
UI

Muuucrep crno o6p a:r 0B arrr
@e4epanr,noe rocyAapcreeHHoe (

Bbrclrefo upocpec
<<B.uaAr,rruup clc nft ro r

eHn AlercaHApa lpuropuenuu

rfl rr Hayr(
rc/{}r(eTH:o

)14O}IAJIbH(

yAnpcrBe
t u Fllrrco,r

@.urY)

AMM,4,
II H IICC.II
lnillte aHcuH

UILI

n Poccr,rfi crcoir OeAepau
l o6pasonareJrr,Hoe yqper
rro o6pasonanzx
snrrir yur.rBepcr{Ter
latl lpu qa Cto

uu
I('IEHI,I

IIETOB

A.A.

x))

no Yl\4

rucpnro

2015 r

PAEI

MeroAr

Hanp nn.rreHrre rroAroroB Kr{ :

IIp oSu.rrrlrporpaMMa rroAr

Vpouenr, Bbrcurero o6pa:ot

Oopua o6yuenr.rn: or{Has. y(

f,qA'I TIPO

;I OIITI,INTII3A
(HAHM

- 4-, o?

II{CU]4UIZI_IbI
)AoBaHUc onepaqnri
,nu H r,r)

HHrDOpMar

OTOBI{U

,nsug 6at

)r(opeHHalrl

Cevecrp Tpy4oel,txocrb 3arl,
eg,l uac.

Ilexqrur,
LIAC.

IIp
3aI

II(TIITI.

flT14fl.,

ac.

JIa6opar,
pa6orrr,

qac,

CPC,
qac.

@op*ra npovr
TOIIHO|O K(

rpoJtrr
(gr€,/3aqe:

,Ky-

,1 4/r44 36 l8 3xsaa,{eH 3

I4roro 4n44 36 IB 54 SKsarv{eH 3

Bn vrup 20I

UO

t\4P

I]OB



1. rIEJru:

{enrlau ocBoeHlrrr 4rzcqrznlunrr (rr,t

quu)) rIBIr{roTctI o3HaKor\.{JreHr4e cTylleH'ro

o6 ec[e.leune u atrMuHr4crpr{poBauue unS o

eroit reoprEt't. llocreAuee o3Haqaer, lrro
Mrr I] o p e[reHr4ro rrp[r(JraAHbrx 3r(cTp eMaJIbH

O,quoft rr3 xapaKrepHbrx oco6eu

BHrzMaHrze r upo6neuaM ynpaBJresulr. Itar
TB opHoM u e cp cp ercrr,rBHoM r,rcrro Jrb3 o ri aHr4rd

lrbrx r{ TexHr4rrecKr4x cpeAcrB. I-Ia rraleuarz
BAHLI KAI( 3AilAqU OTbICKAHI{g 3I(CTPEIVIVMA

PAOOT MHOI'I4X MATEMATI{I(OB IIO IIX DEIIIEH

HbIX 3AIAII,

3 a.qa-ru Ar.rcur4rrnuHsr :

- I,r3yrreHlre ocrroBHr,rx npI4eMoB r4 rvreToA

dlopvruponaHrle HaBbrKoB rrocrpoeiHrz.f,

rouux rpe6oaaurzqM [ocraBresnofi

r43yrreHue cuoco6on peanusarJurl h{ero

IIPIIO OPETEHHE HABbIKOB IIJ]AHI4OO B AHH'

2. MECTO IVIIC
ilaguax Ar{cqrinJrrrHa orHocrrrc.f, I(

OII OIII. LIz yueuue Ar4 crlr4[Jrr4Hbr np o]< oArzr

r0uurx cryAeHTaMr4 B paMKax rypcon <M

<[zc[c]epeHrlr4anbHbre ypaBHeHrza>, <<9u

.[3brKH) r4 Ap.

flauurIft r<ypc o6ecneqr,rBaer larb
$oprvraquonHbx crrcreM r4 TexHoJrolv fi),
cs 6 a: o B rur,r A[fl rz3yqeH r4fl crreqrr aJrbrrbrx

3uauux, noryqeHHbre B paMKilx rz

Hbr .4Jr.fl :,j'arrrrca]F.urfl nrrnycxHoft Ke anufi li

3. KOMTIETEHUI4I4 OEY'LIAIO
OCBOIIH

B pesynrra:re ocBoeHru Ar,rcqunlrr4rrrr

npoif eccrzouaJrbr{brMr.r rz upo $ eccutor{aJrbHbrM

- cnoco6Hocrb npr4Mer{rrl n npoQeocuoH

cfopnarnrcu (O|II{-2).
- roroBHocrr rc pa:pa6orKe MoAerrr4p)Tou1

TOB rrpI4KJraAHbX [pOfpaMM MOAgnr{pO

B pesynr,rare ocBeeHrrrr Arrcrlr4rl
yKa3aHHbrx r(oMneTeHrlrru [o .4ecKpr4

c TeMaTr,rqeoKr{Mr4 MoAylrrrMrr Afi rluullIl
ulerra o 6yuennrr u upo cp eccrzonalE,noii 4
1) 3natr: onpe,4eneHue o6ulzx dbopv,

Aanuoft AlrcqulnprHF,r; r(oppeKTHrre OBI(I4 I$IACCI4LIE CKI,IX 3 AAAI{ ]

ocJreAyro-

F,HV n AI4 C III4II JILI I IbI
nrr) <MeroAbr orrrrzMr43arluu r{ r4ccrr

o6yvarorqlixcfi rro rranpaBrreHurc <M
aquolrHblx cI4cTeM)), c MeToAaMI4,

eHTbr ro oKoHgaHr{a Kypca AoJr)rGr,r BJr

3ailal{.

coBpeMeHlrorr glroxl4 .flBJlf,eTcg Bce

HrrKofAa rrpelr(Ae, oqyrlaeTcr rrorpeoH

pl4po/lHbrx oofaTcTB, JrroAcnrlx pecy

ecrcoM rr3bll(e raICI4e 3a4aqu MoryT oblTb

exoropoft c[yurqraa rznr.i rpyurcuuor{aJra,

ro cTaJIo Bo3Mo)r{FIr,IM foBopr4Tb o Teopl4

peIUeHI4S OIITHMI{3 aULIOHHbX 3AAAH)

rzMr,r3 arf r4oHHbrx Mo.4eJrefi , uaz6olee no

OIITI4MII3AUUU B BI4Ae flporpard]M llrn 3
rrepuMeHToB n o6pa6orrcr4 r4x pe3yJrr,

bI B CTPYITTYPE OIIOTI TJO

OOfl3ATEJIbHbIM ITI4CIII4IIIIUHAM B1NUATVI

4-u cenecrpe u 6asupyercrr Ha 3HaHu

Marur{ecKr.rfi aHarus). <feoverons lr
Hbre MgroArI>, <Arropr,rrMbr rr anrop

uee r43yrrenyre AurcL\unltuu <MoAelu
p e4endHHar o 6pa6orrca raucp oprraaqran

AI]JII4}I.

II{.'I AAFIH O I,I AI,I CqIIII J]I4HI]I,

unoft pa6orr,r,

EfOCfl, OOPMLIPYEMbIE B I'E3

Ar,I C rvrll Jrr4Hbr (M OAyJrfl )
r{arcqr4r.rcr Ao Jr}r(eH oB JraAeTb

KOMIIelreHUI.jj'MU:.i

r'TTOft NEITEIIbHO C,TI{ 3HAHLI fl M ATEM

AJIFOOI4TMOB II pearlisaqnu ux Ha 6ase

(rrr{-3).

