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1. Onucanue ¢poHaa OLIEHOUYHBIX CPEACTB (OLIEHOYHBIX MATEPHAJIOB)

@DOH/ OLICHOYHBIX CPEJCTB (OLIEHOUHBIE MaTepHalibl) BKIIOYAET B c€0sl KOHTPOJIbHBIC 3a/laHUs U
(M) BOMPOCHI, KOTOPbIE MOTYT OBITH MPEAJIOKEHbl 00Yy4aroleMycsi B paMKax TEKYIIEero KOHTPOJIs
YCIIEBaEMOCTH U MPOMEKYTOUYHOH aTTeCTalMy MO JUCHMIUIMHE (MOIYJI0). YKa3aHHbIE KOHTPOJIbHBIE
3ajaHuss W (WJIKM) BONPOCHl TO3BOJIAIOT OLEHUTHh JIOCTH)KEHHE OOYy4YarolUMCSl IUIAHUPYEMBbIX
pe3yabTaToB OOy4eHHUs MO AUCUUIUIMHE (MOIYJI0), YCTAHOBJICHHBIX B COOTBETCTBYIOLIEH paboueit
[porpaMMe JUCUUIUIMHBI (MONYJA), a Takke C(HOPMHUPOBAHHOCTh KOMIIETEHIUH, YCTAHOBJIECHHBIX B
COOTBETCTBYIOILIEH OOIIell XapakTepUCTHKE OCHOBHOM mpodeccHoHanbHOM 00pa3zoBaTeabHOMN
[IPOrPaMMBl.

[TonHble HaMMEHOBaHUS KOMIIETEHIIMM M MHIAUKATOPOB MX JIOCTUKECHUSANPEACTABICHBI B 00LIEH
XapaKTepUCTHKE OCHOBHOU MpodeccnoHanbHOM 00pa30BaTeIbHON IPOrPaMMBbl.

2. OneHOYHBIE CPeACTBA (OLIEHOYHbIE MATEPHAJIBI) JJIfl IPOBEIeHUS TEKYLIEero
KOHTPOJISI YCIIEBAEMOCTH 00Y4YAIOIIMXCS M0 AMCIUIIMHE (MOLYJII0)

S cemecTp

IlepeyeHb  KOHTPOJIBHBIX  33JaHMH  JAJds  OUEHKH  cHOPMHPOBAHHOCTH
komnereHuuu 11K-3 (koHTpOIMpYyeMbIi HHAUKATOP AOCTHIKEHUS
komnerenuun I1K-3.1)

1. OnpeeuTh TUI ypaBHEHUS Y u_ . + 2xpu ot 5x°u w=0
2. PemmnTh ypaBHenue u, +4u , +4u,, +u, +2u, =0

3. llpuBecTr ypaBHCHHE K KAHOHUYECKOMY BUAY U, +4u, —6u +2u _+5u =0

B 1
=014 52

4. Pernts ofHOMEpHY'o 3aia4qy Ko u, =64u, +sin8fsinx; u|  =e*;u

5. Ilpu kakoil pa3MepHOCTH MPOCTPAHCTBA IS pelIeHus 3a1aun Komu g BOJTHOBOIO
ypaBHEHUs ucmonb3yetcs popmyna [lyaccona?

6. Peruth Tpexmepnyto 3anauy Ko
u, =64u_ +sm8tsin(x -2y +2z)
u|t:0 =e “cos(y—2z)
| 2
U _,=xyz
7. KakoB mnpuUHIMO W KOHKPETHBIC JAEHUCTBHUS Mepexoja oT 3agadun Komw  ist

nosyoeckoHeyHo cTpyHbl x>0, k 3amade Komwm mis OeCKOHEYHOM CTpyHBI NpuU

YCIIOBHUH, 4TO Ha rpanuue u, | =0?

xX=

8. Chopmynupoats 1emMy Jlroamesst 11k BOJIJHOBOTO YpaBHEHUS
9. PemmTh NOCTaBICHHYIO 3aJ1a4y



u,=u, +x+tsin2x

u|t =sin x

10. Ompenenuth Tpu Kakux C CYIIECTBYIOT COOCTBEHHBIE (DYHKIIMH CIIETYIOIICH

Y42y =Cy y
3agauu lltypma-JlnyBuiuisa Y HAWTH UX.

