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B cratbe momHuUMaeTcs mpobiaeMa CTaHAApTU3AlUM ONMCAHUST areHT-OPUEHTUPOBAHHBIX MOJENei, 1o~
NIPOOHO M3y4yaeTcsl 3apyOeKHbBIl OMBIT pelIeHUs] MPOOJeMbl U TMPELIaraloTcsl aBTOPCKUE pa3pabOTKMU.
B nporiecce uccienoBaHusl MpoBenEH KPUTUUECKUI aHAIM3 UMEIOIIMXCS CTaHAApPTOB (OPUTMHAIBHOTO
ODD-nporokosna, ero oOHOBJIEHUI U MoaubUKaLIMii); MpemIoKeH aaanTupoBaHHbIN TepeBon ODD-
MIPOTOKOJIA IJISI UCIIOJIb30BAaHUS B PYCCKOSI3BIYHBIX ITyOJIMKAIIMSIX; 000CHOBaHA HEOOXOAMMOCTD pa3padoT-
KM OTHEJbHOTO CTaHAapTa ISl OMUCAaHUsI areHT-OPUEHTHMPOBAHHBIX MoJeJieil, MpeagHa3HAYeHHBIX IS
anpoOaIyu yrpaBieHUeCKUX PEIeHU; MpeaIoXeHa CTPYKTypa CTaHaapTa U ONMCAHBI MEPCTIEKTUBBI €TI0
npuMmeHeHus. HayuHast HOBU3Ha U IpaKTUYecKasi 3HAYMMOCTb MCCJIeIOBAaHUSI 3aKJTI0YAlOTCS B pa3paboTKe
1 000CHOBAHUM ITEPBOTO PYCCKOSI3LIYHOTO CTAHIApTa OIMMMCAHMSI aTeHT-OPUEHTUPOBAHHBIX MOJENEH, yUm-
THIBAIOIIETO OTEYECTBEHHBIM OTBIT, TEPMUHOJIOTHIO Y JIy4lliue 00pa3libl ONMCaHUsI MOJENIei, a TakKe B
MPEUTIOKEHUN CO3IaTh OTKPBITHIN peecTp MPUKIAIHBIX MoIeseii, o0ecTieunBaloOInii B3aUMOIECCTBIE C
MOTEeHIIUATBLHBIMU TTOJIb30BaTEIIMU pa3padaThiBaeMbIX HAYYHBIMU KOJIJIEKTUBAMM areHTHBIX CUCTEM TT0J1-
TMEPXKKU MIPUHSATUS PEIICHUI.

Karouesbie cnoea: areHT-OpPUEHTUPOBAHHOE MOIENIMpoBaHue, craHmapTusauus, ODD-nportokon, mon-
JepXKKa MPUHSTUS peleHUiA.

DOI: 10.31857/S0869587323040059, EDN: SCIOKT

Hao6momaemoe ¢ Havaia XXI B. akTUBHOE TIpUMe- MY POCTY 4ucJia IyOJuKaluii Ha TaHHYIO TeMy. AHa-
HEHUE areHT-OPUMEHTUPOBAHHOIO MoneaupoBaHus M3 cratuctuku Google Scholar mokasbiBaeT, 4TO
JUTS NCCTIEIOBAHUS M TIPOTHO3MPOBAHUS TIOBeieHust  NOCTEIHUE NECATh JIET B 3TOH CUCTEME HayUHbIX My6-
MYJTBTMATEHTHBIX CHCTEM TIPUBETO K MHOTOKpaTHO-  “1AKALMI EXETOTHO TOSBIANOCH 601ee YEThIPEXCOT
HOBBIX HAayYHBIX CTaTeif, comepKallux B 3aroJIOBKe
MAKAPOB Basepuii Jleonnnosny — akanemuk PAH, na- ~ TePMUH “agent-based model” (puc. 1I). CornacHo
yuHblii pykoBonutens LIDMU PAH. BAXTU3UH Anp- HJaHHBIM 3JIEKTPOHHOW Hay4yHO# Oubiamoreku eli-
6epr Paydosuu — wieH-koppecnonneHT PAH, nupekrop  brary, TOJIBKO B POCCHMIMCKMX HAay4YHBIX XypHaiax 3a
LI5MHU PAH. POCCOILIAHCKASI Enena Annpeesda —  mpomenimii 2022 r. ony6iarkosaHo cBbiie 20 cTa-
KaHAnAAT SKOHOMUYECKNX HAYK, BEAYIINN SKCIIEPT-aHa-  teji, B Ha3BaAaHUSIX KOTOPBIX MCITOJB3YIOTCS TTOHITHS
mtnk ®AHY ”Bocrokrocrian”. JOPOIIEHKO Ta-  4repr gpuenTupoBaHHOll MOMETN WIM areHT-OpH-

ThiAHA AHIPECBHA — PYKOBOUTEI, CekTopa ”Monennpo- €HTUPOBAHHOI'O MOJICIUPOBAaHMSI, XOTS Bcero 15 jer
BaHUE COLMaIbHO-AeMorpaduueckux mpoueccos” GAHY p A p > .

"Bocrokrocrian”. CAMCOHOBA Haranbss Anekcan- HAa3al HayuyHble MyOIMKAUMK 1O TaHHOW TeMe B
IPOBHA — PyKOBOIUTEJNL ceKkTopa ’CrpaTerndyeckoe pa3-  Halllen CTpaHE OIpaHUYMBaJIMCh MOHOrpadueii

sutne” ®AHY ”Bocrokrocruian”. “ ATeHT-OpHEeHTUPOBAHHBIE MOIEIN 3KOHOMUKN™ [1]
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Puc. 1. Yucino crarteii B Google Scholar ¢ 3aronoBkoMm “agent-based model” mo romy BbI-
nycka. MCTOYHMK: cocTaB/IeHO aBTOpaMU Ha OCHOBE pacIIMPEeHHOro MoMcKa Ha caiite

scholar.google.com

1 HECKOJIbKMMU cTaTbsiMu yu€Hbix [IOMU PAH.
Ceityac areHTHble MMUTAIlMOHHBIC MOAEIU CTPOSIT
He TOJIbKO B cTonulle, Ho U B HoBocubupcke [2],
Yoe [3], Exatepunbypre [4], Opne [5], Bonorme [6]
M MHOTUX Apyrux ropoaax Poccun.

C KaXObIM TOJIOM YMCJIO MCCICAOBaHMUI B 001a-
CTH areHT-OpPUEeHTUPOBAHHOIO MOIEIMPOBAaHUS Ha-
pacTaeT 1 pelieH3eHTaM CTaHOBUTCS BCE TPyIHEE OT-
cerMBaTh KadyeCTBEHHbIE pPabOTHI, 3aCIyXUBAIOIINE
BHUMAaHMsI, OT MaTepUaJoB HETOOPOCOBECTHBIX aB-
TOPOB, ITLITAIOILIMXCS TIOAHSITHCS Ha BOJIHE ITOITYJIsIp-
HOCTHU areHT-OPUEHTUPOBAHHOIO MOACIUPOBAHMUSI.
Kpowme Toro, ctpeMuTtenbHbII pOCT Yncaa myOauKa-
LIMI MPU CYLIECTBEHHO pa3inyalolieMcs CTUIe 13-
JIOXEHUSI U TOpsiAKe IIPEICTaBICHUS pe3yIbTaTOB
HUCCIIeAOBaHMs 3HAYUTENILHO 3aTPYIHSET IIOMCK PO~
CTBEHHBIX IPOEKTOB, CPABHUTEIbHBIN aHAJIN3 pa3pa-
OOTaHHBIX MOIeJIeli, NCTIOJIb30BaHUE YK€ HAKOILICH-
HOTO APYTMMHU UCCIEN0BATENSIMU OIbITA, 110 CYyTU —
NPEeeMCTBEHHOCTh padoT, a 3HAYUT, U pa3BUTHE Ca-
Moii Hayku. [IpoaHaJu3upoBaTh TaKOe KOJIUYECTBO
MyOauKaluii MnpocTo (PU3UYECKU HEBO3MOXHO.
B cnoxxuBIIMXCSI YCIOBUSIX BO3HUKAET OCTpasi Mo-
TPEOHOCTH B €AMHOM, OOIIEIPU3HAHHOM SI3bIKE OIIN -
CaHUS areHT-OPUEHTUPOBAHHBIX MOJIEJICi, KOTOPhIM
IO MHEHMIO Hay4dHOTO COOOIIECTBa, MOXET CTaTh
crangaptusupoBaHHbelii ODD-nporokoin, BHOepBbIe
NpeaoXKeHHbI mMpokoil mmyoiauke B 2006 1. [7].
NmenHO emy 3a pybeskoM ceifgac OTBOIIT poirb lin-

gua franca' 111 o6meHus crienranuctos 1o AOM co
Bcero mupa [8].

