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HNPEAUCJIOBHUE

B npenmaraemoill uyuTaTento KHUTE€ OCHOBHOE BHHMMAaHHUE YJAENSETCS METoJaM pELIeHus 3ajad,
BO3HHMKAIOIIMX B PHUCKOBBIX cuTyanusx. B Crnoape pycckoro ssbika C. M. OxeroBa TEpMHH «PHUCK»
OTpesieNeTCsl KaK «BO3MO’KHAsi ONACHOCTBY» M «JICHCTBUE HayJady B HaJEXKAE€ Ha CUACTIMBBIA HCXOI.
CrnenoBarenbHO, PUCK MPEAIOaraeT BO3MOXXHOCTh HACTYIUIEHHUS HEOJIaronpusTHOro coobITus. s moboro
Om3Heca Ba)XHO He m30eXaTb PHUCK BOOOINE, a NPEABHIETh €ro M IPHHATh HAaWIydllee pelIeHue
OTHOCHUTEJIBHO ONPEAEICHHOT0 KPUTEPHS], OTPAXKAIOLIET0 OCHOBHON MHTEPEC NPEANPUHUMATEIS.

Teopernueckoli OCHOBOM M MPAKTUYECKUM MHCTPYMEHTApPHEM aHAJIW3a U IPOTrHO3UPOBAHUS PEIICHUN B
9KOHOMHKE U OM3HECE ABISIIOTCA YKOHOMHKO-MaTeMaTHUECKUE MOJETH U IPOBOMMBIE [10 HUM PacUEThl.

B mnHacrosimem yueOHOM TOCOOMM TPH PACCMOTPEHUHM MOJENEeH MPHHATHS PEIICHHH B YCIOBHAX
HEOIPEJEIEHHOCTH M pHUCKa JAlOTCS NPAKTUYECKHE PEKOMEHJALMU 1O MPUMEHEHHMIO 3THUX MOjeiel B
TUIOBBIX CUTyalusX. B 7aHHOM ciydae OCHOBHasi TPy AHOCTh 3aKJIFOUAETCs] HE B BHIIIOJHEHUH PacyeToB, a B
IOCTPOCHUU CaMUX MOJEJEH, aJleKBaTHBIX pealbHOM oOcTaHOBKE. B cuily 3TOro uurarento mpeaiaraercs
JOCTaTOYHO OOJIBIIIOE YHCIIO TPUMEPOB IMOCTPOCHUSA Takux Mojeneid. PasHooOpasHble peasibHbIE
9KOHOMHUYECKUE CUTYallUu - NMOTEHIHAIbHbIE 0OBEKThI MOJEIMPOBAHUS - ONMCAaHBI B 3a1adax. HekoTtopele
U3 HUX JIAIOTCS C PEIICHUSMH, IPYTHE - TPEeTHA3HAUCHBI IJIS1 CAMOCTOSITEIILHON paboTHI.

B kadecTBe MareMaTH4YeCKMX CPEICTB NMPHHATUS PEIICHUH B YCIOBUSX HEONPEIENCHHOCTH U pHCKa
UCIIOJIB3YIOTCS: TEOpUsl CTPATETUUYECKUX UIP, TEOPUS BEPOSATHOCTEM, MaTeMaTU4ecKasl CTaTUCTUKA, TEOpUs
CTAaTUCTHYECKUX pEIICHWH, MaTeMaTH4ecKoe IporpaMMHUpOBaHMEe, Teopus moje3Hoctd HeiimaHna-
MopreHmrepHa.

Knura cocrour u3 BocbMH TIaB. [naBel 1-5 oTpaxaroT JOCTATOYHO 3JEMEHTapHBI MOAXOA K
HCCIIeyeMOM 00JIaCTH, TJIaBHl 6 - § -00JIee yriryOJIeHHBIH.

HeoOxoauMmelii 11 NepBBIX MATH TJ1aB MaTeMaTHMYECKUM ammapaT HE BBIXOJUT 3a IMpeesibl MIaIIIux
KypCOB 3KOHOMHYECKHMX BY30B. 3J€Ch MPHUBOJATCSA 3aJayd C peUleHusMH, a B 1. 1-4 - 3ajmaum ans
CaMOCTOATENIbHOTO BbINMONHEHUA. COOTBETCTBEHHO [aHHbBIM MaTepual OpHUEHTHPOBAH Ha CTY/IEHTOB
MJIaIIINX KypcoB OOydeHHUs M BCEX KEJAIOUIMX IMOJYyYHUTh NEPBOHAYAIBHOE IPEICTABICHHE O pacyeTe B
OusHece.

[Tocnennue Tpu riaBbl, Kak Mbl YIIOMHHAIIU, JaloT Oosee yriayOJeHHOE MpeacTaBlieHHe 00 armapare
MOJICJIMPOBAHMSI PUCKOBBIX cuTyaruil. [Ipexae Bcero 3To OTHOCUTCS K CTATUCTUYECKUM MIpaM C IPUPOIOI.
W3noxxeHne warepuasia CONPOBOXKAAETCS MHOTMMM NpUMEpaMH C pEHICHUSIMH, JIOBEACHHBIMU [0
KOHKPETHBIX LU(pP U peKOMEeHJAlMi. DTa 4acTh KHUTM OPUEHTHUPOBAHA Ha CTYJIEHTOB CTaplIUX KypCOB,
aCIHUPAHTOB U MPENOJaBaTENEH, MOKET UCIIOIb30BAThCS U MPAKTUKAMHU.

Paznuunas neneBas opueHTanus yueOHOro Marepuasia oObsACHIET, HoYeMy B KOHIIE Kax/10i u3 rinas 1 - 4
JAIOTCSI BOIIPOCHI /Il CAMONPOBEPKHU U 3a/la4yM JJIsi CaMOCTOSTEIbHOIO PEIICHUs, a B APYTUX IJIaBax OHU
OTCYTCTBYIOT, HO IPUBOJAUTCS OOJIbIIIOE KOJIMYECTBO 3a/1a4 MOBBIIIEHHONW TPYAHOCTH C PEILICHUSMHU.

I'maBa 1 «Puck u ero u3MepeHue» BKIIOYAET OOIIEE OMHCAHME MPUOBUIM U PHUCKAa OT peau3aluu
IPOEKTOB, METOJbl OLIEHKH J(PPEKTUBHOCTHM M PHUCKOBOCTH IPOEKTOB, CBS3b 3TUX I[OKa3aTeneil co
CKJIOHHOCTBIO K PUCKY JIMIIA, IPUHUMAIOILETO PEIICHUE.

I'maBa 2 «CrpaTrernueckue Urpb» COAEPKHUT ONMCAHUE UIP JBYX JHIl C IPOTUBOMIOJIOKHBIMU
MHTEpEeCaMU. Y YaCTHUKH UTPhl OCO3HAHHO IIPOTUBOJAEHCTBYIOT APYT APYTY, YTO COOTBETCTBYET, HAIIPUMED,
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KOHKYPEHIIMU (UPM HAa OJHOM pbIHKE. DUPMBI MBITAIOTCS PEATU30BaTh CBOM MHTEPECHI W IMOMEIIATh B
9TOM KOHKypeHTaM. PaccmarpuBaercst mpoctemmii rpadudecKuii MEeTOoJ penieHuss MaTPUYHBIX UTp M
YKa3bIBAETCS HA MX CBA3b C JMHEHHBIM MPOTPaMMHUpPOBAHMEM B OOIIEM Cllyyae MpPU MPOU3BOJIHHOM BH[E
MJIATEKHOW MATPULBI m X 1. DTO YHUBEPCAIBHBIA METOJ PEIICHUS UTp ABYX JUIl C HYJIEBOW CyMMOM,
MO3BOJIAIOIIMNA TPUMEHUTh M3BECTHBIM MATEMAaTUYECKUM ammapar JMHEWHOrO0 IIPOrpaMMHUPOBAHUSA H
COOTBETCTBYIOIIIEEe MporpamMmHoe obecrnieueHue. Jloka3aTenbCTBO CBS3aHHOW C ATHM OCHOBHOM TEOpEMBI
TEOPUU UTP U IPUMED €€ PUMEHEHUS BEIHECEHBI B IPUIIOKEHHE.

Otnuuue urp, onvcaHHbIX B miaBe 3 «lIpuHsATHE penieHuid B YCIOBHUSX HEONPEICICHHOCTH W PUCKA
(urpsl C TPUPOAON)», OT CTPATETMUECKUX HIP COCTOUT B TOM, UYTO B HUX OJMH U3 YYaCTHUKOB
IPOTUBOJIEUCTBYET CONMEPHUKY HEOCO3HAHHO. B AKOHOMHKE MHOTME peIIeHHs 3aBUCAT OT KOHBIOHKTYPBHI,
CKJIa/IBIBAIOIIEICS U3 MHOTUX (aKTOpoB (Kypca BajiOT, MOJUTHKU MPABUTEILCTBA, YPOBHS HHQIALUUA U
T.1.), KOTOpPbIE, B3aUMOJCHCTBYS APYT C IPYIOM, BIMSIIOT Ha BCEX YYAaCTHUKOB «UIPHI B SKOHOMHKY» HE
MEPCOHANBHO, a enInHOo00pa3Ho. [IpuHATHE pelieHuit B yCIOBUSX HEOMPEIEICHHOCTH M PUCKA IMOJIy4aeT
pa3BUTHE B BHUJE BBHIOOpAa PEUICHWH C MOMOINBIO JEpeBa PEIICHWH (TTO3UIIMOHHBIE HIPHI). DTOT METO]
YUYUTBIBAET, UTO IEUCTBUS UTPOKOB, UCIIBITHIBAIOLIMX TPOTUBOCTOSHUE PsIIa HE3ABUCUMBIX SIBIEHUN, MOTYT
OBITH BBICTPOCHBI B HEKOTOPYIO IOCIEN0BaTeNbHOCTh. Hampumep, reonoruueckas pa3Beaka HEIp MOXKET
3aKOHYUTHCS HeyJauel (MOJEe3HBIX HCKOMAaeMbIX He HaiineHo). Ecnmu 3TOT sTam mpoiiieH ychemrHo, TO
JANbHEHIIMM PUCK CBA3aH C IPABUIBHOM OLIEHKONM MOIIHOCTH OTKPBITOIO MECTOPOXACHUSA. MOXKHO
MOCTPOUTH TiepepabaThIBAIOIINI 3aBO/I, KOTOPBIN OYIET MPOCTanBaTh, a MOXKHO MPOJATh MECTOPOXKICHHUE TIO
JMIEH3UHU U 0Ka3aThCsl B IPOUTPBIIIIE, €CJIN 3aM1aChl HCKOMAEMBbIX IPEBBICHIIN 0)KUIAEMble 3HAUCHUSI.

Teopus none3noctu Heitmana-MopreHmTepHa, npeacTaBieHHas B 1. 4, YYUTHIBAET OTHOLUEHUE JIMLA,
NPUHUMAIOILIETO PELIEHUSs, K PUCKY.

['maBa 5 «®uUHAHCOBBIC PEIIEHUS B YCIOBUSAX PHCKA» OTpPakaeT HEKOTOPHIE aCMEeKThl OAaHKOBCKOM W
(UHAHCOBON NEATETHHOCTH, KOTOPHIE B paMKaX PHIHOYHOW SKOHOMHUKH TNPHOOPETAIOT 0c000 PHCKOBBIN
XapakTep U Mo3ToMy TpeOyIoT Oojee AeTanbHOro uccienoBanus. [IpuBeneHsl 1Be NTMHAMUYECKUE MOJEITH
IUTaHUPOBaHKs (HPUHAHCOB B (opMe 3alaud JIMHEHHOrO MPOTrpaMMHUpPOBAHHS C peHmIeHHsAMHU. PaccMorpena
METOJIMKA OILIEHKH CTOMMOCTH (UPMBI Ha MPUMEpPE HEOIpPENeJCHHO JOJIT0 <CKUBYIICH» aKIIMOHEPHOU
¢upmMbl. BpIipaGoTaHHBII TpU  STOM KPUTEPUIl IKUBYYECTH CpPAaBHUBACTCS C aJbTEPHATUBHBIMU
MOMYJIAPHBIMH, HO MOTYLIUMHU OKa3aThCsl HETOUHBIMU KPUTEPHUSIMU.

I'maBa 6 «Cratuctudeckue Urpb» JaeT yriyOJIeHHOE U3JI0KEHNE TEOPUH U ¢ pupoaoH. Mcnonb3yercs
MaTeMaTHYeCKUN ammapaT TEOPHUH MHOXKECTB, 0aileCOBCKMX (DYHKIIMIA, YCIOBHBIX BEpPOSTHOCTEH U Jp.
Teopust WILTIOCTPUPYETCS MHOKECTBOM MPUMEPOB € PELLICHUSMHU.

['maBa 7 «/IHBECTULIMOHHBIE PELICHUS» OMUPAECTCS HA TEOPHUIO MpeAblaymmx riaB. OmHAKO Bce
paccMaTpuBaeMble MPUKIAAHbIE 33Jja4d B TOM WJIM WHOM IUIAHE CBS3aHBI C MOJCIUPOBAHMEM INPUHATHS
WHBECTHUIIMOHHBIX pelieHui. [ MpakTUKOB, O-BUAUMOMY, 3Ta TiaBa AOJKHA MPEACTABISATh HAUOOIbIINN
UHTEpEC.

B rnaBe 8 «3amaum u3 pa3HBIX 001IacTeil XO3SUCTBEHHOW AEATEIHLHOCTHY» Pa30OHpAIOTCs CIETYOIINe
3a/layi: BO3HHUKAIOLIUME Ha TPAHCIOPTE MPHU IUIAHWPOBAHUM HOBBIX MACCAKUPCKUX MApUIPYTOB, 3aJaud
000CHOBaHHS BBIOOpA YYacTKOB 3€MJIM MO TMOCAAKy KapTodens B 3aBHCHUMOCTH OT MOTOIHBIX YCIOBHIA,
CTaTUCTUYECKOTO KOHTPOJIS MapTHUH TOTOBBIX U3/EIUIN U OLIEHKH BEPOATHOCTH NepeO0eB Ha MPOU3BOJCTBE,
oTpezieNieHus] ONITUMAIBHOTO 3amaca IPOAYKIIMH TOProBoi (UPMBI HA OCHOBE CTATUCTHUYECKUX JaHHBIX.

Kpatknil ciioBapb TEpMHUHOB PacCKpbIBAET OCHOBHBIE MOHSATHS TEOPUU BEPOATHOCTEH, MATEMATHYECKOU
CTaTHCTUKH U JUHEHHOTO MPOrpaMMUPOBAHUs, BCTpEUAIOUIHeCs B TaHHOM y4eOHOM MOCOOUH.

B noaroroBke rnas 4 u 5 npunnMan yyactue A. b. Aporosuu.

ABTOpBI OnmarofapaT JOKTOpa TEXHHUYECKHMX Hayk, mnpocdeccopa B.A. broBmeBa u mokropa
9KOHOMHYECKUX HayK, mpodeccopa A.B. MuIeHKo 3a MOJe3HbIC 3aMEYaHUs, CIIOCOOCTBOBABIINEC YITy4-
HICHUIO COAEPKAHMS y4eOHOTO MOCOOuSI.

I''TABA 1 PUCK 1 EI'O UBMEPEHUE

1.1. PUCK U IPUBBLJIb

JIrobast cepa denOBEYECKON ESITEIBHOCTH, B OCOOCHHOCTH AKOHOMHMKA WJIM OHW3HEC, CBsi3aHa C
NPUHSATHEM PEIICHUI B YCIOBHSIX HENOJIHOTHI MH(popMarmu. VICTOYHHKH HEONpPEAeNeHHOCTH MOTYT OBITH
cample  pa3HOOOpasHbIC:  HECTAOMJIBHOCTh  JKOHOMHYCCKOW  W/WIM  TIOJIMTUYECKOH  CHUTyalluw,
HEONPEIETIEHHOCTh JICUCTBUI MapTHEPOB MO Ou3HECy, cCiy4dailHble (aKToOpbl, T.e. OOJBIIOE YHUCIO
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OOCTOSITENILCTB, YYECThb KOTOpBIE HE NPEACTABISCTCS BO3MOXKHBIM (HAampuMep, IOTOJHBIE YCIOBUS,
HEOIPEJEIEHHOCTh CIIPOCca Ha TOBaphl, HEAOCOIIOTHAs HAJIE)KHOCTh IPOLIECCOB MTPOU3BOICTBA, HETOYHOCTD
UHPOpPMALUMU M Jp.). DKOHOMHYECKHE PELICHHS C YYeTOM IMEPEUYHCICHHbIX U MHOXECTBa APYTUX
HEOIPeJeNICHHbIX (PaKTOPOB NMPHUHUMAIOTCS B paMKax TaK Ha3bIBa€MOW TEOpUU MPHUHITUSA PELICHUH —
AQHAJTUTMYECKOTO TIOJX0/a K BBHIOOPY HAWIYYIIETro JeHCTBUS (aJIbTEPHATUBBI) MIIM IOCIEI0BATEIBLHOCTH
JNEeUcTBUA. B 3aBUCHUMOCTHM OT CTENEHH OMNPENEICHHOCTH BO3MOXXHBIX HMCXOJ0B WU MOCIEICTBUN
pa3IUYHBIX JEHCTBUM, C KOTOPBIMHU CTaJKMBaeTcs Julo, npuHuMarwomee pewmenue (JIIIP), B Teopum
MIPUHATHS PENICHUN pacCMaTPUBAIOTCA TPU TUIIA MOJIEIICH:

* BBIOOp pEIICHUH B YCIOBHUAX ONPEETECHHOCTH, €CIIM OTHOCUTEIBHO Ka)KJOr0 JAEHCTBHS W3BECTHO, UTO
OHO HEM3MEHHO MPUBOJIUT K HEKOTOPOMY KOHKPETHOMY HCXOAY;

* BBIOOp peIleHHsI NPH PUCKE, €CIM KaKAoe JEHCTBHE MPUBOAUT K OJHOMY M3 MHOXECTBAa BO3MOXHBIX
YaCTHBIX HCXOJIOB, IMPHUYEM KaXJblil MCXOJ HMEET BBIUMCISEMYIO WM 3KCIIOPTHO OLEHHMBAEMYIO BEpO-
ATHOCTh nosiBieHus. IIpeanonaraercs, uro JIIIP 3T BepOATHOCTH M3BECTHBI WJIHM UX MOYHO ONPEIEIUTDH
IIyTEM SKCIIEPTHBIX OI[CHOK;

* BBIOOp pelleHUil MpU HEONpeIeNeHHOCTH, KOIrJla TO WJIM WHOE JEHCTBHE WIIM HECKOJBKO JEHCTBHM
UMEIOT CBOUM CJIE/ICTBUEM MHO)KECTBO YACTHBIX MCXOJI0B, HO MX BEPOSITHOCTH COBEPILICHHO HE M3BECTHBI
WIN HE UMEIOT CMBICTIA.

[Ipobnema pucka m mpuOBUIM - OJHA U3 KIIOYEBBIX B AKOHOMUYECKOM NEATENbHOCTH, B YAaCTHOCTU B
yIpaBJIeHUHU MPOU3BOJACTBOM U puHaHcaMHu. [1o1 puckom NPUHATO MOHUMATH BEPOSITHOCTD (YIrpo3y) MOTEPH
JUIIOM WIM OpraHu3alMell YacTH CBOUX PECypCcoB, HEIOMOIYYEHHs] JIOXOJOB WIM IOSBICHUS
JIOTIOJTHUTEIBHBIX PAacCXOA0B B pe3yJbTaTe OCYILIECTBICHUS OIPEIEIEHHOW TNPOU3BOACTBEHHOW M
(uHAHCOBOM MOJUTHKHU.

Paznuuarot cneayromuye BUIbl PUCKOB:

* NPOU3B0OCMEEHHbII, CBSI3aHHBIA C BO3MOXKHOCTBIO HEBBINIOJHEHUS (PUPMOI CBOMX 00s13aTENIbCTB MEpPe]
3aKa34uKOM;

*  Kpeoummsviti, OOYCIOBICHHBIII BO3MOXKHOCTHIO HEBBITIOJHEHUS (UPMOH CBOMX (HHAHCOBBIX
00513aTeNIbCTB Mepesl UHBECTOPOM;

* npoyeHmHblll, BOSHUKAIOIIMN BCIEACTBUE HENPEIBUIEHHOTO H3MEHEHUS TPOLIEHTHBIX CTAaBOK;

* PUCK TUKEUOHOCMU, OOYCIIOBIEHHBIN HEOXKUAHHBIM N3MEHEHUEM KPEIUTHBIX U JIETIO3UTHBIX TOTOKOB;

*  UHMBECMUYUOHMBIY, BbI3BAHHBIM BO3MOXXHBIM OOECLEHUBAHHUEM HHBECTULMOHHO-(PUHAHCOBOIO
nopTdens, COCTOSIEro U3 COOCTBEHHBIX U MPUOOPETEHHBIX IIEHHBIX OyMmar;

* DbIHOYHbIL, CBS3aHHBIN C BEPOSTHBIM KOJIEOAHUEM PBIHOUHBIX MPOLIEHTHBIX CTaBOK KaK COOCTBEHHOM
HaIlMOHAJIBHON JIEHEKHOM €JMHHULIBL, TaK U 3apyOEKHBIX KYPCOB BaJIIOT.

Puck noapasnensercs Ha JUHAMUYECKUNA U CTaTUYECKUH. /Junamuueckull puck CBsi3aH C BOSHUKHOBEHHEM
HENpeIBUJCHHbIX MU3MEHEHHH CTOMMOCTH OCHOBHOI'O KamHTaja BCJEICTBUE MPHUHATUS YIPABICHUECKUX
pEIIeHM, a TaKKe PHIHOYHBIX WIIA MOJUTUYECKUX OOCTOSTENBCTB. Takue M3MEHEHUSI MOTYT IPUBECTH KaK K
HOTEPSM, TaK M K JIOTIOJIHUTENbHBIM jaoxoaaM. Cmamuueckuil puck 0OyCIOBIEH BO3MOKHOCTBIO HOTEPb
peasbHBIX aKTUBOB BCJICACTBHE HAaHECEHUS yIiepOa COOCTBEHHOCTH U TMOTEPh J0X0/1a U3-3a HeleeCIOCOOHO-
CTH OpraHU3aLUHU.

Bce yyacTHHKM MpoeKkTa 3aMHTEPECOBAaHbl B TOM, YTOOBI HE JOIMYCTUThH IOJHOTO MpOBaja MPOEKTa WU
x0T Obl M30exaTh yObITKa. B ycrnoBusix HecTaOWIBHOW, OBICTPO MEHSIOLIEHCS CHUTyalll HE0OXOIuMO
YUUTBHIBATh BCE BO3MOYKHBIE MOCIEICTBHS OT NEHCTBUH KOHKYPEHTOB, a TaK)K€ M3MEHEHUS KOHBIOHKTYPHI
pbiHKa. [lo3TOMy OCHOBHOE Ha3HAYCHHME aHAIM3a PUCKA COCTOUT B TOM, YTOOBI 0OECHEYHUTH MapTHEPOB
uHpOpManuei, HeoOX0AUMOM I MPUHATHS PEIICHUH O 1IEeIeCO00Pa3HOCTH YUacThsi B HEKOTOPOM MPOCKTE,
U NIPEyCMOTPETh MEPHI 10 3aIUTE OT BO3MOKHBIX (PMHAHCOBBIX OTEPb.

[Ipu ananu3e prcka MOTYT UCHOJIb30BAThCS CIEAYIOIINE YCIOBUS WU HMPEIIOI0KEHUS:

* IOTE€PH OT PHCKA HE 3aBUCAT APYT OT JAPYra;

* IOTEPHU IO OJHOMY M3 HEKOTOPOI'O MIEPEUHSI PUCKOB HE 0053aTENIbHO YBEIUUHUBAIOT BEPOSITHOCTh IOTEPh
10 IpyTHM,

* MaKCUMaJIbHO BO3MOXHBIN yIiepO HE JODKEH MPEBHIIATh (PUHAHCOBBIX BO3MOXKHOCTEH YYaCTHHKOB
IPOEKTAa.

Bce daxTopsl, BOUMsSIOmIME HAa POCT CTENEHH pPHCKa B TPOEKTE, MOXXHO YCIOBHO pa3leiuTh Ha
00BEKTHBHBIE U CyOBEKTUBHbIE. OObekmusHble (pakmopsbl HETIOCPEACTBEHHO HE 3aBUCST OT caMOi (UPMBI:
9TO MHQISIMSA, KOHKYPEHIUS, aHAPXHS, TTOJUTHYECKAE W YKOHOMHYECKHE KPH3UCHI, SKOJIOTHUS, HAIOTU H
T.1. Cybvekmugnvie paxmopvl HENOCPEICTBEHHO XapaKTepU3yIOT JaHHYI0 (GUPMY: 3TO MPOU3BOJICTBEHHBIH
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NOTEHIIMAJ, TEXHUYECKOE OCHAIEHHE, YPOBEHb NMPOW3BOAUTEIBHOCTU TpyJAa, MpoBoAUMas (puHaHCOBas,
TEXHUYECKas U MPOM3BOJCTBEHHAs MOJUTHKA, B YACTHOCTU BBIOOp THIA KOHTPAKTa MEKIY MHBECTOPOM U
3aka3unkoM. [Tocnennuii pakrop urpaer 0ocodo BaxxHYIO poJib A (PUPMBI, IOCKOJIBKY OT THIA KOHTpaKTa
3aBUCSAT CTENIEHb PUCKA U BEJIMYMHA BO3HATPAXKICHUS 110 OKOHUYAHUH [TPOEKTA.

HccnenoBanue prcka 1enecoodpa3Ho MpOBOIUTH B CIEAYIONIECH MOCIe10BATEIbHOCTH:

* BBISIBJIEHUE OOBEKTUBHBIX U CyOBEKTUBHBIX (PaKTOPOB, BIUSAIOUINX HA KOHKPETHBINA BUJI PUCKA;

* aHAJIN3 BBISIBIICHHBIX (DaKTOPOB;

* OIICHKa KOHKPETHOIO BHJAa pHUCKa C (DPUHAHCOBBIX MO3ULMM, ompenessomas Jubo (UHAHCOBYIO
COCTOATENBHOCTb MPOEKTA, JTUOO €ro SKOHOMUYECKYIO 11e51eCO00pa3HOCTb;

* YCTaHOBKa JOIIYCTUMOI'O YPOBHS PUCKa;

* AaHAJIN3 OTJEJIBHBIX ONEepaIii 0 BEIOPAHHOMY YPOBHIO PUCKA;

* pa3paboTKa MEPOTIPUATHIA TIO CHIDKEHHIO PUCKA.

@uHaHCUpPOBaHUE TMPOEKTA, SBISACH OJHUM U3 Haubojee BaXKHBIX YCIOBUH 3S(PQPEKTUBHOCTH €ro
BBIIIOJIHEHUA, OOJI?KHO OBITH HancJI€HoO Ha obeclieyeHne II0TOKA I/IHBGCTI/IHI/Iﬁ AJid TIJTAHOMEPHOTr' O
BBINOJIHEHHSI TPOEKTa, HAa CHIDKEHUE KalMTalIbHBIX 3aTpaT M PUCKA NPOEKTa 3a CYET ONTUMAJbHOM
CTPYKTYpbl MHBECTHIIMM M IOJYYEHHUs HAJOrOBBIX NpPEUMYILIECTB. B MaHe ¢uHaHCHpOBaHUS IPOEKTa
JIOJKHBI YUUTBIBATHCS CIIEIYIOIIUE BUIbI PUCKOB!

* PUCK HEXXM3HECTIOCOOHOCTH MPOEKTA;

* HAJIOTOBBIN PUCK;

* PUCK HEYIUIAThI 3aJ0JKEHHOCTEM;

* PHCK HE3aBEpILEHHs CTPOUTEILCTBA.

Bricokast creneHb pUCKa NPOCKTa MNPUBOAUT K H€O6XOI[I/IMOCTI/I IIOHUCKa HYT€I>'I HCKYCCTBCHHOI'O
CHIDKEHHMSI €ro (pUCKa) BO3MOXKHBIX MTOCIIEICTBUI HAa COCTOSIHUE (PUPMBI.

B cymiectBytoleil npakTuke NPUMEHSIOTCS TJIABHBIM 00pa30M YEThIPe OCHOBHBIX CIIOCO0A YIpaBJICHUS
PHCKOM: paclpesielieHue pHCcKa MEXIy BCEMH Yy4YacTHHKaMM TIIpoeKTa (Iepefada dYacTh pHCcKa
COWCIIOJTHHUTENSIM), CTPAaXxOBaHHE, PE3EPBHPOBAHME CPEICTB HAa IMOKPBHITHE HEMPEIBUACHHBIX PACXOI0B H
JBEpCUPUKALIHSL.

AHan3 pUCKOB MOJpPA3/eisIeTcs Ha JBa B3aMMHO JOMNOJHSIOMIMX APYT Jpyra BUAA: KAYeCMEEeHHbll,
IJIaBHAs 3ajlaya KOTOPOTO0 COCTOUT B ONpeAeieHHU (PAKTOPOB pUCKA U OOCTOSTENIbCTB, MPUBOIAMIMX K
PUCKOBBIM CHUTyallUdIM, U KO]lullecm€€HHblﬁ, HO3BOJ'I$IIOIIII/II71 BBIYUCIIUTE PasMEpbl OTACIBHBIX PHUCKOB U
pHCKa ITPOEKTa B LIETIOM.

1.2. MEPbBI PUCKA

Haubonee pacrpocTpaHeHa TOUKa 3peHUs1, COTJIaCHO KOTOPOM Mepoti pucka HEKOTOPOTO KOMMEPUECKOIo
(punancoBOro) pemieHus WIM ONEPalUU CIEAyeT CYHTaTh CpeaHee KBaJpaTHYHOE OTKIOHEHHE
(TOJIOKUTENBHBIN KBaJpaTHBI KOPEHb W3 JHUCIIEPCHUM) 3HAYCHUS TMOKazaTensl 3(PQPEeKTHBHOCTH 3TOTO
pereHus Uiy oneparuu. JleiicTBUTeNbHO, TOCKOJIBKY PUCK 00YCIIOBIIEH HEETEPMHUHUPOBAHHOCTHIO UCX0/1A
pemeHust (omeparuu), TO, YeM MEHbIIE pa3dpoc (mucmepcusi) pesyibTaTa pelieHHs, TeM Oosee OH
npeJcKa3yeM, T.€. MEHblIe pucK. Eciu Bapuanus (Iucnepcus) pe3yJsibTaTa paBHA HYJIO, PUCK MOJIHOCTBIO
oTcyTcTBYeT. Hampumep, B ycnoBHUsIX CTaOMIbHON SKOHOMHMKHU OMEpaliu C TOCYJapCTBEHHBIMH LEHHBIMU
OymMaraMu CYMTaIOTCsl OE3pUCKOBBIMHU.

Yamre Bcero nokasareneM 3G (PpeKTHBHOCTH (PMHAHCOBOTO pelieHus (omepamnun) CIy>KUT TPUOBLI.

PaccmoTpuM B KayecTBE WILIIOCTpPAIMM BHIOOP HEKOTOPHIM JIMIIOM OJHOTO M3 JBYX BapHAaHTOB
WHBECTULIMI B yclIOBUSX pucka. [lycTh uMeroTcsa aBa mpoekta 4 U B, B KOTOPbIE YKa3aHHOE JIMIIO MOYXKET
BJIOKHTH cpeAcTBa. IIpoekT 4 B ompeneneHHbIi MOMEHT B OyaylieM 00ecneunBaeT Cay4ailHyl0 BETUUYHUHY
npuObLn. [Ipeanonoxkum, 4yTo ee cpeaHee 0KUIAeMOe 3HaYeHHE, MaTeMaTHYeCKOe OXKHIaHue, PABHO My C

mucnepcueit S,. Jlns TpoekTa B 3TH YHMCIOBBIE XapaKTEPUCTHKHM MPUOBUIM Kak CIydailHOM BeTMHMHBI

npeamnojgararorCa paBHBIMU COOTBCTCTBCHHO mp H S; Cpez[HHe KBaApPAaTHUYHbLIC OTKJIOHCHHA PABHbI

COOTBETCTBEHHO Sy U Sp.
[ToapoOHee onMcanne YUCIOBBIX XapaKTEePUCTHK JaHO, HATIpuMep, B [2, rn.4] u [7, rio. 14].
Bo3MoxHBI crieyromue ciyJan:
a) my =mp, Sy < Sp, cneayeT BIOPATh MPOEKT A;
b) my > mp, S4 < Sp, cnemyeT BHIOpATh NPOEKT A,
c) my>mp, Sy = Sp, cneayeT BIOPATh MPOEKT A;



d) my > mp, Sy > Sp,

e) my<mp, Sy <Sp.

B nmocneanux AByX ciydasix peuieHue o BhIOOpe npoekTa A win B 3aBUCHT OT OoTHouIeHus K pucky JIITP.
B wactHOCTH, B ciydae d mpoekT A obecrnieunBaeT 0o0Jiee BRICOKYIO CPEIHIOI0 MPHOBLTH, OJTHAKO OH U OoJiee
puckoBaH. BrIOOp mpu 3TOM ompenaernsercs TeM, KaKod JOMOJHUTENbHOW BEIMYMHON cpenHeil mpuoObLn
komneHcupyercs s JINP 3aganHoe yBenuuenue pucka. B ciiyyae e a1t npoekta A puCK MEHBIIUN, HO U
oxxuyaemasi npuObUTh MeHblIas. CyObeKTHBHOE OTHOIICHHWE K PUCKY YUMThIBaeTcs B Teopun HeiimaHna-
MopreHmrepHa u paccMaTpuBaeTcs B TJI. 4.

IIpumep. IlycTs UMEIOTCS ABa MHBECTULIMOHHBIX mpoekTa. [lepBriif ¢ BepositHOCThIO 0,6 oOecnieunBaet
npuObLTE 15 MITH py0., 0THAKO ¢ BepOsATHOCTHIO 0,4 MOXKHO TIOTEpsITh 5,5 MitH py0. J{ist BToporo mpoekra ¢
BepoATHOCTHIO 0,8 MOXKHO MONy4uTh NpuoObUTL 10 MIH pyO. U ¢ BepoaTHOCThiO 0,2 moTepsATs 6 MIH pyo.
Kaxoii mpoekTt BbIOpaTh?

Pemenune. Oba npoekra UMEIOT OJUHAKOBYIO CPEIHIOI NPUOBUIBHOCTD, paBHYIO 6,8 MiH pyo6. (0,6*15
+ +0,4(-5,5)=0,8*10 + 0,2(-6) = 6,8). OnHako cpeaHee KBAAPATUUHOE OTKIOHEHHE MPUOBLIN ISl TIEPBOTO
npoekrta paBuo 10,04 mun py6. ([0,6(15 - 6,8)2 + 0,4(-5,5 — 6,8)2]1/2 =10,04), a nyst BTOpOTO - 6,4 MIIH pYO.
([0,8 (10 - 6,8)* + 0,2(-6 — 6,8)*]""* = 6,4), HOdTOMY GOJIEE IPEAIOUTHTEIICH BTOPOH IPOCKT.

XoTs cpefHee KBaApaTUYHOE OTKIOHEHHE 3((HEKTUBHOCTH PEUICHHS M HUCIIONIb3YETCS 4acTO B KAUeCTBE
Mepbl pUCKa, OHO HE COBCEM TOYHO OTPAKaET pealbHOCTh. BO3MOXKHBI CUTyaluy, IpU KOTOPBIX BapUAHTHI
o0ecreunBarOT MPUOTU3UTENBHO OAMHAKOBYIO CPEOHIO TPUOBUTE M HMMEIOT OJMHAKOBBIE CpEIHUE
KBaJ[paTUYHbIE OTKJIOHEHUS NpUOBUIM, OJHAKO HE SABIAIOTCA B pPaBHOM Mepe PpHUCKOBAaHHBIMH.
JleficTBUTENBHO, €CIU MOJ PUCKOM MOHUMAaTh PUCK Pa3OpEHUs, TO BEIMYMHA PUCKA JOJKHA 3aBUCETHh OT
BeIMYMHBI ucxonHoro kamutana JIIIP wmm ¢upmer, kotopyro oH mpencrariser. Teopus Heilimana-
MopreHmTepaa 3T0 00CTOATEIbCTBO yUUThIBaeT. M3 myOnukanuii, MOCBSIIEHHBIX METOAAM H3MEpPEHUS U
yIpaBJIeHUs] pUCKaMu, ykaxeM Ha [8,9,10,16,18,20].

Ha puc. 1.1 paccmotpen cnyuait BeiOOpa u3 6osee 4eM JIByX BapHaHTOB MHBECTHUIMI. XapaKTEepPUCTUKU
BApUAHTOB MOKAa3aHbl TOYKAMH Ha TUIOCKOCTH (m, S), TIe m - CpeaHss MPUObLIb, MoTyyaeMas B pe3yJibTare
WHBECTHUIINH, a S- Cpe/lHee KBaApaTUYHOE OTKIOHEHUE MPUOBLITH.
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Puc. 1.1. Bapuanmul evibopa unsecmuyuii

W3 puc. 1.1 BugHO, uTO cpenu BapuantoB A, B u C mHaubonee npeanoututeneH A. 3 sapuantoB B, D u H
cienoBasio Owl BeiOpate H. Bapuantr H nyume BapuantoB C u F. OpHako cpaBHHUTEIbHAS
IPEIIIOYTUTENBHOCTD, HAIpUMeEp, BapuaHToB 4, D, F'u G 3aBucut ot ckiaoHHocTH JIITP x pucky.

BOITPOCHI AJ1s1 CAMOIIPOBEPKHN

1. Yro Takoe puck?

2. Kakue ObIBaOT BHIBI PUCKOB?

3. Kaxkoii mapameTp Hanbosee 4acTo UCHOIB3YETCsl B KAUeCTBE MEPHI puCcKa?

4. AKIIMOHEPHOMY OOILIECTBY MpeAJiaratoTcs IBa PUCKOBBIX MPOEKTA!

Ilpoexm I IIpoexm 2
BeposSTHOCTD COOBITHS .......vveeeeveeeerieenerennne 0,20,60,2 0402 04
Hanuanbie mocTyrieHus:, MiH pyo. ........... 40 50 60 0 50100

YuuteiBas, 4To Gpupma umeeT GUKCUPOBAHHBIC IIATEXKU 10 goiaraM 80 MiTH py0., KaKOW MPOEKT TOKHBI
BBIOPATh aKIIMOHEPHI U TTOYEMY ?



I''TABA 2 CTPATEI'MYECKHUE UI'PbI

2.1. OCHOBHBIE NIOHATHUS TEOPUU CTPATEI'MYECKUX UI'P

Ha mpakTuke wacTo mosBIsieTCS HEOOXOJUMOCTh COIJIAaCOBaHMSI JACUCTBUU (QUPM, OOBEIUHEHHH,
MUHUCTEPCTB U JIPYTUX YYAaCTHUKOB MPOEKTOB B CIyuasX, KOIJla MX HMHTEPEChl HE COBHaAaroT. B Takux
CUTyallMsX TEOpUs Wrp IMO3BOJISIET HAMTH Jydlllee penieHHe AJis TOBEIEHUS YYAaCTHHUKOB, OOS3aHHBIX
COTJIaCOBBIBAThH JACHCTBHUS MPHU CTOJKHOBEHUM HHTEPECOB. Teopusi UTp BCE IIMPE MPOHHUKAET B MPAKTUKY
SKOHOMHUYECKMX pEIIeHU W ucciaenoBanvii. Ee MOXHO paccMaTpuBaTh KaK MHCTPYMEHT, MOMOTAIONIUN
MOBBICUTh (P(EKTUBHOCTh TUIAHOBBIX M YIPABICHUECKUX PEIICHHH. DTO MMeeT OOINbIIoe 3HAUYEHUE MpU
pelIeHnH 3a/1ay B MPOMBIIIJICHHOCTH, CEJIbCKOM XO3sIIICTBE, Ha TPaHCHOPTE, B TOProBi€, OCOOEHHO IMPHU
3aKJTFOYCHUHU JOTOBOPOB C MHOCTPAHHBIMU TOCYIaPCTBAMHE Ha JTIFOOBIX HEePApXUUECKUX YPOBHIX. Tak, MOXKHO
OTpeAeNuTh Hay4YHO 000CHOBAHHBIE YPOBHU CHUYKEHHS PO3HUYHBIX IIEH U ONTHUMAaJIbHBIM YPOBEHb TOBAPHBIX
3a1macoB, pemarh 3aa41 YKCKYPCHOHHOTO 00CITYKHBAHHSI M BBIOOpA HOBBIX TUHUI TOPOACKOTO TPAHCTIOPTA,
3ajavy IUJIAaHUPOBAHUS MMOPSAJKA OPTaHM3AlMU SKCIUTyaTallud MECTOPOXKICHUN IOJIE3HBIX HMCKOMAeMbIX B
ctpane u ap. Kimaccudeckoit crana 3ajada BbIOOpa y4acTKOB 3€MIIH TI0]] CEIbCKOXO03SUCTBEHHBIC KYJIbTYPHI.
MeTto Teopun Urp MOKHO MPUMEHSTH MPU BHIOOPOUYHBIX 00CIIEOBAHUSIX KOHEUHBIX CO-BOKYITHOCTEH, MpHU
MPOBEPKE CTATUCTUUECKUX TUIIOTES.

OOBIYHO TEOPHUIO UTP ONPEACISAIOT KaK pa3/esl MaTeMaTUKU JUIsl U3y4YEeHUs KOH(PIUKTHBIX CUTyalluid. DTO
3HAYUT, YTO MOXKHO BBIpAOOTaTh ONTHMAJbHBIC MPAaBWJIA MOBEACHHS Ka)IOH CTOPOHBI, YYacTBYIOIIEH B
perieHny KOH(MIUKTHOW CUTYalIUH.

B bskoHOMHKe, Hampumep, OKazajcsi HEIOCTATOYHBIM amllapaT MAaTeMaTH4YeCKOTrO aHaju3a,
3aHUMAIOLMICS OMpeleIeHueM HKCTpeMyMoB (yHkumii. IlosBuiack HEOOXOAMMOCTh HW3YYEHHs Tak
Ha3bIBAEMBIX ONTHUMAJIbHBIX MHUHMMAaKCHBIX M MaKCUMHUHHBIX perieHuil. CrnegoBaTellbHO, TEOPUIO UTP
MOKHO paccMaTpHUBaTh KaK HOBBIA pa3iesl ONTUMU3ALMOHHOTO IMOAXO0/a, MO3BOJIAIONIETO pellaTh HOBBIE
3a/1a4d MPU NPUHITHH PELIECHUH.

Hepa - ynpomeHHas (opmann3oBaHHAs MOJENIb peajbHON KOH(JIMKTHOW cuTyamuu. MaTeMaTHYecKH
dbopManmzaius 03Ha4yaeT, 4TO BBHIPAOOTAHBI OMpECICHHbIC MpaBHiia JEUCTBUS CTOPOH B IMPOLIECCE HTPHI:
BapHAHTHI JCHCTBUS CTOPOH; MCXOJ MIPHI NPH JAHHOM BapUAHTE JCUCTBUS, 00heM MH(POPMAIUN KaXKIOU
CTOPOHBI O TIOBEICHUHU BCEX IPYTHX CTOPOH.

OpHy wurparoulyro CTOpOHY IIpH HCCJIEIOBAaHUM OINEpaluid MOMKET MPEACTABIATh KOJUJIEKTUB,
npecieayonil HeKoTopyto oO0IIyto 1eiab. OMHAKO pa3HbIE YJICHBI KOJJICKTHBA MOTYT OBITH MO-Pa3HOMY
UHPOPMHUPOBaHBI 00 0OCTAHOBKE MPOBEICHHSI UTPHI.

BoIurphilll MU MPOUTPHIINI CTOPOH OICHUBAETCS YHMCIEHHO, IPYrHe Ciy4al B TEOPUU HUTP HE
paccMaTpUBaIOTCS, XOTS HE BCAKUM BBIUTPHIII B IEUCTBUTEIIBHOCTA MOKHO OIEHUBATH KOJIMYECTBEHHO.

Hepox - onHa U3 CTOPOH B UTPOBOM cutyauun. Cmpamezusi uepoxa - €ro NpaBuia IEUCTBUS B KaXI0W U3
BO3MOXKHBIX CUTyaluil urpbl. CyIIeCTBYIOT UTPOBBIE CHCTEMBI YIIPABIEHUS, €CJIM MPOLIECC YIPABICHUS B
HUX pacCMaTPUBAETCS KaK Urpa.

[Tnarexxnas matpuma (MaTpuna 3¢p¢HEeKTUBHOCTH, MATPHUIIA UTPHI) BKIIOYACT BCE 3HAUCHUS BBIUTPHIICH (B

xoHe4yHOU urpe). ITycts urpok 1 mmeer m crtpareruit A, a urpok 2 - n crpareruii B, (i=1m; j=1Ln).
Urpa moxer ObITh Ha3BaHa Urpoit mxn. IIpencraBum MaTpuily 3pQeKTUBHOCTH UTPHI IBYX JIUI] C HYJIEBOMH
CyMMOM, COITPOBOJIUB €€ HEOOXOIMMBIMU 0003HaUeHUsIMU (Tab. 2.1).

Tabmumna 2.1
Hrpox 2| p, 7S p— B, o
Hrpok |
Al ay an ................ ay, a,
A, ay) Ay | e a, o,
Am aml amz ................ a”m (Xm
ﬁj By By | e B,
B npanHOM Martpuile S3J€MEHThl @, — 3HAYEHHS BBIUTPBILICH HIPOKa 1 - MOI'yT O3Ha4aTb U

y
MaTeMaTHYeCKOe 0’KUJaHUE BBIMIphILIA (Cpe/jHee 3HaYeHHE), €CIM BBIMTPBIL SBJISETCS CIy4dailHON Belndu-
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HOl. BenuuuHbI O;,— COOTBCTCTBCHHO MHWHHUMAJIBHBIC 3HAQYCHHSA OSJICMCHTOB aij, o CTpOKaM H

MaKCHUMaJbHbIE - 10 cTonbnaM. Mx comepkarenbHblid CMBICT OyIeT OTPaKeH HUKE.

B Teopuu urp He cyuiecTByeT yCcTaHOBUBILEHCS Kiaccudukanuu BuAoB Urp. OgHaKo Mo onpeaeaeHHbIM
KPUTCPUAM HCKOTOPLIC BUIbI MOKHO BBIJICIIUTD.

Konuuecmeo ueporkos. Ecniu B Urpe y4acTBYIOT JIB€ CTOPOHBI, TO €€ Ha3bIBAIOT Urpoil ABYX Juil. Ecim
YHCII0 CTOPOH OOJbIIE ABYX, €€ OTHOCSAT K Mrpe # UrpokoB. HanOonpimunii MHTEpeC BBI3BIBAIOT UIPHI IBYX
mun. OHM W MaTreMaTudecku Oojiee MIyOOKO MpopadoTaHbl M B MPAKTHUECKHUX MPUIOKEHUSIX HMEIOT
HauOosee o0mupHyo oudbnuorpaduto 3, 7, 12, 13].

Konuuecmseo cmpamezuti uepwvi. 110 3TOMy KpUTEpUIO UTPHI JENSITCS HAa KOHEUHblE W OeckoHeuHble. B
KOHe4HOU uzpe KaXIbIi U3 UTPOKOB UMEET KOHEUHOE YHCII0 BO3MOXKHBIX cTpateruidl. Ecnu xots Obl 0uH U3
UTPOKOB UMEET OECKOHEYHOE YUCIIO BO3MOXKHBIX CTPATETUi, UTPa SIBISIETCS OECKOHEUHOLL.

Bzaumoomnowenusa cmopon. CoOrnacHO JAHHOMY KpPHUTEPHUIO WIPBl JIESATCS HA KOONEPATUBHBIE,
KOQIMLMOHHBIE U OeckoanuuuoHHble. Eciu Wrpoku He HUMEIT MpaBO BCTyMaTh B  COIVIALICHMS,
O6pa3OBBIBaTb KOaJIuliuu, TO TakKas Uurpa OTHOCHUTCA K 6€CKOCZ]ZUI4UOHHblM,' CCJIM UTPOKH MOTYT BCTYIIAaTh B
COIJIallleHus], CO3/1aBaTh KOAIUILIUU - KoanuyuoHHou. Koonepamuenas uepa - 310 urpa, B KOTOpoil 3apaHee
OMpCACIICHBI KOAJIMIIUU.

Xapaxmep @viuepviuieti. ITOT KPUTEPHUI MMO3BOJIAET KIACCU(DHUIIMPOBATH UTPHI C HYJICBOW U C HEHYJIEBOK
CyMMOM. Uepa c nynesou cymmou peaycMaTpUBaeT YCIOBUE: «CyMMa BBIUTPHIIICH BCEX UTPOKOB B KaXI0M
napTUy paBHa HyJo». Urpbl ABYX UTPOKOB C HYJIEBOM CyMMOM OTHOCAT K KJIacCy aHTarOHUCTUYECKHUX.
EcTecTBEHHO, BBIUIPBIII OAHOTO UIPOKA IIPU 3TOM PABEH MPOUTpPHINLY Apyroro. [Ipumepamu urp ¢ HyneBou
CyMMOW CIyXaT MHOTHE OKOHOMHYECKHME 3amadyd. B HuX O0O0muil KamuTalx BCEX HIPOKOB
nepepacupeieisieTcss MeXy UIpoKaMu, HO He MeHseTcs. K urpam ¢ HeHyJeBOM CyMMOM TakKe MOXKHO
OTHECTH OONbIIOE KOJUYECTBO DJKOHOMHYECKMX 3ajnady. Hampumep, B pesynbrare TOPTOBBIX
B3aUMOOTHOUICHU! CTpaH, y4acTBYIOIIMX B UIPE, BCE YYACTHUKU MOTYT OKa3arbCs B BeIMIphlle. Mrpa, B
KOTOPOHM HY>KHO BHOCHUTH B3HOC 32 MPABO YYaCTHUS B HEW, ABISIETCA USPOU C HEHYIeB0U CYMMOLL.

Buo ¢ynxyuu eviuepviueii. 1o 3ToMy KpUTEPHIO UTPHI TOAPA3ACTSIOTCS HA MATPUYHBIC, OMMATPUYHbIE,
HENpPEephIBHbIE, BBITYKIbIE, cernapadbenbHbie U T. 1. [[0SCHUM CyTh HEKOTOPBIX U3 HUX.

Mampuynas uepa - KOHEUHasi UTPa JABYX UTPOKOB C HyJIeBOW CymMMoOi. B oOmiem ciiydae ee ruratexHas
MaTpuIia SIBISETCS MPSIMOYTrojbHON (cm. Tabm. 2.1). Homep CTpOKM MaTpHUIlbl COOTBETCTBYET HOMEPY
CTpareruu, mpuMeHsemoi urpokom 1. Homep crTombma cOOTBETCTBYET HOMEpPY CTpaTerWd HUrpoka 2.
Bemurpeim urpoka 1 sBIsSIeTCSt 3JIeMEHTOM MaTpUIbl. BBIUTpBIIT UTpoka 2 paBeH npourpsiiry urpoka 1. Kak
IMMOKAa3aHO B MPUIIOKCHUN, MATPHUYHBIC UT'PbI BCCrda UMCIOT PCUHICHUA B CMCIIAHHBIX CTPATCTUAX. Ounu MOTYT
OBITh pelIeHbl METOJaMU JINHEHHOTO MPOTrPAMMHPOBAHHSL.

bumampuunas uepa - xoHeUHasi UTpa JBYX UTPOKOB C HEHYJIEBOM CYMMOMW. BBIMIpHININ KaXK0TO UTPOKa
3aJIaf0TCsl CBOEH MaTpHIIeH, B KOTOPO# CTPOKa COOTBETCTBYET CTpATErHu UTpoKa 1, a cTonber — crpaTeruu
urpoka 2. OJIHaKo JIEMEHT NIEpBOM MATPHUIIbl I0KA3bIBAET BBIMTPBILI UTPOKA |, a 3JIEMEHT BTOPOW MaTPUILIbI
- BBIMTPBIN WUrpoka 2. JIns OMMAaTpUYHBIX WUIP TaK K€, KaKk W I MaTpU4YHBIX, pa3paboTaHa Teopus
ONTHUMAJIBHOT'O IMTOBCACHUS UTPOKOB.

Ecnu ¢yHKIIMS BRIMTPHINIEH KaKIOTO UTPOKA B 3aBUCHMOCTH OT CTPATETUH SBIISICTCS HEMPEPHIBHOM, HTpa
cuuTaercs HenpepulgHol. Ecnu GyHKIMS BRIMTPHILIEH BBITYKIIasi, TO U UTPA - 8bINYKILAA.

Ecnm ¢GyHKIMsT BBIMTPHINIEH MOXKET OBITH paslielieHa Ha CyMMY MPOHW3BEICHUA (YHKIHUHA OTHOTO
apryMeHTa; TO UTpa OTHOCHUTCS K cenapabenbHoll.

Konuuecmseo xo006. CormacHO STOMY KPHUTEPHIO WIPbl MOXHO pa3JeluTh Ha OJHOIIArOBbIE H
MHoromaroBeie. OQOHowlazogvle ucpvl 3aKaAaHUYUBAIOTCS TOCIE OJHOTO XOoJa Kaxjaoro urpoka. Tak, B
MaTpUYHOW WIpe TOCJIE€ OJHOTO XOJla Ka)XJOr0 M3 HUIPOKOB MPOUCXOAMUT PACTPEICICHUE BBIUTPHIIICH.
MHnozowazogvlie ucpvl OBIBAIOT O3UIIMOHHBIMH, CTOXAaCTUUYECKUMHU, TuddepeHransueiMu U ap. [TonpoOuee
em. [3,7,12,13].

Ungopmuposannocms cmopon. 110 naHHOMY KpPUTEPHUIO PA3TUYAIOT WUIPHI C TOJHONM M HEIMOJIHOMN
uHpopmanueil. Ecnm Kaxaplii UTpoK Ha KaXKIOM XOJy WIPHI 3HAET BCE paHee NMPUMEHEHHBIC APYTHMH
UTPOKaMU Ha MPEIbIAYIIMX X0JaX CTPAaTEruu, TaKkas Urpa OnpenesseTcs Kak uepa ¢ noaHou ungopmayuetl.
Ecnim wurpoky He Bce CTpareruy MNpEeAplIylIMX XOJOB JPYTMX HWIPOKOB M3BECTHBI, TO HIPaA
KIAaCCUPUIUPYETCSl KaKk uepa ¢ HenoaHou ungopmayuer. Mbl nanee ybemumcsi, 4TO Wrpa € TMOJTHON
uHpopManuei nMeeT pemeHne. Pemenuem OyaeT ceanoBast TOYKa MPH YUCTHIX CTPATETHX.

Cmenenv nenonnomul u 1 popmayuu. Ilo smomy kpumepuio ucpvl OAPa3ACIAIOTCS HA CTATUCTUYECKHUE
(B yCIIOBHSIX YaCTUYHON HEONPEIEIEHHOCTH) U CTPATEruuecKue (B YCIOBHSX MOJHON HEONPEIEIEHHOCTH,
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cm. pasn. 3.2). Urpel ¢ mpupomoit (cm. 1. 3, 6) YacToO OTHOCSAT K CTAaTHCTUYECKUM Hrpam. B
CTaTUCTHYECKOW WIPe HMMEETCS BO3MOXKHOCTh MOJY4YeHHs HH(OpMAIMi Ha OCHOBE CTATUCTHUYECKOTO
IKCIIEPUMEHTA, MPU KOTOPOM BBIYHCISETCS WM OICHMBACTCS PACIPENICTICHHE BEPOSATHOCTEH COCTOSIHHIA
(ctparerwmii) npupoabl. C TeopHel CTATUCTHYECKUX MTP TECHO CBS3aHA TEOPHS MPHHATHS dKOHOMHYECKUX
peLeHui.

[TomyunB HEKOTOpOE TPEACTaBICHHUE O CYIISCTBYIONIMX TOAXO0MaX K KiIacCH(UKAIUH HWTP, MOXKHO
OCTaHOBUTHCS HA OI[CHKAX UTPHI.

PaccMoTpuM MaTpuyuHyO Urpy, MPEACTAaBICHHYIO MaTPULIEH BBIMTPBILIEH mXn, TJe YUCIIO CTPOK i =1,m

a yucino crtoibuoB j=Ln (cm. Tadm. 2.1). IlpumMeHMM NPUHIMI TOJTYYEHHUS MAaKCHUMaJbHOTO ra-

PaHTHPOBAHHOTO Pe3yJibTaTa MPU HAUXYIIINX YCIOBUSIX. UTpok 1 cTpeMHTCS MPHHATH TAaKyH CTPATETHIO,
KOTOpasi TOJKHA 00ECIeYUTh MAaKCUMAIbHBIA MPOUTPHIIT Urpoka 2. COOTBETCTBEHHO MIPOK 2 CTPEMUTCS
NPUHSATH CTPATErrio, OOECHCUMBAMONIYI0 MHHHMAJIbHBIH BBIMIPHINT Hrpoka 1. PaccMorpum oba 3THX
HOJX0/1a.

[Moaxon urpoka 1.0H JODKEH MOMYyYUTh MaKCUMAIbHbBIH TapaHTHPOBAHHBIA Pe3yIbTaT MPU HAUXYIIINX
YCIIOBHSIX. 3HAYUT, IPU BEIOOPE OTBEYAIOIICH STUM YCIIOBUSM CBOEH YMCTON CTPATErHy OH JOJKEH BHIOPAThH
rapaHTUPOBAHHBIN pe3ysIbTaT B HAUXY/IINX YCIOBHUSX, T.C. HAMMEHbBIIICE 3HAYEHUE CBOETO BBIUTPHIIIA d,.,
KOTOpO€ 0003HAYNM

o, =mina,.
nd,

UT0OBI 3TOT TapaHTUPOBAHHBIN A(P(PEKT B HAUXYIMIUX YCIOBUSIX ObLT MaKCUMaIbHBIM, HY>)KHO U3 BCEX a,
BbIOpaTh Hanbobiee 3HaueHne. O003HAYNM €T0 a ¥ HA30BeM YMCTOW HUKHEH [IEHOW UTPHI («MAKCUMUHY):

o =max O, =max mina,.
i i i

TakuM 00pa3oM, MAKCHMHHHOHN CTPAaTeTUH OTBEYAET CTPOKA MATPHUIIBI, KOTOPOU COOTBETCTBYET AJIEMEHT
a;. Kakue ObI cTpaternu HU MPUMEHST UTPOK 2, UTPOK | MaKCHMHUHHOW YHCTOW CTpaTeTHEH TapaHTHPOBAJ
ceOe BBIUTPHILI, HE MEHBIINIL, 4eM . TakoBO ONTHUMAalIbHOE MOBEJCHHE UTpoKa 1.

