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1. BBenenue

B Hacrosiiee BpeMs MMHUTAI[HOHHOE MOJEIHPOBAHHE SBISETCS OOIIETIpH-
3HAHHBIM METOJIOM MCCIIEOBAaHMSI CIOKHBIX TUHAMUYEeCcKuX cucteM. OHO mu-
POKO TIPMEHSIETCS B PA3IMYHBIX 00JIACTAX HAyKH, OM3HECA M IPON3BOJCTBA.

Metox IMHUTAIMOHHOTO MOJEIMPOBAHNSI HanOoIee akTHBHO Pa3BUBACTCS B
ctpanax 3amagaoit EBponsl n CIIIA. CIIIA — caMblii 00JBIIION PEIHOK B MHpE,
IJie IMUTAIMOHHOE MOJICINPOBaHKE JJaBHO U yCIEUIHO ucrnonsdyercs. K coxa-
nenuto, B Poccun, B ommune or CLIA u EBpomnsbl, mimpokoe HCHONb30BAHUE
MMHTAIMOHHOTO MOJEIMPOBAHUS 1TOKAa HE HAOMIOmaeTcs. XOTsS MHOTHE CIICIH-
QIHCTHI B 00J1aCTH MMHUTALMOHHOTO MOJCNUpPOBaHus, B Poccun, mpr3HAIOT, 9TO
3a MocCeiHee JeCATUICTHE POU3OIIIN ONPE/ETIeHHbIE U3MEHEHHUSI B CTOPOHY
yAaydieHus cutyanus [1].

B rmo6anbHON ceTn MHTEPHET B HACTOSIIEE BPEMsI CYIIECTBYET OTPOMHOE
KOJIMYECTBO MH(OPMALUH, MOCBAIICHHOH MMHUTAIMOHHOMY MOJICITUPOBAHHMIO.
Pazo0parbcst B 5TOM MHOXKECTBE HE TaK MPOCTO, MOITOMY BO3HHMKAET MOTPEO-
HOCTb B CUCTEMATU3allUl UMEIOIINXCS HHTEPHET PECYPCOB IO UMUTALTUOHHOMY
MOZIETHPOBAHUIO.

B crartpe mpencrasnena mogdopka pecypcoB MO MMUTAIIMOHHOMY MOIEIH-
POBaHMIO: JIaHHBIH CIIMCOK HE OXBATHIBAET BCE 3apyOE)HBIE M OTEUECTBEHHBIC
pecypchl CeTH MHTEPHET B 00JaCTH MMUTALMOHHOTO MOJAEIMPOBAHUS, KOTOPHIC
CYIIECTBYIOT B HACTOsIIEEe BpeMs. 37€Ch MPEICTABICHBI JIUIIb HanOosee 3Ha-
YUMBbIE (C TOUYKH 3PEHUS aBTOpa) pecypchl B o0nacTu MonenupoBanus. [Ipakru-
yecKasl IIEHHOCTh JJAHHOTO CITUCKA 3aKJII0YaeTCsl B TOM, UTO YIPOIIAeTCs MOUCK
HYXXHOW MH(OPMAIMN 110 UMHATAMOHHOMY MOJEIMPOBAHUIO B CETH MHTEPHET.
JlanHas cTaThs aZipecoBaHa MPEX/E BCETO CTYAEHTaM, aclIMPaHTaM, MOJIOABIM
y4EHBIM, KOTOpPbIE TOJIBKO HAYMHAIOT JAEJaTh CBOU «IIEPBBIC IIarm» B OOJIACTH
MMHTAIIMOHHOTO MOJIJIUpOBaHus. Marepuaibl 0030pHON CTaThbH MOMOTYT TIpa-
BIJIBHO COPHEHTHPOBATHCS MOJIOJIOMY YUYEHOMY B CTOJIb MHOTOOOPAa3HOM U HH-
TEPECHOM MHPE UMHUTAIIMOHHOTO MOZEINPOBAHUSL.

2. Pa3BuTHE MMHUTALIMOHHOTO MOJEJTHPOBAHHUS 32 PyGeKOM

MupoBasi Hayka B OOJAaCTH WMHTALHOHHOTO MOJCIUPOBAHHUS TOCICIHUC
JECATHICTHS HE CTOsUIa Ha MecTe: 3a pyOeKOM PeryiisipHO MPOBOJHIINCH KOH-
(depeHIu 10 UMHUTAIMOHHOMY MOJICTUPOBAHMIO, OHO BCE IIMpPE BHEIPSIOCH
B TPAKTHKY YIPABICHHUS] MPOMBIIUICHHBIM MPEANPHATHEM, Pa3pabaThiBAINCh
Y BHEIPSUTHCH B MPOU3BOJICTBO HOBBIC CHCTEMbl HMUTALMOHHOTO MOJICIUPOBa-
Hust. OO0 aKTHBHOCTH ATOTO HANpaBlieHHs B cTpaHax 3amaanoit Esponsr u CILIA
CBHJICTENLCTBYET PEryJsipHOCTh KoH(epeHuuit (nanpumep, Winter Simulation
Conference, Summer Computer Simulation Conference, Spring Simulation
Multiconference, INFORMS Annual Meeting, International System Dynamics
Conference u ap.), cummo3mymoB (Hanpumep, Communications and Networking
Simulation Symposium, Symposium on Theory of Modeling and Simulation,
Military Modeling and Simulation Symposium u zp.), kourpeccos (EUROSIM
Congress ¥ Jip.), yBEIUYHBAIONIEECS YUCIIO MyOIHKAIMi, MEKITyHAPOIHBIX HC-
CIIEOBATEIbCKHUX IPOCKTOB U COOOIIIECTB UMUTAIMOHHOTO Moaenposanus (The
Society of Modeling and Simulation International, Federal European Simulation
Societies 1 MHOTHE JIp.), MHOXKECTBO CIEIMAIN3UPOBAHHBIX HAYYHBIX JKypHa-
noB («Simulation», «Simulation: Transactions of the Society for Modeling and
Simulation International», «International Journal of Simulation and Process
Modeling» u np.) [2]. Kpome TOro, MMUTaIlMOHHBIE MOJICNIN B 3aMaIHBIX CTpa-
Hax SIBJISIFOTCS] 00513aTEIbHBIME B KOMIUIEKTE JJOKYMEHTOB TIPH IPOCKTUPOBAHUN
HOBOTO WJIM MOJICPHHU3AIINH CYIIECTBYIONIETO MPOU3BOACTBA [3].
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Koncanmune

