AreHT-OpVIeHTPOBaHHbIE
MOAeAN



AreHT-OpueHTHpOBaHHEIe MoJgean (agent based models),
cokpamieHHo AOM, oTHOciAmMecsT K KaacCy MoJeaerls,
OCHOBaHHBIX Ha WHAMBUAYaABHOM IIOBEAC€HUM areHTOB U
CO34aBae€MBbIX AAA KOMIBIOTEPHBIX cuMyAsiui. OcHOBHas
naes, aexxainas B ocHose AOM, 3akai0yaercs B IIOCTPOEHUN
BBIYVICAUTEABHOIO VHCTPYMEHTa, IIPeACTaBASAIOIero coOOo
COBOKYIIHOCTh areHTOB C OIlpeAeAeHHBIM HaOOpOM CBOVICTB I
II03BOASIOIIErO IPOBOAUTE CYIMYASIIIVIY PEeaAbHBIX sIBACHUNA.

Omnpegeaenun AOM gocraToO4HO MHOIO (CM. HaIpuMmep,
Axelrod (1997), Bonabeau (2002), Epstein (2005)).

Ha ocoose ©Ooapimmmuacrea mu3 Hux, AOM 510 MOaeab,
004agalo1as CAeAyIOIIMMI OCHOBHBIMY CBOVICTBAMMU




CsBoryicTBa

ABTOHOMMSI. Arentor AEVICTBYIOT HE3aBUCUMO APYT OT Apyra M IIpu

®TOM IpeJlioAaraercs, 4YTro B MOJEASIX HeT eAVHOV peryAupyoien
CTPYKTYpPBl, KOTOpasi KOHTpoAupoBada Obl IIOBeJeHMe KaXAO0TO areHTa B
orgeabHocTy. OAHAKO, IIPU HTOM B3aIMOAEIVICTBYIE MUKPO- I MAaKPOYPOBHEeI
B MOAEAsSX OCYyIIeCTBASIeTCsA, KaK IIpaBUAO, CAeAYIOIIUMM oOOpa3oM: Ha
MaKpOypOBHe 3adaeTcss OO0 AAs BCceX areHTOB HaOop ITpaBla, U, B CBOIO
o4yepeanb, COBOKYITHOCTDL AEVICTBUI al€HTOB MUKPOYPOBH: MOXKET OKa3blBaThb
BAVSHVIE Ha IIapaMeTpPbl MaKpOypPOBHI.

HEOZI,HOPOZI,HOCTI). ATEHTBI 4eM-TO pa3dAn4aroTcsa ApPyr OT ApPyra,

4TO IMPUHLUNNAABHO oTAmdaer AOM OT MMMPOKO pacrpOCTpaHEeHHBIX
MOJeAel C aleHTOM-IIpeACTaBuTeAeM, IIpudeM pas3andus MeXXAy areHTramu
MOIYT IpPOSBAATLCA II0 MHOIMM IHapaMeTpaM (B cAy4ae areHTOB,
OTOOpa’kamIyx AM04el, 9TO MOIyT OBITb HapaMeTphbl YPOBHA 340POBbS,
AOX04a, KYAbTYPHOIO YPOBHSI, a TaK>XKe IIPaBUA IIPUHATUSA PEIIeHUN U T.A.).




OI‘paHM‘IeHHaH VIHT€AAE€KTYaAbHOCTDb areHTOB (nan

OI'pPaHNYE€HHA paLU/IOHaAI)HOCTI)). VMHBIMU cAO0BaMI areHThbI MoJaeAaAn He
MOIYT IIO3HATb HEYTO 6OAI)I_H€€, BbIXOAs1Iee 3a paMKN MaKpocpeadbl MOAEAI.

PacrioaoxxeHme B IIPpOCTpaHCTBE. Ilveercs B Buady
HEeKOTOpas «Cpejga OOMUTaHUA», KOTOpas MOXeT OBITh IIpejcTaBAeHa KakK B
BlUIA€ pelleTKU (Kak B urpe «KusHb»), Tak 1 B Bue ropasso 00s1ee CA0KHOU
CTPYKTYpPBL. XOTsI 3TO CBOVICTBO He SIBASETCs 00s13aTe AbHBIM.

OOmIern 0c00eHHOCTBIO BceX AOM u OAHOBPEMEHHO C DTUM

X IAaBHBIM OTANYMEM OT MoOJeAell APYTMX KAaCCOB sIBAsIeTCSI HaAldlie B
HJIX OOABIIIOIO 4YycCAa B3aIMOJEVICTBYIOIIMX APYI C APYIOM areHTOB (Tak,
cymectByloT AOM, 4mca0 areHTOB B KOTOPBIX AOCTUIaeT HEeCKOABKIIX
MIAAVIOHOB; CM. HallpuMep, MOJeAb, pa3pabOTaHHYIO 1104 PYyKOBOACTBOM
Ax. DamrreriHa (Parker (2007))).




Takum oOpasom, AT€HT B AOM ssasercs asronomHOI: CYIITHOCTBIO,

KaK IIpaBU/AO MMeIoIlell Ipaduyeckoe IpeAcTaBAeHNe, C OIpeseAeHHOI
11eAbI0 (PYHKIIMOHMPOBAaHM: U BO3MOXKHOCTBIO OOydeHNs B IIpolecce
CYIL}€CTBOBaHISA A0 OITpeAeA€HHOTO YPOBH], oIpeAeAs1eMOIO
paspabOTYMKaMM COOTBETCTBYIOIIeII MOAEA.

[ IpyMepaMm areHTOB MOI'YT OBITh:

1) ar10am (paBHO Kak U Apyrue >KUBble OpTaHMU3MBbI), pOOOTEI, aBTOMOONAN U
Apyrue IOABVI>KHbIE OObeKTBhI;

2) HeABVIKVIMBIE OOBEKTEI;

3) COBOKYITHOCTV OAHOTUITHBIX OOBEKTOB.

BooOmie rosops, areHtamm B AOM Moryr ObIThb AI00Oble HaOAIOZaeMble B
peaAbHON >KM3HU OOBEKThbl, OAHAKO OCHOBHOI 3ajadvell X y4deTa B paMKax
MOZEAU sIBASIeTCs X KOppeKTHasl crielinpuKaIiys.

Kak mpasBuao, 4as omnmcaHus areHTa JCIIOAB3YIOTCA IIapaMeTphl,
IiepeMeHHble, (QYHKIINM, IIOBeJeHUeCKle AMarpaMMBbl, MpPeACTaBASIOIINe
cobont, k mpumepy, cxembsl UML (Unified Modeling Language), oTpakaroiiye
COCTOSIHISI aT€HTOB B OIIpeAeAeHHBIII MOMEHT BpeMeH!.




