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1. Koa n HaumeHoBaHue HanpasneHus noarotosku: 01.04.01 MaTtemaTuka

2. Mpocdunb noarotoBkn: MaTtemaTuyeckue moaenu ruapoaMHaMmKn

3. KBanudumkaumsa BbinyckHuka: Maructp

4. ®opma ob6yyeHusa: O4yHasn

5. Kacheapa, oTBevawLwan 3a peanmsauuio gucuunnuibl: Kadegpa ypaBHeHUM B YaCTHbIX
NPOU3BOAHbLIX U TEOPUN BEPOATHOCTEN MaTeMaTUYeCKoro dakynbTeTa

6. CocraButenu nporpammbl: Pamnxenbray3 JleoHna BopucoBuy, kaHaupaTt ¢uU3uko-
MaTeMaTU4eCKUX HayK, AOLEHT

7. PekomeHpoBaHa: Hay4yHo-mMeTOoAMYECKMM COBETOM MaTemaTu4veckoro cpakynbTeTa
MpoTtokon Ne0500-06 ot 25.05.2023

8. YuebHbIM roa: 2024/ 2025 CemecTtp(bl): 3



9. Llenn 1 3apayum y4e6HON ANCLUUNIIUHDBI
Llenun naydyeHnss ANCUMnnHbI;

- O3HaKOMNEeHue cnywartenem C OCHOBHbIMM MEeTo4aMW WCCNeaoBaHWUs KpaeBblX U
HayanbHO-KpaeBbIX 3a4a4 AN ypaBHeHU napabonuyeckoro Tmna;

- doyHOaMeHTanbHas MOAroToBka B 06MacTM uccrnegoBaHUA 3ajad MaTtemaTU4eckon
PU3NKN, OBrageHne COBPEMEHHbIM MaTeMaTM4ecKum annapatoMm Ans  garnbHenwero
MCNONb30BaHMA B pa3HOOOpasHbIX NPUMOXEHMUSAX.

3agaym y4ebHON UCUUNNNHBI

- N3y4eHMe OCHOBHbIX (DaKTOB O Napabonmy4ecknx ypaBHEHUSIX;

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

10. MecTo y4ye6HOM AncumMnnnHbl B cTpykType OIMOIT:

Brnok 1; yactb, opmmnpyemas yyacTHMkamm obpasoBaTesnbHbIX OTHOLLEHWUNA.

[ns eé ycnewHoOro OCBOEHUA HeoOXOOUMblI 3HaHUS U YyMeHWUd, npuobpeTeHHble B
pesynbTtate oby4yeHus No NpewecTBYOLWMM (a Takke napansienbHO n3dyyaemMbiM) OUCUMMIVHAM:
MaTtemMaTU4YeckurM aHanua, KOMIMMEKCHbIN aHanus, QyHKUMoHanbHblM aHanui, anrebpa,
ypaBHEHUSA C YaCTHbIMWU MPOU3BOLHbLIMM.

OcBoeHne kypca «HavanbHO-KpaeBble 3agjaynM Ans napabonmMyeckmx ypaBHEHWUAY
HeobxoauMo Ans fanbHenLWero U3y4yeHns U uccrnegoBaHue pasnuyHbiX 3agad maTemMmaTudeckon
PU3NKN N 3ada4 ANd ypaBHEHU C YaCTHbIMU NPOU3BOAHbIMU. 3HaHWE MEeTOAO0B MCCreaoBaHUsA
Ka4yeCTBEHHbIX CBOMCTB peLleHnr napabonimyeckmx ypaBHEHUA MOXET CyLeCTBEHHO NOMOYb Npwn
MOCTPOEHNN N aHanu3e pasrMyHbiX MaTeMaTuyeckux Mogenemn, BO3HMKaLWmMX B U3NKE, XUMUW,
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 O0y4YeHMA No AucuunnuHe/Moaynio (3HaHUA, yMeHUs,
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
pewaTtb 3agayu 06BHEMOM 3HAHUA B | 3HAHUN B obnactu MatemaTu4eckom
aHanuTU4ecKoro obnactu rMAPOANHAMUKM.
Xapakrtepa, 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. dhopmynnpoBaThb 1 pellaTb CTaHgapTHbIE 3a4a4m
B COBCTBEHHOW Hay4yHO-UccrnepoBaTenbCKOM
geaTensHocTM B obnactm matemMaTuyeckomn
rmapoanHaMuKN.
MK-1.3 Vmeet 3HaTtb: Kak hopmmpoBaTb MPAaKTUYECKUA OMbIT




NPakTUYEeCKUA ONbIT | HAYYHO-UCCNEeaOBaATENbCKON AeATenbHOCTU 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  HAYYHO-
nccneaoBaTenbCkon AeaTensHoCcTM B obnactu
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 0600LeHns
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
0000LEeHNA HayyHbIX [OaHHbIX M pe3yrbTaToB
3KCMNEPMMEHTOB B MOAENsAX MaTemMaTU4ecKon
rmapoanHaMuKN.

MKB-3.2 | Ymeet 3HaTb: Kak CTpykTypupoBatb M obobwartb
CTPYKTYpPMpOBaTb W | HAyYHbIE U 3KCMEPUMEHTANbHbIE AaHHbIE, YETKO
0606waTh HayyHble | hopMynMpoBaTb M u3naraTtb Heobxoanmyto
" 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 0000Wartb HayyHble U
3KCnepuMeHTarnbHble OaHHble, YeTKO
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 nHgpopmaumn.

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 y4ebHou 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 36 36

Wtoro: 144 144

13.1. CopepxxaHue AUCUMUNIINHDbI

n/n Peanusauus
pasgena
HanmeHoBaHue pasgena OUCLMNIIUHBI C
CopepxxaHue pasgena QUCUUNnHLI
ONCUMNNUHBI NMOMOLLIbIO
OHNawH-Kypca,
QYMK*
1. Jlekuum
11 OnepaTop TennonpoBOAHOCTN. https://edu.vsu.ru/
Onepato COMNpsKeHHbIN K oneparo course/view.php?i
dopmynebl NpuHa. partop P patopy = AR
TEnsIonpoBOLHOCTMU. d=26810
dyHaameHTanbHoe —
SLIEHME MNepBas dbopmyna NpuHa.
P dyHOameHTanbHoe peLLeHne 1 ero uHTepnpeTaums.
CeolncTBa yHAaMEHTaNbHOro peLleHns
1.2 MNepBas kpaesas 3agava.
lMocTaHoBKa KpaeBbIx 3a4au
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.
AMNpPUOpPHbIE OLIEHKN . o
N OueHka peLueHus BTOPON KpaeBow 3adaym.
peLLEeHUN KpaeBbIX 3aay. - o
EQMHCTBEHHOCTL peLleHmns NepBON KpaeBon 3agayn.
TeopeMbl €AMHCTBEHHOCTH. o o
EQMHCTBEHHOCTDb peLleHns BTOPOW KpaeBon 3agayuv
1.4 AHanUTUYHOCTb peleHnin | AHaNUTUYHOCTb PELLEHUI MO NPOCTPAHCTBEHHOMN
no MPOCTPaHCTBEHHOM nepemMeHHOMN.
nepeMeHHou OueHKa aHanUTUYeCcKoro NPoaoIHKEHUS.
15 Teopembl 06 ycTpaHumon | NepBas Teopema 06 ycTpaHMMON 0COBEHHOCTH.
0COBEHHOCTH BTopas Teopema 06 ycTpaHMMOn 0COBEHHOCTH.
1.6 MocTpoeHune pelleHmns
dopmanbHoe NOCTpoeHne pelleHus 3agadum Kowu.
3agayn Kowim npu nomoLLm
Teopewma cyLiecTBoBaHUS.
npeobpasoBaHusa Pypbe
1.7 MNoannNUNTUYHOCTb
Teopema O rMnosNNMNTUYHOCTH.
onepaTopa
Teopema 0 eAMHCTBEHHOCTM 0606LLEHHOrO peLleHuns.
TENIONPOBOAHOCTHU
2. MpakTunyeckune 3aHATUA
2.1 MpencTtasnenne pewennii ¢ | O6beMHbIM TEMNOBOW NOTEHUMan. https://edu.vsu.ru/
NMOMOLLIbIO MOTEHLMATOB. TennosoK noTeHuman NpPocToro Crios. course/view.php?i
BeckoHeyHas TennoBon NnoTeHUman OBOWHOIO Crnosi. d=26810
andhdepeHumMpyemMocTb Teopema o 6GeckoHeuyHon andbdepeHUnpyemMocTm
peLlueHnin peLleHni.
2.2 MpuHUMN Makcumyma B
v JlemMa 06 oLieHKax peLLeHnsi CBEPXY 1 CHU3Y.
HeorpaHu4eHHoW obnacTu. o
- MpuHUMN MakcuMyma B HEOrpaHWYeHHOW obnactu
Ctporui npyHUmn N
CTtporui npuHUMN MakcuMmyma
MakcuMyma
2.3 OueHka pelleHUA HeOoOHOPOAHOro ypaBHEHUS B
OueHKM peLueHni orpaHu4eHHon obnacTu.
HeoOHOPOAHbIX ypaBHeHnn | OueHka pelleHM HeoOHOPOAHbIX YpaBHEHWA B
HeorpaHMyeHHbIX 0bnacTax.
2.4 AnNpUopHbIE OLEHKN OueHka pelueHus 3agaymn Kowmn.

peweHnn 3agaymn Kowww.
Teopema eguMHCTBEHHOCTH
ansa 3agaydun Kowwm.
Crabununsaums peleHumn

EanHcTBEHHOCTL pewleHna 3agadn Kowwu.
Crabunusauus pewieHus gnsi orpaHn4eHHon obnacTu.
Crabunusaumsi  pelweHnss Onsi  HeorpaHU4eHHOM
obnactu.



https://edu.vsu.ru/course/view.php?id=26810
https://edu.vsu.ru/course/view.php?id=26810
https://edu.vsu.ru/course/view.php?id=26810
https://edu.vsu.ru/course/view.php?id=26810
https://edu.vsu.ru/course/view.php?id=26810
https://edu.vsu.ru/course/view.php?id=26810

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) AUCUUMNNUHBI 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
€ANHCTBEHHOCTMU.

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 OOyYalLWMXCA NO OCBOEHUK AUCLUNIIUHDbI:
lMpenogaBaHve AUCUMNAWHBLI 3aKMYaeTCsa B YTEHUM fNeKUuun M NpoBedeHUUM NpaKTU4eCKnx
3aHATUN. Ha nekuuax pacckasblBaeTca TeopeTUdecKUin matepuarn, Ha MpakTUYeCcKUX 3aHATUAX
peLlatoTcs npMMepsbl No TeopeTUyeckoMy Matepuany, NPOYNTaHHOMY Ha JNTEKLMSIX.

Mpn mn3ydeHun Kypca «HavanbHO-KpaeBble 3adayn Ang napabonuyecknx ypaBHEHUN»
oby4yarowmmca cnegyet BHAMATENbHO CNyLaTbh U KOHCMEKTMPOBaTb Matepuars, usnaraemblin Ha
ayauToOpHbIX 3aHATUAX. [Ona ero nNoHMMaHuWs U KavyeCTBEHHOro YCBOEeHWa obydatowmmcs
pekomMeHayeTca criegytowasi nocrneaoBaTesibHOCTb 4eNCTBUN.