B crpanax 3anmagnoit EBporbl u
CIIIA cymecTByeT OrpoOMHOE KOJH-
YEeCTBO KOHCAJITHHIOBBIX (pupm, mpe-
JOCTABJISIFOIIMX YCIYTH 110 pa3padoT-
K€ UMHTAIIMOHHBIX MOJeNeH Juisi Ou3-
Heca u mpousBozacTBa. Kpyr nmpotiem,
peliaeMbIX KOHCAJITHHIOM B 00IacTu
MMHTAIOHHOTO MOJICIUPOBAaHMS Ha
3anane, BecbMa wwupok. Crenuanu-
3anusl KOMIAHUH, MPEe10CTaBIAIOMNX
KOHCAJITUHTOBBIE YCIIYTH, MOXET ObITh
pa3IM4HOM: OT Y3KOH, OrpaHHYHBalO-
mel KakuM-Tn0O0 OJHUM Hampaslie-
HHEM KOHCAJITHHTOBBIX YCIYT (HalpH-
Mep, UIMUTALMOHHOE MOJICIIUPOBAHKE
ABUALMOHHOM  NPOMBIIUICHHOCTH),
JI0 CaMO#l LIMPOKOW, OXBaThIBAIOIIMIA
TIOJTHBIN CTIEKTP YCIYT B ATOH obmac-
. [IpuMepoM KOHCAITHHIOBBIX KOM-
naHui Ha 3anafe sBJsIIoTCA:

Optimisation and  Simulation
Consulting (ABcTpust) — www.optsim.
au. Oka3pIBaeMble YCIyTH: ONITHMH3Aa-
1¥sl, UIMUTAIIOHHOE MOJICIUPOBaHHE
1 TUIAaHUPOBAHHUE.

Establish UnitedLog (CIIA, Ku-
tai, [1IBenust, Gunnsaaus, [Tonpma) —
www.establishinc.com. Yeayru — on-
TUMM3AIHS LETTH TOCTABOK.

Stan Garst & Associates (CIIIA) —
www.sga-inc.com. Stan Garst &
Associates  crenpasM3upyercs Ha
KOHCYJIBTallHOHHOH 3KCIEPTU3E U MO-
JETMPOBAHUU TPEHAXKEPOB /ISl aBUA-
M ¥ TPOMBIIIJICHHOCTH.

Design systems (Kanaga) — www.
dsidsc.com. Kommanus crenmannsu-
pyercst Ha pa3paboTKe JUCKPETHO-CO-
OBITHMHBIX MOJENeH AN pa3IHIHBIX
oTpaciieil MPOMBIIIICHHOCTH.

INOSIM Consulting GmbH (I'ep-
MaHHUA) — Www.inosim.com. Ycimyru
KOMITaHHH: MMHTAIMOHHOE MOJIEIH-
pOBaHMe, aHAJIN3 U OIITUMH3AIHS [1PO-
W3BOJICTBEHHBIX ITPOIIECCOB.

Fablog-Consulting GmbH (I'ep-
manusg) — www.fablog-consulting.
de. OcHOBHBIE OKa3bIBAEMbIE YCIYIH:
ONTHMHU3AIMS [ENOYKH IIOCTABOK,
IUTAHUPOBaHME CKJIAZ0OB W HMX OINTH-
MU3aLMsl CKJIaJI0B, MaTePUAIbHBIX 10-
TOKOB, IIPOEKTHBIH MEHEJDKMEHT, TIIa-
HUpoBaHHE (PAOPUUYHBIX M 3aBOJCKUX

CTPYKTYD.
SIMPLAN (I'epmanus) — www.
simplan.de. Komnanus oka3biBacT

LIMPOKUI CIEKTP YCIyT, Ha4UHAs OT
pa3paboTKN aHUMAIMOHHBIX  (HITb-
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MOB, 3aKaH4YMBas Pa3pabOTKON cepb-
€3HBIX NPWJIOKEHHH ATl MPOLECCOB
MIPOM3BOACTBA.

Kondgpepenyuu

KondepeHuu mo MMHUTAHOHHO-
My MOJEJIMPOBAHUIO Ha 3amaje siB-
JSIFOTCSL ©KETOJJHBIM MECTOM BCTPEUH
CIEIUATIMCTOB, BKIIOYAsl MPAKTHKOB,
uccuenoBarelieii M pa3paboTYMKOB
IPOTrpaMMHOTO obecriedeHus. Yuac-
THE B MEXIYHAPOIHBIX KOH(EpeH-
UUSIX 10 MMHTAIMOHHOMY MOJICITH-
POBAHHUIO CIIOCOOCTBYET Pa3BUTHIO U
0000IICHUIO TEOPUH UMHUTAIIMOHHOTO
MOJICJIMPOBaHUs, OOCYKICHHUIO pe-
3yJIBTATOB HUCCJICAOBAHUS M IPAKTH-
YECKUX NPUIIOKEHUH MMHUTAIOHHO-
ro MOJEJIHMPOBAHUS, OOMEHY OIIBITOM
MIPUMEHEHHS MMHTAIIMOHHOTO MOJIe-
JMPOBAHUS JUISL PEIICHHS HAyYHBIX
MW TpaKTHYECKUX 3ajad. Temaruka
KOH(EPEHIMI — pa3InuHbIe BOIPOCHI
TEOPUH W MPAKTHUKH MMHUTALHOHHOTO
MOJICITUPOBAHUSI.

