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I[IpuBeaens! pe3yabTaThbl CPABHUTEIBLHOI0 AHAJIN32 OCHOBHBIX (PYHKIHMOHAJIBLHBIX BO3-
MOKHOCTei MOMyJASIPHBIX HA POCCHIICKOM PbIHKEe MPOrpaMMHBIX MPOAYKTOB /IJIsi HMHTAIIMOH-
HOr0 MOJEJMPOBAHUA COUHAIBHBIX H IKOHOMHYeCKHX cucTeM. O00cHOBaH BBLIOOP YHHBep-
caJIbHOI cucTeMbl MoaeupoBanus AnyLogic.
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The article gives the results of comparative analysis of basic functional capabilities of
best-selling software for simulation modeling of social and economic systems at the Russian
market. The choice for general-purpose system of modeling AnyLogic is proved.
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JUIsl IOCTPOGHMST CHCTEM MMHTAIIMOHHOTO MOJIE-
JMPOBAHMSI B HACTOSIIEE BPEMs HUCIIOJIB3YIOTCS CIIe-
JYIOIINE MOAXOJbI: CHCTEMHAsl AWHAMHUKA, JUCKPET-
HO-COOBITUITHOE MOJICTMPOBAHKE, TNHAMUYECKHE CHUC-
TEMbI, areHTHOE MOJICIUPOBaHHEe, OOBEIMHEHHBIN
noaxoj. IlpakTuuecku Bce NpOrpaMMHBIE HHCTPY-
MEHTBl MMHUTAI[IOHHOTO MOJICIIMPOBAHUs pazpadoTa-
HBI JUISL TIOJJICPKKH OJTHOTO OIPEJETIEHHOTO 1M0IX0/1a
[1-3].

ITocraBum 3amady CpaBHUTH C POCCHHCKUM MPO-
TPaMMHBIM KOMIUICKCOM Ul MMHTALMOHHOTO MOJIE-
mupoBaauss AnyLogic kommanmu XJ Technologies
Hanbosee MOMYNIApPHbIE HA POCCHICKOM pBIHKE CIe-
AIM3UPOBAHHBIE 3arpPaHUYHBIE TPOrPaMMHBIE MPO-
JYKTBI JJIs1 OIIGHKH U BBIOOpPA CPEJICTBA MOAEINPOBA-
HUSL JIUTsE UIMHTAlMOHHOTO MOJEIHMPOBAHUS COLMAIb-
HBIX U 9KoHOMHU4YeckuX cuctem (COC).

[Monxon «CucremMHas AMHAMHKA» PEaNN30BaH B
pOTpaMMHBIX — MpoAykrax: VenSim, PowerSim,
iThink, ModelMaker u np. OcHOBHas mapagurma
JTAaHHOTO TII0JX0/1a 3aKJII04aeTcs B MareMaThude-
CKOM OMNHCaHWU cHucTeM JuddepeHnnaIbHbIX
ypaBHEHUH, npuBeaeHHbIX K ¢opme Komm. Cuc-
TEMHO-JMHAMAYECKIH TOaX0a OB pa3paboTaH H
npemioxer Jx. @oppectepom B koHIe 1950-x kak
«HccIeoBaHNe MHPOPMALMOHHBIX OOPAaTHBIX CBS3EH
B TIPOMBIIIICHHOW JEATEIBHOCTH C II€bI0 MOKa3aTh
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KaK OpraHM3allMOHHAsl CTPYKTYypa, yCHWIeHHs (B IO-
JUTHAKAX) W 3aJepXKH (B NPHUHATHU PEUICHUH M
JEHCTBUIX) B3aUMOJCHCTBYIOT, BIHAS Ha ycC-
NEIHOCTh npennpuatus». IlpunoxeHus cuc-
TEMHOM JUHAMHWKH BKJIKYAKT TaKXC COIHMAJIb-
Hble, ypOaHHCTUUECKHE, DKOJOTHYECKHUE CHUC-
teMbl. CucrteMHass AMHaAMuKa abcTparupyercs
OT OT/ACIbHBIX 00BEKTOB M COOBITUH M MpEAIo-
JaraeT «arperaTHbIi» B3IJISA Ha IPOLECCHl, KOH-
HEHTPUPYACh Ha TOJUTHKAaX, 3TUMH IpOIEccaMu
yHpaBisonmx. Mojenupysi B CTUJIE CUCTEMHON JH-
HaMWKH, BBl IIPEJICTABISIETE CTPYKTYypy W IOBE-
JEeHUE CHCTEMBl KaK MHOXECTBO B3auMOJEHCT-
BYIOIUX IMOJIOXHUTEIbHBIX U OTPULATEIBHBIX 00paT-
HBIX CBSI3EH U 3a1€pHKEK.

