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AHHOTAIUA

Cratbs mOCBsIIlIeHa PACCMOTPEHUI0 UMUTAIIMIOHHOTO MOJICIHPOBAHMS KaK MHCTPYMEHTa
MPOTHO3UPOBAHMS COLIMATBbHO-I)KOHOMHUYECKOTO Pa3BUTHsI PETHOHOB. BbIensoTcs OCHOB-
HbIE NMPEUMYIIECTBA U HEJOCTAaTKH METOJa, POBOJUTCS aHAJIU3 CYIIECTBYIOMIMX MOIXO0B
U TIOCTPOCHHBIX MOJIEJIeH, CPABHUBAIOTCS PE3YbTATHI U I€TAIOTCS BBIBOABI O IPUMEHUMOCTH
MMUTAIMOHHBIX Mojieneil. Ha ocHOBe MpoBeneHHOrO MCCIIEOBAHUS BBIIBUTAIOTCS MPEATIO-
JIOKEHHMSI O lajbHelIIeM UCTI0Ib30BaHUH HMUTAIMOHHOTO MOICTTUPOBAHUS JIJIsl IPOTHO3UPO-
BaHUS COLIMAILHO-9KOHOMHUYECKOTO pa3BUTHS PernoHOB. C MOMOIIBI0 3TOTO Kacca Mojemneit
PETHOHANBHOTO Pa3BUTHS MOCPEACTBOM psijia MOCIEI0BATEIbHBIX BHIYUCICHUI MOXKHO IMPO-
THO3MPOBATh TPAEKTOPHUIO PA3BUTHUS MPAKTUUYECKH JIF000H COIMaTbHO-9KOHOMUYECKOH crcTe-
MBI C YCTAaHOBJICHHBIMU MTapaMeTpaMHu NP BO3IEUCTBUHU PA3INYHBIX (PaKTOPOB U yclioBuil. B
OCHOBE METO/I0JIOTMH MTPOTHO3UPOBAHUS SKOHOMUUECKOH J1eATEeIbHOCTH PETHOHA JIEKUT KOH-
LEMNIUs, COITACHO KOTOPOW MPOTHO3 MPEACTABISAETCS KaK Pe3yabTaT U3MEHEHHs] HCXOIHOTO
COCTOSIHHMSI MOJIEJI PErHOHa Ha OINpeeNICHHYIO MEepPCIEeKTUBY MPHU 3a/1aBa€MbIX CLIEHAPHBIX
YCIIOBUSIX.

Uccnenosanus nonnepxanbl rpanToM PH® Ne 16-18-10017 Kommeke nporpamm mpo-

THO3UPOBAHUS SKOHOMUYCCKOI'O pa3BUTHUA PETrHOHA.

J1st DMTUPOBAHUS B HAYYHBIX HCCJICI0BAHUAX
bapxkanosa T.I'., Kokorkuna T.H., Bacunsesa E.O., becnanos /1.3., Llaperoponues E.N.
[lepcieKTHBBI KCIIOJIB30BAaHUS HMMUTALMOHHOIO MOJEIMPOBAHMS IMPU IMPOTHO3UPOBAHUU
COLIMAJIbHO-9KOHOMHUYECKOTO PAa3BUTHUS pEeTHOHA // DKOHOMHUKA: BUEpa, CerojHs, 3aprpa. 2016.
Ne 9. C. 44-59.

KiroueBnble ciioBa
NMuTanmoHHOE MOJETMPOBAHUE, TPOTHO3UPOBAHKE, PA3BUTHE PETHOHA, arEHTHOE MOJIE-

JUpOBaHHE.

BBenenue

B YCJIOBUSAX KpHU3UCa U HeyCTOﬁqI/IBOCTI/I O9KOHOMHWYCCKOT'O pa3BUTHUSA YIIPABJIICHYCCKHUC PCHIC-
HHSI CTAHOBSATCS 0COOCHHO CJIO’KHBIMU, OHU XapPAKTCPU3ZYIOTCA BBICOKOM TMHAMHYHOCTBIO. praB-
JICHIIbI MAKpOYPOBHS CTAJIKUBAKOTCA C HeO6XOJII/IMOCTBIO pcarupoBaThb HA USMCHATOIIUCCH YCIIOBUA
n pa6OTaTL C NCPCCCKAIIUMHUCA TTOTOKaAaMHU YIIPABJISFOIINUX BO3JICHCTBUIA. 3amorom yCeurHoro
n yCTOﬁ‘-IHBOFO Pa3sBUTHA J1000r0 peruoHa CTaroT HpOpa6OTaHHBIC, nOoCJICI0BATCIbHBIC, B(I)(l)el(-
TUBHBIC PCUICHUS, KOTOPbIC OAHOBPCMCHHO JOJI?KHBI OBITh IJIaHOMCPHBI U HAYYHO 000CHOBAHEI.
B cBs3u ¢ atuM BOIIPOC U3YyHYCHHUA COLUAJIBHO-3KOHOMUYCCKOI'O0 pa3sBUTUA PCTUOHA CTAHOBUTCA

0COOEHHO aKTyaJIbHBIM.
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Perunon siBnsieTcs coKHON COUATBHO-3KOHOMUYECKON CUCTEMOM, KOTOpas XapaKTepu3yeT-
st 00JIBIIMM KOJIMYECTBOM Pa3HOPOJIHBIX IEPEMEHHBIX U 0OPAaTHBIX CBSI3€EH, a TaKkKe 00beAUHSIET
B ce0e HenmpephIBHO MPOTEKAIOIIKe, AUCKPETHBIE U BEPOSITHOCTHBIE Ipoliecchl. g ocyiect-
BJICHHS YTPABJICHUSI TAKOW CJIOKHOW CHUCTEMOU TpeOyeTcs COOTBETCTBYIOIIUN MHCTPYMEHTA-
puil. TpaaulMOHHBIE KOJTMYECTBEHHbBIE METO/Jbl TPYJHO MPUMEHHUMBI JIJISl OMUCAHUS CIIOKHBIX
CHUCTEM M NMPOTHO3UPOBAHUS UX COCTOSHUS B KPATKOCPOUYHON M JIaJIbHECPOUHOMN MEPCIEKTUBE.
Jlnst mpeooneHust ATUX TPYAHOCTEH MCIOb3yeTCsd UMHUTAIMOHHOE MozaenupoBaHue. C nomo-
L0 TOTO KJIacca MOJeJeil peruoHaIbHOIO Pa3BUTHS TOCPEACTBOM psiia MOCIEI0BATEIbHBIX
BBIYMCIICHUI MOYKHO MPOrHO3UPOBATH TPAEKTOPHUIO Pa3BUTHS MIPAKTUUYECKH JIFOOOH COMaIbHO-
SKOHOMUYECKON CUCTEMBI C YCTAaHOBJICHHBIMU ITapaMeTpaMu IPU BO3AECHCTBUY Pa3INYHBIX (aK-
TOPOB M YyCJIOBUW. B 0CHOBE MeTOA0JI0TMH MPOrHO3UPOBAHUS SKOHOMUYECKON NEATEIbHOCTU
pEeruoHa JIeKUT KOHILIETIHS, COITIacHO KOTOPOW MPOrHO3 MPEACTaBISETCsS KaK pe3yabTaT u3Me-
HEHHUS MCXOJHOTO COCTOSIHUS MOJENIM PErMoHa Ha OINpPE/IENIEHHYIO MEepPCIEeKTUBY MPHU 3aj/laBae-
MBIX CIIEHapHBbIX YCJI0BUAX. B mponecce moaenupoBanus ucxoaHas 0a3a JaHHBIX NEPEHOCUTCS
B TOUYKY NMPOTHO3UPOBAHUS YePE3 MOCTPOECHHYIO MOJIEb PUUNHHO-CIIEICTBEHHBIX CBsI3el. [ Xa-
caes, LlpibaroB, 2002].

