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r" TIIIJIXI OCBOXtHpTfl I.I,'CIII.,TIIJIIIHbT
I{e,nrnara ocBoeHllt ArIcU}IlnI4Hu (rrro4yru) <Merogrr orrrtrMr,r3arltrur 14 krccreAoBaHr4e orepa-

quft> xn.nrloro{ o3HaKoMJIeHue cryAeHToB, o(5yuarorquxctr [o HanpaBJreuuro <MareMarr4rreoKoe

o6ecneqoHue Lr aliMprlrllcrptlpoBanue uulpopMarl[ouHbx crrcreM)), c MeroAaMr.r, HarorrJreHHhrMr.r B

:lrofi reoput't. llocne4nee o3Haqaer, rrro cryAenrrhr rto oKoHqaHLrLrKypcaAonxHbr BJraAerb HaBr,rKa-

Mr{ IIo peureHr{ro [pt4KJraAHbrx gKcrpeMuurbHhrx 3Ma\.

Oanoft I,I3 xapaKTepHbx oco6enuocrefi conpeueuHofi guoxn flBrrsercs. Bce Bo3pacrarorqee

IIHLIMaHI4e x npo6lerr,raM yrIpaBJIeHIlj[. Kar Hraror4a npe]KAe, oqyrqaercx norpe6noerb B rrJroAo-

TBopHoM n e(f(fercruBHoM r,rc[oJr]b3onaHr4r4 [prlpoArrbrx 6orarcrn, JrroAcxr.rx pecypcoB, Marepr4irnb-

I{rIX I,I TexHI{rIecKLIX cpeAcTB. Ha uaTeuarllqecKoM r3hrKe TaK}re sa1aqu MoryT 6rrrr cQopMynl{po-
IlaHbI KaIC 3aAaqv orblcKaHI4r eKcrpeMyMa HeKoropoft (fyurqr,ru unu ([ynrqr4oHaJra. B pesylsrare
pa6o:r Mrlofux MareMarI4KoB rlo ux pelreHr.rro craJro Bo3MoxrHbrM roBopr4Tb o reopr4rl gKcrpeManb-

IrbIX 3anaiq.

3 aila'au Alrcqlrrr JrlrHbI :

- ITI3fIOHII€ OCHOBHbIX IIpI{OMOE n M9TOAOB peIIeHI4s OIITI,IMI{3aIIIOIIHrD( 3aAaq;

- (fopurnpoBaHl4e HaBbIKoB rloctpoeHllr orrrr,rMu3arlr{oHHbrx nro4elefi, uaz6oree rroJrHo orBe-
qarcu$,rx rpe6onauu-rlM rrocrarlJrennofi 3a1;avrui

- I,I3frenue cuoco6oB peiuII43aIII4[ MeroAoB orrrr,rMr.r3a\r4nB Brrre [porpaMM AJUT SBM;
- upuo6pereHl{e HaBbIKoB rIJIaHIipoBaHI,Ifl gKcnepvMeHToB ra o6pa6orxr4 r4x pe3yJrbraroB.

2. MECTO,4II{CIII,IIIJII,IHbI B CTPyKTyPE OtIOtI BO
fiauvax AI{oIII4rIII,IHa orHocllTcs r o6ngarerbHbrM Ar4crlkrnJrvgaM Bapvarraerrofi qacrr4

OilOI. tr4syreuue ALIouLITIJITIHII rrpoxoAr,rr n 4-rr,r ceMecrpe u lazupyercfl :na3HaHu.rrx, upzo6pe-
r:6uutx ory.qelrraMl,I B paMKax KypcoB <Mareuaruqecruft aHaJrr43), <feorvrerpu.rr r{ TorroJrorr,rf,),

<r{uS$epeHluaJlbHbre ypaBHeHut)), <<rIucJIeHHhre MeroAbr)), <Anroprzrvbr rr anropr,rrMr{qecKr4e

,t3blKr4) Irt Ap.

l[auurrft rcypc o6ecueqLIBaer gamnefiuree r,r3freur{e .4r4crlr4rrJrran <MoAeJr[poBaHLre uH-
tpoprr,raquLonHbrx clrcroM I{ TexHorrorufi>>, <Pacupe4er€unas o6paSorxa uuQoprr,raqvpr>> Lr rBrrseu-
os 6a3oBbnr Arr rd3yqeHufl. cne\ildJrbrlbrx ALrcrIr4rrJrI{H

3wauut, rronyueHuble B paMKi]x I,I3freHn{{ Aannofi Ar.rcqrrnJrr.rH6r, Moryr 6rrrr npuueHe-
Hbr AJrr Hanvrcanvrs. nrrnycxuofi r<nalu$zxaquousoft pa6orr,r.

3. KOMTTETIIHIIITI OEyr{AIOIUETOCfl , OOPMI,IPyEMbIE B pE3yJrbTAT]0

ocl]oEHr4fl Al,ttcqu[IJrr4Hbr (MOAyJrfl)
B pesynrrare ocBoeHI,IrI ArIc{unnI,IHu o6yraroqfificrr AorNeH oBJraAerb cJreAyrorqr4Mu o6ue-

rrpo(f ecclroHaJrbHbrurd u upo(f ecczoH€urbHbrur{ KoMnereHrlvurMtri

- cnoco6Hocrfb rIpI{MeruITb n npcl(feccuouzurrnofi AerreJrbHocrrr snalzs.MaleMarrrrrecKr4x ocHoB rlH-

$opuaruru (OnK-2).
- rorotsHocrr r parpa6orKe MoAeJILIpyIoIqux aJrroprrrMoB r4 pe€urr,r3uJLrxvx na 6age {3brKoB r4 rraKe-

roB rrpr,rKJraAHbD( rrporpaMM MoAeJrr,rpoBuuar (IIK-3).
B pesynrrare ocBoeHrrs. Ar4cr\vrrJrr4Hbr cryAeHT AoJrxeH AeMoHcrpr4poBarb ocBoeHr.re

yna3a.rlHbrx KoMrIereHIIuft no AecKpr{rrropaM rcHaHus., yv.eHw.g,, Brrarenvrfl), B coorBercrBl4r4



c Ter{aT}lqecK[MI4 MOAyJIf,M]I ,4rICq]IrrJrI{HhX, flpr,rMe]|If,Tb noryqeHHbre 3]glaHl/lfl. B rrocJreAyrc-

IqeM o6)ryelFlvrvt vt npo(beccr4orrrurr,Hofi AerrenbHocTr4:
1) 3.uarr: o[peAeJIeHI4e o6lqlrx t[oprur, 3aKoHoMepuocrofi, ilHcrpyr!{eHrrurbHbrx cpeAcrB AJnt

4aHnofi Ar.rcqrrrrJrr{Hbr; Koppex.THbre nocraHoBKr,r KJraccuqecKr4x 3aAarr;

2) Vrvretr: IIoH.trTb rlocraBnel{Hyro 3aAaqy; Sopl,ryru4poBarb pe3ynbrar; Ha ocHoBe aHaJrvsia

y.BIaAerB lI KoppeKTHo c$oprraynupoBarb MareMarrarrecKr{ TotrHbrfi pesynrrar;
3) Bna4elr: cnocodHocrblo yqt4rbc.n; (pylr4anaeura-nrnoft rroAroroBKoft no ocHoBaM rpo-

SeccuoHarbHblx zuaunit1' rIoHIaMaHr4eM KoppexTHocrr,r nocraHoBoK 3aAaq; cnoco6no-
crbro nepeAaBarb pesyilbrar IrpoBeAeHHrx Qzsuxo-MareMarvqecKr.rx u [pr.rKnaAHbrx r4c-

cJIeAoBaHHfi n nr.r4e KoHKperHbIx peKoMeHAa\uit, BbrpaxeHHbx B TepMlrHax rrpeAMernofi
oSnacrz t43JryqaBrrrefocr rrBJreHLI.f, .

