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1. UEJIII OCBOEHUfl, AVIC\I4TIJII,IHbI
I-{enxuu ocBoeHr{r Aracrlr4nJrr.{Hu (uo4ylx) <Mero4rr orITI4MI43aIItrrr kr vccreAoBaHlre onepa-

qufi> sBrfirorcf o3HaKoMJIeHI4e cryAeHToB, o6yuaroqrrxc.rr ro HarIpaBJIeHzro <<Dyn4aMeHTaJIbHa-f,

uH(foprvrarnr<a u uu(popMarlr4oHHbre TexHoJrorvrD>, c MeToAaMI4, HaKOIIJIeHHbIMI4 S srOfi TeOpI4I4.

IlocleAnee o3Hatraer, qro cryAeuTbr rro oKoHqaHpru Kypca AoJIXHrI BJIaAerb HaBEKaMI4 rro peile-

Hr,rrc [prrKJraAHbx gKCTpeMUrnbHbIX 3aAaq.

Oanofi r,r3 xapaKTepHbrx oco6ennoc:refi conpeueuuofi grloxl,t sBJlflerct Bce Bo3pacraloilIee

BHr.rMaHr{e r npo6leuaM ynpaBneHr4fl.. Kar uuxorAa npexAe, oqyulaercr norpe6Hocrb B nnoAo-

TBopHoM rz e(pQexruBHoM r4cnoJrb3oBaHr.r[ upupoAHblx 6orarcrs, JIIoAcKpIX pecypcoB, Marepl4anb-

Hbrx Lt rexHr4qecKr4x cpeAcrB. Ha uareuarrrrrecKoM .rr3blKe raKl{e 3a1aqr4 Moryr 6urr c(popMynvpo-

BaHbr KaK sa1arrv orbrcxaulr.fl gKcrpeMyMa HeKoropofi $yunqzv ulu (fyuxql4oHaJla. B pesyllrare
pa6or MHorux MareMarr{KoB rro Lrx perreHllro craJlo Bo3Mo}KHbIM roBop}ITb o reopvl{ slccrpeManb-

HbIX 3AAAq.

3a a,ru Aldculrnnulrbl :

- I{3fIeHI,Ie OCHOBHbIX [pIIeMOB LI MeTOAOB peIXeHI'Ifl OIITI4MpI3aIII4OHHbX 3AI.Aq;

- $opul,rpoBaHr4e HaBbrKoB nocrpoeHlrs orruMr43alll{oHHbrx tuo4eleft, uau6olee rIoJIHo orBer{a-

rorrlr4x rpe6onanuflM nocraBJlenHoft gap.a.uv1,

- rr3yr{eHze cuoco6oB peanrr3arlulr Mero,4oB oIITIIMI43a\vvrB BIrAe rlporpaMM Ans 3BM;
- npuo6pereHr{e HaBbrKoB nnaur.rpoBaH}rr gKcneprIMeHToB Ia o6pa6orrn Irx pe3ynbraroB"

2. MECTO AI,ICqIIJII,IHbI B CTPyKTyPE OTIOII BO

flau;glax Ar.rcqr.rlwrHa orHocrrrc.s x o6ssareJrbHblM AI4cuI{[nI4HaM BapvarI4BHoit \aclu
OIIIOII; Irlry.leuze Ar{crlr4nJrnHbr rrpoxoAprr s 4-M ceMecrpe u 6a:upyercs. Ha 3HaHA.gx, npuo6pe-

r€nntx cryAeHTaMrl B lpaMKax KypcoB <Mareuaru.Iecrzfi anaJru3>>, <Alre6pa u feoMerpkt.fl>,

<rlucneuurre MeroAhI) ?I Ap.

,{aunrrft r<ypc odecneqr{Baer Aamuefiuree r43yqeHl,Ie ALIcqrInnI,IH <Teopur (popualluux

.fl3brKoB r{ TpaHcJrfluutft>, <Mo4eJrr,rpoBaHLre rzu$oprualll{oHHbrx cl4creM LI TexHoJlornfi>> u flBilfler-

cs 6 as o n HN,I Anfl n3yqeH v fl . cnerfpranb Hbrx AI4 oIII4 tr JIt4 H.

3Hanut, nonyrreHHbre B paMKax r{3yrreHr.rfl AauHofi AIzcIIurrnLIHbI, Mofyr Srrrr npunleue-

Hbr Anfl Harrurcalr4fl. nrrnycruoff rnanu(f uxaqnonnoft pa6orrr.

3. KOMIIETEHUI,IU OEYIIAIOIIIE|OCfl, OOPMI4PYEMbIE B PE3YJIbTATE

o cB oE HB]fl,AIICIII4TIJII,IHbI (MOAvrq)
B pesymrare ocBoeHr,rr &rcqunnr4Hu oSyrarorqufic.s Aol>xeH oBrlaAerb cneAyIotqI,IMI4 KoMIIe-

TEHIII{flMI4:

- cnoco6Hocrb e(p(fer<nanHo rpuMeHsrb 6asoeue MareMarl4qecKLle sHaHr4A n uutpopvtarllloHHble

TexHoJroruu flpu perreHr{r.r npoeKTHo-TexH[qecKux I,I [pI{KJIaAHbX 3AI.aq, CBS3aHHbDi C pa3BI'IT}IeM

H HcrIoJIb3oBaHI,IeM Iau(poprvraquoHHbD( rexuolorzfi (lIK-6)'

B pesynlrare ocBoeHr4fl 4vrcr\vrrJrprHbr cryAeHT AonxeH AeMoHcrpllpoBarb ocBoeHI'Ie

yKa3aHHbrx KoMrlereHrluft no AecKpr4rlTopaM (3HaHtrfl, yMenvfl., Bra4euufl)), B coorBercrBkrv

c TeMaTlrqecKrrMl4 MOAynsMn AprcqurrJlplHbl, IIpUMeHSTb noIytIeHHbIe 3HAHI4fl B [ocneAylo-

qen o 6yue HLrLr Lr np o (f eccuonalluofi Ae{TeJIbHocrI4 :

1) 3Hars: oflpeAeneHze o6rqux Soprur, 3aKoHoMepHoctefi, I{HcrpyMeHTaJIbHbIX cpeAcrB Anq

Aannoft Ar4cUv nnr4Hbr ; KoppeKTHbre Iro craHoBKIr KJIaccI4qecKI4x 3a\a9:.;

2) Ynrem: roHsrb trocraBJreHHyro 3aAatry; QopuynvpoBarb pe3ynbrar; Ha ocHoBe aHuru3a

yBHAerb r{ KoppeKTHo c(f opuynrpoBarb MareMarIIqecKI,I ToqHbIfi pesylrrar;



3) Bna4eD: cnocodnocrbro yqLrrbcfli (pyH4aivrenranrHofi rroAroroBKoft no ocHoBaM npo-

(feccuoualbHbrx zyauuit; rroHr.rMaHr,reM KoppeKTHocrrr rrocraHoBoK 3aAaq; pnoco6uo-

crbro nepeAaBarb pe3ynbrar rrpoBeAeHHux rpusuxo-MareMarl4qecKllx I4 rIpI4KnaAHbx I{c-

cJreAoBaHr4ft s nraAe KoHKperHbrx peKoMeHAa\uit, BbrpaxeHHbrx B TepMIrHax rlpeAMernofi

o6racru pr3ryqaBrxeroct tBJIeHI4f, .

