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fiacnopr QoHAa orIeHorIHbIx CpeACTB no yueonofi AHCIInIIJIIIHe

1. B pesynbrare H3yqeHI{ fl, EftcrryrrrJrr{Hbr <Irlurerp€urbr r{ AI{oSepeHqI'IaJIbHbIe ypaBHeHlLI>

.4orrlKHbr 6rnr c s oprurupoBaHbr cneAyIOUI4e KoMIIeTeHuI4 14 :

2 . flporpavrMa oqeH vBA]F{:flfl, KoHTponnpyeuofi KOMIeTeHIII{U :

y oGytatoulrxcs

KOMTIeTeHIIUU

Koa [r HaI{MeHoBaHI{e rrH4nrcaropa

Ao crrrlnerrufl YurrBepcansnofiKol I.r HaI{MeHoBaHrIe
Kareropun
(rpynna)

KoMrIerenqufi
ffirc KoJvrnemenqau u unduxqmoptt tw doc_muuceuun

frtA-lu* r.r. 3naer TIpIIHIILIIIsI c6opa,

or6opa ra o6o6ueHnfl rauSoPruawv'

klil-Zvu.z. Yveer coorHocl'ITb

pa3HOpoAHbIe qBIeHI',Is [I

cprcreMarpl3l4poBarb r{x B paMKax

us6pauuux nuAoB

uoo6eccl4oHaJlbHofi AestetrbHlcrn'

YK-1. Ctoco6es ocyilrecrBJrtrb

rroucK, Kpl4Tur{ecrcufi aHurvl3 vI

cI4HTe3 un$optutalg:z,ll" rlpl4MeHsrb

cucreuHufi [oAXoA [nfl PeIIreHIlfl
locraBrIeHHbIX 3aAaq

Cucreusoe H

KpI,ITI4r{ecKoe

MbIIIIIIEHI,IC

I4F1vx-: l. I'lueer rpaKrur{ecrufi

otIbIT y.uaarvfl, B KoMaHAnofi pa6ore,

B cou[aJIbHbIX rlpoeKTax'

pacrpeAeJlenllfl ponefi B ycJIoBI,Iflx

KoMaHAHoro B3apluoAefi crnux'

YK-3. Cnoco6es ocyuecrBJlflrb

coul4aJlbrtoe B3al4MoAeficrgue kl

peaJII43OBbIBarb cBolo ponb B

KOMaH.[e

Paspa6orKa H

peanl,I3auHt
IIpoeKTOB

VIA-lyr-+.2. Yueer Bblpaxarb cBoI4

MbrcJII4 Ha focyAapcrBeHHoM,

poAHOM Vr TIHOCTpaHHOM s3blKe B

cr4Tyauupl AerloBofi rouuyullKallupl'

YK-4. Cnoco6es ocyilIecrBJltrb

AenoByro KoMMYHI4KaqI{rc n Ycruofi
14 nuctuesnofi SoPruax Ha

focyAapcrBeHHoM q3blKe

Poccuftcxofi @e4ePaquu v

norvt(brx) fl3blKe(ax

KonrruynHKaUpIfl

I4A-ronx-r.r. 3uaer ocHoBbI

MareMartrKvr, Susuna,
Bbltlldcrl,Irelrgofi TexHI,IKH 14

rrpofp aMMI{poB aHI',Is.

Vl!-2onr<-r2. Vueer Pellrarb

craHAaprHble npo@eccl4oHa'llbHble

3AnAqvr c [pI{MeHeHI{eM

ecrecrBeHHoHayrrHblx u

o6uleusxeHepublx 3HaHHfi, tuero4oe

MATEMATNIICCKO|O AH.AJTI43A KI

MOAerIupoBaHLIs.

O[K-1. Cuoco6en rPI'IMeHflrb

ecrecrBeHHoHayrlHble 14

o6uleug)KeHepHble 3HaHI,Is, MeroAbI

MATEMATI4IICCKOfO AHa.JTI',.3A VT

MoAenrlpoBaHrrfi, Teoperl4rrecKofo u

gKCrIepuMeHTaJIbHOfo

r4ccJIeIOBAHVrg' B

npo SeccuoHaJlbuofi AesreJIbHocrLI

Koa KoHrponuPYen'lofi

KoMIIeTeHIIHI4 (uttu ee uacrn)

