YACTDH VI. AMUTAIIMOHHOE MOAEJIMPOBAHUE

MEXAHUW3MOB YIIPABJIEHUSA

15. I/IMI/ITaIII/IOHH])Ie MOI€/IN MEXAHU3MOB YIIPDAaBJICHUA

15.1. UMuTALlHOHHBIE UTPbI

I

A.B. lllenkun

Monenu KOH()IUKTOB

B npupone u obmiecTBe 4acTo BCTPEUAIOTCS ABIEHUSA, B KO-
TOPBIX T€ WJIN MHbIE YYACTHUKU MMEIOT HECOBIAJAIOLINE UHTE-
peChl U pacmoyiararoT Pa3IMYHBIMH MYTSAMHU JUIS JTOCTHXKEHUS
cBoux lened. HecoBnaaeHne MHTEpECOB M LEel NMPUBOAUT K
CTOJIKHOBEHUIO MHEHUI, a MHOTAAa U CWII. Takue SBJICHHs Ha3bl-
BAIOTCS] KOHpAUKMAMU.

Xoa coOBITHI B KOH(JIUKTE 3aBUCUT OT PEIICHUH, NMPUHHU-
MaeMbIX KaXJI0H W3 CTOPOH, W MO3TOMY IOBEACHHE JII0OOTO
y4acTHUKA KOH(IJIMKTA, €CTM OHO B TOM WJIM WHOM CMBICIIE pa-
3YMHO, JJOJDKHO ONPEAEIATHCS C Y4ETOM BO3MOKHOI'O TIOBEJICHUS
BCEX €ro y4yacTHHKOB. [IJis KOHGIMKTa XapaKTepHO TO, YTO HU
OJIMH U3 €r0 YYacCTHHUKOB 3apaHee HEe 3HAET PEIICHUH, MPUHHU-
MaeMbIX OCTaJbHBIMU YYACTHHKAMH, TO €CTh, BBIHYXKJIEH JEHUCT-
BOBAaTh B YCJIOBHSIX HEONPEAECIEHHOCTH.

KoH(GAMKT MOXET BO3HHKHYTH TaKKe W3 pa3iuuus Leiei,
KOTOpBIE OTPaXXalOT HE TOJBKO HECOBMAJAIOIINE HHTEPECHI
Pa3IUYHBIX CTOPOH, HO U MHOTOCTOPOHHHME WHTEPECHl OJHOTO U
TOTO K€ JIMIIA.

N3ydyeHreM KOH(IIUKTOB 3aHUMAIOTCS Pa3INYHbIe HAYUHBIC
JUACIUIUIMHEI, TaKHe KaK IICHXOJIOTHS, COIMOJIOIHsS, OHMOJIOIH,
Marematuka u T.J. Kaxpgas u3 3THX HayK paccMaTpHBaeT KOH-
(IUKT CO CBOMX TMO3MITUN W MPUMEHSIET, COOTBETCTBEHHO, CBOH
MeTOJIbI ucciieoBanus. B [1] orMedaeTcs, 9T0 MOKHO BBIJEIUTD
JIBa MOJX0/1a K UCCIIEOBAaHNIO KOH(MIMKTHBIX CUTYyaIlMii: HOpMa-
TUBHBIM (MaTeMaTUYECKU) U Ticuxoioruueckuil. [{ensio HopMma-
TUBHBIX HCCIEIOBAaHUMN SIBIAECTCS pa3pabOTKa IMPaBHII IOBEJE-
HUSI, TIO3BOJISIONTNX ONTUMAJILHO Pa3pelIuTh JaHHBIH KOHMIMKT
WJIM CTIOCOOCTBYIOIIMX MOJMYYEHHUI0 MAKCUMAIIEHO BO3MOXKHOTO B
JAHHOW CHUTYyaIluW BBIUTPHINIA. Teopus Urp, UMes SKOHOMHUYE-
CKO€ U COIMAIBbHO-9KOHOMUYECKOE MPOUCXOXKIEHUE, SBIIACTCS,
TeM HE MeHee, MaTeMaTHYECKON NUCIMIUIMHON, OJHUM M3 pa3-
JICIIOB MaTeMaTUKH, KOTOPBIM H3ydaeT (opMajbHBIC MOICIH
MIPUHATHS PEIICHUH B YCIOBUSIX KOH(IIUKTA.
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HMuTanimoHHbIE, EJIOBBIE
U IPYTUE UTPBI

B ocHOBe co3maHusi UMHTAIIMOHHBIX UTP TAaKXKe JISKUT MO-
HSTHE KOH(MIMKTA, MpHYeM, KOHMIHUKT 37IeCh paCCMaTPHUBACTCS C
TeX )K€ TIO3UINH, YTO U B TEOPHUHU HTD.

HMmuTanmoHHble HIPHI MHUPOKO MPUMEHSIIOTCS NP UCCIIe-
JOBaHWM OPTaHM3AIMOHHBIX CHUCTEM W KaK aKTHBHBIA METO[
O6y‘-I€HI/I$I. TepMI/IHI)I KYIPABJIICHYCCKUC), (IIJIAHOBBIC», «aIMH-
HUCTPAaTHUBHBIE» U «JIEJIOBBIE» UI'PhI Yallle UCIOIb3YIOTCS pa3pa-
OOTYMKAMH U I10JIE30BATEIAMU y‘I€6HI)IX HUMUTAIUOHHBIX HID.

Tepmunsbl «aenoBas urpa» (business game) U «UMHUTAIUOH-
Has urpa» (simulation game), 3aMMCTBOBaHBI U3 3aMafHON JUTE-
parypbl. TepMUHBI «aJIMUHUCTPATHBHBIC WIPbI», <«IUIAHOBBIC
UTPBI» U «YMPaBIEHYECKHE UTPBD» — MOPOXKIEHUE OTEYECTBEH-
HBIX aBTOPOB.

[Ipy WcnoNb30BaHUM WUTPOBOTO MOJXO0Ja KaK CPEJCTBA HC-
CIIEJIOBaHMS, OOJBINEe MPUMEHSIETCS TEPMHUH HWMHUTAIMOHHBIE
urpsl. [I[ppmMeHeHne urpoBoro Noaxojia noApa3yMeBaeT:
® TIOBTOPSEMOCTb MOJICJIBHBIX CUTYyallui (MMHUTAIIMOHHAS
urpa BKJIIOYAeT B ceOs, KaK MPaBHIIO, HECKOJIBKO Tap-
THHN);

® HAJIMYME Y KaKJOTO YYaCTHHUKA MHOMXECTBA BO3MOKHBIX
IbTEPHATUB TPH HEOOXOJMMOCTH BBIOOpA KaKO-1100
OJIHOM B Ka)KJ0M MapTUH UTPBHI;

® JMHAMU3M Pa3BUTHS COOBITHI B MOJCIUPYEMbIX CHTYya-
UAX (YCJIOBHS NMPUHATUS PEIICHUN YYaCTHUKAMU UTPHI
MEHSETCS OT TAPTHH K TTAPTHH).

B sTom ciiywae uMuTanMOHHAsE UTPa paccMaTPUBACTCS Kak
MOJIETIb TPUHATHS PEIICHUH B XO3SWCTBEHHOW OpraHu3allvu,
MOJIETIb B3aUMOJICVCTBHS JIFOAEH, HAXOJSIUIMXCS B YCIOBHUAX
(YHKIIMOHUPOBAHUS KOHKPETHBIX CHCTEM W CTPEeMSIIHXCS K
JOCTH>KEHHUIO HEKOTOPBIX (HE BCETJIa YETKO OIMPEICIICHHBIX ).
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Boennsbie urpsl

ITabHble yueHUs

Urpsl, kak crnocod MpoBepKH 3HAHUN M yMEHUE NPUMEHSThH
UX Ha IMpaKTUKE, U3BECTHBI C APEBHUX BpPEMEH. JTO B0EHHblE
uepvl — ydeHus U MaHeBpbl. lIpu mMonenupoBaHUM CUTYalMid,
BO3ZHUKAIOIIMX MEX/1y BOIOIOUIMMH CTOPOHAaMH, KaK IMPaBUIIO,
UMUTUPYIOTCS ACHCTBHS JIBYX CTOPOH (KOMAaH[), U BBIUTPHIII
OJIHOM KOMAaHJblI COOTBETCTBYET MPOUIpbINTY JIpyroi. To ects,
MHTEPEChl KOMaHJ MPOTHUBOIOJIOKHBI, TO3TOMY BOEHHBIE UIPBI
SBJIAIOTCSI CBO€OOPA3HBIM aHAJOTOM AHTAarOHUCTUYECKUX UTP U3
MaTteMaTudeckon teopuu urp [2, 3]. g mpoBeneHns BOCHHBIX
UTp CO3/1aBAJTUCh COOTBETCTBYIOIIME CUTYallMU, KOTOPhIE B TOM
WM MHOM CTENeHH OoTpaxkaniu Oyaylryro 60eByr oOCTaHOBKY. B
TaKUX MCKYCCTBEHHO CO3JaHHBIX CUTYalMSIX YYAaCTHUKHU YUCHHUI
Y MaHEBpPOB OCBaMBalld MPHUEMBI 005, IPHUOOPETATH OIBIT Beje-
HUS OOEBBIX JIEHCTBUM.

Kak ormedaercs B [4], npeBHUE pUMIIsTHE U (paHKUA MPOBO-
TN TBYCTOPOHHUE BOCHHBIE UTPHI — MIPOOOPa3bl COBPEMEHHBIX
MaHEeBpOB. B 3TuX Urpax MCHBITHIBAINCH HE TOIBKO (U3UUYECKUE
CUJIBI U OPY>KHE€ BOMHOB, HO M METOJIbl OPTaHU3AIlUN CPAKECHHIA.
K ananornyHbIM BOEHHBIM MIpaM ClelyeT OTHECTH U OpraHu3a-
LU0 BOEHHBIX MaHEBPOB M TaKTUUECKUX y4deHUM B Poccum mpu
[Terpe I, koTOpBIe OepyT HaUaIO OT «IMOTEMIHBIX» Urp. IMEHHO B
«TOTEUTHBIX» Urpax BMecte ¢ [leTpoM BOGHHYIO HAayKy MOCTHUTa-
T MHOTHE OyJyIlire MOJKOBOALBI M TOCYAapCTBEHHBIE JIEATENN
Poccun.

CrenyromumM maromM B pa3BUTHH UTPOBOTO MOJCITUPOBAHHUS
B BOCHHOM 00JIaCTH SIBUJIACh OPTaHU3ALUS U MPOBEICHHUE UmMao-
HbIX yyeHuti. IIpy MOATOTOBKE M MPOBEECHUH INTAOHBIX YIEHUH
WM IITaOHBIX UTP HIMPOKO MPUMEHSIIMCH MOJENH, pa3paboTaH-
HBIE C MTOMOIIBIO KapT U IUIAHOB, KOTOPBIE SBISIOTCS YAOOHBIM
CpencTBOM MozaenrpoBaHus. [IepBbIM, KTO OIIEHMII 3TO CPEJCTBO
MOJICIMPOBAHUS M MPUMEHWI €r0 B NMPAKTHUYECKOH JesITeIbHO-
cru, Ob11 Hanosneon. OH nCHOBb30Bal UTOJIKU C Pa3HOIBETHBIMH
TOJIOBKaMH, KOTOpBIE HAKJIAABIBAIACHE HA TeOoTrpa@uuecKyro
KapTy ¥ 0003HaYaJIM pPacIOJIOKEHHE BOCHHBIX OTpsIoB. [IpuH-
[UNHaIbHass OCOOEHHOCTh WIp, MPOBOAMMBIX HarmoneoHowm,
3aKJII0Yaach B TOM, YTO OH HCIOJB30BaJl X JJISI «IIPOUTPHIBA-
HUSD TPEACTOSIIUX OUTB C IENBI0 TPUHATHS PEIICHHA.

