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1. IIEnrr OCBOEHU:fl IVTCTII4ITJII4T{bI
I-{eum,tu ocBoeHl{fl .4I4cIII4rIJII4Hu (rvro4yn.t) <Mero4u orrrr4Mr.r3aur4rl)) rBJrrrorcs o3H@r(oMJre-

HlIe cryAen:ron, o6yuaroql{xc.f, rlo HanpaBJreHrzro <llpuxra4Haf MareMaruKa Lr unsopr,aa{uKa), c

MeroAaMIr, HaKofIJIeHHbMI,I B srofi reopzn. llocleAHee o3Harraer, .lro clyneHTbl no oxdH.rauuu
Kypca AOJI)KHbI BJIaAe',rb HaBbrKaMrr IIo perrrgHlzro [pzKnaAHbrx sKcrpeMaJlr,Hbrx 3an,aLI.

OAuoft r.r: xapaKTepHbrx oc actarcrqee

BHvMaHr,re x upo6nenraM yrrpaBJre B [noAo-
rBopHoM ur eSQerrzBHoM r.rcnoJrb arppraanr-
HIIX I{ TexHI4qecKIrx cpeAcrB. Ha rraareuarr{rrecKoM {sbrKe raKr4e 3a1alr4 Moryr 6rru cfloprriylrzpo-
BaHbr KaK saAar{v orbIcKaHLI.rr gKcrpeMyMa HeKoropoft (pyuxqun zrru dlyuxquoHaJra, B pe:}rnrrare
pa6or MHoII,IX MareMarI4KoB IIo I4x pelreHr4ro craJro Bo3Mo)nHLIM roBopr{Tb o reopl4l4 srcrpeualt,-
Hbrx 3aAaq.

3aAa.ru Ar{cq[[.[rrHbr :

- Ii3yqeHI{e ocHoBHbIX rIpI4eMOB II MeTOAOB peuelrr4r OITI4MI43aIIHOHHbrX 3aAaq;

- @opnrupoBaHlre HaBbIKoB rlocrpoeHrzs orrrlzMr43ilrlr4oHHbrx vro4eleit, gau6olee IroJrr{o orBeqa-
ro nrkr x rp e 6 o n aura.f, M rr o craB Jr euH o ft 3 a1artv;

- z3) reHze cnoco6oB peanl{3alll4lr MeroAoB orrrrrMr{3ar\vyr B BrlAe rrporpaMM Anfl 3BM;
- npuo6pereHl4e HaBbIKoB rlnaHlrpoBaHr4fl oKcnepuMeHToB ra o6pa6oucr4 r.ix pe3ynLTaroB,

2. MECTO AI,ICqUIJII,IFIbI B CTpyKTypE OIIOII BO

fianuax AIdcI{I4nnrIHa orHocllTcg x 6asonoit qactu O|IOil. Irlsyueuue Aauuofi Ar4crryrrrv-
HbI rlpoxoAur n 5-irt ceMecrpe u 6mupyeT]cfl, Ha 3Har:rrrrx, npno6pereHr{brx cryAe}rraMr4 B paMr(ax

KypcoB MareMarllqecKoro aHarru3a, arre6prr u reoMerpuu, au|QepeHrlr.raJrbHrx ypanueuufi,
qrzcJreHHbrx MeToAoB 14 Ap.

[arruufi rcypc o6ecneqlzBaer 4amHefiruee r43yr{eHr4e Ar4cr\vnilvrr <MateuaruqecKoe Mo-

Aenl{poBaHue>, <Teophrfl vrrp I{ I4ccneIoBaHLIe onepa\uit>> u flBrfl.ercfl,6a:osrna AIrfl u3yLre1vrtr

cn erlr4anbH bD( Ar.{ crlr4rrJrHH.

3ua.Hua, [oflyr{eHHble B paMKax v3l.trcHnfl. Aausofi Ar4crlr4nnl4rlbr, Mofyr 6mrr npuueue-
HLI lns Hartrcalutr ernycxnofi r<n aruarf zxaqz onno il p a6 oru.

3. I{OMITETEHIITTU OEyIIATOIIIE| OCfl , @OpMI4pyIrMbIE B pE3yJnbTATE

O CB O E HVlfl IVICI\ I,III JII4HbI (M oAyJLfl )
B pe::ylrrare ocBoeHLI.s ALIcqIrnJIIrHu o6yrarorquitcx gotnt<eH oBJraAelb cne,4yrour.rMrr r(oMle-

TE}IIIWMI4:

- cuoco6uocrb I,Icrorlb3oBarb 6agoerre sHaHH.f, ecrecrBeHHbx HayK, MareMarr4Kr4 u uucfopvarnrcn,
ocHoBHbIe tfarru, KoHIIeIIII4I{, rpI,IHIIunbr reopufi, cBr3aHFrbx c nputgraAHoft lraretrarurcofi u rarr-

$opvar:urofi (OilK-1).
- cnoco6uocrb IIoHtr'IMarb, coBepllreHcrBoBarb r.r rpr{MeH.f,Tb coBpeMeuHrni Marer\4arv.{ecKrzfi a[ra-

par (lIK-2).
B pesynrrare ocBoeHus. rtrct\vfirJll4Hbr c'ryAeHT Aon]r(eH AeMoHcrpr4poBarb ocBoeHrre

yKa3aHHbIX KoMrIereHIIufi no AecKpl,InropaM (3HaHufl, yMeHHfl., BIraileHr4fl)), B coorBercrBr'rr4

C TeMaTI4r{ecKI'IMI'I MoAyJIf,MI{ AIICIII4IIIIHLI, IIpI4MeH,{TL IIOJIyqeHI]bIe 3}Ia}II4tI B noclleAylo-
rqeu o 6yue :r^Lrv rr np o $ ec crz o H alsnofi Ae.f, reJrbuo crr{ :



1)

a\L)

3uart: coBpeMeHHrrfi uareuaru,aecxuia. arrnapar; coBpeMerrHbre jfl3brrcr4 nporpaMMr4poBa-

rrufl.v t3bIKI{ 6as AaHHrx, ollepalll4oHHbre ctacreMbl, onel(TpoHr{ue 6m6lnoreKr4 rr [al(erLr
npofpaMM, ceTeBbre TexHollortrr4.

Yuerl: IzcIIoJIb3oBarb B HayrrHofi u no3HaBilTeJrluofi 4exre;6gqy6rTr{, a rau(e B corluanb-
Hoii c$epe npofteccraolraJlbHble HaBbIKrz pa6oru c rauftoprr,raur4oHFrbrMrr Ir KoMrrbrorep-

HIIMI{'rexHoJlofutMl{; [pI4MeHflTb uuporvrfi cneKTp MeroAoB pa3JrrrrrHbrx o6nacrefi
HayKI{ Arrfl paspa6otrcu v peank':,ar\uu rrMvrraqr4oHHbrx rrao4elefi; npuo6perarb HoBbre

HayqHble Ia npo$eccr{oHiurbHbre 3HaHLrfl., r4cnonb3ys coBpeMeHHue o6pa:oBareJrbHr,re u

uu$opuaqnoHHble rexHonoruu; paspa6atbrBarr, MareMarr{qecKrre MoAenr4 1ru rpe6ye-
MLIX B UIMI,ITaUI,IOHHITX MOAeIAX paC.rdrOB; rrprrMeHrlTb B upotpeccuonaltuofi AegTenb-

Hocrl{ coBpeMeHHbIe .fl3bIKId nporpaMMr{poBaHr4r Lr r3brrfl4 6as Aauurrx, onepauuor'rHbre

OLICTeMLI, SJIeKTpOHHr,re 6Z6IUOTeKI4 LI fIaKeTbI rIpOrpaMM, CgTOItr,Ig TeXHOJIO|I4L{.