BaxxHo ormeTtuth CICAYIOIHUE MOMCEHTBI CHC-
TEMHOW TUHAMMKH: TOCKOJBKY MOJENb ONEPUPYET
TOJILKO KOJIMYECTBAMH, arperaramu, TO OOBEKTHI,
HaxoJsIIuecs B OJHOM HAaKONHTENEe, Hepa3JINnYHMBI,
JMIICHBl WHIMBHUIYAJILHOCTH, NP 3TOM AHAJIUTHKY
IpeJuIaracTcsl paccyXJ1aTh B TEPMHHAX TJI00ATBHBIX
CTPYKTYPHBIX 3aBHCHMOCTEH M COOTBETCTBEHHO €My
HEOOXOANMBI COOTBETCTBYIOIIHE TaHHBIE.

JMCKpeTHO-COOBITHITHOE MOJACNHUPOBAaHUE pea-
JIU3YETCsl C IOMOIIbI0 MPOTPAMMHBIX MPOIYKTOB!
Arena, GPSS, Extend, SimProcess, AutoMod,
PROMODEL, Enterprise Dynamics, FlexSim,
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AHanu3 nodxodoe u npocpaMMHO20 obecrneyeHus1 Os1s1 UMUMayUOHHO20 MOOeTupPo8aHus

coyualibHbIX U 9KOHOMU4YeCKuUx cucmem

eMPlant u np. OcHoBHas mapagurma JaHHOTO MOJ-
XO/la 3aKJII0YaeTcsi B HCIOJIBb30BAaHUM TPAH3aKTOB,
0TOOpaXKaIOIMNX JAUHAMUYECKHE OOBEKTHI MOJIEITHPO-
BaHMs (3a5BKH), U OJIOKOB-00BEKTOB, 00pabaThIBato-
IIMX 3TU 3asBKH. J[MCKpPEeTHO-COOBITHITHOE MOEIH-
poBaHue HamOoyiee pa3BUTO M HMMEET OTPOMHYIO
chepy NPHIOKEHHH — OT JIOTUCTHKH U CHCTEM
MacCOBOTO OOCIYXHBaHHUS O TPAHCHOPTHBIX H
MIPOU3BOJICTBEHHBIX CHCTEM. DTOT BHJ MOAEIHPOBA-
HUsl Hanbosee MOAXOAUT JUIsl MOJIEJIMPOBAHUS TPO-
M3BOJICTBEHHBIX TIpoleccoB. Mpest mopenupoBaHus
CUCTEM C JIUCKPETHBIMH COOBITHSIMH ObuIa CHOpMY-
nrpoBaHa B Buje CHcTeMbl OOMICHENEBOTO MOJIEIH-
posanusi wiu General Purpose Systems Simulator
(GPSS) Txeddpu I'opaonom B 1961 roxy. 310 Obln
OJIMH W3 CaMBIX YJAYHBIX Ha TO BpEeMsl IPOOJIEMHO-
OPHEHTHPOBAHHBIX  S3BIKOB  IPOrPaMMHUPOBAHMUSL.
[Ipo6nemuoit obmacteto GPSS sBisroTcs Takme pas-
"HoBuaHOoCcTH Mojeneii COC Kak CHUCTEMBI MacCOBOTO
obciykuBaHUS (CHCTEMBI C OYEPEIIMN).

