MHHOBPHAYKI/I POCCUN

denepanbHOE rOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESKICHHE

BBICIIEr0 0Opa3oBaHus
«Poccuiickuil rocyJapCTBEHHBIN I'YMaHUTAPHBINA YHUBEPCUTET

PI'AOY BO «PITY»

NMHCTUTYT UHOOPMAILIMOHHBIX HAYK 1 TEXHOJIOT'U BE3OIIACHOCTU
dakynbTeT HHOOPMAUOHHBIX CHCTEM U 0E30MaCHOCTH
Kadenpa pyHnnameHTansHOM U IPUKIIATHON MaTEMATUKH

MATEMATHUYECKASA TEOPUSA UT'P

PABOYAS [TPOTPAMMA JJUCHUITJIMHBI
[Tpuknannas maremaTuka (6akanaspuat) 01.03.04
MaTteMaTH4YeCKHe OCHOBBI HCKYCCTBEHHOI'0 MHTE/VIEKTA
VYpoBeHb KBaM(PUKAIIMK BBITYCKHHUKA (OaKamaBp)

®opma 00yueHus (o4Has)

PIIJI amanTupoBaHa Jjis Jull
C OTpaHUYECHHBIMU BO3MOKHOCTSIMU
3I0POBBSI 1 UHBAIIUIOB

MockBa 2026



MATEMATUYECKAA TEOPHA UT'P
Pabouas nmporpamMma AUCHUTUIMHBI

CocTaBUTEND:

KaHa. Gu3.-mMaT. HayK, TOIEHT Kadeapsl PyHIaMEHTaTbHON U PUKIATHON MaTEMaTUKH
H.b.Buxmoposa

YTBEPXXJAEHO
[TpoTokou 3acenanus kadenpbt

¢byHIaMeHTaIbHOHN U MPUKJIAJHON MaTeMaTUKU
Ne 5 01 19.12.2025



OI'JTABJIEHUE
I, TTOSICHUTEIBHAS BAITHCKA .....eeeuuveeeiieeeiieeeiteeatteeeatteeeatteeeateeesabeeeaaseeenaseeeabeeeasaeesabaeesabeeesabaeesabeeenaneees 4
1.1.  1leab M 3aJa9M JUCIIMIIIIHIHBL. ......uvveeeeeeeeeeeeetrrreeeeeeeeeeeninssseeesseeeessssisssssesssesemssnssssssesseessnmssssnseees 4
1.2. Ilepedens mIaHUPYEMbIX PE3YJIHTATOB O0YUYEHUS MO AUCHUILIUHE, COOTHECEHHBIX C
MHAUKATOPAMH JTOCTHIKEHUST KOMIIETECHIIMHM. ....cuveeneteeniieiieeieeniteeieeeiteenteesiteeteeenseenseesaneenneesaneenneenaneens 4
1.3. MecTo TUCHUIITUHBI B CTPYKTYPE 00Pa30BATEIBLHOMN TPOTPAMMBbBL.......veereveeeereeerereeesreesnnseessseeenns 5
2. CTPYKTYPA JTUCHHTIITHHBL .....uvveeeutteestreesueeesiueeessseeessseeassseessseesnsseessseessseesseeessseessnseessseessseesssseesnnns 5
R O70): (507> ;104 (S0 12 (007 01 810 1 1 SO RSP USRR 5
4.  OOPA30OBATECIBHBIC TEXHOTOTHH . ....c.uveeuereeereeseeenseenseesnseenseeanseenseesseenseesnseesssesnseesssesseesssesnseesssesssesnsns 6
5. OrneHKa MIaHUPYEMBIX PE3YITBTATOB OOYUCHUS .....veeeuvreeeereeerireeenireeensseeessseesssseesssseesssseessseesssseesssseens 7
5.1 CHCTEMA OLIEHMBAHMS. ... .eeuveenieeeuteennteeiteeteeeateeteesateenneesateenseesaseeseesasesseesaseeneessnesaseenmneeneenanes 7
5.2 Kpurepun BHICTABICHHS OLEHKH MO TUCIIUTIIIHE .....vvvveeeeerreeeernreeeesnnnereesasneeeesssnseeeesnssseeessnnns 7
5.3 OueHouHbIE cpeACcTBa (MaTEpUabl) AJsl TEKYIIEro KOHTPOJIS YCIIEBAeMOCTH,
MIPOMEXKYTOUYHOM aTTeCTAH O0YYAIOIIUXCS MO JTUCIIHTIIIHHE ...eeeuteeneieenieesireeteesieeeseesneeeieesaeeeneeenne 8
6. YueOHO-METOaMUECKOe U HH(POPMAITMOHHOE O0ECTIEYEHUE AUCITUTITHHB «...cvvevveeeenreenrenreeneeeneenne 12
6.1  CHOHCOK UCTOUHUKOB H JTUTEPATYPBL..cceeeuevrreeeaurreeeeaureeeeanrteeeesansseeesansseeesssssseeesssnsseesssnsseesanns 12
6.2  IlepeueHs pecypcoB HHPOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTu «IHTepHET»............. 13
6.3  IIpodeccuonanbabie 6a3bl JTAHHBIX U HHHOPMAIIMOHHO-CITPABOYHBIE CUCTEMBI..........c.vveeen.e.. 13
7. MarepuanbHO-TEXHUYECKOE 00CCTIEUCHUE TUCIIUTIIHHDL. ......eevveeutieeeeeteenareenseeneeeenseesnseenseessseesens 13
8. Obecneuenne 00pa3oBaTEIBLHOTO MPOIIECCA IS JIUI] C OTPAHNYCHHBIMUA BO3MOKHOCTSIMHU
3IIOPOBBST M MTHBAITHIIOB ....ceuutteeutteeurteenuteesuseesuseesuteessssessaseesanseeesnsteessseeansseessseesnsseesnsseesnseesnseesnsseesnnnes 13
9. METOIUUECKUE MATCPHAIIBL .......vvveeeeuerreeeanuneeeessnrseeesasuseeeesssseeesssssneeesssssseesssnnsseesssnsseessssnsseesssnseees 14
9.1  TInaHBI MPAKTHUECKHUX BAHITHM . .cccuuveerureeriieeriieentieeniteeeniteesnuteessaeessseessseessseeessseessnseesssseesn 14

[Tpunoxxenue 1. AHHOTaLUs paboUel TPOrPAMMBI JUCIIUTIIHHBL . ...ccu.verureetieanteenieesreenieeseeesieeseeenieenns 18



1. IlosicHuTEeIbHAA 3aIIUCKA
1.1. lean u 3agau JAUCHUILIHHDI

ILlenv oucyunaunsl: OBNAJCHUE TEOPETUISCKUMU U MPAKTUIECKUMHU OCHOBAMHU HayKH, IPUOOpETEHHE
HABBIKOB WCIIOJB30BAaHUS MAaTEMATHYECKOH TEOPUU UTP B BO3HHKAIONIMX PEATBHBIX M MPAKTUICCKUX
3aJja4ax IMOBCEIHEBHON )KU3HU.

3aoauu oucyunaunsl: OOYIUTH CTYJICHTOB CTPYKTYPE MPHUKIIATHOTO MBIIIICHUS; METOAAM MPUHATHS
pelIeHnid B YCIOBHSX OIPENEJICHHOCTH; METOJaM TMPUHATHS PEIIeHUH B YCIOBHSIX YaCTHYHOMN
HEONPEACIICHHOCTH; METOJaM TIPHHSITHS PEIICHHA B YCJIOBHAX TIOJHOW HEONPEICIICHHOCTH;
TUTAHUPOBAHHUIO  XO3SMCTBEHHON JIEATENBHOCTH; I[UIAHUPOBAHWIO (MHAHCOBOW JESTENBbHOCTH;
MOBEJICHUIO JIOACH W (UPM B YCJIOBHSIX KOH(IMKTOB, HAYyYUTh CTYJCHTOB OPHCHTHPOBATHCS B
COBPEMEHHBIX TMpoOyieMax TakuxX o0OlacTeil, Kak T[UIAaHUPOBAHHE JEATEIHHOCTH B YCIOBHSIX
HEONPEACICHHOCTH, C YYeTOM OOMUX W YaCTHBIX MPEANOYTCHHN JCHCTBYIOIUX CYOBEKTOB;
(dbopMHUPOBATH CTPATETUU U OLIEHUBATH MX 3()(HEKTUBHOCTH; BHITIOIHATH TOCTAHOBKY U (hOpMaTU3aInio
3a]1a4 MPUHATHUS PEIICHUH B PA3JIMIHBIX YCIOBHSX; IPUMEHSITh METOIBI TCOPUH UT'P B IKOHOMUICCKOM
o0OcTaHOBKe; pabOTaTh B KOMaH/E.

1.2. Ilepevyens MJIaHMPYEMbIX Pe3yJIbTATOB 00y4eHHS IO TUCHHUIINHE, COOTHECEHHBIX C
HHIMKATOPAMU I0CTHKEHHUs KOMIIeTeHIN i

Komnerenuus HuankaTopbl Pe3ynbTaThl 00yyeHust
(Ko 1 HAaUMEHOBAHHE ) KOMIIeTCHIIN
(K01 M1 HaMMEHOBaHUE)
IIK-2. Cnocoben IIK-2.1. Bnageer 3uamuv: OCHOBHBIE MAaTEMAaTUYECKHE CBEJICHHS O
BBIICTIATH, QOPMYJIMPOBATh | HABBIKAMH PabOTHI C JIBYMEPHBIX (QYHKIUSAX, UMEIONINX CEIIIOBYIO TOUKY,
BO3HHUKAIOIINE B WHPOPMAITUOHHBIMH MPUHIIMITEI PENICHUS] AHTATOHUCTHIECKUX MATPHUUHBIX
pe3yibrarte CHCTEMAaMH. Urp, COCcoOb! KiIaccu(UKaIUM MaTeMaTHIECKHUX 3a/1a4
CaMOCTOSITeIILHON HayYHOH B TEOPHH UTP; COBPEMEHHBIC METOJIbI PEIICHUS
IEATENLHOCTH WA MaTeMaTHYECKUX UIPOBBIX 3a/1a4, HAMPaBICHUS
JEATSILHOCTH HAYYHBIX, nH(bOpMaTH3AIMK U ABTOMATH3AIHMH B 3a/1a4aX TEOPUU
MIPOU3BOJICTBEHHBIX, urp.
aJIMHHUCTPATUBHBIX Ymemu: pemaTs 3a1a4n MaTpUYHBIX UTP (C
YUPSIKICHUH 3a1a4H WITH HCIOJIb30BaHUEM JTMHEHHOTO IPOrPAMMHUPOBAHHUS),
M0J133/1a4H JIJIsl PEIICHUS KOHEYHBIX UTP ¢ HENPEPHIBHOW (QYHKITUEH BHIUTPHIIIA.
TEKYIIUX MPpodiieM Braoemv: HaBbIKamM¥ KIIACCU(PUKAIIMH UTP TIO

CTpaTErusiM U 3JIEMEHTaM, [0 MHOXECTBY
YYACTBYIOIIMX B HEM JCHCTBYIOMIMUX HAYal,
Ha3bIBAEMbIX KOATULHUAMU JIECUCTBUS; CEMEHUCTBY
MHOXXECTB CTpaTErui KaXkJ10i U3 KOaNULUi JeHCTBUS;
MHO>KECTBY CUTYalIHi;

MHOKECTBY 3aMHTEPECOBAHHBIX HaYall, HA3bIBAEMBIX
KOAJHUIUSIMU UHTEPECOB; CEMEHCTBY OTHOIICHUMH,
BBIPAKAIOIINX NPEIIOYTEHUS MEXAY CUTYALIUSIMU 1151
KOAJUITNI HHTEPECOB, a TAKIKE N3YUCHUS CIIOKHBIX
CHCTEM M ONPEACICHUS UX CI0KHOCTH.