4. CTPyKTyPA I,I COAEPXAHI4E AI4CIIn[JII4HbI (MOAyJIfl)
O6uas rpyAoeMKocrb Ar{crlr{nJrr4Hbr cocraBJrrer 4 sa.rerHrx eAI,IHI4IIbI, l44,mca,

c OAEPXAHIIE AIr CqUIJIIIHbI
JIEKUI4I,I

JIeKrIuq 1. BseAeuIle. flocrauoBKa 3a4alu onrrrMil3arlun " Kraccu(puraqnr 3a4a.u MaireMarllqe-

cKofo flporpaMMr{poBaH:rr.f, (2 uaca).

JIeKquq 2. MeroArr Mr4Hr,rMr.r3arluu ($yur<qzft orurofi repeMeHHofi. Knaccu.recrnft uetoA. Me-

ToAbI Ar,rxoroMr.rr{, 3oJrororo ceqenl,If, (4 uaca).

Jlercqus 3. MeroAu Mr,rHlrMr43aqur.r QyHnrluft oAnofi nepeMeuHoft. Mero,q JIoMaHbIX (4 uaca).

Jlercrluq 4. MeroAtr Mr4Hr.rMpr3arluu (fyurcquft o.qnoft nepeMeHHofi. Brnyxntre tpyuxuuu. MeroA

KacareJrbHbrx (4 uaca).

Jlelcqus 5. Merolu Mr,rHr{Mtr3aqrau (fyHrrluft rr,trornx nepeMeHsrrx. flocraHoBKa sa4v.r.u.3ala-
rrana 6esycnonHsrft ercrpeuyu. KraccuqecKlafi MeroA (4 uaca).
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JIeKqus 6. MeroArr MI4HI,IMI,BarIraz $yuxqnfi rr,trorux [epeMeHHbrx. MeroA MHo)Kr.rreJrefi. IIa-
rpaH)Ka (4 uaca).

JIeKIIUq 7. 3ala':ra BbrrryKJrofo nporpaMMr,rpoBaHr4f. CeAroear roqKa. Teoperurr Kyna-Taxrepa
(4 uaca).

Jlerqus 8. 9zcrenshle MeroAbr MlrHr.rMr,r3arlzz (pyHrquft unorux nepeMeHHbrx. MeroA clyuafi-
Horo florrcKa. fpa4rEenrHhre MeroArr. MeroA Hrrorona (4 vacon),

Jlenqns 9. rlucneuuble MeroAbr Mt4Ht4Mr43arlun (fynrqrafi unorzx nepeMeHHbrx. MeroA noKoop-

ALIHarHofo cnycKa. MeroA MHoxr,rreJrefi JlarpanNa. Merol urrpaQnrrx (fynrqrafi (4 uaca).

Jlercquq 10. 3npucruqecKl,Ie MeroAbI. feneru.recKr.re anropr{rnrtr. Mypanruuufi anropuru (2
qaca).

JIAE OPAT OPHbIE 3 AHflTVI'I
Jla6oparopnan pa6ora l\b1. MeroAu Mr,rHl,rMr{3arlun rlyHxqnfi olnoft nepeMeHHofi. Mero,q,qz-
xoroMr4r.r, MeroA 3oJrororo cerreHr.rr (4 uaca).

Jla6oparopuan pa6ora j\b3. MeroAu Mr.rHr.rMr43aqrzu (pyHxqnfi omrofi repeMeHHoft. MeroA lo-
MaHbrx (2uaca).

Jla6oparopuafl pa6ora J\b3. MeroAbI MI{HItMr43a\r4vr (fynxqr.rfi oAnofi nepeMeHHofi. MeroA ra-
careJrbHbrx (2uaca).

Jla6oparopHafl pa6ora J\b4. MetoAbI MI,IHHMLBaTTLTT (pynrcquff MHorlrx repeMeHHr,rx. fpa4n-
eHrHbre MeroAbr (4 uaca).

Jla6oparopuan pa6ora Nb5. I{ucnenurre MeroAbr MuHr.rMr43aqzra (pyHxr1ufi rrrnorzx [opeMeH-

nrx. MeroA noKoopAr,rHarHoro ctrycKa (2 uaca).

Jla6oparopHas padora J\b6. 9ucneHHbre MeroAbr Mr{Hr4Mr{3aqrav $ynrqufi uuorux repeMen-
nux. Mero4 urrpa$urx (fyHrcqzfi (4 uaca).

5. OEPA3OBATEJIbHbIE TEXHOJIO|I4I4
[lr 4ocruxeHlIs [naHI,IpyeMbIX pe3yJrbraroB ocBoeHvlfl, rvrctfrrrrJrr4Hbr r4crroJrb3yrorcfl

cneAyroq[e o 6pason areJrbHbre rexHoJrort4 r,r :

- uu(popivrarlproHHo-prrsBr4Baroqrre rexHoJrofuu;
- pa3Br,rBaroque npo6neMHo-oplreHTr{poBaHHbre rexHoJrorr{r{;

- JII,IqHocrHo opr{eHTr{poBaHHbre rexHoJroruu o6yrasHya.

Merogrr Jlexuus
Jla6oparopHue

3AHflTVg,
CPC

Meroa IT -r T T

Pa6ora B KoMaH.rIe -r

Case-study +
llpo6nerr,troe o6yuenue + +
Kourexcrsoe o6yueHue -r T

O6yveHrze Ha ocHoBe

OIIbITA
+ T +

LlngusuayasrcHoe o6y-
qEHIIE

+ T

MerxgucqunJrraHapHoe

o6vqeuue
T + +

Onepemarorqafl caMo-

croflTeJrbHar pa6ora
T



B paurax lI3)^reHI{t AIIoqITIJII,IHrI Bo3MoxHo nprzMeHeHure rrrupoKo crreKTpa o6pasona-

TenbHbIX TexHoJlorllft: lerquouHo-ceMnHapcKafl cr4creua o6yueuut (tpagwlraousrie JreKrIr{oH-

HbIe I4 na6opatopHble 3aHtrIax); case-study; ivreroA rrpoeKroB; o6yveurze B MaJrbrx rpyrrax; Ma-

crep-Knaccbl; rIpHMeHeHlIe MyJIbrLrMeAr.ra rexHonofufi (npone4eHr{e neKrlr4oHHbrx gan.srnft c

npI4MeHeHI4eM KoMlbIorepHbIX rrpe3eHTarluff u AeuoHcrpaur4oHHbrx poJrr.rKoB c rroMorrlbro rrpo-

eKropa vilv 3BM); rexuoJlorldfl pa3Bnrtrfl. Kpr.rrr,rqecKoro MbrrrrJreHr4.f,; znrpopnaaur.roHHo-

KoMMyHI4KaIITIoHHIIe rexHoJroruu (npuueneuue uu(popMarlraoHHbrx rexuoJrotuit glt MoHr4To-

przHra reryuefi yc[eBaeMocrr{ cryAeHroB r,r KoHrpoJrr suauufi).

6. OIIEHOTIHbIE CPEACTB A I'nfl, TEKyTTIETO KOHTPOJTfl yCTIEBAEMOCTT4,

IIPOMEX{yTOqHOII.q.TTECTAIII,II4IIOI,ITOIAMOCBOEHIilfl AVICI\VL-
TIJIIIHbI 14 yrrEEHO-MET OAI,IqE CKOE OEE CrrErrEHI4E CAMO C T O-fl TE JIb -

HOfr PABOTbT CTyAEHTOB

TEKyrrlr4rz roHrpolr
Teryrunvr KoHTpoJreM ycneBaeMocrlr .rrBJrrercx 4efictnyrcilIar B yHr{Bepcr{lerg cr.rcreMa

pefrruur-roHTpors.

