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NPUKNagHoON MatemMaTukn oTaeneHme NpuknagaHon MaTteMaTnkm 1 MHOPMaTUKK

Valery.Mokeychev@kpfu.ru

1. LLenn ocBOEHUS AUCLUMIUHDI
Nanaraetcs coBpeMeHHbIn MOAXOM K PEWEeHUO YypaBHEHNI B HACTHbIX MPON3BOAHbIX

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yuebHas aucumunnnHa BkntodeHa B pasgen " 51.B.[0B.13 OucumnanHbl (Mogynm)" OCHOBHOW
obpasosaTtenbHoi nporpammbl 01.03.02 MNpuknagHas matematuka 1 MHGoOpMaTKa 1 OTHOCUTCS K
avcumnnnHam no Beibopy. OceamBaeTcs Ha 4 Kypce, 8 ceMecTp.

OucumnnuHa no Boibopy B3.[0B.7 "YpaBHEHNS C YaCTHbIMM NPON3BOAHBIMUA" OTHOCUTCS K
npodpeccrnoHanbHOMy LMKy OUCUMUMIVH, NpedHa3HadyeHa ang ctyaeHToB 4 kypca (8 cemectp).
basupyetcs Ha 3HaHWSX, NONy4eHHbIX B paMkax gucuunnuH "Maremartmnyeckuii aHanmna",
"OndpdpepeHumanbHbie ypaBHeHNS".

3. KomneTteHuun 06yqarou1.eroc9|, cdoopMupyembie B pesynbraTte 0OCBOEHUSA OUCLUNMUHDbI

/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (QOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLincpp komneteHumu npuobpeTaemMon KOMMNeTeHL N
MNK-4 CnocobHOCTb B COCTaBE Hay4YHO-MCCNenoBaTeNbCKOro u
(NMpodpeccroHanbHble NPOW3BOACTBEHHOrO KOMINEKTMBA pellaTh 3a4ayu
KOMMNeTeHuunm) NpodoeccnoHanbHOM OeaTeNbHOCTH
MK-8 CMOCOBHOCTb OOPMMPOBATL CYXAEHNS O 3HAYEHNN 1
nocnencTesnax CBOein n NOHaNbHOW OeATeNbHOCTU
(NPOcheccroHanbHbIe ocnenc CBOel NpogreccnoHanbHom feaTenbHOCTH C
Yy4eTOM couMarnbHbIX, NPOJECCUOHANBbHbBIX U 3TUYECKNX
KoMMeTeHuunn) N
no3nunm
cnocobHOCTb pewaTtb 3a4a4v NPoON3BOACTBEHHON 1
MK-9 TEXHONOrM4Yeckom OesaTenbHOCTU Ha NPogpeccnoHanbHOM
(NMpodpeccmoHanbHble YPOBHe, BKNtoYast: pa3paboTky anropuTMUYECKuX u
KOMMNeTeHuunm) NPOrpamMMHbIX peleHnii B 06nacT CUCTEMHOIO 1 NPUKIaaHOMo
nporpamMMmpoBaHns

B pe3ynbTate 0OCBOEHUA ONCUNMTINHBLI CTYOEHT:

1. DONXEH 3HaThb:

COBPEMEHHYI0 TEOPUIO AndpdpepeHUmnanbHblX YpaBHEHWUI C YaCTHLIMI MPOU3BOAHBIMY

2. IONXEeH yMeTb:

OPWEHTNPOBATLCS B CNOXHbIX BONPOCAxX COBPEMEHHO
TEOPUN ypaBHEHWIA B YaCTHbIX MPOM3BOOHbIX

3. 0OMXEeH BnageTb:

COBPEMEHHbBIMU METOAAMU PelleHUst anddpepeHLManbHbIX ypaBHEHWI C YacTHLIMU NPOV3BOAHBIMU
4. nONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb Y FOTOBHOCTb:

HaBbIK/ CAMOCTOATENIbHOIrO peLleHmns
OndodoepeHLManbHbIX YPaBHEHWUA C YACTHBIMU NPON3BOAHBIMU
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4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAyNs
Obwas Tpya0eMKOCTb AUCLMIMIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3a4€eT B 8 cemMecTpe.

