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BBEJEHUE

Pemrenne npo0iieM paliMoOHAIIBHOTO MCIOJIb30BAaHUSI COBPEMEHHBIX U
NEPCIEKTUBHBIX METOAOB M CPEICTB 00paOOTKH MH(OpPMALUU B MPAKTHU-
yecKkor (Mpo¢eCCUOHANBHON) NEATENbHOCTH JIOACH MpUOOpETET MEpPBO-
CTENEHHOE 3HAYECHUE.

CoBpeMeHHasi SKOHOMHYECKasi TEOpUSl U MPaAKTHKA TpeOyeT mpume-
HEHUs aJICKBaTHBIX MaTEMaTUYECKUX METOJOB M MOJIEJEH, UCTIOIb30BAHUE
KOTOPBIX MO3BOJISIET MOJTYYUTh KOJIMYECTBEHHBIE OLICHKH Pa3JIMYHBIX IKO-
HOMUYECKHUX IOKA3aTele U NPHUHITh 0OOCHOBAHHBIE YKOHOMHUYECKHUE pe-
meHns. MareMaTu4ecKuil UHCTPYMEHTAPUM, PUMEHSAEMBIN B DKOHOMUKE,
OTPOMEH.

B skOHOMUKE MHOTIa TPUXOAUTCS CTATIKUBATHCS C CUTYyallMen, KOTia
OpU HaJUYUM MHOTMX YYaCTHUKOB 3(()EKTUBHOCTH PEIICHUS OJHOTO W3
HUX 3aBUCHUT OT TOrO, Kakve pPEeIICHUs MPUHSIM Apyrue ydacTHuku. Ilo-
CTPOCHHUEM MATEMAaTUYECKUX MOJENe KOH(IMKTHBIX CUTyallud U pa3pa-
OOTKOM METOJIOB pelIeHUsI BO3HUKAIOUIMX B 3TUX CUTYalMsIX 3a7a4 3aHU-
MaeTcs TEOPHUS UTP.

KommnbrorepHoe MopenupoBaHue sBisieTcs 3((HEKTUBHBIM CPEICT-

BOM JUUISl IPUHSTUS YIIPaBIEHUYECKUX pelieHuil. 13 MHOXKeCTBAa BapUaHTOB
pPELIEHUN B KaXJO0M KOHKPETHOM CHUTyallMd 3KOHOMHKO-MATEMATHYECKUE
MOJIEH TMO3BOJISIOT O€3 rmepedopa BCeX BO3MOKHBIX BapHUAHTOB HAXOAWTH
IIPU 33JaHHBIX YCIOBUSIX ONITUMAJIbHBIN, TO €CTh CaMBbIH JIYYIIIUN BAPUAHT.
Ero oco6eHHOCTH B 00JIaCTH MAPKETHHIA ONPEAEIAIOTCA 3a1a4aMu U
GyHKIMSIMEU 3TOU cdephl 1eITeTbHOCTH NPEANPUATUN U PUPM B YCIOBUIX
PBIHOYHOM 3KOHOMMKH. [I[puMEHEHnEe KOMIIBIOTEPOB YCKOPSET BBIYUCIIH-
TeNbHBIN mporecc. OHU ObICTPO MPOU3BOIAT HEOOXOAUMBIE MPeoOpa3oBa-
HUS SKOHOMHUYECKON nH(opMaliu, odecrieunBas nepepadoTKy OrpOMHBIX
MOTOKOB MH(OPMAILIUH.

BHeapeHne HOBBIX NMPUHLHUIIOB YIPABICHHS HA OCHOBE KOMIIBIOTED-
HOT'O MOJEIUPOBAHUS MPUBOJIUT K PAJUKAIbHBIM W3MEHEHUS KOJIUYECTBA
U cojliep)kaHusi MH(OpMaLIMU, MPENCTaBIsIEMON PYKOBOACTBY IS MPUHS-
TUS YIPABICHUYECKUX PELIEHUM.

Monenu Teopuu Wrp HAIUIM IUPOKOE MPUMEHEHUE B 00JIacTH KO-
HOMMKH, B TOM YHCJI€ B 00JaCTH MApPKETHHTA.

Lenpr0 HACTOSIIMX METOAUYECKUX Ya3aHUM SBIAETCS H3JI0KEHUE
OCHOBOMNOJIAralONIMX TEOPETUYECKUX IOHATHM MOJECICH TEOpUH HWIp, a
Takke ux peanuzanuu ¢ npumenenuem [K mns npunsTus 3QPeKTUBHBIX
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YIPaBICHYSCKUX peIIeHUH. JlaHbl IpUMEphI ¢ PEIICHUSIMHU U 33Ja9d JIJIs
CaMOCTOSITEIILHOTO PEIICHUS CTYACHTOB.

PaccMaTpuBaeMble METOAMYECKHE YKa3aHUS TMpEAHA3HAYCHBI JIs
CTyJIeHTOB, oOydJaroruxcs 1o crenuanbHocTsaM 80801.65 «IIpukmamnas
uHpopmatuka», 80111.65 «Mapketuar» u 80507.65 «MeHeKMEHT opra-
HU3AIUW» MPU U3YYCHHH JTUCIUIUIHHBI «KOMIBIOTEpHOE MOJTMPOBAHUE B
MapKETHHTE.

1. OcHOBHBIC MOHATHS

Kongpauxmuas cumyayus — cutyainusi, B KOTOPOM MHTEPECHI OTIEIb-
HBIX JIUI (WK TPYIII, CTOPOH, ...) HNPSIMO MPOTUBOIOJIIOXKHBI TUOO HE COB-
MaJarorT.

JI1s KOHQIMKTHBIX CUTYyaIlui XapakTepHO, 4TO 3(P(HEKTUBHOCTh pe-
IIEHUN, TPUHUMAEMBIX B XOJ€ KOH(IMKTA KaXJOW U3 CTOPOH, CYIIECT-
BEHHO 3aBUCHUT OT JAEHMCTBUM APYroM CTOPOHBI. IIpy 3TOM HU OJHA U3 CTO-
POH HE MOXET IMOJHOCTHIO KOHTPOJUPOBATH IMOJOKEHUE, TaK KaK U TOW U
OPYrofl CTOPOHE PELICHUS MPUXOAUTCA NPUHUMATh B YCIOBUIX HEONPELE-
JIEHHOCTH. Hanpumep, B SKOHOMHKE: TOXOJ NPEANPUATHUS OT NPOJAKUA U3-
JENYs 3aBUCUT HE TOJBKO OT YCTAHOBJIEHHOW HAa HETO LIEHBI, HO U OT KO-
JMYECTBA KYIUICHHBIX MOKYIMAaTeIeM HU3ACIUNA WIA MPU ONPEACTICHUH 00b-
€Ma BBINYCKAa MPOAYKIHUU HA OJHOM IIPEIIPUATUU HEJIb3S HE YUYHUTHIBATH
00OBEMBI BBINTYCKA AHAJOTUYHOM MPOAYKIIMU HaA JAPYTUX NPEANPUATHIX
U T.IL

Paznen MateMaTtuku, M3y4aroniuii KOH(QIUKTHBIE CUTyallud Ha OCHO-
BE€ UX MaTEMaTHYECKUX MOJIENeH, Ha3pIBaeTcsi meopuet uep. Heodxoammo
OTMETHUTh, YTO METOJIbI U PEKOMEHJAIMN TEOPUH UTP pa3pabdaThIBAIOTCS
MPUMEHUTEIBHO K TaKUM CHEU(PUIECCKUM KOHPIUKTHBIM CUTYalMsIM, KO-
TOpble 00J1aJIal0T CBOMCTBOM MHOT'OKPATHOM MOBTOpsieMOCTH. Eciu KOH-
(GIMKTHASsT CUTyallds peaiM3yeTcsl OJTHOKPATHO WJIM OTPAaHUYEHHOE YHCIIO
pa3, TO peKOMEHIAIMN TEOPUH UTP TEPSIFOT CMBICI.

Hepa — 51O ympoleHHass MaTeMaTH4ecKas MOJACNb KOH(JIUKTHOM
cutyauud. CyTb UTPbl B TOM, YTO KaXJIbId U3 YYACTHUKOB MPUHUMAET Ta-
KHE pEelICHUs B Pa3BUBAIONICIHCS KOH(MIMKTHOM CHUTyallud, KOTOpPbIE, KaK
OH TOJIaraeT, MOT'YT O0ECHeYUTh €My HAWIydIuil ucxoq. OT peansbHOro
KOH(JIMKTa OHA OTIMYAETCS TE€M, YTO BEAETCS IO OIMpPEACSICHHBIM MpaBU-
nam. CTOpOHBI, y4acTBYIOIHE B KOH(DIUKTE, Ha3bIBAIOTCSA UTPOKAMHU.
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Cmpamezusi — 3TO COBOKYIHOCTb MPABUJI, OJJHO3HAYHO OIPEAEIISIO-
IUX IOCJIEAOBATEIBHOCTh ACUCTBUM UIPOKA B KAXIOW KOHKPETHOWU CH-
Tyaluu, CKJIaIbIBAIONICICS B IPOLECCE UTPBl. DTU MTpaBuila ONMPEAEIISIOT:
® BAPUAHTHI JCUCTBUN UTPOKOB;
e 00beM MH(pOpPMAIUU KaKIOTO UTPOKA O MOBEACHUHN NApTHEPOB;
® BBIUIPHIN (MM HPOUTPHINT), K KOTOPOMY HPHUBOAUT KaxAas
COBOKYITHOCTb JICICTBUH.
Crtpateruu ObIBAIOT yucmuviMu U cmeuwianHviMu. Yucras ctparerust —
ATO CTpaTerus, OPUECHTHPOBAHHAS HA ONPEJEICHHOE MOBEACHUE WUIPOKa-
npotuBHUKA. CMEIIaHHAsl CTpaTerusi — 3TO CTpaTEerusi, OPUEHTUPOBAHHAS
Ha HECKOJIbKO BO3MOKHBIX CTpaTeruid MOBEICHUS UTPOKA-TIPOTUBHHUKA.
YucnoBble XapaKTEPUCTHUKH, BbIpAXKAIOUIME UHTEPECHl UTPOKOB — 3TO
3HaUCHUS niaamedichot @yHxkyuu (QyHKIMHU BBIMIPHIINIA WM MPOUTPHIIIA),
KOTOpas 3aa€TCsl MaTpulieH (TaOJUYHO) WM AaHATUTHYECKHU.

2. Knaccuuxkanus urp

Urpsl ki1accuPUIUPYIOT MO pa3HbIM MPU3HAKAM:

® 110 YHCIIy UTPOKOB — MAPHBIE U HEMAPHBIE;

® 10 YUCIIY CTPATETuil — KOHEUHbIE U OECKOHEUHBIC;

® 110 00beMY UMEIOIIEHCS MH(GOPMALIMK — TTOJIHBIEC U HETIOJIHbIC;

® 10 XapakTePy BBIMIPBILIEA — UTPHI C HYJIEBOM CYMMOU U HEHY-
JIEBOU CYMMOM;

e 110 BUY (DYHKIIMH BBIMIPHIIIA — MATPUYHBIE, OUMATPUYHbIC, HE-
IpPEPBIBHBIC, BBIMYKIIbIC, CENapadeIbHbIe U JIp.;

® [I0 XapaKTepy B3aMMOOTHOIIECHUN UTPOKOB — OE3KOATUIIMOHHBIC
Y KOQJMLMOHHBIE.

[TapHast urpa Ha3bIBAETCA UTPOU C HYJIEBOM CYMMOM, WJIM AHTarOHHU-
CTUYECKOM, €CJIM BBIMIPHIII OJHOTO UIPOKA PABEH HPOUTPHILLY IPYTOro.
Orcroga ciemyer, 4To IJis MOJIHOTO 33JaHUsl UTPbl C HYJIEBOM CyMMOU
JIOCTATOYHO YKa3aTh BEJIWYMHY BBIUTPHIIIA (MPOUTPHIIIA) OJHOTO U3 HUX.
[Tapnas mMaTpuyHas urpa Bcerja mMeeT peiieHue. B nampHeiimem Oyaem
paccMaTpuBaTh TOJIBKO MAPHBIE MATPUYHBIE UTPHI C HYJIEBOM CYMMOM.

3. DTanbl NOCTPOEHNUSI Mo/ieJieil TEOpUU UTP

[TosTamHOCTH pabOTHI ¢ MOACIIAMH TEOPUH UTP:
1. OnpeneneHre yHaCTHUKOB UTPhI (MTPOKOB).
2. OnpeneneHue CTpaTeruii UTPOKOB.
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3. OmpepeneHue BBIUTPHIIICH UTPOKOB MPHU UCIIOIb30BAHUM KaXK-
JIOW CTPATETHM.

4. IlpencraBieHre MaTpPULbl BBIUTPBILICH B YIPOIIEHHOM BHJIE
METOJIOM JIOMUHUPOBAHUS.

5. Ilonck onTUMaNbHBIX CTPATETUH.

4. PenieHHe MATPUYHBIX UI'P B YHUCTHIX CTPATErHAIX
Koneunyto MaTpUuHyIO UTPYy B YUCTHIX CTPATETHSIX Ui 2-X UTPOKOB

A u B co ceoumu Ai, Ay, ..., Am v B1, B>, ..., By cTparerusiMu COOTBETCT-
BEHHO MO>KHO IPEACTaBUTh Tabsmiieit 1.

Tabnuia 1
= B, Bn Qi
I
Ay di1 di2 din o
Ao do1 do2 don oLy
Am dmi aAm? Amn Olm
B; B1 B2 Bn
e o, =min g, (i=L...m);  B,=maxa, (j=L..,n).
(all aln\\
[Lmarexnas marpuma | ... ... .. J ABIAETCA TaOMUYHOW 3alUChIO
aml a‘mn

(GyHKIMM BBIMTpPHINIA UTpoka A (mpourpsiia urpoka B). Urpok A BeiOu-
paeT OJIHYy U3 CBOMX YHCTBIX CTPATETUN — OJIHY U3 CTPOK IJIATEKHOM Mat-
punibl. Urpok B, He 3Has pe3ynbTata BIOOpa UTPOKa A, BEIOUpAET OAHY U3
CBOUX YHCTBIX CTPATETUH — OJUH U3 CTOJOIOB IJIATEKHOW MaTpHUIlbl. 3HA-
YEeHHs NapaMETPOB ajj MOTYT OBITh U OTPULATENBLHBIMU YUCIAMHU. JTO 03-
HaYaeT MPOUTPHIIT UTPOKA A M, COOTBETCTBEHHO, BBIMTPHIII UTPOKa B.
[lenpt0 y9acTHUKOB JIF000N MAaTPUYHOM UTPHI SIBJSIETCS BHIOOp HaM-
Oojiee BBITOAHBIX CTPATETHH, JOCTABIAIONIMX WIPOKY A MaKCHUMaIbHBIM
BBIUTPHIII, & UTPOKY B MUHUMAaJIbHBIA Tpourpbil. HaumydmuM npuHIu-
MIOM BbIOOpa CTpaTeruil MPUHATO CUUTATh HPUHYUN PASYMHOCMU, TIPU KO-
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TOPOM Ka)KJIbId UTPOK MPEANOJIAracT, YTo0 €ro MpOTUBHUK HE riynee. B
pe3yJIbTaTe 3TOTO PEKOMEHAYETCS B KAUECTBE HAWJIYUIIIEH CTPATETHMU BbI-
OupaTh Ty, KOTOpas 00eCrieYMBAaeT HAMOOJIBIINI TapaHTUPOBAHHBIN BHIUT-
PBILI, HE 3aBUCALLMI OT JECUCTBUN IIPOTMBHUKA U KOTOPbIN IMPOTUBHUK HU-
KaK HE MOXKET YMEHBIIIUTh. DJIEMEHThl PUCKA U OLIMOKM UTPOKOB BO BHU-
MaHue He npuHUMaroTcs. CTparerus urpoka A Ha3bIBa€TCSd ONTUMAIBHOM,
€CJIM MPU €€ MPUMEHCHUU BBIMTPBIII UTPOKA A HE YMEHBIACTCA, KAKUMU
Obl CTpaTerusMu He MoJib3oBajcs Urpok B. OntumanbHOl ajig urpoka B
ABJISIETCSL CTPATETHS, IIPU KOTOPOW IMPOUTPHIII UTpoka B He yBenuunBaer-
Csl, KAKUMU OBl CTPATErUsIMH HE MOJIb30BAJICA UTPOK A.