1.

2.

Konrp o"rrr,Hbre Borrpo crr n p efiruHr-KoHTpo.nro Nb I
flocrpoum Mkrnvruvrsvrpyrorrryro rrocJreAoBareJrbHocrb gnx (fynr<qnu J(u) : arctg(u).
Hafiru MHoxecrBo (J* scex roqeK Mr,rHr{MyMa 4nr (fyuxquu J(u):

flu' -tl.u +r.J(u)=]t t'

[1,2 = 1.

flycrr synrcqur J(u):lllu2-t1-ll-11. HafunBce rroKanbHbre Mr.rHr.rMyMbr raHHofi Synr<quu z
orBerr4Tb Ha Bolpoc: Ha KaKrrx orpe3Kax oHa flBJrrercs yHt4MoAanruoft.

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

Penrcr: J(u) 'u+o;-+extr,ueR.

u =0,
flpunecru [pl4Mep (pyHr<qrzft, yAoBJrerBop.ruoq[x ycnoBr{ro Jftanlruqa, Ho He rBrsrorlr4xct
yHLIMoAaJIbnofi (ne MeHee rpex (fyurqnfi). Ornernrb Ha Bonpoc: yAoBJrerBoprer Jrr4 ycJro-

ellsN{ Jlr4nlrzqa (pyurqtzf, yHr4MoAnJrbHa.fl Ha orpe3Ke. YrnepN4eH]re AoKa3arb.

Paccuorperb nepBbre rrecrb rrraroB MeroAa JroMaHbrx gna $yHnquu J(u):11u2-11-t I ua or-

pe3Ke [-2; 2J npu Yuo el-Z;Z].

Haftru o6nacu BbrrryKnocrra (f ynxqun J(u) : s in (u) + s in (2 u) .

Penrzrr: J(u) = (* * y+1)-("-*r*r') -+ r*t, . u = (x,y) e E2 .

aJ.

4.

5

7.

8.

9.

10. Pelrzrr: J(u)= xytzt (l-x-2y 4z) -+ extr , u =(x,!,2) e E3 .

1l
:y-x2=0,x>0|,, ={r:(x,y)e E2ll. Penruru: J(u):x->min, ueU,

1,2, Peururr: J(u):x -) extr, Lt eU ,

III1ICIA.

U ={u =(x,y) e E2 : xP + Yq = 0|, rle P v q Har,YqanbHbre



13. flpu KaKr4x o, b u c Synrqnr J(u):orz*tbxy+cy2,6y4er BbrnyKra, noruyra?
-ts=lx,y)eE'.

14. Haftrn o6nacru BbrnyKrrocrr,r (fyHrqzft: J(u):sin(xty-tz), J(u):sin(x2+f +y'1,

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

15, flpunecru npl4Mep KoppeKTHo c$oprr,rymponannofi [pr{KJ]aAHofi. zara,ru orrrr4Mr,r3arlrrr4, c

Hitrl4rr[eM He Mel{ee AByx orpaHu.IeHrzfi. Vragau K KaKoMy Kaccy r.r rr,rny orHocr,rrc.f,

c S oplaynupoBaHHar saplaqa.

16. Hafiru MHoxecrBo Ll - scex roqeK Mr{Hr{MyMa Qynrqrau J(u)=sin[a e*p(-r')], nu

yHl4BepcanbHoM MHoxecrBe U : Rl.flocrpourr MrrHr{Mu3r.rpyrouue ,roJoroo"uteJrbHocrr4
gnx J(u),Koropafl cxoAkrrcr K MnoxecrBy U H He cxoAr,rrcr.

17. Hafttu MHo)KecrBo [f Bcex roqeK MraHr4MyMa Qysx-

uuuJ(u)=1-cos[z e*p(-u'-^/r)], Ha yHzBepc€rnbHoM MHoxecrBe (J: Rl'. flocrpo-

LITr MI,IHI4MI{3rrpyIou[e rrocJleAoBuraou"oat" on" J(u), xotopas. cxopura .K MHox(ecrBy
U vve cxoAt4Tcfl.

18. BHsecrI4 $opvryny Arf, BbItII{cJIeHI,I.fl IloJro)r(eHr4s rorreK 3oJrororo ceqeHr.rr orpe35a la, bl"
19. Bsrscnurr Ha Kaxr.rx orpe3Kax Syurqrar J(u) nnxercrr yHr.rMoAaltuofi:

J (u) = a* + bu + c, J (u) = rll"l, J (u) = e'', J (u)= cos(u), J (u) : sh(u) .

20. Brucuurr Ha KaKr4x orpe3Kax (fyuxqrar J(u) xnrrxercs yHr,rMoAantHoft:

J(u) = au' + bu +-c,J(u) = fil,l1u) = e-u ,J(u)= sin(a), J(u) = ch(u) .

21. OqeHHrr rrocrosHHyro Jlunuuqa L N.r-. (fynxqzz J(u)=-ut +2u2 +5u-2 na orpesre [-
2, 31.

22. Oqenuru nocroflHHyro Jlunrruqa L gnn Synnqzu J(u)=-2u3 +6u2 -u+10 Ha orpesxe [-
2, 31.

23, Haftrz rno6anrnufi lrzHuuyu (fyurqnu I no MeroAy rrocneAoBareJrbHoro uepp6opa llg
@ynxqnv J(u) J(u)=-'u' +2u2 +5u-2 Ha orpe3Ke l-2, 31,

24. Haftru ruo6arnurtfi luaHI,Iiuyu $yuxquu .,l no MeroAy rrocneAoBareJrbHoro nepe6opa 4na

Qyurcqnu J(u)=-2u3 +6u2 -u+10 na orpe3Ke l-2, 31.

25. Hafttu rorrKy MaKcr4MyMa Synr<quu (f(x)-+max)f(x)=Zxrt4xr-x,2 -2x'z, FVu orpa-

lxr+2x, <8
HI4qCHI,I'X

l2x, - x. 112

26. Haftru rotlKy MaKcr,rMyMa (fynr<quv (f(x)-)max)f(x)=xti4xr+xrxr-2i -2xl rryu

I x, +2x" <12
ofpaHl,IqeHzrx j^'',- _.