4. CTtpyKTypA Ir coAEpxAHI,IE AIrCqUilJrr,rHbI (MOAyJIfl)
O6rqas rpyAoeMKocrb AI,IoIII{ITJII{HrI cocrar}Jurer 5 saqerubur eAr{Hr.rqrr, 180 vaca.

c oAEP)nAHr4E ATTCUU[Jrr4Hhr
JIEKUI4I4

Jlercqur 1" BneleurEe" lloctauoBKa 3aAaqu onrr.rMngarluu. Ktaccu$uxaryux 3araq MareMarLrqe,-

cKoro rporpandMupoBaut4r (2 uaca).

Jlercqnq 2. Mero4rr MI{HutMV3aIIulr (fynrcqrafi oAnofi nepeMeHHofi. Kraccr.r.recrrafi uero4. Mer-
ToAbr Ar.DioToMr4r{, 3oJroTofo csqerrr4r (4 uaca).

Jlercqr.rs 3. MetoArr MnHI,IMIlBarIraz dlyurqufi o4noi repeMeHHofi. Merol JroMaHbrx (4 uaca).

Jlercqns 4. Merogu MLIHI{MLBaIIIIu Syunqzfi o4nofi repeMeHHofi. Brruyxnrre (pyHxqzz. Mero,4
KacareJrb rrbrx (4 uaca).

Jfercqun 5. Meto4u MI{HIIMLI3aIIuu 
'd 

yur<qufi vruorrax repeMeHHbx. llocranonKa 3aAarrr.r. 3u,ua.-
rra Ha 6esyclonurrfi er<crpeuyrra. Klaccz.recKr,rft MeroA (4 uaca).

Jlercqun 6. MsroArr MllHt4Mlr3aurara (fyHxqr,rfi unoizx [epeMeHHbrx. Merol MHoxr,rreJrefi. IIa.-

rpauxa (,{ uaca).

Jlercrlus 7. 3ara,ru BbrnyKJloro []porpaMM]rpoBaHr.rr, CeAuosaf, ToqKa. Teopervrrr Kyna-Tarrepa
(4 uaca).
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JIeKIIltfl 8. rlucleusble MeroAhI r\lI,IHr4MV3arIzz Qynr<qufi unorzx nepeMeHHbrx. MeroA ctryuai,r-

Hofo [orrcKa. Jlpa.quenrHbre MerorArr. Merol Hrrorona (4 .racon).

Jlexqlrn 9. VucnesHble MeroAbr MI{Hr.IMr,r3arIuu (pynrqufi unorr,lx [epeMeHrrbrx, MeroA rroKoop-

AI,IHarHoro crycKa. Mero4 MHoxI4reJIeft Jlarpanxa. Me'ro4 rurpa(pnux (pynrcquft (4 uaca).
Jlercqun 10. SnpzcrzqecK[e MeroAbr. feneru.recK[,re anropurrr,rr. Mypansurtstit anropnrrvr (2
uaca).

JIAE OPAT OPIIbIE 3 AH'ITMfl
,Ila6oparropHafl pa6ora }{bl. Me'roAr;r Mr.rHr.rMusa\vrur (fyurqr.rfi oAsoft nepeMeHHoft. Mero4 4ra-
xoroMr4tr4,, Mero.q 3oJrororo ceqenrdr (4 uaca).

,Ila6oparropHas pa6ora Nb3. MeroAbr MrrHr4Mrrca\ur4 (pyHxrlzfi oAnofi repeMeHHofi. MeroA no-
MaHbrx (lluaca).
.lla6oparropHaq pa6o'ra Nb3. Me'roAr,r Mr.rHLtMkrsarJvru Synxl1ufi oAnoft [epeMeHHoft. MeroA ra-
careJrbHr,rx (2 uaca).

.lla6oparropHaq pa6o'ra J\b4" MeroAbI Mr.rHr,rMvrsa4tvu Syunquft MHoH{x rrepeMeHHbrx. fpa4z-
eHrHbre rreroAbr (4 uaca).

.lla6opanopHas pa6o'ra J\b5. Vracnen:Hble MeroAhr MrrHlrMn3arluu (pyuxqufi lruorux ilepeMeH-
urrx. MeroA noKoopAr{HarHoro crrycKa (2 uaca).

Jla6oparopHaq pa6o'ra }lb6" rlucneHHbre MeroAbi Mr.rHr.rMn3arlurn $ynxqzfi runorzx repeMeH-
rlux. Mero4 nnpa(furrx Qyurquii (4 uaca).

5. OI;P.{3OBATEJIbHbIE TEXHOJIOTUU
.{na 4ocrux(eHl{s rlJlarrlrpyeMlrx pe3yJrrTaroB ocBoenvs, rr4crJrrrrJrrrHbr lacrroJrb3yrorct

oJre.{yroque o 6pas on ateJrbHble rexHoJlorkr Lr :

- rau(pc,prrlarl r,roHHo-pasBr4Baroque rexHoJroflru;
' pa3BrrBruorrlze npo6neruuo-oplreH,Tr4poBaHHr,re rexHoJrorr,ru ;

- Jrr.rqu,ocruo op[eHTr{poBaHHbre rexHoJrorr{u o6yrenzr.

MeroAsr Jlercqus
JlaSoparopusre

3AHflTI4fl,
CPC

Meroa IT + + +
Pa6ora B rKoMaH.rIe +
Case-study +
Ilpo6nenarroe o6yueuue + +
I(onrercrsoe odlr.reHue + +
C)6yrenue Ha oaHoBe orrrrra + + +
I4:e gunugl7 alr no e o 6yreuue + +
MeNAzcqunJrrrHapHoe o6yuenue + + +
Orepexaroqafl caMocrorreJrbHa.fl pa6ora +

B pauxax ll3freHl,Ifl AI4oITEInTLIHrI Bo3MoxHo nplrMeHeHr,re rrrupoKo cneKTpa o6pasona.-

TeJIbHbD( TexHoJloruft: nerqzoHHo-cerMl4HapcKar cr{crenaa o6yveHut (tpagwlr4oHHbre JreKrlrroH-

Ilbre r{ na6oparopHbre 3aHf,rza); case-study; rr,rer:ol npoeKToB; o6y.renze B MaJrbrx fp}nnaxi Mac;-

Tep-Knacobl; npvMeHeHlde Mynblrl{MeArla rexHoJrorflfi (npone4eur,re neKrlrronHbx zaustuit c

rIpI,IMeHerII,IeM KoMnbrorepHblx [pe3eHTarlvft ra gervroHclparlfiouHbrx poJr]rKoB c rroMorqbro rrpo-
eKTopa wv :3BM); TexHoJrofltt pa3Bv'wtt Kplrrr.rqecKoro MbrrrrJreHrar; un(foprvrarlproHuo-

KoMMyHI,tKaII[oHHbIe 'rexHoJrofuu (npunreneHue zn(fopMarlraoHHbx rexHoJrofiait atx MoHrrro-
prrHra reryrqeft ycrreBaeMocrtr cryAerrroB r.r Kor{Tponr snaHufi).



6. OUEHOqHbIE CPEACTT, A ilJrfl, T'EKyUIETO KOHTPOJTfl yCIIEBAEMO C'TI,I,
rIP oME )I(vr oqH o fr ar rn c rAUrdrr rr o r,rr orAM o c B o r,Hlll Arrc quTr-
JII,ITIbI I,I yqEEHO-MET OAIIrIE CKOE OEECTIEqEHITE CAMO CTOqTE JIb-

]IIOI4 PAIiOTbI CTYAEHTOB

TEKyrrIr4rZ rosrpom
Te.ryquna KoHTpoJIeM ycrleBaeMocrfi flBrserca 4eficrnyroxla{ B yHr4Bepcr,rrere cr{creMa

pefiruur-roHTpoJrr.

lKonrp o.rrurbre B orrp o crr r p efi urHr-KoHTp o"rrro J\b 1

n. flocrporzru Mr{HzMr{3r,rpyrotrryrc rocne.qoBareJrbHocrb 4nx $yrucquuJ(u) : arctg(u).
2. HaftruMHox(ecrBo I-I* Bcex roqeK Mr4HLtMyMa gn-a Oyuxquu J(u):

ll"' -tl,Lr +r,
J(u) - lt t'

ll,u =1.
3. IIycru (bvnxqus J(u):lllu2-t1-ll-Il. HafuvtBce rroKirJrbHbre Mr{HLrMyMbr AaHHoft (fynrquu vr

orBierr{TE Ha Borrpoc: Ha KaKux orpBKax oHa tBnrerct yHr,rMoAa-nrnoft.

