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JJIS IPOMEKYTOYHOM aTTeCTaAlNU
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MUHOBPHAYKHU POCCUN

DenepalibHOE TOCYIaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
YUpEKAECHHUE BHICIIETO 00pa30BaHU

«Hensbuncknii rocypaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

DOHJT OLIEHOYHBIX CPEJCTB Ul IPOMEKYTOUHOM aTTECTAlUHU 110 JUCLIUILINHE
«YpaBHEHHUSI MaTeMaTHIECKOH (DM3HUKI» N0 HAIPAaBJICHUIO OATr0TOBKY (criermansaoctr) 01.03.02
«[IpuxnanHas MaTeMaTnka 1 HHGOpMAaTHKay HanpasieHHOCTH (podmmio) [IpuknanHas
MaTeMmaryka 1 uckyccrBeHHslil naTeiuiekT ®TBOY BO «Uenl Yy

cTp. 2

Conep:xanue

1.  Tlacmopt ¢oHIA OLIEHOYHBIX CPECTB

2.  llepedyenp GopMUPYEMBIX KOMITETCHITHH

2.1. KommeTeHmH, 3aKpeTIEHHBIC 32 TUCITUTUIMHOMN

3.  CopepxaHHe OIIEHOYHBIX CPECTB IO JUCITUTUINHE
3.1. Bujbl OlICHOYHBIX CPEJICTB

3.2. ConeprkaHue OLIEHOYHBIX CPEICTB

4, HOpSI}]OK IMPOBCACHUA U KPUTCPHUU OLICHUBAHUA HpOMC}KyTO‘IHOﬁ

aTTeCTaluu
4.1. Ilopsiok mpoBeIeHUs TPOMEKYTOYHOM aTTecTalluu

4.2. Kputepuu OlleHUBAaHUS MMPOMEXKYTOUHON aTTECTALMH O BUAAM

OLICHOYHBIXCPEJICTB.
4.3. Pe3ynbTaThl IPOMEKYTOYHOM aTTeCTallu U YPOBHH
c(hOpMHUPOBAHHOCTH KOMIIETEHITUH
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MHMNHOBPHAYKH POCCHUA
DenepalibHOE TOCYIaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE

YUpEKACHUEC BBICIICTO

00pazoBaHus

«Hensbuncknii rocypaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

DOHJT OLIEHOYHBIX CPEJCTB Ul IPOMEKYTOUHOM aTTECTAlUHU 110 JUCLIUILINHE
«YpaBHEHHUSI MaTeMaTHIECKOH (DM3HUKI» N0 HAIPAaBJICHUIO OATr0TOBKY (criermansaoctr) 01.03.02
«[IpuxnanHas MaTeMaTnka 1 HHGOpMAaTHKay HanpasieHHOCTH (podmmio) [IpuknanHas

MaTeMmaryka 1 uckyccrBeHHslil naTeiuiekT ®TBOY BO «Uenl Yy

crp. 3

1. MACHHOPT ®OHJA OIIEHOYHBIX CPEACTB

Hanpasnenue noarorosku 01.03.02 — [Mpuknagnas MatemMaTuka U mH(pOpMaTHKa

Hanpasnennocts (mpoduis): [Ipukinannas MaTemMaTika U UCKYCCTBEHHBIM MHTEIIEKT

JucuuniuuHa: YpaBHEHUs MaTeMaTHUeCKON (pU3UKH
Cemectpsbl uzyuenus: 5,6
@®opMBbI MPOMEKYTOUHOM aTTecTallu: 3a4eT (5 cemecTp), 3k3aMeH(6 cemecTp)
Ilpumeuanue: WUCHONB3yeTCs OAIUIBHO-PEUTHHIOBAsI CUCTEMA JUISl OLICHUBAHUS PE3yIbTaTOB

2. MEPEYEHb ®OPMUPYEMbBIX KOMITETEHITAM

2.1. KomnereHIIMH, 3aKpeJIEHHbIE 32 U CIUIIJIMHON

N3ydenne nucuuruinebl 51.0.15 «YpaBHEHHs] MaTeMaTHUecKON (PU3MKW» HampaBlIeHO

Ha (OPMHUPOBAHUE CIETYIOIIUX KOMIIETEHIIUH:

Koa u HamMeHoBaHue

I/IHZ[HKZITOPBI JOCTHKCHUSA

IlepeueHb IIAHUPYEMBIX Pe3yJILTATOB

KOMIETEHI[HH KOMIIETEHIHI COrJIaCHO 0BVIeHHs! 110
corjacHo ®IroC OIoI11 BO Y JCIHILIIHE
1 2 3
OIIK-1 Cnocoben OIIK-1.1. O0nanaet3HaTh: OCHOBHBIE (PAKTBI, METOIbI U KOHLICTIIIUH
MIPUMEHSTH (dbyHIaMEeHTaIbHBIMU MaTeMaTH4eCKOi (HU3UKH
(b yHIaMeHTaIbHbIC 3HAHUSMH, IIOJyY€HHBIMUA B

3HAHUS, TIOJTy4eHHbIC B
obnactu
MaTeMaTUIeCKUX 1 (MJIH)
€CTECTBEHHBIX HAYK, U
WCIIONIb30BATh UX B
npodeccroHaNbHON
JIeATETbHOCTH

o0acTh  MaTeMaTHYeCKHX U
(WITH) eCTECTBEHHBIX HayK

OIIK-1.2. HdemoHCcTpUpyeT
yMeHHe pemartb 3aj1auu,
dbopMynupyemble B paMKax
MareMaTuiecknx W (W)
€CTECTBEHHBIX HAYK

OIIK-1.3. Hwmeer HABBIKH
HCIIONIb30BAHMS OCHOBHBIX
MOHATUI, TEOPEM, 3aKOHOB
MaTeMaTHKU u (mm)
€CTECTBEHHBIX HayK TSt
peteHust 3a/1a4
podeCCHOHATHHON

e TENbHOCTH

YMeTh: IPUMEHATh MaTeMaTUUECKU anmnapar
TEOpUH YpaBHEHHUH C YaCTHBIMU

IMIPON3BOJHBIMHU,

lIMeTp HaBBIKM IIOCTAHOBKH | pemeHus
MATEMATHYCCKHUX 3ajad, TIPUBOIAIINX K
YPaBHCHUAM C YaCTHBIMU IIPONU3BOJIHBIMU.
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MUHOBPHAYKHU POCCUN

YUpEKACHUEC BBICIICTO 06pa3013aH1/151

(DeﬂepanLHoe TOCYyHIapCTBCHHOC 6IOZL)KGTHOG 06pa30BaTeHBHOC

«Hensbuncknii rocypaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

DOHJT OLIEHOYHBIX CPEJCTB Ul IPOMEKYTOUHOM aTTECTAlUHU 110 JUCLIUILINHE
«YpaBHEHHUSI MaTeMaTHIECKOH (DM3HUKI» N0 HAIPAaBJICHUIO OATr0TOBKY (criermansaoctr) 01.03.02
«[IpuxnanHas MaTeMaTnka 1 HHGOpMAaTHKay HanpasieHHOCTH (podmmio) [IpuknanHas

MaTeMmaryka 1 uckyccrBeHHslil naTeiuiekT ®TBOY BO «Uenl Yy

crp. 4

3. COAEPKAHUE OHEHOYHbBIX CPEACTB 110 JUCIHUIIJIMHE

3.1 Buabl OLICHOYHBIX CPEACTB

Kon, Ilepeuenn Koutposmnpyemsie CemecTp Homep HaumeHnoBanue
HAaNMEHOBaHHe IUIAHUPYEMBIX Tembl/ 3a1aHMA OLICHOYHOI 0
KOMIIeTEeHIIUH pe3yJbTaToB pa3aensl (HoMep U cpeAcTBa
corsaacHo ®I'OC o0yueHus Mo Ha3BaHue pasjeja u3
JTUCHUILIHHE PII A n.2.2)

OIIK-1 3HaTh: OCHOBHBIE Pazpnen 1. 5 1 KoHTponbHbIe
Cnocoben (baKThl, METOMIBI U Knaccndpuxamus padoThI
IIPUMEHSATH KOHLIEIILUU ypaBHel-mﬁ B YaCTHBIX

(dyHIaMEHTaJIbH | MaTeMaTH4eCcKOit NMPOU3BOAHBIX U
bl€ 3HAHUSA, dusuky OCHOBHBIE KJIACChI
TIOJTyYCHHBIC B sapa1
oBIACTH MaTeMaTH4ecKoii
MaTeMaTHYECKUX pusnkn

U (11m) YMeTh: IPUMEHSTh Paznen 2. 3agaua 5 2 KoHTposbHbIE

€CTECTBEHHBIX MaTeMaTHYECKHIH Kourn 115t BOJTHOBOr 0 padoThI

HayK, U amnmapaT TeopHuu yPaBHeHHs

HCTONB30BaTh UX | YPaBHEHHUH C
B YaCTHBIMU Paspen 3. Metog 5 3 KonTtpoabHbie
npoecCHOHANBH | MPOM3BOAHBIMU; ®Dyphe penieHust padoThI
Oif IeATeNbHOCTU HAaYaJIbHO-KPaeBbIX
3a1a4 1S ypaBHEHHit
TUNEePOOINIECKOro
THIA
Hmets HaBbIKH Pa3znen 4. Meron 5 4 Kontposabubie
TTOCTAaHOBKH U ®ypbe pemreHust paGoTsi,
peHcHuA HAaYaJbHO-KPaeBbIX 3adeTHas
MaTEeMaTHYCCKUX 3aaa4 A ypaBHer[if[ paﬁoTa
3a/1a4, TPUBOISIINX NpagoIMYecKoro THIA
K YPaBHEHHSIM C
YACTHBIMU Pazpnen S. 3apaua 6 5 KonTpoJibHble
IPOU3BOTHBIMH. Kommn AJisl YPAaBHCHUSA paﬁ()n,[
TEMJIONPOBOAHOCTH
Pa3pen 6. Metoxn 6 6 KonTtpoibhbie
®dypnbe pelieHust padoThI
ypaBHeHust Jlamiaca u
Ilyaccona
Pa3znen 7. Metonsl 6 JK3aMeHAIMOH

NMOTeHIUAJIa 1
¢ynknuu 'puna
pellieHHs1 ypaBHEHHUS
Jlanuiaca u Ilyaccona

Has pabora
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MUHOBPHAYKHU POCCUN

DenepalibHOE TOCYIaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
YUpEKAECHHUE BHICIIETO 00pa30BaHU

«Hensbuncknii rocypaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

DOHJT OLIEHOYHBIX CPEJCTB Ul IPOMEKYTOUHOM aTTECTAlUHU 110 JUCLIUILINHE
«YpaBHEHHUSI MaTeMaTHIECKOH (DM3HUKI» N0 HAIPAaBJICHUIO OATr0TOBKY (criermansaoctr) 01.03.02
«[IpuxnanHas MaTeMaTnka 1 HHGOpMAaTHKay HanpasieHHOCTH (podmmio) [IpuknanHas
MaTeMmaryka 1 uckyccrBeHHslil naTeiuiekT ®TBOY BO «Uenl Yy

cTp. 5

3.2 Conep:kaHue OLICHOYHBIX CPEICTB

¥YpapHenuss mareMaTuieckoii pusuku. Kourpoabunasa pabora Nel.

