MNMHOBPHAYKN POCCUA
O®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA30BATE/TbHOE YHPEXXOEHUE
BbICLLEIMO OBPA30OBAHUA

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

YTBEPXOAIO

3aBeqyowmin kapegpomn
MaTteMaTnydeckon pusnkm

N MUHPOPMALNOHHBIX TEXHOSTOMMI

C.A. lNepecenkos

28.06.2023r.

PABOYAS MPOrPAMMA YYEEHOW ONCLMNNUHDI

B51.0.20 MeToabl MaTemaTu4deckou dousmnku

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

2. Mpodnnb nogrotoBku/cneuymnanmsaumna:_Pagnodumsnka n 3neKTpoHUKa.

3. KBanudukauums (cteneHb) BbINyCKHUKA: 6akanasp
4. dopma obGyUyeHuUA: o4Has

5. Kachenpa, orBevarwan 3a peanmsaumio aucumnnuibl: 0803 kadeapa maTemMaTU4eCcKon

dOU3NKM 1 NHHOOPMALIMOHHBLIX TEXHOJ10TUN

6. CocTtaButenm nporpamMmmbl. YepHoB Brnagucnae EBreHbeBUY, AOKTOP dOU3NKO-

MaTeMaTUYeCKNUX HayK, AOLIEHT, Npodeccop.

7. PekomMeHpgoBaHa: Hay4yHo-MeToAMYECKMM COBETOM bumamndeckoro dakynbTeTa,
npoTtokon Ne 6 ot 27.06.2023r.

8. YuebHbIn roa: 2025/2026 CewmecTp(bl): 5



9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Lienamu ocBoeHus y4ebHOM ANCLUUNIINHBI ABRSIOTCS:

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

- 3HaKOMCTBO C COBPEMEHHbBIM MaTeEMATUYECKNM A3bIKOM (Hanpumep, 0606LLEHHBbIX
YHKUMA 1N NPOCTENLLMX NOHATUN PYHKLMOHANBHOrO aHanusa) u ymeHme bopmynupoBaTb Ha
HEM 3aJau4n COBPEMEHHbIX €CTECTBEHHbIX HAayK U TEXHOMOMH,;

- BOCMUTaHWe obLen MaTeMaTuyeckon KynbTypbl, pasButne MaTeMaTuyeckon NHTynumm

N MOHMMaHUS MecTa 1 Ponn MaTemaTU4eckon U3NKN B CUCTEME MaTEMaTUYECKUX HayK;
- (hOpPMMpPOBaAHME NTIMYHOCTU CTYAEHTA, Pa3BUTME Ero UHTENNEKTa, CMOCOBHOCTEN K
NOrMYECKOMY M anropuTMUYECKOMY MBILLFIEHNIO.

3agaym y4ebHoON AMCUNNANHBI:
- OCBOEHME aHANMUTUYECKNX (TOYHBIX U MPUOMMKEHHBIX) U YNCIIEHHBIX METOA0B pPeLLUEHUS
NMHENHbIX U HENMWHENHbIX YPaBHEHUIN B YACTHbIX NPON3BOAHbLIX, BO3HMKAIOLWMX B 3a4a4ax
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, BEKTOPHbIN N TEH30PHbLIN aHanu3, auddepeHunanbHble YpaBHEHNS) C
y4éTom TpeboBaHW K YPOBHIO NOArOTOBKM, HEOOXOANMbIX A4S151 OCBOEHUSA OCHOBHOW
obpasoBaTtenbHOW nporpamMmmbl. JucuunnmHa siBnsieTca npeglecTByowen ansa Kypcos
3MeKTPOANHAMUKN, KBAHTOBOW TEOPUN, CTAaTUCTUYECKON (PU3MKK, (PU3NKM CNITOLLHBIX Cpef,
dU13MKN TBEPAOro Tena, on3nKn BOSTHOBbLIX SABIEHUI, TEOPUN TEN0o- U MacconepeHoca.

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

Kon HasBaHwne Koa(bt) NHankaTop(bl) lMnaHupyemblie pesynbTaTtbl
KOMMNeTeHunmn obyyeHus
Ol | CnocobeH OrlK- | Bnageet 3HaHUAMMU [eMOHCTpupyeT 3HaHUA
K-1 | npumeHsTb 1.1 dyHOaMeHTarnbHbIX dbyHOaMeHTarnbHbIX 3aKOHOB
6a3oBble 3HaHUSA pasgenoB MaTeMaTuKu, NPMpOAbl N OCHOBHBbIX
B obnactu HeobxoanMbIX NS un3nyeckmx n
du3mkun n pELLEHNsT TUMOBbIX MaTeMaTUYeCKnx 3aKOHOB.
pagnodunnkn n npodeccrnoHarnbHbIX
Ncnonb30BaThb 3agau.
ux B OMK- | OueHuBaeT rpaHmLbl MpumeHsieT duranyeckme
”p?cbeCC”OHa”b 1.2 NPUMEHMMOCTM U 3aKOHbl 1 MaTemaTnyeckme
How ncronb3yet MeToAbl ANS pelueHust 3a4ay
ACATENBHOCTH, B MaTeMaTU4ecKUe MOAENW, | TEOPETUYECKOTO W
TOM Hucre B HeobxoauMble A NPWKNaZHOro xapakTepa.
ccpepe . peLLeHNsI TUMOBbIX
nefarorn4eckon npodeccnoHanbHbIX
AEATENbHOCTU 3agau.
OlK- | Bnageet 6a3oBbiMn [Mpun peleHnn npakTU4eCcKmx
15 3HaHnAMKU B obnacTu 3a4a4y N CTPYKTYpPUpOBaHUMU




dun3nkn konebartenbHo-
BOJTHOBbIX SIBMIEHUN U
NPUMEHSIET X B
npodeccnoHanbLHon

OEeATEJIbHOCTHU. HayK.

€eCTeCTBEHHO-Hay4HOM
nHopmauum ncxoguT n3
COBPEMEHHbIX KOHLENUNN 1
JOCTUXKEHUI ECTECTBEHHbIX

12. O6bemM gucumuniuHbl B 3a4eTHbIX eaMHMUax/9Yac. (s coomeemcmsuu ¢ y4ebHbIM fIaHoOM) —

4/144.

