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B51.B.05 HayanbHoO-KpaeBble 3agauu Ansa napadonuyeckux ypaBHeHUN

1. Koa 1 HaumeHoBaHue HanpaBneHus nogrotosku: 01.04.01 MaTtemaTuka

2. Mpodunb nogrotoeBkn: MaTtemaTuyeckne moaenu ruapoanHaMUKu

3. Kanudukauumsa BbinyckHuka: Maructp

4. dopma oby4yeHusa: OyHan

5. Kacheapa, oTBevawLwan 3a peanusauuio aucumnnuibl: Kacdeapa ypaBHeHUM B 4YaCTHbIX
NPOU3BOAHbLIX U TEOPUM BEPOATHOCTEM MaTeMaTU4YeCKoro cakynbTeTa

6. CocTtaButenu nporpammbl: Paanxenbrays JleoHna bopucoBuy, a. nea. Hayk, JOUEHT

7. PexomeHpoBaHa: Hay4yHo-mMeTOAMYECKMM COBETOM MaTemaTtuyeckoro cpakynbteTa
MpoTtokon N2e0500-03 ot 18.03.2025

8. YuebOHbIn roa: 2026/ 2027 CemecTp(bl): 3



9. Llenn 1 3apayum y4e6HON ANCLUUNIIUHDBI
Llenun nayyeHns ANCunnmunHbl:

- O3HaKOMNEeHWe cnywartenem C OCHOBHbIMM MeTo4aMW WCCNeaoBaHWUs KpaeBblX W
HayanbHO-KpaeBbIX 3a4a4 AN ypaBHeHU napabonuyeckoro Tmna;

- doyHOaMeHTanbHas MOAroToBka B 06MacTM uccrnegoBaHUA 3ajad MaTtemaTU4eckon
dU3NKN, OBrageHne COBPEMEHHbIM MaTemMaTU4ecKMM annapaTtoMm Ans  JarnbHenwwero
MCNONb30BaHMA B pa3HOOOpasHbIX NPUMOXEHMUSAX.

3agaym y4ebHON UCUUNNNHBI

- N3y4eHMe OCHOBHbIX (DaKTOB O Napabonmy4ecknx ypaBHEHUSIX;

- OBnageHve MeTodamu, NO3BOMSKLWMMM OCYLLECTBNATL KayeCTBEHHOE wuccrenoBaHue
peLlleHnin napabonnyecknx ypaBHEHUN.

10. MecTto yuyebHOM ancumnnunHbl B cTpykType OIMOIT:

Brnok 1; yactb, opmmnpyemas yyacTHMkamm obpasoBaTesnbHbIX OTHOLLEHWUNA.

[ns eé ycnewHoOro OCBOEHUA HeoOXOOUMblI 3HaHUS U YyMeHWUd, npuobpeTeHHble B
pesynbTarte oby4yeHus No NpewecTBYOLWMM (a Takke napansenbHO n3y4aembiM) ANCLUNITMHAM
MaTtemMaTU4YeckurM aHanua, KOMIMMEKCHbIN aHanus, QyHKUMoHanbHblM aHanui, anrebpa,
ypaBHEHUSA C YaCTHbIMWU MPOU3BOLHbLIMM.

OcBoeHne kypca «HavanbHO-KpaeBble 3agjaynM Ans napabonmMyeckmx ypaBHEHWUAY
HeobXxoauMO Ans fanbHenLWwero U3yvyeHnsa U uccrnegoBaHue pasnuyHbiX 3agad MmaTeMmaTuyeckomn
PU3NKN N 3ada4 ANd ypaBHEHU C YaCTHbIMU NPOU3BOAHbIMU. 3HaHWE MEeTOAO0B MCCreaoBaHUsA
Ka4yeCTBEHHbIX CBOMCTB peLleHnr napabonimyeckmx ypaBHEHUA MOXET CyLeCTBEHHO NOMOYb Npwn
MOCTPOEHUN N aHanu3e pasrvyHbIX MaTeMaTuyeckux Moaenemn, BO3HUKaLWNX B PU3NKE, XUMUMU,
buonorun, MeguuMHe, 3KOHOMUKE, a Takke B TexHuke. Kpome Toro, meTtoabl uccrnegoBaHus
ypaBHeHUn napabonuyeckoro Tuna LWUPOKO NPUMEHSAITCS B LENoM psaae HanpasneHun
COBpPEMEHHOM MaTeEMaTUKN.

11. MnaHupyemble pe3ynbTaTbl 06y4YeHMA no AucuunnuHe/Moaynio (3HaHUA, YMeHuUs,
HaBblKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3ynbTaTaMyM OCBOEHUS obOpa3oBaTeribHOMU
nporpamMmbl (KOMNEeTEHUUAMN) U UHAUKaTOPaMU UX OOCTUXKEHUA:

Kog HassaHue Koa(bl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMMeTeHLMm
MK-1 CnocobeH MK-1.1 | Obnapgaet 6onbwinM | 3HaTb: Kak MNpUMeHATb 6onbwon obbemom
pewartb 3agayu 06BHEMOM 3HAHUA B | 3HAHUN B obnactu MaTemaTu4eckom
aHanuTU4ecKoro obnactu rMAPOANHAMUKM.
Xapakrepa, MaTemMaTu4eckom
npegnonararoLmx rMApPOANHAMUKM YMeTb: npuMeHsTb 60MbLLION 06BEMOM 3HaHUN B
BbIOOp 1 obractn mateMaTU4ecKon rmapoavHaMUKMK..
MHoroobpaswue
aKkTyarnbHbIX Bnagets: MeToZamu, No3BOMNALLNMU
cnocoboB NPUMeEHsITb  OOMblUOA O0O0bLEMOM 3HaHWUIA B
pelueHnsa 3agau obracTn mateMaTU4ecKon rmapoavHaMUKMK..
matematudeckon | MK-1.2 YMeeT  HaxoguTb, | 3HaTb: Kak HaxoauTb, hopMynMpoBaTh M peluaTb
rMApPOANHAMMUKM dopmMmynupoBatb U | CTaHZapTHble 3ajadn B COOCTBEHHOM HayyHO-
pewartb nccnegoBaTenbCkoOn OeaTenbHOCTM B obnactu
CcTaHOapTHble MaTeMaTU4eCcKon rmapoanHaMUKK.
3agauu B
cobcTBeHHON YMeTb: HaxoAauTb, opmynupoBaTb M pellaTtb
Hay4Ho- CTaHOapTHble 3agayn B COBCTBEHHOM Hay4HO-
nuccrnegoBaTenbCKkon | UccregoBaTenbCKoW AesTenbHOCT B obracTtu
OesaTenbHOCTH B | MareMaTuyecKkom ruapoanHaMuKkm.
obnactu
mMaTeMaTu4eckom Bnagetb: MeTogamu, NO3BONSAOLWNMN HAaXoauUTb,
rMapoOANHAMUKN. dhopmynnpoBaTb 1 pellaTb CTaHgapTHbIE 3agauu
B COBCTBEHHOMW  Hay4yHO-UCCrefoBaTENbCKON
geaTensHocTM B obnactm matemMaTuyeckomn
rmapoanHaMuKN.
MK-1.3 Vmeet 3HaTtb: Kak hopmmpoBaTb MPAaKTUYECKUA OMbIT




NPakTUYEeCKUA ONbIT | HAY4YHO-UCCNEeaOBaTENbCKON OeATeNnbHOCTM B
Hay4HO- obnactn matemaTuyeckon ruapoanHaMmKK.
ncecnegoBaTernibCKon
AeATenbHOCTH B | YMeTb: opmupoBaTe MpakTUYECKUA  OMbIT
obrnactu Hay4YHO-UCCrnegoBaTeNbCKON  AeATenbHOCTU B
MaTeMaTu4ecKkomn obractn mateMaTU4ecKon rmapoavHaMUKMK. .
rMOpOAMHaMUKM.
Bnagetsb: MeTodamu, NoO3BOMSOLWMMU
dopmMMpoBaTh  NPAKTUYECKUA  OMbIT  Hay4yHO-
nccnenoBaTenbCckon AeaTenbHOCTM B obnactm
MaTeMaTU4ECKON rMMapPOaUHAMUKN.

MKB-3 | CnocobeH MKB-3.1 | Obnapaet 3HaTb: TeopeTnyeckui annapart, Heobxooumblii
OCYLLLECTBNATb TEOpeTU4ECKUM ana  obo0weHns  HayyHbiX  OaHHbIX U1
TeopeTudeckoe annapartom, pes3ynbTatoB  3KCMEPMMEHTOB B MOAensax
obob6uieHne HeoOXoAMMbIM  ANdA | MaTteMaTU4ecKon rmapoanHaMUKK.

Hay4HbIX OaHHbIX 0600LeHuns
n pe3ynbTaTtoB Hay4yHbIX OaHHbIX W | YMeTb: HaxoduTb TeopeTudeckui annapar,
3KCMEepMMEHTOB B pe3ynbTaTtoB HeobxoanMbIv Anst 0600LLEeHNA Hay4YHbIX AaHHbIX
MoAensix 9KCMNEPVMEHTOB B | U pe3ynbTaToOB 3KCMEPUMEHTOB B MOAENAX
MaTeMaTn4ecKkom Moaensix MaTeMaTU4eCcKon rmapoanHaMUKK.
rmapoanHaMuKm MaTeMaTU4ECKON
rMopoauHaMUKm Bnagetb: meTogamu, No3BOMsOWMMU HAXOO4UTb
TeopeTuyeckun annapart, Heobxoaumbln Ansi
0000LWEeHNa HayyHbIX AaHHbIX WM pe3ynbTaToB
3KCMNEPMMEHTOB B MOAENAX MaTemMaTU4eCcKon
rmapoanHaMuKN.

MKB-3.2 | Ymeet 3HaTb: Kak CTpykTypupoBatb M obobwartb
CTPYKTYpMpOBaTb W | HAy4YHbIE U 3KCMEPUMEHTASbHbIE AaHHbIE, YETKO
0606waTh HayyHble | opMynMpoBaTb M uM3naratb Heobxoanmyio
" MHdOpMaLNIo.
3KCNnepMeHTanbHbl
€ [JaHHble, 4eTKo | YMeTb: CTPYKTypupoBaTb M 0006LWaTb HayyHble
dopmynmpoBatb U | 1 3KCMEepUMEHTarnbHble  [aHHble, 4YeTKO
nanaratb dopmMynuMpoBaTb W wusnarate HeobXoaMMYyHo
Heobxoanmyto WHOopMaLIo.

WHopmMaunio.
Bnagets: MeToAamu, NO3BOMAOLLMMU
CTpyKTypupoBaTb UK 00600WaTtbe Hay4Hble 1
3KCnepuMeHTarnbHble OaHHble, 4eTKO
dopmynupoBatb W u3naratb Heobxooumyto
MHdOpMaLNIo.

MKB-3.3 | Nmeet 3HaTb: Kak MNoNnyyYnTb MPaKTUYECKUN  OMbIT
npaKkTU4eckMin onbIT | 0600LeHna nogobHOM MHopMaLnK.
o0b60o0LeHns
nogo6Hom YmMeTb: nonyyYnTb npakTU4yeckum onbIT
WHopmauunm 0606LLeHns nogobHon nHgpopmaumm.

Brnagetb: meTogamu, NO3BONSAOLWMMA MOMAYYUTb
npakTuyeckmn onblT  o06obweHns nogobHom
WMHopmaumn.

