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9. Llenn n 3apayum y4e6HON ANCUUNIIUHDBI
Llenun nayyeHns ancumnmmHbl:

- O3HaKOMIleHMe cnywaTenen C OCHOBHbIMM MeTogaMu WUCCneaoBaHWUsl KpaeBbiX W
HavanbHO-KpaeBbIX 3a4ay AN ypaBHEHU napabonmMyeckoro Tmna;

- dyHOameHTanbHas MNOAroToBka B 0bOnacTu mMccnegoBaHMst 3agady MaTeMaTuUyeckomn
dun3nKK, OBMageHne COBPEMEHHbIM MaTemMaTU4YeckMM annapaTtoMm Ans  AanbHeWnLero
NCNonb30BaHMs B pa3HO0Opa3sHbIX MPUMOXEHMSIX.

3agayn yyebHOM ANCUNNIINHDI:

- N3y4eHne OCHOBHbIX aKTOB O Napabonnyecknx ypaBHEHUSIX;

- OBrageHve MeTodamu, NO3BOSISAIOWMMM OCYLLECTBNSATbL KaYeCTBEHHOE MCCreaoBaHue
peLleHnn napabonnyecknx ypaBHEHUN.

10. MecTo y4ye6HOM AnCUMNNUHBLI B CTPyKType OMMOI:

Bnok 1; yactb, opMmmnpyemas yyactTHMkamm obpasoBaTesnbHbIX OTHOLUEHWUNA.

[Ana eé ycnewHOro OCBOEHUS HeobXoOouMMbl 3HAHUSE U YMeHUs, npuobpeTeHHble B
pesynbtate oOydeHMs NO npeawecTBylWMM (@ Takke napannesibHO U3y4yaembiM)
ANCUMNIIMHAM: MaTeMaTMYeCKU aHanu3, KOMMMEKCHbIM aHanms, (PyHKUMOHAarbHbIN aHanus,
anrebpa, ypaBHEeHUs C YaCTHbIMW NPOU3BOLHbLIMMU.

OcBoeHne kypca «HavanbHO-KpaeBble 3agaun Ana napabonuyeckux ypaBHEHU»
HeobxooMMO  OnNs  ganbHenwWwero M3yvyeHus W UCCrefoBaHWe  pasfnuyHbiX  3ajad
MaTeMatmyeckon uU3NKM 1M 3agavy ans ypaBHEHUM C YaCTHbIMU MPOM3BOAHbIMW. 3HaHue
METOLOB UCCNeaoBaHUsA Ka4yeCTBEHHbIX CBOMCTB peLueHui napabonnyecknx ypaBHEHU MOXeT
CYLLIECTBEHHO MOMOYb MPU MOCTPOEHUN W aHanu3e pasfMyHbIX MaTemMaTU4eckux Moaenew,
BO3HMKaKOLWNX B PU3NKe, XMMUK, BUONorum, MegmumHe, SKOHOMUKE, a Takke B TexHuke. Kpome
TOro, MeToAbl MCCrefoBaHUSA ypaBHEHUN napabonmMyeckoro Tuna LWMPOKO MPUMEHSIOTCS B
Lenom psiie HanpasfeHu COBpEMEHHON MaTeEMaTUKM.

11. MnaHupyemMble pe3ynbTaTbl O0y4YeHUsi MO AUcCUUNNUHe/MOAYNI0 (3HAHUS, YMeHuUs,
HaBbIKW), COOTHECEHHbIe C NIIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenbHOM
nporpaMmmbl (KOMNeTEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kog HasBaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMNeTeHuun
MK-1 CnocobeH MK-1.1 | O6bnapaetT 6onbwnM | 3HaTb: Kak MNPUMEHATb OOnbLIOA 06BbEMOM
pewartb 3agaudv 006BbEMOM 3HAHWUN B | 3HAHWI B obnactu MaTeMaTU4ecKom
aHanuTM4ecKoro obnactu rMAPOAVNHAMUKM.
xapakrtepa, MaTeMaTn4eckomn
npegnonararoLmx rMapOANHAMMKN YMeTb: npuMeHsTb 60MblLION 06BEMOM 3HaHUN B
BbIOOp 1 obnactn matemaTnyeckon ruapoanHaMuKN..
MHoroobpasue
aKTyanbHbIX Bnagetsb: MeTodamu, NO3BOMSOLLMMU
cnocoboB NpUMeHsATb  6onblwio  OO6beMOM  3HaHUN B
pelleHns 3agad obracTn MmaTeMaTU4eCcKOn rmgpoavHaMUKM. .
maTtematudeckon | MK-1.2 Ymeet HaxoauTb, | 3HaTb: Kak HaxoauTb, OPMYNUPOBaTh U pellaTtb
rMOpOLAMHAMUKM dopmMynupoBatb U | CTaHZapTHble 3ajadn B COOCTBEHHOM HayyHO-
pelwarb nccnenoBaTenbCkon OesaATenbHoCTM B obnactu
CTaHOapTHbIe MaTeEMaTU4eCKOW rmapoaAnHaMUKK.
3agaum B
cobCTBEHHOM YMeTb: HaxoguTb, OpMynupoBaTb W pellaTb
Hay4Ho- CTaHOapTHble 3agayn B COOCTBEHHOM Hay4HO-
uccregoBaTenbCkoOW | UccregoBaTeNbCKOW AesTenbHOCT B obracTtu
AesTenbHoCTH B | MareMaTu4ecKkon rmapoavHamMuKm.
obnactu
MaTeMaTn4eckomn BnageTtb: meTogamu, NO3BONSALWNMN HAaXOOUTb,
rMApPOANHAMMUKN. opmMynunpoBaTh M pellaTb CTaHgapTHbIE 3aga4m
B COBCTBEHHOW Hay4yHO-UccrneaoBaTenbCKOM
geaTensHocTM B obnactm matemMaTuyecKkomn
rMAPOANHAMUKM.




MK-1.3 Nmeet 3HaTb: Kak opMMpOoBaTb MPAKTUYECKUA OMbIT
NPaKkTU4EeCKMA ONbIT | HAYYHO-UCCNEeaOBATENbCKON AeATenbHOCTU B
Hay4Ho- obnactn matemaTnyeckon ruapoanHaMmKK.
nccrnegoBaTenbCKon
JeaTerbHOCTU B | YMeTb: opmMupoBaTb MNPaKTUYECKUN  OMbIT
obnactu Hay4yHO-UccneaoBaTenbCKOM AeATEeNbHOCTN B
MaTeMaTn4eckomn obractn mateMaTU4ecKon rmapoavHaMUKM. .
rMapOANHAMUKN.

Bnagetsb: MeTodamu, NoO3BOMSOLLMMU
dopMypoBaTb MPAKTUYECKUA OMNbIT  Hay4HO-
nccrnegoBaTenbCkon OesaTenbHOCTM B obnacTtu
MaTeMaTU4eCKOn rmapoavHaMUKK.

MKB-3 | CnocobeH MKB-3.1 | O6bnapgaet 3HaTb: TeopeTuyeckmit annapaT, HeoOXxoauMbIn
OCYLLEeCTBNATb TeopeTn4eckum ana  obo0weHns  HayyHbiX  OaHHbIX UM
TeopeTuyeckoe annapartom, pes3ynbTatoB  3KCMEPMMEHTOB B MOAensax
0606LeHne HeobxoouMMbIM  ANS | MaTteMaTuyecKon rmapoaMHaMUKN.

Hay4HbIX OaHHbIX 06006LweHns
" pes3ynbLTaTtoB Hay4HbIX AaHHbIX U | YMEeTb: HaxoguTb TeopeTudeckun annapar,
3KCNEepUMEHTOB B pesynbTaTtoB HeobxoauMbINn s 0606LWeHNsT HAaYYHbIX AaHHBIX
Mogensx 3KCMEPUMEHTOB B | U pe3ynbTaToB 3KCMEPUMEHTOB B MOAENAX
MaTeMaTn4ecKomn MoAensix MaTeMaTU4eCcKon rmapoanHaMUKK.
rMapOANHAMUKN MaTeMaTn4eckomn
rMapoaMHAMUKM BnageTtb: MmeTogamu, No3BOMSIOWMMY HAXO4UTb
TeoOpeTUYeckui annapaT, Heobxooumbli Ansi
0000LEeHNA HayyHbIX [OaHHbIX WM pe3yrbTaToB
3KCMNEPMMEHTOB B MOAENsAX MaTemMaTU4eCcKon
rmapoanHaMUKN.

MKB-3.2 | Ymeer 3HaTb: Kak CTpykTypupoBatb M obobwartb
CTPYKTYpMpOBaTh W | HAy4YHbIE€ N SKCMEPUMEHTANbHbIE AAHHbIE, YETKO
0606wWwate HaydyHble | dopMynupoBaTb W u3narate Heobxoanmyro
n WHOopMaLnIo.
3KCrnepuMeHTasbHbl
€ [aHHble, 4eTKO | YMeTb: CTPYKTypupoBaTb M 0006LWaTb HayyHble
dopmMmynupoBatb U | K1 3KCMepUMEHTarnbHbIE OaHHble, 4yeTKO
nsnaraTb dopmynupoBatb W u3naratb Heobxooumyto
Heobxoanmyto WHopMmaLuio.

MHdopMaumto.
Bnagets: MeToAamu, NO3BOMAKOLLMMU
CTpyKTypupoBaTb UK 0000Wartb HayyHble U
3KCNepMMeHTarbHbIe OaHHble, 4yeTko
dopmMynmpoBaTb W wusnarate HeobXoaMMYyH
WHopmMauuio.

MKB-3.3 | NmeeTt 3HaTb: KakK MonyYnTb MNpPaKTUYECKM  OnMbIT
npakTudeckun onbIT | 0600LeHMa NogobHOM MHopMaLnK.
0bobLeHns
nogo6Howm YmMeTb: nonyyYnTb npakTU4eckum onbIT
nHcopmaumnm 00600LWeHnsa NnoagobHoM MHopmMaLnn.

Bnagetb: meTogamu, NO3BONSAOLWLMMAU MOMAYYUTb
npakTuyeckmn onblT  06obweHns nogobHom
WMHopmauun.

