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V crarTi 37iliCHEHO 3arajibHy XapaKTepUCTHKY areHTHO-OpIEHTOBAHOTO
MIXOAy SK TAaKOro, MO TIOTSHIIHHO MIir OHM BHKOPHUCTOBYBATHUCH Y
comjosnorii. BiH BUHMK 3aB/IsIKH Teopii KIITHHHUX aBTOMATIB Ta TEOPETHUKO-
irpoBomMy minxoxy. Iloka3aHo, IO areHTHE MOJENIOBAHHS A€ 3MOTY
TIOETHATH MIKPO- i MakpopiBeHb aHalli3y, TIPH IIbOMY He 3BOJISIUM SIBUILA Ta
MPOIIECH MAKpOPIBHS JIO CYKYIHOCTI il 1 B3aeMomiit Ha MikpopiBHi. e
BUJ] MOJIEJTIOBAHHS Iepedavac MpoBEICHHS CBOEPIHOTO EKCIIEPUMEHTY 3
MOJIEJUTIO: 3aJIaBIIM XapaKTEPUCTUKHM areHTIB Ta CEepeloBHINA iX Tepe-
OyBaHHsI, TIpaBIJIa il 1 B3a€EMOJIiil areHTIB OHE 3 OJHUM Ta i3 Cepeio-
BUIIIEM, MOXXEMO CIIOCTEpiraTd, O SIKMX HACIiJIKIB Ha MakpopiBHI Iie
npu3Besie. ATEHTHO-OPIEHTOBaHE MOJIEIOBAHHS € CEHC 3aCTOCOBYBATH B
COLIIOJIONIYHOMY JIOCII/PKEHHI TOAl, KOJNM TOTPIOHO HajaTH TEOpeTUYHE
TIOSICHCHHSI COLIAJTbHAM SIBUINAM YH TporecaM a0o K KON MOTPiOHO
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Kutro4oBi cJIoBa: eKCIICPUMEHT i3 MOJICIUIIO, arcHT, KIITHHHI aBTO-
MarTH, TeOPETUKO-IrPOBHH ITiJIXi/I.

Moskotina Ruslana. Agent-Based Modeling and Sociology: Points of Intersection. This article talks about the
agent-based modeling as a relatively new approach. This approach based on the ideas of the theory of cellular automata and
the game theoretical approach. The agent-based modeling helps us to link micro-level of analysis and macro-level of
analysis; moreover, we cannot reduce macro-level phenomena to the set of actions and interactions at the micro-level. Agent-
based modeling is a type of simulation which involves conducting an experiment with the model. The agent-based model
consists of three components: agents, environment and rules. By setting the characteristics of the agents and their
environment and by setting the rules of agents’ actions and interactions we can observe the effects on the macro-level of
analysis. Agent-based modeling can be used at least in two cases: when we want to provide a theoretical explanation of social
phenomena or when we need to predict this phenomena. But before using agent-based modeling we need to think about the
desired level of empirical realism of the model.

Key words: experiment with model, agent, cellular automata, game theoretical approach.

Mockornna PyciaHa. AreHTHO-OpHEHTHPOBAaHHOE MOJCJIMPOBAHHE M COLMOJIOrHs: TOYKH MNepeceyeHusl. B
crathe Jaercs oO0Ias XapaKTepHCTUKA AarcHTHO-OPUEHTHPOBAHHOTO IIOAXOZA, KOTOPBIM IIOTEHIMATBHO MOr OBl
HCTIONB30BaThCd B conuonorud. OH BO3HHK, Onmarofapsi WaesM, 3aJOKCHHBIM B TEOPHIO KIETOYHBIX ABTOMAaroB M
TEOPETUKO-UTPOBOM TOAXON. ATEHTHOE MOIEIHPOBAHHE ITO3BOJISIET COBMECTUTh MHUKPO- M MAaKpOYpPOBEHb aHAM3a, HE
CBOJISL TIPH 3TOM SIBJICHUSI M TIPOIIECCHI MAKPOYPOBHS K COBOKYITHOCTH JCHCTBUI M B3aNMOZCHCTBHI HA MHKPOYPOBHE. DTOT
BUJI MOZIETIMPOBAHMS TPEAYCMATPHUBACT TPOBEICHHE CBOCOOPA3HOrO 3KCIEPHMEHTA C MOAENBIO. 33/1aB XapaKTEPHUCTHKU
areHTOB W Cpeapl MX OOWTaHMS, NMPABWIA MX NEWCTBHI W B3aMMOICHCTBUII areHTOB APYT C OPYIOM U CO CPEIOH, MOKHO
HaOmoZaTh, K KaKUM MOCJIEICTBMSAM HAa MAaKpOYPOBHE 3TO TNPHBEIET. ATCHTHO-OPHEHTUPOBAHHOE MOJIETHMPOBAHKE
XKENaTeJIbHO TPUMEHSATh B COIMOJMOTMYECKHX HCCIEIOBAHMSX B TEX CIydasxX, KOrJa HEOOXOOWMO IPeIOCTABHTH
TEOPETHIECKOE OOBSICHEHNE COMAIBHBIM SIBJICHHSIM FIIM TIPOLIECCAM HITH 7K€ CTIPOrHO3MPOBATH HX.