MeTon MMUTAlMOHHOTO MOZEIMPOBAaHUS MO3BOJISIET CO3/1aBaTh MOJENU CIOKHBIX CHUCTEM,
OMHUCHIBas c1a00 CTPYKTYypUpPYyEMbIE COLUATBHO-2KOHOMUYECKHE MPOLIECCH] B YCIOBUSIX HEOIpPE-
JICJIEHHOCTH C YYE€TOM CTOXaCTHUYECKHUX (PaKTOPOB Pa3IMYHON MPUPOJIBL, @ TaKkKe POPMHUPOBATH U
OLICHMBAaTh MHOTOBapHUaHTHBIE CLICHAPUHU PAa3BUTHS UCCIIEAYEMOM CUCTEMBI WU Mpoliecca, aHaJIN-
3UpoBaTh dPPEKTUBHOCTH YIIPABICHUECCKUX PEIICHUH U BRIOUPATh Han0oJiee ONTUMAIIbHBINA BapH-
anT pa3sutus [Llaperopoanes, 1998; [laperopoanes, Cemarun, Mocynosa, 2009; Tumupraneena,
I'pumun, 2015].

MMuTanmoHHOE MOJIETUPOBAHUE SBJISETCS BEChbMa MOMYJISPHBIM METOAOM OIMUCAHUS SKOHO-
MUYECKHUX IMpoueccoB. K HacTosieMy MOMEHTY CYIIECTBYET JOCTATOYHO MHOI'O KOHIIETIIIUNA UMU-
TalMOHHOT'O MOJIEJIMPOBAHUS TE€X WJIM UHBIX MpoleccoB U sBiaeHuil. [lon «umuTanuein» o0bdHO
MMOHUMAIOT BOCIIPOU3BE/ICHUE SIBICHUN, COOBITUH, 1eHCTBUN, 00bEKTOB. MIMUTAIMOHHOE MOJIEH-
pOBaHUE SBISETCS SKCIIEPUMEHTAIbHOW METOAMKOMN HCCIeTOBaHUsI JEHCTBUTENBHO CYIECTBYIO-
1€l AKOHOMUYECKOM CHCTEMBI 0 €€ CO3/aHHON CUMYISIIIMOHHBIMU METOIaMU MOJEIH, KOTopast
HeceT B ce0e coueTaHne 0COOEHHOCTEH KCIIEPUMEHTAIBHOIO OAX0a U CeU(PUUECKUX MTPUH-
LMIIOB PUMEHEHHUSI AIEKTPOHHON BhIUMCIUTENbHON TeXHUKU [Wnbun, 2007] [Ipu aToM B Mmoaenu

o0ecreunBaeTcs COXpaHEHNUE COOTBETCTBHSI MEXKIY MTapaMeTpamu.

HO}IXO[[I)I HUMHUTALUOHHOTO MOJIECTUPOBAHUSA

K 0CHOBHBIM 1OX01aM UMUTALIMOHHOTO MOJEIIUPOBAHUS CIEAYET OTHECTH: CUCTEMHYIO JIU-
HaMHUKY, TUCKPETHO-COOBITHITHOE MOJIeNUpOBaHue, areHTHoe MonenupoBanue [Koposun, 2012].

Taxxe B HCCIIeTOBaHUIX BCTPCHANOTCA JUHAMHUYCCKOC MOJACIIMPOBAHUC [TaM >1<e], O6T>C,Z[I/IH6HHBII>'I
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nonxo [Kypasines, 2009], cetn KycouHO-TMHEHHBIX arperatoB [JIerakuna, 2000] u ap. B namei
CTaTb€ Mbl PAaCCMOTPUM TPU OCHOBHBIX IOJIX0/1a, SIBJISIFOIIMXCSI HauOoJiee pacrnpocTpaHEHHBIMU
Ha JaHHBIM MOMEHT.

CucremHas JUHaMHKa IPEICTaBISIET cOOONH METOJOJOTHI0 U MaTeMaTUYecKUi crnocod Mo-
JIeJIMPOBAHUS, UCTIONIb3YEMBIH, UTOOBI OOPHCOBATh, HOHATH U UMETh BO3MOKHOCTh OOCYIUTH BO-
MPOCHI CIIOKHOU CTPYKTYphl. [lepBoHauansHO paszpaborannsii Ix. doppectepom, 4ToOBI TO-
MOYb KOPIOPATHUBHBIM MEHEIKEpPaM YIYyULIUTh UX MOHUMAHHUE MPOU3BOICTBEHHBIX MPOILIECCOB,
CUCTEMHasl JMHAMMKA UCIIOJIb3YETCs B HACTOSIILIEE BPEMS B paMKax roCcyJapCTBEHHOTO U YaCTHOTO
CEKTOpa JIJIsl aHAJIN3a U Pa3pabOTKH MOJTUTHKHU JEHCTBUN.

[Tpoueccel, mpoTekarolue B COBpEMEHHOM MHUPE, B CHCTEMHOMN AMHAMUKE IPEACTABIIECHbI C TOY-
KM 3pPEHUSI HAKOMIUTEJIEH U TPaH3aKTOB, CYLIECTBYIOLINX MeX1y HUMH. CUCTEMHO-TUHAMUYECKHE
MO/JIEJIM OIUCHIBAIOT MOBEIEHUE CUCTEMBI U €€ CTPYKTYpPY B BHJIE Pa B3aUMOACHCTBYIOINX KaK
MIOJIOKUTEbHBIX, TAK U OTPHULATEIbHBIX OOpaTHBIX CBSI3€H, a TaKKe BPEMEHHBIX 3ajepxek. Cu-
CTEMHBII MOAXO0/ CTPOUT rpauueckue JuarpaMmbl IPUUUHHO-CIIECTBEHHBIX CBA3€H M BIMSIHUN
100aJIbHBIX (DAaKTOPOB HA pa3IMUHBIE TAPaMETPhI, U 3aTEM CO3/Ja€T Ha OCHOBE 3TUX JUarpamMm KOM-
MBIOTEPHYI0 MoJeb. [Ipy MoaenupoBaHUM yKa3aHHBIM CIIOCOOOM, ONEPUPYIOT HE C OTAECIbHBIMU
SKOHOMUYECKUMU 00BEKTaMU, a C arperupOBAHHBIMU JIEMEHTaMHU (arperupoBaHHbIN MOKYyaTeNb,
arperupoBaHHbIA MOCTABIIUK yciyr). Takum oOpa3oM MPOUCXOAUT 00€3TUUYMBaHUE KOHKPETHBIX
CyOBEKTOB, UX MOBEJCHHE PACCMATPUBACTCS KaK 3KOHOMHUYECKH ((EKTUBHOE U pallMOHAJIBHOE.
OTO JOoMyIIEHNnEe MOXKET IPUBOIUTH K HEAJEKBAaTHBIM PE3y/IbTaTaM MIPOrHO3a, TaK KaK palioHallb-
HOCTb MPUHATHSI PELICHUN WHAUBHYYMaMH BECbMa CIIOPHBII BOIPOC. YCIOBHS MOTYT BBIXOAUTH
3a paMKH UCCJIE0BAaHUS, IPEICKA3aTh UX MOXKET HE MPEJICTaBIATHCS BO3MOKHBIM.

C nomo1Ip0 CUCTEMHOM AMHAMUKH MOXHO CIIPOTHO3UPOBATh AMHAMUKY U3MEHEHUN OCHOB-
HBIX COI[MAJIbHO-2KOHOMUYECKUX NTapaMeTPOB pernoHa oiarofaps Haln4uuio quddepeHanabHbIX
YpaBHEHHUH, a TAK¥KE 3aBUCUMOCTEHN OT JIATOBBIX MIEPEMEHHBIX, TOJyUYEHHBIX HHCTPYMEHTaMU KO-
HOMETpHUKHU WK HeliponHpopmaruku. [["adaposa, 2013]. CucteMHas quHaMUKa CIIOCOOHA BBIS-
BUTb MPUYUHHO-CIICCTBEHHBIE CBSA3HM U IVI00albHbIE B3aMMO3aBUCUMOCTH B paccMaTpUBaeMoin
cucteme. [IporpaMMHbIe cpeacTBa, OMMMPAIOIINECS Ha CHCTEMHYIO TuHaMUKy: VenSim, PowerSim,
1Think, DYNAMO, Stella, ModelMaker u np.