Huoicnas uucmas yena urpsl (MAKCUMUH), BBIYUCIISIETCA 110 (hopMyIie

o = max min a; (1)
1<i<m 1<j<n

Y TIOKa3bIBAET, KAKOWM MHUHUMAJIbHBIA BBIMTPBIII MOKET MOTYUYUTh UTPOK A
MPaBWIBHO MPUMEHSSI CBOM YUCTHIE CTPATErnM MPH JIFOOBIX ACUCTBUAX WTI-
poka B. Crtparerusi, COOTBETCTBYIOIIasi MaKCUMHHY, Ha3bIBA€TCSI MAKCH-
MHWHHOM CTPaTETUEM.

Bepxusas uucmas yena urpsl (MUHUMAKC) BBIUUCIISIETCS 10 hopMyJie

B = min max a; (2)
1<j<n 1<i<m

U TIOKa3bIBAET, KAKOW MaKCUMAaJbHBIA MTPOUTPHIIT MOKET ObITh y Urpoka B
IpU MPaBUIBLHOM BBIOOPE UM CBOMX UMCTBIX CTpAaTETuil, HE3aBUCUMO OT
nerctBui urpoka A. Crparerus, COOTBETCTBYIOIIAs MUHHUMAKCY, Ha3bIBa-
€TCA MUHUMAKCHOM CTPATETUEN.

B martpuuyHOM Wrpe HMXKHSAS 4YHCTas LIEHA WIPbl HE MPEBOCXOAUT
BEPXHEU YMCTOM IIEHBI UTPBI, TO €CTh o < [3.

Ecou o = B, TOo roBopsT 0 uucmoti yere urpel v v = a = 3. CooTBeT-
CTBYIOIIME 3TUM 3HAYEHUSIM CTPATErMU UTPOKOB A U B sABisItOTCS onTH-
MaJIbHBIMH, & 3JIEMEHT IUIATEKHOW MATPHUILBI Qj*OTBEYAIOIINNA dTUM CTpa-
TETUsIM, Ha3BIBACTCS cedogoli moukou. Ecim urpa uMeer CeIoByH0 TOY-
Ky, TO ONITUMaJbHBIMU OyIyT MaKCUMUHHAs U MUHHUMAKCHasi CTpaTeruu, a
IIEHOW WTPhl — CEIJIoBas TOYKA IUIaTe:KHOM MaTpwiel. Ecim v > 0, urpa
BbiTo/iHA UTPOKY A. Ilpu v < 0 urpa Beirogna urpoky B. B ciydqae v = 0
Urpa BBITOJHA O0OMM UTPOKAM M Ha3bIBACTCS HOe300UO0HOU WA CHpased.iu-
601.

IIpu otcyTrcTBHM CEIIOBOM TOYKM B MATPUYHOM WIPE B UMCTHIX
CTpPATETHsIX PACCMATPUBAIOT PEIIEHWE MATPUYHOW WIPbl B CMEIIAHHBIX
CTpaTETUsIX.
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5. Metoa JOMMHUPOBAHUSA

OnTtuMalibHbIE CTPATErMU JIETKO HAXOMATCS IJIsl UTP, UMEIOIIUX He-
OOJIBIITYIO PA3MEPHOCTD IIJIATEKHON MATPUIIbI, TO €CTh JJIA UTP, B KOTOPBIX
KKJIbIA U3 UTPOKOB UMEET HEOOJIbIIIOE YUCIIO CTpaTeruil. B To e Bpems
JUIS UTP, UMEIOIIUX OOJIBIIYI0 Pa3MEPHOCTh, MTOMCK PEIICHUSI CTAHOBUTCS
JIOCTATOYHO CJIOKHBIM. METO/I, UCMOJIb3YEMBIN Il YMEHBIICHUS pa3Mep-
HOCTH MAaTpHUIlbl, OCHOBAH HAa OJHOM M3 BAaXXHEHUIIHUX IOHATUN B TEOPUU
UTP — MOHATUM JTOMUHUPOBAHUS CTPATErMd. PellieHne Urpbl MOXKHO CyIle-
CTBEHHO YNPOCTUTb, €CJIIM CBOCBPEMEHHO BBISIBUTh UMEIOIIMECS B ILja-
TEXKHOW MaTpulle JTOMUHHUPOBAHME OJHUX CTpAaTeruil HaaA JAPYrdMH, HOO
ATO MO3BOJIUT IMIPEIBAPUTEIBLHO COKPATUTH PA3MEPHOCTH MATPHUIIBI.

Eciu B muiaTeXHOW MaTpHIie 3JeMEHTBI K-ii CTpOKHM HE MEHBIIE CO-

OTBETCTBYIOLIUX JJIEMEHTOB S-U CTPOKH, T.€. g,>a, (j=1,n), TO BBIUTI-

philll Urpoka A npu ctpateruu Ay Oyner Oonblie (He MEHbBIIE), YeM TpU
cTpaTeruu As , Kakoil Obl cTpaTterueil Bj He mosb3oBancs urpok B. IToaro-
My nJsi urpoka A crparterus Ay Oyzner Oosiee BBITOAHOM, UeM CTpaTerus
As. B cBsI3u ¢ 3TUM TrOBOpPSAT, YTO cTparerust Ax JOMUHHUPYET HAJ CTpaTe-
ruil As, U Ha3bIBAIOT CTpaTerur0 Ay domMuHupyrowel, a CTpaTeruto As —
OOMUHUPYEMOT.

AHanornyHo, eciau AIeMeHTHl |-ro cTondia He TPEeBOCXOIAT COOT-

BETCTBYIOLIMX DJIEMEHTOB [-ro CTONONA, g,2a, (j=1,m), TO Mrpoxy B

P JIIOOBIX YCJIOBUSIX HEBBITOAHO MPUMEHATH CTpaTeruio By, Tak kak B
ATOM ciy4yae OH OyAeT MpOUrphiBaTh OOJbIIEe (HE MEHBIIE), YEM MPU KC-
noJjb30BaHuu ctpareruu By. I1oaTomy roBopsr, uro crparerus B| momMuHu-
pyer Hana cTtparerued B;, ¥ Ha3bIBAlOT UX COOTBETCTBEHHO OOMUHUPYIO-
wieil 1 OOMUHUDPYEMOI.

Kak nepBoMy, Tak U BTOPOMY UTPOKY HET CMBICIIA UCTIOJIB30BATh
JTOMUHUPYEMYIO CTPATETHI0, MOITOMY BCE JTOMHUHUPYEMbIE CTPATETUU MO-
I'YyT OBITH OTOPOIIIEHBI (TO €CTh (PAKTUYECKH OTOPOIIEHBI CTPOKU U CTOJIO-
bl UCXOAHOW TIJIATEKHOW MAaTpPHIIbl, COOTBETCTBYIOIIME 3THUM CTpaTEru-
aM). DTO TpeoOpa3oBaHUE YMEHBIIACT Pa3MEPHOCTh HCXOJHOMN IIaTEX-
HOM Marpulbl. HaWng pemieHue urpbl Ui YOPOIIEHHOM MaTPHUUBL, €T
MOXXHO HCIIOJIb30BaTh ISl PEIICHUS WIPhI, MPEACTABICHHOW HCXOIHOM
MaTpPHIIEH, MPUIMTHUCAB UCKIIOYEHHBIM CTPOKAM M CTOJIOIIAaM HYJIEBBIE BEpO-
SATHOCTH.



11

6. Pemmenue MATPUYIHBIX UTP B CMCINAHHBIX CTPATCTHAX

B cootBeTcTBUM ¢ OCHOBHOW TeopeMoil Teopun urp (teopemoii Heii-
MaHa) Kaocoas KOHeYHas uzspa umeem, no KpauHeu mepe, 0OHO peuieHue,
B03MOXMCHO, 8 obaacmu cmeuwlanHvlx cmpameeuu. OOIIKKA cilydaid MaTpUy-
HOM UTPBI B CMEIIAHHBIX CTPATETUSAX MOYKHO MPEICTaBUThL TaOIHIICH 2.

Taobmmmna 2
B;
AI Bl BZ e Bn p|
Aq di1 di2 d1n P1
Ar d21 d2 dan P2
Am dm adm? Amn Pm
0j 01 02 On
31ech p1, P2, ---» Pm — BEPOSITHOCTH, C KOTOPHIMUA UTPOK A HCIOJIb3Y-
€T B XOJIC UTPhI CBOU YUCTBIE CTpATEruu Aj, Ay, ..., Am.
pi20 (i=1,m), >p, =1.
i=1
YnopsiioueHHOe MHOXECTBO (P1, P2, ..., Pm), PIACMEHTBI KOTOPOTO

YAOBJIETBOPSIIOT 3TUM YCJIOBUSIM, HA3bIBAETCSI CMEIIAHHON CTpaTEruei ur-
poka A. CMmemaHHbIE CTPAaTErMu UTPOKAa A 3alUCHIBAIOTCS B BUAE MaTpU-

(4 A Ko B WIH B BUJIE CTPOKH ( m)
b1 Lpl . K p K p Tp DD, Py D)

JIto0as unctas ctpaterus Aj, MOKET pacCMaTPUBATHCS KaK YaCTHBIN
cJlydall CMEIIaHHOW CTpaTeruu, i-as KOMIIOHCHTa KOTOpO# paBHa 1, a oc-
TajgbHbBIC paBHbI 0, TO eCcTh p=(0,..0,10,..0).

AHaJIOTAYHO, YIOPSIIOYEHHOE MHOKECTBO BEPOATHOCTEU
(91, 92, .-, Qm), C KOTOPBIMU MIPOK B HCMOJB3yeT B X0OA€ UIPhI CBOU YKC-
Thle cTpateruu Bi, By, ..., By, 271€MEHTBI KOTOPOro yAOBJIETBOPSIOT OT-
HOUIICHUSIM
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120 (j=Ln), g =1,
=1

ABJISIETCA CMELIAHHOW cTparerven urpoka B. CMemanHble cTpaTeruyd wr-
poka B 3amuchIBarOTCA aHAJIOIMYHO 3allMCH CMELIAHHBIX CTPATETUil UIpo-
ka A. Urpok B, kak 1 urpok A, pacrnojiaraeT 0€CKOHEYHbIM MHOXECTBOM
CMEIIaHHbIX PELICHUMN.

Huctele CTpaTernu UrpoKa, BXOIAIIKUE B €r0 ONTUMAIIBHYIO CMEIIaH-
HYIO CTPATErvi0 C BEPOSATHOCTIMH, OTIMYHBIMU OT HYJIA, HA3bIBAKOTCA aK-
MUBHbIMU CMPAMESUAMU UZPOKA.

OyHKIUSA
f(B’a) = Zzaijpiqj

=1 =1

Ha3bIBACTCA IUIATEXHOW (PYHKIMEH UTPHI C MaTpUIIeH, 3aJaHHOW Ta0Iu-
e 2.
HwuxHss nena urpsl o onpenensercs no Gpopmyse

o= max min f(p,q) ,
p q

a BEpXHss 1ieHa urpshl 3 mo popmye
B=min maxf(p,q) .
a p

B cMemanHbIX cTparerusix jr0asi KOHEUHas MaTpUyHas urpa s

—_% —%

IUIATEXKHOW GYHKIUH f(p,q) UMEET CEIOBYIO TOYKY (p ,q ), YAOBIETBO-
PAIOLIYIO PABEHCTBY:

max min f(ﬁ*,a*) = min mﬁXf(l_D*,a*) =f(5*,6*) :
p q q p

Bemnuuna f(ﬁ a ) HA3bIBACTCS LICHOW UTPhI U YJIOBJIETBOPSAET HEpa-
BCHCTBY

f(p.a)<f(p.q)<f(p.a) .
3 9TOro HepaBeHCTBa CIIEIYeT, YTO B CEMIOBOH Touke (p ,q ) Iuia-
TeskHass GyHKIUs f(p,q) AOCTHraeT MAKCUMYyMa 110 CMEIIAHHBIM CTPATEerr-

M P UTPOKAa A ¥ MUHMMYMA MO CMEIIAHHBIM CTpAaTerusM ( Mrpoka B.

6.1. Henocpeocmeennoe peuwtenue mampuuHoil uzpol
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Pemenue urpel, He UMEIOLIEN CEIJIOBOM TOYKHU, MOXKET OCYIECTB-
JATHCS PA3IUYHBIMU MeToAamu. lIpuHuunuanbHas cxema OnpeneneHus
ONTUMAaJbHBIX CMEIIAHHBIX CTpaTeruid AJig urp 0e3 CeaIOBBIX TOUYEK Ipe-
JyCMaTPUBAET PEIIEHUE CUCTEMBI M + N JIMHEMHBIX HEPABEHCTB U ypPaB-
HEHUU IPU YCJIOBUM HEOTPULIATEIILHOCTH BCEX HEU3BECTHBIX Pi U j . He-
MOCPEACTBEHHOE OIPEAEICHUE ONTUMAIIBHBIX CMEIIAHHBIX CTPATErUil CBS-
3aHO C OOJIBIIMM OOBEMOM BBIYMCIIECHUH, 3aMETHO YBEJIMYMBAIOIIUMCS C
POCTOM YHCJIa YUCTBIX CTPATETUN YYACTHUKOB UTPHI.

Tak, Ayis aHTarOHUCTHUYECKOW UTPBI pazMepoM 2 x 2, [l KOTOPOM

OTCYTCTBYCT OIITUMAJIbHOC PCHICHHUC B YHUCTBIX CTPATCIUAX, MOXK O*O* c-
ACIINTH ONTUMAJIBHOC PCIICHUC B CMCIIAHHBIX CTPATCIUAX!: P,p n

(gl,g2 U LIEHY UTPBHI V.