[3r, + xr 3I5

27. Hafiru roqKy MaKcr,rMyMa (fyHrqrau (f (x) -) max ) "f (x) = -t - xl + xt +8x2 rrpr4 orpaHz-

lx, + x, <7
qeHr4rx <

L"' '5
28. Hailnu ror{Ky MaKcr,rMyMa $yur<quu (f (x) -) max ) "f (x) - -2x, + 8x, -- ,l - *', rpr4 orpa-

lx, +2xr_ <72
HI,IqCHI4'X <

L-"t+xz)8



29, Hafitn roqKy MaKcr4MyMa $ynr<qzz ("f (x)-) max ) f (x)= (r, - 3)' +(xr-4)'

ftx, +2xr> 7
HuqeHusx i

[10x, -x, < 8

Konrp o.urnbre B oup o crr rc p efi rr.rHr-Ko HTp o.rrro J\b2

1. HaftrH Bce roqKu JIoKzIJIbHoro 6esycnonuoro Mr.rHr.rMyrvra y cJreAyroqzx (fynr<qzft.

1. f(xt,xz) : (x1 + xz - I)2 * xt - 2xz;

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

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

4. f(xt,xz) : (xt - 2xz2 * I)' + xr;

5. f(xt,xz) : (x/ + *t2 * I)2 + x/ -*rt;
6. f(xt,xz) : 6xf -xz2 + 4)2 + xf ;

7. f(xt,xz) : (*/ + 2xz + l)2 - 4xz2;

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

9. f(xt,xz,xs): (xt + 2xz-xs)2 + (xt + xz)2 + (xs-5)2;

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

11. f(xt;z,xs): (xt-2*)'+ (xz-2xs)2 + (xs-2x12 + (x1- I)2;

12. f(xt,xz,xs): (xt + 2xz-r 4xs)2 + (xt -xz + I)2 + (xz+xs_ I)2;

13. f(xt,xz) : xf + 2xf * xfi2 + 2xt -xz2;
14. f(xmz):2xf -*,2 + 3xuz-xt * 4x22,'

15. f(xmz):xf + 5x/ -Bxmz-xt r 4x22;

16. f(xt,xz): l}xf -*,3 + xtz t xz2;

17. f(xt,x) : x13 + x/ -xtxz + xt + x22;

18. f(xpz) : xt(5/3x/ -xl- I) + xz(2n + xz);

19. f(xt,xz) : xt(- xf + xt + 4) + xz(2xt 1 xz);

20. f(xt,xz) : Sxt(x/ + xt - t) + 3xz(xt + xz);

21. f(xt,x) : 2xt(x/ + 2xt - 3/2) + 2xz(-xt 1xz);

22. f(xmz):n(-yt2 + 5xz) + 4xz(xt + 2x);

23. f(xt,xz) : 2xt(2x/ + xt - I) + 2xz(xt - x2);

24. f(xrxz) : xt(I -*/ + 6x) -xz(xt + xz).

2. Peuruu cJreAyroqr4e 3a1a'lttr Ha ycnoBHbrft rrlunuuyl,r.

1. (xt + x2- 1)2 + (2xt -xz * I)t -+ min; xt -xz: I.
2. (u + 2xz - I)2 + (xt+xz)2 + min; xt-r xz : l.
3. (xt + 3xz - 6)2 + xt +min; xt-xz : 0.

4. (xt -xz i 1)2 -xz -+min; 2xt t- xz: 2.

5. xt 'f x2 -)min; 2x/ + x22 :4.

orpa-npr4



6. 2xt + xz )min; 2x/ -r x2z:4.

7. xt -+min; (xt + xz)2 + xf : l.

8. xt -xz -+min; x/ * x22 : l.
9. x/ + xz )min; xt2 j- xz2 : L

10. xt2 -t xz2 +min; 2x/ -r xz2 :4.

I l. x/ + 2xz2 -+ min; x/ + xz2 : 4

12. x/ + 2xz2 ->min; 2xf 'r xz2 :4.

13. (xt -xz r xs- 1)2+y2z )min; xt * xz -t xs: L

14. (xt-2x)2 + (xz+*s)t+min; xt +xzrxs: L

15. (xt + xz * xj - 1)2+(xr - xr2 -) min; xt -r xz - xs : L

16. (xt -x)2 + (xt + *s)' )mi4 x2-t xs:4.

17. (xt -xz t xs + l)2 -+min; xt * xz + x3: l, xt -xz-xs:2.
18. (xt + xs)2 + (xt + xz)2 -->min; xt + 2xs:4, x2 + 2xs:6.

19. (xt + 2xz * 3xs + 4)2 -+min; xt + xz r x3: l, 3xt -t 2xz t xs: 0.

20. xt + 2xz t 3xs ->min; x/ + 2xz2 + xs2 : L

21. xt -xz ) h +min; xt2 + *rt -xs: L

22. xt + xz -r u -)min; x/ + xz'r xs: L

23. xf r xz + xs -+min; x/ + 2xz + xs : l.
24. x/ + *t' )min; xt + xz t xs2 : L

3.Hafiru Bce roqKI,I JIoKaJIbHoro ycnoBHofo MrrHr4MyMa y cJreAyroqrax Qyuriqraft npu Hurn.rtnu

orpaHr4qeHux x>0"

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

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

3. f(xt,xz):1x/ + xz t 2)2 -xt2;
4. f(xt,xz) : (xt - 2xz2 -r l)2 + xt;

5. f(xt,xz) : 1x/ + xz2 t I)2 + xf - *rt;
6. f(xt,xz) : (*f -xz2 + 4)2 + x/;
7. f(xt,xz) : 1x/ + 2xz + l)2 - 4xz2;

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

9. f(xt,xz,xs): (xt + 2xz-x)2 + (xt +xz)2 + (xs-5)2;

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

11.f(xt,xz,xl: @t-2x)t + (xz-2xs)2 + (xj-2x)2 + (x1- l)2;

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

13. f(xt,xz) : xt3 + 2x/ * xN2 + 2xt - xz2;



14. f(xt,xz) : 2xf - x/ + 3xtz - xt + 4xz2;

15. .f(xt,xz) : xf + 5x/ - 8xmz - xt r 4xz2 ;

16. f(xt,xz) : l0xt2 - xf -t xN2 * y22'

17. f(xmz) : xf + x/ - xtxz + xl + x22;

18. f(xt,xz) : xt(5/3x/ - )ci - 1) + xz(2xt + xz);

19. f(a,xz) : xt(- *,2 + xt + 4) + xz(2xt + xz);

20. f(xt,x) : Sxt(x/ + xl - l) + 3xz(xt + xz);

21.f(xt;z) : 2xt(xt2 + 2xt - 3/2) + 2xz(-xt + *);
22. f(xt,xz) : xi(- v/ + 5xz) + 4xz(xt + 2xz);

23.f(xrxz) :2xt(2xf + xr - I) + 2xz(n -xz);
24.f(x1xz) : xt(I -xf + 6x) -xz(xt + xz).

4, Peuruu cJIeAyIoIrIHe sa1arrkr Ha ycJroBHufi rvrrHuuyM 3aMeHrs orpaHr.rqeHple lrdqa ((:D Ha

orpaHuqeHueruna <4t.

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

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

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

4. (xt -xz + I)2 -xz -+min; 2xt't xz:2.

5. xt -t xz -+min; 2xf t xz2 :4.

6. 2xt 1- x2 -> min; 2x/ t x2z : 4.

7. xt -)min; (xt + xz)2 't x/ : L

8. xt -x2 +min; xf + y22 : 1.

9. x/ -t x2 -)min; xf + v22 : 1.

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

ll. xt2 + 2xz2 +min; x/ + y22 :4

12. x/ + 2xz2 -)min; 2x/ 'r xz2 :4.

t 3. (u - xz t xs -- 1)2+x2z -) min; xt -t xz -t xs : l,

14. (xt - 2*)t + (xz + xs)2 -+ min; xt + xz * x3 : l.

15. (xt + xz t xs- 1)2+(xt -xz)2 )min; xt * xz-xs: l.
16. (xt -x2f + @t + xs)2 -+ min; xz r xs : 4.

17. (xt-xz t xs + l)2 +min; xt * xz 1x3: l,xt- xz-xs:2.

18. (xt + xs)2 + (xt + xz)2 ->min; xt + 2xs:4, xz t 2xs:6.

19. (xt + 2xz * 3xs -f 4)t +min; xt t xz + x3: l, 3xt -r 2xz-r x3:0.

