MMNHOBPHAYKN POCCUN
®ENEPAINBHOE NrOCYAAPCTBEHHOE BIO[PKETHOE OBEPA3OBATESTbHOE YYPEXKOEHVE
BbICLUETO OBPA3OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBenytowmmn kacegpon
MaTemaTuyeckon Pusnku

N MHPOPMALIMOHHBIX TEXHOMOIMMN
fepecaniid C.A. lNepecénkos
28.06.2022r.

PABOYAS MPOrPAMMA YYEBHOW ONCLMNITUHBI

51.0.20 MeTtoabl MaTemaTudeckon ousuku

1. Kog n HaumeHoBaHMe HanpaBfieHMA NOAroToBKu/cneunanbHOCTH:
03.03.03 Paguodusuka

2. Mpodunb nogrotoBku/cneumanusaumna:_Pagnodusnka n anekTpoHunka.

3. KBanudumkauusa (cteneHb) BbINyCKHUKA: bakanasp

4. ®opma oby4eHus: oyHas

5. Kachegpa, oTBevarowan 3a peanusaumio aucumnnuHbl: 0803 kadegpa maTemMaTuyeckomn

dU3NKM N NHHOOPMAaLMOHHBLIX TEXHOOIUN

6. CoctaButenu nporpammbl: YepHoB Bnagncnae EBreHbeBuY, JOKTOP PU3MKO-

MaTeMaTUyYeCcKMxX HayK, 4OLEHT, Nnpodeccop.

7. PekomeHpgoBaHa: HayyHo-MeToAMYECKMM COBETOM dhmamnyeckoro dakynbTeTa,
npoTokon Ne 6 ot 27.06.2022r.

8. YuebHbIn roa: 2024/2025 CemecTtp(bl): 5



9.Lllenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llenamu ocBoeHns y4ebHOM ANCLUNIINHBI ABMSIOTCS:

- (hopmumpoBaHue nNpeactaBneHnn o andgepeHynanbHbIX ypaBHEHUAX B YACTHbIX
NPOM3BOAHbIX, METOAAX OTbICKAHUA X PELUEeHU N CBOMCTBAX 3TUX peLLeHUN;

- 3HAKOMCTBO C COBPEMEHHbIM MaTeMaTUYeCKUM S3bIKOM (Hanpumep, 0600LWEHHBIX
PYHKUMA 1N NPOCTENLLMX NOHATU PYHKLMOHANBHOMO aHanms3a) u ymeHme (hopmMynmpoBaTh Ha
HEM 3aJayn COBPEMEHHbIX eCTECTBEHHbIX HayK U TEXHONOMHN;

- BOCMUTaHue obLen MaTeMaTuyeckon KynbTypbl, pa3BuTme MaTeMaTuyeckon UHTYUL MK

N MOHMMaHUS MecTa 1 Ponn MaTemMmaTUyYeckon PU3NKN B CUCTEME MaTEMATUYECKNX HaYK;
- OpMUPOBAHNE NNYHOCTU CTyAEHTa, pa3BUTUE Er0 MHTENNEKTA, CNOCOBHOCTEN K
NOMMYECKOMY M anropuTMUYECKOMY MbILLIIEHWIO.

3agaym y4ebHoON gMCUUNANHBI
- OCBOEHME aHANMUTUYECKUX (TOYHbIX N NPUBIIMKEHHBIX) N YNCIIEHHBIX METOAO0B pPELLEHUS
NMHENHbIX N HENMTMHENHbIX YPaBHEHUIN B YACTHbIX NPOU3BOAHbLIX, BO3HMKAIOLWNX B 3ada4ax
COBPEMEHHbIX eCTECTBEHHbIX HAYK U TEXHOSOIMM;
- AeMOHCcTpaunsa apPEeKTUBHOCTN METOAOB MaTeEMaTUYECKON (OU3NKN KaK OOHOro U3
CpeAcTB MaTeMaTUYEeCKOro MoAenMpoBaHns, a Takke posiu MaTeMaThkn B NPUKNaaHbIX

nccnegoBaHnsX.

10. MecTo yye6HOM gucumnnuHbl B cTpykType OOI:

Bxoant B Moaynb «MatemaTtuka» obssatenbHon yactn b1. Vsydenne gncumnnmHbl
npoBoanTcAa Ha 6ase 0bLMx KypcoB (MatemMaTUyeCcKMin aHanuma, aHanuTudeckas reomeTpus,
NMHenHasn anrebpa, BEKTOPHbIN N TEH30PHLIN aHanns, audpdepeHunanbHble ypaBHEHUS) C
y4yéToM TpeboBaHUIN K ypOBHIO MOArOTOBKM, HEOBXOAUMBIX ANS OCBOEHNSA OCHOBHOM
obpasoBaTenbHOM Nporpammbl. JucunnnuHa SBnseTcs npegecTByoLwen Ans KypcoB
ANEeKTPOANHAMUKN, KBAHTOBOM TEOPUU, CTAaTUCTUHECKON OUN3UKN, OU3NKK CMNOLLHBIX Cpea,
Pn3nKu TBEPAOro Tena, PU3nk1 BOSTHOBbIX SABIEHUN, TEOPUM TENSO- U MacconepeHoca.

11. MnaHupyemble pe3ynbTaTbl 00y4eHUsi Mo AucuunnuHe/Moayno (3HaHWUA, YMEHwUs,

HaBblK1), COOTHECEHHbIe C NMMaHUupyeMbIMN pe3ynbTaTaMu OCBOEHUs obpa3oBaTesibHOMN

nporpamMmmbl (KOMHeTeHLIMFIMVI) N MHOAUKaTopaMMn UX OCTUNXKEeHUA:

Koa HassaHune Koa(bt) NugukaTop(bl) lMnaHupyemble pesynbtaTtbl
KOMMNeTeHunmn o6yyeHns
On | CnocobeH OrllK- | Bnageet 3HaHuaAMM [eMoHCTpupyeT 3HaHuSA
K-1 | npymeHsaTb 1.1 dyHOaMeHTanbHbIX dyHOaMeHTanbHbIX 3aKOHOB
6a3oBble 3HaHUS pasgenoB MaTeMaTuKu, NPUPOAbI N OCHOBHbIX
B obnactu HeobxoauMMbIX Ans PU3NYECKMX 1
du3nkn n peLLeHnst TUNOBbIX MaTeMaTU4YEeCKNX 3aKOHOB.
paavousnkn n npodgeccuoHanbHbIX
ncnonb3oBaThb 3agau.
nxB OMK- | OueHuBaeT rpaHULbl MpuMeHsieT dranyeckue
npogpeccnorans | 4 o NPUMEHNMOCTU W 3aKOHbl U MaTEMAaTUYECKME
HOoM ncronb3yet MeTOAb! ANs peLleHus 3aaay
AEATENbHOCTW, B MaTeMaTuyeckue MOAenu, | TEOPeTUHECKOrO U
TOM 4uncne B Heobxoaumble ans NpVKNagHoro XxapakTepa.
cepepe . peLueHnst TUNOBbIX
nefiarornieckon npobeccroHanbHbIX
AEeATEeNbHOCTU 3apau.
OrlK- | Bnageet 6a3oBbiMK Mpw peweHnn npakTUYECKnX
1.5 3HaHUAMK B 0bnacTu 3agay 1 CTPYKTYpUpOBaHUK




du3nkn konebatenbHo-
BOJTHOBbIX SIBNEHNA 1
NPUMEHSIET X B
npodeccnoHanbLHon
OEATENBbHOCTMW.

