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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

51.0.25 Metoa ®dypbe

1. Koa u HaumeHoBaHMe HanpasneHusa nogrotoeku: 02.03.01 MatemaTuka n
KOMMNbIOTEPHbIE HAayKKU

2. MNpodwmnb noarotoBkn: MaTtemaTnyeckoe W KOMMNbHOTEPHOE MoAenupoBaHue,
MaTtemaTtuyeckne metoabl U KOMNLIOTEPHbLIE TEXHOMOMMU B €CTECTBO3HAHUN, SKOHOMUKE
M ynpaBrieHuu

3. Ksanudumkauunsa BbinyckHuka: bakanaBp

4. dopma oby4yeHusa: OyHan

5. Kadepnpa, orBevarwwas 3a peanusauuio gucumnnuibl: Kadeapa ypaBHeHUM B
YaCTHbIX NPOU3BOAHbLIX U TEOPUN BEPOATHOCTEM MaTeMaTu4yeckoro cakynbrteTa

6. CocrtaButenu nporpammbl: PsbeHko AnekcaHap CepreeBuy, kKaHaupat uU3UKO-
MaTeMaTU4eCKUX HayK, AOLEHT

7. PekomeHpgoBaHa: Hay4yHo-meTogM4yecKMM COBETOM MaTemaTtu4dyeckoro dakynbreTta
MpoTtokon Ne0500-06 ot 25.05.23

8. YuebHbIn roa: 2025/ 2026 CemecTp(bl): 6



9. Llenn n 3apayum yyebHoM

Llenu nsy4yeHna gucumnnuHbl:

- O3HAKOMIIEHMe CTyOEeHTOB C MEeTO[OM Mnoucka pelleHui Ons ypaBHEHWA B YaCTHbIX
NPOU3BOAHbIX B BUAE PAOOB.

- BblpaboTka y CTyQeHTOB HaBbIKOB BbINUCLIBaTb U pewaTtb 3agayv Wtypma-Jinysunns
OoTBeYalwLlne KOHKPETHbIM KpaeBbiM M HayanbHO-KpaeBbiM 3ajadaM YpaBHEHUA B 4acTbIX
NPOUN3BOAHbIX.

- aTb COBpPEMEHHble TeopeTudeckme 3HaHus B obnactm Metoga dypbe 1 npaktnyeckue
HaBblKM B pelleHMM U UccrneaoBaHUM OCHOBHbLIX TUMOB AuddepeHunanbHbIX YpaBHEHUA C
YaCTHbIMW NPOU3BOAHbLIMU;

- cchopmMmpoBaThb coumanbHO-NMYHOCTHbIE KayecTBa BbIMYCKHWKOB:
LeneycTpeMIIEHHOCTb, OPraHM30BaHHOCTb, Tpygontobue, KOMMYHWKabenbHOCTb, YyMeHue
paboTaTb B KOSFIEKTMBE, OTBETCTBEHHOCTb 3a KOHEYHbIA pe3ynbTaT CBOeN NpodeCccMoHanbHON
AeATerIbHOCTN, CNOCOBHOCTM CaMOCTOATENLHO NpuobpeTaTb M MNPUMEHSATb HOBblE 3HaHUS U
YMEHUS.

3agayn yyebHOM ANCUNNINHGI:

- YMEHWe Haxo4uTb peLleHns ONs YpaBHEHUIN B YaCTHbIX MPOM3BOAHbIX B BUAE PSLOB;

- yMeHue npumeHsaTb Metoa dPypbe ONA uUCCNeaoBaHUS peLlleHU HavarbHbIX WU
Ha4vanbHO-KpaeBbIX 3a4a4 AN ypaBHEHWU C YaCTHbIMU MPOU3BOAHbBIMU;

- CnocobHOCTb npuMeHeHus Metoga ®Pypbe Npu M3ydeHUU pearnbHbIX MPOLEeccoB U
0OBHEKTOB C Lenblo HaxoXaeHust apPeKTUBHbIX peLleHnin obLLeHayyYHbIX U NpUKnaaHblxX 3agad
LUMPOKOro npocuns.

10. MecTo yuyeb6HOM ancuunnuHbl B cTpykType OMOI: bnok 1; obs3aTtenbHas 4yacTb.

[na ero ycnewHoro ocBoeHus auvcunnnuHbel «Metog ®ypbe» HeoOGXOAMMbI 3HAHUA U
yMEHUsl, NpuobpeTeHHble B pe3ynbrtate o0y4yeHnsa no NpeawecTBYOLWMM  OUCUUNIIMHAM:
MaTemaTUyYeCcKum aHanus, KOMMMEKCHbIN aHanms, PYHKUNOHANBbHbIN aHanus,
anddepeHumanbHble  ypaBHEHMUS, YPaBHEHUSI C YaCTHbIMW MPOU3BOAHBLIMU, YpPaBHEHUS
MaTtemaTuyeckon omsnkn, TeopeTndeckasd MexaHuka.

CtyoeHT pormkeH cBobogHO BnageTb MaTemMaTMY4eCcKMM aHanm3om, TEeOpuen psiaos,
Teopnen YHKUMA KOMIMIEKCHON MEepeMeHHOW, aneMeHTaMu nMHenHon anrebpsbl, obnagatb
NOJSTHBIMU 3HAHUAMM Kypca OBbIKHOBEHHbIX AnddepeHuUmanbHbIX YPaBHEHUN.

AvcumnnuHa siBnseTcs NpeaLwecTByoWen Anst KYpCcoB METOA0B BblMUCIEHUIA, MEXAHUKM
CMNMOWHON  cpedbl, MaTemMaTU4YecKoro MOAENUPOBAHMUS,  KOHUENUUMA  COBPEMEHHOrO
€CTECTBO3HaHUs, BCEX creunarbHbIX KypCoB, U3yyatoLwmx 3agadm mateMaTnyeckomn nsmnku.

11. MNMnaHupyemble pe3ynbTaTbl O0y4YeHMA MO AucuMNMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3ynbTaTamMuM OCBOEHUs oGpa3oBaTeribHON
nporpamMmbl (KOMNETEHUUAMU) U MHAUKATOPaMMU UX AOCTUXKEHUS:

Kog HassaHue Koa(bl) NugukaTop(bl) lMnaHnpyemble pesynbTatbl 0Oy4eHns
KOMMeTeHL MM

Or1K- | CnocobeH OriK-1.1 | O6bnapaet 3HaTb: 0asoBble NOHATUSA B obnactn

1 KOHCYNbTUpPOBAaTb U 6asoBbIMU MaTeMaTU4eckmx n (UNn) ecTeCTBEHHbIX HayK
ncnonb3oBaTb 3HaHMAMMU,
dyHOaMeHTanbHbI Nony4YeHHbIMU B | YMeTb: ucnonb3oBaTb 0a3oBble MNOHATUA W
e 3HaHMSA B obnactu mMeToabl U3 obnactm maremMaTuyeckmx u (Mnm)
obnactu MaTeMaTU4YeCKUX W | eCTECTBEHHbIX HayK.
MaTeMaTnu4eckoro (Mnn) ecTecTBEHHBbIX
aHanuaa, HaykK. Bnagetb: 6asoBbiMM MeTogamu M3 obnacTtu
KOMMNIIEKCHOTO n MaTEMaTUYECKUX 1 (UNIN)ECTECTBEHHBIX HaYK.
dyHKUMoHaneHoro | OMK-1.2 | YmeeT 3HaTb: Kak ucnonb3oBaTb 0a3oBble 3HAHUA B
aHanusa, anre6psbl, ncnonb3oBaTb obractn mateMaTU4ecknx n (Unn) ecTeCTBEHHbIX
aHanuTn4eckom 0a3oBble 3HaHUSA B | Hayk B NPOdIECCUOHANbHOM OEATENBHOCTH.
reomeTpun, obnactun
onddepeHumansH MatemaTudyecknx W | YMeTb: wucnonb3oBatb 6a3oBble 3HaHUA B




O TreoMmeTpum n (Mnn) ecTecTBeHHLIX | 06M1acTM MaTeMaTUYecKnx u (MnNn) eCTeCTBEHHbIX
Tononorun, Hayk B | HayK B NpodheccroHanbHON AeaTeNbHOCTH.
andpdepeHumnansH npodgeccuoHansHon

bIX ypaBHEHUN, [EeATeNbHOCTH. Brnapets: mMeTogamu No3BOnsLWUMM
ONCKPETHOM nucnonb3oBaTb (PyHAAMEHTarnbHble 3HaHMSA U3
MaTtemaTuku " obnactn matemaTnyeckux u (UNn) eCTECTBEHHbIX
MaTeMaTn4ecKom HayK B NpodeccroHanbHoW AeaTenbHOCTY.
NOTVIKK, Teopumn | OMK-1.3 | NmeeTt HaBblkM | 3HaTb: Kak BbIOMpaTb MeToAbl pelleHus 3agad
BEPOSATHOCTEW, BblOOpa MeToAoB | NpodecCMOHanbHONW AeATENbHOCTM Ha OCHOBE
MaTeMaTn4ecKkomn peLueHus 3agay | TeopeTM4eCcKUX 3HaHWN.

CTaTUCTUKK n npodeccnoHarnbHON

cnyYanmHbIX JesaTenbHOCTM  Ha | YMeTb: BbiOMpaTb MeTodbl pelueHus 3agad
npoLieccos, OCHOBE npodgeccnoHanbHON OeATeNbHOCTU Ha OCHOBE
YUCTIEHHBIX TEOpPEeTU4ECKMX TEOpPEeTUYECKNX 3HAHUN.

MeTO0B, 3HaHUN.

TEeopeTU4EeCKon Bnapetb: HaBblkamu BbibOopa MeTOO0B peLueHust
MeXaHUKn B 3agady npodeccmoHanbHOW AeATenbHOCTU Ha
npodeccnoHaneHo OCHOBE TEOPETUYECKNX 3HAHWM.

N 0eATenbHOCTU.

12. O6bem gucumnuHbl B 3a4eTHbIX eanHuulax/yac.— 2/ 72.

Popma npomexyToyHon atrectaumm: 3ayveT — 6 cemecTp.
13. TpyaoeMkKocTb No BMAaM y4e6HoOu paboTbl
TpygoemkocTb
Mo cemecTpam
Bua yuebHon paboTbl Bcero
6 cemecTp
KoHTakTHas paboTa 32 32
nekuuu 16 16
npakTnyeckue 16 16
B TOM 4mcne: nabopartopHsle
KypcoBas pabota
KOHTPOMbHbIE paboThbl 1 1
CamocTtosiTensHas paborta 40 40
MpomexyTouHas aTTecTauus 3avet 3ayet
Utoro: 72 72
13.1. CopepxaHme QUCLUNIUHDI
n/n Peanusauus
pasgena
HanmeHoBaHue pa3gena c ONCUMNNUHBI C
ogepaHue pasgena gucunnInHbl
ANCUUNIUHBI NMOMOLLbIO
OHMawnH-Kypca,
QYMK *
1. lekuum
1.1 MeTog pasaeneHus MeToq pasgeneHusi NEPEMEHHbIX OIS ypaBHEHUS | -
nepemMeHHbIX ans cBoboaHbIX  konebaHun  cTpyHbl. Pasgenedue | -
ypaBHeHNA cBOOOHbIX nepemMeHHbIX. CobcTBEHHbIE 3HayeHus | https://edu.vsu.r
konebaHui CTpyHbI J = (k! |)2 " COBCTBEHHbIE DyHKLMM u/cqurse/wew.g
) hp?id=6841
X (x) =sin(zkx /1), k=1,2,.... https://edu.vsu
.ru/courselvie
MeTopg pasgeneHns nepemMeHHbIX 4518 ypaBHEHUS w.php?id=110
cB0OOOAHbIX KonebaHun cTpyHbl. [locTpoeHne 56

YaCTHbIX peLleHni

W pelleHns HavasnbHO-KpaeBom



https://edu.vsu.ru/course/view.php?id=6841
https://edu.vsu.ru/course/view.php?id=6841
https://edu.vsu.ru/course/view.php?id=6841
https://edu.vsu.ru/course/view.php?id=11056
https://edu.vsu.ru/course/view.php?id=11056
https://edu.vsu.ru/course/view.php?id=11056
https://edu.vsu.ru/course/view.php?id=11056

3agaun.

