MMNMHOBPHAYKN POCCUA
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEIMO O5PA30OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

W.0. 3aBeaytoLlero kacpenpomn
YpaBHEHUN B YACTHbIX MPON3BOAHbIX
N TEOPUN BEPOATHOCTEN

A A.C. PabeHko

26.03.2025

PABOYASA NPOrPAMMA YYEBHOW AUCLUMUNIUHBI
51.0.23 MeTton ®dypbe

1. Koa u HaumeHoBaHue HanpasneHus nogrotosku: 01.03.01 MaTtemaTuka

2. NMpodunb noarotoBkn: AucpdepeHumanbHble ypaBHEHUSA, AUHAMUYECKUE CUCTEMbI U
onTUMarnbHoe ynpaBrieHue

3. Ksanudumkauunsa BbinyckHuka: bakanaBp

4. dopma obyuyeHusa: OyHasn

5. Kacheppa, oTBevarowasn 3a peanusaumio gaucuunnuibl: Kacdeapa ypaBHeHUM B HaCTHbIX
NPOU3BOAHbLIX U TEOPUN BEPOSATHOCTEM MaTeMaTUyeckKoro ¢pakynbreTa

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

7. PexkomeHpoBaHa: Hay4yHo-meTOAMYECKMM COBETOM MaTtemaTuyeckoro cpakynbreTa
18.03.2025 NMpoTokon Ne 0500-03



8. YuebHbIn roa: 2027/2028 CewmecTp(bl):_6

9.llenn u 3apa4u y4eb6HON AUCLMNIINHBI

Llenn nayyenns ancumnnmHbi:

- BblpaboTaTb CMOCOOHOCTb MNPUMMEHATb yHOAMEHTanbHble 3HaHWSA, MOSyYeHHble B Xoae
n3yvyeHns Kypca YpaBHEHUA C YaCTHbIMW MPOM3BOAHBIMU U APYrMX MaTeEMaTUYECKMX U eCTEeCTBEHHO-
Hay4HbIX KypCOB [OJ19 OCBOEHWsI OCHOB MeTOAda pelleHus 3agadvy ans ypaBHEHUMM C  YacTHbIMU
NPOM3BOAHBIMU C MOMOLLBIO UX Pa3NOXEHUN B psabl N0 COOCTBEHHBbIM (DYHKLMAM;

- MOHMMaTb U POpPMYyNMPOBaTb OCHOBHbIE NMpobnembl U Mogenu, uccnegyemole B kypce YUl n
pewaTtb UX ¢ MOMOLLbIO METOAA, M3BECTHOrO Nog HasBaHusMn «MeToa pasgeneHnst NEPEMEHHbIX» UMK
«MeTtog Pypbev;

- aHanuaupoBaTb U npumeHATb Meton Pypbe B npakTMke MOCTPOEHWUS pelleHuin 3agjad ans
YpaBHEHWI C YaCTHbIMU NPOM3BOAHBIMM PA3NTNYHbLIX TUMOB C NOMOLLbIO MX Pa3noXeHns B paabl Pypbe.

3agaun y4ebHOM OUCLNMNINHBI;

- n3y4yeHne metoga dypbe nNpu peLleHnmn KpaeBbix 3agay runepbonmnyeckoro, napabonnyeckoro n
ANNUNTUYECKOro TUMOB

- NonyyYeHne HaBbIKOB UCMONb3oBaHMUs MeToda Pypbe Ana peleHust 3agady NnpodeccnoHanbHoM
HanpaBnNeHHOCTM Ha OCHOBE TEOPETUYECKNX 3HAHWMA.

10. MecTo y4ye6HOM AnucUUNNUHbI B cTpykType OOI:

OucumnnnHa «Metog dypbe» oTHocuTcst kK Bnoky 1 Ob6ssatenbHo 4actu, T.e. sBNsieTcs
obsa3aTenbHOM AUCLMNIMHON ANst 3yvyeHust oby4varoLmmMmcs.

[ns eé ycnewHoro oCcBOEHUA HeobXOAMMbl 3HaHWUS U yMeHUs, nNpuobpeTeHHble B pe3ynbraTe
obyyeHnss No npegwecTBYOWUM OUCUMNIIMHAM: MaTeMaTUYeCKUn aHanm3, KOMMMEKCHbIN aHanus,
YHKLMOHanNbHbIN aHanus, guddepeHumanbHble ypaBHEHNS.

CTtynoeHT pomkeH cBob6oAHO BNafgeTb MaTeMaTU4eckuMm aHanusoMm, Teopuen psaoB, Teopuen
YHKLMA KOMMNIIEKCHOW NEPeMEHHON, areMeHTamMmn NMHenHon anrebpbl, 0bnagatbe NOMHBIMU 3HAHUAMMN
Kypca 06bIKHOBEHHbIX AnddepeHUmanbHbIX YpaBHEHUIN, 3HAHUSIMW Teopumn MHTerpanos Jlebera, Teopumn
©aHaxoBbIX U TMNb6EPTOBLIX MPOCTPAHCTB.

3HaHMe MeTOAOB MOCTPOEHNS PEeLIeHU C MOMOLLBIO pasaeneHnus NepeMeHHbIX ANa HavanbHbIX,
KpaeBbIX M HayanbHO-KpaeBblX 3a4ay A5 YpaBHEHMI C YaCTHbIMW MPOM3BOAHLIMU ABNAeTCs 6a30BbiM
npu U3y4eHUN MaTemaTU4ecKMx MoAenen pasnuyHbiX U3NYECKUX, XUMUYECKUX, Bnonorndeckmx,
coumarnbHbIX npoueccoB. Kpome TOro, MOCTpOEHWe peleHui 3afad ans ypaBHEHUS C Y4aCTHbIMU
NPOV3BOAHBIMU C NMOMOLLIbIO Pa3NNYHOro BMAa pSAgoB MO COBCTBEHHBIM (PYHKLMAM SBNAETCA OTAENbHbIM
COBPEMEHHbBIM AHAaMUYECKN Pa3BUBaIOLLMMCS pasfenom MmaTemMaTUYeCcKon HayKku.

OucumnnnHa gaBnseTcsa npeawecTByowen ansa  Kypcos: YucneHHble wmetoabl, MeTogbl
ONTUMM3aLMIA 1 BCEX CreumnanbHbIX KypcoB, N3yYaloLmx 3agadym MaTeMaTU4eckon pusmku.

