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1. IlepeyeHb KOMIeETeHUMid, ¢ YKa3aHHMeM J3TanoB UX (OPMHMPOBAHUA B Ipolecce
0CBOEHHUS 00pa30BaTeIbHON IPOrPaMMBI.

[Ipy ocBoeHMM JUCHMIUIUHBI (MOIYyJsl) KOMIIETEHLIMH, 3aKpEeIUIeHHbIE 3a HeH,
peanu3yroTcsa 1Mo TemaMm (paszjeniaM) AUCHUIUIMHBL (MOAYJs), B OIPEACICHHOW CTENeHU
(MOJTHOCTBIO WU B OTOBOPEHHOU YaCTH) U HA OMPEICIICHHOM dTare

Tabmumal.
Kon HaumenoBanune Nupukatop JOCTHKEHUS KOMITETECHIIUU
KOMIIETEH- KOMIIETEHIIMU (3aKperuUIeHHbIH 32 TUCUUTUIMHOMN )
1007031
VK-1 Crnoco0eH ocyIIecTBIATh YK-1.1. Ananuzupyer 3a7auy, BblAelnss ee 6a30Bbie

MOUCK, KPUTUYECKHUI aHAJIU3 | COCTaBIIAIONINE;

uH(pOpMaLIUU, TPUMEHSTh VK-1.2. OnpenensieT, UHTEPIPETUPYET U PAHKUPYET

CUCTEMHBIN OAXOJ IS nH(popMaLrio, TpeOyeMyto i pellieHusl HOCTaBICHHON

peuIeHus: OCTaBIEHHBIX 3a/1a4u;

3aja4 YK-1.3. OcymecTBisieT HOMCK UHPOPMALUH [T PEIICHHS
MIOCTaBJICHHOM 3a7]a4 110 PA3JIMYHBIM TUIIAM 3aIPOCOB;
VYK-1.4. Ilpu oOpaboTke nHPOpMAILIUU OTIAUYAET PaKThl OT
MHEHUH, UHTEpIpeTaIHii, OLICHOK, (hOpMUPYET
COOCTBEHHBIC MHEHUS U CYXKJCHUS, apTYMEHTHUPYET CBOU
BBIBO/IbI U TOUKY 3PEHHS;
VK-1.5. PaccmarpuBaet u npezaiaracT BO3MOKHbBIE
BAPUAHTHI PELIECHUs MTOCTaBICHHOM 3a7a4ul, OLIEHUBAas UX
JIOCTOMHCTBA M HEJIOCTATKH.

IK-1 CriocobeH orpenennTh ITIK-1.1: 3HaeT 0cOOEHHOCTH COBPEMEHHOTI'O 3Tara

obmre HopMBbI U 3aK0- pa3BUTHsI 00pa30BaHUS B MUPE, dTAIbl PA3BUTHSI

HOMEPHOCTH OTAEIIbHOU MATEMATHKIL.

MPEAMETHOH 00n1acTh [IK-1.2: Ymeer  cuctemMHO aHaJIU3UPOBATh
UH(OPMAIIHIO, COTIOCTABIISTh, JIENIaTh BBIBOIBI
[1K-1.3: Braneer coBpeMEeHHBIMU METOJIaMH,
METO/I0JIOTHEN HaYYHO-UCCIIEA0BATEIbCKOM 1€ATEIbHOCTH
B 00JIaCTH MaT€MAaTUKH, IEMOHCTPUPYET TOHUMaHUE
00111el CTPYKTYPHI TAaHHOW JUCITUTITMHBL.

2. Onucanue nokasarejeil M KpUuTepueB OLEHMBAHUS KOMIIETEHIUI HA Pa3jIMYHbIX
Tanax ux GopMUpPoOBaHMS, ONIMCAHNE IIKAJ OLlCHUBAHUS

Ta0mma 2.