4. Peruuru: J(u):sin3 (u)+coss 1!u) -) extr, ue [0; 2nJ.

5. Peruuu: 'u;tQ;-)extr,ueR.

5. llpunecra rpLIMep Oytutl tl, ygonnerBop-f,rorqux ycJroBr.rrc Jlunurnqa, Ho He.f,BJrrrorqraxct
yHrlMoAanbnofi (ue MeHee rpex (pynr<qltft). Ornerurr Ha Borrpoc: yAoBnerBopf,er nrr ycno-
szrNl Jlznruzqa (fynrql4t yrrl{MoAurbnas. Ha orpe3re. Vrnepx4eHr4e AoKa3arb.

7 . Paccuorperr repBble Irecr; rrilroB MeroAa JroMaHhrx 4nr (pynrquu J(u):11u2 -t1-l I na orr-

pe3Ke [-2; 2J npu Yuo el-Z;Z]"
8. Ha,ftruo6nacrr rlbrryKJrocrz (pyHrrluu J(u):sin(u)+sin(2u).

9. Perunrr: J(u) =(** y +I)-("-rt*t') -+ r*tr, . u =(x,y) e E2 .

10. Penuarr: J(u)= xy'zt (I-x-2y42)+, extr , u=(x,y,z)e E3 .

Penrurr: J(u):x-->rnin, u ell , (l ={u:@,y) e E2 : y -*1: O,r > O}.r)
Peurarr: J(u):x-+extr, ue'(J, (J={u=(*,y)eE2:xo+yn =0},raep vqHarypurbl*e
qI,ICTA.

flpu KaKr4x a, b u c $yrrxqua J(u):oyz*tbxy+cy2,6y4er BbrnyKJra, norHyra?
y 

== (x,y) e E2 .

Haiiru olnacru BbrrryKJroc'rr4 (fyuNqafi: J(u):sin(x+y-tz), J(u):sin(x2+y2+22,1,

u - (x,y,z) e E3 .

15. flprrnecrlr npl{Mep KoppeKrHo c$opuynuponannoft [pr.rKJraAHoft zara'au onrr4M]r3arlvrar, c

HuurIlqrleM He MeHee AByx orpaHu'renuir. Vrcasarr K KaKoMy Kaccy n rprny orHocr,rrct
cs c'prraynzpoBaHuafl sara'ta.

n1.

\,2.

tJ.

14.



16. Haftrra MHoxecrBo U- - ncex rorreK MuHr{MyMa (pynrquu J(u):sin[zexp(-u')], rra

yHI{BepcaJIbHoM MHoxecrBe (l: RI ,llocrpourr MprHr.rMr.r3t4p)noqr4e [ocJreAoBareJrbnocrrr

1our J(u), Koropas cxoAr{Tcjr K MHoxecrBy U. r4 He cxolr{Tc.s"
17. Ha.ftru MHoxecrBo [J* Bcex roqeK Mx{HHMyMa SyHr-

\ut;a J (u) = 1 - cos [z "*v(-u' -^ yr)1, Ha yHprBepcaJrbHoM MHoxecrBe (J : R] .llompo-

LITL MLIHI,IMI,I3LIpyIouUe [ooJleltoBareJrbuocrr,r 4nx J(u), Koropafl cxoAr4Tcr K NlHoxecrny
d 

" 
r,. oxorr,rrc.f,.

18. Bunecru Soprvryny AJUI BblrllrcJlen]rf, rroJroxeurrr rorreK 3oJrororo cerreHr,I.f, orpe3Ka la, b|.
19. Brucur,rrr Ha KaKr.rx orpe3Kax dlynxqr.rr J(u) xwxerc.rr ygr{MoAalruofi:

J' (u) = au' + bu + c, J (u) == Jlul, J (u) = e', J (u) = cos(u), J (u) = sh(u) .

20. Bn.scuurr:r Ha KaKrlx orpe3Kax flynr<qzx J(u) xnnxercr yHlrMoAanrnofi:

J'(u): au' + bu + c,J(u) == JV\,t@): e-u ,J(u)= sin(z), J(u): ch(u) .

'2I. OqeHurr rocroqHHyro Jlunlruqa L ltrs, Synr<quu J(u)=-ut +2u2 +5u-2 ua orpesxe [-
2, :il.

'22. OqeHurr rocrorrHHyro Jh,ruurr.rqa L wn (fyuxqura J(u)=-2u3 +6u2 -u+10 na orpesre [-
2, :tf.

23. Haitru r:ro6anrnrrft rrruulauyrvr (fyuxquu ,l tto MeroAy rrocJreAoBareJrbHoro uepe6opa gnr
(fyrrrcqun J(u) J(u) = -Ltt +2u2 +5u -2 Ha orpe3Ke [-2, 31.

24. Haiiru uo6alrnrrft rvruuuruyla (fyuxqnu.l no MeloAy rrocJreAoBareJrbHoro uepe6opa 4n.a

([yrIcquu J(u)=-2u3 +6u2 -u+10 na olpe3Ke l-2, 3].

25. Haiiru rorrKy MaKcr.rMyrlra (fynxqura ("f (x)-)max)f(x)=2xtt4*r-t -2xl ryu orpa-

lxr+2x, <8
HI,IIICHI,IflX {

l2*, - x, <12

26. Haiiru rorrKy MaKcr{MyMa r[ynrqrara (f (x) -) max ) f (x) = 4 + 4xr+ xrxr-24 --2xl npu

lx, +2x" 112
orpaHr,rqeH"* 

tr", * *, =rr.
27. Haiirz roqKy MaKcuMyMa (foyuxqun (f (x)-+max ) f (x)=-f1 -x?r+xr*8x, npil orpaHz-

l'xr+ xrsT
qeHrasx i

l.t' <5

28. Haiiru rorrKy MaKcr,rMyMa rpyurcqnz (f (x) -) max ) f (x) - -2*r+ 8x, - f, - *', Hprr orpa.-

lx, +2x, <12
HI,IIIEHH''X <

[-tt + xz) 8

29. Haiiru roqKy MaKcr,rMyMa rpyunqzu (f(x)-+max)f(x)=(r,-3)'r.(*r-4)2 npu orpa-

l3x, +-2x, ) 7
HI,IqIEHPI'X <

11Oxr - xz 18

Konrp o.rrrHrre B onpo cnr rc p efi urHr-KoHTp o.rrro J\b2

1. Hafiru Bce roqKr4 JroKaJrbHoro desycronHoro Mr{HrrMyMa y cneAyroqux (pynxquff.



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

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

3. .f(xt,xz) : 612 + xz t 2)t -xt2;
4. .f(xt,xz) : (xt - 2x22 + I)2 + x,;

5. .f(xt,xz): (xt2 * *rt * 1)2 + x12 -xz2;

6. f(xt,xz) : (xj2 -xz2 -t 4)2 + x/;
7. .f(xt,xz) : (xt2 + 2xz + l)2 - 4x22;

8. -f(xt,xz) : (xt + x2 + 3)2 --x1 * 2x2;

9. f(x1,x2,xj) : (xt + 2x2-ry)2 -r (x1 + *r)t * (*r- 5)t;

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

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

13. -f(xr,x') : *,t * 2x12 + xfi2 -r 2x1 - x22;

14. "f(xt,xz) 
: 2xt3 -xt2 + 3xtxz--xr + 4x22;

15. ,f(xt,xz):*tt * 5x/ -8xfi2--xl + 4x22;

16. ,f(x1,x2) : l0xt2 -xt3 + xp2 )- y,22;

17. f(x1,x) : xt3 + x12 - x1x2 + xt + x22;

IB. 
"f(x1,x2) 

: x1(5/3x12 - x1 - 1) -r x2(2x1 + xz);

19. 
"f(x1,x2) 

: xr(-xt2 t- xt + 4) t- xz(2xt + x);
20. ,f(x1,x2):5x1(x12 + xr- I) + 3x2(x1 + xz);

21. ,f(x1,x2) : 2xt(x12 + 2xt - 3/2) + 2x2(-x1 + x2);

22. f(x1,x):xt(-x12 + 5x2) + 4x2(x1 + 2x);

23. ,f(x1,x2) : 2xr(2xr2 + )cr I) + 2x2(x1-xz);

24. ,f(x1,x2) : xt(I -xt2 + 6xil -x2(x1 + x2).