1 Lingua franca — ®yHKLMOHAIbHBINM TUIT SI3bIKA, UCIIOIb3yEeMbIi
B Ka4yeCTBE CpeNCcTBa OOIIEHUS MEXIy HOCUTEISIMUA Pa3HBIX
SI3bIKOB B OTPAHUYEHHBIX C(hepax collMaTbHbIX KOHTAaKTOB. byk-
BaJIbHO — “sI3bIK (DpaHKOB” — CPETHEBEKOBBIN CMeEIIaHHBI
SI3bIK, HMCIIOJIb30BABIIMICSI HapoJaMy CPeIUu3eMHOMOPCKUX
CTpaH.
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BoctpeboBanHocTte ODD-1ipoTokojyia 1onTsep-
XKIAaeTCsl 3HAYUTEILHBIM POCTOM 4YHCIAa cTaTteil u
KHUT, VCITOJIb3YIOIIUX JaHHbBII CTAHAAPT IJIsI OTIKUCA-
HUSI MOCTPOEHHBIX Moaeneit [9]. K mpumepy, B MOHO-
rpacdpuu “Agent-Based Modelling in Economics” [10]
onucaHue Bcex 19 aBTOPCKUX MOJIENIEH OCyIIeCTBIISI-
eTcsl Ha ocHoBe cokpaiiéHHoro ODD-npoTtokosna u
COMPOBOXIAETCS TICEBAOKOIOM, UTO MO3BOJISIET YU~
TaTeNIsIM TTOHSATb MPUHIUITBI PAOOTHI U YCTPOMCTBO
MOJe/IN, He UMesl CIlelIMaJbHbIX 3HAaHWUi B 001aCcTH
HpOorpaMMUPOBAHUSI.

B 1O ke BpeMs1 B poCCUICKMX HaydHBIX MyOIMKa-
USIX TPOTOKOJ, 3a PEAKUMM UCKIIOYEHUSIMU, TI0-
OpeXHEeMY MOpakTUYeCKW He wucmonb3yercs [11].
ITpuumHBI, MO KOTOPHIM TOTOBBIE PEIIeHUs, pa3pa-
0oTaHHbIe 3a pyOekoM, He HaXOAST IIIUPOKOTO MpH-
meHeHus B Poccuu, MoryT OBITH BeCbMa pa3HOOOpa3-
HBIMM, HaUMHAasl OT He3HAHUSI UHOCTPAHHOTO SI3bIKa
1 HEOCBEIOMJIEHHOCTH O CYIIEeCTBOBAaHWUM CTaHAapTa
B CBSI3M C OTCYTCTBHEM €T0 PYCCKOSI3BIYHOI ajgarTa-
LIMY ¥ 3aKaHYMBasl HeJlocTaTKaMy CaMOTO IMPOTOKoJIa
M CO3HATEJIbHBIM HEXeJlaHUEM €ro MCHOoJIb30BaTh.
B cBs131 ¢ 3TMM KaK HUKOTHA aKTyaJabHBIM IJISI Tadb-
HEHIIero pa3BUTUSI areHT-OPUEHTUPOBAHHOTO MO-
JIeIMpOBaHUs B Hallleil CTpaHe CTAHOBUTCS BbISIBJIE-
HHe IIpo0JeM CTaHIapTU3aluy OIMCaHus pa3pabdo-
TaHHBIX MOJeJield, a TakKKe MOUCK U 0OOCHOBaHUE
myTeil X peleHus.

B manHoI1 cTaThe MBI CTaBUM TIepen co00M cemy-
JoIIMe 3a0a9K:

* IPOBECTU KPUTUYECKHUI aHAIN3 UMEIOIINXCS
CTaHIAPTOB (IIPOTOKOJIOB);

* MNPENIOXUTh UX amanTalUIo IJIsI PYCCKOSI3bIY-
HBIX yOJIMKaLWI;

* 000CHOBaTh HEOOXOMMMOCTEL Pa3pabOTKM OT-
JIeTbHOTO cTaHAapTa ajisl onmucaHuss AOM, npenHa-
3HAYEHHBIX IJIs1 anpo0aluy yIIpaBIeHUYeCKUX pellle-
HUI;
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* IIPEMIOXUTh CTPYKTYPY CTaHIApTa;
* OIMCaTh MEPCIEKTUBHI €ro IPUMEHEHMSI.

NCTOPUA CTAHOIAPTU3SALIMU OITMCAHUA
ATEHT-OPUEHTUPOBAHHbBLIX MOIEJIEN

IlepBasg Bepcusi ODD-mipoTokojia, camMmoro us-
BECTHOI'O M BOCTPEOOBAHHOTO B HACTOSIIINIT MOMEHT
CTaHAapTa ONMUCAHUS areHT-OPUEHTUPOBAHHBIX MO-
nOeneit, 6puta paspaborana B 2006 r. rpymmoit u3
28 y4EHBIX-9KOJIOTOB, IPEACTAB/ISIBIIMX BOCEMb
crpan mupa (I'epmanust, Hopserusi, ®panuus, Be-
mukooputanusi, Hunepnanapl, M3pauns, CHIA u
Kanana), n onyonukoBaHa B xypHane “Ecological
Modelling” [7]. OpurnHaABHBIN TPOTOKOJ COCTO-
ST U3 CIIEAYIOLIUX CeMU YacTeil, 3aJalolInux PeKo-
MEHIOBAHHBIN I HAayYHBIX ITyOJIMKALINIT OPSO0K
ONMMCaHUS MOIEJIEH:

1. Hensb.

2. [lepeMeHHbIE U IIKAJIBL.

3. O0630p npolLEeCcCOoB U TTOPSIKa UX pealu3alluu.
4. ITpUHLAIILI TOCTPOCHMSL.

5. YcTaHOBKA CTAPTOBOTO COCTOSTHUSI.

6. Beon.

7. Ilonmonenm (Tadi. 1).

HasBanueMm 1mmpoTokoa ImociayXuiaa abopeBuary-
pa, TOYHEee aKpOHUMOM, TPEX CJIOB, OTPaXKAIOIINUX €ro
OCHOBHbBIE CTPYKTYpPHBIE OJIOKU: overview — 0030p
(uactu 1—3); design concepts — IIPUHIIUIILI IOCTPOE-
Hus (yacthb 4); details — moapoobHocTu (yactu 5—7).

OcHoBHas ujest Co3naHus IIPOTOKOJIA COCTOsIIa B
TOM, 4YTOOBI MOOYIUTH aBTOPOB CTPYKTYPUPOBATH
OIMCaHMEe MOJEJIE B OMHOW M TOH Ke IocjeaoBa-
TEJILHOCTU, COOJIIONAsT CIICIYIONIYIO JJOTUKY MU3JIOXKE-
HUS: CHavajla YUTATeNIO IIPEaOCTaBISIETCSI KOHTEKCT
1 ob11ast nHpopMmauus o Moaeau (1Leab, IepeMeH-
HBIE, INKaJibl, MpPOILECChI), 3aTeM pPaCKpPHLIBAIOTCS
KOHIIENTyaJIbHbIE OCHOBBI MOIEIMPOBAHUS (IIPUH-
LUIIbl TIOCTPOECHUS: IMEPIKEHTHOCTh, aganTanus,
CIIOCOOHOCTb K OOYYEHMIO M IIPOTHO3MPOBAHMUIO,
CTOXaCTUYHOCTb U AP.) ¥ TOJIBKO ITOTOM OITMCHIBAIOT-
csl TeXHUYecKue JeTanu (yCTaHOBKA CTapTOBOTO CO-
CTOSTHUSI, BBOJ TaHHBIX, ITOAMOJIECIIN ).

Crnenyet otMeTuTh, yto ODD-niporokosn 2006 r. —
9TO He TepBasi MOMbITKA CTAaHAAPTU3ALIUU OITMCAHUSI
AOM. B omy6amnkoBaHHOM romoM paHee B IIpuH-
CTOHCKOM yHUBepcurete MoHorpadpum “Individual-
Based Modeling and Ecology” nBoe u3 Oyayliux co-
snateneit ODD-niporokona B. I'pumm u C.®D. Peiin-
cO3K yXe mpemjiarajii CEMUKOMIIOHEHTHBIN IIPOTO-
kon PSPC+3, Ha3zBaHME KOTOPOTO COCTaBJICHO U3
HavaJIbHBIX OYKB II€PBBIX YETHIPEX OCHOBOIIOJIATalo-
IIUX JIEMEHTOB IIPEIIaraéMoro CTaHaapTa: purpose —
Liesib, structure — CTpPYKTypa, process — MpoOLIeCChl,
concepts — npuHLIUNBL. UMeHHO OaHHBII CTaHOAPT
MOCJIe €T0 OOCYXKAEeHUS, ITepepadOTKN U IEPEUMEHO -

BECTHUK POCCUMCKOM AKAIIEMUH HAYK
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BaHUS Pa3AesoB JIET B OCHOBY ITOJyYMBIIETO U3BECT-
HocTh ODD-nipotoko:na [12].

Kak mo3xkxe mpusHaBaimch pazpadoryuku [13],
MepBOE BpeMS HU OAMH W3 UHUIIMATOPOB CO3AaHUS
ODD-npoTtokojia He ObUI TMOJHOCTbIO YOESXIEH B
npeumyliecTsax ero nprumeHeHus. [Moatomy kax-
IbIi M3 HUX CTaJl TeCTUPOBAThb CTaHAAPT Ha COO-
CTBEHHBIX cTaThsiX [ 14] u nekuusix. B pesynabrare yué-
Hble TTPULLIA K BBIBOAY O MOJIE3HOCTU MCIOJIb30Ba-
HUS TIPOTOKOJIA HE TOJIBKO JJIsl ONMCAaHUs MOJEJEN,
HO Y JJ151 YTy4YlLIeHUSI MeTOJUKU OOYYEHUSI CTYIEHTOB
areHT-OpUEeHTUPOBAHHOMY MOJIEJIMPOBAHUIO.