1.2 Csegenna n3 teopmn OHC | OpTOHOPMUPOBAHHbIE CUCTEMbl B UMLGEPTOBOM |
B rmnbbepToBoM | npoctpaHctee H. MuHMMM3Mpylollee CBOWCTBO |
NpOCTpaHCTBE koadhpumumeHToB dypbe. HepaseHcTBO beccens.
Jlemma (0 nomHOTE) 4N OPTOHOPMUMPOBAHHOM
cucTembl B runbb6epToBoM npocTpaHcTee H .
13 O6ocHoBaHue meTtoga | ObocHoBaHMe meToda Pypbe Ana ypaBHEHUS
dypbe ANs ypaBHEHUA | KonebaHui CTPYHbI.
KonebaHui CTPpyHbI lMoctaHoBKa 3agauyn. PasgeneHne nepemMeHHbIX.
JleMmMa O T§MHEMHO He3aBUCUMbIX COOCTBEHHbIX
YHKUNSX.
14 Ob6was cxema wmetoga | JleMma 06 OpTOroHanNbHOCTN COBCTBEHHbIX PYHKUMI C
dypbe BecoM p(X) .
Jlemma o} HeoTpULAaTENbHOCTK COBCTBEHHBIX
3HaYeHUMN.
MocTpoeHme hopmanbHOro peLeHms.
15 BbiHyXaeHHble  konebaHus | BbiHyXOeHHble KonebaHnsi CTpyHbI, 3aKpensieHHOM Ha
CTPYHBbI KOHLaX.
BblHyXOeHHbIe KonebaHunst CTpyHbl C MOABUXKHBIMMA
KOHLIaMW.
1.6 MepBas kpaeBas 3agaya | PeweHue nepBon kpaeBoW 3ajayv B NPAMOYTrOfbHUKE
ans ypaBHEHUS | AN OAHOPOAHOrO YpaBHEHWS TEMnnonpoBOAHOCTM C
TennonpoBOAHOCTU HEeoaHOPOAHbBIMY Ha4anbeHbIMU yCroBusiMn "
OLHOPOAHBLIMU FPAHUYHBIMW YCIOBUAMM.
PeweHne nepBeow KpaeBon 3apaun ans
HEOOHOPOAHOIO  YpPaBHEHWUsI  TEMJOMNPOBOAHOCTN €
O[HOPOAHbIMMU HayanbHbIMK " rPaHNYHbIMU
YCINOBUSIMU.
PeleHne nepsowu KpaesoWn 3aga4un ans
HEOQHOPOAHOIO  YpaBHEHWsI  TEMMOMPOBOAHOCTN  C
HEOAHOPOAHbLIMU Ha4anbHbIMU yCrnoBusiMu n
HEOAHOPOAHBIMU FPAHUYHLIMU YCITOBUSIMUA.
1.7 3agaya [Oupuxne  anga | MNMpegcrtaBneHne onepatopa Jlannaca B MOMSAPHbIX
ypaBHeHus Jlannaca KoopauHaTax.
PeweHune 3agaum Oupuxne anga ypasHeHua Jlannaca B
Kpyre Ha MrocKOCTW.
2. MNpakTnyeckue 3aHATUA
2.1 MeTog pasgeneHus PelleHve 3agay ons ogHOPOAHbIX -
nepemMeHHbIX ans rmnepOonnyeckux ypaBHeHU C OQHOPOAHLIMM -
OOHOPOAHBIX rPaHNYHBIMU YCIOBUAMU NPU PasnnMYHbIX -
rmnepbonunyeckmx rPaHNYHbIX YCIOBUAX https://edu.vsu.r
YPaBHEHUN C OOHOPOAHLIMU u/course/view.p
rPaHNYHBLIMKU YCINOBUAMMU hp?id=6841
2.2 MeTon pasgeneHus | PewweHne 3agay ans HeogHopodHbIX | https://edu.vsu
nepemMeHHbIX Ans | runepbonvMyeckux  ypaBHEHUA C  OZHOPOAHbIMU | .ru/course/vie
HEOAHOPOAHbIX rPaHUYHLIMK YCNOBUSIMU NPU pasHOro Buaa rpaHuyHblx | w.php?id=110
rmnepobonnyecKkmx YCINOBUSIX 56-
YPaBHEHWU C OOHOPOAHBIMU -
rPaHNYHBIMU YCIOBUSIMU -
CTPYHBbI
2.3 MeTog pasgeneHus | PeweHune 3apay ans HEOAHOPOAHbIX
nepemMeHHbIX anga | rmnepbonMyecknx ypaBHEHUA C  HeOAHOPOOHbLIMM
HEOAHOPOAHbIX rPaHNYHBIMKN YCINOBMSIMM NPU Pa3HOro Buaa rpaHnyHbIX
rmnepbonunyeckmx yCINoBUSIX
ypaBHEeHUN c
HEOAHOPOAHbLIMU
rPaHNYHBIMU
2.4 MeTton pasgeneHus PelueHune 3agay ans ogHOPOAHbIX Napabonnyeckmx
nepemMeHHbIX ans ypaBHEHWU ¢ OAHOPOAHBIMY rPaHUYHbLIMMW
O[HOPOAHbIX YCIOBUSIMU MPU Pa3NUYHbIX FPaHUYHBIX YCIOBUSIX



https://edu.vsu.ru/course/view.php?id=6841
https://edu.vsu.ru/course/view.php?id=6841
https://edu.vsu.ru/course/view.php?id=6841
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rmnepbonnyeckux

ypaBHEHUiA ¢ 0OHOPOAHbLIMM
rpaHNYHLIMK YCNOBUAMU

25 MeTon pasgeneHus | PelweHne 3agad ang HeO4HOPOOHbIX Napabonuyeckmnx
nepemMeHHbIX Ons | ypaBHEHUA C OQHOPOOHBIMU FPAHUYHBIMWU YCAOBUAMMU
HEeOaHOPOAHbIX npw pasHoro BMAaa rpaHUYHbIX YCIOBUSIX
runepbonnyeckux
YPaBHEHUIN C OQHOPOAHBLIMU
rPaHNYHBIMA YCINOBUSAMMU
CTPYHBbI

2.6 MeTog pasgeneHus | PeweHne 3agad anst HEOAHOPOAHLIX Napabonuyeckmx
nepemMeHHbIX ONd | ypaBHEHUN c HEeO4HOPOAHBLIMU rPaHNYHBIMA
HEOAHOPOAHbIX YCNOBUSAMW NPW Pa3HOro BMAA rPaHUYHbIX YCITOBUSX.
rmnepbonnyeckmx KoHTponbHas paboTta
ypaBHEHWUW c
HeoaHOPOAHbBIMYN
rPaHNYHbIMU

2.7 MeTon pasgeneHus | PelweHne 3agay ons annunTUYeCcKNX ypaBHEHUI Npu
nepemMeHHbIX ONs | pasHoro BMAa rpaHUYHbIX YCIOBUSIX

3NNUNTUYECKNX YPaBHEHWN

13.2. Tembl (pasaenbl) AUCUUNIUHBI U BUAbI 3aHATUN

Bugpl 3aHATUI (KONMYECTBO YacoB)

Ne HavmeHoBaHue Tembl o YT ——————

n/n (pasgena) gucumnnuHel | Jlekumu MpakTuyeckme | JlabopaTopHble paGoTa Bcero
MeTog pasgeneHns

11 | NepemeHHbIX ans 2 3 5
ypaBHeHNA cBOBOOHBIX
KonebaHu CTPyHbI
CeegeHnss 13 Teopum

1.2 | OHC B runbbepToBoMm 3 3 6
NpoCTpaHCTBE
O6ocHoBaHue meToaa

1.3 | dypbe Ona ypaBHeHUS 2 3 5
KonebaHui CTpyHBbI

14 O6waa cxema MeToAa 3 3 6
dypbe

15 BbIHyXOeHHble > 3 5
KonebaHWsi CTPYHb!
lMepBas kpaeBas 3agaya

1.6 | anga ypaBHeHUs 2 3 5
TENIonpPoOBOAHOCTYU

17 3agavya [Oupuxne ans 5 3 5
ypaBHeHusa Jlannaca
MeTton pasgeneHuns
nepemMeHHbIX ans
OLHOPOOHbIX

2.1 | runepbonunyeckmx 4 3 7
ypaBHEeHU c
OZHOPOOHbIMMU
rPaHNYHBIMU YCNOBUAMMU
MeTon pasgeneHus
nepemMeHHbIX ans
HEeOaHOPOAHbIX

2.2 | rmnepbonuyecknx 2 3 5
ypaBHeHWI c
OAHOPOOHbIMM
rPaHNYHBLIMKU YCINOBUAMMU
MeTton pasgeneHus

o 3 | MEPEMeHHbIX ans > 3 5
HEeoaHOPOAHbIX

rmnep6onnyeckux




ypaBHEHUN C
HeoaHOPOAHbBIMYN
rPaHNYHbIMUN YCIIOBUAMMU

MeTon pasgeneHus
nepemMeHHbIX ans
OLHOPOAHbIX
2.4 | napabonunyeckux 2 3 5
ypaBHEHUN c

OOHOPOAHBLIMY
rPaHNYHbLIMU YCNOBUAMU

MeTon pasgeneHus
nepemMeHHbIX ans
HEeOHOPOAHbIX
2.5 | napabonunyeckux 2 3 5
ypaBHEHWUW c

OAHOPOAHBIMU
rPaHNYHbIMW YCIOBUSIMIA

MeTog pasgeneHns
nepemMeHHbIX ans
HEOAHOPOAHbIX
2.6 | napabonuyecknx 2 2 4
ypaBHEHWNI c

HEOA4HOPOAHbIMU
rPAHNYHbIMW YCITOBNAMU

MeTog pasgeneHns
5 7 | NePeMeHHbIX ans 5 2 4
ANNUNTUYECKNX
ypaBHEHWI
Utoro: 16 16 40 72

14. MeTtoamnyeckme ykKasaHuMs AN OoOyYaloWMXCA MO OCBOEHUK AUCLUMNIIUHLI:
MpenogaBaHne AUCUMMNNUHBLI 3aKMOYaETCsa B YTEHUW NEKUMA M NPOBELEHUN MPaKTUYECKUX
3aHATUMI. Ha nekumsix pacckasblBaeTcs TeopeTUyYeckuin matepuarn, Ha NpakTUYeCcKUX 3aHATUSAX
peLlalTcs NpMMepbl N0 TEOPETUYECKOMY MaTtepuany, NPOYNTaHHOMY Ha NEKUUSX.