2. Penrur:r cJreAyrorqrde ga4arrn Ha ycJroBHbrfi unnr.ruyu.

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

2. (r', + 2xz - 1)2 + (x1+x)2 -+ min; xt * x2 : l.

3. (*, + 3xz - 6)t + xr ) min; xt- xz : 0.

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

5. x1 + xz )min; 2xt2 -t x22 ,: 4.

6. 2xt * xz + min; 2xt2 -t x2 2 : 4.

7. x1 -+min; (x1 -r xz)2 + xr2 : L

8. xt -xz )min; xt2 + x22 : l.

9. xt2 r xz -)min; x/ -f x22 == 1.

10. r(12 + x22 ->min; 2x/ -t x22 :4.



I 1. x12 + 2x22 + min; x/ t 1s22 == 4

12.x12 + hc22 -+min; 2x/ +xz2:4.

13. (x1-xz t q- 1)2+x2z )min;xt -t xz )- xs: I.

14, ltt - 2xz)t + (x2 + *r)t )min; xt + xz t x3: L

15. (x1 a xz + xj- 1)2+(xt -xz)2 +min; xt t- xz-x3: L

16. (x1- x)2 + (x1 + *r)t +min; xz 1- xj : 4.

17. 1k1-xz -t xj + I)2 +min; xt * xz 1fi: l, xt -x2-xj:2.
IB. 1k1 + xs)2 + (x1 + rr)t umin:xt 1- 2xj:4, x2 + 2g:6.
19. 1fu + 2xz -| 3x3 f 4)t -+min; xt 1xz + x3: I, 3x1 + 2x2 + xs:0.

20. s:1 + 2xz l- 3xs -+min; xt2 + .2x22 * xj2 : 1.

21. x1-xz t xs -)min,'xr2 * *rt -xs: I.
22. x1 a xz + xs -)min; xt2 * xz.+ xs: l.

23. s:12 1 xz + xs -) min; x/ | 2x2 -t x3 : L

24. xt2 + x22 -)min; xt-f xz -f xs2 : l.
3.Hairwl Bce roqKr4 JroKanbuoro ycJroBHolo MprHr,rMyMa y cJreAyrorqrax $yHxqr.rfi

orpaHlrtreuus x)0.

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

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

-3, f(xt,xz) : (xr2 i- xz + 2)t -xtt;
4. f(xt,xz) : (xt - 2x22 + I)2 -r x1;

-5, .f(xt,xz) : (xt2 -r xz2 + l)2 -r x/ -xz2;
6. -f(xt,xz) : 612 -xz2 + 4.)2 +-x/;

7. f(xt,xz) : 6 j2 r 2xz + I)2 -- 4x22;

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

9. f(x1,x2,xj): (xt + 2x2-x3)2 + (x1 + *r)t * (*r- 5)t;

10. f(x1,x2,x) : (xt - 2*)t + (xz - 2x3)2 + (*s - 4)t;

I.l.f(x1,x2,xj): (xt-2x2)2 + (xz-2x)2 + (xs-2x)2 + (*,-l)t;
l2.f(x1,x2,xs) : (xt 1- 2x2 -r 4xj)2 + (xr -xz + I)2 + (x2 * xj- I)t;
1.7. f(x1,x2) : xf + 2x12 + xfi2 -r 2x1 - x22 ;

t4.f(x1,x):2xf -xt2 t 3x1x2-xr + 4x22;

15. f(x1,x2) : *,t * 5x/ - Bxfiz - xr + 4x22;

Itf. f(x1,x2) : l0xt2 -xt3 + xfi2 1- y,22;

17. f(x1,x2) : xt3 + x12 - x1x2 + xr + x22;

18. f(x1,x2) : x1(5/3x12 - x1 - l.) + xz(2xt + x);
It7. f(xt,xz) : xt(-xt2 r xt + 4) + xz(2xt + xz)i

npkl HuluqLtLI



20. f(x1,x) : 5xt6i + xl - I) + 3x2(x1 + x);
21. f(x1,x2) : 2xt@1 +- 2xt - 3/2) + 2xz(-xt + x2);

22.f(x1,x2):xt(-x12 + 5x2) 1- 4x2(xt + 2x);

2,3.f(x1,x2) : 2nQxf + xt tr) + 2x2(x1-x);

24.f(x1,x2) : xt(I -xt2 t 6xt) -x2(x1 + y).

4. Peruplm cneAyroruue 3araqkr Ha yonoBHbrft urannnayu 3aMeHrs orpaHr4qeHvre rr4rra (:D Ha ob

paHr,rqeHr4e tuna <3>.

1. (x1 -r x2 - I)' + (2xt - x2 + I)2 -+ min; xt - xz : l.

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

.3. (x1 + 3x2- 6)t + xt )min; xt-xz: 0.

4. (xt - xz + I)2 - xz ) nnin; 2xt * xz : 2.

.t. xt -f xz -) min; 2x12 + xz2 : 4.

6;. 2x1 + xz -) min; 2x12 t x2 2 : 4.

7. xt-)min; (x1 +*r)t + xt2 : l.

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

9. xt2 -t xz -+min; x/ + vr2 ,= 1.

10. x12 * *rt -.rmin; 2x/ + x22 :4.

ll. xt2 + 2xz2 -+min; x/ + yr2 :4
12. xt2 + Zx/ -+min; 2x/ + xz2 :4.

13. (x1 - xz -r xj - l)2 +x2 z ) min; xr -r xz -r xj : L

14. (x1- 2*r)t + (x2 + *r)t )min; xr 1xz + xs: L

15. (x1 1xz + xj- 1)2+(xt -xz)2 -+min;xt I xz-x3: I.
16. (x1-*r)t + (x1 + *r)' nmin;x2 -r xj:4.
17, (x1-xz -l q + 1)2 ->rnin; xt l xz 1xs: l, x1-x2-xs:2.

18. (x1 **r)t 1 (x1 +*r)t umin; xtl_ 2q:4,x2+ 2xj:6.
19, (x1 + 2xz -r 341- 4)t -+min; xt t- xz + xs: I, 3x1 + 2x2 + xs:0.

2'0" xt + 2xz +- 3xt -)min; xt2 + 2xz2 + x32 : I.

21. x1 -- xz t xs -)min; xt2 * *rt - xs : J..

2.2. x1 1- xz + x.t )min; xt2 1.xz + xs: L

2.J" xr2 a xz + xs )min; xt2 -t 2x2 -f xs: l.
2'4. xr2 + x22 -+ rnin; xt * xz + xs2 : L

I(ourp o.rrr Hbre B orrp ocrr rc p eft rrr Hr-KoHTp o.nro J\b3

Oqema uo pefttuur-KoHTpoJllo Ns3 (fopnarapyerc.s ro r4TofaM BbrnoJrHeHrr r.r 3arqr,rr Jra-

Ooparoprmrx pa6or rrprl orBere Ha AorroJrHr.rreJr];Hbre Borrpocbr. Teurr na6oparopnrrx pa6or:



- Met,oAAr,IXoroMur,I.
- Mer,oA 3onorofo ceqeHInr.
- MET.OI JIOMAHbIX.

