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1. Koa u HaumeHoBaHue HanpasneHusa nogrotoBku: 01.03.01 MaTtemaTuka

2. Mpocdhmnb noarotoBkn: [inddhepeHumanbHble ypaBHEHUS, AUHAMUYECKUE CUCTEMbI U
onTumanbHoe ynpasrieHue

3. Keanudukauma BbinyckHuka: bakanasp

4. dopma obyyeHus: OyHasn

5. Kadenpa, otBevawwasa 3a peanusaumio aucumnnuHbl: Kacdepgpa ypaBHeHMM B
YaCTHbIX NPOU3BOAHbLIX U TEOPUN BEPOATHOCTEM MaTeMaTu4eckoro cakynbrteTta

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

7. PekomeHpoBaHa: Hay4yHo-meTOQMYeCKMM COBeTOM MaTemaTuyeckoro cpakynbreTa
MpoTtokon Ne0500-07 ot 29.06.21

8. YuebHbIn roa: 2024/ 2025 CewmecTp: 7.



9. Llenn n 3apayum y4e6HON ANCUUNIIUHDBI

Llenn nayyeHusa gucumninHbi:

- O3HaKOMIIEHME  y4valiMxcs C  COBPEMEHHbIMM  MeTogaMu  MCCriedoBaHus
AnddepeHLmanbHbIX YPaBHEHUIN C YaCTHLIMU NPOM3BOAHBLIMMU;

- BblpaboTKa HaBbIKOB peLLeHWIn CTaHAAPTHBIX KpaeBblX M HaYarnbHO-KpaeBbIX 3a4a4y ans
YPaBHEHMUIN C YaCTHLIMU NPOM3BOAHLIMMU;

- paTb  Ka4yeCTBEHHble MaTeMaTM4yeckme U eCTeCTBEHHOHay4yHble  3HaHuS,
BocTpeboBaHHbIe 06LLECTBOM;

- OaTb COBPEMEHHble TeopeTuyeckme 3HaHust B 00nacTu ypaBHEHMIA C YaCTHbIMU
NPOV3BOAHLIMU U MPAaKTUYECKME HaBbIKM B peLleHnn U mnccrnegoBaHum auddepeHumanbHbIX
YPaBHEHUN C YaCTHbIMU NPOU3BOAHbLIMU;

- cdopmMmumpoBaTb coumanbHO-ITIMYHOCTHbIE KayecTBa BbIMYCKHUKOB:
LeneyCTpeEMITIEHHOCTb, OpraHM30BaHHOCTb, Tpyaontobue, KOMMYHWKaOenbHOCTb, YMeHue
paboTaTb B KONMNEKTUBE, OTBETCTBEHHOCTb 32 KOHEYHbIN pe3ynbTaT CBOen NpodeCCUOHanbHOM
AEATENbHOCTM, CMOCOOHOCTU CaMOCTOSITENIbHO NpuobpeTaTb M MPUMEHNATb HOBbIE 3HAHUS U
YMEHMS.

3agayn yyebHOM ANCUNNIINHDI:

- pasBUTME Y YYaLLMXCS HaBbIKOB UCMOMb30BaHNSA METOAOB MaTeMaTMYECKOro aHanmaa,
acMMMTOTMYECKOrO aHanusa, (YHKUWMOHAINbHOrO aHanu3a, OnepauyMoOHHOIO0 WCYUCIEHUS U
Teopun OYHKLUA KOMMMEKCHOrO MEepPeMEeHHOro npu WUCCrnefoBaHWM YpPaBHEHWUI C YaCTHbIMU
NPOVN3BOAHbLIMMU;

- BblpaboTaTb HaBblkM pELUEHUst KpaeBblX 3aday Ofis ANNIUMNTUYECKUX YpPaBHEHUIA C
napameTpom;

- aTb COBPEMEHHbIE TEOpPETUYECKNE 3HaHMSA B 061acTy KpaeBbiX 3a4ad Ansl ypaBHEHWM
SNNMNTUYECKOro TMMa C napamMeTpoM W MPaKTUYECKME HaBblKM B pelleHuM U uccnegoBaHum
OCHOBHbIX TUMOB AnddepeHumanbHbIX YpaBHEHMI C YACTHLIMU NPOU3BOAHBLIMMU.

10. Mecto y4yebHOM aucumnnuHbl B cTpyktype OIOIM: Bbnok 1; yactb, opmupyemas
y4yacTHUKamMmu obpasoBaTefibHbIX OTHOLLEHWI; AUCLMNNIMHA MO BbIGOPY.

[na ero ycnewHoro OCBOEHUS HEeoOXOOUMbl 3HAHUA U YMeHUsi, NPUOBpeTEeHHble B
pesynbtate obyvyeHus no NpeawecTByOWMM aucumnnuHam: «Anrebpay», «MatemaTtnyeckun
aHanun3y, «KomnnekcHblM aHanunay», «PyHKUMOHaNbHLIN aHanusy, «[uddepeHunanbHble
ypaBHEHUNA», «YpaBHEHUSI C YAaCTHbIMU NPOM3BOAHbIMUY, «[lon. rmaBbl ypaBHEHUI C YaCTHbIMN
npounssogHbIMny, «MeTtoa Pypber.

CtyoeHT porkeH cBobogHO BnageTb MaTemMaTMYyecKMM aHanm3om, Teopuen psiaos,
Teopnen YHKUMA KOMMIEKCHON MepeMeHHOW, anemMeHTamMn nMHenHon anrebpbl, obnagatb
MOMHBIMA  3HAHUSIMU  KYPCOB  OOBbIKHOBEHHbLIX  AuddepeHUnanbHbiX  ypaBHEHUA U
AanddepeHumanbHbIX YpaBHEHUI C YACTHbIMU NPOU3BOAHBLIMW, 3HAHUAMW TEOPUU UHTErpanos
Jlebera, Teopumn 6aHaxoBbIX U MMNLOEPTOBLIX NPOCTPAHCTB.

3HaHne MeToLOB U3YYEeHUs1 peLLEHUA ANNUNTUYECKNX 3a4ad C napameTpamMn sBnsieTcs
6a30BbIM MpPU U3YYEHUN MaTEMATUYECKUX MOLENen PasfuyHbIX (PU3NYECKUX, XUMUYECKMX,
ouonornyecknx, coumanbHbiXx npoueccoB. Kpome TOro, 9nfuMNTUYECKUE YpaBHEHUS C
napamMmeTpamu ABNATCA OTAENbHbIM COBPEMEHHbLIM AMHAMUYECKM pa3BUBaOLWNMCS pasaesiom
MaTemMaTU4YeCKOn HayKu.