1. lMocne kaxgon nekuumn CTydeHTam pekoMeHayeTcs nogpobHo pasobpaTb NpOYUTaHHbIV
TeopeTU4ecknn martepmars, BblydUTb BCe onpegenieHMss U (OOPMYSIMPOBKN TEOopeM,
pa3obpaTb NpuMepbl, peLleHHbIe Ha nekuun. MNepen cneayowen nekumen odbasaTenbHo
NOBTOPUTb MaTepuan npegbiayLien nexkumm.

2. MNepen npakTnyeckum 3aHATUEM 06A3aTeNbHO NOBTOPUTL NEKLMOHHbIN MaTepuan. Nocne
NPaKTU4ECKOro 3aHATUS elle pa3 pas3obpaTb pelleHHble Ha 3TOM 3aHATUM MpUMEpHI,
nocrie npuUcTynUTb K BbIMNOSIHEHWIO JOMAaLUHEero 3agaHus. Ecnu npu peweHnn npumepos,
3aaHHbIX Ha [JOM, BO3HMKAKT BOMpPOCbl, 06s3aTenbHO 3ajaTb Ha cnegylowem
NPaKTUYECKOM 3aHATUM UM B NPUCYTCTBYIOLLNIA Yac npenofaBaTento.

3. lNpun noarotoBKe K NPaKTUYECKMM 3aHATUSM MOBTOPUTb OCHOBHbIE MOHATUSA MO TemMaw,
n3yuntb npumepbl. Pelwass 3agauun, npeaBapuTeNlbHO MOHATb, KaKOW TeopeTU4ecKuin
MaTtepuan HyXXHO Mcnonb3oBaTb. HamMeTuTb nNnaH pelweHus, nonpoboBaTb HA ero OCHOBE
pewnTb nabopaTopHble 3ada4n.

OcBoeHve gucuMnivMHbl  NpeanonaraeT He Tonbko obsaA3aTtenbHoe  nocelleHne
obyyaroLmnmMes ayauTopHbIX 3aHATUIA (NEKUUIN U NPAKTUYECKUX 3aHATUIN) U akTUBHYIO paboTy Ha
HUX, HO N CaMOCTOATENbHYI Y4ebHYI0 OeATEeNbHOCTb B CEMECTPax, Ha KOTOpYyK OTBOAMTCS 64
4Yacos.

CamoctoaTenbHass ydebHaa [eATenbHOCTb CTYAEHTOB MO AucuunivHe «HavanbHo-
KpaeBble 3adayv Ans napabonuMyeckux ypaBHEHUN» npegnonaraet U3yvyeHume pekomMeHOyemown
npenogasaTenemM nurepaTypbl N0 BONPOCaM NEKUMOHHBIX U MPaKTUYECKUX 3aHATUIN (NpuBeaEHbI
BbllUE), CaMOCTOATESIbHOE OCBOEHME TMOHATMMHOINO annapata M NnoaroToBKY K TEeKyLUM
aTTectaumam (KOnmokBMymam 1 BbIMOSHEHMIO NPaKTUYECKNX 3a4aHnin) (MPUMeEpPbI CM. HUXE).

Bonpocbl NEKUMOHHBLIX M MNPaKTUY4EeCKMX 3aHATUIN 0bOCyXOalTca Ha 3aHATMSX B Buae
YCTHOrO onpoca — WHAMBMAYanbHOro M pPOHTanbHOro. pu noaroToBke K NEKUMOHHBbIM U
NPaKTUYECKNM 3aHATUA obydaloLmMmcsa BaXHO MOMHUTb, YTO UX 3agadva, OTBeYas Ha OCHOBHbIE
BOMPOChHI NnaHa 3aHATUA 1 JONOSNTHUTENbHbBIE BONPOCHI NpenogaBaTens, Noka3aTb CBOW 3HAHUA U
Kpyro3op, yMeHue normyeckn noctpouTb OTBET, BriageHne MaTemMaTuyecknm annapaTtomM U UHbIe
KOMMYHVKATUBHbIE HaBblKM, YyMEHME OTCTamBaTb CBOK NpodeccMoHanbHylo nosuvuuio. B xope
YCTHOrO Onpoca BbISBNSATCA AeTanu, KOTopble MO KakMM-TO MpUYMHAM  OKasanucb




HeJOCTaTOYHO OCMBICIIEHHBIMU CTyAEeHTaMn B xode Yy4ebHbiXx 3aHATMW. Tem cambiM Onpoc
BbINOSTHAET BaXkHeWLwme obyyatoLyto, pa3BMBaloLLYIO U KOPPEKTUPYIOLLYI0 (OYHKUUKU, NO3BONSET
CTygeHTaMm YyyecTb HegopaboTkm un wusbexaTb WX NpU  NOArOTOBKE K MNPOMEXYTOYHbIM
atTecTauusam (3 ceMecTp — 3K3aMeH)

Bce BbinonHsemble CTygeHTaMuM CaMOCTOATENbHO 3afaHusA (BbINOSIHEHUE KOHTPOJSIbHOM
paboTbl M NpaKTMYECKUX 3afaHuKn) noanexar nocneaylwen npoBepke npenofaBaTenem.
PesynbTaTthl TekywuMx aTTecTtauuMm Yy4duTbliBaOTCA npenogaBatenemM npu  MpoBeaeHun
NPOMEXYyTOYHOW aTTecTauumn (3 cemecTp — 9K3aMeH).

15. NepeyeHb OCHOBHOM M AOMONIHUTENBLHOW NUTepaTypbl, PeCYpPCOB UHTEPHET,
Heo6X0AMMbIX AN OCBOEHUA AUCLUNIIUHbI

Ne n/n MIcToYHUK
CabutoB K.b. YpaBHeHuss matematumdeckon cdumsukm / K.b. CabutoB. — M.: dusmarnur, 2013. —
1 352 c. . /I «YHuBepcutetckas 6ubnuoTteka onliney»: anekTpoHHO-6MbnuoTteyHasa cucrema.. —
URL: http://biblioclub.ru

0) gononHuTenLHasa nuTepaTypa:

Ne n/n McTouHMK
Mywko A.B. YpaBHeHnss maTemaTmndeckon ouanku : y4eb. nocobue / A.B. Mywko, A.[. baes,
1 A.C. PsabeHko; BopoHex. roc. yH-T. — Boponex : UINL BI'Y, 2011. - 520 c. —

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

Bnagnvmnpoe B.C. COOpHWMK 3agjay no ypaBHeHWsAM matemaTtudeckon duaukm / B.C.
2 Bnagumupos, B.M. Muxannos, Muxannosa T.B., WabyHnH M.N. — M: ®dusmatnut, 2016. — 512
c. /| AnekTpoHHO-6nbnuoteyHas cuctema «Jlanb». — URL: https://e.lanbook.com/

KapueBckuin M.M. Jlekumn no ypaBHeHuMsAM MaTemaTtudeckon cuamkm / M.M. KapueBckuin. —
3 CI6: UspatenbctBo «JlaHb», 2016. — 164 c. // QnekTpoHHO-0MbnnoTeyHast cuctema «JlaHb». —
URL: https://e.lanbook.com/

KapueBckun M.M. YpaBHeHUs1 maTemaTudeckon uankn. JononHuTesnbHble rmaBbl: YuyebHoe
4 nocobue / M.M. Kapuesckun, NMaenosa M. ®. — CI16: M3gatenbctBo «JlaHby», 2021. — 276 c. //
OneKkTpoHHO-6nbnunoteyHasa cuctema «JlaHb». — URL: https://e.lanbook.com/

B) MHOPMAaLMOHHbIE 3NIEKTPOHHO-06pa3oBaTesibHble pecypchl (ouLmanbHble pecypchbl MHTEPHET)*:

Ne n/n Pecypc

1 http://feqworld.ipmnet.ru — MHTepHeT-NopTan, NOCBALLEHHbIN YPaBHEHUAM 1 METOA4AM WX
peLeHnn

2 http://www.lib.vsu.ru - anekTpoHHbIV kaTtanor 3HB BI'Y

3 http://www.kuchp.ru — anekTpoHHbIN canT kadeapbl ypaBHEHUI B YaCTHbIX NPOU3BOAHbLIX U
TEOpWM BEPOATHOCTEN, HA KOTOPOM pa3MeLLeHbl MeToANYecKMe usgaHus

4 OBC «YHuBepcuteTckas 6ubnmoTeka oHNamH»

5 OBC «JlaHb»

16. MNepeyveHb y4eOHO-MeTOaQNYECKOrO obecnevyeHns Ans CaMoOCTOATEeNbHON paboTbl

Ne n/n McTOYHUK
Bnagnmunpoe B.C. C6opHuMK 3agad no ypaBHeHMAM maTtemaTtudeckon comsmkm / B.C.
1 Bnagvmupos, B.l. Muxannos, Muxannoea T.B., labyHuH M.UN. — M: ®uamatnut, 2016. — 512

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

Oepesuny W.B. MNMpaktukym no ypaBHeHWsM matematuyeckon dwmsuku / U. B. Oepesudy. — Cl16:
2 N3patenbctBO «JlaHb», 2017. — 428 c. // QnekTpoHHO-0MbnnoTteyHas cuctema «Jlanb». — URL:
https://e.lanbook.com/

Mywko A.B. Knaccudwukaums auddepeHumanbHbiX YypaBHEHUA C YaCTHBIMU MPOU3BOOHBLIMMN.
3 lMocTaHOBKa OCHOBHbIX 3agady matematudeckon cwmsvkm / A.B. nmywko, A.C. Pabenko. —
Boponex: N[ BI'Y, 2018. — 33 c. — URL:http://www.kuchp.ru

Mywko A.B. lNMpakTnyeckue 3aHATMA No Knaccudpukauumn guddepeHumanbHbiX YypaBHEHUA C
4 YacTHbIMK npousBoaHbiMu / A.B. Tnywko, A.C. PabeHko. — Boponex: [ BIY, 2018. — 38 c. —
URL:http://www.kuchp.ru

Mywko A.B. Knaccudukaums audpdepeHumanbHblX YpaBHEHUIA C YACTHbIMU MPOU3BOAHBLIMM.
5 [MocTaHOBKa OCHOBHbIX 3ajay MaTtemaTtudeckon usmkm / A.B. nywko, A.C. PabeHko. —
Boponex: N[ BI'Y, 2018. — 33 c. — URL: http://www.kuchp.ru

Mywko A.B. lNMpakTnyeckue 3aHATMA No Knaccudpumkauumn guddepeHumanbHbiX YpaBHEHUA C
yacTHbIMK npoussoaHbiMu / A.B. Mywko, A.C. PabeHko. — BopoHex: N[O BI'Y, 2018. — 38 c. —
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URL.: http://www.kuchp.ru

Mywko A.B. dudpdepeHumnansHblie ypaBHEHUSA C YAaCTHLIMU NPOM3BOAHBIMY runepbonuyeckoro
7 n napabonuyeckoro Tunos / A.B. Nywko, E.A. JlornHosa, C.A. TkaueBa. — BopoHex: N[ BI'Y,
2019. — 80 c. — URL: http://www.kuchp.ru

17. OGpasoBaTesfibHble TEeXHONOrMu, Ucnosibdyemble Npu peanusauum y4eoOHoOMn
OUCUMNIUHBbI, BK/OYas AUCTaHUMOHHble obpasoBaTtenbHble TexHonoruu (OOT,
3neKTpoHHoe obyyeHue (30), cmewaHHOe OGy4eHune):

MepeyveHb Heobxoammoro nporpammHoro obecneveHus: 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 ¢popmyn)), Maxima, Total Commander, WinDjView, Foxit Reader, 7-
Zip, Mozilla Firefox.

