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PABOYAS MPOrPAMMA YYEBEHOW ONCLMMINUHBI

B51.0.20 YpaBHeHUss MaTeMaTUu4deckon ousukm

1. Kog 1 HaumeHoBaHMe HanpaBreHUsi NoAroToBKu/cneunanbHOCTU:

14.05.02 ATOMHbIE CTaHUUUN: NPOEKTUPOBaHUE, SKcnyaTaumus v UHXUHUPUHT.

2. I'Ipocbunb noarotoBku/cneumnanunsaumua; [1poekTMpoBaHmMe 1 aKkcnayataumst aToOMHbIX

CTaHUUN.
3. KBanudumkaumsa (cteneHb) BbINYCKHUKA: NHXEHED-DUINK

4. dopma obGyUyeHuUA: oyHas

5. Kachegpa, oTBevarowas 3a peanmsaumio gucumnnumibl: 0803 kadegpa maTemMaTUu4eCcKon

dU3NKM 1 NHHOOPMALIMOHHBLIX TEXHOJ10TUN

6. CoctaBuTtenu nporpammbli: YepHoB Bnagvcnae EBreHbeBuY, JOKTOP OU3MKO-

MaTeMaTUYeCKMX HayK, AOLIEHT, Npodeccop.

7. PekomeHaoBaHa: Hay4yHo-meToan4yecknm coBeTtomMm pusmdeckoro pakynbrera,
npoTtokon Ne 6 ot 27.06.2024r.

8. YuebGHbIn roa: 2026/2027 CemecTtp(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 1N NPOCTENLLMX NOHATUN PYHKLMOHANBHOrO aHanusa) u ymeHme bopmynupoBaTb 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;

- (bOpMMpOBaHUE NIMYHOCTU CTYAEHTa, pa3BUTUE ero NHTENNeKTa, cnocobHoCcTen K
NOrM4YecKoMy 1 anropuTMUYECKOMY MbILLIFIEHNIO.

3agaym y4ebHoON AMCUNNANHBI:

- OCBOEHME aHANUTUYECKNX (TOUHBIX U MPUBMAMKEHHBIX) U YNCIIEHHBIX METOA0B peLLEeHUs
NMHENHbIX U HEMMHENHbIX YPaBHEHUIN B YACTHbIX NPON3BOAHbIX, BO3HMKAIOLWNX 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, BEKTOPHbIN N TEH30PHbLIN aHann3, guddepeHumnanbHble ypaBHEHUS) 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,
doU13MKN TBEPAOro Tena, U3nKn BOSTHOBbLIX SABIEHUI, TEOPUN TEMN0- U MacconepeHoca.

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

Koa HasBaHwne Koa( NuaunkaTop(bl) [MnaHupyemble pesynbtaTtbl
KOMNEeTEHUNN bl) o0y4eHuns
Or1K- | CnocobeH OlK- | 3HaeT OCHOBHbIE [eMOHCTpupyeT 3HaHUA
1 ncnonb3oBaThb 1.1 MOHATMA U MeToAbI dbyHOaMeHTarnbHbIX 3aKOHOB
6a30Bble 3HaHKUS TEOpUN BEPOATHOCTEN U | NPUPOAbLI N OCHOBHbIX
€CTECTBEHHOHaYYHbIX MaTeMaTU4YecKon dusnyeckmx n
ANCUUNINH B CTaTUCTUKMN. MaTemMaTUYECKMX 3aKOHOB.
npodgeccmnoHasnbHon
AEATENbHOCTH,
NPUMEHATE METOAB! | OMK- | Bnageet meTopamu Mpy peLLerHnn NpakTNYecknx
MaTemaTn4eckoro 1.8 aHanMTU4ecKoro n 3agaud n CTPYKTYpMpOBaHUN
aranusa YNCINEHHOTO PelleHUst | eCTECTBEHHO-HayYHOIA
MOAENMPOBaHNA, anrebpanyeckux u NHpopMaLumn ncxoanT ns3
TEOPETNHECKOro U OBbLIKHOBEHHbIX COBPEMEHHBIX KOHLIEMLMI U1
SKCNEPUMEHTATIBHOTO AnddepeHumnanbHbIX OOCTMXKEHUN €CTECTBEHHbIX
ncenenosaHna ypaBHEHUN, YPaBHEHWIA | HayK.
MaTeMaTnyecKomn
dPun3nKu




12. O6bemM AMCUMNIIVHBLI B 3a4eTHbIX eAMHULUAax/Yac. (s coomeemcmsuu ¢ y4ebHbIM MaaHoM) —

4/144.