HecoMHeHHBIMU npeuMynieCTtBaMmm CTaHOapTU-
SUPOBAHHOTO OITMCAHUA MOZEJIEN CTan:

* VIIpOILIEHME U YCKOpEHME Mpolecca ONUCaHus
MoJielieii: aBTopaM GOoJIbIe HE HY>KHO TPaTUTh BpeMSI
Ha CTPYKTYPUPOBaHMUE TEKCTA, a MOXKHO IIPOCTO Clie-
JI0BaTh 11a0JIOHY;

* QoJiee MOJIHOE OINMMCAaHNE MOJEIIEN 1 COKpallle-
HHUE KOJIMUYECTBa OLL[I/I60K: IIPOTOKOJI HAaITOMHMWHACT
aBTOpaM O BaXKHBIX JETAJSAX, KOTOPbIE HY>KHO HE 3a-
OBITH BKJIIOYUTH B TEKCT;

* 0oJIee MOHSITHOE OMTMCAaHUE MOJIEJIE U yCKOpe-
HYE pacCMOTPEHMUSsI CTaTei: Mpolecc pelieH3upoBa-
HUS cTaj OoJjiee IaJKuM, CHU3WJIOCH KOJUYECTBO
BOIIPOCOB U 3aMeYaHuii [7].

OnHako Hapsiny ¢ MpeuMyIlecTBaMU ITPOTOKOJIA
B MpoOLIeCce €ro MCMHOJb30BaHUs ObLIU BBISIBJICHBI U
HEIOCTaTKM WJIM HEemopabOTKH, ITONTOJIKHYBIIHE
pa3pabOTYNKOB K OOHOBJIEHUIO CTaHIapTa CHaJaja B
2010-m (first update), a 3atem B 2020 r. (second up-
date).

IlepBoe obHOBAeHUEe [13] OBLIO CBSI3aHO C TEM,
yTo aHanmn3 54 ctareii, mcroab3oBaBmmx ODD moce
ero ImyOJMKaluM, MmoKa3ajql HEKOPPEKTHOE WU He-
MOJIHOE TIPUMEHEHME IPOTOKoja B 25% ciydaes.
MpoHUsT COCTOUT B TOM, YTO CTAHAAPT, MTPU3BAHHBIN
cAeaaTh OMKUCaHWEe Mojelieil 6oJiee TIOHSITHBIM, caM
0OKa3aJIicsl HEMMOHSITHBIM YacTH uccienoBateneii. C apy-
roil CTOPOHBI, BEICOKASI IOJISI CTATeil C MOJHBIM U MO-
YTU KOPPEKTHBIM KCIOJIb30BaHMEM TTpoToKona (75%)
ObLJIa BOCIPUHSITA pa3paboTYNKaMU KaK HECOMHEH-
HOE€ J0Ka3aTeJIbCTBO IIEHHOCTH IIPEIJIOKEHHOTO
cTaHJapTa IUIsI HAy4HOTO COOOIIeCTBa U OTCYTCTBUS
HEeOoOXOAUMOCTH B €ro CyIeCTBEHHBIX U3MEHEHMSIX.
Ilenp tepBoro oOGHOBICHUST — CAeIaTh CTaHIAPT 00-
Jiee TIOHATHBIM U TTIPUMEHUMBbIM JJISI IIIUPOKOTO KPY-
ra areHT-OpMEeHTUPOBAHHBIX MOJIEJICH 13 Pa3HbBIX 00-
JacTeil 3HaHUS.

JI1s1 HOCTUXKEHMSI TIOCTaBJASHHOM 1LIeJId ObLIU pac-
IIUpPEHBI Ha3BaHUM JacTeil 2 u 6 (cM. Taba. 1), B ya-
cTu 4 noOaBneHBI moapas3aeabl “OCHOBHBIC TPUHIIN-
nbe1” 1 “CrnocoOGHOCTDb K 00y4eHMIO”, a XapaKTepHasi
JIJIST KOJIOTMYeCKMX Moneneit “IIpucnoco0ieHHOCTh
opranmaMa K okpyxawomum yciaoBusam” (fitness) me-
peuMeHoBaHa B Oojiee obuiee moHsaTUe “lleneBbie
ycraHOBKU~ (objectives), KOTOpPBIE MOTYT OIIMCHI-
BaThCs KaK (PyHKILMSIMU MOJE3HOCTHU IJISI SKOHOMU-
Ne 4
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Tabomuna 1. Ctpykrypa ODD-1poTOKOJIOB pa3HbIX JIET (aAaNTUPOBAHHBIN MEPEBO)

Bepcus nmporokona
CTpyKTypHBIi CTpYKTYpHBI 2JIEMEHT
610K (block) (element) ODD 2006 | 4550 | ODD 2020
(original (first update) (second up-
protocol) p date)
0O630p (overview) | 1. Ilexs (purpose) + + —
1. Lenpb u mabyonsl (purpose and patterns) — — +
2. [lepeMenHbIc 1 IIKaJHI (State variables and + — —
scales)
2. O06BbeKTHI, NepeMeHHbBIE U IIKAJTHI (entities, state — + +
variables, and scales)
3. O630p NPOLECCOB M ITOPSIIKA UX peaTu3alin + + +
(process overview and scheduling)
TTpuHLUTIBI TIO- 4. IlpuHuunel moctpoeHus (design concepts)
CTPOEHUS MOIEIIN
(design concepts) ba3zoBrie mpuHIUIE! (basic principles) — + +
OMepIKeHTHOCTD (emergence) + + +
Aunanranyg (adaptation) + + +
IIpucnoco6aernnocTs (fitness) + — —
LleneBnie ycTaHOBKM/CcTpemiieHUs (objectives) — + +
Cnoco6GHOCTb K 00ydyeHuto (learning) — + +
CnocoOGHOCTH K IpOrHo3upoBaHuio (prediction) + + +
Bocnpusitue nungopmaiiuu (sensing) + + +
BzanMopeiicTBue Mexay areHTamu (interaction) + + +
CroxacTUUHOCTH (Stochasticity) + + +
KosiekTuBHbBIE TUIIBI areHTOB (collectives) + + +
Ha6ntonaemble pe3yabrarhl (oObservation) + + +
ITonpobHOCTH 5. YcTaHoBKa cTapTOBOIO cocTosiHMA (initializa- + + +
TEXHUYECKOU pea- | tion)
mm3auuu (details)
6. BBox (input) + — -
6. Bxoanele maHHble (input data) — + +
7. Ilonmopenu (submodels) + + +

Wctounuk: coctaBiieHo aBropamu 1io: Grimm V., Berger U., Bastiansen F. et al. A standard protocol for describing individual-based and
agent-based models // Ecological Modelling. 2006. V. 198. Ne 1-2. P. 115—126; Grimm V., Berger U., DeAngelis D.L. et al. The ODD pro-
tocol: a review and first update // Ecological modelling. 2010. V. 221. Ne. 23. P. 2760—-2768; Grimm V., Railsback S.F., Vincenot C.E. et al.
The ODD protocol for describing agent-based and other simulation models: A second update to improve clarity, replication, and struc-
tural realism // Journal of Artificial Societies and Social Simulation. 2020. V. 23. Ne. 2. http://jasss.soc.surrey.ac.uk/23/2/7.html. doi:
10.18564 /jasss.4259
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2005 2006 2010 20122013 2018 2020
t t t —rt t t >
PSPC+3 ODD ODD ODD
protocol original first second
(Grimm, protocol update update
Railsback) (Grimm (Grimm (Grimm
etal.) etal.) ODD+D ODD+2D etal.)
(Miiller (Laatabi
etal.) etal.)
Dahlem ABM ODD+P

documentation
guidelines

(Reinhardt
etal.)

(Wolfet al.)

Puc. 2. Uctopus pazsutrust ODD-npoToKojia B XpOHOJIOTHYECKOM ITopsiake. VICTOYHMK: COCTAaBIEHO aBTOPaMM.

YeCKMX MOJeJIeli, TaK 1 MeHee (hopMaIru30BaHHBIMU
KpUTEpUSIMU B Apyrux ciaydasx [15]. Kpome Toro, ns-
MEHEHMsI KOCHYJIMCh U ITOJa4Yn MaTepurana: B OOHOB-
néaaoM ODD-mipoTokoJiie KaxKIbIii 3JIEMEHT COIIPO-
BOXIAJICS TIOSICHEHUSIMU U BOTIpOCaMU, Ha KOTOPbIE
JIOJDKEH OTBETUTD aBTOP IIPU OIIMCAaHUU CBOEI Moze-
JI, 94TO oOecmeunsio 6oiee KOPPEeKTHOE UCIIOIb30Ba-
HUE MPOTOKOJA U SIBJISNIOCH €r0 HECOMHEHHBIM J0-
CTOMHCTBOM II0 CPaBHEHMIO C IIPEIbIAYILE BEpCUeii.