I4Hbr CTyAeHT,4crJrlr(eH AeMOHCTltr4pOBa

paM (3H4Hr4fl., y}/'{erlufl, Blra[errr4rn, B co

HbI, IIpI4MeHtITb IIOnyqeHHbIe 3HaHIzttI B

TEJIbI{OCTH:

al(oHoMepHocT9pr, I{HcTpyMeHTaJrbI-r];IX

aHue onepa-

aTtrqecKoe

IIJIEHHI,IMI4 B

ETb I-IABbIKA-

pacrarouee

B UrOAO-

, MaTeppIaJIb-

cpopnrynrzpo-

pe3ynhrare

3r(aTpeManI)-

HO OTBETIA-

M;

TOB.

OI4 LIACTI4

nprio6pe-

ofutl)),

HI{ECKHE

AHIIE UH-

14 
'BJISET-

tr,loryr 6lrr npr.i\4eHe-

JIbTATE

uu o6rue-

I4X OCHOB I4H-
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ocBoeHue
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Vuerr: rrol{.f,Tb rIocraBJIeI{Hy}o 3 y; $opt'tyrupoBarr, pe3yrlbrar; Ha ocH AHATIT43A

yBrlAerb n KoppeKrHo c(popvlyuapo

Blalerr: cuoco6nocrblo yqlzrbc.fl ;

6 MareMarnqecl(H ro.Iuslfi pe3ynbrar;

yHAaMeHTarsHoft noAroroBKofi no aM npo-

oco6so-(peccuonanbHblx znauuit1, rotflrMaH r(oppeKTHoc:ru [ocraHoBoK 3aAarr;

cTbro [epeAaBaTb pe3yJIbTaT nryo

cneAoBaHlrfi s svAe KoHKperHbIX

nrrx 6usllxo-MareMarl4rrecKl4x I4 tlp bIX I4C-

nreu4aquft, Bbrpall(eHHblx B TepMIrHax rI nlreruoft

ooJracTr.r Ir3JrrraBllrelocfl sBIIeHI4s.

4. CTPYKTYPA II CO AHI4E AI4 C JIUIIJII,IHbI (MO,[y
I44'l'aca,O6rqa{ TpyAoeMKocrb AI4cuLmJIrtHbI ser 4 sa.rerHf,D( eAI{HI4IIbI,

I,IE Ar{CUtrilrJII4Hbl

Jlercqlrs 1. BeeAeHre. llocranoBKa 3aAa

cKoro nporpaMMlrpoBaHlts (2 uaca).

EKIII,III
orrrr4 Mr.r3 arl uu. Krraccufr uxaura.r 3 aAaq

Jlercrlus 2. MeroArr MI4HIrMI,I3aIItlu Qytt ft oluoft [epeMeHHofi. Kraccu.{ecrufi erol, Me-

ToAbr ArzxoroMLrv, 3oirororo ceveuran (4

,'\

1l

qTTlLTF-

br TeKyulero
I yclleBa-

eMocru
uedennm ce-

rpoMexy-

Bu4u yve6uofi , BKJIIOqat

O6rena yue6uoft
pa6orut,

c npr.rMeHeHlreM

HHTepaKThBHblX

MeroAoB
(u tacax I Yo)

PagAen (reua)
AHCUI4NJIHHbI

C)

4

Fl

||.

Bne4euue B

AHCUr,rnJrHHy,

flocrauoeKa
3aAar{u oII-
TUMU3A\|4V.

10 (s0%) Hr-xourporr I

Melogrr uu-
HI4MU3AIIIII4

Qynxqrafi
o4Hoft nepe-
neHnofi.

f-KoHTpoJrb
z,Jt2 (37%)

MeroArr l,rz-
HI,rMI43aqurr

t[ynnqr.rfi
MHOII4X IIE-
peMeHHbrx.

SreueHrlI
BbrrryKJrofo

anarlrga. 3s-
pr.rcTHqecKve

MeroAbr.

Jlenqus 3. MeroArr MrrHIrMLI3aqIzn ,fyunq
).

oAnofi rrepeMoHHofi . Mero4 TIOMaFIIIX 4 uaca).



Jlerqun 4. Mero4tr Mr.rHrrMr43aqHu Qyux
IcacareJrbHbrx (4 .raca).

ft o4noft repeMer{Hoft. Bnnyrnrre $yHx n. MeroA

Jlercrlus 5. MeroAsr Mr4Hr'rMr,r3arluu c[yHx fi ruuorux nepeMeHHblx. llocrauoexa
qa Ha 6esyclonntrfi excrpeuyu. Klaccu ft rr,reroA (4 wca).
Jlercqus 6. Merorur MrzHr.rMr43aqrarz Synr< zfi rrruorvx nepeMeHHbrx. Mero4 Mrrox na-
rpaHxa (4 uaca).

JIeKquu 7. 3ala'ru BbrrryKnofo rporlpaMMr4

(4 uaca).

Ba:e.Lrfl' Ceanonas roqKa. Teopelmr Kv

Jlercqufl 8. r{ucnensbre MeroAbr MrlHaM a Qyurqraft MHorrrx nepenreuur,rx. M
Horo [or{cKa. fpa4ueurHbre Mero4rr. Mero Hr,rorona (4 uacon).

JIeKquq 9. r{ucleunbre Mero.ubr Mr.rHlaN{r4 z (fynxqzft MHorr4x nepeMeHHbrx. A nor(oop-

AlrHarHoro cnycra. MeroA MHoirorreJreit IIa nxca, Mero4 nrrpa@Hux Syuxqufi (4 ).
Jlercqun 10. 3npucruqecKze lre:ro4u. fe
'J3]ca).

qecKlre aJrroprzrMr,r. MypanruHufi purw (2

JIABOPA PHbIE 3ATTf,T'I,I.'I
Jla6oparopuan pa6ora J\b1. Mero4r,r uuu
xoroMrzLr, MeroA 3oJrorofo ce-clenvfl (tl qaca

JIa6oparopHaq pa6ora J\b3. MeroAEl Mr.rH

MaHbrx (2uaca).

Jla6oparopnaa pa6ora J\b3. MeroAr,r nrun

careirbHbrx (2uaca).

Jla6oparopnar pa6ora Nb4. Mero4tr uuu
eurHbre MeroAbr (4 uaca).

Mr43arJvtt QyHxrlufi oAuofi uepelrenn ofi . 9TOA Ar{-

Mr{3 arlr,rlr (pyurqufi MHoft4 x rrepeMeHHbrx fpa4rz-

Tarxepa

cryvaft-

JIa6oparopHas pa6o'ra J\!5. r{ucneHHbre M

urrx. Mero4 rroKoopAlrHarHofo cnycr,:a (2 u

JruqHocTHo opr{eHTlrpoB aFrr{ble Tex

Mu3arlrrr4 QyHxqlrfi o4noft lepeueuu ofi .

Mr43arlnrd @yur<qlrft oAuofi nepeueuHofi .

Abr Mr4Hr4Mu3ar\vv (pyurcqufi MHorr4x n
\

HbIe TexHonofuu;

u o6yteuus.
Jla6oparr:pnme

3AHflTVfl.

eToA r(a-

Jla6oparopuaa pa6ora J\b6. rlucleuntre Mr4Hr4Mr43 aqrzrz Syuxquft runorux
Hrx. Mero4 urrpaSHux (pynxr1r.rft (4 wca),

5. OFPA3OB bHbIE TEXHOJIOTI4I4
,{nx 4o crn}r{eHr4.rr rrJraHr4pyeMErx JIbTATO B O C B O E H I4.q NIjCU-IIIIIII|'HbI I4 CN. O JI],

cnenlTorrlue o op a3 oB aTeJlbHbre TexHo.[o rr4rz :

- uuQopnaarllroHHo-pa3Br.rBaroqrze rexHoJr
- pzl3BrrBaroxlr4e IIpooneMHo-oprreFr:fupo

Jlexqzr

1
T

-r

llpo6levruoe o6yuerrue

Kosrerccruoe o6yueune



Me4qucuuurrrHapHoe

o6yuenue
+ -r -r

Onepexaroqa.rr caMo-

cro.rrreJrbHat pa6ora
T

B parurax u3) reHl{r A}Icq[nJl.I'IHbI r

TeJrbHbx rexuoJlof I4ft : nerlluonHo -cei\{I,Inatr

Hbre r,r na6oparopHble 3aHflTIar) ; case-study;

cTep-KJlaccbr; npI4MeHeHI{e MynbrlrM e.4l{a

rrpr4MeHeHI4eM KOMlbroTepHbIX npe3eHTaIII4

eKTopa vilu 3BM); TexHoJIorI,It .pa3BkIl

KoMMyHlrKarIrIoHHbre rexHoJlorlru (npuueE

plrHra reryrqeft ycrleBaeMocrll cryAeIJToB I,I

6. OIIEHOIIHbIE CPEACTBA AJI
ilP OME}ITYT OIIHOfr T'TTTE I

IIJII,IHbI I4 YIIEEHO -ME'T ONI
HOfr l

TEK)
Tenyqlrvt KoHTpoJIeM yc[eBaeM ocrlI

peftrunr-xoHTpont.

