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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

51.B.1B.01.01 AnnunTuyeckue ypaBHeHUs C napaMeTpom

1. Kog u HaumeHoBaHuMe HanpasneHus nogrotoBku: 01.03.01 MaTtemaTuka

2. Mpodunb noarotoBku: AudchepeHumanbHble ypaBHEeHUsA, AMHAMUYECKUE CUCTEMbI U
onTumanbHoe ynpasrieHue

3. Keanudukauma BbinyckHuka: bakanasp

4. dopma oby4yeHus: OyHasn

5. Kadeppa, otBevawwasa 3a peanusaumio aucumnnuHbl: Kacdepgpa ypaBHeHMM B
YaCTHbIX NPOU3BOAHbLIX U TEOPUN BEPOATHOCTEM MaTeMaTu4yeckoro cakynbrteTta

6. CoctaButenu nporpammbl: PibeHko AnekcaHap CepreeBsud, kaHauaaT ¢pusmnko-
MaTeMaTU4eCKUX HaykK, AOLIeHT

7. PekomeHpoBaHa: Hay4yHo-mMeToAMYeCKMM COBEeTOM MaTemaTuveckoro cpakynbTeTa
Mpotokon Ne 0500-03 ot 24.03.2022

8. YuebGHbIn rop: 2025/ 2026 CewmecTp: 7.



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llenu nayyeHns ANCUMnInHbI:

- O3HaKOMIEeHWe  y4valwmuxca C  COBPEeMEeHHbIMWM  MeTogaMun  UccnenoBaHus
AnddpepeHuUmanbHbIX YpaBHEHUN C YAaCTHLIMW NPOU3BOLHbLIMU;

- BblpaboTKa HaBbIKOB peLLeHW CTaHAAPTHBIX KpaeBbIX M HaYarnbHO-KpaeBbIX 3ag4ay ans
YpaBHEHUN C YaCTHbIMU NPOU3BOAHbLIMU;

- [JaTb  KadeCTBEHHble  MaTemMaTudeckme W  eCTeCTBEHHOHay4Hble  3HaHus,
BocTpeboBaHHbIE OBLLECTBOM;

- [OaTb COBPEMEHHbIE TeopeTuyeckMe 3HaHust B 00nacTu ypaBHEHMMA C YaCTHbIMU
NPOM3BOAHLIMU N MPaKTUYECKME HaBbIKM B peLleHun u mnccnegoBaHum auddepeHumansHbiX
YpaBHEHUN C YaCTHbIMU NPOU3BOAHbLIMY;

- cchopmMmnpoBaThb coumanbHO-NMYHOCTHbIE KayecTBa BbIMYCKHUKOB:
LeneycTpeMIIEHHOCTb, OpPraHM30BaHHOCTb, Tpygontobune, KOMMYHWKabenbHOCTb, yMeHue
paboTaTb B KOSMEKTMBE, OTBETCTBEHHOCTb 3a KOHEYHbIM pe3ynbTaT CBOeN nNpodeccnoHanbHom
AeATerIbHOCTN, CNOCOBHOCTM CaMOCTOATENLHO NpuobpeTaTb M NPUMEHSATb HOBblE€ 3HaHUS U
YMEHUS.

3agayn yyebHOM ANCUNNIINHGI:

- pasBuTUE Y yYalMXCHA HaBbIKOB MCMOMb30BaHNA METO40B MaTeMaTMyecKoro aHanumsa,
acUMNTOTMYECKOro aHanusa, (YHKUMOHANbLHOro aHanuia, onepauyMoOHHOrO0 WCHUCIIEHUS W
Teopun YHKLUMIN KOMMMEKCHOrO MEePEeMEHHOro Mnpu UCCreAoBaHUU YpPaBHEHUN C YaCTHbIMU
NPOn3BOAHbLIMY;

- BblpaboTaTb HaBbIKM peELUEHUs KpaeBblX 3adayvy Ang JNMNTUYECKUX YpaBHEHUN C
napamMmeTpom;

- aTb COBPEMEHHbIE TeopeTUYeCcKne 3HaHNA B 06nacTu Kpaesblx 3ag4ay Ang ypaBHEHUN
ANANATUYECKOrO TUMa C napameTpoM U MPaKTUYEeCKMe HaBblkKM B PeLleHUn U UccregoBaHum
OCHOBHbIX TUNOB AnddepeHumnanbHbIX ypaBHEHUI C YAaCTHbIMY NMPOU3BOAHBIMMN.

10. Mecto y4yebHOM aucumnnuHbl B cTpyktype OIOI: Bnok 1; 4actb, dopmupyemas
y4yacTHUKamMmu obpasoBaTefibHbIX OTHOLLEHWI; AUCLMNNIMHA MO BbIGOPY.

[na ero ycnewHoro OCBOEHUS HEeoOXOOUMbl 3HAHUA U YMeHUsi, NPUOBpeTEeHHble B
pesynbtate obyvyeHus no NpeawecTByOWMM aucumnnuHam: «Anrebpay», «MatemaTtnyeckun
aHanun3y, «KomnnekcHbln aHanunay», «PyHKUMOHaNbHbIM aHanusy, «[uddepeHunanbHble
ypaBHEHUNAY, «YPaBHEHNSA C YAaCTHbIMM NPOM3BOAHBIMWUY, «[JOM. rnaBbl ypaBHEHWUIA C YACTHbIMU
npounssogHbIMny, «MeTtoa Pypber.

CtyoeHT porkeH cBobogHO BnageTb MaTemMaTMYyecKMM aHanm3om, Teopuen psiaos,
Teopnen YHKUMA KOMMMEKCHON MepeMeHHOW, dnemMeHTamMu nuHenHon anrebpbl, obnagaTtb
MOMHBIMA  3HAHUSIMU  KYPCOB  OOBbIKHOBEHHbLIX  AuddepeHUnanbHbiX  ypaBHEHUA U
anddepeHumanbHbiX YpaBHEHUI C YACTHbIMU MPOU3BOAHBLIMU, 3HAHUAMU TEOPUM UHTErpanoB
Jlebera, Teopumn 6aHaxoBbIX U MMNLOEPTOBLIX NPOCTPAHCTB.

3HaHne MeTOLOB U3YYEeHUs PELLEHUA ANNUNTUYECKNX 3a4ad C napameTpamMu sBnsieTcs
6a30BbIM MpPU U3YYEHUN MaTEMATUYECKUX MOLENen PasfuyHbIX (PU3NYECKUX, XUMUYECKMX,
ouonornyeckux, coumanbHbiXx npoueccoB. Kpome TOro, 9nfuMNTUYECKUE YpaBHEHUS C
napamMmeTpamu ABNATCA OTAENbHbIM COBPEMEHHbLIM AMHAMUYECKM pa3BUBalOLUMCS pasaesiom
MaTemMaTU4YeCKOn HayKu.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AucuunnuHe/Moaynio (3HaHUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenbHOMN
nporpaMmmbl (KOMNeTEHLUMSAMU) U MHOUKATOPaMU UX [OCTUXKEHUA:

Kog HasBaHue Koa(bl) WuaukaTtop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHns
KOMNeTeHuun

MK-4 CnocobHoCTb K MK-4.1 MpumeHsieT 3HaHWs | 3HaTb: Kak NPUMEHSTb 3HAHUSI OTEYECTBEHHOTO U
onpeaeneHunto OTEYECTBEHHOMO N | MEeXAYHapOAHOro onbliTa B 06racTu  3HaHWN
uenev n sagad MEeXOYHAPOAHOTO | YPaBHEHUA B YacTHbIX  MPOM3BOAHbLIX U




NpPoBOAMMbIX onbiTa B obnactu YpaBHEHWNN MaTeMaTU4eCKon n3nku.
nccnegoBaHun, 3HaHW ypaBHEHW B
3HaHne YaCTHbIX YMeTb: NPUMEHATb 3HaHUA OTEYECTBEHHOro U
OTEYECTBEHHOIO U NPON3BOAHbIX U MEeXOyHapo4HOro onbiTa B ob6ractv  3HaHWi
MeXnayHapoaHor ypaBHeHUI YpaBHEHUA B  4aCTHbIX  MNPOU3BOAHbLIX U
O onbiTa B MaTemaTu4eckomn ypaBHEHWU MaTemMaTn4eckon pusmku.
obnactn 3HaHun PU3NKn
ypaBHEHWI B Brnapets: MeTogamu, No3BONSAOLUMN
YaCTHbIX NPUMEHSTb 3HaHuA OTEYECTBEHHOrO "
NPOV3BOAHbLIX U MeXAyHapogHoOro omnbiTa B obnactm 3HaHun
ypaBHEeHUM YpaBHEHWA B  Y4acCTHbIX  MNPOWU3BOAHbLIX U
MatemaTU4ecKom YpaBHEHNN MaTeMaTU4eCKON PU3NKN.
dunamnku, ymenme | MK-4.2 AHanusupyet n| 3HaTb: Kak aHanuamMpoBaTb W  BHEAPATb
ncnonb3oBaTtb BHeOpSeT OTEYEeCTBEHHbIN W MEeXAyHapOoAHbIN OnbiT B
OTEYECTBEHHbIN U OTEYECTBEHHbIN W | oaHHoI obnacTtu 3agay.
MEeXAyHapOaHbIN MeXayHapOaHbIN
OnbIT B AaHHON ONbIT B  [JaHHOW | YMETb: MNPUMEHATb MeETOAbl aHanus3a u
obnacTtu 3agay obnactn 3agav BHELAPEHMS OTEYECTBEHHOIO U MeXOyHapOoOHOro
onblaT B AaHHOM obnacTu 3agad.
Bnapgets: MeToZamu, NO3BONAOLLNMU
aHanuaupoBaTb M BHeOpATb OTEYECTBEHHLIN U
MeXOyHapoOHbIA ONbIT B [aHHOM obrnacTtu
3agau.
MK-4.3 dopmupyet 3HaTb: Kak OPMMPOBATL EPAPXUI0 OCHOBHbIX U
nepapxuio BTOPOCTENEHHbIX uenen " 3agau B
OCHOBHbIX W | uccnegoBaHusAX,  MNpoOBOAMMBIX B obnactu
BTOPOCTENEHHbIX YpaBHEHWA B  Y4acCTHbIX  MNPOWU3BOAHbLIX U
uernenm un 3agady B | YpPaBHEHU MaTeMaTuyeckon pusamku.
nccnenoBaHusXx,
NpPOBOAMMbIX B | YMeTb: hopMmpoBaTb MEPAPXMIO OCHOBHBIX W
obnactn ypaBHEHUI | BTOPOCTEMEHHbIX uenen 7 3apad B
B YacTHbIX | UCCregoBaHUsX, NPOBOAMMBIX B obnactu
NPOU3BOAHbIX W | ypaBHEHUA B  YacCTHbIX  MNPOU3BOAHbLIX U
ypaBHeHui ypaBHEHU MaTemMaTuyeckon pusmku.
MaTemaTu4eckomn
PU3UKN. Bnagets: MeToaamu, No3BOMALLNMU
dopmupoBaTb nepapxuio OCHOBHbIX "
BTOPOCTENEHHbIX uenen " 3agau B
nccnenoBaHusax,  MpoOBOAMMBIX B obnactu