Bapunanr Nel

Loy =4y +5y =0

2.y" =3y + 2y = re®

ef—1
er+1

3.y" -2y — 3y =

4. (1 —x2)u, + (L +y)u, =0

5. 2zu, + (y — x)u, = *
Bapuanr Ne2

1.y" =6y + 10y =0

2.y" =5y + 6y = (x + 1)e*

1—e ¢

3.4+ -2y = ————
Yy - =

4, (2 —2)uy, + 3+ y)u, =0

‘ 2
5. ru, + 2yu, = 7y +u
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MUHOBPHAYKHU POCCUN

DenepalibHOE TOCYIaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
YUpEKAECHHUE BHICIIETO 00pa30BaHU

«Hensbuncknii rocypaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

@DoH/| OLIEHOYHBIX CPEJICTB JUISl IPOMEKYTOUHON aTTeCTally 10 AUCIUILIINHE
«YpaBHEHUSI MaTEeMaTUIECKOHN (DU3UKI 110 HATIPABIICHHUIO OATOTOBKY (cnermanbHoctr) 01.03.02
«[IpuknajHas MaTeMaTHKa U MH)OPMATHKAY HanpaBieHHOCTH (podunto) [TpukinanHas crp. 6
MaTeMaTHKa U ucKyccTBeHHBIN nHTeekT @PTBOY BO «Henl'Y»

VpaBHeHnust MmaTemMaTnvieckoii duszukn. KoaTpoasHas pabora Ne2
Bapuant 1
1. OnpegennTts THII YPABHEHHs U IPHBECTH €10 K KAHOHU'IECKOMY BHJLY
Uy + Uy — 20y, + 1du, + 21u, = 0
2. OupejienuTs THII YPABHEHUS] U HPHUBECTH €0 K KAHOHUUECKOMY BHJLY
Upy — 2Upyy + Uy + Fu, =0
3. OupejienuTs THII YPABHEHUS] U HPUBECTH €0 K KAHOHUUECKOMY BHJLY
2y + Upy — 20y + 2u, — 2uy, = 0
4. Haittu obuee penienue ypasHeHus ¢ HOCTOsSHHLIME Ko3gh mnpenTanmu
Uy + Uy — 2ty + 3ty — uy) =0
5. Haiitu obiiee pemenne ypasHeHus ¢ nepeMeHHbIME KO3 dunpenTamu
Upy — Uy + (T + y) (0 — 1) =0
Bapuanr 2
1. OnpegenuTs THI YPABHEHHS U IPHBECTH €I'0 K KAHOHU'ECKOMY BILLY
Upy — Uy — 2Uyy + 6ty — 3u,y =0
2. OupejenuTs THII YPABHEHUS I IPUBECTH €0 K KAHOHU'UECKOMY BILLY
Upy + 2Ugy + Uy + 1y =0
3. OnpegenuTs THI YPABHEHHS U IPUBECTH €I'0 K KAHOHI'IECKOMY BH/LY
2Upy — 2Upy + Uy + U, =0
4. Haiitu obuee pentenue ypaBHeHUs ¢ HOCTOAHHLIMU Ko3ghgummenTanmu
2Upy + Upy — Uyy + 6(20z — uy) =0

5. Haiitu obiiee pemenne ypasHeHus ¢ nepeMeHHbIME Ko unmuenTamu

2u, — Uy
Qigy + Ugy — Uy + gm =0

© OI'bOY BO «Heal V»



MUHOBPHAYKHU POCCUN

DenepalibHOE TOCYIaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
YUpEKAECHHUE BHICIIETO 00pa30BaHU

«Hensbuncknii rocypaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

@DoH/| OLIEHOYHBIX CPEJICTB JUISl IPOMEKYTOUHON aTTeCTally 10 AUCIUILIINHE
«YpaBHEHUSI MaTEeMaTUIECKOHN (DU3UKI 110 HATIPABIICHHUIO OATOTOBKY (cnermanbHoctr) 01.03.02
«[IpuknajHas MaTeMaTHKa U MH)OPMATHKAY HanpaBieHHOCTH (podunto) [TpukinanHas crp. 7
MaTeMaTHKa U ucKyccTBeHHBIN nHTeekT @PTBOY BO «Henl'Y»

Bapuant 3
1. OnpejeuTh THII YPABHEHHS M HPUBECTH €0 K KAHOHUUECKOMY BHJLY
Uy + Uy — 21y, — bu, — I, = 0
2. OnpejeuTs THII YPABHEHUs U IPUBECTH €0 K KAHOHUYIeCKOMY BHJLY
Uy + 2Upyy + Uy + 20y + Uy = 0
3. Onpejenuts THII YPABHEHUs U IPUBECTH €0 K KAHOHUYIeCKOMY BHJLY
Mgy — gy + Sty — bu, + Guy, =10
4. Haittu obiiee perenne ypaBHEHHS ¢ TOCTOSHHBIME Koahdhuiuenamu
Uy — tyy + Dy, — 4u, — 2u,) =0
5. Haittu obmiee pemienne ypaBHeHUs ¢ nepeMeHHbIMH Ko dpunpenramu
gy — Ugy — Uy + 3 (U — uy)sin(z +y) =0
BapuanTt 4
1. OnpejeuTh THII YPABHEHHS M HPUBECTH €0 K KAHOHUUECKOMY BHJLY
2y A Uy — tyy — 611y +uy,) =0
2. OnpejeuTs THII YPABHEHUs U IPUBECTH €0 K KAHOHUYIeCKOMY BHJLY
Uy — Atpy + duy, + 4u, =0
3. Onpejenuts THII YPABHEHUs U IPUBECTH €0 K KAHOHUYIeCKOMY BHJLY
Uyy — 2Uzy + 2Uze — Uy = 0
4. Haittu obiiee perenne ypaBHEHHS ¢ TOCTOSHHBIME Koahdhuiuenamu
U,
Qgy — dgy + Uy — Uy + EJ =10
5. Haittu obimee perienue ypaBHeHHs ¢ HepeMeHHbIMH Koahdhuiuenamu

2y + Upy — Uy + 3 (1, — uy) cos(x + 2y) =0

© OI'bOY BO «Heal V»



MUHOBPHAYKHU POCCUN

DenepalibHOE TOCYIaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
YUpEKAECHHUE BHICIIETO 00pa30BaHU

«Hensbuncknii rocypaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

DOHJT OLIEHOYHBIX CPEJCTB Ul IPOMEKYTOUHOM aTTECTAlUHU 110 JUCLIUILINHE
«YpaBHEHHUSI MaTeMaTHIECKOH (DM3HUKI» N0 HAIPAaBJICHUIO OATr0TOBKY (criermansaoctr) 01.03.02
«[IpuxnanHas MaTeMaTnka 1 HHGOpMAaTHKay HanpasieHHOCTH (podmmio) [IpuknanHas crp. 8
MaTeMmaryka 1 uckyccrBeHHslil naTeiuiekT ®TBOY BO «Uenl Yy

YpaBHeHHNdA MaTeMaTH4YecKO (pHU3MKH.
Konrponsnas pabora Ne3

Bapmuanr 1

1. Haiirn pemenne 3ajasn Ko /115 0JIHOPOIHOIO BOJITHOBOIO VPABHEHN A
mpurcRut >0
Wit — gy = U,
u|¢—g = sin r,
'”-r|?=u =L
2. Haiitn pemenne 3ajaun Koy s HeoJHOPOIHOIO BOJIHOBOIO YDaB-
menust npu r € R u f > 0
Uy — Upy = SINT,
'”-|r.=u = ﬂ'-.
Uy|i—p = cOS T
3. Haiitu pemmenne 3aga4u Kol /1151 0HOPOIHONO BOJIHOBOIO YPABHEHMS
apu x> 0wui =0
U — Uyy = 0,
wli—g = 2cos 3,
t|s—g = sinux,
'“;1'|1-=[l =0
4, Haiitu pernenne 3aa4u Kol j11st 0HOPOJIHONO BOJIHOBOIO Y PABHEHMS]
apu x> 0wui =0
Uy — Uy = 0,
—2
Ulg—g = & (1 — cosx),
'H.p|f:[; == Hi[l xT,
U|g—p = cost
5. Haiitu pemenne 3agaqan Komm 118 HeoJHOPOIHOIO BOJIHOBOIO YPaB-
HeHust upu @ = 0 u f = 0

e — Uze = (12 + 2) sin x,

by
="

Ui—p = €
g |s—g = cosx,

Uy | =0 = '[2

© OI'bOY BO «Heal V»



MUHOBPHAYKHU POCCUN

DenepalibHOE TOCYIaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
YUpEKAECHHUE BHICIIETO 00pa30BaHU

«Hensbuncknii rocypaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

DOHJT OLIEHOYHBIX CPEJCTB Ul IPOMEKYTOUHOM aTTECTAlUHU 110 JUCLIUILINHE
«YpaBHEHHUSI MaTeMaTHIECKOH (DM3HUKI» N0 HAIPAaBJICHUIO OATr0TOBKY (criermansaoctr) 01.03.02
«[IpuxnanHas MaTeMaTnka 1 HHGOpMAaTHKay HanpasieHHOCTH (podmmio) [IpuknanHas crp. 9
MaTeMmaryka 1 uckyccrBeHHslil naTeiuiekT ®TBOY BO «Uenl Yy

Bapuant 2

1. Haitru pemenue 3agaqu Ko 11st oJIHOPOJIHONO BOJTHOBOTO VPABHEH UsI
npureRut >0
gy — 4y, = 0,
t|i—y = 2cos 3,
“1|t:ll =sinr
2. Haitru pemenne sajgaun Komm s HeoIHOPOAHOIO BOJIHOBOIO YPaB-
HeHus npu r € Ru t >0
Upp — Ugy = I,

=g = x?
'“x|x=u =a®

3. Haiitu pemenune 3agaun Ko j1is 04HOPOHOIO BOJTHOBOIO YPABHEH U
npux =>0ut >0
g — Upy = 0,
'U.|;_=” = sinx,
"”-#|?:[I = .,
"”-:r:|_r.-={J =10
4. Haiiru pemenne 3a1a4u Ko /115 0/IHOPOIHOI0 BOJTHOBOI'O VPABHEHI s
npux =>0ut =0
Upp — Mgy = 0,
g2
H|r=u =€
2
Ut i—g = €COS™ T,
—t
|y = te
5. Haittu pemenne 3agaun Komm U1 Heo/IHOPOHOIO BOJIHOBOIO Y paB-
HeHus npu x >0 u t = 0

Upp — Upy = e tcosz,

_ D e L o

1 P 5 COS2 + e

Ug|e=p = 5 cosx + sinx,
1 1

u|1.=” = §E.‘.r + l—l——fz

© OI'bOY BO «Heal V»



MUHOBPHAYKHU POCCUN

DenepalibHOE TOCYIaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
YUpEKAECHHUE BHICIIETO 00pa30BaHU

«Hensbuncknii rocypaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

DOHJT OLIEHOYHBIX CPEJCTB Ul IPOMEKYTOUHOM aTTECTAlUHU 110 JUCLIUILINHE
«YpaBHEHHUSI MaTeMaTHIECKOH (DM3HUKI» N0 HAIPAaBJICHUIO OATr0TOBKY (criermansaoctr) 01.03.02
«[IpuxnanHas MaTeMaTnka 1 HHGOpMAaTHKay HanpasieHHOCTH (podmmio) [IpuknanHas
MaTeMmaryka 1 uckyccrBeHHslil naTeiuiekT ®TBOY BO «Uenl Yy

crp. 10

BapuanTt 3

1. Haiiru pemenne 3a/a4u Ko 115 0JHOPOIHOIO BOJTHOBOI'O VDABHEHUSI
npur e Rut =10

4?}.” — Uypp = ﬂ,

) —y = 3 sin 3,

.,

'”I.|I=U = 2cosx

2. Haiitn pemenne sajaun Komm [ HeoIHOPOHOIO BOJIHOBOIO YDab-
HeHus upu r € R u £ >0

3
Upp — Uy = T,
] 2
g = a
Ug|t—p =

3. Haitru pemenne 3aa4u Ko juis o/fHOPOHOTO BOJIHOBOI'O VPABHEHHSI
npux >0ut >0
g — Upyr = 0,
tfi—g = 2cos,
. 2
U|y— = sin” x,
T“-J‘:lJ::[l' = “
4, HaiiTn pemenne 3a1a4u Komm jij1s 0HOPOAHOTO BOJIHOBOIO YVPAaBHEHHA
npux =>0ut =10
Uy — Mgy = 0,
l—cosx
a2

