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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

B51.B.09 [OononHuTenbHbIE rMaBbl TEOPUU NapaboNIUYeCKUxX U rmnepoonmnyeckmux
aBHEHUH

1. Kog u HaumeHoBaHuMe HanpasneHus nogrotoBku: 01.03.01 MaTtemaTuka

2. Mpodunb noarotoBku: AnddhepeHumanbHble ypaBHEHUA, ANHAMUYECKUE CUCTEMbI U
onTUMmarnibHoe yrpaBrieHue

3. Ksanudumkauunsa BbinyckHuka: bakanaBp

4. dopma obyyeHus: OyHasn

5. Kacbenpa, otBevarowwas 3a peanusaumio aucuunnuubl: Kacgeapa ypaBHeHnn B
YacCTHbIX NPOU3BOAHbLIX U TEOPUM BEPOSATHOCTEN

6. CoctaButenm nporpamMmmbl. Capuukos NaBen BanepbeBMq, KaHAunAaT d)M?;I/IKO-
MaTeMaTU4eCKUX HaykK, AOLUEeHT

7. PekomeHpoBaHa: Hay4yHo-meTogM4yecKMM COBETOM MaTemaTtu4dyeckoro dakynbreTta
MpoTtokon Ne 0500-07 ot 29.06.2021

8. YueOHbIn roa: 2023/2024 CemecTp: 6



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl 671510 MCs.:

- UCMONb3oBaHME B MpPOdeccuoHanbHON AeATEeNbHOCTU MaTemMaTnka 3(EKTUBHBIX
MeTOOB pelleHus 3a4a4y MaTemMaTU4eckon (OU3snNKu;

- pacwmpeHue Hay4HOro 1 MaTemMaTMyeckoro Kpyrosopa.

3adayu y4yebHoU OuCUUMNIUHBI:

- OCBOEHME BaXHEMWnx TMOHATUA Teopunm napabonuyecknx wu
ypaBHEHUN;

- M3y4YyeHMe MeTOOOB peleHnsa 3agad ans runepbonuyeckux u  napabonuyeckmx
ypaBHEHNN B MaTeMaTUYeCKON pn3nke.

FI/II'Iep6OJ'Il/I‘-IeCKMX

10. MecTo yye6HOM ancumnnuHbl B cTpykTtype OOI:

AvcumnnuHa «[JononHuTenbHble rMasbl Teopun napabonuyeckux n runepbonuyecknx
ypaBHEHUN» OTHOCUTCA K 4Yactu bnoka 1, cdopmupyemon ydacTHukamu obpasoBaTernbHbIX
OTHOLLEHUMN.

[na ycnewHoro OCBOEHMS  AUCLMNIIMHbI  HEOOXOOAUMbI  3HaHMA U YMEHMS,
npuobpeTeHHble B pe3ynbTate 00y4eHus No npeawecTBYLWUM U napannenbHo M3yvyaemMbiM
ANCUMNIIMHAM: MaTeMaTUYeCKUn aHanma, YHKUMOHAmbHbIA aHanmna, KOMMMEKCHbIN aHanus,
AanddepeHumanbHble ypaBHEHUS!, YPaBHEHUS B YACTHbIX NPON3BOAHbIX.

O6yvatowmnca pomkeH cBobogHO BnageTb MaTeMaTUYECKUM aHanu3oMm, TeOopuen

pagooB, Teopuen YHKUUMN KOMMNEKCHOW MNEPEMEHHON, 3fieMeHTaMu JMHEWHOW anrebpsbl,
obnagaTtb NOMHBIMU 3HAHUSMW Kypca 0ObIKHOBEHHbIX AnddepeHumanbHbIX YpaBHEHWUNA.

AuncumnnuHa senseTca npeflecTByloWen Ang BCeX cneumnanbHblX KypcoB, U3yYaroLmnx
3aJa4n matemaTn4eckon punsnku.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuunnuHe/Moaynio (3HaHUA, yYMeHwus,
HaBbIKW), COOTHECEHHbIe C NIIaHUPYEeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenbHOM

nporpaMmmbl (KOMNeTEeHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kog HassaHue Koga(bl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMNeTeHuuun
MK-4 | CnocobHocCTb K MK-4.1 | MNMpumeHsieT 3HaHus | 3HaTb: MeTo4bl M CpeacTBa aHanusa u

onpegerneHuto OTEYECTBEHHOIO U | 0606LLEHNS OTEYECTBEHHOIO Y MEXAYHAPOAHOIO
uenew n 3agav MeXOyHapOAHOro onbiTa, NaHNPOBaHMSA 1 OpraHn3aumm
NPOBOANMbIX onblTa B obrnactn | uccnegoBaHuin 1 pa3paboTok, NPOBeAEHUS
ncecnenoBaHuin, 3HaHWI ypaBHEHWI B | SKCNEPMMEHTOB U HabnoaeHn B
3HaHue YaCTHbIX CcooTBeTCTBYIOLWEN 0brnactu nccnegoBaHum.
OTEYECTBEHHOIO U NPOU3BOAHbIX n
MeXayHapoaHOro ypaBHeHui YMeTb: NpUMEHATb MeToAdbl aHanusa HayyHo-
onbiTa B obnacTtu MaTemMaTu4eckomn TEeXHUYECKOW MHOPMaLMK K peLleHnto 3aaau
3HaHUN ypaBHEHUN PUr3nKN
B YaCTHbIX BnageTb: npakTM4ecknm HaBbIKOM peLIEeHUs
NPON3BOAHBIX 1 MK-4.2 AHanmaunpyet u 3ajad B UccnegoBaHnax, NPoBOANMBIX B
ypaBHeHAn 3 BHeApsaeT 5 06nacT ypaBHEHWI B YaCTHbLIX MPOU3BOAHbIX 1
MaTemaTieckomn OTEHECTBEHHbI 1 ypaBHEHU MaTemMaTU4eCckon pusmku
dU3NKK, ymeHue MeXayHapoaHbIi
ncnonbL3oBaTb onbIT B JaHHOMN
OTEeYEeCTBEHHbIN U obnacTtu 3agav
MEeXAYHapOAHbIA MK-4.3 | ®opmupyet
onbIT B AaHHOU nepapxuio
obnacTtu 3agad OCHOBHBbIX U

BTOPOCTENEHHbIX

Lenen un 3agay B

nccnegoBaHusXx,

npoBoAMMbIX B

obnactu ypaBHeHUM

B YaCTHbIX

Npou3BOAHbIX U




ypaBHEHUN
MaTemaTu4eckomn
PU3NKN

12. O6beM AUcUUNuHbI B 3a4eTHbIX eanHuuax/vyac. — 3/108.

dopma NpomMeXyTOYHOW aTTecTauumn sx3ameH

13. TpyaoemkocTb No BMAaM y4ye6HOM paboTbl

TpynoemkocTb
Bupg yyebHor paboTbl Bcero Mo cemecTtpam
6 cemecTp
AyanTOpHbIE 3aHATUSA 32 32
nekuum 16 16
B TOM 4ucne: npakTn4eckue 16 16
nabopartopHble - -
CamocTositensHas paborta 40 40
B TOM Ymncrie: KypcoBas pabota (NpoekT) + +
dopma NPoOMEXYTOHHOM aTTecTaumnn 36 36
(ak3ameH — 36 yac.)
UToro: 108 108

13.1. CopepxaHue QUCLMUNIINHDI

Ne n/n

HaumeHoBaHve pasgena
AVCUUNANHDI

CopepxaHve pasgena aucUuUnnHb

Peannsauus
pasgena
OUCLMMNNWHBI C
NOMOLLLbHO
OHNawH-Kypca,
QYMK*

1. Nekuun

11

OcHoBHbIe 3aga4m
MaTemMaTnyeckon Pu3nkm

OcHOBHbIe 3a4a4n MaTeMaTU4eckon PU3NKN.
lMocTaHoBKa rpaHU4YHbIX 3aga4. KoppekTHoCTb
NMoCTaHOBKW 3aaa4

1.2

3agauv ons ypaBHeHWU
rmnepbonunyeckoro Tuna

BeckoHeuyHas cTpyHa. ®dopmyna npeacTaBneHus
peweHns 3agadun Kowwn. dopmyna [Hanambepa.
Puanyecknii cmbicn opmynel Janambepa.

MonyorpaHuyeHHas cTpyHa. MeTon NpOOOIMKEHUNA.
dopMynbl  NpeacTaBnNeHnin  pelleHui  HayarbHO-
KpaeBbIX 3a4ay 411 NoNyorpaHUYEHHOW CTPYHBI.

YpaBHeHus  runepbonuyeckoro Tuna ¢ ABYMS
He3aBMUCUMbLIMWU nepemMeHHbIMK. 3agadva Kowwn ans
ypaBHeHus  runepbonuuyeckoro Tuna Cc  OBYMS
HEe3aBUCUMbIMW  NepeMeHHbIMKU.  EAMHCTBEHHOCTL
pewenuns 3agaum Kowwn. 3agaya Nypca.

13

3apada Kowwn gnsa
BOSTHOBOIO ypaBHEHUS

B3apgava Koww gna BomHOBOro ypaBHeHus. Popmyna
lMyaccoHa. HenpepbiBHas 3aBUCUMOCTb peLLEeHUS
3agaun Kowwm Ons  BOMHOBOIMO  ypaBHEHMS  OT
HayanbHbIX AaHHbIX.

TeopeMa efMHCTBEHHOCTU pelleHus 3agadn Kowwm
ANs BONHOBOrO ypaBHeHus. ®opmyna npeacraBneHns
pelweHuss 3agauv  Kowwm Ons HeoOQHOPOOHOro
BOJIHOBOIO ypaBHeHWsl. 3ana3abiBaoLmii noTeHumarn.

14

3agauv ons ypaBHeHW
napabonunyeckoro Tmna

BbiBOg, ypaBHEHUA  pacnpocTpaHeHua Tenna B
N30TPONMHOM TBEPAOM TEene. YpaBHeHme
TENonpoBOAHOCTMW. MocTaHoBKa KpaeBblX 3ajad.
I'IepBaﬂ KpaeBas 3agada anda ypaBHeEHUA
TENonpoBOAHOCTMW. Teopema 0O Makcmmyme MU
MWUHUMYMeE.

PeweHne nepBon KpaeBOW 3afjayn ONd ypaBHEHUS
TEeNnnonpoBOAHOCTM B  NpsAMOyronbHuke. PeleHune
nepBon KpaeBoM 3ajayn ansa  HeOOHOPOAHOro
YypaBHEHUS TENONPOBOAHOCTY.

