ﬂ,OKyMEHT NOgCaHTPOCTOMSAEKTPORHOMTIOAMCHI0
Wdopmauns|o snanensie: MUHOBPHA YK POCCUN

N DenepanpHOE FOCYIapPCTBEHHOE OI0KETHOS 00pa30BaTeIbHOE
®WO: Tackaep Cepreli Banepbesuy Aep yAap A P
A YUYPEKICHHE BBICIIETO 00pa30BaHUs
FonxHocTb: HekTop «Yensabunckuii rocynapctBeHHblil yausepeutet» (PI'bOY BO «UenlY»)
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«MaremaTuka 1 KOMIIBIOTEPHBIE HayKW» HalpaBieHHOCTH (podumo) MaTemaTuyeckue u ctp. 1

KOMITBIOTEpHBIE METOABI B QyHAAMEHTANBHBIX U MPHUKIaTHBIX Hccaeqoanuax PIEOY BO
«Henl'Y»
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[Ipoduns (ciennanus.)
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MHNHOBPHAYKH POCCUN

DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Yensabunckuii rocynapctseHnblil yausepeutet» (PI'bOY BO «UenlY»)

DOH/T OIICHOYHBIX CPEJICTB IS POMEKYTOYHOI aTTECTAIMH IO JUCIUILTHHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
«MaremaTuka 1 KOMITBIOTEPHBIE HAyKW» HalpaBiIeHHOCTH (podumto) MaTemaTnyeckue u
KOMITBIOTEpHBIE METOABI B QyHAAMEHTANBHBIX U MPHUKIaTHBIX Hccaeqoanuax PIEOY BO
«Henl'Y»

cTp. 2

Conep:xkanue

1. IlacmopT oHIa OLIEHOUYHBIX CPEACTB

2. Ilepeuens hopMHpyEMBIX KOMIIETCHIIUN

2.1. KomriereH1um, 3aKperui€HHbIE 3a TUCHUIUITMHON

3.  CopaeprkaHue OIICHOYHBIX CPEICTB MO AUCIUTIIHHE
3.1. Bunbl O1IeHOYHBIX CPE/ICTB

3.2. ConeprxkaHue OIECHOYHBIX CPEJICTB

4.  Tlopsanok mpoBeIeHUS U KPUTEPUU OLICHUBAHUS TPOMEKYTOUHOM

aTTeCTallH
4.1. [TopsiioK MpoBeACHHUSI TPOMEKYTOUHOM aTTECTAIINH

4.2. Kputepuu OleHUBAaHUS MPOMEKYTOUHON aTTECTAIMH 10 BUIAM

OLICHOYHBIXCPEJCTB.
4.3. Pe3ynbTaThl NPOMEXYTOYHOU aTTECTAlM ¥ YPOBHH
c(hOpMUPOBAHHOCTU KOMIIETEHIIUM
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MHNHOBPHAYKH POCCUN
DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs
«Yensabunckuii rocynapctseHnblil yausepeutet» (PI'bOY BO «UenlY»)

DOH/T OIICHOYHBIX CPEJICTB IS POMEKYTOYHOI aTTECTAIMH IO JUCIUILTHHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
«MaremaTuka 1 KOMITBIOTEPHBIE HAyKW» HalpaBiIeHHOCTH (podumto) MaTemaTnyeckue u
KOMITBIOTEpHBIE METOABI B QyHAAMEHTANBHBIX U MPHUKIaTHBIX Hccaeqoanuax PIEOY BO

«Henl'Y»

crp. 3

1. MACHHOPT ®OHJIA OIIEHOYHBIX CPEJACTB

Hamnpasnenune noarorosku 02.03.01 — Marematuka 1 KOMIIBIOTEPHBIE HAYKH
HucnurnnuHa: YpaBHEHUS MaTeMaTHUeCKOW (PU3UKH
Cemectpsl u3yuenus: 5,6
@DopMbI TPOMEKYTOUHOHN aTTecTalluu: 3auem (5 cemecmp), skzamen (6 cemecmp)

Ilpumeuanue: WCTIONB3yeTCA OATUIBHO-PEUTUHTOBAS CUCTEMA ISl OLICHUBAHMS PE3yIbTATOB .

2. MIEPEYEHb ®OPMUPYEMbBIX KOMIIETEHIIUIA

2.1. KomneTeHuu, 3aKpeniéHHbIE 32 U CIUIINHOMN
W3yuenne IUCHMIUIMHBI «YpaBHEHHS MaTeMaTUYECKOH (HU3UKW» HANpPaBICHO Ha
(dbopMHpOBaHUE CIEAYIOIINUX KOMIETEHIUI:

Kol koMneTeHIInN

CopepxaHne KOMIETEHITHA

MupaukaTopbl JOCTUKEHUS

[TepeueHb IIAHUPYEMBIX PE3YIIBTATOB

coritacao ®I'OC coriacao ®I'OC KOMIICTCHIIHH COTJIaCHO 5
(OIIOII BO) (OIIOII BO) OI10I1 ODYHCHIA 1O TMCIHTUIIHE
1 2 3 4
OI1K-1 Criocoben mpumeHsaThOITK-1.1. O6nanaeT|3HaTh: OCHOBHBIC (DAKTHI, METOIBI H
(dhyHIaMeHTaIbHBIC 3HaHU,|(pyHIAMEHTAIHLHBIMHI KOHIICTIIINN MaTeMaTHIeCKOH (HU3NKA
MTOJTyICHHBIC B 00acTH3HAHUAMH, TOITYYCHHBIMU B
MaTeMaTHYECKUX U (nm)|00JTacTH MaTEeMaTHICCKUX H
€CTECTBEHHBIX HayK, 1|(MITH) eCTECTBEHHBIX HAYK
HCII0JIB30BaTh ux B
npodeccHoHaIBLHOMN OIIK-1.2. JlemoHCTpupyeT YMeTh: IPUMEHATh MaTeMaTH4YECKUI
NEATEILHOCTH YMEHHE pellaTh 3ajJadu,arnapar TCOPUU YpaBHEHHH C

(hopMynHpyeMble B pamKax
MaTeMaTHueckux u (Wim)
©CTECTBEHHBIX HAYK

OIIK-1.3. Mmeer HaBBIKH
WCIIOJIB30BaHUS  OCHOBHBIX
MOHSATHH, TEOpeM, 3aKOHOB

MaTeMaTHKH u (wm)
€CTECTBEHHBIX HAyK IS
pelieHust 3aj1a4
npodeccroHabHOM
TIESITeIBHOCTH

YaCTHBIMU ITPOU3BOJIHBIMU,

lIMeTh HaBBIKU ITOCTAHOBKH U
peHICHUA MAaTCMAaTUYCCKUX 3a/1a4,
MIPUBOJANINX K YPABHCHUAM C
YaCTHBIMM ITPOMU3BOJIHBIMU.
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MHNHOBPHAYKH POCCUN

DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Yensabunckuii rocynapctseHnblil yausepeutet» (PI'bOY BO «UenlY»)

@DoHJ OIIEHOYHBIX CPEACTB YIS IPOMEKYTOUHOH aTTeCTAI[U! O JTUCIHILIIHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
«MaremaTuka 1 KOMITBIOTEPHBIE HAyKW» HalpaBiIeHHOCTH (podumto) MaTemaTnyeckue u cTp. 4
KOMITBIOTEpHBIE METOABI B QyHAAMEHTANBHBIX U MPHUKIaTHBIX Hccaeqoanuax PIEOY BO
«Uenl'Y»

3. COAEP KAHUE OINEHOYHBIX CPEACTB IO AMCHUIIJIMHE

3.1 Buabl OLeHOYHBIX CPEACTB

HaumenoBanue
HaunmenoBanue
Konx xommerennun/ OIICHOYHOTO CPE/ICTBA
KoHntponmpyemslie OLIEHOYHOTI'O o
Ne i/ uTaHUpyeMBIe Pe3yIIbTaThI Ha TIPOMEKYTOUHOU
TEMBbI/ pa3eIibl cpencTaa s
oOy4deHus arrecranuu/Ne
TEKYIIEr0 KOHTPOJIS
3a/laHns
DK3aMeHaIMOHHBIA
1 OIIK-1 Paznmensr 1-5 KonTponbras pabora H
owuer
DK3aMeHaIMOHHBIA
2 OI1IK-3 Pasgensr 1-5 KonTponbras pabora 6HJ1HeT

Tunosble 3a1aHKsl, KPUTEPUU U NTOKA3aTENIH OLCHUBAHUS B paMKaX TEKYILErO0 KOHTPOJIS
IpelcTaBiIeHbl B paboyeil mporpamme AucuMIUIUHBL (Moayns). [lonHble KOMIUIEKTHI
OLICHOYHBIX CPEJCTB U KOHTPOJIHHO-U3MEPUTEIHHBIX MAaTEPHAIIOB XPAHATCS Ha Kadeape.

© ®I'BOY BO «Uenl'V»



MHNHOBPHAYKH POCCUN

DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Yensabunckuii rocynapctseHnblil yausepeutet» (PI'bOY BO «UenlY»)

DOH/T OIICHOYHBIX CPEJICTB IS POMEKYTOYHOI aTTECTAIMH IO JUCIUILTHHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
«MaremaTuka 1 KOMITBIOTEPHBIE HAyKW» HalpaBiIeHHOCTH (podumto) MaTemaTnyeckue u
KOMITBIOTEpHBIE METOABI B QyHAAMEHTANBHBIX U MPHUKIaTHBIX Hccaeqoanuax PIEOY BO
«Henl'Y»

cTp. 5

3.2 Conep:kaHue OLEHOYHBIX CPEICTB

¥YpapHenuss mareMaTuieckoii pusuku. Kourpoabunasa pabora Nel.

Bapunanr Nel

Loy =4y +5y =0

2.y" — 3y +2y = we>

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 - ‘,.,.—J'.'