18. MaTepuanbHoO-TexHU4Yeckoe obecneyeHMe AUCUMNINUHBLIE: Y4yebHaa ayautopua ans

NpoBedeHUss 3aHATUA  NEeKUMOHHOr0 WM CEMWMHAPCKOro Tuna, TeKywero KOHTpona wu

npomexyTtoyHon attectauumn (394018, r. BopoHex, nnowaab YHuBepcutetckas, A. 1, nom. ).

CneumnanusnpoBaHHasa mebernb.

19. OueHo4HbIe cpeacTBa ANA NPoOBeAEeHUA TEKYLWEeNn U NPOMEXYTOYHOMN aTTecTauum
Mopsagok oueHkn ocBoeHust obyyarwmMmucsa yd4ebHoro wmatepuana onpegensieTcd

cogepXxaHuem cregyrwmx pasgenos AUCUUNIINHLI:

HavnmeHoBaHue WHankaTop(bl
rll\}gn pasferna ANCLMMINHBI KOI\:II'I;'((EI'AI')GH ﬂOCTVI)KerlSIﬂ) OueHouHble cpescTsa
(moayns) 4 KoMMeTeHumMmn
do MouHa. MK-1.1, NK 1.2,
11 d>sz“an|)\l/|neleTaFJ)1I1:oe MK-1, MK-1.3, MNMKB- TecToBble 3agaHNs, KOHTPOIbHas paboTa,
: MKB-3 3.1, MKB-3.2, nepeyeHb BOMPOCOB K 3K3aMeHy
pelwieHne MKB-3.3
lMocTaHoBKa KpaeBbix MK-1.1, MK 1.2,
1.2 3afauy 1 3agauu Koww. MK-1, MK-1.3, MNMKB- TecToBble 3agaHus, KOHTponbHasA paboTa,
' MpuHUMN Makcumyma B MKB-3 3.1, MKB-3.2, nepeyeHb BOMPOCOB K 3K3aMeHy
orpaHu4eHHol obnacTu [MKB-3.3
AnNpUopHbIEe OLEHKN MK-1.1, MK 1.2,
1.3 peLIeHwii KpaeBbIX MK-1, MK-1.3, MNMKB- TecToBble 3agaHNs, KOHTPOsbHas paboTa,
' 3agad. Teopemsbl MKB-3 3.1, MKB-3.2, nepeyeHb BOMPOCOB K 9K3aMeHy
€MHCTBEHHOCTU. MKB-3.3
AHanMTMYHOCTb MK-1.1, MK 1.2,
14 peLleHwii no MK-1, MK-1.3, MNMKB- TecToBble 3agaHNs, KOHTPOsbHas paboTa,
: NPOCTPaHCTBEHHOW MKB-3 3.1, MKB-3.2, nepeyeHb BOMPOCOB K 3K3aMeHy
nepeMeHHoii MKB-3.3
15 yCTFF))aHVIMOVI MK-1, MK-1.3, MNMKB- TecToBble 3aaHNs, KOHTPONbHasA paboTa,
' MKB-3 3.1, MKB-3.2, nepeyeHb BOMPOCOB K 9K3aMeHy
0cobGeHHOoCTH MKB-3.3
nOCTpoeHMe peweHuna MK-1.1, NK 1.2,
16 3afaun Kowwm npu MK-1, MK-1.3, NMKB- TecToBble 3agaHNs, KOHTPOrbHas paboTa,
’ NOMOoLLM MKB-3 3.1, MNMKB-3.2, nepeyeHb BOMPOCOB K 3K3aMeHy
npeobpaszoBaHusa Pypbe MKB-3.3
r MK-1.1, NK 1.2,
17 mnogggpmg:g;:ocm MK-1, MK-1.3, MNMKB- TecToBble 3aaHNs, KOHTPOSbHas paboTa,
' MKB-3 3.1, MKB-3.2, nepeyeHb BOMPOCOB K 9K3aMeHy
TENNonpoBOAHOCTU MKB-3.3
MpenctaBneHne
peLLIeHl/II7I C nomMmoubo MK-1.1, NK 1.2,
21 noTeHunanos. MK-1, MK-1.3, NMKB- TecToBble 3aAaHNs, KOHTPOrbHas paboTa,
’ BeckoHeuHas MKB-3 3.1, MNMKB-3.2, nepeyeHb BOMPOCOB K 3K3aMeHy
AndbdepeHLMpyemMocTb [MKB-3.3
peLueHni
MpuHUMN Makcumyma B MK-1.1, NK 1.2,
29 HeorpaHn4eHHow MK-1, MK-1.3, NMKB- TecToBble 3a4aHNs, KOHTPOSbHas paboTa,
' obnactu. Ctporui MKB-3 3.1, MKB-3.2, nepeyeHb BOMPOCOB K 9K3aMeHy
NPUHLMN MakcuMyma MKB-3.33
OueHKM peLueHni MNK-1 MK-1.1, TIK 1.2, T 6
23 -1, MK-1.3. MKB- €CTOBble 3afjaHus, KOHTponbHas paboTa,
HEeo4HOPOAHbIX MKB-3 31 MNKB-3.2 nepevyeHb BONPOCOB K 9K3aMeHY
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HaumeHoBaHue UHankaTop(bl
nh}i pasaena AVCLMNIIMHI Kovx:lnﬂ?;;aH ,EI,OCTVI)KeHlSIﬂ) OueHouHble cpeAcTsa
(mogyns) 4 KoMneTeHumn
ypaBHeHui MKB-3.3
AMpPUOpPHbIE OLEHKM
peweHnn 3agaym Kowwmw.
Teopewma mict, | Pkds ks | T 6
-1, -1.3, - €CTOBble 3afjaHusl, KOHTponbHas paboTa,
24 GAMHCTBEHHOCTW ANA MKB-3 3.1, MKB-3.2, nepeyvyeHb BOMPOCOB K 9K3aMeHyY
3apayum Kowun. MKB-3.3
Crabunusaums '
peLlueHnin
OueHKM Npon3BOAHbIX MK-1.1, MK 1.2,
o MK-1, MK-1.3, MNMKB- TecToBble 3agaHns, KOHTPOsbHas paboTa,
25 peLleHnn ypaBHeH s MKB-3 3.1, MKB-3.2, nepeyeHb BOMPOCOB K 3K3aMeHy
TEnnonpoBOAHOCTY 3
MKB-3.3
MK-1.1, MK 1.2,
MK-1, MK-1.3, MNMKB- TecToBble 3agaHus, KOHTpOsbHas paborTa,
2.6 Teopema Jlnysunns MKB-3 3.1, MKB-3.2, nepevyeHb BONPOCOB K 9K3aMeHy
MKB-3.3
MK-1.1, MK 1.2,
27 KomnakTHoCTb MK-1, MK-1.3, MNMKB- TecToBble 3agaHNs, KOHTPOsbHas paboTa,
' ceMencTBa peLleHnn MKB-3 3.1, MKB-3.2, nepeyeHb BOMPOCOB K 3K3aMeHy
MKB-3.3
MmagkocTb 06BbEMHbIX AKAA. K 1.2
NnoTeHLUManos. -1.1, &
MK-1, MK-1.3, MNMKB- TecToBble 3agaHNs, KOHTPOsbHas paboTa,
2.8 | ObobLuerHOE pellieHie MKB-3 3.1, MKB-3.2, nepeyeHb BOMPOCOB K 3K3aMeHy
ONsl ypaBHEHUS MKB-3.3
TENNonpoBOAHOCTU
MpomexyTouHas arrecraums [MepeyeHb BONPOCOB K 3K3aMeHY
dopma KOHTpOns - Jk3ameH

20. TunoBble OLEHOYHbIE CpeacTBa U MeToAMYecKne martepuanbl, onpeaensiowme
npoueaypbl oLeHUBaHUsA

20.1. TekyWw MM KOHTPOSb YCNeBaeMocTun

KoHTponb ycneBaemMocTV MO AUCLMMIIMHE OCYLIECTBNSETCA C MOMOLLBK CrieayoLwmx
OLEHOYHbIX CPeacCTB:

MpumepHbIN NepeYeHb TECTOBbIX 3agaHUN

1. MycTb z€R", t>0, T — onepaTop TennonposogHocTU. OnepaTop TENNONPOBOLHOCTHU
OEeNCTBYET Ha PYHKUMIO u(z,t) Crneayrowmnm obpasom:

_ ou(r,t) < O u(m, 1) . 6) Tu(z,t)— 0 u(w,t) B i 0 u(m,t) . B) Tu(ni) = z": 0 u(x,t) .

a) Tu(x,t) - - - -
8t i=1 8xf 8t2 i=1 al’j i=1 33372
2.TyCTb w = (,t)z€QCR,0<t<T , uzt)€C*(w)NC"@), B w,
8 n 82
gy - QD) Pulet)
ot pay 81:5

N B TOYKe (2°,¢") € w_ (PYHKUMA u(z,t) OCTUraeT HanborbLlee U HammeHbllee 3HaveHne. byaet
NN NpW (z,t) € w, BBINONTHEHO PABEHCTBO u(z,t) = u(a’,t") ?
a)pa. 6)Her.
3. llyctb w orpaHMyeHHass obnactb B NpPOCTpaHCTBE R, nexawasa B crnoe
(a;,t)| t'<t<t" , PYHKUMS u(z,t) € C*'(w) N ABMSAETCH B w peLleHneM ypaBHEHUS
Ou(z,t) i O’u(z,t)
ot P 8:5?
bynet nu yHKUNA u(z,t) aHANUTUYECKOW NO NPOCTPAHCTBEHHOW NEPEMEHHON » ?
a)pga. 0)Her.




4. Tlyctb w_= (a;,t)|a; EQCR,0<t<T , S =00x(0;7), wzt)eC* (@), v — €OUHWUYHBIN
y n 9 ) n 9
BEKTOp BHelUHell HopMmanu K S, Tu(x,t):M—ZM, T u(z,t) = — "(I’t)—z uznt)
T at i=1 8;1:5 8t i=1 a[l)j
MepBon hopmynon 'puHa ona onepaTtopa TennonpoBOgHOCTM HasbiBaeTca hopmyna

B " Ou(x,t) Bv(x,t)iux ov(z,t) wdt — [ oz Ou(z,t)
" f o(z,t)Tu(z, t) dedt = f (;—&E Sl )= dedt f ()= ds +

w, = i i S,

+f u(z, ) (IT)dI*f (z,0) v(z,0) dz,

Q
dvxt Ou(z,t) dv(z,t) ov(z,t)
§) 0y d dt = dxdt — 1 " ds,
) f e ‘[; oz, !<x> v °

Ov(z,t)  Ou(x,t)
ov ov

) f (v(@, t)Tu(w, t) — u(z, )T v(z, b)) dedt = f (u(z, 1)
B) S,

+f u(z, ) v(z,T) dx—fu(a:, 0) v(z,0) dz.