11. MnaHupyemble pe3ynbTaTbl OO0y4YeHUs MO AucCUUNIUHe/MoAaynio (3HaHUA, yMeHuUs,
HaBblKM), COOTHECEHHble C nflaHUpyeMbiMU pe3yribTaTaMM OCBOEHMA obpa3oBaTenbHOMN
nporpaMmmbl (KOMNEeTeHUMAMU) U MHOAUKATOPaMM UX [OCTUXKEHURA:

Kog HasBaHve Koga( WHankaTop(bl) lMnaHpyemble pesynbtaTbl 06y4yeHus
KOMMeTeHuunn bl)
OrnK CnocobeH OrK- MNpumeHsaeT 3HaTb: KOHUeNTyanbHble OCHOBbI METOOO0B
-1 NPUMEHATb 11 6a3oBble 3HaHWSA, | pelweHns 3agad B npegMeTHonm obnactu;
dyHOaMeHTanbHble NoNTyYeHHble B Knaccudpukaumio ypaBHEHUA B  4YaCTHbIX
3HaHus, obnactu NPON3BOAHbIX; OCHOBHbIE meToabl
Nofy4eHHble B MaTemMaTUYeckux | gokasaTenbcTBa MaTeMaTU4EeCKNX
obnactu n (Mnn) yTBEPXOAEHUN
MaTeMaTU4EeCKnX n €CTEeCTBEHHbIX
(Mnn) ecTecTBEHHbIX HayK YMeTb: dopmynmpoBaTtb NOCTaHOBKM
HaykK, n OCHOBHbIX 3afay MaTemMaTudeckon uankm,
MCcnonb3oBaTb UX B opmynupoBatb M [oOKa3bliBaTb TeopeMbl
npodeccnoHarnbHom CyLLeCcTBOBaHUS, €VNHCTBEHHOCTMH,
OeaTensLHOCTU KOPPEKTHOM  MOCTaHOBKW  3afjady  ang
YPaBHEHWA C YacCTHbIMU MNPOU3BOLHLIMMU,
JOKasblBaTb TEOpeMbl CXOOUMOCTU pPsAoB




dypbe, npeAcTaBnNaoLLNX peLueHus
COOTBETCTBYHOLLMX 3agay

Brnagetb:  TeopeTuMyeckumy  noAaxonamu
pelleHnto 3a4ay Ha COBCTBEHHbIE peLleHus
ANs  KpaeBblX, HauvamnbHbIX, HayanbHO-

KpaeBbIX 3aay Ans ypaBHEHUA B 4acCTHbIX
NMPOU3BOAHbLIX, MOAENVPYIOLMX pPasfnyHble

HaBblkM Bblbopa
MEeTOA0B peLleHuns
3agad
npodoeccmnoHarbH
oW AeATenbHOCTH
Ha OCHoBe
TEopeTUYECKNX
3HaHUN

npoueccsl; HaBblkaMu paboThbl B
WH(POPMALMOHHBIX U BbIMUCIIUTENbHbIX
cucTemax
Or1K- OuennBaet n CnocobeH nayyaTb n TBOPYECKN
1.2 dopmynupyet NCNonNb30BaTb COBPEMEHHYIO 3apybexHyo n
aKkTyanbHble U OTEeYeCTBEHHYy0 nuTepatypy B obnactu
3Ha4MMble YpaBHEHWI B YaCTHbIX MPOU3BOAHBIX, 0bLune
npobnemol ¢ OpMbl 3aKOHOMEPHOCTUN TEOPUN YPaBHEHNI
dyHOAAMEHTarNbHO | C YaCTHbIMM NPOU3BOSHBIMU
N MaTtemaTuku
YMeTb: rpamoTHO " npaBUNbHO
npeacraBnsaTb CBOW pesynbTaTtbl B BuAe
MaTemMaTU4eckomn cTaTbMm, pyKonucw,
pedepaTta
Bnapetsb: NCTOYHNKaMWU MHd opMaLmn,
HaBblkamMn  paboTbl C  nMTepaTypowu,
MHAOPMAaLIMOHHBIMWU CUCTEMaMMU
OrlK- AHanuaupyet u 3HaTb: MeToabl MOCTPOEHNS peLLeHnA 3a4au
1.3. npumeHsieT AN ypaBHEHWI C YaCTHbIMU NMPOU3BOAHbLIMM

C NoMoLblo pa3geneHnda nepemMeHHbIX

YMeTb: paboTtaTb c pasnuyHbIMU
NCTOYHNKaMM Hay4HoWn MHdopMmaLmn,
rPaMoOTHO M NpaBUIbHO NPeACTaBNATb CBOU
pesynbTaThbl

BnageTtb: mMeTogamMm  CcaMOCTOATENbHOro
00Oy4YeHMS HOBbIM 3HaHUSIM U cnocobamm ux
npumeHeHust B o6nacT ypaBHEHW C
YaCTHbIMW NPOU3BOAHBLIMU

12. O6bem gucUMNNUHDbI B 3a4eTHbIX eguHuyax/yac. — 2 [ 72 .
dopma npomexyToyHom atrectaumm__ 3ayet — 6 cemecTp
13. TpynoemKoCTb Mo BuAam y4yebHon paboTtbl
TpyaoemMKoCTb
Bua yue6Hoii paGoThl Bcero [o cemecTpam
6 cemecTp
KoHTakTHasi paboTa 32 32
nekunu 16 16
B TOM YuCne: | npakTuyeckue 16 16
nabopaTopHbie - -
CamocrositensHasa pabota 40 40
Btom uncne: kypcoasi pabota (MpoekT)




MNpomexyTovHasi aTTectaums - -

NToro:

72 72

13.1. CopepxaHue AUCLUNIUHDI

n/n Peanusauunsa
HanmeHoBaHue pasgena
pasgena CopepxaHve pasgena guCUUninHbl OUCUMMINHBI C
ANCUMMNHBI NOMOLLbIO OHNANH-
Kypca, QYMK*
1. Jlekuunn
MeTton MeToa pasgeneHuns nepemMeHHbIX ONs ypaBHEHUS | [ywKo A.B.
pasgeneHus cBobogHbIX konebaHum CTpyHbl. Pasgenenuve YpasHeHus
nepemMeHHbIX nepemeHHbIX. CO6CTBEHHbIE 3HAYEeHNs A, =(7rk/|)2 MaTeMaTUUYeCcKo
AR ypaBHEeHUA | cobCTBEHHbIE DYHKUMN | dU3MKK: yyeb.
1.1 CBOGOﬂHbI‘),( xk(X) =Sin(7Z'kX/ |), k=12,... nocobue / A.B.
konebakuit Mywko, A.[. baes
CTPYHbI MeTopn pasgeneHnsa nepemMeHHbIX ans ypaBHeHUs r Pl ’
cBobOAHbIX konebaHui cTpyHbI. MNocTpoeHne A.C. PabeHkKo;
YaCTHbIX peLleHni U peLLeHns HayanbHo-kpaeBor | BOpoHeK. roc. yH-T.
3agauu. — BopoHex nnu,
CeeneHus 13 | OpTOHOPMUPOBAHHbLIE CUCTEMBbI B TMMIILOEPTOBOM BrY, 2011.-520c./
Teopum OHC B | npocTpaHcTBe H . MuHUMMU3MpYKOLLEE CBOMCTBO http://www.kuchp.ru/u
1.2 | mnb6epToBOM KoadppuumeHToB Pypbe. HepaBeHcTBO Beccens. ploads/files/public/File
npoCTpaHcTee ) s-V84UE2uQ5P.pdf
Nemma (0 nomHoTe) Ans OPTOHOPMUPOBAHHOM | https://edu.vsu.ru/cou
CUCTEMbI B TMnb0epToBOM NPOCTPaHCTBE H . rse/view.php?id=6841
O60CHOBAHME O6OCHOBaJ-|I/Ie MeToda dypbe Ans ypaBHEHUS
meToaa dypbe konebaHui CTPyHbI.
1.3 | AnAYpaBHEHUS | Moeranoska sapaun. Paspenenve nepeMeHHBbiX.
konebaHui1 JleMma 0 nMHENHO He3aBUCUMbIX COOCTBEHHbIX
CTPYHbI byHKLMSX
Jlemma 00 opTOroHanbHOCTM  COBCTBEHHbIX
dYHKLMI C BECOM p(X) .
14 Obwas cxema Nemma o HeoTpwu 6
meTona dypbe ) pULATENbHOCTM  CODCTBEHHbIX
3Ha4YeHUI.
[MocTpoeHne hopmManbHOIrO peLLeHus..
BblHy>XaeHHbIe konebaHnst CTPYHbI, 3aKpensieHHOM
BbiHY)XO€HHbIE | Ha KoHLaX.
1.5 konebaHus
CTPYHbI BbiHyXaeHHble konebaHus CTpyHbl C NOABWXHBIMU
KOHLLaMMU.
Pewenne nepBow KpaeBou 3agjauu B
NPsSIMOYrofibHUKe Ansi OO4HOPOAHOro  ypaBHEHUS
TEennonpoBO4HOCTH c HEeOAHOPOAHbLIMM
MNepBas kpaeBas | yayanbHLIMM ~ YCTIOBUSIMM M OAHOPOAHBLIMM
sajfjaqa Ans FPaHNYHBLIMM YCIIOBUSIMM.
1.6 ypaBHeHus
TennonpoBoAHO | PelueHune nepeowu KpaeBon  3agaunm  Ond
cTn HEOOHOPOAHOro YpaBHEHUSA TEMMONPOBOAHOCTU C
OOHOPOAHBIMM  HayanbHbIMM U FPAHUYHBIMK
YCINOBUSIMU.



