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1. IIEJIII OCBOEHkIfl,IUUITIIIJIIIHbI
I-{enrrrara ocBoeHI,It AI{cIII4nJI[Hrr (rrao,4ynr) <Peruenue gKcrpeMaJrbHbrx 3aAafD rBJ'rerct

upuo6pereHl'Ie cryAeHftMI,I 3HaHuiturtastrKoB, B Bapr.rarluoHgoM ucqlrcJreuunkrcuoco6au ero
npI'IMeHeHI{fl AJIJ pa3JII'IrIHbIx [pI{JIoxeHI,tft. Irlsyrerue AaHHoro Kypca rro3Bolrr,rr cryAeHTaM no-
nfrI4TB [peAcraBnenue o6 ocHoBHbIx BI4Atx BapilarllroHHhrx 3aAaq u alalrpt-tr1a1rec4]rx MeroAax
ux pe[IeHrlr. Paccuatp]rBtllorct cnoco6rr perueHr4r 34Aaq c [oAB]r]KHbMr,r I,r He[oABtrxHbrMr.r
rpaHI'IIIaMI'I, a raKxe Ha ycJloBHrrfi ercrpeMyM rr 3aAaq c yrnoBbrur,r roqKaM]r. Eygyr r,r3f{egbr
pa3nl'IqHble cnoco6rt peIueHIIt AaHHbrx 3aAaq I,r lrx I{HTeprnperarl}rfl B 3aAatrax ouurMaJrbHoro
ynpaBJreHr,rs.

2. MECTO ATICqUIJII,IHbI B CTpyKTypE OIIOTI BO
fianuax AI{cIIrnnI4Ha orHoc}ITct K Baprrarr{Bnoft .racrz OIIOI u flBlrflercs,Ar4crlr4rnr,rHof

uo nu6opy. Zsyrenue gauuot AI,IcqlIlJII{Hbr npoxoArrr n 3-u ceMecrpe u lazupyerofl Ha3HaHr.r-
xx, npuo6petEnnrx cryAeHTaMLI B ptlMKux KypcoB <HenpepuBHbre MareMaruqecKue MoAeJrr4)),
<conpeuenuue upo6neMhr rrpr{Kna4noft MareMarr{Ku n uu(}opMar[Krr)) r,r Ap.

,{aunuft rypc o6ecneql4Baer 4amnefiruee r.r3rreur4e Arircq}rlnr{H <Axryapnag MareMarr.r-
Ka)) I,I NOTTAIO6UTCfl, NIfl I{3rIEHI,I' CNEqUAIIbHbIx AI4CIII{NJI}IH.

3uauul, noJIfreHHbIe B paMrtx ll3freHr.rr ,qauuofi Ar.rcqlrlJrrrHrr, Moryr 6ur6 nppruese-
Hhr .urr Harrlircanils. urrnycrnoft xnanuQuxaqu onnofi pa60mr.

3. KOMTIETEHIIUU OBYIIAIOIIIETOC.fl , OOPMI,IPYEMbIE B PE3YJIbTATE
o cB o E HVrfl I.I/]CIII,/.rrJrr4Hhr (M oAyJr.fl )

B pesynrmre ocBoeHlul Allcqrurrtl{Hrr o6yraroug.rficx 4onNeH AeMoHcrprrpoBarb cJreAyro-
ur{e peynbraru o6pasoBaHr4lr :

- cnoco6Hocrb Hc[oJrb3oBarb 14 rIpI{MeruITb yrny6neunrre 3r{au}rr s o6racrz rrp}rKJrqIpofi uare-
Marr{Kr,r l,l r,ru$oprr,rarzru (OIIK-4);

- cnoco6Hocrb parpa6arrmarb il aluTngl,IpoBarb KoHrle[TyiurbHbre r{ Teoper[qecKr,re MoAeJrr.r pe-
rrraeMhx HafrrrBx npo6leu u 3a1aq (IIK-2);

- cnoco6Hocrb parpa6atrmarb 14 [pI,IMeHrrb MareMaralrecKl,re Mero.&r, crrcreMHoe u 4pI,rKIraAHoe
lporpaMMHoe o6ecne'IeHhe Nu peIueHI,IlI 3aAarr uayruoft u [poeKTuo-TexHoJrorr4qecKofi ,4ef,-
rerrbHocrrr (lIK-3);

- cnoco6Hocrb parpa6arrrnarb u a*urn3l,IpoBarb KourlenryzunbHbre r,r reoperr.rqecKr,re Mo,qeJrz pe-
IrraeMbx 34Aaq npoerrnoft u [pol,I3BoAcrBeHHo-TexHororzqecKofi 4errenruocru (IIK-4).

B pesynrrare ocBoeHI4s AI{cIII4ITJI}IHrI cryAeHT AoJrxeH AeMoucrpr4poBaTb ocBpeg}re yKa-
3aHHbD( KoMIrereHIIufi no AecKpkIuropaM rcHaHus,, wrenvrfi., BJraKenvrrr>, B coorBercrElrl,I c reMa-
TI{IIeCKI'IMI{ MOAyJI'MI'I AI'IC{}IIJII'IHbI, IIpIIMeHtTb UOnfIeHHhIe 3HaHIat B IIOCJIe,qyIOlgerrA O6yre-
Hyrv n npoSeccnoHaurnoft AerreJrbHocrr,r :

1.3uatr: KoHIIerITyaJrEHbIe LI TeoperfiqecKrre MoAenu perreHur HarrHbD( upobreu z ra-
aav (IIK-2, olIK-4); KaK rpl{Meuxtr yruy6rreHHhre 3*alue.u o6rract" MareMargKz r.r uuifopnra-
TuRu AIrfl pemeHl'Is upl{KnaAHbx 34Aaq (OIIK-a); MareMarr,rqecK}re MeroAbr, crrcreM4roe u npu-
KnaAlroe [porpaMMHoe o6ecue'reHlle AIrs pelreHr,rr zaryaq uayuroft vt npoa*rrro-
rexHoJrorzqecr<ofi AesrenbHocru (IIK-3, IIK_2, nK_4) ;

2. VrraeTb: I{clroJrb3oBarb n IrpI{MeHflTb yrny6nenubre 3HaH}rf, e o6nacru upr{KraAHoft nra-
TeMar['IKrI u nu$oprr'rarvtKrr (OIIK-4); ]IcrloJlb3oBarb npoBoAtlTb Hafrghre r,rccneAoB4uur r{ rro-
Jlrrarb HoBbIe HarrHble I,I [p]rKJIaAHbre pe3ynbrarbr; [poBoAr,rrb yrny6neuurrft anaml$ upo6leu,
rIocraIroBKIE u o6ocuoBaHils 3aAatl uayrHofi I,I flpoeKTHo-TexHoJrorur.recKoft Aesrenbrlocrl,I, pzt3-
pa6arrmarb KoHIIeIrryaJIbHbIe I,r reoperr,rqecKr4e MoAenr,r peuaeMhrx 3aAarr (lIK-2, xlK-4);'uc-