ATreHTBI B eBKAMA0BOM 2D nipocTpaHcTBe
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B3ayMoeICTBIIe aTeHTOB B PAMKAX HEKOTOPOI! CeTeBOil CTPYKTYpHL
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CooTrHomIenye 0CHOBHbIX II0AX0A0B K MMITAIIOHHOMY MOAeAVPOBaHMIO
pa3an4HbIX 00bEKTOB 1 TPeX YPOBHel adCTpaKIym
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AOM craan MUCHOAB3YIOTCA AAS PeIleHNs MHOXeCTBa 3ajad,
HaIlpuMep:

® onTMMM3anMs CeTU IIOCTaBIIMKOB U  IIAaHMPOBaHUE
IIePEeBO30K;

® [11aHMPOBAHNE PA3BUTU IIPOU3BOACTBA;

® IIPOTHO3VPOBaHNeE CIIpOca Ha IPOAYKIIMIO 1 00ObeMa HPOoJaK;
® ONTUMM3ALVIA YMCACHHOCTY IIePCOHAAA;

® IIPOTHO3MPOBaHME Pa3BUTH COLVAABHO-DKOHOMIYECKUX
Cl1ICTEM (TOPOAOB, PEIMIOHOB);

®* MOAeANPOBaHVIe MUTPALIVIOHHBIX IIPOLIECCOB;

® YIMUTAITVIS VI OIITUMM3AIINS ITIeNNIeXOAHOI'O ABVI>KEHIS

®* MOAeANPOBaHVe TPAHCIIOPTHBIX CUCTEM;

® [IPOTHO3VPOBaHVE DKOAOIMYECKOIO COCTOSHMSI OKPYy>KaloIen
CpeAbl U T.A.




[Ipemyiecrsa AOM

AOM IIO3BOASIIOT CMOAeaAVpOBaTh CYICTEMY MaKCIMaabHO
NpuOAVIKeHHYI0 K peaabHOCTH. Cremens geraamsanyum AOM 1o cytn
OIPaHNYMBAIOTCA TOABKO BO3MOJKHOCTSIMM KOMIIBIOTepOB. boaee Ttoro, B
psiae AOM niepeasrrkeHne areHTOB 3ajaeTcsl Oe3 MCIIOAb30BaHMs CAOXKHBIX
GopMya, HO C IIOMOLIBLIO 3apaHee OIIpeAeAeHHBIX MAapIIPYTOB U ITPOCTBIX
[IpaBNa, C OAHOI CTOPOHBI VIMUTHUPYIOIVX aAallTUBHOE MBIIIAeHIE B
IIpoliecce MIPUHATUS pelleHnu, a C APYrom — IIO3BOASIOIINX IIOAYYUTH
HEOUYeBVAHbIE pe3yAbTaTbl Ha YypPOBHE arperMpOBaHHBIX IlapaMeTpOB.
IIpumepamn Ttakux AOM wMoryr OBITB MoOgeAl, UMUTHPYIOIIVE
IiepeABIDKeHNe IIeIlexX040B, IIOKyIlaTeAell B KPYIIHBIX TOPIOBBIX LIEHTpaXx,
CIIeIITeXHMKN Ha cKAaaax U T.A.

AOM o002aaaaroT CBOVICTBOM 3MepAXeHTHOCTH. K npuMepy, B ogHOI U3
MoJeaell UMUTUPYyeTCsa padoTa TPaHCIOPTHOM CUCTeMBI I. MOCKBBI, IIpu
MOAEAVPOBaHIUM KOTOPOI MBI OIpeAeAsAN IOBeAeHIe TOABKO OTAeABHBIX
areHTOB, B TO BpeM: Kak 0oaee oOInye sBA€HVs — aBTOMOOU/ABHBIE ITPOOKN
1AM TIapaMeTp, OTpa’kalOIIUIl ypPOBEHb 3arpy>kKeHHOCTU AOPOI TOPOAa,
OIlpeAeAsANCh yKe B IIpollecce padOTBHI MOAEAMN.




[Ipemyiecrsa AOM

BaxHbIM IIPEVMYIIeCTBOM areHTHOTIO MOJEANPOBAHNS  SIBASIETCS
BO3MO>KHOCTh IIOCTPOE€HHIsI MoJeAen C Y4eTOM OTCYTCTBMS 3HaHUM O
rA00aAbHBIX 3aBUCHMOCTAX B paMKaX MOAEAUPOBAHNs COOTBETCTBYIOIIE
IIpeAMeTHON o0aacTu. BakHO npeAcTaBAsATh AOTUKY ITOBEAEHUs OTAEABHBIX
areHTOB, YTO B CBOIO O4epeab MOJKET IIOMOYb B ITOAy4eHUH Ooaee OOLIuX
3HaHII 00 M3y4yaeMOM IIpolLiecce.

AOM sBasercs r’MOKMM MHCTPYMEHTOM, ITO3BOASIIOIIVIM A€TKO A400aBAATh U
YAAASATb areHTOB B MOJeAM, a TakXKe MEHATh IapaMeTphl U IIpaBuAa MX
II0BeACHILS.

[IporpamMHOe oOecrieueHme

CymiecTByloT pasAmMdHbIe IIpOrpaMMHBIe cpeacTtBa (Hampumep, NetLogo,
Repast, SWARM, oreuectBenHnn npogykr AnyLogic), mnossoasiomye
pa3padaTbIBaTh areHT-OPUEHTUPOBaHHbIE MOAECANL.




I3BectHbie pivepsl AOM



Tpmu npaBuiia urpsl ' 2Kusap"

Ecam aas HEKOTOpOV KACTKU (3aHAMOU UAU

1 c60000101l) POBHO TpuU OAVKaMIINe KAETKU
3aHATH, TO OHa OyJAeT 3aHATa B CAEAYIOIINIA
MOMEHT BpeMeH!

1 Ipumep: 3aHsATas MAN
cBOOOAHAS KAeTKa

TakK>XXKe€ POBHO AB€ COCeJHVe KAeTKM, TO OHa
OyZeT 3aH:ATa B CAeAyIOINII MOMEHT BpeMeH!

2 Ecam aast HEKOTOPOI 3aHSITON KAETKU 3aHSTHI

I IpumMep: 3aHsATas1 KAETKa

Bo Bcex ocTraabHBIX CUTyalMsIX B CA€AYIOIINI MOMEHT BpeMeH! KAeTKa
ocTaeTrcsi CBOOOAHON (T.e. CANIIKOM IIAOTHasi HAaCeAeHHOCTb UAU
HaOOOPOT — pa3peKeHHOCTh IPUBOAST K HEBO3MO>KHOCTI KVI3HM)



Apyron He meHee u3secTHOM AOM sBaseTcsa caxapHasi MOAEAb
(SugarScape), mnpeaaoxeHHasa Jsxoirya DIIUTENHOM U
Pobeprom Dkcreaaom (Epstein, Axtell (1996)).




IloMrMO Ha3BaHHBIX MoOJeAell CyllecTByeT AOCTaTOYHO OoOAbIIOe
KoAmdectsO AOM, CXOXMX C YIOMSAHYTBIMM U B KaKOM-TO CMBICAE
SABASIOINVIXCS X KAOHaMMU (C He3HAYUTeAbHBIMY BapUaLVIsIMI).