I1IK-2.3. B 3nams: OCHOBHBIE MATEMATUUECKHUE CBEICHUS O
COBEPIIICHCTBE IIBYMEPHBIX (QYHKITUAX, IMEIOIIHNX CEIIOBYIO TOUKY,
BJIaJI€ET METOAMU MIPUHITUIIBI PEIICHNUS aHTATOHUCTUYECKUX MaTPUYHBIX
nepeaauu UTp, CIIOCOOBI KIaccu(hUKAIUM MaTeMaTHIECKHUX 3a/1a4
nHpOpMaITUN 1 B TCOPHH HUTP; COBPEMEHHBIC METOABI PEIICHUS
MIPUMEHEHHS TTaKETOB MaTeMaTUIECKUX UTPOBBIX 3a7ad, HAIIPABJICHUS
NPUKIATHBIX nH(pOpMATH3AIMH U aBTOMATH3AIUH B 33]1a4aX TCOPUU
MIpOrpamMm. urp.

Ymemu: pemaTs 3a1a4u MaTpUIHBIX UTP (C
WCIOJIb30BaHUEM JIMHEHHOTO MPOrpaMMHUPOBAHMUS),




KOHEYHBIX UT'P C HEMIPEPHIBHON (QPyHKIMEH BBIUTPHIILIA.
Braoemyw: HaBbIkaMu Ki1acCU()UKALIMK UTP I10
CTpaTETHAM U DJIEMEHTaM, 110 MHOXKECTBY
Y4acTBYIOIIMX B HEM JEUCTBYIOIIMX Havall,
Ha3bIBAEMbIX KOUIULUAMU IEHCTBUS; CEMENUCTBY
MHOXXECTB CTpaTEruil KaXk10i U3 KOanuLMi JeHCTBUS;
MHOXXECTBY CUTyalUil;

MHOJKECTBY 3aMHTEPECOBAHHBIX Hauasl, Ha3bIBAEMbIX
KOQJINLUAMHU UHTEPECOB; CEMEHCTBY OTHOILEHUI,
BBIPaXKAIOIINX NIPEAMTOYTEHNS MEXKAY CUTyallMsAMH JJIs
KOQJINLIUI UHTEPECOB, a TAKXKe U3YUEHHS CI0KHBIX
CUCTEM U OIIPENEICHUS UX CIOKHOCTH.

1.3. MecTo mucuMniMHbI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

Jucunmmna «MaremaTHueckasi TEOpUS MIP» OTHOCHUTCA K 4YacTH, (HOpMUPYEeMOH ydaCTHHKaAMH
00pa3oBaTeNIbHBIX OTHOIICHUH OJI0KA TUCITUTIIINH y4eOHOTO TUTaHa.

Jlist OCBOCHHSI TUCIUIUITMHBI HEOOXOAMMBI 3HAHUWS, YMEHUS U BIQJCHUSA, CHOPMUPOBAHHBIE B XOJE
M3Y4YeHUs CIEeAYIONMX AUCIUIUIMH (Momynei): «Marematudeckuii aHanus», «HWccnenoBanue
onepanuii».

B pe3ynbrare ocBOCHUS AUCIUIUIMHBI (POPMUPYIOTCS 3HAHUS, YMEHUS U BJIaJICHHS, HEOOXOIUMBIC IS
BBITIOJTHEHMSI BBIITYCKHBIX KBaTU(UKAIMOHHBIX pa0OT, MPOXOXKIEHUS TOCYIaPCTBEHHOTO IK3aMEeHa.

2. CTpyKTYypa AMCUHUILIMHBI
O6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABISIET 3 3.€., 108 akageMuyecKkux 4acos.

CTpyKkTypa IHCUMILIMHBI JIS 04HOI opMbI 00yUeHMsI

O0beM IUCHUIUIMHBI B (OpME KOHTAKTHOW pa0OoThl OOyYaIOIIUXCS C MeJaroru4ecKuMu
paboTHUKaMU W (WJIM) JUIAMH, TPUBJICKAEMBIMH K peaju3al 00pa30BaTeIIbHOW MPOrpaMMbl Ha
MHBIX YCIOBHSX, P MIPOBEACHNUN YUSOHBIX 3aHATHI:

Cemectp | Tum yueOHBIX 3aHATHIA KommuectBo
4acoB
7 Jlekuuu 18
7 IIpakTHueckue 3aHsATHS 24
Bcero: 42

O6beM AUCUUILTUHBI B (hOpME CAMOCTOSATENLHON pabOoThl 00YYAIOMIMXCS COCTABISAET 66
aKaJIeMUYECKHUX YacoB.

3. Conepxanue M CHUILTHHBI

Tema 1. MaTpu4yHbIe HIPBI, YUCTbIE M CMEIIAHHBIC CTPAaTeruu

3anaHue urpel Kak B3auMoJeicTBUS UrpokoB A u B. Paznuunble TUNBI UIp B 3aBUCUMOCTH OT
CTPOEHHMSI MAaTpMIbl BBIUIPBIILIEH, KOJIMYECTBA CTPATEruil, KoJM4yecTBa HUIpokoB. OnpeneneHue
CEeJIOBOM TOUKH MaTpHIIbl BRIMIpbIlIel. [IpuHImMn noMuHupoBaHusl cTpaTeruii urpoka A u urpoka B B
aHTaroHucrudyecko wurpe. Ilpumep wurpel ¢ wmarpuiei, He oOnazarouieil CeANOBOM TOYKOM.
CMmenaHHble CTpaTeruy B aHTaroHucTudeckon urpe. @opmynupoBka teopemsl k. @on Helimana o
peLICHUU aHTarOHUCTUYECKON MaTPUYHOU UTPBI.

3ajaHue Urpbl Kak B3auMOJAEWCTBHUA WMIpokoB A U B, KaxIplii M3 KOTOPHIX HMMEET B CBOEM
pacHopsKeHUMM M U N CTpaTeruil COOTBETCTBEHHO, B COIVIACHM C 3aJaHHOM MAaTpULIEH BBIUTPBILICH.
3aaHue Urpsl B HopMaibHOU (opMe.



Pa3nuynble TUNBI UTP B 3aBUCMMOCTH OT CTPOEHHUS MAaTpPULbl BBIMIPHIIIEH, KOJWYECTBA CTPATErHil,
KOJIMYECTBA UTPOKOB U T. [I.

ITpumepsl MpakTUYECKUX 3ajjad, PELIEHHE KOTOPBIX CBOJUTCS K MOJEIN aHTAarOHUCTUYECKOW HIPHI.
AHTaroHUCTUYECKHE UTPhI C MaTpULIEH MIaTexei 4 [IpuHUKIIBI TOCTPOECHMS CTPATErHil UTPOKOB,

mxn *
omnpe/ieJIeHue MaKCHMUHHOW, MUHUMAKCHOW CTpaTeruy, eHsl Urpbl. OnpeneneHne CeayioBOM TOUYKH
MaTpullbl BbMTpelied. [lpyHIMI goOMUHUpOBaHUS cTpaTernid urpoka A u urpoka B B
aHTaroHuctTuyeckoi urpe. [Ipumep urpsl ¢ marpureit, He o0aaaaoIEN CeT0BONH TOUKOM.

CMmelaHHble CTpaTerMu B aHTaroHUCTHUYeckol urpe. CilydaiiHas BeIMYMHA, 3HAYEHUS KOTOPOM —
cTpateruu urpoka A. 3ajaHue 3TOM CllydallHOM BENMYMHBI BEKTOPOM BEpPOSITHOCTEH cTpaTeruit
A, 4,.,...,4,, nrpoka A. OnpezneneHre BeIUTPBIIIA UTPOKOB A U B B ciaydae cMeIIaHHBIX CTpaTEeruil.

Omnpenenenre napbl ONTUMAIBHBIX CMELIAHHBIX cTpaTteruii P ,() U LIEHbI UTPBHIL.

®opmynnpoBka teopemsl Jx. ®oH HelimMaHa O pelIeHMM AaHTAarOHUCTUYECKOM MATPUYHOM WIPHI.
CBoiicTBa ONTHUMAJIbHBIX CMEIIAHHBIX CTpAaTeruil. Pelienne aHTaroHMCTUYECKOW MATPUYHON WIPHI B
CMEIIAHHBIX CTPAaTErUsX AJI MaTPHULL IUTATEXEN pasMepoM 2 Xnunx 2.

Tema 2. AHTATOHMCTHYECKHE UTPbI ¢ 0€CKOHEYHBIM YHCJIOM CTpPaTerui

Omnpenenenve ceanoBol TOUYKU (QYHKIUU JIBYX MEPEMEHHBIX. 3aJlaHUE UTPbl C OECKOHEUHBIM YHCIOM
crpareruil. Ilpumep QyHKUIMU JBYyX NMEPEMEHHBIX, Y KOTOPOH HET CeJIOBOM TOYKH. UTO 3HAUUT:
pemuTh urpy? YcioBue CylecTBOBaHMsl petieHust Urpbl. CMelaHHOe paciiupeHre Urpbl. BoIMrpsimm
UTPOKOB B CMELIAHHOM PacIIUPEHUH.

Tema 3. KoHeuHble OMMATPUYHBIE UTPbI

3ajaHue OMMATPUYHOM UIPhl C KOHEYHBIM yucioM cTpareruil. PaBHoBecue mo Homry B 4HCTBIX
CTpaTerusix, B JOMUHUPYIOMUX cTparerusax. [Ipumep GumarpuuHOi Urpbl, HE UMEIOIIEH paBHOBECHUS
1o Hamry B 4MCTBIX CTpaTerusx.

®opmynupoBka Teopema k. Hama o cymiectBoBaHMM pelieHHsi OMMaTpUUHOW UIPhl B CMEIIAHHBIX
ctparerusx. OnpezeneHue cTpaTeruid, ontTuMainbHbIX 1o [lapero.

ObpazoBanue u  B3auMmojelcTBue  koanuuuid.  IlpuHatme — pemeHHMii B YCIOBHSX
HEOIPEJEIEHHOCTH, pUCKa, HeonpeaeneHHocTu. Kpurepun Jlamiaca-baiieca, Banbaa, CoBuka,
I'ypBuna.

Tema 4. Ilo3UIMOHHBIE UTPBI

ITo3umoHHbIE UTPBI KaK MTPOLIECC TOCIIEA0BATENBHOIO IPUHATHS PEILICHUH.

[To3unroOHHBIE UTPHI C MTOJTHOW HHPOPMAIIMEH U ¢ HETTOTHOW HH(POpMaIIHEH.

HepeBo urpel. Madpopmanmonnoe MHOkecTBO. ['paduueckoe mnpencTaBieHHE MO3UIMOHHON HIpHI.
Hopmanuszanus MO3MIIMOHHOM WIPbl KAaK CBEJIEHHWE IIO3MIMOHHONW WIPbl K MaTpPUYHOM WUIpe.
JIByxx0J10Basi U TPEXX010Bas IO3ULIMOHHBIE UTPHI.