[Hoxxon urpoka 2. CBOMMHU ONTUMAJIbHBIMU CTPATETHSIMU OH CTPEMUTCSI YMEHBIIUTh BBIUTPBIII UTPOKa 1,
MO3TOMY IIPU KaXJAO0MU j- YUCTOU CTPATErHH OH OTBICKMBAET BEIMYMHY CBOETO MAaKCHUMAJILHOTO MTPOUTPHIILIA

B = m:’in a

B KXKIOM j-M CTOJOIE, T.€. ONpeaesieT MaKCUMAIbHBINA BBIUTPHIII UTPOKa 1, €CITM UTPOK 2 MPUMEHUT j-
10 YUCTYIO CTpaTeruo. 13 Bcex cBOMX 71 j-X YMCTBIX CTPATErHil OH OTHICKMBAET TAKYIO, IPH KOTOPOU UTPOK 1
MOJIyYUT MUHUMAJIbHBIN BBIUTPBILL, T.€. ONPEAEIIAET YUCTYI0 BEPXHIOIO LIEHY UIPbl («(MUHUMAKC»):

B= max B,= m/m max a.

UYucras BepxHss LIEHA UIPbI IOKA3bIBAET, KAKOW MaKCHMAJIbHBIM BBIUTPBILI MOXKET rapaHTUPOBATh UIPOK
1, mpuMeHsIs CBOM YUCTBIE CTPATETHH, - BHIMTPBIIL, HE MEHbIINH, 4eM ¢. UIrpok 2 3a c4eT yKa3aHHOTO BbILLIE
BbIOOpa CBOMX YUCTHIX CTPATErHi HE AOMYCTHUT, YTOOBI UTPOK 1 MOT MOJTYYHUTh BBIMTPHIII, OOIBIINHA, YeM L.
Takum 00pa3oM, MUHMMAKCHas CTpaTerusi oToOpakaeTcs CTOJIOLOM IJIATEXKHOM MAaTpHIbl, B KOTOPOM
HaxoauTcs 3neMeHT f (cm. tabn. 2.1). OHa sBIsieTcs ONTHMAaiIbHON YMCTOW rapaHTHpYIOILEH cTpaTerueit
UTPOKA 2, €CJIM OH HUYETO HE 3HAET O ICUCTBUSIX UTpoKa 1.

Yucras 1ieHa Urphl v - IeHa JaHHOM UIPhl, €CIIM HUXKHSISL U BEPXHSIS €€ LIeHbl COBIAIAl0T:

max mina, =min max o, =v.
i i v j i

B aTOM cityuae urpa Ha3bIBaeTCs Uepoll ¢ Ce01080U MOYKOLL.

[pumep 2.1. OnpenenuTs BEPXHIOI U HIDKHIOW IEHbl NPHU 3aJaHHOW MaTpUIlE WIPbl U YyKa3aTh
MaKCUMHUHHYIO U MHHUMAaKCHyIo crpareruu. IIpeacraBuM marpuily Urpsl ¢ 0003HaueHUAMU cTpareruil 3,
a.j, (Tabm. 2.2).

Tadonunpga?2.2
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Ai
A, 1 2 3 1
A, 4 5 6 4
B, 4 5 6

Pemenue. OnpeneiuM HIKHIOKO IICHY HTPBI:
a,=1; a,=4; a=4(cMm. cronben a,).
OnpeaenuM BEPXHIOO [IEHY UTPHI:
B,=4;B,=5;B;=6;B=4 (cm. ctpoxy S).
Takum obpazom, o = =4, T.c.

max mino,; =min max o, =4.
i Jo J i

i
3Haunt, o0 =B =Vv =4 — 4yKucTas 1IEHa UTPhl Npu cTparerusx A, u Bj. CiaenoBaTenbHO, UMEEM HTPY C
CEIIJIOBOM TOYKOM.
Ipumep 2.2. OnpenenvM MaKCUMUHHYI0O M MHHHMAaKCHYIO CTpaTerMM IpU 3aJaHHOM Marpuue

a¢dexruBHOCTH (TAOIMI. 2.3).
Pemenne. Onpenenm MAaKCUMUHHYIO CTPATETHIO:

o, =2;0,=4;0=4
MakcUMUHHAsI CTPATETHs - CTPOKa A».

Taobmnuma 2.3
Hrpoxk 2 B, B, B, B,
Hrpok |
A, 2 7 6 10
4, 8 4 9 5

OrnpeaenuM MUHUMAKCHYIO CTPATErHIO:

By =8B, =7:B; =9%B, =10;p =7

MuHuMaKcHas CTpaTerus - cToioer B,. 31ech o < 3, cleaoBaTenbHO, CEIJIOBOM TOYKU HET.

Ecnu marpuna urpsl COACPKUT DJIEMEHT, MUHMMAJIBHBIA B CBOEH CTPOKE M MAKCHUMAJIBHBIA B CBOEM
cTOJIOLIE, TO OH, KaK YK€ CKa3aHO BBIIIE, SIBJISETCS CEUIOBOI TOUKOH. B 3TOM ciyuae MbI uMeeM Urpy ¢
CEIIJIOBOM TOYKOM.

[lycTh B Urpe ¢ cesIoBOM TOYKOW OJIMH UTPOK MPUICPKUBAETCS CEAJIOBOM TOUKH, TOT/IA APYTOM MOIYYUT
YUYW PEe3yNbTaT, €CIU TakkKe OYyIeT MpUICpKUBATHCA ATOW TOdYkH. Jlydinee moBeneHHE WrpoKa HE
JIOJDKHO TOBJI€Yb YMEHBUIEHUE €r0 BBIMIPHINIA. 3aTO XyJlIee NOBEACHUE MOXKET MPUBECTH K 3ToMy. B
JTAHHOM CJIy4ae PeIIeHUEM UTPbI SBIISIOTCS:

* yycTas CTpaTerus urpoka 1;

* yUCTas CTpaTerus UrpokKa 2;

* CEIJIOBOU DJIEMEHT.

OnTUMallbHBIE YUCTBIE CTPATETHH — ATO YHCTHIC CTPATETHH, 00Pa3yIOIIUE CEIJIOBYIO TOUKY.

B urpe 6e3 ceanoBoil TOYkH, ecid UTPOK | MHGOPMUPOBAH O CTPATETHH, MPUHSATOW UTPOKOM 2, OH
CMOKET MPUHATH ONTUMAJIbHYIO CTPATETHI0, KOTOpAasi HE COBIAAET C MAKCUMUHHOM.

Ipumep 2.3. JTana matpuiia Urpbl

35 8 6 11

8 4 12 7 9

Jomnyctum, Urpoky 1 cTano U3BECTHO, YTO UIPOK 2 MPUHSI MUHUMAaKCHYIO cTpareruto. Urpok 1 nomken
BBIOPATh ONTHUMAJIBHYIO CTPATETHIO TIPU YCIIOBUH, UTO B, — cTparerus urpoka 2 ( =5).

Pemenue. Onpenenum MaKCUMUHHYIO CTPATETUIO UTPOKa 1:
o, =30, =4a=4
Crparerus urpoka 1 — 4, - MaKCUMHUHHaA.
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Bribepem onTumanbsHyto crpareruio i urpoka 1. Ero Oyzer He MakcUMUHHAs A, aiomias Urpoky 1
BBIMIPBINI O = 4, @ Ta CTparerus, KOTopas COOTBETCTBYET maxa,. B sToMm ciyuae ero MakcHMalbHbIHI
aa e

rapaHTUPOBAaHHBIA BBIMIPHII OyAET paBeH BepXHEH LieHe urpsl =35, MO3TOMy OH BBIOEpET CBOIO

ONTHUMAIBHYIO CTpaTeTHu0 A), 3Has, 4TO WTPOK 2 BBIOpan CcBOr cTparterutro B,. Takum oOpaszom, pac-
CMOTPEHHBIN MTPUMEP AET PE3YNbTaT, OTIIMYHBIN OT pe3yjbTaTa MpU UTPE C CEITIOBOM TOUKOM.

Crparerust sBie€TCs ONTHUMAJbHOM, €clii €€ MpPUMEHEHHE OOECHeUYUT WIPOKY HAUOOIbIINN
rapaHTUPOBAHHBIN BHIUTPHILI ITPH JTFOOBIX BO3MOXKHBIX CTPATETUSX APYTOrO UTPOKA.

Ha mpumepe 2.3 moka3zaHo, 4TO OBIBAIOT CHUTYyalMH, KOTJa WTIPOK | MOXKET MOJYYUTh BBIMTPHIIIL,
IIPEBOCXOIALINI MAKCUMUHHBIHN, €CJIM €MY U3BECTHBI HAMEPEHUS UTPOKa 2.

[Ipy MHOTOKpAaTHOM MOBTOPEHHHM HIPhl B CXOIHBIX YCIOBHUSX MOXHO JOOUTHCS TapaHTHUPOBAHHOIO
CPEIHEr0 BBIMTPHIILIA, TPEBOCXOISALIETO sl UTPOKa | MAKCHUMUHHBIM.

2.2. CMEIIAHHBIE CTPATEI'TA

Ecin B MaTpU4YHOM UIpe OTCYTCTBYET CEUIOBas TOYKA B YMCTBIX CTPATETHAX, TO HAXOIAT BEPXHIOK U
HWDKHIOIO 1I€HBI Urpbl. OHU MOKA3bIBAIOT, YTO UTPOK | HE MOJIyYUT BBIUIPHIIIA, IPEBOCXOASILIETO BEPXHIOO
LEHY WIPbl, U YTO UIPOKY | rapaHTUpOBAH BBIMIPHILL, HE MEHbIIMN HUKHEW LIeHbl UTpbl. B nmpumepe 2.3
UrpoK | momydus mo cBoel ONTUMAJIBHOW CTpaTeruu A;, OTIUYHON OT MAaKCUMHMHHOM, BBIUTPHII, PABHBIN
BepxHe 1eHe urpel. TakoBa miuaTta 3a UHPOPMHUPOBAHHOCTh O CTPATETHMM UIrpoka 2. DTo KpallHMi ciryyail.
He ynywmmres nam pe3ynbrar urpoka 1, ecinm mHpopmanus O NEHCTBUAX NPOTUBHOW CTOPOHBI OyIeT
OTCYTCTBOBATbh, HO UTPOK Oy/1€T MHOTOKPAaTHO MPUMEHATh YUCThIE CTPATErHU CIy4YalHbIM 00pa3oM c orpe-
JIEJICHHOUW BEPOATHOCTHIO?

B Ttakoil cuTyanmu, OKa3bIBaeTCs, MOXHO IOJy4yaThb BBIMIPBHIINIM, B CpPEeJHEM OOJbIINE HIKHEH LIEHBI
UTPBl, HO MEHBIIIUE BEPXHEH.

CMmerianHasi cTparerus WUrpoka - 3TO HOJHbIA HAaOOp MPUMEHEHHMsS €ro YHUCTBIX CTpaTeruil Ipu
MHOTOKPAaTHOM NMOBTOPEHHMM MIPbl B OJHUX U TEX K€ YCJIOBUSX C 3aJlaHHBIMM BeposiTHOocTsAMU. [lonBenem
UTOTY CKa3aHHOT'O U NEPEUNCIIUM YCIOBUS IPUMEHEHNS CMELIAHHbBIX CTPATErUil:

* urpa 6€3 ceJIOBOM TOUKH;

* UTPOKH UCIOJIB3YIOT CIIy4alHy0 CMECh YHCTBIX CTPATErui ¢ 3aJaHHBIMU BEPOATHOCTSMY;

* UTPa MHOTOKPATHO TIOBTOPSIETCS B CXOHBIX YCIIOBUSIX;

* [IPU KaX/10M U3 XOJI0B HU OJIMH UTPOK HE MH()OPMHUPOBAH O BBIOOPE CTPATErnu APYIMM UTPOKOM;

* IOIYCKAETCs OCPEIHEHUE PE3YJITATOB UTD.

[IpumenstoTcs cnenyromuye 0003HaYeHNs1 CMEIIaHHbIX CTpaTeTuil.

st urpoka 1 cMmenranHasi cTpaTerus, 3aKJII0YaroNIascs B IPUMEHEHUN YUCTBIX CTpaTeruil A;, A,..., Ay €
COOTBETCTBYIOIIUMHU BEPOATHOCTSIMH P/, P2, ..., Pm,

4 4, .. A,
S, =
by Py o Pn
rue Zpi:l, p; 20
i=1
Jost urpoxka 2
S1: Bl B2 Bm
9 4, - 4,

rae qu =1,4,20
j=1

¢q; — BEPOATHOCTHL IPUMEHEHUS YUCTON CTpaTeruu B;.
B cinyuae, korga p; = 1, mjig urpoka 1 uMeeM YUCTYIO CTPATETHIO:
A4 A, ..., 4 .., A

1 m

1
0o o0 ,., 1 ,., O
UucTple CTpaTeTMM WIpOKa SBISIOTCS €IUHCTBEHHO BO3MOXKHBIMH HECOBMECTHBIMH COOBITHAMHU. B

MaTpUYHOU UTpe, 3Hast MaTpUIly 4 (OHa OTHOCUTCS M K UTPOKY 1, M K UTPOKY 2), MOKHO OMPEIEITUTh MPH
3aJIaHHBIX BEKTOpPaX p U ¢ CPETHUMN BHIUTPHINI (MaTeMaTuueckoe oxuaanue 3gdekra) urpoka 1:
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=

m

M(4,p,q) = a;pq;
=1

i=l

TJI€ p U g - BEKTOPHIL,

Pi ¥ ¢j - KOMIIOHEHTBI BEKTOPOB.

[IyTeM nmpuMeHEHHs] CBOMX CMELIAHHBIX CTPAaTE€ruil UTPOK | CTPEMUTCS MAKCUMAJIBHO YBEIUYHUTh CBOMU
CpPEeIHUH BBIUTPBIII, @ UTPOK 2 - JOBECTH ITOT 3(YPEKT 10 MHUHUMAIHLHO BO3MOXHOTO 3HadycHHs. Mrpok 1
CTPEMUTCS JOCTUTHYTh

B=minmaxM(4,p,q).
q P

Urpoxk 2 nobuBaercs TOro, YT00BI BEITIOTHSIIOCH YCIIOBHE
o =maxminM (4, p,q).
14 q

O6OSH3HI/IM ﬁo )51 (y 0 BCKTOPBI, COOTBCTCTBYIOIHUEC ONITUMAJIbHBIM CMCIIAHHBIM CTPATCTIUAM UI'POKOB lu
2, T.€. TaKU€ BEKTOPbI ]30 uq ° MIPH KOTOPBIX OYJIET BBHIITOJIHEHO PABEHCTBO
min  max M(A5,7)= max min M(Ap,q)=MAP’T").

Llena urpel y — cpeIHHI BBIMIPBIINI MrpoKa 1 MpU HMCIOIB30BAaHMM OOOMMH HMIPOKAMH CMEIIaHHBIX

crpateruid. Cie10BaTeIbHO, PEIICHUEM MAaTPUYHON UTPHI SBIISIOTCS:

1) p°- onTUManbHas CMeIIaHHAs CTPATErus UTPoKa 1;

2) g° - onTUMaNBHAsA CMEIIAHHAS CTPATETHs UTPOKa 2;

3) y - LleHa UTpHI.

CMeIIaHHbIe CTPaTerud OyayT onTHMAanbHEIMU (p° M g°), ecln OHHM 06pa3yIoT CEIOBYIO TOUKY JUI
byukun M (A4, p,q), 1.€.

M(4p7°) S M(4F°.3°) < M(4P",).
Cy1iecTByeT OCHOBHAs TEOpeMa MaTeMaTHUECKHUX UTP (I0KA3aTeIbCTBO CM. B MPUIIOKECHHH).
Teopema 2.1. /{nst MaTpuuHOil Urpsl ¢ 110001 MaTpuLiei A BETUYUHBI
o= m;lx m‘7in M(A,p.q)

B = min max M(A,7.7)
i 7

CYIIECTBYIOT U PaBHBI MEXIy CO00i: au =B =7.

CrnenyeT OTMETHUTb, YTO NMPH BHIOOPE ONTHUMANIbHBIX CTpaTeruil Urpoky | Bcerma OyaeT rapaHTUpOBaH
CPEIHMI BBIUTPHIII, HE MEHBIINNA, YeM II€HA WUIPHI, MPH 1000 (PUKCHPOBAHHOW cTpaTeruu Urpoka 2 (u,
HA000pOT, /Uil UTPOKa 2). AKTUBHBIMU CTPATETUSIMH HTPOKOB | M 2 HA3bIBAIOT CTPATETHH, BXOMSIINUEC B
COCTaB ONTHUMAJIbHBIX CMEIIAHHBIX CTPATETUH COOTBETCTBYIOLIMX MIPOKOB C BEPOSTHOCTSIMM, OTIIMYHBIMU
OT HyJisl. 3HAUUT, B COCTaB ONTUMAJIbHBIX CMEIIAHHBIX CTPATeruii UTPOKOB MOTYT BXOAHUTh HE BCE alpuopu
3a/laHHBIE UX CTPATETUH.

2.3. PEHIEHME 3AJIAY B CMEIIAHHBIX CTPATETUSIX (YACTHBIN CIIYUYAW)

Pemnte wrpy - o3HauaeT HAaWTH LIEHY WIPbl M ONTHUMAJIbHBIE CTpaTeruu. PaccMOTpeHHE METONI0B
HAXO0XJIEHUs ONTUMAJbHBIX CMEIIAHHBIX CTPAaTeruil Al MATPUYHBIX UTP HAYHEM C MPOCTEWIIEH HUIpBbI,
omuchiBaeMoil Matpuieit 2x2. Urpsl ¢ ceIioBOi TOYKOM crenuaibHO paccMarpuBaThes He OynyT. Ecnu
II0JIy4y€Ha CEeJUI0Basi TOUKa, TO 3TO O3HAYAET, YTO MMEIOTCSI HEBBITOJIHBIE CTPATErHH, OT KOTOPBIX CIETYET
OoTKa3biBaThCs. [Ipu OTCYTCTBMM CEIIOBOM TOYKM MOYKHO MOJYYWUTh JBE ONTHUMAJIbHbIE CMEIIaHHBIE
ctpareruu. Kak yxe oTMeqanoch, 3T CMEIIaHHbIE CTPATErMH 3aMUChIBAIOTCS TaK:

S=A|A" S=BIB|
l b P ‘2 9 9

3Ha‘lI/IT, HMCCTCA IUIATCIKHAA MaTpula

a, a
TRLY
A= A
ay; 4y

[Ipu sTOM
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apwpt Py =
appytapp =Y
pitp =1L
aypy +ay(l = p)) = appy + ap(l - py);
anpy t ay — aypy T appy t ayp ~ appy,

OTKyI[a HOHy“IaeM OIITUMAJIBHBIC 3HAYCHU A pl() nu pg .
0_ Ay —a,, .
p= _( + )’

a, tay,—\a,t+a,

a, —a,
a, tay, _(a|2 +a21)

0
p,=1-p =

3Hast p, ¥ p; HAXOIUM Y:
a,(ay —ay) + aa,—ay)  _ a,ay—a,a,
a,tay~(a,+a,) a,+ay—(a,+a,) a,+tay,—(a,+a,)

Bbruncius vy, HaX0auM qlo u qg :
awqtaph=t%qtqp=1

ang, +ap(l —¢q)=7.

o_ Y-a, . o_ o_ a,=Y
4, =-——=i q,=1-¢,=——"— mpu gy # ay
a,—a, a,—a,

3ajayva pelieHa, Tak Kak HalJIeHbl BEKTOPbI

P} 7
U P2

U 1eHa urpel y. Mmes matpunyy riarexeil 4, MOXHO pemuTh 3anady rpadudecku. [Ipu stom merone
AITOPUTM pellieHus BechMa npocT (puc. 2.1):

1. ITo ocu abcuucc OTKIAABIBACTCS OTPE30K €AUHUYHON JJIUHBL.

2. ITo ocu opAMHAT OTKJIABIBAFOTCS BBIMTPHIIIN TIPH CTPATETHH A .

3. Ha nunuu, mapannenbHON OcH OpJMHAT, B TOUKE | OTKIIaABIBAIOTCS BBIMTPBILIN MPU CTPATETHH A».

4. KoHIIBI OTpe3KOB 0003HAYAIOTCS IS a7 — byy, a2 — byy, azz — bia, az;— bj; ¥ MPOBOIATCS JBE MIPSIMBIC
JIMHUH b]] b12 u b21 bgg.

5. Omnpenensiercss opaMHaTa TOYKM nepeceyeHus ¢. OHa paBHa y. AGcuucca TOUKH ¢ paBHa py (p; = 1 —

D2).

(.73

Lo

3121

I

|
|
|
L AL
o- ~ I\ i ~— —/1,0
P2 P,

Puc. 2.1. Onmumanvuas cmewannas cmpameaus

I[aHHLIﬁ METOA UMECT NOCTATOYHO MIHUPOKYIO 0011aCcTh MPUITOKCHUA. OTO OCHOBAHO Ha 061/146]1/1 ceolicmee
uep mxm, COCTOSIILIEM B TOM, YTO B JIFOOOH WUIpe mxn KaKABbIH UIPOK MMEET ONTUMAIBHYIO CMEIIAHHYIO

CTpaTeTHUI0, B KOTOPOM YHUCJIO YUCTBIX CTpaTerui He Oonbine, yeM min(m,n). V3 3TOro cBOMCTBA MOXXHO
) 0 0
NOJIY4YUTh U3BECTHOE credcmeue: B JIIOO0OW urpe 2xn M mx2 Kaxjaas ONTHUMalbHas crparerus S, u S,
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COJICPXKHT He OoJiee IByX aKTHUBHBIX CTpaTeruil. 3HauuT, Jitobas urpa 2xn U mx2 MOXeT ObITh CBEJIeHa K
urpe 2x2. CnenoBaTelbHO, UTPHI 2.Xxm U m X2 MOKHO PEUIUTh rPa@UuecKiuM METOI0M.

Ecin marpuina KOHEYHOM HWIPbl UMEET pa3MEpHOCTb mxn, Tne m>2 W n>2, TO JUIsl ONpeAesieHus
ONTUMAJIbHBIX CMEIIAHHBIX CTpAaTerui, Kak OyAeT IOKa3aHO B NPWJIOKEHUH, HCIIOJIb3yeTCs JUHEHHOoe
IIPOrpaMMHUPOBAHUE.

PaccMOTpuM HEKOTOpbIE MPAaKTUYECKHUE 3a/1a4M, B KOTOPBIX HCIIOJIB3YIOTCS KPUTEPUM UIP AJIS OLICHKH
HanOosee 3(h(HEeKTUBHOTO MOBECHHS OTIEPUPYIOIIEH CTOPOHBI.

3anaua 2.1. BeiOpate ontumanbHblii pexxuM paboThl HOBOM cucteMbl DBM, cocrosiueit u3 asyx 9BM
TUNOB A; U A, VI3BECTHBI BBIUTPHIIIN OT BHEAPEHHs Kaxaoro tuna OBM B 3aBUCMMOCTH OT BHELIHUX
YCIIOBH, €CITU CPAaBHUTB CO CTAPON CUCTEMOH.

[Tpu ucnonb3zoBanuu OBM .TunoB A; u A, B 3aBUCUMOCTU OT XapakTepa pellaeMbix 3aaad B; u B,
(monroBpeMEHHbIE M KpaTKOCpOuHble) Oyaer pasHbiii 3ddekr. Ilpenmonaraercs, 4To0 MaKCHUMaJIbHBIN
BBIUIPBIII COOTBETCTBYET HAMOOJbIIEMYy 3HaueHUIO Kputepus 3(ddexkra OoT 3aMeHbl BBIYUCIMTEIBHOM
TEXHHUKHU CTaporo nokosieHuss Ha OBM A; u A4,.

Wrak, nana marpuma urpel (tabm. 2.4), rne A;, A, - cTpareruu pykoBoawrtens; B;, B, - cTpareruu,
OTpakarolllhe XapakTep pemaembix Ha IBM 3agau.

Tabnuna 2.4
Hrpok 2 B, B, a
Hrpox 1
A, 0.3 0,8 0,3
A, 0,7 0,4 0,4
B, 0,7 0,8

TpeOyeTrcs HANTH ONTHUMATBHYIO CMEIIAHHYIO CTPATETHI0 PYKOBOJUTENS W TapaHTUPOBAHHBIA CPEIHUN
pe3yiabTaT y, T.€. ONMPEAEINTh, KAKYIO JOJI0 BPEMEHH JI0JKHBI UCIIOJIb30BaThCs DBM THIOB A; 1 A>.

Pemenue. 3anumiem ycinoBus B MPUHATHIX MHIEKCAX:

aj; = 0,3; ap = 0,8; ax = 0,7; ay = 0,4 .

OrnpenenuM HIDKHIOKO U BEPXHIOIO IIEHBI UTPHI:
a;=0,3;0,=0,4; 0 =0,4;

Bl = 0,7; Bz = 0,8; B = 0,7

[Tonmyuaem urpy 6e3 ceIOBOM TOUKH, TaK KaK

max min a,=a,,=04;

i J

-min max a,=a,=0,7
j i

MaxkcumMuHHas CTpAaTCrusd pyKOBOAUTCIISL BEIYUCIIUTCIIBHOTO LICHTPA — A 2.

Jlig 5TOM CcTpareruu rapaHTUpOBaHHBIN BbIMIphIL paBeH o = 0,4 (40 %) mo cpaBHEHMIO CO CTapoi
CHUCTEMOM.

Pemienue 1t onpeaenenus v, p; v p, npoBeaeM rpadguuecku (puc. 2.2).

Boimrpeiw
08
~0.7
0,5
a2 0.4
0.3 >az1
\ 1
oM 1,0

p2=0,625 p=0,375

Puc. 2.2. I'pagpuueckas unmepnpemayus aneopumma pewieHus
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ANTOpUTM peLIEHUS:
1. ITo ocu abcuuce OTIONKUM OTPE30K SAMHUIHON JTHHBI.
2. Ilo ocu opAMHAT OTJIIOKUM BBIMIPBILIM IIPU CTPATETUU A ;.
3. Ha BepTuKanu B TOYKE | OTJIIOKHUM BBIMTPBILIN IPU CTPATETUH A ;.
4. IIpoBogum npsMyto b;; b;2, COSTUHSIONLYIO TOYKU d;7,d2.
5. IIpoBoaum npsamyto b;;b;;, COSTUHSIONIYIO TOYKH d ), d2).
6. OnpenensieM OpAMHATY TOUKH NepeceueHusi ¢ TuHuM b; ;b u by1byy. OHa paBHa Y.
7. Onpenenum abcuuccy TOUkH nepeceuenus c. OHa paBHa p,, a p;=I1-p;
Brinumiem penieHre u npeAcTaBuM ONTHUMANbHYIO CTPATETHIO UTPbI:

pl = 0’3753

\ g, {4 4 )
Py = 0,625; =l 0375 o625
v = 0,55.

BriBoa. [Ipu ycraHoBke HOBOM cucteMbl DBM, eciin HEM3BECTHBI YCIOBHS PELICHU 3a/1a4 3aKa3uMKa, Ha
paboty OBM A; nomxuo mpuxomuthes 37,5 % Bpemenu, a Ha pabory OBM A, - 62,5 %. Ilpu stom
BBIMTPBILI COCTaBUT 55 % MO CpaBHEHHUIO ¢ Ipeblayliel cuctemoin OBM.

2.4. MAXKKOPUPOBAHHUE (JIOMUHUPOBAHUE) CTPATET A

MaxopupoBaHUE TPEACTABIAET OTHOLIEHUE MEXAY CTPAaTETHsMH, HAJIU4YME KOTOPOr0 BO MHOI'MX
IIPAKTUYECKHUX CIIy4dasX JAeT BO3MOXKHOCTb COKPATUTh PAa3MEPbl MCXOJHOW IUIATEKHOW MAaTPULbI UIPHI.
PaccMoTpuM 3TO NOHATHE HA IPUMEPE MATPULIBI

[— 05 3 —I]
0 2 05 )

Paccyxnmas ¢ mo3unuu urpoka 2, MOKHO OOHApY>XKHUTh HMPEUMYIIECTBO €T0 TPEThEH CTpaTerud Iepen
BTOPOI1, MOCKOJIbKY MPU MEPBOM CTpaTeruu Urpoka 1 BBIMTPHIIT UTPOKa 2 paBeH —3 (BTopas crparerus) u 1
(TpeThs cTparerus), a Ipu BTOPOM CTpaTeruu Urpoka | BBIUIPBIII UTPOKA 2 paBeH —2 (BTOpas CTpaTerus) u
- 0,5 (tpeths cTparerusi). Takum oOpa3om, mpu 000N cTpaTerudl UTpoka 1 Urpoky 2 BhITOJHEE MPUMEHSThH
CBOIO TPETHIO CTPATETHUIO 110 CPAaBHEHUIO CO BTOPOM; MPHU HAJIMYMUU TPEThEH CTpaTeru UIPOK 2, €CIU OH

CTPEMHUTCA UI'paTb ONTHUMAJIbHO, HUKOI'Ja HC 6y,I[CT HCIIOJI30BAaTh CBOIO BTOPYIO CTPATCIUIO, IMTO3ITOMY €€
MOKHO UCKIIIOYUTH U3 UI'PEI, T.C. B I/ICXOI[HOfI IUIATCIKHOM MaTpuleC MOKHO BBIYCPKHYTH 2-i CTOJI6€III

[—0,5 —1]
0 05 5

C no3unu urpoka 1 ero nmeppasi cTpaTerus OKa3bIBa€TCA Xy»e€ BTOPOM, TaK Kak MO MEPBOM CTPATETUU OH
TOJILKO MpourpbiBaeT. [103ToMy nepByI0 CTpAaTETHI0 MOKHO MCKIIIOYUTh, @ MAaTPUILy UTPHI IpeoOpa3oBaTh K
BUJLY:

0 0,5).

Y4uThIBas UHTEPECHl UTPOKA 2, CIEAYET OCTABUTh TOJIBKO €ro NMEPBYIO CTPATErHI0, MOCKOJbKY, BBIOMpas
BTOPYIO CTPAaTErulo, Urpok 2 okasbiBaeTcs B npourpsiie (0,5 - BeIMrpbiml Urpoka 1), U mMarpuia Urpsl
npuHuUMaeT npocreimuid Bus: (0), T.e. IMEETCs CeJI0Bast TOUKA.

MaxopupoBaHUE MOYKHO PaclpOCTPAHUTh U Ha CMEIIAHHBIE CTpaTeruu. Eciau 31eMeHThl OJJHOM CTPOKH
HE BCE MEHbIlIe (MM PaBHBI) COOTBETCTBYIOIIMX 3JEMEHTOB JIPYTHUX CTPOK, HO BCE MEHbIIE (WM PaBHBI)
HEKOTOPBIX BBIMYKIBIX JMHEHHBIX KOMOWHAIMHA COOTBETCTBYIOLIMX 3JEMEHTOB APYTHUX CTPOK, TO OTY
CTPATETUI0 MO>KHO HCKJIIOYHTh, 3aMEHUB €€ CMELIAHHOM CTpaTerueil ¢ COOTBETCTBYIOIIMMHU YacTOTaMH

MCIIOJIb30BAHUS YUCTHIX CTPATETrUid.
B xadecTBe MUTIOCTpaluK K CKa3aHHOMY PaCCMOTPUM MATPHILy UTPHI:

24 0
0o 8|
4 5

Jis mepBbIX ABYX UYMCTBIX CTpaTeruii Urpoka 1 BO3bMEM YacTOThl MX NPUMEHEHHUs (BEpOSITHOCTH)
paBHbiMu 0,25 1 0,75.

Tpetbst crparerust urpoka | Maxxopupyercs JHHEHHON BBITYKIOH KOMOMHAlUMEH NEepBOM M BTOPOM
YUCTBIX CTpaTeruu, B3sAThIX ¢ yactoramu 0,25 n 0,75 COOTBETCTBEHHO, T.€. CMEIIAHHOW CTpaTerueH:
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24*0,25 + 0*0,75=6>4;
0*0,25 + 8*0,75=6> 5.

[loaTOoMy TpeTblO cTpaTeruto Urpoka 1 MOYKHO HCKIIIOUUTh, UCIIOJIb3Ysl BMECTO HEE YKAa3aHHYIO BBIIIE
CMEIIAHHYI0 CTPATETHIO.

AHAJIOTUYHO €CITU KaXJIblii 3JI€MEHT HEKOTOpOro cTojidua Oojbllle WM PaBeH HEKOTOPOM BBITYKIOH
JUHEHMHON KOMOWHAIMM COOTBETCTBYIOUIMX 3JIEMEHTOB HEKOTOPBIX JIPYTHMX CTOJOLIOB, TO 3TOT CTOJOEll
MOYKHO UCKIIIOUUTh U3 PACCMOTPEHHUs (BBIYEPKHYTh U3 MaTpHLbl). Hanpumep, Ui MaTpuiibt

(IO 0 61
0 10 7 )
TPEThsI CTPATErHsl UTPOKa 2 MaKOPUPYETCsl CMEIIAHHOM cTpaTerueil u3 mepBod M BTOPOM €ro YHCTHIX
cTpaTterui, B3aTbix ¢ yactoramu 0,5 u 0,5:
10*0,5 + 0*0,5 =5 <6;
0*0,5 + 10*0,5=5<7.
TakuMm oOpa3oMm, UCXOHAsI MaTpHUILa UTPbl SIKBUBAJIECHTHA MAaTPUILIE CIEAYIOLIETO BUIA:

[10 0)
0 10,
KaK BHUJIHO, BO3MOXKHOCTHU Ma)KOpI/IpOBaHI/I}I CMCIIIaHHBIMHA CTpaTel"I/ISIMI/I B OTJIMYHUC OT 4YUCTBIX

3HAUYUTENIbHO MEHEE MPO3pauHbl (HYXKHO JOJDKHBIM 00pa3oM MmojoOpaTh YacTOThl MPUMEHEHHS YHUCTHIX
CTpaTeruii), HO Takue BO3MOKHOCTH €CTh, 1 UMM I0JIE3HO YMETh MOJIb30BATHCA.

3agayu AJ19 CaMOCTOSITEIbHOTO pelieHust

3anaua 2.2. Haiigute cenioBble TOYKU CIASAYIOMIMX TIATSKHBIX MATPHIIL:
3524 '

13 222 2 2222
12 6 114, , .
-2 10 1 23 4 2234
1203
o max min @, ¥ min maxa; .
3amaua 2.3. Haiiqure wiss 15593 7 15/ isis ¥ 1711 TUIAT@KHON MATPHIIBL:

136
2134
6 21

3agaua 2.4. PemmTe aHanmuTHYeCKH W TpadUYeCKH, HWCIOIB3YS TOHSTHE JIOMHHUPOBAHUS, HIPBHI,
oIpezieTIsieMble CIIeTyOIIMMU TIaTeKHBIMU MAaTPUIIAMU:

24 0Y(2 7 L1\ (2 3 -1

0 8|3 5 ,[_l 1},(0 | 2].

4 S)(11 2

3apaua 2.5. IlocTpoiiTe TuIaTeXHyI0 MaTpuUIly ABYXMaJbIeBOM UTpbl Moppa, KOTOpas 3aKiIrodacTcs B
cieayomeM. B urpy urparor aBa uenoBeKa: KaXKIbli M3 HHMX IOKa3blBA€T OJMH WM JIBa Najbla U
OJIHOBPEMEHHO Ha3bIBACT YMCJIIO MAJIBLIEB, KOTOPOE, 110 €r0 MHEHHUIO, IIOKAKET €r0 MPOTUBHUK (€CTECTBEHHO,
MPOTUBHUK 3TOr0 HE BUAWT). ECnu OOUH M3 UTPOKOB yTaJbIBaeT MPAaBHJIBHO, OH BBIUTPHIBAET CYMMY,
pPaBHYIO CyMME TajbleB, MOKa3aHHBIX UM U €r0 MPOTUBHUKOM. B mpOTUBHOM cily4dae - HUYBS (BBIUTPHIII
paBeH HYJIIO).

Haitgure HUKHIOKO M BEPXHIOKO LEHBI UTPBL.

3agaua 2.6. Vcnonb3ys NOHATHE JAOMUHHMPOBAHUS, YMEHBIIUTE pa3Mepbl CIEAYIOLIeH IUIaTeXKHOM
MaTpPHULIbL:

000 000
420 211
431 322
4 37 -512¢{
434 -122
4 33 =222
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Jns 3amaq 2.7-2.12 mocTpoiiTe MIaTeXHYI0 MATPULy UTPBl U CHOPMYIHUPYHTE COOTBETCTBYIOILYIO
MOJI€JIb JINHEHHOTO MTPOrPaMMHUPOBAHMS.

3agaua 2.7. Ilycte ctopoHa A 3achbulaeT NOABOJHYIO JIOAKY B OAMH M3 n paiioHoB. CTopoHa B,
pacnonarasi m HPOTHBOJIOAOYHBIMHU KOpaOJsMHM, KelnaeT OOHapyXUTh JOAKY NPOTHBHUKA. BeposTHOCTh
oOHapy»KeHUsl JOAKU B j-M paiione (j = 1,...,n) paBHa p;. [Ipenmnonaraercs, 4To oOHapy>KEHUE MOIONKU
KaXIbIM KOpaOJieM sIBJISeTCS HE3aBUCUMBIM cOObITHEM. CTOpOHA B MOKET MOCBUIATh B PA3JIMYHbIE PETUOHBI
pasHOe KOJIMYeCcTBO Kopabieil (pacrpenenenue m Kopabieil Mo peruoHaM U €CTh CTPAaTeruu CTOPOHBI B).
CropoHa B cTpeMuTCs MaKCUMHU3MPOBATh BEPOSTHOCTh OOHapykeHus mojionku. CtopoHa A xemaet
IIPOTUBOIIOIOKHOTO.

BeposaTHOCT OOHapyKeHUs JIOOKM B pailoHe j, B KOTOPOM HaXogutTcs r; Kopabieil (i - Homep
CTpaTeruu), paBHa:

ri[
4, =1-0-p)".

n

IpU4eM Zry. = m . Haligute onTumanbHoe pacnpeaeneHne IpoTUBOIOI0UYHBIX KOpabeil Mo peruoHaMm.

j=1

Paccmotpets wacTHslif cnydait: m =2, n =2, p; = 0,6, p» = 0,4.

3apaua 2.8. KaxnoMmy U3 UrpokoB BblgaeTcs mo O0yOHOBoMy M TpedoBomy Ty3y. Urpok 1 momyuaer
Takke OyOHOBYIO NIBOIKY, a HTpoK 2 - TpedoByto. [Ipu mepBoM xone Urpok 1 BEIOMpaeT W OTKIAJbIBACT
OJIHy U3 CBOMX KapT, a UTPOK 2, HE 3HAasl KapThl, BRLIOPAHHON UTPOKOM 1, Takke OTKIaAbIBAET OJIHY U3 CBOMX
kapT. Ecau ObUIM OTJIOKEHBI KapThl OJHOM MacTH, TO BBIUTPBIBAET WUIPOK 1, B INPOTHBHOM Ccllydae
BBIMTPABIIUM CUUTAETCS UTPOK 2. ECiiM OTI0KEHBI JBE IBOWKH, BBIMTPHIII PaBEH HYII0. Pasmep BbIUIphIIIa
OTIpefieNisIeTCsl KapToi, OTIIOKEHHON oOeANTENEM (Ty3y MPUIUCHIBACTCS OJTHO OYKO, TBOMKE - JBA).

3anaua 2.9. ®upma u3roTaBauBaeT KeNe300€TOHHBIC MAHENN, UCIIOJIB3YsI B KAYECTBE OCHOBHOTO CHIPHS
IIEMEHT. B CBs3u ¢ HeonpeneIeHHbIM CIIPOCOM Ha M3/EJHsI TOTPEOHOCTh B ChIPhE B TCUCHHE MECALA TaKXKe
He ompenesneHa. LlemeHT nmocraBnsercs B MelIKax, IPUYEM HM3BECTHO, YTO MOTPEOHOCTh MOXKET COCTABIIATH
D, D;,...,D, memikoB. Pe3epBbl ChIpbs Ha CKJIaJ€ MOTYT COCTaBIATh R, R),..., R, MEIIKOB B MECSL. Y YUThIBAS,
YTO YyJENIbHbIE 3aTpaThl HAa XPAaHEHUE ChIPbS PaBHBI €; a YyAEIbHBIE H3ACPKKU NEe(DUIUTHOCTU CHIPbHS
(moTepH, CBSA3aHHBIE C OTCYTCTBHEM HEOOXOIMMOI0 KOJIMYECTBA LIEMEHTA Ha CKJIAJIC) PaBHBI ), ONPEICIUTh
ONTUMAJIbHYIO CTPATETHIO YIIPaBJICHUS 3aI1aCaMH LIEMEHTA Ha CKJIaJe.

Paccmotpers wacTHblif cniydau: n =5, ¢; =5, ¢2 = 3;

D = (1500, 2 000, 2 500, 3 500, 4 000), R =(1 500, 2 000, 2 500, 3 500, 4 000).

3agaya 2.10. rpok 2 npsiueT HEKOTOPBIN LIEHHBIN NPEIMET B OJJHOM M3 7 MECT, @ UTPOK | 3TOT nmpeamer
uuieT. Ecau oH ero HaxoauT, TO Moiay4daer cyMMmy a; rae i = 1,2, ..., n, B IPOTUBHOM CIIy4ae - HE NOJIy4aeT
HUYETO.

3amauya 2.11. /I[Ba urpoka He3aBUCUMO JAPYT OT APYyra Ha3bIBAIOT 1O OJHOMY YMCIY M3 auana3oHa | - 5.
Ecnu cymma umncesn HedeTHasl, TO UTPOK 2 IJIATUT UTPOKY 1 CyMMy, paBHYIO MaKCUMaJbHOMY U3 YHMCE; €CIIN
YeTHas, TO IJIATUT UTPoK 1.

3agaua 2.12. J[pa urpoka uMeIOT 1o n pyoiseit u npeamer ueHoi ¢ > 0. Kaxxapiii urpok nenaer 3asBKy B
3armevyaTaHHOM KOHBEpTe, mpemaras i pyO. (rme i - omHo W3 1enblx yucen or 0 10 n) 3a mpeamer.
3anucaBiuii OoJIbIlIee YUCIIO MOMyYaeT MpeAMET U IUIATHT APYToMy IMpeIoKeHHYI0 uM cymmy. Eciun 06a
UTpOKa 3asBISIOT OJMHAKOBYIO CYMMY, TO MpEAMET HazHadyaeTcs 0e3 KOMIEHCUPYIOIIEro OJHOCTOPOHHETO
IUIaTeXa OJHOMY M3 MIPOKOB IIyTe€M OpOCAaHMs MOHETBI, TaK YTO OXHJaeMmas J0JIA KaXJOro B IperMeTe
COCTaBJISIET B 3TOM Cllydae MoyioBUHY c. IlocTpoiiTe miaTexHyl0 MAaTpUIly UTPbl U ONpEIeNnTe, UMEET JIn
UIpa CeIJIOBYIO TOUKY.

I''TABA 3 NPUHATHUE PEIIEHUI B YCJIOBUSIX HEOITPEJAEJIEHHOCTHU U
PUCKA (MI'PBI C IPUPO10M)

3.1. IOHATHUE UT'PbI C IPUPOJION

Curyanuu, ONHUCHIBAEMbIE PACCMOTPEHHBIMM B TJH. 2 MOJENSAMHU B BHUJAE CTPAaTErHUECKUX WIpP, B
HSKOHOMHUYECKOH MPAKTUKE MOTYT HE B MOJHON Mepe OKa3aThCsl aJIeKBATHBIMHU JEHCTBUTEILHOCTH, TTOCKOJIb-
Ky peanu3alus MOJEIM MpeArojaraeT MHOTOKPAaTHOCTh IMOBTOPEHUs  JCHCTBHMA  (pelieHuit),
MPEANPUHUMACMBIX B TOXO0XKHUX YCJIOBHSX. B peaslbHOCTH KOJIMYECTBO MPUHUMAEMBIX IKOHOMHYECKUX
pelieHnit B HEM3MEHHBIX YCIOBUAX JKECTKO OrpaHudeHo. Hepeako sKOHOMMYECKash CUTyalusl SIBISETCS
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YHUKaJIbHON, M pELICHHE B YCIOBUSAX HEOIPENEICHHOCTH JOJDKHO MPUHUMATBCS OJHOKPATHO. OTO
HOPOXK/IaeT HEOOXOOUMOCTh PAa3BUTUS METOAOB MOJEIMPOBAHUS IPUHATHS pEIIEHUH B YCIOBUAX
HEOIPEAEIEHHOCTH U PUCKA.

TpaauLMOHHO CEIYIOIMM 3TaloM TAaKOIO Pa3BUTUS SBIAIOTCA WUIpbl C¢ Inpupogoi. dopmanbHo
U3y4YEHHUE UTP C MPUPOJIOH, TaK KE KaK M CTPATETMUYECKUX, JOJDKHO HAaYMHATHCS ¢ TIOCTPOEHUS IUIATEKHON
MaTpHUILIbI, YTO SIBJISIETCS, MO CYLIECTBY, Haubosee TPyAOEMKHUM ATAlloOM MOATOTOBKU NMPUHATHS PEIICHUS.
OmunbKy B MIaTeXHON MaTpHILIE HE MOTYT OBbITh KOMIIEHCHPOBAHbI HUKAKUMHU BBIYUCIUTEIBLHBIMI METOJAMH
U NIPUBEYT K HEBEPHOMY UTOTOBOMY PE3YJIbTATY.

OTnuuurenbHas 0COOEHHOCTh UTPbl C MPUPOJOH COCTOUT B TOM, YTO B HEH CO3HATENIbHO JIEHCTBYET
TOJILKO OJIMH W3 YYaCTHHUKOB, B OOJILIIMHCTBE CIydaeB Ha3biBaeMblii mrpokoM 1. Urpok 2 (mpupona)
CO3HATENbHO MPOTHB Urpoka | He JeicTByeT, a BBICTYNAeT KaK HE HMEIOIIMHA KOHKPETHOM Lenu |
CIlydaifHBIM 00pa30oM BBIOMPAIONIMN OYEepPEIHBIC «XOIbD» MapTHep mo urpe. [lodToMy TepMUH «IIpHpOIa
XapaKTepu3yeT HEKYI0 OObEKTUBHYIO J€MCTBUTENILHOCTh, KOTOPYIO HE CIeyeT OHUMAaTh OyKBaJlbHO, XOTS
BIIOJIHE MOT'YT BCTPETHTbCSI CUTYallld, B KOTOPBIX «UIPOKOM» 2 JEUCTBUTEIBHO MOXKET OBbITh MPHUPOJA
(HampuMep, 0OCTOSITENbCTBA, CBA3aHHBIE C IOTOJHBIMU YCIOBHSMHM MM C HPUPOAHBIMH CTUXMHHBIMU
CUJIaMH).

Ha npumepe urpsl ¢ npupooil paccMOTpUM MpoOieMy 3arOTOBKH YTJIsl HA 3UMY.

3agauya 3.1. HeoOxoaumo 3akynuTh yroib A oborpeBa noma. KosinyecTBO XpaHMMOIO yIuis
OTPaHUYEHO M B TEUEHHUE XOJIOJHOrO MEepHoa J0JKHO OBbITh MOJHOCTBHIO M3pacxoaoBaHo. [Ipeanonaraercs,
YTO HEHU3PACXOOBAHHBII 3UMOH Yrojib B JIeTo npomnajgaeT. [lokynaTe yroyib MOXKHO B JIt000€ BpeMs, OJHAKO
JIETOM OH JielleBie, 4yeM 3uMoi. HeonpeaeneHHOCTh COCTOUT B TOM, YTO HE U3BECTHO, KakoW OyzeT 3uma:
CYypOBOW, TOIZa MpHAETCA JAOKyNnaThb Yrojb, WM MSTKOW, TOrJAa 4YacTb YIJVII MOXET OCTaThCs
HEHCI0JIb30BaHHON. O4YeBUIHO, YTO y MPUPOJBI HET 3JI0T0 yMbICIA U OHAa HUYEro NMPOTHUB YeJIOBEKa «HE
umeeT». C Ipyroil CTOPOHBI, JOJITOCPOYHbIE MPOTHO3bI, COCTABISIEMbIE METEOPOJOTHYECKUMH CIIyKOamH,
HETOYHBI M IOITOMY MOT'YT HUCIOJIb30BaThCS B MPAKTHUECKON J1€ATEIILHOCTH TOJIBKO KaK OPUEHTHUPOBOYHBIE
IIPU IPUHATUY PELICHUN.

Pemenne. MaTpuua urpsl ¢ mpupoaoil aHalIorMyHa MaTpHLE CTpaTerndeckoil urpsl: 4 = ||a;|, raoe aj -
BBIMTPBILI UTPOKa | MpU peanu3aluy ero YUCTod CTpaTeruu i U YUCTOU cTpateruu j urpoka 2 (i =1, ..., m, j
=1,..,n).

MaxopupoBaHue CTpaTteruil (cm. pasn. 2.4) B uUTpe ¢ TMPHPOJION HWMEET ONPEICICHHYIO CIeIH(HKY:
UCKIIIOYaTh U3 PACCMOTPEHUSI MOXKHO JIMILb JOMUHUpPYEMbIE CTpAaTeruu Urpoka 1: eciau s Beex j=1, ..., n
ay <a;,k =1, .., m 10 k-10 CTPaTErHI0 NPUHAUMAIOIIETO PEIICHUS HTPOKa 1 MOXKHO HE paccMaTpuBaTh U

BBIYCPKHYTHh U3 MATPHUIBl UTPbl. CTONOIBI, OTBEYAIOIINE CTPATETUSAM MPUPO/IbI, BEIYCPKUBATH M3 MATPHIIBI
Urpbl (MCKIIOYaTh M3 PAaCCMOTPEHMS) HEIONYCTHMO, IOCKOJIbKY IPHUPOJA HE CTPEMUTCS K BBIUIPHIIY B
«HTPE» C YCIIOBEKOM, ISl HEC HET IEJICHANPABICHHO BBIMIPBIIIHBIX WJIM MPOMTPHIIIHBIX CTPATErHii, OHA
NEHCTBYET HEOCO3HAHHO™.

* Bripouem, B MaTpHYHBIX INPEACTaBICHUAX UIP C MPHUPOJON 3HAUCHMS BBIMTPHINICH MPUHUMAIOIIETO PEIICHHUs WIPOKa He
BCET/Ia PacIoiararoTcs Mo CTPOKaM. JTO AOIyCTUMO JieNaTh U Mo cronduam, npuanmas JIIIP kak nrpoka 2, moHUMasi, OIHAKO,
YTO Ma)KOPHPOBATh MOXHO TOJBKO CTPATETHMH NPUHMMAIOLIETO PEIICHHs Mrpoka. TakoW MOAXOM OCYIIECTBIEH B HEKOTOPBIX
3ajjagax, MPEeACTaBICHHBIX B IVI. 6 - 8 HACTOSAIIETO y4eOHOTO MOCOOHS.

Ha nepBelif B3risin oTcyTcTBHE OOAYMAaHHOTO NPOTHUBOJIEHCTBMS YHPOLIAET MIPOKY 3ajady BblOOpa
pemenusi. Onuako, xots JIIIP HUKTO HE MemaeT, eMy TpyIHee 000CHOBATH CBOM BBIOOD, IIOCKOJIBKY B ATOM
Clly4yae rapaHTUPOBAaHHBIN PE3yJIbTAaT HE U3BECTCH.

Mertoasl IPUHATHS PELIEHUN B UTpax C MPUPOJOHN 3aBUCAT OT XapaKTepa HEONPEAEICHHOCTH, TOUHEE OT
TOTO, U3BECTHBI WJIM HET BEPOATHOCTU COCTOSIHMH (CTpaTeruil) mpupoAbl, T.€. UMEET JH MECTO CUTYyalHs
pucka uiM HeonpeaeneHHocTu. Huke OynyT onucaHbl METOIbl, IPUMEHSEMbIE B 000OUX CITydasXx.

PaccMoTprM opranuzanuio ¥ aHAIMTUYECKOE MIPEICTaBICHUE UIphl ¢ Tpuponoi. ITycts urpok 1 umeer m
BO3MOXXHBIX cTpateruit: 4;, Az, ..., Ay, a 'y IpUPOIBI UMEETCSI 7 BO3MOXKHBIX COCTOSIHMM (cTpareruit): 17,
11, ..., 11,, TOT1a YCIIOBUS UTPBI C IPUPOJON 3a4at0TCsl MaTpuLel A BBIMTPBILIEH Urpoka 1:
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I, 11, c.. 11,

A, a, a, Ce a,

4= 4, ay, Ay ... 4y,
Am A1 ) Dnn

[Tnatut, ecrecTBEHHO, HE IPUPOAA, a HEKast TPEThsI CTOPOHA (WM COBOKYITHOCTh CTOPOH, BIMSIOIIUX Ha
INPUHATHE PELIEHUN UTPOKOM | U 0OBEAMHEHHBIX B IOHITHE «IIPUPOJIAR).

Bo3morkeH u apyroit croco0 3ajaHusi MAaTPULIbI UTPbI C IPUPOIOM: HE B BUJIE MaTPHILIbl BBIUIPHILICH, a B
BHUJIE TaK HA3bIBA€MOM MaTpHLbl PUCKOB R = ||7yj|,,,» MM MaTpHILbl YIyILIEHHBIX BO3MOXKHOCTEH. Bennunna
pHCKa - 3TO pa3Mep IJaThl 3a OTCYTCTBME MH(pOpPMAalMU O COCTOSIHMM cpelbl. Marpuua R MOXeT ObITh
MOCTPOEHA HEMOCPEICTBEHHO U3 YCIOBUH 3a/1a4i WJIM Ha OCHOBE MATPHIIbI BHIUTPHILICH A.

PuckoM rj; urpoka npu MCHOIb30BaHUU UM CTPAaTETHM A; U NPU COCTOSHUM cpenbl /1; OyneM Ha3blBaTbh
Pa3HOCTh MEXIY BBIUTPHIIIEM, KOTOPBIA MUTPOK MOJMYYHJ ObI, €ciii Obl OH 3HAJ, YTO COCTOSHHEM CpEIbl
Oyzer 1, ¥ BBIUTPBIILIEM, KOTOPBII UI'POK MOIYYUT, HE UMES TON HHPOPMALHH.

3Hasi COCTOSIHME NPHUPOJBI (CTpareruio) /1;, urpok BEIOMPAET Ty CTPATErHIO, IPU KOTOPOH €ro BBIUTPBIII
MaKCHUMaJbHbIH, T.€. 1; = [ — a; IpH 3a1aHHOM j. Hanmpumep, 17 MaTpuIbl BHIMTPHILIEH

o, m o I,
A= 4,1 1 4 5 9 3.1)
4,1 3 8 4 3
4,1 4 6 6 2

Bi=4,B,=8B,=6,B,=9.
CornacHo BBeJIEHHBIM ONPEIEICHUSM 7 U ff; TOJTly4aeM MaTpUIly pUCKOB

m, m mn, I,
R=]4 3 4 1 0 (3.2)

HezaBucumo ot Buaa Marpuilbl Urpbl TpeOyeTcsi BHIOpPAaTh TaKyl0 CTPATErHi0 WUIrpoka (YUCTYIO HIIU
CMEIIIaHHYI0, €CIU TIOCJIECIHSSI UMEET CMBICH), KoTopas Obuta Obl HanboJyiee BHITOAHOW MO CPABHEHHIO C
npyrumu. HeoO6XoamMmo OTMETHTh, YTO B UIPE C NPUPOAOH MOHSATHE CMELIAHHOM CTpaTeruu Wrpoka He
BCEI/1a MPAaBOMEPHO, TMOCKOJIBbKY €ro AeMCTBHS MOTYT OBbITh allbTEPHATUBHBIMH, T.€. BBIOOpP OJHOHN U3
CTpaTeruii OTBEpraeT BCe APyTUe CTpaTeruu (HampuMmep, BRIOOp anbTepHATHBHBIX MPOeKTOB). [Ipex e Bcero
CJIEJlyeT TPOBEPHUTh, HET JIM CPEeId CTPATeTHl WIPOKAa Ma)KOPHUPYEMBIX, H, €CIIH TaKOBbIE HMEIOTCS,
HUCKIOYUTDH UX.

3.2. IPUHATHUE PEINEHWUHI B YCJIOBUAX MMOJHOMN HEOIPEJEJIEHHOCTH

HeomnpeneneHHocTh, CBA3aHHYIO € OTCYTCTBHEM MH(OPMAIMM O BEPOSTHOCTAX COCTOSHUM CpEabl
(IpUpPO.IBI), HA3BIBAIOT «OE3HANESIKHOW» HITH «JTyPHOMW».

B Takux cinydasx uid ONpENENICHUs HAWIyYIIUX PELICHHH HCIHOJB3YIOTCA CIENYIOIINE KPUTEPHUH:
MakcuMakca, Banbna, CoBumxka, ['ypBuna. AnbTepHaTUBHbBIE [TOAXO0/bI, B YaCTHOCTU NMpUHUMIBI baifeca -
Jlamnaca, paccmaTtpuBaroTes B pas3f. 6.2.1.

[IpuMeHeHNEe KaKIOro W3 IEPEUHCICHHBIX KPUTEPHEB MNPOWUIIOCTPUPYEM Ha MPHUMEpPE MAaTPULIbI
BBIUTPBITIEH (3.1) Uu CBA3aHHON ¢ HE MaTpUIlbl pUCKOB (3.2).

Kpumepuii maxcumarca. C ero noMoIplo ONpPeneseTcs] CTpaTerus, MaKCUMU3UPYIOIas MaKCUMaJlbHbIE
BBIMIPBIIIM U1 KaXIOTO COCTOSIHMSI NPUPOABI. IJTO KpUTEpUM KpaiHero onruMmMusma. Hawnmydmmm
IPU3HAETCS PeLIeHHE, IIPU KOTOPOM JOCTUIaeTCsl MAKCUMAJIbHBIN BBIUTPBIII, PaBHbI M = max max a, .