HayK.

eCTeCTBEHHO-Hay4HOM
MHJOPMaLIUKM UCXOOMUT U3
COBPEMEHHbIX KOHLENUUn n
JOCTMKEHUI eCTEeCTBEHHbIX

12. O6bem gucuunnuHbl B 3a4eTHbIX eauHMUax/yYac. (s coomeemcmsuu ¢ y4ebHbIM MIaHOM) —

4/144.

Popma NpOMEXYTOUYHON aTTeCTaLMU(3avem/sxk3ameH) IK3aMEH

13. TpypoemkocTb No BuAam y4yebHom paboTbl

TpyooemMKoCTb
5 No cemecTpam
Bua yuebHolt paboThi Bcero
5 cemecTp
AyOouTOpHbIE 3aHATUSA 68 68
nexkuumn 34 34
B TOM
) npakTnyeckme 34 34
ymncne:
nabopartopHble 0 0
CamocTtosaTensHas pabora 40 40
B TOM 4uncne: kypcoad paborta 0 0
(MpoekT)
dopma NpoMeXyTOYHOW aTTecTaumm 36 36
(3k3ameH — 4ac.)
WToro: 144 144
13.1. CopepkaHne ANCLMNIIUHBI
n/n Peanusauus
pasgena
ANCLUMNNNUHBI
HanmeHoBaHue
CopepxaHue pasgena UCUUNIIHGI C NOMOLLbHO
pasgena gUCUUNIIvHDI y
OHNawnH-
Kypca, QYMK
*
1. Jlekuun
1.1 HekoTopble NoHATMA N | TovevHble MHOXecCTBa B R". Knaccbl oyHKLUNA.
npeanoxeHus Teopun | NpocTtpaHcTBa PyHKUNA. MnbbepToBbI
MHOXeCTB, Teopuu npocTtpaHcTBa. OpTOHOPMarbHbIE CUCTEMBI.
dYHKUNA 1N Teopumn MonHoTta. basuc. JluHenHble onepaTopbl U
onepaTopoB dyHKUMOHanbl. Agpo n obpas. ObpaTHbIN
onepaTop. OrpaHnYeHHbIe onepaTopbl.
JInHeNHbIe ypaBHEHUS. QPMUTOBbLI ONepaTopbI.
1.2 OcCHOBHble ypaBHeHUs1 | YpaBHeHWe konebaHui. YpaBHeHne anddysnm
MaTemMaTU4eCcKon n TennonpoBoaHocTu. CTaumoHapHoe
du13MKKM, UX BbIBOA U ypaBHeEHME. YpaBHEHNSA ra3orngpogmHamMmkm n




Knaccuukaumsa

TennomacconepeHoca. YpasHeHne Makcsenna.
YpaBHeHue WpéauHrepa. Knaccudmkaums
ypaBHEHWI B TOYKE. XapaKTepuctmyeckme
NMOBEPXHOCTN (XapakTepucTunkn). KaHoOHNnYeCcKun
BMA YPaBHEHWI C OBYMSI HE3aBUCUMbIMU
nepemMeHHbIMU (3NSIMNTUYECKUI,
rmnepbonunyecknii, napabonmyeckmni).

1.3

lNocTtaHoBKa
OCHOBHbIX KpaeBbIX
3a4ad ansa nMHEenHbIX
anddepeHumanbHbIX
ypaBHEHUIN BTOPOro
nopsigka

Knaccudumkaumsa kpaeBbix 3agad. 3agava
Koww. KpaeBas 3agaya ona ypaBHeHUN
annunTuyeckoro Tuna. CmelwlaHHada 3agavda.
Opyrve kpaeBble 3agaqn. KoppekTHOCTb
NOCTaHOBOK 3aJa4y MaTeMaTUYeCKonN (PU3NKN.
Teopema Kowwmn-Kosanesckon. Knaccuyeckme un
00606LLEHHbIE peLleHns.

1.4

O600LLEHHbIE
dYHKUMM 1 onepauum
C HUMU

MpocTtpaHcTBO D 0CHOBHBLIX M D’ 0600LWLEHHBLIX
dyHKumn. Hocutenb 0606LWeHHON OyHKLNN.
PerynsapHble n cUHrynsipHblie 0606LeHHbIe
dyHKUMN. 3ameHa nepeMeHHbIX B 0006LLIEHHbIX
PYHKUMAX. YMHOXEHMNE 0000LLEHHBIX DYHKLNA.
MponaBogHble 0606LLeHHON dyHKLMK. Tpsmoe
npoussefeHne n cBépTka 0606LLEHHbIX
dyHKUMIA. MNpocTpaHCTBO S OCHOBHbLIX OYHKLMI
n S’ 06006LLEHHBbIX PYHKLUUI MEANEHHOrO pocTa
S'. MNMpeobpasoBaHne Pypbe OCHOBHbIX
PYHKUMA U3 S 1 0606LEeHHbIX PyHKUMA N3 S'.
Csowctea npeobpasoBaHnga dypbe.
[MpeobpasoBaHne PypbLe CBEPTKM.

1.5

dyHOameHTanbHoe
pelleHne n 3agaya
Kowiun

O600LLEHHbIE peLleHUst MMHENHbIX
anddepeHUmanbHbIX YpaBHEHUN.
dyHOaMeHTanbHble peLleHns IMHENHbIX
AnddepeHumanbHbIX onepaTtopoB. YpaBHEHUS
C nNpaBown 4acTbto. A50). 6. DyHOameHTanbHoe
peLleHne onepaTopoB TENNONPOBOLHOCTMH,
BofiHOBOro, Jlannaca n Nenbmronsua.
MoBepXHOCTHbIE N 06BbEMHbLIE BOMHOBLIE
noteHymansl. O6oblweHHas 3agaym Kowmn ansa
BOJTHOBOIO ypaBHeHus. PacnpocTpaHeHue
BOJSTH. b py3sms BonH v npuHumn lMNonreHca.
[MoBEPXHOCTHBLIN N 06GBEMHbIA TENNOBOW
noteHyman. O6obweHHasa 3agaym Kowmn ansa
ypaBHEHNSA TENNONPOBOAHOCTH.

