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1. IIEJrn4 OCBOEHI,Ltr AI{CqUIrJ'II'{I-IbI
I-{emnau ocBoeurr{ Ar{cqr4[JltrHr,r (ir,roaynr) <Meroau olrrr4Mr43aur4r] r.r r4ccJrero

qufrD rBrfrorcrr o3Har(oMJreHHe cry,qeHToB, o6yqSlstrxar rro HalpaBJreuu]o (O)/HIarvl

uncfoplrarura u an$opltaqaoHHble rexr.roJlorr.it4 D, c MeroAaMrz, Har(o[reI{]JbIMI4 B 3TOfr

locle4uee o3Haqaer, rITo cry.4enTb] tto or(oHqalrrar4 nypca AoJr)rGLI BJraaErn, FIaBrJrr(aMr,] II

onepa-

afl

peu9-
Hriro TIpLIr(IaIFTBIX sKgTpeMMbHrJX 3aIaq.

o,4uoii us xapal(Tepurlx oco6eHnocreft conpeuennoit grroxr.r rBJrrercrr Bce Bo3paclarouee
BHrrMaHlre r npo6lelrair.r yrtpaBreHr4.{. I{ar suroraa npe)r(Ae, oqyrqaercrr uorpe6uoc:rr, B lJroAo-
rBopHoM u etpcpenrzenou lrcnorlb3oBarIlzn npl.IpoAubrx 6orarc'rn, rroAcrr4x pgcypcoE, l,largl)ua1rb-
HbIX I'I TexHI'IqecI{I4x cpe.qcrB. I{a MareNraTn.IecKoM r3blr(e ra(ae 3alaqu uoryr:6rrTr cSopltynrapo-
BaHr{ r(a( 3a,4aqr.r orbrcKaHvr 3r(crpgMyMa uenoropofi rpyurquu unli t}yuruuouala. B pes[rl]I,rare
pa6or vuorux MareMarI4I(oB rro I4x peu]ellzro craJro Bo3Mo)rcrbrM roBopurb o reopau 3r(grp()MaJr6-
Hbrx sa.4aq.

3aaaqu ,4ucqan:rvsri:
- r43rreHr.ie ocHoBHbrx rrprzeMoB r4 MeToAoB peueHhrr onTrzMl4aulioHHLrx 3aAar{;
- tpopir.tttponalrl'Ie HaBbIItoB llocrpoeultt onrrzMl43arlrzoHHrx irao4e:reft, nau6onee rroJrgo o.rtB(iqa-

rcrqux rpe6onaulrrM nocraBJrguHoft sa,4auu;
- I-r3yreHue cnoco6on pealu3arll4r{ Mero,qoB onruMrz3arl}rrz B BrzAe nporpaivrM /{u OJ3M;
- npr'io6pereur4e HaBbrKoB rrJraHrrpoBaHrzg SKcnepLrMeHToB u o6pa60rr<u !x pe3yrbraroB.

2. MECTO II4CIII4:IIr'II4Hbr B CTpyKTypE OIIOII BO
,{auuar 4rzcqnnnr-iHa orHocr.rrcs r< o6-sgareff HrrM ArzcqurnrigaM napraarrnnoi:i .iar:ru

ofloll. I4syueune arzcqrrflJrr]Hbr rrpoxoArzrf n 4-u ceuecrpe rz 6a.:upyerca Ha 3Frauurx, upqd6pe-
T6HHLIX cryAeHTaNrr.i B paMKax nypcon <MareuaruqecrcNfi ar-raJrrz3), <A:rre6pa r4 reoM,rrpu{),
<9ucnenstre lretoAlr) ri Ap.

.{alrurril rypc o6ecueuunaer 4a,rtueiluee \43yqenue Ar4crIH[JIr4u <'l'eopua cbopv,alr+nux
r3brKoB I4 Tpalrclsuzit>, <MoAelraponanue uurf opruaqraouHbrx cI4creM 14 Texr.nororfifrD H rAB4rer-
cr 6asotrrlr gll I43yqgHH.r ctreqtraJrbllr,rx .qr4cqulrrrd,

3manun, noryqenubre B paMKax I43yrleHI4rI ganuoft puoqlllnaur,r,
H6r AJrr Hanr4caulrr elnycxnoft rcna,rurprznaqrzonuoft pa6oru.

nrolyr 6rrrt nFraieue-

3, KOMNETEHIII,IU OFYIIAIOIUETO C'I, OOPMI4PYEMLIE
OCBOEHI{]'I AI,ICqUIIJII,IHbI (MOTYJT'N)

B pesymtare ocBoeuut Ir4curzriJrr-IHhl o6yrzuorql.ritca AoJt)r{cr{ oBJragelj
TEHIII4IMIi:

- cnoco6soct e$$errznuo flpliMenrrb 6a.:ogrre MareMarr{r]ecKrze 3*alug, u Hr1

TexHorlorI{u npfi peltreHlrIl [poeI(1Ho-TexHI{qecICI4x u I]puIqIaA}Ibrx 3aAaq, cllt3aHHbx c
fi rrcrroJr*oBarlr4elr unrpoprrraqraoHr,rbrx rexHoJrorrrfi (IlIt-6).

b pe3yJrbTaTe ocBoeHrrr Ar4 cql4rrJrrirr6l cTyAeHT AOJrlr(eH .4eMOHClpr4pOBaTb
yr(a3aFlHbrx KoMrergHr{ufr IIo Aecl(pr4rr.f opaM (G]rar{I4r, yMeFrvt, BraAeI.rI4$), B

