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1. rIEJrr4 OCBOET{Hfl nvalr4rrJrr{rrbr
I-{elrun ocBoeHI4t nl4cllutrtrtzHr,r (lro4ynx) <Mero4u orrraMu3arluu) rrr]Jr.flrcTorr o3]raxoMJre-

Hae cryAeHroe, o6yvarcql4xc{ rlo HarIpaBJIeHr4ro <llpur.na4na.tr vrareMa'ruKa u;, nusoprraarlar(aD, c
MeroAaMI4, Har(otfJIeHlIr,IMIz B erOfi reopuu. lloclerHee o3llaqaer, LITO CTyA{3Hlr,t rto oKortr{aHrrl4
I(ypca AOJDKHLI BJIaAeTb FIaBbIKaMII flO peilIeHHIO IIpLIKnaAI{bIX 3I(CTpeMaJrbHbrx 3Lt[JaLr,

O4nofi I43 xapaKrepHr,Ix oco6egHocreii conpenaeHHofi oroxr{ rrnJrrrercr: Ece Bo3pacth.ura"
BHr.rMaHr4e x npo6leuaM ynpaBnenus. Itar Hr4Korya npe)r{Ae, oqyuraercx norpe6uocrb B rrnoAo_
TBopHoM z sQ0errzBHOM I{cnoJIb3oBaLrvu ilpupoAHbrx 6orarcln, rroAonux pecypcoB, x,rarepl4aJrb-
tIbIX lr TexHI'IqecKI{x cpeAcrB. Ha uareuarl4rlecroM r3brr(e rar$re 3a1attv \{oryt] 6;rrr, cc}opnrf,1r,ro-
BaHbI KaK 3a4a.]r4 orbrcl(aHl4fl gKcrpeMyMa HeKoropofi $ynxqzu zrrz dtyurcqvoLraJra, B pe:llrr,rare
pa6or MHOrIrx MareMarI4KoB no Irx pgIIreHIrIo craJro Bo3Mo)r(HbrM foBollr4Tb o reopr4lr 3KcrpeMarr,-
Hbrx 3alaq.

3 aaa.tu .4r{cua rnnHbr :

- II3fIelIITe OOHOBTILIX [pI4eMOB II MeTOIOB peIIleHHq OTITLIMI43aIIIIOHIJbTX 3aAar];
- SoprtaupoBaHr,re HaBbrKoB rrocrpoeHr4.{ orrr.aMrz3arlrroHHbrx MoAenei.r" uarn6o:ree ,,orHo

rcullx rpe6 onauurM rro craBJrenuofi 3a1arrv:,

orBerla-

Iz3yqeEII4e cnoco6on peanlr3aulzl4 MeroAoB orrrrrMr43arlr4Lr B Bt4Ae npofpax,rM 4n.r 3BM;
npuo6pereHI4e HaBbIKoB rInaHI4poBaHuq 3KcrreprrMeHToB r.r o6pa6orru r4x pe3)urbraroB,

2. MECTO I.rrCuJdII'JrIr
[annan Ar4crlurrnr.rHa orHocrzrc.s rc 6anono

ubr rrpoxolqnr n 5-lr ceMecrpe u 6azupyetcs. Ha 3

r(ypcoB MareMarlrqecKofo aHarrlr3a, alre6pnr z
r{r4cJreHHbrx MeroAoB r4 Ap.

.{arrnrrrl xypc o6ecneqlzBaer 4alrHefiuee v3yrreHv e Arrcur4rrJrr,rr1 <Mar,lruraralrecr(oe i\4o-
AenlzpoBarlze>, <Teopr4tt lrrp 14 I4ccJIeAoBaHrre onepaquftl> v trBrrflercx 6a:osrrM Anrr 

"auualrrooII equ aJrb H brx Arzcrlr4ll Jrr{H.

3ua.uug., tloryrreHHr,Ie B paMl(ax I,I3yrreHr4.rr AanHoft Ar4crlarrnrilrbr, Mofy:; 6r,rrr, npzvrJrie-
rrbr nnr Har\r4c aHLr.fl nsrnycxn o il rce alu rp uraqu o nno it p a6 0r sr.

3. |{0MfIETEHUI4I{ OEI/qATOIIIB|
OCBOEHI,4,'I NW

B pesynrrare ocBoeHzs Aucrryilrrr4lrbr 06\^r
T'EHIIII'IMIl:

cuoco6nocr6 I4crloJlb3onarr 6agoeble 3HaHr4r ecrecrBeHHr,x DayK, MareMarrar(lr r,r unrpolrnnArrr,a,
ocHoBI{bIe q)aKrLI, KoIrIIefIIlu}I, npvHIII4nbI Teop fi, cnx:auurx c npl4r{JraAuoi ntarev uturcort n uu-
dropualNnoii (Om-1).
cnoco6uocrb IIOHHMaTL, CoBeplleHcrBoBarrr lr rrprrMeHflTb CoBpeMegnruz Malten4aruqecKrclz
par (lIId-2).

AIIITA-

E pesyru,rare ocBoeHI4{ llrzcrlzilnl4Frbr oryreHT Aon]KeH ,4eMoHcrprzponarr, ocBoeH,le



1) 3uam: coBpeMeHHrrit ltareuarr.i.recxrzfi ailnapar; coBpel{eFr}rbre rr3brr(r4 npolpaMMr4pona,
rlr4fl Lr'{3bIKH 6as 4aHurx, o[epaIII4oHI{LIe cI{creM6I, gnel(TpoFll{ue 6u6:rnoreriJt yr narjeru
npofpaMM, ceTeBble TeXIIOJIO|T4L{,

2) Yri,reru; rlcrloJIb3oBarb B Hayqsofi n Iro3HaBarerrruoil 4erleJrbrrocrr4) a rar(r{e'n coquhm-
nofi c$epe lpoQeccuoHanbHbre naBbrrfl,r

HbIMLI TeXHCTJTO|UflMI4; nprll.leHflTb ulr4p

HayKr{ Anfl pa3pa6orxn kr peurtsar\vrur h
Ha.yrrHr'Ie z llpo$eccl4oHanr,Hlle 3Ha:r^r4fl, r4crronE3yrr coBpeMeHH6lg oflipa:onaretr,nnre r,t

un cp op r',raqr{oHHbre rexHoJrorr4 u; p asp a6a

Mbrx B IIMLTTaTITIOHHbX MOAeJTIX pacuero

HOCTTT COBpeMeHHbIe r3brKr4 rrpofpaMMI4p

crroreMbr, gJreKTpoHr-rrte 6u6luoreKlT r{ rra
3) Bnaaerb: HaBbrKaMu pa6orr,r c [epcoHanb

v aHurw3a vrr$opinaqrrr4 ; coBpeMeHHbrMr4

I4M r.{Tarlrro HHbrx MoAeJreI4.

