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Mporpammy avcumnnnHbl paspaboTan(a)(n) npodpeccop, a.H. (npodeccop) dayTtos P.3. kadenpa
BbIYUCNUTENBHON MatemMatmkn oTOeneHne NpuknagHom MaTteMaTmkm 1 MHOOPMATUKK |
Rafail. Dautov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHns oucumnnuHbl "MeTon KOHEYHbIX 3NEMEHTOB " SABNSeTCS NoAroToBKa
KBaANMPULMPOBAHHBIX CrieuManicToB B 061acT NPUMEHEHUs MeToAa KOHEYHbIX 3IEMEHTOB A/15
MOOEennpoBaHns nonen pasnnyHon onamnyeckon NpUpPoLbl, ONUCbIBAEMbIX YpaBHEHNSAMU
mMareMaTn4yeckom oUsnKu.

2. MecTo OUCLMMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas gucumunnmnHa BkntodeHa B pasaen " b3.0B.2 MNpodeccrnoHanbHbIA" OCHOBHOM
obpasoBaTtenbHoi nporpammbl 010400.62 MprknanHas MatemaTka n MHopMaTuka n 0THOCKTCS K
omcumnnnHam no Boibopy. OcBanBaeTcs Ha 4 Kypce, 7 CeMecTp.

JaHHas gucumnnmHa OTHOCUTCA K O6U.l,eI'IpOCpeCCI/IOHaﬂbeIM ancunnnnHam.

YnTtaetcsa Ha 4 Kypce B 7 CEMecTpe Ans CTyAeHToB obydatowmxcs no HanpasneHuto "MpuknagHas
maremaTtuka n nHgoopmarmka”.

I/I3yL|eH|/|e OCHOBbIBAETCA Ha pel3y/ibTatax n3y4eHus ancunnimnH "Anre6pa n FGOMeTpI/IFI",

"MatemaTtunyeckuit aHanms", "JononHuTenbHble rnasbl U3NKN".

3. KomneteHuuu obyyatroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/monynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMNEeTeHL N
MK-2 cnocobHocTb NpuobpeTaTb HOBbIE Hay4HbIE W
(NMpodpeccroHanbHble npogoeccmoHanbHble 3HaHNUS, UICNONb3Ya COBPEMEHHbIE
KOMMEeTeHLMN) obpa3zoBaTefibHble Y MHPOPMALMOHHbBIE TEXHONOMUN
NnK-5 CNOCOBHOCTb KPUTMYECKUN NEPEOCMbICNINBATL HAKOMNEHHbIA
(npogpeccuoHanbHble OMbIT, UBMEHATb NPY HEOOXOANUMOCTY BUA, U XapakTep CBOEW
KOMMeTeHUmMN) NpodpeccnoHanbHON [ESA-TENbHOCTU
nK-7 cnocobHocTb cobupaTtb, 0bpabaTbiBaTh M UHTEPNPETUPOBATD
HHbIE CO-BPEMEHHbIX Hay4HbIX U BaHWIA, HE0HX0AMMbI
(MPOCPECCHOHATNBHBIE LaHHble CO-BpeEME ay ccnepnoBaHuii, HeobxoauMble
KOMMETEHLIAN) N5t OPMMPOBAHUS BbIBO-L0B MO COOTBETCTBYIOWMUM Hay4HbIM,
NpodpeccrnoHanbHbIM, CoOLManbHbIM U 3TUYECKUM Npobnemam
CNoCcobHOCTb pelwarb 3aaayv NPOM3BOACTBEHHON U
MnK-9 TEXHONOMMYECKOM AEATENbHOCTU HA NPOCPECCUOHANBHOM
(npogpeccuoHanbHble YPOBHE, BK/toYas: pa3paboTky anroput-MUHECKNX 1
KOMMEeTEHLMN) MPOrpamMMHbIX peLeHniA B 061acT CUCTEMHOMO U NPUKNAAHOro

NPOrpaMMMpoBaHUS

B peaynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXEH 3HaTb:

HaBblKaMW CaMOCTOATENbHOIO aHanm3a un peleHnsa TeopeTnHeCkKunx n npakTn4ecknx 3anad,
CBA3aHHbIX C YNCJIEHHbIM pelWeHneM KpaeBblX 3aaau mMaTeMatn4eckom PU3VKN METOOOM KOHEYHbIX
3NEMEHTOB.
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2. DONIXEH yMeTb:

onpenensitb cnabble peleHns Kpaesblx 3aa4y MaTeMaTniyeckor gon-3Mku ons snaMnTUHeCKmnx
ypaBHEHWIA BTOPOro nopsaka.

3. DONXEH BnaneThb:

HaBblkaMy CaMOCTOATENbHOIoO aHanmaa n peleHnsa TeopeTnyeCcknx n npakTn4ecknx 3anau,
CBS3@HHbIX C YACNEHHbIM peLleHNeM KpaeBblX 3a0a4 MareMaTnyeckom omsnkm MeToa0oM KOHEYHbIX
ANNIEMEHTOB.

cTponTb cxemMbl MK npon3BonbHOro nopsiika TOYHOCTU AN OCHOBHbIX KPaeBblx 3a4ay Ans
SNNUNTUYECKNX YPABHEHMWI BTOPOro nopsaka.

4. CTpyKkTypa 1 cogepxaHvue OUCLUNMUHBI MOAyNs
Obwas Tpya0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopMma NPOMEXYTOYHOIr0 KOHTPONS AMCUUNANHBI 9K3aMeH B 7 CEMECTPE.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOMNycKa K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNIMHE/ MOAYNIO
TemaTnyeckum nnaH oUCUUNMNANHbI/MOAYNA

Buabl n yachbl
Pasgen ayoMTOpHOM paboThbl,
Hepens MX TPYA0EMKOCTb Tekyme coopmMbl
N 'D'"Kn"(")'g;;:;'*b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nek ImI1pal(mtlecl(meJ1a60paTopH|:|e
u 3aHATUA paborbl
Tema 1. BeepeHue B
MEeTo[ KOHEYHbIX
MaLlH
1 3NIEMEHTOB Ha npumepe 7 0 1 0 ggﬂ,:HVleee
" |06bIKHOBEHHOTO
YpaBHEHMS BTOPOro
nopsoka.
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 2. JlnHenHble
ypaBHEHUS C
NONOXNTENbHO
onpeneneHHbIM
onepaTopom B
npocTpaHcTBe
2. MmnbbeprTa. llemma / 0 1 0
Nakca-Mwunbrpama.
OKBMBANEHTHOCTb
3ajaye Ha MYHUMYM
KBaAPaTUYHOrO
doyHKUMoHana.

Tema 3. MeTtopg Putua.
Meton ManepkuHa. JoMallHee
3. [llemma Cea. MeTon 7 0 2 0 3agaHne
"anepkuHa ¢
BO3MYLLEHNSMUA.

Tema 4. OnemeHTbl
TEopUN NPOCTPAHCTB
Cobones.a. JomatiHee
4. [9kBMBaNEHTHbIE 7 0 2 0 3ajaHue
HOpMMpPOBKK. MprMepbI.
Nemma Bpambna-
Mnbbepra.

Tema 5. O606wWeHHblE
peLeHns Kpaesbix
3agay ons
SNNUNTUYECKMX
ypaBHEHWN BTOPOro
nopsaka. Ceoncrea
doopM. KoppekTHOCTb
06006LeHHO 3a8auun.

Tema 6. NHTeprnonsaums nomatuiHee
6. |B Rn . PaspewunmocTb 7 0 2 0 3ajaHve
3apauu.

Tema 7. OnpeneneHve
KOHEYHOro aNneMeHTa.
Kputepun
NPVHAANEXHOCTM
KOHEYHOro aneMeHTa K
knaccy Ck

Tema 8. Onpepnenexve
6a3MCHOro KOHEYHOro
SNneMeHTa. nomaiuHee
8. |MpsiMOyronbHbIN 1 7 0 2 0 3anaHve
TPEeyronbHbIn
narpaHxXeBblil aNeMeHT
cTeneHn m.