I4A-1yrc-t t

Iy''4-2vx-r.z

lv[-1Yx-::
| Lttr-ronK-r | 

-

HauuegoBaHI'Ie
oueHor{Hofo cpeAcTBaNe

n\n
Kourpoll4pyeMble MoAYJII4,

pa3Aenbl (rert'ru) AHcuI4ilnHHbI
V VIX HAI4MEHOBAHI4E

Pa6ora Ha TIeKIII'ISx

flpaxruuecKl4e P a6 orsl
CauocroflTerlbgafl
pa6ora
Mo4ynrHar{ KoHTPoJIbHarr

I

TEKvIIIltit xoHTPOJIb

1. AeofiFlsre v KPHBonHHefiHlte

HHTefpaIbI



F 2. O6rtrHoBeHHbIe

nu$SepeuuuaJlbubre
ypaBHeI{I,Ifl

L4A'lvx-t.r

ffi-2yy,1.2
kI,[- l VK-3.3

Pa6ora Ha neKIIEgx

llparrugecKl4e Pabotrt
Qa.uoctoflTeJlbHa,fl

Ba6ota
IvloayrwaJl KoIuPoJrbHu

3. Aer$Qepenqnzurbuble
ypaBHeHl4fl B rlacTlrblx

rrpoH3BQ.qHbrx

VT!.lyr-t.t
Wll-2vx-r.z
VII-Iyr.s.r
LIA-ronr"t.r
Il[il-Zonxt.z

Pa6ora Ha JIeKuI4flx

flp agul*recKrl e Pa6 ornr

Cb.uocto flreI:;';naI
p,a6ora
Mq.[ynbu4fl KoI'ITPoJIbHzuI

2. I,IT OI-OBbIft KOHTPOJIb yK-10 VK-3, yI(-4, OnK-l TecrupoBaHI{e
Bonpocrt K 3arlery



(YTBEPXAAIO)
san. ra$e $**^*t u ilporpaurunofi LIHxeH epI'IlI'

AoueH
,,24,,

JI.A. TrrYnrcxa-a
2023 r.

Bonpocbl rI 3aAaHHs AJrfl TeKylrlero KoHTpoJIfl

r o AH crl"rrrr"ri. <<llHrerp aJIbI r.r AIIS O ep eHIIu aJIb Hbre yp aB HeHI{s>

AJIfl crYAeHToe I KYPca

H arlp aB JI eHHfl <<f[p orp aM MH afl I'IH]KeHeprI fl )>

n p o Q n.rr a <P a: p a 6 orrca r p o f p a M M H O - II H Q o p ru aul{ o H H blx crl cTeM>)'

2 ceuecrP

MOAvJIbHAfl KOHTPOJIbHAfl J\b 1

l. li;i]li tl,";lJ*,i"fffiTili;"".o lrrrrerpana. Br,rqrcne'r.re AsoftHoro rrHrerparra rvreM cBeaeHI'I'

efo K roBTOpHoMy.

3. ocHoeHrre ceoficrsa AeofiHofo HHTefpalla.

4. llepexo4 K rIorIflpHbIM KoopAI4HaraM' 
-

5. 3aueua [epeMeHHbIX IIOA 3HaKoNt AsoftHofo I'IHTerpaJIa'

6 . MexasuqecKl{e I'I reoMeTpl4rlecKl{e rrptanoxeu?Ifl AsofiHoro I{HTerpaJIa'

7 . onpe4eneHr'e KplrBorrruefisoro r{HTefpana flepBofo poAa, ero sraera'recxnfi

B. BrrqucleHHe Kpl4Bonl{sefinsrx I',IHTefpanoB nepBofo poAa'

g. Oupe4eneHr4e Kpl4Bolll4sefisoro I{HTerpana BToporo poAa' ero $uru'{ecxuft

1 0. Btrqr4cJreHr4e np"uon"sefinsx I4HTefpanoB Broporo poAa'

cMbIcJI, CBOpICTBa.

cMblcr, ceoficrna.

IlpHvrep 6H.nera K MoAyJIbHoMy KoHTpoJIro Nb 1

1. B rutacll{Tb rI oBTopHrrfi I'IHTerpaII , ecJII4 o6lacrr D - smtranc 4x2+y2 < 4'

2. BruuclllTbKplleoruHefiurtft LIHTerpan {t"o'* 
+ rtt4'' 

or rorrKr.r M(0;0) roror{Ku N(l ; I ) .

MONYJIbIIA-fl KOIITPOJIbIIA' Nb 2

1. O6rmnoeeHuue 4urlSepeuqltaJlbl{r'Ie ypaBqeH[t: ofipeAeneulle' saAa'ra KouM'

2, Vparuenur I nopr4ra: ypaBHeEI'It " 
p*4in*tq"*"t" [epeMeHHbIML' oanopoAnbre

ans$epenuuam-uue 
Hfftlili;"*bHbre ypaBr{eHr.rr I nopr4ra. Pasruq''e l\dero'{!' nnx pe reHI'It'

4, HeKoropble oz4rr 4r'r$if epeuulraJrblrbx ypaBHeur'rt' 4onycrarorqux rroul{xenue [optAKa'

5. Jlllnefinrre 4uQqepeu4la:rruble ypaBlresut BLIcItrux [optAKoB' O6ullre cseAeuus'

6.Jlnueftnsre4u${epenqraa'n6l{ble}?aBHeHI'I"tu'"*ttouoptAKaI'II4xpe$eHrrecrloMolqblo
xaparTepl4crl4qe"*o.o yp*"t-"c' IH'[V co cneqraalruoi flpaBofi 'racrblo'

flpuvrep bulera K MoAyJrbHoMy KoHTpoJno N 2

3,-y dx _ 4**Y dy = 0

(*'-xy+y')dx-*'dY -o

fJ'u'dx'*:
.l3

1.