Q

v(z,t))ds +

5. BBegem o6o3HayeHus: w orpaHuveHHas obracTb B MpocTpaHcTBe R'"', nexawas B
cnoe  (zt)|t' <t<t’ , S rpaHMdHble ToukM 0BrmacT w, nexawme B crnoe (wt)|t <t<t”
Q=wn (m,t)|t:t’ , Q" MHOXECTBO TOYeK U3 &N (:c,t)|t:t” KOTopble ABNATCA BHYTPEHHUMU
TOYKaMM 3TOFO MHOXecTBa B runepnsiockoctn t=t", o=5SUQ’, w=wuQ”. Ecnu

u(z,t) € N*(@)NC° (@) NB @
ou(r,t) < 0*u(w,t)
ot pary dazf
OyneTt nu Npu (z,t) € @ BbINOJSIHEHA OLEHKa

Tu(z,t) =

= f(I,t)

f(z, t)| <wu(z,t) < max u(z,t) + 7 sup

(z,t)ex (z,t)Ew

fla,t)|?

min u(z,t) — 7 sup
(z,t)eo (z,t)ew

a)pa. 6)Her.
6. MNyctb G° = (:c,t)|:ceR",t§t“ , (PYHKUMSA  u(z,t) € C*'(G") B G° SABNSETCA peLleHneEM

u(z,t) & O*u(m,t)
ot Py Z‘)a:f

YpaBHEeHUdA =0 W CYLWLeCTBYIOT TaKuMe KOHCTaHThbI C'1>O M ¢g>0, yTo B G’

BbINOJSIHEHA OLEHKa
Ju(z, 0] < €, +|af -+,
Toraa B G° (pyHKUMSA wu(z,t) Byoet
a) He 3aBuceTb OT z, 6) He 3aBUCETbL OT ¢, B) MHOIOYSIEHOM OTHOCUTENBLHO z WU t.
7. Tlyctb w = (x,t)|x€QCR”,O<t§T , S =00x(0;7), u(z,t)eC* (@), v — €OUHUYHBIN

n 2 n 2
BEKTOp BHelUHel Hopmanu K S, Tu(z,t) = Mfzw, Tz t) = — 245D —Za uz,t)
’ ot i=1 3:1:5 ot i=1 al"iz
BTopon dopmyrnon N'puHa ons oneparopa TennonpoBOAHOCTU HasbiBaeTca oopmyna
" Ju(x,t) Ov(z,t) Ov(z,t) Ou(z,t)
)T u(z, t) dodt = o T (, t) =) dadt — ) ———L ds +
fv(x VTu(z,t) dz f([zl 9z B2 u(z,t) Y ) dx fv(x ) Y s
a) w, w, i i S,
+f w(z, 7)v(z, T)dl’*f u(z,0) v(z,0)dz,
Q

n

6) —fu(m )2820 dndf — fzt‘?u:rt 6v‘:;‘t)d g f e 7t)8v(3c,t)d8’

i1 ov

Ov(z,t)  Ou(x,?)
ov ov

| f (v(, t)Tu(w, t) — u(z, )T v(z, b)) dedt = f (u(z,1) (z,t))ds +
B) « s,

+f uw(z, ) v(z,T) dxffu(x, 0) v(z,0) dz.

Q Q



8. Nyctb G = (a:,t)|$E]R”,O<t§T . u(xt) € C*(G)NC'(G), CyWecTByeT KOHCTaHTa M
TaKas, 4To Npy (z,¢) € G BbINOMHEHA OUEHKA |u(z,t)| <M M B G,

du(z,t) I~ O u(x,t)

Tu(a,t) = ot oz?
i=1 i

= f(z,t).

Bynet nu npu (z,¢) € G BbINONHEHa oLeHKa
inf w(z,0)— 7 sup |f(x t) | < u(z,t) <supu($ 0)+ 7 sup |f z,t) |

zeR" (z,t)€G, (z,t)EG,
a)pa. 6)Her.
9. MNyctb G° = (x,t)|x€R",t§t“ , OYHKUMSA  w(z,t) € C*'(G") B G° SABNSETCA peLleHneM
0 t " 9° t
ypaBHEHWS “gi )—Z g(i’ ) —0 W CyWeCTBYIOT TakMe KOHCTaHTHI C.>0 U ¢>0, 4yTo B G°
i=1 z,
BbINOJSIHEHA OLIEHKA

|u(x, t)| <C/(1+ |x|2 + |t|)q/z ’
Toraa B G° OYHKUMS u(z,t) ByOAeT MHOrOUNeHOM OTHOCUTENBHO z U ¢ CTENeHb He Bbille
a) ¢, 6)1d, B)

: Ou(z,t)
10. MycTb zeR", teR, Tu(z,t)= us, Z . ®yHOoameHTanbHbIM pelleHnemM ans

=1

ypaBHEHMS1 TENNONPOBOAHOCTM Ha3blBaeTCS beHKLl,I/IFI P(x,x“,t,tU) € D'(R"') Takasi, YTo

a) TT(z,2",t,t°) =0, ©) TT(x,2°t,t°) = T(z,2°,t,t°), B) TT(z,2°,t,t") = 8(z —a°,t —t°).
11. Tlyctb w = (ac,t)|a: EQCR,0<t<T , S =00x(0;7), u(zt)eC* (@) W BbINONHEHbI
paBeHCcTBa
Ou(x,t L 0%z, t
oy 822 ) fo). @) e w,
() = 0,(z,) € 5.
ByneTt nu BbINonHeHa oueHka

f(i(%;,t))z + u(z,1)) dedt + {uz(:v,t“) dr <

< K@) [ v(2,0) do + [ f(x,1) dvdt])?

Q w
i“

a)pa. 6)Her.
12. Beegem obosHaveHne w = (x,t)|:L’EQCR"',0<t§T Myctb (2°,¢") , PYHKUMSA u(z,?)

n 2
B w \(2"1") SIBNSIETCS PELUEHNEM YpPaBHEHMS] 8“;’” *Za ;(f’t) =0. Ecnm w(z,t) € C*'(@ \ (a°,t°)) 1
i=1 z,

Aansa moboro = >0 Hangetcs w_\ (z°,¢’) Takoe, 4To
f |u(x, t)| dr < e,
lo—ry<]
Torga B Touke (z°,t°) PYHKUUSA u(z,t) UMeeT
a) yCTpaHUMy 0COBEeHHOCTb, 6) He yCTpaHMMyo 0COBEHHOCTb.
13. Myctb zeR", teR, TI(z,2°tt") — PyHOAMeHTanbHOe pelleHne YypaBHEHUS

TEnnonpoBOAHOCTU, Toraa PYHKUMSA T(z,z°.tt°) BbIMMAAUT CreayroLmMmMm obpasom:

2 2

ot —t°) ‘I—IO 0

expl— 0) I'(z,2°,t,t") = exp| ‘x—x

1
@t — "))’ g 4@—*9’ T ey 4@—ﬁﬂ'

a) I(z,2°,t,t") =



! m[fh_fm.

@prwip At ")

14. TlycTb w_= (a:,t)|$EQCR”,O<t§T , S =09x%(0;7), v — €ONHUYHbBIA BEKTOP BHELLHEN

B) I'(z,2°,t,t") =

HOpManu K S, w(z,t) € C*'(©) W BbINOMHEHbI paBEeHCTBa
du(w,t) = Ou(z,t)

- = vtv 7t € )
b e = i) e,
@@ﬁzamﬂe&
ov

ByneTt nu BbINonHeHa oueHka

f (i (M)2 + w(z,1)) devdt + f v ) do <

”) i=1 8x7
“o

<K@ w(@,0) de+ [ f*(x,t)dudt]?

Q w
!

a)pa. 6)Her.
15. BBegem obo3HayeHusi: w orpaHudeHHas obnacTb B MpocTpaHcTBe R, nexauias B
crnoe (a:,t)| t'<t<t” , S TpaHW4Hble TOYKM obracTm w, nexawue B Crioe (a:,t)| th<t<t",

0

Q=N (m,t)|t:t’ , 9" MHOXeCTBO TOYeK U3 wn (:v,t)|t:t” KOTOpble ABNAKTCA BHYTPEHHUMMU

TOYKaMM 3TOrO0 MHOXEeCTBa B MUNEPMNSIOCKOCTN t=t", o=SUQ', o=wuQ”. lycTb 3agaHa
nocnefoBaTtenbHOCTb u (z,t) , Takas 4To Anga moboro m u (z,t) e N*'(@)NC' (@) B &

du,, (z,1) i 82um(m, t) 0
ot S oo
N3BeCcTHO, YTO u(z,t) pPABHOMEPHbIV Npeaen Ha & PYHKUMA v (z,t), TOFAA B @
ou(z,t) I~ Ou(,t) ou(w,t) < 0u(w,t) du(w,t) < Ou(x,t)
a - — <0, © L '~ =0, B) —2-> ——"2>0.
) ot Z:; oz’ ) ot Z‘ oz’ ) ot ; oz’

16. TlycTb w = (x,t)|:cchR",o<tgr , S =00x(0;7), u(z,t)eC* (@), v — €ANHUYHBIN

BEKTOp BHellHel Hopmamn K S, [(z2’tt’) — dyHOAMEHTanbHoe pelleHne ypaBHEeHUs

TENNONpoBOoAHOCTU, TOrAa €CIMM B w_

TO ANA (2°,t") € w_ NONy4yaem, 4YTo

du(z,t) O(@",z,1"1)

a) u(z’,t") = ‘!‘F(mo,x,t”,t)dxdt—I—!(F(xo,x,to,t) o o u(z,t))ds ,
or(2",z,t°,t)
u(x’,t") = fl"(a:“,:z:,t“,t)f(m, t) dzdt + f(l"(:vo,:zj, 1) Qula,t) _ u(z,t))ds +
6) wg S, ov ov

t

—|—fu(:v,0)F($0,x,t0,O)d:1:,
Q

ol (2’ 2,1t
B) u(z’,t’) = f(F(xU,x,tU,t) 8U£§$7t) — ( 3 )u(x,t))ds+fu(1’,0)f‘(x°,:v,t0,0)dx.
v v

S, Q

17. Tlyctb w = (a:,t)|a: EQCR,0<t<T , S =00x(0;7), u(zt)eC* (@) W BbINONHEHbI
paBeHCcTBa




Torga npu ¢’ < 7 Bceraa 6yaeT BbINOMHEHa OLEHKa
a) fu2(x,t0) dr = fu2(:v,0) dr, ©) fu2(x,t0) dz > fuZ(m,O) dr, B) fuz(:z:,to) dx Squ(:z:,O) dz .
Q Q

Q Q Q Q

18. Beegem 0603Ha4YeHNs: w orpaHuMyeHHas obnactb B NpocTpaHCcTBe R"', nexawiasi B
cnoe  (zt)|t' <t<t’ , S rpaHMdHble ToukM oBrmacT w, nexawme B croe (wt)|t <t<t”
Q=N (x,t)|t:t’ , 9" MHOXeCTBO TOYeK U3 wn (:c,t)|t:t” KOTOpble ABNAKTCA BHYTPEHHUMU

TOYKaMM 3TOr0 MHOXECTBA B TMMNEPNNOCKOCTU t=t", o=85UQ , o=wuQ”. lycTb 3agaHa
nocrneaoBartenbHoCTb u (z,t) , Takas 4yTo Anga moboro m u (z,t) e N*(@)NC' (@) B &

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

P

ot ey 8:1:[2
/13BECTHO, YTO w(z,t) PABHOMEPHbI NMPEAen Ha o MocnefoBaTenbHOCTU u (x,t) , TOrAa B

o n 82 ) n 82 o n 82
a) u‘(:mt) By u(z,t) <0, 6) u(z,t) By u(z,t) _ 0, B) u(z,t) u(z,t) >0,
ot P dm? ot =1 815? ot i=1 8%2
19. lNyctb w_= (a:,t)|a: EQCR,0<t<T , S =00x(0;7), v — €ANHNYHbIN BEKTOP BHELLHEN
HOpManu K S, w(z,t) € C*(& ) W BbINOMHEHbI paBeHCTBa

du(x,t) < Ou(x,t)

- = 7t7 7t € )

TR S CUNCULH
U ) _ ity
ov !