ComnocraBiieHHe KA OLICHUBAHUA

4-6ammpHas | OTIUYHO Xopomio VY nosnerBopurenbHO | HeynoBineTBOpUTEIbHO
mIKajia (moBbIIEHHBINH | (6a30BbIT (moporoBbIit (ypoBeHb He
(ypoBeHb YPOBECHbD) YPOBEHB) YPOBEHB) chopMupOBaH)




OCBOCHWUSI)

100- 91-100
6annbHan

LWKana

81-90 61-80

0-60

BuvHapHas
WwKana

3aureHo

He 3auteno

Tao0mua 3.

OIIeHHBaHI/Ie O0TBE€Ta Ha BOIIPOCHI IO TEMaM J1Jisl YCTHOI'O OIIpoca

4-6amnpHas mKana (ypoBeHb
OCBOEHUS)

IToxazarenu

Kpurepuu

OTnnuHO (TMOBBIIEHHBIN
YPOBEHB)

Xoporiio (6a30BbIi1 ypOBEHbB)

Y 10BIETBOPUTETBLHO
(TTOpOTOBBIN YPOBEHD)

- [TonHoTa M3NOXKEHUS
TEOPETUYECKOTO MaTepHara;
- [IpaBunbHOCTH W/MIH
apryMEHTUPOBAHHOCTh
U3II0KEHUS
(mocneaoBaTeNbHOCTh
JIEHCTBHI ),

- CaMOCTOATENbHOCTh
OTBETA;

- Kynberypa peun.

CryaeHToM J1aH MOJHBIM, B
JIOTUYECKOMN
MOCTIEI0BATEIbHOCTH
pa3BEpPHYTHIN OTBET HA
MOCTaBJICHHBINA BOMPOC, I/Ie
OH IIPOJIEMOHCTPHUPOBAI
3HAHUA [IPeIMETa B TIOJTHOM
o0beme yueOHo
IPOrPaMMBbI, JOCTATOYHO
IYOOKO OCMBICITHBAET
JTUCHUIUTAHY, TPUBOJUT
COOCTBEHHBIE ITPUMEPHI 110
npoOiaeMaTuke
IIOCTABJIEHHOT'O BOIIPOCa

CryneHrom naH
pa3BEpPHYTHIN OTBET HA
MOCTaBIEHHBIN BOMPOC,
MIPUBOJIUT TIPUMEPHI, B
OTBETE MPHUCYTCTBYET
cBOOOHOE BiIaJICHUE
MOHOJIOTHUECKOH peyblo,
JIOTUYHOCTH H
MOCTIEI0BATEHHOCTh
otBeta. OgHAKO
JIOTYCKAETCsl HETOYHOCTH B
OTBETE.

CTylleHTOM J1aH OTBET,
CBU/JIETEIbCTBYIOLIUN B
OCHOBHOM O 3HAHHH
MPOLIECCOB U3y4aeMOM
JTHCIUATUIMHEI,
OTIINYAIOIINHCS
HEJIOCTAaTOYHOM TITyOUHOU 1
MOJTHOTON PACKPBITUS TEMBI,
3HaHHEM OCHOBHBIX
BOIIPOCOB TEOPHH,
HEIOCTAaTOYHBIM YMEHHUEM
JaBaTh apr'yMEHTUPOBAHHbIE




HeynosnersopurensHo
(ypoBeHb He chOpPMHPOBaH)

OTBETHI U IPUBOJUTH
MIPUMEPBI, HEJOCTATOYHO
CBOOOHEIM BJIaJICHUEM
MOHOJIOTHYECKOM peyblo,
JIOTUYHOCTBIO U
IIOCJICJOBATEIILHOCTHIO
OTBETA.

