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TIACTIOPT

sougaoIIeHoqH['IxcpeAcTBuoyue6uoftAucqun;rurre

1. B pesynmar e tgyrreltrflArzclIurrnr4nrr <Sronour4Ko-MareMarlrrlecKl4e MeroAbI uporpamrrauofi

rzHxeHepr{u> y o6yuarour4xcs Aon}r(Hbr 6rrrl c$opMHpoBaHbI cneAyioql4e KoMnereHIII4H:

,Kareropun
(rpynua)

noltneresuufi
Koa u HatrMeHoBaHIre

KoA u HarlMeHoBaHHe I{HAr,IKaroPa

AOCTIIX€HIIfl yHIIBepCalr,UOfi

KOMIICTEHUHII :

O 6 arc no o rb e cc uo H unb rt brc KoM n e meHLI u u u u ud uxamo p b, ux d o c m uetc e u un

OIIK-I. Cnoco6es nplrMeu{rb

ecTecTBeHHoHayqHbIe rr

o6uleusxteHepHble 3HaHus, MeroAbI

MATEMATUqECKOIO ALTNII43A T4

MOAeJII4p O B awtrfl, Teoperl,IqecKof o 14

gKCIIep14 MeHTaJIE H Of O

HCCJIeAOBaHT4fl B

npoSeccuosa:rssofi AetreJIbHocrI,I

LlA-ionrc-r.r. 3iraer ocHoBEI

MareMarrrKu, Qrzsaxu,

BbIqHCJII4TCITHOiI TCXHHKH W

IIporpaMMupoBaHLIt.

wl-2orrct.z Yueer perlr316

craHAaprHbre rlpoQeccnoHarlbHble

3AilAI'.I.I c IIpHMeHeHHeM

ecTecrBeHHoHayr{HbIX u

o6qeuuxceHepubx 3w.auwit, MeroAoB

MATCMATHIICCKOIO AHANH3A ' VI

MOAenr4poBaHrrfl.

LlA-3onrc-r.:. I,lueer
Teoperl4qecKofo , Lr

SKCnepI4MeHTanbHof o llccreAo eaHHs

HABbIKI]

nporpeccuoHanbHoito6rerros

AeTTeJIbHOCTI4.

O1asamenoaote nnodteccuorrgJrbHue KoMnemeHuuu a unduxomopbt ux docmuucenua

IIK-6, B:raAenue KoHllerqusMpl Ir

atpu6yr.alr.u KaqecrBa

nporpaMMrroro o6ecne.{eHu I

(nagexruocru, 6esonacuocrrz,

]Ao6crna T.rcnorb3oBaHur), B ToM

rrr{cJre ponr4 no4efi, IIpoqeccoB,

MeTOAOB, r{HcTpyMeHToB u

TexHoJrorufi o6ecneqeHu{ KarrecrBa

LIA-1nx-0.r. 3saet I(oHIIe[IdI{Ir vr

arpu6yrrr Ka.{ecrea lIO.
Il[-2nt<-62. Yrteer onpeAeJl{rb

arpu6yrur rca.{ecrea lIO.
l1r4-3nx-l:, I4ueer HaBLIKH B

I4CTIOJII,3OBaHIII{ M9TOAOB'

r4HcrplMeHToB rr rexuolornft

o6ecneqesr4t KarrecrBa lIO.

2. llporpaulra ol{enl4Ba}{ntr KoHTponnpyeutofi KoMnereHIIIr[:

Ns

u\n

KoHrponnpyeMbre MoAynr{,

pa3Aenbr (reurt)

AIICqUIIUHbI Ir HX

HAI{MEHOBAIIilE

Ito4 xonrponrapyerr,toft

KoMrIereHIIuu (uttu ee uacrrz)

HarzMegoeaHI4e

orleHor{Horo cpeAcTBa

I TEKvrrIUr{ KOHTPOJTT,

l. Bseleuue e
rrccne.qoBaune onepaqufi

oilK-l, nK-6

LIA-1onx-r.r

LIA-lnrc-o.r

Pa6ora Ha neKIIHsx

Ila6oparopHbIe pa6orbl

CauocrosreJlbuarl

pa6ora

2.IIuueftHoe
rrpofpaMMHpoBalil le

LIA-1onr-r.r

w4-2onrct.z

LIA-3onx-r.:

Pa6ora Ha Jrelglrltx

Jladoparopuue pa6omr

CauocrosreJlbHaf
pa6ora

MoAymHan

KOHTPOJIbHA{



V 3. Cuunrercnrrfi Mero.4

714-3onr<-r.:

Pa6ora Ha JIeKIII4IIX

Jla6oparopHsre pa6orrr

Cal,rocroqreJlbHarl
n,

pa0oTa i

Mo4ynruar

KOHTPOJTbHAS '..

4. Teoprax ABofi crBenHocrl4

LIA-3onx-r.:

Pa6ora Ha neKIIETIX

J IaOOpaTOpHbre pa0orbl

CauocroirenbHas
pa6ora 

I

iuoAynbHas

KOHTDOIIbHAf,

5. Tpancnoprnaflsa4a.ua

LIA-3onx-r.t

Pa6ora Ha neKlllzsx

Jla6oparopnr,re pa6omt

CavocrosreJrbHatl

pa6ora :

Mo4yru1ax 
,

ITOHTPOJTbHAJI

6. Sneuenrbr reopr4rr irrp

I4A-3onx-r.:

Pa6ora Ha neKIII{-flx

Jia6oparppnue pa6oru

Cauocrosrenbga-s
.,pa0ora i ,

7. MoAenn

iIeIIoqucneHHofo

nuueffuoro

npofpaMMr,rpoBaHrrrr

VTE-2onx-r.z

llA-3onr<-r.l

LII-3nr<-o.a

Pa6ora Ha neKrlr{rx

Jla6oparopuue pa6oru

CaNrocroqreJrbHat

pa6ora 
i

8. BseAeurae n

Ar4HaMIrqecKoe

npofpaMMr{poBaHI{e
LIA-3onr-r.:

LlI-3nn-o.r

Pa6ota Ha neKrll4.sx

JlaooparopHHe paoorbl

Cauocro.sreJlbgarr
l:

pa6ora

9. Cueqnarbgbre MoAenI{

r4ccJreAoBanux onepaquit
LIA-3onrc-r.:

Llil-Zrr-e .z
?IA-3nr<-o.:

Pa6ora Ha neKrllrf,x

Jla6oparopuue pa6omr

CanoqrogreJlbHat

pa6ora i ,,

Mo4ynrHax I

KOHToOJIbHAA

2. IITOIOBbII4
KOHTPOJIb

orrK-1. tIK-6 TecruooeaHr.re,i :

Bonpocrr K 3ar{ery c

oueuxofi
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sae. xarfe4Poft Hn
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JI.A. TxrylE'cKas

2023 r.

rro ArrcqunJrrrHe

npoifrann

Boupocr'r rr 3aAaHIrs AJrl reKylrlero KoHTpoJIn

<<3tco r{o uuKo-M aTeMaTr{qecKIIe MeToAbI IIp orp aMMnofi unxen epull>

AJIn cryAenroe III KYPca

HarlpaBJreuua <<flporpaMMHafl IrHlfi eHeplrfl >

<<Pa:pa6orKa rrporpautuno-un$opMalruoulrbrx clrcreM)'

6 ceruecrP

MOAI/JrbHAtI KOHTPOIbHA-fl Nb 1

1. o6nras sa/iaqa rulneiirioro [porpaMMiIpoBaHus. Srouolruxo-MaTeMaTl4r{ecKa[

M o Aenb 3a4arlrlr ruln efi s o r o n p o rp aI\4M I4p o B aI-II4fl '

2. craugapilral 14 KaHoHI4rIecKa{ $opua 3a$Aril| rulseitnoro [pofpaMMHpoBaHl{s'

|lepexo4oTcTaHAaprgofisanucv3aAaquKKaHoHIIrIecroft.
3. feotrerpuuecxnft MeTOA peIIIeHI{fl 3a.Aarl mlseftnoro npofpaMMHpOBaHI4s' o6nacG

peurenufi.o6lacrlAoll)/c.]]I4N,{blxperuenxit,Jluttull'ypoBHg.fpaAraeHrQyuxquil.
4. Curranner<csirft irnero4. feorr,rerpfi.recxuft cMbrcJr r1 ocHoBHbIe gTarlbr cIrMrIJIeKc-

MeroAa. Kpurepuft oTITHNtaJIbHocrlt nafi4eHHbx perueuufi' , --^
5. 

- 
onpe4enenue nepBoHarIaJlbHofo AOlycTI{MOrO 6agucsoro peIueHI{{ 3AAALII4

ru,rneft noro [pofpaMMr4po B ar{ut. o c o 5 r're cnyqall cI4MIIJIeKcHof o MeTOAa'

6. Ta6nu-rHa, peanrr3arlrlq oUMlreKC-MeroAa. Alropuru cocraBJlgHlr.g 0I'TMIIJIeKC-

ra6lrau. Pa.speiuarorqufi sneir,renr. Ilpanulo [psMOyroJIbHIIKa' Kprarepufi SIITI4MaJIrHOCTI{''

7. MeroA I'IcKyecrBel{Horo 6asuca (M-uero'u)'

8. ,[,noficreeHutre 3AAarILr. SxonoltuqecKoe ]ICTOJIKOBaHue kI $optr'tyluponxa

Anoft creerrnoft sa.4a'{u.

g. cnoficrea B3aL{MIlo geoitcrneuurrx 3aAAq nuuefiHOrO npofpaMMI{pOBaHIIs'

AlrOpxru cOcTaBJIeHIIs.r{BoricreerlHoit saAa'In. OCnOnnbie TeopeMrr AnOficreeuHoCTI{'

10. AeoficreenHblil cI4MrIlreKc-\'{eroA'

ITpunlcp 6x;rera K MoAyJIbHoMy KoHTpolro Nb 1 
'

1. Tpraxomx<uax cf aSpr4l(a UCrOIb3yeT Anf [poII3BOACTBa CBIITepOB H XOrfroueK lllepcrb'

Cr,rJroH I{ HI4TpoH, 3aIIacbI, I(o'[opbIX cocTaBIItIor 820, 430 u 310 xr' Koill'{ecrno nps}Kl4 Ka)I{AofO

er{4a(n Xr), neOoxOAul,tor'r Anfl I43foTollileHlIt O,4HO|O II3EeIIlIfl, a TaKII(e npu6rUr' ilOllrqaeMaq

or I4x peurtsarJr4l{, rrppiBer,erirr I ra6lnqe'

Cocraeurs Mareluallrqecl{Ylo

MaKcHMIr3auuu nPu6rmu.