Torpa npu +° <+ Bceraa OyaeT BbINONTHEHA OLEeHKa

a) fuz(x,to) de = fu2(m,0) dr, 0O) fu2(x,t0) dz > qu(x,O) dr, B) fuz(x,tﬂ) dz gfuz(:zr,O) dz .

Q Q Q

20. Beegem 0603HaueHns: w orpaHudeHHast obnactb B NpocTpaHcTBe R, nexaiias B
crnoe (m,t)| t'<t<t" , S TPaHUYHble TOYKM obnactTn w, nexawme B cnoe (a:,t)| t<t<t",
Q=N (m,t)|t:t’ , Q" MHOXEeCTBO TOYeK U3 wn (:v7t)|t:t” KOTOpble ABMNAKTCA BHYTPEHHUMU

TOYKaMM 3TOFO0 MHOXECTBa B MUNEPNIIOCKOCTN 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) I~ u (z,t)

B o L0 )

ot ey ﬁxf
N3BECTHO, YTO u(x,t) PABHOMEPHBLIN NMPeaen Ha o MoCnefoBaTensHOCTU u (xt) . Bydert

NN PYHKUMSA u(z,t) paBHOMEPHbLIM NpeaenoM nocneaoBaTenbHOCTN u (z,t) Ha &7?
a)pa. 6)Her.
21.MycTb w = (z)|z€QCR,0<t<7 , ulz,)€C*(@) NB w,

n 2
Tz, 1) = 8uéa;,t) By O u(z,t) _ 0

2
i=1 855,

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

anddepeHumpyemon?
a)pa. 0)Her.

22.TlycTb w_= (:z:,t)|:z: EQCR,0<t<T , S =00x(0;7). PaccmoTpum 3agavy
Ou(z,t) RS 0 u(m,t) B
—875 ;—ax? =0, (z,t) cw,,
u(z,t) = ¥(z,t),(z,t) € S,
u(z,0) = u,(z), v € Q.




Bynet nu y naHHou 3aga4n eaquUHCTBEHHOE pelleHne B Knacce C*'(w )NC’(@ )?
a)pa. 6)Her.
23.Myctb G = (x,t)|:v cR",0<t<7 .PaccmoTpnm 3agavy

ou(z,t) & O u(m,t)
ot p arj
u(z,0) = (), z € R".

Uemy paBHO pelLeHne JaHHOW 3aaa4n?

— fa.0), (@.0) € G,

= bf

! e t —f(y,s) e*@ S _ 67 4t e 09 Jods
a) (QJ;)nf,,w(y) dy+ff(2m)n dyds, 6) (Qﬁ)ng dy+ff = dyds

t—s

=
eof :

ye dy+ff—dyds

) —— [y(ye
@%%M£ @n(t—s))"

24. TlycTb w,_= (x,t)|$EQCR”,O<t§T , 8 =00x(0;7), v — €ONHUYHBLIA BEKTOP BHELLHEN

HOpMalin K ST )

MocTaHoBKa NepBOV KpaeBoW 3adaun Anst O4HOPOAHOro ypaBHEHUSI TeNnonpoBoAHOCTY B
w_ BbIFMAAUT CreayloLwmnm obpasom:

Tu(z,t) = 0,(7,t) € w, Tu(z,t) = 0,(z,t) € w, Tu(z,t) = 0,(z,t) € w_,
a) {u(z,0) = u,(z), z € Q, 6) {u(z,0) =u,(z), z €, B) {u(z,0) = u,(z), z €,
u(w,t) = Y (z,t),(v,t) €S, 8u£i ,t) — g (20), (e 1) € S, (9u6(lai, t)

25. T[lyctb wTZ(:E,i)|1'€QCRn,O<t§T, S =00x(0;7). W3BECTHO, 4TO PyHKUUM

+ au(z,t) = Y, (z,t),(2,t) € S .

u, (2,t),u,(z,t) € C*'(w )N C”(wT) N ABMNATCA pelleHaMmn 3aaad

M) _Sh U by mew, |[2aB0_$hIRED_ g0 e,
i=1 ot i=1 8335
u1($7t)) = wl(m,t),(:ut) S u,(z,t) = 1, (2,t),(z,t) € S,

u,(7,0) = uy, (7), v €€,

Byoet nm B w_ BbIMOMHEHa OLEHKa

|ul (x,t) — u2(ar, t)| < su£)|um(x) —u, (a:)| + T(S})lp |fl(m, t)— fz(:p, t)| + sup
zell T,t)Ew,

(z,t)ES,

W (1) =y (,1)| ?

a)pa. 0)Her.
26. [yctb G = (x,t)|:v cR",0<t<7 .PaccmoTpum 3agadvy

du(z,t) I~ d*u(z,t)
ot P axf
u(z,0) = Y(z), z € R".

Yemy paBHO pelleHne AaHHOW 3agayn?

= Oa (l’,t) € GTa

bf \fr-yf
= A=) =

[vwe *dy+ ff—dd 6) [e  ay, B)ff—dyds

1
@ty w(t—s)" @ty @yx(t —s))"

27. TlycTb w_= (x,t)|a: EQCR,0<t<T , S =00x(0;7), v — €OVHNYHbIA BEKTOP BHELLUHEW

HOpMannk S,



du(z,t) I~ O*u(z,t)

Tu(z,t) =
ot P 8:r]2
MocTaHoBKa BTOpPOU KpaeBO|7| 3afayvn ana ogHopoaHOro ypaBHeEHUA TensionpoBogHOCTU B

w_ BbIMSAAUT crneayrowmm obpasoMm:
Tu(x,t) = 0,(x,t) € w_, Tu(z,t) = 0,(r,t) € w, Tu(z,t) = 0,(z,t) € w_,
a) ju(z,0) =y, (z), v €Q, 6) {u(z,0) = u,(z), €, B) {u(z,0) = u,(z), z €,
e A 8“;””’ Dy (et) (et €S, —‘9“;"”’” T au(w,t) = o, (@,0), (1) € S..
14 14

28. Myctb G = (= t)|:c €eR",0<t<7 . WN3BECTHO, YTO PYHKUMN u (z.t),u,(z,t) € C*' (G )NC°(G.)

YOOBINETBOPAIOT B GT OLEeHKaMm
|ul(x, t)| <M, |u2($,t)| <M,,
rae M n M, — HEeKOTOopble KOHCTaHTbI, N ABNATCA pelleHndamMmmn 3agad
ou (z,t) &< Ou (z,1) ou,(z,t) & 9%u,(z,1)
L - : = f(z,1), (z,t) € G, 2 - : z,t), (z,t) € G,
i e e, |FRE S T < . () €6
u,(7,0) = uy, (r), v € R", u,(7,0) = u,(z), v € R".

Byoet nu npu (z,t) € G_ BbINOJSIHEHA OLIEHKa
(2, t)| < sup|um( UOZ({L‘)| +7 Sup |f(a: t) — f(, t)|
z€R”

|u1(a:,t)—uz
a)pa. 6)Her.
27.MycTb G, = (zt|z€R",0<t <7 . PaccmoTpum sagauy
ou(z,t) -0 u(:%c,t) — fart), (e) € G,

ot pay 6:1:5
w(z,0) =0, z € R".

2
‘:1:~y‘

e ""dyds ,

Uemy paBHO peLLeHne AaHHOW 3agayn?
\ of
f(ya 3) —5)
dyds , 6)
/ Jori—r

fan o B
v A g(%/w(t—s))”
fo=of
1 7‘11:‘ Y d
ey T d“f s (i)

30. MNyctb w = (z t)|ercR” 0<t<7, S =90x(0;7), v — €OANHNYHbIN BEKTOP BHELLHeN

yds .

HOopMarnwu K ST,
n 2
Tua, 1) 3u (z,t) Z O u(z,t
i=1 8.73

i

MNMocTaHOBKa TpeTbe KpaeBoW 3adayv O OOHOPOAHOrO ypaBHEHUS TEMMONPOBOAHOCTY B

w_ BbIFMAAWT CreayoLmm o6pasom:
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, |82 s = @o @i e,
14 14
;00). WM3BECTHO, 4TO QOyHKUMS

31. Nyctb w_= (a;,t)|a: €EQCR",0<t<oo , S_=090x(0;00)
), IBNSAOTCS pelleHNneM ypaBHEHNS

wz,t) € C*(w_)NC (@),
ou(z,t) I~ Ou(z,t)
— =0, (z,t) cw
ot ; dx? (@.1)




N yooBlieTBopAeT rpaHN4YHOMY yCrnoButo
u(z,t)) = 0,(z,t) €5 .

Torga npn ¢ — oo
a) ansa nboro MUKCUPOBAHHOIO = € Q' PYHKUNA u(z,t) CTPEMMUTCS K HYIHO,
0) PyHKUMS u(z,t) CTPEMUTCS K HYNIO PABHOMEPHO Ha ).
32. MNyctb w — obnactb B R""', a PYHKUNSA u(z,t) ABNAETCA 0DOOLLEHHbIM peLleHnem
n 2
ypaBHEHVS %@—Z% —0 B OBMNacT! w, Toraa PyHKLUMSA u(z,t)
i=1 z,
a) ToNbKo ABa pasa HenpepbIiBHO AnddepeHumpyema B w,
6) He nmeeT HenpepbIBHbIX MPOM3BOAHbIX B w,
B) 6eckoHeuvHO anddepeHumpyema B w.
33. Myctb G = (J;,t)|:1: cR",0<t<7 . [loctTaHoBka 3agaun Kowun p[na oOQHOPOOHOro

YpaBHEHNA TENIONPOBOAHOCTU B GT BbIMAAUT cneayrwmnm o6pa30M:

n 2
du(z,t) -0 U(xza t) —0,(5,t) € G, du(z,t) & O*u(z,t) —0,(a,) € G
a , ot = Oz 6) ot = 01 (T, -
%ZUO(@; xeR", u(w,O):uo(:E), z € RY,
2 n 2
0 U,(Ia t) o 0 u(ac,t) — O, (.Z’,t) c G”’
ot i=1 dx? l
B) u(z,0) = u (2), z € R",
M = ul(fc), z € R".
ot

