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PABOYAS MPOrPAMMA YYEEHOW ONCLMUMNITUHDI

B51.0.20 MeToabl MaTeMaTU4YeCKOU (PU3UKU

1. Kog 1 HanmeHoBaHue HanpaBneHust NoAroToBKKU/cneynanbHOCTH:
03.03.03 Pagnodusuka

2. Npocdunb nogroroBku/cneumanusaumusa: Pagmodumsmka n aNeKTpoHMKa.
3. Keanudmkaumsa (cteneHb) BbiNyCKHMKA: bakanasp

4. ®opma obyUeHUA: oYHas

5. Kachbeppa, oTBevarowas 3a peanusauuro aucumnnuubl: 0803 kadpeapa mateMaTnyeckom

@VI3VIKVI n VIHQ)OQMau,I/IOHHbIX TEXHOMNO0rnm

6. CoctaBuTenu nporpammbli: YepHoB Bnaavcnae EBreHbeBunY, JOKTOP OU3UKO-

MaTemMaTU4eCcKnX HaykK, OLEHT, npodeccop.

7. PekomeHpgoBaHa: Hay4yHo-MeToONMYECKUMM COBETOM dbuandeckoro dakynbTeTa,
npotokon Ne 6 ot 27.06.2024r.

8. YuebOHbIN roa: 2026/2027 CemecTtp(bl): 5



9.llenn n 3apgaum y4eO6HOW ANCLUUNINUHbI

LlensMmu ocBoeHus y4ebHON AUCLMNINNHBI ABASIOTCSA:
- hopmupoBaHmne npeacrtasneHnn o gudpdepeHumnanbHbIX ypaBHEHNAX B YACTHbIX
NPOU3BOAHbIX, METOAAX OTbICKAHUSI UX PELLUEHNA 1 CBONCTBAX 3TUX PeLUEHWU;

- 3HAKOMCTBO C COBPEMEHHbLIM MaTeEMaTUYECKNM A3bIKOM (Hanpumep, 06006LWEHHBIX
PYHKUUIN U NPOCTENLLMX NMOHATUI PYHKLUMOHANBHOrO aHanmaa) n ymeHme opmynnupoBaThb Ha

HEM 3aga4un COBpPEMEHHbIX €CTECTBEHHbIX HAayK U TEXHOMNOMNM;

- BOCnuTaHue obwen matemaTn4eckomn KynbTypbl, pa3BuTune MaTeMaTn4eckom NMHTYNUnn
M NOHMMaHNA MeCTa U PoJin MaTemMaTu4eckomn q)VI3I/IKI/I B CUCTEME MAaTEMATUYECKNX HAYK;
- (bOpMI/IpOBaHI/Ie JINYHOCTU CTyAEeHTa, pa3BUTUE €ro UHTEJITIEKTAa, cnocobHocTen K
J1orm4eckomy n anropuTMmM4eCKOMy MbILLITIEHUIO.

3agaym yyebHOM ANCUMNINHDI:
- OCBOEHME aHaNUTUYECKMX (TOYHbIX U NPUBIIMKEHHBIX) N YACTIEHHBIX METOAOB peLLEHNS
NMNHENHBIX N HENUHEWHbIX YPaBHEHUIN B YaCTHbIX MPOU3BOAHbIX, BO3HMKAOLWMX B 3a4a4ax
COBPEMEHHbIX €CTECTBEHHbIX HAayK U TEXHOMNOMHN,
- OeMOHCTpauunsa apPeKTUBHOCTM METO40B MaTeMaTUYECKON OU3NKN KaK OLHOMo 13
cpeacTB MateMaTUYeCKOro MoAennMpoBaHnS, a Takke ponn MmaTeMaTuku B NMPUKNaaHbIX
nccnegoBaHUsIX.

10. MecTo yyebHOM AMcuMNNUHbI B cTPpyKType OOI:

Bxogut B Mmoagynb «MatemaTtuka» obssatenbHon yactn b1. VsyyeHune gncumnnmHbl
npoBoauTcs Ha 6a3e obLMX KypcoB (MaTeMaTMYECKUIA aHanNn3, aHanuTn4eckas reomeTpus,
nuHenHas anrebpa, BEKTOPHbIM N TEH30PHbIN aHanus, andgepeHumansHble ypaBHEHNUS) C
Y4ETOM TpebOoBaHMI K YPOBHIO NOATOTOBKN, HEOOXO4MMBbIX ANA OCBOEHMUSI OCHOBHOM
obpasoBaTtenbHoM nNporpamMmmebl. JucunnnmHa ssnseTca npeguecTByoLwen Ang KypcoB
3MEeKTPOAMHAMUKN, KBAHTOBOM TEOPUU, CTAaTUCTUYECKON (PU3NKKN, (OU3NKN CNSOLLHBIX cpes,
dum3nkn TBEPAOro Tena, ou3nKn BOSTHOBbLIX SIBIEHUI, TEOPUM TEMNSIO- 1 MacconepeHoca.

11. MnaHupyemble pe3ynbTaTbl OOy4YeHMA NO AucuunnuHe/MoAaynio (3HaHUSA, YMeHUs,
HaBbIKW), COOTHECEHHbIE C NNTaHMpPyeMbIMM pe3yfibTaTaMu OCBOEHUSI obpa3oBaTenbHOMN
nporpamMmmsbl (KOMNETEHLUAMM) U UHOUKATOPaMU UX JOCTMKEHUSA:

Kog HasBaHune Kog(bl) WNHankaTop(bl) [MnaHvpyemble pe3ynbTaThbl
KOMNEeTEHL MM 06yyeHus
Orn | CnocobeH OrlK- | Bnageet 3HaHNAMM [eMoHCTpupyeT 3HaHnA
K-1 | npumeHaTb 1.1 dyHOaMeHTanbHbIX dyHOaMeHTanbHbIX 3aKOHOB
6a3oBble 3HaHWS pasgenoB maTemMaTUKu, npupoabl 1 OCHOBHbIX
B obnactu HeobxoaMMbIX Ans n3nyeckmx n
du3nKn n peLleHnst TUNOBbIX MaTeMaTU4YeCKNX 3aKOHOB.
pagnou3snkm u npodeccnoHarnbHbIX
MCNonb3oBaTb 3agau.
X B ONK- | OueHnBaeT rpaHunLpl MpuMeHseT dusnyeckune
npocpeccuorans | 4 o NPUMEHUMOCTH W 3aKOHbl 1 MaTEMaTUYeckne
HOU ncrnonbayeT MeToabl AN pelleHns 3adad
AGATENBHOCTH, B mMaTemaTuyeckue Modenu, | TeopeTU4ecKoro u
TOM 4nicne B HeobxoaMMble Ans NpUKNagHoro xapaktepa.
ccpepe 5 peLLeHUs TUMOBbIX
nefarornieckon npodeccnoHarnbHbIX
AeATenbHOCTH 3apau.
OlK- | Bnageet 6a3oBbiMu [Mpwn pelueHnn npakTn4ecKmnx
1.5 3HaHUAMK B obnactn 3aga4y 1 CTPYKTYpUpoBaHUK




dunaunkun konedarenbHo-
BOJTHOBbIX SIBNEHNI 1
NPUMEHSIET MX B
npodeccnoHanbHoOn
OEATENbHOCTMW.