[TosiBneHne qUCKPETHO-COOBITUITHOTO MO/IETMPOBaHUs CBA3aHO ¢ uMeHeM JIx. [oprona. B Ha-
gane 1960-x rogoB oH cripoekTupoBal u peanmzoBan cucremy GPSS. C momortsro 310# cCUCTEMBI
MOKHO MOCTPOUThH MOJEIH, MPEICTABICHHbIE CEpUEH Pa3InYHbIX COCTOSHUMN, KOTOPbIE U3MEHSI-
I0TCS MCHOBEHHO B T€UEHHE HEKOTOPOTO BpeMeHH. J{MCKpeTHO-COObITHIHbIE MOAETU paboTaoT
C MacCUBHBIMM TPaH3aKTaMHU WM 3asBKaMHU Ha oOciykuBaHue. Kaxnoe coObiTHE MPOUCXOIUT
B OINpEE/IEHHbII MOMEHT BPEMEHHU U OTMEUYAETCsl KaK M3MEHEHUE COCTOSHUS CUCTEMbl. Mexay
MIOCJIEIOBATEIbHBIMU COOBITHSIMU TPEIOIaraeTcsi, YTo He MPOUCXOJUT HUKAKUX M3MEHEHUH B
CUCTEME; TaKUM 00pa3oM, MOJIENIb MOXKET MEPEUTH HEMTOCPEACTBEHHO OT OIHOTO COOBITHS K JIPY-

romy. B kauecTBe TpaH3aKTa MOXKET BBICTyIaTh KaK paOOTHUK, TaK U ChIPbE, CUTHAJ, PECYPC U IPY-

Prospects of use of simulation modeling in forecasting of region's socio-economic development



48 Economics: Yesterday, Today and Tomorrow. 9°2016

roil 00BEKT X035ICTBEHHOH NesTenbHOCTU. [lepenBurasch Mo Moaenu, TpaH3aKThl CTAHOBSITCS B
oyepeb K OJHOKAaHAJbHBIM U MHOTOKAaHAJbHBIM yCTPOMCTBAM, 3aHUMAIOT, @ 3aTEM OCBOOOXKIAIOT
WX, TIOCJIe yero yuuutoxatorcs. [PBanmos, 2011] [IpaBumna, peryaupyromue mopsgok, B KOTOPOM
9TH JEUCTBUSA MMPOUCXOAT U YCIOBUS AJI HUX, MOTYT ObITh Upe3BbIYAIHO CIOKHBIMU. Kaxnomy
TpaH3aKTy MOTYT OBbITh ITPEIUCAHbl XapaKTEPUCTUKU, KOTOPbIE ONPEIEIIAIOT €ro OBEIEHUE B CH-
cteme. JIUTeNbHOCTh aKTUBHOCTEHN 0OBIYHO 3aaeTCsl PyHKLIMEH paclpeieseHUs] BEPOSITHOCTEH.

JIucKpeTHO-COOBITUIIHOE MOJIETTUPOBAHHE SBIISETCS OJHUM U3 CaMbIX IIMPOKO MPUMEHSAEMBIX
MOJXOJI0B B 00JIACTH HCCIIEIOBAHMS COL[MAIbHO-3KOHOMUYECKUX, TEXHUYECKUX, JTJOTUCTHYECKUX
U IpyTUX MPOLIECCOB. AHATUTHUECKHUE PE3yJIbTaThl MOJOOHBIX MOJIETEeH MPUMEHSIOTCS B TEOPUN
MaccoBoro oociyxkuanus [Yepnsimona, 2010].

[Tomumo cuctembl GPSS, k aHHOMY OJIX0Ty MOJICIMPOBAHUS MOYKHO OTHECTHU TaKUE CHUCTE-
MBI, Kak Arena, Extend, SimProcess, Enterprise Dynamics, Auto-Mod u ap. Heobxonumo 3ame-
TUTh, YTO HA OCHOBE JAHHOT'O MOJX0/a BOILJIOLIEHO B )KM3Hb HAaMOOJIbIIIEE YUCIIO U3 BCEX CUCTEM
MMHTALMOHHOTO MOJIETTUPOBAHMSL.

ATEHT-OpUEHTUPOBAHHOE MOJEIUPOBAHUE MPEACTaBIsieT co00l JIOBOJBHO HOBOE Ha-
MIpaBJIEHUE, YUYMUTHIBAIOUIEE KAaK MHIUBUIYaJbHOE MOBEJIECHUE AKTHBHBIX OOBEKTOB (AreHTOB),
TaKk W UX B3auMonencTBue. Mojenn Ha OCHOBE areHTHOIO IMOJXO/a COCTOST W3 AMHAMUYECKH-
B3aMMOJECHCTBYIOIIMX 10 OMPEAENEHHBIM MpaBuiaM areHToB. C MOMOIBIO 3TOT0 MOJX0Ja MO-
I'YT OBITh CO3/1aHBI CUCTEMBI, CJIIO)KHOCTh KOTOPBIX CpPaBHHMa C peallbHbIM MUpoM. B orianuune
OT CHCTEMHOH JUHAMMKH, ar€HTHBIM MOJXO0J MOXKET MO3BOJIUTH ONEPUPOBaTh HE 00OOIIEHHBI-
MH 2JIEMEHTAMU CHCTEMBI, @ BCEH COBOKYITHOCTBIO ar€HTOB C ONPEICICHHBIM XapaKTepUCTHYE-
CKHUM HaOOpoM (K mpuMepy, B KaU4ECTBE TAKOBBIX ar€HTOB MOT'YT BBICTYIIaTh ar€HTHI-IOTPEOUTENH,
areHThI-IIPOU3BOAUTENN ). ATEHTHOE MOJIEIMPOBAHKE BIEPBbIE ObLIO MPUMEHEHO B 90-X rogax, u
B Hallle BpeMsl IPUMEHSETCS B 00JIaCTU UCCIIEOBAHUS IELIEHTPAIN30BaHHBIX CUCTEM, IMHAMUKA
paboThl KOTOPBIX OMpPEAEIAETCS HE BIUSHUEM INI00AbHBIX IPABHII U 3aKOHOB (KaK B PYTUX CXe-
Max MOJIEJIMPOBaHUs), @ KOTrJa 3TU I100aJbHble IPAaBUJIA U 3aKOHBI BBISBIISIIOTCS B pe3yJbTare UH-
JUBHTyaJIbHOW JESITEIIBHOCTH WICHOB Ipynnbl. Llebr0 areHTHBIX MOAEINIEH SBISAETCS MOJyYECHHE
MIPEJICTAaBICHUS O JaHHbBIX II00AJbHBIX MpaBUiiax, 001emM oOpa3e AeHCTBUI CUCTEMBI, UCXOS U3
MIPEONOKEHUM 00 MHAMBHUIYaIbHOM M YaCTHOM IOBEACHUHU €€ OTJIEIbHBIX aKTUBHBIX YacTel U
B3aMMOJIEMCTBUM 3THUX YacTel B cUCTeMe. B HEKOTOPOM CMBbICIIE, arT€HTHBIE MOAEIN MOTYT OBITh
JOTIOJTHEHUEM K TPAJUIIMOHHBIM aHAJIUTUYECKUM MeToaM. TaMm, Iie aHAINTUYECKUE METOABI T1O-
3BOJISIIOT JIMIIb OXapaKTEPU30BaTh PABHOBECUE CHCTEMBI, ar€HTHBIM MOIXO/ JOIYCKAET BO3MOXK-
HOCTb CO3/IaHHUs 3TOTO paBHOBECHS. ITa 0COOEHHOCTh MOXKET CTaTh OCHOBHBIM MPEUMYIIIECTBOM
areHTHOr0 MOJIEIUPOBAHMSI. ATEHTHbIE MOJIEIN TAK)KE€ MOTYT OBITh UCIOJIB30BaHbI JJISl ONpesie-
JIEHUs1 KPUTHYECKUX TOYEK, ONPECIICHHBIX KaK TOYKH BO BPEMEHH, B KOTOPBIX BMELIATEIbCTBA
MOT'YT UMETh PEIIAOIIEe 3HAYCHUE U MEHATH MOCIEAYONIUN IIyTh PA3BUTHSI CUCTEMBI. B ciydae
CO37aHUsI CUMYJISIIMOHHON MOJIEIN YKOHOMUYECKUX CHCTEM, HMEIOIIMX 3HAUYNUTEIbHbIE KOJIUYe-

CTBa aKTUBHBIX OOBEKTOB (JIFOACH, MAIIMH, IPEINPUATHN, TPOCKTOB, aKTUBOB, TOBAPOB U T. T1.),

Tat'yana G. Barkalova, Tat'yana N. Kokotkina, Evgeniya O. Vasil'eva, Dmitrii E. Bespalov...


http://publishing-vak.ru/economy.htm

Mathematical and methods of economics 49

KOTOpble OObEUHEHBl HAJTUUYHUEM 3JIEMEHTOB MHAWBHIyaJIbHOTO MOBEIACHUS, areHTHOE MOJIEIH-
pOBaHME CTAHOBUTCS HanboJee YHUBEPCAIbHBIM U MOLIHBIM IOJIXO/IOM, TaK KaK UMEET BO3MOXK-
HOCTb Y4€CTh BCIO CIIO)KHOCTb CTPYKTYPHI 1 Jt000e ee nosenenue [ Koposun, 2012].

