buser 1
1. 3agava NpUHATHS PEIIeHUs] IIPU HAJIUYNKA OMHAPHOI'O OTHOIIECHHUSI.

2. PemnTh urpy ¢ marpureii

0 0 0 ail

o a9 0 0 0
s 0 as 0 0
0 0 a4 O

Dneias =0, 2 =.1.2.9.4.

3. Pemurs urpy I'y s urper I' ¢ dyHKIUSIME BBIUTPHIIIA

F(z,y) =2 -3zy—y° +2y, G(z,y) =1, X =[0,1,Y =[0,1].




Buser 2

1. IIpeacrapinenne MHOXKecTBa onTuMajbHbIX 110 Creiirepy crpareruii ¢
MCITIOJIb30BAHUEM CBEPTKHM THIIA MHHUMYM .

2. Haiitu pasuosecue no [lrakennbdepry B urpe ¢ (pyHKIUSIMHA BLIMTPLIIIA

F(z,y) =z —22y,G(z,y) = —(x — 2y)* + 2z, X =[0,2],Y = [0, 1].

3. Haiitu Bce CHTVaIlUH DaBHOBECHHA B YHCTBHIX U CMEIHIAHHBIX CTPATETHAX

OMMATPUYHOI UI'PbI
2 3 4 4
1=(2 1) 2=z 3)



Buser 3
1. I'pacduuecknii Mmeroy pemennst MATpUYHLIX UIp Bjga 2 X n u m X 2.

2. Ha miockocrn Muoxkectso X siBisiercst 00beIHHEHHeM TPeX MHOXKeCTB:
npsimoyrosasauka ¢ sepumnamu (0,0), (1,0), (0,2), (1, 2), ksagpara ¢ Bepuiu-
namu (1,0),(2,0),(1,1),(2,1) u Tpeyronsauka ¢ sepumnamu (1,1),(3/2,1),
(1,3/2). Haiiru muoxkecrsa crpareruii u3 X, onrumansusix 1o ITapero u no
Cueitrepy ans sekropuoro kpurepuss W(z) = (Wy(x), Wa(z)) = (x1,22).

3. Jdokasars, uro ememannsie crpareruun ¥ = (2/3)Ih + (1/3)1 u v° =
(2/3)1p + (1/3)]; siBastioTest ONTHMAILHBIME B HI'pe

F(z,y)=2>-3zy—v*+2y, X =[0,1],Y = [0,1].

Haitru 3navenne urpni v.



Buser 4

1. Ceejgenne peueHust MATPUYMHON MIPbl K Iape ABOMCTBEHHBIX 3444
JIMHEIHOrO 1POrpaMMHpPOBAHMS.
2. B urpe s s (pyHKIME BBIMIPLIIIA BCEX HIPOKOB COBIAJAIOT M paBs-

ol dyukuun F(z), senpepwsroii Ha npoussejgennn X = X; x ... x X,
KOMIIAKTOB METPHUECKHX npocTpancTs. Jokasars cyuecrsoBanne CuTyaiun

PABHOBECHSL.

3. Haiiru onrumansHoe pacipejiesieHie pecypea B 3a/1a4e MaKCHMU3AIMK

dbyukImn

min [521- +3,.1:2+5,:1:3+8,% +32]

1IpH OrpaHHIeHHAX

Y+ ot z3+xy =23, z; 20, ; — neame,i =1,2,3,4.



buier 5
1. OcHoBHasi TeopeMa MATPUYIHBIX UIP.
2. Pemures urpy I'y 1711 OMMaTpUYHON UI'PBI C N X N-MaTpUIIAMU
L 257,

A T
0: 3 >

(ai), aij = (2 — §)°, B = (b;;), bij =

3. Ilycts @ € {1,2} — kouTposmupyemsiit hakTop, j € {1,2} — crparerusi
nporuBHuka, k € {1,2} — ciyuaiiupiii pakTOp, IPUHUMAIONUN 3HATCHIUSI
1 u 2 ¢ BeposTHOCcTBIO 1/2. Kpurepuit acpdexkrusnocru F(i, 7, k) 3a1aercs
NByMsI MaTpHUIAMU

FGa = (3 1) Fain= (7 3)-

Onepupyiolasi CTOpoHa OyaeT uMeTbh MHAMOPMAIMIO O HEOIIPEJIeJICHHOM WU
ciiydaiiHoM paKTope B Ha4daJjie olepaluu, IIPOTUBHUK He 3HAaeT peasin3alluu
ciaydaitHoro ¢dakropa. Haiitn nHamaydmuii rapaHTUpOBAHHBII pe3yJbTaT U
BCE OITUMAJIbHbIE CTpaTernu OlePUpPYIOe CTOPOHLI.