JomalHee
3adaHune

KOHTPONbHAas
paboTta

7 0 2 0 JomMalHee
3agaHue

gomauiHee
7 0 2 0 3ajaHune
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Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N 'D'"Kn"(")v;lr;;v;“b'/ Cemectp cemecTpal (B yacax) KOHTpONsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI
Tema 9. HenonHble
9. [1PAMOyronbHbIe 0 5 0 ggg:ﬁ;ee ©
" |InarpaHxesble
9/IEMEHTDI
Tema 10. OpmuToB
KyOuyeckuii anemeHT nomaHee
10.|(OBHOMEDHEIR, 0 2 0 |sanamve
"|OBYMEpPHbIN -
NPAMOYronbHbIA U
TpeyronbHbI)
Tema 11. KoHeuHbI nomailuHee
11.|anemeHT Benna knacca 0 2 0 3ajaHve
C1
Tema 12.
AccounnpoBaHHble
12 [KOHEYHbIE 3NIEMEHTI. 0 5 0 ggz::]::e
"IKpntepumn nx
NPUHAANEXHOCTH
knaccam CO n C1.
Tema 13. PerynspHocTb noMawHee
13 cemeincrsa 0 2 0 3anaHve
‘[accounnpoBaHHbIX
KOHEYHbIX 3/1IEMEHTOB.
Tema 14.
14 AdbPUHHO-3KBUBANEHTHBIE 0 o 0 ggz:;u;:e
‘[eanemMeHTbI.
PerynsapHocTb.
Tema 15.
15 KpvBonuHeriHblie 0 5 0 ggg:ﬁ;eee
‘[enemMeHTbI.
PerynsapHocTb.
Tema 16.
MallH
16 M3onapameTtpnyeckue 0 5 0 ggﬂ:l_meee
‘[eanemMeHTbI.
PerynsapHocTb.
Tema 17. lNpocTtpaHcTBa
KOHEYHbIX 3/1IEMEHTOB.
MalLlH
17 [MprMepbl NpoCTpaHCTB 0 5 0 ggu:Hm:e
‘InarpaHxeBbix u
SPMUTOBbIX 3/IEMEHTOB.
Tema 18.
MalLlH
1g,[ANNpOKCUMALIAS 0 2 0 |anawe
‘InognpoctpaHcTs HK,
k=1,2.
PerncTtpaLmoHHbiii Homep 963016 m 3;?{%’%‘;%‘:{%%2
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Mporpamma gucumnnuHbl "MeTon KoHeuHbIx anemMeHToB"; 010400.62 MNpuknanHaa Matemartumka u nHcpopmartmka; npodeccop, 4.H.
(npodpeccop) Odaytos P.3.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA pa60Tu

19.

Tema 19. OueHka
MOrpewHoCcT
NHTEePNoNsauMmn Ha
6a3nCHOM 3aneMeHTe.
OueHka norpewHocTm
NHTEepnonsauun ons
aPPUHHbBIX 3NEMEHTOB.

KOHTPONbHas
paboTta
nomalHee
3ajaHve

20.

Tema 20. Ouenka
MorpewHoCcTn
WHTepnonaumm ons
KPUBONNHENHbIX U
n3onapameTpruyecKmx
SN1EMEHTOB.

JomMallHee
3agaHune

21

Tema 21. MK3 ans
ypaBHEHUI: B
MHOTOYrONbHbIX
obnactsax adpuHHbIE
3NeMeHTbI; B 06nacTax ¢

’ KyCOHHO-Fﬂa,EI,KOVI

rpaHuuen
KPUBONNHEWHbIE
anemeHTbl. OueHKN
TOYHOCTW.

JomallHee
3adaHune

22

Tema 22. MK3 gns
3apayv Oupuxne B
obnactu ¢
KYCOYHO-rnaakom

‘IrpaHuLen,

naonapameTtpuyeckme
anemeHTbl. OueHku
TOYHOCTMW.

JomMallHee
3agaHune

23.

Tema 23. MK3 ¢
4YMCNEHHbIM
NHTErPUPOBAHUEM.
Mpumepbl
KBaL4paTypHbIX oopmyn
NS TPEYroNbHbIX 1
NPSMOYrONbHbIX
9NEMEHTOB.
PaspewnMocTb, oueHka
TOYHOCTW.

JomallHee
3adaHune

24.

Tema 24. dopma
OaHHbIX Ons
npencrasneHms
TpuaHrynauum 8 9BM.

JomMallHee
3agaHune

KETPOHHBH
EEPCHTET

AHATTAMECKAR CrCTEMA KPY
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Bugbl n yachbl
Pasgen ayauTopHon paboTbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA paﬁoTbI
Tema 25. Anroputm
cbopku cuctembl MKD
o KOHTpONbHas
(ns oAHOPOOHOM pa6oaa
3ajayn HenmaHa).
25. 7 2 mMauH
S MNpumep ona oneparopa 0 0 ggu:Hm:e
JNTannaca v NUHEenHbIX
TPEeYronbHbIX
9/1IEMEHTOB.
Tema 26. YyeT rnaBHbIX nomalHee
26.|n eCTeCTBEHHbIX 7 0 2 0 3apnaHue
KpaeBbIX YCNOBUIA.
Tema 27. Cnocob
BblYUCNIEHNS NOKANTbHOMN
MaLH
7 [MaTPULIbI XECTKOCTY 1 v 0 > 0 ggu:Hmeee
‘InokanbHOro sekTopa
CUN ONns 3NEMEHTOB
pasnuyHoro Tuna.
Tema 28. Metoapl
peweHns CNCTeM
o nomatwHee
og |YPaBHEHWIA: MPAMbIE 1 v 0 5 0 sananme
‘InTepaumoHHble MeToabl
ONS paspexeHHbIX
CUCTEM.
Tema . Itorosas v 0 0 0 9K3aMmeH
doopma KOHTpoOns
Ntoro 0 54 0

4.2 CopepxaHvue oUCLUMNUHbBI

Tema 1. BBepeHue B MeTOA, KOHEYHbIX 3/IEMEHTOB Ha NpUMepe 06bIKHOBEHHOIO ypaBHEHUS!
BTOpPOro nopsaka.

npakrTudeckoe 3aHsitne (1 yaca(os)):

BBeLeHve B METO KOHEYHbIX 3NIEMEHTOB Ha NpUMepe 0ObIKHOBEHHOIO YPaBHEHUS BTOPOrO
nopsaka. ®opmmposaHue cuctembl MK, oueHka TO4HOCTM MeToaa

Tema 2. JInHelHble ypaBHEHUS C NOMOXMUTENIbHO OrnpeaeneHHbIM OnepaTtopom B NPOCTPaHCTBE
Munbbepra. Jlemma Jlakca-Munbrpama. SKBUBaNEHTHOCTb 3a4a4e Ha MUHMMYM KBaapaTU4HOro
oyHKUMOHana.

npaktnyeckoe 3aHsitne (1 4aca(os)):

JNnHeHble ypaBHEHUS C NONOXUTENbHO ONpeaeNieHHbIM orepaTopoM B npoctpaHcTee MnbbepTa.
Nemma Jlakca-Munbrpama. OKBMBANEHTHOCTb 3a4a4€ Ha MUHUMYM KBaApaTUYHOMO (PyHKLUMOHAnNa.
[MpuMepbl 3apay, nccnenoBaHne CBOMCTB ONepaTopoB, NpUMeHeHe nemmbl Jlakca-Munbrpama ong
nccnenoBaHns paspewnMocTi aTuxX 3anay.

Tema 3. Meton Putua. Meton ManepkuHa. Jlemma Cea. Meton ManepkuHa ¢ BO3MYLL,EHUSAMM.
npakTnyeckoe 3aHsitne (2 4aca(os)):

Meton Putua. Meton NanepkuHa. Jlemma Cea. Meton ["anepkuHa ¢ Bo3myueHusmu. CtTpykTypa
cucTeMbl anrebpanyeckux ypaBHeHuin. basmcol ¢ nokanbHbIM HOCUTENEM, PA3PEXEHHbBIE CUCTEMBI
anrebpanyeckmx ypaBHEHUIA.

Tema 4. AneMeHTbI Teopum NpocTpaHcTB Cobonesa. KBUBaANEHTHbIE HOPMUPOBKU. MpUMepbl.
Nemma Bpam6bna- MMnbbepra.

