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9.llenn u 3apa4n y4eb6HON AUCLMNIINHBI

Llenn nayyenns ancumnnmHbi:

- BblpaboTaTb CMOCOOHOCTb MNPUMMEHATb yHOAMEHTanbHble 3HaHWSA, MOSyYeHHble B Xoae
n3yvyeHns Kypca YpaBHEHWUA C YaCTHbIMW MPOM3BOAHBIMU U APYrMX MaTeMaTUYECKMX U eCTEeCTBEHHO-
Hay4HbIX KYpCOB [AN19 OCBOEHWsI OCHOB MeTOAda pelleHus 3agady Ansd ypaBHEHUMW C  4YacTHbIMU
NPOM3BOAHBIMU C MOMOLLBIO NX Pa3NOXeHUN B psifbl MO COBCTBEHHBIM (PYHKLMAM;

- MOHUMaTb M hopMynNupoBaTb OCHOBHblE Npobnembl N Moaenu, uccnegyemole B kypce YUl n
pewaTtb UX ¢ NOMOLLbIO METOAA, M3BECTHOIO Nog HasBaHusMN «MeToa pasgeneHus NepeMeEHHbIX» UMK
«MeTtog Pypbe;

- aHanuaupoBaTb U npumeHATb Meton Pypbe B MpakTvke MOCTPOEHUSA pelleHun 3agad ang
YPaBHEHUI C YaCTHbIMU NPOM3BOAHLIMM PA3NINYHbLIX TUMOB C MOMOLLbIO MX Pa3noXeHns B psabl Pypbe.

3agaun y4ebHOM OUCLMNNNHDI;

- n3y4yeHne metoga Pypbe Npu peLleHnmn KpaeBbix 3agay runepbonmnyeckoro, napabonnyeckoro u
3NNUNTUYECKOro TUMNOB

- NonyYeHne HaBbIKOB UCMONb30oBaHUs MeToda Pypbe Ana peleHnst 3agady NnpodeccnoHanbHom
HanpaBnNeHHOCTM Ha OCHOBE TEOPETUYECKNX 3HAHWMA.

10. MecTo y4ye6HOM AucUUNNUHBLI B cTpykType OOIT:

OucumnnnHa «Metog dypbe» oTHocuTcst kK Bnoky 1 Ob6s3atenbHo 4actu, T.e. sBNsieTcs
obsa3aTenbHOM AUCLMNIMHON ANst 3yvyeHnst oby4varoLmmMmcs.

[ns eé ycnewHoOro oCBOEHUA HeobXOAMMbl 3HaHWUS U yMeHUs, NpuobpeTeHHble B pe3ynbTaTe
obyyeHnss No npegwecTByOWUM OUCLUMNIIMHAM: MaTeMaTUYeCKUA aHanu3, KOMMMEKCHbIN aHanus,
YHKLMOHanNbHbIN aHanua, guddepeHumanbHble ypaBHEHNS.

CtyneHT gomkeH cBoboaHO BrageTb MatemaTudeckum aHanu3oMm, Teopuen psiaoB,  Teopuen
PYHKLMIA KOMMSIEKCHON NEepPEeMEHHON, 3NIeEMEHTaMN NMHENHON anrebpbl, 06nagaTb NOMHbIMU 3HAHUSMM
Kypca 06bIKHOBEHHbIX AnddepeHumnanbHbIX YpaBHEHUIN, 3HAHUSAMN Teopun nHTerpanos Jlebera, Teopun
GaHaxoBbIX M r’MNbLO6EPTOBLIX MPOCTPAHCTB.

3HaHMe MeTOA0B MOCTPOEHNS PEeLIeHU C MOMOLLbIO pasaeneHnus NepeMeHHbIX ANa HavanbHbIX,
KpaeBbIX M HayanbHO-KpaeBblX 3a4ay Afs YpaBHEHMI C YaCTHbIMW NPOM3BOAHBIMY siBNSeTca 6a30BbiM
npu U3y4eHUN MaTemaTU4ecKMx MoAenen pPasnuyHbiX U3NYECKUX, XUMUYECKUX, Bnonorndeckmx,
coumarnbHbix npoueccoB. Kpome Toro, noctpoeHve peleHurd 3agadvy ans ypaBHEHUS C Y4aCTHbIMU
NPOV3BOAHBLIMU C NMOMOLLIbIO Pa3NNYHOro BMAa PSASoB MO COBCTBEHHBIM (PYHKLMAM SBNAETCA OTAENbHBIM
COBPEMEHHbBIM AHAaMUYECKN Pa3BUBaIOLLMMCS pasfenom MaTemMaTUYeCcKkon HayKku.

OucumnnnHa gaBnseTcs npeawecTByowen ans  KypcoB: YucneHHble wmetoabl, MeTonbl
ONTUMM3aLMIA 1 BCEX CreunanbHbIX KypcoB, N3yYaloLmx 3agadym MaTeMaTU4eckon pusmku.

11. MnaHunpyemMble pe3ynbTaTbl O0y4YeHUs1 MO AucUUNIUHe/MoAynio (3HaHUA, yMeHus,
HaBblKM), COOTHECEHHble C nflaHUpyeMbiMU pe3yribTaTaMM OCBOEHUsi obpa3oBaTefibHOMN
nporpaMmmbl (KOMNETEHUMAMU) U MHAUKATOPaMM UX [OCTUXKEHUA:

Kog HasBaHve Koga( WHankaTop(bl) lMnaHpyemble pe3ynbtaTbl 06yvyeHus
KOMMeTeHuunn bl)
OrnkK CnocobeH OrK- MNpumeHsaeT 3HaTb: KOHUeNTyanbHble OCHOBbI METOOO0B
-1 NPUMEHATb 11 6a3oBble 3HaHWSA, | pelweHns 3agad B npegMeTHom obnactu;
dyHOaMeHTanbHble Nosly4YeHHble B Knaccudpukaumio ypaBHEHUA B  4aCTHbIX
3HaHUA, obnactu NPOV3BOAHbBIX; OCHOBHbI€ meToabl
NOfyYeHHble B MaTemMaTUyeckux | gokasaTenbcTBa MaTeMaTU4EeCKNX
obnactu n (Mnn) yTBEPXOEHUN
MaTeMaTUYECKNX U €CTEeCTBEHHbIX
(Mnn) ecTeCcTBEHHbIX HayK YMeTb: dhopmynmpoBaTtb NOCTaHOBKM
HaykK, n OCHOBHbIX 3agay MaTemMaTudeckon uanku,
ncnonb3oBaTtb UX B dopmynmpoBaTtb M [JOKa3biBaTb TEOPEMbI
npodeccnoHanbHom CyLLIeCTBOBaHMS, €JMHCTBEHHOCTH,
OEeATEeNnbHOCTH KOPPEeKTHOM  MNOCTaHOBKM  3agjad  Ang
YPaBHEHWA C YacCTHbIMU MNPOU3BOLHLIMMU,
AOoKa3blBaTb TeOopeMbl CXOOUMOCTU PSAOB
dypbe, npeAcTaBnAoLLNX peLleHns
COOTBETCTBYKOLMX 3a4a4