Bropoe ooHOBieHMe [8] cTamo 6omee maciiTad-
HBIM IO KOJIMYECTBY IIpeijiaraéMbIX aBTOpaM WH-
CTPYKIMIA U pyKOBOJACTB ITO COCTABJIEHUIO PA3IUIHO-
ro BUJAa CTaHIAPTU3UPOBAHHBLIX onncannuit AOM n
IIPU3BAHO BOCIIOJIHUTh HEAOCTATOK CIIPABOYHbBIX Ma-
TepUaJioB IjisI KOPPEKTHOIO OIMWCAHUS MOIETEH,
pencTaBIeHNEe KOTOPBIX Ha OcHOBeE 1mostHoro ODD-
MPOTOKOJIa 3aTpyAHEHO WU Helleiaecoobpa3Ho. B
YaCTHOCTHU, aBTOpaMU pa3paboTaHbI:

* cTaHIAPT coKpaliéHHoro onucanus AOM;

* CTaHJAPT OMUCAHUS BIOXKEHHBIX MOJIEJIENL;

* CTaHIAPT ONMCAHUS MOAUGUIIMPOBAHHBIX MO-
neneii u op.2

ITpu a3TOM 6azoBasi CTpyKTypa IMOJHOIO CTaHAapTa
HE U3MEHWJIACH: aBTOPHI IIOMEHSIIN TOJIbKO Ha3BaHME
NepBOM YacTW, HOOABWB TEPMHUH “IIaOIOHBI” IS
obecrieyeHus1 CBSI3U C 111a0JJOHHO-OPUEHTUPOBAHHBIM
MonenupoBaHueM (pattern-oriented modeling) [16],
HCITOIB3YEMBIM MMPENMYIIIECTBEHHO B OKOJIOTHM.

OCHOBHBIM [TOCTOMHCTBOM IIOCJIeOIHEN BepCcUU
IIPOTOKOJIA SIBISIETCS HAIU4Me 3HAYNTEIbHOTO KOJIM-
yecTBa MPUMEPOB ONMCAHUS KaXKI0M U3 CEMU YacTeil
U KOHTPOJBHOTIO CITMCKAa OTBETOB, KOTOPhIEC JOJIKHO
maBaTh omnumcanue wmoneim no ODD-mporoxoiy

(checklist)?.

Takum oOpa3oM, Ha JaHHBIIT MOMEHT CYIIIECTBYET
Tpu Bepcun ODD-npoTokona, ImocnenHsist U3 KOTO-
peix onyonankoBaHa B 2020 r. Ctporo roBops, Bce
JIpyrue craHaapThl onucanuss AOM, pazpaboTaHHbIE
B HacTosee BpeMsi, He aBisiorcss ODD-1mpoToko-

2 JomomHuTtenbHbIe daitabl S2—S4 k cTathe [8].

3 DJeKTpOHHOE NpuwioxeHue S1 K HPOTOKOJY MOOCTYITHO I10
ccouike: http://jasss.soc.surrey.ac.uk/23/2/7/S1-ODD.pdf.

BECTHUK POCCUMCKOM AKAIIEMUH HAYK

JIJaMH, HO Yallle¢ BCEro UCHOIb3yIOT B CBOEM Ha3BaHUU
9Ty abOpeBUaTypy, MOCKOJIbLKY B TOU WJIM UHOU Mepe
OCHOBaHBI Ha OPUTMHAIILHOM IIPOTOKOJIE, pa3pabo-
TaHHOM B. I'puMmMoMm u coaBTopamu B 2006 1. B yacr-
HOCTU, HAaM U3BECTHO IT0 MEHbIIIEH Mepe ellIE YEeThIpe
CTaHAAPTU3UPOBAHHBIX  IIPOTOKOJIA  OIMCAHUS
areHT-OpMEeHTUPOBAHHBIX Moneieil, ato: ODD+D
[17], ODD+2D [18], ODD+P [19] u Dahlem ABM
documentation guidelines [20]. XpoHoJioTusI COOBI-
TH, CBSI3aHHBIX C MOSBJICHUEM 1 pa3BUTHEM CTaH-
naptoB ormucaHust AOM, cxeMaTUUHO TIpeacTaBlieHa
Ha pUCYHKE 2.

IIporokon ODD+D (ODD + Decision) siBisieTcst
amanranueir ODD-npotokona ajist onmMcaHusI COL-
aJIbHO-3KOJIOTMYECKUX MOJIeNeli, B KOTOPBIX II€H-
TpaJbHYIO POJIb UTPAIOT peleHus yeaoseka [21]. ITo
CpPaBHEHUIO C OOHOBIIEHHBIM IIpoTokKojiom 2010 1.,
pacimmmpeHHBIH TpoTtokoa ODD+D BkimogaeT 60J1b-
1lIe BOIIPOCOB, 0COOCHHO B yacTu “ITpMHLIUITEI TTO-
CTpOeHMsI Moueln” U, KaK CICACTBUE, IPUBOIUT K
Oosiee 0OBEMHONM mokyMeHTau. [TosToMy aBTOpPHI
co311aJIu YIOOHBIN 1Ia0JIOH IJIs 3aTI0OJIHEHUSI, MUHU -
MU3UPYIOIINIA JOIIOJIHUTEILHEIE YCUIINS, HEOOXOM1-
Mble 11 iepexoga K ODD+D-npoTtokomny. ITonb30-
BaTeJIsIM, Y KOTOPBIX YK€ €CTh OMUCAaHUE MOJIEJIU B
dopmare ODD, HeoOxomumo gobaBuTh: 1) omuca-
HHE MPOCTPAHCTBEHHBIX acIIeKTOB B pazzaeie “006-
30p”; 2) OTBETHI Ha AOMNOJIHUTEIbHBIE BOIIPOCHI O
TEOPETUYECKOMN 1 SMITMPUIECKOM OCHOBAX UCCIIEIO-
BaHMsI, NOAPOOHOE OIMMCaHMWe IpoIecca MPUHSITUS
pelleHuit areHTaMu U XapaKTepUCTUKY UX TeTepo-
reHHoctu B pasnene “IIpumHIUNBI TOCTpOeHMS”;
3) oG1yio nH(GOPMAILIMIO O IPOTPAMMHOI peaan3a-
nuu moaenu B pazaeie “IlogpobHocTu™ [22].

I'maBaBIM mocTomHcTBOM ODD-+D mo cpaBHe-
HUIO C IPEIIIEeCTBEHHMKAMMU SIBJISIETCSI BO3MOXXHOCTh
TaOJIMYHOTO OMUCAHMS MOIENU ITyTEM 3amnOJIHEHUS
roroBoro mabnoHa. Kaxnass ctpoka TaGanuIIbl COOT-
BETCTBYET OJHOMY U3 BCIIOMOTaTeIbHBIX BOIPOCOB,
Ha KOTOPHEIE IOJDKEH OTBETUTh aBTOP IJIsI KOPPEKTHO-
ro onMcaHus Moaeau. Bonpockl 00beaHEHBI B CEMb
KJTIOUEBBIX YacTeil, GOpMUPYIOIINX TPU CMbICTOBBIX
0J10Ka MpOTOKOJa, JABIIMX eMy HasBaHue: “Over-
view”, “Design concepts”, “Details”.
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Tabomuna 2. CtpykTypa pasnesioB JlajeMckoro pykoBoacTBa (agarnTUpOBaHHBIN TTepeBOT)

I[IpuHLIMTIBI TOCTPOEHUS

0OGs0p (Overview) (Design concepts)

TexHuueckast cnenuduKanus
(Functional specification)

1. ObocHOBaHME

1. BPEMH, CXEMbI U MOICJIN ITOBCOACHUA

1. [IporpaMMHOE OoIMCaHUE aTeHTOB U JIPY-
TMX OOBEKTOB, UX NEMCTBUI 1 B3aMOICI -
CTBUS

2. ATeHTBI
HBbIE€ TOTOKU

2. [IpoTokoJibl B3auMoaeicTBUSI U MH(OpMaIIMOH-

2. YcraHoBKa CTapTOBOTO COCTOAHUA

3. Apyrue oObeKThI

3. Cr1ocoOHOCTD K IIPOTHO3UPOBAHUIO

3. BBon naHHBIX BO BpeMs1 pabOThl MOAEIU

4. OrpaHuyeHus

4. IloBeneH4YeCKye NOITYIIEHS Y IIPUHSITHE PEILIEHUI

5. Bzaumocss3u 5. CrtocoGHOCTD K 00YyYEeHUIO

6. eiicTBus 6. JInHaMUKa TTOMYJISALINN

7. YpoBHHU ClIy4ailiHOCTU

8. IIpouune mosioxxeHus

Hcrounuk: coctaBieHo aBropamu 1o: Wolf'S., Bouchaud J., Cecconi F. et al. Describing economic agent-based models — Dahlem ABM
documentation guidelines // Complexity Economics. 2013. Ne 2. P. 63—74.

ITporokon ODD+2D (ODD + Decision + Data)
ocHoBaH Ha ctaHgapte ODD+D u nonydeH U3 Hero
pacimpeHreM Jactu 6 “BxomHbie maHHBIE” 3a CUYET
JI00aBICHUS Y€ThIPEX HOBBIX ITYHKTOB: 1) 0030p maH-
HBIX; 2) CTPYKTypa JaHHbIX; 3) KapTUpOBaHUE JaH-
HBIX; 4) mabjoHbl maHHBIX. I[IpoTokon mpemnaraet
Ha0Op MpaBWI OIMMCAHUS SMIOUPUIECKUX HAHHBIX,
IIPUCYTCTBYIOIIMX B MOJIEJIM, U IIO3BOJISIET aBTOPY
CTPYKTYPUPOBATh U COXPAaHUTh MH(POPMALIMIO O pa-
0oTe ¢ JaHHBIMM, a YUTATEIIO MOHSITh, KaK M KaKue
JIaHHbIE UCHOIB3YIOTCSI, Y IIPU HEOOXOAUMOCTH BOC-
IIPOM3BECTU MOJIE/Ib C TEMU K€ VI HOBBIMU JaHHBI-
MU, YTO CIIOCOOCTBYET HAYYHOMY OUAJIOTy X1 OOMEHY
onbIToOM. OCOOEHHO BaxKHBIM SIBJISIETCSI BKJIIOUEHUE
JIaHHOTO pa3/ielia B OIKMCAaHNUE MOIEIe, paboTalonx
C TIPOCTPAHCTBEHHBIMM JAHHBIMU M KapTamu [ 18].