12. O6beM AMCUMNIIUHBI B 3a4€THbIX eanHuuax/yac.— 4 / 144.

dopma NPoOMeXyTOYHOM aTTecTauun:

JK3aMeH — 3 ceMecTp

13. TpyaoemkocTb No Buaam y4yeb6Hom paboTbl

Bupg yyebHor paboTbl

TpynoemMKkocTb

Bcero

Mo cemecTtpam

3 cemecTp




KoHTakTHas paboTa 44 44
nekuum 22 22
npakTnyeckue 22 22
B TOM yucre: nabopartopHble
KypcoBas pabota
KOHTPOMbHbIE paboThl 2 2
CamocTtosTensHasi paborta 64 64
MpomexyToyHag aTTecTaumns 36 36
UToro: 144 144
13.1. CopepxaHue AUCLUNIUHDI
n/n Peanusauuns
pasgena
HaumeHoBaHwue pasgena ONCUUNNUHBI C
CopepxaHve pasgena aMCunnimHbl
ANCUUNNNHBI MOMOLLIbIO
OHNawH-Kypca,
OYMK *
1. Nlekuum
1.1 OnepaTop TennonpoBogHOCTMW. -
Oneparto COMPSPKEHHbIV K oneparo -
®opmynbl [puHa. paTop P patopy
TEennonpoBOAHOCTU. -
dyHpameHTanbHoe
SLICHME MepBas dopmyna NpuHa.
P dyHOameHTanbHoe peLleHne n ero nHTepnpeTaums.
CaoWcTBa pyHAaMEHTaNbHOIO peLleHuns
1.2 MepBas kpaeBas 3agava.
lMocTaHoBKa kpaeBbIx 3agau
BTopas kpaesas 3agayva.
n 3agaum Kowwm. MpmHumn
TpeTbs kpaeBas 3agjava.
MakcMMyma B
. 3apgayva Kown.
orpaHuM4eHHon obnacTtu o
MpyHUMN MakcMMyMma B OrpaHn4YeHHon obnacTu.
1.3 OueHka peLueHns NepBON KpaeBon 3adaun.
ArMpuropHbIe OLEeHKN o .
N OueHkKa peLueHns BTOPO KpaeBow 3agaduun.
peLLEeHUN KpaeBbIX 3aavy. - .
EOVHCTBEHHOCTL peLleHns NepBon KpaeBon 3agayum.
TeopeMbl €AUHCTBEHHOCTN. o o
EOQVHCTBEHHOCTHL peLleHns BTOPON KpaeBon 3agaym
1.4 AHanNUTUYHOCTL peleHnin | AHaNUTUYHOCTbL PELLEeHNn MO NPOCTPaHCTBEHHON
Nno NPOCTPaHCTBEHHOW nepemMeHHown.
nepemMeHHou OueHKa aHanMTUYeCKOro NPOAOIPKEHNS.
15 Teopembl 06 yctpaHumon | MNepeasi Teopema 06 ycTpaHUMON OCOBEHHOCTH.
0C0BEHHOCTH BTopas Teopema 06 ycTpaHMMON 0CODEHHOCTN.
1.6 MocTpoeHune pelleHus
dopManbHoe NoCcTpoeHue pelleHns 3agadu Kowu.
3agayu Kowwm npu nomoLum
Teopema cyLecTBOBaHUS.
npeobpaszoBaHusa Pypbe
1.7 MMNoannNUNTUYHOCTL
Teopema 0 rMNO3aNNUNTUYHOCTH.
onepartopa
Teopema 0 e4UHCTBEHHOCTM 0600LLEHHOIO peLleHMS.
TENI0NpPOBOAHOCTHU
2. lMpaKkTnyeckune 3aHaTusa
2.1 MpeactaBneHue pelueHuit ¢ | OGbEMHbIV TENTOBOW NOTEHLUMan. -
MOMOLLIbIO MOTEHLMANOB. TennoBow NoTeHLMan NPocToro cros. -
BbeckoHeuvHas TennoBow NOTEHLMan ABONHOro Cros. -
OnddepeHumpyemMocTb Teopema o OeckoHeuHOW AnddepeHLNPYEMOCTU
peLueHun peLUeHun.
2.2 MpuHLUMN MakcuMyma B
8 Jlemma 06 oueHKax peLleHnst CBEPXY U CHU3Y.
HeorpaHu4YeHHon obnacTu. 9
N MpyHUMN MakcMMyma B HeorpaHu4eHHom obnactu
CTtporuv npuHumMn N
CTtporui npuHUmMn Makcumyma
Makcumyma
2.3 OueHka pelleHuA HeOAHOPOAHOro YpaBHEHUA B
OueHku peLueHun orpaHuyeHHon obnacTu.
HeoaHOpPOAHbIX ypaBHeHUn | OueHka pelleHud HEeOO4HOPOAHbIX YpaBHEHWA B
HeorpaHMyeHHbIX 0bnacTax.
2.4 ANpUopHbIE OLEHKN OueHka pelueHus 3agaym Kown.




peweHnin 3agayun Kowww.
Teopema eQUHCTBEHHOCTH

EaovHCTBEHHOCTL pelueHns 3agadm Koww.
Ctabunmsauunsa pelueHnsa ons orpaHN4eHHon obnacTtu.

ans 3agayun Koww. Crabunmsaumna  pelweHnss aOnd  HeorpaHu4eHHowm
Crabunmsauuns peLueHunin obnactu.
25 OueHka npou3BOAHBIX  MEpBOro  nopsgka  no
NPOCTPAHCTBEHHBIM NEPEMEHHbIM.
OueHkn Npon3BOaHbIX
. OueHka  nNpouM3BOAHLIX MO  MPOCTPAHCTBEHHbIM
peLLEeHUN ypaBHEHUS
nepeMeHHbIM.
TennonpoBoagHOCTH o
OueHka CMellaHHbIX MpPOou3BOAHbIX (MO NepemMeHHON
BPEMEHM 1 N0 MPOCTPAHCTBEHHBIM NEPEMEHHbBIM)
2.6 Teopema Jnysunns.
Teopema JlnyBunns N3onupoBaHHble  OCOBEHHOCTM  ANA  ypaBHEHWS
TEeNI0MpoOBOAHOCTW.
2.7 . Teopema 0 CXOOUMOCTM  MOCNEAOBATENBHOCTU
KomnakTHOCTb cemencTBa 9
2 peLleHnin AN ypaBHEHMS TENIONPOBOAHOCTH.
peLueHun
Teopema 0 KOMNaKTHOCTM.
2.8 Teopema o0 rmagkocT 06beMHbIX MOTEHLManoB.

"MagkocTb 00 bEMHbIX
noTeHuuarnos.
O6o06LeHHoe pelueHne Ans
ypaBHeHUs
TennonpoBoOAHOCTH

lMoctaHoBKka o0600WeEeHHON 3agavn AN ypaBHEHWS
TennonpoBOAHOCTH.

OnddepeHunanbHble
0606LLeHHON 3agauun.
KoHTponbHas pabota

CBOWCTBA peLueHns

13.2. Tembl (pasaenbl) AUCUUNIUHBI U BUAbI 3aHATUN

Ne n/n

HanmeHoBaHue TemMbl

Buabl 3aHATWI (KONIMYECTBO YacoB)

(pasgena)
ONcuMNnHBbI

Jekuumn

Mpaktuyeckme | JlabopatopHblie

CamocTtosaTenbHas
paboTta

Bcero

11

®dopmynbl puHa.
dyHoameHTansHoe
peLueHvne

3 4

1.2

[MocTaHoBKa KpaeBbIX
3apad v 3agayn Kowwuu.
MpuHUMN Makcumyma
B OrpaHNYeHHOM
obnactu

13

ANprOpHbIE OLIEHKN
peLLeHN KpaeBbIX
3agad. Teopemsbl
€ONHCTBEHHOCTM.

14

AHanMTM4YHOCTb
peLleHnin no
NPOCTPaHCTBEHHOWN
nepeMeHHou

15

Teopembl 00
ycTpaHnumom
0COBEHHOCTH

1.6

lMocTpoeHune pelueHus
3aga4m Kowwm npu
nomMoLm
npeobpasoBaHusi
dypbe

1.7

MNO3NNMUNTUYHOCTb
onepaTtopa
TENNonpoBoOAHOCTU

2.1

MNpenctaBneHne
PELLEeHWNI C NOMOLLIbIO
NoTeHLUMarnos.
BbeckoHeuHas
onddepeHumpyemMoct
b peLLeHni

2.2

MpuHUKMN Makcmmyma
B HEOrpaHUYEHHON




obnactn. Ctporui
NPUHLMN MakcuMmyma

2.3 OueHkn peLueHuin
HEeOOHOPOOHbIX 3 4 7
ypaBHEHUN

2.4 ANprOpHbIE OLIEHKN
peLleHnin 3agayn
Kowwn. Teopema

€NHCTBEHHOCTWN Ans 3 4 7

3agayvn Kowmn.
Crabununsauus
peLleHni

2.5 OueHKN Npon3BOAHbIX
peLleHnin ypaBHEHUS 3 5 8
TENNONPOBOAHOCTHU

2.6 Teopema Jlnysunns

2.7 KomnakTHOCTb
CeMencTBa peLleHnm

2.8 MMapkocTb 06 bEMHbIX
NoTeHLNanos.
O606LeHHoe
peLueHue aons

ypaBHeHUsI

TENIONPOBOAHOCTYU

Wtoro: 22 22 64 108

14. MeTtoamnyeckme ykasaHuUs ANA OOyYaloWMXCA MO OCBOEHUK AUCLUMNIUHLI:
lNMpenogaBaHne OMCUMNAWHBI 3aKMOYaeTCs B YTEHUW NeKuMn U NpoBeAeHUU MNPaKTUYECKUX
3aHATUIA. Ha nekumsix pacckasblBaeTcsl TeopeTU4ecKnin maTepmarn, Ha NPakTUYeCKUX 3aHATUSAX
peLuarTca NpMMepbl N0 TEOPETUYECKOMY MaTepuany, NPOYNTaHHOMY Ha NEKUUSIX.

