MMHOBPHAYKN POCCUK
®EAEPAITBHOE MOCYOAPCTBEHHOE BHOIPKETHOE OBPASOBATEITBHOE YYPEXKAEHME
BbICLLIEMO O5PA30OBAHUA

«BOPOHEXCKWUW rOCYOAPCTBEHHbIW YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAKO
3aBegyrowmm kaegpon
MaTeMaTM4YeCKon PU3NKN

N UHPOPMALMNOHHBIX TEXHOMOMN

C.A. lNepecenkos

28.06.2024r.

PABOYASA NMPOrPAMMA YYEEHON OUCLUMIIUHDI

B1.0.17 MeToabl MaTemMaTU4eckon bu3uku

1. Koo u» HauMeHOBaHWe HanpaBneHUA NoAroToBKU/cneuManbHOCTU:

03.03.02 ®dunsuka

2. Mpodunb nogroroBku/cneynanusaumua: Prsnka MeaMLMHCKUX, Na3ePHbLIX TEXHONOIMA U

HaHomMaTepuanos.

3. KBanudmkauusa (cteneHb) BbINyCKHUKA: Gakanasp
4. dopma obyyeHUA: ovHas

5. Kacdbeppa, oTBevarowan 3a peanmsaumio aucumnnuubl: 0803 kadeapa matemMaTuyeckomn

bun3nkm n NHOOPMAaLMOHHBLIX TEXHONOITMN

6. CoctaButenu nporpammbl: YepHoB Bnagncnae EBreHbeBuY, JOKTOP OU3MKO-

MaTeMaTUyYeCKMX HayK, AOLIEHT, Npodeccop.

7. PekomeHagoBaHa: Hay4yHo-MeTogmMyecknm coBeToM dr3ndeckoro dakynberera,
npotokon Ne 6 ot 27.06.2024r.

8. YuebHbIn rop: 2026/2027 CemecTtp(bl): 5



9.llenu n 3agaymn y4ebHOM ANCLUUNIINHDI:

Llensmu ocBoeHust y4ebHON UCUMNANHBI SBNSOTCS:

- hopmumpoBaHme npeacrasneHnn o guddepeHumansHbiX ypaBHEHUAX B YACTHbIX
NPOU3BOAHbIX, METOAAX OTbICKAHUS UX PELLEHN N CBOMCTBAX 3TUX pPeLUEeHUN;

- 3HAKOMCTBO C COBPEMEHHbIM MaTeMaTUYECKUM S3bIKOM (Hanpumep, 0606LLEHHBbIX
PYHKLMA 1N NPOCTENLLMX MOHATUA (PYHKLMOHANBHOro aHanuaa) n ymeHne opmMynuposaTtb Ha
HEM 3aJa4n COBPEMEHHbIX €CTECTBEHHbIX HAyK U TEXHOSOMNNA;

- BOCNUTaHue obLLen mateMaTU4YeCcKkon KynesTypbl, passutue MatemMaTnyeckon MHTYynumm
N NOHMMaHUA MecTa U posiu MaTemMaTU4YecKon OU3NKM B CUCTEME MaTEMaTUYECKUX HayK;

- hopMmpoBaHME NUYHOCTU CTYOEHTA, pa3BUTUE €ro MHTENMeKTa, CnocobHoCTEN K
NOrM4YecKoMy 1 anropuTMMYECKOMY MbILLSIEHUIO.

3agaym yyebHoM ANCUNNINHBI:

- OCBOEHME aHaNUTUYECKUX (TOYHbIX U NPUBIIMKEHHBIX) Y YACIIEHHBIX METOO0B peLleHus
NMHENHbIX U HEMNHENHBIX YPaBHEHUIA B YaCTHbIX MPON3BOAHbLIX, BO3HUKAKOLWKWX B 3ada4ax
COBPEMEHHbIX ECTECTBEHHbIX HAyK U TEXHOSOIMMI;

- AeMOHcTpaunsa acpPeKkTMBHOCTN METOA0B MaTeMaTMYECKON (PU3NKN KaK OAHOMO 13
CpeacTB MatemMaTU4ecKoro MOAENMPOBaHUS, a Takke posiv MaTtemMaTUKM B NPUKNaaHbIX
nccnenoBaHusix.

10. MecTo y4ye6HOM AucUUNNUHBI B cTpyKType OOI:

Bxogut B Moaynb «Matematukay» obssatenbHon yactn b1. VisydeHne ancumnnmHel NpoBoaMTCS
Ha Base o0LmMX KypCcoB (MaTemMaTUYECKNI aHanu3, aHanuTMyeckasa reoMeTpus, NMMHenHas
anrebpa, BEKTOPHbIA N TEH30PHbIA aHanu3, anddepeHumnanbHble YypaBHEHUS) C YHETOM
TpeboBaHWin K yPOBHIO NOATOTOBKM, HEOOXOANMBIX AS1S1 OCBOEHUS OCHOBHOW 0Bpa3oBaTenbHOM
nporpamMmmebl. JucumnnmHa aBnsieTcs NpealecTByLWen aAnsa KypcoB 3feKTPOANHAMUKM,
KBAHTOBOW TEOPUU, CTAaTUCTUYECKON OU3NKN, (PU3NKK CNIOLLHbIX cpea, Pusmkm TBEpOOro Tena,
PU3MKN BOSTHOBbLIX SIBNEHUI, TEOPUN TENNO- U MacconepeHoca.

11. MnaHnpyemble pe3synbraTbl 00y4YeHUsA NO AuUcuunnuMHe/MoAynko (3HaAHUA, YMEHUS,
HaBblKWU), COOTHECEHHbIe C NflaHMpyeMbiMU pe3yrbTaTaMuM OCBOEHMA obGpa3oBaTesibHOM
nporpaMmmbl (KOMNeTeHUUsIMM) U UHAUKATOPaMU UX JOCTUXKEHUSA:

Kog HaseaHue Kog(bt) NHuaukaTop(bl) [MnaHupyemble pesynbraTtbl
KOMNeTeHLMM 0by4eHus
OrlK | CnocobeH OrlK-1.1 | Bnageet 3HaHMsaMH [eMOHCTpUpyeT 3HaHus
-1 NPUMEHSTb dbyHAaMeHTanbHbIX dbyHAaMeHTanbHbIX 3aKOHOB
6a30Bble 3HaHWS pasgenoB MaTeMaTUuKu. NPUPOAbI 1 OCHOBHBbIX
B obnactn PM3NYECKMX 1
dmauko- MaTeMaTU4eCcKmnx 3aKOHOB.
MaTemMaTU4ecKmnx
n (nnu)
€CTECTBEHHbIX  'OMAK_1.2 | Co3paeT u npumeHsieT MpuMeHsieT uanyeckne
HayK B ccpepe MaTemMaTMyeckme MoAenu | 3aKOHbl Y MaTemaTuyeckme
ceoen B CBOEW NPaKTUYECKOIA MeToAbl ANs peLleHus 3aaad
npocpeccrorans [EATENbHOCTH. TEOPETUYECKOTO W
Hou NPWKIIaAHOrO XapakTepa.
AEeATEeNbHOCTW.
OlK-1.3 | Ymeert oueHumBaTtb dopmynupyert ycnosums
rpaHuLbl MPUMEHNUMOCTH NPMMEHUMOCTM
NCMNOMb3yeMbIX MaTeMaTU4eCKnx Mogernen B
MaTeMaTUYECKNX MOZENEN | NPUNOXEHUNAX K




npw peLleHnn TUNoBbIX
npodeccnoHanbHbIX
3agau.

npodeCccnoHanbHbIM
3agjavam.