ITporokon ODD+P (ODD + Provenance) Tpe0y-
eT JOMNOJIHATh onucaHue Moaeieil mHgopmalmeit oo
X TIPOUCXOKIEHUH, TO €CTh CBEICHUSIMU 00 HMCClie-
JoBaTelislX, 00ObeKTaxX M IIpolieccax, KOTOPHIE CIIO-
COOCTBOBAIM UX co3gaHuio. 1o MHeHUIO pa3paboT-
YUKOB, PACKPBITHE MHMOPMAIIMM O TOM, KaK 1 I10-
yeMy OblIa clejdaHa Mojellb, €€ 0O0OCHOBaHME,
MOBBIIIACT JOBEpHUE K KAYECTBY MOAEIN 1 HaOEKHO-
CTu pe3yabTaToB [19].

Emg onHuM cTaHmapToOM OIMCaHUs aTeHT-OpUeH-
TUPOBAHHBIX MoJeeit, ocHoBaHHOM Ha ODD-mpo-
TOKOJIe, aBTOPbl KOTOPOTO, OIHAKO, MPEAINOYIN He
HCIOJIb30BaTh 3Ty a00peBUAaTypy B Ha3BaHUU, SIBJISI-
ercs JajmeMcKkoe pyKOBOICTBO IO JOKYMEHTHPOBa-
Huo AOM (Dahlem ABM documentation guidelines)
[20]. PykoBomcTBO co3maHO paboueil TpyImoil Ha
100-i1 koHpepenumm “HoBbie TOIXOABI B 9KOHOMMU -
Ke 1ocJiie (pruHaHCOBOro Kpusuca” B JlajeMe u onyo-
mmkoBaHo B 2013 1. B xxypHaie “Complexity Econo-
mics”. B pa3paboTke pyKOBOICTBA MPUHSIIN ydacTHE

BECTHUK POCCUMCKON AKADZEMWU HAVK

TOM 93

11 y9€HBIX U3 pa3HBIX CTpaH MHPA, B TOM YHCJIe HaIll
cooteuecTBeHHUK [1.B. KoBaneBckuii, crieniuaauct
MexnyHapOoIHOIo LIEHTpa I10 OKpYXaIollei cpeae u
IUCTAaHIIMOHHOMY 30HAMpoBaHUIO MM. HaHceHa B
r. Cankr-IleTepOypre.

INpennaraemasi B pyKOBOACTBE CTPYKTypa omnuca-
HUS MOJIEJIU, TaK Xe KaK U BO BCeX ApYrux Moaudu-
kanusix ODD-nporokosia, UMeeT TPU CMBICJTOBBIX
pasznelia, OMHAKO OTJIMYaeTcsl OT TpeOOBaHUI OpUTH-
HaJIbHOTO CTaHJAapTa MO COJAEPXXKAaHUI0O U Ha3BaHWUIO
0OJIbIIMHCTBA KOMITOHEHTOB (Tabi. 2). Kak MoxHO
BUIETh, MPEMIOXEHHBIM CTaHIAPT TePeKIUKAETCs
CO BCEMU OIMCaHHBIMU BhIIIe. Tak, yacTh “O00CHO-
BaHUe” cOnmxaeT ero ¢ rnpotokojom ODD+P, a
“IToBeneHuecKre OOMYIIEHUS U TPUHSATUE pellle-
Huit” — ¢ ODD+D. Kpome Toro, pyKoBoJICTBO BIIEp-
Bble JaéT peKOMEHIAllMd He TOJbKO IO coaepkKa-
HUIO, HO U TI0 0OBbEMY TIEPBBIX ABYX Pa3leI0B: MaKCU-
MYM TPU CTpaHULIbl Kaxblii. TeM HE MeHee OHUM
U3 OCHOBHBIX HeIOCTaTKOB JlajieMCKOTro pyKOBOI-
CTBAa, 3aTPYIHSIOLIMX €TI0 UCTOJIb30BaHMeE, SIBISIETCS
HEyJa4YHOEe U MaJIONOHSITHOE Ha3BaHUE MHOTUX 4Ya-
creii. Hampumep, 1o 3arojioBKy “YpoBHM ciiydyaifHO-
ctu” (B opuruHane “Levels of Randomness™) ciox-
HO J10TaJaThCsl, YTO B TOU YaCTU ONMMCAHUS MOAEIU
aBTOpaM CJIelyeT OTBETUTb Ha BOMPOC: KaK ciayvaii-
HbIE COOBITUS U CllydaliHble XapaKTepUCTUKU BV -
10T Ha MOJIeJb?

Ha nHam B3misim, HambOosaee NepCIIEKTUBHBIM,
YIOOHBIM 1 IIPOCTHIM B UCIIOJIb30BAHMM B HACTOSIIIICE
Bpems saBisieTcs ctaHaapT ODD+D ¢ nonojiHeHUsIMU,
npemioxeHHbIMM ODD+2D-nporokonoM. IIporo-
KOJI XOPOIIIO CTPYKTYPUPOBAaH W MOAXOAUT IS JIIO-
OBbIX areHT-OPUEHTUPOBAHHBIX MOAEJIEN, B KOTOPHIX
IIPUCYTCTBYET YEJIOBEK, CIIOCOOHBII IIPUHUMATh pe-
IIEHUSI U MepeMelaTbcs B (U3NIECKOM MPOCTPaH-
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CTBe, HApUMep, NPUHUMATH PEIIeHUS O TIepee3e 1
repees3kaTh U3 OMHOTO PerMoHa B IPYToii.

HecmoTps Ha ykazanHbie moctonHcTBa ODD+D-
MMPOTOKOJIa, OH HE MO3BOJISIET 1aTh MOJHOTO U Kaye-
CTBEHHOTI'O OMUCAHUS 1IEJIOro TijlacTa areHT-OpUeH-
TUPOBAHHBIX MOAEJIE — Moaeneid, npeaHa3HaAYeH-
HBIX IS anpoOalluy YMIpaBJIeHUYECKUX PEIISHUM.
CrenyeTt MOHUMATh, YTO pellIeHNs] B TAKUX MOAESIX
MPUHUMAIOT HE TOJILKO areHThbl, HO 1 TO0JIb30BaTEIN
MPOrpaMMHOTIO TMPOAYKTa, U MO3TOMY IJIsl JaHHOTO
KJlacca KpaliHe BaXKHbIM CTAaHOBUTCS OTIMCAHUE TOTO,
KaKk MOJieJib OCYIIECTBISIET MOMIEPXKKY TNPUHSATUS
pelieHuit, Kakre SKCIIePUMEHTHI TTO3BOJISIET TMPOBO-
INTb. AKTUBHO pa3BUBAIOIIMECS B HACTOSIIIIEE BPEMS
areHT-OpUEHTUPOBAHHBIE  CUCTEMBl  MOMIECPXKU
npuHATUS pelieHuit (Agent-based Decision Support
System) [23—25] Takke HEBO3MOXHO KOPPEKTHO
oInucaTh, UCIOJb3ys JI0OO0YI0 U3 CYLIECTBYIOIIUX MO-
mudukanuit ODD-npotokona. [TpuurHa B TOM, 4TO
B OTJIMYME OT OOBIYHBIX areHT-OPHUEeHTUPOBAHHBIX
mopeneit (AOM) areHTHbBIE CHUCTEMBI ITOAIEPKKU
MPUHSATUS PpELICHU COCTOST U3 siapa (Moaeau) u
HaJACTPOeK — IMPOrpaMMHOI OOOJOYKU C ApyxkKe-
CTBEHHBIM Y UHTYUTUBHO MOHSTHBIM UHTEpdEcoM,
MpenHa3HaYeHHbIM JUISI  anmpoOaliu  pa3IMYHbIX
YIPaBJISIIOIIMX BO3AEUCTBUII KOHEYHBIM IOJIb30Ba-
TeJieM — JIMLIOM, IPUHUMAIOIIMM pellleHUsl. YKa3aH-
Hble TIpOOJIeMbl O0YCTOBUIN aKTyaJIbHOCTb U TpaK-
TUYECKYI0 3HAUMMOCTb pa3pabOTKu OTIEIbHOIO
CTaHJapTa OMUCAHUS TaKUX MOJIEJIE.