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

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

MK-4 CnocobHoCTb K MK-4.1 MpumeHsieT 3HaHWs | 3HaTb: Kak NPUMEHSATb 3HAHUSE 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.
nccrnegoBaHni, 3HaHWIN ypaBHEHWI B
3HaHue 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 ypaBHEHU MaTemMaTU4eckon pusmku.
obnactu 3HaHun PUr3nKN
YpaBHEHU B Bnagetsb: MeTodamu, NO3BOMSOLLMMU
YaCTHbIX NPUMEHATb 3HaHWA OTeYeCcTBEHHOro "
NPON3BOAHBIX U MeXAyHapogHoOro omnbiTa B obnactm 3HaHun
ypaBHEHMUN YPaBHEHUA B  YacCTHbIX  MPOM3BOAHbLIX U
MatemaTU4ecKkom YpaBHEHNN MaTeEMaTU4ECKON N3NKN.
dusnkun, ymerne | MK-4.2 AHanuanpyet n| 3HaTb: Kak aHanuamMpoBaTb W  BHEAPATb
ncnonb3oBaTb BHeapsieT OTEYECTBEHHbIN W MEXAYHapOAHbIN ONbIT B
OTEYECTBEHHbIN U OTEYECTBEHHbIN W | oaHHon obnacTtu 3agav.
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.
Bnagetsb: MeTodamu, No3BOMSOLLMMU
aHanuamMpoBaTb WM BHeApPATb OTEYECTBEHHbIA U
MeXOyHapoOHbIA ONbIT B [aHHOM obrnacTtu
3agav.
MK-4.3 dopmupyet 3HaTb: Kak OPMMPOBATL EPAPXUI0 OCHOBHbIX U
nepapxmio BTOPOCTENEHHbIX uenen " 3agav B
OCHOBHbIX N | nccrnegoBaHusix,  NPOBOAMMBIX B obnacTtu
BTOPOCTENEHHbIX YpaBHEHUA B  4aCTHbIX  MPOU3BOAHbLIX U
uernenm un 3agady B | YpPaBHEHU MaTeMaTuyeckon pusamku.
nccnenoBaHusXx,
NpPOBOAMMbIX B | YMeTb: hopMmpoBaTb MEPAPXMIO OCHOBHBIX W
obnactn ypaBHEHUI | BTOPOCTEMEHHbIX uenen n 3apav B
B YacTHbIX | UCCNedoBaHMAX, NpPoOBOAMMBIX B obnacTu
NPOU3BOOHbIX N | ypaBHEHWA B  YaCTHbIX  MPOM3BOAHbLIX U
ypaBHeHui ypaBHEHU MaTemMaTuyeckon pusmku.
MaTeMaTn4eckomn
hn3mKN. Bnagetsb: MeTodamu, No3BOMSOLWLMMU
dopmupoBaTb nepapxuto OCHOBHbIX "
BTOPOCTENEHHbIX uenen " 3agad B
nccnenoBaHusax,  MpoOBOAMMBIX B obnactu

YpaBHEHWA B  YaCTHbIX  MPOU3BOAHBIX 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

KoHTakTHas paborta 28 28

nexkumn 14 14

npaxkTn4eckune 14 14

B TOM Yucne: nabopaTopHble

KypcoBasi paboTta

KOHTPOrbHbIE paboThl 1 1
CamocTtosTenbHasi paborta 44 44




MpomexyTouHas aTTecTauus - 3Kk3ameH

36 36

NToro:

108

108

13.1. CopepxaHme QUCLUMIUHDI

n/n

Peanusauus
pasgena
HaumeHoBaHue pasgena ONCUMMINHBI C
CopepxxaHve pasgena gUCLMNInHbI
AVCUMNITUHBI NMOMOLLbIO
OHNanH-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
BNOXEHUS! MeTog NnpogormKeHMsa No napameTpy.
Teopewmbl BnoxeHus ans CobonesBcknx NpocTpaHCTs
1.3 OnemMeHTbl Teopun YHKLMI
KOMMEKCHOro AHaNUTUYHOCTb (PYHKLUIN KOMMIEKCHOTO NepeMEHHOro
NepeMEHHOrO.
2. NpakTn4yeckme 3aHATUA
21 N3yyeHne kpaeBon 3agaydv MocTaHoBKa 3aaaun https://_edu.vsu.ry/c
C napameTpom, ANpHOpHbIe OLEeHKN ourse/view.php?id=
MopoXAgHHOM Nepeon [oka3aTenbCTBO CYLLECTBOBaAHUS PELLEHNS, 11060-
Ha4albHO-Kpaesou 3afjaqel NOCTPOEHME BCMOMOraTefbHbIX OLEHOK peLlEHUs
AnNs ypaBHEHNs [okaszaTenbCTBO aHANMUTUYHOCTU peLLEHUs No
TennonpoBOAHOCTM Ha napametpy y
oTpeske
2.2 . [NocTaHoBKa 3agayn
M3yyeHune kpaeBon 3agaqum ANpPUOPHbIE OLIEHK
C napameTpom, [loka3aTenbCTBO CYLLECTBOBAHNS PELLEHUS,
MOPOXAEHHOM NepBson NMOCTPOEHME BCNOMOraTenbHbIX OLEHOK PeLIEHNS
Ha4albHO-kpaeson safaqeu [lokasaTenbCTBO aHANMMTUYHOCTM PELUEHMS MO
AN BOSTHOBOIO ypaBHEHUS napavetpy y
2.3 MN3yueHne kpaeson 3agaun MNMoctaHoBka 3anauu
C NapameTpamu, AnNpuopHbIe OUEHKK
I'IOpO)K,D,eHHOPI nep|30|7| [lokasaTtenbcTBO CylleCcTBOBaHuUA peLlleHnd,
Haqaano-KpaeBoﬁ 3aﬂat_|e|7| NOCTpOEHME BCnomMoraTesibHbIX OLLEHOK pelleHns
ANS ypaBHEHNs [okaszaTenbCTBO aHANMUTUYHOCTU pPeLLEHUs No
TENnnonpoBOAHOCTU B napameTpy y
nonoce KoHTponbHas paboTa
3. llabopaTopHbie 3aHATUSA
3.1
3.2
13.2. Tembl (pa3genbl) AUCUUNIUHBI 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
MeTog npogomkeHus no
> napameTpy, Teopema 6 4 10
BMOXEHUS
3 3J'IeMveHTbI Teopum 2 6 8
OYHKLMIA KOMMNIIEKCHOTO




NepPeMEHHOrO0.

N3yuyeHune kpaesom
3aJayun c napameTpom,
NOpOXAEHHOW NepBOM
4 Ha4anbHO-KPaeBoOW 4 10 14
3agaven ans ypaBHEHWs

TENnonpoBOAHOCTM Ha
oTpeske

M3y4eHne kpaeBon
3agayu ¢ napameTpom,
NOpOXXAEHHOW NepBOM

HayarnbHO-KpaeBon

3agayew Ansi BOSTHOBOTO
ypaBHEHUS

M3y4eHne kpaeBon
3ajayu ¢ napameTpamu,
NOpOXOEHHON NepBon
6 HavyarnbHO-KpaeBon 6 10 16
3agayen Ansi ypaBHeHWs
TennonpoBOgHOCTM B
nornoce

OK3ameH 36

WToro: 14 14 44 108

14. MeToaunyeckue ykasaHusi ans o6y4aroLmxcsi N0 0OCBOEHUIO AUCLUNIINHbI

lMpenogaBaHve OUCUMNNWHBLI  3aKNOYAETCa B YTEHUM JeKuMn U NpoBedeHuu
NnpakTUYyeckKnx 3aHAaTMA. Ha nekuusix pacckasblBaeTCA TeopeTUMYecKun wmartepuan, Ha
NPaKTUYECKNX 3aHATUAX PELLaTCa NpUMepbl MO TeopeTUYeckoMy maTtepuany, NpoYUTaHHOMY
Ha NeKumsiX.