HayK.

€CTeCTBEHHO-Hay4YHON
MHOpMaLMN NCXoauT U3
COBPEMEHHbIX KOHLeNUU n
AOCTMXXEHUN eCTECTBEHHbIX

12. O6bemM gucumnnuHbl B 3a4e€THbIX eAnHULax/vac. (s coomeemcmeuu ¢ y4ebHbIM fnaHoM) —

4/144.

Pdopma NpoMeXyTOHYHOMN aTTecTauMnm (savem/sxk3ameH) IK3aMeH

13. TpyaoeMKkocTb NO BUAam y4ye6Hon paboThbl

TpyooemKkocCTb
5 Mo cemecTpam
Bua yyebHon paboTbl Bcero
5 cemecTp
AyaNTOpHbIE 3aHATUS 68 68
nekunmn 34 34
B TOM
. npakTn4eckmne 34 34
yucne:
nabopaTtopHble 0 0
CamocrtoqarenbHas paboTta 40 40
B TOM ymncne: Kypcoasi paboTta 0 0
(npoekT)
dopma NpoMeXxyTo4YHOWN aTTecTaumm 36 36
(3k3ameH — 4ac.)
WToro: 144 144
13.1. CopepxaHme gUCUUNIINHbI
n/n Peanunsauus
pasgena
ANCUUNIINHBI
HanmeHoBaHve
CopepxaHue pasgena gucuUmnivHbl C NOMOLLbIO
pasgena gucumninHbl .
OHNauH-
Kypca, QYMK
*
1. Jlekumnn
1.1 HekoTopble noHATUS 1 | TodeuvHble MHOXecCTBa B R". Knaccbl (pyHKUUN.
npennoxenunsa Teopumn | NpoctpaHcTBa GyHKUMA. MMnb6epToBbI
MHOXeCTB, TeEOpUn npocTtpaHcTea. OpTOHOPMarnbHbIE CUCTEMBI.
dOYHKUMI 1 Teopun MonHoTa. basuc. JInHenHble onepaTtopbl U
onepaTtopos dyHKUMoHanbl. Aapo n obpas. ObpaTHbIN
onepatop. OrpaHuyeHHble onepaTopbl.
JInHenHble ypaBHEHUS. DPMUTOBbI OMepaTopbl.
1.2 OcHoBHbIE ypaBHEHUs | YpaBHeHME konebaHui. YpaBHeHne anddysmm
MaTemMaTU4eCcKom n TennonposogHocTu. CTaumMoHapHoe
PU3NKK, NX BbIBOA U ypaBHeHue. YpaBHEeHUs ra3ormapoanHamMuki




Knaccmudukauma

TennomaccoriepeHoca. YpaBsHeHne Makcsenna.
YpasHeHue LWpéannrepa. Knaccudpumkauyms
ypaBHEHU B TOYKe. XapaKkTepuctmyeckune
NOBEPXHOCTN (XapakTepucTukn). KaHoHn4eckni
BUA YPaBHEHWI C ABYMS HE3AaBMCUMbIMU
nepemMeHHbIMU (3NNNTUYECKUNA,
rmnepbonn4ecknin, napabonn4eckni).

1.3

lNocTaHoBKa
OCHOBHbIX KpaeBblX
3a4a4 ans nMHenHbIX
anddepeHumanbHbIX
ypaBHEHUN BTOPOro
nopsiaka

Knaccudgumkaumns kpaeBbix 3agad. 3agaya
Koww. KpaeBas 3agava ans ypaBHeHU
annunTuyeckoro Tuna. CmelwaHHas 3agava.
[pyrue kpaeBble 3agavn. KOppekTHOCTb
NOCTaHOBOK 3aa4 MaTteMaTU4eCKoOn OU3UKN.
Teopema Kowmn-Kosanesckon. Knaccuyeckue n
0606UeHHbIE peLleHus.

1.4

O606LeHHble
dOYHKUMM 1 onepauumn
C HUMU

MpocTtpaHcTBO D OCHOBHBLIX M D’ 0606LWEHHBIX
dyHKUMN. Hocutenb 0606LWeHHON OYHKLUMN.
PerynsapHble n cuHrynsipHole 0606LeHHblIe
dyHKUMN. 3ameHa nepeMeHHbIX B 0600LLEHHbIX
PYHKUNAX. YMHOXEHME 0606LLEHHBIX (PYHKLINIA.
MponsBoaHble 06001 eHHON hyHKUMK. [Tpsmoe
npouseeneHne n ceBépTka 0606LLEHHbIX
YHKUMA. IMPpOCTPaHCTBO S OCHOBHbLIX (PYHKLUMNN
n S’ 0600 EHHBIX PYHKLUUIN MEANEHHOro pocTa
S'. MNMpeobpasoBaHne Pypbe OCHOBHbIX
PYHKUMA 13 S n 0606LWEHHBIX PYHKLUMIA 13 S'.
CowcTtBa npeobpasoBaHus dypbe.
[MpeobpasoBaHne Pypbe CBEPTKN.

1.5

dyHoameHTanbLHoe
pelleHne n 3agaya
Kowum

O606LLEHHbIE peLlEHNs NTIMHENHbIX
AnddepeHumanbHbIX YpaBHEHUN.
dyHOaMeHTarnbHble peLleHns NMHENHbIX
AnddepeHumanbHbIX onepaTopoB. YpaBHEHUSA
¢ npaBou yacTbto. A50). 6. PyHoameHTanbLHoe
peLleHne onepaTopoB TENSIONPOBOAHOCTH,
BoNniHoBOro, Jlannaca n N'enbmMmronbLa.
[MoBepXHOCTHbIE U OOBbEMHbIE BOSTHOBbIE
noteHumansl. OboblweHHas 3aga4ym Kowmn ansa
BOJSIHOBOrO ypaBHeHus. PacnpocTpaHeHne
BOJSTH. [ndbpysms BonH 1 npuHumn [NonreHca.
[MoBEPXHOCTHbLIA 1 OO BEMHbLIN TENNOBOM
noteHuman. O6obweHHasa 3agaym Kowmn ansa
ypaBHEHUS TENSIONPOBOLAHOCTMW.