¥(0)=y'(0)=0

IlepeyeHbr  KOHTPOJIBLHBIX  3aJJaHHHA  JIA OLICHKH c(pOpMHPOBAHHOCTH
kommnereHuuu [1K-3 (koHTpOIMpyeMbIid HHANKATOP AOCTH/KEHUSA
komnerenuun 11K-3.2)

1. [TpuBecTu npuMep JTMHEHHOTO, KBa3WJIMHEHHOTO U CYTy0O HETMHEHHOTO YpPaBHEHUS
BTOPOTO MOPSIIKA

2. Hamucatp 3apauy Komm, pemenrnemM KoTopoid aBisieTcst QyHKIUs

u :%((x+4t)3 +(x—4t)3)

zZ

3. llpuBecTn ypaBHCHHE K KaHOHUYECKOMY BUAy 4u, +4u,, —2u, —u_ =0

4. Kakoil kaHOHUYECKU BUJ UMEET AJUIMIITUUYECKOE YpaBHEHUE?

5. IIpuBectr ypaBHEHHE K KAHOHUYECKOMY BUAY U, +2u  +2u =0

6. Pemuth nByMepHyto 3anauy Komm
u, =4Au+x*y’t’

_ X
u|t:0 =e " cos3y

ut|t=0 =3x" +8xy—6)°
7. Harucats popmyny Kupxroda pemenus 3agaun Koy a1 BOJTHOBOTO YpaBHEHUS

8. PemuTh nocTaBieHHYIO 3a/1a4y

x
w, —2u, =u_ —2x° —2t+1tcos—
2

5x
u|_ =cos—
ut|t=0 - xz
ux|x:0 =0, u|x:7r =t

9. PemmTh NOCTaBICHHYIO 3a1a4y



Au =sinysin2nx, 0<x<1, O0<y<m,
u|x:0 =0, u|x:1 = 51.r12y,
u| =0, ul =sinmx.

y=0 y=n

10. Kak cBa3anbl ypaBHeHue Ilyaccona u ypaBuenue Jlamiaca?

IlepeyeHb  KOHTPOJIBHBIX  33JaHMH  JAJds  OUEHKH  cHOPMHPOBAHHOCTH
kommnereHuuu 11K-3 (koHTpOIMpyeMbIi HHAUKATOP AOCTHIKEHUS
komnerenuun [1K-3.3)

1. Ilpu KakoM yCJIOBHHU ypaBHCHUE au,, +2bu , +cu,, =0 Oyner sBIATBCS ypaBHCHHEM

UINOTUYECKOTO THIIa?

2 2
2. IIpuBecTH ypaBHEHHE K KAHOHMUECKOMY BUIY X’ a—Z —2xy Ou + y@_u =
ox OxOy oy

3. IlpuBectn ypaBHEHHE K KAHOHHYCCKOMY BUAY yu . +4xu,, =0, x<0,y>0.

0.

4. Haiucats popmyiy Janambepa pemrenus 3aaaun Ko
t x+2(t-7)

5. Hanucats 3agauy Ko, koTopolt yaoBieTBoOpsieT GyHKIUSA U = —j j 7 sin ydydt

0 x-2(t-1)
6. IlpuBectn npumep 3amaun Iltypma-JIMyBuiUIsI, pEIIEHUEM KOTOPOM SBISIOTCS
(yHKLIMHA OPTOrOHAJIBHBIE C BECOM OTIUYHBIM OT 1.

7. [IpoBecTu OOHYyJIEHHE TPAHUYHBIX YCIOBUHN ux|x_0 =2t, l/t|x_£ =7t.
2

u, —2u, =Au-2u_+e” XY,

8. Pemuts 3amauy u| =0, “;LZO =0

9. Hamwmcarp 3amauy  Komm, pemieHueM  KOTOpoOW  siBIAeTCS  (PYHKITUS
u =sin3tcos2xsin(y —2z)

10. Pemuts ypaBuenue Ilyaccona.
Au=sin3nxsiny, 0<x<2, O0<y<m,

u|x:0 =sin5y, u|x:2 =0

u| =0, u| =sin3mx.
y=0 y=n



6 cemecTp

IlepeyeHb  KOHTPOJIBHBIX  3aJaHMid  UIsE  OUEHKHM  CHOPMHUPOBAHHOCTH
kommnereHuuu [1K-3 (koHTpOIMpyeMbIid HHANKATOP AOCTHKEHUS
komnerenuun I1K-3.1)

1. Hanmumre npencraBnenue ¢ynknuu beccens B Bujae psaa.

2. CnenctBue 15 TapMOHUYECKUX GYHKIMN U3 Gpopmyiibl ['puHa.
3. Haiitu ¢yskmmo P (cosh).
4. Pemuth MOCTaBICHHYIO 3a71a4y

Au=0, 1<r<2,
”|r:1 = 2sin’ Osin 20,

u|r:2 =cosf .

