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3Tofi Teoplru" Ilocrie4uee o3Haqaer, qro cryAeHTbr ro oKoHr{aHvrr4KypcaAoJrxHb

o reMarI4qecKll$lt MOAyJTTMI,I Ar4CrIUrrJII{HbI, rrpI,rMeH.f,TB rronrregHh.re 3HaHl
IqeM o6yqe :auu fi, npo $ eccuoualrnofi Aef, reJrbHo crr4 :

1) 3narr: onpe{eleune o6qzx rfoprvr, 3aKoHoMepnocreil, r4Hc,rpyMeHTaJrbH

Mr4 fro peilreHr,rrc [puKrraAHbrx gKcrpeManbHbx 3a&a's.
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- npuo6pereHr.re $ansmon [naur,rpoBaHr.rf, oKcrreprzMeHToB r,r o6pa6orrv ux

2. MECTO AI4CUI4TIJTI,IHI;I B CTpI/Kil/pE OIIOII B
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- FOTOBHOCTb K MoAenupyroqux anropuTMoB r.r peaJrr..Barlvrr4 vtx
TOB npra rrporpulMM MoAerrr.rpoBaHrEr (lIX-3).
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nrx" Meroa crrycKa (2 uaca).
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- rau(fopuarlroH
- pa3Br{Baroqve
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Me;xq,qucqunltur:aapH

o6yueune
1- .f +

Olepexarorqas. caM(

cro.fiTeJrbHas pa6ora +

B pauxax I
TCJIbHbIX TEXHOJIOI

Hbre r,r ra6oparopH
cTep-KJraccbr; [p]rr\
cKr4x 3aH.f,Traft c np
rroMorqbro [poeKTc
qpror{Ho-KoMMyHr4 K

Morrr4Topr.rHfa TeKy

oHnroro o6yreuux I

rllroHHbx o6pasona

6. OUEHOq
fIPOMI

TIJII,IHbI,

Teny4rarvr ro.
pefi rr,rnr-rcoHTpo JUr.

llocrpourr nar

Haftru MHo)r(e

llycrr ,by"nrl,
OTBETIITb HA B

Pelol:rnr: J(u)=

Pemlrn:o: J(u)

flpnnecru upl
yH14MOAanbHol

sasNr Jlunurur
Paccuorpem r

pe3Ke [-2; 2J r

Hafiru o6nacr

Pemms: J(u)

Penurn: J(u)

1.

2.

a

4"

5.

7.

8.

9.

0.

t3rleHrrt Ar{crlpllrJrrrHbr Bo3MoxHO rrpr4MeHeHr4e rx}rpoKo crre

afi : nexqzoHHo-ceMr,rH apcKafl c)rrcreMa o6yuen nx (rpa4nqzor
bre 3aHrrrrfl); case-study; Mero4 rrpoeKroB; o6yueuze B MaJrhr

rgH OHr.ro MyJrbrr4MeAr{a rexuoJroruft (npoBeAelrr{e JreKqr.roHHl

I,Ii\reHeHr{eM KoMtrrbrorepHbx rrpe3enraqufi r,r AeMoucrpargaoH
pa vnv 3BM); TexHoJroil{fl pa3BLrrrrfl, Kpr,rrr{qecKofo MbrrrrJre

aIII4oHHbre rexnoJrorun (uprarvrenenue un(popMarl[oHHbx r(
qeii ycuenaeMocrr{ cryAeHToB r.r KoHTpoJrn snauuir); TexHoJrc

icosgan cailn guctaurlr{oHHoro o6yrenzx, pa:l,reqeunrrft s r

ToJrbHbrx reXHoJrorr4fi BnfY).