Konrponr,Hbre Borlpc

1. llocrporaru MI,IHLIMLI3Ilpyrouyro rocJl(

2. HaftruMHontecrBo IJ* ncex rorleK MI4E

JI

flycrr QyHr<qua J(u) :111u2 - t 1- tl-1 I, H

oTBgTrrrb Ha Borlpoc: Ha KaKI,IX rCTpe3X

Perunrr: J(u):sin3 (u)+cos3 (u) --+ extr

r \-r
l+ei | . u.r0l| '->

, 14t=0'

llprznecrn rpr{Mep (pyurcquft , y,4oBJIe't

yHrrMoA€urbnofi (ne MeHee rpex (pyHt<

susNr Jluntuuqa (pyurqllf, yHI4MoAarIb

Paccvrorperb rlepBble Ilecrb IIraroB N

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

Haircu o6racrr BbITIyKJIo crll $'yuxqrzt

Peururu: J (u) = (* * y+ 1)-("-';'*'u') -
Peururs: J(u) = xy'zt (l- x -2y -32',

3.

4.

5

6.

7.

8

9.

10.

O3MOXHO [pI4MeI{eHI4e IIr[pOKO CrIe]KTpa

cKa.fl cr{creua o6yueHur (rpa4uql,IolrHbl(

MeroA npoeKToB; o6yueuue B ManbIX rp

lexnororrzfi (npone4eHue neKIILroHrIbIX

i rz Aeuoncrpalll4oHHbrx ponl{KoB c tIoM(

vrfl KpLrruqecKoro MrIIITJTeHI'I.fl; unQop

:uue zn$opMallrloHHbrx rexnonorufi 4l
KoHTpoJrr snauzit).

I TEKYIUE|O KOHTPOJTf, YCUEB
:TAUI,IU IIO I,ITOTAM OCBOETII,I'I
IIECKOE OEECTIEIIEHI,IE CAMO C
AEOTI,I CTYAEHTOB

LrJr4r4 KOHTPO.IIb
flBJrflercr 4eficttryrorqa.t yHr4

cu rc peftu{Hr-Kolrrpolro NbL

AoBareJrrHocrb AIIfl Qynxquu J(w) : arct,

r.rMyMa gnx SyHr<quu J(u) :
(t ^ |, llr'-ll,u+r,u)=1' '

l7,u:r.
rftrv sce roKarbH.ble MI4HI{MyMrI Aauuofr

lX OHa flBIIfle'ICfl yHUnrOgalrHOft.

ue [0; 2rJ.

extr , uet R,

Bopflrou(r4x ycJlonl{rc lluuurzqa, Ho He.f,l

gzfi). Ornerr,rrb Ha Borpoc: yAoBJlerllopfl

ras. Ha o'rpe3Ke. Vrneplt4eulre AclKa3arb.

eroAa JroMaHbIX gn.a Synrquu J(u):llu2-

t J(u) : s in (u) + s in (2u) .

extr.u=(x,y)eE2,

-+extr,u=(x,!,2)eE3.

NEKIII'IOH-

flrrax; Ma-

ausrufi. c

rlbro [po-
aIIr{oHHO-

MOHI4TO-

I,MOCT
14culr-
).'{TEJI

CIICTEMA

,)

yHr(ur4}i 14

r_f,rorql1xcJ

r nu ycno

l-11 na or

VI,

b-

c5.

ycno-

I2 NT-



13.

11, Penrum: J(u):x->min, ueU,

12. Peururr: J(u):x ) extr,

qI{cJIa.

tlpu r(aKlrx a, b u c Syrrxqzr
s=(x,y)eE2.
Hafitu o6tactu BbrrryKrrocltr4

-?u = lx,!,2) e L- .

15. llpunecru rpr,rMep KoppeKrHo r:cpopu

HaII.,Ir{r4eM He MeHee AByx ofpaHrr

cQ oprrynupoBaHHa{ 3a1.aqa.

Haftru Mgolr(ecrBo d - uaa* ToqeK

yHr4BepcanbHoM MnoxecrBe U == Rl.
glt, J(u), Koropas cxo.4r{Tcr K rv{Ho

17. Haftru MHo)KecrBo

t4.

16.

18.

t9.

20.

tluuJ(u)= 1- cos 
lo "w(-"' -" %)

r4Tb MlrHr4Mr43r{p}Torrl[e

U une cxo.{r{Tcs.

Brrnecrz (f opnryny Anr Bbrr{r4c rrenufl.

Br,rsurz:rr Ha KaKr.rx orpe3Kax Syurcrlu

J (u) = au' + bu + c, J (u) =,Mi, t f">
Busururt Ha KaKr4x orpe3Kax (pyuxqu

J (u) = au' + bu + c, J (u) = fil, t @l

Oqeuurr rocrosHHyro Jlunmnqa L
2, 31.

Orleurarr [ocroflHHyro Jlunuuqa L 4n

2, 31.

Haiaru uo6alrnrrft rr,rznztryla ft yu

fiyurquz J(u) J(u)=-Lt3 +2u2 -r5u-
Hafttn rlo6altnrrfi uunznryn dlyu

Synr<qraz J(u) = -2u3 + 6u2 -u -rl0
Hafirn roarKy MaKcr4MyMa fyul:qun (

21..

22.

^azJ.

25.

1A

26. Haftru roqKy MaKcr{MyMa Syullquz (

lx, +2x, <8
ur,rqeurz.gx {

l2*r- xr 3l2

lxr+2xr 3I2
orpaHuseHuqx {- 

t3x, + x, <I5

(x) -+ max ) "f (x) = x, + 4x, + x.,x, -'2xl ^)zx; ilpu

ueU

3

=,(*,y)e E2 :y-x2

6yaer

IIOCneAOBaTeJTbHOTO I]e

?t

lrocJrenoBaTeJrbHofo

0,, > o)

=0),rae puqH

U

yuxqufi; J(u)=sir1*IyIz), J(at):s

nl{poBaHHofi npurcla4nofi saAa.rrz olrrr4

uit, Yt<azarb K KaKoMy Kaccy Lr rt4rry

MI{IrI{MyMa Syur<qura J(r) =sin[a exp

b Mr,rHr4rvrr43 rrplro xlue [o cJreAo

By Lf rur He cxoA[rrc-rr.

BCoX TOr{eK Mr4HI4MyMa

Ha yHI4BepCaJIEHOM MHO)KeCTBe U: R

AJUr J(u), xo'ropaq cxoAr.rrcs K

JIOII(eHI4{ TOqeK 3 OJroTof o cer{eHHt

J(u) rrar'nercf, yurrMoAaltsofi :

e" ,J(u) = cos(r), J(u) = sh(u) .

J (u) stntxercs yHr.rMoAalruoil :

e-" ,J(u) = sin(a), J(u) = ch(n).