Takum 00pazoM, BOEHHBIE HTPBI, C OHOW CTOPOHBI, TPEIHA-
3Ha4YeHbl i1 00y4YeHHs] BOCHHOCIYKAIIMX ONEpaTHBHOMY pea-
TMPOBAaHMIO HAa BHE3AITHO BO3HMKAIOIINE U OBICTPO MEHSIOLINECS
CUTyallud, a C JPYTrOil CTOPOHBI, IJIsi MPHOOPETEHUsT HAaBBIKOB
pa3paboTKH U peaan3anuy KPYTHOMACIITaOHBIX OTepanuii.
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JlucnieTuepckue Urpbl

HUcnonp3zoBanne DBM

BonbumHCTBO UTp, KOTOphIEe OBLIM pa3paboransl B 30 IT. B
Haleil cTpaHe, ObUTHM TpeJHAa3HAuYeHBl JUII HOBOW B TO BpEMs
CUCTEMBI ONIEPaTUBHOTO PYKOBOJCTBA MPOU3BOJICTBOM (CHCTEMBI
aucrieryepu3anyn). Jns nprHoOpeTeHrs: OmbITa OMEePaTHBHOTO
yIpaBlieHUsl, OCBOCHUSI HOBOW JTOKYMEHTAIIMM M MIPOBEPKU Kade-
CTBa HOBBIX IIPUHLIMIIOB YIIpaBJIEHUs ObL1 pa3paboTaH psia UMHU-
TallMOHHBIX UTP, KOTOPBIM MONYyYMII HA3BaHHUE «OucnemuepcKue
uepui» [5].

«BTopoe poxxJieHne» UMUTAIIMOHHBIX UTP CBS3aHO C YCIIOXK-
HEHUEM OPraHM3aLMOHHBIX CHUCTEM YIpAaBIEHUS M 3aJad, CTOS-
IIMX Tepe]l HUMH, a TaKKe MPeI0npeIe]ieHO pa3BUTHEM BbIUHC-
JUTENIbHOM TEXHUKHM W METOJOB MOJEIMPOBAHMS, C OJHOU
CTOPOHBI, U UTPOBOTO IMOAX0/1a K aHAIHU3Y MOBEICHUS YKOHOMU-
YECKHUX CHCTEM, C JPYrOM CTOPOHBL. B COBpEMEHHBIX YKOHOMMU-
YECKUX CHCTEMax KaXXJ0€ «II0OX0e» pelIeHHe, MPUHSATOE PYKO-
BOJCTBOM, OOXOAMUTCA OYEHb, MO3TOMY PpOJIb MOJEIHUPOBAHUS
BO3pacTaeT BMECTe ¢ TPeOOBaHUSIMH KU3HU. M1 UMEHHO MOJenH,
KOTOpbIE Hapsday ¢ (opMann30BaHHBIM OMHCAHUEM DJIEMEHTOB
CUCTEM, BKIIIOYAIOT TaKWe PeajbHO JCHCTBYIONINE 3JIEMEHThI —
JMOJEH ¢ UX HUHTEepecaMy, NPEAINOYTECHUSIMH, CKJIOHHOCTSMH,
OTIBITOM T10 TPUHATHIO PEIICHUN U C YMEHHUEM IMPOTrHO3UPOBATH
MOCIICZICTBHUSI CBOMX PEIIEHUH, — OoJiee OJIM3KU K OMUCHIBAEMBIM
CUTYaIUSIM.

Pa3BuTHe BOGHHBIX UTP, B KOHEYHOM CUE€Te, MPUBEIO K TO-
My, 4TO BOEHHas MpoOJeMaThKa CTajla 3aXBaThIBaTh M YHUCTO
sKOHOMHYeckue Bompockl. Tak, B 1955 romy corpyaHukamu
amepuKaHckoil pupmbl «Pan Kopnopeiimen» Obuta pazpabora-
Ha nepBas urpa ¢ npumeHenreM DBM. [lenb urpsl 3akiroyanach
B 03HAKOMJICHUU M OOYYCHHH OPUIICPOB CIY>KOBI MaTepHUaIbHO-
TEXHHUYECKOTO oOecrieyeHust aMEepUKaHCKOTO BOEHHO-
BO3YIIHOTO (JIOTa BOMPOCAM YIpaBJICHHUS CHAOKEHHEM 3arac-
HBIMH YacTsIMU BOEHHO-BO3AYyIIHBIX 0a3 CIIIA.

B 1956 romy mnpexacraButenu American Management
Association (AMA) u3y4niu OnbIT BOSHHBIX UTP U pa3paboTaiu
MMUTAIIMOHHYIO UTPY, MOJICIHUPYIOUIYIO0 TMPOIECC TMPUHITHS
pelIeHUH BBICIIMM PYKOBOACTBOM (DUPMBI [6].

BapuaHTel 3TOI UTPBI pa3pabaThIBAIUCh U UCIOIH30BAIUCH
MHOTHUMH JIpYruMu (pupMamMu B pa3HbBIX cTpaHax [7]. Bce oHm
XapaKTepU30BAIMCH BBEJICHHEM TAaKHX JIOJITOCPOYHBIX (DaKTOPOB
0OIIEIKOHOMUYECKOTO XapakTepa, Kak KoiebaHus crpoca, (hu-
HAaHCUPOBAaHNE KaITUTAJIOBIOXKEHHH, TOJINTUKA LIEH U TpOYee.

MHorue uccieaoBaTeIbCKue UMHTAIIMOHHBIE UTPbI HAXOSAT
IIPUMEHEHHUE NPU PELICHUH, HAIPUMED, CIEAYIOIIUX 3a/1a4:
e (opmupoBaHUE TEPPUTOPHUATHLHO-ITPOU3BOICTBEHHBIX
KOMIIJIEKCOB;

® HCIIBITAHUSA aBTOMATHYCCKUX CUCTCM YIIPABJICHUA
(ACY);
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HccnenoBarensckue
WMUTAIIMOHHBIE UTPHI

® COIVIaCOBaHUE XO35MCTBEHHBIX HHTEPECOB PA3INYHBIX
00BEKTOB OPTaHU3AIIOHHON CTPYKTYPHI;

®  HCCICJOBAaHUE MEXaHU3MOB (DYHKIIHOHUPOBAHUSI OPTraHu-
3aI[MOHHBIX CHCTEM.

3zech cleqyeT OTMETUTh, YTO IIPHU MCIOJB30BaHUU HCCIIE-
JIOBATEJIbCKUX MMUTALMOHHBIX UTP, Pa3pabOTUMKU U IOJIb30Ba-
TEJIH MO-Pa3HOMY MX IPUMEHSIOT B CBOMX MCCIIEJOBAHUSIX U KaK
yTBEpKAaeTcs B [8] OTCTaMBaIOT pa3IMYHbIE KOHLEHIUU [TPUMe-
HEHUS UTP B UCCIIEIOBAHUSX.

[IpoBeneHne MMUTAMOHHOM WIPBI MPEACTABISIETCS Kak
IIPOBEIEHUE CBOEOOPA3HOro 2Kcnepumenma. Y4acTHUKAM IKC-
NepUMEHTa TpeAJIaraeTcsl UTpoBast CUTyalus, A HUX (HopMu-
PYIOTCSL LIeNH, OT HUX TpeOyercsi pellleHHe, HallpaBlIeHHOe Ha
JOCTHKCHHE LEIU. YYaCTHUKYU IIPUHUMAIOT PEIICHUS Ha OCHOBE
CBOET0 >KM3HEHHOTI'0 OMbITAa, CBOUX OOIIMX M CHEeNMaIbHbIX 3HA-
HHM, CBOEH CKIIOHHOCTBIO K PHUCKY WJIM OCTOPOKHOCTH, CBOMX
IIPEICTABICHUN O LENH MOACIUPYEMBIX CHUCTEM M BO3MOMKHBIX
croco0ax JTOCTMKEHUsS 3TUX Lieiei. PereHns y4yacTHHKOB JKc-
nepuMeHTa (IIPOBOJUMOIO HEOJHOKPAaTHO) AHAIU3UPYIOTCS C
LEJIbI0 YCTAHOBJIEHUS YCTOMYHMBOTO MHOECTBA CTpPATEruy Mo-
BEJICHUS, KOTOPBIE TPOCMATPUBAIOTCS HA ITYTH MIOUCKA PELICHUH,
MIPUBOJAIINX K JTOCTUKEHUIO LIETIH.

15.2. Opranu3auusi MMUTAUMOHHBIX TP

OCHOBHBIE HaNpaBIeHUs

MCII0JIb30BaHHUS

UMHTALUOHHBIX UID:

® IPOBEpPKA TUIOTE3;

® MOJIETTMPOBAHUE PEAIbHBIX
MEXaHU3MOB YIpaBJIECHUS

OnpIT MpOBEIEHUsT UTPOBBIX IKCIEPUMEHTOB TOKa3ai, 4YTo
JUIsL UTp, TpeIHa3HAYCHHBIX JUIsI UCCIIEJIOBAHUS MEXaHU3MOB
(GYHKIIMOHUPOBAHUS OPTaHU3ALMOHHBIX CHCTEM, 11€TIECO00pa3HO
BBIJICJINTH JIBa OCHOBHBIX HarpaBiieHus. [lepBoe cBsizaHo ¢ uc-
CIIEIOBAaHHEM C T[IOMOIIBI0 HMHUTAIIMOHHBIX HWIP Pa3IUYHBIX
MEXaHU3MOB ()YHKITMOHUPOBAHHUSI HA YIPOIICHHBIX MOJEISIX
OpPraHM3aIMOHHBIX CHUCTEM C LIEJbI0 MPOBEPKHU M MOATBEP:KIe-
HHUS TeOPeTHYECKUX BBLIBOJIOB, a TaK)Ke 0OOOCHOBAHUS TUIIOTE3
0 TIOBEJICHUH YeJIOBeKa B cucTeMe ypaBlieHus. BTopoe Hampas-
JICHUE CBSA3aHO C MOJEJMPOBAHHEM peaJbHbIX MEXaHM3MOB.
O06a »>Tu HampaBleHUs TECHO CBsi3aHbl. Pa3paboTKy U sKcmepu-
MEHTAJIbHYIO TTPOBEPKY PEKOMEH AU IO COBEPIIIEHCTBOBAHUIO
MEXaHU3MOB YIpaBIeHUs, 11eJIeco00pa3HO MPOBOJIUTH CHayala
Ha YIPOIIEHHBIX MOJEJSIX, YTO MO3BOJISIET KAYECTBEHHO IMPOBE-
PUTh TPABUIBHOCTH BBIIBUTAEMbIX PEKOMEHAAIMA, W JIHIIb
3aTeM Ha JIOCTATOYHO aJIeKBAaTHOM (a 3HAYMT, KaK IMPaBUIIO, U
JIOCTATOYHO CJIOXKHOM) MOJIENH, HAa KOTOPOH MOYHO YTOUHHUTH U
KOJIMYECTBEHHBIE XapAKTEPUCTUKU MEXAHU3MA.