3.4+ -2y = ————
Yy - =

4, (2 —2)uy, + 3+ y)u, =0

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

DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Hensibunckuii rocyaapcrsennslii yausepeuret» (OPI'BOY BO «Uenl'Y»)

@DoHJ OIIEHOYHBIX CPEACTB YIS IPOMEKYTOUHOH aTTeCTAI[U! O JTUCIHILIIHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
«MareMaTrKa 1 KOMIIBIOTEPHBIE HAYKH» HaIpaBIeHHOCTH (Mpodumo) MaTeMaTHudecKue 1
KOMITHIOTEpHbIE METO/IbI B (DyHAaMEHTAIBHBIX U MPUKIAAHBIX HccaenoBanusx ®IBOY BO
«Henl'Y»

cTp. 6

VpaBHeHnust MmaTemMaTnvieckoii duszukn. KoaTpoasHas pabora Ne2
Bapuant 1
1. OnpegennTs THI YPABHEHHA U NPHEECTH €0 K KAHOHHECKOMY BIHJLY
Uy + Uy — 20y, + 1du, + 21u, = 0
2. OupejenuTsh THI YPABHEHUS W HPHBECTH €0 K KAHOHHYIECKOMY BHJLY
Upy — 2Upyy + Uy + Fu, =0
3. Oupejenursh THII YPABHEHUS W HPHBECTH €0 K KAHOHHYIECKOMY BHJLY
20y + Uy — 2Upy + 2uy — 2u,, = 0
4. Haittu obiiee penenue ypaBHeHHS ¢ HOCTOSHHBIME KO3(hwWIHeHTanMu
Uy + Uy — 2ty + 3ty — uy) =0
5. Haiitu obuiee pentenue ypapHeHUs ¢ epeMeHHbIME Ko bupenTamu
Upy — Uy + (T + y) (0 — 1) =0
Bapuanr 2
1. QupejgenuTs THII YPABHEHUS W NPUBECTH €0 K KAHOHHUECKOMY BHILY
Upy — Uy — 2Uyy + 6ty — 3u,y =0
2. OupegenuTh THI YVPABHEHHSA U HPUBECTH €0 K KAHOHU'IECKOMY BHJLY
Upy + 2Ugy + Uy + 1y =0
3. Onpejenuts THII YPABHEHUs 1 HPUBECTH €0 K KAHOHU'IECKOMY BHJLY
2Upy — 2Upy + Uy + U, =0
4. Haittu obuiee penienue ypaBHeHHs ¢ HOCTOAHHLIMU KO3h g uipmenTamu
2Upy + Upy — Uyy + 6(20z — uy) =0

5. Haiitu obiiee pentenue ypapHeHus ¢ nepeMeHHbIME Ko3dpdumpenTamu

2u, — Uy
Qigy + Ugy — Uy + gm =0

© ®I'BOY BO «Uenl'V»




MHNHOBPHAYKH POCCUN

DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Hensibunckuii rocyaapcrsennslii yausepeuret» (OPI'BOY BO «Uenl'Y»)

@DoHJ OIIEHOYHBIX CPEACTB YIS IPOMEKYTOUHOH aTTeCTAI[U! O JTUCIHILIIHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
«MareMaTrKa 1 KOMIIBIOTEPHBIE HAYKH» HaIpaBIeHHOCTH (Mpodumo) MaTeMaTHudecKue 1
KOMITHIOTEpHbIE METO/IbI B (DyHAaMEHTAIBHBIX U MPUKIAAHBIX HccaenoBanusx ®IBOY BO
«Henl'Y»

cTp. 7

Bapuant 3

1. ()Il[)ﬂ,ﬂ,(_‘..‘llf['l'b THIT ¥VPpaBHeHWHA H NPUBCCTH €' K KaHOHWIeCKOMY

Uy + Uy — 21y, — bu, — I, = 0

2. ()Il[)ﬂ,ﬂ\(.‘..'llfl'l'b THII YpaBHEHHHA H [IPpHBECTH eI'0 K KAHOHWYeCKOMY BHIY

Uy + 2Upyy + Uy + 20y + Uy = 0

3. ()Il[)ﬂ,ﬂ\(.‘..'llfl'l'b THII YpaBHEHHHA H [IPpHBECTH eI'0 K KAHOHWYeCKOMY BHIY

Mgy — gy + Sty — bu, + Guy, =10

4. Haittu obuiee peltenne ypaBHeHHs! ¢ HOCTOAHHBIME Koadpdhunpentamu

Uy — tyy + Dy, — 4u, — 2u,) =0

9. Haittu obiee pemtenne ypapHeHUs ¢ nepeMeHHbIMH KoadpdunpenTamu

gy — Ugy — Uy + 3 (U — uy)sin(z +y) =0

BapuanTt 4

1. ()Il[)ﬂ,ﬂ,(_‘..‘llf['l'b THIT ¥VPaBHCHWUHA W HIPHUBCCTH €1'0 K KaHOHW ' IeCKOMY BHIY

2y A Uy — tyy — 611y +uy,) =0

2. ()Il[)ﬂ,ﬂ\(.‘..'llfl'l'b THII YpaBHEHHHA H [IPpHBECTH eI'0 K KAHOHWYeCKOMY BHIY

Uy — Atpy + duy, + 4u, =0

3. ()Il[)ﬂ,ﬂ\(.‘..'llfl'l'b THII YpaBHEHHHA H [IPpHBECTH eI'0 K KAHOHWYeCKOMY BHIY

Uyy — 2Uzy + 2Uze — Uy = 0

4. Haittu obuiee peltenne ypaBHeHHs! ¢ HOCTOAHHBIME Koadpdhunpentamu

u,
Qgy — dgy + Uy — Uy + EJ =10

5. Haitru obiiee pemenne ypapHeHUs € HePeMeHHBIME KO3 HIHenTanmu

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

DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Hensibunckuii rocyaapcrsennslii yausepeuret» (OPI'BOY BO «Uenl'Y»)

@DoHJ OIIEHOYHBIX CPEACTB YIS IPOMEKYTOUHOH aTTeCTAI[U! O JTUCIHILIIHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
«MareMaTrKa 1 KOMIIBIOTEPHBIE HAYKH» HaIpaBIeHHOCTH (Mpodumo) MaTeMaTHudecKue 1 ctp. 8
KOMITHIOTEpHbIE METO/IbI B (DyHAaMEHTAIBHBIX U MPUKIAAHBIX HccaenoBanusx ®IBOY BO
«Henl'Y»

YpaBHeHHNdA MaTeMaTH4YecKO (pHU3MKH.
Konrponsnas pabora Ne3

Bapmuanr 1

1. Haiirn pemenne 3ajasn Ko /115 0JIHOPOIHOIO BOJITHOBOIO VPABHEHN A
mpurcRut >0
Wit — gy = U,
'Uf|g=” = s8in .,
U—?|?=fl =L
2. Haiitn pemenne 3ajaun Koy s HeoJHOPOIHOIO BOJIHOBOIO YDaB-
menust npu r € R u f > 0
Uy — Upy = SINT,
U-|:=u =0,
Uy|i—p = cOS T
3. Haiitu pemmenne 3aga4u Kol /1151 0HOPOIHONO BOJIHOBOIO YPABHEHMS
apu x> 0wui =0
Upp — gy = 0,
wli—g = 2cos 3,
“!|!=U = Sj.].l.l-'._
'“a:|1‘=(l =0
4, Haiitu pernenne 3aa4u Kol j11st 0HOPOJIHONO BOJIHOBOIO Y PABHEHMS]
apu x> 0wui =0
Upp — Uy = 1,

Ulg—p = r72(1 = cos ).
Ugli—g = sinx,
U|g—p = cost

5. Haiitn pemenne 3ajaun Koy 115 HeoJHOPOIHONO BOJIHOBOIO Ypab-
HeHust upu @ = 0 u f = 0

Ut — Uze = (12 + 2) sin,

Ulp—g = e

g |s—g = cosx,

u.r|m=1] = '[2

© ®I'BOY BO «Uenl'V»



MHNHOBPHAYKH POCCUN

DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Hensibunckuii rocyaapcrsennslii yausepeuret» (OPI'BOY BO «Uenl'Y»)

@DoHJ OIIEHOYHBIX CPEACTB YIS IPOMEKYTOUHOH aTTeCTAI[U! O JTUCIHILIIHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
«MareMaTrKa 1 KOMIIBIOTEPHBIE HAYKH» HaIpaBIeHHOCTH (Mpodumo) MaTeMaTHudecKue 1
KOMITHIOTEpHbIE METO/IbI B (DyHAaMEHTAIBHBIX U MPUKIAAHBIX HccaenoBanusx ®IBOY BO
«Henl'Y»

crp. 9

Bapuant 2

1. Haiitn peneHue 38141 Kommn AU OIHOPOAHOTO BOJTHOBOID VpaBHEeHH A

npureRut >0
gy — 4, =0,

t|i—y = 2cos 3,

My |g={] =sinr

2. Haitrn pemenne sajaqn Komm s HeoAHOPOAHOIO BOJHOBOIO Ypab-

HeHus npu r € Ru t >0
g — Uy = T,
2
g =

i |:=u =a°

3. Haittn PeaeHue 38 1At Kommn AL OIHOPOIHOO BOJTHOBOID VpaBHEeHH A

npu x> 0wut >0
g — Upy = 0,

Uls—p = sinx,
'U-f|f=f: = .,

Uy |_T.-={] =0

4. Haittun PeaeHue 38 1At Kommn AU OIHOPOIHOO BOJTHOBOIO VpaBHEeHH A

npu x> 0ut >0
Upp — Ugy = (),
g2
A
tg|i—g = cos® z,

—t
(1] | =0 = te

5. Haitri pemenne sajgain Komm /g HeoHOPOIHOTO BOJHOBOIO Ypab-

HeHus npu x >0 u t = 0
, , S
Upy — Ugy = € COS T,
Ulj—p = 3 cosx +e ”,
Ug|e=p = 5 cosx + sinx,
1 1

u|m=” = §E.‘.r + l—l——fz
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MHNHOBPHAYKH POCCUN

DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Hensibunckuii rocyaapcrsennslii yausepeuret» (OPI'BOY BO «Uenl'Y»)

@DoHJ OIIEHOYHBIX CPEACTB YIS IPOMEKYTOUHOH aTTeCTAI[U! O JTUCIHILIIHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
«MareMaTrKa 1 KOMIIBIOTEPHBIE HAYKH» HaIpaBIeHHOCTH (Mpodumo) MaTeMaTHudecKue 1
KOMITHIOTEpHbIE METO/IbI B (DyHAaMEHTAIBHBIX U MPUKIAAHBIX HccaenoBanusx ®IBOY BO
«Henl'Y»

crp. 10

BapuanTt 3

1. Haitru pemenue 3a a4 Ko 18 0 JHOPOIHOIO BOJTHOBOI'O YPABHEHIS
npur e Rut =10
4?}.” — Uypp = ﬂ,
1 .
it|y—y = — sin 3,
3
te|i—g = 2cos

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

3
Ugp — Uyy = T,
] 2
er:u A
Ug|t—p =

3. Haitru pemntenne 3aa4u Ko jis o HOPOHOTO BOJHOBOTO VDABHEHUSI
npux >0ut >0
g — Upyr = 0,
tfi—g = 2cos,
. 2
U|y— = sin” x,

”-:r|_r:[j =0

4, HaiiTn pemenne 3a1a4u Komm jij1s 0HOPOAHOTO BOJIHOBOIO YVPAaBHEHHA
npux =>0ut =10
Uy — Mgy = 0,
l—cosx
a2

'U.|r_=” -

'U-r|#=n =€
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,

U-|:=U =

Uy |p—p = sint

© ®I'BOY BO «Uenl'V»




MHNHOBPHAYKH POCCUN

DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Hensibunckuii rocyaapcrsennslii yausepeuret» (OPI'BOY BO «Uenl'Y»)

@DoHJ OIIEHOYHBIX CPEACTB YIS IPOMEKYTOUHOH aTTeCTAI[U! O JTUCIHILIIHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
«MareMaTrKa 1 KOMIIBIOTEpHBIC HAyKH» HANpaBlIeHHOCTH (mpodmwio) MaremaTinueckuie u ctp. 11
KOMITHIOTEpHbIE METO/IbI B (DyHAaMEHTAIBHBIX U MPUKIAAHBIX HccaenoBanusx ®IBOY BO
«Henl'Y»

