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PABOYAS MPOrPAMMA YYEEHOW ONCLMNNUHDI

51.0.20 MeTtoabl maTemMaTu4yeckom U3nKu

1. Kog ¥ HauMeHOBaHMe HanpaBlieHUs NoAroToBKU/cneunanbHOCTH:
03.03.03 Paguodusuka

2. NMpodnnb noaroTroBku/cneymnanmsaumna:_ Pagnodusnka, SNEKTPOHMKA U

MHGOKOMMYHMKALIMN.

3. KBanudukauums (cteneHb) BbINyCKHUKA: 6akanasp
4. dopma obyyeHUs: oyHas

5. Kachenpa, orBevarwan 3a peanmsaumio aucumnnumibl: 0803 kadeapa maTemMaTU4eCcKou

DOU3NKN N NHDOPMALIMOHHBLIX TEXHOJ10TUN

6. CoctaBuTenu nporpammbl: YepHos Bnagncnae EBreHbeBuY, JOKTOP PU3MKO-

MaTeMaTUYeCKMX HayK, AOLEHT, Npodeccop.

7. PekomMeHpgoBaHa: Hay4yHo-MeToAMYECKMM COBETOM bumamndeckoro dakynbTeTa,
npoTokon Ne ot 23.05.2025r.

8. YuebHbIn roa: 2027/2028 CewmecTp(bl): 5



9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Lienamu ocBoeHus y4ebHOoM ANCLUUNIINHBI ABASKOTCS:

- (hopmmpoBaHue npeacrasneHnin o guddepeHumnanbHbIX YypaBHEHNAX B YACTHbIX
NPOM3BOAHbIX, METOAAX OTbICKAHUA X PELUEHUN N CBONCTBAX 3TUX PELUEHUN;

- 3HaKOMCTBO C COBPEMEHHbBIM MaTeMaTUYECKNM A3bIKOM (Hanpumep, 0606LLEHHBIX
YHKUMA 1 NPOCTENLLMX NOHATUN PYHKLMOHANBHOrO aHanmnsa) u ymeHne opmMynmpoBaTh Ha
HEM 3aJau4n COBPEMEHHbIX €CTECTBEHHbIX HAayK U TEXHOMOMH,;

- BOCMUTaHWe obLen MaTeMaTuyeckon KynbTypbl, pasButne MaTeMaTuyeckon NHTynumm
N NOHUMAaHNA MecTa 1 ponv MaTeMaTU4eCcKon PU3NKN B cMCTeMe MaTeMaTUYECKNX HayK;

- (bopMMpOBaHNE NTIUYHOCTU CTYAEHTa, pasBuUTUE ero MHTenneKkTa, CnocobHoCTEN K
NOrM4YecKoMy 1 anropuTMUYECKOMY MbILLIFIEHNIO.

3agaym y4ebHoON AMCUNNANHBI:

- OCBOEHME aHANUTUYECKNX (TOUHBIX U MPUBMAMKEHHBIX) U YNCIIEHHBIX METOA0B peLLEeHUs
NMHENHbIX U HENMUHENHbIX YPaBHEHUIN B YACTHbIX NPON3BOAHbLIX, BO3HMKAIOWNX B 3ada4vax
COBPEMEHHbIX €CTECTBEHHbIX HaYK U TEXHOMOIN;

- AeMOHCTpaums 3pPeKTUBHOCTM METOA0B MaTeMaTUYECKON OU3NKN KaK OQHOMO 13
CpencTB MaTeMATMYECKOro MOAENMPOBaHUS, a Takke ponm MaTeMaTUKL B MPUKNaaHbIX
nccnenoBaHusix.

10. MecTo y4ye6HOM AncuunnuHbl B cTpykType OOIT:

Bxoaunt B Mogynb «MatemaTtuka» obsizatenbHom Yactn b1. MayueHne ancumnnmHbl
npoBoauTCA Ha 6ase obLMX KypCcoB (MaTeMaTUYECKNN aHanus, aHanuTuyeckas reomeTpus,
NHenHasn anrebpa, BEKTOPHbIA N TEH30PHbIN aHanu3, anddepeHunanbHble ypaBHEHNUS) C
y4éTom TpeboBaHW K YPOBHIO NOArOTOBKM, HEOOXOANMbIX A4S151 OCBOEHUSA OCHOBHOW
obpasoBaTtenbHoOn nporpamMmmel. JucunnnmHa senseTca npeflecTByowen ansa Kypcos
3MEeKTPOANHAMUKN, KBAHTOBOW TEOPUN, CTAaTUCTUYECKON (PU3MKU, (PU3NKM CNITOLLHBIX Cpef,
PU3MKM TBEPAOro Tena, PU3nKM BOSTHOBLIX SBMEHNA, TEOPUM TEMSO- N MacconepeHoca.

11. MNMnaHupyembie pe3ynbTaTbl 00y4YeHUA MO AucuUnNuMHe/Moaynio (3HaHUA, YMeHUSA,
HaBbIKK), COOTHECEHHbIe C NNaHMpyeMbIMU pe3ynbTaTaMyM OCBOEHUS obpa3oBaTeribHOW
nporpamMmbl (KOMNETEHUUSAMU) U MHAMKATOPAMUN UX AOCTUXKEHUS:

Kon HassaHue Koa(bl) NHankaTop(bl) lMnaHupyemblie pesynbTaTtbl
KOMMeTeHLMM 06y4eHUs

Ol | CnocobeH OlK- | Bnageet 3HaHUAMM [eMOHCTpupyeT 3HaHUA

K-1 | npumeHsTb 1.1 dyHAAMeHTabHbIX dyHOAMeEHTarbHbIX 3aKOHOB
6a30Bble 3HaHMS pasgerioB MaTeMaTyKy, MPUPOAbI M OCHOBHBIX
B o6nacTu HeoBX0AMMBIX Anst HU3NYECKUX 1
DU3NKM U pPeLLEeHVS TUMOBbIX MaTeMaTU4eCKIX 3aKOHOB.
paanousnkm n NpodecCroHanbHbIX
MCMoNb30oBaTh 3apauv.
ux B OMK- | OueHuBaeT rpaHuLbl MpumeHsieT duranyeckme
npoceccmonans | 4 5 MPUMEHUMOCTU W 3aKOHbI 1 MaTeMaTnyeckvie
How ncronb3yet MeToAbl ANS pelueHust 3a4ay
ACATENBHOCTH, B MaTeMaTU4eckue MOAENW, | TEOPETUYECKOTO W
TOM Hucre B HeobXxoauMble NS NPWKNaZHOro xapakTepa.
ccpepe 5 PELLEHS TUMOBbIX
feaarornieckomn NpodecCroHanbHbIX
[EesTenNbHOCTH

3agau.