- MerlcAKacareJlbHbrx.
- Mer,clMHolro.rreJrefr JlarpaHna.
- fpaluenrnrrfi MeroA uaucropefimero crycKa.
- Meto4 ycJroBHoro rpaAVeHTa.
- Mer,oA [oKoopAr{HarHofo clycKa.
- Mero4 mrpa(fuux $yurqrfi.

Bonpocu K sK3aMeHy
1. Marr:uaruvecKas rlocraHoBKa3a1arrn onrr.rMrrcarluu.KlrLccusuraqur 3aAarr orrrrzMr.r3arluu.
2. OcuosHble olpeAeJleHllt MeroAoB orrrlrMrl3ar\Lru.llocrauonra saraqr4 orrrr4Mr.r3auvflr nJrfl

$yurcqufi oAnofi nepeMeuHofi. K:raccz.recrufi MeroA.
3' Muuulrzsaqnx tpynrqr,rff o4noft nepevreHHofi. MeroA AeneHlr.f, oTpe3Ka norroJrarM

({zxoronrnu).
4. Munuvrusaqnx Syurquft o4noft repeMeHHoft. CzrrannerprrqHbre MeroAbr. MeroA @ra6oHa.rqu.
5. Munnrrarngallvr $ynrqzfi oluoft [epeMenrroft. Cunaruerpr4qgbre MeroAbr. Mero4 3oJrol.or-o

ceqerFll{t.

6. Muuuuugaqux Qyurcqr.Ift o,qnoft uepeMeHHofi" Jlyrnmenocrr (fyHxrluu. OqenKa KoHcraHrbr
Jlznurzqa.

7. MuHIaMusaqux (fyur<quft oAnofi repeMeHHofi. MeroA JroMaubrx. Onzcanue anropr{rMa.
9ucJreunarr peaJrr{3arl[fl Mero,Aa J]roMaHhrx.

8. Muuunausaqnx (fyur<quft o,qnofi repeMeHrrofi. Melog JroMaHbrx. Teopenra o cxoAr{Mocr.rr
METO.4A JIOMAHbIX"

9. Munnuusaqrax $yrrxqIrfi o4noft repeMeHr{ofi. Mero4sr uepe6opa. MetoArr rraccr4BHofo 14

rrocJreAoBareJrbHoro nepe6opa.

n0. Brrn'yxnrte (fyHxquu oAHofi uepelreHuofi. Heo6xo4urr.roe v AocraroqHoe ycJroBrre

BbrnyKnocrr.r (xpu'repuft nunyxuocrz).
ll.Brtn'gNlrre (fyurquu o4noii nopeueunorZ. Teopervmr o HerrpephrBHocrrl, rnaAKocrr{ 14

nr{rrrreBocrr{ BbrrryKJroft (pyurcqrau.

12. Brrqrrnrre $ynrquu o4uofi repeMeHnoft. Teopeua o Kacarenruofi. Cne4crnue reopeMbr o
racalenrnofi.

13. BrIuyrnrre (pyHxqzz oAuoff ilepeMeHHofi. Teopervra o Mr4Hr,rMyMe Bbrnynnofi Synrqura.
14. Blrqrrnue (pyur<qr.rz o4nofi repeMeHuofi" Cnoficrsa BbrnyKJrbrx (pynKrlzft. Heo6xo4zMbre r,r

AOCTATOTIHbIe yCnoBI{r BblnyKJroc,r}1.

15. Muurnvrzaarlr4s. Qyunquft oAHofi fiepeMeHHoft. Mero4 KacareJrbHbrx. Omrcarue anroprarMa.
Teop erua o cxo,qv Mo crr{ MeroAa KacareJrbHbrx.

16. flocraHosna ga4aqu oTITLIMIBaIITII{ Awr $yurqraft MHon4x rrepeMeHHbx. Ouronnsre
orlpe,4eneHzr. Teopeubl o cynqecrBoBaHl,Irl Mr.rHrzMyMa (fyHrqzu MHorr4x rrepeMeHHbx.

'IT.Ktacauuecxufi MeroA perlreurlt sa1arrv ycnonHoft u 6esycnosuofi ourzMr43ar\vrvr A1fl
(pyHr<qzfi MHofl{x repeMeHHbrx.

18. Metc,lt MHOXTITeJIefi Jlarpanxa orrrr.rMr.rcarluu $yHxqnfi unorax rrepeMeHHb1;1.

19. Buqrrnbre MHolrecrsa. OcuosHbne onpeAeJreHr{r z csoftcrea.
110. Brrnyrnue $ynnqull MHorrrx nepeMeunbrx. Teoperraa o Mr.rHkrMyMe BbrrryKnofi (pltrxqzz.
2 1 . Erruyrnue $ynrqrr.r MHortrdx [epeMeHHbrx. Kpnreprafi nrrnyrnocru.
22.El';tn5,rnrre (pyunqprrd MHorr{x [epeMeHHbx. Kpvrepufi orrrr4MiurbHocrr.r.



23. Brmyrnrte (lyHIcqr.ru MHorux ilepeMenHbrx. Csoficrna BbrrryKnbrx (fyuxqnft MHofrry
IreperMeHHbrx.

24. Ilpor:Nqr{r rorrKtr Ha MHo)r(eqrBo.

25.3alarra rlblnyKJloro rporpaMMr,rpoBaHzrr. Ce4lonar roqKa (pyurcqun JlarpauN:a.
Heo6xo4u rrarrft r,r,4o craro.rur,rft [p]r3HaK ce4lonoft ToqKr4.

26.3ala,aaBbtrlyKJloro flporpaMMr,rpoBaHr,rr. BsanN{ocs.f,sr e€ peure:arrfl, c ce4ronoft ro.rKoft.
27 . 3aaa,n BbrnyKJroro nporpaMMr,r poBalvfl , Teopeuu Kyua-Tanr<epa.

28. r{uc.rteuuue MeroIbI o[TuMIiBarIu]r $yuxqufi MHorrzx rrepeMeHHbrx. O6uas nrefl.
rpa,qpreHTHbx MeloAon. Cuoco6u nu6opa ruara MeroAa.

29. rftac:renHbre MeroAhr orlrllMll3ar\krr4 (fyurquft MHorr,rx nepeMeHHbrx. fpa4ueHrnuft MeroA
uarac rcopefi mefo clycra. f eouerpzqecrIafi cMbrcJr.

30. {ucnenHble MeroAbr orlTrlMtu3alg;au Qynr<qnfi MHorvx [epeMeHubrx. MeroA npoexqlfi
rpaAr,reuTa. f eorrnerpu.{ecrufi cMrJCJr.

3l.9ncrrenubne MeroAhr o[Tl{Mr43ar\ukr Syunqrafi MHorr4x [epeMeHHbx. MqroA ycJroBHor]o

rpaAaeuTa. feolrerpuqecxafi cMr,rcJr.

32. r{ncrrenHbne MeroAbI orITI4MI43aqI,ru SyHr<qraft uHorzx nepeMeunrrx. MeroA HrroroHa.
33. rlucrreusrre MeroAbI orITrII\4rI43arIr4r4 $yurcqufi MHorkrx nepeMeHHbrx. MeroA

IloKoopA[HarHoro clycKa. Teopeua o cxoAzMocrr.r MeroAa [oKoopAlrnaruoro clycKa.
34.9ucrrenHbre MeroAbI olrrrrMr{3ar\Lrkr Syurcquft MHorr4x [epeMeHHhx. Mero4 uuoNr.rrenelfi

JlarpauNa.

35.9racrrenubre MeroAbI orlT[IMLrsa\vkr Qynxqufi MHorlrx [epeMeHHbrx" MeroA mrpa(fnrx
lpyruqnft . OnracaurEe anropurMa.