Popma NPOMEXYTOYHON aTTeCTaLMUM (3avem/sk3ameH) IK3AMEH

13. TpypoemkocTb No Buagam y4yebHomn paboTbl

TpyooemMKkoCTb
5 No cemecTpam
Bug yyebHon paboThl Bcero
5 cemecTp
AyOuTOpHbIE 3aHATUSA 68 68
nekumm 34 34
B TOM
) npakTnyeckne 34 34
yucne:
nabopartopHble 0 0
CamocTosaTenbHas paborta 40 40
B TOM umncne: kypcosas paborta 0 0
(npoekT)
dopma NpoMeXyTOYHOW aTTecTaumm 36 36
(9k3ameH — 4ac.)
WNTtoro: 144 144
13.1. CopepxkaHme ANCUMNIINHBI
n/n Peanusauusa
pasgena
ONCLUUNNNUHBI
HanmeHoBaHune
CopepxaHue pasgena gUCUUnIIvHbI C MOMOLLbIO
pasgena OUCUUNIIvHGI y
OHNawnH-
Kypca, QYMK
*
1. Jlekunn
11 HekoTopble noHATMS 1 | TodevHble MHOXecTBa B R". Knaccbl oyHKUMIA.
npegnoxenus Teopumn | MNpocTtpaHcTBa PyHKUMA. Mnb6epTOoBbI
MHOXeCTB, Teopuu npocTtpaHcTBa. OpTOHOPMasibHbIE CUCTEMBDI.
PYHKLMI 1 Teopun MonHoTa. basuc. JInHenHble onepatopsbl 1
onepaTopoB dyHKumMoHanbl. Agpo n obpas. ObpaTHbIn
onepartop. OrpaHnyeHHbIe onepaTopbl.
JInHenHble ypaBHEeHUs. DPMUTOBbLI ONepaTopsbl.
1.2 OcHoBHble ypaBHeHUs1 | YpaBHeHMe KonebaHuin. YpasHeHne gudpdysnm
MaTeMaTU4eckom n TennonpoBogHocTu. CTaunoHapHoe
131K, UX BbIBOA U ypaBHeHue. YpaBHEHUSA ra3orMapognHaMmnki n




Knaccuukaumsa

TennomacconepeHoca. YpasHeHne Makcsenna.
YpaBHeHune WpéannHrepa. Knaccudmkauus
ypaBHEHUN B TOYKE. XapaKTepucTnyeckme
NMOBEPXHOCTU (XapakTepuUCTukn). KaHOHN4YeCKnin
BMA YPaBHEHUI C ABYMSI HE3aBUCUMbIMU
nepemMeHHbIMU (3NNIMNTUYECKUI,
rmnepbonunyeckmi, napabonmyeckui).

1.3

lMocTtaHoBKa
OCHOBHbIX KpaeBbIX
3agad ang nMHEenHbIX
AnddepeHumanbHbIX
ypaBHEHN BTOPOro
nopsiaka

Knaccudmkauma kpaeBbix 3agad. 3agavda
Kowwn. KpaeBas 3agava ans ypaBHeHWUi
annunTuyeckoro Tuna. CmelwaHHas 3agava.
Apyrve kpaeBble 3agavn. KoppekTHOCTb
NOCTaHOBOK 3aay MaTeMaTU4eCKoOn OU3NKN.
Teopema Kowmn-Kosanesckon. Knaccudeckume n
00606LLEHHbIE pELUEHUS.

14

O606uleHHbIe
dYHKLMM 1 onepauum
C HUMU

MpoctpaHcTBo D 0CHOBHBLIX 1 D’ 0600LLEHHBIX
dyHKuMn. HocuTtenb 0606LWeHHON YHKLUNN.
PerynapHble n cuHrynsipHole o606LLeHHbIe
dyHKUMN. 3ameHa nepeMeHHbIX B 0006LLEHHbIX
dyHKUMAX. YMHOXEHNEe 0006LLEHHBIX OYHKLINIA.
MponsBogHble 0606LLEeHHON PyHKLMK. [Tpsimoe
npousBegeHne n cBépTka 0606 EHHbIX
dyHKUMA. [TPOCTPaHCTBO S OCHOBHbIX (PYHKLMN
n S’ 0600 EHHbIX (PYHKUMI MeLMEeHHOro pocTa
S'. MNpeobpasoBaHne Pypbe OCHOBHbIX
dyHKUMA N3 S 1 0606LLEHHBIX YHKLNA 13 S'.
Csowctea npeobpasoBaHnsa dypbe.
[MpeobpasoBaHne Pypbe CBEPTKMU.

15

dyHOamMmeHTanbHoe
pelleHne n 3agava
Kowiun

O606LeHHbIE peLleHnst MMHENHbIX
andpdepeHumanbHbIX YpaBHEHUN.
dyHOamMeHTanbHble peLleHnst IMHENHbIX
andpdepeHumanbHbiX onepaTopoB. YpaBHEHUS
¢ npaBou yacTtbto. A50). 6. PyHaameHTanbHoe
peLleHne onepaTopoB TENMOMNPOBOAHOCTMH,
BoJiHOBOrO, Jlannaca n NenbmronsLua.
[MoBepXHOCTHbIE N 06bEMHbIE BOSTHOBbIE
noteHuymansl. O6obLweHHas 3agaym Kowmn ansa
BOJTHOBOrO ypaBHeHud. PacnpocTpaHeHue
BONH. Andpyaunsa BonH u npuHumn MNonreHca.
[MoBEPXHOCTHbIN U 06 BbEMHbBIN TEMNOBON
noteHuman. O6obuweHHas 3agayun Kowmn ans
YpaBHEHNS TENSIONPOBOLHOCTH.

1.6

KpaeBble 3agayn ona
ypaBHEHUN
ANNUNTUYECKOro TMna

MocTaHoBKa 3aga4m Ha COBCTBEHHbIE
3HayeHus. ToxagecTa JlarpaHxa u (popmynbl)
NpmHa. CsowctBa onepaTopa L = div(p grad)
+q. CBoKncTBa N (PU3NYECKUIN CMbICH
COBCTBEHHbIX 3HA4YEHUI U COBCTBEHHbIX
dyHKUM onepaTopa L. 3agava LWtypma-
JInyBunna: pyHkumsa puHa n ceegeHne K
WHTEerpanbHOMy ypaBHeHM0. Teopema
CTteknosa. lapMmoHu4yeckune yHkumn. Teopema
O cpeaHeM apudgmeTndeckom. MNpuHumn
Makcumyma. dreMeHTbl Teopumn noteHumana.
®PyHKuma MpuHa 3agayum Oupuxne. KpaeBbie




3afa4yv a4ns ypaBHeHua Jlannaca Ha niocKoCTu.
KpaeBble 3agayn ona ypaBHeHun Jlannaca m
[TyaccoHa B NpOCTpaHCTBe.