OlK- | YmeeT oueHuBaTb rpaHuubl | icnonb3yeT NonoxeHns,

1.3 NPUMEHNMOCTH 3aKOHbI 1 MeToabl
NCnonb3yeMblx €CTECTBEHHbIX HayK Anis
MaTemMaTUYECKMX MOAENEN | PELLUEHNSA NHXEHEPHbIX 3a4a4
npu peLleHnn TUNOBbIX B chepe npoheccrnoHanbHon
npodeccnoHanbHbIX AeATENbHOCTN.
3agau.

OlK- | Bnageet 6a3oBbiMU Mpwn peLlueHnn NnpakTn4ecKnx

1.5 3HaHMsIMKM B obnacTu 3aga4 1 CTPYKTYpupoBaHUK
dunaunkun konebatenbHo- €CTeCTBEHHO-Hay4YHOW
BOJSTHOBbIX SIBIEHUI U MHdOpMaLUKM NCXOaUT U3
NPUMEHSIET UX B COBPEMEHHbIX KOHLIEMLINIA U
npodeccnoHanbHOW AOCTUXKEHUN €CTECTBEHHbIX
AEeATENbHOCTU. HayK.

12. O6bemM AMCUMNVHBLI B 3a4eTHbIX eanHULUax/yac. (s coomeemcmeuu ¢ y4ebHbIM MIaHoM) —

4/144.

Popma NPOMEXYTOYHON aTTeCTaLMUM (3avem/sxk3ameH)- IK3aMeEH

13. TpyaoemkocTb No BuAam y4yebHomn paboTbl

TpyooemMKoCTb
Mo cemecTpam
Bua yu4ebHon paboTbl Bcero
5 cemecTp
AyOuTOpHbIE 3aHATUS 68 68
nekumm 34 34
B TOM
i npakTn4eckne 34 34
yucne:
nabopartopHbie 0 0
CamocTtosaTenbHas paborta 40 40
B TOM 4uncne: Kypcoasi paborta 0 0
(MpoeKT)
dopma NPoOMeEXYyTOYHOWN aTTecTaumm 36 36
(3k3ameH — 4ac.)
WToro: 144 144
13.1. CopepxaHue ANCLUUNNUHDI
n/n Peannsauus
pasgena
ANCUUNINHBI
HavmeHoBaHuve
CopepxaHue pasgena UCUUNIIMHGI C MOMOLLbIO
pasgena gUCUUnIIvHbI y
OHIanH-
Kypca, QYMK
*
1. Jlekunn
1.1 \ HekoTopble NOHATUSA U \ ToyeyHble MHOXecTBa B R". Knaccbl pyHKUNA.




npeanoXxeHns Teopum
MHOXECTB, Teopun
dYHKLNA 1 Teopumn
onepaTopoB

MpoctpaHcTBa PyHKUMI. [Mnb6epToBbI
npocTtpaHcTea. OpTOHOPMasibHbIE CUCTEMBI.
MonHoTa. basuc. JluHenHble onepaTopsbl K
dyHKUMOHanbI. Agpo n obpas. ObpaTHbIN
onepartop. OrpaHnyeHHbIe onepaTopbl.
JInHeNHbIe ypaBHEHUSI. QPMUTOBbLI ONepaTopsbl.

1.2

OcCHOBHbIe ypaBHEHUS
MaTeMaTU4eCKON
dom3KKN, UX BbIBOA U
Knaccugukauma

YpaBHeHue konebaHui. YpasHeHne anddysmm
n TennonposogHocTu. CTaunoHapHoe
ypaBHeHue. YpaBHEHUS rasorMapoguHaMmnkn n
TennomaccornepeHoca. YpasHeHne Makcsenna.
YpaBHeHue WpéauHrepa. Knaccudpumkaums
ypaBHEHNIN B TOYKe. XapaKkTepuctmyeckume
NOBEPXHOCTU (XapakTepucTunkn). KaHoHN4ecKnn
BUA YPaBHEHWI C OBYMSI HE3aBUCUMbIMU
nepeMeHHbIMU (3NNUNTUYECKUNA,
rmnepbonn4ecknin, napabonn4eckun).

1.3

lNocTaHoBKa
OCHOBHbIX KpaeBbIX
3a4a4 Ans NUHEemnHbIX
AndodoepeHumarnbHbIX
ypaBHEHUN BTOPOro
nopsigka

Knaccudgukauus kpaeBbix 3agad. 3agava
Kowwu. KpaeBagda 3agava onga ypaBHeHUN
annunTuyeckoro Tuna. CmelwaHHasa 3agava.
[pyrue kpaeBble 3agavn. KOppekTHOCTb
NOCTaHOBOK 3a4ay MateMaTuyeckomn n3snKu.
Teopema Kowwmn-Kosanesckon. Knaccudeckme m
0600LEHHbIE PELLEHUS.

1.4

O000LEeHHbIe
dYHKUMKM 1 onepaunn
C HUMU

MpocTtpaHcTBO D OCHOBHBLIX M D’ 0600LWLEHHBIX
dyHKuM. HocuTenb 0606LWeHHON yHKLUNN.
PerynsapHble n CMHrynsipHble 0606LLEeHHbIE
dyHKUMN. 3aMeHa nepeMeHHbIX B 0600LLEeHHbIX
dyHKUMAX. YMHOXEHNE 0006LLEHHBIX OYHKLINNA.
MponsBogHble 0606LeHHON yHKLMK. [Tpsimoe
npounsseneHne n cBépTka 06006LLEHHbIX
dyHKUMIA. [TPOCTPaHCTBO S OCHOBHbIX (PYHKUUN
n S’ 0600LEHHBIX PYHKUMI MELMEHHOrO pocTa
S'. MNpeobpasoBaHne Pypbe OCHOBHbIX
dyHKUMA N3 S 1 0606 EHHbIX PYHKUUN 13 S'.
CsowcTea npeobpasoBaHnga dypbe.
[MpeobpasoBaHne Pypbe CBEPTKMU.

1.5

dyHOoameHTansHoe
pelleHve 1 3agada
Kowwum

O600LLEHHbIE pEeLUEeHUsT IMHENHbIX
AnddoepeHumarnbHbIX YpaBHEHUN.
dyHOaMeHTarnbHble peLleHns NUHENHbIX
AnddepeHumarnbHbIX onepaTopos. YpaBHEHUS
c npaBown YacTtblo. A50). 6. dyHOameHTarnbHoe
peLleHne onepaTopoB TENNONPOBOAHOCTH,
BOSIHOBOrO, Jlannaca v 'enbmronbua.
[MoBEPXHOCTHbIE N OObEMHbLIE BOMHOBLIE
noteHuymansl. O6obLweHHas 3agayn Kowmn ana
BOJSTHOBOrO ypaBHeHuUA. PacnpocTpaHeHune
BOJSTH. ncppy3snsa BonH 1 npuHumn NonreHca.
[MOBEPXHOCTHBIV 1 OOBEMHbLIN TEMMOBOM
noteHuyman. ObobuweHHasa 3agayum Kowmn ansa
ypaBHEHNA TENIONPOBOAHOCTN.