[osiBnenne mepcoHanbHBIX OBM u npuHINTH-
aJIbHO HOBBIX MJIEH M MOJIXOJ0B B3aMMOJICHCTBUS 4Ye-
noseka ¢ OBM He moruno He oTpasuthes Ha GPSS. On
HECKOJIBKO yTPaTHJI CBOIO TPHUBICKATENBLHOCTb. [10s-
BWJINCh HOBBIE CHCTEMBI MOJICJIMPOBAHMUS, HCIOJb-
3yIOIIE BO3MOKHOCTH HOBOM TEXHUKH — OIIEPATHB-
HOCTb, MHTEPAKTUBHOCTb, HATJIIIHOCTH IIPH paspa-
00TKE MOJIENCH M MPOBEACHUM HCCIICAOBAHMMA. SI3bIK
GPSS BBen B MO/IEIMPOBAHUE TTAPATUTMY TIOTOKOBOTO
nwm cereBoro moxaenumposanus (flowchart wmm net-
work-based modeling). ITotok cymmuocTel (TpaH3ax-
LUi) TPOIBUTAETCS MO CTPYKTYPHOW amMarpamme,
MIPEACTABIAIOLIEN cucTeMy. TpaH3akUUU OXKHUAAIOT B
ouepesiX, KOHKypUPYIOT 3a UCIIOJIb30BAHHE PECYPCOB
1 OJIOKOB, OCYIICCTBIISIFOIIUX HX 00paboTKy (00cimy-
)KMBaHHE), U B KOHIIC KOHIIOB IOKHJAIOT CHCTEMY.
[Tapamurma NOTOKOBOTO MOJICIMPOBAHUS OKa3aiach
JIOCTaTOYHO OOMIEH M MCIOJIb30BajlaCh BO MHOTHX
MIPOTPaMMHBIX MTPOTYKTaX.

OcHoBHasi mapajgurma noaxona «J/luHamuue-
CKHE  CHCTeMbD»  (NpOrpaMMHBIE  HPOIYKTHI:
MATLAB, VisSim, LabView, Easy 5 u np.) 3akio-
4aeTcs, Kak U B CUCTEMHOI JTUHAMUKE, B ONMCAHUU
CHUCTEMBI COOTBETCTBYIOLIEH MaTeMaTUYEeCKONH MOJE-
JIbI0, COCTOSIIIEH M3 HAOOpa MEPEMEHHBIX COCTOS-
HUSIT M CHCTeMBbl anredpo-nuddepeHnnanbHbIX
ypaBHeHui. Ho, B oTiM4Me OT CHUCTEMHOU OUHA-
MUKH, IEPEMEHHbIE COCTOSIHUS UMEIOT MPSIMOi «u-
3UYECKHUI» CMBICI: KOOPJIUHATA, CKOPOCTh U T. 1. U
HE SIBIISIIOTCS arperaramu JUCKPETHBIX OOBEKTOB.
[TosToMy AaHHBIN MOAXOJ B MEHBIIEH CTENEHU MpPU-
TOZICH IJISI MOJAEINPOBAHUS COIMAIBHBIX U 3KOHOMH-
YECKUX CHCTEM.

ATeHTHOE MOJEIMPOBAHUE U TMPOTPAMMHBIE TIPO-
nykTel: Swarm, RePast, Oubnamnorexn Ha Java wmn C++
U Ap. pa3paboTaHbl B pa3NUUHBIX yHHBepcuTeTax. Oc-
HOBHasl MapajnurMa 3aKI0vaeTcsi B TOM, YTO MOJEINb
MPEJICTABIISIETCS B BUJC MHOYKECTBA OTJICIIBHBIX aKTHB-
HBIX OOBEKTOB (areHTOB), KaXKIbI M3 KOTOPBHIX B3au-
MOZICHCTBYET C APYTUMHU areHTaMu, 00pa3yIoIUMH IS