http://www.kuchp.ru/uploads/files/public/Files-V84UE2uQ5P.pdf
http://www.kuchp.ru/uploads/files/public/Files-V84UE2uQ5P.pdf
http://www.kuchp.ru/uploads/files/public/Files-V84UE2uQ5P.pdf
https://edu.vsu.ru/course/view.php?id=6841
https://edu.vsu.ru/course/view.php?id=6841

PeweHnne nepsowu KpaeBoWn 3agaym  gns
HEeo4HOPOAHOro ypaBHEHUS TEMnonpoBOAHOCTU C
HEeo4HOPOAHbIMW  HayamnbHbIMKW  YCIIOBUAMU U
HEeO4HOPOAHBIMW FPAHNYHBIMMW YCITOBUSIMMU.

MpencraeneHne onepatopa Jlannaca B NONApHbIX

3apava
17 Oupnxne ona | KOOpPAMHaTaX.
yﬁaBHeH”ﬂ Pelwenne 3agaun [upuxne Ans  ypaBHeHus
annaca Nlannaca B Kpyre Ha nIoCKOCTM.
2. MpakTnyeckne 3aHATUA
2.1 | Metoan MeToa pasgeneHuss nepemeHHbIX ANs ypaBHEeHUs | TaywKo A.B.
pasgeneHuns CBOOOAHBIX ~kOnebaHuid  CTpyHbl. Pasgenenune | ypaghenns
nepemeHHbIX nepemeHHbIX. COBCTBEHHbIE 3HAYEHNS A, :(7zk/|)2 MaTeMaTUyecKo
N1 ypaBHEHWS
Ans yp " COOCTBEHHbIE byHKUMN | dU3nKK yueb.
CBOGOAHBIX X, (x) =sin(zkx /1), k =1,2
KO”eGaHMVI k - ’ TS I'IOCO6VIe / A.B.
CTPYHbI MeTon pasneneHns nepeMeHHbix ans ypasHewus | | 1YWKo, ALl baes,
cBOGOOHbIX  konebGaHuit  cTpyHbl. Moctpoenue | A-C. PAbeHKo;
YaCTHbIX PELUEHU U peLleHus HavanbHO-KkpaeBow | BopoHexXK. roc. yH-T.
3agayw. — BopoHex nnu,
2.2 | CBefeHus u3 OpTOHOPMUPOBaHHbIE CHUCTEMbl B rMNbOEPTOBOM | Bry, 2011. — 520 c./
Teopun OHC B npoctpaHctBe H. MwuHMMKU3MpyOWEee CBOWCTBO http://www.kuchp.ru/u
rnnsbepToBom KoadpdpuumeHToB Pypbe. HepaBeHcTBO Beccens. ploads/files/public/File
npocTpaHcTee . | s-Ul2cc94WWv.pdf
Jlemma (0 nonHoTe) Aond OPTOHOPMUPOBAHHON https://edu.vsu.ru/cou
CUCTEMbI B rTnbbEPTOBOM NPOCTPaHCTBE H . : o
rse/view.php?id=6841
2.3 | ObocHoBaHne O6ocHoBaHne metoaa dypbe A58 ypaBHEHUSA
mMeToga ®dypbe | korebaHUn CTPYHbI.
ANa  ypaBHeEHuS
- MNMocTtaHoBKa 3agaun. PasgeneHne nepemMeHHbIX.
koneb6aHuin °
Jlemma 0 NMHENHO He3aBUCUMbIX COBCTBEHHbIX
CTPYHbI
dYHKUMSX.
2.4 Jlemma 06 opToroHanbHOCTU  COBCTBEHHbLIX
dYHKLMI C BECOM p(X) .
O06Luan cxema I 6
MeTona dypbe eMma O  HEeOTPULATENbHOCTU  COBCTBEHHBIX
3Ha4YeHUN.
lMocTpoeHne goopmanbHOro peLleHus.
2.5 BbiHy>xaeHHble | BbiHyXAeHHble konebaHusa CTpyHbI, 3aKpensieHHoM
konebaHus Ha KOHLax.
CTPYHbI
BbiHyXaeHHble konebaHusa CTpyHbl C NOABWXHBIMU
KOHLaMMW.
2.6 | lNepBas kpaeBas | PelweHne nepBow KpaeBow 3agjauu B

3agaya ons
ypaBHEHUs
TennonpoBoaHo
ctn

NPSIMOYrofibHUKE AN O4HOPOAHOIO  ypaBHEHMWs!
TEnnonpoBoAHOCTH c HEeo4HOPOAHBLIMU
HayanbHbIMM  YCMOBMSIMA U OOHOPOAHbLIMU
rPaHNYHbIMW YCIOBUSIMU.

PeweHne nepBon  KpaesouM  3ajaynm  Ans
HEeO4HOPOAHOro ypaBHEHUA TEeNnonpoBOAHOCTU C
OOHOPOAHBIMW  HayanbHbIMU U FPAHUYHBIMU
YCNOBUSIMU.

PelwleHne nepBon KpaeBowr 3agadn ong
HEeO4HOPOAHOr0 ypaBHEHMWS TENNONPOBOAHOCTU C



http://www.kuchp.ru/uploads/files/public/Files-Ul2cc94WWv.pdf
http://www.kuchp.ru/uploads/files/public/Files-Ul2cc94WWv.pdf
http://www.kuchp.ru/uploads/files/public/Files-Ul2cc94WWv.pdf
https://edu.vsu.ru/course/view.php?id=6841
https://edu.vsu.ru/course/view.php?id=6841

HeoOQHOPOAHbIMN Ha4YarnbHbIMU YCNOBUAMU U
HeoQHOPOAHbIMU rPAaHNYHbIMU YCITOBUAMMW.

2.7 3apava MpencraeneHne onepartopa Jlannaca B NonspHbIX
Huvpuxne ans KoopanHaTax.
ypaBHEHUS
Nannaca PeweHwne 3agayn OQupuxne ansa ypaBHeHUN

Jlannaca B Kpyre Ha nrnocCKOCTU.