Mpy un3yyeHUn Kypca «INAMNTUYECKME YpaBHEHUS C napaMeTpoM» obyyarowmumca
cnefyeT BHMMATESbHO CrywaTbh U KOHCMEKTUpoOBaTb MaTtepuar, uanaraemblii Ha ayauTopHbIX
3aHATUAX. [ns ero NoHMMaHuMa U KavyeCTBEHHOro YCBOEHUSI obyyalolmmcs pekoMeHayeTcs
cnegyloLas nocrnenoBaTefnlbHOCTb 4ENCTBUN.

1. locne kaxgon nekuun CtygeHTam pekoMmeHayeTcs nogpobHo pas3obpaTb NPOYUTaHHbLIN
TeopeTudecknin matepuan, BblydMTb BCe onpedeneHnss n opMynMpoBKN Teopem,
pasobpaTtb NpuMepbl, peLlleHHble Ha nekumn. MNepen crneayrowen nekumen obasaTenbHoO
NOBTOPUTL MaTepuan npeablayLwen nekumn.

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
NpUMEepoB, 3afaHHbIX Ha [AOM, BO3HMKAKOT BOMPOCHl, 06sA3aTenbHO 3agatb Ha
cnefyowemM NpakTUYEeCKOM 3aHATUM UK B NPUCYTCTBYHOLLMIA Yac npenogasaTento.

3. lNpun nogrotoBke K NPaKTUYECKUM 3aHATUAM MOBTOPUTH OCHOBHbIE MOHATUS MO Temam,
n3yunTb npumepbl. Pewas 3agayun, npenBapuTenbHO MOHATb, KakoW TeopeTUyecKum
MaTepuarn HyXHO ncnonb3oBaTb. HameTntb NnaH pewweHns, nonpoboBaTb Ha ero 0OCHoBe

pewWwnTb NpakTnyeckmne 3agadn.




4. BbibpaTtb Bpemsa onst paboTbl ¢ nnTepaTypor no ancumninunHe B bubnuoTteke.

Bonpocbl NEKUNOHHBIX U NPaKTUYEeCKUX 3aHATUN OOCY)KOAlTCA Ha 3aHATMSX 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
o0y4aloLLylo, pPa3BMUBAIOLLYI0 W KOPPEKTUPYHOLLYH (OYHKUMK, MO3BOMSIET CTyAEHTaM Y4yecTb
HeaopaboTkn 1 n3bexartb UX NPU NOArOTOBKE K MPOMEXYTOYHbBIM aTTecTauusm.

Kpome 06blMHOrO Kypca B cucTeMe «ONEKTPOHHbIA YHMBEPCUTET», BCE HEobGXoauMmble
OIS YCBOEHUS Kypca MaTepuarnbl pa3MeLLeHbl Ha kKadeapaneHom cante 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.
CamocTosTenbHas paboTta saBnsgetca obs3aTernibHbIM BUOOM OEATENbHOCTU ANA  Kaxaoro
obyuvaroulerocs, ee obbeM no y4ebHOMY Kypcy onpegensercs yd4ebHbIM nraHoM 1 coctaBnseT
8 vacoB. [lpu camoctosTenbHon paboTe  obyyawwmncs  B3aUMOAEWCTBYET C
pekoMeHOoBaHHbIMM MaTepmanamm Npy MMHUManbHOM y4acTuu npenogasaTtens.

CamocTosaTenbHas paboTa ¢ y4ebHnkamu, y4ebHbIMM Nocobmnsammn, Hay4HOWN, CNPaBOYHOM
N MONynsipHOM nNUTEpaTypon, Martepuanamm nepuogudecknx u3gaHum n pecypcamu CceTu
Internet, cTaTMCTUYECKMMN AaHHLIMU ABNSETCA Hanbornee apPeKTUBHLIM METOLOM NOSTyYeHUs
3HaAHUN, NO3BOMSIET 3HAYUTENbHO aKTUBM3MPOBATb NPOLECC OBfageHus WHdopmaumen,
cnocobcTByeT 0Oonee rnybokoMy YCBOEHMIO M3yvyaemoro maTtepuana, dopmmpyeT Yy
oByyvarLnXcs 3aMHTepPEeCOBaHHOE OTHOLLEHNE K KOHKPETHOM npobneme.

Bonpoceol, KoTopble BbI3blBalOT Y 0Byyalowmxca 3aTpygHEeHUs Npu nogrotoBke, AOSMKHbI
ObiTb 3apaHee cOpMynMpoBaHbl M O3BYYEHbl BO BpEMsl 3aHATUA B ayauTopumn Ons
AOMNOMHUTENBHOIO pasbsCHEHUsS NpenogasaTenem.

Buabl camocTosiTensHOM paboThbl: KOHCNEKTUPOBaHWE y4eOHOM M Hay4YHOW nuTepaTypbl;
npopaboTka y4ebHOro matepuana (No KOHCnekTam nekuumn, ydebHom n Hay4yHOW nuTtepartype);
paboTa B aneKTpOHHOMW BUBnnoTevHon cucteme; pabota ¢ MHPOPMALMOHHLIMWU CPaBOYHbIMMU
CUCTEMaMMU, BbINOSIHEHNE OOMALUHUX 3a4aHUN (MPaKTUYECKUX U TEOPETUYECKMX); BbINOSIHEHNE
KOHTPOSbHbIX paboT; NOAroToBKa K MpakTU4eCKMM 3aHAaTuAM; paboTta € Bonpocamu Ans
CaMOomnpoOBEPKN.

