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1. Koa u HaumeHoBaHue HanpasneHusa nogarotoeku: 02.03.01 MatemaTuka n
KOMMbIOTEPHbIE HAayKKU

2. I'Ipodmnb noarotoBku:. Matemartnyeckoe u KOMNbOTEPHOE MoAaeninpoBaHue

3. Keanudukaumsa BbinyckHuka: bakanasp

4. dopma obyuyeHus: OyHasn

5. Kadeppa, otBevawwasa 3a peanusaumio aucumnnuHbl: Kacdeppa ypaBHeHMM B
YacCTHbIX NPOU3BOAHbLIX U TEOPUN BEPOATHOCTEM MaTeMaTuyeckoro cakynbrteTta

6. CoctaButenu nporpammbl: PabGeHko AnekcaHap CepreeBud, KaHaumpgat ¢usmko-
MaTeMaTU4eCKUX HaykK, AOLIeHT

7. PekomeHpoBaHa: Hay4yHo-meTOgMYeCKMM COBeTOM MaTemaTuyeckoro cpakynbreTa
MpoTtokon Ne0500-03 oT 18.03.25

8. YuebHbIn roa: 2027/ 2028 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 M pelwaTtb 3agayun LWtypma-Jinysunns
OoTBeYalwLlne KOHKPETHbIM KpaeBbiM M HayanbHO-KpaeBbiM 3ajadaM YpaBHEHUA B 4acTbIX
NPOUN3BOAHbIX.

- aTb COBpPEMEHHble TeopeTudeckme 3HaHus B obnactm Metoga dypbe 1 npaktnyeckue
HaBblKM B pelleHuM U UccrneaoBaHWM OCHOBHBLIX TUMOB AuddepeHunarnbHbIX YpaBHEHUA C
YaCTHbIMW NPOU3BOAHbLIMU;

- cchopmMmpoBaThb coumanbHO-NMYHOCTHbIE KayecTBa BbIMYCKHWKOB:
LeneycTpeMIIEHHOCTb, OpPraHM30BaHHOCTb, Tpygontobue, KOMMYHWKabenbHOCTb, YMeHue
paboTaTb B KOSMEKTMBE, OTBETCTBEHHOCTb 3a KOHEYHbIN peayrnbTaT CBOEN NpodeCcCMoHanbHom
AeATerIbHOCTN, CNOCOBHOCTM CaMOCTOATENLHO NpuobpeTaTb M MNPUMEHSATb HOBblE 3HaHUS U
YMEHUS.

3agayn yyebHOM ANCUUNINHDI:

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

- yMeHue npumeHaTb Meton Pypbe Ond UCCredoBaHUA peLleHUr HadvasnbHbIX U
Ha4vanbHO-KpaeBbIX 3a4a4 AN ypaBHEHWU C YaCTHbIMU MPOU3BOAHbBIMU;

- CnocobHOCTb NpuMeHeHus Metoga ®Pypbe NpU U3ydeHUU pearibHbIX MPOLEecCoB U
0OBHEKTOB C Lenblo HaxoXaeHust apPeKTUBHbIX peLleHnin obLLeHayyYHbIX U NpUKnaaHblxX 3agad
LUMPOKOro npocuns.

10. Mecto y4yebHOM gucuunnuHbl B cTpyKtype OINOIM: Bbnok 1; yactb, dopmupyemas
y4yacTHUKamu obpasoBaTesibHbIX OTHOLLEHWN.

[na ero ycnewHoro ocBoeHust gucumnnuHbl «Metoa ®ypbe» HeobXxoaMMbl 3HaAHUSA Y
yMeHUsi, npuobpeTeHHble B pesynbTtate o0yvyeHna no npeawecTBYWNM  OUCUUNSIMHAM:
MaTemMaTN4ecknmn aHanms, KOMMIIEKCHbIN aHanms, dOYHKUMOHArbHbIN aHanus,
andpdepeHumanbHble  ypaBHEHUS, YpaBHEHUSI C YacCTHbIMM MPOU3BOAHLIMW, YpPaBHEHUS
MaTeMaTU4YeCcKkon OU3nKN, TeopeTUdeckasd MexaHuka.

CtymeHT pormkeH cBobogHO BnageTb MaTtemMaTUyecKMM aHanus3om, Teopuen psiaos,
Teopnen YHKUMA KOMIMMEKCHON MEPEMEHHOWN, 3NeMEeHTaMn nuMHenHown anrebpbl, obnagaTb
NOJSTHBIMW 3HAHUAMM Kypca OBbIKHOBEHHbIX AnddepeHuUmnanbHbIX YpaBHEHUN.

AvcumnnuHa senseTcs NpeaLwecTByoWen Ans KypcoB METOA0B BblMUCIEHUIA, MEXAHUKN
CMMOWHON  cpedbl, MaTemMaTU4YecKoro  MOAENUPOBAHMUS,  KOHUENUUMW  COBPEMEHHOrO
€CTEeCTBO3HaHUSA, BCEX CreLmanbHbIX KypcoB, U3yvatoLmx 3agaqm mateMaTU4ecKom msmnku.

11. MnaHupyeMble pe3ynbTaTbl O0y4YeHUsi MO AUcCUUNNUHe/MOAYNIO (3HAHWUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NIIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenbHOMN
nporpaMmmbl (KOMNeTEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kog HassaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHNs
KOMNeTeHUMn
MK-1 | CnocobeH pewartsb | MK-1.1 N3yuaet 3HaTb: MaTremaTMyeckue Moaenun  ABMEHUN
3agayn, mMaremaTudeckue peanbHOro Mupa, cpef, Ten U KOHCTPYKUUNA.
npegnonaratoLime Moaenu SIBMEHNI
BbIOOp n peanbHoro Mupa, | YMeTb: MaTemMaTudeckne Mogenu  sBfeHun
MHoroobpasue cpeg, Ten N | peanbHOro Mmnpa, cpes, Temn 1 KOHCTPYKLWA.
aKTyasnbHbIX KOHCTPYKLIMI.
cnocoboB Brnagetb: 6asoBbiMM  MeTOZaMu  M3YYEeHUsI
peLueHuns 3agad MaTemMaTU4eckMe MOAenu SBMEHUIA pearibHOro
MatemaTU4ecKoro MUpa, cpeq, Ten N KOHCTPYKUNNA.
MoaenuposaHus MK-1.2 MNpumeHseT 3HaTb: Kak NPUMEHSATb TEOPETMKO-MOHATUNAHBIN
TEopeTUKo- annapat mMaTemMaTU4eCKOW Hayku K LUMPOKOMY
NOHATUNHbIV CnekTpy 3agad MaTtemaTU4ecKoro
annapart MO EenMpOoBaHus.




