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KoMiuiekc olieHOYHBIX MAaTEPUAJIOB 10 AMCUHUILIMHE
«MaTemaTu4eckre MeTOAbl IPUHATHS PeLIeHUi»
3aiaHus 3aKPHITOro0 THIIA
3aaHus 3aKPHITOr0 THIIA HA BHIOOP NPABUJIBHOIO OTBETA

1. Buibepume ooun npasunvrulii omeem.
B npocrtpanctee R" s MHOKecTBa Touek XP = (Xfxﬁ ), p=1m mHoxecTBO B

BBIMYKJIO, €CJIH ...
m
_ p
A) B= szlx
m
= P <
b) B azpzlx , O0<a<l
N PP mop_
B) B—szloc X5 20 =1
m
=(1- P 0<
N B=(1-a)) x" 0<a<l
IIpaBunpHbIl OTBET: B
Komnerennus (uaaukatopsl): [TK-2 (ITK-2.3)
2. Buvibepume ooun npasunvrulii omeem.
OyHKIHUSA f(xl,"”xn) HA3bIBAETCSl BBINMYKJION B HekoTopod obOmactu D, eciau B
KaXX0M TOUKE X = (le v X, ) € D BhINoONHSETCS yCIOBUE. ..

A) ... £ (%,...x,)=0,i=1n

B) ... f, (X%, )>0 i, j=Ln
B) ... fo (X%, ) <0, i,j=1n
I) ... maTpuna ||f):ixj I, i,j=1n HOIOKUTENBHO OIpeneNeHa

[IpaBunpHsiid oTBeT: I’
Komnerenmms (maaukatopsl): [TK-2 (TTK-2.3)

3. Buvibepume ooun npasunvrulii omeem.

3agaHa MaTpulla «UTPbl C MPUPOIOI)» A=Hain. IloBenenne JIIIP ommcwiBaeTcs

kputepueM CiBHUIKA, KOTOPBIM UMEET BU/I. ..

A) 2= max[vm_inau + (1 _Y)maxaij:|
i i j

b) 2 =min max(maxaij —aij)
I ] ]



B) > = maxiZaij
oma

I >= max(m_in aij)
i i
IIpaBunbHbIN OTBET: b
Komnerennus (uaaukatopsl): [TK-2 (ITK-2.3)
4, Buibepume ooun npasunvrulii omeem.

Pemenue 3anaun skctpeMyMma pyHKIIMOHATA

Y = j XY,y )dx—>extr,y(a)=vy,, y(b)=y,.

OCYIHICCTBIIACTCA C IOMOIIBIO YPABHCHUAI. ..

2
A) f —:—f -0
X
S
B) f, -, =0
N
B) f,— 1, =0
D f+S -0

[IpaBuiibHbIN OTBET: b
Komnerennus (uaaukatopsl): [TK-2 (ITK-2.3)

5. Buvibepume ooun npasunvrulii omeem.
B 3amavyax HeIMHEHHON ONTHUMHU3ALMU KPUTHUYECKUMH TOYKAMU X* Ha3bIBAIOTCA
TOYKH, B KOTOPBIX IS 11eJIeBOM (DYHKITUU BBITTOJHSIOTCS YCIOBHE. ..

A) f(x*)> f(X), X=X, x=(X,.... %, )

B) f;(x")<0,i=1n

B) f'.(x*):O um f, (x*) He cywecmayem, i=1n
I f,

[IpaBunbHbIi OTBET: B
Komnerenmms (maaukatopsl): [TK-2 (TTK-2.3)

sixj —TIOTIOJCUMENLHO ONpedeneHa

6.  Bwibepume 00un npasuivHblil omeem.
OyHKIMOHAIBHOE ypaBHEHHUE JHCKPETHOTO JHHAMHUYCCKOTO TPOTPAMMHUPOBAHUS
UMEET BHI. ..

AYB, =min[ f_(x..)] +§:fi (x'),x"eG"
i=1

B) B,,, =minf_,(X,.,)+ B, X" €G™, B, =min fl(xl), x' eG!

m+1



m+1

B)B,.,, = miani (Xi),xm+1 cGm™
i=L

I) B, =minf_,(x m+1)+zm:Bi,xm+leGm”,Bl:minfl(xl), x e G
i=1

IIpaBunbHbIN OTBET: b
Komnerennus (uaaukatopsl): [TK-2 (ITK-2.3)

1. Buibepume ooun npasunvrulii omeem.
JluHeliHas ~ 3aKkpbITas  TpaHCHOpPTHAs  3ajJadya  MHHHMH3AIMA  3aTpar
(I)opMyJH/IpyIOTCH CIICTYIOIIUM 00Pa3oM...

