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9.llenu v 3apaum y4e6HON ANCUUNIIUHDI

Lleniu oceoeHust y4ebHoU OuCyUnIuHbI:

- U3yYEeHNe OCHOB MeTofa pelleHus 3adad Ans YpaBHEHUN C YaCTHbIMU NPOU3BOAHBIMN
C MOMOLLbIO UX Pa3MOXeHW B pAabl N0 CO6CTBEHHBIM (DYHKLMSAM.

3adayu y4yebHoU OuCUUMNIUHBI:

- OCBOEHMEe MeTOO0B pelUueHnsa 3agad asns ypaBHEHU C YaCTHbIMU NMPOU3BOAHBIMU Pa3fNYHbIX
TMNOB C NOMOLLbIO UX pasnoXeHnsa B pagbl Pypbe.
10. MecTo y4ye6HOM AncuMnnunHbl B cTpykType OOIT:

Oucumnnuua «Metog ®ypbe» oTHocuTcA K bnoky 1 ObszaTenbHOM YacTu.

[na ee ycnewHOro OCBOEHUS HeobXo4uMMbl 3HAHUS U YMEHUs, NpuobpeTeHHble B
pesynbtate obydeHuss No npegwecTByOWNM aAvcunnnnHam: «MaTemaTudeckun aHanmsy,
«PyHKUMOHANbHBIN aHanunay», «OuddepeHumansHble ypaBHeHUsI», «KOMMNIEKCHbIN aHanms».
OuncumnnnuHa HenocpenCcTBEHHO CBsI3aHa C KYpCOM «YpaBHEHUS C YACTHbIMU NPOM3BOAHLIMNY .

CTyoeHT pormkeH cBobofHO BrageTb MateMaTUYyeCcKUM aHanumsom, Teopuen yHKUUN
KOMMNMEKCHON nepemMeHHoW, obrnagatb MOMHbIMM  3HAHUAMKM  Kypca  OBbIKHOBEHHbIX
anddepeHumanbHbIX YpaBHEHNU, 3HAaHUSIMU Teopun uHTerpanos Jlebera, Teopun GaHaxoBbIX U
rMnNbbepToBbIX MPOCTPAHCTB. 3HaHMe MeToda pas3feneHns MnepeMeHHbIX MNpu  peLleHun
Ha4anbHO-KpaeBblX 3a4ay ANns ypaBHEHUN C YaCTHLIMU NPOU3BOAHLIMU ABNsSeTcs 6a3oBbIM Mpu
N3ydeHn mMaTemMaTuyeckux Mopenen pasfndHbiX MOU3NYECKUX, XUMUYECKUX, Bronornyeckux,
coumarnbHbIX MPOLLECCOB.

OucumnnuHa asnsaeTca npeawecTByowen anga KypcoB «YmcneHHble metoapbly, « OCHOBBI
N MaTeMaTudeckne MoLenn MexaHuKUM CrnowHoOM cpedbl», «MaTematndeckne mogenm
rMapoanHaMUKN Y.

11. MnaHupyeMblie pe3ynbTaTbl 00y4YeHUsi MO AuUcuUUNNuHe/MoAynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NIIaHUPYEeMbIMU pe3yrbTaTaMuM OCBOeHUsi o6pa3oBaTeribHOM
nporpaMmmbl (KOMNETEHUMSIMU) U UHOUKATOPaMU UX OOCTUXKEHUNA:

Kog HasBaHue Koga(kl) WHankaTop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4YeHus
KOMMNEeTEHL MM
OrnK-1 CnocobeH OlK-1.1 | Obnagaet 6asoBbiMK | 3HaThb:
HaxoauTb, 3HaHMSIMKM, MONYYEHHbIMU B | - akTyanbHble M 3Ha4YUMble NPoOfeMbl
dopmynupoBatb obnactM martemaTuyeckux v | pyHOaMeHTanbHOM MaremMaTuku "
u peluaTb (Mnn) ecTecTBEHHbIX HayK. MEeXaHUKN.
aKTyanbHble U MmeeTr  HaBblkm  BblGOpa | YMeTb:
3HaYMMble METOAOB pelleHns 3ajadv | - ucrnonb3oBaTb 0as3oBble  3HaAHMSA,
npobnemsl npodgeccuoHansHon nony4yeHHble B obrnactu
dyHOaMeHTarnbHO 0eaTenbHOCTU Ha OCHOBe | MateMaTuyeckux U (Unu) ecTecTBEHHbIX
N MaTemMaTUKu 1 TEOPEeTUYECKMX 3HAHWUN. Hayk, B npodeccuoHansHon
MEXaHWKN: OrllK-1.2 | Ymeet ncnonb3oBaTthb | AeATENbHOCTU.
0asoBble 3HaHug, | BnageTtsb:
nofyyeHHble B ob6nacTu | - HaBblkaMu BbiGopa METOAO0B peLleHus
mMaTematumdeckux 1 (unu) | 3apad npodeccuoHarnbsHon
€CTECTBEHHbIX Hayk, B | OESATENbHOCTH Ha OCHOBe
npodeccroHasnibHON TeopPeTUYECKNX 3HAHUM.
OEeATenbHOCTHU.
Or1K- Miveer HaBblkm  BblOOpa
1.3. MeToOdOB pelleHusa  3agad
npodeccrnoHasnibHON
0eaTenbHOCTU Ha OCHOBe
TEOPETUYECKMX 3HAHWUIA.

12. O6bemM gUucUUNNUHbLI B 3a4eTHbIX eauHuuax/yac. —

dopma NpomMexyTo4YHOMN aTTecTauum

2 [ 72

3avyeT— 6 cemecTp




13. Buabi yuebHom paboTt

TpynoemMkocTb
Bua yuebHoi paGotbi Bcero Mo cemecTpam
6 cemecTp
KoHTakTHas pabota 32 32
nekuunu 16 16
npakTnyeckue 16 16
B TOM YUCTIE: nabopaTopHble - -
KypcoBas pabota - -
KOHMpOrbHbIe pabomsi 1 1
CamocTosaTenbHas pabota 40 40
dopma npomexyTovHON aTTecTtauun (3avem - -
— 0 yac./3K3amMeH — yac.)
Utoro: 72 72

13.1. CopepxaHme AUCUUNIINHBI

n/n Peanusauus
pasgena
HaumeHoBaHue pasgena ONCUUNINHBI C
CopepxaHve pasgena aMcunnimHbl
ONCUMNNUHDBI NMOMOLLIbIO
OHManH-Kypca,
QYMK*
1. NNekuun
1.1 MeTopg pasgenenus MeTopg pasgeneHus nepemMeHHbIX Ons | OnNeKTpOoHHbIN
nepemMeHHbIX Anda ypaBHEHUA ypaBHeEHUS CBOOOAHbIX KonebaHum CTpyHbl. | YHUBEpCUTET,
CBOGOAHBIX KorneGaHuii CTPyHbI Co6GCTBEeHHble  3HAayeHUss U CcoOCTBEHHble | CTPaHuua Kypca:
YHKLNN. https://edu.vsu.r
u/courselview.p
MeTtopa pasgeneHuns nepemMeHHbIX ANs | |05i4=0532
1 p?id=
ypaBHeHuss CcBOOOAHbIX konebaHuin CTPYyHbI.
lMocTpoeHre YacTHbIX pelWweHnin u peLleHns
HaYanbHO-KpaeBoW 3aauyu.
1.2 OpTOHOPMUPOBaHHbLIE OpTOHOPMUPOBaHHbLIE CUCTEMbI B MNbGEPTOBOM
cucTeMbl (hYHKLNIA npoctpaHctee H . CsoictBo koapdrUMEHTOB
dypbe. HepaBeHcTBO Beccens.
Jlemma (0o nonHoTe) ANS OpPTOHOPMUPOBAHHOM
cucTeMbl PYHKLMI
1.3 O6ocHoBaHne meToaa Pypbe Anst ypaBHEHNS
O6ocHoBaHne meTona dypbe . Aa Pypbe AnA yp
KonebaHWi CTPYHBI.
1.4 MocTaHoBka 3apaun. PasgeneHve nepemeHHbIX.
JleMmMa 0 nMHENHO He3aBUCUMbBIX COOCTBEHHbIX
dYHKUNSX.
Jlemma 06 opToroHanbHOCTN COBCTBEHHbIX
O6wasn cxema metoga dypbe -
dOYHKLNA C BECOM.
Jlemma o HeoTpuLaTENBHOCTN COBCTBEHHbBIX
3HaYeHuUN.
[NocTpoeHne hopmanbHOro peLleHms.
1.5 BbiHy>xAeHHble konebaHus CTPyHbI, 3aKpenneHHON
MeTog ®ypbe And ypaBHeHUS
N Ha KOHLaX.
BbIHYXXOEHHbIX koriebaHui
CTPYHbI BbIHyXOeHHbIe konebaHusa CTPyHbl C NMOOBWKHBIMU
KOHLlaMu.
1.6 PeweHue nepBown KpaeBowm 3agayn B

