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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

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

1. Koa u HaumeHoBaHue HanpasneHusa nogrotoeku: 01.03.01 MaTtemaTuka

2. Mpodunb noarotoBku: OuddepeHumanbHble YPaBHEHUS, AMHAMUYECKUE CUCTEMbI U
onTumanbHoe ynpasfieHue

3. KBanudumkauunsa BbinyckHukKa: bakanaBp
4. dopma obyyeHusa: OyHas

5. Kachepgpa, oTBevarowasn 3a peanmsaumio gucumnnuibl: Kacdenpa ypaBHeHun B

YACTHbIX NPOU3BOAHbLIX U TEOPUN BEPOATHOCTEN

6. CoctaButenu nporpammbl: CaguukoB [aBen BanepbeBud, kKaHamaaTt oU3nKo-
MaTeMaTU4YeCcKUX HaykK, AOLUEHT

7. PekomeHpgoBaHa: Hay4yHo-meTogM4yecKMM COBETOM MaTemaTu4dyeckoro dakynbreTta
MpoTtokon Ne 0500-03 ot 24.03.2022

8. YueOHbIn roa: 2024/2025 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;

- paclmpeHue Hay4HOro 1 MaTemMaTMyecKoro Kpyrosopa.

3adayu y4yebHoOU OuCUUMIUHBbI:

- 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 y4ye6HOM AncuMnNNnHbI B cTpykType OOIT:

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

[Ana ycnewHoro OCBOEHUA  AUCUUMNMAWHBLI  HEOOXOOUMbI  3HAHUS U YMEHUS,
npuobpeTeHHble B pe3ynbTtate oby4yeHus No NpeaLecTBYOWNM U NapannensHo nsydyaembiMm
ANCUMNIIMHAM: MaTeMaTUYeCKUn aHanma, YHKUMOHAmbHbIA aHanmna, KOMMMEKCHbIN aHanus,
anddepeHumanbHble ypaBHEHUS!, YpaBHEHUS B YACTHbIX MPOU3BOAHbIX.

O6yvatowmnca pomkeH cBobogHO BnageTb MaTeMaTU4eCKMM aHanms3oMm, Teopuen
pagooB, Teopuen (YHKUMN KOMMIIEKCHOW NEPEMEHHON, 3feMeHTaMu JMHEWHOW anrebpsbl,
obnagaTtb NOSHLIMU 3HAHUAMM Kypca OObIKHOBEHHbIX AN depeHLManbHbIX YpaBHEHWA.

OuncumnnuHa saBnseTca npeawecTByOWEN A9 BCEX CheumnanbHbIX KypcoB, U3yyatowmx
3aJa4n maTemaTn4eckon Ousnku.

11. MnaHupyemMbie pe3ynbTaTbl O0y4YeHUsi MO AUcUUNNUHe/MoAyNio (3HaHWUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NIIaHUPYEeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenbHOM
nporpaMmmbl (KOMNeTEeHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kog HassaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 06y4eHNs
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 MHGOPMaLMK K peLleHnto 3aaau
3HaHUN ypaBHEHUN PUr3nKN
B YaCTHbIX BnageTb: npakTM4ecknm HaBbIKOM peLleHuns
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 sx3amMeH

13. TpyaoemkocTb No BMAam y4yebHom 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 NPoOMEXYTOYHOW aTTecTaunn 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
MaTtemaTnyeckorn Ou3nkm

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 AN NoNyorpaHU4eHHON 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 Kown gnsa
BOSTHOBOIO ypaBHEHUS

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

TeopeMa efMHCTBEHHOCTU pelleHus 3agadn Kowwm
ANs BONHOBOrO ypaBHeHusi. ®opmyna npeacTaBneHus
peweHuss 3agauv  Kowwm ans  HEOQHOPOAHOro
BOJIHOBOIO ypaBHeHWsl. 3ana3abiBaoLmii noTeHumarn.

14

3agauv ons ypaBHeHW
napabonunyeckoro Tmna

BbiBOg, ypaBHEHUA  pacnpocTpaHeHua Tenna B
N30TPONMHOM TBEPAOM TEene. YpaBHeHme
TENonpoBOAHOCTMW. MocTaHoBKa KpaeBblX 3apjad.
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
TENIonpPoOBOAHOCTMU.
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  pelleHuMin  HavarnbHOo-
3agaun Ansa ypaBHeHUN KpaeBbIX 3agay Ang nonyorpaHUyeHHON 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 BonHOBOro ypaBHeHusA. 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. [NocTaHoBKa 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
YypaBHEHUS TEM/IONPOBOLHOCTN.
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
TENnIonpPoOBOAHOCTMU.
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. MeToauyeckue ykasaHus Ansi oOyyarloWMXCA NO OCBOEHUIO AUCLUNMUHBLIL. B
npouecce npenogaBaHUs AMCLMMIMHBLI UCMONb3YHTCH TakMe Buabl yvyebHoW paboTbl, Kak

npakTnyeckmne 3aHATUA, a TaKXKe pa3lindHble BuUabl CaMOCTOSTESTbHON pa6OTbI

obyyvalolmxca. Ha nekuusx pacckasblBaeTcsl TeopeTMdeckuidi MaTepuan, Ha MpakTUYeCcKuUx
3aHATUAX peLuarTcs NpMMepPbI No TEOPETUYECKOMY MaTepuarny, NpoYUTaHHOMY Ha NeKUUsX.
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Mpn n3yveHum kypca «ononHutenbHble rMaebl Teopun napabonuyecknx n rmnepbonmyecknx
ypaBHeHUn» obyyarommcsa crnegyet BHMMATENbHO CriylwaTb M KOHCMEKTMpoBaTb MaTepwuan,
n3naraemMblii Ha ayguTOpPHbIX 3aHATMSX. [Nna ero noHMMaHust M KauyeCTBEHHOro YCBOEHMS
pekoMeHyeTcs crneytoLwas nocrneaoBaTenbHOCTb AENCTBUN.

1. lMocne kaxgon nekumn obyyarwmmca pekomeHagyeTca noapobHo pasobpaTb
NPOYMTaHHbIA TeopeTU4ecKUn MmaTtepuan, BblydnTb BCe onpefeneHns un  opMynnpoBKM
TeopeMm, pasobpaTb NpUMepsbl, peLleHHble Ha nekuuu. MNMepen cneaytolen nekuni obasatenbHo
NOBTOPUTbL MaTepuan npeablayLen nekumnmn.

2. lNepen npakTMyeckum 3aHATUEM 00s3aTeNnbHO MOBTOPUTH NEKLMOHHBIA MaTepuan.
[Mocne npakTUyeckoro 3aHATUA 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 NPUCYTCTBEHHBIV Yac npenogasaTtento.

3. MNpu nogroToBke K NPaKTUYECKUM 3aHATUAM MOBTOPUTH OCHOBHbIE NMOHATUS MO TEMam,
n3yunTb Npumepsbl. Pelwasn 3agaym, npeaBaputenbHO NOHATb, KAKOWM TEOPETUYECKMIA MaTepuan
HY)XHO Ucnornb3oBaTb. HameTuTb nnaH peweHusi, nonpoboBaTb Ha ero 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 KadegpanbHOM canTe
http//:www.kuchp.ru

OcBoeHve aucuunnuHbl  npegnornaraeT He TONbKo obs3aTernbHOE noceleHue
obyyvarLWnMCs ayauTOPHbIX 3aHATUN (NTEKUUIN U NPAKTUYECKNX 3aHATUN) N aKTUBHYIO paboTy Ha
HWX, HO Y CaMOCTOATENbHYI0 y4ebHYI0 OeATENbHOCTb B CEMECTpax, Ha KoTopyt oteoauTtca 40
4Yacos.

CamocTosTenbHas yyebHas AEeATEeNbHOCTb CTYOEHTOB no ancumnnuHe
«JdononHutenbHble rMNaBbl Teopuu napabonuyecknx u  rMNepbonnYecknx ypaBHEHUN»
npegnonaraet u3yvyeHWe pekoMeHOyeMoW npernofasaTernieM nutepatypbl Mo  Bonpocam
NEKLUMOHHbIX M MNPaKTUYeCKMX 3aHATUMK (NpyBEAEHbl BblllEe), CaMOCTOSITENbHOE 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 (poHTanbHoro. MNpu noarotoBke K NEKUMOHHBIM W
NPaKTUYECKUM 3aHATMAM O00y4YarLWMMCa BaXHO MOMHWUTb, YTO WX 3adadva, OTBeYyas Ha
OCHOBHbIE BOMPOCHI MNflaHa 3aHATUS U OOMNOMHUTENbHbLIE BOMPOCHI NpenogasaTtens, nokasaTb
CBOWM 3HaHMS U KPYro3op, YMEHWE forMyecku MocTpouTb OTBET, BriageHue mMaTtemMaTUyeckum
annapaTtoM U MHble KOMMYHUKATUBHbIE HaBbIKW, YMEHUE OTCTamBaTb CBOK NPOdECCUOHANBHYIO
nosmumio. B xoge ycTHOro onpoca BbISIBASKTCA geTanu, KOTOopble NO KakUM-TO MpuUyYnHamM
oKasanucb HefoCTaTOYHO OCMbICIIEHHbIMU CTYAEeHTaMMn B Xo4e y4eOHbIX 3aHATUIA. 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 BbinonHsemble CTygeHTaMuM CaMOCTOATENbHO 3afaHus (BbINOSIHEHME KOHTPOSIbHOW
paboTbl W [AOMalIHMX 3afaHuKn) nognexar nocreaywen npoBepke npenofasaTenem.
PesynbTtatbl Tekywmx artTecTauuin yyuTbiBalOTCA npenogasaTenieM npyv  NpoBeAeHUM
NPOMEXYTOYHOW aTTecTauumn (6 cemMecTp — aK3aMeH).