Brnagetb:  TeopeTuyeckMumu  noaxopamu
pelleHnto 3a4ay Ha CoBCTBEHHbIE peLleHus
ANst  KpaeBblX, HauyamnbHbIX, HavanbHO-
KpaeBblX 3agay AN YpaBHEHUIA B YaCTHbIX
NPOWU3BOAHbLIX, MOAENUPYIOLWMNX Pas3fNYHble

npoLeccsl; HaBblkamy  paboTbl B
WH(POPMALMOHHBIX U BbIMUCIIUTENbHbIX
cuctemax
Ofl1K- OueHnBaeT " CnocobeH nayyaTb " TBOPYECKHN
1.2 cdopmynupyeTt NCnosb30BaTb COBPEMEHHYIO 3apybeEXHY0 U
aKkTyanbHble U OTEeYeCTBEHHYy0 nuTepatypy B obnactu
3HaYUMble YpaBHEHWI B YaCTHbIX MPOU3BOAHBIX, 0OLmne
npo6nemsol ¢bOpMbl 3aKOHOMEPHOCTU TEOPUN YPaBHEHUNI
byHOaMEHTanbHO | C YaCTHbIMU NPOU3BOLHBIMMN
N MaTtemaTuku
YMeTb: rpamoTHO " npaBuibHO
npeacTaBnsATb CBOW pe3ynbTatbl B BuAe
MatemaTn4eckom cTaTtby, pykonucu,
pedepaTta
Bnapetsb: NCTOYHNKaMWU MHd opMaLmn,
HaBblkamMn  paboTbl C  nMTepaTypowu,
MH(POPMALIMOHHBIMWN CUCTEMAaMMU
Or1K- AHanunsunpyet n 3HaTb: MeToAbl NOCTPOEHMSA PELLEHNI 3agau
1.3. npumeHsieT ONs1 YpaBHEHUIN C YaCTHLIMU NPOU3BOSHbLIMU

HaBbIkK BblboOpa
METOAOB peLleHus
3agay
npodeccmnoHarbH
OV OeATenbHOCTH
Ha OCHOBE
TEOPETMNYECKUNX
3HaHUN

C NnoMoLbio pa3aeneHna nepemMeHHbIX

YmeTb: paboTaTb c pasnuyHbIMU
NCTOYHUKaAMU Hay4HoW nHopmaLmu,
rPaMOTHO U NPaBUIbHO MPEACTaBMATb CBOU
pesynbTatbl

Bnagetb: MeTogamMuM  camMOCTOATENbHOro
00y4eHns1 HOBbIM 3HaHMAM K cnocobamm mx
NPMMEHeHMs1 B 00nacTu YypaBHEHUA C
YaCTHbIMW NMPOM3BOAHBLIMU

12. O6bem gucUMNUHDbI B 3a4eTHbIX eguHuuax/yac. — 2 [ 72 )
dopma npomexyTouyHom aTtrectauum__3ayeTt — 6 cemecTp
13. TpyaoemkocTb No BuAaM y4e6Hon paboTbl
TpynoemkocTb
Bua yue6Hoii paGoThl Bcero Mo cemectpam
6 cemecTp
KoHTakTHas paboTta 32 32
nekumm 16 16
B TOM yucne: | NpakTuyeckme 16 16
nabopaTtopHble - -
CamocrosTenbHada paborta 40 40
Btom uncne: kypcoasi pabota (MpoekKT)
lMpomexyToyHasa aTTectaums - -
Utoro: 72 72




13.1. CopepxaHme QUCLUNIUHDI

n/n Peanunsauwnsa
HanveHoBaHune pasgena
pasgena CopepxaHve pasgena guCUUnnHbI OVCUMNNNHBI C
ANCUMMNHBI MOMOLLIbIO OHNANH-
Kypca, QYMK *
1. Jlekuunmn
MeTton MeToa pasgeneHuns nepemMeHHbIX ONs ypaBHEHUS | [ywKo A.B.
pasgenexHuns cBobogHbIX konebaHum CTpyHbl. Pasgenenuve YpaBHeHus
nepemMeHHbIX nepemeHHbIX. COBCTBEHHbIE 3HAYEeHNs A, =(7zk/|)2 MaTeMaTUuYecKo
ANA ypaBHEHWA | cob6CTBEHHbIE DYHKLMMN | dU3MKK: yueb.
11 | C€BOBOAHBIX X, (x) =sin(zkx/1), k=1,2,.... nocobue /  AB.
konebaHui Mywko, A.L. baes
CTPYHbI MeTopn pasgeneHunsa nepeMeHHbIX ans ypaBHEeHUs! y r e ’
cBOBOAHbIX kKoneGaHwii CTPyHbI. MocTpoeHmne A.C. PAbeHKo;
YaCTHbIX PELUEHUI 1 peLleHns HayanbHO-KpaeBo | BopoHexK. roc. yH-T.
3agauu. — BopoHex uny,
CeepgeHus n3 | OpTOHOPMUPOBAHHbIE CUCTEMbI B TMNIbOEPTOBOM BrY, 2011.-520c./
Teopun OHC B | npocTpaHcTee H. Mumumumanpyiowee cgoiictso | NHR://www.kuchp.ru/u
12 | runbbeptoBom | koachduumenTos dypbe. HepasencTso Beccens. glsgtfgggi/ggg'gg;"e
npocTpancrTee Nemma (0 nomHoTe) ANA OpPTOHOPMUpOBaHHOM | https://edu.vsu.ru/cou
cUCTeMbl B rmnbbepToBOM NpOCTpaHCTBE H . rse/view.php?id=5536
OB0OCHOBaHME O6ocn-|osav|-||/|e meToaa Pypbe Ansi ypaBHEHWS &notifyeditingon=1
meToaa dypbe konebaHui CTPYHbI.
1.3 | AnAYpaBHEHUS | Moeranoska sapaun. Paspenenve nepeMeHHBbiX.
konebatui JleMma O NUHENHO HEe3aBUCUMbIX COOCTBEHHbIX
CTPYHbI cbyHKUMSX
Jlemma 00 opTOroHanbHOCTM  COBCTBEHHbIX
dYHKLMI C BECOM p(X) .
14 Obwas cxema Nemma o HeoTpwu 6
meToaa dypbe ) pULATENBbHOCTM  COOCTBEHHbIX
3Ha4YeHUNn.
MocTpoeHne hopManbHOro peLlueHusl..
BbiHyXaeHHble konebaHnsa CTPyHbI, 3aKpenneHHon
BblHykAeHHbIEe | Ha koHLax.
15 KonebaHus
CTPYHbI BbiHyXaeHHble konebaHusa CTpyHbl C NOABWXHBIMU
KOHLIaMMU.
Pewenne nepBeow KpaeBow 3agjauu B
NPsSIMOYrofilbHUKe Ansi OOHOPOAHOr0  ypaBHEHUSA
TENnnonpoBOAHOCTN c HEeoQHOPOAHbLIMU
HayanbHbIMW  YCNOBMAMM U OAHOPOLHBLIMMU
rPaHNYHBIMW YCITOBUSIMW.
MepBas kpaeBas
3agadva ans Pewenne nepeowu KpaeBoWn 3agayun  ans
1.6 ypaBHeHUs HEeOHOPOAHOro ypaBHEHUA TENMNonpoBOAHOCTU C
TennornpoBoAHO | ogHOPOAHBIMM  HaYamnbHbIMM U TPAHUYHBIMU
ctm YCIOBUSIMU.
Peluenuve nepeowu KpaeBon  3agaunm  Ongd
HEO4HOPOAHOr0 ypaBHEHUSA TEMNNONPOBOAHOCTU C
HEO4HOPOAHbIMW  HayanbHbIMKM  YCIIOBUSIMU U
HEOAHOPOAHbLIMU FPAHUYHBIMU YCITOBUSIMU.