IIOJIb3OBarb I'I npl'IMeHtrb MareMar[qecKHe MeroAb.r, oHcreMHoe r.r npr4KJraAHOe ilpofpraMMHoe
o6ecreqeHl{e rIJI{ pelxeHl{fl 3aAaq uayvuoft u [poeKTHo-Texr]toJrorr4.recroft Aei[TeJrb]Fro,crrzr (lIK-2,
IIK-3, [K-4)

3. Blaqerl: cuoco6nocrb LIcrIoJIb3oBarb u rrlpr{MeHjrrn yuy6neHrrbre :rH6rHlzrr 3 ro6n4slrt
npI'IKnaAHofi ltareuarprnLr vr un$opnaarznu (OItrC-4); cuoco6Hocrbro r a6crprax'rgoMt)r l\lbrrrrJre-
HI'IIo, aHaJII43y,, cuHresy (lIK-2, IlK-4); cuoco6socrrro yrny6neHHoro aHilrr{3a upobre,nr, rocra-
HoBKTI z o6ocHosaHufl 3adLal HZIyqs6T lr npoeKTHo-TrexHoJrorv.recxofi AerreJlbHoorn, orroco6Ho_
crblo piBpa6arrBarr KoHIIeIrryaJIbt{bIe r,r reoperr-rueoKue Mo,4enu pemaeMbrx HayqrrbrK npo6levv 3a\aq (lIK-2); cnoco6Hocrbrc npoBoALITb yrrry6irenuuii aHaJrr,r3 upo6rerw, rocriaHroBKr.r fi
o6ocHosauusltalla.c- uayvuoft u ilpoeKrHo-rexHororuqecxoii.qerreJrbHocru (fll(-3, III(-4).

O6rqat
4,, CTPYKTYPA t4 COAEPXTAHI,IE AI4C T]PIIJIIIHbI (MC)AIY"I]['I)

c OAEPX{AHI,IE AilCUr{IIJt rrHbl

o 6 rqar r o cra' o B K a sarar'_,ro" uu" o #t [1T*.". 
" "".peMbr. (4 uar:a).

MeroA napaa:quit B 3aAarrax c HerroABr.rxubrMlr rpaHprrlaMrr.
HeHpre 3finepa. (6 vacon)

3" Bapnaquoullble 3aAaqv c HenoABLIlKHbrMr.r rpaHprqa.Mrr pasJrvrrHoro Bu,qa (4 ttactt1.4' BapuaquoHllble 3aAar{pl c [oABI4xHbIMpr fpaHrrrla]\,{u 14 r\pyrve BrrAbr 3aAaq. 3aaa.{a c 11o-
ABr{)KHbrMrr ltpaHr4rlaMr4 (4 uaca)
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5' BapuauuorlHble 3aAar{H c TIoABH}I(HbIMI4 rpaHr4rlaMr4. 3rccrpeuarr4 c yrnoBbrrrru nouxanu (2
uaca).

6, Bapuauuourrbre 3aAarru c lorBr.rxrrbrMr4 fpaufiuaMil. O4nocroporrrrlre BapuarJnu(Z uaca).7' BapnaqnoHHble 3a/:Iartu Ha yciloBHbtil rxcrper,ryv. flocrarorrHbre ycnoBrzq 3r(crpeMyMa. flole
')Ko'r'peNtarrei.i (4 uaca).

8. Ilapr'rauu otlllble 3aAatII4 I{a ycnoBur,rir rxcrpcMyM.. l4:onepu,verpr.l{ecxue 3aAa11u (2 uaca).9. flpalrbte MeroAbI B BapIzaIIxoHHbIX zallarrax. KoHeqso-pasuocrHrrft N{erora ?l'r1epa. . Me-'ror Pnrrla. Merol Kau.ropona\a (2 qaca).
I0. IlocrauoB*a 3ararrr4 onr,Miurb'oro ylpaBnerrr4q. Irpzfluur

ca).

I I' onlnnrzurbHoe yrrpaBJreHr4e h BapHarILroHHOe nclrr4crreHHe (ll

MaKcr4Myrvra Ilourprnnua (3 ua-

uaca).

TIPAKTI4qE C KI4 E 3 AH'IT VTfl
Irparcruuecnar pa6ora J\bl. o6qaq rocraHoBKa3ailarfuBapr4arlr4oHHoro HcrlrcJreHutr. (2ua-
ca).

flparcruuecr<ar pa6ora J\b2. Meror sapuarJuirB 3a.qar{ax c Heno.rlBr.rxHbur4 rpauuqayu (12
uacon).

llparcruueucan
llpaxruvecrcaR
flparcrn.recrcan

pabora J\b3. Bapzarlr4oHHbre 3alLarrv c noABr4xH6rMr4 rpaHvuavu (g .tacon).
pabora Nb4. BapuarlzoHHbre 3alarrkr Ha ycnoBHbrft excrpevrynr (10 vacon).
pa6ora J\b5. 3aaa.{r4 Ha orrrr4MaJrbHoe ynpaBneHr{e (4 vaca).

5. ODPA3OBATEJIbHbIE TEXHOJIOTIII4
lla 4ocrul*eHl{.f, nnaHI'IpyeMbIX pe3ynbraroB ocBoeHufl rLrcrJuuJr}rHbr r.rcnonb3yrorct

cneryroqrze o6pasonareJrbHhre rexHoJrorvr4 :

- uuSopnrarlr{oHHo-pa3BrzBaroIr1r{e rexHoJrorpru;
pa3Br4Barouue rpo6lelrHo-opueHTr4poBaHHbre rexHorrofr4r4 ;

Jrr.rgHocrHo oprleHTr,rpoBaHHbre rexHoJrorr4u o6yqesus.

B paurax pr3yqeHr.rr Ar.rcqLrrrJrr.rHbr B

TeJrbHbrx rexHoJrorufi: lerqvtouHo-ceMr4HapcKalr cr.rcreMa o6yqeuur (rpaauuzoHHbre JreKrlrroH_
HbIe 14 na6oparopHble 3aHflrIar); case-study; ueroA rpoerooB; ,o6yvenue B MaJrbrx rpyrnax; Ma-
crep-Knaccbl; npLIMeHeHae MynbrkIMeAr.ra rexHoJrorrafi (npone4eHr4e nexrlr.roHHbx zauxruit c
TIpIIMeHeHI{eM KoMllbrorepHblx rlpe3eHTalluft z AeuoHcrpaulroHHbrx ponr{KoB c rroMorlbro rrpo-

Mero.qrr Jlexuus
Jla6oparopHbre 14

npaKTr4rleCLIe

3AHflTLIfl

CPC

Meroa IT + + T
Pa6ora B KoMaHne +
Case-study f

flpo6.nerunoe o6yueHne + T
KonrexcrHoe o6vqesue T +
O6yueHrae Ha ocHoBe

onbtTa
+ + +

VlngusvrgyuoHoe o6y-
qEHUE T +

Mex4ucunnnHHapHoe

o6yuenue + + +
OnepeNarcular caMo-

crorreJrbHar pa6ora +



elffopa vnv 3BM); TexHoJIofI4fl pa3Bvrrut Kpr,rrr.rqecKoro MbrrrrJreHr4.s; zH$oprr,raur4oHHo-
KoMMyHIrKaIIuoHHbIe rexHoJlorHz (npzueHeHue uH{opMarliloHHbrx rexHoJrorufi uts MoHr4To-
puHfa reKyulefr ycrreBaeMocrr..r cry.(eHToB r,r KOHTpOnT suanuti).