2.



v
),'-3L-x' =0

x
,

'l r'

xyt" = y'Int-
x

y" -2y' -3y - (x+2)e3"

MOAvJIbHA.fl KOHTPQJIbHA.S J\b 3

1 . Br,isoA ocHoruux au(pSepen{fiaJrlHbrx ypanneur'rfi B qacrurrx [poI'I3Bo'qHLIx

2. K;raccn$uraqraa All(f $eperqua;rrnux ypanueuuft B qacrIILD( npoIl3BoAHbIx BTOpOfo optAKa'

Kpaerue sagaura

3. Ypa"eueur,re Jlanlaca. (Dopuy.na fpuua. fapruouu.recxar (byH qur, reopeMa o cpe,qHeM 3HarIeH[I'I.

4. Mero4 @ypre prr peureHl'It BonnoBoro )?aBHeHlIt u ypaBHeHut renJroflpoBoaHocru'

5.(DyurqugEeccelr.I4urerpalrrrrreypaBl{eHI,I':lcrtaccutpltraurrr'MeToAbIpeIneHI4'.

Ilpunrep 6u.nera x MoAyJlbHoMy ronrpo"'Iro }li 3

1. peururr BorruoBoe yp*n"n 
"{} - +a}-,,lt 6ecxoue.ruo,fi srpynbl (-@ < x < co; t > 0) npu AaHHhrx

EaqarbHhIx ycro sunx u(x,O) = -,,---!- ,y9l ^ - cosl, Ecrlorl63yt ifopuyny ,{a:rarrr6epa'xz+\' dt lt=O z

2. Peururl lrero4ou @1pre 3aaaqy o pacrrpocrparleulru rerlJra B orpaHuqeuHoM crepxue:

a
1

4.

5.

# = rc#, (r (x,o) = t,=,],] : ; :',rr,, 
(o,t)

\2

3. flpegcraBlrrb SyHxuuro IaHrerparloB Oypre f (x) -

- U (100, r) = 0.

{stnx,x e l0,nl
( o,xGlo,rcf

flpeno4anarerl'I: @ JI.A. Trrynrcraa

E.C. fap6ysurx



Tecronrre la4aurrt AJrfl rrroroBoro KonTpors

IroIIToraMocBoeHIIflAIICquIIJIIIHI,I'aTaIoI{eAn'I(oHTpoJIflcaMocToflTeJlbEofipa6o.rrrcryAeIITa
rlo .trncuurlJlrrHe <<Ilnrerpa'nr'r rl'qu0{epeHqnaJlbgble ypaBueuusr>

aJrfl cryaeHToB I rYPca

HarrpaBreurlq <dlporpanvruan uHxeneplto)

npor[u,rx <<Pa:pa6orra rrporpaMMrro-unt[op*raquounrrx clrcreMD'

2 ceuecrP

Vxasauw: Hanuuume Bawy eauunuro, uoJwep zpynnu u damy. ,[nn omeema Ha 
^onpoc " 1o:6op?:-

sapuat na omaema docmamo,.tuo Hcmucamb t1owep lonpoca u padou 6yxey, o6osnavatul4y'lo npaqunbt4btu

(apuatlmu3npeonouceHHblxarneKcfneo|naemoaHqsonpoc'EcnuBal44umaemenpqeunbt.lblMuHecKonbKo
aaDuauntoe omaemo6, rno 3anuutume qeps 3ammyn coomsemcmryloulue numepw 6yt<e'

HaHuesoBaHLIe reMbl 3a4anvrfrHouep
3AIlAHVrfl,

AE1.[nofirrueI{KpIIeoIuHeftHbIeIIHTerpaJIbI
KDLITepufi oceoeHrax [E: ne vrenee q [paB[rIbH

fi"*-e A*firoro LlHrerparra. OcuosHue ceoficrna AeofiHoro Iagrerpq4a'

ffioro HHrerpana nyreM cBe4e

flepexo4 K rIonsPHbIM KoopAI{HaraM. 3auesa [epeMeHHbIX rron 3HaKoM ABofiuoro

Pool' :f1P:""ecxPtfi 
cMbIcrI'