KETPOHHBH
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npaKkTudeckoe 3aHsitne (2 yaca(os)):

OneMeHTbl Teopun NpocTpaHcTB Cobonesa. OKBMBANEHTHbIE HOPMUPOBKM 3TUX MPOCTPAHCTB.
Mpumepbl 3KBMBANEHTHbBIX HOPM B NpocTpaHcTBax Cobonesa NepBoro 1 BTOPOro nopsiakos.
JokasatenbctBo nemmbl Bpambna- MNMnbbepTa. HepaBeHcTBa ®puapuxca, lNyaHkape.

Tema 5. 0606LLeHHbIE peLLeHUs KpaeBblX 3aaay st AVIMNTUYECKNX YpaBHEHUIA BTOPOro
nopsiaka. Ceonctea oopMm. KoppekTHOCTb 06006LL,eHHOW 3aauu.

npaktnyeckoe 3aHsitne (2 4aca(os)):

O600LeHHblE peleHns KpaeBbix 3a4a4 Ans sannMnTUYeCKUX ypaBHEHNI A BTOPOro nopsiaka.
WNccnenoBaHme cBoicTBa hopM, onpeaensitowmx 06obueHHoe pelweHune. CywecTBoBaHne
0606weHHOro pelweHuns. KoppekTHOCTb 0600LWeHHO 3anayn.

Tema 6. UHTepnonsauus B Rn . PazpelummocTb 3apaym.
npakTnyeckoe 3aHsitne (2 4aca(os)):

3anava nHTEepnondaunn B B OQHOMEPHOM U MHOIOMEPHOM Ccny4asX. Pa3peLUVIMOCTb 3a0a4qyn
nHTEpnoONAUnNn. an/IMepr 3anayd nHTepnonaumnm Ha 6a3ncHom TPEeyronbHMKE N Keaapare.

Tema 7. OnpeneneHne KOHEYHOro anemeHTa. Kputepmm npmHapneXxXHoCTn KOHEYHOoro
anemeHTa K knaccy Ck

npakTnyeckoe 3aHsitne (2 4aca(os)):

OnpepneneHne KOHEYHOro 3NIeMeHTa Kak TPOoinku. Mprmepbl KOHEYHbIX 3n1eMeHToB. Kputepum
NPUHALNEXHOCTN KOHEYHOro anemMeHTa K knaccy Ck. MpumMepbl KOHEYHbIX aneMeHToB knaccoB CO u
C1.

Tema 8. OnpeneneHne 6a3anCHOro KOHEYHOro anieMeHTa. MpPAMoYronbHbIN U TPEyronbHbIN
narpaHXeBbi/ 3/IeMEHT CTeneHu m.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

OnpeneneHne 6a3nMcHOro KOHeYHoro anemeHTa. OQHOMEpPHbI, ABYMEPHbBIE NMPSMOYTONbHbIA 1
TPEYroNbHbIA NarpaH>XeBsbli 31IEMEHT CTENEHN M.

Tema 9. HenonHble NpsAMOYrosibHblE NarpaHXesBble 3/IeMeHTbI
npaKkTudeckoe 3aHsitne (2 yaca(os)):

HenonHble NpPAMOYronbHblEe NarpaH>Xeeble 3N1IEMEHTDI. HenonHbin KBaﬂ,paTVILIHbIIZ SNIEMEHT. AﬂFOpVITM
onpegeneHnd npon3BosibHOro HeENO/HOro aieMeHTa. CI/IMMeTpI/I‘-IHbIe HEeMNoO/NHbIE 3JIEMEHTDI.

Tema 10. OpMUTOB KyOUYECKUI 3N1EMEHT (OAHOMEPHDbIN, OBYMEPHbIN - MPAMOYrO/bHbIA U
TPeyronbHbIN)

npaktnyeckoe 3aHsitne (2 4aca(os)):

OnpegneneHne SpmMuToBa Kybrnyeckoro KOHeYHOro anemenTa. MNprmMepbl 0AHOMEPHbIX 3/IEMEHTOB.
MpuMepbl ABYMEPHOro NPsIMOYrofbHOr0 DPMUTOBA SNEMEHTA. TpeyrofibHble 3PMUTOBbLI ANIEMEHTHI.

Tema 11. KoHeuHbI 2nemeHT Benna knacca C1
npaKkTudeckoe 3aHsitne (2 yaca(os)):

OnpenenexHne koHeyHoro anemeHTa benna knacca C1. [lokazaTenbCTBO YHMPA3PELWMOCTH.
Onpegnenexve cteneHel cBoboabl KOHEYHOrO 3NeMeHTa.

Tema 12. AccoummpoBaHHblie KOHEeYHble 3N1eMeHTbl. KpuTepumn nx npnHaaneXxHocTn Knaccam
CO n C1.

npaktnyeckoe 3aHsitne (2 4aca(os)):

AccounnpoBaHHble KOHeYHble aneMeHTbl. Kputepumn npuHaonexHoCcT acCoLUUNPOBAHHBIX KOHEYHbIX
anemeHTOoB K knaccam CO n C1. Nprmepbl aCCOLMUPOBAHHBIX 3NIEMEHTOB B OLLHOMEPHOM
LBYMEPHOM Chny4asix.

Tema 13. PerynsipHOCTb CEMENCTBA aCCOLMMPOBAHHbIX KOHEYHbIX 3/1IEMEHTOB.
npakTnyeckoe 3aHsitne (2 4aca(os)):

OnpepneneHne perynsipHOCTV CeMencTBa acCoLMMPOBaHHbBIX KOHEYHbIX 3NeMEHTOB. PerynsapHocTb
ceMeicTBa TPeyrofbHbIX KOHEYHbIX 9NEeMEHTOB. PerynsapHocTb ceMelicTBa NPSIMOYrosibHbIX KOHEYHbIX
3N1EMEHTOB.

Tema 14. AdopnHHO-3KBUBaANEHTHbIE 3N1eMeHTbl. PerynspHocCTb.
npakTnyeckoe 3aHsitne (2 4aca(os)):
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AdpdpurHHO-3KBUBANEHTHbIE 3N1eMeHTbI. PerynapHocTb. PerynspHocTb TpuaHrynauumn. Kputepum
perynspHoCTM cemencTaa apPUHHO-3KBUBANIEHTHbIX 3/IEMEHTOB.

Tema 15. KpuBonuHenHble anemMeHTbl. PerynsipHOCTb.
npakTudeckoe 3aHsitne (2 yaca(os)):

KpuBonuHeiiHble anemeHTbl. PerynsipHocTb. Kputepum perynsapHoCT CEMENCTBa KPUBOMMHERHBIX
9N1EMEHTOB.

Tema 16. U3onapaMeTpuyeckue aneMeHTbl. PerynsipHocCTb.
npaktnyeckoe 3aHsitne (2 4aca(os)):

M3onapameTtpuyeckue aneMeHTbl. PerynapHocTb. Kputepum perynsapHocTn ceMencTea
n3onapameTpuyecknx afeMeHToB.

Tema 17. NMpocTpaHCcTBa KOHEYHbIX 3/1IeMeHTOB. [TprMMepbl NPOCTPaHCTB NarpaHXeBbIX U
3PMUTOBbIX 3/IEMEHTOB.

npakTnyeckoe 3aHsitne (2 4aca(os)):

MpocTpaHcTBa KOHEYHbIX 3N1EMEHTOB. [prMepbl NPOCTPAHCTB NarpPaHXeBbiX U 3PMUTOBbBIX
3/1EMEHTOB.

Tema 18. Annpokcumaumnsa nognpoctpaHcTs Hk, k=1,2.
npakTnyeckoe 3aHsitne (2 4aca(os)):

Annpokcumaums nognpoctpaHcT Hk, k=1,2 Ha ocHoBe JlarpaHXeBbiX 1 SPMUTOBbLIX KOHEYHbIX
3NEMEHTOB. Y4eT KpaeBblX YCNOBUIA.

Tema 19. OueHKa NOrpeLHOCTN NHTePNonsLun Ha 6a3ucHoMm anemeHTe. OueHKa
NOrpeLLUHOCTU MHTepnonauumn ans adpPUHHbLIX 3N1EMEHTOB.

npaktnyeckoe 3aHsitne (2 4aca(os)):

OueHka NorpewHoCT UHTEPNonsumMmn Ha 6a3nMcHOM aneMeHTe. 3aMeHa NepeMeHHbIX B HOpMax
npocTpaHcTBa Cobonesa. OueHka NOrpewHoCT NHTEPNONSUUN s adpdOUHHbIX 3/IEMEHTOB.
PaccMoTpeHue KOHKpEeTHbIX NPUMEPOB.