NMutanmoHHble UTPHI, pa3pabarbiBaeMbie B [9-14], oTHO-
CSITCS, TJIABHBIM 00pa3oM, K MEPBOMY HAIPABJICHHUIO HCIOJIB30-
BaHHA HMMUTAIMOHHBIX WUTP B HCCIEAOBATEIbCKUX M Y4EOHBIX
HeNsAX U OTJIUYAIOTCS JOCTAaTOYHO TPOCTBIMU «MOJEITHHBIMHU
OTHMCAHUSIMM.
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Urpoxu

[InanoBbIi epro

Cxema ¥ mpaBuiia UTPhI

Kak yxe oTMedanoch, ¢ MOMOIIBIO WMHUTAIMOHHBIX WP
MOXXHO aHAJIM3UPOBATh JCHCTBYIONINE MEXaHU3MbI (DyHKIIMOHU-
pOBaHUsI, UCCIEAOBAaTh HOBbIC MPUHIMIIBI YIPABICHHS, TPOBE-
PATH PEKOMEHJAIMH 10 COBEPUICHCTBOBAHMIO CYIIECTBYIOIIHX
MEXaHU3MOB yIpaBiieHUs. JJOCTOMHCTBAa METO]a UMUTALIMOHHBIX
UTD 3aKJII0YAeTCsl B TOM, YTO 3aTpaThl HA MIPOBEICHUE MOJOOHBIX
HKCIIEPUMEHTOB B PEATLHON CHCTEME HECOM3MEPUMBI C 3aTpara-
MU Ha pa3pabOTKy U MPOBEACHNE UMUTALMOHHBIX UTD, @ CTETICHb
pucKa, Kak Obl HM ObUTa OHA BEJHMKA B Cllydyae UIPHl, HE3HAYH-
TEJIbHA 110 CPABHEHHIO C PUCKOM pabOTHI B peanbHOl cucteme. B
OCHOBHOM, BCE€ MT'POBBIE IKCIIEPUMEHTHI MPOBOJSATCS C MOMAETS-
MH OpraHM3alMOHHBIX CHCTEM Ha MEPBOM W BTOPOM YpOBHE
AeTalu3alliy, 4YTO TMOJPa3yMeBaeT JOCTaTOYHYIO MPOCTOTY
(OpMaNbHBIX MOJIEIEH.

B HUI'POBBIX JOKCICPHUMCHTAX YYACTHHUKOB OKCIICPUMCHTA,
BBITOJHAIOIIUX POJIM ar€HTOB, HA3BIBAIOT UCPOKAMU.

[Ipu mpoBegeHNN UMUTAIIMOHHON MTPBI Hccienyercs QyHK-
LMOHUPOBAHUE OPraHU3AaLMOHHON CHCTEMBI B TE€UEHHUE OIpeie-
JIEHHOTO TEpUOo/a BPEMEHU. DTOT MEPHOJ] BPEMEHH IOTYUMII
Ha3BaHUE MIAHOBbIL nepuod. TakoW Ke TEPMUH HCIOJIb3YIOT
CTELMATHCTHI B 00JIACTH MMUTAIIMOHHOTO MOJIEMPOBaHus. B ux
HCCIIEOBAHUSAX BPEMSI «IIPOUTPBIBAHUS» PA3IUYHBIX CUTYALMI
Ha MMHTALlMOHHOW MOJIENM Tak)K€ Ha3blBaeTCs IUIAHOBBIM IIe-
PUOAOM.

B urpoBoii mHTEpHpeTanuyu OTIACNBHBIA MEepuoa (HyHKIIHO-
HUPOBAHUS OPraHU3allMOHHOM CHUCTEMBl PAaCCMATPUBAETCS Kak
OJIHA napmus u2pbsl, IPA 3TOM IPEANOIATAETCS, YTO MEXaHU3M
(GYHKIITMOHUPOBAHMUS OIIpE/Ie]IeH U He MEHSETCS IIPU Mepexoe OT
OJTHOTO TIeproJia PYHKITMOHUPOBAHUS K IPYTOMY.

[Ipy npoBeAEHHM UIPOBBIX SKCHEPUMEHTOB MPOBOJIUTCS
aHaJIU3 CTpaTeruii UrpokoB. PaccmarpuBaeTcss COOTBETCTBHE
CTpaTeruid, KOTOPBIX MPUIEPKUBAIOTCS WUIPOKH B HUIPE, TEM
TUIOTE3aM IOBEIEHHUS, KOTOpblEe ObUIN BBIIBUHYTHI IPU TEOpE-
TUYECKOM aHajun3e GopMaabHONU MOJIEIH.

OmHako BOMPOC O BBIOOpE pallMOHAIBLHOW CTPATeTHH HTPO-
KOM CTOUT JOCTATOYHO OCTPO MPHU NMPOBEICHUU CMEIIAaHHBIX UTD,
TO €CTh KOT/Ia YaCTh UTPOKOB 3aMEHSIETCS] aBTOMaTaMU, KOTOPbIE
(GOPMHUPYIOT CBOIO CTPATETHIO TIO OTPECIIEHHOMY aJITOPUTMY.

Pa3paboTky MMHUTAIIMOHHON HUTPBI HEOOXOJIUMO HAYUHATH C
4eTKOH (OPMYIHPOBKH OCHOBHOTO €€ HazHauenus. OmHOBpe-
MEHHO CJIEYyeT TOYHO ONPE/ICIUTh KOHKPETHBIC 1IEJIM UMHUTAIIM-
OHHOM UTPBI: €CIIM Urpa MpeaHa3HaueHa Il O0yUYeHUs — YEMY B
MEepBYIO0 Oouepeb OHAa OyneT o0ydarh, €CIU Mepe]l UMUTAIOH-
HOW UTPOM CTaBATCS MCCIEAOBATEIbCKUE 3aJlaui, CIEAYET SICHO
MPEJICTaBUTh, KaKUE CTOPOHBI XO3SIMCTBEHHOM MESATEILHOCTU
OyZer uccienoBaTh co3naBaeMas urpa. [locie 3Toro MOXKHO
MPUCTYNaTh K (DOPMUPOBAHUIO CXeMbl UcPbl U OCHOBHBIX ee
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HNudpopmanmonnoe
obecneueHne

npasu.

B BBIOpanHOl cxeme (YyHKIMOHMPOBAHUS HAAO IMPENEIbHO
TOYHO OTpPa3UTh ONBIT PabOTHI pealbHBIX CHUCTEM, oOOparas
oco0oe BHMMaHWE Ha CTPYKTYpPY CHCTEMBI, IIeNieBble (DyHKIHH
MOJICUCTEM U CHUCTEMBI B II€JIOM, Ha BBIOOp YIPABISAIOUIMX BO3-
neiictBuil u T.4. OfHAa U3 OCHOBHBIX CJIOKHOCTEH MOCTPOEHUs
MOJIETIM HCCIEAYEMOM CHUTyalluM 3aKIO4acTcss B TOM, 4YTO
CTpemMJIeHHe K HauOoJjee IOJHOMY OTPaKEHHUIO HCCIeTyeMOu
CUTYyallul MOKET NPUBECTU K M3JMILHEH NETAIN3alUA MOIEIIH,
KOTOpasi B CBOIO OuY€pe/lb MOBJIEYET 32 COOOM YCIIOKHEHUE WH-
¢dopmanoHHOTrO obecrieueH st MOCTPOSHHOM Mozienu. B pesyib-
Tare 3TOr0 YBEJIMYMBACTCS BpEMs, 3aTpayMBacMOe Ha WIpY,
3aTpyqHAETCS MOHMMaHUE NPOMCXOASINUX IpolueccoB. Bee 3to
IPUBOANUT K TOMY, 4TO 3(p(eKTUBHOCTH MPOBEJACHUS UTPHI CHU-
xaercs. Jlydmmit crmoco® m30exaTh TAaKOro poAa ONaCHOCTH
3aKIII0YaeTCsl B TOM, YTOOBI MOCTOSIHHO TIOMHUTb O KOHKPETHOM
LEeIU NpoeKTUpyeMor urpsl. Ho mpu 3TOM cienyeT yuyuThIBaTh,
YTO CUTYaIlUH, aHAJTM3UPYEMbIE B UTPe, HE JOJDKHBI ObITH YIIPO-
IIEHbI JI0 TAKOH CTENEeHW, YTO HEOOXOAMMOE pelleHHEe MOXKHO
ObUTO OBl HAWNTH HEMOCPEICTBEHHO 0e3 TIIyOOKOTo aHaym3a Mpo-
TEKAIOIIKX IIPOLECCOB, TAK KaK B TOM CIIy4ae pe3yibTaThl, MOJIY-
YeHHbIE TPHU aHAIU3€ XO3SHUCTBEHHOW JesTEeIbHOCTH, OymyT
HOCHTb [TOBEPXHOCTHBIN XapakTep.

Otpaxass B MOJEIM pa3JIMYHBIE ACIEKThl XO35AHCTBEHHOU
JeSATEIbHOCTH, HEOOXOAUMO YYUTHIBaTh T€ (DAKTHI, KOTOPHIC B
CYILLIECTBEHHOM CTENEHU OTPAKAIOT «PEAKIMIO» OJHOr0 3BEHA
MOJICTTUPYEMOM CUCTeMBbl Ha WH(OPMAINIO, TOCTYMAIIYIO OT
JIpYTUX, CBSI3aHHBIX C HUM 3BeHbeB. OTcroAa ClEIyeT, YTO UH-
@opmayuonnoe obecnevenue MMATATMOHHON UT'PHI TECHO CBsI3a-
HO C MOCTPOCHHEM MOJEIH UTPBl. ITO OCOOEHHO Ba)XHO B TOM
cillydae, KOrJla MOJENb HCCIEIyeMON CHUCTEMBI CTPOUTCS IO
gacTsM. VMeHnHo uH(dOpMannoHHOE oOecreyeHne CBSA3BIBAET
OJIMH MOJEIIMPYEMBIA Tpolecc ¢ Ipyrum. Jlaxke eciu kaxnmas
CMOJIEJINPOBAaHHAs YaCTh MPOIECCAa TOYHO COOTBETCTBYET pPeallb-
HOM JIeATENIbHOCTH, OTCIOJ]a HUKAK HE CIIEAYET, UYTO TOcie 00be-
JUHEHHs] 3THX YacTed MOJIydeHHas MOJeNb OYyIeT MOJHOCTHIO
COOTBETCTBOBATh MOJIENUPYEMON cuUTyalnuu. TakuM o0pazom,
nH(popMaIKs, UCXOAAIIAs U3 OJHON YaCTH MOJENH U 00padaThI-
BaeMasl JIpyrod 4YacTblo, JOJDKHA OBITH CTPOr0 OOOCHOBaHA,
YTOOBI TOJTHEE U TOYHEE OTPaKaTh MPOIECCHl MOJEIUPYEMOM
NEeSTETbHOCTH.