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

15. lNepeyeHb OCHOBHOW WU [OOMNOJIHUTENILHOW nUTepaTypbl, PECYypCOB MWHTEpPHET,
HeobXoAUMbIX ANl OCBOEHUSI AUCLUMIIUHbI

a) OCHOBHasa nurteparypa:

Ne n/n NcTouHunk
CabuTtos K.b. YpaBHeHuss matemaTtudeckorn doumsukn / K.6. Cabutos . — M.: dusmarnut, 2013. —
1 352 c. I/ «YHuBepcuTeTckaa 6mbnmoTeka online»: aneKkTpoHHO-6nbnunoteyHas 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. // QnNekTpoHHO-O0MbNMoTeyHasi cuctema «JlaHby». —

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

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

Brnbukos 0. H. Kypc 06bikHOBEHHBIX AnddepeHunansHbix ypasHeHuin / HO. H. bubukos. — Cl16:
3 M3pgaTtenbctBo «JlaHby», 2021. — 304 c. — // OnekTpoHHO-6MBNMoTeuHas cuctema «JlaHb». — URL:
https://e.lanbook.com/URL.: https://e.lanbook.com/

4 TpyxaH A. A. OBbikHOBEHHble AndrdepeHUManbHble YpaBHEHNS U MeTobl UX pelueHus. Paabil.



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

OnemMeHTbl BapuvauMOHHOIO ucuucneHusi: ydebHoe nocobue ans BysoB / A. A. TpyxaH, T.B
.OropogHukoBa. — CI16: N3patenbctBo «JlaHby», 2020. — 268 c. // AnekTpoHHO-6MbnnoTeyHas
cuctema «Jlanby». — URL: https://e.lanbook.com/

Pabenko A. C. dudbdepeHumnansHble ypaBHeHusa ¢ napameTtpamm / 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 CIo: NapatenbctBo «JlaHby», 2021. — 400 c. // AnekTpoHHO-6MGNMoTeUHas cuctema «JlaHb».—
URL: https://e.lanbook.com/

Bnagummpoe B.C. C6opHuk 3aga4y no ypaBHeHusIM maTemaTudeckon dmsmkn [/ B.C.
8 Bnagumupos, B.I1. Muxainoe, Muxannosa T.B., llabyHnH M., — M: ®duamatnut, 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. // AnekTpoHHO-6MGNnoTeYHas
cuctema «Jlanby». — URL: https://e.lanbook.com/

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

Ne n/n McTouHuK
http://eqworld.ipmnet.ru — HTEpHET-NopTan, NOCBSALEHHbIN YPaBHEHUAM N MeTO4aM UX

l o
peLueHun

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

3 http://www.kuchp.ru — aneKkTpoHHbIN canT kKadeapbl ypaBHEHUIN B YaCTHbIX NPOM3BOLHLIX U
TEopun BEPOATHOCTEWN, HA KOTOPOM pa3MeLLeHbl MeETOANYECKME U3aaHUs

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‘-IeCKOFO obGecne4yeHuns gnsi cCamocTosiTeribHOMN pa60Tb|

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 cuctema «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. O6pa3oBaTefibHble TEXHONIOrMU, MUCNONb3yeMble MpU peanusauum yy4yeoOHOMU
ANCLUMNIINHBI, BKIOYasa AUCTaHUMOHHble oOOpa3oBaTenbHble TexHonoruu (OOT,
3neKTpoHHoe obyyeHue (30), cmewaHHoe oby4yeHue):

OucumnnvHa  MOXEeT  peanu3oBbiBaTbCst  C MPUMEHEHWEM  OUCTAHLMOHHbIX
obpasoBaTenbHbIX TEXHOMOrMI, Hanpumep, Ha nnatopme «ANEKTPOHHbIM 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 (mekcmossiti npoyeccop), Calc
(anekmpoHHble mabnuusl), Impress (npesdeHmauuu), Draw (eekmopHas epaghuka), Base (6a3sa
OaHHbIx), Math (pedakmop ¢bopmyn)), Maxima, Total Commander, WinDjView, Foxit Reader, 7-
Zip, Mozilla Firefox.

18. MatepuanbHO-TeXHUYECKOe obecnevyeHue AUCUUNMINUHBLI: YyebHas 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

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

19. OueHoO4Hble cpeacTBa AN NPOBeAEHUA TeKylen U  NPOMEXYTOYHOWM
aTtTrecrauum

lMopsiaok oOueHKn ocBoeHus obyvatowmmmuca yy4yebHOro martepuana onpegensertca
coAaepXXaHnem crneayrLmnx pasgenos AUCUNNINHBIL

Ne HaumeHoBaHve
- pasgena QUCUUNIVHbI
(monyns)
MpeobpasoBaHue
dypbe n
npeobpasoBaHue
Jlannaca
MeToa npogormkeHus no

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

MHankatop(bl)
AOCTMXEHUSA OueHo4Hble cpeacTaa
KoMneTeHuun

KomneTeH

n/n uuns(n)

MK-4 MK-4.1, MK-4.2, | TecToBble 3agaHnsi, KOHTPOsbHas paboTa,
MK-4.3. nepevyeHb BOMNPOCOB K 9K3aMeHy

OnemMeHTbl Teopun
3. PYHKLMIN KOMMNIIEKCHOIO MK-4
nepemMeHHOro.
N3yyeHne kpaeson
3agayun c napameTpom,
NopOXXAEHHON NepBOM
HavanbHO-KpaeBoOmn
3agadven gnsa
ypaBHEHUS
TennonpoBOAHOCTM Ha
oTpeske
N3yyeHne kpaesom
3aJa4yu c NapameTpom,
5 NOPOXAEHHO NepBoA AK-4 MK-4.1, NMK-4.2, | TecToBble 3aaaHus, KOHTPONbHas paboTa,

) HavarbHO-KpaeBom MK-4.3. nepeyeHb BOMPOCOB K 3K3aMeHy
3apjadven aAns BONIHOBOIO
ypaBHEHust
N3yyeHne kpaesom
3agayu ¢ napameTpamu,
NOpOXAEHHOW NepBon

Haqaano-gpaeBon [K-4 MK-4.1, MK-4.2, | TecToBble 3agaHnsi, KOHTPONbHasA paboTa,
3apayen ans MK-4.3. nepeyveHb BOMNPOCOB K 3K3aMeHy
ypaBHEHUsI
TEennonpoBoOAHOCTM B
nornoce

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

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 MeToAMuYECKMe MaTtepuanbl, onpegensilowme
npoueaypbl OLleHUBaHUA

20.1. TeKywmni KOHTPONb YyCNeBaeMOCTH

MpuMmepHbIN NepevYeHb TeCTOBbIX 3agaHNN
1. MycTb 3agaHa yHKuua f(x), rae xel". MNMpeobpasoBaHnem Pypbe yHKUMM f(X)

Ha3blBaeTCs creayrLwnin nHTerpan
a) [e*f()dx, 6) [ f(&x)dx, B) [ f(Ex)dx.



2. HavanbHO-kpaeBow 3agjayer A ypaBHEHUS TenronpoBOAHOCTM HasblBaeTCH

cnegywuwan 3agava:

MY e TUD k), xefod], t>0

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

OV 200 OVEY ¢ by eqond], 50,

ot? ox?
6) {v(0,t)=0, v(d,t)=0,
vx.0 =0, 20 _
ot

3. Myctb yel, p=argy, b’(x)eC([0;d]) N CYLLECTBYIOT TakMe KOHCTaHTbl & W ¢,, YTO Npwu

x €[0;d] BbIMNONHEHbI OLIEHKM
0<g <|b(x)|<e,,
a u(x,y) pelLeHve 3agaqu
%—W%X)U(Xwﬁ—f(xw), x €[0;d],
u(0,7)=0, u(d,y)=0.
Torga npu y =0, |g| e|:0;7r—€°:|, roe &° >0, paBHOMEPHO MO x [0;d] BbIMNOMHEHA OLEeHKa

oux )| Ifenl
ox | min{1 | |

a) na 6) Her.
4.Nyctb el ", f(&)= J'e‘*ff(x)dx — npeobpasoBaHue Pypbe PyHKUMKM f(x), TOrga

QYHKUMIO f(X) MOXHO BOCCTAHOBWUTL NO crieaytowen oopmyrne

a) f(x)=(27l[)n [e™f(&)de, 6) f(0=[e™F(&)de,

B) f(x)=ﬁjf<§>d§-

5. ABnseTtca nn npocTpaHcTBO W, (Q) 6aHaxoBbIM?
a) pa. 6) Her.
6. [yctb yell, p=argy, @ PYHKUMS u(x,y) SABNAETCA peLleHneM 3agaym

ox°

TUD) 2 uix, ) =~ (x,7), xe[0d],
u(@,»)=0, u(d,y)=0.