Bapuaur 4

1. Haiiru pemenne 3ajia4n Komm j11st 0JIHOPOJIHOTO BOJIHOBOIO VPABHEHH S
npur e R ut >0
g — gy = 0,
1
1+ ez’
tg|p—g = sinx

'“|r:u =

2. Haiitu pemenne 3aaatin Komm 17151 HeoJHOPOJIHOIO BOJIHOBOIO YPAB-
Henus npu x € R u t > 0
ey — Upy = I,
. — 2
| =
'”-r|r=f= =0
3. Haitru permenne 3aa4n Ko 115 0JHOPOHOIO BOJHOBOI'O VPABHEHHS
npu e > 0ui =0
Uy — Uge = 0,

Ufp—p = 2 cos” i,
'H:|:=1] = sin I,
L |:r::[J| =10
4. Haiitu permenne 3aa4u Ko J11s 0JHOPOHOIO BOJTHOBOI'O VPABHEH S
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,

Uy |p—o = 2/3sint

© ®I'BOY BO «Uenl'V»



MHNHOBPHAYKH POCCUN

DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Hensibunckuii rocyaapcrsennslii yausepeuret» (OPI'BOY BO «Uenl'Y»)

@DoHJ OIIEHOYHBIX CPEACTB YIS IPOMEKYTOUHOH aTTeCTAI[U! O JTUCIHILIIHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
«MatemMaTiKa U KOMIIbIOTEPHbBIE HAYKM» HApaBIeHHOCTH (podumo) MartemaTuueckue u
KOMITBIOTEpHBIE METOABI B QyHAAMEHTANBHBIX U MPHUKIaTHBIX Hccaeqoanuax PIEOY BO
«Henl'Y»

crp. 12

KourponsHaasa pabora Ned.

Bo seex [IpUMepax 'I.'[)L'ﬁ}-’ﬂ'l'f:}l PEHINTE HAYAJIBHO-KPAaCeEYH) 3a/a'y Ha OT-
Pe3SKe MeTOJOM Dasie/leHHA lepeMeHHBIX.

Bapmuanr 1

1
Upt — Upye = “
U‘J.‘|..‘|'=U =0
Ulper =0
'U.|f=|] = Tl_z - Iz
'U-r|r=u =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
Ulp=p =0
Upey =0
|i—g = 3sin(wx)
Ur|r=u =0
4 .
Ugy — gy = 1° sin 3z + 22
'M|J_-=U =
Y

u,,.|1.:% =1
U.|r=[j —_ 5111'.13 .

Ly |t=u = sin 3

© ®I'BOY BO «Uenl'V»




MHNHOBPHAYKH POCCUN

DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Hensibunckuii rocyaapcrsennslii yausepeuret» (OPI'BOY BO «Uenl'Y»)

@DoHJ OIIEHOYHBIX CPEACTB YIS IPOMEKYTOUHOH aTTeCTAI[U! O JTUCIHILIIHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
«MatemMaTiKa U KOMIIbIOTEPHbBIE HAYKM» HApaBIeHHOCTH (podumo) MartemaTuueckue u
KOMITBIOTEpHBIE METOABI B QyHAAMEHTANBHBIX U MPHUKIaTHBIX Hccaeqoanuax PIEOY BO
«Henl'Y»

crp. 13

Bapuaunr 2

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

PesKe MeTOLOM pas/le/leHid NepeMeHHBIX.

1
U — Uy = ()
T~‘-:r.-|:r.-=[ll =0
-u.|,,.:; =10
,TQ
! 2
'”-|r=u = — —d
4
'”-r|r_:n =10
2
Uy — Upye = 0
'U-|1-=“ = ﬂ
.u'J.'|J.':E, =10
. . 3
U-|;‘_=1] = 81 I
”‘f|?:[? = sin Jx
i 3
S
Ut — Ure = (20 + 1) cos —
2
.U'J'.'|.il'=” =0
'”-|1':'.'r = ()
'H-|p:[; = ﬂ
T
Ut|t=0 = 2 cos —
2
4 2
Ugp — Uy = (17 4+ 1) cos 3z + Gt
3
'“:r|:r.-=[l =1
ez = 77 /2

t|y—g = cos D

g |g—g = COS T

© ®I'BOY BO «Uenl'V»




MHNHOBPHAYKH POCCUN

DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Hensibunckuii rocyaapcrsennslii yausepeuret» (OPI'BOY BO «Uenl'Y»)

@DoHJ OIIEHOYHBIX CPEACTB YIS IPOMEKYTOUHOH aTTeCTAI[U! O JTUCIHILIIHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
«MareMaTrKa 1 KOMIIBIOTEPHBIE HAYKH» HaIpaBIeHHOCTH (Mpodumo) MaTeMaTHudecKue 1
KOMITHIOTEpHbIE METO/IbI B (DyHAaMEHTAIBHBIX U MPUKIAAHBIX HccaenoBanusx ®IBOY BO
«Henl'Y»

cTp. 14

BapuanT 3

Bo Bcex npumepax rpedyercd pelnTh HAYalbHO-KPAaeBYIO 3a/a4y Ha OT-
pPe3Ke MeTO/I0M pas/leleHHs IepeMeHHbIX.

1
Ut — Upy = ()
(lly:“ - ()
t|z—o =0
ufj—g =0
¢ 2
”I|t:ll =2x—2
2
Ut — Ugy = 0
uJ.".r:U =0
Uy =0
R
'llv|(:() = ('()H‘; -
2
| 9 3x
Ut |t=0 = 2 COS —
2
. 3
Uy — Uypy = 17 8IN 32T
'Ul_‘.z() = 0
'u._l‘|l':% —— 0
“‘lf:U = QSiIl(.IT)
“I|t:() =)
4 ¥ .)
Ut — Uze = (t° — 4) sin 22 — 22
2
‘U|1-:U =t
Ulpey =t

-
Uli—o = sin® 7z

U= = * + sinwx

© ®I'BOY BO «Uenl'V»




MHNHOBPHAYKH POCCUN

DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Yensabunckuii rocynapctseHnblil yausepeutet» (PI'bOY BO «UenlY»)

@DoHJ OIIEHOYHBIX CPEACTB YIS IPOMEKYTOUHOH aTTeCTAI[U! O JTUCIHILIIHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
«MatemMaTiKa U KOMIIbIOTEPHbBIE HAYKM» HApaBIeHHOCTH (podumo) MartemaTuueckue u
KOMITBIOTEpHBIE METOABI B QyHAAMEHTANBHBIX U MPHUKIaTHBIX Hccaeqoanuax PIEOY BO
«Henl'Y»

ctp. 15

Bapunanur 4

Bo Beex npHuMepax 'I'[)E!G}-’E?'l‘fi}l PellnThE Ha'la/lbHO-KpaeBYH 3a/lav1y Ha O07T-

pesKe MeTo] pasie/leHHA NepeMeHHbIX.

1
Uy — Uy = ()
'”-|:1-=1] =0
Up|p=z =0
'”-|r_:u =0
2
Utli=0 = —x° + 7T
2
Ugp — Upy = ()
tfz—p =0
“|.:-:1 =10
tt|i—p = dsin2wx
_ I
Hr.|:.:u ST
3 2
Upy — Uye = (7 4 1) cos 3z
.”;?.'|'.l':[i = n
“|J.'=1, =0
g =0
Ug|p—g = COS T
4

. 3
Ut — Upe = (28 + 1) cOs ?; + 2x

U'J.'|J.'=U = !2
T——

Hr
U|j—g = cOs —

T
U-f|f:[; - 1 + COs §

© ®I'BOY BO «Uenl'V»




MHNHOBPHAYKH POCCUN

DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Hensibunckuii rocyaapcrsennslii yausepeuret» (OPI'BOY BO «Uenl'Y»)

@DoHJ OIIEHOYHBIX CPEACTB YIS IPOMEKYTOUHOH aTTeCTAI[U! O JTUCIHILIIHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
«MareMaTrKa 1 KOMIIBIOTEpHBIC HAyKH» HANpaBlIeHHOCTH (mpodmwio) MaremaTinueckuie u crp. 16
KOMITHIOTEpHbIE METO/IbI B (DyHAaMEHTAIBHBIX U MPUKIAAHBIX HccaenoBanusx ®IBOY BO
«Henl'Y»

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
w(z,y,0)=(r—z) (v +x)y(m—y)
2. Pemnth HAYAIBHO-KPAEBYIO 3a/1a1y /U181 YPaBHEHH: TeIIONPOBOIHOCTH B IPSAMOYTOIBHI-

Ke -
ty — Au = tsin(mx)sin (5-;;) :

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

_ 3
u(x,y,0) = sin(mx) sin (%y)

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

uy — Aun = tsin(r) cos (%) .
u(0,y.1) = 0

w(m,y,t) =0

wy(x,0,t) =0

ulr,m, i) =1

1

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

b | 5=
S

© ®I'BOY BO «Uenl'V»




MHNHOBPHAYKH POCCUN

DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Hensibunckuii rocyaapcrsennslii yausepeuret» (OPI'BOY BO «Uenl'Y»)

@DoHJ OIIEHOYHBIX CPEACTB YIS IPOMEKYTOUHOH aTTeCTAI[U! O JTUCIHILIIHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
«MareMaTrKa 1 KOMIIBIOTEpHBIC HAyKH» HANpaBlIeHHOCTH (mpodmwio) MaremaTinueckuie u ctp. 17
KOMITHIOTEpHbIE METO/IbI B (DyHAaMEHTAIBHBIX U MPUKIAAHBIX HccaenoBanusx ®IBOY BO
«Henl'Y»

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. Pemnrn Ha'valbHO-KPacBEVID 3414y JLIH VPAaBHCHHA TeITOINPOBOIHOCTH B MTPAMOYVIOIBHHE-

Ke
w, — Au = e 'sin(x) cos (;u) ,
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
wy — Au = sin(t) sin (%) sin (my) .
u(0,y,t) =0
we(Loy ) =0
w(z,0,£) =0
ulr,2,4) =10
u(x,y.0) = sin (2) sin (wy)

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

© ®I'BOY BO «Uenl'V»




MHNHOBPHAYKH POCCUN

DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Hensibunckuii rocyaapcrsennslii yausepeuret» (OPI'BOY BO «Uenl'Y»)

@DoHJ OIIEHOYHBIX CPEACTB YIS IPOMEKYTOUHOH aTTeCTAI[U! O JTUCIHILIIHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
«MareMaTrKa 1 KOMIIBIOTEpHBIC HAyKH» HANpaBlIeHHOCTH (mpodmwio) MaremaTinueckuie u crp. 18
KOMITHIOTEpHbIE METO/IbI B (DyHAaMEHTAIBHBIX U MPUKIAAHBIX HccaenoBanusx ®IBOY BO
«Henl'Y»

Bapuanr 3

1. PemmnTh HAMAILHO-KPASBYIO 384Ty U8 YPABHEHHA TeILIONPOBOIHOCTH B HPAMOVIOILHH-
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. PemnTh HAMAILHO-KPAEBYIO 3889y I8 VPABHEHN TEIUIONPOBOIHOCTH B IIPAMOYTOILHH-
Ke
. w « g
wy — Mu = fsin (E.r:) sin (wy) ,
w(0,y,t) =0
(1, y.t) =0
w(r,0,1) =0
u(r,2,1) =0
. m .
ulr,y,0) = sin (Er) sin (27y)