4. C:fpyKTypA r4 coAEplKAHr4E AUCqUIJTT{I{bI (Mol(yJrrr)
O6utas rpyAoet\4l(ocr6 Al4cllunrrrrHr)r cocraBJTrer 5 sa.rerHsx eAHHr{r,{, 180 'racon
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JIIIKIIII14
Jlelcqun 1. Bne4euIze. IIocrauoBKa 3aAar{u ornr4Mrr3arluu. Klaccuc}ur<aqrzr 3ararr nnuravn'.,n|,,-

cKoro nporpar\{Mr{poBaHr.rr (2 uaca). :

Jlercunq 2. Mero4u MI4HI4MI43aIIurz QyHnqnft o4uofi nepeMer{Hofi. Kraccu.recl:ni'l ,,.toa, M{-
ToIbI Ar.{xoroNrlrr{, 3onorofo cerreHlir (4 uaca).

Jlercqr,In 3. Mero4rr MI{HHMr43aqrzra $yHr<qufi oAnoft repeMeHHoil. Meroa JroMaFr6rx (4 uaca),

Jlexqus 41, Merolu 
^,II4IlI4MH3aqnra 

cpynxquil oAuofi repeMenHoit. Bunylr.nue c!;,nxqnra, Vleh:ort

KacareJrbEtr,rx (4 .laca).

Jlerqul 5. MeroArr MI4HI4Mr43aquu $ynrqufi nanorux repeMeHr-rbrx. IIocranoBKa 3aAaqu"'.3ah;,a-

qa Ha 6es;rsrsr*ruft orccrpetryu. Klaccn.recxilfi MeroA (4 uaca).

"Ilexqun 6. MeroArr MrrHIrMIT3arIuu $yuxrlnfi rrHorux nepeMeHlrbrx. MeroA Mno)r(r4TeJrefr. .fId1

rpaHx(a (4 '-raca).

Jlercqutl 7,3ana,ru Bbl[yKnofo trpofpaMMrzpoBaHr4q, Cerroearr :forrKa. T'eoper,c,r tr(yna-Tarn{pa
(4 vaca).

Jlerqun E. r{ucleHulre MeroArI MI4HITMI.{3aqur.r Syurcqzfi ruHorux nepeN{euur,rx. Merol( cr1,qnr7-

Hofo ror4c)Ka. Jipa4uenrrfbre Mero4nr" Mero4l{r,rcrona (4 uacon).

Jlemqun 9t. rltacleuHble MeroAbI MI4Hl4Mr.r3aqau $yHxquit lruorux nepex4eHuru:. lyleroa noxdop-

AaHarHoro crycl(a. llerol MHororreJIefi Jlarpanx<a. Mero,4 urrpaQnrr : $ynxqraii (4 uaca).

Jlercqun 10. 3npucruqecKlre MeroArrr. feHerraqecKne aJrropr4rnr,r. MypeLebr.rHHr1 alroplrrl,t (2
uaca).

JIAI; OPATOPHbIE 3AIIfl TI4 fl
JIa6oparopHal pa6ora N}1. Mero4rr Mr4Hr4Mrr3auau QyHnqufi olnofi rrepeMelruor:i. Me.roa |tu-
xoroMrurpr, rvreTOA 3oJrororo ceqeHrrfl (4 uaca),

Jla6oparopuan pa6ora J\b3. Mero4rt MI4HI4MT{3aqraz cpyurqrafi o4uofi repeMeHHofi. Me'ro,r,iro-
MaHbrx (2 uaca). l

Jla6oparcrpnal pa6ora J\&3. MeroAu \4rzHrlMr43aqza cpynr<quft ognofr ilepe\,rer:rr{ofi. Melol ira-
careJrbHbn( (2 uaca). 

,

Jla6oparopual pa6ora J\!4. MeroArr N,rrzHrrMrT3aqrzu cfynrcqufi ntrornx trepeMe]:rHr,rx, fpalil-
eHrHbre MeroAor (4 uaca).

Jla6oparopnan pa6ora J\!5. rlncnenur,re MeroAEr Mr4Hr4Mrr3aqua rfynrrqnfi uncilrax nepervreH-

nrrx, MeroA noKoopArrHarr-roro crycra (2 uaca).

Jla6oparc,puan trla6ora N!6. HucreuHrre MeroALr Mr4HrrMrr3aqnr.r (ryur<qufi l,trrolax reper\4

nrx. Mero4 urrpacprrrrx $yHrcqzit (4 uaca).

5. OEPA3OBATEJIbHbIE TtrXITOJIOI'I4I4
fitt aouvt]KeLrr4s. rlnaHlrpyex,Iblx pe3ynbraroB ocBoer{zrr Ar.rcrlunJrr4Hbr r{cnorb3yrorcrr

roneAyrox{I4e o6pa:onaTeJrBHbre TexHoJrorrlr4 :

- uHc! opuarlr4oHHo -pa3Br4Barourre rexHo Jrorr{r4 ;

- pa3Br4Braroxlne npo6lelruo-opzerlrnpoBanHr,re rexHonofur{;
- JTITLIHo(trHo opueHTr4poBaHHbIe rexHoJlorwu o6y'lenvn.

url'

Mero4sr JIercqna
Ila6oparopurre

3AHflTId''l

Merol IT -T T

Pa6ora B KoMaH,4e +



flpo6leunoe o6y,renrze

j
+

-r

ltourercrnoe o6yueuae

Mex,4racqannzHapHoe

o6yueuue

Onepenamula.fl caMo-

crosrerbHa.q oa6ora

B parvmax r.r3)nleHr{S Arrcrlrdlrnr4Hbr BO3M

TerlbHbx lexrloJrorlrfi : nexquoHHo-cer\4rrHapcK

Hbre r4 nadoparopHbre 3aH.rrrral); case-study; ,r,re

crep-KJraocbl; npuMeHeHl4e MynbrIrMeArra rexHoJlofnfi (rpone4eHr.re JreKrln,cHHbrx sanniit c
npvMeHelrlzeN4 KoMrtbrorepHblx npeseHTalluft ra 4erraoHcrparlr4oHHbrx poJrr,rKoB c rroMorUrro hpo-
eKTopa rnrkr SllM); TexHoJlort4x pasBzlTtr.fr KplrrrarrecKoro Mr,ruureHrls; zusopnraur4oHHo-
I(oMMyHIrKaIIIztoHHbIe rexHoJlof[u (npnnaenenze zuSopMarIHoHHErx rexFroJrctrnit gttr- t\,{oHrdro-
plrHfa rer.yuerft ycfreBaeMocrr4 cryAeHToB rz KoHTponr snaunfi),

6. OTIEHOT{rrbIE CPEACTBA AJr.fl TEK
IIP OME}ITYTOIIHOfr ArrN C-f AII

fI"III4HbI II YqEEHO.METOAI,IqECK
HOIZ PAEOT

TEKyrrlr4rz KoHTPorrb :

Texyllzrra KoHTponeM ycleBaeMocrr4 rrBr.sercn 4eilcrnyrorqas B yr{r4Bep{la,rere aru.i.ru
pefirznr-roHTponrr.

Konrp o.nrHbre B orrp o crr rc p efi rHHr-Ko H:Tp oruo J\b I
1.

