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An analysis of the problem of using multi-agent systems revealed the lack
of a unified approach to the design and creation of a convenient way of
modeling distributed systems. Multi-agent systems provide a useful modeling
framework in systems consisting of a large number of agents who interact with
each other in various ways. In these models, the agents change their actions as a
result of events in the process of interaction. The behavior of the whole system
depends on these interactions between agents, which can be represented in a
model. Multi-agent system are used to set up spatial models, which integrate
social and ecological dimensions.

bararoarenthi cucremu (MAS) cborojmHi po3rjisijaloTh SIK I[IKaBUM Ta
3py4HH 3aci0 PO3yMiHHS, MOJIEIIOBAHHS, MPOEKTYBAaHHA Ta peaizallii pi3HUX
(po3noainennx) cuctem [1]. Ile pi3HOMaHiTHA 00JacThb IOCTIIKEHB, IO
NOB'sI3aHa 31 CTBOPEHHSM IHTEJEKTYyaJlbHOTO TMPOrpPaMHOro 3abe3nedyeHHs,
3aCHOBAHOTO Ha KOHIeMIii «areHTiB». Ilepetun oOnacreil areHTiB,
MOJICJTFOBAHHS, CUMYJISIT 1 JOJaTKIB OyJIO IPEAMETOM aKTUBHUX JOCTIIKEHb
IMPOTATOM OUTBIIE JIBOX JECATUIIITh. X0Ya areHTH 1 MOJCITIOBaHHS €()EeKTUBHO
BUKOPUCTOBYBAJIMCS B PI3HUX TMPUKIATHUX O0O0JIACTAX, BEJIHMKAa 4YacTHHA
JOTIOMDKHUX JTOCHIIKEHBb 3aJIUIIAEThC PO3KUAAHOT IO JIITEpaTypi, 3aHAATO
94acTO 3aJIUIIAI0YN BUCHHX VI pO3poOKHU Mojenelt i cumyssaiid MAS 3 nys.

[lo-mepme, MAS MoOXHa BUKOPUCTOBYBAaTH B SIKOCTI MapajurMH
NpOrpaMyBaHHS [l PO3POOKM ONEpalifiHuX MporpaMHux cucteM. MAS
0COOJIMBO MIAXOASTh IS PO3TOPTAHHS PO3MOAUICHUX MPOrPAMHUX CHUCTEM, SIK1
MPAIOI0Th B OOYUCITIOBAILHOMY KOHTEKCTI, Ji¢ TJIOOAIbHUN KOHTPOJIb BaXKKO
a00 HEMOXXIJIMBO JOCATTU. Y TOM ke yac MAS — nmyxe IlikaBa ambTepHaTHUBA
MOJICTIOBaHHS B TIOPIBHSHHI 3 MOJICITIOBAHHSIM HAa OCHOBI PIBHSHB JIJIS TTOTaHHS
peaNbHUX a00 BIPTyaJIbHUX CHUCTEM. ATEHT MOXe OyTH TOJaHHSM B3a€EMOJIE
COIIaJIbHOTO KOMIIOHEHTa BEJIUKOI CHUCTEMH, SIKHH BUKOPUCTOBYETHCS ISt
BUBUYCHHS TI100aJIBHOT OBEIIHKH [2].

Po3poOka 1 momemtoBaHHS areHTIB HAyTh pyka 00 pyKy, aje BOHH
BUKOPUCTOBYIOTHCS 30BCIM TO-PI3HOMY B PI3HUX TaTy3IX OOYMCICHh HA OCHOBI
areHTiB. Tak, HapUKIIAJ, 3 OJTHOTO OOKY, € JTOCTITHUKH, Ui JTOCTITHUIIBKI 1111
00epTaroThCA HABKOJIO PO3POOKH PI3HUX THITIB areHTIiB, J€ POJb CUMYJISIT
TICHO TIOB'Si3aHa 3 TMEPEBIPKOIO MalOYTHHOI pOOOTH peanbHUX a00 (IBUIHHX
areHTiB [3]. 3 iHIIOrO OOKY, € JOCHITHUKH, METOIO SIKUX € pO3p0o0Ka areHTa - sik
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3aci0 MOJETIOBAaHHS, KU MOXKE MPU3BECTU A0 KPaIlOro po3yMiHHS TJI0OANbHUX
YW BUHUKAIOYMX SBHIII, TOB'I3aHUX 31 CKIATHOIO aJallTUBHOIO CUCTEMOIO [4].

MAS € ekcrnepuMEHTaJbHUMHU IHCTPYMEHTaMU JIOCHIIKEHHS, SKi
CIPHSIIOTh PO3YMIHHIO MEXaHI3MIB CKIaAHUX CUCTeM. JIJIsT BUBYCHHS CKJIQJTHHUX
CUCTEM MOKe OyTH 3aJisiHO MUIbMOHU diofed. B TakoMy BUManKy HEOOXiTHI
BEIUYE3HI OOYMCIIOBaJIbHI pecypcd. B I1bOMy BiJHOIIEHHI OOYMCIEHHS
3arajibHOTO Mpu3HadeHHs Ha rpadiunux npouecopax (GPU) e akryansHuM 1j1s
BUpIIIEHHS  MpoOJeM MpOAYKTHBHOCTI Ta  MacmraboBaHocti. [Ipore,
nporpamyBanHs Ha GPU Bumarae excrnepTHUX HAaBUYOK, IO CHUJIBHO OOMEXKYE
SK JOCTYIHICTh, TaK 1 MOMJIMBICTh TOBTOPHOTO BHKOPHUCTaHHS IUIAT(HOPM,
po3pobiiennx 3 BukopuctanHsiM GPU. B po6ori [5] nmpeacTaBneHi pekoMeHaaIii
3 mTpoekTyBaHHS MAS, sKi J03BOJSIOTH BUKOPUCTOBYBATH TMOTYXKHICTH
rpagigyHOTO MpoIiiecopa.

Ananiz TpoOJeMH BHKOPHCTAHHS OaraToarcHTHHX CHCTEM II0Ka3aB
BIZICYTHICTh €JMHOTO IMIIXOMy JO IPOCKTYyBaHHS Ta CTBOPCHHS 3PYYHOTO
cnoco0y  MOJENIOBaHHS  poO3MOAUIeHHX cucteM. He  3a0e3neuyroThes
MOTO/KEHHS TPOAYMAHUX PIllleHb I 4Yac HarpoMa/DKeHHS Ta OoO0poOKu
BEJIMYE3HOI KUIbKOCTI 1H(pOpMali Ta He OepyTbCs A0 yBaru OCOOJIUBOCTI
J0J1aTKa ¥ HaBKOJIMIIIHBOT'O CEPEOBMINA ITiJT YaC CUMYJIAIII CKIaTHUX CHCTEM.
OTxe, BUHUKAE HEOOXITHICTH PO3POOKH METOJIB Ta CIOCOOIB MOJCITIOBAHHS
cyyacHux MAS, sxi 3a0e3nedyloTb KOPHCHY CTPYKTYpYy MOJIENIOBaHHS B
CHCTEMaX, 110 CKJIAJal0ThCS 3 BEJIMKOI KUILKOCTI areHTIB, sIK1 B3a€EMOJIIOTH OJIHH
3 OJTHUM PI3HUMH CIIOCOOAMU, a TAKOXK 3MIHIOIOTH CBOI1 /i1 IPOIIeCi B3aEMOIII.
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