15

3apada Kowmn gnsa

3apgava Kolim Ona ypaBHEHUS TennonpoBOOHOCTM.

https://edu.vsu.ru/
course/view.php?i
d=26682
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ypaBHeEHUSA EovHcTBEHHOCTE  pewenusa.  WHterpan  ®ypbe.
TEeNnnonpoBOAHOCTM HeogHopogHasi HavanbHas 3ajaya Onis ypaBHEHWs
TEnnonpoBOAHOCTMN. dusnyeckmn CMbICH
dyHAaMeHTanbHOro peLueHus ypaBHeHusi
TEnnonpoBOAHOCTU.
2. NpakTn4yeckme 3aHATUA
2.1 OcHoBHble 3aga4n maTeMaTn4eckon punsnku. https://edu.vsu.ru/
OcHoBHble 3agaun ; o
o lMocTtaHoBKa rpaHU4YHbIX 3aga4v. KoppekTHOCTb course/view.php?i
MaTemaTU4eckon nanku —
NOCTaHOBKW 3adaM d=26682
2.2 BeckoHeuyHas cTpyHa. dopmyna npeacTaBneHus
peweHus 3agaum  Kowwu. dopmyna [danambepa.
Pdusmdecknii cmbicn opmynsl Janambepa.
MonyorpaHnyeHHass cTpyHa. MeTon nNpOLOIMKEHUN.
dopmynbl  NpeacTaBneHUn  pelleHu  HayarbHOo-
3apaun Ansa ypaBHeHUN KpaeBbIX 3aga4y Ang nonyorpaHUyYeHHON CTPYHbI.
rmnep6on|/|qec|<oro Tmna YpaBHeHl/Iﬂ FMﬂepﬁoﬂMHeCKOFO TnNna OByma
He3aBUCUMbIMM NepeMeHHbiMU. 3agjada Koww ans
ypaBHeHUs1  runepbonuyeckoro  Tmna OByMsi
He3aBMCMMbIMUK NepemMeHHbIMKU. 3agada 'ypca.
2.3 3apgava Kowwm gna BomHoBOro ypaBHeHus. Popmyna
lMyaccoHa.
Sanaua Kowm ans dopmyna npencraBneHns pelleHus 3agadm Koww gna
BOMHOBOrO YpaBHEHMS pMY pea P A A
HEeOaHOPOAHOro BOJTHOBOTO ypaBHEHUS.
BanasgbiBatowmi noteHuman. KoHtponbHasa pabota
2.4 YpaBHeHWe TennonpoBogHOCTW. [TocTaHoBKa KpaeBbIxX
3apgad. [llepBas kpaeBas 3agaya ANS  YpaBHEHMS
. TENIonPOBOAHOCTM.
Sanaun Ans ypasHeHui PelwweHne nepBon KpaeBon 3agauv ANA ypaBHEHUSA
napabonunyeckoro Tmna P P A AN yp
TEnnonpoBOAHOCTM B MNPSAMOYronbHuke. PelleHne
nepBov KpaeBoW 3agayM Ans  HEO4HOPOAHOro
YypaBHEHUSI TEMIONPOBOAHOCTMU.
25 3apava Kowwn pns ypaBHEHMS TennonpoBOLHOCTW.
EouHctBeHHOCTb  pelwleHud.  WHTerpan  ®ypbe.
3apgava Kowwn ans
ABHEHUS HeopHopogHasi HavanbHas 3ajadya nns ypaBHEHWs
P TENonpoBOAHOCTMN. dusnyeckmn CMbICH
TENnsonpoBoOAHOCTM
dyHAaMEHTaNbHOro peLueHus ypaBHeHWUsI
TENIonPOBOAHOCTMU.
13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN
Buabl 3aHATUN (KONIMYECTBO YacoB)
Ne HanmeHoBaHue TeMbl CamocTosTennnas
n/n | (pasgena) AvcumnnuHbl | Jlekuun MpakTuyeckue | JlabopaTopHbie pa6ota Bcero
OcHoBHble 3agaun
1 _ san 2 2 - 8 12
MaTeMaTn4eckon onanku
Bapgaun anq aBHeHuI
5 fayn  ans yp 4 4 - 8 16
rmnepbonunyeckoro Tuna
B3apava Kowwuun ng
3 | A A 4 4 - 8 16
BOJTHOBOIO YpaBHEHMS
Bapgaun anq aBHeHUN
4 | S8RaW And yp 4 4 - 8 16
napabonunyeckoro Tmna
3apava Kowiun ans
5 | ypaBHeHus 2 2 - 8 12
TENIONPOBOAHOCTU
UToro: 16 16 - 40 72

nekuuu,

14. MeToguyeckme ykasaHusi Ans oGy4aroWMUXCA NO OCBOEHUIO AUCLMUMNIUHLI. B
npouecce npenogaBaHNA OUCUMNAMHBI UCMNONb3YTCA Takne Buabl ydebHon paboTbl, Kak

npakTnyeckmne 3aHATUA, a TaKXKe pa3lindHble BuUabl CaMOCTOSTESTbHON pa6OTbI

obyyvarolmxca. Ha nekumsax pacckasblBaeTcs TEeopeTMYeckuid MaTepuarn, Ha MpakTUYeCKUx
3aHATUAX peLuarTcs NpMMepPbI No TEOPETUYECKOMY MaTepuarny, NpoYUTaHHOMY Ha NeKUUsX.
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Mpn n3yveHum kypca «ononHutenbHble rMaebl Teopun napabonuyecknx n rmnepbonmyecknx
ypaBHeHUN» obyyarowmmcsa cnegyet BHMMATENbHO CrylwaTb U KOHCMEKTUpOBaTb MaTtepuan,
n3naraemMblii Ha ayguTOpPHbIX 3aHATMSX. [Nna ero noHMMaHust M KauyeCTBEHHOro YCBOEHMS
pekoMeHyeTcs crneytoLwas nocrneaoBaTenbHOCTb AENCTBUN.

1. lMocne kaxgon nekumn obyyarwmmca pekomeHagyeTca noapobHo pasobpaTb
NPOYMTaHHbIA TeopeTUYecKUn MmaTtepuan, BblydUTb BCe onpedeneHna v opMynMpoOBKU
TeopeMm, pasobpaTb NpUMepsbl, peLleHHble Ha nekuuu. MNMepen cneaytolen nekuni obasatenbHo
NOBTOPUTbL MaTepuan npeablayLen nekumnmn.

2. lepen npakTMyeckum 3aHATUEM 00s3aTeNnbHO MOBTOPWUTH MEKUMOHHBLIM MaTepuan.
[Mocne npakTUyeckoro 3aHATMSA elle pas pas3obpaTb pelleHHble Ha 3TOM 3aHATUM MpUMepsI,
rnocre 4Yero NPUCTYNUTb K BbIMNOMHEHMIO AOMALUHEro 3agaHusa. Ecnv npu peweHnn Nnpumepos,
3aflaHHbIX Ha [0M, BO3HUKHYT BOMNPOCHl, 0643aTenbHO 3adaTh Ha cnefyoweM npakTuyeckom
3aHATUN UNN B NPUCYTCTBEHHBIN Yac npenogaBaTtento.

3. MNpu nogroToBke K NPaKTUYECKUM 3aHATUAM MOBTOPUTH OCHOBHbIE NMOHATUS MO TEMam,
n3yunTb Npumepsbl. Pelwasn 3agaym, npeaBaputenbHO NOHATb, KAKOWM TEOPETUYECKMIA MaTepuan
HY)XHO UCnonb3oBaTb. HameTuTb nnaH peweHus, nonpoboBaTb Ha €ro OCHOBE peLnTb
npakTnyeckne 3agadw.

4. BoibpaTb Bpems ons paboTbl ¢ nntepaTypon No gucumnnnvHe B bmbnuoteke.

5. Kpome 06bl4HOro Kypca B cucTeMe «QNEKTPOHHbIN YHUBEPCUTETY», BCe HeobXxoauMble
ANA  YyCBOEHMS Kypca MaTepuanbl pasMelleHbl Takke Ha KadpegpanbHoMm caunte
http//:www.kuchp.ru

OcBoeHve aucuunnuHbl  npegnornaraeT He TONbKo obs3aTernbHOE noceleHue
obyyvarLWnMCs ayauTOPHbIX 3aHATUN (NTEKUUIN U NPAKTUYECKNX 3aHATUN) N aKTUBHYIO paboTy Ha
HUX, HO U CaMOCTOATENbHYI y4ebHYI0 OeATENbHOCTb B CEMECTpax, Ha KoTopyt oTBoantcs 40
4Yacos.

CamocTosTenbHas yyebHas AEeATenbHOCTb CTyOEeHTOB no ANCUMNIINHE
«JdononHutenbHble rMNaBbl Teopuu napabonuyecknx u  rMNepbonnYecknx ypaBHEHUN»
npegnonaraet u3yvyeHWe pekoMeHOyeMoW npernofasaTernieM nutepatypbl Mo  Bonpocam
NEKLUMOHHbIX M MNPaKTUYeCKMX 3aHATMMA (NpuBedeHbl BbIWE), CaMOCTOSATENbHOE OCBOEHUe
MOHATMMHOIO annapaTta W MOArOTOBKY K TeKylMM aTtTtecTauusm (KOHTPOsibHbIM paboTtam u
BbIMOSTHEHUIO AOMALUHUX 3a4aHuI) (MPUMEPLI CM. HUXE).

Bonpocbl NEKUMOHHBIX U NPaKTUYEeCKUX 3aHATUN OOCY)XOAKTCHA Ha 3aHATMSX B BUAe
YCTHOrO onpoca — WHAMBMAYaNbHOro M pOoHTanbHOro. MNpu NoarotoBke K NEKUMOHHBIM U
NPaKTUYECKUM 3aHATMAM O00y4YarLWMMCa BaXHO MOMHWUTb, YTO WX 3adadva, OTBeYyas Ha
OCHOBHbIE BOMPOCHI MNflaHa 3aHATUS U OOMNOMHUTENbHbLIE BOMPOCHI NpenogasaTtens, nokasaTb
CBOW 3HaHMS U KPYro3op, YMEHUE NOorMyecks MOCTpouTb OTBET, BriageHwe maTemaTuyeckum
annapaTtoM U MHble KOMMYHUKATUBHbIE HaBbIKW, YMEHUE OTCTamBaTb CBOK NPOdECCUOHANBHYIO
nosmumio. B xoge ycTHOro onpoca BbISIBASKTCA geTanu, KOTOopble NO KakUM-TO MpuUyYnHamM
oKasanucb HefoCTaTOYHO OCMbICNIEHHbIMU CTyAeHTamMu B xode y4ebHbIX 3aHATUA. TeM cambiM
OMNpOC BbINOMHSET BaxHeunwmne oby4alollyto, pas3BMBaIOLLY0 U KOPPEKTUPYIOLLYIO OYHKLNW,
No3BONAET CTyAeHTaM y4ecTb HegopaboTku u nsbexatb UX NPU NOArOTOBKE K MPOMEXYTOYHbIM
aTTectauusam (6 ceMecTp — 3K3aMeH)

Bce BbIinonHsemble CTygeHTaMyM CaMOCTOATENbHO 3afaHusA (BbINOSIHEHNE KOHTPOJSIbHOM
paboTbl W [AOMalIHMX 3afaHuKn) nognexar nocreaywen npoBepke npenofasaTenem.
PesynbTtatbl Tekywmx artTecTauuin yyuTbiBalOTCA npenogasaTenieM npyv  NpoBeAeHUM
NPOMEXYTOYHOW aTTecTauumn (6 cemMecTp — aK3aMeH).

15. lMepeyeHb OCHOBHOW WU [OOMNOJSIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,
HeobOXoAUMbIX ANl OCBOEHUSI AUCLMUMIIUHbI

a) OCHOBHas nuTeparypa:
Ne n/n McTouHnk

1 Cabutos K.b. YpaBHeHua matematnyeckon omsmkun / K.6. Cabutos. — M.: dusmatnur, 2013. — 352 c.
/I «YHuBepcuteTckas 6GubnuoTeka online»: anekTpoHHO-6ubnuoteyHasa cuctema.. — URL:




| | https://biblioclub.ru/index.php?page=book&id=275562

0) gononHUTeNnbHasa nuTeparypa:

Ne n/n McTOYHUK

Mywko A.B. OuddepeHumanbHble ypaBHEHNS C YaCTHLIMM NPOU3BOAHBIMU rMNepPO0OINYEcKoro n
napabonnyeckoro TUMNoB: y4ebHo-MmeToamdeckoe nocodue / A.B. Mywko, E.A. JlornHoBa, C.A.

1 TkaveBa; BopoHeXCKMI rocygapCTBEHHbIN YHUBepcuTeT. — BopoHex: MsgaTtensckun gom BIY, 2019.
— 80c. — URL: http://www.kuchp.ru/index.php?name=Files&op=view file&lid=465,
https://math.vsu.ru/wp/?page _id=937.

Bnagumupos B.C. YpaBHeHua maTemaTudeckomn counsnkm : y4ebHuk / Bnagnmmnpos B.C., )KapuHos
B.B. — Mocksa : ®dunsmartnut, 2008 .— 400 c. — YpaBHeHMs MaTeMaTU4eCcKkon nsnkn [ONeKTPOHHbIN
2 pecypc]: Yueb. ans Bysos. / Bnagnmnpos B.C, >KapuHos B.B. - 2-e usg., ctepeotun. - M. :
OUBMATIIUNT, 2008. — ISBN 5-9221-0310-7 .—
<URL:https://www.studentlibrary.ru/book/ISBN9785922103107.htmI>.