CryaeHTOM J1aH OTBET,
KOTOPBINA COJIEPIKUT PSIT
CEpPBE3HBIX HETOYHOCTEM,
0OHapy>KMBAIOIINNA
HE3HAaHHE IIPOLIECCOB
M3y4yaeMou MpeaMeTHON
00J1aCTH, OTJINYAIOIIUHCS
HETrIyOOKUM PacKphITHEM
TEMBbI, HE3HAaHUEM OCHOBHBIX
BOIPOCOB TEOPUH,
HEYMCHHEM J1aBaTh
apryMEeHTHPOBAHHbIE
OTBETEHI, CJTa0BIM BJIaJICHUEM
MOHOJIOTHUECKOH peyblo,
OTCYTCTBHEM JIOTUMHOCTH H
MOCIIEI0BATEILHOCTH.
CryzaeHT He ciocobeH
OTBETUTDH HA BOMPOCHI IaXKE
TIPH TOTIOTHATEITBHBIX
HABOJAIIUX BOIPOCaX
TIpeToIaBaTells.

Tabmua 4.

OuennBaHue NOArOTOBKH pedepaToB

4-6annpHas mKaia (YpoBeHb
OCBOEGHHUS)

Iloka3arenu

Kpurepun

OTan4HO (TTOBBIICHHBIN
YPOBEHB)

- [lonHoTa M3N0XKEHUSA
TEOPETUYECKOI0 MaTEpHaIa;
- [IpaBunbHOCTE W/MIH
apryMeHTHPOBAHHOCTh
U3JI0KEHUS
(mocneoBaTeNbHOCTD
neicTBuil);

- CaMOCTOSITETBHOCTD
OTBETa;

- KynsTypa peun.

BbIMOJIHEHbI BCE TpeboBaHMA K
HanWCcaHUIO U 3aLLmTe
pedeparta: ob603HayeHa
npobnema n obocHoBaHa eé
aKTyaNbHOCTb, CAeNaH KpaTKuit
aHaNM3 pas3nYHbIX ToYEK
3peHUA Ha paccMaTpUBaemyto
npobaemy 1 N0rMYHO
N3N0KeHa cobcTBeHHan
nosunuma, chopmynMpoBaHbl
BbIBOAbI, TEMa PacKpbITa
MONHOCTbIO, BblAEPKaH 06bEM,
cobntoaeHbl TpeboBaHMA K
BHewHeMy opopMIEHMIO,
[aHbl MPaBU/IbHbIE OTBETbI Ha
AOMONHUTENbHbIE BOMPOChI




Xoporo (0a30BbIi YPOBEHB) OCHOBHble TpeboBaHUA K

pedepaty 1 ero 3awuTe
BbIMOJIHEHbI, HO MNPU 3TOM
AonyuieHbl He04YETbI. B
YacTHOCTU, UMetoTcA
HETOYHOCTU B MU3JIOKEHUU
maTtepuana; oTcyTCcTByeT
Jflornyeckas
nocnefoBaTeNbHOCTb B
CY)KOEHUAX; HE BblaepKaH
06bém pedepaTa; umetoTca
ynyueHua B obopMAEHNM; Ha
OOMNONHUTENbHbIE BONPOCHI
npw 3almTe AaHbl HEMNOJIHbIEe

oTBeThI
Y I0OBJIETBOPUTEIBLHO MMEIOTCA CyLLeCTBEHHbIe
(MOpOroBbIN YPOBEHD) OTCTynaeHuna oT TpeboBaHMiA K

pedepupoBaHuto. B yacTHOCTH:
Tema ocBelleHa Wb
YaCTUYHO; AONYLWEHbI
daKTUyecKme oWnbKN B
cogepkaHun pedeparta uam
npuv oTBeTe Ha
LONONHUTENbHbIE BONPOCHI; BO
BPEeMS 3aLuTbl OTCYTCTBYET

BbIBOJ,
HeynosnerBopuTtensHo Tema pedepata He packpbITa,
(ypoBeHb He chOpMHUPOBaH) obHapyxuBaetca

CYLLECTBEHHOE HEMOHMMaHUe
npob6nembl

Ta0Onuua 5.