BnaAerL: HaBbIKaMIz pa6our c lepcouanbur,rM r(oMrrbrorepoM r(a]( clleAcrBoM o6pa6ornrz

Lr anuru3a un(fopnraql4u; coBpeMeHHbIMr.r -f,:ibrKaMrr nporpaMMr4poBaHr,rfl Arrfl, peanv3ar\uvr

IrMr4TarllroHnrrx vroAenefi .

4. CTpyKTypA r{ C OAEpXArrr{E Ar,ICqU[JIr,II{bI (MOAyJITI)
O6rqa[ rpyAoeMl(ocrb AI4cIII4rIJIrzHbr cocraBJrrer 5 sa-{erutx eAr{Frr{]L 180 .{acon.
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JIEKIII4LI
Jlenqrau 1. Bne4enue. llocranoBKa 3aAaru olrrr4Ma3arluu.Klaca,uburauun 3aAar{ MareMarurre-

cKoro rporpaMMr.rpoBaHr{{ (2 uaca).

JleKIIuq 2. Merogu MIrHI{MI43aIIuu QyHrqzft o4uo'ft uepeMeHHofi. Itnacorz.recnufi ueroA. Me-
TOAbr Ar4xoroMrrrr, 3oJrororo ceqeHlr.f, (4 uaca).

Jlletcqus 3. MeroArr Mr{Hr4Mr43auura Synrcqufi o4uoft nepeMeHHofr. Meroa JroMaHbrx (4 uaca),

Jlexqus 4, Mero4rt MI4HHMT{saqrzu QyHrqzfi oAuofi repeMeHHofi. Brruynnr,re clynrcqrau, Merol
KacareJrbH brx (4 uaca).

Jlerqlrs 5. Merolrr MI{HI{MlI3aIIrara $yHxqraft uuornx nepeMeHHbrx. llocranoBxa 3anaqu.3a1a-
r{a Ha 6esyclonnrrfi excrpeuyu. Klaccraqecxafi MeroA (4 uaca).

Jlenqus 6. MeroArr MI,IHIzMrI3arIuu Qynrqnft vHornx nepeMeuHbrx. MeroA MHolrflzrerreft IIa-
fpar{x(a (4 taca).
JIeKIIHn 7.3a4a'an BblrlyKnoro nporpaMMLrpoBaHr4rr. Ce4lonaa ror{r(a. lfeopenrm Kyua-Taxxepa
(4 uaca).

Jlerqun 8, r{rzeneunble MeroAbr MrzHr4Mr43aqran Syrrxqnfi uuorux repeMeurrbrx. MeroA cnyuarZ-

HOro [or4cr(a, fpa4ueHTHbre MeroAr,r. MeroA Htrorona (4 uacon),

Jlenqun 9. Hvcnennble MeroAr,I Mt4HLIMT{3aqrau $ynrcqrzfi uuorux rrepenreHur,rx. MeroA [oKoop-
AI,IHarHofo crycKa. MeroA MHolls4reJrefi llarpanxta. Mero4 urrpaSurx cpyHxqzfi (4 wca).
Jlenqns 10, 3npucu4rrecKlze MeroAbr. fener[.recKr4e anfopr4rnrsr. Mypaunnutrfi anropurl,t (2
uaca).

JIAE OPAT OPHbIE 3 A}J'.ITVI'I
Jla6oparopuan padola Nbl. MeroAu Mr4HrzMrr3arlura cpyHxqufi o,qHofi nepeMenHoii. Mero,q.qra-
xclToMI{I4, I4eroA 3oJlororo ceqeHl4fl (4 uaca),

Jln6oparopuan pa6ora J\!3. Mero4u MHHIrMr43arIur.r (fyuxqraft oluoft repeMeuHofi, MeroA:ro-
MaHbrx (2,nca).
Jla6oparopuan pa6ora J\b3. MeroArr MI4HI,IMr43arIHra tpyHxqrzfi o4Hofi nepeMer{Hoft, Meror rca-

careJrbHbrx (2taca).
Jla6opatopuan pa6ora J\b4. Meronrr Mr4HrzMr4sarluu fryurcqrafi rrlnorux ilepeMeHHbrx, fpa4a-
eHrHbre MeroAbr (4 uaca).

Jla6oparopuan pa6ora J\b5. r{ncrenurte MeroAbr Mr4HrrMr43aqrzrz Qynrcqaft nanorzx 1tepeMeH-

Hrx. MeroA rroKoopAr{HarHoro cnycKa (2 uaca).

Jla6oparopuan pa6ora Nb6. tlucreuHrre Merorbr Mr.rHr4Mr43aquu Synxqnft nruorux nepeMeFr-

nr,rx. Mercr4 rrrpa$ur,rx (fyHr<qait (4 uaca).

5. OEPA3OBATEJIb tIbIE TEXHOJIO|I4I4
[tt:t gocrwl(eHl4.f, nnaHLrpyeMLIX pe3ynbraroB ocBoe:nutr A:aeL\vur.rHBI rroroJrb3yrorcrr

cneAyroqr4 e o 6p as on areJrbHbre rexHo Jrorr4r4 :

- uu(foptvrar{r4oHHo-pa3Br4Barorlr4e rexHonorr.rn;
- pa3Br4Baroque npo6leuno-opr4eHTr4poBaHHbre rexHoJrofr4rr;

- JrrrrrHoorHo opr4eHTLIpoBaHHbIe rsxHoloruu o6yuenux.

Mcro4rr Jlexqus
Ila6oparopurre

3aHfl"Mf,
CPC

Mero4IT -r + -r-

Pa6ora B KoMaHAe -r



Case-study +
flpo6neruuoe o6yveuze + +
I(onrercruoe o6yueHrae T -r

O6yueuze Ha ocHoBe

OII6ITA
+ + +

VugunuayatLsuoe o6y-
qEHTIE + +

Mer4,qracqunJrr4Hap Ho e

o6yueuue
+ + +

OnepeNarorqaf, caMo-

cloflTeJrbHa.r pa6ora
-t-

B pauxax I{3freHI,Ifl AIToIIIuII,IHrI Bo3MoxHo npr,rMeueHr.re rxr4poKo cleKTpa o6pa:ona-
TeJIbHbx rexHoJlorl{fi: nerquoHHo-ceMl4Hapc]Kas. cLrcrerraa o6yuenu'- ('rpag,uqr.roHHEre neKrlrroH-
HbIe rr naSopatopHble 3aHf,TI{x); case-study; rvrero4 npoeKroB; o6yreuze B Marbrx rpynnax; Ma-
crep-KJlacobl; rIpI4MeHeHIre MyJrbrr,rMeArra rexHonorurft (upone4eHrre JreKrlr{oHHbrx zanstufi, c
rIpI,IMeHeHIaeM KoMrIbIorepHbIX rlpe3eHTauraft u AelvroHcrparlrroHHbrx ponr,rnoB c noMotrlbro [po-
eKTopa v.trr4 3BM); TexHororl{s pa3Brrrtrs. Kpt4TuqecKoro MsrrrrJreHuq; uu$opnrarlr4oHHo-
KoMMyHI4I{:aIIZoHHbIe rexHoJloruu (npzueneuve rau$opMarlrroHHbrx re.KHoJrorufi, plt MoHr4To-
prrHra reKyrrlefi ycrreBaeMocrrr cryAeHroB r{ KoHrponr snanwft).

6. OIIEHOqHbIE CPEACTB A TJIA TEKYIIIEIO KOHTPOJI.fl YCTIEBAEMOCTtrI,
fIP o MEXtyr o qH o fr ,tr rn c TAIII4I,I r o I,IT o rAM or clt o EHLtfl AI4 c IIu -

IIJII4HbI U YqEEHO.METOAIIIIE CKOE OEECIIEIIEHI4E CAMO CT O'ITEJIb.
HOII PAEOTbI CTYNEHTOB

TEKYIIII4IZ KOHTPOIIb
Texyrqzu KonrponeM yc[eBaeMocrLr flBrrfle't:cr 4eficrnyrouas B yHr4Bepcrrrere crzcreMa

pefirranr-r<oHTpoJrfl.