1.6

Kpaesble 3agayuun gna
ypaBHEHWNN
ANNUNTUYECKOro Tmna

NocTaHoBKa 3aa4aym Ha cOOCTBEHHbIE
3HadveHus. ToxaecTtsa Jlarpanxa n (doopmynbl)
'pnHa. CeowncTtBa onepatopa L = div(p grad)




+g. CBoKncTBa N (PU3NYECKUIN CMbICH
COBCTBEHHbIX 3HA4YeHUI U COBCTBEHHbIX
dyHKUM onepaTopa L. 3agaya LWTtypma-
JinyBnnnsa: pyHkumna 'puHa n ceegeHne K
WHTerpanbHOMy ypaBHeHu0. Teopema
CTteknosa. lapMmoHun4yeckne dyHkumn. Teopema
0 cpegHeMm apudmeTndeckom. MNpuHUMn
MakcMMymMma. SrieMeHTbl Teopun noTeHumana.
®dyHkuma NpuHa 3agayum Oupuxne. KpaeBble
3afayun ons ypasHeHus Jlannaca Ha nnockocTu.
KpaeBble 3agaum ansa ypasHeHun Jlannaca u
[TyaccoHa B NpOCTpaHCTBe.

1.7 CneuuanbHble OnpepeneHve n npocTtenne CBOMCTBA
dYHKUMM dyHkumn beccens. OpToroHanbHOCTb U
peKyppeHTHbIE COOTHOLLEHUS AN (PYHKUUI
Beccens. KopHu doyHkumn beccens. NonHoTa
dyHkumn beccens. OnpegenexHune
chepuryecknx pyHkumn. OudpdepeHumansHoe
ypaBHeHne Onga cheprnyecknx yHKLUNN.
MonuHomel Jlexxangpa. MNpoussoaswas
dyHKums. [MprcoeanHeHHbIe PyHKUUK
Jlexxangpa.
1.8 CwmMellaHHada 3agava O6wasa cxema meTtoga dypbe. CmellaHHas
3afava ons ypaBHeHus runepbonnyeckoro
Tuna. WHterpan aHeprun. CmellaHHas 3agada
ANg ypaBHeHWs1 napabonmyeckoro Tuna.
[MpnHUMN Makcumyma.
2. NpakTnyeckue 3aHATUA
2.1 HekoTopble noHATMS 1 | TodeuHble MHOXecTBa B R". Knaccbl oyHKUMIA.
npegnoxenus Teopumn | MNpocTtpaHcTBa yHKUMA. Mnb6epTOoBLI
MHOXeCTB, Teopum npocTtpaHcTBa. OpTOHOPMarbHbIE CUCTEMBI.
OYHKLMI N Teopun MonHoTa. basuc. JInHenHble onepaTopbl 1
ornepaTopoB dyHKUMOHanb!. Agpo n obpas. ObpaTHbIN
onepaTtop. OrpaHn4eHHbIE OnepaTopbl.
JInHenHbIe ypaBHEHUsI. DPMUTOBbLI ONepaTopsbl.
2.2 OcHoBHble ypaBHeHUsT | YpaBHeHMe KonebaHuin. YpasHeHne guddysnm
MaTemMaTU4eckon n TennonposogHocTu. CTaumoHapHoe
PU3NKN, NX BbIBOS U ypaBHeHue. YpaBHEHUS ra3ornapoanHamMmmkn n
Knaccudpukaums TennomacconepeHoca. YpaBHeHne Makceenna.
YpaBHeHue WpéannHrepa. Knaccudmkauus
ypaBHEHUN B TOUKE. XapaKTepuctmyeckme
NMOBEPXHOCTN (XapakTepucTtuku). KaHoHnyeckun
B YpaBHEHWIA C ABYMSI HE3aBMCUMbIMM
nepemMeHHbIMU (ANNIMNTUYECKUIA,
rmnepbonn4yecknin, napabonn4eckun).
2.3 MocTaHoBKa Knaccudmkauma kpaeBbix 3agad. 3agavda
OCHOBHbIX KpaeBbIX Kowwn. KpaeBas 3agava ans ypaBHeEHUI
3afay ons NMHerHbIX | annunTuyeckoro Tuna. CMelwaHHasa 3agaya.
AnddepeHumansHbix | Apyrue kpaesble 3agavn. KOppekTHOCTb
ypaBHEHNN BTOPOro NOCTaAHOBOK 3aJay MateMaTuyeckomn nU3nKu.
nopsagka Teopema Kowwn-Kosanesckon. Knaccuyeckme u
0600LeHHble peLueHus.
2.4 O606LeHHbIe MpocTtpaHcTBO D 0CHOBHBIX M D’ 0606LWEHHBIX




dyHKUMN 1 onepaumm
C HUMM

dyHKunn. Hocutens 0606LLEeHHON YHKLMN.
PerynsapHble n cuHrynsipHole o606LLeHHbIe
dyHKUMN. 3ameHa nepeMeHHbIX B 06006LLEHHbIX
dYyHKUMSAX. YMHOXEHNE 0006LLEHHBIX OYHKLINNA.
MpounsBogHble 0606LeHHON dyHKLMK. [pamoe
npounaseneHne n cBépTka 06006 EHHbIX
dyHKUMA. [TpOCTPaHCTBO S OCHOBHbIX (PYHKLMI
n S’ 0600LEHHBIX (PYHKUMI MELMEHHOMO pocTa
S'. NpeobpasoBaHne Pypbe OCHOBHbIX
dyHKUMA N3 S 1 0606LLEHHBIX YHKLUNA N3 S'.
CeovictBa npeobpasoBaHus dypebe.
[MpeobpasoBaHne Pypbe CBEPTKMU.

2.5

dyHOoameHTanbHoe
pelleHne n 3agada
Kowiun

O606LeHHbIE peLLeHnst MMHENHbIX
AndpdoepeHumarnbHbIX YpaBHEHUN.
dyHOaMeHTarbHble pelleHnsa NUHENHbIX
AndodoepeHumarnbHbIX onepaTopos. YpaBHEHUS
c npaBow YacTtblo. A50). 6. dyHOameHTarnbHoe
peLLeHne onepaTopoB TENSIONPOBOAHOCTH,
BONHoBOro, Jlannaca v Nenbmrosnbua.
[NoBepXHOCTHbIE N O6GBbEMHbIE BOSTHOBbIE
noteHuymansl. O6oblweHHas 3agayn Kowmn ana
BOJTHOBOrO ypaBHeHuda. PacnpocTpaHeHne
BONH. Andyaunsa BonH v npuHumn MNonreHca.
[MOBEPXHOCTHBI 1 OOGBEMHbLIN TEMMNOBOM
noteHyman. O6obuweHHasa 3agayum Kowmn ansa
ypaBHEHUS TENIONPOBOLHOCTMW.

