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9.lenu u 3apaum y4e6HOM AUCLMNIIUHDI

Llenu nsyyeHuns oucunnnuHbl:

- BblpaboTaTb CMOCOBHOCTb MPUMEHATb yHOAMEHTanbHble 3HaHWSA, MOSlyYeHHble B Xoae
n3yvyeHus Kypca YpaBHEHWUA C YaCTHbIMU MPOU3BOAHBIMU U APYrMX MaTeMaTUyYecKMx U ecTeCTBEHHO-
Hay4HbIX KYpCOB [Af11 OCBOEHWA OCHOB MeToda pelleHns 3ajad And ypaBHEHUWA C YaCTHbIMU
NPOM3BOAHBIMU C MOMOLLBIO NX Pa3NOXeHUN B psifbl MO COBCTBEHHBIM (PYHKLMAM;

- NoHMMaTb 1 opMynMpoBaTb OCHOBHbIE NPobMemMbl U Moaenu, nccnegyemole B kypce YUl n
pewaTtb UX ¢ NOMOLLBIO MEeTOAa, U3BECTHOro Nof HasBaHusaMKn «MeToa pasgeneHusa nepemMeHHbIX» Unu
«MeTop Pypbey;

- aHanuauposaTb U npumeHATb Metog Pypbe B npakTvke MOCTPOEHUSA pelleHun 3adad ang
YpaBHEHWI C YaCTHbIMU NPOM3BOAHBIMY Pa3SIMYHbLIX TUMOB C NOMOLLBIO MX Pa3foXeHns B paabl Pypbe.

3agaun y4ebHOM OMCUMNITUHDI:

- n3yyeHne metoga dypbe Npu peLleHnn KpaeBbix 3agay runepbonmnyeckoro, napabonnyeckoro n
ANNIMNTUYECKOrO TUMNOB

- Nony4eHne HaBbIKOB MCMOMb30BaHUA MeToga Pypbe Ans peleHnsa 3agady npodeccnoHansHom
HanpaBneHHOCTN Ha OCHOBE TEOPETUYECKUX 3HAHUN.

10. MecTo y4ye6HOM AucUUNNUHBLI B cTpykType OOIT:

AvcumnnuHa «Metog ®ypbe» oTHocutcs Kk Brnoky 1 O6ssaTenbHOM 4actu, T.e. ABRSETCS
ob6sa3aTenbHON ANCUNNINHOW ANS U3yYeHUss 00yYatoLLmMMnCA.

[na eé ycnewHoro ocBoeHusi HeobxoauMbl 3HAHMA U YMEHUS, NpuobpeTeHHble B pesynbrarte
obyyeHnss No npeawecTBYOWUM OUCUMNIIMHAM: MaTeMaTUY4EeCKUA aHanu3, KOMMMEKCHbIA aHanus,
OYHKLMOHAMNbHbIN aHanua, guddepeHumanbHble ypaBHEHNS.

CtygeHT gomkeH cBoboaHO BnageTb MaTeMaTUY4EeCKUM aHanu3oMm, Teopuen psaoB,  Teopuen
YHKLMIA KOMMSIEKCHON NepemMeHHOMn, afieMeHTaMn NuHenHon anrebpbl, 0bnagaTtb NONHbIMK 3HAHUAMMU
Kypca 06bIKHOBEHHbIX AnddepeHLnanbHbIX YpaBHEHUIN, 3HaHUAMN Teopun nHTerpanos Jlebera, Teopun
©aHaxoBbIX N TMNbOEPTOBLIX MPOCTPAHCTB.

3HaHMe MeTOA0B MOCTPOEHNS PEeLIeHU C MOMOLLbIO pasaeneHnus NepeMeHHbIX ANa HavanbHbIX,
KpaeBbIX M Ha4anbHO-KpaeBbIX 3a4ady Afs YpaBHEHMI C YaCTHbIMU NPOU3BOAHbLIMU sBNSeTcs 6a30BbIM
npy M3y4eHUN MaTemMaTUyecKMx Mogerien pasfnuyHbiX (PU3MYECKUX, XUMUYECKUX, OMonorn4eckux,
coumanbHbix npoueccoB. Kpome TOro, noctpoeHve pelleHuri 3agady ansg ypaBHEHUS C 4aCTHbIMU
NPON3BOAHBLIMU C MOMOLLIbIO Pa3nNUYHOro BMaa psaoB Mo COBCTBEHHBIM PYHKUNAM SBNAETCS OTAEMNbHbIM
COBPEMEHHbBIM JMHAMUYECKN Pa3BUBAIOLLMMCS pa3gerniom MatemMaTU4eCcKom HayKu.

OucumnnnHa gaBngeTca npedwecTByoWen Ana  Kypcos: YucneHHble Metodbl, MeTonbl
ONTUMM3aLMIA 1 BCEX CreuunanbHbIX KypcoB, N3yYaloLwmx 3agadym MaTeMaTU4eckon pusmku.

11. MnaHupyembie pe3ynbTaTbl O0y4YeHUs MO AucuunMHe/mMoaynio (3HaHMA, yMeHuUs,
HaBblKM), COOTHECEHHble C MNMaHupyeMbiMU pe3ynbTaTaMn OCBOEHUA oObpa3oBaTesibHOM
nporpaMmmbl (KOMNEeTeHLUAMU) U NHANKATOPaMU UX [OCTUKEHUSA:

Kog HasBaHve Koga( WHankaTop(bl) lMnaHpyemble pe3ynbtaTbl 06yvyeHus
KOMMEeTEeHUUN bl)
OrnkK CnocobeH OrK- MNpumeHsaeT 3HaTb: KOHUeNTyanbHble OCHOBbI METOOO0B
-1 NPUMEHATb 1.1 0as3oBble 3HaHUA, | peleHna 3agady B npeameTHonm obnactu;
dyHOaMeHTanbHble Nosly4YeHHble B Knaccudpukaumio ypaBHEHUA B  4aCTHbIX
3HaHUS, obnactu NPOU3BOAHBIX; OCHOBHblE MeToabl
Nosy4YeHHble B MaTeMaTu4eckmx | JokasaTenbcTBa MaTemMaTU4ecKmx
obnactu n (Mnn) yTBEPXOEHUN
MaTeMaTU4eCcKnx u €CTeCTBEHHbIX
(Mnn) ecTeCTBEHHbIX HayK YMeThb: dopmynmpoBaTtb NMOCTaHOBKM
HayK, n OCHOBHbIX 3ajay mMaTeMaTudeckon puanku,
ncnonb3oBaTb UX B dopmynupoBatb M [JOKa3biBaTb TEOpPeEMbl
npodeccrnoHarnbHom CyLLLeCTBOBaHMSA, €ONHCTBEHHOCTH,
nesaTenbHOCTH KOPPEKTHOM  MOCTAHOBKM  3agjad  ansa




YPaBHEHUA C YaCTHbIMU MPOU3BOAHbLIMMU,
[oKa3blBaTb TEOPEMbl CXOAUMOCTU PSAOB

dypbe, npeAcTaBnNaoLLMX peLueHus
COOTBETCTBYHOLLUNX 3aay

BrnageTb:  TeopeTuyeckumn  noaxopamu
pelleHnto 3a4ay Ha COBCTBEHHbIE peLleHus
ANs  KpaeBblX, HavamnbHbIX, HayanbHO-

KpaeBblX 3agay Ansl YPaBHEHUN B YaCTHbIX
NMPOU3BOAHbIX, MOAENVPYIOLLMX pPasfnyHble

HaBbIkM Bblbopa
METOAOB peLleHus
3agav
npodoeccmnoHarbH
OWN OeATenbHOCTH
Ha OCHOBe
TEopPEeTMYECKNX
3HaHUN

npoLeccsl; HaBblkamMy  paboTbl B
WH(POPMALIMOHHBIX U BbIMUCIIUTENbHbIX
cucTemax
Or1K- OuennBaet n CnocobeH nayyaTb n TBOPYECKU
1.2 dopmynupyet NCNonNb30BaTb COBPEMEHHYIO 3apybexHyo n
aKTyanbHble U OTEYECTBEHHY0 nuTepatypy B obnactu
3Ha4MMble YpaBHEHWI B YaCTHbIX MPON3BOAHBIX, 0bLune
npo6remsol ¢OpMbl 3aKOHOMEPHOCTU TEOPUN YPaBHEHWUN
dyHAAMEHTarNbHO | C YaCTHbIMU NPOU3BOSHBIMU
N MaTtemaTuku
YMmeTb: rPamoTHO n npaBuNbHO
npeacrtaBnsaATb CBOW pesynbTatbl B Buae
MatemaTn4eckom cTaTtby, pykonucu,
pedepaTta
Bnagethb: UCTOYMHUKaAMKU  MHpopMaLmK,
HaBblkamMn  paboTbl C  nMTepaTypowu,
MH(POPMaLMOHHBIMWN CUCTEMAMMU
OrlK- AHanuaupyet u 3HaTb: MeToabl MOCTPOEHNS peLLeHniA 3a4ad
1.3. npumeHsieT ONS YPaBHEHUIN C YaCTHLIMU NPOU3BOSHBLIMM

C NoMoLblo pasgeneHnda nepemMeHHbIX

YmeTh: paboTaTb Cc pasfiMyHbIMK
NCTOYHNKaMM Hay4HoWn MHdopmaLmn,
rPamMoTHO ¥ MpaBWUibHO NPEeACTaBNASATbL CBOU
pesynbTaThbl

BnageTtb: MeTogamMm  CcaMOCTOATENbHOro
00Oy4YeHMS HOBbIM 3HaHUSIM U cnocobamm ux
nNpuUMeEHeHMst B 00nacT ypaBHEHW C
YaCTHbIMW NPOU3BOAHBIMU

12. O6bem gucuMNIUHbI B 3a4eTHbIX eanHuyax/yac. — 2 [ 72 .
®dopma npomexyTouyHown aTrectaunm__3ayeT — 6 cemecTp
13. TpyaoemkocTb No BuAaM y4e6Hon paboTbl
TpynoemMkocTb
Bup yue6Hoii paboTl Bcero [o cemectpam
6 cemecTp
KoHTakTHasi paboTa 32 32
nekunu 16 16
B TOM yucne: | npakTuyeckme 16 16
nabopaTopHbie - -
CamocrtosTenbHada paborta 40 40




Btom uncne: kypcoasi pabota (MpoekT)

MNpomexyTovHasi aTTectaums - -

NToro:

72 72

13.1. CopepxaHue AUCLUNIUHDI

n/n Peanusauuns
HanmeHoBaHue pasgena
pasgena CopepxaHve pasgena QUCUmnmvHbl ONCLMNNUHBI C
ANCUUNANHBI MOMOLLIbIO OHMNAaWH-
Kypca, QYMK *
1. lekuunn
MeTona MeToa pasfeneHuss nepemeHHbIX ANs ypaBHEHVs | MaywKo A.B.
pasaeneHus CBOOOAHBIX ~kOnebaHuid  CTpyHbl. Pasfgenenune | ypaghenns
nepemMeHHbIX nepemeHHbIX. COBCTBEHHbIE 3HaueHns 4, =(zk /1)’ | matemaTnueckoii
ANIA YpaBHEHVA | COBCTBEHHbIE DYHKLMN | dU3MKM: yueb.
11 | cBoboAHBIX X, (x) =sin(zkx /1), k =12,.... nocobue /  A.B.
konebaHmit Fnywko, A.[. baes
CTPYHbI MeTopq pasgeneHusa nepemMeHHbIX Ans ypaBHEeHUs YUWKO, A4 ’
cB06OAHbIX KonebaHum cTpyHbl. MocTpoeHne A.C. PAbeHKo;
YaCTHbIX PELUEHUI 1 peLLeHNs HayanbHO-KpaeBol | BopoHexK. roc. yH-T.
3agauw. — BopoHex nnu,
CeepeHus 13 | OpTOHOPMMPOBAHHbIE CUCTEMbI B TMIIbOEPTOBOM BrY, 2011.-520c./
Teopun OHC B | npoctpaHcTee H. Mummmumanpyiowee cgoiictgo | NP/ www.kuchp.ru/u
1.2 | mnb6epToBOM KoadpdpuumeHToB Pypbe. HepaBeHcTBO Beccens. glnggggzlgﬁ“gg;”e
npocTpancTee Nemma (0 nomHoTe) AnA OPTOHOPMUPOBaHHOM | https://edu.vsu.ru/cou
CUCTEMbI B TMNb0EpTOBOM NPOCTPaAHCTBE H . rse/view.php?id=5536
O60CHOBAHME OGOCHOBaJ-II/Ie metoga ®ypbe AN ypaBHEHUS &notifyeditingon=1
meToaa dypbe koneb6aHuin CTPyHbI.
1.3 AN YPaBHEHWA | Mocranoeka 3agaun. Pasgenenve nepeMeHHbIX.
konebatui NleMMa O NMHEMHO HEe3aBUCUMbIX COBCTBEHHbIX
CTPYHbI cbyHKLMSIX
Jlemma 06  opToroHanbHOCTU  COBCTBEHHbLIX
dYHKLMI C BECOM p(X) .
1.4 Obuias cxema Nemma o0 HeoT 6
. mMeTona dypbe ) pyuaTenbHOCTU  COBCTBEHHbIX
3HAYEHUN.
[MocTpoeHne popmarnbHOro peLleHus..
BblHy>XaeHHbIe konebaHns CTPyHbI, 3aKpenieHHon
BbiHY)XO€HHbIE | Ha KoHLaX.
15 konebaHus
CTPYHbI BbiHyXaeHHble konebaHusa CTpyHbl C NOABWXHBIMU
KOHLaMMW.
PeweHne nepeou KpaeBou 3aga4n B
NPsSIMOYrofilbHUKe Ansi OOHOPOAHOr0  ypaBHEHUSA
TEennonpoBoAHOCTM c HEeOAHOPOAHbLIMM
Mepsas kpaeBas | yayambHLIMM ~ YCMIOBUSIMA 1 OAHOPOLHLIMM
safjaqa and rPaHNYHBIMM YCROBUSIMMN.
1.6 ypaBHeHus
TennonpoBodHO | PewleHne  nepBOM  KpaeBOW  3ajaum  On4d
ctn HEeOoOHOPOAHOro ypaBHEHUA TENMNonpoBOAHOCTU C
OOHOPOOHBIMW  Ha4yamnbHbIMW U TPaHUYHbLIMU
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=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

PeweHnne nepsowu KpaeBoWn 3aga4u ansd
HEeO4HOPOAHOro ypaBHEHUA TEeNnonpoBOAHOCTU C
HEO4HOPOAHBbIMW  HayanbHbIMKA  YCIIOBUSIMUA U
HEeO4HOPOAHBIMW FPAHNYHBIMMW YCITOBUSIMMU.

MpencraeneHne onepatopa Jlannaca B NONApHbIX

3apava
17 Oupnxne ons | KOOPAMHaTaX.
yJ?IaBHeH”ﬂ Pelwenve 3agaun [upuxne Ans  ypaBHeHus
annaca Jlannaca B Kpyre Ha MIocKOCTM.
2. lNpakTnyeckue 3aHATUA
2.1 MeTton MeToa pasgeneHuns nepemMeHHbIX ONs ypaBHEHWS | [ywKo A.B.
pasgeneHuns CBOOOAHBIX ~kOnebaHuid  CTpyHbl. Pasfgenenune | ypaghenns
nepeMeHHbIX nepemeHHbIx. COBCTBEHHbIE 3HaveHus 4, =(zk/1)" | matemaTuueckoii
N1 ypaBHEHWS
Ans yp " COOCTBEHHbIE hyHKUMN | dU3MKKM yueb.
CBOOOAHBIX X, (x) =sin(zkx /1), k =1,2
KO”eGaHMVI k - T ’ B et ﬂOCO6VIe / A.B.
CTPYHbI MeTon pasneneHns nepeMeHHbix ans ypasHewus | | 1YWKo, AL baes,
cBOGOOHbIX  konebGaHuit  cTpyHbl. Moctpoenue | A-C. PAbeHKo;
YaCTHbIX PELUEHU U peLleHus HavanbHO-KkpaeBow | BopoHexXK. roc. yH-T.
3agayw. — BopoHex nnu,
2.2 | CBegeHusa ns OpToHOpPMUpPOBaHHbIE CUCTEMbI B MMNbOEPTOBOM | Bry, 2011. — 520 c./
Teopun OHC B npoctpaHcTee H . MuHUMU3MpYIOLLIEE CBOWCTBO | http://www.kuchp.ru/u
rmnsbepToBom KoadpdpuumeHToB Pypbe. HepaBeHcTBO Beccens. ploads/files/public/File
npocTpaHcTee . | s-UI2cc94WWv.pdf
Jlemma (0 nonHoTe) AnNd OPTOHOPMUPOBAHHON https://edu.vsu.ru/cou
CUCTEMbI B rMnNb0EpTOBOM NPOCTPaAHCTBE H . : L
rse/view.php?id=5536
2.3 | ObocHoBaHue O6ocHoBaHue metoga Pypbe Onst ypaBHEHMS . -
- &notifyeditingon=1
meToga ®dypbe | konebaHun CTPYHbI.
ANa  ypaBHeEHuS
. MocTaHoBKa 3agayvn. PasgeneHne nepeMeHHbIX.
koneb6aHuin °
Jlemma 0 NMHENHO He3aBUCUMbIX COBCTBEHHbIX
CTPYHbI
YHKLMSX.
2.4 Jlemma 06 opToroHanbHOCTU  COBCTBEHHbLIX
dYHKLMI C BECOM p(X) .
O06Luan cxema J'I 6
meToaa dypbe eMmMa O  HEeoTPULATeNbHOCTU  COBCTBEHHBIX
3HAYEHUN.
lMocTpoeHne goopmanbHOro peLleHus.
2.5 BblHy>XaeHHble | BbiHyXOeHHble konebaHnsa CTpyHbl, 3akpenneHHon
konebaHus Ha KOHLax.
CTPYHbI
BbiHyXaeHHble konebaHus CTpyHbl C NOABWXKHBIMU
KOHLaMMW.
2.6 | lNepBag kpaeBasa | PelweHune nepeou KpaeBou 3aga4n B

3agaya ons
ypaBHEHUs
TennonpoBoaHo
ctn

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

PeweHne nepBon  KpaesouM  3ajaynm  Ans
HEeO4HOPOAHOro ypaBHEHUA TEeNnonpoBOAHOCTU C
OOHOPOOHBIMW  Ha4yanbHbIMWU U TPaHUYHbLIMU
YCNOBUSIMU.