OlK-1.5

YMeeT ncnonb3oBartb
3HaHWSI OCHOBHbIX 3aKOHOB
€CTEeCTBEHHOHay4HbIX
OVCUMNNVH B
npodeccnoHanbHoOn
DesaATenbHOCTW.

B npodeccroHansbHom
AEeATENbHOCTU UCKNIOYaeT
NPUMEHEHNS YCTAHOBOK,
NPOTUBOPEYaLLNX OCHOBHbIM
3aKoHaMm
€CTEeCTBEHHOHay4YHbIX
ANCLUNNINH.

OlK-1.6

Bnapgeet HaBblkamu
NCNONb30BaHNA 3HAHUN O
MeTofax uccnenosaHus,
COBpPEMEHHbIX
KOHLEeNuuax, AOCTUXEHNAX
N OrpaHnUYeHnaxX
€CTECTBEHHbIX HayK rnpu
peLleHnn NpaKkTUYeCcKnX
3agjad, CTPYKTypupoBaHus
€CTeCTBEHHO-Hay4YHOW
MHJOpMaLINK.

Mpu pewweHnn NnpakTU4ecKnx
3aZiad N CTpPyKTypupoBaHuu
€CTeCTBEHHO-Hay4HOM
WHopMauun NCxoamT 13
COBPEMEHHbIX KOHLEeNUUn 1
AOCTUXKEHUN eCTeCTBEHHbIX
HayK.

12. O6bemM gucUuUNIIUHbI B 3a4€THbIX eauHuuax/yac. (e coomseemcmsuu ¢ y4ebHbIM MiaHoM) —

6/216.

Popma NPOMEXKYTOYHON aTTeCTalUN (3auem/sk3ameH) 3A4ET C OLIEHKOWN, SK3aMEH.

13. TpyaoeMKocTb No BuAam y4ebHom paboTbl

TpyooemKoCTb
Mo cemecTpam
Bug y4ebHon paboTbl Bcero
5 cemecTp
AyOUTOPHbIE 3aHATUSA 136 136
nekuumn 68 68
B TOM yucne: npakTunyeckme 68 68
nabopartopHble 0 0
CamocToaTenbHas paborta 44 44
B TOM 4ucne: Kkypcosas paboTta 0 0
(npoekT)
pynnoBble KOHCYbTauum
dopma NpoMexXyTo4YHOW aTTecTaumnm 36 36
(3k3ameH — 4ac.)
WToro: 216 216




13.1. CopepxaHme AUCUMNIINHbI

n/n Peanusauuns
pasgena
HanmeHoBaHue ANCUMNITNHBI C
CopepxaHue pasgena ANCUMNinHbI
pasgena OUCUMMnHBbI NOMOLLLbIO
OHNanH-Kypca,
QYMK*
1. llekunn
1.1 HekoTopble noHATUA 1 | ToveuHble MHOXecTBa B R". Knaccbl
npegnoxeHus Teopun | OyHKUMIA. NpocTpaHcTBa OyHKLU M.
MHOXeCTB, Teopum MMnbBepToBbI NPOCTPaHCTBA.
YHKLMA 1 Teopun OpToHopMarbHble cucTemsl. [lonHoTa.
ornepaTopos. basuc. JInHenHble onepaTopbl U
dyHKUMOHanbl. Agpo n obpas. ObpaTHbIn
onepatop. OrpaHNUYeHHbIE OnepaTopbl.
JInHenHble ypaBHEHUSI. DPMUTOBBI
oneparopsl.
1.2 OcCHOBHbIEe ypaBHEHUST | YpaBHeHUe KonebaHuin. YpaBHeHNe
MaTemMaTuyecKomn andpys3nm n TensIonpoBOLHOCTN.
U3NKK, NX BbIBOA U CTtauunoHapHoe ypaBHeHue. YpaBHeHUS
Knaccudumkauus. rasorMapoanHamMmkn 1 TennomacconepeHoca.
YpaBHeHne Makcsernna. YpaBHeHue
WpéaunHrepa. Knaccugpukaumsa ypaBHEHUN B
Touke. XapakTepuctuyeckmne noBepxHoOCTH
(xapakTepuctukm). KaHoHU4ecknn sug
ypaBHEHU C ABYMS HE3aBUCUMbIMU
nepemMeHHbIMU (SNNUNTUYECKNH,
rmnepbonmyecknin, napabonuyeckmi).
1.3 MocTaHoBKa OCHOBHbIX | Knaccndukauus kpaeBbix 3agay. 3agavda
KpaeBblx 3agay ans Kowmwu. KpaeBas 3agava ons ypaBHEHUN
NMHENHbIX annunTnyeckoro Tnuna. CMmellaHHasa 3agaya.
andepeHumnaneHblx | Apyrne kpaesble 3aga4n. KOppekTHOCTb
ypaBHEHUN BTOPOro NOCTaHOBOK 3aja4y MaTteMaTU4eCcKon OU3UKN.
nopsiaka. Teopema Kowmn-Kosanesckon. Knaccuyeckne
1N 0606LLEHHbIE PELLEHNS.
1.4 O606wWeHHble PyHKUMK | [TpocTpaHCTBO D OCHOBHBLIX 1 D’
N onepaunmn ¢ HAMMN, 0006WEHHBIX yHKUMIN. HocuTenb
0606LeHHON yHKUMN. PerynsipHblie u
CUHrynsipHble 0006LEHHbIE PYHKLMN.
3ameHa nepemMeHHbIX B 0606LLEHHbIX
PYHKUNAX. YMHOXEHME 0600LLEHHbIX
dyHKumn. NMpounassoaHblie 0600LLEHHON
doyHKumMun. MNpamoe nponsBeaeHne n ceepTKa
0606LWeHHbIX yHKLMI. MMpocTpaHCcTBO S
OCHOBHbIX PYHKLMIA N S’ 0606LLEHHBIX
dyHKUMN MeaneHHoro pocta S'.
MpeobpasoBaHne Pypbe OCHOBHbLIX YHKLNIA
13 S n 0606LEHHBbIX YHKUUA 13 S'.
CeowuictBa npeobpasoBaHusa dypbe.
[MpeobpasoBaHne Pypbe CBEPTKM.
1.5 dyHaameHTaneHoe O606LeHHbIE peLLEeHUsT IMHENHBIX

pelleHne 1 3agava
Kowuwn.

