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HccaedosaHue coyuanbHO-3KOHOMUYECKO20 pa38UMusi pe2uoH08 MecHo C8s13aHO ¢ NOCMpPOeHU-
em Modesell pea/1bHO CYujecmayouux cucmem, aHa1U30M UX mekyujezo U npoeHO3UpO8aHUeM
dasbHeliwezo nosedeHus. OOHUM U3 HaAubosee 80CMPEBbOBAHHBLIX Ce200HS S68/159emcsi Memod
UMUMAYUoOHHO20 ModeauposaHus. OH couemaem 8 cebe 0CO6EHHOCMU 3KChepUMEHMAAbHO20
nodxoda u cheyuguveckue yca08us UCNO/Ab308AHUS 8bIHUCAUMEAbHOU MeXHUKU. Komnbromep-
Hoe ModesuposaHue no3goJisiem coesamsb npoyecc 60/1ee Ha2/A0HbIM U NOHSIMHbIM 051 psido-
8020 uccaedosamedisi.

B cmambe paccmampusaomcsi nodxXodbl cUCmMeMHOU JUHAMUKU, JUCKPemHO-CO6bIMUliHo20 U
azeHmMHo20 ModeauposaHus. [lpedcmasaenvl npeumywecmaa Memooda UMUMAyUuOHHO20 Mode-
AUPOBAHUS U 9MANbl NocmpoeHus Modesaell Ha e2o ocHose. [IpusedeH kpamkulii 0630p U aHAIU3
cucmem uMumayuoHHoz2o0 modeauposaHus ARIS, Arena, Anylogic, iThink. Pesayiemamul anaausa
o6o6wenbl 8 umozosoli maéauye. [Ipedcmasietbl 803MOJCHbIE HANPAB/AEHUS COBEPUIEHCMEBO-
8AHUS CUCMEM UMUMAYUOHHO20 MOOeAUPOBAHUSIL.

B 3akar04eHue ommeyaemcsi He803MOHCHOCMb UCCAEJ08AHUSI SKOHOMUYECKUX cucmeM 6e3 no-
cmpoeHusi Modesell npomeKanwux 8 HUX npoyeccos. Pazsumue uHPopMayuoHHbIX mexXHoa02ull
8b180JUM NPOYECChbl U3YYEHUS cucmeM HA HO8bIU yposeHb. Memod umumayuoHHozo Modeaupo-
8AHUS 8/15emcsi AKMYA/AbHbIM U 80CMPEeG08AHHbIM HA Ce200HAWHUU deHb, a 3Havum, 6ydem
npooo/ixcamuvCs pazgumue U CO8epuIeHCma808aHue cucmem UMUMayuoHHO020 MOOeaupo8aHusl.

ModeauposaHue, umumayuoHHoe MOJeaAUpo8aHue, cucmemHasi OUHAMUKA, OUCKPEeMmHO-co6bimuli-
Hoe M0ode/uposaHue, a2eHmMHoe ModeauposaHue, CUcCmembl UMUMAYUOHHO20 MOOeAUPO8AHUSI.
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CerofHsi MpoBOAUTCS OOJIbIIOE KOJMYe-
CTBO HaAy4HBIX HKCC/e/IOBaHUM, CBSI3aHHBIX C
M3y4YEHHWEM COIMaJbHO-9KOHOMUYECKOr0 pas-
BUTHS pETMOHOB. /laHHOE HanpaBJeHUE HeMo-
CpeJICTBEHHO CBSI3aHO C UCCJIE/JOBAHUEM pPeru-
OHa KaK CJIOKHOM COLMaIbHO-9KOHOMUYECKOU
cicTeMbl. Takue cucTeMbl 06/1aJ]a10T O/IHOBpe-
MEHHO CTPYKTYPHOM U MOBeeHYECKOW CIOMK-
HOCTbI0, O6beIUHSIOT B cebe HelpepbiBHEIE,
JIACKpeTHBIE, BEPOSITHOCTHBIE TMPOILECCh], MO-
TyT coJlepKaTb 0OyYaeMble KOMITOHEHTHI.

HccienoBaHue OKpy»KawIWX HAac 3KO-
HOMHUYECKUX CUCTEM KaK eJMHOrOo IeJoro,
06'beJUHSIOLET0 KOMITIOHEHTHI Pa3JM4YHOU
MPUPO/IbI, UCMOJb30BaHUE [JisI 3TOTO CO-
BpeMeHHbIX MOJXO0JJOB U CPEeJICTB aBTOMa-
TH3alUU SIBJsSIeTCS 0CO6EHHO aKTyaJlbHbIM
¥ BaXKHbIM BOTIPOCOM.

OaHuUM u3 caMbiXx 3G PEeKTUBHBIX METO-
JIOB UCCJIe/IOBaHUS C0XKHBIX CUCTEM, B TOM
yucje 3KOHOMUYECKHUX, CYUTAeTCsl MMHUTa-
[IMOHHOE MoJiesiupoBaHue (MM) [6].

«MMuTanus» o3HayaeT BOCIpPOHU3Bee-
HUe olpeJie/leHHbIM 06pa3oM SIBJEHUH, CO-
OBbITUH, IEUCTBUH, OO BEKTOB U T. I1. [6]. ITOT
TEPMUH SIBJSETCS CUHOHWMOM TOHSATHUSA
«MO/IeJib» — aBCTPaKTHOE OMKMCaHKEe CUCTEMBI
(o6'bekTa, mpolecca, Mpo6JeMbl, MOHATUS) B
HEKOTOpOW PpopMe, OTVIMYHOU OT POpMbI ee
peasibHOr O CyleCTBOBaHHUA [4].

MopenvpoBaHue B 0611eM BU/I€ TPEACTAB-
JisieT cobol OJIMH M3 OCHOBHBIX METO/IOB IO-
3HaHMUS, SABJAsAETCA GOPMOU OTparKeHHUs JleM-
CTBUTEJIbHOCTH U 3aKJII0YAETCS B BbISICHEHUU
WJIA BOCIIPOM3BE/IEHU M TeX UJIU UHBIX CBOMCTB
peasbHbIX 06'BEKTOB, MPOIECCOB, SIBJIEHUM C
MOMOIIbI0 aGCTPAaKTHOTO OMNWCAHUS B BUJE
M306paXkeHUs], MJIaHa, KapThbl, COBOKYIHOCTH
YpaBHEHHWH, aJITOPUTMOB Y ITporpamm [4].

MMuTanMoHHOe MOJe/JMpOBaHUE — IKC-
nepuMeHTaJlbHbIA METOJ, HWCCJAe[0BaHuUs
peaqbHOW CHUCTEMBI TO €e UMUTAIMOHHOMN
MO/JleJiM, KOTOPbIH co4yeTaeT 0COOEHHOCTH
3KCIepPHMMEHTAIbHOr0 MOAX0Aa U crienudu-
YeCcKHe YCJIOBHUSI UCMOJb30BaHUS BBIUUCIU-
TeJIbHOW TEXHUKHU [4].
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Cpeau npeumyiiects UM oTrmeyarot [9]:

1. OTpakeHHe JUHaMHUYECKUX MPOLLECCOB
Y IOBe/IeHYEeCKUX aclleKTOB BHELIHEN CpeJibl.

2. BO3MOXHOCTb BBISIBJIEHUS 3aKOHO-
MEpPHOCTEeH, AUHAMUYECKUX TEeH/IEHIIUM pas-
BUTHUA U QYHKIUOHUPOBAHUSA CIOKHOU CH-
CTEMBI B YCJOBUAX HEMOJHOW U HETOYHOU
“WHOOpMaIHH.

