUKaMMU.
Kak 6b110 oTMe4eHOo B npedblayLiemM pasgene,
06bEKTHasa M npoueccHas NnoacucTeMsbl, a Tak-
>Xe NPoeKTHas N cpefgoBas He MOryT O6MeHu-
BaTbCH pecypcamun HEMOCPEACTBEHHO, MOCKOSbKY
B TETpage OHW OTAeneHbl Apyr OT apyra apyru-
MU nogcucremMamun. HanpoTue, napsl «06beKTHas
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T 6nuy 1. CooTBETCTBME TUMOB SKOHOMUYECKMX CUCTEM U KT CCOB UX KOMMbOTEPHO-M TeM Tu4e-

CKUX mopenen

Table 1. Correspondence between types of economic systems and classes of their computer-mathema-

tical models
Tunbi X p KTepHble 0CO6eHHOCTN Kn ccbl KOMNbIOTEpHO- OCHOBH §l CTPYKTYpH £
9KOHOMUYECKUX | 3KOHOMMYECKOW CUCTEMbI M TeM TUYEeCKUX eauHuL Mopenu
cucrtem (nok nu3 uMsa BO BpeMeHU mopgenen Basic structural unit
Types " B MPOCTp HCTBE) Classes of computer- of the model
of economic Characteristic features mathematical models
systems of the economic system
(localization in time
and space)
OG6bLEKTH A Jlok nu3 ums B NpocTp HCTBE, | ArEHTHO-OPUMEHTUPOB HH A | Mogenb OyHKUMOHMPOB HUS
cucTem NPOJSIOHTNPOB HKE BO BPEMEHWU | MOAENb reHT B CUCTEMHOW cpefe
MpoueccH A OKCN HCuSA B NPOCTP HCTBE, OKOHOMETpUYECK 5 Mogenb p 3BUTUS NpoLecc
cucTem JIOK N3 LMsi BO BPEMEHU MoZenb B CUCTEMHOW cpefie 1 ee
OKPYXXeHUn
MpoeKTH s Jlok nu3 uwmst B NnpocTp Hctee | KOrHUTUBH 51 Mopesb Mogesb nonyyeHusi HOBOro
cucTem 1 BO BPEMEHU 3H HUS 4N UHHOB LIMOHHOW
nenaTenbHoCTH
CpepoB 1 OKCM HCUS B NPOCTP HCTBE P BHOBecH s Mopenb Mopenb yHKUMOHNPOB HUS
cucTem 1 BO BPEMEHM cybcpen ofist Corn COB HHOro
B3 MMOJEWCTBUSI TEHTOB,
NPOLIECCOB M NMPOEKTOB

nogcucTemMa — cpefoBas nogcucremar», «cpego-
Bas nogcucrtema — npoueccHas nogcucrema,
«MpoLueccHas noacmcTema — NpoeKTHas NoACK-
cTemMa», «MPOEKTHaa NOACMCTEMA — OObeKTHas
noacmuctema» MOryT paccMaTpuBaTbCs Kak UM-
MaHEHTHO NPeapPacnosioKeHHbIe K KoornepaLmoH-
HbIM B3aUMOOTHOLLEHUSM.

MbI npnxoamMm K BbIBOAY, YTO NP NOCTpoe-
HUW KOMMSIEKCHOW MOZENN 3KOHOMUYECKOWN CU-
CTEMbI Ha OCHOBE UCMOSIb30BaHUSA areHTHO-0Opu-
€HTMPOBaHHOW, SKOHOMETPUYECKOW, KOTHUTUB-
HOW 1 paBHOBECHOW MOAENEN B3aUMOOTHOLLIEHNS
MeXAy HAMM JOMKHbI OTpaXkaTb B3anMOOTHOLLIe-
HUSE MeXy OObEKTHOW, NPOLIECCHON, MPOEKTHON
W CpefoBoOi nogcucTteMamMmm SKOHOMUYECKON CU-
cTembl (puc. 3).