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=5536&notifyeditingon=1
https://edu.vsu.ru/course/view.php?id=5536&notifyeditingon=1
https://edu.vsu.ru/course/view.php?id=5536&notifyeditingon=1

MpencrasneHne onepaTtopa Jlannaca B NONApHbIX

3apava
17 Oupnxne ona | KOOPAMHaTaX.
yJ?IaBHeH”ﬂ Pelwenne 3agaun [upuxne Ans  ypaBHeHus
annaca Jlannaca B Kpyre Ha MIoCcKOCTM.
2. lNpakTnyeckue 3aHATUA
2.1 | MeTtoa MeToa pasgeneHvss nepemeHHbIX ANs ypaBHEeHUs | TaywKo A.B.
pasgeneHuns CBOOOAHBIX ~kOnebaHuid  CTpyHbl. Pasgenenune | ypaghenns
”?EGMZF;:':L(MH nepemeHHbIx. COBCTBEHHbIE 3HaueHns 4, =(zk/1)" | matemaTuueckoii
ANA yp n coBCTBEHHbIE yHKUMN | dU3MKM yyeb.
CBOOOAHBIX X, (x) = sin(zkx /1), k =1,2
KoneBaHuN k (X)=sin(z » k=L2,.... nocobne / A.B.
CTPYHbI MeTon pasneneHns nepeMeHHbIx ans ypasHewus | | 1YWKo, ALl baes,
cBOGoOHbIX  korebaHuii  cTpyHbl. Moctpoenue | A-C. PAbeHKo;
YaCTHbIX PELLUEeHUI U PELLEeHNs HavanbHO-KpaeBol | BopoHex. roc. yH-T.
3agayw. — BopoHex nnu,
2.2 | CBegeHusa ns OpToHOPMMPOBaHHbIE CUCTEMbI B MMNbOEPTOBOM | Bry, 2011. — 520 c./
Teopun OHC B npoctpaHcTee H . MuHUMU3MpYIOLLIEE CBOWCTBO | http://www.kuchp.ru/u
rnnsbepToBom koadppumumeHToB Pypbe. HepaBeHcTBO Beccens. ploads/files/public/File
npocTpaHcTee n . | s-Ul2cc94WWv.pdf
eMMa (O nonHoTe) Ans OpPTOHOPMMPOBAHHOW https://edu.vsu.ru/cou
cucTeMbl B rnnbbepToBOM NPOCTpPaHCTBE H . ; ;
rse/view.php?id=5536
2.3 | ObocHoBaHue O6ocHoBaHue MeToaa Pypbe ANa ypaBHEHUS . -
- &notifyeditingon=1
metoga ®dypbe | konebaHun CTPyHbI.
ANa  ypaBHeHus
- MNMocTtaHoBKa 3agaun. PasgeneHne nepemMeHHbIX.
koneb6aHuin z
Jlemma 0 NMHENHO He3aBUCUMbIX COBCTBEHHbIX
CTPYHbI
OYHKLUMAX.
2.4 Jlemma 06 opToroHanbHOCTU  COBCTBEHHbLIX
dYHKLMI C BECOM p(X) .
O06Luan cxema I 6
MeTona dypbe eMmMa O  HeOTPULATeNbHOCTM  COBCTBEHHbIX
3HaYeHUN.
lMocTpoeHne goopmanbHOro peLleHus.
2.5 BblHyxaeHHble | BblHyXaeHHble konebaHnsa CTpyHbl, 3akpensieHHOM
konebaHus Ha KOHLax.
CTPYHbI
BbiHyXaeHHble konebaHusa CTpyHbl C NOABWXHBIMU
KOHLaMW.
2.6 | lNepBas kpaeBasa | PelweHune nepeom KpaeBou 3aga4yn B

3agaya ons
ypaBHEHUS
TennonpoBoaHo
ctn

NPSIMOYrofnibHUKE AN O4HOPOAHOIO  ypaBHEHMWs
TEnnonpoBoAHOCTH c HEeOo4HOPOAHBLIMU
HayanbHbIMM  YCMOBMSIMA U OAHOPOAHLIMU
rPaHNYHbIMW YCIOBUSIMU.

PeweHne nepBon  KpaesouM  3ajaynm  Ans
HEeOHOPOAHOro ypaBHEHUA TEeNNonpoBOAHOCTU C
OOHOPOAHBIMX  Ha4yanbHbIMM U TPAHUYHBIMMA
YCrOBUSIMN.

PelwleHne nepBou kpaeBon 3agaun ans
HEeOOHOPOAHOro ypaBHEHUSA TENIONPOBOAHOCTM C
Heo4HOPOAHBIMWN HaYarnbHbLIMUK YCITIOBUAMM U

HEeOO4HOPOAHbIMU rPAHNYHbIMU YCITOBUAMMWN.



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=5536&notifyeditingon=1
https://edu.vsu.ru/course/view.php?id=5536&notifyeditingon=1
https://edu.vsu.ru/course/view.php?id=5536&notifyeditingon=1

2.7

3apava
Oupuxne ans
ypaBHEHNS
JNTannaca

KoHTponbHasa pabora.

MpencrasneHne onepaTtopa Jlannaca B NONApHbIX
KoopauHaTax.

PeweHune 3agauun dupuxne onsa ypaBHEHUA
Jlannaca B kpyre Ha NfIOCKOCTM.