—I

'U.|r_:” -

'f.f.fl;:“ =&
U|z—p = cost

5. Haiitn pemenne sajaun Komu LA HeoJHOPOHOIO BOJIHOBOIO YDas-
penust upu x> 0wt =0

Uy — gy = L(t2 + 6) cos .
1
1422’

Uy|t—p = sinx,

“|i=U =

Uy |pep = sin

© OI'bOY BO «Heal V»




MUHOBPHAYKHU POCCUN

DenepalibHOE TOCYIaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
YUpEKAECHHUE BHICIIETO 00pa30BaHU

«Hensbuncknii rocypaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

@DoHz OIEHOYHBIX CPEACTB A MPOMEKYTOUHOM aTTECTALNH 110 TUCIUILIHHE
«YpaBHEHHUSI MaTeMaTHIECKOH (DM3HUKI» N0 HAIPAaBJICHUIO OATr0TOBKY (criermansaoctr) 01.03.02
«[IpuxnanHas MaTeMaTnka 1 HHGOpMAaTHKay HanpasieHHOCTH (podmmio) [IpuknanHas crp. 11
MaTeMmaryka 1 uckyccrBeHHslil naTeiuiekT ®TBOY BO «Uenl Yy

Bapuaur 4

1. Haiiru pemenne 3ajia4n Komm j11st 0JIHOPOJIHOTO BOJIHOBOIO VPABHEHH S
npur e R ut >0
g — g, = (0,
1
1+ e-a
TI;|1=U =sinr

'“|r:u =

2. Haitrn pemenne 3anaun Komm /s HeoiHOPOIHOIO BOJIHOBOIO YpPaB-
HeHusA npu r € R uf >0

ey — Upy = I,
) — 2
| =
'”-r|r=[: =0

3. Haitru permenne 3aa4n Ko 115 0JHOPOHOIO BOJHOBOI'O VPABHEHHS
npu e > 0ui =0
Uy — Uge = 0,
. D el
iy = 2 cos” .
“1|1=1] = sin 1,
'”;1'|1-:[J =10

4. Haiitu pemenne 3aa4n Ko /115 0JHOPOIHOTO BOJIHOBOIO VPABHEHH
npux >0 ui =0
g — Uyy = (),

tan.r

U|r:u =
Us|i—g = cOS T,
U|p—p = sin 21
5. Haiitu pemenne 3aaatin Komm 17151 HeolHOPOJIHOIO BOJIHOBOIO YPAB-
HeHus npu & > 0wt > ()

MUy — Upp = SiN 22 sinf,

tfi—g = cos,

tg|e—g = 1/3 sin 2z,

'”-:r.-|1-=u = QIIS sin
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MUHOBPHAYKHU POCCUN

DenepalibHOE TOCYIaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
YUpEKAECHHUE BHICIIETO 00pa30BaHU

«Hensbuncknii rocypaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

DOHJT OLIEHOYHBIX CPEJCTB Ul IPOMEKYTOUHOM aTTECTAlUHU 110 JUCLIUILINHE
«YpaBHEHHUSI MaTeMaTHIECKOH (DM3HUKI» N0 HAIPAaBJICHUIO OATr0TOBKY (criermansaoctr) 01.03.02
«[IpuxnanHas MaTeMaTnka 1 HHGOpMAaTHKay HanpasieHHOCTH (podmmio) [IpuknanHas
MaTeMmaryka 1 uckyccrBeHHslil naTeiuiekT ®TBOY BO «Uenl Yy

crp. 12

KourponsHaasa pabora Ned.

Bo seex [IpUMepax '['[)L’ﬁ}-’&!'l‘f:}[ PEHINTE HAYAJIBHO-KPAaCeEYH) 3a/a'y Ha OT-

Pe3SKe MeTOJOM Dasie/leHHA lepeMeHHBIX.

Bapmuanr 1

1
Upt — Upye = “
-U'J'.'|-J'=U =0
Ulper =0
2 2
'U.|f=|] =mn = I
'U-r|r=n =0
2
Uy — Upy = 0
U‘J.'|.J':1] =0
U|j—p = cos x + cos dx
Utli—g = 3cos 3
3 2
Upp — Uy = (1 — 4) 8in 27z
'U.|1-=[]. = “
Upey =0
|i—g = 3sin(wx)
Ur|r=u =0
4

Uy — gy = 1 8in 3z + 22
'E,L|J_-={J =)
u,,.|1.:% = 2
li—g = sin®

g |r=u = sin 3x
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MUHOBPHAYKHU POCCUN

DenepalibHOE TOCYIaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
YUpEKAECHHUE BHICIIETO 00pa30BaHU

«Hensbuncknii rocypaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

DOHJT OLIEHOYHBIX CPEJCTB Ul IPOMEKYTOUHOM aTTECTAlUHU 110 JUCLIUILINHE
«YpaBHEHHUSI MaTeMaTHIECKOH (DM3HUKI» N0 HAIPAaBJICHUIO OATr0TOBKY (criermansaoctr) 01.03.02
«[IpuxnanHas MaTeMaTnka 1 HHGOpMAaTHKay HanpasieHHOCTH (podmmio) [IpuknanHas
MaTeMmaryka 1 uckyccrBeHHslil naTeiuiekT ®TBOY BO «Uenl Yy

crp. 13

Bapuaunr 2

Bo Beex [pHUMepax 'L'[)E.’ﬁ}-’i!'l‘fi}l PellUTE HAYAIbHO-KPAeBY ) 3a1a'y Ha OT-

PesKe MeTOLOM pas/le/leHid NepeMeHHBIX.

1
Upp — Upy = ()
'”1-|1-=[l' =0
-u|,,.:; =10
,TQ
! 2
'”|r=u = — —d
4
'”r|r_:n =10
2
Uy — Upy = ()
'U-|a-=[: =0
. . 3
t|¢—p = sin”
Ug|j—p = sin 3
3
3
Uyt — Upe = (20 + 1) cos —
2
U-J.'|.r=1] =0
“-|1':'.'r =0
'U-|r=[: =0
x
Utlt=0 = 2 cos =
2
4

Upp — Ugy = [1’.2 + 1) cos 3z + Gt
'“:r|1-=[l = "»3
Ulp=z = 97 /2

t|y—g = cos D

g |g—g = COS T
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MUHOBPHAYKHU POCCUN

DenepalibHOE TOCYIaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
YUpEKAECHHUE BHICIIETO 00pa30BaHU

«Hensbuncknii rocypaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

DOHJT OLIEHOYHBIX CPEJCTB Ul IPOMEKYTOUHOM aTTECTAlUHU 110 JUCLIUILINHE
«YpaBHEHHUSI MaTeMaTHIECKOH (DM3HUKI» N0 HAIPAaBJICHUIO OATr0TOBKY (criermansaoctr) 01.03.02
«[IpuxnanHas MaTeMaTnka 1 HHGOpMAaTHKay HanpasieHHOCTH (podmmio) [IpuknanHas
MaTeMmaryka 1 uckyccrBeHHslil naTeiuiekT ®TBOY BO «Uenl Yy

crp. 14

BapuanT 3

Bo Beex lIpuMepax ’l'])(.‘(")_\"(.‘.'l'('.'-‘ll peltmmTh Ha'1aJIbHO-KPaeBYIO 3a/aly Ha OT1-
pe3Ke MeTOAOM pasjiefIieHHA IepPpeMeHHbIX.

1
Upp — Ugy = ()
'lll,,»:u =)
“I.J‘:'.Z =0
ufj—g =0
¢ 2
”I|t:U =2x—2
2
Ut — Upe = 0
‘U..:’.r:u =0
Ul ycr =0
R
ti—o = cos® =
2
v 3x
Uy |{:() = 2cos T
. 3
Uy — Uypy = 17 8IN 32T
“l.r:() =)
l{1.|1.:% — 0
“lt:U == zh'ill(.l.')
“flt:() =0
4 .
Ut — Uze = (t° — 4) sin 22 — 22
2
“I-":“ - ’
U|pmy =t

<3
uli—p = sin® 7z

U= = * + sinwx
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MUHOBPHAYKHU POCCUN

DenepalibHOE TOCYIaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
YUpEKAECHHUE BHICIIETO 00pa30BaHU

«Hensbuncknii rocypaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

DOHJT OLIEHOYHBIX CPEJCTB Ul IPOMEKYTOUHOM aTTECTAlUHU 110 JUCLIUILINHE
«YpaBHEHHUSI MaTeMaTHIECKOH (DM3HUKI» N0 HAIPAaBJICHUIO OATr0TOBKY (criermansaoctr) 01.03.02
«[IpuxnanHas MaTeMaTnka 1 HHGOpMAaTHKay HanpasieHHOCTH (podmmio) [IpuknanHas
MaTeMmaryka 1 uckyccrBeHHslil naTeiuiekT ®TBOY BO «Uenl Yy

ctp. 15

Bapunanur 4

Bo Beex npHuMepax '['[JL"G}-’E!'J'CH PellnThE Ha'la/lbHO-KpaeBYH 3a/lav1y Ha O07T-

pesKe MeTOd0M Pa3/lie/IeHHA NepeMeHHbBIX.

1
Uy — Uy = ()
'”|:1-=1] =
Up|p=z =0
'”|r_:u =0
2
'Hr|r=n = —1" 4+ 7x
2
g — Ugye = 0
“|.J'=U = D
“|.r:1 = 0
tt|i—p = dsin2wx
_ I
Hr.|:.:u ST
3 2
Ugp — Uy = (17 4+ 1) cos 3
“;a-|-.a.—:[: =0
“|J.'=1, =0
fe—g =0
“;‘_|f=u = (COs.r
4

. Jx
Ut — Upe = (28 + 1) cOs ?; + 2x

Uy | r=0 = !2

T——

Hr
U|j—g = cOs —

x
U-f|f:[; —_ ]. + COs §
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MUHOBPHAYKHU POCCUN

DenepalibHOE TOCYIaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
YUpEKAECHHUE BHICIIETO 00pa30BaHU

«Hensbuncknii rocypaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

DOHJT OLIEHOYHBIX CPEJCTB Ul IPOMEKYTOUHOM aTTECTAlUHU 110 JUCLIUILINHE
«YpaBHEHHUSI MaTeMaTHIECKOH (DM3HUKI» N0 HAIPAaBJICHUIO OATr0TOBKY (criermansaoctr) 01.03.02
«[IpuxnanHas MaTeMaTnka 1 HHGOpMAaTHKay HanpasieHHOCTH (podmmio) [IpuknanHas
MaTeMmaryka 1 uckyccrBeHHslil naTeiuiekT ®TBOY BO «Uenl Yy

crp. 16

KonurponsHaa pabora Ne5.