MaTeMaTU4eCcKomn
HaykMm K LWUPOKOMY | YMETb:  NPUMEHATb

TEOPETUKO-MOHATUIHLIN

CnekKkTpy 3agad | annapart MaTemaTU4ecKon Haykn K LWNPOKOMY
mMaTeMaTn4ecKkoro CnekKkTpy 3agad MaTemMaTn4ecKkoro
MoaernmnpoBaHuA. mMoaennpoBaHuA.

Bnagetb: NPUMEHATb

cnekTpy 3agay
MOAENVPOBaHMS.

TEOPETUKO-MOHATUIHBIN

annapart MaTemaTU4ecKkon HaykKm K LWNPOKOMY

mMaTtemMaTn4ecKkoro

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

Popma npomexyToyHomn atrectaumm: 3ayeT — 6 cemecTp.
13. TpyAoeMKoCTb No Buaam y4yebHon paboTbl

TpyooemMKocTb
Mo cemecTpam
Bua yuebHon paboTbl Bcero
6 cemecTp
KoHTakTHas pabota 32 32
nekumm 16 16
npakTnyeckme 16 16
B TOM 4mcne: nabopartopHhble
KypcoBasi paboTta
KOHTPOMbHbIEe paboThbl 1 1
CamocTtosaTensHas paborta 40 40
lMpomexyToyHasa aTtTecTaums 3aver 3ayer
UToro: 72 72
13.1. CopgepxaHMe QUCLUMNIUHDI
n/n Peanuzaunga
pasgena
HanmeHoBaHue pasgena OUCUMNIWHBI C
CopaepxaHve pasgena gUCLMNIUHGI
AVCLUMMNITUHBI NMOMOLLbIO
OHNnamnH-kypca,
QYMK *
1. Nekuun
1.1 MeTog pasaeneHus MeToq pasgeneHusi NEPEMEHHbIX OIS YpaBHEHUS | -
nepemMeHHbIX ans cBoboaHbIX  konebaHun  cTpyHbl. Pasgenedue | -
ypaBHeHusi cBOOOAHbIX nepemMeHHbIX. CobcTtBEHHbIE 3HayeHus | https://edu.vsu
konebaHu CTpyHbl e :(ﬁk / |)2 " COBCTBEHHbIE DyHKLMM .ru/courlse/we
) w.php?id=684
X (x) =sin(zkx /1), k=1,2,.... 1
https://edu.vsu
MeToa pasgeneHus NnepeMeHHbIX Ans ypaBHEHUsI :
g .ru/courselvie
cBODOOAHLIX KonebaHui cTpyHbl. [MocTpoeHne w.oho?id=110
. . w.pnp7a=11y
YaCTHbIX PeLUEHMIN N PeLLIEHUs HavyarnbHO-KpaeBon 56
3agaum. —
1.2 CeeneHust n3 teopun OHC | OpTOHOPMUPOBaHHbIE CUCTEMbI B  MbOEpPTOBOM | -
B rmnebepToBoM | NnpocTpaHctBe H . MwuHuMuM3uMpylowlee CBOWCTBO | -
npocTpaHCTBe koadhpuumeHToB dypbe. HepaseHcTBO beccens. -
Jlemma (o0 nomHOTE) AnNsi  OPTOHOPMMPOBAHHOM
cucTeMbl B rmnbbepToBOM npocTpaHcTee H .
1.3 O6ocHoBaHue meTtona | ObocHoBaHe MeToga dypbe Anst ypaBHEHUS
dypbe AnNa  ypaBHeHUsi | kornebaHui CTPYHbI.
KonebaHu CTpyHbl lMocTaHoBKa 3agavn. PasgeneHve nepemeHHbIX.
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JleMmMa O nWHENHO He3aBUCUMbIX COOCTBEHHbIX

YHKUUNAX.

1.4 Obwan cxema wmMeToaa | Jlemma 06 opTOroHanbHOCTU COBCTBEHHBIX (PYHKLUMI C
dypbe BeCoM p(X).

Jlemma o} HeoTpuuaTenbHOCTU COBCTBEHHBIX
3HAYEeHWN.
lMocTpoeHne hopmanbHOro peLleHus.

15 BblHyxaeHHble  konebaHus | BoeiHyxaeHHble konebaHnst CTPyHbl, 3aKpenneHHOW Ha
CTPYHbI KOHLIaXx.

BbIHyXaeHHble konebaHunst CTpyHbl C NOABUXKHBIMMN
KOHLLaMW.

1.6 lMepBas kpaeBas 3apjayva | PelwweHune nepBow KpaeBoOW 3afayn B NPAMOYrofibHUKE
ans ypaBHeHusa | AN OAHOPOAHOro YpaBHEHWs TennonpoBOAHOCTU C
TEennonpoBOAHOCTU HeoaHOPOAHbLIMN Ha4anbHbIMU ycrnosusiMm "

OAHOPOAHBLIMU FPAHUYHBIMW YCIOBUAMM.

Peluenne nepBown KpaeBom 3agavun ans
HEeOOHOPOAHOro  ypaBHEHWs  TEnnonpoBOAHOCTU C
OZHOPOAHbIMU HavanbHbIMU " rpaHNYHbIMU
YCITOBUSIMWA.

Peluenne nepBown KpaeBom 3agauun ans
HEeOOHOPOAHOro  ypaBHEHWs TEennonpoBOAHOCTU C
HeoaHOPOAHbLIMN Ha4anbHbIMU ycrnosusiMm "
HEeOaHOPOAHBIMU FPaHUYHLIMU YCITOBUSIMUA.