[Tpumepsl mpakTHUECKUX (IKOHOMHUYECKHX) MOCTAHOBOK 3aJ]lad, MPUBOISAIIMX K aHTAarOHUCTHUECKUM
urpaM. Ilpumepsl npakTHYeCKHX (IKOHOMHYECKMX) IIOCTAHOBOK 3a/jay, MPUBOAAIIUX K
HEaHTarOHUCTUYECKUM UTPAM.

4. O0pa3oBaTejibHbIE TEXHOJIOTUH

Jlns mpoBeneHust 3aHamuil 1eKYyuoHH020 muna 1o TUCIUILINHE TPUMEHSIOTCS TaKue 00pa3oBaTeIbHBIC
TEXHOJIOTHUM KakK TPaAUUMOHHAs JEKIUS, JICKUMA-BU3YAJIU3alUsl ¢ MPUMEHEHUEM CIIANA-IIPOEKTOPA.
Jlns mpoBeAeHUsT npakmuyeckux 3aHsamull UCTIOIb3YIOTCS TaKhue 00pa30BaTElIbHbIE TEXHOJIOTHH KakK:
pelIeHre TUTOBBIX 3a/1a4 JUIs 3aKPETUIeHUsT U (POPMUPOBAHUS 3HAHUH, YMEHUH, HABBIKOB.

B pamkax camocmosmenvroii pabomvl CTyIEHTOB TPOBOIUTCS KOHCYJIBTUPOBAHHE W IPOBEPKA
JIOMAIIIHKUX 3aJaHUI OCPEICTBOM JIEKTPOHHOM MOYTHI.



B nmepuon BpeMEHHOrO MPHOCTAHOBIEHUS TIOCEHICHHS] OOYYalONIMMHCS TOMEIICHUH |
tepputopuu PI'TY mist opranuzanum yaeOHOTO mporiecca ¢ MPUMEHEHUEM 3JIEKTPOHHOTO O0yUIeHUS U
TUCTAHIIMOHHBIX ~ O0pa30BATENBHBIX TEXHOJOTH MOTYT OBITh  HCHOJB30BaHBI  CIEAYIOIIHE
00pa3zoBaTeNIbHBIC TEXHOJIOTHUH:

— BUJICO-JIEKIIUU;

— OHJIAWH-JIEKI[UU B PEKUME PEATbHOTO BPEMEHHU;

— DJIGKTPOHHBIE YUEOHHKH, YUeOHbIe TOCOOUS, HAyUHbIE U3/IaHUS B DJIEKTPOHHOM BHUJIE U JOCTYI
K MHBIM 3JICKTPOHHBIM 00pa30BaTEIbHBIM PECYpCaM;

— CHCTEMBI JJISI JIEKTPOHHOTO TECTUPOBAHUS,

— KOHCYJIbTallU! C UCTI0JIb30BAHUEM TE€IIEKOMMYHHUKAIIMOHHBIX CPEICTB.

5. Onenka nJiaHMpPyeMbIX pe3yJbTaTOB 00y4eHHs

5.1 Cucrema oneHUBaHHUA
Dopma KOHTPOJISA Makc. KoJIn4ecTBO 0aJ1I10B
3a oany padory Bcero
Texymuii KOHTPOJIb:

- KOHTpOJIbHAs paboTa (Tembl 1-4) 15 Gamos 60 GamnoB
[IpomexyTouHas aTTecTalus - SK3aMeH 40 6amioB
(uToroBasi KOHTPOJIbHAsL paboTa)

Hroro 3a cemecTp 100 GasmoB

[TomyueHHBII COBOKYIHBIN PE3yIbTAT KOHBEPTUPYETCS B TPAAUIIMOHHYO IIKAJIy OLICHOK U B
HIKaly olleHOK EBporieiickoii cucteMsl nepeHoca 1 HakoruieHust kpeautos (European Credit Transfer
System; nanee — ECTS) B COOTBETCTBUY C TaOJIUIICH:

[xana
100-6annpHas mkana | TpaguuuoHHas mIkana
ECTS
95100 OTJIIMYHO A
83 -94 B
68 — 82 XOPOIIIO 3a4TE€HO C
26— 67 JOBJICTBOPUTCIIBHO D
50 - 55 Y P E
20-49 FX
HEYAOBJICTBOPHUTCIBHO HE 3a4TCHO
0-19 F
5.2 KpnTepun BBICTABJICHUA OLICHKH IO JUCHUIIJIMHE
Bamasl/ | Ouenka mo KpuTtepuu ouieHKH pe3yjbTaToOB 00y4eHUs M0 JUCHUILIMHE
OIxana | aucoMIJInHe
ECTS
100-83/ OTJINYHO BricTaBnsercs 00y4aromeMycs, eCIIi OH TITyOOKO B IMTPOYHO YCBOWII TEOPETUICCKUH U
A.B MPaKTUYECKUI MaTepuall, MOXET MPOJIEMOHCTPUPOBATE 3TO Ha 3aHATHUSIX U B XOJ€

MIPOMEKYTOYHOU aTTECTALINH.

OO0yJarouiicss UCUEPITBIBAOIIE U JIOTHICCKH CTPOMHO M3JIaracT yueOHbI MaTepHal,
yMeeT yBSI3BIBaTh TEOPHIO C MPAKTUKOM, CIIPABIISIETCS C PEIICHUEM 3a1ad
po¢eCCHOHATHHOI HAIIPaBICHHOCTH BBICOKOTO YPOBHS CIIOKHOCTH, TIPABUIIEHO
000CHOBBIBAET PUHSTHIE PELICHUSL.

CB00OOIHO OPUEHTHUPYETCS B yueOHOM U MPo(eCCHOHATLHOMI JInTepaType.

Or11eHKa 10 JUCHUUIUIMHE BBICTABIIAIOTCS 00ydaromeMycs ¢ y4TOM pe3yIbTaToB
TEKYLIEH U IPOMEXKYTOUYHOH aTTeCTalUU.

KomrmereHiuu, 3akperui€HHbIE 3a TUCIUILIMHON, C(hOPMHUPOBAHBI HA YPOBHE —
«BBICOKUNY.




Bamwasl/ | Ouenka nmo Kputepuu oueHku pe3yjbTaToB 00y4eHHs 10 JUCHUILIMHE

HIkaga | AUCHUIIIIHHE
ECTS

82-68/ XOPOIIIO BricTaBnsercss 00y4aromeMycsi, €CIIM OH 3HACT TEOPETUICCKUHN 1 MPaKTHIeCKUN
C MaTepHall, TPaMOTHO U TI0 CYIIECTBY M3JIaracT ero Ha 3aHATHAX U B XOJIe
MIPOMEXKYTOUIHON aTTECTAINH, HE IOIYCKas CYIIECTBEHHBIX HETOUHOCTEH.
OO0yugaronuiicss IpaBUIBHO MIPUMEHSET TEOPETUIECKUE TTONOKEHUS TIPH PEIICHUN
MPAKTUYECKHX 3a1a4 POheCCHOHAIBHOM HAIPABICHHOCTH PAa3HOrO YPOBHS
CJI0)KHOCTH, BJIQJICCT HEOOXOAMMBIMU JIJISl 3TOTO HABBIKAMH M IPUEMAMHU.
J1oCTaToO4HO XOPOIIIO OPUCHTHPYETCSI B yUeOHOM U MPo(heCcCHOHATLHON JIUTEPaTypeE.
OI1ieHKa 10 TUCIUTUIMHE BHICTABIIAIOTCS 00YYaAIOIIeMyCsl ¢ YIETOM Pe3ysIbTaTOB
TEKYLIEH U MPOMEXYTOUHOH aTTecTally.

Kommnerenimu, 3akperiéHHbIC 3a TUCIUILTHHOMN, C(OPMUPOBAHKI HA YPOBHE —
«XOPOIIUNY.

67-50/ yJIOBJIETBO- BricraBnsiercs: oOy4aromeMycsi, €Clii OH 3HaeT Ha 0a30BOM YPOBHE TEOPETHIECKUH 1
MIPAaKTHYECKUH MaTepHal, JIOITyCKAeT OTAENbHBIC OIIMOKH ITPH €T0 U3JI0KEHNUH Ha
3aHATHAX U B XOJI€ TPOMEXYTOUHON aTTECTALINH.

OOyuarommiicst HCTIBITHIBACT ONPEACIEHHBIE 3aTPy/JHEHHSI B IPHMEHEHUH
TEOPETHUECKUX MOJI0KEHUHN NPH PEIICHUHN MPAKTUYECKHX 3a4a4 MPodeCcCHOHATBHON
HaINpaBIEHHOCTH CTAHIAPTHOTO YPOBHSI CIIOKHOCTH, BIaJEET HEOOXOIUMBIMH IS
3TOr0 6230BBIMH HABBIKAMH U IPUEMAMHU.

JleMOHCTpHpPYET AOCTAaTOUHBI ypOBEHb 3HAHUS Y4EOHO! JINTEPATYPHI MO AUCIUTUINHE.
O1ieHKa 110 JUCIUIUIMHE BBICTABISIFOTCS 00ydaroneMycst ¢ y4éToM pe3ysIbTaToB
TeKyIlel U MPOMEKYTOUHON aTTeCTalluu.

KomrmeteHmmu, 3akperui€HHbIE 3a TUCIUILIMHON, c(hOPMHUPOBAHEI HA YPOBHE —
«JIOCTaTOYHBINY.

D.,E PUTEIBHO

49-0/ HEYJIOBJIET- BeicraBinsiercst 00y4aromeMycs, eClid OH He 3HaeT Ha 6a30BOM yPOBHE TEOPETHYECKUIN
U MPAaKTUYECKHUI MaTepual, H0MycKaeT rpyObie OMHOKHU MPU €ro U3JI0KESHUH Ha
3aHATHUAX U B XOJIE MPOMEXKYTOUHON aTTECTALIUH.

OOy4aroMiCsI UCTIBITHIBAET CEPhE3HBIC 3aTPYAHCHHUS B IPUMEHEHHN TEOPETHUSCKUX
MOJIOKEHHUH TIPH PELICHUH PAKTUYECKUX 3a/1a4 MPOoeCcCUOHATILHOM HATPABICHHOCTH
CTaHAApPTHOTO YPOBHS CJI0XKHOCTH, HE BJIa/ICET HEOOXOANMBIMH JIJIsl ITOTO HABBIKAMH M
npuémMamu.

JleMoHCTpHpYyeT (parMeHTapHble 3HAHHS YIEOHOM JINTEpaTyphl 10 JUCHHUIUINHE.
OrleHKa M0 JUCIUIUIMHE BBICTABISIOTCS 00yJaromeMycs ¢ yYETOM Pe3yIbTaTOB
TEKyIIeN U MPOMEKYTOYHOM aTTECTAINH.

KomrieTeHIMM Ha YPOBHE «JI0CTATOUHBIINY, 3aKPEIIEHHBIE 33 TUCIUIUTHHOM, HE
chopMHpOBaHBL.