[Tpu mocTpoeHNH MMUTAIMOHHBIX UTP HEOOXOIUMO paszpa-
00TaTh METOIUKY OYeHKY Kauyecmeda TPUHHMAEMBIX PEIICHUH.
J{nst olleHKH AEHUCTBUN U PEIIEHUA YYaCTHUKOB MMHTAIMOHHOM
UTPHI IMUPOKO TPUMEHSIOTCS (DMHAHCOBBIC IMOKA3aTeIH, MPe.-
CTaBJICHHBIE B JICHE)KHOM BBIPAKECHHH.

dopmanbHBIE TIpaBUJa WTPHI JOJDKHBI BKIOUYATh B CeOS
OMMCaHUE METOJIOB OLICHKH CTENEHU JOCTUKEHUS LEJEH WIPBI.
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«CTUMYIHpPOBAHUE
UTPOKOB

Onucanue Urpbl

Ecnmu wmuTanmonHass urpa Monenupyer (yHKIMOHHPOBAHUE
CHCTEMBI, B KOTOPOH LeJIN MOTYT (POPMUPOBATHCS TOJIBKO Kade-
CTBEHHO, JHOO MPH HMX KOJMYECTBEHHOM BBIPAKEHHH TPYIHO
YKa3aTh B IBHOM BHJIE CBSI3b CTENIEHU JOCTHKECHMS LIENIH, TO IIPH
IIOCTPOEHUM HUTPhl 0cO00€ BHUMAHME CIEAYET YIENsITh pa3pa-
OO0TKE METOJIOB OIIEHKH CTETIEHU JOCTHKEHUS LEIIH.

BaxknHoe MecTo B KOMILIeKce TPeOOBaHMM K UMHUTAIIMOHHBIM
UrpaM 3aHMMAET MIPOCTOTA MPEACTABICHUS JAHHBIX O IOBEIECHUN
UTPOKOB.

OTBETCTBEHHBIM MOMEHTOM IpPH CO3/IaHUU MMHUTALIMOHHOU
UTPBI SABIISETCSA pa3paboTKa MPaBUJI «CTUMYIUPOBAHMS HUIPO-
KOB, TaK KaK B UMHUTAllUOHHOW WMIPe JOJKHBI MPOSBIATHCS Me-
XaHU3MBI U IPUHLNIIBL, JEHCTBYIONIUE B PEATbHON IKOHOMUKE, B
YaCTHOCTH, OJMH U3 BaXHEHUIINX MPUHIMIIOB — IPUHILIMII MaTe-
pHAIBHOTO CTUMYJIMpOBaHUs. BBeleHHe MOOLIPEeHUH 3a «XO0po-
IIMe» PEIIeHHs M HaKa3aHUM 3a «IUI0XHE» YCTPaHSAIOT pe3Kue
KojeOaHus pe3ylbTaToOB, KOTOPbIE BO3HHUKAIOT MPH TMOMBITKE
UT'POKOB IPOBEPUTH CaMble HEBEPOATHBIE BAPUAHTHI TOBEICHHUS.

Takum 00pa3zoM, MpekAe YeM MPUCTYHHUTHh K TOCTPOCHHUIO
UMUTAIMOHHON UTPBI, HEOOXOAUMO:

® YCTaHOBHUTH €€ IIEJIb;

e BBIOpaTh METONBI OOpPabOTKM W HHTEPIPETAIUN pe-
3yJIbTaTOB;

® YCTAaHOBUTH CXEMY MPOBE/ICHUS;

® OMNpENeIUTh MOJICTbh M YCTAaHOBUTH (H)YHKIIMOHAITBHBIC
CBSI3H;

e pa3paboTaTh CHCTEMY OIICHKH CTETICHH TOCTHKCHUS
[[ETH U CUCTEMY CTUMYITUPOBAHUS YIACTHHUKOB HTPHI.

VYcneniHoe npoBeieHUE UTPbl BO MHOI'OM 3aBUCHUT OT 3aWH-
TEPECOBAHHOCTH YYaCTHMKOB B pe3yJbTaTax HWMHMTALMOHHON
urpbl. OTCyTCTBHE 3aMHTEPECOBAHHOCTU IMPUBOJUT K TOMY, 4TO
urpa IMpoxOoAMT BsJIO, @ €€ Pe3yJbTaThl OKa3bIBAKOTCS TPYIHO
MHTEPIPETUPYEMBIMU. 3aUHTEPECOBAHHOCTh B WUIPE HEMOCPEN-
CTBEHHO CBSi3aHa C HArJISIHOCTBIO NPE/ICTaBICHUS PE3YJIbTaTOB
UTPbI, ONIEPAaTUBHOCTBIO €€ MPOBEJIEHUS U MPAaBUIAMHU CTUMYJIN-
POBaHUs YY4aCTHUKOB UIPBI.

[Tpu moabope y4acTHHKOB Takke HEOOXOIWMO YYUTHIBATH
UX TOJArOTOBKY K y4acTHIO B UMHUTAIlMOHHOW urpe. [[ns Toro,
YTOOBI COKPATUTh BpeMsl O3HAKOMIIEHUS! YIaCTHUKOB C YCJIOBUS-
MU HMUTAIMOHHON WTIPBl, HEOOXOAMMO MpPEJICTaBUTh K HeEH
SICHOE M YETKOE PYKOBOJICTBO.

OnpIT pa3paboTKU U MPOBEACHHUS UMUTAIMOHHBIX Hrp [9,
12, 15] nmoka3pIBaeT, YTO UMUTAIIMOHHYIO UTPY IIEIECO00pa3HO
MIPE/ICTAaBIATh KaK OIMCAaHUE HEKOTOPOW IOCIIEe0BATEIbHOCTU
pasnenoB. Kak mpaBuiio, omucaHue HIPbl BKIIOYAET JEBATH
KOMITOHEHTOB (pa3/IesioB):
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Dranel

Benymuii urpst

OO0mas XxapakTepuCTHKa;

Onucanue cutyanum,

enp urpsr;

3anayva [{entpa;

3asaya y4aCTHUKOB HUIDBI;
dopmaibHas MOJIEINb;

Ananus popManbHOI MosIeNH;
PykoBOACTBO [l yUaCTHUKOB UTPBI;
PesynbTaThl MpoBeICHHS UTPHI.

ORI B LD —

Paznen 6 BrirouaeTcs B OMUCAHUE UTPHI, €CIH (opMasm3a-
1Sl MOJENU TO3BOJSIET Jy4Ille MOHATh CYTh WUIPBI, WIH €CIHU B
JAJIbHEUIIIEM TIPEANOIaraeTcsl MPOBECTH aHamu3 (opMaabHON
MOJIETIH.

Paznien 7 MOXkeT OTCYTCTBOBATh, €CJIM U3BECTHBIMU MAaTEMa-
TUYECKUMHU CPEJICTBAMHU IMPOBECTU aHAJIN3 MOJENTU WM HEBO3-
MOKHO WJIK CJIMIIKOM I'POMO3JKO.

MoskeT OTCYTCTBOBATh U pazjien 9, eclii HeT OMbITa MpoBe-
ACHUSA I/IMPIT&III/IOHHOIZ HI'PBI.

Kaxxnass »MuTaIMOHHASsT UTPa COCTOUT M3 HECKOJBKHX Iap-
tuid. OpHa mapTust OOJNBIIMHCTBA UMHUTALIMOHHBIX UTP COCTOUT
U3 TPEX ITAMOB.

Isran — cObop wHpOpMaIUH, T.e. COOOIIEHUE HTPOKAMH B
LlenTp 3anparmmBaeMoii ”HPOPMALIKH.

IT sTann — o6paboTka MmoaydyeHHON MH(GOPMAITUU U BBIPAOOT-
Ka COOTBETCTBYIOIUX PEIICHUMN.

III sTan — peanu3anus MOJYYEHHBIX PEIICHUM, TOACUYET 3Ha-
YCHUH [EJICBBIX (yHKITHIA.

KonunuecTBo mapTuii, kKak mpaBHJIO, HE OTPAHUYUBACTCS 3a-
paHee, XOTS BO3MOXHBI BapHUaHTHI, KOTJa KOJHMYECTBO MAPTHIA
(hUKCUPOBAHO.

[To 3aBepIiieHUM UTPBHI MPOBOJIUTCS TMOABEJICHUE HTOTOB W
oTpezieNieHue mooeuTeNeH.

[TpakTuka npoBeeHUs] UMUTALIMOHHBIX UI'P MOKa3ala Lieje-
COOOPa3HOCTh MPHUCYTCTBUS gedyweco uepvi. B Gpynkuun Bemy-
IIEr0 BXOJAUT 3aJaHHe IapaMeTpOB MOJEIMPYEMOH CHCTEMBI,
OlepaTUBHOE M3MEHEHHE WX B cllydyae HeoOxomumocTu. B pac-
HNOPSDKEHUU BEAYLIETro JIOJKHBI OBITh CPEJCTBA, MO3BOJISIOIINE
eMy B JII0O0OH MOMEHT aKTMBHU3WPOBAaTh TOT WJIM HMHOHW OJOK
YIpaBIISIONIEH MPOrpaMMBbl:

® 332/1aTh HA4YaJIO UTPHI,

® OKOHYHUTH UTPY,

® 332/1aTh HOBBIE TTapaMETPBI MOJIEIH,

® [10CJIaTh JTOTIOJIHUTENBHYIO CIIPABOYHYIO0 HH(POPMAIIHIO
YYaCTHHUKAM UTPHI,

® 1aTh UM PEKOMEHJIAl[MK 110 IPUHATHIO pEIIeHuil B JaH-
HOM MapTUH,

® 00paboTaTh U 0OCYIUTH Pe3yNIbTaThl UTPHI [S].
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[IpoBeneHne MMHUTALMOHHOM WUIPBl B PEXHME JAUANOra c
KOMIIBIOTCPOM OCYHICCTBIIACTCA IMYTEM OTBCTOB Ha 3allpoOCHI,
(bopmHpyeMble COOTBETCTBYIOIIEH MporpaMMoi. 3ampochl, CBs-
3aHHbBIE C 0OCIYKMBAHUEM BCEH UIPHI, BBIBOJSTCS Ha MOHUTOP
Beaymero. Ha MOHMTOpPBI UTPOKOB MOCTyHaeT Jullb HH(OpMa-
U1, XapaKTePU3yIOIasi COCTOSIHUE UTPOKa U HEoOXoaumast Jiist
npuHATUs pemeHus. dopma 3arpocos U popma COOOLIEHUM AT
BCCX YHACTHUKOB UI'PBI OMPCACIIAOTCA IMTPHU NIOCTPOCHHUUN UI'PBI U3
COOOpa’KeHUH MPOCTOTHI, COJEPKATETBHOCTH U YA00CTBa Mpe.-
CTaBJICHUA JaHHBIX.

OTBeuas Ha 3ampockl, Beaymuil (GopMUpPYEeT MOJIENIb UIPHI,
3aJaeT ycJIoBHUsS ee npoBefeHus. CMoIenupoBaB HEOOXOIMMYIO
CUTYallHIO, BEAYILUH 3a/1aeT mapaMeTpsl 3TOI cuTyanuu. 3arem,
B COOTBETCTBMHU C MPOrpaMMO, HA MOHHUTOPBI MOCTYIAIOT CO-
OOIIEeHUs sl YYaCTHUKOB 00 YCIOBHSIX M MEXaHU3ME MWIPBI.
Kpome Toro, kaxaplii y4aCTHHK MOJy4aeT COOOIIEHHE O mHapa-
MeTpax cBoedl mogenu. Ilocie 3Toro Kakaplii y4aCTHHK HIPbI
MOJKET BBOJIUTH CBOIO MH(OpMaIuio yepe3 MoHUTOp. Crieruans-
HBIH GJIOK MPOrpaMMbl OCYILECTBIIET IPOBEPKY MOTYUYEHHBIX OT
Y4aCTHUKOB coobOmieHuit. Ecim B kakom — nub0 COOOIIEHUH
Obula JOMyIIeHa OIMOKa, TO 3alpoc Ha 3TO COOOIIEHHE MOBTO-
psieTcs.