CopepyxaHve NMHUN, XapakTepuayoLLmx B3a-
UMOLENCTBMA MeXOy COCEeOHMMUN 3NeMeHTamu
Ha pUCyHKe 3, onpedenseTca B COOTBETCTBUK
C XapaKTepucTukaMu B3aMMOOeNCTBUS Mexay
nogcucTeMamu TeTpabl Ha PUCYHKe 2.

Bbi6op knacca KOMMbOTEPHO-MaTeMaTunye-
CKOW MOLENN CYLLIECTBEHHO BMSIET Ha MHTEppe-

Taumo pesynstaToB MofenuposaHus. Ecnu umc-
nonb3yeTcs areHTHO-OPUEHTMPOBaHHAs Mogenb
C PMKCMPOBAHHBLIM MHOXECTBOM areHToB, TO
13 Nons 3peHns uccnegoBaTens MoOXeT BbinacTb
3Ha4MTeNnbHasa YacTb MHOPMaLUK, oTpaxato-
LLie 9BOMIOLMIO MOAENNPYEMOI CUCTEMBI, B TOM
yncne N3MeHeHue coctaBa areHToB M NPUHLK-
noB Mx B3ammopencteuns. B cBA3n ¢ 3TuM Ha-
pacTaHue CUCTEMHbIX ANCAYHKLNA, MPUBOLALLMNX
B KOHLIE KOHLIOB K PEBOJTIOLMOHHON NEepecTporike
OpraHuM3aumMoHHONM CTPYKTYpPbI, caenaeTt fosro-
CPOYHBIN MPOrHO3 AEATENbHOCTU CUCTEMbI He-
[OCTaTo4HO onepaunoHasnbHbIM. Mogo6HO 3TOMY
BbI6OP IKOHOMETPUYECKOM MOLENN B KayecTBe
6a30B0OW 3aTPyOHAET aHanM3 OopraHn3aunoHHOro
cocTtaBa cuctemMbl. MeTogbl COeAMHEHUS fAaHHO-
ro TMna mopgenen paccmoTtpeHsbl B [1]. B obuem
cfny4ae BO BECb POCT BCTAOT 3a4ayun nocrpoe-
HWA KOMMJSIEKCHOW Mogenu, cBo60AHON OT HeJo-
CTaTKOB areHTHO-OPUEHTUPOBAHHOW, 3KOHOME-
TPUYECKOW, KOTHUTUBHOWM U paBHOBECHOM Mofe-
Nen N MHTErpupyoLLLE [OCTOMHCTBA YKa3aHHbIX
Mopenemn.
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Puc. 3. CTpykTyp KOMMNEKCHOM MOZENN CUCTEMBI

Fig. 3. Structure of the complex model of the system

B utore B npoctpaHcTBE Mofenen gaHHOWM
3KOHOMWYECKOM CUCTEMbI KOHKYPUPYIOT cneay-
oLune noaxodbl K MOAENMPOBAHMIO. AreHTHbIN
Noaxon, KOHKYPUPYET C NPOLECCHbIM, MOCKOSbKY
areHTHbIV OPUEHTMPOBAH Ha CBA3HOE U YCTONYU-
BOE pa3BUTME CUCTEMbI BO BPEMEHM, a NnpoLec-
CHbIV — Ha NPOCTPaHCTBEHHYIO CBA3HOCTb U pac-
npocTpaHeHne B NnpocTpaHcTee. Llenn yctonym-
BOr0 pasBUTMA U PbIHOYHOIO 3KCMaHCUOHM3Ma
ABMATCA ansTepHaTUBHbIMU. B peanbHbIX Mo-
[ensx ogHa M3 3Tux uenen obbI4HO BKOYaeT-
Csl B KpUTepuasbHyo 4acTb Mogenu, a gpyras —
B OrpaHnuuTenbsHyto. B pamkax octpoHanpasneH-
HOW cTpaTernm aTu Lienm MOXHO paccMaTtpusaTb
KaK HeCOBMECTUMbIE.