Jokmanpl 10 JIUCKPETHO-COOBI-
THUIHOTO MOJICIIMPOBAHUHIO TTPUCYTC-
TBYIOT B IpOTrpaMMax HpPaKTHYECKU
BCEX 3apyOeIKHBIX KOH(PEPEHIUSIX MO
WMHTAIMOHHOMY  MOJICIIMPOBAHUIO.
Haubonee M3BECTHBIMH M PECTHXK-
HBIMH N0 TEMaTHKE JHCKPETHO-CO-
OBITUIHOTO MOJICIUPOBAHHUS SIBIISCT-
cs koHpepennus Winter Simulation
Conference, nmpoBorMasi KETOIHO B
CHIA.

Crmcok Hambolee TMOMYIISIPHBIX
KOH(pEpeHLIUH 10 HWMHUTAIMOHHOMY
MOJICJIMPOBAHUIO, IPOBOJIMMBIX 32 PY-
OexoM:

Winter Simulation Conference —
www.wintersim.org (CLHA). C 1967
rojia MpOBOJUTCS Ka)k/IbIi TOJl B HaYa-
e nexkadpsi. Temarnka KoH(pepeHN —
B OCHOBHOM JIUCKPETHO COOBITHIHOE
MOJICIIMPOBAHUE.

International System Dynamics
Conference — www.systemdynamics.
org (CILA, EBpoma). C 1983 roma
MPOBOJIUTCS KAXJIBIH TOJ B Hadaie
utoiist. Tematrka KOH(DEPEHIUH — CHC-
TEeMHas TUHAMHKa, areHTHOE MOJIEIIH-
poBaHue.

Summer Computer Simulation
Conference — www.scs.org (CLIA,
Kanana). C 1968 roga mnpoBoautcs
Ka)XIBIM TOJ B Haudaje Woid. Tema-
THKa KOH(QEPEHLUH — CHCTeMHasl (-
HaMHUKa, areHTHOE MOJIEINpPOBaHUE,

peke TUCKPETHO-COOBITHIHOE MOJe-
JTUPOBAHUE.

Spring Simulation Multiconferen-
ce — www.scs.org (CLIA). [IpoBonut-
cs exxerogHo ¢ 2009 B Hauaze anpes.
Temarnka koH(EPEHIIUN — CUCTEMHAs
JMHAMHKa, areHTHOE MOZICIIMPOBAHNE,
peKe JUCKPETHO-COOBITHITHOE Mojie-
JTUPOBAHUE.

INFORMS Annual Meeting —
www.informs.org (CILIA, Kanana,
Jlatunckas Awmepuka). [IpoBomurcs
Ka)X/IbI TON B Hadaye Hosops. Tema-
THKa KOH(EPEHINH — AMUTAI[HOHHOE
MOJICJIMPOBAHUE.

IIE Annual Conference — www.
iieannual.org (CHIA). C 1950 roma
MPOBOINTCA KaKIABIH TOA B Havaje
ntonsi.  Temarnka KoHdepeHIMH —
MMHTAIMOHHOE MOJICITUPOBAHHE.

European Conference on
Modelling and Simulation — www.
scs-europe.org (EBpoma). C 2005 rona
MIPOBOJUTCS KAXIBIA TOJ B Hadaie
ntoHs. Ha xoH(epeHnnn paccmarpu-
BAIOTCS] TECOPETUIECKHE U MPAKTHUEC-
KHe BOIPOCHI MOJCITMPOBAHUSI U UMH-
Taluu.

[IpakTuueckn Ha cailTe KaxzIoil
KOH(EPEHIINN TIPEACTABICHBl B CBO-
0O0THOM JIOCTYIIE MOJIHBIE TEKCTHI CTa-
teit B popmare .pdf.

Oéwecmea, nopmaiiol
U accoyuayuu no UMUMAyUOHHOMY
MOOenuposanuio

BaHbIM HCTOYHUKOM HH(OpMA-
LUK, TIe MOYKHO HAiTH BCIO HEOOXO-
JUMYI0 HMH(GOPMALMI0 O HOBEHIINX
JOCTIDKEHUSIX B OOJIACTH MMUTAIU-
OHHOTO MOJICTIMPOBAHUS  SIBIISTFOTCS
obmectBa, mopraisl. OCHOBHOHW 3a-
Jlayeidl Co3aHusl TaKMX COOOIIECTB 3a
PYyOeXOM SIBIISIETCSI PACIIPOCTpaHEHUE
1 0000IIeHre MHPOBOTO OIBITA II0
HMHTAIMOHHOMY MOJICJIMPOBAHUIO B
pa3iuyHbIX cdepax ACSTCIbHOCTH.
OO1mecTBa, MOPTAJIbl, ACCOLUALNH O
HMHTAIMOHHOMY MOJICJTMPOBAHUIO 32
pyoexoM:

Europe Council for Modeling and
Simulation — www.scs-europe.net
(EBporma).