A) ZCIJ i =8 ZCU ij = bj’zllaj :lebi
j= E
b) ZCIJ i <8 ZCIJ ij = bj’z_:aj :Zbi
B) ZZCU ; — min, qu a Zx” X

i=1 j—l
I ZZC” i min,inj —~ ZXU— =0,x>0
i1 j=1 =1 i=1
[IpaBuiibHbIN OTBET: B
Komnerennus (uaaukatopsi): [TK-2 (ITK-2.3)

3anamm 3aKPLITOIo THIIA HA YCTAHOBJCHUE COOTBETCTBUSA

1. Dyuxyus f(xl...,xn) 3a0ana Ha evinykiom muoxcecmee D. Ycemanosumo

coomeemcmeue Meofcdy ceoticmeamu f(Xl .. ”Xn) na D u npusrakamu

CYUIeCmeo8anusi IKCMpeManbHulX 3Havyerul ynkyuu. Kaxcoomy asnemenmy neozo
cmonbya coomeemcmeayem moJibKo 00UH dJleMeHm NPago2o cmoioya:

1) I'eccuan H nonoxxutenbHO onpeaeneH u A) DKcTpeMallbHbIX TOUEK B
CYIIECTBYET D ner
xeD, raef, (x)=0,i=1Ln

2) Oynkius Beimykaa u T (X) #0, nsixeD B) B Touke X cymecTByeT
MuHEMYM f(X)

3) 'eccnaH MOJIOKHUTEITHHO U OTPUIIATEIIEHO HE B) Ha muOXecTBe D,

onpeneneH mis X € D GYHKIIAS MOXKET UMETh
HauOoJIbIllee U HAUMEHbIIIEE
3HAYEHUS

[TpaBuwibHblii oTBET: 1B, 2B, 3A
Komnerenmus (maaukatopsl): [TK-2 (TTIK-2.3)
4



2. Yemanosume coomeemcmeue medcoy aHarumuieckum blpadiceHuem Kpumepus
npu evioope peuwtenus JIIIP u nazeanuem smozo kpumepus. Kaoswcoomy snemenmy
7186020 CMONOYa COOMEemcmayenm moabko 0OUH SAeMEHM NPpago2o cmoabya:
1) MakCUMHUHHBIN KpUTEPUIA :

) PHTED A) ¥ =minmax(maxa, —a,
Bansga i Co i S
2) Kpurepuit neccummusma-

ontumusMma ['ypsuna B) 2= m?X[Y m?x a; + (1 - y)m_ln aij}

]

3) Kpurepuii CaBumxka B) Y= max(m_in aij)
i ]

[IpaBunbHsblii oTBET: 1B, 2B, 3A
Komnerennus (maaukatopsi): [1K-2 (TTK-2.3)

3. B MAMPUHUHBIX UcpaAX pPEe3)bmanivl OJZ}Z uepoka szasucam om eco Nno3uyuu.
Yemanosume coomeemcmeue mesxcoy anaiumuueckou Qopmynou Kpumepus u
onpedenenuem nosuyuu uepoka. Kaocoomy osnemenmy nesoco  cmonbua
coomeemcmeyen nojlbKo OauH djlemerm npaeozco Cm0/l61/‘la.'
" A) 11o3u1Mg KpallHETO IeCCUMU3Ma
1) maxaij:max(maxu) ) MO3HIMA Kp
i i j

n b) nmo3unus kpaitHero onTuMMU3Ma

23

2) maxa; = max
I | "
=1

S|k

3) max(m_in aij) B) no3uius HeilTpanuTera
i j

ITpaBunbHblii oTBET: 1B, 2B, 3A
Komnerennms (maaukatopsl): [TK-2 (T1K-2.3)

3anaHml 3aKPLITOI0O THIIA HA BbIﬁOp HpaBI/IJII)HOﬁ nocj1€ea0BaTCJIbHOCTH

1. B 3a0aue nunetinoco npoepammuposanus

a X, +a,X, = max

X, +3X, <12

X, +X,<6

2%, +X, <10

Pacnonoorcume Ha60pbl napamempoe no eo3pacmanuro docmueaemozo

MAKCUMYMA. Sanuwume npasuilbHyro nocie008amelbHOCHb 5yK6 cjlesa Hanpaeo.
A) a=la,=5
b) a=24a,=4



B)
)

a=4a,=2
a =5a,=1
[TpaBunenslii otBET: I, B, b, A.