12. O6beM ANCUUNIUHBLI B 3a4€THbIX eauHuuax/yac.— 4 / 144.

dopma NpoMeXXyTOHYHOM aTTeCTaLluu:

JK3aMeH — 3 cemMmecTp

13. TpypoemkocTb No BuAam y4yebHomn paboTbl

TpyaoemMKocTb
Bua y4ebHoii paboThi Bcero Mo cemecTpam
3 cemecTp
KoHTakTHas paboTa 44 44
B TOM uncne: | nekumm 22 22




npakTnyeckmne 22 22

nabopaTtopHbie
KypcoBas pabota
KOHTPOIbHbIe paboThbl 2 2
CamocTtodaTtenbHas paborta 64 64
[MpomexyTouHas aTTecTaums Ok3ameH — 36 Ok3ameH — 36
UToro: 144 144
13.1. CopepxxaHue AUCUMUNIINHDbI
n/n Peanusauus
pasgena
HanmeHoBaHue pasgena OUCLMNIIUHBI C
CopepxxaHue pasgena QUCUUNnHLI
ONCUMNIUHBI NMOMOLLIbIO
OHNawH-Kypca,
QYMK*
1. Jlekuun
11 OnepaTop TennonpoBOAHOCTN. -
OnepaTo COMpPSiKEHHbIN K oneparo https://edu.vsu.ru/
®opmynbl MpuHa. paTop p paTopy ps://ec /
TEnonpoBOAHOCTM. course/view.php?i
dyHoameHTanbHoe =
SLIEHME MNepBas dbopmyna NpuHa. d=18054
P dyHoameHTanbHOE peLleHre U ero HTepnpeTaums. -
CeolncTBa yHAaMEHTaNbHOro peLleHns -
1.2 MNepBas kpaesas 3agava.
MocTaHoBKa KpaeBbIx 3agad
BTopas kpaeBas 3agava.
n 3agayum Koww. MpuHuun
TpeTbsa KpaeBas 3agava.
Makcumyma B
o 3apava Kowwn.
orpaHuyeHHon obnactu .
MpnHUMN MakcMyma B OrpaHuy4eHHoun obnacTu.
1.3 OueHka pelueHus NepBon KpaeBow 3agadun.
AMNpUOpPHbIE OLIEHKN . o
N OueHka peLueHus BTOPON KpaeBow 3adaym.
peLLEeHUN KpaeBbIX 3aay. o y
EQMHCTBEHHOCTL peLleHmns NepBON KpaeBon 3agayn.
Teopembl €4MHCTBEHHOCTMU. o o
EQWHCTBEHHOCTb pelleHnsi BTOPOW KpaeBol 3agayuv
1.4 AHanUTUYHOCTb peleHnin | AHaNUTUYHOCTb PELLEHUI MO NPOCTPAHCTBEHHOMN
Mo NPOCTPaHCTBEHHOMN nepemMeHHOMN.
nepemMeHHOM OueHKa aHanMTU4EeCKOro NPOAOIMKEHUS.
15 Teopembl 06 ycTpaHumon | NepBas Teopema 06 ycTpaHMMON 0COBEHHOCTH.
0COBEHHOCTH BTopas Teopema 06 ycTpaHMMOn 0COBEHHOCTH.
1.6 MocTpoeHmne peLleHmns
dopmanbHoe NocTpoeHue pelleHns 3agaym Kowwm.
3agaum Kowwm npu nomoum
Teopema CyLLeCTBOBaHMSI.
npeobpasoBaHusa Pypbe
1.7 MNoannNUNTUYHOCTb
Teopema O rMnosNNMNTUYHOCTH.
oneparopa
Teopema 0 eAMHCTBEHHOCTM 0606LLEHHOrO peLleHuns.
TENIONPOBOAHOCTHU
2. MpakTuyeckue 3aHATUA
2.1 MpencTtasnenne pewennii ¢ | O6beMHbIM TEMNOBOW NOTEHUMan. -
NMOMOLLLbIO NOTEHLMAaroB. Tennosor NoTeHUMan NpocToro Criosi. https://edu.vsu.ru/
BeckoHeyHas TennoBon NnoTeHUman OBOWHOIO Crnosi. course/view.php?i
anddepeHunpyemMocTb Teopema o 6GeckoHeuyHon andbdepeHUnpyemMocTm d=18054
peLlueHnin peLleHni.
2.2 MpuHUMN Makcumyma B -
~ JlemMa 06 oLieHKax peLLeHnsi CBEPXY 1 CHU3Y.
HeorpaHu4eHHoW obnacTu. 9
y MpuHUMN MakcMMyma B HEOrpaHUYeHHON obnactu
Ctporui npyHUmMn N
CTporui npuHLUMN MakcuMmyma
MakcuMmyma
2.3 OueHka pelleHuin HeOOHOPOAHOrO YpaBHEHUS B
OueHKM peLueHni orpaHu4eHHon obnacTu.
HeO4HOPOAHbIX ypaBHeHUI | OueHKa pelleHWA HeOoAHOPOAHbLIX YpPaBHEHWA B
HeorpaHMyeHHbIX 0bnacTax.
2.4 AnNpUopHbIE OLEHKN OueHka pelueHus 3agaymn Kowmn.
peweHnn 3agaymn Kowwm. EanHcTBEHHOCTL pewleHna 3agadn Kowwu.
Teopema egnHcTBEHHOCTM | CTabunmsaumsa pelieHus ans orpaHuYeHHom obnacTu.
ans 3agaymn Kowwm. Crabunusaumsa  peweHns Ans HeorpaHWyYeHHON
Crabununsaums peleHumn obnacTu.



https://edu.vsu.ru/course/view.php?id=18054
https://edu.vsu.ru/course/view.php?id=18054
https://edu.vsu.ru/course/view.php?id=18054
https://edu.vsu.ru/course/view.php?id=18054
https://edu.vsu.ru/course/view.php?id=18054
https://edu.vsu.ru/course/view.php?id=18054

2.5

OueHKN Npon3BOAHbIX
PELUEHNIN ypaBHEHNS
TennonpoBOAHOCTH

OueHka  NpoM3BOAHLIX  MEpBOro
NPOCTPaHCTBEHHBIM NEPEMEHHbIM.
OueHka  NPoOU3BOAHLIX MO
nepemMeHHbIM.

OueHka cMellaHHbIX MPou3BOAHbIX (MO MepemMeHHON
BPEeMEHU 1 No NPOCTPaHCTBEHHLIM NEPEMEHHbIM)

nopaaka no

MPOCTPaHCTBEHHbLIM

2.6 Teopema Jlnysunns.
Teopema JlInyBnnns M3onnpoBaHHble  OCOBEHHOCTM ANt ypaBHEHUS

TENIONPOBOAHOCTM.

2.7 . Teopema O CXOAMMOCTW  MOCINEAOBATENbHOCTU

KomnakTHOCTb cemencTea 9
~ peLLeHun Ans ypaBHEHWs TeNNonpoBOAHOCTM.
peLlueHnin

Teopema 0 KOMNaKTHOCTM.

2.8 Teopema o rnagkocTn 06beMHbIX MOTEHLNATIOB.

MMapkocTb 06BbEeMHbIX
NoTeHLManos.

O6006LeHHOe pelleHne ans

ypaBHEHUsI
TEennonpoBoAHOCTYH

MoctaHoBKa 0600LWEeHHON 3apjadv Ond  ypaBHEHWUs
TENnonpoBOAHOCTMH.

OudbepeHuymnansHbie
06006LeHHON 3aaa4un.
KoHTponbHasa pabota

cBOMNCTBA peLueHus

13.2. Tembl (paspenbl) AUCUUNNUHBLI U BUALI 3aHATUN

Ne n/n

HanmeHoBaHue Tembl

Bugbl 3aHATU (KONIMYECTBO YacoB)

(pasgena)
aNcuMnvHbI

JNlekuumn

CamocTtosiTenbHas

MpakTnyeckme
paboTta

JlabopaTopHble

Bcero

11

®opmynbl [puHa.
dyHpameHTanbHoe
pelieHve

1.2

lMocTaHoBKa kpaeBbIx
3agad 1 3agaydv Koww.
MpuHUMN Makcumyma B
orpaHn4yeHHoOM
obrnactu

13

ANp1OopHbIE OLEHKN
peLLeHUn KpaeBbIX
3agad. TeopeMbl
€ANHCTBEHHOCTU

14

AHanNUTUYHOCTb
peLlueHnin No
NPOCTPaHCTBEHHOM
nepemMeHHom

15

Teopembl 00
ycTpaHumown
0COBEHHOCTH

1.6

lMocTpoeHue pelueHus
3agaym Kowwm npu
NoMoLLIn
npeobpasoBaHns
dypbe

1.7

MNoO3aNnMNTUYHOCTb
onepaTtopa
TEN0NPOBOAHOCTU

2.1

MpencraeneHne
peLleHnin ¢ NOMOLLbIO
noTeHuunanos.
BeckoHe4vHasd
andpdepeHumnpyemocT
b pelleHun

2.2

MpuHLUMN MakcuMmyma B
HeorpaHu4YeHHoN
obnactun. Ctporumn
NPUHUMMN Makcumyma

2.3

OueHku peLueHun
HEeOLHOPOAHbIX
ypaBHEHWI

2.4

ANpUOPHbIE OLEHKN




peLleHnin 3agayu
Kowwn. Teopema
€[VHCTBEHHOCTN Ong
3agayun Kown.
Crabunusauus
peLeHnn

2.5 OueHKkn Npon3BOaHbIX
peLleHnin ypaBHeHMs 3 5 8
TEnnonpoBOAHOCTHU

2.6 Teopema Jlnysunns

2.7 KomnakTHOCTb
CEMENCTBA peLleHni

2.8 ["MagkocTb 06 bEMHbIX
NOTEeHLMnanos.
O600LLEeHHOE
peweHne ons

ypaBHeHus

TENI0NPOBOAHOCTH

Wtoro: 22 22 64 108

14. MeTtogmyeckme yKasaHMA AOnNA OOyYalLWMUXCA NO OCBOEHUK AUCLUNIIUHDbI:
lMpenogaBaHve AUCUMNMAWHBLI 3aKMOYaeTCAa B YTEHUM NEeKUUMn M NpoBeOEHUM MNPaKTUYECKUX
3aHATUA. Ha nekumusax pacckasblBaeTca TeopeTUYecKUin maTtepuarn, Ha NpakTUYeCcKUX 3aHATUAX
peLuatTCcs npMMepbl No TeopeTUdeckoMy Matepuarny, NPOYNTaHHOMY Ha JNTEKLMUSIX.

Mpn unsyvyeHnn kypca «HavanbHO-KpaeBble 3agavn Ong napabonuyeckux ypaBHEHUN»
obyyvarowmnmca cnegyet BHUMAaTENbHO CryLlwaTbh M KOHCMEKTUPOBATbL MaTepuar, uanaraemMmblin Ha
ayauTopHbIX 3aHaATUAX. [Ona ero noHUMaHWa W KavyeCTBEHHOro YCBOEHUS obyvarowmmcs
pekoMeHayeTcs cnegyowas nocrneaoBaTenbHOCTb AENCTBUN.

1. lMocne kaxgon nekuumn CTyaeHTam pekoMeHayeTcs nogpobHo pasobpaTb NPOYUTaHHbIN
TeopeTU4ecknn martepuar, BblydUTb BCe onpegeneHvs u  (OpMyNUPOBKN Teopem,
pa3obpaTtb NpMMmepbl, pelleHHble Ha nekunn. MNepeq cneayowen nekumen odbssatensHo
NOBTOPUTb MaTepuan npegbiayLien nexkumm.

2. lNepepn npakTU4eckum 3aHATMEM 06s3aTeNbHO NOBTOPUTL NEKUNOHHBLIM MaTepuan. Nocne
NPaKTUYECKOro 3aHATMSA ele pa3 pa3obpaTb pelleHHble Ha 3TOM 3aHATUM MpPUMEPHI,
nocrne NpPUCTYNUTb K BbINOSIHEHMIO JOMAaLUHEro 3agaHus. Ecnv npu peleHMn npumMepos,
3afaHHbIX Ha [AO0M, BO3HWMKaKT BOMNPOCHLI, 00s3aTenbHO 3adaTb Ha Crneaylolem
NpaKkTU4eCKOM 3aHATUM UM B NPUCYTCTBYIOLLNIA Yac npenogasaTternto.

3. lMpun noaroToBKe K MPaKTUYECKMM 3aHATUSM MOBTOPUTbL OCHOBHbIE MOHATUS MO Temam,
n3yunTb npumMmepbl. Pewaa 3apaun, npegBapuTernbHO MOHATb, KakoW TeopeTuyecKui
MaTepuarn Hy>XHO UCnonb3oBaTb. HameTntb nnaH peweHus, nonpoboBaTb Ha ero OCHOBE
pewnTb NpakTUYeckme 3agadn.

4. BblbpaTtb Bpems ons paboTbl C nMTEpaTypomr No gucumnimHe B bubnmoreke.

Bonpocbl NEKUMOHHBLIX M MPaKTUYECKUX 3aHATUM OOCYXOAlTCA Ha 3aHATUMSX B Buae
YCTHOro ornpoca — uHAMBMAYyanbHOro n dpoHTanbHoro. B xooe ycTHOro onpoca BbISBNAKOTCS
aetanu, KoTopble No KakMM-TO MPUYNHAM OKa3anucb HeJOCTaTOYHO OCMbICIIEHHBIMU CTYAEHTaMu
B Xoge Yy4yebHbiXx 3aHAaATMW. Tem cambiM OMpocC BLINOMHAET BaxHenwme obyyatowyto,
pa3BMBaIOLLYIO U KOPPEKTUPYIOLLYIO (PYHKLMKW, NO3BOMSET CTyAeHTaMm yyecTb HeaopaboTku u
nsbexaTb MX NPY NOArOTOBKE K NPOMEXYTOYHbIM aTTeCTaLMAM.




Kpome 06ObLIMHOIO Kypca B CUCTEME «OJNIEKTPOHHbLIM YHUBEPCUTET», BCE Heobxoaumblie Ans
YCBOEHUS Kypca Matepuarsl pa3MelleHbl Ha kapegpansHom canTte http//:www.kuchp.ru
MeToanyeckume ykasaHusa Ans obyyarmxcs Npu camocToaTensHon pabore.

CamocToaTenbHass pabota obyyalolmMxcs HanpaBfieHa Ha CaMOCTOSTENbHOE OCBOEHUE
BCEX TeM U  BOMPOCOB  Y4eBHOWM  OAUCLMNIMHBLI,  NPEeAYyCMOTPEHHbIX  NPOrpamMMon.
CamoctoaTenbHas paboTta saBnseTca ob6sa3aTeNnbHbiM BUAOM AEATENbHOCTM ANs  KaXgoro
obyuvatowerocs, ee o6bem no yyebHomy Kypcy onpegensietcs y4ebHbIM nnaHoOM U CocTaBnsieT
64 vaca. [lpym camocTtogatenbHom pabote  obyvarowmnica  B3aMMOLEWCTBYET  C
peKoOMeHO0BaHHLIMU MaTtepuanamMmu npy MMHUMarnbHOM y4yacTuu npenogasaTens.