The European Social Simulation
Association — www.essa.eu.org (EB-
porma).

Arbeitsgemeinschaft Simulation
(ASIM) — www.asim-gi.org (I'epma-
HUSA).




The Society for Modeling &
Simulation International — www.scs.
org (CHIA).

The Society for Modeling &
Simulation International — www.scs-
europe.org (Esporma).

System Dynamics Society — www.
systemdynamics.org (CIIIA).

System Dynamics Mega-Link List
— http://wwwu.uni-klu.ac.at/gossimit/
linklist.php (ABcTpust).

Systems Simulation: The Shortest
Route to Applications — http://home.
ubalt.edu/ntsbarsh/simulation/sim.
htm.

National Center for Simulation —
www.simulationinformation.com
(CLIA).

Simulation and Modeling -
www.efg2.com/Lab/Library/
SimulationAndModeling.htm.

Crmcok 00II[eCTB UMHUTAILIMOHHOTO
MOJICIIMPOBAHUSI UHTEPECEH TEM, 4TO
OH COJCPKUT OOJBIIOE KOJIUYECTBO
CCBUIOK Ha MaTepHajbl M0 MMHUTAIH-
OHHOMY MOJICIIUPOBAHHIO C BO3MOXK-
HOCTBIO OECIIATHOTO CKaYMBaHMS UX
B (hopmare .pdf. MHorue u3 HuX co-
JIepIKaT TIOJIe3HbIE CCHUIKU HA JIPyTrHe
CaiiThl, TIOPTAJIBI, OOIIECTBA, OPraHH-
3allUH, JINYHBIE Web-CTpaHUIIbI Bey-
[UX YYCHBIX.

Ha caiite (http://science.gourt.
com/Software/Simulation.html) npen-
CTaBJICHO OrPOMHOE KOJIMYECTBO CChI-
JOK Ha CalThl pa3pabOTYMKOB MPO-
rpaMMHOTO O0OecriedueHus, Oudnmmore-
KU, )KypHAJIbI 10 UMUTAIHOHHOMY MO-
JICIINPOBAHUIO, YUCOHBIC MaTCpHAJIbI,
0011ecTBa, NOPTaIbl, ACCOLMAINU O
MMHUTAIOHHOMY MOJICIMPOBAHUIO, a
TaKXKe MPEJICTaBICHbI CCHUIKU Ha JIPY-
M€ UCTOYHUKH 10 MIMUTALIUH.

3. Pa3BuTHE HMHUTAIIHOHHOI'O
MonenpoBanus B Poccun
u crpanax CHI'

HMMuTanoHHbIC MOJICIH  IUPO-
KO TPUMCHSJINCH B TIPAKTHYCCKOMH
JIeATENBHOCTH cTpaHbl eme B 1960—
1980-e roms! [4]. B Tor mepuon c
MOMOIIBI0 WMHUTAI[MOHHBIX MOJENIEH
pemanucy MHOTHE TPaKTHYSCKUE 3a-
Ja4i Ha YPOBHE PETHOHOB, OTpaciieit
U OTAENbHBIX Ipeanpuatuii. OgHako
mociie Tepuofa OYpHOTO pPa3BUTHUS
WMHUTAIHOHHOTO MOJICTHPOBAHUS — C
koHma 1980-x u B 1990-e roasr — Ha-
CTyHI/IJ'I HepI/IOZl, KOorga mikKoJjia umMmura-
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LIMOHHOTO MOojenupoBaHus B Poccuu
MPAKTUYECKH HE pPa3BHBAJIACh. OTO
NPUBENIO «K yTpare CBsi3edl MexIy
HAyYHBIMHA KOJUICKTHBAMHU W OTJE-
JBHBIMH ~ YYEHBIMH, TPEKPAIICHUIO
AKTHBHOH JESITETHHOCTH MHOTHMH U3
HUX, HapyLIEHHUIO NPEEMCTBEHHOCTHU
TTOKOJICHHH, TPHOCTAHOBKE WM TIpe-
KpAIIIEHUIO Psia IePCICKTUBHBIX pa3-
paboTok» [5].

K coxanennro, B Poccun, B 0T-
anuue ot CIIA u EBponsl, mupoxoe
HCIIOTH30BaHIE MMHUTAIIHOHHOTO MO-
JEITUPOBAHUA B SKOHOMHUYECKHX HC-
CJICIOBAaHUSX IIPHUKJIAIHOTO HaIlpaBs-
JIeHUs 1TOKa He HaOoaeTcs. B To xe
BpEMsI MHOTHE CITCI[HATIUCTEI B 00Iac-
TH IMUTAIIMOHHOTO MOJCITUPOBAHUS B
Poccuu npusHarort, 4To 3a nocienaHee
JECATHIICTHE TIPON3OLITH ONpeIesIEH-
HbIC U3MCHCHHUS B CTOPOHY YITydllle-
Hus cutyanuu [6]. OTaensHBIC HETo-
CyAapCTBECHHBIC NPCAIIPUATUSA CTaJIn
aKTHBHEE HCIIOIB30BaTh METOA HWMH-
TAIMOHHOTO MOJCIMPOBAHHS B CBOCH
JeSITETTBHOCTH.