KunroueBble ¢10Ba: S5KCIEPUMEHT C MOJIENBIO, ar€HT, KJIETOYHbBIE aBTOMATHI, TEOPETHKO-HTPOBOI MOIX O/,

IMocranoBka mpodsiemu. MaOyTh, KIIFOYOBUM NMHTAHHSM, Ha SIKE HAMAraroThCsl JATH BiANIOBIIb COLIIOIOTH,
€ TMHATaHHS TPO Te, XTO € HOCIEM COLIABHOI peanpHOCTL. Tak, y comionorii 3’sSBHIHCS IBa METOIOJIOTIvHI
MIXOMM — COIIAJTbHUN HOMIHANI3M Ta comiasibHUN peanisM. ComiallbHUN HOMIHAM3M BUXOIHTH 13 TOTO, IO
OCHOBHHM CYy0’€KTOM COLiaJIbHOTO KUTTA BUCTynae okpemuil iHauBin (Perucos, 1999, c. 168). A couianbHi
sBuIla ab0 MPOLECH, XapaKTEPUCTUKH COLIAIBHUX TPyl 1 CHOUIBHOT MOXHA IIPOCTO BBAXKATH CYyMOIO
XapaKTEepUCTHK Ta Jill OKpeMuX iHauBiAiB. [lo pedi, KITbKICHUI aHalli3 JaHUX i3 BAKOPHCTaHHIM MaTeMaTHIHO-
CTAaTUCTHYHUX METOJIB TPAAMLIHHO IPYHTYETHCA HA iAESIX COLIAIBHOIO HOMIHANII3MY. A CyTHICTH COL[iaIbHOTO
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peaiisMy «IOJISIra€ B TOMY, IO 32 OCHOBY CYCIUIBHOTO JKUTTS B3ATO CYCIILUILCTBO, PI3HOMAHITHI COIliaJIbHI
rpynu Ta iHCTHTYTH» (Derucos, 1999, c. 168). TobOTO, i3 MOMIAAY COIIAIBHOIO peali3My, CYCIUIBCTBO,
COIliaJIbHI SBMIIA T MPOIECH, COLIABHI TPYIH W CUILHOTH, COLIaIbHI IHCTUTYTH HEMOXKIIMBO 3BECTH JIO CYMHU
XapaKTepUCTHK 1 il iHAMBINIB. BOHM BHHUKAIOTH SIK PE3yNbTAaT B3AEMOJIi IHAMBIIIB i OTPUMYIOTH CBOEPITHY
ABTOHOMIIO, MOKHA CKa3aTH, XUBYTh CBOIM BiacHUM >KuTTsM ([odman, 2005, c. 22). Tlosuirist coriaabHOro
peatiaMy 3akiajicHa B areHTHO-OPIEHTOBaHE MOJIEIOBaHHs. Lleli MeTo/] BUKOPHUCTOBYETHCS B 0araThox Tally3sx
3HaHb, 30KpEMa TaKuX, SK CKOHOMIKAa, IOIITONOrIS, eIMiJeMIONOris, COIialbHa TICUXOJIOris, COIIOMIOTIs,
nemorpadis Tomo. Alile B YKpaiHCHKIH COINIONOTIl areHTHO-OPIEHTOBAHMN MiAXiJ AK IHCTPYMEHT BUBYCHHS
COLIANTLHOI peaTbHOCT] MPaKTUYHO HE BUKOPUCTOBYETHCS. A BTIM, areHTHE MOJIEIOBAHHS JIa€ 3MOTY TTO-IHILIOMY
TIOTJISTHYTH HA B3a€MO3B’ 130K MIXK MIKpO- Ta MaKpOpiBHEM aHaIIi3y i, 30KpeMa, Ha CYTHICTb SIBUIIL 1 TIPOIIECIB, SKi
CIIOCTEPIraeEMo Ha MAKPOPIBHI.

AHaji3 HaykoBuX myoOJikamiii. OCHOBHI i7ei Ta TOJOXKEHHS areHTHO-OPIEHTOBAHOTO MOJICIIOBAHHS
BukianeHo B npaisix T. emwrinra, P. Akcenmspoma, [Ix. Emmreiina, P. Akcrena, H. Tinbepra, K. Tpoitua,
JIx. Mimutepa, C. Ilefimxa. PoOit, y skux po3MISSHYTO HEOOXIIHICTH 3aCTOCYBaHHS areHTHO-OPIEHTOBAHOIO
MO/ICITFOBAHHS B COLIIONONT Ta IO crieriniky Horo 3acTOCYBaHHS B eMITIPUYHUX COLIIOJIOTTYHUX JOCTIDKEHHSX,
He Tak yxke ¥ Oarato. Cepen OCHOBHMX MOXKHa BHOKpemuTH mpaii M. Meiici, P. Yimnepa, E. Bbpyx,
JLx. AtBenna.

Meta 1i€i crarTi — OKpecieHHs crenu@ikd areHTHO-OPIEHTOBAHOTO MOJIEIOBAHHS SIK METOMY, IO
MOTEHI[IHO MII OM 3aCTOCOBYBATHCH Yy COLIIOJIOrT. BiMOBIIHO 10 METH MOYKEMO BHOKPEMUTH TaKi 3aBIAHHSI:

1) po3rIIsSiHYTH iCTOPIIO TOSIBM ar€HTHO-OPIEHTOBAHOTO MOJICIIFOBAHHS Ta KOPOTKO CXapaKTepU3yBaTH HOTo
OCHOBHI 171€];

2) 1T BU3HAYCHHS IMOHSTTS «areHTHA MOJENb» i OXapaKTepu3yBaTH CTPYKTYPHI €IEMEHTH areHTHHX
MOJIETICH;

3) BU3HAYNTH OCOOIMBOCTI 3aCTOCYBAHHS ar€HTHUX MOJIENIEH B EMITIPHYHUX COITIOJIONTYHUX JOCITIPKEHHSIX.

Bukinan ocHoBHOro marepiamy. Hacammepen posmounemMo 3 Orfsimy icTopii BUHHKHEHHS AareHTHO-
OpIEHTOBAHOT'0 MOJICITIOBAHHS. 3 OJHOTO OOKY, 1€ TaCTh 3MOT'Y KpaIlle 3p03yMITH OCHOBHI 1111, 3aKIacHi B Ieh
METOJ, a 3 IHIIIOT0 — BIANTYKAaTH TOYKH JOTHKY MK COITIONOTIEI0 i areHTHIM MOJETIOBaHHSIM. MO)KHA CKa3aTH,
IO CBOI TIOSIB1 ar€HTHO-OPIEHTOBAHE MOJICITIOBAHHS 3000B°sI3aHE KIIITHHHAM aBTOMATaM 1 TEOPETUKO-IIPOBUM
MopersiM. Teopis KITITHHHUX aBTOMATIB, TIepeIyCciM, TIOB’si3aHa 3 TAKUMH TpizBummamu, sk J[x. ¢pon Hefiman, C.
VYam, JIx. Konsetd. /x. ®on Heiiman i C. Yiiam CTBOPHUITH TTEpIINK KITITHHHUI aBTOMAT, TaKy c001 TEOpETHIHY
MaIllMHy, CHPsMOBAaHY Ha CTBOPEHHS KOMii camoi cebe Ta Mpe[CTaBleHy y BUIJISII JIOMIKH, PO3MIYEHOi Ha
ritiaki. A Jix. KOHBel CTBOPHB JIOCHTh BiZOMMI KIITHHHHMIT aBTOMAT, Iy T1i Ha3Bow0 «XKutTa»'. Jlo peui,
SIKIIO BBECTH B MOIIYKOBY cucTeMy Google 3anut «conway’s game of life», Ha ekpani 3’sBUTBCS, 1O CyTi,
OHJIAMH-BapiaHT IIi€l rpu. ['pa BimOyBaeThcs Ha IO, IO SBISE COOOIO0 MOBEPXHIO (IOMIKY), po3rpadieHy Ha
KIITHHKA. Y JeIKUX KITHHKaX po3MimieHo ¢imkwn. [IpaBuma rpu Taki:

1) BmwxkuBaHHs. SIKIIO TOPYY i3 (IlIKOO PO3MIIIIEHO /Bl a00 TpH iHIII (BillIKK, BOHA IPOIOBKYE HKUTH;

2) cMepTh. SIKio Oinst skuBol (imku OLTbIIe HK TP (ilKd ab0 MeHIIe, HiX JBi (Billlku, BOHA TOMUPAE
(¢pirmka 3HIMAETHCS 3 TOIITKH);

3) HapopKeHHS. SIKIIO MTOpyY i3 MOPOXKHBOK KIIITHHKOIO MICTATHCS TPU (DIIIKK, HA IF0 KIITUHKY CTaBUTHCS
HOBa (irka.

[HKOMM B pe3ynbTaTi Tpy yTBOPIOKOTHCS KOH(Iryparlii, cratiyni abo aquHamivHi. Jleski 3 KoH)Irypartii, sSKi
YTBOPIOETHLCS B PE3YNBTATI TpH «KUTTS», IpecTaBiIeHo Ha puc. 1.

Brache, Teopis kmiTHHHUX aBTOMATiB (30Kpema Tpa «KUTTS») moKasye, 0 YTBOpeHi KOH(iryparii He €
MIPOCTOIO CYMOFO KITITHHOK, i3 SIKHX BOHU CKJIaJJaf0ThCS. BOHM OYMHAIOTH iICHYBaTH caMi IO co0i Ta BUCTYTAOTh
CaMOCTIMHUMU OTMHHILISIMH.

Sk yxe CKa3aHO, TEOPETHKO-IrPOB1 MOJIENI TEXK 31rpam/1 CBOIO POJTb Y CTAHOBJICHHI areHTHO- 0p1€HTOBaHOFO
mizxomy. PyHIAMEHTAIBHOIO MOJCLNO B TEOpii irOp MOXHA HA3BATH JIEMy B'S3HA-. JliieMy B’S3HS®
copmynpoano B 1950 p. i noB’s3aHo 3 mipizBumamu M. @nazna, M. [Ipemepa ta A. Takepa (o pedi, 3aBasku

Y Uepa «Kusnvy (0630p Taponepa). Orpumano 15.05.2019 3 hitps://life.written.ru/game_of _life_review_by gardner
2 Tunemma saxmouennozo. Otpumaro 15.05.2019 3 https://4brain.ru/blog/mnemma-3axmouénmoro/
® Teopus uep u Pasnosecue Howa. Otprmario 15.05.2019 3 https:/vlast kz/obsshestvo/23192-teoria-igr-i-ravnovesie-nesa.html
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OCTAaHHBOMY JWJIeMa B’s3HS ¥ oTpuMaiia Taky HasBy). CyTh 11 mossirae B TakoMmy. Hexail € mBoe ocib, siKux
3aapeIlITOBAHO HAa MICIi 3JIOUMHY, TPOTE JOKa3iB, MO0 3acymUTH iX, HEMOCTaTHhO. TOX iX pPO3MUISIOTH 1
KO)KHOMY 3 HHX TIPOMOHYETHCS TIEBHA YMOBA. SIKIO 3JIOYHHIN MPOMOBYATh, KOKHOMY 3 HHUX JaayTh CTPOK
YB’SI3HEHHSI, 1[0 CTAHOBUThH IIICTh MICSIIB. SIKIO K 00O€E 3I3HAIOTHCSI B CKOEHHI 3710YMHY, BOHH OTPHUMAIOThH
CTPOK YB’SI3HEHHSI, 110 CTAHOBHTH [BA POKHA. A SKIIO OJWH 31 3JIOYHHINB MPOMOBYHTD, & IHIHI 3I3HAETHCS B
CKOEHHI 3JI0YMHY, TO TOH, XTO MPOMOBYAB, OTPUMAE CTPOK YB’SI3HEHHS IT'SITh POKIB, a TOro, XTO 3i3HABCH,
BiIITyCKAIOTh. Y Cl 3a3HauUeHI YMOBH MPEICTABJICHO B TaOI. 1 HIOKYE.

Sk Bynuxk biok

Bbapxka Yosen Kopabennb

Puc. 1. llpuxnadu xoughicypayiti, wjo ymeoproromucsa 6 pesynomami epu « Kummsy»

Tabnuys 1
Lmioctpanist yMmoBu rpu «/lusema B’ si3HsD»
3n0unHenn 2 3ounHennb 2
MOBYHTH 3i3HAETHCH B CKOEHHI 3JI0YHHY
Koken orpumye CTpok yB’I3HEHHS, IO 3nmoa 2 BiAIyCKAarOTh, 37104MHEND |
3nounHenps 1 MOBUNTH OTPHMY€ CTPOK yB - HIHIE = BLTTY R ’ e
CTAaHOBHUTH 6 MICSLIIB OTPUMYE 5 POKIB YB’SI3HEHHS
3nounHenp 1 3i3HaeTbest | 3mounHIE 1 BiAMYCKAIOTh, 3MOYHHELH 2 304HHII OTPHMYFOTh CTPOK T10 2 POKU
B CKOEHHI 3JI0YHHY OTPUMYE 5 POKIB YB’I3HEHHS YB’SI3HEHHS] KOXKEH