1.

2.

Kourp o.rrrubre Borrp o crr n pefi rrrnr-KoHTp oJrro J{'s I
rlocrporam Mr.rHr4Mr43r{pyrcuyto rocJre,4oBareJrbHocrb 4ux (pyHxrlmu J(u) : arctg(u).
HaftiuMHoxrecrBo IJ* scex rorreK Mr{Hr4MyMa 4na Synrcq uu J(u):

r(u) ={v' -rl'u +r'

ll,u =L

flycrr (pyHxqur J(u):lllu2-tl-ll-11. HafuuBce JroKarrbHbre Mr{Hr4MyMbr AaHHofi Synrcqrzn z
OTBETZTb HA BOIIPOC: HA KAKI'IX OTPE3KAX OHA 

'IBJISETCg 
YHIIMO.4ATN;IIOfi:.

Perulrrr: J(u):sin3 (u)+cos3 (u) -) extr. ue [0; 2rJ.

6.

3.

4.

5. Peulrrr: , u+01 ) extr , u<= R.

u =0,
llprEnrecrra rrpl4Mep (fyurquft, yAoBnerBoprrcq[x ycnoBr4ro Jlunrruqa, Ho ]re rBJurorur4xct
yHl'IMoAanbnoft (ue MeHee tpex @yurcqzft). Otnerum Ha Borrpoc: yAonJrerBoprer Jrr{ ycJro-
szsl\4 Jlzulllraqa $ynrqrrfl.y]F^krMoraJrbnas. Ha orpesKe. Yrneplr4eHr4e AoKa3arb.



7. Pacciuorperb rlepBble ulecrb rrraroB Merora rroMaHbrx 4rrn rpynxqmu,I(u):llu2-11-t I ua or-
pe3Ke [-2; 2J npu Yuo el-Z;Z].

8. Hairt.uo6lacrr BbrrryKJrocrra Syurquu J(u):sin(u)+sin(2u).

9. Peurnrr,: J(u) = (** y+I)-F'-'s'*t") -+ r*t . s : (x,y) e E2 .

10. Peururr: J(u) = xy'zt (I- x -2y -32) -> extr o tt = (x,/,2) e E3 .

11. Penruru: J(u):x->min, ue{J , (J ={u=Q,ile E2:y-*;=O,r>0}.r.')
12. Peururr: J(u):x -+extr, ue(J, (J ={r=(*,!)en'z:xp +y't =0}, raep vqHarypanbHr,re

qI,ICJIa.

13. llpu KaKrrx a,

y=(x,y)eE'.
14, Haftlu o6tacru BbrnyKnocrlr Syur<qufi: J(u):sin(x*y-tz), J(u):sin(x2 -r1/ +221,

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

15. Ilpunecru nplrMep KoppeKrHo cdlopl,rynuponasHoft npr4KnaAHoft::tagauu orrrr4Mu3au4rr, c

HttrI4trLIeM He MeHee AByx orpaHuqenufr.. Vxasam K r(aKoMy Kaccy H T:zny orHocrrrcrr
cS opuynupoB aHHaf, 3a1aqa.

1,6. Hafir:u Muoir(ecrBo d - scex roqeK MrdHr4MyMa Syurqnrz J(u)=sinlnexp(-u')-l,nu
yHl4BepcanbHoM MHolltecrBe U: Rt .llocrpourr Mr4Hr4Mrr3r.rpyrcuue rroanaoouutarrunorl,
Nrx ,I(u), Koroparr cxoArzrcr K MHo)r(ecrBy d r4 He cxoAr4rc.f,.

17. Haftru MHolr(ecrBo d Bcex roqeK Mr4r{r4MyMa rfynrc-

IJuuJ(u)= 1-cosl, 
"*p(-ut -^%)1, Ha yHrrBepcanbFroM MHo)r{:ecrBe (l : Rt . flocrpo-

LITI MI4HI4MI43I4pyIorII4e rlocJreAoBareJrbHocrrl AJrr J(u), xoropaq cxoAurcrr r( MHo)ngcrBy
(f uuecxoalrrc.fl.

18. Bsreecrz Qopnryny Art Bbrr{r4crreHtrfl. rroJro)KeHr4f, TorreK 3oJrorofo csqeHrr{ orpe3Ka la, bl.
19. Brucuurb Ha Karo4x orpe3r(ax Qyur<qul J(u) nnwercrr yHr4MoAaltnoft:

J (t) = al.,t' + bu + c, J (u) = ^{lul, 
I 1u1 = e", J (.u) = cos(a), J (u) = s h(u) .

20. Brlf,cHurr Ha KaKrzx orpe3Kax $yHr<qza J(u) nr,ruerc-r )r{r4\4oAzumn.ofi:

J (t) = au' + b u + c, J (u) = JVl, t (r) = e-'', J (u) =sin(z), J (u) = ch(u) .

21. Oqeslrm rocrotHHylo Jllrurrurta L l.trs. Syurcqnn JQ,)=-ut +2u2 +5u-2 ua orpesne l-
2, 31.

22. Oqennm nocro-flHHyro llznruzqa L lns Syur<qrara J(u):-2ut +6u2 -u+10 na orpesxe [-
2, 31.

23. Haftru uo6anrurrft nauuutr,tyrra $ynxqrau I ro MeroAy nocJreAoBareJrbuoro uepe6opa lnr
@ynxqrzz J(u) J(u)=-u' +2u2 +5u-2 Ha orpe3r(e l-2, 31.

24. Hafitu uo6alturrft vrraunnynr fiynxqun I no r,aerory [ocnenoBareJrr,Horo nepe6op a ilrtr
QyHxquu J(u)=-2u3 +6u2 -u+10 naorpe3l(e l-2,31.

25. Hafiru rorrKy MaKcr4MyMa Syurqraz (f(x)j>max)f(x)=Zxr+4xr-xl -2xl npu orpa-

lx,, +2x, <8
Hu.IeHz.f,x {

l2*, - x, <I2

b u c (pyur<qru J(u):ax2+2bxy+cy2,6yaer Bbrrryr(rra, nornyra?



26. Haftru rorrKy MaKcr4MyMa Qynrqzn (f (x) -> rnax ) f (x) = xr + 4xr+ xrxr-2*l -2x2, npu

lv t-)v 11)
orpaHrqeH nxx l": ' '-t - 

:'- .

f3x, + xr 3I5

27. Hain'u roqKy MaKcr,rMyMa Syurcrlr.rz ("f (x)-)max)f (x)--xi -x3+xr +8x2 npr.r orpaHli-

lxr+ x, <7
IIEHZ.IX {

lt, '5
28, Haft:ru rorrKy MaKcHMyMa (fyHxrlzu (f (x) -> max ) f (x) - -2*, +Bx, - *i - ri ilprr orpa-

lx, +2x, <12
HI,II{CHHfl( <

L-'' + xz) 8

29. Haft:ru rorrKy MaKcr.rMyMa Syuxqurz (f (x) -) max ) f (x) = (x, - 3)t +(xr- 4)' upa orpa-

Qx, +2xr> 7
HI,IqeHUt)( i

[10x' -xz ( 8

Konrp o.ur,Hbre B orrp o cu n p efi u.rHr-Korltp olro Jl{b2

1. I{aftru Bce roqKl4 JIoKaJIbHoro 6e:ycronHoro Mr{rrr4Mrya y cneAyrourax $yHxr1ufi.

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

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

3, -f(xt,xz) : 6i2 a xz + 2)t -*,t;
4. .f(xt,xz) : (xt - 2x22 + I)2 + xt;

J. f(xt,xz) : 6/ * *rt * l)t + *,t - xz2;

6. f(xt,xz) : @/ - xz2 t 4)t + *,t;

7, f(xt,xz) : (xt2 * 2x2 -t I)2 - 4x22;

8. f(ct,xz) : (xt + x2 + 3)2 -xt 4- 2xz;