OCHOBHBIE OTPACIIU ITPOMBILLICH-
HOCTH, B KOTOPBIX CETOJHS IPHMEHSI-
eTCsl METOJ, WMHUTAIMOHHOTO MOJe-
nupoBaHusi B Poccuu, — 310 nérkas
IMPOMBIIIIJIEHHOCTD, OJICKTPOHUKA,
CYIOCTpOCHHE, CTpOMaTepHaIbI,
MUIIEBast TPOMBIIUICHHOCTD U METall-
ayprusi. BOJBIIMHCTBO HCTIONB3ye-
MBIX MoJIeJiell OOBIYHO BKJIIOUAIOT Jie-
TaJIbHBIE MOJIENN IPOM3BOJICTBA JUIS
aHamM3a «y3KHX MECT» W 3arpy3Kd
000pyI0BaHMUS, KOMITJICKCHOTO yTIPaB-
JICHUA JIOTUCTUYCCKUMU ITPOLECCaMHu,
BBIOOpA CTpaTeTHH YIPABICHUS 3a-
rmacamu, aHain3a (pUHAHCOBO-APKOHO-
MHYECKOTO COCTOSHUS TPEANPHSATHS,
OIIEPAaTUBHOIO M KaJICHJApHOIo IuIa-
HUpoBaHus [7].

B cBoux paborax OONBIIMHCTBO
ABTOPOB HCIOJB3YIOT CHUCTEMY HMHU-
TanoHHoro MoznenupoBanust GPSS
World. Dto, mpexne Bcero, o0Obsc-
HSIOTCSL JIOCTYITHOCTBIO M OTHOCH-
TEJIbHOM JICIIEBU3HOU MPOTPAMMHOIO
npoaykra. Kpome Toro, B Hactosiiee
BpeMsi JUISl MOJICJIIUPOBAHMS IPOU3-
BOJICTBCHHBIX cuCTeM B Poccuu cramu
HCIOB30BaTh 3apyOeKHBIE CHCTEMBI
H TaKEeTbl MOIACIMPOBAHUA. HexoTo-
pBIe aBTOPHI IpH pa3pabOTKe UMUTA-
OHOHHBIX MOJENCH MPUMEHSIOT yHU-
BepcaibHble s3Ik THITa FORTRAN,
C/C++, Delphi.
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Kpome TOro, mocTOSHHO yBEIH-
YUBACTCS aKaJeMHUYECKOe MpUMEHe-
HHE HWMHTAIMOHHOTO MOJEIUpOBa-
HUS, TIOBBIIIACTCS 00BEM M YPOBCHB
MPOBOAUMBIX HcCcaeAoBaHUU. B Ha-
crosmee Bpems 150 By3oB Poccunm
€XEroJIHO BhIMycKalT Oonee 10 ThI-
CsAY CMEeUHUaJIMCTOB, BIAJCIOMUX OC-
HOBaMHU UMHUTAI[HOHHOTO MOJCITHPO-
BaHMUS. AHAJIOTHYHO OOCTOUT MAENO
u B crpanax CHI. MonenupoBanue
BBEJICHO B yYCOHBIC TUIAHBI HE TOJb-
KO KOMITHIOTEPHBIX, HO M Psijia 9KOHO-
MMUYECKHUX clenuaibHocTel. B cetn
MHTepHeT nosBUIICS LeNbIi psij caii-
TOB, MOCBSAIMIEHHBIX ATOH MpodiIeMe
(gpss.ru, simulation.org.ua, gpss-
forum.narod.ru, xjtek.com) [8]. OTo
MO3BOJISIET TOBOPUTH O MOJOKUTEIb-
HBIX TCHJCHIMSIX Pa3BUTHS METOIa
MMHTAIMOHHOTO MOJCIHPOBAHUS B
Poccun. OmgHako ciemyeT 3aMeTHTh
YTO, €CIM HE pemiath MpoOieMsl,
CBSI3aHHBIC C BHEJPCHHCM JTUX pa3-
paboTOK B IPOU3BOIACTBO, 3PPEKT OT
HAX MOXET OKa3aTbCsi MHUHUMAaJb-
HbIM [9].

Koncanmunez

B Poccum koHcanTHMHroOBas Jie-
SATCIBHOCTL B O6J'IaCTI/I HUMUTALIMOH-
HOTO MOJICJIMPOBAHUS CJIabo pa3BUTA.
B crarse [10] A.B. Bopmés (coocHo-
Baresib U reHepaabHbIN AUPEKTOp «XJ
Technologies») ormewaer, uto Oe3-
YCIIOBHBIM JIMJICPOM IO BHEIPCHHUIO
UMHTALMOHHOTO MOJICIHPOBAaHHS B
Poccun sBnsercs obnacTb JIOTHCTH-
KM M IIPOU3BOACTBA (METaJLIyprusi,
CTpOHMaTEpHaIIbl, TUIIETTPOM).

OCHOBHBIC KOHCAJITHHTOBEIC (Up-
MBI, TIPEAOCTABISIOLINE YCIYTH B 00-
JIACTH MMHUTALMOHHOTO MOJEIHPOBa-
Hus B Poccuu:

«DNMHA-KOMITBIOTEpY» — OIHA W3
NIepBBIX KOMIIAaHHMH, KOTOpas Hadania
AKTUBHO 3aHHUMATbCA UMUTAILIMOHHBIM
MozenupoBanueM B Poccun — www.
elina-computer.ru.

«ITapraep-Jloructuk» — Komma-
HUsI, OKa3bIBalomias yciyra B cdepe
JIOTUCTMKH W HWMHTAIMOHHOTO MO-
JeJMPOBAHUS. Ul BCEH CEeTH Lenu
noctaBok (Poccust) — www.partner-
logistic.ru.