,uofirr"a. BHqucJreHHe KpusorrurefiHrx IaHrerparoe nepeoro poAa'15, 16

o"palaneHr.re Kpr4Bonr4sefisoro I4HTefpaJIa Bropofo poAa,

.uofi .t"a. Brt'{ucJIeHI,Ie

ero $u:H'recKufi cMbIcJI,

IE 2. AmQ$epeHIIrIaJrbHbIe ypaBHeHufl

fi ocsoeH us AE: t. i^i,"L. s tp"""t""" "r\vII I vvrrrr " - " -_:':::_:_l- 

-

O6rn<noBeHHbIe

VpanneHus, I roPsAKa: YPaBHeHI{fl c pa3Aenfl roIrII4MLICs [epeM eHHbIMI{, OAH OpoAHbIe

au S S epeHIII,I aJIbHbIe yp aBHeHLIfl '
I uopr4ra. Pa-srrrHrte MeroAbI Hx

Ilusefisue AI4$$epeHuIlaJIbHbIe ypaBHeHI4fl

TIEHI4q.
10, 11

HIILIaIIbHble HeHI{fl BbICIITI4X ilopgAKOB.12,13
lf r". 

"t"te 
a" S $ ep enuuanbrtble yp aBH eH I'Ifl BbIcIIrIax rlopsAKo q'

AE 3J^to.peHqrraJrbHble ypaBHeHIIfl B qacTHblx npoII3BoAHbIx

ourepuirocBoeHl4 x [E:
Knaccus vrKawflAr{S6epeHrlrdanbubrx ypaBHeHufr, s qacrHblx rpoI43BoAHbIX Broporo

rroprAKa. KPaenlte gaAa'rPI

@. faprvroHl,IqecKaq $ynr<uur, reopeMa o
VpanHeuue Jlantaca.

,IIHEM 3HAIICHI{I4.
ypaBHeHI{t

MeroA OyPre Ans peIIIeHI'Ifl BOTIHOBO|O ypaBHeHI{fl

TerInolpoBoAHOCTLI.

OvHt<qpto S..

AE 1. !,noftnule rr KpuBoJrrrHefinme rrHTerpa'rru - L7

3.flooupeAeIIeHI{IoAgofiHofiHHTefpan-3ToIIpeAen
.fl f (*,yldxrJy : lima*o S{F*' &5r'i, ecnu:

a) npeAen He 3aBI4CHT Or cnoso6a pas6raennfl' o6:Ilac:|u

Anofinofi I4Hrerpanrsofi cYMMbI

D na qacrl4;



b)
c)
d)

rrpeAen He 3aBIrcHr or Bbl6opa roqeK Pt e lSt
lpeAen c).ulecrByeT;

ApraMerp paS6ueruus, o6tacTI,I Ha qacrta cTpeMplTct I( HynP.

4. yKaxlrre reorrrerpr.ruecrrai cuucn guoftnoro usrefp4ra Br.rA u II, f &,idxay,euv f(x,y)z 0 tlrl-

nrc,lstx (x,y) e D, D c (oxy).

a) nnoulaAbloBepxnocrlruunll4qpfiqecrororena;
b) o6teu uu:rranAplrlecKoro rera;
c) [JIoIrIaaI' o6r.ac'ru D;
d) o6:oelruulllnapa,

5. fhoruaar nrocroft o6racr D sHqucJrterct flo tpopvyae:

a) s"=ll, f tx,fidxd't.

b) ss=J, Pdn + QdY;

c) sr.Jlo dxdY 
t

d) s*l|o xf (x,YldxdY.

6,,{roinoft rzurerpano6laraercneAyloullrMr'I csoicrBaMl4:

a) tl o f &, t) dxav - {! o" f k, v\axav+ f ! o' f fu , v}dxdv' rxc D1ur2=D'

b) llo kf(x,flaxdv+{lu fQ,v)dxdY,

c) lf, (f{',fi + g(x,v))&tdv={lo f tx,v}axat + I.lp sb,v}dxdv 
t

7 . Yxaxure Ha cKonbKo [paBIanbHbIX B HarrpaBneHHLI ecu ox o6lacrefi naAo pa:6urr o6lacrr D:
a) 1;

b) 2;
c) 3;
d) 4.

Vxaxure Ha cKorlbKo rIpaBLInbHbIx B HalpaBJIeHI{u Ocu oy o6laCreit tta1O paSluts o6nacrr D:
a) 1;

b) 2;
c) 3;
d) 4.

flpu cBeAeHr.rlr ABofiHoro lrnTerpaJra ro o6nacrv D K rroBTopHoMy HHTerpaJIy plcronb3yercfl

. l'L f'(*, y) rixriy=Jf *i" # f (*, ylrfy .VraNure rpaHlrubr r4Hrerpr4poBaH r4n B
$oPuYla 

rrn r

npaBI4nbHOM rIOpflAKe.