CyMMapHo no AMcumMnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO 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 - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHomn paboTbl N0 AUCLMNIMHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNANHbI/MOAYNA

Buabl n yachbl
Pasgen ayoMTOpHOM paboThbl,
Henens nX TpyA0EeMKOoCTb Tekyuwiue doopmbi
N 'DMKIIL:)I:J,I-;;LI;HH/ CeMecmcemecrpa (B yacax) KOHTpONsi
Nek ImI1pal(wwecmeJ1a60paTop|-||:|e
u 3aHATUSA paﬁoTbl
1Tema . Teopus 8 | 12 | 0 0 5 |padora |
"l0606WeEHHbBIX OYHKLNIA P
omauwHee
Tema 2. NpocTpaHcTBa A
2. CoBonesa 8 3-4 0 0 5 3apjaHve
Tema 3. lpocTpaHCcTBO KOHTPONbHas
3.|6bICTPO ybbIBAOWMX 8 5-6 0 0 5 paboTta
doyHKUWUIA
Tema 4.
MNpeobpasoBaHue NMCbMEHHas
4.|dypbe MenneHHo 8 7-8 0 0 5 paboTa
pacTywmx 0606LWeHHbIX
doyHKUMIA
Tema 5. MNpumepsbl
HepaspeLwnMbIX B
omauwHee
knacce 0606LeHHbIX A
5. CyHKLWIA 8 9-10 0 0 5 3apaHue
angopepeHumanbHbiX
ypaBHEHWU
6.|TeMa 6. TowsiTue cpu g8 |11-12| o 0 5 howa
‘|-pacnpeneneHuns
Tema 7. CxoonMoCTb nomatwHee
7.|psooB B knacce hu- 8 13-14 0 0 5 3apaHue
pacnpeneneHun
Tema 8. Teopus
KOHTpONbHas
paspewnmMocT B i
8'Knacce i 8 15-16 0 0 5 paboTa
-pacnpeneneHuni
Tema . Itorosas 3ayer
" |dopma KoHTpoOnNA 8 0 0 0
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Buabl 1 yachbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns

MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

NTtoro 0 0 40

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

4.2 CopepxaHue AUCLUMNIMNHBI
Tema 1. Teopusi 0606LLEHHBIX YHKLUNA
naboparopHas paborta (5 yaca(oB)):

O6wwnin B1A 06006LWeEHHbIX GyHKLMIA MNpocTpaHCcTBO 0600LWeHHbIX oyHKLMIA [pocTpaHCTBO MEANEHHO
pacTywmnx 0606IWEHHbBIX GOYHKLIMIA

Tema 2. MpocTtpaHcTBa Cobonesa
naboparopHas pabora (5 yaca(oB)):

MpocTtpaHcTBa Cobonera O60bWEHHOE peleHne AMddepeHLManbHOr0O YpaBHEHNS B YACTHbIX
NPON3BOOHbIX

Tema 3. MpocTpaHcTBO ObICTPO YObIBaOLWLUX OYHKLUNA
naboparopHas pabora (5 yaca(oB)):

MpocTpaHCcTBO HBbICTPO yObiBaOWMX PyHKUMIA OTCyTCTBUE 0006WEHHBIX peweHnii (Ha npumepe
BbIHY>XAEHHbIX KonebaHuii CTPyHbI).

Tema 4. NMpeobpasosaHne dypbe MeANIEHHO pacTyLLLMX 0606LLEHHbIX (PYHKLMA
naboparopHas pabora (5 yaca(oB)):

MpeobpasoBaHne Pypbe MeONEHHO pacTyLmMx 0606WeHHbIX yHKLUWA Micnonb3oBaHne
npeobpaszoBaHns Pypbe Ansa peweHns amggepeHLmanbHbiX ypaBHEHWUIA C NMOCTOSHHbIMU
KoadgppmumeHTamm

Tema 5. Mpumepbl HepaspeLUMMbIX B Knacce 0606LLeHHbIX chyHKUMI audbcbepeHumanbHbixX
ypaBHeHUn

naboparopHas pabora (5 4aca(oB)):
3anaya o konebaHnmn CTPyHbl

Tewma 6. NoHsiTUE hu -pacnpeneneHus
naboparopHas pabora (5 yaca(oB)):

MoHaTue qom -pacnpeneneHns MHoxecTBo ou-pacnpeneneHnii CxoguMocTb B NPOCTPaHCTBE ou-
pacnpeneneHuin.

Tema 7. CxoauMMoCTb pSAOB B Knacce chu- pacnpeneneHumn

naboparopHasi pabora (5 4aca(oB)):

CxooumocTb B Knacce u- pacnpeneneHuin Teopumsa u-ctaumoHapHbIX onepaTopos. PerynspHocTb
don- pacnpeneneHuin.