Buser 6

1. OcHoBHas TeopeMa HelIPEePbIBHBIX HID.

2. HaiiTu Bce cuTyanum B YMCTBIX cTpaTerusx, onTuMasbibie 110 Ilapero
B OuMaTpuuHOil urpe

A= ,B:

crO o
UM
- = 00
w o
N ~1 00
O WO

3. lanbl jiBe MaTpHIIbI Al = (g Z) L A% = (g 2) . PaccmoTpum ciie-

JYIOLLYIO Urpy ¢ nosHoit nagopmanmeii. CHavasia neppblii Mrpok BelOMpaer
Homep MaTpuubl k € {1, 2}. Barem Bropoii nrpok Bsibupaer Homep crobua j
matpuibl A¥| a morom nepsbiii, 3uas j, BIOHpaeT HOMEpP CTPOKH i MATPHILBI

AF. Bpiurpbim nepBoro npu 3ToM paseH afj. Haiirn 3navyenne urpbl u Bce
OITUMAJIbHLIC CTPATErUH UTI'POKOB.



Buner 7
1. Teopembl 0 JOMHHHPOBAHME CTPOK M CTOJOLOB B MATPHUHLIX HIPaX.

2. Haiiri curyanuio pasBHOBECHS! B CMEIIAHHLIX CTPpaTerusx B Oumarpuy-

HOIl urpe
_fa b ot
A= a) 2= 0):

rae a.c>b.d, f,g > e h.

3. Haitri onrumasibHOe pacupejie/ieHse pecypea B 3a/1ate MHHHMHU3AINN
dbyukImn

x 22 z2 z2
5~ 2+ —5a+ - Tay + 2 -8y

1pH OrPAHHYEHHSsIX

1+ ro+r3+x4=29 2; 20, z; —nennte, 1 = 1,2 3,4.



Bujer 8
1. UccnemoBanue mojie/n ‘HalaJeHue-3aluTa’ B YUCThIX CTpaTerusx.

2. Ilycrs B GumarpuuHoil urpe juist eMmemanubix crpareruit p, ¢ u aByx
YUCEJI U] U V2 BBIIOJHEHbI COOTHOIIIEHUS

A(,0") S v, i =1,0m, B(®,5) Sz, § =1,

p? > 0= A(i, ¢°) = v, q? > 0= B(p’,j) = vs.
JTokazarn, uto (p¥,q") — curyamus paBHOBecHs.

3. Haiitu onTumasibHOe pacipe/ie/ieHue pecypca B 3a/iaue MaKCUMU3aIun
byHKIIUN
' £ H #
min [71 + 32,22 + 8,23 + 9, ?4 +3]

I[IPpHU O'PpaHUYICHUAX

T1+xTo+23+24 =23, ; 20, x; — ueanle, 2 =1, 2, 3, 4.



Buser 9
1. UccnenoBanue MoJIe/Id IIIYMHOM JIy3JIM.

2. Ha miockocTu 3a/1aHO0 MHOXKECTBO BHJIa
X = {z = (z1,22)|(21/2)° + (22/3)* < 5}.

HaiiTu mHO>XKecTBO cTpareruit x € X, onTuMaJjibHbIX 110 [lapero mist BeKTOp-
noro kpurepust W(zx) = (Wi(x), Wa(x)) = (21, 22). OTBeT 060CHOBATS.

3. HaiiTu Bce cuTyanuu paBHOBECUS B YHUCTBIX U CMEIIaHHBIX CTPATErusgx

(500

OMMATPUYHOI UI'PBI



Buser 10

1. Onpesenenne MHOrOMANOBOI AHTANOHHCTHYECKOMN HIPHI € MOJIHOM HH-
dbopmanueit.

2. Haiiri Bce curyanuy B “MCTHIX crparerusx, onrumainbuste no Cheii-
Tepy B OuMmaTpuHOiil urpe

5 0 8 0 8 0
A=1]0 2 1 B=17 7 3
5 3 1 3 20

3. Haitrn Huxknee 3HaYeHne 1 MAKCHMHHHYIO CTPATErHIO B UIPe

F(z,y) =22 -3zy— 9y +2y, X =[0,1],Y = [0,1].