Komnerennus (uaaukatopsl): [TK-2 (IT1K-2.3)

2. IInamescnas mampuya anmazonucmudeckou uepsvl uepoxoé A u B umeem
8UO:
B Bl BZ B3
A, |8 3 10
A, |3 10 1
A, |10 1 12

3aoanvl kpumepuu npumamus pewieHus uepokom A. Pacnonoocume ooxcudaemvie

gviuepvluiu  ucpoka A no  eo3pacmanuio.  3anuwiume  NPAGUILHYIO
nocnedo8amenbHOCmy OYK8E clleea Hanpaso:
A) MakCUMUHHBIA KpuTepuil Banbna
b) xputepuii neccumuzma-ontumusma I'ypsura (y = 0.5)
B) kputepuit CaBumxa
I') xpuTepuil NO3UIMK HEUTpaTUTETA
IIpaBunbnblii oTBeT: A, I', b, B
Komnerennus (uaaukatopsl): [TK-2 (ITK-2.3)
3. IInameosicnas mampuya anmazoHucmudeckou uepvl ucpokos A u B umeem
8UO.
B
Bl BZ 83 B4

A |8 3 7 10

A, |3 11 4 1

A, |10 1 3 12

s uepoxa B ykazamwv eco cmpamezuu no pocmy MakcCuMaibHO20 0HCUOAEMO20
npouepviuia. 3anuwume NPAGUIbHYIO NOCIE008AMENbHOCMb OYKE Clle8d Hanpaso
A) ctparerus B,

b) cTparerus B,
B) ctparerus B,
I') crparerusa B,

Pacrionoxute oxxugaeMble IPOUTPHIIIH UTPOKa B 1Mo Bo3pacTaHmIo:
[IpaBwibHbll oTBeT: B, A, b, I’
Komnerennms (maaukatopsl): [TK-2 (T1K-2.3)



3aaHusl OTKPBHITOIO THIIA
3aaHusl OTKPHITOIO THUIIA HA IOMOJHEHHE

1. Hanuwume nponywennoe cnoso (cirosocouemanue). B 3agaue HeTuHEHHOTO
MPOrPaMMHUPOBAHHSI

f(x)—>extr(x_),x:(x1,...,xn)
g,(x)=0,i=Lmm<n

OyHKIHS L(X) =1, f (X) + Zm:ﬂ,l g (X) Ha3bIBaeTCs PyHKIMEH
i—1

IIpaBunbHbIN OTBET: Jlarpanxka
Komnerennus (uaaukatopsl): [TK-2 (ITK-2.3)

2. Hanuwume nponywennoe cnoso (crosocouemanue). HeoOXoauMbimM
YCIIOBHEM DJKCTPEMYMa WHTETPaIbHOTO (PYyHKIMOHATAa C (UKCUPOBAHHBIMHU
KOHIIaMH  SIBJSIETCS ~ PAaBEHCTBO  HYJIO  IEpPBOHU
dyHKIIMOHAA.

[IpaBWiIbHBIN OTBET: Bapualuu

Komnerennus (uaaukatopsl): [TK-2 (ITK-2.3)

3. Hanuwume nponywennoe cnoso (cnosocouwemanue). I UCNIONB30BaHUS B
3a/1a4axX JUHAMHKA CTOXAaCTUYECKUX CHCTEM MapKOBCKUX IIeNe HeoOXOoauMOo
HaJIMure y CUCTEMBI CBOMCTBA
[TpaBusibHBIN OTBET: O6€3 MOCIEeACHCTBUS

Komnerennus (uaaukartopsl): [TK-2 (ITK-2.3)

4. Hanuwume nponywennoe cnogo (cnosocouemanue). 3anadya 0 Ha3HAYCHUSIX,
KOTrZla Ha N pabodyMx MECT MPEeTeHAYIT M>N KaHAMIATOB, TO Takas 3ajaaya
Ha3bIBACTCS

[IpaBuibHBINA OTBET: OTKPBITOU

Komnerenmms (maaukatopsl): [TK-2 (TTIK-2.3)

d. Hanuwume nponywennoe cnoeo (croeocouemanue). B 3agaue HETMHEWHOTO
MIPOTPAMMHUPOBAHUS

f (x) —>extr(x), x_:(><1xn)
g,(x)=0,i=Lmm<n

Crpoutcss pyHKUHUS L(X) =1, f (X) + Zﬂ,, o} (X) , B KOTOpPOW HEOmpeaelIeHHbIC
i=1