AnddepeHunanbHbIX ypaBHEHUN.
dyHOaMeHTasbHble peLlleHUs JIMHENHbIX




AnddepeHunanbHbIX onepaTopos.
YpaBHeHus ¢ npaBown YyacTbio. A50). 6.
dyHOameHTarnbHoe peLleHne onepaTtopos
TennonpoBoAHOCTU, BONHOBOrO, Jlannaca n
lenbmronsua. NoBEpPXHOCTHbIE N OObEMHbIE
BOSTHOBbLIE NoTeHuunansl. O6obLieHHas
3agaym Kowm ansi BOSTHOBOIO YpaBHEHMUS.
PacnpocTtpaHeHue BonH. Auddy3na BomnH n
npuHuun MNonreHca. NoBepXHOCTHbLIN U
OObEeMHBIN TENMOBOW NOTEHLMAT.
O606weHHasn 3agaym Kowm ans ypaBHeHUs
TENNonpoBOAHOCTM.

1.6

KpaeBble 3agayn ong
ypaBHEHUN
ANNUNTUYECKOro Tuna.

MocTtaHoBKa 3agayn Ha COBCTBEHHbIE
3Ha4yeHus. ToxxgecTtBa JlarpaHxa u
(cpopmynbl) NpnHa. CsowcTea onepatopa L =
div(p grad) +q. Conctsa n pusmyeckuni
CMbICIT COBCTBEHHbIX 3HAYEHUI U
cobCcTBEHHbIX (PYHKUMIM onepaTtopa L. 3agava
Wrypma-Jinysunnsa: dyHkumsa pyHa un
cBefieHne K MHTerpasibHoMy ypaBHEHUIO.
Teopema Cteknosa. [apMmoHun4yeckme
dyHKumMK. Teopema o cpegHeMm
apudmeTmnyeckom. MNMprHUMN Makcumyma.
OnemMeHTbl Teopun noteHumnana. OyHKums
pnHa 3agaun Oupuxne. Kpaesble 3agayn
Ons ypaBHeHus Jlannaca Ha NNoCKoCTy.
KpaeBble 3agayn onga ypaBsHeHun Jlannaca u
[MyaccoHa B npocTpaHCTBe.

1.7

CneunarnbHble
dyHKUMW.

OnpenenexHune n npoctenwune CBoONCTea
dyHkumn beccens. OpToroHanbHOCTb U
pPEeKYPPEHTHbIE COOTHOLLEHUS AS1S (PYHKLMIN
Bbeccensa. KopHu dyHkummn Beccens. NonHoTa
dyHkumn beccens. Onpeaenexne
chepuryecknx pyHKLMNA.
OnddepeHumnansHoe ypaBHeHMe ons
chepunyecknx pyHkUMn. NonnHombl
JlexxaHgpa. NMpounssogsiuas yHKUns.
lMpucoeanHeHHble pyHKUMK Jlexanapa.

1.8

CwmeluaHHasa 3agava.

O6was cxema metoga dPypbe. CmelaHHas
3agava ans ypaBHeHust runepbonnyeckoro
Tvna. MIHterpan aHeprun. CmellaHHas
3agadva ans ypaBHeHusi napabonnyeckoro
Tmna. MpuHUMN Makcumyma.

1.9

HenuHenHble
ypaBHEHUS
MaTeMaTn4eckomn
dom3UKN.

HenuHenHble ypaBHEHUS. YpaBHEHME
PumaHa n ero pelueHune. YpaBHeHue
KopTteBera ae Bpusa. PelwweHne B Buge
pPacnpOCTPaHAOLLNXCA YEANHEHHbIX BOJTH.
COnNUTOHBI.

1.10

PasHocTHbIE MeToabI
peleHus 3agad
MaTeMaTn4ecKkomn
dPU3MKMN.

OCHOBHbIE NOHATUSA, CETKA U CETOYHbIE
dYHKUMN. YCTONYMBOCTb PA3HOCTHOW CXEMbI.

2. NpakTnyeckne 3aHATUSA




2.1

HekoTopble NOHATUSA U
npegnoXeHns Teopum
MHOXeCTB, Teopuu
YHKLUMA 1 Teopun
onepaTopoB.

Mpumepbl 3aMKHYTbIX, OTKPbITbIX MHOXECTB B
R". 'paHunubl. NoBepxHocTn. Mprumepsbl
(PyHKUMOHANBLHBLIX NPOCTpaHCTB: CX un L2,
OptoroHanunsauus Npama-lWmuara. Mpumepsl
oneparopoB U PyHKUMOHANOB. HaxoxaeHne
saapa u obpasa. lNpoBepka 3pMUTOBOCTM.

2.2

OCHOBHbIEe ypaBHEHMUS
MaTemaTuyecKomn
U3NKK, UX
Knaccudgukaums mn
NOCTaHOBKA OCHOBHbIX
3agad.

lMpeobpasoBaHue ypaBHEHUI C YAaCTHbIMU
NPOM3BOAHBIMU 3aMEHOWN KOOpAMHAT U
Hen3BecTHOM (PyHKUUKN. BeipaxxeHune
onepatopa Jlannaca B cchepryecknx un
LUUNMHAPMYECKUX koopanHatax. NpueeaeHne
YPaBHEHUN C ABYMSI NepPEeMEHHbIMUN K
KaHoHW4YeckoMy Buay. Npumep Agamapa.
®opmyna Janambepa.

2.3

O606LWeHHbIEe YyHKLMN
N onepaunmn ¢ HAMM,

3ameHa nepeMeHHbIX, YMHOXEHUE U
anddepeHunpoaHme 06006LLEHHbIX
dyHKumn. CeoncTea 0600LLEHHbIX
NPOM3BOAHbIX. BblpaxkeHne nponssBogHble
YHKUMIA, UMEIOLLMX KOHEYHbIWN CKaYoK, Yepes
aensra-oyHKUNIO U €€ NPON3BOAHbIE.
CeowcTBa cBepTKM 0600LLEHHbIX (OYHKLWA.
Mpumepbl 0606LWEHHBIX YHKLNIA
MenneHHoro pocta. lNpeobpasoBaHne dypbe
0006LEHHbIX PYHKLMIA MeaNEeHHOro pocTa.
Mpumepbl npeobpasoBaHns Pypbe ons
n=1,2,3.

2.4

dyHoameHTanbHoe
pelieHne 1 3agava
Kowuw.

dyHOameHTanbHoe peLleHne NMMHENHOro
andpdepeHumansLHoro onepaTopa ¢
OObIKHOBEHHbLIMW NMPOM3BOAHLIMKU. 3agava
Kowwm ons BonHosoro ypaBHeHunsA. Metop,
cnycka. ®opmynbl Kupxroda, NyaccoHa v
Hanambepa. MeTog oTpaxeHui.
Mony6eckoHevHas cTpyHa. 3agaya Kowwm ana
ypaBHEHUS TenronpoBOAHOCTH.
PacnnbiBaHne BONMHOBOro naketa (ypaBHeHue
WpéamHrepa) n Ha4anbHOM KOHLEHTpaunm

(ypaBHeHue anddy3un).