5. Pemnte OCTaBICHHYIO 3a1a4y

1 49
utl _uxx +_ux __zu
X X

1
u|t:0 - 5‘17 (/Jy)x)

th=0

‘u x=0‘< 0, u|x=1 =0.
6. Harummure pexyppentayto hopmyny 1 dyakuuii beccens.
7. B ueM cyTh MeTO/1a OTpaKEHUS HaxOXAeHUs (PyHKIMHU ['prHa I MOTYTIIIOCKOCTH?
J o (x)dx
Jy(x)

9. PemnTh NOCTaBICHHYIO 3a/1a4y

8. Haiitu nepBooOpasznyto j

u, = Au + e’ sin2xcos3y, R*,

I/l| — e—4x+3y .
t=0

10. Pemnth nocTaBieHHYO 3a1a4y MeToJIoM Pypbe

u,=u, +x+tsin2x



IlepeyeHb  KOHTPOJIbHBIX  3aJaHMd  UIsE  OUEHKHM  C(HOPMHUPOBAHHOCTH
kommnereHuuu [1K-3 (koHTpOIMpyeMbIid HHANKATOP AOCTH/KEHUS
komnerenuun 11K-3.2)

1. Hamummumre dQopmyny st BblYmclIeHHs Tpous3BoaHoW (yHkiuu beccens c
MOHWXEHUEM Topsaaka QyHkiuu beccens.

2. ChopmynupoBaTh IPUHILIUII MAKCUMyMa JIJIsl ypaBHEHHS TETJIONPOBOHOCTHU B
OTpaHUYCHHOU 00J1acTH.

3. B xakoii 3a1aue MaTeMaTuyecKkor GU3UKUA TPU pa3/ieICHUU IEPEMEHHBIX BOZHUKAET
ypaBHEHHE Jitiepa?

4. PemiuTh MOCTaBICHHYIO 3a/1a49y
_ 2t
ul_,=X,Y,
z/tx|x=() - u|x=7r

5. Pemnte nOCTaBICHHYIO 3a/1a4y

2
_ X=X
l/t|t:0 =e

6. PermuuTh noCTaBICHHYIO 3a1a4y

Au=rcos5p , 1<r<2,

on
u|r:2 =1.
7. Hanummre ypaBHEHUE, KOTOPOMY YAOBJIETBOPAIOT MHOTOWIeHb! JIexkaHpa.
J, (x)dx
Jo(x)
9. PeminTh MOCTaBIEHHYIO 3a7a4y
u, =Au+e”sin2xcos2y, R,

=sin6g ,

r=1

8. Haiitu nepBooOpasHyto J

t=0

—4x+y

10. Pemuth nmocraBieHHyo 3aaa4y MeTooM Pypbe

u, =u_+x+tsinx
XX

u|= =sin3x

=t

X=T

u| =0, u
x=0



IlepeyeHbr  KOHTPOJILHBIX  3aJJaHHHA  JIA OLICHKH c¢(pOpMHPOBAHHOCTH
kommnereHuuu 11K-3 (koHTpOIMpyeMbIi HHAUKATOP AOCTHIKEHUS
koMmnerenuun [1K-3.3)

1. KakoBa nienb BBefeHust pynkuuu Heiimana?

2. Haiitu nepBoo6pasHyro Jx3JO (x)dx

3. 3anummte popmynny Poapura aist HAX0XKJI€HUS MHOTOUYJIEHOB JlexaHapa.
4. PemiuTh MOCTaBICHHYIO 3a/1a49y

5. Pemnte nocraBieHHy0 3a1a4y MeToqoM Dypre

u, =Au+2u,
u|t=0 = X3Yl
u x=0 - x=m - |y:0 - |y:1 =0.