OueBuHO, 10 47151 000X 3JTOYMHIIB HAWKpaIIMM pillleHHs M Oyle MpoMoBuYaTd. Tak BOHM OTPHMArOTh
CTPOK YB’SI3HEHHSI T10 IIiCTh MICSIIIB KOXKeH (1€ KOJIEKTUBHA BUTO/IA Bijl TAKOTO PillIeHHS). AJie B IIbOMY BUTIAJIKY
BOHH IIPUIMAIOTh PILLIEHHS HE Pa3oM, a OKPEMO, 1 KOXKEH 13 HUX AyMae He PO KOJIEKTHUBHY, a JIMILE PO BIACHY
Buroay. Tox 1 MipKyBaHHS KOXXHOI'O 31 37I0YHHIIB BUIVILAATUMYTh TAKUM YMHOM. SIKIIO CHITBHUK IPOMOBYHUTD,
TO Kparie Oyze 3i3HaTHCh Y 3II0YHHI, a/PKe TaK MOKHA BHMTH Ha cBOOOMY (00 SIKIIIO MPOMOBYATH, TO MOXKHA
OTPUMATH LIICTb MICALIB YB’S3HEHHS). A SKIIO CHUIBHHUK 313HAETHCA B CKOEHHI 3JI0YMHY, TO Kpalle TaKOX
3i3HaTHCH, 1100 OTPUMATH MEHIINH CTPOK yB’si3HEHHS. OTXe, SKIIO0 BUXOAUTH 3 TOT0, 10 37I0YMHII OpPIEHTOBaH1
Ha Te, abM MIHIMI3yBaTH CBii TEepMiH YB’S3HEHHs, 00O€ 313HAIOThCS B CKOEHHI 3JIOYMHY M y pe3ynbTaTi
OTPUMAIOTh 10 JIBA POKM YB’S3HEHHsI KOykeH. ToOTo muiema B’S3HS JEMOHCTPYE, IO 1HKOJM KOJEKTHBHA Ta
IHIMBiAyalbHa BUTOAa MOXKYTh BCTYIIHUTH Y KOH(IIIKT.
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Bapiantom muiemy B’s13Hs JUTs OUTBIIT HDK JIBOX YYaCHHKIB € TaK 3BaHA Tparelist OOIwH, c(hopMyIbOBaHA
6ionorom I'. Xapminom'. CyTHicTb i monsrae B TOMy, IO {HIMBiTHM, MAIOYM JOCTYI O PECYPCY, «CIIOKY-
IIAI0ThCS HEralHOI BHUTOIO0, SIKa, OJJHAK, TOTIM CIPUYMHSE BIATEPMIHOBAHI BUTPATH, IO JISTAIOTh HA IUICYl
BCiX ywacHuKiB» (My3aeibaes, 2007, c. 106). Lli ButpaTti moB’si3aHi 3 THM, IO PECYPC i3 YaCOM IOCTYIIOBO
BUCHXYETBCS, a TIOTIM 1 30BCIM CTa€ HENMPHUIATHUM JJIs BUKOPUCTaHHS. [l Kpamoro po3yMmiHHS CYTHOCTI
Tparesil oouwH Oy1e HaBeIEHO peaTbHI# Kebic — axkioTax i3 KyrmoHamu Bix Ebay. 7 mucromama 2013 poky Ebay
3aIlyCTHB aKIifo 3 Kymieii ceptudikariB (KymoHiB) Ha 450 py6mniB. OnuH KymoH komrtyBaB 90 pyOimiB, ogHa
ocoba Moria KyNHTH JEKUTbKa TaKMX KymoHiB. Bukopucratu ix moxkHa Oyno mo 25 rpymas 2013 p. Axe
3HAWIUINACS Ti, XTO 3HAMIIOB «Aipy» B CHCTEMi I'eHepallii KyIOHIB i, CKOPUCTABILKCH M, TT0YaId OTPUMYBATH
ix HeuecHHM ILIIXOM (200 3a 90 pyOiiB «KymyBanw» OuTbIle, HK OAWH KYIIOH, a00 B3araji OTPUMYBAIH iX
6e3komToBHO). Lle npusBeno 1o Huszku npodiem. [o-mepire, ocoba Moria KyrmuTy KyIOH, KU yXKe BUSBHBCS
BUKOpUCTaHUM (i I TiJIITOBXYBaJIO ii OTPUMYBATH KYyIIOHM HedecHMM muisixom). [lo-mpyre, To#, XTo
OTPHMYBaB KYIIOHM HEYECHWM MDIIXOM, MIl HATPAIUISITH HA BXKe BUKOpHUCTaHi KymoHH. Ilo-Tpere, motpiObHO
Oyno sSIKHAHIIBHIIE BUKOPUCTATH CBOI KYITOHH, JTOKH iX HE BUKOPHCTaB XTOCh IHINMH, OCKUILKM KYNOHH HE
OyJiM TIpUB’si3aHi 10 KOHKPETHOrO aKkayHTy. TOOTO SKIO COYaTKy NPUOYTOK BiJi HEUYECHOrO OTPUMAHHS
KYIIOHIB OyB OLIBIIMM, HDK BiJT IX KYITBJIi, TO HaJaJI 1€l MPUOYTOK ITOYaB 3MEHIITYBATUCS QXK JIOKH I[bOTO 3K JHS
aKIIilo HE 3aKPUJIM, OCKUTHKH JKOJICH 13 KYIOHIB yxKe He OyB poOoumm. Tparexist oOIIMH, SIK 1 JauiieMa B’sI3HS,
JEMOHCTPYE, sIK IHIMBIIyaJlbHa Ta KOJEKTHBHA BUTOIM MOXXYTh BCTYHaTH B KOHQUIKT. ToOTO, sIK Oaunmo, i
JIeMa B’sI3HS, 1 Tpareis OOIIUH € SCKpaBHUMH LIIOCTPALSIMH TOr'O, 1[0 MM HE MOXXEMO 3BECTH KOJICKTUBHY
BUTO/Y J10 CYKYITHOCTI IHMBIyaJIbHUX BUTO/I.