6, OIIEHOTIHbIE CPEACTB A AJIfl TEKYIIIETO KOHTPOJI.fl YCTIEBAEMOCTI4,
rI P o M E xvr o tI H o it arr u c TAIIIII4 rI o I4T o rA M o c B o EHUflAT,I c qt4 rIJrI4-
HbI II YIIE E H O.METOAI,ITIE CKOE OEE C TIE IIE III,IE CAM O CTOfl TE JIrHOIZ

PAEOTbI CTYAEHTOB
Tercyrqur'r KoHTponeM ycneBaeMocrn rBJr.f,erca geficrnyrcqar B yHr.rBepcr{Tere cr,rcreMa

pefrrzur-xoHTpoJrs.

Kourpo.rnHbre Borrpocbr rr 3aAaHun rc pefiruHr-Ko'Tpo*o J\bl
I ' Hafilure 3KcrpeMiurr QynxqzoHarra,3aBLrcsuefo or oAHofi Oyunqra".

,r /.\r f ..,/Lr(t)l: I (lt(t))./r
J

x{0; : s
x{r) : 1

2' Haft4ure gKcrpeMaJrl (fynr<quoHa;lra, saBr4cruefo or oAuo.ft syuxqran.2
f

I[,v(r]l : 
"J 

ff,tt013 - rxqrtrq*"(t])r] ar

:r{0) = 4
x{z) :5
3' Hafilure oKcrpeManr $yur<qrzoHaJra, 3aB^crxlero or HecKonbxrax Synnqara

I [x, (r),:y, (t), x, {r)] : I rjt
i

:r(z)' - r
xr(?) : 2
,t'r (z) : s

;vr(4) : 3
sn(4): 4
xu(4): 9
4' Hait'nute sKcrpeManr $yurqnoHiula, 3aBr.rcrulero or [por43Bo4Hoft errcurero noprAKa oAuofi

SyHxqrar.r

i [-x [t)] :

;r{0J : p

x(t) :2
i'(o) : 6

i.(r) : 5

+ {-tqrl)21'rt

5' Hafirure oKcrpeManr QynxquoHaJra, 3aBr.rcrulero or oruoft syuxqraz.4

rlx{t)l : I It(*{r)) 
* - axlr;{i{f)JE] fJr

;
x{zJ:1
r{+) : 5

6' Hafi,qvrre eKcrpeManr $ynxqno HaJra, 3aBvcqqefo or oAHofi $ynrqnu
J

1

r
| (rx(r)*(r)
I

0



I
r

tlr(r)l = | [t*(t) - (i(O]zldr
;

r{o) : 1

x(t) : 1 14
7. Haftarare oKcrp_eMaJrr QynrcuraoHaJra, 3aBr,rcrqero or HecKonbrzx Qynxqrau3

-l/[xr(t),rr(t)] = | dt
J
0

xr(o) = 1

r.(o) - -z
x1(3) = z
xr(s) = 1

8. HPftarEte oKcrpeMaJn $ynrunonrura, 3aBr.rc{ulero or npor.r3BoAHoft srrcuero floptrFKa oAHoft
0ynrqilu

0

x(o) :6
x(r) = 1

*(o) : P

i.(r) : a

Kourpo.lruHbre Bo[pocbt r{ 3aAaHur r peftruHr-KoHTpolro J\b2L H4ftaure eKcrpeManr {ynxuuonana
n/+
rItx(t)l: I t(i(r))'- rz(t)ldt

J
0

x(0) + 1

T:n/4
2. Hafiaure eKcrpeM€rnr Synrquonaaa

l-

[ ^1, 
*(,tfrl)'

t[*(t)]= f 'tl ,'='' drJ t-2
0

:'(o) + o
x(r)+47-4:0
3. Hafianre rcparvafiruee paccrorHr.re MexAy Kpr4BbrMr.r

r(t): tz ux(t): r- I
4. Haf4urc eKcrpeManr Syur<qraoHana.

T
fr[r(t)]= 

J ffXilzldt
0

x(o) = ox(r)=-r-l
5. Hailanre eKcrpeManr QynruuoHana

I!', / "l
r[*(t)] = /'/1 

1(i-(t))- dr
tl

1

fr[r(t)] : 
I C+e'{t) - (r(r))2)at

J



.r(o) : I
("(f)-t)z+(r-s)t-4:o
6. Haftaure rparvafiuee paccrorHr,re MexAy Kpr{BbrMt4

(;r(t))2 * t2 = r z (x(t))t+(*- 10)2 = 4
KoHrpolrnbre Borrpocbr u 3aAaHur rc peftr[Hr-KogTpolro Jybl

I. Haftarare oKcrpleManr QyHmqnoHana

f[xr(t),xr(r]l:l@ar
b

rt(O): I
xr(o) : 2

rr(t) :2
xo(t) = 1

ZxL* x2 - 3f : 0
2. Hafiaure oKcrpeMarrr {ynruuonana

/[r,(r),r,r(t)J = It(,r,r(r))r+ (i, (t))?ldt
J
0

x1(o) = o
xr(o) = 6

xr(n) : g

*o(r) : w/2
xr -{a - tcosf = 0
3. H4ftaure sKcrpeManr QynNuuoHara

1

f r?tlr(t)l : 
J t(*Ctl)" + x21t11at

0

x(o) = I
{t) * *-'fr
I e-'x(t)dt = i(r - 3e-r)J - / 4\

0

4. Hallar.rre eKcrpeManr QyHriquoHaaa
1
(

/ [:r--r(r),xr(t)] = | t(ir(r)) e + 1in1r;;21ar
J
0

x1(0) - -1
:r-r(O) - O

xr(1) = -l
x.(r) = t
xr*xr-ztz+f+l:0
5. Haftaure3KcrpeManr (pyHrquonana

,. {z
t

/[r,(r),x,(t)] = I t(i1(0)' - (ir(r))'ldr
6

xr(o) * I
'l



x2(0D : 0
:rt(nl2) : r14
xz{tq/z) = -Il2
sl-Ie-sint:0
6. F{afi4rare eKcrpeMrun Qyuruuonara

I ty(u)l = / *rO sin r dr
0

x(o) : s
r(n) = g
t!
fn
| {i'(t))zat = lJ' 2

0

Bonpocrr K eK3aMeHy
l. BapnauuoHHoe rrcrrricneHue . o6rqas rocraHoBK a 3alra."u u

JIOHI{'