HbrE CPEACTB A AJrfl TEKyIIIETO KOIilTpOJr.fl ycf
rlKyTorlHofr ATTECTAUTII4 IIO IITOTAM OCBOEE
lI J^IEEHO-METOAI4qE CKOE OEECIIE TIEHI,IE CAM

HOIZ PAEO]]bI CTY/IEHT'OB

TEKyrrIr4rZ rourpolt
trpoJreM ycrreBaeMocrvr flBrrfle'rcr 4eficrnyrcu1ar B yHr,lBepc

XioHrpo.nuHbre Borrpocrr rc pefiruur-KonTp,o.uro J\b 1

rr{r{Mr.r3r,rpyrcuyro [ocJreAoBareJrbHocrb Ars (pynr<quu J(u) : r

crno LJ* Bcex roqeK MrlHr{MyMa 4nx (fyuxq uu J'(u):

llr,' -11,u +1,
J\u)=1r I

ll,u =I.
rx J(u):111u2 -t1-l l-/ l. Flaftru Bce JroKarrbr{bre Ml.rHHMyMbr AaHr
clpoc: Ha KaKr.rx oTpflKax oHa.rrBrseTcs yHr4MoAalruoft.

,1,, 1,,=sin'(u)+cos'(u) -+ extr. ue [0; 2 nJ.

rntep (fyuxquft, y4onnerBop.f,rorqr4x ycnoBr.rrc JJlzmluqa, uo H

f (ue ueuee rpex Syurcquft). Ornerrzru Ha Borlpoc: yAoBJrerB(

;a {ryurqur yHuvroAiurbHar Ha orpe3Ke. Yrnepx4enue Aor@3a:
repBhre rrecrb rrraroB MeroAa JloMaHbrx 4nx $yurcquu J(u):ll
rpu Yuo e[-z;Z].
b BbrrryKJro crn Svnxq nn J (u) : s i n (u) + s i n ( 2 u) .

/ .r-/r'-ru*,'I
= (,r *./ + 1) t^ ^r'/ J -+ extr . u = (x, .y) e E2 .

= xy' z" (l -r- 2y -32) -+ extr, u = (x,!,2) e E3 "
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cI{OTeMa
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rBJrrrou(uxct
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) ., .,--llll Ha or-
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1 1. Petnms: J(u)

12. Pemms: J(u)

qI,ICJIA.

13 llpu KaKrrx

u = (x,y) e

srr^ J(u),x
17. Hafirn

x,-)min,

cr, b u c $yurqux J(u)=,o*2*tbxy+cf, 6y4er Ebrny

cxoAlrrcf, K MHox(ecrBy d r4 He cxoAlrrc.fl.

( t 
'>ol.

ue(J , (J =tr=(r,r,) eE2..y-x, ==0. 
)

,, ue(J, (J ={u=(*,y)eE2:x, +yn:0},rrcpu

14. Haftru BbmyKnocrr,r (fyrr qnft: J(u):sin(x-ry+z), J(u)
u = (x,y,z) e E3 ,

15. flpunecrn up[ruep KoppeKrHo c(f oprr,rynzponanHoft nprrKnaAHo ir gara,au

HUIJII4TIT4EM Hq MEHEE ABYX OIPAHT4'IEHI,Ift. JTXASATT K KAKOMY KACCY U
cQ opnrynupo$ anuaa 3ara'rra.

16. Haftru n,r (/. - "cer, 
roqeK Mr.rHLrMyMa QyHnqzr,r J(u)=sin[z

yHr.rBepcanblrQrra MHoxecrBe U : R' . flocrporarr Mr.rHr4Mr43rrpyroqve

18.

19.

,. -+Ho}KecTBo IJ BceX ToIIeK M}IHIIM

I4Tb MI,IHI,IM [ocJreAoBareJrbHocr]{ 4ttx J(u), Koropafl cx
U. u ne cxo

yJry IJIfl, BbrlII4CJIeHLI.tr [OIOXoHI1If, TOqeK 3OJTOTOIO CeqeHu.trBrrsecru
Brrscnum ua orpe3Kax f, ynr<qzx J (u) nwmercr yHkrMoAanruofi :

J(u) = qv2 bu + c, J (u) = rllul, I 1u1 = eu, J (u) = cos(z), ./ (t t) : s1r1u1 .

20.

2r.

22.