Tema 20. OueHKa NnorpeLwHOCTU UHTEPNONALUM ONSA KPMBOIMHENHbIX 1 U3onapameTpuyeckmx
3/1eMEeHTOB.

npakTudeckoe 3aHsitne (2 yaca(os)):

OueHka norpewHoCTn nHTepnonaumnn Ha 6a3ucHom anemeHTe. OueHka norpewHoCTn NHTepnonaumnn
Ons KpMBOHMHeVIHbIX n n3onapameTpunyecknx anemMeHTOoB. PaCCMOTpeHI/Ie KOHKPETHbIX MPUMEpPOB.

Tema 21. MK3 ansi ypaBHEHUI: B MHOTOYrosbHbIX o6nactsax acpdouHHbIE 3N1eMEHTbI; B
obnacTax ¢ KyCOYHO-INaaKowu rpaHuLLEN KPUBONIMHENHDbIE 3N1eMeHTbl. OLLeHKU TOYHOCTM.
npakTnyeckoe 3aHsitne (2 4aca(os)):

MeTon KOHEYHbIX 3/IEMEHTOB A1 yPAaBHEHWU B MHOFOYrofibHbIX 061acTsXx Ha OCHOBE adpdPUHHbIX
anemeHToB. MK3 onsi ypaBHeHMWin B 06n1acTsax ¢ KyCOYHO-MNaakoi rpaHnLein Ha OcCHoBe
KPVBONMUHENHbIX KOHEYHbIX 9neMeHTOB. OLEHKM TOYHOCTU PELleHns cooTBETCTBYOWMX cxem MK3.

Tema 22. MK3 ans 3apaum Odupuxne B 0651acTy ¢ KyCOYHO-rNaaKon rpaHuLen,
n3onapameTpuyeckme anemeHTbl. OLLEeHKM TOYHOCTW.

npakTudeckoe 3aHsitne (2 yaca(os)):

MK3 nns 3apaum Oupuxne B 06nactu ¢ KYCOYHO-rNaAKoi rpaHuuein Ha OCHoBe
n3onapameTprnyeCckmnX KOHEYHbIX 91eMeHTOB. [MprnmMepbl cxeM. OLEeHKM TOYHOCTU peweHuns
cooTtBeTcTBylOWMX cxem MK3.

Tema 23. MK3 ¢ uucneHHbIM MHTErpuposaHueMm. lNMpumepbl KBagpatypHbix hopmyn ans
TPeYyrosibHbIX U NPSAMOYroO/ibHbIX 3/IeMEeHTOB. Pa3peluinMocCTb, OL,eHKa TOYHOCTM.

npaktnyeckoe 3aHsitne (2 4aca(os)):

KBagpatypHble popMynbl 4515 BbIYUCNEHUS MHTErPanoB No TPEeyrofbHON U YeTbIPEXYrONbHOW
obnactn. Onpenenerne cxem MKS ¢ yncneHHblM nHTErpmpoBaHmem. NprmMepbl KBaopaTypHbIX
doopMyn Ans TPeyrosibHbIX Y MPSIMOYrOfbHbIX 3/1EMEHTOB. PaspelunMocTb cxeM, NosyYeHne OLeHKoK
TOYHOCTMW.

Tema 24. dopMa paHHbIX ONs NpeacrasneHus Tpuadrynsumm 8 3BM.
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npaKkTudeckoe 3aHsitne (2 yaca(os)):

dopma faHHbIX 4ns NpeacTaBneHuns TpuaHrynsuum 8 9BM. Matpuua CBS3HOCTU 9NEMEHTOB.
Cnocobbl XpaHeHNs pa3peXeHHbIX MaTpuL,.

Tema 25. Anroputm c6opku cuctembl MK3 (ons ogHopoaHoun 3apgaun Henmana). Mpumep ons
oneparopa Jlannaca u NMHENHbIX TPEYroNbHbIX 3/IEMEHTOB.

npaktnyeckoe 3aHsitne (2 4aca(os)):

AnropuTm cbopkm cuctembl MKO B cnyyae ogHopooHoi 3agayn HeimaHa. BelumcneHme matpuupi
XXEeCTKOCTU Ha npuMepe oneparopa Jlannaca v NMHenHbIX TPEYronbHbIX 37IEMEHTOB.
BapuvueHTpuyeckme koopamHarbl. BeluncneHve rpagueHTa 6a3ucHbiX qyHKLNINA.

Tema 26. YueT rnaBHbIX N €CTECTBEHHbIX KpaeBbiX YC/IOBUNA.
npakTnyeckoe 3aHsitne (2 4aca(os)):

Y4eT rnaBHbIX U €CTECTBEHHbIX KPAeBbIX YCNoBuiA B anroputme cbopku cnctembl MK3. AnropuTmbl
nporpammHas peanusauuns Ha npuMmepe NNHENHbIX SNEMEHTOB.

Tema 27. Cnoco6 BbIUMCNEHUS NOKaNbHOW MaTPULLbl XECTKOCTU U JIOKanbHOro BeKTopa cun
ANS 3/1IeMEeHTOB Pa3fIMYHOro Tuna.

npakTnyeckoe 3aHsitne (2 4aca(os)):

JlokanbHas MaTpumua XeCTKOCTW. Cnocob Bbl4MCNEHNS NOKANbHOM MaTpuubl XeCTKOCTN U
noKaJjibHOro BeKtopa cun ans saneMeHToB pa3/inyHoro tuna. PaCCMOTpeHVIe KOHKpPEeTHbIX MpnMepoOB.

Tema 28. MeToAbl peLeHUst CUCTEM YPaBHEHUI: NpsiMbie U UTepaluoHHble MeToabl NN
pa3peXxeHHbIX CUCTEM.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

O630p METOAOB PEWEHNS CUCTEM NIMHENHBIX anrebpanyecknx ypaBHeHWit. [Npsmble v
NTEePaLNOHHbIE METOAbI AN1S1 PELEHNS Pa3pPeXEeHHbIX cUcTeM anrebpanyecknx ypaBHeHuin. Metoapbl
"aycca u conpsiXeHHbIX rpaaneHTOoB.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Bupbl
Hepnensa | camoctositennbHon [TpyAnoOeMKOCTb
cemecTpal pabortbl (B yacax)

CTYAEHTOB

dopMbl KOHTpONS
caMoCTosTeNIbHOM
paboTbl

N Pasnen

LMCLMNNNHBI CemecTp

Tema 1. BBegeHue B
METO KOHEYHbIX
1 |PnemeHToB Ha npumepe v JomawHsas 1 JomawHss
" |0ObIKHOBEHHOI0 paboTta paboTta
YpaBHEHNS BTOPOro
nopsaka.
Tema 2. JlnHenHble
YpaBHEHUS C
NMONOXMNTENbHO
onpeneneHHbIM
onepaTtopoM B
» [MPOCTpaHCTBe v JomawHss 1 JomawHsas
" [FmnbbepTa. Nemma paboTa paboTa
JTakca-Munbrpama.
OKBMBANIEHTHOCTb
3afaye Ha MYHUMYM
KBaOpaTnU4HOro
doyHKUMOHana.

Tema 3. Meton Putua.
MeTtog ManepkuHa.

3. [llemma Cea. MeTon
["anepkuHa c
BO3MYLLEHNSMNA.

JomaluHas JomaluHas
7 2
pabota pabota
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Buabl
N Pasnen Cemectp Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
Tema 4. OSneMeHTbl
Teopun NPOCTPaHCTB
Cobonesa.

4. |OKBMBANEHTHbIE 7 'D'O6MamHm 2 'D'O6MaLUHm
HOpMUpOBKK. [pumeps. paboTta pabota
Nemma bpambna-

Mnbbepra.

Tema 5. O606LIeHHble

PELEeHNs KpaeBbIX 5:6"';”;””9 1 g%”;ﬁ“m
3ajay ans

5_[21mnTAYecKunX -
ypaBHEHUN BTOPOro NOAroToBKa K
nopsaka. CeoiicTea KOHﬂTpOHbHOﬁ 1 KOHTPONbHAas
cbopM. KoppekTHOCTb pabote pabota
0606LWeHHON 3aaa4n.