1.6

Kpaesble 3agaum gna
ypaBHEHNN
3NNUNTUYECKOro Tuna

lMocTaHoBKa 3agaym Ha COOCTBEHHbIE
3Ha4veHus. ToxgecTtsa JlarpaHxa n (doopmynbl)
NpmnHa. Csonctea onepatopa L = div(p grad)
+g. CBonCTBa N PU3NHECKUIN CMbICH
COBCTBEHHbIX 3HAYEHU N COBCTBEHHbIX
dyHKunn onepaTopa L. 3agava LWtypma-
Jinysunnsa: pyHkumna NpuHa n ceegeHne K
WMHTerpanbHOMYy ypaBHeHU0. Teopema
CrteknoBa. lapMoHun4yeckne dyHkumn. Teopema
0 cpegHeMm apudmeTndeckom. MNprHUMn
Makcumyma. OnemMeHTbl Teopum NoTeHumnana.
OyHkuma MpuHa 3agayuv Oupuxne. Kpaesble




3agayv a4ns ypaBHeHua Jlannaca Ha niiocKOCTM.
Kpaesble 3agayvn ansa ypaBHeHun Jlannaca u
[MyaccoHa B NpoCTpaHCTBE.

1.7 CneumanbHble OnpepgeneHne n npocTenne CBONCTBA
dyHKUMN dyHkunn beccens. OpToroHanbHOCTb U
pPeKyppeHTHbIE COOTHOLLEHUS OS5 (PYHKLMI
Beccens. KopHu pyHkumn Beccens. MNonHoTta
dyHKkumn beccens. OnpegenexHune
chepudeckux pyHkumn. duddepeHuymansHoe
ypaBHeHWe ONA chepuyecKknx oyHKLNN.
MonnHombl Jlexxangpa. MNponssogsawas
dyHKUMA. [MpucoeanHeHHble PyHKLMN
Jlexxangpa.
1.8 CwmellaHHasa 3agava O6wasa cxema meToga dPypbe. CmelaHHas
3agava ons ypaBHeHus runepbonnyeckoro
Tvna. MHterpan aHeprun. CmellaHHas 3agada
ANa ypaBHeHUs napabonmMyeckoro Tuna.
MpuHUMN Makcmyma.
2. NpaKkTnyeckue 3aHATUA
2.1 HekoTopble NoHATMA N | ToveuHble MHOXecCTBa B R". Knaccbl oyHKLUNA.
npeanoxeHus Teopun | NpoctpaHcTBa PyHKUNA. MnbbepToBbI
MHOXeCTB, Teopuu npocTtpaHcTBa. OpTOHOPMarbHbIE CUCTEMBI.
dYHKUNA 1N Teopumn MonHoTta. basuc. JluHenHble onepaTopbl U
onepaTopoB dyHKUMOHanbl. Agpo n obpas. ObpaTHbIN
onepaTtop. OrpaHnYeHHbIe onepaTopbl.
JInHeNHbIe ypaBHEHUSI. QPMUTOBbLI ONepaTopsbI.
2.2 OcHOBHble ypaBHeHUs1 | YpaBHeHWe konebaHui. Y paBHeHne anddysmnm
MaTemMaTU4eCKon n TennonpoBoaHocTu. CTaumoHapHoe
J13KMKK, UX BbIBOA U ypaBHeHWe. YpaBHEHUS ra3ornapoguHaMmnkm n
Krnaccudukaums TennomacconepeHoca. YpasHeHne Makceenna.
YpaBHeHuve WpéauHrepa. Knaccudpuvkaums
ypaBHEHUI B TOYKE. XapaKkTepuctnieckme
NOBEPXHOCTN (XapaKkTepucTunkn). KaHoHn4eckun
BMA YpaBHEHUI C ABYMSI HE3aBMCUMbIMM
nepeMeHHbIMU (3NNUNTUYECKUNA,
rmnepbonnyecknin, napabonn4eckmni).
2.3 NocTaHoBKa Knaccudmkauus kpaeBbix 3agad. 3agava
OCHOBHbIX KpaeBbIxX Kowwn. KpaeBas 3agada ons ypaBHeHUN
3agad ans nMHenHbIX | annunTudeckoro tuna. CMmellaHHasa 3agava.
andpdepeHumanbHblx | [ipyrne kpaesble 3aaayvn. KoppekTHOCTb
ypaBHEHUI BTOPOro NOCTaHOBOK 3aJa4y MaTeMaTUYeCKOnN PU3NKN.
nopsagka Teopema Kowwmn-Kosanesckon. Knaccuyeckme u
0600LEeHHbIe peLueHus.
2.4 O606LleHHble MpocTtpaHcTBO D 0CHOBHBLIX M D’ 0600LWLEHHBLIX

dOYHKLMM 1 onepauum
C HUMU

dyHKumMn. Hocutenb 0606LWeHHON yHKLNN.
PerynsapHble n CUHrynsipHblie 0606LLeHHbIe
dyHKUMN. 3ameHa nepeMeHHbIX B 0006LLIEHHbIX
PYHKUMAX. YMHOXEHMNE 0000LLEHHBIX DYHKLNA.
MponsBogHble 0606LLEeHHON dyHKLMK. Tpsmoe
npoussefeHne n ceBépTka 0606LLEHHbIX
dyHKUMIA. NpoCcTpaHCTBO S OCHOBHbLIX OYHKLMI
n S’ 06006LLEHHBbIX PYHKLUUI MEANEHHOro pocTa
S'. MNpeobpaszoBaHne Pypbe OCHOBHbIX




PYHKUMA U3 S 1 0606LEeHHbIX PyHKUMA N3 S'.
CeowcTea npeobpasoBaHnsa dypbe.
MpeobpasoBaHne Pypbe CBEPTKMW.

2.5

dyHOameHTanbHoe
pelleHne n 3agaya
Kowuun

O606LeHHbIe peLleHns NTIMHENHbIX
anddepeHUmanbHbIX YpaBHEHUN.
dyHOaMeHTanbHble peLleHns IMHENHbIX
AnddepeHumanbHbIX onepaTtopoB. YpaBHEHUS
C nNpaBown 4acTbto. A50). 6. PyHaameHTanbHoe
peLleHne onepaTopoB TENNONPOBOAHOCTMH,
BofiHOBOro, Jlannaca n NenbmronsLua.
MoBepXHOCTHbIE N 06BEMHbLIE BOMHOBLIE
noteHymansl. O6obweHHas 3agaym Kowmn ansa
BOJTHOBOrO ypaBHeHus. PacnpocTpaHeHue
BOJSTH. b py3sms BonH v npuHumn lNomreHca.
[MoBEPXHOCTHBLIN N 06GBEMHbBI TEMNNOBOW
noteHyman. O6obweHHasa 3agayum Kowmn ansa
ypaBHEHNSA TENNONPOBOAHOCTH.

2.6

Kpaesble 3agaum gna
ypaBHEHUN
3NNUNTUYECKOro Tuna

lMocTaHoBKa 3agaym Ha COOCTBEHHbIE
3HaveHus. ToxgecTtsa JlarpaHxa n (doopmynbl)
NpmnHa. Csonctea onepatopa L = div(p grad)
+g. CBoncTBa N (PU3NYECKUIN CMbICH
COBCTBEHHbIX 3HAYEHU N COBCTBEHHbIX
dyHKuMn onepaTopa L. 3agava LWtypma-
Jinysunns: pyHkuma NpuHa n ceegeHne K
WMHTerpanbHOMYy ypaBHeHU0. Teopema
Crteknosa. lapMmoHun4yeckne dyHkumn. Teopema
0 cpegHeMm apudmeTndeckom. MNprHUMn
Makcumyma. OnemMeHTbl Teopum NoTeHumnana.
®OyHkuma MpuHa 3agayuv Oupuxne. Kpaesble
3agayv ans ypaBHeHua Jlannaca Ha nioCcKOCTM.
Kpaesble 3agayv ansa ypasHeHun Jlannaca u
[MyaccoHa B nNpocTpaHcTBe.