Buner 11

1. Teopema Llepmesto 0 pemeHns MHOrOMAroBOit UI'Pbl ¢ 110J1HOI nHMOP-
Malmeit.

2. Haitru Bce pasuosecus no llrakensbepry yist OuMaTpuuHoil urpst ¢
n X N-MaTPHIAMY

. 1, 1<,
A = (aij),aij = i—j, B = (b), bij = {0 i
3. lyers @ € {1,2} — konrposmpyemsiii dakrtop, j € {1,2} — erparerus
nporusuuka, k € {1,2} — cayuaitaeii dakTop, HPHHHMAIONMI 3HAYEeHHS
1 1 2 ¢ BepositnocTbio 1/2. Kpurepuit sdpexrusnocrn F(i, 7, k) 3agaercs
JABYMsi MATPHIIAMH

FGim=(3 3) Faim=(] 3).

Onepupyiomas cropona Oyiaer umers MHQMOPMAIMIO O HEOUPEJIEJTeHHOM o
cayuaitnom dakTope B Hauajle olepaliy, a HPOTHBHHK 3HACT PeasIn3aiiuio
cayuaiinoro daxkropa. Haiitn nauinyqmmii rapanTHpoBaHHBIN Pe3yiabTarT u
BCE OITHMAJILHBIE CTPATEIHH OIEPHPYIONIeil CTOPOHSL.



Buier 12
1. Curyanusi paBHOBECHsI MI'Pbl MHOI'MX JIMIL ¥ €€ HEJIOCTATKH.

2. Pacemorpum siBe marpunpt A = (a;j) n B = (bij) = (Cayj), rae xon-
craura C' > 0. Jloka3ars,4T0 onTHMAIBHBIC CMEIIAHHBIC CTPATErHH HI'POKOB
B urpax ¢ Marpunamu A u B coBHaJaior, a 3HaveHusi UrP CBA3aHbI PaBeH-

crBoM v(B) = Cv(A).

3. PacemoTpuM ci1e/iyioniy o OHOMIAIOBYIO UI'PY ¢ MOJIHOI uH(bOpMAIM-
eii. Cnavasia nepsbiii urpok soibupaer x € X = [0, 1], 3arem Bropoii urpok,
3Hast x, Bpibupaer y € Y = [0, 1]. Beiurpsim nepsoro urpoka onpejessiercs
no dyukuun F(z,y) = 2% — 3zy — y? + 2y. Haiitn 3navenue urpst n Bee
ONTHMAJIbHBIC CTPATErHH UIPOKOB.



Buser 13

1. Teopema cymecrsoBanmst curyaiuii paBHOBeCHst JUIsi HIPLI MHOI'MX
JINLL,

2. Pacemorpum e marpunsl A = (aij) u B = (b)) = (a;j +C), rne C —
HeKoTopasi Koncranta Jloka3aTh,4T0 ONTHMAILHBIC CMEIIAHHBIC CTPATErHN
HI'POKOB B urpax ¢ Marpunamu A u B coBnajjaior, a 3Ha4eHusi UI'P CBA3aHbI
pasencrsoMm v(B) = v(A) + C.

3. PaccMoTpum ciieiyiomyio OiHOIATOBYIO HIPY ¢ moJiHoi uid opmanm-
eii. Cuavasia Bropoii urpok soibupaer y € Y = [0, 1], 3arem nepssiii urpox,
3Has y, seibupaer r € X = [0, 1]. Boiurpsiin nepBoro urpoka ornpejiessiercs
no pyukimn F(z,y) = 2° — 3zy — y* + 2y. Haiitu 3uauenne urpsl u Bee
ONTUMAJIbHBIE CTPATEI'HH HI'POKOB.



buier 14

1. Pemenne anTaroHNCTHYECKHUX HUI'p € BO'HYTBIMH H BbBIITYKJIBIMH (bY HK-
MM BbIUI'DbIIIIA.

2. Ha crone nexxar n cnmuexk. rpokn no odepein (HauWHAS C IIEPBOrO
UIpoKa) 6epyT ofHy, JBe win Tpu cinndku. KTo 3abupaer noc/iefHue CrimaKH,
ToT BeIUIpBIBaeT. Ilycts n = 50. KTo u3 urpokoB BeIUTrpbIBaeT?! YKayKHUTe
ero ONTHMAJIbHYIO CTPaTeruio.