I<i<m 1<j<n
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HetpynHo yBuaeTh, 4TO JUIs MaTpULIbl A HAWITYYIIUM pelieHneM OyaeT 4;, Ipu KOTOPOM JOCTUTAeTCs
MaKCHUMAaJIbHBIN BBIMTPHIIII - 9.

Crnenyer OTMETHTb, UTO CUTYallMH, TPeOYIOIIUEe NPUMEHEHHUSI TAKOIO KPUTEPHUs, B IKOHOMHUKE B 00IIeM
HEpEeAKH, W IOJIb3YIOTCS UM HE TOJIBKO O€30IVIAHbIE ONTUMMCTBI, HO M HIPOKH, IOCTaBJICHHBIC B
0€3BBIXOHOE TMOJIOXKEHHE, KOIJa OHM BBIHYXKACHBI PYKOBOJICTBOBATbCS NPUHIMIIOM «WUJIM TaH, WM
poTIaim.

Maxcumunnviti kxpumepuii Banvoa. C TO3MLMNA AAHHOTO KPUTEpUS NPUPOJA paccMaTpUBaeTCs Kak
arpecCUBHO HACTPOCHHBIM M CO3HATEIbHO JACHCTBYIOIIMM MPOTHUBHUK THUIA TEX, KOTOPbIE IPOTH-
BOJICHCTBYIOT B CTpaTeTMUECKUX HUrpax (cm. Ti. 2). Beibupaercs pemienue, 1jas KOTOPOTO JOCTHUTaeTCs

3HadeHue W = max min aq,

1<i<m 1<j<n
Jlna nnarexxHoit matpuisl A (3.1) HETPYIHO pacCUUTATh:

* ISt IIepBoii crpateruu (i = 1) minx a, =1;
1<j<4

* U1 BTOpO# cTpareruu (i=2) minx a, =3;
1<j<4

* U1 TpeTbel cTpareruu (i=3) rgln xa; =2.
]<

Torma W =max min a; =3, 4TO COOTBETCTBYET BTOPO# CTparernu A, Urpoka 1.

I<i<m 1<j<n

B cootBercTBHM ¢ KpuTepueM Banbaa U3 Bcex caMbIX HEyJauHBIX pe3yJbTaTOB BeIOMpaeTcs myyiuuit (W
= 3). DTO mepecTpaxoBOYHAS MO3UIUS KpaHEro MeCCUMH3Ma, pacCUMTaHHAs Ha XyAImWd ciydail. Takas
CTpaTerus mpuemsieMa, HanpuMmep, Korja UrpoK HE CTOJIb 3aMHTEPECOBAaH B KPYIHOW yJaue, HO X0ueT ceds
3aCTpaxoBaTh OT HEOXKUJAHHBIX NPOUrpbIie. BeiOop Takoil crparerun onpenensercss OTHOLIEHUEM UTPOKa
K PUCKY.

Kpumepuii munumaxcrnozo pucka Cssudowca. BbpiOOp cTpaTermu aHajJorMueH BbIOOpPY CTpaTeruu IO
npuHLMINy Banbaa ¢ TeM oTiIMYMeEM, YTO MIPOK PYKOBOJCTBYETCS He Marpuueil Bedrpbiueid 4 (3.1), a
Matpuiei puckoB R (3.2):

$ = min maxr,

I<ism 1<j<n
Jns matpuns! R (3.2) HETpyAHO pacCUUTATh!
* U1t IepBoil ctpareruu (i=1) maxr, =4;

1<j<n 7

* JUTsl BTOPOIA cTpareruu (i=2) maxr; =6;

1<j<n

* JUIs TpeThell cTpateruu (i=3) maxr, =7.

1<j<n

MuHuManbHO BO3MOXKHBIM U3 CaMbIX KPYIHBIX PHUCKOB, PaBHBIA 4, TOCTHTaeTcs NP HCIOIb30BaHUU
NEepBOM CTpaTeruu A;.

Kpumepuii neccumusma-onmumusma I’ypsuya. ITOT KPUTEPUl NpH BBIOOpPE pEIIEHUS PEKOMEHIYET
PYKOBOJICTBOBATbCSI HEKOTOPBIM CPEIHUM pE3yJIbTaTOM, XapaKTEPU3YIOLIUM COCTOSHUE MEXAYy KpalHUM
HECCUMU3MOM M 0e3yAepKHbIM onTHUMU3MOM. COIJIaCHO 3TOMY KpHUTEpHUIO cTpaTerus B marpuie A4
BbIOMPAETCSI B COOTBETCTBUU CO 3HAUEHUEM

H , =max {p min q, +(l-p)max a; }

1€i<m 1S j<n d 1< jsn

ITpu p = 0 xpurepuii ['ypBuIa cOBMagaeT ¢ MaKCUMAaKCHBIM KpUTEpUeM, a Ipu p = 1 - ¢ KpuTepuem
Banbna. [lokaxewm nporenypy NpUMEHEHUs JaHHOTO Kputepus ais matpuusl 4 (3.1) npu p = 0,5:
* JUI IEPBOI1 cTpaTerun

=1 o5 (;m a, +maxa, ): 05(1+9)=5;

* 111 BTOPOW CTPaTEruu
i=2) o5 (mm a, +max a, ): 0,53+8)=5.5;

1sjs4 ¥ 1z <4

® 1A TpeTBeﬁ CTpaTerunu

i=3) o5 (mm a, + max a, )=0,5(2+6)=4.

< j<4 K 1€ /54
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Torna H , = max{O,S(min a; +maxa, j} =5,5, T.e. ONTUMAJIBHOMU SIBJISIETCS BTOPAs CTpaTerus A».
1<i<3 1<j<4 1<j<4

IIpuMeHHTENIBHO K MaTpuULle PUCKOB R KpUTEPUM IIECCUMU3MA-ONTUMHA3MA [ 'ypBULIa IMeeT BUL:
=mi .+ =p)minr, o
HR Eg}'{p];?% I"” (‘ p)ls_/‘Sn U}
ITpu p = 0 BEIOOp CTpaTeruu Urpoka 1 oCyIIecTBIAETCS MO YCIOBHIO HAMMEHBIIIETO U3 BCEX BO3MOXKHBIX
PHUCKOB (nilgn 7, ); IpE p = 1 - 0 KPUTEPHIO MUHUMAKCHOTO pucka CoBrKa.

B cnyuyae, korja mo mpUHSATOMY KPUTEPUIO PEKOMEHIYETCS K HCIOJIB30BAHHUIO HECKOJBKO CTPATETHH,
BBIOOD MEXAYy HUMH MOXET JeNaThCi IO JOMOJHUTEIBHOMY KPUTEPHIO, HAIPUMEP B pacueT MOTYT
NPUHUMATBCS CPEIHUE KBAJPATUYHBIC OTKJIOHEHHS OT CPEIHUX BBIUTPBINICH NPH KaXIOH CTPATETHH.
JanHas uzjest OTBeUaeT MOJIX0y, paccCMOTpeHHOMY B pasi.l.2 (cm. puc. 1.1). Eme pa3 nmomuepkHeM, 4To
3lIECh CTAHJIAPTHOTO MOJX0/a HET. BBIOOp MOXET 3aBUCETh OT CKIIOHHOCTH K pucky JITTP.

B 3akmouenue INpUBCACM PpEC3yJbTaTbl MPHUMCHCHUSA PACCMOTPCHHLIX BbINIC KPHUTCPUCB Ha IMPUMCEPC
CJICIYIOIICH MATPHUIIbI BEIMTPBIIICH:

1, 1, 1, m,
4, 20 30 15 15
4, | 15 20 35 20
A; | 25 80 25 25
A, | 85 5 45 5

Jist urpoka | qyqmmmu siBISIOTCS CTPATETuu:

* 110 KpuTeputo Banbna — 43,

* 1o kputeputo CoBumxa — A; u A3,

* o kputeputo ['ypsuna (npu p = 0,6) — A3,

* 110 KPUTEPHIO MaKCUMaKca — Ay.

[Tockonbky crpareruss Az QUIypUpyeT B KadyecTBE ONTUMAJIbHOW IO TpeM KPHUTEpPHsIM BBIOOpa U3
YeThIpeX HMCIBITAaHHBIX, CTETIEHb €€ HaJIe)KHOCTH MOYKHO MPHU3HATH JOCTATOYHO BBICOKOW IJISI TOTO, YTOOBI
PEKOMEH10BaTh 3Ty CTPATETUIO K MPAKTUYECKOMY IPUMEHEHUIO.

Taxum 00pa3om, B cilyyae OTCYTCTBUSI MH(OPMAIIUK O BEPOSTHOCTSIX COCTOSHUM CPEIbl TEOPHUS HE JIAeT
OJTHO3HAYHBIX U MATEMaTHYECKH CTPOTHX PEKOMEHIAIMH IO BBHIOOPY KPUTEPUEB MPUHATHS PEIICHHA. ITO
oObsicHAeTCS B Oojblieii Mepe He Ci1aboCThIO TEOpUH, a HEONPEACICHHOCTBIO CaMOM CHUTYaluH.
EnuHCTBEHHBI pa3yMHbIM BBIXOJ B IOAOOHBIX CIy4asX - IOMNBITaThCS MHOIYYHUTH JIOMOJHUTEIBHYIO
UHPOPMALIMIO, HANpUMep, IyTeM MPOBEACHUS HCCIECAOBAaHUNA WIM SKCHEPUMEHTOB. B orcyrcTBHE
JIOTIOJTHUTEIHPHON WH(pOpMAIMKA TPUHIUMAEMbIe PEIICHUS TEOPETHYECKH HEIOCTaTOYHO OOOCHOBAHBI U B
3HAYUTEIbHON Mepe CyOBeKTUBHBI. XOTS MPUMEHEHHE MaTeMaTHYECKUX METOJIOB B UTpax ¢ MPUPOIOH He
JaeT aOCONIOTHO JIOCTOBEPHOIO pe3ysibTaTa M IOCIHCAHUH B ONPEAEICHHOM CTENEeHM SBIAETCS
CyOBEKTUBHBIM (BCJIEICTBHE MPOU3BOIBHOCTH BBIOOPA KPUTEPUS MPUHATHUS PELICHUs), OHO TEM HE MEHee
CO3/1aeT HEKOTOpOe YMopsaoueHHe uMmerommxcs B pacnopsbkeHun JIIIP naHHBIX: 3a7ar0Tcd MHOXECTBO
COCTOSIHUH TIPUPOJIbI, allbTepHATHBHbBIE PEIICHHs, BBIUTPBHIIN W TOTEPU MPH PA3IUYHBIX COYETAHUSIX
COCTOSIHUSI «Cpella - pemeHue». Takoe yHopsIoueHHe NpeACTaBICHHH O MpodiieMe camMo To cebe
CHOCOOCTBYET MOBBILICHNIO Ka4eCTBAa NPUHUMAEMBIX PEIICHUI.

3.3. IPUHATHUE PEIIEHUHA B YCJIOBUAX PUCKA

MeTtoabl NPUHATUS PEIIEHUHM B YCIOBUSAX PHCKA pa3pabaThIBalOTCs M OOOCHOBBIBAIOTCS B paMKax Tak
Ha3bIBAEMOM TEOpPUM CTaTHUCTUYECKUX pemeHud. [Ipy sToM B ciydae «I0OpOKayeCTBEHHOW», WM
CTOXaCTUYECKOM, HEONPEICIIEHHOCTH, KOIJa COCTOSHHUSAM IPUPOABl IIOCTaBICHBI B COOTBETCTBHE
BEPOSITHOCTH, 33JaHHBIC AKCIOPTHO JHOO BBIYMCIEHHBIC, pelIeHHe OOBIYHO NPUHUMAETCS Ha OCHOBE
KpUTEpUs MAKCUMYMa OXHMJA€MOTO CPEIHEro BBIUIPHINIA MM MUHUMYMa OXKHAAEMOIO CPEIHEr0 pUCKA
(maTpuis! Tuna (3.1) nmubo (3.2)).

Ecnu ans HekoTopoil Mrpel ¢ MpUPOAOH, 3amaBaeMoil mnateskHol MaTpuued 4 = ||ajl|mn, cTpaTerusam
npupoabl /l; COOTBETCTBYIOT BEPOSTHOCTH p; TO Jydined crparerueii urpoka 1 Oyner Ta, KoTopas
o0ecrieuynBaeT eMy MaKCUMaJIbHbIN CPEIHUI BBIUTPBILL, T.€.
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n

max J_Zﬂp, a;. (3.3)

[TprMeHHUTENBHO K MAaTPHILIE PUCKOB (MaTpHULE YNYIIEHHBIX BBITOM) Jyulllell OyJeT Ta cTpaTerus Urpoka,
KOTOpasi 00ecrieunBaeT eMy MUHUMAJbHBIN CPETHUI pUCK:

min 3 p, 1, . (34)

ISi€m j=l

3aMeTHUM, 4TO KOTJa TOBOPUTCS O CPEAHEM BBIUTPHINIE WM PUCKE, TO MOJpa3yMeBaeTcss MHOTOKpaTHOE
MOBTOPEHUE AKTAa MPUHATUS PELICHUU. Y CIOBHOCTh MPEAINOJOKEHUS 3aKII0YAeTCs B TOM, YTO PEaIbHO
TpeOyeMOoro KoJIM4ecTBa HOBTOPEHUI Yallle BCEro MOKET U HE ObITb.

[Tokaxxem, uto kputepuu (3.3) u (3.4) >5KBUBAJICHTHBI B TOM CMBICJIE, YTO ONTUMAJIbHbIC 3HAYEHUS IS
HHMX 00ECIICYMBAET OJIHA M Ta K€ CTparerus A, urpoka 1. JleiicTBUTENBHO,

min 35,7, =min $p, 6,-a,)=min [;p, B,-3p, )=
A= i=

1Si€m j= 1<i <m

I1<is, 1si Sm

= min Zp, ) mmZp a; —const+max2p, -

T.€. 3HAQUEHHUS KPUTEPHUEB OTIMYAIOTCS HA TOCTOSHHYIO BEJIMYUHY, MOITOMY MPHHITOE pEIICHHE HE
3aBUCHUT OT CTpATEruu A;.
Hampumep, ansa urpsl, 3agaBaemoii matpuneit 4 (3.1) wnu marpuneit R (3.2), npu ycioBuu, 4T0 p; = py =
p3 = ps+=1/4, A; - nyamast crparerus urpoka 1 mo kputepuro (3.3), HOCKOIbKY
y oL max iai/' "Q
=14 4 sy 4
DOta e cTparerus sBIseTcs Jydiued i urpoka 1 mo kpurepuio (3.4) OTHOCHTENHHO OOEcTeueHus
MUHHUMAJILHOTO YPOBHS pI/ICKa'

Zp/ r, =—m1n Zr =2.

1<ig

Ha nmpakrtuke uenecoo6pa3Ho OTJIaBaTh MPEANOYTEHUE MaTpulle BoiUTphimiei (3.1) nin MaTpuiie puckoB
(3.2) B 3aBUCHMOCTH OT TOTO, KaKasi M3 HHUX OINPEACISAETCS ¢ OOJBIICH JOCTOBEPHOCTHIO. ITO OCOOCHHO
Ba)KHO YUUTHIBATH IPHU IKCIIEPTHBIX OLIEHKAX 3JIEMEHTOB MaTpHil 4 U R.

3.4. BBIBOP PELIEHUI C MOMOIBIO JEPEBA PEIIEHUI (ITO3ULIMOHHBIE
WUTPHI)

PaccMoTpuM OGonee cioxHbIe (TMO3ULMOHHBIE, WM MHOTOAXTAMHBIE) PEIIEHUS B YCIOBHUSX PHUCKA.
OnHodTanHbIe UTPHI C MPUPOAOH, TAOIUIBI pelieHui (cm. pasn.3.3), yAoOHO HCMOJIB30BaTh B 3ajadax,
UMEIOIINX OJHO MHOXECTBO ajJbTEPHATHUBHBIX PEIICHUI M OJHO MHOXKECTBO COCTOSIHMU cpenbl. MHorue
3aJa4d, OJHAKo, TPeOYIOT aHajm3a MOCIEeNIOBATEIBHOCTH DPEUICHWH M COCTOSHUH Cpenbl, KOTAa OJHa
COBOKYITHOCTh CTpATeruil UIPOKa U COCTOSHUU MPHUPOABI MOPOXKIAET APYTrO€ COCTOSHHE MOJO00HOrO THIIA.
Ecnu mmMeror mecto nBa mim 0osee MOCIENOBATEIbHBIX MHOXECTBAa PELICHWH, MPUYEM MOCIETYIOIINe
pellIeHrs] OCHOBBIBAIOTCS Ha pe3yibTaTax MpeAblAYIINX, W/WIH BA WK 00Jiee MHOXKECTBA COCTOSIHUN CPEIbI
(T.e. IIOABJISICTCA I1I€JIad LICIIOYKa pemeHHﬁ, BBITCKAIOUX OJHO M3 APYTroro, KOTOPbIC COOTBCTCTBYIOT
COOBITHUSIM, TPOUCXOSIIUM C HEKOTOPOU BEPOATHOCTHIO), UCIIONIB3YETCS I€PEBO PEIICHU.

Hepeso pewenuii — 310 Tpadudeckoe N300paKEHHUE MOCIET0BATEILHOCTH PEIICHUI M COCTOSIHUIN Cpebl
C yKa3aHHEM COOTBETCTBYIOIIMX BEPOATHOCTEH M BBIUTPHIMICH IS JTIOOBIX KOMOHMHAIMNA ambTepHATUB U
COCTOSIHMM CpEJbl.

3.4.1. MIPUHATUE PEINIEHAN C TIPUMEHEHUWEM JIEPEBA PEIIIEHUI

B mocTaHOBOYHOM I1aHE PacCMOTPHUM HECKOJBKO 3afad, KOTOpPble MOTYT OBITh PEIICHBI C MOMOIIBIO
JTAHHOTO METO/1a.

3apaua 3.2. Pa3BenwiBaTenpHOe OypeHue ckBakuH. Hekoropas HedTsHas pas3BeAbIBaTelIbHAsI MapTHs
JOJKHA PEIINTh, CTOUT JIH OypUTh CKBKHMHBI Ha JAHHOM y4YacTKE IO TOTO, KaK MCTEYET CPOK KOHTPAKTA.
Jlg pykoBoauTenei napTuu He SCHbI MHOTHE 00CTOSITENIbCTBRA:

* B KaKyr cymMmmy 000i1eTcss CTOUMOCTh OypeHUs, 3aBUCSIIas OT KauyecTBa IPyHTA, TIyOWHBI 3aJIeTaHUs
HeTH U T.11.;
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* HA KaKue 3amnacbl He()TH B 3TOM MECTE MOXHO PaCCUUTHIBATh;

* CKOJIBKO Oy/IeT CTOUTb IKCIUTyaTalusl CKBa)KUHBI.

B pacnopspkeHn# pyKoBOACTBA UMEIOTCSI OOBbEKTUBHBIC JaHHBIE 00 aHAJIOTUYHBIX U HE BIIOJHE MOXO0XKUX
CKBakMHax drToro Tuma. Ilpm nomomm celicMu4eckoil pa3BeAKHM MOXKHO IOJIyYUTh JOMOJHUTEIBHYIO
MHPOPMALIMIO, KOTOpas, OJHAKO, HE [aeT MCUYEPIBIBAIONINX CBEACHUH O Treo(U3NYecKol CTPYKType
pas3BebIBaeMoro ydactka. Kpome Toro, nosyuenue ceicMuueckoi HHGOpMALUU CTOUT HEJEIIEBO, OITOMY
ellie 10 TOro, Kak Oy/eT MPUHATO OKOHYATeNbHOE penieHne (OypuTh UM HET), CIEAYeT ONpeAeIUTb, €CTh JIH
HE0OXOAMMOCTh COOMPATh 3TU CBEJICHHUSI.

3agauya 3.3. Brimyck HOBoro ToBapa. bombmias XuMmMudeckas KOMIAHMs YCHEIIHO 3aBepliIuia
UCCJIEIOBaHMSI IO YCOBEPILIEHCTBOBAHUIO CTPOUTEIBHON Kpacku. PyKoBOJICTBO KOMIIAHUU JJOJIKHO PELINUTb,
HOPOM3BOJUTH 3TY KpacKy caMHUM (M €cClii - Ja, TO KaKOM MOIIHOCTH CTPOUTbH 3aBOA) JINOO MPOJATh MATEHT
WINM JIMLEH3UI0, a TaKXe TEXHOJIOTMIO HE3aBHUCUMOM (upme, KOTOopas HMMEET €10 HCKIIOUUTENIBHO C
IPOM3BOJICTBOM U COBITOM CTPOMUTENBbHOM Kpacku. OCHOBHbIE HCTOYHUKH HEOIPEICIIEHHOCTH:

* PBIHOK COBITa, KOTOPBIH (rpMa MOXKET 00ECTIEYUTh TP MPOJIaKe HOBOM KPACKH 110 TaHHOU IICHE;

* pacxo/ipl Ha peKIaMy, eciid KOMIaHus Oy/1eT caMa MPOU3BOJUTH U MPOJaBaTh KPackKy;

* BpeMsl, KOTOpPO€ NMOTpedyeTcs KOHKYpEHTaM, 4TOObI BBIIYCTUTh Ha PHIHOK TO00HBIN TOoBap (ycHeeT Jn
KOMITaHHUs 3@ 3TOT CPOK OKYIIUTh 3aTpaTrhl, IOHECEHHbIE JUIsl TOTO, YTOOBI CTaTh JUJIEPOM B JaHHOH cdepe
IIPOU3BO/ICTBA).

Komnanus MOXeT MOITy4YUTh HEKOTOPBIE OTOJHUTEIbHBIE CBEICHHS, UMEIOIIe KOCBEHHOE OTHOILIEHHUE
K Ipo0yieMaM MPOHMKHOBEHHS] KOHKYPEHTOB Ha PHIHOK CObITa, OIMPOCHB YacTh MOCTABIIMKOB Kpacku. Ho k
MaTepuagaM OIPOCOB CJEIYyEeT OTHOCHTHCS C OCTOPOXKHOCTBbIO, MOO IMOCTAaBUIMKH B JAEHCTBUTEIBHOCTH
MOTYT MOCTYIAaTh HE TaK, KaK OHU [IEPBOHAYAIbHO NpEANoaraioT. B kauecTBe NoATBEPKACHUSI IOCIEIHETO
CYKJEHUS MOXHO HPUBECTH MCCIEIOBAHUSA, IPOBEJICHHbIE AMEPUKAHCKUMHM aBTOMOOUJIBHBIMU
KOPIOpAIMsIMUA JUISE TOTO, YTOOBI ONpEAENTUTh CIpOC Ha OOoJbIIMe JIETKOBBIE aBTOMOOMIM. HecMotpst Ha
HaJBUTAIOLMICA 3HepreTudyeckuii kpusuc 1971-1973 rr., pe3ynbTaTbl aHKETUPOBAHMS MOKA3aJIHU, YTO
aMEepUKaHCKUE TMOKYIATeNIN MO-NPEKHEMY IPEANOYNTAIOT MHOTOMECTHBIE JIETKOBbIE aBTOMOOMWIN. OHAaKO
Ha JieJie BCe NMPOU30ILI0 ¢ TOYHOCTHIO 10 HA000POT, U HA PHIHKE CTAJIM MOJIb30BAaThCs CIIPOCOM HEOOJIbILNE,
SKOHOMMYHBIE MalllMHbl. Takue pe3yapTaTbl Ompoca MOTYT OBITh YAaCTHUHO OOBSCHEHBI CKPBITHOCTBIO
YeJIOBEYECKOI'0 XapaKTepa, U 3TO JODKHO YUUTHIBATHCS MPH MPUHATUH PEILICHUH.

3.4.2. AHAJIM3 U PEHIEHME 3AJIAY C IOMOIIBIO JIEPEBA PEIIEHUIA

[Iporecc mpUHATHS PEIICHHI C TOMOIIBIO I€PEBa pelIeHUH B O0IIEM CiTydyae MPeArnoaracT BoIIOJTHEHNE
CJIEIYIOIIMX TSTH TAIOB.

Oran 1. @opmynuposanue 3aoayu. Ilpexne Bcero HeOOXOAMMO OTOPOCHTH HE OTHOCSIIIUECS K MpodiiemMe
(dakTophl, a cper MHOXKECTBA OCTABILIUXCS BBIIEIUTh CYHIECTBEHHBIE U HECYIIECTBEHHBIC. DTO MO3BOJIUT
MPUBECTH ONKMCAHWE 3aa4d TPHHITHS PEIICHUS K Tojfaromieiics aHamm3y ¢opme. JoDKHBI OBITH
BBITIOJTHEHBI CJICAYIOIINE OCHOBHBIE MPOLEAYPHI: OMpejesieHne BO3MOXKHOCTeW cOopa uHbopmanmii s
AKCIIEPUMECHTUPOBAHUS U PEATBHBIX JICUCTBUU; COCTABIICHUE MEPEYHSI COOBITHH, KOTOPBIC C ONPEACIICHHOM
BEPOSTHOCTHIO MOTYT MPOU30UTH; YCTAHOBIICHHE BPEMEHHOTO MOPSAKA PACTIONOKEHHS COOBITUH, B UCXOAAaX
KOTOPBIX COICPKUTCS IMOJIe3HAs M JOCTyIHAsI HH()OPMAIHS, U T€X MOCIICI0BATSIIbHBIX ACHCTBHIA, KOTOPHIC
MO>KHO MPEATNPUHSTS.

Otan 2. I[locmpoenue depesa peuienuil.

Oran 3. Oyenxa eepoamuocmeu CcOCMOSHUU Cpeobl, T.€. COIOCTABICHHWE IIAHCOB BO3HUKHOBEHMS
KaKJIOTO KOHKPETHOTO COOBbITHS. ClieyeT OTMETUTh, YTO yKa3aHHBIC BEPOSITHOCTH OIMPEACIAIOTCS JIMO0 Ha
OCHOBaHUU UMEIOIICHCS CTATUCTHKH, TUOO0 IKCIIEPTHBIM ITyTEM.

Otan 4. Yemanosnenue vluepviuiert (WA npoucpwiuieli, Kak BHIUTPHIIICH CO 3HAKOM MUHYC) JJIsl KaXI0H
BO3MOXKHON KOMOWHAIIMU allbTePHATUB (ACMCTBUIA) U COCTOSIHUIA CPEJIbI.

Otan 5. Pewenue 3a0auu.

[Ipexxne uyeM MOPOAEMOHCTPUPOBATH MPOLEAYPY MNPUMEHEHHsS JiepeBa peIICHUid, BBEIEM Pl
onpeneneHuil. B 3aBUCMMOCTH OT OTHOIICHUSI K PUCKY PEIICHHE 3a/1a4yd MOYKET BBIMOIHATHCSA C MO3UILIUN
TaK Ha3bIBAEMbIX «OOBEKTUBUCTOBY U «CyOBEKTUBUCTOBY. [10SCHUM 3TH MOHATHUS Ha CIAEAYIOLIEM IIPUMEpE.
[Tycte npemnaraercs notepest: 3a 10 101. (CTOUMOCTB JOTEPEHHOTO OUJIeTa) UTPOK C PaBHOM BEPOSITHOCTHIO
p = 0,5 moxeT H1uYero He BeIMrpaTh WK Beiurpath 100 nqon. OauH nHauBua noxaneer u 10 qoi. 3a mpaBo
y4acTHsi B TakKOHW JioTepee, T.€. MPOCTO HE KYNUT JIOTEPEWHBIH OWJET, APYroi TOTOB 3aIIaTUTh 3a
notepeitablii Omner 50 mon., a Tpetwil 3ammatut gaxke 60 moi. 3a BO3MOXKHOCTH monyuuth 100 mor.
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(Hampumep, KOorjia CUTyalus CKIIabIBACTCs TakK, 4TO, TOJbKO uMest 100 10I1., UITPOK MOXKET TOCTHYb CBOEH
1IEJTH, TIOATOMY BO3MOYKHAsI TTOTEPs MOCJICTHUX JICHE)KHBIX CPEACTB, a y HEro ux poBHO 60 1M0JI., HE MEHSIET
JUTSL HETO CUTYallnu).

bezycnosnvim  oenexcnvim sxeusarenmom (BbJID) wurpsl Ha3piBaeTCs MaKCUMalbHasi CymMMma JICHET,
koTopyto JIIIP roroB 3ammatuth 3a y4actue B Urpe (JIOTepee), WK, YTO TO K€, Ta MUHUMAaJIbHAs CyMMa
JICHET, 3a KOTOPYIO OH TOTOB OTKa3aThCs OT Urpbl. Kaxkaplii nunauBua umeet cBoid bJ10.

WuauBuaa, ans xkotoporo BJ/ID coBmamaer ¢ oxupmaemoil aenexxkHoit orenkoit (OO) urpsel, T.€. CcO
CpPEIHUM BBIUTPHINIEM B UTPe (JIOTEpEe), YCIOBHO HA3bIBAIOT OOBEKTUBHCTOM, WHIWBHIA, JJII KOTOPOTO
B2 *~ O0, - cydowektuBucToM. Okuaemasi IeHeKHas OLEHKA PACCUUTHIBACTCA KaK CyMMa MPOU3BEACHUN
pa3MepoB BBIMIPBILIEH Ha BEPOATHOCTU 3TUX BhIMrpbilieil. Hanpumep, mis nameit sorepen OO = 0,5%0 +
0,5*%100 = 50 mon. Ecan cyObeKTUBUCT CKIOHEH K pucKy, To ero bJID > OJ10. Ecnu He ckioneH, To B/ID <
OJZ10. Bompoc 06 OTHOIIEHHH K PUCKY 00JIee CTPOro paccMaTpUBAETCS B TI. 41

[Ipeanonoxum, 4To peuieHus MPUHUMAIOTCS C MO3UITUU OO BEKTHBHUCTA.

PaccmotpumM nipotnienypy NpUHSATHS PEHICHUST HA IPUMEPE CIEAYIOMICH 3a1auH.

3agauya 3.4. PykoBOJCTBO HEKOTOPO KOMITAHUU PEIIaeT, CO3AaBaTh JIM AJSl BBITyCKa HOBOW MPOAYKIIUU
KPYIHOE IPOU3BOJICTBO, MaJIOe MPEINPHUITHE WM MPOJATh MaTEHT ApPyroi ¢upme. PazMep BHIMTpHINIA,
KOTOPBI KOMIAHHSI MOXET IMOJY4YHTh, 3aBUCUT OT OJIArONPUSATHOTO WJIM HEOJIAronpUsTHOTO COCTOSHUS
pbiaka (tabu. 3.1).

Ha ocHOBe naHHOM TaONUIIBI BEIMTPHILIEH (IIOTEPH) MOKHO IIOCTPOUTD IEPEBO peleHui (puc. 3.1).

10 000 BnaronpusTroe

& 4y x| Cromme | 200 000
7
Bonbwoe npeanpusThe !
HeGnaronpuyrroe
coCTonsHne 180 000
40 000
40 000 Bnaronpwanioe
a J_,;T COCTORHWE 100 000
Manoe npeanpusTve )
HebnaronpwmrHoe
cocTonme -20 000
e — |- 3 10000
latenr -

Puc. 3.1. [lepeso pewernuil 6e3 00nonnumenbHo2o 00¢c1e008aHUs KOHbIOHKMYPbL PbIHKA: || - peuleHue (peuleHue npunumaem
uepok): [*] - cnyuaii (pewenue "npunumaem” ciyyaii), // - omeepeHymoe peuienue

Tabmuua 3.1
Howmep JlencTBUS KOMIIAaHUHU Bearpsii, noi., npu
CTpaTeruu COCTOSIHUM SKOHOMUYECKOH
cpenbr®
OJaronpusTH HeOnaro-
oM PUSITHOM
1 CTpoutenbCcTBO KpyI- 200 000 -180 000
HOTO npeanpusiTus (a;)
2 CrpouTenseTBO Majnoro 100 000 -20 000
npennpustus (a,)
3 ITponaka nateHTa (a;3) 10 000 -10 000

M BepOﬂTHOCTL 6HaFOHpI/I${THOFO u He6ﬂaFOHpI/I${THOFO COCTOSIHUI YKOHOMHYECKOI CpCabl paBHaA 0,5

[Iponienypa mpUHATHS pEMICHUS 3aKIIOYACTCs B BBIUMCICHUHM U KaXKIOW BEpIIMHBI jAepeBa (Tpu
JBIDKCHUU CIIpaBa HAJIEBO) OXKHIACMBIX JICHEKHBIX OIICHOK, OTOpAchIBAHWM HENEPCIIEKTHBHBIX BETBEH U
BbIOOpE BETBEH, KOTOPHIM COOTBETCTBYET MakcuMaiibHOe 3HaueHue OJ10.
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Onpenenum cpeaHuii oxxugaemslid Beiurpsiml (O/10):

* st Bepuael 1 O1O; = 0,5%200 000 + 0,5(-180 000) = 10 000 momn.;

* uist Bepuabl 2 010, = 0,5%100 000 + 0,5(-20 000) = 40 000 nom.;

s BepmuHbl 3 OZ10; = 10 000 god.

BriBoa. Haunbonee enecoobpa3zHo BBIOpaTh CTPATETHIO dy, T.€. CTPOMTh MAajo€ MPENNpUATHE, a BETBU
(cTparerun) a; u a; aepeBa pemeHud MoxxHO otOpocuth. OJIO Hammyumero pemenus pasHa 40 000 mosr.
CrnenyeT OTMETUTb, YTO HAJIIMUUE COCTOSAHUA ¢ BeposTHOCTAMHU 50 % Heynauu u 50 % ynaum Ha mpakTuke
4acTO O3HA4aeT, YTO HCTUHHBIE BEPOSITHOCTH HIPOKY CKOpEE BCEr0 HEM3BECTHbI M OH BCEro JIMUIb
MPUHUMAET TaKylo TUIIOTe3y (Tak Ha3zbiBaeMoe mpenmnonoxenue «fifty - fifty» - natpaecsar Ha naTbaecar).

VY Ca0KHUM pacCMOTPEHHYO BBIIIE 3a/1a4y.

[Tycte mepex TeM, Kak NPUHUMATh PELIEHHE O CTPOUTENLCTBE, PYKOBOJCTBO KOMIAHMU JOJKHO
OINpEENNTh, 3aKa3bIBaTh JIM JIOMOJHUTEIBHOE HCCIIEOBAaHUE COCTOSHUS pPbIHKA WM HET, MPUYEM IIpe-
nocrtapisieMast yenmyra oboinercs komnanuu B 10 000 gon. PykoBoacTBO MOHMMAET, YTO JIOTIOJHUTEIHHOE
UCCIIC/IOBAaHHUE TO-TIPSKHEMY HE CHOCOOHO [aTh TOYHOH HMH(OpPMAlUU, HO OHO IIOMOXKET YTOYHHUTH
0’KU/1aeMbl€ OLIEHKH KOHBIOHKTYPBI PIHKA, N3MEHUB TEM CaMbIM 3HaU€HHsI BEPOSTHOCTEH.

OtHOCHUTENBHO (PUPMBI, KOTOPOH MOXKHO 3aKa3aTh MPOTHO3, M3BECTHO, YTO OHA CIIOCOOHA YTOYHUTH
3HAYEHUsl BEPOATHOCTEH OJAaronpusATHOrO WIM HEOIAarompuUaTHOro Mcxoja. Bo3sMOXHOCTH (UpPMBI B BUJE
YCIIOBHBIX BEPOSTHOCTEH OJIAarONPUSATHOCTH U HEOJIaronpusTHOCTH PhIHKA cOBITA MPEICTaBICHBI B Tabm. 3.2.
Hanpumep, korna ¢upma yTBep»kaaeT, 4To PbIHOK OJaronpHsTHBINA, TO ¢ BeposATHOCThIO 0,78 3TOT mporHo3
onpasabiBaeTcad (c BeposSTHOCTHIO 0,22 MOryT BO3HHMKHYTh HEOJAronmpUsTHBIE YCIOBHUS), IMPOTHO3 O
HEeOJIaronpusITHOCTU PhIHKA OMpaBAbIBAacTCA ¢ BeposiTHOCTHIO 0,73.

Tabsuia 3.2
[TporHo3 gupmbl DaKkTUYECKH
bmaronpusitael|  HeGnaronmpusita
51 BIN
braronpustHbIl 0,78 0,22
HeGnaronpustHeIii 0,27 0,73

[IpenmnonoxuM, uto hupmMa, KOTOPOH 3aKa3alii MPOTHO3 COCTOSIHUS PhIHKA, YTBEPIKIACT:

* cuTyanus OyneT OnaronpusaTHol ¢ BeposaTHocThio 0,45;

* cutyanus OyJeT HeOJaronpusTHON ¢ BepOoSITHOCTHIO 0,55.

Ha ocHoBaHMU JOTIOTHUTEIBHBIX CBEJCHUH MOXKHO IOCTPOUTH HOBOE JepeBO pelieHuil (puc. 3.2), rae
pa3BUTHE COOBITHI MPOUCXOMUT OT KOPHS JepeBa K HCXOAaM, a pacueT NPHOBLUIM BBHITOIHACTCS OT
KOHEYHBIX COCTOSIHMN K HaualbHbIM.
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,, Bonblwoe npennpmnem BnaronpuaTHoe 200 000
] " 10000

cocTonHue (0,50)

He nposogurs obcnenoaanue
y HeGnaronpusTHoe

40 000 - ) cocTosHwe (0,50)

~180 000

Bnaronbumoe
cocronune (0,50)

100

49200 Manoe npeanpusTHe .
] 40 000

| HeGnaronpusTHoe

cocronumne (0,50)

Narenr

/- 10 000
Bornbiuoe npeanpusiTue mﬁna«mpmmuoe

000
116 400 116 400 L[‘ cocrostue (0,78)
Nporxoa . HebnaronpuaTHoe
180 000

GnaronpuaTHLIR coctoanne (0,22) -
(0.45)

obcneposaHue
-10000

NposoauTs
——-—-[*-’_—]59 200

| — Marext 10 000
— Bonbiuoe npeanpusTHe [—]* BnaronpusTHoe 200 000

12400 T 77400 cocTosmme (0,27)
Mporvos . HeGnaronpusmioe
-180 000

neGraronpuarrsi (0,55) cocroanwe (0,73)
BnaronpuaTHoe
PATHo® 100000
. Manoe ¥ cocrofHue (0,27)
npeanpuATHe .
HeGnaronpuarhoe

coctosHue (0,73)

Iy Narenr 10 000

Puc. 3.2. Jlepeso peutenuii npu 0onoanumenbHom 06C1e008aHUU PoIHKA (CM. YCI08Hble 0003Ha1eHus K puc. 3.1)
AHanu3upys JepeBO pEeUIeHUI, MOKHO CAENaTh CIAEAYIOIINE BbIBOIbI:
* HEOOXOAMMO TMPOBOJUTH JOIMOJHHUTEIBHOE HCCIECIOBAHNE KOHBIOHKTYPHI DPBIHKA, MOCKOJIBKY 3TO
MO3BOJISIET CYIIECTBEHHO YTOUHUTh IPUHUMAEMOE PEIICHHUE;
* eciiu pUpMa MPOTHO3UPYET OJArONPUATHYIO CUTYAIHUIO HA PBIHKE, TO 1[EJIecO000pa3HO CTPOUTH OOJIBIIIOE
npeanpuaTre (oxkuaaemas MakcuMalibHas NpuOblis 116 400 moi.), ecnu MporHo3 HEOJArompUSATHBIN -
Masoe (oxuaaeMas MakcuMasbHas mpuosLTs 12 400 m10:71.).

3.4.3. OXKUJTAEMAS HIEHHOCTbh TOUYHONU HH®OPMAIIAH

[IpenmonokuM, 4YTO KOHCYNbTAllMOHHAs (UpMa 3a OMpPENEICHHYIO IUIaTy TOTOBa MPEAOCTaBUTh
UHPOPMALUIO 0 PAKTHYECKOW CUTYAIMH HA PHIHKE B TOT MOMEHT, KOTJIa pyKOBOZCTBY KOMITAHUY HAICHKHT
NPUHATH pellleHrne o MacuTabe mpou3BoACTBa. [IpuHATHE MpEAIOKEeHUs 3aBUCUT OT COOTHOIICHUS MEXIY
0’KMJAEMOM LIEHHOCTBIO (Pe3yJIbTaTUBHOCTHIO) TOYHOW MH(POPMAIIMKM U BEITMYMHOMN 3alpOILIEHHON ATkl 3a
JOTIOTHUTENBHYI0 (MCTHHHYIO0) HH(OpManuio, Oiarogapss KOTOPOM MOKET OBbITh OTKOPPEKTHPOBAHO
NPUHSATHE PEIICHHS, T.€. IEPBOHAYAILHOE ICHCTBHE MOXKET OBITh H3MEHEHO.

OxunaeMas IIEHHOCTh TOYHON MH(POPMAIUU O (PaKTUUECKOM COCTOSHUM PBIHKA PaBHA PA3HOCTH MEXIY
OKU/TaeMOW JICHE)KHOW OLEHKOW NpW HAJIMYUM TOYHOH HWHPOpPMAIMM M MaKCHUMAaJbHOH OKHIaeMOM
JIEHE)KHOM OLIEHKOM MPU OTCYTCTBHH TOUYHOM MH(OpMAIIHH.

Paccuntaem oxumaemyro IEHHOCTb TOYHOW MH(OPMALWHU JJs MPUMEpa, B KOTOPOM JOIMOJHUTEIHHOE
o0cienoBaHue KOHBIOHKTYPBI PhIHKA He TpoBoauTca. [Ipu oTcyTcTBUU TOYHON MHGOpMAIUH, KaK yKe ObLIO
MOKAa3aHO BbIIIE, MAKCUMaJIbHAS OKUJaeMasl IEHE)KHasl OL[CHKA paBHA:

040 =0,5*100 000 - 0,5 * 20 000 = 40 000 mom.

Ecim Tounas napopmanus 00 HCTHHHOM COCTOSIHUM pbIHKA Oynet omaronpustaoi (OO =200 000 mor.,
cm. Tabn. 3.1), mpuHUMAaeTcs pEelIeHHUE CTPOUTh KPYMHOE MPOU3BOACTBO; €CIM HEOIArompuUsTHOM, TO
HauOoJiee 1enecoodbpaznoe peuienue - npoaaxa marerra (OO=10 000 mom.). YuuTteiBas, 4T0 BEPOSITHOCTH
OnaronpusaTHON U HeOmaronpusiTHOW cutyauuid paBubl 0,5, 3Hauenne OO0, (OO Touno# uHGpOpMAIIH)
OIIpEEIAETCS BBIPAKEHUEM:
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010, =0,5* 200 000 + 0,5 * 10 000 = 105 000 mo:m.
Torpa oxxumaemasi ICHHOCTh TOYHOM MH(OPMAIIUK paBHA:
O, = OJ0;, - OO0 =105 000 - 40 000 = 65 000 mom.
3nauenne Oll;, moka3pIBaeT, KaKyr0 MaKCUMaJIbHYIO IIEHY JOJDKHA OBITh TOTOBA 3aIUIATUTh KOMIIAHUS 3a
TOYHYIO HH(POPMALIKIO 00 HCTUHHOM COCTOSIHUM PHIHKA B TOT MOMEHT, KOT/1a €if 3T0 He00X0AUMO.

3.5.3AJAYM C PEHIEHUAMHAU

3agaua 3.5. Kommnanus «Poccuiickuii cbip» - HEOOIBIION MPOU3BOIUTENH PA3INYHBIX MPOIYKTOB M3
ceipa Ha dKcropT. OAMH U3 TPOIYKTOB - ChIpHAs MAacTa - IMOCTABISETCS B CTPAHBI ONMIKHETO 3apyOexkbs.
['enepasibHBIN AUPEKTOP JOJIKEH PEIIUTh, CKOJIBKO AIIMKOB CHIPHOM MACTHI CIEAYET MPOU3BOAUTH B TEUECHUE
Mecsia. BeposTHOCTH TOro, YTO CIPOC HA CHIPHYIO MACTy B TE€UCHHE Mecsia Oyaet 6, 7, 8 win 9 A1uKkos,
paBHbI cooTBeTcTBeHHO 0,1; 0,3; 0,5; 0,1.

3arpaTsl Ha MPOU3BOJICTBO OJIHOTO SIIMKA paBHBI 45 noi. KoMmnanus npojiaer Kakaplii AIUK 110 LeHe 95
Jos. Ecnm smmk ¢ ChIpHOM NacTod HE MPOAAETCS B TEUEHHE MECsla, TO OHAa MOPTUTCA U KOMIIAHUS HE
noisryyaet 1oxoaa. CKoJbKO SIIIMKOB CIeAyeT MPOU3BOAUTh B TEUEHUE Mecsa?

Pemenue. [Tonp3ysch UCXOAHBIMU JAHHBIMU, CTPOUM MaTpuIly Urpbl. CTpaTerusMu urpoka 1 (koMmaHus
«Poccuiickuii cplp») SBISIOTCA Pa3IMYHBbIE MOKA3aTeNM YHCIa SIIMKOB C CHIPHOM MacToi, KOTOphIE €My,
BO3MOYKHO, CI€AYET NpOor3BOAUTh. COCTOSHUAMH MPUPOJbI BEICTYHAIOT BEJIMYHUHBI CIPOCA HA AaHAJIOTUYHOE
YHCJIO SIILIUKOB.

Brruncnum, Hanpumep, nokasareiab IpUObLUIH, KOTOPYIO MOJIYYUT HPOU3BOAUTENb, €CJIM OH MPOU3BEILT 8
SIIUKOB, a CIIPoc OyJIeT TOJIBKO Ha 7.

Kaxnprit simuk mpogaetcst mo 95 mon. Kommnanus npogana 7, a mpousBena § smukoB. CieaoBaTenbHoO,
BeIpyuka Oyner 7*95, a u3gepkXku mpou3BojacTBa § sAmmkoB 8*45. Mrtoro mpuObulb OT yKa3aHHOTO
COYETaHMsI CIIpoca W MpeIoXKeHus Oyner paBHa: 7*95 - 8*45 = 305 gon. AHAJIOTMYHO MPOM3BOIATCS
pacueTsl IIpU IPYTUX COUYETAHUAX CIIPOCa U MPEUI0KEHHUS.

B wrore mosyuuMm clenyronryo IUIATEKHYIO MaTpuily B urpe ¢ mpupozgoit (tadis. 3.3). Kak Bumum,
HauOoJIbIIast CPEHSSI OKugaeMas mpuobuIb paBHa 352,5 noi. OHa OTBeYaeT MPOU3BOACTBY § SIIIUKOB.

Tabnuna 3.3

Crnipoc Ha
ALUKH 6 7 8 9 Cpennss
0,1)* 0,3) 0,5) oD oXHIaeMas

TNpows® npuGbLTL
BOACTBO
AUIMKOB

6 300 300 300 300 . 300

7 255 350 350 350 340,5

8 210 305 400 400 352,5

9 165 260 355 450 317

* B ckoOKkax MpuBeIeHa BEPOSTHOCTH CIIPOCa Ha SIITHKH.

Ha mnpakTtuke yamie Bcero B MOAOOHBIX CHydasx peEHICHUS NPUHUMAIOTCS HCXONS W3 KpUTEpUS
MaKCUMU3AINKN CPEIHEN OKUIAEMOM MPUOBUIA WIM MUHUMHU3AIUKA OKHIaeMbIX u3zepkek. Cienyst Takomy
MOJIXOy, MOYKHO OCTAHOBUTHCS Ha PEKOMEHAAIMU TPOU3BOAMUTH 8 SIIMKOB, M i OonbmuHcTBa JIITP
pekoMeHianus Oputa 061 000CHOBaHHOM. IMEHHO Tak mocTyrnaeMm Mbl, Korja B . 6 - 8 paccMarpuBaem
pa3IuyHble MPUKIIAHbIE 3aJa4H IPUHATHS PELIEHUN B UTPAX C IPUPOAOH.

Opnako, TpuUBIEKas MONOJHUTENbHYI0 HHpOpMamuio B (opMe pacdera CpeaHEro KBaJAPATUIHOTO
OTKJIOHEHHS] KaK WHJEKCAa PUCKA, Mbl MOXEM YTOUYHUThH MPUHATOE Ha OCHOBE MaKCMMyMa NpPUOBLIU MU
MUHUMYMa M3EPKEK peIIeHHe. DTO B IOJHONW Mepe COTJlacyeTcsli C XapaKTEePUCTHKAMHU BapHAHTOB,
MpeACTaBIeHHbIX Ha puc. 1.1. JlomomHuTENbHBIE PEKOMEHIAMU MOTYT OKa3aThCi HEOJHO3HAYHBIMHM, 3a-
BUCUMBIMH OT CKJIOHHOCTH K pucky JIIIP.

Bcenomuum HEoOXoaMMBIE 7Sl HAILIMX HCCIIe0BaHUM (GopMyIbl TeOpuH BeposTHocTel [2, c. 109, 119]:
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JUCTIEPCHUs CITy4YaifHON BEIMYUHBI &, paBHA
D& = M(E) — (MY,

CpE€AHEC KBAAPATHUYHOEC OTKIIOHCHUEC

ot =+/Dg

rac D u M - cOOTBETCTBEHHO CUMBOJIEI AUCTICPCHUU U MAaTCMATUUYCCKOI'0 O KU AAHU .
HpOBOI[fI COOTBCTCTBYIOIIHEC BBIYHUCIICHUSA IJI CIIy4acB IIPOU3BOACTBA 6, 7, 8u9 SIIIUKOB, ITOJIYyYacM:
6 SIITUKOB

M(E?)=300%(0,1+0,3+0,5+0,1)=90000;

(MEY =300% =90000; DE=90000-90000=0; of=0.

77 SIIUKOB
M(E2)=0,1+255> +0,9%350% =116 752,5;

(MEY =340,5 =115940; DE=116752,5-115940=812,5;

ot =4812,5=285.
8 SIIUKOB
M(E2)=0,1+210% +0,3305% +0,6 %4002 =128317,5;
(M&_.)2 =352,5% =124256,25; DE=128317,5-124 256,25 =4061,25;

ot = /4061,25 = 63,73,
9 A1MKOB
M(E?)=0,1¥1652 +0,3+ 260 +0,5+355% +0,1 +450% = 106 265;

(MEY =317* =100489; DE=106265-100489=5776;

o =+/5776 =176.

BriBon. U3 mpenctaBiieHHBIX PE3YyJIbTATOB PACUETOB C YYETOM IOJYUYEHHBIX TOKa3aTesied PUCKOB -
CpPEeIHUX KBaJPAaTHUUHBIX OTKIOHEHHH - OYEBHJHO, YTO MPOM3BOAMUTH 9 SIIMKOB MPHU JFOOBIX OOCTOATENb-
CTBaxX HeIleIecooOpasHo, MO0 cpemHss oxuaaeMmas NMpuObUIb, paBHas 317, MeHbIIe, YeM Ui 8 SIIUKOB
(352,5), a cpennee kBagpaTUIHOE OTKIOHEHUE (76) s 9 AMMKOB OOJIBIIIE aHAJIOTHYHOTO IMOKa3aTes sl 8
AIKoB (63,73). A BOT 1enecooOpa3Ho JIHM MPOU3BOACTBO § SIIIUKOB 110 CPABHEHMIO € 7 WK 6 - HEOUEBUTHO,
TaK KaK PUCK MPU MPOU3BOACTBE § SMMKOB (& = 63,73) Gombliie, 4eM npu MPOU3BOACTBE 7 SIIUKOB (G =
28,5) u teM Oonee 6 sumkoB, rae c& = 0. Bes unpopManus ¢ yd4eToM 0XXHIaeMbIX MPHObUICH U PUCKOB
Hanuuo. Pelienne T0JKeH NIPUHUMATh TEHEPAJIbHBINA JUPEKTOP KOMIIaHUU «POCCHICKUI CBIP» C y4E€TOM €ro
OMbITA, CKIIOHHOCTH K PUCKY M CTENEHH JOCTOBEPHOCTHU IOKa3aTenei BeposTrHoctel crpoca: 0,1; 0,3; 0,5;
0,1. ABTOpBI, YUNUTBIBasI BCE MPUBEICHHBIC YUCIIOBBIC XapPaKTEPUCTUKU CIIyYalHON BETUYMHBI - TMPUOBLIH,
CKJIOHSIFOTCSI K PEKOMEH AU MPOU3BOAUTD 7 SIIHUKOB (HE 8, YTO BBHITEKAET U3 MAaKCUMU3AIMU IPUObLTH 0e3
ydeta pucka!). UnraTento npeaaraeTcsi 000CHOBAThH CBOM BBIOOD.

3agauya 3.6. PaccMoTpuM yNOMSIHYTYIO BBIIIE MPOOJIEMY 3aKyINKH YIJisl A oborpeBa aoma. Mmerorcs
CJICAYIOIINE JAHHBIE O KOJIMYECTBE M LIEHAX YTJisl, HEOOXOAUMOT0 3UMOM JIJIsi OTOIUICHUs goma (Tadu. 3.4).
BepositHocTu 3uM: msrkoi - 0,35; oObranoM - 0,5; X0m01HO# - 0,15.

Tabnuua 3.4
3uma Konnuectso Cpennsisi uena 3a 1 T B .
YT, T CT.
Msirkas 4 7
OOb1yHas 5 7,5
XononHas 6 8

DTH LIEHBI OTHOCATCS K MOKYyIKaMm yriisi 3uMoil. Jlerom nena yris 6 ¢. cr. 3a 1 T, y Bac ecTb MeCTo JJIsi
XpaHeHus 3araca yris 10 6 T, 3arotaBiuBaeMoro jierom. Ecian motpelyercs 3uMoi JOKYIUTh HEIOCTAIOIIEe
KOJIMYECTBO YIS, JOKynkKa OynerT mo 3uMMHHUM IeHaM. [Ipeamonaraercsi, 4To BeCh Yrojb, KOTOPBIH
COXPAHUTCA OO KOHIIA 3UMBI, B JIETO Hpona;[eT.* CKOIBKO Y1 JIETOM MOKYIIaTh Ha 3I/IMy?
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* [IpennosoxeHue enaeTcs 1Jisl yIpOoLIeHHs OCTAHOBKY U PELICHHs 33/1a4H.

Pemenne. [ocTpoum mnatexHyro matpuiy (tadi. 3.5).

Tabnuua 3.5
BeponT- 0,35 0,5 0,15
HOCTh
3uma Msrkas OO0bIyHas XonoaHas
Msrkas (4 1) —(4*%6) —(4*6+1*7,5) —(4*6+2*8)
Obbiunas (5 1) —(5*%) .| -(5%6+0*7.5) ~(5*6+1*8)
Xonoanas (6 T) —(6*6) - (6*6+0*7,5) — (6*6+0*8)

[TpousBeneM pacueT 0xKuAaeMOl cpeHeil miaTel 3a yroiub (Tabdm. 3.6).

Tabnmna 3.6
3uMa Cpennsis oxuaemasi miarta
Misrkas -(24*0,35+31,5*0,5+40*0,15)= -
30,15
OObIyHAas -(30*0,35+30*0,5+38*0,15)=-31,2
XonogHas -(36*0,35+36*0,5+36*0,15)= -36

Kax BumuMm u3 Tabi. 3.6, HAaMMEHBIIAs OKUaeMasi CPEIHSS TUIaTa MPUXOJAUTCS Ha CIIy9aid MSITKOW 3UMBI
(30,15 @. cr.). COOTBETCTBEHHO €Clii HE YUYHUTHIBATh CTEIICHU PHUCKA, TO MPEACTABISAETCS 1eIeCO00pa3HbIM
JIETOM 3aKyIUTh 4 T yIJIsl, @ 3MMOM, €Clii OTpedyeTcsi, TOKYIUTh yTojib M0 00Jiee BBICOKUM 3UMHUM LIEHAM.

Ecnu npoiommkuTh KccieoBaHUE Mpolecca MPUHIATHS PElIeHUs U aHAJIOTUYHO 33Jaue 3.5 BBIYUCIUTH
CpeHHE KBaJpaTHYHbIE OTKJIOHEHHWs IUIaThl 3a YTOdb JJIsi MSTKOM, OOBIYHONW M XOJIOAHOW 3HMMBI, TO
COOTBETCTBEHHO IMOJIy4HM:

* 17151 MSITKOM 3uMBI 6§ = 5,357,

* 17151 0OBIYHOM 3UMBI G = 2,856;

* 17151 XOJI0THOM 3uMBbI GE = 0.

MuHUMAaNbHBIN PUCK, €CTECTBEHHO, OyIeT JJIsl XOJOAHON 3UMBI, OJTHAKO MPU ITOM OXKUAAeMasi CPEIHSS
1aTa 3a yroyib 0Ka3bIBaeTCsl MaKCUMaNIbHOH - 36 ¢. CT.

BriBoa. MBI ckilOHSIEMCSl K BapUaHTy MOKYIKU YIJIS A OOBIYHOW 3UMBI, TaK KaK COTJacHo Tadm. 3.6
OKHIaeMasi CpeIHsIs TyIaTa 3a YroJib M0 CPAaBHEHHIO ¢ BAPHAHTOM JIJIsi MSITKOW 3UMBI Bo3pacTaet Ha 3,5 %, a
CTETNeHb pUCKa MIPHU STOM OKa3bIBaeTCs MOYTH B 2 pa3a MeHblei (6§ = 2,856 mpotus 5,357).

OTHOIIEHHE CPEIHETO KBAJAPATUYHOTO OTKJIOHEHHS K MAaTEMaTHYECKOMY OKMJIAHUIO (CPEIHUU PUCK Ha
2,856

3arpauuBaeMbiii 1 ¢. cT.) 11g OOBIYHOW 3MMBI COCTaBISET = 0,0915 mpoTuB aHaJIOrMYHOTO

b

5,357

MoKa3aTelisl 11 MATKOW 3UMBI, PaBHOTO =0,1777, T.e. BHOBb pa3auyue Mo4YTH B 2 pasa.

)

OTHU COOTHOIICHMS U MO3BOJIAIOT HAM PEKOMEHA0BATh MOKYIKY YIJIsI, ODUEHTUPYSCh HE Ha MATKYIO, a Ha
OOBIUHYIO 3UMY.