KO3(ppuULIMEeHTHI A Ha3bIBAIOTCA KO3 UIIMEHTAMU
[IpaBunbHbIl OTBET: Jlarpanxka
Komnerenmms (maaukatopsl): [TK-2 (T1K-2.3)



6. Hanuwume  nponywennoe cnoeo (crosocouemanue). Jlid  OLEHKHU
BBIMYKJIOCTH QyHKumU f(X,,...,X ) paccunTbiBaeTCsl U aHAIU3UPYETCs MaTpula

-
[IpaBunbHBIN OTBET: reccuaH (MaTpuia ['ecce)
Komnerennus (uaaukatopsl): [TK-2 (ITK-2.3)

1, ] =1,n , xoTOpas Ha3BIBaETCs

1. Hanuwume nponywennoe cnoso (cnogocouemanue). Dopma 3agadyu
JUHEHHOTO TPOTPaMMHPOBAHUS, IPEACTABICHHAS B BUJIC:
C'x— min(max),x=(X,,...,X,)
Ax=Db,x>0
Ha3bIBACTCS :
[IpaBWIBHBINA OTBET: KAHOHUYECKOU
Komnerennus (uanukaropst): [TK

3aaHus OTKPBHITOr0 THIA C KPATKUM CBOOOJHBIM OTBETOM

1.  Brumamenvno npouumatime 3adanue u oaiime omeem Ha eonpoc. Kakue
KJTIOYEBbIC (DYHKIIMU  BBIMOJIHSIIOT WH(GOPMAIIMOHHBIE CHCTEMBI  TOJICPIKKH
NPUHSATHUS PEIICHUH MTPU PEIICHUN YIIPABICHISCKHUX 3a71a49?

[TpaBunbHbid oTBeT: COOp M 00paboTKa MAaHHBIX, MOJCIHPOBAHHUE CHUTYaIUH,
aHallM3 aJbTepHATHB, BHU3yalW3allds pPe3yJIbTaTOB W aBTOMAaTH3allUs Ipolecca
TPUHSATHUS PEIICHHA.

Komnerennnu (naaukaropsl): I1K-2 (ITK-2.3)

2. Buumamenvrno npouumaiime 3adanue u oatime omeem Ha 6onpoc. KakoBbl
0COOEHHOCTH MCTIOIB30BaHUs dKCIepTHBIX cucteM B CIITIP u kakum oOpa3zom oHH
CIIOCOOCTBYIOT IPUHSITHIO YIPABICHUYECKUX PEIICHUIA?

[IpaBunbHBIA OTBET: OKCIEPTHBIE CHUCTEMBlI HCHONB3YIOT 0a3bl 3HAHUN W
MEXaHM3Mbl BBIBOJIA JUIsI aHAlM3a HEYeTKOM uHOOpMaImy, o0ecrneynBaoT
MOJIy4eHre 00OCHOBAHHBIX PEKOMEHIAIMA W MHTETPAINIO SKCIEPTHOTO OIBITA B
MPOLIECC MPUHATUSA PEIICHUH.

Komnerenmmu (naaukaropsl): [1K-2 (I1K-2.3)

3. Buumamenovno npouumaiime 3adanue u oaume omeem nHa eonpoc. Kakum
oOpa3oM MeETOABl ONTHUMHU3AINH, W3YyUYCHHBIE B Kypce, WHTETPUPYIOTCS B
WH(OPMAITMOHHBIE CUCTEMBI OACPKKH MPUHATHS PEIICHUI ?

[TpaBriibHBIN OTBET: MeTtoabl OIITUMMU3ALIUU MIPUMEHSIFOTCS st
ABTOMAaTU3UPOBAHHOIO MOUCKA ONTUMAJIbHBIX aJIbTEPHATUB, CPABHEHHUS CIIEHAPUEB
Y MIOAAEP’KKU BbIOOpA HA OCHOBE KOJIMYECTBEHHOT'O aHAJIN3A.

Komnerenmmu (maaukaropsl): [1K-2 (ITIK-2.3)



3aaHus OTKPBHITOIO THIIA C Pa3BEPHYTHIM 0TBETOM

3
1. Pewwums  3a0auy. Jna  ¢dynkoum  f (X, y) = % —4xy +y°

00J1aCTh BBIITYKJIOCTH

IIpuBecTH paciiupeHHOE peLICHUE:
Bpewms BeinosniHeHus - 15 mun
OxunaeMblii pe3ysbpTar:

f . f 2x -4
H = w 2 LH =
fxle fx2x2 —4 6y

Kputepuit Cunbectpa: 2X>0=> x>0, 12xy-16>0=>y >

*

Wl
X |~

x>0
4 1
> _*Z
y3x

a) ImpaBas MOJYIINIOCKOCTD,

0) «Haarpaduk» runepoonsr Y = % .