Buscur4m ua orpe3rax @yurcqux J(u) xnnrc-rcf, yHr.rMoAalrnofi :

J(u) = sv2 ltu + c, J (u) = 
^,llul, 

I 1u| = e-', J (u) =sin(z), J (w) = ch(u) .

Oqeunrr n

2, 3).

flrfrHyro Jlunlrzqa L Alx ([yurcqun J(w)=-ut +2w2 +5u-2

Oqeuvrr n

2, 31.

uyro Jlunnruua L gm (fyur<quu J(u):-2Lf +6w2 -w+l

Hafiru rrfi nrrauzuyna $yHrqnn .l' no MeroAy nocneAoBareJrbnoro

(fynrqrau J(u) J(u)=-Ltt +2u2 +5u-2 Ha otpe3Ke l-2, 31.

Hairru rno6arirur,rfi ur,rnuruyu (fynrqnu I no MeroAy [ocJreAoBareJrbrroro

(fyurqur J(ul==-2u3 +6u2 -u+10 Haorpe3Ke l-2,31.
25. Hafirra roqKy MaKcr.rMyMa $yrrrqrara (f (x) -> max ) f (x):2,x, + 4.x,

26. Hairru roqKy MarKcr,rMyMa Qyrrrqrau ( "f (x) -> max ) f (x) : xt * 4x, + xrx, -

24.

orpaHr.rqeH
lx, +2x, <12

[3,r, * xr 3I5'

HaTypiurbrrbre

noruyra?

sin(x2+y2+'?1,

v3aL\vIu, c

oTHOCr4lrCt

(-"')f' 
"u

lpynrc-

llocrpo-

K MHOXECTBV

rcafa, bf.

ua orpe:xe [-

ua orpesxe [-

nepe6opa 4n-a

uepe6opa 4nr



27. Haftrra

qEHI{'X

28" Hairru

""tarr""* {
29. HafirH

1. Hafirz nce

n"terrt"* 
{i

I. .f(xrxz):
2. f(xnz):
3. .f(xrxz) :
4' f(xt,xz):
5. f(xt,xz) :
6. .f(xpz):
7. .f(xr,xz):
8. f(x1,x): (:

9. f(x1,x2,xj)

10. f(xp2,xj)
I 1. f(x 62,x j)

12. f(xp2,xj)
13. f(x1,x2) : x
14. f(x62) :
15. f(xp2) : x
16. f(x62) : I
17. f(xp2) : x
18. f(x1,x2) : x
19. f(xp2) : x
20. f(xp2) :5
2L f(x1,x2):
22. f(x1,x2) : x
23. f(x1,x) :
24. f(x1,x2) : x

+ln
1t

Marcr,rMyr\ra (pynrqzu (f (x) + max )

x, 37
)

MErKcr.rMyNra (fyurqun (f (x) -) max

-r'Zx, <I2

xr l- xr28

MrrKcr.rMyMa (pynrquu (f (x) -+ max

c, + 2xr 27
lx, -xr <-8'

Kourpo.rrrHbre Borrpocrr rc pefrrnH
JIOrKUtlbHoro 6esycuonHofo Mr{HI4M)A,I

ct t- xz - I)t + xt - 2xz;

ct - xz + l)2 + (x1 r x2- 1)t;

;t2 -l x2 + 2)2 -x12,'

;t --2x22 + 1)2 + x1;

:t2 + xz2 + I)2 + xr2 -x22,'

:t2 -- xz2 + 4)2 + x/;
:r2 + 2xz+ l)2 -4x22;

:t l xz + ,2 -x1 * 2x2;

, (xt + 2x2-xj)2 + (x1 + *r)t * (xs- S)

, (xt - 2x2)2 + (x2 - 2xg2 + (q - 4)2;

(x1-2x2)2 + (xz-24)2 + (xj-2xp2

(x1 + 2x2 + 4xs)2 + (xt -x2 + l)2 +
3 + 2x/ +xfi2+ 2xt-xz2;

;t3.-xt2 -l 3xfiz--xr + 4x22;

3 + 5x/ -Bxfiz--xr + 4x22;