Tema 6. NHTeprnonsaums
6. |8 Rn . PaspewunmocTb 7 €§6MoaTL;Hm 2 'g';éMoiL;Hm
3agayw.
Tema 7. Onpepnenexune
KOHEYHOro anemeHTa.
7 Kputepun v JomawHnss > JomawHnsas
" [NpUHaZnexHocTn pabota paboTta
KOHEYHOro anemMeHTa K
knaccy Ck
Tema 8. OnpeneneHve
6a3nCHOro KOHeYHoOro
anemeHTa.

8. [MpsmMoyronbHbIA K 7 'g';éMoiL;Hm 2 'g':éMoiL;Hm
TPEYronbHbIi
narpaHxesbliA 3N1EMeHT
cTeneHu m.

Tema 9. HenonHble
9 NPSAMOYrofbHbIE v JomawHnsas > JomauwHnsas
" lnarpaHxeBble paboTa paboTa
9NEMEHTbI
Tema 10. SpmuTOB
Kybnyeckunii aneMeHT
10 (oBHOMEpPHbIN, v JomawHsas 5 JomawHsas
| LBYMEPHbIIA - paboTa pabota
NPAMOYronbHbIN U
TPEeYronbHbIiA)
Tema 11. KoHeYHbIN
JomawHss JomawHss
11. %ﬂemem Benna knacca 7 oabota 2 oabora
Tema 12.
AccouunmnpoBaHHble
{2 [KOHEUHbIE BNeMeHTbI. v JomawHnsas 5 JomawHnas
"IKputepum nx pabota pabota
NPUHALNEXHOCTN
knaccam CO n C1.
PervncrpaumnoHHblii Homep 963016 DAEKTPOHHEH
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Bupbl
N Pasnen Cemectp Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
Tema 13. PerynsapHocTb
13 ceMeincTea v JomawHnsas 5 JomawHnas
‘laccoumMmpoBaHHbIX paboTta paboTta
KOHEYHbIX 3N1EMEHTOB.
Tema 14.
14 APJPUHHO-9KBUBANEHTHBIE v JomalHas 5 JomalwHas
‘[anemMeHTbI. paboTta paboTta
PerynapHocTb.
Tema 15.
15 KpveonunHenHble v JomawHnsas 5 JomawHnas
‘lanemMeHTbl. paboTta paboTta
PerynspHocTb.
Tema 16.
16.[/130napameTpudeckne v HomawHss > LomawHss
‘laneMeHTbl. paboTa paboTa
PerynsapHocTb.
Tema 17. NpocTtpaHcTBa
KOHEYHbIX 3N1EMEHTOB.
17 [[lP¥MEpbI NpoCTpaHCTB v HomawHss 5 HomawHss
‘InarpaHXeBbIX 1 paboTta paboTta
SPMUTOBbIX 9N1IEMEHTOB.
Tema 18.
18 Annpokcumauus v JomawHss > JomawHss
‘InoanpocTpaHcTe Hk, pabota pabota
k=1,2.
Tewma 19. OueHka JomawHnsas 1 JomauwHnsas
MOrPELIHOCTY pabota pa6oTa
NHTEPNONALUN Ha
19.|6a31CHOM aneMeHTe. 7
OueHka norpewHocTn :gﬂggﬁiﬁ%; 1 KOHTPONbHas
NHTepnonsauun ans pabote paboTta
aPPUHHbBIX 3NEMEHTOB.
Tema 20. OueHka
NMorpewHocTn
20 WHTepnonsauum ons v JomawHnsas 5 JomawHnsas
"IKPUBONUHENHBIX U paboTa pabota
n3onapameTpu4ecKkmx
SNIEMEHTOB.
Tema 21. MK3 ons
ypaBHEHWIA: B
MHOMOYrofIbHbIX
obnactsix adpUHHbIE
51 [P1EMEHTbI; B obnactax c v JomawHas 5 JomawHsas
"IKyCOYHO-rna Ko paboTta paboTta
rpaHuuen
KPBONNHEWHbIE
aneMeHTbl. OueHkun
TOYHOCTW.
PerncTpaumnoHHbli Homep 963016 OBAEKTPOHHEH
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Buabl
N Pasnen Cemectp Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl cemecTpa paborthbl (B yacax) 6
CTYyAOEeHTOB paoboTb!
Tema 22. MK3 ans
3amayn Oupuxne B
obnactn c
50 KyCOYHO-rnaakom v JomawHsas > JomawHsas
‘IrpaHuuen, paboTta paboTta
naonapameTpuyeckme
anemeHTbl. OueHku
TOYHOCTMW.
Tema 23. MK3 ¢
4YNCNEHHbIM
WHTErpupOBaHNEM.
Mprmepsbl
o3 [KBaAPATYPHbIX coopmyn v JomawHss 5 JomawHss
"|ANS TPeYronbHbIX 1 paboTa pabota
NPSAMOYTONbHbIX
9NEMEHTOB.
PaspewmnmMocTb, oueHka
TOYHOCTMW.
Tema 24. ®opma
o4 |BAHHDBIX AN v JomawHnsas 5 JomawHnas
‘InpencTaBneHns paboTta paboTta
TpuaHrynauum 8 9BM.
Tema 25. AnropuTtm
cbopkm cuctembl MKS HoMawHsis 1 HomawHss
(15 OAHOPOHOIA paboTta paboTta
o5 [33Aa4M HenmaHa). -
'(Mpumep nns onepartopa NOAroTOBKA K
Jlannaca v NUHenHbIX KOHTPOSIbHOM 1 KOHTpO/bHas
TPEYronbHbIX pabote paboTta
SNEMEHTOB.
Tema 26. YyeT rnaBHbIX
26.|1 eCTEeCTBEHHbIX 7 'g'géMoiL;Hm 2 'g':éMoiL;Hm
KpaeBbIX YCNOBUIA.
Tema 27. Cnocob
Bbl4MCNEHNSA NOKaNbHOMN
57 [MaTPVLIbI XECTKOCTN U v JomawHnsas > JomauwHnsas
‘InoKanbHOro BekTopa paboTa paboTa
CUN Ons SNeMeHTOB
pas3nnMYyHOro Tuna.
Tema 28. MeToapl
peweHns CUCTeM
o8 YPaBHEHWIA: NPSMbIE Y v JomawHsas 5 JomawHsas
‘IMTepaunoHHbIe MeToabl paboTta paboTta
ONs paspexXeHHbIX
CUCTEM.
NToro 54

5. O6pa3oBatenbHbie TEXHONOrMW, BK/IIOYasi MHTePaKTUBHble (hopMbl 06yYeHuUst
Oby4eHne npoucxoamT B oopMe NPaKTUYECKUX 3aHSATUIA, @ TakXXe CaMOoCTOSITENbHON paboThl

CTYOEHTOB.
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TeopeTnyeckuin Matepman nanaraetcst Ha 3aHaTusAX. [pruyeM KOHCNEKT NekuniA, KOTopbI ocTaeTcs
y CTy[leHTa He MOXET 3aMeHUTb y4ebHKK. Ero uenb - oopMynnpoBka OCHOBHbIX YTBEPXAEHWIA 1
onpeaeneHuii. Mpocnywas Nekumto, None3Ho 03HaKOMUTLCS ¢ 6onee NOAPOOHLIM N3NOXEHNEM
matepuana B y4ebHuke. CnmMcok nutepatypbl pa3aeneH Ha ABe KaTeropun: HeobxoanMblin ons
claym aKk3aMeHa MUHMMYM 1 OOMONHUTENBbHAS NUTepaTypa.

CamocTosTenbHas paboTta npennonaraeT BbiNofHEHWE OoMalWHUX paboT. MpakTuieckme 3anaHus,
BbIMONIHEHHbIE B ayAMTOPWMW, MPedHa3Ha4YeHbl ANs ykasaHus obWwmnx MeToA0B peleHns 3aaay
onpeneneHHoro Tuna. 3akpenuTb HaBbIKM MOXHO NULb B PE3yNbTate CaMoCTOSITENbHON paboThbl.