15. MNepeyeHb OCHOBHOM WU AONONHUTENILHOW NMUTepaTypbl, PeCypcoB WMHTEpPHET,

HeOGXOAMMbIX AnAa ocBOoeHusa ANCUUNINHLbI
a) OCHOBHag nuTeparypa:

Ne n/n MICTOYHMK
Caburtos K.b. YpaBHeHus matematundeckon pusmkm / K.b. Cadbutos. — M.: duamatnur, 2013. — 352 c.
1 Il «YHunBepcuTteTckas 6ubnumoTeka online»: anekTpoHHO-6ubnuoteyHasa cuctema.. — URL:
https://biblioclub.ru/index.php?page=book&id=275562




0) fononHUTeNnbHasa nuTeparypa:

Ne n/n McTOYHUK

Mywko A.B. OuddepeHumanbHble ypaBHEHNS C YaCTHLIMM NPOU3BOAHbIMU rMNepOOINYEcKoro n
napabonunyeckoro TMnoB: y4ebHo-meToamdeckoe nocodue / A.B. Inyuwko, E.A. JlornHoea, C.A.

1 TkauyeBa; BopoHexckuin rocyqapcTBeHHbI yHuBepcuTeT. — BopoHex: N3gaTensckuin 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. YpaBHeHus maTemaTudeckon counsnkm : yaebHuk / Bnagnmmnpos B.C., )KapuHos
B.B. — Mocksa : ®dnsmartnut, 2008 .— 400 c. — YpaBHeHMs MaTeMaTU4eckon nsnkm [ONeKTPOHHbIN
2 pecypc]: Yueb. ans Bysos. / Bnagnmnpos B.C, >KapuHos B.B. - 2-e usg., ctepeotun. - M. :
OUBMATIINT, 2008. — ISBN 5-9221-0310-7 .—
<URL:https://www.studentlibrary.ru/book/ISBN9785922103107.htmI>.

Bnagnmupoe B.C. C60pHMK 3a4ad No ypaBHEHUSIM MaTeMaTU4EeCKoOn PU3NKK © 3agadvHuK /
Bnagumumpos B.C., Muxainos B.I1., Muxannosa T.B., lWlabyHuH M.U. — Mockea : dnsmarnut, 2016
3 .— 520 c. — COBopHMK 3aga4 No ypaBHEHMAM MaTteMaTmnyieckon oumankm [QnekTpoHHbIN pecypc] /
Bnagumumpos B.C., Muxainos B.I1., Muxannosa T.B., WWabyHnH M.U. - M. : PUSMATIINT, 2016. —
ISBN 5-9221-1692-3 .— <URL:https://www.studentlibrary.ru/book/ISBN9785922116923.htm|>.
Mywko A.B. YpaBHeHUs1 maTemaTnyeckon pmsmku: ydeb. nocodbue / A.B. Inyuwko, A.. baes, A.C.

4 PsabeHko; BopoHex. roc. yH-T. — Boponex : ML BI'Y, 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 MHTepHET)*:

Ne n/n Pecypc
1 http://feqworld.ipmnet.ru — uHMepHem-nopmair, rNocesEHHbLIU ypasHEHUSIM U MemodaMm UX peuweHuUl
2 http://www.lib.vsu.ru - anekmpoHHbIU kamanoe SHE BI'Y
3 http://www.kuchp.ru — anekmpoHHbIU calim kagheOpbl ypasHeHuUl 8 YacmHbIX MPOU3800HbLIX U Meopuu
geposimHocmel, Ha KOmopoM pa3meuleHbl Memodudyeckue u3daHusi
4 https://edu.vsu.ru/ — obpasogamerbHbIl nopman « AnekmpoHHbIl yHugepcumem BI'Y»/LMC Moodle

16. NMepeyeHb y4eOHO-MeTOaNYECKOrO ob6ecnevyeHns AN CaMOCTOATENIbHOW PaboTbl

Ne n/n McTovHmK

Mywko A.B. OuddepeHumnansHblie ypaBHEHUS C YaCTHbIMU NPOM3BOAHBIMU rMNEPOONIMYECKOTO 1
napabonunyeckoro TMNoB: y4ebHo-meToamdeckoe nocobue / A.B. Mywko, E.A. JlornHoBa, 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.>

CneuwmanbHbi Kypc "YpaBHeHus runepbonmyeckoro 1 napabonuyeckoro TMnos" : y4ebHo-

2 mMeToamyeckoe nocobue ansa By3os / BopoHex. roc. yH-T; cocT.: A.B. mywko [n ap.] .— BopoHex : J10T1
BI'y, 2006 .— 63 c.— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/may07212.pdf>.

MeToa XxapakTepUCTUK peLUEHNsT yPaBHEHWUI C YaCTHbIMW NPOU3BOLAHbIMM BTOPOro nopsiaka : y4ebHo-

3 meToanyeckoe nocobue / coct. [1.B. Cagumkos .— BopoHex : U3gaTtenbckun gom BIY, 2017 .— 22 c.—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-81.pdf>

17. OOpasoBaTefnibHble TEXHONIOrMU, MUCNONib3yeMble nNpu peanusauum y4ebGHOM
ANCLUMNIINHBI, BKMOYasa AUCTaHUMOHHble oOOpa3oBaTenbHble TexHonoruu (OOT,
aneKkTpoHHoe oby4eHue (J0), cmewaHHOe 06y4eHue):

OucumnnvHa  MOXEeT  peann3oBbiBaTbCsi  C  MPUMEHEHWEM  OUCTAHUMOHHbIX
obpasoBaTenbHbIX TEXHONOrMM, HanpumMep, Ha nnatopme «ANEKTPOHHbIM yHUBepcuTeT BITY»
(https://edu.vsu.ru/course/view.php?id=26682).

MepeyeHb Heobxogmmoro nporpammHoro obecneyenusi: Microsoft Windows 10,
LibreOffice 6 (Writer (mekcmosnili npouyeccop), Calc (anekmpoHHble mabnuuyel), Impress
(npeseHmauyuu), Draw (eekmopHas epagpuka), Base (6asa OaHHbIX), Math (pedakmop
¢opmyrn)), MATLAB, Gimp, WinDjView, Foxit Reader, 7-Zip, Mozilla Firefox.

18. MaTepMaﬂbHO-TeXHM‘-IeCKOG obecneyeHne AUCLMUNIIUHLI:

CneuunanunsnpoBaHHas mebernb.

[Ana npoBedeHMst NEKUMOHHBIX W MPaKTUYECKUX 3aHATUA UCMNONb3YHTCA ayauTOpuM,
COOTBETCTBYHOLUNE AEWCTBYIOLMM CaHUTAPHO-TEXHUYECKMM HOPMam M MPOTMBOMOXAPHbLIM
npasunam.



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

MomeleHnss ana camocTosTenbHON paboTbl 0Oy4valoWMXCA OCHALLEHbl KOMMbIOTEPHOM
TEXHUKOW C BO3MOXHOCTbIO MNOAKMIOYEeHUs K ceTu Internet m obecnevyeHvem poctyna B
3NEKTPOHHYI0 MHOpMaLMOHHO-06pa3oBaTenbHyto cpeay BIY.

Mpn peanusaunun OUCLMNIMHBLI C MCMNOMb30BaHWEM [OUCTAHLMOHHOIO 0Opa3oBaHuUA
BO3MOXHbI JOMOSNHEHNST MaTepuanbHO-TEXHNYECKOro obecneyeHnsa ANCUUNIINHLI.

19. OueHou4HbIe cpeacTBa ANs NPOBeAEHUA TEKYLEN U NPOMEXYTOYHOM aTTecTaunm

MopsiAoK OUEeHKM OCBOEHMSI oObyvarwmmucss yd4ebGHOro matepuana onpepgensietcs
coaepkaHMeM crieayoLmx pasaenos ANCUUNINHDI:

HanmeHoBaHue WHankaTop(bl)
Ne KomneTteH
pasgena QUCUUNIvHbI BOCTMKEHNSA OueHouyHble cpeacTBa
n/n ums(n)
(mogyns) KOMMNeTEeHUMMN
MK-4.1
OcHoBHbIe 3aga4m
. MK-4.2
1. MaTeMaTU4EeCKON MK-4 [JomaliHne 3agaHus
MK-4.3
ur3mnKu
MK-4.1
3agayv ona ypaBHeHWN MK-4.2
2. rmnepGonMyYeckoro Tuna Mk-4 MK-4.3 Flomaukme sapans
MK-4.1
Bapgava Koww gnsa MK-4.2
3. BOMHOBOTO YPABHEH!S MK-4 nK-4.3 HdomawHne 3agaHus, KOHTponbHasa paboTa
MK-4.1
3agaum onsi ypaBHEHWI MK-4.2
4 napabonunyeckoro Tuna k-4 MK-4.3 Fomatunve sanatms
MK-4.1
3apgava Kowwn ans
MK-4.2
5. ypaBHeHust MK-4 AK-4.3 [JomaliHne 3aganus
TEennonpoBOAHOCTU ’
MpomexyTouyHasi aTTecTauus lMepeyeHb BOMPOCOB K 3K3aMeHY,
dopmMa KOHTpOns — _3K3aMeH MpakTnyeckoe 3agaHue, kypcoas paborta

20. TunoBble OLEHOYHble cpencTBa U MeToAMYEeCKMe MaTepuanbl, onpegensilowume
npoueaypbl OLeHUBaHUA

20.1. TekyWwM KOHTPOSb YyCreBaeMocTu

KoHTponb ycneBaemocTu No AUCUMMIIMHE OCYLLECTBNAETCS C MOMOLLbIO CNeay LM OLEeHOYHbIX
CPeAcCTB: JOMAaLUHME 3afaHus, KOHTpOrbHas paboTa.