Moderv pacnpocmparienusa undexyuu. B AByMepHOM IIpOCTpaHCTBE 3a4aeTcs
COBOKYIIHOCTb AI0A€M], IIOAe/A€HHBIX Ha TpuU TIPyIIpl: 1) IIOTeHIMaAbHO
MHQPULIVPOBaHHbIE, HO IIOKa 340pOBble; 2) MHPUIMPOBaHHbIE I 3) 340POBEIe
1 yXe o0aagamomye UMMyHUTeTOM. /0aum MOryr ymeperb AmOO OT
Ooae3Hy, AmOO OT crapoctu. B mporecce paboOTBI MOgeaAn OHHU
IIepeMeIaloTCs B IIPOCTpaHCTBe U BCTYIIAIOT APYr C APYIOM B KOHTAaKT.
I3menssT KOANMYeCTBO 340pOBOTO M MHQPUIIMPOBAHHOIO HaceAeHMs, CII0COD
IepeMeIieHns A0Ael, BO3PpaCTHOM IIOPOI, BEPOITHOCTh CMepPTU OT
MHPeKUUy ¥ I[podme IIapaMeTpbl, MOXXHO MOJAeANpPOBaTh CKOPOCTD
pacpocTpaHeHNss MH(QEKUUN ¥ OHpeAeAATb CUTyallny, IIPU KOTOPBIX

paccMaTpuBaeMOMY COLIIYMY YAaeTcsl HOAHOCTBIO IT00eauTh 00ae3Hb (Yorke
(1979)); (Wilensky (1998)).

Moderv cezpezavuu Ilearutiza (Schelling (1978)).

Tenaosvie xyxu (Heat Bugs) (Wilensky (2004)).




The System Effectiveness Analysis Simulation (SEAS)

y




Aa cospemertbix Tpetiaa pasimiis AOM:
1. AOM 1a octoBe reoiH(OPMALMOHHBIX CHCTeM
). AOM na cymepxommbioTepax



[locTpoerite areHT-0pIeHTHPOBAHHBIX
MoZaeaeit Ha ocHose [TIC



Pemaemsie ¢ momompbio ['11C 3aaaun

 OnrumMmsanus pa3MellneHs IPeApUuATUL;

 Jlomck Mecra 1104 HOBO€ CTPOUTEABCTBO (TPaHCIIOPTHOE,
SKVAVIIHOE, IIPOMBIIIIAEHHOE);

* YmpaBaeHue NHQPPpaCcTPyKTypOIn (PHEproceTy,
TpyOOIIPOBOABI, AOPOKHOE XO3VICTBO);

e Kagactposoe KkaprorpadpupoBaHue 3eMeab U OOBEeKTOB
COOCTBEHHOCTL;

 |laraHupoBaHMe 3eMAE€0Ab30BaHUS, aHaAWU3 IIPUTOAHOCTU
3eMe/b, pallOHNPOBaHMEe 11 KOMIIAE€KCHAs OLIeHKa TeEpPUTOPU,
® DKOAOTMYECKUII MOHUTOPMHI, OLI€HKa U IIPOTHO3MpPOBaHUE
COCTOSTHI ST OKPY>KalOIieyl CpeAbl,

® IT.A.

e HoBoe mampasaenme: mcroab3oBanme I'VIC aas arent-
OpMEeHTMPOBaHHBIX MOJeAeN.




Pazpabotka [TIC FO3A0 1. Mockset 8 LIYMI PAH

1. ITpommcka — IAOTHOCTD ITPOXKVBAHNS XXUTeAell;

2. TNbAA — 1A0THOCTH IPO>KMBAHUSI BAaAeAblleB aBTOMOOLAel];

3. HaaoroBass OT4eTHOCTb — IIAOTHOCTb IIPOXKVBaHUSA AIOAeNl C Pa3sAMYHBIMU
AOX0AaMU;

4. ETPIOA (mpeanpusarmss MOCKBbI) — gaHHBIe IIO MHQPACTPyKType TIopoda B
paspese 10puandeckux Aut (agpec, oooport, cnennaansanus - OKBOA u 1.4.).
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Takas cucrema 1o3soasier pemiars IIVPOKUN KPYr 3agad Jaxke
Oe3 IpuUMeHeHNsI MaTeMaTUYeCcKNX MeTOAOB U MojeAell — K
IIpUMepy, 3aja4yl reOMapKeTIHIa.

AomyctuM, TpedyeTcst 0OOCHOBATh BEIOOP MecTa AAsl OTKPBITHS
HOBOTO TOPTOBOTO LIEHTpaA.

B stom cayuae ITIC ¢ ynomsanyTon aeraausanyienn HO3BOAUT
IIPOBECTY IIPOCTPAHCTBEHHDLIV aHaAM3 AAHHBIX, CKAaHUPYSI CAOU
I'MC, c neapio onTuMm3anuy OyAyIiero paclioA0>KeHus LieHTpa
OTHOCUTEABHO:
* 11€A€BOI0 CerMeHTa (KUTeAel C OlpeAeAeHHLIM YPOBHEM
A0X0Aa);
* KOHKYPEHTOB;
* TOYEK COOCTBEHHOI CeT;
* OOBEKTOB TOPOACKOM MHQPPACTPYKTypHl (METPO, PBIHKY,
OM3Hec-LIIeHTPHL U IIP.);

* U Ap.
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ITIC-TexHoaorny, uCIOAbL3yeMble B OCHOBHOM A/
aHaAy3a ¥ BU3yaaAu3aluy IIPOCTPaHCTBEHHBIX AaHHBIX,
[IepBOHAYa/AbHO He paccMaTpMBaAVICh B KauecTse
MHCTPYMEHTOB A4 AVHAMMIYeCKOIO VMMUTAIVIOHHOTO
MOAEAUPOBAHMAL.

BMmecte ¢ TeMm, Bce BoamoxkuocTtu I VIC:

J c20>XHBI aHaAU3 IPOCTPAHCTBEHHBIX 4aHHBIX;

d cosaaHue 1 pegakTUpOBaHMe IPOCTPaHCTBEHHBIX OO BEKTOB;

d pasmelnieHre CMMBOAOB M HaAlMcell Ha KapTe, aHaAM3a
IIOBEPXHOCTY;

H IIpaBlida IIPOCTPaHCTBEHHOTIO 110BEACHIIA O6’])€KTOB;

[10Ab30BaTeAM  MCIOAB3YIOT d4Yepe3 TrpadpuuecKmin
MHTepdelic, HO B TOM 4ucade AOCTYII K HUM BO3MO>KeH
1 yepes nHTepdelic mporpammuposanmss API.




Takum oOpasom, mnpoussogurean ITIC cucrem
CIIOCOOCTBYIOT pacIIIpeHNIO o0zacren X
IIpMMEHeHNsI (B TOM 4YMCA€ M 3a CYeT areHTHOIO
MOAeAVPOBaHMS), TeM CaMbIM yBEeANYIBas
PBIHOYHBIN IIOTEHIIVAaA CBOVIX IIPOAYKTOB.