YpaBHEHWA B  YaCTHbIX  MPOU3BOAHBLIX U
ypaBHEHNN MaTeMaTU4eCckon In3nku.

12. O6bemM gucuMnNnnHbLI B 3a4eTHbIX eauHuuax/yac.— 3/ 108.

dopma NPOMeXyTOYHOM aTTecTauun:

JK3aMeH — 7 cemMecTp

13. TpyaoemkocTb No BMaam yuyebHon paboTbl

TpyaoemMKoCTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
7 cemecTp

KoHTakTHast paboTa 28 28

JNekummn 14 14

npakTunyeckue 14 14

B TOM YmChe: nabopaTtopHble

KypcoBasi paboTta

KOHTPOrbHbIE paboThl 1 1
CamocTtosTenbHasi paborta 44 44




I'Ipome>|<yTqua;| arrecrtauuna - 9k3ameH

36 36

WToro:

108

108

13.1. CopepxaHue AUCLUNIUHDI

n/n

Peanusauus
pasgena
HaumeHoBaHwue pasgena ONCUMNIUHBI C
CopepxaHue pasgena guCuunIvHbl
ANCLMNITUHBI NMOMOLLIbIO
OHNawnH-Kypca,
QYMK ™
1. Nlekuun
11 MpeobpasoBaHune Pypbe 1 MpeobpasoBaHne Pypbe n ero CBOMCTBA. https://edu.vsu.ru/c
npeobpasoBaHue Jlannaca [MpeobpasoBaHue Jlannaca n ero cBoncTBa. ourse/view.php?id=
1.2 MeTtoa npogosmkeHus no MpocTpakcTea L, n W;_ 11060-
napametpy, Teopema
BROXEHUS! MeTog NnpogormKeHMsa No napameTpy.
Teopewmbl BrioxeHus ans CoboneBcKnx NpocTpaHCTB
1.3 OnemeHTbl Teopun OYHKLMUIA
KOMMEKCHOro AHaNUTUYHOCTb (PYHKLUIN KOMMIEKCHOTO NepeMEHHOro
nepemMeHHoro.
2. NpakTn4yeckme 3aHATUA
2.1 M3yueHune kpaeBown 3agaun MocTaHoBKa 3aaaun https://_edu.vsu.ry/c
C napameTpom, ANpHOpHbIe OLEeHKN ourse/view.php?id=
MOPOXAEHHON nepsou [loka3aTenbCTBO CyLECTBOBAHNS PELLUEHUS, 11060-
Ha4arnbHO-Kpaesou sanaqel NOCTpOEHME BCNOMOraTefbHbIX OLEHOK peLleHUst
Ans ypaBHEHVA [loka3aTenbCTBO aHaNUTUYHOCTU PELLEHMS Mo
TennonpoBOAHOCTM Ha napametpy y
oTpeske
2.2 . [NocTaHoBKa 3agayn
M3yyeHune kpaeBon 3agaqum ANpPUOPHbIE OLIEHK
C napamerpom, [oka3aTenbCTBO CYLLECTBOBAHUS PELLEHNS,
MOPOXAEHHOM NepBon NoOCTPOEHME BCMNOMOraTefbHbIX OLEHOK peLIEHUS
Ha4allbHO-kpaeBon safaqem [oka3aTenbCTBO aHANMUTUYHOCTU peLLeHnst No
Ansi BOFTHOBOIO ypaBHEHUS napameTpy »
2.3 MN3yueHne kpaeson 3agaun MNocTtaHoBka 3agayn
C NapameTpamu, AnNpuopHbIe OUEHKK
I'IOpO)K,D,eHHOPI nep|30|7| [lokasaTtenbcTBO CylleCcTBOBaHUA pelleHunsd,
Haqaano-KpaeBoﬁ 3agaden NOCTpOeHne BCrnomMmoraTernibHbIX OLEHOK peLlleHunsa
Ons ypaBHEHUsA ,U,OKa3aTeJ'IbCTBO aHalnMMTU4YHOCTU peLlueHna no
TennonpoBoAHOCTM B napameTpy y
nornoce KoHTponbHas paboTa
3. llabopaTopHbie 3aHATUSA
3.1
3.2
13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN
Buabl 3aHATWIA (KONIMYECTBO YacoB)
Ne HanmeHoBaHue TeMbl
n/n (pasgena) gucumnnuHel | Jlekumu MpakTuyeckme | JlabopaTopHblie Camoc;;%;:)TTeaanaﬂ Bcero
MpeobpasoBaHne Pypbe
1 1 npeobpasoBaHne 6 4 10
Jlannaca
MeTtoa npoaormkeHus no
> napameTpy, Teopema 6 4 10
BMOXEHUS
3 3J'IeMveHTbI Teopum 5 6 8
OYHKLMIA KOMMNIIEKCHOTO




NepPEeMEHHOTO0.

M3y4eHune kpaeBom
3ajayu c napameTpom,
NOpOXKAEHHOW NepBOM
4 Ha4anbHO-KPaeBoOW 4 10 14
3agaven ans ypaBHEHWs

TENnonpoBOAHOCTM Ha
oTpeske

UsyyeHune kpaeson
3ajayn ¢ napameTpom,
NopoXAEHHOW NepBomn

HayarnbHO-KpaeBon

3agayew Ansi BOSTHOBOTO
ypaBHEHUS

M3y4eHne kpaeBon
3agayu c napameTpamu,
NOpPOXAEHHOW NepBOM
6 HavyarnbHO-KpaeBon 6 10 16
3agayen Ansi ypaBHeHWs
TennonpoBOgHOCTM B
nornoce

Ok3ameH 36

Wroro: 14 14 44 108

14. MeToan4yeckune ykaszaHusa Ans ody4aroLmnxXca No 0OCBOEHUIO AUCLUMNIIUHDI

MpenogaBaHMe AOUCUMNNUHBLI  3aKOYaeTcs B YTEHUM JEeKUMA U NpOBEAEHUM
NnpakTUYyeckKnx 3aHAaTMA. Ha nekuusix pacckasblBaeTCA TeopeTUMYecKun wmartepuan, Ha
NPaKTUYECKNX 3aHATUAX PELLaTCa NpUMepbl MO TeopeTUyeckoMy maTtepuany, NpodYnTaHHOMY
Ha NeKUMsIX.

Mpn n3ydeHUn Kypca «IANNUNTUYECKME YpPaBHEHUS C MapameTpomy obyyaroummcs
cnefyeT BHMMATESbHO CrywaTbh U KOHCMEKTUpoOBaTb MaTtepuar, uanaraemblii Ha ayauTopHbIX
3aHATMAX. [Na ero NoHMMaHus U KayeCTBEHHOro YCBOEHMsI Oby4varolmmcs pekoMeHayeTcst
cnefyoulasa nocrnegoBaTenbHOCTb AENCTBUMN.

1. locne kaxgon nekuumn CTyaeHTam pekomeHayeTcs nogpobHO pas3obpaTb NPOYUTaHHbLIN
TEOpeTUYECKNA MaTepuan, BblyyuTb BCe onpefeneHns n ¢OpMynMpOBKA TEOPEM,
pasobpaTtb NnpuMepsbl, peLlleHHble Ha nekunn. MNepepn cneaytowen nekunen obasaTenbHO
NOBTOPUTL MaTepuan npeablayLwen nekumu.

2. MNepen npakTMyecknm 3aHATMEM o00a3aTenbHO MNOBTOPUTL JIEKUWOHHBIA  MaTtepuan.
[Mocne npakTU4eckoro 3aHATUS ele pas pas3obpaTb peLlleHHble Ha 3TOM 3aHATUM
npuMepsbl, Nocre NpUCTYNUTb K BbINOMTHEHUIO AOMAaLUHEro 3agaHus. Ecnv npu peweHun
NnPUMeEpOB, 3afdaHHbIX Ha [OM, BO3HMKAKT BOMPOCHI, 00s3aTenbHO 3agaTh Ha
cnefyowemM NpakTUYEeCKOM 3aHATUM UK B NPUCYTCTBYHOLLMIA Yac npenogasaTento.

3. lNpun nogrotoBke K NPaKTUYECKUM 3aHATUAM MOBTOPUTH OCHOBHbIE MOHATUS MO Temam,
n3yuntb npumepbl. Pelwas 3apayu, npenBapuTernibHO MOHATb, KakoW TeopeTuyecKuin
MaTepuan Hy)XHO Ucnonb3oBaTb. HameTntb NnaH pewenns, nonpoboBaTb Ha ero OCHoBe
pewwnTb NpakTU4eckne 3agauu.