F,FX BOPUTEIIBHO

5.3 OueHouHble cpeacTBa (MaTepualibl) Jsl TEKYIIero KOHTPOJISI yCleBaeMOCTH,
MPOMEKYTOYHOM aTTeCTAMH 00y4AKOIINXCS N0 AUCHMILIUHE

Texkymmii KOHTPOJIb
Ilpumepnulit 6apuanm KOHmMpPOILHOU padomsl no meme 1:

1.0nummre mnapHyl0 aHTarOHUCTUYECKYH0 WIPY C KOHEYHBIM YMCIOM CTpaTeruil (cTpareruu,
BBIMIPBIIIHN ), OCHOBHbIE IPUHLIUIIBI B3aUMOICHCTBUS UTPOKOB.

UYro 03HayaroT yMcia, CTOAIIUE B MaTpHIle BbIMIphILIeH? YTo Takoe: a) ceanoBas TOUKa ISl UIPbI
3TOrO THUMA, MpUMep? 6) HWKHSSA, BEPXHss LIEHA UTPbI, 1IEHa UIPbI, IIapa PAaBHOBECHBIX CTPATEruid, B)
JTOMMHHUPYIOIIKE CTpAaTeruu Urpoka A, urpoka B, npumep. Uto o3navaet — pemuts urpy? Kak pemars
Urpy, €cim HeT ceqioBoil Touku? YUrto ytBepxkmaer Teopema [Ix. ¢on Helimana (Hoiimana)?
IIpuBecTn mnpuMep DNapHOW AaHTAarOHUCTUYECKOW MIPhl C KOHEYHBIM YHCIOM CTpaTeruii, He
oOnajaromyto cemioBoi Toukoil. Kak pemars Takyro urpy? Bceernma s cyumiectByeT pelieHue
AHTAarOHUCTUYECKOM UIPbl C KOHEYHBIM YHCIIOM CTpaTEeruii?

2. B cucreme npotuBoBo3ymiHoi o6oponsl (IIBO) ropoga Moryt npumMeHsTbCS TPU TUIA CPENCTB
MOpa)KEHUs BO3AYIIHON L. Y NMPOTUBHHUKA UMeeTcs JBa Tumna camoietoB A u b. Ilpu npumenennn
1 Thma cpeacTB MOpaKeHHsI BEPOSTHOCTh COMTH camosieT Tuna A paBHa 0,3, a BEpOSTHOCTH COUTH



camosier TMna b - 0,5 mpu mpUMEHEHHH BTOPOTO THUIA  CPEACTB HMOPaKEHHsI BEPOSATHOCTH COUTH
camoneT tuna A pasHa 0,5 a BeposiTHOocTh cOuTh camouner tuna b - 0,3. [Ipu npumenenun 3 Tuma
CpEeACTB MOPAXXECHUsI BEPOATHOCTH cOUTH camosieT Thna A pasHa 0,1, a BEpOSTHOCTb COUTH CaMOJIeT
tuna b - 0,6. CocTaBpTe TEOPETUKO-UTPOBYIO MOJIENb MPEIJIOKEHHON CUTyaluu (YKa’KuTe UTPOKOB,
CTpaTEruy, BBIMTPBILIN, YKa3aTh TUI Urpbl). Onpeaenute onTUMalbHOE pacnpenenenue cpencts [1BO,
o0ecrieunBaroliee HauOOIBIIYI0 BEPOATHOCTD MOPAXKEHHS CaMOJIETOB IPOTUBHUKA.

3.PemnThs aHTArOHUCTUYECKYIO UTPY C MATPULIEH BBIMTPHILIECH
28 9 0 -1906

391010_5

§-3 -13 3 5

Ilpumepnutii éapuanm 0na KOHMPOILHOU padomsl no meme 2:

1.Yto Takoe ceanoBas Touka QYHKUUU F(x,y), xl X , yi Y .DSMT4? Heo0xomumoe u
JIOCTaTOYHOE YCJIOBHE CYIIECTBOBAHMSI CEUIOBOM Touku QyHkuuu F(x,y).DSMT4. Cennoas Touka

(GyHKUIMHM ~ €IMHCTBEHHAa  WIM  HeT? CymecTByloT  JId  clyyad,  Korma y
¢yskuun  F(x,y) .DSMT4umeercss Gonee omHOW cemnoBoit Touku? BepHo 5, uTto y  QyHKIUH

F(x,y).DSMT4moryT cymiecTBoBaTh 2 CeANOBbIe TOUKH? (1@, HET) 3 ceANoBbIe TOUKHU? (11, HET) 4
CEIJIOBBIE TOYKH? (na, HET). [IpuBectn pumMep HEIPEPBIBHON
byukuuu F(x, y), x| [O,IJ, vl lO,lJ.DSMT4, y KOTOPO# HET CEIOBOM TOUKH.

2.3anana urpa Gz}X =[0,1], Y =[0,1], F()c,y)=2x2 - 3x >g/+2y2§. Pemmts urpy.
[

Ilpumepnulii 6apuanm KOHMPOILHOU padomsl no meme 3:

1. Onucath OMMaTpUUYHYI0 UIPY C KOHEYHBIM 4HCIOM cTpareruil. Yro Takoe - mapa CTpaTerui,
SBISIFONTUXCS paBHOBecweM mo Hamy? UYrto Takoe - mapa addextuBHbIX 1o Ilapeto crparerunii?
MosxeT 51 napa cTpareruii B OMMaTpUuHON Urpe sIBIAThCA paBHOBecueM 1o Hamry u ogHOBpeMEeHHO
obITh 2 PexTruBHOM 110 [TapeTo? [IpuBecTn npuMepsI.

Moxer i 6aTh napa crpateruii ObiTh 3 dextuBHOU 1o [Tapeto, HO He ObITH paBHOBecHeM 1o Hamry?
[TpuBectu mpumepbl. MoxeT au y OMMAaTPUYHON WUrpbl Mapa CTpaTervii ObITh HE €IWHCTBEHHBIM
paBHoBecueM 1o Homry? Hampumep, nBa paBHoBecus mo Hamry moryT cymiectBoBath? A J1Be maphbl
cTpaTeruii MoryT ObITh 3¢ (deKkTUBHBIMU IO [IapeTo UM TOJIBKO €IUHCTBEHHAS Mapa cTpaTeruii MOKeT
ObITh 3¢ pexTuBHON 0 [TapeTo?

2. I/ICCHGIIOBaTb Ha PaBHOBCCHEC IO HE)H_Iy B YUCTBIX U CMCHIAHHBIX CTPATCTHUAX W Ha ONTUMAJIBHOCTH
110 HapeTo B YHUCTBIX CTPATCIHUAX
L -1

s 1)
&1, 1) L 55

3. Ilpomaser Ha pblHKE TOpryer siomokamu. OH MOXKET OOBEIIMBATh HAX T'PAMMOB C KWJIOrpaMMa
KaKIOro TOKyMaress, a MOXKeT W paboTarh yecTHO. [lokymaTenb MOKET MPOBEPUTH MPOIaBIa U
B3BECHUTh CBOIO TIOKYNKY Ha KOHTPOJBHBIX Becax M B Cllydae BBISBICHHS OOBeca MOTpeOOBaTh
BO3MEIICHHs MIOHECEHHOTO yIiepda W MOMy4YuTh €ro, MpUYeM IMpoJaBell 3aljlaTUT emie U mrpad B
o0beme o0Beca, a MOXKET M HE MPOBEPATh. B ToM citydae, Korya HeZJOBEpUMBBIN TOKYNATEIb IPOBEPUT

YecTHO paboTaromiero mpojasiia, OH MOTEPSIET CBOE BpeMsl, T.€. MAaTepUAIbHO YIIEMUT ceOs Ha % C

KaXXa0ro Kuiorpamma. HpeI[J'IO)KI/ITC TCOPCTUKO-UT'POBYIO MOZACIIbL 3a/[avH. Haiinute ontumanbHOE
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peleHre A KaKJIO0ro Y4acTHUKA (ONTUMANIbHYIO JMHUIO TOBEICHHUS), YUUTHIBAs, YTO MOKYIMATENlb
nokymaet /1 xr s670K.

Ilpumepnulii 6apuanm KOHmMpPOILHOU padomsl no meme 4:

1.OnummTe MO3UIMOHHYI0 HIrpy («rpad-aepeBo), MOCIeA0BaTENbHOCTh XOJI0B, MH(OpPMAIMOHHOE
MHOXeCTBO. UeM OT/IM4aeTcsi MO3UIMOHHAS UTpa C MOJHOW WH(pOpMAIHel OT MO3UIIMOHHON UTPHI C
HernotHOU nHpopmanmen? [Ipumepsl. Uto Takoe HOpManu3arus O3UITMOHHON UTPBI?

2. Urpok A nemaer mepBBIA XOJ: BBIOMpaAET 4yuciao X W3 ABYX uucen {1, 2}. 3arem wurpok B, 3Has
BEIOOpD X WrpoKa A, jenaeT cBOW BbIOOp umcia y wu3 uwcen {1, 2} . 3 xo genmaeT urpok A: He 3Has
BbIOOp urpoka B Ha 2 xoze u 3a0bIB cBOM BBIOOp Ha 1 X01e, OH BHIOMpAET YUCIO Z W3 MHOXECTBa
nByx umcen {1, 2}. Ilociae 3Toro Mrpok A mosiydaeT BBIMIPBIINI = BBHIUIATY 3a c4eT MIpoka B.
Oynknus BeimiaT W ( X,y,z ) ITPOKY 3a cueT urpoka B

w(1,,1)=3, W(,2,1)=11, W((,1,2)=9, W(1,2,2)=35,

W (2,1,1)=2, W (2,2,1)=6,W(2,1,2)=7, W (2,2,2)=8.
HapucoBate nepeBo urpsl, HapuCcoBaTh MH()OPMAIIMOHHBIE MHOXKECTBA sl urpoka A u B, mpoBectn
HOpMAJIM3aMI0 TO3UIIMOHHOW WIPBl, BBIYUCIWUTH MATPHUIy BBIMIPHIIIEH U PEHIUTH UTPY
(aHTaroHUCTUYECKYIO).

3. Nmeetcs xyuka u3 3 kamHel. J[Ba UTpoka 1Mo oyepeu BEIOMPAOT KaMHU. 3a OJIUH X0/ pa3periaeTcs
aub0 B3ATh JI000€ TMOJOXKHUTEIbHOE YHUCIO KaMHel, au00 MOAENUTh 3Ty KY4YKy Ha JBE HOBBIC
HenycTble Kyuku. IIpourpeiBaeT TOT, KTO HE MOXKET clienarh XoA. [IpourpaBmmii miaTuT noOEqUTEIIO
1 py6nb. HapuicoBath epeBo Urpbl, peUIuTh UTPY, IEPEBECTH UTPY B MATPUUHYIO QopMy.
IIpomeskyTOoUHAs aTTeCTALIMS
Ilpumepnuvie 6apuanmuol umoz060i KOHMPOILHOU PAOOMbL:

Bapuanm 1

|.PemmnTh aHTAarOHUCTUYECKYIO UTPY C MATPULIEH BBIMTPHILIECH

3 -20
-1 -1 =
DSMT4¢ = DSMT4
¢ 5 -3°
-4 0 4

2. HccnenoBaths Ha paBHOBECHUC 110 H3I_Hy B UUCTBIX U CMCHIAHHBIX CTPATCTHUAX U HA OITUMAJIbHOCTD
Io HapeTo B UUCTBIX CTPATCIUAX

g5 1) (1L -1

g(l, ) L 95

3. Onumure NapHyK AaHTarOHUCTUYECKYI0 WIPY C KOHEYHBIM YHCIOM CTpaTeruil (cTpareruu,
BBIMIPBIIIN), OCHOBHBIE MPUHIMIBI B3aUMOICHCTBUS UTPOKOB. UTO O3HAYAIOT 4ucCla, CTOSIIUE B
MaTpulle BHIMTpHIIIEH? UTo Takoe: a) ceqioBas TOYKA JJISi UTPBI OTOTO TUMA, MpUMep? 0) HUOKHSAA,
BEPXHSIS 1IEHA UTPbI, LIEHA UT'PbI, 1apa PAaBHOBECHBIX CTPATETUH, B) JOMUHHUPYIOLIUE CTPATEIUU UTPOKa
A, urpoka B, npumep. Yto o3HauaeT — pemuth urpy? Kak pemars urpy, eciiu HeT ceyIoBOM TOUKHU? .
Uro ytBepxknaet teopema [Ix. hon Heiimana (Hoiimana)?