34. Tyctb w_= (x,t)|:v€QC]R”,O<t<oo, S_=00x(0;00). M3BECTHO, 4YTO PYHKUMA

w(z,t) € C*'(w_)NC*(@_ ), ABNAOTCS pELUEHNEM YPaBHEHMS

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

W yOOBNETBOPSET rPaHNYHOMY YCIOBMIO
u(z,t) = 0,(z,t) € S

MycTb z €, TOrAa limu(z,t) paBeH

t—00
a)o, 6)1, B) .
35. ABngeTtca nu onepaTop TENONPOBOAHOCTU MMMNO3NNIUNTUYECKUM?
a)pa. 6)Her.
36. llycTb w orpaHuyeHHas obnactb B MpOCTpaHCTBE R, nexawas B Ccroe
(a:,t)| t'<t<t" , S TPaHUYHble TOYKM obnacTm w, nexawme B Ccroe (a:,t)| t<t<t’",

Q=N (x,t)|t:t' , ©" MHOXEeCTBO TOYeK U3 wn (m,t)|t:t” KOTOpble ABNAKTCA BHYTPEHHUMU

ToYKamMu 3TOoro MHO>ecTBa B rMnepnyiockocTun t=t", o=SuUQ, o=wuQ’,

Tuz, 1) = 245D fiau(x’t) Ecrm u(z,t) e R (@)NC@) M B & Tu(z,t)>0, TO ANA NMOBLIX (z,t) € &

ot Y B:z:f

BbINOJIHEHA OLEHKa
a) max u(z,t) < u(z,t), ©) min u(z,t) < ulz,t).

x,t)EQ (z,t)e0

37. MNyctb G_= (;r:,t)|xe]R”,O<t<oo . MNsBectHO, uTO DYHKUMS u(z,t) € C*'(G_)NC(G),

ABNAKOTCA pelleHneEM ypaBHEHUA

ou(z,t) < 0u(x,t)
— =0, (x,t)eG_,
ot ; oz’ (i) e,

i




CyllecTBYeT KOHCTaHTa M Takas, 4TO MpU (z,t)€G._  BbINOMHEHA OUEHKA |[u(zt) <M 1
lim u(z,0) = 0. Kakoe n3 cnegyowmx yTeepxgeHum sepHoe?

a) u(z,t) pPABHOMEPHO Ha R" CTPEMUTCS K HYIIHO NPU ¢ — co.
0) u(z,t) paBHOMEPHO Ha R" MPU t — oo CTPEMUTCHA K HEKOTOPOW KOHCTaHTE OTSIMYHOM OT HYNS.
B) u(z,t) HE CTPEMUTCS K HYINIO NPU ¢ — oo.
38. ABngaeTtca nu onepaTtop TENNONPOBOAHOCTU MMMO3NNIUNTUYECKUM?
a) ga. 6) Her.
39. llyctb w orpaHnyeHHaa obnacTb B MpPOCTpaHCTBE R""', nexawas B croe
(w,t)|t' <t<t", S TrpaHM4Hble TOYKM OBnacTM w, nexawue B cnoe (ut)|t <t<t”,
Q=N (m,t)|t:t’ , 9" MHOXEeCTBO TOYeK U3 wn (:v7t)|t:t” KOTOpble ABNAKTCA BHYTPEHHUMU

ToYKamMu 3TOro MHO>eCTBa B rMnepnyocKocTun t=1t", o=SuUQ, o=wuQ’,

n 2
Tu(z,t) = 8ué:§’t) —Za g(‘i’t). Ecrm u(z,t) e R (@)NC"@) M B & Tu(z,t)<0, TO ANA MOBLIX (z,t) € &
i=1 -’»EZ-
BbINOMHEHa OLIEHKa
a) u(z,t) < max u(z,t), 0) wu(z,t) < min u(z,t) .

(z,t)e0

40. MycTb W™ = (x,t)”xr+|t|<(R+p)2,t<O . OYHKUMSA u(z,t) B w™" ABNSETCA pelleHVeM

ypaBHEHMs
du(z,t) I~ Pulx,t) 0
ot = 02’ 7

M u(z,t) € C*(@"7). Bynet nn npu (z,t) € " = (a,t)| |x|z +[t| < B, <0 BbINONHEHa OLieHKa

“L Ou(x,t) c 2

a)pa. 6)Her.
41. MNycTb w — obnacte B R, a (OYHKUMNA u(z,t) ABNSEeTCA 0OOOLLUEHHBbIM pelueHneM

n 2
ypaBHeHuUs %72% =0 B obnactu w, Torga QYHKUNS u(z,t)
i=1 :Ei
a) TONbKO ABa pa3a HenpepbiBHO AnddepeHumpyema B w,
0) He nMmeeT HenpepbIBHbIX MPOU3BOAHbIX B w,
B) 6eckoHeuvHO anddepeHumpyema B w.

42. Myctb G = (x7t)|:b ER0<t<7 , ulzt)eC*(G)NC'(G), CywecTByeT KOHCTaHTa M

TaKasi, 4To Npy (z,¢) € G BbIMOMHEHa OUEHKa |u(z,t)| <M M B G,
ou(r,t) < Ou(x,t)

Tu(z,t) = oy -3 e =0.
i=1 z,

bBynet nu npu (z,t) € G. BbINONHEHa oOLieHKa
inf u(z,0) < u(z,t) < supu(z,0) ?
zeR"

zeR"

a)pa. 0)Her.
43. MycTb W™ = (ar,t)“xr+|t|<(R+p)2,t<0 . OYHKUMA u(z,t) B ™’ SABNSETCA pelleHnem

ypaBHEHMS

M u(z,t) € C*(@"7). ByneT nunpu fa| =k, p>0 n (z,1) e w" = (x,t)”xr +[f| < Bt <0 BbINONHEHA

OLEHKa



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

2
< n?p(c(k +22p) )k+2p max

2
u(z, 1‘)| ?
P (z,t)ex?

a)na. 6)Her.

anMeprIVI nepe4vyeHb 3agayd AnAa KOHTPOJIbHbIX pa60T

1. BbiBeCTu nepsyto 1 BTOpYto popmyny ['puHa Ana ypaBHEHUs TEnmnonpoBOOHOCTN.

2. 3anucaTtb NOCTAHOBKY OCHOBHbIX 3a4ay 4115 ypaBHEHUS TennonpoBOgHOCTMU.

3. [llocTpouTb anpuvopHble OLEHKM pelleHUn KpaeBblX 3ajad [nng  ypaBHEHUS
TennonpoBogHOCTW.

4. 3anucatb QyHOaAMeHTanbHOe pelleHne ypaBHEeHUs  TensiornpoBOAHOCTUM U
chopmynupoBaTtb ero CBOMCTBA.

5. [JokasaTb NpUHUMN MakcuMyma Ofs ypaBHEHUS TensmonpoBOOHOCTU B OrpaHUYeHHOW
obnactu.

6. CdopmynmpoBaTtb 1 gokasaTb Teopemy Jinysunns.

7. MocTponTb pelleHne 3agadm Kowm gnsa ypaBHEHUS TENONPOBOLAHOCTM.

8. CdopmynuposaTb M pokasaTb TeopeMbl O CcTabunusaumm pelleHus ypaBHEeHUs
TEennonpoBOAHOCTN B OFPaHNYEHHON N HEOrpaHMYeHHOW obnacTw.

9. MNony4nTb OLEHKN NO MOAYMIO AN PELLEHNS] YPaBHEHNSA TEMNIONPOBOAHOCTM.

10. [JokasaTb MpUHUMMN  MakcMMyma [Ons  ypaBHEHUs  TennonpoBOAHOCTM B
HeorpaHM4YeHHon obnacTu.

11. JokasaTb rmagkoctb 0606LWEeHHOro peLlleHns ypaBHEHNA TENNONPOBOLHOCTH.

KoHTponb ycneBaemMocTM MO AUCLMNIIMHE OCYLLECTBNSETCA C MOMOLLbK CriegyoLwmx
OLIEHOYHbIX CPeACTB:

Tekywmn KOHTpOMb npeacTtaBnsieT cobon NpoBepKy YCBOEHUS ydebHoro marepwuana
TEOpPETUYECKOrO U NPaKTUYECKOro XapakTtepa, perynsipHO OCyLLEeCTBIIIEMYIO Ha 3aHATUSIX.

K OCHOBHbIM (hOpMaMm TeKyLLEro KOHTPOMA MOXHO OTHEeCTU YCTHbIA OrMpoc, NPOBEPKY
AOMalLLHWX 3afaHuN, TECTOBbIE 3a[aHNs, KOHTPOSbHbIE paboThl.

B xome TectoBbiXx 3agaHun obydarouwemycs Boigaetca KMM ¢ TecTtoBbiMM 3agaHusIMK,
€Cnn TecTOBOe 3ajaHue npoBoauTCs B AUCTaHUMOHHOM dopme, To KMM pasmelwlaiotcs B
cucteme «ONEKTPOHHbIN yHMBepcuteT». KMM TecTtoBOro 3agaHus cogepxaTt Tpu 3agaHus. Ha
HannucaHve TeCTOBOro 3ajaHus oteoauTcs 15 MuHYT. TecToBOe 3ajaHue OueHMBaeTCs B
dopmaTe «3a4TeHO» U «He 3a4yTeHOo». [Ana nonyvyeHns «3avyTeHo» B TECTOBOM 3aJaHuUM HYXHO
BEpPHO OTBETUTb Ha [f[Ba 3ajaHuda. «He 3ayTeHO» BbLICTaABMSIETCA B TOM Cliyyae, ecnu oTBeT
obyyatoLlerocs He y4OBNETBOPAET KPUTEPUAM OTBETA HA «3a4YTEHOY.

B xoge KoHTponbHoOW pabotbl obyyawowemycs Bblgaetca KWMM ¢ npaktudeckumu
3alaHNAMM, ecrnn KOHTPOISibHas NPOBOANTCSH B AUCTaHUUOHHOM hopme, To KM pa3smeluaroTcs B
cucteme «INEKTPoHHbIM  yHMBepcuTeT». KWMM KoHTponbHOM cogepxaT ABa 3agaHuda. Ha
HanucaHne KOHTporibHOW paboTbl oTBoauTcs 90 MuHyT. KoHTponbHasi paboTta oueHuBaeTcsa B
dopmaTe «3a4TEHO» U «HEe 3a4TeHO». [JNs NoNnyyYeHUs «3a4TeHO» B KOHTPOSIbHOM paboTe HYXXHO
BEPHO BbIMOMNHUTL OAHO 3ajaHue. «He 3ayTeHO» BbICTaBNAeTCS B TOM Cllyyae, ecnu oTBeT
obyvatoLerocs He yooBMEeTBOPSIET KPUTEPUSM OTBETA HA «3a4YTEHO».

20.2. NMpomexyTo4yHasa aTTecTauums

NMepeyeHb BONPOCOB K 3K3aMeHY
1. ®opmynbl NpyuHa. PyHaaMeHTanbLHOE peLleHne.
2. MNocTaHoBKa KpaeBbIx 3agad 1 3agaqm Kowwu. NpuHUUNn MakcuMmyma B OrpaHMyYyeHHoOn obnacTu.
3. ANpu1opHbIE OUEHKN peLLEHMN KpaeBbliX 3adad. TeopemMbl €QUHCTBEHHOCTM.
4. AHaNUTUYHOCTb peLleHui No NPOCTPaHCTBEHHOM NepeMEHHON.
5. TeopeMbl 06 yCTpaHUMOM OCOBEHHOCTH.
6. MocTpoeHune pelwenna 3agaym Kowwm npu nomowm npeobpasoBaHng dypeoe.