Mpn n3yvyeHnn kypca «HavanbHO-kpaeBble 3afaun Ans napaboriMyecknx ypaBHEHUN»
obyvalwmnmes cnegyet BHAMATENbHO CnyLwaTh U KOHCNEKTUPOBaTbL Matepuarn, nsnaraembli Ha
ayauUTOPHbIX 3aHATUAX. [ns ero NOHUMMaHuMs W KadeCTBEHHOro YCBOEHMs O0yyarommcs
pekomMeHayeTca cregytowas nocrneaoBaTesibHOCTb 4ENCTBUN.

1. lMocne kaxgon nekuumn CTyaeHTam pekomeHayeTcs nogpobHO pas3obpaTb NPOYUTAHHbLIN
TeopeTn4yecknin marepuar, Bblyd4UTb Bce onpefeneHns n qOopMyrMpOBKU TEOPEM,
pasobpaTtb NpuMepbl, peLleHHble Ha nekunn. lMNepen cneayrowen nekumen obasartensHo
NOBTOPUTb MaTepuan npeabiayLen nekunu.

2. MNepen npakTMyecknm 3aHATMEM 00a3aTenbHO MOBTOPUTL FEKUMOHHBIA  MaTepuan.
[Mocne npakTU4eckoro 3aHATUS ele pas pa3obpaTb pelleHHble Ha 3TOM 3aHATUM
npumepsbl, Nocne NPUCTYNUTbL K BbINMOMIHEHUIO AOMALUHEro 3agaHns. Ecnv npu pewexHum
nNnPUMEpPOB, 3afdaHHbIX Ha [OM, BO3HMKAKT BOMNPOCHl, 00s3aTenbHO 3agaTbh Ha
cnegyrowemM npakTUYeCcKOM 3aHSATUM UM B NPUCYTCTBYIOLLMIA Yac npenogaBaTternto.

3. Mpn nogrotoBke K MPaKTUYECKUM 3AaHATUSIM MOBTOPWUTH OCHOBHbIE MOHATUSA MO TeMawm,
n3yunTb npumepbl. Pewas 3agayun, npenBapuTenbHO MOHATb, KakoW TeopeTuyecKum
MaTtepuarsn Hy>XHO UCMnosib3oBaTb. HamMeTuTb NnaH peleHnd, nonpoboBaTb Ha ero OCHOBE
pewnTb nabopaTopHble 3agauun.

MeToamyeckme ykasannsa ans 0byyaroLmnxcsa npu caMmocToaTeNnbLHON paborTe.

CamocTosaTenbHasa paboTta oby4darolmnxca HanpaBrieHa Ha CaMOCTOSTENbHOE OCBOEHME
BCEX TeM UM BOMPOCOB y4ebOHOM  AUCUMNMUHBI, MNPEeAYyCMOTPEHHbLIX  NPOrpamMMoOn.
CamoctosiTenbHaa pabota saBngetca o06si3aTenbHbIM BUMAOM OEATENbHOCTU ANA  KaXAoro
obyvaroulerocs, ee obbem no yvyebHOMy Kypcy onpegenserca yy4eOHbiM nnaHom. [lpu
camocToATenbHOM paboTe  obyvawowmnca  B3aMMOAencTByeT C  pPeKOMeHOOBaHHbIMU
MaTepuanamm npyM MMHMManbHOM y4acTun npenogaBsaTens.

CamocTosaTenbHas pabota ¢ yuebHukamu, y4ebHbIM1 NOCOBMAMM, Hay4YHOM, CNPaBOYHOWN
N NONynspHOM nuTepaTypon, mMaTtepuanamm nepuoguyecKkmx usgaHum uM pecypcamu ceTu
Internet, cTaTMCTU4ECKMMN AaHHBIMU ABNSETCA Hanbonee apPEKTUBHLIM METOLOM NOSyYeHUs
3HaHMN, MO3BOMSET 3HAYUTENbHO aKTUBM3UPOBATbL MPOLECC OBnageHns uHdopMaumen,




cnocobcTByeT 0Oonee rnybokoMy YCBOEHMIO M3y4aemMoro wmatepuana, dqopMmupyeTt y
oByyYalLMNXCs 3aMHTEPECOBaAHHOE OTHOLLEHNE K KOHKPETHOM npobneme.

Bonpocesl, kKoTopble BbI3blBalOT Y 0byyalowmxca 3aTpygHeHUs npu noarotoBke, AOSMKHbI
OblITb 3apaHee cOpMynMpoBaHbl M O3BYYEHbl BO BpEeMs 3aHATUA B ayguTopun Ons
AOMNOMNHUTENBHOIO pa3bACHEHUS npenogasaTenem.

[Ana ycnewHoro u nnogoTBOPHOrO obecnevyeHusi UTOroB CaMOCTOATENbHOM pPaboThl
paspaboTaHbl y4ebHO-MeToaANYECKME YKa3aHUs K CaMOCTosiTeNnbHOM paboTe CTyaeHTOB Hag
pasnUYHbIMK pasgenamun UCUUNNHGI.

Buabl camocTosTenbHoM paboThl: KOHCNEKTUPOBAHNE y4eOHON M Hay4YHOW nuTepaTypbl;
npopaboTtka y4ebHOro martepmana (Mo KOHCNekTam nekuumn, y4ebHonm U Hay4yHon nutepatype);
paboTa B 3NEeKTPOHHOMW BUBNMoTevHon cucteme; pabota ¢ MHGPOPMALMOHHLIMWU CPaBOYHbIMMU
CUCTEMAMMU, BbINOSIHEHNE AOMALUHUX 3afaHUN (MPaKTUYECKNX U TEOPETUYECKNX); BbINOSTHEHNE
KOHTPOmbHbIX paboT; NoAroToBka K MpakTUYeCKMM 3aHATUAM; pabota ¢ Bonpocamu Anis
CaMOmnpOBEPKW.

Bce 3apaHus, BbINONHAEMble CTYAEHTaMW CaMOCTOATENbHO, Moanexart nocreayoLlemn
npoBepke npenogaBaTtenem.

15. NepeyeHb OCHOBHOW U AONOJIHUTENBLHON NUTEepPaTypbl, PECYPCOB UHTEPHET,
Heo6X0AMMbIX AN OCBOEHUSA AUCLUNNUHbI

Ne n/n McToYHmK
CabutoB K.b. YpaBHeHus matematunyeckon cusmkm / K.b. Cabuto. — M.: dnamarnur, 2013. —
1 352 c. . /I «YHuBepcuTeTckaa Gubnumoteka online»: 3aneKTPoHHO-6MBnMoTeYHas cuctema.. —
URL: http://biblioclub.ru

6) gononHuTenbHasa nuTeparypa:

Ne n/n McToYHMK
Mywko A.B. YpaBHeHUss MaTemaTmnyeckon uankm : y4eb. nocobue / A.B. MNywko, A.[l. baes,
1 A.C. PsbeHko; BopoHex. roc. yH-T. — BopoHex : WML BI'Y, 2011. - 520 c. —

URL:http://www.kuchp.ru

Bnagumnpoe B.C. COOpHWMK 3agjay no ypaBHeHWsAM matemaTtudeckon dumaukm / B.C.
2 Bnagumupos, B.lN. Muxannos, Muxannosa T.B., llabyHnH M.N. — M: ®namatnur, 2016. — 512
c. /| OnekTpoHHO-6nbnuoTeyHasa cuctema «JlaHb». — URL: https://e.lanbook.com/

Kapuesckuin M.M. Jlekumn no ypaBHeHusAM maTemaTtudeckon dusvkn / M.M. KapuyeBckuin. —
3 CI6: UspatenbctBo «JlaHb», 2016. — 164 c. // QnekTpoHHO-O0MbnmnoTeyHasi cuctema «JlaHby». —
URL: https://e.lanbook.com/

KapueBckun M.M. YpaBHeHUs1 maTemaTudeckon uaukn. JononHuTesnbHble rmaBbl: YyebHoe
4 nocobue / M.M. Kapuesckun, MNMaenoea M. ®. — CI16: M3gatenbctBo «JlaHby», 2021. — 276 c. //
ONeKTPOHHO-0MBnMoTeyHas cuctema «JlaHby». — URL: https://e.lanbook.com/

B) MHOPMaLMOHHbIE 3/1EKTPOHHO-06pa3oBaTesibHble pecypchl (OduUManbHble pecypchl MHTepHET)*:

Ne n/n Pecypc

1 http://feqworld.ipmnet.ru — MHTEepHEeT-NopTan, NOCBALWEHHbIN YPaBHEHUAM 1 METOLAM WX
peLeHnn

2 http://www.lib.vsu.ru - anekTpoHHbI kaTanor 3HB BI'Y

3 http://www.kuchp.ru — anekTpoHHbIN canT kadeapbl ypaBHEHUIA B HACTHbIX MPOU3BOAHBIX U
TEOpWM BEPOATHOCTEWN, HA KOTOPOM pa3MeLLeHbl MeToANYECKME u3gaHus

4 OBC «YHuBepcuteTckas 6ubnmoTeka oHNamH»

5 OBC «JlaHb»

16. NMepeyeHb y4eOHO-MeTOaNYECKOro obecneyvyeHns AN CaMOCTOATENIbHON PaboThbl

Ne n/n MICTOYHMK
Bnagnmupoe B.C. C6opHMK 3agad no ypaBHeEHMAM maTemaTtudeckon dusmkn / B.C.
1 Bnagumupos, B.I1. Muxainos, Muxannoea T.B., lUabyHuH M.N. — M: ®duamatnuT, 2016. — 512

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

Hepesuy U.B. MNMpakTnkym no ypaBHeHMsiM maTemaTudeckon cdusukm / U. B. Oepesny. — CI16:
2 N3patenbctBo «JlaHb», 2017. — 428 c. // OnekTpoHHO-0MbnmnoTteyHas cucteMa «Jlanb». — URL:
https://e.lanbook.com/
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Mmywko A.B. Knaccudumkaums anddepeHumanbHbX ypaBHEHUIN C YaCTHbIMU MPOU3BOAHBLIMW.
3 [MocTaHOBKa OCHOBHbIX 3ajay MaTtematudeckon usmkm / A.B. nywko, A.C. PabeHko. —
Boponex: N[ BI'Y, 2018. — 33 ¢. — URL:http://www.kuchp.ru

Mywko A.B. lNMpaktnyeckue 3aHATMA No knaccudpmkauumn gudpdepeHumanbHbiX YpaBHEHUI C
4 yacTHbIMK npoussoaHbiMu / A.B. Mywko, A.C. PabeHko. — BopoHex: N[O BI'Y, 2018. — 38 c. —
URL:http://www.kuchp.ru

