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IIpennaraercst HOBBINT METOJ{ TEHETUYECKOTO IPOrPAMMHUPOBAHHUS, [TO3BOJIIONMINI yIYYIIUTE CIIOCO0 MOCTPOCHUS (QYHKIMU
HPUCIIOCOOIEHHOCTH JUISl TeHETHYECKUX alrOPUTMOB, IIPOBOASAIINX TECTHPOBAHUE O0COOEH IyTeM CUMYJISIIUK OKpYsKaromiei
cpensl. MeTos 1mo3BoJIsieT aBTOMATHYECKH MOAOUPATh IapaMeTphl BHEIIHEH CpeJibl, YTO NMPHUBOJMT K YIIyUIICHUIO KauyecTBa
reHepupyembix ocobeil. B xoxe uccnenopanmii Ha npuMepe 3agaun 00 «TepupoBaHHON AUIEMMeE Y3HHKa» ObUIO MTOKA3aHoO,
YTO pa3pabOTaHHBINA MOAXOJ] MPHUMEHUM JUIS TeHepaluyu aBTOMATHBIX MPOrpaMM B 3aJayax, IJe MOBEACHHE OKpYsKarouei
Cpebl MOXKET OBITh OMHCAHO C MOMOIIBIO KOHEYHOTO aBTOMATA.

KnioueBble ¢/10Ba: TeHETHIECKOE MPOrPAMMHPOBAHIE, KOHEUHBII aBTOMAT, aBTOMATHOE IPOTPAMMUPOBAHHE.

BBenenue

Beruncienne (GyHKIUM MPUCHOCOOICHHOCTH HA OCHOBE CHUMYJIIIMM BHEIIHEH Cpe/ibl MOJYyYMIIO Hau-
GonpIIee pacpocTpaHeHHe O6Jarogaps cBoeil OUYEeBHIHOCTH U MPOCTOTE. B HEKOTOPBIX CHUTyalusax 3TOT HOIXO.
TaKXKe MPEICTaBISACTCS eIMHCTBEHHBIM BO3MOXKHBIM, IIPH 3TOM MHOMKECTBO ITaPaMETPOB CPENbI, KOTOPOE HC-
MOJIB3YETCS JIUIsl BHIUMCIICHUS (DYHKIMH MPUCIOCOOICHHOCTH, HAMHOTO MEHBIIIE MHOYKECTBA BO3MOXKHBIX Mapa-
METPOB Cpebl. DTO MHOXKECTBO, KaK MPABUIIO, 33J]a€TCS alPHUOPU, UCXOSI U3 IBPUCTHUCCKUX COOOPaKCHHA.
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ABTOMATUYECKUX NOABOP NAPAMETPOB BHELLUHEW CPE[bI...

Ienpto maHHOI PabOTHI ABISETCA CO3MAHHWE METOMAA, MO3BOJILIOIIEIO OXBAaTHTH OOJBIIYI0 YacTh MPO-
CTPAHCTBA BO3MOKHBIX ITapaMETPOB BHEITHEW CPEIbl, TIPH 3TOM COXPAHSS IPUEMIIEMYIO CKOPOCTh pabOTHI reHe-
THYECKOT'0 aIrOPUTMA.

[Tpu npuMeHeHUH aBTOMATOB B NPOrPaMMHUPOBAHUM, KaK MPaBUIIO, HCIOJIB3YIOTCSI HE a0CTPaKTHBIE MO-
JIelI aBTOMATOB, a MOJIeJIb aBTOMAaTU3UPOBAHHOT0 00beKTa [1], 00bequHsIOIas YIPaBIISIOIINIT aBTOMAT U 00b-
€KT YIIPaBIICHHS.