A onHa 3 TIepIIMX areHTHUX Mofeneit (Monenb cerperaiii) Oyia 3amnporonoBana T. IllemmiHrom y mparii
«Iuuamiuni mopeni cerperaitii» y 1971 p. (Ilpumoctka, 2017, ¢. 124). Ines Illemtinra moasrae B TOMy, IO
cerperaris SK SBHIIE MAKPOPIBHS 3YMOBJICHA HE CTUIBKM CBIJOMHM BHOOPOM IHIIHMBIIIB BOpPOryBaTH 3
MIpeCTaBHUKAMK 1HIOI Tpyn# (pacH Yd €THIYHOI TPYNH), CKUIBKA 3 IPOCTAM Oa’kaHHSAM IPOKUBATH 3
MIpeacTaBHUKaMK CBOel Tpymu. Mogenb cerperamii [llemmiara Bursigae TakuM 4YmHOM. Hexall € momka,
po3MiveHa Ha KITHHKH. Y YacTUHI KIITHHOK PO3MIIeHI (IIIKK Pi3HOr0 KOJLOPY (HANpHK/Iag YOPHOIO Ta
’koBTOr0). Ilpy mboMy momIKa «SIBJISTE COOOK MiCTO ab0 KBapTan, KITHHKH — OyAWHKH, a (IIIKA pPI3HUX
KOJILOPIB — NPEACTaBHHUKIB pi3HUX pacy (3aiites, 2014, c¢. 39). Lli ¢imku (areHTH) po3MOAUICHO Ha IO
BHITAJIKOBUM YMHOM. DIIIKA MOXKYTh TIEPEMINTyBaTUCS Ha BUTGHI KIITHHKH, 2 MOXKYTh 3aJIMINATHACS Ha MICIIL.
QimKa 3aMIIAETHCA Ha MICIl B TOMY BHITAJIKY, KOJHM YacTKa CYCiIHIX (DIIIOK TOTO X KOIBOPY HE IEPEBUIILYE
MeBHUI Topir (ToOTO 115 (hilllka BBaXKAETHCS «33I0BOJICHOIO» CBOIM PO3TAIlyBaHHSAM), B IHIIOMY pa3i BOHa
TIEPEMIIITY€EThCS Ha BUTbHY KIITHHKY. PyX (hilIok 3aBepIryeThcst TO/I, KOJMH BCl BOHU OyIyTh «3a70BOJIEHD» CBOIM
po3MimenHsM. BimsHaunmmo, mo uymM BunmwM Oyae mopir (ToOTo uuM OutbmmmM Oyne OakaHHS areHTiB
MIPOXKUBATH 3 TIPEICTABHUKAMHU CBOET COIIAJIbHOI TPYIH), THM OUTBIIA HMOBIPHICTH TOTO, IO pyX (ilIoK Oyxme
HeckindeHHUM. Cam IllemtiHr miiIoB 70 BHCHOBKY, IO, AIHCHO, CErperais Mopo/DKeHa came OakKaHHIM
IHIWBIIIB TPOXKUBATH B CEPENOBUII IPEJCTABHUKIB CBOEI COMIANFHOI TPYNMHU. binbllle TOro, HaBiTh IILIKOM
TOJICPAHTHI aT€HTH CIIPUSFOTH YTBOPEHHIO CErPErOBAHOIO MPOCTOPY.

Bnacne, Henminar i copMyiroBaB OCHOBHY iIef0 ar€HTHOI'O MOJIETIOBAaHHS, SKa mepeadaJae, Mo SBUIIa i
TIPOLIECH, SIKi BiTOYBArOTHCS HA MAKPOPIBHI, € pe3yIbTaTOM Miii Ta B3a€MOJii areHTiB Ha MikpopiBHi. [Ipu 1ipomy
3B’SI30K MK Makpo- i MIKpOpIBHEM HE MOXKHA Ha3BaTH MPO30puM. Takok areHTHE MOJICTFOBAHHS HATOJIOIIYE Ha
HEMOITMBOCTI 3BECTH SBHWIIIA MAKPOPIBHS IO CyMH [l Ta B3a€MOJIi areHTiB Ha MikpopiBHi. Llg imes, sk yxe
MOKa3aHO BHIIE, BiMOOpa)Ke€HA B TEOPETUKO-IrPOBOMY TIIXOHAlI W y Teopil KITHHHUX aBTOMATiB. ATeHTHE
MOJICITIOBAHHS YMMOCh CXOXK€E Ha 3BUYAMHUIA COIIONIONTYHUIN EKCIIEPUMEHT 13 TIEH0 PI3HUICIO, 0 YYaCHUKAMU
EKCIIEPUMEHTY € JIIOJIM. A B areHTHO-OPIEHTOBAHOMY MOJICTIOBAHHI €KCIIEPUMEHT MPOBOJUTHCS 31 INTYYHO
CTBOPEHUMH JIOCITITHUKOM arcHTaMH, SIKHM MPUIHMCYIOTHCS Ti Y iHINI XapakTepucTuku. CTaBlsiuM arcHTIiB y
TIeBHI YMOBH 1 3a/1a109M [T HAX BIAMOBIIHI MpaBWJiIa il i B3a€EMOJiH, COIIONIOT MOXKE TTOIMBHUTHUCS, JIO SIKFX
HACHIIKIB 1[¢ TpH3BeIe. BaMBO BIN3HAYMTH TaKOXK 1 Te, JUI areHTHOTO MOJICIIOBAHHS HE OOOB’SI3KOBO
BHUKOPHCTOBYBATH EMITIpHYHI aH1 i HE 3aBXK/H iICHYE HEOOXiIHICTh Y JETAITbHOMY EMITIPHYHOMY OITHCI MO

Tenep nepeiinemMo 10 BU3HAYEHHS TOHATTS «areHTHA MOJIENb)» 1 CIPOOYEMO CXapaKTepU3yBaTH CTPYKTYPY
areHTHUX MoJesiell. AreHTHa MOJIENb SBISiE COOOI0 KOMIT'IOTEPHY IPOrpaMy, /€ areHTH HiI0Th y HEBHOMY

Y Tpazeous obuun 6 peanviom mupe unu xynomnas muxopadka-2. Otpmmano 15.05.2019 3 https://m.habr.com/en/company/
boxowerview/blog/201590/
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CepeIoBHINI BiAMOBIMHO a0 3amanux gociimaukom mpaswi (Bruch&Atwell, 2013). Xoua momens Ileminra,
HaBeZIeHa BHIIE, He OyJia KOMIT FOTEpHOIO 1 BiH JUIs peati3allii cBoel MOZIeNi BUKOPHCTOBYBAB MAITip Ta MOHETH,
yce K peaizallis CKIaQJHIINX Moenel Ol JOiIbHa camMe 3 BUKOPHCTaHHIM KOMIT IOTEpIB 1 BiAIIOBIHOTO
nporpaMHoro 3abesneueHHsl. [3 BU3HaYEHHS MOXKEMO MOOAYUTH, 1110 areHTHA MOJIENb MICTHTh TP KOMIIOHEHTH
— areHT, CepelloBUIIIe i NpaBuia. Po3mouHeMo 3 mepiioro KOMIIOHEHTa MOJieii — areHta. HaiOinb oIiibHO
CXapaKTEepU3yBaTH HMOr0 4epe3 CYKYIHICTh PUC, SKUMH BiH Mae Bonojitd. Tak, Hanpukinam, JDk. Emmrelin
Ha3WBa€ TaKi pUCH, IPUTAMaHHi areHTaM:

1. I'ereporennictb. Llg puca Bkazye Ha Te, areHTU MOXYTh BIIPI3HATHACH OJWH BiJl OJHOIO 3a OJHIEI0 YH
JIEKiTbKOMAa O3HAKaMH (HAIPUKIIA]] 33 CTATTIO, BIKOM, PIBHEM JJOXO/Y TOLIO).