15.3. Urpel ¢ aBTOMaTAMU

ABTOMATEI

B uepax ¢ yuacmuem asmomamos 4acTb Y4aCTHUKOB UTPBI
3aMEHSI0TCS agmomamamu (1O aBTOMATOM MTOHUMAETCS CTIeIH-
aNbHas MPOorpaMMa, B KOTOPOH pean30BaH alTOPUTM THIIOTE3bI
MOBEJICHUS JIWIIA, IPUHUMAIOIIETO pelieHus) ¢ (GopMan30BaH-
HBIMH TIPOLIETypaMU MPUHATUS PElIeHUN (3alaHHBIMH MTpaBUIa-
MU TIOBEJCHUS). 3aMeHa PeaIbHOrO0 UTPOKa Ha UCKYCCTBEHHOTO
(aBTOMAT) mMpeAcTaBiseT COOOM MOMBITKY MOCTPOUTH MOJETH
MOBEJICHUS YeJIOBEeKa. JTa MOJIEeNb BKIIOUYAET B CeOsl OCHOBHBIC
napaMmeTphl, XapakTepU3yIolre YeIoBeKa, MPekIe BCero, MOTH-
BBl SKOHOMUYECKOW aKTUBHOCTH, €€ IEJH U CPEJICTBA JIOCTUXKE-
HUSA DTUX LEeIEH.

[ToHATHO, YTO WMHUTAIMA MHOTOOOpa3Msl YEIOBEUCCKOM
JUYHOCTH, €€ WHIWBHIYyaIbHOCTH, Pa3HOOOPAa3HBIX MOTHBOB
NEeATEILHOCTH — ATO 3ajJiada, KOTOpas B MOJIHOM o0beMe, Mpak-
THYecKH Hepaszpemmma. OJHaKo, MO MHEHHMIO aBTOpoB [16]
JMaHHas TpoOJieMa 3HAYMUTEIBHO YIPOIIAeTCs, MOCKOIbKY (op-
MaJH3yeT, TJIABHBIM 00pa3oM, TO, YTO OOBSCHSET dKOHOMHYE-
CKOE TIOBEJICHUE JIIOJIEH B Pa3HBIX XO3SHCTBEHHBIX CUTYyAIlUSX.
AHanu3upys pa3ivuHbIe HAMPABICHUS MOJCIUPOBAHUS IKOHO-
MHYECKOTO TOBEJCHHS YeloBeKa, aBTOpHI [16] menmaroT BBIBO/I,
YTO CTpEMJICHHWE YeJIOBEKa MHUHHUMH3UPOBATh CBOM 3aTpaThl U
MaKCUMHU3UPOBATh BBITOAY SBHO MPOCMATPUBACTCS CPEIHd MHO-
roo0Opa3HbIX MOAXO0J0B K MOJEIMPOBAHUIO YEIIOBEUECKOU Jes-
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HUcnonp3oBanue
UTp C aBTOMAaTaMu

Hrpossie TpeHaXEPHI

TeIbHOCTH. 1103TOMY NIpUHIMII pallOHATIBHOTO S3KOHOMHYECKOTO
MTOBE/ICHHUS SIBIIIETCS] YHUBEPCAJIBHBIM SKOHOMUYECKUM MTPUHIIM-
IIOM IIpU MOJEIMPOBAHUM IOBEICHUS JIOJIEH B paMKaX MOJEIU
«9KOHOMUYECK020 Yenogexka». VIMEHHO 3TOT NPHUHLHUI MOJIO0XKEH
B OCHOBY (hOpMaJIbHBIX MOJIEJNEH MpoLeayp MPUHATHUS PEIIeHUI
B QJITOPUTMAax IOBEJEHUS aBTOMATOB.

Urpsl ¢ aBTOMaTaMu MPUMEHSAIOTCS B T€X ClIydasiX, KOrjaa
HEOOXOAMMO TIPOBECTH HCCIEeNOBaHHE (PYHKIMOHHPOBAHUS
OpPraHM3aI[MOHHON CUCTEMBbI C OONBIIMM YHCIOM areHToB (To-
CKOJIbKY MPOBEJICHHE COOTBETCTBYIOIIEH UIPbI ¢ OOJBIINM YHC-
JIOM YY4aCTHUKOB HEPEAIbHO).

Jlist mpoBepku 3PPEKTUBHOCTH TON WIIM WHOM TUITOTE3BI 10~
BEJICHUS] YUaCTHUKOB TaK)K€ HE0OXOIMMO MPOBEJCHIE UMHUTAIIN-
OHHBIX UIp C aBToMaTamu. IIpu 3TOM pa3iaMuHbBIE TMIIOTE3bI
MOBEJICHUS pealbHBIX WIPOKOB 33Jal0TCA B BUAE AJITOPUTMA
MOBEICHUSI aBTOMATOB, MIPOBOJAUTCS Psii UMUTALMOHHBIX UIP, a
3aTeM olleHnBaeTcs 3()PPEeKTUBHOCTh TMOBEICHHUS aBTOMaTa IO
CPaBHEHMIO C pPEaIbHBIMM YYaCTHUKAMM IyTEM CpPaBHEHUS BbI-
UTPBILIEN BCEX YYACTHUKOB UTPBI.

Hakonen, nmpoBeneHne MMUTAIMOHHBIX UIP C aBTOMaTaMH
1enecoo0pa3Ho mpu oTpaboTKE HABBIKOB MPUHATHUS PELICHUH B
MOBTOPSIOLIUXCA cUTyauusix. IIpu 3TOM 01MH y4acTHUK UTpaeT ¢
aBToMaTaMy. Takoil TUIl Urp MOJYYWJ Ha3BaHUE UCPOBLIX mpe-
Hasicepos.

K uucny paGoT, MOCBSIIEHHBIX 3a/laye CO3JIaHUSI UCKYCCT-
BEHHBIX UTPOKOB (POOOTOB, aBTOMATOB) OTHOCATCS MOHOTpaduu
[17, 18, 19] u np.

Urpel ¢ aBTOMaTaMu O4€Hb ONHM3KHM K MMHTAIHOHHOMY MO-
nenupoBanuio. B cimydae, koraa Bce yUaCTHUKU UTPhI 3aMEHEHBI
aBTOMAaTaMH, TOJy4yaeM HMHUTAIMOHHYIO MOJENb OpraHu3aluu
(urpel aBToMaToB) [20]. Takue UTpbl TPUMEHSIOTCS B TEX Cllyda-
X, KOorJga HeoOXOIUMO MPOBECTU 3HAYUTEIHHOE YHCIO MapTHid
JUTSL TIOJTYYE€HUSI CTATUCTUYECKU 3HAYMMOMN OIICHKU PE3YJIbTAaTOB.
DTO CBSI3aHO C TEM, YTO «OBICTPOJEHCTBUE)» WMHUTAIIMOHHOMN
UTPbl OTPAHUYEHO BPEMEHEM TMPHUHSATHUS PELICHUS YEIOBEKOM
(mopsiAika OAHOM MHMHYTBHI B MpocTedmmx wurpax). M umeHHo
BpeMs MIPUHATUS PEIICHHUS YEJIOBEKOM OTPaHUYMBAET U MPOJI0JI-
KHUTEIBHOCTh OJHON MapTUU (IBE—TPU MHUHYTHI B MPOCTEUIINX
urpax). Urpsl aBTOMaTOB MO3BOJISIOT COKPATUTh MPOAOIKU-
TEJIBHOCTH OJIHOM MapTHH JI0 TOJIeH CEKYHIBI.

Crnenyer OTMETHTh, YTO 3aM€Ha B UTPE peajbHBIX UTPOKOB
Ha HMCKYCCTBEHHBIX W HU3ydeHHE (YHKIIMOHUPOBAHHS MOIEIU
OpraHU3aIlMOHHOW CHUCTEMBI, KOTJ]a BCE UTPOKH 3aMEHEHBI aBTO-
MaTaMH, J1aeT BO3MOXHOCTb MPOBOJUTH aHAIHU3 KOJUIEKTUBHOTO
MOBE/ICHUS aBTOMATOB.

Hauano uccnenoBanuii B 3TOM HanpaBiIeHUH OBLIO MOJIOXKE-
HO B [17] mpu paccmorpenuu 3amad ¢usuonoruu. Mcexons us3
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HNudopmupoBaHHOCTH

I/IH,I[I/IKaTopHOC INOBCACHUC

TOTO, YTO MO3T YEJIOBEKa COCTOMT M3 OOJIBIIOrO YMCiIa HEHpo-
HOB, KOTOPBIE€ BBIMOTHSIOT JIOCTATOYHO MPOCThie (pyHKIMHU (aHa-
JIOT MPOCTEHIIeTr0 aBTOMaTa), pe3yJbTaT UX COBMECTHOTO (PyHK-
[IMOHUPOBAHUS JAEMOHCTpUPYET (heHOMEHAIbHBIE BO3MOXHOCTHU
IIPUCIIOCOOUTENBHBIX PEAKIIMA OpraHu3Ma K CaMblM pa3HO00-
Pa3HbIM BIUSHUSM OKPYXKAIOIIEH Cpeibl.

OpHako NPUHLUUIUANIBHBIM OTJIMYMEM aBTOMATOB, MOBEJAE-
HHUE KOTOPBIX HMCCIEAOBaIuCh B [17], OT aBTOMATOB, KOTOpHIE
MPUMEHSAIOTCS B pacCMaTpPUBAEMbIX HMHTAIIMOHHBIX HTIpax,
SBIIETCS TO, YTO 3TH aBTOMAThl HE UMEIOT HU MaJIeHUIIero mpeji-
CTaBJICHHUS 00 WTpe, B KOTOPOH OHU y4acTBYIOT. Ha 3Ty ocobeH-
HOCTBh aBTOMAaTOB ObLTIO oOpareHo BHUManue B [20]. 3aeck ObLIO
OTMEYEHO, YTO B UIPax, C HOMOUIbIO KOTOPBIX IPOBOJUTCS aHa-
13 PYHKIMOHUPOBAHUS SKOHOMUYECKUX CHCTEM, HH(popMaLus
Urpoka 06 urpe (o (QyHKUIMSX BBIMTPHIIIA) YACTO OrpaHUYEHA
(e monHa), HO BCe-Taku nMeeTcs. B urpax takoro pojaa UTpoku
pacrnojararpT, Kak IpaBWIO, KAYECTBEHHBIMU MPEICTaBICHUSIMHU
00 uUrpe U MOTYT OLIEHUTbH IMOCIEICTBUS MPUHUMAEMBIX pellle-
Huil. Kpome 3Toro, npu opraHuszany ¥ NpOBEIECHUH UMHUTALU-
OHHOM UTPBI UTPOKU 3HAKOMSTCS C MPaBUJIAMH U LEISIMH UTPBI,
MEXaHW3MaMHU YIPABJICHUS, CBOWMH IEJEBBIMH (DYHKIUSIMUA WU
(GYHKIIMOHATFHOW 3aBUCHUMOCTBIO 3HAYEHUH IeNeBbIX (YHKIUN
OT MPUHUMAEMBIX PEIICHUM.