BapuanT 1

1. Pemnrn Ha"albHO-KPacBY IO 3a a9y LI VPaBHCHHSN TelLTOHNPOBOAHOCTH B INPAMOVIOJIBLH-

Ke
wuy, — An = 1),

i 0, y. ) =0
w(m,y.t) =0
w(r,0,1) =10
w(r,mt) =10
u(z,y,0) = (7 —z) (7 +x)y (7 —y)

2. Pemuths HAa9alBHO-KPacBYIO 3a1a9y LI VpaBHeHHA TelLTonpoEQIHOCTH B ITPpAMOVIOABHHA-

Ke -
ty — Au = tsin(mx)sin (Er;) :

u(0,y,t) =0
w(2,y,t) =0
u(z,0,8) =0
Lz, 1,1) =0

) . o 3
u(x, y,0) = sin{mx) sin (?y)

3. Pemnnte HaTaJIbHO-KPAaeBVI) 38189V 114 BOJTHOBOID VpaBHEHHA B IIPAMOYVIOJIBHHKE

uy — Aun = tsin(r) cos (g) .
u(0,y.t) =0

w(m,y,t) =0

wy(x,0,t) =0

wlr,w, ) =1

u(x,y,0) = 2sin(x) cos (%

w(r,y, 0) = sin(x) cos (%)

S
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MUHOBPHAYKHU POCCUN

DenepalibHOE TOCYIaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
YUpEKAECHHUE BHICIIETO 00pa30BaHU

«Hensbuncknii rocypaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

@DoHz OIEHOYHBIX CPEACTB A MPOMEKYTOUHOM aTTECTALNH 110 TUCIUILIHHE
«YpaBHEHHUSI MaTeMaTHIECKOH (DM3HUKI» N0 HAIPAaBJICHUIO OATr0TOBKY (criermansaoctr) 01.03.02
«[IpuxnanHas MaTeMaTnka 1 HHGOpMAaTHKay HanpasieHHOCTH (podmmio) [IpuknanHas crp. 17
MaTeMmaryka 1 uckyccrBeHHslil naTeiuiekT ®TBOY BO «Uenl Yy

Bapuant 2

1. Pemuth Ha'lalbHO-KPacByY Ky 3a1aTy LA VPpaBHCHHA TellTOHNPOBOIHOCTH B IITPAMOVIOILHH-

Ke
ty — Au =0,

u(0,,t) =0
w(Ly t) =10
w(x,0,1) =10
u(zx,2,1) =10
u(r,y,0) =r(2—x)y(2—y)
2. PemnnTh HAYATBLHO-KPAEBYIO 3819y [IUI YPABHEHHA TEIJIONPOBOIHOCTH B IPAMOYTOILHH-
Ke
w, — Au = e 'sin(x) cos (gr;) ,
w(0,y,t) =0
u(m y,t) =0
wy(x,0,8) =0
u(r,mt) =0

3
u(r,y,0) = sin(2x) cos (5”)
3. PemnTh HAYAIBHO-KPACBYIO 38144V I8 BOJIHOBOIO VPABHEHHS B [PAMOVIOILHHKE
T
wy — Au = sin(t) sin (’T) sin (7y) .
u(0,y,t) =0
we(Loy ) =0
w(z,0,£) =0
ulr,2,4) =10
TLY
u(x,y.0) = sin (T) sin (wy)

F

w(x,y,0) = 2sin (%) sin (my)
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MUHOBPHAYKHU POCCUN

DenepalibHOE TOCYIaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
YUpEKAECHHUE BHICIIETO 00pa30BaHU

«Hensbuncknii rocypaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

DOHJT OLIEHOYHBIX CPEJCTB Ul IPOMEKYTOUHOM aTTECTAlUHU 110 JUCLIUILINHE
«YpaBHEHHUSI MaTeMaTHIECKOH (DM3HUKI» N0 HAIPAaBJICHUIO OATr0TOBKY (criermansaoctr) 01.03.02
«[IpuxnanHas MaTeMaTnka 1 HHGOpMAaTHKay HanpasieHHOCTH (podmmio) [IpuknanHas
MaTeMmaryka 1 uckyccrBeHHslil naTeiuiekT ®TBOY BO «Uenl Yy

crp. 18

Bapuanr 3

1. PemmuTn Ha"albHO-KPacBEY I 3a1ay JUJIH VpaBHeHHA TeIlTONpOBEOIHOCTH B HPpAMOYVIOJILHE-

Ke
1y — A= 1),

w0y, 1) =0
u(m oy, t) =10
gz, 0,8) =0
u(z,m,t) =0

wlr,y,0)=x(r—x)(r —y) (7T +y)

2. Pemmnths HagallbHO-KPacBY IO Za1a9y LI VpaBHeHHA TCIVIONPOBOIHOCTH B HPAMOYIOJILHI-

Ke - _
t; — Au = fsin (E:) sin (7y) ,
w(0,y,t) =0
(1, y.t) =0
w(r,0,1) =0
u(r,2,1) =0

ulr,y,0) = sin (%r) sin (27y)

3. Pemnnte HaTaJdbHO-KPacBYI0 3a/0a9y LA BOJHOBOD YpaBHEHHA B IIPAMOVIOILHHKE

Uy — Au = cos(wt) cos (TI) sin (y) ,
u (0, y,t) =0

w(m oy, t) =10

w(x,0,t) =0

ulz,m,t) =0
L 3N
wlx,y,0) = 3cos (7) sin (y)

itg(x,y,0) = cos (;-j) sin ()
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MUHOBPHAYKHU POCCUN

DenepalibHOE TOCYIaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
YUpEKAECHHUE BHICIIETO 00pa30BaHU

«Hensbuncknii rocypaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

DOHJT OLIEHOYHBIX CPEJCTB Ul IPOMEKYTOUHOM aTTECTAlUHU 110 JUCLIUILINHE
«YpaBHEHHUSI MaTeMaTHIECKOH (DM3HUKI» N0 HAIPAaBJICHUIO OATr0TOBKY (criermansaoctr) 01.03.02
«[IpuxnanHas MaTeMaTnka 1 HHGOpMAaTHKay HanpasieHHOCTH (podmmio) [IpuknanHas
MaTeMmaryka 1 uckyccrBeHHslil naTeiuiekT ®TBOY BO «Uenl Yy

crp. 19

Bapuant 4

1. Pemmmths Ha"TaIbHO-KPacBY IO 3a1aYy I VPaBHeHHA TellTONPOBOIHOCTH B ITRAMOYIOJILHI-

Ko

2. Permntn Ha'TaIBHO-KPacBy IO

Ke

3. Pemnrn HaAYAJBHO-KPDACBVED) 3a/1a9Y JJIH BOJHOBOID VPABHEHHA B INPAMOVICOJIEHHES

© OI'bOY BO «Heal V»

iy — Au =1,
u(0,y,t) =0
w(2,y,t) =0
w(x,0,6) =10
u,(x,1,t) =0

w(r,y,0)=x(2—2)y(2—y)

1, — Au = €' cos (%) sin (1),
u(0,y,t) =0

wimy, 1) =0

wu(r,0,t) =0

wlr,mt) =0

3ry .
w(z, y,0) = cos (T) sin (y)

4

uy — Au = €' sin () cos (?) :
u(0,y,t) =0

u(2.y,t) =0

w,(r,0,t) =0

ufx,1,t) =0

-
u(x,y,0) = sin (7x) cos (%)

&

. T,
Uyl x,y,0) = 3sin (7x) cos ( 2;)

FaJa"y L VpaBHeHHA TellIONPOBEOIHOCTH B ITPAMOVIOILHI-




MUHOBPHAYKHU POCCUN

(DeL[epam)Hoe TOCYyAapCTBCHHOC 6}OZ[)KCTHOG 06paSOBaTeHBHO€
YUpEKACHUEC BBICIICTO O6pa3OBaHI/DI

«Hensbuncknii rocypaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

@DoH/| OLIEHOYHBIX CPEJICTB JUISl IPOMEKYTOUHON aTTeCTally 10 AUCIUILIINHE
«YpaBHEHUSI MaTEeMaTUIECKOHN (DU3UKI 110 HATIPABIICHHUIO OATOTOBKY (cnermanbHoctr) 01.03.02
«[IpuknajHas MaTeMaTHKa U MH)OPMATHKAY HanpaBieHHOCTH (podunto) [TpukinanHas
MaTeMaTHKa U ucKyccTBeHHBIN nHTeekT @PTBOY BO «Henl'Y»

crp. 20

KonTponsnaa pabora N6

BapuanT 1
1. Haiirn pemenne ypasaenns [lyaccona B npssovroiibHHEKe.
BapwuanT 2
1. Haiiru pemenne ypasaenns Ilyaccona B npsMOyroJibHHKe.
Au = y(2 — y) sin(mrx)
u(z,0) = z(2 — x)
ty(x,1) =0

u(0,y) =0
u(2,y) =0
2. Haiitu pemenne ypasnenus Jlamimaca B KBajpare.
Au=10
u(x,0) =0
u,(x, 1) = cos(2nx)

3 u(0,y) = cos(my)
u(l,y) =0

3. Haiitn penienne YypasHeHHsd H,vaccoua B KBa/IpaTe.

Au = 2sin(2x) cos (U)

u(0,y) = ms( )
u(m,y) = (o\( )

ty(x,0) = sin(3r)

l\.«l o

lvl Tt

u(x, ) = sin(5zx)

4. Haiitu penienne YypasHeHHd Jlansiaca BHe Kpyra.

Au=0, 2<r+oc,

u, (2, v) = 2sin ¢ + cos
©d

o




MUHOBPHAYKHU POCCUN

DenepalibHOE TOCYIaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
YUpEKAECHHUE BHICIIETO 00pa30BaHU

«Hensbuncknii rocypaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

@DoH/| OLIEHOYHBIX CPEJICTB JUISl IPOMEKYTOUHON aTTeCTally 10 AUCIUILIINHE
«YpaBHEHUSI MaTEeMaTUIECKOHN (DU3UKI 110 HATIPABIICHHUIO OATOTOBKY (cnermanbHoctr) 01.03.02
«[IpuknajHas MaTeMaTHKa U MH)OPMATHKAY HanpaBieHHOCTH (podunto) [TpukinanHas
MaTeMaTHKa U ucKyccTBeHHBIN nHTeekT @PTBOY BO «Henl'Y»

crp. 21

Konrpoasnas paGora Ne 7 (o6zopuas)
Bapuanr 1
1. Haiitu ofiimee permenne ypaBHeHNH B YACTHLIX ITPOHEQIHLIX IePBOTO MOPSIKA

: \ 2
2ruy + (Y —x)u, ==x

2. l_Ipum'{:'rn VPaBHeHHEe K KAHOHHYIeCKOMY BHIYV H HalTH ero {]GI[I,{‘{‘ PelIIeHE

tre + Dtigy + Bty + Uz — 20y = 0

3. Pemmnre HAYAJBHO-KPACBY KDY 22049y JLIA VPABHEHHA TeINTOHPOBOJHOCTH B KEAAPATE CO

L'."]‘{]'[)()I[{]ﬁ T MEeTOI0M PA3IeIeHHA IIepeMeHHBIX

5
ty — M=t ecosrsin y) ,
. . . {3
ulr,y, ) = cos 2rsin Ey ,

ulr 0, 1) =10,

w,lw m t) =10,

j—

(0, y. 1)
u m oy, t) = 0.
Bapuanr 2
1. Haifitn ofiimee pelenne ypagHeHNH B 9acTHBIX IPOH3EOIHBIX EPBONO MODS KA

2
TYU, = T Uy, = i

2. nl'll-IISE"{:'l‘H VPpapHCHHE K KAHOHHYTCCKOMY BHIYV H HaliTH ero {]EII[I,{‘{‘ penicHue

.. + 2u Hu

LY oy

t 2u, + du, =0

T

3. Pemmnre HAYTAJIBHO-KPDACBY IO 3a0a9Y JUIA VPABHeHHA TeINTOIPOBOJHOCTH B KEAIPATE CO

(."l'{]])()ll{]ii TOMETOOOM PAaZIe/IeHHA [IePeMeHHBIX

- 3
wy — Au =1+ t)sinzcos Ey) .

) _ . 5
wir, y ) =sindrcos | =y | .