HopurrBu4 crtpra

N,roAeJIb Anfl orIpeAeneHII[ nJIaHa BbIrIycKa r43[elrr4vr,



2. 3a4a.ry nuneftnoro fiporpaMMr{poBaur,rr peurr{Tb rpa$uuecxr4M MeroAoM:

F=\+5xr-)max
(x, +2x., <I0,
I

l3x, + 2x, 318,

I *,'- *, > -7,

lz*r-xr<19,
Xr, X, )- 0. 

,

3. 3a4auy nrznefisoro [porpaMMnpoBaHr.rr rrpr,rBecrn K KaHoHHr{ecKoMy Blaly:

F = *r-l2xr- 3x, -+ max

l2xr+3xr+ x, <I5, 
l

I

lZx, + 5x, -2x, I 0,
I

L3tr + 2xr- xz = -3, 1

XrrXr 2 0.

4'Cocras[rrgnoiicreeHH}To3aAaIIyunaiIruperueI{Heo6eux3aEaq:

F(x) = Zxt+3x, -+ min

lxr+xr<4
I

l6xt +2*r2 8

]xr+sxr> +

l_'_ .'n
1Jf1 ,X, ) 0

MOf,YJIbHA{ KOHTPOIbHA,fl J\b 2

1. Ilocrasonra rpaHcrropurofi 3apalru v ee MareMarr.rqecKafl MoAenb. 3anprrraa

TpaHcrropTHas.3anaqa

2. llocrpoeurae oilopHofo peurerru{ rpancuoprnofi 3a1alu MeroAaMr4 (ceBepo-

3 arraAHoro yura) r4 (HaaMeHtruefi croLIMo crl4)).

3. Kparepufi orrrrrMaJrbHocrra 6agncHoro pacrrpeAeneur{r [ocraBoK. Oqeuxa ceo6o.quofi

KJIerKr{. Teopevrr o qr.rKJre nepecqera.

4. Pacnpege.nuremnrrfi MeroA perrreHr4f, rpaHcuopruoft 3al1aqv. . Teopeua o

rloreHllr{anax. llpaeuro Haxox,qeur,rs oqeHox ceo 6o4urx Krreror(.

5. llocraHoeKa ra ceoftcrBa3aplaqv nerunefinoro rrporpaMMr4poBaHr.r{. Knaccu$unarlprfl

3aAarl r.r MeroAoB uerunefi uoro nporp aMMr{poB aHus.

6. ItnaccuqecxrEe MeroAbr orrrr4Mr.r3aur.rr4. Jloxamnlrfi, uo6amurrfi, ycronurrft
3KcrpeMyMrr. Heo 6xoAr,rMo e r{ AocraroqHbre ycnoBr.ir gKcrpeMyM a.

7. llonsrne o6 urponnx MoAeJrrrx. BuArr rzrp. OnrnirraJrbHbre crparefr{H.

B. llrarernnas Marprrqa, HrzxrHfl.rr H BepxH{rr ileHa r4rpbr. CeArona"s rorrKa.

9. Penreurae r,rrp B cMeruaHHbx crparerr4flx. r{ucroerre r{ cMerrraHnbre crparerr{u.

Onruualrlnrle cMe[raHHbre crparerr,ru.

10. feouerpnuecKarr r4Hrepnperaur4s r{rpbr pastvrcpa 2x2.

1 1. Peruesue Marpr4rrHbrx r{rp MeroAaMrr nusefiuoro [porpaMMllpoBaHur.



flpnnrep 6nnera K MoAyJrbHoMy KonTpolro J\b 2

IIbII4

2. I4ccre.4osarb Ha JroKaJrrnr,rft gr(cTpeMyM QyUrqUrc AByX IIepeMeHHbIx

,- /v-?\2+?',?

K:

flyuxrrt
orrrpaBJreHI{tr

llynxrrt Ha3HarIeHI,Is 3auacu

B1 B2 B3 B4

A1

A2
A3

1

2
a

2

J

2

4

I
4

I
5

4

5U

30

10

llorpe6soctu 30 30 10 20 90



(YTBEPX,{AIO)

rae. r<adlegpofr.u UTLIKI(I

HepIdI/,

AOUe II.$,. TxryrbcKafl
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Tecroerre 3aAauuq AJrfl rrroroBofo l{onTporq 
I

rlo rrroraM ocBoeurarr ArrcqurrJrlrur,r, a raKxe,qJItI KolrrpoJrfl caMocrogreJrbHoft pa6oru
cryAeHTa

rro ArrcqrrtrJrlrue <<Srconomuno-MareMarrrqecKlre MeroAbr rrporpaMMnoff uuxcesepuu))

Arrs cryAeuros III Kypca 
;

HarrpaBJreuun <<[porpaMMHafl rrH]KeHepufl)) 
,

upo$u.nn <<Paspa6o'rKa rrporpauuuo-uuSopMaur{ouHr,Ix crrcreM)),

6 cenrecrp 
i

Bapraanr 1 
i

Yxasuaua: Hanuu.tume Bawy Qauunuro, Howep zpynnbr u damy. ,[nn omeema Ha sonpoc c

eut1opou lapuaHma omlemo docmamouuo Hanucamb Hol4ep lonpoca u :pndou 
/yrcey,

o6osuaraatou4yn npaluttuuutil eapuaHm u3 npednotrceuHbtx 6 meKcme om6emo6 ua aonpoc. Ecnu

But cuumaeme nparunbHbrMlt HeatonbKo 6apuqHmo6 om6emo6, mo 3anuutume uep% 3annmyn

coomremcmrynLque numepbr 6yrce . Omsem c+umaemcfl 6epHbut4, ecJru omttetteHbt Bce

npagunbHbte 6 apuaHmbt omB emo 6.

Bpeaa rbtnorHeHutt - 90 uttuym.

1. Tepnun (r4ccneAoBaHr{e orrepaquft> noxenrca

a) B foAbr eropofi wrnponofi nofinrr;

6) s 50-rre ro4u XX nexa;

e) e 60-He ro4ri XX nera;

r) n 70-ue ro4rr XX nexa;

A) e 90-He rogrr XX eexa;

e) B Har{aJre XXI nerca.

2. lIoA uccneAoBanrzeM onepaqufi rroHuMarori ,

a) KoMrrJreKc Hayr{Hbrx MeroAoB Anfl perrreHr{s 3a,4ar{ s$$exrunHoro ylpaBneHr{t

opraHr{3arlr{oHHbrMl,r cIIcTeMaMII) 
,

6) KoMnJrer(c Mep, [pe.4npr{Hr4MaeMbrx Ans peaJrr43arlr{u orrpeAeneHHbrx onepaqHft;

n) I(oMrrJreKc MeroAoB peanr43arur,r 3aAyMaHHofo [naHa; 
Ir) Hayr{Hbre Mero.{br paclpe,qeneHrrs pecypcoB rrplr opraHrr3arlar4 rrporz3Bolcrsa. 

,:

i.
3. Vnopa4o.rbre orarrbr, qepe3 Koropbre, Kar( [paBr.rno, rrpoxoAnr mo6oe oleparlrroHHoe

I{CCJIE.N,OBAHIIC:

a) [ocrauoBKa3a1aqv;

6) rrocrpoeHne coAeplxarerssofi (nep6unnofi) MoAeJrr4 paccMarprrBaeMoro o6rerra
(npouecca);

n) rrocrpoeHr4e MareMaru.recKofi MoAenrr;

r) perxeHr{e 3a1aq, c$opnrynupoBanubx Ha 6ase nocrpoenuofi MareMarrzrrecxofi

MOAenr,r;

A) rrpoBepKa nonyqeHHbrx pe3ynbraroB Ha aAeroarHocrb rrplrpo.qe u3f{aeMoit circreurr;
e) peanr{3arlu.fl [onyqeHHoro pemenr4s. Ha[paKTr4Ke.

.

4. B uccneAoBaHr,rrr onepaqr,ifi [o.4 onepar{uefi nonnuaror: 
i

a) BcrKoe Meponprz.f,Tne (cncreuy Aeficrer4fi), o6re4uHeuuoe eArrHbrM 3aMbrcJroM r4

HanpaBJreHHoe Ha.{ocrrr}Keu}re xaroft-rur6o qenra; 
:6) BcsKoe HeyrrpaBJureMoe Meporprrrrr4e;



B) KoMrrJreKc rexHuqecKr{x MepolpuflTtrfr, o6ecueqliearcnlux [poIl3BoAcrBo rIpoAyKToB

norpe6renux; ;

5. Peureuue Ha3blBaror ofITI{MaJIbHbIM, ecJIIr oHo:

a) ,no 
TeM r4.t1r4 r4r-rbrM npr43rraKaM [peAnorrTLITeJIbHee Apyfl4x;

6) paql4oHanbuo;

n) corJracoBaHo c Har{anbcrBoM;

r) yrBepxAerro o6runna co6paHueu'

6. MareuarrEqecKoe rlporpaMMlrpoBaul{e:

a) 3aHr{Maercr r43f{eur4eM oKcrpeMaJrbHbrx 3aAarr rz paspa6orrofi lretoAoB I,Ix pelueHl4s;

6) rrpeAcTaBnseT co$ofi 11poqecc co3.4aHl{fl IIporpaMM Anfl KoMIbIoTepai noA

pyKoBo.ucrBoM MareMarI{KOB; 
,

n) 3aHI{MaeTC{ pemeHl{eM },IaTeMaTI4rIeCKI{X 3aAar{ Ha KOMIIbIOTepe' :

7. 3aAaqa rulsefiuoro [porpaMMlrpoBaHlrt cocrollT B:

a) orbrcKagr4rr nau6orsruero (uauneuuuero) 3HarreHl{fl rulseftllofi Syur<qurl npLI

Harvrrvv m,rn efi nrx o rp art rau e Hu lYr ;

6) co3AaHr{r4 rulneftsoit [porpa\,rMbr Ha us6paunol,r s3blKe [porpaMMl4poBaHi4fl,

rrp eAHa3H aqeHHofi ,4ntl p e trrenns Ir o craB Jlenn ofr 3a4arrv;

e) OTICaHI4I4 mlUeiigorO aJIfOllI{TIyIa pelIeHl4fi ga.4anHOfi 3aIiAqV.