ANTOpPUTM TOBEJEHHUS aBTOMAaTOB OCHOBBIBAE€TCS HA NPHUH-
L[UIIE, CYIIIHOCTh KOTOPOIO 3aK/II0YAETCs B TOM, YTO YEJIOBEK IPU
BBIOOpE CTpaTeruu TMOBEIEHUSl NEHCTBYeT, KakK IMpaBWio, He
CIIy4aiiHbIM, a 3aKOHOMEPHBIM 00pa3oM, U 3Ta 3aKOHOMEPHOCTh
MOXKET ObITh OOHapy)eHa aBTOMAaTOM IO PSAY MOCIeI0BATENb-
HBIX HAOJIOICHUH.

ABTOMaTHI, UCNOJIb3YEMBIE B UTPOBBIX MOJEIIAX JJIs aHAJIN3a
(GYHKITMOHUPOBAHUS OPTraHU3alMOHHBIX CHUCTEM, IIPOrpaMMUpPY-
I0TCS HAa OCHOBaHMHM HEKOTOPBIX TUIIOTE3 O MOBEJIEHUU JIIOJIEH B
Mozenupyemoil cutyarnuu. CamMu TUNOTE3bl (POPMUPYIOTCS Ha
OCHOBE aHaJIM3a CTPATEruil peajbHbIX UTPOKOB B UMUTALMOHHOU
UTpe, U 3TU TUIIOTE3bl MOXKHO, B CBOIO OYepellb, IPOBEPUTH MPHU
IIPOBEJIEHUY UIMUTALIMOHHON UTPHI.

B mnpocrteiimux MMHUTAlMOHHBIX UTpax aJlrOpUTM BbIOOpa
pelIeHNs aBTOMaTOM OCHOBBIBAETCSl HA aKCUOME UHOUKAMOPHO-
20 nosedenus [20]. B UMUTAIIMOHHOW WTpPE YYAaCTHHK IS JOC-
THKEHHUSI CBOETO BBIMTPHIIIA MPUHUMAET PelIeHHe 0 GOpMHUPO-
BaHUIO HEKOTOPOW BEIWYHMHBI X; , KOTOpas 3aTe€M HCIOJIb3YyeTCs
IUIE BBIPAOOTKM YHpaBJsiomiero BosaeiicTBus. Ecnm cumrtarts,
YTO B K&XKJOW MapTHH BBIOOP X; i-M UTPOKOM OTPEJIENeT €ro
JBMKEHUE B CTOPOHY IENH, TO (OPMATLHO CTPATETHS MOBEICHUS

aBTOMAaTa MOYKET OBITH mpeacTaBjI€Ha B BUAC
k+1 k kr Ak k k
Xi :xz'+7/i Xi — Xil 7/1'6[0)1]3 (1)
k+1

rae xi*' — cocrosiHue i-ro aBTOMara B k+1-0l MapTHH UIPBI, xi

i

— MOJIOKEHUE 1IeJIM i-T0 aBTOMaTa B k- mapTuu,
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nk kK _k k k k
X = argmax ¢l (xl 5 X 5eees Xi_ 15 X5 Xiyoeees xn) .
X

JIpyruMu ClIOBaMH, 3TO TO COCTOSIHHE, KOTOpoe obecredu-
BaeT i-My aBTOMaTy MaKCUMAaJIbHOE WJIM MUHUMAJIbHOE 3HAYCHUE

> o k
neneBo (QynkuuMum B k-ii maptun. Benwumna y; ompenenser

BCIIMYMHY IIara B CTOPOHY LCJIH. B urpax, rac¢ HUCIOJIb3YIOTCs
aBTOMATbl C UHAUKATOPHBIM IMOBCICHHUEM, HaCTpOﬁKa aBToMara

k
3aKJII0YAETCs B BBIOOPE MPOLEAYPhl M3MEHEHUS ; OT IapTHH K

k
napthui. KOHKpeTHOe 3HaueHHE y; 3a7aeTcs HMCCIEN0BaTENIEM,

KOTOpBIM C MOMOUIbIO0 BbIpakeHHsd (1) peanmusyeTr anroputm
MOBEJICHUsS] PEaJbHOTO Hrpoka. Takue aBTOMAaThl MO3BOJSIOT
[I0JIy4aTh XOPOIIME PE3yibTaThl B T€X HMMHUTALMOHHBIX HUIpax,
rze 1eneBble QyHKIMM YYaCTHHUKOB MIPbI SBIISIOTCS HENpPEPbIB-
HBIMH.

15.4. lIpumepbl *MMUTAUMOHHBIX TP

[{eneBbie GyHKIIMH

HOBG,Z[CHI/IG aBTOMAaToOB

Pe3ynbrarel urpsl

Nmuranuonnasi urpa « CTUMYJIHPOBAHHUE»

J1nist i-TO areHTa KOJUISKTHBA IiefieBast (YHKIIUS 3aliChIBACT-
csl B BHJIE (CM. OMMHMCAaHWE MEXaHNU3MOB OpUTATHOM OIIaThl TPyAa
BBIIIIE):

X

@;=——P-kx;,
2%
Jj=1

rae x; — paeiictBue arenta, @ — Qoug crumynupoBanus, k; —
KO3 QHIIMEHT 3aTpaT areHTa.

B xaxmoif mapTuM areHThl BBIOOPOM JEUCTBHI CTPEMSTCS
YBEJIMYUTH 3HAYCHUE CBOUX IIETEBBIX (yHKIHI [21].

[Ipyn mpoBeneHHH UTPOBOTO AKCIEPUMEHTA paccMaTpUBa-
JIaCh JIEATENIbHOCTh KOJJIEKTHBA, COCTOSIIETO U3 MSATH HTPOKOB,
(n=135). ®oux ® = 2000. Posib areHTOB BBIMOJIHSIN aBTOMATHI CO
3HaYeHusiMu mapameTpoB : y1=0,3; v2=0,5; y3=0,4; v4=0,6;
vs=0,7 mns Bcex mapTuii Wrpel. 3HaueHUs Ko3(dduumeHToB
3aTpar paBHsUMCh k| =3; ky=ks=ks=4; ks=15. Tlonoxenue
LIEJIU [-TO aBTOMAaTa B k- MapTUH ONPEIeIIeTCsS BhIpaKeHUEM

B nepBoil maptum urpel aBTOMaTtaM OBLIU 3aJIaHBI CIEAYIO-
ume gmeiicteus  x;\V = 10; = 15; xW = 20; x D= 25;
x5’ =30. B coorsercrBuu ¢ (1) Ha BTOpPOM IIIare IEUCTBUS
aBTOMATOB OBUIM pPaBHBI xn?= 101; x»n? = 82; x;P = 76;
x4 = 89; x5 = 43.

Ha puc. 15.1 npuBenens! rpaduku U3MEHEHUs JEHCTBUIL aB-
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TOMAaTOB, Ha puc. 15.2 — rpaduk U3MEHEHUS CYMMBI JEHCTBUIA.
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Puc. 15.1. JIlunamuka neiictBuiil B urpe « CTUMYyIUpOBaHUE»

420

ucmeul

380

340

300

260

220

Cymma snavenutl 0e

140

180
/

100

4 7 10 13 16 19 22 25 28

Homep napmuu

Puc. 15.2. JIlunamuka cymmsl AeiicTBUN B urpe «CTUMYIMPOBAHUE

Cxox1eHe K PaBHOBECHUIO

W3 npoBeIeHHOM UIPHI CIEAYET, YTO K IEBATHAALATON Iap-
THM WUTPOKH COLUIMCh B PABHOBECHYIO cuTyauuio no Hbomry,
IIpUYEM B OTOM CUTYallMM, UX PAaBHOBECHBIC 3HAYCHMS EHCTBUI
paBHBI PaCCUNTAaHHBIM TEOPETHYECKH.

Pa3Butnem umMuTanmoHHoi Urpsl «CTUMYJIMPOBAHUEY SIBIIS-
eTcsl UMHUTAalMOHHas urpa «CTHUMYJIMpPOBAaHUE 3a BBIIOJHEHHUE
HECKOJIBKUX BUIOB JEATCIBHOCTH [22].
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HNMuTanuoHHas urpa

«CTI/IMyJII/lpOBaHI/Ie 34 BBINOJIHEHNE HECKOJIBbKHUX BUAOB ACATECJIbHOCTHN»

OO01mas xapakTepucTHKa

Ommncanue CUTyallur

Ilens urpst

[IpuMeHeHHEe cUCTEM CTHUMYJIHMPOBAHUS B KOJUIEKTHBE OpH-
CHTHUPOBAHO Ha Pa3BUTHC MCXAHU3MOB JIMYHOU 3aNMHTCPCCOBAH-
HOCTM U TIEPCOHANBbHOM OTBETCTBEHHOCTH. WX mpuMeHeHue
HanecjiIceHo Ha To, yTOOBI TOBBICHUTH NpeANPUHUMATCIIBECKYTO
aKTUBHOCTh BCEX pa0OTHMKOB W CJe€JaTh OPraHU3alLUIo, TIe
TPYIAUTCSI KOJUIEKTHB, 00Jie€ KOHKYpPEHTOCIOCOOHOH. OnHON U3
BaXHEHUIINX COCTABISIOIIMX CUCTEMbI CTUMYJIMPOBAHUS SIBIISET-
Csl OLIEHKA pe3y/IbTaTUBHOCTH JAEATEIbHOCTH paboTHHKA. O1ieHKa
pPe3yJabTATUBHOCTH MOXET OBITh MOTHBAllMOHHOM, €cCiM Jaer
OLIEHUBAaEMOMY OIPE/EICHHOE IMOHMMAHUE TOTrO, YEro OT HETro
oxunaT. B paccmMaTpuBaeMOM MeXaHM3ME CTUMYJIUPOBAHMS
IUIL OIPEJENIEHUs] BKJIaJAa OTAEIBHOIO COTPYIHUKA TPYIOBOTO
KOJIJIEKTHBA UCIIOJIB3YETCsl OLIEHKA BBIIOJHEHUS COTPYIHUKAMHU
CBOMX JIOJDKHOCTHBIX MHCTPYKIMH WM 00beMOB paboT B Mpo-
LIEHTAaX 110 OTHOLIEHUIO K MAKCUMAJIbHO MOJHOMY 00bEMY.