Mpn n3ydennn kypca «Metog ®ypbe» obyyarowmmes cnegyeT BHAMATENBHO chnywaTb U
KOHCNEeKTMpoBaTb Martepuar, nsnaraeMbli Ha ayauTOPHbIX 3aHATUAX. [ONs ero noHMmaHus u
Ka4eCTBEHHOro YCBOEHMs1 0Oy4alolmMMCa pEeKOMEHOYeTCs crneayrouwasi nocrneaoBaTenbHOCTb
AEeNCTBUN.

1. lMocne kaxgon nekuumn CtygeHTam pekoMeHayeTcs nogpobHo pas3obpaTb NPOYUTaAHHbLIN
TeopeTn4yecknn marepuarn, BblyduTb Bce onpefeneHns un ¢OpMyrMpOBKU TeopeM,
pasobpaTtb NnpuMepbl, peLlleHHble Ha nekumn. MNepeq crneayrowen nekumen obasaTenbHoO
NOBTOPUTL MaTepuan npeablayLwen nekumun.

2. MNepen npakTMyecknm 3aHATMEM o00a3aTenbHO MNOBTOPUTL JIEKUWOHHbIA  MaTtepuan.
[Mocne npakTU4ecKkoro 3aHATUS ele pas pasobpaTb peLlleHHble Ha 3TOM 3aHATUM
npuMepsbl, Nocre NPUCTYNUTb K BbINOMTHEHMIO JOMAaLUHEro 3agaHus. Ecnv npu peweHun
npuMepoB, 3afaHHbIX Ha [AOM, BO3HMKAKT BOMpPOCbl, 06sA3aTtenbHO 3agatb Ha
cnefyowemM NpakTUYECKOM 3aHATUM UK B MPUCYTCTBYHOLLMIA Yac npenogasaTtento.

3. lNpun nogrotoBke K NPaKTUYECKUM 3aHATUAM MOBTOPUTbH OCHOBHbIE MOHATUS MO Temam,

n3yuntb npumepbl. Pelwas 3apayun, npenBapuTeribHO MOHATb, KakOW TeopeTU4ecKum




MaTepuman Hy)XHO Mcnonb3oBaTb. HameTUTb NNaH peleHus, nonpoboBaTk Ha €ro OCHoBe
pewmnTb NpaKTUYecKne 3agaqn.
4. BbibpaTtb Bpemsa onst paboTbl ¢ nnTepaTypor no ancumninunHe B bubnuoTteke.

Bonpocbl NEKUNOHHBIX U NPaKTUYEeCKUX 3aHATUN OOCY)KOAlTCA Ha 3aHATMSX B BuAe
YCTHOrO onpoca — UHAMBMAYanNbHOro u poHTanbHOro. B xo4e yCTHOro onpoca BbISIBNAKTCA
Aetann, KOTopble MO KakMM-TO MpUYMHAM OKas3anucb HeAOCTAaTOYHO OCMbICIIEHHbIMU
CTydeHTaMn B Xode Y4YeOHbIX 3aHATUA. TeM caMbiM OnpocC BbLINOMHAET BaHeunwmne
o0yyvaloLLylo, pa3BMBAIOLLYI0 W KOPPEKTUPYHOLLYK (YHKLMK, NO3BONSAET CTyAeHTaM Yy4vecTb
HegopaboTkn 1 n3bexartb UX NPU NOArOTOBKE K MPOMEXYTOYHbIM aTTECTaLMAM.

Kpome 0ObIMHOrO Kypca B CUCTEME «ONEKTPOHHbIA YHUMBEPCUTET», BCE Heobxoaumble AONis
YCBOEHUS Kypca Matepuarbl pa3MmeLleHbl Ha kadeapaneHom caunte http//:www.kuchp.ru
MeToamnyeckume ykasaHusa Ans obyyarmxcs Npu camocToaTensHon pabore.

CamocTosaTenbHas pabota obyyalolmxcs HanpaBneHa Ha CaMOCTOSATENIbHOE OCBOEHUE
BCEX TeM UM BOMpPOCOB y4yebHOM  AUCUMNNUHBI, MPEedyCMOTPEHHbLIX  NPOrpamMMoOn.
CamoctosiTenbHaa paboTta saBnaetca o00si3aTenbHbIM BMAOM OEATENbHOCTU ANSA  KaXaoro
obyuvatouerocsi, ee o6bemM no y4ebHOMY Kypcy onpenensietcs ydebHbIM nraHoM 1 cocTaBnsieT
40 vacoB. [lpn camocTtoaTenbHoM pabote  obyyawowmncs  B3auMOAENCTBYeT C
pekoMeHOOoBaHHbIMM MaTepuanamu npu MUHUManbHOM y4yacTuu npenogasartens.

CamocTosaTenbHasa paboTa ¢ y4ebHnkamu, y4ebHbIMM Nocobmnsmun, Hay4HON, CNpaBOYHOM
U NONynNsApHOM nuTepaTypon, maTtepuanamm nepuoguyecknx usgaHum uM pecypcamu ceTu
Internet, cTaTtucTU4eCKMMN AaHHbIMU ABNSETCA Hanbonee apPEKTUBHLIM METOLOM NOSyYEeHUs
3HaHWW, MO3BOSISET 3HAYUTENbHO aKTMBM3MPOBATb MNpPOLEcC oBnageHna wuHdopMauunen,
cnocobctByeT 6Gonee rnybokoMy YCBOEHMIO W3ydaemoro martepuana, GopmMupyeT Y
obyyalLnNXCs 3aMHTepeCcOBaHHOE OTHOLLEHNE K KOHKPETHOM npobrieme.

Bonpocebl, KoTopble BbI3biBalOT Y 00y4valoWwmMxcsa 3aTpygHEeHUa Npu NoAroToBKe, AOSMKHbI
OblTb 3apaHee cOpMynMpoBaHbl WM O3BYYEHbl BO BpEeMs 3aHATUA B ayguTopun Ons
AONONHUTENBHOIO pa3bsiCHEHNS NpenogaBaTenem.

Buabl camocTosTenbHOM paboThl: KOHCNEKTUPOBAHNE Y4eOHOM M Hay4YHOW nuTepaTypbl;
npopaboTtka y4ebHoro matepuana (Mo KOHCnekTam nekuum, ydebHoM 1 HaydyHoW nutepaTtype);
paboTa B 3MEKTPOHHOW BUbNnoTeyHon cucteme; pabota ¢ MHPOPMALMOHHBIMU CPABOYHbBIMU
CUCTEMAMMU, BbINOSIHEHNE AOMALUHUX 3af4aHuK (MPAKTUYECKUX U TEOPETUYECKMX); BbINOSNIHEHNE
KOHTPOmbHbIX paboT; NOAroToBKa K MpakTUYEeCKMM 3aHATUAM; pabota ¢ Bonpocamu Anis
CaMOmnpOBEPKN.

Bce 3apaHus, BbINONHAEMble CTyAEHTaMM CaMOCTOATENbHO, MOAnexaT nocreayoLlen
npoBepke npenogasateneM. Pesynbtarthl TEKYLUMX aTTeCTauMi y4MTbIBAOTCA NpenoaBaTenem
npv NpoBeLEeHNUN NPOMEXYTOYHOW aTTecTauum.

15. lNepeyeHb OCHOBHOM W [OOMOJIHUTENILHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIUHbI

a) OCHOBHasa nureparypa:

Ne n/n NcTouHuK
CabutoB K.b. YpaBHeHust matematudeckon cdusmkn / K.6. Cabuto. — M.: duamarnut, 2013. —
1 352 c. /I «YHuBepcuTeTckas bubnunoteka online»: anekTpoHHO-OMBNMoTeuHas cuctema.. — URL:
http://biblioclub.ru

0) pononHUTenbHasa nuTeparypa:

Ne n/n MICTOYHMK
Mywko A.B. YpaBHeHUs1 maTtemaTnyeckon pmsmku : yded. nocodbue / A.B. Imywko, A.[l. baes,
1 A.C. PabeHko; BopoHex. roc. yH-T. — BopoHex : UIML, BI'Y, 2011. — 520 c. —

URL.:http://www.kuchp.ru
Bnagummpoe B.C. C6opHuk 3agay no ypaBHEHUsIM MaTemaTudeckonm dumsmkn [/ B.C.
Bnagumumpos, B.I1. Muxainnos, Muxannosa T.B., llabyHuH M.A. — M: ®usmatnut, 2016. — 512



http://www.kuchp.ru/

c. // QnekTpoHHO-6nbnuoTeyvHasa cuctema «Jlanb». — URL: https://e.lanbook.com/

Kapuesckuin M.M. Jlekumn no ypaBHeHusaM maTematudeckon cusukn / M.M. KapueBckuin. —
3 CI6: UspatenbctBo «JlaHb», 2016. — 164 c. // AnekTpoHHO-6MbnnoTeyHas cuctema «JlaHb». —
URL: https://e.lanbook.com/

Kapuesckun M.M. YpaBHeHuss matemaTtudeckon dmsvku. [JononHuTenbHble rnasbl: YyebHoe
4 nocobwue / M.M. Kapuesckun, MNMasnosa M. ®. — CI16: UsgaTtenbctBo «JlaHby, 2021. — 276 c. //
OnekTpoHHO-6MbnnoTeyvHasa cuctema «JlaHby. — URL: https://e.lanbook.com/

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (0duumnanbHble pecypchbl MHTEPHET)®:

Ne n/n Pecypc

1 http://eqworld.ipmnet.ru — HTEpHET-NOPTarn, NOCBALLEHHbIN YPABHEHUAM U METOO4AM MX

peLleHnn

2 http://www.lib.vsu.ru - anekTpoHHbIn Katanor 3HB BI'Y

3 http://www.kuchp.ru — anekTpoHHbIN canT kadeapbl ypaBHEHUIN B YAaCTHbIX NPOU3BOLHbIX U
TEOpWM BEPOSITHOCTEW, HA KOTOPOM pa3meLLeHbl METOOUYECKNE M3aaHus

4 OBC «YHuBepcuteTckas bubnmoTeka oHNamH»

5

3BC «J1laHb»

OnekTpoHHbIN https://edu.vsu.ru/course/view.php?id=6841
6 -https://edu.vsu.ru/course/view.php?id=11056

16. NMepeyeHb y4e6HO-MeTOANYECKOro o6ecneyeHuUs Ans caMoCcTosATeNIbHOW pa6oThl

Ne n/n MICTOYHMK
Bnagummpoe B.C. C6opHuk 3aga4y no ypaBHeHMSAM matematudeckon umsukn [/ B.C.
1 Bnagumupos, B.M. Muxannos, Muxannosa T.B., llabyHmH M.A. — M: ®dusmatnut, 2016. — 512

c. // AnekTpoHHO-6ubnmnoTeyHas cuctema «Jlanb». — URL: https://e.lanbook.com/

Oepesuny W.B. lMpaktukym no ypaBHeHWsM matemaTtuyeckon dwmsukun / U. B. Nepesud. — Cl16:
2 NspatenbctBo «JlaHb», 2017. — 428 c. // dnekTpoHHO-6MbnnoTteyHas cuctema «Jlanb». — URL:
https://e.lanbook.com/