36.9ucleuHbte MeroAbI oTITLIMI{3a\;,uv (pyHxquft MHorrrx nepeMeHHbrx. Cxo4urr,rocrb MeroAa
nnpa$Hux (fynrquft.

37. r{rzcrrenHbte Mero,{bl orITLIMI,I3a\krr4 (fynrr{ufi MHorrlx nepeMeHHbrx. Mero4rr cryraftuoro
norrcKa.

38.9zcteuurre MeroAbI orITLIMLI3ilrIrM (fyurcquft MHorr{x repeMeHHbx. SnpucrraqecKI,re
MeroAbr. feuetraqecKl{e aJlroputl,mr. KouuoHeHTbr reHeraqecKoro alfopr.rrMa.

39. rlucneuusle MeroAbr orITI{MH3t}qlIu (pyuxqzfi MHofr{x repeMeHHbrx. SnpucrzqecKrre
MeroAbI" feneruqecKrle anropl,Irurt. Oneparopbr reHerrlqecKoro anroprlTMa.

40. Hracuennsre MeroAbI orITpIMrBarIr,rH $ynKrlzfi MHorux [epeMeHHbx" 3npzcruqecKrzre
MeroAbI. feneru.{ecxl,Ie anrop[rurr. Hacrpofira naparvrerpoB reHerrlrrecKoro anropr4TMa.

Boupocrr AJrfl rrp oBepKrr caMocrofl TeJrbHoft pa6orl,r
n. fiailreorpeAeJreHnre yHr{MoAaltnofi (fyuxquz.
2. Karu:u oSpa:ou B MeroAe ALIXoToMLM rapaHTr.rpyercr rronaAaHr4e roqKra Mr{Hr4MyMa 'u* B

f,] -orpe3oK lak, bkl np" mo6ou k > 0?
3. 9ena ,otnr,I.lraercs. MeroA ArIXoroMl,II{ or Merona 3oirororo ceqenzs?
4, flo'reruy B MeroAe 3oJlorofo ceq(rHrrr, :uaqvr:aafl. co nropofi r4Teparlr{rr, neo6xo4uuo Bbrrrr4o-

JIflTb roJIbKo oAI{H pa3 3HaqeHue rpynrqu" J(u) BMecro AByx B Mero.qe 4raxororuuz?
5. Karoft I,B paccMorpeHHbx n rra6oparopnoft pa6ore MeroAoB cxoAr4Tcr 6rrcrpee u uoveruy?
6. [afire orpeAeneHLre Jrr{rmuuenoii Synrquz
7 . f eonl erpz.recKas rrHTeprrperarlrd.f, Jrr{rrlr[rleBocrr,r (pyurcquu.
8. Ey4er JItt JroMaHHas. rvInuIfl, rlonr{aeMa-fl [prr rroMorqr4 MeroAa JroMaHHbx, rrepeceKarb rpa-

Oprx r[yuxu"" J(u)v roqeMy.
9. K'reuy Moxer [pLIBecrI4 3aHVXeIrHar orIeHKa KoHcraHTbr Jlznurzqa u noqenay?
I0. lafi:re orpeAeJreHrre BbrryKJrofi (lrynr<quu.
1 1 . f eorr,rerp vuecnas. ruTeprrperarlrrr BbrnyKnoft ft yHrqr,ra.



12.Bcsxas JII,I ((JIt4IrI[[IreBaD Qyurrp.rx.sBfl.f,erc.f, nrrnyrnoft, u uao6opor, BcrKarr ru BruryKna.tr
(fyur<qnx.f,Brsercs (fir.rnruuqenoft> u nouenry? 

/ \
13. Karrna o6pasou orpeAeJrsercr roqKa uk+l 

no"oe rocrpoeHr{r JroMaHH on 8k\'/ 
" 

r.roa.
racarenrnrrx?

14. lafire orpeAeJreHr{e rpaAr,reHra ftyurqnu.
15. B raryro cropoHy HanpaBJrer{ BeKrop rpaAreHTa.
16. r{eu orJlrlrlaerct MeroA ycJroBHoro rpaAr4errra or MeroAa Haucxopefiuero cnycra? [nr xa-

KOIO KJTaCC A 3A4aar [C[Onb3yeTcr MeToA ycJroBHolo rpa4uenra?
17 " fiaftre onpeAeJreHr.rr BbrrryKJroro MHoxecrBa.
18. ,{oraNr.rre, qro olpe3oK rBJrrercJ{ BbrrryKJrbIM MHoxecrBoM.
19. r{ro raKoe BclroMorareJlbHoe upu6ruxeHr,re B MeroAe ycnoBHofo rpaAr.reuTa Lr rtrt,qero oHo

zcuc,lrgyercg?
20. flo'{etuly k + 1 npu6nuxeH}Ie, ronfraeMoe uo (fopvryJre MeroAa ycJroBuoro rpaArreHTa, r{e

BrIXOAT4T 3a rrpeAenbr Bbr[yKJroro tr.luoxecrna u ?
2L Orru.;rure r4Aero MeroAa rroKoop.nprHarHoro crrycKa.
22. f eorvrer:praqecxrzft cMbrcJr MeroAa rroKoopAkr HarHof o cnycKa.
2 3 . flprarre4ure Qopuyny nepe6opa KoopAr{HarHbx naupannenrafi .

24. Hr o rra3brBaror y pauuoir ur epaquei,fl
25. B xarrax cJr1nrarx BbrrorHsercx 4po6neHue utara?
26. KaroBo ycJroBr4e cxoAr{Mocrra uero4a?
27. lafiie xapaKTepl4crl{Ky MeroAa rroKoopAnHarHoro clycKa B cpaBHeHutr c tpartreHTHbrrurr

MCTO,4AMI,I.

28. llpuue4l,ITe rIpeI,IMyIrIecrBa I{ HeAocrarKr{ MeroAa rroKoopALrHaruoro cnycKa.
29. Onw:ture rrAero MeroAa rurpaSunrx SyHrcquft.
30. [aftr:e onpeAeJreHue lrrpa(fnofi Syur<quu.
3 1 . Ilpr.rne4rrre rrplrMeptr unpa$Hrx (f yuxqufi ?

32. Karurl,r o6pa:ou peruaerct Bo[oMorareJrbHafl sa1arra B MeroAe unpa$urrx (pyuxquft, xarofi
cuoco6 npr{MeneH n 4annoft pa6ore?

33. Karc,eo ycJroBrre cxoAr4Mocru ue'ro4a?
34. flairce xapaKrepl,Icrl,IKy MeroAa rurpa(fuux (pyurquft B cpaBHeHr{rr c paHee paccMorpeHHr,r-

MI{ MCTO.trAMI{.

35, Ifpune4r.rre rrperrMyrrlecrBa r,r He,qocrarKr4 MeroAa urrpa(purx (fyuxqufi.
oBbEM CPC l4 PACIPEAE"TIEHI4E IrO BZAdM yqEEHbIX PABOT B r{ACAX

Bna CPC

.Pa6ota c JIeKTII,IoHHrIM MarepI,I€rJIoM, caMocro.f,TeJlbHoe i,I3freHr{e orAeJrbHbrx
'reM Ar.rcrlr4rrnu Hbr; flo]zcK u o6sopr nureparypbr r4 sneKTpoHHbx r4crorrHHKoB;
TqITEHI4E 

I,,Jt I'I3 nrrx nocobrafi.
lloaroroera x
B rrn o ml r:uu e )IoMarrrH ux zaplauuii. [oAroroBKa K bIM 3AHflTI{'M

llroro

7 . yqEEHO-METOAI4qECKOE I4 IIHOOPMAIIHOHHOE OBECIIETIEHT,IE

AI,I CqIIJII,IHbI (MOAyJtfl )
a) ocnonuaq rureparypa:

1. MeroArr orITI{MI{3aIIkrkr Lr reopkrpr yfipaBrreHrlr: MeroAr{qecKue yKa3aH[r K caMocro.fl-
relrnofi pa6orc rlo AI{oIII4IJIIIHa.M <MeroArr orrrr.rMrd3arlran>, <<MareMarr.rqecKr,re MeroAbr r,eoprrr4
yrlpaBJlelrus)-- 3[eKTpoH. TeKcroBble AaHHbre.- Jh,rneqn: JluueUxzft rocyAapcrBennrrfi TexHaqe-
crcufi yHrmepcurer, 31iC ACB, 2013.- 18 c.