PopmMa NPOMEXYTOUYHOWN aTTeCTaLMnM (3avem/sk3amer) IK3aMeH

13. TpyaoemMkocTb No BMAam y4ebHom paboTbl

TpyooemkoCTb
Mo cemecTpam
Bug y4ebHon paboTbl Bcero
5 cemecTp
AyOuTOpPHbIE 3aHATUS 68 68
nexkuumn 34 34
B TO'\_" npakTn4eckune 34 34
yucne:
nabopartopHble 0 0
CamocTtosaTenbHas pabota 40 40
B TOM yucne: kypcoBas paborta 0 0
(MpoeKT)
dopma NpoMeXyTOYHOWN aTTecTaumm 36 36
(3k3ameH — 4ac.)
WToro: 144 144
13.1. CopepkaHme ANCUMNIIUHBI
n/n Peanusauusa
pasgena
HanmeHoBaHue ANCUUNIINHBI
pasgena CopepxaHue pasgena gUCUUnIIvHbI C MOMOLLbIO
ANCUUNINHBI OHnauH-
Kypca, QYMK
*
1. Jlekunn
1.1 HekoTopble NOHATUS | ToyeyHble MHOXecTBa B R". Knaccbl (oyHKUMNA.
N NpegnoxeHna MpocTtpaHcTBa hyHKUMN. MNb6epToBbI
TEOpUN MHOXECTB, npocTtpaHcTBa. OpTOHOPMasibHbIE CUCTEMBDI.
Teopumn PyHKLMIA 1 MonHoTa. basuc. JInHenHble onepaTopbl 1
Teopun onepaTopoB | pyHKuMoHanbl. Agpo n obpas. ObpaTtHbIn
onepaTtop. OrpaHn4eHHbIE ONepaTopbl.
JInHelHble ypaBHEHNS. DpMUTOBbI ONepaTopbl.
1.2 OcHoBHblE YpaBHeHue konebaHui. YpaBHeHne gnddysnm
ypaBHEeHUs n TennonposogHocTn. CTaunoHapHoe
MaTeMaTuyeckon ypaBHeHue. YpaBHEHUS ra3ornapoanHamMmmkn n
du3nkn, nx BoIBO U | TennomacconepeHoca. YpasHeHne Makceenna.
Knaccudgukaums YpaBHeHue WpéauHrepa. Knaccudpumkaums
ypaBHEHUN B TOYKE. XapaKTepucTniyeckme
NMOBEPXHOCTN (XapakTepucTukun). KaHoHnyeckun
BMA YPaABHEHUI C ABYMSI HE3aBUCUMbIMU
nepemMeHHbIMU (NNIMNTUYECKUI,
rmnepbonn4ecknin, napabonn4eckun).
1.3 lNocTaHoBKa Knaccudmkaumsa kpaeBbix 3agad. 3agada Kowwn.
OCHOBHbIX KpaeBbIX KpaeBasi 3agaya ons ypaBHEHWUN




3a4ad ans NIMHenHbIX
andpdepeHumnanbHbIX
ypaBHEHUN BTOPOro
nopsigka

annuntnyeckoro Tuna. CmelwaHHas 3agada.
Apyrue kpaeBble 3agavn. KOppekTHOCTb
NOCTaHOBOK 3a4ay MateMaTuyeckon onsnKu.
Teopema Kowwmn-Kosanesckoun. Knaccudeckume n
0600LeHHbIE peLLeHus.

1.4

O0600LLEHHbIe
dyHKUMKM 1 onepaumm
C HUMHU

MpocTtpaHcTBO D OCHOBHBLIX M D’ 0600LLEHHBIX
dyHKunn. Hocuteno 0606LLEHHON YHKLMK.
PerynsapHble n cuHrynsipHole o606LLeHHbIe
dyHKUMN. 3aMmeHa nepeMeHHbIX B 06006LLEeHHbIX
dYyHKUMSAX. YMHOXEHNE 0006LLEHHBIX OYHKLINNA.
MpounsBogHble 0606LweHHON dyHKLMK. [pamoe
npounaseneHne n cBépTka 06006 EHHbIX
dyHKUMIN. [TpOCTPaHCTBO S OCHOBHbIX (PYHKUUN
n S’ 0600LEHHBIX (PYHKUMI MELMEHHOrO pocTa
S'. NpeobpasoBaHne Pypbe OCHOBHbIX PYHKLNIA
n3 S n 0606LweHHbIX PyHKUMn n3 S'. CeoncTea
npeobpasosaHus Pypbe. NpeobpasoBaHue
dypbe CBEPTKM.

15

dyHaameHTansHoe
pelleHve 1 3agada
Kowwum

O600LLEHHbIE peLUEeHUsT NIMHENHbIX
AndodoepeHumarnbHbIX YpaBHEHUN.
dyHOaMeHTarbHble peleHns NIMHENHbIX
AndodepeHumarnbHbIX onepaTopoB. YpaBHEHUS C
npasou YacTbio. A50). 6. PyHaoameHTansHoe
peLLeHne onepaTopoB TENSIONPOBOAHOCTH,
BONHOBOrO, Jlannaca v Nenbmrosnbua.
[MoBepXHOCTHbIE N O6GBbEMHbIE BOMTHOBbLIE
noteHuymansl. O6obweHHas 3agayn Kowwn ana
BOJSTHOBOrO ypaBHeHus. PacnpocTpaHeHne BOIH.
Andbdysmst BonH 1 npuHumn MNonreHca.
[MOBEPXHOCTHBIV 1 OOBEMHbLIN TEMMOBOM
noteHuyman. O6obuweHHasa 3agayum Kowmn ansa
ypaBHEHUs TENIONPOBOLAHOCTMW.

1.6

KpaeBble 3agayn gns
ypaBHEHUN
ANNUNTUYECKOTO
TMna

MocTaHoBKa 3aga4vm Ha COOCTBEHHbIE 3HAYEHUS.
ToxpaectBa JlarpaHxa un (dbopmynsbl) NpuHa.
CsowctBa onepatopa L = div(p grad) +q.
CeowncTtBa 1 M3NYECKU CMbICIT COBCTBEHHbIX
3Ha4YeHun 1 cobCTBEHHBIX PYHKLMI onepaTopa
L. 3agava Wrypma-Iinysunna: dpyHkumsa MpuHa n
cBefeHne K MHTerpasbHOMY ypaBHEHMIO.
Teopema CteknoBa. MlapmMoHunyeckmne pyHKuun.
Teopema o cpegHeM apnpmMeTUYEeCKOM.
MprHLUMN MakcuMmyMa. OneMeHTbl Teopun
noteHumana. ®yHkuusa NpmHa 3agaun OQupuxne.
KpaeBble 3agauv anga ypasHeHus Jlannaca Ha
nnockoctu. KpaeBble 3agayun ans ypaBHEHWN
Jlannaca n NyaccoHa B NpocTpaHCTBe.