3. OnucaHWe B3aWMMOJENCTBHUS U TOBe-
JleHUS1 MHOKeCTBa aKTUBHBIX areHTOB B CO-
MaJbHBIX CUCTEMaX.

4. Peanuzanuio NpUHIMUIIOB 06 bEKTHO-
OpPUEHTHUPOBAHHOTO MPOEKTUPOBAHUA H
MIpUMeHEeHU e BBICOKOTEXHOJOTUYHBIX pelle-
HUW NIpU NOCTPOEHUHU KOMIIBIOTEPHBIX MO-
JleJier v JIp.

[naBHOM mnpobJeMor MpPU MNOCTPOEHUH
JI060M MMHUTAMOHHOW MOJENH SIBJISIETCS
HeoOX0IMMOCTb MOCTPOEHUS KOMIJIeKCHbBIX
MaTeMaTU4YeCKUX MOJeJied U pa3paboTKu
MpOrpaMMHOTO KOJja UMUTAIMOHHOW Mo/e-
Ju. B coBpeMeHHBIX cucTeMax UM npeanpu-
HUMAaITCS MOMNBITKX PELIUTD 3Ty NpobieMy
MpU MOMOLIA aBTOMAaTH3aLlMU MOCTPOEHUS
KOJla UMHATALlMUOHHOM MO/|eJId Ha OCHOBaHWU U
pa3/IMYHBbIX TrpaPUYecKUX CxeM (BU3yaJb-
HBIX MOJleJiel) U C WUCIOJb30BAaHUEM METO-
JIOB OO'bEKTHO-OPUEHTUPOBAHHOI'O MpPOEK-
TUpOBaHHUSA. TakoW MOAXOM 3HAYUTETBHO 00-
Jler4yaeT 3aj/ia4yy CO3/aHUSl MMUTALMOHHOU
MOJleJIM U JeJiaeT caMy MoJeJb 6oJiee Mo-
HSTHOM JIJ1s1 TToJib30BaTesek [11].

B UM BBIfieNAI0T ceyolue OCHOBHBIE
MOJAXOAbl: CUCTeMHAasl AWHAMHWKa, AUCKPET-
HO-COOBITUMHOE MOJleJTMPOBaHKeE, areHTHOe
MozeupoBaHue [7]. B paboTax pa3/M4HbIX
aBTOpOB cpeaur noaxonoB UM orMmevaroTcs
TaK:Ke JWHaMH4YeCcKoe MoJejJupoBaHue [3],
o6'beIMHEHHBIN NOoAXx0 [7], ceTeBble Mapa-
JIUTMBI, CETH KYCOYHO-JIMHEWHBIX arperaToB
[10] m ap. B naHHOW pa6oTe OoCTaHOBUMCA
Ha TpeX OCHOBHBIX MOJAXO/aX, MOJYYUBLINX
HanboJiblllee paclpoCTPaHEHHE.

Kak MmeTog0/10rus cUcTeMHas AUHaMUKa
6bl1a npeasoxeHa B 1961 roay /Ix. @oppe-
CTEpOM B Ka4decTBe UHCTPyMeHTa UCCefo-
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BaHUSA WHOOpPMAIMOHHBIX OOpaTHBIX CBS-
3ei B TMPOU3BO/ICTBEHHO-X035IMCTBEHHOM
JesaTeJbHOCTU. [lpolecchbl, MPOUCXOASIIUE
B peaJlbHOM MHpE, B CUCTEMHOM JHWHaMHKe
NpeACcTaBJSIOTCS B TEpMUHAX HaKOMUTeNen
W MOTOKOB MeJy HUMHU. CHCTeMHO-JUHa-
MHUYecKasi MoJleJib OIIMChIBAeT IOBeJeHHeE
CUCTEMBI U €€ CTPYKTYPY KaK MHOMECTBO
B3aWMOJIEUCTBYIOIIUX 0OpaTHBIX CBA3EW MU
3ajJlepkeK. MaTeMaTU4YecKU Takasi MOJEeJb
BBITVISAUT Kak cucteMa auddepeHIMalb-
HBIX ypaBHeHUH [12]. PeaysnbTaToM Mojenu-
pOBaHHWs B CHUCTEMHOW AWHAMHUKeE SIBJISETCSA
BbIsiBJieHHEe T106aJbHbIX 3aBUCMMOCTEN U
MIPUYHMHHO-CJIE/ICTBEHHBIX CBSI3€M B MCCIe-
ayeMol cucteMe. K 3ToMy TNy OTHOCATCS
cucteMbl VenSim, PowerSim, iThink u gp.
JlMcKpeTHO-COOBITUHHOE ~ MOJeJIMPOBa-
HHe ToSIBUJIOCh B HavdaJsle 1960-x roioB, Korja
bx. Top/loH cnpoeKTUpoBal M peau30Bal
cucteMmy GPSS. OcHOBHOW OO'BEKT B 3TOM CH-
CTeMe — MacCMBHBIM TpaH3aKT, KOTOPbIK MO-
JKET oNpe/e/leHHbIM 06pa3oM Mpe/CTaBAsATh
co60M pabOTHUKOB, AETAJH, ChIPbE, IOKYMEH-
ThI, CATHaJIBI U T. I1. [lepeMeliiasich 1o Mojiesu,
TpaH3aKThbl CTAaHOBSATCA B OYepeIU K OJHOKa-
HaJIbHbIM U MHOTOKaHaJIbHbIM YCTPOWCTBaM,
3aXBaTbIBAalOT M OCBOOOKJAIOT HX, paclie-
IVISFOTCS, YHAYTOXKATCA U T. 4. [12]. OTviun-
YUTEJbHOW 0CO6EHHOCTBIO JAHHOTO MOAX0/a
SIBJISIETCSI BpeMs MPOABWKEHHUS MO MOJIEJIN:
JU60 OT cOGBITUSA K COOBITHIO, JIMGO 4Yepes
JUCKpeTHble MPOMEKYTKA BpeMeHH. /[luc-
KpPETHO-COOBITUHMHOE MOJIeJIMPOBaHUE MPH-
MEHSIETCS, €CJIM BO3MOXKHO TNPEAIONOKUATD,
YTO NMEpeMeHHbIE B CUCTEME MEHSIIOTCSI MTHO-
BEHHO B OIlpe/leieHHbIe IPOMEXYTKH BpeMe-
HU. JlanHbid noaxog UM siBasieTcs ofHMM K3
CaMbIX paclpOCTPaHEHHBIX W TPUMEHSeTCs
JJIsT HCCAeA0BaHHSI COLMa/bHO-3KOHOMHUYE-
CKHUX, TEXHUYECKUX, JJOTUCTUYECKUX U IPYTHUX
nporeccoB. Kpome cucremnr GPSS, k sTomy
MOJXO/ly OTHOCATCA CUCTeMbl Arena, Extend,
SimProcess u sp. CiiesiyeT OTMETHUTB, YTO Ha
OCHOBE JIMCKPETHO-COGBITUMHOrO MoAX0/Aa
peasn3oBaHO HauboJiblllee Yhcao cucteM UM,
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AreHTHOe MoOJe/JUpPOBAaHUE TOSBUJIOCH
B 90-x rojax U MUCHOJIb3YeTCs AJIsT UCCie-
JIOBaHUSl JelleHTPaJU30BaHHBIX CHUCTEM,
JUHaMUKa (PYHKIUOHUPOBAHUS KOTOPBIX
onpejessieTcss He 06ajJbHBIMU TpaBUJia-
MU U 3aKOHaMHU (Kak B JpyTrux napajurmax
MO/IeJTMPOBaHUS), @ KOTJa 3TH [yobaibHble
MpaBuJa W 3aKOHbI SIBJSIOTCS pe3y/bTa-
TOM WHJWBU/yaJbHOU aKTHUBHOCTU 4JIEHOB
rpynnsl. Llegb areHTHBIX Mojiesiel — MoJy-
YUTHb MpeJcTaBieHrne 06 3TUX [V106aJbHbBIX
npaBuJiax, obieM MoBeJleHUU CUCTEMBI, UC-
XO/isl U3 TIpe/NoJoKeHUH 06 UHAUBUAYATb-
HOM, YaCTHOM MOBE/I€HUU €€ OT/eNbHBIX aK-
TUBHbBIX 06'bEKTOB U B3aUMO/J|eUCTBUHN ITUX
06'bEKTOB B cUCTeME [7].