2. AreHTH JiIOTh Y MIEBHOMY IpocTopi. LluM npocTopom Moke OyTH N-BUMIpHA pellliTka ado X JUHaMiYHa
comianbHa Mepexxa (Epstein, 1999).

3. HasiBHicTh JiOKabHUX iHTepakiiil. lle o3Hayae, 110 areHTH CXWJIBHI B3a€EMOJISTH OJIHE 3 OIHUM
(6inbior0 Miporo — 3i cBoiMu cycimamu) (Epstein, 1999).

4. ABTOHOMHICTh. X04Ya areHTH W CXWIbHI B3a€MOJIATA OJWH 3 OJHUM Ta Jii OJHHX arcHTIB MOXYTh
BIUTMBATH Ha il iHIIHX, YCE )X BOHH MalOTh CBOEpPiIHY «cBoOOIy BUOOPY». Lle 03Hauae, mio pilreHHsS areHTH
TIPUIMAIOTh CAMOCTIMHO 1 HE3aJIeXKHO OMH BiJl OJJHOTO.

5. OOMmexeHa parioHabHICTh. L5t prca BKaszye Ha Te, IO areHTH He 3HAI0Th yciei iHdopMallii mpo areHTiB i
CEePEIOBHIIIE, Y SIKOMY I1epe0yBalOTh, @ OTKE, TPUHAMAIOTh PIIIICHHS Ha OCHOBI BJIACHUX OOMEKEHHX 3HAHb.

M. Meiici ta P. Yiiep 3a3Ha4ar0Th YOTUPH XapaKTEPHCTHKH, SIKUMH MAIOTh BOJIOJITH areHTH (1iei Habip
XapaKTEePUCTHK TIEPEKITNKAETLCS 13 THMH, 10 3a3Ha4eHi Ermmreitnom):

1. ABTOHOMHICTB. SIK yXe Cka3aHO BHIIE, I prica BKa3ye Ha MPUIHATTS areHTaMd PillleHb HE3aJIeKHO
OJIVIH BiJl OTHOTO.

2. BzaemozanexHicte. SIK yKe 3a3HaY€HO, arcHTHO-OPIEHTOBAHE MOJECIIOBAHHS PO3IIIAIA€ ArcHTIB SIK
TaKWX, KOTP1 B3a€MOJIIOTH OIMH 3 OJJHUM, a OT)KE, il OMHUX arcHTiB MOXYTh BIUTMBATH HA Mii HITIHX.

3. AreHTH IOTpUMYIOThCS MPOCTUX MpaBwi. CKIaaHICTh COMIANIBHUX SBHUIII 1 IPOLIECIB HA MAKPOPIBHI I1Ie
He O3Hayae KOrHiTMBHOI ckmamHocti iHmmBimie (Macy&Willer, 2002, p. 146). Hepigko mis Toro, o6
3reHepyBaTH MAaKpOMAaTepHHU, IOCTaTHHO 3amaTH JJIsS areHTIB IyXe IPOCTI TpaBWiIa diii Ta B3aEMOIIi
(Macy&Willer, 2002, p. 146).

4. AreHTH 3/7aTHI afanTyBaTHUCA W CIUpaTHCS Ha MHUHYMHHA nocBif. Lle o3mawae, mo, 3 omHOro OOKY,
areHTHe MOJEIIOBAHHS HE PO3MIBINAE HOWBIMIB SK CYTO ippamioHAFHUX (a/pKe BOHH 37aTHI HaBUATHCS Ta
BHUKOPHCTOBYBATH HaOyTi 3HAHHS), a 3 HIIIOTO — ar€HTH He € IMOBHICTIO PAIliOHAILHUMHU 1 He TIPOPaXOBYIOTH YCi
CBOI Al (a/pKe BOHM MOXYTh IMITYBaTH TIOBEIIHKY IHIIIMX areHTiB, SKIIIO € Taka HeOOXITHICTB).

Tox, sIK MOXEMO TTOOAYNTH, areHTH B3a€EMOMIIOTh 3 IHITUMH areHTaMH Ta MOXYTh 3a3HAaBaTH BIUIUBY Bil
HUX, alle BCE JX YMIIOTh CaMOCTIHHO MpPUHAMATH pIilIeHHS; BOJOMIIOTH OOMEXEHWMH 3HAHHSIMH, MPOTE
JEMOHCTPYIOTh 3/IaTHICTh JI0 iHTEIEKTyaNbHOI MismTbHOCTI. CITi TaKoXK JOJAaTH, 110 areHTaAMH MOXYTh OyTH SIK
OKpeMi IHAWBIAHY, TaK i COMiaBHI TpyIH ab0 CIIUTFHOTH, COIIaNTbHI iIHCTUTYTH, KpaiH! TOIIIO.

[lepetimemo A0 poO3rIsLy HACTYITHOTO KOMIIOHEHTA areHTHOI MOJIeli — cepenoBuia. Hum e micrie, e JiroTh
Ta B3aEMOJIIOTh areHTH (K YK€ CKa3aHO BHWIIE, CEPEINOBHINEM MOXE BUCTYNATH N-BUMIpHA PEIIITKA YH
JMHAMIYHa colliajbHa Mepexa). Porb cepenoBuia Moxke OyTH CyTo (opMaTbHOI0, TOOTO TIPOCTO iH(pOpMyBaTH
PO MICIIE3HAXOKEHHSI areHTa, Horo ONMM3bKicTh/BimmaneHicTh Bif iHmmx areHtiB (I'pymenpkmii, 2014,
. 22-23). A B NesIK¥X BUIAJIKaX areHTH TEBHUM YMHOM B3a€MOIIIOTH 13 CEpEIOBUINEM, BILUTUBAIOYH HAa HHOTO
Ta/ab0 3a3HAIOYM BIUIUBY BiJl HHOTO.