1.7

CneumanbHble
dYHKUMM

OnpeaeneHne u npocTenune CBONCTBa
dyHkunn beccenda. OpToroHanbHOCTb U
PEKYPPEHTHbBIE COOTHOLLEHUSA AN (PYHKUUI
Beccens. KopHu pyHkumn Beccens. MNonHoTa
dyHkumn beccens. OnpegeneHne cepnyeckmnx
dyHkumn. OuddepeHumnansHoe ypaBHeHWe arns
cpepuyecknx pyHkumn. NonuHomsl JlexxaHgpa.




[Mponssoagsawasa gpyHkums. NpucoegnHeHHbIe
dyHKumnmM Jlexxangpa.

1.8 CwmellaHHas 3agada | Obwasa cxema metoga dypbe. CmelLaHHas
3afava ons ypasHeHusa runepbonnyeckoro Tuna.
NHTerpan sHeprun. CmellaHHas 3agada ans
ypaBHeHus napabonuyeckoro tuna. MNMpuHumn
MaKkCUMyMa.
2. NpakTn4yeckue 3aHATUA
2.1 HekoTopble NoHATUS | TovyeyHble MHOXecTBa B R". Knaccbl (pyHKUMNA.

N nNpegnoxeHuna MpocTtpaHcTBa hyHKUMK. [MNb6epToBbI

Teopun MHOXECTB, npoctpaHcTBa. OpTOHOPMarbHblIE CUCTEMBI.

Teopumn PyHKLMA 1 MonHoTa. basuc. JInHenHble onepaTopsbl 1

Teopumn onepaTtopoB | pyHKUMoHanbl. Agpo 1 o6pas. ObpaTHbIn
onepaTtop. OrpaHn4eHHbIE onepaTopbl.
JInHenHble ypaBHEHUsI. DPMUTOBbLI ONepaTopsbl.

2.2 OcHoBHble YpaBHeHue konebaHui. YpasHeHne gndpdysnm
ypaBHEHUS n TennonposogHocTu. CTaumoHapHoe

MaTeMaTuyeckon ypaBHeHue. YpaBHEeHUS ra3ornapoanHamMmmkm n

d13unKkK, UX BbIBOA N | TennomacconepeHoca. YpaBHeHne Makceenna.

Knaccudukaumsa YpasHeHue Wpéannrepa. Knaccudmkaumus
ypaBHEHUN B TOUKE. XapaKTepuctmyeckme
NOBEPXHOCTU (XapakTepucTukn). KaHOHN4YeCKnin
BUA YpaBHEHWIA C ABYMSI HE3aBMCUMbIMMN
nepemMeHHbIMU (INSIMNTUYECKUI,
rmnepbonnyecknin, napabonn4eckun).

2.3 NocTaHoBKa Knaccudmkaumsa kpaeBbix 3agad. 3agada Kowwu.

OCHOBHbIX KpaeBbIX KpaeBas 3afaya ansa ypasHeHumn

3ajay ons NMHenHbIX | annuntudeckoro tuna. CmelwaHHas 3agjava.

anddepeHumansHbix | pyrne kpaesble 3agadn. KoppekTHOCTb

ypaBHEHNIN BTOPOro NOCTaAHOBOK 3aay MaTteMaTuyeckomn nU3nKu.

nopsaka Teopema Kowun-Kosanesckon. Knaccuyeckue n
00606LLEHHbIE pELUEHUS.

2.4 O0600LWWeHHbIe MpocTtpaHcTBO D OCHOBHBLIX M D’ 0600LWEHHBIX
dyHKUMN 1 onepaumn | PyHKUnn. Hocntenb o600LLeHHON PyHKLMN.

C HUMN PerynsapHble 1 CUHrynsipHole 0606LeHHbIe
dyHKUMN. 3amMeHa nepeMeHHbIX B 0006LLEHHbIX
dyHKUMSAX. YMHOXEHNE 0006LLEHHBIX OYHKLINNA.
MponsBogHble 0606LeHHON yHKLMK. [Tpsimoe
npounsseneHne n ceBépTka 06006 EHHbIX
dyHKUMIA. [TPOCTPaHCTBO S OCHOBHbIX (PYHKUUN
n S’ 0600 EHHBIX PYHKUMI MELEHHOrO pocTa
S'. MNMpeobpasoBaHne Pypbe OCHOBHbLIX (PYHKLINIA
n3 S n 0606wWeHHbIX PyHKUMn 13 S'. CBoncTBa
npeobpasoBaHus Pypbe. NpeobpasoBaHue
dPypbe CBEPTKMU.

2.5 dyHoameHTanbHoe O606LeHHbIe peLleHns NTIMHENHbIX

pelueHne 1 3agadva
Kowwn

andpdepeHumanbHbIX YpaBHEHUN.
dyHOaMeHTarnbHble peLleHns NUHENHbIX
andpdepeHumanbHbIX onepaTopoB. YpaBHEHUS C
npason YacTtbto. A50). 6. DyHOameHTanbHoe
peLleHne onepaTopoB TENMOMNPOBOAHOCTMH,
BOJSIHOBOrO, Jlannaca v 'enbmrosbLa.
[NoBepXHOCTHbIE U O6GBEMHbIE BOMTHOBbIE




noteHumansl. ObobLweHHasa 3agayn Kowmn ans
BOMHOBOrO ypaBHeHus. PacnpocTpaHeHne BOIH.
Anddysns BonH n npuHumn MNonreHca.
[MOoBEPXHOCTHBIV 1 O6GBEMHbLIN TEMMOBOM
noteHuman. O6obueHHas 3agayum Kowmn ans
ypaBHEHUS TENIONPOBOLAHOCTMW.