CamocTosTenbHas pabota ¢ y4ebHUKamMu, y4ebHbIM1 NOCOBUAMM, HAYyYHOWN, CNPaBOYHOM
M NONYNAPHOW nuTepaTypor, Matepuanamu nepuoandecknx u3gaHum M pecypcamm CeTu
Internet, cTatMCTU4ECKMMN OaHHLIMU ABRseTCa Hanbonee aPPEeKTMBHBIM METOAOM MOMNyYeHUs
3HaHUN, NO3BONMSET 3HAYUTENbHO aKTUBM3MPOBATb MNPOLECC OBMafdeHust WHgopmauunen,
cnocobctByeT ©Oonee rnybokoMy YCBOEHMIO M3y4yaemoro Martepuana, dopmupyet vy
oby4aroLmxca 3anHTepecoBaHHOE OTHOLLEHNE K KOHKpeTHOW npobrieme.

Bonpocebl, koTopble Bbi3bIBalOT Yy 0by4valolmMxca 3aTpygHEeHUs npyv NOArOTOBKE, OOSDKHbI
ObiTb 3apaHee COPMynMpPOBaHbl M 03BYYEHbI BO BpPeEMS 3aHATMA B ayguTopum ans
OOMNOMHUTENBHOIO Pa3bACHEHNS nNpenogaBaTenem.

Buabl camocTtoaTenbHoM paboTbl: KOHCMEKTMPOBaHWE y4ebHOM M Hay4yHOW NuTepaTypsbl;
npopaboTka y4yebHoro martepmana (MO KOHCNekTam nekuun, y4ebHoM M HayydyHon nutepartype);
paboTa B 9NeKTPOHHOW OMbBnuoTeyHon cucteme; pabota ¢ UHPOPMALNOHHBLIMU CNPaBOYHbLIMU
cucTeMaMu, BbINOMIHEHWE AOMALUHUX 3aJaHUN (MPakTUYECKUX U TeopeTUYecKuX); BbINOSTHEHUE
KOHTPOMNbHbIX pPaboT; MOAroToBKa K MNpPaKTUYEeCKUM 3aHATMSM; paboTa € Bonpocamu Ans
CaMonpoBeEpPKN, HanncaHne pedepaTos.

MpumepHble TeMbl pedepatoB: dopmynbl [puHa. PyHOamMeHTanbHOE peLUeHue;
lMocTaHoBKa KpaeBbix 3agay 1 3agayn Koww. MNpuHUMn Makcumyma B OrpaHuYeHHon obnactu;
ANpuOpHbIE OLEHKN pPEeLUeHUn KpaeBbiX 3adady. Teopembl eOUHCTBEHHOCTW; AHANMTUYHOCTb
pPEeWeHnin no NPOCTPaHCTBEHHOW MepemMeHHoN; Teopembl 06 yCTpaHMMOW OCOOEHHOCTY;
MocTpoeHune peleHuns 3agadm Kowwn npym nomowum npeobpasoaHusa ®ypbe; MMNoannamnTMYHOCTb
onepaTtopa TennonpoBogHocTK; [lpeAcTaBneHne peleHMn C MNOMOLWb  MOTEeHUMarnos.
BeckoHeyHas guddepeHunpyemMocTb peweHun; [puHuMn MakcuMmyma B HeOrpaHUYeHHOWM
obnactn. Ctpornin npuHUMn makcumyma; OUEeHKM pelleHnin Heo4HOPOAHbIX YpaBHEHUN,
ANpuOpHbIE OUEHKM peweHun 3agadn Kowmn. Teopema eauHCTBEHHOCTM Ansa 3agadn Koww.
Crabunusauusa peweHnn; OueHKU NPOU3BOAHbLIX PELUEHU YypaBHEHUS TEennonpoBOAHOCTY;
Teopema JlnyBunns; KomnakTHOCTb ceMencTBa pelleHnn; magkocTb 06beMHbIX NOTEHLManos.
O606LeHHOe pelueHne ansa ypaBHEHUS TENNONPOBOLHOCTH.

MeTon npoaormkeHust No napameTpy; Teopembl BrOXEHUs; ONeMeHTbl Teopun (PyHKUUI
KOMMSIEKCHOrO NEPEMEHHOrO.

PedepaTbl oueHMBalOTCA MO cUCTEME «3auTeHO» / «He 3ayTeHo». OueHka «3a4yTeHO»
CTaBUTCS B Crydae pacKkpbiTUs NPeAnoXXeHHOW TeMbl, OLEHKa «He 3a4TEeHO» CTaBUTCS B Cry4yae,
€CINn TemMa He packpbiTa.

Bce 3apaHus, BbINOMHAEMblEe CTyAEHTaMM CaMOCTOATENbHO, noafnexaT nocnenylowen
npoBepke npenogaBaTeneM. PesynbTathl TEKYLWMX aTTeCTauni y4nTbiBalOTCA NpenogaBaTenem
npv NpOBEeAEHUN NPOMEXYTOYHON aTTecTauun.

15. NMepeyeHb OCHOBHOM U AOMONTHUTENLHOW NUTEepPaTypbl, PeCYPCOB UHTEPHET,
Heo6X0AMMbIX AN OCBOEHUSA AUCLUNIUHbI

Ne n/n McTOoYHUK
CabutoB K.b. YpaBHeHust matematundeckon cdumsukn / K.b. Cabutos. — M.: duamarnur, 2013. —
1 352 c. . /I «YHuBepcutetckas 6ubnuoTteka online»: anekTpoHHO-6ubnuoteyHasa cucrema.. —
URL: http://biblioclub.ru

©) pononHUTenbHaga nuTeparypa:
| Nen/n | McTouHMK




Mywko A.B. YpaBHeHUsa maTemaTuyeckon gpusmku : ydeb. nocobue / A.B. ywko, A . 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 3aga4y no ypaBHeEHMAM Matematmdeckon cmsumkmn [/ B.C.
2 Bnagumupos, B.I1. Muxainoe, Muxannosa T.B., llabyHH M. — M: ®duamatnut, 2016. — 512
c. /| AnekTpoHHO-6nbnuoTeyHasa cuctema «Jlanb». — URL: https://e.lanbook.com/

KapueBckun M.M. Jlekumn no ypaBHeHuMsAM MaTemaTtudeckon cumsmkm / M.M. KapueBckuin. —
3 CrI6: UspatenbctBo «JlaHb», 2016. — 164 c. // QnekTpoHHO-0MbnmnoTeyHast cuctema «JlaHby». —
URL: https://e.lanbook.com/

KapuyeBckun M.M. YpaBHeHus1 maTtemaTudeckon uankn. [JononHuTesnbHble rmaBbl: YuyebHoe
4 nocobue / M.M. Kapuesckun, NMaenoea M. ®. — CI16: M3gatenbctBo «JlaHby», 2021. — 276 c. //
OnekTpoHHO-6MbnnoTeyvHaa cuctema «JlaHby. — URL: https://e.lanbook.com/

B) MH(pOPMAaLMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (oduumanbHble pecypcbl MHTEPHET)™:

Ne n/n Pecypc

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

peLeHnn

2 http://www.lib.vsu.ru - anekTpoHHbIn kaTanor 3HE BI'Y

3 http://www.kuchp.ru — anekTpoHHbIN canT kadeapbl ypaBHEHWUI B YaCTHbIX NPOU3BOAHbLIX U
TEOpVM BEPOATHOCTEN, HA KOTOPOM pa3meLLeHbl METOANYECKNE U3gaHmns

4 OBC «YHuBepcutetckas 6ubnmoTeka oHNamH»

5

3BC «JlaHb»

16. MNepeyeHb y4eOHO-MeTOaQNYECKOrO ob6ecnevyeHns Ans CaMoOCTOATEeNbHON paboThl

Ne n/n McTouHnK
Bnagnmunpos B.C. C6opHuMK 3agad no ypaBHeHMAM maTemaTtudeckon comnsnkmn / B.C.
1 Bnagumupos, B.I1. Muxainnos, Muxannosa T.B., lUabyHuH M.N. — M: ®duamatnuT, 2016. — 512

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

Oepesuny W.B. lMpaktukym no ypaBHeHusim matemaTtudeckon cdwmsuku / U. B. Oepesny. — Cl16:
2 NspatenbctBO «JlaHb», 2017. — 428 c. // QnekTpoHHO-6MbnmnoTteyHas cuctema «Jlavb». — URL:
https://e.lanbook.com/

Mywko A.B. Knaccudukaums guddepeHumanbHbIX YpaBHEHUA C 4aCTHbIMWU NPOU3BOAHBLIMM.
3 lMocTaHOBKa OCHOBHbIX 3agady matematudeckon dwmavkm / A.B. nywko, A.C. PsibeHko. —
Boponex: N[ BI'Y, 2018. — 33 c. — URL:http://www.kuchp.ru

Mywko A.B. lNMpakTnyeckue 3aHATMS No Knaccudpukaumm anddepeHumnansHbIX ypaBHEHUA C
4 YacTHbIMM npou3soaHbivu / A.B. Tnywko, A.C. PabeHko. — Boponex: [ BI'Y, 2018. — 38 c. —
URL:http://www.kuchp.ru

Mywko A.B. Knaccudukaums guddepeHumanbHbIX YypaBHEHUA C YaCTHbIMU NMPOU3BOLAHLIMU.
5 lMocTaHOBKa OCHOBHbIX 3agady matematudeckon dwmavkm / A.B. nywko, A.C. PsibeHko. —
Boponex: N BI'Y, 2018. — 33 c. — URL: http://www.kuchp.ru

Mywko A.B. lMpakTnyeckue 3aHATMA No Knaccudukaunm guddepeHumanbHbiX ypaBHEHUI C
6 YacTHbIMK npoussoaHbivn / A.B. Tnywko, A.C. PabeHko. — Boponex: [ BI'Y, 2018. — 38 c. —
URL: http://www.kuchp.ru

Mywko A.B. QuddepeHumanbHblie ypaBHEHNUSI C YaCTHbIMM MPOU3BOAHBIMU TnepbonmMyeckoro
7 1 napabonunyeckoro Tunos / A.B. Nywko, E.A. JlornHoBa, C.A. TkauyeBa. — BopoHex: N[, BI'Y,
2019. — 80 c. — URL: http://www.kuchp.ru

17. Ob6pasoBaTtenbHble TEXHONMOMMU, UCNOSb3yeMble MNpu peanusauum y4eOHOU
OUCLUMNNUHBLI, BKNOYass [AOUCTaHUUOHHbIe oOpa3oBatenbHble TexHonorum (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 0Oy4YeHue):

AOucumnnuHa MOXET peanu3oBbiBaTbCH c NpUMEHEHnem ANCTaHUNOHHBIX
obpasoBaTesibHbIX TEXHOMNOMMN, HanNnpuUMep, Ha nnaTopMe «ANEKTPOHHbIN yHUBepcuTeT BIY»
(https://edu.vsu.ru/course/view.php?id=18054).

MepeyeHb Heobxoammoro nporpammHoro obecnedenus: Microsoft Windows Server 2008,
Microsoft Windows 10 Enterprise 64 bit, LibreOffice 6 (Writer (mekcmosnbiti npoueccop), Calc
(anekmpoHHble mabnuyel), Impress (npeseHmayuu), Draw (eekmopHasi epacpuka), Base (basa
OaHHbIx), Math (pedakmop ¢popmyrn)), Maxima, Total Commander, WinDjView, Foxit Reader, 7-
Zip, Mozilla Firefox.
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18. MartepuanbHO-TeXHUYeCKoe obecneyeHue AUCUMNIUHBLIL: YyebHaa ayguTtopua ans
NpoBeOEHUs 3aHATMA  NEKUMOHHOrO0 W CEMMHAPCKOro  TuUMa, TEeKyWero KOHTpona wu
npomexyTtoyHon attectauumn (394018, r. BopoHex, nnowaab YHusepcuteTckas, a. 1, nom. ).