Oco6eHHOCTU NOCTPOEeHUS
KOMMJIEKCHbIX MoAenen
3KOHOMMYECKUX CUCTEM

PacnpoctpaHeHne matemaTtnyeckmx, a B gasb-
HenLeM KOMMNbITEPHO-MaTemMaTn4eCckmx Moge-
1er B 9KOHOMUYECKOM NnTepatype, HadmHas ¢ ce-
peanHbl XX B., MOXHO 6bIS10 6bl Ha3BaTb TPUYM-
hasibHbIM LLecTBMEM. BmecTe ¢ TemM Ha 3TOM NyTH
06HapyXunncb TPygHOCTW, CBA3AHHbIE C HEefo-
CTaTOYHOCTBIO KPUTUYECKOro OTHOLLEHWA pa3pa-
60T4YMKOB MoZernen K npobneMam MeTO4oNormm
NOCTPOEHUS U MHTepnpeTauun mogenu. B uenom
NPOCTPAHCTBO MexAy 06bLEKTOM MOAenupoBa-
HWMA 1 MOLENbIO OKa3anocb CBOEro pofa «Hu4en-
HOWM NOJSIOCOM>», KOTOPYIO 3HAYUTENbHOE YUCHO
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pa3paboT4MKOB nepecekanu B YCKOPEHHOM pe-
XUMe, NOSb3YACb UHEPLIMEN, HAKOMNEHHOM B XO-
[e AOMOAENbHOro uccnefoBaHus (Mpy ABUKEHWUN
OT 06bEKTA K MOAENN) U MaTeMaTUYECKOro 1ccne-
JoBaHWa mogenu (Mpy UHTepnpeTaumm MOaenb-
HbIX pe3ynsTaToB). B nouckax npeogonexHus aTmx
npo6nem 6bina pazpaboTaHa KoHLenumsa gokasa-
TenbHOro MogenuposaHus [5, 9], ceasbiBatoLLas
HaOEe>XXHOCTb MOAESbHbIX PE3YNLTaTOB C KA4ECTBOM
NpoBeAeHUs KIYEBbIX 3Tan0B MOAENIMPOBaHUS.

B paHHOM pasgene Mbl NoKasbiBaeM, Kakyto
posfib UrpatoT OTHOLLEHUA KOHKYPEHLMN U KOJ-
naéopauum Mexgy MoaensMu B npouecce no-
CTPOEHMS U MHTepnpeTaunm KOMNbIOTEPHO-Ma-
TemMaTN4ecKuUx Mofenen 3KOHOMUYECKUX CUCTEM.
Bynem opveHTUpoBaTLCA Ha CrieaytoLLyro nocne-
[OBaTeNIbHOCTb KIHOYEBbLIX 3TANOB NOCTPOEHUS
mMozenu (taén. 2).

T 6nuy 2. KntoyeBble 3T Mbl MOCTPOEHNUS MOOENU
Table 2. Key stages of model construction

Ha kaxgom atane pas3paboTymk MOAenun pe-
waet npobnemy BblI6Opa OQHOrO U3 AOCTYMHbIX
ONs Hero BapuaHToB Ans NonyYeHus pesynbra-
Ta gaHHoro aTtana. 1o cTeneHn BAMUSHUA Ha KO-
HeYHbIV pesynsTaT ModenMpoBaHus HambonbLuee
3HayeHve nmeeT aTtan 3, B Xxoge KOTOPOro AOMKHO
6bITb CCOOPMUPOBAHO CUCTEMHOE BUAEHME OOb-
eKkTa mogenuposaHusa. KoHKypupytoLme 3nech
BapuaHTbl, N0 CyTW, ONPefenstoT, kKakasd UMEeHHO
mMogdenb 6yaeT n3bpaHa B Ka4yecTBe OCHOBbI Anis
NpoBeAEHMA BCEX NOCNENYOLLNX 3TanoBs.