B wurpe wmccrnenyercs MoBeNeHHE KOJUICKTHBA, COCTOSIIETO
W3 IECTH COTPYAHHUKOB M pPyKOBOAWTENs. PaccmarpuBaercs
CUTyalus, B KOTOPOW JCHCTBUS UTPOKOB X; i € N, MpencTaBisi-
I0T CO0OM BEKTOPHI, a IPOIIeIypa OMPEIeIICHUS BOSHATPAXKICHUS
OCHOBBIBACTCSI Ha OMPEEIICHUH TPYAOBBIX BKJIAQJIOB UTPOKOB B
OOIIMI Pe3yNbTaT ACATEIHHOCTH. DTO CBSA3aHO C TEM, UTO JJOCTa-
TOYHO YaCTO BCTPEYACTCS CUTYaIlWs, KOTJa areHT B KOJIJICKTHUBE
OCYIIECTBIISIET HECKOJIKO BUJIOB JICATEIBHOCTH B COOTBETCTBUH
CO CBOEM JTOJKHOCTHOM MHCTPYKLUHEN U JUISl ONPECICHUS BKJIa-
Ja OT/AEIBHOTO areHTa B OOIIMI pe3ylbTaT BCETO KOJUICKTHUBA
WCIIOJIb3YETCSl YCTaHABJIMBaeMas IIEHTPOM OIICHKA BBITTOJIHEHUS
areHTaMH CBOWX JOJDKHOCTHBIX WMHCTpyKuui. [Ipwuem B cuiry
Pa3HOTO KOJMYECTBA MYHKTOB B JOJDKHOCTHBIX HHCTPYKIIHSIX
areHTOB, Pa3HOHAIIPABICHHOCTH JCATEIBHOCTH TI0 BBITOJHEHHIO
3TUX IMYHKTOB, CPOKOB BBITIONHEHUS PabOT, cpa3y ONpeaeluTh
OLIEHKY JICATEIIbHOCTH JOCTATOYHO CJIOKHO. Ho mipu 3TOM cyie-
CTBYET BO3MOXKHOCTh C(HOPMHUPOBATH HAOOP OIICHOK, XapaKTEpH-
3YIOIIUX BBHIMOJIHEHUE PAOOTHI MO KAXKIOMY MYHKTY JOJDKHOCT-
HOM wuHCTpyKuuu. M oTcroga cpa3dy Ke BBITEKAeT 3ajada
MOCTPOSHHSI PE3YJIbTUPYIONICH WM KOMIUIEKCHOW OIEHKH (-
(EeKTUBHOCTH JESATEIBHOCTH Kaxkaoro areHra. OreHka 3¢dek-
TUBHOCTH TPY/a TJaBHBIM 00pa3oM OIPENENseTcsl CYIIECTBYIO-
mei B KOJUIGKTHBE CHCTEME IICHHOCTEH | IMPUOPUTETOB.
OTpakeHHEM HTOH CHUCTEMBl B BHJIE€ HEKOTOPBIX MPOIEIYp,
MO3BOJISIFOIINAX  OTPECIIUTh IOJIE3HOCTh KaXKJIOro pabdOTHHUKA,
CIIy’)KaT PAa3JIMYHBIC METOJMKH OIpeneeHuss dPHEKTUBHOCTH
Tpyna.

Ora urpa paspabortaHa aisi OreHKH d()(HEKTHBHOCTH CUCTE-
MBI CTUMYJIMPOBAaHUS U OOYYCHHS COTPYJHHKOB KOJUICKTHBA
MoJIpa3ieleHust GUPMBIL.

MexaHu3mbl ynpasieHus. [nasa 15. UMuTaMmoHHbIE MOETIM MEXAHU3MOB YIIPABIECHUS 15-15



3anayva [lentpa

3a/1aya UrPOKOB

Monenn

Ha ocHOBe MOJTy4eHHBIX UTPOKAMH OIICHOK 3a BBHIIOJIHCHUE
UMM KaXXJI0TO MyHKTa JODKHOCTHOW MHCTPYKIIMU BBIOPATH MPO-
neaypy (GOpMHpPOBaHHS KOMIUICKCHOH OIIGHKH JIESTEILHOCTH
UTPOKOB, C Y4ETOM KOTOPOH paszpabotats mpoueaypy hopmupo-
BaHus kod(durmenta tpynoBoro ydactus (KTY) u pacnpenene-
HUS IPEMHUAIIFHOTO (OH/IA.

3Has mpouenypy GpopMHUpOBaHUS PE3YIbTUPYIOMIEH OICHKH
NESITeIbHOCTH U MEXaHW3M CTHMYJUPOBAHHS IOJYyYUTh TaKue
OLICHKHM 32 BBINIOJHEHUE Ka)J0ro MyHKTa JOHDKHOCTHOM HMHCT-
pYKLMH, 4TOOBI MaKCHMHU3UMPOBaTh 3HAu€HUE CBOEH IieleBOM

GbyHKIHN.

B cBsi3u ¢ TeM, UTO UTPOKU OCYIIECTBIISIOT PAa3IMUHbBIE BUIBI
NEeATEIbHOCTH, JUIsl ONPEAENICHNs UX BKJIaJa WM KOMIUIEKCHOMN
OIICHKM HE MOKET HCIOJIb30BaThCA apudMeThyeckas cymma
pe3yAbTaTOB UX JEATENIBHOCTH, MO3TOMY s onpenenenus KTY
U pacrpejielieHuss mpeMuanbHoro GoHga @ IEHTP OICHHUBACT
NEeATEIbHOCTh KAXKJIOTO areHTa IO BBINOJHEHUIO MM CBOUX
JOJDKHOCTHBIX OOSI3aHHOCTEH B TPOIIEHTaX IO OTHOIICHHUIO K
HauitydieMy pe3ynbraty. CuuTaercs, i-blii UTPOK BBITIONHSET b;
BHJIOB JICSITEIBHOCTA M YTO MAaKCHUMAaJIbHBIM Pe3yJbTaT, KOTOPHIHA
MOXKET OBITh JOCTUTHYT UTPOKOM TPH BBINOJIHEHHUU j-20 BHJA
AeATeNbHOCTH, paBeH My, i € N, j=1, .., b, Ecau BeiOpanHOe
AeHCTBUE UTPOKA WM €ro (pakTHYECKUull pe3ynbTaT paBeH X;; TO
OLIEHKA BBITIOJIHEHHUS 3TOTO BUJA JIEATEIHHOCTH OyIeT paBHa

g

X..
0,=—-100%,ie N,j=1, ..., b,
M o
ij
Pe3ynpTupyromas oueHka JAesTeIbHOCTH O BemonHeHMs
BCEX ITYHKTOB JIOJKHOCTHOM MHCTPYKIHUH i-20 areHTa ONpeess-
€TCs1 BBIPAKEHHEM

o = w,(0,,0,.,..0, ), i €N,

i
rie @; — QYHKIHS CBEPTKH.

B nanpHelimem Takxke OyneM monarartb, YTO WHIUBHIYallb-
HBIE 3aTPaThl areHTa JMHEHHBI U cenapadenbHbl. [Ipu momyueHun
i-bIM UT'POKOM OIIeHKU O €T0 3aTpaThl IPEICTABIAIOTCS B BUIE

_ i

Zi/_ ,jzl,...,bi.

T

COOTBCTCTBGHHO, ITIOJIHBIC 3anaTI)I arcHra z; HpI/I BBITIOJIHEC-
HHHN BCCX ITYHKTOB ,I[OJI)KHOCTHOI;’I HHCTPYKIUU OIIPCACIIAOTCS

KakKk

[TocTpouB pe3yabTUPYIONIYIO OIEHKY O,-(p) LIEHTP OMpeeis-
eT KTV kak
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Ananu3 Mouenu

0,(0,,...0, )

i

Za)( 01+, 0 ]b-).

enesast pyHKIHUS i-TO I/IFpOKa 3aIMCHIBAETCS B BUJE
»,0,,..0, ) b0,
=Tl @MV e N.

- T
zco(ﬂ,, L) A

Bynem cumrtath, 9T0 3()(HEKTHBHOCTH CHCTEMBI CHMYIIHPO-
BaHMS NPU HAJTMYUU MHOTHX BHJOB JEATEIBHOCTH OYIET Ompe-
JENSATHCS CYMMOM OIIEHOK, IOJYYECHHBIX areHTaMH 3a KayKJIbId
BUJI NEATEILHOCTH, TO €CTh

n b
K=>>0,.

i=1 j=1

i

B mnpennaraemoMm BapuaHTE WIPbl B KayeCTBE pPE3YJIbTH-
pYIOIIEH OLIEHKH IEATENBHOCTH I-T0 UIPOKA pacCcMaTpHUBACTC
MHUHHMMaJIbHOE 3HAYECHHE U3 BCEX OLIEHOK

®0,.0,....0, )= min0, .
J
IIycTp
O("’) = mm{O,l,Olz, ,Oibi}, ieN.

[eneBass pyHKIHS UTPOKAa B ITOM ClIydae 3aIllMCHIBACTCS B
BUZIE

Jj=1
B curyanuu paBHoBecust no Hamry 3HaueHrne MUHUMAaIIbHOU
OLIEHKH i-I'0 UTPOKA PABHO

A cymMmapHasi OLIEHKa i-r0 UTPOKa M0 BBIIOJHEHUIO b; MyHK-
TOB JIOJUKHOCTHOM MHCTPYKLHUH, i € N ompenensercs Kak

O =b 0" =L@y 1- P L

b n
u | "Ta

:l

,1 €N.

Otcrona BUAHO, YTO 3(1)(peKTHBHOCTI, CUCTEMBI CUMYJIHUPO-
BaHMS JJIS 9TOTO CIIydasi, OTpeIeNIeTCs BBIPaKEHUEM

n I)CDZxH n 1) ]
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Pe3ynbrars! urpsl

b, . b,
rae X :”—lb’ ieN, H =~ ’1 — CpeAHee TapMOHMYE-

Yy

CKO€ IMoKa3aTeNeil KBan(UKalUU i-r0 UTPOKa 10 BBITOJHEHHIO
b; MyHKTOB JI0JKHOCTHOM MHCTPYKIUH i € N.

T

B Hrpe HpeﬂHOHaFaeTCH, YTO KOJINYCCTBO HYHKTOB B I0OJDK-
HOCTHOM MHCTPYKI[HH IIEPBOTO, BTOPOTO M TPETHETO UTPOKOB —
BOCEMb, YETBEPTOT'0, MATOTO U MIECTOTO UTPOKOB — CEMb. 3Haue-
HUST KO3 GHUIMEHTOB KBaTH(PHUKAIIMA HUTPOKOB IMPEICTABICHBI B
tabm. 15.1.

Tabn. 15.1. Pe3synpTaTsl Urpsl

((CTI/IMy.]'II/IpOBaHI/IC 3a BBINMOJIHCHHUEC HCCKOJIBKHUX BHUJO0B ACATCIBHOCTHU»

Hrpok Ne Fit Fi2 Fi3 Fig Fis Fig Fi7 rig
1 5,00 5,00 5,00 5,00 5,00 5,00 5,00 5,00
2 5,00 5,00 5,00 5,00 5,00 5,00 5,00 5,00
3 5,00 5,00 5,00 5,00 5,00 5,00 4,85 4,85
4 5,00 5,00 5,00 4,35 4,00 3,70 3,70 -
5 5,00 5,00 4,35 4,35 4,00 4,00 4,00 -
6 5,00 5,00 4,63 4,63 4,00 3,85 3,70 -

NmuTtanronHas urpa npoBOJAMIACE B PEXKUME, KOTAA JEHUCT-
BHSI KQXJIOTO MTPOKA BBHITIOJHSUIM aBTOMATHI. AJITOPUTM BBIOOpA
peuIeHui aBTOMAaTOM, KOTOPBIM MCIOJB3yETCs B UI'PE, OCHOBBI-
BAae€TCAd Ha aKCMOME MHIAMKATOPHOTO TMOBEICHUS. 3HAYEHUS KO-
3¢ ¢dunmeHToB y ObUIM COOTBETCTBEHHO paBHBI Y= 0,3, 7,= 0,4,
Y3 = 0,5, Y4= 0,6, Y5= 0,7, Y6 = 0,8

Crparernn UTpOKOB MpEICTaBICHBI Ha rpaduke, U300pa-
’KEeHHOM Ha puc. 15.3. Kak BUAHO U3 3TOr0 PUCYHKA, CTpATETUu
UTPOKOB IOCJIE TMSATHAAUATH NapTUH COIUIMCh B PaBHOBECHYIO
cutyanuio o Homy. A u3Menenue >()p(PeKTUBHOCTH CHCTEMBI
CTUMYJIUPOBAHUI MIPEJCTABICHO Ha rpaduke, H300pakKeHHOM Ha
puc. 15.4.
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Puc. 15.3. I3MeHeHue cTpaTeruii UTPOKOB B UI'Pe
«CTUMynpoBaHKE 32 BHIITOJHEHNE HECKOJIBKUX BH/IOB JICATEILHOCTI
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Puc. 15.4. I3menenue 3ppeKTUBHOCTH CHCTEMbI CTUMYJIMPOBAHHS B UTPE
«CTUMyNHpOBaHKE 32 BHITIOJIHEHUE HECKOJILKUX BUOB JIEATEIIHOCTH

AHanu3 pe3yiabTaToB AHanu3 1mokasbIBaeT, 4YTo dPPEKTHBHOCTh CHCTEMBI CTHMY-
JMPOBAHUA IOCIE CEMU MapTUH CcTaja MPaKTHYECKU paBHA Teo-
PETUYECKH PACCUUTAHHOM.
MMuUTalMOHHBIE UTPBI UCIIONB3YIOTCS TAKXKe /U1 aHATIN3a He
TOJNBKO MEXAaHHW3MOB CTUMYJIMPOBAaHUS, HO W MEXaHH3MOB
yIpaBleHUss B JAPYTUX MpeIMETHbIX 00JacTAX, Hampumep, B
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YIPaBIEHUU 3KOJIOT0-3KOHOMHUYECKUMHU cucTtemMami [24].