Qynr<qnu J(u)=-tt'+2u2 +5tt-2 na

(fyuxqrau J(u)'=-2u3 +6u2 -u+I0

w .1. no Merory

ua orpesre l-2,

^ 
-I- no MeroAy

orpe3Ke l-2, 31.

(x) + max ) "f (x) = 2x, + 4x, - xl

Dtv

BbIIIyKJIa, noruyra?

+y2 +22),

u3aIJt4Il, C

HOCI4TC.S

')] , nu

bHOCTI,I

QyHr-

, llocrpo-

Fro)r(ecrBy

ala, bl.

T
t.-

rpe:xe [-

pa nnfl

pa Ant

pr4 ofpa-



2l. Haftru rorrry MaKcrrMyMa (pynrcqura (

28.

29.

lxr+ x, <7
qEHI,I'X 1

l.", '5
Haftru roqKy MaKcr,rMyMa $yHrrquu

lxr+2xr 3l2
HI,IIIEHKI'X {

[-r, + xr28

Hafitu rorrKy MaKcr4MyMa Syuxquu

Qx, +2xr> 7
HKII{EHI4SX

[1Oxr - xz 18

Konrpo.rrH[,re Borrpo

l'Haftru Bce rorrKu JroKnJrbHofo 6esycr

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

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

3. .f(xt,xz) : @r2 1xz + 2)t -r,t';
4. f(xt;z) : (xt - 2x22 + I)2 + x1;

5. f(xt,xz) : (xt2 * *t' * l)2 + x12 -x2
6. f(xt,x) : (*/ -xz2 t 4)2 + x12;

7. f(xt,xz) : (xt2 + 2xz + 92 - 4x22;

B. f(xt,xz) : (xt + x2 + 3)2 -xt -r 2xz;

g. f(x1,x2,4): (xt + 2x2-xj)2 I (x1 +

10. f(x1,x2,x) : (xt - 2*)t + (x2 - 2xj)2

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

12. f(x1,x2,x) : (xt -r 2x2-t 4x)2 -r (x1

13. f(x1,x2) : xf + 2x12 + xfi2 * )v1-

14. f(x1,x2) : 2xt3 -xt2 t 3x1x2-x1 -r

15. f(xt,xz):xt3 + 5xt2 -8xfi2-xt +

16. f(xt,xz) : I0xt2 - xt3 * xfi2 1' v22,'

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

18. f(x1,x2) : xt(5/3xt2 -x1- l) t- xz(

19. f(x1,x2) : xt(- xt2 t xt + 4) + v2Qv

20. f(x1,x2) : 5xt(xt2 + xr - 1) + 3x2(x1

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

22. f(x1,x2):xt(-x12 + 5x2) r 4x2(x1 't

23. f(x1,x) : 2xt(2xi2 + xr - l) +' 2x2(x

24. f(x1,x2) : xtQ -xt2 i 6xt) -x2(x1 -r

(x) -+ max ) f(x,) = -xl - xl + x,+8x, n

"f (x) -+ max ) .f (w) = -2x, -r8xr- xl - xl

f (x) -+ max ) f (x) = (r, - 3)' + (x, -' 4)"

sr rc peftrr.rur-KgHTpo.rrro J\b2

Mr{Hr4MyMa y pJreAyroqnx rpyurqaft .

t)t ;

)t + (*r_ 5)t;

+ (xj - 4)2;

+ (xs - 2x)2 + (x, - l)t;
x2+1)2 +(x2+xs_ I)2;

2.2'
2.

2,

,,;

+ xz)}

+ r);

'-xr + x2),'

2xz);

-L2)'

x).

ofpaHI4-

rrpr{ ofpa-

pr4 ofpa-



2.Petnuts cJreAyroqve sa2:arrr4 Ha yc.rroB

l. (*t + x2 t)2 + (2x1-xz r 1)2 -+ m

2. (*t + 2xz- 1)2 + (x1+xr)t - nnin; xt

3. (*t + 3xz- 6)t + *, )min; xt -xz :
4. (xt - xz -r l)t - x, -) min; 2x1 + y, :
5. x1 + x2 -)t/ti/I.,' 2x12 + xz2 : 4.

6. 2xt -f xz ->min; 2x12 -f y22: 41.

7. x1 -+min; (x1 + xz)2 t x12 : 1.

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

9, xt2 )- xz )min,'x12 * x22 : 1.

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

11. x12 + 2x22 -+ min; x/ + yr2 : 4

12. xt2 + 2x22 -+min; 2x12 + x22 == 4.

13. (x1 - xz -r xj - 1)2 +y2 z -) min; xt -r

14. (x1 - 2x)t + (x2 + *r)t - ntin; x1 +

15. (x1 + xz t xj_ 1)2+(xt -xz)2 -)min,

16. (x1-x)2 + @1 + *r)t -min; x2 * x

17. (x1-xz * q + 1)2 ) min; xt -t xz *
18. (x1 * *r)t + (x1 + *r)t -min; x1 +

19. (x1-r 2xz -r 3xj * 4)t -+min; :r1 + y,

20. x1 + 2xz-t 3xs -+min; xt2 + 2x22 +

21. x1-xz -l xs )n'in; x12 + x22 --x3:

22. xt a xz + xs )min; xt2 -f xz f'xs:
23. x12 a xz + xs ) min; xt2 -l 2xtt * xs

24, xt2 + x22 -)min; xt a xz + xs2 : L

3. Hafirra Bce rorrKu JroKElJIbHoro yc[(JBH

ofpaHr,rrreuws. x>0.

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

2. .f(xt,xz): (xt-x2 + 1)2 * (:v1 -r x2

3. -f(xt,xz) : (xt2 1xz + 2)2 -:c12;

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

5. f(x1,x2) : 61 * *rt * l)t + x/ -
6. .f(xt,xz): &r2 -xz2 + 4)t + x,t;

7. .f(xt,xz) : (*/ r 2x2 1' l)2 - 4x22;

Mr.rHr4MyM.

-- _1
, rvl .vz

txz: L

z*xs:L
+u: L

xt r xz-xs: L

:4.

s: ],xt-xz-xf2.
3:4,x2+2xj-6.
+ xs: l, 3xt * 262 )- xs: 0.

Mr4Hr.rMyMa y cJxeAyroqux ftyurqrzfi npt HaJIHLIT4KI



B. f(xt,xz) : (xt + xz + 3)2 _ ttt t
9. f(x1,x2,4) : (xt + 2x2-ry)2 +

10. f(x1,x2,xs) : @t - 2xz)2 + (:v2 -
11, f(x1,x2,x) : (xt - 2*)t + (:c2 -
12. f(x62,xs) : (xt * 2x2-r 4x)2 +

13.f(x1,x2) : xr3 + 2x12 + xp21- 2x

14.f(x1,x2) : 2xts -xt2 t 3xfi,2-xt

I5.f(x1,x):x13 + 5xt2 -Bxp.2-x1
16. f(x1,x2) : l0xt2 -xt3 * xfi.2 t v,

17.f(x1,x2) : *,t * xt2 -xtxz + xt t
18. f(x1,x2) : xt(5/3xt2 - xt - 1) + x

19. f(x1,x) : xt(- xt2 t xt + 4,1 + x

20, f(x1,x) : 5xt(xt2 * xt - 1) + 3x

21, f(x1,x2) : 2xt(xt2 + 2xt - 3/21 -r

22. f(x1,x) : xt(-x12 + 5x2) + fu2

23.f(x1,x2) : 2x1(2x12 + x1_ l,) +

24.f(xt,x) : *t(l - xt2 t 6xl - x2

4. Peurum cJreAyrorq[e 3a4aqlr Ha )/cJroB

ofpaH[rreHuetuna <3>.

1. (x1 )- x2- l)t + (2xt -x2 + l)2

2. (x1 + 2x2- l)t + (x1+x2)2 --> m

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

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

5, xt -t xz ->min; 2x12 + xz2 '= 4.