Mywko A.B. Knaccudukaums guddepeHumnanbHbiX YpaBHEHUA C HYaCcTHbIMU NPOU3BOAHbLIMM.
5 lMocTaHOBKa OCHOBHbIX 3agady matematudeckon cwmsukm / A.B. nywko, A.C. PsbeHko. —
Boponex: N[ BI'Y, 2018. — 33 c. — URL.: http://www.kuchp.ru

Mmywko A.B. lNpakTudeckne 3aHATMA NO Knaccudukauumn anddepeHumnanbHbiX ypaBHEHUA C
6 YyacTHbIMK npousBoaHbiMu / A.B. Mywko, A.C. PabeHnko. — BopoHex: N[ BI'Y, 2018. — 38 c. —
URL: http://www.kuchp.ru

Mywko A.B. InddepeHumnanbHble ypaBHEHUS C YaCTHbIMU MPOM3BOAHBIMU TMNeEpPBONIMYECKOro
7 1 napabonunyeckoro Tunos / A.B. Nywko, E.A. JlornHoBa, C.A. TkaueBa. — BopoHex: V[ BI'Y,
2019. — 80 c. — URL: http://www.kuchp.ru

17. OOGpasoBaTenbHbleé TEXHONOrNMU, UCNONb3yeMble NpU peanusauum y4yeo6HoOM
ANCLUMNIINHBLI, BKIOYas AUCTaHUMOHHble obOpa3oBaTenbHble TexHonoruu (OOT,
3NeKTpoHHoe obyyeHue (D0), cmewwaHHOe OOyyYeHue):

MNepeyeHb HeobxogmMmoro nporpammHoro obecnedenus: Microsoft Windows Server 2008,
Microsoft Windows 10 Enterprise 64 bit, LibreOffice 6 (Writer (mekcmossit npoyeccop), Calc
(anekmpoHHble mabnuubl), Impress (npeseHmauuu), Draw (eekmopHas epaghuka), Base (6a3za
OaHHbIx), Math (pedakmop ¢popmyrn)), Maxima, Total Commander, WinDjView, Foxit Reader, 7-
Zip, Mozilla Firefox.

18. MaTtepuanbHoO-TeXHUYeCKOe obecneyeHue AUCUUMIUHBLI: Y4yebHas ayauTopus Ong

NpoBeAEHNs] 3aHATUA  JNIEKUMOHHOTO UM CEMWHAPCKOro Tuna, TEeKyWero KOHTpons u

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

CneumnanunsnpoBaHHas mebernb.

19. OueHou4HbIe cpeacTBa ANsl NPoOBeAEHUSA TEKYLEN U MPOMEXYTOYHOM aTTecTauum
MopsagoKk OueHKM ocBoeHust obyvawwmmmncs ydebHoro maTepuana onpepenseTcs

coaepXxaHnem cneayoLmnx pasgenoB ANCUNNINHDI:

HavmeHoBaHue WHankaTop(bl)
r’,\;gn pasfena aAvcumnivHbl KO“&';?;?H AOCTVXEHUA OuerouHbie cpeacTsa
(mogyns) H KOMneTeHummn
11 o HZ“aAI\yAJ;I:Ta[JD'IVII::OG MK-1, MK-1.3, MNMKB- TecToBble 3a0aHUNA, KOHTPONbHas paboTa,
: y pelLeHMe MKB-3 3.1, MKB-3.2, nepeyeHb BOMPOCOB K 3K3aMeHy
MKB-3.3
lNocTaHoBKa KpaeBbIX MK-1.1, NK 1.2,
1.2 3afday v 3agaym Kowww. MK-1, MK-1.3, MNKB- TecToBbIE 3aaHUA, KOHTPONbHasA paboTa,
: MpuHLUMN MakcMMmyma B MKB-3 3.1, MKB-3.2, nepeyeHb BOMPOCOB K 3K3aMeHy
orpaHu4eHHon obracTtu MKB-3.3
AMNpUOpHbLIE OLIEHKN MK-1.1, MK 1.2,
13 peLLeHunii KpaeBbIX MK-1, MK-1.3, MNMKB- TecToBbIE 3aaHUA, KOHTPONbHasA paboTa,
: 3agad. TeopeMbl MKB-3 3.1, MKB-3.2, nepeyeHb BOMPOCOB K 3K3aMeHy
©JVHCTBEHHOCTMU. MKB-3.3
AHanUTU4YHOCTb MK-1.1, MK 1.2,
14 peLleHuii no MK-1, MK-1.3, MNKB- TecToBble 3a4aHUsA, KOHTPONbHas paboTa,
: NPOCTPaHCTBEHHOM MKB-3 3.1, MKB-3.2, nepeyeHb BOMPOCOB K 3K3aMeHy
nepemMeHHom MKB-3.3
15 yCTpE)aHMMOM MK-1, MK-1.3, MNMKB- TecToBbIE 3aaHUA, KOHTPONbHasA paboTa,
: MKB-3 3.1, MKB-3.2, nepeyeHb BOMPOCOB K 3K3aMeHy
ocobeHHoCTH MKB-3.3
MNMocTpoeHune pelueHns MK-1.1, MK 1.2,
16 3aga4v Kowwm npu MK-1, MK-1.3, MNMKB- TecToBble 3aaHUA, KOHTPONbHasA paboTa,
' NoMOLLM MKB-3 3.1, MKB-3.2, nepeveHb BONPOCOB K 9K3aMeHY
npeobpasoBaHng dypbe MKB-3.3
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HanmeHoBaHue WHankaTop(bl)
,.ll\;,%, pasfena AMCLMNINHbI KO'\I"A';?;?H LOCTVKEHMS OueHouHbie cpencTaa
(mopgyns) u KOMNeTeHummn
1.7 vn OSQDMQTTS;: i MK-1, MK-1.3, MNKB- TecToBble 3agaHUsA, KOHTPONbHasA paboTa,
: MKB-3 3.1, MKB-3.2, nepevyeHb BONPOCOB K 3K3aMeHY
TENonpoBOAHOCTMU MKB-3.3
MpencrasneHne
peLLUeHUN C NOMOLLbIO MK-1.1, NK 1.2,
21 noteHunarnos. MK-1, MK-1.3, MNKB- TecToBblE 3agaHns, KOHTpPONbHast paborTa,
: BeckoHeuHasi MKB-3 3.1, MKB-3.2, nepeveHb BONPOCOB K 9K3aMeEHY
anddepeHunpyemMocTb MKB-3.3
peLleHnn
MpuHUMN Makcumyma B MK-1.1, NK 1.2,
29 HeorpaHu4eHHowu MK-1, MK-1.3, NMKB- TecToBble 3a0aHNA, KOHTPONbHasA paboTa,
: obnactn. Ctporum MKB-3 3.1, MKB-3.2, nepeyeHb BOMPOCOB K 3K3aMeHy
MPUHLMN MaKCUMyMa MKB-3.33
o y MK-1.1, MK 1.2,
23 Hueeol-g(:o%iﬁﬁ:r(w MK-1, MK-1.3, MNMKB- TecToBble 3aaHUA, KOHTPONbHasA paboTa,
: o MKB-3 3.1, MKB-3.2, nepeyeHb BOMPOCOB K 3K3aMeHy
ypaBHEHUI MKB-3.3
AnpuopHbIe OLEHKN
peLwleHnin 3agayun Kowww. 1.1, K 1.2
Teopema -1.1, -2,
MK-1, MK-1.3, MNMKB- TecToBble 3aaHUA, KOHTPONbHasA paboTa,
24 CAUHCTBEHHOCTN ANA MKB-3 3.1, MKB-3.2, nepeveHb BONPOCOB K 9K3aMeHY
3agayvun Kown. MKB-3.3
Crabunusauus
peLeHnn
OLueHKM Npon3BOaHbIX MK-1.1, MK 1.2,
- MK-1, MK-1.3, MNMKB- TecToBble 3a0aHUA, KOHTPONbHasA paboTa,
2.5 PELLEHIN YPABHEHN MKB-3 3.1, MKB-3.2, nepeveHb BONPOCOB K 9K3aMeHY
TenmnonpoBogHOCTH MKB-3.3
MK-1.1, MK 1.2,
MK-1, MK-1.3, MNMKB- TecToBble 3a0aHNA, KOHTPONbHas paboTa,
2.6 Teopema Jinysuns MKB-3 3.1, MKB-3.2, nepevyeHb BONPOCOB K 3K3aMeHY
MKB-3.3
MK-1.1, NK 1.2,
27 KomnakTHoCTb MK-1, MK-1.3, MNMKB- TecToBble 3a0aHNA, KOHTPONbHas paboTa,
: ceMencTBa peLueHui MKB-3 3.1, MKB-3.2, nepeyeHb BOMPOCOB K 3K3aMeHy
MKB-3.3
[mapkocTb 06BEMHbIX KA1 1K 1.2
NoTEHLManos. -1.1, -2,
MK-1, MK-1.3, MNMKB- TecToBble 3a0aHUNA, KOHTPONbHas paboTa,
2.8 | O6obLueHHoe pelleHne MKB-3 3.1, MKB-3.2, nepeyeHb BOMPOCOB K 3K3aMeHy
Onga ypaBHeHuA MKB-3.3
TENI0NPOBOAHOCTH
lMpomexyToyHas aTTectauusi
[MepeyeHb BONPOCOB K 9K3aMeHY
dopmMa KOHTpOns - JK3aMeH

20. TunoBble OLEeHOYHbIe cpeaACcTBa U MeToAMYEeCKUe MaTepuarnbl, onpegensiowue
npoueaypbl OLeHMBaHUSA
20.1. TeKywWw M KOHTPONb YCNeBaemMoCTH

KoHTponb ycneeaeMocTV MO AMCUMMIIMHE OCYLLECTBMSETCH C MOMOLUbI0 CreayHLmnX
OLIEHOYHbIX CpeacTB:

MpuMepHbIN NnepeyYeHb TeCTOBbIX 3aQaHUN

1.MycTb zeR", t>0, T — onepartop TennonposogHocTn. OnepaTop TennonpoBoaHOCTU
AeNCTBYeT Ha PYHKUMIO u(z,t) CreayloLmuMm o6pasom:

Qu(x,t) <~ Ou(x,t) u(x,t) &
ot Z oz’ ot Z

i=1 i=1

(l’,t)|l’€QC R, 0<t<7 , u(z,t)€C*(w )NC"(@,), B w,

62;(3; t) , B) Tu(z,t) = Z

i=1

& u(x,t)

a) Tu(z,t) =

, 0) Tu(z,t) =

2. TycTb w,



n 2
Tu(z,t) = Z“)ug;, b_ > 9 gi;’ b_ 0,
i=1 i

N B TOuKe (2',t")cw DYHKUMA wu(z,t) AOCTUraeT Hambonbluee UMM HavMeHbLUee 3Ha4eHue.