6. IlpuHiIMn nosydyeHWs pelIeHUus ypaBHEeHMs Jlarmaca i 1mapa W3 PELICHUsS Ui
IapOBOTO CJOS.

7. OT KaKoil NepeMEHHON 3aBUCUT PELICHUE B CIIy4ae paauaibHON CUMMETPHUU?

8. Haiigute QyHKIUIO, TApMOHUYECKYI0O BHYTPH €IMHUYHOTO Kpyra U TaKylo, 4YTO

= cos’ @

u

r=1

9. PemmTh NOCTaBICHHYIO 3a]1a4y

Au=0, x>0,
2y+4
u_ ==
vy +4

10. Pemuth nmocraBieHHyo 3aaa4y MeTooM Pypbe

u, =Au+2u,
u|t=0 - X3Yl
u x=0 - x=m - |y:0 - |y:1 =0.

3. OueHouHbIe cpeacTBA (OLEHOYHbIE MATEPHUAJIbI) /IS IPOBEICHUS
NMPOMEKYTOUHO aTTeCTAMH 00yYaAIOIIMXCHA MO TUCIHIINHE



S cemecTp

IlepeyeHb  KOHTPOJIBHBIX  33JaHMH  JAJds  OLEHKH  cHOPMHPOBAHHOCTH
komnereHuuu 11K-3 (koHTpOIMpYyeMbIi HHAUKATOP AOCTHIKEHUS
komnerenuun [1K-3.1)

1. OnpeneuTh TUI ypaBHERUS YV u . + 2XVu, L+ 5x°u w=0
2. PemnTh ypaBHeHue u, +4u , +4u,, +u, +2u, =0

3. llpuBecTr ypaBHCHHE K KAHOHUYECKOMY BUAY u, +4u, —6u +2u _+5u =0

_ B 1
’ut’:°_1+x2

4. Pernts ogHOMepHyto 3aady Kowmn u, = 64u, +sin8sinx; u|_ =e

5. IIpu xakoil pa3MEpHOCTH MPOCTPAHCTBA I peleHus 3anadyn Komm aiis BOJHOBOTO
ypaBHEHUs ucmonb3yetcs ¢popmyna [lyaccona?

6. Peruth Tpexmepnyto 3anauy Ko
u, =64u_ +sin8¢sin(x -2y +2z)
— —X —
u|l:0—e cos(y —z)
2
ulL:O =x"yz
7. KakoB NpuUHLMI W KOHKPETHBIC JEUCTBUS Iepexojaa oT 3amaud Komwm s
noyoeckoHeyHou cTpyHbl x>0, k 3amaue Komu myis OeCKOHEUHOM CTPyHBI NpHU

YCIIOBHUH, 4TO Ha rpanuue u, | =0?

xX=

8. Chopmymnuposats nemmy Jlroamerns i BOJTHOBOTO YpaBHEHUS
9. PemuTh NOCTaBICHHYIO 3a/1a4y

u, =u, +x+¢sin2x

10. Omnpenenuts npu Kakux C CYIIECTBYIOT COOCTBEHHbIE (DYHKIIMH CIIETYyIOIIEH

y'+2y'=Cy Ny
3agaun lltypma-JInyBuiuis 1A HaUTH UX.

¥(0)=y'(0)=0

IlepeyeHb  KOHTPOJIBHBIX  33JaHMH  JAJds  OLEHKH  cHOPMHPOBAHHOCTH
komnereHuuu 11K-3 (koHTpOIMpYyeMbIi HHAUKATOP AOCTHIKEHUS
komnerenuun [1K-3.2)



1. [TpuBecTu npuMep IMHEHHOr0, KBa3WJIIMHEMHOTO U CYTy0O HETMHEHHOTO YpaBHEHUS
BTOPOTO MOPSAAKA
2. Hamwmcars 3agauy Ko, pereHrnemM KOTOpoil siBisieTcst QyHKIIHS

u =%((x+4t)3 +(x—4t)3)