4. BblbpaTb Bpemsa gns paboTbl C nMTepaTypor No gucumnimHe B bubnmoreke.

Bonpocbl NEKUNOHHBIX U NPaKTUYEeCKMX 3aHATUN OOCY)KOalTCa Ha 3aHATUAX B BuAe
YCTHOro onpoca — UHAMBUAYanNbHOro U poHTanbHOro. B xode yCTHOro onpoca BbISIBNAKTCA
Aetann, KOTopble MO KakMM-TO MpUYMHAM OKasanucb HeAOCTAaTOYHO OCMbICIIEHHBbIMU
CTydeHTaMn B Xode Y4YeOHbIX 3aHATUA. TeM caMblM OnpocC BbLINOMHAET BaHeunmne
obyy4aloLLylo, pa3BMBAIOLLYI0 W KOPPEKTUPYHOLLYK (YHKLMK, MNO3BONSAET CTyAeHTaM y4vecTb
HeaopaboTkn 1 n3bexartb UX NPU NOArOTOBKE K MPOMEXYTOYHbBIM aTTecTauusm.

Kpome 06blMHOrO Kypca B cucTeMe «ONEKTPOHHbIA YHMBEPCUTET», BCE HEobGXoauMmble
OIS YCBOEHUS Kypca MaTepuarnbl pa3MeLLeHbl Ha kadegpansHom canTte http//:www.kuchp.ru

MeToanyeckume ykasaHusa ans obyyaromxcs Npu camocToaTensHom pabore.

CamocTosaTenbHasa paboTta oby4varomxca HanpaBfieHa Ha CaMOCTOSTENIbHOE OCBOEHME
BCEX TeM M BOMpPOCOB y4ebHOM  AUCUMNMUHBI, MNPEeAYyCMOTPEHHbLIX  NPOrpamMMONn.
CamoctosTenbHaa pabota saBndetca obss3aTernbHbIM BUOOM OEATENbHOCTU ANA  Kaxaoro
obyuvaroulerocs, ee obbeM no y4ebHOMY Kypcy onpegensercs yd4ebHbIM nraHoM 1 coctaBnseT
8 vacoB. [lpu camoctosTenbHon paboTe  obyyawwmncs  B3aUMOAEWCTBYET C
pekoMeHOoBaHHbIMM MaTepuanamm npu MMHUManbHOM y4acTum npenogasaTens.

CamocTtosaTenbHasn paboTta ¢ yyebHnkamu, y4ebHbIMM Nocodmnsammn, Hay4HON, CNPaBOYHOM
N MONynsipHOM nNUTEpaTypon, Martepuanamm nepuogudecknx u3gaHum n pecypcamu CceTu
Internet, cTaTMCTUYECKMMN AaHHLIMU ABNSETCA Hanbornee apPEKTUBHLIM METOLOM NOSTyYEeHUS
3HaAHUN, NO3BOMSIET 3HAYUTENbHO aKTMBM3MPOBaTb MNPOLECC OBMageHus WHdopmaumen,
cnocobcTByeT 0Oonee rnybokoMy YCBOEHMIO M3yvyaemoro maTtepuana, dopmmpyeT Yy
oByyvarLnXcs 3aMHTepPEeCOBaHHOE OTHOLLEHNE K KOHKPETHOM npobneme.

Bonpocesl, KoTopble BbI3blBalOT Y 0byyvatowmxca 3aTpyaAHEHUS NPU NOLATOTOBKE, AOSDKHbI
ObiTb 3apaHee cOpMynMpoBaHbl M O3BYYEHbl BO BpEMsl 3aHATUA B ayauTopumn Ons
AOMNOMHUTENBHOIO pasbsCHEHUsS NpenogasaTenem.

Buabl camocTosiTensHOM paboThbl: KOHCNEKTUPOBaHWE y4eOHOM M Hay4YHOW nuTepaTypbl;
npopaboTtka y4ebHoro matepuana (Mo KOHCMNeKTaMm nekumn, y4ebHOM 1 Hay4yHOW nuTtepartype);
paboTa B aneKTpOHHOMW BUBnnoTevHon cucteme; pabota ¢ MHPOPMALMOHHLIMWU CPaBOYHbIMMU
CUCTEMaMMU, BbINOSIHEHNE OOMALUHUX 3a4aHUN (MPaKTUYECKUX U TEOPETUYECKMX); BbINOSIHEHNE
KOHTPOSbHbIX paboT; NOAroToBKa K MpPakTUYECKMM 3aHAaTUAM; paboTa C Bonpocamu Ans
CaMOomnpoOBEPKN.

Bce 3agaHus, BbINONHAEMble CTYAEHTaMU CaMOCTOATENbHO, MOANexXaT NnocrneaytoLlemn
npoeepke npenogasateneM. Pe3ynbTathl TEKYLUMX aTTecTaumi y4MTbiBaOTCA NpenogasaTenem
npv NpoBeAEeHMN NPOMEXYTOUYHOWN aTTecTauum.

15. lMepeyeHb OCHOBHOW U [OOMOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,
HeobXoAUMbIX ANl OCBOEHUSI AUCLUMIIUHbI

a) OCHOBHasa nurteparypa:

Ne n/n UcTouHuK
CabuTtos K.b. YpaBHeHuss matemaTtudeckorn doumsukn / K.6. Cabutos . — M.: dusmarnut, 2013. —
1 352 c. /I «YHuBepcuTeTcKkas bubnmoteka online»: anekTpoHHO-6ubnunoteyHas cucrema. — URL:
http://biblioclub.ru

0) fononHUTenbHasa nuTeparypa:

Ne n/n M CTOYHMK
Kapuesckun M.M. Jlekumn no ypaBHeHusM matemaTuyeckon cusunkm / M.M. Kapuesckuin. —
1 CI6: UspatenbctBo «JlaHb», 2016. — 164 c. // QnekTpoHHO-O0MbnnoTeyHasi cuctema «JlaHby. —

URL: https://e.lanbook.com/

Mywko A. B. YpaBHeHus matematudeckon domankn / A. B. Mywko, A. . baes, A. C. PabeHko.
—B.: UMUBTIY, 2011. — 520 c. — URL:http://www.kuchp.ru

Brnbukor KO. H. Kypc 06bIkHOBEHHBIX anddepeHumnanbHbix ypaBHeHun / KO. H. bubukos. — CI16:
3 MN3pgatenbctBo «JlaHb», 2021. — 304 c. — // OnekTpoHHO-6UGnNMoTeyHaa cuctema «JlaHb». — URL:
https://e.lanbook.com/URL.: https://e.lanbook.com/

4 TpyxaH A. A. OBbikHOBEHHbIE AnddepeHUMarnbHble YPaBHEHNST U MeToAbl UX pelueHus. Psaabi.



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

OnemMeHTbl BapuvauMOHHOIO McuMcneHusi: ydebHoe nocobue ansa BysoB / A. A. TpyxaH, T.B
.OropogHukoBa. — CI6: MapatenbctBo «JlaHb», 2020. — 268 c. // OnekTpoHHO-61MGnMoTeYHas
cuctema «Jlanby». — URL: https://e.lanbook.com/

Paberko A. C. duddepeHumnanbHble ypaBHeHus ¢ napametpamm / A. C. PabeHko. — BopoHex:
BI'T1Y, 2015. — 54 c. — URL:http://www.kuchp.ru

Mpueanoe W. . BeegeHue B Teopuio pyHKLMI KOMMAeKcHOro nepemeHHoro / . W. MNpueanos.
6 — CI6: UspatenbcTtBo «JlaHby, 2021. — 432 c. // OnekTpoHHO-6nbnunoteyHasa cuctema «JlaHb».—
URL.: https://e.lanbook.com/

Bnacosa E. A. OnemeHTbl dyHKUMOHanNbHoro aHanusa / E. A. Bnacosa, U. K. Mapuesckuin. —
7 Cn6: UNspatenbctBo «JlaHby, 2021. — 400 c. // AnekTpoHHO-6MbnMoTeyHasn cuctema «JlaHb».—
URL.: https://e.lanbook.com/

Bnagummpos B.C. C6opHuk 3agay no ypaBHeHUAM maTemaTudeckon usmkn /[ B.C.
8 Bnagumupos, B.M. Muxainnos, Muxannosa T.B., llabyHuH M.A. — M: ®dusmatnut, 2016. — 512
c. /| AnekTpoHHO-6nbnuoTeyHasa cuctema «Jlanb». — URL: https://e.lanbook.com/

TloctepHuk J1. A., Cobone B. N. KpaTkun kypc dpyHKUMOHanbHoro aHanusa / J1. A. JTloCTepHUK,
9 B. L. Cobones. — CI16: U3gaTenbctBo «JlaHby», 2021. — 272 c. // 3nekTpoHHO-6MGNnoTeYHas
cuctema «Jlanby». — URL: https://e.lanbook.com/

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (0oduumnanbHble pecypchbl MHTEPHET)™:

Ne n/n NcTouHmK
http://feqworld.ipmnet.ru — MHTepHeT-NopTan, NOCBALEHHbIN YPaBHEHUAM 1 METOOAM WX

l o
peLleHnin

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

3 http://www.kuchp.ru — aneKkTpoHHbIN canT kadeapbl yPpaBHEHUIN B YACTHbIX NPOU3BOLHbIX U
Teopun BEPOATHOCTEN, HA KOTOPOM pa3MeLLeHbl MeToANYecKne usgaHus

4 OBbC «YHuBepcuteTckas 6ubnmoTeka oHNamH»

5 OBC «JlaHb»

6 OneKTpoHHbIN Kypc https://edu.vsu.ru/course/view.php?id=11060

16. I'Iepequb y‘-lesHO-MeTO,DM‘-IeCKOI'O obecne4yeHus onsi CaMoCTOsTeNIbHOM paGOTbI

Ne n/n MNCTOYHMK

Mywko A. B. YpaBHeHus matemaTudeckon dusmkm : y4eb. nocobue / A.B. Inywko, A.[l. baes,
1 A.C. Psabenko; Boponex. roc. yH-T. — Boponex : WILY Bry, 2011. — 520 c. -
URL:http://www.kuchp.ru

Bnagnmnpoe B.C. COOpHWMK 3agay Mo ypaBHeHWAM MatemaTuyeckon usukn [/ B.C.