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

Uy — Au = cos(wt) cos (T) 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 ()

© ®I'BOY BO «Uenl'V»



MHNHOBPHAYKH POCCUN

DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Hensibunckuii rocyaapcrsennslii yausepeuret» (OPI'BOY BO «Uenl'Y»)

@DoHJ OIIEHOYHBIX CPEACTB YIS IPOMEKYTOUHOH aTTeCTAI[U! O JTUCIHILIIHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
«MareMaTrKa 1 KOMIIBIOTEpHBIC HAyKH» HANpaBlIeHHOCTH (mpodmwio) MaremaTinueckuie u crp. 19
KOMITHIOTEpHbIE METO/IbI B (DyHAaMEHTAIBHBIX U MPUKIAAHBIX HccaenoBanusx ®IBOY BO
«Henl'Y»

Bapuant 4

1. Pemntn Ha"TaIbHO-KPacBY IO 3a1aYy I VPaBHeHHA TellTONPOBOIHOCTH B ITRAMOYIOJILHI-
K&
iy — Au =1,

u(0,y,t) =0

w(2,y,t) =0

w(r,0,t) =10

wy(x,1,6) =0
w(r,y,0)=x(2—2)y(2—y)

2. Permntn Ha'TAIbBHO-KPaeBYV IO 3a1ay I8 VPpaBHeHHA Tell/IONPOBOIHOCTH B ITPAMOVIOILHI-

Ke
1, — Au = €' cos (%) sin (1),
u(0,y,t) =0
wimy, 1) =0
wu(r,0,t) =0
wlr,mt) =0

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

4

3. PemuTh HaUAIBHO-KPAEBYIO 33144y LISl BOJHOBOTO YPABHEHHS B IPSMOYTOJILHHKE
uy — Au = e 'sin (7r) cos (%) :
u(0,y,t) =0
w(2,y,t) =0
w,(x,0.t) =0
w(r,1,f) =10

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

&

. T
uglx,y,0) = 3sin (7x) m:-;( 2;)

© ®I'BOY BO «Uenl'V»



MHNHOBPHAYKH POCCUN

DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Hensibunckuii rocyaapcrsennslii yausepeuret» (OPI'BOY BO «Uenl'Y»)

@DoHJ OIIEHOYHBIX CPEACTB YIS IPOMEKYTOUHOH aTTeCTAI[U! O JTUCIHILIIHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
«MareMaTrKa 1 KOMIIBIOTEpHBIC HAyKH» HANpaBlIeHHOCTH (mpodmwio) MaremaTinueckuie u
KOMITHIOTEpHbIE METO/IbI B (DyHAaMEHTAIBHBIX U MPUKIAAHBIX HccaenoBanusx ®IBOY BO
«Henl'Y»

crp. 20

KoaTponsnaa pabora Ne6.
BapuanT 1

1. Hafitn PelleHne VpaBHeHH H}-’ﬂfﬁl’fﬂ[lﬁ B NpAMOYVTOIBHTES.

BapwuanT 2

1. Haiitu penienne ypasHeHHsd n}’EIC(f()IIa B IIPAMOYIOJILHHKE.

Au = y(2 — y) sin(wzx)
u(z,0) = z(2 — x)
ty(x,1) =0
2 u(0,y) =0
u(2,y) =0
2. Hairru pemenne ypasuenns Jlamiaca B Ksajpare.
Au =10
u(r,0) =0
u,(x, 1) = cos(2nx)

. (0,y) = cos(my)

3.
u(l,y) =0
3. Haiitu pemenne ypasuenns Ilyaccona B KBajpare.
s Y
Au = 2sin(2r) cos (—)
2
4, 2
: 3
u(0,y) = cos 5Y
5
u(m,y) = cos 5¥
uy(x,0) = sin(3z)
u(x, ) = sin(5zx)
4. Haiitn pemenne ypapaenns Jlamiaca BHe Kpyra.
Au=10, 2<r+oc,
u, (2, v) = 2sin ¢ + cos
© O

o




MHNHOBPHAYKH POCCUN

DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Hensibunckuii rocyaapcrsennslii yausepeuret» (OPI'BOY BO «Uenl'Y»)

@DoHJ OIIEHOYHBIX CPEACTB YIS IPOMEKYTOUHOH aTTeCTAI[U! O JTUCIHILIIHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
«MareMaTrKa 1 KOMIIBIOTEpHBIC HAyKH» HANpaBlIeHHOCTH (mpodmwio) MaremaTinueckuie u crp. 21
KOMITHIOTEpHbIE METO/IbI B (DyHAaMEHTAIBHBIX U MPUKIAAHBIX HccaenoBanusx ®IBOY BO
«Henl'Y»

Konrpoasnas paGora Ne 7 (o6zopuas)
Bapuanr 1
1. Haiitu ofiimee permenne ypaBHeHNH B YACTHLIX ITPOHEQIHLIX IePBOTO MOPSIKA
- 2
2rty + (y —x)uy = x
2. Ipueectn ypapHeHHe K KAHOHHYECKOMY BHIY H HaiiTH ero ofmee pemexms
tre + Dtigy + Bty + Uz — 20y = 0

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

(Z'H]]’J()II{]ﬁ T MEeTOI0M PA3IeIeHHA IIepeMeHHBIX

5
uy — A = teosxsin y) )
. . . (3
ulx,y,0) =cos2rsin [ -y |,

ulr 0, 1) =10,
w,lw m t) =10,

w0, y, 1)

j—

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

2
Ty, = XU, = yu

2. nl’!}IISE"{:TH VPpapHCHHE K KAHOHHYTCCKOMY BHIYV H HaliTH ero {]EII[I,{‘{‘ penicHue

Uy + 20y, — By,

t 2u, + du, =0

3. Pemnre HAMAIBHO-KPACBYIO 3184V (1718 YPABHEHHA TeIUIOHPOBOIHOCTH B KBEAIPATE CO
CTOPOHOH T METOA0M PAZIEICHHA IePEMEHHBIX
- 3
wy — Au =1+ t)sinzcos Ey .

=

. , 5
wlr, y, ) = sin 3 cos 5';;) .

wy(x, 0,8) =0,
wlr,w, t) =10,
w0, y,t) =10,

w(m,y, t) =0

© ®I'BOY BO «Uenl'V»



MHNHOBPHAYKH POCCUN

DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Hensibunckuii rocyaapcrsennslii yausepeuret» (OPI'BOY BO «Uenl'Y»)

«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
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.

=1

10.

11.

13

TunoBbie KOHTPOJIbHBIE BONPOCHI JIs1 POMEKYTOUHOI aTTeCTANNU
Foacendmkanma nuaeitneix VYD gropore nopsaaga © JByMsa HE3ABHCHMBIME [IEDEe-

MEHHEIMH, KaHoHn4ecKnii B }'pHB]I(‘I!Hﬁ 1‘}11IL'.‘]_'JG().'IPI'!E‘(:K()I'I} THIIA.

Fonaceucdukanua nuaeitnsix VY sropore nopsaaka ¢ JByMA HEIABHCHMBIMEA [IEDEe-

MEHHEIMH, KaHoHHYecKHi BT }"pHB]I(‘I!Hi& ]IH}'.!':I,EIO.'IH"!E‘{.‘KOI‘[} THITA.

Foacendmkanma nuaeitneix VI gropore nopsaaga © JByMsa HE3ABHCHMBIME [IEDEe-

MEHHEIMH, KaHoHH4ecKnil Brjg }’pHB]I(‘I]Hﬁ SULTHITTHYSeCKODO THITA.

I{.'IEH'('I!CbliKHIL}I}[ }-'I]ELIIEIL?III!fi ETOPOrd HOPMIKa CO MHOI'HMH HEZ3ABHCHMEIMH IIEPeMEH-

HEIMH.

I‘;.Upp(‘ﬁ'l']l(}{;'l'h HOCTAHOBKH 3810 MATEMATHICCKOIH {']:')I!IZ-BHKH. l_.[pH.\I(‘p SaJaH Cooe

CHHHCTECHOLIM PeIIcHHCM.

I{.E}IUPE‘K'J']I(){;'I'E NOCTAHOBKH 38188 MATEMATHYECKOH {'l'JHZ-I]vIKH. ]._.[]'.UHME‘]:'! FAa4H HEe HMe-

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

Pemenne Ja1aH Komm ATH OJIHOMEPHOO BOJHOBOTG VDABHCHIEA Ha THCIIOBOIT OCH.
[Di)phl}-'.'lil ! ;-L']?'IMENZ?]_'J;-], AU OJQHOPOIHOMN VRPABHEHHA C HEHYIICEBIMH HAYMANBHEIMI YCII0-

BHAMH.

Pemenne 38 1Aa9H Komm JLTH OJHOMEePHOD BOJTHOBOTO VDABHCHHA Ha THOJIOBOIT OCH.
l'.DUp!\I_‘_r'.'I‘z'l ! ;—L']E‘lllﬁ(‘.‘]_')'rl 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.

[DUIJ!'.IE-L'IBH{](‘ PeHIeHe ]Ii-L‘I;-L'II.-u]I(J-Kl'.Fi-l.{?B()fi FATANH JLTH HeOJHOPOJTHODD BOJTHOBODO VPaB-

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

‘-DU}'J!'.I;-L'IEEI{J(‘ PelIeHe ]Ii-l,‘I;-'I..'Ih]I(J-K]?i-l{?IE(in FAJAYNH JLTH HeOJHOPOJIHODO BOTHOBEOID VPaB-

HeHHA Ha oTpeske MetogonM Pypee. Crayuaail rpammanoro venosna suga ' ((0) = 0, u(l) = 0.

© ®I'bOY BO «Henal'V»
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crp. 23

14.

15.

16.

17.

18.

19.

20

21.

22.

23

24.

25.

‘-.DE)}'JME-L‘II.:II{](‘ PemeHne II.'.-'L‘IJ:'I..,’II:II(J-Kpil(?l;()ﬁ 3aJati LT HeOIHOPDOMHOO BOITHOBOIO Y DAB-

HeHus Ha oTpeske MetoaoM Pypee. Coyuail rpamrsnoro yoenosna enga u(0) = 0,u'(l) =

CObocnoeanne MEeTOIA ';I)}"p]'.-uﬂ PemeHA II-':L‘I':L-'ILII(J-KD‘:M?B(Jﬁ 3AJAMH JUIE OJHOPOITHODO
BOJTHOBOIO VDABHEHHA Ha OTPEEKE, (Obocnosanne CHOIHNMOCTH i.'b(]'le-‘L.,’l]’.-uII(JI'IZ) P Ia (D}’-

pPhe s rpaHmHHEIX yerosrii suaa w((0) = 0 u(l) = 0.