2.5

KpaeBble 3agaun on4g
ypaBHEHUN
ANNMNTUYECKOro Tuna.

3agava Wrypma-Jinysunnsa. Haxoxaexme
cnekTpa, COBCTBEHHbIX PYHKLMIA N PYHKLUK
lpmHa. MeTtoa Pypbe oNga 3agaym Ha
cobcTBEHHbIE 3HaYeHus . [Mpumepbl
nocTpoeHna pyHKUnn NpuHa 3agaun
HOuvpuxne (meTog oTpaxkeHuin). PeweHune
KpaeBou 3a4a4n ¢ NOMOLLbI0 PYHKUMK puHa.
MeTtog ®ypbe B npsimoyronbHuke. dopmyna
lMyaccoHa PelweHne 3agay Oupuxne n
HenmaHna ans kpyra v wapa.

2.6

CneumnarnbHble
dyHKUMW.

OpHopogHasa n HeogHopoaHas Kpaesas
3agava Ha CoBCTBEHHbIE 3HAYEHUS NS
ypaBHeHusa beccens. Chepunyeckme
dyHkumn. dopmyna Jlannaca. Waposbie

OYHKUMN.

2.7

CwmeluaHHasa 3agada.

MeTton ®ypbe Ana ogHOMEpPHOro BOMTHOBOIO




YpaBHEHUSsI U ypaBHEHUSI TENNONPOBOAHOCTH.
HeoaHopoaHble ypaBHEHMWS U KpaeBble
ycnoeusi. KonebaHus orpaHMYeHHOM CTPYHbI
N orpaHM4YeHHo MembpaHbl. YpaBHeHWe

TENnJ1ornpoBogHOCTN B LLApe.

2.8 HennHenHble YpaBHeHue broprepca. YaapHble BOSIHbI.
YypaBHEHUS
MaTeMaTu4YeCcKomn
PUINKHN.

2.9 PasHOCTHbIE MeTOabI PasHocTHas annpokcnmaumsa Npon3BOAHbIX,

pelleHus 3agav
MaTeMaTU4YeCcKomn
UMK,

pPa3HOCTHbIE CXeMbl OJ1A4 ypaBHeHI/II7I C
YaCTHbIMU NMPON3BOAHbIMW.

13.2. Tembl (pasaensl) AUCLUNIUHBI U BUAbI 3aHATUMX

Ne
n/
mn

HanmeHoBaHue Tembl
(paspena) gucumnnvHbI

Buapl 3aHATUI (KONNMYECTBO YacoB)

Jlekumn

lNpakTnyec
Kne

Jlabopat
OpHble

CamocTosaTte
nbHas
paboTta

Bcero

HekoTopbie NOHATUSA 1
npeanoXeHust Teopun
MHOXECTB, Teopumn
dYHKLMI N Teopun
oneparopos.

16

OcCHOBHbIe ypaBHEHUS
MaTeMaTn4eCckon on3unku,
nX BbIBOA U
Knaccuukayms.

22

[MocTaHOBKa OCHOBHbIX
KpaeBblx 3agady aons
NUHENHbIX
AndpepeHunanbHbIX
ypaBHEHUN BTOPOro
nopsiaka.

20

O6006LeHHbIE YHKLUMN 1
onepauumn ¢ HUIMMW.

10

10

26

dyHaameHTaneHoe
pelwleHne un 3agada Kowm.

16

KpaeBble 3agayn on4d
ypaBHEHWI
ANNMATUYECKOro Tuna.

16

\‘

CneuuanbHble OyHKLNN.

(o2}

(o2}

16

CwmeluaHHasga 3agava.

(o2}

(o2}

16

HenuHenHble ypaBHEHUS
MaTemMaTU4eCKon PU3nKN.

16

10

Pa3HocTHbIEe MeTOoabI
pelweHna 3agay
MaTeMaTu4eCcKon on3unku.

16

NToro:

68

68

44

180




14. MeToguueckue ykasaHus onsa o6y4yarowmxca N0 OCBOEHUIO AUCLUNIIUHDI

Heobxoanumo nocne kaxaon nexkuum pa36|/|paTb M oCBamBaTb maTtepuars rno ee teme, ans
yyquwero nOHMMaHnA 4Yntatb peKoMmeH40BaHHYHO OCHOBHYHO U OOMOJTHUTENbHYHO JTUTEPATYPY,
FOTOBUTbCA K NPaKTU4ECKOMY 3aHATUIO, pa36|/|pa;| COOTBGTCTB)’IOLIJ,I/IVI TeOpeTquCKMVI Martepuarn,
CUcTteMaTtmnyeCkn BbiNOJIHATb AOMallHNE 3aaHUA, BbINONHATb TEKYLLNE TECTUPOBAHNA
(KOHTpOJ'IbeIe pa6OTbI) no r|p0|7|,1:|,eHHomy TEeOopETUYHECKOMY U NMpakTn4eCKkoMy martepumany

15. llepeyeHb OCHOBHOM W AOOMNOSIHATENBLHOMW FnUTepaTypbl, PECYpCOB UHTEpPHET,
Heo6XxoAMMbIX AN OCBOGHUA AUCUMUNIIUHDbI (Criucok numepamypbl 0hOPMIISEMCS 8 COOMeemcmeuu
¢ mpebosarusimu MNOCT u ucrionb3yemcsi obuwjasi ckeosHasi Hymepauyus 01151 ecex audog UCMOYHUKOS)

a) oCHOBHasg nuTepartypa:

Ne n/n MNCTOYHMK

Brnagnmupos B.C. C60pHUK 3aga4 No ypaBHEHUSM MaTEMaTUYECKON (PUUKN:
3agayHuk / Bnagumupos B.C., Muxannos B.l1., Muxannosa T.B., llabyHnH M.N. —
Mockea: ®usmatnut, 2016. — 520 c. — CHOpHUK 3agay No ypaBHEHUSIM
MaTeMaTM4YeCcKon pun3nkmn [OnekTpoHHbIn pecypc] / Bnagumupos B.C., Muxannos
B.M., Muxannosa T.B., WabyHmuH M.U. - M.: DASMATIINT, 2016. — ISBN 5-9221-
1692-3. — <URL:https://www.studentlibrary.ru/book/ISBN9785922116923.html>.

Kapuyescknin M.M. Jlekumn no ypaBHEHUAM MaTemMaTUYECKON (OU3NKM [ONEKTPOHHbIN
pecypc] / Kapyeckuin M.M. — 2-e nag., ucnp. — Cankr-letepbypr: JlaHb, 2016. —
164 c. — Knura u3s konnekuum Jlanb - MatemaTtmka .— ISBN 978-5-8114-2132-9 .—
<URL:http://e.lanbook.com/books/element.php?pll_id=72982>.