Cpenu mporpaMMHBIX TNPOAYKTOB, IMOAJEPKUBAIOLIUX AreHTHOE MOJIEIMPOBAHHUE, UMEET
cMmbica BeienuTh caenytonme: MASON, NetLogo, Repast, Swarm, a Takke poCCHICKYIO TpoO-
rpammy AnyLogic. [locnennuii 3apekoMeH10Ba ceOsi KaKk MOILIHBIA U yJOOHBIM MHCTPYMEHT 3a
CUET NPUMEHEHUS 00BEKTHO-OPUEHTUPOBAHHOTO MOAX0AA. JJaHHBIM IPOAYKT peanu3yeT COBOKYII-
HBIM MOJXOJ 32 CYET MPEAOCTABICHHSI BOBMOKHOCTH CO37[aHMsI THOPUAHBIX MOJIEe Ha OCHOBE
Pa3IMYHBIX TOJX00B UMUTALIMOHHOTO MOJIEIMPOBAHUS [TaM ke].

Crenyer Takke BBIICIUTH MOSIBISAIOLINECS OMOIMOTEKH /U1 UMUTALIMOHHOTO MOJICIIMPOBAHUSL.
Cpenu HUX CTOUT OTMETHUTH MporpaMmMHuyto onbnmrotexy Aivika. OcHoBHas 1 0000IICHHAS] BEpCUHT
o6ubnuoreku Aivika HarpaBiieHbl, [FTaBHBIM 00pa3oM, Ha AUCKPETHO-COOBITUIHOE MOIETUPOBAHHE,
IIPU 3TOM €CTh BO3MOKHOCTb IMIOCTPOEHUS] CHCTEMHO-MHAMUYECKUX U areHTHBIX Mozeneil. bonee
TOro, 00OOIIeHHAsE BEpCHsl MOAXOAUT KaK JUIsl BIOKEHHOTO MOJEJIMPOBAHUS, TaK U JJIsl pacrpe-
JIEJIEHHOTO MapajuleIbHOr0 MOJIEIMPOBaHUS (peann30BaHa ONTUMUCTUYHAS CTPATEerus ¢ mpo3pad-
HBIMU OTKaTaMmHu). Aivika MO3BOJISIET ClIEUANINUCTy Ha YPOBHE si3blka nporpammuponanus Haskell
OIIEPUPOBATH COOBITUSAMU, JUCKPETHBIMHU MPOLIECCAMHU, PECYPCAMU, OUEPESIMU, CEPBEPAMHU, TIOTO-
KaMH TPAH3aKTOB U WX o0paboTunkamu. OHA MO3BOJSIET OJHOBPEMEHHO KaK OMPEIEIISITh COOBITUS
U MIPOLIECCHI, YIIIYOIIsISICh B HU3KOYPOBHEBBIE JIETAJIN TOBEICHUS MOJICIUPYEMBIX CYLTHOCTEH, TaK U
CO3/1aBaTh BEICOKOYPOBHEBBIC CETH ouepeielt nexnapatuBHbIM criocobom [Copoxkun, 2015].

Haubonee nogxoasimumMu ajsi CO3AaHUS MOJIENIEN COLUATbHO-DKOHOMUYECKUX CUCTEM SIBIISI-
I0TCS areHTHasi ¥ CUCTEMHO-JUHAMHUYecKasi METOIUKUA. DTO CBA3aHO C Pa3IMYHBIMH MOJIX0aMU
SKOHOMMUEcKOM Teopun. Hanbosee pacpocTpaHeHa v pa3BUTa B Hallle BpEMsI HEOKJIacCUYecKas
SKOHOMMUECKasl I1IKOJIa, KOTOPask OMUCHIBAET S3KOHOMUKY IMPeIeIbHBIMU BETUUMHAMU. DTH MOJENIN
MIPEJICTaBJICHbI B BUJIE CUCTEM AU PepeHInaIbHbIX YPaBHEHUH U, ClIeI0BAaTENIbHO, COOTBETCTRY-
10T METOJI0JIOTUY CUCTEMHOM AMHAMUKHU. Moienb, co31aHHas Ha OCHOBE COBMEILIEHUS Pa3IMuHbIX
MOJIXOJIOB, UCIIOJIb3YET CUCTEMHYIO JUHAMHKY HA BBICOKOM YPOBHE aOCTpakuMU (JJIsl ONUCAHUs
MOBE/ICHUSI MAaKPOCUCTEM), TOTJ]a KaK areHTHOE MOJIEJINPOBAHNE — HA HU3KOM (JIJIs1 ONKUCAHUs T0-
BEJICHUSI OTAEJIbHBIX SKOHOMUYECKUX areHTOB), 6Jarogapsi 4eMy MOKHO JI0CTHYb 00JIee TOUHOTO

OTpaXKCHUA COHI/IaJII)HO-BKOHOMI/ILIGCKOI\/'I AWMHAMHKHU UCCICAYEMOT'0 pEruoHa.

00630p MozeJiell CONMATBLHO-9KOHOMHUYECKOT0 PA3BUTHS PErHOHA

B uccnenopanuu 6yI[yT paccMarpuBaThbCs Han0O0JIee U3BECTHEIC MCIKAYHAPOAHBIC U pOCCPIIZ-
CKHUC MOJCIIN COLUAJIBHO-53KOHOMUYCCKOI'0 pa3BUTHUA PA3JIMYHBIX PETHOHOB, OCHOBAHHBIC HA CU-
CTEMHOM JMHAMUKE ¥ UMUTALIMIOHHOM MOACIIMPOBAHHU.

O630p NMUTAIIMOHHBIX MOI[eJ'IGI\/'I, CO34aBaCMbIX JJId IIPOTHO3UPOBAHUA PA3BUTHUS PA3JIAYHBIX

PEruOHOB MOKHO Ha4daTb € OIMCAaHHA TOTOBBIX peHJeHHf/'I, KOTOPBIC NPCJIarartoTCsa HEKOTOPbIMU
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koMmnanusMu. K nmpumepy, MOKHO pacCMOTPETh TaKUe pelieHus, Kak cumyisatop «Dream Valley»
[ITASA, www], mporpaMMHO-UHCTpYMEHTalbHbIH KomIuieke «IIpornos» (3A0 «Ilpornosy)
[Lehtonen, Bérlund, Tattari, Hilden, 2007]. dpyro# mupoko W3BeCTHBINA aHAJIOT peaTn3aluu pac-
CMaTpUBAEMOro MOJX0/1a — TEppUTOpHalIbHAs aBToMaTu3upoBaHHas cucreMa « TAVC» [PBanios,
2011]. Takxke MOKHO OTMETHTh CUCTEMY aHAJIN3a U MOJICTTUPOBAHMSI TMHAMUKU OIO/KETa PErro-
Ha «['ybepnarop». [JIprukuna, 2013].

B omnbiTHOM Bepcun mozaenu «DreamValley» omnuceiBaeTcst conManbHO-3KOHOMHYECKAsl CHU-
Tyalusi pETUOHA, & TAKXKE MOAEIUPYIOTCS COCTOSHUS MHAUBHUIYYMOB, HACEISAIOIIUX KOHKPETHYIO
reorpaUyecKyIo TEPPUTOPUIO U pabOTAIOIIMX HA PACIIONOKEHHBIX TaM K€ MPEIIPUITUIX. 3aBO-
JIbl IPOU3BOJIST TOBAP, MPOJAIOT €T0 Ha PHIHKE, IUIATAT HAJIOTU U 3aT€M BKJIAbIBAIOT YaCTh CBOMX
JI0XOJI0B B HAaKOILJIEHUE KanuTaja. Tak Kak MpoU3BOJCTBEHHBIN MPOIIECC HAHOCUT BPEJ OKPYKato-
uieil cpeze, 3arps3Hsisl e, TO B CBOIO O4Yepeb OKPY’Kalollasi cpeia HAHOCUT BPEJl 310pPOBBIO JI0-
neil. B cBsi3u ¢ 3TUM IIPaBUTENBCTBO BBIHYKJEHO MCIOIB30BaTh YaCTh MOCTYMAIOIIEr0 HAlIora Ha
nojIep >kaHre CUCTEMBI 00IIECTBEHHOTO 3ApaBooxpanenus [[IASA, www].