8. B saAa.re KBaAparl'{qnoro ilporpaMMlrpoBanl4t:

a) qeneBall $yrircrtun tBJlttcrrcq Iceagparuunoft;

6) o6lacrr AoIIycrIrNllbIX pe[reHr{r sBJlf,ercfl KBaAparoM;

s) ofpaHutlenl4tl coAepr(ar I{BaAparI{r{HbIe $yunquu'

g. B saAaqax IleJlorrl4cJIel{Hofo nporpaMMl4poBaHllfl: l

a) Heu3BecTHbIe i\4ofyr frpr,tHrrMarb rotlbKo IIeJIOqT{cJIeHHbIe gHaqe]Hr4fl;

6) r{eJreBafl $yrrnrtun .4orr)riHa o6rrsarertuo [pl4Hsrb Ilenoe 3HarIeHI4e, a HeI'I3BecrHbIe

Moryr 6urr nro6nnvlu;

n) uereeoft Qysrrtuet:i sBrflerc-s LII4cJIoBatI KoHcraHTa'

10. B 3a4aatax flapaMerpullecKofo [porpaMMI'IpoBaHI{t: 
'

a) rleJreBafi (fiyHxnra-r ulumt crlcre\,ra ofpaHurIeHufi cogepxcur napauerp(u); :

6) o6lacrt AofIycTLIN,ILlx pe[IeHIu frBnfre"Icfl napannenorpaMMoM I4JII4

lapanneneru{rleAoM;

n) KOIr4rrecTBo [epeMeH]rbrx Mo]r(er 6urr TOJIbKO rIeTHbIM.

1 1. B gala.iax AI{IraMrrLIecKoro [porpaMMlrpoBaHr{s:

a) Ilpoqecc Haxo)KIIeHr.{'I perller{ur{ gB]r_rreTcg MHoro3TafIHbIM;

6) Heo6xoAuMo p0 qnoilaJM3l4poBilrb npol{3BoAcrBo AHHaMHTa;

e) rpe6yercx orITI'rMl'l3I4po Barb Hcrlorlb3oBaHI'Ie AHHaMITKoB'

1 2. llocraeneH a cncAyro ulatr 3 aAarra lunefi noro IIpoI.p aMMI4pOB aHI{.tI :

F(xtxz): 5x1+ 6x2t 1161'

0.2x1+0.3x2<1.8,
0.2x1 + 0.lxzSL2,
0.3x1+0.3x2<2.4,
xt20, xz>-0.

Brr6epute 3a4aqy, tcorop ar{ 3 {<eI{ B aJTeHrH a :rofr 3aAaqe'

a) F(i1,xz): 5xt t 6x2'_"> tttu;., 2x1 + 3x2 < 18,



;

2x1 + 3xz< 18, 
I

2x1*Y211), 
,

xt *xz<8, 
,

xt>.0,

xzZ0.
I

)-)
r) 1(x1, x2):5x1- + 6x2- --+ wtax,

2x1+3xz<18,
2x1+vr<12, :

3x1+ vr<2.4, :

xt)0,
xz> 0'

n) F(x1, x2): 50x1+ 60xz ---+ tnax, l

13. L\enenoft $yur<rlraeft sa1a'aununefisoro [porpaMMrrpoBaHrrr Mo]r(er sBJrsrbct

$yuxqux:

2x1+xz1I2,
X1*12(-$,
xt) 0,

xz> 0.

6) F(x1, x2): 6x1 + 5xz --'+ milt,

2x1 + 3xz< 18,

2x1+xz<12,
X1*Y21$,
xt>0,
x2>0.

a) F:12x1+ 20xz- 30x3->1pin'

6) F- ->mln;

e) F:3x, - 4*r+ 1[ ---+max;

r) t:*? -2*r--->mqx.

14. Cucrerr.rofi orpaHr4.reHrafi saAa.rn "xnsefisoro nporpaMMr{poBaHrrr Mo}I(eriIBJIfl'tbc .

CIICTEMA:

', f", -x,)3,a)< .,*' 
Lr, *x, (Q.
('t ).

o]rci +xi>3,"' 
Lt, - xz 12.

n)

r)

t^tr*xr=4,
[r, * *; <6.

l*l-x,=4,<'^
L"i - x; >4.

15. CunueKc-MeroA - oro: 
I

a) aHaJrr,rrr4rrecxufi lreroA pelreHr4f ocHonnoft 3a4aqv ruzsefisoro [porpaMMr4poBauus;

6) MeroA orbrcKaHlrrr o6racrn AonycrrrMbrx peruenuft 3a4a'ru rutrefinoro
rporpaMMprpoBaHr.{fl;

n) rpa$z.recxufi ueroA perrreHrTfl ocnoeHofi 3a1arrv rutrefinoro [porpaMMI4poBalnfl.;

r) MeroA rrpr,rBeAeHrz{ o6[Iefi 3aAarru rznefinoro [porpaMMupoBaHr{q K KaHoHrrqecKoMy

er,rAY.

i

I 6 . 3 aAa.ra nrEnefi uoro irp orpaMMr{poB aHr4{ cocror4T B :

a) orbrcKaurrr.r Hau6oluuero rrJrr{ Har{Menbrrrefo 3HaqeHus rru:ueirttoft {ryHxrli.Iri flpu

Hurr4quvr rulnefi nrrx orpaHuuenuft ;

6) pa-:pa6ome runefiHoro anfopnTMav peanv3arlr4rz ero Ha KoMrrblorepe;

e) cocraBJreHr{rz u peruennr{ cr{creMbr mrnefiHrx ypanuenufi;

r) lorzcKe rulnefiHofi TpaeKTopr4r4 pa3Br4Tr4f, rrpoqecca, o[I{cblBaeMoro saAaHHofi

cucreiraofi orpauu.reuuft .

17. O6racm Aorrycrr4Mbrx peruenafi 3aAaqu nuneftuoro [porpaMMnpoBaHr4rr He Mo]Ker

BbrfJrrAeTb TaK: l

n)

r)

a)

2 
-uZl'*2



18. Ileneeoft Synr<Uuefi.sa$a'tu maHefinoro nporpaMMI4poBaHIIs MoxteT flBJrfl"tbcfl

(fynrcqur: ,

a) F:l2xt + 20xz - 30xs -' nxin;

ra;z
6) lq':l ^l ' *2 --) rnin;

cI{cTeMa:

, [x, - xr]3,
u) 

1", +*r<0.
('tl

olrci +xi>3,
"'1", -x212'

n) F:3x, - 4*, + 6 -.-> ntax)

19. Cucreuofi orpanu.rer{rafi saAa-Iu ruanefiuofo IIporpaMMIIpoBaHu{ MO}KeT fiBJl{Tbcfl

'{f I{Lzo'

,f*i-x,=4,
" t'l -fi>+.

20. O6nac$ ,qouycTI{MbIX perleHl4fr. sagauu nilnefinoro ilporpaMMl{poBaul4s I'IMeeT BIIA:

Tor,ua MaKcI{MaJIbHoe 3HarreHrae $yHr<qr'ru F(h, xz): 3xt + Sxz paBuo:

a) 29; n) 27;

6) 20; r) 31'

21. o6nacrs.4,orrlct.r{Mbrx perneHrzfi 3aAar{I4 nuneftuoro [pofpaMML{pOBaHUq i{MeeT BI4A:

Tor.ua MaKclIMaJIbHoe 3l-IaqeHue $ynrqrzu F(xv x2): 5x1 + 3xz paBHo:

a) 30;

6) 32;

e) 12;

r) 27.

22. O6r€|crb AoIIycrI4MbIx perleHrfi,sa a'Lu lusefiuoro nporpaMMl{poBaHl4t LIMeeT BIIA:

Torna MaKcIIMaJIbHoe 3Haqenrae frynxquv F@u x2) : 2x1 - 2x2 paeuo:



a) 12;

6) 14;

a) -B;
6) - 12;

a) 24;

6) 18;

n) 2;

r) 0.

n) 26;

r) 12.

n) -5;
r) 12.

B)

r)
8;

20.

'

23. O6nacrb AorrycrrrMbrx perrreHr{fr.za4a'tu mrefinoro [porpaMMrlpoBaHl{s I{Meer BI{A:

X2

"T1

TorAa MIrHaMaJIbHoe 3Haqeuue $ynxqrzv F@t x2): 2x1 - 2x2 paeuo:

24. O6ractb,qorrycruMbrx peureHrrfi.za4a,au ueruueftnoro rrporpaMMl{poBaHlr.u IzMeer BIzA:

X2

TorAa MaKcr{MaJrbHoe 3Har{eHue $ynrqu v F@r, xz) : xz - x12 panwo:

a) 4;

6) 6;

25.MaxcuMaJrbgoe 3rraqeHlre qelenofi Syuxqrau F@txz):Sxt + 2xznpl{ orpaHlzqeur4tx

XtlXzl6,Xtl4,xt) Q,xz) 0, paegO: '

26. Manoe [peArrpnrrrr{e [por43BoAr4T r{3AenI,It AByx BIrAoB. Ha ugroroBJleHl{e oAHofo

t1s6envfl. nra4a A pacxoAyercs.2xr cbrpbr, Ha I{3roroBJIeHI4e oAHofo vsl.erut euAa B - 1 rr.