CneuunanunsnpoBaHHas mebernb.
19. OueHou4HbIe cpeacTBa ANA NPoBeAEeHUA TEKYLEN U MPOMEXYTOYHOM aTTecTauum

COAEpPXXaHNEeM crieayrLmMx pasaenos ANCUUNIHGILL

MopsigoK OLEHKM OCBOEHMSI oOOyvarwmmncss ydebGHOro MaTepuana onpegensieTcs

HanmeHoBaHue MHankaTop(bl)
rll\;gn pasgena aucumnIMHbl Konclnﬂt(a;;aH AoCTKEHNA OuerouHele cpencTsa
(moayns) H KOMMeTeHumnn
do MouHa. MK-1.1, NK 1.2,
11 o HZZ&Z‘:TES_IVL:OG MK-1, MK-1.3, MNMKB- TecToBble 3agaHns, KOHTPOSbHas paboTa,
' y MKB-3 3.1, MKB-3.2, nepeveHb BOMNPOCOB K 9K3aMeHy
petuenne MKB-3.3
lMocTaHoBKa KpaeBbIX MK-1.1, NK 1.2,
1.2 3afady 1 3agauu Kowm. MK-1, MK-1.3, MNMKB- TecToBble 3agaHus, KOHTPONbHasA paboTa,
' MpuHUMN Makcumyma B MKB-3 3.1, MKB-3.2, nepevyeHb BONPOCOB K 3K3aMeHyY
orpaHn4yeHHon obnactu MKB-3.3
AnpuopHbIe OLIEHKK MK-1.1, NK 1.2,
13 peLleHn KpaeBblxX MK-1, MK-1.3, MNMKB- TecToBble 3agaHns, KOHTPOrNbHasa paboTa,
’ 3agad. Teopemsbl MKB-3 3.1, MKB-3.2, nepevyeHb BONPOCOB K 9K3aMeHyY
€MHCTBEHHOCTH. MNKB-3.3
AHanMTMYHOCTb MK-1.1, MK 1.2,
14 peLueHwii no MK-1, MK-1.3, MNMKB- TecToBble 3agaHNs, KOHTPOsbHas paboTa,
' NPOCTPaHCTBEHHOM MKB-3 3.1, MKB-3.2, nepeYveHb BONPOCOB K 3K3aMeHy
nepeMeHHo MKB-3.3
T 6 MK-1.1, NK 1.2,
15 ys:;::nmbhzgﬁ MK-1, MK-1.3, MNMKB- TecToBble 3agaHns, KOHTPONbHasA paboTa,
' MKB-3 3.1, MKB-3.2, nepevyeHb BONPOCOB K 3K3aMeHyY
0cobeHHoCTH MKB-3.3
MocTpoeHmne pelueHus MK-1.1, NK 1.2,
16 3afaum Koww npu MK-1, MK-1.3, MNMKB- TecToBble 3agaHNs, KOHTPOsbHas paboTa,
' nomMoLuu MKB-3 3.1, MKB-3.2, nepeYveHb BOMPOCOB K 3K3aMeHy
npeobpaszoBaHus Pypbe MKB-3.3
r MK-1.1, MK 1.2,
1.7 Mnoggggan:g;:ocm MK-1, MK-1.3, NMKB- TecToBble 3aaHNs, KOHTPOrbHasA paboTa,
' MKB-3 3.1, MKB-3.2, nepeyeHb BOMPOCOB K 9K3aMeHy
TENnonpoBOAHOCTU MKB-3.3
MNpenctaesneHne
peLleHNI C MOMOLLBIO MK-1.1, NK 1.2,
21 noTeHUmManos. MK-1, MK-1.3, NMKB- TecToBble 3agaHNs, KOHTPOsbHas paboTa,
' BeckoHeyvHas MKB-3 3.1, MKB-3.2, nepeYveHb BONPOCOB K 3K3aMeHy
AndbdepeHLMpyemMocTb [MKB-3.3
peLueHnin
MpuHUMN MakcuMmyma B MK-1.1, MK 1.2,
29 HeorpaHM4eHHow MK-1, MK-1.3, MNMKB- TecToBble 3agaHNs, KOHTPOsbHas paboTa,
' o6nactn. Ctporun MKB-3 3.1, INMKB-3.2, nepeyeHb BOMPOCOB K 3K3aMeHy
NPUHLMA MakcMMyMa MKB-3.33
') y MK-1.1, NK 1.2,
23 Hueeoljjlrop;?ﬂuﬁ:gm MK-1, MK-1.3, NMKB- TecToBble 3aaHNs, KOHTPOSbHas paboTa,
' VPABHEHMIA MKB-3 3.1, MKB-3.2, nepeyeHb BOMPOCOB K 9K3aMeHy
MKB-3.3
ANpUOpPHbIE OLEHKM
peweHnn 3agaym Kowwmn.
Teopewma ik | T ke | T 6
-1, -1.3, - €CTOBble 3aaHuVs, KOHTpOmnbHasa paboTa,
24 GANHCTBEHHOCTW ANs MKB-3 3.1, MKB-3.2, nepeyeHb BOMPOCOB K 3K3aMeHy
3agadn Kowun. MKB-3.3
Crabunusauus '
peLlueHni
OLEHKM NPON3BOAHbBIX MK-1.1, MK 1.2,
- MK-1, MK-1.3, NMKB- TecToBble 3agaHus, KOHTpOsbHas paboTa,
25 PELLEHNV ypaBHEH MKB-3 3.1, MKB-3.2, nepevyeHb BONPOCOB K 9K3aMeHY
TennonpoBoaHOCTU MKB-3.3
MK-1, MK-1.1, MK 1.2, | TecToBble 3agaHuns, KOHTpoOrbHas paboTa,
2.6 Teopema Iuysunna MKB-3 MK-1.3, NMKB- nepeYyeHb BOMPOCOB K 3K3aMeHy




HaumeHoBaHue MuaukaTtop(bl)
nh}i pasgena gucumniuHbl Kovx:lnﬂ?;;aH OOCTMKEHUSA OueHouHble cpeacTsa
(mogyns) 4 KoMneTeHumn
3.1, MKB-3.2,
MKB-3.3
MK-1.1, NK 1.2,
27 KomnakTHOCTb MK-1, MK-1.3, MNMKB- TecToBble 3agaHns, KOHTPOSbHas paboTa,
' CeMencTBa peLleHnm MKB-3 3.1, MKB-3.2, nepevyeHb BOMPOCOB K 9K3aMeHyY
[MKB-3.3
MMagkocTb 06 bEeMHBbIX AKA A FIK 1.2
noTeHLManos. -1.1, 2,
MK-1, MK-1.3, MNMKB- TecToBble 3agaHns, KOHTPOSbHas paboTa,
2.8 | OboOlueHHoe peleHme MKB-3 3.1, MKB-3.2, nepeyvyeHb BOMPOCOB K 9K3aMeHyY
Ons ypaBHEHUs MKB-3.3
TENIOnNpPoOBOAHOCTYU
lMpomexyTouyHasi aTTecTauus n
hOpMa KOHTPONS! - DK3aMeH epeyeHb BONPOCOB K 9K3aMeHY

20. TunoBble OUEHO4YHble cpeacTtea U MetoganydyecKkune mMartepuarbi, onpegensrouiune

npoueaypbl oueHUBaHUA
20.1. TeKkyWw i KOHTPOJb YCNeBaeMoCTH

KoHTponb ycneBaeMoCTM MO AUCLMMNIIMHE OCYLLECTBISIETCA C MOMOLLLIO Chneayowmnx
OLIEHOYHbIX CPECTB:

NMpuMepHbIN NepevYeHb TeCTOBbIX 3aA4aHUN
1. Myctb z e R", t>0, T — onepaTtop TennonpoBogHocTn. OnepaTop TeNNONPOBOAHOCTHU

OEeNCTBYeT Ha PYHKUMIO u(z,t) Cneayrowmnm obpasom:

ou(r,t) < u(x,t) u(r,t) < Ou(w,t) " O%u(x,t)
a) Tu(x,t) = - 2 0) Tu(z,t) = s — =, B) Tu(z,t) =)y —1~,
) () ot ; 835,2 ) (1) ot ; 33712 ) (1) ; &rf

2.Tlyctb w_= (x,t)|:v€QC R,0<t<7 , ulz,t) €C*(w )NC" (@), B w_

8 n 82
Tu(z,t) = u((;; H_ > gg:;’t) =0,
i=1 ;

N B TOYKE (2°,¢°) € w PYHKUMS u(z,t) 4OCTUraeT Hambonbluee unm HauMmeHbllee 3HadeHne. byaet

N NpW (z,t) € w, BBINONTHEHO PABEHCTBO u(z,t) = u(a’,1") ?
a)pa. 6)Her.
3. lNycTb w orpaHMyeHHas obnactb B MpoCcTpaHCTBeE R"!', nexawaa B croe
(x,t)| t'<t<t" , PYHKUNA u(z,t) € C*'(w) N ABNAETCA B w pPeLUeHneM ypaBHEHUS

ou(m,t) <& O*u(m,t)
ot P axf
Bynet nn yHKUMSA u(z,t) aHANUTUYECKON NO NPOCTPAHCTBEHHOW NepeMeHHON z ?
a)pa. 6)Her.

4. TlycTb w, = (x,t)|$€QCR’",O<t§T, S =00x(0;7), u(zt)eC* (@), v — €OAUHUYHBIVA

_ u(z,t) i: O u(m,t) T ula,t) = — ou(,t) i O u(m,t) .

ot i=1 3;1:;2 ’ ot i=1 axf

MepBon hopmynon NpuHa ona onepaTtopa TeNNonpoBOAHOCTM HasbiBaeTca hopmyna

BEKTOpP BHeWHen Hopmanu K S, Tu(zt)

i=1

_ 2 Ou(x,t) 8U(l’,t)7ux Ov(z,t) vdi — [ (e Ou(z,t) o
2 f o(, )T, t) dadt = f (;—311 “on (1) == =) dodt Sf (@) =5 ds +
+ [ ule.ryo(a, 1) dz — [ u(z,0)v(a,0)dr,
s @) R Ou(t) Qulat) e Du(at)
6) — [ w6y s dudt lej dudt — [ u(a,1) ds

611 8$1 < ov

-



Ou(x,t)  Ou(w,t)
v v

[ (@, t)Tu(, )~ u(e, )T v(a, 1)) dudt = [ (u(z,t) o(z,t))ds +

B) w, s,

—|—f u(z, 7)v(T,T) dm—fu(a:, 0)v(z,0) dz.

Q

5. BBegem o603HayeHus: w orpaHudeHHas obrnacTb B NpocTpaHcTBe R''', nexawas B
cnoe  (zt)|t'<t<t” , S rpaHM4Hble TOYKM 06nacT w, nexawwme B crnoe (nt)|t <t<t”
Q=mn (x,t)|t:t' , Q" MHOXECTBO TOYEK U3 &N (m,t)|t:t” KOTOpblE SABMAKTCSA BHYTPEHHUMM
TOYKaMM STOr0 MHOXEecTBa B TUAEpnyiockocTn t=t", o=5SUQ', wo=wuQ”. Ecnn
u(z,t) e N*(@)NC° (@) NB @
au(a:,t)i " O u(m,t)

ot Py 8x?
OyaeT nu Npu (z,t) € & BbINONHEHA OLeHKa

Tu(z,t) =

= f(xvt)

fla,t)|?

min u(z,t) — 7 sup |f(z, t)| < u(z,t) < maxu(z,t) + 7 sup

(zt)eo (z.t)ew (z,t)eo (,t)ew
a)pa. 6)Her.
6. lNyctb G° = (x,t)|;r:eR"”,t§t0 , PYHKUMA  u(z,t) € C*'(G") B G° £BNSEeTCA pelleHneM

du(z,t) ¢ O*u(m,t)

YpaBHEeHU4d
i=1 811772

=0 W CYLEeCTBYOT TakMe KOHCTaHTbl C, >0 W ¢>0, 4YTo B G'

BbINOJSIHEHA OLEeHKa
Ju(z, 0] < €, +]af -+,
Torga B G° (pyHKUMS u(z,t) ByneT
a) He 3aBuCeTb OT z, 6) He 3aBUCETb OT ¢, B) MHOIMOYSIEHOM OTHOCUTENBHO z WU t.
7. Tyctb w = (a:,t)|a:€Q¢R",0<t§T , S =00x(057), u(z,t)eC*(@ ), v — €OUHUYHBIN

. ) n 82 ) n 82
BEKTOp BHeELUHell HopManmu K S, Tu(zt)= M—ZM, T (s, ) = — 2451 -3 u@,t)
' ot i=1 axf ot i=1 533]2
BTopon cbopmynown MpuHa anga onepaTtopa TensnonpoBOAHOCTU Ha3biBaeTcs hopMyrna

J oty = [ (5> PUEDEEED 0 CU0D) g [ o) 24

+f u(z,T) (QJT)dl‘—\fs (2,0)v(z,0) dz,

a) -

17

6) f a:t 3v:ct ddt fzauxt d’lfil?t)ddt f (x,t)avi(x’t)ds,
w, =1 x;: s,
Ou(x,t)  Ou(w,t)
v ov

[ (e t)Tu(, )~ u(e, )T v(a, 1)) dudt = [ (u(z,t) w(z,t))ds +

;_f u(x, 7)v(z, ) dm—fu(a:, 0) v(z,0) dz. ’

Q

B)

8. Myctb G = (g;,t)|xe]R<",0<t§T ., u(z,t) € C*(G)NC"(G), cywecTByeT KOHCTaHTa M
TaKasi, 4To Npy (z,¢) € G BbIMOMHEHa OUEHKa |u(z,t| <M M B G,

du(z,t) I~ O u(x,t)
ot p 837?

Tu(z,t) = = f(z,1).

bBynet nu npu (z,t) € G. BbINONHEHa OLieHKa
inf w(z,0)—7 sup |f(x t) | < u(z,t) <Supu(a: 0)+ 7 sup |f z,t) |

zeR" (¢ (z,t)EG,

a)pa. 0)Her.