PelleHre nepBon KpaeBown 3agaun onga

HEeOaHOPOAHOro YpaBHEHWS TeNNOoNpPOBOAHOCTU 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=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

HeoOQHOPOAHbIMN Ha4YarnbHbIMU YCNOBUAMU U
HeoQHOPOAHbIMU rPAaHNYHbIMU YCITOBUAMMW.

2.7 3apgava MpencraeneHne onepatopa Jlannaca B NONApHbIX
Huvpuxne ans KoopanHaTax.
ypaBHEHNS
Nannaca PeweHwne 3agayn OQupuxne ansa ypaBHeHUN

Jlannaca B kpyre Ha NfIOCKOCTM.

KoHTponbHasi paboTa.

13.2. Tembl (pasaenbl) QUCUUNIVMHBI U BUAbI 3aHATUN

HanmeHoBaHue Tembl Buabl 3aHATMIA (KONMYECTBO YacoB)

(pasgena) JlabopaTopHbl CamocTosiTenbHas
ANCUMNINHBI e paboTta
MeToa pasgeneHus
nepemMeHHbIX A1
01 ypaBHeHUS 2 2 5 11
CcBOOOHbIX
KoneGaHu CTPYHbI.
CeegeHus ns Teopumn
OHC B
rmnL6epToBOM
NpOCTpaHCTBE
O6ocHoBaHue
03 meToga dypbe ons 1 1 7 7
ypaBHEHNS
koneb6aHun CTPyHbI
O06Lwasa cxema
meToda Pypbe
05 BbIHY>X€eHHble > 3 6 11
konebaHus CTpyHbI
MepBas kpaeBas
06 3afada ans 2 2 8 12
ypaBHEHNs
TEnonpoBO4HOCTU
3apava Qupuxne
07 OnNs1 ypaBHEHMS 2 3 4 9
Jlannaca

Ne

n/n Nekunn | MpakTnyeckme Bcero

02

04

NToro: 16 16 40 72

14. MeToguuecKkue yKkasaHus Ansi 00y4aroLWwmxcs N0 0CBOEHUIO AUCLIUMIIUHDbI

B npouecce npenogaBaHus OUCUMNIVHBI UCMOMb3YOTCA Takne Buabl y4ebHon paboThl,
KakK NeKkuuu, NpakTUYeCKUe 3aHATUSA, a TakKkKe pasfnuyHble BUObl CAaMOCTOATENbHOM paboTbl
obyvarowmxca. Ha nekuusax pacckasbiBaeTcsl TEOPeTUYECKMn maTtepuar, Ha NpakTUYecKux
3aHATUAX peLlarTcs NpuMepbl N0 TeopeTUYecKoMy MaTepwuany, npoYnTaHHOMY Ha JeKUUsX.

Mpn n3ydenunn kypca «Metog dypbe» obyyarowmmes cnegyeT BHAMATENBHO chnywaTb U
KOHCMNEKTUpOBaTb MaTtepuarn, usnaraembii Ha ayguTOPHbIX 3aHATMAX. [N ero NOHUMaHus n
Ka4eCTBEHHOro YCBOEHUs1 oOy4valolmMMca pekoMeHayeTcsa crnefyowlas nocnefoBaTenlbHOCTb
JENCTBUN.

1. MNMocne Kaxgon nekumm CTyaeHTam pekomeHayeTca noapobHo pa3obpaTb NPOYMTaHHbIN
TeopeTU4eckni martepuarn, BblyduTb BCe onpeaeneHns u opmynmpoBKU TeopeM, pasobpaTb



npuMepbl, pelleHHble Ha nekuun. [epen cneaywowen nekumen obssaTenbHO NOBTOPUTH
MaTepuan npegbigyLen nekumn.

2. MNMepen npakTMyeckMm 3aHATMEM obA3aTenlbHO NOBTOPUTL JIEKUMOHHBLIA MaTepuan.
Mocne nabopaTopHOro 3aHATUS elle pa3 pas3obpaTb peLUeHHble Ha 3TOM 3aHATUN NPUMEPHI,
nocrie npuCTynNUTb K BbIMNOMHEHUIO AOMalUHero 3agaHus. Ecnu npu peweHun npumMepos,
3afilaHHbIX Ha OOM, BO3HMKalOT BOMPOCHI, 0693aTenbHO 3a4aTh Ha Crieaylowem npakTU4eckom
3aHATUN NN B YacCbl KOHTAKTHOM paboTbl C NpenogaBaTenem.

3. MNMpn noarotoBke K npakTMyeckum nabopaTopHbIM 3aHATUAM MOBTOPUTb OCHOBHbIE
MOHATMA NO TemMaMm, u3yunTb npumepbl. Pelwas 3agayun, npenBapuTeNbHO MOHATb, KakoW
TeopeTU4eCcKn MaTepuarn Hy>KHO UCMNoNb3oBaTb. HameTnTb NNaH pewweHns, nonpoboBaTb Ha ero
OCHOBE peLUnTb NPaKTUYecKne 3agaqu.