2.6 KpaeBble 3agaum ans | NocrtaHoBKa 3agayn Ha COOCTBEHHbIE 3HAYEHUS.

ypaBHEHUN Toxpaecta JlarpaHxa un (dbopmynebl) NpuHa.
ANNUNTUYECKOrO CsowctBa onepatopa L = div(p grad) +q.
TMna CsowcTtea 1 hm3nN4EeCKMN CMbICIT COBCTBEHHbIX

3Ha4eHu 1 cobCTBEHHBIX (PYHKUMI onepaTopa
L. 3agava Wrypma-Iinysunna: dpyHkumsa MpuHa n
CBe[leHNe K UHTerpanbHOMY YpaBHEHWUIO.
Teopema CteknoBa. MlapmMoHn4yeckmne pyHKumnN.
Teopema o cpegHeM apnPmMeTUYECKOM.
MprHLUMN MakcuMmyMa. SneMeHTbl Teopun
noteHuynana. ®yHkuma NpnHa 3agayumn Qupuxne.
KpaeBble 3agayn onga ypaBHeHus Jlannaca Ha
nnockocTu. Kpaesble 3agayv A4ns ypaBHEHWUN
Jlannaca n NyaccoHa B NpOCTpaHCTBe.

2.7 CneumanbHble OnpegeneHne u npocTenumne CBOMCTBa
dyHKUMM dyHkumn beccensi. OpToroHanbHOCTb U
pPeKypPpPEHTHbIE COOTHOLLEHUSA AN (PYHKUUI
Beccensa. KopHu doyHkumn beccens. NonHoTa
dyHkumM beccens. OnpegeneHne cepnyecknx
dyHKumn. OudpdepeHunansHoe ypaBHeHe ons
chepuyecknx yHKUnn. MNonuHomel Jlexxangpa.
Mpounseoaswas pyHkums. MNpucoegMHeHHbIEe
dyHKUMK JlexxaHgpa.

2.8 CmewaHHas 3agava | Obuwas cxema metoga ®ypbe. CmeluaHHas
3agava ansa ypaBHeHunsa runepbonmyeckoro tmna.
WHTerpan aHeprun. CmelwlaHHas 3agada ons
ypaBHeHusa napabonunyeckoro Tuna. MpuHumn
MaKCMMyMa.

13.2. Tembl (pasaenbl) AUCLUNIIUHBI U BUAbI 3aHATUN

No Buabl 3aHATUI (KONMYECTBO 4YacoB)

o/ HanmeHoBaHue TeMbl Mpakri JTabop CamocTosi

q (pasgena) aMcunniunHbl Jlekuun weckne | ATOPH | TenbHas Bcero

ble paboTa

HekoTopble NOHATUA 1

1 | MPEANOXEeHUs TEOPUN MHOXKECTB, 4 5 4 10
Teopun yHKUNN 1 Teopumn
onepaTtopoB
OcCHOBHble ypaBHEHUS

2 | MateMaTnyeckon U3nKN, nx 4 2 4 10
BbIBOA, M Knaccudpmkaums
[MocTaHOBKa OCHOBHbIX KpaeBbIX

3 3ag4ay anst NIMHenHbIX ) 5 5 4 3
anddepeHumanbHbIX ypaBHEHUN
BTOPOro nopsigka

4 | O606LeHHbIe YHKLUKN U 8 6 6 20




onepauum ¢ HUIMU
5 dyHOamMeHTanbHoe peLleHne 1 4 6 6 16
3agadva Kowu
6 KpaeBble 3agayvn ona ypaBHEHUN 6 16
ANNMNTUYECKOro Tmna
7 | CneumanbHble yHKUMM 4 2 4 10
8 | CmeluaHHas 3agava 4 8 6 18
NToro: 34 34 40 108

14. MeToan4yeckne ykasaHus Ansi 00y4aroLWMXCA N0 OCBOEHUIO AUCLMIMIIUHDbI

Heobxoammo nocne kaxaon nekuun pasbupaTb U ocBanBaTb MaTtepuan no ee Teme, Ans
NyYLLEero NOHMMaHNs YMTaTb PEKOMEHO0BaHHY OCHOBHYIO U AOMOMHUTENbHYO NuTepaTypy,
rOTOBUTBCS K NPAKTUYECKOMY 3aHATUIO, pa3bupasi COOTBETCTBYOLLMIA TEOPETUYECKNI
maTepuar, CUCTeMaTUYECKUN BbIMONHSATL AOMALLHWE 3a4aHus, BbINOMHATb TEKyLne
TeCTUpoBaHUS (KOHTPOSIbHbIE PaboTbl) MO NPONAEHHOMY TEOPETUYECKOMY U MPAKTUYECKOMY
maTtepuany

15. MMepeyeHb OCHOBHOM U [AONONHUTENILHOWM nNUTEpaTypbl, PECypCcoOB WHTEpPHeT,
Heoo6XxoAUMBbIX AN OCBOEHUSA AUCLUNIIUHBI (criucok numepamypbl 0hOPMIISIEMCS 8 COOM8ememeauu

¢ mpebosarusimu FOCT u ucrionb3yemcsi obuw,asi CK8O3Hasi Hymepauyus 0518 ecex sud08 UCMOYHUKOS)

a) ocHoBHasi nuTeparypa:

Ne n/n NcToYuHMK

Brnagnumupos B.C. C60pHUK 3aa4 No ypaBHEHUSIM MaTeMaTUYECKON (PU3NKN:
3agayHuk / Bnagumupos B.C., Muxannos B.l1., Muxannosa T.B., lWabyHmH M.N. —
Mocksa: ®usmatnut, 2016. — 520 c. — COHOpHUK 3a4a4 NO ypaBHEHUSIM

1 MatemaTmyeckon omankm [OnekTpoHHbIn pecypc] / Bnagumupos B.C., Muxannos
B.lM., Muxannosa T.B., llabyHuH M.U. - M.: PUBMATIJINT, 2016. — ISBN 5-9221-
1692-3. — <URL:

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

Kapuesckun M. M. Jlekumn no ypaBHEHUSIM MatemaTU4eckorn unankn [ONeKTPOHHbIN
pecypc] / Kapuyesckun M. M. — 2-e usa., ucnp. — CaHkr-lNetepbypr: JlaHb, 2016. —
2 164 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. YpaBHeHUa matemaTnyieckon omsmkun. NpakTukym no peLeHuto
3agad [OnekTpoHHbIv pecypc] / EmenbsiHoB B. M., PoibaknHa E. A. — 2-e naa.,
ctep. — CaHkT-lNeTepOypr: JNlaHb, 2016. — 216 ¢. — PekomeHOoBaHO Y4ebHo-
MEeTOAMNYECKUM 0ObeaUHEHNEM NO YHUBEPCUTETCKOMY MONUTEXHNYECKOMY

3 obpa3oBaHWIO B Ka4yecTBe y4ebHOoro nocobus Ans cTygeHTOB BbICLUNX YY4EOHbIX
3aBefeHun, obyyalLmMxcs No HanpaBreHUsIM NOArOTOBKN « TexHuyeckasa pusmkar
n «lMpuknagHas mexaHuka». — KHura una konnekumm JlaHb — dnsuka. — ISBN 978-
5-8114-0863-4. — <URL.:

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

HekoTopble acnekTbl COBPEMEHHbIX METOOO0B YpaBHEHU MaTEMATUYECKON (PU3NKK
[OnekTpoHHbIN pecypc]: [y4ebHoe nocobue] :/ BopoHex. roc. yH-T; [cocT.: J1.H.
JlaxoB n op.]. — ONeKTPOH. TEKCTOBbIE AaH. — BopoHex: N3gatenbckuin gom BIY,

4 2016. — 3arn. ¢ Tutyn. 3kpaHa. — CBoBOAHbIN JOCTYN U3 MHTpaceTn BIY. —
TekcTtoBble pannbl. — Windows 2000; Adobe Acrobat Reader. — <URL:
http://www.lib.vsu.ru/elib/texts/method/vsu/m16-223.pdf>.

5 Hepesud U. B. MNpakTnkym nNo ypaBHEHUAM MaTEMATUYECKON OU3NKUN [DNIEKTPOHHbIN

pecypc]: y4ebHoe nocobue / epeBny N. B. — 2-e n3g., ctep. — CaHkT-lNeTepbypr:




Jlanb, 2018. — 428 c¢. — KHura n3 konnekymn Jlaub — dunsmnka. — ISBN 978-5-8114-
2601-0 .— <URL:
https://e.lanbook.com/book/104942>.

0) gononHuTenbHasa nuTeparypa:

Ne n/n MNcToYHUK

"optoHoB A.®. YpaBHEHMsT MaTeEMaTUYECKON PU3NKN B NpuMepax u 3agadax. 2 /
A.®. loproHoB. — Mockea: MU®U, 2008. — 528 c. (B3BC «YHuBepcuteTckas
Bubnuoteka online»

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

Cabutos K.b. YpaBHeHna maTtemaTnyeckon uamkun: y4ebHuk. — M.: dusmatnur,
2 2013. — 352 c. (3BC «YHuBepcuteTckas bubnuoteka online»
http://e.lanbook.com/books/element.php?pll id=59660)

Bnagmumunpos B.C. YpaBHeHMa maTeMaTnyeckon pusmkn: y4ebHuk / Bnagummpos
B.C., XapuHos B.B. — Mockea: dunamatnut, 2008. — 400 c. — YpaBHeHuUS
MaTemaTuyeckon oumsmkm [OnekTpoHHbIM pecypc]: Y4eb. onga By3os. / Bnagummnpos
B.C, XapuHos B.B. - 2-e n3ga., crepeotun. - M.: ®USMATIINT, 2008. — ISBN 5-
9221-0310-7. —

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

TpeHoruH B.A. MeToabl MmaTeMaTnyeckon pusnkn: npaktnkym / TpeHorvH B.A.,
HepnocekuHa N.C. — MockBa: MNCuC, 2012. — 196 c. — MeToabl

4 MatemaTuyeckon ousmkn [ONeKTpoHHbIM pecypc]: npaktukym / B.A. TpeHoruH, U.C.
HepnocekuHa. - M.: MUCuC, 2012. — ISBN 5-87623-611-1. —
https://www.studentlibrary.ru/book/ISBN9785876236111.html

Kownskos Hukonam Cepreesuny. YpaBHEHUS B YACTHbIX MPOM3BOAHbLIX
MatemaTuyeckon oumsmkun: ydebHoe nocobue ons cTyd. mex. -mart. U ous. pak. yH-

S ToB / Kownsiko H. C., MuHep 3. b., CmnpHoB M. M. — M.: Beicwas wkona, 1970.
— 710c.
TuxoHoB AHOpen HukonaeBmy. YpaBHeEHUs MaTeMaTU4eCKON PU3NKN : y4eBHUK ans
ctya. doms.-mart. cneumanbHocTen yH-ToB / A.H. TuxoHos, A.A. Camapckui ; Mock.