2.7

CneuymnanbHble
dYHKUMM

OnpepgeneHne n npocTenumne CBOMCTBa
dyHKumn beccensi. OpTOroHanbHOCTb U
pPEeKyppPEHTHbIE COOTHOLUEHUS AN (PYHKUUN
Beccens. KopHu doyHkumn beccens. NonHoTa
dyHkunn beccens. OnpenenexHune
chepuyeckux pyHkumn. OuddepeHunansHoe
ypaBHeHune Onsa chepruyecknx yHKLUN.
MNonuHombl Jlexxangpa. lNpounssogsiuas
dyHKum4. MNpucoeanHeHHbIE PYHKLMM
JlexxaHgpa.

2.8

CwmelnaHHasa 3agadva

Obuwas cxema metoga dPypbe. CmelwaHHas
3agava Ans ypaBHeHus runepbonmnyeckoro
Tvna. Hterpan sHeprun. CmelwwaHHas 3agadva
ANS ypaBHeHWs napabonuyeckoro Tuna.
[MpuHUMN Makcumyma.




13.2. Tembl (pa3agenbl) AUCUMNNUHBI U BUAbI 3aHATUI

No Buabl 3aHATUI (KONMYECTBO 4acoB)
h HanmeHoBaHVe TeMbl JTabo [CamoctosTe
n/ MpakTny
(paspena) aucunnnunHbl JTekumn paTtop nbHas Bcero
n eckme
Hble paboTa

HekoTopble NOHATUSA U
NpeasioKeHns TEOPUN MHOXKECTB,

1 N 4 2 4 10
Teopun yHKUNA 1N Teopumn
oneparopos
OcCHOBHblE ypaBHEHUS

2 | maTemaTuyeckon u3mnkK, nx 4 2 4 10
BbIBOA M Knaccugukaums
[MocTaHOBKa OCHOBHbIX KpaeBbIX

3 | 38424 ANs NNHENHbIX ] > 2 4 8
anddepeHumanbHbIX ypaBHEHUI
BTOPOro nopsigka

4 O606wweHHbIE YHKLNN U 8 6 6 20
onepauuun ¢ HUMK

5 dyHaameHTanbLHoe peLleHne n 4 6 6 16
3agadva Kowum

6 KpaeBble 3agayvn onsa ypaBHEeHUM 6 6 16
ANNIMNTUYECKOro TMNna

7 | CneumanbHble yHKUMMK 4 2 4 10

8 | CmewaHHas 3agaya 4 8 6 18
WToro: 34 34 40 108

14. MeToan4yeckue ykasaHmsa Ans ody4arLWmMXca No OCBOEHUIO AUCLUMNIIUHDbI

Heobxoanmo nocne kaxgon nekummn pa3dbmpartb 1 0OcBanBaTb MaTepuan no ee Teme, Ans
nyyLero NoHMMaHusa YnTaTb PEKOMEHAOBAHHYK OCHOBHYIO M AOMNOMNHUTENBHYO NUTEpPaTypy,
rOTOBUTbLCS K MPaKTU4YECKOMY 3aHATUIO, pa3brpasi COOTBETCTBYHOLMIN TEOPETUYECKNIA
MaTepuarn, cucTeMaTU4eCcKn BbINOMHATbL AOMAaLLHME 3af4aHus, BbIMOHATD TEKyLmne
TECTUPOBAHUSA (KOHTPOSbHbIE PaboTbl) NO NPONAEHHOMY TEOPETUYECKOMY U NPaKTUYECKOMY
mMaTepuany

15. MMepeyeHb OCHOBHOW U [OONONHUTENbLHOM JNUTepaTypbl, PECYpPCOB MHTEPHET,
Heoo6XxoAuMbIX AN OCBOEHUSA OUCLUNIIUHBI (Criucok umepamypbl 0pOPMIISEMCS 8 COOM8ememeauu

¢ mpebosarusimu FOCT u ucrionb3yemcsi obuwasi ckeosHasi Hymepauyusi 0r1s1 ecex 8U008 UCMOYHUKO8)

a) oCHOBHas nutepaTtypa:

Ne n/n NcToYHMK

Brnagmmunpos B.C. C60pHUK 3aaay No ypaBHEHUSIM MaTeEMaTUYECKON (PU3MKK:
3agayvHuk / Bnagnmupos B.C., Muxawnnos B.I1., Muxannosa T.B., lWabyHnH M.U. —
Mocksa: dunamatnut, 2016. — 520 c. — CHOpHMK 3a4ay No ypaBHEHUSM

1 MatemaTuyeckon umamkm [OnekTpoHHbIM pecypc] / Bnagumupos B.C., Muxannos
B.M., Muxannosa T.B., lWlabyHmuH M.U. - M.: DUBMATJIINT, 2016. — ISBN 5-9221-
1692-3. — <URL:

https://www.studentlibrary.ru/book/ISBN9785922116923.html>.

Kapuesckun M. M. Jlekuumn no ypaBHEHUSM MaTeMaTUYECKON (OU3UNKN
[OnekTpoHHbIN pecypc] / Kapyesckun M. M. — 2-e uag., ucnp. — Cankr-lNeTepbypr:
Jlanb, 2016. — 164 c. — KHura u3 konnekuumn Jlanb — MatemaTtuka. — ISBN 978-5-
8114-2132-9. — <URL:




http://e.lanbook.com/books/element.php?pl1_id=72982>.

EmenbsaHoB B. M. YpaBHeHuss MaTemMaTndeckon punsmkun. MNpakTtukym rno peLleHuto
3agav [OnekTpoHHbIn pecypc] / EmenbsaHoB B. M., Peibakuna E. A. — 2-e uag,,
ctep. — CaHkr-leTepObypr: JlaHb, 2016. — 216 ¢. — PekomeHaoBaHO Y4ebHo-
MEeTOAMYECKMM 00 BbeOUHEHNEM NO YHUBEPCUTETCKOMY MOMUTEXHUYECKOMY
obpasoBaHuto B Ka4ecTBe y4ebHOro nocobus gna CTyaeHTOB BbICLUMX YH4EOHbIX
3aBegeHnn, obyvaroLmMxca No HanpaBneHMaM NOAroTOBKM « TexHudeckasa umamkay
n «lpuknagHas mexanuka». — KHura na konnekumm Jlanb — dusunka. — ISBN 978-
5-8114-0863-4. — <URL:

http://e.lanbook.com/books/element.php?pl1 id=71748>.