I‘LE)DPE!H’IIIO{:TE Il'rl.‘l'rl_‘IbII{]—KpﬂL?].’.{]ﬁ 30898 S OJHOMePHOTO BOTHOBODIO YVPABHCHITH,

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

I{E)]’JPE!H'IIIO{:TIJ II'rL‘I'rLJIbII{]—KpﬂL?B{]ﬁ 340841 JIH QJHOMEDHODD BOJHOBOIO YPABHEHHA.

Obocnopanmne CMHHCTBEHHOCTH PermeHA .

QopuMaibHOe pellenne HAYAIILHO-KPACBOIT 3a1a%0 JUIH HeoIHOPOIHOTO VPAEHEHIS Tell-
JONPOBEGIHOCTH Ha oTpeske MeTogom Oyvpre. Ciyuaail rpanninoro venosns snia w(l)) =

0, u(l) =10

DopMAIBHOS PEIICHAE HAMAJIBHO-KPASBOI 3a0aMH JUIH HEOIHOPOIHOTO YPABHEHH Tell-
JIOMPOBGIHOCTH Ha 0Tpe3ke Merogom Dypee. Croyvuaail rpannynoro venosns eiga u'(()) =

0, u(l) = 0.

DopMAIBHOS PEIICHAE HAMAIBHO-KPAEBOI 3a1a4H I8 HeOTHOPOIHOTO YPaBHeHH Tell-
JONPOBGIHOCTH Ha oTpeske MeTogom Oyvpre. Ciryaail rpanninoro venosns suia w(l)) =

0, u'(I) = 0.

ObfocnoBanne MeTojIa ‘-I-‘}-’]'Jb(" PenreHnA II'rL‘I‘zZL‘IbII{]—K'pHL?]_’.{]ﬁ 3AANMH UTH OJHOMEPHOND

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

I\'E)I'JPE:K'IIIO{Z'I'E IIi-l‘Ii-L?IhII{]—K].'.I?].(?B(Jﬁ FAJaMNH JLTE OJHOMCDHODD VPABHCHHA TelIONnpOBO -
HOCTH. l_[pI'II!\IlZ?II("IIIi(? NDHHITAIA MAKCHMYMA LT OBOCHOBAHNS €/ THHCTBEHHOCTH peme-

HHE.

I\'E)I'JPE:KTIIO{:'I'E IIi-l-‘Ii-l,-'IhII(]-Kpél(?]i()ﬁ SAaMNH JLTE OJHOMEDHODID VRPABHCHHA TellIonpoBoI-
HOCTH. an’IM(?II(‘III'I(? IMPIHIAIIA MAKCHMYMa LA 000CHOBAHNH II(?IIpL?}'JH]EIIC)ﬁ SABHCH-

MOCTE OT HAaTAJIBEHEIX JTaHHBLIX.

Permenne e AYTH K ommm JAUIA YPpaBHEHHA TelLToIpPoBOITOCTH B MHOPOMEDHOM CIIV a0

[BRIBOT chOPAYIIBL ).

Pemenne e latH Komm AT BOJTHOBODG YPABHCHHA B MHOTOMEODHOM CJIIVHAE {]3[;{]3(),'['

pOPMYIIEL).

© ®I'BOY BO «Ueal ' V»
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26.

28.

29.

30.

Pemenne IIE\‘I‘:’I.’II:II[]—K])HL?]E{]ii JAJAMI JUTA JIBVAEDRHOND YPABHCHHA TOILIONIPOBOTHOCTIT

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

Pemenne I['rl‘li:'l.']I:I[{]—K])E’IL.‘B(J“ SAJAMH ST BV AMePDHODO BOTHOBOIO VDABHEHIA METOTOM

Qyphe B HIPAMOYTOIBHIKE.

Pemrenne IIE'I‘I‘('L'II)IIU—K]’)HL?]‘}{]ii 3AJAMH JITH IBVAeDHOMN YPABHCOHHA TOILTONPOBOTHOCTI

amerogon Pypee B IPAMOVIOIEHIKE,

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

aeToaou Pypee.

Pemenne Kl'."r'l{‘B(Jf'I Za0a4H U VpaBHeHH A Jannaca u n}'ﬂ('{:ﬂllﬂ B KpPYIre MeTOIOoM q’l‘f’-

Dhe.
CpoificTEA FAPMOHHYECKEX (Y HKITHIT

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

PeIIeHA ll{‘])fit)f:i K])HL.‘]‘H]“ S3AANH JJIA VPABHEH A Jamnaca.

Merox dyurnmun Upuna jgia pemenna vpasaennil Jlamraca n Iyvaccona,

© ®I'BOY BO «Uenl'V»
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TunoBble KOHTPOJILHBIE 3aJAHNUS VISl IPOMEKYTOUYHOI aTTeCTAUMU

1. Haiirn obmee PelecHHe VPABHCHHA B aCTHRIX HPOHIBOIHLIX IICRBOID IO TR

2. n])]IISE"{Z'l'I[ VpaEHeHHE K KaHOHHTeCKOMY BHILY

yi, 4 2ru, = u

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

sinxu, + sinyu, = sinr — siny

by + 2u, —w, =1

AT T U, +du, +2u, =10

u

ML, + U1 Ju

TE Ty iy

t2u, + 3u, =0

gy — Digy — Fyyy + A + 21y, =10

3. Pemmmre 3a 1AMy Komm JUIIH BOJTHOBOI'D VPABHEHHA Ha ITOJIYOCH.

© ®I'BOY BO «Uenl'V»

Upy — Upy = (]

ulr, 0) = sin”(x)

w0 =10
ug( ) =10
Uy — Uy, = 0

w(r, (1) = cos 2x
wela, (1) = sin o sin 3

.l t) =10

Ut — Uyy =[]
ulx,0) = sin 3x
w(x, 0) = cos x cos 3x

uffh i) =10

H HailTH ero {]GI[L{‘{‘ PeHIeHne
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Mt Upyr = 0
u(z,0) = ¢
g (x, 0) = sinx

u(,f) =0

Uy — gy = ()

w(z, 0) = e

1
w . (1) =
£ ) 14 22
u (0, 8) =0
Upp = Uy = (I

ulz,0) =" sinx
u(r, (1) =sinx

u(0,1) = 0

4. Pemnrs HAYMAIBHO-KPAEBYI} 340a4Y JUJIH BOJTHOBOIO VPABHEHHA Ha OTPRE3KE MeTOI0M

Pz aedicHHA NepeleHHBIX

© ®I'BOY BO «Uenl'V»

Ty

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

. . am
Uy, =2(xr — 1) — e + % cos T’r

ug(0,1) = t*

u(l, t)=¢"

ulz ) =1

uglw, ) = —1
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il

ty — Uy, = —d (sin2f + reos2t) + e ' sin Ta
(0, 1) = s 2t
w(l.t) = cos 2t

T
wlr. ) =z +sin—x
(. 0) 3
wel e, ) = 2 eos 24
tyy — Uy, = Oxt + 2 — Gt
(0, 1) =
w(l, t) =t
(z,0) il
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

LT —t o —t
iy n“=a‘h1|1T € {l + 21 )
u(l), 1) = e
ue(l,t) = g2

P L 4T
ulz ) =1+ x4 :2.‘1'1117.;-

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

wlr, () = 2sin3mx

© ®I'BOY BO «Uenl'V»
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T
u Uy, = —14+e 1 —=1t)+tcos—x
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,

wlly, t) =10,

wim, . t) =10,

wlm 0. t) =10,

wlr,m i) =10

r 3y
iy — Au = tcos E('(JH >

3
w(r,y,0) = 2cos Tr' COS %

e,y 0) =10,
w Ly ) =1,
u(m,y, f) =10,

i, [z, 0. 8) =00,

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

gy — A= (14 2¢) sin 2mx cos 7y,
ulr,y, ) = sin 7r sin 3wy,
uelx,y, 0) =10,

w0,y t) =10,

u(l,y, 1) =10,

u(z,0.t) =10,

u(r,1,f) =10.

© ®I'BOY BO «Uenl'V»
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. - z
ty — Au = (3 + 1) sin 27 cos i

wir, y, ) = sin rcos {—;’I
w i,y 0) =10,

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

© ®I'BOY BO «Uenl'V»

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

u(m,y, t) =1,

ulx, 0,1)

—

u(x,m,t) =10

. T 3y
iy — An =sintcos — cos —,
‘ 2 2

3z i
ulz,y, ) = 2eos — cos =,
(z, 1, 0) 5 5

w0,y ) =10,
u(m y. t) =10,
u,(r. 0.4) =10,

ulz,m t) =1

Uy — Au = {1 | f'"}:-sin‘zﬁ.rmsr'_e;.
ulx, y, ) = sin mx sin 3Ty,

ulll,y, 1) = 0,

ull,y,t) =0,

ulx, 0,1) =10,

ulx, 1,1) = 0.
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u; — Au = costsin 2x cos %
u(r.y,0) = sinx cos g
w(0.y. 1) =0,

u(m,y,t) =0,

wy(x,0,t) =0,

wlr.m, t) = 0.

8. Pemmnrs ypaeuenne [lyaccona B npsaMOyro/ibHHKE METOIOM Pas3/1e/IeHHs IIePEMEHHBIX.
Au = 2sin(2x) cos (i)/-)
u(0.y) =0
u(m,y) =10
u,(x,0) = sin(3x)
u(x,m) = sin(5x)

[}
Au = 2\11\{21] COos (é)

, 3
u(().y) = cos (3‘/)

. 5
u(m,y) = cos (3!/)

uy(x,0) =0

u(z,7) =0

T,
Au = 2(-()53 sin 2y

u(0,y) =0

u(m.y) =0
(2.0) = B

u(z,0) = (os?
j ‘ S

ulx, ™) = cos T

T,
Au = ‘2(-053 sin 2y

u,(0,y) =siny

u(m. y) = sin 3y
u(z,0) =0
u(z,m) =10
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DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Yensabunckuii rocynapctseHnblil yausepeutet» (PI'bOY BO «UenlY»)

@DoHJ OIIEHOYHBIX CPEACTB YIS IPOMEKYTOUHOH aTTeCTAI[U! O JTUCIHILIIHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
«MaremaTuka 1 KOMITBIOTEPHBIE HAyKW» HalpaBiIeHHOCTH (podumto) MaTemaTnyeckue u crp. 31
KOMITBIOTEpHBIE METOABI B QyHAAMEHTANBHBIX U MPHUKIaTHBIX Hccaeqoanuax PIEOY BO
«Henl'Y»

9. Pemnre ypapnenne Jlamwmaca B OpaMoyroJabHHES METOIOM Pas3IeleHilsd HepeMeHHbIK,
Au=1

. 3
wll), y) = cos =1,
RO 2.}
wlm, y) = cos %y
wylx, 0) = sin(3x)

wlx, ) = sin(5x)

A =1
(0, y) = siny

w{mw, y) = sin 3y

(2. 0) Jr
w(x, () = cos —
i 2

hr

wlr, m) = cos -

M =1

3
(0, i) = sin Y

5

w(m, y) = sin -
LTy 2.;’
wulr, ) = sin(3x)

(i, m) = sin(hr)
Au =1

u(ll,y) =siny

u(m. y) = sin 3y

(z,0) >
uiz, ) = sin —
' 2

o hr
ulr, T} = sn -

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

Au=10, 1<r=2
w(l, ) = sinw + cosw,

w2, p2) =10
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«Yensabunckuii rocynapctseHnblil yausepeutet» (PI'bOY BO «UenlY»)