Mywko A.B. Knaccudwukaums auddepeHumanbHbiX YypaBHEHUN C YaCTHBIMU MPOU3BOLHBLIMMN.
3 lMocTaHOBKa OCHOBHbIX 3agady matematudeckon wmsmkm / A.B. nywko, A.C. PsbeHko. —
Boponex: MO BI'Y, 2018. — 33 c. — URL: http://www.kuchp.ru

Mywko A.B. lNMpakTnyeckue 3aHATMA No Knaccudpumkauum amddepeHumanbHbiX ypaBHEHU C
4 YyacTHbIMM npou3BoaHbivu / A.B. Tnywko, A.C. PabeHko. — Boponex: [ BI'Y, 2018. — 38 c. —
URL: http://www.kuchp.ru

PsbeHko A.C. MeToabl NOCTPOEHNST PELLEHUI KpaeBbiX 3afay NS SNAMNTUYECKUX YpaBHEHWI /
A.C. PabeHko. — BopoHex: BITIY, 2015. — 45 c. — URL: http://www.kuchp.ru

Mywko A.B. OuddepeHumanbHble ypaBHEHNA C YaCTHBIMU MPOM3BOAHBIMU rnnepbonmnyeckoro
6 n napabonudeckoro Tunos / A.B. Mywko, E.A. NornHoea, C.A. TkaueBa. — BopoHex: V[ BI'Y,
2019. — 80 c. — URL: http://www.kuchp.ru

Mywko A.B. OnddepeHumnanbHble ypaBHEHUS C YaCTHbIMU NPOU3BOAHBIMU BTOPOro nopsiaka
7 annuntudeckoro tuna / A.B. ywko, E.A. JlornHoBa, J1.B. Be3pyykuHa. — Boporex: V[ BI'Y,
2019. — 92 c. — URL: http://www.kuchp.ru

17. OOGpasoBaTefibHble TEXHONOrNMU, UCNOSfb3yeMble MpU peanusauum y4eobHoOmM
AUCLUMNSINHBI, BKIOYas AUCTaHUMOHHble oOpa3oBatenbHble TexHonoruu (OOT,
3neKTpoHHoe obyyeHue (30), cmewaHHoe oby4yeHue):

OucumnnuHa MoXeT peanu3oBbiBaTbCA C NPUMEHEHMEM AUCTaHUMOHHBIX OoOpasoBaTenbHbIX
TEXHOJI0r1H, Hanpumep, Ha nnatgopme «ONEKTPOHHBIN yHUBepcuteT Bry»
(nttps://edu.vsu.ru/course/view.php?id=6841,https://edu.vsu.ru/course/view.php?id=11056).

MepeyeHb Heobxoaumoro nporpammHoro obecneyeHus: Microsoft Windows Server 2008,
Microsoft Windows 10 Enterprise 64 bit, LibreOffice 6 (Writer (mekcmosniti npoyeccop), Calc
(anekmpoHHble mabnuusl), Impress (npeseHmauuu), Draw (eekmopHas epaghuka), Base (6asa
OaHHbIx), Math (pedakmop ¢bopmyn)), Maxima, Total Commander, WinDjView, Foxit Reader, 7-
Zip, Mozilla Firefox.

18. MatepuanbHO-TeXHUYECKOe obecnevyeHue AUCUUNMINUHBLI: YyebHas ayauTopus Ons
NpoBeAEeHUsT 3aHATUA  JNIEKUMOHHOIO U CEeMMHapPCKOro Tuna, TEeKyWero KOHTpons Wu


https://e.lanbook.com/
https://e.lanbook.com/
https://e.lanbook.com/
http://eqworld.ipmnet.ru/
http://www.lib.vsu.ru/
http://www.kuchp.ru/
https://e.lanbook.com/
https://e.lanbook.com/
http://www.kuchp.ru/
http://www.kuchp.ru/
http://www.kuchp.ru/
http://www.kuchp.ru/
http://www.kuchp.ru/
https://edu.vsu.ru/course/view.php?id=6841
https://edu.vsu.ru/course/view.php?id=11056

npomexyTtoyHon attectaumm (394018, r. BopoHex, nnowaab YHuBepcutetckas, 4. 1, nom. ).
CneuunanunsnpoBaHHas mebernb.

19. OueHoO4Hble cpeacTBa AN NPOBeAEHUA TeKylen U  NPOMEXYTOYHOWM
aTTecTauumn
lMopsiaok oOueHKn ocBoeHus obyvatowmmmuca yy4yebHOro martepuana onpegensertca

coepxaHmem cneayrwmx pasgenos AUCUUNITAHBIL

HaunmeHoBaHve UHamnkaTtop(bl)
rrl\;gn pasgena QUCUUNIVHbI Kony;((a;;aH OOCTMKEHNSA OueHouyHble cpeacTBa
(Moayns) 5 KOMMETEHLN
MeTog pasgeneHns
1 | MepemeHHbIx ans OnK-1 OMK-1.1, OMK- | TecToBble 3aAaHNsA, KOHTPOSIbHas paborTa,
ypaBHeHUs1 CcBOBOAHBIX 1.2, OlNK-1.3 nepeyeHb BOMPOCOB K 3a4eTy
KonebaHu CTPpyHBbI
CeegeHnss n3  Teopun
OrlK-1.1, OlK- TecToBble 3agaHNs, KOHTPONbHasA paboTa,
2 HOSDSTpZngQ:%pTOBOM OrK-1 1.2, OMNK-1.3 nepeyeHb BOMPOCOB K 3a4€Ty
O6ocHoBaHne MeToAa
OrlK-1.1, OlK- TecToBble 3agaHns, KOHTPONbHasA paboTa,
3 | ®ypee Ana ypasHeHus | OMK-1 1.2, OMK-1.3 nepeyeHb BOMPOCOB K 3a4ETy
KonebaHui CTPyHbI
4 Obwaa cxema meTtopa OnK-1 OlMK-1.1, OMNK- | TecTtoBble 3agaHns, KOHTpOnbHasa paboTa,
dypbe ) 1.2, OMNK-1.3 nepeYveHb BOMPOCOB K 3a4€Ty
5 BbIHyXaeHHbIE OnMK-1 OlK-1.1, OMK- | TecToBble 3agaHuns, KOHTponbHas paboTa,
KonebaHus CTPyHbl ] 1.2, OlNK-1.3 nepeYveHb BOMPOCOB K 3a4éTy
MepBas Kpaesas
OlK-1.1, OMK- | TecToBble 3agaHuns, KOHTponbHas paboTa,
6 | 3amaua anA ypasHenns Ork-1 1.2, OMNK-1.3 nepeyeHb BOMPOCOB K 3a4€Ty
TENNonpoBOAHOCTU
7 3agavya [Oupuxne ans OnK-1 OlK-1.1, OMK- | TecToBble 3agaHns, KOHTponbHas paboTa,
ypaBHeHus Jlannaca ) 1.2, OlNK-1.3 nepeYveHb BOMPOCOB K 3a4€Ty
MeTog pasgeneHns
nepemMeHHbIX ans
OOHOPOLHBIX
8 rmnepbonnyeckmx OMK-1 OrK-1.1, OMK- | Tecrtosble 3apaHus, KOHTPONbHas paboTa,
ypaBHeHWI c 1.2, OMNK-1.3 nepevyeHb BOMPOCOB K 3a4ETy
O[HOPOAHbIMYU
rPaHNYHbIMK
yCNoBUSMU
MeTopg pasgeneHus
nepemMeHHbIX ans
HEO4HOPOAHbIX
9 rmnep6onnyeckux OMK-1 OMK-1.1, OMK- | TecToBsble 3aaaHusi, KOHTpoOnbHas paboTa,
ypaBHeHWI c 1.2, OMNK-1.3 nepevyeHb BONPOCOB K 3a4eTy
OOHOPOLHbIMU
rPaHUYHBbIMU
yCNoBUSMU
MeTog pasgeneHns
nepemMeHHbIX ans
HEOAHOPOAHbIX
10 runepGonuyecknx OnK-1 OMK-1.1, OMNK- | TecToBble 3afaHNs, KOHTPOSIbHas paborTa,
ypaBHEHUN c 1.2, OrK-1.3 nepeYveHb BOMNPOCOB K 3a4ETy
HEOAHOPOAHbLIMU
rPaHNUYHBbIMU
YCINOBUSIMU
MeTton pasgeneHus
nepemMeHHbIX ans
OOHOPOLHBIX
11 napabonunyeckmx OMK-1 OMK-1.1, OMK- | TecToBble 3agaHus, KOHTporbHas paboTa,
ypaBHEHWiA C : 1.2, OMK-1.3 nepeyeHb BOMPOCOB K 3a4€Ty
OOHOPOLHbIMU
rPaHNYHBbIMK
YCINOBUSIMU




MeTton pasgeneHus
nepemMeHHbIX ans
HEeo4HOPOAHbIX
napabonmuyeckmx onK-1 OMK-1.1, OMK- | TecToBble 3aAaHusl, KOHTPOIIbHAS paboTa,
ypaBHeHWI c 1.2, OlK-1.3 nepeyeHb BOMPOCOB K 3a4é€Ty
OAHOPOOHbLIMMU
rpaHnYHLIMK
YCNOBUSAMU CTPYHBbI

12

MeTopg pasneneHus

nepemMeHHbIX ans

HeoOHOPOAHbIX

napabonunyeckux OrlK-1.1, OMK- | TecToBble 3aaaHus, KOHTponbHasa paboTa,

13 OrK-1

ypaBHEeHUN c 1.2, OMNK-1.3 nepeyeHb BOMPOCOB K 3a4€Ty
HeoaHOPOAHbBIMYU
rpaHNYHbIMU

YCITOBUAMM
MeTon pasgenexHus

14 | MEPEMEHHbIX ans OnK-1 OnK-1.1, OMK- | TecTtoBble 3aaaHusi, KOHTpoOnbHas paboTa,
ANMANMNTUYECKNX 1.2, OlNK-1.3 nepeYveHb BOMPOCOB K 3a4ETy
ypaBHEHWUM

MpomexyTouHas aTTecTaums

nepeYeHb BOMPOCOB K 3a4éT
dopma KoHTpons — 3a4eT P P y

20. TunoBble oLeHOYHbIE CpeaAcTBa U MeToAMYECKUe maTepuansl, onpeaensiowme
npoueAaypbl oLeHUBaHUA

20.1. TeKywWwmMn KOHTPONb yCNneBaeMoCTHU

KoHTponb ycneBaemMocTV No AUCUUMNIIMHE OCYLLECTBIISETCA C MOMOLLbIO CrnegyoLwmnx
OLIEHOYHbIX CPeacCTB:

MpumepHbIN NepeYeHb TeCTOBbIX 3agaHNN

1. B pesynbTaTte pelleHns 3agaudm

2 2
TUOY _ o2 FUKY -y oni), e,

u((?,tt)zo, u(l,t)=0, t>0,
u(x0) = 0,0, MO _ 0 xeorl]

MeToanom dypbe BO3HUKAET crieayowas 3agada Wrtypma-Jinysunns:
) {X"(x)+/1X(x)=O, x<[0;1], 6) {X"(x)+/1X(x)=O, x €[0;1],

X (0)=0,X (1) =0, X'(0)=0, X (1) =0,
) {X”(x)+/1X(x)=0, x [0;1], 9 {X”(x)+/1X(x)=O, x [0;1],

X (0)=0,X'()=0, X'(0)=0,X'(1) =0.