«XJ Technologies» — camast mo-
IyJsipHas KOHCAITHHIOBas (Gupma B
Poccun o MMHTALMOHHOMY MOZEIH-
poBanuio — www.xjtek.ru.
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Kondgpepenyuu

Uro kacaercs crucka KOH(pepeH-
Ouil 10 WMHUTALMOHHOMY MOZAEIH-
poBaHMI0, IPOBOANMBIX B Poccuu u
crpanax CHI, To oH He Tak BemuK.
CymiecTByeT BCEro TpU KOH(EpeH-
LUHU, KOTOPBIM CTOWT YIAEIUTH BHH-
MaHHe:

Bceepoccuiickas ~ HayuyHO-Ipak-
THYeCcKasi KOH(pEepeHIUs Mo MUMHTa-
LUOHHOMY MOJCIMPOBAHUIO U €T0
NPUMEHEHHUIO B HAayKe M HPOMBbIIII-
nenHoctn «MmuranuonHoe Mmoje-
aupoBaHue. Teopuss M IpakTHKa»
(MMMON) — www.gpss.ru (Poccus).
C 2003 roga mpoBOAMTCS pa3 B JiBa
rojga B Hayaie OKTsa0ps. Temaruka
KOH(pEpPeHIIMN — JIHCKPETHO-COOBI-
THHHOE MoOJAenupoBaHue (KpaiiHe
pPEeIKO BCTpEHYalTCs AOKJIAAbl IO
CUCTEMHOH TUHAMHMKE U ar€HTHOMY
MojenupoBaHuio). Ha cailite mpen-
CTaBICHO OTPOMHOE KOJHUYECTBO
MOJHOTEKCTOBBIX ~ CTaTel, IOCBS-
HIEHHBIX MMHUTAIMOHHOMY MOJIEIIH-
poBaHuto u A3biky GPSS.

Hayuno-mpaktudeckas KoH(e-
PEHIHS C MEK/TYHAPOJHBIM y4acTHEM
«MaremaTn4eckoe ¥ WMHTAIIMOHHOE
MonenupoBanue cucrem» (MOJC) —
http://kits.pntu.edu.ua/mods/index.
php (Ykpauna). C 2006 roga mpoBo-
JUTCSI ©KETOIHO (KoHell utoHs ). Tema-
THKa KOH(EpEeHIMH — MaTeMaTHyec-
KO€ ¥ IMUTALMOHHOE MOJICIUPOBAHNE
CHCTEM.

Bcepoccuiickas Hay4HO-IIPaK-
THueckas KoH(pepeHims «Teopust n
MPAaKTHKAa CHUCTEMHOM IUHAMHUKH» —
www.iimm.ru (Poccus). C 2004 roma
MPOBOJMTCS pa3 B JBa roa.

Oobuwecmea, nopmarst,
accoyuayuu no UMUMAUYUOHHOMY
MOOenuposanuio

OOmecTBa, TOpPTaIbl HWMHUTAIH-
OHHOTO MojenupoBaHus B Poccuu u
ctpanax CHI™:

Poccuiickoe otnenenue Mexuay-
HapOIHOTO OOIIECTBA CUCTEMHOU JIU-
HaMUKH — www.sysdynamics.ru (Poc-
cusi).

ITopran GPSS.RU, nocsieHHbII
MMUTAIIHOHHOMY MOJICIIMPOBAHHIO C
ncnoip3oBanneM GPSS — www.gpss.
ru (Poccus).

VMuTanoHHOE  MOJIEIMPOBaHKE
cucreM — www.simulation.org.ua (Yk-
pamHa).

Ne6, 2014

4. OcHOBHBIEC HAIIPABJICHHS
Pa3BUTHUS MeTOJa HMHTALUOHHOTO
MO/IeJIMPOBAHMS

AHanu3 paboT TO WMMHTAIHOH-
HOMY MoJenupoBaHuio Ha Winter
Simulation Conference [11, 12, 13, 14,
15, 16] mokazai, 9T0 OCHOBHBIMHU Ha-
HpaBJICHUSMH €r0 OyIylIero pa3BUTHs
SIBJISIFOTCSI:  OOBEKTHO-OPUEHTHUPOBAH-
HBIE CHCTEMBbl IMHUTAIIMOHHOTO MOJIe-
JMPOBAHUS, BCTPOCHHOE MMHUTAIMOH-
HOE MOJETHPOBAHUE, MPUIOKEHHS,
MOICP)KUBAIOIIME  ONTUMH3ALHIO,
MOJY/IH 3a/1ad IUIAHWPOBAHUS Pecyp-
COB Ha MPEIIPHUITHH, SIMYJSINS, Tpe-
HaKEPBI U Web-TTPUIIOKEHUSL.

OOBEKTHO-OPUEHTUPOBAHHBII
MOAXOJ] 3HAUUTENIBHO YHPOIIAET pa3-
paboTynkaM TpOrpaMMHOTO obec-
MEeYeHHUs TPOLECC MpPOTrpaMMHUpPOBa-
Husi. OCHOBHas 3aj]a4a COBPEMEHHBIX
0OBEKTHO-OPHEHTHPOBAHHBIX CHCTEM
MMHTAIIMOHHOTO MOZETHPOBAHUS
COCTOMT B TOM, YTOOBI MCIIONB30-
BaTb MOIIHBIE BO3MOXXHOCTH OOBEK-
THO-OPHUEHTHUPOBAHHOTO TOAXOAA U
MMHTAIMOHHOTO MOJEIMPOBAHUS U
c/ienarh UX JIOCTYITHBIMH U MTOHSITHBI-
MH JUUIsI HENPOIPAaMMHUCTOB, KOTOpBIE
3HAIOT NPOOJIEMBI PEATBbHBIX CHCTEM
noapobuee. Bee cucteMbl MMUTAIM-
OHHOTO MOJETHPOBAaHUSI B OyaylIieM
Oy/lyT HCTIOJIL30BATh TEXHOJIOTHH 00b-
€KTHO-OPHEHTHPOBAHHOTO IPOrpam-
MHPOBaHMS TIPHU aHAIU3€ pPEalbHBIX
CHUCTEM, MPUYEM IOJIb30BATEIbCKUI
nHTepdelic cTaHeT B MEHbIIEH cTene-
HU OPHEHTHPOBAaH HAa OOBEKTHO-OpH-
EHTUPOBAHHOE IPOrPaMMHUPOBAHKE U
B Oouibllieil cTerneHu OyleT cOOTBETC-
TBOBaTbh BCEM KaTeropusM Ipooiem,
KOTOpBIE, BEPOATHEE BCETro, HHTEPECY-
0T TTOJIb30BATEIS.