BaxxHast uepTa yCTpOWCTB ynpaBicHUs BCeX aOCTPAKTHBIX MAaIIMH — HX KOHCYHOCTh. YTIPABJISIONIUNA aB-
TOMAT HE TOJIBKO UMEET KOHEYHOE YMCIIO0 COCTOSHHUMN, HO, KPOME TOTO0, peajn3yeMble UM (YHKIIMU NEepeX00B U
BBIXOJIOB OTIEPHPYIOT UCKITIOUYUTEIFHO KOHEYHBIMA MHOXKECTBaMHU. VIMEHHO 3TO CBOMCTBO ITO3BOJISIET OUCHIBATH
JIOTHKY TOBEICHHUS MAIIMHBI SBHO — B BHJE TaOMHUIIBI WK Tpada mepexoqoB. [103ToMy cBOHCTBO KOHEYHOCTH
YCTPOWCTBA YIpPaBICHUS HEOOXOAWMO COXPAaHUTH NPU MOCTPOCHHWH MOJENTH aBTOMAaTH3HPOBAHHOTO OOBEKTA.
Bornee Toro, 3T0 CBOMCTBO IETI€CO00Pa3HO YCHINTDH CIEAYIOMMM He(QOpMaIbHBIM TPeOOBaHHEM: YHCIIO YIIPaB-
JISTIOIUX COCTOSIHWM, BXOIHBIX M BBIXOJTHBIX BO3JACUCTBUN JOHKHO OBITH HEOONBIIUM (0003pUMBIM). YTIpaB-
JISIOIIMN aBTOMAT C ThICSYCH COCTOSIHUMN, 0€3yCIIOBHO, SIBIIETCS. KOHECYHBIM, OJTHAKO U300pa3uTh ero rpad nepe-
XOI0B MNPAKTUYCCKHW HEBO3MOXKHO, YTO CBOAWUT HAa HET MPCUMYLICCTBA SABHOI'O BBIJACIICHUA YIPABJIAIOMINUX CO-
CTOSIHUU.

HamnpoTus, 4nciio cocTosiHMi 00BbEKTa YIIPaBIEHHUS MOKET OBITh CKOJIb YTOAHO OOJbIIUM (TIpH Iepexoje
OT MOZIEIH K MPOTrPaMMHON peasM3alii OHO C HEOOXOAMMOCTBIO CTAaHET KOHEYHBIM, OJTHAKO MOXET OCTAThCS
Heo003puMbIM). B mpornecce paboTsl ynpasisiiomeMy aBToMaTry TpeOyeTcs MoiydaTh HHPOPMAIHIO O COCTOS-
HUM 00BEKTa YIPaBICHUS U M3MEHATD ero. OJHaKO B CHITy CBOMCTBa KOHEUHOCTH aBTOMAT HE MOXKET HAIIPSIMYIO
CUHTHIBATH W 3aIMCHIBATh 3TO COCTOSTHHE. J{J1s 3TOT0 M TpeOyroTCs omepanni o0bekTa ynpasieHus. Hebompmoe
YHCIIO 3aIPOCOB, BO3BPAIIAIOIINX KOHEYHEIC 3HAUCHHS, ITO3BOJISICT aBTOMATY TTOy9aTh HHPOPMAITHIIO O COCTOS-
HUSIX 00BbEKTa yNpaBJIeHUsl, KOTOPYIO OH criocobeH oOpaboraTh. Hebouibioe Ynucio KoMaH | UCTIONb3YeTCs JUIs
«KOCBEHHOT'0» N3MEHEHHS COCTOSHUI 00beKTa yIpaBICHNUS.

Ha puc. | criomesME cTpenkaMu 0003HAYEHBI THUIIMYHBIE JJIS IPOTPAaMMHBIX peai3aluii BUABI B3au-
MOJICUCTBHSI MEX/y aBTOMaToOM, OOBEKTOM YNpaBJIEHHUs M BHEUIHEH Cpefoil. ABTOMAT 10JIy4aeT BXOAHBIE BO3-
JIEWCTBHS KaK CO CTOPOHBI CPEJIbl, TAK U OT 00BEKTa YIIPaBICHHS.
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Puc. 1. Mogenb aBTOMaTu3npoBaHHOro obbekTa