VLHTerpaLILs ATCHT-0PHEHTIPOBARHBIX MOJeAeIT
1 TeOMH()OPMALIOHHBIX CHCTENM



Mexanusmsl unTerpanumu AOM I ITTIC

/ I Iepssiit crioco0: I'TIC I/I\

AOM - oraeapHBIE

IIPOAYKTEI

4 § )
IlepBBIV TUII CBA3BIBAHWIA:
caabas (HEeILA0THasI) CBSI3b —
BBIIIOAHEHVE aCTHXPOHHBIX

oreparn
- J
/" BTOpOJi TUII CBSI3BIBAHMST: )

cuabHas cBs13b yepe3d COM nan
NET nnurepdericsr;

ﬁTopof/I CII0CO0: cosgmmah

eAVIHOU CUICTEMBI.
urerpuposanne AOM n ITIC B
eAVHYIO CYICTEMY, Ha3bIBAEMYIO

{ 1) IMC-nieBETpUYIHOM ]

nAaAn

{ 2) AOM-11eHTpMYIHO ]

B 3aBVICIMOCTY OT TOTO, Ha DOa3e

OJAHOBpeMEHHOE BBITTIOAHEHISI
k KOAa /

KaKOTIO V3 MHCTPYMEHTOB
OCYIIIeCTBAEHO MHTEeIpUpOBaHe




Beaymue skcriepter B o01actu AOM oTrmedaroT, 4TO Ha
AAQHHBII MOMEHT CYIIIeCTByeT ps4 HepelleHHBIX
BOITPOCOB, BO3HUKAIOIIVX Hpu cosmerneHun AOM n
ITIC, cBa3aHHBIX C OOpaOOTKON JAAHHBIX, a TaKXe C
[IOMICKOM  HauOoaee  3(PPEeKTUBHBIX  CIIOCOOOB
00pabOTKOM AaHHBIX areHTaMU U T.4. (Gilbert, 2007).

CaMoO1l BaKHOM INpOO0AEMOM sBASAETCS IIOKa elne He
COBCEM YyAOBAETBOPUTEAbHAsA CKOpOCTh padboTrel AOM,
roctpoeHHou Ha 0Oase ITIC, m BKawouamomen B ced:
00AbBIIIOE KOAMYECTBO areHToB. PelnieHne mnpoOaeMbl
I10Ka BUAVITCS B YBEANYVBAIOIIEVICT
IIPOM3BOANUTEABHOCTII COBPEMEHHBIX IIPOIIECCOPOB U B

pacliapaaleAyBaHUM KOAa PeCcypCcoeMKIX MoJeaen
(Kennedy, Lane, Fuentes, Hollocher, Madey, 2009).




[locTpoenne arenT-opiueHTHPOBAHHBIX
Mozeaer Ha ocHose [T1C.
[Iprvepst ¥croab3oBaHysL



[Ipimep:
AreHT-OpIeHTHPOBAHHAS
MOA€eAb aBTOMOOMABHBIX

po0OK

(tta npumepe Mockeébvi)

B./1. Maxapos,
A.P. baxmu3un,
B.A. 2Kumxoa




PazpaboraHHass MoJeab II03BOASET pellaTh 3ajadll
Macmirtabda TOPOACKOUM araoMepanuy, CBsI3aHHBIE C
OLIEHKOJ paOOThl BCeJl TPaHCIIOPTHOM CHUCTEMBI B
pe3yAbTaTe I3MEHEHMS CAeAYIOINX ee DAeMeHTOB:

. BBE€J€HI€ HOBBIX PaAMAABHBIX MAM KOABIIEBBIX
aBTOMAarucrpajen,
. CTPOMTEABCTBO HOBBIX JKIMIABIX PAVIOHOB VAV BBOA

B  OKCIAyaTalUIo OOBEeKTOB, KOHIEHTPUPYIOIIX
BOKPYT CeOsI TPaHCIIOPTHBIE IIOTOKM (K IIpUMeEpPY, DTO
MO>KeT OBITh KPYITHBIN TOPTOBBIN LIEHTP);

° BpeMEeHHOe 3aKpbITVe UAU AUKBUAALIMA KaKOIO-
AV00 ®AeMeHTa TPaHCIIOPTHOM CUCTEMBI;
° BBEAeHIE€ DKOHOMMYECKMX CAHKIMM (ImaaTta 3a

[Ipoe3s II0 Marucrpaay, 3a Bbe34 B 30HY LIeHTpa U
T.I1.).




B Moaeam Tpm Ttumna areHtoB: 1) areHT (4eaoOBek),
KOTOPBIV XO4eT A00paThCs U3 IMyHKTa A B IYHKT B; 2)
AETKOBOJ aBTOMOONAb, IEPeBO3SAIUIl B CpedHeM 2-X
4ye/A0BeK; 3) OOIIeCcTBeHHBIV TPaHCIOPT, IIePEeBO3AIINI
rpuMepHO 150 yeaoBex.

ATeHTBl IIEpBOIO THUIIAa MPVHUMAIOT pelleHye o
BBIOOpE TPaHCIIOPTHOIO CpeACTBa (T.e. O BLIOOpe areHTa
BTOPOTO MAM TpeThero THUIla) WCXOAA W3 pAaa
$pakTOpOB (3aTpaThl AeHer, BpeMeHU U YPOBeHb
KOM(opTa). ATeHTEl BTOPOIO U TPeThero TuIila MMeIOT
IIPUB3KY K aHMMAaIIIOHHON AMarpaMMe, MeHsIOIIeNCs]
B peXUMe peaabHOIO BpeMeHM, a VX OTOOpa’keHue
(T.e. CKOpPOCThH IlIepeMellleHUsI ¥ MeCTOIIOAOJKEHUEe B
MOMEHT BpeMeHU ) 3aBUCUT OT KOHKPEeTHOM
CUTyaL V.







http://gisagents.org/



JaIlycK areHr-
OpMEHTUPOBaAHHBIX
MoAaeAeV Ha
CylepKoMIIbIOTepax



Bropoin Tpena pa3BuTHsI areHTHBIX MoOJeaenm  —
CyIIepKOMIIBIOTEPHOE MOJeAVpOBaHMe. DTO HaIlpaBAeHVe
AKTMBHO Pa3BMBAIOTCSI ¥ Ha MHMPOBBIX KOHIpeccax,
nocesmeHHbIXx AOM, yXe agaBHO paccMaTpmMBaIOTCsS Ha
IIA€HAapHBIX JAOKJAajaaxX, a TakXe OOCyXaaloTcsa Ha
CIIeMaAVI3uPOBaHHBIX CEeCCUSIX.

K mnpumepy, SC Conference Series - exXxerogHas
KOoHpepeHus ¢ 1988 r. Cpeanee yncao ydactTHukos — 5 000.