EmenbsaHos B.M. YpaBHeHMs maTtemaTunyeckon pusmkn. NpakTtmukym no peLueHuto
3agad [OnekTpoHHbIn pecypc] / EmenbsaHoB B.M., PoibakuHa E.A. — 2-e n3g., cTep.
— CaHkT-lNetepbypr: JlaHb, 2016. — 216 ¢. — PekoMmeHaoBaHO Y4ebHo-
MeToan4eckuM obbeanHEHNEM MO YHUBEPCUTETCKOMY MOMUTEXHNYECKOMY
obpa3oBaHu1Io B KadecTBe y4ebHOro nocobus Ansa CTYAEHTOB BbICLLUNX YY4EOHbIX
3aBegeHuin, oby4varoLmnxcs No HanpaBneHUsM NOAroTOBKM « TEXHUYecKasi mamka» n
«lMpuknagHas mexaHuka». — KHura ua konnekumm JlaHb — dusmka. — ISBN 978-5-
8114-0863-4 .— <URL:http://e.lanbook.com/books/element.php?pll id=71748>.

HekoTopble acnekTbl COBpeMEHHbIX METOA0B YPaBHEHUA MaTeMaTUYECKON (PU3NKN
[OnekTpoHHbIN pecypc]: [yuebHoe nocobue] :/ BopoHex. roc. yH-T; [cocT.: J1.H. Jlaxos
n op.]. — OneKTpoH. TekcToBble AaH. — BopoHex: 3patenbckmuii gom BIY, 2016. —
3arn. ¢ TuTyn. akpaHa. — CBob6oaHbIN 4OCTYN U3 nHTpaceTn BI'Y. — TekcToBble
dannbl. — Windows 2000; Adobe Acrobat Reader. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m16-223.pdf>.

HepeBuny U.B. MNpakTukym no ypaBHEHUAM MaTeMaTUYECKON (PU3NKN [DNEKTPOHHbIN
pecypc]: y4uebHoe nocobue / [lepeBny N.B. — 2-e naa., ctep. — CaHkT-lNeTepbypr:
Jlanb, 2018. — 428 c. — KHura u3 konnekuumn Jlanb - dunsmka. — ISBN 978-5-8114-
2601-0 .— <URL:https://e.lanbook.com/book/104942>,

0) gononHuTenbHasa nuTepartypa:

Ne n/n M CTOYHMK

loptoHoB A.®. YpaBHEHMs matemaTndeckon unankn B npumMepax 1 3agadax. 2 /
A.®. lNoptoHoB. — MockBa: MNP, 2008. — 528 c. (3BC «YHuBepcuteTckas

1 6ubnuoteka online»
http://biblioclub.ru/index.php?page=book&id=231600)
5 Cabutos K.b. YpaBHeHMa maTemaTndeckon usnkn: yuedbHmk. — M.: dusmatnur,

2013. — 352 c. (OBC «YHuepcuterckaa bubnmorteka online»




http://e.lanbook.com/books/element.php?pll id=59660)

Bnagumunpos B.C. YpaBHeHnsa matematmyeckon pusnkun: y4ebHuk / Bnagummpos
B.C., XKapuHos B.B. — Mocksa: ®usmatnur, 2008. — 400 c. — YpaBHeHus

3 mMaTemaTmnyeckon uankm [OnekTpoHHbIN pecypc): Yueb. anga By3os. / Bnagummpos
B.C, XXapuHos B.B. - 2-e nsg., crepeotun. - M.: ®USMATJINT, 2008. — ISBN 5-
9221-0310-7. — https://www.studentlibrary.ru/book/ISBN9785922103107.html

TpeHornH B.A. MeTtogbl MatemaTudeckon omsmkun: npaktukym / TpeHorvH B.A.,
HepnoceknHa N.C. — MockBa: MNUCuC, 2012. — 196 c. — MeToabl

4 MaTeMaTU4YeCcKon Pn3nKmn [ONeKTpoHHbIN pecypc]: npakTukym / B.A. TpeHoruH, N.C.
HepocekunHa. - M.: MUCuC, 2012. — ISBN 5-87623-611-1. —
https://www.studentlibrary.ru/book/ISBN9785876236111.html

Kownskos H.C. YpaBHEHUS B YaCTHbIX NPON3BOAHbLIX MaTeMaTUYeCKon nanku:
5 y4yebHoe nocobue anga ctyd. mex.-mart. U ous. pak. yH-ToB / Kownskos H.C.,
muHep 3.6., CmupHos M.M. — M.: Beicwas wkona, 1970. — 710 c.

TuxoHoB A.H. YpaBHeHNsa matematmnyeckon pusnkun: y4ebHuk ansa ctyq. us.-mar.
cneunanbHocTten yH-ToB / A.H. TuxoHos, A.A. Camapckuit; Mock. roc. yH-T um. M.B.
JlomoHocoBa .— 7-e nsg. — M.: Nag-Bo Mock. yH-Ta : Hayka, 2004 .— 798 c. : vn.,

6 3 y ) y
Tabn. — (Knaccudeckum yHnsepcutetTcknn y4ebHuk / pegcos.: B.A. CagosHu4mi
(npea.) [n op.]) .— Bubnuorp.: ¢.791 .— lMNpegm. ykaa.: ¢.792-798 .— ISBN 5-211-
04843-1 .— ISBN 5-02-033599-1
NnbuH A.M. YpaBHeHUa matematnyeckon pusmkun: yuebHoe nocobue / UnbmnH A.M.

- — Mocksa: dusmatnut, 2009. — 192 c. — YpaBHEHUS MaTemMaTn4eckon namnku

[OnekTpoHHbIN pecypc] / UnbuH A.M. - M.: duamatnut, 2009. — ISBN 5-9221-1036-
5. — 8<URL:https://www.studentlibrary.ru/book/ISBN9785922110365.html>.

B) MH(POPMAaLIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchbl (ouumnanbHblie pecypchl
WUHTEpPHET)™:

Ne n/n Pecypc

1. www.lib.vsu.ru — 3HB BI'Y

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

3. http://www.book.ru/ - 35C «Book.ru»

* BHavane ykasbiBatotca OBC, ¢ kotopbiMn wumetoTcss porosopa y BIY, 3arem oOTKpbITble SnEeKTPOHHO-
obpasoBarernbHble pecypchl, OHNanH-kypcbl, QYMK

16. lNepeyeHb y4eOHO-meTOAMYECKOrO obGecneyvyeHUss ANs CaMOCTOATENbHOM pPaboThbl
(y4ebHo-memodudeckue pekomeHOayuu, rnocobusi, 3adadqyHuKu, MemoOUYEeCKUe yKa3aHUsi 110 BbIMOIHEHUIO
rpakmu4ecKux (KOHmMpOoribHbIX), Kypcosbix pabom u 0p.)