SIKImo KasaTty Mpo MpaBHWiia — TPETiH KOMIIOHEHT areHTHHX MOJeel — BOHM SKpa3 i BU3HAYAIOTH il i
B3a€EMOJIii areHTiB OJWH 3 OJHUM Ta i3 cepemopuiieM. [IpaBuna MOXyTh OyTH SIK JIOKQIGHWMH, TaK i
rinobanpHUMH. JIOKaTBHI ITpaBUIIa CTOCYIOThCS YACTUHH areHTiB abo iX Jil/B3a€EMOIiF Y KOHKPETHUX CHTYAITIsX.
A rI100anbHi CTOCYIOTHCS BCIX 0€3 BUHSTKY areHTIB i He 3aJIeXKaTh Bifl CUTYaIll.

KopoTko cxapakTepu3yBaBIlli CTPYKTYPY AarcHTHHX MOJENeHd, MaeMO CEHC TMepelTH 10 BU3HAYCHHS
crienniku BUKOPHCTAHHS areHTHO-OPIEHTOBAHOT'O MOJIEIIIOBAHHS B coLionorii. JlocuTs AeTanbHO 1e OnrcaHo B
pobori E. Bpyx ta P. ATBemia «AreHTHI MozieNni B eMIIPHYHUX COLIALHUX JIOCTIKEHHIX». A B I CTAaTTi
JIMILIE TE30BO OKPECJIEHO OCHOBHI MOMEHTH, Ha SIKi BapTO 3BEPHYTH yBary Iij yac IIaHyBaHHS JOCITIIKEHHS 3
BUKOPHCTaHHSIM METOIY areHTHOro monentoBaHHA. OIHUM i3 KIIOYOBUX 3allMTaHb, HAa K€ MAa€ BiAIOBICTH
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COLIIOJIOT y BUMAKY 3aCTOCYBaHHS areHTHOI'O MOJIENIOBAHHS, € 3alIUTAHHS MPO PiBEHb 0a)KaHOTO EMITIPUYHOTO
peanisMy Mozeli (ToOTO SIKOK MIpOH MOJIECNTbL € 0a30BaHOI HA EMITIPUYHUX JaHHUX 1 BIAMOBIAAE eMITipHUYHIN
peabHOCTI). ATEHTHI MOJAENI MOXYTh OyTH aOCTPaKTHHMH, «J€ areHTH BHU3HAYalOTHCS OJHUM aTpHOYyTOM,
MarTh TPOCTi JAETEpPMIHOBAHI MpaBHia B3a€EMOJil Ta ICHYIOTh y BHCOKOCTHJII30BAHOMY CEPEIOBHIII»
(Bruch&Atwell, 2013). Tlpuknamom aOCTpakTHOI MOIETi MOKe BUCTymatd Mojenb cerperamii Illemtinra,
HaBezieHa BuIlle. BoHa Hazae ysBIeHHs PO BIUIMB OakKaHHS iHIMBi/A CHIBICHYBAaTH 3 MPEICTABHUKAMH CBOET
COLIANIbHOI TPy Ha Cerperamiro. A € Tak 3BaHI MOJENi peai3My BHCOKOI PO3MIpHOCTI, sIKi MPHB’sI3aHi /10
SIKOMOTra OUTBINOI KUTBKOCTI eMITIPUYHKMX JaHUX 1 HEPIJIKO € JOCUTh CKIaaHUMU. [IpUKiiagoM MOXKe BUCTYIATH
nocinimkends MIDAS (Models of Infectious Desease Agent Study). [ocmiiHuky Manud Ha METi po3pOoOUTH
MOJIe/b, SIKa Oyia 0 MaKCMMaJIbHO HAOJMKEHOI JI0 peasibHOCTI. Ll Momenb MmoTiM BHUKOPUCTOBYBAJIAcs JUIst
MPOrHO3YBaHHS CTaJIaxiB emijieMidl 1HPEKIIMHNX XBOpoO i BUBYCHHS PI3HOMAHITHUX CIICHAPIB pearyBaHHS Ha
nux (Bruch&Atwell, 2013). Xoua mozerni peatiaMmy BUCOKOT PO3MIPHOCTI JalOTh 3MOTY MaKCHMAJIbHO TOYHO
BIITBOPHUTH COLIAIBHY PEaJbHICTh, Yce XK iX po3po0Ka Ta Baiu3allisi — JOCHTh KIIOITITKA Tparlsl.

Mix [IMH JBOMa TOJTFOCaMu (aOCTPaKTHI MOJIENI i MOJIENTi peasti3My BHCOKOT pO3MIpHOCTI) po3MilleHi Taki
areHTHI MOJIEII, <¢IKi BKJIFOYaIOTh OJMH 4 OlTbIIie BUMIPIB peasti3My, ajie 30epiratoTh iHIII aclieKTH a0CTpakTHOT
mozeni» (Bruch&Atwell, 2013). Ile momeni peamismy HH3BbKOI posmiprHocTi. Tak, Xitomctpem ta O6epr
MPUCBOIOIOTh areHTaM XapaKTEPHCTUKH MIBEICHKOT MOJIOJI CTONMYHOro paiioHy CTOKroinbMy i aHalli3yloTh
BIUIMB COLIAJbHUX 3B’sI3KiB Ha piBeHb 0e3po0itTs (Bruch&Atwell, 2013). ToOTO 1i AOCTITHUKE BUKOPHCTO-
BYIOTH Y CBOill MOJIEITi eMITIpUYHI JIaHi, ajie pa30M i3 THM BOHA MICTHTh PUCH a0CTPAKTHOT MOJIETI.