13.2. Tembl (pasaenbl) QUCUUNIIMHBI U BUAbI 3aHATUN

Ne
n/n

HanmeHoBaHve Tembl
(pasgena)
ANCUMNINHBI

Buabl 3aHATUI (KONMYECTBO YacoB)

Jlekunn

MNpakTnyeckme

JTabopaTtopHbl
e

CamocToaTenbHas
paboTa

Bcero

01

MeToa pasgeneHus
nepeMeHHbIX Ans
ypaBHEHWS
cBOOOHbIX
konebaHu CTPYHbI.

11

02

CeeoeHuns ns teopumn
OHC B
rmnL6epToBOM
NpPoCTpaHCTBe

03

O6ocHoBaHuve
meTtoga Pypbe aons
ypaBHeHMS
koneb6aHun CTPyHbI

04

O06Lwasa cxema
mMeToda Pypbe

14

05

BbIHY>XEeHHble
konebaHusa CTpyHbI

11

06

MepBas kpaeBas
3agadva ang
ypaBHEHUS

TENnonpoBO4HOCTU

12

07

3apgava Qupuxne
ANs ypaBHEHUS
Jlannaca

NToro:

16

16

40

14. MeToan4yeckue ykasaHmMA Ans o6y4aroLWmMXCcA No OCBOEHUIO AUCLUMIIUHDI

JencTBun.

MaTepuan npeablayLwen nekumm.

72

B npouecce npenogaBaHus ANCLMNIIMHBI UCMONb3YKOTCA TakMe Buabl y4ebHon paboTsl,
KakK Nnekuuu, NpakTU4YecKMe 3aHATUSA, a Takke pasfuyHble BUObl CaMOCTOATESNIbHOW paboThl
obyvalowmxcs. Ha nekumax pacckasbiBaeTcsi TeopeTUYeCcKUi Mmartepuan, Ha npakTUYecKux
3aHATUSX pellarTca nNpuMepbl N0 TEOPEeTUYECKOMY MaTepuany, NPOYMTaHHOMY Ha NeKUMsIX.

Mpwn n3yyeHnn kypca «Metog Pypbe» obyyarowmmea cnegyeTt BHAMATENBHO ChywaTth U
KOHCMEeKTUpoBaTb Matepuar, nsnaraeMbli Ha ayauTOpPHbIX 3aHATUAX. NS ero noHMMaHus u
KauyeCTBEHHOro yCBOEHUs oby4valolmmca pekoMeHZyeTcsa creaylowiasa nocnenoBaTefnibHOCTb

1. Nocne kaxgon nekumm ctygeHTam pekoMmeHayeTcs noapobHo pa3obpaTbe NpOYNTaHHbIN
TeopeTn4ecknin maTtepuan, BblyduTb BCe onpeneneHns n oopmynmpoBKn TeopeM, pasobpaTtb
npumepsbl, pelweHHble Ha nekumu. [llepen crnepgyowen nekumen obasatenbHO MNOBTOPUTH




2. lNepen npakTnyecknm 3aHATUEM obs3aTenbHO MOBTOPUTbL MEKUMOHHBLIN MaTepuvan.
MNocne nabopaTopHOro 3aHATUA elle pa3 pa3obpaTb pelleHHble Ha 3TOM 3aHATUKU Npumepsl,
rnocrie npucTynUTb K BbIMOMHEHMIO AOMalUHero 3agaHus. Ecnu npu peweHun npumMepos,
3aJaHHbIX Ha OOM, BO3HMKaKOT BOMPOCHI, 06A3aTenbHO 3adaTtb Ha crieayoweM npakTuyeckom
3aHATMM UNU B YaCbl KOHTAKTHOM paboTbl ¢ NpenoaasaTenem.

3. lNpu noaroToBke K NpakTU4eckum riabopaTopHbIM 3aHATUAM MOBTOPWUTL OCHOBHbLIE
MOHATMA NO TemaMm, u3yunTb npumepbl. Pewas 3agayuv, npenBapuTeNnbHO MOHATb, Kakow
TeopeTUYECKUIN MaTepuan HyXXHO Ucnorb3oBaTb. HaMmeTuTb NnaH peleHns, nonpoboBaTtb Ha ero
OCHOBE peLUnTb NPakTUYecKne 3agaqu.

4. BoibpaTb Bpems ons paboTbl ¢ nntepaTypon No gucumunnvHe B ombnuoteke.

5. Kpome 06bI4HOro Kypca B cucTeMe «ONEKTPOHHBIN YHUBEPCUTET», BCE HEOBXOAMMbIe
ANs  YCBOEHUA Kypca Martepuanbl pasMelleHbl Takke Ha KadegpanbHoM caunTe
http//:www.kuchp.ru .

OcBoeHVe aucuunnuHbl  npegnoriaraeT He TONbkKo obsi3aTeribHOe noceleHue
obyyvarLWnMCs ayauTOPHbIX 3aHATUN (NTEKUUIN U NPAKTUYECKNX 3aHATUN) N aKTUBHYIO paboTy Ha
HUX, HO N CaMOCTOATENbLHYI0 y4ebHY0 OeATENbHOCTb B cCeMecTpax, Ha KoTopyto oteoauTcs 40
4Yacos.

CamocTosaTenbHas ydyebHas aesaTenbHOCTb CTYAEeHTOB no gucumninunHe «Metog ®dypbe»
npegnonaraet u3yvyeHMe pekoMeHOyeMoWn npenogaBaTenieM nutepatypbl MO BoOMpocam
NEKLUMOHHbIX W NPaKTUYeCKMX 3aHATUW (NpuBedeHbl Bbille), CaMOCTOSTENIbHOE OCBOEHWE
MOHATMMHOIO annapaTta M NoAroTOBKY K TeKylWuM aTTectauusMm (KOHTponbHas pabota u
BbIMOSIHEHWUIO NPaKTUYECKMX 3aaHuI) (MpUMEpPbI CM. HUXeE).