2
y(x, 0, 1) =1
wlr,w, t) =10,

w0, y,t) =10,

w(m,y, t) =0
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MUHOBPHAYKHU POCCUN

DenepalibHOE TOCYIaPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOE
YUpEKAECHHUE BHICIIETO 00pa30BaHU

«Hensbuncknii rocypaperBennsiii yausepcureT» (PI'BOY BO «Henl Vy»)

«YpaBHEHHS MaTeMaTHUeCKOH (DM3UKM» 10 HAIPaBJICHUIO MOATOTOBKH (crneruansHoct) 01.03.02

(DOHL[ OLICHOYHBIX CPECACTB 1L HpOMC)KyTO‘IHOﬁ aTTeCTalluM 110 JUCHUIITIUMHE
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.

=1

10.

11.

13

TunoBble KOHTPOJIbHBIE BONPOCHI ISl IPOMEKYTOYHOM aTTecTaluu
Foacendmkanma nuaeitneix VYD gropore nopsaaga © JByMsa HE3ABHCHMBIME [IEDEe-

MEHHEIMH, KaHoHn4ecKnii B }']’!H]i]li‘lﬂlﬁ ]‘}IIIL'.‘]_'JG().'IPI'!E‘(:K()I'I} THIIA.

Fonaceucdukanua nuaeitnsix VY sropore nopsaaka ¢ JByMA HEIABHCHMBIMEA [IEDEe-

MEHHEIMH, KaHoHHYecKHi BT }"]’.ﬁﬂ]i]li‘l!lli& ]IH}'.!':].{'Z-IO.'IH"!E‘(:KOI‘[} THITA.

Foacendmkanma nuaeitneix VI gropore nopsaaga © JByMsa HE3ABHCHMBIME [IEDEe-

MEHHEIMH, KaHoHH4ecKnil Brjg }’pﬂ]i]l(‘l]llﬁ SULTHITTHYSeCKODO THITA.

I{.'Iili'('I!CbIIKHIL]vI}[ }-'l'lkllﬂlﬂllllfll ETOPOrd HOPMIKa CO MHOI'HMH HEZ3ABHCHMEIMH IIEPeMEH-

HEIMH.

I{.E}DDE‘E\'.']']I(}{Z'I'IJ HOCTAHOBKH 3810 MATEMATHICCKOIH {']:')I!IZ-BHKII. HIJHM(‘D SaJaH Cooe

CHHHCTECHOLIM PeIIcHHCM.

I\'.U]'J]'.FE‘K'J']IO{Z'I'E NOCTAHOBKH 38188 MATEMATHYECKOH Cl'JIIZ-I]vIKII. ]._.[]'.'IIME‘]:'! FAa4H HEe HMe-

el peneHne.
KoppexTtnoers noctanoskn 3agat matesaruaeckod dmnkn. [pauvep A gauvapa.

Pemenne Ja1aH Komm AUTHE OJIHOMEPHOO BOJTHOBOTG VDABHCHIEA Ha THCIIOBOIT OCH.
[[:'E)IJZ\I_\_\-'.'I?I ,.:l;-l.']é'IMEllZ‘.']_'Ji-'l AU OJQHOPOIHOMN VRPABHEHHA C HEHYIICEBIMH HAYMANBHEIMI YCII0-

BHAMH.

Pemenne 38 1Aa9H Komm JLTH OJHOMEePDHOID BOJTHOBOTO VDABHCHHA Ha THOJIOBOIT OCH.
l'.[:'t]p}.l_‘_r'.'l‘z'l ,.:l;—l.']?ll]ﬁ(‘.‘]_'!'r'l AU HEQTHOPOJIHOTO YPABHEHHA ¢ HYJIEBBIMH HaTAJIBHBIME YCJI0-

BHHANMH.

Pemenne Jala"un Komm AU OJHOMEDHODD BOJMHOBOID YDABHCHHA HA IIOJIVOCH C 3aKpell-

JIEHHBIM KOHITONM.

Pemenne SaTAMH Kommn JLTH OOHOMeDHODD BOTHOBOI'O VDABHEHHA Ha IIOJYOCH CO CEO-

ﬁ(],’l]ll;[l] EOHITOM.

‘-DUIJI'.IE-L'IE:EI{](‘ PeHIeHe ]Ii-l‘I;-L'Ih]I(J-Kl'.Fi-l{?B()fll FATANH JLTH HeOJHOPOJTHODD BOJTHOBODO VPaB-

HeHHs Ha orpeske Metogom Dypre, Coyuaii rpanianoro yenosns siga u(() = 0, u(l) = 0.

‘-DUIJZI.I':L'IE:EI{J(‘ PelIeHe ]Ii-l‘I;-'I..'Ih]I(J-K]?i-l{?IE(Jf'I FAJAYNH JLTH HeOJHOPOJIHODO BOTHOBEOID VPaB-

HeHHA Ha oTpeske MetogonM Pypee. Crayuaail rpammanoro venosna suga ' ((0) = 0, u(l) = 0.
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14. ‘-.DU}'JME-I,:II.:II{](‘ PemeHne IIi-'L‘I;-'I..-’II:II(J-KDEH?IS(Jﬁ 3aJati LT HeOIHOPDOMHOO BOITHOBOIO Y DAB-

HeHus Ha oTpeske Metoaom Oypee. Crioyuail rpamsnoro yemsosnd euga u(0)) = 0,0/ (1) = 0.

15, ObBocnosanne smeroga Pypbe pemeHnd HAYAIBHO-KPAeBOH 3aJa9H JUIH OJHOPOIHOTO
BOJIHOBOTO YpaBHeHnA Ha oTpeske. ObocHoBanne cxouyMocT hopuansaoro paga Oy-

PBe JUIA TPAaHIMHEX yenoesnil siga u(() = 0,u(l) =0 .

16. I‘LE]]]DE‘-H’I'IIO{:'I'IJ II'rl-‘I'rlCIbII{]—KpﬂL?B{]ﬁ 30898 S OJHOMePHOTO BOTHOBODIO YVPABHCHITH,

(bocnoeanne II(?IIpE‘!]_'JI:IBII(Jﬁ SABHCHMOCTH PEHICHHA OT HAYAJIBHBIX JIAHHEIX .

17. I{E)]’JPE!H'I'IIO{:'I‘IJ II'rL‘I'rLCIbII{]—KpﬂL?B{]ﬁ 340841 JIH QJHOMEDHODD BOJHOBOIO YPABHEHHA.

Obocnopanmne CMHHCTBEHHOCTH PermeHA .

18, DopuansHoe pelenne HAMAIBHO-KPAEBOI 34141 U5 HeOJHOPOJHOMD VPABHEHH Tell-
JONPOBEGIHOCTH Ha oTpeske MeTogom Oyvpre. Ciyuaail rpanninoro venosns snia w(l)) =

0, u(l) =10

18, DopuanbHoe pelenne HAMAIBHO-KPAEBOI 34141 JIUIH HeOJHOPOJHOMD VPABHEHH Tell-
JIOMPOBGIHOCTH Ha 0Tpe3ke Merogom Dypee. Croyvuaail rpannynoro venosns eiga u'(()) =

0, u(l) = 0.

20, PopMasibHOe peHICHHe HAYAIBHO-KPASBOIT 301a%H [UUIH HeOIHOPOIHOTO VPABHEHIS Tell-
JONPOBGIHOCTH Ha oTpeske MeTogom Oyvpre. Ciryaail rpanninoro venosns suia w(l)) =

0, u'(I) = 0.

21. ObornoBanie MeToIa ‘-I-‘_‘_u"]')b(" PenreHnA II'rL‘I‘z'L‘IbII{]—K'pHL?]_’.{]ﬁ 3AANMH UTH OJHOMEPHOND

VPaABHEHHA TeILIOHNPOBEOITHOCTH. OfocHoBaAHTE CHOTHMOCTH ('l')()l]l]ﬂ.‘lbli()l‘{] paIAa ’:I-]'}"phi'!.

22. I\'E)]'JPEYK'I'IIO{:'I'E IIi-l,‘Ii-L-'lhII{]—Kpﬂ.{?B(Jﬁ FAJaMNH JLTE OJHOMCDHODD VPABHCHHA TelIONnpOBO -
HOCTH. l_[pI'II!\IlZ?II("I!.Ii{? NDHHITAIA MAKCHMYMA LT OBOCHOBAHNS €/ THHCTBEHHOCTH peme-

HHE.

23. I\'E)]'JPE‘-K'I'IIO{:'I'E IIi-l,‘Ii-l,-'lhII(]-Kpﬂ{?B(Jﬁ SAaMNH JLTE OJHOMEDHODID VRPABHCHHA TellIonpoBoI-
HOCTH. I_Ipm.mu(‘mm IMPIHIAIIA MAKCHMYMa LA 000CHOBAHNH II{?III'.'L'.‘]_'JI:[BIIC)ﬁ SABHCH-

MOCTE OT HAaTAJIBEHEIX JTaHHBLIX.

24. Pemenne e AYTH K ommm JAUIA YPpaBHEHHA TelLToIpPoBOITOCTH B MHOPOMEDHOM CIIV a0

[BRIBOT chOPAYIIBL ).

25. Pemenne e latH Komm AT BOJTHOBODG YPABHCHHA B MHOTOMEODHOM CJIIVHAE l::Bb[B(),'['

pOPMYIIEL).
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26.

28.

29.

30.

Pemenne IIil‘l'rl.'ll:lI[]—K[Nl(?]i{]ﬁ JAJAMI JUTA JIBVAEDRHOND YPABHCHHA TOILIONIPOBOTHOCTIT

seroaom Dyvpre B Kpyre., VpagHenne HIMHIpHYecKiy hyakunit (dyuxupit Beceens).

Pemenne I['rl‘li:'l.']hl[{]—](])il[.‘]30“ SAJAMH ST BV AMePDHODO BOTHOBOIO VDABHEHIA METOTOM

Qyphe B HIPAMOYTOIBHIKE.

Pemrenne IIi'l‘l'rl_'II)IIU—K]’)}IE?]E{]ii 3AJAMH JITH IBVAeDHOMN YPABHCOHHA TOILTONPOBOTHOCTI

amerogon Pypee B IPAMOVIOIEHIKE,

Pemrenne K]’)ilf?]i{]lli 3a1a1H T VPaBHCHEA Jannaca u H_‘g.'i—l('{:()I['r'l B IIPAMOVIOJIBHHES

aeToaou Pypee.

Pemenne kpaeeoil 3a1a4n and vpassenns Jlamnaca n [vaccona B kpyre serogos Oy-

Dhe.
CpoificTEA FAPMOHHYECKEX (Y HKITHIT

ObocHoBanne CIHHCTECHHOCTH H II{‘]I]’)I?]_}]:I]E]I()IUI JFABHCHMOCTH OT I'PalH"ITHEIX }'(.‘.’[{]Ii[lﬁ

PeIIeHA 1[{‘]J£1C)ﬂ K])i-l[.‘]i{]ll{] S3AANH JJIA VPABHEH A Jamnaca.