8.

9.



Q:{x}

l. a

?. q ix.i

-i. b
4-c
5" Qrl.V

6.d

a) 1,3,2, 5;

b) 3,1,5,2;
c) 4, 6,2, 5;

d) 2, 5,1, 3.

c) 2;
d) 4.

10.|parruqarr,rl'lBHyIpeHHe|oI,IBHeItrHefoI4HTe|paJIoBBIIoBTopHoMllHTerparre6yayrnocTo'HIIbIe

"ln"ttttut, ""* 
o6ou"turo [HTerptpoBalru s D gr,rltotct'.

a) [ptMoyroJIbHr'IKcocropoHaMl{fiapaJlnenbur'IMllocuMKoopAnlrar;
b) flplMoyronbul'r(;
c) oKpyxuocrl;
d) ,nntttc 

" 
qeErPoM a rowce (0;0)'

r '!+

In"J3{x-r+ 1}4'
Sv

1 1. Buqzcll{Tb rIoBTopHbIff I{HTerpan

a) 0;

b) 1;

12. Btt'rucrllTb rIoBTopHbIr l{HTerpan

a) 0;

b) 1;

13. Brt'{Llcrurr
a) 0;

b) 1;

1 5. EswI o6lacrl
D:{tr { F 'i

+x:4,x:4.

14. @opruryna 3aMeHbr rrepeMeHHOfi s ABOfiHOM I{HTefpaJIe I4MeeT BHA

"lt i (x{u" F}" v(u" Y}} * U ({J' I1) ldf;rtl/:'

lu" u;t
I,I

^\ ty,. t{,t.
a)l&'te

tr' f'ltl rt J'lt lI -t
lr' s'l

b) IILI Jt'' l;

c)

d)

E"v 
N

arl
d:,X

*lt
f";i
f"; t

pds
TI

ll f fu, rplprj
JJ
u

rlpaBHJIbHoM

1) rt@);
2) 0";

3) F;
4) rz@).

[f "r'trtt$''n . ecrll4 o6lacru D - emlu nc 4x2+y2 < 4'

c) 2;

d) 4.

finoulaAr o6lact[, orpaHnqennofi JIpIHLIflMI{i y : x' y
c) 2;
d) 4.

D ssnseTcq [paBUlrHOfi B llonflpsofi cucTeMe KOOpAI4HaT

F; E {W} E p ! rai9}}, ro cnpaBeArII4Bo paBeucrBo
.'{2 -\ < 4>'

rftl: I arp I f(p,qldp
.{" 

' 
*{= . Btr6epure rpagurlbr B rroBropHoM r.rHrerpane B

rropflAKe. a) 2,3, L, 4;

b) 3,2,4, l;
c) l, 4,2, 3;

d) 4, 1,3,2.



KOOpAI4HaraI\{:

a) He Ll3MeHuercq;

b) rpe6Yer ilePeMeHbI MecraMa x kr Y;

18. OopnrYrrofi fPuua flBJltercfl:

lg.Brtqucll4TbKpldeoIlldHefigrtftI4HTefpan
a) 0;

b) 1;

ilE z.AnQQepeHurlaJrbHble ypaBHeHus' - 14

pdprlE , ecJrpr o6nacrt D - rpyronofi ceKrop,

:-If

c) 0;
d) 2.

c) craHoBPITcfl PaBHbIM HYJIIo;

d) I.I3I{eHfler csofi 3HaI('

If e]'r'k +'{oS''
i 0r roqKLI M(0;0) Ao ror{Ku N(l ; 1)'

c) 2;

d) 4.

16. Bsl.{zcrure Anofinofi rasrerpaJl I

erpaul'Iqeun'fi JII'HHxMI' 
P - 7'

a) -2;
b) - 1;

17 . llpra nepeMe'e HarpaBrre'Hs r{a KpkrBofi ugrerBlrpoBaHr,rfl KplrBollenefigufi ranrerpall ro

- fLsin€
w' :'Y, t w

,v'
1 . Hafi.rl,t oolqee peltreulle 5u1pf epeuqr'la:rruoro ypaBueul'rt nepBoro noptaKa 

'' 
= ? -' '

a) y+2x=cx3'(l+r); c) y-zx=cx3'(t+x);
\

b) y-2x=Cx3'(y-t); d) y-2x--cx"\v-x)'

2, HaftrH qacruoe perueul'Ie gutf $epeuqr'ra'nrnoro ypaBHeHI'It BToporo floptAKa

4y' +l6y' +l;y = +.r'-1', yAoBrlerBoptloulee HarIarbHbIM ycnoBlttM y(O)=3; y'(0)=-5'5'