2. flBngeTtca nn ymcno A=0 cobCTBEHHbIM 3Ha4YeHneM 3agayum LTypma-Jinysmunng
X"(xX)+ AX(x) =0, xe[0;1],
{X(0)=o, X'(1) =0.
a) Aa, 6) HeT.

3. PaccmoTpum 3agady

2 2
0 u()z('t) _ 20 u(>2<,t), xe[0:1], t>0,

u(0,t)=0, u(l,t)=0, t>0,

U(,0) = ¢y (x), a“(axt'o)wl(x), xe[0:1].

MycTb dyHKUMKM X, (x), rae k=12,..., AaBNSI0TCA COBCTBEHHBbIMU PYHKLUMAMU 3a4a4uum




4. B pesynbTtaTte pelueHna sagadm

X"(x)+AX(x)=0, xe[0;1],
X(0)=0,X(l)=0.

Pag zxk(X)Tk (t) cxoauTca u gBaxabl anddepeHumnpyem, Torga oH Bcerga oyaer
k=1

a) YAOBMNeTBOPSATb TONbKO AN depeHUmnanbHOMY YpaBHEHMIO,
6) yA0oBNeTBOPATb TOMbKO PaHUYHbIM YCIIOBUSIM,
B) YOOBNETBOPSITb TONBbKO HAYanbHbIM YCIOBUSIM,

r) yooBneTBopsTb AnddpepeHLmansHOMY YPaBHEHUIO Y TPAHUYHBIM YCIIOBUSIM,
A) yooBneTBopsiTb AvddepeHUmansHOMY YpaBHEHUIO U HAYanbHbIM YCIOBUSIM,
€) Y4OBNeTBOPATb Ha4YanbHbIM U FPaHUYHbBIM YCIOBUSAM,

X) SIBNSATbCS peLleHeM 3aaayn.

f)u(O,t)zO E}u(l,t)=0 >0
X ’ gx 0' ’
U(X0) = 9y (X), “(axt' )~ (0, xe[0i1]

2 2
TUY _ 2 OUOY - rog, 10,
X

meTogom dypbe BO3HMKAET crieaytowas 3agada LWrypma-Iinysmunns:

X"(x)+AX(x) =0, xe[0;1], X"(xX)+ AX(x) =0, x[0;1],
) {X(O):O,X(I):O, ) {X’(O)zO,X(I)zO,
) {X”(x)+/1X(x):O, x [0:1], 9 {X”(X)Jr/%X(x):O, x €[0;1],
X(0)=0,X'(l)=0, X'(0)=0,X'(l)=0.

5. ABnsetca nu uncno A =0 cobCcTBEHHbIM 3Ha4YeHneM 3aga4qn LWTypma-Jinysunng
X"(x)+AX(x) =0, xe[0;1],
{X’(O) =0,X'(l)=0.
a) aa, 0) HeT.

. PaccmoTpum 3agavy

2 2
CUY _ g2 WYy o1y, t>0,
X

atZ
au(O,t)ZO’ au(l’t):o, t>0,
OX OX

U(x,0) = 9y (¥), a“(axt'o)wl(x), xe[01].

MycTb dyHKUMKM X, (x), rae k=12,..., ABNSIOTCA COBCTBEHHBIMU PYHKLUMAMMU 3aaa4uun
X"(x)+AX(x)=0, xe[0;1],
X'(0)=0, X (1) =0.

Pan Zxk(x)Tk (t) cxoamTca u aBaxabl ouddepeHunpyem, Toraa oH scerga byaer
k=1

a) yaOBNeTBOPATb TONbKO AN depeHUMansHOMY YpaBHEHMIO,
6) yAoBNeTBOPsATb TOMbKO rPaHNYHbIM YCIOBUSIM,
B) YOOBMNETBOPSATb TONbKO HAYanbHbIM YCNOBUSIM,

r) yooBneTBopsiTb AnddpepeHLmansHOMY YPaBHEHUIO Y TPAHUYHBIM YCIIOBUSIM,
A) yooBneTBopsiTb AvddepeHUmansHOMY YpaBHEHUIO U HAYarnbHbIM YCIOBUSIM,
€) Y4OBMNeTBOPSATb HayanbHbIM U FPaHUYHBIM YCITOBUSIM,

X) SIBNSATbCS pELLEHMEM 3aauN.

7. B pesynbTate pelleHus 3aaaum



2 2
du(xt) _ .0 u(x,t), xe[0;1], t >0,

ot? ox?
M=O, u(l,t)=0, t>0,
OX
ou(x,0)

u(x,0) = ¢, (), =@ (x), xe[0;1]

MeTtogom ®dypbe BO3HUKAET crnefyowasa 3agada Ltypma-Jnysunns:
){X"(x)+lX(x)=O,XE[O;I], 5) {X”(X)Jr/lX(x):O,XE[O;I],

X(0)=0,X()=0, X'(0)=0, X (1) =0,
){X"(x)+lX(x)=0,Xe[O;l], 9 {X"(x)+/1X(x):O,XG[O;I],

X(0)=0,X'(1)=0, X'(0)=0,X"(1) =0.

8. OyHKuMN sin(M), roe k=0,12,... 9aBNA0TCsA COOCTBEHHBIMU PYHKUMSMU CreayoLLen

3agauu Wtypma-Jinysunns:
) {X”(x)+/1X(x)=O, x<[0;1], 6) {X”(x)+/1X(x)=O, x [0;1],

X(0)=0,X(l)=0, X'(0)=0,X(l) =0,
) X"(X)+AX(x)=0, xe[0;1], ) X"(X)+AX(x) =0, xe[0;1],
X(0)=0,X'(l)=0, X'(0)=0,X'()=0.

9. PaccmoTpum 3aaady
2 2
82u(xt) _g? 0 u(X,t)’ xe[0:1], t>0,

ot? ox?
M=O, u(l,t)=0, t>0,
OX
ou(x,0)

u(x,0) = ¢, (x), =p(x), xe[01].

Myctb dyHKUMKN X, (x), rae k=12,..., ABNSIOTCA COBCTBEHHLIMU PYHKUMAMU 3a4a4un
X"(x)+AX(x)=0, xe[0;1],
X'(0)=0, X () =0.

Pag ixk(x)Tk (t) cxogutca n aBaxabl ouddepeHunpyem, Toraa oH Bcerga byaer
k=1

a) YAOBMNeTBOPATb TONbKO AN depeHLnanbHOMY YpaBHEHWIO,
6) yAoBNeTBOPsATb TOMbKO NPaHNUYHbIM YCIIOBUSIM,
B) YOOBMNETBOPSTb TONbKO HAYanbHbIM YCNOBUSIM,

r) yooBneTBopsiTb AnddpepeHLmansHOMY YPaBHEHUIO Y TPAHUYHBIM YCIIOBUSIM,
A) yooBneTBopsiTb AvddepeHUmansHOMY YpaBHEHUIO U HAYarnbHbIM YCIOBUSIM,
€) Y4OBMNeTBOPSATb HayanbHbIM U FPaHUYHBLIM YCITOBUSIM.

X) SIBNSATLCS peLleHem 3aaadun

10. B pesynbTaTte peleHns 3agayu
2
Y _ 2 TUY 101y, 1> 0,

ot
won-0, MY

U(%.0) = @y (X), X<[0;1]

=0, t>0,

meTofoM dypbe BO3HUKAET criegyowias 3agada Wrypma-Jinysunns:
) X"(x)+AX(x) =0, xe[0;1], 6) X"(xX)+ AX(x) =0, x[0;],
X(0)=0,X(1)=0, X'(0)=0,X(l) =0,



) X"(x)+ AX(xX)=0, xe[0;1], ) X"(x)+ AX(X)=0, xe[0;1],
{X(O):O,X'(I):O, {X’(O):O,X’(I):O.

11. OyHKUMM sin(”l—kxj, roe k=12,... aBnsitoTca cOOCTBEHHBIMU PYHKLUMAMUW CrieayoLLen 3aaaym

Wrypma-Jinysunns:
) {X"(x)+/1X(x)=0, x<[0;1], 6) {X"(x)+/1X(x)=O, x €[0;1],

X(0)=0,X(l)=0, X'(0)=0,X (1) =0,
) X"(xX) + AX(x) =0, x[0;1], ) X"(X) + AX(x) =0, x[0;1],
{X(O):O,X'(I):O, {X’(O):O,X’(I):O.

12. PaccmoTpum 3agavy
2
au(x,t) _ g 0 u(>2<,t), xe[0;1], t>0,
(i
soy=0, MY _o ¢ o
oX

u(x,0) =g, (x), x<[0;1].

Myctb pyHKUMKM X, (X), rae k=12,..., ABNATCSA COOCTBEHHLIMU PYHKUMAMMN 3aaa4m
X"(x)+ AX(x) =0, xe[0;1],
X (0)=0,X'(1)=0.

Pan Zxk(x)Tk (t) cxoamnTtca u aBaxabl anddepeHunpyem, Toraa oH Bcerga byaer
k=1

a) yooBneTBOpsTb TONbKO AnddepeHUManbHOMY YpaBHEHUIO,
6) yAOBNeTBOPATb TOMbKO rPaHUYHbIM YCIIOBUSIM,
B) YAOBMNETBOPSITb TOMbKO HAaYaribHOMY YCIOBMUIO,

r) yooBneTBopsTb AnddepeHLmansHOMY YPaBHEHUIO Y TPAHUYHBIM YCIIOBUSIM,
[l) yAOBNeTBOpATb AnddepeHUmansHOMY YpaBHEHWUIO U HAYaribHOMY YCIOBMUIO,
€) y4OBNeTBOPSATb Ha4YanbHOMY U rPaHUYHbIM YCIOBUSIM,

X) ABMSATLCS PELUEHNEM 3afauun.

13. B pesynbTaTe peLlleHns 3agadn
2
MUY _ g2 TUKY -y 10s1], t >0,

u(Oa,E[):O, u(l,t)=0, t>0,
u(x,0) =g, (x), xe[0;1]

MeTtogom dypbe BO3HUKaeT crnefyowasa sagada Ltypma-inysunns:
) {X”(x)+/1X(x)=O, x<[0;1], 5) {X"(x)+/1X(x)=0, x [0:1],

X (0)=0, X (1) =0, X'(0) =0, X(I) =0,
) {X"(x)+/1X(x):0, x [0;1], 9 {X"(x)+lX(x):0, x [0;1],

X(0)=0,X'(1) =0, X'(0)=0,X'(1) =0.

14. OyHKUMM cos(”—kx} roe k=0,12,... a9BAsa0TCA COBCTBEHHLIMU (PYHKLUMSAMWU CreayoLen

3agauu Wtypma-Jinysunns:
) {X”(x)+/1X(x):O, x<[0;1], 5) {X”(x)+/1X(x):O, x [0;1],

X(0)=0,X(1)=0, X'(0)=0,X(I) =0,
) X"(X)+ AX(x) =0, xe[0;1], ) X"(X)+AX(x) =0, xe[0;1],
X (0)=0,X'(l) =0, X'(0)=0,X"'(l)=0.