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

o%u(x, ou(Xx,
e N R N T R T}

a)‘




6%

o%u(x, 7)“ |7/| . +

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

dyHKUMA  F,.[D*f(x)] — npeobpasoBaHue ®ypbe YHKUMM D f(x) BbIMMCNIAETCA MO
cnegywouen gopmyne:
a) (&) F [f()], 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.

Toraa GyaeT BbINONHEHA OLEHKa

d
e

. 6) Jute. ) >

oX 8x
10. MycTb dyHKUMA f(t) — opurnHan, a y — KOMMnekcHoe 4ducno. NpeobpasoBaHnem

JNNannaca (*)yHKLl,VII/I f(t) Ha3blBaeTCd criegyroLlias d)yHKU,I/IFI KOMMJ1eKCHOIro nepemMeHHoro:
a) F(y)=[e"f(dt, 6) F(y)=[e"f(t)dt, B) F(y)=[f (t)ct.
0 0 0

11. ABnsieTcs nu NnpocTpaHcTBo C(Q)) BaHaxoBbIM?
a) na. 6) Her.

12. Nyctb yel, a’(x) e C([0;d]) W CyLLECTBYIOT TakMe KOHCTaHTbl & W &,, YTO NpU x €[0;d]

BbINOJIHEHbI OLEHKN

0<g <la(x)|<e,.

PaccmoTtpum 3agavy

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) NpeobpasoBaHue Jlannaca No nepeMeHHON t pelleHne 3agaydn
(*), 7. e.

u(x,») =L, [v(x.t)]= Te’“v(x,t)dt ,

L, [f(x1)]
a’(x)
Ecnn k 3agade (*) dbopmanbHo NnpuMeHnTb NpeobpasoBaHue Jlannaca, To NonyyYnm

a a’(x)=b*(x), f(xy)=

3agady



ox?

a) |-t 0utx ) =~ x), xel0id]
u(0,7)=0, u(d,y)=0.

6) {%fhz(xw(xw)f(xw, x [0;d],
u@,y)=0, u(d,y)=0.
13. lNpeobpasoBaHue Jlannaca asngaeTtcs
a) NMMHeNHbIM, 6) He NNHENHbIM.
14.Tlyctb yell, p=argy, b*(x) e C([0;d]) W CYLLECTBYIOT TaKne KOHCTaHTbl & U &,, YTO NpU
x €[0;d] BbIMOMHEHbI OLEHKN
O<g £|b(x)| <eg,,

a PYHKUMSA u(x,y) SBNSIETCS PeLUeHNeM 3aaayn

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, 6yaeT 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— ﬁ()iy)uﬂyl ”(; Dt Al <l (1, )-

15. MycTb

(FoP)ue) = [ FOuPT(x ) dx

2

ol ={Jleonnt e s = s o
Tor,qa BCerga BblIlNMOJIHEHaA clefyrollad OUeHKa:
a) [(f (x7).u(x )| > (x)lux )]
6) |(fmux )< fxux )|
B) [(f (x»).uC )| <[ f ) Jutx 1) -
16. MycTb f(), f'(@t),.... f"'(t) — opurnHansl n F(y)=L_, [f(t)] — npeobpa3oBaHue Jlannaca

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

a) y"F() -y ) -y 21 (0)—..—y "2 (0)- £"(0),
6) »"F(»)—""f(0), B) »"F(»)-t"7(0).
17. MycTtb yel, b*(x)eN([0;d]) 1 CYLLECTBYIOT TaKne KOHCTaHTbl & W &,, YTO NPU x e[0;d]

BbIMNOJTHEHbI OLUEHKN

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

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



0 Lg; ) (x)u(x, 7) =—f (%, 7). x[0;d],

u(0,7)=0, u(d,y)=0.
Cyl.l.l,eCTByeT JIN TaKad NoJioXKnteribHasd KOHCTaHTa ¢, YTO NpuU |7/|S8 6y,u,eT BbIMNOJIHEHA
OoueHKa

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]) U CyLLECTBYIOT TAKUE KOHCTaHTbI & W &,, YTO NpU

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

%—yzbz(x)u(x, ) =—f(xy), xel0;d],

u(0,7)=0, u(d,y)=0.
Toraa npu |(/)|€|:0;%—€O:IU[%+$O;7{|, roe 0<gos%, PaBHOMEPHO MO x<[0;d] BbINOMHEHA

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 popmyne

a+io a+io

a) fO=o | &'F()y,6) FO=5— | e F()dr,

a-io a—iwo

a+io

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

20. ABnaeTca nv NpoCcTpaHCTBO L, (Q) 6aHaxoBbiM?
a) fa. 6) Her.
21. MNycTtb yel, p=argy, b*(x) e C([0;d]) N CYLLLECTBYIOT TaKne KOHCTaHTbI & W &,, YTO NpU
x €[0;d] BbIMNOJSTHEHbI OLEHKU
0<g <|b(x)|<s,,
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



joutn)| el fn]
x| min{l,|7/|:|7|2}

a) ga. 6) Her.

22. JIMHEWHbIN W HenpepbiBHbIA oOnepatop A:X —Y Ha3blBaeTCsa HenpepbiBHO
obpaTumMbIM, ecnv y onepatopa A cyllecTByeT

a) obpaTHbIv onepaTop A™:Y — X M OH TakK Xe ABMAETCA HENPepbIBHBIM (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) HernpepbIBHbIX B Q YyHKUNA,
0) k pa3 HenpepbIBHO AN depeHUMpyeEMbIX B Q@ PyHKLUA,
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] BbIMNOMIHEHbI OLEHKMN
0<g <[b(x)|<s,,
QYHKUMSA f(x,y) aHaANUTUYHA NO y BO BCEWN KOMMSEKCHOW MIOCKOCTU, a u(x,y) peLleHne 3agadm

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

u(0,7)=0, u(d,y)=0.
ByoeTt 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)
OyneT HenpepbiBHO 0OpaTUMbIM, €Cnn CyLLecTBYeT MOCTOSIHHas y >0 Takad, 4To Mnpu BCeX
A €[0;1] v npn MoOBbLIX xe X BbINOMHEHA OLEHKa

a) [AX|> 71|, 6) AN < 7|4

26. flBNseTcs N NpoOCTPaHCTBO W) (Q) rmribbepToBbIM?