[nsa pokasaTtenbHOCTM Moaenn Heob6xoanmo,
YTOObI KaXAbI 3Tan MOAeNMpPOBaHus, B TOM YMC-
ne BbI6Op annapara, uenu, o6bekTa MOAenMpo-
BaHuA, cnocoba, KanMbpoBKM N MHTepnpeTauun
MOLENM, OCYLLECTBMANCA B YCIOBUAX MOLENb-
HOW KOHKypeHuuun. Kaxxgoe NpoekTHoe peLle-
HWe OOMKHO ObITb Pe3ySIbTaTOM KOHKYPEHTHOIo

Homep CopepX Hue aT n Pe3ynbT T3t n OCHOBHbIE KOHKYpUpY-
3T n Stage content Stage result lolmne B pn HTbl
Stage Main competing
number options
ot n1 Onpepenexve cpefpl (MPOCTP HCTB ) Onuc Hue B LENAX MOAENUPOB - | ® OPTOJOKC fbH A
ncenefoB HUs, BKIMIOY AT KUe ee Co- HUSA HEO6X0AMMBIX (PP TMEHTOB 3KOHOMMUYECK i
CT BrsowWme (noacpensbl), K K pene- YK 3 HHbIX Cpef C y4eTOM WX Teopus;
B HTHble PP FMEHTbl 3KOHOMUYECKOMN B3 WMOBNVAHUA * FEeTEPOLOKC MbH
TEopuMn, M TeM TUHYECKOro nn p T, SKOHOMMYECK 51 TEOpHS
COLM JIbHO-NCUXONOTMYECKNX X P KTe-
PUCTMK OOLLECTB , UHADOPM LIMOHHO-
KOMMbIOTEPHbIX BO3MOXHOCTEW U TEXHO-
NOTUIA, OMbIT P 3p 6OTKU N NPUMEHE-
HWA MOoZenen n ap.
Ot n2 | OnpepenexHne o6bEKT MOQENVPOB HUS | YTOYHEHWe rp Hu, * 06BEKT MOAENVPOB -
MOAENUpPyeMoro o6beKT HUSA K K eAMHOE Lienoe;
B OYHKUMOH NbHOM, * 06LEKT MOAENMPOB -
AMWUHUCTD TUBHOM, HUS K K CIIOXHOCO-
reorp ¢oM4eCKOM 1 COLM MbHO- CT BH 5 cucTeM
3KOHOMMYECKOM NPOCTP HCTB X
WK NleHA pHOM BpeMeHu
31 n3 | Onpenenexve npegmetr mopenvpoB - | Onuc HWe Mopenupyemoi * 06BEKTH £, MpoLec-
HUA K K CUCTEMBI CUCTEMbI K K OTHOCUTEJIbHO CH 1, MPOEKTH #A Unn
YCTOMUYMBOro 06p 30B HUSA cpefoB Al CUCTEM ;
B CPEAe MOAEIMPOB H1A e TETP AHbIA KOMMMEKC
ot n4 DopMynMpoB HUe uenMmn 3 g 4 YTOYHEHH AU P 3BEPHYT A ® NIPOEKTUPOB HUE;
MOOennpoB HUA B KOHTEKCTe cpenbl MNOCT HOBK Uennun3 g 4y * H nu3;
MoOennpoB Hus MoaennpoB HUA * MporHo3
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OKOHY Hme T bnmibl 2