Bcero lrMeercf, 60 r<r cbrpbs. Tpe6yercx cocraBlrrb rlnaH IIpoI43Bo.4crBa, o6ecnequnaloilIl4if

non1nreHr{e nau6olsiuefi nnrpyrr<r4, ecilLr orrlycKnatl crol4Mocrb oAHofo v3!;enufl nuAa A 3 A.e.,

euAa B - 1 y.e., nprqeM usAerrafi enAa A rpe6yercn lr3roroBl4Tr se 6olee 25, asuha B - He

6onee 30.

fiauwat g a4arra .xB JIfl ercs s a,4 aqeft :

a) maneftnoro [porpaMMl4poBaHl4fl;

6) peruaeuofi Mero.uoM AI4HaMIlqecKoro nporpaMMl4poBaul{fl;

e) nenunefisoro [porpaMMlpoBaHl4t;

.) cereBoro [naHI{poBaHrIs. 
i

27. Manoe [peAnpr4rrr4e rrpolr3BoArrr r{3Aenvs, [Byx BI{AoB. Ha usroroBJleulre oAHoro

L;311envs. eNga A pacxo,qyercs.2 xr cbrpbfl, Ha I43foroBJreHI4e o.4Horo rtsllenrrfl elara B - 1 xr.

Bcero lrMeercr 60 xr cbrprfl. Tpe6yerca cocraBr{Tb rlnaH rlpo?I3BoAcrBa, o6e'cne-{nealoquft

nonfregrre sau6olrruefi nripyricr{, ecJrrr orrrycrHaJl crol4Mocrb oAuoro v3!;enr4fl.sl'IAa A 3 A'e.,

nuAa B - 1 y."., [pur{eM uzrenufi, nn.ua A rpe6yurcx I{3roroB}ITb se 6olee 25,'asuga B - ue

6oree 30.



I]elenoft SyHxqvefi Aaunofi 3aka-9.u tBJr'flerct $ynxqzx " '
a) F(xI, x2) : 3xl + x2 -'> max;

6) F(xL, x2) : 25xl + 30x2 --> tnax) :

n) 'F(xl, x2) :2xl+x2 -+ max; :

r) F(xl, x2): 60 - 2xI - x2 -- min.

28. Manoe [peArrprrsrrre [poH3BoAr4T r{3Aenlrs AByx BLIAoB. Ha [sroroBJIeHI4e oAHoro

v34errvfl er.rAa A pacxoA,\rer cx 2 xr cbrpbrr, Ha H3roroBneHlre oAHoro vr3!:elrtrfl slaAa B - 1 r<r.

Bcero rrMeercr 60 xr cLrpbrr. Tpe6yercx cocraBlrrb nnau npol43Bo.UcrBa, o6ecnequearoUufi

flonyqeglie nau6olrurefi nr,rpy.rrcr4, ecrrr4 orlycKHas cro]IMocrb o.quoro vgryelfirfl nuAa A 3 8.e.,

euAaB-1y.e.,npnrrel4 lisAernnauAaArpe6yercxl{3roroBl,ITrne6onee25,anuAaB-ne
6onee 30.

fionycrulrrnvr nJIaHoM AaHuoi't 3ap.a'r'v flBIrflerQfl nJIaH:

a) X: (20,20);

6) X: (25,15);

e) X: (20,25);

r) X: (30, 10).

29.B.4ByX nyHr{rar A1 u A2 r{Meercr coorBeTcrBeHHO 60 v 160 eAI{HI4II rOnapa. Becr

ToBap Hyllcrro nepeBe3Tl{ B ny11i1151 Br, Bz, B: 
_ 
B Ko.[I4r{ecTBe 80, 70 vr 70 eAHHI4q

14 6 B)
coorBercrBeHgo. Marpnqa rapu$on raKoBa: C = | - ^ - l. CnnanupyfiTe nepeBo3Kl4 raK,

(s87'
.tto6bl I,IX croI,IMo ctr 6 rut a ltu tlr.rnr alr'Hofi .

ilalrrvas. 3 aAaqa tBntr ercs :

a) TpaHcrloprHort :a4aveli;

6) saAaqeft nelrt trciiuof o rporpaMl\4l{poBaHlr.tr ;

n) ga,ua.{eit KoMN,ulBorl}Keila, 
ir) saAaqefi o Ha3l{arreHl4lx.

30. B AByX rryHKrax 41 yr A2 r4Meercfl coorBercrBeHHo 60 n 160 eAr{HI4II rOnapa. BeCr

ToBap HyxHo rrepeBe3Tr{ B ny}rKTbI Br, Bz, B: 
_ 
B Kofllar{ecrBe 80, 70 kr 70 enI4HI'Iq

(4 68)
coorBercrBeHHo. Marpr.rqa rapn$oe raKoBa: C =l - ^ - l. Cnlauupyfrre nepeBo3KLI TaK,

[s87l
.{ro6rr }IX crolrMoctn 6 lt"' i a lt; t I i r'ilaa ls rroii

Ouopurnr,t fIJIaHoN{ l(anu o.i'r 3 aAaqu .fl B JIfl ercll rI JIaH :

31. B.4Byx nyHnlax A1 rr l\,2 rr\leerc-s coorBercrBeHuo 60 u 160 eAITHI4II ronapa. Becr

ToBap HyxtHo rlepeBe:lTil B nylIXTbI Br, Bz, 83 B Kolur{ecTBe 80, 70 lr 70 eAI4H[IU

/+os)
coorBercrBeHHo. Marltr,rta rapl.iilroB TaKoBa'. ( - I - ^ - l. Cuanrapyfire [epeBo3KH TaK,

[s87l
qro6rr ux crol,IMocrl 6l l: : :r l.tltnultaltrrofr .

I{elenoft $yurqlreri gaunoil3aAaql4 sBrlsercfl $ynxqla;t: 
:

a) F:4x1 + 6xp I &r: + .)x21 + Bxzz * 7xzs"-+ min;

-4 --b., .S -lr-j -.l-vs )-v7
61 F:^ll ' ^ll ' ''12 ' ''.-I ' ^22 ' "'23 -+ tnin;

n) F: 60xt + l60"rt + B0xs + 70xq + 705 -'-+ mQXi

r) F: 60xt + 160.r:z - c90x: - 70xq - 705 '-> min.

r/ (zo 20 20)
A =160 so so I\"" - "./ '.

(zo 20 10 )v-t I
ZL 

-l 
l'

[s0 s0 60)

s)

n\

(ao o tl )
\/ -l i.

/\ 
- 

| I .
| )o '70 70 t'\-"
(qo zo o)

v 
-l 

t.1L - | | rt40 50 10)\'" " /

a)

6)



32. B ABlx ryHKrax Ar r ,A'2 I4Meerct

ToBap HylItHo IIepeBe3TI4 B riyHKTbI Bt,

cooTBercrBeHl{o. Marpraqa TapI4$oB TaKOBa:

I,IX CTOI{MOCTb 6bINA MIZHI4MANbHOft .

' OurzuaJIbHbIM nJIaHo\{ AaHHofi sa4a'uzr

^t u_(o 60 o),qr A = 
[ao to 7o)'

at v-(o o 60).-/ lL - [80 70 1o)'

:

I

coorBercrBesso 60 rz 160 e,qrznuq ronapa. Becr

Bz, B3 B ItoJllrqecrBe 80, 7A rr 70 eAHI{i4II
/t z o\

c =l* 
o o 

l. Cnnanupyfire nepeBo3Ku rar, u'ro6u
(s87'

gBJI'ETCfl ['IAH:

s) x =(i3 f, i,)'
t v _(20 20 20)
-"' - f6o 50 50 )

6yaer sarprrtofi , ecJII{ :

a) a:60, b: B0;

6) a:60, b: 85;

sBI.geTc{:

a) ompritoft;

tBrseTc"f,:

a) :arpnrofi;

HEOOXOAIIMO BBECTI,I:

$rnr<rraenoro notpe6nrenx ;

Quxruenoro nocraBlrlrrKa;

r4r cJleAyrorqefi rpaucnopruo fi 3 a4aqvr

e) a:60,b:70;
r) a: 60,b:75.

6) saxprnofi;
n) nepaspeurrairaofi.

orKpbrToI{;

uepa:pemuuofi.

n) s$$exrunnuft raprzS; 
l

r) erp$extrEnnyrcnpoueHrHylocraBKy.

5)

n)

a)

6)

cJreAyrolqefi rpancnoprnofi saAa'Iu

HEOOXOAIIMO BBCCTI4:



a)

6)
Qnruznnoro nocraB[iuKa ;

Sur<runuoro norPc6 r : renn :

3 8. Cpear,l AaI{HsIX rpaHcrloprl{brx

a) 2;

6) 2u3;
r) 1.

,.$oqiogra,l',
ndi*issi$$iba

Nfoquo- ru r rry)e6:.;:ne;i

T]-]*1, -l rr 
*l 

f :'-
30 1o 

it l' i

46 5 6 5 4

38 I 'l 6

t
::M9,rri1o?qi!l
nocT::lls'E

Moulsorr tL rre{ii:- r:ii

25 l0 rii
2!,.)

!r) IU l

d .x
48 5

38 s r5

[eoficrneuuoii
a) F*(yt !z):
-2yt+!222,
3yt 't yz 27,

!t20, lz>-0'

6) F*(yl, y2) : 2.1'/ ''' 7Y2 -' rttit't,

-2y1+3y2>14,
yI + y2 28,

yI 50, y2 <0.

.tl:t..,t :, r'or,l :laliill{tr{ 6yaer cneAylorua{: i

14,r', -, ,Q),^ -, i,!it't, n) F*(yl, y2) :2yl + 7y2 -+ min,

-2YI + Y2 22,

3y1 + y2 27,

Yl 30,Y2 <0.

e) e(PQerrunnufi raPrz$; 
I

r) s$$exrunuylorpoIIeHTHyIocraBKy'
It

3aAarr 3aKpbITbIMI{ tBJIgIoTcfl :

n) 1u3;

3

Moulnocrl: Mo uls o crs n dTP e6mensr-I

fr**T*3a-**fal I to
31 10 .l 6

g

48 5 4

I t] 6 ?

r) F*(yl, y2) : 14Y1 + BY2 -> min,

-2yI + 32 >2,

yl + y2 >7,
yl > 0, y2 >0.