ByaeT nu npw (z,t) € w, BbINONHEHO PABEHCTBO u(z,t) = u(z’,t’)?
a)ga. 6)Her.
3. lMyctb w orpaHMyeHHass obnacTtb B NPOCTpaHCTBE R'', nexawass B Ccroe
(:c,t)| t'<t<t" , PYHKUNA u(z,t) € C*'(w) N ABNAETCH B w pPeLLUeHNeM ypaBHEHNS

Au(z,t) & O u(z,t)
at pury axf
Byoet nu dyHKUNS w(z,t) aHANUTUYECKOW NO NPOCTPAHCTBEHHOW NEPEMEHHON 1 ?
a)pa. 0)HerT.
4. TycTb w = (mtzcQCR,0<t<7 , S =00x(0;7), ulz,t)€C* @), v — EAMHNYHBIA

n 2 n 2
ou(z,t) -0 u(x, t) . Tu(mt)— — du(z,t) -0 u(x, t) .
at i=1 33:5 8t i=1 81‘5
MepBoun hopmynon 'puHa onga onepatopa TenonpoBOAHOCTU HasbiBaeTca popmyna

fv(x, t)Tu(x,t) dzdt = f(i%ﬁ%jﬂ*u(%t) 81); t))d g — f o, 1) Bua(l:L/’,t) ds +

a) w, w, =1 i i s,

Jrf u(z, ) v(z,T)dr — f u(z,0) v(z,0)dz,

Q

6) —fu(:c,t)iaza drdt = fzawt avi ) gt — fu(x,t)a”éx’t)ds,
w, w, =1 i S

=0.

BEKTOP BHELUHeNn HOpMaJin K ST, Tu(z,t) =

i=1 v

[ ol 0)Tulw. 1)~ u(a YT v(a, 1)) dadt = [ (u(a.) 8”8(‘””’ £ _9u@b) o pyyds +

B) J S v ov

+f w(z, 7)v(z, 7)dx — fu(m, 0) v(z, 0) dz.

Q

5. Beegem 0603HavYeHns: w orpaHuyeHHasa obnactb B NpocTpaHcTBe R"', nexalias B
croe (:c,t)| t'<t<t” , S rpaHuWYHble TOYKM obnactn w, nexawme B croe (x,t)| th<t<t",
=N (a:,t)|t:t’ , " MHOXEeCTBO TOYEK U3 &N (:p,t)| t=t" KOTOpble ABMATCA BHYTPEHHUMU
TOYKaMM 3TOFO MHOXEeCTBa B TIMNEPNNOCKOCTU t=t", o=S5SUQ', o=wuQ’. Ecnmu
u(z,t) e N (@)NC*(@) B @
ou(w,t) ¢ O u(z,t)

ot P axf
OyneT N Npwu (z,t) € @ BbINOSIHEHA OLIEHKA

Tu(z,t) =

= f(x’t)

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

(z,t)€x (x,t)ew
a) fa. 6) Her.
6. MNyctb G’ = (x,t)|x€R",t§t0 , (PyHKUMA  u(z,t) € C*'(G°) B G° ABNSETCHA pelueHnem
" O*u(z
i=1 81:72

min u(z,t) — 7 sup
(z,t)e0 (z.t)ew

(a,1)|?

0
ypaBHEHUA ugz,t)_ ) =0 W CyWeCTBYIOT TakKMe KOHCTaHThbI 01 >0 U ¢>0, yTO B G’

BbINOJSIHEHA OLEHKa
Ju(z, )| < C,(1+ |x|2 +[e)?,
Torga B G (pyHKUMS u(z,t) BygeT
a) He 3aBUCETb OT z, 0) He 3aBUCETb OT ¢, B) MHOMOYSIEHOM OTHOCUTESIBHO = U ¢.



7. Nyctb w = (:E,t)|:1?€QCR",O<t§T , S =00x(0;7), u(z,t)eC*(@), v — €OUHUYHBIV

du(z,t) Z *u(w,t) Tt — augz, t Z O"u(x,t)

ot i=1 8%2 i=1 833]2
BTopon coopmynon N'puHa onga onepaTtopa TensonpoBOAHOCTM HasbiBaeTcHa hopmyna

B " Qu(z,t) 8v(x,t)_ux ov(x,t) dt — [ olx Ou(z, 1)
" fv(mﬁ)Tu(xt)dmdt—[(;a—%a—% () =) dadi {(,t) s o+

—|—f w(x, T) (arT)dat—f u(z,0) v(z,0)dz,

0) fu(:v,t)z":azaxt drdt = fzau (,2) agx t)d dt — fu(a:,t) (%éx’t) ds,
) w, z;

i=1 r v

BEKTOp BHELUHeW HopMmanu K S, Tu(z,t)=

§ B Ouv(z,t)  Ou(x,?) oz o
. f (v(@, t)Tu(w, t) — u(z, )T v(z, 1) ) drdt = ! (1) = o Uat))ds +

Jrf uw(z, 7)v(z, T)dx — fu(a:, 0) v(z, 0) dz.

Q

8. lMyctb G = (:B7t)|:v6]R",O<t§T , u(z,t) € C*(G)NC'(G), CylecTByeT KOHCTaHTa M

TaKas, 4To Npy (z,¢) € G BbIMOMHEHa OLUEHKa |u(z,t)| <M U B G,

9 » 5
Tufat) = 280§D .

ByaeT fv npu (z,t) € G. BLINOSIHEHA OLEHKA
inf u(z,0)—7 sup |ffv t) | < u(z,t) <supu(3: 0) +7 sup |f:v t|

zeR" (a,t (w,t)eG,
a)ga. 6)Her.
9. MNyctb G° = (x,t)|a:€]R",t§t0 , PyHKUMA  wu(z,t) € C*'(G°) B G° SABNSETCHA pelueHnem
du(x,t) I~ ul(z,t
_,:1 axf
BbINOJSIHEHA OLEHKa

YpaBHEHUA )20 N CylwecCTBYKOT TakKMe KOHCTaHTbI C'1 >0 U ¢>0, YTO B G’

2 >
lu(z, b < €, +]a] +[e)*,
Torga B G’ (pyHKUMS u(z,t) OyAeT MHOrOYIEHOM OTHOCUTESNBHO 2 U ¢ CTEMNEHb He Bbille
a)q, 0)[g, B)g+2

n 2
10. MycTb z€R", teR, Tulz,t)= 8“;?” —Za ;(i’t). dyHAaMEHTaNbHLIM peLleHneM ans
i=1 x}

YypaBHEHUA TENIONPOBOAHOCTU Ha3dblBaeTCH PYHKUNA T(z,z2°,t,t") € D'(R""') Takad, 4To

a) TT(z,2",t,t°) =0, ©) TT(z,2°,t,t°) = T(z,2°,t,t°), B) TT(x,2°,t,t") = &(x —a°,t —1°).
11. Myctb w = (x,t)|ercR”,0<t§T, S =90x(0;7), wzt)eC* (@) WU BbINOMHEHbI
paBeHCTBa

ou(x,t) - Ou(z,t)
ot i=1 a.’]}'?
u(z,t) = 0,(z,t) € S .

T

By,u,eT I BbIMNMOJIHEHA OLUEHKa

[ B | 1)) dodt + [ty do <

, =t axz 0
t

gK(T)[fuz(x,O) dx+ff2(3:,t)dxdt]?

a)pa. 0)Hert.



12. Beegem obosHaveHne w = (x,t)|x eQCcR,0<t<7 .lycTb (2",¢") € w_, PYHKUMA u(z,t)
n 2
B w \(z1") ABMNAETCS pelleHneM ypaBHEHUS %72%: 0. Ecrm u(z,t) € C* (@ \ (2°,1°))
i=1 z,
n ana moboro = >0 HangeTes w_ |\ (2°,¢’) Takoe, 4YTo

f |u(m, t)| dr < e,
le—z,<7]
Toraa B Touke (2°,t°) PYHKUMA wu(z,t) UmeeT
a) yCTpaHMMyo 0COBeHHOCTb, 6) He yCTpaHUMYH OCOBEHHOCTb.
13. Myctb zeR", teR, TI(z,2°tt") — PyHOAMEHTanbHOe peLlleHne YypaBHEHUS

TennonposoaHOCTH, Toraa (*)yHKLl,I/IFI [(z,2°,t,t") BbIrNAAUT creayowmm 06p830MZ

2

0 0
0 4 40\ __ ot —t) 7‘x7x‘ 0 4 40\ .

a) I(z,2°,t,t") = exp| ], 6) I(z,2°,t,t") = —————=—exp|

(@2t —t))" aey” @[t — )" P m]’

! ex [_‘x—x ].

@ fr(t 1)y T

14. MNycTb w_= (:c,t)|:cchR”,0<t§T , S =090x(0;7), v — €AUHNYHbIN BEKTOP BHELLHEN

B) I'(z,2°,t,t") =

HOpManu kK S, u(z,t) € C*'(@.) W BbINOMHEHbI paBEHCTBA

du(z,t) Z Ou(z,t) f@t), (z,0) € w

ot p 8x].2
Ou@l) _ o (51) € S
ov

Eyp,eT JIN BbIMNMOJIHEHA OLUEHKa

[ @D o) dudt + [ty do <

w, =1 axl Q
t

gK(T)[fuz(x,O) dx+ff2(x,t)dxdt]?