Beurpeim urpoka A (mpourpsin urpoka B) — ciryuaiinast BenmuunHa,
MaTEMaTHYECKOe OXKUIaHHUE (CpeaHee 3HAUYEHUE) KOTOPOMl SIBISIETCS LIEHOM
urpbl. [loaToMy cpeaHuii BBIMTPHINT UTpoka A (ONTHUMAJIbHAST CTPATEIrHs)
OyZeT paBeH VvV U JJi MEPBOM, U JJi1 BTOPOM CTpaTernv NpOTHUBHHKA. To-
I'Z1a, JUIsl OIIPEACIICHHs] ONITUMAJIBHOM CTPATErMU UIPoKa A M IIEHBI UIPBI V
HEOOXOMMO COCTaBUTh CHCTEMY YPaBHEHHIA:

[a—p +a p =v,
11 21 2

|a}k2p1'|'3‘22pz:V , (3)
(P1+P2= 1,
TIc HapaMeTpBI CUCTCMBbI ypaBHeHHI?'I — 39TO 4HHUCJIA HHaTe)KH()ﬁ Mmart-
a;; adp
PHIIBI
dy Ay

Pemas 3Ty cucremy, onTuMalibHas CTpaTerus onpeaensercs Gpopmy-
JIaMMHA:
* a,, —a,

pl = ]
all +a,, —ad;; —ay

(4)

* a _a
p2 — 11 12 ’
all +a,, —ad;; —dy

a 1I€HA UTPBI

a,,d,, —a,,a
Vv = 22%11° 912921 ] (5)
dy; tay —a, —ay




14

[Tpu 11000 YKCTON CTpaTeruu Urpoka A CpeHUN TTPOUTPHIIIT UTPO-
ka B paBeH 11eHe urpshl v, TO €CTh
[al—lgl+&lzg2 =V,

agg1 +a g =v, (6)

*

Lg1+92:1-

Torga ontumManibHasi ctpaterusi urpoka B onpenensercs dopmyia-
MU

* a,,—a
gl — 22 12 ’
all +a,, —d;; —ay
(7)
* a,.,.—a
92 — 11 21 ’

a1 +a,, —a;, —a,

6.2. Pewienue mampuunuix uzp ceedenuem k 3111

Pemenue 1100011 KOHEUHOW MATPUYHOM UTPhI B CMEIIAHHBIX CTpaTe-
TUSIX MOXKET OBITh CBEJICHO K PEIICHUIO JBYX B3aMMHO JBOMCTBEHHBIX 3a-
a4 JuHeiHoro mporpammupoBanus (3JI1), 4to 3HaUUTENBHO yHpoIIaeT
ONPEEIICHUE ONTUMAIIbHBIX CMEMIAHHBIX cTpareruid. Cieayer OTMETHTS,
YTO HCKIIFOYEHHUE TOMUHUPYEMBIX CTPATETUM MOXET MPUBECTU K IIOTEpE
HEKOTOPBIX pelICHUN. ECin k€ HCKIIOYAKOTCS TOJIBKO CTPOTO JOMHHU-
pyEMBIE CTPATETUH, TO MHOKECTBO PELICHUN UT'Pbl HE U3MEHUTCSL.

Bce aneMeHTH! ajj MIaTeKHONW MaTpULbl JOJDKHBI OBITh MTOJIOKHTENb-
HBbI. DTOTO MOXHO JOOMTHCS, J0OOABUB KO BCEM UJIEHAM MAaTPHIIBI OOJIBIIIOE
yriciio M > 0. Ot 3T0ro 1eHa urpsl (v) yBenumauTes Ha M, a ONTUMaIbHOE
pelIeHNuEe HE M3MEHUTCA. [IpM OKOHYATEIBbHOM ONPENCICHUM LEHBI UIPHI
ee caenyer yMeHplnTh Ha M. Eciu Bee aj; > 0, To 1 nena urpel v > 0. He-
00XOMMO HAWTH PEIICHHE UTPHI, TO €CTh JABE ONTHUMAaJbHbIE CMEIIaHHBIC
ctpareru (p1, P2, ..., Pm) ¥ (d1, 2, ..., Qm), JAIOIIKE KAXKIOMY UTPOKY V —
MaKCUMAJIBHO BO3MOJKHBIA JJIsl HETO CPEIHHM BBIMIPHIIT (MUHAMAIBHO
BO3MOKHBIA CPETHHUI MPOUTPHIILI).

JInst mepBOro Urpoka A JIMHEHas MOJIETb UMEET BUJ;
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m
f=>x —min,
i=1

Yapx 21, (=10, 8)

X 20, (i=Lm),

pelast KOTOPYIO C UCIOJIb30BaHUEM MOy [louck pewienus, HAXOOAT OIl-
TUMaJbHBIN BEKTOp X =(x,..,x ) u f =f | a3arem ompenensror e-
1 m min

HY UT'PBI

Ve (9)

U ONITHMAJIbHYIO CMEIIAHHYIO CTPATEruI0 p* =(p’,...,.p" ) UIPOKa A:
p =vx (i=1,m), (10)

I[J'IH BTOPOI'o UT'PpOKa MOJCJIb 3aIlIMChIBACTCA B BUIC

¢= ZY. — max
=
a,y, <1, (i=1,m),
JZ; ’ (11)
y, 20 , (j=1n).
Peanuzanus B Excel maer ontuMaibHBIA BEKTOp y*=(y',...y ) U
1 m

¢® =@, - 3aTeM MOXXHO OIPEACIUTh IEHY UTPbI

v=_t_ (12)
Prnax
Y KOMIIOHEHTBI OIITUMAJIbHOM CMENTAHHOM CTPATETHH:
q =vy (i=Lm) (13)

TO €CTh ONTUMAJIBHYIO CMEIIAHHYIO CTPATETHUIO UTPOKa B.

JIuHeliHbIe ONTHUMU3AIMOHHBIE MOJENU sl UTpokoB A u B npen-
CTaBJISIIOT COOOM Tapy JIBOWCTBEHHBIX 3adady. Ha OCHOBaHMHM TEOpEMBI
nBoicTBeHHOCTH f . = o, , CIEAOBaTENbHO, 3HaUeHHs hopmyn (9) u (12)

AaAyT OAHUH U TOT K€ PC3YyJIbTAT — LCHY UI'PbI, TO CCTh CCAJIOBYIO TOYKY.

7. PerieHre MATPUYHBIX UTP C KIPUPOIOI»
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B 5KOHOMUWYECKON MPAKTUKE HEPENKO MPUXOJIUTCS MOJECIUPOBATH CH-
Tyallud, TPUJABAsi UM UTPOBYIO CXEMY, B KOTOPBIX OJWH W3 YYaCTHUKOB
0e3pa3MyueH K pe3yJIbTaTy UrpPhl.

MatpudHbie Urpbl, B KOTOPBIX OJHAM M3 UTPOKOB SIBIISIETCS HEOMpE-
JIE€JICHHOCTh, 3aBUCAIIAs OT OOBEKTUBHON JEHCTBUTEIBLHOCTH (IIOrojia, Io-
KYNaTEeJIbCKUM CIPOC M TaK Jajiee), Ha3bIBAIOTCA UTPAMH C «HPUPOOOL»
WU cmamucmuyeckumu uepamu. B 3TUX ciaydasx CTPOKM MATPHUIIBI UIPBI
COOTBETCTBYIOT CTPATETHSM WUIPOKA, a CTOJIOIBI — COCTOSIHUSIM «IIPUPO-
Ibl». B Takux urpax co3HaTeIIbLHOMY MIPOKY (cmamucmuky) TPUXOIATCS
MPUHUMATH PEIIEHUE U CTEIEHb HEOMPEICICHHOCTH JIJII HETO BO3pacTacT.
B craTtuctuueckux urpax «mpupopay, Oyaydu WHAEPEpPEHTHON B OTHOIIIE-
HUU BBIMTPHIIIA WHCTAHIIMEH, MOXET MPEANPUHUMATH U TaKU€ OTBETHBIC
JEUCTBUSI, KOTOPHIE € COBCEM HE BBITOJIHBI, 4 BHITOJHBI CTATUCTHKY.

CTaTUCTUK MOXKET MCIIOJIb30BaTh HECKOJIBKO cTparerult A; , Az, ...,
Am . Ilpupona Takxe o0JagaeT MHOXKECTBOM CTpaTeruil (COCTOSHUM)
Iy, Iy, ..., Ih. IToxg cocrosHMEM TIPUPOABI IOHUMAKOT MOJHYK) COBOKYII-
HOCTh BHEIIHUX YCJIOBUM, B KOTOPBIX CTATUCTUKY MPUXOAUTCS BHIOMPAThH
CBOIO CTpareruio. M3 MpeXHEro omnbiTa CTATUCTUKY OOBIYHO H3BECTHBI
BO3MOKHBIE COCTOSIHMSI IIPUPOJIbI, & UHOIIA U BEPOSITHOCTH Jj , C KOTOPBI-
MU TIPUPOJIa PEATM3YET UX. DTU BEPOSITHOCTH HA3BIBAKOTCS AIPUOPHBIMH.
IIpu pemieHnn CTaTUCTUYECKUX WUIP JOCTATOYHO HAWTHU HAWIIYUIIUE PEKO-
MEH/IAIIMKU TOJIBKO JUIsl CTATUCTUKA, TaK KaK MPUPOJA B PEKOMEHAALMSAX HE
Hyxxnaercs. [lepen Tem, Kak mepexoAuTh K BHIOOPY ONTHUMAaIbHOM cTpate-
', HEOOXOJIMMO CPABHUTH HUKHIOIO UM BEPXHIOIO YHCTHIE IIEHBI U B CIIy-
yae UX HEPABEHCTBA, €CJIM 3TO BO3MOXHO, YIIPOCTUTH IUIATEKHYIO MATPH-
1y (YMEHBIIUTh €€ Pa3MEPHOCTh), YUUTHIBAsI OTHOIIEHUE JOMUHUPOBAHMUS
cTpareruii cratuctuka. OTOpachiBaTh T€ WJIM HHBIE COCTOSHUS MPUPO/IBI
HEJb3sl, TAK KaK OHA MOXET peain30BaTh JI000E CBOE COCTOSIHUE HE3aBU-
CHAMO OT TOT0, BBITOJTHO OHO CTATUCTHUKY UJIU HET.

[Tocne yrpomieHust iaTeXHOW MAaTPULbl MHOTAA BBITOAHO MEPEUTH
OT HEe K MaTpPHUIIe PUCKOB, KOTOpas MO3BOJIUT 00JIE€ YETKO BBISIBUTH Mpe-
MMYILIECTBO OAHOM CTPATETMH MO CPABHEHUIO C APYrOW MpPU JTAHHOM CO-
CTOSIHUM MPUPOABI. Tak, €Civ B IUIATEKHOW MATpUIE dy > ast , TO OTCIOAA
elle HE CIEAyeT ¢ HeM30EKHOCThIO, UTO CTpaTerusi Ay JIydllle CTPaTErHu
As . Bo3moxHo coctostaue mpupoasl 11 6omee GaaronpusTHO ISl CTaTH-
CTHKa, yeM cocTtosiHue s . [lonoxxenne MOXKET MpOSICHATHCSA NP aHATIU3€E
MAaTPHUIbI PUCKOB.

PuckoM rjj craTucTHKa, KOra OH IOJIb3YETCS YHUCTOM CTpaTerueu
Aj ipu coctossHuU npupons! I1j , Ha3pIBaeTCs pa3HOCTb MEXKAY MaKCH-
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MaJIbHBIM BBIUIPBIIIEM Max @, , KOTOPBIA OH MOT Obl IIOJIY4UTh, 3Has J10C-

1<i<m

TOBEPHO, 4YTO IIPUPOAOH OyIeT peain30BaHO UMEHHO coctosiHue 11 , u Tem
BBIMI'PBILIEM ajj, KOTOPBIN OH IIOJIYYUT, UCIIOJIB3Ys CTpaTEruio Aj, He 3Has,
kakoe u3 cocrosHuu IIj mpupoma peamusyer. Mrak, martpuna pucka

R=(r)., TAC 1;=B; —a;, B, = Maxa, IPH 3aJaHHOM j.

1<i<m

VYuuteiBas crielM(UKy CTATUCTUYECKUX UTP, IPU MOUCKE ONMTUMAJIb-
HBIX PEIICHUA TPUMEHSIOT PA3JIMYHBIC KPUTEPHUH, MAIOIIAE HEKOTOPYIO
JIOTUYECKYI0 cXeMy NpuHsATusa pemeHui. [Tockonbky kputepun Ghopmysiu-
PYIOTCS HA OCHOBE 3/IpABOT0 CMBICJIA, HHTYUIIMU U MPAKTUYECKOMN IIEJIECO-
00pa3HOCTH, TO OHU TMOMOTAIOT OLIEHUTh NMPUHUMAEMOE PEIICHHUE C pa3-
JUYHBIX MO3UIMNA, YTO TMO3BOJISIET M30€XKaTh IPyObIX OIMIMOOK B XO3SHCT-
BEHHOH JICITCILHOCTH.

B ciyyae, korna no npuHATOMY KPUTEPHUIO PEKOMEHYETCS MCHOJIb-
30BaHHE HECKOJIbKUX CTpPATEeTUid, TOTJa BBHIOOp MEXIy HUMH MOXET Je-
JaThCs MO JOMOJHUTENIbHOMY KpuTeputo. Hampumep, B pacuer moryr
NPUHAMATBCA CPEAHEKBAAPATHYECKUE OTKIIOHEHUS OT CPEAHUX BBIUTPHI-
el mpu Kaxaoil ctparerun. CTaHAapTHOTO MOAXO0/a B BHIOOpE pelIeHUs
HE CyllecTByeT. BbIOOp MOXKET 3aBUCETh OT CKJIOHHOCTH K PHUCKY JIUIIA,
MPUHUMAIOIIETO PEUICHUE.

st penieHuss CTAaTUCTUYECKUX WUIP — JUIsl BhIOOpa ONTHUMAJbHOM
CTpaTEeTUU CTATHCTHUKA CYIIECTBYIOT 08e 2pynnvl Kpumepues, UCIOoNb3yo-
MIUX U HE HUCIOJIB3YIOIIUX AlPUOPHBIC BEPOATHOCTU (j COCTOSHUNA «IIpU-
POIBI».

K nepeoti epynne xpumepues otnocsat kpurepuun baiieca n Jlamnaca,
KOTOpBIE€ HCIOIB3YIOT allPUOPHBIE BEPOATHOCTU (j COCTOSHUM IMPUPOIBIL.
Cratuctrueckas urpa npecTaBisieTcs: Tadnuiei 3.

Tabmuna 3
IT; _
I I I1; I, ai
A,
Aq aiy ao ... ayj ... a1n a
A, a1 a2 . ayj . don a
Ai ai1 a2 .. aij .. ain ai
Am dn1 dn1 “es a-nj “es Amn a
0 J1 g2 e 0 e On
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T a — CPEIHEE 3HAYCHUE BBIMIPhINIA:

a=Yag, i-Lm (14)

KOTOPOE OIPEAENSIETCA IS KAXKIOW YACTOM CTPATEruu Aj CTaTUCTHKA;
0j — allpUOPHBIE BEPOSTHOCTU «IIPUPOIBI».
Kpurepuii baiieca. OH uCnonb3yeT Kak CpeIHEEe 3HAYCHHE BBIUT-
pBIIIA g , TAK U CPEIHEE 3HAYEHUE PUCKA:

I’i:irijgj |:1,7m (15)

B kauecTBe onTUMaIbHOW CTpaTervu 1o Kpurepuro baiieca mpuHU-
MAarT YUCTYIO CTpaTeruro Aj, i1 KOTOPOM BBINOJHAECTCS OOHO U3 YCIO-
BUU:

® MAaKCHUMU3HUPYETCS CPEIHHUMN BBIUTPHII a3, CTATUCTHUKA,;

® MHUHUMU3HUPYETCS CPEIHUN PUCK r; .