3g.Vlcxol|ttr,rit ogoltiir,ri,i unari TpaHC[OpTnofi sa4auu Mo]KHO COCTaBI',ITb:

a) BCeMu IIepeLII4c-rti-lilri6IAli.l \,1e'L'oAaMI{; r) naerOAOrrl AnOfinOrO [peAilOr{TeHI4g;

6) rr,leroAou ceBepo-:lliraArrofo yrna; 4) lreroAol,t aIIlpoKcI4MaIIuu @orels'

n) rrae'ro4orvl MIIIlII]'J: l': Io' o I i;lrH{lle;

40. ECrgI IIeJIeBafl tlli'rl:tt1ll:t 3a.Llaqll rulsefinoro IlporpaMMl4poBaHi{'fi 3aIiar{a HaMaKcI{MyM' To:

a) IleleBaq cpynrrilrx 4sot'ic'lneunofi sa4aun 3ap.aercfl Ha MI{HI'{MylvI;

6) qeneBat dtyrtrlti;:r n .neoticrneHHoft 3aAaqe orcyrcrByer;

n) ABoficrBerrll'i"r'r.rrar:'l Ile In{eer peruennft;

r) Anoficrnenlia:t :' i.'lar''l I':rl':cer 6ecKoue'{uo MHolo peIreHufi'
I

41 . Earta 3aAaqa r t't t I :-: :iH c t'o I t pofp aMMIlpoBaHIrs :

F(xl, x2) : 2xl '; 7;' ) --\ /)t(i':'

-2x1 + 3x2< 14,

XtlxzlB,
xt20, xz> 0.

42.ECluOAtIa L{3 llili-.r,I 1t BoiicTBeH}ILIX 3aAaq I'IMeeT OIITI{MaJIbHrrfi nflan' rO:

a) I{ ,4pyfatt Hir4e c'f oIlTlil'lllllbtlt'lfi nlaH;



6) Apyras He r{Meer onrl4MaJlbuofo [naHa;

n) Apyras He I4Meer AonycrHMbIX peruenufi.

43.EcttuoAlra r43 rrapbr AnoficrseHubrx 3aAaq I,IMeer onrllMaJrbHrtft n.rau, rq:

a) vr 1pyrafi r4Meer onuzualturrfi rrJran tr 3HarreHlrt ueJIeBbIx rlyur<uufi IlpH IIX

orrrr.rMaJlbHblx rlJrauax paBHbI MelKAy co6ofi; :

6) v [pyra1. r{Meer o[Tr4Mr]JrbHsrfi nlaH, Ho 3Harreulls qetleBbrx $yrfi<qufi IIpI4 ]IX

orrrriMaJlbHbrx rlJrauax He paBHbI Mellqy co6ofi; 
:

n) Ipyfag 3alla'qla MoxeT He r,rMeTb onTr4MaJlbHoro fIJIaHa, llo I4MgTE; AOIIyCTI{MbIe

iperneHrn'. 
I l

' 44. Ecnu qenenax Syuxqug oAuoft ras rrapbr 4nofiurneuHbrx 3aAaq He orpaHl'IqeHa (Ant

3a[aqvHa MaKc]rMyM - cBepxY, Ans 3allarryrHa MHHI{MyM - cHusy), ro: 
,

a) Apyrat 3arariaHe HMeer,qolycrI'IMbIX TIJIaHoB; 
:

6) Apyfarr 3aAaqa fiMeer AorrycTr{N,rbre frJlaHbr, Ho He I{MeeT orITIrMaJIbHoro:rIJIaHa;

e) IIeJIeBaII $yuru1ux 4pyroft 3a4a'+.r4 TaKlKe He orpaHrlqeua'

45.IIpuperxeH'rr4 HeKoropbrx sa aqHenlrsefisoro npOrpaMMI4poBaHI{s IIpuMeHflercs:

a) MeroAMI{o}KI{TeJIeft Jlarpauxta;

6) MeroA faycca; 
I

e) Mero,q aflrrpoKcl4Mauura @orens;

r) MeroA forraopu.

4 6 . 3 axaga salla.qia nelunefi uoro

F(xt, xz): *r' * x22 ---+ max,

x1 1- x2: 6,

xr Z 0, xz>-0.
Hau6onruree 3HaqeHLIe qelenofi

a) panno 36;

6) panHo 18;

IIpofpaMMl.rpoBaHI4s

(fynxquu F(x1x2):

47 . 3 aaana 3 a,qaqa H enrzse fr no ro np orp aMMI{p oB aHl{fl

F(xl, x2): xI2 + x22 -'+ min,

xl -f x2:6,
xl > 0, x2> 0.

Hauuesrruee 3HarIeHVe qereeofi $ynr<qzz F(xv xz) paBHo:

a) 18; e) 6;

6) 36 r) 9.

4 B . 3 aaaua 3 a.{aqa seluseft soro np orpaMMtlpoBaHl4.t{

F(xl, x2): xl2 + x22 -'+ max,

x\ -f x2:6,
xl, x2 - nro6ue.

Han6olruree 3naqeuue qereeofi $yuxqr'Iu F(x1, x2):

I

n) paYuoT2; 
:

r) He Aocrlzx(ranro (+ oo).

B) paBHo

r) paBno
a) He,uocrlrxuIlro (+ oo);

6) paBHo 36;

49 . 3axaua 3a a'ua selzseft Hof o nporpaMMl4poBaHl4.s

F(x1, x2):xI2+x22 ---+ mifl,

xI * x2: 6,

xl,x2 - mo6rre.

Hauuenruree 3gar{eHue Ilerenofi (f yuxqrau F (x 1, x2) :

18;

72.



a) paBHo 18;

6) panuo 6;

5 0. O 6lacrb Ao rrycrl'I i\'Ibl x p eli]eHl{fi' zayauu

n) panuo 0; 
,

r) He AocrI4)I(Hvo (- oo).

:

n ernneft noro rlp orpaMMi4poB aHI'l{ r{Meer BI{A :

YxasaHun: Ilantuu:u::t: ))crtLrli (tauuntuo, Hon4ep zpynnu u damy. fnn omaema Ha sonpoc c

Aut6OpOU GqpuyLillla ot.1tr:,ctil( DOCmAnto'tttO ttAnUCAmb Hol4ep lOnpOCA U pnOOM OyKBy'

ofuosuartanu4yn npailuJtuHL,LtL GctpLtaHm us npednolrceHHblx 6 meKcme om7emoG Ha 6onpoc': Ecnu

Bat Craumaeme npctBLutbrtbt.t/tt Hea{otrbKo sapuoHmo7 om\emo6, mo 3anulaume qep% santlmyn

coom7emcmsynLLlLle iL'tnlepbl |1trce . Ome em Cqumaemcfl 6epHun4, ecJlu OmMeveHbI 6Ce

npa7ulbHbte 6 apuaLLIlXL;t. o n',t (i en1 o B.

Bpeua Bblnontlettlrn - 90 t4LIID)m. 
I

1. O6nacrt lloilyc]-t,:: 
.r,,1). petilgHuft za,\a,ru Henl4HefiHoro IIporpaMMI4poBaHHfl I{Meer BI{A:

X2

4

TorAa MI4HI4N,Iart'1 t c -
a) 0;

6) 6;

".i. i

:] irii !relr lIe Qyuttutltl

Tor,qa MaKcI{\[aJIbI{o e 3H arIeII I'le

a) 36;
6) 72;

rpynruran F(x1, x2): xr2 * x22 pasno:

n) 25;

r) 12.

Bapuaur 2

F(x1, x2): x? + xzT paBno:

n) 9;

r) 16.

3AnAqkr MO )I(er rIpI4MeHfl Tbcs M eToA :

r) faycca;
r) Ae3oPI{eHTarfuLr.

rursefinoro [porpaMMI'{poBaHI'Is Moryr

n) ToJIbKoHePaBeHcrBa.

(cuurraerpuuuofi) 3aravtv rulnefinoro

n) ToJIbKo YPaBHeHI{s.

2. [lg pe[IeH ft ti -l'1' :lt t cncprrtofi

a) rloreHqr4ruICtJ,

6) MnoxuTeleii "i 
j: i' 'r :lr I)Iiil l

3. B c!Icrei\,{e olpil;luuetitlfi o6qefi 3a a-v.tr

lpr{cyTcrBoBaTb:

a) u ypaBllelrutt, tI I'!epaRellcrBa;

6) ToJIbKo Yllanrr^lrrrti :

4. B CI49TeN,{C ;-. 1''-:rrr11r1cy1gfi crau4aprHoft

rIpofpaMMLIpOBaIlH' Nl i) i'\r' I I i :l : I c,v]'CTBOB aTL :

a) ToJIbKo IIepi'tilililc illil;

6) UYPaBTIeHI{I, H ljepaBel{crBa;



5. B cr4creMe orpaHr4r{eHr4fi KanoHrar{ecKofi (ocuonuofi) saAa.{u ruruefiuoro

rrpofpaMMr{poBaHHtr rrpa ycnoBr4r4 HeoTpr4qaTeJrbHocTr.I nepeMeHHbIX I\{or}T npI{cyTcTBoBaTb:

a) ToJrbKo ypaBHeFrlrr;

6) ToJrbKo HepaBeHcrBa;

6. 3ap.a'ra nusefi soro uporpaMMrrpoBaHn{

F(x1 x) : 2x1 + 7x2 -+ sqv,

- 2x1 + 3xz< 14,

X1 -l Y,2 1$,

xt) 0, xz> 0.

3AIIUCAHA B:

a) craHAaprHoft (fopr'ae;

6) I(anoHI4rlecrofi Qopl,re;

B.) H ypaBHeHr,rs, I{ HepaBeHcTBa.

n) croeecHofi (foprrae.