HEro BHEIIHIOW Cpeay. ATCHTHOE MOJICIUPOBAHUC —
OTHOCHUTEJIbHO HOBOC HAIPABIICHHC B WMHTAIIMOHHOM
MOJICITUPOBAHHH, KOTOPOE MOSIBIIOCH B 90-X romax u
UCIIONIB3YETCS JUISL HCCIICIOBAHUS JICIICHTPAII30BaH-
HBIX CHUCTEM, TUHAMHUKA (DYHKIIMOHUPOBAHUS KOTOPHIX
OTIpeJieTsieTCs He TII00ANBFHBIME MTPAaBHUJIAMH U 3aKOHA-
MH (KaK B JPYTHX MapagurMaxX MOJCITUPOBAHMSA), a KO-
T/1a 5T TTI00aThHBIC TIPaBIJIa U 3aKOHBI SIBIISIOTCS pe-
3yNbTATOM HMHIWBUAYAJbHOH aKTHBHOCTH YJICHOB
rpymmbl. Llens areHTHBIX Mofeneld — MOMYYHTh IMPea-
CTaBleHHE 00 3THX TJOOANBHBIX MpaBUIaX, OOIIEM
MOBEACHUM CHUCTEMbI, MCXOMS U3 MPEANOIOKEHHUA 00
WHIUBHYaJTbHOM, YaCTHOM TOBEICHUU €€ OTICIbHBIX
aKTHBHBIX O0OBEKTOB M B3aUMOJICHCTBUN 3THX 00HEKTOB
B CHCTEME.

B oranume OT CUCTEMHOH AMHAMHKH HIH
JNUCKPETHO-COOBITHIHHBIX MOJENICH, 31eCh HET Ta-
KOTO0 MecTa, TAe ICHTPAIN30BaHHO OMPEACISIIOCH
OBl TTOBeNeHUE (MHAMHUKA) CHCTEMBI B IesioM. Bme-
CTO ITOTO AHAIWUTHUK OTPENCTSACT MOBEICHHE Ha HH-
JTUBUIyaIbHOM YypPOBHE, a TJ00AJFHOE ITOBEICHHE
BO3ZHUKACT KaK pPe3yibTaT MACSITCIHBHOCTH MHOTHX
(coTeH, ThICSY, MUJUIMOHOB) areHTOB, KaXXIbli W3
KOTOPBIX CJICAYET CBOUM COOCTBCHHBIM IPaBHJIAM,
KUBET B 00IIEH cpelie U B3aMMOICHCTBYET CO CPeIon
U C IPYTUMH arcHTaMH.

B cirydae MomenupoBaHUs CONMANBHBIX U JKO-
HOMHYCCKHX CHUCTCM, COJCPIKAIIUX OOJBIINE KOJIHU-
YecTBa AaKTHUBHBIX O00BEKTOB (JIOJCH, MAaIuH,
MPEINPUITANA UIU Jake MPOCKTOB, aKTHBOB, TOBa-
POB H T. I1.), KOTOPEIC OOBEAMHICT HATHIUE DIICMCH-
TOB MHIWBHIYaJTbHOTO TOBEICHUS, OT CIOXHBIX (IIe-
JM, CTPATEeTHH) /IO CaMBIX MPOCTHIX (BpEMEHHBIE OT-
paHWuYeHUs, COOBITHS, B3aMMOICHCTBHS), AreHTHOE
MOJICJIMPOBAHUE SIBJISICTCSI OJIX00M O0Jiee YHHBEP-
CalbHBIM W MOIIHBIM, TaK KaK OHO I[TO3BOJISET
y4eCTh JIOOBIC CIOXKHBIC CTPYKTYPBl U MOBE-
neHus. J[pyroe BaXHOE MPEUMYIISCTBO arcHT-
HOTO MOJICTUPOBAHUS B TOM, U4TO pa3pabdOTKa MO-
JIeJIH BO3MOJKHA B OTCYTCTBUH 3HAHUS O TI00ATBHBIX
3aBHCUMOCTSIX: Bbl MOJKETE 3HATh OYCHb HEMHOI'O O
TOM, KaK BEIIH BIHAIOT APYT HA JIpyra Ha TI00aib-
HOM ypOBHE, HO, IOHUMAsI HHANBUAYAIbHYIO JIOTUKY
MOBEICHNS yYAaCTHUKOB IIPOIIECCa, MOXKHO TOCTPO-
UTh ar€HTHYIO MOJICNb U BEIBECTH U3 He€ TI00anpHOe
MOBEICHHUE.