Q wg

a)ga. 6)Her.
15. BBegem 00603Ha4yeHns: w orpaHnyeHHasi obnacTtb B NpocTpaHcTBe R, nexawias B
croe (x,t)| t'<t<t” , S rpaHuUdHble TOYKM obnactTn w, nexawue B croe (x,t)| t<t<t",

O=on (a:,t)|t:t’ , " MHOXEeCTBO TOYEK U3 &N (w,t)| t=t" KOTOpble ABMATCA BHYTPEHHUMU

TOYKaMM 3TOMO MHOXeCTBa B TMNEPnnocKocTn t=t", o=5uUQ, o=wuQ”. lNycTb 3agaHa
nocnefoBaTenbHOCTb v (z,t) , Takas 4YTo Ana moboro m u (z,t) e N*'(@)NC'(@) B &

au 8u

Z

N3BeCTHO, YTO wu(z,t) pABHOMEPHbIN Npeaen Ha & PYHKUWNA v (z,t), TOTAA B @

n 2 n 2 n 2
a) Ou(z,t) 723 uw(z, t) <0, 6) Ou(z,t) 728 w(z, t) _0, B) du(z,t) =9 u(z,t) - 0.
ot i=1 8$? ot i=1 8%2 ot i=1 81’12

16. MNyctb w = (x,t)|mEQCR"70<t§T , S =00x(0;7), uz,t)eC* (@), v — €AUHNYHBIN

BEKTOp BHELHeW HopManmM K S, I(z,2"tt") — @yHOAMEHTanbHOe peLleHne YpaBHEHWS

TEeNonpoBoAHOCTU, TorAa €Cim B w_
ou(z,t) ¢ O u(z, t

) o
ot ey 31’? ’

Tu(z,t) =




TO ANg (2°,t") € w_ NONy4aem, 4YTo

3u(x, t) . aF(J?U, z, tUa t)
ov ov

a) u(z",t") = fF(xU,x,tO,t)dxdt+f(F(x°,x, 1) u(z,t))ds,

wy

S
f 0

t

or(2", z,t°,t
fF 2’ 2,t° ) f(x,t) dodt + f(r(ﬁv(],a:,t“,t) Ou(z,t) 3 ( )
6) 5, ov ov

+f (2,0) (m“,x,t“,o)d,
Q

u(z,t))ds +

3u(1‘, t) . 8F(I0a z, toa t)

ov ov

B) u(z’,t’) = f(F(Q:O,x,tU,t)

S
0

17. Myctb w = (:c,t)|:cchR”,0<t§T, S =00x(0;7), wxt)eC* (@) W BbINONHEHbI

u(z,t))ds + fu(l‘,()) (z",z,t",0)dx

paBeHCTBa
n 2
du(z,t) =0 u(w,t) 0, () e w,
ot ey 3;512 "
u(z,t) = 0,(z,t) €S .

Torga npu t° <+ Bcerga 6yaeT BbINOMHEHa oLeHKa

a)f2(x,t0)dx:f *(z,0) dz, 6)f (z,t%) dx>f (z,0) dz , B)f *(z,t") dx<f (z,0) dzx

Q Q Q

18. BBegem obo3HaveHus: w orpaHuyeHHasi obnacTtb B NPOCTpaHCTBE R"“ , Nexawias B
cnoe (:c,t)|t <t<t” , S TpaHW4YHble TOYKM obractm w, nexawme B croe (x,t)|t <t<t’,

=N (a:,t)| t=t", Q" MHOXeCTBO TOYEeK U3 @wn (x,t)| t=t" KOTOpble ABNATCA BHYTPEHHUMU

TOYKaMM 3TOrO0 MHOXeCTBa B TMNEpPnockocTn t=t", o=SUQ, o=wuQ”. lNycTb 3agaHa
nocrneaoBaTenbHOCTb v (z,t) , Takas 4To Ansa moboro m u (z,t) e N*'(@)NC' (@) B &

du_(,t) i: O*u_ (z,t)
ot

i=1 amlz

N3BecTHO, 4TO u(z,t) paBHOMeprIIZ npengen Ha o nocriegosaTtesibHOCTU um(x, t) ,Torgaa B

=0.

&

>0.

n 2 n 2 n 2
a) ou(r,t) -0 u(x, t) <0, 6) ou(z,t) = O0u(z,t) 0, B) du(z,t) -9 u(z, t)
ot = 0z ot = Oz ot = Oz
19. MNyctb w_= (:c,t)|:c EQCR,0<t<T , S =90x(0;7), v — €AUHNYHBIN BEKTOP BHELLHEN
HopManu Kk S, u(z,t) € C*'(©.) 1 BbINOMHEHbI paBeHCTBa

Ou(z,t) i O u(z,t)

= f(z,1), (z,1) €w_,

ot P axl_z
Ounl) _ o ey s
ov

Toraoa npu +° <+ Bcerga GyaeT BbINOMHEHA OLEHKa

a) fuz(m,t“) dr = fuz(x,()) dr, ©) qu(m,t“) dz > qu(x,O) dr, B) fuz(xj”) dr < fuz(x,O) dz

Q Q Q Q Q

20. BBegem 0603HayeHUs: w orpaHuyeHHas obnactb B NpOCTpaHCTBE R'', nexawias B
cnoe (ac,t)| t'<t<t" , S TpaHUYHble TOYKM obnactm w, nexawme B cnoe (m,t)| t<t<t’",

Q' =wn (a:,t)|t:t’ , Q7 MHOXeCTBO TOYeK U3 wn (Jz,t)| t=t" KOTOpble ABNATCA BHYTPEHHUMU

TOYKaMM 3TOMO MHOXECTBa B IMMEPNNOCKOCTM t=t", o=5SuUQ, o=wuQ”. lNycTb 3agaHa
nocnefoBaTenbHOCTb v (z,t) , Takas 4To Ana moboro m u (z,t) e N*'(@)NC' (@) B &



ou (z,t) < 0u (1)

m _ §

ot P Bmf
|/|3BeCTHO, YToO u(m,t) paBHomepr||7| npegen Ha o nocsieaoBaTesibHOCTU U,m(x,t) . Eyﬂ,eT

=0.

N PYHKUMSA u(z,t) pABHOMEPHbLIM NpeaenioM NocneaoBaTenbHoCTU u (z,t) Ha @72
a)pa. 0) HerT.
21.MycTb w = ()2 €QCR,0<t<7 , u(z,) €C*(@) UB w,
ou(r,t) O u(w,t
ot P 83:?

Tu(z,t) = ) =0.

BepHo nun yTtBepxgeHue, 4tO TOrA@ B w_ PYHKUMA u(z,t) OyaeTr 6eckoHeuyHo
anddepeHumpyemomn?
a)pa. 0)Hert.
22.TlycTb w_= (m,t)|x €EQCR,0<t<T , S =00x(0;7). PaccMoTpum 3agavy

du(x,t) S Ou(x,t)
u(z,t) = Y(x,t),(z,t) €S,
u(r,0) = uy(z), v € Q.

=0, (z,1) € w,

bBynet nu y naHHon 3agayn eQnHCTBEHHOE pelleHune B Knacce C*'(w )NC' (@, )?
a)ga. 6)Her.
23.Tyctb G = (:E7t)|:1c cR",0<t<7 .PaccmoTpum 3agavy

du(x,t) I~ ul,t)

ot P 3@2
u(z,0) = Y(z), z € R".

= f(z,1), (z,1) € G,

Yemy paBHo pelwleHne gaHHOW 3adaun?

’ ‘/‘ ‘7"‘) l u‘ ‘Il'*.u‘

ye dy—i—ff mdyds, 0) ﬁ{e 4 dy+ff _@dyds,
k- ?/\7
1 7"4:‘ 4(t—
oy ‘Rf Y(yle ' dy+ f f —dﬁt S yds .

24. Tlyctb w_= (a:,t)|a: EQCR,0<t<T , S =00x(0;7), v — €ANHNYHBIA BEKTOP BHELUHEN
HopManmk S _,
ou(r,t) ¢ O u(m,t)
ot P 83:? ’

MocTaHoBKa NepBOI KpaeBoW 3ag4ayn Ans OOHOPOAHOrO ypaBHEHMST TENNONPOBOAHOCTM
B w_ BBIMMSANUT creayowmnm obpasom:

Tu(z,t) =

Tu(z,t) = 0,(z,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 € Q, B) {u(z,0) = u,(z), z €,
u(z,t) = ¢ (2,t),(z,t) €S, Ou(z,t) ou(z,t)

=1 (z,1),(z,t) €S,

ov ov

25. Mlyctb w = (x,t)|ercR",o<t§T, S =00x(0;7). W3BECTHO, 4TO pyHKLUM

+au(z,t) = ¢, (z,1),(2,t) €S .

u,(z,t),u,(z,t) € C*'(w ) NC°(@,) N ABNAOTCA pPeELleHnaAMKN 3aaad



0,1 iag@t (@), (#0) € w, 2: L(@1), (@,1) € w,
i=1 z, i=1
( )) U (1), (z,) € 5, ( ) ¥, (1), (ff fes,
7,0) = u, (v), v € Q, u,(7,0) = u,(z), v € Q.
Byﬂ,eT JIN B w_ BbINOJIHEHA OLEHKa
|u z,t) — u,(z, t)| < sup|u[]1 —u, (2 )| +7 sup |f z,t) f(x,t)| + sup (¢ (z,t) fz/zz(a:,t)| ?