1.7 CneumnanbHble OnpegeneHne n npocTenne CBOMCTBa
dyHKLMN dyHkumM beccens. OpToroHanbHOCTb U
pPeKyppPEeHTHbIE COOTHOLLEHUS AN1s (PYHKLMN
Beccens. KopHu pyHkumi Beccens. MNonHoTa
dyHkumn beccens. OnpegenexHune
chepuyecknx pyHkumnn. OudpdepeHuymnansHoe
ypaBHeHWe ans cpepuyecknx pyHKUNN.
MonuHombl Jlexxangpa. MNpounssoaswas
dyHKums. MNpucoegmHeHHbIE OYHKLMN
JlexxaHgpa.
1.8 CwmellaHHasa 3agava O6wasa cxema meTona dPypbe. CmelaHHas
3agava ans ypaBHeHusa runepbonmnyeckoro
Tuna. iHTterpan aHeprun. CmelLaHHas 3agadva
AN ypaBHeHNa napabonuyeckoro tuna.
[MpuHUMN MakCcUMyMma.
2. NpaKkTnyeckue 3aHATUA
2.1 HekoTopble NOHATUA U | ToyeyHble MHOXecTBa B R". Knaccbl pyHKUnA.
npegnoxeHus Teopun | MNpocTpaHcTBa PyHKUUIA. MNbGepTOBbI
MHOXECTB, Teopun npocTtpaHcTBa. OpTOHOPMasibHbIE CUCTEMBDI.
dYHKUNA 1 Teopumn MonHoTa. basuc. JluHenHble onepaTtopsbl U
oneparopos dyHKUMoHanbl. Agpo n obpas. ObpaTHbIn
onepartop. OrpaHnyeHHbIe onepaTopbl.
JInHenHble ypaBHEHMSI. DPMUTOBbLI ONEpPaTOpPBI.
2.2 OcHoBHble ypaBHeHUs1 | YpaBHeHMe KonebaHuin. YpasHeHne guddysnm
MaTeMaTnyecKomn n TennonposogHocTu. CTaunoHapHoe
U13MKKM, UX BbIBOA U ypaBHeHUe. YpaBHEHUS ra3orMapoguHaMmnkn n
Knaccugukauma TennomacconepeHoca. YpasHeHne Makceenna.
YpaBHeHue WpéauHrepa. Knaccudpmkaums
ypaBHEHNIN B TOYKE. XapaKkTepuctmyeckume
NMOBEPXHOCTU (XapakTepucTunkn). KaHoOHNYeCcKun
BMA YPaBHEHWI C OBYMSI HE3aBUCUMbIMU
nepemMeHHbIMU (3NNUNTUYECKUNA,
rmnepbonn4ecknin, napabonn4eckun).
2.3 NocTaHoBKa Knaccudmkauma kpaeBbix 3agad. 3agavda
OCHOBHbIX KpaeBbIX Kowwn. KpaeBasi 3agava ans ypaBHeHUi
3afay ons NMHerHbIX | annMnTuyeckoro Tuna. CMelwaHHasa 3agaya.
AnddepeHumansHbix | Apyrue kpaesble 3agavn. KOppekTHOCTb
ypaBHEHNN BTOPOro NOCTaAHOBOK 3aay MateMaTuyeckomn nU3nKN.
nopsagka Teopema Kowwn-Kosanesckon. Knaccuyeckume v
0600UIEHHbIE pELLEHUS.
2.4 O606LeHHbIe MpocTtpaHcTBO D OCHOBHBLIX M D’ 0600LLEHHbIX

dyHKUMN 1 onepaumm
C HAMMU

dyHKkunn. Hocutens 0606LLeHHON YHKLMN.
PerynspHble 1 CUHrynsipHble 0606LLeHHbIe
dyHKUMN. 3ameHa nepeMeHHbIX B 06006LLEeHHbIX
dyHKUMSAX. YMHOXEHNE 0006LLEHHBIX OYHKLINIA.
MpounsBogHble 0606LweHHON dyHKLMK. [Tpamoe
npoussegeHne n cBépTka 0600LLEHHbIX
dyHKUMIN. [TPOCTPaHCTBO S OCHOBHbIX (PYHKUUN
n S’ 0600LEHHbIX (PYHKLUMI MELMEHHOrO pocTa
S'. NpeobpasoBaHme Pypbe OCHOBHbIX




dyHKUNA N3 S n 0606LLEHHBIX PYHKUMIA 13 S'.
Csowctea npeobpasoBaHnga dypbe.
MpeobpasoBaHne Pypbe CBEPTKMU.

2.5

dyHOoameHTanbLHoe
pelleHne n 3agava
Kowuun

O606LeHHbIE peLleHnst MMHENHbIX
andpdepeHumanbHbIX YpaBHEHUN.
dyHOaMeHTarnbHble peLleHns NUHENHbIX
anddepeHumanbHbIX onepaTopoB. YpaBHEHUS
¢ npaBou yacTtbto. A50). 6. PyHaameHTanbHoe
peLleHne onepaTopoB TENMOMNPOBOAHOCTMH,
BofiHOBOroO, Jlannaca n Nenbmronsua.
MNoBepXHOCTHbIE N OOBEMHbIE BOMHOBbLIE
noteHuymansl. O6o6LweHHas 3agaymn Kown ana
BOJIHOBOrO ypaBHeHUsA. PacnpocTpaHeHne
BOJSTH. [l pyana BonH n npuHumn MNonreHca.
[MoBEPXHOCTHbIN 1 06 BEMHbBIN TEMOBON
noteHyman. Ob6obuweHHasa 3agayum Kowm ansa
ypaBHEHUs TENIONPOBOLHOCTMW.