7. M'MNo3annMNTUYHOCTL onepaTopa TenonpoOBOgHOCTMU.

8. lNpeacrasneHve pelweHn ¢ NOMOLWbIO NoTeHuManos. beckoHeyHas auddepeHunpyemMocTb
peLleHunn.

9. MpuHUMN Makcumyma B HeorpaHudeHHon obnactn. CTporMi NPUHLMN MakcMMmyma.

10. OueHKM peLleHNn HeOAHOPOAHbIX YPaBHEHUM.

11. AnpuopHble oueHKN pelleHnn 3agaydm Kowmn. Teopema eguHCTBEHHOCTU Ans 3agaym Koww.
Crabununsauus peLeHun.

12. OueHKn Npon3BOAHbIX PeLLEeHNI ypaBHEHUS TENSTONPOBOAHOCTMU.

13. Teopema Jlnysunns.

14. KOMNakTHOCTb ceMeNcTBa peLleHni.

15. T[nagkoctb 0ObeMHbix noTeHumnanoB. OO606OLWEHHOE peleHne Ana  ypaBHEHUS
TEnnonpoBOgHOCTMU.

[MpomexyTodHaa aTtTecTaums npegHasHavyeHa ansa onpeneneHns ypoBHS OCBOEHUSI BCEro
obbema yyebHom gucumnnumHbl « HavyanbHO-KpaeBble 3agayn ans napabonuyecknx ypaBHEHUIA»
B (hopme ak3ameHa.

[MpomexyTovHas aTTecTaumns, Kak NpaBumo, OCYLLIECTBMASETCH B KOHLE CeEMecTpa U MOXeT
3aBepwaTb M3y4YeHWe Kak OTAenbHOM OUCUMNAVHBI, Tak U ee pasgenos. [lpomexyToyHas
aTTecTauums noMmoraeT oueHUTb Bornee KpyrHble COBOKYMHOCTU 3HAHWUA U YMEHUN, B HEKOTOPbIX
cnyyasx gaxe oopMupoBaHue ornpeaesieHHbIX NpodeccnoHasnbHbIX KOMNETEHUUN.

Ha 9Kk3ameHe ouLeHMBaeTCs YpOBEHb OCBOEHMM Y4ebHOW OUCUMNAWHBI U CTEneHb
ChOPMUPOBAHHOCTM KOMMETEHLNA OLEHKAMN «OTIIMYHO», «XOPOLLO», «YAOBMETBOPUTENBHO» U
«HeyOoBNeTBOPUTESNBHOY.

B xope ak3ameHa obyuvatowemycsa Bbligaetca KMM ¢ npakTuyeckumun 3agaHuamu, ecnu
9K3aMeH npoBOAUTCA B AUCTaHUMOHHOM opme, TO KWM pasmewiarotrcs B cuUcteme
«ONEeKTPOoHHbIN YyHMBepcuteT». KMM ak3ameHa cogepxat Tpu Bonpoca. Ha HanucaHne ak3ameHa
otBoantca 150 MUHYT. «OTNMYHO» BbICTABNSAETCS NpU NpaBUSIbHOM OTBETE Ha TpW Bonpoca
KM, «xopowo» BbICTaBngeTcsa npuv npaBuNbHOM OTBeTe Ha pABa Bonpoca KUM,
«yOOBIETBOPUTENLHO» BbICTABNAETCA MpU MpaBUSIbHOM OTBeTe Ha oguH Bornpoc KUM,
«HeyooBneTBOPUTENBHO» BbICTaBNAETCS ecnu obyyatowminca HeBepHO OTBETUI Ha BCE BOMPOCHI
KUM.

20.3 PoHA OuUEeHOYHbIX cpeAcTB (POPCUMPOBAHHOCTUM KOMMETEHUUNA CTYAEHTOB, peKOMeHAyeMbIn
AN NnpoBeAeHNA AMarHocTU4ecKkux paoor.

ITK-1 Cnnoco0eH pemarh 32124 AHAJIATHYECKOT0 XapaKTepa, NPeanoaaraonmx
BBLIOOP 1 MHOT000pa3Ke AKTVAJLHBIX CIIOCO00B pelIeHUu 32129 MATEMATHYECKON

TH/IPOAMHAMMKH
3agaHus 3aKPHITOr0 TUNA ¢ BLIOOPOM 0TBeTa(BBHIOOD OJIHOTO BaApUAHTA OTBETA,
BEPHO/HEBEPHO)

Testl-5:

o 1 Oasn — yka3aH BEpHbIN OTBET;
« 0 6amnoB — yka3aH HEBEPHBII OTBET.

Test 1. Ilyctp zeRrR", ¢>0, T — oOINeparop TemIONpPoBoAHOCTH. OmnepaTtop

TEIJIONPOBOJAHOCTH ACHCTBYET HA (PYHKITUIO u(z,t) CAEAYIOIIUM 00pa3oMm:

n

1) Tufay - 20D ST gy gy Fola) e g gy O

ot i=1 8[1}5 6t2 i=1 8(1}72 i=1 8%2




-HyCTL w = (:E,t)|a:€QC]R”,O<t§T y uz,t) € C*(w )NC (@), B w,

Oou(x,t L 0%z, t
Tu(z,t) = f(% )—Z 8;2 ):0,
i=1 i

U B TOUKE (z°,t') € w (PYHKUUS u(z,t) JOCTUraeT HAUOOJIbIIEE WJIM HAaUMEHbBIIEE 3HAUCHUE.
byner mu ipu (z,t) € w, BBIIIOJIHEHO PABEHCTBO u(z,t) = u(z’,1") ?

1) ma. 2) Her.

Test 8. ITycts « orpaHmueHHas O6IACTH B NMPOCTPAHCTBE R™', JeXkamas B CIOE
(2,t) ¢’ <t <t’ , QYHKIHA u(z,?) € C*'(w) ¥ ABISETCS B w PEUIEHUEM YPABHEHUS

Ou(z,t) 2": O*u(z,t)
ot Y 6:131'2

=0.

byner mu QyHKIUS u(z,t) aHATUTHYECKOM 11O TPOCTPAHCTBEHHON EPEMEHHON z 7
a) na. 0) HeT.

-. Ilyctp w = (a:,t)|a;€QCR”,O<t§T , S =00x(0;7), ulxt)eC™ (@), v — COAUHUYHBIN

n 2 n 2
ou(r,t) =9 u(z,t)  Tulat) = — Ou(r,t) I~ 9u(z,t) .
ot pa— 3:52,2 ot pa 3xf

BEKTOp BHEIIHEH HOPMalu K S, Tu(zt)=

IlepBoit popmyitoii I'punHa U1 oneparopa TEMIONPOBOIHOCTH Ha3bIBaeTCs (popmyiia
[ ol t)Tu(a,t)dedt = [ (oo 2w ) 0ulwt) o DUy [t ouwt) ;.
1) @ w, =l Oz, 9z, ot s ov

—|—f u(z,T) ([L‘T)dl‘—f (z,0)v(z,0) dz,

2) f (@03 8;xt dudt — fzau:z:t 8vxt)ddt fu(x,t)av(x’t>ds,
w, =1 i

xz S,

[ (. 0)Tue,t) — ula, YT v(a, 1)) dadt = [ (ufa.) Ou@,t) _ Qunt) o i)yds +
3) ° 4 ov ov
—l—f u(z, ) v(z,T)dr — f u(z,0) v(z,0)dz.

Q



Test 5.. Beenem 0603HAYCHHS: w OrPAHMYEHHAS OOIACTH B IPOCTPAHCTBE R™!,
Jexalgasa B CJI0€ (:c,t)| t'<t<t" , S TIpaHUYHBIC TOYKH 00JIaCTH w, JEXKaIlllMe B CJIOE
(@wt|t' <t<t’", Q=on @ t=t', Q" MHOKECTBO TOYEK M3 N (zt)t=t" KOTOPBIE
SIBISIFOTCS BHYTPEHHUMH TOYKaMH 3TOrO0 MHOXKECTBA B THIEPINIOCKOCTH t=t", o =SUQ’,
o =wuQ”. ECIN u(z,t) € C*'(0)NC"(@) UB @
ou(z,t) < O’u(m,t)

Tu(z,t) = 5 —; 8;1:1,2’ = f(z,1)

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

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

(zt)ex (zt)€w

1) na. 2) =er.

min u(z,t) — 7 sup
(z,t)eo (z,t)ew

fla,t)|?

3a1aHus OTKPBITOro THIa (KOPOTKHUM TEKCT):

o 2 Oayya — yKazaH BEpHbIH OTBET;
o 0 OannoB — yKa3aH HEBEPHBINA OTBET.

BcTraBbTe nponynieHHoOe CJI0BO WJIM 3aKOHYHMTE onpenaeeHue
Nlyets ¢ = (@ t|ze Rt <t* , QYyHKUUSA u(x,t) € C*'(G’) B G° SBISETCS PEUICHUEM

YpaBHEHHUS

n 2
%‘:’Q—Z%:o M CYIIECTBYET TaKas ........ C, >0 , 9TO B G° BBINOJIHEHA
i=1 T,

OILICHKA

) N
--. [yets e &, te R, Tu(sy= 2400 52 2ued,
i=1 z,

DyHIAMEHTAIBLHBIM ~ PEIIEHUEM JUIA  yPABHEHHS ....... Ha3bIBaeTCs  (DYHKLMS
[(z,2°,t,t") € D'(R™") .

|u(:c,t)| <C(1+ |3c|2 + |t|)‘1/2 )

-. ITycth w, = (ac,t)|x€QCR”,O<t§T, S =00x(0;7), u(z,t)eC* (@) SABIICTCA

pEIIEHUEM CIEAYIONIEH 3a1a4u



> = fa), (@) ew,

f(;(%;ﬂ)z +U($,t))d$dt+[u2(x’t[)) dz <

< K@) [ w(2,0) do + [ f(x,1)dvdt])?