9. Nyctb G° = (x,t)|xeR",t§t0 , PYHKUMA  u(z,t) € C*'(G") B G° £BRNgeTcA pelleHnem

ypaBHeHus a“é"z’t)jnl 32;5;”5)—0 W CyLEeCTBYIOT TakMe KOHCTaHTbl C, >0 U ¢>0, 4YTO B G°
BbINOMHEHa OLIEHKa
Ju(z, 0] < €, +|af -+,
Toraa B G° PYHKUMS u(z,t) ByAeT MHOFOUNIEHOM OTHOCUTENBHO 2 U ¢ CTENEHb He Bbille
a)q, 6)[g, B)g+2.
u(z,t) i O u(m,t)
ot P 8:10/2

ypaBHEHNA TENNONPOBOAHOCTUN Ha3blBaeTCA PYHKUMSA T'(z,2°,4,t°) € D'(R™™) Takagd, 4To

10. MNyctb z€R", teR, Tu(zt)= . ®yHaameHTanbHbIM peLlleHnemM ans

a) TT(z,2",t,t°) =0, ©) TT(x,2°t,t°) = T(z,2°,t,t°), B) TT(z,z°,t,t") = 6(z —z°,t —1t°).
11. Myctb w = (:L',?f)|l’€QCRn,0<t§T , 8. =00x(0;7), u(zt)eC* (@) W BbINOMHEHbI

paBeHcTBa
du(x,t) I~ Ou(z,t)

— = f(z,?), (z,t) € w_,

TR R UL

u(w,t) = 0,(z,t) €S .

ByneT nu BbiNonHeHa oueHka

f(i(M)z + u(z,t)) dedt + qu(;z;, ") dr <

w, =l axz‘, 0

éK(T)[fuz(x,O) dx+ff2(3:,t)dxdt]?

Q
0

a)pa. 6)Her.

12. Beegem obosHaveHne w = (x,t)|x€QCR",O<t§T . Myctb (2°,t") € w_, PYHKUMA u(z,t)
ou(z,t) < 0ulw,t)

B w \(a" ") ABNAETCA pelleHnemM ypaBHeHNs o - o7
i=1 z,

=0. Ecnn w(z,t) e C*'(@ \ (2",¢°)) n

Ana noboro = >0 Hangetca w_ \ (z°,¢") Takoe, YTo

f |u(x,t)| dr < e,
le—zy<]
Toraa B Touke (2°,t°) PyHKUMS u(z,t) UMeeT
a) ycTpaHumMyto ocobeHHoCTb, 6) He yCcTpaHnMyo OCOBEHHOCTD.
13. Myctb zeR", teR, TI(z,2°tt") — PyHOAAMEHTanbHOEe peleHne YypaBHEHUSA

TENsonNPOBOAHOCTU, Toraa PYHKUMS T(z,z’,t,t°) BbIMMSAAUT cneayroLwmmM obpasom:

2
0
[~

ot —1°) ‘:p - x“r )
, 0) D(z,2°,t,¢") = exp[— ,
(@2t —"))" 4(15*’«‘0)] - ) @t ")) vl 4(t~t°)]

0
a1 k=
B) I'(z,2°,t,t") = ex ].

@ fx(t —t°) Pl At —1")

14. TlycTb w_ = (m,t)|mchR”,0<t§T , 8 =00x(0;7), v — €OUHUYHbIA BEKTOP BHELLHEWN

a) I(z,2",t,t°) =

HOpMann K S, w(z,t) € C*(&_) W BbINOMHEHbI paBeHCTBa
du(x,t) < Ou(x,t)

- = 7t7 7t € )

TR Sl CUNCULH
U ) _ Gty
v "

ByneTt nu BbINonHeHa oueHka



f(i(M)z + u(z,t)) dedt + qu(;z;, ") dr <

w, =l axz‘, 0

éK(T)[fuz(x,O) d:v+ff2(x,t)dxdt]7

Q v
“po

a)na. 6)Her.
15. BBegem obo3HayeHus: w orpaHudeHHas obnacTb B MpocTpaHcTBe R, nexauias B
cnoe  (zt)|t' <t<t’ , S rpaHMdHble ToukM 0BrmacT w, nexawme B crnoe (wt)|t' <t<t”

Q=N (x,t)|t:t’ , 9" MHOXEeCTBO TOYeK U3 wn (:c,t)|t:t” KOTOpble ABMNATCA BHYTPEHHUMU
TOYKaMM 3TOr0 MHOXEeCTBa B TMNEPnSIOCKoCTN t=t", o=SuUQ', @o=wuQ”. lycTb 3agaHa
nocrneaoBartenbHoCTb u (z,t) , Takas yTo Anga moboro m v (z,t) e N*(@)NC' (@) B &

ou (z,t) I~ u (1)

A m 2 —0.
ot ; ox’

i

N3BeCTHO, YTO u(z,t) PABHOMEPHbIV Npeaen Ha & PYHKUWUA v (z,t), TOFAA B @

n 2 n 2
6) Ou(z,t) By Ou(x,t) 0, B) du(z,t) I~ 9 u(z,t) >0,
ot p 8212

8 n 82
a) u(z,t) 3 u(z,t) <o,
at i=1 61512 at i=1 8",572

16. Myctb w = (I,t)|:EEQCR",O<t§T , S =00x(0;7), ulz,t)eC* (@), v — €ONHUYHBIN
BEKTOP BHelHe Hopmarim K S, I(z,2°,t,t") — dyHOAaMeHTanbHoe peLleHne YypaBHeHUs
TennonpoBOAHOCTU, TOrJa €CINN B w_

~Ou(z,t) s Ou(,t)

Tu(x,t) = — — =0,
(@0) ot ; 83:;
TO ANA (2°,t°) € w_ NONy4yaem, 4To
‘ or(z°, x,t°,t)
a) u(z’,t") = f]f‘(:vo,:r,tu,t) dzxdt +f(]f‘(:1:07:1:, 1) dulz,t) _ u(z,t))ds ,
e 5 v ov
or(2",,t",t)
u(x’,t") = fl"(:z:o,:z:,to,t)f(m, t) dzdt + f(l"(;vo,x, 1) Qula,t) _ u(z,t))ds +
Y v ov

6)

S

0

+fu(a:,0)F(x0,x,t0,O)dx,
Q

du(z,t) o (2", z,t",t)

B) u(z",t’) = f(F(IU,I,tU,t) 5 B u(x,t))ds+fu(I,O)F(x°,x,tU,0)dx.

Sy Q

17. Tlyctb w = (:z:,t)|x EQCR,0<t<T , S =00x(0;7), u(zt)eC* (@) W BbINOMHEHbI
paBeHCTBa
du(z,t) i O u(x,t)
ot puy [“)xlz
u(z,t) = 0,(z,t) € S .

=0, (z,t) € w,

Torga npu t° <+ Bcerga 6yaeT BbINOMIHEHA OLEHKa
a) fuz(m,to) dr = fuZ(m,O) dr, ©) qu(a:,tU) dr > fuZ(a:,O) dr, B) fu2(x,t0) dx §fu2($,0) dr .
Q Q

Q Q Q Q
18. Beegem 0603HavYeHNs: w orpaHuyeHHas obnactb B NpocTpaHcTBe R'', nexawiasi B
crnoe (ar,t)| t'<t<t" , S TPaHUYHble TOYKM obnactTn w, nexawme B cnoe (x,t)| t<t<t",

Q' =on (x,t)|t:t' , 9" MHOXEeCTBO TOYeK U3 wn (z,t)

t=t" KOTOpble ABNAKTCA BHYTPEHHUMU

TOYKaMN 3TOr0 MHOXEeCTBa B TMNEPMNSIOCKOCTU t=t", o=SUQ", o=wuQ”. lycTb 3agaHa
nocnefoBaTenbHOCTb u (z,t) , Takas 4To Ansa moboro m u (z,t) e N*'(@)NC' (@) B &



ou (z,t) & 82um(m t)

m \ s _Z ) -0

3t i=1 af?
N3BECTHO, YTO u(z,t) PABHOMEPHbINA MPeaen Ha o MOCNefoBaTenbHOCTU u (z,{) , TOTAA B

n 2 ) n 82
{7t) <0’ 6) 8U(Iat)_zau(xat)20, B) u(xat)_z U(I,t)>0
i=1 83}2 ot i=1 8:1:5 ot i=1 81’5

i

a)

ou(w,t) ¢ O u(x
ot

19. lNyctb w_ = (J;,t)|$ €EQCR,0<t<T , S =00x(0;7), v — €AUHNYHBIN BEKTOP BHELUHEN
HOpManu K S, w(z,t) € C*'(©) W BbINOMHEHbI paBEeHCTBa
du(x,t) < Ou(x,t)

- = 7t7 7t cw,

TR e CUNCUL
Ul _ o (miyes .
ov !

Torga npu ¢° <+ Bceraa GyaeT BbINOMHEHA OLIEHKa

a) fu2(x,t0) dr = fu2(:v,0) dr, 0O) fu2(x,t0) dz > fuZ(m,O) dr, B) fuz(:z:,to) dx Squ(:z:,O) dz .

Q Q Q

20. BBegem obo3HaveHus: « orpaHuMdeHHasa obnacTtb B NpocTpaHcTBe R, nexaiwias B
cnoe  (zt)|t' <t<t’ , S rpaHMdHble ToukM 0BrmacT w, nexawme B crnoe (wt)|t <t<t”
O=on (x,t)|t:t’ , 9" MHOXEeCTBO TOYeK U3 wn (;z:,t)|t:t” KOTOpble ABNAOTCA BHYTPEHHUMU

TOYKaMN 3TOr0 MHOXEeCTBa B TMNEPnSIOCKOCTN t=t", o=SuUQ', @o=wuQ”. lycTb 3agaHa
nocrneaoBaTtenbHoCTb u (z,t) , Takas 4To Anga moboro m u (z,t) e N*(@)NC' (@) B &

ou (z,t) I~ u (1)

pIEAEY

ot ) 8:1:[2
/I3BECTHO, YTO wu(z,t) PABHOMEPHbIV Npeden Ha o NOCNeaoBaTenbHOCTU u (x,t) . Bynert

nn OYHKUMS u(z,t) PABHOMEPHbLIM NPeAesioM NocneaoBaTenbHOCTU u (x,t) Ha ©?
a)pa. 6)Her.
21.MycTb w = (w2 € QCR,0<t<7 , ulz,) €C*(@) UB w,

0 " 9°
P - et SO

i=1

BepHo nu yTtBepxaoeHue, 4TO Toraa B w_ (PYHKUMA  u(z,t) Oyner 6eckoHeuyHo

anddepeHumpyemon?
a) pa. 6)Her.

22.Myctb w_ = (ac,t)|a: €EQCR,0<t<T , S =00x(0;7). PaccmoTpum 3agavy

du(r,t) 0O u(:?,t) 0, () Ew,
ot ey 81’j !

u(z,t) = P(x,t),(z,t) €S,
u(z,0) = uo(x), z e

Bynet nu y naHHoun 3aga4n eaquHCTBEHHOE pelleHne B Knacce C*'(w )NC’(@ )?

a)pa. 6)Her.
23.MycTb G, = (zt|z€R",0<t <7 .PaccmoTpum sagauy
du(z,t) I~ u(wt)
ot ; 6;1:;2 = f(z,1), (z,t) € G,
u(@,0) = ¥(a), ¢ € R".

Uemy paBHO peLLeHne JaHHOW 3aaa4vn?



1 e D) % 1 bt ﬂ
4t ) 4(t—s , 0O 4t e =) ,
a) oty [¢(?J)€ dy+ff"(2 o e dyds ) oy {e dy+ff dyds

[p—of
)e ot dy+ff—d( - yds .

1
B
)@¢5y{“y D @n(t— )

24. TlycTb w_= (:z:,t)|x EQCR,0<t<T , § =00x(0;7), v — ©OUHNYHbIA BEKTOP BHELLUHEN

zy‘

HOpManunKk S,

ou(z,t) <O u(z,t
= Oz’

i

[MocTaHoBKa NepBoOM KpaeBoOW 3ajayu ONS O4HOPOLHOro ypaBHEHUS TenmnonpoBOAHOCTU B
w_ BbIMMAAWT creyowmm obpasom:

Tu(z,t) =

Tu(x,t) = 0,(x,t) € w_, Tu(z,t) = 0,(,1) € w, Tu(z,t) = 0,(z,t) € w_,
a) ju(z,0) =y, (z), v €Q, 6) {u(x,0) =u,(z), z € Q, B) {u(z,0) = u,(z), z €,
=R @O €S M)y g ees, [P s = @n @ e,
14 14

25. Tlyctb w = (a;,t)|a; €EQCR0<t<T, S =00x(0;7). W3BECTHO, YTO PYHKUMM
u,(z,t),u,(z,t) € C*'(w ) NC°(@,) W ABNAOTCA pPeELLeHnAMM 3aau

Ou, (z,t) "du z,t)

Z f(z,t), (z,t) € w, Z Lz, t), (v,t) € w,

i=1 i=1

Ul(fﬂvt))71?1(%15),(1?715)657, ( ) (90 t), (17 t)GS
u, (7,0) = uy, (v), x € Q,

Ey,u,eT JIN B w_ BbIMNOJIHEHA OLEHKa

|u1 (z,t) —u,(z, t)| < su}))|um(x) —u,, (:c)| + T(Sl)lp |f1(m, t) — (=, t)| + sup
zel) .1 )Ew,

(z,t)ES,

W (3,1) =y (2,1)] ?

a)pa. 6)Her.
26. lyctb G = (a:,t)|ac cR",0<t<7 . PaccmoTpnm 3agavy
du(w,t) I~ O’u(z,t)
- =0, (z,t) €@
o %;aﬁ (@) G,
u(z,0) = Y(z), z € R".

Uemy paBHO peLLeHne gaHHOKW 3aaa4vn?