9. f(x1,x2,y): (x, + 2x2-4)2 + (x1 + *r)t * (*r-5)t;
10. f(x1,x2,xs): (xt-2x)t + (xz-2x3)2 + (*r--4)t;

11. f(x1,x2,x): (xt-2*)t + (xz-2x)2 + (x3-2x1)2 + (x1-l)2;

12. f(x1,x2,xs) : (xt -r 2x2 * 4x)2 + (xt -xz + 1)2 + (x2 * xj- l)t;
13. f(x1,x2) : *,t * 2x12 + xfi2 t 2xt - xz2 ;

14. f(xt,x) : 2xf -xt2 r- 3xtz-xt + 4x22;

15. f(xt,x) : xr3 + 5xt2 - 8x4z-xt + 4x22;

16. f(x1,x) : l0xt2 -xt3 -r x62 r y22,'

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

18. f(a1,x2) : xt(5/3xt2 -xt - I) + x2(2x1 + xz)i

19. f(x1,x2) : xt(-xt2 -t xt + 4) + x2(2x1 + xz),'

20. f(xt,x): Sxt(xf a xt I) + 3xz(xt + xz);

2L f(x1,x) :2xt(xt2 + 2xt - 3/2) + 2xz(xt + x2);



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

23. f(x1,x2) : 2xt(2xt2 + xt - I) + 2x2(x1-xr);

24. f(x1,x2) : *,(l - xt2 + 6xl - x2(x1 + y2).

2. Peuzm cJreAyrotq?re sa1arrvr Ha ycnoBHbrft rrlranuuyrit.

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

2. (xt + 2xz- t)2 + (x1+xr)t - min; x1:_ xz: l.

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

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

5. x1 -v x2 -)min; 2x12 + xz2 :4.

6. 2xt * xz -+min; 2xt2 I x2z:4.

7. xt --+min; (x1 + xz)2 + xr2 : I.

8. xt --x2 -)min; x12 + yr2 : 1.

9. xt2 -t xz -)min; xt2 + x22 : l.

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

I l. xt2 + 2x22 -) min; x/ + yr2 : 4

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

13. (x1 -xz -l 4 - 1)2+x22 )min; xt t xz * xs.= l.

14. (x1 - 2*)' + (x2 + *r)'-min; xt 4 xz + xs == l.

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

16. (x1-x)t + (x1 + *r)t +min; x2 -t x3:4.

17. (x1-xz-t 4 + l)2 -)min; xt r xz a xs: l, xt _ x2_ xj:2.

18. (x1 + *r)t + (x1 + *r)t umin; xt -t 2xj : 4, x2 + 2xs : 6.

19. (xt + 2xz * 3xj -l 4)t -+min; x1 1 xz + x3: I, 3x1 + 2x2 + xs: 0,

20. xt 1- 2x2 * 3xs ->min; xt2 + 2x22 t x32 : 1.

21. x1 -xz * xj tlflin,'xt2 + xz2 -xs: l.

22. x1 a xz + xs )min; xt2 + xz t xs: L

23. x12 * x2 -t xj )min; x/ + 2xz -t q : L

24. xt2 + x22 ->min; x1 + xz t xs2 : L

3. Hafrtu Bce roqKu JroKaJrbHofo yciroBHoro MrrHr4MyMa y cneAyrorqrzx (fyurqufi

orpaHurreHus. x>0.

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

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

3. -f(xt,xz) :612 + xz r 2)t -r,t;
4. -f(xt,xz) : (xt - 2x22 + 1)2 + x1;

npvl HanvlfuI4



J. .f(xt,xz) : &1 * rrt * 1)2 + x/ -xz2;

6. .f(xt,xz) : (xt2 -xz2 -t 4)t + x/;
7. -f(xt,xz): (xt2 * 2x2* I)2 -4x22;

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

9. f(x1,x2,g): (xt + 2x2-xj)2 + (x1 +*r)t * (*r-5)t;
10. f(x1,x2,x) : (xt - 2x)t + (xz - 2x)2 + (*, - 4)';

11.f(x1,x2,x): (xt-2r)'+ (xr-2x)2 + (xs-2x)2 + (x1-J)2;

12. f(x1,x2,xi : &t -r 2x2 4- 4x)2 + (xt -xz'r 1)2 + (xz 1- xs- l)' ;

13, f(x1,x2) : xf + 2x12 + xfi2 -t 2xt - xz2 ;

14. f(xp) : 2xf - xt2 * 3x4z - xt + 4x22;

15, f(x1,x) : *,t * 5xt2 - BxNz - xt * 4x 2,'

16. f(x1,x) : l0xt2 - xt3 -r x62 * y22;

17. f(x1,x) : xt3 -f xt2 - xtxz + xt + x22;

18. f(x1,x2) : x1(5/3x12 - x1 - I) + x2(2x1 a xz);

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

20.f(x1,x2) :5xt(xt2 + xt t) + 3x2(x1 + xz)i

21. f(xt,x) : 2xt(xt2 + 2xt - 3/2) + 2x2(-x1 + xz);

22. f(x1,x) : xt(- xt2 + 5xz) + 4x2(xt + 2xz);

23.f(x1,x) : 2xt(2xt2 + xt 1) + 2x2(x1-x);

24.f(x1,x2) : xt0 - xt2 -r 6x) - x2(x1 + y),

4. Penrutr cJleAyrotqvre sarartLr Ha ycnoBHr'rft uunuuyM 3aMeH.qs orpaFrr4qeHr.{e rr4rra (:, Ha

ofpaHl4qeH kre rwra ( 5>.

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

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

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

4. (xt - xz + l)t - x2 ) tfiin; 2x1 + xz : 2.

5. x1 r x2 -+min; 2x12 + xz2 :4.

6. 2x1 + x2 -)min; 2x12 + x2z:4.

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

8. xt -xz -)min,'x12 + yr2 : 1.

9. xr2 I xz ) min; x/ + yr2 : 1.

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

ll. xt2 + 2x22 .-+min; x12 + yr2 : 4

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

13. (xt -xz * xj- l)2+x22 -->tnin; xt -r xz * xs: I.



14. (x1 - 2x)' + (x2 + xs)' -) min; xt 1 xz + xs : L

15. (x1 'v xz + xj - l)2 +(xt - xz)2 -) min; xt -t xz - xs : L

16. (xt -*r)t t- (x1 + *r)t -min; xz 1- xs:4.

17. (xt -xz-r 4 + I)2 -)min; xt * xz a xs = I, xt * x2_ x3:2,

18. (xt * *r)' + (x1 + *t)t -min; x1 * 2xs:. 4, x2 + 2xs : 6.

19.(x1 *2x2-t3xj+4)t -+min; x1 1r,+xs:l,3x1 +2x2+xs:0.

20. xt -t 2x2 -f 34 +rnin; x12 + 2x22 + x32 =. 1.

21, xt -xz t x3 )min,'xt2 + xz2 -xs: l.

22. x1 -Y xz + xs )min; x/ a xz + xs : L

23. xt2 'v xz + xj ) min; x/ + 2xz -t xj : L

24. xt2 + x22 -> min; xt a xz + xs2 : l,

Kourp o.ur,Hbre B onp o cn rc peiiurHr-Korrrp onrc J'ft 3

Oqeuxa uo pefirznr-KoHTponrc J\b3 rpoprr,rrzpyerc.fl rro rrrofaM BbrrroJrHeHr4 tr u 3ar]\Lrr rra-

6oparopuux pa6or [pI4 orBere Ha AonoJlur,rreJrbHbre Borrpocbr. Terurr nadoparopnux pa6or:
- MeroA Ar4xoroMrzr.r.
- Meroa 3oJrorofo ceqeHr.rr.
- Merol JroMaHbrx.
- Meroa KacareJrbubrx.
- Mero4MHorrr.rreJreft Jlarpauxra.
- fpa4nerurnufi MeroAuarzcxopefiruero crrycKa.
- MeroA ycnoBHoro rpaAr,reHTa.
- MeroA rroKoopArrHarHoro cnycKa.
- MeroA rurpa@urx SynKrlrzfi.