2.6

KpaeBble 3agayn gnsa
ypaBHEHUN
ANNUNTUYECKOro Tmna

[MocTaHoBKa 3agayun Ha coBCTBEHHbIE
3HayeHus. ToxaecTa JlarpaHxa n (doopmynbl)
pmnHa. CeowcTtBa onepatopa L = div(p grad)
+q. CBoKcTBa 1 (PU3NYECKUIN CMbICH
COBCTBEHHbIX 3HA4YEHU N COBCTBEHHbIX
dyHkuMn onepaTopa L. 3agava LWtypma-
JinyBunna: pyHkumsa MpuHa n ceegeHne K
WHTEerpanbHOMy ypaBHeHuto. Teopema
CTteknosa. lapMmoHun4yeckne yHkumn. Teopema
0 cpegHeM apudmeTndeckom. MNpuHUmMn
MakcMMyMa. OneMeHTbl Teopun noTeHumana.
dyHKkuma NpuHa 3agaum Oupuxne. Kpaesble
3agayn Ons ypaBHeHua Jlannaca Ha niioCKOCTMU.
KpaeBble 3agayn ona ypaBHeHun Jlannaca n
[TyaccoHa B NpOCTpaHCTBE.

2.7

CneumnanbHble
PYHKUMM

OnpegeneHne n npocTenne CBOMCTBa
dyHkumMn beccensi. OpToroHanbHOCTb U
PEKYPPEHTHbIE COOTHOLLEHUS ANs (PYHKLMIA
Beccens. KopHu doyHkumn beccens. NonHoTa
dyHkunn beccena. OnpegeneHuve
chepuyeckunx pyHkunn. OudpdepeHumansHoe
ypaBHeHue Onga chepuyecknx yHKUNN.
MonuHombl Jlexxangpa. MNpoussoaswas
dyHKkums. MNprcoeanHeHHble PyHKUUK
Jlexxangpa.

2.8

CwmellaHHasa 3agava

O6wasn cxema metoga Pypbe. CmelaHHas
3ajaya ansi ypaBHeHus1 runepbonnyeckoro




Tuna. NHterpan aHeprun. CmellaHHasa 3agada
ANgA ypaBHeHWs1 napabonmyeckoro Tmna.
[MpyHUMN Makcumyma.

13.2. Tembl (pasaenbl) AUCLUNIIUHBI U BUAbI 3aHATUNA

No Buabl 3aHATUMI (KONMYECTBO 4YacoB)
, HanmeHoBaHne Tembl JTabo CamocTtosTe
n/ MpakTuny
(pasgena) oncumnnnHbl JTekunn paTop nbHas Bcero
n eckune
Hble paboTa

HekoTopble NOHATUSA U

1 | MPEAMNOXKEHNS TEOPUN MHOXECTB, 4 5 4 10
Teopun yHKUNN 1N Teopmmn
oneparopos
OcCHOBHble ypaBHEHUS

2 | MateMaTnyeckon OU3nKN, nx 4 2 4 10
BbIBOA W Knaccudumkaums
[MocTaHOBKa OCHOBHbIX KpaeBbIX

5 | 38424 AN SMHEenHbIX ) 5 5 4 3
AnddepeHumarnbHbIX YpaBHEHUN
BTOPOro nopsiaka

4 O606LWeHHbIe QYHKLNN 1 3 6 6 20
onepaumm ¢ HUMK

5 dyHOamMeHTanbHoe pelleHne u 4 6 6 16
3agadva Kown

6 KpaeBble 3agaun 4ns ypaBHEHUI 4 6 6 16
ANNUNTMUYECKOro TUna

7 | CneunanbHble PyHKUMMK 4 2 4 10

8 | CmeluaHHasa 3agada 4 8 6 18
NToro: 34 34 40 108

14. MeTogn4yeckne ykasaHus Ansi 00y4aroLWmMXCcs N0 OCBOEHUIO AUCLMMIIUHDbI

Heobxoammo nocne kaxaon nekuun pasbrpaTb U ocBanBaTb MaTtepuan no ee Teme, Ans
NyYLLEero NOHMMaHNs YMTaTb PEKOMEHO0BaHHY OCHOBHYIO U AOMOMHUTENbHYIO NUTepaTypy,
rOTOBUTBCS K NPAKTUYECKOMY 3aHATUIO, pa3bupasi COOTBETCTBYOLLMIA TEOPETUYECKUI
maTepuarn, CUCTeMaTUYECKUN BbIMONHSATL AOMALLHWE 3a4aHus!, BbINOMNHATL TEKyLMe
TEeCTUpPoBaHUS (KOHTPOSbHbIE paboTbl) N0 NPONAEHHOMY TEOPETUYECKOMY U NMPAKTUYECKOMY
maTtepuany

15. MMepeyeHb OCHOBHOM W [AONONIHUTENILHOW §NUTEpPaTypbl, PECYypPCOB WHTEpPHeT,
HeobXoAMMBIX ANA OCBOEHUSI OUCLUMUNIIUHBI (Crucok numepamypb 0GhOPMISIEMCs 8 COOmeemcmeuu

¢ mpebosarusimu TOCT u ucrions3yemcsi obujasi ckeosHasi Hymepauyus 0r1si ecex 8UO08 UCMOYHUKO8)

a) OCHOBHas nuTepartypa:

Ne n/n NcTOYHMK

Bnagmumunpos B.C. C60pHMK 3a4ay No ypaBHEHMAM MaTeMaTUYECKON OUIUNKN:
3agayvHuk / Bnagnmupos B.C., Muxannos B.I1., Muxannosa T.B., lWlabyHnH M.UN. —
Mocksa: duamatnut, 2016. — 520 c. — CHOpHMK 3a4ay No ypaBHEHUSIM
MaTtemaTmyeckon omsnkm [OneKkTpoHHbIN pecypc] / Bnagumupos B.C., Muxannos
B.lM., Muxannoea T.B., lUabyHnH M.WN. - M.: dusmatnur, 2016. — ISBN 5-9221-
1692-3. — <URL:




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

Kapuesckun M.M. Jlekunn no ypaBHEHNSM MaTemMaTUyYeckon n3nkn [ONEKTPOHHbIN
pecypc] / Kapyesckun M.M. — 2-e n3g., ucnp. — Cankr-lNetepbypr: JlaHb, 2016. —
164 c. — KHura us konnekuumn Jlanb — Matematuka. — ISBN 978-5-8114-2132-9. —
<URL:

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

EmenbsHoB B.M. YpaBHeHna matemaTunyeckon msmkun. NpakTukym no peLeHuto
3aga4 [OnekTpoHHbIn pecypc] / EmenbsaHoB B.M., PeibaknHa E.A. — 2-e nsg., ctep.
— CamHkT-lMeTepbypr: JlaHb, 2016. — 216 c. — PekomeHaoBaHO Y4ebHo-
MeTOoAMYECKUM O0ObeJUHEHNEM NO YHUBEPCUTETCKOMY MONMUTEXHNYECKOMY
o6pa3oBaHuto B Ka4ecTBe y4ebHOro nocobms Ans CTyaeHTOB BbICLUMX YY4E€OHbIX
3aBefieHnn, oBy4aloLLMXca No HanpaBneHUsaM NOAroTOBKM « TexHu4eckas dpuamkar
n «lMpuknagHas mexaHuka». — KHura na konnekumm JlaHb — dunsunka. — ISBN 978-
5-8114-0863-4. — <URL.:

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

HekoTopble acnekTbl COBpeMEHHbIX METOA0B YPaBHEHU MaTEMATUYECKON (PUIMKN
[QnekTpoHHbIN pecypc]: [yd4ebHoe nocobue] :/ BopoHex. roc. yH-T; [cocT.: J1.H.
JlaxoB n gp.]. — SNEeKTPOH. TEKCTOBbIE AaH. — BopoHex: N3gatenbcknin gom BIY,
2016. — 3arn. ¢ Tutyn. JkpaHa. — CBOBOAHbIN JOCTYN U3 uHTpaceTn BIY. —
TekcTtoBble dannbl. — Windows 2000; Adobe Acrobat Reader. — <URL.:
http://lwww.lib.vsu.ru/elib/texts/method/vsu/m16-223.pdf>.

Hepesud U.B. MNMpakTnkym no ypaBHEHUAM MaTEMATUYECKON (PUINKUN [DNEKTPOHHLIN
pecypc]: ydebHoe nocobue / lepesny N.B. — 2-e nsga., ctep. — CaHkT-lNeTepbypr:

JlaHb, 2018. — 428 c. — KHura 3 konnekymn Jlanb — $unanka. — ISBN 978-5-8114-
2601-0. — <URL:

https://e.lanbok.com/book/104942>,

0) gononHuTenbHasa nuTeparypa:

Ne n/n

NcTo4uHMK

"optoHOB A.®. YpaBHeHUs MaTeMaTU4eCKon n3nkn B npumepax n 3agadax. 2 /
A.®. lNoptoHoB. — MockBa: MUOU, 2008. — 528 c. (3BC «YHuBepcuteTckas
obubnuoteka online»

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

CabutoB K.b. YpaBHeHnsa maTtemaTndeckon uamkun: y4ebHmnk. — M.: dusamatnur,
2013. — 352 c. (OBC «YHuBepcuteTckaa bubnuoteka online»
http://e.lanbook.com/books/element.php?pll id=59660)

Brnagumupos B.C. YpaBHeHns maTemaTndeckon punaunku: y4edbHmk / Bnagnmupos
B.C., XXapuHos B.B. — Mockea: ®unamatnut, 2008. — 400 c. — YpaBHeHUS
MaTtemaTunyeckon omsnkm [ONeKTpoHHbIN pecypc]: Yyeb. anga By3os. / Bnagummnpos
B.C, XXapuHos B.B. - 2-e n3a., ctrepeotun. - M.: ®uamatnut, 2008. — ISBN 5-9221-
0310-7. —

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

TpeHorvH B.A. MeToabl maTeMaTn4eckon unankun: npaktukym / TpeHornH B.A.,
HepocekuHa N.C. — MockBa: MNCuC, 2012. — 196 c. — MeToapl
MaTtemaTnyeckon omsmkm [SNeKTpoHHbIN pecypc]: npaktukym / B.A. TpeHoruH, A.C.
HepoceknHa. - M.: MUCuC, 2012. — ISBN 5-87623-611-1. —
https://www.studentlibrary.ru/book/ISBN9785876236111.html

Kownskos H.C. YpaBHeHMs1 B YaCTHbIX MPOM3BOAHbIX MaTeEMaTUYECKON OUNKN:
y4yebHoe nocobue ons cTya. mex. -mat. u ous. cak. yH-ToB / Kownsikos H.C.,
MmunHep 3.6., CmupHoe M.M. — M.: Beicwas wkona, 1970. — 710 c.

TuxoHoB A.H. YpaBHeHnss matemaTudeckon unankn: yd4ebHunk ana ctyg. gus.-mart.
cneumanbHocTten yH-ToB / A.H. TuxoHos, A.A. Camapckuin; Mock. roc. yH-T nm. M.B.



http://e.lanbook.com/books/element.php?pl1_id=59660
https://www.studentlibrary.ru/book/ISBN9785922103107.html
https://www.studentlibrary.ru/book/ISBN9785876236111.html

INomoHocosa .— 7-e n3g. — M.: N3g-Bo Mock. yH-Ta : Hayka, 2004 .— 798 c. : un.,
Tabn. — (Knaccmyecknin yHuBepcutetTckum y4ebHuk / pegcos.: B.A. CagoBHnumi
(npea.) v op.]) .— Bubnwuorp.: ¢.791 .— MNpegmM. ykas.: ¢.792-798. — ISBN 5-211-
04843-1. — ISBN 5-02-033599-1

NnbuH A.M. YpaBHeHns maTemaTnyeckon usnkun: yyebHoe nocobue / UnbmH A.M.
— Mocksa: duamatnut, 2009. — 192 c. — YpaBHEeHMs1 MaTeMaTU4ECKON PU3NKN
7 [QnekTpoHHbIN pecypc] / UnbnH A.M. - M.: dnamatnut, 2009. — ISBN 5-9221-
1036-5. — 8

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

B) MH(OPMaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTesibHble pecypchl (oduLmanbHble pecypcbl
NHTEpPHEeT)*:

Ne n/n Pecypc

1. www.lib.vsu.ru — 3HB BI'Y

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

3. http://www.book.ru/ - 95C «Book.ru»

* BHadvane ykasbiBawotca OBC, ¢ koTopbiMn wmmetoTca pgorosopa y BIY, 3aTem OTKpbiTble 3MEKTPOHHO-
obpasoBaTtenbHble pecypchbl, OHNanH-kKypcbl, YMK

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrnevyeHUs ANsl CaMOCTOATENIbLHOW paboTbl
(y4yebHo-memoduyeckue pekomeHOayuu, nocobus, 3adaqyHUKU, MemoOuyecKue yKal3aHusi [0 8bIMOJIHEHUI
rpakmu4ecKux (KOHMpPOJIbHbIX), Kypcoabix pabom u 0p.)