6 roc. yH-T um. M.B. JlomoHocoBa .— 7-e n3ag. — M. : U3g-Bo Mock. yH-Ta : Hayka,

2004 .— 798 c. : un., Tabn. — (Knaccmnyecknin yHMBepcuTeTckmi y4ebHuK / peacosB.:
B.A. CagosHuuni (npega.) v ap.]) .— bubnwnorp.: ¢.791 .— lMNMpegm. ykas.: ¢.792-
798. — ISBN 5-211-04843-1. — ISBN 5-02-033599-1

WnbuH A.M. YpaBHeHus matematunyeckon pusnku: yuedbHoe nocobue / UnbnH A.M.
— Mocksa: Pusmatnut, 2009. — 192 c. — YpaBHEHUS maTeMaTU4eCKON OU3NKN

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

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

B) MHPOPMALMOHHbIE ANEKTPOHHO-0Opa3oBaTesnbHble pecypchbl (OuumnanbHbie pecypchbl
NHTEPHEeT)™:

Ne n/n Pecypc

1. www.lib.vsu.ru — 3HB BI'Y

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

3. http://www.book.ru/ - O96C «Book.ru»

* BHauvane vykasbiBawotca OBC, ¢ koTopbiMn wmmeloTca goroBopa y BIY, 3atem OTKpbITble 3MEeKTPOHHO-
obpasoBaTernbHble pecypchbl, OHMNanH-Kypcbl, YMK



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

16. lMepeyeHb y4yeOHO-meTOAMYECKOro obGecneyeHUs AN CaMOCTOATENbHOM pPaboTbl
(y4ebHo-Memoduyeckue pekomeHdayuu, rocobusi, 3adaqyHUKu, MemoOu4YeCcKUe yKa3aHusi O 8bIMOSTHEHUIO
npakmu4eckux (KOHMPOsbHbIX), Kypcosbix pabom u 0p.)

17. OOpasoBaTesfibHble TEXHONOMMU, MUCNONb3yeMble nNpu peanusauum Yy4eOHOWM
AUCLUMNINNHBLI, BKNOYasi AUCTaHUUOHHbIe obOpa3oBaTtenbHble TexHonoruun (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHoe oby4YeHue):

Mpw peanusaunmn AMCLUMNIVHBI MOTYT NPUMEHSITLCS ANEKTPOHHbIE 06pa3oBaTerbHble
TexHonorun Ha 6ase noptana edu.vsu.ru Ans OCBOEHUs NEKLMOHHOro Mmatepuana, ans
npeaocTaBneHns oOMallHUX 3a4aHui Ans NpOCMOoTpa U OLIEHKU NpenodasaTenem, ans
NpoBeAeHUst TEKYLLLEro KOHTPOMS U TEKyLLEen aTTecTauun.

https://edu.vsu.ru/course/view.php?id=9819
OneKTpOHHbIE CpeacTBa ANs NPeACTaBNEHNs NMpe3eHTauun

18. MaTepnanbHO-TeXHU4YECKOe obecneyeHme AUCLUNIIUHDI:

NekumoHHas ayauTopusi, [nOocka, YydyebHas nuTepaTtypa, O9NeKTPOHHble cpeacTBa Ans
npeacTaBneHns npeseHTauui

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHUA TEKYLWen U NPOMEXYTOYHOM aTTecTauum

MopsiAoK OLEHKN OCBOEHMS 00y4YatoLmMMmcs y4eGHoro MaTepurana onpegensieTcs
coaepXXaHneM crieaQylLmx pasaernos AUCLMNINHDI

HanmeHoBaHue
NugunkaTop(bl)
rll\}gn I/IpCa?/I‘EII"IeJ'IJ-IIAEIa-IbI Komne;;eHuMﬂ( JOCTUKEHUSA OueHou4Hble cpeacTBa
A (MLcl>,1:|,yn;|) KoMneTeHummn
1.1-1.8 OrkK-1.1 KM
1. 21-2.8 OTK-1 OMK-1.8 KM
MpomexyToyHas aTTecTaums I'IepnepqaeK:;fggK%oecos
dopma KOHTPOIS - 3K3aMeH sanaHne

20 TunoBble OLEHOYHbLIE CcpeAcTBa UM MeToAMYEeCKMe MaTepuanbl, onpegensiowme
npoueaypbl OLeHUBaHUA

OueHka 3HaHUIN, yMEHUI 1 HaBbIKOB, XapakTepuayoLwasa aTanbl POPMUPOBAHNA KOMMETEHLMI B
paMKax u3y4yeHust AUCLMMINHBI, OCYLLLECTBIISIETCA B X04€e TEeKYLLEN 1 NPOMEXYTOYHOM
aTTecrauun.

20.1 TekywWwM KOHTPOJb yCNEeBaeMoCTHU

Tekyllaa aTTecTaumsa NPoBOAUTCH B COOTBETCTBUM C MoNoXeHneM o TeKyLle aTTecTaumm
obyyvaroLLMxcs no nporpaMmam BbiCLLErO 06pa3oBaHns BopoHeXckoro rocy1apcTBeHHOro
yHuBepcuTeTa. Tekyllas atTectauns nposoauTcs B doopMe(ax) NMCbMEHHOro onpoca u
KOHTPOIMbHbIX paboT. Kputepun oueHnBaHusa npuBeaeHbl BbiLLe.