Kpome Toro, camocrositenbHas pabota BKIO4aeT NOAroTOBKY K ak3aMeHy. [pun noarotoBke K coade
aKk3ameHa BeCb 06 beM paboTbl PEKOMEHIYETCS pacnpenensiTb PABHOMEPHO MO OHSAM, OTBEAEHHbIM
L5 MOArOTOBKM K 9K3aMEHY, KOHTPONMPOBATb KaXablil AeHb BbINONHEHNS paboThl. Jlydwe, ecnu
MOXHO NEepPEeBbINONAHWTL NnaH. Toraa Bcerna 6ynet pe3eps BPEMEHM.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCcTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboTbl CTYAEHTOB

Tema 1. BBeneHne B MeTon, KOHEYHbIX 3/IEMEHTOB Ha npumepe 0ObIKHOBEHHOIO YpaBHEHUSA
BTOPOro nopsigokKa.

JomauwHsa paboTa , npMMepHbIe BOMPOCH!:

dopMbl 3anncK NMHERHBIX 0ObIKHOBEHHbBIX ANMIGEPEHUMANbHbIX YPaBHEHW BTOPOro nopsiaka. Buabl
1 oOpMbl 3anucK Kpaesblix ycnosuid. MNpocTteiwas cxema MK3 ons nepsoii KpaeBoi 3ana4yun ans
OLY BToporo nopsiaka.

Tema 2. JIuHenHble ypaBHEHUSA C NMONMOXUTENIbHO onpenesieHHbIM OneparopoM B MPOCTpaHCTBe
Mnb6epTa. Jlemma Jlakca-Munbrpama. 9KBMBaIEHTHOCTb 3a4a4ye Ha MMHMMYM KBapaTU4HOro
oyHKUUOHanNa.

JomalwHss pabota , NpyMepHbIe BONPOCHI:

Onpegnenexne npoctpaHcTea MmnbbepTa. OnpeneneHne NMHERHbIX 1 BUNUHENRHBIX COOPM 1 UX
HenpepblBHOCTU. PopMmynnpoBka nemmbl Jlakca-Munbrpama.

Tema 3. Meton Putua. Metopn, NanepkuHa. llemma Cea. Metopn NanepkuHa ¢ BO3MYLLLEHUSIMM.
JomawHsia paboTa , npMMepHbIe BOMPOChH!:

Onpegnenexve metona Putua. OnpeneneHne metona ManepkuHa. MNMpumMepbl KOHEYHOMEPHbIX
NPOCTPAHCTB 1 BbIGOP 6a3MCHBIX CPYHKLNIA B HUX.

Tema 4. dnemeHTbl TeOpUM NpocTpaHcTB CoboneBa. KBMBaNeHTHbIe HOPMUPOBKU. MpuMmepbl.
Nemma Bpamb6na- MMnb6epra.

JomalHsis paboTa , NpyMepHble BONPOCHI:

OnpeneneHune npoctpaHcTe Cobonesa. MpocTtpaHcTeo H1. MprMepbl aKBUBANEHTHbIX HOPM B H1.
dopmynuposka nemmbl Bpambna- MNnbbepTa.

Tema 5. O606LLeHHbIE pELLEHUS KpaeBblX 3aAay Ans A/VIMNTUYECKNX YPaBHEHMA BTOPOro
nopsiaka. Ceoncrea oopm. KoppekTHOCTb 06006LL,eHHOW 3aaauu.

JomauwHsia paboTa , npMMepHbIe BOMPOChHI:

OnpepneneHne 0606weHHOro pelweHns 3agayn Oupuxne ons ypasHeHus MNyaccoHa. Onpenenexve
0606LeHHOro peweHns 3anadun HelimaHa ons ypaBHeHms [yaccoHa.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

JlokazaTb OrpaHN4YeHHOCTb 3a4aHHON NTIMHENHON 1 BUNUHENHON dhopMmbl. [JokasaTb KOSPLMTUBHOCTb
3a4aHHo bununHeHon goopMbl. [lokasatb 0606WeHHYO pa3pewmMoCTb 3aAaHHON KpaeBor 3aaaydn.

Tema 6. UHTeprionsiums B Rn . PazpewumMocTtb 3agaum.
JomawHsa paboTa , npMMepHbIe BOMPOCHI:

JlokasaTb OrpaHN4eHHOCTb 3a4aHHON NMHENHON 1 BunHenHon popmbl. [lokaszatb KOSPUMTUBHOCTb
3a[aHHON BunnHenHo goopmbl. Jlokasatb 0600LWEHHYI0 Pa3pewmnmMoCcTb 3aJaHHOM KpaeBor 3a4aqn.
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Tema 7. OnpegneneHne KOHeUHOro aneMeHTa. Kpurepum npuHaaneXHocT KOHEYHOro
anemeHTa K knaccy Ck

JomalHsis paboTa , NpyMepHble BONPOCHI:
YkasaTb KOHEYHble 9NEMEHTbI U3 3aaaHHOro Habopa 1 o6ocHoBaTh BLIOOP.

Tema 8. OnpeneneHne 6a3MCHOro KOHEYHOro aieMeHTa. MpPAMOYronbHbIN U TPEYronbHbIN
narpaHXeBbly 3/IEMEHT CTENeHu m.

LomalHsas pabota , npuMepHble BONPOCHI:

MonyunTb SBHbIE YOPMYNbl AN 6a3MCHBIX PYHKLUWIA @) NTMHENHOro 6) KBaApaTUYHOro TPEYronbHOro
anemeHTa. MNonyuntb sBHbIE hopMynbl Ans 6a3UCHbBIX YHKUMIA @) BunnHeliHoro 6) GukBaapaTUYHOro
NPSAMOYrONbHOrO 3NEMEHTA.

Tema 9. HenonHble NPAMOYronbHble narpaHXeBble 3/IEMEHTbI
LomalwHsas pabota , npuMepHble BONPOCHI:

Mony4nTb SiBHbIE POPMY/IbI ANS 6a3UCHBIX (PYHKLIMA KBAAPATUYHOTO HEMOMHOTO NMPSAMOYTOMIbHOrO
anemeHTa.

Tema 10. OpMUTOB KyOUYECKUI 3NEMEHT (OAHOMEPHDbIN, BYMEPHbIN - MPSAMOYrO/IbHbIA U
TPeyrosibHbiN)

JomauwHsis paboTa , npMMepHbIe BOMpPOCh!:

MonyunTb SBHbIE POPMYNbl Anst 6a3MCHbBIX YHKUMIA DpMUTOBa KyOMYECKOro anemMeHTa ans a)
0OHOMEPHOro aNneMeHTa; 6) Ans NPSAMOYroNbHOro SNeEMeHTA.

Tema 11. KoHeuHbI anemeHT Benna knacca C1
LomawHsas pabota , npuMepHble BONPOCHI:
MonyunTb sBHblE OopMynbl Ans 6a3ncHbIX doyHKUMIA anemeHTa Benna.

Tema 12. AccoummnpoBaHHblie KOHEYHble 3N1eMeHTbl. Kputepnmn nx npuHaoneXxHocTn Knaccam
CO n C1.

JomauwHsis paboTa , npMMepHbIe BOMpPOCh!:

Onpenenntb NPMHAANEXHOCTb OAaHHOro aneMeHTa a) knaccy CO 6) knaccy C1 1 obocHoBaTb BbIHOP.
Tema 13. PerynsipHoCTb CeEMeNUCTBa aCCOLMMPOBAHHbIX KOHEYHbIX 3/1EMEHTOB.

NomauwHsia paboTa , npMMepHbIe BOMPOChI:

Ol'lpe,D.eﬂl/lTb perynsapHoCTb 3aOaHHOro cemMeincrea accounmnpoBaHHbIX KOHEYHbIX 3N1IEMEHTOB.
an/IBeCTI/I 00Ka3aTebCTBO.

Tema 14. AdppnHHO-3KBUBaANEHTHbIE 3N1eMeHTbl. PerynsipHocCTb.
JomawHssa paboTa , npMMepHbIe BOMPOCH!:

Onpepnenntb perynspHoOCTb 3a4aHHOr0 ceMencTea apdOUHHO-3KBUBANIEHTHbLIX KOHEYHbIX 9IEMEHTOB.
[MpuBecTn ookasaTenbCcTBO.