4. 3anana urpa G :}X :[0,1], Y :[0,1], F(x,y) =2x - 3x>9 + 2y2§ Pemmrs urpy.
[
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5. meercs kyuka u3 3 kamMHe. J[Ba Urpoka o ouepean BbIOMPAIOT KaMHH.

3a oguH X01 paspemiaeTcss IU00 B3ATh JHO00€ MOJIOKUTEIHFHOE YUCIO KaMHEH, MO0 MOIETUTh 3Ty
Ky4Ky Ha JBE HOBBIE HEIyCTbl€ Ky4KHU. [IpourpbIBacT TOT, KTO HE MOXKET clenarh XoA. [Ipourpasmmii
wiatut nodeaurento 1 pyoas. HapucoBats 1epeBo UTpHL, pELIUTh UTPY, IEPEBECTU UTPY B MATPUUHYIO

dopmy.

Bapuanm 2

1. Onucate OMMATPUUYHYIO WUTPY C KOHEUYHBIM YHCIOM cTpaTernid. UTo Takoe - mapa CTpaTeruw,
ABISAIOIIMXCST paBHOBecueM mo Homy? UYrto takoe - mapa s¢dexruBnbix mo Ilapero crparermii?
MosxeT 1 mapa cTpaTeruii B OMMaTpuyHON Urpe sSIBJIATHCA paBHOBecueM o Hamry um ogHOBpeMeHHO
obI1Th 3¢ pexTuBHOU N0 [TapeTo? IlpuBecTu npuMepsI.

Mosxet nu Oath napa crpateruii ObITh 3 dextuBHOIM 1o [lapero, HO He ObITH paBHOBecueM o Hamry?
[TpuBectn mpumepsl. MoxKeT u y OMMATPUYHOM UIphl Mapa CTpaTeruil ObITh HE €IUHCTBEHHBIM
paBHOBecueM 1o Homry? Hampumep, nBa paBHoBecus mo Hamry moryT cymiectBoBath? A nBe Taphbl
CTpaTeruii MoryT ObITh 3 GeKTUBHBIME 11O [lapeTo mim ToIbKO €IUHCTBEHHAs Mapa CTPaTeruii MOKeT
ObITh 3QpexTuBHOI 1o lapero?

2. B cucreme npoTtuBoBO3ayIIHON 000poHb! (IIBO) ropona MOryT npuMeHSITHCS TPU TUIA CPENCTB
MOpaKEHMsI BO3AYILIHOW LIeNu. Y IIPOTUBHUKA UMeeTcs Ba Thna camoietoB A u b. Ilpu npumenenun
1 Tuma cpeAcTB MOpa)k€HUs BEPOSTHOCTh cOUTH camoseT Tuma A paBHa 0,3, a BEPOATHOCTH COUTH
camosier TMna b - 0,5 mpu mpuUMeHEHHH BTOPOrO THUIIA  CPEACTB HMOPAKEHHsI BEPOATHOCTh COUTH
camoneT tuna A pasHa 0,5 a BeposiTHocTh cOuTh camoser tuna b - 0,3. Ilpu npumenenun 3 tuma
CPEACTB MOPAXXEHUSI BEPOATHOCTh cOUTH camouieT Thna A pasHa 0,1, a BEpOSTHOCTb COUTH CaMoOJIeT
tuna b - 0,6.

CocTaBbTe TEOPETUKO-UIPOBYIO MOJENb NPEAJIOKEHHON CUTyallMH (YKa)KUT€ UIPOKOB, CTPATErHH,
BBIMTPBIIIY, YyKa3zaTh Tul urpbl). Omnpenenure onTuMaibHOe pacrpeaeneHue cpeacts [1BO,
oOecnieunBaroliee HauOOJbIIYI0 BEPOATHOCTh MOPAKEHHUS CaMOJIETOB IPOTUBHUKA.

3. HccnenoBaths Ha paBHOBECHUC 110 H3I_Hy B UUCTBIX U CMCHIAHHBIX CTPATCTHUAX U HA OITUMAJIbHOCTDH
Io HapeTo B UUCTBIX CTPATCIUAX

ds 2) (o ok
S 1) G o9s

4. Kak HaliTu mapy paBHOBECHBIX 110 Hamry crpaTternii B 5koHOMHYECKON Moaenu gyonosnu KypHo,
T.€. B 9KOHOMUYECKOW MOJIENIN COCYILIECTBOBAHUS Ha PbIHKE ABYX (GUPM, MPOU3BOISAIINX OJMHAKOBBII

IPOAYKT B pa3HbIX 00beMax ¢, # ¢, COOTBETCTBEHHO?

OTBeT Ha BOIIPOC BBICTPOUTH T10 IUIAHY: a) SKOHOMHUYECKasi IOCTAHOBKA 3a7auHl, 0) TEOPETUKO-UTPOBast
MOJIeJIb 3TOH 33/1a4H, B) MOMCK paBHOBecus o Hamry meTonamu Teopuu urp.

5. Urpok A pnenaet mepBblif X01: BBIOUpAeT ynuciao X W3 AByX uucen { 1, 2 }. 3arem urpok B, 3Has
BbIOOp X UTIpoka A, ienaer cBOM BbIOOp uMciaa y w3 uucen {1, 2 } . 3 xox Aenaet urpok A: He 3Has
BbIOOp urpoka B Ha 2 xoze u 3a0bIB CBOI BHIOOp Ha 1 X01€, OH BHIOMPAET UMCIO Z U3 MHOXECTBA
nByx umucen {1,2 }. Ilociae 3Toro urpok A mosiydaeT BBIMIPBIII = BBHIIJIATY 3a c4eT MIpoka B.
@Oynkuus Boiuiatr W ((X,y,Z ) UTPOKY 3a cueT Urpoka B

wWa,L,)=3, W(,21)=11,W(1,1,2)=9, (1,2,2)=5,

W (2,1,1)=2,(2,2,1) =6, W(2,1,2) =7, W (2,2,2)=8.
HapucoBate nepeBo urpsl, HapucoBaTh MH(OPMAIIMOHHBIE MHOXKECTBA sl Urpoka A u B, nposectu
HOPMAJIM3alMI0 TO3ULIMOHHOW WIPhl, BBIYUCIUTH MATPULy BBIMIPBILIEH W pEHIUTh UIpy
(aHTarOHUCTUYECKYIO).

Bapuanm 3
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1. K typucry (A) noaxonut HesHakomerl (B)u npeanaraer ceirpats B urpy «Open-Penikan:ecnny A —
«opem», ay B —«pemkay, A nonyyaer 30 e1. MECTHON BaJIFOTHI;

eciin y A —«pemika», a y B —«open», To A nomyuaer ot B Bcero 10 ex. mectHoli BamtoTel. Ecin
BBIOOPHI UTPOKOB COBMAYT, TO A BhiIaunBaeT B 20 en. JlelicTBurenbHO U Urpa - yectHast? CtaHere
au Bel B Hee urpath (OTBEThTE, BHAUaje HE OMHUPAsCh Ha TEOPETUKO-UTpoBoe obocHoBaHue)? Kak
Oyzer BnuATh Ha Baie penienne konuuecTBo mapTuil B 3Toi urpe? PaccMoTpurte 1Ba BapuaHTa Urphl:
a) KOrja BBIOOp CTpaTEeTHH OIPENeNAeTCs UTPOKAMU CaMOCTOSITEIbHO 0) KOrja BhIOOp CTpaTeruit
OTIPENIETISIETCS 110 CIIyJaitHOMY MTOAOPaChIBAHUIO MOHETHI?

2. Urpok B npsiuer npenmet B oaHy u3 4 siueek. Urpok A nImer npeaMer B 3TUX sYEHKaX, U HAXOIUT
npeaMer B siaeiike ¢ HomepoM i, § =1,K ,4 ¢ BepostHocThiOo b,, 0 £ b, £1, pn ycioBuu, 4To OH TaM
HAXOJHTCs, IIPUYEM 3aTpaunBacT Ha MOKMCK Ipeamera cpeacrtsa B oobeme |, 0 < |, . Eciu npeamer

HaWJIeH, TO UTPOK A moaydaer oT urpoka B cymmy, paBHyro a .
Omnucatp 3Ty 3a7a9y KaK UTPY: YKa3aTh TUII UTPHI, CTPATETUHN, BEIUTPHIIIA UTPOKOB.

3. 3anana wrpa G={X =[0,1].¥ =[0,1), F(x,y) =p* - 3x>9 +x°] .

Haiit n,n , MAKCUMUHHYIO 1 MUHUMaKCHYIO CTPATETHH U CAEIATh BBIBOJ, €CTh JI PEIICHUE Y 3TON
UTPBL.

4. bumaTpuyHas Urpa 3aJjaHa OMMaTpULEH IIaTexe.
*#2,-7) 4,-4) (-3,3) (7,8 0
8(5, -2) (34 “.-4 (-45) :
¢G5.7 &6 (L0 (13) =
£6.5 -2 60 @D,

Haiitu B 3T0#1 Mrpe paBHOBecHbIE MO Hamry cutyanuy B YUCTBIX CTpATETUsIX.
IIpoBecTr JOMUHUPOBAHUE U OISATH HATH PaBHOBECHBIE CUTYaLMH.

5. JlaTp peleHne aHTarOHUCTUYECKOM UIPBI ¢ MAaTPULIEH IUIATEXKEN
&2 -3 -106

¢1 -1 -1:
¢-4 2 -27
§-1 0 -1g

C€CJIM OHO CYHICCTBYCT.

6. Ha cToJie JIeKHUT JBE Ky4YKH CIIUYEK, B OHOM 6, B apyroit 3 crimuku. Urpoku xonar mo ovyepeau. 3a
OJIMH XOJ MOHO B3STh JIto00e uucio cnmuek (1,2,3...) u3 moboi Kydku. (1o BeiOopy urpoka). Kto He
MOXET cJieJaTh X0 (CIUYEK HE OCTAJIOCh), TOT MPOUTphIBaeT. IIpencTaBuTh CUTYallui0 B BUAE UTPHI.
Kak Beiurpars?

6. YueOHO-MeTOAU4YecKOe U MHPOPMAIUOHHOE o00ecTiedeHne TN CIUTITUHbI
6.1 Cnucox HCTOYHHUKOB M JINTEPaTypbl

Jlutreparypa

OcHosHas

1. Bentuens E. C. MccnenoBanue onepanuid: 3a1a4u, MPUHLIUIIBI, METO0JIOTHA : [y4el. mocoOue ass
crynentoB Bry30B] / E. C. Bentuens. - U3na. 4-e, ctep. - M.: Beicur. mk., 2007. - 206 c.
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2. MatemMaTu4eckue METOAbI M MOJENU HCCIEeIOBaHMs OIepaluii: yueOHHK JJs CTYACHTOB BY30B/
[Konemaes B. A. u ap.] ; mox pen. B. A. Konemaesa. - M.: KOHUTH, 2008. - 591 c.