1.6

KpaeBble 3agayn ona
ypaBHEHUN
ANNMNTUYECKOro Tuna

lMocTaHoBKa 3agaym Ha cOBCTBEHHbIE
3HadveHus. ToxgecTtsa JlarpaHxa n (doopmynbl)
NpmnHa. CeowcTBa onepatopa L = div(p grad)
+g. CBONCTBA 1 (PU3NYECKNN CMbICH
COBCTBEHHbIX 3HA4YeHU U COBCTBEHHbIX
dyHKUM onepaTopa L. 3agaya LUTypma-
Jinysunns: pyHkuma NpuHa n ceegeHne K
WHTerpanbHOMy ypaBHeHu0. Teopema
Crteknoa. NapmoHnyeckne pyHkumm. Teopema
0 cpegHeM apudmeTmnyeckoM. MpuHumn
MakcuMyma. OnemMeHTbl Teopuu noTeHyunana.
®OyHKuua MpuHa 3agaym Oupuxne. Kpaesble




3agaydv ansa ypaBHeHus Jlannaca Ha nnocKoCTw.
KpaeBble 3agayun ansa ypasHeHun Jlannaca m
[MyaccoHa B NpOCTpaHCTBeE.

1.7 CneumnanbHble OnpegeneHne n npocTenme CBOMCTBA
dyHKUMN dyHKunn beccenda. OpToroHanbHOCTb U
PEKypPPEHTHbIE COOTHOLUEHNSA ANt (OYHKLUIA
Beccens. KopHu pyHkumm Beccens. MNonHoTa
dyHKkumn beccens. OnpegenexHne
chepuyecknx pyHkumn. OudpdepeHuymnanbHoe
ypaBHeHWe Onsa cpepuyecknx pyHKUNN.
MonuHomel Jlexxangpa. MNpounseoasilas
dyHKums. MNpucoegmHeHHbIE PYHKLMN
Jlexxangpa.
1.8 CwmellaHHasa 3agava O6bwwas cxema metoga Pypbe. CmellaHHas
3agada ans ypaBHeHust runepbonmyeckoro
Tuna. MHterpan aHeprun. CmellaHHasa 3agada
AN ypaBHeHWs1 napabonmyeckoro tmna.
[MpuHUMN Makcumyma.
2. NpakTnyeckne 3aHATUA
2.1 HekoTopble NOHATUA U | ToyeyHble MHOXecTBa B R". Knaccbl oyHKUUIA.
npeanoxenunsa teopumn | MNpocTtpaHcTBa pyHKUMIA. [MNbGepToBbI
MHOXeCTB, Teopumn npocTtpaHcTea. OpTOHOPMarnbHbIE CUCTEMBI.
YHKUNA 1 Teopumn lMonHoTa. basuc. JlnHenHble onepaTtopbl U
onepaTtopoB dyHKUMoHanbl. Agpo n obpas. ObpaTHbIn
onepatop. OrpaHUYeHHbIE onepaTopsbl.
JINHENHbIE YpaBHEHUS. DPMUTOBLI ONEPaTopbI.
2.2 OcHoBHble ypaBHeHUs | YpaBHeHue konebaHuin. YpasHeHne anddysmm
MaTemMaTU4eCcKom n TennonposogHocTu. CTaunoHapHoe
P13MKK, UX BbIBOA U ypaBHeHue. YpaBHEHUSA ra3orngpoanHaMumkm m
Knaccmudukauma TennomaccorepeHoca. YpaBsHeHne Makceenna.
YpasHeHue Wpéannrepa. Knaccudpukauyus
ypaBHEHUI B TOYKe. XapaKkTepuctmyeckune
NOBEPXHOCTN (XapakTepucTukn). KaHoHn4eckni
BUJ YPaBHEHWI C ABYMS HE3aBUCUMbIMM
nepeMeHHbIMU (3NANNTUYECKUNA,
rmnepbonn4ecknin, napabonn4eckmni).
2.3 lNocTaHoBKa Knaccudgumkaumns kpaeBbix 3agad. 3agaya
OCHOBHbIX KpaeBblX Kowwu. KpaeBas 3agava anst ypaBHEHUN
3agad ans fMHerHbIX | annunTudeckoro tuna. CMmelwaHHas 3agada.
andepeHumnanecHblx | [pyrne kpaeBble 3agavn. KOppekTHOCTb
ypaBHEHUIN BTOPOro NOCTaHOBOK 3aa4y MaTeMaTU4eCKon PU3NKN.
nopsiaka Teopema Kowmn-Kosanesckon. Knaccuyeckue n
0606LUleHHbIE peLleHus.
2.4 O606LeHHbIe MpocTtpaHcTBO D OCHOBHBLIX M D’ 0606LWEHHBIX

yHKUMM 1 onepaumm
C HAMU

dyHKUMN. HocuTenb 0606LWeHHON dOYHKLMN.
PerynsapHble 1 cuHrynspHole 0606LLeHHbIe
dyHKUMN. 3amMeHa nepeMeHHbIX B 0600LLEHHbIX
PYHKUUNAX. YMHOXEHME 06006LLEHHbBIX (PYHKLNIA.
MponssoaHble 0600LeHHON PyHKUMK. [psmoe
npousseneHne n cBépTka 0606LLEHHbIX
YHKUMA. IMPOCTPaHCTBO S OCHOBHbIX (PYHKLUUN
n S’ 0600LLEHHbIX PYHKUUIN MEANEHHOro pocTa
S'. MNpeobpasoBaHne Pypbe OCHOBHbIX




PYHKUMA N3 S 1 0606LLEHHBIX YHKUNA N3 S'.
CeowcTtBa npeobpasoBaHus dypbe.
[MpeobpasoBaHne Pypbe CBEPTKN.

2.5

dyHaoameHTanbHoe
pelueHve 1 3agada
Kowun

O600LLEHHbIE PELLEHUST TMHENHbIX
AnddepeHumanbHbIX YpaBHEHUN.
dyHOaMeHTarnbHble peLleHns NUHENHbIX
AnddepeHumanbHbIX onepaTopoB. YpaBHEHUSNA
¢ npaBow YyacTtblo. A50). 6. dyHaameHTanbHoe
peLleHne onepaTopoB TENIONPOBOAHOCTH,
BosiHoBOro, Jlannaca v N'enbmronsua.
[MoBepXHOCTHbIE U OOBbEMHbIE BOSTHOBbIE
noteHuymansl. O6obweHHas 3aga4vm Kown ansa
BOJTHOBOrO ypaBHeHusd. PacrnpocTpaHeHue
BOJSTH. [ndbpysns BonH 1 npuHumn NonreHca.
[MoBEPXHOCTHLIN 1 OO BEMHbLIN TENNOBOM
noteHuyman. O6obweHHasa 3agaym Kown ansa
YpaBHEHUA TENONPOBOLAHOCTH.