J r ,. ',-:, ^i.,. r -i( ^ ; c) ), = (l +.r)e ''z +ze 'x;a) y=\l+x)e z +ze 'x; 3 j
5 3 , r -ir ^-;.. r iI ^-; d) y=\l-x)ez +Le'x'b) y = 11- x)e 'z +ze'x;

3. AtOOepeHII[anbHbIM ypaBHeHI4eM Ha3blBaerct ]?aDHeHne' B Koropoe Het3BecrHau Oytttcqut

BXOII,TT:

a) noA 3I{aKoM laHTerpara;

b) uoa 3HaKoM upor'rsnoAnofi llnl'r 4I'r$(pepeuquala;

c) rloa 3HaKoM iroraPrQua;
d) B HetBHoM BIrAe'

4. Peruenneu grS$epeuquarbHoro ypaBlreurt r{x'y't' ' *'y") = 0 Ha3trraetcq ipymuur y: y{x)

. ECJIIT OHA:

a) yAoBJlerBopterHaqarbublMycnoBxtM;
;i n p* arr4$epe*ql4pyeMa Ha npouexyrre I;



c) MoHoroHHa Ha nPoMe)KYrKe I;

d) o6paruaer npI'I noAcraHoBKe ypaBHeHLIe B ro)KAecrBo'

f{rs,:t}
5. 3agauy Kouru Ans aussepeHlll',IaJlbHofo ypaBHeHI{t nepBofo IIopflAKa

$ opnrynupyroT crreAylou"t o op * ornr (yr<aNI{Te IIpaBLIIIbHbIe BapI4aHTrt ornera) :

a) Ain t p.to."" e y(x) raKoe' qro )''{:rnJ: llro 
'

b) Haftrer pelueHn e y(x) raKoe, qro 'lf:t#:ffx*' }'eJt

c) Haircu'rHTerpaJrbuylo KpLIByIO, rpoxoALIMyIo qepe3 3aAaHHyIo TorIKy (xo' yo);

d) HafiruseNreficrBo I4HTerpanbHbIX KpHBbIx ,,I41.a 'trr:g th cJ'

6. Ypanneu r4fl]Nivrc pa3AenflIoIIII{MHCt repeMeHHbIMI',I tBJlflIorcl,ypl"rltEvrfl BvIIlai

;; iifi ;t : s{x}'dx; c) :" : f{ i )
;i ;1".n: ftx,-vi; d) :Y': g{x}P{-Y}.

*.{*r2 - 4} dx + yr{y
Hafilure o6uuft I4HTeI"par ypaBHeHllfl '{ E"v

.. =i[-4;rrv-{+c. c)
4"i1'z')

;r-+:ce-*J; 
d)

0.

-+ ..,.1: Cg^-
)

*3
: C€'*

7.

a)

b)

8.

a)

b)

c)

d)

oguopoAHbrM Ar4osepeHul4anbHblM ypaBHeHI4eM [IepBoro ropflAKa Ha3blBaercs ypaBHeHHe BfiI.a:

]"'n 
: ft.x,_rui;

f,[:rc]r$x -' .SLr*d3;
fl}"+[r3'*c:fi;

, -/v\y',:i\;J.

9. Bu6epnre npanrnbHylo 3aMeHy Ant pemeHut oaHopoAHoro Ar'0r0"ry"iffii,?lo ypaBHeH'It:

a) y:Ilx,y':Ax+U' a\ y:r,f :- n" ,

;; 
-t 

=w, v' :IJ'v +uv'; o?., t':'yz.

10. JlIaHefissrr'r,qu$QepeuuuaJlbHblM

a) :Yo* ,u{.-t}Y : f{x}1";
b) :r*' + p{.x}:t' : f{s};

ypaBHeHHeMrlepBofonopqAKaHa3blBaercsypaBHeHI',IeBI'IAa:
c) Ft s'3$ r{x + { t'q:' l4 cfY : s 

;

d) f{x}fx: s(Y}dY.

I - 3,,* 
: 

1trr3 '.3.r' + (..1")t

":{c) ' n;
d) F = ]u'rd.

1 1. I,IurerpupoBarb JrI4HeIlHoe

a) BapI,IaIIHfi uocroruHofi;
b) Kourn;

12. Vxasaru BepHyro 3aMeuy ArIs peileuurfl' ypaBHeHus

a) .1''' - P('s'),.F.'= P'('s};

b) -!" - p{-t'),J"'n = P.l -P{-r'} '

HeoAHOpoAH O e Ar{ s s epeHuuaJlbH Oe ypaBHeHI'I e Mo}KHO MeroAaMI4 :

c) EePHYrulu;

d) nos6oPa.