2.6

KpaeBble 3agayn ona
ypaBHEHUN
3NNUNTUYECKOoro Tuna

MNMocTaHoBKa 3aga4m Ha cOBCTBEHHbIE
3HadveHus. ToxaecTtsa Jlarpanxa n (doopmMynbl)
MpmnHa. CeowcTBa onepatopa L = div(p grad)
+q. CBoKnCTBa N (PU3NYECKUIN CMbICH
COBCTBEHHbIX 3HA4YEeHUI U COBCTBEHHbIX
dyHKUM onepaTopa L. 3agaya Wtypma-
JinyBnnnsa: pyHkumna NpmuHa n ceegeHne K
WHTerpanbHOMy ypaBHeHU0. Teopema
CTteknoBa. lapmoHunyeckne dpyHkumn. Teopema
0 cpegHeMm apudmeTndeckom. MNpuHUMN
MakcMMyMa. OneMeHTbl Teopun noTeHumana.
®dyHkuma NpuHa 3agayum Oupuxne. KpaeBble
3agauun ons ypasHeHua Jlannaca Ha nNnocKoCcTu.
KpaeBble 3agaym ansa ypasHeHun Jlannaca m
[TyaccoHa B NpOCTpaHCTBe.

2.7

CneumnanbHble
dOyHKUMM

OnpegeneHne u npocTenune cCBONCTBa
dyHkumn beccensi. OpToroHanbHOCTb U
PEKYPPEHTHbIE COOTHOLLEHUS AN (PYHKUUI
Beccens. KopHu doyHkumn beccens. NonHoTa
dyHkumn beccens. OnpegenexHune
chepuyecknx pyHkunn. dudpdepeHuymnansHoe
ypaBHeHWe ansa cpepuyecknx pyHKUNN.
MonuHombl Jlexxangpa. MNpounssoaswas
dyHKums. NpucoegmHeHHbIE PYHKLMN
JlexxaHngpa.

2.8

CwmMellaHHasa 3agava

O6wasga cxema meToga dPypbe. CmelaHHas
3agava ans ypaBHeHus runepbonmnyeckoro
Tvna. NHTerpan sHeprun. CmellaHHas 3agada
Ans ypaBHEHNA napabonmyeckoro tmna.
[MprHLUMN MakcMMyma.




13.2. Tembl (pa3genbl) AUCLUMNNUHBI U BUObI 3aHATUN

No Buabl 3aHATUMI (KONMYECTBO 4acoB)
h HanmeHoBaHue TeMbl JTabo CamocTosTe
n/ MpakTny
(pasgena) aMcumnniunHbl JTekunn paTop nbHas Bcero
n eckme
Hble paboTa

HekoTopble NOHATUSA U

1 | MPEAMNOXKEHNsA TEOPUN MHOXECTB, 4 5 4 10
Teopuun yHKUNR 1N Teopumn
oneparopos
OCHOBHbIEe ypaBHEHUS

2 | MaTeMaTU4ecKon n3unku, nx 4 2 4 10
BbIBOA M Knaccugukaums
[MocTaHoBKa OCHOBHbIX KpaeBbIX

5 | 38Aa4 Ans NNHENHbIX ) 5 5 4 3
anddepeHumanbHbIX ypaBHEHUI
BTOPOro nopsigka

4 O606LWweHHbIE QYHKLNN 1 8 6 6 20
onepauuun ¢ HUMK

5 dyHaameHTanbLHoe peLleHne n 4 6 6 16
3apada Kowm

6 KpaeBble 3agayn onsa ypaBHeHUIN 6 16
ANNIMNTUYECKOro TMNa

7 | CneumanbHble yHKUMMK 4 2 4 10

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

14. MeToanyeckue ykasaHusa Ans odyyaroLWmxXca No 0OCBOEHUIO AUCLUMIIUHDI

HeoGxoavmo nocne kaxaon nekummn pasbupatb U ocBavMBaTb MaTepuan no ee Teme, Ans
NyYLIEero NoOHMMaHNs YMTaTb PeKOMEHA0BaHHY OCHOBHYIO U LOMOMHUTENbHYO nuTepaTypy,
FOTOBUTBLCS K NPAKTUYECKOMY 3aHATUIO, pa3bupasi COOTBETCTBYOLLMIA TEOPETUYECKNI
maTtepuar, cucTeMaTUyYeCckn BbIMONHATL AOMALLHUE 3a4aHus, BbINOMHATL TeKyLne
TECTUPOBaHUS (KOHTPONbHbIe paboTbl) MO NPONAEHHOMY TEOPETUYECKOMY U MPAKTUYECKOMY
maTtepuany

15. MMepeyeHb OCHOBHOM U [AONONHUTENILHOW nNUTepaTypbl, PECypCcoOB WHTEpPHeT,
HeobOXoaUMbIX ANA OCBOEHUA ANCLUMUNIIUHBI (Crucok numepamypbl 0GhOPMISIEMCs 8 COOM8emcmeuu

¢ mpeboearusivu FOCT u ucrionb3yemcsi obujasi CK8o3Hasi Hymepauyusi 05151 ecex 8ud08 UCMOYHUKOS)

a) OCHOBHas nutepaTypa:

Ne n/n NcToYHMK

Bnagumunpos B.C. C60pHUK 3aay no ypaBHEHNAM MaTeMaTUYECKOM (PU3NKN:
3agayHuk / Bnagumupos B.C., Muxannos B.I1., Muxannosa T.B., llabyHnH M.N. —
Mockea: ®unamaTtnut, 2016. — 520 c. — COOpHUK 3a4a4y NO ypaBHEHUSM

1 MaTemMaTnyeckon pusmkn [OnekTpoHHbIn pecypc] / Bnagumnpos B.C., Muxainnos
B.l., Muxannosa T.B., llabyHuH M.U. - M.: ®usmatnut, 2016. — ISBN 5-9221-
1692-3. — <URL:

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

Kapuesckun M.M. Jlekunn no ypaBHeHNSIM MaTtemaTuyeckon omsnkn [SneKTPOHHbIN
pecypc] / Kapyesckun M.M. — 2-e u3a., ucnp. — Cankr-lNetepbypr: JlaHb, 2016. —
164 c. — KHura ns konnekuum JlaHb — Matematuka. — ISBN 978-5-8114-2132-9. —
<URL.:




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

EmenbaHoB B.M. YpaBHeHUs maTematnyeckon omsnkun. NpakTnkym no peLLeHunio
3agav [OnekTpoHHbIn pecypc] / EmenbsaHoB B.M., PuibaknHa E.A. — 2-e n3g., crep.
— CaHkTr-lNeTepbypr: JlaHb, 2016. — 216 ¢c. — PekomeHaoBaHo Y4yebHo-
MEeToAMYECKMM 00 BbEeOUHEHNEM NO YHUBEPCUTETCKOMY MOMUTEXHNUYECKOMY
obpasoBaHuto B kKa4yecTBe y4ebHOro nocobusa ans CTyAEHTOB BbICLUNX Y4EOHbIX
3aBegeHun, obyyatoLmxcs No HanpaBneHUsiM NOArOTOBKN « TexHuyeckasa msmkar
n «lMNpuknagHasa mexaHukay. — KHura ns konnekuum JlaHb — ®uaunka. — ISBN 978-
5-8114-0863-4. — <URL.:

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

HekoTopble acnekTbl COBPEMEHHbBIX METOLOB YPaBHEHUA MaTEMATUYECKON (PU3UKN
[OnekTpoHHbIN pecypc]: [ydebHoe nocobue] :/ BopoHex. roc. yH-T; [cocT.: J1.H.
JlaxoB n gp.]. — ONeKTpoH. TekcToBble AaH. — BopoHex: N3gaTenbckui gom BIY,
2016. — 3arn. ¢ TuTyn. 9kpaHa. — CBo6OAHbIN JOCTYN U3 nHTpaceTn BIY. —
TekctoBble annbl. — Windows 2000; Adobe Acrobat Reader. — <URL.:
http://www.lib.vsu.ru/elib/texts/method/vsu/m16-223.pdf>.

Hepesud U.B. MNMpakTnkym no ypaBHEHUAM MaTeMaTU4ECKON PU3NKN [DNEKTPOHHBIN
pecypc]: yuebHoe nocobue / [lepeBny N.B. — 2-e n3a., ctep. — CaHkT-lNeTepbypr:

JlaHb, 2018. — 428 c. — KHura u3 konnekuum JlaHb — ®nasmka. — ISBN 978-5-8114-
2601-0. — <URL.:

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

0) gononHuTenbHasa nuTeparypa:

Ne n/n NCTOYHMK

"optoHoB A.®. YpaBHEHMS MaTeEMaTUYECKON PU3NKKN B NpumMepax 1 3agadax. 2 /

1 A.®. loptoHoB. — Mocksa: MUOU, 2008. — 528 c. (3BC «YHuBepcuteTckas
6ubnunoteka online»
http://biblioclub.ru/index.php?page=book&id=231600)
CabutoB K.b. YpaBHeHnsa maTtemaTndeckon uamkun: y4ebHmnk. — M.: dusamatnur,

2 2013. — 352 c. (OBC «YHuBepcuteTckasa bubnuoteka online»
http://e.lanbook.com/books/element.php?pll id=59660)
Bnagumupos B.C. YpaBHeHns maTtemaTndeckon unauku: y4edbHmk / Bnagnmmpos
B.C., >)KapuHoB B.B. — Mockea: ®unsmatnut, 2008. — 400 c. — YpaBHEHUS

3 MatemaTmyeckon omamkm [ONeKTpoHHbIN pecypc]: Yueb. ansa By3os. / Bnagummnpos
B.C, »KapuHos B.B. - 2-e n3g., crepeotun. - M.: duamatnurt, 2008. — ISBN 5-9221-
0310-7. —
https://www.studentlibrary.ru/book/ISBN9785922103107.html
TpeHornH B.A. MeToabl MatemaTnyeckon onsnkn: npakTnukym / TpeHormH B.A,
HepocekuHa N.C. — MockBa: MNCuC, 2012. — 196 c. — MeToabl

4 MaTeMaTnyeckon pusmkn [ONeKTpoHHbIN pecypc]: npaktukym / B.A. TpeHoruH, U.C.
HepocekuHa. - M.: MUCuC, 2012. — ISBN 5-87623-611-1. —
https://www.studentlibrary.ru/book/ISBN9785876236111.html
Kownskos H.C. YpaBHEHNSA B YaCTHbIX NPOM3BOAHbLIX MaTeMaTU4Yeckon OU3NKK:

5 yyebHoe nocobve anga ctyg. mex. -maT. u pus. dak. yH-toB / Kownskos H.C.,
MmuHep 3.6., CmmpHoB M.M. — M.: Beicwas wkona, 1970. — 710 c.
TuxoHoB A.H. YpaBHeHnss maTtemaTn4eckon uankn: y4ebHunk anga ctyg. gua.-mart.
cneunanbHocTen yH-ToB / A.H. TuxoHos, A.A. Camapckuin; Mock. roc. yH-T um. M.B.

6 JlomoHocoBa .— 7-e nusg. — M.: N3g-Bo Mock. yH-Ta : Hayka, 2004 .— 798 c. : un.,
Tabn. — (Knaccunyecknin yHuBepcuteTckum y4ebHuk / pegcos.: B.A. CagoBHnumnin
(npea.) v op.]) .— Bubnwnorp.: ¢.791 .— MNpegmM. ykas.: ¢.792-798. — ISBN 5-211-
04843-1. — ISBN 5-02-033599-1

7 NnbuH A.M. YpaBHeHua matemaTnyeckon dunsmkm: yuebHoe nocobue / UnbuH A.M.



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

— Mockea: dusmatnut, 2009. — 192 c. — YpaBHeHUss MaTeMaTn4eCKon Pun3nkn
[OnekTpoHHbIN pecypc] / UnbnH A.M. - M.: dnamatnut, 2009. — ISBN 5-9221-
1036-5. — 8
<URL:https://www.studentlibrary.ru/book/ISBN9785922110365.html>.

B) MHPOPMALMOHHbIE 3NEKTPOHHO-0Opa3oBaTesnbHble pecypchbl (OduumnanbHbie pecypchbl
NUHTEpHET)™:

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»

* BHavane ykasbiBatoTca 3BC, c koTopbiMM uMetoTca goroBopa y BIY, 3aTemM OTKpbITble 3NEKTPOHHO-
obpasoBaTeribHble pecypchbl, OHNanH-Kypcbl, AYMK

16. MNepeyeHb y4yeOHO-MeTOQMYECKOro obecrnevyeHUs Ansi CaMOCTOATENbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, rocobusi, 3adaqyHuKku, Memoou4vyecKue yKa3aHusi MO 8bIMOSTHEHUIO
rpakmu4eckux (KOHMPOJIbHbIX), Kypcosbix pabom u 0p.)