HekoTopble acnekTbl COBPEMEHHbIX METOO0B YpaBHEHU MaTeEMaTUYECKON PU3MKU
[OnekTpoHHbIN pecypc]: [yd4ebHoe nocobue] :/ BopoHex. roc. yH-T; [cocT.: J1.H.
JlaxoB n op.]. — ONEeKTPOH. TekcToBble AaH. — BopoHex: N3gaTenbckun gom BIY,
2016. — 3arn. ¢ Tutyn. OkpaHa. — CBoboaHbIN 4OCTYN U3 nHTpacetTn BIry. —
TekctoBble annbl. — Windows 2000; Adobe Acrobat Reader. — <URL.:
http://www.lib.vsu.ru/elib/texts/method/vsu/m16-223.pdf>.

Hepesuny U. B. MNpakTukym no ypaBHEHUSM MaTemMaTuyieckorn ousnkn [SNeKTPOHHbIN
pecypc]: yuebHoe nocobue / [lepesny N. B. — 2-e n3ga., ctep. — CaHkT-lNeTepbypr:
JlaHb, 2018. — 428 c. — KHura una konnekumm JlaHb — dusmnka. — ISBN 978-5-8114-
2601-0 .— <URL.:

https://e.lanbook.com/book/104942>.

0) gononHuTenbHasa nuTepartypa:

Ne n/n

MNcToYHUK

loptoHoB A.®. YpaBHeEHNA maTeMaTU4YeCcKon 13nKkn B npumepax u 3agadax. 2 /
A.®. loptoHoB. — MockBa: MUOU, 2008. — 528 c. (3BC «YHuBepcuteTckas
oubnuoTteka online»

http://biblioclub.ru/index.php?page=book&id=231600)

Cabutos K.b. YpaBHeHus matemaTtmyeckon omsmkn: y4ebHuk. — M.: dusmatnur,
2013. — 352 c. (OBC «YHuBepcuteTckasa bubnuoteka online»
http://e.lanbook.com/books/element.php?pl1_id=59660)

Brnagumupos B.C. YpaBHeHna matemaTudeckon gmamkun: y4ebHunk / Bnagummpos
B.C., XXapuHos B.B. — Mocksa: ®usmatnut, 2008. — 400 c. — YpaBHeHus
MaTtemaTnyeckon hmsnkm [NeKTpoHHbIN pecypc]: Yyeb. ansa By3os. / Bnagnmupos
B.C, >KapuHos B.B. - 2-e n3g., ctrepeotun. - M.: PUSMATJINT, 2008. — ISBN 5-
9221-0310-7. —

https://www.studentlibrary.ru/book/ISBN9785922103107.html

TpeHornH B.A. MeToabl maTemaTndeckon punankun: npaktukym / TpeHorvH B.A.,
HepocekuHa N.C. — MockBa: MUCuC, 2012. — 196 c. — MeToabl
MaTtemaTmyeckon omsnkm [SNeKTpoHHbIN pecypc]: npaktukym / B.A. TpeHoruH, U.C.
HepoceknHa. - M.: MMCuC, 2012. — ISBN 5-87623-611-1. —
https://www.studentlibrary.ru/book/ISBN9785876236111.html

Kownskos Hukonan Cepreesuny. YpaBHEHUS B YACTHbIX NPOU3BOAHbLIX
MatemaTumyeckon oumsmkn: yduebHoe nocobue ons cTyq. mex. -mat. u ous. ak. yH-
ToB / Kownskos H. C., MuHep 3. b., CmnpHoB M. M. — M.: Bbicwas wkona, 1970.
— 710 c.

TuxoHoB AHOpen Hukonaesuny. YpaBHEHUA MaTeMaTUYECKON Pr3nKK : y4eOHMK
ansa crtyg. oms.-mat. cneumansHocTen yH-toB / A.H. TuxoHos, A.A. Camapckun ;
Mock. roc. yH-T um. M.B. JlomoHocoBa .— 7-e usg. — M. : i3g-Bo Mock. yH-Ta :
Hayka, 2004 .— 798 c. : un., Tabn. — (Knaccnyecknin yHMBepcuTeTCKkM y4ebHuk /
pencos.: B.A. CagosHunumi (npegd.) v ap.]) .— Bubnuorp.: ¢.791 .— lNpeam. ykas.:
c.792-798. — ISBN 5-211-04843-1. — ISBN 5-02-033599-1




NnbuH A.M. YpaBHeHua maTtemaTmnyeckon pusnkn: yuebHoe nocobue / UnbuH A.M.
— Mocksa: dusmatnut, 2009. — 192 c. — YpaBHeHMss MaTeMaTU4ECKON PU3NKN

7 [QnekTpoHHbIN pecypc] / UnbnH A.M. - M.: DUSMATIINT, 2009. — ISBN 5-9221-
1036-5. — 8

<URL:https://www.studentlibrary.ru/book/ISBN9785922110365.htmI>.

B) MH(POPMaALIMOHHbIE 3NEKTPOHHO-06pa3oBaTesibHble pecypchbl (0duLmanbHbie pecypcol
NHTEPHET)™:

Ne n/n Pecypc

1. www.lib.vsu.ru — 3HB BI'Y

2. http://e.lanbook.com/ - 3BC «J1aHb»

3. http://www.book.ru/ - 96C «Book.ru»

* Bnavane ykasbiBaoTca OBC, ¢ koTopbiMy umeroTcsa pgorosopa y BIY, 3atem OTKpbITble 3MNeKTPOHHO-
obpasoBaTtenbHble pecypcbl, OHNanH-kypcbl, YMK

16. lMepeyeHb y4yeOHO-meTOOMYECKOro obGecneyvyeHUss ANA CaMOCTOATENIbHOM pPaboThbl
(y4ebHO-Memodudeckue pekoMmeHdayuu, rocobusi, 3adayHUKU, MemoOu4YeCcKUe yKa3aHusi M0 8bIMOSTHEHUIO
rpakmu4eckux (KOHMPOIbHbIX), Kypcoabix pabom u dp.)

17. OOpasoBaTtefibHble TEXHOJNIOrMW, UCNONb3yeMble MNpU peanu3auum Yy4yebHOWM
OUCUMNNUHBbI, BKMOYaA [AOUCTaAHUMOHHble obOpa3oBaTenbHble TexHonorum (OOT),
3neKTpoHHoe obyyeHue (30), cmewaHHoOe 0Gy4eHune):

Mpw peanusauumn AUCUMNIVHBLI MOTYT NPUMEHSITLCS 3NEeKTPOHHbIE 06pa3oBaTeNbHbIe
TexHonornm Ha 6ase nopTana edu.vsu.ru Ansi OCBOEHUS NNEKLMOHHOro maTepuana, ans
npenocTaBneHns JoMallHUX 3a4aHui Ans NPOCMOTPa U OLIEHKU npenodasaTtenem, ans
NpoBeAeHNst TEKYLLLEro KOHTPOSS U TeKyLLen aTTecTauumu.

https://edu.vsu.ru/course/view.php?id=9819
OneKTPOHHbIE CpeacTBa ANs NPeACTaBNEHUs Npe3eHTauun