\1 y\‘ \1 U\z

oof

1 Y lyds w o N

0 R"

27. TlycTb w_= (a:,t)|a: €QC R",o <t<t , S = dQX(O;T) , v — €OVHWYHbIA BEKTOp BHeLUHe|71
HopManmKk S,

Ou(z,t) " O’u(z, t
i=1 8413

i

MNMocTaHOBKa BTOPOV KpaeBoW 3adauv Ans OOHOPOAHOrO ypaBHEHMS! TEMONPOBOAHOCTM B
w_ BbIFMAAUT creayowmm o6pasom:

Tu(z,t) =

Tu(x,t) = 0,(2,t) € w_, Tu(z,t) = 0,(z,t) € w, Tu(z,t) = 0,(z,t) € w_,
a) u(2,0) = u,(z), v € Q) 6) uw(z,0) = uo(x), z €8 B) u(z,0) = uo(:v), z €8,
0= RO €S M)y g eyes, |8 b = @0 @ e,
v v



T

28. lyctb G = (x,t)|;L‘ €R",0<t <7 . W3BECTHO, YTO DYHKLUN v (z,t),u,(z,t) € C*'(G.)NC°(G.),
YOOBNETBOPAIOT B G OLIEHKam
|u1(x, t)| <M, |u2(x,t)| <M,,
rae M, N M, — HEeKOTOPbl€ KOHCTaHThI, U ABNAITCA pelleHnamn 3aaad
ou,(z,1)  &x 0% (2,1) ou,(z,t) & 0%u,(z,t)

- = at7 7t€G7 p
ot ; 0z’ Rt w0 €6, ot Z; Ox;

u,(7,0) = uy, (r), v € R", u,(7,0) = u,(z), v € R".

= f;(l’,t), (Ivt) € GTa

ByaeT nvi npw (z,t) € G. BbINONHEHA OLIeHKa
|u1(:1:, t) —u,(z, t)| < sup|um(:r;) — u[l2(x)| + T(sup |fl(x, t) — f,(z, t)| ?
zeR"

1EG,
a)na. 6)Her.
27.MNycTb G = (z,p|z€R",0<t<r .PaccmoTpum sagavy
du(w,t) <~ 0u(w,t)
— = f(z,t), (x,t) € G,
oSt = . @ e
u(z,0) =0, z € R".

Uemy paBHO pelLeHne gaHHOW 3ada4n?

oot
a) f(x7t) fe At

4 t _
f(y7 5) A(t—s) f(ya S)
dy + | | —2ZZL—e “dyds, ©) — e
(@mt)" . ’ f f @yr(t—s))" ! f f @yr(t —s))"

oof
4(t—s)

1 Y y e <
o) oy S ] o

30. MycTb w, = (x,t)|ercR”,0<t§T , 8 =00x(0;7), v — €ONHUYHBbIA BEKTOP BHELLHEN

2
[=—]

6_4(”‘9)dyds ,

\l*y\z t

2
=

HopMammn K S_,

n 2
Tu(z,t) = 8“;’ H_5~9 gg; ),
i=1 ;

i

MNMocTaHoBKa TpeTbe KpaeBoW 3adaudn A5 OAQHOPOAHOMO ypaBHEHUS TEMMONPOBOAHOCTU B
w_ BBIFMAANUT CrieayoLwmm obpasom:

Tu(z,t) = 0,(z,t) € w, Tu(z,t) = 0,(x,t) € w, Tu(z,t) = 0,(z,t) € w_,
a) {u(z,0) = u(z), z € Q, 6) {u(z,0) = u,(z), z €Q, B) {u(z,0) = u,(z), z €,
u(z,t) = Y (z,t),(v,t) €S, Ou(z, 1) Ou(z,t)

——= = (n,1),(z,t) €S,

ov £y + au(z,t) = Y, (z,t),(2,t) € S .

31. Myctb w_= (:z:,t)|:v€QC R'.0<t<oo , S_=00x(0;00). W3BECTHO, 4YTO YHKUMSA
u(z,t) € C*'(w_)NC*(@_ ), ABNAOTCS peLUEeHNEM YpaBHEHMS

du(w,t) < Ou(x,t)
— =0, (z,t) cw
ot Z ox? (1) € w,

p=
N yOOBNETBOPSAET rPaHUYHOMY YCITOBUIO
u(z,t)) = 0,(z,t) €5 .
Torpa npu ¢ — oo
a) onst ntboro PUKCUPOBAHHOMO = € ) (PYHKUNSA u(z,t) CTPEMUTCS K HYIIO,
6) pyHKUMS u(z,t) CTPEMUTCS K HYNIO PAaBHOMEPHO Ha ().
32. Myctb w — obnactb B R""', a PyHKUMNS u(z,t) ABNAETCA 000OLLEHHBbIM peLleHnem

n 2
ypaBHeHus %—ZM =0 B obnactn w, Toraa PyHKUMS u(z,t)

i=1 8-7;5

a) TosbKO ABa pa3a HernpepbiBHO AnddepeHumpyema B w,



0) He MeeT HenpepbIBHbIX NMPOU3BOAHLIX B w,
B) 6eckoHeuvHO anddepeHunpyema B w.

33. Myctb G = (x,t)|x€R"’,0<t§T. MocTaHoBka 3agayn Koww Ans oAHOPOAHOro

ypaBHEeHWs1 TeNMONPOBOAHOCTM B G BbIMSAAWUT cneayoLwymM obpasom:

Ou(z,t) ~Ou(zt) Ou(z,t " O’u(z,t
ot ~ 9z =0@Hed, ( : )*Z (2’ ) = 0,(z,t) € G,
a) =1 B 6) dt i—1 axi
M:u (z), z e R" u(z,0) = u (z), z € R",
ot o ’
2 n 2
Tulz,t)  ~0u@h) o peq
ot? = 02
B) {u(z,0) = u,(z), z € R",
9u(z,0) _ u(z), z € R".
ot

34. Myctb w_= (x,t)|x EQCR,0<t<oco , S_=00x(0;00). KV3BECTHO, 4YTO PYHKUMA

wz,t) € C*(w_)NC°(@_), ABMATCA pelleHneM ypaBHeHNs

O

Ou(z,t) I~ 0u(z,t)
— =0, (zr,t) cw_
ot ; amf (&,1) ~

n ygosrieTsopdaeT roaHn4HoOMy ycrnoBsuio
u(z,t) = 0,(z,t) € S

o0

MycTb z €Q, TOrAa limu(z,t) paBeH

t—ox
a)o, 6)1, B) <.
35. ABngeTtca nu onepaTtop TENONPOBOAHOCTU MMMNO3NNIUNTUYECKM?
a)pa. 6)Her.

36. llyctb w orpaHnyeHHaa obnacTtb B MNpOCTpaHCTBE R, nexawas B croe
(w,t)|t' <t<t" , S TrpaHN4Hble TOYKM O0BnacTM w, nexawme B crnoe (st <t<t”

O=on (x,t)|t:t’ , ©” MHOXEeCTBO TOYeK U3 wn (;zz,t)|t:t” KOTOpble ABNAOTCA BHYTPEHHUMU

TOoYKaMM 3TOro MHOXecTBa B rMnepnocKoCTr t=t", c=5SuUQ, O=wuQ”,

n 2
Tu(x,t) = a“gz’t) —Zag(ﬁ’ﬁ. Ecnm u(z,t) e R*(@)NC'(®) M B @ Tu(z,t)>0, TO ANA MOBLIX (z,t) € &
i=1 z,
BbIMNOJIHEHA OUEeHKa
a) maxu(z,t) < u(z,t), ©) min u(z,t) < u(z,t).

(z,t)eo (z,t)eo

37. lNMyctb G_= (fv,t)|x€R”,O<t<oo . MN3BecTHO, uTO PyHKUMS u(z,t) € C*(G_)NC'(G.),

ABNAKOTCA peleHnemM ypaBHeHUA
ou(z,t) <0 u(z,t
u‘(x, )_ U(x, ):Oa (m7t)€G, y
ot p &rf x

CyLLeCTBYeT KOHCTaHTa M Takasi, 4YTO MpU (z,t)€G_ BbINOSIHEHA OLEHKa |u(x,t)|§M n
‘l‘im‘ u(z,0) = 0. Kakoe n3 cnegyowmx yTBepXXaeHnin BepHoe?

a) u(z,t) PABHOMEPHO Ha R" CTPEMMUTCS K HYIMO NPU ¢ — oo .
6) u(z,t) PABHOMEPHO Ha R" MPU ¢ — oo CTPEMUTCS K HEKOTOPOM KOHCTAHTE OTMMYHOWN OT HynS.
B) u(z,t) H& CTPEMMUTCS K HYINO NPU ¢ — oo .

38. ABngaeTtca nu onepaTop TENNONPOBOAHOCTU MMMNO3NNIUNTUYECKUM?
a)pa. 0)Her.
39. llyctb w orpaHnyeHHaa obnacTtb B MNpPOCTpaHCTBE R, nexawas B cnoe
(w,t) ¢ <t<t”, S TrpaHud4Hble ToukM obnacTm w, nexawnwe B croe (zb)|t <t<t’,



O=on (a:,t)| t=t", Q" MHOXEeCTBO TOYEK U3 &N (;z:,t)|t:t” KOTOpble SABNAKTCA BHYTPEHHUMU

ToYKamMu aToro MHOXecTBa B rMnepnyiockocTun t=t", oc=SuUQ, o=wuQ”,
du(m,t) < Ou(x,t

Tu(z,t) = u(@,t) _ Z u(a?, )

ot Py 830]2

BbIMNOJIHEHA OLEHKa

. Ecnun w(z,t) e N (@)NC° (@) U B @ Tu(z,t)<0, TO ONA NOObLIX (z,t) € &

a) u(z,t) <maxu(z,t), ©) u(z,t) < min u(z,t).

(zt)eo (z,t)e0
40. Nyctb Wi = (a:,t)||x| |t| (R+pP,t <0 . OYHKUMA u(z,t) B ™" ABNSAETCA pelleHnem
ypaBHeHMs

ou(r,t) < O u(w,t)
8t i=1 8332

M u(z,t) € C*(@"7). ByneT nu npu (z,t) € " = (a,t)| |;z;|2 +]t| < Bt <0 BbINONHEHa OLieHkKa

S QU@ e ¢ €y
oz, 2 (z)ea” e

i=1

a)na. 6)Her.
41. Myctb w — obnacte B R*"', a YHKUUA wu(r,t) sABRsSeTcsa 0606LieHHbIM pelueHneM
n 2
ypaBHEHNS %,Z% =0 B obnactu w, Torga PyHKUNA u(z,t)
i=1 :Ei
a) TONbKo ABa pasa HenpepbiBHO AnddepeHumpyema B w,
6) He nmeeT HenpepbIBHbIX MPOM3BOAHbBIX B w,
B) 6eckoHeuvHO anddepeHumpyema B w.
42. Myctb G = (x7t)|x€]R",0<t§T , u(z,t) € C*(G)NC"(G), CyllecTBYyeT KOHCTaHTa M

Takasi, 4To Npu (z,t) € G. BbINOJSIHEHA OLEHKa |u(w, t)| <M wnB G,

du(z,t) O ul(x,t
Tu(z,t) = “g;’ S gif ) g
i=1 i

Byoet nu npu (z,t) € G BbINOJSIHEHA OLIEHKa
mf u(x,0) < u(z,t) < supu(z,0) ?

zeR"

a)pa. 6)Her.
43. MycTb W™ = (x,t)||x| +lf| < (R+py,t <0 . OyHKUMA u(z,t) B " SBNSETCH pelleHrem
ypaBHEHUS

ou(r,t) < O’u(z,t)
C L

M u(z,t) € C*(@""). ByneT nnnpu la| =k, p>0 n (z,1) € " = (a:,t)”a:r +]f| < Bt <0 BbINONHEHa

OLeHKa
2

2
9" D u(z,t)
ot? o

2
gp(C(k—i-Qp) )k+2p max (x,t)| ?

P2 (z,t)ea™”

a)pa. 0)Her.

anMeprlﬁ nepe4vyeHb 3agayd AnAa KOHTPOJIbHbIX pa60T

1. BeiBecTu nepsyto 1 BTOpyto popmyny 'puHa ansa ypaBHEHUs TENNonpoBOAHOCTN.

2. 3anucaTtb NOCTAHOBKY OCHOBHbIX 3aa4 A5 ypaBHEHUS TeNSIONpPOBOAHOCTMU.

3. [llocTpouTb anpuopHble OLEHKM peLlleHUW KpaeBblX 3ajay  Ans  ypaBHEHUS
TEennonpoBOgHOCTM.



4. 3anucatb yHOaMeHTanbHOe peleHne YpaBHEeHUs  TenronpoBOAHOCTU U
chopmynupoBsaTb ero cBOMCTBa.

5. [okasaTb MpMHUMN MakCUMyMa OS19 YpaBHEHWSA TensnonpoBOAHOCTU B OrpaHUYeHHOM
obnactn.

6. CdopmynumpoBaTtb 1 AokasaTb Teopemy Jlnysunns.

7. MocTponTb pelleHne 3agaydm Kowmv gnsa ypaBHEHUS TENONPOBOLAHOCTM.

8. CdopmynupoBaTb M [JokasaTb TeopeMbl O cTabuvnusaumm pelleHus ypaBHEHUS
TEnnonpoBOAHOCTU B OFPaHUYEHHON N HeorpaHMYeHHoM obnacTu.