C nomompio octpoeHHoi monenu B 2014 roqy nmpoaHaan3upoBaHO, KAKUM OyZIeT TOBEJIe-
Hue pertoHoB OUHISHANY IPU MOSIBICHNUH TII00ATbHBIX IJKOHOMUYECKUX IIOKOB, a TAK)KE IPOBO-
JIWJIOCh CPABHEHUE CTPYKTYPHBIX 0COOEHHOCTEH PErnOHOB, OLIEHUBAIUCH MOCIEICTBUS pa3iny-
HBIX MOJIMTUK MPaBUTENIbCTBA, IPOBOUMBIX C LIEIbI0 HEHTPAIN3alUK HETaTUBHBIX MOCIEICTBUN
SKOHOMHMYECKHMX MIOKOB. B 2014-15 ronax nanHas MoJesb ¢ HEKOTOPIMU MOAU(UKAIUSIMU ObL1a
HCIIONIb30BaHa JJIsi MOJEJIMPOBAHUS COIMAJIbHO-pErHoHaNbHOro pa3Butus Pecny6nuku Kopes.
C noMo11pio Hee u3yyanach JMHAMHUKA KOPEHCKOW SKOHOMUKH MTPU HACTYIIJICHUH SKOHOMHYECKHUX
IIOKOB, AaHAJIU3UPOBAIIUCH MOCIEACTBUS OT IPUMEHIEMbIX IMOJIUTHK NIPABUTEIbCTBA.

[TpuBenennsie B Tabmune 1 mporpaMMHbIe KOMIUIEKCHI pa3padaThIBaOTCs s MOHUTOPUH-
ra 4 OIEHKH KOHOMUYECKOTO COCTOSIHMSI pErMOHOB, aHajIN3a BO3MOXHBIX BAPUAHTOB Pa3BUTHUS
IIPY HACTYIUIEHUU KPU3UCHBIX cocTosiHUM. Eciu paccmarpuBaTh METOOJIOTHIO, UCIOIB3YEMYIO
JAaHHBIMU POAYKTAaMH, TO 3TO Yallle BCEro Habop 3aBUcUMOcCTEN U AU epeHnanbHbIX YpaBHe-
HUHM, ONMCHIBAIOLIUX COCTOSTHUE SKOHOMHKHU B KpPAaTKOCPOYHOM nepcnekTuse. i onucanus ma-
TEMaTUYECKOM MOJIEIH UCIOJB3YETCs CYIIECTBYIOIINE IKOHOMUKO-MaTEMaTHYeCKUe METO/IbI, Ha
OCHOBE IKCHEPTHBIX OLEHOK BBOASTCS BO3MOXKHBIE BApUAHTHI IIOKOB, 33/1al0TCSI UCXOJHbIE JaH-
HbIE U MPOBEPSIOTCS BBIXOJHBIE JaHHbIE. JIJI1 TaKMX MPOrpaMM CIOKHBIM MOMEHTOM SIBJISI€TCS
MHTEPIIPETAIMs MTOJyUYEHHBIX JJAHHBIX U o0ecrieueHue HeoOX0UMON a/IeKBaTHOCTH PE3yIbTaTOB
MOJIETUPYEMBIM OOBEKTaM.

Crnenyromuii 6110k Mojenel npeacTaBiseT co00il MO, YUUThIBAOIINE ClIEHU(UKY KOH-
KpeTHOro peruoHa. Cpeau Takux MOAENeH MOXKHO BbIACIUTh UMUTALMOHHBIE MOJETH Pa3HbIX
cTpad. JluneitHo-guHamuueckass umutanonsas mozaens ABPPS (X. Ilaur, T. bepr, M. Make-
pexuH, Jx. becapad Kanana) moaenupyer s3KOHOMUYECKUE PE3yabTaThl U BEIOOP ONTUMAJIbLHOM
CTpaTeruy ymHpaBieHHs] OTpacisMU KMBOTHOBOACTBA. MojENb CENbCKOXO3SHCTBEHHOIO CEKTO-

pa CIIA AGMOD and SWOPSIM, a Takxke pa3zpaOoTaHHass KaHaJCKUMHU SKOHOMHCTaMH MO-
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nenb npousBoactBa npoaykimu KPC ABPPS (Alberta Beef Productions Simulations System).
JInneitHo-nuHamuyeckas mozenpb arpocekropa Gunnsuauun DREMFIA (X. Oexronen ®uHisH-
JUs1) — OCYLIECTBIISIET SKOHOMUKO-MaTeMaTHUECKUI aHaJIU3 CTPYKTYPHBIX M3MEHEHHUH arpocek-
Topa OUHISHANM, MIPOrHO3 MEPCHEKTUBHBIX 00BEMOB MPOU3BOACTBA MPOAYKIMH arpoCeKTopa
OUHISHIUY HA CPETHECPOUHYIO mepcrnekTuBy. Monenb arpocexktopa @paniuu MAGALI (mMu-
HUCTEPCTBO CeNbCKOro xo3sicTra ®pannun, HanmonaneHelil MHCTUTYT ¢/X uccaenoBanuii @pan-
LMU) CTPOUT UMUTALIMIO MOCEICTBUN MPUHITUS PEIICHUN JUIsl pa3BUTUS arpapHoil cdepsl c/x
TEPPUTOPUIl, TUHAMUKH IIEH Ha C/X MPOLYKIUIO, 3aHSITOCTH CEIbCKOI0 HACEJEHHUS, CTOMMOCTU

(hakTOpOB MPON3BOJICTBA.

Tabauua 1. I'oToBbIe pemieHust A1 NPOrHO3MPOBAHHUSA
COLMATbHO-9KOHOMHYECKOI0 NPOTrHO3MPOBAHNS PerHOHA

Ha3Banue monesn/
pa3padoTUnK

CrpykTypa Moaeau

JocTonHcTBa

Henocrarku

1. | Dream Valley/
MesxayHapo HbIi
WHCTHUTYT TPHUKJIA/I-
HOTO CCTEMHOTI'0
ananm3a (IIASA)
ABcTpust

DKOHOMUYCCKHUE areH-
TBI: HAacelIeHue, 27 KO-
HOMUYECKHX CEKTOPOB,
MIPABHUTEIBECTBO

Onwucanue TMHAMUKH Pa3BUTHS
perroHa npy BO3/ICHCTBUH BHY-
TPEHHHX U BHEIIHUX IIIOKOB.
TecTupoBaHne MOTEHINAILHO-
BO3MOXHBIX d((PEKTOB paziand-
HBIX TOJINTHYECKHX PEHICHHUH.

He umeercst BO3MOXHOCTEH
JUTSL TIPOTHO3UPOBAHUS
9KOHOMHUYECKOI U JIeMO-
rpaduyeckoil CUTyaluu B
OyIyIieM.

2. |«IIporuos»/ 3A0
«ITporno3». Anapua-
HoB JI.JI. Poccus

biox cuieHapHbIX
ycIoBwHiA, 4 610Ka mapa-
MeTpoB (ITPOU3BOICTBA,
HaCeJIeHHsI, 3aHATO-
cTH, pUHAHCOB), OJIOK
KOMIIJICKCHOM OIICHKH
Pa3BUTHS PETHOHOB

KomriekcHOE TPOrHO3UPO-
BaHWE TEPPUTOPHUATLHOTO
pasBurus;

Peanuzanus cuieHapHbIX pac-
YETOB;

Bo3MmokHOCTE perieHust oopar-
HBbIX 3a1a4.

CHoxHOCTh HHPOPMALIUOH-
HOTo 00ecCTICUeHus,

Crnabas cbamaHCcHpOBaH-
HOCTb U TOYHOCTb Pe3yJIbTa-
TOB MMPOTHO3UPOBAHUS.