2. Bapuaquonuhre 3aAarIu [olrcKa 6esyclonuoro oKcrpeMyMa

3. Mero4 Bap*arJkrLr B 3aAarrax c HerroABrrxHbrMr,r rpaHlrqaMr4

xl

I r(x, y(x), y'(*))d*

4. Oynrcqr.ronarrbr to

xl

! F(r, yr(')..., y n(i, n(r)..., yh|)
5. OyHxqrEouarr"r to

rr4fi
, 3aBrzcrrque or HecKolrfux @ynr-

ocHoBHbre reopeMhl r,r oflpeAe-

,3aBvrcfluJvre or oAnoft Synxqura

xl/

.l 
.(', y(*),y'(")..., ,@)61)a-

6. oyurquonan"I "o , 3aBr,rcflrllLre or rrpor,I3BoAHbrx

noprAKa oAsofi (pyrrrrluu

7. Mero.q Bapua\un B 3a"qaqax c rroABr,rxHhrMr4 rpaHr{rlaMr{

xl

I PG,vQ\y'(x))ax

8. (DyHxquouar", to 
, 3aBr,rc.,rrlue or oAuoft QyHrqura. Cryraft

rpgnraleft

BbICIIIero

I,IX gKC.

lernaAKr.rx

xl

I P(*, y(x), y'(x)px

9. <DyHxrtrEouan"r "o

orcrpeualeft
, 3aBrrcruue or oAHofi QyHxrluu. Ctryvair



xl

I P(*, nG),,.., y r(*), yi!),..., y r(x))a*
(DyHxqraoHzur"r t0 

, 3aBucsrque or HecKonsKr,rx QyHr-
uuit

BapzaquouHbre 3a,{asu nor4cKa ycJroBHoro sKcrpeMyMa

3a1aqu JlarpauNa c roJroHoMHbrMr4 cBq3rMr4

3aAaqu JlarpauNa c HefoJIoHoMHbrMrl cBr3rM

I4ao uepuuerpr.rqecKr,re sa1aqu

ftrocranosK a g4aqv onrrrMaJrbHoro y[paBJr elufl,.

ftrpuHqr.rn MaKcuMyMa flourprruua.

Boupocu AJrfl KoHTpoJrfl caMocroflTeJrbHoft padorrr

] 3agauu, trpr{BoArrlrie K Bapzaur4oHHbrM npo6levau.
2' 

lg::::otas' 3araqa BapIlaIII4oHHoro rdcrruc rrelul. Bapuaqur n ee csoficrea. ypasueu'e
JKnepa.

3. @yurcquouaJrbr, 3aBucrIqrrg or HecKoJrbxnx Qyuxqrafi .4. (DyHxqraonaJrbr, 3aBr.rcsrque or rrpor43BoAHbrx Bbrcrrero [oprAKa.5. <DyurqzouaJrbr, 3aBr4cf,rqr{e or $ynrquft na'ornx nepeMeHHbrx.6. 3a.qa'{a c [oABr4xHbrMrd KoHrIttMr4.
7. flpocrefiurar u rpaHzuaMr.r.
8. 3ana\a c rroA arr" QyrnqlroHaJroB, 3aBucrrqux or rByx QyHruuft.9. 3xcrpevalz

eMyM.

a.

cxoft sanaqe.
Kr4X 3aAaqax.

I 5. Merolu npu6tuxeHHoro perxeHr.rr.
I 6. lnoft crBeHHbre Bapr4arlr{oHHbre 3aAaqr4.

Tevmr KypcoBrrx pa6or

Bapuanr J\b l.
3adaqa I.

Hafitu ror{Ho

r/ \r\v )-

10.

I l.

t2.

ItlJ.

14.

15.

16.

z upu6luNeuHo

I

| (v'' + 4v2 -J\- r'

-l

oKcrpeManr Syuxrlzo Hara c 3aKpe[neHHoft rparlzqeft

8xy + zx')dx; t (-t) - z. ,v (1) = r .

L flpunecru BbrBoA ypaBHeHlrr 3finepa. peururr coorBercrByrouyrc KpaeByro 3a4arry.
2' flolpo6Ho orll4carb MeroAI4Ky pelxeHl4r Bapr{arlr4oHuofi saAa.{r.r KoHeq'o-paqHocrHbrM

MeroAoM 3finepa. Hafirn npu6ruNeHHoe perxeHr,re MeroroM 3finepa.
floKasarl cxoA'Mocrb noryrleHuoro upu6Jrr,rxeHHoro perxeHrrr K ToqHoMy npu Bo3pac-TaHuu trvlcra gJIeMeHToB, I4crIoJIb3yeMbIX B arlnpoKcl4Ma\uv. fl-ocrpourr rpaQzxu perxgsn7.

3adaqa 2.



perrreHr4tM14.

Bapuaur J\b 2.

3adoqa L

Hafiru rorrHo rz

Vpanuenue

EJ++kw=Q
qx

orll4cblBaer oTKJIoHeHI'Ie 6alru, uoxo.rrqefics Ha ynpyroM ocHoBaHr4r.r xecrKocrbro k.3rccs EJ -IIocrotHHtuI xecrKocrb 6anxu Ha u3ru6, a q - iloilepeqHafl. Harpy3Ka Ha eAr{Hr4rly ee AJrr4Hbr.

I ' flpzsecru BbIBoA ypaBHeHI4t usru6a 6a;rru, reNaulefi Ha ynpyroM ocHoBaHrrr4.

2. flycrr 6atxa I4Meer eAI'IHnrrHyIo AnrzHy u cno6o4uo o[epra Ha KoHqax. Kpaonrre ycno-
Br.rr, coorBercrByrou[e cno6orHo oneprofi 6alre, uN{eror yup, w = 0, drwf dx, _ 0
npvx:0zx:l'lloapo6uoorucarbMero.4I,IKyperxeHr.rf,Bapr{arllroHHofrsa4a.rzMero-
AoM PIzrua. Zcnonr:y.r MeroA Pzrqa, :riafiiu orKJroHeHrz e 6atn<u, ecJrr{

ol@t1 -kl(at)=r
3. flocrpourr roqHoe perxeHr{e 34aqv z cpaBHr4Tb ero o [onyqeHHbrMrz upra6rurxenHbrMr4

upu6ruNeuHo gKcrpeManr SyurqrroHana c 3aKpennennofi rparruqefi
2

tl t f
lly) = l(v'2 -4v'e2* +sin2 *\d*: v(0) =1, y(2)-_2.

{t" 
-t-"''1 

"'

1' flpunecru BbIBor ypaBHeHI4t 3finepa. Peurvrl coorBerorByroqyrc KpaeByro 3aAarry.

2' lloapo6Ho olplcarb MeroApIKy pelxeHl4fl Bapr4aur4oHnoft saAaqr,r KoHeqHo-papHocrHbrM
MeroAoM 3finepa. Haitttt upr'I6nzNeuHoe perxeHue KoHerrHo-pa3HocrHbrM MeroAorra Oft-
nepa.

floxasarl cxoAl{Mocrb nonyrleHuoro npz6Jrr4xeHHofo perxeHuf, K TorrHoMy rTpr4 Bo3pac-
TaHuvI rrt4cJla sJIeMeHToB, I{crIoJIb3yeMbIX B arlllpoKcl4Ma\ukr. flocrpourr rpaQraxn peureuuft.
3adaqa 2.