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

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

8. xt - xz -+ min; x12 + vr2 : 1,

9. xt2 * xz -+min; x12 + v,r2 == 1.

10. xt2 + x22 -)min; 2x12 + x2'? : 4.

ll. xr2 + 2x22 )min; x12 + yr'2 :4

12. x12 + 2x22 -)min; 2x12 + a;r2 :

13. (x1-xz * 4- 1)2+x22 )rnin;

14. (x1 - 2*)' + (x2 + *r)t - ntin; x

15, (xt 1xz + 4- I)2+(xt -xt)2 ->

16. (x1-*r)' + (x1 + *r)t -min;x

a (:)) Ha



17. (x1-xz -r xj + 1)2 -)min; xt t x
18. (x1 * *r)t + (x1 + *r)t -ft,rin; x1

19, (x1 + 2x2 -r 3xj + 41/ -+min; xt

20. xt t 2x2 1- 3y -+ min; xt2 + 2xz2

21. xt -xz -t x3 ->min; xt2

22. x1 1xz + h -)min; xt2

23. xt2 1 xz + x3 -) min,' xt2

24. xt2 + x22 -+ fttin; x1 I x2

Kourpolt,Hlre Botlpo

Oqenra uo pefiruur-xourporu,c J\!3

oopaTopHr,rx paooT npr{ oTBeTe Ha AorroJr

- Meto,4 ArzxoroMr4r{.
- Mero4 3oJrorofo cerreHu.rl.
- MeroA JroMaHbrx.

- Mero,qKacareJrbHbrx.
- MeroAMHolrslreJreft JlarpaHxra.
- fpa4ueurnrrft MeroA uaucxopeftnero c

- MeroA ycnoBHoro rpaArreHra.
- MeroA rroKoopAr{HarHofo crrycKa,
- MeroA rurpaQnux (fyuxqnft.

1.

)
MareuarzqecKa.f, rro craHoBK a 3anaqru

OcuosHrre onpeAeJreHr4{ MeroAoB

Syurqzft oAuoft repeMeHHofi . Knaccraq

3. Mnuulrusaqur QyHrqraft oAuofi
(,{uxororr,rzu).

4, Muuurr,ru:aqu-a

5. MuHuuusaqrz.a

CEIIEHI{{.

6. MrzuuMrzsarlul

Jftznuruqa.

Qyurcqufi

Synrquft

SyHnrIVft oAHOTZ

7.

8.

Muuziuusaqru $yuxquft o4uoft uepe
rllrcrennas peanl,r3allurr MeroAa JroMaH

Muuunlrasaqzt dryuxqrzfi o4nofi nepe

METO.{A IIOMAHI,IX,

9. Munnuasaqrar $yurcqufi o4Hofi ue

rrocJreAoBareJrbHoro nepe6opa.

10. Bunyr<nrre Synr<qrzu oAnofi rrepeM

BblrlyKJrocrn (nprzrepnft nrrtyrnooru).
11. Brruyxnsre Syuxquu oAsofi

Jrr4rrrrreB o crr.r BbrnyKnofi Qyuxquu,
12. Brruyrcnrre tlynrcuurz o4uofi repe;MeHH

r<acaremnoft.

_l xs : .1,

2xs: 4,

-r'. -f- v, :

Xl-Xz-xs:2.

x2 I 2xj: 6.

l, 3xt r 2x2 1- xs:0.

+ l:2- - x3

.)+ xs- : t.

-t- f .

-ti)Y2iX3

)- 2x2 -t

**rt:

n p efrrrunr-KorrrpoJrro Ns3

opMrrpyeTcr fro L{ToraM BbrrroJrHeHr4fl r{

F,Ie Borrpocr,r. Tslanr la6oparoprnx

ycKa.

K 3KSAMEHY

vrrllr43aL\ukr. Krraccu$ ur< a\us. 3 a4art on" tu
MLzsaTJrzM. flocraHosna 3ararilr ourrzM

r4 MeTOA,

ensofi. MeroA AeJreHrrrr orpe3r(a

oAr{ofi nepeMe nofi, Cuuvrerpr{qHbre MeroAbr. Merol O
oAuoil nepeM uuoft. CuurraerpulrHbre Mero4rr. I\4ero

Ho[. JlunneBocrb r[ynxqurz, Oqeura

uofi. Meron noMaHbrx, Onucasue

noft. MeroA rroMaHbrx, Teopeva o c

nnoft, MeroAr,r nepe6opa, MeroAr,r

nnofi. Heo6xoAlzrvroe v loclaroq

fi,. Teopenanr o HenpepbrBHocrlr, rJr

+

.2

fi, Teopeua o K&cororrbsoft. CneAcrBr4e

IIII4T JIA-

u3aww.

arl4v Anfl

NOTIOJIAN4

6ouaqqa,

30Jro'Iofo

HCTAI-iTb]

fopHTMa.

O,4I4MOCTI,I

ocltl4 vI

peMLI O



13.

14.

15.

16.

17.

18.

19.

20.

2r.
22.

zJ,

24.

25.

26.

21.

28.

29.

30.

31.

JL.
aaJJ.

34.

Ilarpanxta.

35. HrzcneuHbre MeroAbr

@yurquft. OuucaHze

36. rfiac:reuHbre MeroAbr

urpa$nrx $ynxqzfi.
37. r{ucnerurbre MeroAbr

IIOI4CKA,

38. rlucrenntre Meronbr

MeroAbr" f ene:ru.recKr.ie

39. Hnc:rennrre Meronbr

Meroabl. feuerrz.recxze
40. rlucleunrre MeTOnbr

Meronbr. lenerrlqecKze

Brnyxrnre fyuxqzrz oAuofi nepeluerl

Bunyxlrre Syunqua oAuofi repeMeHH

AOCTaTOT{Hbre yCnOBr4r BbrrlynJro c:tH.

MuHrzNrr{saqrzx (fynxquft o4noft repeM

Teoperrra o cxoAr{Mocrr4 MeroAa

flocrauonr<a 3a1aqv onrrrMr43aur{r4

orlpeAeJreHrzx. Teoperrbr o cyrqeclBoBaH

Knaccuqecrufi MeroA perxeHrz.rr

SyHrqrzft MHorr{x [epeMeHHbrx,

Meroa MHonfl{TeJreft Jlarpanrxa orrrl,rMr'l

Brmyxntre MHolr(ecrBa. OcHoeurre ou
Br,rnyxrure (pyuxqrzrz MHofr{x rrep,eMeHH

Brnyxrue $ynlcqvIa MHofr4x nep,eMeHH

Brnyrlsre SyHrcquu MHofr.rx nep,eMeHH

Brrnyrcltre $yur<qzz MHofrzx rr

rrepeMeHHbrx.

flpo ercqux ror{Kr{ Ha MHo}r(ecrBo.

3a1a'ra BbrnyKJroro [porpaMMa
Heo6xoAurrauft u 4ocraro-{urrfi [pr43Ha

3aAa.ra Br,rnyKJrofo [porpaMMr4po.BaHr,rs.

3 al.a'lra BbrrryKJroro rpo rp aMMr4po.B aHrifl .