2.

flo c rp o urr, MvrnrrMkr3r4p yro rrr)4o rr o cn eA o B ar e

HaircuMno)r(eorBo lJ* scex roqeK Mr4Hrz.MyMa

J(u) = 1

t,

Ilyc'rr (pyuxqzr J(u):lllu2-tl-l l-11. Hafiru n

oTBeT'rrTL Ha BOIIpOC: Ha KaKrrx oTpe3Kax oHa
. ?, i,,

l'erul4 rb: J(u):sin- (u)+cos'(u) -) exlr. ue [0;

. Lt+0:
-+ extr , ue R.

u =0.

3.

A

5.

6.

Peururr:



l, Paccntorperb rIepBLIe rrecrb IrraroB MeroAa rroMaHr,rx Arrr OyHKqnu,l(tqt:l)u2-t1-l1u
pe3r(e [-2; 2J npu Yuo e[-Z;Z].

8. Haieluo6lacrr, BrrryKJrocrz cfyurquu J(u)-sin(u)+sin(2u).

g. Pemurr: J(u) '= (* * y +I)-?'-'t'*t') -+ urt, . u = (x,y) e E' .

10. Peruurr: J(u) '= xy'zt (I-x -2y-32) -+ extr , u =(xo!,2) e E3 ,

o'r-

11

12.

Peurnrr: J(u):x-+min, rt eU, U ={r= Q,il e E' : y - *:r= 0,, > O}.r)
Penrurr: J(u):x -)exfr, u e(J , (l ={t,:(x,/)e E'z ixP + y't = 0}, raep Lr cl HarypaJIbIII)Ie

qvc]ila.

13. flppr KaKux a, b u c rbyur<uu x J(u):ax2 +)byyt cy2, 6yaer BbrnyKra, soruy.ra?
-)u=\x,y)e L'

14, Haiatm o6tacru Br,rnyKnocrrz cfyur<qufi: J(u):sin(x+y-t z), J(u):sin,(x2 -r)/ ,'),
u = (x,y,z) e E3 .

15. flpuaecru rplrMep I(oppeKTHo ccfoplrynraponanuoil flpuKlraAr]oir. sagaw onl'r.iMr43aru4r4, c

HaJI?IquelvI He MeHee AByx orpaun-tenufr., Yrcasarb K KaKoMy Kaccy 14 Twtry orrroc/Tct
cQ opir,ryn upoB a HHa-fl 3a1aLra,

16. Hali:ru Mr{ox(ecrBo y* - ucar roLreK MH

yHrrnepcarrrbHoM Mr{o)KecrBe U: R/. llocr
glx J(u), r(oroparr gxoArrrcr K MHo)r(ecrByglx J(u), r(oroparr gxoArrrcr K MHo)r(ecrBy

17. Haftru MI-Io)KecrBo Lt" Bcex roqeK Mr{rrrzMy\la rf /nr,-
f t ,\ -

\uu.I (u)= 1 - cos l, 
"*p( -r,t -rn 

r'z\-l
L , , /zJ_1, "u 

yHlzBepcanbrroM Mlro)r(ec1"Be U = Rt . fiocl'Po-

I{TIr IMl{Hl4Mlr3rrpyrcque [oCIIeAoBaTenbHocrIT AJII J(u), rcoroparr cxo.qu'rc-rr ri r,,lnolrre{rny
(J- u ue cxo,{r{T'cr.

18. Brrsr:cru @opnayny AJII BbIqI{c IreHLrs. rroJro)r(eHr4g rolreK 3oJrororo ceqeuarrr orpesKa ln, b).
19.Brr'I0IlI4rrHaKaKI,IXoTpe3I(aXQyurcqu,uJ(rt)xnlnetcgyHIIMoAalrtroit:

J(t,t)=qL/.+bu+c,J(u)=,||,|,'ro=e,.,J(u)=cos(al),J(u)=s|lQ't),

.20. Brr.scnurr, Ha KaKr4x orpe3Kax $yHxqun J(u) xvnnerc-s yHr4\,{oAzurlnoit:

J (u) = --2t'13 +'6u2 - u +'10

t1LI

:22.

,fa
.aJ.

)A

'.25.



26. Haircu rorrKy MaKcuMyMa (fyurcqrau (f (x) -) max ) f (x) = q + 4xr+ xrxr-2

lxr+2x, <12
orpaHur{eHnsx I' 

t3xr+ x, <75

Hafiru roqKy MaKcr4MyMa @ynxqrara (f (x) -> max ) f (x) - -xi - *3 +x, + 8x,27.

28

lx, + x, <7
qeHarx <

lx, s5

Hafi'rra roqKy MaKcr4MyMa Syuxqrarz (f (x)-> max ) f(x) - -2*, +8x, - t - *3

lx, +2x, <12
H[.IeHLIsx I

[-,'+xz)8
Haftru ror{Ky MaKcr{MyMa (lynrcqnrz (f (x)-+ max ) f (x)=(xr-3)' +(xr-4)'

l3x, +2xr> 7
HI4IIEHU.f,X <

[10x, -x, < 8

KoHrp o.rrlubre Borrp o cu rc p eft urHr-Korrrp o.uro Nb2
LHafrtu Bce roqKLI JloKanbHoro 6esycronHoro MrzHrrMWa y cJreAyrounx rfyuxqrzft.

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

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

3. .f(xt,xz) : @j2 + xz * 2)2 -*tt;
4. "f(xt,xz) 

: (xt - 2x22 + 1)2 + x1;

5. .f(xt,xz) : 612 * *rt * l)t + *,t -xz2;
6. -f(xt,xz) : @/ -xz2 + 4)t + x,t;

7. f(xt,xr) : (xr2 i 2x2 r l)2 - 4x22;

8. f(xt,xz): (xt + xz + 3)2 -xt -r 2xz;

9. f(x1,x2,xj): (x, + 2x2-q)2 + (x1 + *r)t * (*r_ 5)t;

10. f(x1,x2,xs): (xt-2*)t + (xz-2xj)2 + (*r-4)t;
lL f(x1,x2,x): (xt-2*)t + (xz-2x)2 + (xj-2x)2 + (x1- t)2;

12. f(x1,x2,xs): (xr + 2xz+ 4xs)2 + (xt-x2+ 1)2 + (x2+xs- l)2;

13. f(x1,x2) : *,t * 2x12 + xfi2 * 2x1 - x22 ;

14. f(x1,x2) : 2xf -xt2 + 3xfiz-xt + 4x22;

15. f(x1,x2) : xr3 + 5xt2 - Bxfiz-xt + 4x22,.