[TyHKTHPHBIME CcTpeTKaMi 0003HAYeHBI MEHEE pacIpOCTPaHEHHBIE, XOTA U BO3MOYKHBIC, BAPHAHTHI B3aH-
MoOJIefiCTBHSA. ABTOMAT MOYKET OKa3bIBaTh BBIXOJHOE BO3ACHCTBHIE U HA BHEIIHIOW cpeny. OIHAKO TaKUX CBSA3EH
00OBIYHO MOXHO H30€XaTh, BKIIOUMB BCE YIPaBIIEMbIe aBTOMAaTOM CYIIIHOCTH B COCTaB €ro OOBEKTa ympaBie-
Hus. OTMETHM, YTO B MIPOTPAMMHPOBAHHUH, B OOIIEM CIydae, pa3iniue MeXIy OOBEKTOM yIPaBIICHUS U BHEII-
HEH cpelioif HOCUT CKOpee KOHIICNTYalbHbIH, a He popMasbHbIH xapakTep. Co31aBas MOJIENIb CHCTEMBI CO CII0XK-
HBIM MTOBEICHUEM, Pa3pabdOTUYMK MPOU3BOINT €€ JCKOMITO3HUIIMIO Ha aBTOMATU3UPOBAHHBIC 00BEKTHI, OMPEACIIss
TEM CaMbIM OOBEKT YIPAaBJICHUS KaXIOr0 aBToMara. B IensX MUHHMH3AIUH CBA3CH MEXIy MOIYJSIMH IPO-
TPaMMHOUN CHUCTEMBI LIEIeCO00Pa3HO MPOBOAUTH ACKOMIIO3UIIUIO TAKUM 00pa3oM, 4TOOBI aBTOMAT OKa3bIBAJI BEI-
XOJHBIC BO3JICHCTBHS TOJILKO Ha COOCTBEHHBIH OOBEKT ympasicHUsA. Kpome TOro, 00bEeKT yIpaBICHUS MOMKET
B3aUMO/JIEHCTBOBATh C BHEUIHEN cpeiol HanpsMYyIo.

IIpennaraemslii MeTO

B pamkax naHHOM paOOTBI paccMaTpUBAETCsl CUTYallys, B KOTOPOM MOBEAECHHE BHEIIHEH Cpe/ibl aBTOMa-
TU3UPOBAHHOTO O6’beKTa MOXET 6I)ITb npeACTaBJICHO B BHUJC KOHEYHOI'O aBTOMATa. B stom CJIyyac BHCUIHSAA
cpeza cama MOYKET PacCMaTpPUBAThCS KaK aBTOMAaTH3MPOBAHHBIN OOBEKT, UTO MIOPOXKIAET CXEMY, N300PKEHHYIO
Ha puc. 2.

OTMeTuM, 9TO MOJy4eHHast MOJIENb OYeHb y/I00HA BBHLY €CTECTBEHHOCTH B3aUMOJICHCTBHUS €€ KOMIIOHEHT.
O0MeH nHbOpMAIHEH MEXITy aBTOMaTH3UPOBAaHHEIM O0BEKTOM M BHEIIHEH cpeloil BeJeTCs Yepe3 BXOIHBIC U BbI-
XO/IHBIE BO3AEHCTBHS YIPABIAIOIINX aBTOMATOB, a TAKXKE Yepe3 B3aMOICHCTBHE 0OBEKTOB YIPaBICHHS.

Taxke MOXHO BBIIETUThH KJIACC 33/1a4, B KOTOPBIX MOJPa3yMEBAETCS] HAIMUHE HECKOJIbKHX aBTOMAaTHBIX
MpOrpaMM C OJMHAKOBBIMU Ha0OpaMu BXOAHBIX U BBIXOAHBIX BO3JCHCTBHH, UTPAIOLIMX B HEKYIO UIpy. B aToM
cilyyae JUIsl KaXXJ0ro M3 UTPOKOB BHELIHEH cpelioi OyIyT ABIATHCS €ro ONIIOHEHTHI, 2 BXOAHBIMH BO3ACHCTBUS-
MU YIPaBJIAIOUICTO €ro aBToMaTa — BbIXOAHBLIC BO3Z[el710TBH)I aBTOMATOB OIIIIOHCHTOB, HWJIM HX (byHKIJ,l/ISI

[ Z N- — X ,rne N — 4ucio UTpOKOB; Z — MHOXECTBO BBIXOJHBIX BO3AeHcTBH; X — MHOXECTBO BXOJ-
HBIX BO3JCHCTBUH.
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Puc. 2. Mogenb ¢ aBTOMaTM3nMpOBaHHOWN BHELLHEN cpeaon