JomaluHne 3agaHuns:
1. B kaxpgon obnactu, roe COXpaHsieTCs TUN ypaBHEHWs, NPUBECTU K KaHOHUYECKOMY BuUAOY

YpaBHEHUA:

1 u,-—2u,-3u,+u, =0;

2. 4, +4u, +u, —2u, =0;

3. u, +2u, —3u, +2u, +6u, =0;

4. u,—2u,+u, +au +pu, +cu=0;
5. y’u, —x°u,, =0;

6. 4y2uxx —ezxuw =0;



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

2. 3agaHua n3 yyebHo-metoamyeckoro nocobus: Mywko A.B. OuddepeHumnanbHble ypaBHEHNUS
C YaCTHbIMW NMPOU3BOAHBLIMU rMNepbonmMyeckoro n napabonuyeckoro TMNOB: y4ebHO-MeToaMYecKoe
nocobwue / A.B. Imywko, E.A. JlornHosa, C.A. TkayeBa; BopoHeXCKuIA rocyaapCTBEHHbIV YHUBEPCUTET. —
BopoHex: N3paTtenbckun gom BIy, 2019. — 80c., ctp. 77-78.

anMeprlﬁ nepe4vyeHb 3agaY AnA KOHTPOJbHbIX pa60T:
1./cnonb3ysa copmyny [anambepa, HaNTK peLleHne 3agadn:

22u 4@211 (1.0) = e=** ﬂu(I,U)_D
9tz Toaxz WWMYTE . T T

2. lMonyorpaHnyeHHasa CTpyHa, 3akpenneHHas B koHue X = 0, Bo3byxaeHa HavanbHbIM
OTKINOHEHNEM, OTNIMYHBIM OT HYNSA NULWb Ha MHTepsane (c,3c) n nverwmnm opmMy NOMaHoON ¢
BepLUMHaMM B TOYKax C, 2¢, 3¢ . [ocTpouTb Npodusib CTPYHbI B MOMEHTLI BpemeHn , t = 3,5 npu
c=1.

3. MonyorpaHnyeHHoOM CcTpyHe co cBOBOAHBIM KOHUOM X = 0 cooblieHa HavarbHas CKOpOCTb,
paBHas 2 Ha oTpeske [C,2C] n Hyn BHe 3Toro oTtpeska. [locTpouTb Npodurnb CTPYHblI B
MOMEHTbI BpemeHn t=3,5 npu c=1.

OnucaHune TexHonornu npoBeneHuns

[omaliHne 3agaHus, BbINOMNHAKTCSA obydarwmmcs B Xode caMocTosiTenbHoW paboTbl, Ha
NPaKkTUYEeCKUX 3aHATMAX MpenofaBaTenieM Npou3BOAUTCSA BblIOOpOYHas MnpoBepKka BbIMONTHEHWUS
AOMaLLHEero 3agaHus.

B xoge KoHTponbHOM paboTbl oby4vatowemyca Bblgaetca KM ¢ npaktudeckum nepeyHem
3afjaHuin 1 npegnaraeTca pewwnTb AaHHble 3agaHus. KoHTponbHas paboTta BknovaeT B cebs Tpu
3agaHus.

Tekywaa artrectaunsa no AUCUMNIIMHE C NPUMEHEHVMEM [OUCTAHUMOHHBLIX OBpasoBaTenbHbIX
TEXHOMNOMMN NPOBOAUTCSA B paMKax 3MEKTPOHHOro Kypca, pasmelieHHoro B OMOC (obpasoBaTenbHbIin
noprtan «ONeKTpoHHbI yHuBepcuteT BIY» (LMS Moodle, https://edu.vsu.ru/).

TpeboBaHue K BbINONHEHUIO 3agaHNN

Mpn Tekywem KOHTpPONe YpOBEHb OCBOEHUA  y4yebHOM  AnCuMnAMHBI W CTEneHb
chopMMPOBAHHOCTU KOoMneTeHuuu onpegensatTca oLeHKamm KOTIINYHOY, «XOPOLLOY,
«yO0BNETBOPUTENBHOY, «HEYAO0BNETBOPUTENBHO», KOTOPbIE (HOPMUPYIOTCA Creaytowmnm obpasom:

OueHkn Kputepum
OTNVYHO O6y4yatowuiicss NpaBUNbHO BLIMOMHUI BCE NPEANOXKEHHbIE 3a4aHus
Xopowo O6yyawuiicss NpaBUIbHO BIMOMHU ABa M3 TpeX NPEeANOXEHHbIX 3a4aHun.
Y[oBNeTBOPUTENBHO O6yyaWwnicss NpaBUNBHO BbIMOMHUI OJHO U3 TPEX NPeASIOKEHHbIX 3a4aHUN.
HeygoBnetBopuTtensHo OO0yvatonncsa He CNPaBUIICS HU C OGHMM U3 NPEeaJIOKEHHbIX 3a4aHNN.

20.2. NpomexyTo4yHan atrecTayus

lMpomexyToyHas artTectauna Mo AUMCUMMIMHE OCYLLECTBNSAETCA C MOMOLLbI0  Criegytowmx
OLIEHOYHbIX cpeacTs: cobecenoBaHme No Gunertam K ak3ameHy, KypcoBasi paboTa.

lMepeyeHb BONPOCOB K 9K3aMeHy:
BbiBog ypaBHeHus Janambepa

lMocTaHOBKa rpaHUYHbIX YCNOBUIA A5 CTPYHbI
lMpoaonbHble konebaHust ynpyroro CTepXHsi
'paHn4YHblEe yCNoBUSA AN CTEPXKHS
Knaccudmkaumsa ypaBHEHUI BTOPOro Nopsiaka.

aprwDdNE
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6. lMpvBegeHne K KaHOHWYECKOMY BUOY YpaBHEHUS BTOPOro nopsiaka C ABYMSI He3aBUCUMMbIMU
nepemMeHHbIMU. XapakTepUCTUKM

7. beckoHeyHas cTpyHa. Metoa [anambepa. 3ameHa nepemMeHHbix B ypaBHeHun [anambepa wn
npencraBneHne peLleHus

8. PeweHnne 3agaum Kowwnm gna ypaBHeHus [anambepa. [lpegcraBneHne  pelueHus,
€0VHCTBEHHOCTb PELLEHNsI U HenpepbiBHAas 3aBUCMMOCTb pPeLleHUs OT HavarnbHbIX AaHHbIX

9. [1Ba yacTHbIX criydas HavanbHbIX aHHbIX

10. NonyorpaHn4eHHasa cTpyHa. MeTog npoaosmKeHUn. JIeMMbl O HETHOM N HEYETHOM MPOLOSMKEHNAX
peLueHns

11. dopmynbl NpeacTaBneHnst peLleHnin HavyanbHO-KpaeBbIX 3a4ady 418 NonyorpaHUYeHHON CTPYHbI

12. YpaBHeHus runepbonuyeckoro tuna ¢ ABYMS He3aBUCMMbIMU nepemeHHbiMU. 3agada Koww,
NMoCTaHOBKa M CBEAEHUE K CUCTEME MHTErparibHbIX ypaBHEHWUI

13.Jlemma o dakTOpManbHOM CXOOMMOCTM UM CyLLeCTBOBaHMM pelweHna 3agadm Kowwn gn4d
rmnepbonmMyecKkoro ypaBHeH1s BTOPOro nopsigka

14. EANHCTBEHHOCTb pelueHuns 3agaymn Kowm gns runep6onmyeckoro ypaBHeHUs BTOPOro nopsigka

15. 3apgava lNypca. CBedeHne 3agaunm K CUCTEME WMHTErpanbHbIX ypaBHeHUN. CyllecTBOBaHUE U
€0VHCTBEHHOCTb peLLEHNs

16. BonHOBOe ypaBHeHue. Jlemma O npefcTaBneHun pelleHusi BONTHOBOrO ypaBHeHus. dopmyna
lMyaccoHa

17. HenpepbiBHast 3aBUCUMOCTb pelleHnst 3agadum Kowm ans BOMHOBOrO ypaBHEHWUsSI OT HadarnbHbIX
AaHHbIX

18. dopmyna npeacTaBneHusa peweHnsa 3agayun Kowm ans HEOAHOPOOHOrO BOJSTHOBOIO YpaBHEHMUS.
3anasgbiBaloLwwni noTeHumnan

19. BblBO4 YypaBHEHWs pacrnpoCTpaHeHUs Tenna B W3OTPOMHOM TBEPAOM Tene W NOCTaHOBKa
KpaeBblIX yCroOBUM

20.MNepBaga kpaeBas 3agada Ana ypaBHeHUsA TennonpoBogHocTu. MNocTtaHoBKka 3adaun. Teopema o
Makcumyme un MuHumyme. CneactBue O €AMHCTBEHHOCTU PELLUEHUS M ero HenpepbiBHON
3aBMCUMOCTU OT KpaeBblX YCNOBUI

21. PelieHne nepBon KpaeBow 3agaqv Anga ypaBHEHWUst TENNONPOBOAHOCTU B NPSMOYTrOfibHUKE

22. PelleHune nepBon KpaeBon 3afgayun Anisi HEOAHOPOAHOMO ypaBHEHNS TEMMONPOBOAHOCTH

23. 3agava Kowwm gnsa ypaBHeHMs TeNNONPOBOAHOCTU. EAMHCTBEHHOCTb peLLeHns

24. CyuwectBoBaHMe (opManbHOro pelleHus 3agadn Koww ans ypaBHEHUS TEnronpoBOAHOCTMW.
WuTterpan ®dypbe

25. MapgkocTb pelwweHnsa 3agayum Kowm ons ypaBHEHUS TENONPOBOAHOCTM

26. BbinonHeHne HavanbHbIX ycnosumn 3agaym Kowm ans ypaBHeHUS TENNONPOBOLHOCTM

27.HenpepbiBHaa 3aBUCMMOCTb pelleHns 3agadn Koww ansg ypaBHEHWSA TennonpoBOAHOCTM OT
HaYanbHbIX YCNOBUI

28. dranyecknii cMbicn PyHAAMEHTaNbHOroO peLleHnst ypaBHEHUSI TEMNONPOBOAHOCTH.