18. MaTepnanbHoO-TeXHU4YeCKOe obecneyeHme QUCLUNIINHDI:

NekumoHHas aygouTopusi, [ocKa, Yy4yebHas nutepaTypa, 9reKkTpPOHHble cpeacTea Aans
npeacTaBneHns npeseHTauunm

19. OueHo4Hble cpeaAcTBa ANs NpoBeAeHUs TeKyLen U NPOMEeXYyTOYHON aTTecTalun

MopAOoK OLEHKN 0CBOEHMS obydatowmnMmmcs y4ebHoro matepuana onpenenseTcs
coepXxaHMeM crneayLwmnx pasaenos ANCUMNIIMHBI

HanmeHoBaHue
NHaunkaTop(bl)
I'rl\;gl'l Vl%a?/fll'lej'lrll/lal-lbl KOMne;)eHu'm( LOCTUXKEHWS OLeHouHble cpeacTBa
A (ML(l)ﬂynﬂ) KoMneTeHuunn
1.1-1.8 OlK-1.1 KM
B 2.12.8 OMK-1 OrMK-1.2 KM
I OMK-1.5 KM
MpomexyTouHas aTTecTaums nelrzl?ae;;fg&%oecw
(bopMa KOHTPONS - 3K3aMeH ARl




20 TunoBble OLEHO4YHble cpeAcTBa M MeToAMYECKUMe MaTepuanbl, onpegensioLwme
npoueaypbl OLueHUBaHUA

OueHKa 3HaHUK1, YMEHUI N HABbIKOB, XapakTepuaytoLiasi aTansl PopMMpoBaHNSA KOMNETEHLMI B
pamMKax U3ydeHns AUCLMNIIMHBI, OCYLLLECTBASETCH B XOA4e TEKyLLEN N NPOMEXYTOYHON
aTTecTaumn.

20.1 TeKywWMIN KOHTPOJb YCNeBaeMoOCTH

TekyLlas aTTecTaumst NPoOBOAUTCA B COOTBETCTBMM C [MONoXeHeM O TekyLlen atTectaumm
obyyvaroLmxcs nNo nporpammMam BbicLLero obpasoBaHusi BopoHexckoro rocyaapCTBEHHOro
yHuBepcuteTa. Tekylas atrectaums nposoanTca B opme(ax) NMCbMEHHOro onpoca u
KOHTPOSbHbIX paboT. Kputepun oueHnBaHnsi NpUBEAEHbI BbILLE.

20.2 NMpomexyToyHasa aTrecTauus

MpomexyTo4Has aTTecTauus NPOBOANUTCS B COOTBETCTBUM C MNONOXEHNEM O NMPOMEXYTOYHOM
aTTecTaumm oby4aroLmMxcs No NporpamMmmam BbiCLLErO 06pa3oBaHus.
KOHTponbHO-n3MepuTenbHblie MaTepurarnbl NPOMEXYTOYHOW aTTecTauuy BKo4YatoT B cebsl
TeopeTnyeckme BOnpoChl, MO3BOSSAOLLNE OLEHUTb YPOBEHb NOMYYEHHbIX 3HaHWIA. Mpu
OLIEHMBaHUN UCMONb3YHTCH KaYeCTBEHHbIE LUKalbl OLEHOK.

Heobxoaumo 3HaTb, yMeTb 3anucaTth M peLlaTb OCHOBHbIE KNacChbl ypaBHEHUI MaTeMaTU4ECKOM
du3unkn. BnageTtb A3bIKOM OYHKLMOHASbHBIX NPOCTPAHCTB, OrnepaTopoB, (PYHKLNOHAMOB,
06006LWEHHBIX PyHKUMIA. YMEeTb pelwaTb 3agayun Kowwn ona ypaBHeHUn konebaHui un
TEennonpoBoAHOCTU. YMeTb pelwaTb 3agady Wtypma-JinyBnnnsa,a Takke kpaesble 3agayu ons
ypaBHeHus Jlannaca u lNyaccoHa B NpsMOYrofnbHUKe, KpyroBOM/KOSbLIEBOM CEKTOPE, LUapOBOM
cermeHTe. BnageTb OCHOBHbIMU NpuéMammn paboTbl CO cneudyHKLUNAMH.

Kpntepumn oueHok:

OTnunyHo — noapobHble N 6e30WNB0YHbIE OTBETHI HA OCHOBHbIE M AOMNOJTHUTENBHbLIE BOMPOCHI.
XopoLo — nogpobHble OTBETLI HA MOCTaBMEHHbLIE BONPOCHI C MENKNMM OLLIMOKamu.
Y[0oBNeTBOPUTENBHO — HEYAOBNETBOPUTESNbHBIE OTBETHI HA OAMH U3 OCHOBHbIX U HEKOTOPbLIE
AOMNOJTHUTENbBHbLIE BOMPOCHI.

HeynoBneTBoOpuUTENbLHO — NIIOX0E 3HaHWE MaTepuana, HeyaoBNeTBOPUTENbHbIE OTBETLI Ha
OONbLUNHCTBO NOCTABIIEHHbIX BOMPOCOB.

I'Ipowle>|<yTqua;| artTectaumda no gucumnniinHe ocylecTBlideTcd C NOMOLBbIO Ccrieayrwmnx
OLUEeHO4YHbIX CpeacCTB:



[NepeyeHb BONPOCOB K 3K3aMEHY:

1. Knaccudukaums ypaBHEHUN B HAaCTHbIX MPOU3BOAHbLIX 2-r0 nopsgka ¢ AByMS
He3aBUCMMbIMU NepeMeHHbIMU. KaHoHMYeckast opma ypaBHEHNUN.

2. lNpuBeneHne K KaHoOHMYecKoMy BUaYy andpepeHumnanbHbiX YpaBHEHUA B HaCTHbIX
NPON3BOAHbIX 2-r0 NOpsiAKa C ABYMS HE3aBUCUMbIMU NEPEMEHHBLIMN.

3. KaHoHuyeckue popMbl NIMHENHLIX YPaBHEHUN C MOCTOSAHHBIMU KO3 MLNEHTAMMU.
YacTHble MeToabl HaxoXaeHus obLero peleHnsa KaHOHNYECKON hopMbl.

4. PeweHuve 3agayn Kown ang ypaBHEHUM B YaCTHbIX MPOU3BOAHbIX 2-r0 Nopsika ¢ ABYMS
He3aBUCUMbIMU NepeMeHHbIMN.

5. YpaBHeHUs ¢ YaCTHbIMU NPOM3BOAHBIMU B PU3NYECKUX 3aadax Ha npumepax

konebaTenbHbIX NpoLeccoB, Anddy3nm n TeNNONPOBOSHOCTU, CTaLMOHAPHbIX

npoLEeccos.

lMocTaHoBKa HayanbHbIX M KpaeBblX 3af4ay 4515 ypaBHEHUWN MaTeMaTU4eCKon (OU3NKM.

3agada Kowwu. 3agava LWTtypma — Jinysunns.

KOoppeKkTHOCTb NOCTAHOBKKU 3a4a4 MaTeMaTUyYeCKOn OU3NKN.