YpanueHne

EJ++hu=Q
ctx

oIII4cbIBaer orKJroHeHHe 6attrcu, nororrqefict Ha ynpyroM ocHoBaHzrz xecrKocrtro k. 3mecs EJ -uocro'fiHHtul )KecrKocrb 6wrcu Ha Lr3ru6, a q - flonep e.rt*ar. Harpy3Ka Ha eAr4Hr.rqy ee AJu,rHbr.

I ' flpunecrz BbIBoA ypaBHeHut uzru6a 6atxu, reNarqeft Ha ynpyroM ocHoBaHr{r4.

2' flyc* 6a,rna aMeer eAZHI4r{HyIo AnuHy Lr 3arrleMJreHa s o6ozx KoHrIax raK, qro
w =0, dwldx = 0 npz x : 0 Lr x :1. rlo4po6Ho orrucarb MeroAt4Ky pcrxeHr.r.s Bapua-
qIzoHHofi 3a4aqv MeroAoM By6nona-fanepKrrHa. I4cnorusyr MeroA By6Hona-I'aJrepKr,rHa,
uafiru orKrroHeHr4e 6anru, 

"""" q f (EJ) = kf (Al) = t .

3, flocrpou'm roqHoe perxeHr4e 3alaqu r4 cpaBHHTb ero c nonyr{eHHbrMr{ lpu6lzNeuHbrMt4
pellreHr4rMH.

Bapuaur J\b 3.

3ailarta l.
t0



HafiturotlHo u npu6ruxeHHo orcrpeMaJrb SyHnrlzonana c 3aKpenJreunofi rp4Hr,ruefi
4

t(y)= !(r,2+2xy,lnx- lnx)dx; /(t)= -t; y(+)=:.
I

I ' flpunecru BbrBor ypaBHeHr{r oftnepa. peruurr coorBercrByroqyrc KpaeByro 3a^arry.
2' lloapo6no orucarb Merorl{Ky pelxeHl4r Baprdarlr4oHHoft sa.qa.rr.r KoHeqHo-pa3HocrHbrM

MeroAoM 3finepa. Hafi"tu npu6ruaNeuHoe perxeHr,re KoHer{Ho-pa3HocrHbrM MgroAou 3fi-
nepa.

rloKasarr cxoAl{Mocrb uolyrleHuoro upu6Jrr4xeHHoro perxeHr,rr K ToqHoMy qpr{ Bo3pac-
TaHr4vt r{rIcJIa sJIeMeHToB, I{crIoJIb3yeMbIx B anllpoKcl{Mallrll4. flocrpozrr rpaSuxrz peqrenzfi.
3adava 2.

flolpo6no onllcarb MeroAI4Ky pelxeHr.rr Bapr4arrr4oHHofi saAa.rr4 MeroAoM Fuu,r,-. VIc-
rlonb3yt Meror Patqa, nairuu pelxeHlre ypaBHeHrzr Jlantaca L,u - 0 B npf,MoryroJrbHr4Ke
0 <x 1a,0 <y <b,ectuHarpaHr,rqeororonpflMoyrorrbHprKasynxqur u(*,i) npruuu-
MaeT cneAyroque 3HaqeHr4t

ul,=o=Asin(+),ul_ n I n^,^(n*) ,/rurrr\U 
)''h=o=u, 

ulr=o= 6stnl;), ulr=u=0.

flocrpourr roqHoe peuleHl4e 3al.aqu.I4ccrerosarb cxorr.rMocu npu6nuxeHHoro pe,ue,
HUfl U CpaBHr.rTb ero c ToqHbrM peIxeHI,IeM

flocrpourr rpaSuxu pemeuuft. B .r[creHubrx pacrrerax npr,rHrrb A = l, B : l, a : b : | .

Bapnaur Nb 4.

3adaqa I.

Haircu roqHo u npu6maNeHHo 3KcrpeMaJrb 0yHxuzoHana c 3aKpeueuHofi rpaqr,rqefi

r/ r f , ., . 1tly)= l(y"+4y'+4x2y +xcos r)d*, y(-t)=2; y(I)= 0"j.
l, '

L llpueecru BbrBoA ypaBHeHr{s 3ftnepa. peruuu coorBercrByroqyrc KpaeByro 3a4a.ry.
2' llolpo6uo ofl]Icarb MeroAI4Ky pelxeHl4f, Bapuarlr4oHuoft sa4a.rr. KoHeqHo-pa3HocrHbrM

MeroAoM 3finepa' Hafttu npu6maNeuHoe perxeHr4e KoHeqHo-pa3HocrHbrM MeroAovr gfi-
Jrepa.

floKasarr cxoAl4Mocrb uoJlyqeHuoro rpu6rt4xeHHoro perxeHr.rr K TorrHoMy npl{ Bo3pac-TaHvn qucJla gJIeMeHToB' lIcIIoJIb3yeMbIX B anrlpoKct4Mallrlt4. Ilocrpourr rpaQuxu pe111euufi.

3adaqa 2.

B nercoropoft Anyrr'repuoft sa4ave crallrroHapnofi TennolpoBorHocrr4 AJUr KBagpara cocropouofi Anr'rHbr 2 reuueparypa Ha cropoHax x:* I us1,regserc, KaK l-f , " ";'fr**;!:+l-raxl_ x2.

u-A
sh

,hI )
)

"(b - v)

ll



I' rlpunecru BbrBor craqr4oHapHoro ypaBHeHr4r rerrJronpoBoAHocrlr.
2. Ilo4po6no onucarb MeroILtKy perxeHu, Bapr,rarlr4oHuoft saAaqu MeroAoM pzrua. IrJc_norb3y.rr Merol Purqa 14 anrrpoKcr,rMarluro, yAoBnerBoprrcuyrc fpaHr4rrHbrM ygnoBr4rM,safiru pacflpeAeneHr.re reMrreparypbr Ha KB alpare.
3. Ilocrpourr rpa$ranu npz6ruENeHHrx perueuzfi.

Bapuaur J\b 5.

3adaqa I,

Haiarn roqHo u npu6luxeHHo eKcrpeMaJrb @yuxquouara c 3aKpenneuuoil rparrr.rqeft

-/ , 
", 

^L\y)= 
l(r'"+9y' +2xy -xsin x)ax; /(0) = 1. t(Z)=2.
0

1' flpnnecrz BbIBoA ypaBHeHI4t 3finepa. Peruuu coorBercrByroqyro KpaeByro 3a*aqy.
2' rlolpo6Ho o[ucarb MeroAI.Ky pelxeHr,rr Bapr,rarlr4oHnofi saraqr4 KoHeqHo-pa.HocrHbrMMeroroM 3ftnepa' Hafitu npz6lzNenHoe perxeHr,e KoHerrHo-pa3HocrHbrM MeToAona ofi-nepa.

roxasarr cxoAt4Mocrb [onyrreHnoro npu6Jrr4xeHHofo perxeHr4.rr K ToqHoMy rnpr4 Bo3pac-TaHLrvLrvcra 3JIeMeHToB, rIcnoJIb3yeMbIX B annpoKcl{Mallrll4. fltcrpormr rpa6rznu peurenzfi.
3udaqa 2.