MeTtoa dypbe pelueHus
KpaeBbIX 3adad ans
ypaBHEHUS TENSIONPOBOAHOCTHU

NPSIMOYrofibHVKe Ansi  OJHOPOAHOIO  ypaBHEHUS
TENNonpoBOAHOCTU c HEOAHOPOAHLIMU
HayanbHbIMM  YCMOBMSIMM U OOHOPOAHBLIMM
rPaHUYHbLIMM YCIIOBUSIMM.



https://edu.vsu.ru/course/view.php?id=2532
https://edu.vsu.ru/course/view.php?id=2532
https://edu.vsu.ru/course/view.php?id=2532

PeweHne nepsown Kpaesom 3agauun ans
HEOOHOPOAHOr0 YypaBHEHUSI TENONPOBOLHOCTU C
OLHOPOOHBbIMX  HayamnbHbIMW M TPAHUYHBIMU
YCNOBUAMM.

PeweHune nepeon KpaeBon  3agjaun  Ang
HEOOHOPOAHOr0 ypaBHEHUs1 TennonpoBOAHOCTM C
HEOOHOPOAHbIMM  HavanbHbIMK  YCNOBUSMU U
HEOAHOPOAHBIMU rPAHUYHBLIMU YCNIOBUSIMMU.

1.7

OnepaTop Jlannaca B nonsipHbix KOOpAUHATaXx.

PelwweHuve 3agaum Oupuxne
Anga ypaBHeHus Jlannaca

Pewenne 3apaun [Oupuxne ana  ypaBHeHUs
Jlannaca B Kpyre Ha NiocKOCTMU.

2. MNpakTn4yeckne 3aHATUA

2.1

MeTog pasgeneHus
NepeMeHHbIX ANt ypaBHEHUS
cBOOOAHbIX KonebaHun CTPyHbI

MeTog pasgenenHns nepemMeHHbIX ans
ypaBHEHUS CBOOOAHbIX konebaHum CTPyHbI.
HaxoxgeHne  COOGCTBEHHbIX  3HAYeHWA U
COBCTBEHHbBIX PYHKLINNA.

MeTon pasgeneHusi NepeMeHHbIX ONs ypaBHEHUS
cBoGoAHbIX  KonebaHuin  cTpyHbl.  [locTpoeHwue
YaCTHbIX PELUeHVW U peLleHUsl HayarnbHO-KpaeBoW
3agayu.

ONeKTPOHHbIN
YHMBEpCUTET,
cTpaHuua Kypca:

https://edu.vsu.r
u/courselview.p
hp?id=2532

2.2

OpTOHOPMUPOBaHHbLIE
cMCTEeMbI PYHKLMN

OpToHOpMUpPOBaHHbIE CUCTEMbI B TMNbbEepTOBOM

npoctpaHctee H . CsoictBo koaprUMEHTOB
dypbe. HepaBeHcTBO beccens.

Jlemma (0 nonHoTEe) ANA OPTOHOPMUPOBAHHON
cncTeMbl OYHKLNI

2.3

O6ocHoBaHne metoaa dypbe

O6ocHoBaHne meToaa Pypbe ANs ypaBHEHUS
koneGaHuii CTPYHBI.

2.4

lNoctaHoBKka 3agaun. PasgeneHue nepemMeHHbIX.
JleMma 0 nUHENHO He3aBUCUMbLIX COBCTBEHHbLIX

DYHKLUNSX.

O6was cxema meToaa dPypbe

Jlemma 06 opToroHanbHOCTN COBCTBEHHbIX
dYHKLUNIA C BECOM.

Jlemma o HeoTpuuaTenbHOCTN COBCTBEHHbIX
3Ha4YEeHUN.

MocTpoeHne dhopManbHOro peLLeHus.

2.5

MeTtoa ®ypbe Ans ypaBHEHUS

BbIHyXa€eHHble kornebaHus CTPYHbI, 3aKpenneHHowM
Ha KOHLaxX.

BbIHY>AEHHbIX koneGaHuii
CTPYHbI

BbIHy>OeHHbIe koneGaHusi CTPyHbl C MOABMKHBLIMU
KOHLIaMWU.

2.6

PeweHnve nepsowu Kpaesown 3aja4un B
NPsSIMOYronbHUKE ANs  OOHOPOAHOrO  ypaBHEHUSA
TENMonpoBOAHOCTU c HeoHOPOAHbLIMU
HayanbHbIMW  YCMOBUAMM U OOHOPOAHLIMU
rPaHUYHBLIMU YCIIOBUSMMU.

MeTtoa dypbe pelueHus
KpaeBbIX 3ajad ans
ypaBHEHUS TENSIONPOBOAHOCTHU

PeweHne nepsown KpaeBou 3agaqun ans
HEOLHOPOAHOIO YpaBHEHMSA TEMMONPOBOAHOCTM C
OQHOPOAHBbIMX  HayanbHbIMWU UM TPAHUYHBLIMU
YCINOBUSIMWN.

PeweHne nepsown KpaeBou 3agaymn ans
HEOLHOPOAHOIO YpaBHEHMSA TEMMONPOBOAHOCTM C
HEOQHOPOAHBLIMW  Ha4yarbHbIMW  YCIOBUSIMU U
HEOAHOPOAHBLIMU TPAHUYHBIMU YCITOBUSIMMU.

2.7

Onepatop Jlannaca B nonspHbIX KOOpAMHATAX.

PeweHue 3agayuu Qupnxne
Anga ypasHeHusa Jlannaca

Pewenne 3agauv [Oupuxne ana  ypaBHeHUA
Jlannaca B Kpyre Ha NoCKOCTU.

OneKTPOHHbIN
YyHUBEpCUTET,
cTpaHuua Kypca:

https://edu.vsu.r
u/course/view.p
hp?id=2532

13.2. Tembl (pa3aensbl) AUCLUUNIUHBLI U BUAbI 3aHATUN

Ne
n/n

HanmeHoBaHune TEMbI

Buab! 3aHATUIA (KONMYECTBO YacoB)

(pasgena) ancumnmHbl JNexumn

Mpaktnyeckmne | JlabGopatopHble | CamoctosatenbHasa | Bcero
pabota



https://edu.vsu.ru/course/view.php?id=2532
https://edu.vsu.ru/course/view.php?id=2532
https://edu.vsu.ru/course/view.php?id=2532
https://edu.vsu.ru/course/view.php?id=2532
https://edu.vsu.ru/course/view.php?id=2532
https://edu.vsu.ru/course/view.php?id=2532

1 MeTopq pasgeneHus 2 2 - 6 10
nepemMeHHbIX ans
ypaBHeHUs cBOOOOHbIX
konebaHui CTpyHbl

2 OpTOHOPpMUPOBaHHbIE 2 2 - 4 8
CUCTEMbI (PYHKLMI

3 ObocHoBaHne meToaa 2 2 - 4 8
Pypbe

4 Ob6Las cxema meToaa 2 2 - 8 12
Pypbe

5 MeTog ®ypbe and 2 2 - 4 8

ypaBHeHUS

BbIHY>KAEHHbIX
koneGaHui CTPYHbI

6 MeTog Pypbe peLueHuns 4 4 - 6 14
KpaeBbIX 3adad ans
ypaBHEHUS
TEeNnnonpoBOAHOCTHU

7 PelneHne 3apaun 2 2 - 8 12
Ounpnxne ons ypaBHeHWs
Jlannaca

WToro: 16 16 40 72

14. MeToaM4ecKkue yKkasaHus Ansi 00y4aroLWmxca No0 OCBOEHUI0 AUCLIUMIIUHDbI

B npouecce npenogaBaHnsa OUCUMNIVHBI UCMONBL3YIOTCA Takue BuUAbl y4ebHon paboThl,
KakK nekuuu, npakTmyeckme 3aHATUHA, a TakkKe pasfuyHble BuAbl CaMOCTOATENbHOW paboThbl
obyuvarowmxcs, Ha koTopyto oTeoamnTcsa 40 yacos.