3agava Kowwu ana ogHOMepHOro 0gHOPOLHOro U HEOQHOPOAHOMO YpaBHEHMUS

Hanambepa. ®opmyna Janambepa. MpuHumn Oioamens.

10.MeTog Janambepa ona nonynpsmMon U KOHEYHOro OTpe3Ka.

11.0OpToroHanbHble cuctembl oyHKUMA. 3agada Wtypma-Iinysnnng ans o6bIKHOBEHHOIO
AnddepeHLmanbHOro ypaBHeHWs, CNEKTP COBCTBEHHbIX 3HA4YeHUI, COBCTBEHHbIE
JOYHKUMM N UX CBOMCTBA.

12.CmelwaHHada 3agada ons 0QHOMEPHOro BOSTHOBOIO YpaBHEHNSA C OAHOPOLHbLIMUN
rpaHnyHbIMK ycrosusimun. Metog ®dypebe.

13.CmelwaHHaga 3agada onst 0O4HOMEPHOro ypaBHEHMUS TEMMONPOBOAHOCTU C OAHOPOLHLIMU
rpaHn4YHbIMK yenosusamun. Metog ®dypebe.

14.PelweHne cMmellaHHOW 3a4a4u Ang ogHOMepPHOro HeOAHOPOLHOro BOMTHOBOIO ypaBHEHUS
C HEOQHOPOAHBIMU rPaHUYHBIMU YCNOBUAMU METOLOM pasfeneHns nepeMeHHbIX.

15.PelweHne cMmellaHHoOM 3agauun Ang ogHOMEPHOro HEOAHOPOAHOIO YpaBHEHUSA
TEennonpoBOAHOCTN C HEOAHOPOLHLIMWU MPAHNYHBIMUK YCIIOBUSIMU METOLOM pasfeneHuns
nepeMeHHbIX.

16.PasgeneHune nepemMeHHbIX B ypaBHeHUAX Jlannaca v 'enbmronbLua B NpSMOYrofibHoOn
obnacTu npu peweHnn 3agad Qupunxne n Henmana.

17.PelweHne nepBon 1N BTOPOW KpaeBbIX 3afay AN Kpyra MeTogoM pasgeneHuns
nepemMeHHbIx. lNpencraBneHve peleHns B Buae nHterpanos [lyaccoHa n JuHw.

18.HaxoxaeHve rapMOHNYECKON (PYHKLMM B KOSbLE U KPDYTOBOM CEKTOPE METO40M
pasgeneHus nepeMeHHbIX.

19.PeLweHne 3agaun o konebaHnax npsaMoyronibHon membpaHbl MeToaom dypbe.

20.MpumeHeHne onepaLmoHHOro MeToaa (MHTerpansHoro npeobpasoBaHus Jlannaca) npu
pelwweHnn andpdepeHynanbHbIX ypaBHEHUN B YaCTHLIX MPOU3BOAHbLIX 2-r0 nopsaka
rmnepbonnyeckoro n napabonnyeckoro TUMoB.

21.MeToa byHKUMKM ['prHa NpY peLLEHNN ypaBHEHUI ANANATUYECKOTO N Napabonmnyeckoro
TUMOB.

22 [lenbTa-dyHKUUA N ee CBOUCTBA.

23.CowcTtBa oyHKUMK [puHa.

24 . ®opmynebl [puHa.

25.Pewenve 3agaum Oupuxne gnga kpyra n nonynnockocTy MeTogoM oyHKuum ['puHa.

© o N O



26.3aga4va Kowwu ana ogHOpOAHOro ypaBHEHUSA TENSIONPOBOAHOCTU U peLleHne ee C
nomoLupbo yHKUMK ['puHa (dpopmyna Nyaccora).

27 .PeweHune 3agaun Kown ansa ypasHeHus [Janambepa MeToaoMm crycka B 2-X MEPHOM
npocTtpaHcTee (popmyna lNyaccoHa).

28.0cHOBHble 1 0600LLeHHbIe yHKUMK. CBONCTBaA 0606LEHHbIX (DYHKUUI U AENCTBUS Hag
HuUMK. [enbta-pyHKums [upaka n ee cBoncTBa.

29.[lenbTaobpasHble nocnegoBaTenbHoCcTU. Mamma- n 6eta- pyHkunn. OnpegeneHuns un
OCHOBHble CBOWCTBaA.

30.YpaBHeHue beccensa. dyHkumm Beccensa nepsoro poga n nx ceonctaea. OyHKUUK
beccens BToporo nopsigka un Ux IMHENHast HE3aBUCUMOCTb.

31.06wwee pelwweHne ypaBHeHna beccenst Ana Npom3BOSibHbIX 3HAYEHUIN NHOEKCA.
PekyppeHTHble cooTHowweHnA ans yHkunn beccena. dyHkumn beccens nonyuenoro
nugekca. dyHkumn beccens 3-ro poga. YpaBHeHne beccens ¢ napameTpom.

32.MogundvmumpoBaHHble pyHKLMK Beccens 1-ro u 2-ro poga. 3agava LWtypma-Ilynsunns
ans ypasHeHunsa beccens. Psagbl ®Pypbe-beccens n uHuw.

33.MonuHomebl Jlexxangpa. ®opmyna Pogpura. MHterpan LWnednu.

34.PekyppeHTHble COOTHOLWEHUS Ansa nofiMHoMmoB Jlexangpa. OpToroHanbHOCTb NOSIMHOMOB
INexangpa. Pag dypee-flexangpa. NpucoeamHeHHble yHKUnK Jlexxangpa.

35.Cepudeckue dyHkumn. MNpounssogsawas yHKUNA nonMHoMoB Ipmuta. dopmyna
Pogpura.

36.PeKkyppeHTHble COOTHOLIEHUS AN NonnMHoMoB IpMmuta. OpTOroHanbHOCTb NOSIMHOMOB
OpmuTa. Pag dypbe-OpmuTa.

37.PeweHune 3agaym o konebaHusix Kpyrrnon membpaHbl MeTogom dypbe.

38.PasgeneHne nepeMeHHbIX B ypaBHeHUM Jlannaca B UMnNnHApUYeckon cncteme
KoopauHar.

39.Pa3geneHune nepeMeHHbIX B ypaBHeHUN [TenibMronbLa B NONSAPHbIX KOOpAUHATaX.

40.PeweHne 3agaymn o6 ocTbiBaHUM LnuHapa metogom dypbe.

41.PasgeneHve nepemMeHHbIX B ypaBHeHUAX Jlannaca v 'enbmronbLa B cpepunyeckmx
KoopanHaTtax. PeweHune 3agaymn o6 ocTeiBaHUM Wwapa metogom dypobe.

42.Pa3geneHune nepemMeHHbIX B ypaBHeHun LWpeguHrepa. JINHeNHbIN rapMOHUYECKUI
ocumnnatop. Potatop. [ABMXeHWe 3nekTpoHa B KyJTOHOBCKOM Morsie.

43.TTOHATNE O HENMMHEWHbIX YPaBHEHUSX MaTeMaTUyYeCcKon onsmnke.