Ot n5 | OnpegeneHve Npeanockiok (gonyye- COBOKYMHOCTb NMPVHUM €MbIX *M KCUMU3 LUs
HWIA) NPV NOCTPOEHUN MOAENMN B NMpoLecce MOAENNPOB HUS MonesHocTy;
KCUOM TUYECKMX oM KCUMM3 LS
( NPVOPHBIX) NPEANONIOXEHWUNA, CBAIZHOCTU;
OTHOCSILLMXCS B TOM 4Yucne
K SKOHOMMUYECKO TEOpUU, °M KCMMUS Lns
M TeM TU4YeckoMy nn p Ty, yeTONmMBOCTH
COLUM NbHO-MCUXONOrMYECKUM
X P KTEPUCTUK M
obLLecTB , MHOOPM LIMOHHO-
KOMIMbIOTEPHBIM BO3MOXXHOCTAM
N TEXHOMOTUAM, OMbITY
p 3p 6OTKM 1 MPUMEHEHUS
mMogzenen n ap.
ot né6 DopMUPOB  HNE MHAPOPM LIMOHHOM 6 3bl | [PYNMMPOBK , CTPYKTYPU3 LnsA * IeT NN3NPOB HH A
MOAENNPOB HUA M COMN COB HWE 3NIEMEHTOB MHpopM Umns;
MCXOOHON MHGOPM LMK Ans * IPervpoB HH s
NOCTPOEHUA N UHTEpPNpPeT uun NHCPOPM  LiSE;
Mogenu
® KOMMJIEKCH A
MHGOPM LUMA
ot n7 Bbi6op o6Lero (n p MeTpUYECKOro) O6Lwmii BUO MOAENN UNWN OOLLMIA | ® NIMHENH 51 MOLENb;
BUO MOJENMU B COOTBETCTBUM NrOpUTM P CHETOB BbIXOAHbIX * HeNMHEIH 5 Mopenb
C MPVHATLIMUY JONYLLEHUAM (3T N 5) noK 3 Tenen Moaenu ans
M UCXOOHOW MHAOPM umen (3T n 6) nocnegyowien cneunguk uum
een p MeTpoB
ot n8 MocTpoeHue n B nua umsa (nposepk MonHocTbiO0 cneunuuUMpoB H- * METOL4 H UMEHbLLUX
0EKB THOCTU U 3hHEKTUBHOCTH) H A Mofenb, nognex L, fnpu KB Ap TOB;
Mofenn 06beKT ANs JOCTUXKEHUA HEO6X0ONMOCTU M TEM TuYe- o METOA H WUMEHBLLIMX
NocT BRIEHHON Lenu CKOMY H JIN3y 1 SKOHOMMe- Mogyreit;
CKOM viHTEprpeT Lv * MeTof, YeObbILLEeBCKON
MNPOKCMM LMK U ap.
ot n9 VHTepnpeT uus NOnyYeHHbIX OTBETbl H BOMPOCHI, ® TOYH §1 OLEHK ;
pes3ynsT TOB NPUMEHUTESIBHO NOCT BfIEHHbIE BP MK X LeNnen |, BEPOSTHOCTH A
K npeameTy v Lenu MOAenvMpoB Hus M3 O 4 MOOenupoB HUs OLIEHK ;
® HEYETK § OLUEHK W ap.
371 n 10 | OnpegenexHve rp HUL, NPUMEHNMOCTH Onuc Hue 061 CTU, B KOTOPOW ® OFP HUYEHH A1 06/ CTb
NOCTPOEHHOW MOAENN BO3MOXHOCTb [€KB THOIO B MPOCTP HCTBE
1 3thpdheKTUBHOrO NPUMEHEHNS noK 3 Tenen
Mofenun B COOTBETCTBUN 1 BO BPEMEHMY;
cuenaMnins a 4 mu ® OFp HUYEHH §1 061 CTb
MOZENMPOB HMs ABNAeTCS B MPOCTP HCTBE
060CHOB HHO MoK 3 Teneii Npu
HeonpeaeneHHoOM
BpPEMEHN