KoHTponbHasi paboTa.

13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

HavnmeHoBaHue Tembl Buabl 3aHATMIA (KONMYeCTBO YacoB)

(pasgena) Nexuyn | Mpakrnueckme JTabopaTtopHbl CamocTosiTenbHas
ANCUMNINHBI e paboTta
MeToa pasgeneHus
nepeMeHHbIX ans
01 ypaBHEHUS 2 2 5 9
CcBOOOHbIX
KoneGaHu CTPYHbI.
CeegeHus ns Teopumn
02 OHC B 2 2 4 8
rmnL6epToOBOM
NpoCTpaHCTBe
O6ocHoBaHwue
meToga dypbe ons
ypaBHEHMS
koneb6aHun CTpyHbI
04 O6Lwas cxema
meToda Pypbe
BbIHyXOeHHble
konebaHus CTpyHbI
lNepBas kpaeBas
06 safata Ana 2 2 8 12
ypaBHEHNSA
TENIONPOBOAHOCTHU
3apava Qupuxne
07 Ona ypaBHeHUS 2 3 4 9
Jlannaca

Ne

n/n Bcero

03

05

Wtoro: 16 16 40 72

14. MeTogu4yeckne ykasaHus Ans o6y4aroLwmxcs No 0CBOEHUIO AUCLUNIINHDI

B npouecce npenogaBaHus OUCUMNIVHBI UCMOMb3YOTCA Takne Buabl y4ebHon paboThl,
KakK NeKkuMu, NpakTUYeCKMe 3aHATUSA, a Takke pasfuyHble BUObl CaMOCTOsSITENbHOM paboTbl
obyvarowmxca. Ha nekuusax pacckasbiBaeTcsl TEOpeTUYEeCKUM MmaTtepuarn, Ha MpakTUYeCcKuUx
3aHATUAX peLlarTcs NpuMepbl N0 TeopeTUYecKoMy MaTepwuany, npoYnTaHHOMY Ha JeKUUsX.

Mpn n3ydeHnn kypca «Metoag dypbe» obyyarowmmcs cnegyet BHUMATESbHO CrywaTth U
KOHCMNEKTUpOBaTb MaTtepuan, usnaraembli Ha ayauToOpHbIX 3aHATUAX. [ONa ero noHMmaHusa u
Ka4eCTBEHHOro YCBOEHUs1 oOy4valolmMMca pekoMeHayeTcsa crnefyowlas nocnefoBaTenlbHOCTb
JENCTBUN.

1. MNMocne Kaxgon nekumm CTyaeHTam pekomeHayeTcest nogpobHo pazobpaTb NPOYNTaAHHBIN
TeopeTU4ecKkn matepuan, BblydMTb BCE onpeaerneHns n opMynmpoBkM TeopeMm, pasobpaTtb



npumepsbl, pelweHHble Ha nekumu. [lepen crnepgyowen nekumen obasatenbHO MNOBTOPUTH
mMaTepuan npeabiayLen nekunm.

2. lMNepen npakTnyecknm 3aHATUEM obsi3aTenbHO MOBTOPUTbL MEKUMOHHBLIN MaTepuvarn.
MNocne nabopaTopHOro 3aHATUA elle pa3 pa3obpaTb pellueHHble Ha 3TOM 3aHATUM MPUMEPSI,
nocne npuUCTYNUTb K BbINOMHEHUIO AOMallHero 3agaHvs. Ecnv npu pelueHun npumepos,
3aJaHHbIX Ha OOM, BO3HMKaKOT BOMPOCHI, 06A3aTenbHO 3adaTtb Ha crieayoweM npakTuyeckom
3aHATMM UNKU B YaCbl KOHTAKTHOM paboThbl ¢ NpenofaBaTenem.

3. lNpu noaroToBke K NPakTU4ECKUM riabopaTopHbIM 3aHATUSIM NOBTOPUTH OCHOBHbIE
MOHATUS MO Temam, U3yYnTb npuMmepbl. Pelwas 3agayn, npeaBapuTenbHO MOHATb, KaKoOW
TeopeTMUYEeCKUIn MaTepuan HyXXHO Ucrnornb3oBaTb. HameTuTb NnaH peleHns, nonpoboBaTtb Ha ero
OCHOBE peLUnTb NPakTUYecKne 3agadu.

4. BoibpaTb Bpems onga paboTbl ¢ nuTepaTypon no gucuunnmHe B bubnuoTteke.

5. Kpome 06bI4HOro Kypca B cUCTEME «DNEKTPOHHbIM YHUBEPCUTETY», BCE HEOOXoanMble
AN YCBOEHUA Kypca Martepuanbl pasMelleHbl Takke Ha KadegpanbHoM caunTe
http//:www.kuchp.ru .

OcBoeHve aucuunnuHbl  npegnoriaraeT He TONbko obsA3aTenbHoe noceleHne
obyyvarLWnMCs ayauTOPHbIX 3aHATUN (NTEKUUIN U NPAKTUYECKNX 3aHATUN) N aKTUBHYO paboTy Ha
HUX, HO N CaMOCTOATENbHYI0 y4ebHY0 OeATENbHOCTb B ceMecTpax, Ha KoTopyto oteoauTcs 40
4Yacos.

CamocTosaTenbHasn yvyebHasa oesaTenbHOCTb CTYAEHTOB no aucumnnunHe «Metog dypbe»
npegnonaraeT W3y4yeHMe peKoOMeHAyeMoW npenogasaTenieM nutepaTypbl MO  BOMpocam
NEKUMOHHbIX W MNPaKTUYECKMX 3aHATUA (NPUBEAEHbI BbILE), CAMOCTOATENIbHOE OCBOEHME
NOHATUMHOrO annapaTta W MNOArOTOBKY K TeKywMM aTtTectaumsm (KoHTponbHas pabota u
BbIMOSTHEHUIO NPaKTUYECKMX 3aaHui) (MpUMEpPbI CM. HUXeE).

Bonpocbl NEKUMOHHBIX U NPaKTUYEeCKUX 3aHATUN OOCY)XOAKTCHA Ha 3aHATMSX B BUAe
YCTHOrO onpoca — WHAMBMAYanbHOro M poHTanbHoro. Npu NoaroToBke K NEKUMOHHBIM W
NPaKTUYECKNM 3aHATMA 0By4datloWmMMca BaKHO NOMHUTb, YTO UX 3aJadva, OTBeYas Ha OCHOBHbIE
BOMPOCHI NfaHa 3aHATUS 1 OONOSNTHUTENbHbIE BONPOCHI NpenofaBaTens, nokasaTb CBOM 3HAHWS
N Kpyrosop, yMeHue NnorMyeckn nocTpouTb OTBET, BNageHne mareMaTuyeckum annapaTtom u
WHbl€ KOMMYHMKaTUBHbIE HaBbIKM, YMEHMEe OTCTamBaTb CBOK MpodheccrnoHanbHyo nosuuumto. B
X04e YCTHOro ornpoca BbISBNAOTCA AeTanu, KOTOopble MO KakMM-TO MNpUYMHaM OKa3anucb
HEe4OCTAaTOYHO OCMbICIIEHHBIMM CTyAeHTaMn B Xode Y4eOHbIX 3aHATMW. Tem cambiM onpoc
BbINOSIHAET BaXKHenLwmMe obyyaroLLyo, pa3BUBAOLLYHO U KOPPEKTUPYIOLLYO (DYHKUUK, NO3BONSAET
CTydeHTaM Yy4yecTb HenopaboTkMm u wm3bexaTb WX Npyu MNOArOTOBKE K MPOMEXYTOYHbBIM
aTTectayusm (6 cemectp — 3a4er)

Bce BbIinonHsemble CTygeHTaMuM CaMOCTOATENbHO 3aAaHnA (BbINOSIHEHNE KOHTPOSIbHOM
paboTbl M MpakTUYecKMx 3agdaHuin) nognexaT nocrneaylowen npoBepke npenogaBaTenem.
PesynbTtathl TekywMx aTTecTauun YyyduTbiBalOTCA MpenogaBaTenieM npu  MNpoBeAeHUM
NPOMEXYTOYHOWN aTTecTaunm (6 cemecTp — 3a4eT).