HNmuranmnoHHasn Hrpa «MexaHu3MBbI IVIATHI 32 PHCK»

OnucaHue Urpbl

Pesynbratel
UTPOBOTO SKCTIEPUMEHTA

B nanHO# urpe mpenmnonaraercs, 4To 3aTpaThl i-r0 UIpoKa
(mpeanpuATHs) MO JOCTUKEHHUIO YPOBHS 0€30I1aCHOCTH ); paBHbI
[23, 24]:

2

— yi
2r;
Ecnm i-My mpeanpusTHIO YCTaHOBJIEH YPOBEHBL O€30ITacHO-

CTH y;, TO 3aTpaTbl 3TOTO NPCANPUATHUA Ha NOCTHIKCHUC YPOBHA

0€30MMacHOCTH y; U TIaTa 3a PUCK, paBHBIN 1 — y;, paBHBI
2

(v, = 2= 3)+ 2=
2 i

EcTecTBEHHO NpeaNoONOXKUTh, YTO KaxAo0e MNpeAnpusTue
CTPEMHTCS COKpaTHTh 3TH 3arparbl. [losTomy, mpumem, 4TO
1eJIeBOM (DYHKIMEW UTPOKOB SBIISIETCS (QYHKIUS 3aTpaT.

Ha srane cOopa maHHBIX KaXJIblii MIPOK COOOLIaeT Bedy-
meMy Urpsl (IIeHTpy) HHPOpPMaLKIO, He0OXOAUMYIO 1St (HopMu-
poBanust ypoBHs Oe3onacHocTH (YbB). Cumraercs, 4to LEHTpY
U3BECTEH TOJIBKO OTPE30K BO3MOXKHBIX 3HAUEHMM IMapameTpa
ri € [d;, Di], i € Q. IloaToMy UTpOKH, 3HAs MPOIEAYPY POpMHUPO-
BaHUS TUTAHOBBIX YPOBHEH O€30MacHOCTH y; U HOPMaTHBa A,
COOOMIAIOT IIEHTPE OLICHKU S; TapameTpa r;, MO3BOJISIONINE UM,
10 UX MHEHHIO, YMEHBIINTh 3HAaUE€HUE CBOEH 11e1eBON (PYHKIUH.

Ha osrane mianupoBanus BeAyIui, UCXOAs U3 3HadeHUs X
MHTETPaJbHOrO (peruoHanbHoro) Yb ompenenser 3HadeHUs
TUTAHOBBIX YPOBHEW 0€30MAaCHOCTH y; 1 HOPMATHBA A

@

v, = As, i€Q.

W, HakoHEIl, Ha dTalle pealnu3aluid UTPOKH MOJCUYUTHIBAIOT 3HA-
YCHHUSI CBOUX I1EJICBBIX (DYHKIIHH.

Ha sToM mapTust Mrphbl 3aBepIIaeTcs, © UTPOKU TIEPEXOIAT
K CICAyIOIIeH TapTHH, TO €CTh OMSATh COOOIIAIOT BEIYIIEMY
HEOOXOAUMYI0 HH(POPMAIINIO, BEAYIIHHA (OPMUPYET IUIAHOBHIC
YpOBHHM 0€30MAaCHOCTH W 3HAYCHUS HOPMATHBA A, U HMIPOKU
MOJICYUTHIBAIOT 3HAYCHHUS CBOUX I[€JIEBBIX (YHKIIUH | T.JI.

Urpa 3akaHuMBaeTcs, KOTJa CTpATETUN UTPOKOB CXOISATCS B
HEKOTOpbIE paBHOBECHBIE CUTyaluu. [1o cTpaTerusiM UrpokoB B
pPaBHOBECHOW CHUTyallMM MOXHO CyauTh 00 3(hdeKkTuBHOCTH
HCCIIeTyeMOr0 SKOHOMHYECKOro MexaHusma. lloGenurenem
CUUTAETCS TOT UIPOK, Y KOTOPOTOo CyMMapHOE 3HAYEHUE L1eJIeBOH
(bYHKIIMH 32 BCe TAPTUU UIPHI OKA3aJI0Ch HANMEHBIIUM.

B npuBeeHHBIX HUXKE pe3yiIbTaTaXx UTPOBOTO IKCIIEPUMEH-
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Ta Y4acTBOBAJIM YEThIpE UIpoKa-aBTOMara (n =4). Pernonanb-
HBIN YpOBEHb O€30MacCHOCTH B UTpe ObLT paBeH 3 (X = 3). 3Haue-
HUS mapameTpoB r Obutn : r1=1,5, mn=1,5, =25, r=2,5.
Omnenka s mapamerpa 7, coodiaemMasi UTPOKaMu BEAYIIEMY UTPbI
(uenTpy), Haxoamaack B mpenenax s € [0,4; 4]. ABromarsl ¢op-
MHUPOBAJIM CBOIO MH(OPMAIUIO JIJIsl IIEHTPa B COOTBETCTBHH C
TUIOTE30M MHIUKATOPHOTO TIOBEICHUS.

3nauenus kod(uUIMeHTOB y/‘ OBUTM OJMHAKOBBIMU JJIS
Bcex nepuonaos: v1=0,3, 1.=0,5, y3=0,2, v4=0,4, a nojoxxeHue
L[eJIH {-T0 aBTOMATa B k-1 MapTUH OMPeesuioCh BRIPAXKEHUEM

:Sjk — O-ikri(l-i_X)
rX + O'l.kX - ’

n
k
rie o, :ZS' -5 .
J=1
Ctpareruu urpokoB MpeACTaBICHBI HAa puc. 15.5.

)
R
= Z . —&— l-il uepox
S ¥ & x W 2-iuepox
Il —A— 34t uepok
v =% 4-i ugpok
0 8 ]

1 4 7 10 13 16 19 22 25 28

Homep napmuu
Puc. 15.5. I3meHeHnue cTpateruii urpokoB B Urpe «MexaHu3MBbl TIaThl 32 PUCK

N3 puc. 15.5 cnenyet, 4T0 NIpUMEpPHO 3a JIEBATHAALATH Map-
THI CTpaTeruu aBTOMATOB COIILINCh B PABHOBECHYIO CHTYAIIUIO,
us; =sp =175, a 53 =s4 =2,62, B TO BpeMsl KaK TeOpeTHYE-
CKMI pacyeT 3HAaYeHUM OLEeHOK s;, [=1,2,3,4, B curyanuu
PaBHOBECHS TIPH BBITIOJHEHUH TUIIOTE3bI CIIA00TO BIMSHUS TTOKa-
3bIBAJ COBIAJEHUE OLECHOK §; C WCTHHHBIMH 3HAYCHUSAMHU 7.
Takum 00pa3oMm, pacxoXkJACHHE PaBHOBECHBIX 3HAUYCHUM si W
WCTUHHBIX 3HAYEHUH #; COCTABUIIO JIJISl IEPBBIX JBYX aBTOMATOB
14,3 %, u 4,6 % nns qpyrux IByX aBTOMATOB.

Ha puc. 15.6 npuBenen rpadpuk u3MEeHEHHSI HOPMATHBA A.
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Homep napmuu

Puc. 15.6. I3menenne HopMaTuBa B UTpe «MeXaHU3MBbI IUIaThl 32 PUCK)

0,33

3ampamut

0,31
0,29 -
0,27 ;
0,25
0,23 -

0,21 4

N3 puc. 15.6 cienyet, 4To B CUTYyallud paBHOBECHSI HOpMa-
TUB A TPUHUMAaeT MUHUMAaJbHOE 3HadeHue, paBHoe 0,343, B TO

BpEMs KaK TCOPCTHYCCKU PACCHUTAHHOC 3HAYCHHUEC HOpPMATHUBA

pasHo 0,375.

Ha puc. 15.7 npuBenens! rpaduku U3MEHEHUS 3aTpaT UTPO-
KOB Ha JIOCTH)KEHHUE 3a/IaHHOTO YPOBHS 0€30IaCHOCTH U TIIATy 32
puck. A Ha puc. 15.8 n3obpaxen rpaduk W3MEHEHHS CyMMap-
HBIX 3aTpaT Ha JOCTWXKEHHE B PErHOHE YpPOBHSA 0O€30MaCHOCTH

0,19

 —— —

1 4 7 10 13 16 19 22 25 28

Homep napmuu

—— |1l uepox
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Puc. 15.7. I3MeHeHue 3aTpaT UTpOKOB B Urpe «MeXaHN3MBbl IJIAaThl 3a PUCK»
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3ampamoi

0,93 -

0,9

Homep napmuu

Puc. 15.8. I3ameHeHue cymMMapHbIX 3aTpaT
Ha 00ecIieYeHre 3aIaHHOTO YPOBHSI 0€30MaCHOCTH B PETHOHE

N3 puc. 15.7u 15.8 cnenyet, 4To B CUTyalluu paBHOBECHUS
CYMMapHbIE€ 3aTpaThl Ha JIOCTM)KEHHE 33JaHHOTO YpOBHS 0e30-
MACHOCTH M ITUIaTa 33 PUCK BCEX UTPOKOB M KAXJIOTO MIPOKa B
OT/ETBHOCTH MPUHUMAIOT MUHUMAJIbHBIEC 3HAUCHHSI.

B 3akirodeHre HACTOSIIECH TJIaBbl OTMETHM, YTO HAOOp OH-
JAaWHOBBIX MMUTAIMOHHBIX MOJENIed MEXaHU3MOB YIIPABIICHUS
MO>KHO HalTH Ha caliTe www.mtas.ru.

15.5. JIuteparypa K riaase 15
(paboThI, OTMEUEHHBIC 3BE37J0YKOI, MOKHO HATH B CBOOOTHOM JIOCTYIIC
Ha caliTe TEOPHH YIPABJICHUS] OPraHU3AIIMOHHBIMU CUCTEMaMU WWW.mtas.ru)
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