Peururr 3a1aqy crarlr4 oHapHoft renlonpoBoAHocra B
ltl < l, Lyl < l, ectu Ha cropoHax y :+ I noA.{epxr.rBaerc,
cropouaxr: + I saAaHo ycnoBr4e 0gl0n = _1 _ e.

I ' flpunecrz BETB.A crarlr4oHapHoro ypaB'eHr.rs rerronpoBorHocrr.
2' lloapo6Ho ollllcarb MeroAI4Ky perreHr{r Bapr.rau}roHHoft sa4a.ru MeroroM przrqa. Mero-

,qoru Purua uaitru pac[peleJreHr{e reMrreparypbr Ha KBarpare, r4crroJrb3y, aupqKclrMa_
rlr4rc, yAoBnerBoprloqyro KpaeBbrM ycnoBr{f,M ToJrbKo Ha cropoHrx y : ! l. lloxasarrcxonr4Mo.Tb a[npoKcr{Marl}Ir4 K KpaeBoMy ycnoBzro Ha cropoHax x : * L

3. flocrpourt rpa@zrcrz npz6lnNeuHrx peueHzfr.
Bapnanr j\b 6.

3aduqa I.

Hait'ru roqHo u npu6luNeHHo gKcrpeMirJrb 
0yunrrzorr€ura c 3aKpenreunofi rpanuueft

./ r or,, 
.L\y)= 

l(r"- 4y' +2y + xe,,)dx: l(_Z) _ g. 
-v(O) = 1.

l. Ilpunecru BbrBoI ypaBHeHr4, 3ftnepa. peruzrr coorBercrByroqyrc KpaeBylo 3aA4qy.
2' rlolpo6Ho oIILIcarb MeroAI4Ky pelxeHr.rfl Bapr{arlr{oH uoft sara'rr.r KoHerrHo-pil*ocrHbrMMeroAoM 3ftnepa' Hafiru npu6mzxeuHoe pe[reHne KoHerrHo-pa3HocrHbrM Mero"qona 3ft-nepa.

floragarr cxoAl'Mocrb [oryrleHuoro npz6Jrr4xeHHoro perxeHrzr K Totr'oMy rrp*r Bo3pac-TaHr4u qucJla 3JIeMeHToB' I4cIIoJIb3yeMbrx B arr[poKct4Marlr4pr. fltcrpourr .o16;;, peruerlr,rfi.
3adava 2.

l. flpunecru BbrBor ypaBHeHuq u fpaHr4rrHbx ycnonuft r,rfl,3araqLtKpyr{eHu.f, crepxHr.

MaTepr{ane, 3aHr4MarorqeM KBaIpaT
reMneparypa l00oC, TorAa KaK Ha

t2



2' flocrpozrr roqHoe peureHr{e 3a1aqu o KpyrreHr4rr crepxH, rrpsMoyron'Horro ceqeHr{f,:
-Ay =2G0, V(ta,y)=V(x,t6) =9.

3. [o4po6no orrr4carb Mero.qr4Ky perxeHr,t, Bapr4arlr4oH uoft zaraquMeroroM purIa.
4' Peurutr MeroAoM Purqa 3araqy o Kpyr{eHr,r' crepxHr npflMoyroJrbHorp cerreHr.r.fi:

-Ay - 2G0, v(+a,y) = v(r'tb) - 0. B KaqecrBe Kooprr4Har''x Qynrqraft
B3tTb nOJILIHOMbI.

5' I4ccleAonarb cxoAl'IMocrb nonrreHHofo npu6mzxeuHoro pe,oe'us, u cpaBHurb ero c
TOgHbrM perlleHr{eM.

oh
6. Buqucrurb Kpyrrrruft rrroueur M - ,! I * e,y)dxdy .

-a -b

7 ' I'Iccreroeatb pelxeHne B 3aBl4cLtMocrr.r or orHorrreHr.rr cropoH rrpsMoyronrgura. pac-
cMorperb clyuafi oqeHb y3Koro fiprMoyronbHr.rKa.

Bapuaur J\b 7.

3adaqa I.

Hariru roqHo u npu6tuxeHHo oxcrpeMaJrb Qyurcqrzouana c 3aKpenreuuoft rpag1aqeft
I

t(y)= 
[(r"-gy'+2ysinx - x,er)dx; /(0) = t. /(t) = -1
0

l. flpunecru BbrBoA ypaBHeHr,r.,r 3finepa. pertrnrr coorBerorByrcrqyrc KpaeByro 3apaqy.
2' rlo4po6Ho oll,ncarb MeroAI{Ky perreHr.rr Bapvaqr4oHHoft saraqr.r KoHeqHo-papHocrHhrM

MeroroM 3finepa' Hafiru npz6lIzNeuHoe perreHr,re KoHerrHo-punHocrHbrM Me.rroAorra ofi-
Jrepa.

rloxa:arr cxoArrMocrb rroJryqeHuoro npz6Jrr.rxeHHoro perxeHrrf,
T AHLTU .{UC JIA 3 JIEMEHTO B, A CII O JIb3 YE M'IX B AIIIP O K C 14 MAI\UPI. TI C rP Or{rr
3adaqo 2.

flo'qpo6no orll4carb Merort4l(y peueHrzr xpaenofi 3araquMeroAoM Ey6Hona-fafiepK'Ha.
I4cnolr:yx upu6lzNeuurtft ueroA By6uona-frurepKr.rHa, uafi'ruperxeHr4e 3apaw ilupu-xre B KBaApare 0 Sx _(1,0 Sy _<l 

Lu _ 0
npllKpaeBbrxycnoBr,rrx u(x,0) = u(*,t)= *(t - *), u(0,y) = u(l,y)= g.

llocrpourl roqHoe peuleHl4e 3ataqr4. I4ccre4oearb cxoAr.rMocm npu6ruxeHHqro pe[e-HUfl u cpaBHr4Tb elo c ToTIHbIM pelxeHueM

ofl -f /
u =Yil.n 1n(zm-t)Y)*n'fil ( t )

flocrpoarr rpa$zxu peureuufi, npr4HrB I = | .

BapuaHr J\b 8.

3adaqa I.