15. lNepeyeHb OCHOBHOM W [OOMOJIHUTENILHOW FnUTepaTypbl, PECYpPCOB WHTEpPHeT,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIUHbI

a) OCHOBHas nutepaTypa:

Ne
n/n

NCTOYHUK

CabutoB K.b. YpaBHeHna matematunyeckon c¢usumkm / K.b. CabutoB. — M.:
1 duamatnur, 2013. — 352 c. // «YHuBepcuteTckas Oubnuoteka onlinex»:
9NEeKTPOHHO-6ubnmoTevHas cuctema.. — URL: http://biblioclub.ru




6) gononHuTenbHasa nuTepartypa:

Ne

NcTouHUK
n/n

Mywko A.B. YpaBHeHus maTemaTuyeckon cuaunku: yyveb. nocobue / A.B.
Mmywko, A.l. baes, A.C. PabeHko; BopoHex. roc. yH-T. — BopoHex : UIML BI'Y,
2011. — 520 c. http://Iwww.kuchp.ru/index.php?name=Files&op=cat&id=28
Bnagumupos B.C. YpaBHeHus matemaTtmyeckon cusmku / B.C. Bnagnmmpos. —
1 M : duamatnut, 2003. — 398 c.

Bnagumumpos B.C. C6opHMK 3aga4 No ypaBHEHUSIM MaTeMaTUYeCKOn pusnkn /

2 B.C. Bnagumupos, B.IN. Muxannos. — M : ®uamatnur, 2003. — 286 c.

Mywko A.B. YpaBHeHuss matematumyeckom usmkm : y4yeb. nocobue / A.B.
3 Mmywko, A.l. baes, A.C. PabeHko; BopoHex. roc. yH-T. — BopoHex : UIML BI'Y,

2011. - 520 c.

Mmywko B.M. Kypc ypaBHeHWn mMaTemMaTuyeckon (OU3MKM C UCMONb30BaHMEM
4 naketa Mathematica. Teopusi 1 TexHonorus peleHnsa 3agad : y4eb. nocodue /

B.MN. Mywko, A.B. Nywko. — CI16 : Jlanb, 2010. — 320 c. unn. (+CD).

B) MH(OPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTeibHbIE Ppecypchl
Ne

a/n Pecypc

1 http://egworld.ipmnet.ru — uHmMepHem-nopmari, NOCEsAUWEHHbIU YPaBHEHUSIM U
mMemodam ux peweHuu

2 http://www.lib.vsu.ru - anekmpoHHbIl kamanoa SHB BI'Y
http://www.kuchp.ru/index.php?name=Files&op=cat&id=28

3 ¢atinosnlil apxue caiima kagedpsb! YHIuTB mamemamuyecko2o ¢hakyrnbmema
Bry

4 36C «YHusepcumemckasi bubriuomeka oHnatH»

OneKmpoHHbIU KypC:
https://edu.vsu.ru/course/view.php?id=6841

16. lMepeyeHb y4eOHO-MeTOaNYECKOro obecnevyeHnsa Ans caMoCTOATENIbHON paboThbl

Ne NcToYHKMK
n/n
1 Bnagumupos B.C. YpaBHeHus matemaTtuyeckon cusmku / B.C. Bnagnmmpos. —
M : duamatnut, 2003. — 398 c.
5 Brnagmmunpos B.C. CBopHUK 3agad No ypaBHEHUSAM MaTemMaTudeckon pusmkm /
B.C. Bnagumupos, B.IN. Muxannos. — M : ®nsmatnut, 2003. — 286 c.
Mywko A.B. YpaBHeHuss matematmyeckon usunkm : y4yeb. nocobue / A.B.
Mmywko, A.l. baes, A.C. PsabeHko; BopoHex. roc. yH-T. — BopoHex : UIML BI'Y,
3 2011. -520c.
http://www.kuchp.ru/index.php?name=Files&op=cat&id=28
¢adlnossili  apxuge catma  Kagedpbl  YUIIUTB  mamemamu4yecKozo
akkynbmema BlI'Y

17. OOpasoBaTesfibHbleé TEXHOJNIONMU, MUCNOSib3yeMble NpU peanusauum Yy4yebHoOWM
ANCLUMNSINHBI, BKNKOYasi [AUCTaHUUOHHble oOpas3oBaTtenbHble TexHonorun (OOT),
3aneKTpoHHoe obyyeHue (D0), cmewaHHOe 0Gy4eHune):

AvcumnnuHa  MOXeT  peanu3oBbiBaTbCAd  C  MNPUMEHEHWEM  OUCTaHLMOHHbIX
obpasoBaTenbHbIX TEXHONOMMIA, Hanpumep, Ha nnatgopMme «ANEKTPOHHbIN yHMBepcUTeT BINY»
(https://edu.vsu.ru/course/view.php?id=6841).



http://eqworld.ipmnet.ru/
http://www.lib.vsu.ru/
http://www.kuchp.ru/index.php?name=Files&op=cat&id=28
https://edu.vsu.ru/course/view.php?id=6841
http://www.kuchp.ru/index.php?name=Files&op=cat&id=28
https://edu.vsu.ru/course/view.php?id=6841

MepeyeHb HeobXx0AMMOro NpPoOrpamMMHOro obecnevYeHus:
Windows unu Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3ep Mozilla

Firefox, Opera nnun Google Chrome.

18. MaTepnanbHoO-TeXHUYECKOEe obecneyeHme AUCLUNIINHDI:

1. YyebBHasa ayautopusa co cneumannsnpoBaHHon mebenbto
2. Ana camocTodaTenbHONn paboThl

onepaunMoHHaA cCcuctemMa

NCMNOSIb3YeTCHA KNacC C KOMMbIOTEPHOM TEXHUKOW,
OCHAaLLEHHbI HeobXxoauMbIM MporpaMMHbiM - obecnevyeHmeM, 3neKTPOHHbIMU  y4ebHbIMU
nocobmnsammn 1 3akoHogaTeNbHO - NPaBOBOW U HOPMATUBHOW NOUCKOBOW CUCTEMOW, MMEIOLLNN
BbIX0f, B rnobanbHyo ceTb.)