Ilouemy »TO akTyaabHO? IloTOMY 4YTO B OamKaninee Bpems
IIPOTHO3UPYETCsI «IITKBaa» AAHHBIX

Cpean NpHOPUTETHBIX HaIlpaBAeHNI pasBUTUSA VMHMOPMaLMIOHHO-
T€A€KOMMYHVKaIIVIOHHBIX CUICTEM - IpejcKa3aTeabHOe
CyIIepKOMIIBIOTEpPHOE MOJeAVpOBaHMe, I, B 4aCTHOCTN, CO3JaHue
CIUCTEM KpaTKOCPOYHOIO U AOATOCPOYHOIO IIpeAcKa3aTeAbHOTO
MOAEeANPOBaHNs COLIMIaAbHBIX SIBA€HVI VI COOBITUIA.

Kommanmsa IDC  (International Data Corporation) mnpeackasspiBaer
AOCTIVKeHme ooiiero oorema aaHHpix K 2020 r. B 35 000 »kx3abaiirt, 1o
cpasHeHMIO ¢ 1 200 skx3adarnt B 2010 r., 9yTO 0O3HavaeT rouTy 30-KpaTHBI POCT
3a 10 aer (0aorm, conmaabpHBIE CeTH, aHAaAUTHMYECKUe MaTepuaabl, (poTo,
KapTbl U AP.).

HeoOxoguMocTh 00paOOTKML TakKoro oObeMa JAaHHBIX OOycAaBAMBaeT
IIOSIBA€HME aHAAUTUYECKMX CICTeM HOBOIO IIOKOA€HMS, BKAIOYaOIIVIX
YCOBEpPIIIEHCTBOBAaHHbIE MEeTOABl BBIUMCACHUN, PpacllO3HaBaHUS OOpa3os,
OpraHM3aluy XpaHUANIL, AAHHBIX, COOpa CTaTUCTHMKa C LIeAbI) M3BACYEeHI:]
CMBbICAAa M3 AAQHHBIX UM IMOAy4eHUs MH(POPMAaLMIOHHOTO KOHTeKcTa. B Tom
qyicAe CTaBKa AeAaeTcs U Ha arTeHTHbIe MOAEAN.




Ilout 100 rtakeTOoB aa51 AM

1) A3 / AAA (Agent Anytime Anywhere) 2) ABLE (Agent Building and Learning Environment)
3) Altreva Adaptive Modeler 4) ADK (TryllianAgent Development Kit) 5) AgentBuilder 6)
AgentSheet 7) AnyLogic 8) AOR Simulation 9) AgentService 10) Ascape 11) Brahms 12) Breve
13) Boris 14) Construct 15) Cormas(Common-pool Resources and Multi-Agent Systems) 16)
Cougaar 17) CybelePro 18) DeX 19) DigiHive 20) D-OMAR(Distributed Operator Model
Architecture) 21) ECHO 22) ECJ 23) FAMOJA(Framework for Agent-based MOdelling with
JAva) 24) Framsticks 25) FLAME 26) FLAME GPU 27) FLUXY 28) GAMA 29) GPU Agents 30)
GROWIlab 31) iGen 32) ICARO-T 33) Insight Maker 34) JABM 35) JADE 36) JAMEL (Java Agent-
based MacroEconomic Laboratory) 37) Janus 38) JAS 39) JASA (Java Auction Simulator APT) 40)
Jason (Jason:Interpreter for extension of AgentSpeak) 41) JCA-Sim 42) jES (Java Enterprise
Simulator) 43) jEcho 44) JESS 45) LSD (Laboratory for Simulation Development) 46)
Madkit (Multi Agent Development Kit) 47) MAGSY 48) MAML (Multi-Agent Modeling
Language) 49) MASON 50) MASS (Multi-Agent Simulation Suit) 51) MAS-SOC (Multi-Agent
Simulations for the SOCial Sciences) 52) MIMOSE (Micro-und Multilevel Modelling Software)
53) modelling4all(Rich Internet Application building on NetLogo) 54) Moduleco b55)
MOOSE(Multimodeling Object-Oriented Simulation Environment) 56) NetLogo 57)
OBEUS (Object Based Environment for Urban Simulation) 58) Omonia(previouslyQuicksilver)
59) oRIS 60) PS-I (Political Science-Identity) 61) Repast 62) SDML (Strictly Declarative Modeling
Language) 63) SEAS (System Effectiveness Analysis Simulation) 64) SeSAm (Shell for
Simulated Agent Systems) (fully integrated graphical simulation environment) 65) Jade’s sim++
66) JIAC 67) SimPlusPlus 68) SimAgent (alsosim agent) 69) SimBioSys 70) SimPack 71) Spatial
Modeling Environment(SME) 72) Soar 73) StarLogo 74) MacStarLogo 75) OpenStarLogo 76)
StarLogoT 77) StarLogo TNG 78) Sugarscape 79) Swarm 80) TerraME 81) VisualBots 82) VSEit
83 Xholon 84) ZEUS n ap.




HO

OOmasn npobaemMa - BCce OTU IPOAYKTHI,
peaamn3oBaHbl B Ccpejax pa3spaOOTKM M3HA4YaAbHO
He IIpejHa3HadeHHBIX AA4s paclapaaleaViBaHWA
IIPOrpaMMHOIO KOJga

4 - Eclipse
d - Visual Studio
d - m MmHOTMIE ApYyTUIE




IIpoGaema

OcHoBHass mnipoOaemMa (cBsAi3aHHasi C WMHTEHCHMBHBIM Me>KareHTHBIM
B3aIMOJEVICTBIIeM) 3aKaio4uaeTcsl B 3¢ ¢PpeKTUMBHOM paclapaileaBaHUN
IIPOrPaMMHOIO KOJa MeXAy IIpOIieCCOpaMm.

Crioco0 1

IIpyn pacnapaaaeaBaHum KOAa, areHTbI MOAeAVI PaBHOMEPHO AeASATCA
Ha IPYIIIbl, KOANMYeCTBO KOTOPBIX COOTBETCTBYeT YMCAY IIPOIIeCCOPOB.

Crioco0 2

OCHOBaH Ha pa3jeaeHNU AI0AeVl — arTeHTOB MOAeAVl B COOTBETCTBUM C MX
reorpagpmaecKkyiM MeCTOpPacCIIOA0XXeHVIEM.

Ecam niepBBINi CIIOCOO BaedeT 3a COOOV yBeAMYeHNe BBIUVICANTEAbHOM
Harpy3KM 3a c4eT peCypCOeMKIMX KOHTaKTOB, TO BTOPOI CII0CO0 B psige
caydaeB HeceT B ce0e IIOTeHIIMaAbHYIO OIIACHOCTb 3HAYMTEAbLHOIO
AucbasaHca MeXAy anmapaTHbIMU pecypcamu. K mpumMepy, BCHbINIKa
KaKOro-amoo 3a0o0aeBaHMsi B OJHOM M3 PervOHOB 3arpy3muT OAVIH W3
BbIYVICANTEAbHBIX Y340B, B TO BpeMsI KaK Apyrue OyAyT IIpOCTanBaTh.