B ciydae MofenupoBaHWsi SKOHOMUYeE-
CKHX CUCTEM, CoflepKalliux GoJibIlire KOJIU-
YyeCTBa aKTUBHBIX 00'BEKTOB (JIOJAeH, Ma-
LUIMH, TPeANIPUATUNA WU JaXke NMPOEKTOB,
aKTUBOB, TOBApOB M T. 1.), KOTOpble 06b-
e/IMHsIeT HaJW4yue 3JIeMEHTOB UH/UBUJY-
aJbHOTO TIOBeJleHHWs], aTeHTHOe MO/JeJU-
poBaHue SIBJsIETCS MOAX0A0M 6oJiee YHU-
BepcaJbHBIM M MOILHbBIM, TaK KaK MMO3BO-
JISIET Y4YeCThb JIIoOble CI0KHBIE CTPYKTYPhI
Y UX noBeaeHue [7].

HauGosiee MOUIHBIM M3 WHCTPYMEHTOB,
Mo e PKUBAIOIIMX areHTHOe MO/ eJupoBa-
HUE, SIBJISIETCS] OTE€YECTBEHHBIM MHCTPYMEH-
Tapui AnyLogic komnanuu X] Technologies,
JlOKa3aBIIMH B TOCeJHEE BpEM I CBOIO MOIIlb
Y y106CTBO 3a CUET IPUMEHEHU s 06 bEKTHO-
OpPUEHTHPOBAHHOTO MO/[X0/a, BU3YaJIbHOTO
NpPOeKTUPOBAHUS, APYKECTBEHHOTO MOJb-
30BaTeJbCKOro rpadpuryeckoro uHTepdeica,
miaTdopMoHe3aBUCUMOro si3biKa Java. Kpo-
Me TOTO, OH pean3yeT 06'beJMHEHHbIH MO/I-
X0/l 3a CUeT MpeoCTaBJeHUsI BO3MOXKHOCTH
co3laHusi TUOPUJHBIX MOJleJiel Ha OCHOBeE
pasJyivdHbIX moaxoaos UM [7].

PazpaboTka HWMUTAI[MOHHOU
BKJIIOYAET CcaeAytolye aTanel [3]:

1. dopmysnupoBKa Iie/iu UccleOBaHUS.

2. C6op vHPOpMalMK U TaHHBIX.

3. PaszpaboTka KOHIENTYaJbHOU MOJEJH.

MOJenu
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4. TlpoBepka KOHIENTYyaJbHOW MOJENN Ha
aJleKBaTHOCTb [IOCTABJIEHHOM 3a/ja4ye Y BBITOJI-
HeHMWe CTPYKTYPHOr 0 KpUTUYECKOT O aHa/IM3a.

5. llepeBoj KOHIENTYyaJbHOU MOAEIU
B MallMHHOE MpeJACTaBJeHHe C MOMOILbIO
MpOTrpaMMHBIX CPeJCTB.

6. Bepudukanys nosy4yeHHOW MOJEH.

7. BosBpatT kK nyHkTaMm 1 — 3 (B 3aBHUCH-
MOCTH OT BBISIBJIEHHOM OIIMOKHK) B ciay4dae
HealeKBaTHOCTU MOJY4YeHHOW MOJIEJH.

8. PaspaboTKa, BBINIOJIHEHWE W aHa/MU3
3KCIIEPUMEHTOB.

9. /lokyMeHTHUpOBaHHE U NpeJocTaBJe-
HUe€ MMOJy4YeHHBIX pe3yJbTaTOB.

Jlst obecnedeHnsi HamboJbllIeN afeKBaT-
HOCTH MOJieJIU CJIelyeT IPUBJIEKATH K ee pas-
paboTKe 3KCIEPTOB MpPeAMETHOM 06JaCTH.
[1pn 3TOM MCMONB3YIOTCA ;Ba OCHOBHBIX MOJ-
X0/la BBITIOJIHEHWUS BepUPUKAL UK U BaJIu/a-
UU: IpUBJIeYeHH e TTOJTHOCTbIO BOBJIE€YEHHO-
ro B Ipynny pa3paboTYMKOB MOJIb30BaTes
Y He3aBUCUMMas BepudUKaLMAa U BaJUJalus
(BBIMOJIHAETCS CTOPOHHEW TPYIION ).

B mnponecce Banugauuu NPUMEHAOTCS
pa3/inyHble MeTO/Ibl: aHUMalUsl, CD)AaBHEHHE
C JIpyTUMHU MOJeJsIMH, TeCTbl Ha 3KCTpe-
MaJibHbIe yCJI0BUA U Ap. [3].

[lpakTHYecKH Bce CylLleCTBYWLHAE IMpPO-
rpaMmMmHble cpegctBa UM paspaboTtaHbl a4
MO/IIEPXKKH KaKOr0-TO OMpeeeHHOr O MO/~
xofa. Cpeay HauboJiee pacnpoOCTPaHEHHBIX
cuctem UM, obnaparomx pasBUTBIMM rpa-
buYecKMMHU CpeACcTBaMM, MOKHO Ha3BaTb
ARIS, Arena, Anylogic, iThink (Hau6o.s1ee no-
MyJsipHBIe MIPOTpaMMHBIe TPOAYKTHI Cpeiu
pas3yinyHbIX noaxoaoB UM). PaccMoTpuM rx
6oJiee MoApPO6HO.