Merox dyurnmun Upuna jgia pemenna vpasaennil Jlamraca n Iyvaccona,
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TunoBble KOHTPOJIbLHBbIE 3aJaHUS /ISl IPOMEKYTOYHON aTTeCTAlMU

1. Haiirn obmee pemenne VpaBHeHNA B YACTHRIX HPOHIBOAHLIY [IEPBOTO HOPI KA
yi, 4 2ru, = u

Y, + Ty, =1 —
v g .f;"’u,,. =1’ -y
(1+zhu, +yu, =14+x—y
T, + (1+yluy,=1+y—=x

sinxu, + sinyu, = sinr — siny
2. IlpupecTn ypapHeHHe K KAHOHMYECKOMY BHJY M HaiiTH ero obiiee pemieHnie

F2u, —u, =10

Qtyy — Uy — Uy + Ay + 20, =10

2u,, +u Juy, + 2u, + 3u, =0

Ty

gy — Digy — Fyyy + A + 21y, =10
3. Pemmmnre zamauy Komn s BOJIHOBOIO YPABHEHHSA HA IOJIYOCIL

Uy — Uy = ()
ufx, ) = sin”(x)
e, ) =10

u (0, 2) =10

Uy — Uy, =)
w(r, 0) = cos 2x
wx, 1)) = sin x sin 3z

u (2] =1

gt — Hypy = ()
ulx,0) = sin 3x
w(x, 0) = cos x cos 3x

uffh i) =10
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u(z,0) = ¢
g (x, 0) = sinx

u(,f) =0

Uy — gy = 1)

wir, ) = e

) 1
i, ) = =
u (0, £) =10

Upp = Uy = (I
ulx, ) = e sing

u(r, (1) =sinx

u(0,1) = 0

1. Pemurn HAYMAIBHO-KPAEBYI} 340a4Y JUJIH BOJTHOBOIO VPABHEHHA Ha OTPRE3KE MeTOI0M

Pz aedicHHA NepeleHHBIX

Uyt

ey — Uy = 2 + Jsindmr
u(0,4) = 0
u(l,t) =

wlr, ()) = sin27x

ue(z, 0) =0

y — Uy, = bt + tsinTx
u(lht) =1

u(l,t) =t

ulr, (1) = sindmr

(0] =1

Uy, =2(x — 1) — e + t* cos Z_rr

ug(0,1) = t*

u(l, t)=¢"

ulz ) =1

uglw, ) = —1
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crp. 27

. .4
Wy — ., = —4 (sin2f + zeos 2t) 4 e sin Tla
ug (0, 1) = sin 2¢
w(l.t) = cos 2t

T
wlre, ) =x +sin —x
| ) 3

el ) = 2 cos 21
tyy — Uy, = Oxt + 2 — Gt
(0, 1) =
w(l, t) =t

) 3
wlr, ) = cos —x
2

w(x, 0) =10

5. Pemnrn HATAJIBHO-KPacBy o 3a /1Ay I VPaBHCHHS TelIonpoBOIHOCTH Ha OTRESKEe

METOIOM PAazIe/ICHIA IIePDeMeHHBIX

ity = diiy, = (2t — D)z + 1 + sin® 7z
il ) =1
u(lt) =+

w(w, () = sin 2mx

. WE - R
Up — Upy = ?‘.L;mT e '{l + 2re )

uifl), t) = et

af

ug (1) ="

_ 3T
uiz,0) =1+ x4 '.3-‘1"111%-*'

wp — iy, = xe ' (2cos2f — sin 2t)
u(0,8) =0
u(l,t) =e "sin 2t

wlr, () = 2sin3mx
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crp. 28

T
u Uy, = —14+e 1 —=1t)+tcos—x
: ; ( ) 5
u (0 t) =14
u(l.t) =te™
I

ulr, () = cos -

6. Pemnre HAa"AlEHO-KPACBYIO Za0a9Y JLITE BOJHOBODIG VRPABHEHIA B ITPAMOYPOJIBHIKE Me-

TOIOM Pa3de/ICHHA MepeMeHHbIX

wy — Au = tsin2rsiny,
wlr,y,0) = sinrsin dy,
w0 =0,

ull, gy, t) =10,

wim, . t) =10,

wlm 0. t) =10,

wlr,m i) =10

T 3y

iy — Au = tcos EHJH EL
3r Yy

— FYroE  roe 2
u(x, y. ) = 2cos 5 m.sg.

e,y 0) =10,
i [0y t) =1,
u(m, oyt =10,

i, (z,0,t) = 0,

u(x,m, t) =1(L

Uy — Au = (14 2t) sin 2mr cos Ty,
ulr,y, ) = sin 7r sin 3wy,

w [z, y,0) =0,

w0,y t) =10,

u(l,y, 1) =10,

u(z,0.t) =10,

u(z, 1, £) = 0.
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. - z
ty — Au = (34 1)sin2x r:‘[}.'-;‘i.

wir, y, ) = sin rcos {—f
e,y 0) =1,

ulll, y. t) =10,

wim,y, t) =10,

wy(x, 0, 1) =0,

wir,w, i) =i

7. Pemnrn Ha'la/IBHO-KPaeBY ) 3a0a49Y JLJA VRPABHEHIH TeITOHNPOBOIHOCTH B ITRAMOYV IO B-

HHEE METOIOM DA IIeIeHHHA IeperoHITLIN

u, — A= e 'sin2rsiny,
ulx, y, (1) = sinx sin 3y,
u(ll gy t) =10,

u(m, y. t) =10,

u{x, 0,1) =1,

u(x,m,t) =10

. T 3y

iy — Au = sint cos = cos —,

: 2732
( 0) = 2 3z i

wl(x,y,0) = 2cos — cos =,
Y 22

w0,y ) =10,

u(m y. t) =10,

wy(z, 0, ) =10,

ulz,m t) =1

Uy — Au = {1 | f"’).‘-si1|2;—|.r COs TY,
ulx, y, ) = sin mx sin 3Ty,

ulll,y, 1) = 0,

ull,y,t) =0,

ulx, 0, t) =0,

ulx, 1,1) = 0.
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w Y
w, — Au = costsin 2z cos 5

u(xr.y.0) = sinx cos L;j
u(0.y.t) =0,
u(m,y,t) =0,
wy(x,0,t) =0,

w(r,m, t) = (0.

8. Pemurs YpaBsHeHHe Hj\'a(:(:oua B IIPAMOYTO/JIBHHKE METOJIOM pas3/jiesIeHH:A IePeMeHHBIX,

1
Au = 2sin(2x) cos (—;)
u(.y) =10
u(m,y) =10

u,(x,0) = sin{3x)

u(x,m) = sin(5x)

i 1
Au = 2sin(2z) cos (—i)

3
u(0). y) = cos (.—!])
\ -)
u(mw,y) = (‘US( .U)

wy(x,0) = 0

b Ot b

u(z,7) =0

r o,
Au = 2('()53 sin 2y

u(0,y) =0

u(m.y) =0
Y 3r
u(z,0) = cos 7
S

u(z, ) = cos —
(z,m) 5

T,
Au = ‘.2(-()53 sin 2y

u,(0,y) =siny
u(m.y) = sin 3y
u(z,0) =0

u(z,m) =10
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crp. 31

9. Pemnrn YpaBHeHne Jamnaca B MPAMOYIOALHHRKRE METOILOM DasIe I MepeMeHHBIX,

Au=1
w(l, y) = cos 3r
Moy = -“*EJ
v )

u(mw, y) = cos Ey

iy (x, 0) = sin(3x)

w(x, m) = sin(5x)

A =1
(0, y) = siny

w{mw, y) = sin 3y

(2. 0) Jr
wlr, () = cos —
i 2

. Hr

ilx, m) = cos -

M =1

w(l), y) = s Ey

5

w(m, y) = sin —1
VT 1 2.;’
wlr, 0) = sin(3x)

iy (@, ) = sin(5x)

Au=10

u(l, y) =siny

(7, y) = sin dy
(z.0) C 3x

ulz, () = sin —
\ J 2

( \ o hr
wlr, ) = 81 —
n & I}

10. Pemnrn YpasHneHnie Jamnaca B KOJIBIIE MeTOLOoM PasIe/eHid [IepeMeHHBIX.

Au=10, 1<r=2
w(l, ) = sing + cosp,

w2, ) =10
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ctp. 32

Au=10, 1<r<2
u(l, ) =1,

; \ : s 3
(2, ) = sinyw + sin® @

Au=10, 1<£r=2,

u(l, ) = 2cos i + Jeos 2y,

u(2, ) =1

Au=0, 1<r<2,
Vul(l,g) =10,
iI[g.J_",} = cos t-{]‘-‘;_)\—_"
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[IpuMmeps! penlenus THIOBLIX 3alaHuil /18 Tekyleil u
NPOMEMHKYTOUYHON ATTeCTALMI

Bapunanr 1

. Haittn pemenne 3a71¢ ' 1A ypaBHe
3apnausa 1. Haiitu pemenne zagaun Komwu ana ypasnenns

>

-

Yoy + Uy ?—wy =1

B INOJYVIUIOCKOCTH 3 = (), yI0BJIeTBOPSAIONEE HAYMAIBHBIM VOJIOBHAM ”|v= =
-, wl,_, =3
Pewenne. CHavana "alijgem obilee pelneHHe YpaBHeHHS B IOJIYILIOCKO-
cru iy > (. g storo npueeges vpapHeHHe K KAHOHHYOCKOMY BHLy. Xa-
pakTepucTHIecKoe ypasHenne —y drdy + drdr = 0 pacnagaercs Ha jBa
ypasaenns dr = 0, —y*dy + dr = 0, g koropeix * = C 3z — y* = C
ABJIAIOTCH O0MIHMH HHTerpajiami. CIe10BaTe/lkHO, B YPABHEHAH HVAHO C1e-
naTh aMeHy nepemennuix £ = r,n = 3z — y°. Torna u, = —3y’u,,
31 gy — 0y . tyy = Oy 1ty — Byiny, 1 YpaBHEHHE NPHBOANTCA K KAHOHM'e-
CKOMY BHAY ttg, = (. Marerpupya sro ypasuenne, naxomum u = f(£)+g(n) =
flz) + g (3z — y*).

T{?]I(‘p]'_-n BOCIIOMNESYEeMCH HATANBHBIMH VCITOBHANL

'”jl:;? —

flz) + g3z —1)=1-=z
i L ) i
dg(dr —1)=3
Pemag sty cucremy, nonyuaem f(r) = 2r 4+ Cglx) = —x — €. Cue-
NOBATENLHO, PeIIeHHeM 3aJauH Apidercs Gy u(r,y) = 2r + C 4
(=3z 4+ y* = C), 10 ecthb ulr,y) = 3* — .
Sanaua 2. Hailtu pemenne cMermannoil 3a/1a4 Ui VDABHEHHS

Hyp — Y, = 2
B obiactn x = (0, { = (), yIoBIeTBOPAIOIE: VCIIOBHAM

4

— } . 2
w, o =T+ 1",

— _(py? _ 42
|,y = =92%, (u—u,)|,_,=t 1
Pewenue. Obmee pellieHle YPABHEHHHA HMEeT BT

u(x,t) = flx+ 3t) + glx — 3t) +t°.
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3z yenosril Ha HCKOMYIO (DYHKIMED IOV HACM

flz) + glx) = o+ 27, r =10
3f(z) — 3¢'(x) = =022, =0
f(3t) +g(—=3t) — f'(3t) —g'(-3t)= -1, t=0

W3 neperix aByx ypasseHuii sToii cucrenmel Haxogum f(r) = %r O glx) =
%.r: f ot — C, r = 0. Hoxgcrapnas uHaiigennyvio dyukimmio f(r) B TpeThe
ypaBHeHHe cucTeMil noyidaem g'(r) — g(xr) = C + % %’r oTEyaa glr) =
v 1 =

et 4 sr—C, x < 0. U3 yenosua senpepuiBocTd hykanun g(x) npu x = ()

naxogum C = (0, to ecte € = 0, 1 e, g(x) = %T O or < . Coenosarelbno,

PeITeHHEM SA0ANH ABJIASTCH Cb}’IIKIIHS‘I

(z =3t +x+t2, x>3t

wlx. t) =
{ T = At

33.,[[.':1‘{3. 3 Pemwrn CMEITTAHHVEY 3a1a"y JJH HeQIHOPOIHOrO VPAaBHEeHHE
I]?l.l'J;-'lf'}U.'IH‘IL?E:KUI'{] THIIA

W= Uy =Hr+1), OD<zr<l, t>0

NPH HAYAIBHOM VCIO0BHH
Ulyg = U

H I'PaHHYHEBIX VCIIOBHAX

£ u| = t2

Uy | 1 =

=0

Pewenue. Ipegcrasum peienne 3a1a4u B BHJE CYMMBL IBYX (hyvHEIuI, 01-
HA W3 KOTOPGLIX Y/IOBIeTBOPAET IpaHHYHeIM yoaosuaM. Oyuxnua w = xt?
VAOBJIETEOPAET KPACBLIM YCIOBHAM, VPABHEHHIO Wy — Wy, = 21t 0 HaYAIbL-
HoMy yeaopmio w|,_, = 0. Hosromy dyekuus v = u — ot* yuoBreTeopser
VPABHEHHID)

vy — U = (1 —x)t

H YCJIOBHAM

r'|.r=[:. =1, T'J-| [, fr| =]

=0
[Tpusenas MeTon pas e/ e NepeMeHHbIX I PeIeHId OIHOPOIHOTO VPAR-
HeHUS Uy — U, IPH VeIoBHax v,y = 0, v.|,—y = 0, nonoxum v = X (x)T'(t).