CamoctosaTenbHas ydebHasa OeATenbHOCTb CTYAEHTOB MO AUCUMMNMHE «YpPaBHEHUS C
YacTHbIMW NPOU3BOAHLIMUY MNpegnonaraeT BbliMOMHEHNE CReayLWnX 3agaHni:

1) camocTosiTenbHOE U3yyeHWe Yy4yebHbIX MaTtepuanoB Mo pasgenam 1-7 ¢
NCronb30BaHMEM OCHOBHOW W AOMNOSTHUTENBHOW NUTepaTypbl, UHHPOPMALMOHHO-CNPABOYHbIX Y
NMOWCKOBbIX CUCTEM;

2) NOAroTOBKY K TeKywuM aTTecTaumsaM: BbIMOMHEHWE AOMalUHMX  3adaHun,
CaMOCTOATENBHOE OCBOEHUE NOHATUMHOIO annapara no Kaxgon Teme.

Ha nekuusix pacckasbiBaeTcsi TeopeTUdeckun matepuan, Ha nabopaTopHbIX 3aHATUAX
peLuaTca NpMMepbl No0 TEOPETUYECKOMY MaTepuany, NPOYNTaHHOMY Ha NEKUUSIX.

Mpn n3ydeHunn kypca «Metoa dypbe» obyyarowmmcs cnegyet BHUMATESbHO CrywaTth U
KOHCMNEKTMpOBaTb MaTtepuarn, usnaraembini Ha ayguTOpPHbIX 3aHATUAX. [ns ero noHMMaHusa u
Ka4yeCTBEHHOro YCBOEHUS pekoMeHayeTca crieaylouiasi nocneaoBaTenbHOCTb 4ENCTBUN.

1. Tllocne kaxgowm nekuunm CTyaeHTam pekomMeHayeTca nogpobHo pasobpatb
NPOYUTAHHBIN TEOpPeTUYECKU MaTepuarn, BblydUTb BCe onpegeneHuss u  opMynmpoBKu
Teopewm, pa3obpaTb NpuMepsI, peLleHHbIe Ha nekuunn. lNepea cnegyowen nekummn obasaTensHo
NOBTOPUTb MaTepuan npegblayLien nekumm.

2. lepen nNpakTUYeCKUM 3aHATUEM 00A3aTenbHO NOBTOPUTH FNEKLMOHHBLIM MaTepuarn.
lMocne NpakTU4ecKoro 3aHATUA elle pa3 pas3obpaTb pelleHHble Ha 3TOM 3aHATUM NpUMEpHI,
nocrne 4ero NPUCTYNUTb K BbINOSTHEHWIO AOMAaLUHero 3agaHus. Ecnv npu peleHnn npumepos,
3afaHHbIX Ha OOM, BO3HMKHYT BOMPOCHI, 0643aTeNbHO 3a4aTb Ha CrieayloweM MpakTU4eckom
3aHATUM UNKU B NPUCYTCTBEHHbIN Yac npernogasaTternio.

3. BeibpaTtb Bpema ans paboTbl ¢ nuTepaTypomr No gucumnnuHe B bubnuoTteke.

4. MaTtepuansbl Kypca B cucrteme «ONEKTPOHHBIN yHUBEpCUTET»(
https://edu.vsu.ru/course/view.php?id=2532 ).



https://edu.vsu.ru/course/view.php?id=2532

15. lMepeyeHb OCHOBHOM W [OOMOJSIHUTENILHOW NUTepaTypbl, PECYpPCOB WHTEpPHeT,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIUHbI

a) OCHOBHag nuTepaTtypa:

Ne n/n NcToYHMK
CabutoB K.B. YpaBHeHus matematundeckon cusunkn / K.6. Cabutos. — M.: dnamatnur,
01 2013. - 352 c. . Il «YHuBepcuTeTckas 6ubnuoteka online»: 3NeKTPOHHO-

ombnunotevHas cuctema.. — URL: http://biblioclub.ru

6) gononHUTENbHas nNuTepartypa:

Ne n/n McTOYHMK
Brnagnmupos B.C. CGopHuMK 3agay Mo ypaBHEHWSM MaTematumdeckon ¢usmkn /
02 B. C. Bnagumupos, B.Tl. Muxannos, T.B. Muxannosa, M. W. WabyHnH. - M :
dunsmaTnur, 2016. 518 C.

URL: https://biblioclub.ru/index.php?page= bOOk&Id 485543
Mywko A.B. YpaBHeHuss maTemaTuyeckon cwmsmkun : y4eb. nocobue / A.B. nywiko,
A.[. Baes, A.C. PabeHko; BopoHex. roc. yH-T. — BopoHex : UIML BI'Y, 2011. — 520 c.

03

B) MHOPMAaLMOHHbIE 3NTEKTPOHHO-00pa3oBaTenbHble pecypchbl (0duumManbHble PECYpPCbl UHTEPHET):

Ne n/n Pecypc

1 http://eqworld.ipmnet.ru — MHTEPHET-NOPTar, NOCBSLLEHHbIA YPaBHEHNAM M MeTogaM
NX peLleHni

2 | http://www.lib.vsu.ru - anekTpoHHbIN kaTanor 3HB BI'Y
http://www.kuchp.ru — 3neKkTpPOHHbIN CcanT Kadeapbl ypaBHEHWA B YaCTHbIX

3 | NMpOM3BOAHBIX M TEOpUM BEPOSAITHOCTEN, HA KOTOPOM pasMelleHbl MeTOAMYEeCKune
n3gaHus

4 | OBC «YHuBepcutetckaa bubnnmoreka oHNanH»

5 | BnekTpoHHbIN Kypc https://edu.vsu.ru/course/view.php?id=2532.

16. MepeyeHb y4eObHO-MeTOANYECKOrO ob6ecnevyeHUs Ansi CaMOCTOATENNbHOU paboThl:

Ne n/n McTouHnK
Brnagnmupoe B.C. CGopHMK 3agay Mo ypaBHEHWAM MaTeMaTuyeckon ¢u3amnku /
1 B. C. Bnagnmupos, B. I1. Muxannos, T.B. Muxannosa, M. W. lUabyHuH. - M :
dusmaTtnur, 2016. 518 C.

URL: https://biblioclub.ru/index.php?page= book&ld 485543

Mmywko A.B. Knaccudukauua auddpepeHumanbHbix ypaBHEHUA C  YacCTHbIMU
3 npounsBodHbIMKU. [MocTaHOBKa OCHOBHbLIX 3agady MatemaTtudeckon umsmkn [/ A.B.
Mywko, A.C. PabeHko. — BopoHex: N[ BI'Y, 2018. —33 c .

Mmywko A.B. T[paktnyeckne 3aHATMS N0 Knaccudukaumm gudpdepeHumanbHbIX
4 ypaBHeHUI ¢ YacTHbIMK npounssogHbiMu / A.B. Iywko, A.C. PabeHko. — BopoHex: N[
Bly, 2018. - 38 c.

Mmywko A.B. [OuddepeHumanbHble YpaBHEHUS C  4YacTHbIMUM  MPOU3BOAHLIMA
5 rmnepbonudeckoro n napabonuyeckoro tunos / A.B. ywko, E.A. JlornHoa, C.A.
TkauyeBa. — BopoHex: N[ BI'Y, 2019. — 80 c.

Mywko A.B. QuddepeHumnansHble ypaBHEHUSA C YaCTHbIMU NPOWU3BOAHBLIMW BTOPOrO
6 nopsgka annuntudeckoro tvna / A.B. nywko, E.A. JlornHoBa, J1.B. BespyyknHa. —
BopoHex: N[ BI'Y, 2019. — 92 c.