Cucrema UM ARIS npeacraisieT co-
601 KOMIIJIEKC Cpe/ICTB aHa/lvu3a U MOJleJU-
pOBaHUA [eATeJbHOCTU NpeanpuaTtus. Ee
MEeTOJHUYECKYI0 OCHOBY COCTaBJISIET COBO-
KYNHOCTb pas3/IMYHBIX MeTO/J 0B MOJENUpO-
BaHWf, OTPAXKaIOIIUX pa3Hble B3IJIAABI Ha
vuccieayemyro cuctemy. OfHa U Ta »Ke MO-
JleJib MOXKeT pa3pabaTbIBaTbCA C UCIMOJIb30-
BaHWEM HECKOJIbKUX MEeTOJO0B, YTO IO3BO-
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AdeT vcnoab3oBaTk ARIS cnenmanucram c
pas/iMYHBbIMHA TEOPETUYECKWUMM 3HAHUSIMU
¥ HacTpaWBaThb €ro Ha paboTy C CUCTEMaAMH,
MMEWIIUMH CBOIO crienuduky [1].

MeTtonuka MoaenvpoBanusa ARIS ocHo-
BbIBAeTCsl HA TEOPUU MOCTPOEHUST UHTETPU-
poBaHHbIix UC (ABrycT lllep), onpeensitonien
MIPUHIMITBI BU3yaJbHOTO OTOOpaXKeHUS BCeX
acneKToB QpYHKIMOHUPOBAHUS aHaJIHA3UPYe-
MbIx koMnaHuM. ARIS nmoasepxkviBaeT 4eThbl-
pe THUNa MoJieJIeEN, OTpaXKaloLUX pas3inudHbIe
acrneKTbl UCCAeNYEMOM CUCTEMBI: OpraHu3a-
[IMOHHbIe, (PYHKIMOHA/TIbHbIE, MHOpMaIH-
OHHBIE, a TAKKe MO/JIEJIM yIIpaBJieHUA. [y Ux
MOCTPOEHMS MCMOJIb3YIOTCS KaK COOCTBEH-
Hble MeTOJbl MoAenupoBaHus ARIS, Tak u
pas3JInyHble U3BECTHBIE METO/bI U SI3bIKK MO-
JlenvpoBaHus, B yactHocTH, UML.

B mnpoliecce MojenupoBaHUS KaK/JbIW
acrneKT JesATeJbHOCTU MpeAlpUsiTASl CHaya-
Jla paccMaTpHBaeTCs OTAeJbHO, a TocJe Jie-
TaJbHOM MPOPabOTKHU BCEX aCMIEKTOB CTPOUT-
Csl MHTErpupoBaHHAsA MOJiesib, OTpaXKaroliast
BCE CBSI3W MEX/Y Pa3/IMYHbIMH aclleKTaMH.

ARIS He HakJ/laAbIBaeT OrpaHUYEeHUN Ha
MOCJA€e/JOBaTeJbHOCTb IOCTPOEHUSA Mojie-
Jgen. Mogenu B ARIS npeacraBasiioT cobou
JyarpamMMbl, 3JleMEHTaMHW KOTOpPbIX SIBJIS-
I0TCS pa3Hoobpa3Hble 00bEKThbI - «DYHK-
UU», «COOBITHUS», «JOKYMEHTBbI» W T. I
Mexay o6beKTaMM yCTaHaBJMBAIOTCA pas-
JIMYHbIE 110 THUIIaM CBSI3M.

KaxkgoMy 06'beKTY COOTBETCTBYET OMpe-
JleJileHHbIM Habop aTpuOyTOB, KOTOpPbIE MO-
3BOJISIIOT BBECTH JIOTIOJTHUTENbHYI0 UHPOP-
Mallil0 0 KOHKPEeTHOM 00'beKTe. 3HaYeHU S
aTpyubYTOB MOTYT MCHOJIb30BaTbcA pu UM
WJIHU JJisl TIPOBEEHUs] CTOMMOCTHOTO aHa-
Jv3a. B pesysbTaTe Bo3HMKaeT Habop B3au-
MOCBSI3aHHBIX MOJieJier, NpeAcTaBJsSIONAX
co60M MUCXOAHBIM MaTepuas AJsl JaJbHeM-
LIero aHaJim3a.

OcHoBHOM 6mM3Hec-Momenbio ARIS aBis-
etca eEPC (extended Eventtdriven Process
Chain - paciiMpeHHassi Mojesb IEMOYKHU
MPOILECCOB, YIPaBJISEMbIX COOBITHUSIMH ).
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Moaens eEPC pacivpsier BO3MOMXKHO-
ctv Hotanui IDEFO, IDEF3 u DFD, o6samas
BCEMH MX JJOCTOMHCTBAMHU Y HeOCTATKaMHU.
[l[puMeHeHWe GOJBIIOTO YHUCIA Pa3TIUYHbBIX
00'bEKTOB, CBAA3aHHBIX pPa3/IMYHBIMU THIA-
MM CBSI3€W, 3HAYUTEJIbHO YBeJUYNBaET pas-
Mep MOJIeJIU U ieJ1aeT ee MJI0X0 YATAEMOU.

busHec-tiporiecc B Hotanuu eEPC npen-
cTaBJsieT cobOM MOTOK TMOCJe[oBaTeNbHO
BBINOJIHAEMBIX paboT, pacno/0KeHHBIX B [10-
pAJiKe UX BbINOJIHEHUS. PeasbHasa AJaUTeNb-
HOCTB BBINIOJIHEHUA Tiponeayp B eEPC Busy-
aJlbHO He oToOpakaeTcs, [Jisl 3TOTO PEeKo-
MeH/yeTCsl UCIOJIb30BaTh Jpyrue WUHCTPY-
MEHTBI ONMMCaHUsA (HanpuMmep, AUarpamMMbl
['aHTa B cMcTeMax ynpaBJ/ieHUs IPOeKTaMH ).

[Taket Ithink wucnosab3yeT mnoaxon cwu-
CTEMHOW JWHAMHUKH. /[ ero peanvsanuu
CIy>aT KOHCTPYKILMUMW YeThIpeX TUIIOB: CTaH-
[JUH, IOTOKH, KOHBEPTEPHLI U COeNUHUTENU
[8]. YTo6bI co3iaBaTh AUCKPETHbIE MOJEJH,
Ithink ucrionb3yeT Tpu crnenuajbHbIe CTaH-
UW: o4YepellM, XpaHUJHULA U TpaHCHOpTe-
pPBIL, KOTOpBIE NepefarT 3JEMEHTBl MeEXIY
CTaHLASIMH.