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

x €[0;d] BbIMOSTHEHbI OLEHKMN
0<g <|b(x)|<e,,
PYHKUMS f(x,7) aHaNUTU4YHA MO y BO BCEW KOMMIEKCHOW NIIOCKOCTU, @ u(x,y) peLleHne 3agayv

9%§9~y%%wwxﬂ=—umn,XeWML

u@,»)=0, u(d,y)=0.
Byaoet nn doyHKUMS u(x,y) aHaNUTUYHOM NO y NPWU y NeXawmnx Ha MHUMOW ocn?

a) na. 6) Her.



28. ABnsieTcsa N NpOCTPaHCTBO L,(Q) rmnbbepToBbiM?

a) na. 6) Her.
29. Myctb yel, a%(x)eN([0;d]) ¥ CYLLECTBYIOT TaKMe KOHCTaHTbl & W &,, YTO NPU x <[0;d]
BbIMOSTHEHbI OLEHKN
0<eg <la(X)|<e,.

PaCCMOTpVIM 3agavy

ov(x,t) ,, . 0? v(x t) _

pye; —a“(x) v = f(x,t), xe[0;d], 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,7) =L, [v(x.t)] = Te”‘v(x,t)dt ,

L, [1]
a’(x)

Ecnn k 3agadve (*) dopmanbHO npuMeHuTb npeobpasoBaHue Jlannaca, TO NOny4yMm

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,»)=0, u(d,y)=0.
30. MycTb yel, p=argy, b*(x) eN([0;d]) M CYLLECTBYIOT TaKne KOHCTaHTbl & WU &,, Y4TO NpU
x €[0;d] BbIMNOSTHEHbI OLEHKM
0<g <|b(x)|<e,,

pyHKUMS (x,7) aHANUTUYHa NO y BO BCEW KOMMMEKCHOMN NMOCKOCTU, a u(x,y) PeLleHne 3agadn

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

o |

Q

o u(x) 0" u(x) dx

ox“*

d )llp 6) J“a U(X)

32. lNyctb

(o u)) = [ 06T ) dx



2

I (x, 7)||:(I|f(x,y)|2 dez , Jux, 7)||=U|u(x,;/)|2 dx} :

Toraa Bcerga npy NPOU3BOSNBHOM &, >0 BbINOSIHEHA CrieAyoLwas oLeHKa:

[f Al afuexnlf
2¢, 2 ’

[P Jue )
2 1

&

a) [(f(x7)ux ) >

B) |(f(x»)u(xy) < |

B) |(f (x.7).u(x. )< ||f(;<(,91y)||2 + 4 ||u(;(,7)||2 :
33.MycTb yel, p=argy, b*(x)eN([0;d]) N CYLLECTBYIOT Takne KOHCTaHTbl & W &,, YTO NpK
x €[0;d] BbINOSTHEHbI OLEHKM
0<g <|b(x)|<s,,

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

%—W(x)u(x, N =—f(xy), xel[0d],
u,7) =0, u(d,»)=0.

Byoet nn oyHKUMS u(x,y) aHaNUTUYHOM NO y NPU y Nexawunx Ha BeLeCTBEHHON OCn?

a) na. 6) Her.
34. Hopma hyHKLMK u(x) B MPOCTpaHCTBE W, (Q) 3agaetca hopmMyrnon

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) ona pyHKUMM u(a,b) M v(a,b) B TOYKE (a;b) BbINOAHANUCH ycrnoeus Kowmn-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

paBeHcTBa
a) fi(z)=M@b) ;MAD) gy ¢,y V@D ;ou@b)
oa oa oa oa
8) fiy-_2u@b) @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

iggﬁ—m%mwxn=—uxn,XemmL

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



Torpa npu y#0,|p| e[ 07— ], rAe &° >0, paBHOMEPHO MO x [0;d] BbIMOMHEHA OLEHKa

clren]
min [ |}

a) pa. 6) Her.

u(x,7)| <

37. Hopma pyHKUMKM u(x) B NPOCTpPaAHCTBE C*(Q) 3agaeTcsa oopmysion

2" u(x) 6 o” u(x) ou(x)
) ‘a%rg%x ox“ |’ ) ;‘k ax* |’ B) max ox |’
39. lNycTb u(x,y) ABNAETCA pelleHneM 3agaum
o%u(x,
SHD) b (u(xr) =~ F (1), x <oz,

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]) ¥ CyLLECTBYIOT Takme KOHCTaHTbl & WU &,, YTO NpU
x €[0;d] BbIMOMHEHbI OLEHKN
0<g <[b(x)|<e,.
CyulectByeT nu npu y =0, |¢| e[o;n—g°], roe £° >0, peweHune y 3agadn

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 NPOCTPaAHCTBY C'(Q) U ByaeT
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 <[0;d]

BbIMNOJIHEHbI OLUEHKN

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

iggﬁ—m%mwxn=—uxn,xemmL

u(0,7)=0, u(d,y)=0.
CyllecTByeT nu Takasi NOMOXUTernbHas KOHCTaHTa &, YTO NpuU |y|<e OydeTt BbiNonHeHa

OoueHKa

rux.p)|,
ox?

S, <ol 10} 2



a) na. 6) Her.
43.Tlyctb yel, p=argy, b’(x) e C([0;d]) N CyLLECTBYIOT TaKUE KOHCTaHTbI & W &,, YTO NMpU
x €[0;d] BbIMOJSTHEHbI OLEHKM
0<e& <[p(X)|<e,.
CyulecTtByeT nu Npu ManbiX y peLleHue y 3agayn

9%§9~y%%mwxﬂ=—umn,XeWML

u@,»)=0, u(d,y)=0.
a) ga. 6) Her.
44. [Onsa Toro 4tobbl yHKUMS f(z)=u(a,b)+iv(a,b) Obina guddepeHunpyema B TOYKe
z=a+ib, HEOBXO0AMMO MU OOCTATOYHO, YTOObI
a) PyHKUMM u(a,b) U v(a,b) BbINM AnddepeHLmpyeMbl B TOYKE (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) Oblnn guddepeHunpyemsl B TOUKE (a;b) 1 ANA PYHKLMNA

u(a,b) 1 v(a,b) B TOUKE (a;b) BbINOMHANNCL YCMNOBUS:

ouab) _ov(ab) au(ab) _ ov(ab)

oa ob ad  oa

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

x €[0;d] BbIMOMHEHbI OLUEHKN
0<g <[b(x)|<e,.

CyLLl,eCTByeT M Npun ManbiX y peweHune y 3agadnm

ox®

FUT) o (u( ) =—F (67), xe[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] BbIMNOMHEHbI OLEHKN
0<g <[b(x)|<s,,

a u(x,y) pelleHve 3agaum

ox?