3. IlpuBecTr ypaBHCHNE K KaHOHUYECKOMY Buny 4u . +4u , —2u, —u_ =0

4. Kakoil KaHOHUYECKU BUJ UMEET AJUIMIITUYECKOE YPABHEHUE?

S. IlpuBecTn ypaBHEHHE K KAHOHUYECKOMY BUAY U, +2u  +2u =0

6. Peuutes nByMepHyto 3anauy Komm
u, =4Au+x*y’t’

_ X
u|l:0 =e "cos3y

”szo =3x +8xy—6)°

7. Hanucate popmyny Kupxroda pemienus 3amaun Kot 1711 BOJTHOBOTO YpaBHEHUS

8. PemmuTh nocTaBieHHYIO 3a1a9y

x
u, —2u, =u, —2x> =2t +tcos5

5x
u|t:0 =COS—
”t|z=o =x°
2
Ul =0, u|x_ﬂ =n"t

9. Pemuth NOCTABJICHHYIO 33/1a4y
Au =sinysin2nx, 0<x<1, O0<y<m,
u|x:0 =0, u|x:1 = 51.r12y,
u| =0, ul =sinmx.
y=0 y=n

10. Kak cBs3anbl ypaBHenue Ilyaccona u ypaBuenue Jlannaca?

IlepeyeHbr  KOHTPOJILHBIX  3aJJaHHHA  JIA OLICHKH c¢(pOpMHPOBAHHOCTH
kommnereHuuu [1K-3 (koHTpOIMpyeMbIid HHANKATOP AOCTH/KEHUSA
komnerenuun 11K-3.3)

1. IIpu xakoM yCIOBHU ypaBHEHHUE au . + 2buxy +cu, =0 OyIeT SBIATHCS YpaBHCHUEM

UTAIITUYECKOTO TUIIa?

10



2 2
2. IIpuBecTH ypaBHEHHE K KAHOHMYECKOMY BUIY X’ 6_@21 —2xy Ou + y@_u =
ox OxOy oy

3. Ilpusectu ypaBHeHHE K KaHOHHYCCKOMY BUay yu, +4xu, =0, x<0,y>0.

0.

4. Hanucats popmyny Jlamambepa pemenus 3agaun Ko
t x+2(t-7)

5. Hanucarts 3agauy Ko, koTopoii yaoBieTBopsieT GyHKIUS U = —J j 7 sin ydydt

0 x=2(t-1)
6. IlpuBectu npumep 3amaun [typma-JInyBuiuisl, pelieHUEM KOTOPOW SBISIOTCS
(GyHKIIMHA OPTOTOHAJIBHBIE C BECOM OTIUYHBIM OT 1.

7. IlpoBecTu 0OHYJIEHHUE TPAHUYHBIX YCIOBUN ux|x:0 =2t, u| = =7t.

u, —2u, =Au—2u_+e" XY,

8. Pemuts 3amauy u|t=0 =0, ul|t=0 =0

9. Hamwucarp 3amauy  Komm, pemieHneM  KOTOpOW — siBIA€TCS  (PYHKIUS
u =sin3tcos2xsin(y —2z)

10. Pemuts ypaBHenue Ilyaccona.
Au=sin3rxsiny, 0<x<2, O0<y<m,

u|x:0 =sindy, u|x:2 =0

u| =0, u| =sin3mx.
y=0 y=n

6 cemecTp

IlepeyeHbr  KOHTPOJILHBIX  3aJJaHHHA  JIA OLICHKH c¢(pOpMHPOBAHHOCTH
kommnereHuuu [1K-3 (koHTpOIMpyeMbIid HHANKATOP AOCTH/KEHUSA
komnerenuun I1K-3.1)

1. Hanmumure npencraBnenue ¢ynknuu beccens B Bujae psaa.

2. CnenctBue 15 TapMOHUYECKUX GyHKIIUMN U3 Gpopmyiibl ['puHa.
3. Haittu  yHkiuio P52 (cos0).
4. Pemuth MOCTaBIECHHYIO 3a71a4y

11



Au=0, I<r<?2,
u|r=1 = 2sin’ Osin 20,

u| =cosf .
r=2

S. Pemnths noCTaBIEHHYIO 3a/1a4y

1 49
utl _uxx +_ux __zu
X X

1
u|t:0 - EJ7 (uf)x)

Uy =

o0 =
‘u|x:0‘< s Ul 0.