-
-
-
V
y=(4/3)*(1/x)
*x

Kpurepuu onenvnBanus:

- Hanuuue aHanmuTHuecKoro pemeHus

= Hanuuue rpaduueckoii HHTEpIpeTaiuu
Komnerennus (uaaukartopsi): [TK-2 (ITK-2.3)

Vi

2. Pewums 3a0auy f =% +2%, & max(x),x=(x, X,) npu
2%, +3X, <, x>0 nucnonp3ys HACIO CUMILIEKC METOAA
[IpuBecTr paciIMpeHHOE PELICHUE:

Bpewms Beimonnenus - 10 mun

OxupmaemMoe pelieHue:
f=x+2X,+0%*X,

OIPEEIUTD

2X, +3X, + X, =6,Xx=>20= 0asnc X; =6—-2X —3X,=>

X, =X, =0, X, =6, f,(0,0,6)=0.



B f naubonpmmii monmoXuTeNnbHBIH KOd(PHUIMEHT Y X,, KOTOPYIO JeiaeM

—6 _ X%_ 2%, f,= —%xl —§X3 +4f, (0, 2,0) =4. Bce ko3 puireHTsI

IPH X, U X, OTPULATEIBHBI, T.C. YIydIInTh HeosmoxkHo f . =4, x . =(0,2,0)

0a3UCHOM: X, =

Kpurepun oneHuBanus:
- Peanuzanus 371€MEHTOB CUMILIEKC METO/IA:
Komnerennus (uaaukatopsl): [TK-2 (ITK-2.3)
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BKCHepTHOE 3aRKJII0YCeHHue

IIpencraBneHHbIN GoHT orleHOUHBIX cpeacTs (nanee — @OC) o AUCIUIIIHHE
«HucnenHsle  METOABI B OKOHOMHYECKMX  pacderax»  COOTBETCTBYET
tpeboBanusim ®I"OC BO.

IIpennaraemslie GOpMBI U CpPeCTBA TEKYIIErO M IPOMEKXYTOTHOTO KOHTPOIISL
aleKBaTHBl IesIM M 3aJadaM peaju3allid OCHOBHOW TpodeccrOoHaNIbHOM
o0pa3oBaTebHON IMPOTpaMMBI IO HampasieHuto moaroroBku 38.03.05 BusHec-
uH(popMaTHKa.

OueHouHble  cpeacTBa Ui TEKyIIEro  KOHTPOJS  yCIIEBAEMOCTH,
IIPOMEXYTOYHOU aTTECTAMK 10 UTOTaM OCBOEHUS JUCIUILINHEI MPEICTABIEHE! B
IIOJTHOM 0OBbeMe.

Bunel oOneHOYHBIX CpeACTB, BKIIOYEHHBIE B IPEICTABICHHBIA (OH,
OTBEYAIOT OCHOBHBIM IpuHITUIaM dpopmuposanus OOC.

Pa3zpaGoTaHHBI KW IpPEeACTaBICHHBIM IS SKCIEePTU3bl (OHJ OIEHOUHBIX
CPEIICTB PEKOMEHIYETCS K UCIIOIb30BAHUIO B IIPOIECCe MOATOTOBKU 00yJarOIIUXCs
10 yKazaHHOMY HarpasieHuto 38.03.05 buznec-undopmaruka.

[Ipencenarens yaeOHO-METOAMYECKOM
xomuccnu KpacHomorckoro dhakyssreTa
UH)XXEHEPHUH U MEeHEeDKMeHTa ((huiraa) WA / Ponnonosa O.10.
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JINCT N3MEeHeHU ! U JOMOJTHEeH il

/o

Bungsl nomnojiHeHnii u
N3MEHEHUH

Jlara 1 HOMep MPOTOKOJIA
3acemanus Kaeapel
(xadeap), Ha KOTOPOM OBLITH
paccMOTPEHBI B 0JI0OPEHBI
W3MEHECHHS U JIOTIOJTHEHHSI

[loxnuce
(¢ pacuugpoBKoii)
3aBenymomiero Kadeapoi
(3aBemyronux Kadeapamn)
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