2. Cecnannn A.W. I4cctteAortaul,Ie orrep raft u ueroAbr orrrr,rMqrsar\krn: y.re6uoe roccldue/
CecnasnH A.I4, Cecnanuua E.A.- 3nempou. TeKcroBbre AaHlrbre.- M.: Y.re6no-NreroAr{\recruft
rleurp ro o6pa3oBanuro Ha xene:lHollopoxHoM rpaHcrropr e, 201 5 .- 200 c.

3. KasaHcrafl O.B" MoaeJIu LI MeroAbr orrrr,rMrdsarlnr" I1lpaxrr.rryu: yre6uoe nocoSze/ Ka-
3aHcKafi O.B., IOn C.f., Anrcona O.K,- 3rer<rpoH. TeKcroBbre AaHHbre.- Honocr.r6zpcr: Honocu-
6zpcxr,rit rocyAapcrBeunsrfi rexHlrrrecKr.rft ynunepcrrrer, 20 12.- 204 c.

4. Am'erron A.B. BneaeHI,Ie B MeroAbr orrrrrMr{3arlur.r: yre6uoe noco6rae/ Arrerxos A.B.,
3apy6ranr B.C., Kauarunron A.H.- 3rerrpog. TeKcroBbre AaHHhre.- M.: Ozuancrr v cra^rr4c-rprKa,

2014.-2:,72 c.

5. Mero4rr orIrI4MI{3aIInu: yre6noe noco6ue/ O.A. BacvJrbeBa [u ap.].- 3rerrpon. rerccro-
BbIe AaI{Hbre.- M.: M crcoscKI,rft r:ocy4apcrnennlrfi crpor.rreJrbulrfi ynunepcvffer, 3BC l\CB,
2014.- 9,6 c"

6) gono.rrnr{TeJrbHafl Jrr{Teparypa :

1. Cyxapen A.f. Kypc MeroAoB orrllMrz3arlzu [3nerrponnrrft pecypc]: yuednoe rooo-
6uel Cyxapen A.f., I'utraoxon A.B., Oe4opon B.B.- Snerrpon. reKcroBbre AaHHbre.- M.: <DIrIl3-

MATJIVIT,20tI.-367 c.

2. Pososa B.H" Meto.qbl orlrI4Ml{sar\vu [SnerrponHuft pecypc]: yue6uoe uoco6ue/ P,c-
sona B.II., Mar<crati,roeaLLC.- 3nexrpon. TeKcroBbre AarrHbre.- M": Pocczi,tct<uir yHkrBepcrrrer

apyx6n HapoAoB, 2010.- lI2 c.

3. llaureneen A.B. MetoAhr orIrI{MI,I3ar\uu [3nercrponnrrft pecypc]: yve6Hoe noco6ze/
flau'rene,en A..B., Jlerona T.A.- 3nexrpon. TeKcroBbre AaHHbre.- M.: Jloroc, 20lL- 424 c.

n) uepuoqrrqecKrre rr3AaHrrfl :

1. <Zn(foprr,raurloHHble rexHoJloruu> Exeuecs.{Hrrfi Teoperrlrrecxuit u [pr,rKJraAHoit ;gra-

yrrHo-rexHz.recKrfi xrypHnrr IS Sll | 684-6400 flo4nracnoft unrer<c 7 265 6
2. XypHa-u <<ErasHec-uu$opuarura) - peueHsupyeurrfi Me)KAt4crlr4rrJrr.rHapHbrft nayuuurfi

lypHaJI' BbIrIycKaeMrrf c 2007 rala HaquonansHbrM t4ccJre,4oBareJrbcKr{M yHr4Bepcr4TeroM

<Brrcnras IrrKoJIa oKoHoMI,IKI,I) (lt{I4y BIIIS). A4rrauuzcrpr4poBaur.re xypHana ocyrlecrBnrerct
llkonofr 6rasHec-uu$ oprr,rarur<z tII4y B III3.

3" Xypnan <Becruurc I4yaru.ryraoKoHoMr,rKr{ PAH) -
4" Xypuan <Bectnzr KoM[blorepHbx r,r nn(popnraqr4oHHbx rexnonorrafi>
5" Xypuan <Becrnzr MI'Y: gKoHoMr.rKa)

6. Xypuan <Bec'ruzr Poccuficroro oKoHoMr{qecKoro yHr,rBepcr{Tera rrM. lhexanona>
7. Xypuan <<Becrnprx QzuaHconoro yHr.rBepcr{Tero)

8. XypHan <Bonpocrr oKoHoMr.rKr{))

9. Xypnan <Brr.rracrrareJrbHbre rexHoJroflr[)
n) unrepner-pecypcbr:
Per:ypcrt Ans.!,ncranllrloHHoro ocBoeHr{s Kypca, pa3MerrleHHbre Ha caftre www.cs.vlsu.ru.
Conperrleunrre un(foprvrallrloHHbre crrcreMrr Anr co3AaHtrflupeu:rlrcarluIn MareMarr.rqecxril(

L,reroAoB B 3KoHoMHr<e u Qunauczrx:
1. Mathcad - nporpaMMlr:oe cpeAcrBo, cpeAa rrrfl, BbrlonHeHr.rs Ha KoMnbrorepe pa3HO-

rr6pasnrrx MaleMarlaqecKl4x I,I TelxHl4qecKr,rx pacqeron, cna6xteHHat npocrbrM B ocBoeHuvr vr B

pa6ote npa(fuuecxuna uurep$eftcou, Koropar [peAocraBJrrer [oJrb3oBareJrro raHcrpyMeHTbr Ar.s
pa6otu r; (fopvynarvrl{, rII4cJIaMu, rpafiraxarvru r.r reKcraMra. B cpe4e Mathcad AocryrrHbr 6onere

corHll ofleparopoB LI Jlorl4qecrux (fyHrqnft, upe4ua3HaqeHHbrx AJrr qrrcJreHHoro r{ crrMBoJrbHo|o
perrreHr4r: MareMarr,rqecKlrx sa!.aq pasnuvHofi cJro)KHocrr{ (tttp :Zwww.ptc.coml.



2" Matlab - IlblcoKoyporlnenrtfi t3bIK 14 r4HTepaKrr{B*afl cpe1La Ars rporpaMMr{poBaHas,
qI4cJIeHHbIX pacqeroB H Bl{3yaJlrrca\Lrr4 pe3ynbraron. C uouorqrro MATLAB naoNno aHaJr}r3rr-

poBarb AaHHbIe, pa-:pa6arrnam aJIfopHTMbI, co3AaBarb MoAeJrpr v [prrnoxeHu.fl
(htllpX'lrqratlab.ru).

3. Malpe -- oAHa us Hau6olee nonyr.spHbrx crlcreM cr4MBoJrbHbrx Bbrrr4cJrenuit, o6ta-
Aaloqair npeBocxoAnofi uayrnofi rpa$zrofi (h@.