Hucnenstre MeroAbr orrruMvr3aL\r4rr

rpaAlreHTHbrx MeroAos. Cnoco6rr err6o
I{ucnensrre MeroAbr onrrarungaquua 6
uaucxopefiuero cnyclca. feoue:r1lu
r{ucneltnrre MeroAr,r orrrr4Mu3al;I{r4 4)

rpaArzeHTa. feolrerpra.IecKrlfi cMbrcrr.
r{ucrenur,te MeroAbr otrrr,rMr43aul4rz

fpaAr4 eHTa. f eolrerpu.recKuft cMbrcJr,
r{ucrenHrre MeroAbr orrrrrMr43aurzn $yH
r{ucrenHrre MeroAbr orrrr.,rMr{3aul4

rroKoopAr4uarHofo clycKa. Teopelra o
tlvcresurre Mero.4br onrr4Mr43auuu 6

orITI4MI43aUr,rl4

anfopr4TMa.

oIITI4MI43aUr[r

onTZMr,I3arIVrU fi

ofrTr4Mr43arqHr{

arropurvrsr. Ko

onTr.{MI43alJ}rr{

anropr4TM6I.

oIrTr,rMrz3aru414

anropzrusr. H

Teopelaa o

Ceoficrsa

MI,IHI4MyMe nunyxnoft tpyu

BbrrryKrrbrx Oynrcuufi . Fleo6

nnofi. Meroa KacareJrbHF,tx, Onucauae

bIX,

Syur<qrzil MHofrrx repeMeHHl;rx.

r{ Mr4Hr4MyMa QyHKrIr{r4 MHOfr4X IIepeMe
qu ycnoBHoit u 6e:yclonuoft onlalr

quu Qynrquft unorux nepeMeHHbrx,

I4g. LT CBOUQTBA.

Teopeua o MHHaMyMe nunynnoft cf

. Kpurepnfi BbrnyxJrocrr'r.

. Kpureprlfi onrrrMaJrbHo crrz,

Hbrx. Ceoficrna BbrrryKnbrx $yuxqz

r4s. Ce,{roeax rorrKa c}ynxql.irz

ce.uroeofi TorrKr4.

Bsauiraocs-ssr, ee peureHrLs, e ce4.nonofi

Teopen sr Kyua-llaxrcepa.

yuxqafi MHorr4x rrepeMeHr{brx. 06
IIIAIA MCTO.IIA.

xquft nuorux rrerpeMeHHbrx. fpa4rzenru
IZ CMI,ICI,

Hqzft vruorwx [epeMeHHbrx. MeroA

xqufi uuorr4x nspeMer{ubrx. Me'roA

quft uuorux repeMeHutx. MeroA H
rfyHnqvfi MHorux nepeMeHHbrx

oIr4MOCTr4 MeTOAa IIOKO Op,4r4 lraTHOrO Crr

xquft l,ruou4x rrepeMeHr-rbrx. Mero,4 nr

nrqufi MHorrrx nepeMeFrlrbrx. MeroA

0 KUr.{I{ MHOft4X rIepeMeHFIbIX, C>ioAlnr

MeroAr,rnqzfi lruou4x nepeMeHHr,rx.

ynrquft MHorux nepeMer{Hbrx. 3e
TIOHCHTbI f EHETIZLIECKOf O AJIIODATMA.

yuxqzfi MHorrzx repeMeHHbrx. 3ep
pbr feHeTl4rlercKof o aJrf opr{TMa.

xIIrEft MHorr4x nepeMeHHr,rx. Snprz

0

I(a [apaMeTpoB reHeTl4rrecKoro aJrro a.

OAIIMbIE I,I

fopr4rMa.

OBIIbIE

bIX.

r[4r4 ilntr

IJIdU.

MI]OII4X

afpaH)I(4.

II4 MeTo/l

npoerqrzI

IIOBIIOIO

Merol

)I(IITEJIEIZ

b MeToAa

yuafiuoro

,TI4LIECI(I4E

aqecr(He

qecl(ae



l

2,

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

Bonpocr,l Arrr lpoBe
flafit e orrp eAeJreHr{e yHr{M oAalrnofi
Kaxrzu o6pa:orra B MeroAe Ar4xoloMr4rz

f'l
orpe3oK lot, btl np" rru6ou k'.> AZ
r{enr orJru.raercfl. Mero4 Al,rxoroM}rr,r or
llouerr,ry B MeroAe 3oJlororo cerre)Hrrr,

Jr{Tb TOirbKo oAr,rH pa3 3HarreHr{e QyHK
Karoft r43 pacoMorpeHHbrx n la6oparop
[aftre orpoAeJreHrre nururr4rlenoii $yHn
f eouerpu.recr(afl r4HTeprrper arfufl n:zn
Byaer Jrrr JToMaHHM rryrHr4fl., rror

Qzx $yHxquu Jlu) H noqeMy.

K uelry Molrer rrpr4Becrlr 3aHrrr(errHat

flafit e orpeAeneHlre BbrrryKnoft $ynx
f eouerprz.recKa-s r4HTepnperarlr.rfl Br,rfl

T7,

18.

19.

BcsKa-s JrLr ((nr4rrurarleBa) cfyHrqru aen

$yHnqur rBJlf,erc.f, (rrurrrrrr4rleeofi) u n

13. Karuu o6pa^:orr,r

xacarelturx?
14, flaftre onpeAeneuvre rpa1rrerra SyHnqn
15. B xaryro cropoHy HarrpaBneH BeKrop
16. r{eu orrr4rraerc.fl MeroA ycnoBHolo

KO|O KJTaCCA 3A[Aq kr Crlonb3yeTc.fl ]MeToA

fiafir.e onpeneJreHrrr BbrnyKnoro Nr]ro

{orax<ure, r{To orpe3ol( flBJrrercf, Bblrr

Hro raxoe BcrroMorareJlbHoe noul5nu
ucnolmyercr?

20. flo.re\ay k +1 upn6nnxreHr.{e, [oJryqae
BbxoAr4T 3a [pe,4enbl Br,IlyKIrofo ]M

21. Onmmre rzAgro MeroAa rroKoopArrHarH
22. l eol.r.erpz.recxzfi cMbrcJr Merona ilo
23 . llpur,egate Qopuyny uepe6opa KoopArl
24 . Hro Ha3brBaror y.qa.rHofi ur epaque:ft?
25. B r<axux cnf{aflx BbrrroJrHsercr 4po6n
26. Kar<oeo ycnoBrre cxoArrMocrrz uero4a?
27, [ailne xapaKreprlcrtrKy MeroAa

METO,4AM}I.

2 8. llpuee4r4Te nperzMyrrlecrBa r.r HeAocrarK
29. Orlulture r4Aero MeroAa urrpaSurrx fyH
30. [afire orpeAerrenrae rurpa$uofi Qyurcqu
31. llprzne4r4re npr4Mepu rurpacfn6pl ,fynr
32. Kaxr,rnr o6pasovr peruaercrr BcnoM

cnoco6 npr.rMeHeH n 4aHnofi pa6ore?
33. KaKoso ycnoBr4e cxoAlrMocrrz uero,4a?
34. fiaftte xapaKrepr{crr{Ky MeroAa rurpaqp

MI,I METONAMI{,

35. llprzne4r{re rper{MyqecrBa rr H

OEbEM CP C 14 PACIIPENEJIEHZ ilO BI4NAM YTIEEHbIX PAEOT I} q AX

calrocrorrre;unofi pa6orbr
KrIrln.

ar{TrzpyeTcrr lor]aAar{r4e ToqKr4

,{a 3oJIOTOIO CeqeUurr?

allr4nafl. co nropofi ureparrr4rr, neo6xoAtz

u Jlu) BMecro ltByx B MeroAe Ar{xoroM
oft pa6ore MeroAoB cxoArrrcr 6lrcrpee u

IIeB O CTr.r CpyHKrIr4 r4.

npr4 rroMollr4 MeToAa JroMalrHbrx, ilepe

HKa KoHcraurrt Jlunruvr\a v uo.reNay?

ft Oysxuvu.
erc-f, Bbrrryrcrofi, u uao6opor, Bc.flr(a.fl

v?
.1-tr uoc.ne locrpoeHlzs roxaaHnofi

eHTa or MeroAa Haucxopefiueto ctryc
cnoBHofo rpa4nenra?

a,

bIM MHO}I(ECTBOM.

MeTOAe yCJTOBHO|O fpaluer{Ta 14 An

ro (foprr,ryne MeroAa ycJroBr{ofo
U(

fo cnycKa,
r,rHaTHofo crrycKa.

arHbx Hanpaueuufr.

ruara?