C TEMATI4qEC(I,IMIT MOAYII'MII AI,ICIII4IJII]HI,I, NPIZMEII'Tb IOJIYTICHHbIE 3HAIIN,I

uena o6yueutur u n porleccu oHalsl o il ,rlelrel lr roc rn:
1) 3narr,: onpe4eleuue o6qrzx $opu, 3axouoMepuocreft, uuo.rpyr,reuralr,ur,x

Aaunoft AlrcqulJTaHt;r; KoppeKTr,rLre nocraHoBr{r.r r(racc}rLreur<ax 3aaaq;
2) Vrrrerr: rourrb rrocraBJleuulm 3aAar{y; $optry:raponar.l pe3yJrbrar; Ha ocnole

yBrrAerr 14 r(opper{Tr,ro cr}opir,rynrzpoearb MareMarrzqecl([ roqHLrfi pesyltltar;



3) Bragerr: cnoco6nocrrro yqr.rrr,cr; Syl4aveuralruoft no4roronroft ro oclroBrm rrpo-

Qeccuonanrurx znaauft; fionr{MaurreM KopperTHocrr{ fiocrauoBoK saAa.r; cnocQ6uo-
crbro rrepeAaBarr pe3yrbrar npoBeAeHubrx qpnsuro-nrarenaarnqecrc4x u npr4KnaAt{brfi uc-
cne,4oBanrrfi B BnAe KoHKpernbrx peKoMenr(aqrrft, nrrpaxrennrrx B TepM Hax rrpenMefHofi
o6racr[ rnrfraBrlrefocr rBJreHrrr.

4. CTPyKTyPA LI CO.4EPXAIil4E AIICq[IIJrIrHbr (MOAy.rIfl)

roabr ,4rixoroM H 14, 3ollororo ceqeHlu (4 vaca).

Jlercqlrs 3. Mero4rr urzuurrrusaqzu (fyurqzft o4ugft nepeuennoii. MeroA nor,lanrx (4 vac4).

"Tlerqus 4. Mero,qr,r Mr4rrr.rMrzsarluu rpyurqufi oAuait nepeMeHnoii, Br,rnyr<lrre $yuxqar.r. Mpro4
KacareJrbHbrx (4 uaca).

"rlexquq 5. MeroArr v^rr*uMltr,arJrlLr (fynrquft Mnotr4x nepeMensrx. flocranonra sarxaqu. 3a,1a-
va ua 6esyclonnrrii er<crpeuylr. Knaccu.recnr.rf uepo4 (4 uaca),

r^rrr^4vv/

o6rqas rpygoerraKocrr nr.icrlrlrrJtrlHbr 4 :avertrrx e4rur,rqsr, 144 uaca.
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JIEI

Jlercqlrn 1. BseAeuue. Ilocranonr<a 34[aq[ o[:
cKoro [pofpaMMr4poBar{ru (2 uaca).

Jlenqlrg 2. MeroArr Mr4Hr4Mr43aqr4rr ([1.nKrlrift

tcqrrrrJrr4Hbl
TM

asaquu. Knaccu(buxauus :raAar{ Marei\ra:

oft fiepeMeHHofi. I(raccnuectrafi lrero4. N'1e-



"Jlerrllrs 6. MeroArr Mr4ltlzMrz3arlnu Oynxquft Mrrofl4x nepeMenur,rx. Mero{ Muo}ntrrgJre

rparnna (4 uaca).

"rlerqlrfl 7, 3agauu BrrnyKJroro nporpaMMr4poBaur4s. CeAronar rouxa, Teopelmr I{yua-]'a
(4 uaca).

Jlenqr.ra 8, r{ucneHnrre Mero.4r,r MrrHr{Mr.r3aqu}r Syuxqufi MHou4x rrepeMeu}rbrx, Mero.4 o.r.

Horo nor4cxa, fpanueururre lrerolbr. Mero.4 Hrrorona (4 .racon),

"Jlercquq 9. 9ucnennlre Mero,q;r MaHt4Mrzraquv Syprr<ullfi uuorux nepeMeHur,rx, Meto4 rtc

,qfiHarHoro cnycrca. Mero4 r.tuomlmenefi Jl arpaHx?. MeroA rurpa$ul,rx rfyurc.quit (4 uttca\,

,llexquq 10. Srpzcruuec(r{e MeroAbr. feneru.reoKrle arropurMbr. Mypanrunldt a,rrotr,r
qaca).

JIAEOPAITOFHbIE 3AHfl TI4'I

"rla6oparopuan pa6ora J\}1, Mero4tr uuuuugsaquu Syur<qufi oanofi nepeirrenuofi. Mer o

xoroMrrrr, MeroA 3oJrororo ceqgurr{ (4 qaca).

,lla6oparopuar pa6ora j\!3, MeroAr,r uurrzuilsaqurz rlyuxqufi oAuofi neperrreuuoft. Mer o

vanrx (2 .raca).

"lla6oparopnar pa6ora J\!3, Mero4r,r nrnuunazsaqltr $yurqufi oanofi nepeueuuofi, Mero
careJr;Hbx (2 uaca) ,

Jla6oparopuar pa6ora M4. Mero4rr rrar.ruuuusa4lv $yHrquft rrsorux nepeuenurrx. lpa
eHTrrbre Merolbr (4 uaca).