MonoxeHne 06 opraHuMsauuMnm camocTosTenbHoW paboTbl  obydawowmxca B
BopoHeXCKOM rocyaapCTBEHHOM YHUBEPCUTETE

17. OOpasoBaTefnbHble TEXHONOMMU, UCNONb3yeMble NpU peanusauum y4eOHOM
OUCUMNINUHBLI, BKIMOYaA [OUCTaHUMOHHbIe obpa3oBaTesnibHble TexHonorum (OOT),
3NeKTpoHHoe obyyeHue (30), cmewaHHoe o6y4yeHue):

Mpn peanu3auun OUCUMNIMHBLI  UCMONb3YOTCA  cnefyowme obpasoBaTenbHble
TEXHOMOIrMU: NOrnyeckoe NOCTPOEHME AUCLUNIINHDBI, YCTAHOBIEHME MEXNPeaMETHbIX CBSA3EN,


https://biblioclub.ru/index.php?page=book&id=485543
http://eqworld.ipmnet.ru/
http://www.lib.vsu.ru/
http://www.kuchp.ru/
https://edu.vsu.ru/course/view.php?id=2532
https://biblioclub.ru/index.php?page=book&id=485543

o603Ha4yeHne TeopeTUYecKoro W MpPaKkTU4ECKOro KOMMOHEHTOB B YyyebHOM MaTtepuane,
akTyanusauus NUMYHOro u y4ebHOo-NpodeCcCUOoHanNbHOro onbiTa O0yYalroLUXCH, BKIHOYEHUE
3M1EMEHTOB AUCTaHLMOHHbIX 06pa3oBaTenNbHbIX TEXHOMOMMMN.

B npaktnyeckon 4actn Kypca ucronb3yeTcs cTaHgapTHOEe COBPEMEHHOe NnporpamMmmHoe
obecneyeHne nepcoHanbHOro KOMMbTEPA.

B yactm ocBoeHus mMaTepuana NeKUMOHHbIX U NabopaTopHbIX  3aHATUN,
CaMOCTOATENBHOM paboTbl NO OTAENbHLIM pa3genam AUCUUNIIUHBI, MPOXOXAEHUA TeKyLlen u
NPOMEXYTOYHOW aTTecTaumm MOXeT NPUMEHATLCHA 3NEKTPOHHoe obyvyeHue U ANCTaHUWOHHbIEe
obpasoBaTenbHble TexXHomnoruu, B YaCTHOCTH, 3JTIEKTPOHHbLIN Kypc (URL:
(https://edu.vsu.ru/course/view.php?id=1358 ) Ha nopTane «ANEeKTPOHHLIN yHuBepcuTeT BIY».

18. MaTtepuanbHO-TeXHM4YeCcKoe obecneyeHme AUCLUUNIUHDLI: [1Nns NpoBeaeHUs NeKUMOHHbIX
N NPaKTUYECKMX 3aHATUM MUCMNOSb3YKTCA ayguTopun, COOTBETCTBYHOLME OEeNCTBYHOLUM
CaHUTaPHO-TEXHMYECKMM HOPMaM 1 NPOTMBOMNOXaPHbLIM NpaBusiam.

Ana camoctodaTensHon paboTbl WMCNOMb3YeTCs KNacC C KOMMbOTEPHOW TEXHUKOMN,
OCHALLEHHbIN HeobxoaMMbIM  MpPOrpaMMHbIM — obecrneyeHneM, SNEKTPOHHbIMU  y4eOHbIMK
nocobusiMm M 3akoHogaTeNbHO - NPaBOBOWM M HOPMATUBHOM MOWCKOBOW CUCTEMOW, MMEIOLLINI
BbiIxoq B rnobanbHyo cetb. [llpu peanusauumn  OUCUMNSIMHBI  C  UCMOSNb30BaHMEM
AVUCTaHUMOHHOrO  0obpa3oBaHMsi  BO3MOXHbI  OOMOSMIHEHWA  MaTepuarnbHO-TEXHUYECKOro
obecneyeHns AUCLUNNINHLI

19. OueHO4HbIe cpeaAcTBa ANA NPOBeAEHUs TEKYLUEro KOHTPOSSA YCNeBaeMoCTH U
NPOMEeXyTO4YHOM aTTecTauum

MopAOoK OLEHKN 0CBOEHMS oBydaroLwmMmcsa y4ebHoro matepuana onpenenseTcs
coaepkaHUeM creayoLwmnx pa3aenos ANCLUMMNIVHBILL

HavnmeHoBaHue WHamnkaTtop(bl)
,.’,\;gn pasfena AMCLMNINHbI Konan;((a;;eH [OCTVKEHMS OuerouHbie cpeacTsa
(moagyns) 4 KOMMNeTeHUnn
MeToA pasaeneits JdomawHve 3agaHus, vHauBMAyarnbHble
1 NEPEMEHHBIX ANA OriK-1 OMK-1.1, ONK- 3afaHus, TecToBble 3agaHus,
ypaBHeHUs1 cBOBOAHbIX 1.2 KOHTpONbHas paGoTa
konebaHui CTpYyHbI
OpTOHOPMUpPOBaHHbLIE KMM (3a4eT), KOHTponbHas paboTta
2 cucTeMbl PYHKLMIA OrK-1 Ofk-1.2
3 OﬁOCHOCBDayI-IIDVLee meTona OMK-1 OMK-1.2 KWM (3aueT), koHTponbHas pabota
4 Obuwas (gema meToda OMK-1 OMK-1.2 KMM (3a4eT), KOHTponbHas paboTta
ypbe
MeTton dypbe onsi
ypaBHEHUs OlK-1.1, OMNK-
5 BBIHYKABHHBIX OlMK-1 1.2 OMK-1.3 KMM (3a4eT), KOHTponbHas paboTta
kornebaHui CTPYHb!
MeTog ®ypbe pelieHus OrK-1
KpaeBbIX 3agad ans OrK-1.1, OMNK-
6 YpaBHEHS 1.2 OMK-1.3 KM (3a4eT), KOHTponbHasa paboTa
TEeNnonpoBOAHOCTHU
Pelnenne 3apaun OlnK-1 OlK-1.1, OlK-
7 Oupwuxne ons 1.2, OMNK-1.3 KMM (3aueT), KoHTponbHas paboTta
ypaBHeHus Jlannaca
MpomexyTouyHast aTTecTauus KM (3auer)
dopma KoHTpons - 3a4eTt



https://edu.vsu.ru/course/view.php?id=1358

20. TunoBble OUeHO4YHble cpeacTBa U MeToAuUYeCKUe MatTepuanbi, onpegensrowme npoueaypbl
oueHunBaHusA

20.1. TeKyWw M KOHTPOIb yCneBaeMocTun

KOHTpOSb ycneBaemMocTh No UCLMNINHE OCYLLECTBNSETCA C MOMOLLLIO CeayoLmMX OLEHOYHbIX
CcpencrTs:
MepeyeHb NpaKkTU4YECKUX 3a8aHNIN

YpaBHeHus runepbonuyeckoro tuna
1. W3yunTb BbIHYXXAEHHbIE MONepeyHble KonebGaHua CTPyHbl, 3aKpenneHHOW Ha KOoHLe X=0 u

noaBep)XeHHON Ha koHUe X = | nenicremo BO3MYLLIAKOLLIEN rapMOHUYECKoil cunbl, pasHoe ASIN ot .
2. WN3yuutb npoponbHble KoneGaHus OOHOPOAHOIO LWUMMHOPUYECKOrO CTEePXHS, OWH KOHelL, KOTOpOro

3afienaH, a K Apyromy koHuy npunoxera cuna F = ASIN @t , HanpaBneHue koTopoii coBnagaeT ¢ ocblo
CTEPXKHS.