2 Bnagumupos, B.MN. Muxannos, Muxannosa T.B., llabyHnH M.N. — M: ®namatnur, 2016. — 512
c. I/ AnekTpoHHO-6ubnmnoTeyHas cucrema «JlaHb». — URL: https://e.lanbook.com/

Psbenko A.C. OuddepeHumnaneHble ypaBHeHus ¢ napameTtpamu / A.C. PabeHko. — BopoHex:
BITY, 2015. — 54 c. — URL:http://www.kuchp.ru

17. O6pa3oBaTenbHble TEXHONOrMU, UCNOSib3yeMble NpU peanusauum y4yebHOWM
ANCLUMNIINHBI, BKIOYasa AUCTaHUMOHHble oOOpa3oBaTenbHble TexHonoruu (OOT,
3neKTpoHHoe obyyeHue (30), cmewaHHoe oby4yeHue):

OucumnnvHa  MOXEeT  peanu3oBbiBaTbCst  C MPUMEHEHWEM  OUCTAHLMOHHbIX
obpasoBaTenbHbIX TEXHOMOIMMI, HanpumMep, Ha nNnatopme «ANEKTPOHHbIN yHuBepcuTeT BIY»
(https://edu.vsu.ru/course/view.php?id=11060).

MepeyeHb Heobxoaumoro nporpammHoro obecneyeHus: Microsoft Windows Server 2008,
Microsoft Windows 10 Enterprise 64 bit, LibreOffice 6 (Writer (mekcmosniti npoyeccop), Calc
(anekmpoHHble mabnuusl), Impress (npesdeHmauuu), Draw (eekmopHas epaghuka), Base (6a3sa
OaHHbIXx), Math (pedakmop ¢bopmyn)), Maxima, Total Commander, WinDjView, Foxit Reader, 7-
Zip, Mozilla Firefox.

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



https://e.lanbook.com/
http://www.kuchp.ru/
https://e.lanbook.com/
https://e.lanbook.com/
https://e.lanbook.com/
https://e.lanbook.com/
http://eqworld.ipmnet.ru/
http://www.lib.vsu.ru/
http://www.kuchp.ru/
http://www.kuchp.ru/
https://e.lanbook.com/
http://www.kuchp.ru/
https://edu.vsu.ru/course/view.php?id=11060

npomMexyTtoyHon attectaumm (394018, r. BopoHex, nnowaab YHuBepcutetckas, g. 1, nom. ).
CneunanunsnpoBaHHasa mebenb.

19. OueHoOuYHble cpeacTBa ANA NpoBeAeHUS TeKylWwehn U NPOMEXYTOYHOM
aTrectauuu

MopsiAoK OLEeHKM OCBOEHMSI oObyvarwmmucss yd4ebGHOro matepuana onpepensietcs
coaepkaHneM crieaylLnx pasaenos ANCUMNINHDI:

Ne HavnmeHoBaHne
n/_n pasgena gucumnniinHbl
(mogyns)
Mpeobpa3soBaHue
Pypbe un
npeobpasoBaHne
Jlannaca
MeTog npoaormKkeHms no

napameTpy, Teopema MK-4 MK-4.1, MK-4.2, | TectoBble 3agaHus, KOHTponbHas paboTa,
BMOXEHUS MK-4.3. nepeyeHb BOMPOCOB K 3K3aMeHy

WHankaTop(bl)
LOCTMXKEHNSA OueHouyHble cpeacTBa
KOMMNeTeEHLUN

KomneTeH
umsi(v)

MK-4 MK-4.1, MK-4.2, | TecTtoBble 3agaHusi, KOHTPOSbHasA paboTa,
MK-4.3. nepeyvyeHb BONPOCOB K 9K3aMeHyY

ONEMEHTE! TEOpiM MK-4.1, NK-4.2 TecToBble 3aaHNs, KOHTPOsbHasA paboTta
8. CPYHKUMI KOMTIIEKCHOTO MK-4 nk-4.3. nepeyeHb Bonbocos K 9K3aMeHy ’
NepeMEHHOrO.

N3yyeHne kpaeson
3agayun c napameTpom,
NopOXXAEHHON NepBOM

HavyanbHO-KpaeBou

3agaven ans
ypaBHeHUs
TennonpoBoAHOCTU Ha
oTpeske

N3yyeHne kpaesom
3ajayu c napameTpom,
5 MOPOXAEeHHOM ﬂepBEJVI [K-4 MK-4.1, MK-4.2, | TecToBble 3agaHunsi, KOHTPONbHasA paboTa,

' Ha4vanbHO-KpaeBow MK-4.3. nepe4eHb BOMPOCOB K 3K3aMeHy
3ajayen Ans BOSTHOBOIO
ypaBHEHust

N3yyeHne kpaesom
3agayu ¢ napameTpamu,

NopOXAEeHHOW NepBon
Haqaano-EpaeBoﬁ MK-4 MK-4.1, MK-4.2, | TecToBble 3agaHns, KOHTPONbHaA paboTa,
3agayen ans MK-4.3. nepeYveHb BONPOCOB K 3K3aMeHy
ypaBHeHust
TennonpoBoAHOCTM B
norioce

MK-4 MK-4.1, MK-4.2, | TecToBble 3agaHns, KOHTpONbHaA paboTa,
MK-4.3. nepevyeHb BONPOCOB K 3K3aMeHyY

MpomexyToyHas aTTectauus

cbopma KOHTpONS - DK3amMeH I'Iepequb BOMPOCOB K 3K3aMeHYy

20. TunoBble OLEHOYHble cpencTBa U MeToAMYECKMe MaTepuanbl, onpegensilowume
npoueaypbl OLleHUBaHUA

20.1. TeKywmni KOHTPONb YyCNeBaeMOCTH

MpumepHbIN NepevYeHb TeCTOBbIX 3agaHNM
1. MycTb 3apgaHa yHKumna f(x), rae xel". lNpeobpasoBaHnem Pypbe yHKUMM f(X)

Ha3blBaeTCs Crneaywmnin nHTerpan
a) [e“f(dx, 6) [ f(£x)dx, B) [ f(Ex)dx.



2. HavanbHO-kpaeBon 3ajayen [ONA  ypaBHEHUA TennonpoBOAHOCTU Ha3sblBaeTCA

cnepyloLas 3agava:
20D oo 0D ), xefoal, 150

ot
a) {v(o,t)=0, v(d,t)=0,
v(x,0)=0.

ov(x,t)  ,, L 0V(Xt) _
pYe —a“(x) v R = f(x,t), xe[0;d], t>0,
0) {v(0,t)=0, v(d,t)=0,

v(x,0) =0, N(.0) =0.
ot

3. Myctb yel, p=argy, b’(x)eC([0;d]) N CYLLECTBYIOT TaKMe KOHCTaHTbI & WU &,, YTO Mpu

x €[0;d] BbINOSIHEHbI OLLEHKU
0<g < |b(X)| <eg,,
a u(x,y) peLueHne 3agaum

% 20Uk ) = —F(x,7), xe[0d],
u(0,7)=0, u(d,y)=0.

Toraa npu y =0, |¢| e[o;;z—g"], roe £° >0, paBHOMEPHO NO x [0;d] BbINOMIHEHA OLEHKA

lux )| Ifeenl
x| minfLf” Jy]

a) na 6) Her.
4. Myctb el f(&)= je‘*’ff(x)dx — npeobpasoBaHue Pypbe PyHKUMK f(x), TOrga

YHKUMIO f(x) MOXHO BOCCTAHOBWUTL MO crieayroLen popmyne

) 100= 5 [T @ae, 6) 109= [T (e,

B) f(x)=ﬁjf<§>d§-

5. ABnsieTca nn NnpocTpaHcTBo W, (Q) 6aHaxoBbIM?
a) pa. 6) Her.
6. MycTb yell, p=argy, a PYyHKUMS u(x,y) ABNAETCA peLleHMeM 3a4aun

o%u(x,
SHD) b (u(x) =~ F (), xeford],
u(@,»)=0, u(d,y)=0.

Torpa npu y =0, || e[o;;z—gO], roe £° >0, BygeT BbINOSIHEHA OLIEHKA

8U(X 7) +|y|"U(X,}/)" < C" f(x, 7/)" ,

2u(x, )/)H i

a)‘




6)

ou(x, )/)H | |

7. Nyctb &eli”, F . [f(0]= jeixff(x)dx — npeobpasoBaHne dPypbe yHKUMM f(x), Toraa

dyHKUMA FX_)f[D“f(x):l — npeobpasoBaHue ®dypbe QYHKUMM D f(x) BbIMUCNAETCA MO
cnepylowen oopmyne:
a) (&) F [T()], 6) (&) F [f(], B) (<) ¢F . [f(¥)].

8. ABnsieTcs N NPOCTPaHCTBO C*(Q) rmnbbepToBbIM?
a) pa. 6) Her.

9. MycTb u(x,7) ABNSETCS peLleHNneM 3aaadn

ox?

D) o (yu(x, 1) =~ F (x7), x<[05d]
u(0,7)=0, u(d,y)=0.