"rla6oparopuan pa6ora J\ir5. r{rzclenulre ue:rQAbr Mr4HuMr.3arlzn $yurqufi MFrorr.x nepe.\{

urx. Mero4 noxoopAr4uarHoro cuycr<a (2 uac4).

"lla6oparopHan pa6ora J\t6. Qzclenuue h4erqArr Mr.{HuMr4saqlira $ynrcr1rzfi MHorr4x epei\I

uux. Mero4 rurpa$urrx Synxquft (4 uaca).

5, OEPA3OBATF'.JIbHI,IE TEXHOJIO|I,III
,{:rn 4oc'rnxenur [iraHHpyeMLIx pe3yJrbraroB ocBoeHv{ Aucuunrrznr,r ucnoJrb3yro r(

cJreAyroqrre o6pasorarelrnr,re rexHoJrort4rd:

- tn$opltaquoHEo-pa3Br.rBaroD{rze'rexnoJror{u;

- pa3BrrBaror+re npo6reuuo-op!reHTI4poBaHrlbre rexuoJrotr4I4;
- nlzqHocrHo oprreHTI4poBaHHbte rexHoJI{)rat o6yleuu.t.
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+ -t
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4.

3.

5.

7.

8.

9.

10.

B palrrax l43yrreHr4r Ar4cIIu[JILrHbr BogMoxHo riprrMeT{eHue rufipoKo cner<rpa o6 Ba-

TerbHbrx rexno;rorraft: JreKrlr,roHno-ceMr,rnapc4a;r cr4creMa o(yveuur (rpagraquonurre I
nlre u na6oparopurre :arrrux); case-study; MeroA [poeKToB; o6ylenae B MaJrBrx

crep-KJracgbr; npr4MeHeHrze MyJrbTr.rMe.qua rexHororurft (npoBeAeHue JrgKurroHr{Erx

rIpIzMoHeHr,{eM KoMnblorepHbrx rrpeseHTalt;fiil rr AeMoHcrpaquoHHbD( poJrr4KoB c troMoulbro

eKropa r4Jrr4 3BM); rexnonorfis pa3Bnrn1 Kpnrrrqecxoro MrrrrrJreHr.rr; ran(fopual,u
KoMMyHr.rKaqrzoHHBre rexHoJronrr.r (nputreneqr.re nn$oplraquoHutx rexuoloruit 4la
puura rer<yrqeit yc[eBaeMocrr,r cryAenroB u r<onrpolx suauzfi).

TEx.yilUifi KOHTPOJTb
Tery{uu KoHTpoJIeM ycfleBaeMocrlr rBJrrercr 4eftcrny'roqat B ynI,r[epcr.rrere

peftTnHf-KoHToorr.

Kourpo;rrurre Borrtrroc6r rc pefiruur-xourpo.nrc Nb1

1. flocrporarr MrrnrzMr43r4pyroulro nocJreAoBareJrbHocrr IJrr $yutruuu J(u) = arctg(u),
2, Hafiru Nruoxecr:so U* scex ro.{eK Mr.HHMyMa,qJrr $yurcuun J(u,):

flu' -tl,u *t.J\u)=1'
ll,u =r.

flycrr Synrqux J(u):lllu'- 1)-ll- 11. Ilairu Bce rroKarrbHpre Mr4Ht4MyMbr;qaHuoft $1t
oTBeTr4T6 Ha BOrrpOC: Ha Ka.KlIX OTpe3KaX OHa {BrreTCr )iHrzltogurlnofi"
Penrr.nr: J(u):sin" (u)+cos'(u) -+ extr. u<[0; 2r].

Penprrs: , u +0i
-> ext , ue K,

u=0.
6. Ilpnnecrz npnr\aep @yH qraft, y4onnereoprroqr4x yclroBl4ro Jft.rnruuqa, uo ue au

o-yuurrrolanruofi (ue rr.renee rpex SynttUrzfi). Oreefl4Tr H+ Bo[poc: y,qoBxxerBop{eT r}4
nr4s[4 Jlznllluqa $yrrrqua ynurrloAaJrbHtur Ha orpe3Ke. Vpnepln4onue goKa3ar6-

Paccrrlorpers nepBlre [recrb rlaroB ]\4erqAa JroMaHbrx 4ra $yu.rcqur J(u):l ut-11-11

pesxe [-2; 2J npu Yuo el-2t2] .

Harn o6racrr sbrnyKJrocrr.r $yutip:.u J(w) :sin(u) +sin(pu).

Penrurr,: J(u) = (x + y +11-("-v-r') ->extr. u=(x,y)e'p'z.

Peururr: J (u) = yyz 
"t 11 - x - 2y 4 z) -) extr, u = (x, y, z) e 83 .

lL Pernllrr,: J(u) :x-)min,

12. Peruurr: J(u):x + extr, u. U, U = {u = 
(x, y) e E'z : x! + yq = 0}, rae )o u q

III4CJIA.

oH-

c

l{a-

,.u, u ={, =@,y). E' : y - r1= 0,", o}.

6. OTIEHOTIHbIE CPEACTBA AJLrr TEKyIIIETO KOHT.pOI_fl yCIIEEAE|VT

IIPOMEXYTOqHOfr ATTECTAIII,IU IIO tr{TOIAM OCEOEHI,Ifl AI1IC
IIJTIIHbI I4 YTIEEHO-METO,iII4qECKOE OEECIEIIIi,HI4E CAMOCTOS

HOI4 PAtsOTT,I CTYNEHTO,B



13,

14.