Boupocr,r K gK3aMeHy

MareMaru.IecKa{ rlocraHoBKa3a1arrr4 orrrr4Mr43ar{uu. KnacczQrzr<ar1u-r 34uaq o[Tr{Mr43arlua.
Ocsoeutre olpeAeJleHut MeroAoB orrrlrMr43ar\vu. llocrauonxa salaLqv orrraMr43auvru Atrtl

$yrnrcquft o4uofi [epeMeHHofi . I(rraccu'recKufi MeroA.

Muuulalasaqrax Qynxqufi oAnoft nepeMeHHofi. MeroA reneHr4{ orpe3r(a rorroJraM ([u;<orovrarz),
Mzuuuusallut $yunqrzfi oluofi rlepeMeHHoft. Cuvnrerpr4qHbre MeroAbr, lVlerol Oa6onaqqu.
Muuutvtusaryux $yHxquft o.4sofi uepeueuuofi. CuvlrerparrHbre Me'ro.4br. Merol 3oJrororo
ceqeHr,rg.

MuHulrazsaqux Syurcqzft o4Hofi nepeueunofi. JlunrueBocrb $yurcqza. Oqeuxa KoHcraHrbr

Jluuruuua.

Muuutrlusaqua Syur<qzfi o,4uofi uepeneHnoft. MeroA rroMar{brx. Onucauue [uiroprTTx,ra.
r{ucreHuafl p eurkrga\vr MeroAa JroMaHbrx.

Mwuuwtuzaqu-a lpyuxqvrit oguoir [epeMeHHofi. Merol JroMaHbrx. Teoperua o cxoAr4Mooru Mero/{a
JIOMAHbIX.

MaHuIIvr4saqux Syurqnfi o4uoft nepeMeHHofi. Mero4rr nepe6opa, i\4eloAr,r tracorrBrroro r.{

rro cneAoBareirbHof o uepe6opa.

Br,nyrclue Synrqzu oAnofi repeMeHHofi. Heo6xoArrMoe r4 AocraroqHoe ycnoBlre Br,rrryKrrocrr.r

(tcpurepuft errulr<nocr:u).



Btmyxlue $ynr<qaz oAuoft nepeueunoft. Teopelru o HerrpepbrBHocrrr, fJraAKocrr4 u
JII{rureBo crr4 BbrrryKnofi Syurcqnu.
Bsuyxlrte Syurqr.rlr oAuofi [epeMeHnofi.. Teoperr,ra o Kacarelr,uoft, CreAcreue 'reopeMbr o
racarelruoit.
Bornyxlrre SyHrqIzu o4uofi uepeMeHHoft. Teopenra o Mr{Hr,rMyMe Bbrrryr(Jroii $yuxuran.
Bt'nyrlrre frynrqvrz oAuofi .ngpeMeuHoft. CeoftcrBa BbrrryKnnrx Syurqufi. Heo6>co4r4Mbre 14

AOCTaTOqHbIe yonoBrrr Br,InyKJIooTIL

M,tzunuusaqrax fryuxquft oAuofi lrepeMeHHofi, Merog KaearerrbHbrx. OnucaHr4e anfopr4rMa,
To op err,r a o cxoAr4Mo crr4 MeroAa KacareJrb Hbrx.

flocranosKa :araltLr orITI4MLI3arluu [Irfl Qyuxqrzfi MHofux [epeMeH]rbrx. OcriosHr,re

orlpeAeneHrzx. 'Ieopeubr o cy[IecrBoBaHrrrr Mr{Hr{M)/Ma @yuxqrarz MHorrTX nepeMeHr-rbr,K,

Kraccu'Iecxafi uero4 peIxeHI4{ 3aplaqv ycroeuori u 6esyclonHoft ol:ruukaar\uv 4nr rfyurcqafi
MHOTUX nepeMeHHbrx.

Mero4 MHollfl4'reJleft JlarpaHrxa orlTl4Mr43aqrzu rfyHrrqufi lrHorzx flepeMeH]l;rx.
B r,ruyrmrr: MH olr(ecrB a. O cnoeHrre onp eAene Hrrr, kr ce o fi crn a,

Br,ruyxlr'te tlryur<qun MHorax [epeMeHHbrx. Teopeua o MrrFrr4MyMe Bbl]yKnoft rpynxqrara,

Burnyxlrre Qynrqnu MHofrrx nepeMeHHbrx. Kpurepufi nr,rnyxlocrr.r.
Bt,myrnrre Qynrquu MHorr.rx [epeMeHHbrx. Kpurepzft ourr.rualbHocrrz,
B;rnyutri: Synxquu MHofvx [epeMeHHbrx. Cuoftcrea Bbrnyr(Jrr,x rfyrlxqaI M]ror.r4x

nepeMeHHr;rx.

llpoexqzr roqtfl4 Ha MHolr(ecrBo.

3a4aqa BbInyKJIofo tlporpaMMapoBaHrzfl. CeAroeas rorrKa (fyurcqraz Jlarpaulta. Heo6xoluvsrii
r.r,Io craror*rr,rft upuslt aK ceAJro B o fi roqKla,

3aAa'ra BbIrIyKJIofo nporpaMMl'IpoBaHr4q. Bsauuocnssr ee perueHrrfl c ceAroeoft roqroit.
3a.gaua BbrrryKnoro nporpaMMr4poBaHrz.s. Teopeutr Ityua-Taxrepa.
rlzcleuurle MeroAbI orITLIMI43aIIr,rra Synxqzfi unorux [epeMeHHr,rx. Odua.rr u1etr rpaAueHT]rrJX

MeroAoB. Cnoco6tr nrr6opa ruafa MeroAa.
r{uclennrte MeroAbr orITLIMI43aIIura (fynxr1ufi unorux nepeMeHurrx. fpaAueursrrft MeroA
n aucxop efi [rero crrycxa. f eou erp u.uecxuir. cMbrcJr.
r{ucleuHue MeroAbI orITI4MId3aIIIILI SyHrcrlufi MHorlrx uepeMeHrrr]rx. Merol npoeirquii
rpaAueHTa. feouerpu.recxufi cMbrcJr.

9ucleHHtre' MeroAbI onrlrMlr3aIII4Ir SyHrqrifi Mlrorr4x rrepeMeFrr-rbrx. Me'r'oA ycJroBr,rofo

rpaAr4eHTa. f eouerpu.recxufi cMbrcr.
r{ucneuurre MeroAbI orITI4MI,I3arIuu Synxqnft nuorux nepeMe]rnr,rx. Meror Fltroroua,
r{ucneunrre MeroAEI onrrlMl43allrzu Synxqnfi rrHorrzx nepeMeHHbrx. MeroA noKoopAr4HarFroro
cnycKa. Teopenna o cxoAr{Mogrr.r MeroAa rroKoopAr{rrarHoro cnycKa.
9nclenHr,te MeroAbI onrl4Ml{3aur4rr r}yunqufi MHofr4x rrepeMerrHbrx, Mero4 l,rnonrzreneii
Jlarpanxta.
rlzcneuurre Mero.4LI onruv.n3arJvru SyHrcrluft MHofux rrepsMeHubrx. MeroA urpacfnrx
fyuxquft. Onucanue anropr.rrMa.
r{ucleunrre MeroAbI onrnMl43aulzu Qynxqufi MHorrrx repeMeHHbrx. Cxo4rzuoc'rr MeroAa
Itr:rpa$Hrx Qyrrxqufi,
r{ncleuHtre MeroAbI orITI,IMLI3aIIuu Synxqrafi MHofr4x rrepeMer-rr-rbrx. Mero,qrr clyuafinoro
IIOI4CKA.

r{prclennrre MeroAbI onrI4Mlr3allrau (pynxqufi uuorux nepeMeH}rbrx. 3apncruqecKr4e MeroAL,i.

f euerzqecKl{e anropr4nmr, ItolrnoHeHTbI ferrerr4qecKofo aJrroprrrr\4a.



r{ucleunrre MeroAbI onrl4Mr{3arluu Synxqzfi unclrux [epeMeHHbx, SapucruqecKrre MeroAbr.

f eneruqecKrre aJrropr4rnatr. Onep aropbr f eHer[tre cr(o ro anropr4TM a.
rlucnennue MeroAr,I orITLIMIr3arIzu (fyurcqufi uuorux [epeMeHHbx. Sepucu4rrecKue Merorbr,
lenerra.{ecxlze anropl{ruu, Hacrpofixa uapauerpor} reHsrr4rrec oro aJrfoprrrMa.