20. xt + 2xz * 3xs -> min; x/ + 2xz2 + h2 : L

21. xt -xz l xs ->min; x/ + xz2 -xs: l.



22, xt + xz t fi -)min; xt2 + xz t x3: L

23. xf + xz t xt +min; y/ + 2xz t xs: L

24. xf + xz2 -+ min; xt + xz * xs2 : l.

KourpolrHhr e B orrpo cu r pefi u{Hr-Ko HTp o.nro J\b3

Oqesna no peftrznr-KoHrponrc J\b3 Sopuupyercfl rro utroraM BbrrroJrHeHH s. v 3a:rt\ur rra-

boparopnrrx pa6or upl{ orBere Ha AonoJrHr,rreJrbHbre Borrpocbr. Teuu la6oparopHrrx pa6or:
- MeroA ArrxoroMr.rr4.
- Meroa 3oJrororo ceqeHr4r.
- Meroa JroMaHbrx.
- Meroa KacareJrbHbrx.
- MeroA MHolrfl,rreJreft JIarpaHNa.
- fpa4raeurnufi MeroA Haucropefiuero cnycKa.
- Mero4 ycJroBHoro rpaAr4eHTa.
- MeroA noKoopAt4HarHoro clycKa.
- MeroA unpa$nnx (fylrxqr.rft.

Bonpoct r K gK3aMeHy

1. MareMarzqecKa.fi [ocraHoBKa3araqtr orrrrdMrz3arluu.Ktaccusuxaqua 3aras onrr.rMrz3aur4r4,

2. OcuosHrre orrpeAeJreHl,It MeroAoB orrrr.rMr43a\pru. flocranosKa saraq]iu olrrrMr43aukrpr InA
OyHxrluft oAHoft repeMeHHoft. Knaccuqecrnfi MeroA.

3. Munr,IrvMsaIIVs (pynrcqvrft oAuoft neperraeuuofi. MeroA AeJreHr4s orpe3r(a norroJraM

([nxorovzu),
4. MuuuN,rIzsallr.ra (fyHxquft orurofi nepeMeHHoft. Curr,rnrerpr4r{Hbre Merolbr. MeroA Ou6osaqqz.
5. Musnnaugaqnx Synxqufi olnoft [epeMeHHofi. CurvrnrerpurrHbre MeroAbr. MeroA 3oJrorofo

CEIIEHI4',

6. MunuMlzsarlrzr Qyuxqr.rft oAnofi nepeMeHHoft. Jluntuesocrr (fyunqnu. OrIeHKa KoHcraHrbr
JIzumuua.

7. Muunuusaqua (fyurqzfi oAuofi nepeMeHHoft" Mero4 JroMaHbrx. OnrEcanue ar1roprarMa.
rluclenuag peaJru3arlllf MeroAa JroMaHbrx.

8. Muuzuugaqux Synxqlrfi olnoft nepeMeHHoft. Merol JroMaHbrx. Teopeua o cxpAr4Mocrrr

MeTOAa JIOMaHbIX.

9. Mznniulagaqur (fyHxquft oAsofi repeMeHHoft. Mero4rr repe6opa. MeroAu nacqr4BHofo pr

nocneloBareJrbHoro nepe6opa.

10. Bmyrrue $ynxquu oAHofi uepeueHHofi. Heo6xo4uuoe v rocrarorruoe ycnoBrre

BbrrryKnocrz (npurepuft nrnyrnocru).
I 1. Btnyxnrte $ynxqnu oAuofi nepenreuuofi. Teopeuu o HenpepbrBHocrrz, rJrapKocrr4 v

Jrr{rrreBocrr.r BbrnyKJroft (pyurqzu.
12. Brrnyxlrre (fyur<qnu oAsofi nepeMeHHoft. Teopeua o Kacaremuofi. CreAcrsue reopeMbr o

xacarenlHoft.

13. BrInyr<nue $ynr<qnu oAuoft repeMeHHoft. Teopenaa o Mr{Hr,rMyMe BbrryKJroft Syrrrcqrzra.
14. Bslnyrnue Qynxqzla o4uofi repeMeHHoft. Cnoftcrsa BbrrryKnbrx SyHrcqzft. Heo6xelrzMbre r4

AOCTaTOqHbre yonoBr,r{ BbrnyKno cTr.r.

15. Mvnprlarzaarryrfl, (fyuxqzft oAnoft nepeMeHHofi. Merol KacareJrbHbrx. Onucanr4e a4ropr4rMa.
Teopelra o cxoAr,rMocrrl MeroAa KacareJrbHblx.

16. flocrauonra 3ap:a'tv oTITLIMLI3aIII4LI Arfl Syurqufi MHorr4x nepeMeHHbrx. QcHoeHrre
onpeAeJreHur. Teopeubl o cyUecrBoBaHI4I{ Mr4Hr4MyMa Synxqrau MHorr{x nepeMeHr{brx.



TT.Knaccuqecrufi MeroA perrreHr4s 3araqv ycronuoft u 6esyclosHofi onruMr.rSarlrzr{ Anq

$yHxqrzfi MHorr4x nepeMeHHbrx.

18. Meroa MHolKI,ITeJIefi JlarpanNa orrrr,rMu3aqull (byHKrlrafi lruorux nepeMeHHbrx.

19. Blrnyrnbre MHoxectsa. OcHosHbre olpeAeJreHr,rfl u csoftcrna.
20. Brrnyrurte (pyunql{Ll MHorux ilepeMeHHbrx, Teopelra o Mr{H}rMyMe BbrrryKJrofi $ynr<qnn.
21. Bnnyrnrre (pynrcqr4u MHort4x repeMeHHbrx. Kpurepufi nulyxlocrz.
22. B:unyxnsre (f ynrqur.r MHof lrx trep eMeHHbrx. Itpurepnfi onruualbHo crkr 

"

23, Brrnyrnue (pynrquu MHorI{x repeMeHHbrx. Cnoficrsa BbrrryKJrbrx (fyuxquft MHofr4x

nepeMeHHblx.

24. llpoexqpr.s rorrKrr Ha MHo)KecrBo.

25.3ala'aa BbIrIyKJIoro nporpaMMr,rpoBaHr,r.f,. CeAnosar roqKa (pyurcqnu Jlarpaux<a.

Heo6xo4urrlufi ra Aocraroqnrrfi rrpprsHaK ce4loeoft roqKrl.
26.3ala'la BbI[yKJIoro [porpaMMlrpoBaHl4r. BsauNaocnsst e€ peureHr.rr c ceAlonofi ro.rxofi.
27 . 3 aaaua BbrrryKJroro nporpaMMrrpoB aHrltr. Teopenarr Kyu a-Taxxepa.
28, HucleHnrte MeroAbI oIITIzMI,TaIII4I{ QyHr<qufi MHorux repeMeHHbrx, O6uraq Hrefl

rpaA[reHTHbrx MeroAon. Cnoco6sr nrr6opa uara MeroAa.

29.HucrcnHble MeroAbI onrl,IMl4saq.nn Qynxqvft MHofrrx [epeMeHHbrx. fpa4raeu'rnl:fi MeroA

Haracr<opeff [rero crrycxa. f eolterpz.recrr,rfi cMbrcJr.

30. Hucnenuue MeroAbI orITI{MI,I3aIInr (fyuxquft MHorr,rx [epeMenHbrx. Mero,q npoerqufi
rpaAr,reHTa. f eouerpu.recKr,rft cMbrcJr.