Bonpocbl NEKUMOHHBIX U NPaKTUYEeCKUX 3aHATUN OOCY)KOAKTCHA Ha 3aHATMSX B BuAe
YCTHOrO onpoca — WHAMBMAYanbHOro M poHTanbHoro. pu NoaroToBKe K NEKUMOHHBIM W
NPaKTUYECKNUM 3aHATMA 0ByYatoWMMCa BaXKHO NOMHUTb, YTO UX 3adaya, OTBeYas Ha OCHOBHbIE
BOMPOCHI NfaHa 3aHATUS U OONOSNTHUTENbHbIE BONPOCHI NpenogaBaTens, nokasaTb CBOM 3HAHWS
N Kpyrosop, yMeHue NorMyeckn nocTpouTb OTBET, BNageHne mareMaTuyeckum annapaTtom u
WHbl€ KOMMYHUKaATUBHbIE HaBbIKM, YyMEHMEe OTCTamBaTb CBOK MpodheccuoHanbHyo nosnuuio. B
X04e YCTHOro ornpoca BbISBNAKOTCA AeTanu, KOTOopble MO KakMM-TO MNpUYMHaM OKa3anucb
HEe4OCTaTOYHO OCMbICIIEHHBIMM CTyAeHTaMn B Xode Y4eOHbIX 3aHATMW. Tem cambiM onpoc
BbINOSIHAET BaXkHenLwmne obyyaroLLyo, pa3BMBAIOLLYHO M KOPPEKTUPYIOLLYIO PyHKLMK, NO3BONSET
CTyOeHTaM Yy4yecTb HenopaboTkM u wm3bexaTb WX Npyv MNOArOTOBKE K MPOMEXYTOYHbIM
aTTectayusm (6 cemectp — 3a4er)

Bce BbiNosHAeMble CTygeHTaMu CaMOCTOSATENbHO 3a4aHuns (BbIMOSIHEHNE KOHTPOJSIbHOW
paboTbl M MNpakTUYecKUx 3agdaHuin) nognexaTt nocrnenylowen npoBepke npenogaBaTenem.
PesynbTtatbl Tekywux aTTecTauui YyyduTbiBalOTCA npenogaBaTenieM npyv  NpoBeAeHUM
NPOMEXYTOYHOW aTTecTaunn (6 cemecTp — 3a4eT).

15. lNepeyeHb OCHOBHOM U [OMOJIHUTENILHOW NnUTepaTypbl, PECYpPCOB WHTEpPHeT,
Heo6Xx0AMMbIX AN OCBOEHUSA AUCLUNIUHbI

a) OCHOBHas nuTepaTypa:

Ne
n/n

NCTOYHUK

CabutoB K.b. YpaBHeHna matematunyeckon c¢usmkm / K.b. CabutoB. — M.:
1 ®duamarnur, 2013. — 352 c. . /I «YHuBepcuteTckaa bubnuoteka onliney:
9NEeKTPOHHO-6ubnmoTevHas cuctema.. — URL: http://biblioclub.ru

6) gononHuTenbHasa nuTepartypa:



Ne

NcTOYHMK
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.

Bnagummpos B.C. C6opHMK 3a4a4 No ypaBHEHUSIM MaTeMaTU4eCcKon pusnkn /

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

Mywko A.B. YpaBHeHuss matematumyeckonm 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.Ml. Kypc ypaBHeHWn maTemaTuyeckon (OU3MKU 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-06pa3oBaTesibHbIE Ppecypchl

o
rrl\;a Pecypc

1 http://eqworld.ipmnet.ru — uHmepHem-rnopmari, MOC8AUWEHHbIU ypasHEeHUSIM 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 ¢patnosnil apxus calima kagedps! YHINuTB mamemamuyecko2o ¢ghakyrnbmema
Bry

4 36C «YHusepcumemckas bubriuomeka oHnatH»

AnekmpoHHbIU Kypc: YUl
https://edu.vsu.ru/course/view.php?id=14048

16. lMepeyeHb y4eOHO-MeTOaNYECKOro obecnevyeHnsa Ans CaMoCTOATENIbHON paboThbl

Ne NcTOYHMK
n/n
1 Bnagumunpos B.C. YpaBHeHus matemaTtuyeckon cusmku / B.C. Bnagnmmpos. —
M : dusmaTnur, 2003. — 398 c.
5 Bnagummpos B.C. C6opHMK 3aga4 No ypaBHEHUSIM MaTeMaTUYeCKon husnkn /
B.C. Bnagumupos, B.lN. Muxannos. — M : ®namatnut, 2003. — 286 c.
Mywko A.B. YpaBHeHus matematmyeckon usunkm : y4yeb. nocobue / A.B.
Mmywko, A.l. baes, A.C. PabeHko; BopoHex. roc. yH-T. — BopoHex : UIML BI'Y,
3 2011. -520c.

http://www.kuchp.ru/index.php?name=Files&op=cat&id=28
¢adnossili  apxuge catima  Kagedpbl  YUIIUTB  mamemamu4yecKkozo
akkynbmema BlI'Y

17. OOpasoBaTesfibHble TEXHONIOMMK, UCNOJNb3yeMble Npu peanusauum y4eOHOM
ANCLUMNIINHBI, BKNKOYasi [AUCTaHUUOHHble oOpas3oBaTtenbHble TexHonorun (OOT),
3neKTpoHHoe obyyeHue (30), cmewaHHoe oby4yeHue):

OucumnnvHa  MOXeT  peann3oBbiBaTbCst  C  MNPUMEHEHWEM  OUCTaHLMOHHbIX
obpasoBaTenbHbIX TEXHONOMMIA, HaNnpuMep, Ha nnatgopme «ONEKTPOHHbLIN yHMBepcuteT BIY»
(https://edu.vsu.ru/course/view.php?id=14048 ).

lMepeyeHb HeobXxoaMMOro nporpamMHOro obecneyeHnda: onepaumoHHas cucTtema
Windows unu Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3ep Mozilla
Firefox, Opera nnn Google Chrome.



http://eqworld.ipmnet.ru/
http://www.lib.vsu.ru/
http://www.kuchp.ru/index.php?name=Files&op=cat&id=28
http://www.kuchp.ru/index.php?name=Files&op=cat&id=28
https://edu.vsu.ru/course/view.php?id=14048

18. MaTepmnanbHO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

1. Y4yebHasa ayauTtopusi Co cneumannuampoBaHHon Mmebernbto

2. na camocTtoaTenbHOM paboTbl WUCMOMb3yeTcs KNacC C  KOMMbHOTEPHOW TEXHUKOW,
OCHALLEHHbIN HEeobXoaUMbIM MporpaMMHbIM  0BecnevyeHneM, INEKTPOHHLIMU y4EBHbIMU
nocobmnsammn n 3akoHogaTeNbHO - NPaBOBOW M HOPMATUBHOW NMOUCKOBOW CUCTEMOM, MMEKLLUN
BbIX04 B rnobanbHyo ceTb.)