@DoHJ OIIEHOYHBIX CPEACTB YIS IPOMEKYTOUHOH aTTeCTAI[U! O JTUCIHILIIHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
«MareMaTiKa 1 KOMIBIOTEPHbBIE HAYKH» HalpaBlIeHHOCTH (npoduitto) Maremarnieckue 1

crp. 32
KOMITBIOTEpHBIE METOABI B QyHAAMEHTANBHBIX U MPHUKIaTHBIX Hccaeqoanuax PIEOY BO
«Henl'Y»
Au=10, 1=r<32,
w(l, @) =1,

; \ : s 3
(2, ) = sinyw + sin® @

Au=10, 1<£r=2,

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

u(2, ) =1

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

2
ul(2, ) = cosy + cos” @
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MHNHOBPHAYKH POCCUN

DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Hensibunckuii rocyaapcrsennslii yausepeuret» (OPI'BOY BO «Uenl'Y»)

@DoHJ OIIEHOYHBIX CPEACTB YIS IPOMEKYTOUHOH aTTeCTAI[U! O JTUCIHILIIHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01

«MareMaTrKa U KOMITBIOTEpHbIE HAYKI» HalpaBlIeHHOCTH (Mpodiio) MaTeMaTiuiecKue u crp. 33
KOMITHIOTEpHbIE METO/IbI B (DyHAaMEHTAIBHBIX U MPUKIAAHBIX HccaenoBanusx ®IBOY BO
«Henl'Y»
[Ipumeps! pelneHns THIIOBLIX 3a/IaHMIl 118 TeKYIel 1
OPOMEAKYTOMHOH aTTecTAIMN
Bapunanr 1
Janaua 1. Haiirn pemenne 3aga49n Ko 18 ypasHeHHA
5 2
Y ey + Uy — —y = 1)
2 w
B IIOJVILIOCKOCTH i = (), vIDBIeTBOPSIONICe HATAJIBHLIM VCOIOBHAM ”‘|v= =
-, wl,_, =3
FPewenue, CHauana gaiigenm obiee penieHHe YPaBHEHHA B IIOIVILUIOCKO-
cru y = (. dna storo npuseges vpasHeHHe K KAHOHHYECKOMY BIHJLY. Xa-
pakTepueTHieckoe ypasaenne —y drdy 4+ drdr = 0 pacnagaercs ma aBa
ypasaenns dr = 0, —y*dy + dr = 0, g koropeix * = C 3z — y* = C
ARIAIOTCH ODIHME HHTerpaiami. CIe0BATeILHO, B VPARHEHHHT HYAHO CJ1e-
v k v 2
JIATE 3aMeHY HepeMeHHEX £ = 1,1 = 3z — y°. Torma Uy = =3y iy, Uy =

5 2 . .

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*).

Teneps BoCIIONBEIYEMCH HAMAIBHBIME VCIOBHHAMH:
flz)+ g3z -1)=1—-=x
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* — .

Sanaqa 2. Haitru penenne cMelnmanioil 3a1a4u Ui VPABHEH s

Hyp — Y, = 2
B obiactn x = (0, { = (), yIoBIeTBOPAIOIE: VCIIOBHAM
3

ul,_g=z+r, wl_o= 9r%,  (u )|, = t? —1

Pewenue. Obmee pellieHle YPABHEHHHA HMEeT BT

u(x,t) = flx+ 3t) + glx — 3t) +t°.
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MHNHOBPHAYKH POCCUN

DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Hensibunckuii rocyaapcrsennslii yausepeuret» (OPI'BOY BO «Uenl'Y»)

«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01

®DoH/T OTICHOYHBIX CpeaCTB st HpOMe)I(yTO‘{HOfI aTTeCTaluiy 10 JUCHUIITINHE

«MatemaTnKa ¥ KOMIIBIOTEPHBIE HayKI» HAaIPaBICHHOCTH (poduino) MaremMatinyeckue U
KOMITHIOTEpHbIE METO/IbI B (DyHAaMEHTAIBHBIX U MPUKIAAHBIX HccaenoBanusx ®IBOY BO
«Henl'Y»

crp. 34

3z yenosril Ha HCKOMYIO (DYHKIMED IOV HACM

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

W3 neperix aByx ypasseHuii sToii cucrenmel Haxogum f(r) = %T O glx) =

%.r: ot — O, x = 0. [Hogcrapnas nailieHEvio §yHKIHIO flz) B TpeTee

ypaBHeHHe cucTeMil noyidaem g'(r) — g(xr) = C + % %’r OTKY1a glr) =
- 1 B

Cre"+zr—C,  x < (. U3 yenopusa nenpepuisiocT hykunun g(x) npux = ()

naxogum C = (0, to ecte € = 0, 1 e, g(x) = lr —C,r < 0. Crepoparensho,

2
PEHIEHHCM 34818 9H ABJIACTCH Cb}’IIKIIIIS‘I

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

wlr, t) = )
( T+ 17, x < 3t

3}1,[[":1‘{}1 3 Pemwrn CMENIAHHVEY 34049y JLJIH HeO JHOPOITHOD VPAaBHeHH A
IIE].}'JL-LE')D.'II*I‘IL?E:KE]'1'{] THIIA

Up = Uy = ﬂ:j? +1), OD=x<1, t=10

NpPH HAYATLHOM VCIOBHH
g =0

H IPAHHYHBIX VCIOBHAX

2 2

Ul o =17, ul| _, =t
Pewenue. TlpeacrapuM penieHne 3aa4u B BHJIE CYMMBL IByX doyHKImii, oj-
HA U3 KOTOPLIX YIOBISTEODHAET IPAHHYHBIM yeiaobuam. Oyvamma w = xf?
VAOBJIETBOPACT KPACBBIM YCJIOBHAM, VPABHEHHIO W — Wey = 2Tt B HAYAIB-
]
nosmy yenosuio w|,_, = 0. Hosromy dyaxkmus v = u — rt* yloBreTsopser
VPABHEHHIO
vy — U = (1 —x)t

H YCJIOBHAM

r'|s=[: =0, 0, v —

=0
[Ipunsenss MeTo pasie/eHis NepeMeHHBIX /18 PeIIeHIA 0JHOPOHOTO VPaB-
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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MHNHOBPHAYKH POCCUN

DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Hensibunckuii rocyaapcrsennslii yausepeuret» (OPI'BOY BO «Uenl'Y»)

@DoHJ OIIEHOYHBIX CPEACTB YIS IPOMEKYTOUHOH aTTeCTAI[U! O JTUCIHILIIHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
«MareMaTrKa 1 KOMIIBIOTEpHBIC HAyKH» HANpaBlIeHHOCTH (mpodmwio) MaremaTinueckuie u crp. 35
KOMITHIOTEpHbIE METO/IbI B (DyHAaMEHTAIBHBIX U MPUKIAAHBIX HccaenoBanusx ®IBOY BO
«Henl'Y»

CODCTEEHHBIMH 3HAYSHHAMH KOTOPOH HBISIOTCH 4HHciIa A, =
PAJBHBIME 11, & CODCTEeHHBIME (hYHKITHAME — (yVHKIHH

mre HaTv-

ral=

XNolxr) = cos A,r

Pemenne 3a1a4n HeoJHOPOAHOTO VpaBHeHHs Ha (yHEUu©D v(r, ) mimesm B
EHJIE PHIA

o
v(r, t) = E To(t)cos A, o
=l
[Mogcraensaa sro npeacrasienne hyvakimn v(r.t) B ypasHenne, HoayHaeM

O

Z {T;(f} f }xﬁTH{ﬂ} cosA,r = (1 —x)t

n=I

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

[ ]

1 .r=§ iy, CO8 AT

n=Il}
Tax kax

L

] 2
a, =2 [ (1 —x)cos A, rdr = z
0

L

T HEOTHOPOIHOE VDAaBHeHHE Ha K[}'—]fbd‘lﬂll“l‘.‘]l'l'fﬂ PSR .I:I{?” ﬁ‘\,L{"l
HMETE BHIT
e e 2t
rll:‘!I:JI l n [t} - F
i
Ero PelneHHeM IIPpH HVIEBOM HAaYa IEHOM YCIIOBHNM ‘1—;:“” = [} apnaeTcs ('b_"g."IIK-
1A
i

Ta(t) = 20.° (r*?'-‘ F X2 -1)

Takmy ofipazos, pemeHHeM HOXOIHOH 3a1adn Oyaer Oy K

.

=
u = 7 4 QZ}.;" (E'_)':I'I i )fflt 1) cos Anr, A, =

=il

[ ]
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DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Hensibunckuii rocyaapcrsennslii yausepeuret» (OPI'BOY BO «Uenl'Y»)

@DoHJ OIIEHOYHBIX CPEACTB YIS IPOMEKYTOUHOH aTTeCTAI[U! O JTUCIHILIIHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
«MatemaTnKa ¥ KOMIIBIOTEPHBIE HayKI» HAaIPaBICHHOCTH (poduino) MaremMatinyeckue U
KOMITHIOTEpHbIE METO/IbI B (DyHAaMEHTAIBHBIX U MPUKIAAHBIX HccaenoBanusx ®IBOY BO
«Henl'Y»

crp. 36

Bapuanr 2
Sagaua 1. Haittu pemenne 3aga4m Juis vpaBHeHHA
Uypr 4 Ity — Aty — vy + 1, =0

= Hx+e*, ul =1

BO BCeil INTOCKOCTH, VIOBTETEBORAIEE VCTTOBHAM ”'|TJ='1J' y=—=2

Pewenue, Haiiem obmiee pemmenne ypasHeHns. XapaKTepHOTHISCKDE VPAB-
nenne (dy) — 3drdy — ddrdr = () pacnajaercs va apa ypasunenns dy + dr =
0, dy—ddr =10, yua koropeix y+x = C' uy — dr = O gapnaworeds obiuMm
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).
Bocnonbsyescd yelloBHAMHE HA THHHAX 3 = 4r, §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}fﬂ'”n
ClenoBaTe/IkHO,

u(r,y) =1 g{[}}]ff_{“""?"”'r’ Fo+ oy glm+ul/s f{[]]r'_[”_-"'”r'_

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

u(r,y) = +y + 55
Samaqua 2. Haittu pemenne cMeliamiaoil 3aa9i 1715 VPABHEH
wyy — du,, = Gt
B obimacta & > (), ¢ = (), yI0BIeTBOPAIONIEe VEIIOBIAM

u,_, =2, wl_,=0 wul_,=1¢t

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* =0
fllx)—g'(z) =0, x>0
f(2t)+g(=2t) =% t=0
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MHNHOBPHAYKH POCCUN

DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Hensibunckuii rocyaapcrsennslii yausepeuret» (OPI'BOY BO «Uenl'Y»)

@DoHJ OIIEHOYHBIX CPEACTB YIS IPOMEKYTOUHOH aTTeCTAI[U! O JTUCIHILIIHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
«MareMaTrKa U KOMITBIOTEpHbIE HAYKI» HalpaBlIeHHOCTH (Mpodiio) MaTeMaTiuiecKue u crp. 37
KOMITHIOTEpHbIE METO/IbI B (DyHAaMEHTAIBHBIX U MPUKIAAHBIX HccaenoBanusx ®IBOY BO
«Henl'Y»