3l.HucnenHble MeroAbI orrrl4Mtsar\r4lr (fyHxqrafi MHorrrx [epeMeHHbrx. MeroA ycnoBHoro

rpaAHeHTa. f eolrerpu.recxuft cMbrcJr.

32.HuurcuHble MeroAbI oIITLIMI{3aIIun (byHKrluft uuorux [epeMeHntrx. MeroA Flrrcroua.
33. Htlcneuntte MeroAbI oTITI,IMI{3arII4Lr (fynrquft MHofHX rrepeMeuHr,rx. Merol

rloKoopAl4HarHoro clycKa. Teopeua o cxoAl4Mocrr4 MeroAa rroKoopArrHarHofo cnycKa.

34.9ncleuHble MeroAbI orITI,IMLI3aIIuu (pyuKrlr,rfi MHorrzx nepeMeHHbrx. MeroA truoNzrelefi
JlarpauNa.

35,9ucnennble MeroAbI onrLIMrBaWkr (pyuxquft MHort4x [epeMeHHbrx. MeroA rrnpafHux
(f yHrqrzfi . Otucanue anroprzrMa,

36. r{uclenHble MeroAbI onrvMr,rsarr4r4 (fyuxqufi MHoTHX nepeMeHHbrx, CxoAprrraocrb MeroAa

mrpa$nrx lpynrcqufi.
37.I{racnenHble MeroAbI orITI{MI{3aIIur4 (fyuxqnfi MHorr4x nepeMeHHbrx. MeroArr crtyuaftnoro

tIoIzcKa.

38. Hucresurre MeroAbI onTLIMLBaIII4I4 (pyHxrluft MHorr{x nepeMeHHbrx. 3npzprraqecKr,re

MeroAE'I. lenerv.recxlle anropurrrau, KounoHeHTbr reHerr4qecKofo turroplrrMa.
39. 9zcreuHrre MeroAbI onrllMrl3aqr4r4 (fyuxqufi MHofr.rx [epeMeHHbrx. Snpucruuecxne

MeroAbI. feseruqecKue anroprlruu. Oneparopbr reHerr{qecKoro anropr,rrMa.

40. 9nclessrte MeroAbI orITIzMI,I3aIIrIu (fyurqnfi MHorr4x nepeMeHHbrx. 3npnornuecrue
MeroAbI. fenetuqecKl{e aJlropr4rurr. Hacrpoftra napauerpoB feHerr4rrecKofo anropr.rrMa.

Boupocrr Arq [poBepKH caMocroflTeJrbHofi pa6oru
i,,{aftre onpeAeneHr4e yHr{MoAalruofi $yHnquz.
2. Kar<Iarrr o6pa"eorr,r B MeroAe Ar.IxoroMr.ru rapaHTr{pyercfl rrorraAaHr,re rorrKr4 MI4HLTMD/Ma lt* B

fr'l-
orpe3oK lok,bkl rp"nro6onr k>0?

3. 9ena ounqaercs MeroA AI,IXoroMlrr4 or MeroAa 3oJrorofo ceqeHus?



4. flovervry B MeroAe 3oJlororo ceqeHr,r{, Harrv*afl. co nropofi LrreparJuv) neo6xorrzMo Bbrquc-

Jltrb roJIbKo oAIdH pr* 3HaueHue Synxqu" J(") BMecro AByx B MeroAe Anxorouut't?
5. Karofi Irc paccMorpeHHblx n na6oparopHofi pa6ore Mero,qoB cxoAr4rcr 6rrcrpee z noueuy?
6. [afire oilpeAeJreHr,re Jrrrrrrr4uenoii (f ynr<quu.
7 . f eouerpzu ecKafl. r4HTeprrperarlrrfl Jrr{nuurleBocr}r (pyurqrara.
8. By4er JII4 noMaHHafl.Irlrnvrfl., rloJlrraeMafl npI4 rroMorIII4 Mero,4a JroMaHHbrx, ilepecer(arb fpa-

Snr Qynxu"" J(u) r4 roqeMy.

9. K uerray Moxer rIpI{BecrI4 3anlrxeHHar orIeHKa KoHcraHTbr Jlunuruqa u uoueruy'/
10. [afire onpeAeneHr.re BbrrryKrroft (fyHrqrau.
1 I . f eovrerpr{qecKaf, uHrepnperarlru Bbrrryxnofi Synrcquu.
12.Bcsxas. JIIz (JII4rIIxtrqeBa) $yuxqnx flBJrsercs nsrnyxlofi, ra Hao6opor, BcsKaq nr.r BbrnyKnat

SyHrcqr,ra flBJrflerc.f, (nlrnruzIleeofiD u uoveuy? 
/ \

13. Kaxzrra o6pa:or'r onpeAeJrflercr roqKa uk+l no"re ilocrpoeHrrr JroMaHHon Sktz/ u r.toa.
xacatenrnux?

14. [ailne orpeAerreHr{e rpaAr4eura (fynxqnu.
15. B xaxyro cropoHy HanpaBJren BeKTop rpaAr{eHTa.
16, llena ornl,Iqaerct MeroA ycJroBHoro rpaAr{eHTa or MeroAa uaucr<opeft[rero crycxa? [nx ra-

KOrO KJTaCC A 3a,4.A.r rronoJrmyeTcfl MeToA ycJroBHof o rpa4uenra?
I 7 . fiaftt e olpeAeneHr4s BbrrryKJroro MHoxecrBa
1 8. r{oraxrure, qro orpe3oK frBrrflercs. BLITIyKIsIM MHo)r(ecrBoM.
19. 9ro raKoe BcrloMorareJlbHoe npz6nuNeHr're B MeroAe ycnoBHofo rpaAr{eHTa h rilfl qefo oHo

ucnoltsyercx?
20. flo'reuy k +l npu6.rll4xeHrle, noryqaeMoe uo $oprrayne MeroAa ycnoBHoro rpa4r4eHTa, He

BbrxoAr4T 3a npeAeJrbr BbrflyrJroro unoNecrna U ?
21. Onu:oruTe HAero MeroAa rroKoopArdHarHoro crrycKa,
22. I eowetplz.{ecxuft cMbrcJr MeroAa rroKo opAr4H arH oro c rrycKa.
23 . flpuve aure (f opnryny nepe6opa Ko opAr4 HarHbrx Hanp aBlenufi .

24. Hro Ha3brBaror yAavuofi ur epagueir?
25.8 xaxux cnyqarx BhrrroJrHrercx 4po6leuue utara?
26. Kaxoeo ycJroBue cxoAr4Mocru rueroAa?
27. fiaftre xapaKTepllcrt4Ky MeroAa noKoopAr{HarHoro cfiycKa B cpaBHeHnvr c rpaA\4eHTHbrMt4

MCTO,IIAMI4.

28. Ilpzne4lzre npel4MylrlecrBa v HeAocrarKr4 MeroAa noKoopAr{HarHoro clycKa,
29. Onuruure r4Aero MeroAa rurpa$uux (fyHxqufi.
30. [aftre orpeAeireHr.re urrpa$uofi $yurqura.
3 1 . llprane4r,rre rrprrMeprr rurpa$uux (f ynrcqrzft ?
32.Itat<urvr o6pasoru pemaercfl BcrloMofareJrbnar saraqa B MeroAe rurpa$nrrx (pynxqpafi, r<axofi

cnoco6 [pr.rMeHeH s AaHHofi pa6ore?
33. Karono ycJroBrre cxoAtrMocrra naeroAa?