16. f(x1,x) : l0xt2 -xt3 * x1x2 t y22;

17. f(x1,x2) : *,t * xt2 - xtxz + xt + x22;

lB. f(xt,x) : xt(5/3xt2 -x1- I) + xz(2xt + x);
19. f(x1,x2) : xt(-xt2 t xt + 4) + x2(2x1 + x);
20. f(x1,x2) : 5xt(xt2 n xt l) + 3xz(xt + x2);

2L f(xt,xz) :2xt(xt2 + 2xt - 3/2) + 2xz(-xt + x2);

29. npu



22. f(xp2):xt(-xt2 + 5xz) + 4x2(xt + 2x2);

23. f(x1,x2) : 2xt(2xr2 + xj - l) + 2x2(x1-xz);

24, f(x1,x2) :*,(l -xt2 -r 6xl -x2(x1 + y).

2. Peuu:rr cJreAyroque sap:a'uv Ha ycJroBHbrft naunzuyl,r.

I. (xt + x2 1)2 + (2x1-xz * I)t + min; x1-xz: L

2. (*, + 2xz - I)2 + (x1+xr)t - min; x1 r- xz : l,

3. (*, + 3xz - 6)t + x, -) min; xt - xz : o.

4. (*, - xz * l)t - *, -) min; 2x1 )- y2 : 2,

5. x1 + xz )min; 2x12 + x22 :4.

6. 2xt t xz -) min; 2x12 -l x2 z : 4.

7. x1 -+min; (x1 * *r)' -t x12 : 1.

B. xt -x2 -)rnin; x12 + yr2 : 1.

9. xt2 -f xz -) min,' x12 + x22 : L

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

ll. xr2 + 2x22 -)min; x12 + y,r2 : 4

12. xt2 + 2x/ -+min; 2x12 + xz2 :4.

13. (x1 -xz * q - 1)2+y2 2 ) min; xt -l xz-t xs : L

14. (xt - 2*)t + (x2 + *r)t - min; xt )- xz + xs : l,

15. (x1 r xz + 4- 1)2+(xt -xz)2 -+min; xt t xz-xs: L

16. (x1 - x)2 + (x1 + *r)t - min; x2 i xs : 4.

17. (x1-xz t y + 1)2 +min; xt * xz 1xs: l, xt -x2-x3:2.
18. (xt + xs)2 + (x1 + *r)t -min; xt -r 24:4, x2 + 2xs:6"

19. (x1 + 2xz + 3xs + 4)2 +min; x1 + xz )- x3: l, 3x1 + 2x2 + xs:0,
20.xt -t 2x2't 3xs -+ntin; x12 + 2x22 ixj2 :1.

21. xt -xz -l xs )min,'x12 * xz2 -xs: L

22. xt -s xz + xs )min; x12 a xz + xs: l.
23. xt2 a xz + xs )min; xt2 * 2x2 i xs: l.
24. xt2 + x22 -+min; xt * xz + xs2 : L

3. Haittu Bce rorrKrz JroKaJrbHoro ycnoBHoro Mr4HHMyMa y cneAyroqax (fynr<qufi u

orpaHtrr{eHus. x}0.

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

2. "f(xpz) 
: (xt - x2 + 1)2 + (x1 + xz - l)2;

3. f(xt,xz) : (xt2 't xz + 2)t -*,t;
4. -f(xt,xz) : (xt - 2x22 + 1)2 + x1;
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5. .f(xt,xz) : (xt2 * *rt * l)2 + x/ - xz2;

6. .f(xt,xz) : (xr2 -xz2 + 4)t + *,t,

7. .f(xt,xz) : (xr2 * 2xz + l;2 - 4x22;

8. .f(xt,xz) : (xt + x2 + 3)2 -xt t 2x2;

9. f(x1,x2,x) : (xt + 2xz -*r)t t (*r + *r)2 + (xs - 5)2;

10. f(x1,x2,xs) : (xt - 2*)t + (xz - 2x)2 + (x, - 4)t;

Il,f(x1,x2,xs): (xt-2*)'+ (*r-2x)2 + (xs-2x)2 + (x1-J)2;

12.f(x1,x2,xs): (xt + 2xz+ 4xs)2 + (xt- x2+ I)2 + (x2+xs- l)2;

13" f(x1,x) : xt3 + 2x/ + xp2 i- 2xt - xz2;

t4.f(x1,x2):2xf -x/ + 3xfiz-xt + 4x22;

t 5, f(x1,x2) : *,t * 5x/ - Sxtxz - xt + 4x22 ;

I6.f(x1,x2) : l0xt2 -xt3 + xfi2-r y22;

17. f(x1,x2) : xf + xt2 - xtxz + xt + x22,.

18, f(xp2) : xt(5/3xt2 - x1- I) + xz(2xt + xz);

I9.f(x1,x2) : xt(-xt2 -r xt + 4) + x2(2x1 + xz);

20.f(x1,x2) : Sxt(x/ + xt - I) + 3xz(xr + xz);

21. f(x1,x2) : 2xt(x/ + 2xt - 3/2) + 2x2(-x1 + xz);

22. f(x1,x2) : xt(-xt2 + 5xz) + 4x2(xt + 2x);
23.f(xp):2x1(2x12 q xr I) + 2xz(xt -xz);
24.f(xp2) : *,(I -xt2 t 6x) -x2(x1 + y2).

4. Peruztr cJIeAyIoqI4e 3akaLrv Ha ycnoBHr,rfi uunuuyM 3aMeu-{.rr orpaFrr4qeHue ru
orpaHuqeHwe rytna <3>.

I. (xt + xz- I)t + (2xt -xz + I)2 ) min,.xt -xz: I.

2. (x1 -t 2x2 - l)t + (*t+*)t -) min; xt j- xz : L

3. (xt + 3xz- 6)t + x1 )min; x1-x2 : o.

4. (xt-xz+ I)2 -x2 )mifi; 2x1 + xz:2.
5. xt'f xz -+min; 2x12 + xz2 :4.

6. 2x1 + xz ) min,' 2x12 r x2 z : 4.

7. x1 )ntih; (xt +x)2 +xt2: l.
8. xt - x2 -) min,' x12 + yr2 : 1.

9. xt2 1 xz )min; x/ +yr2 :1.

10. x12 + x22 -)min; 2x/ + x22 :4.

ll. x12 + 2x22 -)min;x/ + yr2 :4
12. xt2 + 2xz2 -)min; 2x/ + xz2 :4.

13, (x1-xz-f xj- 1)2+x22 -)min; xt I xz.t xs: I.

ra (:



14. (xt - 2*)t + (x2 + rr)t -nlin; x1 a xz + xs: l.

15. (x1 1 xz 1- x3_ 1)2+(xt -xz)2 ->ntin; xr t'xz-xs: l.
16, (x1-x)2 + @1 + *r)t -tnin; xz-r xs:4.

17. (xt-xz-r 4+ l)2 -)min; xt *xz1x3: l, xt-x2-yj:2,
tB, (x1 + xs)2 + (x1 + *r)t umin; x1 + 2xs : 4, x2 -r 2xj : 6.

19. (xt t 2x2 -r 3xj + 4;2 ->ntin; xt -r.xz 1 xs - 1, 3x1 -r 2x2 -t x: : 0.

20, x1 -f 2x2'f 3x3 -+min; x12 + 2xz2 + x32 : l.

21. x1--xz-t xj )ntin; xt2 ) xz2 -xs -- l.