Takum 00pa3om, WHOT/A, JaKE CCIU B TPUHIIH-
¢ ¥ CYIIECTBYET, CKaXKEM, CHCTEMHO-TUHAMHYCCKAS
MOJICIb CHUCTEMBI, IIOCTPOHUTh arcHTHYIO MOJICIbh MO-
J)KeT ObITh Tpomre. M, HaKOHEI, areHTHYI MOJEIb
MpoIIe TMOAJCPKUBATE: YTOYHCHHS OOBIYHO Jeja-
I0TCSI Ha JIOKAJIBHOM YPOBHE M HE TPeOYIOT TIo-
OanpHBIX M3MEHEeHUH. TakuM o00pazom, B pe3yibTare
PacCCMOTpPEHHUS MapajurM HUMHUTAIIHOHHOTO MOJICITH-
poBaHUs OBIIM OTMEYEHBI MPEUMYIIECTBAa areHTHO-
OPHMEHTUPOBAHHOTO MOIX0Ja JJIs aHaJIN3a TUHAMHUKN
paszButus COC Kak CHCTEM, COAEpKalINX OOJbIIHe
KOJIMYECTBA aKTUBHBIX OOBEKTOB (JIOJCH, Tpei-
npusTuit). IIpu uconbp30BaHUM AAHHOTO MOAXOJA B
OTJIMYME OT OCTAJIbHBIX OTACIbHBIC dJIeMeHTE COC
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MOJIETH MOTYT OBITh NPENCTaBICHB OOBEKTAMH C
nf00BIM ypOBHEM a0CTpaKIIHU.

Haubonee MOIIHBIM M3 WHCTPYMEHTOB, MO/J-
JICPXKUBAIOLINX areHTHOE MOJICIMPOBAHUE, SIBJISIET-
cs OTEYeCTBEHHBIH HHCTpyMeHTapuii AnyLogic
kommanuu XJ Technologies, nokazaBmuii B mocien-
Hee BpeMsi CBOIO MOIIb U yJ0OCTBO 3a CYET NpHMe-
HEHHsI 00BEKTHO-OPUECHTHUPOBAHHOTO IOAX0/a, BU-
3yaJqbHOTO  HPOEKTHPOBAHUS, JPYKECTBEHHOTO
MOJIb30BAaTEIBCKOTO Trpaduueckoro uHTEpdeiica,
1aTGOpMOHE3aBUCHMOTO sI3bIKa Java, areHTHBIX
TEXHOJIOTHI, TEXHOJIOTUN THOPUAHBIX cucteMm. Kpo-
ME TOTrO, OH pealn3yeT OOBbEAMHEHHBIH MOAXO0J 3a
CYET MPEAOCTABICHUS BO3MOXHOCTU CO3JaHUSI THO-
PUIHBIX MOJEIEM Ha OCHOBE MOJEJIECH CUCTEMHOM
MUHAMHKH, JIUCKPCTHO-COOBITUMHBIX MOJCICH U
areHTHOTO MOIX0/a.

Takum 00pa3om, B HauOOJIBIICH CTENEHH MNpHU-
CHOCOOJICHBI IS MOJICTIMPOBAHMSI COLMAIBHBIX U
9KOHOMHYECKUX CHCTEM IPU PEHICHHH 3HAYUTEIBHO-
ro Kpyra KOHKPETHBIX 3amad mpoayktel GPSS wu
AnyLogic, 4to pemaeT HEOOXOAWMBIM CPaBHHUTH
MMEHHO 3TH CHUCTEMBI.