1.7 3agaya [Ouwpuxne  anga | MNMpegctaBneHne onepatopa Jlannaca B NOMSIPHbIX
ypaBHeHus Jlannaca KOoOpAnHaTax.

PeweHve 3agaun Qupuxne anga ypasHeHus Jlannaca B
Kpyre Ha nmnoCKOCTMW.
2. NpakTn4yeckme 3aHATUA

2.1 MeTton pasgeneHus PeweHue 3agay ona ogHOPOAHbIX -
nepemMeHHbIX ans rmnepOonnyeckux ypaBHeHU C OQHOPOAHLIMM -
OZIHOPOAHbIX rPaHNYHBIMU YCNOBUAMU NPU Pa3nUYHbIX -
rmnep6onnyeckux rPaHNYHbIX YCNOBUAX https://edu.vsu
ypaBHEHWUA C OAHOPOAHbLIMU .ru/coursel/vie
rPaHNYHBIMU YCNOBUAMMU w.php?id=684

2.2 MeTon pasgeneHus | PeweHne 3agau ans HeogHopodHbIX | 1
nepemMeHHbIX anst | rmnepbonuyeckux  ypaBHeHW C¢  ogHopogHbiMu | https://edu.vsu
HEeOQHOPOAHbIX rPaHUYHBIMK YCITOBUAMU NPU pasHOro Buaa rpaHndHbIX | .ru/coursel/vie
rmnepbonunyeckmx YCIoBUsIX w.php?id=110
ypaBHEHUN C OAHOPOAHbLIMU 56-
rPaHNYHBIMKN YCOBUSMMU -

2.3 MeTon pasgeneHus | PewweHne 3agaq ans HEeoOHOPOAHbIX | -
nepemMeHHbIX ans | runepbonuyeckMx ypaBHEHWA C  HEOAHOPOAHbIMMU
HEOOHOPOOHbIX rPaHNYHBIMU YCINOBMSIMM NPU Pa3HOro Buaa rpaHnyHbIX
rmneponnyeckux YCITOBUSIX
ypaBHeHWI c
HeoaHOPOAHbBIMU
rPaHNYHBIMU YCNOBUSIMU

2.4 MeTon pasgeneHus PelueHne 3agay ans ogHopoaHbIX Nnapabonnyeckmx
nepemMeHHbIX ans ypaBHEHW ¢ OAHOPOAHBIMU FPaHUYHbLIMU
OZIHOPOAHbIX YCIOBUSIMW MPU PasNUYHbIX FPaHUYHBIX YCIOBUSX
napabonnyeckux
ypaBHEHUN C OAHOPOAHBLIMM
rPaHNYHBIMWN YCIOBUSIMU

2.5 MeTton pasgenenus | PelweHne 3agad aAnsg HEOOHOPOOHbIX Napabonmyecknx
nepemMeHHbIX AN | YypaBHEHUA C OQHOPOOHBIMU TPAHUYHBIMW YCIOBUSIMU
HEOOHOPOOHbIX npw pasHoro BMAa rpaHUYHbIX YCITOBUSIX
napabonnyeckux
ypaBHEHWUA C OAHOPOLHbLIMU
rPaHNYHbIMU YCNOBUSMU

2.6 MeTon pasgeneHus | PelweHne 3agad Ang HEO4HOPOAHbIX Napabonmyecknx
nepemMeHHbIX Ons | ypaBHeHWU c HeOQHOPOAHbIMMU rpaHNYHbIMU
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HeoOHOPOAHbIX

YCIOBUSIMW MPU Pa3HOro BUAa rpaHNYHbIX YCIOBUSIX.

rmnepbonnyeckmnx KoHTponbHas pabota
ypaBHEHWUI c
HEeoO4HOPOAHbIMM
rPaHNYHBIMUN YCNOBUSIMU
2.7 MeTon pasgeneHus | PelwweHne 3agay onsg annunTUYeCcKNX ypaBHEHUI Npu

nepemMeHHbIX
ANNUNTUYECKNX YPaBHEH

Ona | pasHoro suaa rpaHnUYHbIX yCrnoBuAX

umn

13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

Buabl 3aHATWI (KONIMYECTBO YacoB)

Ne HanmeHoBaHue Tembl CaMoCTosTenanas

n/n (pasgena) gucumnnuHel | Jlekumu MNpakTnyeckne | JlabopaTtopHbie pa6ota Bcero
MeTon pasgeneHus

11 | NepemeHHbIX ans 2 5 7
ypaBHeHNA cBOGOOHBIX
KonebaHui CTPyHbI
CeegeHnss 13 Teopum

1.2 | OHC B runbbepToBom 3 5 8
NpoCTpaHCcTBe
O6ocHoBaHue MeToaa

1.3 | dypbe Ona ypaBHEHUS 2 5 7
KonebaHui CTPpyHBbI

14 Obwas cxema MeToda 3 6 9
Pdypbe

15 BbIHY>XOEHHble > 6 8
KonebaHWsi CTPYHb!
MepBas kpaeBas 3agaya

1.6 | ana ypaBHeHust 2 6 8
TENIonpPoOBOAHOCTYU

17 3apgavya [Oupuxne gnsa 5 7 9
ypaBHeHus Jlannaca
MeTon pasgeneHusi
nepemMeHHbIX ans
OLHOPOOHbIX

2.1 | runepbonunyeckmx 4 4
ypaBHeHWI c
OOHOPOLHbIMU
rPaHNYHBIMW YCITOBUSIMU
MeTog pasgeneHns
nepemMeHHbIX ans
HEO4HOPOAHbIX

2.2 | rmnepbonnyeckmx 2 2
ypaBHEeHUN c
OLHOPOOHBIMMU
rPaHNYHBIMKN YCIIOBUSIMMN
MeTton pasgeneHuns
nepemMeHHbIX ans
HEeOOHOPOOHbIX

2.3 | rmnepbonuyecknx 2 2
ypaBHeHWI c
HEOAHOPOAHbLIMU
rPaHNYHBIMW YCIIOBUSIMU
MeTog pasgeneHns
nepemMeHHbIX ans
OOHOPOLHbIX