= neperix ABYX vpasHeHHH 3T0f cneTeMel Haxoquy f(r) = %’ri O, glr) =

1.3 1 " S — FITTI . . t e .
got = Ciax = 0. Hogerasnas Ilmz,lf.nu} w hyvuxmumo f(r) B Tperke ypasHe-
HIle CHCTeMEl, nonydaem g(x) = g

3a1aMH ABJIACTCH ('1')‘;’ HEKITH

' r << (. CnenoBaTe/lbHo, PeICHRen

1 ETIE R I o413 q .

=1 = Zf | —‘T zf | T'Pl ) T -~ zf
wix,t) = i( ) gl ) . =

7

o+ 2P + Ha - 2P+ 2t <2

33.,[[.':1‘{}1 3 Pemrn CMENTAHHVE) 2a0a4Y JUTH HeOTHOPOJIHOTD VPABHCHITH
I'IilH?pﬁI}.'IH‘II'.‘.‘(:KUI‘{] THITA

My — Uy = 2f, D=z <1, t=10
NPH HAYATLHEIN VCIOBHAX
ul,_, =0, w|,_,==x
H IPAHHYHEIX VCIIORHAX
"”l:.:u =0, ”4'|u'=1 =t

FPewenue. Pemenne npectaBiM B BIJE CVMMBEL IBYX (PYHEIHE OHA H3 KO-
TOPEIX VIOBIETEOPAST IPAHHMHEIM voaosuas. Ilyers, manpumep, w = xf.
Torma wy — w,, = Daw|,_g = 0, wy|t =0 = r. Crenoeatensuo, pyHKINA

vix,t) = u(x,t) — =t
VIAOBJICTEOPSCT VPARHEHHIO
Uig = Upe = 2

OIHOPOJIHBIM FPAHHYTHBIM YCJIOBHARM

v 0, wf,_, =0

=0
H HY/JICBEIM HAYAJILHBIM YCJIOBHSIM
Vg =0, wilyg=10

[Tpruenss MeTo paseleHns NepesMeHHbIX 11 PeNeHIH OIHOPOIHOIO VPaB-
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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DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Hensibunckuii rocyaapcrsennslii yausepeuret» (OPI'BOY BO «Uenl'Y»)

@DoHJ OIIEHOYHBIX CPEACTB YIS IPOMEKYTOUHOH aTTeCTAI[U! O JTUCIHILIIHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
«MareMaTrKa 1 KOMIIBIOTEPHBIE HAYKH» HaIpaBIeHHOCTH (Mpodumo) MaTeMaTHudecKue 1 ctp. 38
KOMITHIOTEpHbIE METO/IbI B (DyHAaMEHTAIBHBIX U MPUKIAAHBIX HccaenoBanusx ®IBOY BO
«Henl'Y»

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

0,1.2,...mu COOTEETCTEVIOITHE CcOOCTBEHHBIE {'I'}_"g.'I[KIlH}I

S

Nuylx) =sinA,x

Pemenne I!E‘CI‘,'IEI{]]J(},.'LEIUﬁ 34/1a5H He {'I'}_‘g.'I[KIlH](J i'{_.l". f:l HIIIEM B BHIE DT

W
vz, t) = Z T (t)sin Ay
=l
e
T.(0) =0, T(0)=0
Honcrasnas npeacrapiende HekoMoil (hyHKIME B BHOE Pijla B VPABHEHHE

IOJTY " TAeM
o0

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

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

o0
1= E i, SIn A, T
n=l]
Tar kax
1 1
3 1 _ , 2
sin® Aprdr = -, 10 a, = [ sinA,rdr = —.
. 2 . An
0 i
MOFTOMY

W 2 fgn o e
.I:'a H.JI t ").".u].-‘?liln.f,:l - }'—
i
[}EI[[L?U pelienHe 3Toro VpabBHeHNA HMeeT BHIL

) f
T.(t) = — Asin At 4+ Beos ALt
"}'n'ﬂ
Vunrhlgag HadaIbHEIe yoeiaosud Ha cyakimn T, (1), momem nafitn koaddm-
muenTsl A, B U 3aIHcaTh pereHne Kak
4t 4
Tu(t) = — — —sin At
" 3 4" e
"}'n'ﬂ ‘}".ll

Tarmn ()ﬁ]]ﬂ'i(}M, OKOHYATEIBEHOS DENICHHE HCXOTHOI SaJ0aNH TAKOBO!

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

n=0 N

4. MOPAAOK TIPOBEAEHUA U KPUTEPUU OIEHUBAHMUSA
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MHNHOBPHAYKH POCCUN

DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Yensabunckuii rocynapctseHnblil yausepeutet» (PI'bOY BO «UenlY»)

DOH/T OIICHOYHBIX CPEJICTB IS POMEKYTOYHOI aTTECTAIMH IO JUCIUILTHHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
«MaremaTuka 1 KOMITBIOTEPHBIE HAyKW» HalpaBiIeHHOCTH (podumto) MaTemaTnyeckue u
KOMITBIOTEpHBIE METOABI B QyHAAMEHTANBHBIX U MPHUKIaTHBIX Hccaeqoanuax PIEOY BO
«Henl'Y»

crp. 39

MPOMEXYTOUYHOM ATTECTAILIUA

4.1. Ilopsiiok mpoBeleHUS MPOMEKYTOUHON aTTeCTALIMU

B marom cemectpe mpu MPOBENEHUU MPOMEXKYTOYHOW aTTECTAllUd CYMMHPYIOTCS
Oamnel Tekymiel arrectanuu (MakcumyM 100 GaioB). 3aueT BBICTABISCTCS MPU KOJTHUYECTBE

0aiaoB, He MeHbIIeM 60.

B 6 cemecTpe monydeHHbBIE 32 TEKYLIYIO aTTeCTAlMI0 0alibl CYMMUPYIOTCS ¢ OayuiaMu,
MOJIYYCHHBIMH 32 SK3aMCHAIIMOHHYIO KOHTPOJIBHYIO paboTy. MakcumanbHbli Oamn 3a
TEKYIIYI0 arTecTanuio cocrapisieT 50. MakcumanbHbI 0alll 32 SK3aMEHAIIMOHHYI0 padoTy
take paBeH 50. B sk3aMeHanoHHON paboTe mpejjaraercs OJUH TEOPETUUYECKUN BOMPOC U
nBe 3amaur. OneHKa 3a IK3aMEHAllMOHHYI0 pa0oTy BBICTABISIETCA MO pe3ylbTaTaM OYHOTO

co0ece0BaHNUs 10 TEOPETUUECKOMY BOIIPOCY U PEIICHUIO 3a/1a4.
Hauncnsiemble peiTUHIOBBIE GBI
5 cemecTp (3auer)

KonTponbnast Ne 1 - 25 Gamnos
Kontponsnas Ne 2 - 25 Ganos
KonTponbnas Ne 3 - 25 Gannos
Konrtponbnas Ne 4 - 25 Ganos

6 cemecTp (3K3aMeH)

Kontponsnas Ne 1 - 15 Ganos
KonTponbnast Ne 2 - 15 Gannos
Kontponsnas Ne 3 - 20 Gayos

DK3aMeHaIMOHHasi KOHTpoJibHas pabota - 50 6amioB

CobecenoBaHue 1o TeOpeTHUYECKOMY Borpocy - 20 GayioB
3anava Nel - 15 GamioB
3anmaga Ne2 - 15 6amioB

[TpuHUMarOTCs cleAyrolue MpaBuUiia COracoBaHus 0alIbHO-PEUTHHTOBOM U
MATHOAIBHON CUCTEM OLIEHUBAHUS:

0—-40 O6amioB — BEICTABISIETCS OIIEHKA “‘HEYIOBICTBOPUTEIHHO”,
41 — 60 OaI0B — BBICTABJIETCS OLIEHKA “YIOBJIETBOPUTEIHHO

9
61 — 80 ©0aToB — BBICTABIISIETCS OIICHKA “XOPOIIO”,
81 — 100 0ay10B — BBICTABIAECTCS OLIEHKA “OTIIMYHO .

© ®I'BOY BO «Uenl'V»




MHNHOBPHAYKH POCCUN

DenepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeNbHOE
YUYPEKICHHUE BBICIIETO 00pa30BaHUs

«Yensabunckuii rocynapctseHnblil yausepeutet» (PI'bOY BO «UenlY»)

@DoHJ OIIEHOYHBIX CPEACTB YIS IPOMEKYTOUHOH aTTeCTAI[U! O JTUCIHILIIHE
«YpaBHEHHUs] MATEMAaTHYECKON (DM3UKU» [0 HAIPABJICHHIO MOAr0TOBKY (creransroctr) 02.03.01
«MaremaTuka 1 KOMITBIOTEPHBIE HAyKW» HalpaBiIeHHOCTH (podumto) MaTemaTnyeckue u crp. 40
KOMITBIOTEpHBIE METOABI B QyHAAMEHTANBHBIX U MPHUKIaTHBIX Hccaeqoanuax PIEOY BO
«Uenl'Y»

4.2. Kpurepuu oueHUBAHHUS MPOMEKYTOYHON aTTECTALMHU 110 BUIAM
OILIEHOYHBIX CPEJICTB.

Jlnst  KOHTPOJIBHBIX paboT Nel-6 TpHHATHI CEAYIOMIUE KPUTEPUH OICHHUBAHHMS
OTJIEJILHOM 3aJa4yu.

1. TlpaBunbHocTh pemeHust 3amadn (80% oOT MakcuMalbHOTO Oaiia 3a 3axady).
OneHnBaeTcsl HATMYKE BEPHOTO PEUICHHUS 3a/1a41, TPUMEHEHHE COOTBETCTBYIOIINX METOIOB U
QITOPUTMOB, a TAK)KE TIOJTYYCHHUE BEPHOTO OTBETA.

2. Crpykrypa u joruka uznoxeHus (20% ot makcumanbHOro Oamia 3a 3ajady).
OueHuBaeTcs MOCIENOBATENFHOCT W YETKOCTh M3JIOKECHHS pEIICHUs, Halu4he BCeX
POMEKYTOYHBIX IIar0B U BBIBOJIOB.

OOmmii 6ayuT 3a KOHPOJIbHYIO PabOTY SIBIISICTCSI CYMMOM OaJlsIOB 3a peleHHe KaXKI0H 13
3azna4. OH onpeensieTcs YUCIOoM 3aJad B IaHHOHN paboTe U MaKCUMaJIbHbIM 0ajuIoM, KOTOPBIM
olleHMBaeTcs Bes paboTa (pa30diitoI0BKY MO OaiaM CM BBIIIE).

KpI/ITepI/II/I OLICHMBaHHUS OTBETAa Ha 3K3aMEHAIMOHHBIN Ouer 1o KypCY YpPaBHCHU:A
MaTeMaTH4YeCKOM (i)I/ISI/IKI/I pasacisACTCd Ha ABC 4YaCTU: OLCHKA TCOPCTHUYCCKOTO BOIPOCa U
OLCHKa pCHICHUA 3a1a4.