15.

llpu ranux 4
n)u=\x,y)eL-.

Hairru o6racrr.i

u=lx,y,z)€ L-.

b ra c $yunuu:t J(u)=ax2 +2b*y+C, 6yAer nuuyrla, no

B6lny(nocrl4 OyrrKqrait: J(u):sin(x+y+z),,I(u)=sin.(x'+-y"

flpnnecrra lpnMep KoppeKTHo c$oplraynprponauuot npraxna4noft saAa.rr4 o

HarnqueM He Menee AByx orpanlzrlenlrfi. YKasarr K r(aKoMy Kaccy .ri rr4ny

cQopMyJrripoBar{Hafl 3a\aqa,

10. Hafrrl4 Mgor(ecrno U - Bcex roqeK Mx.rHr4MyMa tfyurquu J'(a) = 5111 n expl-u

yurrBepcaJrbHoM MHo)r(ecrBe U : 1? 
/. lloorpol4Tb MI4H14 Ml.i3r.ipyroxtne lrosJrcAo

Ilt J(u), r(oroptur cxoAr4Tcr K MHoncecrny U'u He cxoAr{Tcr.

17, Hafrtu MHox{ecrBo Ll. - Bcex ,roueK Mnri}rMyMa
f / t , r/t1wtiJlu)=1-cosl r expl-u' -]"%ll, Ha yHHBepcarbHoM Mlo)r(ecl'Be lJ - R! . tI
L \ / ZtJ

LITI Mr4Hr.rMr43r.rpyroque fioclre,qoBareJ]br{ocrr4 4rrs J(u), Koropas cxo,qrircr n Mr-ro?

u fi He cxoAr4Tcr.

1 8. Br,rnecrra {opuyly 4nx nrrqr4 cJreur,rs nolontenul roseK 3oJrororo ceqe}rur orpe:ra [a,
19. Brucuu:n Ha Karfl.ix orpe3r(ax $yut<r\utr J(u) sBJr.qercr yunnaogartnoii:

J (u) = a42 + bu + c,J(u) = 
^11,4,t1"1= 

t" ,J(u) = c6s1u7,11u) "" sh(u) .

20. BrrscHurr Ha KaKr'rx orpe3r{ax $yurcn;ux J(u) rBJrrrercrr yuunao4a,rr,nofi:

J (u) = 61x12 + b u + c, J (fi = rpl, J (u) = q-', 1 1r1 = sin(u), J (u) = ch(u) .

21. Orleuum nocrorHHyro Jhznrruua L;1ru $yur<quu J(u)=ts3 +-2u2 +5u-2 Ha oq)e3

2, 31.

22, Oqeuurr nocrorHHyro Jlanuruua L 4n.r (fyunqrau J(u) = -27rt .r 6tf -u+1.0 na

2, sl.
23. Haiaru r:ro6anr,nr,rft Mr.rHr4MyM Syur.quu I no ueto4y rlooJrcnoBareJrbr{ofo

$ynxrryu J(u) J (u) = -x13 + 2u2 + 5u - 2 na orpe:xe [-2, 3] .

I x, +2x, <8
HIIqEHI,I'X I

l2x, - x,312

26. Hafiru rorrky MaxcrzMyna $yuxqur.r

lx,-2x, <12
orpaHLi9eHLl[x <' |.3xr+xr315

(x,+x"<7
qeHurx { -

ltr < 5

28, Haftrrz rourcy MaKcriMyMa Syur<quu

( x, + 2x" <12
Hu.JeHfiqx { '

l-;r,+xr28

27. Flafiru roury Ma(crrMyMa cpynxquu (/(1) -+ max ) "f (x)=*i' -.rj +;u, +8r, npu c,

24.

25. Haittu rorrKy Marcr4Mynaa $yurqnn ( f (x) -> max) f ({) = 2x, + 4x, - ;cl -2xj npv

x) -+ max ) /(x) = x, + 4x, + x,x, -2xl - 2.rlu(

("f (x) -+ max)/(x) =-2xt+8xt- xl -xl npn

'22 ),

nepe6o



29. Hafiru rorrKy MaKcrrMyrr.ta Synxqr,rrz

l3x, +2x, > 7
HUqeHUTX <

[10x, -x, < 8

(f(x) max) f (

Konrpo,rrurre Boupocr,f K

1. Hafiru Bce roqKr4 JroKaJrbgoro 6esvcronHord rt{

1. f(x1,x) : (x1 + x2- 1)2 + xt - 2x2;

2. f(x1,x) = (1c1 -xz+ 1)2 + (x1 +xz-1)l;

3. f(xt,x) : (v12 + x2 + 2)2 - xt2;

4. f(xt,x) : (xt - 2xl + I)2 + xt;

5. f(x;,x) : 6a 12 + x22 + I)2 + x12 -y,22;

6' f(x1,x):612 -xz2 + 4)2 + xt2;

7. f(x;,x) : 1y12 + 2x2 + I)2 - 4x22;

B. f(x1,x) : (xt + xz + 3)2 - xt + 2xz;

9. f(xt;zx) : (x1 + 2x2 -x)2 + (x1 '+ x)2 (x3 - J)' ;

