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1 HanMeHoBaHHe AUCHMILINHEI

b1.0.02.07 «Teopus urp»
2.Ilepevyens MIAHMPYEMBIX pe3yJbTATOB OCBOEHUsI 00pa30BaTelbHOIl MpPOrpaMMmbl ¢
yKa3aHMeM HHIMKATOPOB MX JOCTH:KEHHSl M IUIAHHPYeMbIX pe3yJbTAaTOB O0y4YeHHsI IO

AUCIHHUIIINHE

Jucuunnuna 51.0.02.07 «Teopus urp» obecrieunBaeT HHCTpyMEHTapuii GopMUpoBaHUs
cnenyromux kommnerenuuii: [TIKH-1.

Tabnuna 1 — Komnereniun, popmupyeMble B pe3ynbTaTe U3ydyeHus: AMcUuIInHel « Teopus urp»

PesynbTaTnl 00yyeHust
(BJ1aieHUsl, yMEHUS U
Kon HaumenoBanue NuaukaTopbl 10CTHXKEHUS 3HAHHUA), COOTHECEHHbIE C
KOMIEeTeHIINN KOMTIETeHI[UH KOMTIETeHI[AH KOMIIeTEHIIUSIM i/ HHTHKATOP
aMH TOCTHKEHHUSI
KOMIIeTEeHIIHH
3HaTh. HEO0OX OIMMBIE
TIIPUEMBI nu HaBbIKH
CHCTEMHOTO aHaJm3a,
1. PaboTtaeT ¢ UCTOUHUKAMHU
00pabOTKH M CTATUCTUIECKOTO
uHdopmanum, BeIOMpaeT H
aHaJIn3a JaHHBIX JJId pEeIICHUA
OLICHUBACT MNPpUMEHHUMOCTH
HOJTyuCHHOH  HHOpMaIIY MaTeMaTHYeCKHX 3a]1ay;
v p . | Ymers:
JUIS PEIIeHUs MMOCTaBIeHHON | ~— ——
MIPUMEHSTh OCHOBHBIE
HAy4YHO-HCCIIEI0BATEIBCKUX
MOJXOMBI, METOIBI U MOJIETH
Cnocoben cobupats, | 3anad.
TEOPHUH Wrp M PELICHUs
aHAJIN3UPOBATh u
ONTUMHU3AIIOHHBIX u
CHCTEMaTH3HpOBATh  JIaHHBIC
MPUKJIATHBIX 33129
COBPEMEHHBIX HayYHBIX
HCCICAOBAaHUA B  00jacTu 3Harh:

IIKH-1 | npuxyiagHoli MaTeMaTUKUd U 6azoBere IIPHHITAIIBL
MHBOPMATHKH,  TPeOyeMBIX TPaMOTHBIX MaTeMaTHYECKHUX
s dopMupoBaHus MIOCTaHOBOK ¢duHaHCOBO-
3AKITIOUEHHEL mo | 2. OtOupaer i peuieHus | 3KOHOMHYECKUX 3a/ad,
COOTBETCTBYIOLIMM HaydHbIM | MCCICIOBATENbCKOM 3a/auH | MEPEXofa OT SKOHOMHYECKHX
HCCIIEI0BAHUAM MaTeMaTHYeCKHe METOIBl M | IIOCTaHOBOK 3a/1a4 K

MOJIENH, OCYIIECTBIISET | MAaTEMAaTHIECKUM MOJENSIM U

TIPOBEPKY aZIeKBaTHOCTH | WX aJITOPUTMBL.

MoJeNeH, aHaIu3 U | YMeThb:

HMHTEPIIPETALIIIO MPUMEHITh MaTeMaTHIECKUE

Ppe3yIBTaToB. MOAXONBl M METONBl TEOPUH
urp u HCCTIeTOBAHUS
onepanuit s OLIEHKH
3 PeKTHBHOCTH
YIPaBJIEHYECKUX PELIEHUI

3.MecTo IMCHHMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hucuumuza b1.0.02.07 «Teopust urp» OTHOCUTCSI K MOJYJIIO MaTeMaTUKU U MH()OPMATHKU
(uHpopMarMoHHBIH Monyab) HampapieHuss noarotroBku 01.03.02. «IlpuknanHas mMaTeMaTuka U
nHpopMaTUKa» MPoPUiIb «AHAINU3 TAaHHBIX U NPUHATHE PELICHUH B 5KOHOMUKE U (pruHAHCAX).

[Iporpamma wu3yueHHs] AUCHUIUIMHBI COCTaBJIEHA C YY€TOM TpeOOBaHUM, YyCTaHOBIIEHHBIX
cootBercTByonM OC BO ®unynusepcurera. V3yueHue NUCHUIUIMHBI 0a3upyeTcsl Ha 3HAHUSX,
NPUOOPETEHHBIX CTYIEHTAMU B IPOLIECCE MPEANIECTBYIOUIET0 OCBOEHHS AUCIUILINH, B TOM YHCIE



«Teopust BEpOSITHOCTEH M MareMaThdeckas CTaTHCTUKa», «AnreOpa m reoMmerpusi», «Metossl
OINTUMU3ALIMU» U JP.

B cBow odepenp, uM3ydeHHE AUCUMIUIMHBI «Teopuss UIp» MO3BOJIUT KOHKPETU3UPOBATH
IMOJIYYCHHBIC 3HAaHHA, YMCHUS, HABBIKU IPUMCHUTCIIBHO K 3aJa4aM CTPAaTCTUICCKOIo B331/IMOI[GI>1CTBI/I$I
B PAa3JIMYHBIX 001aCcTAX YKOHOMUYECKOH ACATCIIBHOCTH.

3HaHMS U HABBIKM, MOJYYEHHBIE B Ipoliecce M3Y4YeHMs TUCHMILIMHBL « Teopust urp» Oyayr
HCII0JIb30BAHBI CTYACHTAMU IIPU U3YYCHHUU MOCICAYIOMNUX AUCHUILINH, IPEAYCMOTPCHHBIX y‘IC6HI>IM
IUTAHOM, TP HANMCAHWW BBITYCKHOW KBaTM(UKAIIMOHHOHN (OakasiaBpCKOi) pabOThI, B TpoOIECcCe
pernieHus Kpyra 3a1a4d mpopecCHOHAIBHON NeATEIbHOCTH B TaJbHEUIIIEM.

Tabnuma 2 - MexaucuuIIMHapHbIe CBS3U TEM JUCLUIIIINHBI ¢ 00eCcTIeYnBaeMbIMU (ITOCIEAYIOUIIMU)
JUCHUILTIMHAMU

Ne HaunmenoBanue o0ecrieunBaeMbIxX Homepa paznenos (Tem) AaHHOH AMCHUTUTUHEL, HEOOXOTUMBIX
n/n (Tocnenyrommx) JUCUHUILINH JUISl M3Y4eHHUs1 00ecrednBaeMbIX (TTOCIIEAYIONIHNX ) AUCIUTUTHH
1 2 3
MartemaTuueckue MOZAEIU MHKpPO- U * *
MaKpOIKOHOMUKH
@DUHAHCOBBIE PHIHKH *

4.00beM AUCHUIIJIMHBI B 3aY€THBIX ¢ AUHUIIAX U B AKAJICMHUYECCKUX Yacax C BbIJACJICHUECM
00beMa ayIMTOPHOM (JIEKIMH, CEMUHAPHI) U CAMOCTOSITEJIbHOI PA00THI 00y4aI0IIUXCS

Hucuunnuna «Teopus wurp» OTHOCHUTCS K MOJIYJI0 MaTeMaTUKd U HHPOPMATHKU
(mabOpMaIMOHHBIM MOAYNb) HampasieHus noaroroBku 01.03.02 IlpuknagHas maTeMaTuka Hu
nHpopmatuka mo ouyHOW (5 cemectp) dopme 00ydeHUss 0Omass TPYIAOEMKOCTh UCIUTLIAHBI
cocrasiser 4 3au. ex., 144 gacoB, 09HO-3a04Hast hopma 0OyueHus (6 cemecTp) oOIast TpyI0EMKOCTh
JUCITUTIIMHBI COCTaBIsACT 4 3a4. e., 144 yacoB (Tabnuma 3).

Taobmua 3
TpymnoeMKOCTh TUCHUILIHMHBI « Teopus urp»

Ounas hopma oOyueHus

N Bcero Cemectp 5
Buj yye6Ho# padoThI 0 THCIUILINHE
(B 3/e M yacax) (B yacax)
4 3/e

OO0mIast TPyIOeMKOCTh TUCTIATUIAHBL 144 144
KonrakTHast pabota - AyIuTOpHbBIC 3aHATHS 50 50
Jlexkuun 16 16
CeMuHapCKHE, PAKTUUECKHUE 3aHITHUSI 34 34
CamocrosrensHas pabora 94 94
Bun Texymero KOHTpoIst JomariiHee TBOpueckoe 3aJaHue
Bui npoMexxyTo4YHO# aTTecTaiun Dk3ameH




Ouno — 3a04yHast hopma 0OydeHus

. Bcero CemecTtp 6
Bun y4yeOHoii paGoThI 110 JUCLUIIINHE
(B 3/e M yacax) (B yacax)
4 3/e

OO1mast Tpy10eMKOCTb JUCIUIITAHBI 144 144
KonrakTHas pabota - AyIUTOpHBIE 3aHATUS 28 28
Jlexuun 12 12
CeMuHapCcKue, MPaKTUYEeCKUE 3aHATUSA 16 16
CamocrosTenbHas pabora 80 80
Bu Texylero KOHTpost JloMaliiHee TBOpYECKOe 3aaHue
Bun npoMexxyTouHoi arTectanuu DKx3aMeH

5.Conep:xanue TUCHUILINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3JejiamM) IUCHUIIUHBI €
yKa3aHueM UX 00beMOB (B aKaJleMHUYeCKHX 4acax) U BUIOB Y4eOHbIX 3aHATHI

5.1.ConepxaHue TMCUMILTHHBI

Pa3nean 1. IlapHble aHTaroHMCTHYECKHE UTPHI. PelieHue B YHCTHIX CTPaTerusix

3ajaun TeopuW Wrp B SKOHOMHKE. OCHOBHBIE TOHATUS M OINPEAETCHHUS TEOPUU HID.
Knaccudukanus urp.

Martpuna BoIUTphIIeH (TUIaTexHas MaTpulla, MaTpula Urpel). YucTele CTpaTerud UrpoKOB.
CoOOTHOILIIEHHE MEXKYy MATPUIAMH BBIUTPHIIIEH UIPOKOB A W B B aHTarOHMCTUYECKOW WUTIpE.
®opMHUPOBAHKUE MATPHUILIBI BEIUTPBIIICH.

MakCUMUHHBIH 1 MUHAMAKCHBIN MPUHIMIBI UTPOKOB. [lokazarens 3(hpeKTUBHOCTH YMCTOM
CTpaTeruu Urpoka A u mokasareib Hed(P(HEKTHBHOCTH YHUCTOW CTpaTeruu Urpoka B. MakCUMUH H
MHUHHMMAaKc. HUKHASL 1 BEpXHSS LIEHA UIPhl B YUCTBIX CTpaTerusix. MakCUMUHHBIE 1 MUHUMAaKCHbIE
CTPATETHH.

Pemienne mMaTpuyHBIX UTP C CEIJIOBOM TOYKOW. YCTOWYMBBIC M HEYCTOMYMBBIE CUTYAIIUH.
Curyanuu, ynoBIIETBOPUTEIbHBIE 711 UIpOKOB. PaBHOBecHas cutryanus. CenjoBas TOYKA HWIPbI
(pynkuun  wurpsl). CenioBas Touka MaTpuipl urpbl. CBoiicTBa  paBHO3HAYHOCTH U
B3aMMO3aMEHSIEMOCTH CEJIOBBIX TOUEK.

ena urpel B ynCThIX cTpaTerusax. OntumanbHele cTparerud. llojiHOe U YyacTHOE penieHue
UTrpbl B YUCTBIX cTpaTerusx. COOTHOUIEHUS! MEXKIYy MHOKECTBAMU ONTUMAIbHBIX U MAaKCUMHUHHBIX
(MUHHUMAKCHBIX) CTPATETHH.

Pa3nen 2. Penienue urp B CMEIIAHHBIX CTPATErHsAX

Cwmemannble crpateruu. Omnpenenenue. l'eomeTpuueckass HWHTEPHpPETALMs MHOXECTBA
CMEIIaHHbIX cTpaTeruid. OnpeaeneHue QYHKIUU BHIMTPHINIA B CMEIIAHHBIX CTPATETUSIX U (GOPMYIIBI
ee mpexncrasienus. Ilokazarens sddexTuBHOCTH cMeraHHON cTpaterun urpoka A. Ilokazatens
HeA(pPEKTUBHOCTH CMEUIaHHOW cTpaTeruu Urpoka B. HukHsS v BepXHss [IeHa UTPhI B CMEIIaHHBIX
CTpaTETUsIX.

Pemenue wurpsl B CMEIIaHHBIX cCTpaTerusx. lleHa Wrpsl B CMEIIAHHBIX CTPATETHsX.
OnTtumanbHbIE CMENIaHHble cTpaTteruu. [1oJHOe 1 YacTHOE pelIeHne UTPbl B CMEIIAHHBIX CTPATETUsX.
OcnoBHnast Teopema teopun urp Jx. ®on Helimana. Kputepun u cBolicTBa ONTUMAIBHBIX CTPATErHil.
I'eoMeTpuueckas HHTEPIPETALMS MHOKECTBA ONITUMAIIBHBIX CTPATErUid. AKTUBHBIE CTPATETUH.

Penynuposanue urp. [lpunuun nomuaupoBanus. PazOnenue MaTpuIlbl UTPHI HA TTOAMATPHIIBI
CO cHenuanbHbIM cBoiicTBOM. M3oMopdHbIe 1 adduHHBIE TPeoOpa3oBaHUs UTP.

AHaTUTHYECKOE U TEOMETPUYECKOE pelIeHue urp 2X2, 2xn, mx2.

Pemenue urpsr m X N Mmeronom Ilennu-Croy.

Pemenue urps m X N npuOInkeHHbIM MeToJ0M bpayHa-PoOuHCOH.



B3auMHO  [IBOMCTBEHHBIE  33aJayd  JIMHEHHOro  mporpammupoBanus. lIpuBeneHue
AQHTAarOHMCTUYECKOM HIPbl K Iape B3aUMHO JBOMCTBEHHBIX CTAaHJIAPTHBIX 3a7a4 JIMHEHHOTO
IIPOrpaMMHUPOBAHUS.

Paznen 3. Urpsl ¢ npupoaoii

Maremaruueckass Mojzeiab UIpbl ¢ npupoaol. Ilokazarenb OnarompusTHOCTH COCTOSIHUS
npupopl. PUCK Urpoka, MpuHUMAIOIIEro penieHue. Marpuia puckos.

[Ipunatne pemennii B ycinoBusax pucka. Kpurepum baiieca m Jlammaca OTHOCHTENIBHO
BBIUTPBILIEH U OTHOCUTEIBHO PUCKOB. CUTYallUU JUIS YUCTBIX U CMELIAaHHBIX CTPATErU M.

Kpurepuii OTHOCHTENBHBIX 3HAYEHUM BEPOSTHOCTEM COCTOSHHMHA NPUPOABI C Y4ETOM
BBIMIPBILIEH U C YYETOM PUCKOB.

[IpunsTHe pemeHuil B yCloBUsIX HeonpeneneHHOCTH. O000IEeHHbIH KpUTEpUI ITecCUuMU3Ma-
ontumusMa ['ypBuna oTtHocuTenbHO BbIMrpbIIIei. [lokasarenu mneccMMusMa M ONTUMH3MaA JIMIA,
MIPUHUMAIOIIIETO PEILIECHUE.

®dopmanu30BaHHbIN BEIOOP KOAPGUIIMEHTOB 00001IeHHOTO KpuTepHs ['ypBHIla OTHOCUTENBHO
BeiArpeimieil. Kpurepuit Banbna. MakcumakcHbil kputepuil. Kpurepnii ['ypBuinia oTHOCUTENIBHO
BBIAIPBILIEH.

Kpurepunit Banpna, MakcuMakCHbIM KpuTepuil W kputepuid ['ypBHUIla OTHOCHUTEIBHO
BBIUTPBIILIEH /17151 BBIOOpA ONTUMAIbHBIX CMELIaHHBIX CTPATErHil.

OOO0OIIEeHHbIN  KpUTEpUM MeccuMu3Ma-onTUMH3Ma ['ypBHIIa OTHOCUTEIIBHO  PHUCKOB.
®opmanu30BaHHbI BBIOOP KOAIPPHUIMEHTOB 0000IEHHOTr0 KpuTepus [ypBuUIla OTHOCHTEIBHO
puckoB. Kpurepnii CaBumka. MuanMmunaHbIA KpuTepuid. Kpurepnii ['ypBuiia OTHOCHTENIEHO PUCKOB.

Kpurepuit CaBuka, MUHIMHAHHBIA KPUTEPUNA W KpUTEpHUN ['ypBUIIa OTHOCUTEIBHO PUCKOB
111 BBIOOpa ONTUMAJIbHBIX CMELIAHHBIX CTPATErvi.



5.2.YuyeOHO-TeMaTH4YeCKHil IJIaH
TeMbl AUCHMIUTMHBI ¥ BUJIBI 3aHSATHH MPEICTABICHBI B Ta0HIIe 4.
Tabnuua 4 - Pactipenenenue 0ropkeTa BpeMEHU NIPH U3YyYEHUH TUCIUTLTTHBI

Ounas Gopma 00ydeHHS

TpyaoeMKoCTh B acax

AynuTopHas pabora Dopmet
Ne Haumenosanue TeMsl (pasjena) Camocrosr|  TEKYLIETo
w/n JCIUTUTAHBI Beero CemuHapHI, elbHas KOHTPOJIS
OGmast | JIekuyu | MpakTHYECKHE | paGora | YCTICBAEMOCTH
3aHATHA
Tema 1.
3agaud  TPUHSATHS emenus.  [lapHble
1. [P P P P 18 7 2 4 11 Onpoc
QHTArOHUCTUYECKHE UTPBL: OCHOBHBIE
MOHSITHSL M OTIPE€/IIICHHS
Tema 2.
Matpuua BbIArpblIed. MaKCUMUHHBIA U Onpoc, pemenne
2. N ) 16 6 2 4 10 CUTYaIIMOHHBIX
MHWHHUMAKCHBIN TMPUHIMAIIBI HT'POKOB. 3a1au
MaTtpuuHbIe UTPBI C CEJIOBOM TOUKOM
Tema 3.
Ompoc,
3. |PemieHune urpsl B CMEHIAHHBIX CTpaTerwsx.| 14 11 2 3 3 HCKYCCHS
PenynupoBanue urp. Y
Tema 4.
4. |AHanuTHYecKoe U reoMeTpuieckoe pemenue| 16 6 3 5 10 Omnpoc
urp 2x2, 2xn, mx2.
Tema 5. Huckyceus,
5 TouHble U IPUONMIKEHHBIE METO/BI PEILICHHUST 18 7 2 5 11 pCIICHUC
" jurp mxn (metrox ller- CrHoy u bpayna- CUTYaIIMOHHBIX
PO6I/IHCOH). 3a/1a4
Tema 6. Pemenue
6. [B3auMoOCBsI3b MaTpUUHBIX Urp W JiMHEHHOro| 16 4 2 3 12 CUTYallMOHHBIX
[POrpaMMHPOBAHHS. 3amayq
Tema 7.
7. N 18 3 1 3 15 Ompoc
OCHOBHBIE ITOHSATHUS UTPHI C IPUPOIOH.
Omnpoc, perieHue
Tema 8. Poc, p
8. . 14 3 1 3 11 CHTYaIMOHHBIX
[IpuHsATHE pPEIIeHNH B YCIOBHAX pPUCKa
3a1a4
Tema 9.
9. [[punstue peteHuit B yenoBusx| 14 3 1 4 11 Omnpoc
HEOIpeIeIeHHOCTH
T3 cornacHo
B nenoM no aucuuIuinae 144 50 16 34 94 A
yaeOHOMY TUIaHy




OuHno-3a04Has popma 00yUeHHS

Tpy10eMKOCTb B 4acax

AynuropHas pabora Dopmbl
No HanmenoBanue TeMsbl (pazena) CamocTosT| TEKYLIETO
/1 |IACLMIUTAHBL Bcero CeMuHapsl, enbHAas KOHTPOJIA
OGmast Jlekiny |[MPakTHYECKHE  |paGora  |YCTIEBAEMOCTH
3aHATUA
Tema 1.
3agaun npunaTus pemenus. [lapHbie
1. A P P _ p 18 3 1 2 10 |Ompoc
AHTAr'OHUCTUYCCKUEC UTPbI: OCHOBHBIC
TIOHATHA U OIIPECACICHUA
Tema 2.
Matpuiia BeIUrpbIIeil. MakCUMHHHBIN U Onpoc, pemerne
2. " : 16 3 1 2 10 |curyanuonnsIx
MWUHUMAaKCHBIW IPUHIWIIBI UTPOKOB. a2
MaTpUuuHbI€ UTPHI C CEAJIOBOM TOUKON
Tema 3. Omnpoc
3. PellieHue UIphl B CMEIIAHHBIX CTPATETHSX. 14 4 1 2 10 HCI; o
PenynupoBanue urp. AHERY
Tema 4.
4. |AHaNIUTHYECKOE U FEOMETPUUECKOe 16 5 1 2 10 |Ompoc
eleHne urp 2x2, 2xn, mx2.
Tema S. [{uckycens,
5 TounbIe 1 TPUOTMKEHHBIE METOTBI 18 5 5 ” 10 |peweHue
" pemenus urp mxn (meton llemnmu- CUTYallHOHHBI
Cuoy u bpayna- PoOuHcon). X 337124
Tema 6. Pemenne
6. B3anMoCBsI3b MAaTPUYHBIX UTP U 16 2 1 2 10  |cuTyauMOHHBI
JIMHEITHOTO MPOTPAMMHUPOBAHMUSI. X 3a1a4
Tema 7.
7. OCHOBHBIE IOHSATHS UTPHI C 18 1 2 2 10 Onpoc
[IPUPOIOH.
Onpoc
Tema 8. o
8.  [[IpunsTHE penieHui B yCIOBUSIX 14 4 1 1 5 P
CUTYallUOHHBI
pucKa
X 3a71a4
Tema 9.
0. [IpuHsATHE perIeHnl B yCIOBUAX 14 4 2 1 5 Ompoc
HEONPEIEIEHHOCTH
JIT3 cormnacHo
B nenom 1o nucuuIuiiHe 144 28 12 16 80 yaeOHOMY
[UIAHY

5.3.Conepxanne CEMMHAPOB, MPAKTHYECKUX 3aHATHIA

]_ICJ'IL MMPAKTUYCCKUX 3aHATHH 0 JUCHUIIINHE «Teopnﬂ UIp» — 3aKpCIINICHUE TCOPECTHICCKUX

3HaHuH, popMUpOBaHNE HABBIKOB MPOBEIECHHS PacyeTOB, KOHTPOJIb BBITIOJIHEHUS 3aJaHUN 11
CaMOCTOSITEJIbHON PabOThI. 3aHATHS IPOBOJIATCS B aKTUBHOM M MHTEPAKTUBHOU (hopMax C

MIPUBJICYEHUEM BCEX CTYACHTOB K 00CYKaeMbIM BOIIPOCAM, BBIOOPY ONTHMAJIbHBIX CIIOCOOOB
peleHus MPaKTUYECKUX 33124, YTO CIOCOOCTBYET MPO(HECCHOHATIEHOMY Pa3BUTHIO JIMUHOCTH
Oynymero 6akanaBpa. CoaepkaHue NPaKTHUECKUX 3aHATHH MpesICTaBIeHo B Tadnuue S.