13. O6rqnrvr perxeHr,reM ypaBHeHllfl .!t" : €n fls,,sercr tpyuKIII'Ifl:

a) lJ: 9" '

b) )': €-' * Ct)

c) ]' : c:e' ' c:,

d) u$ = 'fs * ti.{ * C..

14. Jluueffnoe oAHopoAHoe AI4ssepeHIII4aJIbHoe ypaBHeHI4e 2-ro ilopf,AKa uMeer BHA:

a) .r"". * rr,qr1-"-l'-'* cr{.'t);'" + ar{r)-"^:b; b) ]," * q{-t}}'" * %'ix}'v : f{xi;



c) *r{''t).,v'+ au{'t'}3 = #; d) 3r. + cu'{sh" * {J6{s)-}: : S

,{E 3, fiuQ{epenrl[aJtbur,re ypaBEeHIlt B qacrublx npou:noEnrrx - 8

ozv , d'\t
l. Vraxr,rre, Karoft ras tlr'r:uuecxr'rx [poqeccQB oflpeAerterct ypanueutleu;7 = Q'67i

a) npoqeccpacflpocrpaueulltreflJla;
b) upouecc aratPQY:uu;

c) npo{ecc xole6anufi crpyrlr unn xone6anufi sneKTpoMamI4THorQ Ilont;

d) crauuonapnrrfi $usuvecxr,rfi flpouecc, To ecTb npouecc, xoroprrfi I{e 3aBucl{r oT BpeMeHI'I'

02u -;02u
VnaNure Ha3BaHHe ypaBHeHI'Ifl fr = a" M:
BOJIHOBOe ypaBHeHI',Ie ;

ypaBHeHI{e TeTIJIOTIpoBOAHOCTI'I ;

n., - o'u -o'o *0" :
Onpe4erure rl4rr ypaBHeHvrfl' au : # t 671 0zz

3IINI4 NTI'IqECKO f O TIdTTA;

rr4nep6 o JII4qeCKo f o rI4rI a;

au _z oru ^__,^.Vpanueu^"; = qL fi o1r'ocl rcfl K 

- 
rl'Iily.

napa6onHrrecKoMy

f r,r II ep6 o n I4rI e C KO My ;

5. onpeae,rure, peueHueM xaroft:aAaqn 
^BrrcercflSopnryra 

lf;=,(A.ncosyf + B'sinffisinff:
a) pernenueu saAaqra Korur'r Alx Bo;lHoBoro ypaBHenfis Meroaon'r 

'[alartl6epa;
b)peurerrraeu}?aBHeIIII'Te[JIonpoBoAHocTI.IIIpII3aAaIIHbrxHaqaIbHbD(I{IpaHI.IqH6D(ycnoBuf,x

uero4olvr @1pre;

c)peueHI.IeMBoJIHoBoIoypasIIeHI]'npII3aAaHHbD(I{aqaJIbHEIxlIrpaHuIII{bD<ycnoBl,I'xMeToIoM

@1pre;

d)peureuueM3aAalII4KouruAlgypaBHeHu'TenJIonpoBoAHocT[I'Toecrrr,r*rrerpaJraflyaccoHa.

6. onpeaerr.rre, perreglreM xarofi sagavlr rnnrercx i[opuyna u(x,t) - lrkpf* - at) + q(x + at)] +

! ('*o' ,It (ddz,
2a Jx-qt

a) perueultelr saAa'or KoIxII Ant BoJIHoBoro ypaBHeHI'It rraero'{ol'{ 
'4anaM6epb;

b)perueuuerr,rypaBl{eHll'TenJIonpoBoAIIocTuIIpId3a'qaHHblxgaqaJlbHbD(II|paH'IIHbIxycJIoBI4'x

rr.rerogotr.t @YPre;

c)peueHIIeMBoJIHoBoroypaBHeHI{'IIpI43aAaHHbD(HaIIaIbEED(urpaqI4IIHbIxycJIoBI,I'xMeToAoM

@ypre;-. 
d) peruerruel\d 3aAaI[I Kourr,r 4lr yparHeH[' Te[JIo poBoAHocTIl, To ecT6 I{HTerpaJIa flyaccora.

tanE\2 +

7. @opuyna U(x,t) - L|=rcne-t-Tt 'sini rcer pelueHlte ypaBuerrut:

a) pacnpocrpaueulrt reIIJra B KoHeqHoM crepxHe;

b) rone6auufi r<one'*roi crpyHbl;

c) rone6anur 6ecxoneqsofi crpyubl;

d) Jlamaca.

2.

a)

b)

c) ypaBueHkre lIarilaca;
d) ypaBrleul{ellyaccoHa.