M3sectHoe 110 gas pacnapaaseansannsa AM

d RepastHPC (ApronHckas HalliOHa/AbHasl
AabopaTopus)

J Pandora (Barcelona  Supercomputing
Centre)

Jd ABM++ (Jloc-Aaamocckast HallMOHAAbHAS
AabopaTopusi)




OO0m11e Hea0CTaTKM

d Bce oTH makeTbl M3Ha4YaaAbHO pa3pabOaTbIBaaVICh He
KaK CpeACTBa pa3padOTKU IIPUAOKEHUN IMUPOKOTo
ClIIeKTpa, a KaK IporpaMMbl AAsl pelleHNsI
cnenmpuiecKnx 3asdad M B DTOM CBsA3M VIMEIOT
ecTeCTBeHHbIe OrpaHNM4YeHNsl.

d lIx wucnoab3oBaHmMe HaNpsAMYyIO Ha KaacTrepax
3aTPyAHNUTEAbHO B BUAY OTCYTCTBUSI
MOHOIIOABHOIO AOCTYIIa

d OtcyrcrBHe cpeacTtsB Bu3yaamsanum (aaxe y Repast
9TO pemierka, a Pandora - mnoka eme 1Daoxo
HacTpoeHHbIN KOHBepTep B I'MIC)




OmbIT 3amycka areHT-
OpMEeHTUPOBAaHHDbIX
MOAeAeN Ha
CyliepKoMIIbIOTepax
(HamOOoAaee 3BeCTHDIE
IIpYIMePHI)



B cenrs0pe 2006 1. craproBaa IIPOEKT IO pa3padoTKe
KPYITHOMAacCIITaOHOI areHT-OpMEeHTUPOBAHHOM MOJAeAN
esporrerickonn skKoHoMuku (EURACE, t.e. Europe ACE (Agent-
based Computational Economics)) ¢ o4yeHb 00OABIINM
KOAMYECTBOM aBTOHOMHBIX areHTOB, B3alIMOAENCTBYIOIIMX B
paMKax COIaAbHO-DKOHOMMYECKOU CYICTEMBI.

8 HayuHO-UcCcaegoBaTeAbCKNX LeHTpoB (Vraamsa, Ppannns,
I'epmanust, BeaukoOpuranmsa, Typumusa u  ap., a Takke
KOHCyAbTaHT u3 KoaymOmniickoro ynausepcurera CIIA -
HOOeaeBckuit aaypeat A>xoszed Cturani,.
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B Mozeanm tpu THmna
areHTOB:  AOMaIllHUE
xo3smcTBa (okoao 10
MAH.), TPeANPUATUIL
(okoa0 100 TBIC.) 1”
Oanku (okoao 100).
Bce oHmM  wumeroT
reorpapmM4IecKyIo
IIPUBSI3KY, a TaKxXe
CBsI3aHBI APYT C
APYTOM IIOCPeACTBOM
COLIMIaAbHBIX cerell,
A€A0BBIX OTHOILIEHUN
" T.A.

Aass Mogeau UcCHOAb3yeTcs reorpadpuydeckas UHQOpMaOHHAsA
cucrtema (IT71C) ¢ mmupokum nepedyHemM paccMaTpyuBaeMBIX OOBEKTOB —
NIPeANPUATISI, Mara3yHsbl, IIIKOABI, TPAaHCIIOPTHBIE CETU U T.A,.

WWwWWw.eurace.org.




Iloa pykosoactsom /xomrya DnmrenHa u Jskona Ilapkepa B Llenrpe
COLIMAABHON U 9KOHOMMYECKOM AVHAMUKV B DPYKMHICKOM MHCTUTyTe
(Center Social and Economic Dynamics at Brookings) Oplaa mocrpoeHa
areHT-OpUeHTPOBaHHAasA MOJeAb, BKAIOUalolllas B ceOs BCe HaceAeHle
CIIIA, 1.e. mopsigka 300 maH. areHTOB (Parker, 2007), nepeMemaromyxcs 1o
KapTe CTpaHbl B  COOTBETCTBMM C MaTpUIEeN  KOPPECIOHACHIIVN
pasmepnoctsio 4000x4000.

C ee mnoMmompl0 OblA IIPOBeAEH BLIUMCAUTEABHBIN  BKCHIEPUMEHT,
ymutupyomuin - 300-4HeBHYI0O MMNTaLMIO paclpoCcTpaHeHUs 00/e3HH,
OCOOEHHOCTV KOTOPOM 3aKAIO4alOTCsA B 96-4acOoBOM Ilepuoge MHKyOaluy 1
48-gyacoBOM Iepuroe 3apa>keHIisl.

OauH m3 pe3yabTaTOB MCCACAOBaHMSA  3aKAO4aACs B  TOM, 4YTO
pacrpocTpaHeHne 3a00AeBaHUS VAT Ha Cllaj II0cAe TOTO Kak 65% Aiosen
BBI3AOpOBEAN U IpuoOpeAr MMMYHUTET. DTa MOAeAb Oblaa HEOAHOKPATHO
1CII0Ab30BaHa B YHuBepcurere /bkonca XonkmeHca (Johns Hopkins
University), a Takke B Jenapramente HanmoHaabHOM OesortacHocty CIITA
AAsl VICCAAOBaHUII IO OBICTPOMY pearMpOBaHUIO Ha Pa3ANYHOIO poda
srmaeMmnn (Epstein, 2009).

C ee IIOMOIIIBIO UMUTUPOBAANCH IIOCAEACTBUS OT pacClpOCTpaHeHUsI Bypyca
rpunna A(HIN1/09).




Aasee Moaeap Oblaa pacumpena 40 I'ao6aapHon ArentHont Moaean (Global-Scale
Agent Model (GSAM)), BsBkawouamomas 6,5 wMapa. areHTOB, KOTOpbIe
B3alIMOAEIICTBYIOT APYTI C APYIOM, a TakKXe OCYIJeCTBASIOT IePeABVIKeHI B
COOTBETCTBUM C AOCTYIIHOM AAsl pa3dpabOTUMKOB CTaTUCTUMYECKON WMHpOopMamern.
PykoBoauteseM HpoekTa IO ee padpaborke sBaserca JxxoH Ilapkep. Ilo cytn, 3Ta
MOJeAb, IPeACTaBASAIONIasl BCe HaceAeHMe IIAaHeThbl, Ha AAHHBII MOMEHT sBASETCS
caMol1 0OABIION areHT-OpMEeHTUPOBAHHOM MOJ€eAbIO.