Bnagmumumpos B.C. C60pHUK 3a4ay No ypaBHEHUAM MaTeEMATUYECKON PU3NKKM © 3afadqHuK /
Bnagumupos B.C., Muxainos B.1., Muxannosa T.B., WabyHuH M.U. — Mocksa : ®dusmarnut, 2016
3 .— 520 c. — C6opHMK 3aga4 No ypaBHEHMAAM MaTeMaTmnyeckon ourankm [OnekTpoHHbIN pecypc] /
Bnagumumpos B.C., Muxainos B.I1., Muxannosa T.B., WabyHnH M.U. - M. : PUSMATIINT, 2016. —
ISBN 5-9221-1692-3 .— <URL:https://www.studentlibrary.ru/book/ISBN9785922116923.htm|>.
Mywko A.B. YpaBHeHUs1 maTemaTnyeckon dpmsmku: ydeb. nocodbue / A.B. Inyuwko, A.. baes, A.C.

4 PsabeHko; BopoHex. roc. yH-T. — BopoHex : UL BIy, 2011. — 520 c. — URL:
http://www.kuchp.ru/index.php?name=Files&op=cat&id=28, https://math.vsu.ru/wp/?page id=937.

B) MH)OPMaLMOHHbIE 3/1EKTPOHHO-06pa3oBaTesibHble pecypchl (OuUManbHble pecypchl MHTEpHEeT)*:

Ne n/n Pecypc
1 http://feqworld.ipmnet.ru — uHMepHem-nopmair, rNocesiEeHHbLIU ypasHEHUSIM U Memodam UX peuweHuUl
2 http://www.lib.vsu.ru - anekmpoHHbIU kamanoe SHE BI'Y
3 http://www.kuchp.ru — anekmpoHHbIU calim kagheOpbl ypagHeHuUl 8 YacmHbIX MPOU3800HbLIX U Meopuu

geposimHocmel, Ha KOmopoM pa3meuleHbl Memodudeckue u3daHusi
4 https://edu.vsu.ru/ — o6pa3zosamersibHbIl ropmarn «AnekmpoHHbIU yHusepcumem BI'Y»/LMC Moodle

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 0GecneyeHUs Ans caMoCToATeNIbHOW paGoThl

Ne n/n MNCTOYHMK

Mywko A.B. OucddepeHumnanbHbie ypaBHEHWS C YacTHbIMY NPOM3BOAHBLIMU rMNepBb0onmM4eckoro 1
napabonunyeckoro TMnoB: y4ebHo-meToamdeckoe nocobue / A.B. Mywko, E.A. JlornHosa, C.A.

1 TkauyeBa; BopoHexckuin rocygapcTBeHHbIN yHuBepcuTeT. — BopoHex: N3pgaTtensckuii gom BIY, 2019. —
80c. — <URL: http://www.kuchp.ru/index.php?name=Files&op=view _file&lid=465,
https://math.vsu.ru/wp/?page _id=937.>

CneumanbHbi Kypc "YpaBHeHus runepbonmyeckoro 1 napabonuyeckoro TMnos" : y4ebHo-
2 MeToamyeckoe nocobue ans By3oB / BopoHex. roc. yH-T; cocT.: A.B. Mywko [u gp.] .— BopoHex : NNOM
BI'Y, 2006 .— 63 c.— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/may07212.pdf>.

MeToa xapakTepuUCTUK peLleHnst ypaBHEHWIA C YaCTHLIMU MPON3BOAHBIMM BTOPOro nopsaka : yd4ebHo-
3 mMeToamndeckoe nocobue / coct. .B. CagumkoB .— BopoHex : N3gaTenbckuin gom BI'Y, 2017 .— 22 ¢c.—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-81.pdf>

17. OOpasoBaTenbHble TEXHONIOMMU, UWCNONb3yeMble Npu peanusauum y4eOHOM
ANCLUMNIINHBI, BKIOYas AUCTaHUMOHHble oOOpa3oBaTenbHble TexHonoruu (OOT,
3neKTpoHHoe obyyeHue (30), cmewaHHoe ob6y4yeHue):

Mpn peanusaauMnm OUCUMMNUHBI  UCMONb3YIOTCA  credylolimMe obpasoBaTernbHble
TEXHOJIOTUN: JTIOTMYeckoe MOCTPOEHME OWUCUMMNIMHBI, YCTaHOBIEHUE MEXNpeaMETHbIX CBSA3eNn,
0603HaYeHNe TeOopeTUYecKoro M MNpPaKTUYEeCcKOro KOMMOHEHTOB B Yy4yebGHOM MaTepuarne,
aKkTyanusauusi fM4Horo n y4ebHo-npodheccMoHanbHOro onbiTa 00y4YalroLMXCs, BKIOYEHME
3NeMEeHTOB ANCTaHLIMOHHbIX 0bpa3oBaTenbHbIX TEXHOMOMMN.

AuncunnnuHa MOXEeT  peanu3oBblBaTbCA C  MNPUMEHEHMEM  OUCTaHUMOHHbIX
obpasoBaTtenbHbIX TEXHOMNOMIW, HaNnpMMep, Ha nnaTtgopme «IANEKTPOHHLIN yHuBepcuteT BIY»
(nttps://edu.vsu.ru/course/view.php?id=26682).

MepeyeHb Heobxoammoro nporpammHoro obecneyeHnsa: Microsoft Windows 10,
LibreOffice 6 (Writer (mekcmosnili npouyeccop), Calc (anekmpoHHble mabnuysi), Impress


http://www.kuchp.ru/index.php?name=Files&op=view_file&lid=465
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=9025&TERM=%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2,%20%D0%92.%D0%A1.%5B1,1004,4,101%5D&LANG=rus
https://www.studentlibrary.ru/book/ISBN9785922103107.html
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=9025&TERM=%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2,%20%D0%92.%D0%A1.%5B1,1004,4,101%5D&LANG=rus
https://www.studentlibrary.ru/book/ISBN9785922116923.html
http://www.kuchp.ru/index.php?name=Files&op=cat&id=28
http://eqworld.ipmnet.ru/
http://www.lib.vsu.ru/
http://www.kuchp.ru/
https://edu.vsu.ru/
http://www.kuchp.ru/index.php?name=Files&op=view_file&lid=465
http://www.lib.vsu.ru/elib/texts/method/vsu/may07212.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m17-81.pdf
https://edu.vsu.ru/course/view.php?id=26682

(npeseHmauyuu), Draw (sekmopHasi epaghuka), Base (6asa OaHHbIx), Math (pedakmop
¢gopmyn)), MATLAB, Gimp, WinDjView, Foxit Reader, 7-Zip, Mozilla Firefox.

18. MaTepnanbHoO-TeXHUYECKOEe obecneyeHme QUCLUNIINHDI:
YyebHas aygutopumsa co cneuunanmsanpoBaHHon Mebenbto

[na npoBefeHWsi NEKUMOHHbIX WU MPaKTUYECKUX 3aHSTUA MCMONb3YHTCs ayauTopum,
COOTBETCTBYIOLLME [OEWACTBYIOLLMM CaHUTAPHO-TEXHUYECKMM HOpMamM W MNPOTUBOMNOXaPHbIM
npasunam.

MomelieHns ansa camocToATeNbHON paboTbl 0By4valoWMXCA OCHALLEHbI KOMMNbIOTEPHON
TEXHUKONW C BO3MOXHOCTbIO MNOAKMOYEHUs K ceTu Internet m obecnevyeHvem poctyna B
3NEKTPOHHYI MHPOPMaLMOHHO-06pa3oBaTenbHyo cpeay BIY.

Mpn peanu3aumm AUCUMNNUHBI C WUCMOMb30BaHMEM [OUCTAHUMOHHOIO oOGpasoBaHus
BO3MOXXHbl JOMNOSTHEHUSI MaTepuanbHO-TEXHUYECKOro obecnevyeHmst ANCUMMINHBI.

19. OueHou4HbIe cpeacTBa ANsl NPOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTalum

MopsiAoK OLEHKM OCBOEHMSI obyvawwmmuncs ydebHoro maTepuana onpegensieTcs
coaepkaHMeM crieayoLmx pasaenos ANCUUNINHDI:

HanmeHoBaHve WHamnkaTtop(bl)
Ne KomneTeH
pasgena guCuUMnivHbI OOCTWXEHUSI OueHouHble cpeacTBa
n/n umns(n)
(mogyns) KOMMeTeHummn
MK-4.1
OcHoBHble 3agaun
y MK-4.2
1. MaTeMaTU4EeCKOn MK-4 [JomallHne 3apaHus
MK-4.3
ur3mnKu
MK-4.1
3agauv ons ypaBHeHWU : MK-4.2
2 rmnepbonunyeckoro Tuna MK-4 MK-4.3 Romauwkve sanaHms
MK-4.1
3apgaya Kowwu gnsa MK-4.2
3. BOMHOBOTO YPABHEHUS MK-4 MK-4.3 [omaluHne 3agaHusi, KOHTponbHas paboTa
MK-4.1
3agayv onsa ypaBHeHWN MK-4.2
4. napabonuMuyeckoro Tuna MK-4 MnK-4.3 Romauirve sananms
MK-4.1
Bapava Kowwun anga
MK-4.2
5. | ypaBHeHuA MK-4 nK-4.3 HomaluHve 3apaHus
TENsonpoBoOAHOCTM '
lMpomexyToyHasa aTTecTaums MepeyeHb BONPOCOB K 3K3aMEHY,
dopma KOHTPOIS — _3K3aMeH MpakTuyeckoe 3agaHue, KypcoBas paboTta

20. TunoBble OLEHO4YHbIe cpeAcTBa U MeTOoAUMYECKUMEe MaTepuanbl, onpegensiowue
npoueaypbl OLeHMBaHUSA

20.1. TeKywWwmMn KOHTPONb ycneBaeMoCTH

KoHTponb ycneeaeMocTu Nno AUCLMNINHE OCYLLECTBISIETCS C MOMOLLbIO CNEAYOLMX OLLEHOYHbIX
cpencTB: AOMaLLHWE 3aaaHus, KOHTponbHas paboTa.

[omaliHne 3agaHus:
1. B kaxpon obnactu, rge CoxpaHsieTcs TUN YpaBHEHUs,, NPUBECTU K KaHOHWYECKOMY BUAOY

ypaBHEHWSI:

1. u,—2u,-3u,+u, =0;

2. A4u,+4u, +u, —2u =0;



3. u, +2u,—3u, +2u, +6u, =0;
4. u,—-2u,+u, +au +pu, +cu=0;
5. yu, —x°u, =0;

6. 4y’u, —e™u, =0;

7. U, —(@+y*)u, —2y@+y?*)u, =0;
8. yu, +2yu, +u, =0.

2. 3apgaHusa u3 yyebHo-meTogmyeckoro nocobus: Mywko A.B. uddepeHunansHble ypaBHEHUS
C YaCTHbIMW NMPOU3BOAHbLIMU rMNepbonmMyeckoro n napabonmMyeckoro TMNoB: y4ebHo-meToaMyeckoe
nocobue / A.B. Nyuwko, E.A. INlormHoea, C.A. TkadyeBa; BopoHeXCKnin rocyaapCTBEHHbI YHUBEPCUTET. —
BopoHex: N3gaTtensckun gom By, 2019. — 80c., ctp. 77-78.

MpumepHbIN NepeyYeHb 3a4a4 AN KOHTPOJbHbIX paborT:
1.Acnonb3ysa copmyny Janambepa, HaUTK pelleHne 3agadn:

6‘21,:_4@211 (1.0) = e=** ﬂu(I,U)_D
9tz Toaxz WWMYTE . T T

2. TllonyorpaHudyeHHasa CcTpyHa, 3akpenrneHHad B KoHue X = 0, Bo3byxaeHa HayanbHbIM
OTKITOHEHMNEM, OTAINMYHBIM OT HYNA NUWb Ha MHTepBane (C,3¢c) U nverwmm GopMy JIOMaHoOn C
BepLUMHAMM B TOYKax C, 2¢, 3¢ . NocTponTb Npodunb CTPYHbl B MOMEHTLI BpeMeHu , t = 3,5 npu
c=1.