3agauya 3.7. AO «DoTo u uBeT» - HEOONBIION MPOU3BOAUTETH XUMUYECKUX PEAKTUBOB U 000PYIOBAHHUS,
KOTOPBIE HCIOJB3YIOTCS HEKOTOPHIMH (POTOCTYAMSIMM TNPU HU3rOTOBIEHUU 35-MM ¢uiabmoB. OauH U3
MPOJyKTOB, KOTOpbIN npennaraet «Poto u user», - BC-6. [Ipesunentr AO nponaer B TeueHue Henenu 11,
12 wnu 13 smukoB BC-6. Ot mpogaxu kaxnaoro simuka AO monywaet 35 moi. npubsuin. Kak u mHorue
dororpaduyeckue peaktuBbl, BC-6 nMeeT oueHb Majblii CPOK rogHOCTH. [103TOMY, eciu SIuK He TPoJaH K
KOHIly HEJEIH, OH JIOJDKEH OBbITh YHWUYTOXKEH. Kaxnplii sAmuk oO0XomuTcs MNPEarpusiTiio B 56 107
BepositHocTu nponats 11, 12 u 13 smukoB B TeueHure Henenu paBHbl cooTBeTcTBeHHO 0,45; 0,35; 0,2. Kak
BbI cOBeTyeTe NocTynuTh? Kak Bbl IOpEKOMEHAYyETE MOCTYNUTh, eciid Obl «PoTo 1 1Be™» Mor caenats BC-6
¢ 100aBKOM, 3HAYUTEIILHO MPOAJIEBAIOIIEH CPOK €ro TOAHOCTH?

Pemenne. Martpunyy urpsl ¢ npupoaoit (3necb AO «®oTo U LBET» - UTPOK C MPUPOAOH, a MpUpoJa -
TOProBasi KOHBIOHKTYpPA) CTPOUM IO aHAJIOTHH C PACCMOTPEHHBIMHU BbIIIIE 3a/1a4amu (Tadi. 3.7).



Tabmuna 3.7
Cnpoc 11 12 i3 _
Ha ALHKA Cpeanuss
Tpous- (0,45)* 0,35) 0.2) oXuaaemas
BOACTBO npu6binn
AUIHKOB
11 35*11=385 35*ll=385 35%11= 385 385
12 35*%11- 35*12=420 | 35*12=420 379,05
-56*1=329
13 35*11- 35%11- 35%13=455 341,25
-56*2=273 | -56*1=364
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* B ckoOKax IMpHUBEICHBI BEPOATHOCTH CIIPOCA HA SIIIUKH.

Pacuer cpenneil oxxumaemol MpHOBUIM MPOU3BOJIUTCS C HCIOJIB30BAHHUEM BEPOSITHOCTEH COCTOSHHIMA
IIPUPOJIbI, KakK U B 3a1a4ax 3.5 u 3.6.

BroiBon. HaubGonbimas u3 cpenHux oxxkugaemblx npuObuiedt (385 mon.) oTBeyaeT nHpu 3aJaHHBIX
BO3MOXKHOCTSIX cIipoca npou3BoAcTBy 11 smukos BC-6.

[TpownsBoacTBo 11 sAmMKOB B Henento u cienyeT pekoMeHaoBath AO «®oto u mBeT», 100 Mmoka3areib
pUCKa - CpelHee KBaJpaTUYHOE OTKJIOHEHHE, KaK HETPYIHO yOemuThcs, of = (0 - MUHUMAJEH MpH
MaKCUMaJIbHOM CpeTHEN OKUIaeMOM TPUOBLITH.

Ecnu cpok cimy:k0bl XUMHYECKOTO peakTHBa OyAeT yAJIWHEH, TO €ro MPOM3BOACTBO JaKe MPH MPEKHEM
CIIPOCE MOYKHO YBEJINYUTh, YACTUYHO MOCTABJISIS HA CKJIaJ JUIS OCIEYOUIEH pealn3aiuy.

3AJAYU JJISA CAMOCTOATEJIBHOI'O PEHIEHUSA

3apaua 3.8. Kommanws, mpousBoasimias CTHPAIbHBIM TOPOIIOK, paboTaeT B YCIOBUAX CBOOOJHOMN
KOHKypeHIuu. [TopoIiok BeITycKaeTcs: OJI0KaMu, IPUYEM 1IeHa OJHOTO OJ0Ka B OYyIyIIeM MeCsIIe SBJISCTCS
Heonpenenennoit: 10 py0. ¢ BepositHocThIO 0,3; 15 py6. ¢ BeposTHocThiO 0,5; 20 py6. ¢ BepositHOCTBIO 0,2.
[Tonnsie 3atpatsl (I13) Ha mpou3BoaCTBO () OIOKOB CTHUPATBHOTO MOPOIIKA OMPEACISAIOTCS 3aBUCUMOCTBIO
I13 = 1000 + 50 + 0,00250".

[octpoiiTe Tabnuily pemeHuid U onpeaesuTe CyTOYHBIN BBITYCK MPOIYKIIMKA KOMIIAHUH (B OJI0Kax), Mpu
KOTOPOM CpeIHeCyTO4YHas MPUObLIL OyIeT MaKCUMaIbHOM.

3agaua 3.9. Cipoc Ha HEKOTOPHIN TOBAp, MPOU3BOAUMBIA MOHOIOJIIUCTOM, ONPEAEIAECTCS 3aBUCUMOCTBIO
0 =100 — 5p + 5/, rae j - MOCTOBEPHO HEM3BECTHBIN YPOBEHB JI0X0/a MOTpeduTeneH, p - nena toapa. [lo
OIICHKaM JKCIEpPTOB, ‘

. |2 c BepoATHOCTHIO 0,6;
={4 ¢ BeposTHocThiO 0,4.

TosHbIe 3aTpaThl HAa MPOM3BOACTBO TOBApa OMPENEIAIOTCS 3aBUCHMOCTBIO 113 = 5 + 40 + 0,050°.
CKOJIBbKO TOBapa JIOJKEH BBIIYCKaTh MOHOIIOJUCT U MO KAaKOH IIeHe MPOAaBaTh, YTOObl MAaKCUMHU3UPOBATh
CBOIO OKUJAEMYIO TPUObLIH?

3agauya 3.10. Monomoil poccuiickuii OM3HECMEH MpenarnojaraeT MOCTPOUTh HOUYHYIO JHCKOTEKY
HeTIoAaJIeKy OT yHuBepcuteTa. [1o 0HOMY U3 JOIyCTUMBIX TPOEKTOB MPEINPUHUMATETh MOXKET B JITHEBHOE
BpEeMsl OTKPBITh B 3JIJaHMM JMCKOTEKH CTOJIOBYIO JUIsl CTYIEHTOB M IpemnojaBareneil. J[pyroil Bapuanrt He
CBSI3aH C JIHEBHBIM OOCITy>KMBaHHEM KJIMEHTOB. lIpeicraBieHHble OM3HEC-TIAHBI MMOKA3bIBAIOT, YTO TUIAH,
CBSI3aHHBIN CO CTOJIOBOM, MOKET MpuHecTu 10xoA B 250 ThIc. py0. be3 oTKpbITHS CTOIOBON OM3HECMEH MO-
xeT 3apabotath 175 ThIC. py0. IloTepu B ciayyae OTKpPBITHS AUCKOTEKH CO CTOJIOBOM cocTaBAT 55 ThIC. pyo.,
a 0e3 ctonoBoii- 20 Teic. py6. Onpenenure HauOonee 3(h(HEKTUBHYIO aJbTEPHATUBY HA OCHOBE CpeIHEH
CTOMMOCTHOH IICHHOCTH B KQ4eCTBE KPUTEPHSI.

3anaua 3.11. HeGounbiias yacTHas ¢pupma Ipou3BOJUT KOCMETHUECKYIO MPOIYKIHIO AJIs OJPOCTKOB. B
TedeHue mecsna peanusyercs 15, 16 mwimm 17 ymakoBok ToBapa. OT mponaxu KaXXA0H ymakoBKH (upma
noiny4yaer 75 py6. mpubsum. KocmeTnka mmeer Manblil CpOK TOJHOCTH, MO3TOMY, €CIU YIAKOBKa He
IpojiaHa B MECSYHBII CPOK, OHA JOJDKHA OBITh YHHUYTOKEHA. [I0CKONBbKY NMPOW3BOACTBO OJHOW YHaKOBKH
ob0xomutcs B 115 py6., motepu pupmbl coctapmsitor 115 py0., ecnu ynmakoBka He MpojaHa K KOHITY MecsIia.
Bepostaoctu npoaats 15, 16 unu 17 ynakoBOK 3a Mecsil cocTaBisitoT cootBerctBenHo 0,55; 0,1 u 0,35.
CKOJIBKO YIIAaKOBOK KOCMETHKM ClIeAyeT Ipou3BOAUTh (upme exemecsyHo? KakoBa oxwunaemas
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CTOMMOCTHAsI LIEHHOCTH 3TOro pemieHus? CKOJBKO YIaKOBOK MOKHO ObUIO ObI MIPOU3BOAUTH MPH 3HAYH-
TEJIBHOM IIPOAJICHUH CPOKA XPAHEHUS] KOCMETHUYECKOW POy KIUH?

3agaya 3.12. Marasun «Mojoko» HpofaeT B pPO3HHUILy MOJIOYHBIE NMPOAYKTHL. JIMpekTop MarazuHa
JIOJDKEH OIPENIEIUTh, CKOJbKO OMIOHOB CMETaHbl CIEAYeT 3aKylNHUTh Yy MPOU3BOAUTENS U1 TOPIOBIM B
Te4YeHue Helenu. BeposTHOCTH TOro, 4To CIpoC Ha CMeTaHy B TeueHue Hexenu Oyzer 7, 8, 9 mmm 10
OoumoHoB, paBHbl cootrBeTcTBeHHO 0,2; 0,2; 0,5 m 0,1. Ilokynka omHoro OWjaOHa CMETaHBI OOXOIUTCS
marasuny B 70 py0., a mpomaercst cmetana no neHe 110 py6. 3a Ounon. Ecnu cmerana He mpopaercst B
TEYEHUE HENeNH, OHAa IMOPTUTCA, U Mara3uH HeceT YObITKHM. CKOJIBKO OMJIOHOB CMETaHBl JKEIaTeJbHO
npuoOperath Juist mpoaaxu? KakoBa oxuiaemasi CTOUMOCTHAs LIGHHOCTh 3TOT0 pereHus ?

3agaya 3.13. HaiiTu Hamtyuiuue ctpaTeruu 1o KpuTepusM: Makcumakca, Banbna, CaBumka, ['ypBuna
(koo unment meccumuzma pased (,2), ['ypBulla HMPUMEHUTENBHO K MaTpuile pUCKOB (kKodhduineHt
neccummusMa paseH 0,4) U1 cienyroliei IuiaTexHOW MaTpUIbl UTPbl ¢ IPUPOJIOM (3J1€MEHTHI MATPULIbI -
BBIUTPHIIIIH):

5 -3 6 -8 7 4
7 5 5 -438 1
1 3 -1 100 2
9 -9 7 13 -6 )

3apaua 3.14. JlupexkTtop nures, oOydyeHHe B KOTOPOM OCYIIECTBISIETCA HA TUIATHOM OCHOBE, PEIAET,
CIelyeT JIM paciuupsTh 3AaHue nuies Ha 250 mecT, Ha 50 MecT WU HE MPOBOAUTH CTPOUTENBHBIX PadoOT
BooOmIe. Eciin Hacenenue HEOONBIIOrO ropojia, B KOTOPOM OPraHW30BaH IUIATHBIN JUIEH, OyleT pacT, TO
OoJbIlas peKOHCTPYKIUS MOTjia Obl pUuHEeCTH IpUObLTL 250 ThIC. py0. B IO/, HE3HAUUTENBHOE PACIIUPEHUE
y4eOHBIX TIOMEHICHUH MOTiio Obl mpuHOCUTH 90 ThiC. pyO. mpuObuM. Ecnu HacemeHue ropojaa yBe-
JMYMBATHCA HE OyJeT, To KpynmHoe paciupenue oboitnercs nuueto B 120 Toic. py6. yObITKa, a Majoe - 45
ThIC. py0. OHAaKO HHpOPMALHA O TOM, Kak OyJIeT H3MEHATHCS HaceIeHHe ropoja, oTcyTcTByer. [loctpouTte
JIEPEeBO pEUICHUM W OINpeAeiuTe JYy4llylo albTepHATUBY, HCIONB3Yys KpuTepuu Bampma. Uemy paBHO
3HaueHue OJ1O anisg Hamnmydiel albTepHATUBBI B OTCYTCTBHE HE00X01MMOM nHpopmanuu?

[Iycth mpu TeX K€ HMCXOAHBIX JAaHHBIX TOCYJAapCTBEHHAas CTaTHCTUYECKas chyk0a MpeaocTaBuiia
UHPOpPMALMI0 00 WM3MEHEHHHM YHWCICHHOCTH HACEJICHHUS: BEPOSTHOCTh POCTA YHCICHHOCTH HACEJICHHS
coctapnsieT 0,7; BEpOSTHOCTh TOTO, YTO YHMCIEHHOCTh HACENIEHUS OCTAaHETCs HEW3MEHHOW unu Oyjaer
ymeHblatbes, paBHa 0,3. Omnpenenure Hawilydlllee peEIIEHUE, HUCHOJIb3Ys KpPUTEpUH MaKCHUMM3aIUU
0XXKHMJIaeMOU JleHeKHON oueHku. Yemy paBHo 3HaueHne OJIO nns Haumydied ajabTEpHATHBBI MpPU
NOJTYYCHUH JIOTIOTHUTENbHOW nHpopManuu? KakoBa oxumpaeMasi IEHHOCTH JIOTIOTHATENbHOW HHpOpManuu?

3agaua 3.15. Ilpu kpynHOM aBTOMOOWIBHOM Mara3uHe IUTAHUPYETCS OTKPBITh MAaCTEPCKYIO IO
NpeanpoJa)KHOMY OOCITY)KMBaHUIO W TapaHTUHHOMY pPEeMOHTY aBromoOmieil. Koncynmpranmonnas ¢upma
rOTOBa MPEIOCTABUTH JIOTIOJHUTENbHYI0 HHGOPMAIIUIO O TOM, OyJI€T JIM PHIHOK OJaronpusTHBIM WU HET.
Otu cBepeHus o0oimyTcs MarasuHy B 13 Teic. py0. AJMUHUCTpanus Mara3pHa CUYMTaeT, 4TO 3Ta
uHboOpMalusl TapaHTUpyeT OJaronpuaTHbIi pbIHOK ¢ BepositTHOcThio 0,5. Ecnu  peiHOK  Oyzer
OnaronpusATHBIM, TO OOJbIIast MacTepcKasi mpuHeceT NpuoObLTb B 60 THIC. py0., a ManeHbKas - 30 ThIC. pyo.
[Tpu HEOMaronpuaATHOM PBIHKE Mara3uH notrepser 65 ToiC. py0., eciau OyJeT OTKphITa OoJblIas MacTepcKas,
1 30 ThIC. py0.- €ciii OTKpOETCS MaJieHbKas. He mMest JOnoTHUTEebHOM HHPOPMAIIH, THPEKTOP OIICHUBACT
BEPOATHOCTH OnarompusitHoro poiHka kak 0,6. [lomoxutensHbId pe3yabTaT 00CIEIOBaHUS TapaHTHPYET
OJaronpusITHBIN phIHOK ¢ BeposTHOCTHIO 0,8. IIpm oTpuIIaTeIbHOM pe3yJIbTaTe PHIHOK MOXKET OKa3aThCs
OnmaronpusTHBIM ¢ BeposiTHOCTHIO 0,3. [locTpoiiTe nepeBo pelieHuii 1 onpeieanTe:

e Crnemyer nM 3aKa3aTh KOHCYJIBTAlIMOHHOW (pUpME TOMOTHHUTEIBHYI WH(GOPMAIIUIO, YTOUYHSIOILYIO
KOHBIOHKTYPY pbIHKA?

 Kakyto macTepckyto cielyeT OTKpbITh IPU MarasuHe: OOJIbLIYIO UM MaJIEHbKYIO?

» KakoBa oxumaemast IeHeKHAsE OI[CHKA HAMITYYIIEro petieHus ?

* KakoBa oxumaemast IEHHOCTh JJOTIOJTHUTEIHLHOU HH(POpMAITUN?

3agaua 3.16. @upma, mpou3BOASAIIAS BBIUMCIUTEIBHYIO TEXHHKY, MpOBeia aHaIW3 pPhIHKA HOBOTO
BBICOKOTIPOU3BOAMTEIBHOTO TEPCOHATIBHOTO KOMIbIOTEpa. Ecimu OyAer BhINMyIIeHa KpyHHAs HapTH
KOMIIBIOTEPOB, TO MpU OJArONPUSITHOM PBIHKE MPUObUIL cocTaBUT 250 ThIC. py0., a IpU HEOIATONPUSTHBIX
ycnoBusx (upma moneceT yObITKM B 185 Thic. py0. Hebomnpmas mapTusi TEXHUKH B CIIy4ae €€ yCIEHIHOM
peanuzanuu npuneceT gupme 50 Thic. pyO. mpubbud ¥ 10 ThIC. pyO. YOBITKOB - IpH HEOIATOMPHUSITHBIX
BHEUIHUX YCJIOBUSAX. B0O3MOXKHOCTH OnaronpusTHOr0O M HEOJIAronmpusTHOTO HMCXOAOB (pupMa OLIEHUBAET
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onuHakoBo. MccnenoBanue pbIHKa, KOTOPOE MOXKET IMPOBECTH KCIEPT, 00o1iock Gupme B 15 ThIC. pyo.
DKCIEpPT CYUTAET, YTO C BEPOSATHOCTHIO 0,6 PBIHOK OKaXeTCs OnarompusaTHBIM. B To ke Bpems mpu
MOJIOKHUTEIBHOM 3aKJIIOYEHUU OJIaronpUATHBIE YCJIOBHUS OXUAAIOTCA NIl ¢ BepostHocThio 0,8. Ilpu
OTPULATENILHOM 3aKIIIOUEHUU C BepOSTHOCTHIO 0,15 pBIHOK Takke MOXET OKa3aThCs OJaronpUsTHBIM.
Hcnonb3yiiTe aepeBO pemeHui s TOro, 4rodbl MomModb (upme BBIOpPAaTh MPABHIBHYIO TEXHUKO-
SKOHOMMYECKYIO0 cTpaTeruto. OTBEThTE Ha CIEAYIOLIUE BOIPOCHI:

 CrietyeT M 3aKa3bIBaTh SKCIEPTY JOMOJIHUTENBbHOE 00CIe0BAaHIE PHIHKA?

* Kakyto makcuMmannbHyto cymMmmy (rpMa MOXET BBIIUIATUTB IKCIEPTY 3a MPOAETaHHYI0 padboTy?

 KakoBa oxumaemast [eHe)KHas OIIEHKA HAMITYUIIIeTo perieHus?

3agaya 3.17. ABTOMOOMIIBHBIN 3aBOJ] OJy4aeT pelie MOBOPOTA OT JABYX MOCTAaBIIMKOB: A U B. KauecTBo
9TUX U3JIEIUHA XapaKTepu3yeTcs NJaHHbIMH B Ta01.3.8.

Tabnmna 3.8
IIpoueHnt BeposTHocTb 1151
Opaka MOCTaBITUKA
A B

1 0,7 0,4
2 0,1 0,3
3 0,09 0,15
4 0,07 0,1
5 0,04 0,05

ITonHbIe 3aTpaThl, CBSI3aHHBIE C PEMOHTOM OJHOTO OPaKOBAaHHOTO pEJie, COCTABIIOT 5 pyo.

Pene nocrynator naptusimu no 20 000 mt. [lockonbKy KadecTBO M3AENUN Y NOCTABIIMKA B Xyxke, OH
ycrynaeT Bcro naptuto Ha 500 py6. nemesne. Iloctpoiite nepeBo pemenuii. Kakoro nmocrasiuka ciaenyeT
BBIOPATH?

TJIABA 4 ®YHKIUS MTOJIE3HOCTH HEMMAHA - MOPTEHIITEPHA

4.1. OCHOBHBIE OITPEJAEJIEHUA N AKCHUOMBbI

O6ocHoBaHMe BbIOOpA pEIlICHUs] B MPEABIAYIIUX I1aBaxX BBIMOIHSIOCH C MO3UIIMK 00bekTHBHUCTA. Eciu
ke JITIP - cyOBeKTUBHUCT, TO OH OyIeT pyKOBOACTBOBATHCS MHAUBUAYaIbHO onpeneiaeHHbM b/1D. Tloscaum
CMBICJI 3TOM BEJIMYMHBI. PaccMOTpUM CUTyaluio, Korja urpok ¢ BeposTHocThio 0,8 BeiurpsiBaet 40 noi1. u ¢
BeposiTHOCTHIO 0,2 ipourpsiBaeT 20 goi. [lonpoOyem BeISICHUTB, 3a Kakyto cymmy JIIIP yctynuT cBoe nmpaBo
ydacTBoBaTh B urpe. Kak ormeuanoch, 00beKTUBHUCT noiib3yercs npasuiom: b2 = OJ10 = 0,8%40 + 0,2 (—
20) = 28 nmon. [losTomy cBOEe mMpaBO Ha UTpy OH YCTYNHUT HE MeHee ueM 3a 28 noi. CyObeKTUBUCT, Kak
IIPaBWJIO, TOTOB YCTYIIUTh CBOE MPABO Ha UIPY 3a MEHBIIYI CyMMYy, IOCKOJIbKY g Hero BJID < OZ1O.
[TpyunHaMu TaKoro MOBEAECHUSI MOTYT ObITh:

* ()MHAHCOBOE COCTOSIHME UTPOKa (BO3MOXKHO, OH HA IpaHU OAHKPOTCTBA U €My HEOOXOAMMBI JIEHEKHbBIE
CpelCTBa);

* OTHOIICHHE UTPOKA K PUCKY BOOOIIIE (CKIIOHHOCTh K PUCKY);

* HACTPOEHUE WM COCTOSTHUE 37]0POBbsI UTPOKA;

* MHOXECTBO APYTHUX, JIaXKe HEIIOCPEICTBEHHO HE OTHOCSIIUXCS K OU3HECY IPUYUH.

Benuuuna B/ID MoXeT HM3MEHSTbCS CO BPEMEHEM B 3aBUCUMOCTH OT OOYCJIOBJIEHHBIX YKa3aHHBIMU
npuuMHaMU 00cTosTeNbCTB. Hampumep, B ciayyae kartacTpouyeckoil HeXBaTKM (DUHAHCOBBIX CPENICTB
(HaJTMYHBIX JICHET) MIPAaBO HA UTPY MOXHO YCTYIIUTH U 3a O0Jiee HU3KUI SKBUBAJICHT.

Hccnenyem peanucTUYHOCTh KpUTEpHUs BbIOOpa pemieHus, ocHoBaHHOro Ha pacuere OJ10. PaccmoTtpum
JIB€ QJIbTEPHATUBBI:

1) Beurpei 1 000 000 1071. ¢ BEpOATHOCTHIO 1;

2) urpa (sorepes): Bbmmrpsimr 2 100 000 nmon. ¢ BepositHocThio 0,5 u mpourpsir 50 000 mon. ¢
BepossTHOCTHIO 0,5. B 3TOM Ccityyae

o0=0,5*2 100 000 - 0,5*% 50 000 =1 025 000 mom.

OTHOCUTENBHO TIOJY4Ya€MOTO CPEIHEr0 BBIMIPHINIA yKa3aHHbIE aJIbTEPHATHUBBI  MPAKTUUYECKU
SKBHMBAJICHTHBI, U €CJIM UIPOK O€3pa3/indeH K PUCKY, OH BbIOEpPET BTOPYIO ajlbTepHATUBY. ECIM OH K PHUCKY
He Oe3pa3inueH, a MOJABISIONIEe YHCIIO JII0Ied UMEHHO TaKOBBIMHU SIBISIFOTCS,, TO BBIOOp OYyIEeT 3aBHCETh
TJIaBHBIM 00pa3oM OT (PMHAHCOBOTO COCTOSIHUSI UTpoka. Mrpoku, nmeromue CKpOMHBIN JACHEKHBIN T0XO[I,
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OPEANoYTyT HE PHUCKOBATh M BBIOEPYT TapaHTUpoBaHHbIM Bewrpeim. Jlus JIIIP, o6xanatomiero
JIOCTaTOYHO KPYMNHBIM KanutasoM, npourpbil B 50 000 mos. HEBENHMK, M OH MNPEANOYTET PUCKHYTH.
PuckoBatb OyIyT TakKe UTPOKH, TATOJIOTMYECKU CKIIOHHBIE K (DMHAHCOBBIM aBaHTIOpAM.

B nanHoi#1 ri1aBe OyMyT U3JI0KEHBI OCHOBBI MAaTEMATHUYCCKON TEOPHH MPUHATHS CYOBEKTUBHBIX PEIICHUIN
[13]. MeTonosnorus palMOHAJIBHOTO NMPUHATHS PEIICHUN B YCIOBUSAX HEONPEIECIIEHHOCTH, OCHOBaHHAsI Ha
(yHKIMU TONE3HOCTU MHIMBUJA, OMHUPAETCS HA MATh aKCHOM, KOTOpPbIE OTpa)kal0T MUHHUMAaJbHBIA HaOOp
HEOOXOJIMMBIX YCJIOBUI HENPOTUBOPEUMBOTO M PAIMOHAIBLHOIO IMOBENEHHUS Hrpoka. Jliasi KOMIIaKTHOTO
U3JI0KEHUsI aKCUOM HaM MOTpeOyeTcs CIeAyIoIee OlpeeIICHHE.

Onpeodenenue 4.1. Tlpennonoxkum, 4To KOHCTPYUPYETCsS UTpa, B KOTOPOW MHIUBHUJ C BEPOSTHOCTHIO a
NOJIy4aeT JCHEKHYIO0 CYMMY X U C BepoaTHOCTHIO (1 — @) - cymmy z. DTy cutyanuio oyaem obo3HauaTth G(X,
zZ: Q).

Axcuoma 1. Akcnoma cpaBHUMOCTH (ITOJHOTHI). J[71s1 Bcero MHOXecTBa S HEOINPEeIEHHbIX allbTepHATHUB
(BO3MOXHBIX MCXOJIOB) MHAMBHUJ MOXET CKa3aTh, 4TO JIMOO MCXOJ X MPEANOYTUTENIbHEE ucxona y (x ¢ y),
6o y ¢ x, nubo MHIMBUJ Oe3pa3ivueH B OTHOIICHHH K BBIOOPY MEXAy X M y (X « y). 3anmuch x > y
03HAYaeT, YTO MCXOJ X MPEANOYTHTEIIbHEE UCX0Aa ) MO0 MHAUBHUA O€3pa3IMueH B OTHOIICHHH K BHIOOPY
MEXTY X U ).

Axcuoma 2. AkcuoMa TpaH3UTUBHOCTH (cocTosATenbHOCTH). Ecmux ¢ yuy ¢ z, tox ¢ z. Ecnux o yny
®© Z, TOX o Z.

Axcuoma 3. Axcruoma CUIIbHON He3aBUCUMOCTHU. [Ipeanonoxum, 4To Mbl KOHCTPYUPYEM UTPY, B KOTOPOM
MH/IMBUJ C BEPOSITHOCTHIO @ MOJTYYaeT JEHEKHYI0 CYMMY X U € BeposATHOCThIO (1 - o) — cymmy z, T.e. G(X,
z: o). CWiibHas HE3aBUCHUMOCTh 03HAYAET, YTO €CJIM WHIUBU 0€3pa3IuieH B OTHOIICHUH K BEIOOPY MEXIY X
uy (X © ), TO OH TaKxe OyJeT 6e3pa3nyeH B OTHOLIEHUU K BEIOOpY Mex 1y Urpoil (;totepeeit) G(x, z: o) u
urpoit G(y, z: a), T.e. U3 x ~ y cnenyer G(x, z: a) o G(y, z: o).

Axcuoma 4. Axkcnoma U3MEPUMOCTH. EClii X ¢ y o z WM X « y ¢ z, TO CYHIECTBYET €ANHCTBEHHAS
BEPOSITHOCTH 0, Takasi, uTo y c G(x, z: ).

[TosicauM cmbicn 310l akcuomsl. Ilycts, Hanmpumep, umeeM Tpu ucxoxa: x = 1000; y = 0; z o3Hayaer
cMepTh urpoka. Mcxoast u3 3apaBoro cMmbicia CMEpPTh HEb3S CPAaBHHMBATh HU C KaKUM BBIUTPBIIIEM, U
COOTBETCTBYIOILIETO ITOMY HCXOJly 3HAUEHHUS BEPOATHOCTH 0O CYIECTBOBAaTh HE MOXeT. OHAKO B XKHU3HU
OBIBAIOT CUTYAaIlMH, KOTJIa HEKUH MpPOUTPHIII paBHO3HAa4YeH cMepTH. Torma ytBepxkaeHue y o G(x, z: o)
MO’KHO CUUTATh CIIPaBEUIMBBIM AJIs1 HEKOTOporo 3HayeHus 0 < a <1.

Axcuoma 5. Axcuoma paHkupoBaHus. Eciau anbTepHaTHBBI ¥ U ¢ HAXOJATCA MO NMPEANOYTUTEILHOCTU
MEX]y albTEPHATUBAMU X U Z U MOXHO IIOCTPOUTH UTPBI, TAKUE, YTO UHIUBUJ O€3pa3/IndyeH B OTHOLICHUH K
BeIOOPY Mexay ¥ U G(x, z: 0), a TaKkke K BbIOOpY Mexay u U G(x, z: 0), TOTIPU O, >0, V ¢ U.

[TosicauM cmbica 310l akcuoMsbl. ITycTh cymecTByroT cnenyronue anbrepHatusbl: x = 1000; y = 500; u =
200; z = —10. [1ycTb SKBUBaAJIEHTHBI JIBE NIApbl CUTyalUii, OJHA U3 KOTOPHIX HEUTPOBasi, a APyrasi UrPOBas:

1) rapanTupoBanHo noxy4yuTh S00 WM Urpa: ¢ BEposTHOCTHIO o, BRIMTpaTh 1000 u ¢ BepossTHOCTHIO (1 —
;) npourpats 10, T.e.

500  G(1000, -10: a);

2) rapanTrpoBaHHO NOXY4YuTh 200 MM Urpa: ¢ BeposSTHOCTHIO 0, BeMrpath 1000 u ¢ BeposTHOCTHIO (1 -
ap) mpourpats 10, T.e.

200 « G(1000, -10: ay).

OueBUIHO, YTO IPU YKA3aHHBIX YCIOBUAX o ¢ op. Eciu o + 0, TO y o u.

VYTBepKJIeHUE aKCHOMBI BIIOJIHE COOTBETCTBYET 3/IpaBOMY CMBICIIY: Ye€M OO0JIbllIe BEPOSITHOCTh KPYITHOTO
BBIMIPBIIIA, TEM OOJbIIE UIPa «CTOUT», T.€. TeM OoJjbllas IulaTa MOTpedyeTcs 3a NMpUOOpeTeHHEe IpaBa
y4acTBOBATh B 9TOU HUIpE.

Ecnmu npuHATE NpUBEJEHHBIE AKCHOMBI U NPEANOJIOXKUTh, YTO JIIOJU MPEANOYUTAIOT Oosbliee
KOJINYECTBO HEKOTOPOTO OJilara MEHbIIEMY, TO BCE 3TO B COBOKYITHOCTH OIpEEINSeT PallMOHAIBHOE MOBE-
nenwne JITTP.

[Tpu Ha3BaHHBIX NMPEANONOKEHUSIX aMepukaHCcKuMu yueHbMU JDx. Heitmanom m O. MopreHmrepHoM
ObuI0 MOKazaHo, umo JIIIP npu npunamuu pewienus 06yoem CmMpemMumscs K MAKCUMUSAYUU OHCUOAEMOL
nonesHocmu. JIpyruMu cIOBaMH, W3 BCEX BO3MOXKHBIX PEIICHHHM OH BBIOEPET TO, KOTOpPOE 00ecrednBaeT
HauOOJBIIYI0 OXHJIaeMyto noje3HocTb. Cdopmynupyem onpezeneHue mnoje3HocTd 1o Heilimany-
MopreHmTepHy.

Onpeodenenue 4.2. Tlone3HOCTb - 3TO HEKOTOPOE YHUCIIO, IMPUIIHCHIBAEMOE JIUIIOM, NPUHUMAIOLIUM
pelLICHHE, KaXA0My BO3MOXHOMY Hucxony. @yHkums nose3Hoctd Helimana - Moprenmrepna ansa JIITP
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IIOKAa3bIBACT I10JIE3HOCTh, KOTOPYIO OH IIPUIIMCHIBACT KAXKJIOMY BO3MOKHOMY HUcXxony. Y kaxzuoro JIIIP
cBOSl (YHKIUS TOJIE3HOCTH, KOTOpas IOKa3bIBA€T €ro IMPEANoYTeHHEe K TEeM WM UHBIM HCXO0JaM B
3aBHCHMOCTH OT €T0 OTHOIIEHUS K PUCKY.

Onpeodenenue 4.3. Oxkumaemasl TIOJE3HOCTb COOBITHSI paBHA CyMME NPOU3BEICHUN BEpPOSTHOCTEH
MCXOJIOB HA 3HAYEHUS MOJIE3HOCTEN ITHX UCXO/IOB.

[TpommnrocTpupyeM MNPAKTUYECKYIO pEAM3alMI0 BBEJICHHBIX MOHATUM Ha mpumepe pacuera OO u
COMOCTABJICHHSI 3TOI'0 3HAYEHHUSI C MOJIE3HOCTHIO.

3anaua 4.1. HedrenepepabaTriBatomiasi ¢pupma periaeT BONpoc 0 OypeHHH CKBaXHHBI. M3BecTHO, 4TO
ecnu ¢upma Oyaer Oyputh, To ¢ BeposTHOCTHIO 0,6 HedTH HaliieHO He OyaeT; ¢ BeposaTHOCThIO 0,1 3amachl
mecropoxaeHus: coctaBsaT 50 000 1; ¢ BepositHocThiO 0,15 -100 000 T; ¢ BepositHocThiO 0,1 - 500 000 T; €
BepoaTHocThiO 0,05 -1 000 000 1. Ecnu HedTh He Oynet HaiineHa, To ¢upma notepser 50 000 mon.; ecnu
MOIIHOCTb MecTopoxaeHuss coctaBur 50 000 1, To morepu cHuzsarcs Ao 20 000 moid.; MOIIHOCTH
mecropoxaeHus B 100 000 T npurecet npuodsLis 30 000 mo:n.; 500 000 1- 430 000 moi.; 1 000 000 T - 930
000 nmos. JlepeBo pelieHUI naHHOM 3aaauu npejcTaBieHo Ha puc. 4.1. HerpynHo paccuurtaTe oxugaemoe
3HAUYEHUE BBIUTPHIIIIA:

o0 = 0,6(-50 000) + 0,1 (-20 000) + 0,15*30 000 + + 0,1*430 000 + 0,05*%930 000 = 62 000 mo.

BeposrHocTts 0,6 i
HedTu Her, ApuGeine: —50 000

BeponTtrHocTs 0,1
Hedre: 50 000 T; npuGsine: —20 000

BypuTts ) BepositHocTb 0,15
Hedprts: 100 000 T; npubbine: 30 000

BeposTHocTs 0,1
ﬂe(p*rb: 5000007, npuGoins: 430 000

BeposaTHocTs 0,5

Hedtn: 1 000 000 1, npubeins: 930 000
He Gyputs MpuGbine: 0

Puc. 4.1. Jlepeso pewrenuii 0ns 3a0auu 4.1 (npubsiie ykazana 6 0011apax)

Ecnu JIIIP, npeacraBnstomuii pupmy, 06e3pa3inyeH K pUCKY M HNPUHHUMAET pEIICHHWE O MPOBEACHUU
OypoBbIX paboT Ha ocHoBaHuM paccuuTaHHoro OJ1O, To OH BOCHPHUHHUMAET OXHIAEMYIO MOJIE3HOCTh Kak
nponopuuoHaneHyto OO0, mnomaras U = 62. VYuureBasg, uyto U - HHIUBUIYAJBHOE YMHCIIO,
xapakrepusytomiee JII[IP, nynu, orBeuatomue pacuety OJ1O, MmoxHO oTOpocuTh. B 3TOM ciiydyae QyHKuus
nosiesHoct U(v), rtae v - mpuObUIb, TOJydaemash TpH Pa3IUdHBIX HUCXOJaxX, SBISETCA MPSAMOU C
MOJIOKUTENbHBIM HakiaoHOM. Huke Oyzaer mokazaHo, 4To U MOXHO 3a/1aBaTh C TOYHOCTBIO O HEKOTOPOTO
MOHOTOHHOI'O IPE0Opa30BaHUsI.

Jnst npussATHS pemieHus B ciaydae HeOespasnuuus JIIIP k pucky HE0OOXOIMMO yMETh OIICHHBATH
3HAYEHMS TOJE3HOCTH KaKJI0ro U3 A0nycTUMbIX ncxonoB. /Ix. HeliMan nu O. MopreHumrepH npeioxumin
MpoLeAypY NMOCTPOCHUS WHAMBHUIYAIbHON (QYHKIMM MOJIE3HOCTH, KOTopas (mpolenypa) 3akirodaercs B
cinenytomem: JIIIP oTBewaer Ha psx BONPOCOB, OOHApPYXKUBasi IMPH ATOM CBOM WHAMBHUIYaJbHbIC
MPEIMOYTEHUS, YUUTHIBAIOIINE €r0 OTHOILIEHUE K PUCKY. 3HAUEHUS TOJIE3HOCTEH MOTYT OBITh Hal[IeHbI 3a
JIBa 11ara.

[lar 1. ITpucBamBarOTCA MPOU3BOJIbHBIE 3HAYEHUS MOJIE3HOCTEH BBIMTPHIIIAM JJISI XYAIIEr0 U JIy4IIEro
UCXOJIOB, TMpHUYEM TMEpBOM BeNIWYMHE (XYAUIMA HCXOJ) CTAaBUTCS B COOTBETCTBHE MEHBILEE YHUCIIO.
Hampumep, mis npuBeaeHHoit Beime 3amaun U(-50 000 mom.) = 0, a U(930 000 mon.) = 50. Torma
MOJIE3HOCTH MPOMEKYTOUYHBIX BBIMTPhIIIEH OyayT HaxoauTbes B uaTepBaie ot 0 1o 50. ITone3Hocts ncxona
Jaxe Uil OJHOTO HWHJWBHMJA ONPENEIseTcs HE OJHO3HA4YHO, a C TOYHOCTBKO JI0 MOHOTOHHOIO
npeobpaszoBanus. IlycTs, Hampumep, UMEEM Xj, X2,..., X, - TOJIE3HOCTH, MPUIHCHIBAEMbIC /1 0XKUIAEMbIM
3HauYeHUsIM BhIUTphIme. Torma a+Px;, a+Px,,..., a+Px, (rae (B > 0) taxke Oyayt monesnoctssmu. Ecnu B
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3agade 4.1 mpu pacueTe MoJIe3HOCTH OTOPOCUTH MOCIETHHE HYJIH, 3TO OyJeT SKBUBAICHTHO JIMHEHHOMY
npeoOpa3zoBannio GyHKIMH moie3HoctTd npu oo = 0 u B =0,001.

[Mar 2. Urpoky npejiaraetcs Ha BHIOOP: MOJYYUTh HEKOTOPYIO FapaHTUPOBAHHYIO JCHEKHYIO CYMMY V
HAXOAIIYIOCS MEXAY JYUYIIUM U XyAITUM 3HAYCHHUSIMH S U §, THO0 MPUHSITHh YY4aCTHE B UTPE, T.€. MOTyIUTh
C BEPOSATHOCTHIO p HAHOOJNBIIYIO ICHEKHYIO CyMMY S U C BepOSTHOCTBIO (1 - p) - HAUMEHBIIYIO CYMMY S.
[Ipy 3TOM BEpPOATHOCTH ClEAYET U3MEHATh (IOHMXKATh WM MOBBINIATH) 40 Tex mop, noka JIIIP craner
0e3pa3MyHbIM B OTHOUIEHHHM K BBIOOPY MEXAY IOJy4YE€HHEM TapaHTHPOBaHHOW cyMMmbl U urpoi. Ilycts
YKa3aHHOE 3HAYEHUE BEPOSTHOCTH PAaBHO py. Toraa mojae3HOCTh TapaHTUPOBAHHON CYMMBI OIpEAeNsieTCs
KaK cpeiHee 3HaueHue (MaTeMaTH4YeCKOe OKUaHKe) MOJIe3HOCTEN HauMEHbIIeH U HaubOoIbIlIeH CyMM, T.€.

U(v)=po US) + (1 = po)U(s). (4.1)

Paccuntaem mone3HOCTh Pe3yJIbTaTOB JIOOOTO U3 BO3ZMOXHBIX UCXOA0B /it 3anauu 4.1. [lycts pst JITIP
6e3paznmuuHo: notepath 20 000 mon. uian npuHATh yyactue B urpe (Boiurpsii 930 000 1o71. ¢ BEpOSITHOCTBIO
0,1 wm npourpseim 50 000 nosn. ¢ BepositHocThIO 0,9). Cornacuo dopmyre (4.1) umeem:

U(-20) = 0,1 U(930) + 0,9 U(-50) =5,

P 3TOM T10 onpeaenenuto npunsaTo, yto U(-50) = 0, U(930) = 50, otkyaa crnenyet, uto U(-20) = 5.

Takum 00pa3zoM, eciu ompezesieHa IKajga U3MEPEHHs, TO MOXKET OBITh MOCTpoeHa (DYHKIHUS MOJIE3HOCTH
JIIIP (puc. 4.2).
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Puc. 4.2. I'paghux noneznocmu 0ns 3a0aqu 4.

us U U

oao ono ofo
a 6 8
Puc. 4.3. Tunvr pynxyuu nonesnocmu Hevimana — Mopeenwmepna 015 JIIIP, He CKIOHHO20 K PUCKY (a), 0e3pasiuiH020 K
pucky (b), CKIOHHO20 K PUCKY (8)

B o6mem ciyuae rpaduk QpyHKIMY [10JIE3HOCTU MOXKET ObITh TpeX TUIOB (pHc. 4.3):

e nns JIIIP, ne cknonnoeo k pucky, — cTporo Boruytast (yHKIUS, Y KOTOPOH Ka)aasi Iyra KpUBOH JIEKUT
BBIIIIE CBOEH Xopbl (puc. 4.3 a);

* st JITIP, 6e3pasnuunozo x pucky, — npsmast muHus (puc. 4.3 6),

 nas JIIIP, ckronnoeo k pucky, — CTporo BbINyKJIas QYHKIMS, y KOTOPOH Kaxkias Ayra KpUBOM JIEKHUT
HIKE CBOeH Xopasl (puc. 4.3 6).

4.2. U3AMEPEHUE OTHOLIEHUSA K PUCKY

Uccnenyem rpaduk (QyHKIIMK TIOJIE3HOCTH, TpeAcTaBieHHOW Ha puc. 4.4. J{ns takoro tuma JIIIP
MOJIE3HOCTh cpeAHero BwiUTphima (mone3noct OJ10) Oomble 0XUAaeMON MOJE3HOCTH UTPHI: C BEPO-
STHOCTBIO p BRIUTPATh M, 1 ¢ BeposTHOCTHIO (1 - p) BeiUrpatTh M.
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Puc. 4.4. I'paghux ¢hynxyuu nonesnocmu JIIP, ne cKIOHHO20 K pUcKy

dopManabHO MBI IMEEM TpauK BOTHYTOH (PYHKIHH, O KOTOPOW M3BECTHO, YTO OpAMHATA JIIOOOH TOYKH
KPUBOI OOIbIIIe OPAMHATHI TOUKH XOpIbl KpuBOil. OmpenenuM cooTHOIIeHue, Xapakrepusytoiee JIIIP, ne
CKJIOHHOTO K pucKy. HeTpyaHo Buaerts, uro
U(M;) - 3Ha4eHHUE TIOJIE3HOCTH B TOUKE A,
U(M;) - 3nHaueHune TOJIE3HOCTH B TOUKE B,
U(pM; + (1 - p)M>) - 3HaueHue noue3Hoctu B Touke C.
YpaBHeHue xopbl AB UMeeT BU:
U=a+ bM,
rae U; - COBOKYITHOCTb TOUEK, JIEXKAIINX HA OTPE3KE MPSAMOM.
Haiinem 3HaueHust mapaMeTpoB a U b ypaBHEHHSI IPSMOIA.
B touke 4 umeem U(M;) = a + bM,.
B touke B umeem U(M,) = a + bM..
Boruntaem u3 nepBoro BbIpake€HUsI BTOPOE, UCKITIOYask BEIMYUHY a.
UM — UM)=bM,— M),
OTKYyJa MOJy4aeM:
b= U(MI)_U(MZ);
M,—M,
UM,))-UM,) M, =

a=U(M,)~bM, =UM)-——1—
t 2

_ MUM,)-M,UM)~MUM)+MUM,)
= Ty =

_MUM)-MUM,)
M,-M,
[Tocne moacTaHOBKM 3HAYCHHH /IJIs1 TapaMEeTPOB a U b ypaBHEHHUE XOp/bl 4B uMeeT BU/I:
M2U(M|)"M|U(Mz) + U(Mz)“U(Mn)
M,~-M, M,-M,

U, = M,

roe M; <M <M.

Iycte M = pM; + (1 —p)M>, e 0 < p <1, roraa B Touke C cripaBejIMBO HEPABEHCTBO
UpM, + (1-p)M) > a + b(pM+ (1-p)M,).

[ToacTaBuB B 3TO HEPABEHCTBO BHIYMCIICHHBIE 3HAYEHUS a U b, IOTy4uM:

MUM)-MUM,) |

UpM,+(1-pI)M,) >
(pM,+(1- pIM,) .

U(M,)-UM,
+—‘—M+_A—4‘—l—’(pM, +(1- p)M,),

N

UpM; + (1 - p)Ma) > PUM,) + (1 - p)U(M>). (4.2)
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HepasenctBo (4.2) xapakrepHo mns ¢yHkuuu nonezHoctd JIIIP, He ckimoHHBIX K pucky. OHO
JIEHCTBUTEIILHO TTOKA3BIBACT, UTO MOJIE3HOCTh CpeiHero BeMrphima (rosesHocts OJ10) Oonbine oxugaeMoit
MOJIE3HOCTH UTPHI: C BEPOSTHOCTHIO p BBIUTPATh M) U ¢ BEPOATHOCTHIO (I — p) BEIUTpaTh M.
AHaJIOTHYHO MOXKHO TIOKa3aTh, 4yTO it ¢yHKIMA noje3Hoctu JIIIP, CKIOHHBIX K PHUCKY, CIpaBeIIMBO
HEPABEHCTBO

UpM, + (1 =p)M3) < pUM,) + (1 - p)U(M). (4.3)
Hns dynkuuit nonesnoctu JIIIP, 6e3paznuunbix (HEHTpalbHBIX) K PUCKY, UMEET MECTO PAaBEHCTBO
UpM; + (1 —p)M3) = pUM,) + (1 - p)U(M). (4.4)

CknoHHOCTh MM HeckJoHHOCTh JIIIP k pHcKy, Kak yXke OTMeuyaloch, 3aBHCUT OT €ro (pMHAHCOBOTO
MOJIOKEHHSA, TEKYIIeH CUTyallud NPHUHATHS pemeHus W Apyrux (akropoB. MHade roBops, 3Ta Xapax-
tepuctrka JIITP He sBisieTcss aOCOMOTHOM, pUCYILEH eMy NPH JHObIX 00CTOATENBCTBAX.

ITpuBeneM nmpuMep Urpsbl, O OTHOUIEHHUIO K KOTOPOH JIF0O0H UTPOK HE CKIIOHEH K PUCKY.

Ilemepbypeckuil napadoxc (Urpa npuyMmasa nerepoyprckumu rycapamu). Urpatot asoe. Oaun Opocaer
MOHETY JI0 TE€X IIOp, IMOKa HE BBIMANET «opein». Bemrpeim pased (2)" py0., rie n - 4uciao OPOCKOB 10
nosiBlIeHUs «opiaa». OxxuaaeMast BeIMYMHA BBIUTPHILIA:

OJ10 = 2(1/2) + (2)* (1/4) + 2)*(1/8) + ... = 1+1+1+ ... .

Bpsia nu kakoi-nmubo Urpok COrNIacUTCs 3aIlUIaTUTh 3a MPABO Yy4acTBOBATh B ATOH MIPe CyMMY, PaBHYIO
OJZ10: aTa cymMmMa OECKOHEYHO BEITUKA.

[Ipeanonoxum Temepb, 4TO MMEET MECTO urpa (Jiotepesi) ¢ ajabTepHATHBAMU a U 8, T.e. G(a,8: Q).
Uccnenyem npobrnemy, kak nenecoodpasnee moctynuts JIIIP: urparte miam momyduTh rapaHTHPOBAHHBIN
BBIMIPBILL, PaBHBIA 0kuAaeMoMy BeMrpeimy. [lycts dyHKIMs nmone3HocTy urpoka onpenenesa kak U(W) =
In(W), rne W- Bennmuuna Gnarococtosnus. [lyctb urpa 3akitoyaercs B BBIUTPBILIE 5 IO, ¢ BEPOSTHOCTHIO
0,8 u B BeIUTpHImIe 30 107. ¢ BeposTHOCTRIO 0,2. Oxunaemas BenuunHa Beiurpeiia (O0):

EW)=5%0,8 +30%0,2 = 10 nom.

Jis yka3aHHOM jorapupmMuueckol (yHKIMH MOJE3HOCTH MMEEM 3aBHCHMOCTb, BBIPAKEHHYIO B TalJl
4.1.

Taomuma 4.1

w 1 5 10 20 30
uw 0 1,61 2,30 3,000 3,40

\

Paccuutaem nosesnocts OJ1O s 1aHHOM UTPHI:
UEMW)) = U(10) =In(10) = 2,3,

T.€. TIOJIE3HOCTh OTKAa3a OT UIPbI MIPHU MOTYUYEHUH TapAaHTUPOBAHHOTO BRIUTpHINIA, paBHOro 10 mon. (OO
JAHHOW WrphI), OLICHMBAeTcs B 2,3 roTwis (FOTWIb - YCIOBHAas eauHuna mnojesHoctu). Ecmu JITIP
MPEIOYTET UTPY, TO

EUMW)) =0,8U(5)+ 0,2U(30) = 0,8*%1,61 + 0,2*3,40 = 1,97 roTus.

s paccMoTpeHHON norapupmMudeckod (QYHKIMHM TOJE3HOCTH OOINBIICH MONE3HOCThIO 00NagaeT
BapHaHT C MOJIy4YEeHUEM rapaHTUPOBAHHOIO BhIMIpbIlIa, paBHoro E(W)=0/10, a ne yuactue B urpe (2,3 >
1,97). Takoe nuiio, mpuHUMAIOIIIEE PEIICHNE, HE CKIIOHHO K PUCKY.

BriBonbl. M3 cootHomenuu (4.2) — (4.4) BoITEKaeT:

e ectu U(E(W)) > E(U(W)), uTpoK He CKJIIOHEH K PUCKY;

* eciiu U(E(W)) = E(U(W)), urpok HelTpaisieH (6e3pa3iudeH) K pUCKY;

e ecu U(E(W)) < E(U(W}), ITPOK CKJIOHEH K PUCKY.

3neck £ u U - COOTBETCTBEHHO CHMBOJIBI MATEMATHYECKOTO OKUIAHMS U (DYHKIIUU TIOJIC3HOCTH.

4.3. CTPAXOBAHHME OT PUCKA

[lycte mo-mpexHeMy MOJE3HOCTh BBIpaXkaeTcs Jorapupmuueckoit 3asucumocteio U(W) = In(W) (cm.
Tabn. 4.1).

OmnpenenuM, Kakyl0 MaKCHUMaJIbHYIO CyMMy MoskenaeT 3amiaatuth JIIIP, uroObl m30exaTh WIphl, B
KOTOpPOH C BEpOATHOCTHIO 0,8 OH BBHIMTPHIBAET 5 N10J1. (YMEHBIIICHHE BBHIMTPHIIIA HA 5 JTOJI. IO CPAaBHEHHUIO C
OO = 10 nmon.) u ¢ BepositHOCThIO 0,2 BhIUTpBIBaeT 30 mon. (yBenauueHHe BBHIUTpHIMA Ha 20 A01. IO
cpaBuenuto ¢ OJ10). 3naueHue 0KMUIAEMOM MOJIE3HOCTH UTPHI cocTaBisieT 1,97 IOTHIIS, YTO COOTBETCTBYET
rapantTupoBaHHoMmy Berpeimy 7,17 mon. (In7,17 = 1,97). C apyroil CTOpOHBI, CyMMa OXKHIAEMOTO
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Beurpeima B ciaydae urpsl (OO) paBua 10 gon. Ilostomy, uroOsr nzbexats urpel, JIIIP cornacurcs
3aIUIaTUTh MAKCUMAJIbHYIO CyMMY, PaBHYIO
10-7,17 = 2,83 nomn.

N3 storo cnepyer, uto, ecnu JIIIP mpemnararor 3acTpaxoBaTbCsl OT UIPbl U MPOCAT 3a 3TO CYMMY,
MEHBUIYIO, 4eM 2,83 110J1., EMy BBITOJHO NPUHATH NpEASIOKEeHNE. B 1aHHOM cilydae Benn4yuHa, paBHas 2,83
101, - IpeMusi (MaKCUMalbHasl 1j1aTa) 3a PUCK.

PaccMoTpuM HEKOTOpBIE MPUIIOKEHUS TEOPUH TTOJIE3HOCTH.

3apaua 4.2. OnTumanpHas BeIMYMHA cTpaxoBaHus. OBemup Bmazeer OpwTMaHTOM CTOMMOCTHIO 100
000 mon. m »kenaeT 3acTpaxoBaTh €ro oT Kpaxku. CTpaxoBKa MOKYMAaeTcs MO MpaBUIIy: LIEHA CTPAXOBKH
cocraBisier 20 % OT CyMMBI, KOTOPYIO CTpaxyroT. Hampumep, ecnu OpWIIMAaHT CTpaxyercss Ha BCIO
ctoumocTh (100 000 mon.), crpaxoBka crout 20 000 mon., ecnu crpaxyercs Ha moyoBuHy IieHsl (50 000
n071.). To ctpaxoBka ooxoautcs B 10 000 nmon. Ecnm roBenmup Oyaer 3HATH (MOCTPOUT) CBOIO (DYHKITHIO
HOJIE3HOCTH, OH CMOYKET pacCUMTaTh, Ha KaKyl0 ONTHUMAJbHYI0 CyMMY CJEIyeT 3acTpaxoBaTh JIOPOTYIO
BElIb.

IOBenup MoxeT oka3aTbCs B OAHOM W3 ABYX cuUTyauuu: 1) OpWIUIMAaHT yKpaleH; 2) OpWUIMaHT He
yKpajaeH. UeM Oomblle cymMma CTpaxOBaHHS, TEM OOJbIIE €ro COCTOSHHUE (KamuTall), €ciad OpHIIMaHT
YKpaJeH, HO TEM MEHbILIE €r0 COCTOSIHUE, €CIIM OpUIIMAHT HE YKpaJIeH.

Hanpumep, ecnu Opusummant 3actpaxosad Ha 50 000 10i1., IMEIOT MECTO J[Ba CIIyvast:

1. bpumuinant ykpaaes. [Ipu 3Tom notepu 1oBenupa pacCUUTHIBAIOTCS CIEAYIOUIMM 00pa3oM:

-100 000 (6pummuant) - 10 000 (ctpaxoska) + 50 000 (kommencanusi) = -60 000 mo., a kanutan 50 000-
10 000 =40 000 nom.

2. bpunnuaHT He yKpazieH. B 3ToM citydae kanuTas oBeIrpa COCTaBUT:

100 000 (6pmmuant) - 10 000 (ctpaxoBka) = 90 000 mod.

Ecmu 6pwmmuant 3actpaxoBad Ha 100 000 mom., To B cioydyae Kpaxu OprUTHaHTa KamuTal coctaBuT 100
000 - 20 000 = 80 000 mon. Ecnu 6punnuaHT He yKpaaeH, kanuTtan Takke coctaBut 80 000 mon. O6o3HaunM
KaIuTaJl IOBEJIMpPA B CIIydae, eCiM OpPWITHAHT He YKPaJeH, yepe3 Y,:

Y, =100 000 - 0,2K, (4.5)
rae K - cyMMa cTpaxoBaHHUsl.
Ecnu OpuiuinaHT yKpaJeH, TO KaluTajl I0BeJIupa OnpeeuM Kak Y
Y, =08K.
CootsercTByIomuii rpaduk, OTpakaroIMi OI0KETHOE OTPaHUYIEHHE, IPEJCTABIEH Ha puc. 4.5.

\{
' Kpusan 6eapasnnuns
80000t ———
56 000 - ———p————— Touka kacavus
! |
| !
|
! |
' |
! |
{ !
| |
1 ]
0 80 000 86 000 100 000 Y,

(K=100000)  (K=70 000) (K=0)

Puc. 4.5. I'paguueckoe pewenue 3a0auu 4.2
[Ipennonoxum, 4To MOKHO IKCIIEPTHO OMPEACTUTH BEPOSTHOCTD p TOTO, YTO OPUIUIUAHT OYyJEeT YKpaJCH.
Torga mone3nocts kKanurtana Y, paBHa U(Y,). BepoaTHOCTh TOTO, 4YTO OpWILTMAHT HE YKPAJEH, COCTABIISICT
(1-p), m U(Y,) - none3HocTh Kanurana Y, B 5TOM clydae.
Oxunaemas osie3HOCTh U «urpbl» (¢ BEPOSITHOCTBIO p OPMIUIMAHT YKPaZAeH U C BEpOATHOCTHIO (1 - p) -
HE yKpaJieH) orpeensieTcs: cornacHo gopmyie (4.1) BeIpaxkeHuEM
U =pU)+(1-p)U(Yy).
3nauenuss Y, u Y, ciemyer BBIOMpAaTh TakuM OO0pa3oM, 4YTOOBI OKHMJaeMasi TOJE3HOCTh ObLIa
MaKCHMaJIbHOM, T.€.
pUY) + (1-p)(¥,) — max.
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Ilyctp TOYka KacaHus KpHBOW Oe3paznuuus (JMHHUA OJMHAKOBOM TMoONe3HOCTH) Ha puc. 4.5
cootBercTByeT Y, = 86 000 goi., ¥, = 56 000 mo:n.

Torma cormacuo dopmyne (4.5) umeem: 86 000 = 100 000 - 0,2K, oTkyna onTuMasbHas BETUYHHA
crpaxoBanust K= 70 000 gon.