44 MeToa KOHEYHbIX pas3HoCTeN Ansa peweHna 3agayum Qupuxne.

45.MeToa KOHEYHbIX pa3HOCTeN A5 YypaBHEHUSA TENIONPOBOAHOCTMU.



20.3 MNepe4yeHb NpaKTU4YECKUX 3ad4aHUN

u, =u, +exp(t)sinx

u(x,0)=sin3x + 7 + 3x

u(0,t) = u(z,t)=4r

u,(0,t)=-rx
2| u =u, +exp(r)cos2x -2 u()c,0)=2<:os3x+x2 — X x{ )_
uy(m,t)y=r
. 3x . X
3 |u, =u, +exp(3t) sm; u(x,0)= 3sm5 +27+mx u(0,0)=2ru,(7,t)=n
~9cosSY 2_ 0,t) =2
4w =u +exp(3t)cos£ u(x,0) =2cos ; 2+ 27 uy (0, )_ v
2 -z U(ﬂ',t) =7
5 | u, =u, +exp(t)sinSx u(x,0)=sinx +3 7 —2x u(0,0) =37 u(rz,t)=r
u,(0,t)=rx
6 | u, =u, +exp(t)cos3x+2 | y(x,0)=cosx — X% + 1 uigﬂ,ti .
.X . 3x
7 | u =u, +exp(t)s1n§ u(x,0) :sm?+47r+7zx u(0,0)=4r u (z,t)=r
3x X
8 | u, =u,+exp(2t) cos; u(x,0)= COSE +3x-27 u,(0,0)=3u(z,t)=r
. u(x,0)=sin3x + 7 +3x
9 | u,=u,+sintsmn2x u, (x,0) =0 u(0,t)=rm u(z,t)=4r
- 2 _ 0,)=—
10 | u, =u,, +costcos2x—2 u(x,0) = 2c083x + x” —mx ur(0,0) =7
u;(x,0)=0 u(m,t)y=r
. X
|y =uy +singsinsy | MEOTINFITER 0 = 2ru (=
2 0, (x,0)=0
—cos X 2_
. ) . . u(x,0)=2cos 5 2mx+ 2w u (0,6) =27
Uy = U,y +COS tcosg o (.t =7

u;(x,0)=0




u(x,0)=sinx+3 7 —2x

13 | Uy =y, +sintsinSx 4, (x,0) = 0 u(0,0)=3r u(z,t)=n
=cosx —x° 0,£) =
14 | uy =u,, +costcos3x+2 u(x,0) = cosx —x" +mx uy(0,6)=7
ur(x,0)=0 uy(m,t)=-7
u(x O)—sin3—x+47r+7zx
15 utt=uxx+sintsinE A u(0,0)=4r u (zm,t)=rn
2 1, (,0) = 0
3 u(x,0)=3x-2rx
X
16 utt:uxx+cos2tcos7 ut(x,O)zcos; u(0,0)=3 u(z,t)=n
.. u(x,0)=7+3x
= 0,t) = 1) =4
17 | u, =u, +sintsin2x 4, (x,0) = sin3x u(0,t) =7 u(z,t)=4r
—x? - 0,0)=—
18 | u, =u, +costcos2x—2 u(x,0)=x" —mx uy(0.0) =7
u;(x,0)=2cos3x u(m,t)y=rm
3 u(x,0)=27 +mx
: . 3x
19 | uy =u,, + s1n3tsm7 4, (x.0) =3sin; u(0,0) =27 u,(m,t)=n
— 2
N u(x,0)=-"22m+2x" —n u,(0,) =27
20 | uy =uy, +C0OS3tcos 3x B
2 u, (x,0)=2cos— u(z,t) =—n
2
u(x,0)=3r-2x
21 | uy =uy, +sintsinSx (x0) u(0,t) =37 u(n,t)=n

u;(x,0) =sinx

20.4 TecTOBbIE 3ag4aHuA.

Tekywas atrectaums Ne 1

1. PeweHune 3agaun Kown ans BonHoBOro ypasHeHnsa metogom danambepa.
MonybeckoHe4vHasa cTpyHa. 3akpenneHHbIn U cBODOAHbIN KpaW.
2. PeweHuns kpaeBbIx 3agay Ansg BOSIHOBOro ypaBHeHNA metogom ®dypbe. Criyvan

3aKpernyieHHbIX KOHLOB CTPYHbI.

Tekywas atrectauums Ne 2

BbiBog ypaBHeHus Jlannaca B UMNMHOPUYECKMX KOOpANHAaTaX.
2. XapakTepUCTUKN U YCITOBUSI HA XapaKTepucTukax anst AByMepHOW CUCTEMBbI

YpaBHEHNN aKyCTUKN.




20.5 MNepe4yeHb 3agaHMN ANA KOHTPOJbHbLIX PaborT.
KoHTponbHo-uameputenbHbIn matepuan Ne 1.

1. PewnTb ypaBHeHue:
up = 24u,0 =r < 3,t € (0,0),u(r,0) =9 —r%u(3,t) =0;

2. Hantn obwee pelieHme napabonmyeckoro ypaBHeHUS:
Uy + Ay + A1ty +uy —2uy, =0

KoHTponbHO-n3mMeputenbHbin matepuan Ne 2.

1. PewwnTtb ypaBHeHHME:
Uy = 4, x € (0,2),t € (0,00), ulx,0) = sin® (2rx) — sin(4mx),u(0,t) = u(2,t) = 0;

2. Hantun obLiee pelleHne annmnTU4eCcKoro ypaBHeHUs:
Uy + 20y, + Sy, = 0.



NIUCT COrNMACOBAHUN

PABOYAA MPOrPAMMA YYEEHOW OUCL/MINHDI

HanpaesneHnue/cneyunansHocTb 03.03.03 Pagmnodumsuka

Oucumnnnia 51.0.20 MeToabl MaTeMaTU4eckon dnsnku

Mpodunb nogrotoBkn Pagmodunanka n anekTpoHuka.

dopma oby4veHus o4Has

Y4yebHbin rog 2024/2025

OTBETCTBEHHbIN UCMONHUTEND

3aBeayowmm kapegpon mateMaTn4ecKomn

U3MKN N NHPOOPMALMOHHBIX TEXHOMOTUI ool Mepecenkos C.A. 28.06.2022

cnonuutenu

lNpodeccop kaenpbl MaTteMaTU4ECKON

POU3NKN N NTHPOPMALMOHHBIX TEXHOSOTNI YepHos B.E. 28.06.2022
.20

OormkHOCMb, rnodpasdesneHue noodnucek pacuwughposka nodnucu

COIMACOBAHO

Kypatop OOIl

No HanpasfieHuo/cneymansHOCTH .20

noodnucek pacuwiughposka nodnucu

HavanbHuk otgena obcnyxumsanms 3HB .20

nodnucek pacuwughposka nodnucu

Mporpamma pekomeHaoBaHa Hay4yHO-METOANYECKMM COBETOM hM3NYECKOro (hakynbTeTa,

npoTokon Ne 6 ot 27.06.2022r.