2.6

KpaeBble 3agayn ona
ypaBHEHUN
ANNMNTUYECKOro Tuna

lMocTtaHoBKa 3agaym Ha COBCTBEHHbIE
3Ha4veHua. ToxgecTsa JlarpaHxa v (dpopmyrbl)
NpmnHa. CeowcTBa onepatopa L = div(p grad)
+g. CBoNCTBa 1 (PU3NYECKNN CMBbICT
COBCTBEHHbIX 3HAYEHU N COBCTBEHHbIX
dyHKUM onepaTtopa L. 3agaya LUTypma-
Jinysunns: pyHkuma NpuHa n ceegeHne K
WHTerpanbHOMy ypaBHeHu0. Teopema
Crteknosa. NapmoHnyeckne pyHkumm. Teopema
0 cpegHeM apudmeTmnyeckoM. MpuHumn
MakcuMyma. OnemMeHTbl Teopuu noTeHyunana.
®dyHkuua MpuHa 3agayum Oupuxne. Kpaesble
3agaydm onsa ypaBHeHus Jlannaca Ha nnocKoCTw.
KpaeBble 3agauv ansa ypasHeHuu Jlannaca m
[MyaccoHa B NpOCTpaHCTBeE.

2.7

CneuuanbHble
dYHKUMM

OnpepeneHve v npocTenwne CBOMUCTBA
dyHKuMn beccens. OpToroHanbHOCTb U
peKyppeHTHbIE COOTHOLUEHNSA AN (PYHKLUIA
Beccensa. KopHu doyHkumn beccens. lNonHoTa
dyHkumn beccens. OnpegenexHne
chepuyecknx pyHkumn. OudpdepeHumansHoe
ypaBHeHne Onga chepruyeckmux PyHKLMNA.
MonuHomel Jlexxangpa. MNpounssoasilas
dyHKumMS. [NMprcoeamHeHHble PyHKUUK
JlexxaHgpa.

2.8

CwmeluaHHasa 3agava

Obwasn cxema metoga Pypbe. CmewaHHas
3agada ans ypaBHeHUs runepbonmyeckoro
Tvna. NHterpan aHeprun. CmelwlaHHas 3agaya
AN ypaBHeHWs1 napabonmyeckoro tuna.
[MprHUMN MakcMmyma.




13.2. Tembl (pasgenbl) AUCUMNNUHBI U BUAbI 3aHATUN

No Buapbl 3aHATUI (KONMYECTBO YacoB)
p HanmeHoBaHue TeMbl JTabo [CamocTtosTe
n/ MpakTny
(pasgena) oMcumnnunHbl Jlekumn paTop nbHasi Bcero
n eckue
Hble paboTa

HekoTopble NOHATUA 1

1 | MPELNOXEeHMA TEOpUM MHOXECTB, 4 > 4 10
Teopun PyHKUUN 1 Teopumn
onepaTtopos
OCHOBHbIE ypaBHEHUS

2 | MaTemMaTU4ecKon on3mnKku, nx 4 2 4 10
BbIBOA W KNnaccudumkaums
lMocTaHoBKa OCHOBHbIX KpaeBbIX

3 | 38424 ANs NNHENHbIX ) > 5 4 8
anddepeHumanbHbIX ypaBHEHUN
BTOPOro nopsgka

4 O606LeHHbIE PYHKLMM U 8 6 6 20
onepauuun ¢ HUMKU

5 dyHaameHTanbHoOe peLleHne n 4 6 6 16
3agada Kowm

6 KpaeBble 3agayn ans ypaBHeHW 6 16
ANNIMNTUYECKOro TMNa

7 | CneumanbHble pyHKUMM 4 2 4 10

8 | CmellaHHaga 3agavda 4 8 6 18
Wtoro: 34 34 40 108

14. MeTogn4yeckme ykasaHua Aona oby4vyarowmxcsa No 0OCBOGHUIO AUCLUNIINHBI

Heobxoammo nocne Kaxaon nekuum pasbupaTtb 1 ocBavMBaTb Matepuan rno ee Teme, Ans
NyyLero NoHMMaHusi YuTaTb PeKOMeHA0BaHHY OCHOBHYIO M LOMOMHUTENbHYO nuTepaTypy,
FOTOBMTLCS K NPaKTUYECKOMY 3aHATUIO, pa3bupasi COOTBETCTBYHOLLUIA TEOPETUYECKUI
maTepuarn, cMcTeMaTUYeCKUN BbIMONHSATL AOMALLHWE 3a4aHus], BbINOMHATL TeKyLimne
TECTUPOBaHUS (KOHTPOIbHbLIE PaboThbl) MO NPONAEHHOMY TEOPETUYECKOMY U NPAKTUYECKOMY
maTepuany

15. MNepeyeHb OCHOBHOM W AOMOSNIHUTENbLHOW nNUTepaTypbl, PECypCOB MWHTEPHET,

HeobxoauMbIX AN OCBOEHUA AUCUMUNIIUHDbI (CriucoK fiumepamypbl OGOPMIISemcsi 8 Coomeemcmeuu
¢ mpebosarusimu TOCT u ucrnionb3yemcsi obujasi CK803Hasi Hymepauusi 0518 ecex audo8 UCMOYHUKO8)

a) oCHOBHas nutepaTypa:

Ne n/n NCTOYHNMK

Brnagmumunpos B.C. C60pHMK 3a4ay No ypaBHEHUSM MaTeMaTUYECKON OU3UKN:
3agayHuk / Bnagumupos B.C., Muxannos B.l1., Muxannosa T.B., WabyHmH M.N. —
Mockea: duamatnut, 2016. — 520 c. — COOpHUK 3aga4 N0 ypaBHEHUAM

1 MaTemaTudeckon unamnkun [nekTpoHHbIn pecypc] / Bnagumnpos B.C., Muxaiinos
B.lM., Muxannoea T.B., llabyHnH M.W. - M.: duamatnut, 2016. — ISBN 5-9221-
1692-3. — <URL.:

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

2 Kapuyesckuin M.M. Jlekumn no ypaBHEHUSAM MaTEMATUYECKON OU3NKN [DNEKTPOHHbIN
pecypc] / Kapuesckun M.M. — 2-e uapg., ncnp. — Cankr-lNetepObypr: NlaHb, 2016. —
164 ¢. — KHura n3 konnekuyumn Jlanb — Matematuka. — ISBN 978-5-8114-2132-9. —
<URL:




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

EmenbaHos B.M. YpaBHeHUA maTtemaTmnyeckon omsnkn. MNpakTukym no peLleHuto
3agad [OnekTpoHHbIn pecypc] / EmenbaHos B.M., PuibaknHa E.A. — 2-e nsg., ctep.
— CaHkT-lMeTepbypr: JlaHb, 2016. — 216 ¢. — PekomeHOBaHO Y4ebHo-
MeToaMYECKMM 06BbEOUHEHNEM NO YHUBEPCUTETCKOMY MOSIUTEXHUYECKOMY
obpasoBaHuio B kayecTBe y4ebHOro nocobusa ons CTyAeHTOB BbICLUNX YY4EOHbIX
3aBegeHunin, oby4varoLmMxcsa No HanpaBneHNAM NOAroToBKN « TexHnYeckas unsnkar»
n «lMNpuknagHas mexaHunka». — KHura ns konnekuum JlaHb — ®unsumka. — ISBN 978-
5-8114-0863-4. — <URL:

http://e.lanbook.com/books/element.php?pl1_id=71748>.