17. OOpasoBaTesfibHble TEXHONOrNMU, MUCNONb3yeMble Npu peanusauum Yy4eOHOWM
AUCUMNNNHBI, BKMOYasas [AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 0by4eHue):

Mpw peanusaunm AUCLMNIVHBI MOTYT NPUMEHSITLCS 3NEKTPOHHbIE 0O6pa3oBaTerbHble
TexHonorun Ha 6ase noptana edu.vsu.ru A1 OCBOEHUS NTEKLMOHHOIO MaTepuana, ans
npenocTaBneHns AoMallHMX 3a4aHui Ans NPoCcMoTpa M OLEHKW npenoaasaTeneM, Ans
NpoBeAeHNst TEKYLLLEro KOHTPOSS U TEKYLLEen aTTecTauum.

https://edu.vsu.ru/course/view.php?id=9819
OneKTpoHHbIEe CpeacTBa ANd NpeAcTaBneHns npe3eHTaunmn

18. MaTepnanbHO-TEXHU4YECKOEe obecneyeHme AUCLUMUNSIUHDI:

NekunoHHas ayaouTopusi, [ocKa, Yy4yebHas nutepaTypa, OrfekTpoHHble cpeactea Aans
npeacTaBneHns npeseHTaunii

19. OueHou4HbIe cpeacTBa ANns NPoBeAEeHUA TEKYLWEen U NPOMEXYTOYHOM aTTecTauum

MopsaoK OLEHKN 0CBOEHUS 0by4YaloLmMMmmcs ydeGHoro MmaTepuana onpegensercs
coaepXaHueM crneayLmnx pa3aenos AUCLUMUNIUHBI


https://edu.vsu.ru/course/view.php?id=9819

HanmeHoBaHune
NHankaTop(bl)
rwgn M%aiﬁ"-,enr,l,ﬁ_,b, KOMHe;;aHU'm( OOCTUXKEHUS OueHou4Hble cpeacTBa
A (MLcl),u,ynﬂ) KomneTeHumm
OlnkK-1.1 KUM
1.1-1.8 OrlK-1.2 KM
1 2.1-2.8 Ofk-1 OMK-1.3 KM
OrliK-1.5 KM
MpoMeskyToyHas aTTecTaums nelp_lep“'aeK"T';fggK%%COB
dopma KOHTPOSIS - 9K3aMeH Sanane

20 TunoBble OLEHOYHbIE cpeacTBa UM MeToAMYeCKUe MaTepuanbl, onpeaensiowme
npoueaypbl oLeHUBaHUA

OueHKa 3HaHUW, YyMEHUI 1 HaBbIKOB, XapakTepusyloLwlas atanbl popMmMpoBaHMUS KOMNETEHLNN B
paMKax U3y4yeHust AUCLMMINHBI, OCYLLIECTBIISETCA B XO4E TEKYLLEN N NPOMEXKYTOYHOM
aTTecTauun.

20.1 TeKyLwWMI KOHTPOJb yCNeBaeMoCTH

Tekywas aTTectaumnsi NpoBOANTCS B COOTBETCTBMM C [NONoXeHMEM O TeKyLLEeN aTTecTaumum
obyyaroLmxcs no nporpamMmam BbicLLEro o6pa3oBaHns BopoHEKCKOro rocyaapCTBEHHOIO
yHuBepcuTeTa. Tekylas atTectaunsi npoBoauTcs B oopMe(ax) NMCbMEHHOro onpoca u
KOHTPOSbHbIX paboT. Kputepun oueHnBaHus NpuBeaeHb! BbiLLE.

20.2 NMpomexyToyHas aTrecTauums

MpomexyToyHas aTTecTauusi NPOBOAUTCSA B COOTBETCTBUM C [oNoXeHNEM O NPOMEXKYTOYHOM
aTTecTaumm obyyaroLLmMxcs No NporpaMmam Bbicllero obpasoBaHus.
KoHTponbHO-13MepuTenbHble MaTepurarbl NPOMEXYTOYHOW aTTecTauun BKo4YatoT B cebsl
TeopeTnyeckme BonpocChl, NO3BONSOLLNE OLEHUTb YPOBEHb NOMYYEHHbIX 3HaHWIA. Mpwn
OLIEHMBaHUM UCMOSb3YHTCH KaYECTBEHHbIE LUKarbl OLEHOK.

Heobxoaumo 3HaTb, yMeTb 3anMcaTth M peLlaTb OCHOBHbIE KNacChbl ypaBHEHUI MaTeMaTU4eCKOM
dun3mnkn. Bnagetb A3bIKOM OYHKLMOHASbHBIX NPOCTPAHCTB, onepaTtopoB, OYHKLMOHAIOB,
0006LLEHHBIX YHKUMIA. YMETb pelwlaTb 3agadu Kowu ansa ypaBsHeHun konebaHum u
TennonpoBoagHOCTU. YMeTb pellaTb 3agady WWTypma-IinyBunns,a Takke KpaeBble 3agavv s
ypaBHeHus Jlannaca u lNyaccoHa B npsiMoyronbHUKE, KpYroBOM/KOSbLEBOM CEKTOPE, LLIapOBOM
cermeHTe. BnageTb OCHOBHbIMM NpuémMamm paboTbl CO cneudyHKUMSMN.

KpuTtepumn oueHok:

OTnun4yHo — nogpobHble N 6e30WNB0YHbIE OTBETHI HA OCHOBHLIE U AOMNONTHUTENBbHLIE BONPOCHI.
XopoLo — nogpoOHble OTBETLI HA NOCTaBMNEHHbIE BONPOCHI C MEMNKMMW OLUMOKaMN.
Y[O0oBnNeTBOPUTENBHO — HEYAOBETBOPUTESbHBIE OTBETHI HA OAMH U3 OCHOBHbIX U HEKOTOPbIE
AONOJTHUTENbHbIE BOMPOCHI.

HeynoBneTBOpMTENbHO — NIOX0E 3HAHWE MaTepuana, HeyaoBNeTBOpPUTENbHbIE OTBEThI Ha
BGONbLUMHCTBO NOCTABIEHHbLIX BOMPOCOB.

[MpomexyTodHast aTTectaums no QUCUMNIMHE OCYLLECTBNSETCSA C NOMOLLbIO CreayoLmnxX
OLIEHOYHbIX CPEACTB:



[NepeyeHb BONPOCOB K 3K3aMEHY:

1. Knaccugukauyuns ypaBHEHU B YaCTHbIX NPOU3BOAHBIX 2-r0 nopsaka ¢ ABYMS
He3aBUCUMbIMU NepeMeHHbIMU. KaHoHMYeckas doopma ypaBHEHUN.

2. [NpuBeneHune Kk kaHOHU4YeCKoOMY BUAY anddepeHunansHbIX YypaBHEHNA B HaCTHbIX
NPOU3BOAHbIX 2-ro Nopsifka ¢ ABYMS HE3AaBUCUMbIMU NEPEMEHHbBIMU.

3. KaHoHu4yeckne opmbl MMHENHBIX YPaBHEHUN C MOCTOAHHLIMW KOS PULMEHTaMM.
YacTHble MeToabl HaXOXAEeHUs 00LLero peleHnst KaHOHUYECKOM (hopMbl.