BceTrpoenHoe MMUTaMOHHOE MO-
JeIMPOBAaHHE — 3TO IPOrPaMMBI,
«3aIIUTBIC» B CHUCTEMBI YIPABICHHS
npeanpustaeM (Hampumep, ERP) c
BO3MOXXHOCTBIO ITPOBEJCHUSI MMHUTA-
LMOHHBIX IKCIIEPUMEHTOB. OHO JIOJIXK-
HO YBEJIMYUTH JOCTYITHOCTbH HCIIOJb-
30BaHUSl WMHTAIMOHHBIX MOJEJeEH.
KitroueBbIM KOMITOHEHTOM ycrexa Oy-
JIeT BpeMsi OTKJIMKa Moxaenu. Mmura-
LIMOHHOE MOZIEIMPOBAaHUE yXKe ceidac
TMIOJIb3YETCs YCIEXOM KaK BCTPOCHHOE
npuiIoKeHHe. B mpuiokeHusx peab-
HOTO BPEMEHHM WMHTAIIMOHHBIE MOJIe-
M OymyT HpPEeroCTaBIsATh PE3YIBTaThI
TIOYTH CPa3sy.

OnTuMu3aus Ha OCHOBE METOna
MMHUTAIMOHHOTO MOJIEIHPOBAHHS 3a-
KIIFOYaeTCsl B COBMECTHOM HCIIOJIB30-
BaHMW MMUTALMOHHOW MOJICIH CIIOXK-
HOW CHCTEMBI M aJTOpPHTMa ONTHMH-
3anuu. C TOMOIIBI0 MMHUTAIIMOHHOM
MOJICJIM PACCUMTHIBAIOTCSl 3HAUCHMS
OCHOBHBIX BBIXOJIHBIX ITOKa3aTesel
CUCTEMBI UIS pPazIHYHBIX KOMOWHa-
U BXOIHBIX MEPEMEHHBIX, KOTOPHIE
npe/iaraeT ajiropuT™M ONTHMH3ALUH.
[IpumepaMn MakeToB ONTHUMHU3ALMN
JUTT UMUTAIHOHHOTO MOJICITHPOBAHUS
saBisiroTes AutoStat AutoSimulations,
OptQuest Optimization, OPTIMIZ,
SimRunner2 u WITNESS Optimizer.
B OonmpmmHCTBE MAaKETOB ONTHMHU-
3alii B Ka4ecTBE IMPOIEIyp IMOMCKa
PELICHUIT HCIIOJIB3YIOTCSI IBOJIOLUOH-
HbIE U TEHETUYECKHUE alNroputMsl [17].

B mporiecce IMHUTaIMOHHOTO MO-
JETTMPOBAHNS TPOU3BOACTBEHHBIX CHC-
TeM TpeOyeTcst 3HaYUTEIbHOE KOJINYec-
TBO JJAHHBIX, KOTOPBIE OOBIYHO JIOCTYTI-
Hbl B cucreMax ERP. Ipsimoii unrep-
(eiic K 3TUM CUCTEMaM JOCTYIEH yXKe
ceronHs U Oyzet BcE Oonee (HYHKIHMO-
HaJIbHBIM. YTIpaBiieHHe (MHAHCOBBIMU
JAHHBIMH C TIOMOIIBIO 3THUX CHCTEM
00eCIIeynT BOSMOKHOCTB MTPSAMOH IO/
JICPIKKH TIPUHSITUSI PEIICHHUH, KOTOpbIe
TIPEBOCXO/T CYyLIECTBYIONINE TEXHH-
KA CTPaTerH4ecKoro IUIAHUPOBAHUS.
B couerannm ¢ npyruMu TEXHHKaMHU
MMHTALMOHHOE MOJICITMPOBaHKE OyJieT
pa3BUBATHCSl C BOBMOKHOCTBIO CO3/1a-
BaTh JICTATM3MUPOBAHHOE PACTIHCAHNE B
HWHTETPUPOBAHHBIX CPEAAX.

OMynsius — HUMHUTanus padoThl
OZIHOW CHCTEMBI CpEICTBaMU APYron
6e3 ToTepu (YHKIIMOHANBEHBIX BO3-
MOXKHOCTEN M MCKa)XKEHUH pe3yJbTa-
toB. OHa TO3BOJIIET yOepedb IOpo-
rocrosuiee 00OpyIOBaHHE, TEXHOJO-
THYECKYI0 OCHACTKY OT BO3MOMKHBIX
MTOBPEKICHUNA, COKPATUTh 3aTPaThl
Ha pa3paboTKy YIPaBISAIOIIMX IPO-
rpaMM JUIsi HPOM3BOJCTBA, a TaKXkKe
3HAYUTEIHFHO TTOBBICUTH €TO TPOU3BO-
JUTETHHOCTD. DOMYIANNS BBHITOTHSICT-
Csl C TIOMOILBIO IPOIPAaMMHBIX H/WIJIN
anmaparHslx  cpeactB.  [Ipumepamn
MIPOTPAMMHBIX CPEICTB IS SMYIIAIIUI
apisitorcs ModelSim, UltraLogic32
n VERICUT. ModelSim — 6a3oBas
cpena NnporpaMMHO-alIapaTHOl dMy-
JMAMUA B OONACTH aBTOMAaTH3AIUU
CPEACTB TPOCKTUPOBAHHUS U BEpH-
¢dukaruu ananoro-iudpossix CBUC