3. KonobGamkuna JI. B. OcHOBBI Teopuu urp: yueGHOe MocoOHe i CTYAEHTOB BBICIIMX Y4YEOHBIX
3aBesieHUH, oOydarommxcsi no HampaBieHuto 231300 - Ilpuknagnas warematuka / JI. B.
Konobamkuna. - 3-e u3a., ucnp. u nom. - Mocksa: BUHOM. Jlaboparopust 3Hanwmii, 2019. - 195 c.

4. llarun B. JI. Teopus urp: Yuebnuk u npaktukym / B. JI. lllarun. - 2-e u3n. - DNeKTpoH. JaH. -
MockBa: M3marensctBo FOpaiit, 2019. - 223. - (ABTopckmii yueOHHK). - Pexum poctyma:
https://www.biblio-online.ru. - ISBN 978-5-534-03263-5

5. Hlwnosckas, H. A. Teopus urp: yueOHMK u mnpakTukyM mns By3oB/ H. A. IllunmoBckas. —
Mocksa : UznatensctBo FOpaiit, 2024. — 318 ¢. — (Bricmiee o6pazoanue). — ISBN 978-5-9916-
8264-0. — Texkct : snexkTpoHHbIi // OOpaszoBatenbHas miatdopma HOpaiir [caiit]. — URL:
https://urait.ru/bcode/537322 .

6. HaGatoBa, J[. C. MaremaTnueckue M HMHCTPYMEHTAJbHBIE METOJbl MOJAEPKKH MPUHATHS
peuieHuit : yueOHUK U mpakTtukym it By3oB/ JI. C. HabatoBa. — Mocksa : M3narensctBo HOpaiiT,
2023. — 292 c. — (Bsicuiee obpazoBanue). — [SBN 978-5-534-02699-3. — TeKcCT : 2JIeKTPOHHBIHN //
O6pazoBatenbHas wiatrdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511200 .

JlononnumenvHas

1. Hluxun E. B. Marematudyeckue MeTO/bl U MOJAETH B YNpaBJIEHUH : y4eO. mocodbue ajsi CTyJCHTOB
ynp. cnenuansHoctel By30B / E. B. [llukun, A. I'. Uxaptumsunu ; MI'Y um. M.B. Jlomonocosa. - [3-e
u3n.]. - M. : leno, 2004. - 437 c. : puc., Tabm. - (Knaccuueckuil ynupepcurerckuil yueOHuK). - Ha Tur.
JI. ¥ 001. Takke: MI'Y um. M.B. Jlomonocosa 250 net. - ISBN 5-7749-0374-5 : 211. +2002, 2000

2. CemenoB, B. A. Matemaruueckrue MeTOJbl B TYMaHUTapHBIX HCCIIEAOBAaHUAX : yueOHOEe mocodue
st By3oB/ B. A. Cemenon, B. A. Makapuauna. — Mocksa : M3garensctBo [Opaiit, 2024. —
250 c. — (Bwicmiee o6pazoBanue). — ISBN 978-5-534-15194-7. — TekcT : DSNEKTPOHHBIA //
O6pazoBatenpHas wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/540532 .

6.2 Ilepeyennb pecypcoB HHPOPMANMOHHO-TEICKOMMYHUKANMOHHOM ceTH « UHTEpHET.
OnexkTpoHHas OMbIMOTEKA /1JIsl BY30B M CCy30B.- biblio-online.ru
HanmonanesHas snekrponHas oudnuorexka (HOb) www.rusneb.ru

ELibrary.ru Hayunas snextponHas 6ubnamnoreka www.elibrary.ru

6.3 Ilpodeccnonasibubie 0a3pl JaHHBIX H HH(POPMAIMOHHO-CIIPABOYHbIE CHCTEMBbI

Jloctyn k npodeccroHanbHbIM 6a3aM naHHBIX: https:/liber.rsuh.ru/ru/bases

WHpopManoHHbIe CIIPABOYHbIE CUCTEMBI:
1. Koncynsrant Ilmroc
2. Tapant

7. MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHne TUCHUIINHBI

Hns  obecrneueHuss  TUCHUIUIMHBI  HUCHOJB3yeTCsl  MaTepuaibHO-TEXHUYecKas  0aza
00pa30BaTEeNIbHOTO YUPEXKJICHUSA: Y4YEOHbIE ayJAUTOPUU, OCHAIIEHHBIE IOCKOH, KOMIIBIOTEPOM WIIH
HOYTOYKOM, TPOEKTOPOM (CTAallMOHAPHBIM WJIM TIEPEHOCHBIM) [UIsI JEMOHCTPAlUUd Y4eOHBIX
MaTepUasoB.

CocraB nmporpaMMHOT0 00E€CTICUCHHS:
1. Windows
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2. Microsoft Office
3. Kaspersky Endpoint Security

8. O0ecnieuenune 00pa3oBaTEJbHOIO MPOLECCA NJISA JHUI ¢ OTPAHNYEHHBIMH BO3MOKHOCTSAIMH
310POBbSI U HMHBAJIN/I0B

B xome peanmuzanuy JUCHMIUIMHBI HCHOJB3YIOTCSA CIEAYIOLIME JOMOJHUTEIbHBIE METO]IbI
o0ydYeHHsI, TEKyIIero KOHTPOJS YCHEBAEGMOCTH W TIPOMEXYTOYHOW AaTTeCTallid OOYyYaromuxcs B
3aBUCUMOCTH OT UX WHAMBHUIYaJIbHBIX OCOOCHHOCTEM:

® ISl CIIENBIX M CIA0OBUAALINX: JIEKIMH OQOPMIISIOTCS B BHJE DJEKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C TIOMOIIbI0 KOMIIBIOTEPA CO CHELUATU3UPOBAHHBIM HPOTPAMMHBIM OOECIIEUCHHEM;
MUCHMEHHBIC 3a/IaHUsS BBITMOJHAIOTCS Ha KOMITBIOTEpE CO CHEIHATH3HPOBAHHBIM TPOTPAMMHBIM
o0ecrieyeHMeM MM MOTYT OBITh 3aMEHEHbl YCTHBIM OTBETOM; OOECHeuMBaeTCs HMHIUBHIYaJIbHOE
paBHOMepHOe ocBemieHne He MeHee 300 JIOKC; I BBIMOJHEHUS 3aJaHUs TpU HEOOXOAMMOCTH
IPEJOCTABIISAETCS YBEIMUYMBAIOIIEE YCTPOWCTBO; BO3MOXKHO TAaK)X€ HCIOJIb30BaHWE COOCTBEHHBIX
YBEIIMYUBAIONINX YCTPOUCTB; MUCHMEHHBIC 3a/IaHMsI O(OPMIISIFOTCS YBEIIMYCHHBIM MPpU(TOM; SK3aMeH
1 3a4€T MPOBOASATCS B YCTHOM (JOpME MIIM BBINOJIHSAIOTCS B MMCbMEHHOM (hopMe Ha KOMIIbIOTEpE.

® ISl TIYXUX W cHa0OCHBIIIANINX: JIEKIUH O(QOPMIISIFOTCS B BUAE 3JCKTPOHHOTO JOKYMEHTA,
au00  IpPeNoCTaBiIAETCS  3BYKOYCWIMBAIOLIAs — ammapaTypa HMHAMBUAYAJIBHOTO  IOJb30BAHUS;
MUCHMEHHBIC 33JaHWSl BBIMONHSIOTCS HAa KOMITBIOTEpE B NHCHMEHHOH Qopme; dK3aMeH W 3a4éT
IPOBOJATCS B MUCBbMEHHOM (hOopMe Ha KOMITBIOTEPE; BO3MOXKHO IIPOBEIeHUE B (DOpME TECTUPOBAHUS.

® ISl JIUI] C HAPYUICHUSMHU OIOPHO-ABHTATEIFHOTO ammapaTa: JEKIUH O(OpPMIISIOTCS B BHIEC
AJIEKTPOHHOTI'O JIOKYMEHTa, JOCTYIHOTO C TIIOMOIIbIO KOMIbIOTEpA CO CIELUAIN3UPOBAHHBIM
NPOTPAMMHBIM ~ OOecClieueHHeM; THChMEHHbBIC 3a/laHUsl  BBIOJNHSIOTCS Ha KOMIIBIOTEPE CO
CIEeLMAIM3UPOBAHHBIM NPOrPaMMHBIM 00€CIIeUeHUEM; IK3aMeH U 3auéT MPOBOJATCS B YCTHOH (hopme
WM BBITIOJTHSIOTCS B MTMCBMEHHOM (DOpMe Ha KOMITBIOTEpE.

ITpu HEOOXOIMMOCTH MpelyCMaTPUBAETCS YBEIUYEHUE BPEMEHH [T TOJArOTOBKH OTBETA.

[Iporienrypa mpoBeneHHUsS MPOMEKYTOYHON aTTECTAIlMH Uil O0yYaroIIUXCs yCTaHABJIMBACTCS C
y4€TOM MX MHIUBHIYaJTbHBIX NCHXo(u3nueckux ocoO0eHHOCTe!. [IpoMexyTouHast aTrecTanus MOXeT
MIPOBOJIUTHCS B HECKOJIBKO ITAIIOB.

IIpu mnpoBeneHMH MpPOLENYyphl OLEHUBAHMUS pPE3yJbTaTOB OOyuYeHHs MpeaycMaTpuBaeTCs
MCTIOJIb30BaHNE TEXHUYECKUX CPEJICTB, HEOOXOIMMBIX B CBSI3U C WHAMBHYaJbHBIMH OCOOCHHOCTSIMHU
oOyJarommxcs. OTH CpelCTBa MOIYT OBITh IPEJOCTABICHBI YHUBEPCUTETOM, HJIH MOTYT
HCTIOJIB30BATHCS COOCTBEHHBIE TEXHHMUYECKHE CPENICTBA.

[TpoBenenne mpouenrypsl OLEHUBAHHUS PE3YJIbTATOB O0YYEHHS JOMYCKACTCs C MCIOIb30BaHHEM
JTVICTaHITMOHHBIX 00pPa30BaTENBHBIX TEXHOJIOTHH.

ObecneunBaeTcs AOCTYN K HH(GOpPMAIMOHHBIM U OubnmorpaduyeckuM pecypcam B CETH
WuTepHeT 1 Kakoro odydaronierocs B popMax, alaiTHPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U
BOCIIpUATHA UH(OpMannu:

® ISl CIenbIX W CHabOBUIANIMX: B TEYaTHOW (opMe yBETWMYEHHBIM MPUPTOM, B (dopme
AIIEKTPOHHOTO IOKYMEHTa, B opMme aynuodaiina.

® JUIS TIyXUX M cIa0O0CTBIIanuX: B IeyaTHoi Gpopme, B popMe IIEKTPOHHOTO TOKYMEHTA.

® 111 00y4aIOmUXCsl C HApYIICHUSIMH OTIOPHO-/IBUTATEIBLHOTO amliapara: B e4aTHoil gopme, B
(dbopMe ATEKTPOHHOTO JTOKYMeHTa, B hopme ayaunodaiina.