4. BoibpaTb BpeMst anga paboTbl ¢ nuTepaTypon No gucuunnnHe B GnubnuoTteke.

5. Kpome 06bIYHOro Kypca B CUCTEME «OSIEKTPOHHLIN YHUBEPCUTETY, BCE HEOBXOaUMbIE
ANA  yCBOEHMS Kypca MaTtepuanbl pasMeleHbl Takke Ha KadegpanbHoOM caunTe
http//:www.kuchp.ru .

OcBoeHve aucuunnuHbl  npegnornaraeT He TONbKo obs3aTernbHOe noceleHue
obyvaroLwmmMca ayanTopHbIX 3aHATUN (NEKUUIA N NPaKTUYECKUX 3aHATUIN) U aKTUBHYIO paboTy Ha
HUX, HO N CaMOCTOATENbHYI0 y4ebHYI0 OeATeNbHOCTb B ceMecTpax, Ha KoTopyto oTBoantcsa 40
4yacos.

CamoctosaTenbHas y4ebHas aesTenbHOCTb CTYAeHTOB no avcuunnuHe «Metog ®dypbe»
npegnonaraet u3yvyeHWe pekoMeHOyeMoWw npernogdasaTerieM nutepatypbl MO BoOMpocam
NEKUMOHHbIX M NpaKTUYecKux 3aHATUW (NpuBedeHbl Bbille), CaMOCTOATENIbHOE OCBOEHUue
MOHATUAHOrO annapaTa W MOArOTOBKY K TeKylWMM aTTecTaumsM (KOHTporibHasi paboTta u
BbINOJSTHEHWUIO NPAKTUYECKUX 3afaHui) (MPUMepPbl CM. HUXeE).

Bonpochkl NEKUMOHHBbIX M MPaKTUYECKUX 3aHATUIN ODCYXOAKTCA Ha 3aHATUAX B BUAE
YCTHOrO onpoca — WHAMBUAYanbHOro M OpoHTanbHOro. Npu NOAroTOBKE K JEKUMOHHBIM U
NPaKTUYECKNM 3aHATMA 0By4datloWmMMca BaXKHO NOMHUTb, YTO UX 3adaya, OTBeYas Ha OCHOBHbIE
BOMPOCHI NfaHa 3aHATUS 1 OONOSNTHUTENbHbIE BONPOCHI NpenofaBaTens, nokasaTb CBOM 3HAHWS
N Kpyrosop, yMeHue nOorMyeckun nocTpouTb OTBET, BrajeHMe MaTtemaTuyeckum annapaTom u
WHbl€ KOMMYHUKaTUBHbIE HaBbIKM, YMEHMEe OTCTamBaTb CBOK MpodheccuoHanbHyo nosuuuio. B
X04e YCTHOro ornpoca BbISBNAOTCA AeTanu, KOTOopble MO KakMM-TO MNpUYMHaM OKa3anucb
HEeJOCTAaTOYHO OCMbICIIEHHBIMW CTyAeHTaMn B Xo4e Y4eOHbIX 3aHATMWA. TeM cambiM Ornpoc
BbINOSTHAET BaXKHeNLWwme oby4vatoLLyto, pa3BmnBatoLLyO 1 KOPPEKTMPYIOLLYO PYHKLUK, NO3BONSET
CTydeHTam y4yecTb HeaopaboTkm un wu3bexaTb WX Npyv NOArOTOBKE K MPOMEXYTOYHbLIM
aTTectauusm (6 cemectp — 3a4yeT)

Bce BbinonHsemble CTygeHTaMuM CaMOCTOATENbHO 3afaHus (BbIMOSTHEHWE KOHTPOJSIbHOW
paboTbl U NpaKTUYEeCKUX 3adaHui) noanexaT nocrneaylwen npoBepke npenoaaBaTenem.
PesynbTtatbl Tekywmx atTecTauun YyyuTbiBalOTCA npenogasaTenieM npuv  NpoBeAeHUM
NPOMEXYTOYHOW aTTecTauum (6 cemecTp — 3a4erT).

15. lMepeyeHb OCHOBHOW U [OOMNOJIHUTENILHOW nUTepaTypbl, PECypCOB WHTEpPHET,
Heo6X0AMMbIX AN OCBOEHUSA AUCLUNIUHbI

a) OCHOBHas nuTepartypa:

Ne
n/n

NCTOYHUK

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




0) 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.

Mmywko A.B. YpaBHeHus maTematmyeckon ¢wusmkm : y4yeb. nocobue / A.B.
3 Myweko, A.[l. baes, A.C. PabeHko; BopoHex. roc. yH-T. — BopoHex : UIML, BI'Y,

2011. - 520 c.

Mywko B.M. Kypc ypaBHeHWA MaTemaTu4eckon (OU3NKN C UCMNOMb30BaHUEM
4 naketa Mathematica. Teopusi 1 TexHonorus pelleHna 3agad : y4eb. nocobue /

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

B) MH(POPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTesibHbIE pecypchl
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 OB6C «YHusepcumemckasi bubrniuomeka oHnatH»

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

16. lMepeyeHb y4eOHO-MeTOaNYECKOro obecnevyeHnsa Ans caMoCTOATENIbHON paboThbl
Ne
n/n

NcTouHUK

Brnagumupos B.C. YpaBHeHus matemaTtuyeckon dusumku / B.C. Bnagnmumpos. —

1 | M: dnamarnur, 2003. — 398 c.

5 Brnagumupos B.C. CO6opHMK 3a4a4 No ypaBHEHUSIM MaTeMaTUYEeCKON hunsnkn /
B.C. Bnagumupos, B.IN. Muxannos. — M : ®usmarnut, 2003. — 286 c.
Mmywko A.B. YpaBHeHua maTtematmyeckon dwusmkm : yvyeb. nocobue / A.B.
Myweko, A.[l. baes, A.C. PabeHko; BopoHex. roc. yH-T. — BopoHex : UIML, BI'Y,

3 2011. - 520 c.

http://www.kuchp.ru/index.php?name=Files&op=cat&id=28
¢aunosbili  apxue cauma  Kagedpbl  YYIMuTB  mamemamu4yeckoz2o
akkynsmema Bl'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://ledu.vsu.ru/course/view.php?id=14048 ).