3. MonyorpaHnyeHHoOW CTpyHe co cBOGOAHLIM KOHUOM X = 0 coobuieHa HavanbHas CKOPOCTb,
paBHas 2 Ha OTpes3ke [C,2C] M Hyn BHe 3TOro oTpeska. [locTpouTb NPOUSib CTPYHbI B
MOMEHTbI BpeMeHun t=3,5 npu c=1.

OnucaHue TexHonornu npoeeneHunsA

[lomalwHve 3agaHus, BbINOMHATCA OOyYaloWMMcs B XOA4e CaMOCTOATENbHOM paboTbl, Ha
NPaKkTUYEeCKUX 3aHATMAX npenofaBaTenieM MNpou3BOAUTCHA BblIOOpOYHaAs MnpoBepKa BbIMOSTHEHWUS
AOMaLUHEero 3afaHus.

B xope koHTponbHOM paboTbl obyyawwemycs Bblgaetcs KMM ¢ npaktudeckum nepevHem
3afjaHun 1 npegraraeTca pewnTb AaHHble 3adaHus. KoHTponbHas paborta BknovaeT B cebs Tpu
3agaHus.

Tekywas artTectauus no AUCUMNIUHE C NPUMEHEHVMEM AWUCTaHUMOHHbIX ObpasoBaTenbHbIX
TEXHOSOMMIN MPOBOAUTCA B paMKax 3MEKTPOHHOro Kypca, pasmelleHHoro B QMOC (obpasoBaTtenbHbIn
nopTan «AnekTpoHHbIN yHuBepcuteT BI'Y» (LMS Moodle, https://edu.vsu.ru/).

TpeboBaHue K BbINOMHEHUIO 3aAaHNN

Mpn Tekywem KOHTpPONe YpOBEHb OCBOEHUA  y4yebHOM  AnCUMnMHBI W CTeneHb
chOpMMPOBAHHOCTH KOMMNeTeHuun onpeaenaTcs oLEeHKamu OTIINYHOY, «XOpOLLOY,
«yOOBIETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY», KOTOPbIE (DOPMUPYIOTCSA CrieayroLwmMm o6pasom:

OueHkm Kputepuu
OTANYHO O6yyaownincss NpaBUNbHO BbIMOMHUI BCE NPEANIOXKEHHbIE 3adaHuns
XopolLuo O6yyaLwunicss NpaBUNbHO BbIMONHUM ABa M3 TpeX NPEeANOXeHHbIX 3ad4aHunin.
YAoBneTBopuTeNbHO O6yyawncs NpaBUNbHO BbIMOMHU OZHO U3 TpeX NPeAnoXeHHbIX 3agaHuin.
HeygnosnetBopuTensHo O6yyvaLWwniics He cnpaBUCa HU C OHUM M3 MPeaSIOKEHHbIX 3a4aHUi.

20.2. NMpomexyTo4yHan aTrecTaums




MpomexyToyHas aTtTecTauMs NO OUCUUNNMHE OCYLLECTBMASeTCS C MOMOLbI  CreaytLmx

OLIEHOYHbIX CpeacTB: cobecepoBaHune no Gunertam K 9K3aMeHY, KypcoBas pa60Ta.

© gk wnNE
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MepeyeHb BONPOCOB K 9K3aMeHY:
BbiBoa ypaBHeHus OanambGepa

NocTaHoBKa rpaHUYHbIX YCIOBUIA AN CTPYHBbI

MpoponkbHble konebaHust ynpyroro CTepXKHs

'paHn4YHbIEe yCNoBUSA AN CTEPXKHS

Knaccudukaumsa ypaBHeEHUIA BTOPOro nopsigka.

MpuBeaeHne K KaHOHUYECKOMY BUAY YpaBHEHWA BTOPOro nopsaka ¢ OBYMS He3aBUCUMbIMU
nepeMeHHbIMU. XapakTepUCTUKM

BeckoHeuHass cTpyHa. MeTtog [anambepa. 3ameHa nepemeHHbIX B ypaBHeHun [anambepa u
npeacTaBneHne peLleHns

Pewenne 3agaun Kowm gns ypaBHeHuss [anambepa. [lpencraBneHne — peLueHus,
€ANHCTBEHHOCTb PELLEeHUs N HenpepbiBHAsS 3aBUCUMOCTb PELLEHUS OT HavanbHbIX AaHHbIX

[1Ba 4acTHbIX Cny4asi HavanbHbIX AaHHbIX

MonyorpaHnyeHHasa cTpyHa. MeTtof nNpoAoimKeHUN. JleMMbl 0 YETHOM N HEYETHOM MPOAOITKEHUAX
peLueHns

dopMynbl NpeacTaBneHns peLleHnin HavanbHO-KpaeBblX 3a4ady 4518 NonyorpaHUYeHHON CTPYHbI
YpaBHeHus runepbonuyeckoro tuna ¢ ABYMsSi He3aBUCMMbIMM nepemeHHbiMU. 3agada Koww,
NMOCTaHOBKa M CBeAEHNE K CUCTEME MHTErparbHbIX ypaBHEHWUN

Jlemma o dhakTopuanbHOM CXOAMMOCTM M CyLecTBOBaHWWM pelleHus 3agadm Kowwn ans
rmnepbonmMyYecKoro ypaBHeHMst BTOPOro nopsigka

EOQuHCcTBEHHOCTL pelweHns 3agayqm Kowwm ang runepbonnyeckoro ypaBHeHNs BTOPOro nopsiaka
3apava lNypca. CBefeHve 3ajaym K CUCTEME MHTerpanbHbIX ypaBHeHuh. CyliectBoBaHue U
€0WHCTBEHHOCTb peLLEHNs

BonHoBoe ypaBHeHue. Jlemma O npefcTaBneHUn peLleHusl BOSIHOBOrO ypaBHeHus. dopmyna
MyaccoHa

HenpepbiBHasg 3aBUCMMOCTb pelleHus 3agayn Kowwn ans BOMHOBOrO ypaBHEHUS OT HayanbHbIX
OaHHbIX

. ®opmyna npepcrtaBneHus pelueHust 3agadn Kowwm gns HEOOHOPOAHOrO BOSTHOBOMO YpaBHEHWS.

3anasgpiBatonin noTeHumnan

BbiBog ypaBHeHUS pacnpocTpaHeHusi Tenrna B W30TPONHOM TBepAOM Tene W MOoCTaHOBKa
KpaeBblX YCNoBUN

lMepBas kpaeBas 3agaya ANsa ypaBHeHWs TennonpoBoAHOCTW. [locTaHoBKa 3ajayun. Teopema o
Makcumyme u MuHumyme. CnegctBue O €AMHCTBEHHOCTU pEeLleHWss U ero HenpepbiBHOW
3aBMCUMOCTU OT KpaeBblX YCNOBUM

PeleHune nepBoi kpaeBomr 3agayv Ans ypaBHEHUS TENMONPOBOAHOCTU B MPSIMOYrOfbHUKE
PelleHne nepsoK kpaeBon 3agadn Ans HeO4HOPOLAHOrO ypaBHEHUS TENIONPOBOAHOCTHU

3agava Koww ans ypaBHeHWst TennonpoBoAHOCTU. EANHCTBEHHOCTb peLueHus

CyuwectBoBaHve ¢opMarnbHOro pelleHus 3agadv Koww gns ypaBHEHWUs TennonpoBOOHOCTW.
WHTerpan ®dypbe

MapgkocTb peleHns 3agayn Kowu onsa ypaBHeHUs TennonpoBOAHOCTH

BbINonHeHne HavanbHbIX YCrioBun 3agayun Kowv onga ypaBHeHUs TennonpoBoaHOCTH
HenpepbiBHas 3aBUCMMOCTb pelleHns 3agadv Kowu Ansg ypaBHEHWSA TennonpoBOAHOCTU OT
HayarbHbIX YCNOBUI

dun3nyeckmn cMmbicn PyHAaMEHTanbHOro peLleHns ypaBHEHUS TEnonpoBOAHOCTMU.

Mpumep KUM npomexyTouyHOM aTTecraumm
1. BbiBog ypaBHeHus [Janambepa

2. Wcnonb3ya popmyny anambepa, HanTu pelleHne 3agaqu:



9%u  9%*u _e2  0u(x,0)
u(x,[]):ex, TZU

4 ,
dat? dx?2

anIGﬂVI3VITeJ1bHaﬂ TeéMaTUuKa KypCcoBbIX pa60T

1. PelueHune HavanbHO-KpaeBon 3agadn ansa ypasHeHus Janambepa.

2. PelleHne BONHOBOrO YypaBHEHUSI Ha MOMNYOrpaHWYEeHHOW nNPSAMOM METOLOM  HEeYeTHOro
NPOOOITKEHNUS.

3. PelueHne BOSTHOBOro ypaBHEHNA Ha NOSTyorpaHUY4eHHOW NPSMON METOA0M YETHOMO NPOAOSIKEHNS.

4. Pewenune 3agad auddy3nmoHHOro Tuna pasnuyHbIMn meTogamu.

5. MeTog ceTok pewleHus gudepeHumnanbHOro ypaBHeHUs runepbonnuyeckoro Tuna.

6. 3apgava PumaHa-lMnbbepTa ansg nonynpocTpaHCTBa.

7. 3apgava PumaHna-I'vnbbepTa ang ogHocBsA3HOM obnacTw.

8. HaxoxpgeHue pelweHun 3agad ons anddepeHumanbHbIX ypaBHEHUA MeTogoM PumaHa.

9. WccnepoeaHue 3agad ansa runepbonuyeckux ypasHeHun metogom dypoe.

10. PeweHre 3agjadv Ons BOMHOBOIO YpPaBHEHMS C MOMOLbID COBPEMEHHbLIX MaTeMaTudecKux

nporpamm.

OnucaHne TEXHONOrMM NPOBEOEHUS

MpomexyToyHass  aTTecTaumss no  gucuunnuHe  «[ononHuTenbHble  rnaBbl  Teopuu
napabonmMyeckux 1 runepbonniecKknx ypaBHEHNN» NPOBOAUTCS B hopMe IK3aMeHa, KypCoBOWN paboThl.

Mo peweHuto kKadeapbl OLEHKM 3a 3Kk3aMeH MOryT ObiTb BbICTABIIEHbI MO pe3ynbTaTaM TeKyLen
ycneBaemMocTn oby4vatoLlerocs B TeYEHNE ceMecTpa, HO He paHee, YeM Ha 3aKIYUTENbHOM 3aHSATUMN.
[Ons atoro oby4arowemycss HeobxooMMO HanucaTb KOHTPOSIbHYH paboTy Ha OUEHKY, OTINYHYK OT
OLIEHKM «HEYOOBNETBOPUTENBHO», NOCeETUTb HEe MeHee 80% 3aHATUN, akTMBHO paboTaTb Ha 3aHSATUSIX.
Mpu Hecornacum oby4vatouierocsa eMy AaeTca BO3MOXHOCTb MPOWTU MPOMEXKYTOYHYHO aTTecTaumio Ha
0O MX OCHOBaHUSAX.

lMpomexyToyHas aTTecTaumsi, Kak NpaBuro, OCYLLECTBMSETCH B KOHLE CEMECTpA.

lMpomexyToyHas aTtTectauus no OUCLMNIIMHE C NPUMEHEHWEM 3NEeKTPOHHOro 0by4yeHus,
OUCTaHUMOHHBIX obpasoBaTenbHbix TexHonoruh (ganee — 30, [OOT) npoBogutcs B pamkax
3NEKTPOHHOro Kypca, pasmellieHHoro B AMOC (obpasoBaTenbHbIN nopTan «ONEKTPOHHbIM yHUBEpCUTET
BI'Y» (LMS Moodle, https://edu.vsu.ru/).

Ob6yuatowmecs, npoxoadlume MNPOMEXYTOUHYO aTTectaumio ¢ npumeHeHnem [OOT, [OOMKHbI
pacrnonaratb TEXHUYECKMMWN CPeacTBaMM U NporpaMMHbIM obecrnedeHnem, no3ponsawmmM obecneuntb
npoueaypbl attectauymun. OByyarowminca caMmoctoaTensHo obecnevnBaeT BbINOSIHEHWE HEOOXOAMMbIX
TEXHNYeCKknx TpeboBaHUM ANA NPOBEAEHUA MNPOMEXYTOYHOMW aTTecTauunm ¢  NPUMEHEHUEM
ONCTaHUMOHHbIX 06pa3oBaTerbHbIX TEXHOSOMMIA.