[Ipruem, cTparerus, MAKCUMU3UPYIOIIAsh CPEIHAN BBIMIPBILI, COBIAA-
€T CO CTPATErMel, MUHUMU3UPYIOLLEW CPEAHUN PUCK.

Kpurtepuii Jlannaca. Eciu cTaTUCTUK HE pacmoJiaraeT 0ObEKTHB-
HOW MH(poOpManuen 00 alpHOPHBIX BEPOSATHOCTAX Jj COCTOSIHMNA IPUPOJBI
I1; u cuuTaer B paBHOM Mepe MpaBIONOA00HBIMU BCE COCTOSIHUA, TO UX Be-
POSTHOCTH TIOJAralOT OAMHAKOBBIMU: J1 = Q2 = ... = gy = 1/n. Drot mpu-
€M Ha3bIBAIOT MPUHYUNOM HEOOCMAamoyHo2o ocHoeanus Jlannaca. Ontu-
MaJbHOU MO KpuTepuro Jlamnaca cuuTaercsl 4ucTas cTpaTerus, ooecrneuu-
BarOIasl MaKCUMAJIBHBIA CPEIHUN BBIUIPBILI gz CTATUCTHUKA IIPU PABEHCTBE
BCEX allPUOPHBIX BEPOATHOCTEMN.

Ecian cTaTUCTUK MOMKET OLEHUTH COCTOSIHUS IPUPOABI IO CTEIEHU UX
pPaBAONOA00HOCTH, TO BEPOATHOCTU pEaTU3alUU COCTOSHUN CUUTAIOT
IPOIMOPLMOHANBHBIMU YJIEHAaMHU YyObIBaroule apupMeTudyeckol mporpec-
cur g1 :Q2:...:gn=n:(n-1):...:1,a g pacyeToB MoJL3yOTCs (hop-
MYJIOU

g=2(n+1-j):nn+1),rnej=1,2,...,n.

3ameuanue. B xkpurepusix baiteca u Jlaniaca peus 1uia o BeIOOpe ori-
TAMAJIbHOW CTPATETUH CTATUCTUMKA M3 MHOYKECTBA €r0 YMCTBIX CTPATETHU.
MoO3KHO, OKa3bIBa€TCA I0KA3aTh, YTO €CIIA MU3BECTHBI ANIPHUOPHBIE BEPOSIT-
HOCTH COCTOSIHUWA TPUPOJBI, TO CTAaTUCTUKY HET CMBICJA IOJIb30BATHCS
CMEIIAHHBIMHA CTPATETUsIMH, TAK KAK IMPU 3TOM €ro CPEIHUN BBIMTPHIII HE
YBEIIMYUBACTCS.
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Ko smopou epynne xpumepueé BbpIOOpa ONTHUMAJIBHOW CTpaTeTruu
CTaTUCTHKA, NMPUMEHAEMBIX MPU HEU3BECTHBIX ANPUOPHBIX BEPOSTHOCTIX
COCTOSIHMI MPUPOJIbI OTHOCSITCS KpUTEPUU Makcumakca, Bampaa, CaBumka
u ['ypBurna.

Kpurepuii MmakcuMakca — 3TO KPUTEPUM KpPaWHETO ONTHMH3MA,
CUMTAETCS, UTO «IPUPOa» OyaeT Hamboliee OnaronpusiTHa JJIsl YEJIOBEKa.
HaunydmMm npusHaercs pemnieHue

M =max maxa;.
1<i<m 1<j<n
Kpurepuii Baabaga — makcumMuHHBIA KpuTepud. C MO3ULUKA 3TOTO
KpUTEpUs NPUPOAA PACCMATPUBAETCS KaK arpecCHUBHO HACTPOCHHBIA M
CO3HATENbHO ACHUCTBYIOLINNW CONEpHUK. Kpurepuii ABIsSETCS NECCUMUCTH-
yeckuM. Penienne Haxonurtes no Gopmysie

W =max min a; .
1<i<m 1<j<n

DTOT KpUTEPUN MTPUMEHSIOT, KOT/1a UTPOK HE CTOJIb 3aMHTEPECOBAH B
KPYIHOM yJade, CKOJIbKO XO4eT ce0si 3acTpaxoBaTh OT HEO>KUJAHHBIX
npourpsiiieid. BeiOOp Takol crpaTeruu BhIOMpPAETCs OTHOIIEHHEM HIPOKa
K pucky. OnTuManbHON 1o KputTeputo Banpaa Oyner ero MakKCMMUHHAs
YUCTas CTPATETHs, & MAKCUMAJIbHBIM BBIMTPBIILIEM — HUXKHSA YHCTas LEHA
UTPBI OL.

Kpurepuii CiBumgika — KpUTEpHI MHUHHUMAakCHOro pucka. Kak u
Kputepur Banbaa, SBISIETCS KPUTEPUEM KPAUHETO MECCUMMU3MA, TAK KaK U
3€Ch CTATUCTUK HUCXOAUT W3 IPEIIOIO0XKEHUS, UYTO MPUPOJA PEaAU3yeT
caMble HeOnaronpusiTHbie JJisi Hero coctosiHus. Kpurtepuit CoBumka pe-
KOMEH/IyeT BBIOMpATh B Ka4eCTBE ONTHUMAJILHON Ty YHUCTYIO CTPATETHIO
Aj , Ip¥ KOTOpOM MHHUMHU3HUPYETCS BEIMYMHA MAaKCUMAJILHOTO PHUCKAa.
Pemenne Haxomat mo gopmyie

Otnuume ot kputepusi Banbna 3akmrodaercss B TOM, YTO UTPOK PYKO-
BOJICTBYETCSI HE MATPHUIIEH BBIUTPHIIIA, & MATPULIEH PUCKA.

Kpurepuii I'ypBuna — xpurepuii neccumMusMa — ONTHMU3MA. JTOT
KpUTEpUl MpH BHIOOPE PEIICHUN PEKOMEHAYET PYKOBOACTBOBATHCS HEKO-
TOPBIM CPEJTHUM PE3YIbTATOM:

H =max {pmna +(1- p)max a },

l<i<m 1<j<n MY 1< j<n
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rae 0< p<l — ko3hPUIMEHT ONTUMHU3MA U BHIOMPAETCS Ha OCHOBA-
HUU CYOBEKTHUBHBIX COOOpakeHHU. Uem OoJblIe >KellaHWe MOACTPaAXO-
BaThCs B JJAHHOW CUTYyalluu, TeM OKe K eauHuile 3Hadenue p. [lpup =0
NOJIy4aeTcsl KpUTEpUd MakcuMakca; pu p = 1 — kpurepuii Banpa.

8. Peasmmzanms na IIK mMojaeneii Teopuu urp

[Ipu penieHnn MaTpUUHBIX UTP CIETYET:
® [POBEPUTH, HE COJAECPKUT JIU MAaTPUIIA CEIJIOBON TOUKH;
® €CJIM CeAJIOBOM TOYKH HET, TO HY)KHO CPaBHUTh MEXKIY COOOMH
AJEMEHTBI CTPOK U CTOJOLOB JJIs UCKIIIOUEHHUS yOJIUpYIO-
IIUX U JOMUHUPYIOIIUX CTPATETUIA;
® PACCMOTPETh PEIICHUE MATPUYHOM UIPHI B CMEIIAHHBIX CTpa-
TETUsX.

JIJ11 KOMIIBIOTEPHOM peaM3alii MOJIEJICd TEOPUHU UTP JTOCTATOYHO
npumenenusa ¢ynkumiit MAKC, MUH, ECJINA, npu HE0OXOAMMOCTH, U
AJIEMEHTAPHBIX MOJI30BATEILCKUX (PYHKIUH.

8.1. Jlabopamopnasa paooma Ne 1 «Cocmagnenue naiameiicHvix

mampuup)

IIpumep 8.1.1. Kaxnpiii u3 n1Byx urpokoB A m B moxer 3amucath
HE3aBUCUMO OT jpyroro uudpst 1, 2, u 3. Ecau paznocts Mexay uudpa-
MU, 3allMCaHHBIMH UTPOKaMHU, MOJOKUTEIbHA, TO TEPBBI UTPOK BHIUTPHI-
Ba€T KOJUYECTBO OYKOB, PABHOE PA3HOCTH MEXAy HudpamMu, U, HA000POT,
€CJIM Pa3HOCTh OTPUUATENBbHA, TO BBIMTPHIBAET BTOpPOW Urpok. Ecimu pas-
HOCTh paBHa HYJIIO, TO UTPa 3aKaHYUBAECTCS] BHUYBIO.

Pemenue. Y nepBoro urpoka Tpu cTpaTeruv (BapuaHnTta JeHCTBUS):

Aj — 3anucath nudpy 1;
Ay — 3ammcath udpy 2;
Az - 3anucatb nudpy 3.

Y BTOpPOro UTpoKa, IO aHAJIOTHH, TaKXKE TpU cTpaterun — Bi, By, B3 .
3agaya MEPBOro WrpoKka — MAKCHUMHU3UPOBATh CBOW BBIMIPHINI. 3aaada
BTOPOr0 WIPOKa — MUHUMHU3HUPOBATH CBON MPOUTPHIIT WJIM MUHUMHU3UPO-
BaTh BBIUTPHIII MTEPBOTO UTPOKA.

Urpy MOXXHO TIpEICTaBUTH B BUAE TUIATEKHOW MATPHUIIbL, B KOTOPOU
CTPOKH — CTpaTeruu MepBOr0 UTPOKa, CTOJIOIBI — CTPATErMy BTOPOTO WT-
pOKa, a DJIEMEHTBI MATPUIIbl — BBIMTPHIIINA MEPBOTO Urpoka. Jjist Harsia-
HOCTH TPU COCTABJICHUM IIJIATEKHOM MATPHUIIBI JIJIsl 3alIUCH YUCTBIX CTpa-
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TErvuii UTPOKOB OyJIeM YKa3blBaTh B CKOOKax LU(PbI, KOTOPbIE OHU 3aIH-
CBIBAIOT.

3anoJIHEHUE TUIATEXKHOW MaTPUIbl MOKHO HAYMHATH C JIHOOOTO 3Je-
MEHTA ajj . TaK, AIeMEHTHI, CTOSIIIAE Ha IJIaBHOW JuaroHaiau OyJIyT paBHBI
HYJII0, TaK KakK MpHU BBIOOPE CTpATETuil C OAHOW U TOM K€ HyMepaluen ur-
pPOKH OyIyT 3amMChIBaTh OJMHAKOBBIE LU(PPBI, UX PA3HOCTh OyIeT paBHA
HYJIIO U, 110 YCJIOBUIO MIPUMEPA, UTPA 3aKaHYMBAETCS BHUYBIO.

Jliis cutyarmuu (Aq, By) urpok A 3ammceiBaet mudpy 1, a urpok B —
udpy 2, UX pa3HOCTh paBHA —1, 3HAUUT BBHIMTPHIBACT UTPOK B U 31eMeHT
a — 1.

B curyarmum (A, B1) urpok A 3ammceiBaeT 1udpy 2, a Urpok B —
uudpy 1, ux pazHocTh paBHa 1, 3HAYUT BBHIUTPHIBAET UTPOK A M 3JIEMEHT
a1 = 1. AHaTOTMYHO BBIYUCIISIIOTCS BCE OCTAJbHBIE 3JIEMEHTHI MJIATEKHOM
MmaTpullsl. B pe3ynbrare Oyner monyyeHa IiaaTexHas MaTpula, Npe/icTaB-
nexHas B Excel Tabnuneii 4 cnenyromum odpa3zom:

Tabmnuiia 4
A B C D
1], 2 B(1) | Ba(2) | Bs(3)
|
2 Ai(l) 0 -1 -2
3 A(.2) 1 0 -1
4 Az (3) 2 1 0

Ipumep 8.1.2. OnHuM W3 BUIOB NPOAYKIHMH KommaHum «Poccuii-
CKUHU CBIP», BBIIIYCKAEMOW Ha JKCIOPT, SABISIETCA ChIpHAs Macca. Mapke-
TUHI'OBBI€ HCCJIEIOBAHUS MOKA3aJIM, YTO CIPOC HA CHIPHYIO MACTy B TEue-
HUE MECSIa MOKET COCTABJIATh 6, 7 WK 8 sSUMKOB. 3aTpaThl HA TPOU3BO/I-
cTBO ojHoro suvka paBHbl 30$. Kommanusi mpomaeT KakIplil SIIUK IO
riere 70%. Ecnu siuk ¢ CHIPHOM MAacTOM HE MPOJAeTCs B TEUEHUE MECAIIA,
TO OHA MOPTUTCA U KOMMAaHUs HE moy4yaeT goxoAa. Mcnosb3ysi HCXOIHbIE
JAHHbIC, MOJIYYUTh IUIATEKHYIO MATPUILy WUIPhI, MPEACTABISIIONIYIO MPU-
OBLITH KOMITAHUM OT BCEBO3MOKHBIX COYETAHMM CIIPOCa U MPEJI0KEHUH.

Pemenne. Ctparterusimu urpoka A (kommnaHusi «PoccHICKUN ChIp»)
ABJISIFOTCSL PA3JIMYHBIE MOKA3ATENN YUCa SIIIUKOB C CBIPHOM MacTOM, KOTO-
pble €eMy MOXHO NPOU3BOJIUTH B TEUECHHE MecAla: Aj; — MPOU3BOACTBO
IIECTU SIIIUKOB, Ay — MPOU3BOACTBO CEMHU AIIMKOB, A3 — MPOU3BOJICTBO
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BOCBMU SIIMUKOB. CTpaTerusiMu Si, Sy, S3 (COCTOSHHUSIMU) «IIPUPOABD BbI-
CTYNalOT BEJIUYMHBI CIPOCa Ha aHAJIOTMYHOE 4HCIIO siukoB (6, 7, u 8
SIIITUKOB).

Kaxxnprit 2J1eMEHT TUIaTeKHOM MaTpHIbl OyAeT BBIYHCIATHCS Kak
pa3HHIIA MEXIY BBIPYYKOM OT MPOJAXKH SIIIMKOB W 3aTpaT Ha WX IPOM3-
BOACTBO. IIpu 3TOM HEOOXOAUMO TOMHHUTB: MIPOJIATh OOJIBIIE SAMTUKOB, YEM
IIPOU3BEICHO, HEBO3MOXKHO, HE CMOTpsI Ha uUX crpoc. B Ttabmuie 7.5 Ha
JIucte 1 B EXcel pacmonoxuTte WCXOmHbIC TaHHBIC B suekikax Al:B2. Jlns
y100CTBA BBIYKMCIICHUN B TAOIUIYy /.5 BHECTH JAaHHBIE 110 YUCITY SIIIUKOB U
pacyeT BBIPYUKH OT MX IPOJIAXK M 3aTpaThl HA WX MPOM3BOJCTBO. B msaToM
CTPOKE TIPOM3BECTH BBIYMCIICHHE BBIPYYKH OT Ipojax 6, 7 U 8 sAmukoB
COOTBETCTBEHHO. /{151 3TOr0 B stueiiky BS tabnuipl 7.5 BBecTH (opmymiy
= B4*$B$2 u ckormmpoBath ee B nuana3oH sueek C5:D5. s BerauciieHus
3aTpaT Ha MpOoU3BOACTBO 6, 7 u 8 sukoB B sueliky B6 BBecTu dopmyiy
= B4*$B$1 u ckormupoBath ec¢ B nuanazon C6:D6.