17. OOpasoBaTesfibHble TEXHONOrMU, WUCNONb3yeMble nNpuM peanusauum y4eOGHOMU
AUCUMNNWHBI, BKMOYasas [AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe obyyeHue):

Mpw peanusaunm AUCLMNIVHBI MOTYT NPUMEHSITLCS 3NEKTPOHHbIE 06pa3oBaTesbHble
TexHonorum Ha 6ase noptana edu.vsu.ru st OCBOEHMS NEKLMOHHOIro maTtepuana, ans
npenocTaBneHns AoMallHMX 3a4aHui Ans NPoCMoTpa M OLEHKW npenoaasaTeneM, Ans
NpoBeAeHNsi TEKYLLLEro KOHTPOSS U TEKYLLEen aTTecTauum.

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

18. MaTepnanbHO-TeXHU4YeCcKoe obecnevyeHme AUCLUNIIUHDbI:

NekumoHHas ayauTopusi, Qocka, YydyebHass nuTepaTypa, ONeKTPOHHble CpeacTBa Ans
npeacTaBneHns npeseHTauui

19. OueHou4HbIe cpeacTBa ANs NPOBeAEHUA TEKYLWEen U NPOMEXYTOYHOM aTTecTauum

MopsaoK OLEHKN 0CBOEHUS 0by4YaloLmMMmmncs y4eGHoro MmaTepuana onpegensercs
coaepXaHueM crieayoLmx pa3aenos AUCLUMNIUHBIL:

HanmeHoBaHwne
WNHankaTop(bl)
Ne | pamena | Kownerenus( | el | ouevossie cpencros
a (ML(l)}J,yJ'IFI) KoOMneTeHunmn
OnK-1.1 KM
1 ;-5-2 OrK-1 OMK-1.2 KM
A-2. OlK-1.5 KM
[MpomexyTodHasa aTTectaums ne%epqae;::g&%%co'a
dopma KOHTPONS - 3K3aMeH 3ajaHve



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

20 TunoBble OLEHOYHbLIE cpeacTBa UM MeToAMYEeCKMe MaTepuanbl, onpegensiowme
npoueaypbl oLeHUBaHUA

OueHKa 3HaHUKW, YMEHUI 1 HaBbIKOB, XapakTepuayloLias atanbl popMMpoBaHMS KOMNETEHLNNA B
pamMKax U3y4yeHus OUCLMNITMHbLI, OCYLLLECTBASETCH B XOA4e TEKyLLEen U NPOMEXYTOYHON
aTTecTaumn.

20.1 TeKywMI KOHTPOJb yCNeBaeMoCTH

Tekyllaa aTTecTaums NPoBOAUTCS B COOTBETCTBUM C [MONOXEHNEM O TEKyLLEN aTTecTaumm
oby4aloLLMXCa Mo NporpaMmam Bbicllero obpasoBaHns BopoHeXCKoro rocyapcTBeHHOro
yHuBepcuteTa. Tekylwas atTectaums NpoBoanTcs B popme(ax) NMCbMeHHOro onpoca u
KOHTPOIbHbIX paboT. Kputepun oLueHnBaHusa NpuBeaeHb! BbiLLE.

20.2 NMpomexyToyHas aTrecTauums

MpomexyToyHas aTTecTauunsi NPOBOAUTCSA B COOTBETCTBUM C [onoxxeHneM o MpoMeXyTOUYHOMN
aTTecTaumm oby4aroLLmMxcs No NporpamMmmam BbicLLero o6pasoBaHusi.
KoHTponbHO-13MepuTenbHble MaTepurarbl NPOMEXYTOYHOW aTTecTauum BKoYatoT B cebsl
TeopeTnyeckme BonpocChl, NO3BOMSOLINE OLEHUTb YPOBEHb NOMYYEHHbIX 3HaHWIA. Mpwn
OLIEHMBaHUN UCMONb3YHTCS KAYECTBEHHbIE LUKarbl OLEHOK.

Heobxoanmo 3HaTb, yMeTb 3anucaTth U pellaTb OCHOBHbIE KNacChl ypaBHEHUIA MaTeMaTU4eCKon
dun3unkn. Bnagetb A3bIKOM OYHKUMOHASbHBIX NPOCTPAHCTB, onepaTtopoB, OYHKLMOHAIOB,
0006LLEHHBIX YHKUMIA. YMETb pelwaTb 3agadu Kowu ansa ypasHeHun konebaHum u
TennonpoBoAHOCTU. YMeTb pellaTb 3agady LTypma-IinyBunns,a Takke Kpaesble 3agadv s
ypaBHeHus Jlannaca u lNyaccoHa B NpsAMOYronbHUKE, KpYroBOM/KONbLEBOM CEKTOPE, LLapOBOM
cermeHTe. Bnagetb OCHOBHbIMKU NpuéEMamm paboTbl Co cneudyHKLMUSMMN.

Kputepum oueHoK:

OTnn4HO — nogpobHble N 6e30WNB0YHbIE OTBETHI HA OCHOBHbIE U AOMNOSTHUTENBHbLIE BOMNPOCHI.
Xopowo — nogpobHble OTBETLI HA MNOCTaBMEHHbIE BONPOCHI C MEMKMMU OLUMOKaMN.
YOoBneTBOPUTESTbHO — HEYOOBETBOPUTESNbHbBIE OTBETHI HA OANH U3 OCHOBHbIX U HEKOTOPbIE
AO0NOJSTHUTENbHbIE BOMPOCHI.

HeynosneTBoputenbHO — Nroxoe 3HaHWe MaTepuana, Hey4oBneTBOpUTErbHbIE OTBETLI Ha
BGONbLWMHCTBO NOCTAaBMEHHbLIX BONPOCOB.

I'Ipome>|<yTquaﬂ arrecrauumda no gucumniimHe ocyecTBlideTcAa C NoOMOLLbIO crieayrlwmnx
OLEHOYHbIX CpeacCTB.



[NepeyeHb BONPOCOB K 3K3aMEHY:

1. Knaccugumkauuns ypaBHEHU B YaCTHbIX NPOU3BOAHbIX 2-r0 nopsika ¢ ABYMS
He3aBUCUMbIMU NepeMeHHbIMU. KaHoHMYeckas doopma ypaBHEHUN.