19. OueHou4HbIe cpeacTBa ANsl NPOBeAEHUA TEKYLEN U NPOMEXYTOYHOM aTTecTalum

nOpﬂﬂ,OK OLUEHKM OCBOEHUA O6y‘-la}OLIJ,l/IMI/ICFI y‘-le6HOFO Matepuana orpeaendercd

coAepXXaHNeM crieQyroLnx pasaenos AUCLMNINHDI

HanmeHoBaHune MHgukaTop(bl
rll\}gn pasgena oucumnivHbl Koun&nﬂ?;)eH ,qo%;mmemﬂ) OueHouHble cpeacTBa
(moayns) KOMAeTeHUNN

MeToa pasgeneHuns
MePEMEHHBIX ANA [omalluHve 3agaHunsl, KOHTpOrbHas

1 | ypaBHeHUSs OrK-1.1 ga60Té P
cBOOOHbIX
konebaHW CTPYyHbI
CeeaeHuns ns teopumn

2 | OHC B runbbeptoBom OlK-1.1 Fomauxve 3agggg?é KOHTpOrbHaA
NPOCTPaHCTBE
ObocHoBaHMe meToaa

3 | Pypbe 4nsa ypaBHeHUs OlMK-1.1 fomauixve 33'3222% KOHTpONBLHaA
KonebaHuin CTpyHbI OnnK-1

4 O6uwas cxema meTona OMK-1.2 JomaluHve 3aaaHnsa, KOHTPOnbHas
dypbe . paborta

5 BbIHY>X€eHHble OMK-1.3 [omalluHve 3agaHunsl, KOHTponbHas
koneGaHusl CTPYHbI ' pabota
MepBas KpaeBas

6 3agada anga OMK-1.3 [JomaluHure 3agaHnsa, KOHTponbHada
ypaBHeHud paborta
TEnonNpoBOgHOCTU

7 3apava dupwuxne ons OMK-1.3 [omaluHue 3agaHns, KOHTPOnbHas
ypaBHeHus Jlannaca ' pabota

MNpomexyTouHan aTtecrans Habop TMNoBbIX 3agaHnii K 3a4eTy
Popma koHTpons - 3a4eT

20. TunoBble oueHOYHbIe cpeacTBa U MeToAUYEeCKMe MaTepuarnbl, onpeaensiolmue npoueaypbl

oL eHnBaHusA

20.1. TeKywyMn KOHTPOIb YCNEBaeMoCTun

KOHTpOJ'Ib ycnesaemMoCTu no agncumninHe ocywecTBndaeTcqa C NOMOLLBbHO crneayrLlwmnx OLeHOYHbIX

cpencTs:

HomawHue 3adaHusi:

1o meme 1. Memod pa3sdeneHus nepeMeHHbIX 0518 ypasHeHUs c80b00HbIX KoriebaHul

CMpPYyHbI

Mywko A.B. YpaBHeHus maTtemaTtuyeckon pusunkn : y4eb. nocobue / A.B. Mywko, A.0.
baes, A.C. PsbeHko; BopoHex. roc. yH-T. — BopoHex : UL BI'Y, 2011. — 520 c.

3apaHua NeNe 87.1 — 87.4




1o meme 2. CeedeHus us3 meopuu OHC 8 2unbbepmosom npocmpaHcmase

Mywko A.B. YpaBHeHus maTtemaTtuyeckon pusunkm : yueb. nocobue / A.B. Mywko, A.0.
Baes, A.C. PabeHko; BopoHex. roc. yH-T. — BopoHex : ML By, 2011. — 520 c.

3agaHune Ne 88.1
1o meme 3 ObocHogaHue memoda Pypbe Ons ypasHeHuUs KonebaHul cmpyHb!

Mywko A.B. YpaBHeHMa maTeMatmyeckon umaunkn : y4eb. nocobue / A.B. Mywko, A.[.
Baes, A.C. PabeHko; BopoHex. roc. yH-T. — BopoHex : UL BI'Y, 2011. — 520 c.

3apaHua NeNe 88.2 — 88.3
1o meme 4 Obwas cxema memoda Pypbe

Mywko A.B. YpaBHeHus maTemaTtuyeckon pusunkn : yyeb. nocobue / A.B. Mywko, A.0.
Baes, A.C. PabeHko; BopoHex. roc. yH-T. — BopoHex : ML By, 2011. — 520 c.

1o meme 5. BbiHYyOeHHbIe KonebaHuss CmpyHb!

Mywko A.B. YpaBHeHMa maTemaTtuyeckon ousunku : y4eb. nocobue / A.B. MNywko, A.0.
baes, A.C. PsabeHko; BopoHex. roc. yH-T. — BopoHex : UIML BI'Y, 2011. — 520 c.

3apaHua NeNe 89.1 — 89.2
[lo meme 6. [lepsas kpaegas 3adaya 0sis ypasHeHUs meniionposodHocmu

Mywko A.B. YpaBHeHMa maTemaTtunyeckon usunku : y4eb. nocobue / A.B. Nywko, A.0.
baes, A.C. PsabeHko; BopoHex. roc. yH-T. — BopoHex : UIML BI'Y, 2011. — 520 c.

3apaHua NeNe 90.1 — 90.4
[lo meme 7. 3adaya Jupuxne 0nga ypasHeHus Jlannaca

Mywko A.B. YpaBHeHMa maTemaTtunyeckon usunku : y4eb. nocobue / A.B. Nywko, A.0.
baes, A.C. PsabeHko; BopoHex. roc. yH-T. — BopoHex : UIML BI'Y, 2011. — 520 c.

3apgaHua NeNe 91.2 —91.3
Tekywas atrectaums — KoHTporbHas paboTa.

Mpumepbl 3agaHnn KOHTPOSTbHOW PaboThl.
KoHTponbHas pabota no Metogy ®ypbe.

BapwuaHTt

1. MeTogom dypbe pewmnTb 3agady

ou(x,t) _, 0%u(x,t)
7 4 2

by,

u0Y o =0, t>0,

oX 5 0
U(%0) = g, (), U0

, Xe[0;1],t>0,

=p(x), xe[01]

TeKyLwmMn KOHTPOMb NpeAHa3Ha4YeH Ans NpoBepku xoaa U kayectsa POPMUPOBAHNSA KOMMETEHLNNA,
CTUMYNUpPOBaHUA yy4ebHon paboTbl O0By4aeMbiX M COBEPLUEHCTBOBAHUA METOAMKU OCBOEHMS HOBbIX
3HaHu. OH obecneymBaeTcs NPOBEAEHMEM KOHTPOSbHbLIX 3adaHui M SOMallHUX paboT, npoBepKomn
KOHCMEKTOB NeKunin, Nepnoanyeckum onpocom criyluaTenen Ha 3aHATUsX.

®dopMbl, METOABI M NEPUOANYHOCTL TEKYLLLErO KOHTPOMS onpeaenseT npenogasarterb.

Mpun TekyLem KOHTPOre ypoBeHb OCBOEHNS y4ebHON ANCUUNINHBI U CTeNeHb COOPMUPOBAHHOCTU
KOMMNETEeHUUN ONpeadensoTCs OLUEeHKaMU «3a4TeHO» M «He3auTeHo». B xome KOHTponbHOW paboTbl
obyyatowemycsa Bblgaetca KMM ¢ npaktudeckumy 3agaHvsiMK, €Cnv KOHTPONbHas NpoOBOAUTCA B
AncTtaHumoHHon popme, To KMM pasmeLatoTca B cucteMe « ONEKTPOHHbIN YHUBEPCUTET».

OnucaHune TexHonormm npoeegeHnd

KOHTpOJ'IbeIe paGOTbI npoBoAATCA NMCbMEHHO.