3anaua 4.3. Cnpoc Ha ctpaxoBanue. IlycTs ¢prHaHCOBOE COCTOSIHME MHIMBUAA OLIEHUBACTCS 33JaHHBIM
3HaueHuem W. Ilpennonaraercs, 4TO MOKHO BBIYMCIIUTH BEPOSITHOCTH p MOTEPH HEKOTOPOM YacTH ATOrO
COCTOSIHUS, ompenensieMoil cyMMmoil L < W (nampumep, B pe3yibTare moxkapa). MHAWBUI MOXET KyNUTh
CTPaxOBOM TOJHC, B COOTBETCTBUU C KOTOPBHIM €My BO3MECTST HaHECEHHBIN yiiepd B pasmepe ¢. Ilmara 3a
CTpaxOBaHHWE COCTABJISICT /g, TAE 7 - JOJS CTpaxoBaHHWs B 00beMe HaHeceHHoro ymepba. [IpoGiema
COCTOUT B ONPECTICHUH 3HAYCHUS ¢.

Hccnenyem 3agauyy MakCUMHM3alUU OXHUAAEMON MOJE3HOCTH (DMHAHCOBOIO COCTOSIHUS MHAMBHIA B
CUTyallid, KOTJa C BEPOATHOCTHIO p CTPAxXOBOM ciydyall MPOUCXOIUT M C BEPOSTHOCTHIO (I —p) - He
nporcxoauT. Torma 3amada CBOAMTCS K TMOMCKY MaKCHMyMa I0 ¢ OXXHJAeMOH TOJE3HOCTH KaluTaia
WHANBHUA:

max[pUW - L—-ng+q)+(1-p)UW —nq)]
q

[TpumenumM HEOOXOIUMOE YCIIOBHE ONTUMAIBHOCTH - MPOIU(GEpEeHIIPYyEeM BBIpaKCHUE B KBaJIPATHBIX
CKOOKax M0 ¢ ¥ MPUpPABHIEM MPOU3BOAHYIO HYJIIO:
pU'W —L—-mng*+g*)(1-m)+ (1 - p)U'(W —ng*)(-m) = 0
rae g* - onTumManbHOe 3HaUeHue ¢. B pe3ynbrare momyyaem:
UW-~L-ng*+q*)_(I-p)n
UW-nq*)  pl-m’
[Ipennonaras u3BectHbiM By GpyHKuu U, u3 cooTHOUeHUs (4.6) HAXOIUM 3HaYCHHE ¢ *.
Paccuntaem oxxkumaemyro NpuObUIb CTPaXOBOM KOMIIAHWHM, YYHUTHIBAs, YTO CTPaxOBOHM ciayyall MMeeT
BEPOSITHOCTHBIA XapakTep.
Ecnu cTpaxoBoil ciaydail mpou3oliesl, KOMIaHus MOJIydaeT J0X0 7g — ¢. Ecinu cTpaxoBoW ciaydail He
HACTYIIWJI, KOMIIAaHUS TIOTy4aeT 10xoA 7zg. [loaToMy oxumaemas mpuObLIb KOMIAHUU
p(mq-q)+ (1 -p) mg=pnq -pq + nq - prig = q(7 - p),
/i€ p - BEPOATHOCTb HACTYIICHUS] CTPAXOBOT'O CIIy4das.
KonkypeHuus MexIy CTpaxOBbIMM KOMIAHMSAMU YMEHBIIAET MNPUObUIb, KOTOpas B YCJIOBHUAX
COBEPIICHHON KOHKYPEHIIMU CTPEMUTCS K HYJIIO, T.€. U3 yCIoBUs ¢(7 - p) = () cnenyer, 4to 7 — p.
OTO0 03HaYaeT, YTo JIOJIA IJIaTeXka OT CTPAXyEeMOM CyMMBI 77 IPUOJINKAETCS K BEPOSTHOCTH HECUACTHOTO
ciydasi p. Ecinu cooTHOIIEHNE 77 = p BBECTH B YCJIIOBHE MAaKCUMyMa 0XH/1a€MOIl 10JIE3HOCTH, TO MOIYYUM:
UW-L+(1-mn)g*)=U'(W —ng*).
Ecnu notpebutens He CKIOHEH K pucky, To U"(W) <0, u U3 paBeHCTBa MEPBBIX MPOU3BOHBIX CICIYET

(4.6)

PaBCHCTBO apryMeHTOB, T.C.
WL+ (1-mg*=W- m*,

YT
L+ q*— mg*=—mg*
OTKyJa
q*=1L.
BeBoa. CrpaxoBarhces LenecooOpa3HO Ha CyMMY, KOTOPYIO MOKHO TIOTEPSATH B Pe3yJIbTaTe HEeCYACTHOTO
clIydJasi.

3AJJAYN JJIS1 CAMOCTOSATEJIBHOT'O PEHIEHUSA

3anaua 4.4. lonyctum, uyto QyHkuus noneznoctu JIIIP norapudpmuueckas U(W) = In(W) u Bech ero
KaIuTaji COCTaBIIAET 5 ThIC. pyO.

Bo3Hukarot 11Be cuTyanuu:

1. C BepostHocThiO 0,5 JIIIP Moxer Bbiurpare u npourpatb 1 Teic. py6. EcTh nu cMblca NOKynaTth
CTpaxoBOM MOJHUC, YCTPaHSIOUIUHN pUCK, 3a 125 py6.?

2. JITTP puckHyJ, OTKa3aJiCs OT CTPaxOBOro mojuca u mpourpan | Teic. py6. Ta ke curyarusi BOSHHUKIIA
BO BTOpO# pa3. Cienyer M eMy 3acTpaxoBaThCsl OT pUCKa Ha MpeXHUX yciaoBusax (125 py0O. 3a ctpaxoBoii
nosinc). Yo 1enecoodbpasHee: MpruOOPECTH MOJTUC WK MPUHATH Y4acTHE B urpe?
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3agaua 4.5. llpeamonoxuMm, 4TO Bama (QYHKUUS MOJE3HOCTH ONpeAessieTcs JorapupMUUECcKOit
3aBucuMocThio U(W)=In(W) u BBl CTaJKHBaeTeCh C CHUTyaIlMei, KOTrJa MOXKET€ C PaBHBIMHU IIaHCAMH

BBINTPATh U IPOUTPATH

1 TbIc. py6. CKOJBKO BBl TOTOBBI 3aIUIATUTh, YTOOBI M30€KaTh PUCKA, €CJIM TEKYIIUN ypOBEHb BaIlEro
6narococtosiaust paBeH 10 Thic. py0.? CKONbKO BBI 3amaaTHIX Obl, €clii Obl Balle cOCTOosHHE ObiIo 1 MITH
py6.?

3agaua 4.6. Menkuii OU3HECMEH CTATKUBACTCS C CUTyalluel, Koraa ¢ BeposTHOCThI0 10 % moxap MoxkeT
YHUUTOXKUTh BCE €r0 UMYLIECTBO, C BEPOSITHOCTHIO 10 % - yMEHBIIUTH €ro HeABUKUMOCTH 110 50 ThIC. pYO.,
¢ BepoATHOCTHIO 80 % OroHb HE NMPUHECET EMY BpeJa U CTOMMOCTb €ro MMyIIecTBa octanercs paBHoil 100
ThIC. py0. Kakyto MakcuManbHyI0 CyMMY OH TOTOB 3aIUIaTUTh 32 CTPAXOBKY, €CIIM €T0 (PYHKIUS MOJIE3HOCTH
umeeT norapudmuueckuii Bug U(W) = In(W), a crpaxoBbie BbIIuIaThl cocTaBisioT 100 Teic. py6. ans
nepBoro ciayyas u 50 TeIC. py0. uist BTOPOTO ciryvas?

3agauya 4.7. [Iycts QyHKIUS TOJIE3HOCTH «HOBOTO PYCCKOT0» UMEET BU:

umw)=10+2W,

rae W - neHeKHbI BBIMTPHILL.

buznecMeH MOXKET BIOKHUTh B CTPOUTEIBCTBO Mara3uHa 25 ThIC. py0. M CUUTAET, YTO C BEpOSTHOCTHIO 0,5
OH TOJIY4HT NPpUOBLIL B 32 ThIC. py0. U ¢ BeposTHOCTHIO 0,5 moTepsieT Bech cBoi kanuTai. Onpenenure:

 CiieryeT 1 OCYLIECTBISITh UHBECTUPOBAHUE ITPOEKTa?

* Ecnu Oyner caenaHo MHBECTUPOBAHKE, TO KAaKOBa OKUaeMasi MOJIe3HOCTh ATOT0 MEPOIIPHUITHS?

3agauya 4.8. B npodeccuoHanbHOM TEHHHCE HEPEIKO UMEET MECTO MPAKTUKA JeJieka MPU30B 3a NEPBOE
U BTOPOE MECTa MOPOBHY MeXAy (uHanMcTaMu (TalHBIM CrOBOp 0 Havana cocTs3aHus). Hampumep, ecnu
nepsbiil pu3 paseH 100 000 go:., a BTopoii - 32 000 moin., To kaxabld nosydaer no 66 000 noxn. (66 000 =
(100 000 + 32000) / 2). Onpenenure:

* Ecnu Urpok CKJIOHEH K PUCKY U YBEPEH, YTO €r0 BBIMIPBIII U MPOUTPHIII paBHOBEPOATHHI (50 %), TO
COTJIACUTCSA JIM OH Y4acTBOBAaTh B Jenexe?

* [Ipeanonoxxum, 4T0 GYyHKUIUS MOJIE3HOCTH OJIHOTO M3 MTPOKOB MUMEET BHUJ, NMPEACTABICHHBIM Ha pHC.
4.6. IToxenan ObI TaKOW UTPOK YYaCTBOBATH B JIEJI€KE MPU30B, €CIIH IIAHC BHIUTPATh cocTaBiseT 50 %?

» Kak mpaBuiio, UTPOKH, TOMABIINE B ()MHAJ, HE COIVIANIAIOTCS Ha MPEIBAPUTEIBHBIN JIETIeK MPU30B,
MOCKOJIbKY OHHM yBepeHBl B cBoeil mobene. KakoBa momkHa ObITh MUHHUMAaJbHasl BEPOATHOCTh BBIMTPHIIIIA,
YTOOBI C MPECTaBICHHON Ha prc. 4.6 QyHKIMEH MOJe3HOCTH PaCCUUTHIBATh HA NOJTYYCHHE TIPU3a 3a IepBOE
MecTo?

P — e e ———
| e

10— ———

| ——

32 4 66 100 Cymma npn3a
Puc. 4.6. @ynxyus nonesnocmu 00H020 U3 USPOKos 6 3adaue 4.8
3agaua 4.9. [Ipenmonaraercs, 4To TUNUYHAS (QYHKIUS MMOJE3HOCTH JIOXOAA AJIs YeJOBEKa MMEET BH/I,
MoKa3aHHbIN Ha puc. 4.7. Onpenenure:
* IIpennourer nu Takoil yenoBek noixyyuTh co 100 %-HO# omnpeneneHHOCTbIO 10X0a B unu npussTh

y4acTue B UTPE, B KOTOPOU ¢ BeposATHOCTHIO 0,5 mosydaet noxoa A u ¢ BepositHocThio 0,5 - noxoxn C, rae B
=A/2 +C/2?

0
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Puc. 4.7. Tunuunas ¢ynxyus noneznocmu 00xooa 015 4enoeeKka

* [Ipeamouter 1 yenoBeK ¢ Takod (yHKIMEH moje3HocTu moayduTh co 100 %-Hou ompeeneHHOCThIO
noxo1 D uiu NpUHATH YYacTHE B UIPe, B KOTOPOM BbIUTphIBaeT cyMMy C ¢ BeposiTHOcThIO 0,5 U cymmy E ¢
BeposaTHocThIO 0,5 (D=C/2 + E/2)?

3agaua 4.10. Ynpasmsromuii 0aHKOM BO BpeMsi CBOETO OTIYCKa JKEJAeT COBEPIINTh KPYTOCBETHOE
nyTtemecTBue, kotopoe ctout 10 000 qomn. [Tone3HOCTh MyTemIECTBUS MOXKHO OIICHUTh KOJIMYECTBOM JICHET,
MOTpaueHHBIX Ha OTABIX (W).

[Tycthb ero ¢yHKIMS MONE3HOCTH BbIpaskaeTcs 3aBucuMoctbio U(W) = In(W). Onpenenure:

* Ecnu cymiecTByeT BeposTHOCTh, paBHast 0,25, morepsats Bo Bpems mytemectBusi 1 000 moin., To kKakoBa
OKHJaeMasi MoJje3HOCTh KPYTOCBETHOTO My TEIIECTBHS?

* Otrapixaromuii 6aHKUpP MOXET MpuoOpectu crpaxoBky oT motepu 1 000 mon. 3a 250 moit., Kymws,
HampuMep, JTOpOkHble d4eku. [lokakuTe, 4TO OXKuAaemasl MOJIE3HOCTh B Clydyae, KOIJla OH MOKYyMaeT
CTPaxOBKY, BBIIIE [0 CPAaBHEHUIO ¢ cutyaruei, koraa morepst 1 000 1o mpoucxoauT 6e3 CTpaxoBaHMsL.

» KakoBa MakcuMasnbHas ICHEKHasi CyMMa, KOTOPYIO OaHKHp FOTOB 3aIlJIaTUTh 32 CTPAXOBKY OT moTepu 1
000 non.?

0

I''IABA 5§ ®DUHAHCOBBIE PEHTIEHUS B YCJIOBUAX PUCKA

5.1. IMHAMMWYECKHUE MOAEJIM IINTAHUPOBAHUS PUHAHCOB

OnwumeM MOAETH ONTHMAaIbHOTO MHOTOJTAITHOTO TUIAHUPOBAHWS WHBECTHLMU B PA3IMYHBIC TPOCKTHI.
Wupaexc pucka, CBI3aHHOTO C pealu3aluedl KaXI0T0 U3 MPOEKTOB, OLIEHUBAETCS SKCIOPTHO MO AecsTrdani-
apHOM miKasne. KaxxaoMy 1omycTUMOMY MPOEKTY OTBEYAET CBOM 3a/laHHbIN MHIEKC prucka. OOmuii moaxo K
MOCTPOCHHUIO MoieNieil B opMe JIMHEHHOTO MPOrpaMMHUPOBAHUS IEMOHCTPUpPYETCs Ha 3aia4dax 5.1 u 5.2.

3apaua 5.1. AxkuuonepHoe o0miectBo (AQO) 3aKphITOrO THMA 3aKIIOYHIO KOHTPAKT HA MOKYNKY HOBOTO
00opyAOBaHus Ui MIPOU3BOJICTBA KeNe300eTOHHBIX 070k0B cTonMmocThio 750 000 non. B coorBetcTBHM €
ycioBusiMu kKoHTpakta 150 000 monm. B KadecTBE aBaHca HEOOXOOUMO YIUIATHTh depe3 2 Mecsla, a
OCTaJbHYI0 CYMMY - uepe3 6 MecsieB, Korja obopyaoBaHue OyaeT yCTaHOBJIEHO. UTOOBI pacIuiaTUThCS
MOJTHOCTBIO M B YKa3aHHBIE CPOKH, pyKOBOACTBO AO TIaHUPYET cO3/1aTh 1eNieBoi (oH, IpeaHa3HaYeHHBIH
1uist nHBecTUIUi. [1oCKONbKY MHBECTHIIMOHHAS EATEIbHOCTh MPUHECET MOMOIHUTEIbHYI HAaJUYHOCTh K
MOMEHTY pacyeTa 3a MpuoOpeTeHHOe 000py0BaHUE, OTIOXKUTH cleAayeT He Bcio cymmy B 750 000 mor., a
MeHbBIIYI0. CKOJIbKO MMEHHO, 3aBUCUT OT HMMEIOIIMXCS BO3MOXHOCTEH M MPaBUIBHOCTU OpraHU3allud
npolecca MHBECTUPOBAHMSA. AKIIMOHEPHOE OOIIECTBO PEIIMIIO COCPENOTOUYMTHCS Ha 4 HampaBieHusx (12
BO3MOXXHOCTSIX) HCIIOJIb30BaHUsI CpeacTB LeieBoro Qouma. Jlawuele s 3agauun (UHAHCOBOTO
TUTAHUPOBAHMS MTPUBECHBI B Ta0I. 5.1.

PykoBonctBo AO cTaBuT nepes co0oi Tpu OCHOBHBIE LIETH:

1) mpu DaHHBIX BO3MOXKHOCTSX WHBECTHPOBAHHS M YTBEPKICHHOTO TpaduKa BBIIUIAT JOJDKHA OBITH
pa3paboTaHa cTpaTerusi, MUHUMHU3UPYIONIas HATUYHYI0 CYMMY JIeHer, KoTopsle AO HampaBliseT Ha OIIaTy
000pyI0BaHUs IO KOHTPAKTY;

Tabmuua 5.

%080
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WCIIOJIb30BaH | pean3allid |MHBECTHUILIMOH | KPEIUT | pHUCKa
ust MHBECTHUILH- HOT'O
MHBECTULIUI OHHBIX IIPOEKTA,
IIPOEKTOB, MEC. Mec.
A 1,2,3,4,5,6 1 1,5 1
B 1,3,5 2 3,5 4
C 1,4 3 6,0 9
D 1 6 11 7

2) mpu pa3pabOTKe ONTHMAIBLHOW CTpaTerHWH CPEIHUN HHIEKC PHCKa HWHBECTUIIMOHHBIX (DOHIOB B
TE€YEHHE Ka)KJIOr0 Mecsilia He JOJIKEeH MPeBbIIaTh 6. DTOT MoKa3aTeslb UHIEKCA PUCKa, KaK MpernoiaraeTcs,
OTBEYaET BO3MOXKHOCTSIM MEHEKepa GUPMBI 110 YIIPABICHHUIO MPOCKTaMU;

3) B Havajge KaxJIoro wecsma (mociie TOro, Kak CJeaHbl HOBBIC WMHBECTHUIIUN) CPEIHSISA
MPOAOKUTEIHHOCTh MOTANICHUs] HHBECTUIIMOHHBIX (DOHAOB HE MOJKHA MPEeBBIIATh 2,5 Mecsma. [IpuanHbl
T€ K€, 9TO 1 B II. 2.

TakuMm 00pazoMm, cpenr MOTCHIMAILHO PeaJnu3yeMbIX MPOEKTOB BHIOMPAIOTCS HanOoliee YKOHOMHYECKU
3¢ dexTuBHBIE, TPU OSTOM TMPOEKTHl MOBBIIIEHHOW PHUCKOBOCTU JOJDKHBI KOMIICHCHPOBATBhCSI MEHee
PUCKOBBIMHU, & OYEHb JJIMHHBIC POEKTHI JOJKHBI BBIIOJHATHCS OJTHOBPEMEHHO ¢ 00jee KPaTKOCPOYHBIMHU.
Jlyist penieHns TaHHOW 3aJ1adil HEOOXOJMMO, BO-TIEPBBIX, MMOATOTOBUTh U CUCTEMATH3UPOBATH UMEIOIIYOCS
UCXOIHYI0 HH(OPMAIIMIO U, BO-BTOPHIX, MOCTPOUTH aJCKBATHYIO C(OPMYIUPOBAHHBIM IEJISIM 3KOHOMHKO-
MaTeMaTHYeCKyl0 Mojenb. JlMHaMHKa BO3MOXKHBIX BJIO)KEHMH W YCJIOBHMI BO3BpaTa JEHEKHBIX CPENICTB
oTpakeHa B Tabm. 5.2.

O603HaueHus: B MOJICIH:

A; - 00beM MHBECTHIIMI B HaNIpaBlieHUe (MPOeKT) 4 B Hadane mecsma i (1 = 1,2,...,6);

B; - 06beM nHBeCTHIMI B HanpaBieHUe (MpoekT) B B Havyaie Mecsina i (i = 1,3,5);

Tabnuna 5.2

Bo3MoxHbie BIOKEHHA H BO3BPAT ACHEXKHBIX CPEACTB
WuBecTrumn Ha Havyajio Mecsaua, AoN.
1 2 3 4 5 6 7

A B Mecsue 1 1 -p1,015
A B Mecaue 2 l.—-> 1,015
A B Mecaue 3 ' 1 —$1,015
A B Mecaue 4 1 - 1,015
A B Mecaue 5 1 =} 1,015
A B mecsue 6 1—p1,015
B B Mecaue 1 | —+——— > 1,035
B B Mecaue 3 ] ——$1,035 ,
B B MecAue 5 ] —— 51,035
C B Mecsue | 1 + 1,06
C B Mecsue 4 _ 1 -» 1,06
D B mecaue 1 1 + 1,11

C; - 00beM nHBeCTUINH B HarpasieHue (poekt) C B Hauane mecsana i (i = 1,4);

D; - 00beM HHBECTHUIINH B HarnpasiieHue (mpoekT) D B Hauase mecsna i (i = 1);

K - 00beM nHBeCTULIMIT B HAYajIe IEPBOr0 MecALa.

[{enu, Ha TOCTM>KEHHE KOTOPBIX HalpaBieHa MHBECTULIMOHHAS eaTenbHocTh AO, a Takke He00X0JuMbIe
OrpaHUYeHUsT POPMATUIYIOTCS CIEAYIOUIMMHA COOTHOIICHUSMHU:

1. HauanpHas cymma naBectunuii K 10mkHa ObITh MUHUMAJTBHOM:

K — min.

2. CormacuHo Tabn. 5.2 GamaHCOBBIE OTPAaHWYCHHS HA CTPYKTYPY HHBECTHUIMH Ui Ka)XIOTro Mecsia

UMEIOT BUJI:
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1,0154, — 4, = 0;

1,0154, + 1,035B, — 45 — By = 150 000 non.;
1,0154;, + 1,06 C; — A, — C, = 0;
1,0154, + 1,035B; — A5 = B = 0;

1,01545 — Ag = 0,

1,01544 + 1,035B; + 1,06C, + 1,11.D, = 600 000 non.
3. OrpaHn4eHus Ha CpeJHEB3BEIICHHbIE PUCKU TIPOEKTOB (U1 KaX/10T0 Mecsa)™:

14,+4B,+9C, +7D,

L<6=-54,-2B,+3C,+D, <0,
A +B +C +D,

14, +4B,+9C, +7D,
A, +B +C, + D,

<6=>~54,-2B,+3C,+D, <0;

_ 14,+4B;+9C, +7D,
A+ B;+C, + D,

<6=<54,—2B,+3C,+D, <0;

14, +48B,+9C, +7D,
A, +B,+C,+ D,

£6=-54,-2B,+3C,+D, <0

14,+4B,+9C, +7D,
A;+B,+C,+ D,

<6=—-54,-2B,+3C,+D, <0;

14, +48, +9C, + 7D,
A, +B, +C,+ D,
4. OrpaHuyeHus Ha CPETHHUM CPOK MOTAMICHNUS] HHBECTUITMOHHOTO (OHAA (IS KaXA0T0 MECSIA):
14, +2B, +3C, +6D,
A+B +C +D,

<6=>-54, ~2B,+3C,+D, <0.

L <2,5=-1,54,-0,5B,+0,5C, +3,5D, <0;

14, +1B, +2C, +5D

L<25=-154,-1,5B,-0,5C,+2,5D, <0;
A, +B +C,+D,

14, +2B, +1C, +4D,
A, +B,+C,+ D,

<£2,5=-154,-0,5B, -1,5C, +1,5D, <0;

14,+2B;+3C,+3D
A, +B,+C,+ D,

L <25=-154, -1,58, +0,5C, +0,5D, < 0;

14, +2B,+2C,+2D
A+ B, +C,+D,

} <2,5=5—1,54, —0,5B, -0,5C, —0,5D, < 0;

14, +1B, +1C, +1D,
A+ B, +C, + D,

L<2,5=>—154, —1,5B,—15C, —1,5D, <0.

* 3amuce 4 = B 03HayaeT, 9To U3 UCTHHHOCTH YCIIOBHS 4 BBITEKAaeT yciaoBue B.

Takum 00pa3oMm, 3amada OMHMCBHIBACTCS MOJICIBIO JMHEHHOTO NIPOrpaMMHUpPOBaHMS, HMeromeld 19
orpaHuveHuil B (hopMe paBEHCTB M HepaBEHCTB U 13 mepemMeHHbIX.* OnTuMalbHOe pelIeHne, HaliIeHHOe ¢
MOMOIIBIO CTIEIUATBHOM KoMIbloTepHO# niporpammbl Ha [IK IBM PC/AT, umeet Bu:

K=0683176,44; 4, =0; A, =0; A; =2 672,49; A,= 7 667,67,
A, =0;
’ As = 0; B= 461 836,6; B; = 325 328,4; B; = 344 497,6;
C,=2213398;
C,=229 665; D, = 0.

* HOCJ’IG,HHI/IC JABa OIrpaHUYCHUS B Oioke 4 B CUITy HCOTPpHUUATCIIBHOCTU MCKOMBIX IMCPEMCHHBIX BBIMOJHAKOTCA BCErjaa, U UX
MOXKHO HC€ YUUTHIBATDb.
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bnarogaps mnony4eHHOMY ONTUMaldbHOMY pELIEHUIO yAaloch OOECHe4YuTh YyIUIaTy B CPOK
o0ycioBieHHbIX KOHTpakToM 150 000 momn. u BMecTo He0OXOMUMBIX Jisi KOHEUHBIX pacyeToB 600 000 mo.
(750 000 - 150 000 = 600 000 mom.) 3apabortats K = 683 176,44 noi., 4acTh U3 KOTOPHIX CIIOCOOCTBOBAIA
YMEHBIIICHUIO JTOJITOBBIX 00s3aTeNILCTB MO0 KOHTPAKTY (Ha 13,86 %).

OnTumalibHOE pellIeHUEe IO0Ka3bIBaeT, KaKUM HEOYEBHUJHBIM 3apaHee, HO 3(P(PEKTUBHBIM CHOCOOOM
pacrpeneNnsaoTCs HHBECTUIIMOHHBIE PECYPCHI M0 MeCsllaM pealn3aluy MPOeKTa.

OTO NIEMOHCTPUPYET BO3MOXKHOCTH JIMHEWHOTO MpOTrpaMMHUpOBaHus, o0ycioBiuBas 3((EeKTUBHOCTH
TOT0, YTO Ha MEPBbIIl B3I TAKOBBIM HE Ka3aJloCh.

3agaua 5.2. B Tabmn. 5.3 oTpaskeHsbI ATh MPOEKTOB, KOTOPBIE KOHKYPHPYIOT MEXITy COOOH 3a MoIydeHue
WHBECTUIIMOHHBIX (POHAOB KOMMaHuU. Mbl BUANM, KaKU€ HaJUYHbIE JEHbIU OYIyT MOTY4YEHBI HA BIOKEHUE
OJIHOTO J10J11apa.

Tabmuua 5.3
l'on D¢ GekTHBHOCTh MHBECTHLIMOHHOTO MTPOCKTA Ha OJMH
BKJIa/IBIBACMBIi 10JIap
A B C D E
Ilep - 0 - - 0
BBIi 1,00 1,00 1,00
Bro +0,3 - +1,0 0 0
poit 0 1,00 0
Tper +1,0 +0,3 0 0 -1,00
uii 0 0
Yers 0 +1,0 0 +1,7 +1,4
epTHII 0 5 0

Hampumep, npoekT 4 - 3TO MHBECTHULMH, KOTOPbIE MOXHO CJENaThb B Hadaje NEPBOro roja Ha JBa
CIIEIyIOIIMX I'0J1a, IPUYEM B KOHIIE 3TOT0 K€ I'0/1a MOXHO BO3BpaTuUTh 30 LIEHTOB Ha BIIOKEHHBIN J0iI1ap, a
B KOHLIE CJIEAYIOLIETO ro/la MOXKHO JOMOJIHUTENIBHO NOJY4YUTh eme | nos. MakcumaiibHast cyMMa, KOTopas
MOKET OBITh BJIO’KEHA B 3TOT MpoeKT, cocTarisgeT 500 000 mou. [TpoekT B MOIHOCTHIO aHAIOTUYEH MPOEKTY
A, HO BJIOKEHHE JEHEr MOXHO CJIeJaTh TOJbKO B Hayaje CIEAYIOUIEro roga u T.4. JleHbru, nojy4yeHHbIe B
pe3yabpTaTeé MHBECTULHMM, MOXHO PEUHBECTHMPOBATH B COOTBETCTBHM C IIPEUIOKEHHOM cxeMmou. B
JIOTIOJIHEHNE K 3TOMY KOMIIAHUS MOXET MOJy4daTh 1Mo 6 % TOJOBBIX 32 KPATKOCPOYHBIM BKJIaJ BCEX JICHET,
KOTOpbIE HE ObUIN BJIOXKEHBI B MHBECTUIIH B JAHHOM TOJTY.

VYV komnanuun umeercss 1 000 000 mon. mns mHBecTMnM. OHA XOYET MAaKCUMHU3MPOBATH CYMMY JEHET,
HaKOIUJICHHBIX K KOHeUHOMY rnepuoay. Chopmynupyem 3agady JTMHEHHOTO MPOrpaMMHUPOBAHUS M MOIYYHM
peuenre Ha OBM.

Pemenne. IlocTpoMM 5SKOHOMHMKO-MAaTéMaTH4ECKYl0 MOJENIb U IPUBEIEM IodydyeHHoe Ha OBM
ONTHMAaJIbHOE PElLIECHHE.

O6o3HaueHus:

a;, by, c;, d;, e; - nuBectunuu B nipoekThl A, B, C, D, E cooTBeTCTBEHHO; MHIEKCHI 1,2,3 yKa3bIBaOT
IIEPBBI, BTOPOU U TPETUM I'OJIbl BIIOKEHUS UHBECTULINI;

S1, S2, §3 - CyMMBI, KOTOPbIE MOYKHO MOJIO)KHTh MOJ KPaTKOCPOUYHbIE 6 % COOTBETCTBEHHO B NEPBOM,
BTOPOM, TPETHEM I'OJ1aX.

DKOHOMMKO-MaTeMaTH4eCKasi MOJEIIb:

a) B MPOEKT A B MIEPBBIA TO HE MOXKET OBITh BiioxkeHO O0osee 500 000 mod.:

a; <500 000;

0) mockonbKy y kommanuu umeercs 1 000 000 moxn., TO BO Bce MPOEKTHI 3Ta CymMMa JOJDKHA OBITh
BJIOKECHA B IIEPBOM T'oAly (MHAUY€ K KOHEUHOMY MEPUOTy KOMIAHHs HE MAKCUMU3UPYET CBOMX HAKOIIJICHUN):

ap +c;+d;+s;=1000000;

B) aHAJIOTUYHBIN OalaHC HA BTOPOU TOA:

0,30a; + 1,1c; + 1,06s; = b; + 52;
T') aHAJIOTHYHBIN OaaHc HA TPETHH rOJ:
a; +0,3b, + 1,065, =e; + 535

1) MAKCUMAaJIbHBIN 10X0/1 K KOHEYHOMY MEPUOJTY:

bg + 1,75d1 + 1,463 + 1,0653 — max.
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[TonmyueHHOE ONTHMAIbHOE PEILICHHE:
a, = 500 000 gpon.; d; = 500 000 non.; e; = 659 000 nox.;
s, = 150 000 mon.
MakcumanbHbId 10X04 K KOHeuHOMY nepuoay paBeH 1 797 600 noin., 4TO yKa3bplBa€T Ha BBICOKYIO
3(pPEKTUBHOCTh MHBECTHMLMOHHOrO mporecca (mpupoct Ha 79,76 %). OcranbHble HE IpPUBEICHHbIE
3HAYCHHS YKa3aHHBIX IEPEMEHHBIX MOJIEIIN PaBHBI HYJIIO.

5.2. OHEHKA TEKYIIEH CTOUMOCTH ®UPMBI

Bynem paccmarpuBaTh SKOHOMHUYECKOE MOBEJCHHE HEOIPAaHMUYEHHO AOJINO PadoTarollel aKIUOHEPHOU
(UPMBI B yCIOBUAX HEONIPEIEIEHHOCTH.

[Tokaxxem, 4To st Takod (UPMBI, QYHKIMOHUPYIOIIEH BO BPEMEHH, CYLIECTBYET IMPOCTOE MPaBUIIO,
KOTOPOMY OHa JIOJDKHA CJIEJJOBATh, YTOOBI MAKCUMHU3UPOBATh CBOIO IPUOBLIb: MAKCUMUSUPOBANL MEKY2YYIO
cmoumocmsy upmoel (BKIOYAs ¥ CTOMMOCTD MOTEHIIMAIBLHON BO3MOXKHOCTH BBIITOJTHEHHS €10 TIPOCKTOB).

5.2.1. YUCTASA IIPUBEJEHHASA CTOUMOCTD (BE3PUCKOBASA CUTYALIUSA)

JlaeTcst OTBET Ha BOMPOC: CKOJIBKO BbI CETOJIHS 3aIlIaTUTE 3a MPOEKT, KOTOPhIN uepe3 roa aact 100 mosn.
noxona? Ilmara cocraBnser X noi., r - 3aJaHHBIM MPOLEHT NpuObUM (# % TOJOBBIX - KO3(PPHUIHUEHT
JTUCKOHTUPOBAHUA):

X(nﬁ):mo Joxn., OTCIoaa X=ﬂ Jon.

r
I+—
100

PaccMoTpuM  0G€3pUCKOBYIO CUTyallMIO, KOTOpas oOecredynBaeTcsi TOCYIapCTBEHHBIMU IIEHHBIMH
Oymaramu (oOmuranusMu, cepTudrukaTamMu 1 T.11.).
OO1ee MpaBUIIO: €CJIU Yepe3 ¢ JIET MbI MOJIYYHM YUCThIE HATMYHBIC B CTOUMOCTHOM BhIpaxkeHuu NCF, To
NPUBECHHAS K HAYQJIbHOMY MOMEHTY CTOMMOCTB IIpoeKkTa PV paBHa:
NCF

1+—— R (5'1)'
100 '

Bennuuny PV MOXHO MHTEpPIPETUPOBATh KAK CYMMY 0’KHJAEMOTO J10X0/1a MUHYC IPOLIEHT Ha KaluTall B
Ka4yeCTBE KOMIIEHCALUU 3a OJKUaHME.

Ucxons u3 popmysl (5.1) BEIIBUM HEKOTOPBIE IPAKTHUECKU BayKHbIE 3aKOHOMEPHOCTH.

1. CymectByer oOpaTHasi 3aBUCHMOCTb MEXIy BEIWYUHOW PJ W TPOIODKUTEIBHOCTHIO TIEPHOJA
BpEMEHH, uepe3 KoTopyto cymma NCF Oyzaet noiydena: PV ans nepuoja ¢ Oyaet 6oJbiie, yeM Ul Ieproaa
t +i. JIpyrumMu coBaMu, CETOJHSAIIHUE AEHBIM TOPOXKE 3aBTPALIHUX 0adice npu Omcymcmeuu ungaayuu. A
UHQIIALUS 3TOT IPOIECC TOIBKO YCUITUBAET.

2. CymectByeT oOpaTHasi 3aBHCHMOCTh MEXIy BenuunHoi PV mpu ompenenenHoMm pasmepe NCF u
K03(pPULIMEHT AUCKOHTHpOBas r: yeM Ooiblie », TeM 3HaueHue PV menbuie npu NCF = const, T.e. 4eM
Oosnble 7, TeM 00JIee CeroAHAIIHNE AEHbIH JOPOXKE 3aBTPALIHUX.

3. CymectByeT npsimas 3aBUCUMOCTb Mexay PV u NCF npu (GUKCUpOBAaHHBIX 3HAYCHUAX 7 U MEPHOC
BBINJIATHI f.

[lycTts B TeueHue nepuoza ¢ Mel nosydaem: yepes rog — NCF; , uepes 2 roga — NCF»,..., yepe3 f JeT —
NCF; v myCTb 1, — €XKETOHBIN MPOICHT Ha KaIUTaJl, KOTOPBIA MBI MTOJIy4aeM depes ¢ JIeT (MpenoiaraeTcs,
YTO TMPOLEHT Ha KalHuTal MOXKET €XEroJHO MEHSThCA, KaK 3TO M Habogaercs Ha mpakTuke). Toraa
IIPUBEICHHAs K HAYaJIbHOMY MOMEHTY CTOMMOCTb P} paBHa:

T i
PV = Z_ﬂ_—

1= re 1
I+—1 -
100

CyTtb hopmynisl (5.1) mpu pa3inuyHBIX 3HAYCHUAX 2 rpadudecKu oTpakeHa Ha puc.S.1.

PV =
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PV
100
r=3
r=6
=8
~10
0

Puc. 5.1. Temnvt cnada pV 6 3agucumocmu om epemeru u Ko3@@uyueHma OUCKOHMUPO8arus
IIpumep S.1. ITycts B koHLe 1986 r. pykoBonacTBy onHoi u3 ¢upm CIIA npeasnoxunu yyacTBOBaTh B
CTPOUTENLCTBE W IKCIUTyaTallud HOBOro oduca B TeueHue 6 jer. CTpOUTEIbCTBO JOJDKHO HadaThes |
suBaps 1987 r. u 3akonunThes 31 nexkadps 1987 r. Jloxoasl OT cauu 31aHus B apEHLy U PACXO/bl H3BECTHBI
C OTIPEICTICHHOCTHIO U TIPEICTABIICHBI B TAa0J. 5.4 (1iudphl YCIOBHBIE).

Ta0nuua 5.4
Ton ApeHHbIe 3arpatsl, Yucras
IUIaTeXH (JOXO0N), TBIC. JOJIL. npudbLe NCF, ThIC.
TBIC. JI0JI. JIOJT.
1988 325 200 125
1989 425 250 175
1990 525 300 225
1991 525 300 225
1992 525 325 200

[Ipenmonaraercs uisi MPOCTOTHI, UTO IJIATEXKU U MOCTYIUICHUS UMEIOT MECTO B KOHIE Ka)xaoro raaa. B
koHIEe 1992 r. croumocTs 31aHus cocTaBisia Obl 1 MiiH non. KakoBa nmpuBeneHHas CTOUMOCTD ( K Havaity
1987 1.) mpoekta B kKoHue 1992 r. - nauane 1993 r., ecnu TPOUEHTHBIE CTABKU TOCYJapCTBEHHBIX

O6JII/II‘aIII/II/I, COOTBECTCTBYIOIIMEC OAHOMY, IBYM, ... , LICCTHU I'OJlaM, 6YIIYT TaKMMH, KaK IIOKa3aHO B Tadi. 5.5?
Tabmuua 5.5
Ton 1 1 1 1 1 1
BBITIATHI 987 988 989 990 991 992
IIponientH 5, 6, 6, 0, 6, 7,
ast craBka (T 75 00 25 50 75 00

B 1987 r. 3manme eme ctpousiock ¥ mpudbua He naBaio. [loatomy NCF; = 0.
C yuerom naHHbIX Taba. 5.4 u 5.5 npuBeneHHast K HayaabHOMY MoMeHTY (1987 r.) crouMocTh mpoekTa
PV (cTtpouTensCTBO 3/1aHUA U clada €r0 B apEeH]ly) paBHA:

0 125000 175000 225000 200000 1000000
V= -+ —+ T+ ~+ —+ —=
(1,0575)'  (1,06)>  (1,0625)° (1,0675)°  (1,07) 1,07

=1 393 966 non. (5.2)
IIpumep 5.2. PaccuntaeM 4UCTYIO IPUBEACHHYIO CTOMMOCTD NpoekTa NPV. OHa paBHa pa3HOCTH MEKIY
MPUBEJACHHON CTOMMOCTBIO BCEX HAYAJIBHBIX MOCTYIJIEHUIM OT MPOEKTa M TEKYILEH MIaTON 3a MPOEKT:
NPV = PV - nnara 3a poeKT. (5.3)
[Iycts cormacHo ycnoBusiM mpumepa 5.1 ¢upme mnpemnoxunn 33%-HOe yyacTHE B IIECTUIIETHEM
coranienuu 3a 450 teic. gon. Torna st pupmbl
NPV =0,33*1 393 966 - 450 000 = 10 009 non. 54)
Takum o6pazom, ¢ momoripio Gopmyn (5.1) - (5.4) oTpakeHa SKOHOMHKA OJHOTO MPOEKTa (HUPMBL.
[ToreHunanbHbIE BO3MOKHOCTH (PUPMBI MOXKHO OXapaKTEpU30BaTh, 110 CYLIECTBY, HOPT(EIeM ee IPOEKTOB.
LenHocts ¢GupMbI - 3TO ee YucTas MPHUBEACHHAs CTOMMOCTb IUTIOC YHUCTas NMPHUBEIEHHAs CTOMMOCTh
nopTQens MPOEKTOB, T.€. CyMMa YHUCTHIX MTPUBEICHHBIX CTOMMOCTEH MPOEKTOB MOPTQEIIS.



48

Kakum oonswcrno 6vims 0enosoe nosedenue Gpupmul, sHceraroujeti MaKkCUMUuupo8ams C8010 NpUEedeHHy0
cmoumocmas?

[Tycth ¢pupma mpencTaBisieTcs COBOKYIMHOCThIO 7 TIpoekToB. CTaHEeT N oHa Oorade, MpHOOpeTs ere
onuH, (n+1)-#, mpoekt? OUYEBHIHO, YTO YHCTas MPUBEICHHAs CTOMMOCTh (DUPMBI YBEITUUUBACTCS, €CIIH
npenenbHas BbITOAa (MpUBEIEHHAS CTOMMOCTH JIOTOJHUTEIBLHOTO MPOEKTa) Oyaer Oonblle MpeesibHbBIX
3arpar (TOTrO, YTO MBI 3aIUIATHIIM 33 JOTOJIHUTEIBHBIA MPOEKT), T.€. UpMa CTaHET Ooraye, eciu wucmas
NPUBEOEHHAs. CIMOUMOCHb OONOTHUMENbHO20 NPOEKMA NOA0HCUMENbHA.

®upmMa MOXKET BBIUTPATh OT COKpAILlEHUs, TPOJaB MPOEKTHI (KaluTai), KOTOpble UMEIOT OTPULATEIbHYIO
YUCTYIO MPUBEICHHYIO CTOMMOCTb. 10, UTO HEBBIFOJHO JAaHHOH (GupMe, MOXKET ObIThb BBITOJIHO APYTOii,
MO3TOMY TaKHE€ IPOEKTHI MOTYT KyTIHTh.

Wtak, 4T00bI MaKCHMMHU3UPOBATh LIEHHOCTh (CTOMMOCTH) (PUPMBI B YCIOBUAX OIPEAETCHHOCTH, HYX HO
proOpeTaTh KarmuTaid (OCYyIIECTBISTh MPOEKTHI) C MOJIOKUTEIbHBIMA NPV 1 M30aBISATHCS OT KamuTalla ¢
oTpuLaTeabHbiM NPV

CormacHo ¢opmynie (5.4) TpeIOKEHHBIH MPOSKT WMENT YHUCTYH0 MPHBEACHHYIO CTOMMOCTH
NPV=10009101.>0, onHako eciu Obl mpu Toii ke (33 %) mone ydyacTus ILieHa 3a 3TO y4acTHE COCTaBIIsLIa
470 000 mon. (Bmecto 450 000), To NPV =-9 991 non. <0, T.e. TAKOH MPOEKT CJICIOBATIO ObI OTBEPTHYTh.

TakuMm 00pa3oM, B YCIOBUSAX OMPEIEICHHOCTH OTHOCUTENBbHO Malbie Iudpsl B pazuuie (450 000 u 470
000 moit.) 3aTpaT 3a y4acTHeE B MPOCKTE MOTYT PEIIUTh CyAbOY MPOCKTa ¢ TOYHOCTHIO JI0 HA00OPOT.

5.2.2. KOOOPUINHUEHTHI AJMCKOHTUPOBAHUA J1JI1 PUCKOBAHHOI'O ITPOEKTA

Koadduuumentsr 7, - NpoUEHT Ha KamuTal, - Kak YXKe YINOMHHAJIOCh, HHAye eIe Ha3bIBalOT
k02 punmeHTaMn TUCKOHTUPOBAHUSL.

KospduuneHnTsl NUCKOHTUPOBAHUS OT peanu3alid PHUCKOBAHHOIO IPOEKTA JOJDKHBI OBbITh BBIIIE
COOTBETCTBYIOIIUX OE3PUCKOBBIX (rapaHTHPOBAaHHBIX) K03(PHUIIMEHTOB, YTOOBI KOMIIEHCHPOBATH (pupme
pHCK:

rij =r; T IPEMMs 3a PUCK IS j-TO IPOEKTA,

T/I€ 7, - TApAaHTHUPOBAHHBIA KOAPDUIIMEHT TUCKOHTHPOBAHUS B roay f (puc. 5.2).

B mpakruke skonomuku CIHIA npemus 3a puck 3agaeTcs B BUIE IKCIIEPTHBIX OLIEHOK (Tabi. 5.6).

n

C yyeTom pucka

0

t
Puc. 5.2. I'apanmuposannbwlii Ko3@duyuerm OUcCKOHMUpoB8anus 6 200y t U ¢ Y4emom pucka

Taobnuma 5.6
Xapakrep IIpemus 3a
IINQASILLTA NIACILC 0
HuzkopuckoBanH 3
EITL
CpennepuckoBaH 6
HEIA
BricokopuckoBan 9
LILIIA

YeM BbllIE CTENEHb PUCKOBOCTU NPOEKTA (IpeMUs 3a PUCK), TeM OOJbllle 3HAUYEHUS 3HAMEHaTelled B
dopmyrne (5.2) U COOTBETCTBEHHO MEHBIIIE 3HAYCHUE NPUBEACHHOW CTOMMOCTH IPOEKTa M TEM MEHee
OXOTHO MHBECTOPBI CKJIIOHHBI BKJIAJbIBATh KAllUTAJIbl B TAKUE MPOCKTHL. JTa CUTyallUs XapaKTepHa cerdac
st Poccun u ipyrux crtpan CHT'.

Otcrona BBIBOA: eciii (pupMa XOYeT IMOCTOSHHO TOBBIIATh CBOK CTOMMOCTH, PAaBHYIO CTOMMOCTH
BEAYIIMUXCS €10 MPOEKTOB, OHA JIOJDKHA MPUBJIEKATh K cebe JoBepHe MOTEHIMAIbHBIX HHBECTOPOB, YMEHb-
niasi IPEMUIO 33 PUCK U MOBBIIIAS TEM CAMBIM CTOMMOCTD IIPUBEICHHBIX K HAYAJIbHOMY MOMEHTY IIPOEKTOB.
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HpHBnequHe JOBCpHA BKIHOYACT CBOCBPCMCHHYIO BBIIUIATY AWBUACHAOB, APYIAC AKThl B3aUMHOIO
noBepusi. TakuM 00pa3om, MOCTOSTHHO JEUCTBYIONICH HA PhIHKE KamuTana (GupMe BBITOJAHO OBITh YECTHOM,
9TO IIOBBIIIACT €€ HpI/I6LIHI/I 3a ,Z[HI/ITeHbelﬁ Iepuoa. BGI[CHI/IG HWHBCCTUIIMOHHBIX IIPOCKTOB OYCHb
3aTpyIHSAETCS B 9KOHOMUKE BOOOIIIE, €CIIH TepsIeTCsl JOBepre NHBECTOPOB.

5.3. OHEHKA IIEPCIIEKTUBHOI'O ITPOEKTA

Panee ™Mbl cMOTpenu Ha mpoONeMy MaKCHUMH3AIMM TPHOBUTM C TOYKH 3pPEHUS JUHAMUKHA W
HeomnpeaeneHHOCTU. OTHOCUTENBHO AMHAMUKH YCTaHOBJICHO, YTO «CETOAHSIIHNE IEHBIH JOPOXKE 3aBTpalll-
HUX». B Wactm Qakropa HEONPEIEICHHOCTH J0Ka3aHO, 4TO KOA(PQPUIMEHT JAMUCKOHTUPOBAHUS JOJKCH
YBEIIMYUBATHCS 32 CUYET «IPEMHUU 33 PUCK» U 10 TOW MPUYMHE CHUKACTCS MPHUBEICHHAS K HAYAIbHOMY
MOMEHTY CTOMMOCTB ITPOEKTA.

Teneps paccMOTPUM, KaKHe IPOCSKTHI PUPME CIIeIyeT NPEANPUHIUMATS.

Cormnacao dopmyie (5.3) uyncras mpuBeICHHAsT CTOUMOCTD MTPOEKTA PaBHA NMPHUBEACHHON K HAYAJIbHOMY
MOMEHTY CTOMMOCTH MPOEKTa MHUHYC MPUBEACHHBIE 3aTpaThl Ha €ro ocyulecTBieHue. 3anuineM (Gopmyiy
(5.3) mo-gpyromy:

r E(NCF,
E(VPY,)= E(PY))-Cyy = 3 tt) s, (5.5)

= r. 1
1+ —
100

rae E — mMareMaTH4ecKkoe OKuaHue.

Ecnu E(NPV) > 0, j-ii IpOEKT clieayeT NPUHSITb.

Ecmu E(NPV) < 0, j-il IpOeKT claeayeT OTKIOHUTD.

[Iponenypa peanusanuu 3TOro MpaBuia CieIyromas:

1. Cnporo3upoBaTh CIPOC U MOIYYUTh OKHIAEMYIO BBIPYUKY (IIOCTYIUIEHHs) OT j-ro mnpoekta E(R;) B
nepuon f.

2. CiporHo3upoBaTh 3aTpaTsl (OLEHUTH UX) U MOIy4uTh £(Cj).

3. Paccuurars E(NCF;,) = E(R;) — E(Cjy).

4. C ucnonb3oBaHueM Tadi. 5.5 u 5.6 onpeaeauTs 7j.

5. IlomyuuTs 0XKAaEMYI0 IPUBEIECHHYIO CTOUMOCTS j-ro Ipoekta E(PV)).

6. BpluecTp TEKyIIyIO LIEHY j-TO MpoeKTa (MpUBEICHHBIC U3JEPKKU Ha MPOEKT) U COMNIacHO (popmysie
(5.3) nonyuuts E(NPV)).

[TpounmocTpupyeM peanu3aiio 3TUX MPaBUII Ha CIAEAYIOLUIEM MPAKTUYECKOM MPUMEpE.

PaccmarpuBaercst Bonpoc o npuoOperenun pupmoit HoBoro odopynoBanus 3a 5,3 MJIH J07. (ajnee Bce
nrudpel yCIOBHBIE, HO NMPpUOMKeHHbIe K peanbHbiM 1 Gupm CIIIA) [11]. OGopyaoBanue TOro ke THIa,
4yTo M ocTajgbHoe Ha ¢upme. Ilpeamonaraercs Mcmonb30BaTh 3TO 000PYAOBaHHE B TEUYEHHUE IATH JIET, a
3ateM npoaath. Cieayer oCyIecTBIATh 3TOT MPOEKT UM OTKIOHUTD €ro?

Memnexepsl GUPMBI TOTOTOBIIIH CIIEAYIONTYI0 HHPOPMALIHUIO.

3atpatbl Gupmel - cpeanue (A - average) m obmmue (7- total) Ha eAMHMIYY MPOMYKIIMH OMHUCHIBAIOTCS
COOTBETCTBEHHO (pOPMYJIaMU:

AVC =20-30+0,25 Q%
TVC = AVC*Q,

rae Q - BBITYCK NPOAYKIUU B MJTH €IUHUI] B TOJI.

[Iporuo3 neHs! (ONTUMUCTHYECKON, HaubOJIee BEPOSATHON U MECCUMUCTUYECKOM) Ha TPOILYKIUIO (DUPMBI
10 TOJaM peaTu3aIiy MPOEKTa ¢ YYETOM BEPOSITHOCTEH €€ BOSHUKHOBEHHS OTpa)keH B TaouI. 5.7.

Tabnuna 5.7

l'on I{ena Ha npoayKIUIO (DUPMBI, IO,
OnTumucTu Haubonee [Teccumuct
yeckas (0,3)* | BepositHas | mueckas (0,2)
0.5)
[lepBoii 20 15 7
Bropoit 20 15 10
Tperuit 24 20 10
YeTBepThlii 24 20 15
[IaTh1i1 24 20 15
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* B ckoOKax yka3aHbl BEPOSITHOCTH COOTBETCTBYIOIIMX IICH.

OnTuManbHbI  BBIMYCK MNPOAYKLUMHM W OXHJaeMas BbIpydka [0 ToJaM peaju3aluyd IpoeKTa
npenacraBieHsl B Tabn.5.8. Oxugaemast BoIpyyka pacCUMTHIBACTCSA KaK MATEMAaTUYECKOE OXKHIaHUE C YUYETOM
BEPOSATHOCTEH MCXOJIOB coryiacHo Tabi. 5.7. Hanpumep (nepBas mudpa cBepxy B MOCISAHEH KOJIOHKE TaOJI.
5.8):

10,2=16*0,3+ 10,7 *0,5+0 * 0,2.

3Hass 00beM BBIYyCKa, MOKHO OIpPEAENTUTh TOJHbIE MEPEeMEHHbIE 3aTpaThl U, MPHUOABUB €XKETOAHbIE
(bHKCHpOBaHHBIG 3aTpaThl, OMPECACIIUTL MOJHBIC CKCTOAHLIC 3aTpPAaThl. HyCTB B HaAlICM CJIy4dac CKCTOAHBIC
(buKcHpOBaHHBIE 3aTPAThl COCTABIAIOT 3,5 MIIH J01.

Tabauma 5.8
OnTUMansHLIA BBITYCK Bboipyuka, Oxu-
(100 TbIC. €en.) npy LEHE MJH 01. B TOA llaemas
BbIpYti-
Ton MaKCH- | yMme- | MHMHH- | MaKCH- | yMe- | MHHH- xa,
MaNb- | peH- | Manb- | Manb- | PeH- | Malb- | wpy
HO#H HO#H HOM Has Has Has non.
(20 (15 @ B roa
jon) | mon) | nmon.)
Mepeuii | 8 7,1 0 16 | 107 | o0 10,2
Bropoit 8 7,1 0 16 10,7 0 10,2
Tperuit 8.6 8 0 20,6 16 0 14,2
YeTeep- 8,6 ‘8 7.1 20,6 16 10,7 16,3
Tbli
NaTeiit 8,6 -8 7.1 20,6 16 10,7 16,3

B 1abun. 5.9 npuBeneHb! NOMHBIE 3aTpaThl IPU Pa3IMUHBIX LIEHAX U Pa3JIMYHBIX BEPOSTHOCTAX UCXOJIOB.

Tabmuua 5.9
Ton [lonHble 3aTpaThl, MIIH A0J. B TOA Oxun
IIpU IIeHe aeMbIe
TIOJTHBIC
BBICOK ymepe HHU3KO 3aTparsl,
oii (0,3)* HHOH i (0,2) MJIH JOJL
0.5) B rox
[epBbrii 13.1 11,5 3,5 10,4
Bropoit 13,1 11,5 3,5 10,4
Tpernit 14,4 13,1, 3,5 11,6
UerBepThlit 14,4 13,1 11,5 13,2
IIsTeiid 14,4 13,1 11,5 13,2

* B ckoOkax YKa3aHbl BEPOATHOCTU COOTBETCTBYIOIINX LICH.

Pacuet oxuaeMbIX MOJHBIX 3aTpaT (BEPXHEE YUCIIO B IPABOU KOJIOHKE, cm. Tabm. 5.9):
10,4=13,1 *0,3+11,5*0,5+3,5*0,2.
[TonyuuB u3 Tabma. 5.8 u 5.9 oxkumaEMyI0 BEIPYUYKY U 0KHJAAEMbI€ 3aTPaThl, KOMOMHHUPYEM PAaCCUUTAHHbBIC
TaHHbBIE U MOJTYYaeM OXHIaeMble YUCThIE IOCTYIIEHHUS 110 TOJjaM B MIIH A0J., T.e. E(NCF)), Tadn. 5.10.
Tabmuna 5.10
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Ton Oxuna Oxuaemas Oxuia Oxuna
emMblie BBIPYYKa OT eMbIe eMblie

MOCTYILIe- TIPOJAKH MTOJTHBIE YUCThIE

HUS 000py10BaHUS 3aTpaThl MOCTYIUIEH

ust
Iepsbrit 10,2 - 10,4 -0.2
Bropoit 10,2 - 10,4 -0.2
Tpernii 14,2 - 11,6 2.6
YersepT 16,3 - 13,2 3.1
BRI

[Tt 16,3 3,5 13,2 6.6

Teneps onpenenseM KO3GUIHMEHT TUCKOHTHPOBAHUS, CIUTAs POEKT CPEITHUM MEXKIY PUCKOBAHHBIM H
BBICOKOPUCKOBAaHHBIM. C y4yeToM JaHHbIX Tabj. 5.6 mpuMeM NpeMulo 3a pUcK, paBHyo 7,5 %. B pesynbraTe
MOJYYHM MPUBEICHHYIO CTOMMOCTb IpoekTa (Tadi. 5.11).

Tabmuma 5.11

T'oa Capau-- | [pemus | Jluckout, | Oxupae-| [lpuseneHHasn
* | THpoBaH- | 3a pHcK, % Mbl€ CTOHMOCTh
HbIH % YHCTbIE NPOEKTa,
TIPOLEHT NoCTy e MJIH JIOJ.
r, % _ HuA B FOA
E(NCF),
MJIH Z071.
B roa
i 5 13,25 -0,2 —i——0177
TlepBoiii 5,75 7, , ) 11325 ,
0,2
Bropoii 6,00 75 13,5 -0,2 - - =-0,155
: 1,135
i 3,75 2,6 28— 1766
Tperuit 6,25 7.5 13, , 375
- 3,1
Heraep 6,50 7,5 14,0 3,1 —=1835
Tl 1,1
MaTeiit 6,75 7.5 14,25 6.6 6.6 =339
ATHINA ) 5 2 ), 4y

Bcero 3a 5 niet npuBeeHHAas: CTOMMOCTD MPOEKTa COCTABUT:

-0,177 - 0,155 + 1,766 + 1,835 + 3,39 = 6,659 muH noin.

Yucras npuBeieHHas CTOUMOCTh pacCMaTPUBAEMOT0 j-TO MPOEKTa 3a 3TO K€ BpeMsl paBHa:

E{NPV;) = 6,659 - 5,3 =1,359 mnH non. > 0, (5.6)

rae 5,3 MIIH J0J1. - 3aTpaThl Ha pHoOpeTeHrne 000pyA0BaHuUs MO EPBOHAYAIBHOMY YCIIOBUIO.