22. x1 a xz + xj )ntin; xt2 -1- xz t xs: L

23, xt2 a xz + x3 -)min; x/ + 2xz -l xj: L

24, xt2 + x22 -> min; x1 '1 xz + xs2 : l.

Kourpo,rrHr,re Borrpocl,r n peiiurHr'-Korrrpo,uo J\' 3

Oqe:ura uo pefirzur-KoHTponrc.No3 cfopl,rupyercr rro r4ToraM BbirroJrr-reur4n n :antr,rr.i
6oparoput'x pa6or rpl4 orBere Ha AorronHlrrerrbHbre Borrpocr,r. feurr .ua6oparclprrlrx pa6or':
- Merol .quxoroMlrr4.
- Merol 3oJtorofo cerreHlzs.
- Merol Jrol{aHbrx.
- MerortKacareJrbHbrx.
- MeroA MHolr$rrerrefi Jlarpanxa.
- fpa4uesrnr,rfi MeroA Haucropefiuefo cflycKa.
- Mero4 ycnoBuofo rpaAr4eHTa.
- Mero4 rroKoopAr.{Haruofo cnycKa,
- MeroA urrparlnrrx SyHrcqzfi.

Bonpocr,r r( oK3aMeHy
MarerraatzlrecKa{ rlocraHoBKa3aAa\LV orrrrrMlr3arlvru"I{laccltszrcaqu;r 3aAaq orrrua4t43aur.rv,

Ocuoeurte olpeAeneHl4s MeroroB orrrrzMr,r3arlrrr4, flocraHoeKa 3ar(arrr4 orrrlrx,rr43au r4v Ans.
c[yurcqufi o,4Hofi nep eMeHHoit. Itraccrz.recxuft MeroA.
MrzHuntzsaqux cpyurcqufi o4nofi trepeMeHHofi. Merol AeJreHrrfl orpe3r(a fiorroJraM (!,zxorollzu).
Muuul,tusaqul $vnrcurzfi oluofi [epeMeHHofi. CuvnerpvrrHr,re x4eroAbr" Merol( (;u6ouaqqu.
Murlullrusauun: cbyrr<Iluft oAIlofi nepeueuuofi. Czvnrelpur{Hbre Me'foAbr. Mero4 :o:ro{olo
ceqeHI{t.

Muuuuzgraqun Qyurcllvfi oAuofi nepeuennofi. JlznureBocrb cpyuxqzrz. Oqenrca KoHcralr'rLl
,r[znmnqa,

Mnnuuusaqnr OyHr<uzft oAnofi nepeuenHofi. Meror, JroMar{brx. Onuczurrae aJrfollr{T\{a,
t{ncrenHas peanrr3 ar(r4.s MeroAa JroMaHbrx,

MunuMnsaqzr dtynxqnfi o4Hofi nepeveunofi,
.IIOMAFI6IX.

Mnnunausaqnr rpyHrrqnir. oguoit
rtlocJreAoBarTeJrLHofo uepe6opa.

MeroA JroMnHbrx. Teopevra o cxollr4Mooru lreio;1a

rrepeMeHHofi. Mero4u nepr:5opa, Mero4;r naccusHorb n

-Brruyxltrr: SyHxIluli o4uoft repeMeHHofi. Heo6xoAr4Moe r{,4ocrarolrHoe ycJroBr.Te

tir<pureprzfi nunyxlo cru).
B6IIryr(IOCTr.i



Bunyr<lrte $ylrrcqriN oAuoil nepelrennoii. Teopelmr o lrerpepbrBrrocl'r4, r'nal1xoc'rir v
Jrr{[[reBocru r]brrryKnofi $ynxquv.
Br'nyrlr're $ynxqz:ra o4nofi [epeMeHr{oft.. Teopeua o Kacareu,uoft. Cre4,s1sr4s ,leopevlr,r o

racarelrnofi, l

Brrnyxltte $),nrqnu oAnoil repeMer{Hoit, Teopena o Mrrnr4MyMe Bbrnyr(noii rfynrcquu.
Blnyrlr,le SyHrcqun oAHofr .nepeMeHr{oft. CsoricrBa BbrrryKrrr,rx cfynr<qzft. Fteo6xogrzvde u

AOCTaTOqI{bIe yCnOBrrrI BbInyKno cTlI.

Musunu:laqu:rr Qynruufi oAHoft rrepoMeHHofi. Mero4 r{acarerrbFrbrx.

Teopelta o cxoArdMocrr{ MeroAa Kacarerrbr{brx.

flocrauolir<a :a\aqkr orITaMI43aIII4r4 ilns fynxquft MHofrzx nepea,reHrTr,rx. OcHo

olpeAeneHua. Teopel,tbl o cyu]ecrBoBaHI4Iz [dr.rHrTMyMa $ynrcqnra MHorax repejMer]Hbrx,

Knaccuqecrait vero4 peIIreHI4tI 3aAarlu ycronHofi u 6e:yclonHofi onlrztrr,r:,arJtlr a:u rflrr

Oruoauae anlopnnaa.

qHbre

r(rlrzri

N4tIOI'I4X

MHOrr4X nepeMeHHLIK.

Mero4 MlIoxnreJIefi llarpaun<a orrrr4Mrr3aqulr cpyurcqr.rfi iunorzx repeMeHHbrx.
Bsnyxlue MFlor(ecrBa. Ocnonnrre onpeAene HVfl. rr cn oilcrn a,

Br,rnyrlr're cfynrcqura MIlorI4x rlepeN{eHHbrx, T'eopelra o Mr4FrrrrvryNre BblryK.tofi cf 5,ntcl1,6ll.
B rnyxlr,re Q ynxquu MHorr4x nepeMeHHbrx. Itpurepnfi nr,rnyxlo cru.
Bntnyxrue $ yur<qnu Muorux [epeMeHHr,rx. Kpnrepzfi ou'r'urur arrr)rro c'rr4,

Brnyrlrte cpyHxqzu MHorI4x nepeMeHHr,rx. Csoftcrna Brrrnyr(Jlbrx d,yr,rxr1uil
rrepeMeHHbrx.

llpoerqul roqKrz Ha MHo)r(ecrBo.