Tabmuna 5 — CopepikaHue CEMHHAPOB, MPAKTHYECKHUX 3aHATUH 1o aucuumuinHe « Teopus urp»

HanmenoBanue teM
(pa3mennoB) AUCIUILIHHEL

[lepeuens BompocoB ist 00CYXKICHNS! HA CEMUHAPCKUX,
MPAKTUYECKUX 3aHATUAX, PEKOMEHTyeMble HCTOUHUKH U3 Pa3JelioB §,
9 (yxa3bIBaeTcs pa3zeln U MOPSAKOBBI HOMEP UCTOYHHKA)

®opMbI IPOBEIEHUS
3aHATHI

B 1yeMm cocTouT pa3nuuue MeXIy peabHBIM KOH(IMKTOM U UTrpoii?
Kaxue ycnoBus cyiecTBOBaHUSI aHTarOHUCTUUECKOW UTPBI?
exomenoyemble UCTOYHUKY U3 pazdenos 8, 9

Tema 1. 3anaun
TIPUHATHS PpeIIeHHUS.
[TapHsie
AHTArOHUCTHYCCKUE

UI'PBI: OCHOBHBIC ITOHATHSA

[louemy B MaTpuU4HOM WIpe B KauecTBE IUIATEXHOM MaTpUIIbI
MIPUHUMAETCS] MaTPHIAa BEIMTPhIIIEH urpoka A?
B yeM cocTOUT CyTh MAKCUMUHHOI'O MIPUHIIUIIA ONTUMATBHOCTH U KaK

PasBepHyTast Gecena Hal

U OIIpe/IeNICHUsL. . OCHOBE 3apaHee
Ha3bIBACTCS BBIUTPHIII, MOJYYEHHBIH B COOTBETCTBHHM C 3TUM
Tema 2. ManHuaanHHHHOM? [MOATOTOBJIEHHOT' O
BBIUTPBIIICH. ) . [UIaHA ~ CEMHHAPCKOro
. B dem cocTOMT mojb3a CBOMCTBA PaBHO3HAYHOCTH CEIIOBBIX TOYEK
MaKkCHMUHHBIH u o 3aHATHS.
. P UX HAXOXKJICHHUH?
MHUHUMAaKCHBIN Pemenne  3amau ¢
exomeHoyeMble UCTOYHUKY U3 pazdenos 8, 9
[PUHIHITBI HIPOKOB. . MCIIONIb30BAaHHEM
qeM Ma BEPOSTHOCTEH TPUMEHEHHSI HIPOKOM  YHCTHIX
Matpuusple  urpsl  cf oo oMY CYMMa  BEPOATHOCTC PHMCHC PoKo ORI OMITBEOTEPOB.
cenoBoi ToTKOIL CTpaTeruii B CMEIIaHHOW CTPAaTeruy paBHa eAUHHLIE?
Tema 3 PCLHCHHE; HTPEL gllodemMy Hrpa B CMCIIAHHBIX CTPATEIHsIX HA3BIBACTCS CMELIAHHBIM
CMEITAHHBIX CTPATErHsX paciIMpeHreM UIphel B YUCTHIX cTpaTerusx? KakoBa cBS3b MEXIY|
PellyIlI/IpOBaHI/IC Hrp ’ LICHAMU UT'PbI B YUCTBIX U B CMCIIAHHBIX CTpaTCFI/IHX?
' [pexomenoyemuvle UCTOUHUKY U3 pa3denos §, 9
KakoBo JocratouHoe ycioBue (IPU3HAK) CYIIECTBOBAHUS CEATIOBOM
TOYKH MaTpHIIBI pa3Mepa 2X2 B TEPMHUHAX JIEMEHTOB 3TONH MaTpPHUIIBI?
Tema 4. Anamurmueckoe 170 HpeHCTaBHﬂeT.CO6OI71 rpaduk Bemmrpeinia H (P, B;.)
. rEOMETpPHYECKOe (pourpeira H (Ai, Q) ) B urpe pa3mepa 2x2?
peiene urp 2X2, 2Xn KakoBa reoMmeTpuyeckas HHTEpIIpeTalys LIeHbl UTPbl pa3Mepa M X 2 ?
1 H
mx2. Kaxkopa o0wmas unes pemenus urp merogom Hlennu-Croy?
Tema 5. Tounpie wulKaKue IPEIONOKEHHS O IPaBUIIAX IPOBEICHNUS UTPHI JIE)KAT B OCHOBE Cemunap-
npuGmmkenHble  MeTons(METONA bpayna-PobuHcon? IIMCKYCCHS/TIPOOJIEMHBI

[peIeHus urp mxn (MeToz|

Kakast MUHEMaIbHAS pa3MEPHOCTh KBAPATHBIX MOAMATPHI] B HTPe 4
x7?

i1 cemuHap. IIpoBepka

[ermmu-Cuoy u bpayna-

BBIIIOJTHCHHSA JOMaIIHUX]

POGHHCOH). Kaknm 00pa3zoM 1eHa UIPbl U ONTHMANBHBIE CMEIIAHHBIE CTPATETMH 3 namii.,

Tema 6. BsanMmocssssATPOKOB —OIpENENAIOTCS 10  ONTUMAIbHBIM — PEIISHUSM  Iapbl

MATPHYHBIX urp W/ABOMCTBEHHBIX JApPYr JpYyry CTaHAApTHBIX 3a7ad JIMHEHHOIO

THHEHHOrO nporpammupoBanusi? Kakum o0pa3oM 1o IieHe Urpbl pa3Mepa mxn u

[IPOrpaMMHPOBAHHST ONTHUMAJBHBIM CMEIIAHHBIM CTPATETHAM OOOHX HIPOKOB MOXHO
OIPEACINTh ONTUMAJIbHBIC DEIICHUS Napbl [BONCTBEHHBIX 3ajay
ITMHEHHOT O IPOrpaMMHUPOBAHUS?

eKoMeHOyeMble UCMOYHUKY U3 pa3denos 8, 9

[lepeuncianTe YepThl, XapaKTEPU3YIOIIHE HUIPHI ¢ NOpUpomor. YUTo

Tema 7. OcHoBHbie| PTDI, XAPAKTEPH3YIO P prp o
MIPEACTaBIsAET cOOO0M 00IacTh ONpeneNeHnss U MHOXXECTBO 3HAYCHUH

[TOHSTHS UTPBI o

pHPOTOf BBIMTPHII-(QYHKIIUHI B UTPE C IIPUPOIOH?

PHp : Kak ompenensiercss pUcK HEMOMYYEHUs] MaKCHMAaIbHOTO BBIMTPHIIIA
Tema 8.  [lpunsrtue . o CeMuHap-
. [IpY BBIOOpE CMENIEHHOH CTpaTeruu’?

PELIEHN B  YCIOBHUSX " MCCIIeIOBaHME.
Kakas ctpaTerns ectb ONTHMaJIbHOM BO MHOJKECTBE YHCTBIX CTpATEruil

pucKa - Pemenne 3amauy.
10 BRIUTPBINI-KpHUTEpuio baiieca?

Tema 9. Ilpunsatue|, ..

o B uém cocTouT nmpuHIMT Jlanmaca HeZOCTaATOYHOTO OCHOBAHUS?

[pEIIEHN B  YCIOBHUSX .
Uto Takoe mokazaTtenab He3((HEKTUBHOCTH YUCTON CTPATErNU IO PHCK-

HEONPEeICHHOCTH

KPUTEPHIO OTHOCHTENBHBIX BEPOSTHOCTEH?
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6. IlepeueHb y4eOHO-METOIUYECKOT0 oO0ecmedeHHsI /JIsi CAMOCTOSITEIbHON pPadoThI
o0yyaiuxcst Mo JUCHHILINHE

6.1.IlepeyeHb BONMPOCOB, OTBOJUMBIX HA CAMOCTOSITEJIbHOE OCBOEHHE TUCIHUILIMHBI,
(opMBbI BHEAYyTUTOPHOI CAMOCTOATEIHLHOI padoThI

OcHOBHas 1IeJIb CaMOCTOSITEIBHON PadOTHl CTYyJEHTA MPH M3YyYCHUU TUCHUTUIMHBI «Teopus
UTP» — 3aKPENUTh TEOPETHUECKUE 3HAHUS, MOJIyYCHHBIE B XOJ€ JEKIIMOHHBIX 3aHSTHHA, TIyOOKO
W3yYUTh, HCIOJIb30BAaB PEKOMEHJIOBAHHYIO JIUTEPATypy, a TaKXkKe JIGKIUH 10 KypCy, OCHOBHBIC
TEOPETHUYECKUE ACTIEKTHI AUCIUIUINHBI, CBSI3aHHBIE C METOIaMH [IEHOOOpa30BaHMUS.
CamocrosiTensHas paboTa CTy/IeHTa B MPOIECCE U3YUCHHS TUCITUTUIMHBI BKITFOYAET:
— OCBOEHHME PEKOMEHJOBAHHOW MPENO1aBaTeIeM M0 JaHHOW JUCHHUIUIMHE OCHOBHOM U
JIOTIOTHUTEIBHOU yUeOHOM JTUTEpaTyphl;
— U3yueHHue KOPIOPATUBHBIX 00pa30BaTENIbHBIX PECYPCOB (3JIEKTPOHHBIE YUEOHUKH,
AJIEKTPOHHBIE OMOIMOTEKH, HIEKTPOHHBIE BUICOKYPCHI U Ip.);
— BBITIOJTHEHUE JIOMAITHHX 33/IaHUI B BHJIE PEIICHHs OT/IEbHBIX 3a/1a4;
— mnouck uHpopmarun B UaTEpHETE;
— KOHCYJIBTAIIUH 110 HAHOOJIEe CIOKHBIM BOTIPOCAM;
— ydacTue B paboTe BHA€0-KiIyOa 1o kadeape u eKeroHbIX CTYACHUYECKUX HayYHbIX
KOH(DepeHIHIX;
— TIOATOTOBKY K 3a4eTYy.
Ha camocTosiTensHyr0 paboTy CTYICHTOB, 00YJArOIINXCSl OTBOAUTCS 58 yaca 1mo o9HOH popme
o0yuenus (Tabnuia 6).
Tabnuua 6 — [lepeyeHb BONpoCcoB, OTBOJUMBIX Ha CAMOCTOSATEIBHOE OCBOECHHE

HanmMenoBaHue TeM (pa3zesoB) IlepeueHb BOPOCOB, OTBOAUMBIX HA DopMbl BHEAYIUTOPHOI
JUCLUIUINHBI CaMOCTOSITEIIHOE OCBOEHHE CaMOCTOSITENILHOM PabOThI

Tema 1. 3amaunm npUHATHA

[peLeHus. ITapnble[Pa3znuunple  koopaMHaTHble U BEKTOpHO-/DopMynupoBaHUE 3alaHusl C

AHTAarOHUCTUYECKHE UTPBL:MaTpU4HBle (OPMYNbl BBIUTPHII- (YHKIMM BlyKa3aHHEM  JIUTEPaTypbl |

OCHOBHbIE MIOHSTHSA H|CMEIIIaHHBIX CTPATETUsIX. CPOKOB BBITIOTHEHUSL.

OIIpeIeTIeHUSL.

., [Kputepuii Jlanmaca onTHMaabHOCTH CTpaTeruii BO
Tema 2. MaTpu1ia BRIUTPHIIIEH. o
MHOXKECTBE YUCTBIX CTpaTEruii.

MaKkCUMUHHBIN H o .
Kputepwuii Jlanmaca onTHMansHOCTH CTpaTeTHil BO)

MUHIMAaKCHBIH IIPUHIIUIIBI .
MHOXKECTBE CMEIIAHHBIX CTPAaTErHil.

UTpOKOB. MaTpudHbIE UTPHI C o 9
MaKCUMaKCHBIN KPpUTEPUIL.

CEIJIOBOM TOYKOM. o N
MUHUMUHHBIN KPUTEPHIA.

Koncynsranuu. KoHTpos.

Bri0opounbie KOpOTKHE
MOKNamel IO pe3ynbTaTtam
CaMOCTOSITENTFHON paOOTHI.

Tema 3. Pemenwe wrpel B
CMEIITaHHBIX CTPATETHSIX.
PenyuupoBanue urp.

AHanmM3 ~ NPOTOTHNHBIX  3amad:  «Jlumemma
Y3HHKOB», «bopb0a 3a peIHKI»

Tema 4. AnaguThdeckoe u

['pado-aHamuTHyecknii MeTon AHamuTHYCCKHifPemenne 3amaq4 ¢ MPOBEPKOH
TCOMETPUUYECKOE PEIICHUE WIP

METOJI PELIEHHUS UTPEI Ha cEMHHapax
2X2, 2XN, MX2. AP P p
Mertopn llermm-CHoy 1 330291 TPUHSITHS PEIICHUS
Teopernueckas ocHOBa MeToa bpayna- Poouncon
Tema 5. Tounrslie P J1a bpayH .
[Tpumep HCIOJIB30BAHUS paspaboraHHOI
MpUOITKEHHBIE METO/IBI

[IpOrpaMMBbl, pelIeHHe 3aJa9l HeAPYKECTBEHHOTO [Pemenne 3a1ad ¢ MPOBEPKOH
MTOMJIOIIEHHS JBYX KOMIIAHUIM ¥ aHAJIN3 BBIXOJHBIX [Ha CEMHHAPAX

TaHHBIX.

Kon, peanusyromuii anroput™ bpayna- Pobuncon
B cpene Matlab

pemieHust Wrp mxn (MeTon
[lemm-CHoy u  Bpayna-
PoOuHCOH).
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Pemenre m000if MaTpUYHOW UIPbI CBENEHHEM K
[PEIICHUIO Mapbl JABOMCTBEHHBIX ApPYr JpPYTY|

Tema 6. BzanMocBs3b| 9 .
. CTaHIAPTHBIX 3a1a4 nuHelHoroPeenre 3agad ¢ MpPOBEPKOU
MAaTPUYHBIX UTP U JUHEUHOrO
MPOrpaMMHUPOBAHUS Ha cEMUHapax
[IPOrpaMMUPOBAHMUSL.

CMBICIT TCOpUA JIMHEHHOT 0 nporpaMMHupOBaHU]
KaK SKBUBAJICHTA TCOPUH MATPUIHBIX UT'D

Kpurepun BbIOOpa cCTpaTrermii mpu wurpe c

prupoIon
Kpurepuit baiieca (Bayes) (cratuctuueckui,
Br16opoyHbIe KOpPOTKHE
Tema 7. OCHOBHBIE TOHSATHS[HANOOIBILETO CPEIHEro pe3ynbrara,
. MOKJIaAsl 1O pe3ynbTaTaM
UTPBI C IPUPOIOH. MaKCHMaJbHOTO MAaTeMaTHYECKOTO  OXKHJIAHHMs)

o CaMOCTOSITENTLHOM PaOOTHI.
Mecto kputepus baiteca

Kpurepuit  Banpma  (Wald)  (meccummsma,
HAaHOOJNBIIIETO XY/IIIEro pe3y/bTaTa, MAaKCHMUHA)

Metomonoruss NPUHATHS pPEUIeHHs B YCIOBUAX
[pUCKa U HEONpEeAEIeHHOCTH

Tema 8. Ilpunstue pemenuit BllIpunstue pereHui B YCIIOBUSIX
YCIOBUSX pUCKA HEONPEACICHHOCTH, OCHOBAaHHOE Ha TOM, YTO
BEPOSITHOCTH PA3NUYHBIX BAapHAHTOB Pa3BUTHA
COOBITHIT HEM3BECTHBI.

Bri6opoyHbIe KOpPOTKHE
MOKJIagsl 1O pe3ynbTaTaM
CaMOCTOSITENTLHOM PaOOTHI.

[IpuHaATHE pelmeHHi B YCIOBMSIX — PHUCKA,
OCHOBAHHOE€ HAa TOM, YTO Ka)XJO0M CHUTyalluu
Tema 9. [Ipunsarre peuieHuii Bpa3BuTHs  COOBITHH  MOXET  OBITH  3ajaHa
YCIIOBUSIX HEOIIPENEIIEHHOCTH [BEPOSITHOCTD €0 OCYIIECTBICHUS.

[locTpoeHue B mpouecce 000CHOBAHHS PUCKOBBIX
pELIEHUI Ha3bIBAEMON «MaTPHULbl PELIEHUN.

Br16opouHbIe KOpOTKHE
MOKNafbl 1O  pe3ylbTaTaM
CaMOCTOSITENTbHON pabOTHI.

6.2.IlepevyeHb BONPOCOB, 3aIaHUI TeM VIS MOATOTOBKH K TEKYIleMY KOHTPOJIIO

IIpumep 3ananus mo teMe «CrtaTucTu4ecKue Urpbl (MTPbI C NPUPOAOI)»:

3amaya. [Ipu pabore DBM HE00X0aUMO NEPHOIUYECKH IPHUOCTAHABIMBATH OOpPaOOTKY
nHpopManuu U TpoBepsITh OBM Ha Hanuume B Hedl BuUpycoB. IlpmoctaHoBka B 00paboTKe
nH(pOpPMAaLUK MPUBOJUT K OMPEeNEHHBIM YKOHOMUYECKUM H3JIepKKaM. B ciydae ke ecnu BUpyC
BOBpeMSs OOHapykeH He OyzeT, BO3MOXKHA MOTePsi 1 HEKOTOPOH YacTH MHPOPMAIINH, YTO IPUBEIET K
emi€ OOJIBIINM YOBITKAM.

BapuanTsl BO3MOXHBIX pelieHuid: A - mojiHas mpoBepka, A - MUHHMMalbHas MpoBepka, A -
oTka3 oT mpoBepku. I[Ipu 3TOoM paccmarpuBaemas OBM MOXKET HaxXOOUTHCS B CIEAYIOUINX
coctosiHusX: I1 - BUpyC OTCYTCTBYeT, /] - BUPYC €CTh, HO OH HE yCIIeN MOBPeauTh nHbopMaruio, 17 -
ecThb (ailsibl, HyXKIAIOMIKeCcs B BOCCTaHOBIEHUU. M3 mpe/miecTBYOMUX HAaOMIOACHUN 3a paboToii
OBM MO0XHO TIPEINOIOKUTh, YTO YKA3aHHBIE COCTOSIHUSI PABHOBEPOSITHBI.