Tema 15. KpuBonuHenHble anemMeHTbl. PerynsipHoOCTb.
LomalHsas pabota , npuMepHble BONPOCHI:

Onpenenntb pPerynsipHoCTb 3a4aHHO0 CEMENCTBA KPUBOIMHENHbBIX KOHEYHbIX 3neMeHToB. MprBecTu
L0Ka3aTenbCTBO.

Tema 16. U3onapaMeTpuyeckue aneMeHTbl. PerynsipHocCTb.
JomawHssa paboTa , npMMepHbIe BOMPOChH!:

Onpepnenntb perynspHoCTb 3a4aHHOrO CEMENCTBA N3onapameTpUYeCckmX KOHEYHbIX 91IEMEHTOB.
[MpuBecTn ookasaTenbCcTBO.

Tema 17. NMpocTpaHCTBa KOHEYHbIX 3/1IeMeHTOB. [TprMMepbl NPOCTPaHCTB NarpaHXeBbIX U
3PMUTOBbIX 3/IEMEHTOB.

JomauwHsis paboTa , npMMepHbIe BOMpPOCh!:

MpuBecTn Npmumep KBanpaTMYHOro NPOCTPAHCTBA TPEYTrONbHbIX KOHEYHbIX 3N1EMEHTOB. [NprnBecTu
np1Mep KBaapaTM4yHOro NPOCTPAHCTBA MPAMOYTONbHbIX KOHEYHbIX 3/IEMEHTOB.

Tema 18. Annpokcumauunsa nognpocrtpaHcTs Hk, k=1,2.
LomalwHsas pabota , npuMepHble BONPOCHI:
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Onpenenutb, Kakne U3 3afaHHbIX NPOCTPAHCTB annpokcuMmpytoT unu Het a) H1; 6) H2. ObocHoBaTb
BbIGOp.

Tema 19. OueHKa NOrpeLHOCTU MHTepnonsauum Ha 6asancHom anemeHTe. OLeHKa NorpeLIHOCTH
MHTepnonauum ansa adoPUHHbIX 31IeMEeHTOB.

JomauwHsis paboTa , npMMepHbIe BOMpPOCh!:

Mony4ynTb OLLEHKY TOYHOCTW MOrPELHOCTM UHTEPMNONSALMN Ha 6a3NCHOM 3NIeMeHTe 3a4aHHOro
KOHEYHOro aneMeHTa.

KOHTpOnbHas paboTa , NpUMepHbIe BOMPOCHI:

Mony4ynTb OLEHKY TOYHOCTW MOrPELWHOCTM UHTEPMNONSALMN Ha 6a3NCHOM 3NIeMeHTe 3a4aHHOro
KOHEYHOro aneMeHTa.

Tema 20. OueHKa NorpeLuHOCTN MHTePNONSILUKN AN KPUBONMHENHbIX U M3onapameTpuyeckmx
3N1eMEeHTOB.

JomawHsa paboTa , npMMepHbIe BOMPOChH!:

Mony4nTb OLLEHKY TOYHOCTW MOTrPELIHOCTN UHTEPMONSALMUM 3a0aHHOMO M30NnapaMeTpruyecKoro
KOHEYHOro aneMeHTa.

Tema 21. MK3 ons ypaBHEHUI: B MHOTOYro/bHbIX 06nactsax adpdouHHbIE 3NeMeHTbI; B
obnacTax ¢ KyCOYHO-INaaKown rpaHuLLENn KPpUBONIMHENHDbIE 3neMeHTbl. OLLeHKU TOYHOCTM.

JomauwHsis paboTa , npMMepHbIe BOMpPOCh!:

Mony4nTb oueHKy To4HOCTU cxeMbl MKO Ha oCcHOBE KBaapaTuUYHbIX TPEYrofbHbIX 3/1IEMEHTOB.
Mony4ntb oueHKy To4HOCTU cxeMbl MKO Ha ocHOBEe KBaapaTuU4YHbIX MPSAMOYTOfbHbIX 3N1EMEHTOB.

Tema 22. MK3 pns 3apaum Oupuxne B 06nacty ¢ KyCOYHO-rNaaKkomn rpaHuLLen,
n3onapametTpuyeckme anemMeHTbl. OLLEeHKM TOYHOCTW.

JomauwHsia paboTa , npMMepHbIe BOMPOChH!:

|_|Ofly‘-II/ITb OUEHKY TOYHOCTU CXEMbl MK?3 Ha ocHoBe KBaOopaTU4HbIX TPEYroNbHbIX
n3onapameTpnyeckmnx anemMeHTOoB. I'Ionqub OUEHKY TOYHOCTU CXEMbl MK?S3 Ha ocHoBe KBaopaTU4HbIX
NPAMOYTrONbHbIX N30MNapaMeTpn4eCkmnx 3aJIieMeHTOB.

Tema 23. MK3 ¢ uncneHHbIM nHTEerpuposaHueM. lNMpumepbl KBagpaTypHbIX oopmyn ons
TPeyrofbHbIX U MPSIMOYroNibHbIX 3/1IeMeHTOB. Pa3peLlumMMoCTb, OL,eHKa TOYHOCTM.

JomawHssa paboTa , npMMepHbIe BOMpPOChH!:

Onpenenutb anredbpanyecknii NOPSAOK TOYHOCTU LAHHOWN KBaLpaTypHO (hopMy bl
Tema 24. dopmMa paHHbIX ONs npeacrasneHus Tpuadrynsiumm 8 3BM.
JomauwHsia paboTa , npMMepHbIe BOMPOChH!:

OnpeneneHne KOHPOPMHOWN TpuaHrynsaummn. Ykasartb npegcrasneHme 8 9BM TpuaHrynsaumm
KOHKPETHbIX AByMEPHbIX 0bnacTei.

Tema 25. Anroputm c6opkm cuctembl MK3 (ons ogHopoagHoun 3apgaun Henmana). Mpumep ons
oneparopa Jlannaca u NMHENHbIX TPEYroNbHbIX 3/IEMEHTOB.

JomalHsis paboTa , NpvMepHble BONPOCHI:

PaccmotpeTb anroput™ cbopkm cuctembl MK Ha OCHOBE NMHEHBIX 31EMEHTOB HA NPUMeEpe 3a4auu
HelimaHa nnsi ypaBHeHus lNyaccoHa B kBaapaTHoM 06nactu B Ciyyae OpTOroHanbHOM ceTku, Koraa
Kaxnas sideiika CeTku OenvTcsl Ha [Ba TPeyrofbHMKa 0ANHAKOBbIM 06pa3oM.

KOHTponbHas paboTta , NpUMepPHbLIE BONPOCHI:

Onpegnenutb anrebpanyecknii NOPAAOK TOYHOCTM LAHHOW KBaApaTypHON hopmynbl. Ykasatb
npencrtasneHne B 9BM TpuaHrynsumin KOHKPETHbIX ABYMEPHbIX obnacTen.

Tema 26. YueT rnaBHbIX N €CTECTBEHHbIX KpaeBbiX YC/IOBUNA.
LomalHsas pabota , npuMepHble BOMNPOCHI:

YyeT rnaBHbIX KpaeBbiX yCNoBuiA Ha anrebpanyeckom ypoBHe. ANropuTM MoaMGUKaLMN MaTPULLbl 1
npason YacTn MK3 B cny4ae eCTeCTBEHHbIX KpaeBbIX YCNOBUIA.

Tema 27. Cnoco6 BbIUMCNEHUS NOKaNbHOW MaTPULLbl XECTKOCTU U JIOKanbHOro BeKTopa cun
ANS 3/1IeMEeHTOB Pa3fIMYHOro TMna.

JomauwHsa paboTa , npMMepHbIe BOMPOCH!:
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Hanucatb nporpammy B MatLab ong BblaucneHns nokanbHOM MaTpuLLbl XECTKOCTU B Cly4ae
NIMHENHOro TPEYrofibHOro 3NeMeHTa.

Tema 28. MeToabl peLUeHUs1 CUCTEM YPaBHEHUIA: NMPsIMble U UTEPaALMOHHbIE METOAbI OIS
pa3peXeHHbIX CUCTEM.