Eoupocr,r AJrrr rrp oB epr(u candocroflTeJrbrr ofi pa6 ornr
1. fiafire onpeAeJreHrre yHrzMoAalruofi Syuxqrarz.
2. Karuu o6pa:onr B MeroAe ALIXoroMr4r4 rapaHTr4pyerc.fl nonaAaHr4e 'roqKn MuHuMyMa u* tj

f,1 -7orpe3oK lok, bkl rp, mo6ou k > 0?
3. r{erra orurrae'rcfl. MeroA Ar4xoroMr.rn or Mero.rla 3orrorofo ceqeHtarr?
4, flouevy B MeroAe 3oJlororo ceqeHr4s, HaLrzr*atr co nropoft Lrrepar\u;r4) ueo6xo4ul,ro Br)rr{r4c-

JI-f,Tb roJIbKo oAI4I{ pa3 3HarreHue $ynrqu" Jl") BMecro AByx B MeroAe 4zxo'rouuu?
5. Kaxofi I43 paccMorpeHHblx n na5oparopuofi pa6ore Mero.4oB cxoAllTc.s 6lrcrpee u nouelty?
6. flaftte olpeAeneHr4e nr{nlrr4rlenoft t|yHrqnrz.
7 . f eoue'rpuu ecKafl. r{HTepnp erarlrr{ irr.rrrIuurleB o crr4 0 yurcqun.
8, By4er JII4 JIoMaHHafl IrLrHLrs., lorr{aeMag rrprz rroMolrlr4 MeroAa noMaHHbIX, nepeoer(arb rpa-

(prax Syuxr;,uu J(u) r{ ror{eMy.
9. K .renry Mo)I(er rIpI4BecrI4 3aHn)r(eHHa.fl orIeHKa KoHcraHTbr Jluunruqa u toueuy?
1 0.,{afire orpeAeneHr{e BbrrrynJroft cpyHr<quu.
1 1 . f eouerpuqecKar r{HTeprrperarlr4fl Bbrnyr(noft SyHr<quu.
12,Bcsxax JIr{ ((JIrI[nnIIeBa) $yuxqux flBlrfle'rcfl, nrruyxlofi, a naoSopor, Bcrrr(afl nrz r]brnyr(Jrat

$ynxqax flBilserafl. (nr4nurzueeoft) u novelry? 
^. (",\13. Karcupr o6pa^:onr orrpeAertrterc.f, ror{Ka uk+I 

norne rocrpoeHr.r{ JroMaHr{ on 8k("/ u *rrol.
xacare.nrnrx?

I 4. . fiafrt e o rp e,AeJr eHr4 e rp aAr.i eHra S yurqrzu.
15. B raxyro cropoHy HarrpaBneH BeKrop rpaAr4eHra.
15. r{ertr orJlrlqaerc.f, MeroA ycnoBHoro rpaAI4eHTa oT MeToAa naucnopeiilrefo ctrycxa? fltn rca-

KOIO Knacc a 3a4aq r,rcnonrsyeTcs MeTo.4 ycIroBH of o rpa4ueHra?
7 7 . [aftr e orp eAeneH Hfl BbrrryKn oro MHo ]r(e crB a.
18. [oxancrare, rrro orpe3oK l.BIlflercg. BbIlyKJrbrM MFror(ecrBoM.
19. Hro raKoe BcrloMorarerlbHoe npu6lzxeHl{e B MeroAe ycJroBHofo rp€}Ar4eHTa u ilnn qero oHo

rzcnolrsyercn?
20. floueuy k +1 rryu6,rII4)ICeHI4e, ronyqaeMoe no $oplayrrc MeroAa ycnoBHor-o rpa4r,reHra, Fre

BbrxoAIzT 3a rrpeAeJlbl BrIIIyKIIOIO rr.rUOrXeCrna U ?
21. Onwtmre HAerc MeroAa rroKoopAr4HarHofo cnycKa.
22. f eorraerpzuecrufi cMbrcJr MeroAa noKoopAr{HarFrofo cnycxa,
23. flpunegnre Soprr,ryny nepe6opa Koop.qr4HarHbrx HarrpaB tevuit,
24 . Hr o Ha3brBaror y4avHoft wr ep wlneit?
25.8 xatcnx cnyqaflx BbrrroJrH.f,ercr 4po6neHue rnara?
26. Karcoso ycnoBr4e cxoAr4Mocrv lreroAa?
27. [aizre xapaKTsplzcrl4Ky Merora noKoopAkrHarHoro crrycKa B cpaBr]eHnr4 a tpar,r4er{rHbrMr4

METOAA.MIZ.

28.fIpune2lI4Te rIpeLIMyIrIecrBa rr HeAocrarKrz MeroAa rroKoopAr,rHarHoro crryc6a,
29. Onumutre r4Aero MeroAa urpa(furrx Syurcquft.
30. [afire onpeAeneHile rurpadlHofi Synxqrau.
3 1 . llpzne2lrlre npr{Mepsr urrpaSutrx $yHr<qnfi ?

32, Kaxuira o6pasorra peruaerc{ BcrloMofareJrbHarr 3a1aqa B Mero,4e urrpar}uux r[yurquri, rcarofi
cuoco6 npr4MeHeH e 4aunofi pa6ore?

33. Kar<oeo ycJroBr.re cxoAr4Moertt lreroAa?



34.fiaftre xapal(repl{crl{Ky MeroAa rurpaQurrx $ynrcqufi B cpaBFrer{r4rr c paHee paccMorper{rrb]-
MI{ Me'rOAaMr4.

3.5. llprEnegr.rre rrpeuMyurecrBa rz HeAocrarKr4 MeroAa urrpacpurx @ynrcu:vft.

OB'bEM CPCVI PACIIPEAEJIEHI4E IIO BI4NAM YT{EEHbIX PAEOT B qACAX

Bua CPC Koruqecrso qacoB

Pa6ora c JreKIII4oHHbrM Marepl{€uloM, caMo-
cTorTeJlr,lr o e II3TIeHIIe OTAeJIbHbIX TeM Ar{C-
qfinnr4Hbr; rror4cK ra o6:op Jrrrreparypbr r,r sJreK-

TpOHHLX I4CTOTIHHKOB; rITeHI4e I4 [3yrIeHI4e
yqe6nzxa u we6nnx noco6ufi.

.)u

llo4roronrca K rrpoBepoqFrbrM pa6oraM '20

B srnolueur,re AoMarxH ux zaga:rtuit, II oAf oroB -
Ica r ra6oparopHbrM gaHrrI4sM 40

I,lroro 90

7 . yqEEHO-METOAI4rrECKOE I4 I4H@OPMAIII4OHHO]E, OEECIIEI{EHIIE
Atrcquurr4Hbr (M oAy Jrrr)

a) ouroeuafl nureparypa:
1. Mero4r,I o[TI4MI43aIII{I4 14 TeopI4I{ ylpaBneHtrfl', MeroAr,rqecr(r4e yr{a3aHlzrr K carvlocrorrerrbHor-i

pa6ore rlo AIzcIII4rInI.{HaM <Mero4ri onrr4Mrz3arlnu>, <MareMarr4rrecKl4e MeroAbI Teopr4u yrrpaB-
JIeHIr.tr) - 3nexrpoH. TeKcroBblg AaHHbre.- Jlnueqx: Ilunerlr<uft rocy21apcrBeuurrfi rexHu.lecKtri,r
yHzBepcrrrer, 3EC ACB,2013.- 18 c.