3. OpHopopHas cTpyHa anuubl |, sakpennennas na konuax X =0 n X =1, kone6netcs non peitctanem
BHeLuHeit rapmonmdeckoit cunbl (X, 1) =pf (X)Sinat, paccuntanHoi Ha eauHuuy AnuHbl. Haittn

OTKINOHEHWNE U(X,t) CTPYHbI MPpU NpPOnU3BOJIbHbIX Ha4YalbHbIX YCIOBUAX. MccnenoBaTb BO3MOXHOCTb

pe3oHaHCca 1 HalTKn peLleHre B criydae pe3oHaHca.
4. PewuTb ypaBHEHNE

u, +u =u, (0<x<1)

u(o,t) =t u(x,0)=0
u@@,t)=0 u,(x,0) =1-x
5. PewwuTtb ypaBHeHMEe
u, =u, +u (O<x<l)
u(0,t)=0 u(x,0)=0
ul,t) =t u(x,0) :Ii

6. PewwuTb ypaBHeHue
u, =a’u, +bshx

npu HyneBblX Ha4albHbIX N KpaeBblX YCIOBUAX
u(0,t)=0 u(x,0)=0
u(l,t)=0 u,(x,0)=0

7. Pewwntb ypaBHeHve
u, =u, +bx(x—1)
Npun HyneBbIX Ha4valnbHbIX U KpaeBbIX YCINOBUAX
u(0,t)=0 u(x,0)=0
u(l,t)=0 u,(x,0)=0

8. PewwnTtb ypaBHeHne
u, =u, +x(x—t?
u(o,t)=0 u(x,0)=0
u(l,t)=0 u,(x,0)=0

9. PewwnTtb ypaBHeHVe

u, —a’u, —2hu, —b*u=0

npu ycrnoBusax
u@,t)=A u(x,0)=0
u(l,t)=0 u,(x,0)=0

10. PewnTb cnegytoLlyo CMeLLaHHyo 3agady

u, =u, +x, (0<x<r)



u(0,t)=0 u(x,0) =sin2x
u(z,t)=0 u,(x,0)=0

11. PewnTb ypaBHeHUE
u, +u,=u,+1 (0<x<1)
npu ycrioBUAX

u(0,t)=0 u(x,0)=0
u@,t)=0 u,(x,0)=0
12. PewnTb cnegytowine cMmellaHHble 3aga4dn
U, —u_+2u =4x+8e'cosx (0< x<g)
u,(0,t) =2t u(x,0) =cosx

U(%,t)=ﬂ't u, (x,0) =2x

YpaBHeHuA napabonuyeckoro Tuna

1. [aH TOHKMA  OAHOPOAOHLIN  CTEPXEHb O<x<l , bokoBasi MOBEPXHOCTb  KOTOPOrO
TennousonupoBaHa. Hantu pacnpegeneHue Temneparypbl U(X,t) B CTEpXKHE, ecnu:

A. KoHupbl cTepxHa X = 0u x=I NnoaaepXKuBaroTCa Mpu HyneBoW TemnepaType, a HadanbHasd
Temneparypa U(X, 0) =U, (X)
PaccmoTpeTs cniydan, koraa : a) U, (X) = A=const, 6) U,(X) = X(I —x)

B. Kovey X=0 nogaepXxuBaeTca Mpu HyneBoW TemnepaType, a Ha KOoHue Xx=1 npoucxoamnT
TennoobMeH C OKpyxalolen cpegon HyrneBow TemnepaTtypbl, HavanbHas Temnepatypa CTepXHs

u(x,0) =u,(x).
C. Ha oboux koHUax CTepxHs (X =0un x= |) NPOMCXoANT TENNOOOMEH C OKpyXatoLen cpeaon, a
HavanbHasi Temneparypa CTepXHs U(X, 0) =U, (X) .

2. [aH TOHKMA  OOHOPOAHBLIN  CTEPXKEHb O<x<l, 6okosas NMOBEPXHOCTb  KOTOPOro
TennousonuposaHa. Hantun pacnpegeneHue temnepaTypsbl U(X,t) B CTEPXXHE, ecrnu:

A. Konupl ctepkis X =0 u X =| noanepxusaiotcs npu nocrosHrbix Temneparypax U(0,t) = U,
u(l,t) = U, , a HauyanbHasa TemnepaTtypa pasHa u(x,0) = Uy (x) =const.
B. KoHubl cTepxHs umetoT noctosHHyio Temnepatypy U(0,t) = u, u(l,t) =0, a navanshas

TemnepaTypa 3agaetcsa popmMyIrion LI(X, 0) = X(| — X).
C. JleBblll KOHEL, CTepPXXHS TEMNON30NNPOBaH, NpPaBbll NogaepXKnBaeTcs Npu NOCTOSIHHOW TemnepaType

u(l,t) =u u(x,0) ==
,1) = U, , HauyanbHas TemnepaTypa CTepxHs ,U)= I

3. Haitn pacnpepenenve temnepatypsl B crepkie 0 < X <| ¢ tennousonuposarHoit Gokosoit
NOBEPXHOCTbIO, €Clin Ha ero npaBoM KOHLe X :I noanepXxXmBaetcda temnepartypa, paBHad HyJO, a Ha NeBOM

KOHLe TeMnepaTtypa paBHa U(O,t) = At, rgpe A=CONSt . HauanbHas TeMnepaTypa CTepxHs paBHa HyIHo.
PelwnTb cnegyoline cMmellaHHble 3aaqu:

4. u =u, (0<x<l

u (0,t)=u(Lt)=0 u(x,0)=x* -1
5. u, =u, +u O<x<l)
u(0,t)=u(l,t)=0 u(x,0)=1

6. u, =u,, —4u (O<x<n)



u(0,t) =u(l,t)=0 u(x,0) = x* — zx

7. U =u, O<x<l)
u (0,t)=1 u(x,0)=0
u(l,t)=0

2
B nonynonoce (0< X< |) Ons ypaBHeHUA Ut =a UXX pewnTb CMeLLaHHble 3aa4n co CrieayrLwmmm
YCITOBUSIMU;

8. u(0,t) =u(l,t) =0; u(x,0) = Ax, A=const
9. u(,t) =u, (I,t) =0; u(x,0) = (x)
10.  u (0,t)=u(l,t)=0; u(x,0) = A(l —x), A=const

Pewntb cneagywume cMellaHHble 3agauqn:

. . T
1. U, =U, +u+2sin2xsinx (0<x<=)
2

u,(0,t) = u(%,t) =0 u(x,0)0=0

12, U, =u,, +U— X+ 2sin2xcos X (0< x<%)
u(0,t)=0 u(x,0) =x
T
u,(=.t)=1
()

YPaBHeHMH ANNUNTU4eCKoro Tuna
1. Pewutb ypaBHeHue llyaccoHa U, +uyy =—4 pns Kpyra pagnyca A C LEHTPOM B

Hayarne KoopauHaT Npu KpaeBoOM YCroBun U|Ir:a =0.
2. Haitn pewenune ypasHeHnus lNyaccoHa U, + LIyy :—Axy B Kpyre paguyca R ¢ LEeHTPOM B
TOYKe (0,0) npy KPaeBOM YCrOBUM U|r=R =0.
3. Pewwutb ypasHeHne [Myaccora U, +U, = —:|.2(X2 - y2) B kombue a<r <D, ecrm
u_=0,ul_ =

r=a Mr=b

4. HanTtn dyHKUMI0, rapMOHUYECKYIO BHYTPU €ANHUYHOrO Kpyra u Takyt, 4To U‘r_l = Sil’]3 Q.

Haiitu doyHKLUIO, FapMOHMYECKYI0 BHYTPW €AUHUYHOTO Kpyra U Takyto, YTo U‘r_l =cos” Q.

. Hantn  dyHkuuio, rapMOHMYECKYD  BHYTPU  €OMHUYHOIo  Kpyra N TaKyl, 4TO
_ cinb 6

u 1 =SIN" @+ COS" @.

7. Haitn yHKUMIO, rapMOHUYECKYI0 BHYTPW Kpyra paauyca Rec¢ LLeHTPOM B Hadane koopauHaTt u

Takylo, 4To Ur‘rZR = AC0s2¢.

8. Hantn yHKUWIO, rapMOHMYECKYIO BHYTPU Kpyra paguyca R ¢ LIEHTPOM B Hayane KoopauHaT v
Taky'o, 4To Ur|r7R =sin® Q.

4= u, = const
9. HanTn dyHKUMI0, rapMOHUYECKYIO B KObLE 1<r<2wm Takylo, 4YTo = .
ey = u, = const
u| , =1+cos’¢p
10. Hantu dpyHKUMIO, FaPMOHUYECKYIO B KOSbLie l<r<2um Takylo, 4YTo =

u|r:2 =sin’ ¢



11. Hantn pelweHne ypaBHeHUs UXX + Uyy =As KonbLe Rl <r< Rz’ ecnu

ul . =u, u

. =Uu, (A, U, U, —3ananHble uncna).

r=R,

MpumepHbIN NepeYvyeHb 3aga4 ONA KOHTPOJNIbHOW PaboThbl:

3apaHve 1. Pewwntb 3agadvy
u, +u =u, (0<x<1)
u(o,t) =t u(x,0)=0
u@t)=0 u,(x,0)=1-x

3apanme 2. Haitu pacnpegenenve Temnepatypsl B ctepxie 0 < X <| ¢ tennousonmposarHoir
BOKOBOII MOBEPXHOCTLIO, €CAM Ha ero npasom koHue X = | noapepxusaetcs Temnepartypa, pasHas Hymio, a Ha
NeBOM KOHLIe TemnepaTypa paeHa U(O,t) = At, rne A=CONSt. HauanbHasi TemnepaTypa CTEPXHS paBHa
HYTH0.