2.4 | napabonunyeckux 2 2
ypaBHEHUN C
OOHOPOAHBIMYU
rPaHNYHBIMW YCITOBUSIMU

o5 MeTton pasgeneHus > >

nepeMeHHbIX ana




HEeOOHOPOOHbIX
napabonnyeckmnx
ypaBHEHWUI c
O[HOPOLHbIMYU
rPaHNYHBbIMW YCIIOBUSIMU

MeTon pasgeneHus
nepemMeHHbIX ans
HEeOHOPOAHbIX
2.6 | napabonunyeckux 2 2
ypaBHEHUN c

HEOA4HOPOOHbIMU
rPAHNYHbIMW YCITOBNAMU

MeTog pasgeneHns
o 7 | Ne€PEMeHHbIX ans > 5
ANNUNTUYECKUX
ypaBHEHWI
Utoro: 16 16 40 72

14. MeTtoamyeckume ykasaHuUs ANA OoOyYaloWMXCA MO OCBOEHUK AUCLUMNIIUHLI:
lMpenogaBaHne OMCUMNAWHBI 3aKMOYaeTCss B YTEHUW NeKuMrn U NpoBeAeHUM MNPaKTUYEeCKUX
3aHATUA. Ha nekumsx pacckasbiBaeTCa TEOPETUYECKUA MaTepuar, Ha NPaKTUYeCKUX 3aHATUAX
peLlaloTcs NpMMepbl No TeopeTUYEeCKOMY MaTtepuany, NPOYNTaHHOMY Ha NeKUnaXx.

Mpn n3ydennn kypca «Metog ®ypbe» obyyarowmmes cnegyeT BHAMATENbBHO chnywaTb U
KOHCMEKTMpOBaTb MaTepuarn, usnaraembln Ha ayguTOPHbIX 3aHATUSAX. [na ero noHMmaHus u
Ka4yeCTBEHHOro yCBOEHUs oby4varolwmmcs pekoMeHayeTcs creayrowas nocrefoBaTeribHOCTb
JEencTBuUn.

1. lMocne kaxgon nekuun CtygeHTam pekoMmeHayeTcs nogpobHo pas3obpaTb NPOYUTaHHbLIN
TeopeTudecknin matepuan, BblydUTb BCe onpedeneHns n opMynmMpoOBKN Teopewm,
pasobpaTtb NnpuMepbl, pelleHHble Ha nekunn. Nepen crneayrowen nekumen obasaTenbHO
NOBTOPUTb MaTepuan npeabiayLen nekunu.

2. MNepen npakTMyecknm 3aHATMEM o06a3aTenbHO MNOBTOPUTL JIEKUWOHHBIA  MaTtepuan.
[Mocne npakTU4eckoro 3aHATUS ele pas pa3obpaTb pelleHHble Ha 3TOM 3aHATUM
npumepsbl, Nocne NPUCTYNUTb K BbINMOMIHEHNIO AOMAaLUHEro 3aganuna. Ecnv npu pewexHnmn
NpUMepoB, 3afaHHbIX Ha [AOM, BO3HMKAKT BOMpPOChbl, 06sA3aTtenbHO 3agaTtb Ha
cnefyowemM NpakTUYEeCKOM 3aHATUM U B NPUCYTCTBYHOLLMIA Yac npenogasaTento.

3. pu nogrotoBke K MPakTUYECKMM 3aHATMAM MOBTOPUTb OCHOBHbIE MOHATUSA MO TeMawm,
n3yunTb npumepbl. Pewas 3agayun, npenBapuTenbHO MOHATb, KakoW TeopeTUyecKum
MaTtepmarsn Hy>XHO UCnoNnb3oBaTb. HamMeTuTb nNnaH peweHns, nonpoboBaTb HA ero OCHOBE
peLwunTb NPaKTUYecKne 3agayn.

4. BbibpaTtb Bpemsa onst paboTbl ¢ nnTepaTypor No gucumnnuHe B bmbnuorteke.

Bonpocbl NEKUMOHHBLIX U MPaKTUYECKUX 3aHATUIN obCyXOalTcs Ha 3aHATUSX B Buae
YCTHOrO onpoca — MHAMBUAYyanbHoro n poHTanbHoro. B xoge ycTHoro onpoca BbISIBNSOTCS
AeTanu, KOTopble MO KakUM-TO MPUYMHAM OKasanuMcb HEeOOCTaTOYHO OCMbICIIEHHBIMM
CTyoeHTamMu B Xxode YYebHbIX 3aHsaTUR. TeM cambiM OfnpoC BbIMNOMHSET BaXHeMlwwme
obyvaloLLyo, pasBMBalOLLY0 UM KOPPEKTUPYIOLYH (OYHKUMK, NO3BOMSIET CTyAeHTaM Y4YecTb
HegopaboTkM 1 n3bexaTtb UX NP NOArOTOBKE K MPOMEXYTOYHbLIM aTTecTauusM.




Kpome 0ObI4HOrO Kypca B CUCTEME «OMNEKTPOHHbIA YHUBEPCUTET», BCE Heobxogumble LN
YCBOEHUS Kypca Matepuarbl pa3MmelleHbl Ha kadeapaneHom caunte http//:www.kuchp.ru
MeToamnyeckume ykasaHusa Ans obyyaromxcs Npu camocToaTensHon pabore.

CamocTosTenbHasa pabota obyyalomMxcs HanpaBreHa Ha CaMOCTOSTENbHOE OCBOEHUE
BCEX TeM UM BOMPOCOB y4yebHOW  AUCUUNMUHBI,  MNPEedyCMOTPEHHbLIX  NPOrpamMmMoOn.
CamoctosTenbHaa pabota saBnaetca o06si3aTenbHbIM BMAOM OEATENbHOCTU ANA  KaXAoro
obyuvatouerocs, ee o6bemM no y4ebHOMY Kypcy onpenensietcs yd4ebHbIM nraHoM 1 cocTaBnsieT
40 vacoB. [lpu camocTtosTenbHonm pabote obOyyawwmnca  B3aMMoOencTByeT C
pekoMeHOOoBaHHbIMY MaTepuanamu npu MUHUManbHOM y4yacTuu npenogasartens.