[Tyctp 3anana QyHKUMS NPHUCIIOCOOIIEHHOCTH ft(i, e) s 0co0M i € P, 1 yNnpaBJIAIONIEro aBTOMAaTa
BHeLIHell cpefpl e € P, . Ecian u3BecTHO MakCHMallbHOE BO3MOXKHOE 3HaueHHe QYHKLMH f; 171 BceX | | e,

Srmax = max(;, e)[ I (i, e)], TO YPOBEHb OTKJIOHEHHS OCOOM I OT ONTHMAJILHOIO MOBEIEHUS MOXKHO OLEHHTH KaK

Simli €)= frnax — £ (i, €) . Torma kauecTBO TecTa ¢ aBTOMATOM e JUIsl BCEH TOMYJIAIMMK F, MOXKET BHIYHCIATHCS

> Simlie)
ieP,
KaK CpejiHee 3HaueHne: [}, (€)= —1
7]
OjHaKo 1oAGOp OJMHOYHOTO YIPABJSIONIEr0 ABTOMATA BHEIIHEH cpelbl He sABiseTcs dQ(EKTUBHBIM
CI0coGOM BCECTOPOHHETO TECTHPOBAHHUS LENEBBIX 0COOeH. B CBS3M ¢ 3TMM Mpe/IaraeTcst XpaHUTh MHOKECTBO

TaKMX aBTOMAaTOB, KOTOpbIe OyayT 00pa30BbIBATH MOMYJIALUIO ocoOel BHemHel cpenst P, . K aroit momyns-
IIUM MOXHO MPUMEHHUTh METOJ TEeHETHYECKOTO MPOTPaMMHUPOBAHUS, HCIOIB3YS (YHKIIUIO f,-nv(e) B KadecTBe
¢yskmun npucrnocobaeHHocTr. Taxke He00X0AUMO ONpPEeAeTUTh MOAUMDUIIMPOBAHHYIO (QYHKIHIO TPHCIIOCO0-

> filie)

eeP,,,

JICHHOCTHU AJIA oco0eii n3 nonyJsinun Pt , BBIYUCIEIEMYHO KaK CPEIHEC 3HAYCHUC: ft(l) = T .
envy

Ecnu ucronp30BaTh TeHETHYECKHM AJITOPUTM JId MOITYJIAIUN P KaK COCTaBHYIO 4aCTb OCHOBHOI'O aJI-

env

TOPUTMA, TO TIOJyYHUTCS] TaK HA3bIBAEMbIH «METa-TeHeTHIeCKH» airoputm [2]. OJHaKo 3TOT aJlrOpUTM paboTa-

€T JIOCTaTOYHO JjMTeNbHOe Bpems. Jliust onmceiBaeMoil 3amaun Oosiee 3PQPEKTUBHO paboOTaeT MOIUPHKAIMS

KJIaCCHYECKOTO AJITOPUTMa, B KOTOPOH 3BOJIFONNS 00EUX IOIYJISIUN IPOU3BOJUTCS MTApAJIIETBHO.

Chopmynupyem 3Tansl MOIUGUIIMPOBAHHOTO TEHETUIECKOTO allTOPUTMA, aBTOMATHIECKH TTOIONpAaroIIe-

IO YHPaBIISIOIINE aBTOMAThI BHEIIHEH CPEbl.

1. Manuuamu3anus. Co3narorcs OBe CiaydaifHble HadaJdbHBIC MOIYJISIIUM IIEJIEBBIX aBTOMATOB M YIPaBIISIO-
IIMX aBTOMATOB BHEIIHEW CPelbl C COOTBETCTBYIOLIMMHU BXOAHBIMHU U BBIXOAHBIMH BO3JeHCTBUAMU. Pa3mep
MOIYJIAIIUI U TapaMeTpBhl TeHEepaIiy CIIydaifHbIX 0c00ei MOTYT pa3IndaThCsl.