VYyebHble ayAUTOPUU JJII BCEX BHJIOB KOHTAKTHOM M CaMOCTOSITEIBHOM pabOTHI, Hay4dHas
OuONIMOTEeKa W WHbIE TMOMEHICHHS Ui OOYy4YeHHMsS OCHAIEHBI CIEIUAIbHBIM O00O0pYJIOBaHHEM U
Y4eOHBIMH MECTaMH ¢ TEXHHYECKUMHU CPEJICTBAMHU O0yUCHUSI:

® ISl CJETbIX M CIA0OBUSAIINX: YCTPOMCTBOM JUIsl CKAHUPOBAHUS U YTeHUS ¢ kamepoil SARA
CE; mucnineem bpaits PAC Mate 20; npuntepom bpaiinsg EmBraille ViewPlus;

® I TIYXUX M CJa0OCTBIIIAIINX: AaBTOMATU3HPOBAaHHBIM pabo4YMM MECTOM sl JIIOCH ¢
HapyIICHUEM CITyXa U CIa00CTBIMIANINX; aKyCTUYECKUN YCUIIUTEINb U KOJIOHKU;
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® s OOYyYarOIIUXCS C HApPYyIICHUSMU OMOPHO-ABUTATEIBHOIO ammapara: IepeaBHKHBIMH,
peryiupyeMbiMu dproHomMudeckumu naptamMmu CH-1; KOMIOBIOTEpHON TEXHUKOW CO CIEIUaIbHbIM
MIPOTPaMMHBIM 00€CTICYeHUEM.

9. MeToanuecKkne MaTepHaJIbl

9.1 IlnnaHbl NPAKTHYECKUX 3AHATHI

Tema 1. MaTpu4HbIe MTPbl, YUCThIE¢ U CMELIAHHbIE CTPATErHH.

dopma npoBeieHHsI — pellieHNe TUIIOBBIX 3a7a4 JUIsl 3aKpeIuieHus: 1 (GOpMUpPOBaHMs 3HaHUH, YMEHUH,
HABBIKOB.

IIpumepnvie 3a0ayu 0 peuieHus:

1.Urpoku A u B BeIOuparoT 1ienple yucia 1 U j U3 MHOXKecTBa {1,...,n}., Ipyu 3TOM UTPOK A
BBIMrpBIBaeT y urpoka B senmmunnyli — 71 . Onpenenuts tun urper. Hanucars MaTpuily BBIMIPBIILEH.
2. MccnenoBaTh MaTpUIbl BBIUTPBILIEH HA HAJIMYKE CEJIOBOM TOUKH JJI1 aHTArOHUCTUYECKOM UTPBI

5 0 e B 4 0 3% B 5 0 38
. 5 3 6 6. 4 6 -1 4 :

2 1 133 ¢ 3 ¢ <3
B c4 3 -1 4= c3 4 2 1=
3 -3 ld G - o =
& 1 -2 7g4 &6 7 -24

& -3 5 -206

) 8 -2 7 0:
. . 20 -26 ¢ ;

3. Pemmts urpy ¢ Matpuiiei BeIUrpoimeii: 1) g {3 =3,2)¢-2 6 -4 7 3.
o1 2 0 4C

g —=

g€l 5 -5 64

4. Apmus A, umeromiasi OJIMH CaMoJIET, MOYKET HAalPaBUTh €r0 B aTaKy Ha OAHY U3 Tpex Leneil. Apmus
B, oGnagaromas e€IMHCTBEHHBIM 3€HUTHBIM OpYJIMEM, MOXET YCTaHOBUTb €ro [yl OJHOH U3
BO3MOXXHBIX Leiei. Ecnu nens He 3amuiieHa, oHa Ipu arake paspymaercs. LleHHocTh nenei
cocraBmster 3-10%, 2- 108, 1-10% COOTBETCTBEHHO. A CTPEMHTCS MaKCHMHU3HMPOBATH YIIEpO

OT HamaJieHusi, a B CTPeMUTCS €ro MHHUMHU3UPOBaTh. [lOCTpOWTE TEOPETUKO- HIPOBYHO MOJICIH
3a7a4H.

Tema 2. AHTATOHMCTHYECKHE UTPbI ¢ 0€CKOHEYHBIM YU CJIOM CTPaTeruii.

dopma npoBeieHHs — pellieHNe TUIIOBBIX 3a7a4 JUIsl 3aKpeIuieHus 1 (GOpMUpPOBaHMS 3HaHUH, YMEHUH,
HaBbIKOB.

Ilpumepnvie 3a0auu 015 peutenus:

1. Onmcars npsmoe npousseneHre MEOKecTB AuB: AXEB e

1),B={ap}, 2) A=0[01] B=[-21] (26)

3),B={to.w} 4) A=[011U[35], B=[-21]
2. Pemmnth OeckoHeuHyI0 aHTaroHucTHaeckyr urpy I'=<X=[0,1], Y=[0,1], F(x,y)>, raue
1) F(x,y)=xty,2) F(x,y) =x-y, 3) Fx,y)=y-x,4) F=.

Tema 3. bumaTpu4Hble UI'PbI.

dopma npoBeieHNs — pelIeHre TUIIOBBIX 3a/1a4 7S 3aKperuieHns U GOpMUPOBAaHUS 3HAHUN, YMEHUH,
HaBBIKOB.

Ilpumepnvie 3a0auu 0ns pewtenus.
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1.I/ICCJI€‘,Z[OBE[TL Ha paBHOBCCHC I10 H3H.Iy B UUCTBIX U CMCIIAHHBIX CTPATCTUAX U Ha OIITUMAJIbHOCTDb

s, 2) (0, o)

o [lapero B YHUCTBIX CTpaTErusax g( =,
4, 4) [ 95

B

2

B

3

Bl
A #2,3) (6,1) (3,2)6
A, 8(7,2) L5 (4D
4,¢(L4) G (63)=
4,866 1,2 6Dg
2. Ha pblHKE IpUCYTCTBYIOT JIB€ (PUPMBI C OJUHAKOBOW MPOIAYKIMEH U OIMHAKOBBIM TOBAPHBIM
oobemoM V. Kaxxaas pupma MokeT BHIOPOCHUTH Ha PHIHOK JIMOO MOJHBIN 00beM MpoayKiuH, 1u6o 0.5
V. Ecnu ogHa ¢pupma BbIOpachIBaeT MOJMHBIN 00beM IpoAyKuuu V , a apyras ¢pupma BeIOpachIBaeT
0.5 V, To nepBas noiy4aer NoaHbIH 00beM mpudsLn -100%, a apyras ¢pupma nomydaet Tosbko 30%
npuObun. Ecniu 06e pupMbl BBIOpACHIBAIOT MOJMHBIA  00BbEM NMPOIYKIUH, TO MOXy4atoT o 15%
npubsu. Ecin 06e ¢pupmel BeiOpaceiBatoT 1o 0.5 V, To 00e nomydatot no 50% 3amnnaHupoBaHHON
MPUOBUIH.

IIpencraBUTh TEOPETUKO-UTPOBYIO MOJEIb 3aJa4H.
3. U3BUPATEJIbHBIE BJIOKU
B ropone N ¢opmupyercst aBa u3OuparenbHble OJIOKa A NPEACTaBICHUS B 3aKOHOAATENIbHOE
cobpanue. Kaxapiit 3 6J10KOB MOXKET BbIOPATh OJIHY U3 TPEX OpUEHTAIHI:
«IIpasas» (I1), «JIeBas» (JI), «Oxonornueckas»(D). OObIYHO MpaBasi OpHUEHTALMS IPUBJICKAET
30% wu3buparenei, geBas —aHaIoruaHo, 50%, skomoruyeckas -20% uzOupaTenei.
Ecnu 610ku BbIOMpPAlOT OJUHAKOBBIE OPUEHTALMHU, TO r0J0CA, COOTBETCTBEHHO, JAEIATCS MOPOBHY.
Ecnu 6110ku BBIOMpAIOT pa3Hy0 OPUEHTAIIHIO, TO KaXKIbIH MOJYYUT CBOIO JOJI0 rojocoB. Llens 6oka;
MOJIyYUTh MaKCUMaJIbHO BO3MOXKHOE KOJINYECTBO I'OJI0COB.
[IpencraBUTh TEOPETUKO-UTPOBYIO MOJIEIb 3a/1aUH.

4. ®upma MOXKET BBIIIYCKAaTh BHICOKOKAYECTBEHHBII, HO 10pPOroi TOBap U IpoJaBaTh €ro 1o LEHe P,
win Oosiee JEHIeBBIA O IIEHE M, HO CO 3HAYUTEJIBHO XyAIIUM KauecTBOM. [lokynaTenb MOXeT
MOKyIaThb BTOPOCOPTHBIA TOBap MO IEHE, KOTOPbIM OBICTPO BBIXOAUT M3 CTPOS U HPUXOIAUTCA
MOKYNAaTh aHAJOTUYHBINA TOBap MO LieHe M wiu He mokynaTh ToBap 3Toi ¢upmsbl. [IpencraBere 3Ty
CUTYaLMIO B BUJIE UTPBI U MPEUIOKUTE ONTUMAJILHOE PEILICHUE.

Tema 4. Ilo3numoHHbBIC UTPBHI.

dopma npoBeieHNs — pelIeHre TUIIOBbIX 3a/1a4 JIJIs 3aKpeIuieHns 1 GOpMUPOBAHUS 3HAHUN, YMEHUH,
HAaBbBIKOB.

Ilpumepnvie 3a0auu Onsa peuienus.

1.Urpok A BeIOupaeT oaHo U3 uncen 1 u 2, 3aTemM Urpok B, He 3Has pe3ynbraT BeIOOpa A, BEIOMpaeT
oano u3 uncen 1 u 2. [locne urpoka B urpox A, 3Has Bei6op B, u 3a061B cBO BeIOOp Ha | miare,
BbIOMpaeT oaHo u3 urcen lu 2. [locne 3 mara urpoku A u B nony4aroT BeIMTpHIIIN

w(1,1,1) =w(1,1,2)=wW(1,21)=w({@,2,2) =W(2,1,1) = W(2,1,2) = W(2,21) = W(2,2,2) =
w11)=-2,w{@,1,2)=4wW(Q,21)=1W(Q,2,2) =—-4,W(2,11)=3,
wW2,1,2)=0W(221)=-3,W(222)=5

Hapucosats rpad urpsl, ykasatb nHGOpMaIMOHHbIE MHOKECTBA. [IpoBecT HOPpMATU3AIHMIO UTPHL, T.€.
OTIpEeIeNIUTh CTPAaTErnu UTPoKoB A, B, Beimucath OuMaTpuIly BBIMTPHIIIEH, TPOBECTH €€ UCCIIEIOBaHHe
B YHMCTBIX CTpPATErusX Ha paBHoBecue no Hamy, ontumansHocTs 1o Ilapeto.

2.I1epBbIif X01 MPOU3BOIUTCS CITy4aiHO: UTPOK () BRIOMpaeT uncio 1 wim 2 ¢ paBHBIMH
BEpOSATHOCTSIMH. BTopoii Xxoa aenaetr urpok A: BeIOMpaeT ogHO U3 unceln | u 2, He 3Has pe3ysbTaT
BbIOOpA Ha IpeaplyeM xoe. TpeTuit Xo nenaet urpok B: oH 3HaeT pe3ynbraT BhIOOpa B IEPBOM
X07ie, He 3Hasl pe3ysbTaT BeIOOpa A, BeIOMpaeT o HO U3 uncen | u 2.