Ai\nr 111 2 |13
A1 -20 -22 -25
Az -14 -23 -31
As 0 -28 -44

Pe3ynpTaThl, BKIIIOYAOIIUE 3aTPAThl B YCIOBHBIX JCHEKHBIX €IMHHIIAX HA IOUCK BUPYCa U €ro
JUKBUJALMIO, a TaKXKe 3aTparbl, CBS3aHHbIE C BOCCTAHOBJIEHHMEM HH(OpPMalUU CBEJCHBI B
CIIEYIOILYIO TaOIHILy.

Tpebyercss u3 BO3MOXHBIX pemeHuit Ai, Az, As BbIOpaTh pelleHue, MpU KOTOPOM
CpEeIHEB3BEIIEHHBIN PUCK HE JOCTHXKEHUSI MUHUMAJIBHBIX U3JepKeK OyJeT MUHUMAaIbHBIM.

[Ipumep 3amanus no teme «llapHble HEKOONEpPATUBHBIE WUIPHI C MPOU3BOJBHONH CyMMOM
BBIMTPBIIIEI:

12



3amaua. «[Ipomaxa ToBapa Ha peIHKe». FIMeloTCs 1Ba MpoAaBIa, MPOIAIOIINE OTIPEICICHHBIN
ToBap Ha pbIHKe. O0a 3HAIOT, YTO YeM BBILIE IIEHA, TEM MEHBIIIE 0011l 00beM mpoaax. s mpoCcTOThI
MIPEIIOJIAraeTCsl, YTO KaXABIH U3 HUX MOXKET mpojaTh 1160 400 equawmi ToBapa, 6o 100 exuHum.
N3BectHO, uTO npu npojaxe 800 eauHMIl HA phIHKE CKIIabIBaeTcs 1ieHa, paBHas 100 ¢pyHTam, npu
500 eguaun - 200 ¢pyHTOB, a ipU 00BeMe npoaax 200 exuaul - 500 ¢pyHTOB. MaTpHa BEIMTphIIIEi
MPOJABIIOB UMEET CICIYIOLIMNA BUT

[Mponagen 1/ [Mponaser 2 400 100
400 (40000; 40000) (20000; 80000)
100 (80000;20000) (50000; 50000)

[IpomaBubl NPUHUMAIOT pELIEHHE HE3aBUCUMO Jpyr oT jApyra. KakoBel ontumanbHbIE
CTpaTeruu JUisi UTPOKOB?

IIpumep 3apanus no teme «Moesin ynpasJieHUs 3aIaCaAMU»:

3ajavya. «[locTynienue peraneii Ha CKiIaJ TOTOBOM mpoAyKuum». HHTEHCHMBHOCTH

MOCTYIUICHHUS JIETale Ha CKJIaJ TOTOBOM MPOAYKIIMH II€Xa COCTABISET B HaYaIe CMEHBI 5 JIeT. /MUH.,
B TEUEHHUE MIEPBOTO Yaca JIMHEHHO BO3PACTAET, TOCTUTAs K KOHITYy ero 10 aeT./MuH., U 3aTeM ocTaeTcs
nocrositHHOM. [losraras, 4To mocTyrIeHUE IeTajaeii Ha CKIIaj] MPOUCXOAUT HETIPEPHIBHO B TEUEHUE BCEX
7 4acoB CMEHBI, a BBIBO3 JETalleld CO CKJIaJa TMPOW3BOJUTCS TOJBKO B KOHIIE PaOOTHI, 3amucaTh
BBIpa)KeHI/Ie JJIA ypOBHSI 3araca B HpOI/ISBOJ'IBHBII\/’I MOMCHT BpeMeHI/I U, I/ICHOJ'IB?)YSI €ro, HaI\/'ITI/I
KOJIMYECTBO JeTajeit Ha ckiaze: yepe3 30 mun. [locne Havana paboThI ¥ B KOHIIE CMEHBI.

6.3. TeMaTHKa KOMILIEKCHBIX TEM AJIs HAIMMCAHUSA TOMAIIHET0 TBOPYECKOIo 3aJaHUdA 11O
AUCIHHUIIINHE

1. O cTpykType MHOXECTBAa CMEIIAHHBIX CTPATErHii, ONTUMAIIBHBIX 110 KPUTEPHUIO IIECCUMU3Ma-
ontumusma ['ypeuna.
2. O cBoiicTBe CriaXHBaHMs OJJHOTO KPUTEPHsI ONTHUMAIbHOCTH YUCTBIX CTPATeTUl B UTpax ¢
MPUPOIOH.
3.  OueHka KpeIUTHOTO PEUTHMHTa KOMIIAHUM M MPOTHO3HPOBAHHE €€ OYAYIIEro COCTOSHHUS
WUTPOBBIMHU METOJAMU UCCIIEI0BAHNS 3 KOHOMHKH.
4. Hcropus pa3BuTus U (GOPMUPOBAHUS TEOPUU UTP.
JIx.doH HeiimaH - 0CHOBOIOJIOKHUK TEOPHH HTP.
Bxuian HoGenesckoro naypeara [[x. Homia B pazButue TeOpuu urp.
Teopus urp B MEHEIPKMEHTE.
[IpunsaTue pemennii Ha 6a3e TEOPUU UTP B BOGHHOM JIEJIE.
Teopus urp Bo drore.
10. Teopwus urp B MeUIIUHE.
11. Teopwus urp u obecrnevyeHue MHPOPMAMOHHONW OE30MTACHOCTH.

© oo No O

12. TlpumeHeHue TEOPUH UTP C MIPUPOJION B 0OJIACTH NCUXO(PU3HUKH.

13. AHanu3 KOMMEpUYECKOH NesATeTbHOCTH NMPH HEONPEeNeNEHHON KOHBIOHKTYpE C MOMOILBIO
00o00ménHoro kpurepus ['ypBuna

14. Mopenu NpUHATHUS PEIIEHUH B YCIOBUAX HEONPEIEIEHHOCTH Ha PHIHKE JKUIIbSL.

15.  Onrumuszainysi ”THBECTUPOBAHUS CPEJICTB B IPHOOPETEHHE aKIHii.

16. Kpurepuit mneccumusMa-ontumusmMa ['ypBUIla ONTUMAJIBHOCTH YHCTBIX CTpaTeruil.
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OTHOCHUTEJIBHO PUCKOB.

17. Kpurepuii neccumuszMa-onTuMu3Ma [ypBuUIla ONTUMAaIbHOCTH CMEIIAHHBIX CTpaTErui
OTHOCHUTEJILHO PUCKOB.

18. O06oOmienHbIii KpuTepuii ['ypBUIla ONTHMAIBHOCTH YHUCTBIX CTPATETHHl OTHOCHTEIHHO
PHUCKOB.

19. O06o006uienHbIi kKpuTepuit ['ypBUIla ONTUMATBFHOCTH CMEUIAHHBIX CTPATETHl OTHOCHUTEIHLHO
PHUCKOB.

20. TlonsTHe TUIAHMPOBAHUS SKCIIEPUMEHTA B Urpax ¢ MpUpoaoi. VneanbHbIH SKCIEPUMEHT |
Teopema 00 yCIIOBUH 11€71eCO00Pa3HOCTH €ro MPOBEICHUS.

21. He wxeanbHBIN SKCIIEPUMEHT U T€OpeMa 00 YCIOBUH IIEJIECO00PA3HOCTH €r0 MPOBEICHUSI.

22. TlousTte 0 OECKOATHIIMOHHBIX (HEAHTArOHUCTHYECKUX) UTPaX.

23.  OntumanbHOCTH 10 [lapero.

24. PaBaoBecue no Hoamry.

25. AHaim3 KOMMEPUYECKOW IEATENbHOCTH MPU HEONpeAeNEHHOW KOHBIOHKTYpPE C IOMOIIBIO
00o06mEénHoro kputepus ['ypsuia ¢ popmannzoBaHo BHIOpaHHBIMH KOA(GGUITUEHTAMH.

26.  OnTuMu3aIMs KOMMEPYECKOH eI TeNFHOCTH U CBOWCTBO CTIIaKWBaHMsI KpuTepus [ 'ypBuia

27. ®OuHAHCOBBIH PHIHOK M TEOPHS UTP.

28. Urpbl co cpaBHUMBIMU COCTOSTHUSIMH TIPHPOJIBI 1 MAPKETHHT TPAHCTIOPTHBIX YCITYT.

29. [Ilpumenenme xpurepus [ypBHIIa K pelmIeHWIO 3agadyd 00 ONTUMANBHOW IOKYITKE
IIPOMBIIUICHHBIMHU TPEANPUIATUAMU Fa30TYpOMHHBIX ABHUraTeseil Juis Mpou3BOJACTBA COOCTBEHHOM
IIEKTPOIHEPIUH.

30. AmHanu3 3a/Jaud CTPaXOBaHUSI KOCMHYECKHUX PUCKOB C MPUMEHEHHEM KOMOWHHPOBAHHOTO
kputepus ['epmelipa-I'ypeuna.

31. Teopwus urp ¢c npupoAOH U ONTHMHU3ALNS YTHIIM3AIIUA aTOMHBIX MTOABOIHBIX JI0A0K (AILT).

32. HoGenesckue naypearsl mo s3xkoHomuke (HoGeneBckue npemun 3a pa3paboTKy U BHEIPECHUE
TEOPUU UI'P B IKOHOMHUKY).

33.  Ouenka 3()(eKTUBHOCTH CUCTEMBI IIKOJIA-BY3 TEOPETUKO-UTPOBBIMH METOIAMHU.

34. TeopeTHKO-UrpoOBOE MOJEIMPOBAHUE 33Ja4M CTPAXOBAHUS AaBHUALMOHHBIX PHUCKOB C
IpUMeHeHreM KoMOuH1poBaHHOro kputepus ['epmeiiepa-I'ypeuna.

35. PaszButne teopun urp B CoBerckom Corose u B Poccun.

36.  Pemenue urpel mx N merogoMm llemmn-CHOy U 3KOHOMHYECKOE MPUIIOKEHHE.

37. Pemenue urpsl mx n npuOIMXKEHHbBIM MeToloM bpayHa-PoOMHCOH M 3KOHOMHYECKOE
IIPWIIOKECHHUE.

38. T'eomeTpuueckue METO/bl PELICHUS UT'P U SKOHOMUYECKOE MPUIIOKEHHE.

39. TeopeTuko-urpoBble MOJAEIH MIPUHATHUS PEILIEHUH B 9KOJIOT0-3KOHOMUYECKUX CUCTEMAX.

40. OmpeneneHue U TeopeMa 0 CAMMETPUYHON MaTpUYHON Urpe.

41. Teopema O CBeIEHMM pEIIEHUS Napbl B3aMMHO JBOMCTBEHHBIX 3a/a4 JIMHEHHOTO
IIPOrpaMMHUPOBAHMS K PELIEHUIO CHMMETPUYHON MaTpUYHOM UIPBI.

42. Urpwel ¢ npupomoil. Ilokazarens O1aronmpusiTHOCTH COCTOSIHUS MpUpPOAbl. Puck urpoka,
IIpUHUMAIOIIEro pemeHue. Marpuna puckos. I[IpussTHe pelmeHuii B yCIOBUSAX pHUCKA H
HEONPEJEIIEHHOCTH.

43. Kputepuit baifeca onTUMambHOCTM YHUCTBIX M CMELIAHHBIX CTPAaTeTWii OTHOCHUTEIHHO
BBIUTPBILIEH.

44, Kputepuit baifeca onTUMambHOCTM YHCTBIX M CMEUIAHHBIX CTpPaTerMil OTHOCHUTEIHHO
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PHCKOB.

45.  Bp100p MHBECTULIMOHHOTO MPOEKTA MO KpuTepuio Xomka-Jlemana.

46. OnTtuMmu3zaius BBIOOpAa KOPIOPATUBHOTO 3aeMINMKAa OaHKa Ha OCHOBE CHHTETHYECKOTO
kputepus Banpaa-CoBumxka.

47. Teopus urp B JIOTUCTHUKE.

48. IlpuMeHeHHE TEOpPHM AHTArOHHUCTUYECKUX UTP Ul BHIOOpA ONTHUMAIBHBIX PEIICHUH Ipu
CO3/IaHUH PAlMOHAIBHBIX 3aM1aCOB CBHIPHsI, MATEPHAIIOB, IOy (HaOpPHKATOB.

49. [lpumMeHeHHe TEOPUH UTP B BHIOOPE IMOCEBA OJHOM U3 BO3SMOYKHBIX KYJIBTYP B 3aBUCHMOCTH
OT TIOTO/T

50. TeopeTHUKO-UTPOBBIE MOJETH TPHUHATHS PEIICHHH B CHCTEMax [aHHBIX B YCIOBHAX
1M (pPOBON SKOHOMHUKH.

Texymuiit KOHTPOJIb OCYIIECTBIISETCS B X0JI¢ YIeOHOTO TpoIiecca U KOHCYIbTHPOBAHUS
CTYJCHTOB, 0 PE3yJbTaTaM BBIMIOJTHEHHS CAMOCTOSATEIBHBIX pab0oT. OCHOBHBIME (OopMaMHu
TEKYIIET0 KOHTPOJIS 3HAHUH SBIISTFOTCS:

- 00CYXKJICHHE BOITPOCOB TEM M KOHTPOJIBHBIX BOIIPOCOB;

- pelIeHHe 3aJ1a4, TECTOB M UX 00CYKJICHUE B TOUKH 3pEHUS YMEHHS (POPMYTUPOBATH
BBIBOJIBI.

O mojIxo/e K OIICHKE 3HAHUI CTYICHTOB MPEIoIaBaTe)b MHOOPMHUPYET CTYJCHTOB HA TIEPBOM
CEMUHApPCKOM (TIpaKTHYECKOM) 3aHATHH. Ha mocimemHeM ceMUHAapCKOM (MIPaKTUYECKOM) 3aHSATUH
CTY/IGHTaM COOOIIAeTCsl OIIEHKa, KOTOPYIO OHH IMOJYYaroT 10 UTOTaM paboThl B cemecTpe. CTyIeHTHI
MOTYT YAYYIIUTh CBOKO OIEHKY MO MTOTaM pabOThl B CEMECTPE 3a CUET OTPAOOTKU MPOITYIICHHBIX
3aHsATHi. OTpaboTKa MPOIYCKOB, IMEBIITUX MECTO 110 MPUYNHE PAOOTHI CTYIEHTOB BO BPEMsI 3aHSITHH,
HE JIOTYCKaeTCsl.

[TpoMexxyTOUHBIi KOHTPOJIB 110 Y4eOHOU auctuiumHe «Teopus urp» mpoBoauTcs B popme
9K3aMeHa B YCTHOW MJIM MUCHbMEHHOM ()OpME B BUJIC OTBETOB Ha BOTIPOCHI 3K3aMEHAITMOHHOTO
owtera.

Kputeprn OanmnbHOH OIGHKH pa3iMYHbIX (OpPM TEKyHIero KOHTPOJSl YCIIEBAEMOCTH
CoJlepKaTrcs B COOTBETCTBYIOIIMX METOJMYECCKHX peKOMEeHmausx kadeapsl «MaremaTuka H
nH(pOpMaTHKAY.

7.®0H1 OLEHOYHBIX CpPeICTB /Jisi TPOBeIeHHS TPOMEXKYTOUYHOH aTTecTAUUH
o0yyaromuxcs 1Mo JMCHHIINHE

OHGHO‘IHHG cpeacrtBa IPCAHA3HAYCHbBI MJII KOHTPOJIA W OLCHKHU O6pa3OBaTeJIBHBIX
JIOCTHKCHU U o6y11a}oumxc;1, OCBOUBILIUX ITPpOIrpaMMy yqe6H0171 JAUCHUITIMHBI ((TCOPI/IH Hurp».
DOoHJ OLICHOYHBIX CpEACTB BKIIFOYACT KOHTPOJIBHBIC MATCPUAJIbI JJId IMIPOBCACHUA TCKYLICTO

KOHTPOJIAL U HpOMe)KYTOQHOIZ aTTCCTallnu.

7.1 Onucanue nokasareJieil U KpUTepHeB OLCHMBAHMUS KOMIIeTeH it
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[Inanupyemsle

YpOoBEHb OCBOEHHUS

pe3ybTaThl
OCBOEHUS
KOMIICTCHIIUHU
(uHIMKaTopa
JOCTHXXCHUA

KOMITIETEHITIH)

«CHCYOOBJICTBOP
HUTCIBHO»

«YZOBIIETBOD
UTEJILHO»

«Xopouioy»

«OTJIMYHO»

Orenoynoe
CPEIICTBO

IIKH-1 CnocobeHn coduparb, aHAJIM3MPOBATH H CHCTEMATH3MPOBATH JaHHbIE COBPEMEHHBIX
HAYYHBIX MCCJIeJOBAHUI B 00/1aCTH NPUKJIATHOH MaTeMAaTHKH U HH()OPMATHKH, TPedyeMbIX
A GOPMHPOBAHNS 3aKIIOYEHHI 10 COOTBETCTBYIOIIUM HAYYHBIM HCCI€I0BAHUAM

Paboraer ¢ ucrouHukamu MHGOpPMAIUH, BHIOMpPAET W OLIEHUBAET NMPUMEHHUMOCTh MOJYYEHHOU
nH(pOpMalMY AJIs pellieHUs] NOCTAaBJIEHHON HAyYHO-HCCIIEeI0BAaTEIbCKHX 3a1au

3HaTh: ®parmenrapH | Henosiabie Cdopmuposa | Chopmuposa | Bompocs! mms
HEOOXOIUMBI | O€ MPECTABJICH | HHBIC, HO HHBIE OIIEHKH 3HAHUH
€ TpUEMBbl U | MPEACTaBICH | U O MpUEMax | COJEpKAIIUe | CUCTEMATH4eC | M YMEHUH,
HaBBIKH ¥e 0 mpueMax | ¥  HaBBIKAX | OTJCJIbHBIC KHe 3a/laHusl B BUJIE
CHUCTEMHOTO Y HaBBIKaxX CHUCTEMHOTO poOebI MPEJICTABJICH | pacUETHBIX
aHayu3a, CHUCTEMHOT'0 aHaiu3a, IpeJCTaBIeH | Us O IIpUeMax | 3ajad,
00paboOTKM W | aHaNHU3a, 00paboTKM W | WS O IPUEMax | U HaBBIKAX TECTOBBIE
CTATUCTUYECK | OOpaOOTKH U | CTATUCTUYECK | M HaBBIKAX CHUCTEMHOTO 3a/IaHust
OT0 aHaju3a | CTAaTUCTUYECK | OTO aHaju3a | CUCTEMHOTO aHau3a,
JMAHHBIX JJIS | OTO aHAJW3a | JAHHBIX IS | aHAJIH3a, 00paboTKu 1
pelieHus TAHHBIX JUIS | pelleHus 00pabOTKU U | CTATUCTUYECK
MaTeMaTH4ec | pelieHus MaTeMaTHyeC | CTaTUCTHYECK | OTO aHalu3a
KHX 337a4; MareMaTH4ec | KHX 3ajad OTO aHalu3a | JaHHBIX JUIS
KHX 3aja4 TAHHBIX JUISI | pelieHus

pelieHus MaTeMaTHiec

MaTeMaTHuec | KHUX 3aJa4

KHX 3a/1a4
YMeTs: ®parmenrapd | Hecuctemaru | B nenom ChopmupoBa | 3amaHus B
MIPUMEHSITh o€  yMEHHE | 4eCKoe YCIIELTHOE, HO | HHOE YMEHHE | BHJE
OCHOBHBIE MIPUMEHSITh OpPUMEHEHHUE | cojepKallee | MPUMEHSTh pacueTHBIX
MOAXO/IBI, OCHOBHbBIE YMEHH OT/IebHbIC OCHOBHBIE 3ajad,
METO/IbI U | IOJXOJIbI, OCHOBHBIX poOeIb MOJIXO/IBI, TECTOBBIE
MOJEeNu METO/IbI U | IOJIXOJIOB yMEHHE METO/IbI U 3alaHus
TEOPUH  WIP | MOJEIH METOJIOB U MPUMEHSITh MOJETHN
JUIA pEIleHUs | TEOPUU  UTp | MoAeneit OCHOBHBIE TEOpUU UTP
ONTUMM3ALMO | JJI PELICHUs | TCOPUU UTP MOIXO/IBI, JUISL pEIICHUS
HHBIX U | ONTUMM3ALMO | AJIS PEIIEHUsI | METOJbI U ONTUMM3AIIHO
MPUKIAIHBIX | HHBIX U | ONTUMM3AIHNO | MOJENHU HHBIX U
3a1au MPUKIAIHBIX | HHBIX U TEOpUU UTP MPUKIIATHBIX