Mopenu, mnocTpoeHHBIe C TOMOIbIO
Ithink, cocToAT W3 ypoBHeW M Hepapxuu.
[losib30BaTe/N b CTPOUT ONMCAHUE MOJEJHU
Ha BbICOKOM YPOBHE C MOMOIIBIO Cpes MOZe-
JIMPOBaHM A MPOLECCOB, KaX/as U3 KOTOPBIX
MO3BOJISIeT CO3/aTh MOJe/b OAHOMW IMOJACH-
CTeMBI. 3aBEPILIUB OMMCAHUE, pa3paboTUUK
MepexoAvT Ha CHeAyIOLlyl0 CTyleHb JeTa-
JIU3aUA U BBOAUT B KaXAYI MNOAMOJeENb
HeoOXolMMble KOHCTPYKIMHU. Mexay mnofa-
MOJleJIIMA YCTaHAaBJMUBAKOTCA CBS3H, yKa-
3bIBAIOIIMe Ha B3aUM O/ eiCTBHE MTOJICUCTEM.
[loctpouB Mopesnb, CHabXKeHHYH Heob6Xo-
JAUMBIM YKCJIOM HepapxUieCcKHUX YpPOBHEW,
pa3paboTYMK MEePEXOAUT B PEXUM MO/ eNH-
pOBaHMUs, YTOOBI ONpeJe/IMTh MaTeMaTUye-
CKWE CBSI3W MeX/Jy CTaHI UMM, NIOTOKAaMHU U
JPYTUMU KOHCTPYKIUAMHU.

[Taket Ithink npeasaraet paspaboTywu-
Ky CIIMCOK JOMYCTUMBIX NepeMeHHBIX AJs
onpejesieHUsi MaTeMaTU4YeCKHUX CBA3€EH,
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obecrneyrBaeT MNpOBeJeHUEe aHajIvW3a 4yB-
CTBUTEJBHOCTA MOJEJNU IMyTeM ee MHOro-
KpaTHOIO 3alycKa C pa3JIMYHbIMU BXOJHBI-
MU TnapaMeTpaMu. WUcXOAHBIMHA [aHHBIMHA
ABJISIFOTCSA OCHOBHBIE BU/IbI paclipe/ieIeHUH,
NpuMeHsieMble [JJiSI CTaTUCTUYECKOrOo aHa-
JIu3a WU AvarpaMmel. [Ipu 3anycke Mozenu
[think ucnosab3yroTca cpeacTBa aHUMaLUH,
nepeMeljamlle pacnoJOXeHHble Ha pas-
JIUYHBIX YPOBHAX CTAHLLMU B COOTBETCTBUU
C JIOTUKOU MO/ eJIN.

Pe3ynbTaThl MOAenMpoOBaHUA BBIBOJAT-
cAd B BUJle BpEMEHHBIX AMarpaMM WJW Auva-
rpaMMm pasbpoca. Tabaunbl U gUarpamMMbl
MOXXHO [MPOCMAaTPUBATh B CllelJUaJbHBIX OK-
Hax [aKeTa UJU B OKHE MO/JIEeJIH.

[TakeT AnyLogic - mpegHa3zHayeH AJ4
pa3paboTKU W MCCIAeJOBAaHUSA HWMHUTALM-
OHHBIX Mojiesied. [locTpoeH Ha 6a3e HOBBIX
Waer B 06acTM HHPOPMAIMOHHBIX TEXHO-
JIOTHH, TEOPUH NapasjieJ]bHbIX B3aUMO/IeN-
CTBYIOIIMX MPOL,ECCOB U TEOPUU TUOPUHBIX
cucteM. biarofapsd 3TUM HJesM 4Ype3BbI-
YalMHO yNpoULIaeTcs MOCTPOeHUEe CJIOMKHBIX
MMUTALMOHHBIX MOJleJiel, HWMeeTCs BO3-
MOXXHOCTb UCIOJb30BaHUA OJHOr0 UHCTPY-
MeHTa TNpPU W3YYEHUU pPas3JIUYHBIX CTHUJIEHN
MoJleIMpoBaHus [5].

['padnyeckas cpena MoJeJMpPOBaHUSA
MOAJlep>KUBAaeT MpPOEKTUpPOBAaHUE, paspa-
60TKy, [OKYMeHTHpOBaHWE MOJEJH, BHI-
MOJIHEHUE KOMITBIOTEPHBIX 3KCIIEPUMEHTOB,
ONTHMMHU3AL UK MapaMeTPOB OTHOCHUTEJBHO
HeKoToporo kKputepusa. [Ipu paspaboTke
MOJleJIU MOKHO MCIIOJIb30BaThb 3JIEMEHThI
BH3yaJibHOM I'paduKH (ArMarpaMMbl COCTOSI-
HUWM, CHTHaJIbI, COOBITUS, IOPTHI M T. /1.), CHH-
XPOHHOE U aCHHXPOHHOE MJIaHUPOBaHHUE CO-
OBITUH, 6BUBJIUOTEKU aKTHUBHBIX OO BLEKTOB.

[Ipu paspaboTke Mozaenu B AnyLogic
MOXXHO HKCIOJIb30BaTh KOHLEMIUU U CpeJ-
CTBa W3 KJlacchyeckux obsacterd UM: grHa-
MHUYECKUX CUCTEM, JUCKPETHO-COOBITUMHO-
ro MOJleJINPOBaHUs], CACTEMHOW JUHAMHUKHY,
areHTHOro MofeaupoBaHusA. Kpome Toro,
AnyLogic nosBosisieT MHTerpupoBaThb pas-
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JIWYHBIE MTOJXOAHBI C LleJIbI0 MOMY4YUTh GoJee
MOJIHY0 KapTHHY B3aUMOJEUCTBUA CJIOXK-
HBIX [TPOLeCCOB Pa3JIMYHOM NPUPOABL.

[TakeT UM Arena mo3BoJsieT co3/aBaTb
MOJIBUKHBbIE KOMIIbIOTEPHbIE MOJEJNHU, HC-
MOJIb3ysl KOTOPbIe MOHO aJleKBaTHO Mpe/J-
CTaBUTb 0YeHb MHOTHE peasibHble CUCTEMBL.
Arena cHab)keHa yA0OHBIM OOG'BEKTHO-OPH-
eHTHPOBAaHHBIM MHTepdericoM U obJsasaeT
BO3MOXHOCTAMM IO ajaNnTaljid K BCeBO3-
MO>KHBIM NIpeIMETHBIM 06J1acTAM [2].

OcHoBa TexHoJIOTUM Arena - f3bIK MO-
nenrnpoanusa SIMAN wu crcrema Cinema
Animation. [Iponecc mopenvpoBaHHS Op-
raHW30BaH cjeAyoluM o6pasoMm. CHavasia
MOJIb30BATEJIb 11IaT 3a LIaroM CTPOUT B BU3Y-
aJIbHOM pelaKTOpe CUCTeMBbI Arena MoZeJb.
3aTeM cUCcTeMa reHepUupyeT [0 HeX COOTBeT-
cTBywoIMM koj Ha SIMAN, nocsie yero aBToO-
MaTH4ecKHU 3amnyckaeTcda Cinema animation.

HuTepdelric Arena BKJIOYaeT B cebsi Bce-
BO3MOXHbIE CpeJACTBa AJs paboThl C JaH-
HBIMHM, B TOM YHUCJIE 3JIEKTPOHHBIE TabJIULBI,
6a3bl JaHHbBIX.