Mpumep KUM npomexyToyHoM aTTecTtaumm
1. BbiBoa ypaBHeHusa Janambepa
2. WNcnonb3sysa dopmyny Janambepa, HaUTK pelleHne 3agadn:
0%u 0%u . du(x,0) 0

- ’ JU - _xf
g7 g w0 =e ot

MpubnuantenbHaa TeMaTuka KypcoBbix paboT
PeuweHne HavyanbHO-KpaeBon 3agayu gns ypasHeHust [anambepa.
PelweHne BOMHOBOrO ypaBHEHUA Ha MOMYOrpaHUYEHHON MNPSAMOM  METOAOM  HEYEeTHOro
NPOAOIHKEHNS.
PelueHne BOHOBOro ypaBHEHWsI HA NOMyorpaHUYeHHON NPSIMO METOAOM YETHOro NPOAOIMKEHNS.
PelweHune 3agay gudy3moHHOro Tuna pasnuyHbIM1 METOAAMMN.



MeTog ceTok peweHnsa anddepeHumnanbHOro ypaBHeHNs rmnepdonnyeckoro tuna.
3apgava Pumana-I'mnebepTa ona nonynpocTpaHcTBa.
3apayda PumaHa-I'vnbbepTta ans ogHoOCBA3HOM obnacTu.
HaxoxgeHne pelwenunit 3agad ona guddepeHumanbHbiX YypaBHEHUI MeTogoM PumaHa.
WccnepoBaHue 3agad ang runepbonunyecknx ypaBHeHun metoqom dypee.
0. PeweHnne 3agaun Onsi BOSTHOBOrO YpPaBHEHWsI C MOMOLLBbIO COBPEMEHHbBIX MaTemMaTU4eCcKuX
nporpamm.
OnucaHue TexHONorMm NpoBeaeHns
MpomexyTouyHass  aTTecTaumss no  gucumnnuHe  «[ononHuTenbHble  rnaBbl  Teopuu
napabonmyecknx n runepbonuyeckmx ypaBHeHU» NPoOBOANTCS B hopMe aK3aMeHa, KypcoBou paboThbl.

Mo pelweHunio kKadheapbl OLEHKM 3a 3K3aMeH MOryT BbITb BbICTaBMNEHbl MO pe3ynbTaTtaM TeKyLlen
ycneBaemMocTn oby4yatoLlerocs B Te4YeHne cemecTpa, HO He paHee, YeM Ha 3aKNioYUTESNIbHOM 3aHATUN.
Ona atoro oby4varowemycs HeobXxoaMMO HanmMcaTb KOHTPOSbHYH paboTy Ha OUEHKY, OTINYHYK OT
OLEHKMN «HEeYAOBeTBOPUTENbHO», NOCETUTb He MeHee 80% 3aHATUIA, akTMBHO paboTaTb Ha 3aHATUNAX.
Mpn Hecornacum obyyvarowieroca eMy AaeTcd BO3MOXHOCTb MPONTU MPOMEXYTOYHYIO aTTecTaumio Ha
o6 MX OCHOBaHUSAX.

MpomexyToyHas aTTecTaums, kak NpaBmso, OCYLLIECTBISAETCS B KOHLIE CeEMeCTpa.

[MpomexyToyHas aTtTectaums no OUCUMMNIIMHE C MPUMEHEHWEM SNEKTPOHHOro 0byyeHus,
ONCTaHUMOHHLIX obpasoBaTtenbHbix TexHomnormn (ganee — 30, [OOT) npoBoguTcss B paMKkax
3NEKTPOHHOro Kypca, pasmellieHHoro B AMOC (obpasoBaTenbHbIN nopTan «ONEKTPOHHbIA yHUBEpCUTET
BI'Y» (LMS Moodle, https://edu.vsu.ru/).

O6yuvatowmecs, nNpoxoaswime MNPOMEXYTOYHYO aTtTtectaumtio ¢ npumeHennem LOT, OOMmKHbI
pacnonaratb TEXHNYECKUMU CPEeACTBaMM M NMporpamMmmMHbiM obecnevyeHnem, no3Bonsawmm obecneumnTb
npoueaypbl atrectaummn. OByyaroWmMnca caMocToATeENbHO obecnevnBaeT BbINOMIHEHWE HEOBXOAMMbIX
TeXHUYeckux TpeboBaHWA ANA MpPOBEAEHUS MNPOMEXYTOYHOM aTTectauMm C  MpUMEHEHUeEM
ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHOMOMMN.

MpeHTudukauma nmMyHOCTM oBy4varowerocs npu MpPOXOXAEHUM MPOMEXYTOYHOM aTTecTtaumm
obecneynBaeTca NOCPeACTBOM WUCMONb30BaHWS KaxabiM O0yyalowmMMcsa MHOMBUOYANbHOrO NOrnHa u
napons Npu BXxoae B JIMYHbIN KabunHeT, pa3melleHHbii B QMIOC obpasoBaTenbHOM opraHmM3aumm.

B xoge npoBegeHus atTtectaumm obyvawuwemycs HeobxoouMmo OTBETUTb Ha Bonpockl KM,
COCTOSILLLErO0 M3 OOHOr0 TEOPEeTUYEeCKOro BOMpOca M OAHOW 3adayun, M AOMOSHUTENbHbIE BOMPOCHI
3K3ameHaTopa.

Pesynbtatbl  Tekywewn artrectauuMm obydarlolerocs  yduTbiBaKlOTCS  NpU  NpoBeAEHUU
NPOMEXYTOYHON aTTecTtaumMm cnegylowmm obpaszom: obydvarowmecs, MNofnyvMBlLUME 3a KOHTPOJSIbHYHO
paboTy OLEHKYy «HEeydOBNEeTBOPUTENbHO» WU HE SABMBLUMECS Ha KOHTPONbHYK paboTy, nonyyatoT
AONOMHUTENbHOE NPaKTU4eckoe 3agaHue.

HanucaHue kypcoBon paboTbl OCyLLEeCTBNSETCA NOA4 PYKOBOACTBOM HAYYHOrO pPyKoOBOAUTENS
KakgbiM CTYLEHTOM MWHOMBMAYyanNbHO, 3aTeM NpoxoauT npoueaypa 3awuTbl KypcoBoW paboTbl Ha
kadbeape.

HBOoooNOoO

TpeboBaHUS K BbIMONHEHWIO 3aaHWI, LIKanbl U KPUTEPUN OLLEHUBaHUS.
CobecenoBaHue no buneTam K aK3aMeHy:

Kputepum oueHnBaHNst KOMNETEHLINI LLikana oueHok
O6yyatowuiics He BrageeT OCHOBaMu Yy4ebBHO-MporpamMMHOro martepwana, | «HeyaoBneTBopuTenbHO»
obHapyxwun npobenbl B 3HaHUSIX OCHOBHOIO y4ebHO-MporpaMMHOro marepuana,
OOMyCcTUN  MpuHUMNuanbHble OWwWWBKM B BbIMOMHEHWM  NPEeayCMOTPEHHbIX
nporpaMmon 3agaHui

OO6yvarowuinca  Bnageer  3HaAHWSIMUM  OCHOBHOIrO  y4yeBHO-nporpammMHoro | "YaoBrneTBOpUTEnbHO"
MaTepuana B obbeme, He0OXoaMMOM A11s AanbHenwen yyebbl n npeacTosien
paboTbl MO cneuuManbHOCTWM, CMpaBUIICA C  BbIMOMIHEHMEM  3adaHun,
NPeaycMOTPEHHbIX  MporpaMMor, 3HaKoM C  OCHOBHOW  nuTepaTypown,
pekomeHgoBaHHOM nporpammon. OueHka "yaoBrneTBOPUTENbHO" BbICTaBNAETCA
oby4yarowmmes, AONYCTMBLUMM MOrPELLHOCTM B OTBETE Ha 9K3aMeHe W Mpu
BbINOMHEHNN 3K3aMEHaUMOHHbIX 3ajaHui, Ho obrapalowmm HeobxoaMMbIMK
3HaHMAMW ANS MX YCTpaHeHWs nog pykoBoACTBOM npenogdasatens. OueHka
«YA0BIEeTBOPUTENbHO» BbICTABNSAETCH, €CNU CTYAEHT 3HaeT BCe onpeaeneHns u
POPMYNNPOBKM YTBEPKAEHWUIMA NO KOHTPOSIbHO-U3MEPUTENBHOMY MaTepuany.