15. PaccmoTtpum 3agavy
ou(x,t) _ g o%u(x,t) xe[0:1], t50

2

u(Oa,E[)zo, u(l,t)=0, t>0,
u(x,0) =g, (x), x<[0;l].

MycTb dyHKUMKM X, (x), rae k=12,..., ABNSI0TCA COBCTBEHHBbIMN PYHKLUMSAMU 3a8a4um
X"(xX)+ AX(x) =0, xe[0;1],
X(0)=0,X(l)=0.

Pan Zxk(x)Tk (t) cxoamTca u aBaxabl ouddepeHunpyem, Toraa oH Bcerga byaet
k=1

a) YAOBNETBOPATb TONbKO AN depeHLanbHOMY YpaBHEHMIO,
6) yA0oBNeTBOPATb TONbKO MPaHUYHbIM YCIOBUSIM,
B) yAOBNETBOPSITb TONBKO Ha4yanbHOMY YCOBUIO,

r) yooBneTBopsTb AuddepeHLmansHOMY YPaBHEHUIO Y TPAHUYHBIM YCIOBUSIM,
[) yooBneTBopsTb AnddepeHumansHOMY YpaBHEHUIO U HAYaribHOMY YCIOBUIO,
€) yOOBMNeTBOPSATb Ha4anbHOMY U FPaHUYHbIM YCIOBUSM,

X) SIBNSATLCS peLleHeM 3aaaun.

16. B pesynbTaTte pelueHns 3agaydu
2
U _ 2 FUKY gy 0,

2

au(l, t)

ot
ou(0,1) _

0, :O, t>01
OoX OoX
u(x,0) =g, (x), x<[0;1]

meTogom ®ypbe BO3HMKAET crieaytowias 3agada LWtypma-Nnysunns:
) {X”(x)+ﬂX(x)=0, xe[0;1], 6) {X”(x)+/1X(x)=0, x e[0;1],

X (0)=0,X (1) =0, X'(0) =0, X (I) =0,
) {X"(x)+/1X(x):0, x e[0;1], 9 {X"(x)+AX(x):O, x [0;1],

X (0)=0,X'(1) =0, X'(0) =0, X (1) =0.

17. OyHKUUM cos(@j, roe k=0,1,2,... ABNA0TCA COOCTBEHHBbIMU (PYHKLMSMWU CrieayroLLemn

3agauu Wtypma-Jinysunns:
) {X”(x)+/1X(x)=O, x<[0;1], 5) {X"(x)+/1X(x)=0, x [0:1],

X(0)=0,X(1)=0, X'(0)=0,X(I) =0,
) X"(X)+AX(x) =0, x<[0;1], ) X"(X)+AX(x) =0, x<[0;1],
X (0)=0,X'(l) =0, X'(0)=0,X"(l)=0.

18. PaccmoTpum 3agavy
2
au(x,t) _g? 0 u()z(,t), xe[0;1], t>0,
ot 8XI
@y _o b _4 4o

ox L X
u(x,0) =g, (x), x<[0;1].

Myctb pyHKUMKM X, (X), rae k=12,..., aBNATCSA COOCTBEHHbIMU PYHKLMAMU 3aa4m



X"(x)+AX(x)=0, xe[0;1],
X'(0)=0,X'(l)=0.

Pag zxk(X)Tk (t) cxoauTca u gBaxabl anddepeHumnpyem, Torga oH Bcerga oyaer
k=1

a) yooBnNeTBOPSATb TONbKO AnddepeHLManbHOMY YpaBHEHUIO,
6) yAoBNeTBOPATb TOMbKO MPaHUYHbIM YCIIOBUSIM,
B) YAOBMNETBOPSITb TOMbKO HAYaribHOMY YCIOBMUIO,

r) yooBneTBopsTb AnddpepeHLmansHOMY YPaBHEHUIO Y TPAHUYHBIM YCIIOBUSIM,
L) yROBNeTBOpATb AnddepeHUmanbHOMy YpaBHEHUIO U HAYarIbHOMY YCIOBMUIO,
€) Y4OBMNeTBOPATb Ha4anbHOMY U FPaHUYHbIM YCIIOBUSIM,

X) ABNATLCS PeELEeHNEM 3ajaun.

19. B pesynbTaTe pelleHns 3agayn
2
&“K”=azag%‘X xe[0;1], t>0,
X

ot
a0Y o yity=o, t>0,

4(%0) = @, (X), X[0;1]

MeToaoMm CDypbe BO3HUKaET crneayrouwlad 3agada LUTpra-nl/lyBVIJ'IJ'IFI:
a) {er(X)JrﬂX (X) =0, X€[0;|], 6) {X//(X)+/1X (X) =0, X 6[0;|],

X(0)=0,X(l)=0, X'(0)=0,X (1) =0,
) X"(X)+AX(x) =0, xe[0;1], ) X"(X)+AX(x) =0, xe[0;1],
X (0)=0,X'(l) =0, X'(0)=0,X"(l)=0.

2
20. Yucna (%j , rde k=0,12,.. ABASAOTCA COOCTBEHHbIMM 3HAYEHUAMU CcreaylLen

3agauu Wtypma-Jinysunns:
a) {X"(x)+/1X(x)=0, x<[0;1], 6) {X"(x)+/1X(x)=O, x €[0;1],

X(0)=0,X(1)=0, X'(0)=0, X (1) =0,
) X"(X)+ AX(x) =0, xe[0;1], ) X"(X)+AX(x) =0, xe[0;1],
X (0)=0,X'(l) =0, X'(0)=0,X"(l)=0.

21. PaccmoTpum 3agavy
2
au(x,t) _ 0 u(>2<,t), xe[0;1], t>0,
OX
0, u(l)=0, t>0,

u(x,)E)) =@,(x), x€[0;1].

ot
ou(0,1) _

MycTb pyHKUMKM X, (X), rae k=12,..., aBNATCS COOCTBEHHLIMU PYHKUMAMUN 3a4a4m
X"(X)+ AX(xX)=0, x€[0;1],
X'(0)=0,X(I)=0.

Pan Zxk(x)Tk (t) cxoamnTtcsa u aBaxabl anddepeHunpyem, Toraa oH Bcerga byaer
k=1

a) yaoBrneTBOpPATb TONbKO AnddepeHunansHOMy YypaBHEHUIO,

6) yOoBneTBOPSATb TOMbKO rPaHUYHLIM YCIOBUSAM,

B) YAOBMNETBOPATb TOMLKO Ha4aribHOMY YCITOBUIO,
r) yaosneTBopaTb AnddepeHumnansHoOMy YpaBHEHUIO N TPaHUYHBLIM YCIOBUSAM,
A1) YAOBNeTBOPATL AnddepeHLmanbHOMy ypaBHEHUIO U HaYalnbHOMY YCITOBUIO,



€) yOoBNeTBOPSATb HaYyarbHOMY U FPaHUYHbBIM YCIOBUSM,
X) ABMSATbCH peLleHnemM 3agaqn.
22. NpoBoasa npouenypy pasgeneHnsa nepeMeHHbIX B NpoLecce peLleHns 3agadn
o’u(x,t) _, d°u(x,t)
;7 —a 2
ot 5 ?x
uo.ty=0, u0.0

, xe[0;1],t>0,
=0, t>0,
8U(X,0)=¢,1(X), x€[0;1]

mMeToaom ®Oypbe nonyyaem crenyrollee ypaBHEHME:
T"M)  X"(X)

a) === ,
alT(t)  X(x)

u(x,0) = ¢ (x),

6) T"(H)X (x) = a>X"()T (1), B) a-l;;'(z): ))((((;‘)) 1) T'OX () =X ()T (1)

7k .
23. Yucna 7 roe k=0,12,.. ABNSATCA COOCTBEHHbIMM 3HAYEHUAMU Creaylollein 3aaadn

LWrypma-Jinysunns:
) {X”(x)+ﬂX(x)=0, x e[0;1], 6) {X”(x)+/1X(x)=0, x e[0;1],
X(0)=0,X(l)=0, X'(0)=0,X(I) =0,
8) {X"(X)-f-ﬂ,X(X):O, x [0;1], 9 {X"(X)Jr/%X(x):O, x [0;1],
X (0)=0, X'(1) =0, X'(0)=0, X'(1) =0.

24. Tlyctb pyHKUMKN X, (X), X, (X) ABASAOTCA COOCTBEHHBLIMU PYHKUMAMN 3a4a4n
X"(xX)+AX(x) =0, xe[0;1],
{X'(0)=o,xa) =0.
Ecrim k=m, TO

a) jxk(x)xm(x)dx=0, 06) JI‘Xk(x)Xm(x)dx<O, B) JLXk(x)Xm(x)dx=|E.

25. NpoBoasa npouenypy pasgeneHnsa nepeMeHHbIX B NpoLecce peLleHns 3agaydn
2 2
TUXY _ g2 0 ‘é()j’t) . xe[0;1],t>0,
X
u(0,t)=0, u(l,t)=0, t>0,

u(x0) =0y, MO _ 0, xelorl]

MEeTOoaAOM bepbe nonydyaem cnegyrwuiee ypaBHeHue:

T _X"(x) ’ ey
a) O X0 6) T"(t)X (x)=a’X"(x)T(t), B)

') _ X'(x

2T (0 = X(x) N T'H)X(x)=a*X"(x)T(t).

26. MNycTb PyHKUMK X, (X), X, (X) SBNSAIOTCA COBCTBEHHLIMM PYHKLUMSAMU 3a4a4uun
X"(x)+AX(x)=0, xe[0;1],
{X(O)zO,X(I):O.
Ecrim k=m, TO

a) ij(x)Xm(x)dx:O, 0) ij(x)Xm(x)dx<0, B) IIXk(x)Xm(x)dx:IE.

27. MNpoBoas npouenypy pasaeneHnst nepeMeHHbIX B MPOLIECCE peLLeHns 3aaaum



o’u(x,t) , o°u(x,t)
o =a 2

ou(0,t)
OX

u(x,0) =@, (x),

, Xe[0;1], t>0,

X
au(l,t)

O, :01 t>0!

OX
ou(x,0)

=@ (%), xe[01]

mMeTofom Pypbe nonyyaem criefyrollee ypaBHeHme:

T _X"(x) v a2y 7'M _X'(x) : oy
a) O X0 6) T"(t)X (x)=a’X"(x)T(t), B) O X0 r) T'®Xx)=a’X"(x)T(t) .

28. CobCTBEHHBIMY 3HAYEHNAMN 3aga4umn
X"(xX)+ AX(x) =0, xe[0;1],
{X(O):O,X(I):O.
ABNAKOTCA cneayolwme yucna:

2 2 2
a) [#j ,roe k=0,12,.. 6) (”I—kj ,roe k=12,... B) [”Tk) ,roe k=0,12,..

29. lNMycTb yHKUMKN X, (X), X, (X) ABASAOTCA COOCTBEHHLIMU PYHKUUAMN 3a4a4n
X"(xX)+AX(x) =0, xe[0;1],
{X’(O)zO,X'(I) =0.
Ecrim k=m, TO

a) jxk(x)xm(x)dx=0, 0) jxk(x)xm(x)dx<0, B) jxk(x)xm(x)dx=|§.