PesyabpTarsl pacdeToB OTOOpaskKalOTCs Ha KapTy I1AaHeThl, MMEeIOIyIO AVHaMI4YecKyIO
LIBETOBYIO MapKUPOBKY B COOTBeTCTBUM CO CTaTyCOM areHTOB, IIPO>KUBAIOILEN B TON
1AM MHOM MecTHOCTU. YepHBIN LiBeT 0OO3HavYaeT BOCIIPUMMYMBEIX K 3a00/1€BaHUIO
areHTOB, KPaCHBI VICIIOABb3YeTCs AAsl BblgeAeHNUs] MH(PUIIMPOBAHHBIX, a CUH AAS
BBI3AOPOBEBIIIX AV YMepIINX areHToB. Ha pucyHnke 1mokasaHoO COCTOsIHIE ar€HTOB —
KITeAel I1AaHeTsl 1Mo nporinectsuu 4,5 Mecsanes ¢ Hadyaaa nanzeMun supyca HIN1 B
Toxkno.




B 2010 r. xommauus Microsoft aHOHCHMPOBaJa KOMIIBIOTEPHYIO MOAEAb MUpa C
JICIIOAb30BaHMEM B TOM YICA€ areHT-OpMEeHTUPOBAHHOIO II0AXOJAa, T. €., II0 CYTH,
CO3/aHVe BUPTYyaAbHOM peaAbHOCTH, OIIMCHIBAIOIEN TeKyIlee COCTOsIHIE COLaAbHOM
I YKOHOMIYECKOI CHCTeMBI Bcero Mupa. boaee nmoapoOHyi0 mHpOpMaLMIO MOXKHO
HayiTu Ha caitte Www.modelingtheworld.com.




BecnpeueAeHTHmﬂ MEXAUCITUIIAMHAPHBIN ITPOEKT FuturlCT o MOJeANPOBAHNIO
TeXHOAOTMYECKOV, COLIMaAbHOM ¥ DKOHOMIYECKON CHCTeM Mupa, ctaprosaa B 2012 r.
I BOBAEK yYUeHBIX IPaKTUYEeCKMX CO BceX pa3BUTHIX cTpaH. Cpok ero peaamsanumn 10
A€eT, a HayaAbHOe (pUuHaHCcUpoBaHue — 1 Mapa. espo. PykoBoauTtean ImpoekTa AeAaioT
OCOOBINI aKIJeHT Ha ICIIOAb30BaHME CaMBIX IIepeJOBBIX MH(POPMALIIOHHBIX
TEXHOAOTUIN.




Vcrioap3oBaHMe  HOBENMIIMX AOCTVKEHUII B  004acTM  eCTeCTBEeHHBIX  Hayk
(MateMaTynkyu, QU3MKY, XVUMUU U Ap.) U OOIJeCTBEHHBIX HayK (®KOHOMIUKU,
COLIMOAOINY, IICUXOAOINMY, WCTOPUM U Ap.) IIO3BOAUT PpazpadoTaTh CUCTEMY
MOHUTOPMHIA COCTOSIHUS I100aAbHOI COIMaAbHO-DKOHOMUYECKOM CHUCTeMBI MIpa
(IIO3BOAAIOIYIO IIPOTHO3UPOBATh: ®Pa3BUTNE COLIAAbHO-DKOHOMUYECKUX CUCTEM (B
paspes3e cTpaH); ® OOIleCTBeHHble HACTPOEHUs; ® MIIPaljJIOHHbIE IIPOLIECCH;
* szeMorpadpUUecKyIo CUTyallMIO; ® COCTOsIHVE OKPY>KalOIlel cpeAbl)

ITo MHEHNIO 04HOIO U3 pyKoBoguTeaei npoekra — Aupka Xeadbunra (Dirk Helbing),
HeCMOTPsI Ha aKTyaAbHOCTb pa3paOOTKM TaKUX MHOIOYPOBHEBBIX CHUCTEM U
CyIllleCTBOBaHII€ HEKOTOPBIX X KOMIIOHEHT, KOMIIA€KCHOTO IPOAYKTa A0 CUX IIOp HeT
II0 IIpUYVHe MHCTUTYLMOHA/ABHBIX OapbepOB 11 HeXBaTKU pecypcoB. B »Toil cBsa3u
FuturICT oOemraer crath mepBLIM B CBOEM poJe.




FuturlCT opranmsoBaH Kak ceTb HAaIJMIOHAABHBIX LIEHTPOB, KaXXABIN W3
KOTOPBIX ITpeACTaBA€H HECKOABKVMM Hay4YHBIMU YUYPEXKACHUSIMU B paMKax
OAHOV cTpaHbl. IloMMMO Takoll ceTH, B IIPOEKTe eCTh ellle IIPOO0AEeMHO-
OpMEeHTHPOBAaHHAsI CeTh, BKAIOYAIOIasl TOAOBHbBIE II€HTPhI HECKOABKMX CTpaH
I HallpaBA€HHAas Ha pelleHue OTACAbHBIX Hay4YHBIX HalpaBAeHum. Takum
oOpaszoM, FuturlCT mHTerpupyer opranmsanuy Ha MHCTUTYIIVIOHAABHOM U
IIPOO0AEMHOM yPOBHSIX.

www.futurict.eu




AreHT-OPUEHTHPOBAHHbIC MOIEJIN AJIsl CUCTEM €
IKCAGIOMHON NIPOU3BOAUTEIbHOCTHIO

HUccnenoBarenn w3  AProHHCKOM  HallMOHAJIBHOU
naboparopun  (Argonne  National  Laboratory)
paboTaroT HaJl CO3JJaHUEM areHTHBIX MOJEJel HOBOTO
MOKOJICHUS, KOTOphIE, 1O MHEHHUIO pPa3padOTUHKOB,
JOJKHBI ~ TO3BOJUTH  JOCTHYh  CYILECTBEHHOTO
nporpecca B Hayke W TeXHUKE (M, B TOM YHCIE, B
OOIIIECTBEHHBIX JUCHUIUIMHAX). OTH MOJACHU OyayT
BBIYUCIISATBCS B paMKax CHUCTEM C HKCadUIOMHON
npousBoAuTeabHOCTRIO0 (1018 dor/c), KoTopeie MOryT
NOSIBUTHCS yxke B Onmmkaiimue roasl (2016 - 2018 rr)
HA CMEHy CYHIECTBYIOIIUM  CYIEPKOMIIbIOTEpaM
neTadIoncHOro ypoBHs (T.e. mopsaka 101> ¢uron/c).

Ha pmanHbli MOMEHT Yy4YeHble pa3paboTtaiu U
UCIIOJB3YIOT KpyITHOMACIITa0OHY O arcHT-
OPHUEHTUPOBAHHYIO MOJEIh  —  KOMIUIEKCHYIO
aIanTUBHYI0  CHUCTEMY  pPBIHKAa  OJJIEKTPOIHEPrUU
(Electricity Markets Complex Adaptive Systems,
EMCAS), ucnonab3dyeMyro i OLIEHKH ITOCJIEACTBUI
JICPETYIMPOBaHUsI PBIHKA DJJICKTPOIHEPTHH B IIITATE
NinuHoiic.




boaee moapoOHO 11pO
3apyOe>KHBbIN OIIbIT:
www.supercomputer.pro



CoBMeCcTHO €O crenmaancTamMm CylnepKOMIIBIOTEpHOrO neHTpa MIY
(B.A. Bacenmn, B.A. Poranos, MI.A. Tpudonos) aemorpadpmaeckas
AOM (B.A. Makapos, A.P. baxTusun) Oblaa nepenmcaHa A4s 3aIrycka
Ha CylIepKoMmibioTepe «/0OMOHOCOB», YTO IIO3BOAMAO YBeAWYIUTH

ancao arearos C 20 ThiC. 40 100 MaH., a Takxe Ha IIOPSIAO0K
IIOBBICUTH CKOPOCTb pac4eToB.