3. Haittu onTumasibHOE paciipejiejieHne pecypca B 3ajiade MUHUMHA3AIHN
byHKIIN

2 4 7 56]

ma'x[ b ? p)
T1+2 z9o+4+1 234+1 x4+ 2

IIPpH OI'PaHHYCHHNAX

r1+x2+x3+734 =22, ; 20, x; — nearle, 2 = 1,2, 3, 4.



Buner 15
1. Oupenenente AHTArOHHCTHYECKONR HIPLL M ee pelieHHH,

2. Pemure urpy I't e dyyHKOpMsMyg BERMrprIE

F(z,y) =z — 2y, Glz,y) = —(x —2y)* + 22, X = [0,2],Y = [0,1].

3. Hailru onTuMaisHoe pACHpPEIEIeHHe PECYPOa B 38048 MAKCHMI3AINN
thyHEIIHN

In{z) + 32) + In(xa + 49/2) + In{xz + 25/2) + In(xy + 2)
1pH UI‘p&HH‘IEIIHHX

)t awat+ a3 +ry =29 x =0 x; —nenwe, 1 =1,2 3,4



Buaer 16

1. TGO]')EM& 0 IIDGEIKDJIH]‘\-IGM H JOCTATOYMHOM VCJAOBHH CYHICCTBOBAHWH CeJl-
JIOBOH TOYKH. h“IE:’TD,JI MOUCKa. CelIJIOBBIX TOYeK.

2. Haiiru pasnosecue no [lrakensbepry B urpe ¢ (pyHKIUAME BRIMIDBILIA

F(:ﬂs y}l =z — 2y, G(I? U} — _{'T T 21")2 + 2z, X = [Ua 2]1 YV = EU! 1]'

3. HHﬁTH OITTHMATTBHOES I]Hﬂl’]l]ﬂﬂfﬁl(‘?ﬂﬂﬂ I}ECH)CH B HH.J],LH'-I'E NIHK(!HL{HHHH.HH
hyuxiun

In(zy + 2) + In(xs + 25/2) + In(z3 + 49/2) + In(z4 + 32)
MPH OrPATHYCHISX

1+ xo+a3+x24 =29 x; 20, r; — penwe,2=1,2.3,4.



Buner 17
1. VejioBusi cyniecTBOBaHNS MAKCHUMUHHBIX 1 MUHMMAKCHBIX CTpaTeruii.

2. Urpoku 1o ouepein (HauWHasi C 1IEPBOI0) BBIOMPAIOT YUC/IA U3 MHO-
x)ecrBa {1,2,3,4,5}. Hucsia nocseioBare/ibHO CKJIa/ibiBaloTCst. VIrpok BIur-
pBIBaET, €CcJu 1pHu JodaBjIeHun ero ducsia cymma craja pastoit 100. Kro u3
NIPOKOB BBIMI'PBLIBACT M KAKOBA €0 OITUMAaJIbHAS CTpaATerus?

3. Haiitu onrumaibHOE paciipejiesieHue pecypcea B 3ajiaue MUHUMU3AIIUN
hyuximnm

2 2 2 .
x] x5 x5 xy
— — 8z —= — Ta: — — Hx — — 2z
3 1+2 3+4 3+8 4

PN OI'paHn"ICHHUAX

T1+22+23+24=29, ; 20, z; — nenwle,72 =1, 2, 3, 4.



Buer 18

1. Teopema cymecTBoBanus ceUI0BON TOUKH ¥ BOMHYTO-BLILYKJI0f (hyHK-
IHH.

2. Nrpokn no ovepean (HauuHasi ¢ HepBoro) BuidHpalOT 4HC/Ia H3 MHO-
wectsa {1,2,3,4,5}. YUncaa nocaegosarensno ckaaasisaioresa. Hrpok npo-
HIPBLIBAET, ecin npu Aobasiennn ero wnenaa cymva npeszonuia 100. Kro s
UIPOKOB BBIMIPBLIBACT M KAKOBA €r0 OITHMAaJILHAS cTpaTerus?

3. Haiitn onrumansioe pacupejiesieHie pecypea B 3a/1a4e MUHHMI3AITNT
dhyurun
H6 5 1 2
T +2 xo+1" 25+ 1" 14+ 2

-

npH orpanH4ernnsx

T1+I0+Ta+24=22 2, 20, z; —nennie, i = 1,2, 3.4.



Buner 19
1. Heenenosanue sMogenn HANAISHHES-SANITA’ B CMEITAHHBIX CTPATEHX.