9. MonyunTb OLEHKN NO MOAYMIO AS1A peLleHnUst ypaBHEeHUS TennonpoBOgHOCTMU.

10. [JokasaTb NpPUHUMN  MakCMMyma ONns  ypaBHEHWsT  TensonpoBOAHOCTM B
HeorpaHuyeHHon obnacTu.

11. [lokasaTb rmagkoCTb 0600LWEHHOro peLleHns ypaBHEHNST TENONPOBOAHOCTH.

KoHTponb ycrneBaemMocTV No AUCUMMIIMHE OCYLLECTBNAETCS C MOMOLbI CneayoLmnx
OLIEHOYHbIX CPEACTB:

Tekywmn KOHTpOMb npencTaBnseT coboM NpoBepKy YCBOEHUs ydebHoro martepwuana
TEOPETUYECKOTO N NPaKTUYECKOro XapakTepa, perynsipHO OCyLLECTBIIIEMYIO Ha 3aHATUSIX.

K OCHOBHbIM (hOopMaMm TeKyLlero KOHTPOMA MOXHO OTHECTM YCTHbIA OrnpocC, MPOBEPKY
AOMalLLHMX 3af4aHun, TECTOBbIE 3afaHns, KOHTPOSbHbIE paboThl.

B xoge TectoBbIX 3agaHun obydarwouwemycsa Bblgaetca KMM ¢ TecToBbIMW 3agaHUSIMM,
€eCcnn TecToBOe 3ajaHue npoBoaUTCA B AUCTaHUMOHHOM c¢opme, To KM pasmewatoTca B
cucteme «INEKTPOHHbIN yHuBepcuteT». KMM TecTtoBoro 3agaHusa copgepxaT Tpu 3agaHus. Ha
HanucaHuMe TeCTOBOro 3agaHma otBoautcsa 15 MUHYT. TecToBOe 3afjaHWe oOLeHMBaeTca B
dopmaTe «3a4TEeHO» U «He 3a4TeHO». [Ana NonyvyeHns «3avyTeHo» B TECTOBOM 3aJaHuUM  HYXXHO
BEPHO OTBETUTb Ha ABa 3agdaHud. «He 3ayTeHO» BbICTABMSIETCA B TOM Cliyyae, €Cnv OTBeT
obyyatoLerocs He yooBeTBOPSET KPUTEPUSM OTBETA HA «3a4YTEHO».

B xogoe KoHTponbHOW paboTbl obydarowemycs Bbigaetca KWMM ¢ npaktudeckumm
3aaHNAMM, eCrnn KOHTPOSIbHas NPOBOAUTCS B AUCTaHUMOHHOM dhopme, To KMM pasmellatoTcs B
cucteme «INEeKTPOoHHbIM  yHMBepcuTeT». KWM KoHTponbHOM cogepxaT ABa 3agjaHuda. Ha
HanncaHme KOHTponbHoW paboTtbl otBoanTcs 90 MuHYT. KoHTponbHas paboTa oueHnBaeTcs B
dopmaTe «3a4TEeHO» U «He 3a4TeHO». [N NoNnyyYeHUs «3a4TeHO» B KOHTPOJSIbHOW paboTe HYXHO
BEPHO BbIMOMHUTL OAHO 3ajdaHue. «He 3ayTeHO» BbICTaBMSETCA B TOM Crnyyae, ecnu oTBeT
obyyatoLerocs He yooBneTBOPSET KPUTEPUSM OTBETA HA «3a4YTEHO».

20.2. NMpomexyTo4yHasa aTTecTaums

NMepe4yeHb BONPOCOB K 3K3aMeHY
. ®opmynbl ['prHa. PyHOaMeHTanbHOe peLleHne.
. MocTaHoBKa KpaeBbIx 3agady 1 3agaym Koww. MpuHUMn makcumyma B orpaHn4eHHom obnacTu.
. ANpuopHbIe OLEeHKM peLLeHni KpaeBbix 3a4ad. TeopemMbl e AMHCTBEHHOCTN.
. AHaNUTUYHOCTbL peLleHN No NPOCTPAHCTBEHHOW NepeMeHHOMN.
. Teopembl 06 yCTpaHMMOn 0COBEHHOCTH.
. MocTpoeHune peleHns 3agaym Kowm npu nomoLum npeobpasoaHus dypbe.
. f'mnoannunTU4HOCTL onepaTopa TennonpoBOAHOCTU.
. MNMpeactaBsneHne pelleHnin ¢ NOMOLLBbI NoTeHunanoB. beckoHevHass anddepeHumpyemMocTb
peLleHnn.
9. MNpuHUMN MakcMMyMa B HeOrpaHUYeHHoON obnactu. CTpornin NPUHUMN MakcumMmyma.
10. OueHKn peLLeHnn HeOOHOPOLHbIX YPaBHEHUN.
11. AnpuopHble oueHKM pewieHun 3agadm Kown. Teopema eanHCTBEHHOCTU AN 3agayvn Kowu.
Crabunusauusa peLueHun.
12. OueHKkn NPpoM3BOAHbIX pPeLleHUiA ypaBHEHNS TENNONPOBOAHOCTH.
13. Teopema Jlnysunns.
14. KoMnakTHOCTb CEMENCTBA peLLEHNN.

O~NOOThWNPEF



15. [magkocTb 0O0beMHbIX noTeHumanoB. O6o06WeHHoe pelleHMe Ans  ypaBHEHUSA
TennonpoBOgHOCTH.

[MpomexyTodHas aTTecTauusa npegHasHadeHa anga onpeneneHns YypoBHA OCBOEHUSI BCEro
obbema yyebHon ancumnnuHel «HavanbHO-kpaeBble 3agayn Ans napabonnyeckux ypaBHEHUA»
B popme 3Kk3aMeHa.

[MpomexyTodHaa aTTecTaums, Kak NpaBuIio, OCYLLECTBISETCSH B KOHLUE ceMecTpa U MOXeT
3aBepllaTb M3y4YeHWe Kak OTAEeNbHOW AUCUUNNUHBI, Tak KU ee pasgenos. [lpomexyToyHas
aTTecTaums noMoraeT oueHUTb Gonee KpynHble COBOKYMHOCTW 3HAHUA WU YMEHUN, B HEKOTOPbIX
crnyydasax gaxe popmupoBaHune onpeneneHHblX NpodeCccnoHanbHbIX KOMMNETEHLUMN.

Ha o9k3ameHe ouUeHVBaeTCs YpOBEHb OCBOEHMM Y4ebHOW OUCUMNMWHBI U CTeneHb
ChOPMNPOBAHHOCTM KOMMETEHLNA OLEHKAMN «OTIIMYHO», «XOPOLLO», «YAOBMETBOPUTENBHO» U
«HeyOooBNeTBOPUTENBHOY.

B xopme ak3ameHa obGyvatwemycsa Bblgaetca KM ¢ npaktuyeckummn 3agaHusmu, ecnm
9K3aMeH npoBOAUTCA B AUCTaHUMOHHOM opme, TO KWM pasmewiarotrcs B cucteme
«ONEeKTPOoHHbIN YHMBepcuTeT». KMM ak3ameHa cogepxat Tpu Bonpoca. Ha HanucaHne ak3ameHa
otBoantca 150 MuHYT. «OTNMYHO» BbICTABNSAETCS NPU NpaBUIbHOM OTBETE Ha TpM BOMpoca
KM, «xopowo» BbICTaBngeTcsa npuv npaBuNbHOM OTBeTe Ha pABa Bonpoca KUM,
«yOOBIEeTBOPUTENbLHO» BbICTAaBNAETCA MpW MpaBUSIbHOM oOTBeTe Ha oguH Bonpoc KUM,
«HeyooBNeTBOPUTENBHO» BbICTaBNAETCS ecnu obyyatrowminca HeBepHO OTBETUI Ha BCE BOMPOCHI
KUM.

20.3 ®doHAO OUEHOYHbIX cpeacTB CGHPOPMUPOBAHHOCTM KOMMNETEHUMA CTYAEHTOB,
pekoMmeHAyeMbIW ANns NpoBeAeHUA ANMarHOCTUYECKUX paboTt

MepeyeHb 3aaaHU ANA OUEHKN ChOPMMPOBAHHOCTU KOMNETEHLMN
3agaHus 3aKPHITOT0 THNA ¢ BLIOOPOM O0TBeTa(BBIOOD 0JIHOIO BaApUAHTA OTBETA,
BepHO/HEBEPHO )L T Eestl-5:

o 1 Oamn — yka3aH BEpHbBIN OTBET;
o 0 GannoB — yka3aH HEBEPHBINA OTBET.

Test 1. Ilyctb =zeRr", >0, T — ONEparop TEIIONPOBOAHOCTH. OrmnepaTop

TETJIONPOBOJHOCTHU ACUCTBYET Ha (PYHKITHIO w(z,t) CAEAYIOIIUM 00pa3oMm:

ou(z,t) < ’u(w,t) Ou(z,t) <~ O%u(m,t) " 9%u(m,t)
1 Tu(z,t) = L L, 2 Tu(z,t) = L LAEAN 3 Tu(z,t) =y ——2—=.,
) (:¢) ot ; 8:1:;.2 ) @0) ot ; 8mf ) (@0) ; 8:5?

OtBeT: 1

dest2. [Tyctb w = (z)zcQCR,0<t<7 , u(n,t)€C*(w)NC(@), B w

o n 82
Tu(z,t) = “((; f_ giﬁ’t) =0,
i=1 i

U B TOYKE (z°,¢°) ¢ w (QYHKUUA u(z,t) JOCTUTAET HAWOOJIbLIEE WM HAaUMEHbIIEE 3HAUYCHHE.
byner nv npu (z,t) € w, BBITIOJIHEHO PABEHCTBO u(z,t) = u(z’,t") ?

1) na. 2)Her.

OtBeT: 2



- [lycTth «w orpanuveHHass o0JlacTh B IPOCTPAHCTBE R, JiexKaias B CJIO€
(z, t)| ' <t<t" , DyHKUHS u(z,t) € C*'(w) U SABISACTCS B w PEIICHUEM ypaBHEHUS

du(z,t) I~ ulzt) 0
ot p— 837? '

byner nu QyHKUMS wu(z,t) AaHATUTUYECKON MO MPOCTPAHCTBEHHON MEPEMEHHOM 7 ?
a) 1a. 0) HeT.

-. Ilycth w = (m,t)|ac EQCR,0<t<7 , § =00x(0;7), u(x,t)eC* (@), v — CAUHUYHBIN
ou(z,t) <~ O%u(w,t) i Ou(z,t) <~ O%u(m,t)
_— —, T u(z,t) =— — .
ot ; oz’ (=,1) ot ; oz’
[lepBoii popmyroii ['puna 1151 onepaTopa TEMIONPOBOIHOCTH Ha3bIBaeTCs GpopMyiia

B " Ju(x,t) Bv(x,t)_ux ov(z,t) wdt— [ o(e Ou(x,t) o
" f o(z, t)Tu(z, t) dedt = f (;—6% “on (1,8) == =) Sf (n,t) == ds +

+f ul,7) (a:T)da:—f (z,0)v(z,0) dx,

BEKTOpP BHEIIHEH HOPMalu K S, Tu(zt)=

2) f > 8;$tddt fzﬁuxt 8vxt)ddt f (,t)avéx’t>ds,
u’71 i

oz, 5, v

. B ov(z,t)  Oulz,t)
f (v(, ) Tu(w, t) — u(z, )T v(z, b)) dodt = f () == = =, 1)) ds +
3) - s,
—|—f u(z, ) v(z,T) d:c—fu(:r, 0) v(z,0) dz.

Q

Test 5.. Brenem 0603HAYCHHS: w OrPAHHYCHHAS OOJIACTh B NPOCTPAHCTBE R,
Jexamasa B Cl0o€ (ac,t)| t'<t<t" , S TpaHWUYHBIE TOYKU OOJACTH w, JICXKAIIUE B CJIOE
(@t|t' <t<t’", Q=0 (@i|t=t', Q" MHOKECTBO TOYEK M3 &N (zt)t=t" KOTOPBIE
SIBJISIFOTCS. BHYTPEHHUMH TOYKAMH JTOTO MHOXKECTBA B THUIEPIUIOCKOCTU t =", o =5UQ,
o=wuQ". ECN u(z,t) € C*'(0)NC"(®) ©UB @

du(r,t) < Ou(z,t)

Tu(z,t) = 3; — 922 = f(z,1)
i=1 i

OyJIeT JIU TIPH (z,t) € @ BBITIOJHEHA OI[EHKA

min u(z,t) — T sup |f(x t)| < wu(z,t) < maxu(x,t) + T sup

()€ (zt)ew (zt)er (z.t)€w

1) na. 2) =er.

fla,t)|?

3a/laHus OTKPBITOrO TUNA (KOPOTKHUU TeKCT):_




o 2 Oana — yKa3aH BEpPHBIN OTBET;
o 0 OanyoB — yka3aH HEBEPHBIN OTBET.