W3BecTHBI pe3ynbTaThl PELICHUs! 3aJaddl MoJe-
JMPOBAaHMUS CHUCTEM MAacCOBOTO OOCIyXHMBaHHS B
GPSS World u AnyLogic: B 00eux cucremMax MOpu
pELICHUH TIPSIMOIT 33/1a41 MOJICTUPOBAHHS U ONTHMH-
3alMOHHBIX SKCHEPUMEHTOB MOJyUYeHbI MMOYTH OJNHA-
KOBBIE PE3YJIbTAThl, KOTOPHIE COBIAIAIOT C JOCTATOY-
HO BBICOKOH TOYHOCTBIO C pe3yJbTaTaMU aHaJINTHYC-
CKOro peleHus 3agauu [3].

Pe3ynbTaThl SKCIEPUMEHTOB IO PEHICHHIO 00-
paTHOM 3a7a4¥ MOJEIMPOBAHUS CBHICTEIBCTBYIOT,
YTO NMPHU OAWHAKOBOW TOYHOCTH PE3YyJIHTATOB MAIIUH-
HOe BpeMms BeimonHeHus moaenu B GPSS World mpu-
MEpHO B pa3sl Oboubie, geM B AnyLogic.

Pe3ynbTaThl CpaBHUTEIBHOTO aHAIN3a CPENl UMH-
TallMOHHOTO MojenupoBanusi cucrem GPSS World n
AnyLogic npuBesieHbI B Ta0nuIIe.

B kauecTBe KpuTEpHEB OLEHKH OBbLIM BHIOPAHBI
cnenymomye: 1 — TakoHMYHOCTh MOJeNneil; 2 — paciu-
PEHHBIC BO3MOXXHOCTH 10 3KCIIEPUMEHTHPOBAHHUIO;
3 — HaJIMYME BCTPOEHHOTO ammapara MHOTOIApaMeT-

puueckoil onTuMu3anuu, 4 — HaIMYHe OOBEKTHO-
OPHMEHTHPOBAHHOT'O OAX01a; 5 — KpoccraTopMeH-
HOCTh MoJieJiel; 6 — yNOOHBIH DKCIIOPT M HUMIIOPT
JIAHHBIX U3 Pa3IUYHBbIX IPUIOKEHUH; 7 — UCIOJb30-
BaHME TOTOBBIX OubOanorek wu3 Ilackamst u Cu;
8 — BO3MOKHOCTH cO3/7aHus MHTepdeiica U aHMMaluH
mporecca; 9 — BO3MOKHOCTh UCIIOIB30BaHUs OHOIHO-
tek u3 GPSS; 10 — BO3MOXHOCTh OJHOBPEMEHHOTO
WCITIOJIB30BAHUSI BCEX MAPaJAWrM B OJHOW MOJEIH;
11 — HanmuuMe MOCTOSIHHOM MOAJAEPKKHU Cpelbl pa3pa-
6oTunkamu. TakuM 00pa3oM, M3 YKa3aHHOTO CpaBHE-
HUS U U3 paboTHI [4] ciemyeT BBIBOA O MPEUMYIIECT-
Bax AnyLogic.

Mmeromuiicst y Hac ONBIT NOATBEPKAAET HAPSIAY
C JApPYIMMH HCCJICIOBaHUSIMU LElIeCO00Pa3HOCTh
npumeneHust AnylLogic aisi pemeHus OYeHb HIMPO-
KOTO Kpyra 3aj1a4 B 00J1aCTH UMHUTAIIMOHHOTO MOJIe-
JMPOBAHUS COLMAIBHBIX W IKOHOMHYECKHX CHCTEM,
MIPEIOCTABIISIONIETO TMOKOCTD JUIsl PEIICHHsT OTHOW 1
TOW >Ke 3ajauul Ha OJHOH miatdopme c mMpuUMeEHe-
HHEM Pa3INYHBIX YPOBHEH aOcTpakIuu, a Takxke
BO3MOJKHOCTh TPUMEHEHHs PAa3TUYHBIX CTHICH
CO3JIaHUsI MOJIETI U UX KOMOMHUPOBAHUSL.
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