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

20.2 NMpomexyToyHas aTrecTauums

MpomexyToyHas aTTecTauusi NPOBOAUTCSA B COOTBETCTBUM C MNONOXEHNEM O NMPOMEXKYTOYHOM
aTTecTaumm oby4yaroLLmMXcs No NporpaMmam BbicLlero obpasoBaHus.
KOHTpOnbHO-n3MepuTenbHble MaTepurarbl NPOMEXYTOYHOW aTTecTauum BKo4YatoT B cebsl
TeopeTnyeckme BonpocChl, NO3BOSSOLINE OLEHUTb YPOBEHb NOMYYEHHbIX 3HAaHWIA. MNpwn
OLIEHMBaHUM UCMONb3YHOTCS KAYECTBEHHbIE LUKasbl OLEHOK.

Heobxoaumo 3HaTb, yMeTb 3anuMcaTth M peLlaTb OCHOBHbIE KNacChbl ypaBHEHU MaTemMaTU4eCKom
dunsnkn. Bnagetb A3bIKOM (PYHKLMOHANbHbLIX MPOCTPAHCTB, onepaTopoB, PYHKLNOHANOB,
0606LWEHHBIX PYyHKUMIA. YMETb pelwaTtb 3agaqm Kowwn ana ypaBHeHu konebaHui un
TennonpoBoAHOCTU. YMeTb pewlaTb 3agady LTypma-IinyBunns,a Takke KpaeBble 3aga4vv ans
ypaBHeHus Jlannaca u lNyaccoHa B nNpsiMoyronbHUKe, KpYroBOM/KOSbLEBOM CEKTOPE, LLapOBOM
cermeHTe. BnageTb OCHOBHbIMM NpuémMamm paboTbl CO cneudyHKUMSMN.

Kputepum oueHoK:

OTnun4yHo — nogpobHble N 6e30WNBO0YHbIE OTBETHI HA OCHOBHLIE M AOMONHUTENBbHLIE BONPOCHI.
Xopowo — nogpobHble OTBETbI HA NOCTaBNEHHbIE BONPOCHI C MEMKMMW OLUMBKaMN.
Y[ooBNeTBOPUTENBHO — HEYAOBMETBOPUTESbHBIE OTBETHI HA OAMH U3 OCHOBHbIX U HEKOTOPbIE
AOMNOJTHUTENbHbIE BOMPOCHI.

HeynoBneTBoOpuTENbHO — NIOX0E 3HAHWE MaTepuana, HeyaAoBNeTBOpPUTENbHbIE OTBEThI Ha
OONbLUMHCTBO NOCTABIEHHbLIX BOMPOCOB.

HpomemyTquaﬂ arrecrauuma no gucumniimHe ocywecTBrideTcda C NoMoLblo crieayrLlwmnx
OLEHOYHbIX CpeacCTB.



[NepeyeHb BONPOCOB K 3K3aMEHY:

1. Knaccugumkauuns ypaBHEHU B YaCTHbIX NPOU3BOAHbIX 2-r0 nopsika ¢ 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 YPaBHEHUI C MOCTOAHHBLIMU KO3hpuumeHTamu.
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 oAHOMEpPHOro OAHOPOAHOrO U HEO4HOPOLHOIO YpaBHEHNS

Hanambepa. dopmyna Janambepa. MNpuHumn Oioamens.

10.MeToa Janambepa Ans nonynpsamMon 1 KOHEYHOro OTpeskKa.

11.OpToroHarsnbHble cuctembl yHKUMA. 3agada LWTypma-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.CmellaHHas 3agada ans ogHOMEPHOro ypaBHEHUS TENONPOBOAHOCTU 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.PeleHne nepBoOn 1 BTOPOW KpaeBbIX 3a4ad AN Kpyra MeTogoM 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 npeobpasoBanus 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 U 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 ana ypaBHeHna 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.[enbTaobpasHbie nocnegoBatenbHOCTU. [aMmma- n 6eta- yHkumn. OnpegenexHus 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 cooTHowweHna ans oyHkunn beccena. ®dyHkumn beccensa 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 LWnednw.

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.PasgeneHune nepeMeHHbIX B ypaBHeHUM 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 ypaBHeHUsIX Jlannaca u NenbmMronsua B chepruyeckmnx
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 (puauke.

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

45.MeTo[ KOHEYHbIX PasHOCTEN ANdA ypaBHEHMUS TENNONPOBOAHOCTMW.



20.3 MNepe4yeHb NpaKTU4YECKUX 3a4aHUN

1 | U =uy, +exp(t)sin2x u(x,0) =sin3x + 7 + 3x u(0,0) =7 u(z,t)=4r
Uy (0,t)=-x
2 | U =uU, +ex 2X—2 = 2 _ XA
¢ = U, +exp(t)cos u(x,0) =2c0s3x + X — 7x U (mt) =7
3 utzuxx+exp(3t)sin37X u(X,O):BSin;+27z+7zX u@t) =2z uy(z,t)=x
3x 2 —_
B X u(x,0) = 208" — 27 + 27° — Uy (0,t) =27
4 | U _uxx+exp(3t)cos2 - 2 u(z.t) =1
5 | U =U,, +exp(t)sin5x u(x,0)=sinx+3xz —2x u(0,0) =37 u(z,t)=n
6 | U =U,+exp(t)cos3x+2 u(x,O):cosx—x2+7zx Uy (7,t) = -7
7 ut=uXX+exp(t)sing u(x,0)=sin?;(+47z+7zx u(0,t)=4r uy(z,t)=7
8 | Uy :uXX+exp(2t)cos3?X u(x,O):cos)2(+3x—27z u,(0,t) =3u(z,t)=x
o u(x,0) =sin3x + 7 + 3x
9 | Uy =U,, +sIntsin2x 0 (%,0) =0 u(0,t) =7 u(w,t)=4r
_ 2 _ t)=—
10 | Uy = U, +costoos2x—2 | U0 =20083x-+ X" - Ux(0,8) = -7
Ut (x,0)=0 Uy (7,t) =7
X
. ,0) =3sin =
11 uttzuxx+smtsm3—x 1(x0) SsszFZﬂMZX u(0,t) =27 uy(z,t)=x
2 ut (x,0)=0
—2c0sX_ 2_
. ) .y “ u(x,O)—2cos2 27X+ 21 0, (0t) =27
Ugt = Uyy +COS cosE u(m.f) =1t