7 . lfnfl sarrr4eur 3aIaqv
F(x1 x) : 2x1 + 7x2 ---+ v776ps,

- 2x1 + 3xz < 14,

x1 -l Y,2 1$,

xt ) 0, xz> 0.

B KauouT{rrecr<oft $opnre neo6xoAulro BBecrr{:

a) ABe AolonHr{TeJrbubre Heorpr{qareJrbHbre nepeMenHbre;

6) Tpr4 AorronHnreJrbHr,re HeorprzrlareJrbubre [epeMeHubre;

n) rrerbrpe AorronHr,rreJrbHbre HeorpnrlareJrbubrg nepeMgHHbre.

8. Ans 3arrv{cil3a[a'ltv

F(x1, x2) : 2x1 + 7x2 ---+ 7n66,

- 2x1 + 3xz < 14,

X1*Y21$,
xr + 4x2> 10,

xt) 0, xz> 0.

B KauoHnqecxofi (popue neo6xo4rzrro BBecrr,r:

a) Tpr{ AononHr4TeJrbHrre HeorpurlareJrbnbre ilepeMeHHbre;

6) ABe AononHr{TeJrbnbre Heorpr{r{areJrbHbre nepeMeuHbre;

n) rrerblpe.qonoJlHrrreJrbnbre Heorprrr{areJrbHEIe rrepeMeuHbre;

r) nrrrb AorroJrHr,rreJrbHhrx Heorprrr{areJrbnbrx [epeMeHHbx.

9. Alxsarrr4cusaIta'c.r4
F(x6 x2): 2x1 + 7x2 --'> 7nsy,

-2x1 + 3xz: 14,

x1*12{.$,
xr + 4x2> 10,

xt ) A, xz> 0.

B KaHoHrrrrecxofi (p oprrae ueo 6xo.qauo BBecrr{ :

a) ABe AorronHr4TeJrbHbre Heorpr4uareJrbHbre nepeMeHuble;

6) Tprr AorronHr{TeJrbubre Heorpr{rlareJrbubre flepeMeHuble;

n) rrerbrpe Ao[oJrHilTeJrbHbre HeorprrrlarerrbHbre nepeMeHHbre;

r) rrsrb Ao[onHr{TeJrbnbrx HeorprrrlarerrbHbrx nepeMeHHbrx.

10. llpu perxeHrrr4 3aAaq rlenoqucleHHoro [porpaMMnpoBaHr4tr Mo)Ker: npr4MeHsrbcs

MgTOA:

a) forraopra;

6) MHolKprreJrefi Jlarpauxra;

n) faycca;
r) a[npoKcr.{MaquuOorers.



i

11. B ocHoBe perrrcltr.rr 3elAalr MeTOAOM Ar4HaMur{ecKofo nporpaMMl{poBaHl',r{ JIe)I(HT

rIpI{HIIIm: 

orrrr'MaJrbiroc'trr }ierr:rltana; n) (3y6 -:a sy6, oKo - 3a oKo);

6) <6prarna Or<xirrlli>>; r) fefiseH6epra'

:

12. c][f..ya|Iv'., 73 rcropoii yqacTBlroT cTopoHbl, I{HTepecbI KoTopbIX IIOJIHoCTbIO I'IJII4

qaCTIIqHO IIpOTI{B0IIOJIO)Ii1IbI' I{a3bIBaeTCq 
-' i

'

13. fleficreurentnr.rli unu tfoprr,ralrnmft xondrnulcr, B KoropoM liMeerst IIo xpafinefi ltepe

ABa yrracrHHra (rzrpoxl). rrtrglr,lli n3 Koropbx crpeMl4Tcq K Aocrl{xeHl4ro coocrBeHHbrx rIeJIeI{,

Ha3brBaercg _.

14, ,{onycruir,rr,rc I"iicrrr-rx Ka}r{Aofo r{3 rrrpoKoB, HarIpaBneHHbIe Ha AocTI4XeHI',Ie

HeKoropofi qeru, II&3L1ili.if i'i:.fl -'

15. Konu.recrBelr ii:rr r'l{cIIKe pe3ynbraToB Hlpbl Ha3blBaercg 
-. ,

16. Ecnr.i B rrrpe )',iuf't'Byer roJrbKo ABe cropoHu (4na JII{qa), To Irrpa Ha3blBaerc.u -'

IT.Ecttue lapHcii t|',rr cv\{\,ra IlIlarex<efi paBHa HyJIIo, To ecrb rlpourpblllr oAHofo I4rpoKa

paBeH BbII.IfpEIUy Apyi'{rl-l"- ;O Llfpa }Ia3bIBaeTCs llrpofi 
-' I

18. OAHo:lra.lroc c-rrcArrr.To rr,r6opa r4rpoKa e xaxcAoft Ir3 Bo3MolltHbrx clrryaqnfi, npu

roropofioHAoJI}KeI]C;1I|]J|l'.'!.ilJILI9iIT,IfiXoA,lIa3bIBaeTc'_.

i

19. Eclu [pr4 l1iitct'oKparr-roM rroBToper{r4r4 I{rpbl crparerlll o6ecue'{ueaer [rpoKy

MaKcr4MaJIbHo Bo3x.{o)rit:r,:rl f"renrryri nr,turpr,rur (lruulluaJlbno Bo3Mo}KHbIfr. cpegnufi' npourpuur),

TO TaKag cTpaTefl'Itr lla:-rr'": :'ct'I _. 
,

20. Ilycrn cr - Ht7'\.:"::1 r{e rre. a p - nepxunn qeua napHofi I{rpbl c HyneBofi cyMMofi' TorAa

BepHo yTBepllq4elrI4e :

a)asp; $d+f:t"
6)a>F; r)a+F:0'

2i. llycrn (r * it',i',:'.i,::: r:erril, a p - nepxHrrr qeHa napnofi llfpbl c nyneeofi cyltn'rofi' Eclr'r

a: f : v, To qlrcno v Ilit:tl:tlaerct{:

a) qesofi lrrpbr;

6) roqxoit Pallilclrr-'f ilfl; I

e) ofITHMSJIblIoli r:-i'tlrterucli;

r) cvrenragiloti c t'-::' :''-'ftlei'i

22.flyctt a*y:,.-,':,'; T,territ. ap-reprrrrrr riel{a[apHoft urpbl cHyneBofi cyMMofi.iEcnu

d : p, To I,[pa I{a3bIBiic ir.],t:

a) LIfpoi'I c ceii,irl'i.l l ro'rrot1;

6) Hepa3pcu:!t' ttrltltrllc'rov;

n) r'rrPoil 6e3 tli: ,r 'r :.

23. Berrop, Ka;r.:.,rit r: rr3 ricx,{[oHer'rr Koropofo noKa3blBaer orHocI'ITeJIbHyIo qacrory

I,rCnoJrb3oBaHIIg r4rpotiarr r i' 'rrle'ftj'tltyrorUeii 'Itl0roll CTpaTefI.II4, Ha3bIBaeTCg:

a) cMelrlettltot"i ,. :t uei:
6) HarlpaBntroll' r-: . ill{Tollcr{;



B) BeKTOpOM HOpMaJII{;

r) fpaAueHroM.

(t
24.lHux<ttss qeHa uarpuunofi ufpbl, saAaHHofi unare>rcnofi naarpnqefi I ^l?

\J

a) 2;

6) 4;

a) 3;

6) 4;

25. Bepxnxr qeHa uarpuunofi urpbr, sa^anuoft unarexrirofi rutn"u.n [l
\J

n) 1;

r) 3.

n) 1;

r) 2.

paBHa:

l

).:

t'

il
i

paBHa:

a) He I{Meer ceAlonofi ToqKI{;

6) r4Meer ceAnoBylo rorlKy;

B) He sBJr{erc.f, napHol{.

(z s)
27.I{ux<ufls.rleHa Marpraqnofi llrpbl, gaAaunofi nlarexcnofi uarPtaUefi 

[ U O),Panwa:

a)4; e) 6; 
' l'

6)5; D2. i :

,'.(2 s)
28. Bepxur rlena uarpuvuofi xrpbl, saAaHHofi nlarerruofi rvrarpnUefi | . n l,Panua:\o +)

a) 5; n) 6;

r) 2.

26. Marpwrrras vrp a, sala*Hannrarexcuofi rurp"u.fi 
[ I :)t

3 i . Marpu q'an p*pa, sana'Hanura:rexcirofi **0 "*lTr X i:),

6) 4;

(r 4)
2g.Hwxcnsq rleHa uarpuuuofi I{rpbl, saAauHofi nlarexcnoft varpuuefi | ,, ..I'\J /t\/
a) Meublrre nepxHeft IIeHbI;

6) paBna nepxnefi IIeHe;

n) He cyqecrByer.

(t 4\
30. Bepxlrxs I{eHa varpuuuofi I4rpbl, gaAanuoft nlarerxsoft lrarpuUefi | " -, l,\J Zt

a) 6omrue sux<sefi IIeHbI;

6) paBHa uI'rxllefi qeHe;

e) He cyqecrByer.

a) rrMeer ceAnoBylo roqKy;

6) He IrMeer ceAroeoft ToqKI4;

B) He fBJlf,ercs napHol4.

32. rleHa rrfpbr, gaAa,*ron nrarexrson -*"""rli'i, 
:i),*""^'



B) 20;

33. Marpraqgarr rr'l-r:r, :raAaHHa{ nlarexcnofi **ptu"n(7 
^ I :.l,- u0 6 e)

a) 22;

6) 2r:

a) flBJrxercs nap:tt-'tl;

6) I,IMeer ceAJToPl.r.'t'oqKy;

a) 3;

6) 4;

a) 5;

6) 3;

a) 6;

6) 3;

r) 23;

a) 24.

e) He tlBJltercx uaPuof, 
:

i

s) 2;

r) 5.

n) 6;

r) 7.