6. Harummure pexyppenthyto dhopmyny mis dyakuuii beccens.
7. B ueM cyTh MeTO/Ia OTpaKeHUs HaxO0XAeHUs PyHKIMU ["pruHa 11 MOTYTIIIOCKOCTH?
J, (x)dx
J, (x)
9. PemuTh NOCTaBICHHYIO 3a/1a4y

8. Haiitu nepBooOpasHyio I

u, = Au + e’ sin2xcos3y, R*,

I/l| — e—4x+3y .
t=0

10. Pemnth nocTaBieHHYo 3a1a4y MeToJ oM Pypbe

u,=u_+x+tsin3dx

u| = sin 3x

=7t

X=T

ul =0, u
=0

X

Ilepeuennb KOHTPOJIbHBIX 3aJaHul IS OLlEHKH ¢(pOopMHUPOBAHHOCTH
kommnereHuuu [1K-3 (koHTpOIMpyeMbIid HHANKATOP AOCTHKEHUS
komnerenuun 11K-3.2)

1. Hamummure dopmyny uisi BblHCIeHHs Tpous3BoaHoN (yHkiuu beccens c
MOHWXEHUEM Topsaaka GyHkiuu beccerns.

2. ChopmynnpoBaTh NPUHLIUI MaKCUMyMa JIJIsl YPaBHEHUS TEIUIOMPOBOIHOCTH B
OTpaHUYCHHOU 00J1acTH.

3. B xakoii 3a1aue MaTeMaTuyeckor GU3UKNA TPU pa3/ieICHUU IEPEMEHHBIX BOZHUKAET
ypaBHEHHE Ditepa?

4. PemiuTh MOCTaBICHHYIO 33/1a49y

12



u,=Au—2u +e'X)Y

271
u| =XY
t=0

u

X

x=0

5. Pemnth noCTaBIEHHYIO 3a/1a4y

u =2u_,

t xx
2
—2x°—x
u =e .
t=0

6. PermuTh noOCTaBICHHYIO 331a4y

Au=rcosp, 1<r<?2,

=sin2@ ,
on ¢

r=1

=0.

r=2

u

7. Hanmmwure ypaBHEHUE, KOTOPOMY YAOBJIETBOPSAIOT MHOTOWIEHb! JIexkaHpa.

J,(x)dx
J,(x)
9. PemmTh OCTaBICHHYIO 3aJ1a4y
u =Au+e'sinxcosy, R,

8. Haiitu nepBooOpasznyto I

—3x—4y
=e

t=0

10. Pemnth nocTaBieHHYO 3a1a4y MeToJ oM Pypbe

u, =u_+x+tsinx
XX

u| , =sin2x

u

=t

X=T

, =0, u

xX=

IlepeyeHb  KOHTPOJIBHBIX  3aJaHUil I
komnereHuuu 11K-3 (koHTpOIMpYyeMbIi
koMmmnerenuun [1K-3.3)

1. KakoBa nienb BBefeHust pynkuuu Heiimana?

2. Haiitu nepBoo6pasHyro Jx“Jl (x)dx

OIICHKH

HHAUKATOP

c(hopMHUPOBAHHOCTH
JOCTHKEHHUS

3. 3anummte popmynny Poapura aist HAX0XKJ1€HUS MHOTOUYJIEHOB JlexaHapa.

4. PemuThb MOCTaBICHHYIO 33/1a4y
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5. Pemnte nocraBieHHy0 3a1a4y MeTogoM Oypee

u, =Au+2u,
u|t:0 - X3Yl
ux=0 - X=r - |y=0 - |y=l _0

6. IlpyHunn nonyuyeHus pemieHus ypaBHeHus Jlarutaca s mapa U3 pelieHds s

11apOBOIO CJIOSL.

7. OT KaKo¥l NEPEMEHHOM 3aBUCHUT PELICHUE B CIIy4ae paauaibHON CUMMETPHUU?

8. Haiigute QyHKIUIO, TapMOHUYECKYIO BHYTPH €IMHMYHOTO Kpyra U Takylo, 4TO
—_— ] 2

u|_ =sin"@

r=

9. PemmTh NOCTaBICHHYIO 3a]1a4y

Au=0, x>0,
2y—1
u_ ==
v +9

10. Pemuth nmocraBieHHyo 3aaa4y MeTooM Pypbe

u, =Au—2u,
u|t=0 - XzYl
u x=0 - x=m - |y:0 - |y:1 =0.
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