O6y4yarowmmncs  MNOMHOCTbIO  BrageeT  3HaHMAMKM  y4eDHO-MpOorpaMMHOro
MaTepuana, YCnewlHO BbIMOMHW NMpefyCMOTPEHHbIE B MporpaMme 3ajaHus,
YCBOWUIT OCHOBHYIO §NMTeEpaTypy, PEKOMeHAOBaHHyt0 B nporpamme. OueHka
"xopowo" BbiCTaBndeTcs obydallmMMmcs, MoKa3aBlMM  CUCTeMaTU4eCKUin
XapakTep 3HaHWiA MO AWUCUMNIIMHE W CNOCOOHBIM K WX CaMOCTOSATENbHOMY
NPUMEHEHUIO B NpakTU4eckon aesatenbHOCcTU. OueHKa «XOpOoLlo» BbIiCTaBrsieTcst
oby4yatoLemycsi, ecnm oH NpaBWUilbHO U B MOSTHOM OGbeME OTBETUNT HE MEHee,
yeM Ha 75% BonpocoB buneta

"Xopowwo"

OueHka  «OTNUYHO»  BbICTaBnsieTcs  obyyalowmmcs,  OBHapPYXMBLUMM
BCECTOPOHHEE, cucTeMaTndeckoe u rnybokoe 3HaHue y4ebHO-nporpammHoro
matepuana, ymeHue CBOOOOHO BbINOMHATL 3adaHws, NpPefyCcMOTPEHHbIe
nporpammol,  YCBOMBLUMM  OCHOBHYIO  MporpaMmy W  3HakOMbIM  C
OOMNOMHUTENBbHOW  NUTEpaTypon, PeKOMeHAOBaHHOW nporpammon. OueHka
"OTNUYHO" BbICTaBnseTcs obyyaroLyMCs, YCBOMBLUMM B3aMMOCBS3b OCHOBHbIX
MOHATUA AUCUMNAWHBI B WX 3HavYeHWn Ans npuobpetaemont npodpeccun,
NPOSIBUBLLMM  TBOPYECKME CMNOCOBHOCTM B  MOHUMAHWUMK, W3MOXKEHUN U
ucnonb3oBaHuM  y4yebHo-nporpaMmHoro mMartepuana. OueHka  «OTAMYHO»
BbICTaBMseTCsH, ecnv oby4aoLnics B NONIHOM o6beme 1 NpaBuIibHO OTBETUI Ha
BCE BOMPOCHI KOHTPOJIbHO-N3MEPUTENbHOro MaTepuana

"OTnnyHo"

Kypcoeas pabora:

KpMTepVIVI OLlEHNBAHNSA KOMMNETEHLNN

LLlkana oueHok

ViccnegoBaHue  BbIMNOSMIHEHO CaMOCTOATENbHO, UMeeT HayLlHO-I'IpaKTVI‘-IeCKVIIZ
XapakTtep, CcoAepXut 3J1eMeHTbl HOBWU3HBbI; o6yqarou.|,|/||7|c;| nokasan 3HaHune
TeopeTndeckoro martepumana no paCCManI/IBaeMOIZ npoGneme, ycnewHo
npuMmeHunn TeopeTuvyeckme 3HaHuAa Ona pelleHuda NnocTaBreHHOMN nepea HUM
3agadun; matepuan nnaraetcd roraMmoTHO, NNOrmM4Ho, nocrnegoBaTtesibHo.

OTnn4Ho

ViccnegoBaHue BbINOMHEHO C OGOMbLIOA O0NEN CaMOCTOSATENbHOCTU, WUMeEET
Hay‘-leIVI Xapakrtep; 06yqarou.|,vu7|c;| nokasalsl 3HaHne TeopeTn4eckoro matepumana
no paCCManMBaeMOVI npo6neme, npuMeHeHne TeopeTU4YeCKmnx 3HaHU Onsa
pelweHuna nocTaBiEHHON nepen HMUM 3adadvun Bbi3Balio HEKOTOPbIE 3aTpyAHEHUA;
MaTtepuan He Bcerga nsnaraetcqd nocrnegoBsartesibHO, JIOTM4HO.

XopoLuo

WccneposaHve He cogepXMT 3NeMeHTOB HOBU3HbI; 0by4valomMincs He B NOSHOW
Mepe BrageeT TeopeTuyeckMM martepuarnioMm fno paccmaTtpusBaemMon npobnewme,
NPMMEHEeHe TEeOpPeTMYECKUX 3HaHWW ONS pelleHWs MOCTaBNEeHHOW nepea HUM
3aJaym BbI3blBaET 3HAYUTENbHbIE 3aTPYAHEHWS; MaTepuan He Bcerga uanaraetcs
nocnegoBaTenibHO, NIOrMYHO.

YaoBneTBOpUTENbHO

Pabota He ypoBneTBopsieT TpeGoBaHWAM, NpeabsiBNsAEeMbIM K OUeHKam
«yOOBMNETBOPUTENBHOY, XOPOLLOY», KOTIINYHOY.

Heyﬂ,OBJ'IeTBOpVITeJ'IbHO

20.3 ®doHA OUEHOYHbIX cpeacTB C(POPMMPOBAHHOCTM KOMMNETEHUUU CTYOEeHTOB,

pekoMeHAyeMbIM ANA NpoBeAeHNUsA OUarHocTM4eckux pador

MK-4 CnocobHoCTb K onpedeneHunio Lenen n 3agad npoBOAMMbBIX MCCIefoBaHWA, 3HAHWE OTEYECTBEHHOIO U
MeXOyHapOAHOro onbita B 06MnacTu 3HaHWMIN ypaBHEHWI B YacCTHbIX MPOM3BOAHbLIX M YPaBHEHUA MaTtemaTuyecKon

U3NKM, YMEHME NCMOSBb30BaTh OTEYECTBEHHBIN U MEXAYHAPOAHLIN ONbIT B AaHHOW 06nacTu 3agad

MK-4.1 MMprMeHseT 3HaHUsE OTEYECTBEHHOIO M MEXOYHapOAHOro OnbiTa B 06MacTy 3HaHUW ypaBHEHUA B YACTHbIX

NPOU3BOAHbIX N YypaBHEHUN MaTeMaTU4eCcKon On3nKu

MK-4.2 AHanuavpyeT u BHeApsieT OTEYECTBEHHbIA U MeXAYHapOaHbI ONbIT B JaHHOW obnacty 3agav

MK-4.3 CDopMMpyeT nepapxmo OCHOBHbIX N BTOPOCTENEHHbIX uenen n 3agad B UCCrnenoBaHuUsX, NpoOBOANMBIX B

obracTn ypaBHEHMIN B YaCTHbIX MPOU3BOAHbBIX M YpaBHEHNA MaTeMaTUYeCKon Pr3nku

3HaTb: MeToabl U cpeacTea aHanu3a u 0606LLEeHNs 0TeYECTBEHHOTO M MEXAYHapPOAHOro OnbiTa, NNaHNpPoBaHUsA U
opraHusaumMn uccrieqoBaHWin UM pas3paboTok, NPOBeOeHUs SKCMEPUMEHTOB M HaGniogeHWn B COOTBETCTBYHOLLEN

obnacTtu nccnegoBaHui.

YMeThb: NPUMEHATb MeTOodbl aHanms3a HayHHO-TeXHMHeCKOVI I/IHQ)OpMaLI,I/II/I K peleHunto 3agay

Bnagetb: npakTn4eCkKMM HaBblIKOM pelleHnA 3adadyY B unccnegoBaHuUdAx, NpoBOAUMbLIX B obnactu ypaBHeHMVI B

YaCTHbIX MPOU3BOAHbBIX U YpaBHEHUI MaTeEMaTUYECKon pusnkm




o%u o4

1. Xapakrepuctukamu ypaBHeHHs —- —3—— =0 sBisOTCS cieayromue JMHUN: (BbIOSpHTE [BA

o> ox?

IIPABUJIbHBIX OTBETA)
1. x++/3t=¢
2. x—/3t=c,
3. X2 +3t=c
4. X2 —+f3t=c,
OtBeT:1,2
Pemrenne. [Ipampie X +at =C, u X —al =C, sBis0TCS XapaKTepUCTUKAMHE IS yPaBHEHHUS

2 2
. ou ,0Uu
Koje0aHuil CTpYHBI, ? —a = 0 rtorma mpu a=3, XapaKTEPUCTUKAMHU SBJISIOTCS TUHUH

X+ \/5'[ =Cu X— \/gt =C,rae C;,C,- IPOU3BOJIbHBIC IIOCTOSHHBIC.

o°u ., o°u _0u _ou .ou
2. XapaKkTepucTHKaMd  ypaBHEHUs > —2 —3—+2 +
OX oxoy oy OX oy
CIICAYIOIINE JINHUY:
(BpIOCpHUTE ABA IPABUIIHLHBIX OTBETA)

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

3. Xapakrepuctukamu U HepeHIHATFHOTO YPABHEHUSI BTOPOTO MOPSIKA C TOCTOSTHHBIMH
KodppunreHTaMu

LU Y) | o OU(XY) +062U(x2, y) au(x,y) au(x y))

% oxdy oy =Py uben =5 oy
[z _ o fn
OyIyT JTUHUM yth_bTaCX+Cl,y=bb%X+C2,

CIEI0BATENbHO Y =

— 11_1(_3) x+C =x+C y:_l_ 11_1(_3) x+C, ==3x+C,,

nonyduM Y — X =¢Cu y+3x:c2

4. PaccmotpuM 3anagy

(A2 2
au(z(,t):azau(z(,t), O<x<I, t>0,
ot - ?x
u0.)=0, MY o o<x<r,
Zx.0)
u(x,
U(X,O):(pO(X), T=(01(X),t20.

ABnstoTCs 1 COOCTBEHHBIMH (DYHKITUSAMH COOTBETCTBYIoMIEeH 3anauun [ typma-JlyBumins hyHkmmm:
1.

6 =0  sBusrorcs



sin 27z

ol Z)s
2.
(
3.

4.
cos(97)x

Otser:1.
Pemenue. Paccmorpum 3amauy Ltypma-JlyBuimis

{X”(x)+12X(x)=0, xe(0;1),

X (0) =0, X'(1) =0.
Pemenns stoit sanamn: X (X)=C,cosAx+C,sinAx, X(0)=0<C, =0, X'(x)=AC,cosAx,
2k +1
X’(I):/iczcosﬂl:0:>/1I=%+kﬂ,keZ:>/1:%:>

2k +1) 7

Xk(x):sin(Tx,

k=0,12,... torna npu kK =1= Xl(X)zsin(z—TJX

5. Pacemotpum 3amauy
ou(xt) _ ¥ o%u(x,t)

ot ox’
u@.n o Y o goxel

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

., O0<x<lI, t>0,

SBnstroTcs 1 cOOCTBEHHBIMU (QYHKIUSAMU CcOOTBeTCTBYIOLIEH 3aaaun [typma-JlyBumisa pyHkuuu:
1.