Tema 8. Teopusa paspewummocTy B Knacce dom -pacnpeneneHum

naboparopHas pabora (5 4aca(oB)):

Teopema o cniekTpe hu- 3a8a4m Teoprs paspewmmMocTn B Knacce v -pacnpeneneHuni

4.3 CTpyKTypa 1 copgepxaHue caMOCTOSITe/IbHOM paboTbl AUCUMMIUHBI (MOLYNSA)

Buabi
N Paspen Cemect Hepnens | camocTositensHon [TpyA0eMKOCTb g;?ﬂ%'g::)';g:;g:g;
AducumvnnuHel pcemecrpa paboTbl (B yacax) 260TbI
CTY.eHTOB P
nooroToBka K
1 |Tema 1. Teopus 8 1-0 nagbanHc?VI 4 NMMCbMeHHas
"l0606WEHHbIX OYHKLWIA T
Ll PyHKL, pa6oTe pabota
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
5 Tema 2. [NpocTtpaHcTBa 8 3.4 zgﬂ;ﬂf':r'(g 4 JomalHee
' nes
CoboneBa 3anaHms 3agaHue
Tema 3. NpocTpaHCcTBO noaroToBka K
3.|6bICTPO ybbIBaAOLWMX 8 5-6 |KOHTPONbHOM 4 K(;g{)gganaﬂ
doyHKLMIA paboTte P
Tema 4.
MpeobpazoBaHue MOAroToBKa K
4.|®dypbe MeaneHHo 8 7-8 |[NUCbMEHHOM 4 nggz:l:HHaﬂ
pacTywmx 0606WeHHbIX pabote P
doyHKUUIA
Tema 5. lNpumepsl
HepaspewrMbIX B
noaroToBK
5 [Knacce 0606weHHbIX 8 9-10 ugﬂaﬁuﬁerg 4 nomalHee
‘|[doyHKLMA 3a0aHvs 3apaHve
andpdpepeHumnanbHbIX
ypaBHeHWI
6 Tema 6. [NoHsATHE P 8 11-12 Egﬂgggiﬁ%; 4 KOHTPO/bHas
-pacnpeneneHus ToUKe TOo4Ka
Tema 7. CxoouMoOCTb noarotoska
7.|psooB B knacce pu- 8 13-14 |gomawHero 4 ggzs&;{se
pacnpeneneHui 3anaHuns
Tema 8. Teopus
pas3pewnMocTu B roaroroeka K KOHTPONbHas
8. 8 15-16 |KOHTPONbHOM 4
Knacce ¢om a6oTe paboTa
-pacnpeneneHuni P
WNtoro 32

5. O6pa3oBarenbHble TEXHONOrUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
AKTUBHbIE 1 UHTEPAKTUBHbIE (DOPMbI NMPOBELEHNS 3aHATUIA B COYETAHUN C BHEAYAMTOPHON paboTol

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboThbl CTYAEHTOB

Tema 1. Teopuns 0606LLEHHBIX YHKLUNA
nMcbMeHHas paboTa , NpYMepHble BONPOCHI:

MoarotoBka NMCbMEHHOro oT4YeTa no Temam: 1. MNpocTpaHcTBO 0606WeHHbIX oyHKUMIA 2. Obwmii BUA
060061WeHHbIX goyHKLMIA 3. MpoCTpaHCTBO MEASIEHHO PacTyLWmnX 06006IWEHHbBIX (OYHKLIWIA

Tema 2. MpocTtpaHcTBa Cobonesa
noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

N3yyeHne nutepaTypbl U MIHTEPHET-UCTOYHUKOB Mo TemaM: 1. MNpocTpaHCTBO MEONEHHO PACTYLWMX
06061WeHHbIX goyHKUMiA 2. MpeobpasoBaHne Pypbe MeONeHHO pacTylwmx yHKuuid 3. NpocTpaHCcTBO
Cobonesa.

Tema 3. MpocTpaHcTBO ObICTPO YObIBaOLWLUX OYHKLUNA
KOHTponbHas paboTta , NpUMeEpPHbLIE BONPOCHI:

MpoBepka 3HaHwuii no Teme: Ob6obLWEHHOE peweHne OMGEEPEHLMANBHOrO YPaBHEHNS B YaCTHbIX
NPON3BOLHbIX.
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Tema 4. NMpeobpazoBaHne dypbe MeA/IEHHO pacTyLLMX 0006LLEHHbIX (PYHKLMA
nMcbMeHHas paboTa , NpYMepHble BONPOCHI:

MoarotoBka NMCbMEHHOro oT4eTa no Teme: Vicnonb3oBaHne npeobpasoBaHns Pypbe Ansa peweHus
AngodpepeHumanbHbIX YpaBHEHU C NOCTOSHHBIMU KO3do(puLIMEHTaMm

Tema 5. Mpumepbl Hepa3peLnMbIX B Knacce 0606LLeHHbIX PyHKUMA audbdepeHLmManbHbIX
ypaBHeHUn

nomallHee 3aaaHve , NpUMepHble BOMPOChI:

N3yueHne nutepatypbl U MHTEPHET-UCTOYHUKOB NO TeMaM: OTCyTCTBME 0O0OWEHHbBIX PEWEHWA (Ha
nNpuMepe BbIHYXAEHHbIX KOnebaHui CTPyHbI).