VoeHTudukaumsa nmMYHOCTM obyvarowerocss npu MnpoxXoXOeHUM MNPOMEXYTOYHOM aTTecTauum
obecneyrBaeTca NOCPeOCTBOM WCMOMb30BaAHUSA KaKAbiM 0OBy4aloWMMCs WHOUBMAYANbHOrO forMHa wm
napons npu Bxode B NNYHbIA kabuHeT, pa3melleHHbii B ANOC obpa3oBaTensHOM opraHusaumn.

B xoge npoBefeHus atTectaumm oby4vawulemycsi Heobxogumo OTBEeTUTb Ha Bonpockl KM,

CoCToALWlero n3 oaHoro TeopeTn4veckoro BorMpoca U OAHOW 3ajayun, WU OOMNOSHUTENbHbIE BOMpPOCHI
9K3aMeHaTopa.

PesynbTtatbl Tekywewn aTrectauum obydatowlerocss  yuuTbiBalOTCA  Npu  NpOBEAEHUU
NMPOMEXYTOYHOW aTTecTauun cnegyowmum obpasom: obyyarowmecs, nonyymsBlUME 3a KOHTPOSbHYHO
paboTy OLEHKY «HEeYOOBNETBOPUTENBHO» WNN HEe SBMBLUMECS Ha KOHTPOMbHYK paboTy, nonyyarT
AONOMHUTENbHOE NpaKTUYeckoe 3agaHue.

HanucaHue kypcoBor paboTbl OCyLLEeCTBRSAETCA MNOA4 PYyKOBOACTBOM Hay4yHOro pykoBoaUTENS
KaXXablM CTyOEHTOM WHAMBUAYaNbHO, 3aTeM MpoXoauT npoueaypa 3aluTbl KypcoBon paboTbl Ha

kadpenpe.

TpeboBaHUA K BbINONMHEHWNIO 3a4aHWK, LIKanbl U KPUTEPUM OLIEHMBAHMS.
CobecenoBaHue no buneTam K aK3aMeHy:

Kputepum oueHnBaHns KOMNETEHLNI LLikana oueHokK

OOyvarowuinca He BrageeT OCHOBaMuM Yy4ebHO-MpPOrpaMMHOrO Martepuana, | «HeygoBrneTBOpUTENbHO»
00Hapyxun npobenbl B 3HAHNSIX OCHOBHOMO y4e0HO-NporpaMMHOro Marepuana,
OOMyCTUN  MpUHUMNManbHble  OWwWWOKM B BbIMONIHEHWMU  NMPeayCMOTPEHHbIX




nporpaMmon 3agaHui

O6yvarowmnca  BnageeT  3HaHMAMM  OCHOBHOIO  y4eOHO-NpOorpaMMHOro
MaTepuana B obbeme, He0OXoAMMOM 411 AanbHenwen y4edbl 1 NpeacTosien
paboTbl MO  cneunanbHOCTW, CNpaBWCA C  BbIMONIHEHWMEM  3a[aHuM,
NpeaycMOTPEHHbIX  MPOrpamMmMoln, 3HakoM C  OCHOBHOW  nuTepaTypon,
pekoMmeHaoBaHHoOW nporpammon. OueHka "yooBneTBOpUTENbHO" BbICTaBnseTCs
obyvaowmmcs, OONyCTUBLUMM MOFPELLUHOCTU B OTBETE Ha 9K3aMeHe K npu
BbINOMHEHUM 3K3aMeHaLWOHHbIX 3aAaHuMi, HO obnagalolumM HeobxoauMbiMuU
3HaHWSMW ANs UX YCTpaHeHuWs noA pykoBoACTBOM npenofasatens. OueHka
«YLOOBNETBOPUTENbHO» BbICTABNAETCH, €CNM CTYAEHT 3HaeT Bce onpeaeneHus u
POPMYINPOBKN YTBEPKAEHMWI NO KOHTPOITbHO-U3MEPUTENIbHOMY MaTepuany.

"YnosneTBopuTENbHO

O6y4yaowmmncs  MNOMHOCTbIO  BrageeT  3HaHUSMM  y4eBHO-MporpaMMHOro
MaTepuana, YCMnelwlHO BbINOMHUI NpeayCMOTPEHHbIE B MporpaMMme 3agaHus,
YCBOWUIT OCHOBHYIO 5NMUTepaTypy, PEKOMeHAOBaHHyt0 B nporpamme. OueHka
"xopowo" BbICTaBnsdeTcs obydalwmMmcsl, MoKasaBWMM CcUCTeMaTU4eCKUi
XapakTep 3HaHWUM MO AUCUMMIIMHE U CMOCOOHLIM K WX CaMOCTOSITENTbHOMY
NPUMEHEHNIO B MPaKTUYECKON AesaTenbHOCTN. OLeHKa «XOpOLLO» BbICTaBMSETCA
obyyvaroLlemycs, eCrnm OH NpaBUIbHO N B MOMMHOM OObeMe OTBETWUN HE MeEHee,
yem Ha 75% BonpocoB buneta

"Xopowo"

OueHka  «OTNMYHO»  BbICTaBnseTCs  obyyawowumcs,  OBHapPYXMBLUUM
BCECTOPOHHEE, cuCTemaTnyeckoe WU rnybokoe 3HaHue y4ebHO-MporpaMmmHoro
matepuana, ymeHue CBOOOOHO BbINOMHATL 3adaHus, NpPegyCMOTPEHHbIe
nporpammoi,  YCBOMBLUMM  OCHOBHYIHO  MporpamMmy U  3HakOMbIM  C
[JOMONHUTENBbHON NUTEepaTypol, pPEeKoMeHAoBaHHOM nporpammon. OueHka
"OTNMYHO" BbICTABNSIETCA OOy4YaloLUMMCSs, YCBOMBLUMM B3aMMOCBSI3b OCHOBHbIX
MOHATUA OMCUMNIUHBI B WX 3HavyeHuM p[ns npuobpetaemoit npodeccuu,
NPOSIBMBLLUMM  TBOPYECKME CMOCOBHOCTM B  MOHUMAHWW, U3NOXEHUA U
ucnonb3oBaHuUM  y4yebGHo-MporpammHoro  Matepuana. OueHka  «OTIUYHOY»
BbICTaBNsieTCS, ecnv obyyarowminics B NoNHOM obbeme 1 NpaBUbHO OTBETUI Ha
BCE BOMPOCHI KOHTPOJIbHO-M3MEPUTENBHOrO MaTepmana

"OTnnyHo"

KypcoBas pabora:

Kputepum oueHnBaHna KOMNETEHLUN

LLikana oueHok

ViccnegoBaHue BbIMNOMIHEHO CaMOCTOATENbHO, UMEET HayHHO-HpaKTquCKMM
XapakTtep, coAepXut 3NeMeHTbl HOBWU3HbI; o6yanuuMﬂ0ﬂ nokasan 3HaHue
TeopeTndyeckoro martepuana no paCCManMBaeMOﬂ npo6neme, ycnewHo
NnpuUMEHNUN TeopeTunvyeckne 3HaHuAa AOna peleHud NnocTaBfeHHOM nepeg HuUM
3agadun; martepuman n3naraetca roraMoTHoO, JIOrM4HO, nNnocnegoBaTesibHO.

OTnunyHo

WccnenoBaHne BbINOMHEHO C OONbLUOW Aofel CaMOCTOATENbHOCTU, uUMeeT
Hay4HbI XapakTep; ob0y4atoLmMincsa nokasan 3HaHue TeopeTMyeckoro marepuana
no paccMmatpuBaemon npobneme, nNpUMEHeHWE TeOopeTUYEeCKUX 3HaHUN Ons
peLLeHnsa nocTaBneHHoW nepen HUM 3aJadvu Bbi3Bario HEKOTOpble 3aTpyAHEHUS;
MaTtepuan He Bcerga nsnaraeTcsi nocnefoBaTenbHo, NOrM4YHO.

Xopouo

WccnepoBaHue He cCOOEpXUT 3NEMEHTOB HOBU3HbI; 0OyYaloWUACa He B MOSHOW
Mepe BriageeT TeopeTMyeckuMm MaTepuarioM no paccmaTpuBaemoii npobreme,
NPYMEHeHEe TeOpPeTUYECKUX 3HAHWA ONs pelueHus MOCTaBfEHHON nepesn HUM
3aJayu BbI3blBAET 3HAUMTENbHbIE 3aTPYAHEHUS; MaTepuan He Bceraa uanaraeTcs
nocrnefoBaTesnbHO, NTIOTUYHO.

yﬂOBﬂeTBopMTeﬂbHO

Pabota He ypoBneTBopsieT TpeGoBaHWAM, MNpeabsBNsAEeMbIM K OLeHKam
«YO0OBMNETBOPUTENBHOY, «XOPOLLUOY», KOTIINYHOY.

HeynosneTBopMTeano

20.3 ®PoHAO OUEHOYHbIX cpeancTe Cd)OpMMpOBaHHOCTM KOMNeTeHUUn CTYyAEHTOB,

pekoMeHAyeMbIA ANA NpoBefeHUs AUMarHOCTMYeCcKux pabor

MK-4 CnocoGHOCTb K onpedeneHuio Lenei U 3ajady NpoBOAUMBIX WUCCMNEedoBaHWiA, 3HAHWE OTEYECTBEHHOro U
MeXOyHapoOHOro onbiTa B 06nacTy 3HaHWIM ypaBHEHWI B YACTHbIX MPOM3BOAHBLIX U YpaBHEHU MaTemaTU4eckon

U3NKM, YMEHME NCMOSb30BaTh OTEYECTBEHHBIN U MEXAYHAPOAHLIN ONbIT B JAHHOW 00nacTun 3agav

MK-4.1 MNMpuMeHAEeT 3HaHMUA OTEYECTBEHHOIO U MEXOYHAapPOAHOro onbiTa B 0611acTv 3HAHWA YpaBHEHUA B YaCTHbIX

NPON3BOAHbLIX U YPaBHEHNN MaTeMaTU4eCckon hnamnku

MK-4.2 AHanuaupyeT u BHeapsieT OTEeYECTBEHHbIN U MEXAYHAPOAHLIN ONbIT B JaHHOM obnacTtn 3agad




MK-4.3 dopmnpyeT nepapxmio OCHOBHbIX M BTOPOCTEMEHHbIX LEeNen 1 3agavy B UCCnenoBaHusX, NpOBOAUMBIX B
0o0nacTn ypaBHEHUN B YACTHbIX NPOM3BOAHbBIX U YpaBHEHMI MaTeMaTU4ecKon OU3NKM

3HaTb: MeToabl 1 CpeacTBa aHanmsa u 0600LLEHNS OTEYECTBEHHOIO N MEXAYHAPOAHOro onbiTa, NAaHMPOBaHUS U
opraHusaumm uccnegoBaHui u pa3paboTok, NpoBeaeHUs 3KCNEPUMMEHTOB M HabNiOeHUn B COOTBETCTBYHOLLEN
obnactn nccnegoBaHuin.