BeiBon. IIpoekr cienyer mnpuHATb. Bce IpencTaBieHHBIE pPacdyeTbl BBIIOJHEHBl Ha YpPOBHE
MAaTEMaTHUYECKUX OKHUJIAHUH, MO3TOMY JACHCTBUTEIBHBIA pPE3yJbTAaT B OTHOIICHUM YHUCTOW MPUBEACHHOH
CTOMMOCTH MPOEKTa MOXKET OTJIMYaThCcsi U B Ty, U B JIPYIyl0O CTOPOHY. TeM He MeHee, HECMOTps Ha
MpUOIMHKEHHOCTh pacuera, 9mo 000CHO8aHUe NPOeKmd, d He NPUHAMUE pPeuleHus «No UHMYUYUU» Ulu
npocmo 8onesoe peuieHue - 6e3 060CHOBAHUA.

5.4. AIBTEPHATUBHBIE METOJBI IIPUHATHUA ITPOEKTA

Kpome onmcanHoro Hambosiee TOYHOro, HO U Haumbojee TPYJOEMKOTO MeETOoAa HPUHATHA
MHBECTUIIMOHHBIX PELIECHUI UCIIONIBb3YIOTCS IPYTHE METO/IbI, ONPEAEISIEMbIE CIEAYIOIUMU KPUTEPUSMHUL:

* CPOK OKYIIa€MOCTH;

* IpUObLIb HA KAIUTA,
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* BHYTPCHHSISI HOpMa MPUOBLIH.

PaccMoTpuM CyTh 3THX METOJIOB.

Cpox okynaemocmu. ITO TIEpHOJA, B TEUEHUE KOTOpPOro (upmMa BEpHET HauyalbHbIE KalUTaJIbHBIC
BJOKeHUs. Ecnu cpok oKynaeMocTu MeHbIlle 33JaHHOI0 HOPMATUBHOI'O CPOKa, TO MPOEKT npuHuMaetcs. B
IIPOTUBHOM CJIy4ae OTBEpPIaeTcs.

Ipumep 5.3. Ilyctb g1 paccMOTPEHHOro B pa3fl. 5.3 MHBECTUIHMOHHOTO IPOEKTA YCTaHOBJICH
HOPMATHBHBIM CPOK OKYNAaeMOCTH KallUTaJbHBIX BIOXXEHHH 3 roja. HavanbHble KanuTanbHbBIE BIOXKEHUS
OBLITM OTIpe/IeIICHBI BBIIIE M PaBHBI 5,3 MJIH J0J.

U3 tabn. 5.11 oueBugHBIM 00pa3oM moiyyaetcs tadu. 5.12.

[TockonbKy HalW4yHBIE KAaNMTAJOBIOKEHUS paBHBI 5,3 MIIH JI0JI., TO IPOEKT OKYNMTCA, KaK BUAHO U3
Tab1. 5.12., numip yepes 4 roja npu HOPMATUBHOM cpoke 3 roja. [1o3ToMy mpoeKT J0KeH ObITh OTKIIOHEH.
Takum 00pa3oM, HCIIOJIB30BAHME KPUTEPUS IO CPOKY OKYNAEMOCTH MOKET MPUBECTU K OTKIOHEHUIO
WHBECTHUIIMOHHOTO MPOEKTa C MOJOKUTEIbHON OXXUAAEMON YHUCTOM CTOMMOCTBIO (OHA y Hac Oblla paBHa
1,359 man npon.). HerpyaHo BuzeTh, 4TO HpH JAPYTUX HOPMATHUBHBIX CPOKAX OCBOCHHS KaIUTAJIbHBIX
BJIO’KEHUI COTJIaCHO AAHHOMY KPUTEPUI0O MOKHO TaKKe MPUNUTH K MPUHATHIO MPOEKTa C OTPHUIATEIbHOM
0KHMJIaeMOM yrcTol cTtouMocThio E(NPV;) < 0. IlpuunHa B TOM, 4TO MOCTYIUIEHHUS OT NPOEKTa B Pa3HbIE
MOMEHTHI BPEMEHU He Ouckonmupytomcs. CneaoBaTenbHO, 0 3TOMY KPUTEPHIO CIUIIKOM OOIBIION Bec
IPUJIAETCSl PAHHUM IOCTYIUIEHUSIM M CIIMIIKOM Maliblil - Oosiee mo3aHuM. [locTymieHus nocie 3aJaHHOIro
CpPOKa OKyNaeMOCTH HE MMEIOT IIEHHOCTH BOOOIIE, YTO MPOTUBOPEUUT 3ApaBOMy cMbIcTy. Jla u 3amaHHBIN
HOPMATUBHBINA CPOK OKYIaeMOCTH (B JJaHHOM ciiydae 3 roaa) cyObeKTHBHBIN. Eciiu Obl B JTaHHOM mpuMepe
ObLT yCTaHOBJIEH CPOK 4 T0J1a, MPOEKT ObLIT ObI MPUHST.

Tabnuna 5.12

T'on Oxugaembic Haxonnennnie
YUCThIC 0KHaeMbIC YNCThIE
MOCTYTUICHUS MOCTYTUICHHUSI, MJTH
E(NCF}), maH nom. IIOJI.
B IOJI

IlepBbIit -0,2 -0,2
Bropoit -0,2 -0,4
Tperuit 2,6 2,2
YeTBepThiii 3,1 53
IIaTerit 6,6 11,9

Takum 00pazom, METOJI IPOCTOM, HO 3a MPOCTOTOM CTOUT OUEHb HEBBICOKASI TOUHOCTh PE3yJbTATOB, YTO,
BIIPOYEM, JIOTUYHO: 0€3 Cepbe3HbIX HAy4YHbIX HCCIICOBAHUM HENb3sl MOIYYHUTh JOCTATOYHO HAJEKHBIX
pE3yJIbTaTOB.

Ilpubvine na xkanuman. CpenHss NpUObUIL HA KallUTal MHBECTUIIMOHHOIO MPOEKTA OINpPENesseTcs Kak
CPEIHEro10Bas MPHObLIb, AEJICHHAS HA CYMMY MHBECTHIMU B MpOEKT. [IpUHATh WM HE MPUHATH MPOEKT,
OIpe/ieNsIeTCsl CPaBHEHUEM IPUOBUIN IPOEKTA € 3aaHHOM.

IIpumep S5.4. [lycts TpeOyemas cpennss HOpMa NpuObLTH MpoekTa paBHa 60 %. CymMmapHbIe YHCTbIC
MOCTYIUICHUS OT TIPOeKTa cocTaBisitoT 11,9 MaH o, B Teuenue S et (cm. Tabm. 5.12), T.e. cpemHeromoBas
npuOBUIb paBHA:

11,9

= 2,38 MIIH J1071.

HNHBecTULIMN COCTaBUIN 5,3 MJIH JOJI., ITIO3TOMY HpI/I6BIJ'IB IMPOCKTAa 6YI[CT

238 100% = 44,9%
)

4yTO MeHblIe 3aaHHbIX 60 %. Takum 0Opa3oM, MPOEKT U MO ITOMY KPUTEPUIO OTKJIOHSETCS, XOTS s
Hero coryiacHo (opmyiie (5.6) MoOMOXKHUTENbHAS OXHIaeMast YucTass ctouMmoctb E(NPV) > 0, u nipu Oonee
TOYHOH OLIEHKE MPOEKT JOJDKEH OBITh IPHHSAT.

B omimume oT KpUTEpHs MO CPOKY OKYMAEMOCTH 37eCh, HA00OPOT, CIUIIKOM OOJBIION BEC MPUAAETCS
HO3HUM TIOCTYIUICHUSIM: TOCKOJBbKY TIOCTYIUICHUS HE JTUCKOHTUPYIOTCS, YJAJEHHbIE IO BpPEMEHHU
MNOCTYIUICHUA PACCMATPUBAIOTCA KaK TCKYIIHUEC, HApPylmacTCd YCTAHOBJICHHOC BbBIIIC IIPAaBUJIO, YTO
«CETONHSIIHKE JACHBTU IOPOXKE 3aBTPAITHIX).
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Buympennss nopma npubsiiu. CyTh 3TOT0 KPUTEPHUS TPOUILTIOCTPUPYEM Ha CIEAYIOIIEM MPUMEDE.
IIpumep 5.5. PaccMoTpuM OJTHOTIEPUOIHBINA MHBECTULIMOHHBIN MPOEKT:
MHBECTUITHH, O, oo 100 000
UucTele NOCTYIUIEHUS B KOHLIE roAa, A0J. ....... 108 000
Hopma npuOsiiu N ipu 5TOM paBHa:
N 108 000 —100 000

100 000

CrnenoBaTenbHO, JJI1 OJHOIO NEPUOJA KPUTEPUM, SKBUBAJICHTHBIA MPAaBUIIy YKUCTON MPUBEIECHHOU
CTOMMOCTH MPOEKTa, ObUT OBl TAKOW: MPHUHSTH MPOEKT, €ClIi KOOPPUIMEHT JUCKOHTUPOBaHUS (ITPOLIEHT Ha
Kanuran) » MeHsuie 8 %. Jlpyrumu cioBaMu, BMECTO NPUHATHA IpoekTa ¢ uHBecTunuaMu 100 000 non. n
o1 MPUOBLIE 7 = 8 % BBITOJIHEE MPOCTO MOJIOKUTH ACHBIH B OaHK 10T p % TOJOBBIX, €CITH p>7.

[To sToii cxeme paboTarOT GUPMBI IO MPOJAKE aBTOMAIIWH, HEABMKUMOCTH B PSJI€ 3alagHBIX CTpaH.
MaimHy MOKHO KyITUTh B KpeauT 1o 6 % Tol0OBBIX, a ACHBI'H MOJIOKUTH B 0aHK 1o 9 % romoBeIx. 31ech
K03 ULIMEHT TUCKOHTUpOBaHUs » = 6 % < 9 %. Ecnu Ob1 7 cran Gomnbuie 9 %, cocToSTeNbHBIC JIOAU
MOKynaay Obl MallMHbBI 33 HAJMYHbIE, @ YAaCTh JPYTHX, BO3MOXKHO, HE MOKymnana Obl BooOuie. B pesynbrare
CIPOC Ha aBTOMAIIMHBI CHU3WICA Obl, 4TO OBLJIO OBl HEBHITOJAHO MPOU3BOIUTENSIM aBToMoOWiIel. Ha
3alaJHOM pBIHKE TaK OOCTOMT Jel0 C NpuOOpeTeHHMEeM MHOTMX TOBapoOB U YCIYI, B pe3yjbTare
3HAYUTENbHAS YacTh OOIECTBA )KUBET B KPEIUT, XOTs 3TO HUKAK HE TOBOPHUT 00 WX OEIHOCTH.

I''TABA 6 CTATUCTUYECKUE UTI'PbI

=0,08 =8%

6.1. OBLLIUE CBEJIEHUA

CozpaTeneM TeopuM CTaTUCTUYECKUX UIp cunrtaercss A. Banpa. OH noxasasn, 4To B TEOpUU NPUHATHUSA
pEIIeHUH CTAaTUCTUYECKUE UTPHI SBJSIOTCS OCHOBHBIM MOJXOA0M, €CIHM PELIEHUE MPUHUMAETCS B YCIOBUAX
YaCTHYHOUW HEOMPEIeIIEHHOCTH.

CratucTrueckue MOJIETH TPEICTaBISAIOT CO00M Wrpy JAByX JUIl (YeJOBEeKa W TPHUPOIBI) C
WCIOJIb30BAHNEM YEIIOBEKOM JIOTIOTHUTEIHHOM CTATUCTHUECKON HHPOPMAIIUH O COCTOSIHHSIX TTPUPOIBI.

OHa CyIIECTBEHHO OTJIMYAETCS OT AHTArOHUCTHYECKOW HWIPHl JBYX JIHI] C HYJICBOM CyMMOM, rie
BBIMIPBILI OJTHOI'O PaBEH IIPOUTPBIIILY APYIroro.

B crartuctuyeckoii urpe npupoja He SBISETCS pa3yMHBIM UTPOKOM, KOTOPBIN CTPEMHUTCS BBIOpATh JIs
ce0sl onTUMAaNbHBIE CTPAaTEerHH. DTOT UTPOK HE 3aMHTEPECOBAH B BBHIMTpHIIIE. J[pyroe neio -4enoBeK, B
JaHHOM CJIy4da€ CTaTHUCTHK. OH nMmeer LCJIBIO BBIUTPATh UIPY C B006pa)l(aeMI)IM IMPOTUBHHUKOM, T. €. C
IIPUPOJIOH.

Urpok-npuposna He BbIOMpAeT ONTUMAIbHOM CTpaTE€rMM, HO CTATUCTUK JIOJDKEH CTPEMUThCS K
ONPENIETICHUIO PACTIPEJCICHUSI BEPOSTHOCTEH COCTOSIHUS Tpupobl. CieaoBaTesibHO, OCHOBHBIMHU OTJIH-
YUSIMHU CTATUCTUYECKOU UTPBI OT CTPATErNUECKOM SBIISIOTCS:

* OTCYTCTBHE CTPEMIJICHHS K BBIMIPBINIY Y HUIPOKA-IPUPOABI, T. €. OTCYTCTBHE aHTAarOHUCTHYECKOIO
MIPOTUBHUKA;

* BO3MOXXHOCTh BTOPOTO UTPOKA - CTATUCTHKA MPOBECTH CTATUCTUYECKHUH SKCIIEPUMEHT IS TOTYUYCHUS
JOTIOTHUTENHHON UH(POPMAIIUU O CTPATETHSIX TPUPOJIBI.

Tax, HarpuMep, CTaTUCTHK, paboTaroumii B pupme «Omexaa», MOKET U3YUUTh MHOTOJIETHUE JaHHBIC O
MOTOJIHBIX YCIIOBUSIX B MECTHOCTSIX, TJe OJeXJa OyIeT MpoaaBaThCs, U B 3aBUCUMOCTH OT Hauboiee
BEPOSATHOTO COCTOSIHHUS TOTOJBI BHIPAOOTaTh PEKOMEHMAIMH, KyJa M KaKoe KOJIMYECTBO MapTHHl W3EIHiA
OTIIPaBJIATh, TJI€ BEITOJAHEE U HAa KAKOM YPOBHE ITPOBECTH CE30HHOE CHIDKCHHUE TICH H T. II.

TakuM 00Opa3oM, TEOpHUsS CTATUCTUYECKUX PEIICHUN SBISETCS TeOpueld MPOBEICHHS CTaTUCTHYECKHX
HaOMrOAeHUH, 00pabOTKH 3TUX HAOIIOACHUI M X UCIIOIH30BAHUS.

B Teopum cTaTUCTHUECKHX pEIICHUN OCHOBHBIC MpaBWIa MOTYT OBITh JCTEPMUHUPOBAHHBIMH H
PaHI0MU3UPOBAHHBIMHU.

B craructudeckux Urpax MCHONB3YIOTCS MOHATHS: pUCK (PYHKIMS pucka), moTepu ((PYHKIHS TOTEPb),
pemenue (GyHKIUS perieHus ), yHKIUN pacpeie/ICHUs TP ONPECIICHHBIX YCIOBHUSX.

Heo0xoauMo MOsSICHUTH MOHATHE paHOoMuzayuy. ITO CTATUCTUYECKAs MPOIEAypa, B KOTOPOH pelieHue
IpPUHUMAETCSl ciay4yailHbIM oOpa3oM. MaTtemaruueckas SHUMKIIONEIUS 3TO OIpenaesseT Oosee MoapoOHO:
«CraTtucTrueckas mpoleaypa NPUHATUS PELIeHHUs], B KOTOPOH MO HAOIIOJCHHON peanu3alui X CaydaitHoH
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BEJIMYUHBI X pelIeHre MPUHUMAETCS C MOMOIIBIO PO3BITPHIIIA IO BEPOATHOCTHOMY 3aKOHY, Ha3bIBACTCS
paHzoMu3anuen»*.

* Marematuueckas sHimknoneaus. T.4. - M.: CoBerckas sHiukioneaus, 1984. - C. 865.

BBenem yciioBHbIe 0003HaYEHMUS:

B vy () - MHOXXECTBO COCTOSTHUN NTPUPOIBL;

B. i ©; - oTAeIBPHOE COCTOSHUE MIPUPOIBL, O € (2;

A — MHOXECTBO JICUCTBUH (pEIlICHNIT) CTATUCTHKA;

a - OTJENBbHOE PEelIeHHEe CTaTUCTUKA, a € A;

L - ¢ynkmus norepb. MHoxecTBa ) U A TNpennoyaraloTcsi YUCICHHO ONPEAETICHHBIMH, M03TOMY
MIPEJICTABISIeTCSl BO3MOXKHBIM YCTaHOBUTBH paclpezielieHue BeposTHocTeld. Eciu mpuHSTOE CTaTHCTUKOM
pelieHue a € A u cocrosinue npupoasl ® € Q. To hyHKUMsA noTeps 3anuiercs L(0O; a);

D - COBOKYITHOCTB BCEX HEPAHIOMU3UPOBAHHBIX (YMCTHIX) (DYHKIHMIA PELIICHHUS;

d(X) - GyHKIHMS pemieHus; X - CIy4YalHbIH BEKTOp. XapaKTePUCTHKOW (YHKIUU PEHICHUS SBISACTCS
¢yHkuuss norepb. CTaTUCTUK MOXET Mepe] NMPUHATHEM OJHOTO M3 BO3MOXKHBIX PELICHUHA HpPOBECTU
AKCTIEPUMEHT, KOTOPBIA 3aKJII0YaeTCs B HAOIOJACHUM CIIy4ailHOW mepeMeHHou x. B utore mpencrasisieTcs
BO3MOXXHBIM IIOJyYHUTb pPacCHpEeNICHUe STOW CIydyallHOW NEpEMEHHOW B 3aBUCHMOCTH OT COCTOSIHUS
npupojisl ®;

F(x|®) - ¢yHKIIMA yCIOBHOTO pacmpeneneHus: ciiydaitHol mepemeHHou x. Ilpenmomnaraercs, 4to mis
Ka)KJIOTO COCTOSIHUS TPUPOibl ® n3BecTHO 3HaYeHue QpyHkumu F(x|O);

n - 00beM BBIOOPKH;

Xe — MHOXECTBO BceX BbIOOpOK oO0bema n. [locie momydeHust pe3yibTara 3KCIEpUMEHTa X CTaTUCTHUK
UCIIONB3YET HEKOTOPYIO (YHKIHUIO pelIeHHs M MPUHMMAET OJHO M3 pelleHud a € A, Korja pe3yibTar
DKCIEPUMEHTA - BEKTOp X € Xy

|
]

R — ¢yHKms pucka;

R(®,d) - dyHkums pucka, ompeleieHHas Ha MPSIMOM MPOW3BeACHHH (2x[) MHOXKECTBA COCTOSIHHMA
MIPUPOJIBI U MHOXKECTBA PEILICHUH.

Urpa (Q), A4, L) - ucxoaHas cTpaTernuyeckas Urpa, COOTBETCTBYIOIIAs CTPATErMYeCKON 3aj1aye MPUHATHUSL
pelieHus;

G = (Q, D, R) - cratuctuyeckas urpa;

G - paHIOMHU3UPOBaHHAs (YHKIIUS PEIICHUS;

D* - MHOXecTBO ciy4ailHbIX (QyHKUui pemenus, ¢ € D* IloapazymeBaercs, uro D < D* Tak Kak
yucTasi GyHKIUS pelieHns (HepaHJAOMU3UPOBAHHAS) MOXKET OBITh PACCMOTpPEHAa KaK CMeEIIaHHas, KOTOopas
UCTIONIb3YETCS C BEPOSITHOCTHIO, PaBHOM 1;

G(O) - byHKIMS anpHOPHOTO paCTIPEIEICHHUS COCTOSHUMA TPUPOIHI O]

= - COBOKYMHOCTh BCEX allPHOPHBIX pacnpeneneHuil § € =.

6.2. CBOUCTBA CTATUCTUUYECKHUX UTP

QyHKIUS pElIeHUs, 0TOOpaXKaromas MHOXKECTBO BBIOOPOK Xe B MHOXECTBO PEIICHUH CTaTUCTHKA A,
HA3bIBACTCS HEPAHOOMUSUPOBAHHOU (Yucmotl) ynxyueu pewienus cmamucmuka. Tak, MO pe3yibTaram
9KCTIIEPUMEHTa X CTAaTUCTHK OIpEeNsieT, Kakoe peleHne a € A OH JoKeH BeiOpaTh. st BbIOOpa u3
MHOXecTBa D Hamny4diei pyHKIUHM pelieHust OH UCHOIb3YeT (PYHKIHUIO PUCKA.

@OyHKIMSA pUCKA 3aBUCHT OT MHOXKECTBA COCTOSHHM HMPUPOABI M OT MHOXKECTBa (DYHKLIHMI pEUICHUS U
MPUHUMAET 3HAa4YCHUE, BBIPAKCHHOE JeHCTBUTENbHBIMU YHciaamu. OHa ompejaesnseT MaTeMaTH4ecKoe
oXkuanue (QyHKIMH TOTEPh MPU HEKOTOPOM COCTOSIHMM TPUPOAbI ® M M3BECTHOW CTATHCTUKY (DYHKIHH
pacnpenenenus F( x |®), korga a=d(x ).

[IpencraBum QyHKIHIO pUCKa:
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R(©,d) = ML(,a) = [ L(®,a)dF (X | ©),

rae M - 3HaK MaTeMaTU4ecKOro OXKHIaHHS;

L(®, a) - pyHKIMS OTEpb IIPU COCTOSIHUU NpUpoabl ® nu d(x ) = a.

B teopun craructuueckux (QyHKIWH TH00YI0 HEOTPULATENBHYIO (YHKUIUIO L, ONpeAesieHHYIO MPSIMBIM
npousBenenueM QxD, Ha3bIBAIOT GyHkyueti nomeps. 3HaueHue L(O,d) dyHkunuu moreps L B TPOU3BOIHHOU
Touke (0, d)e OxD UHTEPHPETUPYIOT KakK ymepO, K KOTOPOMY IPUBOIUT MPUHATHE pelieHuil d, de D, ecnu
MCTUHHOE 3HAa4eHME NapameTpa ectb O, O € Q.

Bripaxxenne QxD - mpsMoe MPOU3BEICHHE MHOXKECTBA COCTOSHHUM NMPHUPOJIBI U MHOXKECTBA (PYHKIUH
pemenus. Oyukuus R(O, d) He sBhseTCS CIIydailHOW BEJTMYMHON, a MPUHUMAETCS KaK IJIATE CTAaTUCTUKA B
€ro UIpe C NPUPOAOH IPHU CIELYIOLIIHNX YCIOBHUIX:

* COCTOSIHME IIPUPOABI (PUKCHUPOBAHO;

* pynkuus pemenuit BeiOpana, d € D.

Crparernyeckast urpa (€2, 4, L) cranoBurcs crtaructuueckoi, G = (), D, R), eciu HUCIOJIb3yeTCs
pe3yJIbTaT SKCIIEPUMEHTA - BEKTOp X . Mrpa Ha3bIBaeTcs CTaTUCTUYECKOU, €CIIU B HEH:

* Xo - MHOXXECTBO 1-MEPHBIX BHIOOPOK;

* D - MHOXeCTBO QYHKIIMHA PEIICHUH, KOTOPBIE MPeoOpa3yroT Xe B A;

* () - MHOXECTBO COCTOSTHUI IPUPO/IBI;

* R(®, d) - bynkims pucka.

Craructuueckast urpa 3anuceiBaerca kak G = (€2, D, R). JlaHHas urpa sBIsS€TCS UIPOM JIBYX JIMI[ C
HYJICBOM CYMMOH, T1ie d€ D -QyHKIIUS PEIICHUs] CTATUCTHKA, a PUCK R(O, d) cTaTUCTHKA - TIATEX MPUPOJIL.

CraTHCTUK MOXET He MpuOeraTh K paHJI0MU3ALUH, €CIIM OH UCTIOJIb3YET KaK ONTUMAIIbHYIO 0aiieCOBCKYIO
dbyukmuio pemenus » (cm. paza. 6.2.1).

Pangomu3anyst Ha CTOPOHE CTATUCTHKA MPOBOAUTCS IByMsI METOJaMH:

1) mpumeHeHue peueHuil a€A ¢ onpeieIeHHbIMU BEPOSTHOCTAMHU (CMEILIEHUE PELICHUH);

2) cMemIeHne YuCThIX QYHKIMHN pemenus de D, T.e. panaoMu3anus pyHKIIUN peiieHus.

Yame npuMeHseTCst BTOPOX METO/.

Pacnpenenenne BeposTHOCTEW O Ha MHOXecTBe [ 4YHCTHIX (YyHKUIMH pemeHus ¢ Ha3bIBaeTCs
PAHOOMUBUPOBAHHOU (CMEUAHHOU) YyHKYUEl petleHUs CMamucmuKd.

OyHKIHA PpPHUCKA CTAHOBUTCS CJIYy4YallHOM BEJIIMYMHOM, €CIM OKCIEPUMEHTATOp IPUMEHSAET B
CTATUCTUYECKON UTpe CiTydaiHyio (QYHKIHIO pemeHus o€ D*, T. €. Korja KaKI0i 4ucToi GyHKIUN pellie-
HUs d € D NpUITUCBIBAETCS BEPOATHOCTh, C KOTOPOIl OHA JIOJ’KHA MCIIOJIb30BaThCA.

[Tnarexxom Oyner mMaTeMaTHUecKOe OXHAaHue (DYHKIMH TOTEepPb, B3STOE Ui HEKOTOPOTO COCTOSHUS
npupozs! © Mpu pacrpeeneHuu O, ONpPeAeICHHOM Ha MHOXKECTBE YUCTHIX (YHKIMH perieHus D:

R(©,8) = Mo L(©,d) = [ R(©,d)dD.
D

Ecnu cratucTuk ncnomb3yer ciydaiiHble GyHKIMU peteHus d€D*, To 3TuM pacuupsercs (06o0iaercs)
CTaTUCTHYECKAs UTPA.

Pacmmpennas cratuctudeckas wrpa (€2, D* R) Ha3bIBaeTCd TaKKe CMEULAHHbIM PACUUPEHUEM
CMamucmuy4eckoll uzpbl ¢ paHooOMu3ayuell Ha CIMopoHe Cmamucmuxa.

JlanbHeiiee paciIupeHne CTaTUCTHYECKOM UTPbl MOXKET OBITh JOCTUTHYTO HPH IPEINOJIOKEHNUH, YTO
IPUPOJA TAKXKe IIPUMEHSETY CTPATETUIO IIPU «BBIOOPE» CBOETO COCTOSIHUSA O.

AnpuopHoe pacnpeeneHue BeposTHOCTeH & Ha MHOXecTBE (2 COCTOSIHMHA TNPUPOABI O3HAYaeT
pacrpenieseHue 10 MpOBEACHUS SKCIIEPUMEHTa. JTO alpuoOpHOE pacnpeseieHne EEE COCTOSTHUNA TPUPOIBI
ABJSIETCSl CIy4allHOW (CMEIIAaHHOW) CTpaTerueil NMpupoAbl B CTATHCTHYECKOM Wrpe, TAE MpUpojaa He
paccMaTpuBaeTCs Kak pa3yMHBIH UTPOK.

Econ © mpeanonaraercst CiiydailHOM BETWYMHOM C ampHOPHBIM pacrpeaesieHneM &, To puck R(©,0)
CTAaHOBUTCA CiIy4allHOW NepeMeHHON mnpu (QuKcupoBaHHOW (yHKIMM pewieHus O. B naHHOM ciyuae
MaTeMaTH4eCKoe OXKUJaHue pucka R(®,0) mpu anpuopHOM pacmpeneieHuu &, 3amaBaeMoM (PyHKUUEH
pactipenenenust G(®), onpenensercs Kak

r(€,8) = MR(®,8) = j R(©,8)dE = j R(©,8)dG(0),

rae #(§,0) -0aifecOBCKHMI pHCK (PYHKIIUH pemIeHHs O ¢ y4ETOM alpHOPHOTO pactpeaeeHus &,
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Ecnu B kauecTBe ONTUMalbHOW NpUHUMaeTcs OailiecoBcKass (DYHKIUS PEIICHUs, TO HCIIOJIb3YeTCs
dopmyina r(E,0).

BBozst panaomMu3zanuio Ha CTOpOHE MPUPO/IbI, IPUXOAUM K JlalbHEHIIEMY PaCIIUPEHUIO0 CTaTUCTUYECKON
UTPBI.

Urpa (E, D* r) co cMemIaHHBIM PACIIUPEHUEM CTATUCTUUYECKON UTPHI C PaHIOMH3alUCH HAa CTOPOHE
CTaTUCTHKA U HA CTOPOHE MPHUPO/IbI HA3BIBACTCS NOJIHOCMbIO PACUUPEHHOU CIMAMUCIMUYECKOU USPOU.

[TosicHMM B OJTHOCTBIO PACIIMPEHHOM cTaTucTU4ecKol urpe (=, D* r) ee cocTaBisioLue:

= - MHOKECTBO BCEX allPUOPHBIX pacHpeAeeHUN & COCTOSIHUNA IPUPOIbl WIIM MHOXKECTBO €€ CMEIIaHHbIX
CTpaTeruii;

D* - MHOXKECTBO BCEX CIyYalHBIX PYHKIUN PEIICHMS;

r = r(E,0) - 6alileCOBCKHI pHCK.

[IpencraBuM cxeMy pacmmpeHusi craTucTudeckoil urpel (puc. 6.1). Ilpu Hanmmumm maHHBIX O€3 yueTa
CTOXACTUYECKUX PACHpeeNeHM MMeeM HMCXOAHYIO CTPAaTEerMyecKylo Mrpy JBYX JIMIl C HyJEBOH CyMMOIi,
KOTOpast OTHOCUTCS K aHTarOHUCTUYECKUM Urpam. JlaHHas urpa siBJsieTCsi HICXOHOM Il COOTBETCTBYIOLIEH
CTaTUCTHUYECKOW 3a1au MIPUHSITHS PEIICHUS.

Vicxoanas crpareruieckan
urpa (Q, A, L)

!

Cramcrinieckas urpa

: Q.0 R

Pangomuaaums coconHui Panaomusaums cyHkuwmii
npupoas peweHuit

! ‘ - !

PacwmpenHan cratuctiieckan PacumpenHan cratuctuueckan
wpa (s, D, n wpa(Q, DA

PaHAOMU3aLNA COCTORKMA
- NPMpOAbI

!

MonxocTeio pacumupextan
craTucTuyeckan wrpa (2, D*,

Puc. 6.1. Pacwupenue cmamucmuyeckou uepbol

Ecin cratucTuk (9KCIEPUMEHTATOP) HE MMEET BO3MOXKHOCTH IIPOBECTU 3KCIEPUMEHT CO CIydyailHOU
BEJIMYMHON X, 4TOOBI MONY4YUTHh €€ pachpeiesieHne, KOTOPOE 3aBHCUT OT COCTOSIHUSA HPUPOJIBL, OH
BBIHYKCH OYyJIeT HCIOIb30BaTh TOJIBKO CTpaTeruueckyto urpy (€2, 4, L).

OnHaKo OYEHb YAacTO CTATUCTHK MOKET IPOBECTH SKCIEPUMEHT U MOJYyYHUTh B PE3YJbTATE BEKTOpP X,
KOTOPBIM OH B COCTOSIHUHU BOCIIOJIB30BAThCS MPH MPHUHITHU pelieHus: a €4 yHkuuu d(X ). B aTom ciyuae
wiatex L(®, a) craHOBUTCS ClIy4yailHOW BeNMUYMHOW, a wrpa - craructudeckoir G(Q, D, R). Crparerueit
CTaTUCTHKA OyJeT d €D, a MIaTexoM MPUPOJIE OT CTATUCTHKA CTAHET ero puck R(O, d).

[anee y craTUCTHKA OCTAOTCS JIBE AJIbTEPHATUBBI:

1) BoCmONB30BaThCA PAHJOMHU3ALMEH COCTOSIHMA HpPUPOABI M MEpedTH K pacmupenHod (=2, D, r)
CTaTUCTUYECKOU UIPE;

2) BOCIIONIB30BAThCS paHAOMHU3AIMEH (YHKIMNA pelIeHus W NepedTH K PaCHIMPEHHOH CTaTHCTHYECKOM
urpe (Q, D* R).

Hakonen, ecnu CTaTMCTUK NPUMEHUT CMEIIAHHBIE CTPAaTEerHH [JIsi OOOUX HIPOKOB, TO TOJYYHT
MOJTHOCTBIO PACIIMPEHHYIO CTaTUCTUUECKyto urpy ((QQ, D* 7).

Ha npaxTuke cratuctuk 11t BbIOOpa ONTUMAIbHON CTPAaTErMu MOKET HE IPOU3BOAUTH PAaHAOMHU3ALINIO, A
B KQUeCTBE ONTHUMAJIbHOH B35Th 0alleCOBCKYIO (PYHKLUIO pEIICHUS.

A. Banbpa, co3gaBas TEOpHIO CTaTUCTUYECKHX WIp, ONHMpalicss Ha co3fgaHHyro J[. HeiimanoM Teoputo
CTPaTErMueCcKUX Urp, NO3TOMY CPaBHUM Jlajiee MOHATHUS CTPATETHYECKUX U JABYX JIMIL C HYJIEBOW CyMMOM 1
MOHSTHUSI CTaTUCTHUECKUX WIP CTATUCTHKA C MpUPOAoH. [[is aToro ykakeM OCHOBHbIE 0003HAUYEHHsS B
CTPATETMYECKON U CTATUCTUYECKON UTpax:

X - COBOKYITHOCTH CTpaTeruil urpoka 1;

Y - coBokynHOCTH CTpaTeruii urpoka 2;

W— nnatexHast QyHKIIHS;



W(X,Y) - nnaTexx urpoka 2 urpoky 1;
G == (XY, W) - urpa urpoka 1 ¢ urpokom 2;
I'= (&, H, K) ~ cmemanHoe pactupenue urpel G = (X, Y, W), rae Z - MHOXKECTBO BCEX CMEIIaHHBIX

cTpateruii & urpoka 1;

H - MHOXECTBO BCEX CMEILLIAHHBIX CTPATETUil 1 UTPOKa 2;

K - puck urpoka 2.
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CocTtaBuM CpaBHHUTENIbHYIO TaOJIMIly 3aJad CTaTUCTUYECKUX PELICHUM C UIrpoil ABYX JIUI| C HYJIEBOH

cymmotii (tabm. 6.1).
Tabmuna 6.1

Urpa aByx nuy ¢ HyneBoit cymmoii
XY

3ajaua CTATHCTHYECKHX pelUeHui

Wrpa (X,Y,W) urpoka 1
C UIpoKoM 2

Crartuctueckas urpa (2, D, R)
OpUPOALI M CTATHCTHKA

xe X, ye Y — uncTble cTparerun
urpoxoB | u 2

‘©e Q2 coctosHue npupoasl, de D —
cTaTucTHuEcKas QYHKUNA peleHus

Inarexx W(x, y) urpoka 2 urpoky |

R(©, d) - puck craTncruka

CsewanHas cTpaterud urpoka |

Anpuoptoe pacnpeaenetue §
COCTOAHH# MPHPOILI

CMeulanHan cTpaterua urpoka 2

Cnyuaitnas QyHxumsa petuenus de D*

CMelnanHoe paciiupeHe urphl:
C F=(EH K

MMoAHOCTHIO paciiupeHHas CTaTUCTHA
yeckas urpa (£, D*, r)

MakcumutHas crparerus &
urpoxa |

HaumeHnee GnaronpuaTHoe anpuop-
Hoe pacnipenenense &,

MUHUMAKCHAA CTPATErHUs 1), HIPoka 2

MuuumakcHas QyHKUHA pelieHus 3,

Aara3oHe.

6.2.1. BBIGOP ®YHKIIUI PEIIEHUSA

Jlst Bcex COCTOSTHUM MPUPOJIBI HE CYHIECTBYET OJHOM Hawimydmied GyHKiuu pemieHus. OT CTaTHCTHKA
TpeOyeTcsi IPUMEHEHUE TAKHX METO/0B, KOTOPhIE JAIOT ONTHMaJbHbIE (DYHKLMHU pELIeHUs B Oojee y3KOM

Ji1s 5TOro He0OXOAMMO UCIIOIB30BATh KPUTEPHU ONITUMAIIEHOCTH.
CratucTtuk B cratuctuueckoi urpe (2, D, R) win B paCIIMPEHHBIX CTATUCTUYECKUX UIPaX CTPEMUTCS K
BBIUTPHINTY, T. €. K ONPEACIICHUIO HawiIydlield (YHKIUH PElIeHUs, MPU KOTOPOW pucK R(®, d) ObLI1 ObI
MUHMMaIbHBIM. HO 3TO He mpocTo, Tak Kak [yl KaXJI0ro COCTOSHUS NpUpoAbl ® MMeeTcsl CBOs Jiydllast

GyHKIHS.

[TycTh y Hac UMEIOTCS ABE pa3iaudHble (yHKIUH perieHus 0 u (puc. 6.2).

R(@®.35)

R®3)

R®:8)

Ch—————_————

0

o - —

2 (:]

Puc. 6.2. Cpasnenue 08yx ¢ynxyuii pewenus
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MoHO BbIIEIUTH 007acTh, rAe GyHKUUsA O; OyJeT Jydlleil, - B Auana3oHe COCTOSHUM mpupoasl O <
0<0,. Bropas ¢pyukuus o, Oyaer Jiydiien A COCTOSHUS NPUPOIbl Ipu O<O; u pu O>0),.

Qynkuust 6 € D Ha3pIBaeTCs donycmumotl, €clii B MHOXecTBe D* HeT HHMKaKoW Ipyroi (yHKIuu
pemeHust Oy, KoTopas Obuta OBl JMyumei O st Becex ®eQ). Jlannas GyHKIUA as Kaxaoro G@e() momxHa
YZIOBJIETBOPATH HEpaBeHCTBY R(O,0p) < R(®,0). Takum oOpas3omM, nomyctumas (yHKIMS pelieHus He OyneT
JTOMHUHUPYIOIIEH CTpAaTEruel CTaTUCTUKA B CTATUCTUYECKON UIPE.

PaccmoTpeHue TONbKO JOMYCTUMBIX (DYHKLHMH CYIIECTBEHHO YMEHBIIUT MHOXECTBO D* 10 MHOMKECTBa
JIOITy CTUMBIX (DYHKITUI peTeHHs.

OtmeruMm, yTo OaliecoBCckHe (QYHKIMHU PEHICHUS BXOAAT B KJIACC TOMYCTUMBIX (DYHKLUH.

Onpeodenenue. Oyuxuus pemeHust OocD* HaszpiBaeTcs 0aileCOBCKONW OTHOCHUTENIBHO alpHUOPHOTO
pacnpenenenuss EEE COCTOSHUA TpUPOABl ®, eciu OHAa MHUHUMH3UpYyeT OaiiecoBckwii puck (&, O) Ha
MHOXecTBe D*.

Takum obpazom, r(§, d) = §2£ r(€, ). IlpuBenem ¢opmyny baiieca. Ilpexne yem ee Hamucarsp,

0o0paTuMCst K TeopeMe O MOJIHOW BEPOSTHOCTH [2, pasf. 2.5, 2.6].

Teopema. Ecnu coObiTHEe 4 MOXKET HACTYIHUTH TOJIBKO MPU YCIOBUU TOSIBJICHUSI OJTHOTO M3 COOBITHH B,
B>, ...,B,, 00pa3yIonyx MoJHYy0 IPyHIy HECOBMECTHBIX COOBITUMN, TO BEPOSTHOCTh COOBITHS A paBHA CyMMe
MPOU3BEJICHUN BEPOSTHOCTEH KaXI0ro W3 coOwbiTuid B;, B, ...,B, Ha COOTBETCTBYIOIIYIO YCIIOBHYIO
BEPOSATHOCTH COOBITHS A

P(4)= 3 P(B)P(A| B),

rae P(B;) - BepOATHOCTH COOBITHUS B;;

P(A|B;) - ycnoBHast BEpOSITHOCTb COOBITHS A B Clly4yae, eciid COObITHE B; yKe MPOU301IIO.

®opmyna baiieca ucmonb3yercsi Toraa, Korjga COObITHE A TOSBISETCS COBMECTHO C KaKUM-JIMOO W3
MOJTHOM TPYMITBl HECOBMECTHBIX COOBITHI B, By, ..., B, . CoObITHE A IPOU30ILI0, U TPeOyeTCsl MPOU3BECTU
KOJJMYECTBEHHYIO TEPEOIICHKY BEPOSITHOCTEH coObITHiA Bj, B), ..., B,. Ilpu 3TOM H3BECTHBI BEPOSITHOCTH
P(B;), P(Bj),..., P(B,) no ombiTa (ampuopsbie). Tpelyercs ompeaenuTh BEPOSTHOCTH IOCJIE OIMbITa
(anmoctepuopHbIE).

AnocTepruopHbIe BEPOSTHOCTH MPEJCTABISAIOT CcO00H ycinoBHbIe BepositHoctu P(B;|A), P(B:|A) ...,
P(B,|4). BeposTHOCTh COBMECTHOI'O HACTYIUIEHHUs COOBITHH A ¢ JIIOOBIM M3 3THX COOBITHII B; IO Teopeme
YMHOKEHUS paBHA:

P(4B))= P(A)P(é_i | A)= P(B;)P(A|B)).

P(B,)P(A|B,))
P(4)
Oty hopMyiTy MOXKHO TIEpenHcaTh UCXO U3 (POPMYIIBI TIOJTHON BEPOSITHOCTH

. B.
pis, | 4= PEIPAIB)

Z:P(B,-)P(Al B)

3agaua 6.1. Cobupaercst mapTus UCIIPaBHBIX M3ACTHUI ¢ Tpex npennpustuil. IlepBelii 3aBoj mocTaBuseT
60 %, BTopoii - 30 %, Tpetwnii - 10 % wuznenuii. B;, B,, B; - COOBITHS, COOTBETCTBYIOITUE TOMY, UTO HU3JICTHUS
U3TOTOBJICHBI HAa IEPBOM, BTOPOM M TPETHEM MPEATPUATHUSIX.

BeposTHOCT HcTIpaBHON pabOTHI W3ENUi epBoro npeanpusatus pasua 0,98, sroporo - 0,99, Tpetsero -
0,96.

Onpenenuts BEPOSITHOCTH TOTO, YTO B COOPAHHYIO TTAPTUIO UCIIPABHBIX M3CIIUI MO COOTBETCTBEHHO
W3JIeTNS C TIEPBOTO, BTOPOT'O U TPETHETO MPEANPUITHA.

Bsenem o0o3HaucHUS:

A - coObITHE, 3aKIIIOYAIOIIEECS B TOM, UTO U3/I€TTUE UCTIPABHO;

P(A) - nonHast BEpOSITHOCTB TOTO, UTO U3/EJINE UCIPABHO;

P(B;|4), P(B:|A), P(B3]4) - ycioBHBIE BEpPOSITHOCTH TOTO, YTO KCIPABHOE H3JEIHUE H3TOTOBICHO
COOTBETCTBEHHO Ha TIEPBOM, BTOPOM U TPEThEM TPEIITPHUSITHSIX;

P(A|B;), P(A|B;), P(4|B3) - ycnoBHbIE BEpPOSITHOCTH TOTO, YTO U3/EIUE, U3TOTOBICHHOE COOTBETCTBEHHO
Ha TIEPBOM, BTOPOM U TPEThEM NPEIIPHUITHSIX, HCIIPABHO;

P(B;), P(B;), P(B3) - BEpOSITHOCTH TOTO, YTO W3JI€]HE U3TOTOBICHO COOTBETCTBEHHO Ha MEPBOM, BTOPOM
U TPEThEM IPEIIPUITHSIX.

Ecan P(4) # 0, T0 P(B,| A)=
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WzsectHO: P(A|B;) = 0,98; P(A|B,) = 0,99; P(4|B;3) = 0,96; P(B;) = 0,60; P(B) = 0,30; P(B;3) = 0,10.

Tpebyercs onpenenuts P(A); P(B;|4); P(B1|A); P(B;3|A).

Pemenue. 1. OnpenenyiM MoyiHyt0 BEPOSITHOCTh TOTO, YTO U3AEIHS, MPUOBIBIINE C pAa3HBIX MPEANPHUITHH,
UCTIPaBHBI: _

P(4) = P(B,) P(4]B)) + P(B,) P(A|B)) + P(B3) P(4|B;) =
= 0,6*0,98 + 0,3*%0,99 + 0,1*0,96 = 0,981.

2. BbluuciuM yCIIOBHBIE BEPOSITHOCTH TOTO, YTO B MAPTHUIO0 MCHPABHBIX TOMAIHA U3IENHUS C MEPBOTO,
BTOPOT'0 U TPETHErO IMPEANPUATUU COOTBETCTBEHHO:
P(B)P(A|B) _0,6*098

P === oa =059
P(B,)P(A]|B,) 03%0,99 )
P(B,] A)= (2;(;)‘ 2) 93599 _ 0303,
*0.9
p(5, | 4= PBIPAIB) 017096 o o0

P(A) 0,981

3. llposepum: P(B;|A) + P(B,|4) + P(B3|4) = 0,599 + 0,303 ++ 0,098 = 1.

BeBon. Ilo ¢opmyne baiieca konndecTBeHHast MEPEONCHKA JOMH MPEANPUSTHH B TMAPTHH HUCIPABHBIX
W3JIeJIMU COCTABIISIET: TIepBoe npeanpustue umeet 59,9 %; Bropoe - 30,3 %; Tpetbe - 9,8 %.

OcTaHOBUMCS HA HEKOTOPBIX HECTAHIAPTHBIX MPUHIIUIAX MPUHATUS PEIICHUH.

IIpunuun baiieca - Jlannaca. Jlanneni npuauun orcrynaetr ClI-ycnoBuii ogHOW HEONPEEIEHHOCTH.
B Hem npenmonaraercs, 4TO BO3MOXHBIE COCTOSIHUS MPUPOJBI MOTYT JOCTHUTAThCSI C BEPOSTHOCTAMU P,
P,,..., P, npu ycnoBuu, uro P;+ P+ ,..,+ P, =1. bailec B 1763 r. nmpemyiokKui1 CUUTAThb PaBHBIMHU
BEPOSITHOCTH OTIEJIBHBIX COCTOSIHUM MPUPO/IBI.

B 1812 r. Jlanmac 06001ua 3TOT MPUHIUI Ha CIIy4ail pa3iMYHbIX BEPOSITHOCTEH, HO TeM HE MeHee
TOBOPAT | 0 OaifecoBCKOM Toxo/e. Eciu HamoMHUTE, 4To OaliecoBCKUe (QYHKITUHM PEIICHHS BXOIST B KJIace
JOMYCTUMBIX (DYHKUUH, TO OyJIeT MOHATHO MX IIMPOKOE HCIIOJIIb30BAHHME B MPAKTUKE MPUHATHS pPELICHHIMA
(em. en. 3).

Hpuauun I'ypBuna. OTOT NpUHLIMN SBISETCS YIPOIIEHHBIM BapraHTOM mpuHiuna baiteca - Jlanmnaca.
Ecnu u3BecTHBI BEpOSTHOCTH OTAEIBHBIX COCTOSHUM, TO OEpyT cpeHee apupMETHIEeCKOe Pe3yIbTaTOB pH
HawIydlieM pemieHuu. IHornma, eciyd CylecTBYeT BO3MOXXHOCTh OIPEAETUTh BEC HAUXYIUIET0 H
HAWTYYIIEro PEelIeHUH, TO UCIONB3YIOT UX B3BEIICHHYIO CPEAHIOI apu(PMETHUIECKYTO.

[IpowmocTpupyeM NPUMEHEHHE NAaHHOTO TPHUHIIMIA Ha MPUMEpPE CTPOUTEIHCTBA MPEANPUITHA TMPHU
YETBIPEX Pa3HBIX COCTOSHUIX MPUPOJIbI U HATUYUU YETHIPEX PA3HBIX TUIOB HPEIPUSTUH.

3apaua 6.2. iMeroTcs onpenenieHHbIe CpeACTBa Ha BO3BeAcHHE npeanpustuii. Heodxoaumo Hambosee
3¢ (HEKTHBHO UCTIOIB30BATh KATUTAIIOBIOKECHHS C YUYETOM KIMMATHYECKHX YCIOBHM, MOIBE3IHBIX MyTEH,
pacxomoB mo TepeBo3kam © T.A. Coueranue H5TuX (HAKTOPOB IO BIHSHUIO Ha SPHEKTUBHOCTH
KalUTaIOBIOKEHUN MOXHO pa3OUTh HA YETBIPE COCTOSHUS MPUpPOAbl B;, By, B; B, Tunbl npeanpusruit
0603HauMM A, Az, A3, A4 DOPEKTUBHOCTH CTPOUTENTHCTBA ONPELISIETCS KaK MIPOLICHT MPUPOCTA T0X0a 110
OTHOIICHUIO K CyMME KaNUTAJIbHBIX BIOXXKeHUH. HMHpopMmaiuio, OTpakarwllyl IOCTAHOBKY 3a/ayH,
MpeACTaBUM B Ta0. 6.2.

Tabmuma 6.2
CocrosiHue B, | B, | B;| B, |mina,|max a, Cpennss
NpHUpo- a 4 a¢dexTHBHOCTS
asl
Tun , (1/ 2 (m_in a; +maxa, D
NIPEANPUATHSR » o Lo
A, 63195 3 9 6
A, 3147151131 3 13 8
A, 916 (41}11] 4 11 15
A, 2151319 2 9 5,5
max a, 91619113
oG
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Bapuants! perenuit

1. Peuienne 10 NPUHLKIY CTPATErMIECKUX WMIP, [0 NPUHIMIY MAakCMMUHA: maxminag, = 4 . HyxHO
i

CTPOUTH NMPENIPUITHE A 3.
M3MeHuM yciIOBUS 3aJaud U IMPENNOJOKHM, YTO B Tall. 6.2 OTpakeHbl 3aTpaThl Ha CTPOMUTEIHCTBO
OPEANpUATHA, TOTIa BBIOOp THIA TPEANPHUATHA CIEAYeT OCYIIECTBHTh MO MPHHIWIY MHUHUMAKCa:

minmax a; =9. Hy>KHO cTpouTh Npeanpustue A; uiu Ay.
i

2. Pemienue no npuniuny ['ypsuiia.
Ecmu u3BecTHBI Bce BCPOATHOCTH, ONMPCACIIAIOIINEC COCTOAHUSA TMPUPOIBI, CACTIACM BLIGOp C IIOMOIIBIO
cpelHero apu(MeTUYecKoro JIyuuiero u Xy JIero pe3yiabTaToB.
CormacHo Tabm. 6.2 3T0 OyAeT peKOMEHHalus CTPOUTh Tpennpustue A, oOecnednBaroIiee
13+3
=8.

MaKCUMaJIbHYI0 cpeHIow 3¢ dexktnBHOoCT O =

3. Ilpumenum mpunuun  baiieca 1pu  paBHBIX  BEPOSTHOCTAX  COCTOSIHMM  MPHPOJBI
P(B;)=P(B,)=P(B3)=P(B4=1/4. Onpenenum peHTabEIHHOCTh, COOTBETCTBYIOIIYIO PEUIICHUIO A}, T. €. M:
M, =6*l+3*—1-+9*-]-+5*.l=—2—3=5,75 .
4 4 4 T4 4 "

Hanee onpenensiem M>, M3, v M,

M, =3*l+4*l+5*—1-+13*l=—22=6,25;
4 4 4 4 4

M, =30 s, M, Y4
4 4

BriBonbl. Ilpeamonaras, 4to BCE BEpPOSTHOCTH COCTOSHMM NPHUPOABI PpaBHbI, CIEAYET CTPOUTH
npeanpustue Az Tak kak M3 = 7,5 = max (M;, M, M; M,. Ormerum, uro npuHiun baiieca-Jlamnaca
MMEET CMBICII MIPUMEHATh, €CIM BO3MOXXHO OIICHUTh BEPOSITHOCTU OTHAENbHBIX COCTOSIHUM mpuponsl. Ilpu
3TOM HEOOXOIUMO, YTOOBI PEIICHUS TaK)Ke MTOBTOPSIINCH MHOTOKPATHO.

Korma coObITHS MOBTOPSIOTCS MHOTOKPATHO, ACHCTBYET 3aKOH OONBIIUX YHCEN, COTJIACHO KOTOPOMY
JIOCTUTaeTCsl MAKCUMAJIbHBIN CPETHUN PE3yIbTaT.

[Ipu enuanuHBIX pemeHusx npuHiui baiieca - Jlannaca He ciieyeT NIPUMEHSTh.

[Mpunnun 'ypBuna akTudecku SBIsIETCs YIPOIIeHHEM 0aileCOBCKUX OIeHOK. [ 'ypBHII JOMyCKaeT, B
YaCTHOCTH, ITPU OTCYTCTBUU MH(OPMALIUK O BEPOSATHOCTAX BOZHUKHOBEHHUS OTACIbHBIX COCTOSIHUNA PUPOIBI
OpaTh cpenHee apudMeTHIecKoe 3HaYCHUE PE3yJIbTaTOB HAMIYYIIET0 U HAUXY/AIIETO PeIICHHH.

6.2.2. MAKPOOKOHOMUMWYECKHUE PEHIEHUA

[Ipy mpuMeHEHUH TEOpUU CTATUCTHYECKUX HWIP Ha NPEANPHUITHH, B (upme ObIBa€T BO3MOXKHBIM
HOJYYHUTh JIOTIOJIHUTEIbHYIO CTaTUCTUYECKYI0 HMH(OpPMAIMIO, KOTOpas MO3BOJSAET MEPeHTH OT CTpaTeru-
YECKOM K CTaTUCTUYECKOUN urpe ¢ npupooil. O4eHb 4acTo Mpu BO3MOXXHOCTH MHOTOKPATHOI'O TIOBTOPEHHUS
KaK COCTOSIHUHM NMPHUPOJIbl, TaK U PEIIEHUI CTATUCTHKA Mbl MOKEM IPUHUMAaTh MUHUMAKCHbIE OaliecOBCKHE
pelIeHus.

Jlis MaKpO’KOHOMMUYECKUX 3aJad 3HAYMTENbHO peXe yAaeTcs MojlydaTh MH()OPMALUIO O COCTOSHHUAX
npupoasl. Kpome Ttoro, umess pacupeneineHue BEPOSTHOCTEN €€ COCTOSIHUM, Mbl HE BCErJa MOXEM ITOU
uHpopManuel Bocmoab30BaThes. [IpUHATHE pelieHus MOXET HOCUTh OJIHOpa3oBbI Xapakrep. B a3rToif
CUTyallul Hauiyuiias OailecoBcKasi CTpaTerusl pM MHOTOKPAaTHOM IMPUHSATHHU PEIIECHUS YTpauuBaeT CBOU
ONTUMU3AIMOHHbIE CBOICTBA.

3anaum, peraemMple B YCIOBUAX HEONPEIEICHHOCTH, UMEIOLINE XapaKTep UIPbl C IPUPOJOH, AEIATCS Ha
JIBa TUMA:

1) 6 ycnosusax noauoii HeonpeoeneHHOCMU, KOTJIa OTCYTCTBYE€T BO3MOXKHOCTh  TOJyYECHHS
JIONIOJTHUTEIBHON CTaTUCTUYECKON MH(pOpPMAMU O COCTOSIHUAX MPHUPOJIbI; OCHOBHON MOJENBIO IPU 3TOM
CIIy’KUT cTparernyeckas urpa (Q, 4, L), koropas He mpeoOpa3yercsi B CTaTHCTUYECKYIO;

2) 6 ycnosusx pucka, €CIH CYIECTBYET BO3MOYKHOCTb cOOpa JONOJIHUTEIBHOW CTaTHCTUYECKOM
UH(POPMALIMKU O PACIIPECIIEHUN COCTOSHUM MPUPOIBL; ITH 3a]]a4l MOKHO ITPeoOpa3oBaTh K CTATUCTHUECKOM
urpe (Q, D, R), B KOTOpoi (HyHKIIMH PUCKA PACCMATPUBAIOTCS KAaK IJIATEXKH.

PaccmoTpuM npaktudeckuii npumep.
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3anaua 6.3. [lomyueHue JULIEH3UU HA HOBYIO HPOIAYKIHUIO.

TpeOyercst BbIOpaTh JIYUIIYIO JUIEH3WIO HAa BBITYCK JIETKOBOTO aBTOMOOWISI Y MHOCTPAHHBIX (HUPM.
HmeroTcs deThlpe MpPEeUIoKEHUs], CIIEOBAaTEIbHO, MHOXKECTBO pemieHun A = {a;, az as a4}, TOC a; -
pelleHre O MOKYTKE JIMLIEH3UU Yy UHOGUPMBI 4; (1 = 1,4).

@upMbl TpeOYIOT HEOAMHAKOBBIE CYMMbl 3a JIMIEH3UM B 3aBUCUMOCTH OT pa3JIMYHBIX 3aTpaT Ha
OpraHu3aIMIo0 POU3BOACTBA U U3/IEPIKEK IKCILTyaTAIUH.

N3BecTHO, YTO OCHOBHBIM TpeOOBAaHUSM BIIAJENbIIEB aBTOMOOMIECH (PCTETHMKA, KOJIWYECTBO MECT B
caJloHe, CKOPOCTb) YIOBJIETBOPSAIOT BCe 4eThlpe (upMmbl. B pesynbraTe TIaBHBIM KpUTEPUEM SIBISIOTCA
3aTpaThl, CBSI3aHHBIE CO CIIEIKOM.

IIycTh Ha OCHOBE KOHOMHYECKOIO pacyera BbIUMcieHa Y3PPEKTUBHOCTh MOKYNKH KaXIOW U3 YETHIPEX
auneH3ui. OT1a 3Q(EeKTUBHOCTh 3aBUCUT OT JUIMTEIBHOCTH TEPHOJIa, B TEYCHUE KOTOPOTO MOXKHO OyAeT
BBIITYCKaTh aBTOMOOMIIN IO JIMIICH3UH, YUUTHIBasE YPOBEHb UX PEHTA0EIBbHOCTH M COOTBETCTBUS MOCIECTHUM
JOCTHKEHHUSIM HAyKM W TEXHUKH B OOJACTH aBTOMOOWIECTpOCHHA. MHOMXKECTBO COCTOSHUN MPUPOJIBI
Q={0,,0,}, rne ©;, ©, - peHTa0EIBHOCT, U COOTBETCTBHE TEXHHYECKOMY YPOBHIO BBIMYIICHHBIX IO

nproOpeTeHHOH JHUIIEH3UHU [IEPBOT0 U BTOPOT0 aBTOMOOMIIEH, 1OCTUTaeMble COOTBETCTBEHHO uepe3 15 u 25
J€eT.
[IpencraBum popmyiry IKOHOMHUYECKON FPPEKTUBHOCTH:
y-C
C

W(©,a)= x100%,

rzae V - mpogakHasi ieHa aBTOMOOIIS;

C - ce0eCcTOMMOCTb;

W- BBIMrpHII Wrpoka 1, B JaHHOM CJy4ae CTAaTUCTHKA, NPEACTABISIIOIIEIO aBTOMOOMIBHYIO
MMPOMBIIIJICHHOCTD.