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

MepeyeHb HeobxoaMmMoOro nporpaMmMHOro obecnevyenHus:
Windows unu Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6paysep Mozilla

Firefox, Opera nnun Google Chrome.

18. MaTepnanbHoO-TeXHUYECKOEe obecneyeHme AUCLUNIINHDI:

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

onepaunoHHaa cuctema

NCMNOSIb3YeTCHA KNacC C KOMMbIOTEPHOM TEXHUKOW,
OCHAaLLEHHbI HeobXxoauMbIM MporpaMMHbiM - obecnevyeHmeM, 3neKTPOHHbIMU  y4ebHbIMU
nocobmnsammn 1 3akoHogaTeNbHO - NPaBOBOW U HOPMATUBHOW NOUCKOBOW CUCTEMOW, MMEIOLLNN
BbIX04 B rnobanbHyo ceTb.)

19. OueHou4HbIe cpeacTBa ANsl NPOBeAEHUA TEKYLEN U NPOMEXYTOYHOM aTTecTalum

MopsiAoK OLEeHKM OCBOeHMSI obyvarwmmucs yd4ebHoro matepuana onpegensiercs

coepXxaHmem cnegyrwmx pasgenos gUCUUMITUHBLL

HaumeroBaHue NHaukaTop(bl
rll\}gn pasgena gucumnnuHbl Kou“sl”ﬂ?;)e"' ,EI,OD.CTVDKerISIH) OueHouHble cpeacTBa
(moayns) KOMAeTeHUNN

MeToa pasgeneHus
MePEMEHHBIX ANA JomallHue 3ajaHusi, KOHTpoIbHas

1 | ypaBHeHUSs OrK-1.1 gaGOTé P
CcBOOOHbIX
konebaHW CTPYHbl
CeegeHus ns Teopumn

2 | OHC B runb6epToBoM OrK-1.1 Homauinme 3aggg(m)¢é KORTPOTbHAA
npocTpaHCcTBe
O6ocHoBaHune metoaa

3 | dypbe 4nsa ypaBHeHUS OrK-1.1 Aomawrne 33?:82?5 KOHTPOTEHAA
konebaHui CTpyHbI OrkK-1

4 O0bLwan cxema meToga OMK-1.2 [omaluHue 3agaHns, KOHTPOmbHas
dypbe . pabota

5 BbIHY>XOEHHbIE OMK-1.3 JomallHue 3ajaHusi, KOHTpOrbHas
koneGaHusl CTPYHbI ' pabota
MepBas KpaeBasi

¢ | 3apava ans OMK-1.3 JomallHue 3ajaHusi, KOHTpOrbHas
ypaBHeHUs pabota
TENnnonpoBoAHOCTU

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

MpomexyToyHas arTectaums Habop TMNoBbLIX 3agaHni 3a4eTy
Popma koHTpons - 3a4eT

20. TunoBble oueHOYHbIe cpeacTBa U MeToAUYeCKMe MaTepuarnbl, onpegensiowue npoueaypbl

oueHunBaHuUA

20.1. TeKywyMn KOHTPOIb YCNEBaeMoCTun

KoHTponb ycneeaeMocTu Nno AUCLMNINHE OCYLLECTBISIETCS C MOMOLLbIO CNEAYOLMX OLLEHOYHbIX

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. PabeHko; BopoHex. roc. yH-T. — BopoHex : ML BI'Y, 2011. — 520 c.

3apaHua NeNe 87.1 —87.4




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

Mmywko A.B. YpaBHeHMst maTemaTtmnyeckon umamkm : y4ed. nocodue / A.B. Mywko, A.L.
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!

Mmywko A.B. YpaBHeHMst maTemaTmyeckon gunamnkm : yyeb. nocobue / A.B. Mywko, A.L.
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

Mmywko A.B. YpaBHeHMst maTemaTnyeckon unamkm : yyeb. nocobue / A.B. ywko, A.L.
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. PsbeHko; BopoHex. roc. yH-T. — BopoHex : UIML BI'Y, 2011. — 520 c.

3apaHnsa 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. PsbeHko; BopoHex. roc. yH-T. — BopoHex : UIML BI'Y, 2011. — 520 c.

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

Mmywko A.B. YpaBHeHMst maTemaTmnyeckon unamkm : y4eb. nocobue / A.B. ywko, A.L.
Baes, A.C. PsbeHko; BopoHex. roc. yH-T. — BopoHex : UM BI'Y, 2011. — 520 c.

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

Mpumepbl 3agaHnin KOHTPOSbHOW PaboThl.
KoHTponbHas pabota no Metogy ®ypbe.

BapwuaHTt

1. MeTtogom ®ypbe pelnTb 3agadvy

ou(x,t) _, 0%u(x,t)
7 —4a 2

by, 2

A0Y o ya=0, t>0,

OX 5 0
u(x,0) = (), S0

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

= ¢ (%), xe[01]

TeKyLWunn KOHTPOrb NpeAHa3HayveH ana NpoBepkn xoaa 1 kadectsa OPMUPOBaAHUS KOMMNETEHLINIA,
CTUMYNnpoBaHus ydebHon pabdoTbl 0OyvaembiX M COBEPLUEHCTBOBAHUS METOLMKM OCBOEHUSI HOBbIX
3HaHun. OH obecneuymBaeTcss NpoBeAEeHUEM KOHTPOSbHbIX 3adaHuMn U AOMaLHUX paboT, NpOBEpPKON
KOHCNEKTOB NeKUNA, Nepuoanyeckum onpocoM cnyluaTenen Ha 3aHATUsX.

CDOprI, MeTOObl U NEPNOANYHOCTb TEKYLLEro KOHTPO1A onpeaendeT npenoaaBaTterb.

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

OnuncaHve TexHonornm npoBeaeHus
TecTupoBaHMe N KOHTPOIbHbIE PaboTbl NPOBOAATCS MUCbMEHHO.