2. Pacemorpus oaHomarosyi urpy ¢ nonHoil uadopuanueii. Cravana
BTOpOil Nrpok BMOHpaeT HOMEp cTOIDNA § MATPHID

3 2 45
4 51 2
A_EEEE‘
21 3 4

A4 HOTOM IEPELIT HPPOK, 3HAS j, BROHPAET HOMED CTPOKH { 3T0il MATPHIEL,
Brmrpenn nepgoro urpoka pases a;;. Haitru apagenne urpm n see onrn-
MANEHEIE CTPATErHH HIPOKOS.

3. Haitru onrusaisioe pacupejieilenie Pecypea B 3aia1e MUHHMIE3A1nn
thyHEIH
2 4 5 ol

Il+2~$2+1‘$:g+111_1+2

LIPH OFPpAHMIEHHFAX

1+ st oyt 2a=22 x; =0, z; —nensie, i=1,23,4.



buaer 20
1. CMemaHHOE pacHInpeHne aHTAarOHUCTUYIECKON UIPHI.

2. Ha miockocTu 3a1aHO0 MHOXKECTBO BHJIA
X ={x = (x1,22) | xr172 < 5,21 = 0,22 > 0}.

Haittn MHO>KecTBO cTpaTteruit x € X, ontumaJjbHbiX 10 IlapeTo mo BekTOp-
Homy kpureputo W(x) = (Wi(z), Wa(z)) = (21, x2). OrBeT 060CHOBATS.

3. Haiitn Bce CUTYallUl PaBHOBECHUA B HYUCTDBIX 1M CMEINIaHHDBIX CTPATETINAX

G a-CY)

OMMATPUYIHON UTI'DPHI



bunaer 21

1. Aaropurm 1oucka Ha KOHEYHOM MHOYKeCTBe ONTUMaJIbHBIX 110 IlapeTo
crparernii. [louemy mocsie 3aBeprennst aaropurma MaOKecTBO 1 coBriataer
c P(X,W)?

2. Moxer jin 6 X 6-marpuna, cocrosiimas n3 0 u 1, umeTs poBHO 12 cej1-
JOBBIX ToueK? OTBeT 000CHOBATD.

3. Haiitu paBuoBecue no [llrakensbepry st urpsl I' ¢ hyHKIUSIMU BbI-
UT'PLIIIA

F(z,y) =—-2c" + oy —4° + 22 +y, G(z,y) = —20* + 4oy + y° —z +y,

X =[-3,1, Y =[-2,2].



Buser 22

1. Meroy cyxKkeHusi MHO>KecTBa onTuMaJsibHbIX 110 [lapero crparernit na
ocHOBe MH(MOPMAIIMKA O CPABHUTE/IbHOM BasKHOCTH UJIM PABHOIIEHHOCTH KPH-
TEepPUEB.

2. Moxet ymn 11 x 11-maTpuna umerb poBHO 50 ceyioBbIX ToueK! OTBeT
0DOCHOBATD.

3. Pemnte urpy I'o juist urpsl I' ¢ pyHKIMsIME BBIUTPBIIIA

F(z,y) =2*-3zy —y* + 2y, G(z,y) =1, X =[0,1],Y = [0,1].



Buner 23

1. 3&,.'1&‘1& CYAHEHNA MHOGHKOCTBA ONITHMAMTBHBIX 11O [Iapem crpareruil s
PaRHMICHABIX KPHTCRDHCR.

2. Haitrn cepnoryio Touky dbyuxkumn F(z,y) = (r — 2y)? — 2 + 3z na
npoussegennn X x Y, rue X = [0,3],Y = [0,3].

3. Haittn Bee CHTYVAIIHH PABHOBECHA B YHCTHIX H CMEINIAHHLIX CTPATErHMAX

GumarpuaHoil Hrps
5 3 7 3
A‘(a 3)-‘3‘(2 a)'



Buner 24
1. Maremarnieckas MOJIEbL OTePAILHI.

2. Jokazars, wTo U1 HAWJIYUIINX FAPAHTHPOBAHHLIX BBINIPLIIIEI 11ep-
Boro urpoka B urpax 'y u I'y Bemosnneno nepasencrso F) < Fj.

3. HaitTn Bepxnee 3naueHne n MUHHMAKCHYIO CTPATEIHIO B UI'Pe

F(z,y)=2*-3zy—y*+ 2y, X = 10:1], ¥ = [0,1).