(z,t)es,
a) fa. 6) HeT.
26. lyctb G = (ar7t)|:v cR",0<t<7 .PaccmoTpum 3agavy

ou(w,t) <~ Ou(x,t)
—— - ———==0,(z,t) €G,
ot ; 837,.2 (1) "

u(z,0) = Y(x), v € R".
Uemy paBHO pelueHne aaHHOW 3agayvn?
\f J\" eof

A(1—s

ff—dds

1 e , d@) -
e 4 S, 6 —_—
? (2Nmt)" ‘wa( Y dy+ff @2yn(t —s))" " ) (2 mf)"kf

27. Tlyctb w_= x,t|ercR",o<t§T , S =00x(0;7), v — €ANHNYHBIA BEKTOP BHeLUHe|7|

HopManmmn Kk S,
ou(r,t) L O u(m,t)
ot P 833?
lNocTaHoBKa BTOpOIZ KpaeBOVI 3afgayn onda oaHopoAHOro ypaBHeEHUA TensionpoBogHOCTU
B w_ BbIMSAMUT CrieayoLum o6pa3som:

Tu(z,t) =

Tu(z,t) = 0,(z,t) € w_, Tu(z,t) = 0,(z,t) € w, Tu(z,t) = 0,(z,t) € w,
a) {u(z,0) = u,(z), €, 6) {u(z,0) = u,(z), €, B) ju(z,0) = u,(z), v € Q,
w(z,t) = ¥, (z,t),(2,1) € 5., @gﬂ:%@&@@e& @§£+w@ﬂ:%@m@nea
12 12
28. Myctb G = (z, t)|:p ER",0<t<T . N3BecCTHO, 4yTO yHKLMM

u (z,t),u,(z,t) € C*'(G.)NC’(G.), YAOBNETBOPAIOT B G, OLIEHKam
|u1(3:,t)| <M, |u2 z,t | <M,,

raoe M, N M, — HeKOTOpble KOHCTaHThI, N ABNAIOTCA pelleHnsamMm 3agad

ou (z,t) &~ 0%u(2,1) Ou (z,t) & O%u, (m,1)
— = f(z,t), (z,t) € G, 2 - 22 = f(z,1), (z,t) €G,
o ;aﬁ L), @ e, |— Za f(@0), (z,t) € G,
U1($,0)2U01($)7 HAS Rnﬂ Uz(fE,O):UOZ(ZE), r € R"

ByaeT nun npu (z,t) € G. BbINOMHEHa OLEHKa

|u1(ac,t) u,(, t)| < bup|uUl —u, (2 )| +T(Stu% |f z,t) f(x,t)| ?

a)pa. 0)Her.
27.Tlyctb G. = (:c,t)|x cR",0<t <7 .Paccmotpum 3agavy

ou(z,t) I~ Ou(z,t)
- = 7t ) 7t €eG )
TR Y e CUNCULLS

u(z,0) =0, z € R".

Uemy paBHO pelueHne aaHHOW 3agayvn?



2
=

I T T N P 5
2 <2ﬁ>"f | {@Jw(t—s))" s, 6) f e

t—s

f
4(t—s)

1 T S .
B) mkln‘f@,t)@ dy+ffmdyd

30. Myctb w = (m,t)|x EQCR,0<t<T , S =00x(0;7), v — €ONHNYHBIA BEKTOP BHELLUHEN

o

HopMarmM K S _,

ou(r,t) ¢ O u(w,t)
ot ) 8:17? .

MocTaHoBKa TpeTbe KpaeBoW 3afaym A OAHOPOAHOMO YpaBHEHWS! TEMMONPOBOAHOCTU B
w_ BBbIFMAAUT CrneayloLmm obpasom:

Tu(z,t) =

Tu(z,t) = 0,(z,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 € Q, B) {u(z,0) = u,(z), z €,
u(w,t) = ¢ (z,t),(z,t) €S, du(z,t) Ou(z,t)

= (wt),(zt) €S,

ov ov

31. Myctb w_= (m,t)|x€QCR"70<t<oo, S_=00x(0;00). WN3BECTHO, 4TO pyHKUMSA

+au(z,t) = ¢, (z,1),(z,t) €S .

u(z,t) € C*'(w_)NC° (@), ABMAIOTCA PELIEHNEM YypaBHEHUS
du(z,t) I~ "u(x,t)
8t i=1 8Il2
1 yOOBNETBOPAET rpaHUYHOMY YCITOBUIO

u(x,t)) = 0,(z,t) €S .

=0, (,t) ew

Torga npu ¢ — oo
a) ons ntoboro PMKCMPOBAHHOMO z € ) PYHKUNSA u(x,t) CTPEMUTCS K HYIHO,

0) PYHKUMSA u(z,t) CTPEMUTCS K HYINIO PABHOMEPHO Ha ().
32. MNyctb w — obnactb B R"", a PYyHKUMSA u(z,t) ABNAETCA O0DOOLLEHHBIM pelleHneMm
du(z,t) I~ ulz,t
ot

5 -~ ) _ 0 B obnactn w, Toraa PyHKUnS u(z,t)
i=1 xi

a) TONbKO ABa pa3a HenpepbiBHO anddepeHumpyema B w,
6) He UMeeT HenpepbIBHbIX MPON3BOAHLIX B w,
B) 6eckoHeuvHO anddepeHumnpyema B w.

33. Myctb G = (:z7,t)|x€R",0<t§T. MocTtaHoBka 3agayn Kowwn gna ogHopogHOro

ypaBHEHWS

ypaBHEHNA TENNOMNPOBOAHOCTU B GT BbIMNAONT crnegyrwnm 06pa30M:
u(z,t) & O u(z,t

) ) n 2
2 = 0,(z,t) € G, du(zt) O u(z,t) _
ot i=1 al’f ( ) ' 6) ot - - 8.7,‘2 - 07 (% t) € GT’
w =u,(z), z € R", u(z,0) = u,(x), z € R",
n 2
aua:t 8u(a:t 0(n.t) € G,
i=1 8$ l
B) (x 0) =u (1), v € R",
8’[1/(]} 0) UI(I), = R".
ot

34. Tlyctb w = (x,t)|x€QCR",0<t<oo , S =00x%(0;00). WN3BECTHO, 4TO pyHKUMSA

u(z,t) € C*'(w_)NC* (@, ), ABMAIOTCA peELlEHNeM ypaBHEHUS



du(z,t) ¢ O u(x,t)

Y o 0, (z,1) € w_
i—1 :

1 yOOBNeTBOpsieT rpaHUYHOMY YCITOBUIO
u(x,t) = 0,(x,t) € S
MycTb z €, TOrAa limu(z,t) paBeH
t—oc

a)o, 6)1, B) ~
35. ABnsetca nu onepaTtop TennonpoBOAHOCTU MMNO3NNUNTUYECKUM?
a)ga. 6)Her.
36. llyctb w orpaHmyeHHass obnactb B MpPOCTpaHCTBE R, nexawasa B croe

(wt)|t'<t<t" , S TrpaHMYHble TO4KM obnacTn w, nexawme B croe (at)|t' <t<t”

Q' =wn (x,t)|t:t’ , " MHOXEeCTBO TOYEK U3 &N (a:,t)| t=t" KOTOpble ABNATCA BHYTPEHHUMU

TOYKaMu aToro MHOXecCTBa B rMnepnsiockocTu t=1t", oc=5Suq, o=wu”,

Tu(z,t) = aug s 822(;’ D Ecnm umi) e N (@)NC'(@) UB & Tuls,t) >0, TO ANA MOBbIX (z,1) € &
i=1 i

BbIMOJIHEHA OUEHKa
a) max w(z,t) < u(z,t), ©) min u(z,t) < ulzt).

(z,t)eo (z,t)E0

37. lNyctb G_= (:v7t)|x6R”,O<t<oo . N3BecTHO, 4TO YHKUMS u(z,t) € C*'(G_)NC'(G.),

ABITAKOTCA pelleHnemM ypaBHeHUA
ou(r,t) & 0 u(w,t)

Y o 0,(z,t) e G,
i=1 :

CyllecTByeT KOHCTaHTa M Takas, YTo MNpWU (z,t)€G_ BbIMNOMHEHa OLEHKa |u(m,t)|§M 7
lim u(z,0) = 0. Kakoe 13 cnepymroLimx yTBepXaeHuin BepHoe?

el =20

a) u(r,t) PABHOMEPHO HA R" CTPEMUTCS K HYIKO NPU ¢ — oo.
0) u(z,t) pAaBHOMEPHO Ha R" NPU t — oo CTPEMUTCHA K HEKOTOPOW KOHCTaHTE OTIIMYHOM OT Hyns.
B) u(z,t) HE CTPEMUTCS K HYNKO NPU ¢ — oo
38. ABnsieTca Ny onepaTtop TENSONPOBOAHOCTU MMMNO3NNIUATUYECKUM?
a)ga. 6)Her.
39. llyctb w orpaHmyeHHass obnactb B MpPOCTpaHCTBE R, nexawasa B cnoe
(:c,t)| t'<t<t” , S TrpaHU4Hble TO4YkM obnactm w, nexawume B Cnoe (x,t)| th<t<t",

Q' =wn (x,t)|t:t’ , Q" MHOXEeCTBO TOYeK U3 wn (x,t)| t=t" KOTOpble ABNATCA BHYTPEHHUMU
TOYKamMu aToro MHOXeCTBa B rMnepnsiockocTu t=1t", o=85Uq, o=wUuqQ”,

n 2
Tu(z,t) = 8“5?15)728;;”5). Ecnn u(z,t) e (@) NC°(®@) W B & Tu(z,t) <0, TO ANA MOBLIX (z,t) € &
i=1 :

BbIMNOJIHEHA OLEHKa

a) u(z, t)<rnaxuxt 0) u(z,t) < min u(z,t) .

(zt)eo (z,t)€0
40. MycTb W™ = (:v,t)”xr +f| < (R+pP,t <0 . DYHKUMS u(z,t) B " ABNAETCS pelleHMeM
ypaBHeHus

du(z,t) P ulx,t) 0
ot = ox ’

M u(z,t) € C*(@"). ByneT nn npu (z,t) € o = (z,1) |gc|2 +[f| < B, <0 BbINONHEHA OLEHKa

Z(—Bu(x, t))Q <X max u(z, t)|2?
81‘] 2 et tr

i=1



a)ga. 6)Her.
41. Tlyctb w — obnacte B R""', a PYHKUMSA wu(z,t) ABNAETCSA 0OOOLLEHHBIM peLleHneMm

n 2
ypaBHeHus aug:, H_ 3 9 ;(2’ Y _ o BoBnactu w, Toraa PYHKUMS u(x, t)
i=1 Ii
a) TONbKO ABa pa3a HenpepbiBHO AnddepeHumpyema B w,
6) He nMeeT HenpepbIBHbIX NPOU3BOAHBIX B w,

B) 6eckoHeuvHO anddepeHumpyema B w.
42. Myctb G = (a:,t)|x€R",0<t§T , u(z,t) € C*(G.)NC*(G), CywecTByeT KOHCTaHTa M

TaKas, 4To Npy (z,7) € G, BbINONHEHA OLEHKA |u(x,t)| <M B G,

Tu(a, 1) = 8ug§, t i: O u(x, 1)

1=1 8:1:5

=0.