19. OueHo4HbIe cpeacTBa ANs NPoBeAEeHUA TEKYLen 1 NPOMEXYTOYHOWN aTTecTaummn

MopsiAoK OLEeHKM OCBOeHMSI obyvawwmmucs yd4ebHoro matepuana onpegensiercs
coaepkaHMeM crieayoLmx pasaenos ANCUUNINHDI:

HanmeHoBaHun Muankatop(bl
I'II\}QI'I pasp,gna ZI/I%LI,?/II'IJ'I?/IHI:I KOLLI\IIIIII;%;II')GH ,EI,OHCTVIa)KngISIH) OLl.eHOLIHbIe cpencrtea
(moayns) KoMneTeHumnn
MeToa pasgeneHus
MEepEMEHHBIX AN [omallHue 3agaHns, KOHTpOonbHas
1 | ypaBHeHus OrK-1.1 babora P
CcBOOOHbIX
KonebaHu CTPyHbI
CeegeHus ns Teopumn
2 | OHC B runbbepToBoM OnK-1.1 Romauurine 33'3222% KORTpOTIEHAA
NPOCTPaHCTBE
O6ocHoBaHne meTona
3 | Pypbe 4nsa ypaBHEHMS OnK-1.1 Homauinme 3agggg¢é KOHTPONBHAA
KonebaHui CTPyHbI OnK-1
4 O0bLwan cxema meToga OMK-1.2 [omaluHue 3agaHns, KOHTPOnbHas
dypbe : paborta
5 BbIHY>XOEHHbIE OMK-1.3 JomaluHve 3aaaHnsa, KOHTPOrnbHas
kone6aHus CTPYHbI ' pabota
MepBas KpaeBasi
3agava ans JomaluHve 3aaaHnsa, KOHTPOnbHas
6 ypaBHeHUs Ofk-1.3 pabota
TENNONPOBOAHOCTHU
7 3apgava dupuxne ans OMK-1.3 JomaluHve 3afaHnsa, KOHTPOnbHas
ypaBHeHus Jlannaca ' pabota
MpomexyTouHas arTectaus Habop TMNoBbIX 3agaHnii 3a4eTy
dopma KOHTponA - 3a4eT

20. TunoBble oueHOYHbIe cpeacTBa U MeToAUYeCKMe MaTepuarnbl, onpegensiowue npoueaypbl
OLleHUBaHUS

20.1. TeKywmM KOHTPONb ycneBaeMoCTH

KoHTporb ycneBaemocTu no AMCUUNINUHE OCYLLIECTBNAETCS C NOMOLLLIO CReayoLmMX OLEeHOYHbIX
CpencT.:

HomawHue 3adaHus:

1o meme 1. MemoQ pa3deneHusi nepeMeHHbIX 058 ypasHeHuUs c80b00HbIX KonebaHul
CMpyHbI

Mywko A.B. YpaBHeHMs maTemaTtunyeckon usmnku : y4ed. nocobue / A.B. MNywko, A.1.
Baes, A.C. PabeHko; BopoHex. roc. yH-T. — BopoHex : MU BI'Y, 2011. — 520 c.

3apaHua NeNe 87.1 —87.4

[lo meme 2. CeedeHusi u3 meopuu OHC 8 eunbbepmogom rnpocmpaHcmeae

Mmywko A.B. YpaBHeHMst matemaTmnyeckon umamkm : yyeb. nocobue / A.B. ywko, A.L.
Baes, A.C. PabeHko; BopoHex. roc. yH-T. — BopoHex : ML BI'Y, 2011. — 520 c.




3agaHune Ne 88.1
1o meme 3 ObocHogaHue memooda Pypbe Ons ypagHeHUs KornebaHull cmpyHbI

Mmywko A.B. YpaBHeHMst maTemaTmnyeckon unamkm : yyeb. nocobue / A.B. ywko, A.L.
Baes, A.C. PabeHko; BopoHex. roc. yH-T. — BopoHex : UL By, 2011. — 520 c.

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

Mmywko A.B. YpaBHeHuss maTematmnyeckon omsmkm : y4ed. nocobue / A.B. Mywko, A.L.
Baes, A.C. PabeHko; BopoHex. roc. yH-T. — BopoHex : ML By, 2011. — 520 c.

1o meme 5. BbiHyOeHHbIe KonebaHuss CmpyHb!

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.

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

Mywko A.B. YpaBHeHus maTemaTtuyeckon usmku : y4ed. nocobue / A.B. mywko, A.[.
baes, A.C. PsabeHko; BopoHex. roc. yH-T. — BopoHex : UIML BI'Y, 2011. — 520 c.

3apaHma NeNe 90.1 — 90.4
[lo meme 7. 3adaya Jupuxne 0ng ypasHeHus Jlannaca

Mywko A.B. YpaBHeHus maTematunyeckon usmku : y4eb. nocobue / A.B. mywko, A.[.
Baes, A.C. PsbeHko; BopoHex. roc. yH-T. — BopoHex : UIML BI'Y, 2011. — 520 c.

3apaHma NeNe 91.2 — 91.3
Tekywas atrectaums — KoHTporibHas paboTa.

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

BapwuaHT

1. MeTtogom ®ypbe pelnTb 3agadvy
o2u(x,t) o d%u(x,t)

e vz , xe[0;1],t >0,
u0Y o ya=0, t>0,
OX
ou(x,0)

u(x,0) = ¢ (x), = ¢ (%), xe[0l]

ot

TekyLunin KOHTPOSb NpeaHa3Ha4YeH ans NPoBEPKM Xo4a U KavyecTBa (popMUpPOBaHNSA KOMNETEHLINNA,
CTUMYNMpoBaHus ydebHon paboTbl 0OyvaembiX M COBEPLUEHCTBOBAHUS METOAMKA OCBOEHUSA HOBbIX
3HaHun. OH obecneuymBaeTcss NpoBeAEHUEM KOHTPOSbHbIX 3adaHuMn U AOMaLlHUX paboT, NpOBEpPKON
KOHCNEKTOB NeKUWiA, Nepuoanyeckum onpocoM cnyllaTernemn Ha 3aHATUAX.

dopMmbl, METOALI U NEPUOAMYHOCTL TEKYLLIErO KOHTPONS onpeaendeT npenogasaTerb.

Mpw TekyLwem KOHTPOose YpOBEHb OCBOEHUS Y4eOHOM ANCUMUMITUHBI U CTENeHb CHOPMUPOBAHHOCTHU
KOMMNEeTEHLUN ONpeaensaoTCa OLEeHKaMM «3a4TEHO» U «HE3a4YTEHO».

OnuncaHve TexHonornM npoBeaeHus:
TecTupoBaHMe 1 KOHTPOIbHbIE PaboTbl NPOBOAATCS MUCbMEHHO.

KoHTponbHas paboTa
Kputepumn oueHku:

- OLeHKa «3a4TeHO» BbICTaBIAE€TCA CTYAEHTY, €Cl1 OH NpaBuUIibHO peLlunn 3agady,
- OLUEHKa «He 3a4TeHO» BbICTaBIIAETCA CTYOEHTY, €CIl1 €ro 3HaHUA He yOOBIEeTBOPAET
BbilLenpmnBegeHHbIM Tpe6OBaHl/IFIM Ha NOJNTOXUTENbHYO OLEHKY.