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

Torga npu |(p|e[0;%—go}u[%+eo;7r}, roe 0<gos%, paBHOMEPHO MO x<[0;d] BbINOMHEHA

oLeHKa
¢t

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



a) ga. 6) Het
MpumMepHbIN NepeYvYeHb 3agau AN KOHTPONbHOWN paboThl
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]
BbINOJSTHEHbI OLIEHKN

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

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

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

[Nokasatb, 4TO NpU =0, |¢| 6[0;7[—6‘0], roe ¢° >0, byaeT BbINONHEHa oLeHKa

3.MNyctb yel, p=argy, b’(x) e C([0;d]) U CYLLECTBYIOT TakMe KOHCTaHTbl & WU &,, YTO NPU x €[0;d]

Hrue el fx)]-

ou(x,y)
OX

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

BbINMOJIHEHbI OLEHKN

0<g <[b(x)|<s,,
[lokasaTb, 4To NpU y %0, |p|[0;7—£° ], TA€ £° >0,y 3apaum

%—yb2 u(x, ) =-f(x,7), xe[0;d],

u(0,7) =0, u(d,»)=0,
CYLLECTBYET pELLEHME.
4. CBeCTn NepBy Ha4yanbHO-KpaeBylo 3agadvy Afisi BOSTHOBOrO YpaBHEHMS K KpaeBoOW 3ajadve C
napameTpom.
5.MNyctb yel, p=argy, b’(x) e C([0;d]) U CYLLECTBYIOT TaKne KOHCTaHTbI & W &,, YTO MPU x €[0;d]
BbIMOJSTHEHbI OLIEHKN
O<g S|b(x)| <e,,

a PYHKUMSA u(x,y) SBNSIETCS PeLUeHNeM 3aaayn

SHD i (u(x ) =~ F(x,7), x<lo:d],

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

[lokasaTb, 4To Npu |g| G{O;E—EO}U[%+€0;7Z}, roe O<e, s%, 6yaeT BbINOMHEHAa OLeHKa

AN, g ol 1)

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)|<s,,

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



%—yzw(x)u(x,yh—f(x,y), x < [0;d],

u(@,»)=0, u(d,y)=0.
CYLLEECTBYET peLleHue.

TekylWmMIn KOHTPONb NpeacTaBnseT cobol NpoBepKy YcBOeHust ydyebHoro matepuana
TEOPETUYECKOrO M NPaKTUYECKOrO XapakTepa, PerynspHO OCYLLECTBNSEMYIO Ha 3aHSATUSIX.

K OCHOBHbIM hopmam TEKYLLErO KOHTPONS MOXHO OTHECTU YCTHbI OMNpoC, MPOBEPKY
AOMaLLHUX 3aflaHWUiA, TECTOBbIE 3alaHusl, KOHTPOMbHbIE PaboThI.

B xoge TectoBbIX 3agaHun oby4datowemycs Bbligaetca KMM ¢ TecToBbiMM 3agaHUAMM,
ecnu TecToBOe 3afaHve npoBOoAMTCA B AMCTaHUMOHHOM ¢opme, To KMM pasmewiatotca B
cucTteMe «ONeKTPoHHbIN yHMBepcuteT». KMIM TecTtoBOro 3agaHus cogepxat Tpu 3agaHud. Ha
HanucaHuWe TecToBOro 3ajaHusa oTtBoauTcsa 15 MUHYT. TecToBOe 3ajaHue OueHMBaeTCcs B
dopmaTe «3a4TEHO» U «He 3a4yTeHOo». [1ns nonyyYyeHus «3a4TeHO» B TECTOBOM 3aaHUN HYXHO
BEPHO OTBETUTb Ha ABa 3adaHus. «He 3auyTeHO» BbLICTABMSAETCA B TOM Cryyae, €cnv OTBeT
oOyuvaroLlerocs He yooBreTBOPSET KPUTEPUSAM OTBETA Ha «3a4YTEHOY.

B xopme koHTpomnbHOM paboTbl obydawuwemycs Bblgaetca KUM ¢ npaktnyecknmu
3aJaHnaAMM, ecrnin KOHTPOribHaa NpoBOAUTCH B AMCTaHUMoHHOM hopme, To KUM pasmelruatoTca
B cuUcTeMe «JNeKTPOHHbIM yHuBepcuTeT». KMM KoHTponbHOM copepxaT Tpu 3agaHusa. Ha
HanucaHne KoHTponbHoM paboTbl otBoAnTCS 90 MMHYT. KoHTponbHas paboTa oueHuBaeTcs B
dopmaTe «3a4TEHO» U «He 3adTeHo». [na nosiydyeHust «3a4vTeHO» B KOHTPOSibHOM paboTte
HY>XHO BEPHO pelunTb ABa 3afaHus. «He 3a4TeHO» BbICTaBnsieTCs B TOM clnyyae, ecnm oTBeT
obyuyaroLerocs He yooBreTBOPSET KPUTEPUAM 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 u Teopema O MNOBEAEHUU
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 BIIOXKEHUS.
9. AHaNUTUYHOCTb PYHKLIMIA KOMMIEKCHOIO NepPeMeHHOro.
10. lMNoctaHoBKa NepBOM HavarbHO-KPAEBOW 3ajaudn ONs ypaBHEHUs TENSonpoBOLAHOCTM Ha
oTpeske.
11. CBeageHne nepBoON HadanbHO-KpPAEBOW 3adaudn Onsl ypaBHEHUSI TEnsonpoBOAHOCTM Ha
oTpeske K 3agjaye ¢ napameTpomM.
12. lNony4yeHne anpuopHbIX OLEHOK AN KpaeBou 3aJadn ¢ napaMmeTpomMm, NopoXaeHHOM nepBom
HavanbHO-KpaeBoOW 3adaden AN ypaBHEHUS TENNONPOBOAHOCTU Ha OTPE3Ke.
13. [Joka3aTenbCTBO CyLIEeCTBOBaHUS W NMOCTPOEHUE OLEHOK AN pelleHus KpaeBou 3ajadun C
napameTpoM, [MOPOXOEHHOM MNepBOM  HavalibHO-KpaeBOW 3ajadyenn [Ond  ypaBHEHUS
TennonpoBOAHOCTU Ha OTPeE3Ke.
14. [JokazaTenbCTBO aHaNMTUYHOCTU pPELLEHUS KpaeBOW 3afaym C NnapamMeTpoM, NOPOXKAEHHON
nepBON HavanbHO-KpaeBOW 3ajaden ONd ypaBHEHUS TenrornpoBOAHOCTM Ha OTpeske Mo
napameTpy .
15. lNocTaHoBKa NepBOM HaYyanbHO-KpaeBoKn 3a4a4um 45151 BOSTHOBOIO ypaBHEHUS HA OTpeskKe.
16. CBegeHne nepBOM HavarnbHO-KpaeBOW 3agayv LM BOSIHOBOIMO ypaBHEHUSI Ha OTpe3ke K
3aga4e c napaMeTpoM.
17. MNonyyeHne anpuopHbIX OLEHOK AN KpaeBoW 3a4a4vm ¢ napamMeTpoM, NOPOXOEeHHOW NepBom
HavanbHO-KpaeBoOyW 3adaden AN BONTHOBOrO ypaBHEHUS Ha OTPe3Ke.