Tema 6. lNoHsiTME chun -pacnpeneneHuns
KOHTpOJIbHas To4ka , NpUMepHbIe BOMPOCHI:

[MpoBepka 3HaHwi nNo Temam: 1. MHOoXecTBO thu-pacnpenenenHnin. 2. Teopus gou-cTauMOHaPHbIX
onepaTopos.

Tema 7. CxoauMMoCTb pSAOB B Knacce chu- pacnpeneneHumn
JoMallHee 3a8aHve , NPUMepPHbIE BONPOCHI:

3yyeHne nutepartypbl U UHTEPHET-UCTOYHUKOB NO TemaM: 1. CXoauMOCTb pSaoB B NPOCTPAHCTBE
dou- pacnpegeneHuin. 2. Teopema o cnekTpe du- 3agayu.

Tema 8. Teopusa paspewummocTy B Knacce dom -pacnpeneneHum
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

lMpoBepka 3HaHWi No Temam: 1. PerynspHocTb thu- pacnpenenennin. 2. PaspewmnmocTtb B kKnacce gov-
pacrnpeneneHuni.

Tema . UToroeasi oopma KOHTpOns

MpuMepHbIE BONPOCHI K 3a4eTy:
BOMPOCHI K BAYETY

. MpocTpaHcTBO 0606WEHHbBIX OYHKLNIA

. Obwnit B1I 0606WEHHbIX OYHKLWIA

. MpocTpaHCcTBO MeANEHHO pacTywmx 0606WeHHbIX OYHKLNIA

. MpeobpaszoBaHne Pypbe MeLNEHHO PaCTyWmX OyHKLNNA

. MpocTtpaHcTBo Cobonesa.

. O606weHHOoe peleHne angepeHLNanbHOro ypaBHEHUS B YaCTHbIX MPOU3BOOHbIX.
. OTcyTCTBME 0606WEHHBIX PEWEeHN (Ha NpUMepPe BblHYXAEHHbIX KonebaHnii CTPYHbI).
. MHOXecTBO pu-pacnpeneneHui.

9. CxoaMMOCTb PSALOB B MPOCTPaHCTBE (hu- pacrnpeneneHuni.

10. Teopus chn-ctaumoHapHbIX OrnepaTopos.

11. Teopema o cnekTpe hu- 3agaym.

12. PerynapHocTb gom- pacnpeneneHuia.

13. Vicnonb3oBaHue npeobpasoBaHust Pypbe 4Ns pelweHns anddepeHumnanbHbiX YPaBHEHWI C
NOCTOAHHbIMU KO3(PPULIMEHTaMK

0O NO O~ WN =

7.1. OcHOBHas nuTeparypa:

1. Wnpokosa E.A. YpaBHeHMs MmatemaTnyeckom omamnkmn: metoamyeckoe nocobue / E. A. lnpokosa,
B. A. CouHeBa; ®I'AQYBITO "KaazaH. (Mpusonx.) hpenep. yH-1".?KasaHb: [KasaHckuii yHuBepcuteT],
2010.751 c.

2. bywmaHoBa I.B. YpaBHeHust Matematnyeckoi consuku: [ysedbHoe nocobue] / I'. B. BywmaHoBa;

depnep. roc. aBT. 0bpasosart. yupexaeHune Boicw. Npod. obpasosaHus "KasaH. (Mpreonx.) denep.
yH-T".?[2-e n3g., ucnp.].?Kasaxb: [KasaHckuin yHnesepcutet], 2011.7126 c.
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3. Canexosa W.I'. MeToamyeckoe nocobue ons NpoBeneHNs NPakTUYECKmX 3aHATUIA Mo Kypcy
"YpaBHeHns matemaTtuyeckon omsnkun” / KasaH. (pueonx.) gpenep. yH-T; [COCT.: K.p.-M.H., gou. U.
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8. MarepumanbHo-TexHU4YeckKoe obecrneyeHne oUCLUMIUHBI(MOOYNS)

OcBoeHne ancumnnnHbl "YDaBHeHI/IFI C YaCTHbIMK I'IpOI/ISBO,D,HbIMVI" npeagnonaraeTt UCnonb3oBaHne
cnepywouero matepumalibHO-TEXHNYECKOro obecneveHuns:

[MpakTuyeckmne 3aHATUSA NO AUCLUNINHE NPOBOOSATCS B ayAUTOPUN, OCHALWLEHHOW OOCKON 1
MEenoM(MapKepoM).
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