ITPOTOKOIJI OITMCAHMA AOM,
MPEAHASHAYEHHBIX IJIA AITPOBALIMHN
VITPABJEHUYECKUWX PEIHEHUU

st penreHusl IOCTaBJASHHOM 3amayud IPOCTOM
agantaiuu ODD-npoTokona CTaHOBUTCSI HEIOCTA-
TogHO. OTHAKO MPOBEAEHHBIN aHaIN3 CYIIECTBYIO-
WX CTAaHJAPTOB II03BOJISIET YYUTHIBATh UX HEIO-
CTAaTKU U UCIIOJIb30BaTh JOCTOMHCTBA. [1loaToMy Tipu
pa3paboTKe aBTOPCKOTO IMPOTOKOJA Mbl TIPUIEPXKU-
BaJIUCh CJICAYIOLIUX IIPUHIIAIIOB:

* IIPOCTOTA U TIOHSITHOCTH (hOPMYJTUPOBOK;

* TIOJIHOTA OITMCAHUSI MOJEJIN;

* HAIJISIZHOCTD U CTPYKTYPUPOBAHHOCTD;

* BO3MOXHOCTb TAOJIMYHOTO IIPEACTABICHNSI;

* HaJIMYMe IIePeYHs BCIIOMOTraTe/IbHBIX BOIIPOCOB
U 1mabJIoOHA [JISI 3aIIOJIHEHUS

* Y4ET OTEYECTBEHHOTO OITbITA, IMPUHSITOM Tep-
MUHOJIOTUU M JIy4IIUX 0Opa3loB ONUCAHUSI UMUTA-
LIMOHHBIX MOJETIEA.

B poccuiickux myonukauusx pazaeny “Overview”
II0 CMBICJTY COOTBETCTBYeT “Kparkoe ormcaHue Mo-
nenn”, pasgenny “Design concepts” — “KoHiermms
monenu”, “KoHuentyanbHasi moneib” wiu “KoH-
LeNTyaJdbHbII B3DIsAH Ha Modenab”, “Details”
“Koncrpykuus mogenun” [1, 26, 27].

BECTHUK POCCUMCKOM AKAIIEMUH HAYK

Takum 06pa3oM, B PYCCKOSI3BIYHBIX OMMCAHMSIX
areHT-OPUECHTUPOBAHHBIX MOl yXKe CIOXUIICS
cBOEcOOpa3HbIil cTaHaapT Tpex “K”:

1. KpaTtkuit 0630p.
2. KoH1emnusg.
3. KoHcTpyK1us.

O06pa3Ho BhIpaxasichb, KpaTKuit 0030p, KOHILIEII-
LIMSI U KOHCTPYKIIMSI — 3TO TPU KUTa, HA KOTOPBIX
JIOJKHO JIep>KaThCsl TPAMOTHOE U TTOC/IeIOBATEbHOE
OolMcaHue areHT-OPUMEHTHUPOBAHHBIX MoOJeeil Ha
pycckoM si3biKe. UMeHHO JaHHasi TPEXKOMITOHEHT-
Has CTPYKTypa MOJIOXEHa B OCHOBY IpejiaraeMoro
HaMmu ImpoTtokoJia. TabiuuHas popma MpoTOKOJIa BbI-
OpaHa co3HatenbHO (Ta6ia. 3). OHA MO3BOJSIET UC-
MOJIb30BaTh €ro Kak IIa0Ja0H IJISl 3alIOJIHEHMS JIM0O
KaKk TJlaH OIMCaHusl pa3paboTaHHOII Mojaeau Ha
ycMoTpeHue aBTopa. Eciu apTop npennoyuraet Tad-
JIMYHYI0 (hOopMy NPOTOKOJIA, €ro BCeraa MOXXHO JaTh
MPUIOXKEHUEM K CTaThe, UCITOJIb3ysI OCHOBHOI TEKCT
IJIs1 60Jiee MOAPOOHOTO OMUCaHUS TOM YacTu paspa-
0OTOK, KOTOpast obJamaeT HaMOOJbIIECH HOBU3HOM
WIN TPAKTUYECKON 3HAYMMOCTBIO.

BaxxHbIM oTIMYMEM IIpedjaraeMoro MpOTOKoJja
OT MMEIOLIMXCSl 3apyOeXKHBIX CTaHIAPTOB SIBJSICTCSI
Hajqnuyre MHGopMauuy o0 yIIpaBiiseMBIX HapaMeT-
pax MOIeNId YW BBIYMCIMTEIBbHBIX 3KCIIEPUMEHTAaX,
KOTOPBIC MOTYT OBITh IIPOBEACHBI JIMLIOM, [IPUHNMA-
IOIIMM pelleHuUs, M1 anpoOaliiy yIIpaBIeHYECKUX
posneiictBuii. Crenyer orMeTHTh, 4To Bce ODD-
MPOTOKOJIbBI PEKOMEHAYIOT TOOABJISITh B CTAThIO pa3-
Jell “DKCIepUMEHThI” MOCJe OMMCAHUS MO IIPOTO-
KOJIy M He BKJIIOYAIOT €ro B caM CTaHIapT, Ha3bIBas
CTaHAAPTU3ALMIO OIMMCAHUs UMUTALIMOHHBIX 9KCITe-
PYMEHTOB CJIOXKHOM 3amaydyeit, 3aciayKMBaIOIIEU OT-
JIETBHOTO TTOApoOHOro paccmorpeHus [8]. OngHako B
npujaoXeHUU S7 K mocjieaHeil BepcuM IIPOTOKOoJIa
BCE-TaKM HAIOTCSI COBETHI II0 JTOKYMEHTUPOBAHUIO
KanTnOpoBKM, BepUPUKAIUN M aHajM3a MoAeJeid.
B TO Xe BpeMs [IJIsl IPUKJIagHbIX areHT-OPUEHTHUPO-
BaHHBIX MOJIEJIE OMUCaHue CIIOCOOOB MPOBEICHUS
9KCIEPUMEHTOB I10JIb30BaTeJIEM KpaliHe BaxKHO, MO~
CKOJIbKY PACKpPbIBAET HE TOJIBKO BO3MOXHOCTH MO/JIE-
JIM, HO U €€ IIpegHa3HavYeHue.

Ha Ham B3misim, MCNoOb30BaHWE MPOTOKOJA
JOJIKHO CTaThb O0s13aTEJIbHOM 4YacThl0 MyOaMKaLAiA
0 AareHT-OPUEHTUPOBAHHOMY MOJIEJIUPOBAHMUIO.
B nepByo oyepenb Takoro TpeOOBAaHUS BBITOJHO
NPpUACPXKUBATLCS PEOAKLMUSAM HAYYHBIX >XYPHAJIOB,
TMOCKOJIBKY 3TO 3HAYMUTEJBHO YIIPOCTUT IPOIIECC pe-
HeH3upoBaHus. KaTeropuuHbIil 0TKa3 aBTopa OT UC-
MOJIb30BAHUS CTAHIAPTHOTO MPOTOKOJIa MOXET pac-
LICHUBAThCSI KaK IIONbITKA NyOJMKalMu HeKadye-
CTBEHHOTO Marepuajla U CIYyXWUTb OIHUM U3
Mpu3HaKoOB 1ceBI0-AOM, K KOTOPEIM MOXHO TaK:Ke
OTHECTU: pa3MbIThie (POPMYIUPOBKU U OTCYTCTBUE
KOHKPETUKMU NPU OIMMCAHUU areHTOB U UX MOBEHE-
HUSI, YMCTO BepOajibHOE OIMcaHue 0e3 (popmaam3a-
LI, OTCYTCTBUE NMH(OPMALIMK O IPOTPaMMHOI1 pea-
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Ta6muna 3. TabnuuHas popma mpoTokosia

CTpyKTYpHBIE 3JIEeMEHThI

BcnomorarenbHbie BOITPOCHI

1. KpaTkmuii 0630p

Haspanue monenu

Ectb u y Monenu odunmanbHoe noiaHoe Ha3BaHue? Eciu na, To kakoe? EcTb iu KpaT-
koe HazBaHMe? [Tom KaKMM Ha3BaHMEM PacCIIPOCTPaAHSIETCST MPOTPAMMHBbII TTPOIYKT?

ABTOpBI-pa3paboTYMKU

Kto siBsieTcst pa3paborunkamu Monenun? KoMy mpuHaniexarT mpaBa Ha MOJENb?

Llenp 1 mpenHa3HaueHUe

Kaxkosa 1ens mogennposannsa? Kakoso npennasHayenue mouean? st KOoro u 3a4eM
CO3JaHa MOJEND?

CTpyKTypHBIe OJIOKU

W3 kakmx noagMozeseit coctout moaenb? Kakue 3agaun, COOTBETCTBYIOIIME LETU U
MpeaHa3HAYeHUIO MOJIEIIN, pelllaeT KaXIblii CTPYKTYPHBIN 610K?

Tunel areHTOB

Kaxwe TUIIBI areHTOB TPUCYTCTBYIOT B Monen? KakuM o0beKTaM pealbHOCTH OHU CO-
OTBeTCTBYIOT? ECTb /11 KOJIJIEKTUBHBIE TUITBI areHTOB WJIM YPOBHU UepapXuu?

Buewnsis cpena

YTo cocTaBisIeT BHELIHIOW 11 areHTOB cpeny? Kakue o0beKThl, KpoMe areHTOB, IIPU-
CYTCTBYIOT B Mofaeau? Kak mpocTpaHCTBO BKJIIOUEHO B MOJENb?