CamocTosaTenbHas paboTta ¢ yuebHukamu, y4ebHbIM1 NOCOBMAMM, Hay4YHOM, CNPaBOYHOWN
U NONynsApHOM nuTepaTypon, martepuanamv nepuoanyecknx usgaHum U pecypcamum ceTu
Internet, cTaTMCTU4ECKMMN AaHHbIMU ABNAETCA Hanbonee apPeKTUBHLIM METOAOM NOSyYeHUs
3HaHWW, MO3BOSIAET 3HAYUTENbHO aKTMBM3MPOBATbL MNpPOLECcC oBfageHna wuHdopMauunen,
cnocobcTByeT 0Oonee rnybokoMy YCBOEHMIO M3yvyaemoro maTtepuana, gopmupyeT Yy
obyyalLnXCcs 3aMHTepeCcoBaHHOE OTHOLLEHNE K KOHKPETHOM npobreme.

Bonpocebl, KoTopble BbI3biBalOT Y 00yvalowmxcsa 3aTpygHEeHUsa Npu NoagrotToBke, AOSMKHbI
OblITb 3apaHee CcOPMynMpoOBaHbl WM O3BYYEHbl BO BpeMs 3aHATUA B ayguTopun Ons
AONONHUTENBHOIO pa3bsiCHEHUSI NpenogaBaTenem.

Buabl camocTtosTenbHoM paboThl: KOHCNEKTUPOBAHNE Y4eOHON M Hay4YHOW nuTepaTypbl;
npopaboTka y4ebHoro matepuana (Mo KOHcnekTam nekuum, ydebHoM 1 Hay4yHoW nuTepaTtype);
paboTa B 3NeKTPOHHOMN BUBNnoTevHomn cucteme; pabota ¢ MHGPOPMALMOHHLIMWU CrPaBOYHbIMM
CUCTEMAMMU, BbINOMHEHNE AOMALUHUX 3agaHUN (MPaKTUYECKNX U TEOPETUYECKNX); BbINMONTHEHNE
KOHTPOSbHbIX paboT; NoAroToBka K MpakTUYEeCKMM 3aHATUAM; paboTta ¢ Bonpocamu Anis
camMonpoBepkKKU, HanmcaHne pegepaTos.

MpumepHble TeMbl pedepatoB: MeTon pasfgeneHus NepeMeHHbIX ONS ypaBHEHUS
cB0OBOOAHbIX konebaHun cTpyHbl; CBegeHna na teopum OHC B runbbepToBOM NPOCTPAHCTBE;
O6ocHoBaHne metoga ®Pypbe Ons ypaBHeHust KonebaHnun cTpyHbl; OOwasi cxema meTtoaa
dypbe; BblHyXaeHHble KonebaHus CTpyHbl; [lepBas kpaeBas 3agada [AOns ypaBHEHUS
TennonpoBoaHocTK; 3agaya Oupuxne ansa ypaBHeHua Jlannaca.

PedepaTbl oueHMBaOTCA N0 CUCTEME «3aduTeHO» / «He 3adTeHo». OueHKa «3a4YTeHO»
CTaBUTCA B Criydyae pPacKpbITUA MPEarioXEeHHOW TeMbl, OLEHKa «He 3a4TeHO» CTaBuUTCA B
cny4yae, eCcnu Tema He packpbiTa.

Bce 3apaHus, BbINONHAEMble CTYAEHTaMW CaMOCTOATENbHO, MOAnexaT nocreayoLlen
npoBepke npenogasateneM. Pesynbtarthl TEKYLIMX aTTeCTauMi y4MTbIBAOTCA NpenogaBaTenem
npv NpoBeAEeHNUN NPOMEXYTOYHOW aTTecTauum.

15. lNepeyeHb OCHOBHOM W [OMOJIHUTENILHOW NUTepaTypbl, PECYpPCOB WHTEpPHeT,
Heo6Xx0AMMbIX AN OCBOEHUSA AUCLUNIUHbI

a) OCHOBHas nutepartypa:

Ne n/n NcTouHuK
CabutoB K.b. YpaBHeHust matematudeckon cdumsmkn / K.6. Cabuto. — M.: ®dunamarnut, 2013. —
1 352 c. /| «YHuBepcuTeTckas bubnunoteka online»: anekTpoHHO-OMBNMoTevHas cuctema.. — URL:
http://biblioclub.ru

0) pononHUTenbHasa nuTeparypa:

Ne n/n McTOYHUK
Mywko A.B. YpaBHeHUss maTtemaTmnyeckon maukm : y4eb. nocobue / A.B. Iywko, A.[. baes,
1 A.C. PsibeHko; BopoHex. roc. yH-T. — Boponex : WML BI'Y, 2011. - 520 c. —

URL.:http://www.kuchp.ru

Bnagummpoe B.C. C6opHuk 3agay no ypaBHEHUAM maTtemaTudeckon d¢wmsmkn / B.C.
2 Bnagumupos, B.1. Muxainos, Muxannosa T.B., lUabyHH M. — M: ®usmatnut, 2016. — 512
c. /| OnekTpoHHO-6nbnuoTeyHasa cuctema «JlaHb». — URL: https://e.lanbook.com/

3 Kapuyesckuin M.M. Jlekumm no ypaBHeHusM MaTematudeckon dwmsmkm /| M.M. KapyesBckuin. —



http://www.kuchp.ru/
https://e.lanbook.com/

CrI6: UspatenbctBo «JlaHb», 2016. — 164 c. // QneKkTpoHHO-O0MbnNmnoTeyHasi cuctema «JlaHby». —
URL.: https://e.lanbook.com/

Kapuesckun M.M. YpaBHeHuss matematmdeckon cusnku. JononHutenbHble rnasbl: YuebHoe
4 nocobue / M.M. Kapuesckun, Nasnosa M. ®. — CI16: U3gaTtenbsctBo «JlaHby», 2021. — 276 c. //
OnekTpoHHO-6MbnnoTeyvHasa cuctema «JlaHby. — URL: https://e.lanbook.com/