Torga 6ygeT BbiNOMHEHA oueHKa

a) Jutx ) <

DL ) i >

ax
10. MycTb dyHKUMA f(t) — OpurnHan, a y — KOMMNeKcHoe 4dmucno. NpeobpaszoBaHnem

JNNannaca (*)yHKLl,VII/I f(t) Ha3blBaeTCd criegyroLias beHKLlVIFI KOMMJEeKCHOro nepemMeHHoro:
a) F(y)=[e"f(dt, 6) F(y)=[e"f(t)dt, B) F(y)=[f (t)ct.
0 0 0

11. AsnseTcs Ny NPocTpaHCTBO C*(Q) GaHaxoBbIM?
a) na. 6) Her.

12. Myctb yel, a*(x) e C([0;d]) N CYLLECTBYIOT Takne KOHCTaHTbl & WU &,, YTO NpU xe[0;d]
BbIMOSIHEHbI OLEHKN
0<g <la(X)|<e,.

PaCCMOTpMM 3afgavy

v(x,t) ., . 0V(x1) _

P —-a%*(x) v = f(xt), xe[0;d], t>0,
v(0,)=0, v(d,t)=0, *)
v(x,0) =0.

O603Ha4nm vepes u(x,y) NnpeobpasoBaHue Jlannaca no nepeMeHHON t pelleHne 3agaydn
(*), 7. e.

u(x,7) =L, [v(x.t)] = Te”‘v(x,t)dt ,

kay[(xiﬂ
a’(x)

Ecnu k 3agade (*) popmanbHO npumeHnTb NpeobpasoBaHme Jlannaca, To nony4ynum

a a?(x)=b*(x), f(x,7)=

3agady



o

a) TUT) 2 (xyux, ) =—F(x,7), x<[0:d],
u@,»)=0, u(d,y)=0.

ox?
u(0,7)=0, u(d,»)=0.
13. MNMpeobpasoBaHune Jlannaca asnsetcs

6) {(’ﬁu(x,}/)7/2bz(x)u(xlj,)f()(,j/)l x €[0;d],

a) NMHENHbIM, 6) He NTIMHENHbIM.
14.Tlyctb yell, p=argy, b*(x) e C([0;d]) W CYLLECTBYIOT TaKne KOHCTaHTbl & U &,, YTO NpU

x €[0;d] BbINOJIHEHbI OLLEHKU
O<g £|b(x)| <eg,,

a PyHKUMSA u(x,y) SIBNSIETCS peLleHnemM 3agayu

154

82L"z’”—yzbz(x)u(x,y) ——f(x,7), xe[0:d],
u(0,7)=0, u(d,y)=0.

Torpa npw |¢7|e[0;%—50}Ul:%+50;7r}, roe O<e, sg, 6yOeT BbINOMHEHa OLeHKa

o%u(x, 12 || Ou(X,

? uax(xz y)HWI —u(ax D pllux Al < el f ),
2%u(x, au(x, 2

6) ‘u— a()iy)uﬂyl ”(; Dt Al <l (1, )-

15. MycTtb

(F 7)) = [ F 6T ) dx

2

ol ={Jleonnt e s = s o
Torpga Bcerga BeINOIHEHA crefyloulas oueHka:
a) [(f (x7).u(x )| > F(x)lux )]
6) |(fx»)u ) <] f)utx )]
B) [(f (x»).uC )| <[ f ) Jutx 1) -
16. MycTb f(1), f't),.. {"' () — opurnHansl n F(y)=L_, [f(t)] — npeobpa3oBaHue Jlannaca

yHKUMKM f (), TOrAa LHy[f(”)(t)J — npeobpasosaHuve Mannaca dyHkumum {7 (t) pasHo

a) y"F() -y ) -y 21 (0)—..—y "2 (0)- £"(0),
6) »"F()-»"f(0), B) y"F(»)-f"2(0).
17. MycTtb y €0, b*(x) eN([0;d]) 1 CYLLECTBYIOT Takne KOHCTaHTbI & W &,, YTO NpU x e[0;d]

BbIMNOJTHEHbI OLUEHKN

0<g <|b(x)|<s,,

a PyHKUMSA u(x,y) SBNSIETCS peLleHnemM 3agayu



%—%b?(x)u(x,y)bf(x,n, xe[0;d],

u(0,7)=0, u(d,y)=0.
CyulecTByeT nu Takasi NoroXuterbHas KOHCTaHTa ¢, 4YTO NpU |y|<e OydeTt BbiMonHeHa
OLeHKa

ou(x,
O A g ) of 1] 2

2
0 u(x,y)HJr

a) pa. 6) Her.
18. NycTb yell, p=argy, b’(x)eN([0;d]) 1 CyLLECTBYIOT TaKUE KOHCTaHTbI & W &,, YTO NpU

x €[0;d] BbINOJIHEHbI OLLEHKU
0<g <|b(x)|<s,,
a u(x,7) peLleHne 3aaadu

%—fw(xw(x,y)bf(x,y). xc[0:d],

u(0,7)=0, u(d,y)=0.
Torga npwu |¢|e{0;%—go}u[%+go;ﬂ} roe 0<gos%, paBHOMEPHO MO xe[0;d] BbIMNOSIHEHA

oLeHka
cl|f (x|
. 2) "
min{[], |}

a) pa. 6) Her.

lu(x,»)| <

19. MycTtb F(;/):Te’“f(t)dt — npeobpasoBaHune Jlannaca yHkumMn f(t), Toraa yHKUUIO

f(t) MOXXHO BOCCTAHOBUTbL NO criegyrowlen opmyne

a+io a+io

a) fO=5 | &'F()dr, 6) FO= [ e F()dr,

a—iwo a—io

a+io

B) f(t)= j e'F(y)dy .

a—io

20. ABnaeTca nv NpoCcTpaHCTBO L, (Q) 6aHaxoBbiM?

a) ga. 6) Her.
21. MNycTtb yel, p=argy, b*(x) e C([0;d]) N CYLLLECTBYIOT TaKne KOHCTaHTbI & W &,, YTO NpU
x €[0;d] BbIMOMHEHbI OLEHKN
0<g <|b(x)|<e,,
a u(x,y) pelueHve 3agaydn

ou(x,
%—Y%Z(X)U(Xwﬁ—f(x,y). x €[0;d],
u(0,7)=0, u(d,y)=0.

Torpa npu |¢|e[0;%—go}u[%+go;ﬂ}, rae 0<s <7, PABHOMEPHO MO x<[0;d] BbINONHEHa

OLieHKa



ou )| _elfenl
x| min{l,|7|y|7|2}

a) na. 6) Her.

22. JINHEeMHbIN UM HenpepbiBHbIA onepaTop A:X —Y Ha3blBaeTCd HenpepbIBHO
obpaTumMbIM, ecnv y onepatopa A cyllecTByeT

a) obpaTHbIM onepaTop A™':Y — X M OH TakK Xe ABMAeTCsa HenpepblBHbIM (R(A™) =Y),
6) obpaTHbIN onepatop A*:Y —» X (R(A™)=Y),
B) obpaTHbI onepaTop A™:Y — X W OH SIBNSETCA NUHENHbIM (R(A™) =Y).

23. MNMpocTpaHcTBOM C*(Q2) 0603HaYaeTCs MHOXECTBO

a) HenpepbIBHbIX B Q (PYHKLMN,
0) k pa3s HenpepbIBHO AN depeHLMpyeMbIX B Q@ (PYHKUUA,
B) k pa3 guddepeHumpyemMmbix B Q PYHKLMNA.
24. TlycTb yel, p=argy, b*(x) eN([0;d]) N CYLLECTBYIOT Takne KOHCTaHTbl & W &,, YTO NpK

x €[0;d] BbIMOMHEHbI OLUEHKU
0<g <|b(x)|<e,,
PYHKUMS f(X,7) @HANMUTUYHA MO y BO BCE KOMMMEKCHOW MMOCKOCTH, a u(x,y) pelueHune 3adaqu

SHD i (u(x) =~ F (), x<lo:d],

u(0,7)=0, u(d,y)=0.
Byoet nn oyHKUMS u(x,y) aHaNUTUYHOM NO y NPU y Nexawux Ha BeLeCTBEHHON OCn?

a) oa. 6) Her.

25. Tlyctb A(4) — HenpepbiBHaa Ha [0;1] onepaTtop-PyHKUUN [OencTsyolas u3
NpocTpaHCTBa X B MPOCTPAHCTBO Y, a onepaTtop A(0) HenpepbiBHO obpatum. Onepatop A(l)
OygeT HenpepbiBHO 00OpaTMMbIM, €Cfiu CyLWecTBYeT MOCTOsiHHas y >0 Takad, 4To npu Bcex

2 €[0;1] n Npu MOBbLIX xe X BbINOMHEHa OLEeHKa
a) [ADX[= 7], 6) [ADX] <7
26. fABnAeTcs N NPOCTPaHCTBO W, (Q) rMnbbepToBbIM?

a) pa. 6) Her.
27.Tlyctb yel, p=argy, b’(x) e C([0;d]) ¥ CYLLECTBYIOT TAKUE KOHCTAHTbI & W &,, YTO NpU

x €[0;d] BbIMOSTHEHbI OLEHKMN
0<g <b(X)|<s,,
QYHKUMSA f(x,y) aHaANUTUYHA NO y BO BCEWN KOMMMEKCHOW MIIOCKOCTU, a u(x,y) pelleHre 3agaydm

%—fw(xw(x,y)}f(x,y), x < [0;d],

u@,»)=0, u(d,y)=0.
Byoet nu oyHKUMS u(x,y) aHANMUTUYHOM MO y NpU y nexawmnx Ha MHUMOW ocu?

a) na. 6) Her.