NMpomexyToyHasa aTTecTauusa npeaHasHadeHa Ons onpefeneHnss YpPoBHS OCBOEHUS
Bcero obbema yyebHon gucumnnuHbl. [pomexyToyHaa aTttecTauusa no aucuunnuHe «Metoa
®ypbe» npoBoanTcsa B popMe 3ayeTa.

[MpomexyToyHasa aTTecTaums, Kak NpaBuIio, OCYLLECTBAETCS B KOHLIE CEMeCcTpa U MOXeT
3aBepllaTb M3yvyeHMe Kak OTAEeNbHOW AUCUMMIUHBLI, Tak U ee pasgenoB. [lpomexyToyHas
aTTecTaums nomoraeT oueHUTb Gonee KpynHble COBOKYMHOCTN 3HAHUN U YMEHWUI, B HEKOTOPbIX
cnyyasx — gaxe dpopmupoBaHue onpeneneHHbIX NPpogeccnoHanbHbIX KOMMETEHLMN.

Ha 3ayeTe oueHMBaEeTCs NpakTUYECKU YPOBEHb OCBOEHUSA AUCLMMIIMHBLI «YPaBHEHUS C
YaCTHbIMX  MPOM3BOOHBLIMU» W CTeNeHb CHOPMUPOBAHHOCTU KomneTeHuun. Kputepum
BbICTaBSIEHMS 3a4eTa NpuBeaEHbI BbiLle.

KoHTponbHO-U3MepuUTenbHbie MaTepuarnbl NPOMeXyTO4YHOM aTTecTauum (npumep)

1. Hantn pelueHne cnefyrowien HavyanbHO-KpaeBoun 3agaydn

olu(xt) o2 Qu(x.t) oh ou(x,t)
o x o’
u(x,t)_, =0, u(xt)_ =0,
U(X,t)L:O = @, (%), % L =@(X),

za
roe 0< x<l,a=const,h=const,h<—.

2. PelunTb crieaytoLLyto HavarnbHo-Kpaesyio 3agady
au(x,t)  d’u(x,t)

+u(X,t)+2sin 2xsin X,

ot OX?
MZU(?J:O, 0<x<Z,t>0,
OX 2 Z
u(x,0) =0.

3. PewnTb cneayoLLyto kpaeByto 3agavy

Au=0;0<r<r;

u|_ =acos’p+bsin’p+ pcosg+qgsing+c.

r=r

3a npomexyTouyHyl aTTecTaumio CTaBUTCA OLEHKa «3a4vyTeHo», B Crlyvyae, ecnu
oOy4aroLnncs BbINOSTHWM:

- MpaBUNbHO B NONTHOM OObeEME BCe 3a4aHUs KOHTPOSbHOM paboThl, MOKasan OTNnYHble
BNageHns HaBblkaMW MPUMEHEHUSI MOMYYEHHbIX 3HAHWA W  YMEHUA NpPU  PELLUEHUM
npodeccroHanbHbIX 3a4a4y B paMkax YCBOEHHOro Matepuana;

- oby4yarowuincs BbINOMHUN Bce 3adaHusi C HebOoNbLMMW HETOYHOCTAMW K Mokasan
XOpolne BnageHust HaBblkaMyW MPUMEHEHMUSI MOJTYYEHHbIX 3HAHWUA U YMEHUA MpPU pPeLUeHUn
npodeccroHanbHbIX 3a4a4 B paMkax YCBOEHHOro MaTepuana;

- 006yyYaoLWMn BbINOMHMI NOMOBUHY U3 NPEASIOXKEHHbIX 3a4aHui NPaBUNbHO, OCTarbHbIE C
CYLLEeCTBEHHbIMM HETOYHOCTAMM WU roKasan YAOBNeTBOPUTENbHOE BriafgeHWe HaBblkaMu
MOMYYEHHbIX 3HAHUN U YMEHMWIA NPU peLLEeHNN NPOdECCMOHANbHbIX 3aA4ay B paMKax YCBOEHHOro
mMaTepuana.

B ocTanbHbIX cnyyasix obyyaroLemycs CTaBUTCst 3a KOHTPOSIbHYH0 paboTy «He 3a4TEHOY.



3ayeT BbICTaBMASETCS NO UTOram TEKyLLEN aTTecTaunm.
20.3 ®oHA OuUeHOYHbIX cpeacTB CGHPOPMUPOBAHHOCTU KOMMETEHLUUN CTYAEHTOB,
pekomMeHAyeMbIA ANA NpoBeAeHUA ANarHoCTUYecKux padoT

OMNK-1 CnocobeH npuMeHATb dQyHOaMeHTanbHble 3HaHUsA, MNOJiyYeHHble B 06nacTu
MaTeMaTuyecKnx M (Unu) ecTtecTBeHHbIX HayK, U UCnonb3oBaTb UX B npod)eccuoHanbLHomn
OeATeNbHOCTH

Hepeqel-lb 3alaHUn ANA OLEHKM C(bOpMMpOBaHHOCTM KOMMNeTeHUunn:

3apaHunAa 3aKpbITOro TMNa ¢ BbiIbopom oTeeTa(BbI60p 01HOTO BapMaHTa OTBETa, BepHo/HeBepHo)-

1 6ann — ykasaH BepHbIi1 OTBET;
0 6an10B — yKa3aH HEBepPHbI OTBET.

B pesynbrare pemenus 3agaun

Ut _ o2 CUKY) 1oy 50
ot ox: I
Ju(0,t) =0, M=O, t>0,
aXau(x 0)
u(x,0) = ¢, (x), 8t, =@, (x), xe[0;1]

MeToioM Pyphe BO3HUKAET cienyromas 3anada [typma-JinyBummis:

BapI/IaHTBI OTBCTOB:

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

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

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



B pesynbrare pemenus 3agaun

(A2 2
2 L;)z(’t) —a2? gf():’t), xe[0;1],t>0,

qu(0,t)=0, u(l,t)=0, t>0,
u(x0) = 0,0, MXOD _ 5), xefoil]

MetoaoM Pypbe BO3HUKAET caeayromas 3aaada Llrypma-JInyBusis (BapuaHThbl

OTBETOB):

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

N

)

w

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

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

D

{X”(x)+ﬂ,X(x) =0, xe[0;1],
3

2 2
0 u(>2<,t) _a29 u(>2<,t)’ O<x<lI, t>0,
ot 5 <|9x
PaccmotpuM 3amauy u(0,t) =0, ul.v =0, 0<x<I,
ou(x,0
u(x,0) :(DO(X)’ (at ) :¢1(X), t>0.

“

SIBnsroTcs MM cOOCTBEHHBIMU QYHKIMSIMUA COOTBETCTBYMOIIEH 3aaaun [lItypma-JlyBumis
byHKIHN. . ..