OneHnBanue OTBETA HA 3a4YeTe

Orenka

XapakTepucTuka TpeOOBaHHM K pe3ysibTaTaM aTTecTaluu B GopMe 3a4era

«3auTeHO»

Teopernueckoe conepxaHue Kypca OCBOEHO MOJHOCTBIO 0€3 MPOoOeIoB WK B
1L[€JI0OM, WJIK OOJIbIleN 4acThio, He0OOXOIUMBIE TPAKTHUYECKHE HAaBBIKU PAOOTHI C
OCBOEHHBIM MaTepHuagoM c(HOpPMUPOBAHBI WIIK B OCHOBHOM C(POPMUPOBAHBI,
BCE WJIM OOJIBIIMHCTBO MPEyCMOTPEHHBIX paboueil mporpaMMoil yueOHbIX
3aJIaHUH BBIIIOJHEHBI, OT/IEIbHBIE U3 BBINIOJHEHHBIX 3aJaHUN COJIEpKaT
OLIHOKH.

«He 3aureno»

Teopernueckoe conepxaHue Kypca OCBOEHO YaCTUYHO, HEOOXOIMMbIEe HAaBBIKU
paboThI He CPOPMHUPOBAHBI WM CHOPMHUPOBAHBI OT/ICNIbHBIE U3 HUX,
OOJIBIIIMHCTBO MPEyCMOTPEHHBIX paboyeill yueOHol nporpamMMoit 3a1aHuil He
BBINOJIHEHO JIM00 BBIMOJIHEHO C IPyObIMU OITMOKaMHU, Ka4eCTBO UX
BBINOJIHEHUS OLIEHEHO YKMCIIOM 0ayIoB, OJIM3KMM K MUHUMYMY.




MartepuaJnsbl 1Jis1 IPOBEICHUSI TEKYIIEro U MPOMeKYTOYHOI0 KOHTPOJIS 3HAHUM CTY/ICeHTOB
BapuaHTbl KOHTPO/IbHBIX PaboT.

3apaHune 1.

OnpeaennTb TUN YpaBHEHWUA Y NPUBECTU €ro K KAHOHUYECKOMY BUAY
aJu, +2u, —3u, +2u, +7u, —3u=0

6) u, —2u,, +u, —3u, +2u, —5u=0

B) 2u, +6u, +8u, +u, +5u, —2u=0

3agaHune 2.

HaiTtn obuiee pelweHne rmnepboa1M4ecKkoro ypaBHeHuUs

a)u, +4u,,—-5u, =0

6) U, +2bu,, +(b*—a’)u, =0
3agaHue 3.

HaiTtu obliee pelieHne napabo/iM4ecKoro ypaBHeHuUs
a)ju, —2u,+u, —u +u, =0
2 —
6) U, +2bu, +bu, +au, —abu, =0
3apaHune 4.

HaliT obLuee peleHne aNAMNTUYECKOTO YPaBHEHUA

aJu, +4u,, +5u, =0
6) U, +2bu,, +(b*+a*)u, =0
3apaHue 5.

PelwnTb Kpaesyto 3agady Aupuxnae ans ypasHeHus Jlannaca B Kpyre

Au=0, 0<r<1

u|_ =sin‘p.
3apgaHue 6.

PelwnTb Kpaesyto 3agavy Aupuxae ans ypasHeHus JSlannaca B LUANHAPE

Au=0, 0<r<l1,0<z<l1

=1-r?,0<r<1

=0

u |



u|_,=00<r<1

u|_,=00<z<1

3apaHue 7.

PewnTb Kpaesyto 3agavy Aunpuxne ana ypasHeHua Jlannaca B wape
Au=0, 0<r<l1

u|_ =3cos* 3.

3apaHue 8.

PewwnTb Kpaesyto 3agavy Aupuxae ana ypaBHeHUA Fenbmrosblia B Kpyre
Au+4u=0, 0<r<1
— qin 3
u|_ =sin"¢
3agaHune 9.

Peluntb Kpaesyto 3agady Aupuxnae ans ypasHeHus FesbmrosibLa B lwape

Au+2u=0,0<r<1
u|_ =3cos’ 9

3apanue 10.