Pacder aeMeHTOB MIaTEKHOW MATPHUIIBI TPOU3BOJIUTCS IO PA3HOCTH
MEXIY BBIPYYKOM M 3arpaTaMu. Tak, Bce 3JIEMEHTHI MEPBOM CTPOKU Iuia-
TEXHOW MaTpullbl OyIyT 3aBUCETh OT IIECTU MPOU3BEICHHBIX SIIUKOB, HE-
CMOTpS Ha pa3IMYHBIN cIIpoc (cTpateruu Si, Sy, S3). B suetiky B9 cinenyer
BBecTH (popmyny = $B$5-$B$6 m cxomupoBarth e¢ B JMama3oH SUYCEK
C9:D9. Jlns Bcex 37eMEHTOB BTOPOIM CTPOKH HEOOXOJIMMO YUUTHIBATh, YTO
BBIPYYKa 3aBUCUT OT CEMH IMPOMU3BEIAECHHBIX AIMMKOB. B sueiiky B10 BBe-
ctu popmyny = B5-$C$6 , ckommposate ee B stueiiky C10, a 8 D10 —
dopmynny = C5 - C6. DnemMeHThl TpeThel CTPOKH IUIATSKHOM MaTpPHIIBI
3aBUCAT OT BOCBMHU MPOU3BEACHHBIX SIIMKOB M PA3JIMYHOIO Clpoca Ha
Hux. B saeiiky B11 BBectn dopmyny = B5-$D$6 um ckommpoBath ee B
nuana3ol stueek C11:D11.

PesynbpTaTom OyAeT miatexHas MaTpHlla, pacloJIOKEHHAs B SUCHKax
B9:D11 tabauiie! 5.

Tabmuma 5
A B C D
[IponsBoCTBO
1 | omHOrO 30
ammka, $
[Ipomaxa
2 | OIHOTO 70
amuka, $
3 Yuciio SImuKoB
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4 6 I 8
5 | Bppytka oTmpo- |45, 490 560
IaX ALUKOB, $

6 3aTpaThl Ha IPOU3- 180 210 240

BOJICTBO SIIHUKOB, $
7 Ilnare:xnas marpuia

Copoc
Ha SAIUKA

8 Komnanwms 51 (6) 52 (7) 53(8)

«Poccurickuu

CBIp»

9 A7 (6) 240 240 240
10 Az (7) 210 280 280
11 A3(8) 180 250 320

IIpumep 8.1.3. B HOBOM >XuJIOM pailioHE CO37aeTcs aTeiibe s pe-
MOHTa B CTallMOHAPHBIX YCJIOBUSIX HE Oosiee 8 ThIC. TEIEBU30POB B TO/I.
JI1s1 yripollieHus puMeM, 4TO MOTOK 3asBOK Ha PEMOHT BBIPAXKAETCS YHC-
namu 2, 4, 6 u 8 ThIC. 3a4BOK B roj. HakomaeHHBIN ONBIT pabOThl aHaI0-
TMYHBIX MPEANPUATHA MOKA3bIBAET, YTO MPUOBLIL OT PEMOHTA OJHOTO TE-
JIEBU30pa B YCJIOBMSIX aTeibe (PEMOHT TEJIEBU30pPOB Ha JOMY 37E€Ch HE
paccMaTpHUBaEeTCsl) COCTaBJsieT 9 NeH. ell.; MOTepH, BhI3BAHHBIE OTKAa30M B
PEMOHTE BBUJY HEJAOCTAaTKa MOIIHOCTEH — 5 JeH. €/.; a YOBITKH OT Ipo-
CTOSI CIICLIMAIUCTOB U 000PYJOBaHUSI IIPU OTCYTCTBUU 3asiBOK — 6 J€H. €]I.
Hcnonp3yst urpoBor MoaX0/1, COCTAaBUTh TUIATEKHYIO MaTPHILY.

Pemrenne. B paccmaTtpuBaemMon CUTyalMd B KQUECTBE CO3HATEIBHO-
ro Urpoka A (CTaTHCTHKA) BBICTYNAeT OpraH, MPUHUMAIOIIUN pelieHue O
MOIIIHOCTH CO3/1aBa€MOro atenbe. Ero 4ucTeiMu cTpaTerusiMu OyayT:

Aj — penieHre 00 OTKPBITUU aTeNbe JJII PEMOHTA 2 ThIC. TEJIEBU30-
POB B I'0Jl B CTAIIMOHAPHBIX YCIOBUSX;

Ay — pelieHre 00 OTKPBITUU aTeNbe JJI1 peMOHTa 4 ThIC. TEJIEBU30-
POB B I'0Jl B CTAIIMOHAPHBIX YCIOBUSX;

Az - peuieHre 00 OTKPBITHHU aTebe JUisl pEMOHTa 6 THIC. TEJIEBU30-
POB B I'0Jl B CTAIIMOHAPHBIX YCIOBUSX;

A4 - perieHre 00 OTKPBITUHN aTelbe JUIsl PEMOHTa 8 ThIC. TEJIEBU30POB
B I'0Jl B CTAIIMOHAPHBIX YCIIOBUSX.

B kauecTBe BTOpOro urpoka OyaeM paccMaTpuBaTh COBOKYITHOCTH
BCEX BHEIIHUX OOCTOSITENHCTB, B KOTOPHIX (POPMUPYETCS TTOTOK 3asSBOK Ha
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PEMOHT TEJIEBU30POB B YCIOBHSX arenbe, — npupoay I1. B qanHoM ciyuae
IPUPOJIa MOXKET PeaIM30BaTh JHO0O0E U3 YETHIPEX COCTOSTHUIA:

I1; - TOTOK COCTOHT M3 2 ThIC. 3aBOK;

I1; — moToK cOCTOMT U3 U3 4 ThIC. 3aIBOK;

I13 — mOTOK COCTOMT U3 U3 O THIC. 3aIBOK;

I14 - MOTOK cOCTOUT U3 U3 8 THIC. 3a5IBOK.

Wrak, onucanHas B mpuMepe cuTyarus GopMainu3yeTcss B CTaTUCTH-
4Yeckyro urpy pasmepHoctd 4x4. CoctaBUM IUIATEXKHYIO maTpuny. s
ATOr0 BBIUYMCIUM BBIUTPHIIIN &jj UTPOKa A — 3HAUEHHSI COBOKYIHOTO IIO-
kazarenst 3QOEKTUBHOCTH PabOThl CO3J]aBAEMOT0 aTeibe MpU JHOOOM CTe-
yenuu oocrosirensetB (Ai; 1) , (1,]=1,2, ..., 4).

HauGonee OnaronpusaraeiMu OyayT komOuHamuu (A, 1),
(Az; I1p), (As; II3) m (Ag; 1), KOrma KOJIMYECTBO MOCTYIUBIIUX 3as-
BOK B TOYHOCTH COBIIAQJacT C BO3MOXKHOCTSIMHU aTelibe. BCE 3asSBKU
OyJyT YIOBJIETBOPEHBI M MpUOBLIbL a11 = 2:9 = 18 ThIC. feH. en., ax =
4-9 = 36, azz = 54, asgy = 72. B curyamuu (Ajz; I1;) B areiabe MOXKHO
OTPEMOHTHPOBATh 2 TBIC. TEJICBU30pPOB W3 4 ThIC. 3asABJICHHBIX. 3a
3TO arenbe nmoiayuuT 2-9 = 18 Thic. JieH. ea. mpuObLInd, a 2 ThIC. 3as-
BOK OCTaHyTcs O3 yIOBJICTBOpeHHs. PaccmarpmBaeMas >KOHOMHU-
YyecKas CHCTeMa HEeCET IIOTEpPH, BBI3BAaHHBIE OTKA30M B PEMOHTE.
Onu cocrtaBsat 2:5 = 10 teic. aeH. ea. Takum oOpa3zom, mokaszareib
apPexTuBHOCTH PabOTHI aTelibe B 3TOM ciyyae ajp = 2-9-2-5 =8
TBIC. J€H. €. BhIUKMCIUM elle OJMH 3JeMeHTa, HampuMmep, asi, COOT-
BeTCTBYOIMid komOuHamuu (As; Il;), Korma areinbe MOXKET OTpe-
MOHTHPOBAaTh 6 THIC. TEICBU30POB, a 3aBOK MOCTYIIMJIO BCEro 2 ThIC.
B aToM ciydae 3a 2 ThIC. OTPEMOHTHPOBAHHBIX TEJICBU30POB aTEIIbE
nonyuut 2-9 = 18 TwIC. neH. en. mpudOsUTH. BMecTe ¢ 3TUM cuctema
HECeT YOBITKH OT IIPOCTOSI CHEIUAINCTOB M O0OpYyJdOBaHHUS B pa3me-
pe 6 (6 - 2) = 24 TBIC. I€H. €4., TaK YTO COBOKYIIHBIM I1OKa3aTeib
apdextuBHOCTH azy = 18 - 24 = - 6 ThIC. A€H. €4. AHAJIOTUYHO BHI-
YUCSIOTCS W OCTaJIbHBIE JJEMEHTHI INIATeXKHOW Martpullbl. B pe-
3yabTare OyAeT CcOCTaBjieHa IUIaTe)XHas MaTpHlla, yKa3aHHas B
tabaune 6.

Tabnuma 6

A B C D E

I1; (2)

I1> (4)

I13 (6)

I, (8)

A1 (2)

18

-12
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3 A4 | 6 36 26 16
41 A3 (6) | -6 24 54 44
5| A.(8) | -18 12 42 72

3azlaqn I CAMOCTOATE/IbHOI'O PCIICHU S

3agaua 8.1.1. Urpok A 3amuchIBaeT OJHO M3 JBYX yucen: 1 uimu 2,
urpok B — omno u3 tpex uucen: 1, 2 unu 3. Ecnu 06a 4ncna ouHAKOBOM
YETHOCTH, TO A BBIUTPHIBAECT M BBIMTPHIII PABEH CYMME ATHUX UHCEII, €CIH
YETHOCTH BBIOPAHHBIX UTPOKAMU YHCENI HE COBIAJAIOT, TO B BhIMIpHIBAET,
NPUYEM BBIMTPBIIT PAaBEH CyMMe 3THX 4YHucel. [locTpouTh IIaTeKHYIO
MaTpPHILy UTPHI, ONPEIEITUTh PEIICHNE B YUCTHIX CTPATETHAX.

3agaua 8.1.2. Urpoku A u B 3anuceiBatoT nudpsl 1 u 2, urpa co-
CTOMUT B TOM 4TO KpoMe IUGPhI 1 miu 2 KaKIblii UTPOK 3alCHIBACT CIIIe U
Ty uudpy, KOTOPyI0, IO €ro MHEHHMIO, 3anucai naptHep. Eciau o6a urpoka
yrajajiyd uin 00a ommoInch, TO MapTUsl 3aKaHUYUBaeTCs B HUYbI0! Eciu ke
yrajana TOJIbKO OJWH, TO OH MOJYy4YaeT CTOJbKO OYKOB, KAKOBa CyMMa 3a-
nucaHHbIX UM 1UGp. COCTaBUTH IUIATEKHYIO MATPUILY UTPHIL.

3agaua 8.1.3. J[na oToImieHUs1 KOTTEMXa HCIOJIb3YETCSl YroJib IeHa
Ha KOTOPbIN 3aBUCHUT OT ce€30Ha. JIetom TOHHa yriis cTOuT 7,5 1I.€., B MST-
Kyto 3uMy 8,5, B 00bluHyI0 9, a B xonoanyto 9,5. Pacxox yris B oTronu-
TEIbHBIN CE30H MOJHOCTBIO OMPENENSETCS XapaKTEepoM 3UMbL. B MSTKyro
3UMY JOCTATOYHO 6 TOHH, OObIYHAs — / TOHH, XOJIOAHAs 3MMa — 8 TOHH.
[ToHATHO YTO 3aTpaThl JOMOBJAJENbIA 3aBUCAT OT KOJMYECTBA 3allaceH-
HOTO UM C JIE€Ta YIJisl, PU aHAJIM3€ BO3MOXHBIX BAPMAHTOB YPOBHS 3armaca
CJIeTlyeT UMETh B BHUJY, YTO NMPU HEOOXOAUMOCTH HEAOCTAIOIIEE KOJ-BO
yIJIsi MOKHO TipuoOpectu 3umoil. KpoMe Toro, Hajio ydects 4TO, MpOJaTh
HE TOTPeOOBABIIMICS Yroib BO3MOXHOCTU HE OyneT. Mcnonb3yst UrpoBoit
MOJXO0/1, COCTaBUTH IJIATSKHYIO MaTPHUILY.

3agaua 8.1.4. ®upmel @1 u D, IPOUZBOAIT OJHOPOIHBIA CE30HHBIN
TOBAp, MOJIL3YIOIIMICS CIIPOCOM B TE€UEHHE 1 €IUHUIl BpeMeHu. Jloxoa ot
NpoAaXXh ToBapa B €IMHUIYY BpemeHU cocTaBiisieT C aeH.en. Dupma Do,
Oyayuu 0oJiee COCTOATENLHOM, B X0JIe KOHKYPEHTHOM OOpPHOBI CTPEMUTCS
BBITECHUTH (pupMy @D; ¢ phIHKA COBITA, CIOCOOCTBYS CBOMMU JEHCTBUAMHU
MUHUMH3ALANA €€ T0X0/a, HE CUUTASICh TIPU 3TOM C BPEMEHHBIMHU MOTEPS-
MU YacCTH CBOErO J0XO/Aa B HAJEXKJEC HaBEpCTaTh YIYIIEHHOE B OYIyIIIEM.
JleiicTByrOIIIee 3aKOHOATENHCTBO HE MO3BOJISICT 3JI0YMOTPEOIIATh ISl 3TO-
ro 3aBEIOMBIM 3aHMKEHUEM II€Hbl Ha TOBap (MpuOErath K JEMIIMHTOBBIM
1ieHaM). EMMHCTBEHHBIM JIOIYCTUMBIM CIIOCOOOM JOCTHXKEHMS CBOEH LIEJIH
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st pupMbl @, (kak ¥ 11 GUpMbl @1 B LIEJIAX 3alIUThl CBOMX MHTEPECOB
Ha pbIHKE COBITA) OCTAIOTCS IOBBIIICHHE Ka4eCcTBa TOBapa M HaJJIeyKallUi
BBIOOP MOMEHTA BpEMEHHU MOCTaBKH €ro Ha PHIHOK CObITa. YPOBEHb CIIPO-
ca Ha TOBAap 3aBUCUT OT €ro KauyecTBa, U B JAHHBI MOMEHT peau3yercs
TOT TOBap, KaueCTBO KOTOPOro Bhiiie. [IOBBIIIIEHHE XK€ KayecTBa TpeOyeT
JOTIOJIHUTENBHBIX 3aTpaT BPEMEHM Ha COBEPIICHCTBOBAHUE TEXHOJOTHU
€ro M3TOTOBJICHUSI U MEepeHanagKku o0opyaoBanus. B cBsA3u ¢ 3TUM OyneMm
npeAnoJiaraTb, YTO Ka4YECTBO TOBapa TEM BBIIIIE, YEM IMO3KE OH MOCTYIAET
Ha pHIHOK. [IOCTPOUTH MIIATEXKHYIO MATPHILY.