2. TectupoBanme. Ha sTame TecTHpOBaHMS NMPOMCXOAUT BBIYHCIICHHE (DYHKLIHUH NPHCIOCOOIICHHOCTH ft(i)n

fl-nv(e) UL Beex ocobet i€ B, u ee P, . Jlns 5Toro npou3BOAUTCA MOAEIUPOBAHUE MTOBEAEHUS KaXKI0r0o

1IeJIeBOr0 aBTOMAaTU3MPOBAHHOTO 00BbEKTa i B KaxJIOM aBTOMAaTU3MPOBAHHON BHEIIHEH cpene e, pe3ynbTa-
TOM KOTOpPOH SIBIISIETCS (DYHKIIMS ft(i, e). Janee nckomple 3HaueHUs1 QYHKUUH MPUCIOCOOIEHHOCTH BBIYUC-

JISTFOTCSI TTO TIPUBEICHHBIM BhIIIe (POpMYyJIiam.

3. Ot6op. Bribop ocobeil [y MpoBEICHUsS] TEHETHYECKUX ONepauuid U (OPMUPOBAHUSI HOBOTO ITOKOJIECHUS
MIPOM3BOINTCS HE3aBUCUMO JUISl KXKIOW M3 TOIYJISIKHN, TIO3TOMY allrTOpUTM 0TOOpa He TpedyeT Moauduka-
LML

4. KpoccoBep n mytamus. Criocod 1npoBesieHHs] KPOCCOBEPOB M MyTalMii TaK)Ke HE OTIIMYAETCS OT Kilaccuie-
CKOTO alroOpuTMa, OJHAKO MOKHO c(hopMynmpoBaTh pEKOMEHIALMK MO HACTpOWKE ero mapaMmeTpoB. Kax
MIPaBUJIO, TIPH MPUMEHEHUH OIepaTopa MyTalllH 33/1aeTCsl €€ «CHIIa», ONPENeIISIONas, HACKOJIbKO OOoJbIIast
JIOTIST XPOMOCOMEI OyJIIeT MOABEpTHyTa CIy4YaiHOW MoTU(HUKanmy. JJaHHBIN MmapaMeTp, B COBOKYITHOCTH C
00IIMM KOJMYECTBOM NPOU3BOAMMBIX MYTAllMi, OMPENENACT, HACKOIBKO OBICTPO M3MEHSETCS] TEHOTHI T0-
MyJISIAA B XOJI€ BOIIOIMOHHOTO Tpouecca. [l obecnieuerns 0ombIeii CTabMIBHOCTH paboTHl MOIU(DHIIN-
POBAHHOI'O TECHETUYCCKOT'O AJITOPpUTMaA NpEIaracTcs yCTaHaBJIMBAThL 3TOT MMapaMeTp AJId MOMYJIAIUN YyIIpaB-
JIIIOIIUX aBTOMAaTOB BHEIIHEH CpC€abl HUKE, YEM I NOMYJIAIUHN LCJICBBIX aBTOMATOB.

[MpuHuMnManpHas cxeMa MOAWGHIMPOBAHHOIO I'€HETHYECKOrO ajlropurMa u3oOpaxkeHa Ha puc. 3. Ha

Hell sIBHO 0003HAa4YeHBl YaCTH AJITOPUTMA, BBIIOJIHSIOIINECS] HE3aBUCUMO ISl 00eHX TIOIYJISILUN, ¥ TOYKa, B KO-

TOPOH NMPOMCXOANT NX B3aUMOJICHCTBHE.
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Puc. 3. Cxema MOAMULMPOBAHHOIO rEHETUYECKOrO anroputMa
:‘)KCHepl/lMEHTaJIbHOE HCCJICT0OBAHUEC

DKCIIePUMEHTATFHOE UCCIIEOBAHUE MMOCTPOSHHOTO alropuTMa OBLIO MPOBEACHO HA MPHMEPE HEKOOIIe-
PATHUBHON MaTPUYHOW WUTPHI C HEHYJCBOW CyMMOMH, 0OBIYHO Ha3biBaeMoO#l «TepupoBaHHAs TUIIeMMa Y3HUKa)
(«Iterated prisoner’s dilemmay) [3].