28. fBnseTca nu NPoCcTpaHCTBO L,(Q) runbbepToBbiM?

a) ga. 6) Her.
29. Myctb yel, a%(x)eN([0;d]) ¥ CYLLECTBYIOT TaKMe KOHCTaHTbl & W &,, YTO NPU x <[0;d]

BbINMOJIHEHbI OLEHKN

0<eg <la(X)|<e,.

PaccmoTtpum 3agavy

52‘(;(;;‘) a2 ‘é(x D fr), xelod] t>0,
v(0,t)=0, v(d,t)=0, *)
v(x,0) = 0, a"(axt’ 0 _o.

O6o3Haumm 4vepes u(x,y) NpeobpasoBaHue Jlannaca No nepemMeHHON t pelleHne 3agadn

(*), T.e.
u(x,») =L, [v(x.t)]= Te’“v(x,t)dt ,

L, [1]
a’(x)

Ecnn k 3agadve (*) dpopmanbHO npuMeHUTb npeobpasoBaHue Jlannaca, TO NOsy4yMm

a a’(x)=b’(x), f(x,y)=

3agady

a) |-t 0utx ) =~ x), xel0id]
u(O,}/)=O, u(d,y) =0.

6) {M 7 u(x, ) =—f(x7), xe[0;d],
u(@,»)=0, u(d,y)=0.
30. MycTb yel, p=argy, b*(x) eN([0;d]) M CYLLECTBYIOT TaKne KOHCTaHTbl & WU &,, YTO NpU
x €[0;d] BbIMOSTHEHbI OLEHKM
0<g <[b(x)|<s,,

QYHKUMSA f(x,y) aHaANUTUYHA NO y BO BCEWN KOMMMEKCHOW MIOCKOCTU, a u(x,y) pelleHne 3agaydm

o*u(x,
%—Vbz(x)u(x,ﬂf):—f(xy), x e[0;d],
u(,7)=0, u(d,y)=0.

Byoet nu pyHKUMA u(x,y) aHaNUTUYHOW NO y NPW y NEeXawmnx Ha MHUMOW ocn?

a) fa. 6) Her.
31. Hopma doyHKUMM u(x) B NpocTpaHCTBe L (Q) 3adaeTtca hopmynown

SN

Q

o” u(x) o0 u(x)

o” u(x) ’
ox”

dx)“?, 6) j

32. lNyctb

(o u)) = [ 06T ) dx



I (%)= (ﬂ f (x| dez o) = [j|u(x,y)|2 dx]z :

Toraa Bcerga npy NPOV3BOSIBEHOM &, >0 BbINOSIHEHA CrieAyowas oLeHKa:

[f Al afutxnlf
2, 2 ’

[ Juex I
2¢ '

1

a) [(f(x7)ux ) >

6) |(f(x»)u(x) g'

1ol | aloonl
i .

B) |(f(x,»),u(x)|< ’

1
33.MycTb yel, p=argy, b*(x)eN([0;d]) N CYLLECTBYIOT TaKne KOHCTaHTbl & W &,, YTO NpK
x €[0;d] BbIMOMHEHbI OLEHKN
0<g <|b(x)|<e,,

pyHKUMNS f(x,7) aHANUTUYHA NO y BO BCEW KOMMMEKCHOMN MMOCKOCTU, a u(x,y) PeLleHne 3agadn

%—sz(xm(x,y):_f(x,y), x e[0:d],
u,7) =0, u(d,»)=0.

Byoet nn yHKUMS u(x,y) aHANUTUYHOM NO y NPU y Nexawunx Ha BeLeCTBEHHON OCn?

a) na. 6) Her.
34. Hopma byHKUMK u(x) B NPOCTpaHCTBE W (Q) 3aaaetca hopmMynion

0" u(x)

dx , B) (I T

Q

p
dX)l/k .

P dX)l/p’ 6) zj

‘a‘sk Q

a) (X |

‘a‘gk O

0 u(x) 0" u(x)
ox* xX*

0

35. lMycTb f(z)=u(a,b)+iv(a,b), rae z=a+ib, n
1) dyHKUMM u(a,b) K v(a,b) BbIM AnddepeHLMpyeEMbI B TOUKE (a;b);

2) onsa PyHKUUM u(a,b) U v(a,b) B TOYKE (a;b) BbINOMAHANUCH ycrosus Kowun-PrumaHa:

ou(a,b) _ov(a,b) ou(ab)  ov(ab)
Ga b ' b oa

Torga dyHkumna f(z) aouddepeHunmpyemMa B TOYke z=a+ib K OyayT cnpaBeanvBbl

paBeHCcTBa
a) fi(z)= 6u(a’b)+i ov(a,b) ,6) fiz)= 6\/(a,b)Jri ou(a,b) ,
oa oa oa oa
B) f,(Z)z_au(a,b)Jriav(a,b) _
oa oa

36. MycTb yell, p=argy, b*(x) eN([0;d]) M CYLLECTBYIOT TaKne KOHCTaHTbl & WU &,, YTO NpU
x €[0;d] BbIMNOSHEHbI OLEHKN
O<g S|b(x)| <e,,
a u(x,y) pelLeHne 3agaun

%—yb%x)u(x,y)}f(x,y), x <[0;d],

u(0,7)=0, u(d,y)=0.



Torga npu y =0, |g|e[0;7—£° |, rAe &° >0, pPABHOMEPHO MO x €[0;d] BbIMOMHEHa OLeHKa

clren]
min [ |}

a) pa. 6) Her.

u(x,7)| <

37. Hopma yHKUMM u(x) B MPOCTpPaHCTBE C*(Q) 3agaeTtcs hopMyrion

2" u(x) o” u(x) ou(x)
a) 2 ma|e | 0 25| B M
39. MNycTb u(x,y) ABNAETCH pelleHnem 3agaym
o2u(x, 2
—%gﬁ—m(mwxn=—uxn,XemmL

u(0,7)=0, u(d,y)=0.
Torga 6ygeT BbiNOMHEHA OueHKa

ou(x,y)
OX

ou(x,y)
oX

d? 2 d? 2
a) Juix. I <7~  6) Jutx ) > 75 .

40. lNycTtb yel, p=argy, b’(x) e C([0;d]) W CyLLECTBYIOT Takme KOHCTaHTbl & WU &,, YTO Npwu
x €[0;d] BbINOJSTHEHbI OLEHKM
O<e& <[p(X)|<e,.
CyliectByeT nn npu » =0, |p| [ 0;7—£° |, rae &° >0, pelleHure y 3agaqm

iggﬁ—m%mwxn=—uxn,xemmL
u(0,7)=0, u(d,y)=0.

a) ga. 6) Het
41. MycTb Q 9TO orpaHuMyeHHast obrnactb B U". Ecnn dyHKUMS u(x) NpUHAONEeXuT

MPOCTPaHCTBY W) (Q) 1 k >k +2, TO DYHKUMS u(x) MPUHAAMEXUT NPOCTPAHCTBY C*(Q) U GyaeT
p

BbINOJSIHEHA OLEHKA
a) ”u"ckl(fz) > ﬁ"u"wpk(g))’ 6) "u"ckl(ﬁ) < ﬁ"u"wpk(g) )
42. Myctb yel, b*(x)eN([0;d]) N CYLLECTBYIOT TakMe KOHCTaHTbl & W &,, YTO NpU x e[0;d]

BbINOJIHEHbI OLEHKN

0<g <|b(x)|<s,,
a YHKUMS u(x,y) SBMSIETCS pelleHneM 3a4aum

%—ybz(x)u(x, N =—f(xy), xe[0d],

u(0,7)=0, u(d,y)=0.
Cyl.l.l,eCTByeT N TaKkada nonoXuteribHad KOHCTaHTa ¢, YTO NpuU |7/|S6 6y,£|,eT BbIMNOJIHEHA

OoueHKa

rux.p)|,
ox?

S, <ol 10} 2



a) ga. 6) Her.
43. MNyctb yel, p=argy, b*(x) e C([0;d]) W CYLLECTBYIOT TakMe KOHCTaHTbl & W &,, YTO NpU
x €[0;d] BbIMOSTHEHbI OLEHKM
0<g <[b(x)|<e,.
CyliecTByeT N Npy ManbIX y pelleHue y 3agayu

9%%1Lw%%mwmn=—umn,erML

u(0,»)=0, u(d,y)=0.
a) ga. 6) Her.
44. Ona TOro 4tobbl (PyHKUMSA f(z)=u(a,b)+iv(a,b) OBblna guddepeHunpyema B Touke
z=a+ib, HEOBXO0AMMO MU OOCTATOYHO, YTOObI
a) YyHKUMM u(a,b) K v(a,b) BbINM AnddepeHLMpyeMbl B TOUKE (a;b);
6) ons dyHKUMIM u(a,b) M v(a,b) B TOYKE (a;b) BbINOMAHANUCH ycrnosus Kowmn-PrumaHa:

ou(a,b) _ ov(a,b) odu(ab)  ov(ab)

oa ab ad  oa

B) OYHKUMK u(a,b) 1 v(a,b) Obinn guddepeHunpyembl B TOUKE (a;b) U ANA PYHKLMIA

u(a,b) 1 v(a,b) B TOYKE (a;b) BbIMNONHSANNCH YCNOBUS:

ou(a,b) _ ov(a,b) odu(ab)  ov(a,b)

oa ob b  oa

45. Tlyctb yell, p=argy, b*(x) eN([0;d]) M CYLLECTBYIOT Takme KOHCTaHTbl & WU &,, YTO NpK

x €[0;d] BbINOJIHEHbI OLLEHKUN
0<g <[b(x)|<s,.