8.2. Jlabopamopnasn paboma Ne 2 «Memoo oomunupoeanusn. Peuienue
uzp 6 UUCHBbIX CHIPAM ESUAX)

IIpumep 8.2.1. BpINOJHUTH BO3MOKHBIE YIPOILIECHUS IUIATEAKHOM
MaTPUIbI
7 °

E 15|,
7 6 5

L96327J

Pemienne. DJeMEHTHI MEPBOM M TPETHEH CTPOK COOTBETCTBEHHO
paBHBI, TTO3TOMY OJIHY W3 HUX (HampuUMeEp, TPEThbIO) MOXKHO OIYCTHUTh.
DJIEMEHTBI BTOPOU CTPOKH HE IMPEBBIIIAIOT COOTBETCTBYIOUIUX 3JIEMEHTOB
IIEPBOM, IOITOMY €€ OIYCKAEM U IMPUXOJIUM K MATPULIE

(7 4 8 6 5)
9 6 3 2 7)°

DJEeMEeHThI MEPBOro CTOJONA JaHHOW MAaTpHUIIbl MPEBBIIAIOT COOT-
BETCTBYIOILIME JJIEMEHTBHl BTOPOIO CTOJIOIA, DJIEMEHTHI TPEThEro — dJe-
MEHTBI YETBEPTOIr0, a BJIEMEHTHI ISITOTO — 3JEMEHTHI BTOpOro. [loatomy
JTOMUHHUpPYEMBbIE TIEPBBIN, TPETUN U MATHIA CTOJOLBI onyckaeMm. B pe3yib-
TaTe MOJIy4aeM MaTPUILY

~ b b
co O 00

4 6

6 2
Ecimi mosy4eHHyr0 MaTpuily BHOBb IIPOAHAIM3UPOBATH C IMO3ULUAN
UTPOKA A, TO HUKAKUX HAJIbHEUIINX YIIPOIIECHUU CIETIATh YKE HEBO3MOXK-
HO.
Htak, BMecTO TOro, 4TOOBI HCKATh PEIICHUE UTPHI C MaTpHIEH pas-
MEpPHOCTU 4 X 5, TOCTATOYHO PEIINTh UTPY PA3MEPHOCTH 2 X 2.
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Ipumep 8.2.2. Jlna cieayromuyx IIATSKHBIX MaTPUIl HAUTH HUXK-
HIOIO M BEPXHIOIO YHUCTHIE IIEHBI UTPhl, MAKCUMHUHHYIO U MHHHMAaKCHYIO
CTpaTeTUH WTPOKOB. YKa3zaTh CEIJIOBYIO TOYKY W ONTHUMAJILHBIE YUCTHIC
CTpaTeruu, €CJIM OHU CYIIECTBYIOT.

(897) (4869)
1. A:L4 6 7J, 2.B:L4 31 SJ.
8 3 4 6 3 2 7

Pemenne. 1. VYnpouieHuro JaHHas MaTpuiia He MomiexuT. Ha
JIuct 1 Excel B nnamazon A2:C4 BHeCTH MCXOIHBIC JaHHBIC MATPHUILI A.
B saeiiky D2 BBectn hopmyny =MHUH(A2:C4) (ucnonb3oBath (PYHKIIHIO
MMHH xareropun Cratucrudeckne). CkomupoBath 3Ty (OpMYyITy H3
sueiiku D2 B siueliku D3:D4. B siueitky A6 BBecTH TekcT «HMKHsIS 11eHa
urpe». K sueiikam A6:C6 npumeHutbh nuktorpamMmmy OOveouHums u no-
Mecmumb 8 yenmpe. [N HaXO0XKICHUS HWKHEH IEHBI UTpy B sueiiky D6
BBectu dopmyny =MAKC (D2:D4). B pesynbrate, B siuetike D6 Oyner
HAXOJIUTCA HIDKHSS LIEHAa UTphl oo = /. [ HaxXOXXIeHUsT BEpXHEH IIECHbI
urpel B siueiiky AS nomectuts popmyny =MAKC (A2:A4). CkonupoBaTh
3Ty hopmyiny B sueiiku B5:CS. B sueliky A7 BBecTH TekeT «BepxHsis 1ieHa
urpe». K sueiikam AS5:CS5 npumeHuTs nukrorpaMmy O0veouHums u no-
mecmums 8 yenmpe. B sueiiky D7 BBectn popmyny =MHUH (AS5:CS). To-
raa siuedika DS Oyner conep:kaTh BEpXHIOWO LIeHY Urpel B = 7. B sueiiky
A8 BBectu TekcT «Yucras neHa urpes». K sueiikam A8:C8 mpuMeHUTH
nukrorpammy Oovedunums u nomecmums 8 yenmpe. B saeiiky D8 BBecTn
dbopmyny =ECJIM(D6=D7; D6; "orcyrcrByer') u3 xareropuu Jloruyve-
ckue. OnucaHHOE pelieHre MPeICTaBICHO B TaOuIe7:

Tabmuna 7/
A B C D
1 IHJIATEXKHASI MATPHUIIA
2 8 9 7 7
3 4 6 7 4
4 8 3 4 3
5 8 9 7
3) HwxHsist ieHa urpsl 7
7 BepxHsist nena urpel 7
8 Yucras 1ieHa urpel 7
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B utore Oyzaer noyiy4eHo, 4to o = 3 = 7, TO €CTb MOXHO TOBOPUTH O
yucTOM 11eHe Urpbl v = 7. CeIJIOBBIM 3JIEMEHTOM IJIATEKHOM MaTpPUIIbI
OyJeT 3JEMEHT ajz = /, a ONTUMAaJbHBIMU YUCTHIMU CTPATETUSIMU — Mapa
YUCTBIX cTpaTeruii (A, Bs).

2. Ha JIuct 2 Excel B nnamazon A2:D4 BHecTH UCXOIHBIE TaHHBIC
Matpulibl B. Tak kak BCe 3J1€MEHTHI BTOPOUMl CTPOKH MATPHUIIbl PABHBI WU
HE TPEBBIIAIOT COOTBETCTBYIOIIUX AJIEMEHTOB MEPBOM CTPOKH MaTpPHIIHI,
TO €¢ MOXHO omycTuth. [ atoro ciemyer B EXCel BBLIEIUTH TPETHIO
ctpoky Excel m mpumenuts komanmy MeHwo [lpaska, Yoamums. Tak kak
BCE DJIEMEHTHI YETBEPTOTO CTOJOIA MATPUIlbl IPEBBIIIAIOT COOTBETCT-
BYIOIIIME JIEMEHTHI MPEABITYIINX CTOJOIOB MATPUIlbl, TO €ro TaKXe He-

O6XOJI;/IMO OIIYCTHUTH — BBIACIINTDH CTOJ'I6GI_I Du YAAJINTh. OcraHeTrcd mat-
4 8 6

puna L6 2 2] 3anuMaronas sueiiku A2:C3. Jlanee, necTBys MO aHAJO-

MU C MEPBBIM IMYHKTOM PEIICHUS 3aJa4d W MPUMEHSSI COOTBETCTBYIOIIEE
dbopmarupoBanue siueek, Ha Jlucre 2 OyaeT MOJydeHO CIICAYOIIee pellle-
HUe, MPeJICTaBJICHHOE B TabuIie 8.

Tabmnuia 8
A [ B | cC D E
1 | MnaTtexHas maTtpuua
2 4 8 6 4
3 6 3 2 2
4 6 8 6
5 | HwkHss ueHa urpbl 4
6 | BepxHasa ueHa urpebl 6
7 | Yucrasa ueHa urpbl  |OTCYTCTBYET
8

WTak, onTUManbHOrO PEUIEHUs B YUCTBIX CTPATETHUSIX HE CYIIECTBY-
€T, YUCTAasI LICHA UTPbI OTCYTCTBYET, CEJIOBOM TOUKH HET.

3anaqn A CAMOCTOATEC/IbHOI'O PCIICHUSA

3agava 8.2.1. YpocTuTh MIATEKHYIO MAaTPHUILY:
(7 6 5 4 2)
\5 4 3 2 3
5 6 6 3 5

2 3 2 4
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3agaua 8.2.2. PaccMOTpeTh pelieHre Urp B YUCTHIX CTPATETHUSAX IJIs
MJIATSKHBIX MATPHII, TTOTYYEHHBIX TpH perieHun 3aga4d 8.1.1, 8.1.2. Otse-
TUTb Ha BOIIPOCHI:
1. Yemy paHbl HIOKHSISI M BEPXHSISI [ICHA UTPHI?
2. CymiecTByeT M yncTas 1ieHa urpel. Eciom «m1a», To 910 SBIsET-
Csl CEUIOBOM TOYKOW M KaKWe ONTHMAaJIbHbIE CTPATeTuu JJIs WT-
pokoB A u B.
3agauya 8.2.3. OnpenenuTh HUKHIOI U BEPXHIOIO IIEHBI JUIS UTp, 3a-
JAHHBIX MUIATEKHBIMA MaTpUlamMu A U Ay :

(1 0 3 5) (4 3 4 2
a) A,= |3 2 4 3] 6) Ai=|3 4 6 5|.
L01—14) 2 5 1 3
3agauya 8.2.4. Jlns cieayromux IUIATEKHBIX MATPHUIl ONPEACTUTH

HW)XHIOKO W BCPXHIOKO ICHY HWIPbl, MUHHMAKCHBLIC CTPATCIUN HIPOKOB;
HaWTHU ONTUMaJILHOE PCIICHUC UI'PBI, CCJIK CYHICCTBYCT CCAJIOBAA TOYKA:

(4 5 31 (8 9 9 4\]
a)A= |6 7 4], 0)A=|6 5 8 7
5 2 3J 3 4 5 2J

4 5 6 7 9

3 4 6 5 6

B)A:L7 6 10 8 11

g 9 4 7 8

8.3. labopamopnas pavoma Ne 3 «Henocpeocmeennoe pewienue
MAMPUYHDBIX UZPY

IIpumep 8.3.1. dupma «PayHa» BBITYCKaeT CKOPOMOPTIIYIOCS
IPOIYKIINIO, KOTOPYIO MOXKET Cpasy OTIPaBUTh MOTPEOUTEIIO0, OTIPABUTH
Ha CKJIaJ Il XpAaHECHUsI WU TOJBEPIHYTh IOMOJHUTEIBHOW 00paboTKe
IUTSL ITUTENIbHOTO XpaHeHus. B mepBoM ciydae BO3MOKHBI YOBITKH H3-3a
MOpYHW MPOJYKIIMK B CIydae €e HECBOEBPEMEHHOW peanu3anuu. B ocrtans-
HBIX JIBYX Cily4asx (pupma JODKHA HECTH JOMOJHUTENbHBIE 3aTpaThl Ha
XpaHeHrue u 00paboTky mpoxaykiuu. IloTpeOutenr MoxkeT mpuoOpecTu
IPOIYKIIMIO HEMEJICHHO, B T€YEHUE HEOOJIBIIOTO BPEMEHH, IMOCHe JjIH-
TEIBHOTO Mepuojia BpeMeHu. OnpeenuTh ONTUMAaIbHBIC TTPOIIOPIUHN TPO-
TYKIWW JJI9 TPUMEHEHUST YKa3aHHBIX CTpaTeruii PUpMbl, pyKOBOJICTBYACH
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«MUHUMAKCHBIM KpUTEpUEM» (TapaHTUPOBAHHBIA CpPEIHUNA YPOBEHb
(2 5 8\

yOBbITKA) IPU MaTpUlle 3aTpar | 7 6 10].
le 10 8

Pemenne. Urpokom A 3znech BeicTynaeT ¢upma «PayHm», UTPOKOM
B — notpedurens. CtpaTeruamMu urpoka A Oyayr:
e Aj; — MOMEHTAJIbHOE OTIPABJICHUE MPOAYKIIMH MOTPEOUTEITIO;
e A, — OTmpaBlieHHE NPOAYKIIMU Ha CKJIaJ JIsl XpAHCHHS;
e A3z — JIONOJIHUTENbHASE 00pa0OTKa MPOAYKLIUU ISl IJTUTEIBHOTO
XpaHEHUSI.
st urpoka B ctpaterusamu OyayT:
e B;— HemenneHHoe npuodOpeTeHrne NPOAYKIIHUHY;
e B, —npuoOperenne mpoaykiuuu B T€YEHUE HEOONBIIOTO BpeMe-

HU;
e B3 — nmpuoOperenne mpoayKuuu MOcCie UIMTEIBHOrO0 MEepHojia
BpPEMEHH.

B noBo# kaure Excel wa Jluct 1 B nmanaszon sueek Al:C3 BBectHn
JTaHHBIE IUIATSKHOW MaTpHUIIBl. PeIieHre B UMCTHIX CTPATErHsIX OTCYTCTBY-
eT (IIPOBEPHUTH CaMOCTOSTENBHO). B MCXOMHONM IIaTeKHOM MaTpulle Iep-
BYIO CTPOKY CJI€yeT OTOPOCHUTh, TaK KaK €€ dJIEMEHThl MEHBIIIE COOTBET-
CTBYIOIIUX AJIEMEHTOB BTOPOM CTPOKH. [[7s1 3TOro BBIACIUTH TEPBYIO

cTpoky Jucta EXxcel wm ymammte. Jlanmee, B TOJIYYCHHOH MaTpHIlE

7 6 10
AJIEMEHTHI TEPBOTO CTOJIOIA OOJbIlIe COOTBETCTBYIOIIUX
12 10

AJIEMEHTOB BTOPOTO CTOJOIA, 3HAYMT, €0 TaKXKe CleIyeT OoTOpocuth. B

pe3ynbTate, B nuamnasone sueek Al:B2, ynponiennas nnatexxHas Marpuia
6 10

HPUMCT BUJ] g | Eciin MOKHO HAUTHU PEUICHUE JJISI UTPhI C TTOTYyYEH-
10

HOW TUIATEKHOW MATPHUIIEH, TO €ro MOYKHO HCHOJIB30BaTh ISl PEIICHUS
UTPBbl C WCXOJHOW IJIATEKHOW MATPHUIIEH, MPOCTO NMPUIUCAB HUCKIFOYEH-
HBIM CTPOKaM M CTOJOLaM HyyeBble BeposTHOcTH. Otcroga p, =0. s
HAXO0XJICHHUSI OCTABIIMUXCS BEPOATHOCTEM UIpOKa A M LEHBI UTPHI JOCTa-
TOYHO TPOM3BECTH BBIYKCIICHUS 110 opmyiaam (4), (25). Jlus BerYrcacHHM
MO>XHO MCIIOJIB30BaTh MOJIb30BaTeNIbckUe (QYHKIMHU. Tak Kak 3HaMEHATEb
B 9TUX (GopMmyiax OJUH U TOT K€, TO JIY4IlI€ €r0 BBIUHUCIUTH OTACIBHO.
Homyctum B stueiiky A4 momMecTuTh (GOpMyNy IJisi €ro BBIYHCICHUS, a
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nMenHo =Al+B2-B1-A2. [lns onpenenenust p, B s4eiiky AS BBecTH (hop-
myiny =(B2-A2)/A4, nns onpenenenus p, — B s4eiiky A6 BBecTH GopMyIry
=(A1-B1)/A4. lleny urpbl MOXHO TIOMECTHTH B siueiiky A7, BBOISA Ty/a
dopmyny =(B2*Al-B1*A2)/A4. Pesynpraramu BBIYHCICHHN OyIyT 3HA-
YCHUS SUCCK:

A5 —0,33; A6 —0,67; A7 —8,67.