3a/1aq OPUKIATHBIX | JUIS PEIIeHUs | 3a/1ad
3a1a4 ONTUMU3ALINO

HHBIX U

MPUKIIATHBIX

3a/1a4

Otbupaer s

peuICHUA HCCIeI0BaTeIbCKOM

3aJadyu MaTcM

OCYIICCTBJIAICT ITPOBCPKY AACKBATHOCTH MOILCJIGfI, aHaJIM3 U UHTC

ATHUYCCKHUEC MCTOAbBI M MOJIACIIH,
IMPCTALNIO PC3YIILTATOB

3HaTh:

0a30BbIE

®parmeHTapH
o€

Henonnrie
MIPEJCTABIICH

Cdopmuposa
HHBIE, HO

Cdopmuposa
HHBIC

Bomnpocer s
OLICHKU 3HAHUU
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[Lnmanupyemsble YpOoBEHb OCBOEHHUS
pe3yabTaThl
OCBOCHUS
OneHouHoe
KOMIIETEHIIUH |«HEYOBIIETBOP| «yIOBJIETBOP
«XOPOIIOY COTJIMIHO» CPEICTBO
(maaMKaTOpA UTEIHHOY UTEIHHOY
JOCTHKCHUSI
KOMIIETEHITUH )
TIPUHIIUATIBI MpeACTaBiIeH | sl 0 0a30BBIX | COAECpPIKAIME | CUCTEMATHYeC | U YMEHUH,
IPAMOTHBIX ve 0 0a30BBIX | MPHUHIIUIIAX OT/ICJIbHbBIC KHe 3a/laHusl B BUJIE
MaTeMaThuec | MPUHIIHIAaX TPaMOTHBIX npoOebI MIPEJICTABJICH | PaCUETHBIX
KHX IPaMOTHBIX MaTreMaTuyec | MpeJCTaBlieH | us 0 0a30BBIX | 3a1ad,
MMOCTAaHOBOK | MaTeMaTUYeC | KUX us 0 0a30BBIX | MPUHIIUIIAX TECTOBBIE
(bMHAHCOBO- | KHX MOCTAaHOBOK MPUHITUTIAX TPaMOTHBIX 3a/IaHust
SKOHOMHUYECK | MOCTAHOBOK (UHAHCOBO- | TPaMOTHBIX MareMaTuyiec
ux 3a1ay, | GUHAHCOBO- | DKOHOMHYECK | MaTeMaThdec | KUX
nmepexoja OT | SKOHOMHUYECK | UX 3a/1a4, | Kux MOCTAaHOBOK
SKOHOMHUYECK | MX 3aj1ad, nepexosa OT | MOCTaHOBOK ¢buHaHCOBO-
ux rnepexojia oT | SKOHOMHYECK | (PMHAHCOBO- | IKOHOMHYECK
MMOCTAHOBOK | DKOHOMHYECK | UX SKOHOMHYECK | WX 3a/1ad,
3a/1a4 K | UX MMOCTaHOBOK uX 3aj1ad, nepexoja ot
MaTeMaTH4ec | MOCTAaHOBOK | 3a/1a4 K | mepexoja oT | SJKOHOMUYECK
KM MOJEJISAM | 3a7a9 K MaTeMaThudec | IKOHOMHUYECK | UX
u UX | MaTeMaTudec | KUM MOJIENSIM | X MOCTaHOBOK
AJITOPUTMBI KUM MOJIENISIM | U UX | IOCTaHOBOK 3aja4 K
U ux aNIropuT™MaM | 3aJad K MaTeMaTHiec
aIropuTMamM MaTeMaTHyec | KUM MOJAEISM
KUM MOJEISIM | U UX
U uX aIropuTMaM
aIropuTMaM
YMeTs: ®parmenrapd | Hecuctemaru | B nenom ChopmupoBa | 3amanus B
MIPUMEHSITh o€  yMEHHE | 4eCcKoe YCIIELTHOE, HO | HHOE YMEHHE | BHJE
MaTeMaTH4ec | MPUMEHSTh NpPUMEHEHUE | coJepKallee | MPUMEHSTh pacueTHBIX
KM€ TOJXOJbl | MaTeMaTH4eC | YMEHH OT/IebHbIC MaTemMaThuec | 3ajaad,
u METO/Ibl | KM€ MOAXOJIbI | TEOPUH UTP U | TPOOEIBI KH€ MOJXO/Ibl | TECTOBBIC
TEOPUH UTP U | U METOJIbl | UCCTIEIOBAaHU | YMEHUE U METO/IBI 3ajaHus
WCCIIEIOBAaHU | TEOPUU UTP U | g omepanuit MaTeMaTH4eC | TEOPUU UTP U
s OIepaluii | ucciaeloBaHu | JUIsl OLIEHKH KH€ MOJIXO/Ibl | UCCIETOBAHU
JUIs  OUEHKHU | 1 omnepauuii | 3¢(HEeKTUBHOC | U METOJbI g omepauui
b deKTUBHOC | Ui OLIEHKH | TH TEOPUU UTP U | JUIA OLEHKU
TH s deKkTUBHOC | ympaBieHuec | uccienoBaHu | 3hdeKTUBHOC
ylpaBJeHYeC | TH KUX pelIeHUH | g omepanuit ™
KHX pelIeHil | ympaBieHYec JUTSL OLICHKHU yIpaBJIeHYEC
KHX pelIeHHH 3¢ (dHEeKTUBHOC | KUX pelIeHui
TH
yrpaBieH4eC
KHUX PELICHUI

7.2 3agaHus WM WHbIE MATEPHAJIbI, HEOOXOAMMBbIE IJIA OUEHKHU 3HAHUH U
YMeHH i, XapaKkTepusyruux ¢GopMmupoBanue KOMIETEeHIIMH B MPoLiecce 0CBOCHUS
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OIl BO

7.2.1 Bonpocel 012 ouenKu 3HAHUI U YMEHUIl, XaAPAKMEPUIYIOUUX
¢opmuposanue komnemenyui

Hludp Bomnpocsr IIpaBUIIBHBIN OTBET
KOMIIETEHI]
uu
IMIKH-1 | 1. CBolicTBa CEAJIOBBIX TOUEK AECHCTBUTEIBHOM | Eom (¥ ¥). (x", y") ~ cemonnie Touxn pynKimu

(YHKIMM IBYX BEKTOPHBIX apTyMEHTOB.

f(x,y) 3amanHOil Ha JekapTOBOM mpou3BeaeHnn XY
(x', x"" mpunauiexar X; y', y” npuHampiexar Y) , To
3Ha4YeHHe (YHKIUH B 9TUX TOUYKAX PABHBL

fx', y') = fx'", y")

Ecmu (X', y'), (X", y") - cenyoBble TOYKH (yHKIUH
f(x,y) 3amaHHOIl Ha AekapTOBOM mpou3BedeHHH XY
(x', X" npunamiexar X; y', y" npusamiexar Y), o (X',
y'"), (x", y') — Toxe cemyioBble ToUkH QyHKIMH f(X,y).

2. Kpurepuii meccummsma-ontuMusma [ ypBuia
ONTUMAaIbHOCTH YUCTBIX CTpaTeru
OTHOCHTEIIBHO BBIUTPBILICH.

Kpurepuit [IECCUMU3Ma-ONTUMHU3MA
I'ypBuia ONTUMAJIEHOCTH YHUCTBIX
CTpAaTeruii  OTHOCHUTENIBHO  BBIUTPBIILIEH
pEKOMEHyeT CTaTUCTHUKY
PYKOBOJICTBOBAThCSI HEKOTOPBIM CpPEIHUM
pe3yabTaTOM, XapaKTepHu3yIOLIM
COCTOSIHUE MEXTy KpaltHUM IeCCUMU3MOM
U ONTHUMHU3MOM.

OntuManbHbIM CUHTAETCA
CTpaTerus, I KOTOPOrO JOCTUTaeTCs
CleayIouiee 3Ha4YeHue:

Ha=max {p min a; + (1-p) max ai}
1<i<m I<j<n, tme p € [0, 1] -
K03 punmeHt neccummuzma.

3. 3ajaya TeOpUU UTP B SKOHOMHUKE

Teopust UTp — 3TO TEOPETHYECKUE OCHOBBI
MaTeMaTUYeCKUX  MOJENed  HPUHATHS
ONTHMAJIBHBIX PEIICHU B KOH(IMKTHBIX
CHUTYaIMSX PHIHOYHBIX OTHOIICHHH.

1940 r- Jlxon ¢on Heiiman u Ockap
MopreHIuTepH OCHOBaIH TEOPHIO UTP.
3ajjaua TEOPUU UTP B SKOHOMHUKE - 337124 O
BHIOOpE  ONTHMAJIBHBIX  pEIIeHW B
YCIIOBUSIX HEOTPEAETIEHHOCTH.

Bo MHOTHX 3a7ayax ¢uHAHCOBO-
SKOHOMHYECKOH cdepbl BO3HHUKAET
HEOOXOUMOCTb TPHUHSATHS PEIICHHS.
IIpoGnema  mpuHSTHS ONTUMAJIbHBIX
pelieHnii U B YAaCTHOCTH B JKOHOMHKE
OCIIOXKHSETCS TEM, YTO 4acro €€
NPUXOIUTCSI  pemiath B YCIOBHAX

HEOTPENEeNCHHOCTH (HENOMHOTHI
WHPOpMAIIH).

Heonpenenernnoctsh MOXET MMETh
Pa3IMYHbIN XapaKTep:

1. HEOMPEACNCHHBIMI MOTYT OBITH
JIEUCTBHSI MPOTUBOOOPCTBYIOIINX CTOPOH,
HaIpaBICHHBIX Ha YMEHBIICHHE

3 (HEeKTUBHOCTH TIPHHUMAEMBIX PEIICHHUN
JPYroii CTOPOHOH (KOHKYpHpPYIOUIHE Ha
OTHOM pBIHKE (HUPMBI  OCYIICCTBISIOT
JICHCTBUS, TIPUBOAANINEC K peaTH3aIdd
CBOMX WHTEPECOB W  OIHOBPEMEHHO

18




NPEMSITCTBYIONIME B 3TOM KOHKYPEHTHBIM
(mpyrum) uHTEpecam (dupmam).

2. HEOIpeeNIeHHOCTh MOXET
OTHOCHTBCSI K CUTYallUM PUCKa, B KOTOPO
JIIP (;mmo, mpUHUMAOLIEe pelleHue) B
COCTOSIHUM YCTAQHOBHTH HE TOIBKO HX
pe3ysbTaThl, HO H BEPOATHOCTH HX
TIOSIBJICHHSI.

CylIecTBYIOT CHUTyalll, KOTJa HM3BECTHBI
MOCIIE/ICTBHSI IPUHUMAEMBIX PEICHUH, HO
HEM3BECTHA HX BEPOSATHOCTh. B 3TOM
clrydae peteHue MpruxoIuTcsl IPUHUMATh B
YCIIOBUSIX TTOJTHOM HEONpPeIeIEeHHOCTH.

3. HEONpeeNIEeHHOCTHIO MOXKeET
o0nasaTh LeNb pElIeHUs 3alayd, Korja
nmokaszatenb  A(PQPEKTUBHOCTH  pEIICHHS
(teneBast  QyHKIMSA) — XapakTepU3yeTCs
€IIMHCTBEHHBIM 4YHCIIOM W He BCerja
OTpaXkaeT JOCTATOYHO TMOJIHYIO KapTHHY
COOBITHIA.

4. CwMemaHHble CTpaTeruu:
reoMeTpHuyecKas HHTEpIpeTaIus

ompejiesieHue,

CmMerranHas CTpaTerus - CTpaterus,
COCTOsIIIast B CIly4allHOM BBIOOpPE MTPOKOM
OHOM W3 €ro UHCThIX CTpaTerui.
CrnenoBaTenbHO, CMEIIaHHAs CTpaTerHs
€CTh JUCKpETHaA Cﬂy‘{aﬁHaﬂ BCJIMYMHA,
3HaueHHs KOTOPOH paBHBI HOMeEpam
qucThIX  crpateruil.  CrenoBaTenbHO,
CMElIaHHas CTpaTerust €ecTb JIMHEHHas
KOMOMHAIMS ~ YUCTBIX  CTpaTeruii  C
K03 PHUIIMEHTAMH PaBHBIMU BEPOSITHOCTSIM
9TUX CTPATErUi.

W3 Teopun BEpOATHOCTU H3BECTHO, YTO
cilydqaiHasi BEIMUYMHA XapaKTepU3yeTcs He
TOJNBKO BO3MOXKHBIMH 3HA4EHUSIMH, HO U
BEPOATHOCTSAMH, C KOTOPBIMH OHa 3TH

3Ha4eHUs  INPUHUMaeT, T..  3aKOH
pacupeneneHus Cly4aiiHON BEIIMYUHBIL.
I[yctb P,Q —  COOTBETCTBEHHO

CMEIIaHHBIE CTpaTernu WrpokoB A u B.
Torna cmemannas crpaterust P urpoka A
3a1aéTcsl 3aKOHOM PACIIPEAENICHUS:

Al A2 Am

P1 P2 Pm

CwMmemannast crparerus Q wurpoka B

3a1aéTcs CIEYIOIUM 3aKOHOM
pacnpeneseHus:
Bl BZ ceee Bn
O 02 cer On
Ecmn SCA {Ai}i = 1,...,m -

MHOXECTBO YHCTBIX CTPATETUH UTpOKa A ,
TO Jro0asi cMelIaHHas cTparerust P nurpoka
A onpenensercss BEpOSATHOCTSIMH Py, ... Py,
c KOTOPBIMH OH BbIOMpaeT
COOTBETCTBYIOIIME  YHCTBIE  CTpPAaTeruu
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(A4, -4, P=(01, - D)-

Jlrobyro  umcTyro  crpaTeruro  A;
(i=1,..m) MOXHO paccMaTpuBaTh Kak
CMEIIaHHYIO.

To ectb wuuncras crpaterus A;
BBIOMpaeTCs ¢ BeposTHOCTBIO P; (i=1,...m),
a Bce ocTampHbie (M-1) - crpateruu ¢
BEPOSITHOCTSAMH, paBHbIMH 0.

CMenraHHasi CTpaTerus ecTh JHHEHHas
KOMOWHAIMST ~ YHCTBIX  CTpaTeruit ¢

ko3 punmeHTamuy, PaBHBIMU
BEPOSTHOCTSIM B 3THX CTPATErUsX.
P, Q — COOTBETCTBEHHO CMEIIaHHbIE

CTpaTeruu urpoxkoB A u B.
m

MHOX€eCTBO Sa CMEIIAHHBIX CTPaTEruii
UrpoKa A TeOMETPHUUYECKH TNPENCTABIISIET
cobori (M-1) MepHBI CHMIUIEKC ¢ M
BEPIIMHON,  SBIIOIIAMHCS  YHUCTHIMHU
cTpaterusiMi As...Am

5. Marpuma Wrpel: OMNpeaeNeHue, CBS3b
3JIEMEHTOB MaTPUIIbl ¢ (PYHKIMEH BBIUTPHIIIA

Matpuna urpel  (Takke — IUIATEXHAS
MaTpHLa) — MaTpUlia BBIUTPBILIEH UTPOKa
A B aHTaroHHWCTHYECKOHU HTpeE.

Martpuua Mrpel — MaTpuLa BBIAIPHILIEH
urpoka A B aHTAaroHUCTHUYECKOW WUIpE,
UMeEIoIIas pa3Mep mxn, Iae m — 4HUCIo
CTPOK (T.€. YHCJO CTpaTeruii urpoka A, n —
cTonbmoB (cTpareruii B).

Matpumia urpel  (TakKke  IUIATEXKHAS
MaTpHLia) — MaTpUIa BBIMTPBIIIEH UTPOKa
A B aHTaroOHHCTHYECKOH HTpe.

3HaueHHe 3JEMEHTa MaTpHLbl BBIMTPHIIIA
PaBHO 3HAYECHHIO (YHKIMM BBHIUTPHIIIA B
COOTBETCTBYIOILIEH CUTYALIUU.

Martpuiia urpbl onpeaensercs (QyHKIuei
BBIUTPBIILIA, KOTOpas MOXKET OBITh 3aJaHa:

. CJIOBECHO;

. rpadugecku;

. TaOINYHO;

. AHAJTMTHYECKU.

Paccmorpum KOHEUHYIO

AQHTOIOHMCTHYECKYIO UTPY C UTPOKaMu A 1
b.

S§={4;} i=l..m

S¢={B;} j=1..n

Fa=-Fb

Ecniu  cTpokm  HEKOTOpOM  MaTpHILbI
MOCTaBUTh B COOTBETCTBHM CTPATETHsIM
UTpPOKa A, a CTOJNOIBI-CTPATErHsIM HIPOKA
B, To momyunm matpuiry urpoka A:

Amn

aij= Fa( Ai, Bj) (i=1...m j=1...n)
Amnanornunyro 115 urpoka B:

Bnm

bji=Fs(Bj,Ai) (i=1...m j=1...n)
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Eciu paccmatpuBaeMas urpa -
aHTAaroHUCTUYecKast (T.e. C  HYJIEBOH
CyMMOHM  BBIUTpBIIEH), TO (QyHKIUH
Bemmrpeineit FA u FB wurpoko A u B
CBsI3aHBI MEXXAY COO0I paBeHCTBOM:
Fa=-Fb , To aij=-bji

OTH paBeHCTBA O03HAUYalOT, YTO MaTpHUla
BeMrphieit B wurpoka B sBusercs
MIPOTUBOMNONOKHOM  TPaHCIOHUPOBAHHOM
MaTpule A.

Marpuna UTPBI 3aBHCHT oT
YIOPSIIOYEHHBIX ~ MHOXKECTB ~ CTpaTerui
urpokoB. T.e. mpu Apyroil Hymepaiuu
CTpaTerMii MOMYy4YHM JIPYTYI0 MAaTpHIly
UTPBI.

Ho npu BCEBO3MOXKHBIX MAaTpHUIAX HIPBI,
(yHKIMS ~ BBIMTPBIIA WTPOKOB  OyneT

OJIMTHAKOBOM Ha JIEKapTOBOM
MPOU3BEIEHUM  MHOXECTB  CTpaTeruii
HUI'POKOB.

Matpuna Bemrpeimeii B urpoxka B
SIBJISIETCS MIPOTUBOMOIOKHOI

TPaHCIOHUPOBAHHOI MaTpuLe A.
FA:-FB:>aij:-bji<:>A:-BT
Mmarpuunas => {S5, S5, F,}
Fa#-Fe=> FatFs # 0 =>A#BT -
Ooumatpuunas => {S5, S5, F4, Fg}

6. Onpenenenue U CylecTBOBaHHUE MOKa3aTes
3¢ (HEeKTUBHOCTH CMENIaHHOM CTPAaTEeTHu UTPOKa
A OTHOCHUTEIBHO MHOXXECTB CMEILAaHHBIX U
YUCTBIX CTpaTerui urpoxka B

Jns nroGoit  cMermaHHOM (B 4acTHOCTH
YHCTOI) cTpaTeruu P npuHamiexareit Sa
cymectByer: aibda (P, Sg) = min H(P,Q) —
nokaszarenb d3PPEeKTHBHOCTH

Q€S
CMemaHHON cTpatermun P urpoka A
OTHOCHUTEIIFHO MHOXECTBA Sp CMEIIaHHBIX
cTpareruil urpoka B.
amsda (P,S5) = min H(P,Q) = min H(P,B;)
— nokazareins 3¢ dexTuBHOCTH

Qes? 1<j<n
CMemaHHOi cTpatermun P urpoka A
OTHOCHTENBFHO ~ MHOXKecTBa S5 umcThix
cTparerui urpoka B.

7. Teopema JIx. ¢hon Heitmana

Teopema Jlx. ¢on Heiimana (ocHOBHas
TeopeMa TEOpHU MaTPHUIHBIX UID) :

JIro6ast MaTpuyHas Urpa NMeeT pelcHue B
CMEIIAHHBIX CTPATETHsX, T.C. CyIIECTBYIOT
1ieHa Urpsl V B CMEMIaHHBIX CTPATETHsIX U
ONTHMAJIbHBIE CMEIIaHHbIE CTpaTeruu P° u
Q° cooTBETCTBEHHO HUIPOKOB A U B.

V =V = anpda(P°) = max anbda(P)

=V =p0Q°)
= minB(Q)
= H(P°,Q°)
PESa QESB
CrnenoBareiabHO, U3 TeopeMbl JIK.
Don Helimana CIIeTyeT: Bcerna

CYIIECTBYIOT ONTHUMAJbHBIE CMEIIaHHBIC
CTpaTeruy, KOTOpPBIE B CBOIO OYEpelb
00pa3yIoT XOTsI ObI O/IHY CEVIOBYIO TOUKY.

8. VYcroiiuuBble M HEYCTOMUYUBBIE HIPOBBIC

Cutyanust (Ai, Bjo) paBHOBecHas,
yYCTOWYMBAsi WM CEIOBasl TOYKA WIPHI,
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CUTYyalLlVH. Hrposslie CUTYaLlUH,
YIOBIIETBOPUTENbHBIE JJII MUIPOKOB, M HX
KpUTEpUHU.