CrpyHa asmnoii | =100, 3akpennenHas Ha koHuax X =0 u X =1, B HauanbHbI MOMEHT OTTAHYTa B
Touke X =50 cm Ha pacctosnme h =2 cm, a 3aTem onyuieHa 6e3 Tonuka. OnpeaennTb Gopmy CTPYHbI
ansa noboro momeHTa Bpemenn 1.

3apaHune 11.
B Haua/IbHbI MOMEHT CTPYHa, 3aKpenneHHas Ha koHuax X =0 u X =1, umena popmy crHyconap
. X o
u = Asin T , NPUYEM CKOPOCTM TOYEK ee BblAn paBHbl HYt0. HanTh dopmy CTPYHbI B MOMEHT BPEMEHM
t.
3apaHune 12.

ou
B HavyanbHbIii momeHT t =0 Toukam npamonmnneiiHoii ctpyHbl 0 < X < | coobLieHa ckopocTb E =1.

HaiiTn dopmy cTpyHbl B MOMeHT Bpemenu t, ecnam koHupl ee X =0 n X =1 3akpenneHbi.

Bonpochbl K 3auyery:



1 KnaccnduKkaums ypaBHeHUn. O6Wwme noHATHA.

JInHeRnHble ogHOpPOAHbIe ypaBHeHMA 1-ro nopaaKa.

Tunbl ypaBHEHW 2-r0 NopAAKa.

Mpeobpa3oBaHue ypaBHEHWU 2-ro nopsaKka. MHBapUAHTHOCTb TMMA YPaBHEHUA.

MpuseaeHue ypaBHEHUA K KAHOHUYECKOMY BUAY.

MoHaTne obuiero peweHus.

OCHOBHble ypaBHEHUA MaTEMATUUYECKOM QUBUKN.

YpaBHeHMe KoebaHUi CTPyHbI.

. YpaBHeHUe KonebaHuii membpaHbl.

10. YpaBHeHWe Hepa3pbIBHOCTU NPU ABUKEHUN KUAKOCTU. YpasHeHue Jlannaca.

11. YpasHeHue nepegaum tenna.

12. MocTaHOBKa 33434 MaTeMaTu4ecKoi pusnku. HayanbHble 1 KpaeBble YCN0BUA.

13. 3aBMCMMOCTb pelleHuA OT npefenbHbIX YCAoBUN. KoppeKTHasa nocTaHoBKa 3agayn Koww.
Mpumep Agamapa.

14. dopmyna Janambepa. HeorpaHMyeHHan CTpyHa.

15. CtpyHa c AByMA 3aKpenieHHbIMM KOHL@MM U ero peleHne metogom danambepa.

16. MepBas KpaeBasn 3aga4a 41 rMnepboIMYECKMX YPaBHEHUN .

17. ConpsxxeHHble guddepeHuymanbHble onepaTopsl.

18. Metopa PumaHa.

19. ®PyHKuMA PUmaHa gnAa conpa)KeHHOro ypaBHeHUA.

20. YpaBHeHMe pacnpocTpaHeHua Tenna. PyHaameHTanbHOE peLleHune.

21. YpaBHeHWe pacnpocTpaHeHma Tenna. PeweHune 3agaum Kowwn.

22. YpasHeHwuA Jlannaca u MNyaccoHa. PyHaameHTanbHoe peweHune. dopmyna MNpuHa.

23. PeweHue 3agaum Aupuxae Ana wapa, NnocTaBleHHON Ans ypaBHeHua MNyaccoHa.

24. YpasHeHue Jlannaca B LMANHAPUYECKMX KOOPAUHATaX. PeweHne 3agaumn mpuxne gna Konbla C
NOCTOAHHbIMM 3HAYEHUAMM UCKOMOM GYHKUMM HA BHYTPEHHEN N BHELLHEN OKPYMKHOCTSAX.

25. PeuweHue ypaBHEHUA KonebaHWii CTPYHbl METOA0M pa3fefieHUs nepeMeHHbIx (metog dypbe).

1aou
26. Metog ®ypbe. Pa3zgeneHve nepemeHHbIx. Pelnerne ypasHeHnsa: AU = ——

aot

CONOU A WNER