10. Jft1,x2,x) ' (x1 - 2x)' + (x2 '2x3)' t (x j7 4)";

11. f(x1,x2,xj):1y1-2xz)2 + (x2-2ry)2 + lxjyZxl'+ 6

12. f(xt,xzx:) : (xt + 2xz + 4x)2 + (x1 *12 + pt * {rt *
I j. f(x1,x) : xt3 + 2xr2 + x$2 + 2x1 - xll
14. f(x1,x):2x13 -xt2 + 3xfi2-xl + 4x21;

15. f(x;,x) : xf + 5x12 * Bxp2 - x1 + (y22,;

16. f(x1,x) : 10x12 -xf i xfiz * xz2 j

17. f(x1,x) : *t3 + *t2 - xt*z + xt + x22;

18. f(x1,x) : xt(5/3x/ -xt- 1) + x2Qx1 lx)S
19. f(x1,x) : xt(-x/ + xt + 4) + xz(2xt + xz);

20. f(x1,x) : 5xt@f + x:* 1) + 3xdxr + i);
21. f(x*) = 2xt(x/ + 2xt - 3/2) + 2x:2(i1 + x);
22. f(x1,x) : xt(- xf + 5x) + lxzlxt + il/;
23. f(xt;) : 2xt(2xt2 + x1- I) + 2x2(r1 - x);23. f(xt;) : 2xt(2xt2 + x1- I) + 2x2(r1 - x);
24. f(xt,x) : xIl * xt2 + 6x) - x2(x1 + x2J.

2, PeuruT r cneAyror{r4e ,*u"r 
"u l:lo"urrft 

vrznnrrayn. 

.l. (x1 +v2-112+12x7-xzt I)2 -+ min; x1-xz:l.
2. (x1 + 2x2- 1)2 + (x1+x212 -+ min; xt+f2: I
3. (x1 + Jv2- 6)2 + xr -+ min; xt-x2 == 0.

4. (xt -xz + 1)2 -x2 -+ min; 2xt + xz.= 2.

5, xt + xz -+ min; 2xt2 + xz2 : 4,

; =(x, -3)'z +(x, -4)' uprt

urpo.nro j\!2

Ayroulr4x 1ilynrtuuf .

- ])t;

s- l)';



-.>

6.

:4

:4
2,
',,1,1, 

* *,1 x, : t.
in; x1 +y2 lxslt
)'-+min; xi + 7t-x<: l.
'n:x,+xrzl4.-

Yl + x2 't x3: I, xt -XZ-XJ

in; x1 'r 2xj:4,x2 + 2xj-
n; xr +.,c2 +13 1/, 3xt + 2y

r )yi + yr2 :1.

z" -xs =' l.

:z'lxs='L

2x2+13:1.

x:2 : l.
'cJroBHofo Mr4HEMyMa y cl(

I xr - 2:v2;

| (x1 +:v2- 1)2;

-xt2;
2 + Xt;

2 + xl -xr),;

'1 1xl; ^
)" - 4x/:

-xr + ZX):

r)' + (t;1+.f )' + (rt- sfl
- (xz-2x1" + $s-4)";
- (x2-2x)2 + ft:-2x)2 +

4xj)2 + 1x1-x2f 1)2 + (x2

,xz+ 2xr-y'I

6. 2x1 + x2 -) min; 2x12 + y2, = 4.

7. xt -+ min; (x1 + x)2 + xr2 : L

8. xt -xz -) min; xr2 * x22 : 1.

9. x12 + v, -) min; xt2 + x22 = l,

10. x12 + xz2 -+ min; 2x12 + xr2 :4

11. x12 + 2x22 + min; x12 + yr2 :4

12. xt2 + 2x22 -> min; 2x12 + yr2 :

t3. (x1-x2 - xj- t)2+?, -+min: t

14. (x1 - 2x2)2 + (xz + xs)2 -+ min; t
15. (x1 +x2+xj. 1)2+(x1 - x2)2 -+

t6. (xt x)2 | 1x1 | xj)2 -+ min: x.

17. (xt -xz + x3 + l)2 -+ min; x1 +

lB. (x1 r xj)2 + 1x1 + xz)2 --> min; x

19. (x1 + 2x2 + jy, + 4)2 -+ mtn; xt

20. x1 + 2x2 + 3xs -+ min; xt2 + 2x:

21. xt xz + x3 -+ min, x12 + x22 -:
22. x1 + y2 r xs -> min; x12 + x2 +;

23. x12 + y, + h -) min; xt2 + 2x2-

24. x12 + vr2 -+ min; xt * x2 + vt2 =

3, Hafitu Bce roqKri JroKaJIbHofo ycJrol

orpanuueuux x)0.

t. f(x1,x): (y1 + y2- l)2 + x1

2. f(a,xz) : (xt -xz + l)2 + (x1

3. f(x1,x) : (xf + xz + 2)2 -x1
4. f(xt,x) : (xt - 2xz2 + t)2 + t

5. f(xt,x) : 1a,2 + xz2 + l)2 + t

6. f(x1,x) : 1v12 - xz2 + 4)2 + x

7. f(x;,x) : 1x 12 + 2xt + I)2 - ,

B. f(xt,x) : (x1 + x2 + 3)2 - xt

9. f(xt;zx) : 1v1 + 2xz-xs)2'

10. f(x 1,x2,x) : (x1 - 2x212 + 6x2

J l. f(x1,x2,x) : (x1 - 2x)2 + 6x2

12. f(x1,x2,x) : (v1 + 2x2 + 4xs)