3anaHve 3. HaiiTu pyHKUMIO, rapMOHUYECKYIO BHYTPU €OMHUYHOIO Kpyra 1 Takyto, yto U = sin® Q.

TeKkyLnii KOHTPOSb MpeacTaBnseTr cobol NpoBepPKY YCBOEHMS y4ebHOro marepuana TeopeTUyecKkoro u
NPaKkTU4ECKOro xapakrepa, perynspHo ocyLLecTBNAEMYI0 Ha 3aHATUAX.

K oCHOBHbIM (hopmam TEKYLLErO KOHTPOJIS MOXHO OTHECTW HanncaHue pedepara, KOHTPOIbHbIE paboThl U
TecThl.

3agaHune ong Tekywlero KOHTPONs U NPOBeAEHNsI MPOMEXYTOYHON aTTeCTauun JOIMKHbI ObITb HaNpaBeHbl
Ha oueHusaHue:

1. YPOBHA OCBOEHMSI TEOPETUYECKUX W MPAKTUYECKMX MOHSATUW, HayYHbIX OCHOB MpPOdeCcCUoHanbHON
OEeATenbHOCTY;

2. cTeneHn  TOTOBHOCTU obyyalLlerocs MNpPUMEHATb TeopeTudeckme W MpakTU4eckne 3HaHus |
npogeccnoHasnbHO 3Ha4YMMY MHpopMaLno, CHOPMUPOBAHHOCTU KOTHUTUBHBIX YMEHUM.

3. NnpnobpeTEHHbIX YMEHUI, NPOdeCCUoOHaNbHO 3HAYMMBbIX ANA NPOdECCUOHANBHON AEATENBHOCTH.

TeKkylWMN KOHTPOJSIb MpefHas3HayeH [Anis MpPOBEpKM Xoda U KavyecTBa (POPMUPOBAHUSA KOMMETEHLUN,
CTUMYINMPOBaHNS yd4ebHOM paboTbl OOy4yaembiXx M COBEPLUEHCTBOBAHMS METOOUKA OCBOEHWUS] HOBbIX 3HAHWN.
Tekyllas aTTecTauusi NpoBoANTCS B (POPME BbINOSTHEHWS KOHTPOSbHBIX 3aA4aHUN (KOHTPONbHOW paboThl).

B xoae koHTponbHoM paboTel oby4atowemycs Bbiaaetca KMM ¢ npaktnyeckum nepedyHeM 13 Tpex 3agaHun
WU npegnaraeTcd pewuTb AdaHHble 3adaHus. B xoge BbIMOMHEHWS 3adaHui MOXHO MOoMb30oBaTbCs 000N
nutepaTtypou, orpaHnyeHne no spemeHn 90 MUHYT.

Ecnu Tekywasa atTtectaums npoBoAWUTCS B AWCTaAHUMOHHOM chopmaTte, TO OBy4aloWMAcs OOMKEH MMETb
KOMMNbIOTEP M AOCTYN B CUCTEMY «INEKTPOHHBIN yHMBepcuTeT». Ecnn y obydatowwerocsa otcyTcTByeT Heobxoammoe
obopygoBaHune unu JocTyn B CUCTEMy, TO OH 0b6s3aH coobLWmMTL npenogasaTento 06 9Tom 3a 2 paboumx gH4. Ha
KOHTPOIbHY0 paboTy B ANCTAHLMOHHOM PEXMME OTBOAMUTCS OrpaHuyeHne no Bpemenn 240 MuHyT

Mpn Tekylwem KOHTPOME YPOBEHb OCBOEHMSI Y4E€OHOM AUCUMNIUHBI U CTeNeHb COPMUPOBAHHOCTYU
KOMNETEHUUN ONpeaensitioTCsl OLEHKaMM «3a4TEeHO» U «HEe3a4yTeHO», KOoTopble (OPMUPYIOTCA Creayowum
obpasom:

BbINOSIHEHNE KOHTPONbHOM paboTbl — no Ganny 3a Kaxayl MpaBuIlbHO peLlleHHyl w3 3 3agad
KOHTpOnbHOM paboTbl. [pn nonydeHun He MeHee 2 6annoB BbICTABMNAETCH OLEHKa «3a4TEHOY.

OnucaHue TeXHONOrum NpoBeAeHns
KoHTponbHasa paboTa npoBOANTCHA MMCbMEHHO.

20.2 NMpomexyTouHas aTTecTaumA npeaHasHayYeHa ans onpeaenieHnsl ypoBHS OCBOEHUSI Bcero oobema yyebHoum
avcumnnuvHbl. MpomexxyToyHast atTectaums no aucuunnvHe «Meton ®ypbe» npoBogutcs B chopme 3aveTa.

MpomexyTouHas aTTecTauusi, Kak npaBumo, OCYLLECTBISIETCS B KOHLE ceMecTpa. PesynbTatbl TekyLle
aTTecTaumMn obyyarollerocs Mo peleHnto kadenapbl MOryT ObiTb yYTEHbl MPU NPOBEAEHWM MPOMEXYTOYHOW
aTtTectaumu. Mpu Hecornacumn cTyaeHTa, eMy AaeTcs BO3MOXHOCTb MPOMTM MPOMEXYTOYHYK atTectauuio (6es
yyeTa ero TeKyLlux aTTectaumin) Ha obLLUX OCHOBaHMSIX.

Mpv npoBegeHUM 3a4veTa y4UTLIBAIOTCS pes3ynbTaTbl KOHTPONbHOW paboTbl. [ns nonyveHusi oueHKu
«3a4TEHO» B KOHLE 6 cemecTpa y obyvatoLLerocst 4OMKHa UMETLCS OLIEHKUN: «3a4TEHO» MO KOHTPOnbHOM paboTe, u
CTYAEHT [OIKeH OTBETUTb Ha oauH Bonpoc KM (3ayeT) unu cTyaeHT OOMKeH OTBETUTb Ha COOTBETCTBYHOLLMNE
Bonpockl KM (3aueT) n fononHuTensHble BONPOCHI N0 NporpaMMe Kypca B XoJe NPOBEAEHUs 3a4eTa.

Becb TeopeTuyeckuii Mmatepuan Kypca CoaepXkuTcsl B CrieayroLmnx Bonpocax:



MepeyeHb BONPOCOB K 3a4eTy

MeTopq pasgeneHna nepemMeHHbIX AOnd  ypaBHEeHUdA cBOBOOHbIX KOnedaHun CTPYHbI. PaspeneHve
nepemMeHHbIX. CobcTBEHHbIE 3HAYeHNs 1 COBCTBEHHbIE CbYHKLI,I/II/I.

MeTopg pasgeneHnd nepemMeHHbIX ana ypaBHeHus cBobOaHbIX KonebaHwui CTPYHbI. HOCTpOGHMe YaCTHbIX
peLueHm7| n peweHuna Haqaano-KpaeBon 3agadun.

OpTOHOPMMPOBaHHbIE CUCTEMbI B MMnNb6epToBOM npoctpaHctee H . MuHuMuampylollee CBOMCTBO
KoagppuumeHToB dypbe. HepaBeHcTBO beccens.

Nemma (0 NonHoTe) Ansi OPTOHOPMUPOBAHHOMN CUCTEMBI B rnnbGepToBoM npocTpaHcTee H .

O6ocHoBaHue meToaa Pypbe Anga ypaBHeHUs konebaHum CTPYHbI.

lMocTtaHoBKa 3agayun. PasgeneHne nepeMeHHbIX. JlemMa 0 NMHEeNHO He3aBUCUMMbIX COBCTBEHHBIX (DYHKLIMSIX.

Nemma 06 OpTOroHanbHOCTH COBCTBEHHbIX (yHKLUMIA ¢ BecoM p(X).

Jlemma o HEeOoTpMUaTeSIbHOCTU COBCTBEHHbIX 3HAYEHWUNA.