BceraBbTe mponyiieHHOe CJI0BO WM 3aKOHYHMTE ONpeaeIeHne
Nlyets ¢ = (@ t|ze Rt <t* , QYHKUHUSA u(x,t) € C*'(G') B G° SBISIETCS PELICHUEM

ypaBHEHUS

n 2
%‘?’5)— %:0 U CYIIECTBYET Takas ........ C >0 , YTO B G BBINOJIHEHA
i=1 T,

1

OILICHKAa

|u(x,t)| <C/(1+ |£L‘|2 + |t|)q/2 _

n 2
--. Iyets « € B, 1€ R, Tu(e) = 2400 570 und),
i=1 T,

DyHIaAMEHTAILHLIM ~ PEIIEHUEM JUIA  yYPABHEHHS ....... Ha3pIBaeTCs  (DYHKLMS
[(z,2°,t,t") € D'(R") .

-. Ilycte w = (x,t)|:v EQCR,0<t<T , 8 =00x(0;7), u(zt)cC* (@) SABIACTCA
pelICHUEM CIEAYIOLIEH 3a/1aun

Qu(r,t) I~ 0u(z,t)
- = 7t ) 7t S )
L = S, @ e,

u(z,t) = 0,(z,t) € S .

Byﬂ;eT JIX BBIIIOJIHCHA ...
f(i (M)2 + u(z,t))dzdt + fuz(x,to) de <

w, =1 8xi QO
< K@) [ (,0) dr + [ f*(a,t)dudt]?
Q W,

t

- BBenem obo3Hauenue w = (zt)zcQCcR,0<t<7 .IlycTh (2°,t°) €w , QyHKIHSA

) . 9
u(z,t) w \(z",1") SIBISIETCS ~ PEIICHUEM ypaBHEHHS "g;’t)—z g(?t) —0. Ecmu
i=1 X,

i

u(z,t) € C* (@ \ (2°,¢°)) U U1 JTF00O0TO e > 0 HAlAeTCs w \ (z°,t") TaKOE, 4TO
f |u(x, t)| dr < e,

‘zfzo </)‘

TOrZa B TOUKE (z’,t") (byHKumI u(z,t) UIMEET .... 0COOEHHOCTH



-. I[Ilycte  zeRrR", teR, T(z2"tt") — ... PEIICHUE YpPABHECHUS
TEIJIOMPOBOJHOCTH, TOTAA PYHKITUS T(z,2°,¢,t") BBITJIIIAT CIACTYIOIAM 00pa30M:

2
o ot —t°) ‘x—x“‘
[(z,2°,1,1") = ————rexp[— ]

(2,/7r(t—t“))" At —1")
Otser: dyHIaMenTaTBHOE

-. Ilyctb zeR", t>0, T — omeparop -

TCILIIOIIPOBOJHOCTH. OHepaTOp TCILIOIIPOBOJHOCTHU
JENCTBYET HA PYHKIHUIO u(z,t) CIEAYIOMIMM 00pa3oM:
Ou(z,t) <~ %u(x,t) _ Qulzt) IS u(z,t)

1 Tu(z,t) = ———— ) ———, 2 Tu(z,t

3) Tu(x,t) = ZH:M .

i=1 83131-2

-. ITycth w = (m,t)|l‘€QCR",0<t§T :

u(z,t) € C*'(w )NC* (@ ), B w,
du(r,t) < Ou(x,t)

ot -2

Tu(z,t) = 502
i=1 i

=0,

U B TOuke (z*,¢)cw  (PYHKUMS wu(z,t) JIOCTHTAET
HauOoIblllee WIM HauMEHblIee 3HaueHue. byner nu npu
(z,t) € w, BBINOJIHEHO PABEHCTBO u(z,t) = u(z’,t")?

1) na. 2)Her. Myers o

OTpaHUYCHHAas 00J1acTh B
- IIPOCTPAHCTBE R"*,
Jexaniasi B CJoe
(1)t <t<t” , QyHKIHUSA
u(z,t) € C*'(w) YU ABJISIETCA B
w PELIEHUEM YpaBHEHUS
Ou(z,t) I~ Ou(z,t)

— =0.
ot P 8:6?




byner n1m  GyHKOUSA  w(z,t) aHATUTHYECKOW IO

POCTPAHCTBEHHON NIEPEMEHHON z 7
1) ma. 2) Her.

-- ITycts wT:(x,t)|a:chR”,O<t§7, S =00x(0;7), u=zt)eC*(@), v —

n 2
COMHUYHBIA ~ BEKTOp  BHENmIHEH  HOpMaiun K S,  Tu(xt) = 8“;’ H_5~9 g(ﬁ’ J
i=1 z,

n 2
T u(z,t) = — 8“((9? ) gl g(;; Y . Tlepsoii Gopmymoit [puHa s onepaTopa TEILIONPOBOAHOCTH
i=1 i

Ha3zbIBaeTcsa Gpopmyia

B " Ju(x,t) Bv(x,t)_ux ou(z,t) odt— [ olx Ou(x,t) o
" f o(z, ) Tu(z, t) dedt = f (;—6% o (,8) == =) Sf (n,t) == ds +

—|—f u(z, T) (asT)dx—f (z,0)v(x,0)dr,

2) f (03 G;xtddt fzc‘?uxt 8vxt)ddt f (’t)avg:,t)ds’
w’71 i S,

Q: 174
i

. B ov(z,t)  Oulx,t)
f (v(, ) Tu(w, t) — u(z, )T v(z, b)) dedt = f () =2 = =, 1)) ds -+
3) " d
—l—f w(z, 7)v(z,T) dx—fu(x, 0)v(z,0)dz.

Q

ITest 5. Beenem 0603HAYCHMS: w OTpaHMUEHHAS OONACTH B NMPOCTPAHCTBE R™!,
Jexamasa B Cl0o€ (ac,t)| t'<t<t" , § TpaHWUYHBIE TOYKU OOJACTH w, JICKAIIUE B CJIOE
(@)t <t<t", Q=m0 (xt)t=t, Q' MHOKECTBO TOYEK U3 @N (zt)|t=1" KOTOPBIE
SIBJISIFOTCS. BHYTPEHHUMH TOYKaMH 3TOTO MHOKECTBA B THIEPIUIOCKOCTH ¢ =", o =5UQ',
o=wuQ". Ecu u(z,t) € C*'(@)NC"(®) UB &
du(r,t) < Ou(z,t)

Tu(z,t) = 3; — 922 = f(z,1)
i=1 i

OyJIeT JIU TIPH (z,t) € & BBITIOJHEHA OI[EHKA

mlnu(m t)—T Sup |f:vt|<u(:c t)<maxu(mt + 7 sup |fa:t|

(z,t)eo (z,t)ew (z,t)eo (z,t)Ew

1) na. 2)=er.

-. Ilycts G° = (:U,t)|x€]R",t§t° , QYHKIUA u(z,t) € C*(G") B G° SBIsSETCA

n 2
pELIEHHEM YPaBHEHHS aug; ) _ 3 0 g(“;’ Y _ ( ¥ CymwecTBYIOT TaKHe KOHCTAHTHI C,>0Hqg>0,
i=1 Z,

4TO B (" BBIIIOJIHEHA OLICHKA



2 5
|ua, 1) < C (1 +]a] +[1),
Toraa B G° QYHKUMS u(z,t) OyACT
1) He 3aBUCETh OT z, 2) HE 3aBUCETH OT {, 3) MHOTOWIEHOM OTHOCHUTEJIBHO z U t.

OtBerT: 3



-. MycTh w, = (h|zeQCR,0<t<T , S =00x(0:7), u(x,t)€C2’1(cTJ), y -

€ IMHUYIHBIN BEKTOP BHEIITHEN HOpMaJu K S, Tu(z,t) Z

T

n 2
T u(z,t) = — 3“((;;’ ) gl ZE;L; Y | Bropoit gopmy:oii [prHa 1st onepatopa TeILIONPOBOIHOCTH
i=1 i

Ha3bIBaeTCs (opMyiia
fv(rc, t)Tu(z,t) dedt = f(iMM —u(z,t) dv(z, t))dxdt B fv(ac,t) 3ué§x, t) ds 4

1) % = Oz, Oz, ot s, v
—|—f w(z, ) v(z,T)dx — f (z,0)v(z,0) dz,
2) f (2,6 )d dt = fzaw ) a”a(m D gt — f a1y 225 g

3 [ (. t)Tue, 1) — ula, YT v(a, 1)) dadt = [ (ula.) 8”;‘Z’t)—a“;i’t) oz, 1)) ds +

—l—f u(z, ) v(z,T)dr — f u(z,0) v(z,0)dz.
Oreer: 3

Q
- Ilycts G = mt|m€R" 0<t<7 , uzt)€C™(G)NC'G.), CYyIIECTBYET KOHCTaHTa

M TaKasi, 4TO TPH (z,t) € G, BBIOJHEHA OLCHKA |u(z,t)| <M U B G,

Tu(z,t) = 8“;";’ H_ Zj 32;5;’ D~ fat).

byner nu npu (z,t) € G. BBIIIOJIHEHA OLICHKA
inf u(z,0) — 7 sup |f(ac, t)| < u(z,t) <supu(z,0) + 7 sup |f(x, t)| ?
z€R" (z,1)€G, zeR" (z.t)eG,

1) na. 2) =er.

3a/laHusl OTKPBITOrO THUMA (KOPOTKUI TeKCT):_

« 2 Oaiia — yKa3zaH BEpHBIN OTBET;
o (0 OamoB — yka3aH HEBEPHBIN OTBET.

BcraBbTe NPONYHICHHOEC CJI0OBO MJIM 3AKOHYIUTE OIIPEACICHUC

-. [Iyctb G° = (z, t)|ac eR"t <t , PyHKIUSA u(z,t) € C*'(G") B G° SABIACTCS
peLIEHUEM YPaBHEHUSA
du(x,t) I~ (1)

o 52 =0 M CYWECTBYCT Takas ....... C >0 , 4TO B G’ BBIIIOJIHEHA
i=1 T,

1

OLICHKAa
|u(z, t)| <C/(1+ |:U|2 + |t|)<1/2 )



o) n 82
Alyeth z e R", te R, Tu(z,t) = u(z,t) =S ua,t)
ot py azl?
DyHIAMEHTAIBHBIM  PEIICHAEM UL YPABHEHHA ....... Ha3bIBaeTCsS  (DYHKIHS

[(z,2°,t,t°) € D'(R™") .

OTBeT: TENIONPOBOIHOCTH

Cyets w = @hscQCR0<t<r , S =00x(0;7), ulzt)eC?(@) ABIACTCA

PCIICHUCM CJ'I@I[YIOHIeﬁ 3aJa4n

8“(377 t) _ zn: 3211,(:17, t) = f(.%’?t)) (ZI?, t) € L)

bByner nu BeITIONHEHA . ..

!é}%&%uw@mwﬁﬁyﬂm%@g

émﬂgw@mm+fﬁ@wmm?

0

i=1
0

t

Beenem ob6osHaueHne w = (zt|rcQCcR,0<t<7 . Ilycth (") ew,

n 92
(GYHKIUA u(zt) B w \(z,¢") SBISETCA PELICHUEM YypaBHEHUS 8“;'5)—28;(“;”5):0. Ecmn
i=1 Z,

u(z,t) € C* (@ \ (2°,¢°)) U U1 JTFOOOTO & >0 HAWAETCS w \ (z°,t") TAKOE, 4TO
f |u(x, t)| dr < e,

‘zfzo </!‘

TOT/1a B TOUKE (z°,t") QYHKUHUS u(z,t) UMEET .... OCOOEHHOCTH

I[lyctb  zeR", teR, TI(z2°tt") — ... PpCELUICHUE YpPaBHCHUS

TETJIOMPOBOJHOCTH, TOTAa PYHKITUS T(z,2°,¢,1") BBITJIIIAT CIACAYIOIIAM 00pa30M:

ot —t°) ‘x—xur

2, /w(t —t))" et At —1")

[(z,2°,t,t°) = ].



-- ITycts w, = (w,t)|x €EQCR0<t<7T , S =00x(0;7), v — CIAHUYHBIA BEKTOP

BHEIIHEH ....... K S, u(z,t) € C* (o) YAOBIETBOPSET CIACAYIOLIEH 3a1a4e:
du(x,t) I~ O’u(z,t)
- = at ) 7t € )
T le o f(@,1), (z,1) € w,
uwl) _ o upes.
v "

ITest 15. BeeeM 0603HAYCHHS: «w ... 06IACTb B POCTPAHCTBE R™*!, JIEHKAIIAS B CIIOE
(w,t)|t'<t<t”, S TpPaHUYHBIE TOYKH OOJACTH w, JEKANKE B CIOC (nt)t <t<t"

O =mN (mt)|t=t', Q' MHOKECTBO TOYEK M3 N (zt)t=t" KOTOPBIE ABJIAKOTCH

BHYTPCHHHMH TOYKAMHU 3TOI'O MHOKCCTBA B T'MIICPIINIOCKOCTH ¢ = t", o=8SuUQ, o=wUuQ”.
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3apaHua paspena 20.3 peKOMeHAYHTCA K MUCNOMb30BaHMIO NpU NpoBeAeHun
ANAarHOCTUYECKUX pPaboT C LieNibo OLeHKM OCTaTOYHbIX pe3ynbTaToOB OCBOEHUS 4AaHHOWM
AUCUMNNUHBbI (3HAaHMW, YMEHUIW, HaBbIKOB).
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