BapuaHTbl OTBETOB:



2.Sin(27z)x

3.005(5—”jx "
2l

4.cos(97)x

Paccmorpum 3amauy ltypma-JlyBuimis

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

X (0) =0, X'(1) =0.
Pemenns oroii sanaun: X (x)=C,cosAx+C,sinix, X(0)=0<C, =0,
X'(x)=AC,cos AX,

2k +1) 7

X'(1)=AC cos 2l —0= A = Z sk k 2 = 4=\ =
’ 2 2l

Xk(x)zsinM

X,k =0,1,2,... Torna nmpu k=1= Xl(x)zsin(Bz—zj

. [ mkx
DOyHKIUH Sm( | ], rae k=12,... ABJIAIOTCA COOCTBEHHBIMU (DYHKIHMAMHU CIIEMAYIOLIEN

3agauu lItypma-JInyBuis:

BapuanTe! 0TBETOB:

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

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



4 X"(x)+ AX(x)=0, xe[0;1],
) {X’(O)zo,x’(l)zo.

Paccmotpum 3anauy Htypma-JlyBuiis

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

. . kx
Pewenust 31o# 3anaun: X, (X)=sin (I_j ,

YAOBIIETBOPSIIOT YPABHEHUIO U TPAHUYHBIM YCIOBHSIM

X, (0)=0,X, (1) =0.
Xk(0)=sin(”

PaCCMOTpI/IM 3alavy

jzsin0=0, Xk(l)=sin(”|—m)=sin7rk=0,k=1,2,3,...

2
uxt) .0 U(’g’t), 0<x<l, t>0,
ot OX

< ou(0,t) 0 ou(l,t) _

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

0, 0<x<l,

SBnsitoTcst i cOOCTBEHHBIMH (DYHKITUSIMUA COOTBETCTBYIOMIEH 3aaaun LlItypma-JlyBusis
X"(x) +A*X(x)=0, xe(0;1),
X'(0)=0,X'(l)=0.

byHKIHUH ...

BapuaHTbl OTBETOB:

2.cos(57) X



mb

3.sm( jx,;
a3

Paccmotpum 3anauy Htypma-JlyBuis

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

O

Pewenns o1oii 3agaun: X (x)=C,cosAx+C,sinAx, X'(x)=-AC,sinAx+ AC,cosAx,
X'(0)=0<C, =0,

, : kz kz
X (l)z—iClslnﬂ.l:O:/Il kr, keZ:Z—T: X ( ) COSI—X,k:O,l,Z,... TOraa

mpu K =1= X, ( COS(”)

3a/1aHysl OTKPBITOrO THIA (KOPOTKUI TeKCT):_

o 2 Oayina — yKa3aH BEpPHbBIN OTBET;
o 0 GayyoB — yKa3aH HEBEPHBI OTBET.

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

DOyHKIUAH

Sin(ﬂ(Zk +1)x
2l

3agauu lItypma-JInysuis:

) ,rne k=0,1,2,... aBIsroTCH .............. GYHKIUSIME CIIETYIOIICH

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

COOCTBEHHBIMH

COOCTBEHHOM



ITask?7

[Tponmomwkute peasiokeHue: 3aaaqa s audhepeHImaIbHOr0 YpaBHEHNS € YaCTHBIMU

8_u:a2@; —n< X<, t>0

ot ox?

u|t:0 =Uo (X)

HA3bIBACTCA: HAYAJIBbHOW 3aJ]a4€i [UT1 YPABHEHHS.......cuueeen. ... THIIA.
!0TBET

apaboJIMIeCcKOTo

napadoJIMuecKui

ITask8

B pe3yiibTaTe pelIcHus 3a1auu
au(x,t) , o°u(x,t)
=a 3
OX
0, u(l,t)=0, t>0,
X
u(x,0) =g, (x), x<[0;1]

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

ot
ou(0,t)
0

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

MeTo1oM Dyphe BOZHUKAET CICAYIOIIAs 3a/1a4a {
Ha3BIBAIOMIAACS 3a0a4YeH ..........:

'OT1BeT

[Itypma-JInyBuiuis

ITask9

3a):[aqa JJIsA ,HI/I(i)(I)epeHHI/IaIIBHOFO YpaBHCHH:A C YaCTHBIMU ITPOU3BOAHBIMHA U 3d/IaHHBIMUA
I'paHUYHBIMHU U HAYaJIbHBIMHA YCIIOBUAMU

2
ou(x,t) _ 52 0 “()z(’t), xe[0;1], t>0,

au(0
uOY o yiy=0, t>0,

B(60) =, (%), x<[0:1]

Ha3bIBAETCS HAYAJIbHO-TPAHUYHOM 3a/jauel /ISl ypaBHEHUS .......



TCIIOIIPOBOAHOCTHU

apaboJIMYeCKOTO TUIIA
o°u  d8%u o

YpaBHeHne — +—+—=0 9TO ypaBHCHHC ..........
ox: oy° oz

Jlarutaca

IMPOU3BOAHBIMHU U 3a/lTaHHBIM Ha4YaJIbHBIM YCJIOBUCM:

Kputepum n wkanbl oueHnBaHua 3agaHm ®0OC:

1) 3agaHusa 3akpbiToro Tuna (BbIOOP OAHOro BapuaHTa OTBETa, BEPHO/HEBEPHO):

e 1 6ann — ykasaH BEpHbI/ OTBET;
e 0 6annoB — ykasaH HeBepHbI OTBET.

2) 3agaHnsa 3akpbIToro Tmna (MHOXECTBEHHbIN BbIOOD):

e 2 6anna — ykasaHbl BCe BEPHbIE OTBETHI;
e 0 6annoB — ykasaH xoTs Obl OANH HEBEPHbIN OTBET.

3) 3agaHua 3akpbITOro TMNa (Ha cCooTBETCTBUE):

e 2 6anna — BCe COOTBETCTBUS ONpeAerneHbl BEPHO;
e 0 6annoB — xoTsa 66l O4HO conocTaBneHne onpeaeneHo HeBEPHO.

4) 3agaHnsg OTKPbITOro TUna (KOPOTKUN TEKCT):

e 2 6anna - yka3aH BEpHbI/ OTBET;
e 0 6annoB — ykasaH HeBepHbIN OTBET.

5) 3apaHusa oTKpbITOro TMna (4mcno):

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

3apaHua paspgena 20.3 peKOMeHAYHTCA K UCNOSNIb30BaHUIKO

npwm

npoBeAeHUU

ANarHoCTn4ecCcKux pa60T C UeNibi0 OUEeHKN OCTaTO4YHbIX pe3ylibTaTtoOB OCBOE€HUA OaHHOMN

AVUCLUMUNIIUHBI (3HAaHUW, YMEHUW, HAaBbIKOB).