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

Ne n/n Pecypc

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

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

http://www.kuchp.ru — aneKkTpoHHbIV CanT kadeapbl ypaBHEHWI B YaCTHbIX MPOU3BOAHLIX U
TEOpWM BEPOSTHOCTEN, HA KOTOPOM pa3MeLLeHbl MeTOANYECKME U3aaHus

OBC «YHuBepcuteTckas bubnmoTeka oHNamH»

3BC «JlaHb»

OnekTpoHHbIN https://edu.vsu.ru/course/view.php?id=6841
https://edu.vsu.ru/course/view.php?id=11056
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16. NMepeyeHb y4e6HO-MeTOANYECKOro o6ecneyeHuns Ans caMoCToATeNIbHOW pa6oThl

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

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

Oepesuny W.B. lMpaktnkym no ypaBHeHWsM matemaTtuyeckon dwmsukun / U. B. Nepesudy. — Cl16:
2 NspatenbctBo «JlaHb», 2017. — 428 c. // OnekTpoHHO-O6MbnnoTteyHas cuctema «Jlanb». — URL:
https://e.lanbook.com/

Mywko A.B. Knaccudpumkaums guddepeHumansHbiX ypaBHEHMI C YaCTHbIMU NPOU3BOAHLIMU.
3 lMocTaHOBKa OCHOBHbIX 3agady matematudeckon wmsukn / A.B. nywko, A.C. PabeHko. —
Boponex: N BI'Y, 2018. — 33 c. — URL: http://www.kuchp.ru

Mywko A.B. lNMpakTnyeckue 3aHATMA No Knaccudumkauumn 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 NOCTPOEHUST PELLEHUI KpaeBbIX 3afay NS SNAMNTUYECKUX YpaBHEHWI /
A.C. PabeHko. — BopoHex: BITIY, 2015. — 45 c. — URL: http://www.kuchp.ru

Mywko A.B. OuddepeHumanbHble ypaBHEHWUSI C YAaCTHBIMM MPOU3BOAHBIMM rMnepbonmMyYeckoro
6 n napabonudeckoro Tunos / A.B. Mywko, E.A. INNornHoea, C.A. TkayeBa. — BopoHex: V[ BI'Y,
2019. — 80 c. — URL: http://www.kuchp.ru

Mywko A.B. OunddepeHumnanbHble ypaBHEHUS C YaCTHbIMU MPOU3BOAHLIMW BTOPOro nopsiika
7 annuntudeckoro tuna / A.B. Mywko, E.A. JlornHoBa, J1.B. Be3pyykuHa. — Boponex: VI BI'Y,
2019. — 92 c. — URL: http://www.kuchp.ru

17. OGpa3oBaTefibHble TEXHONOrMU, UCMNOSib3yeMble MpU peanusauum y4eobHoOM
AUCLUUNSINHBLI, BKMOYas AUCTaHUMOHHble obpa3oBaTtenbHble TexHonoruu (OOT,
3neKTpoHHoe obyyeHue (30), cmewaHHoe ob6y4yeHue):

OucumnnuHa MoXeT peanu3oBbiBaTbCA C NPUMEHEHWEM AUCTAHUMOHHBLIX ObpasoBaTesibHbIX
TEXHOJI0r1HN, Hanpumep, Ha nnatgopme «ONEKTPOHHBIN yHUBepcuteT Bry»
(https://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 (6a3sa
OaHHbIx), Math (pedakmop ¢bopmyn)), Maxima, Total Commander, WinDjView, Foxit Reader, 7-
Zip, Mozilla Firefox.

18. MatepuanbHO-TeXHUYECKOe obecnevyeHue AUCUUNMINUHBLI: YyebHas ayauTtopus Ons
NpoBeAEHNST 3aHATUA  NEKUMOHHOrO WM CEeMMHapCKOro Tuna, TEeKylWero KOHTpons wu
npomexyTtoyHon attectaumm (394018, r. BopoHex, nnowaab YHuBepcutetckas, 4. 1, nom. ).
CneuunanunsnpoBaHHas mebernb.



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

19. OueHoOuYHble cpeacTBa ANA NpoBeAeHUS TeKylWwehn U NPOMEXYTOYHOM
aTrectauum

lMopsiaoK OLEHKM OCBOeHusi oby4darolwmmmucs ydebHOro martepuana onpeaensercs
coAaepXaHnem creayroLmnx pasnenos AMCUUNINHGIL

No HaumeroBsaHue
n/n pasgena ucuMnnuvHbl
(moayns)
MeTtopq pasgeneHus
nepemMeHHbIX ans
ypaBHeHnss cBOBOAHbIX
KonebaHui CTPyHbI
CeeneHuss u3 Teopum
2 | OHC B runbbepToBom MK-1 MK-1.1, NK-1.2
NpoCTpaHCTBE
Ob6ocHoBaHne MeToAa
3 dypbe ANA ypaBHEHUS MK-1 MK-1.1, MK-1.2
KonebaHui CTPpyHBbI
O6buwas cxema mMeToaa
Pypbe
BbIHY>XOEHHble
KonebaHWsi CTPYHb!
MepBas KpaeBas
6 3agadva angd ypaBHeHMs MK-1 MK-1.1, NMK-1.2
TENNIonpoBOAHOCTHU
3agaya [Oupwuxne gns
ypaBHeHwus Jlannaca
MeTon pasgenexHus
nepemMeHHbIX ans
OLHOPOOHbIX
rmnepbonunyeckmx
ypaBHeHwWi c
OOHOPOLHbIMYU
rPaHNYHBbIMA
YCNoOBUSMU
MeTog pasgerneHns
nepemMeHHbIX ans
HEOHOPOAHbIX
rmnepbonnyecKkmx
ypaBHeHwui c
OLHOPOOHBIMU
rPaHNYHbIMK
YCINoBUSIMU
MeTopg pasgeneHus
nepemMeHHbIX ans
HEOOHOPOAHbIX
rmnepobonnyYecKkmx
ypaBHeHWI c
HEOAHOPOAHbLIMU
rPaHUYHBbIMU
YCNoBUSMU
MeTog pasgeneHns
nepemMeHHbIX ans
OLHOPOOHbIX
napadonnyeckux
ypaBHEeHUN c
OLHOPOOHBIMMU
rPaHNUYHBbIMU
YCNOBUSMU