2. [NpuBeneHune Kk kaHOHUYeCKOMY BUAY aAnddepeHunanbHbIX ypaBHEHNN B YaCTHbIX
NPOU3BOAHbIX 2-ro Nopsifka ¢ ABYMS HE3AaBUCUMbIMU NEPEMEHHbBIMU.

3. KaHoHu4yeckne opmbl MMHENHBIX YPaBHEHUI C MOCTOAHHBLIMU KO3hpuumeHTamu.
YacTHble MeToabl HaXOXAEeHUs 00LLero peleHnst KaHOHUYECKOM (hopMbl.

4. PeweHue 3agaym Kowmn ans ypaBHEHUN B YaCTHbIX MPOU3BOAHbLIX 2-r0 Nopsaka ¢ 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 ANs ypaBHEHNUN MaTeMaTUYEeCKON OU3NKN.

3apava Kowwu. 3agava Wtypma — Jinysunns.

KoppeKkTHOCTb NOCTaHOBKM 3a4ad MaTteMaTU4eCKon (PU3NKN.

3apava Kowwm onst oAHOMEpPHOro OAHOPOAHOrO U HEO4HOPOLHOIO YpaBHEHNS

Hanambepa. dopmyna Janambepa. MNpuHumn Oioamens.

10.MeToa Janambepa A4ns nonynpsamMon 1 KOHEYHOro OoTpeska.

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

12.CwmelwaHHas 3agada ans ogHOMEPHOro BOSIHOBOIO YpaBHEHUSA C O4HOPOLHbIMM
rpaHn4HbiMu ycnosusmu. Metog dypoe.

13.CmelwaHHas 3agada ans ogHOMEPHOro ypaBHEHUS TENONPOBOAHOCTU C OAHOPOAHBIMU
rpaHnyHbIMK ycrnosusmu. Metoa ®dypbe.

14.PeleHne cMeLllaHHOM 3a4a4um Ans OQHOMEPHOro HEO4HOPOAHOIO BOSTHOBOIO YpaBHEHUS
C HEOQHOPOAHBIMU rPaHUYHBIMU YCNOBUAMU METOLOM pa3feneHns 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 pelweHnn 3agad Qupuxne n Herimana.

17.PeweHune nepBoun 1 BTOPOM KpaeBbIX 3a4a4y AN Kpyra MeTo4oM pasaeneHus
nepemMeHHbIx. lNpefcrasneHne peweHns B Buae nHterpanos lNyaccoHa v JuHu.

18. HaxoxaeHne rapmoHMyeckon (OyHKLUKN B KOSbLE U KPYrOBOM CEKTOPE METOLOM
pasgeneHunst nepeMeHHbIX.

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

20.MpnmeHeHne onepaumMoHHOro Metoaa (MHTerpaneHoro npeobpasoBanus Jlannaca) npu
peweHun anddepeHymnanbHbIX ypaBHEHUN B HYAaCTHbIX MPOU3BOAHbLIX 2-ro nopsaka
rmnepbonmn4eckoro n napabonn4eckoro TUMoB.

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

22.[lenbTa-pyHKUNA 1 ee CBOMCTBA.

23.CBonctea oyHKUmnn MpuHa.

24. ©opmynbl MpuHa.

25.PeweHune 3agaun Qupuxrne ansa kpyra v nonynnockocTn metogom yHkumn IMpunHa.

© N



26.3apava Kowwu ans ogHOpogHOro ypaBHEHUSA TENNONPOBOAHOCTU U peLleHne ee C
nomoLupbo dyHKUMK 'puHa (dbopmyna NyaccoHa).

27.PeweHne 3agaun Kowwn ana ypaBHeHna Janambepa MeToaom crycka B 2-X MEPHOM
npocTtpaHcTee (popmyna lNyaccoHa).

28.OcHOBHble 1 0606LLEeHHbIE PyHKLMK. CBOMCTBA 0600LLEHHBIX PYHKLUMA N OENCTBUA Hag,
HumMK. denbTa-yHKums [upaka n ee cesoncTsa.

29.[enbTaobpasHbie nocnegoBatenbHOCTU. [aMmma- n 6eta- yHkumn. OnpegenexHus u
OCHOBHble CBOWCTBA.

30.YpaBHeHune beccens. dyHkunn beccensa nepBoro poga u ux ceBoncTea. OyHKUMM
Beccens BToporo nopsigka v Ux fIMHENHaA HE3aBUCUMOCTb.

31.06uwee pelweHne ypaBHeHna beccensa ona nponsBObHbIX 3HAYEHUI MHAEKCA.
PekyppeHTHble cooTHowweHna ans oyHkunn beccena. ®dyHkumn beccensa nonyuenoro
nHaekca. PyHkumm beccena 3-ro poga. YpaBHeHue beccensa ¢ napameTpom.

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

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

34.PeKyppeHTHble COOTHOLEHNA Ans nonnHomoB JlexaHngpa. OpToroHanbHOCTb NOIMHOMOB
INexangpa. Pag dypoee-Jlexangpa. lNpucoeamHeHHble pyHKuum Jlexangpa.

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

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

37.PelweHne 3agaum o konebaHunax kpyrnon memopanol metogom dypoe.

38.PasgeneHune nepeMeHHbIX B ypaBHeEHUM Jlannaca B UMIMHOPUYECKOW CUCTEME
KoopAauHar.

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

40.PeweHune 3agaym 06 ocTbiBaHUU LMnNuHApa metoaom dypoe.

41.PasgeneHune nepeMeHHbIX B ypaBHeHUAX Jlannaca v enbMronbua B chepmndeckmnx
kKoopguHaTtax. PeweHue 3agaym 06 octbiBaHMM Wwapa metogom dypee.

42.PaspeneHune nepeMeHHbIx B ypaBHeHuu LpeanHrepa. JIMHENHbIN rapMOHNYECKUIA
ocumnnatop. Potatop. [IBMxeHne aneKkTpoHa B KyJIOHOBCKOM Mnofe.

43.T1oHATME O HENUHENHBIX YPaBHEHUAX MaTeMaTUYECKON (PU3MKe.

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

45.MeTo[ KOHEYHbIX PasHOCTEN ANdA ypaBHEHMWS TENNONPOBOAHOCTMW.