WM nozBoJsisieT NpoBepATb TMNOTE3BI O
MPUYXNHAX BO3HUKHOBEHUS Te€X MJM HHBIX
HabuaonaemMbix ¢eHomeHoB. SIMAN nosBo-
JIfeT paccMaTpUBaTh MpPOLecCcbl B pas/ind-
HBIX MacllTabax BpEMEHH, BBIEJUTb Mepe-
MeHHbIe, HanboJiee BaXKHbIE [JIf1 YCIELIHOr 0
GYHKIUMOHUPOBAHUA MOJEJNUPyeEMOU
CTEMBI, ¥ MPOAHAJTU3UPOBATb HWMeEIIUECs
MeX/ly HAMHU CBS3HU. fI3bIK MO3BOJISET BbI-
ABJIITb «y3KHWEe MecTa» B MaTepUaJbHBIX,
MHPOPMALlMOHHBIX U APYTrUx MoTokax. Mo-
JleJIUpOBaHUWe JaeT BO3MOXKHOCTb M3y4aTb
06'beKTEI, O MOBeJEeHUN KOTOPBIX MMeeTcCs
HeJIOCTaTOYHO MHPOpMaL UH.

B nmoctaBky Arena BXOAAT rOTOBbIE Ila-
6JioHBI pelieHWH. Kaxabii Takou 11abJioH
npeAcTaBJ/sieT cobor Habop crenualiusu-
pOBaHHBIX MOAYJIeH, IpeBpallar X Arena
B Mpo6JIEMHO-OPUEHTUPOBAHHYIO Cpejay
MogenupoBaHusa. Co3faBasd Takue MIabJio-
Hbl WJIM W3MEHSs CyLIeCTBYIOIMUE, MOMXHO
npucnoco6uTb Arena AJil pelleHUs KOH-

CH-

NPOBJIEMbI PA3BUTHA TEPPUTOPHH < BbIN. 2 (76) » 2015

KpeTHBIX 3a/ja4 U MePEeNUTH OT abCTpaKTHBIX
MOHATHUN MEeTO/0JIOTUM MOJEeJUPOBaHUA K
MPUHATBIM B paccMaTpUBaeMOM MpeaMeT-
HOM 06J1aCTH TepMHUHAaM.

s cpaBHUTEJIbHOTO aHaJjikM3a paccMa-
TpUBaeMbIX CACTEM HWMHUTALJMOHHOTO MO-
JleTupoBaHusA ObLIU BeIOpaHbl 13 xapakTe-
PUCTHK, OTpaXKalLUX BO3MOKHOCTH TpeJ-
CTaBJIEHHBIX IPOAYKTOB 10 NPOBEJ e HUIO UC-
cJieJOBaHUU, TOCTPOEHHUIO MOJIeJIed U B3au-
MOJIEVCTBHIO C MOJIb30BaTeJeM (mabauya).
Jly4ymiasg vM3 cucteM omnpejessanach Mo Ha-
JIMYUI0 HauboJsiee IMPOKOTro GyHKIMOHA A
(4eMy COOTBETCTBYeT MaKCMMaJIbHOE YU CJIO
peasM30BaHHBIX B IPOrpaMMHOM NPOAYKTE
XapakTepUCTHUK). CielyeT OTMEeTUTb, 4YTO
repeyeHb KPUTEPHUEB OLEHKH He SBJISETCS
e/IMHCTBEHHO BO3MOXHBIM, CIHACOK MOMeET
MEHATBCSA KaK B CTOPOHY yMeHbLIeHHUs, TaK
M B CTOPOHY pacliMpeHHsi KOJMYeCTBa HMC-
MOJIb3yeEMBIX XapaKTEePUCTUK. PasnuyHbie
WccJiefoBaTeNu NPU MPOBEJEeHUM aHaJu3a
cucteM MM ucnosb3yloT pa3Hble KpUTEPUHU
Ol E€HKH.

CienyeT OTMETUTD, YTO B JIOOOW CUCTe-
Me UM MOXKHO HaWTH KaKWe-TO HeJoCTaT-
KA C TOYKM 3pEHUs] NMPUMEHUMOCTH ee B
KOHKpeTHOW cuTyauuu. Kpome Toro, chepa
WHOOPMaIMOHHBIX TEXHOJOTWKA 6ypHO pas-
BUBAeTCs, MOABJAITCA HOBBbIE MOAXOAbI U
METO/bl pellieHU A aKTyaJIbHbIX 3a/a4, MeH -
I0OTCSI MEXaHU3MBI B3aUMO/Ie CTBUA MOJIb30-
BaTeJer ¢ MHPOPMALLMOHHBIMU CUCTEMaMHU.
Bce 3To NpUBOAUT K HEOOXOAUMOCTH MOCTO-
SAHHOTO COBEpIIEHCTBOBaHUA chucTteM MM u
MIPUMEeHsSEMBIX B HUX pPeLIeHUN.

Cpesd BO3MOXKHBIX HalpaBJeHUU CO-
BepLIEHCTBOBAHUSA CUCTEM MOJIEJUPOBaAHUSA
MO>KHO OTMETHUTD [4]:

1. CospgaHve npob6JIEMHO-OPUEHTUPO-
BaHHBIX CUCTEM MOJEeJUPOBAaHUSA B pa3/ind-
HBbIX 06JIaCTAX UCCIeJOBAaHUM.

2. Hanv4yue yi06HOr0 U JIETKO UHTEPIIpe-
TUpyeMoro rpaduyeckoro uHTepderica.

3. Ucnosib30BaHMe pa3BUTOW aHUMalLUU
B peaJlbHOM BpeMeHH.
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Ta6n|/|L|a. CpaBHVITeHbeII‘;I aHann3 cncteMm MMUTalMOHHOTIO MoagennpoBaHNA

XapakTepuctuka ARIS iThink Anylogic Arena
Pazpabotumk IDS Scheer Isee systems XJ Technologies Rockwell Software
[Tapagmrubl UMUTALMOHHOTO Bo3mosHo noctpoeHue Mogeneii JlnckpeTHo-cobbiTuiiHoe
MOZeNMPOBaHMA CereBoe MogenupoBatite. | CUCTeNHaA AkHainka Ha 0CHOBE Pa3IMYHbIX NOAXOA0B MOZleNpoBaHue
[ToctpoeHue mMofienu [paduueckoe [paduueckoe [paduueckoe, nporpammHoe [paduueckoe, nporpammHoe
Otnagka + + + +
Anumauna + + + +
IKCMOPT M UMMOPT JAHHBIX + + + +
Web-uHtepdeiic + z 2 z
WnTepdeiic nonb3oBatens Mogenu - - + -
HarnagHocTb Mogeneii + + + +
PaclumpeHHble BO3MOXHOCTH
npoBefieHA JKcnepuMeHTa * * * *

Wepapxusa + + + +
Cneynanu3upoBaHHblii A3bIK UML - Java SIMAN
MocTpoeHue Anarpamm + + + +
Co3naHue 0TueToB + + + +

4. CoBeplleHCTBOBaHWE HHCTPYMEHTOB
JUISI IPOBe/IeHUsI pacyeToB.

5. [IpuMeHeHMe MHTEPAKTUBHOTO pacrpe-
JleJIEHHOT'0 MO/IeJINPOBaHMsl, pa3paboTKH B 06-
JIacTH B3auMo/ielcTBUsi UM c uHTepHET U JIp.