4. Pewenue 3agaym Kowmn ans ypaBHEHUN B YaCTHbIX MPOU3BOAHbLIX 2-r0 nopsiaka ¢ AByMS
He3aBUCUMbIMU NepeMEHHbIMU.

5. YpaBHEeHUS C YaCTHbIMU NPON3BOAHBLIMU B PM3MYECKMX 3afadvax Ha npumepax

konebaTenbHbIX NpoLeccoB, Anddy3nm n TeNNONPOBOAHOCTM, CTaUMOHAPHbIX

npoLeccoB.

[MocTaHoBKa HayanbHbIX U KpaeBblX 3a4ay ANsa ypaBHEHUN MaTeMaTUYeCcKon OU3NKN.

3apava Kowwu. 3agava Wtypma — Jinysunns.

KoppeKkTHOCTb NOCTaHOBKM 3a4ad MaTteMaTU4eCKon (PU3NKN.

3apava Kowwm onst ogHOMepPHOro OAHOPOAHOrO U HEOAHOPOLHOIO YpaBHEHNS

Hanambepa. dopmyna Janambepa. MNpuHumn Oioamens.

10.MeToa Janambepa Ans nonynpsamMon 1 KOHEYHOro OTpeskKa.

11.OpToroHarsnbHble cuctembl yHKUMA. 3agada WTypma-Jinysunna gns o6bIKHOBEHHOIO
AnddepeHUmManbHOro ypaBHeHUs!, CNEKTP COBCTBEHHbIX 3HAaYeHUN, COBCTBEHHbIE
JOYHKUMM N X CBOMCTBA.

12.CmelwaHHas 3agada ans ogHOMEPHOro BOSIHOBOIO YpaBHEHUS C OOHOPOLHbLIMM
rpaHn4HbiMu ycnosusmu. Metog dypoe.

13.CwmeluaHHas 3agada ansg ogHOMEpPHOro ypaBHEHUst TENSTIONPOBOAHOCTN C OAHOPOAHBIMU
rpaHnyHbIMK ycrnosusmu. Metoa ®dypbe.

14.PeleHne cMeLllaHHOM 3a4a4um Ans OQHOMEPHOro HEO4HOPOAHOIO BOSTHOBOIO YpaBHEHUS
C HEOQHOPOAHBIMU rPaHUYHBIMU YCIOBUAMU METOLOM pasfeneHns nepeMeHHbIX.

15.PelwweHne cMmelaHHOM 3aga4uv Ans OQHOMEPHOro HEO4HOPOAHOro YpaBHEHNS
TEennonpoBOAHOCTU C HEOAHOPOAHbLIMU FPAHUYHBIMY YCNOBUSIMU METOAOM pa3feneHuns
nepemMeHHbIX.

16.PasgeneHne nepemeHHbIX B ypaBHeHUAX Jlannaca v 'enbmMrosnbLa B NpAMOYrofibHON
obnacTtu npu pewweHnn 3agad Qupuxne n Herimana.

17.PelweHre nepBon 1 BTOPOW KpaeBbiX 3a4ad Ans Kpyra MeTo4oM pasgeneHns
nepemMeHHbIx. lNpencraBneHne pewweHns B Buge nHterpanos lNyaccoHa v JuHu.

18. HaxoxaeHne rapmoHMyYeckon (OyHKLUKN B KOMbLE U KPYrOBOM CEKTOPE METOLOM
pasgeneHunst nepeMeHHbIX.

19.PeweHune 3agaym o konebaHmsix NpsAMoyrofibHon MmemobpaHbl meTogom dypebe.

20.MpnmeHeHne onepaumMoHHOro Metoaa (MHTerpaneHoro npeobpasoBaHus Jlannaca) npu
peweHun anddepeHymnanbHbIX ypaBHEHUN B HYAaCTHbIX MPOU3BOAHbLIX 2-ro nopsaka
rmnepbonun4eckoro n napabonnyeckoro TUMoB.

21.MeTog dpyHKuMM NprHa Npu peLleHnn ypaBHEHNI SNNUNTUYECKOTO U napabonmyeckoro
TWMOB.

22.[lenbTa-oyHKUNA 1 ee CBOMNCTBA.

23.CBonctea oyHKUmnn MpuHa.

24. ©opmynsl MpuHa.

25.PeweHne 3agaun OQupuxre ansa kpyra v nonynnockocTn Mmetogom yHkunm IMpunHa.

© N



26.3apava Kowu ans ogHOpogHOro ypaBHEHUSA TENNONPOBOAHOCTU U peLleHne ee ¢
nomoLlpbo dyHKUmMK ['puHa (dbopmyna lNyaccoHa).

27.PeweHne 3agaun Kowwn gna ypasHeHunsa Janambepa meToaom crycka B 2-X MEPHOM
npocTtpaHcTee (popmyna lNyaccoHa).

28.OcHOoBHble 1 0606LLeHHbIE PyHKLMK. CBOMCTBA 0600LLEHHBLIX (PYHKUMIA U AENCTBUS HaZ
HumMK. denbTa-yHKums [upaka n ee cesoncTsa.

29.[lenbTaobpasHbie nocnegoBatenbHoOCTU. [aMmma- u 6eta- yHkumn. OnpegenexHns u
OCHOBHble CBOWCTBA.

30.YpaBHeHune beccens. dyHkunn beccensa nepBoro poga u ux ceBoncTea. OyHKUMM
Beccens BToporo nopsiaka v nx NMHENHas He3aBUCUMOCTb.

31.06uwee pelweHne ypaBHeHna beccensa ona nponsBObHbIX 3HAYEHUI MHAEKCA.
PekyppeHTHble cooTHoweHusa ans pyHkuun beccensa. dyHkunmn beccens nonyuenoro
nngekca. dyHkumn beccens 3-ro poga. YpaBHeHne beccensi ¢ napameTpom.

32.MoguduumpoBaHHble dyHKUnKN beccensa 1-ro n 2-ro poga. 3agada Wtypma-Jlymeunns
ans ypasHeHusa beccens. Pagbl ®ypbe-beccena n JuHu.

33.MonnHombl Jlexxangpa. ®opmyna Pogpura. UHterpan Wnednu.

34.PeKyppeHTHble COOTHOLEHNA Ans nonnHomoB JlexaHngpa. OpToroHanbHOCTb NOIMHOMOB
INexangpa. Pag dypoee-Jlexxangpa. lNpucoeamHeHHble pyHKunm Jlexxangpa.

35. Chepunyeckne pyHkummn. MNMponssoadaiwiasa pyHKumsa nonmHomos Spmuta. Popmyna
Pogpwra.

36.PekyppeHTHble COOTHOLLEHUS A58 NOSIMHOMOB QpmuTa. OpTOroHanbHOCTb NOSIMHOMOB
OpmuTa. Pag dypbe-OpmuTa.