Q )
“o

-. BBenem o0603HadYeHnE w = (s, t)|ac cQcR,0<t<7 .lIlycTh («",1°) €w , QyHKIUA

Ou(z,t . O%u(z,t
u(z,t) B w \(2",¢°) SBIAETCS PpEIIEHHEM ypaBHEHUS ;t )—Z; ai:z )_o. Ecmu

u(z,t) € C*(@ \ (°,¢°)) W IS TFOOOTO € >0 HAUAETCS w \ («°,¢°) TAKOE, YTO
f |um,t|dm<€,

‘zfzo</)‘

TOr/1a B TOUKE (z°,t") PYHKUMS u(z,t) UMEET .... OCOOCHHOCTb

-. [Iyctb  zeR", teR, TI(z2°tt") — ... PpCELUICHUEC YpPaBHECHUS
TETJIONPOBOJHOCTH, TOTAA PYHKIUS [(z,2°,¢,1") BBITJIIUT CIACAYIOIIUM 00pa3oM:

[(z,2°,t,t°) =

0]'

- Cnoco0eH 0CyHIeCTBIATh TeopeTHYecKoe 00001eHre HAYYHbIX JAHHBIX U
pPe3yJabTATOB IKCHEPUMEHTOB B MOJEJIIX MaTeMATHYECKOWH TMAPOAMHAMUKH
Ilepuon okoHyanust popMupoBaHUA KOMIETEHIMU: _4_ ceMecTp

ITest 1. Ilycts «c®rR', ¢>0, T — omepaTop TEILIOMPOBOAHOCTH. OrepaTop
TETJIOMPOBOHOCTHU ACHCTBYET Ha (PYHKITUIO w(z,t) CAEAYIOIIUM 00pa3oMm:

n

1) Tua = 2420 _z_;ag“;t, 2) Tufa.t) - LA2L gagi% 3) Tu(ep) = 2




-HYCTB w = (m,t)|x€QCR",O<tST y uz,t) € C*(w )NC (@), B w,

ou(z,t " 0%, t
Tufat) = 2400 52 2URD g,
i=1 ;

U B TOYKE (z°,t°)cw QYHKIUSA u(z,t) TOCTHTACT HAUOOJBIICE WM HaUMEHbIIEE 3HAUYCHUE.
Bynet mi npH (z,t) € w, BBIIOJIHEHO PABEHCTBO u(z,t) = u(z’,t") ?

1) na. 2)Her.

Test 3! IIycrte « orpaHnyeHHas 06IACTH B MPOCTPAHCTBE R™*', JEKAAS B CIOE
(.t t' <t<t" , QyHKIHUS u(z,t) € C*'(w) ¥ SABJISAETCS B w PEIICHUEM YPABHEHHUS

du(z,t) & O u(x,t

) =0.
ot pa 01’?

byner nmu QyHKUMS wu(z,t) AaHATUTUYECKON MO MPOCTPAHCTBEHHON IEPEMEHHOM 7 ?
a) na. 0) HeT.

-. [TycTth wT:(x,t)|:c€QCR",O<t§T, S =90x(0;7), uxzt)eC*(@), v —

n 2
COVHUYHBIA ~ BEKTOp  BHENIHEH  HOpMaiun K S, Tu(z,t) = 8“;? H_5~2 g(fi’ t)
i=1 z,

n 2

T u(z,t) = — 8“((;;’ ) -3 9 g(";’ Y . Tleppoii Gopmysoit ['puHa 11 onepaTopa TEIONPOBOAHOCTH
i=1 z,

Ha3bIBaeTCs Gpopmyiia

fv(:z:, t)Tu(z,t) dedt = f(i%% — u(z,) av((;’t))dxdt B fv(:r,t) Au(z,1) ds 4

1) w, w, i=1 i i t 5. ov

—|—f u(z, T) (xT)da:—f (z,0)v(x,0)dr,

2) f (@03 8;xt dudt — fzauxt 8vxt)ddt fu(x,t)avgz’t)ds,
-y :

3: v
i

S»

. _ Ov(z,t)  Ou(w,t) oz .
3 f (v(, ) Tu(w, t) — u(z, )T v(z, t) ) dodt = Sf () = o U@ 1))ds +
—l—f w(z, 7)v(z,T)dr — fu(x, 0) v(z,0) dz.

Q

-. Beenem o0Oo3HaueHus: « OrpaHWyYeHHas 00JIaCTh B MPOCTPAHCTBE R™,
Jexaigasa B CJI0o€ (:c,t)| t'<t<t" , S TpaHUYHBIC TOYKHU 00J1aCTH w, JEXKAIUE B CIIOE

(wt)t' <t<t", Q=m0 (xt)t=t, Q' MHOKECTBO TOYEK U3 @N (zt)|t=1" KOTOPBIE



ABIIAIOTCA BHYTPEHHUMHU TOYKAMHU 3TOTO MHOYKECTBA B TMIIEPIUIOCKOCTH t=1t", o =5UQ",

o =wuQ". Ecu u(z,t) € C*'(@)NC"(©) U B &

du(w,t) I~ u(z,t)
ot Py axf

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

6y,ZIGT JIU TIPH (z,t) € o BBIIIOJIHCHA OILICHKA

min w(x,t) — T sup |f(:v t)| < u(x,t) < maxu(z,t) + 7 sup |fa:t|

(z,t)eo (z,t)ew | (z,t)eo (z,t)ew

1) ma. 2) Her.

-. IIyctp G° = (:L',t)|xeR”,t§t° , GYHKIUSA  u(z,t) € C*(G") B G° SBIAETCS

n 2
6“;’ H_5~9 g(ﬁ’ Y _ ) ¥ CyIEeCTBYIOT TaKHe KOHCTAHTbI C,>0H q>0,
i=1 z,

pPEILIEHHEM YPABHEHHUS

YTO B (' BBIIIOJHEHA OLICHKA
(. 0)| < €, (0 + o +[t)2,
TOra B G° QYyHKUUA u(z,t) OyAeT
1) He 3aBUCETh OT z, 2) HE 3aBUCETH OT ¢, 3) MHOI'OWIEHOM OTHOCHUTENIBHO = U t.



3++
-. [Iycts w = (ac,t)|x€QCR",0<t§T y S =00x(0;7), uxzt)eC*(@), v —
" O u(w,t)

COMHWYHBIA ~ BEKTOp  BHEIIHEH  HOpMAld K S,  Tu(t) = augjt)—z o
i=1 T,

n 2
T u(z,t) = — 8“;’ b_ > 9 gf; D, Bropoit popmynoii ['puna 1151 onepaTopa TErIonpoBOAHOCTH
i=1 i

Ha3bIBaeTCs (popMyia

B " Ou(z,t) av(x,t)_um ov(z,t) cdi— [ (e Ou(z,t) X
D f (@, t)Tu(w,t) dodt = f (21: T (1, 0) =) dadi Sf (,t) = s +

—l—f u(z,T) (ar'r)da:—fT (z,0)v(z,0) dz,

2)fxt

(9 I u(z,t) Ou(z,t) dv(z,t) ov(z, 1)
P dedt = fz ddtf( ) ds,

= oz, v
K

ou(z,t) au(a: t)

3) f (v(z, t)Tu(z, t) — u(z, )T v(z, ) ) dedt = t! (1) =" o 0)ds +
—|—f u(z, 7) v(z,T) dm—fu(ar, 0) v(z,0) dz.

-. Ilycte G = (x, t)|x eER0<t<7 , uzt)eC(G)NC(G), CYIECTBYET

KOHCTAaHTa M TaKasd, YTO IPH (z,t) € G BBIIIOJIHEHA OLICHKA |u(x, t)| <M HUB G,

Ou(z,t L 0%z, t
Tulat) = (‘(Bt -3 ai:z |
i=1 2

= f(z,t).

By,[[eT JIU IIPM. (z,t) € G7 BBITIOJIHEHA OLICHKA
inf w(z,0) xt)|<ua:t)<supu(x0)+7' sup |fact|7

z€R" (w,1)eG, (z,t)eG,

1) na. 2)=er.

3aaHus OTKPBITOro THIia (KOPOTKUM TEKCT):

o 2 Oayina — yKa3aH BEpPHbBIN OTBET;
o 0 OaynoB — yKa3aH HEBEPHBIA OTBET.

BcraBbTe mponyiieHHoe CJI0BO UJIM 3aKOHYUTE oNpeaeIeHue

-. [Tycts @° = (, t)|x eR",t<t" , QYHKIUSA u(z,t) € C*'(G") B G° ABIACTCS
pELICHUEM YpaBHEHUS

n 2
6“(;‘7;’ 59 ;(ﬁ’ ) _0 u cymecTByer Takas ........ C, >0 , 9TO B G’ BBHINOJHEHA
i=1 z,

OIICHKA
|u(x, t)| <C(1+ |3v|2 + |t|)<1/2 .



ou(w,t) i & u(z,t) .

dlyetb ze R, te R, Tu(z,t) =
Y ' ! (:¢) ot py 89:?

DyHIAMEHTAIBHBIM PEIIEHUEM JUIA YPABHEHHS ....... HasplBaeTcs  (DYHKLUS
[(x,2°,t,t") € D'(R"™) .

OTBeT: TEIIONpOBOAHOCTH

Myets w = @plzeQcR,0<t<7 , § =00x(0;7), ulzt)eC”(@,) ABIACTCS

pEILICHUEM CIIEAYIONIEH 3a1a4n

ou(z,t) I~ u(x,t)
- = 7t ) 7t € ’
TR e

ByI[eT JIK BBIIIOJIHEHA ...
f(i (M)2 + u(z,t)) dzdt + fu2(a:, ") dx <

= 8-7%-
t

<K@ [ w(,0) de+ [ f*(x,t)dudt]?

Q w

0

10

Beenem o6o3HaueHne w = (z, t)|gv ceQcR0<t<7 . Ilyctp (") ecw ,

n 92
GYHKUMA u(z,t) B w \(2",t") ABISAETCS PEILICHUEM YpaBHEHHUs 8";”;’t)—zag(f’t) =0. Ecou
i=1 T,

u(z,t) € C*' (@ \ (°,¢°)) U U1 JTFO0OTO e >0 HAlAETCs w \ (2°,¢°) TAaKOE, 4TO
f |u(ac, t)| dr < e,

‘zfa:o </)‘

TOT/Ia B TOUKE (z°,¢") DYHKIUS u(z,t) UMEET .... OCOOCHHOCTH

-. Ilycte zeR", teR, TI(z,2°4t) — ... PpEIICHUE YpaBHEHUS
TEIUIONPOBOAHOCTH, TOTAA PYHKIMS I'(z,2",t,¢") BBITJISIAUT CIELYIOIIUM 00pa3oMm:

o(t —t°) ‘:z:—:z:

@yfn(t 1))’ el At 1"y

P(:E’ xO’ t’ to) =



tTest 14. Ilycte w = ()2 €cQCR,0<t<7 , § =90x(0;7), v — CAUHUYHBIA BEKTOP

BHEIIHEH ....... K S, u(zt) € C*(© ) yIOBIETBOPSET CIAEAYIOUIEH 3a1aye:

T

ou(z,t) <9 u(x,t)
o o = f(zt), (z,) €w,,

i=1
Ou(z,t)

ov

=0,(z,t) €S .

OtBeT: HOpMaTH

ITest 15. Beenem o603HaueHUs: « ... 00JIaCTh B MPOCTpPAHCTBE R, Jexalas B
cj0e (m,t)| ' <t<t¢" , § TPaHWYHBIC TOYKH OOJIACTH w, JIGKAIIHUE B CIIOC (m,t)| t<t<t",

O=on (x,t)|t:t’, Q"  MHOXECTBO TOYEK U3 &N (;z:,t)|t:t” KOTOpBIC  SIBJIISIFOTCS

BHYTPEHHUMHU TOYKAMH 3TOTO MHOYKECTBA B THIIEPIUIOCKOCTH t=t", 0 =S UQ , & =wUQ".

OTBeT: orpaHuyYeHHas

3apaHua paspgena 20.3 peKOMeHAYHTCA K MUCNOMb30BaHUIO NpU MNpoBeAeHUn
ANAarHOCTUYECKUX pPaboT C Liefibl0 OLIeHKM OCTaTOYHbIX pe3ynbTaToOB OCBOEHUSI AAHHOMN
AUCUMNNUHBbI (3BHAaHMW, YMEHUN, HaBbIKOB).