)

Orser:1.
Pemenne. Paccmorpum 3anauy Ilrypma-Jlysuimns

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



Pemmenus 5Toii 3anaun: X (X) =C,cosAx+C,sin Ax,
X'(x)=—-AC,sin Ax+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. BBeaure npomyieHHoe coBO: (GyHKIUN

_ ( 7(2k + D)X

sin| ——————
2

[Itypma-JInyBuimis:

] ,rne K=0,1,2,... spnsrorcs (GyHKIMAMU CIEAYIOIIEH 3a1a49u

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

OTBeT:

COOCTBEHHBIMU

CcOOCTBEHHEBIE

7. IlpooimkuTe MpeIoKeHHE: 3a1a4a Uit U PepeHIInaIbHOTO YpaBHEHHUS C YaCTHBIMH

MIPOU3BOIHBIMYU U 33JIaHHBIM HaYaJIbHBIM YCIIOBUEM:

ou ,0%u.

- = a _2’

ot OX

u|t=0 =U, (X)

HA3bIBACTCS: HAYAIILHOW 3ajaueil Uil ypaBHEHUS THIIA.

—0< X<, t>0

OrBer:
1apaboJInYecKoro

S.HpOI[OJ'DKI/ITe MPpEAJIOKCHUC: 3aaYda JJId I[I/I(i)(l)epeHLII/IaJ'IBHOFO YpaBHCHUA C YaCTHBIMU

MPONU3BOJAHBIMU U 3aJaHHBIM HAYaJIbHBIM YCIIOBUCM!

o°u o°u
—=a’"—; —0<X<mn,t>0
ot OX

ou
U|t=0 =Up(X); —|  =U(x).

t=0

HAa3bIBACTCS: HAYAJIBHOM 3a7a4eil 1Jisl ypaBHEHUS THIIA.
OTBerT:
rUnepOoINIEeCKOro
TETTOTIPOBOTHOCTH

9.Pemenue 3anaun Ko 111 0JHOPOIHOTO YPaBHEHHUSI TEIIONMPOBOIHOCTH
ou ,d%
—=a —
ot OX
1.

(—oo <X< oo) IIpY HaYaJIbHOM YCJIOBUH U|t:0 =U, (X) HAMEET BU. ..



(&%)

1 7 2
u(xt) =—— [u,(&e ** d¢
2a~/7t 7
2.
1 7 ~(E-x)?
u(xt) = [ u (O de
43’z 2.
3.
(&%)
u(x,t) = J_ j (& “ d&;
4.
1 o0 _(6-x)
u(t) === [ (&) = d¢
2\ 7t =,
Orser:1.
Pemenue. Pemenne 3amaun Komm as1st 0JHOPOAHOTO ypaBHEHUS TEIUIONPOBOIHOCTH C HEHYJIEBBIM
_(Ex)°
HAYaIBLHBIM ycioBueM umeet Bu: U(X,t) = I U, (£)e 2t de.
10. YcTaHOBUTH COOTBETCTBUS B TaOJIUIIE:
1. YpaBuenue TemnonpoBoaHOCTU (AU (Y3UH) MOKET OBITH MPEICTABICHO A) ou 22 ou 0
B BUJIE ot x
2. YpaBHenue Jlamnaca MOXeT OBITh NPE/ICTABIECHO B BUJIE ou ¥ 02
B) — - =
a2
3 BosiHOBOE ypaBHEHUE MOXKET ObITh MIPEJCTABICHO B BUJIE 0)
0'u 0w o'u_
2t o2 ™
ox?  oy?  az®
o°u _, o
ot OX
ou L, o .
Pemenue. YpaBHenue ? —-a ? =0 oaT10 ypaBHEHUs KoJIeOaHUIi CTPYHBI (BOTHOBOE YPaBHECHUE).
X
ou , 0%
YpaBHeHHe — —a 8_ =0 9T0 ypaBHEHHS TEIUTOMPOBOAHOCTH (AU Py3HN).
X
2 2 2
YpaBHEeHHE 0 LZJ + ou >+ 8 =0 oro ypaBHenwue Jlaruiaca.
x> oy’ oz’
Takum o6pazom, momyuum cooTBeTcTBus: 1- B; 2-C; 3-D.
Otser:
1- B; 2-C; 3-D.
10. Ucnonb3ys dpopmyny Janambepa, HallTH pelicHUE 3aa4uu:
0%u 2%u du(x, 0
=9——, ul(x,0)=0, ¥ = COSX

a2~ 9x? at




1.
sin(x + 3t) — sin(x — 3t)

] t —
u(x,t) c
2.
1
u(x,t) = g(sin(x + 3t)
3.
u(x,t) = cos(x + 3t)
4.
(6,0 == 3
ul(x,t —Ecos(x — 3t)
Ortser:1.
Pemenne. ®opmymna pemenus 3anaun (hopmyna Jlanambepa) umeer Bu
x—at) + ¢(x+at) 1 [ sin(x 4 3t) — sin(x — 3t
() = o( ) + ¢ )+_f b(s)ds — ( ) ( )
2 2a ), , 6

11. YKaxkuTe THI IS CIIEAYIOUIEr0 YpaBHEHUs (BBEIUTE MIPOIIYLIEHHOE CIIOBO):
o’ .o 0 _ou _ou
-2 +

5 -3—+2 6 =0-9T0 ypaBHEHHE THIIA.
OX oxoy oy OX
OtBet:
TUIEpOOIMYECKOTO.

Pemenue. I[I/I(I)(bepeHHI/IaJIBHoe YpaBHCHHC C YaCTHBIMHA ITPOU3BOJHBIMH, B CIIydd€ IBYX HC3aBUCUMBIX

MNEPEMCHHBIX UMCCT BU/I

N 8ZU(X2, Y) o 0U(xY) 8ZU(X2, y) au(x,y) au(x, y))
oX OXOY oy

OX oy
o%u 262u o%u 6u+ ou

> -3+ 6 = 0 - 3T0 ypaBHEHHUE TUIIEPOOTMIECKOTO TUIIA, TAK KaK
OX oxoy oy OX

D=b2—aC=(—1)2—1(—3)=1+3=4>0,3I[eCL a=1b=-1c=-3,

=FXxy.u(xy),

12. YkaxuTte TUI JJIs CIIEAYIOIIETO ypaBHEHUs (BBEIUTE MPOMYIIEHHOE CIO0BO):

ou . o ., 0U ou
2—2 —8sin Xﬁ +8sin® X— —3c0SX— =0 - 310 ypaBHenue THIIA.
X

Otser:
apaboInYecKoro

napaboIMYeCcKHit

Pemienue. I[I/I(I)(I)CPCHLII/IEUIBHOC YpaBHCHUC C YaCTHBIMU IMTPOU3BOJAHBIMHU, B CJIY4aC ABYX HC3aBUCHUMBIX

MEPEMEHHBIX UMCET BU

2 2 2
a8 u(x,y) +2b8 u(x,y) +C8 U(x2, y)

ou(x,y) ou(x, y))
Ox? OX3y oy ’

OX oy

=FXxy,u(xy),




o%u o ., ol ou
2— —8sinx —8sIN“ X— —3¢0S X— =0 - 910 ypaBHenue napaGomyecKoro Tuma, Tak
ox? OXoy

xax 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. Ykaxkute THUII ISl CIIEAYIOIIETO YPaBHEHUS (BBEIUTE MPOITYIIIEHHOE CIIOBO):

ITycts 3anano nuddepeHmaibHoe ypaBHEHHE:

a(x,y)° (y)+2b( %) (ayy)+c(x,y)%:F(X,y,u(x,y),au(éxx,y)pu(ayx,y))

u semmmunna D(X,, Y, ) = (b( ,y))z—a(x,y)-c( ,Y,) > 0. Torza B Touxe (X,,Y,) 310
X0 Yo X0 Yo 0 Yo Xos Yo

yYpaBHEHUE THIIA.

OTtBeT:
TUIEePOOITNIECKOrO

rUnepOoOINYECKHM
14. Yxaxurte TUN 171 CIEAYIOLIET0 ypaBHEHUS (BBEAUTE MIPOIYILIEHHOE CI0BO):

[Tycts 3anano nuddepeHimanibHoe ypaBHEHHE:

d%u(x,y) o%u(x, y) o’u(x,y) au(x,y) ou(x,y)
a(X1 y)T + Zb(X, y)W + C(X! y)T - F(X7 y,U(X, y)’ ox ) ay )

n semmanna D(Xy, Y, ) = (0(X,, Y,))? —a(Xy, V,) - €(X,, Y,) =0. Torza B rouxe (X,,Y,) 510
X0+ Yo X0+ Yo 0 Yo 0 Yo 0 Yo

YpaBHCHHC THIIA.

Otser:
1apaboJInYecKoro

napaboIMyYecKuit

15. Ilycts 3agano nuddepeHuanbHoe ypaBHeHNE (BBEIUTE MPOMYIIIEHHOE YHCIOBOE 3HAYCHHE):

a(x, y)% + 2b(X, y)% +c(X, y)w =F(x, y,u(x, ), au(a);l y) ’ au(ayx’ y))
Y BEJIMYMHA D(XO, yo) = (b(XO, yo))2 — a(xo, yo) . C(XO’ yo)

Huddepennnansaoe ypaBHeHUE OyIeT TapadOIMYECKUM B TOUKE (X, Y,) €Clu

DX, Yo)=__?
Otsert:0.
ou ,.ou
16. XapakTepucTUKaMu ypaBHEHHUSI 8’[_ _168_ =0 sBasrOTCA ClIeMyrONIME THHUA: (BHIOCpHUTE Ba
X

MPaBUIILHBIX OTBETA)
1.



X+4t=c,
2.

X—4t =c,
3.

X +4t=c

5.

x*—4t=c,
OrtBer:1,2.

Pemenue. [Ipampie X+ at = Cu X— at= C, ABJIAIOTCS XapaKTCPUCTUKAMU /ISl YPABHCHHS

. ou , 0
KosieGanmi CTpyHbl, —-—a° — =0 Torsa npu a=16, XapaKTePUCTUKAMH SBJISIOTCS JIMHHU
ot OX
X+4t=Cc u X—4t=C,rme ¢,c,- NPOU3BONBHBIE IOCTOSHHbIE.

o°u o°u o’u ou _L0u

17. XapakTepuCTUKaMU ypaBHEHUS PV X0y +15 Y + x 3 =0 sBusrorcs cnenyomue
JTUHUU: (BBIOEPUTE JIBA MMPABUILHBIX OTBETA)
1.

y+5X=¢

2.

y+3X=c,

3.