B crarbe [4] OmHCHIBaETCS IKCIEPUMEHT C MPUMEHEHHEM T€HETHYECKOTrO ajJropuTMa JUisi TeHepaluu
CTpareruii ymnpapJjeHUsl y3HHKOM. B KadecTBe XpOMOCOMBI HCIOJIb30Balach OUTOBAasi CTPOKA, KOAUPYHOLIAs

ynpasisomyo Gyakmuo {S, P, R, T }3 — {Cooperate, Defect} . Ha Bxo1 QpyHKINH MPEIOCTABISTIOTCS HCXOBI

TpeX MpeABIIYIINX PAyHAOB UIPBI, KOTOPHIE MOTYT OBIThH CIIEAYIOIUMH:
- S(Sucker) — WTPOK OTpPUIIAJI, KOT/Ia Ipyrol Co3HaJICs;

- P(Punishment) — 00a UrpoKa CO3HaJIUCH;

- R(Reward ) — 00a Urpoka oTpuLaiy;

- T (T emptation) — WTPOK CO3HAJICH, KOT1a IpYyroil oTpuuall.

QOyHKIMS MPUCTIOCOOIEHHOCTH 0COOEH BBIUMCIUIACH IyTEM TYpPHHpA MEXIY OCOOSMH IOIJISIHU.
Crpateruu, nojy4eHHbIe B pe3yJibTaTe padoThl MOCTPOSHHOIO JITOPUTMA, UMENH MOBEJCHUE, OIM3Koe K CTpa-
terun «OKo 3a oko». B TypHUpe MHOrMe ocoOu HaOupanu Jaxke OoJblliee KOJINYecTBO OaiioB, yeM «Oko 3a
OKO», 3a CYET TOI'0, YTO OHHU YCIICHIHEC NPOTUBOCTOAIIN 0CO0SIM M3 TOH Ke MOMyJIAIU.

OKCHEepUMEHT /ISl U3y4eHUst padoThl MOJU(UIIMPOBAHHOTO ajropuT™Ma ObUT ITPOBENICH B JBYX BapHalu-
ax. O0muMH HacTpOWKaMK aJITOpUTMa OBLIH:

— pasmep nomysnun — 300;

— YHCJIO COCTOSTHMI aBTOMaTta — 5;
— BEpOSITHOCTh ckpewuBanus — 0,5;
— BeposATHOCTH MyTarmu — 0,5;

—  gous mutuszma — 0,125.

JIJIst OLIEHKHM TI0JTy4aeMOro pe3yibTaTa TaKKe MOJCUUTBHIBAJICS BBIMTPBILI JTy4dIIeld 0COOM U3 MOMYJISIIUU
npoTuB cTpaTerul «OKO 3a OKOY.

B nepBoM skcniepumMenTe QyHKIMS TPUCTIOCOOIEHHOCTH JUTs 00erX NOMyJISIUK BRIYUCIISIIACh IO OJJMHA-
KOBOMY JITOPUTMY, KOTOPBI Jajiee OyZieM Has3bIBaTh «IIPSIMbIM». B 3TOM cilyyae mpucroco0IeHHOCTh 0cO0H
OTIpEJIETISIETCSI KaK €€ CPEJHHUH BBIUTPHILI IIPH UTPE CO BCEMH OCOOSIMH M3 IPOTHBOIIOJIOKHOM momynsiiuu. [ pa-
(uKy, oTpakarolue X0/ IKCIIEpUMEHTa, IPUBEAEHBI Ha puc. 4 1 5.

Tpu xoppenupytomue Juand (1, 2 1 4) 0003HAYAIOT COOTBETCTBEHHO MUHHMAJILHOE, MAaKCUMAJILHOE U
cpenHee 3HaYeHHE (DYHKIMH TPUCIIOCOONICHHOCTH B Homyisanuu. Jlmaus 3 0003HAYaeT MPHUCIOCOOICHHOCTH
Ty4iiel 0coOn U3 MOITyJISIIUH TIPE Urpa MPOTHUB cTpateriuu «OKO 32 OKO».