ITocne 3 mara urpoku A u B 1ojry4aroT BEIMTPEIIIHT

w(1,1,1) = W(1,1,2) = wW(1,21) = W(1,2,2) = W(2,1,1) = W(2,1,2) = W(2,21) = W(2,2,2) =
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Hapucosats rpad urpsl, ykazatb nHGOpMaIMOHHbIE MHOKECTBA. [IpoBecTH HOpMATU3AIHMIO UTPHI, T.€.
OTpeeNIUTh CTPATEruu UTPoKoB A, B, BeImucaTh OMMaTpUIly BHIUTPHIIIEH.

3.IlepBslii X0 MPOU3BOAUTCSA CiIy4aiiHO: urpok Q BeiOupaer uncio x= 1 ¢ BeposiTHOCTHIO p=0,3

umn  x= 2 ¢ BepositHocThio p=0,2. Eciii x=1, To Ha BTOPOM X0 UTPOK A: BEIOUPAET YUCIIO } U3
yucen | u 2, a Ha TpeThbeM Xoje Urpok B BeiOupaer uncio z u3 yucen 1 u 2, He 3Has y , HO 3HAs X.
Ecnu x=2, To Ha BTOpOoM Xoz€e Urpok B BeiOMpaeT uncio y u3 unucen 1 u 2, 3Has pe3yabTar ciay4yailHOro
BbIOOpa Ha IEPBOM XOJI€, @ Ha TPEThEM XOJIe UTPOK A BBIOMPAET YMCIIO Z U3 MHOXKECTBA yucen 1 u 2,
3Has X, HO HE 3Has ) .

Hrpokn A u B nomy4aroT BBIUTPBIILIN

HapucoBats rpad urpsl, ykazats nHpopMalMoHHbIe MHOXKeCTBA. [IpoBecTH HOpMaNHU3aIUIO UTPHL, T.€.
OIIPENIENIUTh CTPATErK UTPOKOB A, B, BeIucath OMMaTpPHUILy BBIMTPHIIICH.
4. B xyue 20 xamueit. J[Boe mo odepeau OepyT M3 Ky4d MO OJIHOMY WJIM IO JIBa KaMHsI 10 CBOEMY
BbIOOpY. IIpourpeiBaer Tot, KoMy Hedero Opath. Kak Bemrpars? A eciu B kyue 21 kameHb?
5. a) merotcs nBe kyuku kKoHpet, B HuX: -20 u 21koHdeTa. /[Boe UrparoT Tak: 3a OJUH XOJ HY>KHO
ChECTb OJIHY KYUKY, a IPYTYIO [IOJIEJIUTh HA JIBE HEOOSA3aTEIbHO PABHBIE KYyUKH.
[IpourpsiBaeT TOT, KTO HE CMOKET cJlieJIaTh ouepeaHon xoa. Kak Beurpars?
0) NmeroTcs aBe Kydykd KOH(QET, B HUX: - m U 1 KoH(eT. /[Boe UrparoT Tak: 3a OJUH XOJ HYXHO
ChECTb OJIHY KYUKY, a IPYTYIO [TOJICTUTh HA JIBE HEO0S3aTeIbHO PABHbBIE KYyUKH.
ITpourpbIBaeT TOT, KTO HE CMOXKET C/eJIaTh ouepeHoM xo1. Kak BeurpaTs?
6.Ha preiake nmerotcs ase pupmel A u B. @upma A - nuaep B 310l 006J1aCcTH, OHA MPUHUMAET PEIICHUE
peKiIaMupoBaTh HEKOTOPbI ToBap. [pyras ¢upma B mpuHumaer pemieHue pekIaMHpOBAaTh CBOM
aHAJIOTUYHBINA TOBAp, MMes Brepeaun hpupmy A.
Ecnu ¢upma A pexiamupyeT cBOM TOBap, a BeJie 3a Hell pupma B Taxke pekiamupyer cBOil ToBap,
To Bemrpeimd ¢upmMa A m B paBaer 40 m 30 . Ecniu A pexnmamupyer cBoi ToBap, a B He
peKIamMHupyeT, To BeIurpellin A u B, cootBeTcTBeHHO, 70 1 25.
Ecimm A He pexitamupyeT cBOi TOBap, a B, 3Hast 3TOT (dakT, pekiiaMUpyeT CBOM, TO
BRIMTpBIIN A U B, coorBeTcTBEHHO, paBHbI 60 1 40.
B ciyuae, kornma A He pekilaMHpyeT CBOUM TOBap, W, 3Hasl 3TO, B Takke He pekiIaMUpyeT CBOW TOBAp,
BRIMTPBIIIN A U B, coorBeTcTBEHHO, paBHbI 80 1 45.

[TocTponuTts MOAENH MO3UIIMOHHON UTPBI M IPOBECTH HOPMATU3ALIHIO.
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[Ipunoxxenue 1. AHHOTaLUA
paboueil mporpaMMsbl AUCLUIIIIHHBL

AHHOTALIMSA PABOYEH NPOT'PAMMBI JIJUCHUILJIAHBI

Jucuumnnna «MaTemaTtudeckass TEOpHsl Urp» peanusyercs Ha (akyibreTe MH(POPMALMOHHBIX
cucteM u 6e3onacHocTH Kadeapoi pyHIaMeHTaaIbHON U MPUKIIAIHON MaTEMAaTHUKH.
Llesib IMCHMIIMHBIL: OBJIAJICHUE TEOPETUUECKUMH U MPAKTHUECKUMH OCHOBaMM HayKH, IPHOOpETeHHE
HaBBIKOB WCIIOJH30BAHUSI MAaTEMaTHUYECKOW TEOPUH WI'P B BOSHHUKAIOIIUX PEATBHBIX M MPAKTHYECKUX
3ajJjauax MOBCEHEBHOM KU3HMU.
3amaun: oOy4YUTh CTYIEHTOB CTPYKTYpE MPHUKIAIHOTO MBIIIICHUS; METOJaM IMPHHATHUS PEHICHUH B
YCIIOBHSIX ONPEEIEHHOCTH; METOJaM MIPUHATHUS PEIIeHUH B yCIOBUAX YaCTUYHON HEONPEAETICHHOCTH;
METOAaM TPUHATHS pPEMICHHH B  YCJIOBUSX TIOJHOH  HEONPENEeNeHHOCTH; IIAHWPOBAHUIO
XO3AUCTBEHHOHN NEeATENbHOCTH; IMJIAaHUPOBAHUIO (MHAHCOBOM JEATENBHOCTH; IMOBEACHUIO JIIOJAEH u
¢upM B yCcIOBHAX KOH(IIMKTOB; HAyYUTh CTYACHTOB OPHUEHTHPOBATHCS B COBPEMEHHBIX MpoOiIemMax
TaKuX 00JIacTe, KaK IUIAHUPOBAHHE JEATEILHOCTH B YCIOBUSAX HEONPEAEICHHOCTH, C YUETOM OOIIUX
M YaCTHBIX TPEANOUTEHHN NEHCTBYIOMNX CYOBEKTOB; ()OPMHPOBATH CTPATETMH W OIEHWUBATH MX
3¢ PEKTUBHOCTD; BBHIIOIHITH MOCTAHOBKY M (popMaiM3alyio 3aad NPUHATHS PEeIeHHH B Pa3IM4YHbIX
YCIIOBHSIX; IPUMEHSATH METO/IbI TEOPUH UTP B SIKOHOMUYECKOH 00CTaHOBKE; paboTaTh B KOMaH IE.

JucuumurHa HarpasieHa Ha (pOPMHUPOBAHUE CIIETYIOIUX KOMIIETEHIIHM:

e JIK-2.CnocoOeH BBIIETATH, (POPMYIMPOBATH BO3HHUKAIOIINE B PE3YJIbTAaTe CaMOCTOSTEIHHON
Hay4YHOH JesTeIbHOCTU WIn JeSITeIbHOCTH Hay4HBbIX, MIPOU3BOJICTBEHHBIX,
aJIMUHUCTPATUBHBIX YUPEKICHUNA 3a7]a91 WITH 1T0/1331a9H /ISl PEIICHUS TeKYIINUX MPOoOIIeM.

B pesynbraTe 0CBOCHUS NUCLUILIMHBI 00YYatOIUiiCs JOIKEH:
3Hamb: OCHOBHBIE MaTEMaTHYECKHE CBEICHUS O IBYMEPHBIX (PYHKIHUAX, IMEIOIINX CEUIOBYIO TOUKY,
OPUHIUIBL  PElIeHUs]  aHTarOHUCTMYECKMX  MAaTpPUYHBIX  MIp,  CIOCOOBI  KJIacCH(pHKALUU
MaTeMaTHYECKUX 3a/la4 B TEOPHH UTP; COBPEMEHHBIE METOJBI PEIICHUS MAaTEMaTHYECKHX HTPOBBIX
3ajiay, HaIlpaBJeHUs HHPOPMATHU3ALMU U ABTOMATH3alMU B 337]a4aX TEOPUU UTD.
Ymems: pewate 3amauM MaTpUUHBIX Mrp (C MCIOJNB30BAHMEM JIMHEHHOTO MPOrpaMMHpPOBAHUS),
KOHEUHBIX UTP C HEPEPBIBHOW (DYHKIMEN BBIUTPHILIA.

Brademv: ~ HaBBIKAMH KJIACCU(HUKAIMA WIP MO CTPATETHsAM M JJIEMEHTaM, II0 MHOXXECTBY
Y4acTBYIOIIMX B HEM JEHCTBYIOIIMX Hayall, Ha3blBAEMBIX KOAIULUAMHU [EHUCTBUS; CEMEUCTBY
MHOXECTB ~ CTpPAaTerMid  KaKJIOM U3  KOAJIMUUH  JIEeUCTBUSA; MHOXECTBY  CHUTyallUH;
MHOJKECTBY 3aWHTEPECOBAaHHBIX HAauyajl, Ha3bIBAEMbIX KOAJIMLHAMH HHTEPECOB; CEMEHNCTBY

OTHOILICHUH, BBIPAKAIOIMIMX MPEANOYTCHUS MEXKAY CUTYAMSIMU I KOAJTUIUH HMHTEPECOB, a TaKKe
M3YUYEHUs CIOKHBIX CUCTEM M OIPEAEIICHUS UX CIOKHOCTH.
Paboueit mporpamMmoi TpeayCMOTPEHBI CIEAYIOIIUE BBl KOHTPOJS: TEKYIIUH KOHTPOJIb
ycrneBaeMocTd B (hopMe KOHTPOJIBHBIX paboT, MPOMEKYTOUHAsI aTTecTalus B opMe dK3aMeHa.
OO01mast Tpy10€MKOCTh OCBOSHUS TUCIIUTUTHHBI COCTABIISIET 3 3aUE€THBIC STUHUIIBL.
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ITpunoxxenue 2

JIUCT UBMEHEHHU!

No | Texkcr akTyanuzanuu uinu npuiaraeMbii Kk PIT/] nokyMmeHT,
coJiepKalui H3MEHESHHUS

Hata

Ne
MIPOTOKOJIA

' Ons ON BO maructpatypbl MamMmeHeHus Tonbko 3a 2020 r.