)xt2 -xt3 * xtxz + x22,'

s 1 xt2 -xtx2 + xr + x22;

(5/3x12 -x1- l) + xz(2xt + x2);

(- xt2 a xt + 4) -r x2(2x1 + xz);

:r(xt2 + xt - l) + 3x2(xr + x2);

:1(xt2 + 2x1- 3/2) + 2xz(-x] + x2);

(-xt2 + 5x) + 4x2(x1 + 2xz);

't(2xt2 + xj - I) -r 2x2(x1-xz);

(l -xt2 + 6x) -x2(x1 + v2).



2.Pellmrr

3. Flaftrz ece

OrpAHLIqeHug X)0.

3a4arrn Ha yonoBHbrft uznrauyrra.

l. (*t + x2 I)2 + Qx1-xz f- l,)2 -> min; xt -.x2: L

2. (x, t 2xz - t12 + (x;xr)t - min; x1:- xz =, l.
3. (xt + 3xz - 6)" + xt -> min; xt - xz : 0.

4. (xt -xz -r I)" -*t ->min; 2x1 + x2: 2.

5. x1 + x2 )ryin; 2x12 + x22 :4.

6. 2xt t- xz -+lntn; 2x/ + /2:4.
7. xt -+min; (*1 a- xz)2 + xr2 : L

8, xt -xz -)mln; .x12 + x22 : l.

9, xt2 -t xz -+ilrfr; *1 + x22 : l.
10. xr2 + */ )min; 2x/ -r x22 .= 4.

lI. x12 + 2xz2 l>min; x/ + yr2 == 4

12. xt2 + 2xz2 lmin; 2x/ + xz2 :4.

13. (x1-xz -t x!- 112+x22 )min;xt -t xz -r xs: I.
14. (x1 - 2*r)t I 6t * *r)t +min,. x1 -r xz + xs : l.
15. (x1 a xz + ip- lf +1xt -xz)2 ->min; xt f- xz-xs: I.

16. (x1-xr2 + (x1 + *r)t )min;x2.r xj:4.
17. (x1-xztx!+ t1'z+min; xt*xz 1x3: I,x1-x2-xs:2.
18. (x1 * *r)t + (x1 + *r)t -min; x1 r 2xj:4, x2 + 2xs: 6.

19.(x1 -t2x2*Fr,* 4)'-+min; x1 -fxz+x3=, l,3x1 +2x2+xs:0.
20. xt -r 2x2 r X*t -min; xt2 + 2x/ + x32 : l.
2L x1-xz-t xs -)rnin; xt2 t- xz2 -xs : l.
22. xt -f xz + xs )min; xt2 * xz + xs: I"
23. xt2 r xz + *l -+min; x/ * 2x21, xs: I.
24. x12 + x22 )ttin; xt * xz + x32 : l.

JroKaJrbHoro ycJroBHoro Mr.rHr4MyMa y cneAyrcrrqrax (fyHxqrafi

1. f(x62) ) (xt + xz - I)2 + xl - 2x2;

2. .f(xt,xz) : (xt - x2 + I)2 + (x1 + xz - l)2 ;

3. f(x1,x2) : 61 * xz + 2)t - *,t;
4. f(xt,xz) : (xt - 2x22 + l)2 .r x1;

5. f(x1,x2) :61 * *rt * l)t r x,t -xz2;
6. f(xt,xz): @r2 -xz2 + 4)2 t- x/;
7. f(x1,x2) : @1 i 2x2 r 112 .- 4x22;

lrpv tlillI4rrr4tI



4. Peurprrr

orpaHr,rqeHue runa lt _<> .

16. (x1-*r)t t (x1 t x)" ) rnin; x2 -l xs : 4.