[TocTpoeHnue npo6ieMHO-OpHUEHTHPOBAH-
HbIX cucTeM MM ocTaeTcs akTyaJlbHBIM Ha-
NpaBJieHWeM Ha CEroJHSIIHUMN AeHb. Cyle-
CTBYIOT CHUCTeMbl MOJIeJIMPOBAaHUS TPOU3-
BOJICTBEHHBIX CHCTEM pa3JMYHOTO Ha3Ha-
YeHUs], MeJUIMHCKOTO OOCIyKWBaHHUS, B
06J1aCTH TeJIeKOMMYHUKaIUKi U Ap. Takue
CHUCTeMbl BKIIOYAIOT abCcTpaKTHbIE 3JeMeH-
Thl, I3bIKOBble KOHCTPYKIIMW ¥ HaGOpPbI MO-
HSITUH, B3SThle HEMOCPeCTBEHHO U3 Tpe/i-
MeTHOH 06JIaCTH WccaefoBaHHUM, ITO BJIHS-
eT Ha JOCTYIHOCTb W MPUBJEeKaTeJbHOCTb
MM, no3BoJisieT peaJM30BbIBATh pa3/uiHbIe
MoOJeJU HWCCAeJoBaTesIM, He HMEIIIUM
onbITa paboThI C MPOrPpaMMHBIMU Cpe/iCTBa-
MW HMMHUTALMOHHOTO MOJeJWpOoBaHUs (Bce
HCI0JIb3yeMble AJis1 TOCTPOEHMUsT KOMITOH€EH-
Thl ¥ MeXaHU3Mbl UX QYHKIMOHUPOBAHUS
y?Ke W3BEeCTHBI I0JIb30BaTEsIM U COOTBET-
CTBYIOT peajibHO CYILEeCTBYIOIIHM).

Hannyve B coBpeMeHHBIX CHCTeMax Mo-
JleJIMPOBaHMUsT yA0OGHOTO, JIETKO MHTepIpe-
TUpyeMoro rpaduyeckoro uHTepdelica,
CUCTeMHBIX IOTOKOBBIX JAuarpamm, 6JI0K-
CXeM, peajJM30BaHHbIX Ha Hjaeorpaduye-
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CKOM YPOBHE, MOBBILIAIT HArISIAHOCTDb 10-
CTPOEHHBIX C WX MOMOlIbI0 Mojesnel. ['pa-
bUYeCKUN MOAXO/T K MOCTPOEHUIO MOJleser
SIBJISIETCS OAHWUM M3 HauboJiee MOMyJasipHbBIX
Y yA0OHBIX Ha CETOAHSIIHWM JIEHD.

Ellle ofHMM HampaBJIEeHWEM COBepIlIeH-
CTBOBaHUsA cucTeM MM B obsiacTu nmpuMeHe-
HUA rpadUKHU SBJSIETCS UCIOJb30BaHUE pas-
BUTBIX CPEJICTB aHUMaIMH, 3a4aCTyl0 BeCbMa
CJOKHBIX, C UCMIOJIb30BAHUEM CTaHIapTOB B
06J1aCTH BUPTYaJIbHOW peasibHOCTH.

CoBpeMeHHbIe METOJ0JOTMU HAy4HOTO
WCCeIOBaHKWsI B KOMITBIOTEPHOM MO/ EJIU-
pOBaHUM TpPebYIOT Cepbe3HOM MaTeMaTH-
yecKoM W WHOOPMALMOHHOW MOJJEPKKH,
0CcO6EHHO B YacTH BbIYUCJIUTEJNbHBIX MPO-
eAyp, CBA3aHHBIX C MJIAaHUPOBAHUEM 3KC-
Nep¥uMeHTa, ONTUMHU3AIMEN, a TaKKe op-
raHvsainuu paboThbl ¢ GOJBIIMM 00 bEMOM
JlAaHHBIX B IpOLelypax NIPUHATHS PELLIEHUN.
[TepcniekTBHEI NpuMeHeHue UM B codeTa-
HHWH C IPYTUMU METO/JJaMU MPUHSATHSA pellie-
HWH, UHTEeJEeKTyaJlbHbIMU TEXHOJOTHUSIMHU,
3KCIMEPTHBIMHU NMPOIelypaMH Y peasiusalnus
WMUTALXMOHHO-ONTUMU3aMOHHbBIX BbIYMC-
JIMTEJbHBIX NpPOIEAYpP HAa OCHOBE KOMIIEH-
CallMOHHBIX MTOAX0/I0B.

AKTyaJIbHBIM SIBJISIETCS BOIIPOC UHTErpa-
uu cucteM MM ¢ apyrumMuy nporpaMMHBIMHA
naketamMy (MO3BOJISET OCYILECTBJSATH J0-
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CTYM K NIPOLEAYPHBIM SI3bIKaM, CBSI3aHHBIM C
KOJIOM UMUTAI[MOHHOW MOJIeJIN) AJisl peasiu-
3allMHU ClellMaJbHbIX BBIYUCIEeHHH.

[I[piyMeHeHHWe MHOTOIOJb30BaATEJIbCKO-
ro peXMMa, WHTEPAKTHUBHOrO pachpeje-
JIEHHOTO MOJleJIMPOBaHUs, pa3paboTKU B
obJyiacTy B3auMoziercTBrUss UM c uHTepHeT
paciiMpstoT BO3MOXKHOCTH U cdepy Mpu-
MeHeHUs MM, no3BoJisisi oTpabaThiBaTh CO-
BMECTHbIE WJW KOHKYpUPYIOIWe cTpaTe-
TUU Pa3JIMYHbIM KOMIIaHHUSIM.

B zakjtoyeHHe HeoOXOAWUMO OTMETHUTB,
YTO JJisi TIOCTPOEHWsI MMUTAIMOHHBIX MO-
JeJier CHCTEM B 3aBUCUMOCTH OT HEOOXOIH-
MOTO YPOBHS abCTpaKIMy MIPUMEHSIOT pas-
Jr4Hble Tapagurmel UM. HesaBucumo ot
BbI6Opa MojAxo/ia AJis1 IOCTPOEHUS MOJleslen
ocob60e BHUMaHMe CIeAyeT yaeasaTb GopMy-
JIMPOBKE IleJier MoJieJIMpOBaHusl, cO0py HMcC-
XOJlHOM WHOpMalliM W TepBOHa4daJbHbIX
JlaHHBIX, OIpeAeJeHUI0 HCCaeAyeMOU 06-
JIJaCTU CHUCTEMBbI U TpebyeMOro ypoBHS ee
JleTaJln3aluy, JOKYMEHTHUPOBAHUIO BCETO
npolecca MOJAeJWPOBaHHUS, OIpeJeseHUI0
dbopMaTa npelocTaBAsiIEMbIX pE3Y/IbTaTOB.