€CJIM OHa YIOBJIETBOPHUTENBHA JUISl KAXKJOTO
u3 Urpokos A u B.
aij0<ai0jo<ai0j=>ai0j0=anbda i0=6erra jO
CrnenoBatensHo, cutyauus (A, Bj) —
ycroilumBa, ecau wurpoku A u B
NPUJIEPKUBAIOTCS COOTBETCTBEHHO CBOMX
maxmin 1 minmax crpareruii, ¥ HU OJUH
U3 HHUX HE MOXET YBEIWYHUTH BBIUTPHIII
OTCTYIIasi OT CBOUX CTPATETHM.
HeycroiiunBast cutyammss — CHTyauus,
CJIOXHBIIASCS TIOCTIE MEPBBIX XOJOB UIPEI
yCTpauBaeT TOJNBKO OJHOTO  HIPOKA,
Hanpumep A, Toraa urpok B crnemyrommm
XOJIOM MEHSIET CBOIO CTPATETHIO, MPUBOS
Urpy K  CHUTyallud, KoOTopas  He
YIIOBJIETBOPSIET UTPOKa A.

Curyarus (Ao, Bio) Ha3bIBAETCSI
YIIOBJIETBOPUTENBHOM (TPHEMIIEMOM) ISt
urpoka A ecmu aij0<ai0j0 (1<i<m) wu
yaoBierBoputenbHa st B ecu ai0j0<ai0j
(1sj<n)

Curyarus (Ao, Bijo) Oyner
YIIOBJIETBOPUTENBHOM I UTpOKa A Torja
U TOJIBKO TOT/a, Koraa ero Berurpbii ai0jo

Oyner paBeH [OKa3aTeI0
HeadexTuBHOCTH  Pjo  cTparermu  Bjo
urpoka B.

T.e. Oymer makcumanbHbIM B jO crosbie
MaTpUIBL A.

ai0jo= Bjo

N<NA 0s:<mMN

Curyanust (Ao, Bijo) Oyner

YAOBJIETBOPUTENBHOM U1l Urpoka B Torna
U TONBKO TOTJa, KOTJa €ro NMpOUrphIIl B
3TOM  CHUTyalluM paBeH [0Ka3aTellko
s¢pdexTuBHOCTH anbda i0 crparermn Aj
urpoka A.

(Ao, Bjp)=> ai0j0=anbda i0,
To ecthb Oymer MiN B HEHYJIEBOM CTPOKE
mM<NB, s <mn

9. AHTaroHucCTHYECKasi Urpa: CYIIHOCTh, CBS3b
(YHKIHI BBIMUTPHIIIA UTPOKOB.

AHTaroHNCTHYECKasi UTpa — Urpa C IBYMs
YYaCTHUKAaMH,  KOTOpPBIE  TIPECIEAYIOT
MIPOTUBONONOXKHBIE Lienu. B Takoil urpe
OIWH W3 WIPOKOB BBINIPHIBAET POBHO
CTOJIBKO, CKOJIBKO ITPOUTPBIBAET APYTOM.
Ecnu paccMaTtpuBaemas urpa —
aHTAarOHUCTHYECKast (T.6. C  HYJIEBOH
CyMMOW  BBIMTPHINICH), TO QYHKIHH
Bemrpeimeit FA u FB wurpokoB A u B
CBSI3aHbBI MEKIY COO0I paBEeHCTBOM:
Fa=-Fb , To aij=-bji

OTH paBeHCTBAa O3HAYAIOT, YTO MaTpHIA
Boiurpeiicii B urpoka B sBasercs
MIPOTUBOMONOXKHOW, TPAHCIIOHUPOBAHHOMN
Martpuie A.

Marpura UTPBI 3aBHCHUT oT
YIOPAJOYEHHBIX ~MHOXKECTB ~ CTpaTeruit
urpokoB. T.e. mpu apyroil Hymepauuu
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CTpaTeruii IONy4duM JAPYryl0 MAaTPHUILY
UTPEL

Ho mpu BCEBO3MOKHBIX MATPHULIAX HUIPEL
(YHKIMA BBIMTPHINIA HWIPOKOB  OyIET
OJIMHAKOBOM Ha JeKapTOBOM
IpOU3BENCHUH  MHOXECTB  CTpaTerwuii
UIPOKOB.

Fa=-Fg=>aij=-hji<>A=-B" — wmaTpuunas
=> {SX,SLC;, FA}

10. MWrpel ¢  mpuUpoOAOH:  CYIIHOCTH,

SKOHOMHYECKHE IIPUMEPHI.

B skoHOMMKE YacTO HpPUHSTHE pEIIeHUMN
CBSI3aHO He c CO3HATEJIbHBIM
MPOTUBOAEHCTBHEM IPOTHBHUKY, a C
HEJIOCTATOYHOW  MH()OPMHPOBAHHOCTHIO
urpoka 00 OOBEKTUBHBIX YCIOBHSX, B
KOTOPBIX OyZeT NpUHHMAThCS PpelleHue.
Takas Mozenp Has3bIBaeTcs urpa c
MIPUPOJIOH.

OTAMYUTENFHONH OCOOCHHOCTBIO WIPBHI C
MIPUPOAOIT OT aHTarOHUCTUYECKON COCTOUT
B TOM, YTO B IIEpBOH HMeeTcs OJIUH
AKTUBHBIN UTPOK (KaK MPaBUIIO UTPOK A), a
BTOPOI UI'POK — IIPUPOJIA, AEUCTBYIOIIAsI HE
OCO3HAHHO.

Mertoapl NpUHATHS PELIEHUN B UIpax C
IpUPONOM  3aBUCAT  OT  Xapakrepa
HEONPEACICHHOCTH TMOBEACHUS MPUPOJBI,
T.. M3BECTHO WJIM HET BEPOSTHOCTH €€
COCTOSIHUSL.

3ajaua wWrpoka A cCoOCTOMT B  BbIOOpe
ONTUMAJILHOU CTpaTeruy,
obecrieunBamoLmiell €My — MaKCHMAallbHO
BO3MOYKHBII BBIUTPBIILL

11. Kpurepuit Jlammaca

OIITUMAJIBHOCTH

YUCTBIX CTpaTel"I/Iﬁ OTHOCHUTCIIBHO BBII/IFpBIH_Ieﬁ

Yacto ckmaaplBaeTCsl CUTYyalus, Koria
CTaTUCTHK (UTPOK A) JTUIIEH BO3MOKHOCTH
OIPEZCINUTh  BEPOATHOCTH  COCTOSHHS
NpUPOIBI, TOTAa OH BBIHYKICH HX
OLIEHUBATh CyOBEKTHBHO.
OnuH U3 CII0CO00B COCTOUT B TOM, YTO OH
HE OTJAaeT MPEANOYTEHUs] HU ONHOMY H3
COCTOSIHUS TIPUPOJIBI, TO €CTh CUMTAET MX
PaBHOBEPOSITHBIMH.
1
q; = w
j=1..,n

Iokazarens  3()(GEKTUBHOCTH  YACTBIX
cTparerudi  1mo  kputeputo  Jlamnaca
OTHOCHTEJIHO BBIMIPHIIICH Ha3bIBACTCS
cpenHssi  apudMeTHdecKass BBIMTPBIIICH
OpH  TPHUMEHEHWH WrpokoM A Al
CTpaTerum.
OnTuManbHBIM CPEIM YUCTBIX CTpaTeruit
no kpurepmto Jlarutaca  Ha3bBIBaeTCs
CTpaTerus A0, TIOKa3aTesb
3(h(HeKTHBHOCTH KOTOPOI MaKCHMAJICH.
Ai0 orrruManbHa ecu: - @, — maxa;, [ =
1,..,m
TakuM 00pa3oM 3TO e€CTh YaCTHBIN Cirydait
kputepus baiieca pu q; = %
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12. Teopema 0 COOTHOIIEHUH MEXKIY HUKHEH U
BEPXHEH LICHAMU UI'PBI B CMEIIAHHBIX U YUCTBIX
CTpaTerusx.

Jnsi 371eMEHTOB MaTpHUIlbl A MMEeT MecTo
HEPaBEHCTBO:

anbda i<aij<Pj=> crnemoBaTensHO, anbPa<f
HikHss 1IeHa UrpBl YHCTBIX CTPATEruid He
MPEBOCXOJIUT €€ BEPXHIOKO I[CHY.

HumxHsist eHa urpbl anbgha, BEpXHsS [IeHa
Urpsl 3 B YHCTBIX CTPATETHAX, HIDKHSASL
neHa —V U BEpXHsA LieHa WIpel  V
YIIOBJICTBOPSIET HEPABEHCTBO:
anmppa<_V< V< B

13. Oynknus
CTpaTerusix: 3amuch B
MaTpUYHOU popmax.

BBIMIPBIIA B CMEMIAHHBIX
KOODAWMHATHOW U

@OyHKIUS  BBIMIpPHILIA WIpoka A B
CMEUIaHHBIX CTpaTerusx- ectb QyHkmust H,
3a/laHHasi Ha JEKapTOBOM IPOU3BEICHUU
MHOXECTB CMELIAHHBIX CTpaTerui U
CTaBsIIE B COOTBETCTBYIOIIEE KaxaOi
curyan(P,Q) cpeaHnil BEIMTPHIII UTPOKa
A B 9TOM CUTYyalluu.

H (P.Q = = Z?:l piq;;q; -
KOOpIuHaTHas hopma
(P,Q) € Sax Sg=> 00nacTth onpeaeneHus

— T
H (P!Q) = Pixm X Amn X Qnxa b
MaTpuyHas Gopma
14. OcHOBHBIE NOHATHS U ONIpeeNIeHHs Teopun | Teopust Mrp — Teoperuyeckas OCHOBA
MaAaTEMaTUYCCKUX MOﬂeHeﬁ, MPpUHATUEC

urp. Knaccuduxamus urp.

ONTHMAJIBHBIX PEUICHHH B KOH(IMKTHOI
CUTYallMH PIHOYHBIX OTHOLICHUI.
HeonpeneseHHOCTb — AEHCTBUSL CTOPOH,
HAaIpaBJICHHBIX Ha YMEHBIIICHUE
3P PEKTHBHOCTH JPYroil CTOPOHOM.

Puck — BepOATHOCTH HEOIArONPUSATHOTO
Ucxoza.

l. KondaukrHbie CUTYallHU-
CTOJIKHOBEHHE HHTEPECOB HE MeHee 2-X
CTOpOH, KaXJIOH U3 KOTOpPBIX I
JOCTI)KEHHS  CBOMX  IIeledl  uMeeT
BO3MOJKHOCTb JICHCTBOBaTh Pa3IMIHBIMU
crocobaMu, B 3aBHCHMOCTH OT JCHCTBUM
MPOTHBOOOPCTBYIOIIEH CTOPOHBI

OnHa xapakTepu3yeTcs:

A) HAJTMIHEM KOH(IIUKTYFOITIX
CTOPOH(HUTPOKOB)
b) HammumeM BO3MOXHBIX JEHCTBHIA(

CTpaTerHii)
B) mHTepecamm CTOpPOH, BBIPAKAIOMIUMHU
Pa3IIMIHBIME TOTPEOHOCTSIMHA UTPOKOB
Il. HWrpa- wmartemaTHdeckas MOJENTb
KOH(DITMKTHOMN CHTyaITul
111. Koanunuu- o6beanHeHNE UTPOKOB
1) 1O NPpUYUHAM 00PA308aHUS
a) KOATUIUHM JICHCTBHUS, €CIH IEihb
00beTMHEHHS UTPOKOB TOJIBKO
COBMECTHBIE JIEUCTBUS
0) KOaTMIMM MHTEPECOB- 0Opa3oBaHa
o MIPU3HAKY HWJEHTHYHOCTH
TIPEAIIOYTEHIHA NCXO/IOB HTPOKOB
B) KOATHUIIAN U ICHCTBUI 17§
HWHTEPECOB- KOATUIIHS
2) no 8pemeHHOMY hakmopy
A) BpeMCHHBIE, B TPOIECCE HIPHI
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COCTaB UTPOKOB MOXKET MEHSTHCS
B) cocTaB nurpokoB He MeHsIETCS

3) no yucny uepokog

A) mapHBINA, B KOKIOH KOAIHIIUHU JIBA
UTPOKa

B) MHOXECTBEHHBIH, €ClIH XOTs OBl B
OJTHOM KOaJMIIUH OoJiee 2-X HTPOKOB
VI.IlpaBuiia urpel- CUCTEMa YCIOBUH
¢ nenplo (opmanuzanuu (3amuch Ha
MaTEMaTHIECKOM SI3BIKE)

A) cTpaTernu UTpoKoB (YucTas)

b) oO0bem wuHpOpManMK, KOTOpPOW
Ka)JIbIil U3 UTPOKOB MOKET MOIYYHUTh
0 JeicTBUSIX (CTpaTerusix) APYroro
UTPOKa

B) ucxon urpel B pesyibraTe 1000
COBOKYITHOCTH CTPaTE€ry HI'POKOB

15. Kpurepuii baiieca onTUMaTbHOCTH YHUCTHIX
CTpAaTeTrnii OTHOCUTEIIHO BBIMTPHIIIEH

[penmonoxum, 4To UTPOKY A HU3BECTHO HE
TONBbKO cocTosiHuM ipuposl I11,...,ITm, Ho
U COOTBETCTBYIOI[ME WM BEPOSTHOCTH
QIL,...,Qm, ¢ KOTOpPBIMH  TpHPOIA
MPUHUMAET 3TH COCTOSHHSL.

ITokazateneM 3(PQPEKTUBHOCTH  YHCTHIX
crpateruit Ai mo kpurepuio bBaiieca
OTHOCHTCIILHO BBIUTPBIIIA, HA3bIBACTCS
cpeHee 3HAueHWE BBHIMTpHIIIA  (T.€.

MaTeMaTHYECKOe OXHIaHUE), npu
OPUMEHEHHH HIPOKOM Al crpaterun ¢
Y4ETOM BEPOSATHOCTEH COCTOSIHU I
HPUPOIBI.

a;=qy Xa; +q; Xrg_iz+qn><ﬂ

j=1

OnTuManbHOM Cpey YUCTHIX CTPATErHid 10
KpUTEPUIO Baiieca OTHOCHUTEIILHO
BBINTpBIIIEH cumrtaercss crparerus Ai0 ¢
MaKCHMAaJIbHBIM CPEIHHM BBIUTPBIILIEM.

Qo = maxQ;

16. IIpuHIMT TOMUHUPOBAHUS CTPATETUH.

JloMHUHMpOBaHME - CUTYyaLUsl, P KOTOPOH
OJJHA W3 CTpaTeTHH HEKOTOPOro HUIpOKa
JaeT OONMBIINM BBIUTPHILI, HEKEIN ApYyTas,
IpU JTIOOBIX JEHCTBUSIX €r0 OINIIOHEHTOB.
Lens mnpuHIMIA JOMHHUPOBAHUS  —
YMEHBIINTh pa3Mep MaTpHULBl, MyTEM
BBIOpAchIBAaHMS W3 PACCMOTPEHHS TEX
CTpaTeruii, KOTOpbIE SIBISIOTCS OYEBHIHO
HEBBITOJJHBIMHU.

Crparerns Ail JTOMHHHpYET CTpaTErHio
Ai2 crporo ecnu ailj > ai2j, u He cTporo
ecmu ailj > ai2j

Crpareruss Bjl momuHmpyer crpareruto
Bj2 crporo ecnu aijl < aij2, u foMUHApYET
He cTporo eciu aijl <= aij2.

Crparerust Ail nybmupyer crpareruio Ai2

25




ecnu ailj = ai2j.
Crparerus Bjl ny6mupyer crpareruto Bj2
ecnu aijl = aij2

17. HeomnpenenéHHocTh  1pH
peuieHui, BUbl HEOIIPEACIEHHOCTEN.

IMPpUHATUH

IIpobnema  MPUHATHS ~ ONTHMAIBLHOTO
pCIICHUST OCIOKHSACTCS TEM, YTO YacTo
MPUXOAMWTCS €€ pelath B  YCIOBUAX
HEOIpEeeJICHHOCTH.
Heonpenenennoctsb
pa3IMYHBIN XapakKTep:

MOXET HUMCTb

1) HeonpeseneHHbIM MOTYT GBITH
JISUCTBHSL TIPOTUBOOOPCTBYIOIINX
CTOPOH, HanpaBlieHHbIE  Ha
YMEHBIIEHUE 3¢ PEeKTUBHOCTH
MPUHUMAEMBbIX pEILIeHUN apyroi
CTOpPOHBI (KOoHKypHpYIOIIas
tupma).

2) HeonpeneneHHOCTh MOXKeT
OTHOCHTBCSI K CHUTYallUM pHUCKa,
KOTOpBIH JITTP (Jtuo,
IpUHUMAIOIlee  pelieHne) B
COCTOSIHUM YCTaHOBUTH HE TOJIBKO
UX Pe3yJbTaThl, HO U BEPOSITHOCTH
WX TOSIBIICHUSI.

CymecTByeT  CHUTyallss  IOJHOH

HEONpPEeNICHHOCTH, KOT[a H3BECTHBI

pe3ysbTaThl MPUHUMAEMBIX PEIICHHH,

HO HE U3BECTHA HX BEPOSITHOCTb.

HeonpenenenHoctsro MOYKET

o0najgaTh Lenb peIIeHHs 3a4ady,

Korja rmokazarenb 3ddexTuBHOCTH

(ueneBasi (yHKLMS) XapaKTepU3yeTcs

SIMHCTBEHHBIM YHCIOM, HE BCeraa

OTpa’kaeT MOJHYIO KapTHHY COOBITHI.

18. Teopema 00 PKBHBAJICHTHOCTH KPHUTEPHEB

Bbaiieca OTHOCUTEJILHO
OTHOCHTEIILHO PUCKOB

BBIMTPBILICH

u

Kpurepuii baiieca oTHOCHTENTFHO PHCKOB U
OTHOCHUTEIILHO BBIUTPBIILIEH
9KBHBaJeHTHBL. To ects, ecnum Aio
MPUHAISKAIIUH S§ABIsIETCS
ONTHMAJIbHOM II0 MEPBOMY KPUTEPHIO, TO
OHa SIBJIAETCS ONTHMAJIBHON U II0 BTOPOMY
KPUTEPHIO, ¥ HA00OPOT.

19. bumarpuuyHasi urpa: CyIIHOCTb, NPHUBECTH

SKOHOMHYECKUN TIpUMEP

BumaTtpuyHas  Wrpa -  KOHEYHas
OeCKOaNUIMOHHAs UTPa IBYX JIUII.
bumaTtpuunas wurpa 3amaercs  IByMS
MaTpHLaMH  OJWHAKOBOTO  pa3Mmepa
ABILSIFOLIMMHUCA MaTpHUIIAMH  BBIUTPBIIICH
COOTBETCTBEHHO HTPOKOB A 1 B.
Bbumarpuynas urpa -
HEaHTarOHUCTHYECKasi UTpa HE C HYJICBOH
cymMoi. B OmMaTpu4HOi HUTpe HYKHO
3HAThH ZBE MaTpHIIBL, TYT
HEONPEENICHHOCTD BBIIIIE.

Fa=-Fg=>aij=-bji<>A=-BT — wmarpuunas
=> {Sj‘, Sg, FA}

FazFg=> FatFs # 0 =>A#BT —
Oumarpuunas => {S5, S5, Fy, Fg}

20. Marpuna pHCKOB, €€ CBsI3b C MaTpHIel

B »kxoHOMEKE dYacTo MPUHATHUC
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BBIMTPBIIICH. pelIeHNi CBSI3aHO HE C CO3HATENbHBIM
NPOTHBOAEHCTBUEM TMPOTHBHUKY, a C
HEJJOCTATOYHOH  MH()OPMHPOBAHHOCTHIO
urpoka 00 OOBEKTUBHBIX YCIOBHSX, B
KOTOPBIX OyZleT NpUHHMAThCS PpeIleHue.
Takast Mopmenb Ha3bIBaeTcs Wrpa cC
MPUPOAOIL.

Mertonpl NpUHATUS peIIeHUH B
UTpax ¢ MPUPOJIOH 3aBUCIT OT XapakTepa
HEOINpPEeNICHHOCTH TMOBENEHNUS TPUPOIbI,
T.€. M3BECTHO WM HET BEPOSTHOCTH ee
COCTOSIHHSI.

[Tokazatenem  OnaronpusTHOCTH
cocrosuust  Ij (j=1,...,n) mpupomsr II
Ha3blBa€TCSl  HAWOONBINWA  BBIMTPHILI
urpoka A TpU  JaHHOM  COCTOSIHUM
NPUPOJBI, T.€. HAUOONBIIMN ANEMEHT B j-
TOM CTOJIOIIC MATPHIIBI A.

Bj = max aij; i=1...m, j=1...n.

s XapakTepuUCTHKU yOAa4YHOCTH
NPUMEHEeHHUs] cTpaTternu Al urpoka A mpu
COCTOSIHUM Tipupoib [1j BBOANTCS TOHSTHE
pHcKa.