JomauwHsis paboTa , npMMepHbIe BOMpPOCh!:

Hanucatb nporpammy B MatLab nns peweHns cuctembl anrebpanyeckmx ypaBHeHUA a) METOLOM
aycca; 6) METOAOM COMNPSIXEHHbIX IPaANEeHTOB.

Tema . UToroBasi oopma KOHTpOns

[MpvMepHble BOMPOCHI K 3K3aMeHy:
Mo maHHOM gucuunnnHe nNpenycMoTPeHo NpoBeneHne ak3ameHa. [prMepHbie BonpocCh! As
3K3ameHa

1. JInHeiiHble ypaBHEHMS C NONOXMTENBHO ONpeaeneHHbIM onepaTopoM B npoctpaHcTee [mnbbepTa.

2. lemma JTakca-Munbrpama.

3. OKBMBANEHTHOCTb YPaBHEHUS C NMONOXUTENBHO ONPeaeNneHHbIM ONepaTopoM 3aaade Ha MUHUMYM
KBaOpaTU4YHOro goyHKLMoHana.

4. Meton Putua.

5. Metopg "anepkuHa.

6. Metopn "anepkuHa c Bo3mylweHuamu. Jlemma Cea.

7. lemma Bpambna- N'mnbbepra.

8. O600LeHHbIE pelleHNs KpaeBblx 3a4ay 418 aNNMNTUYECKUX YpaBHEHMIA BTOPOro Nopsaka.
9. Kputepuu npuHannexHocTn KOHEYHOro anemeHTa k knaccam C0, C1

10. MpsaMOyronbHbIA narpaHXeBblil 9NEMEHT CTENEHN m.

11. TpeyronbHbIA narpaH>XesBbl 3IEMEHT CTENEHN M.

12. KoHeuHbI anemeHT Benna

13. ACOVMHHO-9KBMBaNEHTHbIE TPEYrofbHble aneMeHTbl. OLeHKa NorpewHoOCT MHTEPNONALUNA.
14. AQPUHHO-9KBUBANEHTHbIE MPSAMOYrOfbHbIE 3neMeHTbl. OLeHKa NorpewHOCTN NHTEPNONALNN.
15. KpuBonuHeriHbie TpeyronbHble KOHEYHbIe aneMeHTbl. OLueHKa NOrpewHoCT MHTEPNONSLMN.
16. I3onapametpuyeckne TpeyrofbHble anemMeHTbl. OueHka NorpewHoCTy MHTEPNONALMK.

17. MK3 ansi ypaBHeHWIA B MHOTOYronbHbIX 061acTsx Ha 0CHoBe adpdUHHbIX anemMeHToB. OueHka
TOYHOCTW.

18. MK9 nnsi ypaBHEHWA B KYyCOYHO-TNAAKMX 06nacTsix Ha OCHOBE M30MpapamMeTpuyeckmx
anemeHToB. OueHKa TO4YHOCTH.

19. MK3 ¢ YnCneHHbIM NHTEerpMpoBaHUEM.
20. Anroputm cbopkm cucteMbl MKS. Y4eT rnaBHbIX U eCTECTBEHHbIX KPAEBbIX YCTOBUIA.

7.1. OcHOoBHas nuTeparypa:

1. dayTos P.3. BBeaeHne B TEOPUIO METOAA KOHEYHbIX 3NEMEHTOB: y4ebHOoe nocobue ans CTyaeHTOB
BbICLWIMX Y4ebHbIX 3aBefieHnI, 0byyatowmxcs no cneuunanbHoctu "MprknagaHas matematuka u
nHpopmaTtmka" n no HanpasneHuio "MpuknagHaa matematmka n nHgopmaruka" / P. 3. aytos , M.
M. Kapuesckuin.?3g. 2-e, ucnp..?KasaHb: KasaHckunin yHusepcutert, 2011.7237 c.: un.;
21.?Bnbnuorp.: c. 228-229 (25 Ha3B.).?lMpenM. ykas.: c. 234-237.?ISBN 978-5-98180-993-4

2. HNayTos P.3., Kapyesckuii M.M. BBeneHve B Teopumio METOAA KOHEYHbIX 9NEMEHTOB: [Y4ebHoe
nocobwe). - KazaHb: KasaHckuit yHmsepcutet. 2012. - 240 c. (¢ rpugoom YMO).
http://kpfu.ru/publication?p_id=47325

3. Haytos P.3. MeTton ManepkunHa ¢ BO3MylweHNAMM 415 3a4a4 Ha COOCTBEHHbIE 3HAYEHMS.
[YuebHoe nocobue]. - KasaHb, 2010. - 94 c.http://kpfu.ru/publication?p_id=21045
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7.2. JlononHuTenbHasa nuteparypa:

1. CtpeHr, ['vnbepT. Teopusi MeToaa KOHeYHbIX anemeHToB. / . CtpeHr, IOx. ®ukc; nog pea. I'. L.
Mapuyka; nep. ¢ aHrn. B. N Arowkosa [u ap.].?M.: Mup, 1977.?348 c.: un.; 22.?bubnwnorp.: c.
324-335.7MmeH. ykas.: c. 342-344.7?[MpenM. ykas.: c. 345-347.

2. nbuH B. 1. MeToabl 1 TEXHONOrMK KOHEYHbIX aneMeHToB / B.M. nbuH; Poc. akan. Hayk, Cub.
oTO-HUe, VIH-T BblMCA. MateMaTmkim u mMat. reocpmankn.?Hosocnbupck: MIBMuMI™ CO PAH,
2007.7370 c.: nn.; 22.?bubnwuorp.: ¢. 357-361 (71 Ha3B.).?lMpenM. ykas.: c. 362-367.?ISBN
978-5-901548-30-1, 460.

3. PenueHkoB B. V. ®uamnyeckme 0CHOBbI METOAA KOHEYHbIX 31EMEHTOB: Nocobre ons CTyAeHTOoB
MexaHKo-matemaTnyeckoro goakynbteta / B. . PenyeHkos, tO. E. HaropHbii. ?MuHck: BI'Y,
2009.790, [1] c.: un.; 20.?bubnuorp.: c. 89.?ISBN 978-985-518-194-2, 100.

4. Cbspne ®. MeTof KOHEYHbIX 9NEMEHTOB A9 SNIMNTUYECKMX 3a4a4: NepeBoL ¢ aHrunckoro / .
Cbsapne; NMon pen. H. H. AHenko; Mep. b. V. Knacos.?Mocksa: Mup, 1980.7512c.

9. Oexny X. Metonbl koHe4yHbIx anemeHToB / XK. Hekny.?Mocksa: Mup, 1976.795c.

7.3. UHTEepHeT-pecypcChbl:

Bubnnoteka MHTEpHeT-pecypcoB - http://engenegr.ru

Bnbnnoteka nHTEpHeT-pecypcos - http://en.edu.ru/

[MopTan MaTtematnyeckmx MHTEPHET-pecypcos - http://www.math.ru/

MopTan Matematmyeckmx MHTEpHeT-pecypcos - http://www.allmath.com/
Caiit obpa3zoBaTefibHbIX PECYPCOB No MaTemaTuke - http://www.exponenta.ru/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHure aucumnnmHbl "MeTo KOHEeYHbIX NeMeHTOB" npearnonaraeTt UCNoNb30BaHNe creayolero
MaTepuanbHO-TEXHNYECKOro obecneyeHms:

KomnbloTepHbIli knace, npeacrasnstowmii cobo paboyee MecTo npenogasatens U He meHee 15
paboymx MECT CTYAEHTOB, BK/HOYAIOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbBIA KOMMbIOTEP,
NNLEH3NOHHOE NporpamMmHoe obecneyvyeHune. Kaxabli KOMNbIOTEP UMEET WNPOKOMONOCHbI AOCTYN B
cetb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHDBI K KOPNOPATMBHOW KOMMbIOTEPHON cetTn KDY n
HaxonaTcsa B €eAMHOM JOMEHe.

3aHATUS N0 AUCUUNIMHE NPOBOAATCS B KOMMbIOTEPHOM Knacce Ui ayantopumn, oCHaWeHHoWM
LOCKOW N MENoM(Mapkepom).

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHntio 010400.62 "MpuknagHaa matematka n nHgopmartmka" n npouno NoaroTosku
YucneHHble MeTob! .
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