17. OOpasoBaTenibHble TEXHONOrMU, MUCNONb3yeMble MNpU peanusauum y4eOHOMU
OUCUMNNNHBI, BKMKOYaA [AOUCTAaHUMOHHble oOOpasoBaTenibHble TexHonorun (OOT),
3NeKTpoHHoe obyyeHune (30), cmewwaHHOe ObyYeHue):

Mpu peanusaumn QUCLMNINHBI MOTYT NPUMEHSATLCS SNEKTPOHHbIE 0Opa3oBaTernbHble
TexHonorun Ha 6ase nopTana edu.vsu.ru Ansi OCBOEHMS NEKLMOHHOro MaTtepuana, ans
npeaocTaBrneHms AoOMaLLHUX 3adaHui ANs NPOCMoTpa U OLIEHKW NpenoaaBaTtenem, aAns
NPOBeAEHMS TEKYLLErO KOHTPOIS U TEKyLLEen aTTecTalumn.

https://edu.vsu.ru/course/view.php?id=9819
OneKTPOHHbIE CpeacTBa Afs NPeACcTaBNeHUs Npe3eHTauum



http://e.lanbook.com/books/element.php?pl1_id=59660
https://www.studentlibrary.ru/book/ISBN9785922103107.html
https://www.studentlibrary.ru/book/ISBN9785876236111.html
https://edu.vsu.ru/course/view.php?id=9819

18. MaTepmanbHO-TeXHU4YeCKoe obecrnevyeHne AUCLUNIIUHDI:

JlekumoHHas ayounTopua, OOCKa, yqe6Ha9| nmTepartypa, O3NeKTPOHHble cpeancrtea Ond
npegcrasneHnd I'Ipe3eHTaLl,I/II7I.

19. OueHoYHbIe cpeacTBa AN NpoBeAeHUs TEKYLEN U MPOMEXYTOYHOWN aTTecTauumn

Mopsaok oLEeHKN 0CBOEHUS 0byYatoLLMMncs y4ebHoro Mmatepuana onpeaensieTcs cogepXxaHmem
crieqyloLmMxX pasaenos AUCUUNIHLI:

HanmeHoBaHue
Ne pasnena Kommeren | VHAKaToD(sY OLEeHOYHbIE CpeacTBa
n/n ANcumMnnHbI umnsa(n) igohfggfeel_mfm H ben
(Mogyns)
OrnK-1.1 KM
OrK-1.2 KM
1. Pasgen 1.1-1.10 OrnkK-1 OrlK-1.3 KM
OlK-1.5 KM
OlK-1.6 KM
[MpomexyToyHasa aTTecTaums [MepeveHb Bonpocos
doopma KOHTPONA — 3a4€T C OLEHKOW, 3K3aMeH [MpakTnyeckoe 3agaHne

20 TuvnoBble oOLEHOYHble cpeacTBa U MeToAMYECKMEe MaTepuanbl, onpeaenswowme
npoueaypbl OLeHMBaHUSA

20.1 TeKyLwMIn KOHTPOJb yCNeBaeMoCcTu

Tekywlas aTTectaums NpoOBOAMTCA B COOTBETCTBUM C [lonoXkeHMeM O TeKyllen aTtrectauuu
oby4arwmxca no nporpammam Bbiclwero obpasoBaHus BOpPOHEXCKOro rocynapCTBEHHOMO
yHMBepcuTeTa. Tekywasa arrectaumsi npoBogutcs B opme(ax) MMCbMEHHOro onpoca wu
KOHTPOSIbHbIX paboT.




20.2 NpomexyToyHas aTrecTauus

I'Ipome>KyT0l-|Ha9| arTecrtaund nposognTcA B COOTBETCTBUU C MNonoxeHnem o HpOMG)KyTO‘-IHOﬁ
arrecrtaumnm 06yqarou.|,|/|xc;| no nporpamMmmMam BbICLLETO O6pa3OBaHVIFI.

KOHTpOJ’IbHO-I/ISMepI/ITeJ'IbHble MaTtepuarnbl HpOMe)KyTOHHOVI aTTecTaummn BKIo4aroT B cebs
TeopeTndeckne BOornpocChbl, N03BOJIALWLNE OUEHUTb YPOBEHb NOJTYYEHHbIX 3HaHUN.

Heobxoanmo 3HaTb, ymMeTb 3anmcaTb U pellaTb OCHOBHbIE KIacChl ypaBHEHUI MaTeMaTUYeCKon
du3mkn. Bnagetb S3bIkOM PyHKLMOHAmNbHbBIX MPOCTPaHCTB, ONepaTopoB, (PYHKLNOHAO0B,
0006LWEHHBIX PYHKUMA. YMETb peluaTb 3agadv Kowmn gns ypaBHeHUN KonebaHun n
TEeNnnonpoBOAHOCTU. YMeTb pellath 3agady Wtypma-Iinysunng, a Takke Kpaesble 3agadn s
ypaBHeHus Jlannaca u lNyaccoHa B NpsiMOYrofibHUKE, KpYroBOM/KONbLEBOM CEKTOPE, LLAPOBOM
cermeHTe. Bnagetb OCHOBHbIMU NpuémMammn paboTbl Co cneLdyHKUNAMUN.

KpuTtepum oueHok:

OTNMYHO — NoapobHble 1 6e30WN60YHbIE OTBETHI HA OCHOBHbIE U AOMONHUTENbHbIE BOMPOChHI.
XopoLo — nogpobHble 0TBETbI HA NOCTABMEHHbIE BONPOCHI C MEMKUMU OLLMGKaMMW.
Y0oBRneTBOPUTENBHO — HEYAOBNETBOPUTENbHBLIE OTBETLI Ha OAMH U3 OCHOBHbIX M HEKOTOPbIE
[AOMNOMHUTENbHbIE BOMPOCHI.

MpomexyToyHas aTTecTauMsi no AMCUMNIMHE OCYLUECTBMSETCA C MOMOLUBbI CreayrLmX
OLIEHOYHbIX CPEACTB:

[lepeyeHb BONPOCOB K 3Kk3aMeHy (3a4veTy):

1. Knaccudpukauunsa ypaBHeEHU B HaCTHbIX NPOU3BOAHbLIX 2-ro0 Nopsaka ¢ AByMSA
He3aBMCUMbIMU NepeMeHHbIMU. KaHoHMYeckas doopmMa ypaBHEHUN.

2. [MpuBeneHue K KaHOHUYecKOMY BUAYy anddepeHumnanbHbIX YypaBHEHUA B HYaCTHbIX
NPOM3BOAHbIX 2-r0 Nopsaka ¢ ABYMS HE3aBUCUMbIMW NEePEMEHHbBIMN.

3. KaHoHuyeckne qopMbl NMMHENHBIX YPaBHEHUI C NOCTOAHHBIMU KO3 PULIMEHTAMM.
YacTHble METOObI HAXOXAEHNSA 0OLLEro peLleHns KaHOHUYECKON (hOPMbI.