30. MpoBoas npoLeaypy pasaeneHns nepeMeHHbIX B NPOLECCe peLleHns 3aaaum
o’u(x,t) _, d°u(x,t)
2 —4a 2
ot OX
uOY o yay=o0, t>0,

OX 5 i
U(x,0) = gy (x), M0

, xe[0;1], t>0,

=@ (%), xe[0]

MeToaO0OM dJypbe nony4yaem cnegyrwuiee ypaBHeHue:

T _X"(x) v _ a2y T _X'(x) : ey
a) O X0 6) T"(t)X (x)=a’X"(x)T(t), B) PO X0 ,T) T'(OX(X)=a’X"()T ().

31. CobCTBEHHLIMU 3HAYEHNAMN 3aga4un
X"(x)+AX(x)=0, xe[0;1],
X'(0)=0,X(I)=0.

ABINAKOTCA cneayrume vucna:
2

2 2
a) (#) ,roe k=0,12,... 6) (ﬂTk) ,rae k=12,... B) (”Tkj ,roe k=0,12,...

32. lNycTb pyHKUMKN X, (X), X, (X) ABNSAOTCA COOCTBEHHBLIMU (PYHKUMAMN 3a4a4n
X"(X)+ AX(x) =0, xe[0;1],
{X(O):O, X'(H=0.
Ecrm k=m, TO

a) jxk(x)xm(x)dx=0, 06) JI‘Xk(x)Xm(x)dx<O, B) ij(x)Xm(x)dx:IE.

33. MNMpoBoas npoueaypy pasaeneHus nepeMeHHbIX B MPOLEecCe peLleHns 3aaayn



o’u(x,t) , o°u(x,t)
=a

ot? ?xz

uoty=0, H0D

, Xe[0;1], t>0,

=0, t>0,
X
ou(x,0)

u(x,0) = ¢, (), =@ (x), xe[0;1]

meTofom Pypbe nonyyaem cregytollee ypaBHeHve

' _X"(x) . a2 7'M _X'(x) : oy
a) O X0 6) T"(t)X (x)=a’X"(x)T(t), B) O X0 r) T'®)X(x)=a>X"(X)T (t)

34. CobBCTBEHHBIMM 3HAYEHMSIMI 3a0a4K
X"(X)+ AX(X)=0, x€[0;1],
X(0)=0,X'(l)=0.

ABIMAKOTCA cneayrwme 4ymcna:
2

2 2
a) (#j ,roe k=012,... 6) (”Tk) ,roe k=12,... B) (”I—kj ,roe k=012,...

35. lMycTb dpyHKUMKN X, (X), X, (X) ABASATCA COOCTBEHHLIMU PYHKUMAMN 3a4a4n
X"(xX)+AX(x) =0, xe[0;1],
{X'(0)=o,xa) =0.
Ecrim k=m, 1O

a) ij(x)Xm(x)dx:O, 0) ij(x)Xm(x)dx<0, B) ij(x)Xm(x)dx=|E.

anMeprlﬁ nepeyvyeHb 3ag4a4v AnNA KOHTPOJIbHbIX pa60T

1. Metogom dypbe pelumnTb 3agavy
o%u(x,t) _ g o%u(x,t)

. , Xxe[0;1],t >0,
%:o, u(l,ty=0, t>0,
a0 =0, 2D =00, xepon]

2. Metogom ®ypbe pelwnTb 3agady
ou(x,t) _ o o%u(x,t)

2

ot
ou(0,t) 0 ou(l,t)

+ f(x,t), xe[0;1],t>0,

, =0, t>0,
OX OX
u(x,0) =g, (x), xe[0;1].

3. MeTtogom ®ypbe pelwnTb 3agady

ou(x,t)  o%u(x,t)
a  x
u(x,0)=cos2x, O<x<um t>0,
ou(0,t) ou(m,t)
x X

0.

4. Metogom ®dypbe pelmnTb 3agady



o’u(x,t) _ ’u(x,t) X
o’ ox? '
u(0,t) = u(l,t) =0,

ou(x,0)
— -

u(x,0) = 0, rtme xe(0,1), t>0.

5. MeTtogom ®ypbe pewnTb 3agady

2 2
T = D xepo >
u(o’t):o, au(l’t)zo, t>01

X

ou(x,0)

u(x,0) = gy (x),

=¢,(x), xe[0;1].

6. MeTogom ®ypbe pelwnTb 3agady
au(x,t) , d%u(xt)
=a
ox’
" 0, u(l,t)=0, t>0,
u(x,0) =g, (x), x<[0;1].

, Xe[0;1],t>0,
ot
ou(0,t) _

7. Metogom dypbe pewmnTb 3agadvy
ou(x,t) ¥ o°u(x,t)

ox®
au(l,t)

, Xe[0;1],t>0,

u(0,t) =0, . =0, t>0,
u(x,0) =g, (x), x<[0;1].

Tekywmn KOHTpPONb npencrtaBnsieT cobowm npoBEpKy ycBOeHMst y4ebHoro matepuana
TEOpeTUYECKOro N NPaKTUYECKOro Xapakrepa, pPerynsipHoO OCyLLEeCTBNSAEMYIO Ha 3aHATUSIX.

K OCHOBHbIM (hopmMamM TeKyLLero KOHTPOMS MOXHO OTHECTW YCTHbIW Ornpoc, MpPOBEPKY
AOMaLLHKX 3afaHui, TECTOBbIE 3afaHusl, KOHTPOsbHbIE PaboThl.

B xoge TectoBbIX 3agaHui obydatowemycs Bbigaetca KMM ¢ TecToBbIMM 3agaHUAMM,
€Cnn TecToBOe 3ajaHune npoBoAMTCS B AUCTaHUMoOHHOM dhopme, To KMM pasmelsatotca B
cucteMe «ONeKTpPoHHbIN yHnBepcuteT». KMM TecTtoBOro 3agaHus cogepxart Tpu 3agaHud. Ha
HanucaHne TecToBOro 3agaHuma oteBoauTcs 15 MuHyT. TecToBoe 3ajaHue OLeHMBaeTCs B
dopmaTe «3a4TeHO» U «He 3a4yTeHOo». [1ns nonyyeHus «3a4yTeHo» B TECTOBOM 3aaHUN HYXHO
BEPHO OTBETUTb Ha ABa 3ajaHusd. «He 3ayTeHO» BbICTaBMNAETCA B TOM cryyae, ecnv oTBeT
obyyvaloLerocs He yoOBMETBOPSAET KPUTEPUAM OTBETA HA «3a4YTEHOY.

B xopme koHTpomnbHOM paboTbl obyyawuwemycs Bblgaetca KUMM ¢ npaktnyecknmm
3agaHnaAMM, eCcrn KOHTPOSbHaa NpoBOAUTCS B AUCTaHUMoHHOM hopme, To KUM pasmeruatoTca
B CUCTEME «ONEeKTPOHHbIN yHuBepcuteT». KMM KOHTponbHOW cogepxaT nBa 3agaHus. Ha
HanMcaHne KOHTpornbHoM paboTtel otBoamTcs 90 MuHyT. KoHTponbHas paboTta oueHuBaeTcs B
dopmaTe «3a4TEHO» U «He 3adTeHo». [Nna nonyyeHus «3a4vTeHO» B KOHTposibHoM paboTte
HY)>XHO BEPHO BbIMOMHUTL OOHO 3ajaHue. «He 3a4yTeHO» BbICTaBMSETCA B TOM Criyyae, ecnv
OTBET 00y4aloLLEerocs He yaOBETBOPSET KPUTEPUSAM OTBETA HA «3a4YTEHOY.

20.2. NMpomexyTo4yHasa aTTecTauums
lNMepe4yeHb BOMPOCOB K 3a4eTy.

1. MeTtogom ®ypbe pewnTb 3agady




olu(x,t) o o%u(x,t)

1 e , Xxe[0;1],t >0,
A0Y oy =0, t>0,
OX
ou(x,0)

u(x,0) = ¢, (x), = ¢ (%), xe[01].

ot

2. Metogom ®ypbe pelwnTb 3agady
o%u(x,t) _ o%u(x,t)

> > Xe[0;1],t>0,
ot OX
uoy=0, MY o (oo,
2 (00)
a0 = g0, D =400, xeqorn

3. MeTtogom ®ypbe pelnTb 3agady
0 u(i,t) _2 0 Lé)(()z(,t)' X[, >0,
u0,t)=0, u(l,t)=0, t>0,

ux0) = 0,0, 2ED g 00, xeporn)

4. MeTtogom ®dypbe pelwnTb 3agady
o%u(x,t) _ o%u(x,t)

> , Xxe[0;1],t >0,
ot xI
au(O,t):O, au('t):o, 50,
OX oX
ou(x,0)

u(x,0) = ¢, (x), = ¢ (%), xe[01].

ot

5. MeTtogom ®ypbe pelnTb 3agady
o°u(x,t) _, d’u(x,t)
=a
ot? Ox?
u(0,t) =0,

+ f(x,t), xe[0;1],t>0,

Y 5 ts0

X
ou(x,0)

u(x,0) =@, (x), =@ (%), xe[01].

6. MeTogom ®ypbe pelnTb 3agady

U _ 2 QUKD | ¢y xe[onl] £ >0,

ot’ ox?
uOY o yan=o0, t>0,
OX
ou(x,0)

u(x,0) = %(X), T: %(X)l x e[0;1].

7. MeTonom dypbe pelwnTb 3agady

2 2
0 gﬁf't) _ 220 ”)((’z"t) +(xt), xe[0:1], t>0,
u(0,t)=0, u(l,t)=0, t>0,

ux,0) = o0, D=9, xeporn

8. . MeTogom ®ypbe pewnTb 3agady
ou(x,t) , du(x,t)
=a
ot ox?
u(0,t) =0, M:o, t>0,

u(x,0) = @, (x), )z(e [0;1].

+ f(x1), xe[0;1],t>0,

9. Metogom ®ypbe pelwnTb 3agady



ou(xt) _ o d%u(x,t)

2

au(l,v)

m + f(x,t), xe[0;1],t>0,
ou(0,t) _

0, =0, t>0,
OX X
u(x,0) =g, (x), xe[0;1].

10. MeTogom ®dypbe pelwmnTb 3agadvy
au(xt) _ o o°u(x,t)
XZ

+ f(x1), xe[0;1],t>0,

u(Oa,tt):O, u(l,t)=0, t>0,
u(x,0) =@, (x), x<[0;1].

11. Metogom ®dypbe pewmnTb 3agadvy

2 2
TUOY) _ 52 CUNY Lty 1y, xefoil], >0,
X

O = ), S0 =0, t>0
u,0) = g,09, MK _ o ) xefoill.