8. "f(xrxz)

9. .f(xt,x

10. f(x1,x2,

I L f(x6x2,x

12. f(xp2,x
13. f(xp2)
14. f(x1,x2)

15. f(xp2)
16. f(x1,x2)

17. f(x62)
18. f(xp2)
19. f(x1,x2)

20. f(x1,x2)

21. f(xp2)
22. f(x1,x2)

23.f(x6)
24.f(x1,x2)

(x1 I x2 + ,2 -x1 I 2x2;

== (xt + 2x2 - xj)2 + (x1 + *r)t * (*, - 5)t ;

== (xt - 2x2)2 + (x2 - 2x)2 + (xj - 4)2;

== (xt - 2x2)2 + (x2- 2x)2 + (xs- 2x1)2 + (*, - I)t;
=. (xt + 2x2 + 4xj)2 -r (xt-xz + I)2 + (xz + xs- I)t;
xt3 + 2x/ txN2+ 2xt-x22;

2xt3 -xt2 r 3xtxz-xt + 4x22;

x13 + 5x/ - 8xfiz -xt + 4x22;

10x12 - xt3 i- xfiz + xz2;

xf +xt2-xtxz+)ct+x22;

x1(5/3x12 - x1 - I) + xz(2U + xz);

)ct(-xr2 + xt I 4) + x2(2x1 + x);
5x(x12 + xt I) + 3x2(x1 + x2);

2x1(x12 + 2xt - 3/2) + 2xz(-)cr + x2);

xlexr2 + 5x) | 4x2(xr + 2xz);

2x1(2x12 + xt 1) + 2x2(x1-x.z);

xt! - xt2 -r 6xL) - x2(x1 + y).

3a4aqn Ha ycJroBHsrfi urznuuyM 3aMeHrfi orpanr.rqeHr,re

1. (x1 + x2 | t)t * (2x1-x2 .+ l)2 -+ min; xt - xz : l.
2. (x1 + 2x)- l)t + (x1+x2)2 + min; )ct i- xz: L

3. (x1 + 3x)- tf)2 + xt )min; xt-x2: o.

4. (xt - xz I t)t - *t -> min; 2x1 + xz : 2.

5. xt -l xz lrnin; 2x12 + xz2 :4.

6. 2x1 + xz ) rnin; 2x12 -t x2z: 4,

7. xt )mifi; @t + *r)t + x/ : L

8. xt - xz ) min; x12 + yr2 : 1"

9, xt2 r xz $min;x/ + yr2 : 1.

10. xt2 + x22 -)min; 2x/ -r x22 :4.

Il. xt2 + Zx2l -->min; x/ + yr2 :4
12. x12 + 2xl -->min; 2x/ + xz2 :4.

13. (x1-*t \xj- 1)2+f 2 )min;xt.t xz-t xs: l"
14. (x1 - 2*r)' + (x2 + *r)t -min; xt * xz + x3 : l.
15. (x1 * *t l xj- I)2+(xt -xz)2 -+min; xt -F xz-xs: L

TVIIIA ((==D HA
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- Mero.u
- Meroa JroMaH

- Mero4
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- Mero4 v
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- Mero4 ycuo
- MeroA no
- MeroA rurpaQ
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Synrirlufi
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(,{nxorouuu).
4" MunnMagauus
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ceqeHHs,
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METO,IIA JIOMAH

9. Mutrutvtusa]flus

IIOCJIE,IIOBATEJI

10. I3uuyrcnue 0
euuyrnocru (x

I1. Bunyrcnrre

17. (x1 - x2 x j -t I)" ) min,' xt -1- Xz a x3 : I, xl - x2 - 4,=).

18. (x1 + I t t' (*, + xr2 -+min; x1 1- 2xj: 4, x2 + 2xj: 5.

19. (x1 + t 3xj'l 4)' -+ rnin; x1 f xz + x3: l, 3x1 + 2x2 + x3: 0.

20. x1 + 2x

2Lx1-x2

22. x1 -r x2

-f ,3xs +min; x12 + 2xZ2 + h2 : l.

xs )min; xt2 -t xz2 - xs: l.

h +min; xt2 1- xz * U: L

23. x12 + x2 t xs -+ min; xt2 -f 2x2 -f xt : l.

-+ min; xt -l xz + h2 : I.24. x12 + x2
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