Bbl6opa. B cuny oTHOLLEHWI 3ameLLaemMocTy 1 [o-
MOJTHAEMOCTU BbIOOP PELLEHMS Ha KaXOoM Luare
onpepenseT orpaHNYeHns ons NPUHATUA peLle-
HUIA NpY NPOXOXAEHUM OPYrMX 3TanoBs, 3amMella-
€Mble KOMMOHEHTbI KOHKYPUPYIOT ApYr C OpYroMm.
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BbI60p 0OHOMO M3 HUX MOXET OTpaXaTbCs Ha BCEN
LenoYke NPOeKTHbIX PELLEHWUIA.
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caHua mMopenu fBngeTcs Bbl6GOp BapuaHTa
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CUCTEMHOrO NPEeACTaBneHns (BUAEHUS) OObEK-
Ta mogenuposaHus. Bbibop mexay npencras-
neHneM obbekTa B BMAe cpenoBoOun, npolecc-
HOW, NPOEKTHON, 06BLEKTHOM UK TETPAOHON CU-
CTeMbI onpegenseT TMn Mogenn, NpUMeHSemMon
OS151 KOMMbIOTEPHO-MaTEMATUHYECKOrO ONMCaHUs
cuctembl. MogenvpoBaHue npegnonaraeT Bbl-
60p OOHOWN N3 YEeTbIPEX BUAOB MOAENM: A1 Cpe-
JOBOWM CUCTEMbl — PABHOBECHOM MOZenu; ansg
NPOLECCHON — 3KOHOMETPUYECKOW; Ansi NPOEKT-
HOM — KOTHUTMBHOW; ANt OGbEKTHOW — areHTHO-
OPVEHTUPOBAHHON; ONA TETPAQHOro KOMMeK-
ca — KoMnrnekcHon mofenu. lNepsble YeTbipe TU-
na mogenen OTHOCATCH K YUCHY NOTEeHUManbHO
KOHKYPUPYIOLLUX M nognexxaT anstepHaTtMBHOMY
Bbl6OpY. B KOMMEeKCHOM Mogenu, NOCTPOEHHOMN
no TeTpagHoOMy NPUHUMNY, NpeoaoneBarTcs
NPOTUBOPEYNSA MEXAY areHTHO-OPUEHTMPOBAH-
HOW, 3KOHOMETPUYECKOWN, KOTHUTUBHOM U paBHO-
BECHOM MOLENAMM 3a CYET opraHMsaLmm B3au-
MOAENCTBUSA MeXAY HUMU, COOTBETCTBYIOLLErO
B3aMMOAENCTBMIO 6a30BbIX NMOACUCTEM 3KOHO-
Muyeckon cuctemsl. Mpn 3TOM PYyHKLMOHMPO-
BaHWe KaXkaown NoacucTeEMbl U1, COOTBETCTBEHHO,
€€ MOJEeNu 3aBUCUT OT OeATeNIbHOCTM ocTalb-
HbIX TPEX NOACUCTEM TeTpanbl.

dopmurpoBaHue TeTpagHbIX KOMMEKCOB 6a-
3npyeTca Ha NPeAnonoXeHUn 0 BO3MOXHOCTMU
apdhekTMBHOM Konnaéopaumm Mexay paBHOBEC-
HOW N 9KOHOMETPUHECKOWN, IKOHOMETPUYECKOWN
M KOTHUTUBHOWN, KOTHUTUBHOW N areHTHOW, areHT-
HOWM 1 paBHOBECHOW MOAENSAMU U KOHKYPEHLMEN
MeXAy pPaBHOBECHOW M KOTHUTUBHOW, a Takxe
areHTHOM N 3KOHOMETPUYECKON MOJENAMM.

3 Knro4eHue

KOHKYpeHTHO-KonabopaunoHHble OTHOLLe-
HUA MeXAy TUNnaMm 3KOHOMUYECKMX CUCTEM NPO-
euMpyoTCs Ha Knaccbl 3KOHOMUKO-MaTemMaTnye-
CKMX MOJernen 1 onpefensioT LenecoobpasHoCcTb
N BO3MOXHOCTb MX KOMMJIEKCUPOBAHUSA.