4. Power Sim Constructor, Fower Sim studio - rporpaMuuoe o6ecreqeHr4e Powersirn
BKrloqaer n ce6s pa3nl{vHble 'rIrrIbI r4HcrpyMeHToB r{Mr4TaIIr4oHHoro MoAenkrpoBaHu.s

Gltplbrwenuaru)
5. Anylogic Anylogic - I{HCTpyMeHT r,rMuTarlr{oHHoro MoAenr{poBaHrrfl

(http : //vyww. ar, ylo eic. ru)
6. BPWin - nrorqurrfi I,IHorpyMeHr MoAenr,rpoBalurs., parpa6oraHnrd (Pupuoft Computer

Associates Technologies rotoprrfi raonomsyercr Anf, arraJrvrsa, AoKyr\{eHrr,rpoBaHuf, r,r peopraHrlr-

3aIII4LI cJrolKHr,rx 6usnec-upoqecooB. Mo4enr, co3AaHHaf, cpe.qcrBaMu BPwin, rro3BoJrrer qerr(o

AoKyMeHTI,Ipotsarb pinrl4qHble acrreKTbr AerreJrbnocrra - 4effcrBvrs, Koropbre neo6xoArzlro [peA-
rlpl{Htrlb, cnoco6rr vx ocyqecrBJlenvIs., rpe6yrorquecx Ins. gTofo pecypcbr vr Ap.
(hfip1fuww.ca.com).

llrrrepHer-pecypcbrr 6agrr AaHHbIx, unr[opnaaqr{oHHo-c[paBorrnbre v [orrcKoBbre
CIICTeMI.I IIO TeMaTI{Ke AIICqn[JIIIHbI :

1. hup://www.exponenta.Iu - O6pasonarenrnrrfi MareMarvqecxrafi roprrur.
2. http://www&xlablalq - caitr kx Jla6oparoptrr4. Ornpanuax roqKa rorrcKa rau(fopua-

III4rI o noneftruux Hayrlrtblx parpa6orrax n o6nacrz Bbrr{LrcJlllTenrnoft MareMarr4Ku. aBToMarr43ra-

rlr4 rr MoA en r4p oBaH,r4fl . rq ilp o rp aMMHbfx rrpoAyKrax _kx JIa6 op ar opr4Lr.

3" www.mathhelpplanet.com - HeKoMMepqecKr{fi rvrareuarz.recrufi (bopyr, Ha KoropoM
rdoxHo IronfruTb Kol{cyJlbrarlr4ro r.r peanbHyro rroMorrlb B perrreHr.rr4 rro [paKTr.rqecKr,r nro6orrry
Bonpocy, cBt3aHHoMy c MareMarurofi u Mr{ororrr{cJreHHbrMr4 e€ npuloxeHvrflMvr.

4" www.csin.ry - O6pasonarenrurrfi r4HTepHer-rrpoeKT, rrocBrrrleHHuft computer science
I'I cMexrIbIM lPlcqurlJrl{Halt. Mu (loprr.lupyeru KoMMbroHrrrra nro4efi, upo$ecczoHaJrbHo 3aHvr-
Maronlrlxct I,IJu,I Aaxe rrpocro r,rnrrepecyrcqr{xor gaunofi revarnroft. Tarxe usr co6upaeM r,rH-

$ opuaqrro, HarrplrMep, pyccKo.rr3brqErbre Kypcbr no uu(f oprvraruKe.

5" wwwJLeerver.ru - llop:rar, rrocBtlrle]rHuft raxraru pa3AenaM MareMar]rKrr, KaK Teopr4t
BepotrHoctefi, MareuarvqecKas crarucrr{Ka, Teopuf, MaccoBoro o6cny>rcnnaHr4r, MareMarr{rre-
cKar{ Teopux renerpa{rvr:Ka]1' Apyfr{M.rrpr{Jro)KeHrzrM Teopulr neporrnocreft.

6. http://edu.rt1 - @e4epa.rtnuft nopraJn "Pocczftcxoe o6paronalkre", [oAAep)Kr4Baeuufi
@fy fH I4vr urT "zrr0opurrra" " Kararor rdHrepHer-pecypcoB rro npeAMeraM.

7. http://www.mathtree.ru - /fpenonr.rAurrfi KarurJror MareMarr.rqecKlrx pecypcoB coAep-
,,rzr zn$opManlmo o xa(fe4pax, flepcoHax, ny6nuraquxx,6u6truoreKax, xcypuaJrax u r.rr.

8. httpl//www.mathnet.m/ - O6qepocaufrcxuit MareMarr{rrecxufi nopran, rpeAocraB-
nsrcuufi poccr,Iftcr<r,Itt u zapyie)KHbrM MareMarlrKaM pa3nr.rqHbre Bo3MomHocrlr B rrolrcKe r,rH-

Sopruaqlrn o MareMarr{qecKofi xr.r3Hlr e Pocc[n.
9. http:/ialgolist.manual.ru - (),airc, nocBrrrleHHuft arropurMaM r4 MeroAaM rrporpaMMrr-

poBaHr.rq,

10. h[gl u l&ecsocman.e-du.tu/ - O6pa:oBareJrbHbrfi noprar - eKor{oMr.rKa, couLtorrofrrjr,
MeHeAXr[eHT,

1 1. http://www.fea.rul - flopran na6oparopuu "BuqvcJrlrreJrbHaf, MexaHuKa" $zsurolre-
xaHr.rqecKoro (f arynrlem C|I6|IIV.



8. MATEPIIAJIbHO.TEXHTIIIECKOE OEECIIEIIEHLIE
lucqunJrr,rHbr (MoAyJr fl )

Jlerquonubre ayr[TopI,I]I, ocHarrl0nnrre 4ocxofi (4na uena ]rJrr.r MapKepa), srpaHona 4.nn
[poeKrlrronHbx c]rcreM, rrpoeKTopoM lr uoyr6yxou.

l\y4uropuv rIIfl rIpoBeAeHI4x na6oparopubrx sauxtuit, ocuarrlOuuue coBpeMegHbrMrr
IIepcoHanbHblMLI KoMllblorepaMv, <l6re4nnduuhrMrr B JroKaJrbHyro BbrrmcJrr.rrenbHyro cerb rr
yKOMTIJTOKTOBaHHbIMI{ ueo6xoAnurru clrcTeMHbttrl vr [pI,IKJraAHbIM rrporpaMMH5rM
o6ecueqen ueM, ay 4vrropur,r Bbrrrr{cJrllTeJrbHoro rIeHTpa.



Pet6o'aafl nporpaMMa ALI CIII4IIJII{HbI cocraBneHa B coorBercrButv c rpe6onauzsivru @fOC tsO
IIo HarrpaBJleHkrro 3.03

uu6 opv:aur.ronnrrx cncreu.

Pa6o.ryro nporpaMMy cocraBlrJr lIoqeHT
Peqeusernr

(npe4manurelr

(DraIIM

(uecro pa6oru,

HI4CTOI4DOBAH

A6paxuu C.I4.

(?-a@r+

flporpalurrvr a paccM gTp ena vr o4o(rpeua Ha 3 aceA

flporoxor Ns / _or 5 .09. // rorc
3 aneAyrorqrafi ra$e4pofi

lPa6o.rafl rrporpaMMa paccMorpeHa a

OzfIM

Aparenxn C.M.
O, no4nucr)

Ha Ha 3acenaHnvr yve6no -uero.(r4qecKo it xownccuu
HanpaBleHr,rr 0
ytr 0 opu auu orumrx cut_crena.

flpororcor Ns y' or 5.A?, $
flpe4ce rqareJrb KoMrrcclrr{

Pa6o.ras [porpaMMa <l4o6pena Ha

flpotoxon 3ace4alus. rca(f e4ptr Jrlb

(ozo, no4nr.rcr)

JII,ICT fIEPEYTBEP}KNEHAfl
PAEOTTEfr frporltAMMbr AtrcqurrJ[rHbr (MoAyJrfl)

AparenxH C.M.

yue6nufi ro4

fo,{a

3 ane4yrc,qu ft rca(f e4pofi

.Pa6o"rafl rporpaMMa o4o6peHa ua

Ilpororc,n sace1alils. r<a$e4pu Nb

yue6uuft ro4

roAa

3ane4yro quft ria(p e4pofi

Pa6o.rafl rrporpaMMa o4o6peua ua

flpotoron 3ace4anvrs. rcaQe4prr jtlb

yue6nuft ro4

Sane4yrorqrafi rra(pe4poft

OT roAa