0:

c)

d)

a
1

a)

b)

4.

a)

b)

il apa6 oJlHqecKof Q Tkfira;

Tr4rI ypaBHeHplfl B O6nacrld MeHsercfl'

c) cMeruaHHoMY;

d) orIJII4IITI,IqecKoMY.



8. Oupegenure SopMyny AII' pe,' eHVfl'MeroAoM @ypre BoJIHoBoro ypaBHe*k.fli

a) u(x,t) = X@)f (t);

b) u(x,t) = #r)t
c) u(x,t) = X(x) + T(t)'

E.rrarilc orBeroB rc

Houep
3atraHllfl

AEl ilB2 AE3

I a,b, c, d c c

2 b d b

3 c b a

4 a,b,c b,d a

5 U drQ c

6 b &rd a

7 a b a

8 a d a

9 b a

10 a b

11 c &rQ

t2 b

13 a d

I4 d d

15 d

r6 b

t7 b

flpu recrllpoBaHlzu Bce BepHbIe orBeru 6ePYTcs 3a 100%, TorAa oIreHKa BbIcraBJIflercfl' B coorBercrBl{Ll

c ra6luueft:
flpoqenr BbIrI o JIHeHI'Ifl 3 aAaHI'Ifl

5 (ouuquo
85% u 6olee

70-84%
3 (yaoererBopl'IrenbHo

AOBnerBopI{TerIbHoMeHee 5A%
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1. f,nofiuue I4HrefPaJIbI'

reoMerpl4qecKufi cuucl.
2. OcuosHrte ceoficrsa

AeKaproBbIX KOOpAI4Harax'

3. 3auesa rePeMeHHbIX

ronflpHblM KOOpA[HaraM'

4. flpunrenenrae gnofturrx I'IHTefpaJIoB '

5. Kpuaonrluetuble uHTerpaJIbI [epBoro poAa lM ocHoBHbIe csofic'rsa'

6. /I,ocrarounue yc,roeur iyulecrBoBar{I4'I xpraoolnueiublx }IHTerp€uoB flepBoro poAa'

7. Kpraronrnnefinrre zurerpaJrbl BToporo po'qa ra ux ocHoBHbIe cnoficrsa'

g. ,{octaro-rxur" ycrro"nr iyulecTBoBaHr{r xpr,rronnneftI{blx tIHTerpaJIoB BTOpOfo poAa'

9. Cnsgr MexAy rpnrolunefinblMl4 I'IHTerpaJIaMLI rlepBoro I4 BToporo poAa'

1 0. O6uxnosennue 4rz$SepeHII[aJIbHbIe ypaBueullt' Ocnosurre rrol{-xrr{t'

11. OcHoeHrre "".i' 
''ypu"r"rrur I 

-nop"4*ur 
ypaBHeHruI c p€BAentIouII4MrIct

[epeMeHrIbIMI4, oAuopo,quble 4[SQepenq[aJbuble ]?aBHeH]IJI'---' 
tzi..rranefinue ara$sepenquanbHble ypaBHegrax I uop Ara'

13. Herotoprre BI'IArI 4nQ$epenuraanbllblx ypaBneurafio Sonycxarou[Ix rroHlIxeHI,Ie

onpeAeJreHl4e AsofiHoro HHTerp ala) ero MexaFII4r{ecKHfi vI

ABOfiHbrx lrHTefpa.JroB. BuqucJIeHLIe AeOfiHrx I4HTerp€uIoB B

B ABOfiHOM HHTerp€rJre. flepexo4 B ABOfiHOM I4HTeIpaJIe K

p erueHr4f, BOJrHoBofo yp aBHe ]Hhrfl, r{ yp aBH envrfl TerrJr orrp OBOAHO CTI'I.

I4urerp aJIbHbI e yp aBH e Hz4fl,i KJI accu Q raxaUufl ' 
M eToAbI p e ru eHufl"

[optAKa._ a,o.ro'rr,-qflL'Lre voaBHeHI,L C flocrorHltblMr{ roeQSnuneHTaMI{.
I 4. JLa uefisue 4ra$$epeuuuallHHe ypaBHeHI4

15. BusoA oarroutu," A"Q$epenqraanrublx ypaBHeHI'If s qactuHx [poIl3BoAHbIx'

16. Knaccuibu*uq* rusb"pi"r1"zur"""x ypanueuufi n qacfirlri rpoll3BoAlrbrx Broporo

ropflAKa. KpaeBble 3al.aqv'
17 . YPaBHeHI{e llanlaca' @opr'ryna fpuua. fapvronuqecKafl $yurqur, reopeMa o

cpeAHeM 3HaqeH.vru.

18. MeroA (DYPbe Ann

19. @vnKIII4fl Beccels'

SrsaluleHarop, AoIreHT iI.A. TmYnrcKat