MocTpoeHne hopManbHOIoO peLLeHus.

BbIHy)K,CI,eHHbIe konebaHus CTPYHHbI, 3aerI'IJ'IeHHOl7I Ha KOHLax.

BbIHy)K,EI,eHHbIe konebaHus CTPYHbI C NOABWXHbIMX KOHLAMW.

PeweHune nepBoﬁ KpaeBon 3agayun B nNpAMoOYyrosibHMKe gna ogHopoAHOro ypaBHEHUA TensionpoBogHOCTU C
HeoaHOPOAHbIMU HavallbHbIMW yCITOBUAMKU 1 OAHOPOAHBbIMU TPAHNYHBIMU YCITOBUAMMN.

PelueHne nepBoi KpaeBoyr 3agayun Ans HEOOHOPOAHOIO YpaBHEHWS! TEMMOMNPOBOAHOCTU C OAHOPOOHBLIMU
HayvasnbHbIMU Y TPAHWUYHBIMW YCIOBUSIMU.

PelueHne nepBoi KpaeBoy 3agayvv Anst HEOOHOPOAHOMO YpPaBHEHMST TEMMONPOBOAHOCTM C HEOLHOPOAHBLIMU
HavanbHbIMM YCITOBUSIMW 1 HEOAHOPOAHBIMU FPAHWUYHBIMU YCITOBUSIMMU.

MpencrasnexHne onepartopa Jlannaca B NOMsPHbIX KOOpAMHATaX.

PeweHne 3agaun ,D,leVIXJ'Ie ana ypaBHeHUA Jlannaca B Kpyre Ha niioCKoCTH.

Mpumep KNUM(3auveT)

KoHTponbHO-uameputenbHbin matepuan Ne_1
1. B pe3ynbTaTe pelleHus 3agaym

FUNY _ 2 SUXD 1 g 150
ot ox: R

uoy=0, MUY 4 o0

u(x,0) =, 0. D0, xe[oi

meToaom dypbe BO3HMKAET cneayowasn 3agaya Wrypma-Jinysunns:
. {X”(x)+/1X(x) =0, xe[0;1], . {X”(x)+/IX(x) =0, xe[0;1],
X (0)=0,X (1) =0, X'(0)=0,X (1) =0,
X"(X)+ AX(x)=0, x[0;1], X"(x) + AX(x) =0, x[0;1],
° {X(O):O,X’(I):O, ' {X'(0)=o,x'(|)=o.
2. Asnsietca nmuucno A =0 cobcTeeHHbIM 3HaueHnem 3agauv LWTypma-Tinysunns
X"(x)+AX(x)=0, xe[0;1],
{X(O) =0,X () =0.

a) aa, ©0) HeT.
3. PaccmoTpum 3apady

U _ 2 QUKY  10, 150
ot o e

u(0,t) =0, a“(:(’t)=o, t>0,

wnm=%wx9%§9=@uquau




MycTb dyHKLMK Xk (X), roe k=1,2,..., sBnsitoTcs cOBCTBEHHLIMM YHKLUMAMU 3aAa4m
X"(xX)+ AX(x) =0, xe[0;1],
X(0)=0,X'(l)=0.

o0
Pag Z X (X)T, (t) cxomutes v asaxasl AMddepeHumpyem, Toraa oH Bceraa byaet
=
a) YI0BNeTBOPSTh TONLKO AN dEpeHLMarn-HOMY YPaBHEHUIO,
6) yI0BNETBOPSATL TONLKO FPAHNYHLIM YCIIOBUAM,
B) YAIOBNETBOPATHL TOMLKO HAYanbHLIM YCIIOBUAM,
r) yOOBNeTBOpSATL AnddepeHLManbHOMY YPaBHEHMIO U FPAHUYHBIM YCIIOBUSIM,
) YOOBNETBOPSTH AN depeHLMansHOMY YPaBHEHMIO W HauarbHbIM YCIIOBUSIM,
€) YAOBNeTBOPSATL HaYarnbHbIM U FPaHUYHBLIM YCIIOBUAM,
X) SIBNSITLCS PeLeHneM 3aaaun.

KpuTepum oueHnBaHnst KOMNETEHLNI YpoBeHb LLikana oueHok
cchopMmpoBaHHOCTH
KOMMeTeHuunn
OueHka «3a4yTeHo» BbICTaBnsieTcss B nobom u3 Tpex | basosbin 3auTteHo
cny4vaes:
1. AKTMBHas paboTta B xoae cemMecTpa,

YAOBMETBOPUTENBHOE HanucaHue KOHTPOSIbHOW paboThl U
cAaya Ha NOMNOXMWTENbHYK OUEHKY OAHOro W3 3agaHui
KMM 3ayeTHOM paboTsbl.

2. BepHbli OTBET Ha He MeHee OByX (U3 Tpex) 3agaHui
KMM 3aueTtHon paboThl, yooBneTBOPUTENbHOE HanncaHme
KOHTPOMbHOW paboTbl Npy OTCYTCTBUM WITPpadHbIX 6annos
3a cuctemMaTtm4yeckue nponycku.

3. BepHbIli oTBET Ha He MeHee OBYX (U3 Tpex) 3agaHun
KMM 3a4eTHOM paboThl, YAOBNETBOPUTESNIBHOE HaNNcaHne
KOHTPOmbHOW paboTbl 1 OTBETHI HA BCE OOMONHUTENbHBIE
BOMPOCHI MPOrpamMMbl, BbLIACHSIOWME 3HAHMSA CTyOeHTa,
NPONYCTUBLLUETO 3HAaYUTENbHOE KONMMYECTBO 3aHATUN.
OLEeHKa «He3a4yTeHO» BbICTaBMAETCS CTYAEHTY, ECNn €ro - He 3auTeHo
3HaHWSA He YOOBNETBOPSET BbILLENPUBELEHHBIM
TpeboBaHVAM Ha NONOXUTENbHbIE OLIEHKN.

20.3 ®doHA OUEHOYHbIX cpeacTB C(POPMMPOBAHHOCTM KOMMNETEHUUU CTYOEeHTOB,
pekoMeHayeMbIn ANns NpoBeAeHUA AMarHOCTUYECKuX padoTt

OIIK-1 Cnioco0eH HaX0AUTh, (POPMYJIHPOBATH U PELIATh AKTyaJIbHbIC H 3HAYMMBbIE
npooieMbl (PYHIAMEHTAJIbHOM MATEMATUKH U MEXaHUKH

3agaHusa 3aKpbITOro TMna (BbiI6op 04HOro BapuaHTa oTBeTa)

ITestl
B pesynbTate pelleHus 3agadu

2
MY _ g2 CUKY -y i), t>0,

u(Oa,'E[)zo, u(l,t)=0, t>0,
u(x,0) =g, (x), x<[0;1]

meTogom Pypbe BO3HUKaET crneayowasn 3agada LUtypma-Jinysunns(sapraHtel oTBETA):
) X"(X)+AX(x)=0, xe[0;1],
X(0)=0,X(l)=0,



2) {X”(x)+/IX(x):O, x e[0;1],
X'(0)=0,X (1) =0,
X"(xX)+AX(x) =0, xe[0;1],

) {X(O):O,X'(I):O,

2) {X"(x)+ﬂX(x)=0, xe[0;1],

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

ITest 2
Tkx
DyHKUMN Cos _I ,rae k=0,12,... asnaTca cobcTBEHHBIMM YHKUMAMM CriedytoLen 3aaaqm

LWtypma-Jinysunnsa(sapmnaHTbl oTBETA):
1) {X”(x) +AX(X)=0, xe[0;1],
X'(0)=0,X'(l)=0.
X"(xX)+AX(x) =0, xe[0;1],
X(0)=0,X(l)=0,

2) {
{X”(x) +AX(x)=0, x€[0;1],

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

PelueHne.
Paccmotpum 3agady LWtypma-Jlysunns

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

. kx
Pewenns aton sapaun: X, (X) =CO0S |— ,

yOo0BNETBOPAIOT YpaBHEHUIO U TPAHNUYHBIM YCITOBUAM

X, (0)=0,X,(I)=0.
xk'(0)=—”ﬁ'0sin(”"l'0j:o, Xk'(l)=—”—“sin(”l—“j=7zksimzk ~0,k=0,12,...