34.flapuasufpa c :i..,-resofi cyurvrofi, sananlas. csoeft rtrlarexcnoft uarpuqefi, uorxer 6rrTb

CBEAEHA K:

a) 3aAarre rxlleiir"t:-o nlloqlaMMlrpoBaHu{;

6) 3aAarre Heluutii;lltfo [l]ofpaMMl{poBau[s;

e) IIeJIoTII{cnerttt't':'raga'Ie nusefinofo rIporpaMMI4poBaHI4g;

r) KJlaccntlecx(tit .'r,taqe orITlIMI43aIJIrIr.

35. H6>rngs uerJa :: ::'i)u'Inoit nfpbl, saAaHHofi u:rarex<nofi rvrarpraqeft
(z s)
I l. DaBHa:

[4 3)'-

(z s)
36. Bepxnalr Uelli ::rt';';tlt.tuoit lIfpbl, :aAaunofi nlarerrnOfi IraarPrzUefi | , . | 

, PanHa:
\T J./

a) 4; e) 3;

6) 5; 
ir .r,rrarrirrr nnarenc-.^x -,"-^.,,,1r3 ,) 

,37. Marpuquatl l':i't.ti:. 'raAalllial n:rarelxnoff uarnuueft 
[4 3 )

a) He I{Meer ce;1.r11-'trft TorIl{H;

6) I{MeeT Ceiuiurr\ i'.r 'ioLlI()/l
e) He {Brltercs ilapHou.

(z 6)
38. HIarxnsfl UeHa i'::tri'i]I{YHoi{ Hrpbl, :aAanHoii nnarexcsofi ruarpzUefi 

| 
" 

. l, Panua:
\/ 

J/

39. Bepxurr r{e}ra r;l.1'prE.rHcii ufpbr, saAannofi n:rarextiroft **p u"ur(3, !l , ou"rru'
\/ ))

n) 7;

Ds.
(z s)

40. Hnrxnxt{ IIeIril :.: :r.lttt.IHoii nfpbl, caAaHHofi ularextHoit lrarpr'rUeft | , , | 
,

\Z+ J)

a) MeHbure Bepr.ii i; lleuu; n) He cyuecrByer'

6) paBlla repxttc,, :lrlFle,
(z s\

41. Bepxuat qertr I:,t't-ptE.,tHot,i l{rpll,:aAaIlnOfi n:rarerrnOfi ruarpuUefi | , ., It\+ r)

a) 6onrure I{fi;rtt',.:rr tI,e}IbI; n) He cyqecrByer'

6) paBHa uluitLit, : '. -ilc;



42. Maryurt*afl . krrp a, 3 aAaHHat un arexs o fi u arpuqefi

')) r s\'"1
21 

"1,21 24)

, B) ue tlBJlterct napHotr. 
,,

(zo 22 2s).,11,_____
l,rarpuuert lzz 21 23 

l, 
sarmoqeHa'R rlpeAeJlax:

[zo 21, 24) 
'

n) or22rc23;
r) or2l to24. i

e) opraHli3oBalIHbIM;

r) npocrbll\,{.

B) rlpocTerrul{M;

r) rrvaccorroBclo{M.

B) rIOKa3areJIbHbIM; 
i

r) HopManbHbIM.

n) HopManbubiM', 
,

r) rryaccoHoBcKI'IM..

n) 1,8;

ri 0,643. ,

(ro

t"
[20

44.Ecnu B rroroKe co6trruft co6rrrus cJreAylor oAHo 3a ApyrI{M r{ep$ 3apaHee 3aAaHHbIe

r4 crporo olpeAeneHHbre [poMexyrro4 BpeMeHI{, ro raxoii rlorol( Ha3blBaercs:

a) He IrMeer ce.4roeofi ToaIKI4;

6) r{Meer ceAnoByro ror{Ky;

43. Ileua ufpbI, saAanHofi nla:rextsofi

a) or2l to22;
6) or20 rc25;

a) perynspHblM;

6) cJIolItHbIM;

a) craIII4oHE)HbIM;

6) rroror(oM 6es nocreAcrnufi;

a) rroroKoM 6e: nocleAclauit;
6) perynflpHbll\,I;

a) opAuHaplIbIM;

6) HeopAIrHapHbIM;

a) 0,356;
6) 0,555;

45. Ecyu BeporrHocrb rronaAanus mo6oro ril4cra co6uruft Ha [poMe]KyroK BpeMeHI{

gaBvIcrrT ToJIbKO OT Anr4Hbr STO|O [pOMe]I(yTKa 14 He 3aBI4CI,IT OT TOrO, KaK AaJIeKO paclono]I(eH

gTor rrpoMexyroK or Harrara orcqera BpeMeHI{, To coorBercrByroqufi noroK co6rnzfi

Ha3blBaercr: l

46. Eclu q14cro co6srrufi, [ona.qaroqprx Ha oAI4H I43 rlpou3BonbHo nu6panunx

rrpoMell(yrKoB BpeMeHIr, He 3aBlrclrr or tII{cJIa co6rnufi, fIorIaBIrIux ua 4pyroff' TaKxte

rrpor43Bonbno nu6panusrfi [poMe]KyroK BpeMeHV rrpv ycJIoBr{I{, r{To 3Tu rlpoMex(yrKlr He

nepegeKaloTqs, To co oTB eTgTByorqufi TIOTOK CO6rtrufi I{ a3bIB aeTcs :

47. Ecnv. BepoqrHocrb nona.qaHu.fl Ha orreHb ualnrfr orpe3oK BpeMeHIr cpa3y [Byx vntr

6onee co6rrrufi npeHe6pextuMo MaJra no cpaBHeHIrIo c BepoqrHocrblo norlaAaHu.fi Torl,Ko

o,qgof o co6srcux, To co oTBeTcrnyrorqnft noToK co6rrrufi H asbrB aeTcs :

48. Ecml rroroK co6rrrufi o.qHoBpeMeHHo o6raAaer ceoficrnarlfi crallr{oHapHocrlul,

opAI{HapHO CTLL Lr OTCyTCTBI{eM rlo cneAcrBrls-' To oH Ha3bIB aerct :

a) upocrefiurnrra (nyacconoecrcnu); n) o6rruurru;

6) HopManbI{bIM; r) cJIolI(HbIM.

49. O4Hor<aualruax CMO c orKa3aMr.{ npeAcraBrl{er co6ofi nocr I exeAHeBHoro

o6clyxrrananils. Antr vroiixu asrol.{o6ureft. 3asnxa - aeroN{o6ull, lpu6r,rnruuft B M,oMeHT, KolAl

nocr 3aHrr, - rroJryqaer orr(a3 n o6cryxruBalnkr.I,lHrencrasuocrb IIoroKa aeroN{o6[lefi I: 1,0

(anrovro6ulr n uac). Cpeguxx npo.qonxsreJlbHocrb o6clyxtunaHlal - 1,8 I 'Iaca. llorox

anrolro6nleft u noror o6clyxtuBalufl trBrl-fiIorct npocrefiruurrllt. TorAa B ycraHoBI{BIIreMcr

peli{4Me oruoclrrenbHatl [polycKHat cnoco6socrb q paBHa; 
',

50. O4uorcauatrr,Hat CMO c orKa3aMrr rlpeAcraBnqer co6ofi rrocr e]KeAHeBHoro

o6clyxrr,rnaulrfl Infr uofiru an:rouo6rueft. 3a"f,sxa - anrouo6ulr', npu6usrutaft B MoMeHT, 
l(orA?

locr 3aH-sr, -rroJryqaer orKa3 n o6cryx<raBaltra. IzlHreucl4nuocrb norol(a anrouo6u:reft ),:1,0



i

i

(anrouo6znr B uac). Clle4nxl rpoAonxrreJlbl{ocrb o6clyrxunauux 1,8 qaca' n-ol:i

aeroMo6uJlefi u norox o6clyxrnBalLrfl TBJT'IOTC{ npocrefiruuutt. Tor.4a B ycTaHoBtletleN4Cs

pexcr4Me IIpOqeHT asrOlfoSurtefto nolylarorqux OTKa3'e O6ClyrxuBAHvlvI, paBeH: 
i

a) 64,4 Yo;

6) 55,5 oh;

n) 44,5 o/o;

r) 35,6 o 
.



F"rrarrrc orBeroB K TecroBbIM 3aAaHutIM

I eaDuartr 2 sapuatrr

N u/n OTBETbI J\I n/n OTBCTbI Nb n/n OTBETbI J\b n/u ]OTBETbI ]

1 a zo a a zo

2 a 2',7 a 2 a 27 a

a 28 a 3 a 28

A a 29 a a a 29 4

5 a 30 a 5 JU a

6 a 31 a 6
a1
JI

7 a )L 7 a JZ

8 a JJ 4 8 a JJ a

9 a
.A
.) LT a 9 a J+ a

l0 a 35 a 10 35 a

1l a JO a 1l a JO a

12 a 31 q tz xoHQlnxruofi,
routb.ntrxrou

JI 2

IJ a J6 a 13 nrpa, arpoft J6 2

I4 a J'./ a t4 qpaBI4JIa ]4rpbl,

ITDABI4JlAMI4 I4TPbI

39 a

l5 a 40 a 15 rJlare)r(oM. [narex 40 a

16 a 4T
q 16 uapHofi, napuofi

rzrpofi

41 2

),t a /la t7 c nv[esoft cvulroi Aa a

18 a 43 a l8 crparerrefi I4fpoxa,

cmareruefi

Aa+J a

19 a 44 a t9 onruiuarsuoil,
onrslralrnoI
cmarerueff.