3 aAaqa B[rrrynJroro nporpaMMr4poBaHrz-fl . Ce4lona.r
u Aocrarortrr,Ifr npusuaK ce.qnoBofi ro.Ircu,

ToqKa r}l yur<qran II arp anlca. Heo 6x oluil,r r,rii

3aAaqa BbIIryKJIoro nporpaMMapoBar{ar. Bsaar\aocn.f,:t ee peure Lrvfl. c ceA.[oeoI ro..rnoii.
3 aAa.ra BbrnyKJrof o rtp orpaMMt{poB aHr.i{, Teopenu I(yla-Tanrepa.
Llucleuulle MeroAbI orITI4MV3aI{uu cfynrcqnfi nruornx nepeMeHHbrx, O6rqan r4lJetr rpa1uenrlrblx
MeroAoB. Cnoco6sr ntr6opa rrrafa Mero.qa.
Llucleunrre MeroAbI orITI4MIr3aIIuu Synxqufi lruorzx tiepeMeHurrx, fpa4zesrnnrit l,tero,t
Hazcrcopetirrrelto crrycra. f eouerpu.recicufi cMbrcJr,
r{uclenur're IvIeroAbI orITI4MI43arryv. SyHrqraft Mrrorr4x rre:peMeHrrlrx, N4erol r npoenrlar.i
fpaAueHTa. feol,rerpnuecrcpifi cMr,Icr. 

l

rlnc:renurre MeroAbI oIITI4MI{3aIII4H tpyur<4rafi MHornx repeMerrHbrx. M[e1ol )/cJroBHor.o
rpaAHeHTa. feonaerpu.recxufi cMbrcJr.
r{ucleusue MeroAbI oIITI{MI43arIzu rpyuxquft nluorux rrepeMerrHrx. Mero4 Flrrolorra;
rluclennrre MeroAr,I orITI4MI43aurzz $yHxqufi unorzx [epeMeHHr,rx. MeroA roKoopArnlardoro
c[ycKa.Tr;opentaocXoAIIMoQTIIMeToAa[oI(oopAI{I]aTHo|Oc[y0Ka.
Llucleunue MeroAr,I oTITLIMIT3aTIVa cfyHrcquit MHofrrx repeMerrHbrx, Meror l,rHolrrurdrreii
Ilarpauxca.
r{pI cnennrre MeroALI orIrLrMr43allr{r4 SyHr<qrifi MHorr4x rrepe\4eHr-l;rx, Me'rol urrpaQirr,lx

$ynrquft. OnlrcaHaer anropr4TMa. 
l

r{ucnenur,re [,teroAbl orITIrMI43auur,r Synrqufi MHorr4x nepeateHFrbrx. Cxo4u.uoorb a4eToAa

rurpaQHrrx cfyurcqzfi.
r{ucnennr,te MeroAbl orITIrMIr3allurz Synxqrzfi MHofr4x rrepeMer{rrbrx, Mero4r,r onyrlgt-,r-laaa

tIoI4CI(a.

t{ucrenHrre MeroAr,r orrrrrMrr3auna QyHrcqnt"t MHoftrx nepeMeHrrbrx.

f enerv.re0Kr.{e a[f opr4rnn'r. ItouroHeHTbr rer{errrqecKof o ar r'opr4TMa.

SnpncruvecKr4e Mero/lbl,



t{ucleuuue IvIeroArI orITI4MId3arIzra r}yHxqrzfi nuorux [epeMeHrrbx. 3epucu4lrecr(ne
f eneru'recKl,Ie aJrroplzrnru. oueparopbr reHerr4rrecKofo anroprrrMa.
t{ucreHnue A4eroAbI orITIrMIr3aIIrarz $ynrqufi uuorux lepeMeHr{brx. 3npnclr4rreonrze
feHeru'recxrIe anropl4rvu. Hacrpofixa napax{erpoB feHerur{ecr{oro rLrfopr4TMil.

fpaA14eHl'a

\4erPAbr.

N4eTPALt.

Ll); ))

B N4eTOAe

OF]O
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/
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B olp ocrr AJrrr rrp oB epKH caMo crorrreJr[,rr orl p ad ornr
1. [afire onpeAeJreHue yHr4MoAantHoii $yHrr1uu.
2. Karuu o6pasolt B Merore AIrxoroMr4r4 rapaHTripyerc.f, norraraHrze ror{Kr4 Mr4Hr4MyMa

orpe3or( lot, bt] no" mo6ou k > 0 z

9eu otlu.raercfl. MeroA Arrxoroi\4r4rr or MeroAa 3orlorofo ce.reHra;r?

Itaxoiir I{3 paccMorpeHHblx a ra6oparopnofi pa6ore MeroAoB cxoAurc.s 6srorlree z noqerry?
fiafir e o rrp eAeJreHu e nr4rnrrurlee o it cf yu rcqu ra,

f eouerpn.recKatr r4r-rrepnperaur4rr nulur4r{eBocrr4 $yHrcquu.
Ey4er JrIr JIoMaHHafl. Irr4Hvrtr, [oryrraeMan npn rroMorrlll Mero/(a Jroruar-rHr;rx, [epecer(arb fpa-
gur gyHxq"" J (u) H noqeMy.

9. K ueiray Mo)Ker rIpI4BecrI4 3aHl4)r{eHHa.f, orIeHKa KoucraHTEr Jlunruuqa a nouev y?
1 0. [afirr: orpeneneHr4e Bbrrryrsrofi cpynxquu.
1 1 . f e orr,rerpuqecKa-s r.rHTep rrp erarlz r Br,rnynnofi t! ynxqrau.
\2. B cxxas Jrrr ((Jrrr[ rrrr4ueBa) $yurqun flBrnrercx nsrnyr<lofi ,

cf ynxqux ABrrtrer ctr ((nn[uuqen ofi > u no.rev y?
n uao6opor, ncrr(arJ nn Brrrlyrfrat

13. Karcuvr o6pasont onpe.qen{erc.rr 'foqKa Ltk-rl 
no"ne rocrpoeFrr4rr noMaHg o6 8t<ltt)

rcacarelrn;rx?
14. flaftre orpeAeneHue rpaArreHra $yHrquu.
15" B xar<yro cropoHy HarrpaBneH BeKTop rpaAr{eHTa,
16. Heu o'rJrrzlraercrr Me'roA ycnoBHoro fpaAlzeHTa or MeroAzr uaucrcopefinrero

KOrO KJlaCCa 3a4a.q ucnonb3yeTcrr MeToA yctroBuofo rpa4neHra?
17 . fiaftr. e onpeAenelrr4fl BLrrryKJrof o MHo)KecrB a.

18" [ona>rcure, lrro orpe3or( rBJrrererr BbrnyrsrbrM MHo)r(ecrBoM.

cnycrca? [:u rca-

19' r{ro ra.Koe BcrloMorareJrblloe npz6rulxenlre B MeroAe yonoBHofo rllaAr{ern..av ilrtrLtero
ncnonr,:lyercn'/

20. flo.revy k+ 1 npz6lzxceHrre, [onyqaeMoe no QopuyJre MeroAa )/cJroBHoro
Br,rxoArIT 3a npeAeJrbl BbrrrynJrofo nruoxecrna u ?

27. Ormtn'nre r.rAero MeroAa [oKoopArrHarHofo clycKa.
2 2. f eovre'rpuvecxui cMbrcn MeroAa noKoopAr.rHarHo ro crrycxa.
2 3 . flpune4zre S opuyny nepe6opa Koopruzr{arr{Erx Frarrpauenufi .

|24. Hro HaBr,rBaror y4aunorl zrepaqnefi
125. B xaxnx cnyqaflx BrrrronH.f,erc_r 4po6nenue mara?
12 6. I{ar<oeo ycJroBr.re cxoAr{Mocrz laero4a?
'27. fiaftre xapar(Tepzcrr4Ky \4eroAa [oKoopArrHarFroro crrycKa B cpaBHeHr.rr.T c

METOIAMI,I.