3. | «I'ybepnarop» OO0
«®pankianH & ['panT.
Puck koHCANTHHTY.
Poccusa

4 MOACUCTEMBL: CLICHAp-
HOC MOJCIMPOBAHNE,
OILICHKA COCTOSAHMA
perHOHaJ’[LHOﬁ OKOHO-
MHKH, OIICHKaA HC-
TIOJITHCHHA 610}.'[)K€Ta,
KOI'HUTHUBHOC MOACIIN-
POBaHUC

Hcnonb3oBanue MOAyIbHON
CHCTEMBI

B03MOXHOCTB OTCICKUBATH U
KOPPEKTUPOBATH X0 MOJIEIIH-
poBaHUs

Bricokast THOKOCTE
[IpumeHeHue HeCKOIbKUX
THUIIOB MOJIEIUPOBAHHUS

Bricokas crouMocTh

V3Kkas crienuaan3aims
CrnoxHas ajanTaiys IJIst
KOHKPETHOTO peruoHa
Ucnonb3oBanus psjia cratu-
CTHYECKUX IT0Ka3aTejIei, He
OTCJICKUBACMBIX O(DUIHAITE-
HOM CTaTHUCTKOM.

K Mozenam, nernonb3yronmm CUCTEMHO-IMHAMUYECKUI TIOXO0/T, MOYKHO OTHECTH MOJIETIbHBII
komiiekc CUPEHA-2 (CuHTe3 peroHaibHbIX HAPOJHO-X03IUCTBEHHBIX PELIECHUIT), TEpPUTOPH-
anpHYyI0 aBromMaTusnpoBaHHyto cucteMy TAMC Camapckoi rocy1apCTBEHHOM aKaJeMuu, aHaIH-
TUYECKYIO cucTeMy « MoJIenMpoOBaHHEe COLMAIIBHO-IKOHOMUYECKOTO PAa3BUTHUS PETHOHA», CUCTEMY
MIPOTrHO3UPOBAHUS PErMOHA MHCTUTYTa HHPOPMATUKN U MaTeMaTHUYE€CKOTO MOJIEIHPOBAHUS TEX-
Honornyeckux npoueccoB KHIL PAH, monens Kuposckoit 061acTi, MOCTPOCHHYIO BBIYUCIUTEb-
HBbIM 1IeHTpoM uM. A.A. JloponureiHa PAH.

Bce mpuBeneHHble B JaHHOW TaOmuIle MOJENH, €CIM BEpUTh pa3paboTyUKaM, IO3BOJIS-
FOT OCYUIECTBJIATh JOJTOCPOYHOE M KPATKOCPOYHOE MPOrHO3UPOBAHME NIIABHBIX COLUAIBHO-

OKOHOMUYCCKHUX U (1)I/IHaHCOBI)IX IoKa3areiaei HCCICAYEMOT'0 pEruoHa, Co31aBarb U UCCIICA0OBATH
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pa3IuyYHble BApUAHTHI CTpAaTeruil peruoxHaibHoro pa3sutus. Kpome toro, cumynstop CUPEHA-2

ABJIICTCA MHOTOPCTUOHAJIBHBIM, BBUAY Y€TO IMO3BOJISICT BBIIIOJIHATE MEKPETHUOHAJIBHBIC CPABHC-

HU, @ TAKIKC BBIABJIATD HAITPABJICHUSA U TCHACHIIUMHA Pa3BUTHUA HCCKOJIBKHUX PETHOHOB OAHOBPEMCH-

HO. CyniecTBeHHON HeOpaOOTKON MPUBEICHHBIX BBIIIE MOCIICH MOYKHO CYMTATh HITHOPUPOBAHHE

B IIPOLIECCE UCCIIEOBAHUN MOETIMPOBAHUS MHHOBALIUN.

Taﬁ.mma 2. CI/ICTeMHO-I[I/IHaMH‘leCKI/Ie HMHUTAIUOHHBLIEC MOJC/IM PEITHNOHAJBHOIO PAa3BUTHUSA

Ne LE ST TR LR CrpykTypa Moaean JocTouHcTBa Henocrarkn
B Pa3paboTunk

4 | JIunetino- enTpanbHoe s11p0 — OI0K Ilo3BonsieT UMUTHPOBATH VY3kocnenuanuzu-
JMUHAMHAYECKAst MOJICIIb | ONITUMHM3AIINN, MOJCIIMPYIOIICH | TMHAMHUKY [TPOM3BOJICTBA C/X |pOBaHa
arpocekropa OUHISH- | KOHKYPEHTHBIE PIHKU MPOAYKIIMU Ha cpefaHecpod- | Hexotopsie mapa-
biv717i OnTuMu3aloHHas 3a1a49a UMU- | HYFO JIOJITOCPOYHYIO Tep- METpPBI OTICHUBA-
DREMEFIA [10]/ THPOBAHMS PHIHOYHBIX U3MEHE- | CeKTUBY. CTPOUT MPOTHO3 | FOTCS IKCIIEPTHBIM
(X. Oextonen, ®uH- HUHW PacCUMTHIBAETCS €KEroHO | mpou3BojacTBa 10 2020 u METOI0M
JISTHITHST ) YCTOMYMBOE COCTOSTHUE JI0

2050

5 | TeppuropuanbHas DKOHOMHYCCKHUE areHTHI: X03s1ii- | COamaHCHpOBaHHOCTH Mpo- | OTpaHUICHHOCTH
aBTOMATH3UPOBAHHAS | CTBYIOIIUE CYOBEKTHI CEKTOPA THO30B; HCIIOJIb30BAHUS
cucrema (TAUC) / IIPOU3BOJCTBA TOBAPOB U Phbl- BosmoxHOCTB yuera 3Kc- METOJOB CLICHAp-
Camapckasi Tocyap- | HOYHBIX YCIYT; XO3SHUCTBYIOIINE | ICPTHBIX 3HAHHIA HOTO aHan3a
CTBCHHASI DKOHOMHYC- | CyOBEKTHI CEKTOPa HEPHIHOYHBIX | [IporHO3HpOBaHUE B oTpac-

CKasl aKaJIeMHS YCITyT; TOMAIITHAE XO3SIHCTBA; JICBOM H TCPPUTOPHAITHEHOM
pEeruoHaibHOE PYKOBOACTBO; paspe3sax.
denepanbHOE PYKOBOACTBO;
BHEIITHEE OKPYKEHHE.

6 | MonenbHbIi kKomIuieke | CTpyKTypa pernoHasibHOM moa- | [IpoBeaenune Mexpernonains- | OTCyTCTBUE
CHUPEHA-2 (CuHTe3 | CHUCTEMBI: TPYJIOBBIE PECYPChI HBIX CPaBHEHHIA TepCOHATN3AIIN
pEeTHOHATBHBIX HAPO- | HACEJICHHUE; KalTUTaIbHbIE B03MOXHOCTH BBISIBICHUS CyOBEKTOB peau-
HO — XO3HCTBEHHBIX | BIIOXKCHUS; JIOKAJIbHBIC PECYPCHl | AMHAMHUKH U TeHACHIUH pa3- |3aluy perIeHuil.
peuienuit) / MHcTUTYT | (3eMelbHbIC, BOJHbIC); TPAHC- BUTHSI HECKOJIBKHUX pPernoHoB | bombras arpe-
SKOHOMHKH M OPTaHU- |TIOPT; MEKPETHOHAIBHBIE CBA3H; | OAHOBPEMEHHO. THPOBAHHOCTH
3aIUU TIPOMBIIIUIEHHO- | COITHATBbHBIE (PaKTOPHI CHCTEeMHOCTb. roKa3aresnei
ro npousBonctea CO OpueHTanus Ha IPAKTHKY
PAH MIPUMEHEHUS.

Bo3MOXXHOCTH pa3nuuHbIX
Mo (pHUKALIUIA.

7. | AHamuTHuYecKast [Moncucrembl: Hacenenue; po- | BoaMoxkHOCTh aHanmza OtcyTtcTBUE
cucrema «Moaenu- M3BOJCTBO; HEMIPOU3BOACTBEHHASI | HEIPOIOPLUUOHAILHOCTH ydeTa HHHOBAIH-
pOBaHUE COLMAIBHO- | cdepa; BHEIIHSISI SKOHOMUYECKast | pa3BUTHS pernoHoB. Co- OHHOM coCTaB-
HKOHOMHYECKOTO cthepa; mpoCTPaHCTBO; PUHAHCHI; | [IHATbHAS HAPABICHHOCTh | JISTFOILCH.
pa3BUTHS PETHOHA» / | 9KOJIOTHS MOJIETIU: pacCMaTpUBaETCs
TocynapcrBeHHbII Pa3BUTHE CUCTEM 3/IPABOOX-

YHHUBEPCHTET YIIPaB- paHeHus ¥ 00pa30BaHUs, a

JICHHS TaKKe KoK (HOHJ,
Jeranmu3anus moTeHIaza
MPUPOJHBIX PECYPCOB UC-
CJIeJlyeMOr0 peruoHa.