3naBaocst 0, HaBIlIO MOTPiOHI A0CTPaKTHI areHTHI MOJIeII Ta MOJIEN peati3aMy HU3bKOI PO3MIPHOCTI. AJDKe
BOHM HE MalOTh Ha METI MakCHMAaJbHO TOYHO OIHMCATH EMITIpUYHY peajbHicTh. Mopeni peanisMy BHCOKOI
PO3MIPHOCTI BUAAIOTHCS KPAIIMMH, aKE BOHH «HAOIMKAIOThY JTOCTIIHUKA 70 COLIAILHOI PeabHOCTI. AJie TaKk
3maeThes Juire Ha reprmmid morrin. E. bpyx 1 P. ATBemut BBaKaroTh, IO JalieKO HE 3aBXKIH MOICNTI peaiizMy
BHCOKOI PO3MIPHOCTI MOXKYTh BHSBUTHCS KOPHUCHUMU JIJISL COITioNiora. | HaBOAATh EKUTbKA MIATBEPHKEHD Il
TTyMKH:

1. 3i6pani emrmiprdHi JaHi JOCHTH PiAKO OyBarOTh IMMOBHUMH. SIK OM COIIONIOTH HE CTapajmcs, BOHH HE
3MOXKYTh OTPHMATH BCi€i iH(pOpMAIlii PO areHTiB, CEPEIOBHILE IX Mmepe0yBaHHs, 0COOIMBOCTI B3a€MOIIi MK
Humu. Tox BapTo ayke 100pe MpoayMaTH, sIKi caMe JaHi moTpiOHo 3i0paTti. He BUKIIIOUArOThCS CUTYaIlii, KoK
JIaHi, HeOOXiH1 TOCITIHUKOBI, ITPOCTO HE BIAEThCS 310paTH a00 0 HUX HE Oye J0CTYyITy.

2. AreHTHE MOJICITIOBAHHS SIKpa3 1 MpHU3HA4YeHE JUIS TOro, M00 «3pOOUTH MPHITYIICHHS PO BaXITMBICTh
MEXaHi3MiB, UI SKUX HeMae JaHux (i OMIHUTH MOTEHIHIHHY I[iHHICTH 300py mux maHux)» (Bruch&Atwell,
2013).

3. Inkonmu 30ip sikomora OUIBIIOI KUTHKOCTI eMImipu4HOl iH(pOpMAIl PO XapaKTEPUCTUKH arcHTIB,
0COOMNMBOCTI iX B3a€MO/Iii, MPaBmIIa iX MiH, CepeTOBHIIE MOXKe MTPU3BECTH A0 HAMIPHOTO YCKIIaIHEHHS MOZIEII.
Ta manexko He 3aBXKAM COLIOIOTY TMOTPIOHI CKIAAHI MOMEN Ui MOSCHEHHS CYTHOCTI COIIaIbHUX SIBHI 1
TIPOLIECIB.

Tox y TIOroHi 3a sIkoMora OUTBIIIO0 BiIITOBITHICTIO MOJIEII EMITIPHYHIN peaJhbHOCTI MOXKHA YITYCTUTH METY,
3apaqy SKOi MpoBOAMIIOCS AochimkeHHs. OMHAK [le He O3Hayae, IO MOJENI peani3My BHCOKOI PO3MIpHOCTI
B3arani HenotpiOHi. CTymiHp Oa)kKaHOTO EMITIPUYHOTrO peaizMy MOJENI 3aJeXHTh BiJl METH Ta 3aBIaHb
JOCTIDKEHHs. SIKIO MOTpiOHE TeOpEeTHYHE MOSCHEHHSI COIIATHHOTO SIBHIIA 200 MPOIIeCy, HAMOUIBII TOMLTEHIM
Oyne 3acTocyBaHHs aOCTpakTHHX Mojeinell abo Mozenel peanisMy HH3BKOI PO3MIPHOCTI. A SKIIO 3aBIaHHS
JOCITITHAKAa — TPOTHO3 TIEBHOrO COLIATBFHOrO SBHINA ab0 MpOIecy, y TAKOMY pasi € CEHC BUKOPHCTOBYBATH
MOJIeNi pealti3My BHCOKOI PO3MIpHOCTI.

BucHOBKH. ATeHTHO-OpI€HTOBaHE MOENIOBaHHS — II€ BITHOCHO HOBHI IHCTPYMEHT, IIO BHKOPHCTO-
BYETBCS [UIsl BUBYEHHS COLianbHOI peanbHocTi. CBOI MosiBi BOHO 3000B’s13aHE TEOPETUKO-IrPOBOMY MiIXOMy U
Teopii KITHHHHMX aBromaTiB. Cepex OCOONMMBOCTEH areHTHO-OPIEHTOBAHOTO MOJIEIIOBAHHS MOKEMO
BHOKpeMuTH Taki. Ilo-Tiepie, BOHO mependayae, M0 SBUINA M IPOLECH MaKpOpPIBHS HE MOXKHA 3BECTH [0
MPOCTOI CyMH XapaKTEpHCTHK 1HAMBIAIB HA MIKpOpiBHI. 3B’SI30K MK MIKpO- Ta MakpOpiBHEM, LILIKOM MOXE
Oyry HeoueBHIHUM (TOOTO iHKONMM Iii Ta B3a€MOii areHTiB Ha MIKPOpIBHI MPHU3BOAATH OO MOSIBU JOCHUTDH
HEOYiKyBaHUX SIBUII 1 mpoueciB Ha MakpopiBHi). [lo-apyre, areHTHE MOAEMIOBaHHS Ja€ 3MOTY IIPOBECTH
CBOEPIAHUIA EKCIEPUMEHT (a8 camMe — KOMIT IOTEpPHUH EKCIIEPUMEHT): CTBOPUTU areHTiB i3 TUMH YM IHIIHMH
XapaKTepUCTHKAMH, TIOMICTUTH iX y NeBHI YMOBM W 3aJaTH MpaBWiia IXHIX Aii Ta B3aeMoil OJHE 3 OJHUM i
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cepenoBuILieM. Pe3yibTaToM craHe siBUIlle MakpopiBHS. Takuil eKCIiepUMEHT HEOOOB I3KOBO MA€E IPYHTYBATHCS
Ha CYTO EMIIPHUYHUX JAHHX; J0 MOJENi MOXYTh YKIIIOUaTHCS TaKOX 1 cUMYIsiiiHi gaHi. [lo-TpeTe, areHTHO-
OpIiEHTOBAaHE MOJICTIOBAHHS MOXKE OYTH CIPSMOBAHE SIK Ha TEOPETUYHE MOSCHEHHS CYTHOCTI COLIAJIbHUX SIBHII 1
MPOLIECIB, TaK 1 Ha iX mporHo3. Lle Bxke 3aJeKUTh Bl METH Ta 3aBJaHb KOHKPETHOT'O TOCITi/DKCHHSI.
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