Mentor Graphics. UltraLogic32 -
cucreMa pa3paboTKH MPOrpPaMMHOTO
obecrieueHus: cOopa JaHHBIX U yIIpaB-
JICHUS JUTS IPOMBIIIICHHBIX KOHTPOJI-
nepoB. VERICUT — mporpammHbIit
KOMIUIEKC pa3pabOTKU YIPABISAIOIINX
nporpamMm Juis MeTajutooOpadarbiBa-
OLIETO MTPOU3BOJICTBA.

Tperaxéper — 310 3(hHeKkTHBHOE
cpeactBo mns oOydeHus pabore cuc-
TEMOU B TOCTYITHOM U PCAIUCTHYHOM
peXKHME, a TaKKe, YTO HEMaJOBaXK-
HO, — B Oe3omacHBIX ycrnoBusx. OHHU
CITy’KaT T TIOBBIMICHUS KBaIM(UKA-
UM U TPOBEPKU HABBIKOB PabOTHI B
pCaTMCTUYHON CHCTEME C ITOMOLIBIO
MMUTAIIMOHHON MOJEITH.

Mutepuer meHsieT BCE mpoCTpaHC-
TBO HH(pOPMAIMOHHBIX TEXHOJIOTHUH,
YW UMHUTALMOHHOC MOJICIIMPOBAHHE HE
ABISICTCA HUCKIIOYeHHEeM. Web—Tipu-
JIOKEHUS OyayT UTpaTh BaXKHYIO POJIb
[PU MMOCTPOCHUHU U TPOCMOTpeE (Iuc-
TAHI[MOHHOM HCIIOJh30BAaHUH) HMU-
TaIMOHHBIX Mojeneil. B  Oymymem
npeanpusTus OyayT moiydars 0azy
3HAHUN CBOEH CHUCTEMBI, IMPOLECCOB
u npoxykiun depe3 Uutepuer. [Ipo-
IecChI OYIyT OTpe/IeTICHBI B TSPMUHAX
AaHUMAIlMOHHOW HWMUTAIIMOHHON MO-
JICITH, KOTOPasi MOXKET ObITh BBIIOTHE-
Ha nosb3oBareneM. OcHoBHbIE Web-
TIPIJIOKECHUST MMHTAIHOHHOTO MOJIe-
mupoBanus: JSIM, Forio Simulate,
PowerSim u The Vanguard System.

5. 3akioueHune

CpaBHHBasi CHUTyalMIO DPa3BUTHUSA
METOZIa MMUTAIMOHHOTO MOJEIUPO-
BaHusi B Poccun u Ha 3amaje cieny-
€T 3aMETHTh, YTO POCCHUHCKAs IIKOJa
MMHUTAIMOHHOTO MOJISIMPOBAHUS B
3HAUUTENIbHOM Mepe elé OTCTaeT OT
3anagHoi. OHAKO 3a MOCJEIHKE Jie-
CSTh JIET TPOU3OILIHA CYIIECTBCHHEIC
W3MEHEHHS B CTOPOHY YIyUIICHHS
CUTyallMu: OHO CTaJI0 aKTHUBHEE HC-
MOJIb30BAThCSI B YUCOHOM M HAydHO-
HMCCIIEIOBATEIbCKOH  JIEATEIILbHOCTH
MHOTHX BBICIINX Yy4YeOHBIX 3aBeje-
HUSIX CTpaHbl. Bospocio xoiuuec-
TBO 3alUIICHHBIX IUCCEPTALUil I10
MMHUTAIIHOHHOMY MOJICITUPOBAHUIO 32
MocTieiHee NECATUIICTHE, YBEITUYNBa-
€TCsI KOJIMYECTBO KypPCOB, 00yUarOIInX
CTYICHTOB Pa3JIUYHBIX CICIHATBHOC-
Tel OCHOBaM HMHUTAIIMOHHOI'O MOJIE-
mupoBanusa. OnHako, ecnu HE OyayT
pemieHsl  MpoOJIeMbl, CBSI3aHHBIE C

MpuknagHasa nHdopmaTtumka

BHEAPCHHUEM 3THX Pa3pabOTOK B IMPO-
HU3BOJCTBO, dPPEKT MOKET OKa3aThCs
MHHHUMAJIBHBIM.

Yto KkacaeTcsi HampaBiIeHUH pasz-
BUTHS METOJAa HMMHUTAI[HOHHOTO MO-
JIETUPOBAHMSI, TO OUYEBHUIHO, HUTO
JMAHHBIA METOJ UMEET OOJIbIIUE Mep-
CIICKTHBBI KaK HHCTPYMCHT aHaJH3a
CIOKHBIX cucTeM. CenyeT 3aMeTHTh,
YTO €ro TNpHUMEHEHHE He OrpaHuYH-
BAeTCSl TOJILKO TMPOU3BOJCTBEHHBIMU
CUCTEMaMH: HOBBIC C(epbl U 00JIACTH
€ro TPUMEHEHHS IMTOCTOSTHHO paCIIu-
PAIOTCS U SBIISIOTCS OOBEKTOM HOBBIX
HCCJICIOBAaHUH.
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