Hafiru rorrHo u tpu6nuxeHHo 3Kcrp.rT OyuxqzoHaJra c 3aKpenleHnofi rpau4qefi

K TOr{HOMy IIpu Bo3pac_
rpaQuxrE peruBnvfi.



t(y)= 1,0"+4y'+6yer +2xcos x)a*; t(-t)_t; .v(t) =3.
-l

l. flpznecru BbrBoA ypaBHeHr4fl 3ftnepa. pemurr coorBercrByroqyrc KpaeByro seratry.
2. Iloapo6no oll4carb MeroAr.rKy perxeHr4, Bapr{auuoHuofi saAa.rr,r KoHeqHo_p@3HocrHbrM

MeroAoM 3ftrepa. Haftrw npz6rzNeuHoe perreHr4e KoHeqHo-pa3Hocr'brM M'TOAOTTA 3fi-nepa.

floxasarr cxo.{I.Mocrb nonyrleHuoro npu6Jrr.rxeHHoro perxeHr{r K TorrHoMy r!pr4 Bo3pac-TaHI{}r .{Ilclra 3JIeMeHToB' I4crlonb3yeMblx B annpoKcllMalllll4. Ilbcrpozrr rpu-Ornr peqleHufr.
3adaqta 2.

By6nona-fanepKr{Ha.

nafiru perxeHkre 3ag1yu Eupu-

floapo 6uo o 
''ucarb 

Merorur Ky peure Hr4 s 3araqv Mero,rroM

Vlctolssy t upu6luNesnrrfi Mero.q By6Hona_faJrepKar{a,
xne B nprMoyfonbHr.rKe 0 sx _{a,0 _<v sb

Lu-0
rrpt4 KpaeBbrx ycnoBr4rx

'(o,Y) -v +, u@,v) = r(*,0) = o, u(x,b) =r( r-{)b \''/ ,t -2 
\ 

").zccleAoBarb cxoAllMocrr npu6ll4xeHHoro perxeHr{r; flocrporzTb rpa$urrcra upr6nuxeu-Hrrx perueuui.

Haircu rorrHoe peureHrze 3anaquI4 cpaBHr,rrb ero c npu6Jrr{xeHHbrM.
Bapuaur J\b 9.

3adaqa I.

Hafitu rotlHo u npu6nuxeHHo gKcrpeMaJrb Sysrrrzonana c 3aKpeueuuofr rpartruqeft

t(y)= !,(r"+y'+4ye. -xsin *)d*; y(-r) = t; t,(t)_2.
-t

1' rlpunecru BbIBoA ypaBHeHI'It 3ftnepa. Pe'rurr coorBercrByroqyro KpaeByro 3aAaqy.
2' lloapo6Ho orlvcarb MeroAI'IKy pelxeHr'.rr BapuarluoHuoft saAa.rr.r KoHeq'o-pa3HocrHhrMMeroroM 3finepa' Hafitu npu6lzNenHoe pelxeHr.re KoHer{Ho-p€r3HocrHbrM MereAonr ofi-nepa.

floxasars cxoAl4Mocrb nonyqeHHoro rptt6Jr[xeHHoro perxeHr,r K roqHoMy ,'p*r Bo3pac-TaHvu qrrcJla 3JIeMeHToB, I{cnoJIb3yeMbIX B arlnpoKcl{MaIJuu.llocrporarr.pa6zrc, peruqnnfi.
3adaqa 2.

Iloapo6uo o[racarb MeroArKy perxeHr,r, xpaenofi 3wallvMeroloM By6noea_faJrppKr,rna.
I4cnolr:yr lpz6luNeuurtft Meror By6uona-fanepKr.rHa, uafiru perxeHr4e ypaBHeHr,r,Jlauaca B KBaApare 0 < r < 1,0 < y < l, ecnra, u.pu"rua 3Toro KBaAparaperreHr4e rtrpr4Hr.rMa_eT cJrelyroqr4e 3HaqeHr4.'r

ul,=u = 0, ul,=, = 0; ulr=o = x (t - x), ulr. =x(r - x).
klccleAoBarb cxoAklMocG upu6lnxeHHoro peureHLrr; locrpor.rrb rpa6ranz npuflraxeu-urrx peureHuft.

Haitru rorrHoe pemeHr,re 3a*artnv cpaBHr.rrb ero c lpu6Jrr.rxeHHbrM.

l4



Bapnaur J\lb 10.

3udaqu l.
npu6mrxeHHo 3xcrpeManr SyHxq iloHurac 3aKpenneHuoft rp4nrzqefi

+ 4y' + 8ye2' y(-r) =1; r(1) =1.

llpznecrz BbrBor ypaBHeHr4r oilrepa. peruurr coorBercrByroqyrc KpaeByro 3aAaqy.
flo4po6Ho olltncarb Merorl4Ky pelxeHr4{ Bapr4arl}roHuoft :a4avr4 KoHeqHo-pa3HocrHbrM
MeroAoM 3ftlepa. Hafiru lpu6lzNeuHoe peueHrze KoHer{Ho-pa3HocrHbrM MerroAona Ofi-
nepa.

lloxasaG cxoAlaMocrb nonyrreHHoro npz6JrlrxeHHoro perxeHrzr K ToqHoMy [rpr4 Bo3pac-
TaHI'Iu tIlIcJIa 3JIeMeHToB, lIcIIoJIb3yeMbIX B annpoKcl{MaIIITLI. Ilocrpourr rpaQnr<ra peufeHuft.
3ada,!a 2.

floapo6Ho onr4carb MeroAHKy pe''reHr{r 3araqu MeroAOM purqa.

I4cnollsyr BapIzaIII4oHHrlli ueror Purqa, safiruperxeHr4e ypaBHeHHr llyacco6ra B KBaA-
pare 0 _(x _(1,0 Sy Sl

Lu = -?*,
5

npl4 r(paeBbrx ycnoBnr* u(x,O)=r(",1) =0, u(O,y) =r(l,y)=0. I4ccreAos4rb cxoAr{_
Mocrb npu6mtNeuHoro peueHr4f, ; nocrpourt rpa$zxu.

flocrpourl roqHoe pelxeHl{e 3al,aquu cpaBHr4rb ero c npu6Jrr,rxeHHbrM.

7 . yTIEEHO -MET OAIITIE CKOE I,I I4HO OPMAIII4OHHOE OEE CIETIEHI4E AVIC -
rlr4urr4Hbr (MoAyJ-s)

a) ocnonuaq rnreparypa:

l. Maruyur.ru, Io. K. Teopur ynpaBJreHr4.s. MareNaaru.{ecxzft annapar
re : yue6' noco6ue / Iro. K. Mauyuru. - M.: Jloroc,2013. - 44g c.
crcas 6u6tuorera). - ISBN 97 8-5 -997 04-7 36_l .