2. CecnanuH A.W. VIccleAoBaHVe onepaquft rz MeroAbr otrrr4Mr43auuzr: yue6noe uor;o6uel Cecna-
nuu 4.I4., Cecnasl4ua E.A.- SnerrpoH. TeKcroBbre AaHHbre.- N[.: V.re6no-r\,{erorHqecr(r4r-r
rIeHTp uo o6pasonaHr4ro Ha )r(eJre3HoAopolrGoM TpaHcrropre,2015,- 2.00 c,

3. KasauoKa.fl O.B. Moaerrr4 14 MeroAbr orrrrlMr4sa\uu, flpaxruryvri y,{e6soe noco6ue/ Ka:ascxaq
O.B., IOn C.f., Anrcona O.K.- 3rerrpoH. reKcroBbre AaHFrbre.- Ilonocu6rapcr: Flonocu6lp-
crrEft r,ccy4apcrBeHHbrft :rexnzqecrnfi yHunepcrrrer, 2012.- 20 4 c.

4. Amerlcos A.B. BneaeHl4e B MeroAbr orrrrrMrr3rrrlnu: yre6uoe nocodue/ Arrerrcoe A.B,, 3apy-
6un B"C., Itauargurcos A.H.- 3nexrpoH. TeKoroBbre AaHHbre,- M.: Gtusaucbl 14 crarr4crzr(a.
2014.-272 c.

5, Mero4u otrrI4MI{3aIIuu: yue6Hoe noco6ne/ O.A, Baczllena fz al,J.-- Slexrporr. reKo.rollLre

AaHHbIe.- M.: MocxoecKlaft rocyAapcrBeHnr,rfi crpoaTenbHrfi yHznepcnrer, 3EC ACB, 2014.-
96 c.

6) 4ononnureJrrHar nr,rreparypa:

1' Cyxapen A,f. Kypc MeroAoB onrI.iMI,I3aIIzu f3renrponnrrft pecypc]:yve6uoe noao6wel Cy-
xapeB A.f., Tuuoxon A.B., (De4opon B.B.- Slerrpou. reKcroBbre IaHHbre,- M.; Otr43MA-
TJIllT,20IL-367 c.

2. Pogoea B.H. MeroAbI onrl4M!rcarJutr f3nexrpoHnufi pecypc]: yue6noe noco6rae/ Posona
B.H., MalcclzMoBa I4.C.- 3lexrpou. reKcroBbre Aar{Hbre.- M.: Poccaiecxuit frrnBepcr4rer
Apync6;r HapoAoB, 2010.- 112 c.

3' flaurerreee A.B. MeroAbI orlrl{Mr43aw4u l3nexrpouurrfi pecypc]: yue6no e nocolwelllanre-
neen A.B., Jlerona T.A.- SlenrpoH. reKcroBbre AaHHbre.- M.: Jloroc ,2011.- 424 c.

B.) nep[oAplr{ecr(rde v3 [a]Hltrfl :



1. <IzIuSoprvraIIrIoHHbIe rexHoJIorr4u> ExsMecsqrmrft Teoperur{e crcufr u rpaKnaA}roft uayuuo-
rexHur{egKuil xypuan ISSN 1684-6400 llo4nzcHofi uuAenc 72656

2. Xypnan <EusHec-I4uQoplrarnrD - perleHszpyevmd Melr(Ar{cqr{nJrrrHapHbtfi uayvnrd xtyp-
HaJI, Bblrlycxaeulrfi c 2001 rola HaIIraoHaJrbHbrM r{ccneAoBareJrbcl(r,rM yHr4BepcqTeroM

<Brrcruax IITKoJIa oKoHoMI4KLI) (HI4y Bru3). A4uraHzorprapoBarrue xypHaJra ooyuecrBnr-
ercs Illxono fi 6lrsH ec-rzH$ opu ar uxu HVIY B III3.

3. Xypuan <Becruzrc VlucruryraeKor{oMuro4 PAH) -
4. Xypuan <B ec'rszx KoMrIbIorepHbIX r{ uusopir,raqrroHH[,rx rexuororprft >

5, XypHan <BecrHzlc MfY: onoHoMr.rKa)

6. Xypnan <Becrsux Poccuficroro gKoHoMr4r{ecKoro yHr.rBepcr'rrera }rrvr. flrexaHosil)
7. Xypuan <Becrnzx SraHauconoro yHrzBepcr.rrera)

8, Xypuan <Boupocrr 3KoHoMr4Kr,r)

9. Xypnan <BrrquclureJrbHbre rexHoJrorr4r4))

e) uurepuer-pecypcbr:

Pecypcl,l Anfl .qr4craHrlr4oHHoro ocBoeHr..rfl Kypca, pa3ruelleHHbre Ha cahte
www.cs.vlsu.ru.
Conpeueunrre uH0opvtaqrloHHble crrcreMbr AJrrr co3AaHvrs.vpeankrc aqur4 Ma.TeMarLrqecrlrx Me-
roAoB B 3rcoHoMrzxe u Sunaucax:
1" Mathcad - nporpaMMHoe cpeAcrBo, cpeAa Arrr nbrnoJrHeHr4s Ha KoMrrbrorepe pa3Hoo6pa:urx

MareMarnqecKllx I4 TexHI,IqecKI4x pacqeron, cHa6rteHlra[ npocrbrM B ocBoel]upr v B pa6ore
rparfa'recrnu uurep$eftcont, Itoropar npeAocraBJrrer rroJrb3oBarerrro urrcrpyMeHTbr Ar-fl pa-
6oru c clropnrynarvtr4, qr4clraMr4, rpafuxaur4 r,r reKcrarrapr. B cpeAe N4rlthcad /IocrylFrbr 6olee
corHl4 orleparopoB I4 JlorlIqecrcnx fryHr<qufi, npe4ua3HarreHHbrx llrr rrr4cJrellrroro r.{ cr4MBoJrr)-

Horo perrreHl{t MareMarurrecKrzx 3a4a'u parnu.rHoft cJro)r(Hocrrl (htlpllwww,ptc,com),
2. Matlab - BbrcoKoyponnenrrft .[3bIK Ir HHTepaKTLrBHas opeAa An-s rt'or]laMMr4poBaH .l,fl, Lr1rc-

JIeHHbIX pacrreroB lr Brrcyalrkrcarlnr pegyJrbraroe. C nordorqrrc MAI|LAB Molnrro alarrv3r4-
poBarb AaHHbIe, pa":pa6arunarl aJlfopl4Trvrbr, co3AaBarb Morlenv 14 rrpr,rJro)Ker{flrr

G1Iplhallab,ry).
3. Malpe -- oAHa Izg uan6oree [orryJr.f,pHbrx cr4cleM cr'rMBoJrr]Hbrx Bbrrrucreuvi4 odlaAaroulan

rrpeBocxonuofi HayvHoft rp a@uxofi (hIlplUUU, maplesoft, com),
4. Power Sim Constructor, Power Sim Studio - rporpaMvnoe o6ecreqerrr4e Powersim Br(11r0-

qaer s ce6s. pa3nI,ItIHbIe rI,IrIbI I4HcrpyMeHToB rrMr4Tarlr4oHHoro MoAe,rrr4poBaFrr4t

(htttrZpqlelsim.ru)
5. Anylogic Anylogic

(hup;rlulllrysayleetgJu)
6' BPWin - uorquuft lrHcrpyMeHr MoAenr4pol,aLrrrtr, pa:pa6oranur,rfi Qzpvrofi Compr-rter

Associates Technologies r<oropuff vcnorrsyercs Arrfl. anaJru3a, ror(yl{eHTapoBaHr{rr 14 peop-
taHn3ar\r4lr OJIO)IGIbIX 6usnec-npoqeccoB. Mo4e.nr, co3AaFrHarr cpeAcuBaMu BPwinL, rr03BoJrr-
er r{erKo AoKyMeHTI{poBarb pa3nl,Ir{Hble acflexTlbl Ie.f,TeJIbI{octu - ileftcrBl4t, Koropsle neo6-
xoAI4Mo rlpeArlpul{flT1, cuoco6rr I4x ocyulecrBileHr4fl, rpe6yrorqrz eot:. Anfl. 3Toro pecypcbr r4

ap. (h$plAlury.caesld.
I4urepuer-pecypcbl, 6a^gu Aannr,x, uu0opMarluoHHo-crlpaBolrHbre 14 rro?rcKoBbre cncreMrr no

TEMATI{K E II,ICIII4IIJII4HI,I :

1. httpj/'/umvr,expo-nenta.ru - O6pa:onarerr,nnrfi MareMarr4rrecrnfi nopraJr.