Crrenpm@ukariyist areHTOB

® BO3pacCT

¢* IpOAOAXKNUTEAbHOCTD
ZKNM3HU

* poaurean
® MeCTO padOTHI
® pPEermMoOH IIPOXVBAHWSA

® 10X0A

Adass  MoaeaupoBaHMsi OblAM  WMCIIOAB30BaHbl AaHHble @eaepaabHON  CAYKOBI
TOCYyAapCTBEHHOM CTaTUCTUKM M PoccmiickmM MOHMTOPMHIOM 9KOHOMMYECKOIO

ITOAO0XKEHVSI 11 3A0POBbsI HaCeA€HVIsI.




Crrermdukaris permoHOB
— 11oas 0a3sel GIS

* reorpadpmaeckme rpaHNIbL

® KOAMYECTBO JXuUrTreaemn;

® KOAMYEeCTBO PpaOOTHMKOB (IO
TUIIaM);

e BPIJ;

* BPII Ha aymy;

¢ 00O beM MHBECTUIINIL

* 00beM MHBEeCTUILIVI Ha AYIILY

* CpeaHsAA 3apa0OTHAas I11aTa;

* CpeaHA IPOAOAXKUTEABHOCTD
JKU3HL;

® [I0Ka3areab IPUPOCTa HaCeAeHW

1 Apyrue...




Pabouee OKHO IIpOorpaMMel



Konseprarmusa mogean B
CYIIepKOMIIBIOTEPHYIO IIpOrpaMMy

“ Mogean, orpaboranHast Ha AnyLogic

Konseptupyercs kog XML B koa C++
IIPOTrPaMMBl, BbIYMCASIIONIEN 3Ty MOAeAb.

IIpu 5TOM BBIgEAsIeTCSI 2 OCHOBHBIE CTaAVIVI
TpaHCAALIVN (TeHepanys apaMeTpoOB,
reHeparys KaaccoB).




B Bmay HeMHTepaKTMBHOCTHM 3aIlyCKa IIpOrpaMmbl Ha OOAbIINX
CyInepKoMIblOTepax cOOp BBIXOAHBIX AAaHHBIX M BU3yaau3anyst Oblau
pasdeaeHbl (9TO CBsA3aHO C HEPaBHOMEPHOCTBIO HArpy3Ky Ha
KAacCTephbl B pa3HOe BpeMs CYTOK, a MOHOIIOABbHBIVI AOCTYII IIOIIPOCTY
HeBO3MOXKeH). Ilocae mepecdyeTra MOaeay, IOAy4MBIIAsACS HAa BBIXOJeE
nH$OpMaLNsI MOXKeT ObITh CHOBa BU3yaau3MpOBaHa.




CpaBHeHUe TPOM3BOAUTEABHOCTI

3a cueT IpUMMeHeHUsI CYIIePKOMIIBIOTEePHBIX TeXHOAOIMI
I OITMMM3AIIMM IIPOTPaMMHOIO KOJa yA4aa0Ch AOCTUYD
OY€Hb BbICOKOM IIPOMU3BOANTEAbHOCTIA.

OObIYHBII TII€PCOHAABHBIVI KOMIIBIOTEP C XOpoIIen
IIPON3BOANTEABHOCTBIO CIIOCOO€eH IIPOMN3BOAVTD
BBIUNICAE€HNSI C YAOBAETBOPUTEABHON CKOPOCTBIO Haa
YICAOM areHTOB 0KO0A0 20 TeIcsSY (ITOBegeHMe Ka’Xa0ro M3
HUX 3agaeTrcsa npmoansureabHo 20 GyHKIMSIMI), M IIPpU
9TOM CpedHee BpeMsl IIepecuera OJHOWM eAVHMITBI
MOAeAbHOTO BpeMeHUM (0OaMH TroOg) COCTaBAsieT OKOAO
MUHYTBL. IIpu 0oabmeMm 4gmcae areHTOB (K mpuMmepy, 100
TBHIC.) KOMIBIOTEP HOIIPOCTY «3aBVICaeT».




B c¢Bolo ouepeab, 3agevicteoBanme 1000
IIPOILIeCCOPOB CYLIEePKOMIIbIOTEpA ¥ BBIIIOAHEHNE
OIITVIMM3VIPOBAHHOIO KOJaa II03BOAVAO
yBeANn4YnTh 4ncao areHros g0 100 maH., a umncao
MOaeabHBIX aeT A0 50. IIpm »TOM, Takom
TMTaHTCKNI MAaCCUB BBIUMCACHUNM OBbIA BBIIIOAHEH
3a IIepuoa BpeMeHV, IpuoAN3NTEeAbHO paBHBIN 1
myHyTe 30 cekyHa (B 3aBMCMMOCTM OT THIIa
JICIIOAb3yE€MBIX IIPOLIeCCOPOB).




MupoBbie KOHIPeCChI

IlepBb1I MUPOBOVI KOHIPECC II0 COIMaabHOM MOJEeANPOBaAHWIO
(WCSS-1, 21 - 25 asrycra 2006 r., r. Knoro, SIrionsi)

BTroporn MupoBOi KOHIpecc 1o COIMaabHOMY MOJ€eANPOBaHUIO
(WCSS-2, 14 — 17 mioas 2008 r., r. Barnuurron, CIITA)

Tpernit MUpOBOI KOHIpecC IO COLIMaabHOMY MOJeANPOBaHIIO
(WCSS-3, 6 - 9 ceaTsi0ps 2010 1., r. Kacceasn, 'epmanms)

YeTBepThilI MUPOBOI KOHIPECC I10 COIIMIaAbHOMY

MOJeANPOBAHUIO
(WCSS-4, 4 — 7 cenTs1i0ps 2012 1., 1. TanOs1, TaviBaHb)

I1s1TBIVI MMPOBOYI KOHIPeCC I10 COIIMaabHOMY MOJAEAVIPOBaHWIO
(WCSS-5, 4 - 7 nHos10ps 2014 1., r. Can-Ilaoao, bpasnansi)



OOoOIirgecTrBa

dPacific Asian Association for Agent —

Based Approach in Social Systems Sciences
(PAAA);

JThe North American Association for

Computational Social Systems Science
(NAACSOS);

JdThe  European  Social Simulation
Association (ESSA).
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