4. PeweHne 3agaym Kowm ons ypaBHEHUN B YaCTHbIX MPON3BOAHbIX 2-r0 nopsigka ¢ ABYMS
He3aBMCYMbIMWN NEePEMEHHbBIMN.

5. YpaBHeHUs ¢ YaCTHbIMU NPOU3BOAHBIMU B (P3MYECKNX 3afavax Ha npumepax

konebaTtenbHbIX NpoLeccoB, Angdysnm 1 TeNoNPoBOAHOCTH, CTaLuUOHAPHbIX

npoLeccoB.

MocTaHoBKa HayanbHbIX U KpaeBbIX 3a4a4y AN YpaBHEHUA MaTeMaTUYeCKON OU3NKN.

3apayva Kowwu. 3agava Ltypma — Jlnysunns.

KoppekTHOCTb NOCTAHOBKWU 3aa4y MaTteMaTUYeCKOn OU3NKN.

3apava Kowwm ons ogHOMepHOro 0AHOPOAHOMO U HEOOHOPOAHOIO YpaBHEHNS

Hanambepa. Popmyna Janambepa. MpuHumn Oioamens.

10.MeTtog Janambepa ans nonynpsiMmon n KOHEYHOro OTpe3Ka.

11.OpToroHanbHble cnctemMbl oyHKkunn. 3agada LWtypma-Jinysmunnsa ons o6bIKHOBEHHOIrO
AandbepeHUmnanbHOro ypaBHEHUs!, CNEKTP COBCTBEHHbIX 3HAYEHNN, COOCTBEHHbIE
dYHKLMN N NX CBOMCTBA.

12.CwmelwaHHas 3agada ans ogHOMEPHOro BOSIHOBOIO YpaBHEHUSI C OAHOPOAHbBIMU
rpaHnyHbIMK yernoBuamu. Metog dypeoe.

©oNO



13.CmeluaHHas 3agadva an1s Oo4HOMEPHOro ypaBHEeHUs TeNonpoOBOAHOCTU C OAHOPOOHbLIMU
rpaHnyHbIMK yenosuamu. Metog dypeoe.

14.PelweHne cmellaHHOW 3aa4yum Ang 0QHOMEPHOro HEOQHOPOLAHOro BOSTHOBOIO YpaBHEHUS
C HEOOQHOPOAHBIMW PAHUYHBLIMUY YCITOBUSIMU METOAOM pasfeneHns nepeMeHHbIX.

15. PeweHne cmellaHHOW 3agayu Ang OQHOMEPHOro HEOQHOPOAHOIO YpaBHEHUS
TEennonpoBOAHOCTU C HEOOHOPOAHBIMWU rPAHNUYHBIMUM YCITOBUSIMU METOAOM pasieneHus
nepeMeHHbIX.

16.PasgeneHune nepemMeHHbIX B ypaBHeHUsAX Jlannaca v NenbMronbLa B NPAMOYrosisHOM
obnactn npu pelweHun 3agad Qupuxne n HenmaHa.

17.PelwweHne nepBon U BTOPOW KpaeBbIX 3agady AN Kpyra METOAOM pasferneHuns
nepemMeHHbIX. [peacraBneHne peweHnsa B Buae nHTerpanos [yaccoHa n JuHu.

18. HaxoxaeHne rapMmoHu4eckon oyHKUNN B KOSbLIE N KPYrOBOM CEKTOPE METOA0M
pasgeneHunsi nepeMeHHbIX.

19. PeweHune 3agaym o konebaHusix NpsiMoyrofibHon membpaHbl Metogom dypbe.

20.T1pumeHeHne onepaumMoHHOro MeToaa (MHTerpansHoro NnpeobpasoBaHua Jlannaca) npu
peweHun anddepeHymanbHbIX YpaBHEHUIN B YaCTHbIX NPOM3BOAHBLIX 2-f0 Nopsiaka
rmnepbonnyeckoro n napabonmyeckoro TUNoB.

21.MeTog doyHKUMM pUHA NpY peLLUEHNN YpaBHEHUI ANNUATUYECKOTrO 1 Napabonnyeckoro
TWMOB.

22.[lensta-yHKUNA N ee CBOMCTBA.

23.CBonctea dyHKUmMm MpurHa.

24. dopmynbl puHa.

25.PelwweHuve 3agauv Oupuxne a4ns Kkpyra v nonynnockocT MeToAoM pyHKLmn [puHa.

26.3agava Kowwn ons ogHopoaHOro ypaBHEeHUS TENIONPOBOAHOCTU U peLLEHnE ee C
nomoLybio oyHKkunn MprHa (dopmyna NMyaccona).

27.PeweHuve 3agaym Kown ans ypasHeHna [Janambepa mMeToqom criycka B 2-X MEPHOM
npocTtpaHcTee (popmyna NMyaccoHa).

28.OcHOoBHble 1 0606LeHHbIE PyHKLMWU. CBONCTBA 0006LLEHHBIX PYHKLMIA N OENCTBUS Hag
HUMK. densra-dpyHKuna dupaka n ee CBOUCTBA.

29.[lenstaobpasHble nocnegoBartenbHOCTU. laMma- n 6eta- pyHkunun. Onpeaenenuns u
OCHOBHble CBOUCTBA.

30.YpaBHeHune beccens. dyHkumm beccens nepsoro poga n nx ceomctea. PyHkunm beccens
BTOPOro nopsiaka u Ux NMMHenHast He3aBUCUMOCTb.

31.06uee peleHne ypaBHeHMa beccens Ans Npon3BoOrbHbIX 3HAYEHUI UHAEKCA.
PekyppeHTHble cooTHOLEeHUA ans dyHkumn beccens. ®yHkuum beccens nonyuenoro
nHaekca. dyHkumm beccensa 3-ro poga. YpasHeHue beccens ¢ napameTpom.

32.MoauduumpoBaHHbie dyHKuMn beccens 1-ro n 2-ro poga. 3agaya LWrypma-JlynBunns
ans ypasHeHus beccens. Pagbl ®ypbe-beccens n JuHn.

33.MonuHomel Jlexxangpa. Popmyna Pogpura. UHTerpan LWnedonw.

34.PeKyppeHTHble COOTHOLLUEHNS AN NonMHOMoB Jlexxanapa. OpToroHanbHOCTb NOSIMHOMOB
JlexxaHgpa. Psg dypoe-Jlexangpa. lNpucoeanHeHHble pyHKUnK Jlexanapa.

35. Chepunyeckne pyHkummn. MNpomnssogawan dyHKUMsa nonmHoMmoB Spmuta. Popmyna
Pogpwura.

36. PeKkyppeHTHbIe COOTHOLLUEHNS AN NONMMHOMOB OpmuTta. OpTOroHanbHOCTb NOSIMHOMOB
OpmuTta. Psag dypbe-OpmuTa.

37.PeweHune 3agaym o konebaHusax kpyrrnon membpaHsl metogom dypbe.



38.Pa3sgeneHne nepemMeHHbIX B ypaBHeHUM Jlannaca B UMNUHOPUYECKON CUCTEME
KoopauHar.