2X—-Yy=¢C,;

4.

X+2y=c,

OtBeT:1,2.

Pemenue. Xapakrepuctukamu JudQepeHnaIbHOro ypaBHEH!sT BTOPOro MOpsiAKa ¢ HOCTOSHHBIMU
ko3¢ duLreHTaMu

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

o*u(x, o’u(x, o%u(x,
a 6(x2 y) +2b 8>((8yy) +C a(yz Y _ F(x y,u(x,y), Y Y
/2 [\2
OyayT TMHUU yzmTaCx+cl,y=bbTacx+C2,
CIIEIOBATENBHO Y = 4 ;:6_15 X+C =-3x+C, y= 4= i'6_15 Xx+C,=-5x+C,,

nonyunm Y +9X=cn Y+3X=c,

18. PaccmoTpum 3anaqy

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,O):(DO(X), MZ(OAX),tZO.




SIBnsitoTCs T COOCTBEHHBIMU (PYHKIIUSIMH COOTBETCTBYIoLIEH 3anaun L typma-JlyBumns
X"(x)+ 22X (x)=0, x e (0;1),
X (0)=0,X'(1) =0.

cnenyromue GyHKINM:
1.

) (57[}
SIn| — | X
2l
2.

sin(57)x
3.

)
COS| — |X;
2

4.

cos(57)x

OtBer:1.

Pemenune. 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,cosAx+C,sinAx, X(0)=0«<C, =0, X'(x)=AC,cosAx,

X’(I):ACZCOSZI:O:/II=%+kﬂ,k6231:%

X,k =0,1,2,... torna npu K =2 = Xl(X)zsin(SZ—T)X

—

Xk(x):sinM

19. PaccMoTpum 3amauy

ou(x,t) du(xt)
o ox

6u(0,t):O’ 8u(|,t):0’ 0<x<l,

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

., O0<x<lI, t>0,

ABnstoTCs 1 COOCTBEHHBIMH (YHKITUSMH COOTBETCTBYIoMIEeH 3anauu [typma-JlyBusms
{x "(x)+ A*X (x) =0, x e (0;1),

X'(0) =0, X'(1) = 0.
1.

5
COS |_ X
2.

cos(27)x
3.

)



4.

) [Qﬂj
SIN| — | X
2l

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

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

Pemenus >roif 3amaun: 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 =2= Xl(x)zcos(zl—ﬂjx.

20. Ucnons3ys popmyny anamOepa, yka3aTh pelIeHUE 3a/1a4H:

d%u - 452u (x.0) = si du(x,0) 0
F = ﬁ' uLx, = 51N X, At =
1.
w(x,t) = sin(x + 2t) — sin(x — 2t)
2
2.
1
u(x,t) = E(sin(x + 4t)
3.
u(x,t) = cos(x + 4t)
4.

1
u(x,t) = Ecos(x — 4t)

OTBer:1.

Pemenue 3anaun o popmyne [lanambepa umeer Buj

px —at) +g(x+at) 1

xtat
u(x,t) = > -I—EL_M Y(s)ds =

sin(x + 2t) — sin(x — 2t)
2

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

ou _ou _ou ou _ou
~—6 +5—+—-3

OX oxoy  oy° oX oy

Pemenue. lnddepennnansuoe ypaBHEHHE ¢ YaCTHBIMHU MIPOU3BOJIHBIMH, B CITy4Yae ABYX HE3aBUCHMBIX

=0-9T0 ypaBHEeHHUE TUIA

NEPCMCHHBIX UMCCT BU

2 2 2
29 U(x2, Y)  opdulxy) 0 U(x2, y) _ F (X, y.u(x, y),au(x, y),GU(x, y))
OX OXoy oy OX oy
2 2 2
61;_68u +58l:+8u_36u
OX oxoy  oy° oX oy
D:b2—aC:(—3)2—1‘5:9—5:4>0,3HCCL a=1b=-4c=5,

OTBeT:

= O - OTO YpaBHCHHUC SJUIUIITUYICCKOTO THIIA, TaAK KaK




rUnepOoINIecKOro
runepOoImIecKoe

22. YKaxuTe TUI I cnez[y}omero ypaBHEHUs! (BBEUTE POIYIEHHOE CIIOBO):
o’u o’u o’u 2 ou
xZd _ox Xy —y—+ y——7 —— =0 —»3T10 ypaBHeHHE THIIA

X2 oxay oy

Pemenue. AuddepennnanbHoe ypaBHEHHE C YaCTHBIMU TPOM3BOIHBIMU, B Clydae ABYX HE3aBUCHUMBIX

IEPEMEHHBIX UMCET BU

2 2 2
29 U(xz, Y) o 0uxy) 0 U(XZ, y) CE(xy.u(x.Y), au(x,y) GU(X y))
OX OXoy oy OX oy
2 2 2
Xa— —2Xy ou _,ou + 4y8_u —7x? ou = 0- 510 ypaBHeHHUE MapabOINYECKOrO TUIIA, TAK KaK

D=b’-ac=-xy—x(-y)=-Xy+xy=0,31ec a=X,b=—xy,c=-y,

Orser:
napaboIMYECcKOro
napabonrueckoe

23. B pe3ynbTaTe pelieHus HauaabHO-KpaeBoi 3a1a4n

82u(x,t):a2 oux) xe[0;1],t>0
ot? oxt T ’

u(0,t) =0, a”(' Y_o, t>0,

u(x,0) = g, (x), au(x, 0)_¢1(x), x [0:1]

MCTOAOM pa3ACICHUS IICPEMECHHBIX (MCTOI[OM CDpre), rAC pCHICHUC HAXOAAT B BUIC:
u(x,t) = XMxT()

BO3HUKAaET cienyromas 3anava lrypma-Jlnysumis:

X”(x)+/1X(x) 0, x[0;1],
X(O) 0,X'(l)=0.

X (0)=0,X (1) =0,

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

{X”(x)+/1X(x) 0, xe[0;1],
{X(O) 0,X(1) =0,

X”(x)+/1X(x) 0, x[0;1],
X'(0)=0,X'(l)=0.
OTtger:1.

24. SIpnsercsa mu uncno A =0 cobcrBeHHBIM 3HaueHHeM 3a1a4u LITypMa-JInyBumms:



X"(x)+AX(x) =0, xe[0;1],
X(0)=0,X(l)=0.
1.

HET
2.

na

Otser:1.

Pemenue. Paccmorpum 3amauy Hltypma-JlyBrinis

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

Pemenns sroit 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,... tornanpu K=0= XO(X)ZSin(kI—ﬁjX

=0 CnenoBaTenbHO
k=0

3aJa4a He UMeeT HeTpuBHaNbHbIX pemenuii mpu A =0,

25. Pacemotpum 3anauy

2 2
0 u(>2<,t) :8 u()z(,t), O<x<um, t>0,
ot OX
s0.y=0, MY o o<x<n
X
ou(x,0
U(x,0) = 2, (X). Eﬁ)=%umza

SIBnstoTCS I COOCTBEHHBIMU (PYHKIMSAMH COOTBETCTBYMoMLIEH 3anaun [ typma-JlyBumis
X"(x) +A°X(x)=0, xe(0;7),
X(0)=0,X'(l)=0.
GyHKIUH:
1.
sin( xj

2
sin(2x)
3.

cos4( «J:

cos(9x)
Ortser:1.
Pemenue. Paccmorpum 3amauy lltypma-JlyBuiis

N W

N ol



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

Permienus 3Toii 3agaun: 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
“ 2 ' 2

26. PaccmoTtpum 3amauy
ou(x,t)  d’u(x,t)

OX?
ou(r,t)

, O<x<m, t>0,

ot
ou(0,t) _

0,
OX

=0, 0<x<r,
OX
u(x,0)=g,(x), t=0.

SIBnsitoTCs T COOCTBEHHBIMU (PYHKIIUSIME COOTBETCTBYIOMIEH 3anaun LTypma-JlyBums
X"(x) +A*X(x)=0, xe(0;7),
X'(0)=0, X'() =0.
byHKIHIH :
1.
cos(x)
2.
cos(5x)
3.
sin(37x)
4

ol

Otser:1.
Pemenune. Paccmotpum 3amauy Lltypma-JlyBuis

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

Pemennsa otoit sanamn: X (X)=C, cos Ax+C,sin Ax,

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

X'(7)==AC;sinAr=0= Al =kz, ke Z= A=k = X, (x)=coskx, k=0,1,2,... torna
mpu K=1= Xl(X) =COS(X).

27. XapaKTepuUCTUKaMU YpaBHEHUS @ - 25@ =0 SBIAIOTCS CIIEAYIONINE JINHUH. .. (BHIOEpUTE 1BA

ot? x>

MPaBUIILHBIX OTBETA)



Pemenue. [Ipampie X+ at = Cu X— at= C, SABJISAIOTCS XapaKTCPUCTUKAMU JIJISl YPABHCHHS

. ou , 0
KoJ1e0aHuil CTpYyHBI, ? —a y =0 rorma npu a=25, xapaKTEPUCTHKAMHU SIBJISIOTCS JINHUH
X+5t=C u X—-5t=C,rue ¢,,C,- nIpoNU3BOIBbHBIE 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 OTHOCUTCS CIEAYIOIINE YPaBHECHUE:

VYpaBHeHHE KOeOaHUN CTPYHBI - 3TO YPABHEHHE ............... THIA :
1.
runepOoINIECcKOro
2.
napaboIMyecKoro
3.
IIUITUYECKOTO
4.
cepuueckoro
Otser:1.
Pemenue. lnddepennnansuoe ypaBHEHHE ¢ YaCTHBIMHU MIPOU3BOJIHBIMU, B CITy4ae ABYX HE3aBUCHUMBIX

TIepeMEHHBIX (X,t) UMeeT BHI

2 2 2
2D 5 FUKY | XY U by o' 20U gy

x> oxot ot~ ox? ot?