128. llprane,4Irre [pez]\4yruecrBa I,r HeAocrarKrr MeroAa rroKooplu{FrarHofo crycKa.
129. Onzruure rrAero MeroAa mrparfrrtx SyHrcqrafi.
.30. [afire onpeAeneHue unpaSnofi $yHr<qzu.
.) 1. llpune4rre nprTMepr,r rurparfurrx cfynxqufi?
-12' Kaxzu o6pa:onr peuraerctl BclloMorareJrbuar 3anarra B MeroAe u-rpafiurrx $ynrcr1uii,

cnoco6i rpr4MeHeH n 4anuofi pa6ore?
-13. Kar<oeo ycrroBr,re cxoAr4Mocrv uero4a?

floqeuy B MeroAe 3oJlorofo ceqeHlrr, Har{uHa.rr co nropori }rrepaul4rr, neo6xo4rzivto nr,frnc-
JI.f,Tb ToJIbKo oAI4H pa3 3HarreHr,re cfynrqzu Jlu) BMecro AByx B Mero.qe 4raxorol,mr.r?

5.

6.

7.

8.

flu

fpaAHelll HIjll\,I14
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pa lci\4() tl)crrI rt-

le

I

34. fiafue xal]ar(repacrr4ny MeroAa urpadrurrx Qynrqufi B opa,B]rer{ur4 c paHee
MU MeTOAZTMTL

35. llpune4r,rre rper{MyrrlecrBa r4 HeAocrarKrr MeroAa rurparfnux cfynxurafr.

7 . yTIIDEHO -MET OAI4LII{ CK O E I4 I4HcIr OpMAIIII O FIFI O E O B U C IIELI E I-II{Ii
/Ir4 C rlr4 tr Jrr4r rbr (M oAyJrrr)

a) ouronuarr nureparypa:

OEbEM CPC I{ PACIIPEAI]JIEHI4E ,[O BI4AAM YqEiBHbiX PABOI B T{ACAX

Bua CPC I{oluqecrno qacoB
Pa6ora c JreKrII4oHnErM Marepr4iuroM, caMo-
cTorTeJIbFro e r43yr{eHr4 e o Tn e JrLHbrx TeM Arr c -
rlr4rrnrzHbr; fror4cK lz o6:op Jrrrreparypbr r4 oJrer{-
TpoHHbrx McTorIHr4KOB; qTeHVe r4 r43yrreHue
yue6Hurca n yle6Hrx noco6rzfi.

30

Zo _-__ l
40

flo4roronxa K rrpoBepoqubrM pa6orarr,r

Br,rtrolrrrenue IoMaIlFr ux sagauufr. rroAforoB-
ra r ra6oparopHErM 3aH.f,Tr.rqM
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3. Xypuan <Bec,rnzr VIuwutyraeKor.roMr.rnr4 pAIil _
4. xyprran <B eclHux KoMrrbrorepHr,rx v vnrlopl,raqr4olrFrbrx rexuolorufr >
5. Xypnzur <Becrurzx MfV: oKoFroMaKa)

6' Xypnran <<Becrurax Poc zficxofo 9l(or{oMr4qecKoro yHr4Bepcr4Tera r4M. llexa.nona>>
7. Xypnan <Becrn:ur Suuauconoro yHrrBepcr4rera)
8. Xypuan <Bonpocl,r gKoHoMrrKrr)

9. )Kypuan <Brr.rucnvreJrLr{bre rexHoJrofun)

n) zurepner-pecypcbr:

Pecypcsr [rfl
.w141v-qg.v]su,n1,

AIr craHulroHHofo ocBoeHI4tI Kypctt, pa3MeureHrrne Ha carire

lconperrteHnrte uHSoprualllzoHHble clrgreMbr Artr co3Aarr r4s.'n pea)tr*ar\uuMarer/{ar.r4rra"nr" ,rJ^
foAoB B or(oHolv{[rce z cpranaucax:'foAoB B or(oHolv{[rce z cpranaucax:

l ' Mathcad - nporpaMMHoe cperc'Bo, cpeAa rn.rr Bbr[onHeHr,r Ha I(oA4rt'rorepe pa3r.roo6pa:r',rx
MareMarl4r{ecKlzx 14 TexHI4qecKI4x pttcqeton, cua6rceulrart [pocrbrM B ocBoeur,Iu 14 B pa6ore
rpa(;zuecrralr aHrepcfeilcou, I(oropat npeAocraBn.ser ,,oJrb3oBareJ,rro urrcrp',/MeHTbr /rn,, pa-
6our c cpopuynavru, HVcIIaMr4. rpaQzrcalrrr 14 Ter(craMu. B cpe4e Matlrcad rocrynLrbr 6o[ree
corHlz o[eparopoB 14 Jlorl4qecrzx r]yuxquii, npe4na3HaLreHH6rx AJrr LrlrcreHnoro u cr4MBoJrr)-
HO|O pelller{vrr MaTeMaTrrqecKrrx 3aAarr pa3n

il.. Matlab - rlbrcoKoypoeHesrrfi r3r,rK rz trHTe

JreHHbD( pacrreToB 14 BLl3yanr.f,ar\nu pe3yn6T
poBarb Aar-rHbre, pa:pa6artmarr, anrop
(lrttplirrrqlllbJu)

3'' Malpe -- oAHa u:t uan6 c'MBoJrb[rr,rx R6rlrr.{cJren:nit, ct6tnguroJ,oo
npeBocKoAnoft Hayvuofi plggafi,cgp1).

4' Power iSim constructot, - [porpa]vunoe o6ecrreLreHr.re porvr:rsir-n onr]r.,-rraer s ce6-s pa3JIarIHbIe rI4IIbI IzHcrpyMeHToB r4Mr4Tarluol.rHoro oo"Aanrpounul,oo
(httpllxllryc,rsuqJu)

5. Anylogio Anylogic - r4Hcrpy
(htQ/r,wr.w. anyl o gi c. ru)

6, BPWin - norqHsrfi rrHcrpyMeHr MoAenLr
Associates Technologies roropr,ril zcnom,syercs, Arrtr arlaJrLr3a, Aor(y^,reHTapo'aH14,, rz lleo'-faHLI3ar con' Mo4eJIb, co3AaHr-ra[ cpe/]clBaNrh l]Prvin, rror,roj,r,-
9T rIeTItt ble acrel(Tll Aetre.[6l]ocru - AelucrRIrr,, I{oroprra ,tal6-
xolr4Mo ocyqecrBneHr4rr, lpe6yrorque,crr Arrfl uloro pecypcbr 14

ap. (ht1p ://Www. ca, com),
zHrepuer-pecypcbl' 5a:rr 4aHnsx, zudropMarJr{oHHo-crpaBoLrHEre r{ [olrcKo]rbre 

'r4creN,r6r 
rro

reMaTrl Ke nucqfl rrnr4Hbr :

l . hltplrv'nrrsxpg_lreIaJu - o 6p as on arenr,nr,rfi M areM arrz q e cxu h r o nrarr.