8 | Monens KupoBckoit KommoneHTHI: TpyoBbie pecypehl; | iccnenyercs Heneranbubii | OTCyTCTBUE
obnactu/ Beruuciu- JTOOBIBAOIIIAST IPOMBIIIZICHHOCT | BBIITYCK MPOAYKIINH U «9ep- | ydeTa HHHOBALU-
TETBHBIA [EHTP HUM. (T3OK); mepepabarbiBaroiias mpo- | Has» 3apaboTHas ara. OHHOM COCTaB-
A.A. JlopoaHHIIBIHA MBIIIIEHHOCTD (PHIOOITPOMBIIII- JISTIOTIEH
PAH JIEHHBIN KOMITJIEKC).
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VYKka3zaHHbIe B TaOJIHUIIE PETHOHAJIbHBIE MOJIEIIH TaKKe UMEIOT MEKy CO00M pa3nuyus 1o npu-
MCHACMBIM 35KOHOMHKO-MATEMAaTUUYCCKUM HWHCTPYMCHTAM, SBJISAIOIIUMCS (bYH)IaMeHTOM BCETroO
MMUTAMOHHOTO MojenupoBaHus (nuddepeHaibHO-UHTErpajibHble ypaBHEHUS, HEHpPOHHbBIE
CEeTH, SKOHOMETPHUECKHE YPABHEHHS U Jp. ), a TAK)Ke criocobam obecrieueHnst CoxpaHeHus Oanan-
ca MKy CIIPOCOM M MPEIIOKCHIEM Ha PaCCMaTPUBACMBIX PHIHKAX.

HaKOHeH, pPacCMOTPHUM arcHTHBIC MOJCJIN PECrUOHAJIbHOI'O pa3BUTHA. Takne MOACIIU ITPpEACTaB-
nensl B Tabmure 3. KomndecTBo 1moj00HBIX MOJIEN e HAMHOTO MEHBIIIE, OHU HE TaK pacipocTpa-
HEHBI, KaK CHCTEMHO-AMHAMHYECKHE MOJAeITH. Bee mpeacTaBieHHbBIC MOICTH XapaKTePU3yIOTCs
HHU3KHM YPOBHEM a6CTpaKHI/II/I, B KQYECTBC arcHTOB BBLIACJICHBI KaK JIFOAW, TAdK WU NPCAIPUATHA,
CCKTOPbI 9KOHOMMKH. DKOHOMHUYECKHE are€HThI MOTYT OTHOCHUTLCSA KaK K KOHKPETHOMY Icorpa-
(uyeckomMy pailoHy, TaK U KO BCEMY HCCJIEyeMOMY PEroHy (areHThbl, OTBEYaoIne 32 PyHKUNUU
rocyaapctsa). Hexoropsie Bubl B3aMMOJIEHCTBUN MOTYT MPOUCXOANUTH B IPaHMIIAX OJHOTO pac-

CMaTpHUBAaEMOro reorpauyeckoro paiioHa, a HEKOTOPbIE — MEX/ly areHTaMH BCEr0 MCCIIELyeMOro

peruoHa.
Ta0nuna 3. AreHTHBIe MOJeJIM PerHOHATbHOI0 PA3BUTHS
Ne Hassanne Moxei/ CTpyKTypa Moaesn HocTrouncrpa HepnocraTku
- Pa3zpaboTunk
9 |Mogenb pernona Poc- | YpoBHU: skoHOMUYe- | Bo3aMokHO ocymiecTBieHue 3kc- | OTCyTCTBUE yueTa MHHOBA-
cuiickoro CeBepa [3/ | CKHe areHThI; paliOH; | IEPUMEHTOB C LICJIBIO OMpeae- | [IMOHHOM COCTABIISIOIICH 1
CI)IKTBIBKapCKI/Iﬁ rocCy- | peruoH. ATEHTBI: ye- |JIEHUS ONTUMAJILHBIX 3HAYCHUH TEHEBOI'O CEKTOpa
JIapCTBEHHBIN YHUBEP- |JIOBEK; IPEAIIPUATHE; | KOHKPETHBIX [10KA3aTeIIeH,
CUTET 0aHK; COOCTBEHHHK; | ONTUMHU3HUPYIOIINX IIETEBYIO
paiioH; rocyaapcTBo. | GyHKIHIO;
Paz6uenne Mozenu no oTAeb-
HBIM reorpaduuecKkiuM pailoHam
1 DKOHOMHWYCCKHM arc¢HTram, 4To
JIaeT BO3MOXKHOCTh IPUMEHSTh
ee TaKKe B PELICHUH 3a/1a4
YIIPaBICHUS MyHULUIIAJIIBHOTO U
pPalilOHHOI'O YPOBHEH.
10 | AreHT — OpHEHTHPO- | ATEHTHI: (PU3MUECKHE | Y UUTHIBACTCS YEIIOBEUCCKHUN Wwmeet orpanndenus, Takue

BaHHAs PETHOHAIbHAS
mozuens «['ybephna-
Top» / LlenTpanbHbIi
9KOHOMHKO — MaTeMa-
THYCCKUH UHCTUTYT
PAH

JIMIA; FOPUITYECKUC
JIMNA; MyHULHTIAb-
HbIE palOHBI.

(hakrop
OcyIecTBIIeTCsI MOZICINpPOBa-

HUE UHAUBHUIYAbHBIX ACHCTBUI
areHTOB — «(PU3HUYCCKUX JIAID):
poXIeHHe, O0ydeHHE, YCTPOIi-
CTBO Ha paboTy, CMEHa poaa
JIeITEILHOCTH, CMEHA MECTa
MIPO’KUBAHUS, I3MCHEHHUE OT-
HOIIICHUS K TPYAY, CMEPTh.

KaK — , IPEIIOIOKEeHUE
MIOJTHOTO OTCYTCTBUS 0€3-
PabOTHIIBL, B CBS3H C YEM
TpeOyeTcst qanbHenIas
nopaboTka.

11

ATEHT — OPHEHTHPO-
BaHHas Mozelb I. Mo-
ckBbl/ LleHTpanbHblIit
9KOHOMMKO — MaTeMa-
TUYECKUH UHCTUTYT
PAH

ATEHTBI: JTFOIH;
npeanpusatus. Cpena
MOJICJIN: paiOHBI; 10~
pOTH; OOIICCTBEHHBIN
TpaHcopT (METPO)

Bo3mokHoCTh npoBese-

HUS paCYETOB KJIIOYEBBIX
COIMATBHO-IKOHOMHYECKHUX
roKaszareJieil pa3BuTus I. Mo-
CKBBI (UUCIICHHOCTh HACEJICHHUS,
BPII, ypoBens 6e3paboTHIibI,
yCpeAHEHHBIC TOXOBI Ha TYITY
HaCeJIeHUs).

'V3Kkast HanpaBJIE€HHOCTh
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AreHTrl MOTYT BKJIIOYaTb CHCTCMHO-IMHAMHWYCCKHUE JUarpaMmbl, aJJlOPUTMbI IIPpaBUII I10-
BCACHUs, MICPEMECHHBIC, JUAarpaMMbl COCTOSHUS. COS]laHHaSI IIpyu IMOMOIIA HpeI[CTaBHeHHOI\/’I MeE-
TOAUKH I/ICCJ'IGI[OBaHI/II\/'I MOACIIb UMCECT BO3MOXHOCTL IPOTHO3UPOBAHHA PAa3BUTUA COLMUAIIBHO-
SKOHOMMYECKOM CHCTEMBI IPU YCIOBUU BO3IEHCTBUS Pa3IUUHbIX (DAKTOPOB, a TAKXKE OMPEIEIUTD
HaubOosee ONTHUMAJIbHYIO CTpaTeruio yrnpasieHus. B mpoiiecce nmpoBeneHus ucciaenoBaHuil BO3-
MOXHO OCYIICCTBJIICHHUE 3KCIICPUMCHTOB IJIA OIMMPEACIICHUA ONITUMAJIbHBIX 3HAYECHUU OTOCIIbHBIX
ToKazaresyield, ONTHMHU3UPYIONINX LEeNIEeBYI0 (DyHKIIUIO.