13. f(xt,x) : xt3 + 2xt2 + xlx2 +

z*xt:0,

Qynrqufi npa u

(*, - t)t ;

+ xs - l)2;



t4.f(x1,x) = 2xf -xt2 + 3xp2*x1 + 4722;

15. f(x;,x) : x13 + 5x12 - Bx1x2 - x1 + 471 ;

16. f(x;,x) : 10x12 - xt3 + xfiz + x:t2;

17. f(xt,xz) : xt3 + xt2 - xtx2 + x1 + x/1

lB.f(x1,x):xt(5/3xt2 -xt- 1) + x2(2i1 +

19. f(x1,x) : xt(- xt2 + x1 + 4) + x2Qx) +

20. f(x1,x) : 5xr6l + x1- 1) + 3x.t&t + x

2 t. f(x1,x) : 2xt(xt2 + 2xt - 3/2) + 2x2i(- x

22. f(xp) : xt(- xt2 + 5x) + 4x2(x1 + 2yr.

23.f(x1,x) : 2xt(2xt2 + x1 - t) + 2x2(xl - )

24.f(x1,x):xt(l -xt2 + 6x) *x2(:vr + xr.

4. Peuu'm cJreAyrorl{e 3a4aqv Ha ycnonuu{

orpaHuqeHrze Trzla ((-<).

1. (x1 +x2- I)2 + (2xt-x2+ 1)2 -+ tipin;

2. (x1 + 2x2 - 1)2 + (y1+x)2 -+ min; 4t +

3. (x1 + 3x2 - 6f + xl -) n4in; xt*x2 + 0.

4. (x1-x2 + 1)2 -x2 -+ min; 2xt + x2 + 2.

5. x1 + y2 -+min; 2xj2 + x22 :4.

6, 2x1 + xz -+ min; 2x12 + y2, : 4.

7. xt -+ min; (x1 + x)2 1- x12 = 1.

8. xt *xz -) min; xt2 + xz2 : 1.

9. x12 + v, -) min; xt2 * x22 : 1,

10. xr2 + x22 -+ min; 2x12 + x22 : 4.

1 l. x12 + 2x22 -) min; x12 + y22 = 4

12. x12 + 2xz2 --> min; Zxf + x/ : '1.

13. (x1-x2 + xs- l)2+x2t )min; t'1 * x2

14. (x1- 2x2f + (y2 + y)2 a anni xt + Xz-t

15. (x1 + x2 + xs - I)2 +(xt - x)2 -+ mif; x1

16. (x1-x)2 + (x1 + x)2 )mm; x2'r )F:
17. (x1-x2 + xs + I)2 -+ min; xt r ,x2 nx3

IB. (x1 + x)2 t 1x1 + xz)2 -+ min; xr r 2xs

19. (x1 + 2x2 + 3xj + 4)2 -+ min; xt + xlp +

20. xl + 2x2 + 3xs -> min; x12 + )y22 +'612

21. x1-x2 1- xs -+ min; x12 1- y22 -yr: 1.

ofpaHuqel{I4e TI4[a

l-^) - t,

xs: I.

x2-xj:1.

l,xt-xzr
4, x2 + 2xp

2x2+yt:6.j:1,3x1



22. x1 + y2 r xs -+ min; x12 * y2 + yt: L

23. x12 + y, * xs -+ min; x12 l- 2x2-f x:: L

24. x/ r x22 -+ ntin; x' 'r x2't yrz == 1.

- fpa4veurnrdi lrero4 naucropeftmero cflyo(a.
- Mero4 ycloBr{ofo rpaAr4eHTa.
- Mero.qnoKoop,qrrHarnoro cnycra.
- Mero4 urpa$Hux $yHrcr1ufi.

1.

2.

4, Munuvnzaqun
5, Mrznunausaqul

Ocuoenue onpele.Jreurz.f, MeroAoB o[rr4Mh3arlnr4. llocrairoora sa4awr

Qyuxqlift o4uoit uepeuen6rofi; CulruerpiaqHbre MeroAn. Mero4 :c,lr
coqeHIzt.

6. Mlrnrlrr.rzsaqrzx cfyuxqr,rit o4uoit nepeueupoit. Jlnnuenocu dtyurqul.r, Oqeura
JlI4flIxhua.

7. Mnsrzrr,rvgaqua tfyurcqraft oguofi nepetreiruoil. MeroA JroMaHbrx. Onucanue a:rrop
r{rzcreuuan pea,u43 arlu.{ Mero4a JroMaHbrx.

8. Mr.rnlzun:aqux $yunqr,rit oAHoft [epeMe]iuoft, Me,rog JroMaHbrx, Teope,l"ra o cxoAt.rM

MeTOAa JIOMaHbIX,

9. MrzHrz[rusauul rfyurqr,rft o.4nofi nspe]\,reHnofi. MeroAr,r nepe6opa, MeroAtr fiaccr.Br{o
nocJreAoBarerbHoro nepe6opa.

10. Brruyn:nre $ynxquu ognofi neperrleutofi. Heo6xoAr.rMoe r.r Aocraroqnoe ycr
BbrrIyKnocrr4 (npurepuft eunyrlocrz).

1 1 . Brrnynnue Synrcqurz o4uoil neperr,reuHqft. TeopeMbr o r{eflpepbrBHoorH, rraAr(
JrrrnrreBocrr4 muynrofi $yurqrzu.