Teopernueckuii Bonpoc (MakcuMasbHas oLeHka - 20 0amioB):

1. 3HaHMe OCHOBHBIX MOHATUI U TepMUHOB (6 6amioB). OlleHUBaeTCs YMEHHE CTY/ICHTa
OMpeCACIIMNTh U UCITO0JIB30BATh KIIFOYECBLIC ITOHATUSA U TCPMHUHBI, CBA3aHHBIC C TEeMOU BOIIpoca.

2. CTpykTypa U MOCJIeI0BaTENbHOCTh U3J0XKeHUs (6 O0amnoB). OneHUBaeTCs JIOTUKA U
CTPYKTypa OTBETa, BKIIOYas IIOCIENIOBATEIbHOE M TPAMOTHOE H3JIOKEHHE MaTepuaa,
pa30MBKa Ha MOJPA3/AEIbl, a TAK)KE CBA3b MEKY HUMHU.

3. T'nmyOmna mOHMMaHUS ¥ aHAIM3a TEOPETUUYECKHX TMOJoKeHu (8 OaoB).
OrneHuBaeTCs CrOCOOHOCTh CTYACHTa OOBSCHUTH MPUHIUIBI U METOJIbI, IPUBECTU MPUMEPHI
HCIIOJIB30BAHMA, a TAKXKE MPOACMOHCTPUPOBATH KPUTHUUCCKOC MBIINIJICHUC W AHAJIMTUYCCKHC
CIIOCOOHOCTH MpH paboTe C TEOPETUYECKUM MaTEPUATIOM.

3amaun (MakcUMalibHas OIICHKA - 15 6allyIoB 3a KaXKIyIo 3a/1auy):

1. [IpaBunpHOCTH penienus 3anaun (9 6amno). OLeHUBaETCs BEPHOE pellIeHHe 3a/1a4H,
MPUMCEHCHUEC COOTBCTCTBYIOIIMX MCTOAOB W aJITOPUTMOB, a TAKXKC IMOJYUYCHHEC KOPPEKTHOT'O
OTBETA.

2. Ctpykrypa u joruka uznoxenus (3 6amra). OneHUBaeTCs MOCIEI0BATEILHOCTh U
YETKOCTb U3JIOKEHUS PELICHUs, HATMYKE BCEX MPOMEXYTOUYHBIX LIIaroB U BBIBOJIOB.

3. Ilpumenenue teoperuueckux 3HaHui (3 Oamna). OueHUBaeTCs yYMEHHUE CTYyJEHTa
CBSI3aTh PEIICHUE 3a/1a41 C U3YYCHHBIMU TEOPETUUECKUMU MOJI0KEHUAMHU U TPUMEHHUTD UX JUIs
aHaJM3a ¥ HHTEpIpEeTaluy Pe3yJIbTaToOB.
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4.3. Pe3yabTarThbl NPOMEKYTOYHOH  aTTeCTAllMM M  YPOBHH
cpopMHUPOBAHHOCTH KOMIIETECHIUM

HroroBasi OIEHKAa CTyJIeHTAa: MaKCHUMAJIbHBIH Oayl 3a JK3aMEHAIMOHHBIN OwWier
cocraBmsieT 50 6ammoB (20 6amIoB 3a TEOPETHUSCKUN BONPOC | MO 15 0ayuioB 3a KAy U3
JIBYX 3a71a4).

OcoOeHHOCTH  MPOBENEHUU MPOLEAYpPhl OLEHUBAHUS  PE3yabTAaTOB  OOy4YEHUS
WHBAJIUJIOB U JIMI C OTPAHUYECHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSi 0003HA4Y€HBI B paboueit
porpaMMe AUCUUTIIUHBI (MOIYJIS).

YpoBHHU Cd)ODMI/IDOBaHHOCTI/I KOMIICTEHIUMI OIIPEACIIAOTCA CICAYHOIIUM 06p8.30MZ

1. Bsicokuii ypoBeHb c(pOPMUPOBAHHOCTU KOMIIETEHIINI COOTBETCTBYET OLIEHKE OTIMYHO

U 1peanosaraeT GOpMHPOBAHHE KOMIIETEHIMH Ha BBICOKOM YPOBHE, TOTOBHOCTH K
CaMOCTOSITENIbHOW ~ MPO(ECCHOHANBHOW — IESATEIBHOCTH:  (POPMHUPYIOTCS  3HAHUS
[IOCTAaHOBOK OCHOBHBIX 33Jad MaTeMaTH4eCKOH (HU3UKH, MX pELICeHUH, TeopeM o
CBOWCTBAaX pelIeHuH, PU3MUECKUX 3aKOHOB, JISKAIINX B OCHOBE MPOIECCOB, MOACIISIMH
KOTOPBIX SIBJISIFOTCS OCHOBHBIE YpPaBHEHHS MAaTeMaTHYeCKOW (U3UKU, OCHOBHBIX
METOJIOB PELIEHUS] YPaBHEHUN C YaCTHBIMH IPOU3BOJAHBIMU: Pa3JeIICHUs IEPEMEHHBIX,
CIyCcKa,  XapakTepuCTHK, (QyHkumid  ['puHa,  ycpenHeHHWs,  HHTETPaJbHBIX
npeoOpa3oBaHuil; (QOpPMUPYIOTCS YMEHMs JaBaTh (DU3MYECKYI0 HHTEPIPETALUIO
pemieHusaM nuddepeHIMaIbHbIX ypaBHEHUN MaTeMaTtudecko (pusuku, pa3ouparses B
JIOKa3aTeNbCTBAX U JIOKa3bIBaTh TEOPEMBI O CYIIECTBOBAHWH, E€IMHCTBEHHOCTH H
YCTOMYMBOCTH pEUICHUM, peIlaTh 3aJa4d [0 HAXO0XKACHUI PEHICHUH METOI0M
pas3zieneHus TNepeMeHHbIX, MeTojoM QyHKuui ['puHa u npyrumu; dopMupyroTcs
TBEp/blEe HaBBIKU BJIAa/ICHUS OCHOBHBIMU METOJAMU PELIEHUS YPAaBHEHUH C YaCTHBIMU
IPOU3BOIHBIMU M UX MIPUMEHEHHS B TPOPECCUOHATILHON 1A TEIbHOCTH.

2. CpenHuii ypoBE€Hb COOTBETCTBYET OIICHKE XOPOIIO

U npeanonaraer GOpMUPOBaHHE KOMIIETEHIIMH Ha CpelHeM YpOBHE: (OpMHpYeETCs
KOMIUIEKCHOE 3HaHHe TmpobieMaTHKH B oOjacTu MaTeMaTHyeckod  (u3ukwy,
($U3nUeCKUX 3aKOHOB, JISKALIMX B OCHOBE MPOIIECCOB, MOJEISIMU KOTOPBIX SBISIOTCS
OCHOBHbIE€ ypaBHEHHUS MaTeMaTU4eckol (U3UKH, OCHOBHBIX METOJOB pEUICHHS
YPaBHEHHUH C YacCTHBIMM NPOM3BOJHBIMU: pA3JENEHUs NEPEMEHHBIX, CIycKa,
XapaKTepuCTHK, QyHkuuil [puHa, ycpenHEHUs, HMHTErpajbHBIX MpeoOpa3zoBaHMUIi;
dopmupyloTCs  yMeHHUS ~ JaBaTh  (U3MYECKYI0  MHTEPIPETALUI0  PELICHUSIM
mubdepeHIMaNbHBIX ~ YpaBHEHUH  MareMaTH4ecKoW  (Qu3uku, pa3dbuparbcs B
JI0OKa3aTelIbCcTBaX  TEOPEM O CYLIECTBOBAHUU, E€JUHCTBEHHOCTU U YCTOWYMBOCTHU
pelIeHuii, pemaTh 3aJa4yd 10 HAXOXKJICHHIO pEIIEHWH METOAOM pa3JeleHus
NEepEeMEeHHbIX, MeToA0M (QyHKIMH ['puHa u Apyrumu; GOpMHUPYIOTCS HABBIKU BIIaJICHUS
OCHOBHBIMM METOJIaMU pEILLIEHUs] ypaBHEHHH C YaCTHBIMH TPOU3BOJHBIMH U UX
NPUMEHEHHS B IPOPECCHOHATBHOMN EATETbHOCTH.
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3. ba3oBblif ypoBeHb COOTBETCTBYET OLIEHKE YIAOBIETBOPUTEIBHO

W mpeamnoiaraetT  (OpMHpPOBaHHME  KOMIIETEHIMA HAa  HAa4aJbHOM  YpPOBHE:
dopmupyeTcst IpeJcTaBiIeHHe O MpodieMaTHKe B 00JacTH MaTeMaTHYeCKOW (U3HUKH,
($U3NIECKUX 3aKOHOB, JISKALIMX B OCHOBE MPOIIECCOB, MOJCISIMUA KOTOPBIX SIBISIOTCS
OCHOBHBIC YpaBHEHMs MaTeMaTHYeCKOW (PU3UKH, 3HAaHHE OCHOBHBIX METOJIOB PELICHHUS
YpaBHEHHI C YaCTHBIMH HPOHM3BOJHBIMHU; (POPMYIUPOBOK TEOPEM O CYIIECTBOBAHUH,
€IMHCTBEHHOCTH M YCTOMYMBOCTH pELICHUH, (OpMUPYIOTCS yMEHHUs JlaBaTb
GU3MYECKYyI0  MHTEPIPETAlUI0  pemeHusM  TudepeHIHaTbHbIX  ypaBHEHHN
MaTeMaTHYecKOM (U3MKM,  pelaTh 3aJayd [0 HAXOXAECHHUIO PEIIeHUH METOI0M
paszeneHus epeMeHHbIX, MeToIoM (pyHKkumii ['puna u 1pyrumu.

4. Hwusknit YPOBCHb COOTBETCTBYCT OLICHKE HCYJOBJIICTBOPUTCIILHO.
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02.03.01 Maremaru4ecKue U KOMIIBIOTEPHbIE METOAbI B ()yHIAMEHTAJIBHBIX H NPUKJIAIHBIX
ucciae10BaHuAX, MaTremMaTuka U KoMnbloTepHble Hayku, @®OC "YpaBHeHUusl MaTeMaTH4YeCKOi
¢pusuxu" rox Hadopa 2025, ¢popma o0yuenus ouHast

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

ITpopekTop o yueOHOH paboTte yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHBIM COBETOM MaTEeMaTHYECKOTO (PaKyIbTeTa

[Tporokon 3aceqanust Ne 6 ot 20.02.2025

[Ipencenarens YdeHoro coBera

MaTeMaTH4eCKoro (akyIpTeTa COITIaCOBaHO E.A. Coponosa
3acenanuem kadeapbl BLIYUCIUTEIHHOH MATEMATHKHU

[Tporokon 3aceqanust Ne 9 ot 20.02.2025

3aBenyromui kapenpoi COIIaCOBaHO B. H. IlaBnenko

ABTOD (COCTaBUTEIIH) B.A. Anapuenko

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1
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