Bo BTOpOM 3KcriepuMeHTe QYHKIHS MPUCIIOCOOICHHOCTH OIHOM W3 MOMyIuii Oblla 3aMeHeHa Ha 00-
paTHYI0, KOTOpasi BBIYUCISIETCS] HE KaK CPEAHUN BBIUTPBILI UTPOKA, a KaK CPEJHUI IPOUTPHILI ONMOHEHTA.

Takum 06pa3zom, o1Ha U3 TOMYJLIIKN OepeT Ha ce0s 9eTKO 0003HAYCHHYIO POJIb KOHTPOJIS KayecTBa 0Co-
Oeif 13 TPOTHUBOTIONOXKHON momymanuu. [1o rpadukam Ha puc. 6 U 7, TOIXYYEHHBIM B X0J€ KCIIEPHIMEHTA, MOX-
HO CYJIUTbH O TIOJIb3€ TAKOTrO MOJX0/1a, TaK KaK IOJydyaeMble PEIeHHUs Jy4dlle BeayT ce0st B UIpe MPOTUB HEU3-
BECTHOH UM cTpaTeruu «OKo 3a OKO».
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Puc. 6. MNMokasaHus nonynsaummn ¢ «NpsiMony» yHKLMER NpMcnocoBGneHHOCTH
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Puc. 7. MokasaHus nonynsauumn ¢ «obpaTtHom» pyHKLUMER NpucnocobneHHocTm
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NMPUMEHEHWE TrEHETUYECKOIO NOAXOOA OANnA rEHEPALIUN KNETOYHbIX ABTOMATOB

3akaouenue

TakuMm 00pa3oM, IpUMEeHeHne MOJU(PUIIMPOBAHHOTO TEHETHUECKOTO arOpUTMa K 3a1ade 00 «UTepupo-
BaHHOH JUIeMMe y3HUKa» IO3BOJIMIO HONYYUTh 0COOEH, CIIOCOOHBIX YCIELIHO COPEBHOBATHCA HE TOJBKO CO
CBOUMH CcOOpaThsiIMH, HO U C HEW3BECTHBIMH MM MPOTHBHHKAMH, YTO OBbUIO TOKa3aHO Ha MPHMEpE CTPATETHuH
«Oxo 32 oko». Mcxoas u3 3TUX pe3ynbTaTOB, MOXKHO CAENATh BEIBOJ O TOM, YTO MPEJIOKEHHBII METON ABISET-
cs1 3¢ GEeKTUBHBIM pelIeHHEeM IPOOIIeMbl, ONMCAaHHOW B HAaYase CTaThU.

JlurepaTtypa

1. TlomukapmoBa H.W., Toumnmma B.H., Hlameito A.A. Pa3paboTka OuOnMroTekH s TEHEpallul aBTOMaTOB Me-
TOJIOM T€HETHUYECKOro nporpamMmmupoBatus // COOpHHK ITOKIANIOB X MEXKIyHAPOIHON KOH(PEPEHIMH MO MSIT-
KAM BBIYHCICHUAM U m3Mmepenusm. — CI16: CIT6I'DTY, 2007. — T. 2. — C. 84-87.

2. Béck T. Evolutionary algorithms in theory and practice: evolution strategies, evolutionary programming,

genetic algorithms. — Oxford University Press, 1996.

Axelrod R., Hamilton W.D. The evolution of cooperation // Science. — 1981. — V. 211. — Ne 4489. — P. 1390.

4. Axelrod R. The evolution of strategies in the iterated prisoner’s dilemma. — Cambridge university press,
1987. - P. 1-16.

W

Kynee Bnaoumup Anamonveeuu —  Cankr-IlerepOyprckuii rocyaapCcTBEHHBIN YHHBEPCUTET MH(MOPMALUOHHBIX
TEXHOJIOTUH, MEXaHUKH U ONTUKH, aCIIUPaHT, me@lightoze.net

62 Hay4yHo-TexHu4vecknin BecTHUK CaHkT-leTepbyprckoro rocyiapcTBEHHOrO yHUBEpCUTETa
VMH(OPMALMOHHBIX TEXHOMNOTUA, MexaHuku u ontukn, 2011, Ne 2 (72)



	ntv_2_2011_split6_Часть23
	ntv_2_2011_split6_Часть24