OnTumanbHas ctparerust pupmsl «Payrm» oyaer (0; 0,33; 0,67). Oto
O3HAYaeT, YTO MOMEHTAJILHOE OTIPABJICHUE NPOAYKIIMH TOTPEOUTEIIO
(ctparerust Aj) otBepraercs, 0,33 IpOXYKIIMU OTHpPABISICTCA Ha CKJIA
(ctparerus A;) u 0,67 mpoayKnuu UIET Ha JTOMOTHUTEIEHYIO 00paboTKy
IUTSL M TeIbHOTO XpaneHus. [Ipu aToM 1iena urpsl paBHa 8,67.

33}13‘11/1 I CAMOCTOATEC/IbHOI'O PCIICHUSA

3agaua 8.3.1. MeTonOM «HEMOCPENCTBEHHOE PELICHUE MaTPUYHBIX
UTP» HAWTU PEIICHUS UTP, 33JJaHHBIX MaTPUIIAMHU:

oE 3 af-z 2] m( %) 0|72
\2 1) \1 -1 \1 2) \1 3)
IL)(4 _8\
\-3 15)

8.4. Jlabopamopnasa paboma Ne 4 «Pewenue uzp ceedenuem k 3J1I

IIpumep 8.4.1.ToproBas ¢pupma pazpaborana HECKOJIBKO BapUAHTOB
IiaHa MpoAaku TOBAPOB Ha MPEACTOSALIEH sipMapKe ¢ y4€TOM MEHSIONICH-
CA KOHBIOHKTYpPBI PbIHKa M crmpoca nokymarened. [lomydarommecs ot ux
BO3MOXKHBIX COUYETAHUI MOKa3aTeau J0X0/1a MpeAcTaBIeHbl B Tabule 9.

Tabmuma 9
A B C D
1 [I1an Bennuuna goxona, aeH. €.
2 | OIpoaxu K, K> K3
3 I, 8 4 2
4 I 2 8 4
5 Il 1 2 8

OHpGI[CJ'H/ITI) ONTUMAJIbHBIN IIJIAH npoaaxu TOBAPOB, IMPUMCHIAA MC-
TOHA CBCIACHUA MOACIM TCOPpHUHU HUI'P K 3aJad4aM JIMHEHHOTO nporpamMmMupo-
BaHUA.
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Pemenmne. Ilycts urpox A — 3to Toprosasi ¢pupma, urpok B — Benu-
YUHA 10X0/a.

O003HaUUM: BEPOSITHOCTH MHPUMEHEHUS TOProBoW (pupmoil ctparte-
run Il — p1, Ilo — p2, I3 — p3. BeposaTHOCTH HMCHOJIB30BAHUSA CTPATETUM
K1 —0q1, K2 — 02, Ki—Qs.

Jlis urpoka A MareMaTHdecKas MoOACHb 3amadn (cM. gopmyny 8)
UMEET BU/I;

f=X+X,+X; >mn

IpY OTPaHUYCHUSIX
8X, +2X, + X3 =21
4%, +8X, +2x; =21
2X, +4X, +8x; =21

. x; >0, i=13,

rne  Pi=Xv.
g urpoka B maTemaTtrueckass MOAENb 3a/1a4l UMEET BUJL
¢=Y;+Y,+Y; >Max
IIpU OTPAHUYECHUAX:
8y, +4y,+2y, <1,
2y, +8y, +4y, <1,
y,+2y, +8y, <1,

. y;20, j=13.

Ha JIucr 3 mporpammer EXcel mocienoBaTtenbHO pacloNoXATL YH-
CJIOBbI€ MATpPHIIBI MTOCTPOEHHBIX JIMHEWHBIX Mozened (cMm. Tabmuua 10,
cTp. 29).

J{ns moJy4eHrss ONTUMAalbHBIX PEMICHUM TOCTPOEHHBIX MOJEIEH He-
00X0IUMO MPUMEHUTHh MOAYJb [louck pewenus. Tax, ISl OJTyYEHUS OII-
TUMaJIbHOTO pEIIeHUs JJisi Urpoka B — BeImosHUTE KOMaHay MeHio Cep-
suc, llouck Pewenus. B nosgBuBmeMcs AUaaoroBoM OkKHe [louck pewienus
3aMOJIHUTh CIEAYFOIIUE TIOJIS:

e YcraHoBHUTD HejieByI0 — $F$5.
e [lepexmouarens PaBHOW yCTaHOBUTh Ha MAKCHUMAJIbHOMY
3HAYEHUIO.

o l3menss suciiku - $CS4:$ES4.

Jlns BBOAa orpaHWyeHui HakaTh KHOMKY |[l00aBUTH U B TOSBUB-
IIeMCsl TUAJIOTOBOM OKHE /[obasnenue oeparuienus 3anoaHUuTh TOJIA:
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Ccbuika Ha siueiiky — $F$6:$F$8.

N3 cnucka Tun orpannmyeHuss BEIOpATh 3HAK “‘<=",
Orpannuenue — SH$6:$HS$8.

Haxatps kHonky OK| Ilpou3soiiner Bo3BpaT B JUAJIOTOBOE OKHO
Touck pewenusi.

Haxxars xHOnKy [[lapamerpsl u, B nosiBUBIIEMCS OKHE [lapamempuol
noucka peuienusi, ycTaHoBUTh (iakku JImneitnasi moxeabs u Heorpuna-
TeJibHbIe 3HaYeHHs1, HaxxaTh KHONKY |(OK|. IIpon3oiaér Bo3BpaT B OKHO
Touck pewenus.




Tabmuma 10



B C D E F G H
1 OnTumansHoe pelieHue ons urpoka B
Mnan npoaaxu | BennumHa goxona, aeH.en. neBoe orpaHnyeHmne ™n npasoe

2 orpaHuyeHus | orpaHuueHune
3 Joxon 1 |Ooxon 2 |Qoxon 3

3Ha4YeHus
4 nepeMeHHbIX

Lleneas
5 dyHKkuMs |1 1 1 =CYMMIMPOW3B($C$4:$E$4;C5:E5) max
6 Mnax 1 8 4 2 =CYMMIMPOU3B($C$4:$E$4;C6:EB) <=
7 Mnan2 |2 8 4 =CYMMIPOU3B($C$4:$ES4;C7:E7) <=
8 Mnan3 |1 2 8 =CYMMIPOU3B($C$4:$ES4;C8:ES) <=
9
10 ueHa urpbl  |=1/F5
11
12 OonTumanbHoe pelieHue aAns urpoka A

MnaH npoaaxu | BenuunHa goxopa, aeH.en. neBsoe orpaHnyeHne ™n npasoe

13 orpaHuyeHus | orpaHuueHue
14 Hoxopn 1| Ooxon 2 | Ooxon 3

3Ha4YeHus
15 nepemMeHHbIX

[leresasn
16 dyHKuma |1 1 1 =CYMMIMPOU3B($C$15:$E$15;C16:E16) |min
17 Mnanl |8 2 1 =CYMMIMPOW3B($C$15:$E$15:C17:EL7) |>=
18 MNnan 2 4 8 2 =CYMMIMPOUN3B($C$15:3E$15;C18:E18) >=
19 MNnan 3 2 4 8 =CYMMIMPOU3B($C$15:$E$15;C19:E19) >=
20

ueHa urpbl  |=1/F16

|21
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Haxatp kHonky BeinmosHuth. [losBurcs okHo Pesyirvmamur noucka
pewienus. Eciin TaM yKa3aHO, YTO PEIICHHE HAWJEHO, TO HaXKaThb KHOIIKY
OK| Ecnu 6yner ykazano “Perenue He HaifIeHO™, TO CleIyeT HAWTH BO3-
MO>HbIE€ OIIUOKU U MTOBTOPUTH pabOTy C MOAYJEM pelieHus. Makcumalb-
HOE€ 3HAYEHUE I1IeJIeBOM (PyHKUMU Oyner HaxoguThcs B syeiike FO:
Qe =0,229 , a sueiiku C4:E4 maayT onTUMajabHOE PEIICHHE I BTOPOU
MOJIEIIN:

Y... = (0,071; 0,056; 0,102) .
Llena urpsl paccunrtana B saeiike C10: v = 4,355, Torma q,=0,311 ;
q,=0,244 ; q; = 0,444 , 4TO JAET ONTUMAJBLHYIO CTPATETHIO UTPoKa B:
(0,311; 0,244, 0,444).

OnTuManpHOE PEIICHUE IS UTPOKAa A HaXOAUTCS aHAJIOTHYHBIM 00-
pazoM, C TeM OTJIMYMEM, YTO IieeBast (PYHKIUSA HampaBlieHa HA MUHAMYM,
a OrpaHMYCHUsI TPEICTABICHbI 3HAKOM ~>=". llesleBOM CTaHET sYerKa
$F$16, B orpanmucHums BouayT auana3zoHbl sueek $FPL7:$F$L9 wu
$H$17:3H$19. OnrumansHoe pericHre MOACIN OyaeT HAaXOJUTCS B JHa-
na3oHe sueek CI5:E15. Torma MOXHO MOSYy4UTh ONTHMAIBHYHO CTpaTe-
TUI0 Ui TOproBod gupmel (urpoka A). OHa OyneT mpeacraBiieHa BEKTO-
pom (0,444; 0,244; 0,311). Ilpu sToM pupmMa HOIYYUT AOXOJ HE MEHEe
4,355 nen. en.

3az[aqn A CAMOCTOATE/IbHOI'O PEIICHUSA

3agaua 8.4.1. Cegenuem k 3JIII HaiiTu peuieHue Urpshl, 3alaHHON
IJIATEKHOW MaTPULIEU

454 2 29
a) |3 4 6 5], 6) |3 1 1].

2 5 1 3 SREIEY

3agaua 8.4.5. B ycnoBusx 3amauun 8.1.4 ¢yHKIMS BRIMIphIa (TJ1a-
TEXHas MaTpula) Ipu N = 5 UMEET BUI:

(2,5(: C 2c 3c 4C

4C 2C Cl1 2C 3C '
3C 3¢ 15Cc 1c 2C
. 2C 2C 2C¢ C1 (1

\Lc ¢ C C 05C)
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Hate pekomenganuu ¢upmam @1 1 @, M0 ONTUMAIBHBIM CPOKaM
MOCTAaBKM TOBapa Ha PBIHOK cObITa, obOecneuuBatome ¢gupme D; Hau-
OomnbIINA cpenHuil 1oxo, a pupme @y — HAMMEHBIINE HOTEPH.

Vkaszanue. PelieHHe B UYHCTBIX CTpaTErvsxX OTCYTCTBYET (IpOBeE-
puTh!). YIOpOCTUTh MIATEKHYIO MaTpUIly, MPEkKIE BCErO YMHOKMB €€ Ha
1/C, a 3aTeM NpUMEHUTh METOJl AOMHHUPOBaHUS. JJI1 MOIydeHUs] ONTH-
MaJIbHOTO PEILICHUS B CMEIIAHHBIX CTPATErusiX MPUMEHUTh METO]I CBEJe-
Hus k 3JII1.

8.5. Jlabopamopnasn paboma Ne 5. «Pewenue mampuunvix uzp
«c npuUpoooIL»

IIpumep 8.5.1. B ycnoBusix npumepa 8.4.1 onpenenuts onTUMaib-
HBIC CTPATETUH, MIPUMEHSS KPUTEPHUU CTATUCTHUYCCKUX UTP «C TPHUPOIOI».
[Tapametp I'ypBuia B3a1h paBabiM 0,6.

Pemenue. [y pemreHus 3a1aq4u HEOOXOIUMO 3arOJHUATh MCXOTHBI-
mu naHHbIMA stueiiku Al:D5 na JIucre MS Excel (cm. Tabmuna 11). Pere-
HUE B YUCTBIX CTPATETUAX OTCYTCTBYET.

B sueiiku B6:D6 BecTn dopMynbl A1 HAXOXKJIEHUS MaKCUMAaJIbHBIX
3HAQYEHUW BEJIMYMH JOXOJOB IO KaxkJaoMy IuiaHy. B sueitkax B9:D11
COCTaBUTh MaTPHUILy PUCKOB — cM. Ta0iuiry 11.

Tabmnia 11
A B | C | D
1 BennynHa goxona
2 Hoxopn 1 Hoxopn 2 Hoxopn 3
3 [MnaH1|8 4 2
4 |[lNnan?2|2 8 4
5 [MnaH3|1 2 8
6 =MAKC(B3:B5) |=MAKC(C3:C5) [=MAKC(D3:D5)
7
8 MaTpuua p1ckos
9 =$B$6-B3 =$C3$6-C3 =$D$6-D3
10 | Rij= |=$B%$6-B4 =$C3$6-C4 =$D$6-D4
11 =$B$6-B5 =$C3$6-C5 =$D$6-D5
12

JleicTBHST IO MPUMEHEHUIO KPUTEPUEB Makcumakca, Bampma, ['yp-
BHIIA BBITOJIHATH COTJACHO TaOmwmie 12, pacmoioKEHHONH Ha CIEIYIOMIeH
cTpanulie. B COOTBETCTBHM C MOJYYEHHBIMU JTAHHBIMU NMPUHUMAETCS pe-
IIIEHUE O BBIOOPE ONTUMAIBHOM CTPATETUH:
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® 10 KpUTEPHUIO MaKCMMakKca (pupme MOKHO MCIIOJb30BaTh JIFOOOM
IUIaH npoxaku ToBapos 111, I nm I13;

e 110 Kpurepuio Banbaa dupme 1emecooOpa3HO HCMHOJb30BaTh
IUIaH TIpoaaku ToBapos 111, nim I1;

e no kpurepuro ['ypBuna ¢upme 1e1ecoo00pa3HO MCHOJb30BAThH
IUIaH TIpoaaku ToBapos 111, nm I1;

e no kpureputo CoBumka gupme 1e1ecoo0pa3HO HUCIO0JIb30BAThH
IUIaH Tpoaaku ToBapoB 111, nm I1y;

e B pesynbrare, pupMe MOXHO MPHUHATH PEIICHHE O IIEJIeC000-
Pa3HOCTHU NMPUMEHEHHUS TIJIaHA TTpoJaku ToBapoB [1j, unu I1.
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Tab6anma 12

A B C D F G H
BenununHa
1 poxopga
“ N ™ Kputepuin makcumakca | Kputepuin Banbga Kputepuin M'ypeuua
g g g
X X X
2 o o o
= = =
3 |Mnan1 4 2 =MAKC(A2:C2) =MWH(A2:C2) =MWH(A2:C2)*$H$7+MAKC(A2:C2)*(1-$H$7)
4 |Nnan2 8 4 =MAKC(A3:C3) =MWH(A3:C3) =MMUH(A3:C3)*$H$7+MAKC(A3:C3)*(1-$H$7)
5 [Mnau3 2 8 =MAKC(A4.C4) =MWH(A4:C4) =MUH(A4:C4)*$H$7+MAKC(A4:C4)*(1-$H$7)
6 8 8 =MAKC(E2:E4) =MAKC(F2:F4) =MAKC(G2:G4)
7 0,6
Martpuua .
8 DUCKOB Kputepuin Casuaxa
9 4 6 =MAKC(A8:C8)
10 [Rrij= 4 =MAKC(A9:C9)
11 6 0 =MAKC(A10:C10)
12 =MIN(E8:E10)
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Ipumep 8.5.2. B ycnoBusax mpumepa 8.1.3 naTh pekoMeHIAIMU O
MOIITHOCTH CO3/ITaBAEMOTO aTebeE.