- 3TO ypaBHEHUE TUNEPOOTMYECKOrO THITA, TaK Kak D = b® —ac=0? —1(—8.2) =a’> 0,a=0.

= F(x,t,u(x,t),

29. YKaXuTe TUII YpaBHCHHA, K KOTOPOMY OTHOCUTCS CICAYIOIMUC YPABHCHUC!

VYpaBHeHHE TEIIONPOBOAHOCTH - 3TO YPABHEHUE .......... TUIA
1.
napaboIMYecKOro
2.
rUnepOoINIEeCKOro
3.
AITUNITHIECKOTO
4.
chepuIecKkoro
Ortser:1.

30. YcTaHOBUTH COOTBETCTBHS B IOCTAaHOBKAaX 3afaun Ko /i OCHOBHBIX ypaBHEHUN
MaTreMaTu4ecKou Pu3nku



o’u(x,t)  _,o%u(x,t) " h A2
— 5 -aty — == f(xt), xel ", t>0, uXt) 2xn0UGE) o i 10
1] @ TR 2o L e T fDixeln 0,

u(x,0) =u,(x), u(x,0) =u,(x), xed". u(x,0) =u,(x), xel "

i=1 aXi

82
; aZU(X t) 2282U(X t)_ f(x,t), xell " t>0, . Au(x) =0,x € D, 30eco Au(x) = Z u(x)
. =1 .

au(x) _

u(x,O):u (%), XGUn. p

Au(X) = Z

A) HavanbHas 3anaqa JUIsl BOJIHOBOT'O YPaBHEHUS

B) 3apava Komu a5 ypaBHeHuUs TENI0IPOBOIHOCTH
C) 3amaua lupuxie g ypaBHeHus Ilyaccona

D) Bropas xpaeBas 3agaua ais ypaBHeHus Jlamnaca

Pemenue.

»(X),x e oD

azu(x)

2 n 2
TUY _pex0@ g(f’t) = F(xt), xel ", t>0,
YpaBHEHUE U HAYAJIBHBIE YCIOBUS = X OIIPEAEIIAIOT
u(x,0) =u,(x), u(x,0) =u,(x), xeO".

Ha4YaJIbHYIO 3aaa4y JJIs1 BOJTHOBOI'O YpaBHCHUAA.

n 2
MY 23 TV _ gy 1y xeli, t50,
YpaBHEHME U HAYAIbHBIE YCIOBUA ot i OX;
u(x,0)=u,(x), xell "

OIIPECACIIAIOT 3aa1y Komn (Ha‘laJ'ILHYIO 3aﬂaqy) IJI1 YpaBHCHUSA TCIIJIOIIPOBOAHOCTH.

Au(x)=0,xe D,
YpaBHEHHE U TPAaHUYHBIE YCIOBUS
P P Y 82(X) ¢(X),xeadD
n

OIIpEIeNIAI0T BTOPYIO KPAeBYIo 3a1auy AJis ypaBHeHus Jlamnaca.

Takum oOpazom, mosyaum cooTBeTcTBUsS: 1- A; 2-B; 4-D.
Otet: 1- A; 2-B; 4-D.

2 2

31. Ykaxure TUIl ypaBHEHHUS, K KOTOPOMY OTHOCHUTCS CIIEYIOIINE YpaBHEHUE: gt_lj ~a’ % =0

1.
rUNepOoOINIECKOrO

2.
apaboInYecKoro

3.
AITUNITHIECKOTO

4.
chepudIecKkoro
Orter: 1.
Pemenue. lnddepennnansaoe ypaBHEHHE ¢ YaCTHBIMHU TPOU3BOJIHBIMH, B CTy4Yae ABYX HE3aBUCHUMBIX

MIEPEMEHHBIX (X,t) AMEET BUJI



o°u(x,t) ou(x,t)  o%u(x,t) ou(x,t) 8u(x t), o o2
a 2 +2b "2 +C 2 = F(x,t,u(x,t a’ =f(xt
oK oxét LA )58 o 1)
- 9TO ypaBHEHHUE TUIIEePOOTHIECKOro THIIA, Tak Kak D = b®> —ac=0° —1(—8. ) =a’> 0,a=0.

32. YkaxuTte TUN IS CIEAYIOLEr0 ypaBHEHUS:

2 2

ox oy
1. runepOoOITMIECKOTO
2. napaboIn4ecKoro
3. BJUIUNITUYECKOTO
4. cpepuueckoro .
Otger: 1.

Pemenue. I[I/I(I)(bepeHL[I/IaJIBHoe YpaBHCHUC C YaCTHBIMU ITPOU3BOJAHBIMHU, B CJIIY4aC ABYX HC3aBUCHUMBIX

MNEPEMCHHBIX UMCCT BU

2 2 2
29 U(xz, Y) o 0uxy) .0 U(xz, y) CE(xy.U(x.Y), au(x,y) GU(X y))
OX OXOY oy OX oy
ou o ou  au
X——Y— + ———1=0, (x>0,y>0) - 510 ypaBHeHue runepOGOINIECKOr0 THIIA, TAK
OX oy 2\ 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. YkaxkuTe TUI JUJIS CIEAYIONETO YpaBHEHUS (BBSIUTE MIPOIYIIEHHOE CII0BO):

o°u o°u d%u o u

——Zsmx —0s® X—; —CosX— =0
ox? OXoy oy

Pemenue. lnddepennnansaoe ypaBHEHHE ¢ YaCTHBIMH MIPOU3BOJIHBIMU, B CITy4ae ABYX HE3aBUCHUMBIX

NEPCMCHHBIX UMCCT BU

2 2 2
aa u(x,y) o°u(x,y) +C8 u(x,y)

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

+2b =F X, Y,U(X,Y), )
ox? OXoy oy? (. y.u(x.y) OX oy
o°u o°u o°u o u
7 2sinx - COS X—2 — CO0SX—— =0 - 510 ypaBHEHHE rMIIEPOOIUYECKOTO THIIA, TAK KaK
OX oxoy

D(x, y) =(b(x, y)) —a(x,y)-c(x, y) =(-sinx)’ —1(-cos*x) =1> 0, 3xces

a=1b=-sinx, c=—cos’x

1.
rUnepOoINIecKOro



2.
mapaboIUIECKOTO

3.
AIUTUIITUYECKOTO

4.
cheprudecKoro
Otger: 1.

34. Kakue HauanbHbIe YCIOBUS HYXKHO 331aTh B 3a1a4e Komm amst ypaBHeHUs! CBOOOIHBIX KOJIeOaHUI
CTpyHbl. BbiOepuTe npaBuiIbHBINA OTBET.

1.

3Ha4YeHUs1 GYHKIUU U €€ MEePBOM MPOU3BOIHOM 110 BpEMEHH B HaYaJbHBIH MOMEHT BpemeHu t =0
2.

3Ha4YeHue (QYHKUUHU B HaYaJIbHbIII MOMEHT BpeMeHH t =0

3.

3HAa4YCHUE TIEPBOM MPOU3BOIHON (YHKIIMM B Ha4aJbHBI MOMEHT BpeMeHH t =0

4,

3HAa4YeHUE BTOPOI MPOM3BOAHON (PYHKIIMKM B HaYaJIbHBIA MOMEHT BpeMeHu t =0

Ortser: 1.

35. Kakue HavanbpHbIE yCIIOBUS HYXKHO 3aJ1aTh B 3afade Komm Ui ypaBHEHHs TEIUIONPOBOAHOCTH.
Br16epute npaBUIbHBINA OTBET.

1.

3Ha4YeHue (QYHKUUHU B Ha4YaJIbHbIII MOMEHT BpeMeHH t =0

2.

3HaYeHUs QYHKIMU U €€ MEepPBOil MPOU3BOIHOI 110 BpEMEHN B HadajabHbIM MOMEHT BpemeHH t =0
3.

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

4.

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

OrtBer: 1.

Kputepum n wkanbl oueHnBaHua 3agaHm ®0OC:

1) 3agaHusa 3akpbiToro T1na (BbIbOP 04HOro BapuaHTa oTBeTa, BEPHO/HEBEPHO):

e 1 6ann — yka3aH BepHbI OTBET;
e (0 6annoB — yka3aH HEBEPHbIN OTBET.

2) 3agaHusa 3akpbiToro TMna (MHOXeCcTBEeHHbIV BbIOop):

e 2 Ganna — ykasaHbl BCe BepHble OTBETbI;
e 0 6annoB — ykasaH xoTsi 6bl OAVH HEBEPHbIN OTBET.

3) 3agaHuns 3akpbIToro Tuna (Ha CooTBETCTBMUE):

e 2 Gbanna — Bce COOTBETCTBUSI ONpPeAeNeHbl BEPHO;
¢ 0 6annoB — xoTa 66l OOHO COMOCTaBMNEHNE ONpeaeneHo HEBEPHO.

4) 3agaHusg oTKpbITOro TMna (KOPOTKUIM TEKCT):

e 2 Banna — ykasaH BEpHbIN OTBET;
e (0 GannoB — yka3zaH HEBEpPHbI OTBET.



5) 3apgaHusa oTKpbITOro TMna (4Mcrno):

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

3apaHua paspgena 20.3 peKOMeHAYWTCA K MCNOMb30BaHUMIO NpU NpoBeAeHUn
ANarHoCTUYeCKUX paboT C Lenbio OLEHKM OCTaTOYHbIX pe3yribTaToOB OCBOEHUS AaHHOW
ANCLUNIINHBI (3HAHUW, YMEHUIN, HAaBbIKOB).