HekoTopble acnekTbl COBPEMEHHbIX METOAOB YPaBHEHUN MaTeMaTUYECKON (PU3NKK
[OnekTpoHHbIN pecypc]: [yd4ebHoe nocobue] :/ BopoHex. roc. yH-T; [cocT.: J1.H.
JlaxoB un gp.]. — OneKTpoH. TekcToBble AaH. — BopoHex: UspaTensckuin gom BIY,
2016. — 3arn. ¢ Tutyn. 9kpaHa. — CBob6oaHbIN JOCTYN U3 nHTpaceTn BIY. —
TekctoBble dannbl. — Windows 2000; Adobe Acrobat Reader. — <URL.:
http://www.lib.vsu.ru/elib/texts/method/vsu/m16-223.pdf>.

Hepesuy .B. MNMpakTrkym no ypaBHEHNAM MaTeMaTUYECKON (PU3NKN [ONEKTPOHHbIN
pecypc]: yuebHoe nocobue / Jepesny UN.B. — 2-e nag., ctep. — CaHkr-lNeTepbypr:

JTaHb, 2018. — 428 c. — KHura ns konnekummn JlaHb — ®usuka. — ISBN 978-5-8114-
2601-0. — <URL.:

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

6) gononHuTenbHasa nuTepartypa:

Ne n/n NcTOoYHNMK

"optoHOB A.®. YpaBHeHUs MaTeMaTn4eCcKon (pn3nkmn B npumepax n 3agadax. 2 /

1 A.®. lNoproHoB. — Mockea: MNDU, 2008. — 528 c. (OBC «YHuBepcuTeTckas
BGubnuoteka onlinex»
http://biblioclub.ru/index.php?page=book&id=231600)
CabwuTtos K.b. YpaBHeHust matemaTnyeckon usnkn: yuedHmk. — M.: dnsmarnur,

2 2013. — 352 c. (OBC «YHuBepcutetTckas bubnmorteka online»
http://e.lanbook.com/books/element.php?pl1_id=59660)
Bnagumupos B.C. YpaBHeHnsa matemaTndeckon punauku: y4ebHuk / Bnagnmupos
B.C., XXapuHos B.B. — Mocksa: ®usmatnut, 2008. — 400 c. — YpaBHeHus

3 MaTemaTndeckon unamnku [OnekTpoHHbIN pecypc]: Yueb. ans By3os. / Bnagnmupos
B.C, >KapuHoB B.B. - 2-e n3g., ctepeotun. - M.: ®duamatnut, 2008. — ISBN 5-9221-
0310-7. —
https://www.studentlibrary.ru/book/ISBN9785922103107.html
TpeHornH B.A. MeTogbl MateMaTuyeckon pusnkn: npakTukym / TpeHoruH B.A.,
HepnoceknHa N.C. — Mocksa: MCuC, 2012. — 196 ¢. — MeToabl

4 MaTeMaTn4ecKon msmkn [ONeKTPOoHHbIN pecypc]: npakTukym / B.A. TpeHoruH, LN.C.
HepnocekuHa. - M.: MUCuC, 2012. — ISBN 5-87623-611-1. —
https://www.studentlibrary.ru/book/ISBN9785876236111.html
Kownskos H.C. YpaBHeHNS B YaCTHbIX NPOU3BOAHbLIX MaTEMATUYECKON (PUIUKN:

5 yyebHoe nocobue ons crtyg. Mex. -mat. n ¢ua. dak. yH-to / Kownskos H.C.,
MmuHep 3.6., CmupHoB M.M. — M.: Beicwas wkona, 1970. — 710 c.
TuxoHoB A.H. YpaBHeHMs MatemaTnyeckon usnkn: y4ebHuk gnsa ctyq. pms.-mar.
cneunanbHocTten yH-ToB / A.H. TuxoHos, A.A. Camapckuin; Mock. roc. yH-T um. M.B.

6 JlomoHocoBa .— 7-e n3g. — M.: M3g-Bo Mock. yH-Ta : Hayka, 2004 .— 798 c. : vn.,
Tabn. — (Knaccmyeckn yHuBepcutetTckumn yuyebHuk / peacos.: B.A. CagoBHUYNN
(npen.) v gp.]) .— bubnwuorp.: ¢.791 .— MNMpeam. ykas.: ¢.792-798. — ISBN 5-211-
04843-1. — ISBN 5-02-033599-1

7 MnbmH A.M. YpaBHeHMa maTteMaTmyeckon pusmkun: y4ebHoe nocobue / inbmH A.M.



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

— Mocksa: ®usmatnuTt, 2009. — 192 c. — YpaBHeHNa mateMaTU4eckon PU3nkm
[OnekTpoHHbIN pecypc] / UnbnH A.M. - M.: ®uamatnut, 2009. — ISBN 5-9221-
1036-5. — 8
<URL:https://www.studentlibrary.ru/book/ISBN9785922110365.html|>.

B) MHCPOPMALMNOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchbl (orumanbHble pecypcbl
NHTEPHET)™:

Ne n/n Pecypc

1. www.lib.vsu.ru — 3HB Bl'Y

2. http://e.lanbook.com/ - 3EC «JlaHb»

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

* BHavane ykasbiBawotca OBC, ¢ koTopbiMM mmeroTcs goroBopa y BIY, 3atem OTKpbITble 3MEKTPOHHO-
obpasoBaTernbHble pecypcbl, OHMNarH-Kypcebl, YMK

16. MNMepeyeHb y4yebHO-MeTOAMYECKOro obecnevyeHUs ANA CaMOCTOATENbHOW paboTbl
(y4ebHo-memoduyeckue pekoMmeHOauyuu, nocobusi, 3adayHuKku, Memodudyeckue yKa3aHUusi 110 8bINOIHEHUK
npakmu4eckux (KOHMpPOsIbHbIX), Kypcosbix pabom u 0p.)

17. OOpasoBaTtenbHbleé TEXHOJNIOTMU, WUCMNOMb3yeMble MNpu peanusauum y4yebHomn
OUCLUMNIMWHBbI, BKNOYass AUCTaHUUOHHble obOpasoBaTtenbHble TexHonorun (OOT),
3neKTpoHHoe obyyeHue (30), cmewaHHOe 0Gy4YeHune):

Mpwn peanusauumn ANCUUNINHLI MOTYT NPUMEHATLCS SNEKTPOHHbIE OOpa3oBaTenbHbIe
TeXHonornm Ha 6ase noptana edu.vsu.ru Ansi OCBOEHUS NEKLUMOHHOrO Matepuana, ans
npenocTaBneHust AoMallHUX 3a4aHuiA Ans NPocMOoTpa M OLEHKM npenogasaTtenem, Ans
NPOBEAEHMS TEKYLLETO KOHTPOMS U TEKYLLEWN aTTecTauun.

https://edu.vsu.ru/course/view.php?id=9819
OneKTpoHHbIE cpeacTBa Ans NpeAcTaBneHns Npe3eHTauum