34. [afite xapaKrepldcruKy MeroAa urrpa$urrx Synnuufi B cpaBHeHr.rur c paHee paccMorpeHHbr-
MII METO.IIAMI,I.

35. Ilpune4r,rre nper4MyrrlecrBa ri HeAocrarKr4 MeroAa lrrrpa$urx Synxqufi.



oEbEM }PCV PACIIPEAEJIEHI4E llo BI,I.UAM yr{EEHbIX pAEoT B qACAX

Bul CPC I(oru.recreo qacoB
Pa6ota c JIeKuI,roHHbrM Marepl{aJroM, caMo-
cTo.f,TeJrbHoe r43rleHr4e oTAeJrbHbx TeM AHC-
Ilr4nnr,rHbr; rror4cK u o6sop nuTeparypbr r4 gJreK-

TpoHHbrx r4cTolIHr.rKoB ; qTeHr,re r{ r43rreHz e
yue6Hura v yue6urrx noco6uft.

20

floArorosrca K rrpoBepoqHbtM pa6oravr l4
B unoInenue AoMaIIIH ux zaaauui1 rroAroroB-
ra x la6oparopHbrM 3alfrTtrflM 20
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7, YTIEEHO -MET OAI,IqE CKOE I,I I,IHO OPMAUIIOHHOE OEE CIEqEHI,IE
ArrcrIV [JrprHbr (M oAyJrfl )

a) ocnonnax nvreparypa:
1. Cecrasuu A.14. WcctteAoBaHl4e onepaqufi r4 MeroAbr onrr,rMr.r3arlau: yreduoe noco6ze/ Cecra-

nuu A.LL, Ceclanuua E.A.- 3lexrpoH. TeKcroBbre AaHHbre.- M.: Y.re6Ho-MeroAr4rrecxzfi
rleHrp uo o6pasonaur4ro Ha xeJre3HoAopoxHoM rpaHcrropr e, 201 5 .- 200 c.

2. Arrerxon A.B. BeeaeHI,Ie B MeroAbr orrrr.rMr43arluu: yre6uoe noco6ze/ Arrernoe A.B., 3apy-
6un B.C., Kauarnuroe A.H.- 3lerrpon. TeKcroBbre.qaHHbre.- M.: (Duualrc:,;r u crarvcrrzra,
2014.-272 c.

3. Mero4rr orITLIMI,I3aIIul,t: yve6Hoe uoco6tte/ O.A. Bacfiff,esa lra ap.].- 3rercrpou. reKcroBbre

AaHHbIe.- M.: MocrcoscKlaft rocyAapcrBeHnuft crpor,rreJrbHuft yHranepcr4Ter, 3BC ACB, 2014.-
96 c.

4. Mero4rr onrvMLI3aIIuIa I{ Teopuu ynpaBJreHr.r.rr: MeroArrqecKlre yKa3aHr4fl K caMocro.srernuofi
pa6ore no AIrcqulJII4HaM <Mero4rr onrl,IMr.r3arruz), <MareMarrzrrecKrre Mero.qbr reoputa ynpaB-
JIeHI4s) - SnexrpoH. TeKcroBble AaHHbre.- Jftueqx: Jlzneqxufi rocyAapcrBeHnuft rexHzqecxnfi
yHr4Bepcrzrer, 3EC ACB, 2013.- 18 c.

6) 4ononnrz r e Jrbnas. Jrr4 Teparypa :

L Cyxapen A.f. Kypc r\deroAoB orlrr4Mlr3arluu f3ner<rponnrrft pecypc]: yue6noe noco6ze/ Cy-
xapeB A.f., Tutuoxon A.B., (De4opon B.B.- 3rerrpou. reKcroBbre AaHHbre.- M.: O?I3MA-
TJII4T, 2011.- 367 c.

2. Pososa B.H. Mero.qbl onrrlMvlt:,arJuu [3nercrpouuufi pecypc]: yue6uoe noco6ug/ Pososa
B.H., MaxcI,IMoBa U.C.- 3rerrpou. TeKcroBbre AaHHbre.- M.: Poccrzfi,cxuit yHr4Bepcr.rrer

tpynt6u HapoAoB, 2010,- II2 c.

3. flanrerees A.B. MeroAbr orrrr4Mr.r3ar].uv [3nexrpoHurrft pecypc]: y.re6noe uoco6ze/ Ilanre-
reen A.B., Jleroea T.A.- 3nerrpou. reKcroBbre AaHHbre.- M.: Jloroc, 20rr.- 424 c.

n) neprao4nrrecKrre r4g raHLrs.:

l. <ZnQopuaqIroHHble rexHoJloft4u> ENeuec.qqHHfi Teoperflrre cruit u npr4KnaAHo{ nayuHo-
rexHr.rqecKuft Nypuan IS SN 1 684-6400 llo4lracuoft unAexc 7 265 6

2' Xypual <Buguec-uu@opnrarraKa)) - perleH3rapyeurrft MexArzcqunnrzHapHbrfi nayuusrft Nyp-
HaiI, Bblllycxaeurrft c 2007 roAa HaquoHaJrbHhrM r4ccJreAoBareJrbcKr4M yHr{Bepcr.rrsroM
<Brrcuras IIrKona eKoHoMLIKTI) (HI4y BIX3). A4rraranzcrprzpoBaHr4e )KypHana ocyqecrBn{-
ercs LIIxolo ft 6lrs u eo -raH S opvrar uxu HI4Y B III3.

3. XypHan <Becrunx VlucruryraeKoHoMr{Krl PAH) -
4. xypHan <Becruzx KoMrrbrorepHbrx r{ zn0opvraqrroHHbrx rexsororufi>
5. Xypuan <Becrnzx MfY: oKoHoMrrKa)



6. Xypuarr <Becruur Pocczftcrcoro sKoHoMr4rrecxoro yHrdBepcurera r4M. llrexaHoe4)
7. XypHan <Becurur Sunanconoro yHr{Bepcurera>>

8. Xypnan <Bonpocrr gKoHoMr.rKr{)

9. Xypuan <Bsrqucm,rreJrbHbre rexHoJrofr4r4)

n) unrepHer-pecypcbr:

Pecypcrr l.Irfl ApIcraHrIIdoHHoro ocBoeHr,rr Kypca, pa3MerlleHHbre Ha cafire
www.cs.vlsu.ru.

ConpeirleHurre ran(fopnauullloHHble crdcreMbr Anfl co3AaHuflv peuru3a\krv MareMarr{qeoKnx Me-
ToAoB B gKoHoMr4re u (pauaucax:

1. Mathcad - rporpaMMHoe cpeAcrBo, cpeAa Anr BbrnoJrHeHkrf, Ha KoMrrbrorepe pa3Heo6pasHrrx
MaTeMaTI4rIecKI,IX LI TexHI{rIecKLIX pacqeron, cua6xeHHa.rl [pocTbIM B ocBoeHrzu 14 B pa6ore
rpa$z'recxuira unrep$eficou, Koropa.fl rlpeAocraBJrser rroJrb3oBareJrro rrHcrpyMeHTbr Anr pa-
6or:u c $oprvrynaruvrr qvclraMr4, rpaSuraur4 r,r reKcraMz. B cpe4e Mathcad Aocry[Hbr 6olee
corHl{ oleparopoB I4 rorl,Iqecxux (pynrquft, npe4na3HarreHHbrx Anfl qr4cJreHHoro r4 cr.rMBoJrb-

Hofo perrreHl4.fl MareMarl,IqecKux 3aAarr pa:luuuofi cJrolKHocrrl (ntQ:lluryvw.ptc.com).
2. Matlab - BblcoKoypoeHesrrfi fl3brK rd HHTepaKTr4BHafl cpeAa Arq lporpaMr\4r4poBaHzrfl., qvrc-

JIeHHrIX pacqeroB u r,ruyelrul:,ar\uu pe3yJrbraroe. C nolaorqrrc MATL,{B rraoxno aHaJrtr3u-
poBarb ,4aHHbIe, pa:pa6aTbtnarr aJlropr.rrMbr, co3laBarb MoAenr4 Lr npunolKeHr4t
(http://matlab.ru).