12. Brrnyr<mre {ryur<quu o4noit rtepenaenrroil. Teopeua o xacarelurori. Cle4crnue .reo

KacarerbHofr.

13. Brrnyrlue $yrmqurz o4uofi nepeueuuoil. 'lleopenaa o MrzntiMyMe ulrnyruroft
14. Bunyrlrie dryurquu oAHoft nepeMeHHoi. Cnoficrea Br,rny(rrbrx cbynriquii,

Qynnqun.

AOCTaTOTTHbTS yCJrOBr4t Br,rrryKJrocTr4,

1 5. Muuunarisaqul $ynrcquft o4uoft neperr,reudoft . MeroA Kasarerrrur,tx.
Teopeua o cxolr4Mocra MeroAa KacarerbHBrx.

$ylrr<ur.it o4uoft nepeneunpft. Cv MMerpr.rqur,re MeroAbr. Meroa <Du6o

Heodxo

t6. llocranonxa 3aAarrfi orrrr4Mr{3aqriu Arrt

Oulrcanr.re a,rrop



17, I{naccpr.recrrait lreToA perrreuur sa,{aqa yclonuofi r.r

clylrruuft Muorr{x repeMeHHbrx.

OBHOI'l Orl'fl{l{Ii3 au.rll.l

18. Mero4 ir,ruoncurereit JlarpauNa onrr4Mr43arlr4r{ q}yHr<quft uuorrz{ neper',renHrrx.

19. Brnyrnrre uHor(ecrBa, Osuosubre onllelElreH4 li ceoiicrna.
lepeMeHH6rx.

e aunla:roft Synrqr,lr.r.20. Bunyrnrre ilryunqrzrz unorux nepeMeHHbrx. Teoperraa o

21.

22.

23.

3aAa.ra nunyxlorc [porpaMMr.iponaunr, Tgoperrarr Kyua-Tarrepa.
rLzcreunrre Mero,qbr on1r4 Mr.r3aqr4r4 riryurcqrzfi Muorlrx qepoMeHHr,rx. O6ualt
rpaArreHTHrrx MeroIoB. Cuoco6rr nrr6opa irrara treroAa.

29. I{uclesnr,re Mero4br o[TrrMr43arlr4ri c]ynr<ltuii M orr4x rrepeMeHur,rx, fpa4uenrutrit
uaucr<opefiuero cnycr<a. feolrerpr {eoKr.iit cM6rcr,

30. Yrzcressue MeroAbr orrrriMu3arliu SyH rlr4ft Muorr{x nepoMeHnlx. Mero4 n
rpa4lignTa. f eoverpra-lecrnft culrcl.

3 1, rluclennrre MeroArr orrrrrMrr3arlrilr rbyirflr4fi Mrrorux fiepeMeuntx. Mero;1 yclo
rpaArier{Ta, feolrrerpuvecruft cMBrcn.

32. r{nc.nenur,re ir.reToAbr orrTr4Mr43aqurz rpyr nqltfi MHorr.ix nepqMenur,rx. Mer,o4 I{r,rcTorra,
33,rlucleuuue Mero.q6l orrruMr43arlrir4 $yurcqnil Mr{orr4x ngpeMeHHlrx.

loKoopAriHarHoro cnycra. Teopeva o cxolr.rMocru MeroIa noKpopgr4rra.rHoro crrycxa_.

34. rlucreunue MeroAbr olrrrrMrnar{r.ru r}ynxgufi MHorr.ix nepeMgnur,rx. Mero4 llnom
Jlarpanrxa.

35, Yrcnessue MeroAlr orrrrrMrr3arlr4r.r rpyu(qzfi Muorr4x nepe{reuntrx. lMeroA
tpynrcrlafi . OuucaHue aJrropr.rrMa.

36. {ucrensue MeroArr o[Tr.iMr,r3arIr4r4 Oynriunft MHor[x lepeMquarrx. Cxo4avocrr v

llJur

24.

25.

zo.

27.

28.

rurparf nux $yHrcuuft.
37. r{lrc:renurre MeroAbr orrrl4Mrz3al1t4rl

TIOIICKA.

38. rlucleusue MeroAbr

MeroAr,r. f enernqecKue

39, rlucreuurre MeroAbr

MeroAbr. f euerrzqecrue

40.rlucneusrre MeroAbr

A{eroabl. f eHerra.{ecrcae

cf yuxqrft ulrorux nepeMellirl6tx. \4erogt r cly.r

orrrrzMr43aqr4rz clrytrxqzii Muorr4x n unrx. 3npuc'rlu
aJrroprirMrr. Konanpnenrrr reu aJrropfiTMa.

o[TzMr43aquu @ynr<qr.rfi uuorl.ix 3epucrrr
anfopt4lMbr, u.[epaTop6r feHeTr4qecKo aJrropr4Trda,

o[TnMrr3arlur4 syunquii rvruorrax enuux,3opn
anroplrrMbr, Flacrpofi ra napaMerpoB fel.rerr.rqecKoro aJrroprzr\4

Bonpocrr 4,rn rtpoBepKrI caMocrosrefl Brroii pa6o'rr,r
i. 