B nesioM, ec/in aHa/M3WpoOBaTh TabJHUILY,
MO>KHO TOBOPHUTB O TOM, YTO paccMaTpUBae-
Mble akeTbl UM npesocTaBaS0T MOJIb30Ba-
TeJIsIM IIUPOKHUE BO3IMOXKHOCTH I10 MOCTpOe-
HWIO MOJieJIe pa3HOro YPOBHS CJA0KHOCTH,
bOpMHpPOBaHWIO HEOOGXOAUMBIX OTYETOB B
Tpebyemon bopMe, a TakKe 06J1aJlal0OT BO3-
MO>KHOCTSIMM HAaCTPOWKHA W paclliMpeHus
MM EIIIUXCA CTaHAaPTHBIX OUOIHUOTEK.

Ha ¢oHe ocTa/sbHBIX MaKETOB BbIJeJs-
eTcqa cuctema AnyLogic, mo3BoJisitolas uc-
MoJb30BaTh pa3JjiMuHble napagurMbl UM B
OJHOM MpPOTpPaMMHOM IMPOAYKTE, YTO pac-
LIIAPSAET BO3MOXKHOCTH I10 TMPOBEJEHHUIO
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WCCAeJOBAaHUM B pa3/MYHbIX 006JacTAX.
[logTBepKAeHMEM MOMYJASPHOCTH [JaHHO-
ro NpoAyKTa SBJSAKTCA MHOTOYMCJIEHHbIE
KOMMepYeCcKMe W Hay4dHble MUCCe[0BaHMUs,
60JIbIlI0E YUCJIO MYOJUKALUMA Y BBICTYILIE-
HUWW Ha pa3/JInYHbIX KOHPepeHUUAx mo UM, B
OCHOBE KOTOPBIX JIEYKUT pellleHrhe OT KoMIa-
HuM X] Technologies.

W3 npepacraBieHHBIX B 0630pe CUCTEM He-
06X0MMO OTMETHTB TarkoKe nmakeT ARIS, enH-
CTBEHHBIW UMEIOIIUN BEG-OPUEHTHPOBAHHYIO
Bepcvro. Kpome Toro, pa3paGoTYMKHU Mpeno-
CTaBJISAIOT COOCTBEHHBIM 06JIaYHBIA CEPBUC
JUIS1 UCTIOJIb30BAaHMU S CUCTEMBIL.

O6JyiayHble BBIYMCIEHUS U Beb-OpHUeH-
TUPOBaHHbIE MPUTOKEHUS ABJAIOTCA OCO-
6eHHO TMOMyJSPHBIMA W aKTyaJbHBIMHU
B [OoC/eiHee BpeMsi U He0OOOCHOBaHHO UTHO-
pUpyroTcsa 60JbLIMHCTBOM pa3paboTYMKOB
cuctreM UM. CuyurTar, 4TO0O UMEHHO B 3TOM
HallpaBJIEHWH B JlaJibHeWlIeM Oy eT pa3Bu-
BaTbCs OOJIBLIMHCTBO MNPOrpaMMHBIX MpPO-
JlYKTOB, B TOM 4YHKCJie CBsI3aHHbIX ¢ UM.

CoBpeMeHHbIe MCCIeOBAaHUA 3KOHOMM-
YeCKUX CHUCTEM, B TOM YHUCJIe CUCTEM COIH-
aJbHO-3KOHOMHYECKOI0 pPa3BUTHUA peEruo-
HOB, HEBO3MOXXHO MpeACTaBUTb 6e3 MoCTpo-
eHHWs MoJleJier IPOoTeKaw WX B HAX MpolLec-
coB. PazBuTHEe MHOOPMAUOHHBIX TEXHOJIO-
UMW Y TEXHUKU BBIBEJIO MPOLECChl U3YYEeHU S
3THUX CUCTEM Ha HOBBIA KauyeCTBEHHBIN ypO-
BeHb. B 3HaYMTe/NIbHOM YacCTU MPOBOAUMBIX
WCCAeJOBAaHUM MNPUMEHSIOTCA MOAXOAbl U
nporpaMMHble TaKeTbl MWMHWUTAlMUOHHOIO
MOJIeJIMPOBAaHUA. ITO MO3BOJISIET TOBOPUTH
0 TOM, YTO JaHHBIW MOJAXOJ, ABJSAETCH aKTy-
aJlbHBIM M BOCTPeOOBaHHBIM, @ 3HAYMUT, CO-
BepLIEHCTBOBAaHWE CUCTEM MMHUTALMOHHOTO
MOJleJIMPOBaHU A Oy/leT MPOA0JXKAThCH.
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HWH®OPMALIUA O6 ABTOPE

Ckopodymos Ilasen Basepvesuu - kaHJWJaT TEXHUYECKUX HayK. /loLeHT kadenpbl aBTO-
MaTHUKK U BBIYACIUTENbHOW TexHUKHU. PefepasbHOE rocyjapCcTBeHHOe OroaKeTHoe 06-
pa3oBaTesIbHOE y4YpeK/JeHUe BhICIIero npodeccuoHalbHoro obpasoBanus Bosoroackuu
rocyJlapcTBeHHbIN yHUBepcuTeT. Poccuss, 160035, . Bosiorga, yi. Jlenuna, a. 15. 3aBenay-
IOLMK TabopaTOpUer MHTENEeKTyalbHbIX U IPOTPpaMMHO-UHPOPMAMOHHBIX CUCTEM OT-
Jlesia mpobseM Hay4YHO-TeXHOJIOTUYECKOrO pa3BUTHA U S3KOHOMWUKU 3HaHUM. Pepepasb-
HOE TroCy/lapCTBeHHOe OI/pKeTHOe y4ypexkJeHrWe HayKh MHCTUTYT conuaibHO-3KOHOMM-
YeCKOI'o pa3BUTHUSA TeppUTOpUr Poccuiickol akagemuu HayK. Poccus, 160014, r. BoJsioraa,
ya. ['opbKoro, A. 56a. E-mail: spv.vscc@gmail.com. Tes.: (8172) 59-78-10.

Skorodumov P.V.

SIMULATION MODELLING OF ECONOMIC SYSTEMS:
SOFTWARE TOOLS AND AREAS OF IMPROVEMENT

Theresearchinto the socio-economicdevelopmentofregionsisclosely connectedwith the construction
of models of real systems, analysis of their current behavior and forecasting of their future behavior.
At present, the method of simulation is one of the most in-demand. It combines the features of the
experimental approach and the specific conditions of the use of computing technology. Computer
simulation makes the process more transparent and understandable for an average researcher.
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This article considers the approaches of system dynamics, discrete-event simulation and agent-
based modeling. The author presents the advantages of simulation modelling and the stages of
building models on its basis. The article provides a brief overview and analysis of simulation
modelling systems ARIS, Arena, Anylogic, and iThink. The results of the analysis are summarized
in the table. Besides, the article presents possible ways to improve simulation modelling systems.
In conclusion, the author points out that the research into economic systems is impossible without
building the models of the processes going on in them. The development of information technology
brings the study of systems to a new level. Currently, the method of simulation modelling is relevant
and in demand, and hence, the development and improvement of simulation modelling systems
will continue and improve.

Modeling, simulation modeling, system dynamics, discrete-event simulation, agent-based
modeling, simulation modeling systems.
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