B 3akmtoueHne HeoOXOMMO CKa3arh, YTO PA3BUTHE areHTHOTO W CHCTEMHO-IMHAMUYECKOTO
MOJICJIUPOBAHUS, a TAK)KE MTPOTrPAMMHOTO 00ECIIEUEHUs B 00JIaCTH MMHUTAIIMOHHOTO MOJIETTUPOBa-
HHUA MOT'YT OTKPBITh IEPE YUCHBIMHU OI'POMHBIC ICPCIICKTUBLI JJIA )IﬂﬂbHGﬁHlGFO HUCCJICIOBaHUA
po0JsieM, KOTOpble MOTYT HOSBUTHCS MPH MOJEIUPOBaHUH 3(P(HEKTOB OT BO3MOXKHBIX BO3ZEH-
CTBUH pa3MYHbIX BHEIIHUX U BHYTPEHHUX (AKTOPOB, BIUSIOUINX HA YCTOMYUBOCTh KOHKPETHOMN

CHUCTEMBI.

3akioueHue

KitoueBbiMU ITpeuMyI11€CTBAMU UMUTALIMOHHOTO MOJETUPOBAHUS SIBIISIFOTCS:

— BO3MOYKHOCTb OIUCAHUSI CIOXKHBIX CUCTEM, XapaKTEPU3YIOUIUXCS MHOKECTBOM HEJMHEN-
HBIX CBSI3€H U OOJBIINM KOJTHYECTBOM PA3HOPOIHBIX IEPEMEHHBIX;

— BOCIIPOM3BE/ICHUE MTOBEACHYECKUX ACTIEKTOB M JUHAMUYHBIX MPOLIECCOB OKPYKAIOIIEH CPEIbl;

— BO3MOXKHOCTH BBISIBIICHUS] 3aKOHOMEPHOCTEH, TMHAMUKUA U TEHACHLIUN pa3BUTUS U (YHK-
[IUOHUPOBAHHUSI CIIO)KHON SKOHOMUYECKON CHUCTEMBI B YCIOBHSIX OTCYTCTBUS TOYHOM HH(DOpManuu
1100 €€ MajIoro KOJIMUeCTBa,

— ONMCAHUE MOBEJEHUS U B3aUMOJICHCTBUS MHOXKECTBA AKTUBHBIX areHTOB B MCCIJIEyEMBbIX
COLMAJIbHBIX CUCTEMAaX;

— peanu3anusi BO3SMOXXHOCTEH 00bEKTHO-OPUEHTUPOBAHHOTO TPOSKTUPOBAHUS U IPUMEHEHHE
BBICOKOTEXHOJIOTUYHBIX PEILICHUN PU IPOBEICHUH KOMITBIOTEPHOTO MOAECIUPOBAHUSA U 1. [JIbIu-
kuHa, 2013];

— UCTONB30BAHUE MOIYITHHON CTPYKTYPBI IIPU CO3AaHUU MH(POPMAIIMOHHON CUCTEMBI HA MX
OCHOBE, TaK KakK TaKoW MOJXOJ MMEET BO3MOXXHOCTh HCIOIB30BaTh PECYPChl UMEIOMIET0OCs 000-
pyznoBaHus ¢ HaubOobIel A3PPEKTUBHOCTHIO, YTO B CBOIO OYEPEIh COKpAIIaeT BpeMs 00paboTKu
JIAHHBIX

— BO3MOXKHOCTb OCYIIIECTBICHHUSI KOHTPOJIS 3a MOKA3aTeJISIMU Ha BCEX ATanax MOAEINpPOBaHUS
KaK B KOMILIEKCE, TaK U 110 OTACIbHOCTH.

EcTtecTBeHHO, IMUTALIMOHHBIE MOJIENH HE JIMILIEHBI HepocTaTkoB. [Ipexe Bcero, crout orme-
TUTbh BBICOKYIO CTOMMOCTh CaMO# pa3pab0TK1 MMUTAIIMOHHOM Moienu. Tak, A1t MOAETH peruoHab-
HOTO YPOBHS TpeOyeTcsl BOBICUEHUE HE OHOTO CIELUANNCTA, a 1eJI0ro KOJUIeKTUBa. BpeMeHHbIe

3aTpaThbl HA IIOCTPOCHUC HO,Z[O6HOI>1 MOJCIHU TaKKC BCJIIMKU. C Touku 3PCHUA BHCAPCHUA PC3YJILTATOB
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MOJIEJTUPOBAHUS CTOUT OTMETUTHh HEOOXOAUMOCTh (DMHAHCOBOW U MH(DOPMAIIMIOHHOMN MOAIEPKKH, a
Takxke 00y4eHus MepcoHalla OpraHoB rOCYAAPCTBEHHON BIACTH perMoHa. Takke CyIecTBYeT CIOXK-
HOCTb CO COOpOM MCXOJHBIX JaHHBIX JUIsl MMUTALMOHHON Mozenu. OHM He Bceraa coOMparoTcs u
a”anu3upyrorcs PoccratoM. TO MOXKET CYIIECTBEHHO CHU3UTH aJI€KBATHOCTH MOJIENH.

Taxum 06pa3oM, MOKHO OTMETUTh, YTO CO3/1aHHAsl HA OCHOBE OObEIUHEHMSI PA3IUYHbIX MO
XOJI0B MOJIeJIb OyJIeT UCI0JIb30BaTh CUCTEMHYIO IMHAMUKY Ha BBICOKOM YPOBHE a0CTpakuuu (Ass
ONMCAHUSA MOBEICHUS MAaKpPOCUCTEM), @ areHTHOE MOJIEIMPOBAHUE — Ha HU3KOM (JIJIs1 OMUCAHUS
MOBE/ICHUS OTJEIbHBIX SKOHOMUUECKUX areHTOB), Onarofaps 4eMy UMeeTcsi BO3MOKHOCTh Ooliee
TOYHOT'O ONUCAHUS COLIMATIbHO-KOHOMUYECKON TMHAMUKH PETHOHA.

C nomouip0 NPUMEHEHHsI MOAEIMPOBAHUS YIAIOCh MOHATh BHYTPEHHUE MEXaHU3MbI Pa3BU-
THUSL Pa3IMYHBIX SKOHOMHUYECKHUX MPOLECCOB, CKPBIBAIOIINECS 32 BUIUMOMN, 4acTO, Ka3ajJoCh Obl,
napaioKcaibHOM, KApTUHOM SKOHOMHYECKUX SBJICHUI, KOTOpasl HE yKJa/blBalach B U3BECTHbBIC
TeopeTudeckue cxeMmbl. OMbIT UCMOB30BaHUS MOJIENIEH 1T0Ka3all, YTO OHU CIIY>KaT HaJIeKHBIM HH-
CTPYMEHTOM NPOBEACHUS aHAIM3a MAaKPOIKOHOMUYECKHUX 3aKOHOMEPHOCTEH, a TaKKe MPOrHO3U-
POBaHUS OCJIEICTBUI MAKPOIKOHOMUYECKUX PEIICHUN IPU YCIOBUHM COXPAHEHUS CII0KUBILIXCS

OTHOIIIEHUMN.
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Abstract

The article is devoted to the simulation as a forecasting tool of regions' socio-economic
development. The authors highlight the main advantages and disadvantages of the method,
give the analysis of existing approaches and the constructed models, compare the results and
draw conclusions about the applicability of simulation models. Key advantages of simula-
tion are: possibility of describing complex systems; reproduction of behavioral aspects and
dynamic processes of the environment; ability to identify patterns, dynamics and trends of
development and functioning of a complex economic system in the absence of accurate infor-
mation; description of the behavior and interaction of many active agents in the study of social
systems; ability to monitor performance at all stages of modeling as a package, or separately.
It is worth noting the high cost of the development of the simulation modeling of production
systems. There is also the difficulty with the collection of initial data for the simulation model.
The authors say about the future use of simulation for forecasting of regions' socio-economic
development. The methodology of forecasting of the region's economic activity is based on
the concept, according to which the forecast is presented as a result of changes in the initial
state of the region model for a certain term, with specified conditions. The use of modeling

has helped to understand the underlying mechanisms of development of different economic
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processes behind the visible, often paradoxical pattern of economic phenomena that had not
fit into the known theoretical schemes. Experience showed that they are a reliable tool for the
analysis of macroeconomic regularities, and predicting the effects of macroeconomic deci-

sions while maintaining existing relations.
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