18. [lJoka3aTenbCTBO CyLIECTBOBAHUS M MOCTPOEHUE OLIEHOK ANSA peLleHusl KpaeBou 3ajadun C
napamMmeTpoM, MOpPOXOEHHOM MepBOM HavanbHO-KpaeBOM 3ajaden ONA BOMHOBOrO YpaBHEHUA
Ha oTpeske.

19. [lokaszaTenbCTBO aHANUTUYHOCTU peLleHUs] KpaeBOW 3adadun ¢ napameTpoM, NOPOXKAEHHOM
nepBOWN HavanbHO-KpaeBoOn 3aJaden AN BONIHOBOrO ypaBHEHUS HA OTPe3Ke Mo napameTpy y.

20. locTaHoBKa NepBOW HavarnbHO-KpPaeBOW 3afadn Ons ypaBHEHWA TENnonpoBOAHOCTU 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
nepBoON HavanbHO-KpaeBoOW 3aJaden AN ypaBHEHUS TennonpoBOAHOCTU 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 aHaNMMTUYHOCTU PELLEHNS KpaeBOW 3aayum ¢ napameTpamMn, NOPOXAEHHON
nepBoM HauvarnbHO-KpaeBOW 3ajadvyen aONns ypaBHEHWS TensnonpoBOHOCTM B MOJfoce o
napameTpy y .

lMpomexyToyHas aTTecTauus npegHasHadyeHa ANs onpefdeneHns YpOBHS OCBOEHUS
BCero obbema y4yebHON ANCLMNIMHBbI «ANAMNTUYECKME YpaBHEHMS C NapaMeTpom» B cdopme
3K3ameHa.

lMpomexyToyHaa aTTecTtauusi, Kak npaBuIio, OCYLLECTBIISIETCA B KOHUE cemecTpa U
MOXeT 3aBepllaTb W3y4eHWe Kak OTAeNbHOWM OUCUMNNWHBI, Tak U ee pas3gernos.
[MpomexyTodHaa aTTectaumsi nomoraeT oueHUTb Ooree KpymnHble COBOKYMHOCTWM 3HaHUA U
YMEHUN, B HEKOTOPbIX Criyvyasx gaxe (opMuMpoBaHWe onpefeneHHbIX npodecCuoHasnbHbIX
KOMMNETEHUNNA.

Ha 93k3ameHe oueHMBaeTCA YpPOBEHb OCBOEHUM YY4EeOHOW AUCUMUNUHBI U CTeneHb
ChOpMMPOBAHHOCTU KOMMNETEHLMI OLIEHKAMWN «OTIIMYHO», «XOPOLLOY», «YAOBNETBOPUTENBHO» U
«HEeyOoBNeTBOPUTENBHOY.

B xope ak3ameHa obyuvatowemyca Bbligaetca KMM ¢ npaktuyeckumn 3agaHusiMu, ecnu
3K3aMeH npoBoaMTCA B AuCTaHUMoHHoM dopme, TO KWMM pasmewarotca B cucteme
«OneKkTpoHHbIN  yHUBepcuteT». KUMM ak3ameHa copgepxat Tpu Bonpoca. Ha HanucaHue
ak3ameHa otBoguTca 150 MUHYT. «OTNMYHOY» BLICTABNAETCS NPU NPaBUITbHOM OTBETE Ha TpU
Bonpoca KWMM, «xopolwlo» BbICTaBnsieTCa Npu npaBuiibHOM OTBeTe Ha ABa Bornpoca KUM,
«yOOBIIETBOPUTESNBHO» BbICTABNSAETCA MNpu NpaBuUiibHOM OTBeTe Ha oguH Bonpoc KUM,
«HeyaoBNeTBOPUTENBHO» BbICTABAAETCA €ecnu oby4yalowmnncs HeBepHO OTBETUN Ha Bce
Bonpockl KM.

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

3agaHuAa 3aKpbIToro Tuna (BbI60p 04HOro 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)

Ha3blBaeTCs cneayoLwmnn nHterpan
a) [e“f(dx, 6) [ f(cx)dx, B) [ f(Ex)dx.

OtBerT: a).

Test2



MycTb A(1) — HenpepbiBHasA Ha [0; 1] onepaTop-dyHKLUUN OenCTBYOLWas 13 npocTpaHcTea
X B NPOCTPaAHCTBO Y, a onepatop A(0) HenpepbiBHO obpatum. Onepatop A() Oyaer
HenpepbIBHO 06paTUMbIM, €Cnn CyLLIeCTBYeT NOCTOAHHAas y >0 Takas, 4To npu Bcex Ae[0;1] u

npum NoBbIX xe X BbIMOMHEHA OLEHKa

Py
OtseT: a):

MycTb

(fxPu7) =[x T(x7)dx

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

Toraa Bceraa BbIMOMHEHaA CreayoLLas oLeHKa:
a) |(f ) u )| > [ f P[Jutx 2|

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

Ortser: B)

Hopma byHKUMKM u(x) B NpOCTpaHCTBE C*(Q) 3agaeTtcda (hopmynon
Ortser: B)

Test5

<k
fBnseTca nu NpocTpaHCTBO W, (Q) rMnbbepToBbIM?

a) ga. 6) Her.

au(x) o* u(x)

a) max|—-=

OrtseT: @)

3aaHns OTKPLITOro TMna (KOPOTKWUiA TeKCT):_

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

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

PaBEHCTBOM F(y) = [e” f (t)dt Ha3bIBaETCA ...... Nannaca pyHKUMN f (1) .
0



1O0T1BET

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,

Ha3blBaeTCA Ha‘-IaJ'IbHO-KpaeBOIZ 3apaven ans YpaBHEHNUA ............

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

..... dyHKUMKM ().
1OTBeT
dypbe

ITask9
Myctb f(t), f't) — opurmHanel n F(y)=L_ [f(t)] — npeobpasosaHune Jlannaca dyHKUMK

f(t), Toraa dyHKUMa yF(y)-f(0) OygeT npeobpasoBaHuem Jlannaca npPoOuM3BOAHON .......
nopsigka yHKUMn f(t) .

I0TBET

nepBoro

ITask10

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

MOXHO  BOCCTaHOBWUTb  (MPM  HEKOTOPbIX  YyCnoBusaX) nNo  cnegywowen  dopmyne

l a+io a+io

f(t):r j e"'F(y)dy. BblpaxeHune o j e'F(y)dy HasblBaeTcs oOpaTHbIM npeobpasoBaHue
v 1

a—ino a—iw

....... QYHKUUM F(y) .

10TBET
Jlannaca



3apaHua paspgena 20.3 peKOMeHAYTCA K MCNOMb30BaHUMIO NpuU MNpoBeAeHUn
ANAarHOCTUYECKUX pPaboT C LieNb OLeHKM OCTaTOYHbIX pe3ynbTaToOB OCBOEHUS 4aHHOW
AUCUMNNUHBbI (3BHaHMW, YMEHUN, HaBbIKOB).