KoHTponbHaga paboTta
Kputepun oueHku:



- OLEHKa «3a4YTeHO» BbICTaBNAETCA CTYOEHTY, €CITN OH NMpaBUIIbHO peLwlnn 3agavy,
- OLEeHKa «He 3a4TeHO» BbICTaBIIAETCA CTYAEHTY, eClin ero 3HaHnA He yaoBIIETBOPAET
BbllLenpmneBegeHHbIM Tpe60BaHVIF|M Ha MNMOJIOXKUTEJIbHYIO OLIEHKY.

MpomexyToyHasa aTtTecTtauus npegHasHadeHa Ana ornpeerieHusi YpoBHS OCBOEHUS
Bcero obbema yyebHon gucumnnuHbel. [pomexyToyHaa aTtTectauusa no gucuunnuHe «Metoa
dypbe» npoBoauTCcHa B popme 3a4yeTa.

lMpomexyTodHas aTTecTaums, Kak NpaBumo, OCYLLECTBNAETCA B KOHLUE CeMecTpa U MOXeT
3aBepliaTb M3ydeHWe Kak OTAenbHOM AUCUMMNWHBI, Tak U ee pasgenos. [lpomexyToyHas
aTTecTaumsa nomoraet oueHUTb Boree KpynHble COBOKYMHOCTN 3HAaHUN U YMEHWUI, B HEKOTOPbIX
cnyyasax — gaxe bopmMupoBaHue ornpeaesieHHbIX NpodeccnoHarnbHbIX KOMMETEHUUNA.

Ha 3ayeTe oueHMBaeTCs NpakTUYECKUM YPOBEHb OCBOEHUSA OUCLMMIIUHBLI «YPaBHEHUS C
YaCTHbIMX  MPOU3BOOHBLIMU» W CTEMeHb CHOPMUPOBAHHOCTU KomneTeHuun. Kputepuum
BbICTaBMEeHMS 3a4eTa NpuUBeAEHbI BbILLE.

KoHTponbHO-U3MepuTenbHblie MaTepuarnbl NPOMeXyTO4YHOM aTTecTauum (npumep)

1. Hantn pelueHne cnefyroLien HavyanbHO-KpaeBomn 3aga4dun

olu(xt) o2 Qu(x.t) oh au(x,t)
ot e '
u(x,t)_, =0, u(xt)_ =0,
uOx,B), =009, % -9,

a
roe 0<x<I,a=const,h:const,h<ﬁT.

2. PelunTb cneayoLLyo HavanbHO-KpaeBsylo 3agady
ou(x,t)  o%u(x,t)

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

ot ox?
MZU(Z’J:O, 0<x<Z,t>0,
OX 2 2
U(X!O):O'

3. PewnTb crnepytoLlyto kpaeByto 3agavy

Au=0;0<r<r;

u|_ =acos’p+bsin’p+ pcosg+qsing+c.

r=r,

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

- MpaBUNbHO B NONTHOM OObeEME BCe 3a4aHUsA KOHTPOSbHOM paboThl, MOKasan OTNnYHble
BNafeHus1 HaBblkaMW MNPUMEHEHUS1 MOMYYEHHbIX 3HAHUM U  YMEHUN nNpU  PeLleHUm
npodeccroHanbHbIX 3a4a4y B paMkax YCBOEHHOIro Matepuana;

- oOyvalWMncs BbINOMHUI BCe 3adaHUs C HeOOMbLUMMW HETOYHOCTSIMM W MoKasan
XOpolUMe BnageHusi HaBblkaMW MPUMEHEHUSI MONYYEHHbIX 3HAHUMM U YMEHUN NPU PEeLueHUn
npodgeccroHanbHbIX 3a4a4 B paMkax YCBOEHHOro MaTepuana;

- 06yqarou.|,vu7| BbIMOJTHUIT NOJTOBUHY U3 NpeasioXXEeHHbIX 3agaHun npaBuIibHO, OCTalribHbIE C
CyweCTBEHHbIMMU HETOYHOCTAMU W NOKa3an yaoBneTBOpuUTenbHOE BllagdeHUe HaBblKaMy



MOMyYeHHbIX 3HaHUIN U YMEHWIA NPU peLLeHnN NPodeCCMOHarnbHbIX 3a4a4y B paMkax YCBOEHHOro
maTepuana.

B ocTanbHbIx crniydasix obyyaroLwemMycs CTaBUTCS 3a KOHTPOIbHYIO paboTy «HE 3a4TEHO».
3aueT BbICTaBNSIETCS NO UTOraM TeKyLLEen aTTecTaumu.

20.3 ®doHO OUEHOYHbIX cpeacTB C(HPOPMMPOBAHHOCTM KOMMNETEHUMWU CTYOEeHTOB,
pekoMeHAyeMbI ANA NpoBeAeHUA AnarHocTM4eckux pador

OMNK-1 CnocobeH npumeHAaTb dQyHAAMeHTanbHble 3HaHWA, MNOJlyYyeHHble B ob6nactu
MaTeMaTU4eCKMX M (Unu) ecTecTBEHHbIX HayK, U Uucnonb3oBaTb UX B npodecCUoHanbLHoOn
DeATeNbHOCTH

MepeyeHb 3aaaHNM ANA OLEeHKU c)OPMUPOBAHHOCTU KOMMNETEHLUN:

3a/,aHMA 3aKPbITOro TMNa ¢ BbIGOPOM OTBeTa(BbIGOP OAHOrO BapMaHTa oTeTa, BepHo/HesepHo) I BSEL-5:

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

Testl

B PE3YIIbTATC PCIICHUA 3a1a4n

82u(x,t):612 o%u(x,t) C[0:1], >0

at? o e Tw

soy=0, MUY _4 (oo
u(.0)

(0= 9,9, %O _ o (), xefoi1]

MeToioM Pypbe BO3HUKAET cienyromas 3anada [typma-JinyBummis:

BapuaHnTs! 0TBETOB:

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

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

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

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

4) {X '(0)=0,X'(l)=0.