- TIHCTpyMeHT r4Mr,rTaIIrIOHIlOrO MOIeJrr4pOBaHHt



2' bltpluur&xlab{om - caftr 
-kx 

Jla6op uropuv. ornpanuax rosKa rror4cr(a uu(roprrraurau o

Hosefimux Haf{HbIX pa:pa6orr<ax e o6racr[ BbrrrrcJrnrelruoft MareMarr4r(r{, aBToMarrrca\trl4
MoAeJrr4p oB anlrs. 14 np o rp aMMHbrx rpo.4yKrax _kx IIa6 op aropuu.

3. www,tnathhelpplanet.com - HeKoMMepuecxufi MareMarr{r{ecruft rpopyna, Ha r(oropoM Mo)r(Ho

loryql,ITb KoHcyJIbraIII4Io Ir peanbHyro rroMorrlb B perxeHrzr{ rro rpar(Tarrecr(r4 lro6ovy no-
ilpocy, cB-f,3aHHoMy c MareMaruxofi u MHofor{rzcrreHHbrMr.r ee npuloxrerrvflMu,

4, www.csin.ru - O6pa^eonaremHrrfi rrHTepHer-npoer(T, rrocl.f,rrleHHr,rfi computer science a
cMelI(HbIM ILrcqu[JII4Hau. Mr'r (fopuzpyervr r(oMMbroHr'rru mo4efi, rrpo$eccr.roHaJrErro 3aHV-

Malouluxcs vnr4 Aar(e [pocro r{HTepecyroqr4xo.s ,4auuofi reuaruroft. Tarxce lmr co6upaeu
uucf opvraq[ro, HarrpuM ep, pyc cKo.[3 brqr]bre Kyp obr n o zn c[ opwr arrdKe.

5' IA.wJeoruar.ru - flopral, rrocBtrlleHlrr'tft raruru pa3AenaM MareMarr4r(r4, KaK Teopafi Bepo-
xtHocleft, MareMarl4rrecKatl crur:rrcrrrKa, Teoprz.f, MaccoBofo oSclyxrunal{zrr, MareMarr4qe-
cl(at re opua renerp aS una Lr IpyrIzM npI4 JIo)r(eH r4sM Te oprr u n ep olru o crefi .

6. http://edu.ru - (De4epanr,nrtfi ropran "Poccuftcxoe o6pasona:n:l,e", roll4ep)r(r4Baerrar,rft OfY
f Hrru llTT " zncp opur4 Ka" . Itaranor r{HrepHer-p e cyp coB rro np eAMe raM.

7, http://rwwv.mathtree.ru - [penonz4urrft r(araJror MareMarr4rrecro4x pecypcoB coAep)r(HT r4H-

(popnaaquro o xadle4pax, repcoHax, ny6rnraquxx,6n6tuoreKax, )KypHanax 14 r.rr.
8. http://rwwv.mathnet,nr/ - O6rqepoccuir,cxuir MareMarr4rrecruft ropraJr, npeAocraBrrrrc1qurl

pocct'tficxurvr u sapy6ell(HblM MareMarrrKaM pa3rr4rrHbre Bo3Molr(Hocrrzr B rrolrcKe unrfopnlauau
o MareMarr{.recxoft xIr3HI4 g Poccua,

9. httpl&]gAl6lmanuakg - Cafir, rocBflrueHHuft alropzrMaM r4 Mero.4aM rporpaMMr4poBa-
Ht4fl,.

10. http://www.ecsocman.edu.ru/ - O6pasoearemurrfi nop'ran - 3KoHo,VrzKa, oo{rroJrofr4{, N,re-

HC,{)I(MEHT.

11' http://r,wwv.fea.rul - llopran na6oparopLtu "BuqucJrrrreJrblrar Msxar-rar(a" rbus[Kqr\4exa1rr.rrre-

cKoro Saxynrrera ClI6flIV.

8. MATEPI{AJIbHO-TEXHZIIECKOE OBECIIEIIEHI4E
Ar4CrIUlJrr4Hbr (MoAyn {)

Jleruuonuble ayAI4TopI4rI, ocHarueuHrre rocrcoft (gnx rraera Ianr4 Mapxepa), srpauoM Ant
npoeKrlr{orrHbrx cr4creM, rrpoer(TopoM r4 uoyr6yxov.

Ay4uroprzlr rJrr, npoBereHl4 x ta6oparcpHbrx saurruft, ocnan,dnnbre ooape\4euubnvrr4
nepcoHarbHblMlr KoMIIbIorepaMI4, o6teAuHenHbIMI4 B rrol{aJIbHyro Bbrqr4cjll4TerrbFlylo cer6 ]1

yKoMrIJIeKlloBaI{HbIMIr ueo6xo4lzurnra cl{creMHbrM v npv r(JraAHLrM [porpAMMFIr,r]\,{
o 6 e cu eqeu LreM, ay Atrrop I,Irz B brrrz c JIu re Jr b H o f o rI eHTp a.



Pa6o'Ias nporpaMMa rucrrrrrnunbr coeraBJreua B coorBercrgrar,t c rpe6onauraflvru OfOC BC)

rro HarrpaBJreHrrro 0 1 . 03 . 02 flpuKnaanar MareNaaruxa z uudlopNaarraxa

Pa6ouyro rporpaMMy cocraBrrJr Aor{eHr r<a$e4prr Or4lIM Alpaxvu C.W.

PeqenseHT

(npe4cranurem pa6oro

llporpanarua paccMorpeHa

llporoxon Ib _ or
a oAo6peHa Ha 3aceranrara xa$e4prr OrzlIM
r'2.C215 ro4a

3ane4yrou1ufi xaSe4pofi A.parcernu C.M.
(OI4O, no4nrzcs)

Pa6o'ra-s [porpaMMa paccMorpeua u oAo6peHa Ha 3ase1aH\rvr yue6uo-ueroAuqecnoii rconrracculr
uanpaBJreHzx 0 1 . i03 . 02 flpuxlaluas uareuarara z uurbopvarnxa

llpe4ce,4a:reJrb KoMr4 ccr4r4 ApaxenaH C,M,

JII4C T TIEPEYTB EPXTAEHII'I
PAE O qETI IIp Of p AMMbI AI,I CqZIJII,IHLI (M O,4yJItI)

yue6nr,rfi ro4

foAa

3 ane4yrorqzfi xa(f e4pofi

Pa6oqas nporpaMMa o4o6peHa na

flp oro rcon 3 ace 1alvrfl. r<a(f e4pu Nb

yue6nr,rft ro4

(vrecro pa6oru, 4on an ucr)

(ozo, uo4nracr)

Pa6o'ras rrporpaMMa o4o6peua ua yue6ulrft ro4

Ilpororor 3aceralrrfl r<a(p e4prr Nr

3aee4yrorqufi na$e4pofi

Pa6o.ras [porpaMMa o4o6peua na

flporoxor sace4anvrfl. xa$e4pu No

3aee4yrouqufi xa$e4pofi

roAa