XapaKTepUCTUKU areHTOB U
cpenbl

Kakymu kauecTBEHHBIMU U KOJIMYECTBEHHBIMU XapaKTepUCTUKAMM 00J1a1al0T areHThI
¥ cpena B Momenn? Kakue nepeMeHHbBIE MCITOIB3YIOTCS i1 (popMain3ay XapakTe-
puctuk? Kakue 3HaueHUS OHM MOTYT IPUHUMATD U KaKue eIMHULIBI U3MEPEHUS UMeE -
10T1? Kakue xapakTepuCcTUKU SIBJISIFOTCS YCJIOBHBIMU U OIIPEACISIFOTCS 3KCIIEPTHBIM 1Ty~
TEM WU B Ipoliecce KaauOopoBKu?

M cTouHuKy 1aHHBIX

Kakne ncToYHMKN MCOIb30BaHbI IJIsl HAIIOJTHEHUSI MOJIEIU p€ajJlbHbIMU JAHHBIMU 1
OINpeACICHUA XapaKTCPUCTUK ar€HTOB U X MHOBeAeHUS?

Macuitab

B xakux eqmHUIIAX U3MepsieTcs BpeMsl B Monenu? YeMy paBeH IIar MOJIeIMPOBaHUS?
B xakom Macirabe peammsoBaHa Monenb? MiMeeTcs i BO3MOXHOCTh MacIITaOMpOBaHMS?

2. KoHuenuust Moaem

TCOpeTI/I‘IeCKaH OCHOBa

Kaxkue o01me KoHIemmy, TeOprX WIK TUIIOTE3k] JieXaT B oCHOBe Mone? Yem 060CHO-
BaH UX BBIOOP?

JoryiieHust 1 orpaHudeHus

Kakwne JOITYHICHHNA U OrpaHUYCHMUA UCITIOJIB3YIOTCA B Monaean?

JlnHaMuKa BHEILIHE cpembl

Kaxne namMeHeHrsI MOTYT IPOMCXOIUTh BO BHEIITHEH cpene U B KaKOM mopsiake?

IToBeneHue areHTOB

a) O01as xapakTepucTuKa roseneHus. Kakue neiicTBus 1 B3aUMOISICTBUS MOTYT CO-
BepiaTh areHThI? KakoBa ouepEéaHOCTh 3TUX AeCTBUi? B KaKMX COCTOSTHUSIX MOTYT
HaxXOIWUThCSI areHTHI U KaKue Mepexoabl coBepiaTh?

6) Bocripusitie. Kakyio nHbopMaIuio o IeiCTBUAX APYTUX aTeHTOB U COCTOSTHUSIX
BHEIIIHEI cpeabl COOMPAOT WIM ITOJIYYaroT areHThl? SBnsieTcs 11 nHdopManus mo-
Hoi1? Bo3MOXXHO 11 uckaxeHue nHopmauuu?

B) [IpuHsTHE pelieHuit. MOTYT 1M areHTbl IPUHUMATh UHAWBUIYaJIbHBIC WA KOJIJIEK-
THBHBIE perieHrs? Kakue nmpaBuiia MpUHSATHUS pelieHnui ncnoib3ytor? Kak moseneHue
NPYTUX areHTOB M U3BMEHEHUS BHEIITHEH cpebl BIUSIOT Ha IPUHSTHE PEIIeHU areH-
Tamu? Kakum o6pa3oM yuuTbIBaeTCsl HeonpeaeaeéHHOCTh? Kak yuuThIBaeTcs reTepo-
TEHHOCTb areHTOB? Pa3HOPOIHBI JIM areHTHI B TIPUHSITUN PELICHUI?

r) O6yueHne. CnocoOHBI JIM aTeHTHI K 00ydeHnIo 1 amanrauun? Kak areHTB MEHSTIOT
MpaBUJIa IPUHSATUS PEIICHUM U MOJEIN TTIOBEIEHUS B 3aBUCHMOCTH OT CBOETO XM 3-
HEHHOTO onbITa?

1) [MporHo3upoBaHue. CIIocOOHBI JIM aTeHTHI K TIPOTHO3UPOBAHUIO MOCJENCTBUI CBO-
WX IeHCTBUI U BBIOOPY ONITUMAJIBHBIX pellleHni? Kakue maHHbIe UCTIONB3YIOT ISt
MpPOTrHO3MPOBaHUA? MOTyT In oMOaThCsI B CBOMX IPOTHO3aX?

¢) ®opmupoBaHue KOLIeKTUBOB. CIIOCOGHBI I ar€HThI 00bEAUHSITHCS B TPYIIITBI MU
KoyuteKTuBbI? Kak oT/imyaeTcsl KOJJIEKTUBHOE TTOBeIeHE OT MHAMBUIYaJIbHOTO?

CT0XaCTUYHOCTD

Kaxkuie ripoliecchbl 1 COOBITHS B MOJIENIH SIBJISTIOTCSI CITy9aifHBIMU VT YaCTUYHO CITydaii-
HbpIMHI? YeM 5T0 000CHOBaHO?
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Ta6mma 3. OkoHUaHUe

MAKAPOB u mp.

CTpyKTYpHBIE 3JIEMEHTBI

BcnoMorarenbHbIe BOIIPOCHI

VrpasisieMble ITapamMeTphbl 1
anpo0balus ynpaBjcHYe-
CKMX pELIEeHUI

Kakme mapamMeTpsl MOIEIM MOTYT MEHSThHCS 3K30reHHO? YeM 3T0 060cHOBaHO? Kak
39TO COOTHOCHUTCSI C TIOTHOMOYUSIMU JINLI, IIPUHUMAIOIIUX PEIIeHUs, 111 KOTOPBIX
npenHasHayeHa Moaeiab? Kakue pernieHus mo3BosIeT apoOrupoBaTh MOIEIIb ITyTEM
M3MEHEHUs SK30Te€HHO YIIpaBJIsieMbIX ITapaMeTpOB?

3. KoHcTpykuusa moaenn

Oo1me cBeaeHUs

Ha kakoM s13bIKe MporpaMMUPOBaHUS 1 B KAKOM cpelie UMUTAIIMOHHOTO MOJICIMPOBa-
HUS peann3oBaHa Moaenb? KakoBel cucteMHbIe TpeboBaHus? Kakue Bepcuu Moaean
cyliectByloT? JlocTymnHa Jiu Mozesb J1s1 O3HAKOMJIEHUSI U CKauMBaHUs1?

BBon naHHBIX

Kaxk ocy1iecTBisieTcst BBOI JaHHBIX B Moaen? VICIIONIb3YIOTCs JIU TaHHbIE U3 BHELITHUX
ncrouHnkoB? Kakue naHHBIe M OTKya MOAEIb CUMTHIBACT?

YcraHoBKa Ha4aJIbHOTO CO-
CTOSTHUS

Kax (opmupyercs HauasibHast MOMYJISIIYS U 3a0al0TCSI CTAPTOBBIE XapaKTePUCTUKHU
areHTOB 1 BHelIHe# cpeabl? CYUTHIBAIOTCS JIM XapaKTePUCTUKU U3 6a3bl JaHHBIX WU
3a1al0TCs C MCIIOJIb30BaHeM (PYHKIIMI pacIipeaeaeHus BeposaTHocTeit? B kakoM mo-
psinke? CKOJbKO areHTOB KaXIOro TUIa CO3JaETCsI B MOJEIN B MOMEHT 3aIrtycka?
MOXHO I 3K30Tr€HHO MEHSITh CTAPTOBOE UMCJIO areHToB? Kakoit MOMEHT peaibHOTO
BPEMEHU COOTBETCTBYET CTapTy MOJEAN?

JleiicTBus Ha 1are

Kakue mpoliecchl ¥ B KAKOM TTOPSIIKE 3aITycKaloTCs Ha 11are MoaeaupoBaHus? Kakue
aJIrOpUTMBI M POPMYJIBI, COOTBETCTBYIOIIIME STUM IPOIIECCaM, 3a1al0T B MOMIEIH TTOBe-
JIeHWe areHTOB M U3MeHeHue BHelTHell cpenbl? Kak ¢hyHKIIMOHUPYIOT U B3aMOIeii-
CTBYIOT MEXIy CO00i1 CTpYKTypHBbIE OJIOKH MOAeau (IIOOMOAEIN)?

BrIBOI DaHHBIX

Kakwne nannbie cooupariorcs B Mmoaenn? Kakue 13 HUX BBIBOISTCS Ha KpaH, B 6a3y
MIAaHHBIX WJIX BO BHELIHIO cucTeMy Busyanusdanuu? Kakue criocodbl 1 ypoBHU arpe-
TUPOBAHMUS TaHHBIX IPUMEHSTIOTCST?

Tlonnepskka IpUHSTUS pe-
LIEHUI

Kakum o6pa3om ocyliecTBaseTcs MoaaepKKa MpuHITUs pelrenunii? Kak oprannzoBa-
HO B3aMMOJIeHICTBHE MPOrpaMMbl C KOHEUHBIM T10JIb30BareieM? MimeeTcst i pyKoBOII-
CTBO ITOJIb30BAaTEsI WJIM MHCTPYKLIMS K iporpamme? Kakre MHTepaKTUBHBIEC dJIEMEH -
ThI yIIpaBJICHUS JOCTYITHBI MTOJIb30BaTe0? Kakum yripaBiisieMbIM ITapaMeTpaM OHU

cooTBeTCTBYIOT? Kakue TUIIBI 9KCIEPUMEHTOB MO3BOJISIET IIPOBOAUTH Moaenb? Ipen-
JlaraeTcsl JI IepeuyeHb BCTPOeHHbIX cleHapueB? [IpeagycMoTpeHa iu BO3MOXKHOCTb 3a-

IaTh MMOJIb30BATEJILCKUM CLIeHApUii?