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

OtBeT: 1) {X (0)=0,X'(1) =O0.

I Test 3
. Paccmotpum 3agavy

2
ou(x,t) =a’ 0 u(>2<,t), xe[0;1], t>0,

u(Oé,E[):O, u(l,t)=0, t>0,
u(x,0) =g, (x), x<[0;1].

Myctb pyHKUMM X, (X), rae k=12,..., aBNstoTcst COGCTBEHHbIMM DYHKLMAMM 3a4a4m
X"(x)+ AX(x)=0, xe[0;1],
X(0)=0,X(l)=0.

Pan ZXK(X)Tk (t) cxopwuTtca v gBaxapbl anddepeHumnpyem, Toraa oH Bceraa 6yaet (BapyaHTbl OTBETA):
k=1



1) yanosneTBopaTb AnddepeHumransHOMy YypaBHEHUIO, HAYanbHOMY Y FPAaHNYHbBIM YCIIOBUSIM,
2) ynoBneTBOpsiTb TONbKO AUdpepeHLManbHOMY YpaBHEHMIO,

3) yaoBneTBOpsATb TOMNbKO rPaHUYHbLIM YCNOBUAM,

4) yooBneTBopATb TONbKO HaYanbHOMY YCIOBMUIO,

OtBeT: 1)

| Test 4
PaccmoTpum 3agadvy

2 2
0 u(>2<,t) _9 u(>2<,t)’ O<x<m, t>0,
ot OX
u0.)=0, MY o g<ox<r,
X
ou(x,0
ux0 =00, FED =09, 120

AenatoTes N cobCTBEHHBIMM DYHKUMSMU COOTBETCTBYOLWEN 3agayn LWTypma-JlyBunns
X"(x)+A°X (x) =0, x e (0; ),
X (0)=0,X'(l) =0.

PYHKUMM. ...
BapwuaHThl oTBETA:

(3]
1. sin| =X
2

2.sin(2x)

27
3.COS| —X
2

4.cos(9x)

Pelenne.
Paccmotpum 3agady LWtypma-Jlysunns

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

Pewenus aoit sapaun: X (X) =C, cosAx+C,sinAx, X (0)=0«<C, =0,
X'(x)=AC,cosAx,

2k +1

X'(l)=/1c2cosm:o:>,17z:%+kﬁ,kezzmz =

Xk(X)zsin@x, k=0,12,... Toraa npn kK =1= Xl(x):sin(ng
OteeT: 1) sin(§x)
2

I Test5
PaccmoTpum 3agavy



ou(x,t)  o%u(x,t)
OX?

ot
M:Q M:o, 0<x<ur,

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

, O<x<m, t>0,

ABnsaioTca nM co6CTBEHHBIMU (PYHKLUMSIMU COOTBETCTBYIOLLEN 3aaaun LTypma-JlyBunns
X"(x)+A°X(x)=0, xe(0;7),
X'(0)=0, X'(x) =0.

PYHKLUMN ...
BapuaHTbl oTBeTa:!

1.cos(x)
2.cos(5x)
3.sin(37zx)

()
4.sIn| —X
2

PelueHne.
Paccmotpum 3agady LWtypma-Jlysunns

X"(X)+ A X (x) =0, Xe(O;ﬂ),
{X'(O)=O,X’(7Z)=O.

PelueHus aton 3agaumn: X (X) =C,cosAx+C,sin Ax,
X'(x)=—-AC,sin Ax+ AC,cosAx, X'(0)=0<C, =0,

X'(ﬂ)z—iclsinﬂJZ:O:/U =kr,keZ=>A=k= Xk(X)ZCOSkX, k=0,1,2,... Torna npu
k =1= X,(x)=cos(x).

OtBeT. 1), COS( X)

3a4aHusa OTKPbITOro Tmna (KOPOTKUIN TEKCT):
BcTaBbTe nponylieHHoe CrIoBO(4YNCIIOBOE 3Ha4YEeHUE) UNK 3aKOHYUTE onpeaeneHue

| Test 6

B 3agave Koww anga ypaBHeHUst cBOGOAHbIX KonebaHun CTPYHbI HYXXHO 3afaThb
3HaYeHUs PYyHKUUKN U ee NepBOM MPOU3BOLHOM NO BPEMEHM B HavamnbHbI MOMEHT BpeMeHn t =.....

OtBeT 0.
3Ha4YeHnsa PyHKLUMM 1 ee NEPBO NPOM3BOAHON MO BPEMEHM B HaydarnbHbIi MOMEHT Bpemenun t =0;

I Test 7
MeTon pa3geneHus nepeMeHHbIX pelleHnst 3agaqm cBob6oaHbIX kKonebaHum CTpyHbl OrpaHUYEHHON
ONWHbI



2
AN o 20D xeqo, >0
X

ot
ou(0,1) 0 ou(l,t) _

, 0, t>0,
OX 19)4
u(x,0) =p,(x), x<[0;1]

Ha3bIBAlOT METOAOM ..........
10TBET
dypbe

I Test 8
3apava ona auddepeHumanbHOro ypaBHEHUS € YaCTHbIMU MPOM3BOAHBLIMU U 3a4aHHBIMWU FPaHNYHBIMU
N HaYanbHbIMWN YCIOBUSIMA

2 2

OUY _ 02 CUCNY -y 1), t>0,

by

MOY o yaty=0, t>0,

OX 5 0

u(x,0) = ¢, (), M,XE[O;I]
Ha3biBaeTcHad ............. 3a,1:|,al-|el7| ana ypaBHeHI/IFI BOJIHOBOIO ypablHeva
10TBET

Ha4yanbHO-rpaHNYHOM
Ha4anbHO-KpaeBow

I Test 9
|_|p0LI,OJ'I>KVITe npeanoxXxeHune: 3aaada ond ,u,mq)q)epeHumaanoro ypaBHEHUA C 4YaCTHbIMU

npon3soaHbIMU N 3afaHHbIM Ha4YallbHbIM yCITOBUEM!

ot? ox*
u|t=o = uO (X)
ou

—|  =u(x
., (%)

=f(xt); —oo<x<ow,t>0

Ha3blBaeTCA: HayarnbHOW 3afayen AN YPaBHEHUS ................... KonebaHun CTPyHbI.
10TBET

BbIHY>XOEHHbIX

I Test 10

Au(x)=0,xeD,

u(x) =@(x),xeaob

onpegenswoT ......... KpaeBylo 3agadvy Ansd ypaBHeHud Jlannaca

YpaBHeHMe ¥ rpaHnYHbIE YCNOBUS {

10TBET
nepByto

Kputepum n wkanbl oueHMBaHuA 3agaHmm ®OC:

1) 3agaHug 3akpbITOro Tuna (BbIoop 0gHOro BapraHta oTBeTa, BEepHO/HEBEPHO):

e 1 6ann — ykasaH BEpHbI OTBET;
o 0 6annoB — yka3aH HEBEPHbLIN OTBET.



2) 3apaHung 3akpbiToro Tmna (MHOXeCTBEHHbIV BbIOOP):

e 2 6anna - ykasaHbl BCe BEpHble OTBEThI;
o 0 6annos — yka3saH xoTsl 6bl OANH HEBEPHbIN OTBET.

3) 3agaHug 3akpbiToro Tna (Ha cCooTBEeTCTBUE):

e 2 6anna — Bce COOTBETCTBUSA onpeaeneHbl BEPHO;
o 0 6GannoB — xoTHa 6bI OAHO CONOCTaBNEHNE OnpeaeneHo HEBEPHO.

4) 3apaHnga OTKPbLITOro Tuna (KOPOTKUN TEKCT):

e 2 6anna — ykasaH BepHbIN OTBET,;
o 0 6annoB — yka3aH HEBEPHbLIN OTBET.

5) 3apaHung oTkpbiTOro TMna (4YMcrno):

e 2 6anna — ykasaH BepHbIN OTBET;
o 0 6annoB — yka3aH HEBEPHbLIN OTBET.

3apaHua paspgena 20.3 peKOMeHAYWTCA K MUCNOMb30BaHMIO NpU NpoBeAeHun
ANarHoCTUYECKMX paboT C UeNbio OLEHKUM OCTaTOUYHbIX pe3ynbTaTOB OCBOEHUSA OaHHOW
AUCUMNNUHBbI (3HAaHMW, YMEHUN, HaBbIKOB).