Otpaszum B Ta0. 6.3 onydeHHbIe 3HaYeHUS 3P PexTuBHOCTH W(O, a).

Tabnuua 6.3.
<) o, e,
a
a, 20 25
ay 22 24
a 15 28
a, 10 30

O crparerusix mpupo bl HeT UH(GOPMAIIMH, H €€ HEBO3MOXKHO MOJTYYHTh.

Pemenne HyXHO HaWTH TPH TIOJHOH HEOINPENENEHHOCTH, TaK KaK HET JAaHHBIX Ui Tepexona OT
CTPATETUYECKOM UTPBI K CTATUCTHYECKOM.

[IpuMeHnM MakCHMMUHHBIN KpuTepuil Banbna.

s aToro mepenuiieM Tadi. 6.3 W HalijleM MUHUMAJIbHBIC 3HAYEHUS 110 CTPOKE U MaKCUMAIIbHBIE - IO
CTOJNOIY. DTO OMPECIIUT MATPHUILy UTPHI (Ta0II. 6.4).

Taonuua 6.4
Q e, e, min
a
a, 20 25 20
a 22 24 22
a 15 28 15
a, 10 30 10
max 22 30

Martpuua urpsi (€, A, W) umeet ceyioBy10 TOUKY, paBHYIO 22 %, IOCKOJIbKY
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max min W (0O, a) = min max W (0,a) = 22.
acA Oeql Qe aed

Wtak, onNTUMaibHONH HEPAaHIOMHU3UPOBAHHONW MAaKCHMHHHOW CTpaTerdell craTucTuka (urpoka 1),
MpEaACTaBIAOIICTO MHTCPCCHI aBTOMO6I/IJ'II)HOI71 IMPOMBIIIJICHHOCTH, 6y,[[eT pEeICHUEC a), 4YTO COOTBETCTBYCT
MOKYTIKE JIMICH3UU Y GUPMBI A, Ha TPOM3BOACTBO JIETKOBOTO aBTOMOOMIIS.

D10 Hambojee OCTOPOXHAs CTpaTerus B HWIPE C MHPHUPOJONW MPH OTCYTCTBHH JIOTOJTHHUTEIBHOM
cratuctuueckoil uHGopmanuu. [Ipu 3ToM B KadecTBe (QyHKIMIA TUIaTex)ei Obuta mpuHATa 3)HEKTHBHOCTH
caenku W(® , a) = 22.

I''TABA 7 UTHBECTULHIMOHHBIE PEHIEHUSA

7.1. BBIBOP OIITUMAJIBHOI'O BAPUAHTA KAIIUTAJIOBJIOKEHUM ITPU
CTPOUTEJIbCTBE JIEKTPOCTAHIIUI

3apaua 7.1. HeoOXoauMO MOCTPOUTH B PETHOHE DJIEKTPOCTAHIMIO OOJIBIIONW MOIIHOCTA. B nmanHom
pPErHOHE UMEIOTCSI BO3MOKHOCTH:

* a; - IOCTPOEHHUE OOJIBIIOTO BOJAOXPAHUIIHINA U THIPOSIIEKTPOCTAHIIIH;

* 4y - COOPYKCHHUE TEIIOBOH AJIEKTPOCTAHIIMH HA OCHOBHOM (Ta30BOM) TOIUIMBE U PE3EPBHOM (Ma3yTe);

* a3 - COOPYKCHHUE aTOMHOM JICKTPOCTAHIIHH.

Bosmosknble pemenust A = {a;, a, az}. DxoHOMHUUYEcKas 3((HEKTUBHOCTh KaXKA0I0 BapHaHTa paccyuTaHa
POEKTHBIM HHCTHTYTOM, KOTOPBIH YUHTHIBAJ 3aTPAThl HA CTPOUTEIHCTBO U AKCIUTyaTAlMOHHBIE PACXO/IbI.

Ha skcmmyaTanimoHHbIE pacXobl THAPOIIEKTPOCTAHIIUY BIHMSIOT KIMMAaTHUECKHE YCIOBHS, HAapUMeED,
TaKue, KaK IMOTOIHBIE YCIIOBHUS, ONPEEISIONINE YPOBEHb BOJIBI B BOJIOXPAHMIIHIIAX.

Bonpimoe uyucno ciaydaitHbIX (DaKTOPOB BO3AEHCTBYET HAa SKOHOMUYECKYHO 3(p(EeKTHBHOCTH TEIIOBOM
CTaHIMU: IIEHbl Ha Ma3yT M Ta3, CPBIBbI IOCTABOK Ma3zyTa H3-32 HEPUTMHUYHOCTH PabOTHI TPAHCIOPTa B
3UMHEee BpeMsi, 0COOCHHO BO BpeMsi CHETOIIaI0B U MPOI0JKUTEILHBIX MOPO30B.

DKkoHOMUYECKass APPEKTHBHOCTh ATOMHOM AJIEKTPOCTAHLMHU OyIeT 3aBHCETh OT OONBIIMX 3aTpaT Ha
CTPOUTEHCTBO U YCTOMYMBOCTH arperaTtoB ¥ CUCTEMBI YIIPABICHHS BO BPeMs SKCILTyaTallHH.

Takum 00pa3oM, MOToAHBIE YCIOBUS OyIyT B OCHOBHOM CKa3bIBAaThCS HA Pacxojax MO AKCIUTyaTaIliH
THJPOIIEKTPOCTAHIIMM M TEIUIOBOM 3ieKkTpocTaHmuu. CrienoBaTenbHO, Ha I(PQPEKTHBHOCTH TEIIIOBOU
AJIEKTPOCTAHLIUYU OyIyT BIHMSTH KaK [MOTOTHBIC YCIOBUS, TaK U IIEHBI HAa Ta3 ¥ Ma3yT.

CayuqaiiHple  (akTopbpl, OT KOTOPBIX 3aBHCUT SKOHOMHYECKas A(PQPEKTUBHOCTb BapHAHTOB
KaluTaJIOBIOKEHNUH, OOBEAMHUM B YETHIPE BO3MOXKHBIX COCTOSIHUS MPUPOIABI - = (O, Oy, O3, O4) c
Y4ETOM OKYHaeMOCTH:

O - 1IeHbI Ha Ta3 U Ma3yT HU3KUE U KJIMMaTUYECKUE YCIOBUS O1aronpusTHbIE;

0, - 1IeHbI Ha Ta3 U Ma3yT BBICOKHE U KIMMAaTHYECKUE YCIOBUS OJaronpHusTHBIE;

;3 - IIeHBI Ha Ta3 U Ma3yT HU3KUE U KIMMAaTHYECKHUE YCIOBUS HEOIAaronpusaTHBIC,

O, - IeHBI Ha Ta3 ¥ Ma3yT BBHICOKUE U KIMMATHYECKUE yCIOBUS HEOIaronpusTHHIC.

Pemenue. [IpencraBum B Ta0:1. 7.1 nomyueHHsle pacueTsl 3pdextuBHoctu W(0O, a).

Tabmuna 7.1

Q 9, 0, O, 0, min
A
I'MapoanekTpocTaHuMA g, 50 50 25 25 25
Tennosas J1EKTPOCTAHLIHA bz 40 25 35 20 20
AToMHas 3nekTpocTaHuus a;| 30 30 30 30 30
max 50 50 35 30

B crparernueckoii urpe (QQ, A, W) urpok 1 - cTaTUCTHK, a UTPOK 2 - TPUPOJIA.
Marpuiia urpbl UMEET CEUIOBYIO TOUKY, paBHYy0 30 e.:

max min #(©, a) = min max W (6, a) = 30.
ac A Be Bel ac4d

Ecnu 6b1 He ObUTO OMONHUTENFHONW CTAaTUCTUYECKON MH(OpMAIUK, TO Ha 3TOM HMIpa 3aKOHYMIIACH ObI
pEILICHNEM a3 - CTPOUTH ATOMHYIO 3JIEKTPOCTAHIMIO. DTO OBLIO OBl OCTOPOKHBIM PEIICHUEM.
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C TNOMOIIBI0 HMEIOIUXCS BPEMEHHBIX PSAOB MOXXHO TMOJYYHTH AaroCTEPHOPHYIO HH(OPMAIIHIO,
MOCKOJIBKY O BJIMSTHUM Ha LIEHBI 3a ra3, Ma3yT TaKUX COCTOSHUH, KaK HABOJHEHUS, 3aCyXH1, MOPO3bl, CUJIbHbIE
CHETOMNa bl U T.II., CyIIECTBYET CTAaTUCTHUECKAst MH(OpMAILIHS.

[lo naHHBIM MHOTOJETHEM CTATUCTHUKUM LE€H M COCTOSHUM MOJy4YeHbl OIEHKH aloCTEPHOPHOIO
pacmpeneneHus COCTOSHUN Npupobl. JlaHHbIE HETOCPEICTBEHHOTO HAOIIOACHUS COCTOSHUN TPUPOJIBI T10-
3BOJIUJTU TIOJTYYUTh allOCTEPUOPHOE PACTIPeIeTICHUE COCTOSTHUM MTPUPOIBI:

P(®,)=0,15; P(03)=0,20;

P(®,)=0,30; P(B4) =0,35.

Hmest anocTepropHOE paclpelesieHne COCTOSHUM MPUPOJIbl, MOKHO MpPeoOpa3oBaTh CTPATEIMUYECKYIO
urpy (Q, A, W) B cTaTUCTUYECKYIO, B KOTOPOM IIIaTeX HUIPOKYy (CTAaTUCTHKY) OyAeT OmpeleNieH Kak
MaTeMaTUYeCKOE 0’KMIAHKUE B IAHHOM pacipeiesieHuu cocTossHui npupoast M[W(0, a)].

MaremaTiueckoe OXUJAaHHE MAKCHMHU3HPYET ONTHMalibHasi OaliecOBCKas CTpaTerusi CTaTUCTHKA, YTO
SKBHBAJICHTHO MUHUMU3ALUU 0ailleCOBCKOTO pUCKAa B CTATHCTUYECKOM WUrpe, B KOTOPOW (YHKIUS MOTEPh
L(®,a)=-W(, a).

st OTIenBHBIX PEIICHHH MOTyYuM MaTeMatnaeckue oxxunanus M/W(Q, a)]:

MIW(®, a;)] = 50*%0,15 + 50*0,30 + 25*0,20 + 25*0,35 = 36,25;

M[W(®, ay)] = 40*0,15 +25*0,30 + 35*0,20 + 20*0,35 = 27,50;

MIW(O, a3)]=30*0,15+30*0,30+30*0,20+30*0,3 5=30,00;

max M[W(®, a)|=M[W(0O, a;)]=36,25.

BriBoa. OnTumanbHbIM pelieHneM OyaeT WHBECTHPOBAHHE CPEACTB B MPOCKT d; - CTPOUTEIBCTBO
TUAPO3JIEKTPOCTAHIIIH.

7.2. AHBECTUILIUH B PASPABOTKY HNOJIE3HBIX UCKOITAEMBIX

3agaua 7.2. PazBenka Help B PEerMoHE MOKa3aia HAMYME MECTOPOXKACHHM cepbl. Tpebyercs penursb,
pa3pabaTbIiBaTh MECTOPOXKACHHUE, T. €. MHBECTUPOBATh CTPOUTEIBCTBO KOMILIEKCA (@;), WM BO3AEPIKATHCS
(az). Takum oOpa3oM, MHOXKECTBO pemieHudt A= {a;, a,!. IlpoBeeHHbIE T'€ONOTUYECKUE HCCIIEAOBAHUS
MIO3BOJIMITM OTKPBITh MECTOPOXKICHHE, HO HE JTAJIM OTBETA, CTPOUTH WIIM HE CTPOUTH KOMILIEKC.

CocTtossHHEeM MPUPOABI B JAaHHOM ciy4yae OyJeT riayOuHa 3ajeraHusi, TaKk KaKk HUCTHHHOE 3ajieraHue
1acToB Hem3BecTHO. Ecim riyOmHa HeOousbmas, TO SKOHOMUYecKas 3((HEKTHBHOCTh pa3padOTKu Oyaer
BbIcOKOM. Ecin riryOuHa Gosbimasi, To 3pGEKTHBHOCTh MOXKET OKa3aThCsl HU3KOH U J0OBIYA Cepbl MOXKET HE
OKYIIUTBCS.

BBenem 0003HaUYCHUS /111 COCTOSTHUIA TTPUPO/IBI:

®) - MECTOPOKACHNE HAXOJUTCA Ha IIIyOuHe, O1aronpusTHON 7S pa3paboTKu;

®, - MECTOPOKICHNE HAXOUTCSA KaK Ha MaJIOW, Tak U Ha OOJIBIION TITyOuHE;

®; - MECTOPOKICHNUE HAXOIUTCS B OCHOBHOM Ha OOJIBIIION TITyOHHE.

Pemenne. IlpoBenem skoHOMHuYECKH pacueT 3((eKTHBHOCTH M pe3ylnbTaTbl pacueTa B pPyOIsix
MpeJCTaBUM B TaOII. 7.2.

Taomuua 7.2
6, 0, 6,
a 100 30 -30
a, 0 0 0
HyneBast 3peKTUBHOCTh OTHOCHTCS K CIIy4ard OTKa3a oOT pa3pabortku, a; = —30 o3Ha4aer, 4TO

pa3paboTKa U 100bIYa MECTOPOXKICHUI CEePhbl HE OMPABAAIOT 3aTpar, a, HA00OPOT, MPUBEAYT K yObITKaM B 30
TBIC. PYO.

[TosHy0 HEOMpeneIeHHOCTh MOXHO YMEHBIIMTh OJlarogapsi JOMOJHUTEIBHOW CTAaTUCTHYECKOM
uHpopmanuu. Torma 3amada cTaHET HE CTPATETHMUECKOM, a CTATHCTUYECKOH. DTy MH(OPMAIMIO MOKHO
HOJTy4UTh, TPOBEIS CEHCMOpa3BelKy M IOUCKOBOE OYpeHHE, YTO IMO3BOJUT 00Jice TOYHO, YeM MpH
pa3Be0YHBIX PaboTax, ONMPEACIUTh CPEAHIO TITyOHHY 3ajleraHus IIaCTOB CEPbI, TaK KaK CTAaHYT U3BECTHBI
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BEPOSTHOCTH 3aJleraHusi. OJTO HECKOJIbKO CHU3HUT 3(P(PEKTUBHOCTb, HO OIPABAACT JOMOJIHUTEIIbHBIC
3arpartsl. [1o pe3ynabTaTam JOMOTHUTEIBHBIX UCCIAEA0OBAHUN TOTYUYUM MHOKECTBO
X= {X], X2, X3},
T X7, X2, X3 - Majasl CpeliHsisd, YMEpeHHasl cpellHsis U Ooiblias cpeiHss IiTyOuHa 3ajeraHus IJacToB
COOTBETCTBEHHO.
[lo naHHBIM JOMOJHUTENBHBIX MCCIEJOBAaHUNA ObUIM OIICHEHBI YCJIOBHBIE BEPOSTHOCTU MOJIYUYECHUS
OTJIENBbHBIX PE3YJILTATOB X; € X 7l COOTBETCTBYIOIIUX COCTOSIHUN TIpUpoibl ® € Q:
P(x; ©) = 0,7, P(x; ©,) = 03; P(x; ©3) =0,1;
Pxy; ©) = 0,2, Plxy; ;) = 0,5, Plxy; ©3) = 0,2;
P(x3 ©) =01 Plxz ) =02 P(x;; 0;)=0,7.
Ot crparernueckoii urpsl (QQ, 4, W) nepexoaum Kk 3aaade B ycnoBusix pucka (Q2, D, R).
[Ipu sTom urpokom 1 Oyxaer npupona, a Urpokom 2 - cratuctuk. O603HauuM D - MHOXKECTBO CTpaTeruit
CTaTUCTHKA, T. €. MHOXKECTBO (DYHKIMHA d, 0TOOpaXKaroMIUX MHOKECTBO X BO MHOXKECTBO A.
Oynkuueil iatexxeit Oyner Gynkuus pucka R(®, d) = M[L(®, a)/, tne GyHKIMS TOTEph NPUHUMAET
3Hauenus L(O, a) =—-W(®, a) (tabn. 7.3).

Ta6muma 7.3
a a a,
e
o, -100 0
e, -30 0

CocTaBHM TaGIIHIly MHOKECTBA BO3MOXKHBIX HEPAaHIOMHU3NPOBaHHBIX (GyrKimit d (d€D; 2° = 8) peurenuit
npu pasHbiX X; (tabsn. 7.4). Paccuuraem no Ttabn. 7.4 3HaueHus pucka. Bocnonb3dyemcs JaHHBIMU
BEPOSITHOCTEW COCTOSIHMI MPHPOJBI W TMOJYYUM HAa OCHOBAaHMUHM (PYHKUIMH TOTEPh WX MaTeMaTHYECKHUE
OKU/IaHus, T. €. QYHKIUU pUCKa!

M{L(©,, d))] = -100%0,7 — 100%0,2 — 100*0,1 = -100;
M[L(©,, d,)] = -100*0,7 — 100*0,2 — 0*0,1 = -90;
MIL(©,, d;)] = -100*0,7 — 0*%0,2 — 100*0,2 = -80;

ML(©,, d))] = -30*0,3 — 30*0,5 — 30*0,2 = -30;

M[L(©,, d,)] = -30*0,3 — 30*0,5 — 0%0,2 = 24,

MIL(©,, d;)] = -30%0,3 — 0*0,5 — 30*0,2 = —15.
Tab6muma 7.4

d| 4 | d | d | d | & | 4 dy

X;

X a a a; a ()] a a; a
X a, a a a )] a @ a
X3 a, a, a 4 a; @ @ @

[Iponomxkas nanee pacyeTsl, HOXYYUM TaOJIUIly 3HAUeHUH pucka. Matpuna (tabn. 7.5) umeer celioByIO
TOUKY, paBHYIO Hymt0. Ho 3T0 pelieHue Henb3s OTHECTH K pa3yMHOM cTparernu. C y4eToMm 4pe3MepHOM
OCTOPOKHOCTH BCET/Ia IMpearojaraeTcs MPUHATHE pEIIeHUs ar - He pa3pabaThiBaTh MECTOPOXKICHHE, HE
UHBECTUPYS - HE PUCKYEIIb, HO U MPUOBUIN HE NOJIYYHILb.

Tabauna 7.5
4| 4, d, d | 4 ds dq d dy
e
O |-100] -9 | 80 | 30 | =10 | 20 | 70 0
0 | 30| 24| -15| 21| -6 | -15] -9 0

0, 30 9 24 27 21 6 3 0




65

OnTuMalbHON cTpaTeruel CTaTHCTHKA, MPEACTaBISIONIET0 MHBECTHIIMOHHYIO OpTaHU3aluio, OyneT
OaifecoBcKasi (GYHKIHUS PEIICHHS, KOTOPYIO MOXKHO OLIEHUTH C HMCIIOJIb30BaHUEM (DYHKIIUH pactpeiciCHHs
BEpOSITHOCTEH 3alleraHusi cepbl Ha pa3HOM TIyOMHE, TMOMYyYEeHHOW Ha OCHOBE IMOJHBIX, JOCTaTOYHO
OOIIMPHBIX TEOJIOTHYECKHUX MCCIeoBaHui U paBHO: P(®;) = 0,2; P(®,) = 0,5; P(®3) =0,3.

C yuerom ampuopHoro pacmnpeaenenus 7(§, d) MOXKHO ONPENETUTh ONTHMAIbHYIO 0aiieCOBCKYIO
GYHKIIUIO, MUHIMHU3UPYST PUCKH.

J1J1s1 3TOTO BBIYMCIIMM BCE BOCEMb 3HAYCHHUI U BO3BMEM MHUHUMAIBHOE U3 HUX:
r&, d)) = (-100)*0,2 + (-30)*0,5 + 30*0,3 = 26
KE, dy) = (-90)*0,2 + (=24)*0,5 + 9*0,3 = —27.3;

r(&’ d}) = '—]633, r(&a d6) = —9,7;
r(&’ d4) = —8’4; . r(&, d7) = _17,6a
r&, d;) = 1,3; r€, dg) = 0.

J% K] MOJIYUYCHHBIX JAHHBIX 3aKJIK0YacM, YTO
l}’llll;l r@€d)=rE,d,)=-273.

Wrak, ontumanbHON OaiiecCOBCKON CTpaTerumeil cTraTUCTHKa B ctatuctudeckor urpe (QQ, D, R), koropas
MOJCIIUPYET HSKCIUTyaTallMI0 MECTOPOXACHUH, OyneT GyHKums pemeHus d, B KOTOpou do(x;)) = aj,
dg(x2)=a1; dz(X3):a2.

BeiBon. MHBecTuiMu OmnpaBAabIBAlOT 3aTpaThl M MOTYT JAarh npuoOsuib 27,3 ThIC. pyoO., ecnu
JIOTIOTHUTEIBHBIC HUCCIEAOBAHMUS IalU PE3yJIbTAT X; - Majas TIIyOMHA WU X, - CpeIHss T1yOrHa 3aleraHus
Cepbl.

Tonbko B cilydae, e€ciaM IeOJOrMYecKHe HCCIIEOBAaHUS NAAyT pe3ylbTaThl X3 (B CpelHEM IiIyOoKoe
3ajleraHue), HY>KHO TPHHATH PEIICHHE dr. B CBSI3U C SKOHOMHUYECKOW HEI()PEKTUBHOCTHIO DPa3zpabOTKH
MECTOPOXKJICHHS BO3AEPIKATHCS OT €r0 HHBECTUPOBAHMUSL.

TJIABA 8 3AJTAYM U3 PA3HBIX OBJIACTEHN XO3SMCTBEHHOM JEATEJIBHOCTHA

8.1. IPOEKTUPOBAHUE MAPHIPYTOB I'OPOJACKOI'O TPAHCIIOPTA

3agaua 8.1. BeiGop Tpacchl HOBOW aBTOOyCHOW JMHUM B ropoje. [locTpoeH 3a ropo oM HOBBIH KUIIOM
MHUKpPOpaOH, KOTOPBIH HYXKHO CBSI3aThb C IEHTPOM Tropoja. MmeeM HCXOAHYHIO CTPAaTErHYECKyl HIPy
(QQA,L). CTaTUCTUK TMpUIIEN K BBIBOJY, YTO JIMHUIO MOXXHO TPOBECTH A0 MyHKTa A; win A, wunu As;.
Pemenue 4 = {a,, ay, a3}, rae a;, 03HA4YAET NMPOBEJACHUE TPACCHI 10 A;, a; - 10 Ay, a3 - 10 Az, ipudem A; u A3
Haxo4sATCAd B Pa3HbIX KOHIAX ropoaa. MHOXECTBOM COCTOSAHMN NpuUpoabl (2 sBIsAOTCA O, O, O3 -
COCTOSIHUSI, KOT/Ia OOJBIIMHCTBO JKUTENEH MUKpOpaiioHa paboTaeT COOTBETCTBEHHO B OKPECTHOCTH IMyHKTa
A, MyHKTa A, ¥ yHKTa A3, HaXOJAIIErocs B CaMOM LIEHTPE ropoa.

Ecnu npunsToe pemeHne mpoBecTy Tpaccy He OyAeT YIOBIETBOPATh HYX bl JKUTEJIEH MUKpOpaiioHa, TO
TPAHCIIOPTHOE MPEANPHUATHE TTOHEeceT noTepu. [loTepu OyayT MakCHMaIbHBIMH MPU OMIUOOYHOM PEIICHUHN
MIPOJIOKUTH TPACCY K MYHKTY A3 BMECTO A; UM HA00O0POT.

Pemenne. @ynkuus L(O, a) noreps xapakTepusyercsi MaTpuiiei (tadm. 8.1).

Taobmuua 8.1
A a a, a
Q
®, 0 5 10
0, 5 0 5
o, 10 5 0

[Ipeobpasyem crparernueckyro urpy (€2, 4, L) B ctatuctudeckyto (2, D, R) npu y4yere nHPOpMAIHHA O
JeMCTBUTEILHOM COCTOSIHUY MPHUPOIbL. J{J1s1 3TOro MpOBOIUTCS BEIOOPOUHBIN OMPOC JKUTENEH MUKpopaiioHa.
PesynbraTsl 3T0rO0 0mpoca 00pa3yoT BEKTOP

=1
Il
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TA€ X;, X2, X3, - JOJS OT oOmiero umcna ompomieHHBIX (He menee 50 %), KoTopble MpeiaratoT
CTPOUTEIBCTBO TPACCHI 10 MyHKTOB A, A, A3 COOTBETCTBEHHO;
X4 — M000€ U3 TpeX HaNpaBJICHUH HE MOIYYHIIO PEIAIONIEr0 KOJIMYECTBA TOJIOCOB.
JleiicTBUTENbHBIE JAaHHBIE pe3yJibTaTa OIpOca IOKA3aJIMd CIEAYIOIUE BEPOSTHOCTU PEKOMEHIAIHi
xurtenen (Tadu. 8.2) B 3aBUCUMOCTHU OT COCTOSIHUM MpUpob! O.

Tabmuna 8.2
P(x]|©) P(x||©) P(x,|©)) P(x;|©) P(x,|©)
6
O, 0,7 0,2 0,05 0,05
o, 0,1 0,7 0,1 0,1
0, 0,05 0,2 0,7 0,05

B pesynbTare ompoca moiydaeM yCIOBHBIE BeposiTHOCTH P(x;|®) = P(x2|®,) = P(x;3/®3) = 0,7. Ilyctb
d(x) = a - HepaHIIOMU3WPOBaHHAs (DYHKIMS PEIICHHs, peodpasyromas MHOXKECTBO X pe3yJIbTaTOB JK-
CIIEPUMEHTa B MHOXKECTBO pelleHU. MHOXeCTBO [ HEpaHIOMHU3MPOBAHHBIX PELICHUN INPU HaIU4YUU
YeTBIPEX PE3yNbTATOB JKCIEPHMEHTa M TPEX BO3MOXKHBIX pelleHnii 6ymer umerh 3° = 81 pasmmunyio
(GYHKIMIO PEIIeHUH CTaTUCTUKA B CTATUCTHYECKOU uUrpe ¢ npupoaoit (2, D, R}. VI3 HUX MBI OTpaHUIUMCS

HIECTHIO OMYCTUMBIMU GYHKUIUAMU: d}, d, ... , dg (Tabm. 8.3).
Tao0numa 8.3
d dl dz d3 d4 ds d6
X

x| a a a) a a as
X, ] a @ q L) a,
X3 a3 as as ay a as
X4 a] a, as a a a,

Kaxkwue xe pemienust He Bouut B gomyctumbie? HemomycTumblie GyHKIMH pELIEHUS] — 3TO BCe (PYHKIMH
deD, KOTOpbIe HE CTaBAT B COOTBETCTBHE XOTS OBl OJHOMY W3 PE3yJbTaTOB X;, X2, X3 PEIICHHUE d;, do, d3
MOTOMY, YTO ISl 9TUX (PYHKIIMU 3HA4YeHHE pucka R(O, d) Oynet BCioay OOIBIIMM MO CPaBHEHUIO C IPYTUMHU

GyHKUMAMU pemieHuid. Pe3ynbTar x, mpu 3TOM BO BHUMaHHE HE MPUHUMAETCS, TOCKOJIBKY OH HE OTPa)KaeT
KOHCTPYKTHUBHOTO NPEJIOKCHU.

YureM mONy4YeHHbIE YCJIOBHBIE BEpPOATHOCTH U, 3HAs 3HAa4YeHUs (YHKIUH TMOTeph, BBIYUCIUM
MaTeMaTUYECKUe OXHMIAHUS (PYHKUUI MOTEpsh, T. €. MOJy4YuM (YHKIHU PUCKA IJI AOIMYCTHUMBIX (DyHKIHIM
peLIeHuN:

R(®,, d)) = 0%0,7 + 5*0,2 + 10*0,05 + 0*0,05 = 1,5,
R(©,, d;)) = 0%0,7 + 5*0,2 + 10*0,05 + 5*0,05 = 1,75;
R(©,, d;) = 0*0,7 + 5*0,2 + 10*0,05 + 10*0,05 = 2;

R(©,, d,) = 5*0,1 + 0%0,7 + 5*0,1 + 5*0,1 = 1.5;
R(©,, dy) = 5*0,1 + 00,7 + 5*0,1 + 0%0,1 = I;
R(O,, dy) = 5*0,1 + 0*0,7 + 5*0,1 + 5%0,1 = 1,5;

R(©,, d)) = 10%0,05 + 5*0,2 + 0%0,7 + 10%0,05 = 2;
R(©;, d)) = 10*0,05 + 5*0,2 + 0*0,7 + 5%0,05 = 1,75;
R(©,, d;) = 10%0,05 + 5%0,2 + 0%0,7 + 00,05 = 1,5,
N3 taba. 8.3 BUHO, YTO BHE 3aBUCUMOCTH OT X/, X2 X3, X4 PelIEHUE d4 OyJIeT COOTBETCTBOBAThH PELICHUIO
aj, d5—)612, dg—)ag.
OO0bveHUM BCe TONyYEHHBIE penieHus B Taln. 8.4 W BBHINUIIEM MUHHMAJbHBIE 3HAYCHUS (DYyHKIUH

pHCKa 110 CTPOKE U MaKCUMaJIbHbIC 3HAUCHHS - [0 CTOJIOILY.
Tab6muma 8.4
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d| 4 d, d, d, d; d min
9,
9, 1,5 1,75 2 L0 5 10 0
9, 1,5 1 1,5 5 0 5 0
e, 2 1,75 1,5 10 5 0 0
max 2 1,75 2 10 5 10

Takum 00pa3oM, Kak IMOKa3biBaeT TaOn. 8.4, cpenu HEPaHIOMU3UPOBAHHBIX (YHKIHMH pEIICHUN HET
MUHMMaKCcHOM yHkuun: v;=0<v,=1,75. CnenoBaTenbHO, MUHUMAKCHYIO (DYHKLHUIO PELICHUS HAJ0 UCKAaTbh
BO MHOKECTBE D * paHIOMU3UPOBAHHBIX (DYHKIHIA O.

B nanno#i crarucrtuyeckoit urpe (2, D, R) B KauecTBe ONTHUMAJIbHOM HY>KHO NPUHATH MUHUMAaKCHYIO
(GYHKLHIO PELIeHHUS.

Jns Toro 4TtoObl HAWTH PAaHIOMU3MPOBAHHYIO MHMHUMAKCHYIO (YHKIHIO PpEHIeHUs Op, CIEAyeT
00paTUTHCA K JIMHEMHOMY TTPOTrPAMMHUPOBAHUIO (CM. TIPUIIOKECHHE).

[Tycts O - pacnpezeneHne BepOATHOCTEH Ha MHOXECTBE HEPaHAOMHU3UPOBAHHBIX (QYHKIMHA pereHus d.
O6o3HauuM 3T0 pacnpeaeneHue N, = P(d;), N2 = P(d>), ... , N¢ = P(ds). Teneps 0003HaUUM yepe3 L ICHY
pacmmpeHHoN cTatucThdecko urpel (Q, D* R) mpu paHaoMu3auuu (YHKIWN PEHICHWH W 3alHileM B
TEpMUHAX JIMHEMHOTO MpOrpaMMHMpOBAaHUS 3a/ady CTAaTHCTUKA, KOTOPBIM peliaeT ee B HHTepecax
TPAHCIIOPTHOTO NPEAIPUATHUS.

J51s 3TOrO BOCIONIB3yeMCsl JaHHBIMU Ta0. 8.4:

L5n, +1,751n, +2n, + 51, +10n, <0
1,5, +m, +1,50; +5n,+5n, £ v
20, +1,75M, +1,50, +10n, + 51, S0
M +M; + M3+, +M +MN =1
m20m, 20m; 20;m, 20;m, 20,1, 20.
[IpeoOpasyem mepeMeHHbIe, pa3eiuB 1 Ha IIeHy Urpbl 0> 0, U BBeIEeM JOMOJHUTEIbHBIC TIEPEMEHHBIC
q7, qs qo. B pe3ynbTare nepeiiieM oT HEPaBEHCTB K PABEHCTBAM:

it
maxZ=q,+q,+q;+q,+qs+q, =7

1,5g; + 1,75g, + 295 + 595 + S5gs+ gp = 1;
1,5q; + g, + 1,5g3 + 5q4 + 595+ g3 = 1;

29, +0,75g, + 1,53 + 10g, + 5g5 + g9 =1

npu Q/>0’j = 17_9

Pemmum »Ty 3amady IWHEHHOrO MPOTPaAaMMHUPOBAHUS CUMIUIEKCHBIM METOJOM (TEXHUKA pEIICHUS
M3BECTHA U 3/IECh HE U3JIAraeTcsl) U MOJIy4YruM 0a3rMCHOE ONTUMAIbHOE pelICHUE:

q1=q3=2/7,92=q4=q5=q5=0.

3HAUHT, Znax = q1 T q3 = 2/7 +2/7=4/7.

Orcroga v =1/Z = 2/7=1,75.

[lepeiimeM K UCXOTHBIM MEPEMEHHBIM Mi = ¢; L; [ = 1,_6, TZI€ Ni - BEPOSTHOCTH, C KOTOPBIMH CJIEIyET

coueTaTh COOTBETCTBYIOIIME HEPaHIOMU3UPOBaHHBIC (DyHKIIMU pemieHus d; (i = 1,6). Ilocne nepeMHOXeHuUs

MOJIYYMM PaHIOMU3UPOBAaHHbBIE (YYHKIIMH O:
M=N=2/Tx74=1/2;n=1M,=M5 =M = 0.

Wtak, momyuyeHa MUHUMAaKCHas pPaHIOMHU3UMpOBaHHAs (YHKIUA peElIeHus Oy C pachpeesieHueM
BeposiTHOCTEN: P(d;) = 1/2; P(d3) = 1/2. Kak ee oxapakTepu3oBarh? JTO CMELIaHHAs CTpaTerus Oy ¢ OJAMHa-
KOBBIMHM BEpOSITHOCTSIMU UYUCTHIX (GYHKIUI permieHus d; U d; OHM pa3ianyaloTcs TOJBKO PE3yJbTaTOM
CTaTUCTHYECKOTO IKCIIEPUMEHTA.

BriBon. B 3amaue BbIOOpa TpPaHCIOPTHBIM MPEAINPHUATHEM HAWIYUIEH Tpacchl MaplipyTa HOBOH
aBTOOYCHOM JIMHUY MOJTyY€Ha ONTUMaIbHasi MUHUMAaKCHas (PYHKIIHS PEIICHUS:
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¢ €CJIK 1O S3KCIICPUMCHTY C aHKCTAMU IIOJYYCH PEC3yJIbTaT X1, WIKW X, HWIH X3 TO CICAYCT HPHUHATH
pEIIeHNUE @] WK @), WU d3 COOTBETCTBEHHO;

¢ CCJIM MOJIYUCH PpEC3yJIbTaT X4, TO HYKHO HCHOJbB30BATh MCXAHU3M cnyqaﬁHoro BBI60pa MCXKAY
penieHusiMH @; (Tpaccy BeCTH 10 A;) U asz (Tpaccy BECTH 110 A3) C OAMHAKOBBIMU BEPOSITHOCTSMH, PABHBIMHU
0,5. Cne,uyeT CACIaTb OJHO BAKHOC 3aMCYAaHUC: B JaHHOM CJIy4ac MbI U3 PaCUYCTOB IOJTYYHUIIN OANHAKOBBIC
BEPOSATHOCTH. (DTO pelieHrne He UMEET HUYEro OOIIEeTo ¢ MPUHIIMIIOM PaBHOBEPOSITHOCTH, KOTOPHIH HHOTIA
HEe0OOCHOBAHHO MPUMEHSIETCS TIPU OTCYTCTBUH MH(DOPMAIIHH O BO3MOXKHBIX BEPOSTHOCTSIX COOBITHH. )

8.2. MIPUHSTHUE PEINEHUN B CEJIbCKOM XO3SMCTBE

3amaua 8.2. [lnanmpoBaHHMe ydyacTKOB 3eMiM moJ Kaprodenb, mpoBoammoe merogoMm baiteca. [lpu
HaJIMYUK OOJIBIIMX MACCHBOB 3€MIIM B XO3SIICTBE MOXKHO CO3HATEIBHO BHIOMPATh HanOOJIee BHITOTHBIC IS
ypOXKast y4acTKHU C y4ETOM UX BJIQYKHOCTH.

B nepuox Bereranmu TpedyeTcs omnpenereHHOe KOJIMYECTBO Biard. Eciau BIaXHOCTb OyJeT M3ITUIIHSSA,
TO YacTh MOCAIOYHOTO MaTepHala HaYHEeT THUTh, ypOKaid Oy/IeT IIOXUM.

Kaprodens B cpemneil mosoce caxaroT oObIYHO B ampesie. B 9To Bpemsi TpyIHO MpEeaBUAETH, KaKUM
OyZIeT JIeTO - CyXHMM MM BIaKHBIM. PaKTUYECKU CO3IAaeTCsl CUTyalus, KOTOPYI0 MOXKHO CUUTATh UTPOH C
npupoaoi. Mbl TOJKHBI IPHHATH PEIICHUE, Ha KAKUX Y4acTKaX cakaTh KapTo(enb: Ha CyXUX WM Ha TeX,
KOTOpBIE caMH T10 ce0e SIBISIOTCS BIAXKHBIMU.

Baenem ycioBHbIE 0003HAYECHUS:

Q= {0, ®,} - MHOXKECTBO COCTOSTHUN TTPUPO/IHI;

®) - 0cagKu BBIIIE HOPMBI;

®, — cyxoe JeTo (0Ca KU HE BbILIE HOPMBI);

A = {aj, a;} - MHOXECTBO PEILICHUN CTATUCTUKA;

@; - IOCaJIKy MPOU3BOANUTH HA YYAaCTKaX C OOJIBIION BIIaKHOCTBIO TIOYBBI;

a; - MOCAJKy MPOU3BOINTH HAa CYXHMX YYacTKaxX, TaK KaK 0’KUIAETCs BIAYKHOE JIETO.

W3BecTHBI cpeaHne yposkau B 3aBUCHMOCTH OT NPHHATOTO PEIICHHS U COCTOSIHUS MpHposl. [Ipu sTom
HaMMEHBIINE ypo)kau OBIBAIOT, €CJIM OCAJKHU BbIIe HOPMBI (©)), ¥ NPUHUMAETCS PELICHHE d; -CaXKaTb
Kaprodenp Ha BIAKHBIX y4aCTKaX.

Haubonbmme ypoxxan B cpeiHeM OBIBAIOT MPU PEIICHUH @) -CakaTh KapToQeslb HAa CyXUX Y4acTKax U
IIPU COCTOSIHUSIX TIPUPOIBI B - BIa)KHOE JIETO.

[TpuObL1b Ha 1 ra B THIC. pyO. B CpeHEM U3BECTHA [0 MHOTOJICTHUM pe3yJibTaTaMm (Tadu. 8.5).

Tabnuma 8.5

A a a

Q 1 ]
e, 5 25

o, 20 8

WTax, MBI OJTy4nIId 3HAYEHUS! TPUOBLIN, a HAC HHTEPECYIOT TOTEPH.

Pemenne. IlpencraBum ¢ynkmuio moreps L(®, @) B BUAE pa3HOCTH MEXIY HAUOOJBIIEH MPUOBLIBIO U
npUOBLIBIO, KOTOPAst MOKET OBITh IMOJIy4Y€HA BO BCEX OCTANIBHBIX clyyasx (Tadu. 8.6).

CraTHCTUK JOJDKEH TMOJMYYUTh JIOTIOJIHUTEIBHYI0 HMH()OPMAIMI0O O COCTOSHUSX MPHPOIBI IIPH
HaOJI0IEHUAX MTOTO/IBI B arpelie, Koria IpOBOJUTCS MOCaIKa.

Ta6mmma 8.6
a A a a,
9, 20 0
e, 5 17

[lycts X = {x;, X2} - MHOXECTBO HAOJIOJIEHUH, TJI€ X; U X, - HA0JII01aeTCs OOJIBIIOE U MAJIOE KOJIMYECTBO
0CaJIKOB COOTBETCTBEHHO.

B 3aBucuMocTH OT COCTOSHMS NPUPOAbI ©; U HAOIIOAEHUS MOTOJbl X; IOIYyUYUM CIEIYIOLUIUE 3HAUCHHS
YCJIOBHBIX paclpeaeIeHUumn:
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P{x,, ©,} = 0,6;
P{x,, ©;} = 0,4;

Plx, 0} = 03;
P{x,, ©,} = 0,7.

[lo pAByM pemieHusM CTaTUCTUKA @; M ap W pe3ylibTaTaM HaOJMIOJEHHUS IOJydyaeM 4YeTbIpe
HepaHAoOMHU3UpoBaHHbIC PyHKIMYU pemenus d € D (tab:n. 8.7).

Tabnuna 8.7
d d, d, d d,
x
x a, a, a, a,
X2 a L) a a

B crartuctuueckoir urpe (€, D, R), xoTopas NHOCBsIll€HAa BbIOOPY YYacTKOB 3€MJIM JJIs IOCAJKU
Kaproders, onpeaenuM yHKuu pucka R(0O, d):
R(©,, d;) = 20%0,6 + 20*0,4 = 20,0,
R(©,, d,) = 20*0,6 + 0*0,4 = 12,0;
R(©,, d;) = 0*%0,6 + 20*0,4 = 8,0;
R(©,, dy) = 0*0,3 + 0*0,7 = 0,0;
R(©,, d)) = 5*%0,3 + 5*0,7 = 5,0;
R(©,, d;) = 5*%0,3 + 17*0,7 = 13,4,
R(©,, d3) = 17*%0,3 + 5%0,7 = 8,6;
R(©,, dy) = 17*%0,6 + 17*%0,7 = 17,0.

[Tonmyuennslie pe3ynbTaThl QyHKUNH pucka R(®, d) npeacraBum B Tabdi. 8.8, 0TKyAa BUJHO, 4TO (PyHKIUSA
pemenust d; nomuHUpyeT Han (yHkmuen d;. CnemoBarenbHo, d, HemomycTuma. OHa HE OTHOCHUTCS K

MOJIMHOKECTBY JIOMyCTUMBIX (PyHKIUI pemeHus. Mbl B 3ToM yOeaumMcs npu pacuere 0alleCOBCKUX PHCKOB.
Taonuma 8.8

d d, d, d; d,
6 .
9, 20,0 12,0 8,0 0,0
9, 5,0 13,4 8,6 17,0

ByneM cumrtaTh, YTO B paccMaTpHBaeMOM pailOHE ampUOPHOE PACHpPENeNICHHE COCTOSHHA TMPHPOJIBI
MPUBOTUT K OJMHAKOBBIM IIIAHCAM IS CYXOTO M BIQXKHOTO JIeTa TIPU UCCIIECTOBAaHUM COCTOSIHUN TPUPOIBI.
3nauurt, P(®;) = 0,5; P(®,) =0.,5.

Beruuciaum GaitecoBckuii puck (&, d):
nE&, d;) = 20,0%0,5 + 5,0%0,5 = 12,5;
rE, dy) = 12,0%0,5 + 13,4%0,5 = 12,7;

r&, d;) = 8,0%0,5 + 8,6*0,5 = 8,3;
&, dy) = 0,0%0,5 + 17,0%0,5 = 8,5.

MuHuMalTbHBIA 0aliecOBCKUI pHUCK HaOmomaercs st (PyHKIUU d3 UYTO HE MPOTHBOPEYHUT BHIBOAY,
caenanHomy u3 Tabm. 8.8.

BriBon. HepanmomusupoBanHass (GyHKIHMS pelieHUsT d3 KOTOpas BKIIOYACT pemieHue st d(x;) = ar u
d(x;) = a;, aBnserca OailecOBCKOM (yHKIMEH pemeHus. DTO ONTHMAalbHAs CTPAaTervs CTAaTHCTUKA: B
paccMaTpUBaEeMbIX YCJIOBUSAX, €CJIM BECHOW MHOIO OCAAKOB (X;), MPUHUMAETCS pPEUICHHE d; O TOM, UTO
KapTodellb Hy)KHO CakaThb Ha CYXHMX y4yacTKax 3emiu A, Ecnu BecHON Mano ocaikoB (x:), IPUHUMAETCS
pelieHue a; o nocajake kaprodens Ha yuyacTkax 4, Te BIaXXHOCTb OYBbI OOJIbIIAS.

3agauya 8.3. I[lnaHupoBaHMe y4YacTKOB 3€MJIM IOJ TIOCEBBI KapTodenss METOIOM JUHEHHOTro
nporpammupoBaHus. B 3agade 8.2 Mpl moyymin onTUMalibHOE OaiiecoBCKOe permieHue d;. Temnepb mormpo-
OyeM MoJy4YuTh MUHUMAKCHYI0, 00JIe€ OCTOPOXKHYIO CTPATETHIO.
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MuHuMakcHyl0 (YHKIMIO PpEILICHUs CJelyeT MCKaTh KaK CMEIIAHHYI0 CTpaTeruio  Cpeiu

PaHIOMHM3HPOBAHHBIX (DYHKUMH peIIeHus, MOTOMY YTO MaTpula 3HaueHWid (QyHKOmA pucka R(®, d) nns
HEpaHJAOMHU3UPOBAHHBIX (YHKIHK penieHust d € D He UMEET CEIJIOBOM TOYKH.

[Ipumensss MeTol JIMHEMHOrO MPOIPaMMUPOBAHMSI M YUYUTBIBAs, YTO IPU ONTHUMAJIBHOM PpEUICHUH
OTpaHMYEHUS 3alMCHIBAIOTCA KaK PaBEHCTBA, MolydaeM U3 Ta0id. 8.8 mpu HEHYJEBBIX 3HAUEHUSAX M1 U M3
CHUCTEMY YpaBHEHM, KOTOpasi BKIIOYAET LIEHY UIPHI V:

20m, + 8y =v;
Sng + 86m; =v;
ntn; =1L

B pesyibrare peienys 3Toi CUCTEMbI YPAaBHEHUN IOy YUM:

n, = 0,0385 = 0,04;
n; = 0,9615 = 0,96;
v = 8,46.

BreiBon. MuHuMakcHas crpaTerusi, emie Oojee OCTOpOXKHas, 4YeM ONTHMalibHasi OaiiecoBckasi, aJis
CEJIbCKOXO3SUCTBEHHOTO MPEANPHUATHSI 3aKITI0YAeTCS B UCIOIB30BAHUU CTpATeTul d; U d; C BEPOSTHOCTHIO
cootBeTcTBeHHO 0,04 11 0,96.

Kak 310 npuMeHsATs Ha nnpakTuke?

Ecnu BecHolt HaOmtoqaeTcst x; (0OJBIIOE KOJIMUYECTBO OCAKOB), TO OCYIIECTBIISIETCS CIIy4YailHbIA BHIOOD C
BepoaTtHocTsMu 0,04 u 0,96 ogHoro u3 pewmeHuit: a; unn a, Ilpu HaGmogeHuu x; (Majioe KOJIUYECTBO
0CaJIKOB BECHOW ) MPUHUMACTCS PEIICHUE d; O TTOCaIKe KapTo(delis Ha BIAKHBIX y4acTKaX A;.

8.3. CTATUCTUYECKHMN KOHTPO.JIb MAPTUU T'OTOBBIX U3JIEJINHI U
BEPOATHOCTD IEPEBOEB ITPOU3BOICTBA

Ha ocHoBe cTaTUCTHMYECKHMX IUIAHOB NMPUEMKHU NPOAYKIMHM BCEr/Aa IOHKHO OBbITh HM3BECTHO, CKOJBKO
U3JIEHA CIEAyeT CIIy4alHbIM 00pa3oM 0ToOpaTh AJs CTATUCTHYECKOTO KOHTPOJSI M MPU KaKUX YCIOBHSIX
MPUHUMAETCS pellleHue 0 OpaKOBKe WU MPUEMKE MapTHH.

[InaHoB KOHTpOJs uMeeTcs OOJNbIIOe MHOXKECTBO, OJHAKO Onarofapsi CBOEH MPOCTOTE YacTo
MIPUMEHSETCS OTHOCTYNIEHYATHIA CTATUCTUYECKUH TUIaH IPEMKH k|n, T1ie n - 00beM BBIOOPKHU; k - IpUeMOY-
Hoe uyucio. Ecnm W3 mpoBepeHHBIX u3Aenuil 4ucio JedeKTHhIX Z He OyAeT mpeBblaTh k, HapTus
MPUHUMAETCs. 3HAYHT, k - TOMyCTUMOE YUCIIO IS(HEKTHBIX B BBIOOPKE U3 7 U3ICIIHA.

[IpencraBuTenb TOPrOBOrO MPENNpusITHs Npu Z < k CUMTAeT MApTUIO XOPOIIeH M NMPUHHMAaeT ee Ha
OCHOBE aHaJM3a BBHIOOPKH. 3aTeM MPOHM3BOIUTENH IMOKPHIBAET CTOMMOCTH Ka)JIOTO0 OOHApy>KEHHOTO B
nepelaHHON MapTUU OpaKOBAHHOTO U3ENHS MyTeM 3aMeHbl, OECIJIaATHOIO PEMOHTA WM APYTUM IIyTeM,
O3HAYEHHBIM B JIOTOBODE.

Ecnu Z > k, T0o mapTus He NMPUHUMAETCS TOPTOBBIM MPEANPUSTHEM, a MPOU3BOIUTEND OCYIIECTBIISET
CIUTONIHYO MTPOBEPKY MAPTUU U BBISBISCT Ne(DEKTHBIC H3CIIHS.

3anaua 8.4. BeiOparh onTUMallbHOE KPUTHYECKOE YHCIIO k. 3Haue€HHWE kK MOXKET OBITh OINpPEACIICHO MpHU
MOMOIIM CTaTUCTUYECKON UTPBI.

BBenem 0003HaueHus:

W (WeQ), nons nedeKTHBIX U3JEIUN, - COCTOSHUE TPUPOIbI O

N - 00beM napTuu U3JAENNY;

Q =10,1] - uarepBan ot 0 10 1 ¢ BKIIFOYEHUEM TPAHUIL ’TOTO UHTEPBAJIA;

A = {ay, a>}- MHOXXECTBO PEILICHUH CTATUCTHKA, TJIe d;, d; - PEIICHUS O IPUEMKE U 0 OpaKOBKE MAPTHU CO
CIUIOIIHBIM €€ KOHTPOJIEM COOTBETCTBEHHO;

C/ - 3aTpatThl Ha MPOBEPKY OJIHOTO H3ACIHS;

C,- cyMMa, yiulayuBaemasi MpOU3BOJUTENIEM 3a KaxkJoe oOHapyxeHHoe JedeKTHOe Hu3Jeiue Iocie
MPUEMKU TTapTUH.

DyHKIUA OTEPh
Cin+C,(N—n)¥ npu a
Cin+C,(N—n) npu a= a,,

LW,a)= { a
rie  C;n - CTOUMOCTb KOHTPOJISE BBIOOPOYHOM COBOKYITHOCTH M3/I€IMU B MPOLIECCE KOHTPOJIS;
Co(N-n)W - cymma, BBIIUIauMBaeMasi POM3BOIUTEIIEM 32 M3JENHUsl, KOTJa OHU OKaXyTCs Je(eKTHBIMU
1ocJie MPUEMKH;
C; n+ Cy(N—n) - 3aTpaThl Ha CIUIOIIHON KOHTPOJIb, €CJIHM IMAPTHUs HE ObLJIa IPUHSTA.
Wrak, crparernyeckas urpa Oyaet umets BuI (Q, 4, L). J{nst onpeneneHHOCTH OyieM CUNTATh:
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* ToproBasi pupMa OIUIaYMBAET TOJIBKO HUCTIPABHbBIE U3/1EHs, a Ne(EKTHBIC 3aMEHSIOTCS HCIIPABHBIMU;

* 1Ipu OOJIBIIION MAPTHUU PACTIPEEICHUE BEPOSTHOCTEH CIydailHOW MEPEeMEHHOW - 4ucia AePEKTHBIX
u3genui Z - MOAYMHSIEeTCS OMHOMHAIBHOMY 3aKOHY. DYHKIHUS BEPOATHOCTH 3aBUCUT OT JICHCTBUTEIBHOM
110711 OpaKOBAHHBIX U3/IETIUI B IPUHUMAEMO# maptuu W:

PEWy = COWX1-WZnpu Z= 0,1, ... , m;

* KOHTpoJIep HAOII0aeT Yucio Z B BBIOOpKE 00beMa 7,

* d(Z) = a - craTucTUYeCKasi HEPAHIOMU3NPOBAHHAS (PYHKIHUS pemieHnus KouTposepa. Kontponep moxer
MNPUHATH OJHO U3 JBYX 3HAUCHUM: a; (IPUHATH) WU @, (HE IPUHATH MAPTHIO).

OpHako HaM HEOOXOIMMO OCYIIECTBUTh ONTHMANBHBIA BBIOOP KPUTHYECKOTO 4YHCIAa k, TMOITOMY
nepeiieM K CTaTUCTUYECKOM urpe. B 3Toll urpe mcnonb3dyeM umHpopmanuioo o uucie Z 3a0pakoBaHHbBIX
u37enuil B BEIOOpKE 00bEMOM 7, pactpeiesieHne Z 3aBUCHT OT COCTOSTHHSI MPUPOABI W - nonmu nedeKTHBIX
U3EINI.

Pemenune. st cocTosHUS MPUPOABI W M CTaTUCTHYECKOW HEPAHIOMHU3MPOBAHHOW (DYHKIHMH pEIICHUS
d(Z), ompenensoumel KpUTHUECKOE YHUCIO Kk TMPH KOHTPOJIE MNApTUM TOTOBBIX M3AEIUH, MOXHO B
cratuctuueckoi urpe (€, D, R) Haiitu ¢pyHKIMIO IU1aTexen win ¢pyHkuuto pucka R(W, d):
RW,d)=[Cin+C,(N —nWIP{Z S k|W}+C,n+C,(N -n)C,P{Z > k| W}.

OTO BBIpaXKEHUE MOXKHO PACKpPbITh, UCIIONIb3Ysl OMHOMHAIbHOE paclpeieieHue.

Jlanee B kauecTBe LeNE€BON PYHKUUU d(Z), ONpeleNnsoneil oNTUManbHOe KPUTHUECKOE YUCIIO k BIOEpeM
0alieCOBCKYI0 HEpaHJAOMHU3UPOBaHHYO (yHKuuI0. IlycTh mpouecc npou3BOACTBa SBISIETCS OTIAKEHHBIM,
Toraa Nojs nedeKTHBIX u3/enuidl B maptuu W Oyner uMeTrh Oera-pacnpenieieHue, 3alaHHOe Ha MHTEepBaje
[0,1]. B 3aBUCUMOCTH OT NPUHATBIX APAMETPOB p U ¢ MOKHO OIPEIEIUTh allPUOPHOE PACIIPEICIIEHUE 10U
neQeKTHBIX U3Aenuil W B IpuHUMAaeMbIX HapTHIX.

Takum oOpa3oM, ampHOpPHBIM pacrpeaeaeHueM & CcocTOsiHUM mnpupoasl W npuHumaercs Oerta-
pacrpenienenue ¢ GyHKIHUEH MIOTHOCTH

gW)= wr'-w)*" npu 0<W<I1, p>0, >0,

B(p,q)

| :
rae B(p,q)=[W*'(1-W)"'dW — Gera-dpyHkums.
0

N3BeCTHO, UTO CYIIECTBYET CBSI3b MEX Ty OeTa- M raMMa-(QyHKIHSIMHU:
r'prl(q
Bpg=LOL@
r'(ptq
rae I'(p) = (p-1)! — ramma-pyHKUHR.
baiiecoBckuii prcK Mpu 3TOM pacipeaeacHlu Oy aer

r@€,d)= fR(W,d)g(W)dW.

DTOT GaECOBCKUI PUCK CIIEyeT MHHUMH3HPOBATh OTHOCHTENBLHO k. [Ipy M3BECTHBIX pa3mMepax mapTHH
N, BwIOOpKHU 1, 3atpaT C; u C,, mapaMeTpoB anmpHOPHOTO OeTa-pacrpenesieHus p u g 0alieCOBCKUN PHUCK
OyzaeT TodbKO (QyHKIMEH k:

r(& d) = f(k).
Tenepb Hy)KHO HANTH TaKOE HATYypaJIbHOE k, YTOOBI YIOBJICTBOPSUIMCH HEPABCHCTBA
J< flk+1) n fk)< f(k-1)

Paccmotpum HepaBeHncTBo f(k)< f(k+1), u3 koroporo cieayer, uto f(k+1) — f(k) > 0.
I'(pI(q)
I'(p+q)
¢byukuuu I'(n) = (n—1)! , rae (n—1)! - paxropuan, nonyuum fk+1) —f(k) >0, ecmu Co(p + k+ 1)/(p + q + n)
-C; £0.

Hcnonp3ys cBsi3u Mexay Oera- M ramma-pacnpeneieHusmMu B(p,q) = u (dopmyny ramma-

3nauut, (ptk+1) > %(p+q+n) u HepaBeHCTBO f(k) < f(k+ 1) Bbmonnsercs npu k > %(p+q+n) -

2 2
(p+1).
Oobpatumcs k HepaBeHCTBY flk—1) — f(k) > 0 u Halinem 3HaueHue k, 111 KOTOPOro OHO BbInosHsAeTcs. [Ipu
3TOM HeoOxoauMo mpeodpa3oBaTh OaliecoBckuit puck #(E, d) = f(k), mocne yero momydaeM HepaBeHCTBO f{h—
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1) — f(k) > 0, kotopoe Beimonasiercs, ecnu Co p + k)/(p + q + n) — C; <£0. Torna (p + k) < % (p+q+n),

2

C
T. €. Ipu k< C—‘(p+q+n) - p. B aToM ciydae OaiiecOBCKHIA PHCK MPUMET MUHUMAIbHOE 3HAYCHHE MJIS
2

TaKoro HaTypa.nbﬂoro ymcna k, KOTopoe YAOBJIETBOPSET IBOMHOMY HEPABEHCTBY:
—(p+q+n) p- 1<k<z.—(p+q+n) p.
2

BreBog. C momorsio HepaHI[OMI/IBI/IPOBaHHOI/I OaiiecoBCKOM (YHKIIMM TMOJyyaeM pelIeHHe Ipu
OJIHOCTYIIEHYaTOM CTAaTUCTUYECKOM IUIaHE MPUEMKH NapTUU U3/EJIHi, eclii U3BECTHO paclpeieieHue 1011
neQeKTHBIX U3CTUi B apTUH, T.€. allpUOPHOE pacipeaesICHUe COCTOSHUMN IPUPOIBL.