YMeTb: NPUMEHATb METOAbI aHanm3a Hay4HO-TEXHUYECKON MHAhOpMaLIMA K peLLeHunto 3agad

BnageTtb: npakTu4eckum HaBbIKOM pelleHus 3ajady B MCCNedoBaHWsAX, NMPOBOAMMBbIX B 00nacTu ypaBHEHMN B
YaCTHbIX MPOU3BOAHbLIX N yPaBHEHUN MaTeMaTU4eCcKkon hnnkm

o%u 0%
1. XapaktepucTukamMu ypaBHEHUS F - 38_2 =0 sBisOTCS ChAeayroNIMe JTUHUK: (BbIOCpUTE BA
X
IIpaBWIbHBIX OTBETA)
1. x+~/3t=c,
2. x—+f3t=c,
3. x2+/3t=c,
4. x*—3t=c,
OTtBer:1,2
Pemenue. [Ipampie X+ at = Cu X— at= C, ABJIAIOTCS XapaKTCPUCTUKAMU /ISl YPABHCHHS
. ou  ,0%
Kos1e0aHui CTPYyHBI, ? —a ? =0 rorma npu a=3, XapaKTCPUCTHKAMH SBIISTFOTCS TMHHH
X

X+ \/§t =Cn X— \/§t =C,rae Cj,C, - NPOU3BOJILHEIE IOCTOSHHBIE.

o°u 0y _0°u ,ou .0u
2. XapaKTepuCTHKaMH  ypaBHEHHS -2 3 2 +6 =0  sBusores

2 B 7T
OX oxoy oy OX oy

CIIEYIOIINE JIMHUU:
(BBIOEpPUTE /Ba MPAaBUIILHBIX OTBETA)

lLy—-X=¢
2. y+3X=c,
3.2X—-y=¢C,;
4. X+2y=c,
OTtBeT:1,2.

3. Xapaktepuctukamu U (epeHIHaTbHOI0 YPAaBHEHNsI BTOPOTO MOPSIKA C TOCTOSIHHBIMU
ko3¢ dunreHTaMu

a JUY) | oy TUCY) | TUXY) _ (g v y(x, y), V) QUY),y
OX oxoy oy OX oy
[h2 _Ih2
OyayT TMHUU yzmTacx+cl,y:bbTacx+C2,

1+ "11_1(_3) X+C,=x+C, y= - "11_1(_3) X+C,=-3x+C,,

noinyyuMm Y — X =¢Cu y+3x:c2

CIIENOBATEIbHO Y =

4. PaccMoTpuM 3anauy



2 2
0 u(>2<,t) _a29 u(>2<,t)’ O<x<lI, t>0,
ot (|3x
u0.)=0, MUY o o<xs<l,
X
ou(x,0
10 =00, FED=p09,120

SIBnstroTCs I COOCTBEHHBIMU (QYHKIUSMU CcOOTBeTCTBYIOwIEH 3aaauu typma-JlyBumisa pyHKuuu:
1.

) (377)
sin| =— |x
2l
2.
sin(27)x
3

)
COS| — [X.;
2

4.
cos(97) X
Orser:1.
Pemenue. Paccmorpum 3amauy Llrypma-Jlysuiis

{X”(x)+/12X(x):0, xe(0;1),

X(0)=0,X'(l)=0.
Perenus >Toi 3a1a4u: X(X)=C10051X+C23inﬂ,x, X(O)=O<:>C1=O, X'(X)ZﬁCchSﬂ,X,
X’(I)=/1C2cosﬂ,l:0:>ilzg+k7r,kez:izM:
Xk(x)zsinwx, k=0,12,... Torma mpu kK =1= Xl(x)zsin(z—zj

5. PacemotpuM 3amauy

GU(X,t):aZazu(X’t) O<x<l, t>0

ot 8X2|
Oy _y WY _o oeyg
8X 8X

u(x,0)=g,(x), t=0.

SIBAsIFOTCS T COOCTBEHHBIMU (DYHKITUSIMU COOTBETCTBYIOMIEH 3aaaun [Itypma-JlyBumns pyHKINN:
1.

)

2.
cos(57)x
3.

ol



4.

) [Qﬂj
SIN| — | X
2l

Ortser:1.
Pemenue. Paccmorpum 3amauy lltypma-JlyBuiis

X"(x)+ A°X(x) =0, x e (0;1),
{X'(O) =0, X'()=0.

Penenus stoii 3agaun: X (X) =C,cosAx+C,sin Ax,
X'(x)=—-AC,sinAx+AC,cosAx, X'(0)=0<C, =0,

X'(|)=—/1C18inﬂ| =0=> A =kr,keZ :>/1=k|—7z.:> Xk(X)ZCOSkI—ﬂX, k=0,1,2,... Torma

npu kK =1= Xl(x)zcos(lzjx.

6. BeenuTe npomnyieHHOE ClI0BO: (PYHKIIUU

Sin(ﬂ(Zk +1)x
2|
[Itypma-JInyBuimis:

] , TIe k=0,12,... seusrorcs GYHKIUSMU CIISIYIOIEH 3a1a9u

X"(x)+ AX(x)=0, x[0;1],
X (0)=0,X'(1) =0,

OTBeT:

COOCTBEHHBIMU

COOCTBEHHEIE

7. IlpoomkuTe MpeaioKeHne: 3a1a4a Uit U PepeHIInaTbHOTO YpaBHEHHUS C YaCTHBIMH

MIPOU3BOIHBIMYU U 33JIAaHHBIM HaYaJIbHBIM YCIIOBUEM:

ou ,0%u.

- = a _2’

ot OX

u|t:0 = uO (X)

HA3bIBACTCS: HAYAJILHOW 3aj1aueii Ui ypaBHEHUS THUIIA.

—0< X<, t>0

OrtBer:
apaboInYecKoro

8.ITponomxkwuTte mpenyaoxkeHue: 3aaada ais AuQGepeHnnaIbHoro YypaBHeHUsT C YaCTHBIMU
MIPOM3BOIHBIMU U 33JJaHHBIM HauaIbHBIM yYCIOBHEM:
o°u ou
—=a’—; —o<X<0n,t>0
ot OX

ou
u|t:0 = Uy (X); ot =, ().

t=0

Ha3bIBACTCS: HAYAILHOM 3a7a4eil 1Jisl ypaBHEHUS THUIIA.




OrtBer:
TUTIEPOOTMIECKOTO
TEIUIONPOBOJHOCTH

9.Pemenue 3anaun Ko a1 01HOPOAHOIO ypaBHEHUS TEILIONPOBOIHOCTH

ou ,d%
—=a —(—oo< X<OO) [IPU HAYAJIbHOM YCIIOBUU U| =Uu (X) HAMEET BULL. ..
ot ox o 0
1.

_(Ex0?

u(x,t) = 2a3E Ju (e = de

2.
(X t) = — T u, (e deg

VTN

3.

(&-x)?

u(x,t) = ju (Ce *dg,;

4,

1 00 _(5*2)
u(x,t) =——= [uy(&)e * d¢
2\t ®, °

OTtBer:1.
Pemenue. Pemenue 3a4a4u KOH_II/I AJI1 OTHOPOAHOTO YPaBHCHUS TCTIJIOIIPOBOAHOCTU C HCHYJICBBIM

_(E-x)?
HaYaJIbHBIM YCIIOBUEM UMEET BU: U(X,t) = I u (f)e 4a’t df
2a/nt "

10. YcTaHOBUTH COOTBETCTBHSA B TaOJIHIIE:

1. YpaBHeHue TermonpoBoJHOCTH(IU(PPY3Un) MOKET ObITh IPECTABICHO A) ou 22 6u 0
B BUJIC 6t ax
2. YpasHenue Jlamiaca MoeT ObITh NPEACTABIEHO B BUJIE ou o2u
L
ot o
3 BoiHoOBOE ypaBHEHHE MOXKET OBITH MTPEICTABICHO B BUJIE O)
o'u 0% 9% _
2t o2 T
X% oyt ozt
o°u o°u
D) 5 -a’_—=0
ot OX
2 2
ou ,0°U .
Pemenue. YpaBuenue S a5 = 0 oT0 ypaBHeHuUs Koje6aHUi CTPYHBI (BOJIHOBOE ypPaBHEHHE).
ot OX
ou , 0%
VYpaBHeHue E —a 8_ =0 5To ypaBHEeHHUs TEITONPOBOIHOCTH (I dy3um).
X
o'u  o°u du
YpaBHeHHE + =0 oro ypaBHenue Jlamnaca.

ox? ay2 oz?



Takum o6pazom, momyuum cootBeTcTBus: 1- B; 2-C; 3-D.

OTBeT:
1- B; 2-C; 3-D.

10. Ucnonb3ys dpopmyny Janambepa, HallTH pelieHUE 3a1a4uu:

6211_95211 (x.0) = 0 du(x,0)
oz gxz WWHVIT0 T Teosx
1.
w(x,t) = sin(x + 3t) — sin(x — 3t)
6
2.
1
u(x,t) = g(sin(x + 3t)
3.
u(x,t) = cos(x + 3t)
4,
(x,t) = 1 3t
u(x,t) = 18cos(x )
OrtBer:1.

Pemenue. ®opmyna pemenus 3aaauu (popmyna Janambepa) umeeT Bua

px —at) +g(x+at) 1 sin(x + 3t) — sin(x — 3t)

x+at

11. Ykaxxute THUII U1l CIICTYIOIIETO YpaBHEHUS (BBEIUTE MPOITYIIICHHOE CIIOBO):

o’u .o 0 _ou _ou

> =2 -3—+2 +6 =(0-9T0 ypaBHEHHE THIIA.
OX oxoy OX
Otser:
runepOoINIECcKOro.

Pemenue. I[I/I(I)(l)epeHL[I/IaJIBHOG YpaBHCHUC C YaCTHBIMU ITPOU3BOJAHBIMHU, B CJIY4a€ ABYX HC3aBUCHUMBIX

MNEPEMECHHBIX UMCCT BU

N 52u(x2, Y) o 0u(xY) 8ZU(XZ, y) au(x,y) au(x, y))
oX OXOY oy

OX oy
2 2 2
ou Zau 38u Zau ou

+6 =0 - 310 ypaBHEHHE TUIEPOOTMUECKOTO TUIIA, TAK KaK

=FXxy.u(xy),

ox2 oxoy ay2+ X
D:bz—ac:(—l)z—1(—3):1+3:4>0,3;1ec1, a=1b=-1c=-3,

12. YkaxuTte THII JUIs1 CIIEAYIOIIETO YypaBHEHUs (BBEIUTE MPOMYIIIEHHOE CIIOBO):

ou . o ., 0U ou

2—2 —8sinx—— +8sin® X—— 3c0SX— =0 - 510 ypaBHeHnEe THIIA.
OX OXoy oy oy

OrtBer:

napaboIMYecKOro

napaboIMYEeCKHit

Pemenue. luddepenumanbHoe ypaBHEHHE ¢ YACTHBIMH ITPOU3BOJAHBIMH, B CIIydae ABYX HE3aBUCUMBIX

MNEPEMEHHBIX UMCCT BU



2 2 2
LUY) | o PU(KY) | SU(xY)

7 2D > =F (X, y,u(xy), aux.y) : ou(x y))
ox OXoy oy OX oy
2 2 2
28—2 —8sinx ou —8sin? Xa—l; —3C0S X G—U =0 -510 ypaBHEHUE apabOTMYECKOro THIIA, TaK
OX OXOY oy

xkax D(X,y) = (b(x, y))2 —a(x,y)-c(x,y) =(-4sin x)2 —2-8sin°x =0, 3necs

a=2,b=-4sinx,c=8sin*x
13. YKaxuTe THII IS CIICAYIOIIEr0 ypaBHEHUs (BBEIUTE MPOIYIIIEHHOE CIIOBO):

ITycts 3anano nuddepeHimaibHoe ypaBHEHHE:

( V) | ob(x y)ﬁz( Y)

au(x y) Gu(x y))

=FXxy.u(xy), &

+¢(X,Y)

o'u(x,y)
a(x,y)2 o

u semmanaa D(X, Y, ) = (0(X,, Y, ))* —a(Xy, Y, ) - €(Xy, Y,) > 0. Torna e touxe (X,,Y,) 210
X0+ Yo X1 Yo 0 Yo) 1 C(Xo, Yo 0 Yo

yYpaBHEHUE THIIA.

Otser:
rUNepoOINIECKOro

rUnepooINIEeCKHi
14. YkaxuTte THII JJIs CIIEAYIOIIET0 YypaBHEHUs (BBEIUTE MPOMYIIIEHHOE CIIO0BO):

[TycTh 3amaH0 quddepeHnranbHoe ypaBHEHHE:

( Y) u(x.y) ou(x.y) _ ou(x,y) ou(x.y)
a(x, Y) +2b(x Y) Y +c(X,y) P FXy.u(xy), x oy )
¥ BEJIMYUHA D(XO, Yo) = (b(X,, yO)) —a(Xy, ¥Y,) - ¢(Xy, o) =0. Torza B Toure (X,,Y,) 310

YpaBHCHHC THIIA.