Puck (rij) - pa3HOCTh MeEXAy
roKa3zaTesieM OnaronpusITHOCTH Bj
cocrostuust npupoasl I1j u dakTrueckum
BBIUTPHIILIEM aij.

rij= Bj- aij=max aij-aij

PazHOCTE MEXAy BBIMIPBILIEM,
KOTOPBI HIPOK A momydun Obl, eciu
3apaHee 3HaJ, 4YTO MpPUPOJA MHPUMET
cocrosiue I1j U BBIMTpBIIIEM, KOTOPBIA OH
HONy4YnT (AKTHYECKH TIPH ITOM  Ke
COCTOSIHUH.

[Mostomy puck rij (i=1...m, j=1l..n. )
UrpoKa A MpH IpUMeHeHHH cTpaterud Al B
yenoBusix coctosiaust [1j mpupoast I, ectsh
YIyIIEHHast BO3MOKHOCTh MaKCHMaJIbHOTO
BBIUTPBIILIA ITPY 3TOM COCTOSIHUM TPUPOIBI.
Martpuiia puCKOB CTPOUTCS IO CTONOIAM,
ucxons m3 popmyinsl rij= f§j- aij, UMeeT Ty
K€  Pa3sMEpHOCTh, YTO W  MaTpHua

BBIUTPBILLEH.
Marpuna R=(rij)-HaspBaercss MaTpHie
PHCKOB.
7.2.2 Tecmot
HIudp TecroBble 3agaHus IIpaBunbHBII
KOMIIETEHI] OTBET
5078
IIKH - 1 1. [lpy KakKMx BHAUEHUAX O KpuUTepur I['ypBuUlla 0
obpallaeTca B KpuTepuM Banabna?
a)>0.
0)=1.
B)<0.
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2. B uem ormimune kputepust CoBUIKA OT OCTATBHBIX U3YUYEHHBIX
KPUTEPHUEB MPUHATHUS PEIICHUS:

a) OH MUHUMU3UPYETCS.

6) OH MakcUMU3HUpYeTCS.

B) OH He Bcerja J1aeT OJJHO3HAYHBIM OTBET

3. AHTaroHUCTUYECKAst UTPa MOKET OBITh 3aJ1aHa:

a) MHOKECTBOM CTpaTEruii 000MX UTPOKOB M CEJIOBOM TOUKOM.
0) MHOXECTBOM CTpaTETuii 000X UTPOKOB U (PYHKITHEH
BBIUTPBIIIA TIEPBOTO UTPOKA.

4. MatpuuHasi urpa — 3TO YacTHBIH cly4ail aHTarOHUCTUYECKOU
UTPBI, P KOTOPOM 0053aTEIBHO BBITIOJIHSAETCS OJJHO U3
TpeOOBaHUI:

a) OJIMH U3 UTPOKOB UMEET OECKOHEUHOE YUCIIO CTPATEeTHiA.

0) 00a urpoka UMerOT OECKOHEYHO MHOTO CTPaTErHil.

B) 00a UTPOKa UMEIOT OJHO U TO K€ YUCIIO CTPATETUH.

r) 00a UTPOKa UMEIOT KOHEYHOE YUCJIO CTPaTEeTUid.

5. [lycte MaTpuuHas urpa 3ajjana MaTpHiield, B KOTOPOi Bce
AJIEMEHTHI MOJI0KUTENbHBL. L[eHa Urpbl NOJ0XKUTENbHA!

a) na.

0) HeT.

B) HET OJJHO3HAYHOT'O OTBETA.

6. Llena urpsl Bcerja MEHbIIE BEPXHEH IIEHBI UTPBI, €CITH 00
IICHBI CYIIECTBYIOT:

a) na.

0) HeT.

B) BOIIPOC HEKOPPEKTEH.

7. OnTUManbHasi CMEIIaHHASI CTPATETUS UTSI MATPUIHOMN HIPBI
MEHbIIIE JII000# APYro CTpaTeruu.

a) na.

0) HeT.

B) BOIIPOC HEKOPPEKTEH.

T') HET OJIHO3HAYHOTO OTBETA.

8. LleHa urpsI CyIIECTBYET I MATPUUHBIX UTP B CMEIIAHHBIX
CTpaTerusx BCer/a.

a) na.

0) HeT.

9. Kakux cTpateruii B MaTpHYHON UTPe Pa3MEPHOCTH, OTIMYHOM
ot 1, GoJblre:

a) YUCTHIX.

0) CMCIIIaHHBIX.

B) MOPOBHY U TE€X, U TEX.

10. Ecnin B MaTpulie Bce CTOIOIBI OJTMHAKOBBI U UMEIOT BU/J
(450 1), To xakast cTpaTerust onTUMalibHa Jyis 2-ro urpoka?
a) mepaasi.

0) BTOpAs.

B) J1100ast U3 YEThIPEX.

11. Kakoe MakcMMalbHOE YUCIIO CEJIOBBIX TOUEK MOXKET OBIThH B
Urpe pazMepHocTH 2*3 (MaTpuiia MOXeT cofepkKarh T00bIe
YHUCIa)

a) 2.
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0)3.
B)6.

12. MakcuMyM 10 X MUHHEMYMa T10 Y ¥ MUHUMYM T10 Y MaKCUMyMa
10 X ()YHKIIUH BBIMTPHIIIA IEPBOTO HTPOKA!

a) BCET/a pa3Hble YUCIIa, IepBOe OOJIbIIE BTOPOTO.

0) He Bcerza pasHble 4ncia; epBoe He 00JIbIlIe BTOPOTO.

B) CBSI3aHBI KAKUM-TO HHBIM 00pa3oM.

[Tepeyensr kommneTeHIUH, POPMUPYEMBIX B MPOIIECCE OCBOCHUS TUCITUTUINHBI, COJEPIKUTCS B

paznene 1 «llepeueHb MIAHUPYEMBIX PE3YJIHTATOB OCBOEHHUS OO0pa30BaTEIbHOM MPOrPaMMBI C

YKa3aHUuEM MHIAUKATOPOB UX JOCTHKCHUA U TNIAHUPYCEMBIX PE3YJIbTAaTOB 06y‘-I€HI/I$[ IO AUCIHMITIIMHEY .

7.3. TunoBbie KOHTPOJIbHBIC 3aTaHUS UJIKM HHBIEC MaTEpHUaJbl, H606XOJII/IMLIC AJIs1l ONEHKH
HHAUKATOPOB NOCTUKCHUSA KOMHeTeHHHﬁ, yMeHHﬁ W 3HAHMIi

Kon
HanmenoBanue .
KOMIICTCHIIN Hpumepm 3aJaHUU 1A OLU€HKH I/IHZII/IKaTOpOB JOCTMXKCHUA KOMIICTCHIIUN
U KOMIICTCHLINN
1. CucTeMHO NOIXOOUT K BHIOOPY MaTeMaTHYeCKHX METOIOB H
CHCTEM MPOrPAMMMPOBAHMS ISl PellIeHUs] MPUKJIATHBIX 3a1a4
PaccmarpuBaroTcsi /iBe KOHKypUpyoliue (HHAHCOBble KommaHun A u b.
Kommanust 5 BemeT MeperoBOpbl C HHUIMATOPAMH TPEX WHBECTHUIIMOHHBIX
poekToB b1, b2, b> Ha NpeaMET MHBECTUPOBAHMS, IIPUYEM HHBECTHLIMOHHBIN
TOTOBOpP OHA MOXKET 3aKJIFOYUTH TOJNBKO C OAHUM M3 MHUIIMATOPOB IPOEKTOB.
3aaua KOMIIAHUH b - TIOJIOKHUTENILHBIH PE3yNbTaT MEPEroBOPOB ¢ KAKUM-THOO0 U3
CriocoGen coGupars, FHALMATOPOB MPOCKTOB. Komnanus A ctaBUT CBOEH 3a7a4ueii CBECTH MEpEroBOPHI
IN——— P I:IKOMHaHI/II/I 5 x orpuuarenbHOMy pe3ynbTaTy C TeM, YTOOBI 3aHSATh MECTO
P KoMmmaHun b B nHBecTupoBaHMM. Kommanus A A TOCTHDKEHHS CBOEH Henu
CHCTEMaTH3HpPOBATh JaHHbIC
MOYKET MPUMEHHTh OJHO M3 JBYX CPEACTB: A1 - MPEIOKUTh WHHIHATOPAM
COBPEMEHHBIX HAyYIHBIX N
N MIPOEKTOB 0ojiee BBITOIHBIC YCIOBUS IO CPaBHEHHIO ¢ KoMmmaHueill b, Ar -
HCCIICAOBAHHIH B O6HaCTHn €J0CTaBUTh MaTepHalibl, KOMIIPOMETH mue xKommnanuro b. JleiictBue A
o . 3
INKH-1 |npuknagHodi MaTeMaTHKU U p p > P pyIo
KOMITaHUH A TPUBOIUT K OTPHLATEIFHOMY Pe3yJIbTaTy IeperoBopoB KOMIaHUU
nHpopMATUKH,  TpPeOyeMBbIX
i dbopmu OBaHmE C UHULIMATOPaMU IIPOEKTOB
. PMHP B1, B2, B2 ¢ coorBerctBeHHO BepositHocTsamu 0,7; 0,5; 0,3, a mefictBue Az — ¢
3aKJIFOUCHHIA o
BepositHocTsiMu 0,6; 0,9; 0,4.
COOTBETCTBYIOIIMM HAay9IHBIM
Tpedyercsa: 1.CmozenupoBaTs NaHHYIO CHUTYallMIO, INPHMEHSAS B KadecTBE
CCICIOBAHUIM

MOJICTI AHTATOHUCTUYECKYI0 WUrpy U Cc(HOpMHpPOBATH MATPHUILy BBIUTPHILICH
kommaHuu A. 2.VImMeeT i [aHHas Urpa pelieHne B YUCThIX crpaterusx? Ecnu na,
BHITUCATh €0 W JIaTh JKOHOMHYECKYI0 uHTeprperanuio. 3. KakoB Oyzer
[IPOUTPHIII KOMIIAaHUK B, eciu oHa Oyjer npuaepxkuBathes crpareruu Q = (2/9,
3/9, 4/9), a komnanust A - crpateruu P = (6/11,5/11) ? 4. SIBnsiercst iu cTparerus
Q = (2/9, 3/9, 4/9) onrtumaneHON 1 Kommanmd b. 5.Haiitm onruMmanbHbIE
CTpaTeruv KOMIAHUM A TEOMETPUYEeCKUM MeTofoM. 6.J[aTh SKOHOMHYECKYIO

MHTEPIPETALHIO TOTYyIEHHOMY PELICHHIO.
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2. Peanm3yer ajropurMbl ¢ HCHOJbB30BAHMEM COBPEMEHHBIX CHCTEM
MpPOrpaMMHpPOBaHMS.

Heob6xoanmo 3akynuTh yrois Juist 000rpeBa JIoMa.
KonngectBo XpaHUMOro yrisl OrpaHUYEHO U B TE€UEHUE XOJIOAHOIO MepHoaa
NOJDKHO OBITh IIOMTHOCTBIO M3PAacXOfoBaHO. MMeroTcs cnemyroliue JaHHBIE O
KOJIMYECTBE U [IEHaX YIJIsl, HEOOXOMMOI0 3UMOM JJIs1 OTOIUICHUS JIoMa:

Komuecrso yrmus Cpennsist neHa 3a 1 1.
3uma ’ ’
(1.) (¢.cr. £)
Mirkas 4 7
OGbIyHas 5 75
XonoaHas 6 8

[TokymaTh yroib MOXHO B JII00O€ BpeMsi, OHAKO JIETOM OH JEIIEBIIE, YeM
3umoii. Jletom meHa yris 6 £ (¢.ct.) 3a 1 T. B moMe ectb MecTo J1s 3amaca yriis
0 6 T, 3aroraBiuMBaeMoro JeroM. Ecim 3uMoil motpedyercs JTOKYIHTh

HCI0CTAOIIEC KOJIMYCCTBO YIJId, TO JOKYIIATh NPUACTCA 1O 3MMHUM LICHAM.

TpeOyercs:

1. [IpoBecTH TEOPETHKO-UTPOBYIO (pOpMATH3ALHMIO 3aaUH.

2. CdhopmupoBaTh MaTpUILy BEIMTPHILIEH (TIATEKHYIO MATPHILY).

3. Pemnte 3amauy, ucnons3ys Kputepuil Banbma, MakcuMaxcHbII
KpuTepuil, kputepuii CaBUKa 1 MUHUMHHHBIA KpUTEpUHL.

4. Haiitu onrumanbHOE pEIIEHUWE 10 COBOKYIHOCTH — YKa3aHHBIX
KpUTEPUEB.

/1aTh 5KOHOMHUYECKYIO0 UHTEPIPETALMIO HAMICHHOMY PELICHMUIO.

7.2.11pumepbl CUTYAIIMOHHBIX 32124

3ananue 1. PaccMOTpUM aHTarOHMCTUYECKYIO CUTYAIMIO, YYACTHUKAMU KOTOPOM SIBJISFOTCS,
C OJHOM CTOpPOHBI, TOCYIapCTBEHHAs HAJIOTOBAasl WHCIIEKIUS, a C JIPYrOoMl CTOPOHBI, KOHKPETHBIN
HaJIOTOTUIATEIIBIIUK C TOJOBBIM 0X010M 180 ThIC. pyOIIeii.

VY rocyaapcTBEeHHOUM HAJIOTOBOM WHCIIEKITMH JBA BO3MOKHBIX CITOC00A IEHCTBHSL.

OauH U3 HUX COCTOUT B KOHTPOJIMPOBAHUH J0X0/1a HAJIOTOIIATENIBIIMKA M B3UMAHHUH C HETO:

- Hasiora B pazmepe 13%, eciu HaJIoroTuIaTelNbIIMK 3asBUJI CBOM ACHCTBUTEIIbHBIN JJOXO/T
B pazmepe 180 Teic. pyOneit;

- Hasora B pazmepe 13% ot 180 toic. pyOuneii u mtpada B pazmepe 10% oT He3asaBIeHHOM
HaJIOTOILIATENIBIIUKOM CYMMBI, €CJTM HAJIOTOIIATEIBIINK 3asIBUJI B JIEKJIapaluu 10xo01 MeHbIne 180
THIC. pyOJIeii, B YaCTHOCTH, CKPBLJI CBOM JI0XOT BOBCE.

Jlpyro#i crnoco0 eHCTBUS TOCYAapCTBEHHOW HAIOrOBOM MHCIEKIMU 3aKII0YaeTCsd B TOM,
9TOOBI BOOOIIE HE KOHTPOJIUPOBATH JI0XO] HAIOTOILIATENIBIIMKA, TI0JIarasich Ha €ro YeCTHOCTb.

Hanoromnatensuiuk npu AeKJIapupOBAaHUK CBOETO JOXOJ1a MCIONb3YeT OJHY U3 CIEAYIOUIUX
TpeX CTpaTeruii MOBEACHUS:

- 3asiBUTH O AeicTBUTENbHOM Aoxojie B 180 Thic. pybneil;

- 3asiBUTH 10X0[ B 90 ThIC. pyoOnei;

- CKPBITh JI0XO/I.

TpeOyeTcst OTBETUTH Ha CIIEAYIOLIUE BOTIPOCHI:

1) Kakass W3 AByX yKa3aHHBIX CTpaTeruii roCyJapCTBEHHOW HAJIOTrOBOM HWHCHEKLIHUH
rapaHTUpyeT B3UMaHUe C HAJIOTOIIaTeNbIINKa Haiora, He MeHbiero 23 400 pyonelt, nmpu m000ii 13
TPeX OTMEUEHHBIX CTPATErvil HAIOTOIIATENbIIINKA?

2) Kakass U3 Tpex OTMEUEHHBIX CTPATErHii HaJOTOIUIATEINBIIMKA TapaHTUPYET YILIATy
Hayora He 6onbiie 23 400 pyoneii?
3) CylecTByeT JM pelieHHEe WIPhl B YUCTBIX cTpaTerusix? Eciau 1a, BeIMUIIMTE

MHOKCCTBO OIITUMAJIBHBIX CTPATCT 1515 4
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4) Uemy paBHa LieHA UTPbI B CMEIIAHHBIX CTPATETUAX?

5) ITokasats, uto Jtodast ctparerus P = (po = 1 -p° p1 = p°), 20e p[0, 10/23], sBusiercst
ONTUMAJIbHOU U1 TOCYIaPCTBEHHON HAJIOTOBOM MHCIIEKLIUH.
6) Jlath sKoHOMHYECKYIO HHTepnpeTanuto ctpateruu P = (0,25; 0,75).

3aganue 2. MluBecTop NIpUHUMAET PELIEHUE O CTPOUTENILCTBE JKUJIbs ONPEIEIEHHOTO TUIA B
HeKoTopoM Mecte. OH JeWCTByeT B  YCIOBUSAX HEONPEAETICHHOCTH (MHGOPMAIMOHHOM
HEMPO3PAaYHOCTH) HA PHIHKE >KUJbs. UT0OBI COPMHUPOBATH NMPEACTABICHUE O CHTYalldMl Ha pPBIHKE
Kb HA MOMEHT 3aBEPILIEHUS CTPOUTEIHCTBA €My HEOOXOIUMO y4ecTh LEHBl Ha HEIBUKUMOCTD,
KOHKYPEHLIMIO Ha PbIHKE >KWJIbSl, COOTHOIIEHUE MPEAJIOKEHNUS U CIIPOCa, KypChl BaIOT U MHOIO€
npyroe. CTaTuCTUYECKHE JaHHbIE CBUAETEILCTBYIOT O TOM, YTO OJHON M3 IJIaBHBIX COCTABJISIOIINX
CTOMMOCTH YKUJIbS SIBJISIETCS MECTO €r0 PACTIONOKEHHUS.

PaccmoTpuM MaremaTndecKyro MOJEIb TaHHOM CUTyallud. MBI IMeeM UTpy C IPUPOIOH, IAe
OCO3HAHHBIN UTPOK A - HHBECTOD, TpupoJa /7 - COBOKYITHOCTh BO3MOHBIX CUTYaIlHil Ha PHIHKE KUJIbSI
Ha MOMEHT 3aBEpUICHMSI CTPOUTENBCTBA, W3 KOTOPBIX MOXXHO c(OpMHpOBaTh, HampuMmep, MTh
cocrostauit I1., j = 1,2,3,4,5, npupoasl. M3BeCTHBI MPHOIMIKEHHBIC 3HAYCHUS BEPOSITHOCTEH 3THX
cocrostHui Qj= p (/1.), j = 1,2,3,4,5. TIpennonoxum, 4To Urpok A pacroiaraet 4eThipbMsi (YHCTHIMH)
crparerusmu A ,i = 1,2,3,4 , npeICTaBASIOIUME COOO0 BBIOOP OMPEIETIEHHOTO MECTa IS TIOCTPOHKH
KWIbsl. MHOKECTBO 3TUX MECT OIPaHUYEHO I'PaJOCTPOUTEIBHBIMHU PEIIEHUSIMU, CTOUMOCTBIO 3EMJIIU
u T.4. lHBecTUIIMOHHAs TPUBIIEKATEIHHOCTD MPOEKTA OIpeAessieTcsl Kak MPOIeHT MpUpocTa J0X0/1a
10 OTHOIICHUIO K CYMME KalUTaJIbHBIX BJIOXKEHUH, OLIEHKAa KOTOPBIX U3BECTHA MTPH KaXA0W CTpaTeruu
1 KaXXJOM COCTOSTHUM NMPUPOJAbI. DTH JTaHHBIE MTPE/ICTABJICHBI B CIIEAYIOUIei Tadnuie.