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
Uy (0,t)=—7x
2| Uy = Uy +exp(t)cos2x—2 | y(x,0) = 2cos3x + X — 2 x(0.1)
Uy(z,t)=n
. 3X . X
3 ut:uXX+exp(3t)3|n? u(x,0)=35|n5+27z+7zx u(0,t) =2z uy(z,t)=x
3X 2 -
_ X u(x,0)=2cos— — 22X +2x7° — ux(0,t)=-27
4 | U —uxx+exp(3t)cos2 - 2 u(z.t) =
5 | U =U,, +exp(t)sin5x u(x,0)=sinx + 3z — 2x u(0,0) =37 u(rz,t)=n
uy(0,t)=r
U, = U, +exp(t)cos3x+2 — COSX — X2 X
6 | U = Uy +exp(t) +2 | u(x,0) =cosx — X* + 7x Uy (2.1) = 7
. X . 3X
7| =uXX+exp(t)3|nE u(x,0)=sm?+47z+7zx u(0,t)=4r uy(z,t)=x
3X X
8 utzuxx+exp(2t)cos? u(x,O):cosE+3x—27z Uy (0,t)=3 u(z,t)=rn
L U +sintsin2x u(x,0) =sin3x + z + 3x 0.) =4
9 tt — FXx Ut(X,O):O u( > )—72'14(72', =Aan
_ 2 _ __
10 | Uy = U,, +C0StCOS2X —2 U(x,0) =2c083x +x" —mx | Ux(O,) =7
ut (x,0)=0 Uy(z,t)=x
X
.. u(x,0) =3sin—-+2 7 + zx
11 uttzuxx+5|ntsm3—x (x0) 2+ d u(0,t) =27 uy(z,t)=x
2 ut (x,0)=0
005X 2 _
, ) .\ . u(x,O)_Zcos2 27X+ 27 0, (0t) =27
12 | Ugt =Uyy +COS cosE . -

ut (x,0)=0




13 | Ut =Uyy +Sintsin5x

u(x,0) =sinx + 3z —2x
ut (x,0)=0

u(0,t) =37 u(z,t)=nx

14 | Ut =Uyy +COStCOS3X +2

u(x,0) =cosx —x% 4 2x

ut (x,0)=0

uy(Ot)=r
Uy (7, t)=—x

X
15 utt:uxx+smtsm§

u(x,0) =sin32X + 47 + 72X

ut (x,0)=0

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

3X
16 | Uy =Uyy +COS2tCOS—
2

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

Ut (x,0) = cos)z(

Uy (0,t) =3 u(z,t) =7

17 | Uy = U,, +sIntsin2x

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

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

18 | Uy =U,, +COStCOS2X —2

u(x,0) = X% — 7
Ut (x,0) = 2cos3x

u,(0,t)=—x
Uy(m,t)=n

: . 3X
19 | Uyt =Uyy +sm3tsm?

u(x,0) =2 7 + 2x

U (x,0) =3sin’2‘

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

X
20 | Uyt =Uyy +cos3tcosE

u(x,0) =-22x + 27% — 1

Ut (x,0) = 200532)(

uy(0,t) =27
u(r,t)y=-r

21 | Ut =Uyy +Sintsin5x

u(x,0) =37 —2x
Ut (X,0) =sin x

u(0,t) =3r u(z,t)=nx

20.4 TecTOBbLIE 3agaHUA.

Tekywas atrectaumsa Ne 1

1. PeweHune 3agaun Kowwn ana BonHOBOro ypasHeHusa metogom danambepa.
Mony6eckoHeu4Hasa cTpyHa. 3akpenseHHbI 1 CBOOOAHbIN Kpai.
2. PelwweHunsa kpaeBbix 3a4ay N8 BOSIHOBOro ypaBHeHus metogom ®dypoe. Cryyvan

3aKpernreHHbIX KOHLOB CTPYHbI.

Tekywasn atrectaumsa Ne 2

1. BbiBo4 ypaBHeHus Jlannaca B UMAMHOPUYECKMX KOOpAMHATAX.
2. XapakTepuUCTUKM 1 YCNOBUS HA XapaKTepucTukax anst ABYMEPHON CUCTEMbI

YpaBHEHNN aKyCTUKN.




20.5 lNepeyeHb 3aaaHMN ANA KOHTPOJbHbLIX paboT.
KoHTponbHO-u3meputenbHbin maTtepuan Ne 1.

1. PewunTtb ypaBHeHe:
u, =20, 0<r<3,t€(0,),ulr0)=9—7r2u3,t) = 0:

2. Hantu obwee peweHne napa6on|/|qe0|<oro YpaBHEHUA:
Upy + 4y + dUyy +uy — 2u, =0

KoHTponbHO-namMmeputenbHbIn matepuan Ne 2.

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

2. Hantn obuee peweHne annnnTn4eckoro ypaBHeHUA:
Uyy + 2Uyy, + Suyy, = 0.



NIUCT COrMACOBAHUN

PABOYAA MPOrPAMMA YYEEHOW ONCLUNNHGI

HanpasneHue/cneunansHocTb 03.03.03 Pagmnodumsmka

Oucumnnunia 51.0.20 MeToabl MaTeMaTU4eCcKon dn3nKn

Mpodunb noaroToBkn: Pagmodunamnka n anekKTpoHuka.

dopma o0by4veHuns: o4Has

Y4yeOHbI rog 2025/2026

OTBETCTBEHHbIN UCMOMHUTENDb

3aBeayowmin kapegpon mateMaTn4ecKomn

PU3MKM U MHPOPMALIMOHHBIX TEXHONOMI i Mepecenkos C.A. 28.06.2023

NcnonHutenu

Mpodheccop kadheapbl MaTeMaTUYECKON

PU3NKN U MHPOPMALMOHHBIX TEXHOSOIMI YepHos B.E. 28.06.2023
.20 _
domkHOCMb, nodpasdeneHue noonucek pacuwughposka nodnucu
COINMACOBAHO
Kypatop OOI1
Nno HanpasneHuo/cneyunansHOCTH .20 __
noonucek pacwugbposka nodnucu
HauyanbHuk otaena obcnyxusanua 3HB .20
nodnucek pacwugposka nodnucu

I'Iporpamma pekomeHaoBaHa Hay4Ho-meTOoaM4YeckMmM COBETOM hn3NMYECKOro dpakynbTeTa,

npoTokon Ne 6 ot 27.06.2023r.