ApceHan CMCTEMHOIO MOAENMPOBaHMA Npes-
CTaBJlIEH CErOfHA YeTbIPbMsA OCHOBHBIMW BUAAMMN
(knaccamum) mogenen: areHTHble, 3KOHOMETpUYE-
CKWE, KOTHUTMBHbIE, paBHOBECHbIE. ITOT nepe-

YeHb COOTBETCTBYET NepeyHio 6a30BbIX NOACU-
CTEM 9KOHOMMYECKOMN CUCTEMbBI: OOBbEKTHBLIE NOL-
CUCTEMbI MOLENUPYIOTCS C MOMOLLbIO areHTHbIX
Mogernen, NPoLEeCCHbIE — C MOMOLLIbIO 3KOHOME-
TPUYECKUX MOoJenemn, NPOEKTHbIE — C MOMOLLbIO
KOrHUTMBHbIX MOfefen, a cpenoBbie — C NOMO-
b0 paBHOBECHbLIX Mofenen. B aton cutyauum
NOCTPOEHNE KOMMIIEKCHON MOLENN SKOHOMUYe-
CKOW CMCTEMbI C NCMNOfIb30BAHNEM UMEIOLLLETOCH
apceHana Oo/mKHO OCYLLEeCTBATLCA NyTEM CO-
€0WUHEHUS areHTHOW, 9KOHOMETPUYECKON, KOTHU-
TMBHOW U paBHOBECHOW MoLENeN B COOTBETCTBUN
€O cxemoWn TeTpagpl. [1pn 3TOM areHTHO-OpUeH-
TUPOBaHHasi, 3KOHOMETpPUYECKas, KOrHUTMBHaS
N paBHOBECHas MOAENN OOMKHbI OblTb CBA3aHbI
MeXxay cobor Takum ob6pas3om, YTOObI pe3ynbraT
paboTbl KaXXA0M U3 HUX 3aBUCES OT peaynbTaTtoB
paboTbl OCTasbHbIX.

Mopo6HO TOMy, Kak 06BbEKTHO-MpoLeccHas
KOHKYpeHLMa cpeaun peanbHbIX SKOHOMUYECKNX
CUCTEM MpPEOAONEBAETCA 3a CHET BKIHOYEHUSA
06BLEKTHOM M NPOLIECCHOM CUCTEM B TETpagy, T.e.
B €MHYI0 0O6BEMJIIOLLYIO CUCTEMY, MPOTMBOPEUNS
MeXAy areHTHOW 1 SKOHOMETPUYECKOM Mofens-
MU NpeofosieBaloTCs 3a CHET NOCTPOEHUA KOM-
nnekca ua 4etblpex BMaoB mogenen. MNMpm atom
JaHHble MOOENn AO0MKHbI 6bITb CBA3aHbI CUCTE-
MOW KaHanoB, obecrne4mBaroLLnX cornacoBaHue
NX OEeATENbHOCTH.

Ha kaxgom aTane mogenupoBaHus paspa-
60THMK CTaSIKMBAETCS C KOHKYPEHLIMEN NPOEKTU-
POBOYHbIX PELLEHUIN, HEOOXOOANMbIX 151 TPOXOX-
OeHuns aaHHoro atana. MNpeanoxeHHbii B paboTe
€0VHbIA NOAXOL4 K MPOBEAEHUIO BCEX OCHOBHbIX
3TanoB MogenMpoBaHuUa NO3BOMSET MOBbICUTL
YPOBEHb HALEXHOCTU MOAENEN U Npubnnxaet
K peannaauumn KoHUenuMn gokasatesibHoOro Mo-
OennpoBaHus.

JanbHenwee pa3BuTve faHHOM npobrema-
TUKMN CBAAI3AHO C geTanu3aumen npouecca no-
CTPOEHMS KOMMJEKCHbIX MOoAeNnen TeTpagHoro
TvNa v MHTepnpeTaumnen pe3ynLTaToB X aHanm-
3a B LeNX Co34aHnsA MHCTUTYTOB B3aUMHOW J10-
ANbHOCTM YH4aCTHUKOB 9KOHOMMUYECKOM AesaTenb-
HOCTW, 06eCMNeYNBaIOLLINX YCTONHMBOE pasBuTmne
3KOHOMUKM K 06LLIeCTBa.
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