CywiecTByeT Ny Npu ManblxX y peLleHne y 3agayu

%—WZ(X)U(XJ/):—NX,?), x [0;d],
u@,»)=0, u(d,y)=0.
a) pa. 6) Her.
46. lNycTtb yel, p=argy, b’(x) e C([0;d]) ¥ CyLLECTBYIOT Takme KOHCTaHTbl & WU &,, YTO NpwU
x €[0;d] BbIMOJSTHEHbI OLEHKU

0<g <[b(x)|<s,,

a u(x,y) pelueHne 3agaun

ox?

QU o (yu(x, 1) =~ F (x7), x < [05d]
u(0,»)=0, u(d,y)=0.

Torga npw |(p|e{0;%—go}u[%+€o;ﬂ}, roe 0<gos%, paBHOMEPHO MO xe[0;d] BbINOMHEHA

OLieHKa
cl|f (x|

lu(x, )| < min {y}7}



a) pga. 6) Het
MpumMepHLIN NepeyYeHb 3apay ANnst KOHTPONbLHOWN PaboThbl
1. CBecTn nepByl0 HavanbHO-KPaeBYO 3afady ANns ypaBHEHUs TENMOMNPOBOAHOCTU Ha OTpeske
K KpaeBoOW 3aJayun ¢ napameTpoM.
2.MNyctb yel, p=argy, b’(x) e C([0;d]) U CYLLECTBYIOT TaKMe KOHCTaHTbI & WU &,, YTO NPU x €[0;d]

BbIMNOJIHEHbI OLEHKN

0<g <[b(x)|<s,,
a YHKUMS u(x,») SIBNSETCA pelleHneM 3agaum

SHD b (uixr) =~ F (x,p), - x<lo:d],

u(0,7)=0, u(d,y)=0.

HNokasaTb, 4To Npu 7 =0, |¢| e[O;ﬂ—go], roe £° >0, OyaeT BbINONHEHA OLEeHKa

3.MNyctb yel, p=argy, b’(x) eC([0;d]) U CYLLECTBYIOT TaKNe KOHCTaHTbI & WU &,, YTO MPU x €[0;d]

Hrue el fx)]-

ou(x,y)
OX

o%u(x,
6(x2 8 H+W2

BbIMNOJIHEHbI OLEHKN

0<g <[b(x)|<s,,
HokasaTtb, 4YTo Npu » =0, |¢|e[0;;z—g°], roe £ >0,y 3agadn

%—yb2 u(x, ) =-f(x,7), xe[0;d],

u(0,7)=0, u(d,») =0,
CYLLIeCTBYET peLLeHue.
4. CBecTu nepByo HayanbHO-KpaeBylo 3agadvy A4S BOSIHOBOIO YpaBHEHUS K KpaeBOW 3ajadve C
napamMmeTpom.
5.MNyctb yel, p=argy, b’(x) e C([0;d]) U CYLLECTBYIOT TaKne KOHCTaHTbI & W &,, YTO MPU x €[0;d]
BbIMNOJSTHEHbI OLEHKM

O<g S|b(x)| <e,,

a QYHKUMSA u(x,y) ABNSIETCH pelleHnemM 3agaym

%—%b%x)u(x,yh—f(x,n, x < [0;d],

u(0,7)=0, u(d,y)=0.

[lokasaTb, 4TO Npu |¢| E|:O;%—€O:|U[%+€O;ﬂ':|, roe O<s, _%, 6yaeT BbINOMHEHAa OLeHKa

] Juee Dl <cf f o) -

ou(x,y)
OX

o*u(x,7)
o |

6. MycTb yel, p=argy, b’(x) eC([0;d]) U CYLLECTBYIOT TaKne KOHCTaHTbI & WU &,, YTO MPU x €[0;d]

BbINOJIHEHbI OLEHKN

0<g <|b(x)|<e,,

[lokasaTb, 4TO Npu |g| e[O;%—go}U[%+$o;ﬂ}, roe 0<e, s%, y 3agaun



%—}/sz(xm(x, N =—f(x7), xel[0:d],

u(0,7)=0, u(d,y)=0.
CYLLECTBYET pelleHue.

TekylWmMn KOHTPONb NpeacTaBnsieT cobol NpoBepKy YCBOeHMs1 ydebGHoro martepuana
TEOPETMYECKOIo N NPaKTUYECKOrO XapaKkTepa, PerynsipHO OCYLLECTBMASIEMYIO Ha 3aHATUSIX.

K OCHOBHbIM hopmam TEKYLLErO KOHTPONS MOXHO OTHECTU YCTHbI OMNpoC, MPOBEPKY
AOMaLLHUX 3a4aHui, TECTOBbIE 3alaHusl, KOHTPOJSIbHbIE PabOThI.

B xoge TectoBbIX 3agaHun oby4varowemycs Bblgaetca KMM ¢ TectoBbiMM 3agaHUsAMM,
ecnu TecToBOe 3afaHve npoBOoAMTCA B AMCTaHUMOHHOM ¢opme, To KMM pasmewiatotca B
cucTeMe «ONEeKTPOoHHbIN yHMBepcuteT». KMM TecTtoBOro 3agaHus cogepxart Tpu 3agaHus. Ha
HanucaHne TecTOBOro 3agaHuma oteBoauTcsa 15 MuHYT. TecToBOe 3ajaHue oueHMBaeTCcs B
dopmaTe «3a4TeHO» U «He 3a4yTeHo». [1ng nonyyeHus «3adTeHo» B TECTOBOM 3aaHUN HYXHO
BEPHO OTBETUTb Ha ABa 3afaHusd. «He 3ayTeHO» BbICTaBNAETCA B TOM cryyae, ecriv oTBeT
obyyvaroLlerocs He y4OBETBOPAET KPUTEPUAM OTBETA Ha «3a4YTEHOY.

B xome koHTpomnbHOM paboTbl obyvawuwemycs Bblgaetca KUMM ¢ npaktnyecknmu
3aJaHnaAMM, eCcnn KOHTPOSbHaa NpoBOAUTCS B AMCTaHUMoHHoM hopme, To KUM pasmeluatoTtca
B CUCTEME «ONEKTPOHHbIN yHMBepcuteT». KMIM koHTponbHOW cogepxaT Tpu 3agaHusa. Ha
HanucaHne KoHTporibHoM paboTbl oTBoAUTCA 90 MUHYT. KOHTponbHas paboTa oueHuBaeTcs B
dopmaTe «3a4yTEHO» U «He 3adTeHo». [Nna nonyyeHust «3a4TeHO» B KOHTPOSibHOM paboTte
HY>XHO BEPHO pelwnTb ABa 3ajaHus. «He 3a4TeHO» BbICTaBNSAETCA B TOM Cryyae, ecrnm oTBeT
obyuvaroLlerocs He yooBreTBOPSET KPUTEPUSAM OTBETA Ha «3a4YTEHOY.

20.2. NpomexyTo4yHasa atrecTaums

lNMepevyeHb BONPOCOB K 3K3aMeHY
1. MNMpeobpasoBaHue Pypbe.
2. OnpegeneHne npeobpasoBaHus Jlannaca. Teopema o perynapHon gyHKUUN.
3. Teopema o peryndpHocTM npeobpasoBaHus Jlannaca M Teopema O NOBeAEHUN
npeobpasoBaHus Jlannaca Ha 6eCKOHEYHOCTH.
4. OcHOBHbIE CBOWCTBa npeobpasoBaHus Jlannaca.
5. NpepenbHble TeopeMbl NpeobpasoBaHnd Jlannaca.
6. ObpaweHune npeobpasoBaHna Jlannaca.
7. MeTog npogormkeHus no napameTpy.
8. CoboneBckue NpoCTpaHCTBa U TEOPEMbI BIIOXKEHMSI.
9. AHaNUTUYHOCTb PYHKLIMIA KOMMIEKCHOIO NepPeMeHHOro.
10. lMNoctaHoBKa NepBOM HavarbHO-KPAEBOW 3ajaudn ONs ypaBHEHUs TENSonpoBOLAHOCTM Ha
oTpeske.
11. CBeageHne nepBOM Ha4danbHO-KpPAaeBOW 3adadn AONsi YPaBHEHUS TEMNNONPOBOAHOCTU Ha
oTpeske K 3agjaye ¢ napameTpomM.
12. MNonyyeHre anpuopHbLIX OLEHOK AN KpaeBoW 3aa4vv C napameTpoM, NOPOXAEHHON NepBou
HavanbHO-KpaeBoOW 3adaden AN ypaBHEHUS TENNONPOBOAHOCTU Ha OTPE3Ke.
13. [loka3aTenbCTBO CyLEeCTBOBaHUSA M MOCTPOEHUE OLUEHOK AN pelleHuUsl KpaeBoOW 3aJayn C
napameTpoM, TMOPOXOEHHOM MNepBOM  HayanbHO-KpaeBOW 3afjadvyenn [Ond  ypaBHEHUS
TennonpoBOAHOCTU Ha OTPeE3Ke.
14. [JokazaTenbCTBO aHaNMTUYHOCTU pPELLEHUS KpaeBOW 3afaym C NnapamMeTpoM, NOPOXKAEHHON
nepBOoN HavanbHO-KpaeBOW 3ajaden ONd ypaBHEHUS TenrornpoBOAHOCTM Ha OTpeske Mo
napameTpy .

15. lNocTaHoOBKa NepBOM Ha4YanbHO-KpaeBon 3a4a4vn 4151 BOFIHOBOIO ypaBHEHUS HA OTPes3Ke.

16. CBefeHve nepBOW HavarbHO-KpaeBOW 3ajadvn ONA BOSIHOBOMO ypaBHEHUS Ha OTpeske K
3afiaye C napameTpoM.

17. MNonyyeHne anpuopHbLIX OLEHOK ANA KpaeBoW 3a4a4vv C napameTpoM, NOPOXAEHHON NepBou
Ha4vanbHO-KpaeBoW 3agadven Ansa BONHOBOIO YpaBHEHNSA Ha OTpes3Ke.