IIpumep 8.1. [IpousBogutens mpomaer ToproBoi gupme Gomwinyio (r = 100) mapturo uznenuit. Ilo
JIOTOBOPY TPEJICTaBUTEIb TOProBoil (pupmbl oTOMpaeT ciydailHbIM oOpazom n = 30 uzaenuii. KoHtponb
MIPOBOAMUTCS IO COIVIACOBAaHHOM MporpaMMme Mpu OAHOCTYNEeHYaToM IiaHe. CTOMMOCTbh IPOBEPKU OIHOIO
m3nenus C; = 180 py0., croumocts uctpasuoro uznenus C, =2 000 py6.

TpeOyercs HAWTH KPUTHYECKOE YUCIO Kk TIPU TMPEANOJIOKEHUH, YTO MOyl NeDEeKTHhIX uznenuit W
noJurHeHa OeTa-pacnpe/eseHHIO.

[Ipenmonaraem, 4yTo 10 OpaKOBAaHHBIX HM3ICIUNA MPHU OTJIAXKEHHOM IPOU3BOJCTBE ONM3Ka K HYJIIO,
nostomy g(W) Oyaer umets Oosblioe 3HaueHue. Ilycts aprymentst 6era-¢yukuuu B(p,q) paBubl: p=1, g=5.

Hy»xHo nmoctpouts rpaduk pacupeneneHus 1 onpeaesiuTh MUHIMaIbHOe yncio k. (Dynkuus Ha rpaduke
IpU pocTe A0IU Ae(PEKTHBIX U3AEIH OyJeT OBICTPO CTPEMUTHCA K HYJIIO.)

Pemenne. Onpenenum B(p,q):

_C()T(5)_ 04 1#1*2*3%4 _L
r{a+5s) 51 1*2+3%4*5 5’

g(W)=~/I—5W"'(1—-W)5" =5*1(1-W)*; 0<W <1.
Hcnonp3ys 3HaueHus 1011 W(HyCTb wW=0;0,05; 0,1, 0,2; ...,0,9;1), nonyuaem:
g(0) = 5; g(0,05) = 5*(1-0,05)" = 5%0,95* = 5*0,8145062 = 4,07253;
2(0,1) = 5%0,9* = 3,2805; g(() 2) = 5*0,8* = 1,952; g(0,3) = 5*0,7* =

= 1,2005, ..., 0.
CocraBum Tabsmiy pacripeaesieaus g{ W) npu 3HauyeHUU apryMeHToB Oeta-pyHknuu: ¢ = 5, p = 1 (Tadm.
8.9).
Tabnuna 8.9

w10/ 005} 01 02} 03 04} 05 (06| 07 |08] 09 |1

— et
g(W)| 514,072513,2805(1,952{1,2005 0,64810,3125 0,125(0,0405/0,008]0.0p05 {0

Haiinem kputnueckoe uucio k mpu n = 30, KOTOPOE JOJKHO YIOBJICTBOPATH IBOWHOMY HEPABEHCTRBY:

i(p+q+n)—p—l <k S-g‘-(p+'q+n)—p;
C, G,
C\/C, = 180/2000 = 0,09, p= 1, g =5, p+ g+ n=36.
[ToacTaBuB YKCICHHbIE 3HAYEHUS TApaMETPOB B 3TH HEPABEHCTBA, NOJIyYaeM k.
0,09%36-1-1<k<0,09%36 - 1.
1,24 <k <2,24.

CnenoBatenbHo, k=2 .

BriBoa. Kputnaeckoe unciio paBHO 2, cTaTUCTHYSCKHI TuTaH 3ammieTcs (2(30).

[TapTust Oyaet npuHsATa pu yncie OpakoBaHHBIX B BbIOOpKE K3 30 u3nenuii, He mpeBbimaronieM 2 mT. B
NPOTUBHOM CJIy4ae mapTus OyneT 3a0pakoBaHa.

Ipumep 8.2. /Ins ycnouii npumepa 8.1 npu mnane (2|30) noacuurats GyHKIUIO MOTeps mpu: k = 3; k =
2 ¥ BO3MOXKHOM OTKa3€ B IPUHATON NapTUX ABYX U3JEIUNA U3 Yyucia HenpoBepeHHbIX (N-n), ecau N = 100; k
=2 ¥ BO3MOXXHOM BO3BpaTe M3JIEJIUi U3 Yyucia HENPOBEPEHHbIX, ecau W= 0,05.

Pemenue. Onpenenum QyHKIHIO IOTEPh P k = 3, mojaras coriacHo puc. 8.1, 9to p = 1:
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L(W, a;) = 180*100 + 3*2000 = 18000 + 6000 + 24 000 py6.

67 02 03 04 05 08 07 08 09 15 W
Puc. 8.1. Bema-pacnpeoenenue npu p = 1,q=5

Haiinem ¢yHnkuuio noteps npu k = 2, korjga naptus Obljla IPUHATA, HO 3aTEM B TOProBoi (upme ObLIO
00Hapy»eHO 2 HEUCIIpaBHBIX U3EIUS U3 YKCIla HEMPOBEPEHHBIX IIPU CAUE:

L(W, a;) = 180n +2C,+2C, = 180*30 + 4*2 000 = 5 400 + 8 000 = 13400 py6.

Beraucnum ¢yHKIHo notepb npu & = 2 ¥ BO3MOKHBIX oTKa3ax mpu W =0,05:

L(W, a;) =180n +2C,+ Co(N - n) =5 400 + 4 000 + 70*0,050C, = 9400 + 3,5*¥2000 = 16400 pyO.

IMockonbky 3,5 oTka3za HEBO3MOXXHBI (MOTyT ObITh 3 winu 4), mobaBisieM (OTHAMaeM) IOJIOBHHY
CTOMMOCTH U3JIeNIHA U TOJTydaeM:

L(W, a;) = (16400 + 1000) pyO.

IIpumep 8.3. OctaBum ycioBus npumepa 8.1, Ho n3mMeHuM o0beM BbiOOpkU. Bmecto n = 30 npumem n =
45. TpeOyeTcst onpeAeauTb KPUTHUECKOE YUCIIO k, €ClIi OHO YAOBJIETBOPSET JBOMHOMY HEPAaBEHCTBY IpH
HepaHAOMHU3UPOBaHHOM OaliecoBckoi PpyHkiuu pemenus »(E, d)=f(k):

Q(erq%—n) -p—1<k< i(p+q+n) —-p.
CZ C2

Pemienne. 3anuiem B NpUHATHIX Bblle 0003HadeHusx ycnosus: C; = 180 py6.; C, =2 000 py6.; p=1; ¢q

=5,n=45:
(p+g+n)=1+5+45=51; QZ&ZO,OQ
C, 2000
BbruncnuM MuHMManbHOE 3HaYCHUE k:
0,09*51 -1-1<k <0,09*51 - 1;
2,59 <k< 3,59.

Takum obOpaszom, k = 3.

BoiBoa. ITaptus Oyner npunsara npu k == 1, 2 wnu 3, a nipu k = 4 unu Oonee napTus uzaenuu Oyaer
3a0pakoBaHa, 4 OpakOBaHHBIX H37eNus OyIyT 3aMeHEHbl B BBIOOpKE Ha TOAHBIE, ocTanbHble 55 u3 100
U3JIeNuid Oy Iy T IPOBEPEHBI.

IIpumep 8.4. OueHuTb BO3MOXKHOCTH COOEB IPOM3BOJACTBA MH3-3a HApYyLIEHHsS KOONEPHUPOBAHHBIX
IIOCTaBOK.

C nomouipi0 METOJI0B MAaTeMaTHYECKOr0 MPOrpaMMHUPOBAHHUS MOXHO COCTAaBUTh ONTHUMAJIbHBIN IJIaH
npousBoAcTBa. OAHAKO 3TOT IUIAH MPU HEPETYJISIPHOCTU KOONEPHUPOBAHHBIX MOCTABOK CMEXHUKOB MOXKET
OBITh (PaKTUYECKU HE PEATU30BaH.

B nanHOl cuTyaluu BO3MOYKHO BBIYHMCIUTH BEPOSITHOCTH PETrYJISIPHOCTH KOOIEPHUPOBAHHBIX MOCTABOK,
YTO JI0JIKHO COOTBETCTBOBATh BEPOSTHOCTU OTCYTCTBHSI COOEB IIPOU3BOJCTBA.

BBenem o6o3naueHus:

® (cocTosiHHE PUPOJIBI) - BEPOSTHOCTh OTCYTCTBUS cO0O€B Mpou3BozAcTBa ® € Q= [0,1];

A =1[0,1] - oOnacTh penieHus CTaTUCTUKA,

a - OLIEHKA BEPOSITHOCTH ©.

[pumeM B BHIe KBampaTmdHOH (yHKImIo moteps L(©, a)= (© - a)’. OuenuM BeposTHOCTH @ 110
uHpopManuu 3a npeapinymuil mecsau. [lycts W u N - coObITHS, 3aKIIIOYAIOIIUECS B TOM, YTO B IPEJIbIIYIIEM
Mecsile ObUIM COOTBETCTBEHHO BBINIOJIHEHBI M HE BBIIOJHEHBI KOOIIEPUpPOBaHHBIE NOocTaBKU. [IpocTpaHcTBO
BbIOOpok X= {W, N}; d - HepanaoMu3upoBaHHas (QYHKLHUSA pEIICHUS CTAaTHCTUKA, OTOOpakarouias
IPOCTPAHCTBO BBIOOPOK X B MPOCTPAHCTBO peLeHU 4.
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Pemenne. @yHKuMs penieHns MOXKeET ObITh 3alKcaHa CIeIyOIUM 00pa3oM:

d(W) =ay;, d(N) =ay a; € 4A;a; € A.
Nmeet mecto cratuctudeckas urpa (Q2, D, R).
Onwuem QyHKIMIO pUCKa:
RO, d) = ML(0©, a).
CuuTaem, 4TO BEpOATHOCTH COOBITHH OyayT:
PO =0; P{NO}=1-0.
3anuiem (pyHKumo pHcKa qepe3 auo0.
R®, d)—(e-a,)9+(c->—a)(1 ©) =6 3 - 20%, +9a|2+
+ @ —2®a2 + a,’ —9 +20%a, — Oa)’ = (1 + 2a, - 2a,)0* +
+ @ - a) 2a)0 + a)”.
[Ipenmonoxum, 4To AJIs psiga MECSIEB BEPOSTHOCTh OTCYTCTBUSI cOOEB KOOMEPUPOBAHHBIX MOCTaBOK -
3TO CllydaiiHas BeJIMYMHA ¢ OeTa-pacnpeie]IeHUEM, UMEIOIUM rapameTpsl p > 0 u g > 0.
OyHKIMS IIOTHOCTH PacIpeiesieHHs BEPOITHOCTEN OyIeT UMETh BU!
_Tp+q) opir el
(C)) —_F(p)l“(q)e (1-9)";0e[0,1].
Bun nanHO#i (GYHKUMH MJIOTHOCTH pPAcHpeeNiCHHs BEPOSITHOCTEH MOXKHO OIPENCNIUTh, €CIU MPUMEM
OeTa-pacnpesenenue ¢ mapamerpamu p =3 u g = 1 (puc. 8.2 u Tabmn. 8.10).

g

]
i
|
)
1
1
t
l
1
1
L
1

0,.25 05. 0,75 8

Puc. 8.2. Bema-pacnpedenenue npup =3, g =1
Taomuua 8.10

® 0 0,25 0,5 0,75 1
2(0) 0 0,187 0,75 1,687 3
5 5
= rG+1) i _oy! = 1*2* 392 1-0)° =136
8= rn® (O = O U~ =30

bera-pacripeneneHue sBIsETCS alpUOPHBIM pactpenenaeHueM & coctosHud npupoasl ©eQ = [0,1].
Ornpezennm 6aiieCOBCKHIA PHCK:

A& d)= My R (O, d) = (1 +2a, - 2a,) M) + (a,” - a;* - 2ay)
M(®) + &,

rae M(®) = my, u M(@z) = m; - TepBBIA HAYalIbHBIM M BTOPOW HaYallbHbI MOMEHTHI ® mpu Oera-
pacnpeseneHuy ¢ GyHKIHEH MI0THOCTH g(®) COOTBETCTBEHHO.

_ MsBectHO, uTO

HE d)= My R (, d) = (1 +2a, - 2a,) MO + (a, - @’ - 2ay)
M(e) + @,

=plp + q) npu p >0 n g >0;

'nz=(P2 +pMp + g+ )+ 9);
HE d) = (1 + 2a, - 2a)m, + (a)* - a,* - 2a)m, + a,”.

UToOB! ONpeneauTh BBIPAKEHUS ISl TIONYYCHUS d; U d;, HEOOXOIUMO MUHUMHU3HPOBATH 0AaileCOBCKHIA

puck st anpuopHoro pacmpexnencHus &. I[lpomuddepenmmpyem r(E, d) mo a; U a, W pe3yiabTATHI
NPUPABHACM K HyJIIO:

A& d)= My R (©, d) = (1 +2a, - 2a,) MO + (a,” - @’ ~ 2ay)
M(©) + a)’,
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d r&d) d)
" 34 a,

3rEd _
a a -
HE d)= My R (©, d) = (1 +2a, - 2a,) M(®) + (a,” - @’ ~ 2ay)
M(©) + a)’,

m
CnenoBareNisHO, my = aym;; ay — G,M; = my — My; OTKYAA 4, = -;n-z-;
’ 1

-2m, +2a,m, =0;

my, —2a,m, —~2m,+2a, =0.

m, —m,
a, = ——
1-m,

Takum 0Gpasom, mosyyeHb! BEPOATHOCTH © cobbitnii W u N.
PeuieHue d(W)=ﬂ; d(N)————ﬁ
m I—m,

BriBoa. BepositHocTh Gecriepe0oiiHoi paOoThl ONpenenuTcs Kak my/m;, €ClId B MPOILLJIOM Mecsle He
OBLIIO CPBIBOB KOOIIEPUPOBAHHBIX MOCTAaBOK. B IMPOTHMBHOM ciyyae BEpOSITHOCTh OecriepeOoiHOoM paboThl
npennpusitus Oyner paBua (m; — my)/(1 —m;y).

IIpumep 8.5. OueHUTH BEpOSITHOCTH OTCYTCTBHS IepeOOeB B KOONEPUPOBAHHBIX IMOCTABKaX B JAHHOM
Mmecsne, eciau coOblTus W u N COCTOSAT COOTBETCTBEHHO B OTCYTCTBUM M HAJMYUU CPbIBA IOCTABOK B
IpebIAYIIEM MECSIIE.

AnpuopHoe pacripesieneHue - 3To Oera-pacnpezencHue ¢ napamerpamu p = 3, g = 1. B nannom
pacnpeneneHuu 3HayeHus O, OJM3KHUe K eIUHHIIE, UMEIOT OOJIBIIYIO IIOTHOCTh, YeM 3HAUEHUs, OJU3KUE K
HYJIIO.

Pewenue. Onpenenum

2
9+3 12 [ ___P'+p J
2 B 6 |mr—————|
TG4 3+]) 20 : (p+q+Xp+q)
Beraucimm

m=——=075 |m=—P-|
(B+1) pP+q

OnpenenuM BepoOsSTHOCTb OecriepeOOoiHON padoThl NpEANpUSATHS MPU OTCYTCTBUU CpbIBA MOCTABOK B
IPEJbIIYIIEM MecsLE:

m, 0,75

OrneHuM BepOsTHOCTH OecriepeOoitHOM paboThl MPEANPUATHS, €CIIU B IPOLIOM Mecsile Obl1o coobiTne N

- CpBIB KOOIIEPUPOBAHHBIX [TOCTABOK:
d(N) = 0,75-0,6 _ 0,15 ~0,6.
1-0,75 0 25

BeiBonpl. BepostHocTh Oecniepe0oiiHoi paboThl MpeanpusATHs B JaHHOM MeCsle IpH YCIOBUHU
BBITNIOJIHEHMSI JIOTOBOPHBIX 0053aTENLCTB [0 KOONIEPUPOBAHHBIM IIOCTABKaM, €CJIU B IIPOIIJIOM MECSIIIE TaKKe
He ObLUIO CpBIBOB, paBHa 0,8.

Ecnu xe B mnpomioM Mecsiue OblT CphlB B KOONEPUPOBAHHBIX IIOCTaBKaX, TO BEPOSATHOCTH
Oecriepe0oiHON pabOThl IPEANPHUATHS CHU3UTCS B 3TOM Mecsle 110 0,6.

8.4. ONPEJEJIEHUE OIITUMAJIbHOT'O 3AIIACA ITPOJAYKIIUA TOPTOBOM
OUPMbI HA OCHOBE CTATUCTHYECKHUX JAHHBIX

[Iycte ® - pBIHOYHBIN CHPOC Ha MPOMYKT TOProBOMl (GUPMBI 11 (UKCUPOBAHHOTO Iepuoaa (IeHb,
Henenst, Mecsi). Bocnprumem 3To Kak cpoc urpoka 1. 3ToT cipoc MOXKET ObITh JHOOBIM J1eHCTBUTEIBHBIM
MOJIOXKHUTEIbHBIM YrcioM. OOmacte cocrostanid QQ = [0, oo]. [IpomaBaemblii TPOIYKT OICHHUBAETCS,
Harpumep, B KHJIOTpaMMax M MOXET 3aKa3bIBaTbcs B JIIOOOM KonuyecTBe. Hepeann3zoBaHHBIM B JaHHOM
nepuo/Jie POIYKT HE MOXKET OBITh MPO/IAH B CIEAYIONIEM MEPHOE, TAK KaK TEPSET 3a BPeMsl XpaHEHHS CBOH
MoTpeOUTEIbCKHE KauecTBa. 3HaueHrue ® () 3apaHee HEU3BECTHO.

BBenem o0o3HauyeHus: a - 3amac HpoayKTa Ha HEKOTOpbIM mepuoi. CrempoBaTeNbHO, CUUTAEM, YTO
MHOXecTBO pemeHnid pupmsl 4 = [0, ©]; a€A - KOHKpeTHOE penieHne Gupmsl (Urpoka 2), MPUHUMAEMOE B
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CTaTUCTHUYECKOW UIpe C MPUPOIOH, KOTOpast onpeenseT NeHCTBUTENbHbIN cripoc ® Ha npoaykr; L(O, a) -
¢yskuus noteps. OHa siBsieTcss pyHKUMEH TuiaTexxel B UCXOJIHOW cTpareruueckon urpe (2, 4, L); k; -
ce0eCTOMMOCTh + JIONOJIHUTENbHBIE 3aTPaThl Ha XpaHeHHe | Kr MpoAyKTa, KOTOpPbIM He ObLI IpojaaH B
YCTaHOBJIEHHOE BPEMsI, TaK KaK CIPOC Ha HErO 0Ka3aJCsl MEHbIIE IIPOTHO3UPYEMOT0;

ky- motepst mpuObUIM Ha 1 Kr Hpoaykra, OOyCJIOBJIEHHAas OTCYTCTBHEM TOBapa, CIPOC Ha KOTOPBIH
IIPEBBICUIT 3aKa3aHHOE KOJINYECTBO.

[TpuHuMast ykazaHHble 0003HAYEHNUs, 3aMIIEM KyCOUHO-JIMHEHHYI0 (PYHKLHUIO IOTEPh (PUPMBI:

N k(a—-©) mpn a2 0
L(G’“)"{kz(@—a) TpH a<®}'

Crparernyeckyto urpy (Q, 4, L) MoxHO npeoOpa3oBaTh B CTAaTHCTUYECKYIO, €CIH MOJYYHUTh
JIOTIOJTHUTEIBHYIO CTATUCTUYECKYI0 HH(OPMAIHIO O CIpoce Ha MPOIyKT O €. JIeficTBUTENBHBIN CIIPOC IO
NEpUOAAM NIPEACTABIIEH 3aKa3UUKOM. JTO BEKTOP

KOTOpPBI B pa3iIMYHBIC MEPUOABI BPEMEHM MPEICTABIsET pa3Hble pasmepsl crpoca. [lycts a = d(x) -
CTAaTUCTHYECKas HEPaHIOMHU3UpOBaHHAas (QYHKUMSA pelieHus. 3HadeHue (YyHKUUH, OIpeesIsomeit
ONITUMAJILHOE PELICHNE a 00 YPOBHE 3araca, HalJeM ¢ TIOMOIIbI0 0aileCOBCKOM (DYyHKIMH PEIICHHUS.

N3BectHa (yHKIMS JEHCTBUTENBHOIO CIPOCAa HAa TOBAp, COOTBETCTBYIOLIETO CTATUCTHUYECKOMY
HaOJIIOIEHHIO, T. €. X .

@yHkuMIo anpuopHoro HabmoaeHust G(O|X ) pacnpeaeneHus crpoca (COCTOSHUIM NpUpoabl) 0003HAYNM
F(©).

Nmeer mecto Teopema: «Ecmm, pemas 3amady, TOCTaBICHHYI0 B (GOpME CTaTHCTHYECKOW WIPBHI,
CTaTUCTHK (MTPOK 2) MpPOBEJ AKCHEPUMEHT, HaOmonas ciaydaiiHyio BenuuuHy X ¢ (QyHKIMEH YCIOBHOTO
pacrpenenenus G(O|x ) niu [F(®)], u momyumn pe3ynbTaT X, TO HecilydaiiHas OaiiecoBckas (DyHKIHS
peLIeHUsT OTHOCUTEIBHO HEKOTOPOTo anpHOPHOTO pacmpeneneHus & COCTOSIHUN MPUPOJbl paBHA a = d(x),
rie a € A - pelieHre, MUHUMHM3UPYIOILIEE OXHJaeMoe 3HaueHue (yHKUuu norepb L(®, a) B yCIOBHOM
aroCTEPUOPHOM PACIIPEICIICHUH COCTOSTHUN TTPUPO/IBI, 3a1aHHOM (pyHKIHEH pacnipenencHus G(O| x)».

CornacHo JaHHOH TeopemMe HyKHO MUHHUMU3UPOBATh MATEMaTHYECKOE OXKHUIaHUE

MIL(®,a)| x]= | L(©,a)d G(8 | x). 8.1
Q
C wucnosp3oBanueM ¢opmyasl  (8.1) MOXHO ONpEACIUTh MaTEMaTUYECKOe OXHUIaHUE TMpHU

aroCTEepUOPHOM pacHpeesieHuH crpoca O:
MIL®.a)|x]=k, [ (a—©)d F@)+k, [(©-a)d F(®)=k[a [ d F(©)-

- [ ©dF(©)]+k,[[8dF(©)-a]d F(©)]=k[aF(a)- [ ©d F©)}+
+h,{M©)- | ©d F(©)-dl)- F@)} = (k + k) a F(a)+k, M(8)-

—kya-(k +k,) [ ©d F(©). 82)

MuHuMU3Mpyst MaTeMaTHUECKOEe OKuAaHue (PyHKINU TOTePh (8.2) OTHOCUTEIBHO O, OJIYUYHUM:
3 M[L(©, .
”_'[_;;—a')l‘x—]=(kn +k,) F(a)+(k, + k,)af (a)—k, —(k, +k,) a f(a)=
=(k +k)F(a)-k, =0, (8.3)
rae f(a) - IUIOTHOCTb B TOYKE @ aloCTEPHOPHOTO pacmlpeaeieHus cmpoca. B cooTBercTBUM C
HEOOXOUMBIM yclioBUEM (8.3) IOJIyuyuM ypaBHEHUE

(k, + ky) F(a) = k,,
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OTKyZAa

= k2
F(a)= Tk, - (8.4)

Urak, c nomouipio 6aiiecoBCKO (DYHKIIMU MOTYyYEHO BBIpAXKEHUE JJISl ONITUMAaNIbHOTO 3arnaca. OHO paBHO
YHUCIy dg, YAOBIETBOPSIOIEMY PAaBEHCTBY

k.
Fa)=7-"-, (8.5)
1 2

rae F(agp) -pyHKIMS anocTepropHOro pacipeaesieHus cipoca ® Ha NPOIYKT.
Pesynbrat (8.4) ¢ yuerom (8.5) o3Hauaer, 4To /Ui ag B pacupeeseHHH crpoca ® JTOMKHO BBIMOIHATHCS

ks k,
ycaoBue P(® < a,)=———. 3HauuT, ap JOIKHO ObITb KBAHTHJIEM IOpSJKA ———— alOCTEPHOPHOIO
1 2 1 2

pacnpenenenus cipoca ©.

JUis BBIYMCICHHMS ONTUMAJIBHOIO 3alaca dp AAHHOIO IPOJYKTa Ha ONPEIENICHHbIN NMEepHOJ] BPEMEHU
HY’KHO:

1. 3HaTh mapaMeTpsl k; U ky, BXoasmue B pyHKIUIO moteps L(®, a).

2. Ha ocHOBe cTaTUCTUYECKHX HAOIIOICHUH OJYyYUTh alOCTEPUOPHOE pacipeiesieHHe CIpoca Ha TOBap.
k,

k, +k,
Ecnu, B wactHocTH, k; = k» TO onTUMasnbHBI ypOBEHb 3amaca gy OyJeT COOTBETCTBOBATH PaBEHCTBY

3. C nomol1pio (hyHKLUUHU 3TOTO pacpeesieHus ONpeeINTh KBAHTHIIb MOPSIKa

1 . .
F(apg) = —. Jlpyrumu cioBaMHy, ONTUMAJIbHBIA ypOBEHb 3amaca IMpejcTaBisgeT co0OW MequaHy B aroc-

TEPUOPHOM pacIpeiesieHnu crpoca ©.
Pacripenenenune 6mu3ko k HOpMmanbHOMY N(M, O), rne M - maTeMaTHyecKoe OXKUIAHHE, O - CPEAHEe
KBaJpaTUYHOE OTKJIOHEHHUE.

3HavyeHue ap (WIM KBaHTWIb TOPSJIKa k—z) MOKHO ONpEACTUTh MO Tabjauile HOPMHUPOBAHHOTO
k, +k,
HOPMAJIBHOTO pacIpe/IeNICHH.
Wnorpa pacmpeneneHue HE OTHOCHTCA HH K OJHOMY M3 M3BECTHBIX MCCJIEIOBATENIO 3aKOHOB
pacrpenienieHusi, Torga ¢ mHoMmompio Tpaduka (QyHKIMH pachpefeneHuss CIpoca HYKHO OIpeNesnTh

KBaHTHJIb TIOPSIJIKA k. . PaccMoTpuMm, Kak 3TO enaercs Ha MPaKTUKeE.
1+ 2
IIpumep 8.6. TpebyeTcs onpenenuts ONTUMaIbHOE 3HAUYEHHUE 3araca ToBapa. M3Bectno: k; = 0,8; ky =
0,2; pacpenenenue cripoca ©.
Pemenne. IlpencraBum pacrpeneneHne THEBHOTO CHpOCAa Ha TOBAap, IOJYYEHHOE IO JIaHHBIM
HaOmoeHus (tabm. 8.11).
Taobmuua 8.11

Joxon, ThiC. YacToTa Haxkomienna
pyo. s 9acTOTa
0-5 0,03 0,03
5-10 0,07 0,10
10-15 0,10 0,20
15-20 0,20 0,40
20-25 0,25 0,65
25-30 0,25 0,90
. 30-35 0,08 0,98
35-40 0,02 1,00

ITo Ta6m. 8.11 cTtpoum rpaduk pacupeaeneHus cupoca Ha ToBap (puc. 8.3).
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Puc. 8.3. Onpeoenenue keanmuns pacnpeoenenus
PaccunTtaem KBaHTHIIb pacrpeieNCHUS:
k, 02
k+k, 08+02
[lo kBantumo, paBHomy 0,2 (cm. puc. 8.3), ompenenseM ap = 12,3 Thic. py0. DTO CTOMMOCTHOE
BBIp@XEHHE UCKOMOTO ONTUMAIBHOTO 3araca IpoAyKIMH TOProBoi ¢pupmbl, paBHoe 12,3 ThIC. pyoO.

INPUJIIOKEHUE

oo

CBA3b MATPUYHBIX UTP C TUHEVMHBIM TIPOTPAMMMPOBAHUEM (OCHOBHAS
TEOPEMA TEOPUU UI'P). IPUMEP PELHIEHUSA 3AJIAYN

[lepBoHayanbHO pa3BUTHE TEOPHUH CTPATETMUECKUX MATPUUYHBIX UTP OCYIIECTBIISUIOCH MapajlieTbHO U
HE3aBUCUMO OT JIMHEHHOro mnporpammupoBaHus. Ilo3ke ObUIO YCTAaHOBJIEHO, YTO CTpaTeruyeckas
MaTpHUYHAsl UTPa MOXET ObITh CBEJIEHA K Mape JBOMCTBEHHBIX 33/1a4 JIMHEHHOTO MPOrpaMMHUpoBaHus. Pemus
OJIHy W3 HHUX, MOJy4YaeM ONTHMAaJIbHBIE CTpaTerMd Urpoka l; pemmuB ApPYyryro, MOIy4aeM ONTUMAaJbHbIE
cTparerud urpoka 2. MareMaTuueckoe COOTBETCTBHE MEXAY CTPATETMYECKUMH MATPUUYHBIMU HTpaMU U
JUHEHHBIM TIporpamMMupoBaHueM Obl1o yctaHoBiaeHo J[x. b. Jlanmumrom, cdopMmyaupoBaBIIuM |
JnokazaBmuM B 1951 r. ocHOBHYIO TeopemMy Teopuu urp [23].

Teopema. Kaxngas marpuuHasi urpa ¢ HyJEBOM CyMMOW BCErjJa HMMEET PEIICHUE B CMEIIAHHBIX
CTpaTerusx, T.e. CyIIeCTBYIOT TaKOe YHUCIIO v U Takue crpareruu U* u W* urpokoB 1 u 2 COOTBETCTBEHHO,
YTO BBIMOJHSIOTCS HEPABEHCTBA:

MU,W*) Sv=MU*W*)=max min M(U,W)< MU*W).
u
HOSICHI/IM CMBICJI OOKa3bIBACMBIX HepaBeHCTB: cClin I/IFpOK 1 OTKJIIOHACTCA OT CBO€I>'I OHTHMaJIBHOﬁ

CTpaTeruu, TO €ro BBIUTPHIII HE YBEJIMUHUBAETCS 10 CPABHEHUIO C LIEHOM UTPBI; €CIIU OT CBOEH ONTUMaIbHON
CTpaTeruu OTKIIOHSIETCS UTPOK 2, TO MO CPABHEHUIO C LIEHOM UTPhI €r0 MPOUTPHIIT HE YMEHbILIAETCS.

Joxa3areabcTBo. Ilycte marpuma urpsl paBHa A = H“u” . Bcerna MoxHO cuuTarth, 4TO BCE
Y NWm,n

k03¢ dunueHtsl a; > 0. Ecnu 3T0 He Tak, TO NPEANOI0XKHUM, YTO HAMMEHBUIMH M3 BCEX OTPHLATEIBHBIX
ko durmentoB ectb a’ < 0. Toraa yBEIMYHMM BCE DIEMEHTHI IUIATEKHON MATPUIBI HA IIPOU3BOIBHOE
TOTOKHUTENBHOE YNCIO0 @ > — a’ . DYHKIHS BBIUTPHIIIA [P 3TOM OKaKeTCs PaBHOM
m n m n m n
0 —_—
MU W)=Y 3 (@;+ayuwY Y auw +ayuyw,=MUW)+a.

i=l j=t i=l j=1 il =

U3 storo CJICAYCT, UTO OT YBCIMYCHHUA BCCX 3JICMCHTOB MAaTPUIIbI A= Haij H Ha BCJIMYHHY a LICHA UI'PBL

mn
YBEJIMUYUBAETCS Ha 3Ty BEJIMYMHY, IPUYEM ONTUMAJIBHBIE CMELIAHHBIE CTPATETUH HE U3MEHSIOTCS.

Jlia onpenenenus CpeIHero ONTHMaIbHOTO BBHIMTPHIIIA UTPOKa 1, COOTBETCTBYIOLIETO NEPBOHAYAIBHOM
IUIaTEXHOM MaTpule, He0OXO0AUMO U3 HalIEHHOM 1IEHbI UTPBI BEIYECTh BEIUYHUHY d.

PaccmoTpuM Teneps napy BONCTBEHHBIX 3a[a JIMHEHHOTO NPOrpaMMHUPOBAHUS C MaTpULiel yCIoBUl 4

= Haif H (aj > 0), coBnagaromeil ¢ raTexHoil marpuueil urpsl. Beenem BeKTOp orpaHuueHU MPsIMOM
m,n i

3amaun B = (1, 1, ..., l)T, COCTOSIIIMNA M3 m eAuHHI] (3TO BEKTOp-cToNOel, Uisi ynoOCcTBa 3amucu
NPEICTABICHHBI B BHUJE TPAaHCIIOHUPOBAHHOW CTPOKH. 7 - CHMBOJ TPAHCIOHUPOBAHHS MATPHIBI), H
BEKTOP-CTPOKY KO3 (UIMEeHTOB JUHEHHONH Gopmbl uin ¢yHkiuonana C = (1, 1,..., 1), cocrosmuii u3 n
aneMeHTOB. Torma B BEKTOPHO-MAaTpUYHOW  (OopMe  COOTBETCTBYIOIIAs — 3a/Jadya  JIMHEHHOTO
IPOrpaMMHPOBAHUS MOXKET OBITh 3aITUCaHa CIECIYIOIINM 00pa3oM:
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(C, X) - max;
AX < B; (I1)
Xz0,
rae X- BeKTop UCKOMbIX nepeMeHHbIX 3aaauu (I11). To e B ckansipHoit Gpopme:
ix ;= max;
j=t
ﬁ:ai,xj <b; i=l,....m;
=t
x;20; J=l...n.

JIBoiicTBeHHast 3ajada K 3amade JuHeiHoro mnporpammupoBanus (I11) mosker ObITH 3amucaHa
cIeyoUMM 00pa3oM:
(¥B) > min;
YA2CG; : (Im2)
Y20,
rzae Y - BEeKTOp UCKOMBIX epeMeHHbIX 3aaauu (112).
To xe B ckansapHoii popme:

Zyi — min;

i=l

Z_la,jy,. 2c;; j=Y...m;
¥, 20; i=l...,m.

Bce snemeHTHI MaTpHibl A 1O TPEATIONIOKEHUIO MOJIOKUTENBHBI, TO3TOMY MHOTOTPAaHHBIE MHOKECTBA
3amay (I11) u (I12) orpanmuensl. Muororpannuk 3amauu (I11) He myct, Tak kak X = 0 sBisercs
nonyctumbiM 1aHoM. CnenoarenbHo, 3ana4a (I11), a ¢ Hell (mo mepBoil TeopeMe JBOMCTBEHHOCTH) U
3agada (I12) paspemnmsbl, U UX (QYHKUMOHAIbl B ONTHMAJIbHBIX IUIAHAX COBHAJAIOT (BTOpas Teopema
JIBOMCTBEHHOCTH):

(C, X*)=(V*B).
C yueToM BbIOpaHHBIX €IMHUYHBIX BEKTOPOB C U B 1ojlyyaeM ClleyoIlee COOTHOILLIEHUE:

2 =2V
j=1

i=1
N3 ycnoBust YA > C cnenyer, uto Y*#0, mostomy
n » bl » ]
(C,X")=(*B)=Yx; =3y ==>0.
J=1 i=l V‘
IlonoxuTenbHOCTh, 3HAUEHUS V O6€CH€‘-II/IB3.CTCH MHOJIOKUTEIBHOCTBIO BCEX 3HAUEHUM DJIEMCHTOB

TJIATEKHOW MATPHUIIBI 4.
O6o3nauum U* = vY* W* = vX* [lockonbky v, X* Y* neorpunarensusl, To U* > 0, W* > 0.

m n
Kpowme Toro, Zuf =1, ij =1, Tak KaKk Mo ONpeaeJCHUI0 3TO YaCTOThl UCIOJIb30BAHUS CMEIIAHHBIX
i=1 Jj=1
CTpaTeruy, a CyMMa 4acToT paBHa eauHuue. 11o ycioBusam npsamoi u nBoictBeHHOM 3anau AX < Bu Y4 = C.
OnTuMalIbHBIC TUIAHBI 3TUX 33724 0003Ha4uM X* 1 Y*, mpudem mo npeanoyioxkenuto X* = Wy | Y*= U*/.
[TosTomy

AX*=—1—AW*SB;Y*A=1U’A2C
v v

W
AM* < vD; (I13)
U*4 2 vC. (T14)
YMHOkuM 00¢ vactu HepaBeHcTBa (I13) cineBa Ha mpOWM3BONBHBIA W-MepHBIH BekTop U > 0, ms
KOTOPOTO CIIPaBeAJIMBO

VoA

U,B)=3u, =1,

. i=1
rae B - eIMHUYHBIN BEKTOP.
[Homyunm:

UAM* > v(U,B) = v,
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T.€. UMEET MECTO HEPABEHCTBO
UAM* > v. I15)
Taxxe ymHO)kHM 00e yactu HepaBeHcTBa (I14) cipaBa Ha POM3BOIBHBIN n-MEpHBINA BekTOop W > 0, nns
KOTOPOTO CIIpaBeAJIMBO
n
(C,W),:j);‘w, =1,
rae C - eIMHUYHBII BEKTOP.
[Tomyunm:
U*AM 2 v(C, W) = v,
T.€. CIIPaBEAJIMBO HEPABEHCTBO
U*AM > v. I16)
CpasuuBas HepaseHcta (I15) u (I16), npuxoanm K COOTHOIIEHUIO
UAW* <v < U*4AW,
T.e. U* 1 W* - onTuMainbHbIE CTPATETHH, a v - 1IEHA UT'PHI ¢ TUIATS)KHONW MaTpulield 4, 4TO U TpeOOBAIOCH
JI0Ka3aTh.
Cneocmsue (C1). B mporecce qokazaTeabCcTBa OCHOBHOM TEOPEMBI TEOPUHU UTP C IUIATEKHON MaTpuIie 4

= Haif H (a; > 0) urpe npuBeseHa B COOTBETCTBUE CIICAYIOLIAs 1apa 3a7ad JIMHEHHOTO IPOrpaMMHUPOBAHUS:
m,n ‘

j%xj — max; ;:y,. —>min;
jz_ia” x; Shi=l..,m 2:1,7 y2 1;'] =1,..,n7; (7)
x;20; j=1l..,n Y 20i=1..,m. '

o * * * *
COCT&BHHI-OH_[I/IG OINTUMAJIBHBIX CTpaTeTuu u;, U Wj UTPpbl CBsA3aHbl C KOMIIOHCHTAMH y, H xi

1

ONTUMAJBHBIX TIAHOB JIBOMCTBEHHBIX 3a/1a4 JIMHEHHOTO mporpammupoBanus (I17) popmynamu:

* .

. X . ¥y,
Wj = P l - 5 u; =-;—'—':.
2x; Xy
j=l i=1
[lena urpsl
1 1
v= =—
2 Ld Z, *
’ ij Zyi

J=t i=l
Cneocmeue (C2). BwmecTto TpUBEACHHON BBIIIE TMapbl JABOWCTBEHHBIX 3a7a4 JIMHEHHOTO
nporpammupoBanus (I17) nHorna ymoOHee paccMmarpuBaTh IPYTyIO TMapy 3ajaad, UMEIOMUX Oojee sICHBIN
COAEP)KATENBHBIA YKOHOMHYECKHUI CMBICII:
1. lIpsamas 3apayva. Urpok 1 ctpeMuTCs yBEJIMUUTD IIEHY UTPbI:
v — max (I18)
IIPH yCIIOBUSX:

m
Ea!.,. u, 2v; j=l..n,

i=t
T. €. UTPOK | JelcTByeT Tak, 4TOOBI €ro CPEIHUN BBIUTPHINI MPH HMCIOJIB30BAHUHM €T0 CTPATETHil ¢
4acTOTaMH u; JUIS JII0OOM j-i CTpaTeruu Urpoka 2 ObLI HE MEHbIIE BEJIMYMHBI V, KOTOPYIO OH CTPEMHUTCS
YBEJIHYUTB;

Yu =Y w20 i=l..m,

7

T. €. CyMMa 4acTOT NPUMEHEHUS CTPATeTuii Urpoka 1 paBHA eAUHUIIE.
2. /IBoiicTBeHHasi 3axa4a. Mrpok 2 cTpeMHUTCS yMEHBIIUTH CBOW MPOUTPBIIIL:
v — min (I19)
NP YCIIOBUSX:
ia,j w,SV; i=l,...m,
=l
T. €. UTPOK 2 JAEWUCTBYET TaK, YTOOBI €ro CPEAHMI MPOUTPHIII MPU HCIIOJIB30BAHUU €T0 CTPATETUl C
4acTOTAMM W; JUIs JrO0OW i-W CTpaTermu Mrpoka | He NpeBbIIall BEIUYUHBI V, KOTOPYIO OH CTPEMHUTCS
YMEHBIINUTB;
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-, ‘ ‘
w,=h w20, j=l..n,
=1 .

T. €. CyMMa 4acTOT NPUMEHEHUS CTPATETUN UTPOKA 2 paBHA €AUHUIIE.

B Takoii mocranoBke kaxkmas u3 3amad (I18) u (I19) comepkutr Ha omHO mepemeHHOE (V) M HA OAHO

m n

OTpaHUYEHUE (Zui =1 wm ij =1) Oompime, T.e. pa3MEpPHOCTH TPSMOW W JIBONCTBEHHOW 3ajad
i=1 Jj=1

COOTBETCTBEHHO YBEJIMYMBAIOTCS, YTO MOXKET ChIIpaTh ONPEENICHHYIO pOJb IPU PYYHOM PELICHUU 3a/ad
JUHEMHOTr0 MpOTrpaMMHUPOBAHUS, HO HE UMEET MPAKTUYECKOI0 3HAUEHMs IIPHU PELIEHUU 3a/ay JIMHEHHOIro
porpaMMupoBanus Ha OBM.
I[Ipumep pemenns 3agauu. Pemuth aHaauTHYeCKd (MCMONb3Ysl MaKOPHUPOBAHUE) UTPY C IUIATEHKHOU

MaTpuLen

240

08|

45

Pemenne. Ecnu ans nepBbIX IByX CTPOK MaTpHLbI B3ATh BECOBBIE KOAPPHUIIMEHTHI COOTBETCTBEHHO 0,25
u 0,75, To mosry4um:
0,25*24+0,75*0+6>4;
0,25*0+0,75*8=6>4.
B urore TpeThs CTpoKa MaTPUIEI MaKOPUPYETCS BBITYKJIOW JIMHEHHON KOMOMHAIIMEH MepBoil U BTOPOI
CTPOK, ITO3TOMY TPEThs CTPOKA BHIYEPKUBACTCS, & MAaTPHUIIA IPEOOPa3yeTCs K CIECAYIONIEMY BHILY:

(24 0)
18

B MaTpune €CTb ABa HYJIA. I[J'ISI TOr0 YTOOBI BCE DIIEMEHTEI MaTpulbl CTAJIN OoublIIe HYJIA, HpI/I6aBI/IM K
KaXA0OMY 2JICMCHTY 10 CAMHHILIC. ManPIIla IMPpUMCET BUA:

[25 11
19 ;
Jlanee craBuM U pemiaeM rnapy 3a7a4 (IBOHNCTBEHHBIX ) TUHEHHOTO IPOrPAMMHUPOBAHUS:
X, +Xx; — max; Y +y, — min;
25x, +x, <1; 25y, +y, 21;
x,+9x, <1 »+9y, 21;
x.%, 20. Yy, 20.
Jlist mepBoii 3a1a4u (MTpoKa 2) U3 YCIOBHS YIIIOBOM TOUKH CIIEAYET:
25x; +x2=1;
x;+ 9x 2= 1,
OTKYJa M0JIy4aeM ONTUMAIbHOE pELICHUE:
x; =0,0357,
x, =1-0.893=0,107;
x, +x, =0,1427.
Haxoauwm ontumManbHble CMEIIaHHBIE CTPATErMH UTPOKaA 2:
w, =0,0357:0,1427 = 0,2502;
w, =0,107:0,1427 =0,7498.
Jlg BTopoit 3agauu (Mrpoka 1) U3 ycinoBus yrioBOM TOUYKHU CIIEYET:

25y, +y2=1;
yl + 9 y2 = 1,
OTKYyJa ONTUMAJIbHOE PEILLICHHUE PABHO:
¥, =0,0357;

y, =1-0,893=0,107;
v +y, =0,1427.
OnTuManbHBIMU CMEIIAHHBIMU CTPATETUIMH UTpoka 1 OyayT:
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u; =0,0357:0,1427 = 0,2502;
u, =0,107:0,1427 = 0,7498.
[leHa urpsl paccunTBHIBAETCA C YUETOM €€ IIONPaBKU Ha €IMHULLY:
v=1:0,1427-1=6,008.

O3HaKOMUBIIUCH TENEpPh C OCHOBHOW TEOPEMOW TEOpUM WIP, METOAOM MX CBEIEHUS K Iape
JBOMCTBEHHBIX 3a/1a4 JINHEHHOTO MPOrpaMMHUPOBAHUS, Mbl BUAUM, YTO, €CJIM B UCXOJHOW MaTpHulie Urpsl 4 B
CHIIy JIIOOBIX TPUYMH HE MPOM3BEACHHI BCE BO3MOXKHBIE Ma)KOPHPOBAHHS CTPOK W CTOJOLIOB, 3TO HE
CKa)XETCsl Ha pe3yjIbTaTax pPelIeHUs UTPhL, HO 3aJja4ud JIMHEHHOTO MPOrpaMMHUPOBAHHUS MOJIydaTcs Ooblei
pa3MEepHOCTH, YeM MOTEHIMAIBLHO OHU MOTJIH ObITh. COOTBETCTBEHHO B COCTaBE ONTHMAJIbHBIX CMEIIAHHBIX
CTpaTeruii UTPOKOB OKAXKYTCSl HEAKTUBHBIC YHCThIE CTPATETUH.

KPATKHWH CJIOBAPh TEPMUHOB

BeposiTHOCTH C1y4aiilHOTO COOBITHSI - OCHOBHASI KATETOPHSI B TEOPUU BEPOSITHOCTEH - MOJOKUTEIIbHOE
YHCIIO, 3aKIIFOUEHHOE MEXIy HyleM u enuuuneit: 0 < P(4) < 1, rae P - o603HaueHne BeposATHOCTH, A -
ciIy4yaiiHOE COOBITHE.

JluckpeTHble U HempepbIBHbIE CJIy4YaiiHble BeJUYUHbI - OCHOBHBIE YMCIIOBBIEC IOKA3aTeIu B TEOPUU
BEpOATHOCTEH. J[MCKpeTHas ciiydaliHas BEJIMYMHA MOXET MPHHUMATh KOHEYHOE MM OSCKOHEYHOE CUETHOE
MHO>KECTBO 3HaueHUU. BO3MOKHbIE 3HAUEHUS HENPEPBIBHOM CIIy4ailHOM BEJIMYMHBI 3aHUMAOT HEKOTOPBIN
MHTEPBAJ YUCIOBOH OCH (KOHEYHBIHN MM OECKOHEYHBI).

Jucnepcus - 4uciIoBas XapaKTePUCTHKA CTETICHU pa3dpoca 3HauUeHUM ciiydyailHOM Benu4yuHbl. Jucnepcus
MOCTOSIHHOW BEJIMYMHBI paBHA HYJIO. [IOCTOSIHHBIM MHOMXHUTEIb MOKHO BBIHOCHTH 32 3HAK JUCIEPCHH,
BO3BeLs ero B kBaapat: D(CX) = C°D(X), tue D - 3nax qucniepenn; C — IIOCTOSHHAS BETHIHHA.

Hucnepcusi cyMMbl ABYX HE3aBUCUMBIX CIy4YalHBIX BEJIUYMH paBHA CyMME JMCHEPCHUM ATUX BEJIUYUH:
DX +Y)=D (X) + D).

Hucnepcusi CcyMMbl HECKOJIBKMX B3aMMHO HE3aBHUCHMBIX CIy4YalHBIX BEJIUYMH pPaBHA CyMMeE JIUCIIEPCUi
3TuX BedWyMH. CymMMa TOCTOSSHHOW W CIYyYallHOM BEJIWYMH paBHA IUCIEPCHM CIIyYaWHOW BEJIIMYMHBI.
Jucnepcust pa3HOCTH IBYX HE3aBUCUMBIX BEJIMYMH PaBHA CyMME UX JIUCIIEPCUH.

JocToBepHoe coObITHE - COOBITHE, B KOTOPOM KaXIbIH AJIEMEHTApHBIA MCXOJ HCIBITAHUS
O5aronpusTCTBYET COOBITHIO. BEpOsTHOCTD JOCTOBEPHOTO COOBITHS paBHA 1.

3akoH pacnpeneeHusl CJOYYaHHOW BEJHMYMHBI - COOTHOIICHHE, YCTAaHABIMBAIOIIEE CBS3b MEXIY
BO3MOXXHBIMU 3HAYCHUSIMH CIyYalHON BEJIMYMHBI U COOTBETCTBYIOLIMMU UM BeposTHOCTAMU. [Ipocreiiiieit
dbopmoii 3amaHus 3aKOHA PACTpeeICHUs JUCKPETHOW ClydyallHOW BeIMYMHBI X SIBISETCS Tabiuia, B
KOTOpPOM MEePEeUUCICHbl BOBMOXHBIE 3HAUCHHSI CIy4YalHOM BEJIMUMHBI U COOTBETCTBYIOIINE UM BEPOSITHOCTU
(psim pactipenenenus). s HEMPEepHIBHOW CIyYailHOW BEIWYUHBI HEJB3sl TIOCTPOUTH PSII pacipeaesiCHus,
TaK KaK OHAa COJAEPKUT OECKOHEYHOE MHOXKECTBO BO3MOXKHBIX 3HAYEHHH, KOTOPBIC CIUIONIb 3alOJHSIOT
HEKOTOPBINA MPOMEXKYTOK. DTU 3HAYEHHs HEJb3sl IEPEUUCIUTh B Kakoil-mubo Tabmune. Kaxnoe otaensHoe
3HAa4YeHHE HETIPEPHIBHOM CIy4aiiHOM BeIMYMHBI HE 001aJaeT HUKAKOM OTIMYHOM OT HYJISt BEPOSITHOCTBIO.

JIuHeliHOe MporpaMMHpOBaHue - pa3fell MPUKIAAHON MaTeMaTUKH, U3Y4aloIIUi 3aJa4y OTbICKaHUS
MUHUMYMa (MaKCUMyMa) JUHEHHON (YHKIIMM MHOTHX MEPEMEHHBIX MPU JTHHEWHBIX OTPAaHUYCHUSX B BHIIC
paBeHCTB WK HepaBeHCTB. 0010 3aauy JIMHEHHOTO IPOrpaMMHUPOBaHUS POPMYITUPYIOT TaK:

n
HAWTH MUHUMYM (QYHKIMH 72 TEPEMEHHBIX ZC ;X TIpU OTPAaHUYCHUSIX!
J=1

"

Ya,;x;<bh

(i= L,2,....m );

=

" - .

Zail_ x; =b, (z=m,+l,...;m);
=1

x; 20 (/ =12,.., n),

ae ¢, ay, b; — 3amaHubie yKCHA.

3aaya MaKCUMH3AIUN JTUHEHHONW (QYHKIIUU CBOJUTCS K 3aJlaue €€ MUHUMU3ALUK 3aMEHOM 3HaKOB BCEX
K09 (QUIIMEHTOB ¢; HA IPOTUBOIIOJIOKHBIE.

MareMaTH4eckoe 0KHAAHHME - YKCIIOBAs XapaKTEPUCTHKA CIyYallHOW BEJIMYMHBI, ONpeAesiionias ee
cpennee 3HaueHwe. CBOICTBA: MaTEMaTUYECKOE OKUJAHWE TIOCTOSHHOW BEJIWYMHBI PaBHO CaMou
IMOCTOSSHHOM; IIOCTOSHHBIM MHOXHUTEIhL MOKHO BBIHOCUTH 3a 3HAaK MaTeMaTHYECKOI'O0 OKUIIaHHUS;
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MaTEeMaTUYECKOE OXUJAHUE MPOU3BEIACHUS JIBYX HE3aBUCUMBIX CIyYalHbBIX BEJIUYMH PABHO IMPOU3-
BEJICHUIO WX MaTeMaTuueckux oxkunanuii: M(XY) = M(X)M(Y); maremaTH4ecKOoe OXXHIaHHE CYMMBI
(pa3HOCTH) JBYX CIIy4alHBIX BEJIMYMH PAaBHO CyMME€ MAaTEMaTHYECKUX OXHMIAHWH ciaraembix: M(X+ Y) =
M(X) + M(Y), tne M - 3HaK MaTeMaTH4eCcKoro oxumanus; M(X) - MaTeMaTHYECKOe OKHMJIAHUE CITyYaillHOU
BEJIMYMHBI X.

HeBo3Mo:xkHOe cOOBbITHE - COOBITHE, KOTOPOE€ HE MOXKET MPOU3OHWTH B pe3yJbTaTe WCIBITAHUS.
BeposTHOCTS HEBO3MOKHOTO cOOBITHS paBHA (.

He3aBucumoe co0biTHe - coObITHE B HE 3aBUCUT OT A, €Clli HOSBIIEHHE COOBITUSI 4 HE W3MEHSIET
BEPOATHOCTHh COOBITUSI B, T.€. YCJIOBHAas BEPOSITHOCTh COOBITHUS B paBHa ero 0e3yCIOBHOI BEPOSTHOCTH:
P4(B) = P(B). Ecnu coObITHE B HE 3aBUCHT OT COOBITHS A, TO U cOOBITHE A HE 3aBUCUT OT COOBITHSA B. D10
03HAYAEeT, YTO CBOMCTBO HE3aBUCUMOCTHU COOBITUN B3aMMHO.

IlonapHo-He3aBUCHMBIE COOBITHS - HECKOJIBKO COOBITUM, KaXK/IbIE ABA U3 KOTOPHIX He3aBUCUMBL. [1ycTh
A, B, C nonapHo He3aBUCUMBI, Torga He3aBucuMbl A U B, A u C, B u C. BeposTHOCTh COBMECTHOIO
MOSIBJICHUSI HECKOJIbKUX COOBITHH, HE3aBUCUMBIX B COBOKYHmHOCTH (ABC), paBHa TPOU3BEICHUIO
BeposATHOCTeH 3TuX coObithii: P(ABC) = P(A)P(B)P(C).

I[IpakTHyeckn a0CTOBEpPHOE COOBITHE - COOBITHE, BEPOSTHOCTH KOTOPOTO HE B TOYHOCTH paBHA
eIMHUIIEe, HO O4YeHb OJM3Ka K Hei: P(A4) = 1.

IIpakTHYecKH HEBO3MO:KHOE COOBITHE - COOBITHE, BEPOSITHOCTH KOTOPOTO HE B TOYHOCTH PaBHA HYIIIO,
HO O4YeHb Oyin3Kka K Hemy: P(A4) = 0.

Hampumep, ecnu mapamtotr He packpsiBaercs ¢ BeposTHocThi0 0,01, - 3T0 HETOMyCcTUMO, a €cliu T0e3]
JanbHero cienoBanus ono3aaet Ha 0,01 MUH, MOXHO CUMTATh, YTO MOE3]] IPUILIE] BOBPEMSI.

IIpenmer TeopuM BepPOSATHOCTEHl - U3yUYeHHUE BEPOSTHOCTHBIX 3aKOHOMEPHOCTEH MacCOBBIX
OJTHOPOJIHBIX CITYYaiHBIX COOBITHIA.

IIpoTuBomnono:xkHoe codbITHE — cOObITHE A (HE A), COCTOAIIEE B HETIOSBICHUH COOBITHS A.

Teopema yMHO:KeHHMsI BEpPOSITHOCTEl - WHCTPYMEHT /il BBIYMCIICHHUS BEPOSITHOCTH COBMECTHOTO
coOwitust: P(AB) = P(A)P4(B), tne P(AB) — BepOSTHOCTb COBMECTHOTO COOBITUS; P(A) - BEpOSTHOCTH
nosiBiieHuss coObITus A, P4(B) - BEpOSTHOCTh MOSBIEHUS COOBITUS B IpH yCIIOBUH, YTO COOBITHE A yXKe
HACTYNUJIO. BepoATHOCTb COBMECTHOTO TMOSIBJICHHMSI HECKOJbKUX COOBITUH paBHAa MPOU3BEICHUIO
BEPOSITHOCTEM OJTHOTO M3 HUX Ha YCJIOBHBIE BEPOSATHOCTH BCEX OCTAJBHBIX, MPUYEM BEPOSITHOCTH KaXKI0TO
MOCTEAYIONIErO COOBITHS BEIUMCISIETCS B MIPEIOIIOKEHUN, YTO BCE MPEABIAYIIUE COOBITHUS YKE MOSIBUIUCE.
B uactHocTH, g tpex cobObituit: P(ABC) = P(A)P4(B) P4p(C). 1lopsaok, B KOTOPOM pacHOJIOKEHBI
COOBITHS, MOKET OBITH JTIOOBIM.

Teopema yMHOXKeHHSI HE3aBHCHMBIX COOBITHI - 4YaCTHBIM CIOydail meopemvl VYMHOMCEHUS
seposimrocmetl. BepoITHOCTh COBMECTHOT'O HACTYIUICHHUS HE3aBUCHUMBIX COOBITUH A U B paBHa Mpou3Bee-
HUIO BEPOSATHOCTEHN ITUX coObITUM: P(AB) = P(A)P(B).

@OyHKUIMA pacnpenesieHus: (WM UHTErpalIbHBIN 3aKOH pacnpeaeneHus) - GyHkuus F(x), onpeaenstonias
JUTSL K&KJIOTO 3HAUCHHUS X BEPOATHOCTh TOTO, YTO CIy4aiiHas BeaudruHa X IpUMET 3HaYeHue, MEHbIIEE X, T.C.
F(x) = P(X < x). Ota QyHKUMs pacrpenenaeHus CyleCTBYeT KaK JJIsl JUCKPETHBIX, TaK U AJISl HeMPEPhIBHBIX
CIIyYaHBIX BEJIUYMH.
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