WHamnkaTtop(bl)
[OCTUXEHNSA OueHo4Hble cpeacTaa

KoMneTeHunm

KomneTeH
umsi(v)

TecToBble 3aaHNs, KOHTPOrbHasA paboTa,

MK-1 MK-1.1, MK-1.2 nepeyvyeHb BOMPOCOB K 3a4€Ty

TecToBble 3afaHus, KOHTPOJIbHasA pa60Ta,
nepe4yeHb BOMNPOCOB K 3a4eTy

TecToBble 3aaHus, KOHTPOJbHas paboTa
nepeyeHb BOMPOCOB K 3a4€Ty

TecToBble 3a4aHUs, KOHTpOrbHas paboTa,
nepeyeHb BOMPOCOB K 3a4€Ty

TecToBble 3agaHus, KOHTpOnbHas paboTa
nepeyYeHb BOMPOCOB K 3a4€Ty

MK-1 MK-1.1, MK-1.2

MK-1 MK-1.1, MK-1.2

TecToBble 3agaHunsl, KOHTpOnbHas paboTa
nepeyYeHb BOMPOCOB K 3a4€Ty

TecToBble 3a4aHusi, KOHTPONbHas paboTa

MK-1 MK-1.1, MK-1.2 nepeyveHb BOMPOCOB K 3a4€Ty

TecToBble 3afaHus, KOHTpOJ1IbHasA pa60Ta,

MK-1 MK-1.1, MK-1.2 nepeyeHb BOMPOCOB K 3a4éTy

TecToBble 3a4aHusi, KOHTPONbHas paboTta

MK-1 MK-1.1, MK-1.2 nepeyeHb BOMPOCOB K 3a4éTy

TecToBble 3aaHKsA, KOHTPONbHas paboTa,

10 nepeyeHb BOMPOCOB K 3a4E€Ty

MK-1 MK-1.1, MK-1.2

TecToBble 3aaHKsA, KOHTPONbHas paboTa,

11 nepe4yeHb BOMNPOCOB K 3aqéTy

MK-1 MK-1.1, MK-1.2




MeTton pasgeneHus
nepeMeHHbIX ans
HEeO4HOPOAHbIX
napa6onm14e0|<v|x AK-1 AK-1.1 MK-1.2 TecToBble 3agaHusl, KOHTponbHas paboTa,
ypaBHeHWI c g ' nepevyeHb BOMPOCOB K 3a4€Ty
OAHOPOAHBLIMM
rPaHNYHbIMU

12

YCrNoBUAMM
MeTopg pasneneHus

nepemMeHHbIX ans

HeoOHOPOAHbIX

napabonunyeckux TecToBble 3aaHunst, KOHTPOnNbHas paboTa,

13 MK-1 MK-1.1, MK-1.2

ypaBHEeHUN c nepeyeHb BOMPOCOB K 3a4€Ty
HeoaHOPOAHbBIMYU
rpaHNYHbIMU

YCNoBUAMMU

MeTon pasgenexHus

nepeMeHHbIX ns TecToBble 3agaHusl, KOHTponbHasi paboTa,
14 | NP A MK-1 MK-1.1, MK-1.2 A P Ly

SNMUNTUYECKUX nepeyeHb BOMPOCOB K 3a4€Ty

ypaBHEHWI

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 ycneBaemMoCcTV MO AUCUMMNIIMHE OCYLLECTBIISETCA C MOMOLLbIO Crnegyowmnx
OLIEHOYHbIX CPeacCTB:

MpumepHbIN NepeyYeHb TEeCTOBbIX 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) yAOBNeTBOPATb TOMbKO NPaHUYHbIM YCIIOBUSIM,
B) YAOBNETBOPSITb TONbKO HAYanbHbIM YCIOBUSIM,

r) yooBneTBopsTb AnddpepeHLmansHOMY YPaBHEHUIO Y TPAHUYHBIM YCIIOBUSIM,
A) yooBneTBopsiTb AvddepeHUmansHOMY YpaBHEHUIO U HAYanbHbIM YCIOBUSIM,
€) Y4OBNeTBOPATb Ha4yanbHbIM U FPaHUYHBLIM YCITOBUSIM,

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 PYHKLUMUSAMM 3a8a4un
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 rPaHUYHbIM YCIIOBUSIM,
B) YAOBNETBOPSTb TONbKO HAYanbHbIM YCIOBUSIM,

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?
a0Y o =0, t>0,
154

ou(x,0) _ 2,(x), xe[0;1]

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

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
TUD g 20D, e, t>0,
u(0 "
WO oyt =0, t>0,

OX 5 "
U(%0) = 9, (¥), “(;')

=@ (x), xe[0;1].

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) YAOBMNeTBOPSATb TONbKO AN depeHUnansHOMY YpaBHEHMIO,
6) yAoBNeTBOPSATb TONbKO MPaHUYHbIM YCIOBUSIM,
B) YOOBMNETBOPSTb TONbKO HAYanbHbIM YCNOBUSIM,

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

X) SIBNSATLCS peLleHem 3aaadun

10. B pesynbTaTte peleHns 3agayu
6ugt<,t) =a’ azu(>2<,t) , xe[0;1],t>0,
u(o,t) =0, <
u(x,0) =g, (x), xe[0;1]

ou(l,t)

=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(l)=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 un 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) yAOBMNeTBOpsTb AnddepeHUmansHOMY YpaBHEHUIO U Ha4YanbHOMY YCIOBUIO,
€) 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-nysunns:
) {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 COBCTBEHHBbIMM PYHKUMSAMU 3aaa4uum
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) yooBneTBopsiTb AnddepeHLmansHOMY YPaBHEHUIO U IPAHUYHBIM 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]

meToaoM dypbe BO3HMKaeT criedylolas 3agada Ltypma-Nuysunns:
) {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,..., aBNATCS COOCTBEHHbIMU PYHKUMAMU 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 NPaHUYHbIM YCIIOBUSIM,
B) YAOBMNETBOPSITb TOMbKO HAYarlbHOMY YCIOBMUIO,

r) yooBneTBopsTb AnddpepeHLmansHOMY YPaBHEHUIO Y TPAHUYHBIM YCIIOBUSIM,
L) yROBNeTBOpATb AnddepeHUmanbHOMy YpaBHEHUIO U HAYarIbHOMY YCIOBMUIO,
€) YOOBNeTBOPSATb Ha4YanbHOMY U rPaHNYHbIM YCIOBUSAM,

X) ABNATLCS PeELEeHNEM 3ajaun.