2' MeroAu OIITI'IMI'I3aIIutt v reopvrl4 y[paBneHr4s: MeroAurrecKue yKa3aHuflK caMocrof,re*noft
pa6ote IIo AI'IcqulJILIHttM <MeroArt onrr4Mr43arluz>, <MareMarr{qecKr.re MeroAFI Teopr4r{
ylpaBneHl4s> - Jluleux: Jluneqxufi rocylapcrBeHHbrfi rexsuqecxufi ynunepcuner, 3BC
ACB,20l3._ lg c

3. flaeloB, B. M. hcxyccrno peurarb cnoxHbre 3aftarrr4. Czcrevuuft loAxoA / B. M" [Iauon. _

M': ZslarerlbcKo-roproBat KopnopalJufl <lalxxon n Ko), 2014. - ISBN 978-5-394t02346-0.
6) 4onolunreJrbHas Jrrrreparypa :

I ' Arexceee B.M.-Onrun'rilIbHoe ynpaBneHr{e: yve6uoe noco6ze/ Arerceen B.M., Tuxour,rpon
B.M., @ouzu C.B.- 3.nexrpou. reKcroBbre I aHHbre._ M.: @Z3M ATIIWT,20ll._40g c.2' Meroru onrLIMI'I3aIIuLr v reop'lz ynpaBn eHu'i MeroAr4qecKr4e yKa3aHHq K caMoqTorreJrb-
uoft pa6ore I]o rI4cuI4rIJII'IHaM <Mero.qrt onrlrMr,r3arlrzn>, <MareMarr.rqecKr4e MeloAbI Teo-puv yilpaBtelHus>>l - SlexrpoH. reKcroBble raHHbre.- Jlzneqx: Jlzreuxnft rocy4apcrBeH-
sufr rexun.recKzfi yHr4Bepcr{Ter, OBC ACB, 2013._ l g c.3' Ilep6axona IO.B. [u$Qepenlll4anbHble ypaBHeHr.rs: yve6uoe noco6ue/ Il]ep6aropa IO.B.-3lexrpou. reKcroBbre AaHHbre.- Caparon: H ayrtHafl*n".u, 2012._ 159 c.

(,'' + 3x2)dx;

t.

2.

yrrpaBJreHlrr B 3KOHOMI.I-

- (Honar yHnpepcurer-
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B) TICIPIToAI{qecKHe ugllannfl

1. xypHan <BecrHzr poccuficroft axa4eirauv HayK),ISSN i0g69-5g732' Xypuan <BecrHur KoMnblorepHbrx r4 ranQopraaqr4oHHbx rexHonorr4r), ISSN lEl0-7206.n) uurepuer-pecypcbr

1' Pyxono4crBo IIo pelxeHl'ro 3aAaq no Kypcy <BapuaqzoHrrroe ucqilcneHlre 14 Merojqbr orrrr4-
MI'I3aIIpII4): MeroAlaqecroe noco6ue. - Borro.pua: Zs4aremcrso BorrorpaAcKoro rocy-
AapcrBeHHoro yHr{Bepcr4rera, 2004. _ 52 c.

^ PeNurra AocTyrra:
2' 3-leueuru BapvaIII4oHHoro l4cvuc lrelvrl.. y"r6ror"roaLr\recKoe noco6ue. - Bna4pEnocror:

I4s.q-so ,{amuenocr. yH-ra, 2006. - 20c.

^ l_eNrzna Aocryna: http://window.edu.ru/resource/(
3. I4s6panuue HraBbr Bapr4arluoHHofo ucrrrzc n"rrr. KysHerlos IO.A., CeN{eHos A.B. 3nerpon-

Honropo4: HuNeropo Acrcuir.o.yrr"".prz_

r4r(yM Anr By3oB. Cocrasurenr E.lL Benoyco_
poHexcKofo focyAapcrBeHHoro yHvBepcr{re_

4.

5.

uoe yve6uo-MeroAur{ecxoe noco6ze. _ HuNHzfi
rer,2012.-69 c.

Pexzvr Aocryna: .ed
6. Arnuu C.lL BapuarlrroHHoe

B Apr{ aHTbr HH Ar4Br4Ay aurb H bIX
Xaprxon: HTy X|II4. 2000.

[cqrrcJreHr4e c npr{MeHeHr4eM MATLAB.
AOMaIrrHr.rx zaI\attuit Inr cTyIeHTOB BCeX

Yqe6uoe noco6ze u
Soprur o6yreuzr.

PeNulr Aocryfla: http:l

8. MATEPI4AJIbHO.TEXHI4IIECKOE OBECTIEqEHI4E
Arr crlr4 rrJrrrHbr (M oAyJrfl )

Jleruuouuue ayrl'ITopl'Il't, ocualqeHHbre Aocxofi (Arq N.{era Hnr{ MapKepa), erpauoM rn,
rrpoeKur4 oHH bx cncreM, npoeKTopoM r4 uoyr6yxorr,r.

Ay4raropzu Ant npoBe reHufl' la6oparopHbx 3aHrruft, ocuauq€nurre coBpEMeHHbrMt4
nepcoHanbHblMl'I KoMrlblorepauu, o6re4uH€Hultl,ll4 B noKaJrbHylo Bbrqr.rcJrr,ITeJrbHyno cerb I,IyKoMnneKToBaHI{bIMI'I Heo6xogzvltna cIzcreMHbIM 14 rrpr4KnaAHbrM nporpaMMHbrM
o6ecrte.Ieur4eM, ay.qI,ITopI4I4 BbrqI4cJrI,ITerbHofo IIeHTpa.
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Pa6o'Ias nporpaMMa AI4cIIulnI4HbI cocraBneHa B coorBercrBt4rz c rpe6onaH u'Mprofoc
BO ro HanpaBJIeHLrro 01.04.02 <flpzrua4Har MareMarr.rKa r{ zH$opuaruxa> nporpaMMa
<MareuaruqecKoe MoAenr.rpoBaHue).

Pa6ouyro nporpaMMy cocraBnrr AorIeHr rca0e4pu @ulIM A6paxrEH C.Z.
PeqeuseHr

(npe4cranzrelr

(Mecro pa6orrr, AoJlxHocrb, OHO, noanraci)

flponparr,rrraa paccMorpeua u o4o6peHa Ha 3ace1aHLrLr xaQe4prr OuIIM
flporoxon J\b 74 or ay', y'Q. y'f rorc
3ane4yroqvfi xaSe4pofi

Apaxenau C.M.
((Dno, ncl)

Pa6o'nat nporpaMMa paccMorpesa v oAo6peHa Ha 3acetallruyve6uo-rraeroAuqecKoft r{ovrr.rccnra
HanpatsrleHun 0r '04 '02 <llpuxla4uafl MareMar uKa u zusopvrarraKa) [porpaMua <MareuarzqecKoe
MOIeJXr,rpoBAHrre)).

flporoxon J\b or a /, y'P- y'f-rom

flpeAcelareJrb KoMr.rcclrur
Aparenau C.M.

(ot4o, noanncs)

JII,I CT IIEPE YTBEPXNEHII.fl
PAE O TIE IT IIP OIP AMMbI AI,I C III4 IIJII4 HhI (M OAYJIfl )

Pa6o.rar nporpaMMa oAo6peHa Ha
llpororor 3aceraHvs na$e4pu J\b

/q-AD
3ane4ytou1raft xaQe4pofi

Pa6o.ra,fl nporpaMMa oAo6peHa Ha
flporoNor saceraHvfl xaQe4prr j\|s

yve6Htrfr ro4
fola

3aeelyrcqraft Ka$e.{pofi

Pa6o.{ar nporpaMMa oAo6peHa ua
llpororcor 3aceAaHvfl, riaOeapu }lb

yve6uufi ro4

3are4yrorqrafi xaQe4pofi
OT

t7