18. MaTepMaano-TeXHuquKoe obecneyeHne AUCLUUNIIUHDI:

lNlekumoHHas ayguTopusi, Oocka, YyyebHas nuTepaTypa, 9NeKTPOHHble cpeacTBa Ans
npeacTaBneHns npeseHTaumi

19. OueHou4HbIe cpeacTBa ANsi NPOBeAeHUSA TeKyLen U NPOMEXYTOYHOW aTTecTaumumn

MopsinoK OUEHKN OCBOEHUS 06y4YatoLmMmMmcs y4ebHoro matepuana onpegensiercs
coaepxaHneM crefyroLmx pasaenos AUCUMNINHDI:

HavnmeHoBaHuve
WNHankaTop(bl)
rll\}gn M%aiﬁ'_lej_lnmibl Komne;)eHu,mg( AOCTWXKEHUS OueHou4Hble cpeacTBa
A (MLcl)p,ynﬂ) KoMneTeHummn
1118 OrlK-1.1 KM
1. 2.1-2.8 OrllK-1 OrK-1.2 KM
- OrK-1.5 KM
MpomexyTouHasa aTTectaums I'Ielplle;ae;;fggl(%c;cos
doopmMa KOHTPOIS - 3K3aMeH 3ananmne



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

20 TuvnoBble OLEHOYHbLIE cCpeaAcTBa UM MeToAMYEeCKMe MaTepuanbl, onpegenswolme
npoueaypbl oLeHUBaHUs

OueHKa 3HaHWIN, YMEeHUN 1 HaBbIKOB, XapakTepuaytoLwasa atanbl GoOpMUPOBaHUSA KOMMNETEHLMN B
paMKax n3yyYyeHuUs OUCLMMIUHBI, OCYLLLECTBNAETCA B XO4€e TeKyLen N NPOMEXYTOYHOM
aTtTecTtaumn.

20.1 TeKywWMin KOHTPOSIb YCNeBaeMoOCTH

Tekylllasa aTTecTauus NPOBOANTCS B COOTBETCTBUM C [oMnoXXeHNeM o TeKylLeln aTTectaumm
oby4atoLLmMxcs No nporpaMmmam Bbicllero obpasoBaHns BopoHeXckoro rocyapcTBeHHOro
yHuBepcuteTa. Tekyllas atTectaums nposoautcs B oopme(ax) NMCbMEHHOro onpoca u
KOHTPOmbHbIX paboT. Kputepum oLeHnBaHns NpuBeaeHbl Bbille.

20.2 NpomexyTo4yHaa aTrectauus

MpomexyToyHas aTTecTaunsi NPOBOAMTCS B COOTBETCTBUM C [MONOXEHMEM O NPOMEXKYTOYHOW
aTTecTaumm oby4aroLLmMxcsi Mo NporpaMmam Bbicllero obpasoBaHus.
KOHTponbHO-13MepuTenbHble MaTepuarnbl NPOMEXYTOYHONM aTTecTaumm BKIoYaoT B cebs
TeopeTnyeckme BONpoChl, NO3BOSISIOLLME OLEHUTb YPOBEHb MNONYYEHHbIX 3HAHWUIA. [Npu
OLEHMBaAHUN UCNONb3YHTCH KAYECTBEHHbIE LUKarbl OLEHOK.

Heobxooumo 3HaTb, yMeTb 3anncaTth U pellaTtb OCHOBHbIE KITAcChl YPaBHEHUN MaTEMATUYECKOM
pun3nkn. BnageTb A3bIKOM (PYyHKLMOHAMNbHbLIX NPOCTPAHCTB, ONepaTopoB, PyHKLMOHANOB,
0000LWEHHBIX PyHKUMIA. YMeTb pewaTtb 3agayun Kowwu ansa ypaBHeHU konebaHum n
TEennonpoBOAHOCTU. YMeTb pewaTth 3agady LUtypma-JinyBunns,a Takke KpaeBble 3agaym gns
ypaBHeHus Jlannaca u lNyaccoHa B NpAMOYronbHUKE, KpYroBOM/KOSNbLEBOM CEKTOPE, LLApOBOM
cermeHTe. Bnagetb OCHOBHbIMU Npuémamm paboTbl Co cneudyHKLMAMM.

KpuTepum oueHok:

OTnn4HO — noapobHble 1 6e30LWMGOYHbIE OTBETLI HAa OCHOBHbIE U AOMNOMHUTENbHbLIE BOMPOCHI.
XopoLo — noapobHble 0TBETbI HAa NOCTaBNEHHbIE BOMNPOCHI C MENKMMM OLLIMBKaMM.
Y0oBneTBOPUTENBHO — HEYAOBMNETBOPUTENbHBLIE OTBETLI HA OAUH U3 OCHOBHbIX U HEKOTOpPLIE
[AONONHUTENbHbIE BOMPOCHI.

HeynoBneTBopuUTENBHO — NNIOX0E 3HAaHWE MaTepuarna, Hey4oBNeTBOPUTENbHbIE OTBETHI Ha
BONbLWMHCTBO NOCTaBMEHHbLIX BOMPOCOB.

MpomexyToyHas aTTecTauus no AUCUUNIMHE OCYLLLECTBNSIETCS C NOMOLLbIO Crieayowmx
OLEHOYHbIX CPEeACTB:



[lepeyeHb BONPOCOB K 9K3aMEHY:

1. Knaccudvkaumsa ypaBHEHUN B HaCTHbIX MPOMU3BOAHbLIX 2-r0 nopsgka ¢ AByMs
He3aBUCUMbIMU NepeMeHHbIMU. KaHOHUYeckas hopmMma ypaBHEHUM.

2. [MpuBeaeHune K KaHOHUYeCKOMY BUOY AnddepeHumanbHbiX YpaBHEHUN B YaCTHbIX
NPON3BOAHbLIX 2-ro NopsaKa C ABYMSA HE3aBUCUMbIMU NEPEMEHHbIMMU.

3. KaHoHu4eckne oopMbl IMHENHBLIX YPaBHEHUIN C MOCTOSIHHLIMU KO3 ULMeHTamu.
YacTHble MeToabl HAXOXAEeHWsT 0OLEero peLeHns KaHOHMYECKON hopMbl.

4. PeweHue 3agaym Kowmn ans ypaBHEHUN B YaCTHbIX MPOM3BOAHBLIX 2-r0 Nopsika ¢ ABYMS
He3aBUCUMbIMU NEPEMEHHBIMMU.

5. YpaBHEHMA C YaCTHbIMWN NPOMU3BOAHLIMU B OU3NYECKMX 3aadax Ha npumepax

konebatenbHbIX Npoueccos, AMddy3nn U TENTONPOBOAHOCTU, CTaLMOHaPHbIX

npoLieccoB.

[MocTaHOBKa HavanbHbIX U KpaeBblX 3ag4ay AN ypaBHEHUI MaTEMATUYECKON OU3UKN.

3agava Kowwn. 3agava LWTypma — Jinysunns.