2' hIlpl! 4ry&xlgb.corla - cafir 
-kx Jla6op aropvr4. ornpannaa roqr(a nou cKa znrfopnaqhu o

Hosefimnx HayqHbIX paspa6orxax s o6racrv Bbr.qucrnrerunoft MareMarr4r(r4, aBroN,rarr43ar_ir4r.r
MoAer{UpoBarrufl 14 rrpofpaMMHbrx rrpoAyr(,rax _l<x Jla60paropzra. 

i3' $alv.4atieg-lpplargllalq - Hel(oMMepuecxuft MareMarr.rqec,rcuir rfopyvr, Hr,r Koropor\i :vro)rcno
[onyql4Tb KOHCyrbraIIhIO Ir peanbl{yro rroMorr]b B perxeHr.lr4 rro rpar(T'}ig,3cr(H ,,rr.o6ov1, 136-

lpocy, cBt3aHHoMy c MareMaruxoitn MHoroqI4creHFrbIMu ee npaloxteHLrtl\,rn. 
r4. x|4lry.9u&ru - o6pasoBarenbHr,rfi uurepHer-rrpoeKT, rroca;rrlerrHsrfi computer scierioe rr

cMe)Ifl:IbIM rLrcrJkrl.JrvHau, Mr'I Sopnrupyeu I(oMMr,IoHrrrra Jrro4eil, npocpeccreoHaJr61ro ,Anr-
MaIOUI4XCJI r4nw I.alKe npocro I4Hrepecyrc \r4xcfl ilaH]FiOrt texrarurcofi, Tar:nce trr,t co6r.iJael,r
uHS oprraaquro, HarrpuMep, pycc*or3brqHbre Kypcbr no uuo opu arr4*e.

5' www..1'e-qysl4 - Ilopra:r, trocBJlrleHlrr,rft ranrzl,r pa3AenaN,r Marel,rarrTr(rr, r(ar( Teoprrrr Bepo-
'rrHocletZ, MareMarurrecKatr crarucrLrr(a. Teoputl MaccoBofo o6clyrrllnartnr, MaToi\,ra'rr4r.te-
cKa'ITeopuxrelerpa$\IRaLI.4pyfI4MnpI4no)KeHIIgN{TeopHa'sepolrri'ocrefi.

6' hltulsxfu.ru - Oe4epanr,ntrfi [opran "Poccuficxoe o6pasonallre", rroArep)r(r4Baen,rr,rff @l'V
IHVIU;, tr4T'I " lIu @ opMr.rKa " . Itar,ano r r4Hrep

7. http://ryrutlqalbLlggJu - ,{penoez4nr,rft ra oB colepx ur rnt-
rpoprrnaqraro o r<a$eApax, rrepcoHax , ny6turca n r.n.

8. http/Wrl^V,lqeLthlellr/ - O6rqepoccufr.crcw )e/docraBrrrrrouuri
poccuiicrlEu H:apy6e)I{HbIM MareMarI4KaM pa3Jrulrrbre Bo3Mo)r(Frocrrl B [oucxe raurf opl,rairuu
o MareMarr4qecxofi )r(u3rru s poccur.t.

\). lrttp://Algglbt.ma44l& - Cafrr, rTocB;rruerrur,rfi a,rropurMaN,r rr A4eroAaM npofparvrr,rnprluu_
HIIfl.

.t0. http://v4q 
^/.egsggman.gdlJu/ 

- o6pa:ona:re.rnnr,rfi nop.ran - er(oHoMr4Ka, coqlroJrorrll. \,re_
HeA)r(MeHT.

ll1' http://louar.fea.ru/ - llopran na6oparopar4 "Bbr.{trcJrrTTeJrbHar Mexa}rhKa,,cfr,:rzrroirrexaFrr4Lre-
cxofo claxylrrera ClI6flIy.

8. MATEP I4AJrb H o -TBXI{I4rIE cK o E oE E CITELIE}Itr{I)
/{I4C III,III Jrr4Hr,r (M 0AyJrrr )

(4ru rr,re,ra urlr Mapr(ep,a), erpaHov 
4nn

3anxrvfr, ocFrauleFr Frble 0oBpqMeFrHlrtr4 14

JIOI{anbHyIo BbITILICJIHI.eJILFtyIO ceT6 h

n frpr4r(Jrallr{br\{ , rpo.punnn,,"lrnn

Jler<quoHnBre ayAr.rropr4r4) ocHailIeHHue locxofi
ilp oeKrlr.roH r{brx c}rcTeM, rrpo er(Toporvr t4 noyr6ynou.

Ay2qaropzu An.f, npoBe Aelrufl. la6oparopurx
n epcoHanr,llr,IM a l(oMrlrrorepaMu, o6:se4uuenHbrMr4 B

yI(oMrrJreKToBaHHEIMt4 ueo6xo4zrrruna czcreMHLrM
o6ecneqen veM, ay ilr4T, opurr BbrqrzcJrrzrerbHof o rreHTDa.



Peqenseur

(npe4cranurelr

llp orpanrrvr a p accMoTp eHa

llporoxon Nl or
3 ane4yroqrzfi rcaS e4pofi

llp e4ce4areJrb KoMrzcclrr4

flpororor 3aceranr4fl. xaQe4prr Nb

3ane4yroqufi xa$e4pofi

3ane4yrorqnfi na$e4pofi

Pa6o.ras nporpaMMa o4o6peua ua

flporoxon saceRaHLrs. xa(beaplr J,,lb

3 ane4yroulrzft rcaQ e4poft

Pa6o'rafl rlporpaMMa AI4oIII{uJII{FIrr cocraBJreHa B coorBercrBr4r4 c rpe66nauvt ncD
IIo Harrp aBneHr4ro 0 1 . 0 3 . 02 llpurlaaua.q v arerrla'rr,rr< a u uu ft oplr arnrca

Pa6ouyro rporpaMMy cocraBlrJr AorIeHr radle4prr OuIIM A6pax

(vecro pa6orrr, an ncr)

u o,uo6peu a Ha 3acenalrara xaQe4pu @ulIM
r'z.e2y'f rota

(OHO, noAuucr)

Pa6o,rafl. rrporpaMMa paccMorpeua a o4o6peHa Ha saceraHun yue6uo-ueroAr4r{
HarrpaBneHur 0 1 . 03. 02 flpuxtaanas nrareruarara z uurbopnaarurca

JII4 CT TIEPEYTBEP}KNEHI{fl
P AE O rIEpI flp O Ip AM M br AI4 C IIUtr JI r4r{r,I (M oA yJrrl)

Pa6o,rax nporpaMMa o4o6peua ua yve6uuft ro4

/ or O-3O-

O *z.t

Pa6o.rafl rrporpaMMa o4o6peua ua yue6utrft ro4

y.re6urrfi ro4

I'oAa

(oHO, uo4nr,rcr)