HaTHO|O ClyCKa B CpaBlreHr4l4 Q

MeToAa noKoopArzHaTHoro cnycKa,
:qJufi,

i4?

Hafl, 3araqa B MeroAe rnrpa$urrx cfyn

@yHrqrafi B cpaBHeHr4rr c paHee pacc

Merola mrpa$n rrx Synrcrlrzfi ,

I4E B

sk\t

yMa Ll* B

o BLIqIC-
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Koflzqecrpo.I
Pa6ora c JreKurzoHHbrM MareprzaJroM, caMo-
cTorTeJILHOe U3yqeHI4e OTAeJIbHbTX TeM

III{nJrr4Hbr; rrorrcK rr oo3op JrrrTeparypbr 14

TpoHHbX T4CTOqHI4KOB ; r{TeHne LM3yLIeHI,de

HI{Ka r4 yr{e6Hbrx uoco6uft.
lloaroroera r n
B rruoluenr{e AoMarrrH ux s agauui1 rroAroro
Ka K JraooparopHbtM 3aHflTuflM

7. YTIEEHO-METOII,ITIECKOE I4 IIHO OPMAIII4OHHOE OBE CTIE

TV rrHbr (MoAyJrrr)

a) ocrronHaa Jrrzreparyp a:

1. Mero4rr orrrrzMr43arlrlr{ rz reopurr yn HI4rr: MeTOAlrqecKI,re yKa3aHus. I( caM gTeJILHOI'l

pa6ore rro At4crlr4nJrr{HaM <Mero!,rr on 3arluu), <Ma'teuaruqecKue MeroAbr un ynpaB-
JreHrzfl) - SlexrpoH. TeKcroBbre .AaHH - Jluneqx: Jlzneqrcufi rocyAapcrBeH ur,rfi FIIIqECKI4II

yHr.rBepcrzrer, 3EC ACB, 2013.- 18 c.

2. Cecnaer4u A.W. LIcctreAoBaFrrre ollepa fr z Ir,rero4br orITr4Ma3arJLrui y.le6uoe u prel Cecla-
nuu 4.W,, CecraszHa E,A.- 3.ne H, TeKcroBbre nalrHbre,- M,: Y.redno- ALILIEQKUIC

rIeHTp no o6pa:onaHr4ro Ha )r(erre3noA )I(HoM rpaHcrrople,2015.- 200 c,

3. Ka:ancrcas O.B. Moaenu r.r Merotrbr Mr43ar\u!r, flparrurcyu : yue6uoe I Ka:aucrca.rr

O.B,, IOn C.f., Arrccoea O.K.-:3 r{. Ter(croBr,re l(aHr-rbre.- Flosocu6llpcK Honocudup-
cxnfi rocyAapcrBeHHbrft rexHraqecKzft

4. Arrerr<oe A.B. BneaeHr4e B Merc).qbr

r4Bepcr.rrer, 2012.- 204 c.

Mu3aqrrr4: yue6uoe noco6rae/ A A,B,, 3ap1,-

CTATIICTHI(A,6uu B.C., Kanarnrar<oe A.H.- 3re
A 1 Azvr+.-z/zc.

TeKcroBbre .raHHbre.- M,: @unaucrr

,t. Mero4u orrTuMrr3auuz: yqe6uoe n uel O.A. Bacurtesa fn ap.],- 3ire . TCI(CTOBbIC

AaHHbre.- M,: Mocxoscrr.{fi rocy unrrfr crpor4TeJrbHr,rft yuunepczrer, 3EC ACB, 2014,_.
96 c.

oJ AorronHr4TeJrbHa.[ Jrr{TepaTypa:

1. Cyxapen A.f. Kypc MeroAoB orrr.aMrz u f3lerrpousufi pecypc]: yueSuoe n Cy-
xapeB A.f., Tunaoxon A.B., Oe4cpon B
TJTVIT,2OII.-36] C,

B.- 3lerrpoH. TeKcroBbre AaHFrue,-- M, @I43MA-

2. Pososa B.H. MeroAbr orrrr4Mnsatluu I JIeKrpoHHbd pecypc]: y.le6uoe noco6 e/ Po:ona
B.H., Mar<cr4MoBa I4.C.- 3lerrp,on.
4pynt6u HapoAoB, 2010.- lI2 c.

croBbre) AaHHbro,- M.: Pocclritct<uit yt BepcprTeT

3. flanreneen A.B. Mero.ubr orrrrrMr4aauLrL4 f3nexrponurrfi pecypc]: yve6uoe noco6 e/ flanre-
neen A.B., Jleroea T.A.- 3lexrpou. re oBbre AaHHbre.- M.: Jloroc. 2011.- 424

B) rreprr oAr4qe cKr4 e rB [aHwtr"
1. <l4urf oplraqr{oHHbre rexnoloruz> E ec.squrrft Teoperr4qect<uil u npur(naAH

oAnucHofi r4HAer(c 7265 6rexHr{rrecKufi >r<ypuwr IS SN I 684-6400
2. Xypuan <BusHec-uHSopvrarurca)) .- pe pyeurfi Me)(Ar,rcrlr4nlnHapnmfi na brrr )nyp-

HaJr, Bbrrrycraevr,rfi c 2007 ro21a Ha I{OHAJIbI]bIM ITCCJIEAOBATEIIbCIfl4M VHII I,ITCTOM

<Brtcuras rrrKoJra oKoHoMrrKr4 ) (lII4y 3). A4nazur4crpr4poBaHr4e )r(yplraJl a oc

BIII3.ercs lllxolofi 6zsuec-nu$opuaumu H
ulecTBJlri-



3, Xtypuan

4, Xypnan
5. XypHan

6. XypHar
7. Xypuan
8. n{ypua-l
9. Xypuan

<B ecrHzx Llucruryr a gr(o lroM

<B ecrnux I(oMrIlIoreDH brx rr

<Becrnux MfY: gKoHorv{r.rKa)

<Becurux Poccraficxoro sn

<B ecrHur< (puuaHcoeof o yHr'r

<B oupocr,t gKoHoMrrKr4))

<BrI.rtacnurerlbHble rex]{oilo

B) r4HrepHer-pecypcbr:

Pecypcrr ilnfl ArzcraHrlr{orrHofo
www.cs.vlsu.ru.
ConpeueHnue zucf opnrarlrzoHHr,re cr4oleMbr

ToAoB B oKoHoMr4re u Qzualrcax:
1. Mathcad - nporpaMMHoe cpe,qcrBo,

MaTeMAr[qecKr4x r,r TexHrzqecrGrx pacq

rpa$zvecxraru uurepSeficovr, r(orrJllarr rr

6orrt c Soprraynau\r, .ttrcrraMkr, rFra(bll

coTrrr{ olepaTopoB 14 JrofuqecKrrx QyHK
HO|O pelueHr4r MaTeMaTuqecK[x 3a4aq

2. Matlab - BbrcoKoypoeHeelrfi rr3l,rr( r4 r4

JreHHbrx pacqeToB lr BLr3y ankrs aur.lrr4

poBarb IaHHbre, paspa6artma:rr
(hyplmatlqb,ru).

AT.