KoppeKTHOCTb NOCTaHOBKM 3aa4 MaTeMaTUYECKON PUIUKMN.

3apgava Kowwn ons ogHOMepHOro ogHOPOL4HOMo U HEOQHOPOOHOMO YpPaBHEHWS

Hanambepa. Popmyna Janambepa. MpuHumn Joamens.

10.MeTog danambepa onsa nonynpsiMmon n KOHEYHOro OTpeska.

11. OpToroHanbHble cuctembl pyHKumi. 3agada LWtypma-finyBunns ana o6bIKHOBEHHOMO
AanddepeHumanbHOro ypaBHEHUS!, CNeKTp COBCTBEHHbIX 3HAYEHUIN, COOCTBEHHbIE
GOYHKLMM N NX CBOMCTBA.

12. CmelwaHHas 3agaya ans ogHOMepHOro BOSTHOBOIO YpaBHEHUSA C OAHOPOAHbLIMUA
rpaHn4YHbIMK ycnosusmun. Metog ®dypbe.

13.CmelwlaHHas 3agada ang ogHOMEPHOro YypaBHEHUS TENonpoBOAHOCTU C OAHOPOOHbLIMU
rpaHnYHbIMK ycriosusmn. Metog dypbe.

14.PeweHune cmellaHHON 3agayv ans ogHOMEpPHOro HEOAHOPOAHOIO BOSTHOBOIO ypaBHEHUS
C HEOOQHOPOAHbBIMWN rPAHUYHBLIMU YCIOBUSIMU METOAOM pasferieHNst NepeMeHHbIX.

15. PewweHne cmelwaHHOW 3agayv ans oqHOMepHOro HEOAHOPOLHOrO ypaBHEHUS
TEnnonpoBOAHOCTU C HEOAHOPOAHBLIMU FPAHNYHBIMW YCITOBUSIMU METOAOM pa3feneHus
nepeMeHHbIX.

16.Pa3sgeneHune nepeMeHHbIX B ypaBHeHuUsIX Jlannaca u NenbmMronsua B NpAMOYrofibHOM
obnactu npu peweHnn 3agay Oupuxne n HenmaHa.

17.PeweHne nepBon 1 BTOPOW KpaeBbIX 3afay Ans Kpyra MeTogoM pasgeneHuns
nepemMeHHbIx. [peacraBneHne pelwleHns B BUae nHterpanos lNyaccoHa v JuHn.

18. HaxoxaeHne rapMOHNYeCKON OYHKLMM B KOSbLIE N KPYrOBOM CEKTOPE METOA0M
pasgeneHnsa nepemMeHHbIX.

19. PewweHune 3agaym o konebaHusax npsamoyronbHon membpaHbl MeToaom dypbe.
20.MpnmeHeHne onepaumnoHHOro Metoaa (MHTerpanbHoro npeobpasoBaHus Jlannaca) npu
peweHnn gudpdepeHunanbHbIX YypaBHEHU B HaCTHbIX MPOU3BOLHbIX 2-ro nopsaaka

rmunepbonnyeckoro n napabonmnyeckoro TUMNOB.

21.MeTog doyHKUMM 'prHaA NpU peLleHnn ypaBHEHNIA SNNMNTUYECKOro U napabonuyeckoro
TUNOB.

22.[JenbTa-pyHKUNA 1 ee CBOMCTBA.

23.CsowcTBa pyHKLMM [pUHa.

24. dopmynbl [pyHa.

25.PeweHnwne 3agauun Oupuxne ons kpyra n nonynnockocTn metogom yHkumm Mpuna.

© N



26.3apgava Kowmn onst ogHOpO4HOro ypaBHEHUSA TENSTONPOBOLHOCTU U PELLEHMNE €€ C
nomoLubo dyHKuuKn M'puHa (dopmyna lNyaccoHa).

27.Pewenne 3agaumn Kowm ansa ypaBHeHus [Janambepa mMeTogom crycka B 2-X MEPHOM
npocTtpaHcTBe (popmyna lNyaccoHa).

28.OcHoBHble 1 0606LLeHHbIe yHKLMK. CBOMCTBA 0600LLEHHBIX DYHKUUIA N OENCTBUSA Haa
HuMU. [enbTa-pyHKums dupaka n ee cBOMUCTBA.

29.[lenbtaobpasHble nocnegosatensHOCTU. [amma- n 6eta- pyHkumn. OnpegeneHns n
OCHOBHbI€ CBOWCTBA.

30.YpaBHeHue beccens. ®yHkuun beccens nepeoro poaa un nx ceonctea. yHKUUK
Beccens BToporo nopsigka n Ux nMHenHasi He3aBUCUMOCTb.

31.06wee pelleHne ypaBHeHus beccens ans NpomsBosSibHbIX 3HAYEHUN NHOEKCA.
PekyppeHTHble cooTHoWeHUsA ans yHkuun beccensa. ®yHkumm bBeccens nonyuyenoro
nugekca. PyHkumn beccens 3-ro poga. YpasHeHne beccens ¢ napameTpom.

32. MoguduumpoBaHHbie dyHKUnn beccens 1-ro un 2-ro poga. 3agada Wtypma-Ilynsunns
ans ypasHeHnsa beccens. Pagbl ®ypbe-beccens v OuHn.

33.MonnHombl Nlexxangpa. Popmyna Pogpura. UHterpan LWnednu.

34.PeKyppeHTHble COOTHOLLEHUS ANs noniMHomoB JlexaHnapa. OpToroHanbHOCTb NOSIMHOMOB
Jlexxanpgpa. Pag ®ypoe-Jlexxangpa. MNpucoegmHeHHble oyHKUMM Jlexangpa.

35. Chepunyeckme pyHkumnu. Npounssoasias gyHKUna nonmHomos Ipmuta. dopmyna
Popgpura.

36. PekyppeHTHble COOTHOLLEHNSA AN nofiMHomoB Ipmnta. OpTOroHanbHOCTb NOSIMHOMOB
Opmuta. Pag dypbe-OpmuTa.

37.PeleHune 3agadn o konedaHusax Kpyrnom membpaHbsl metogom dypbe.

38.PasgeneHne nepemMeHHbIX B ypaBHeHUU Jlannaca B uMnnHapuyeckon cucteme
KoOpAuHar.

39. PasgeneHne nepeMeHHbIX B ypaBHeHUU ['enbMronbLa B NONsPHbIX KOOpAUHATaXx.

40.PeweHne 3agaym 06 ocTbiBaHUN umMnuHapa metogom dypee.

41.Pa3sgeneHune nepeMeHHbIX B ypaBHeHUsiX Jlannaca u NenbmMronsua B chepuyeckmx
koopanHatax. PelweHune 3agaym 06 ocTbiBaHUK Wwapa metoaom dypbe.

42.Pa3sgeneHune nepeMeHHbIX B ypaBHeHuu LpeauHrepa. JIMHenHbI rapMOHUYeCcKUi
ocuunnatop. Potatop. [ABXeHue anekTpoHa B KyNTOHOBCKOM More.