12. MeTtogom dypbe pelwnTb 3agadvy

ou(x,t) — a2 azu()z(,t) + f(x1), xe[0;1],t>0,

u(g,tt)zu(t), u(l,t)=0, t>0,
u(x,0) =g, (x), xe[0;1].

lMpomexyToyHaa aTTecTaumsa npegHasHadeHa [Ons onpedeneHuss YPOBHHA OCBOEHUS
Bcero obvema yyebHon gucunnnuHel «Metog Pypbe» B bopme 3a4eTa.

lMpomexyTouyHaa aTTecTtauusi, Kak npaBuIO, OCYLLUECTBIISIETCA B KOHUE cemecTpa U
MOXeT 3aBepwaTb W3y4yeHMe KakK OoThenbHOM OUCUUNIMHBI, Tak W ee pasgenos.
MpomexyTouHaa aTTectaumsi NOMoOraeT oueHUTb Oonee KpymnHble COBOKYMHOCTU 3HaHUK U
YMEHUI, B HEKOTOPbIX Cryvyasax paxe opmupoBaHue onpeferieHHbIX NpodeCcCMOoHanbHbIX
KOMMNETEHLUN.

Ha 3ayeTe oueHMBaeTCs NpakTUYeCKUM YPOBEHb OCBOEHUS OUCUMNAMHBI U CTeneHb
COpPMMPOBAHHOCTN KOMMNETEHLNA OLEHKaMU «3a4eT» N «He 3a4eTy.

B xoge 3aveta obOyvawuwemycsa Bbligaetca KUMIM ¢ npakTuyeckumun 3agaHuamu, ecnu
3a4yeT nNpoBOAMTCA B AuUCTaHUMOHHOM opme, TO KWM pasmewarotca B cucteme
«OnekTpoHHbIN yHuBepcuteT». KMM 3ayeta cogepxaT ABa Bonpoca. Ha HanucaHue 3adveTta
otBoautca 90 MuHyYT. [Na nonyyeHuUs «3ayeT» HYXHO BEpHO pelunTb OAHO 3agaHue. «He
3a4yeT» BbICTaBNAeTCa B TOM Crydae, ecnu oTBeT oby4vatowerocsa He yaoBneTsopsieT
KpUTEPUAM OTBETA Ha «3a4veT».

20.3 ®doHO OUEeHOYHbIX cpeacTB COPMUPOBAHHOCTM KOMMETEHUMA CTYAEHTOB,
pekoMeHAyeMbIA AN NpoBefeHUs AMarHOCTUYeCKuX paboTt
MepeyeHb 3agaHui Ans oueHKU cPOpPMUPOBAHHOCTU KOMMETEeHLUUU

3agaHuna 3aKkpbIToro Tuna (BbI60p 0O4HOro BapuaHTa oTBeTa, BepHo/HeBepHO) [Testl=5:

e 1 6ann — ykasaH BEepHbIN OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

Testl
MycTb pyHKUMKN X, (X), X, (X) ABNSAOTCHA COBCTBEHHLIMU PYHKLMAMU 3a4a4m

X"(x)+AX(x)=0, xe[0;1],
X'(0)=0,X(I)=0.



Ecnun k=m, Torga
BapuaHTbl OTBETOB:

2) .i.Xk(x)Xm(x)dx<0,

3) X, (0%, (Xdx =

N, N —

4) [ X, (0, (k=
Ortser: 1):

MpoBoas npoleaypy pasaeneHns nepemMmeHHbIX B MpoLiecce pelleHns 3aaadn
o’u(x,t) _, ou(x,t)
;7 —4a 2
OX

au(lt)

, xe[0;1],t>0,

u(0,t) =0, =0, t>0,

ou(x,0)

u(x,0) = ¢ (x),

MeToa0M Cbipbe noniqaeM crnepyollee ypaBHeHMe(BapraHTbl OTBETOB):

2) TO X0
aT@) X(x)

3) T'(M)X(x)=a’X"(X)T(t).

4) T'(t)X'(x) =a’X"(X)T"(t)

=@ (%), xe[0]

B pesynbTaTe pelweHus 3agayu

o’u(x,t) _, o%u(x,t)
o =a 2

6u(0,t)=0, au(l,t)ZO’ {50,
OX OX

u(x,0)= gy (x), MO

, Xe[G;1],t>0,

=@ (%), xe[01]

MeTtogomMm dypbe BO3HUKaeT cnegyowasa sagada LWWrypma-Iivysunns:

BapuaHTbl OTBETOB:

X"(X)+ AX(x) =0, x[0;1],
{X(O)=O,X(I):O,

X"(xX)+ AX(x)=0, x[0;1],
{X'(O):O,X(I)zO,



X"(xX)+AX(X) =0, x€[0;1],
X'(0)=0,X(I)=0.

PaccmoTpum 3agady

2 2
au(>2<,t):6u(>2(,t)1 O<x<l, t>0,
ot axl
luoy=o, MUY 5 goxey
ou(x,0
u(0) =g (x), MO _ 60, 120,

\

AsnsatoTca Ny cobCcTBEHHBIMMN PYHKLMSAMW COOTBETCTBYHOLWEN 3aaaun WTypma-JlyBunng
X"(x)+ A*X(x) =0, xe(0;1),
X (0)=0,X'(1)=0.

PYHKUMN. ...
BapwaHTbl OTBETOB:

2.sin(57z)x

ol )

4, cos(57r

PaCCMOTpI/IM 3agady Wrypma-Jlysunnga
X"(x)+ A*X(x) =0, xe(0;1),
{X (0)=0,X'(l)=0.
Pewetust atoit sapaun: X (X)=C,cosAx+C,sinAx, X(0)=0<C, =0,
X'(x)=AC,cosAx,
(2k +1)7
2

X, k=0,12,... orna npn k=2= X, (x)= Sm(SZTJX

X’(I)zﬂCzcos}tl:O:>2I=%+k7r,keZ:>ﬂ: =

Xk(x)zsinM



(22K +1)x
dyHkuum SN o ).rme k=0,12,... asnsiorcs cobCTBEHHBIMU DYHKLMSAMMY

cnegywouwen 3agayv LWtypma-Iinysunns:

BapuaHTbl OTBETOB:

X"(x)+ AX(x) =0, xe[0;1],
){x 0)=0,X (1) =0,
X"(X)+AX(x)=0, xe[0;1],
){x 0)=0, X (1) =0,
X"(x)+ AX(x) =0, xe[0;1],
){X(O) 0,X'(1) =0.

2

3

4

PaCCMOTpI/IM 3agavy Wtypma-JlyBunns
X"(x)+ A*X(x) =0, xe(0;1),
{X (0)=0,X'()=0.
7(2k +1)x
)

YLAOBMNETBOPSIOT YPABHEHUIO U FPaHUYHbLIM YCMOBUSIM

X, (0)=0,X/(1)=0.

xk(o):sin(W}o,

X, (1) =w008(@j = cos(@j =0,k=0,1,2,3,...

PaccmoTtpum 3agavy

Pewenus atoit sapaun: X, (X)= sin(

2
ou(xt) @ lgi’;'t), 0<x<l, t>0,

au(l,t)

ot
Jou@Y _ o =0, 0<x<I,

OX OX
u(x,0)=g,(x), t=0.




AsnsatoTca Ny cobecTBEHHBIMU PYHKLMSAMW COOTBETCTBYHOLWEN 3aaaun WTypma-JlyBunnga
X"(x)+A*X(x) =0, xe(0;1),
X'(0)=0,X'(1) =0.

dyHKUMN ...
BapuaHTbl 0TBETOB:

2.cos(27)x
)
= |x.;

I
4.sm(9—”jx

3.sin

Paccmotpum 3agavy WTypma-Jlysunns
X"(x)+ A*X(x) =0, xe(0;1),
{X'(O):O,X’(I):O.
Pewetusi atoit sapaun: X (X)=C, cos Ax+C,sin Ax,
X'(x)=-AC,sinAx+AC,cosAx, X'(0)=0<C, =0,
X'(1)=-ACsinAl=0= Al =kz, ke Z :>/1_k|—”:> X, (x)= coskl—”x, k=0,12,... Torga

npn kK =2= X, (x) =cos[2|—”jx.

3afaHus OTKpbITOro TUna (kopoTkuii Tekct): ITaske 10

o 2 6Ganna — ykasaH BepHbIii OTBET;
o 0 6annoB — yka3aH HEBEPHbIV OTBET.

ITask6 BctaBbTe NponyleHHOe CIOBO MMM 3aKOHYUTE onpeAeneHne

PyHKUMN
kX
sm( | j roe kK =1,2,... sBnsiotes .............. yHKUMAMYK cneayowen 3agaqm LWtypma-
JInyBunns:
X"(x)+AX(x) =0, xe[0;1],
{X(O) =0,X (1) =0,
|0TBeT

cobCTBEHHbIMU
cobOCTBEHHOM



ITask?7
MpogomkuTe NpeanoxeHune: 3agava ansa auddepeHumansHoOro ypaBHEHNA € 4YaCTHbIMU

NPON3BOAHLIMU 1 3a4aHHBIM HaYarnbHbIM YCNOBUEM:
o'u  ,0%u.
~z =&~
ot OX
u|t:0 = uO (X)
ou

— =u(x
Xl L (%)

—o< X<, t>0

HasblBaeTCS: Ha4YanbHOW 3a4aden AN ypaBHEHWUSI CBOOOAHDBIX ................... CTPYHBbI.

I0TBET

konebaHumn

ITask8

B pesynbTaTte peleHus 3agaym

2
au(x,t) _g20 Lé()z(,t)’ xe[0;1], t>0,
X

ot
ou(0,1) 0 ou(l,t) _

, 0, t>0,
OX X
u(x,0) =g, (x), x[0;1]

X"(xX) + AX(x) =0, x[0;1],
MeTtogomMm dypbe BO3HUKAET crneayrollasa 3agaya
X'(0)=0,X"(l)=0,

Ha3blBalOLAACS 3aJa4Yen .......... :
I0OTBET
WTypma-JIinysunns

ITask9
3apgayva ansa anddepeHumanbHOro ypaBHEHUS] € YacTHBIMU NPOU3BOAHBIMU M 3a4aHHLIMM
rPaHMYHbIMU N HaYanbHbIMU YCNOBUSMU

ou(x,t) o o%u(x,t)

- ox?

0, u(l,)=0, t>0,
OX

u(x,0) =g, (x), x[0;1]

, xe[0;1], t>0,

ot
ou(0,1) _

Ha3blBaeTCcAa ............. 3apgadven ans ypaBHEHNA TENSIONPOBOAHOCTHA

I0TBET
Ha4vanbHO-rPaHNYHON
HayanbHO-KpaeBow

ITask10
Mpogomkute NpeanoxeHue: sagava ansa anddepeHumansHoro ypaBHeEHNss € YaCTHbIMU

npon3BoAHbIMAN N 3adaHHbIM Ha4YalribHbIM YCIOBUEM!



ot? ox?
u|t=0 = uO (X)
ou

T~ = Ul(X)
ot

=f(x,t); —oo<x<oo,t>0

Ha3blBaeTCS: Ha4YanbLHOW 3agadyen ons YpaBHEHUA ................... konebaHumn CTPYHbI.

10TBET

BbIHY>KAEHHbIX
3apaHusa pasgena 20.3 peKoMeHAYITCA K UCNOSNb30BaHUIO NPU NPOoBeAeHUM

ANarHoCTUYeCKUX paboT € Lenblo OLeHKM OCTaTOYHbIX pe3yfibTaTOB OCBOEHUS AaHHOMN
AUCUMNNUHBbI (3BHaHMW, YMEHUN, HaBbIKOB).