J Malpe -- oAHa uz uau6otee norq/JrrpH

rrpeBocxoAnofi nayunoft rpa$ur<oii (!q
Power Sim Constructor, Power Slim St
qaer n ce6.g pa3nlirrHbre rr[rbr
Ggplpeluersim.ru)

5. Anylogic Anylogic
(httplAruueuvlpgrqJu)

6, BPWin - uorqnrrfi rzHcrpyMeHr

Associates Technologies roroprdi zcl
t aHlrca\krLr c Jro )nH brx 6 us He c -np o u
eT qeTKO IOKyMeHTLIpOBaTb pa3Jllllt{Hble

xoAr4Mo npellIprrHflTb, crocoobr .ax

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

tr4urepuer-pecypcbr, 6asrr 4aHuux, rzucf

TEMATIZKE AIICIII4TIJII4HbI :

1, htCI//www.expon_enta.r'u - O6pasonaren

2. http://www.kxlab.com - caitr kx IIa6o
nosefruux Ha1n{Hr,rx pa:pa6orxax B o

M0AenrrpoB aHwfl. Lr [pofpaMMHbrx lrpoAy
3. www.mathhelpplanet.com - HeKoNrMe

noryqr4Tb KoHcynbTarll4lo u peaJlbHyro

rrpocy, cBssaHHoMy c MareMaruxofi u v

rcu PAFI> -
pMarlr4oHubrx rexuolronafr >

prr{ecKoro yHr.rBerpcr4Tera uM. fllexauo

ocBoer{Hf, r(ypca, pa3MeuleHHbre

fl ao34aHtrfl r4 peanr{3arluv MareMurll

Ang BLInOnHeHrr.f, Ha KoMIbIoTepe pa3ll

n, cna6xeuHafl rrpocrbrM B ocBoeHrrl,I

.4OCTaBJI'eT fro.rlb3 OB aTejIIO I4HCTD\/M

I,I LI reKcraMr.r. 13 cpe4e Mathcad Aocry
z, [peAHa3HarIeHHbIX AJITI rIr4CneHHOrO

u.{Hofi cno}r(Ho crr4 (http : //www.pl.c. cr

paKTrrBHar cpeAa Ans nporpaMMrrpo

JlbraroB. C nououltro MATLAII l,roxu
pI4TMbr, co3AaBaTb MOAeIII 14 fr

cl4creM crrMBoJrbHbrx eErqncreuuil,

soft.conr).
io - uporpaMMr{oe o6ecre.reH}ie

HCTpyMeHTOB r4MLrTarIr4Or{HOfO

rrpoBaHufl, pa:tpaOorauuufi Supnroft
b3yeTcs Arrfl, aHarv3a, AoKyMeHTr4pOBaH

Mo4elr, co3AaHlrar cpeAcrBaMu BPwi
rreKTbr AegTenbr-ro cTLr - I]\eLlaTBr,rg,

ecrBren[fl, rpe6yrcu1v.ecfl Anfl 3Tofo

rril uarev ar vqe crcufr. rr oDTan.

BI,IqNCII4TEJII,HOfr MATEMATI4KIZ. A

x _kx lla6oparoprzu.
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4, g&ry4St4JU - O6pasonarelrnuft u

cMelr(HbrM Ar4crlurnlrHau. Mu Soiruu
Maroil{r4xcr vlrv Aa>rrc upocTo r4H.Te

I{HQ OpMarIUrO, Harrpr4Mep, pyccKo{3brqH

6.

7.

8.

9.

5. www.teorver.ru - Ilopran, nocB.[rrleHH

{rHocreft, MareMar[qecKar crarl{crl{K
cKat reopux renerpa$r4r(av ApyrLrM n
http://g1u.ru - (De4epanrHrrfi nopral '

fHVMI4TT "Vlu$opMrzKa". Karanor u
http://www.mathtree.zu - [penon a4ur,r

Qoprvraqzro o na$e.qpax, rrepcoHat{, r
http ://www.mathn_et.nrl - O6rqepocczfi
poccrzft cxrzru n sapy6elKHbrM MareMarrz

o MareMarl4qecxofi xrz3Hrr s Poccau.
http://algolist.manual.ru - Caltr, rocB.s

HUfl."

10. http://www.ecsocman.edu.ru/ - O'6pas

HE.II)I(MEHT.

11, httg//www.fea.rul - llopran na6oparop
cKoro dlaxynrrera ClI6flIV.

8. MATEPI{AJIbHO-

Jlerqnouubre ayAr{Topvu, ocHarq0u

lpoel(urzoHHbrx cr4cTeM, npoeKTopoM rz rr

Aylzropuu Arrfl npoBe4eHr{r: Jra

rIepcoHaJrbHbIMLr r(oMlblorepaMu, o6r,eaz
yKoMnJrer(ToBaHHrIMH neo6xo4uuttnr
o o ecllerreHLreM, ay AIlTopr,Iu BbrqI{cJI

-[]loeKT, rrocBrruerrHbrr.i computer

M KoMMbroHr4Tr{ Jr}oAefi , npoQeccraoH

ulrlxct .qaguofi rel,rarnrofi. Taxnre rr
Kypcbr no uucfr opir,rarr{r(e.

I4 TaKIIM pa3AeJIAM IvIaTeMaTr4ItI4, I(aK

, Teoprr.f, MaccoBoro o6clyNuaatrv.fl., M

)KeHr4tM Teopplr4 Bep orTHocTeld.

occrzficrcoe o6pasonaur4e", no44ep)Ka

pHer-pecypcoB rro rpeAMeraM.

r{aTaJrof MaTeMaTr{qecKr4x pecypcoB co

r4r(aL\tr fl)<, 6 n 6 I z clren ax, )r(yp H an ax r4 T. rr,

uit vatewatu.rocKraft ropraJr, npeAoc

M pa3nzqHbre BoSMo)nHocTa B Ilo].rcrce r4

Hbrr,r aJrropr4TMaM u MeTOAaM rr

rnnrft noprarr - gKoHoMr4Ka, corlr4

" B rlql4cruteJlr,Hatl Mex agl4xa" (b u3z

XHI,IqE CKOE OEE CIIEqEHI,IE
Ntr ITJII,IHbI (MOAyJIS)

.4ocxofi (4rr uena ulu uaprepa),
yrcoM.

TOpFrbrx zaurnvfr,, ocnarqennr,Ie coB

HbIMH B IIoI(anLHyIo BbIr{14 CJrIiTeJrbI{

I{CTEMHbIM v [paxnaIHbrM npo
rIeHTpa.
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P a6o.ras nporpaMMa Ar{cqurrnrrHbr

ro HanpaBrreHr.rrc 02.03.03 I\@eM qecKoe
i

r4HQ OpMaUr4OHFrbIX Cr{CTeM.

Pa6ou1-ro rrporp aMMy co craBr4Jr AorIeHT

Perlenseur

(npe4cranurenr

llporpavrrua paccMorpeHa r{ o4o6peua ua

3ane4ymrqufi r<a$e4pofi

Pa6o.ra.f, rrporpaMMa paccMorpeHa Lr oA

HarlpaBJreHufl 02.03.03 Mar aTll

unrhopvauuos nrx cucrev.

llp e4ce4areJrb KoMrr ccr4rz

JII{CT II
PAEOIIEII TIPO|]IA,M

Pa6o-{a.fl nporpaMMa o4o6peua ua

flp oronon sac e4aluLrs. r<a$ e4prr J'{b

CTABJIEHA B COOTBETCTBI4I4 c rpe6oneruun u cDfOC IIO
LII,IE

6paxuu C.VL

rcemu C.M,

n I(OM14CC14I:l

c r4DOBaru.{e

ernu C,M

3 ane4yrorqrzfi xar! e4poft

Pa6oqas rporpaMMa o4o6peHa Ha

flpororon 3 ace Aanvrfl. r<a$ eaprr No

3aee.qyrcurzfi ra$e4pofi

Pa6o.raq nporpaMMa o4o6peua ua

flpororon 3aae4aHnfl xa@e4psr J\i:

C,

@a'4c
(uecro pa6orsr, AoJl)r(Hocrb, OI4O, no

,[aHvrvt ra$ e4psI OTaIIM

HEL 3AC?IAHI4I4 yr{eOHO-MeTOAUrl

tl€rrleHI4e

(OliO, no4ru.rcr)

EyTBEPXAEIilI4tI
Ar4 C rlr4rur r4H r,r (M O Av JrA )

yue6uuft ro4

yue6nr,rit ro4
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