OrBer:
napaboIMYecKoro

napaboIMYeCcKHit

15. Ilycrs 3agano nuddepeHuanbHoe ypaBHeHHE (BBEIUTE MPOMYIIEHHOE YHCIOBOE 3HAYCHHE):

a(Xx, y)%+ 2b(x, y)w +c(X, y)w — F(x,y,u(x,y), 5U(8XX’ y) | 5Ugyx, Y))
u Bemmanaa D(X,, Y,) = (b(X,, yO))2 —a(Xy, Y,) - €%, Yo)

Huddepennnansaoe ypasHeHue OyneT napabonuyeckuM B TOUKe (X,, Y,) €Ciu

D(Xo’ yo) = —?

OtBerT:0.



ou .0
16. XapakTepiCTHKaMU ypaBHCHUS —— — 16— =0 sBasrorcs cnenyromniye TUHUA: (BHIOEpUTE 1Ba

x>

MIPaBWJIbHBIX OTBETA)

1.
X+4t=c,
2.
X—4t=c,
3.
X°+4t=c
5.
X* —4t=c,
OTtBeT:1,2.
Peurenne. [Ipsampie X +at =C, u X —al =C, sBisI0TCS XapaKTepUCTUKAMHE IS ypaBHCHHUS

2 2
. ou  ,0Uu
Koje0aHuil CTpYyHBI, ? —a = O rtorma mpu a=16, XxapaKTepUCTUKAMH SIBJISIFOTCS TUHUN

X+ 4t = Cu X— 4t = C,rme ¢;,C,- IpOU3BOJIbHBIC TIOCTOSHHbIC.

o°u o°u o°u du ,du

17. XapakTepucTUKaMu ypaBHEHUS PV - Xy +15 3y2 + o 3 =0 sBusrorcs cnemyromme
JUHUM: (BBIOEpUTE /1Ba IPABHIIbHBIX OTBETA)
1.

y+5X=¢

2.

y+3x=c,

3.

2X—-y=¢C,;

4.

X+2y=c,

OTtBer:1,2.

Pemenune. Xapakrepuctukamu TudGepeHInaIbHOT0 YpaBHEHUSI BTOPOTO MOPSIKA C TOCTOSTHHBIMU
KodppureHTaMu

2 2 2
aa u(x,y) +2b6 u(x,y) +Ca u(x,y)

ou(x,y) | ou(x, y))

=F y y f f
ox? OXoy oy? (. y,uxy) OX oy
[z _ ez
OyIyT JTUHUM yZMTaCX+C1,y=bb%X+C2,
ClIeI0BATELHO y:_4+ 56_15X+C1=—3X+C1 y:_4_ i'6_15X+C2=—5X+C2,

MMOJIyYUM y+5X=ClI/I y+3x:02

18. PaccmoTpumM 3agauy



2 2
0 u(>2<,t) :8 u()z(,t), O<x<l, t>0,
ot axl
s0.y=0, MUY o g<x<l,
X
ou(x,0
U(x,0) = 2, (X). gt ) — 4,(x), 120,

SIBnsroTCS T COOCTBEHHBIMU (PYHKIIUSAME COOTBETCTBYIOMICH 3amaun I1ITypma-JlyBuis
X"(x)+ A°X(x) =0, x e (0;1),
X (0) =0, X'(1) = 0.

cienyomue ¢ yHKIUH:
1.

) (57[]
SIn| — [ X
2l
2

s.in (57)x
3.

)
COS| — [X.;
2

4,

cos(57) X

OTtBer:1.

Pemenune. Paccmorpum 3amauy Lltypma-JlyBuis

{X”(x)+/12X(x):0, xe(0;1),

X(0)=0,X'(l)=0.
Pemenus >Toii 3a1a4u: X(X)=C10051X+C23inﬂ,x, X(O)=O<:>C1=O, X'(X)ZﬁCchSﬂ,X,
X'(|)=/1c:2cosz|:o:>/u:%H«:,kd:ﬂ:%:
Xk(x)zsinwx, k=0,12,... Torna mpu K =2= Xl(x):sin(z—fjx

19. PaccmoTpum 3anaqy

8U(X,t):azu(x't) O<x<l, t>0

ot ox*
<aU(01t):O’ 8U(I,t):0’ nggl’
OX OX

u(x,0)=g,(x), t=0.

SIBnsitOTCS M COOCTBEHHBIME (DYHKIUSIMH COOTBETCTBYIOIIEH 3anaun [ltypma-JlyBusms
X"(x)+ A°X(x) =0, x e (0;1),
X'(0) =0, X'(1) =0.

1.



cos(27)x
3.

) [27[)
SIn |_ X,
4,

) [Qﬂj
SIn| — | X
2l

Ortser:1.
Pemenune. Paccmorpum 3amauy Llrypma-Jlysuis

X"(x)+ A°X(x) =0, x e (0;1),
X'(0)=0,X'(l)=0.

Pemenus 3toii 3agaun: X (X) =C,cosAx+C,sin Ax,

X'(x)=—-AC,sin Ax+AC,cosAx, X'(0)=0<C, =0,

X'(|)=—/1C18inﬂ| =0=> Al =kr,keZ :>/1=k|—7z.:> Xk(X)ZCOSkI—ﬂX, k=0,1,2,... Torma

npu kK =2= Xl(x)zcos(zl—ﬂjx.

20. Ucnons3ys popmyny lanamOepa, ykazaTs pelIeHNE 3a/1a4H:

d%u - 452u (x.0) = si du(x,0) 0
F = ﬁ' uLx, = 51N X, At =
1.
i + 2t) — si — 2t
w(x,t) = sin(x ) —sin(x )
2
2.
1
u(x,t) = 3 (sin(x + 4t)
3.
u(x,t) = cos(x + 4t)
4.
1
u(x,t) = Ecos(x — 4t)
Ortser:1.
Pemenue 3amaun o Gpopmysie JJaaambepa MeeT BUJT
x —at) + o(x +at 1 xtat sin(x + 2t) — sin(x — 2t
Wi ) = @ ) + ¢ )-l——[ b(s)ds = ( ) ( )
2 2a),_, 2

21. YKaxuTe TUII JJIs CIICTYIOIIETO YpaBHEHUS (BBEIUTE MPOITYIIICHHOE CJIOBO):

o%u ou oy du .ou

~—6 +5—+ —3—=0-910 ypaBHeHue THIIA
OX oxoy  oy° oX oy

Pemenue. AuddepenunanbHoe ypaBHEHNE C YACTHBIMU MTPOU3BOIHBIMH, B CIIy4ae ABYX HE3aBUCHMBIX

NEPCMCHHBIX UMCCT BUL



2 2 2
a TUY)  op TUKY) | TUKY) _ gy v yx, y), MY UY),
OX OXoy oy OX oy
ou _ou _o0u ou _ou

> = + >+ — =0 - 9T0 ypaBHECHHE DIUIMIITUYECKOTO TUIIA, TaK KaK
OX oxoy  oy° oX oy
D=b? —ac:(—3)2 —1-5=9-5=4>0,3necs a=1, b=-4c=5,
OTtBer:

THIIEPOOINIECKOTO
runepOoIuIecKoe

22. VKaKuTe TUII ISl CIIEYIOIIErO ypaBHEHHs (BBEAKTE IPOIYIIEHHOE CIIOBO):
o o’u o ou ou
X——2 —y—+4y—-7x*—=0 - 510 ypasHenue TUIA

o Vaay oy ox

Pemenwue. AuddepeHnnanprHoe ypaBHEHUE C YaCTHBIMU IPOU3BOHBIMH, B CITy4ae JABYX HE3aBUCHUMBIX

MNEPECMCHHBIX UMCCT BU

2 2 2
aa u(x,y) +2b8 u(x,y) +Ca u(x,y)

ou(x,y) ou(x,
2 “Y) _E(x, y,u(x, y), (x,y) ou(x.y)y
OX OXoy oy OX oy
o%u o’u o« o u ,0u
X—— 2Xy - Y+t 4y— —7X*—— =0- 370 ypaBHeHHE TapabOINUECKOTO TUIA, TAaK KaK

% oxoy Coyr  ox
D=b’-ac=—xy—x(-y)=-Xxy+Xxy=0,3mecs a=X,b=—xy,c=-y,

Otser:
napaboIMYecKoro
napaboyinyeckoe

23. B pe3ynbTaTe pelieHust HauaabHO-KpaeBOM 3a1aun

fazu(x,t):az d2u(x,t) (0], t>0
o ac ST

u(0,t) =0, au(L’t)zo, t>0,

u(x,0) = 0,0, PED =gy, e[

METOJIOM pa3JieJieHus IepeMeHHbIX (MeTo10M Dypbe), T1Ie PENICHHE HaXOAT B BU/IE:
u(x,t) = X()T (1)

BO3HMKAET cienyromas 3anada lrypma-JInysuis:

1.
X"(X)+AX(x)=0, x[0;1],
{X’(O) =0,X'(l)=0.
2.
X"(X)+AX(x)=0, x[0;1],
{X(O) =0,X(l)=0,
3.



X"(X)+AX(x)=0, x[0;1],
{X’(O) =0,X(I)=0,
4.
X"(X)+AX(x)=0, x[0;1],
{X’(O) =0,X'(l)=0.
Otser:1.

24. Sdsnsercs au uncino A =0 cobcTBeHHBIM 3HaYeHneM 3anaun LTypma-JInyBuims:
X"(x)+AX(x)=0, xe[0;1],
X (0)=0,X (1) =0.

1.

HET
2.

na

Otser:1.

Pemenue. Paccmorpum 3amauy Lltypma-JlyBuinis

X"(x)+ 22X (x)=0, x e (0;1),
X (0) =0, X (1) =0.

Pemenns stoit sanamn: X (X)=C, cos Ax+C,sin Ax,

X (x)=C,cosAx+C,sinAx=0,X(0)=0<C, =0,

X (1)=C,cos Al +C,sinAl =0= Al =kz, ke Z :>/1:k|—”:>

Xk(x):sinkl—”x, k=0,12,... tornampu K=0= XO(X)ZSin(kI—ﬁjX

= (0 CrnenoBareiabHO
k=0

3a/1a4a He HMEET HETPUBUANBHBIX pemrenuii mpu A = 0.

25. PaccmoTtpum 3anauy

2 2
gult) _oUY gy oz ts0,
ot OX
s0.y=0, MY o o<x<n
X
ou(x,0
u(x,0) = @, (x), EBt ):(pl(x),tzo.

SBnstoTCs 1M COOCTBEHHBIMH (DYHKIUSMU COOTBETCTBYIOIIEH 3anaun Lltypma-JlyBumis
X"(x)+A°X(x)=0, xe(0;7),
X (0) =0, X'(1) =0.

byHKIUY:

1

Xj
2
3

N W

sin

sin(2x)



3%):
cos| =x |,
2

4,
cos(9x)

OrtBer:1.
Pemenue. Paccmorpum 3amauy ltypma-JlyBuiis

X"(x) +A°X(x) =0, xe(0;7),
{X(O)—O,X'(l)—o.

Pelenus 3ol 3anaumu: X(X)ZClCOSﬂ,X+CZSinﬂ,X, X(O)=O<:>C1=O, X'(X)ZﬁCchSﬂ,X,
2K +1:>

X’(I):/Iczcos/lzr:O:wI;z:%+k;z,keZ:>/I=

X, (X :sinwx,kzo,l,z...mma mpu K =1= X, (X)=sin Ex
k 2 1 2

26. PaccmoTtpum 3amauy
[au(x,t) _ d°u(x,t)
ox’

ot
auéO,t) _o ou(r,t) —0, 0<x<ur,
X

u(x,0) = g,(x), txz 0.

, O<x<m, t>0,

ABnsitoTcst 1 COOCTBEHHBIMHU (YHKITUSAMH COOTBETCTBYIOMIEH 3anayuu [typma-JlyBusis
X"(x) +A*X(x)=0, xe(0;7),
X'(0)=0, X'(x) =0.