ByaeT nu npu (z,t) € G. BbINOMHEHa OLEHKa

inf u(z,0) < u(x,t) < supu(z,0) ?
zeR”

zeR"

a)ga. 6)Her.
43. MycTb W™ = (:1;,75)||:c|2 +f| < (R+pP,t <0 . DYHKUMS u(z,t) B " ABNAETCH pelIeHreM

ypaBHeHs!
du(w,t) <~ Ou(x,t)

N ZULY g
ot 2 ’

i=1 axf

M u(z,t) € C*(@"). ByneT nmnpu lo| =k, p>0 N (zt) e w" = (z, t)||;z:|2 +|f| < Bt <0 BbINONHEHA
oLeHKa

2
9"Du(x,t)

atp n?p(c(k + 2p)2 )k+2[)

2
< max |u(x,t)| ?
2 =R+p
p (z,t)e™ "

a) fa. 06) Her.

anMeprlﬁ nepeyvyeHb 3ag4a4v AnNA KOHTPOJIbHbIX pa60T

1. BoiBecTu nepByto 1 BTOpyo hopmyny [puHa ans ypaBHEHUS TEMNONPOBOAHOCTH.

2. 3anucaTtb NOCTAHOBKY OCHOBHbIX 3a4a4y A5 ypaBHEHUS TeNSIONPOBOAHOCTMU.
3. [llocTpouTb anpuopHble OLEHKN peLlleHUn KpaeBblX 3ajay  Aans  ypaBHEHUS
TennonpoBOAHOCTN.

4. 3anucatb QyHOAMEHTANbHOE pELUEeHWE YpaBHEHWUs  TEMMOMNPOBOAHOCTU M
ccopMynupoBaTb ero CBOMCTBa.

5. [lokasaTb NpUHUMN MakCUMyma AN ypaBHEHWSA TENIONPOBOAHOCTU B OFpaHUYEHHOWN
obnactu.

6. CdopmynunpoBaTb 1 gokasaTb Teopemy Jlnysunns.

7. MocTtponTtb peweHne 3agayun Kowm ona ypaBHEHUSA TENAONPOBOLHOCTMW.

8. CdopmynupoBatb M [AoKa3aTb TeopeMbl O CTabunusauun pelleHus ypaBHEeHUS
TENnonpPoOBOAHOCTU B OrpaHMYEHHOM 1 HEOrpaHU4YeHHOM obnacTu.

9. MonyynTb OUEHKM MO MOAYNIO ASS PELUEHUST ypaBHEHNSA TENNONPOBOAHOCTH.

10. [okaszaTb NpUHUMN MakCMMyMa [Ofs  ypaBHEHUs  TenmonpoBO4HOCTU B
HeorpaHu4yeHHon obnacTtu.

11. JokasaTb rmagkocTb 0606LEeHHOro peLleHnst ypaBHEHNSA TENSTONPOBOAHOCTM.

KoHTponb ycneBaemMocTV Mo AUCLMMNSIMHE OCYLLECTBISIETCA C MOMOLLBI Crneayowmx
OLIEHOYHbIX CPEeCTB:

Tekywmn KOHTpONb npenctaBnsieT cobon npoBepKy YCBOeHusi y4ebHoro martepuana
TeOopeTNYEeCcKOoro 1 NPakTU4YEeCKoro Xxapakrepa, perynsipHo OCyLLeCTBNAEMYIO Ha 3aHATUSIX.



K OCHOBHbIM (bopMaM TeKyLlero KOHTPOMA MOXHO OTHECTM YCTHbIA ONpPOC, NPOBEPKY
AOMaLUHMX 3aaHNi, TECTOBbIE 3af4aHuWs, KOHTPOMbHblE paboThl.

B xope TectoBbIX 3agaHun oby4varowemycs Bblgaetca KMM ¢ TectoBbiMM 3agaHnsAMMU,
ecnu TecToBOe 3afaHve NpoBOAMTCA B AMCTaHUMOHHOM ¢opme, To KUM pasmewatotca B
cucTteMe «ONeKTPOoHHbIN yHMBepcuteT». KMM TecTtoBOro 3agaHus cogepxat Tpu 3agaHud. Ha
HanucaHne TecTOBOro 3agaHuma oteBoauTcsa 15 MUMHYT. TecToBOe 3ajaHue OueHWBaeTCs B
dopmaTe «3a4TeHO» U «He 3a4yTeHo». [1ng nonyyeHus «3a4yTeHO» B TECTOBOM 3aaHUN HYXHO
BEPHO OTBETUTb Ha ABa 3afaHusd. «He 3ayTeHO» BbICTaBngeTCA B TOM cryyae, ecnv oTBeT
obyyvaroLLerocs He yoOBETBOPHAET KPUTEPUAM OTBETA Ha «3a4YTEHOY.

B xoge koHTponbHOW paboTbl obyvawwemyca Bblgaetca KUM ¢ npaktnyeckummn
3aJaHNaAMM, ecrin KOHTPOribHaA NpoBOANTCA B AUCTaHUMOHHOM hopme, To KUM pasmelryatoTcs
B cUCTeMe «JOJeKTPOHHbIN yHuBepcuteT». KM KOHTponbHOW cogepxaTt nBa 3agaHus. Ha
HanucaHne KoHTponbHoM paboTbl otBoAUTCA 90 MUHYT. KoHTponbHasi paboTa oueHMBaeTCA B
dopmaTe «3a4TEHO» U «He 3adTeHo». [Ona nosydyeHust «3a4vTeHO» B KOHTPOSibHoW paboTte
HY>XHO BEPHO BbIMNOMHUTL OO4HO 3adaHue. «He 3ayTeHO» BbLICTABMSIETCA B TOM Criyyae, ecnv
OTBET 00y4aloLLerocs He yaoBIETBOPSET KPUTEPUSIM OTBETA Ha «3a4TEHOY.

20.2. NpomexyTo4yHas atTecTayums

lNMepevyeHb BONPOCOB K 3K3aMeHY
1. ®opmynbl puHa. dyHOaMeHTanbHOEe peLLeHue.

2. lNoctaHoBKa KpaeBbix 3agady W 3agayn Kowwu. [lMpuHUMN MakcMMmyma B OrpaHUYeHHOW
obnactu.

3. ANpUOpHbIE OLEHKUN peLleHnn KpaeBblxX 3aday. Teopembl eUHCTBEHHOCTM.

4. AHaNUTUYHOCTb peLLeHN NO NPOCTPAHCTBEHHOW NepeMeEHHOMN.

5. TeopeMmbl 06 ycTpaHUMOMN OCOBEHHOCTH.

6. NocTpoeHne pewennsa 3agayumn Kowwm npm nomowm npeobpasoBannsa dypbe.

7. M'MNo3anNnMNTUYHOCTL onepaTopa TeNsIoNPOBOLHOCTMU.

8. MNpeacTaBneHne peLleHnin ¢ NOMOLLBI0 NoTeHunanoB. beckoHevyHasa anddepeHunpyemocTb
peLleHni.

9. MNpuHUMN MakcMMyMma B HeorpaHuyeHHon obnactu. CTpornin NPUHLMN MakcuMmyma.

10. OUEHKM peLLEHNIN HEOLHOPOOHbIX YPaBHEHUN.

11. AnpropHble oueHKM pelueHnn 3agavm Kowmn. Teopema eguHCTBEHHOCTM ANs 3agayn Koww.
Crabunusaums peLueHuin.

12. OueHKM NPOn3BOAHbIX pELLEeHNI YpaBHEHUSA TEMNSIONPOBOAHOCTM.

13. Teopema Jinysunns.

14. KoMNakTHOCTb CEMeENCTBa peLLEHUMN.

15. [magkocTb 00beMHbIXx noTeHumanoB. O600WEHHOE pelleHne Ana  ypaBHEHUSA
TEennonpoBOAgHOCTW.

lMpomexyToyHaa aTTecTauma npegHasHayeHa ONA onpeferneHns YpoBHA OCBOEHUS
Bcero obbema y4yebHOM AauncumnnHbl «HadvanbHO-KpaeBble 3afayn gna napabonimyeckmx
ypaBHEHUN» B hOpMe 3K3aMeHa.

lMpomexyToyHaa aTTecTtauusi, Kak npaBuIO, OCYLLECTBIISIETCA B KOHUE cemecTpa U
MOXeT 3aBepwaTb W3y4yeHMe Kak OoTAenbHOW OUCUUNIIMHBI, Tak W ee pasfenos.
MpomexyTodHaa aTTectauMsi nomoraeT OoueHUTb Oorfee KpymnHble COBOKYMHOCTM 3HaHUA U
YMEHUI, B HEKOTOpbIX Cryyasx Aaxe opmMupoBaHve onpeferieHHbIX NpodeccMOoHarnbHbIX
KOMMNEeTEeHUNN.

Ha 93K3ameHe oOueHMBaeTCA YpPOBEHb OCBOEHMM YY4EeOHOMW AUCLMNIMHBI U CTENeHb
ChOPMNPOBAHHOCTM KOMMETEHLMIA OLEHKAMUN «OTIIMYHOY», «XOPOLLOY», «yA0BNETBOPUTESNIBHO» U
«HeyooBNeTBOPUTESTbHOY.

B xope ak3ameHa obyuyatowemyca Bbligaetca KMM ¢ npaktuyeckumn 3agaHusiMu, ecnu
3K3amMeH npoBOAUTCA B AUCTaHUMOHHOW dopme, TO KWM pasmewatotca B cucrteme
«OneKkTpoHHbIN  yHMBepcuteT». KUMM ak3ameHa copgepxat Tpu Bonpoca. Ha HanucaHue



ak3ameHa otBoanTcA 150 MUHYT. «OTNMYHO» BbICTABNAETCA NPW NPaBUiIbHOM OTBETE Ha Tpwu
Bornpoca KWM, «xopollo» BbICTaBnsieTca nNpu npaBuibHOM OTBeTe Ha ABa Boripoca KUM,
«yOOBMNETBOPUTESNILHO» BbICTABMISETCA NpPU NpaBUbHOM OTBETe Ha oauH Bonpoc KUM,

«HEeyOoBMeTBOPUTENbHO» BbICTaBMAsSEeTCA ecnu oby4vallWwmMncs HeBepHO OTBETUNT Ha BCe
Bonpocskl KM.