37.PelweHune 3agaum o konebaHusax kpyrnom memopanbl metogom dypbe.

38.PasgeneHue nepeMeHHbIX B ypaBHeHUM Jlannaca B UNMIMHOPUYECKOW CUCTEME
KoopAauHar.

39.PasgeneHune nepeMeHHbIX B ypaBHeHUU ["enbMronbLa B NOAAPHbIX KoopauHaTax.

40.PeweHune 3agaym 06 ocTbiBaHUU LMnNuHApa metoaom dypoe.

41.PasgeneHune nepeMeHHbIX B ypaBHeHUsIX Jlannaca u NenbmMronsua B chepruyeckmnx
kKoopguHaTtax. PeweHue 3agaym 06 octbiBaHMM Wwapa metogom dypee.

42.PaspeneHune nepeMeHHbix B ypaBHeHuu LWpeanHrepa. JIMHENHbIN rapMOHNYECKUIA
ocumnnatop. Potatop. [IBMxeHne aneKkTpoHa B KyJIOHOBCKOM Mnofe.

43.T1oHATME O HENUHENHBIX YPaBHEHUAX MaTeMaTUYECKON (puauke.

44.MeTo[, KOHEYHbIX pa3HOCTEN ANs pelleHnsa 3agadn Jupuxne.

45.MeTo[ KOHEYHbIX pasHOCTeN AN ypaBHEHUS TENONPOBOOHOCTH.



20.3 MNepe4yeHb NpaKTU4YECKUX 3a4aHUN

1 | U =U, +exp(t)sin2x u(x,0) =sin3x + 7 + 3x u(0,0)=7 u(z,t)=4r
2| U = Uy +exp(t)cos2X—2 | y(x,0) =2c0s3X + X — zx U () =7
. 3X
3 ut=uXX+exp(3t)sm3? u(x,O)=33in;+27z+7zx u0,t) =2z uy(z,t)=x
3X 2 _
B X u(x,0) =2c0s — 27 + 27 — Uy (0,t) =27
4 ut_uxx+exp(3t)cos2 - 2 u(z )=
5 | U, = U, +exp(t)sin5x u(x,0)=sinx+ 37z — 2x u(0,t) =3 u(z,t)y=r
Uy (0,t) =7
6 | U = Uy, +exp(t)cos3x+2 | u(x,0)=cosx—x? + 7x () =7
7 ut=uXX+exp(t)sin§ u(X,O):Sin32X+47r+7zX u(0,0)=4ruy(z,t)=x
8 ut:uxx+exp(2t)cos%x u(x,O):cos)2(+3x—27z uy(0,t)=3u(z,t)=x
.. u(x,0) =sin3x + z + 3x
9 | Uy = Uy +sIintsin2Xx U (6.0) =0 u(0,t) =7 u(z,t)=4r
_ 2 _ —_
10 | Uy =u,, +costoos2x—2 | U060)=20083x+ X" —x Ux (0.1) ==
ut (x,0)=0 Uy (7,t)=7
. X
11 utt:uxx+:¢,int:¢,in3—X U(X’O)_3S'n§+2”+”x u(0,t) =27 uy(z,t)=n
2 ut (x,0)=0
_2c0s3X 2 _
" ) N « u(x,O)—Zcos2 27X+ 27 0, (0t) =27
Utt = Uxy +C0S3tC0S w(z,t) = -7

—-7T
ut (x,0)=0




13 | U =Uyy +Sintsin5x

u(x,0)=sinx + 3z — 2x
ut (x,0)=0

u(0,t)=3ru(z,t)=rx

14 | Ugt =Uyy +COStCOS3X +2

u(x,0) = COSX — X2 + 7X

ut (x,0)=0

uy(Ot)=r
Uy (7 t)=-7

X
15 utt:uxx+smts|nE

u(x,0) :sin32X + 47 + 71X

ut (x,0)=0

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

3X
16 | Uy =Uyy +COS2tCOS—
2

u(x,0)=3x-2r

Ut (x,0) = cos)z(

uc(0,t)=3u(z,t)=x

17 | Uy = Uy, +SIntsin2X

u(x,0) =z +3x
Ut (X,0) =sin3x

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

18 | Uy =U,, +COStCcos2x —2

u(x,0) = X% — 7
Ut (X,0) = 2cos3x

Uy (0,t)=-x
Uy(m,t)=7x

. . 3X
19 | Uy =Uyy +SIN3tsin—-
2

u(x,0) =27 + 2x

uﬂm®:3ﬁn;

u(0,t) =27 uy (7,t) =7

X
20 | Ut =Uyy +COS3tCOS
2

u(x,0) =-22x + 2% — 1

u; (x,0) = 2c0532X

uy(0,t)=-2r
u(m,t)=-r

21 | Ut =Uyy +Sintsin5x

u(x,0) =3z —2x
Ut (X,0) =sin x

u(0,t)=3ru(z,t)=rx

20.4 TecTOBbIE 3agaHUA.

Tekywas atrectaumsa Ne 1

1. PeweHune 3agaun Kowwn ana BONHOBOro ypaBHeHNa metogom Janambepa.
Mony6eckoHeuHasa cTpyHa. 3akpenseHHbI 1 CBOOOAHbBIN Kpa.
2. PelwweHunsa kpaeBbIx 3a4ay 4nsi BONIHOBOro ypasHeHus metogom ®dypee. Cryyan

3aKpernrneHHbIX KOHLOB CTPYHbI.

Tekywasn atrectaumsa Ne 2

1. BbiBo4 ypaBHeHuMs Jlannaca B UMAMHOPUYECKMX KOOpAUHaTAX.
2. XapakTepuUCTUKM 1 YCNOBUS Ha XapaKTepucTukax anst ABYMEPHON CUCTEMbI

ypaBHeHI/IIZ aKyCTUKWN.




20.5 MNepeyeHb 3agaHMN ANSA KOHTPOJbHbIX PaboT.
KoHTponbHO-namMmeputenbHbin matepuan Ne 1.

1.  PewwuTb ypaBHEHME:
Uy = 2Au, 0 <r =< 3,t € (0,0), u(r,0) =9 —r2,u(3,t) = 0;

2. Hantn obuee pelieHme napabonmyeckoro ypaBHEHNUS:
Upr + Aty + duyy + 1y — 2, =0

KoHTponbHO-u3meputenbHbIn maTtepuan Ne 2.

1. PewunTtb ypaBHeHe:
Uy = 4y, x € (0,2),t € (0,90),u(x,0) = sin® (2nx) — sin(4mx),u(0,t) = u(2,t) = 0;

2. Hantn obuee pelueHme annnmnTm4eckoro ypaBHEHUS:
Uyy + 21Uy, + 51y, =0,