Al 7 112 113 174 175
Al 2 7 3 15 6
A2 4 6 11 4 5
A3 6 4 9 5 5
A4 3 8 7 9 5
g 0,30 0,20 0,15 0,10 0,25
B JIOTIOJTHUTEIIFHON CTPOKE KOTOPO yKa3aHbl BEPOSITHOCTU COCTOSIHUIA npupoabl. Tpedyercs:
1. Pemuts 3a1auy, ucnones3ys kpurepuii balieca onTUMalIbHOCTH YUCTBIX CTPATETUH.
2. HaiiTu pemienue B cMeIIaHHBIX CTPATETHUSX.
3. JlaTb reoMeTpUYeCcKyI0 HHTEPIPETAIIMIO0 MHOXKECTBA ONTUMAIIBHBIX PEIICHUH.
4. JlaTh 5KOHOMHYECKYIO0 HHTEPIIPETALIUIO MTOJTYYCHHBIM PEIICHHSIM.
5. PexoMeH10BaTh MHBECTOPY TAKOW Y4aCTOK 3€MJITU JUIsl IIOCTPONKHU KUITbs, YTOOBI PUCK

HEJIOCTIKeHHs HanboJiee 3h(HEKTUBHOTO UCTIOIh30BAHUS KATUTAJIOBIOXKCHHS ObLT MUHUMAJTbHBIM.
3aganue 3. Ha xax10# U3 ABYX TOPrOBBIX 0a3 aCCOPTUMEHTHBIII MUHUMYM COCTAaBIISI€T OJIUH
U TOT k€ Habop u3 N (> 2) BunoB ToBapoB. Kaxknas 6a3za qomkHA MOCTaBUThH B CBOM MarasuH TOJBKO
OJIMH U3 THUX BUIOB TOBapa. Mara3unsl, 0003HaunM ux, A u B, koHKypupyroT mexay coboit. OnuH u
TOT € BUJ TOBapa B 00OMX Mara3uHax MpOJAeTCs MO OJHOM W Toil ke 1eHe. OmHAKO, TOBap,
MOCTaBIIIEMbIi B Mara3un B, 6osiee Bbicokoro KauecTBa. Ecim marasun A 3aBeser ¢ 06a3bl ToBap i-ro
Buaa (i = 1,2,...,n), ominuHbIA OT ToBapa j -ro Buaa (j = 1,2,...,n), 3aBe3eHHOTr0 B MarasuH B, To ToBap
I -ro BUAa OyIET MOJb30BAaThCSA CIPOCOM M Mara3uH A OT €ro peaau3aly MOJYYHT MPHOBLIL C
JICHEXKHBIX enHUIl. Eciu ke B Mara3unbl A u B 3aBe3eHbI TOBaphbl OJMHAKOBOTO BH/A | = |, ToBap I -
ro BUJa B MarazuHe A CIIpoCOM IOJIb30BaThCs HE OyJeT, MOCKOJIBKY TaKOM e TOBap, MO TaKoil ke
1ieHe, HO 0oJiee BHICOKOTO KayecTBa, MOKHO KYMUTh B MarasuHe B, u moaromy marasud A moHecer
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yOBITKM IO TPAHCHOPTUPOBKE, XPAaHCHUIO M BO3MOXKHO IOpdYe ToBapa | -ro Buaa B pasmepe di
JCHE)KHBIX CIMHHII.

Tpebyercs:

a) MaremaTuuecku HOpMaIH30BaTh JAHHYIO KOHPIUKTHYIO CUTYAIIHUIO.

b) IlocTpouth MaTpHIly UrphI IpH N = 5.

€) CymecTBYIOT JIM CTpaTerud MarasuHoB A u B, onTumanbHbIe BO MHOXKECTBE YHCTBIX
CTpaTeruii, mpu ycioBuu, uro ¢ =4, ¢ =2, ¢ =3, ¢ =1,5;c =5;d =2,d =3,d =1, d =4, d =2,7?

d) /JlaTh 5KOHOMHYECKYIO HHTEPIPETAIHIO [TOJYYEHHOMY PEIICHHIO.

3ananue 5. ®upma 1o Mpou3BOACTBY MeOEIU pelIaeT MpoaaBaTh CBOM TOBAp HE TOJBKO B
CBOEM, HO W B coceqHeM ropoje. IlepeBo3ky ToBapa B COCEIHHIA Tropoj (pupma OCYIIECTBISICT
aBTOTpPaHCHOPTOM. J[MpeKTOp GUPMBI PEIIMi 3aCTPaxoBaTh IPy3 OT HEKOTOPHIX U3 YETHIPEX BUJIOB
pHCKa: MOBPEXKICHUE MJIH TIOJIHAS THOEh BCEr0 MIIM YacTH Tpy3a BCIEACTBUE HECYACTHOTO CIydas
IIPH MOTPY3Ke, YKIAKEe WK BBITPY3KE; MPOMaka MePEeBO30YHOIO CPEeICTBA Oe3 BeCTH; 00IIas aBapus;
Kpaxa rpy3a. Caenarh 3T0 OH MOXKET Yepe3 CTPaXOBIIMKOB, OOPATHBIIKCH B OJIHY U3 MATH CTPAXOBbIX
KoMIanuii B ropojie. [1o ompocam npeanpuHUMaTeNe, MoIb30BaBIINXCS YCIYTaMH 3THX CTPAXOBBIX
KOMITaHHWH, IUPEKTOp (UPMBI JenaeT BBIBOJ O TIOJYYEHHH CBOMX BO3MOXHBIX BBIIUIAT TPU
HACTYIUICHHH CTPAaXOBOTO COOBITHS OT KaXJIOW W3 KOMITaHH, KOTOPBIC TPEICTABIICHBI B IIATEKHON
Martpuiie (OTpUIATEIbHBIC YKCIa 03HAYAIOT HEBBIMJIATY 110 KAKUM-JIH00 MPUIMHAM BO3MEIICHHS 110
CTpaxoBOMY CiTy4aro (pupme-cTpaxoBaTelio A cTpaxoBIuKoM B).

Omnpenenure: BEIMYNHY FrapaHTHPOBAHHOTO BO3MEIICHHS [Tl HTPOKa A, €Clii OH MpH BhIOOpE
BHUJIa CTPAaXOBaHUs Oy/IeT pyKOBOJICTBOBATHCS MAKCUMUHHBIM IIPUHIMIIOM; pa3Mep BBITUIATHI, OOJIbIIIE
KOTOpOil He OyJieT BO3MelllaTh CTpaxoBareib B, eciu Oyaer cienoBaTh MUHUMaKCHOMY HPUHLHUITY.

AV B1 B2 B3 B4 B5
Al 3 5 3 3 1
A2 -3 3 -3 -1
A3 4 3 1 4 -2
A4 2 2 -2 2 3

7.4.IlepevyeHb NPUMEPHBIX BOMPOCOB /ISl MOATOTOBKH K IK3aMeHy

1. [ToHsiTHE O MHOTOKPUTEPUATILHOM ONITUMU3ALINH.

2. Bemrpein-¢yHkius ¥ Marpuiia  BeIMTPBINICH. YHCTBIE CTpaTerdd HTPOKOB.
CooTHollIeHHE MEKTy MaTpULIAMU BBIMTPHILIEH UTPOKOB A ¥ B B apHOI aHTaroHUCTUYECKOM UTpe C
HYJIEBOM CYMMOW BBIUTPBILICH.

3. MakCUMUHHBIH 1 MUHUMAKCHBIM MPUHIUITBI UTPOKOB. [TokazaTenu 3ppexkTuBHOCTH 1
HeA(D(PEKTUBHOCTH YUCTBHIX CTPATETHH WTPOKOB. MaKCMMHH M MHUHUMAaKC MIpbl. MaKCUMHHHBIC W
MHHUMAaKCHbBIE€ CTPATETHH.

4, HwxHsist 1 BepxHsA IIEHBI UTPbl B YHCTBIX CTparerusix. TeopemMa O COOTHOIICHHUSX
MEXIYy BBIMTPHIIIAMH HUTpOKa A, mokazatensiMu 3PQPeKTUBHOCTH U HEIP(PEKTUBHOCTU CTpaTeTuH,
HW)KHEN U BEPXHEW LIECHAMH UI'PBI.

S. [ToHsiTHE 0 MHOTOKPUTEPUATBHON ONTUMU3ALIUH.

6. 3aaun TEOPUHU UT'P B SKOHOMHUKE, (PMHAHCaX U OU3Hece.

7. OCHOBHBIE TIOHATHS U OTIPEJICIIEHUS] TEOPUU AHTATOHUCTUYECKUX UTP.

8. Boemrpein-¢yHkius W Martpuia BbIMrpbimed. UYucTele CTpaTeruu  HUIPOKOB.

CooTHoIIEHNE MEX 1y MaTpUIIaMH BBIUTPBILIEN UTPOKOB A U B B NapHOI aHTarOHUCTUYECKON UTPE C
HYJIEBOM CYMMOU BBIUTPBILICH.

9. MaxkCUMHMHHBIA 1 MUHUMAKCHBIA TPUHIMIIBI UTPOKOB. [TokazaTenu 3¢h(heKTUBHOCTHU U
HEd(P(PEKTUBHOCTH YUCTBIX CTpaTeruii UrpOKOB. MaKCUMUH U MHHHUMAaKC Mrpbl. MakCUMUHHBIE U
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MUHUMAaKCHBIE CTPATETHH.

10.  HwxHsS U BEepXHsS LEHBI UTPBHI B YUCTHIX CTpaTerusx. TeopemMa O COOTHOILICHUSAX
MEX]ly BBIUTPBIIIAMU HTpoka A, mokazaTelsiMu 3()(EeKTUBHOCTH M HEIPPEKTUBHOCTH CTPATETHH,
HWKHEW U BEpXHEU LIEHAaMU UTPBI.

11. Teopema 0 cBeleHMHU pELIEHUs MAaTPUYHOM WIPbl K PEIICHUIO Iapbl ABOWCTBEHHBIX
JpYT ApYyry CTaHAAPTHBIX 3a4a4 JUHEHHOTO IPOTrpaMMUPOBAHUS.

12. Omnpenenenre U TeopemMa 0 CUMMETPUYHON MaTpUYHOMN Urpe.

13. TeopeMa O CBEIEHHMM pEUICHHS Mapbl B3aWMMHO JABOMCTBEHHBIX 3a/a4 JIMHEHHOTO
IIPOrpaMMHUPOBAHMS K PELIEHUIO CHMMETPUYHON MaTpUUHOM UrpPBHI.

14. Urps! ¢ npupopoii. [lokazarens 01aronpusTHOCTU COCTOSIHUS PUPoabl. Puck urpoka,

IIPUHUMAIOIIETO pemeHue. Martpuna puckoB. [IpuHATHE pemieHMM B YCIOBHUSX pHUCKAa H
HEOIIPEJCIIEHHOCTH.

15. Kpurepuit baiieca onTUMaJBHOCTH YUCTBIX M CMEUIAHHBIX CTPATErMil OTHOCUTEIBHO
BBIAIPBILIEH.

16. Kpurepuit baiieca onTUMaJbHOCTH YUCTBIX U CMEUIAHHBIX CTPATErMil OTHOCUTEIBHO
PHCKOB.

17. Teopema 00 SKBHBaJIEHTHOCTH KpuTepueB balieca OTHOCHTENBHO BBIMTPHILIEH U
OTHOCHTEIIEHO PUCKOB.

18. Kpurepnii Jlannaca onTUMaTbHOCTH YUCTBIX M CMENIAHHBIX CTPATETM OTHOCUTEIBHO
BBIATPBILIEH.

19. Kpurepnii Jlannaca onTUMaTbHOCTH YUCTBIX M CMENIAHHBIX CTPATETM OTHOCUTEIBHO
PHCKOB. DKBUBAJIEHTHOCTh KpuTepueB Jlamiaca OTHOCUTENbHO BBIMTPBIIIEH U OTHOCUTEIIBHO PUCKOB.

20. Kputepuii OTHOCUTENBHBIX 3HAYEHUH BEPOSITHOCTEH COCTOSIHUM MPHUPOJIBI C YYETOM
BBIMTPBIIIEH.

21. Kputepuii OTHOCUTENBHBIX 3HAYEHUH BEPOSITHOCTEH COCTOSIHUM MPHUPOJBI C YYETOM
PHUCKOB.

22. Kpurepuii (kpaitHero neccumusma) Banmbaa onTHMaaIbHOCTH YHCTBIX M CMEIIAHHBIX
CTpaTEeruu.

23. MakcuMaKCHBIM KpUTepuil (KpaliHEero ONTHMMH3Ma) ONTUMAIBHOCTH YHUCTBIX U
CMEIIAHHBIX CTPATEruil.

24, Kpurepnii neccummsMa-onTuMusma ['ypBuna ONTUMaIbHOCTH YHCTBIX CTpaTErWi
OTHOCHUTEJIBHO BBIMIPHILICH

25. Kpurepnii neccummusma-ontumusma ['ypBruLia ONTUMaIbHOCTH CMELIAHHBIX CTPATEr Ui
OTHOCUTEJIHO BBIUTPBILIEH.

26. OO60011eHHbII KpUTepHil eccuMU3Ma-onTuMu3Ma ['ypBHIla ONTUMAIBHOCTH YUCTHIX
CTpaTEruii OTHOCUTENBHO BBIMTPBHILICH.

217. Omnpenenenue MnokasaTesled ONTHMHU3MAa M IIECCHMM3Ma WIPOKA, IPUHUMAIOLIETO
pewenue no O600meHHoMy Kputeputo ['ypBUIla OTHOCUTEIBHO BBHIUTPHILLIEH.

28. VYuer Boiurpsimeit no O6o6ueHHoMy Kputeputo ['ypBulla KpaiHUM NECCUMHCTOM,
KpaliHUM ONITUMUCTOM U HEMTpaJIoM.

29. dopmanu3oBaHHBId BbIOOp KO3 duimenToB o0600meHHoro kpurepus [ypBuia

OTHOCHTEJIHO BBIMTPBIILIEH.
30. Kpurepnii Capumxa.

31. MUHUMUHHBIA KPUTEPUI.

32.  Kpurepuili neccummusma-onTuMusMa ['ypBHIla ONTUMAJIBHOCTH YHMCTBIX CTpaTeruil.
OTHOCHTEIJIEHO PHCKOB.

33.  Kpurepuii neccumusma-ontuMusMa ['ypBuIia ONTUMANIbHOCTH CMELIaHHBIX CTPAaTerui
OTHOCHTEIIEHO PHCKOB.

34.  OO6o006menHbIi KpuTepuil ['ypBHIIa ONTUMAIIBHOCTH YUCTBIX CTPATETH OTHOCUTEIHHO
PHCKOB.
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35. OO6o0mennblii  kputepuid ['ypBHIIa ONTHMAaJbHOCTH CMEIIAHHBIX CTpaTeTuit
OTHOCHTEIIEHO PHCKOB.

36. IloHdaTHEe mNIIAHUPOBAHMA HSKCIEPUMEHTAa B Wrpax ¢ Ipupojoil. HMueanbHbli
SKCHEPUMEHT U TeopemMa 00 yCI0BUU LEJIECO00Pa3HOCTHU €0 MPOBEACHUS.

37. He wupeanbHbIil SKCHIEpUMEHT U TeopeMa 00 YCIOBUHM 11€71eCO00pPa3HOCTH  €ro
IIPOBEICHUSI.

38. [NonsiTne 0 6eCKOATMITMOHHBIX (HEAHTArOHUCTHYECKHX ) UTPax.

39. Onrumansaocts 1o [Tapero.

40. PaBnoBecue mo Homry.

41. [ToHATHE O KOOIEPATUBHBIX UT'PaX.

[ToHATHE O MHOTOKPUTEPUAIIBHON ONITUMU3ALINH.

42. Bolurppiu-¢gyskuuss ¥ MaTpuna BbIUTphIed. YucTble cTpaTerud  UIPOKOB.

CooTHolIeHNE MEX/Ty MaTPUIIAMH BBIUTPHILIEH UTPOKOB A 1 B B mapHOI aHTaroHHCTUYECKOU UTpe C
HYJIEBOM CYMMOW BBIUTPBILICH.

43. MakCUMUHHBIN 1 MUHUMAKCHBIN NpUHIMIBI UTpokoB. [lokazarenu appexTuBHOCTH U
HeA(PEKTUBHOCTH YUCTBIX CTPATErWil MUrPOKOB. MAaKCUMHH M MHUHHUMAakc WUrpbl. MakCUMUHHBIE U
MHHHMMAaKCHBIE CTPATETUH.

44, HwxHss ¥ BepXHAsS LEHBI WIPbl B YUCTBIX CTpAaTerusax. TeopemMa O COOTHOIIEHMSX
MEXAY BBIMTPHIIIAMH HUrpoKa A, mokazarensiMu 3PQPeKTUBHOCTH U HeI(P(EKTUBHOCTH CTpaTerui,
HWKHEW U BEpXHEU [IEHaMU UTPBI.

45. [ToHATHE O MHOTOKpUTEPHATBHOM ONITUMU3ALIH.

46. 3amaun TeOpUU UTP B IKOHOMUKE, GUHAHCAX U Ou3Hece.

47. OCHOBHBIE TIOHATHS U ONIPEICIIEHUS] TEOPUU AHTATOHUCTUYECKUX UTP.

48. Bbmrpsim-¢yHkiuss ¥ Marpuua  BeIMIpbILeH. YucTele CTpaTeruu HUIPOKOB.

CoOoTHOLIEHHE MEXTY MaTPUIIAMH BBIUTPBILIIEH UTPOKOB A U B B MapHOW aHTarOHUCTUYECKOW UTpe ¢
HYJIEBOW CYMMOMU BBIMTPHILIEH.

49. MakCUMUHHBIN 1 MUHUMAKCHBIM PUHIUITB UTPOKOB. [TokazaTenu apdexTuBHOCTH 1
HeA(pPEKTUBHOCTH YUCTBIX CTpATerWii UTPOKOB. MAaKCUMHH M MUHUMAaKC UTpbl. MakCUMHUHHBIE U
MUHHMAaKCHBIE CTPaTEeTuH.

50. HuoxHsiss 1 BepxHss IeHbl UTPhl B YUCTBIX CTpaTerusix. TeopemMa O COOTHOILIEHHSX
MEXAY BBIMTPBIIIAMH Urpoka A, mnokazareiasiMu 3(QdexTuBHOCTH U HEI((HEKTUBHOCTH CTpaATEeTUH,
HIDKHEH U BEpXHEW 1[IEHAaMH UT'PBI.

ol. Teopema o cBeaeHHH pelICHHS] MAaTPUYHOW UIPbl K PEIICHUIO Maphbl ABOWCTBEHHBIX
JPYT ApYry CTaHJAPTHBIX 3a/1a4 JIMHEHHOTO MPOTrpaMMHPOBAHUSL.

52. Omnpenenenue u TeopemMa 0 CAMMETPUYHON MaTPUYHOMN Urpe.

53. Teopema o cBeneHUM pelieHUs] Mapbl B3aHMMHO JBOMCTBEHHBIX 3a/1ad JIMHEWHOTO
MIPOrPaMMHUPOBAHHUS K PEHICHUIO CUMMETPHYHON MaTpUUHOMN UTPHI.

54, Urpsl ¢ mpupoaoii. [lokazarens 01aronpusTHOCTH COCTOSHUS PUPObL. PUCK Urpoka,

NpUHUMAOIIEro pemieHue. Marpuna puckoB. [IpunHsTHe pemieHU B YCIOBUSAX pHUCKA H
HEONPEICIEHHOCTH.

55. Kpurepnii baiieca oNTUMaIbHOCTH YUCTBIX U CMEIIAHHBIX CTPATErHil OTHOCUTEIBHO
BBIUTPBILIEH.

56. Kpurepnii baiieca oNTUMaTIbHOCTH YUCTBIX U CMEIIAHHBIX CTPATETHH OTHOCUTEIBHO
PHUCKOB.

S7. Teopema 00 SKBMBaJEHTHOCTH KpHUTepHeB baiieca OTHOCHUTENIBHO BBIUTPHIIIEH U
OTHOCHUTEIILHO PUCKOB.

58. Kpurepnii Jlamaca onTUMaabHOCTH YMCTBIX M CMEIIAHHBIX CTPATErMil OTHOCUTEIBHO
BBIUTPBILIEH.

59. Kpurepnii JIlannaca onTUMaabHOCTH YMCTBIX U CMEIIAHHBIX CTPATETUH OTHOCUTEIBHO

PUCKOB. OKBUBaJICHTHOCTb KPUTCPUCB Jlammaca OTHOCUTENBHO BLII/Il“pLII_Heﬁ U OTHOCUTCIILHO PUCKOB.
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60. Kpurepuii OTHOCUTENBHBIX 3HAYEHUN BEPOSATHOCTEM COCTOSIHUM IPUPOJBI C YUETOM
BBIUIPBILIEH.

61. Kpurepuii OTHOCUTENBHBIX 3HAYEHUN BEPOSTHOCTEW COCTOSIHUMM NMPUPOIBI C Y4ETOM
PHUCKOB.

62. Kpurepuii (kpaitHero neccumusma) Banpaa onTUMaIbHOCTH YUCTBIX MU CMEHIAHHBIX
CTpaTEruu.

63. MaxkcuMakcHbIil KpuTepuil (KpallHEro ONTHMH3MAa) ONTHUMAJIbHOCTU YHUCTBIX U
CMELIAaHHBIX CTPATET M.

64. Kpurepuii neccummusma-ontumusma ['ypBHunia ONTHMaJIBHOCTH YHUCTBIX CTPATETHH
OTHOCHTEJILHO BBIUTPHILIEH

65. Kpurepuit neccumusma-ontumusmMa ['ypBuiia ONTUMalIbHOCTH CMEIIAHHBIX CTPATETHN
OTHOCHUTEIIBHO BBIUTPBILICH.

66. OO06001eHHBIN KPUTEPHUI MEeCCUMU3Ma-ONTUMKU3Ma ['ypBHUIla ONTUMAIBHOCTH YUCTHIX
CTPAaTEeTHi OTHOCUTEIIBHO BBIUTPBILIEH.