IT

Honyamm sagaay Hrypua—TTuyeimns

X"(x) 4+ NX(x)=0, X'(0)=0, X(1)=0
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CODCTEEHHBIMH 3HAYSHHAMH KOTOPOH HBISIOTCH 4HHciIa A, =
PAJBHBIME 11, & CODCTEeHHBIME (hYHKITHAME — (yVHKIHH

ral=

mre HaTv-

XNolxr) = cos A,r

Pemenne 3aga4Mu HeoHOPOIHOTO VpPaBHeHHS Ha (yvHEIDNO vr, ) woes B
BHIIE PIA

W
v(r, t) = E Twlt)cos Ao
=l
[MoncTasnaa sto npegcrasienne hyHKIMHE v( 7. 1) B ypaBHeHHe, [TOIYVHAEM

O

Z (To(t) + }xﬁTH{a‘)} cos A, = (1 —x)t

n=I

Paznomunm dhvaxmmo 1 — ¢ B payg @yvpee no cucresme HaflleHusx cob-
cTBeHHBIX vHKIHI Ha nETepBane (0, 1):

a3

1 .r=E iy, CO8 AT

n=Il}
Tax kax

: 2

i, =2 [ (1 —x)cosA,xdr = —

JE

o n

TO HEOIHOPOJAHOE ypaeHeHne Ha koadhdumenTsl pazsnomxennd 1,

w(t) Byner
HMETE BHJT

. . . 2t
’ 2 _
T_rl[‘!I:JI l )ﬁ'.uTIrt - F
i
Ero PelneHHeM IIPpH HVIEBOM HAaYa IEHOM YCIIOBHNM 1—;:(”3 = ) apasercd ('b_"g.'I[K-

1A

To(t) = 22;° (r*f-‘ F X2 -1)

i

£ I IS Al - I N0 i 3a0E TeT THE
TH{}I‘-.I Uﬁ JAZ0M, PeIIeHHEeM HCXO] HOI 3 1 6} o VHEILIHA

.

)
u = 7t 4 EZ}.;" (r""f" i ,ﬁ:‘. 1) Cos AnT. A, =

=il

[ ]
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crp. 36

Bapuanr 2
Saga4a 1. Haittn pemenne 3aga4n 118 ypaBHEHHA
Uypr 4 Ity — Aty — vy + 1, =0

= Hx+e*, ul =1.

BO BCEH IIIOCKOCTH, VIOBIETBORAIEE VCTTOBHAM ”|1;=-1J- y=—z

Pewenue, Haiiem obmiee pemmenne ypasHeHns. XapaKTepHOTHISCKDE VPAB-
nenne (dy) — 3drdy — ddrdr = () pacnajaercs va apa ypasunenns dy + dr =
0, dy—ddr =10, ma goropeix y+x = C' wy— dr = O apnawTed obIHMH
HHTErpajlamMi. 3aMenoil nepesenssix £ = y+x, 1 = y — 4r HexoqHoe ypae-
HEHHe IPHBOJUTCS K KAHOHHHECKOMY BILY g, — =i, = (. Huterpupys ato
ypagsuenne, naxomad 1 = f(n)e 80 4 g(&) = fly — dz)e W5 4 g(y 4 z).
Bocnonbayesmes yellOBHAMHE HA THHHAX i = dr, y = —I!

fl0)e ™ + glbx) = 5r + "
f(=5z) +g(0) =1

. Pemast a1y cucremy, nonyqaenm f(x) = 1—g(0), glz) = x4 e*/% — f [U}r'”"r'
ClenoBaTe/IkHO,

u(x,y) = [1 — g(0)]e = 4 g 4y 4 lTH0/5 _ pg)elatudis)

VunThBasg, 9T0 03 cucTemsl Ha (hyakmun f 1 g upn x = () cieyer paBeHcTBo
F(O0)+ g(0) = 1 okoH4ATEILHO HAXOAHM PeIIeHHe 3a1aH:

{z4y)/5

'Hf.l’:: Lf:| =x+y- e\ +ilis

Banaua 2. Haiitu pemenne cMelnagHoil 2alaqm J71s VPABHeHIS
gy — du,., = Gt

B obimacta & > (), ¢ = (), yI0BIeTBOPAIONIEe VEIIOBIAM

| o w|,_, =0, ul_,=¢

t=0

Pewenue. Obmee pemenne ypasnenns umeer sug u(x,t) = f(x + 2t) 4
g(r — 2t) + zt*. 13 navaibHBIX H rPAHMMHOTO YCJIOBHI N0V HaeM

flz)+glz)=2*, x>0
fllx)—g'(z) =0, r =0
f(2t)+g(=2t) =% t=0
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= nepBeIx A8V VPABHEHHH 9T0H cHcTeMbl Haxoaum fr) = %.r'g O, glr) =

Lot — C,x = 0. Hopcrapnas naiigennyio dyuxmmo f(xr) B Tperse ypasHe-
1

3
3
HHE CHCTeMBL, HoyHaeM g(r) = zx

3a1aMH ABJIACTCH ('1')‘;’ HEKITH

' r << (. CnenoBaTe/lbHo, PeICHRen

o+ 263+ Lz — 20 4+ xt?, x> 2

wlr.t) = . = . }
o+ 2P + Ha - 2P+ 2t <2

B3] = k3]

33.,[[.':1‘{}1 3 Pemrn CMENTAHHYEY 3889y LA HeOJHOPOJIHOD YPaBHeHHH
I'HlH?pﬁU.'IH HeCKOro THITA

1 ., =2t D=xz=<1, ¢t=1
14 Fa 5
MPH HATATLHBX VCJIOBIHX
ul,_, =0, w|,_,==x
H FPAHHYHBIY VCJIOBIHX
”l.r.:i] = []' Hi'lJ'=l =1

Peuwenue. Pemennte npegcraBusM B BHAE cVMMBL JIBYY (hyHEIME 00 13 KO-
TOPBIX VIOBIETBOPSET IPAHHMHEIM verosusan. [lvers, manpusmep, w = xf.
Torma wy — w,, = Daw|,_g = 0, wy|t =0 = r. Crenoeatensuo, pyHKINA

vix,t) = u(x,t) — =t

VAOBJIETEOPACT VPABHCHHED

I
[
i

Vg = Upg

OIHOPOJIHBIM FPAHHYTHBIM YCJIOBHARM

1

0, wil,_, =0

x=l] =
H HY/IEBBIM HAMAILHBLIM YCIIOBHAM
"”|r=r+ =0, v|g=0

[Mpuuenss MeTo pas enenins NepeMeHHbIX 115 PRIIeHIH OIHOPOIHOD VDPaB-
HeHust vy — vy, = 0 nonosusm v(x, ) = X(x)T(t). Hpuxogum k crepyromeii
sagade Irypua-Tuyenws:

X'z)+NPX =0, X(0)=0, X'(1)=0
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crp. 38

Pemasn ATY FaJ1a9y, HaXOodHA oo CODCTBOHHEBIE 3HAYCHIHA }'.”_ = f mre, n =

0.1,2, ... 1 COOTBETCTEYIOMIHE COOCTBEHHEBIE (DYHKIN

S

Nuylx) =sinA,x

Pemenne Heoanopoaaoil 3aga4n Ha yukumo v(r, t) HUEeM B BHe paia

vir, t) = Z T (t)sin Ay x

n=I0
riae
; Iy
T,(0) =0, T.(0)=0
H(],'L("I'E\]S.']E[H npelCTABIICHHE HOKOMOIT ('bl}']IK]'[,}'IH B BHIE PHlla B VPaBHEHHE

IOJTY " TAeM
e

S (T () + ALTu(t)) sin Az = 2t

n=il
Hns maxoscenans (hyHKITHE THL':‘.} PAIOAHM eIHHIIY B pail Pyvpbe 110 CH-
cTeMe HalgeHHeX cobcTreHnux hvEKnuil Ha naTepsaste (), 1):

.
1= Z i, SIn A, T
n=l]
Tar kax
1 1 )
. 1 .
[ sin® A\, rdr = 3 TO (1, = [ sin A, rdr = J.,_“
0 i
MOFTOMY
. . . 4t
T"(t) + AT, (t) = .
(3

[:]EI[I,L?L‘ pelienHe 3Toro VpabBHeHNA HMeeT BHIL

) f
T.(t) = — Asin Ayt + Boeos ALl
An’ﬂ
WUHTRIES AYAJIBHEIE YOI : THE ), MOMKEM HAITH Ko -
VunrhlBag HadaIbHEIe yoiaosud Ha chyaxmun T (), momxenm maiitn koaddn
muenTsl A, B U 3aIHcaTh pereHne Kak
4t 4
Tu(t) = — — —sin At
- 3 1° n
An’ﬂ ‘}".ll

Tarmn (}ﬁ]JkL'IE}M_. OKOHYATEIBEHOS DENICHHE HCXOTHOI SaJ0aNH TAKOBO!

W
1 .
u=xf 4 -'IZ T [Ant — sin At sin Ayx, A, =

n=0 N
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4. IMOPAJOK ITPOBEJIEHUSA N KPUTEPUU OIEHMUBAHUA
MNPOMEXYTOUYHOU ATTECTAIIUU

4.1. Tlopsinok npoBeAeHHUs MPOMEKYTOUYHON aTTeCTALMHU

B msTomM cemecTtpe mpH TPOBENEHWU TMPOMEKYTOUHOM AaTTECTAllMM CYMMHPYIOTCS
Oamel Tekyme arrectanuu (MakcumyM 100 GaitoB). 3a4eT BBICTABIISIETCS MPU KOJUYECTBE
OaitoB, He MeHbIIeM 60.

B 6 cemecTpe nosydeHHbIE 3a TEKYIIYIO aTTeCTaluI0 Oaliibl CyMMHUPYIOTCS ¢ OayuiaMu,
MOJYYCHHBIMH 33 DK3aMCHAIIMOHHYIO KOHTPOJBHYIO paboTy. MakcuMmanbHbd Oamn 3a
TEKYIIyI0 arrecTtanuio cocrasisier 50. MakcuManbHBI 0al 3a 9K3aMEHAIIMOHHYIO palboTy
Taoke paBeH 50. B sk3aMeHanMoOHHON paboTe MpeiaraeTcs OJUH TEOPETUYECKUU BOMPOC U
e 3anaud. OIeHKa 3a 5K3aMEHAIMOHHYIO0 paboTy BBICTABISETCS MO pe3yldbTaTaM OYHOTO
co0ece10BaHUA [0 TEOPETUUECKOMY BOTIPOCY U PEIICHUIO 3ajay.