18. [loka3aTenbCTBO CyLIEeCTBOBaHUS W NOCTPOEHUE OLEHOK ANA pelleHus KpaeBou 3ajadun C
napameTpoMm, MOpoXOEeHHON NepBON HayanbHO-KpaeBOW 3ajaden Ons BOMMHOBOrO ypaBHEHUS
Ha oTpeske.

19. [lokaszaTenbCTBO aHaNMUTUYHOCTU peLleHUss KpaeBoOW 3aJadun ¢ napameTpoM, NOPOXKOAEHHOM
nepBOM HavarbHO-KPaeBOW 3a4aden 451 BONIHOBOrO ypaBHEHUS Ha OTpe3ke Mo napameTpy .

20. locTaHoBKa NepBOW HavanbHO-KpPAeBOW 3afayvn Ons ypaBHEHUA TeEnsonpoBOLHOCTU B
nosoce.

21. CBefgeHue nepBoW HadanbHO-KpAaeBOW 3adavn Ans ypaBHEHUsS TennonpoBOAHOCTM B
nosioce K 3agade c napameTpamu.

22. llony4yeHne anpuopHbIX OLIEHOK ONA KpaeBOW 3ajadn C napamMeTpamu, MOpPOXKAEHHOU
nepBoOW HavasbHO-KpaeBoOW 3aJaden ANa ypaBHEHUS TeNONpoOBOAHOCTU B MOSocCe.

23. [lokazaTenbCTBO CYLLECTBOBAHUS U MOCTPOEHME OLIEHOK OS5 peLleHnsa KpaeBoW 3ajaudun C
napaMmeTpamu, MNOPOXAEHHONW MNEepBOW HayarbHO-KpaeBOW 3ajadyen AN ypaBHEHUH
TEennonpoBOAHOCTU B Moroce.

24. [lokaszaTenbCTBO aHANMUTUYHOCTU peLLEHNS KpaeBoOW 3afaym ¢ napaMmeTpamum, NOpoXK4EHHOM
nepBoM HauvarnbHO-KpaeBOW 3ajadvyen aONns ypaBHEHWS TensnonpoBOHOCTM B MOJfoce o
napameTpy y .

lMpomexyToyHaa aTTecTauma npefHasHadeHa [Ons onpeferieHnss YPOBHA OCBOEHUS
Bcero obbema y4ebHON OUCUUNIMHBLI «DNIMNTUYECKNE YPaBHEHUSA C NapamMeTpomy B dopme
3K3ameHa.

lMpomexyToyHas aTtTectauusi, Kak npaBuio, OCYLLECTBMSETCA B KOHLe cemecTpa W
MOXeT 3aBepllaTb W3y4eHWe Kak OTAeNbHOWM OUCUMNNWHBI, Tak U ee pas3gernos.
MpomexyTodHaa aTTectaumMsa MnomoraeT oueHUTb Oornee KpynHble COBOKYMHOCTU 3HaHUWA U
YMEHUN, B HEKOTOPbIX Criyvyasx gaxe (opMuMpoBaHWe onpefeneHHbIX npodecCuoHasnbHbIX
KOMMNETEHUNNA.

Ha 93k3ameHe oueHMBaeTCA YpPOBEHb OCBOEHUM YY4EeOHOW AUCUMUNUHBI U CTeneHb
ChOpMMPOBAHHOCTN KOMMNETEHLMN OLIEHKAMWN «OTSIMYHO», «XOPOLLO», «YA0BNETBOPUTENBHO» U
«HEeyOoBNeTBOPUTENBHOY.

B xope ak3ameHa obyuvatowemyca Bbligaetca KMM ¢ npaktuyeckumn 3agaHusiMu, ecnu
3K3aMeH npoBoaMTCA B AuCTaHUMoHHoM dopme, TO KWMM pasmewarotca B cucteme
«OneKTpoHHbIN  yHMBepcuteT». KWMM ak3ameHa copgepxat Tpu Bonpoca. Ha HanucaHue
ak3ameHa otBoauTca 150 MuHyT. «OTNUYHOY» BLICTABNAETCA NPU NPaBUIIbHOM OTBETE Ha TpU
Bonpoca KWMM, «xopolwlo» BbICTaBnsieTCa Npu npaBuiibHOM OTBeTe Ha ABa Bornpoca KUM,
«yOOBIIETBOPUTENBHO» BbICTaBNSETCA MNpU MNpaBuUiibHOM oOTBeTe Ha oguH Bornpoc KUM,
«HeyaoBNeTBOPUTENBHO» BbICTaBNAETCA ecnu obyyalowmnncs HeBepHO OTBETUN Ha Bce
Bonpockl KM.

20.3 ®doHO OUEHOYHbIX cpeacTB C(HPOPMMPOBAHHOCTM KOMMNETEHUUMW CTYOEHTOB,
pekoMeHAyeMbIU AnA NpoBeAeHUA AUMarHOCTUYeCKUxX padoTt

3agaHuAa 3aKpbIToro TMna (BbI60p 0A4HOro BapuaHTa oTBeTa, BepHo/HeBepHO) [Testl=5:

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

Testl
MycTe 3agaHa yHKuma f(x), rae xeO". lNpeobpasoBaHnem Pypbe QyHKUUKN f(x)

HasblBaeTCca crieayoLlmnin uHTerpan

a) [ef(dx, 6) [ f(£xdx, B) [ f(&x)dx.

OtBerT: a).

Test2



MycTb A1) — HenpepbiBHasA Ha [0; 1] onepaTop-yHKLUUN AeUCTBYOLWAasa U3 NpoCcTpaHCTBa
X B NPOCTPaAHCTBO Y, a onepatop A(0) HenpepbiBHO obpatum. Onepatop A() Oyaer
HenpepbIBHO 06paTUMbIM, €Cnn CYLLIECTBYET MOCTOAHHasA » >0 Takas, 4To npu Bcex Ae[0;1] u

npum NOBLIX xe X BbIMNOSIHEHA OLIEHKA

-
OtgerT: a)l

MycTb

(Fo7)u ) = [ FOuPT(x ) dx

2

I (x| = [ [lfunf dsz o) = ( fluea dx] :

Toraa Bceraa BbIMOSHEHA CeayoLLas oLeHka:
a) |(f ) u )| > [ f P[Jutx 2|

B) |(f(x,7),u(x 2| <[ f ) ux )| -

OtseT: B).

Hopma cyHKUMKM u(x) B NpOCTpaHCTBE C*(Q) 3agaeTcd oopmyron
Ortser: B)

Test5

la|<k
ABngeTca Ny NPOCTPaHCTBO WX (Q) rMnboepToBbIM?
2

a) ga. 6) Her.

ou(x)
OX

0% u(x)
ox“

a) max

Ortser: @):

3apaHus OTKPbITOro Tvna (kopoTkuii Tekct): ITask610

e 2 0anna - ykasaH BEepHbI OTBET;
o 0 6annoB — yka3zaH HEBEPHbIV OTBET.

ITask6 BcTaBbTe NponyleHHOe CIOBO MMM 3aKOHYUTE onpeAeneHne
MycTb yHKUMS (1) — OPUrMHan, @ y — KOMMMEKCHoe Yncro. OyHKLUMA F(y) 3agaHHas

pPaBEHCTBOM F(y) = j e f (t)dt Ha3blBaeTcA ...... JNTannaca dpyHKkumn f (t).
0



JOT1BET

npeobpasoBaHMEM
ITask7
3apava:
NG o, OV(XE) _
ot a“(x) v f(x,t), xe[0;d], t>0,
v(0,t) =0, v(d,t) =0,
v(x,0) =0,

Ha3blBaeTCH HavyanbHO-KpaeBon 3ajadvyen Ona ypaBHEHUS ............

I0TBET
TEnnonpPoBOAHOCTH

ITask8
Myctb cell™, f(&)= _[ei“f(x)dx — npeobpasoBaHne Pypbe PyHKUMM f(x), Toraa QyHKLNIO

f (x) MOXHO BOCCTaHOBUTb (NPY HEKOTOPbLIX YCIOBMSX) NO cneaytoLwen gopmyne

1
(27)"

f(x)= je*‘*f f(£)d¢ . BoipaxeHue ﬁ j e ™ f(£)d¢é HasbiBaeTcst obpaTHbIM Npeobpa3oBaHnem
n )" o

..... byHKUMM (&)

JOT1BEeT
dypbe

|

.TaSkgl'IyCTb f(t), f'(t) — opurnHanel n F(y)=L_, [f(t)] — npeobpasoBaHne Jlannaca dyHKUuM
f(t), Toraa dyHKuUMa yF(y)-f(0) OygeT npeobpasoBaHuem Jlannaca npPoOuM3BOAHON .......
nopsiaka QyHKUuKM f(t).

I0TBET

nepBoro

ITask10

Myctb F(;/):Te”/‘f(t)dt — npeobpasoBaHue Jlannaca yHKuMn f(t), Toraa yHKUmMo f(t)

MOXHO  BOCCTaHOBWUTb  (MPM  HEKOTOPbIX  YyCnoBusaX) nNo  cnegywowen  dopmyne

a+io a+io

f=o- j e'F(y)dy. BbipaxeHue o [ ¢'F(»)dy HasbiBaeTcs oBpaTHbiM npeoBpasosaHne
7l a—io 7l a-io

....... QYHKUUU F(y) .

10TBET
Jlannaca



3apaHua paspgena 20.3 peKOMeHAYTCA K MCNOMb30BaHUMIO NpuU MNpoBeAeHUn
ANarHoCTUYEeCKNX paboT C Lenbio OLEeHKM OCTaTOYHbIX pe3yribTaToB OCBOEHUS AaHHOW
ANCLUNIINHBI (3HAHUW, YMEHUIN, HAaBbIKOB).