39.Pa3geneHne nepeMeHHbIX B ypaBHeHUM ['enbMroribLa B NMOMASPHbIX KOOpauHaTax.

40.PeweHune 3agaymn 06 ocTbiBaHMM LnmHapa metogom dypebe.

41.Pa3geneHne nepeMeHHbIX B ypaBHeHuUsX Jlannaca vn Menbmronsua B cpepmnyeckmnx
KoopauHatax. PelwweHune 3agaym 06 octbiBaHUK Wwapa metogom dypbe.

42.Pa3geneHne nepeMeHHbIX B ypasHeHun WpeanHrepa. JIMHenHbIN rapMOHUYeCKNin
ocuunnartop. Potatop. [IBMXeHne anekTpoHa B KyJTIOHOBCKOM More.

43.TToHATNE O HENUHENHbIX YPaBHEHUAX MaTeMaTU4YeCcKon (pusumke.

44.MeToa KOHEYHbIX pasHOCTeN ANd pelleHns 3agaym Oupuxne.

45.MeTo4 KOHEYHbIX pasHOCTEN ANd ypaBHEHUS TENSIONPOBOLHOCTH.

20.3 NepeyeHb NpaKTU4YECKUX 3a4aHUN

1 | U =U, +exp(t)sin2x u(x,0) =sin3x + z + 3x u(0,6) =7 u(x,t)=4r

2| U =Ugy +exp(t)cos2x—2 | u(x,0)=2cos3x + x> —ax | Ux(0t)=—7 uy(m.t)=x

3 ut:uxx+exp(3t)sin3—2X u(X,O):3Sin)2(+27r+7zX u(O,t) =2z uy(z,t)=x

u(x,0) = 2cos32X— 27% + 212 —

4 | U =Uy,+ exp(St)cosg Uy (0,t) =27 u(rm,t)=-n

—7T
5 | U = U, +exp(t)sin5x u(x,0) =sinx+ 37z — 2x u(0,t)=3ru(r,t)=n
6 Uy =uxx+exp(t)0053x+2 U(X,O)=COSX—X2 + 71X UX(O,'[)=7Z Ux(ﬂ,t)z—ﬂ'
. X . 3X
7 | u :uxx+exp(t)smE u(X,O):S|n7+47z+7zX u(0,t)=4r uy(z,t)=x
3X X
8 | U =Uyg +exp(2t)cos? u(x,0) = cosE +3x-2r Uy (0,t)=3u(z,t)=7

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

u (x,0)=0 u(0,8) =7 u(rz,t) =4z

9 | Uy =U,, +SIntsin2x




2

u(x,0) =2c0s3x + X~ — zx

10 | Uy =U,, +COStCcos2x —2 Uy(Ot)=—m uy(z,t)=x
ut (x,0)=0
X
L ,0)=3sin=+2
11 utt:uxx+smts.|n3—X H(x.0) 35'”2+ T u(0,t) =2z uy(z,t)=x
2 ut (x,0)=0
u(x,0)=20053;(—27zx+27r2—
12 utt:uxx+cos3tcos)2( _ uy (0,t) =27 u(m,t)=-n
ui (x,0)=0
. u(x,0) =sinx + 37 — 2x
13 | Ut =Uyy +SintsinSx U (X.0) =0 u(0,0)=3ru(z,t)=n
B u(x,0) = COSX — X2 + 7% _ B
14 | Ut =Uyy +C0StCos3X + 2 Uy (O t) =7 uy(z,t)=—x
ut (x,0)=0
X u(xO)—sin?’—X+47z+7zx
15 | Uy =Uyy +sintsin > T2 u(,0)=4r uy(r,t) =7
2 ut (x,0)=0
3y u(x,0)=3x-2r
16 | Uy =Uyxy +COSZtCOS? ut(X,O):COS)Z( Uy (0,t)=3u(z,t)=7
N u(x,0) =7 +3x
= : 0,1)= 1) =4
17 | Uy = Uy, +SIntsin2x 0 (x.0) = sin3x u(0,t) =7 u(z,t)=4r
—y2 _
18 | Uy = U,, +COStCOS2X—2 U(%,0) =x" —mx Uy(0,t)=—m uy(z,t)=7
Ut (X,0) = 2cos3x
2y u(x,0) =27 + zx
19 | Ug = Uy +sin3tsin? ut(x,O):Ssin; u0,t) =2z uy(z,t) =z
« u(x,0) =-22x + 27% — 1
20 | Ut =Uyy +C0OS3tCOS— 3x uy (0,t) =27 u(z,t)=-n
2 Ut (x,0) = 2COS?
u(x,0) =3z —2x
21 | Ugt =Uyy +SINtsin5x (x0)=37 u(0,t)=3rnu(z,t)=n

Ut (X,0) =sinx




20.4. TecToBbIE 3aA4aHUA.

Tekywasn atrectaums Ne 1

1. PeweHne 3agaym Kowm gns BonHOBOro ypaBHeHMa metogom [Janambepa.
Mony6eckoHevHasa cTpyHa. 3akpensieHHbI U CBOBOOHbLIN KpaW.
2. PeleHuns kpaeBbix 3aga4y A5 BONIHOBOMO ypaBHeHUst MeTogom dypbe. Criyvan

3aKpenieHHbIX KOHLUOB CTPYHbI.

Tekywasn atrectaumusa Ne 2

1. BbiBOg YpaBHEHUA Jlannaca B LUNIIMHOPUYECKUX KOopaAnHaTax.
2. XapaKTepMCTMKVI N YCNnoBud Ha XapaKTepuctukax nond ,D,ByMepHOIZ CNCTEMDI
ypaBHeHMﬁ aKyCTUKN.

20.5. NepeyeHb 3agaHun ANSA KOHTPONbHLIX paborT.
KoHTponbHO-u3meputenbHbin matepuan Ne 1.

1.  PewmTb ypaBHeHMe:
u; = 2Au,0<r = 3,t € (0,00),ulr,0) =9 —r2,u(3,t) = 0;

2. Hantn obuiee pelieHme napabonnyeckoro ypaBHEHUS:
U + Hlyyy + 4y, + Uy — 20, = 0'

KoHTpOnbHO-n3MeputTenbHbIN matepuan Ne 2.

1. PewnTb ypaBHeHuUe:
Uy = iy, x € (0,2),t € (0, ), ulx,0) = sin® (2nx) — sin(4mx),u(0,t) = u(2,t) =0;

2. Hantn obuiee pelueHme annmnTu4ecKoro ypaBHEHUS:
Uyy + 21Uy, + Sy, = 0.

OueHKa 3HaHUKN, YMEHUI U HABbLIKOB, XapakTepuaytoLlasa atanbl OpMUPOBAHNSA KOMNETEHLNIA B
pamMKax U3y4yeHnsa OUCLMMNIMHBI, OCYLLIECTBISETCH B X04e TEKYLLEN N MPOMEXYTOYHON
arTecTtauumn.
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