19. B pesynbraTe pelleHns 3agayuu
2
UG _ g2 9 ‘é(’z"t) xe[01], 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=012,... ABRASAOTCA COOCTBEHHbIMM 3HAYEHUAMU CreaylLen

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 3apady
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 PYHKUMAMU 3a4a4m
X"(X)+ AX(xX)=0, x€[0;1],
X'(0)=0,X(I)=0.

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

a) yaoBrneTBOpsATb TONbKO AnddepeHunansHoMy ypaBHEHMIO,

6) yOoBneTBOPSATb TOMbKO rPaHUYHLIM YCIOBUSAM,

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



e) yooBNeTBOPSATb Ha4YarnbHOMY Y FPaHUYHbBIM YCIOBUSAM,
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 MpoLecce peLleHmns 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. CobBCTBEHHBbIMM 3HAYEHMSIMI 3a0a4u
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 pyHKUMKN X, (X), X, (X) ABASATCA COOCTBEHHLIMU PYHKUUAMN 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 AnAa 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 pelwnTb 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 cobon NpoBEpKY YCBOEHMS y4yebHOro matepuana
TEOpeTUYECKOro U NPaKTUYECKOro Xapakrepa, PerynsipHO OCyLLEeCTBNSEMYI0 Ha 3aHATUSIX.

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

B xoge TectoBbIX 3agaHun oby4varowemycsa Bbligaetca KMIM ¢ 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 MuUHYT. TecToBOe 3ajaHMe oueHMBaeTCcs B
dopmaTe «3a4TEHO» U «He 3a4yTeHOo». [1ns nonyyYyeHus «3adTeHO» B TECTOBOM 3a4aHUN HYXHO
BEPHO OTBETUTb Ha ABa 3ajaHusd. «He 3ayTeHO» BbICTaBMNAETCA B TOM cryyae, ecnv oTBeT
obyyvaloLerocs He yoOBMETBOPSAET KPUTEPUAM OTBETA HA «3aYTEHOY.

B xopme KoHTponbHOM paboTbl obyyawuwemycs Bblgaetca KUMM ¢ npaktnyecknmu
3agaHnaAMM, eCcrn KOHTPOSbHaa NpoBOAUTCS B AUCTaHUMoHHOM hopme, To KUM pasmeruatoTca
B CUCTEME «ONEeKTPOHHbIN yHuBepcuteT». KMM KOHTponbHOW cogepxaT nBa 3agaHus. Ha
HanMcaHne KOHTpornbHon paboTtbl otBoanTcs 90 MuHYT. KoHTponbHas paboTa 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 yOOBETBOPSET KPUTEPUSIM 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. Metogom ®dypbe pelnTb 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) _

O, :Oy t>01
OX OX
u(x,0) = @, (x), x<[0;l].

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 pelumnTb 3aga4y

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].

lMpomexyToyHass aTTecTauus npegHasHadyeHa ANns onpefdeneHns YpOBHS OCBOEHUS
Bcero obvema yyebHon gucunnnuHel «Metog Pypbe» B bopme 3a4eTa.

lMpomexyToyHass atTectaumsi, kak npaBumio, OCYLLECTBMSIETCA B KOHLeEe cemecTpa u
MOXeT 3aBepwaTb W3y4eHMe KakK OTAeNbHOM AUCUMNAWHBLI, Tak W ee pasgenos.
lMpomexyTodHas aTTecTauus nomoraeT oueHUTb 6onee KpynHble COBOKYMHOCTU 3HaHUM U
YMEHUI, B HEKOTOPbIX Cryvyasax paxe opmupoBaHue onpeferieHHbIX NpodeCcCMOoHanbHbIX
KOMMNETEHLUN.

Ha 3ayeTe oueHMBaeTCs NpakTUYeCKUM YpPOBEHb OCBOEHUS OUCUUNIIMHBI 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 yHMBepcuteT». KMM 3ayeTta cogepxaT ABa Bonpoca. Ha HanucaHwe 3a4veTa
otBoautca 90 MuHyYT. [Na nonyyeHuUs «3ayeT» HYXHO BEpHO pelunTb OAHO 3agaHue. «He
3a4yeT» BbICTaBNAeTCa B TOM Crydae, ecnu oTBeT oby4vatowerocsa He yaoBneTsopsieT
KpUTepusm oTBeTa Ha «3a4veTy.

20.3 ®doHO OLEHOYHbLIX cpeacTB C(POPMUPOBAHHOCTM KOMMNETEHUUN CTYOEHTOB,
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;
o 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 cnepyollee ypaBHeHNe(BapuaHTbl 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 pelweHusa 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]

MeTtogom dypbe BO3HUKaeT cneaywowasn sagada LWrypma-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 OTBETOB:

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

e 2 6anna — ykasaH BepHbI OTBET,;
e 0 6annoB — yka3aH HEBEpPHbIN 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

Ha3blBaeTCs: Ha4YanbHOW 3aaden Ans ypaBHEHUSI CBOOOOHBIX ................... CTPYHbI.

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
3apgava ansa anddepeHumanbHOro ypaBHEHUs € YacTHBIMU MPOU3BOAHBIMW U 3a4aHHbIMU
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 NpeanoxeHune: sagava ansa andpdepeHumansHoro ypaBHeHUs C YaCTHbIMN

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 UCMOSIb30BaHUIO NPU NpoBeAeHUU

ANarHoCTUYeCKUX paboT € Lenbio OLeHKU OCTaTOUYHbIX pe3yfibTaTOB OCBOEHUSI AaHHOMN
AUCUMNNUHBbI (3BHaHMW, YMEHUN, HaBbIKOB).