Hauuncnsembie peWTHHTOBBIE OALTBI
5 cemectp (3auer)

Kontponpnaas Ne 1 - 25 6anmnos
KonTtponbnaas Ne 2 - 25 6amnoB
KonTtponpnaas Ne 3 - 25 6aminoB
KonTtponbHas Ne 4 - 25 6amnoB

6 cemecTp (PK3aMeH)

Kontponpnas Ne 1 - 15 6amios
Kontponsnas Ne 2 - 15 6amios
Kountponsnas Ne 3 - 20 6amios

DK3aMeHaIMOHHAas KOHTPOJbHAs paboTa - 50 Ganos

CobecenoBanue Mo TeopeTnyeckomy Borpocy - 20 6anios
3amaya Nel - 15 OammoB
3amaya Ne2 - 15 OamoB

HpI/IHI/IMaIOTCH CJICAYyroIure IpaBujia COriiaCoBaHUA 6aHHLHO'peP’ITHHFOBOﬁ 151
MATUOANBHON CHCTEM OILICHUBAHUA:

0—40 O6amnoB — BBICTABIISETCS OLIEHKA “HEYJOBJICTBOPUTEIHHO,
41 — 60 GannoB — BBICTABIIAETCS OLIEHKA “‘yIOBIETBOPUTEIHHO,
61 — 80 ©6anioB — BBICTABISAETCS OI[EHKA “XOPOIIO”,

81 — 100 Oay10B — BBICTABIISIETCA OLIEHKA “OTIMYHO .
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@DoHz OIEHOYHBIX CPEACTB A MPOMEKYTOUHOM aTTECTALNH 110 TUCIUILIHHE
«YpaBHEHHUSI MaTeMaTHIECKOH (DM3HUKI» N0 HAIPAaBJICHUIO OATr0TOBKY (criermansaoctr) 01.03.02
«[IpuxnanHas MaTeMaTnka 1 HHGOpMAaTHKay HanpasieHHOCTH (podmmio) [IpuknanHas crp. 40
MaTeMmaryka 1 uckyccrBeHHslil naTeiuiekT ®TBOY BO «Uenl Yy

4.2. Kputepuu oueHUBAHMS MPOMEKYTOUYHON aTTeCTALMHU 110 BUIAM
OLICHOYHBIX CPEICTB.

JUis  KOHTpoJbHBIX paboT Nel-6 mHpUHATHI cleaylOIIMEe KPUTEPUH OLICHUBAHUS
OTIENbHOM 3aJa4u.

1. IlpaBunpHoCTh pemeHus 3amauu (80% OT MakcuMaldbHOTO Oaiia 3a 3a7ady).
OHCHI/IBaeTCH HaJINYHUEC BECPHOr'o pCUICHHUA 3aa4u, MPUMECHCHUC COOTBETCTBYIOIIUX METOJ0B U
AITOPUTMOB, a TAKXKE TOTy9eHHEe BEPHOTO OTBETA.

2. Crpykrypa u Jjoruka uznoxenHus (20% oT makcuMmanbHOro Oamia 3a 3agady).
OrneHnBaeTCsl TMOCIENOBATEIBPHOCTh W UYETKOCTh W3JIOKECHHS pEIICHUS, HAIWYHE BCEX
IMPOMECKYTOYHBIX IIaroB U BBIBOJOB.

OO6mmit 6a1 3a KOHPOJIBHYIO Pa0OTY SBIISETCS CYMMOM 0aJlIOB 3a pelIeHre KaKI0H U3
3agad. OH ompenensieTcs YUCIOM 3a/1a4 B TAHHOH pa0doTe M MaKCUMAJIBHBIM 0aJllIoM, KOTOPBIM
OIleHUBAaETCA BCs paboTa (pa30ioJ0BKyY 10 OajiiaM CM BBIIIE).

Kputepun oneHuBaHMs OTBETa Ha HSK3aMEHAIIMOHHBINM OWJIET MO Kypcy ypaBHEHUs
MaTeMaTU4YeCKON (PU3MKH pa3/enseTcss Ha JBE YacTH: OIEHKa TEOPETHYECKOrO BOIpOca U
OIICHKA PEIICHUS 3a/1a4.

Teopernueckuii Bonpoc (MakcuMalibHas oleHka - 20 6auioB):

1. 3HaHHWe OCHOBHBIX MOHATUN U TEPMUHOB (6 O6ayoB). OICHUBAETCS YMEHHE CTY/ICHTa
OTPEEeNUTh U UCIIOJIb30BATh KIIIOUEBbIE MOHATHUS U TEPMHHBI, CBSI3aHHBIE C TEMOM BOIPOCA.

2. CTpyKTypa ¥ HOCIEI0BATEIbHOCTh U310keHus (6 6amioB). OneHuBaeTcs JOTUKA U
CTPYKTypa OTBETa, BKIIOYas IMOCIEAOBAaTEIbHOE W TPAMOTHOE H3JI0KEHUE MaTepuana,
pa30MBKa Ha MOJIPa3/AEIbl, a TAKXKE CBI3b MEKTy HUMHU.

3. I'myOmHa nNOHMMaHMS W aHAIW3a TEOPETUYECKHX TOJoKeHud (8 Oamios).
OneHuBaeTcsi CrOCOOHOCTh CTYACHTa OOBSCHUTH MPHUHIMIIBI U METObI, MPUBECTH MPHUMEPHI
WCIOJIb30BAaHUSA, @ TaKXKe MPOJEMOHCTPUPOBATh KPUTHUECKOE MBIIUICHHE W aHAJIUTHYECKUE
CIOCOOHOCTH MpHU PabOTe C TEOPETUUECKUM MATEPUATIOM.

3amaun (MakcuMambHas OLIeHKa - 15 6aioB 3a Kaxayro 3a1auy):

1. IlpaBunbpHOCTH pemieHus 3aaa4n (9 6amnos). OlieHUBaeTCs BEpHOE PEIIeHHE 3a1a4H,
MIPUMEHEHHE COOTBETCTBYIOUIUX METOJOB M AITOPUTMOB, & TAKXKE IMOIYYEHUE KOPPEKTHOTO
OTBETA.

2. CtpykTypa U Joruka usnoxkenus (3 Oamna). OueHuBaeTcs MOCIEIOBATEIBHOCTh U
YETKOCTh M3JI0KEHUS PEILICHHUs, HaJTUYME BCEX MPOMEKYTOUHBIX 111ar0B U BHIBOJOB.

3. Ilpumenenue teopernyeckux 3HaHuil (3 Oamma). OueHWBaeTCs yMEHHE CTYACHTA
CBS3aTh PEIICHHE 337a4d C U3YYEeHHBIMU TEOPETUUECKUMU MOJIO0KEHUAMH U IPUMEHHUTD UX IS
aHaJIM3a U UHTEPIPETALUH Pe3yIbTaTOB.
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DOHJT OLIEHOYHBIX CPEJCTB Ul IPOMEKYTOUHOM aTTECTAlUHU 110 JUCLIUILINHE
«YpaBHEHHUSI MaTeMaTHIECKOH (DM3HUKI» N0 HAIPAaBJICHUIO OATr0TOBKY (criermansaoctr) 01.03.02

«[IpuxnanHas MaTeMaTnka 1 HHGOpMAaTHKay HanpasieHHOCTH (podmmio) [IpuknanHas crp. 41
MaTeMmaryka 1 uckyccrBeHHslil naTeiuiekT ®TBOY BO «Uenl Yy
4.3. Pe3yabraTbl  NPOMEKYTOYHOH  aTTeCTALNHU YPOBHH

c¢pOopMHUPOBAHHOCTH KOMIIETEHIUM

YpoBHU cHhOPMUPOBAHHOCTH KOMIIETEHIIUHN OTIPEAEISETCS CASAYIOUINM 00pa3oM:
1. Bricokuii ypoBeHb COPMUPOBAHHOCTH KOMIETEHIIMH COOTBETCTBYET OLIEHKE OTIMYHO:

- mpennosiaraerT (OPMUPOBAHME KOMIIETEHIIMH Ha BBICOKOM YPOBHE, TOTOBHOCTh K

CaMOCTOSITENIbHOM Mpo¢eCCUOHANBHOMN A€ATEIbHOCTH.

- CTYIEHT CIOCOOEH apryMeHTHUPOBaTh COOCTBEHHYIO TOUKY 3pEHUS MO JAUCKYCCHOHHBIM

BOImpocaM JUCHUIINIMHBI, PEIIaTb CHUTYAIITMOHHBIC 3aJdadl, KPHUTHYECKHW OLCHUBATH

uHpopmanuio, GopMyIupoBaTh COOCTBEHHBIE BBIBOIbI.
2. CpenHuit ypoBEeHb COOTBETCTBYET OIEHKE XOPOIIO:

- mpexamnoJyiaraeT (GopMUpoBaHWE KOMIETEHIIMH Ha CpeaHeM YpoBHE: (QopMupyercs

KOMILJIEKCHOE 3HaHHEe OCOOEHHOCTEW pelleHHs] NMPUKIAJAHBIX 3a/Jad, yMeHue cOopa,

aHann3a U 00pabOTKU JAaHHBIX, HEOOXOIUMBIX ISl PEIICHUS TIPUKIAIHBIX 3a/ad.

- CTYAGHT CHOCOOEH JaBaThb pa3BEpHYThle OTBETHI HAa TEOPETHUUYECKUE BOIPOCHI

JTUCLUIUIMHBI Ha YPOBHE HE HUKE OLIEHKU «YIOBJIETBOPUTEIILHOM.
3. bazoBblil ypoBEHb COOTBETCTBYET OIICHKE YIOBJIETBOPUTEIHHO:

- mpenmnosiaraer GOpMUPOBAHHE KOMIIETEHLMH HAa HAYaJIbHOM YPOBHE, CTYAEHT OCBOMII

OCHOBHBIE TTOHSTHUS U TIOJIOKEHUS N3Yy4aeMOH TUCIUTUTNHEI.
4. Hwuzkuil ypoBeHb COOTBETCTBYET OLIEHKE HEYIOBIETBOPHUTEIHHO.
- (parmenTapHble 3HAHUS;
- OTKa3 OT OTBETa;
- 3HaHHUE OTJCIBHBIX PEKOMEH/IOBAHHBIX HCTOUYHHUKOB,;
- HEyMEHHE HCII0JIb30BaTh HAYYHYIO TEPMHHOJIOTHIO;
- Hajuuue rpyobIX OMUOOK;
- HU3KHH YpOBEHb CPOPMHUPOBAHHOCTH 3aSIBIICHHBIX KOMIIETCHIINH.
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01.03.02 IIpuknagHasg MaTeMaTHKA U MCKYCCTBEHHBII MHTe LIeKT, IIpukiagnas MmareMaTuka u
uHpopmaruka ®OC "YpaBHeHus: MaTeMaTu4yeckoii ¢puznku'', 2026 ron Hadopa, popma o0yueHust
Oo4YHast

@oH/ OLIEHOYHBIX CPEACTB TUCHUILIUHBI (MOAYJIs) 0100PEH U PeKOMEHI0BAH:

ITpopekTop o yueOHOH paboTte yTBepxkaeHo 27.02.26 A.A. CanamaToB
Y4eHBIM COBETOM MaTEeMaTHYECKOTO (PaKyIbTeTa

ITporoxon 3aceqanus Ne 8 ot 19.02.2026

[Ipencenarens YdeHoro coBera

MaTeMaTH4eCKoro (akyIpTeTa COITIaCOBaHO A. C. CKopbIHUH
3acenanuem kadeapbl BLIYUCIUTEIHHOH MATEMATHKHU

ITporoxon 3aceqanust Ne 6 ot 19.02.2026

3aBenyromui kapenpoi COIIaCOBaHO B. H. IlaBnenko

ABTOD (COCTaBUTEIIH) B.A. Anapuenko

CTpykrypa ¢oHI0B OLIEHOYHBIX CPEICTB COOTBETCTBYET npukasy pekropa ®I'bOY BO «Heal ¥V» ot
27 centadps 2022 Ne573-1
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