7T
ut (x,0)=0




u(x,0) =sinx+3xz —2x

13 | Ugt =Uyy +Sintsin5x 0 (X,0) =0 u(0,t) =3ru(r,t)=n
= — 2 u,(0,t) =
14 | Uy =Uyy +costoosdx+2 | U0 =COSX=XT 42 (01 =7
ut (x,0)=0 Uy (7,t)=-7
. 3X
. u(x,0) =sin— + 4z + nx
15 | Uy =Uyy +sintsin . (x0)=siny + 4z + u(0,1) =47 uy (7,t) = 7
2 ut (x,0)=0
3 u(x,0)=3x-2r
X
16 Utt:Uxx+COSZtCOS? ut(x,O):cos)z( uy(0,t)=3u(z,t)=7x
. u(x,0) =7z +3x
= : 0,¢)= 1) =4
17 | Uy = U,, +SIntsin2x U (x,0) =sin 3x u(0,0) =7 u(zm,t)=4n
= 2— u O,t =—
18 | uy =u, +costcos2x—2 | U0 =x"—mx x(0.0) =7
Ut (x,0) = 2c0s3x Uy(z,t)=7
3y u(x,0)=27 + zx
n Utt :uXX +Sin3t5in? Ut (X,O) :SSin; U(O,t) =2 Ux(ﬂ',t) =7
2
20 | Uyp = Uy, +C0S3LCOS HO0) = 2n Ux (0.0) =27
= + —
o 2 ut(x,0)=200332X u(r,t)=-m
L u(x,0) =37 —2x
21 | Ugt =Uyy +SINtSINOX (x0) =37 u(0,0)=3ru(r,t)=r

Ut (x,0) =sin x




20.4 TecToBbIe 3a4aHus.
Tekywasn atrectaums Ne 1

1. PeweHune 3agaym Kowwm ans BonHOBOro ypaBHeHus metogom [danambepa.
Mony6eckoHeYHasa cTpyHa. 3akpenseHHbI 1 CBOOOAHbIN Kpai.
2. PelueHunsa kpaeBbIx 3agay 4ns BONIHOBOro ypaBHeHus metogom ®dypoe. Crnyyan

3aKpernreHHbIX KOHLUOB CTPYHbI.

Tekywasn atrectaums Ne 2

1. BeiBoA ypaBHEHNA Jlannaca B UMNMHOpUYEeCKNX KoopanHaTtax.
2. XapaKTepI/ICTI/IKI/I N yCnoBua Ha XapakTepucTtnkax and D,ByMepHOIZ CUCTEMDbI
ypaBHeHMVI aKYCTUKWN.

20.5 MNepeyeHb 3aaaHMKN ANA KOHTPONbHLIX paborT.
KoHTponbHO-nameputenbHbin matepuan Ne 1.

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

2. Hantn obwee peleHme napabonimyeckoro ypaBHeHUS:
Uy + 4ty + Uy Uy — 20, =0

KoHTponbHO-u3meputenbHbin matepuan Ne 2.

1. PewunTtb ypaBHeHN e:
Uy = 4, x € (0,2),t € (0, ), u(x,0) = sin® (2mx) — sin(4mx),u(0,t) = u(2,t) = 0;

2. Hantn obuiee peweHne annnnTn4eckoro ypaBHeHUA:
Uyy + 2Uyy + Sy, = 0.



NIUCT COrMACOBAHUN

PABOYAA MPOrPAMMA YYEEHOW ONCLUNNHGI

HanpaeneHue/cneunanbHocTb 14.05.02 ATOMHbIE CTaHLMW: NPOEKTMPOBAHME, SKCAyaTauns n

NHXNUHNPWHT.

Oucunnnuua 61.0.20 YpaBHEHUS MaTteMaTU4ECKON OU3UKM

[Mpodunb nogrotoBkn [NpPOEKTUPOBaAHME U SKCNyaTaUns aTOMHbIX CTaHLNN.

dopma 0by4veHnsa ovHas

Y4yeOHbin rog 2026/2027

OTBEeTCTBEHHbIN UCMOJTHUTEb

3aBeayowmin kacegpor mateMaTn4eCcKomn

PU3NKN N NHHOOPMALIMOHHBIX TEXHOMOrI ’ Mepecenkos C.A. 28.06.2024

cnonHutenu

Mpodheccop kadeapbl MaTeMaTUHECKON

PU3MKM U MHPOPMALIMOHHBIX TEXHONOMN YepHos B.E. 28.06.2024
.. 2024
domkHOCmb, rnodpasdesieHue noonucek pacwughpoeka nodnucu
COINMACOBAHO
Kypatop OOI1
no HanpasfieHuto/cneunansHOCTH . 2024
noodnucsb pacuwiughbposka roodnucu
HavyanbHuk otaena obcnyxusanua 3HB . 2024
nodnucsk pacuwughposka nodnucu

Mporpamma pekomeHaoBaHa Hay4yHO-MeTOANYECKMM COBETOM hM3NYECKOro hakynbTeTa,
npoTokosi Ne 6 ot 27.06.2024r.