44 q

20 a 4) a 20 ^ a

2l a .+o a 21 46 a

22 a 47 a 22 a 47

z) a 4S a ZJ a 48 o

.A a 49
a,z+ a 49

25 a 50 25 50

llpu reCrzpoBaHur4 Bce BepI{bIe oTBeThI 6epyrCr sa l00yo, TOfAa OUeHKa BI'IcTaBJIteTcs

cooTBercrBr4r4 c ra6nl4lleit: .

flpouenr BbI[ oJIIIeHI{ sI 3a4aurrfr Oqesxa

85o/o n 6o.nee 5 (ouuuHo)

t0-84% 4 (xoporno)

s0-69% 3 (ylonne:rBopl'ITenbHo)

rr,reuee 50olo 2 (seyAouerBopl4renbHo)



(YTBEPXAAIO)

san. xa$e,uPoft utt pMaTpIKI{

n nporparyg4ofr eHepI4I4,

AOII JI.A. Txrylrcrax
2023 r.< 16>

I Borrpocbr K 3arrery

rr o A r,r c q u rr rr r{ H e << 3 n o r t o u 
" " 

o -ffi 
:f;ffiT; ffi ffi"#I 

r p o r p a u u H o fi I{ H x( e H e p u u >

IraupaBJleuun<<flporpaMMHafll{H?KeHeprrr>>l
upoQrann <<P a: pa 6oTKa IIpOIpaMMHO-lrn QopmaquoIlH['IX CI{CTeM>>'

6 cen'tecrp

Mareuarnr{ecKot MoAenuporlaltre npoqeccoB nplrriflTufl. peruenzfi' OcHoeHHe

rroHf,Tr{-tr v 3a;,al{v ],iccJreAoB a:Hr4fl oneparlufi. MoAenr onepaqEl4, eooer<u{BHocrb

o[epaIInI4.KIaccu.{ec}:],?.j?i]AaqHuorpe5lenuN.
2. OSnras 3aAa';r :rrilleiilrofo upofpaMMgpoBgnnfl.. craH4aprHafl. u KaHguuqecKafi

Qoplvrrr 3aparil4 nytlrefinoro [porpaMMI{poBaHI{{' llpnuepu 3aAarl 4ruuefiuoro

lporpaMMI4pOBAHr4fl..

3. Oneueurr,r l.tlerlsofi alre6prr 14 reoMerpr{H BbInyKJIbIX MHox(ecrB. Teopeltrr o

nepeCeqeHUI,I BLITIIKJI:.1X MHoII{eCTB, O MHOXeCTBe perUenraff HepaBeHqTBa C' n

lepeMeHHbrMX, O l,,ToirecTBe peureuufi czcTeMbl nrasefir6x HepaBeHcTB, o

lpeACTaB IIeHTII4 B6II.'':1,tiiro MIIorOrpaI{HI{Ka. feOuerpuqegKafl I4HTep[peTAUvIfl

npocrefirru4X3aAaI{Iuil':iittoro[pofpaMMI{poBaHX{.
4. TeoperuuecKr4e ocHoBbr MeroAoB Jrr4HefiHoro rtporpaMMl4poBaHnr.Jvlarpr4r..Kafi'

v BeKTOpHafl $opvIFT 3ArrHCT.T 3aAar{ lranefisoro nporpaMMI',{pOBaHI4{. Teopetrtrt o

BbrrryKnoM /?-MepIroM r"'Llorcrpa;{IIrrKe, od oIITI{MaJIbHOM peI[eHr4I4 3AAA1]u IuneftHoro

fipor-paMMr,rpoeanrax, ",1 
\riIo]IETX TOr{KaX MHOfOfpaHHI4Ka pemeHufi. Analurvtq'ecxufr',

MeTOA HaXOXAeHI4fl yf :"'rli,':{ Tor-IeK'

5. feoir,rerpra.{e ,-.;,:t:,i N{eroA perrreHHfl 3A$ar.. lngeffsoro llpofpaM\4r4poBaHlrfl"

O5nac6 4orryrt"nollx 3l'Iarlesufi. InsI{I4 ypoBgx. lpaguenr $yHr<quia' ,{ocToI4HcTBa I{

HeAOCTaTKI{ Meroila.

6. CrauulercHr,ri I4..roII. Oclrosirl,re 3TarIbI cI{MrIJieKc-MeroAa. feouerpuqecKula

cMblcJI clrMrrJrer{c-\{er{.,:a. Cr,I'lcrasrae \{taKci{MyMa I{eneBofi Syurcqrau. Pa:peiuarcuee

ypaBHeHHe. Ourcxan,,.: ) ir4rllrl.ryMa rlereeofi Synrcquz. Kpnreprzfi orITr{MaJIbHocrI4

uafr4enuHx peurerrr.i'. {)upe;loJleHl4e nepBoI{aIIaJIbHOfO AOlycTI{MOfO 6aslacHoro

peiueHi{fl
j. OcoSr,re cflyrta!{ cr.rMrrJreKcHofo MeroAa: aJlbrepHarueHsrfi orITI{MyM, rIo'flBJIeHue

BbIpOX{,qeHHOfO 6A:1.'4QT,^'O ll.Illetll4tr, OTCyTCTRI{9 KOHeqHOfO OIITI4MyMa' 
i

g. Ta6tu.rsafl l-.,.: IJI!'::tarltrsr cr4MrIJIeKC-r\,{eroAa. AnfopI4TM COCTaBJIeHI4fl CI4MTIJIeKC-

Ta6[I4rI. paspeuralolilr,ti t,.,rrf '\,'tori't'. l-trpaeralo rtr]xMoyroJIbHIrKa. Kprarepufi ouruuaJlbHocrl4'

9. MeroA l{ci(}"":'il 'lliToic Sazuca'

10. OxosoMr4r{eciioe r4c'roJrKoBaHr{e ABoficrBeHHoft 3aharilr. @opltynnpoBKa

AeOfiCr3esgofr 3itAar.lrt. Ceolicrna 83aT4N'II{o ,qeofiCrneHHblx 3aAar{ lUuefrnOro

rrporpaMMl,IpoBar n.i 5r. I'r -'o r :.1' f \{ c o cra BJIeFIT4 rI /{n oiicrs ennofi 3allar7v'



1 1. OcHosHoe HepaBeHcrBo reopr4r4 4noiicreeHrrocrr4. fiocrarovHrrfi npr,r3uaK

OIITHMUUIbHOCTH. 
l

12.OcnosHa.{ TeopeMa lBoficrBeHHocrr4. 3r<ollouraqecKafi eMbroJr ocHoBHoft

Teopel\,rbr. Btopax reopeMa 4noficrneHHocrr.r o B3ar4MHoM coorBercrBurr4 KoMloHeHT

peIxeHI{,I.{BoficTBeHHbIX3atraq.Tpetr,xTeopeMa4noficreeHI{ocTI{.

13. llocraHoBKa rpaHcrroprsofi sanaqu u ee MareMarr{rrecKa.rr MoAenb. 3arcprirax
TpaHcnoprHa{ 3al:aq.a. OcodeHuocrn MareMarr4.recKofi Mol{enr4 TpaHcloprsofi 3aRaqkr.

Teopeua o rII4cJIe ocFloBrrbrx [epeMer{Hbrx 3aKphrrofi TpaHcnoprsofi 3a1a-ltv.

14. llocrpoeHI4e orlopHoro petuer{r4tr TpaHcnoprsofi 3a1al.r4 MeroAoM ((ceBepo-

3arraAHofo yrna). :

15. llocrpoerll4e onopuoro perueHr,rtr TpaHcnoprsofi 3a1aqvMeroAoMr<nanrueubrrrkrx

3aTpaT).

16.Kpurepuft onrliMaJrbuocrl4 6a:acuoro paclpeAeJreH?nr [ocraBoK. Ouenra
ceo5o4uofi KJIerKrr. I-{rltcl B Marpurle. Teopeva o cIBhre ro rlur(ny. Teopeva o

cyIJIe cTB OBAHLIIiI U e.4HH CTR er-rFr O CTr4 III4KJIa n ep e0q eTa.

17. PacupeAenlzrenr,Hr,rfi MeroA perrreHr4r rpaHcloprnofi sa1arrv. Teopeua o
rloreHlll{anax. llpanrz.rro Haxox(Aeur.r.s orIeHoK cno6o4nrix Knerol{. Alroparnr
p acnpeAeJrr4TeJrbHofo MeToAa.

18. llonsrae od I4rpoBbIX MoAenrx. flapuax 14 MHolKecrBeHHafl :vrpz. VIrpa c

Hyneeofi cyrrarraofi. Onrnttarbr{bre crparerurr{. IllarexHaf, Marpuqa. HurxHflfl u Bepxurt;r
rleHa rrrpbl. CeAnoearr rorrKa. 

)

19. Xrpu c r{HcrLIMI4 I{ cMeIrIaHHbrMra crparerr4.{lru. PeureHr4e r4rp B cMerrraHHbrx

cTpaTefr4rx.

20. rlacnoBbre H cl,{eilraHHble crparerprkr. OnruuarbHbre cMerrraHHbre crparetw.
I-{eHa r4rpbr. Teoperta T-{erlH,rasa. Teopevra o6 axrueubrx crparern{x.

2I.I4rpa 2x2. leor'{erpur{ecKas I,IHreprperarlr4tr r4r-pbr 2x2. PeuteHae Marpr4r{Hbrx

I4fp Merop*aMw mauefrsolo nporpaMMr4poBaHr4s. 
r

22. IfercqlzcJlelrlloe npolpaMMupoBaHne. Mero4br orcer{eHr4f, , KoM6r,ruaropnbre 14

npra6mzNeHHbre MeroAbr. 
i

23.Moger'u rrernsefrsoro [porpaMMnpoBaHyrfl. Itlaccr4rrecKrze MeroAbr

orlp eAeJreHr4.f, oKcrp eMyM o il . Mero4 MH oxr{Telefi Jlarp aH}Ka.

24. fluruaMl4rleoxoe nporpaMMr{poBaHr4e. Mnoro[raroBbre npoqeccbr npn:aflTnfl.

peruenrafi. 3aAa.rr.{ pacnpcAerrerrr4fl. pecypcoB. 
i

25. OcnoBHbIe [oHtITI4fl Lr rraccH$raKarlur cr4creM MaccoBofo o6cnyNznaHrrfl,.

llon.srue MapKoBcKoro cryqaiiuoro ilpoqecca. llyaccouoecKnfi noroK codt1ruft.
26. CuqeMbI MaccoRoro oScryxrvBaHkrfl c orKa3aMra. O6cny>KLrBatyre c oxr?r.qanrreM"

O6cnprlrBaHr4e c npe?ri\,{yir{ecrBaMrr. :

3xsa\,reHarop, AorIeHT Tmymcrax