'{aftre 
onpeAeneH e yuurto4a:muofi $ynr<uulr,

2. Karcuu o6pa^:olr B MeroAe AllxoroMr4rr rapauTr.rpyercr rrorra4allr4e roqt{lr Mr,rnri.MyMil

orpe3or( lot, bt7 npu mo6ornr k >
3. rleu or:rrzqaergr Mero,q .qr.ixoroNrl4r4

0?
oT MeTOAa gOJTOTOTO CeqeUUl?



4. flovelry B Mero,qe 3oJrororo ceqeHr4r, Harrtrnd , co n.ropoii Heo6xoAuvro nLi.r nc-

Jurr, roJrbxo oArrH pa3 3uaqeur.re $ynxquu /(a4) nMecro gryx Itero4e,qlr>ior:oirault?

EyAer ru JIoMalIHar Jrr,rur.ir, noJryqaeMu rrpz

Sur< $ynruurz J\u) unotewy.
11 rreMy Mor{eT npr4BecTa 3arr[)rieHHar oqel{Ka

.{aire oupe,4enenue nunyrloft Synr<ru.rrz.
leouerpravecxar r{HTeprrperaqtr{ BlrnyKJrofi
Bcrxas lu (JrlznluuqeBa) tfynr<qux rBJuerct

lloveuy fr+1 npu6nux<eHr4e, flory{aeMop rt
BbIXOAT.IT 3a npeAeJrbr Br,r[yr(Jroro MH
Onutrure lrrero MeroAa tloKoopAr4Harrro
f eorrte:rpuvecr<ufi cM6rcr MoroAa rroKoop

)aur4r.r, Heo6xoanMo nL{qras-

Itero4e,qlr>ior:oirault?

4nrcr ducrpee u no'lerrgy?

rroMaul'Ibrx, nepoceKrtTb rpa-

l.Iqa lt nOUeIrAy?

5opor, noarar ru nrrny]n;ran

noiraaHuofi 
gr (z) 

n rui.,,o"

qv MeTo JroMauI'Ibrx, nepoceKrtTb rpa-

5.

6.

7.

8.

9.

10.

11.

12.

t4.
15.

16.

Itarcoft us paccMorpeHnbrx n la6oparopuoft pa6ore uero4on 4nrcr ducrpee u ro
laftre onpe4ereHr're Jrutrmr4rleBoil dlyHnq4r.
I eoMeTplir{ecKa.s l4HTepnpeTarlr4t ,lrynnulir.

$yurqur flBlrfl.e"tgfl <:lEnuuqeroii> r4 rrorrgMy?

13. I(axlrrra o6pa:ou onpeAerrercs 76,111d 
uk+l fi

racare;rtnrx?
{aftre onpegeneHr4e rpa,qrzeHTa cf yur<qurl,
b r(aKyro cTopoHy HaJrpaBJreH BeKTop

'1eM OrrzqaeTcs MeToA ycJroBrrofo fpaAri
KOrO KJraCCa 3aAaq r4CnOJrb3ygTCr MeTOA yCnO

17 . flafire onpe.qeJreHr.rr Brrrryr:roro MHo)r{ecrqa.
18. loraxrure, r{To orpe3oK sBrrerct BBlrI yKJlrrM

19. th:o rarcoe BcrroMorareJlbnoe npn6lux<elrze n
ucrolr,syeT ca?

or MeroAa uauQropeftuelo clycra?
oro rpagv eura?

o)I(ecTBoM.

Ae ycJIoBHOfO fpaAr4etrTa r{ aJrn q()

MeTOAa yCiroBHOfO fpaAu

cnyc(4.

oro cflycl(a

ofo cnycr(a.

B MeTO,4e t!yurruufi,

B CpaBH c paHee pacQMoT

20.

2r.
22.
23.

25.
26.
2"/.

28.
29.
30.

31.
32.

$opnayre
,

Ilpane4ure $opr'ayriy nepe6opa rcoopAunai
llro nasunaror yAauuort urepaqueft?

HaIIpaBreHr4E.

B rarux cryr{arx BbrnoJru{erct ,qpo6reHr4ci
I(arono ycnonue cxoAr.iMocrr4 MeroAa?

laitre xaparcrepr4crr4r(y MeroAa rro
MeTO,4aMU.

I Ipr4BeIETe rrper4MyqecTBa It HeAocTar(u noKoop
Oruurure n4ero ueroga rurpa$utrx $y,unqnfi.
,{afire onpe4erenue urpaSuoft Syurlrau.
flprzne4lrre upvuepu urrpaSnux $ynruufi ?

Kax v o6pa3oNa peuaercr BcnoMorarerbqat
cnoco6 npzrteueu n 4aunoii pa6ore?

33. Karoeo ycnoBr4e gxo4r,rMocrl.r irrero4a?
34, fiai:re xapaKTepr4crrzKy rraero4a nrrpadlnlrl rit

MIZ MeTO,{aMII.

35. llpuee4rzre npevMyrrlecrBa r{ HeAocrarxr4

oE:bEM CPC r4 PACIIPE4EIEHLE rio



Bua CPC (o,[uqecrBo LracoB

Pa6ora c lerquoHHlrM Marepr.iaJroM, caMo-
cTorTelbHoe r.r3rreHr4e oT,qeJILHbIX TeM Ar4c-
III4nJIIzHIr; noncK rr o6sop mrreparyprr rz glreK.,

TpoHHbIX rrcToqHrzKoB; rrTeHue 14 u3yqeH[o
y.re6aara u 5.ue6H srx noco6afi.
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7_0
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