67. Omnpenenenue MnokasaTened ONTHMHU3MAa M NECCUMH3Ma WIPOKa, IMPUHHUMAIOIIETro
pemenre no O6o0IIeHHOMY KpuTepuio [ ypBuUIla OTHOCUTENBHO BBIUTPHIIIEH.

68. VYuer Boiurpeimeil no O600meHHoMy KpuTeputo ['ypBulla KpailHUM NECCUMUCTOM,
KpallHUM ONITHMHMCTOM WU HEUTPAJIOM.

69. dopmannu3oBaHHbIl BeIOOp KO3 (duLHEeHTOB 00001meHHoro kputepus ['ypBuia

OTHOCHTEIIEHO BBIUTPHIIIEH.
70. Kputepnii Capumxa.

71. MUHUMUHHBIN KPUTEPUH.

72. Kputepuii neccummuszma-ontumusMa ['ypBUIlla ONTUMaIbHOCTA YHUCTBIX CTpaTEruu.
OTHOCHUTEIILHO PUCKOB.

73. Kputepuit neccumuszma-ontumusma [ ypBuiia onTUMaIbHOCTH CMEILIAHHBIX CTpaTErui
OTHOCHUTEIILHO PUCKOB.

74. O0600menHbIi kputepuit ['ypBHIla ONTHMAIBHOCTH YHCTHIX CTPATETHil OTHOCHTEIBHO
PHUCKOB.

75. O6oOmeHnHupIi  Kputepuii ['ypBHIIa ONTHUMAIBLHOCTH CMEIIAHHBIX  CTpaTeruid

OTHOCHTEIIEHO PHCKOB.
7.5.I1pumep 3K3aMeHANIMOHHOT0 OMJIeTa

®denepalibHOE TOCYAApCTBEHHOE 00pa30BaTeIbHOE OIOKETHOE YUPEKICHHE BBICIIETO 00pa30BaHUs
«®UHAHCOBBIII YHUBEPCUTET ITPU IIPABUTEJILCTBE
POCCHUIICKOM ®EJEPALIUN»
(PuHAHCOBDBI YHHBEPCHTET)
Kpacnogapckuii pusman @uHyHHBEepcUTeTA

Kagenpa «MaremaTrka u nuHbOpMaTUKa»

Hucnunnuna « Teopust urp»

dakynbTeT NPUKIATHOW MaTEMaTUKU U HH(POPMATUKU

®opma o0ydeHus - OyHasl.

[Tpounb «AHann3 JaHHBIX U IPUHATHE PEILIEHUH B SKOHOMHKE U (PMHAHCAX)

3K3AMEHAIIMOHHBINA BUJIET Nel

1 Bonipoc (20 ©OanuoB): Ilonstune wurpoBoi curyauuu. HMrposas curyanus,
YJIOBJIETBOPUTENIbHAS A UIPOKa A, M JOKAa3aTENbCTBO €€ KpUTEpHs. AJIITOPUTM IMOMCKA UIPOBBIX
CUTYallH, YAOBJIETBOPUTENBHBIX JIJIs1 UTPOKA A.

2 Bonpoc (20 6a10B): MakcuMaKCHBIH| KpUTEpUNA ONTUMATIBHOCTH YUCTHIX CTPATETHil.
3 Bonpoc (20 6an10B):
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3anaua

Ha xaxno# u3 1ByX TOProBbIX 0a3 acCOPTUMEHTHBIM MUHUMYM COCTABJISIET OJAMH U TOT XKe
HaOop u3 N (> 2) BunoB ToBapoB. Kaxxaas 6a3a qomkHA MOCTaBUTh B CBOUM MarasuH TOJBKO OJIMH U3
ATHX BUJIOB TOBapa. Marasunel, 0003HaunM uXx, A u B, koHKypupyroT Mexy co6oil. OmuH u TOT ke
BHJ] TOBapa B 000MX Mara3uHax MpoaaeTcs 1Mo OJHOM U ToH ke 1ene. OaHako, TOBap, MOCTABIISIEMBbIiA
B Maras3uH B, Gosiee BricoKoro kauectBa. Eciiu marasun A 3aBeset ¢ 6a3bl ToBap i-ro Buja (1 =1,2,...,n),
OTJIMYHBIN OT ToBapa j -ro Buaa (j = 1,2,...,n), 3aBe3eHHOro B Mara3us B, To ToBap i -ro Buaa Oyzuer
MOJIb30BAThCSA CIIPOCOM M MarasuH A OT €ro peaiM3aluy MOJTYYUT HNpUOBUTH C ICHEKHBIX €IUHHUII.
Ecnu ke B Marasunbl A 1 B 3aBe3eHbI TOBapbl OIMHAKOBOTO BH/A | = |, TOBap | -ro BUJa B Mara3uue A
CIIPOCOM TOJIB30BaThCS HE OY/IET, IOCKOJIbKY TaKOM jK€ TOBap, M0 TAKOH JKe IIeHe, HO 00Jiee BBICOKOTO
KadecTBa, MOYKHO KYIHUTh B MarasuHe B, 1 mosTomy mMarasus A moHeceT yOBITKH IO TPAHCTIOPTUPOBKE,
XPaHEHHIO U BO3MOYKHO MOpYe TOBapa I -ro Bua B pazMepe dj ICHESKHbBIX SIHHUII.

Tpebyercs:

e) MaremaTnuecku HOpMaIH30BaTh JAHHYIO KOHPIUKTHYIO CUTYAIIUIO.

f) Tloctpouth MaTpUILy UTPBI IpU N = 5.

g) CymecTBYyIOT JIn CTpaternd MarasuHoB A u B, omTumasnbHbIe BO MHOXKECTBE YHCTBIX
CTpaTeruii, mpu ycioBuu, uro ¢ =4, ¢ =2, ¢ =3, ¢ =1,5;c =5;d =2,d =3,d =1, d =4, d =2,7?

h) laTh 5KOHOMHYECKYIO HHTEPIPETAIHIO IOIYYCHHOMY PEIICHUIO.

TToaroroBmi: Kanaiinun E.H.
YT1Bepxkaaro:
3aBenyromuii kKadenpoit Momuan A.C.

8.IlepeyeHb OCHOBHOH W [ONOJIHUTEJIbHON Yy4eOHOH JUTEPATYpPbl, HEOOXOAMMOM JIs
OCBOEHHS THCIUIIIHHBI

OcHoBHas1 JuTEparypa:

1. Konecnuk, I'.B. Teopust urp ¢ npuiaoXeHUsIMHU K MOJIETUPOBAHUIO SKOHOMUYECKHUX
cucteM / I'.B. Konecnuk. - M.: Jlenana, URSS. 2023. 256 c. ISBN 978-5-9519-3324-9 — Pexum
nocryma: https://www.book.ru.

2. Jlabckep JILI. Teopuss urp B DKOHOMHKE (NIPAKTUKYM C PEIICHUSIMH 3a]a4)
[DnexTponHsbIi pecypce]: yaeobHoe nocodue / JI.I'. JTabckep, H.A. AAmenko. — Mocksa: Knopyc, 2023.
— 259 ¢. — Pexxum goctyma: https://www.book.ru.

3. Jlabckep JIL.I'. BeposiTHOCTHOEe MoOJenMpoBaHHe B (HHHAHCOBO-PKOHOMHYECKOM
obnactu [DnekTpoHHbIN pecypce]: yuedHoe nocobue / JL.I. Jlabckep. — MockBa: UHOPA-M, 2021.
— 172 ¢. — Pexxum poctyma: http: //znanium. com.

JonosiHUTEILHAA JIUTEPATYpA:

1. Jy6una U.H. OcHOBBI T€OpHH SKOHOMHUYECKUX UTP [DIEKTPOHHBIN pecypc]: yueGHoe
nocooue / W.H. Jlyomna. — MockBa: KuoPyc, 2021. — 208 c¢. — Pexum poctyna:
https://www.book.ru.

2. JlorunoBs B.H. MeTo1pl NpuHATHS yIIPaBIEHUYECKUX PEILIEHNH [ DIIEKTPOHHBIN pecypc]:
yuebHnoe nocodbue / B.H. JlornnoB. — Mocksa: KuoPyc, 2017. — 224 c. — Pexum poctyna:
https://www.book.ru.

3. Xyropeukuit A. b., I'opromikun A. A. MaTteMatuyeckue MOJEIN U METO/Ibl UCCIIEOBAHUS
omnepauuii: YuebHoe nocodue Juist By30B [DIeKTpoHHBIN pecypc]: yuebnuk / Xyropenxkuii A. b.,
Tlopromkun A. A., 2024. — 204 c. — Pexxum nocryna: https://e.lanbook.com

9.Ilepeyenb pecypcoB HH(OPMALMOHHO-TEICKOMMYHUKAIIMOHHOW ceTn «MHTepHET»,

HEe00XOAMMBIX VISl 0CBOCHHUS AU CHHILINHBI
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https://www.book.ru/
https://www.book.ru/
https://www.book.ru/
https://www.book.ru/

1.

Jlaypeatsl Hobenesckoit MIPEMUH o SKOHOMMKE:

http://www.nobel.se/economics/laureates

2.

ru/library
3.

4.

bubinoreka marepuajgoB 1O 3KOHOMHYECKOW Temaruke: http: //www. libertarium.

denepanbHas ciry)k0a rocyrapCcTBeHHON craTucTuku: http: //www. gks. ru

Caitr, MOCBAIIECHHBIN TEOPUH urp (Game Theory .net):

http://ecsocman.hse.ru/text/19918716/

5.

MaTepI/IaJH)I 0 CONAJIbHO-3KOHOMUYCCKOMY IIOJIOKCHHUIO W PAa3BUTUIO B Poccumn:

http://www.finansy.ru

6.
7.

Bukunenust o reopun urp ru.wikipedia.org/wiki/Teopust urp

Odummanpheiit  caiit  MunucrepctBa ¢uHancoB P®: http:  //minfin.rinet.ru

MOHUTOPUHT SKOHOMHYECKUX TIOKa3zaTeneii: http://www.budgetrf.ru

8.

l'onuapo E.H. HccnenoBanue omeparuii. [lpumepsl u 3amauu [ DI€KTPOHHBIN

pecypc]/ E.H. Tonuapos. - Pexxum noctyna: url: http: //math.nsc.ru/LBRT/k4/or/

9.

Epsun AWM. Benenue B wmccnenoBaHue omepanuii [DneKTpoHHBIM pecype]/ A.U.

Ep3un . - Pexxum mpocryma: http://math.nsc.ru/LBRT/k4/LOR/.
Cytbs OumaTtpuunbIX urp. http: //www.pandia. ru/text/78/587/68995. php

10.  Dnexrponnas 6ubnuorexka ®unancosoro yausepcurera (Ob) http://elib.fa.ru/

11.  Dnexrponno-6ubnmoTeunas cucrema BOOK.RU http://www.book.ru

12.  DnexrponHO-6MGIHOTEUHAs cucTeMa «YHHBepcuTeTcKas ouGnumoreka OHJIAMH»
http://biblioclub.ru/

14.  DnexrponHO-6MONMMOTEYHas cucteMa Znanium http: //www.znanium.com

15.  DnexrponHo-6uGnMOTeuHas cucTeMa m3natenbctsa «FOPAMT» https://www.biblio-
online.ru/

16.  DnexrponHO-6MOIMOTEYHAs cHcTeMa M3aTenscTa «Jlanpy https://e.lanbook.com/

17.  Jlenosas onnaiin-6ubnuoteka Alpina Digital http://lib.alpinadigital.ru/

18.  Hayunas snexkrponnas 6ubnuoreka eLibrary.ru http://elibrary.ru

19. Hanmonanwsnas snexrponnas oubauoreka b.1p://H36.pd/

10.MeToanueckue yKkazaHus JJisi 00yYAKOIIMXCS M0 OCBOEHHUIO TN CIUIINHbBI

HaumeHoBaHue MecTOoHaxo0KIeHHEe MaTeprasa (CChLIKA Ha
METOAUYECKUX MATEPHUAJIOB ISl T'on HNOII, undgopManuOHHBIN CTEH/
YTBepPKIeHHUS
o0yuyarmuxcst AenapramMeHTa/kagenpsl/gpuanana, ap.)

Mertoauueckue ykazaHus K
JIEKIUAM (BUICOJICKITUH )

https://portal.fa.ru/Catalog-
2017 View/View?1d=b7924476- ad9d-4617-93fb-
fcb389720aac

https://portal.fa.ru/Files/Data/a5c9dfb1-9b36-

Crmaliapl K BUACOJIECKIUAM 2017 4927-

bb402e39T1Tal224e/Cnaitnp1%20x%20nexusam.p”|

https://portal.fa.ru/Files/Data/71d6e092-5377-

COoprmk sananmit 2018 4aed- 8cc8-48f2ff7c64a3/szz teoriaigr new 18.pdf
MeTtoauyecKue yKa3aHus K 2014 https://portal.fa.ru/Files/Data/3989500e-3b8b-
MPAKTUYECKUM 3aHATUSIM 4115- b7b5-7c7472e4e317/rpv tpr.pdf
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http://www.nobel.se/economics/laureates
http://www.libertarium.ru/library
http://www.libertarium.ru/library
http://www.gks.ru/
http://www.gks.ru/
http://ecsocman.hse.ru/text/19918716/
http://www.finansy.ru/
https://ru.wikipedia.org/wiki/%d0%a2%d0%b5%d0%be%d1%80%d0%b8%d1%8f_%d0%b8%d0%b3%d1%80
https://ru.wikipedia.org/wiki/%d0%a2%d0%b5%d0%be%d1%80%d0%b8%d1%8f_%d0%b8%d0%b3%d1%80
https://ru.wikipedia.org/wiki/%d0%a2%d0%b5%d0%be%d1%80%d0%b8%d1%8f_%d0%b8%d0%b3%d1%80
http://minfin.rinet.ru/
http://minfin.rinet.ru/
http://www.budgetrf.ru/
http://www.budgetrf.ru/
http://math.nsc.ru/LBRT/k4/or/
http://math.nsc.ru/LBRT/k4/or/
http://math.nsc.ru/LBRT/k4/LOR/
http://math.nsc.ru/LBRT/k4/LOR/
http://math.nsc.ru/LBRT/k4/LOR/
http://www.pandia.ru/text/78/587/68995.php
http://www.pandia.ru/text/78/587/68995.php
http://elib.fa.ru/
http://elib.fa.ru/
http://www.book.ru/
http://www.book.ru/
http://biblioclub.ru/
http://www.znanium.com/
http://www.znanium.com/
http://www.znanium.com/
http://www.znanium.com/
https://www.biblio-online.ru/
https://www.biblio-online.ru/
https://e.lanbook.com/
https://e.lanbook.com/
http://lib.alpinadigital.ru/
http://lib.alpinadigital.ru/
http://elibrary.ru/
http://elibrary.ru/
https://portal.fa.ru/CatalogView/View?Id=b7924476-ad9d-4617-93fb-fcb389720aac
https://portal.fa.ru/CatalogView/View?Id=b7924476-ad9d-4617-93fb-fcb389720aac
https://portal.fa.ru/CatalogView/View?Id=b7924476-ad9d-4617-93fb-fcb389720aac
https://portal.fa.ru/Files/Data/a5c9dfb1-9b36-4927-
https://portal.fa.ru/Files/Data/a5c9dfb1-9b36-4927-
https://portal.fa.ru/Files/Data/71d6e092-5377-4aed-8cc8-48f2ff7c64a3/szz_teoriaigr_new_18.pdf
https://portal.fa.ru/Files/Data/71d6e092-5377-4aed-8cc8-48f2ff7c64a3/szz_teoriaigr_new_18.pdf
https://portal.fa.ru/Files/Data/3989500e-3b8b-41f5-b7b5-7c7472e4e317/rpv_tpr.pdf
https://portal.fa.ru/Files/Data/3989500e-3b8b-41f5-b7b5-7c7472e4e317/rpv_tpr.pdf

Metouyeckue ykazaHus K https://portal.fa.ru/Files/Data/27a22746-0614-

MPAKTUYECKUM 3aHSATUSIM 2015 40c9- b9b4-44c78d7fbf5a/teor igr met rek.pdf
https://portal.fa.ru/Files/Data/9b031e4b-dc70-
Keiic 2019 4395-

9ae4-76a2ecbc93e0/keis teoriyaigr 19.pdf

II.HCPC'ICHL I/IH(l)OpMaIII/IOHHI)IX TeXHOHOFHﬁ, HCIIOJB3YEMBIX IPH OCYHIECTBJICHUU
06p830BaTeJIbHOFO nmpoiecca nmo JAUMCHHMILIMHE, BRKJIIOYas MEepEeICHb H006X0)II/IMOI‘O
NnporpaMmmMmHoOro odecneyeHus U I/IH(l)OpMaIII/IOHHBIX ClIPpaBOYHBIX CUCTEM

1. KoMIuIeKT JIMIIEH3HOHHOT0 TPOrPAMMHOI0 o0ecreyeHus:

Windows, Microsoft Office.

AntuBupyc ESET Endpoint Security

2. CoBpeMeHHbIe TpogeccHOHAIbHBIE 0a3bl JAHHBIX U HH(OPMAILIHOHHBIE
CIPaBOYHBIE CUCTEMBbI

NudopmanronHo-mpasosas cucrema «I” apant»

NudopmanronHo-npasosas cucrema «Koncynbrant [lmoc»

DnexkrponHas suimkiIoneaus: http: //ru. wikipedia. org/wiki/WiKi

Cucrema komiiekcHoro packpbitust uapopmaru «CKPUH» -http://www.skrin.ru/
3. CepTudunuupoBaHHble MPOrPAMMHbIE U aANINIAPATHbIE CPEACTBA 321U THI MHGOpMAIUU
- HE UCIOJIb3YIOTCS

12.0nucanue MaTrepuaJIbLHO-TEXHUYECKOWH O0a3bl, HeOOXOAUMOM /IJIs1 OCYIIeCTBJIECHHS
00pa3oBaTeIbHOIO NMpolecca No JUCHUIINHE

MarepuanpHo-Texuudyeckas 0aza KpacHomapckoro ¢umana PUHAHCOBOTO YHHUBEPCUTETA
COOTBETCTBYET ACUCTBYIOLIUM MPOTHUBONOKAPHBIM IIPaBUIaM U HOpMaM, 00eCieunBaeT MPOBEICHUE
BCEX BHJIOB JUCUUIUIMHAPHOW M MEXIAUCUMILUTMHAPHON TMOATOTOBKH, MPAKTHUECKONM M Hay4HO-
HCCIIeIOBATENIbCKON paboT 00ydarouXCsl, MPEAYCMOTPEHHBIX YU€OHBIM IIJIAHOM.

OOpazoBarenbHbId IpoOIECC OO0ECIeYnBACTCS CIEUUAIbHBIMU IMOMEIIEHUSMHU, KOTOpPbIE
MPEJICTABISAIOT COOOM ayqUTOpUU JUIsl TPOBEACHHUS 3aHSATHH JIEKIMOHHOTO THIA, 3aHSATUN
CEMHUHAPCKOI0 TUIIA, BHIIOJHEHUSI KYPCOBBIX Pa0OT, IPYMIIOBBIX U WHIUBUIYAIbHBIX KOHCYIbTAUH,
TEKYIIEr0 KOHTPOJISI M MPOMEXKYTOYHOM aTTecTallly, MOMEIICHUs IJIs CaMOCTOSITENIbHON paboThI
CTYACHTOB M TOMEIICHHUsS s XpaHEHUS U NPO(UIAKTUYECKOTO OOCIyKUBaHUSA Y4ueOHOTO
obopynoBanus. CrenuanbHble MOMENIEHUS YKOMIUIEKTOBAHBI CIEIMATU3UPOBAHHON MeOenblo U
TEXHUYECKUMHU CPEACTBAMH OOy4deHHs, 0OECIeUHBAIOIIMMHU MPEACTaBlIeHne ydeOHON nH(popmanuu
00JIBIION ayAUTOPHH, TEMOHCTPAIIMOHHBIM 000PYA0OBAHHUEM.

[Tomemienus Ui caMOCTOSATENBHON palbOThl OOYYalOMIMXCS OCHAIIEHbl KOMIIbIOTEPHOM
TEXHMKOM, oOecreynBaromieil AoCTyn K ceTu VIHTepHEeT U 3JIeKTPOHHOW HHGOPMAIMOHHO-
oOpa3oBaTesibHO cpefe PUHAHCOBOTO YHUBEPCHUTETA.
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https://portal.fa.ru/Files/Data/27a22746-0614-40c9-b9b4-44c78d7fbf5a/teor_igr_met_rek.pdf
https://portal.fa.ru/Files/Data/27a22746-0614-40c9-b9b4-44c78d7fbf5a/teor_igr_met_rek.pdf
https://portal.fa.ru/Files/Data/9b031e4b-dc70-4395-
https://portal.fa.ru/Files/Data/9b031e4b-dc70-4395-
http://ru.wikipedia.org/wiki/Wiki
http://ru.wikipedia.org/wiki/Wiki
http://www.skrin.ru/
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