43.TMoHATNE O HENMMHENHBIX YPaBHEHUSIX MaTemMaTnyieckon omsmke.

44.MeTo[ KOHEYHbIX pasHOCTeN ANg peleHna 3agayun Jupuxne.

45.MeTo[, KOHEYHbIX PasHOCTEN AN ypaBHEHUS TENMONPOBOAHOCTMW.



20.3 NepeyeHb NpaKTU4ECKUX 3a8aHNN

u, =u, +exp(t)sin2x

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

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

u,(0,t)=—nx
2| u, =ug +exp(1)cos2x =2 | y(x,0)=2c0s3x + x> — mx u;cém)) .
. 3x . X
3 |u,=u, + exp(3t)s1n7 u(x,0)= 331n5 +2 7+ mx u0,)=2mru,(n,t)=n
C9c0sY 2_ 0,)=-2
s u=u. +exp(3t)cos u(x,0)=2c08” " = 2m¢ + 27 uy (0, )_ u
2 - M(ﬂ,t)——ﬂ
5 | u,=u, +exp(f)sinSx u(x,0)=sinx+3 7 —2x u(0,0)=3r u(n,t)=n
u,(0,t)=rm
6 | u, =u, +exp()cos3x+2 | y(x,0)=cosx — x% + mx ui(ﬂ,t) —
.X . 3x
7 |u, =u, +exp(t)sm§ u(x,0)= sin=- + 47 + mx u0,0)=4r u, (n,t)=n
3x X
8 |u, =u,+ exp(2t)cos; u(x,0)= COSE +3x-27 u,(0,6)=3u(r,t)=r
.. u(x,0)=sin3x+ 7 +3x
9 |u,=u, +sintsin2x 4, (,0) =0 u(0,0)=m u(z,t)=4r
- 2 _ 0,¢)=—
10 | u, =u, +costcos2x—2 u(x,0) =2cos3x + x~ — 7 up(0,0)=-
u;(x,0)=0 uy(m,t)=nm
. X
. = —+2
11 | u, :uxx+smts1n3—x u(x,0) 3s1n2+ o u(0,0)=2r u, (r,t)=n
2 u;(x,0)=0
—cosX 2_
) . . u(x,0)=2cos 5 2nx + 21 u(0,1) =27
12 | uy =uy, +cos tcosg B By —

T
u;(x,0)=0




u(x,0)=sinx+3 7 —2x

13 | uy =u,, +sintsinSx 4, (1,0) = 0 u(0,0) =3 u(rw,t)=r
— cosx — X2 0,1) =
14 | Uy =uyy +Ccostcos3x+2 u(x,0)=cosx —x" +mr ux(0,0)=m
u;(x,0)=0 uy(m,t)y=-r
u(x O)—sin3—x+47r + mx
15 | uy =u,, +sintsin> )=sin w(0,0) =47 u (,0) =1
2 u;(x,0)=0
; u(x,0)=3x-2x
X
16 | Uy =ty +cos2t0057 ut(x,O):cosi u(0,0)=3u(r,t)=r
2
. u(x,0)=m +3x
17 | Uy = U +sI0LSIN2X 4, (x,0) = sin3x u(0,t) =m u(r,t)=4n
=x% - 0,£)=—
18 | u, =u, +costcos2x—2 u(x,0) =x" — 7m0 uy(0.0) =7
u; (x,0)=2cos3x uy(m,t)y=n
3 u(x,0)=2rx +mx
: . 3x
_ 2
. u(x,0)=-"2mx+2r" —nx u,(0,1) =2
20 | Uy =uy, +C0S3tCOS— 3x B
2 u;(x,0)=2cos— u(z,t)=—n
2
u(x,0)=3r7-2x
21 | Uy =uy, +sintsinSx (x0) u(0,0)=3ru(n,t)=r

u;(x,0) =sinx

20.4 TecTOBbIE 3ag4aHUA.

Tekywasn atrectaumsa Ne 1

1. PeweHune 3agaun Koww ana BONHOBOro ypaBHeHust MeTogom Janambepa.
Mony6eckoHevHas cTpyHa. 3akpenneHHbIN U CBOOBOOHbIN KpaM.
2. PeweHunsa kpaeBbIx 3agad Ang BOMIHOBOro ypaBHeHUst MeTogoM ®dypbe. Cryyan

3aKpenJieHHbIX KOHLOB CTPYHbI.

Tekywasa atrectauua Ne 2

1. BbiBoA ypaBHeHMs Jlannaca B UMAMHOPUYECKMX KoopaANHaTaXx.
2. XapaKkTepuUCTUKM U YCINOBUS Ha XapakTepucTmkax anst 4ByMEPHON CUCTEMbI

YPaBHEHNIN aKyCTUKWN.




20.5 NepeyeHb 3aaaHUN ANA KOHTPOJbHbLIX paboT.
KoHTponbHO-M3MeputenbHbin maTtepuan Ne 1.

1. PewwuTb ypaBHeHue:
u, =20, 0<=r<3,t€(0,),ul0)=9—7ru3t) = 0;

2. Hantn obwee peweHne napabonnmyeckoro ypaBHEHNS:
Upr + Aty + Uy + 1y — 2, =0

KoHTponbHO-uameputensHbin matepuan Ne 2.

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

2. HawnTtn 06u.|,ee peweHune afnmnTn4ecKoro ypaBHeHunA:
Uyy + 21y, + 51y, =0,



JNIUCT COrNACOBAHUN

PABOYASA MPOrPAMMA YYEEHOW ONCLMNNNHDI

HanpaeneHue/cneymansHocTb 03.03.03 Pagnoduamka

Oucumnnunua 51.0.20 MeTtoabl MatemMaTu4eckon husunkm

[Mpodunb nogrotoBku: Pagnodunsnka n aneKTpoHuKa.

dopma 0byyeHns: oyHas

YyebHbinn rog 2026/2027

OTBETCTBEHHbIN UCNOMHUTENb

3aBegyowmn kacegpon matemMaTnyeCcKomn

PU3MKN U MHPOPMALMOHHBIX TEXHOMOMNNI ¢ Mepecenkos C.A. 28.06.2024

UcnonHutenu

lMpodeccop kadheapbl MaTteMaTnU4eckom

M3NKN N MHPOPMALMOHHBIX TEXHOMNOIMM YepHos B.E. 28.06.2024

QormkHOCcmMb, rnodpasderieHue nooénucob pacuwugbposka rnodnucu

COIMACOBAHO

Kypatop OOI1
no HanpaBneHuw/cneLmanbHOCTH

noédnucsb pacuwugbposka nodnucu

HauyanbHuk otaena obcnyxusanua 3HB )

noonuck pacuwiughposka nodnucu

Mporpamma pekoMeHAoBaHa Hay4yHo-MeToamM4ecknm coBeToM hmanmyeckoro dakynbrera,

npotokon Ne 6 ot 27.06.2024r.