Pemenue. BrisiBIeHHE ONTUMAIIbHOM CTPATErMM HAYMHAETCSA C HA-
XOXKJIEHUST ONTUMAJILHOTO PEIICHUS B YUCTBIX CTpATErUsX. 31€Ch HUKHSS
quCTas IeHa UTpbl o= Maxoy = 6, (1 =1, 2, 3), a BepxHssA yucTas IieHa
B=min B;=18, ( =1, 2, 3, 4), To ecTb 0. # B — Urpa HE COAEPKHUT
CEIJIOBOM TOYKU. MOXKHO 3aMETUTh, UTO B MJIATECKHOU MATPHUIIC Yy CTA-
THCTUKA JIOMHUHHUPYEMBIX cTpateruii HeT. [Ipeamonoxxum, 4To BEposT-
HOCTH {j COCTOSHUN mpupobl Ilj u3BecTHbl (CM. HMXKHIOIO CTPOKY B
tabnuue 13):

Tab6mauma 13
A B C D E F
1 o Q) | @) |6 | TE) | a
|
2 [AL(2)] 18 8 2 | -12 |35
3 | A4) | 6 36 26 16 |235
4 |A;(6)] -6 24 54 44 295
5 |As(8)| -18 12 42 72 |255
6 g 0,20 0,35 0,25 | 0,20

Toraa mo gopmyie (14) HaxoauM 3HAYCHHS CPEIHHUX BBIUTPHIIICH
ai JUIS KaXKJIOH YHMCTON CTpaTerwu (CM. CTOJOCIH a ) M yCTaHABJIMBAECM,
YTO MAaKCUMAJIbHBIM CPEHUN BBIMTPBIL, paBHBIN 29,5 , JOCTUTaeTCsl NMpU
ctpateruu Az (OTKpbIBaTh aTelibe Ha 6 ThIC. PEMOHTOB B T0Jl), KOTOpas
u OyneT onTumainbHOU 1Mo batiecy.

AHQJIOTUYHO MOHO HalTH ONTUMaJIbHYIO MO baiiecy ctpareruto,
UCToNb3ys popmyny (15) m MaTpuily puCKOB:

A B C D E F

1| 0 mE) | M@ | @) | mE) | maxs
|

2| A1 (2 0 28 56 84 84
3| Ax4) 12 0 28 56 | 2356,5
4| As(6) 24 12 0 28 | 29,528
5| As(8) 36 24 12 0 | 25536
6 o] 0,20 0,35 0,25 0,20
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B »3TOM cilyyae cpenHHil Ti pUCK CIEAYeT MUHUMHU3UPOBATH (BbI-
HNOJHUTh CaMOCTOSATeNbHO). [Ipu 3TOM, CTparterus, MakCUMHU3UPYIOLIAs
CPEAHUN BBIUIPBIII, COBIAAAET CO CTPATErHel, MUHUMU3UPYIOIIEH
CPEOHUMN PUCK.

IIpumep 8.5.3. BO3MOXXHO CTPOUTENBCTBO YETHIPEX TUIIOB AJIEKTPO-
CTaHIMi: Aj (TEIIOBBIX), Ay (IPUILUIOTUHHBIX), A3z (0ECHLTIO30BBIX) U Ay
(1UTr030BbIX). DPGHEKTUBHOCTh KAXKIOTO U3 TUIOB 3aBUCUT OT Pa3JIMUHBIX
(aKTOpOB: pexuMa pPEK, CTOMMOCTH TOIUIMBA M €ro MEPEeBO3KUM M T.II.
[Ipeanonoxum, 4TO BBIACIICHO YETHIPE PA3IUYHBIX COCTOSIHMS, KaXI0€ U3
KOTOPBIX O3HAYaeT OMNPEJEICHHOE cOoYeTaHue (PaKTOpOB, BIMSIOUIUX Ha
3 PEeKTUBHOCTL 3HEPreTHYecKuXx O00BbEeKTOB. COCTOSAHUS MNPUPOABI 000-
3HaunM uepes3 Iy, Iy, [I3 u Ilh. DxoHomuueckass 3(HEKTUBHOCTH CTPOU-
TENbCTBA OTHAEIBHBIX TUIIOB 3JIEKTPOCTAHIIMI M3MEHSETCS B 3aBUCHMOCTHU
OT COCTOSTHUM MPUPOBI U 3a/1aHa MATPULIEH

5 2 8 4
2 3 4 12
8 5 3 10

Pemienue. [lo kpurepuioo MakcMMakKca IO CTPOKaM IUIATEKHON

MaTpuilbl HEOOXOAMMO HAaWTH MakcHMasibHbIE 3yemeHThl — 8, 12, 10, 8.
ITocne uero

M = max {8, 12, 10, 8} = 12,

TO €CThb ONTHUMAJIBHOW SIBIIIETCSl CTpaterusi Az, TO €CTh MNPENIaraercs
CTPOUTENBCTBO MPUIIOTUHHBIX [ IC.

CornacHo kpurepuio Baabaa 1o CTpokaMm IUIATEKHOW MaTPUIIBI
He00XO0ANMO HAWTU MUHUMAJIbHBIE DJIEMEHTHI — 2, 2, 3, 1, Torna

W=max {2, 2,3,1}=3.

OnTuMasibHOM SBJIAETCS CTpaTerusi Az, TO €CTh CIEAYET MPEayCMOT-
peTh CTpouTeIbCTBO Oecio3oBoro I'DC.

Kputepuii CaBumxa TpeOyeT MOCTPOCHUS MATPUIIHI PUCKOB:
3 30

6 2 4 0
R=1g 0 5 2

7 16 4
[Toxaxkem, Hampumep, Kak OBUTM TOJYYEHBI 3JIEMEHTHI IIEPBOTO
cTosioria MaTpuilkl R. MakcuMaibHBINA AJIEMEHT MEPBOro CTOJIONA TIIaTexk-
HOU MaTpuilsl B1 = 8, mMoATOMY
1 =p1—ap3=8-5=3.
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I'21:B1—a21:8—2:6.
r31:B1—a31:8—8:O.
r41:B1—a41:8—1:7.

[lo aHamorum pacCUYUTHIBAIOTCS OCTAJbHBIC DJIEMEHTHl MATPUIIBI PUC-
ka R (mpou3BecTy pacyeTbl CaMOCTOSITEILHO). AHAIN3 MaTPUIbl PUCKOB R
MOKa3bIBAET, YTO:

1. IIpu cocrosuuu tpupoasl I cratuctuk Oyner Oosiee Bcero
PUCKOBAaTh, MPUMEHSISI CTpaTeruio Ay (CTPOUTETHCTBO IILITIO30-
BBIX 3JIEKTPOCTAHILIM).

2. Ilpu cocrosiuum nipupoasl Il, cratuctuk Oyaer Oonee Bcero
PUCKOBAaTh, MPHUMEHSISI CTpaTeruio Aj (CTPOUTENHCTBO TEILIO-
BBIX 3JIEKTPOCTAHILIM).

3. IIpu cocrostnuu npuponsl I3 craructuk Oyner Oosee Bcero
PUCKOBAaTh, MPUMEHSISI CTpAaTETHi0 Ay (CTPOUTETHCTBO IILITIO30-
BBIX DJICKTPOCTAHITUH).

4. ITpu cocrosuuu npupoasl I14 cratuctuk Oyner Oosee Bcero
PUCKOBaTh, MPUMEHSST CTpaTEruio Aj (CTPOUTENHCTBO TEILIO-
BBIX JIEKTPOCTAHIIM).

B wutoro mosydaercs, 4TO PUCKOBAaHHBIM SIBIIETCA CTPOUTEIHCTBO
[IUTFO30BBIX U TEIUIOBBIX JIEKTPOCTAHIUH.

CornacHo kpureputo CiBUKA, ONPENEsisi MAaKCUMyM B KaXIIOH
CTPOKE MaTpHIIbl pUCKOB — 8, 6, 5, 7, Oyner

S=min{8,6,5,7} =5.

B COOTBETCTBUM € 3TUM pEHIEHHEM TAaKXe MPEANOaraeTcs ONTH-
MajbHas cTparerus Az, TO €CTh CIEAYET MPELYCMOTPETh CTPOUTEIBCTBO
oecuutrozoBoro I'2C.

B cootBerctBuu ¢ kputepuem I'ypBuma npu A =0,5 mocie
IPOMEXKYTOUHBIX PAaCU€TOB Oy/1eM UMETh
H=max {5; 7; 6; 5; 4,5} =7.

OnTumanbHON SBISIETCS cTpaTerus As TO €CTh CIENYeT NMPUHATH pe-
[IEHUE O CTPOUTENILCTBE NMUTH030BBIX ['DC.

Kpurepuii baiteca u kpurepuit Jlanutaca paccMoTpeTh CaMOCTOS -
TenbHO. [ kputepus Jlamnaca B3sTh COCTOSIHMSI IPUPOJIbI PABHOBEPOSIT-
HeIMU (Q1 = 02 = O3 = g4 =1/4).

OKOHYATENbHOE PEIICHHE MPUHUMAET CTATUCT. YUWTHIBAs aHaU3
MaTpPHUILIbl PUCKOB, U MOJYyYEHHBIE PEUICHUS M0 KaKJIOMY M3 PacCCMOTPEH-
HBIX KpPUTEPUEB MOXKHO OCTAHOBHUTCSA HA MPUHATUM ONTHUMAJLHON CTpaTte-
U Az, TO €CTh IPEYCMOTPETh CTPOUTETLCTBO Oectuio30B0ro ['IC.
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3agaum 1J1s1 CaMOCTOSITEJIbHOTO PCHICHUA

3agaua 8.5.1. Insg «urpbl ¢ MpUPOIOi» OMPENeTUTh ONTUMAIbHYIO
ctpareruto no kpureputo Cosumxka ;g P = 0,3 u p = 0,7 u npoananmmsu-

POBATh PE3YIbTATHI JIJIA MJIATEKHON MATPUIIBL:

N Wl I I I I
A 100 | 200 | 150 70 80
A, 90 300 | 140 | 100 50
As 80 150 90 200 | 100
As 70 250 | 300 | 100 60

3apauya 8.5.2. OnpenenuTh ONTUMAIBLHYIO CTPATETHIO ISl UTPBI «C

IIPUPOJION», 3aIAHHOU CIIEAYIOILIEH IUIATEXKHOU MATPULIEN

R |, I, I I,
i
Ay 8 7 5 10
Ay 6 4 3 12
As 10 5 7 9
Ay 4 8 15 2

3apava 8.5.3. Jly1s1 miaTeKHOM MaTPHUIIbI
( —45 _5q4 - 64\
|—52,5 -525 -62 .

| -60 —60 —60)

B ycioBHAX 3adaun 8.1.3 HaliTH omTHUMAabHOE pEIICHHE, TIPUMEHSS BCE
KPUTEPUN JJISI OMNPEACIICHUS ONTUMAJIBHBIX CTPAaTErHd CTATUCTUYECKUX
UTP «C IPUPOAOW».

3agaua 8.5.4. OgHO U3 TPAHCHOPTHBIX MPEANPUATUNA TOJDKHO OMpe-
JEIUTh YPOBEHb CBOMX IPOBO3HBIX BO3MOXKHOCTEH TaK, 4TOOBI yJIOBJIE-
TBOPUTH CIPOC KJIMEHTOB HAa TPAHCHOPTHBIC YCIYIH HA IJIAHUPYEMbIN Te-
puoa. Cpoc Ha TPAaHCHOPTHBIE YCIYTM HE U3BECTEH, HO OXKHUAAaeTcs (Mpo-
THO3BUPYETCS), YTO OH MOKET MPHUHATH OJHO M3 YeThipex 3HaueHuii: 10, 15,
20 mau 25 ThIC. T. (COCTOSIHHS «IIPUPOIBDY — CTpATEeruu S1, Sy, Sz, Sa). s
KaXJ0TO YPOBHS CIpOCa CYIIECTBYET HAWJIYYIIMK YPOBEHb MPOBO3HBIX
BO3MOKHOCTEW TPAHCIIOPTHOIO MPEANPHUATHS C TOUYKH 3PECHUS BO3MOMKHBIX
sarpaT (R1, Ry, Rs, R4— cTparerus pa3BUTHS MPOBO3HBIX BO3MOXKHOCTEH
TPAHCIOPTHOTO NpeanpusaTus). OTKIOHEHHS OT ATUX YPOBHEU IMPUBOISAT K
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JOTOTHUTENLHBIM 3aTpaTtaM JIMOO H3-3a MPEBBIIICHUS] MPOBO3HBIX BO3-
MOKHOCTEHN HaJl CIIpocoM (M3-3a MPOCTOSI MOJIBUAKHOTO COCTaBa), MO0 u3-
3a HEMOJHOTO YJIOBJIETBOPEHMSI CIIpOca Ha TpaHCHOpTHhIE yciyru. [lna-
TEXKHAsE MaTpulla, ONPEENsIonasi BO3MOXKHbIE MPOrHO3UPYEMbIE 3aTPaThl
Ha Pa3BUTHE NMPOBO3HBIX BO3MOKHOCTEH 3a/1aHa TaOJIULIECH:

A B|] C|D]|E
1, =2 s | 8| s s
2| R 6 | 12 | 30 | 24
3| R, o | 7 | 9 | 28
4] R, 23 | 18 | 15 | 19
5| R 27 | 24 | 21 | 15

HeobxonmuMo BeIOpaTh ONTHUMAILHYIO CTPATETHIO, UCIIONB3Ysl KpUTE-
puii Jlaruaca v xpurepun Basnbaa.

3agaua 8.5.5. B ycnoBusax npumepa 8.1.2 Onpenenuts onTuMalib-
HYIO CTPATErui0 KOMIAaHUH (CKOJBKO SIIIMKOB CIEIYET MPOU3BOAUTH B Te-
YeHHE Mecsla»?), MPUMEHs BCE KPUTEPUH ISl ONPEIEICHUsS ONTHUMAJb-
HBIX CTPATErnii MATPUYHBIX UTP «C IPUPOAOK».
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