GyHKLUY :
1.

cos(x)
2.

cos(5x)
3.

sin(37x)
4

o2

Ortser:1.
Pemenue. Paccmorpum 3amauy Lltypma-JlyBuis

X"(x) +A*X(x)=0, xe(0; ),
{X'(O) =0,X'(7) =0.

Pemenust atoif 3amaun: X (X) =C,cosAx+C,sin Ax,
X'(x)=-AC,sinAx+AC,cos Ax, X'(0)=0<C, =0,



X'(ﬁ)z—ﬂ,ClSinﬂ,ﬂzO:ﬂ,l =kr,keZ=>A=k= Xk(x):COSkX, k=0,12,... Torga
mpu k=1= Xl(X)=COS(X).

ou o’u
27. XapakTepucTUKaMu ypaBHEHUS ? — 258_ =0 SBIAIOTCS CIIEAYIONINE JINHUH. .. (BHIOEpUTE 1BA
X
MIPaBWJIbHBIX OTBETA)
Pemenue. [Ipampie X+ at = Cu X— at= C, SABJIAIOTCS XapaKTCPUCTUKAMU JJISl YPABHCHHS

ou , 0

KOJIeOaHWI CTPYHBI, 8’[_ —a”—— =0 rorga npu a=25, xapaKTEPUCTHKAMHU SIBJISIOTCS JINHUU

Ox?
X+5t=C u X—5t=C,rue ¢,,C,- n1poN3BOIBLHBIE OCTOSHHBIE.
1.
X+5t=c
2.
X—5t=c,
3.
X?+25t =,
4,
x*—5t’ =c,
OTtBer:1,2.

28. YKaxuTe TUIl ypaBHEHUS, K KOTOPOMY OTHOCHUTCS CIIEAYIOIINE ypaBHEHUE:!

VYpaBHeHHE KOeOaHUN CTPYHBI - 3TO YPABHEHHE ............... THIA :
1.
runepOoINIEecKOro
2.
napaboIMYecKoro
3.
IIUNTHYECKOTO
4.
cepuueckoro
Otser:1.
Pemenue. lnddepennnansuoe ypaBHEHHE ¢ YaCTHBIMH MPOU3BOIHBIMU, B CIIy4dae ABYX HE3aBUCUMBIX

TIepeMEeHHBIX (X,t) UMeeT BHI

o°u(x,t) ofu(x,t)  o%u(x,t) ou(x,t) 8u(x t), o o2
a —+2b = +C — =F(x,t,u(x,t a’— = f(xt
% oxdt ar U T )ax - )
- 3TO ypaBHEHUE THNEPGOTMYECKOTO THITA, TaK Kak D = b® —ac=0? —1(—8. )= a’ > 0,a=0.

29. YKaXuTe TUII YpaBHCHHA, K KOTOPOMY OTHOCUTCSA CICAYIOINUC YPABHCHUC!

VYpaBHEHHE TEIIONPOBOAHOCTH - 3TO YPABHEHUE .......... TUIA
1.

napaboIMYecKOro
2.

TUNIEPOOTMIECKOTO
3.

SJIIHUIITUYCCKOI'O



4.
cheprudecKoro
Otsert:1.

30. YcraHOBUTH COOTBETCTBUS B IOCTAaHOBKaX 3ajaun Kol 111 OCHOBHBIX ypaBHEHUN

MaTeMaTH4eCKON pU3NKU

olu(x,t) _,motu(xt) . N A2
T4z @ ZT_ f(x1, xel " >0, aux.t) —aZZ—8 u(>2<,t) =f(xt), xel", t>0,

2
1] o ENG 2.1 at o
u(x,0) =u,(x), au(ai,O) =u,(x), xeO". u(x,0) =u,(x), xell".

2 2
a“(Xt) 2Zau(“)_f(xt) xell" t>0,
3. = 4
au(x) _

X),X e oD
n p(X),x €

u(x,O):u (x), xell "

Au(X) = Z

A) HavasbHast 3a1[a11a JUIA BOJIHOBOI'O YPaBHEHHUSA

B) 3apava Komu a5 ypaBHEeHuUs TEMI00pOBOJHOCTH
C) 3amaua lupuxie g ypaBHenus Ilyaccona

D) Bropas xpaeBas 3agaua ais ypaBHeHus Jlamnaca

Pemenue.

azu(x)

2 n 52
0 u(’;’t) _azza u()z(’t) = f(x,t), xel", t>0,
X

Au(x)=0,x € D, 30eco Au(x) = Z

i=1

0°u(x)

ox?

YpaBHEHUE U HAYAJIbHBIE YCIOBUS = ' OIIPEAEIIAIOT

ou(x,0)

u(x,0) =u,(x), =u,(x), xeO".

Ha4aJIbHYIO 32J1a4y 111 BOJIHOBOT'O YPaBHEHUSI.
U _ e FUKD _ gy 1)yl 150,
VYpaBHEHUE 1 HaYaJIbHBIE YCIOBUS ot = OX
u(x,0)=u,(x), xell "
onpeaenstoT 3anauy Ko (HadyanpHyr0 3a/1a4y) A ypaBHEHUS TETIONPOBOIHOCTH.
Au(x)=0,xe D,
VYpaBHEHUE U TPAaHUYHBIE YCIOBUS au(x) _
on
OTIPEIEIISIOT BTOPYIO KPaeBYIo 3a/1auy aJisi ypaBHeHus Jlamaca.

@(x),xe D

Takum oOpa3om, mosydaum cooTBeTcTBUS: 1- A; 2-B; 4-D.
OtBet: 1- A; 2-B; 4-D.

o°u

31. YKaxure TUII YpaBHCHH, K KOTOPOMY OTHOCUTCS CICAYIOIMUC YPABHCHUC! F -

1.
rUnepooINIECKOro

2.
apaboInYecKoro

3.
AIIUNTUYECKOTO

4.
cheprudecKoro
OrtBer: 1.

o°u
a’—

Ox?

=0



Pemenwue. AuddepennnanbHoe ypaBHEHUE C YaCTHBIMU TPOU3BOTHBIMU, B CITydae ABYX HE3aBUCHUMBIX
MIEPEMEHHBIX (X,t) AMEET BUI
o’u(x,t ou(x,t)  ou(xt ou(x,t) ou(x,t
a (2 )+2b ( )+C (2 ) F( tU( t) ( ) ( )) 28l21
OX oxot ot OX ot " ox ot
- 9TO ypaBHEHHUE TUIIEePOOIHIECKOro THIIA, Tak Kak D = b®> —ac=0° —1(—8. ) =a’> 0,a=0.

= f(xt)

32. YkaxuTte TUN IS CIEAYIOLIEr0 ypaBHEHUS:

2 2

ox oy
1. runep6oIM4YECKOrO
2. napaboIn4ecKoro
3. BJUIUNITUYECKOTO
4. cpepuueckoro .
Otger: 1.
Pemenue. AuddepennnanbHoe ypaBHEHUE C YaCTHBIMU TPOU3BOIHBIMU, B CITydae ABYX HE3aBUCHUMBIX

MNEPECMCHHBIX UMCCT BU

2 2 2
a TUY) | op TUY) | OUKY) _ (g v y(x, y), MY QUKY),
OX OXoy oy OX oy
ou o ou  au
Xy — yw + e =0, (Xx>0,y>0) -»sr0 ypaBHenue rumep6OTMIECKOro THITA, TAK

ox oy

xax D(X,y) = (b(x, y))2 —a(x,y)-c(xy)=0"—x(-y)=xy >0, upu (x>0, y>0) 3mecs
a=x,b=0,c=-y

33. YKaxuTe THUII TSl CIIEAYIOIIET0 YpaBHEHUS (BBEIUTE MIPOITYIIIEHHOE CJIOBO):

o%u o%u o%u o u
——25 INnXx — cos? xay——cosx—zo

ox? OXdy

Pemenue. lnddepennnansuoe ypaBHEHHE C YaCTHBIMU TPOU3BOAHBIMH, B CITydae JBYX HE3aBUCUMBIX

NEPCMCHHBIX UMCCT BUL

a82U(x2, Y) o QU)o GZU(XZ, Y) _E(x y.u(x,y), MY u(xy),
OX oxoy oy OX oy




o%u . d4 , 0% ou
8_2 —2sinX oxdy —C0S" X— —COSX——= 0 - 510 ypaBHEHHUE IrHIIEPOOIMYECKOTO THITA, TAK KaK
X X

D(x,y) =(b(x, y))2 —a(x,y)-c(x,y) =(-sin x)2 -1 (—cos2 x) =1>0, 3pecs

a=1b=-sinx,c=—cos’*x

1.
runepOoINIEeCKOro

2.
napaboIMYECcKOro

3.
AIUTANITHYECKOTO

4.
chepuueckoro
Ortser: 1.

34. Kakue HauanbHbIe YCIOBUS HYXHO 331aTh B 3a1a4e Komu g ypaBHeHUs! CBOOOAHBIX KOJIeOaHUM
CTpyHBI. BbiOepuTe nmpaBUIIbHBINA OTBET.

1.

3Ha4YeHUs QYHKLIUU U ee [epPBOM MPOU3BOJHON 110 BpeMEHH B HayaJbHbI MOMEHT BpeMeHU t =0
2.

3Ha4YeHHe QYHKIUU B HAYaJIbHBIII MOMEHT BpeMeHH t =0

3.

3HaYeHHE MEePBOIl MPOU3BOIHON PYHKIIMM B HavaJIbHbIH MOMEHT BpeMeHH t = 0

4.

3Ha4YeHHe BTOPOI NMPOU3BOAHON QPyHKIIMM B HayaJbHBIH MOMEHT BpeMeHH t =0

Ortser: 1.

35. Kakue HauanbpHBIE YCIOBHS HYKHO 33JaTh B 3a7a4ye Ko 11 ypaBHEHUs TEIUIONPOBOAHOCTH.
BriOepute npaBuIIbHBINA OTBET.

1.

3HayeHue (PYHKIMH B HAYaJIbHBIM MOMEHT BpeMeHu t =0

2.

3HaueHUs! QYHKIMU U €€ MEepPBOil MPOU3BOIHOM 110 BpEMEHN B HadajabHbIH MOMEHT BpemeHH t =0
3.

3Ha4YeHHUe MEepBOM MPOM3BOIHON (PYHKIIMK B Ha4aJbHBIA MOMEHT BpeMeHH t =0

4.

3Ha4YeHHE BTOPOI NMPOU3BOAHON PYHKIIMM B HayalbHBIA MOMEHT BpemeHu t =0

OrtBert: 1.

Kputepum n wkanbl oueHMBaHuA 3agaHm ®OC:

1) 3agaHus 3akpbiToro Tnna (BbiI6op 0OAHOro BapuaHTa OTBeTa, BEPHO/HEBEPHO):

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

2) 3agaHuvsa 3akpbiToro TMna (MHOXeCTBEHHbIV BbIOop):

e 2 Ganna — yka3aHbl BCE BEPHbIE OTBEThI;
e (0 6annoB — ykasaH X0Ts 6bl OANH HEBEPHbI OTBET.



3) 3agaHusa 3akpbIToro Tuna (Ha CooTBETCTBUE):

e 2 banna — Bce COOTBETCTBMS onpeneneHbl BEPHO;
e 0 6bannoB — xoTs 6bl OAHO COMOCTaBIIEHNE onpeneneHo HeBepPHO.

4) 3agaHus OTKPbITOro TMna (KOPOTKUI TEKCT):

e 2 0anna — ykasaH BEPHbIN OTBET;
e (0 GannoB — ykasaH HEBEpPHbI OTBET.

5) 3agaHunsa oTKpbITOro T1na (YMcno):

e 2 0anna — ykasaH BEPHbIN OTBET;
e (0 GannoB — ykaszaH HEBEpPHbI OTBET.

3apaHua paspgena 20.3 peKOMeHAYHTCA K MUCNOMb30BaHUIO NpU MNpoBeAeHUn
ANarHoCTUYEeCKUX paboT C Lenbio OLEHKU OCTaTOYHbIX pe3yribTaToB OCBOEHUS OaHHOW
AUCLUNIINHBI (3HAHUW, YMEHUN, HAaBbIKOB).