HcTouHuk: pa3paboTaHO aBTOPaAMU.

JIM3alu MOAeIM JIN00 (popMyJIMPOBKM BUAa “MO-
JIeJIb MOXET OBITh peajiu30BaHa B ...” .

OpnHako, 3TO He 3HAUMT, UTO OMMCaHUEe Mojelieit
JIOJIKHO CTaTh CTPOro (hOpMaTUu30BaAHHBIM U JIUIIEH -
HBIM HAYYHOTO TBOPYECTBA: OMUCAHUE IO TPOTOKOIY
B TabJIW4YHON (opMe MOXKET HCIOJIb30BaThCsl Kak
HacIopT MOJEIH U MPEdOCTaBISIThLCI B PEIAKIIUIO B
BUIE TIPUJIOXEHUS K CTaTbe, YTO MO3BOJIUT HE Me-
HSITb aBTOPCKUI CTWJIb U3JIOKEHUSI U TTofgavyy MaTe-
puana M Jaxe CTPYKTYpHUPOBAaTh OCHOBHOM TEKCT B
dopmare IMRAD. B kagecTtBe 00pas3ioB KOPpPEKT-
HOTO TEKCTOBOI'O OINMUCAHUSI MOAEe U UX BO3MOX-
HOCTeil MBI PEKOMEHIyeM WCIIOIb30BaTh CTAThU:
“HUmutanmss ocOOEHHOCTEM pepOayKTUBHOTO ITOBE-
JICHUSI HaceJeHUsl B aTeHT-OpUEHTUPOBAHHOM MO-
menu peruona” [28], “emorpadudeckass areHT-
OpMEeHTHUpOBaHHAsA Mojelb Poccnmm m olleHKa eé
MPUMEHVUMOCTH U151 peLIeHUS TTPaKTUIECKUX YITpaB-
JieHueckux 3agad” [29], “AreHT-opueHTUPOBaHHAas
nmeMmorpadudeckas Moneinb JdampHero BocTtoka Kak

BECTHUK POCCUMCKOM AKAIIEMUH HAYK

WHCTPYMEHT TONACPXKHN TIPUHSITUS YIIpaBJIeHYe-
ckux pemeHuit” [30].

IMomuepkuém, uTo mpemraraeMbiit 3K-1mpoToKoI
BIIEpPBBIC TIPEACTABJICH B JaHHOM CTaThe U paHee He
WCIOJIL30BAJICSI HAMU B TIOJTHOM OOBEME B HayYHBIX
NyOJIMKaLUsIX, OJHAKO OH YJYUTHIBAaeT M 000OIIaeT
HaAKOIUJICHHBIII aBTOpaMM YHUKAJIbHBI MHOIOJIET-
HUIT OITBIT OIMCAHUS areHT-OPUEHTUPOBAHHBIX MO-
Ielieil, mpegHa3HAYeHHBIX IS anpobalur yrpaB-
JIEHYECKMX PEelICHMIA, ITO3BOJIIET N30eXaTh OLIMO0K
U HETOCKA3aHHOCTU B OIMMCAHUU MOAEJEi, caenaTh
MIpeAcTaBlICHUE CIOXHBIX pe3yJbTaToB OoJyiee MOJ-
HBIM, HO B TO X€ BpeMsI IIOHSITHLIM U IIPO3PavHbIM.

OCHOBHBIMU  IIPEUMYIIECTBAMU IIPUMEHEHUS
MMPOTOKOJIA AJIs1 aBTOPOB CTaHYT YIPOILEHUE TTpoLec-
ca ONMCAHUS MO 3a CYET MCIIOJIL30BAHMS T'OTO-
BOTO 11a0J0HA, 0e3 omaceHusI 3a0bITh MJIM IPOITY-
CTUTb YTO-TO BaXKHOE; IJISI peIaKINii HayYHBIX XKyp-
HaJIOB — IIOBBIIIEHME KayecTBa ITyOJMKYEMBIX
MaTepuaJoB UM YCKOPEHUE PaCCMOTPEHUSI PYKOIU-
Ne 4
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ceit; 111 pelleH3eHTOB — YINPOIIeHUE TIpoliecca pe-
1IEH3MPOBaHUsI Ojarogapsi XOpoOlIO CTPYKTYpUpPO-
BaHHOI M OoJiee MOJHOW MHGpOPMAIIUU O MOIEJISIX;
JUJTSI yIIpaBJIeH1IeB — MOBbBIIIIEHNE TOCTYITHOCTU Hay4-
HBIX pa3pabOTOK M YIPOIIEHNE MoucKa MOAPSIAYM-
KoB. TakuM 00pa3oM, NIpUMEHEHUE MPOTOKOoJIa Oy-
JIeT BBITOJTHO BCEM.

KpomMe ToOro, craHmapTm3oBaHHOE OIIMCaHUE
AOM MoxeT OBITh UCITOJIb30BAaHO IIPY CO3TAHUU OT-
KPBITOTO peecTpa Mofejieii, B KOTOPOM YIpaBJICHIIbI
cMoryT Haitu nonxonasiryio AOM u/unmm pa3padbor-
yuKOB. B TakoM peecTpe Ha OCHOBAaHUU 3aMlOJIHEHUS
¢opM, COOTBETCTBYIOIIMX CTPYKType IIPOTOKOJIA,
MOXeT OBITh C(POPMUPOBAH MACIIOPT MOMIEIN, a Ca-
MOI1 MOJEJNM TIPUCBOEH WMHAWBUIAYAJIbHBII WUIEHTHU-
¢ukaumoHHbBI1 HOMep. IloucK M cpaBHEHHUE IIPO-
rpPaMMHBIX IIPOAYKTOB B PEECTPE MOXKET OCYIIEeCTB-
JIATBCS TI0 KJIIOYEBBIM XapaKTepHUCTUKaAM U CO
BpeMEHeM CTaTh HACTOJILKO Xe IPOCTBIM M yH00-
HBIM, KaK BBIOOp TOBapa B HHTEpHET-Mara3mHax
IEKTPOHUKMU.

% %k ok

IIpeumylliecTBa cTaHAAPTU30BAHHOTO OINMUCAHUS
MoeJeil OYEeBUIHBI, OJHAKO Ha IIPOTSIKEHWU BCEX
17 et cymecrBoBanusg ODD-npoTrokona pa3pabor-
YUKU 33JaI0TCSl BOIPOCOM O MPUUYMHAX €ro HeA0CTa-
TOYHOM, Ha UX B3LJISII, PACIIPOCTPaHEHHOCTU. buo6-
JIMOMETPUUYECKMI aHaJIM3 C HCIIOJIb30BaHUEM 0a3bl
IAaHHBIX Scopus, NPpoBeAEHHKIN B padoTe [9] B 2021 1.,
rnmoxasaj, 4yto, HaunHas ¢ 2006 ., Korga ObLI ITpeaio-
KE€H IIPOTOKOJI, €T0 MOITYJISIPHOCTh IIOCTOSIHHO pac-
TET W YMCIO WCCaeaoBaTesei, MPeArnoUYnTaOIINX
CTaHAAPTU3UPOBAHHOE OIIMCAaHWE CBOCl MOAEu,
YBEJIMUMBAETCS; TeM HE MEHEee ¢ YYETOM pocTa oo1Ie-
ro koiaudectBa crateii 06 AOM B OTHOCUTETBHOM
BBIpaXXEHUU PaCIIPOCTPaHEHHOCTh IIPOTOKOJIA IIPaK-
TUYECKM He MeHseTcs. Yaie Bcero mpoTOKOJ HC-
roJyib3yercs B cTarhbsx “The Journal of Artificial Soci-
eties and Social Simulation” (JASSS). Ha nHam
B3IUISIZT, 9TO OOBSICHSIETCS HE CTOJBKO CIEeIIM(UKOM
KypHaJja, CKOJbKO MpeacTaBJIecHHON B pa3aeie “Iis
aBTOPOB” OTKPBITOM pPEKOMEHIALMell pemaKIuu
XXypHaJia UCIIoIb30BaTh B pykonucax ODD-nporo-

KoJ1*. ABTOpPBI HE 00s13aHbl CJIEI0BATh JaHHOM PeKo-
MEHAAUM U CaMU BBIOMpAlOT ¢opMaT OITMCAHUS,
omHako npuMeHeHre ODD-TpoToKoiia ITocTereHHO
CTaHOBUTCSI TPU3HAKOM XOPOIIIETO TOHA, YBaXXKCHUS
K KOJIJIeTaM ¥ TOTOBHOCTH K auajiory. B meiom xe 1o
JPYTUM 3KypHaJlaM ITOKa CKJIaAbIBAeTCsS MHTEpeCcHast
CUTYyalMs: TIPOTOKOJI MCIIOIb3YyeTCsl OOIbIIIEe B METO-
JIOJIOTMYECKUX CTAThSIX U CTAThSIX O CAMOM ITPOTOKO-
JIe, YeM B CTaThsIX 00 ar€HT-OPUEHTUPOBAHHBIX KO-
HOMMYECKUX MOJEIISIX. A 3HAUUT, MOTUBUPOBATh UC-
clenoBaTesieil K CTaHIapTU3UPOBAaHHOMY OMMCAaHUIO

4 https://www.jasss.org/admin/submit.html
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