KoHTponbHasa paboTa
Kputepun oueHku:

- OLEHKa «3a4YTeHO» BbICTaBNAETCA CTYAEHTY, €CITN OH NMpaBWUITIbHO peLllnn 3agavy,
- OLEHKa «He 3a4TeHO» BbICTaBIAETCA CTYAEHTY, eCJ/1n €ro 3HaHuA He yOOBJ1IeTBOPAET
BbllLenpmneBegeHHbIM Tpe60BaHVIF|M Ha MNMOJIOXKUTEJIbHYIO OLIEHKY.

MpomexyToyHasa atTectauusi npegHasHadeHa Ana ornpeerieHusi YpoBHS OCBOEHUS
Bcero obbema yyebHon gucumnnuHbel. [pomMexyToyHas aTTectauus no gucuunnuHe «Metoa
dypbe» npoBoauTCcHa B popme 3a4yeTa.

lMpomexyTodHas aTTecTaums, Kak NpaBuro, OCYLLECTBNAETCH B KOHLUE cCeMecTpa U MOXeT
3aBepllaTb M3ydeHWe Kak OTAerbHOM AUCUMMMWHBI, Tak U ee pasgenos. [1pomexyToyHas
aTTecTaumsa nomoraeT oueHUTb Bonee KpynHble COBOKYNMHOCTU 3HAaHUM U YMEHUN, B HEKOTOPbIX
cnyyasax — gaxe bopmMupoBaHue onpeaesieHHbIX NpodeccnoHasrnbHbIX KOMMETEHLUNNA.

Ha 3a4eTe oueHMBaeTCs NpakTU4eCckuin ypoBeHb OCBOEHNA aucumnnuHbl « Metog dPypber
N cTeneHb COOPMUPOBAHHOCTU KoMNeTeHuuMun. B xoge npoBedeHus 3adéta obydarowlemycs
Bblgaetca KMM ¢ npakTuyeckmmu 3agaHusiMu, €crniv 3a4éT NpoBOAMTCS B AUCTAHLMOHHOM
dopme, 170 KUM pasmewarotcs B cCUCTEME «INEKTPOHHLIN yHMBepcuTeT». Kputepuu
BbICTaBMEeHWs 3a4eTa NpuBeaeHbl HUXKE.

KoHTponbHO-U3MepuTenbHbie MaTepuarnbl NPOMeXYyTOYHOW aTTecTauum (npumep)

1. Hantn pelueHne cnefyroLien HavyanbHO-KpaeBoun 3agaydn

2 2
0 u(>2<,t) _ a2 0 u(>;,t) o ou(x,t) ‘
ot OX ot
u(x,t)|_, =0, u(xt)| =0,
ou(x,t
U], =00, 2D g0,
a i

roe 0<x<I,a:const,h:const,h<ﬂl—a.

2._ PelunTb crieayoLLyto HavarnbHO-Kpaesyio 3agady
ou(x,t) _ d°u(x,t)

+U(X,t)+2sin 2xsin x,

ot Ox?
M:u(f,tjzo, 0<x<Z t>0,
ox 2 2

u(x,0) =0.

3a npomexyTouyHyl aTTecTaumio CTaBUTCA OLEHKa «3a4vyTeHo», B Crlyvyae, ecnu
00y4aroLNnCs BbINOSTHUI:

- npaBWUNbHO B MOMHOM obbeme Bce 3adaHusi paboTbl, Nokasan OTNNYHble BrnadeHus
HaBblkaMV MPUMEHEHUST MOMYYEHHbIX 3HAHUA U YMEHWA Npu peleHurn npodeccroHanbHbIX
3aJa4y B paMmKax yCBOEHHOro Matepuana;

- oOyvawWnncs BbINOMHUIT BCe 3adaHUs C HebOMbLIMMW HETOYHOCTAMM W MoKasarn
XOpolUMe BnageHusi HaBblkaMW MPUMEHEHUSI MONYYEHHbIX 3HAHUMM U YMEHUN NPU PEeLueHUn
npodeccroHanbHbIX 3a4a4 B paMkax YCBOEHHOro Matepuana;

- 006yyYaloLWMA BbINOMHMI NOMOBUHY 13 NPEASOXKEHHbIX 3a4aHWI NPaBUNbHO, OCTarbHbIE C
CYLLECTBEHHbIMM HETOYHOCTAMM W MoKa3an YAOBMETBOPUTENbHOE BRafAeHMEe HaBblkamu



MOMYYEHHbIX 3HAHWUIA M YMEHWUI NPU peLLeHnn NpodeccnoHanbHblX 3a4ayY B pamkax YCBOEHHOMO
maTepuana.

B ocTanbHbIX cnyyasix obyyatoLemycsi CTaBUTCSt KHE 3a4TEHO».
3ayeT MOXeT BbICTaBMATLCSA MO UTOraM TEKyLLMX aTTecTauui.

20.3 ®doHO OUEHOYHbIX CcpeacTB CEHPOPMMUPOBAHHOCTM KOMMNETEHUMW CTYAEHTOB,
pekoMeHAyeMbI ANA NpoBeAeHUA AnarHocTM4eckux pador

OMNK-1 CnocobeH npumeHAaTb dQyHAAMeHTanbHble 3HaHWA, MNOJlyYyeHHble B ob6nactu
MaTeMaTuyecKnx M (Unu) ecTtecTBeHHbIX HayK, U UCnonb3oBaTb UX B npod)eccuoHanbLHomn
OeATeNnbHOCTHU

MepeyeHb 3aaaHNM ANA OLEeHKU c)OPMUPOBAHHOCTU KOMMNETEHLUN:

3af,aHKA 3aKPbITOro TMNa ¢ BbIGOPOM oTBeTa(BbIGOP 04HOr0 BapuaHTa oTeeTa, BepHo/HesepHo)l | 8StL=5:

e 1 6ann—yKasaH BepPHbI OTBET;
e 0 6annoB —yKasaH HeBepHbIi OTBET.

Testl

B PE3YIIbTATC PCIICHUA 3a1a4n

azu(x,t):a2 o°u(x,t) 0], t>0
ot K T
soy=0, MY _5 .0
Zu.0)
u(x,0) = g, (x), U0) _ (%), xe[o:]

MeToioM Pyphe BO3HUKAET cienyromas 3anada [typma-JinyBummis:

BapuaHnTel 0TBETOB:

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

-

)

2) 1% (0)=0,X (1) =0,

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

w

)

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

{ ”(X)—|—/1X(X):O’ XE[O;I],

4)



B pesynbrare penienus 3agauu

(A2 2
0 ‘;ﬁ’t) _a2 TUY ot 0,

Ju(0,t)=0, u(l,t)=0, t>0,
u(x0) = 0,0, M4 _ o (5, xe[oiN]

v

meTonoM Dypbe Bo3HHKaeT cienyromas 3anada Ll typma-JlnyBumis (BapuaHThl
OTBETOB):

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

N

)

w

) 1x()=0,Xx'(1) =0,

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

SN

{X"(x) +AX(x)=0, xe[0;1],
3

(A2 2
0 u(>2(,t) =a26 u(>§,t)’ O<x<lI, t>0,
ot 5 <|9x
Paccmorpum 3amauy < u(0,t) =0, u(X,t) =0, 0<x<lI,
ou(x,0
ux.0) =0, LD g0, 120

SBnstoTcst M cOOCTBEHHBIME (PYHKITUSIMUA COOTBETCTBYIOMIEH 3aaaun LlItypma-JlyBuss
GbyHKIUH. . ..