3. Malpe -- oAHa us wau6onee nonynrpHbrx crrcreM cr4MBoJrbHbrx Bbrtrr4cneHvir,, o6na4arorqar
npeBocxoAnofi uayvxroft rpa(pzr<ofi (http ://u"ww.maplesoft.com).

4. Power Sim Constructor, Power Sim Studio - nporpaMrranoe o6ecreqeHpre Powersim BKJrro-
rraer s ce6s pa3nI4qHble rLIrIbI I,rHcrpyMeHToB LrMnrarlr4oHHoro Mo,4enr4poBaHuq

(http://powersim.ru)

5. Anylogic Anylogic
(htlp ://www. anylo eic, ru)

6. BPWin - uouluuft I{HcrpyMeHr MoleJrrlpoBantl, paspa6oranurrfi $upvrofi Computer
Associates Technologies roropufi ucnomsyercr Anq aHarrca, AoKyMeHrr{poBaHHs r.r peop-
raHI43aUHI4 cJloxHbrx 6tEsuec-npoqeccoB. Mo4eru, co3AaHHas cpeAcrBaMra BPwin; rro3BoJrr-

er rrerKo AoKyMeHTI{poBarb pa3rl4rlHble acrreKTr,r AesrenbHocrn - 4eficrBkrfl., Koropbre ueo6-
xoAI4Mo rIpeArIpI{Hf,Tr, cnocoou }IX ocyqecrBJreHr,rr, rpe6yroqzecfl. nns. grofo pecypcbr r4

ap. (http://www.ca.com).

I4urepuer-pecypcbl, 6asu 4auurx, zuQopMarlproHHo-c[paBorrHbre rz rorrcKonbre crrcreMbr rro
TCMATI,IKC AI4CIII4NJII,IHbI :

I . http ://www.exponenta.ru - O6pa:onarensurrfi MareMarprqecxzft nopran.
2. http://www.kxlab.corl - cafir _kx lla6oparopr4r4. Ornpanuar rorrKa norzcKa uHsoplraqzu o

uoneftruux Haf{HbIX pa:pa6omax n o6lacrr.r Bhrrr}rcJrurelruofi MareMarr.rKv, aBToMarvga\nLr
MoAenrzpoB aHvs. v rporpaMMHbrx rrpoAyKrax _kx Jla6oparopuu.

3. www,mathhelpplanet.com - HeKoMMepuecruft MareMarurrecxufi (bopyvr, Ha KOropoM MoxHo
nonyqurb KoHcyJlbralluro I4 peaJrbHyro noMorrlb B perxeHr,rr4 rro npaKTr4qecKr4 nrc6ouy no-
[pocy, cB.f, 3aHHoMy c MareMarurcoil u MHoror{r4cJIeHHbIMr4 ee npuloN eH:aflMlr.

4. www.csin.ru - O6pasonaremuufi r4HTepHer-npoenT, rrocBflrrleHHnrfi computer Science z
cMe)KHbIM AlIcqrInJII4Hant. Mtr Sopltzpyenr KoMMbroHr4ua lro4efi, npooeccnoHaJrbHo 3aHV-

Maloqrlxcs I4JII,I Aaxe npocro r.rHTepecyroquxcr Aannofi reuaruxofi. Tarxe v:u co6zpaeu
raH $ oprraaqr4ro, HanplrMep, pyccKos3brqHbre Kypcbr no raH(f opnrarr.rKe.

- t4HCTpyMeHT vMr.rTarlproHHofo MoAenHpoBaHr4t



5. www.teorver.ru - Ilopran, rrocBtllleHHrtft raruu pa3.4enaM MareMarr,rxtr{, Kar( Teepr{s Bepo-
xrHocreft, MareMarl4qecKafl crarl{crl4Ka, Teopr.rfl MaccoBoro o6clyNranaHr4r, M4TeMa;t:rrrte-

cKaf, reoprrr renetpa(pLrKauApyrI,IM rIpr,IJro)KeHr{rM reopr4r{ nepoxruocreft.
6. http://edu.ru - (De4epanrnrrfi flopran "Poccuficxoe o6pasonaHvre", rroAAep]Kr{BaeMufi OfY

lHr4vl I4TT " I4n(p opMr.rxa" . I{aranor uHrepHer-pe cyp coB no rrpeAMeraM.

7. http://www.mathtree.ru - flpenonuAnufi KaraJrof MareMarr4qecKrax pecypcoB coAgpxr4r HH-
(fopmaqraro o r<aSe4pax, nepcoHax, ny6ruxaquxx,6n6tuorer(ax, )KypHanax r4 T.rr.

B. lrttp://wrvw.mathnet.nr/ - O6rqepoccuircxufi MareMarr{qecrzfi ropr€rJr, npeAocrpBJrxrcqufi
poccuftcxtErvr u sapy6exHblM MareMarLIKaM pa3r[r{Hble Bo3MoxHocrrz B nor4cKe ran$opruraqura

o MareMarr,rqecrofi )Kr.r3Hr{ n Poccuu.
9. http://algolist.manual.ru - Cairr, rocBflrrleHHuft anropvrrMaM r4 Me o.qaM nporpflMMr4poBa-

IlITfl-.

10. http://www.eqsocman.edu.nr/ - o6pasonaremsrrft ropraJr - oKoHoMuKa,

HEAXMEHT.

I 1. http://www.fea.ru/ - llopran na6oparopur "Bbrqr.rcJrr..rreJrbHar MexaHuKa"

cKoro (f ar<ynrrera C|I6|IIV.

8. MATEPI4AJIbHO-TEXHNIIECKOE OEECTIEqEHIIE
Ar{cqrrlJrr,rHbr (MoAyJrfl)

Jlexquosuble ayApITopLIu, ocHalrlenurre 4ocxofi (.unr rr,rela r4nr4 MapKepar, gKpaHoM AJUr

lpo eKrlr4oHHbx cr4creM, rrp o eKTopoM n uoyr6ynoir,r,

coIII{OJlOrI4.g, Me-

@usraxo{r,rexann-te-

Ayluropuu Ans npoBe 4e:uufl. la6oparopntrx
rrepcoHanbHbrMr{ KoMnbrorepaMu, o6reAuH€HHbrMr,r B

yKoMrrneKToBaHHbrMrz ueo6xo4uruuir.l crrcreMHbrM

o6ecne-reu kreM, ay rv-topr{r.r Bbrqrl cJrr,rreJrbuoro rIeHTpa.

zauxrufi., ocuauq€unrre coBpqMeHHbrMr4

noKanbHyro Bbrqr.rcJrr4TenbHyto ceTb u
u npr4KnaAHbrM npoqpaMMHbrM
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