B pesynbrare pemenus 3agaun

(A2 2
0 L;)Z(’t) =a’ 0 L(;f()z(’t), xe[0;1], t >0,

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

MeroaoM Pypbe BOZHUKAET caeayromas 3aaada Ll typma-JlnyBusis (BapuaHThl
OTBETOB):

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

N

)

w

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

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

D

{X”(x)+/1X(x) =0, x<[0;1],
3

(A2 2
0 u(>2<,t) :a28 u()2<,t)’ O<x<l, t>0,
ot 5 (Iax
PaccmotpuM 3amauy- u(0,t) =0, udl,t) =0, 0<x<l,
ou(x,0
ux.0) =0, LD g0, 120

“

SIBnsroTcs MM cOOCTBEHHBIMHM QYHKIIMSIMU COOTBETCTBYMOIIEH 3aaaun [Itypma-JlyBumis
byHKIUN. . ..



BapuanTe! 0TBETOB:

2.sin(27)x

3.cos(s—ﬂjx "
2l

4.cos(97)x
!Solution
Paccmortpum 3amauy Hitypma-JlyBuiis
X"(x)+ A*X(x) =0, xe(0;1),
X(0)=0,X'()=0.

Pemenust a1oii 3anaun: X (x)=C,cosAx+C,sinix, X(0)=0<C, =0,
X'(x)=AC,cosAx,

X'(I)lechS/il:O:>AI=%+k7z,keZ:>/1:@:>
Xk(x):sinmx, k=0,1,2,... Torna npu K=1= Xl(X)=5i”(z—TjX

. [ mkx
DOyHKIUH Sm( | j, rae k=12,... ABJIAIOTCA COOCTBEHHBIMU (DYHKIMAMHU CIIEMAYIOLIEN

3agauu ltypma-Jlnysuis:

BapuanTel 0TBETOB:

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



w

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

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

Paccmotpum 3amauy [typma-JlyBuiisa

4 {X”(x)+lX(x) =0, xe[0;1],

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

. . [ wkx
Pewrenns otoit 3amaun: X, (X)=sin (I—j ,

YAOBJICTBOPAIOT YPABHCHUIO U TPAHUYHBIM YCJIOBUAM

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

Xk(O):sin(”kl'Oj:sinO:O, Xk(l):sin(”l—ldj:sinfrkzo,k =123,..

Paccmotpum 3amauy

[Bu(x,t) ¥ o%u(x,t)

> , O<x<lI, t>0,
ot OX
Ju0Y o5 MY 5 oya,
OX OX

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

N

SIBnsroTcs MM cOOCTBEHHBIMU QYHKIMSIMUA COOTBETCTBYMOIIEH 3aaaun [lItypma-JlyBumis

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

byHKIHUH ...

BapuanTe! 0TBETOB:




2.cos(57)x

3.sin(3T”jx,;
4.sin(9—ﬁ)x
2l

Paccmortpum 3anauy Htypma-JlyBuinis

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

Pemenust a1oii 3anaun: X (x)=C,cosAx+C,sinAx, X'(x)=-AC,sinAx+AC,cosAx,
X'(0)=0<C, =0,

X'(l)z—iClsin/ll =0=Al=kr,keZ :>/1:k|—7[:> Xk(X):COSkI—ﬂ-X, k=0,12,... torga
T
npu Kk =1= Xl(x)zcos(l—jx

3a/laHUs OTKPBITOTO TUMA (KOPOTKUN TeKCT):_

o 2 Oasina — yKa3aH BEpPHbBIN OTBET;
o 0 GayoB — yKa3aH HEBEPHBI OTBET.

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

OyHKUINUH

sin(ﬂ(Zk +1)x
2l

3agauu lItypma-JInysuis:

j ,tne k=0,1,2,... aBIsIOTCH .............. GYHKIUSAME CIIETYIOIICH

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

COOCTBEHHBIMH



COOCTBEHHOI

ITask7
[Tponomxkute mpenoxeHue: 3aaada st udepeHnanbHOr0 ypaBHEHUSI ¢ YaCTHBIMHU
8_u:a2@; —w< X<, t>0
ot ox?
u‘t:O = Uy (X)
Ha3bIBACTCS: HAYAIBHOH 3aaueii 1 YPABHEHUS.........uvenn..... THUTIA.
'0OTBET
napaboJIuYeCcKOro
napaboJIMIeCcKui
ITask8

B pesynbrare pemenus 3agaun

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;l], 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,

Ha3bIBAIOIIAACS 3a7a4eH .......... :
!OTBET
[ITypma-JInyBumis

ITask9

3agava aisa quddepeHnanIbHOr0 YpaBHEHUS € YaCTHBIMU MPOU3BOJIHBIMU U 33/JaHHBIMU
IPAaHUYHBIMU U HAYAJIBHBIMU YCIOBUSIMHU

u(x,t) o o%u(x,t)
ox*

" 0, u(l,t)=0, t>0,

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

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

ot
au(0,t) _

HAa3bIBACTCA H&‘I&J’IBHO-FP&HPI‘IHOIZ 33.,[[3‘16171 AJIs1 YPAaBHCHMUA .......



TCIIOIIPOBOJHOCTHU

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

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

Jlamaca

IIPONU3BOAHBIMHA U 3aJaHHBIM HAa4YaJIbHBIM YCIIOBUCM:

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 BEpPHbIE OTBETHI;
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 — xoTa 6bl 0O4HO ConoCcTaBneHMe onpeaeneHo HEBEPHO.

4) 3agaHnsg OTKPbITOro TUna (KOPOTKUN TEKCT):

e 2 6anna - ykasaH BepHbI/ OTBET;
e 0 6annoB — yka3aH HEBEPHbIN OTBET.

5) 3agaHusa oTKpbITOro TMnNa (YMcno):

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

3apgaHna pasgena 20.3 peKOMeHAYHTCA K MUCNOSMIb3OBaHUK
ANAarHOCTUYECKUX paboT C LieNbo OLeHKM OCTaTOYHbIX pe3ynbTaToOB OCBOEHUS AAaHHOMN

AVUCLUMUNIIUHBI (3HAaHUW, YMEHUW, HAaBbIKOB).

npoBeAeHUU
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