BapuaHTbl OTBETOB:

2.sin(27)x

3.005(5—ﬁjx "
2l

4.cos(97)x
!Solution
Paccmotpum 3amauy [Itypma-JlyBuiis
X"(x)+A°X(x) =0, xe(0;1),
X(0)=0,X'()=0.

Pemenns >1oii 3anaun: X (X)=C,cosAx+C,sinAx, X(0)=0<C, =0,
X'(x)=AC,cosAx,

X'(|)=,1C2cosz|:o:>z|:%+kn,kez:>z=@:>
Xk(x)zsinwx, k=0,1,2,... orna npu k=1= Xl(X)=5in(32—7|[jX

. [ wkx
®dyuknun SN ,Tae k=12,... SBISAIOTCA COOCTBEHHBIMU (DYHKIUSAMH CIEAYIOIIEH
yH | y y

3agauu ltypma-Jlnysuis:

BapuaHnTel OTBETOB:

5 X"(X)+AX(x)=0, xe[0;1],
) {X'(O)=O,X(I)=O,



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

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

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

!Solution

Paccmotpum 3amauy [typma-JlyBuiisa
X"(x)+A*X(x) =0, xe(0;1),
X(0)=0,X(l)=0.

. . kx
Pewienust 31o# 3anaun: X, (X)=sin (T) ,

YAOBJIETBOPSIOT YPABHEHUIO U TPAHUYHBIM YCIIOBHSIM

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

)zsin0=0, Xk(l)zsin(ﬂl—kljzsinnk=0,k=1,2,3,...

Xk(O)zsin(7Z

Paccmotpum 3amauy

2
ou(x,t) :aza “(’:’t), O<x<lI, t>0,
ot OX
Jou@8) g ult) _y goyq
OX OX
u(x,0)=g,(x), t=0.

SIBnsroTcs MM cOOCTBEHHBIMU QYHKIMSIMU COOTBETCTBYIOIIEH 3amaaun [1Itypma-JlyBumis

X"(x) +A*X(x) =0, xe(0;1),
X'(0) =0, X'(1) =0.

GyHKIUH ...

BapuaHTbl OTBETOB:




2.cos(57)x

3.sin(3|—7[jx,;

4.sin(9—”jx
2l
1Solution

Paccmotpum 3amauy itypma-JlyBuiisa

X"(x) +A*X(x) =0, xe(0;1),
X'(0)=0, X'(1) =0.

Pemenns s1oi 3anaun: X (X)=C,cosAx+C,sinAx, X'(x)=-AC,sinAx+ AC,cos AX,
X'(0)=0C, =0,

X'(1)=-AC;sinll=0= Al =kz, ke Z :>/1=k|—ﬁ:> Xk(x)zcoskl—”x, k=0,12,... Torma
npu k=1= Xl(x):cos(%)x.

3a/laHus OTKPBITOTrO THHA (KOPOTKUN TeKCT):_

o 2 Oasina — yKa3aH BEpPHbBIN OTBET;
o 0 GayyoB — yKa3aH HEBEPHBIN OTBET.

ITask6/BcrasbTe nponymenHoe c;10B0 WM 3aKOHYHTE ONPeIeIeHHe

OyHKUIUH

Sm(ﬂQk+Dx
2l

3agauu lItypma-JInysuis:

j ,rae k=0,1,2,... aBagrores .............. (GYHKITUSIMH CIIeTYIOIICH

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

COOCTBEHHBIMU



COOCTBEHHOI

ITask7
[Iponomkure npeasioxkeHue: 3aaava s M@ hepeHIuaibHOr0 ypaBHEH!s € YaCTHBIMU
8—u:aﬁ@; —w< X<, t>0
ot ox?
u|t:0 =Ug (X)
HA3bIBACTCA: HAYAJIbHOW 33J]a4€i [UI1 YPABHEHHS......o.uueeee.. ... THIIA.
!0TBET
apaboJIMuYeCcKOTo
napadoJIMuecKui
ITask8

B pesynbrare penieHus 3a1auu
ou(x,t) _, o°u(x,t)
=a
ox*
0, u(l,t)=0, t>0,
X
u(x,0) =g, (x), xe[0;l]

, xe[0;1], t>0,

ot
ou(0,1) _

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

mMeTozioM Dypbe BO3HUKAET CIEAVIONIAsa 3aj1aya
A yp AYTOIAA S {X'(O):O,X(I):O,

HA3bIBAIOIIASCA 3a0AYEH .......... :
'0OTBET

Itypma-JInyBuiuis

ITask9

3a):[aqa JJIA ,HI/I(i)(I)epeHLII/IaIIBHOFO YpaBHCHHA C YaCTHBIMU ITPOU3BOJHBIMU U 3a/ITaHHBIMHA
I'paHUIHBIMU U HAYaJIbHBIMHA YCJIOBUAMHU

ou(x,t) _ ¥ o%u(x,t)
ox’

=0, u(L)=0, t>0,

u(x,0) =g, (x), x<[0;1]

, xe[0;1], t>0,

ot
au(0,t)

Ha3bIBAETCS HAYAJIbHO-TPAHUYHOM 3a/1auel ISl ypaBHEHUS .......



TCIIOIIPOBOAHOCTHU

Hapa60HI/I"ICCKOFO TUIIA
o%u d%u 8%

YpaBHeHUe > +— +—=0 OTO YPAaBHECHHUC ..........
ox:- oy° oz

Jlamaca

IMPOU3BOAHBIMHU U 3a/laHHBIM Ha4YaJIbHbIM YCJIOBUCM:

Kputepun n wkanbl oueHnBaHua 3agaHun ®0C:

1) 3agaHusa 3akpbiToro Tvna (BbIbop 04HOro BapmaHTta oTBeTa, BEepHO/HEBEPHO):

e 1 6ann — ykasaH BEpHbI/ OTBET;
e (0 6annoBs — ykasaH HEBEPHbIN OTBET.

2) 3agaHuns 3akpbIToro TMna (MHOXKECTBEHHbIV BbIOOP):

e 2 Ganna — ykasaHbl BCe BEpHble OTBETbI;
o 0 GannoB — ykasaH X0Tsl Gbl OANH HEBEPHbIN OTBET.

3) 3apaHusa 3akpbITOoro Tuna (Ha cooTBeTcTBMe):

e 2 Ganna — BCe COOTBETCTBUA ONpeaeSieHbl BEPHO;
e 0 6annoB — xoTsa 66l O4HO conocTaBneHne onpeaeneHo HeBEPHO.

4) 3agaHnsg OTKPbITOro TUna (KOPOTKUN TEKCT):

e 2 6anna - ykasaH BEepHbI OTBET;
e 0 6annoB — ykasaH HeBepHbIN OTBET.

5) 3apaHuga oTKpbITOro TMna (4mcno):

e 2 6Ganna — ykasaH BEpHbIN OTBET;
o (0 6GannoBs — ykaszaH HEBEPHbIN OTBET.

3apaHua paspgena 20.3 peKOMeHAYHTCA K UCNOSNIb30BaHUIKO
ANAarHOCTUYEeCKUX paboT C LieNbio OLeHKM OCTaTOYHbIX pe3ynbTaToOB OCBOEHUS AAHHOMN

AVUCLUMUNIIUHBI (3HAaHUW, YMEHUW, HAaBbIKOB).

nposegeHun



