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Mporpammy aucumnnvHbl paspaboTan(a)(n) ooueHT, k.H. CtexuHa K.H. Kadenpa npuknagHoi
MatemMaTtuky oTaeneHne NpuknagHonm matemaTnkn n nHgopmatukm , Kristina.Stekhina@kpfu.ru ;
YyryHos B.A. , Vladimir.Chugunov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

JaHHas gucumnnvHa 3HakoMuT cnywarenen ¢ O4HUM U3 aHaNUTUYEeCKUX METOLOB peleHns KpaesblxX
3ajay ong nMHenHblX amgodbepeHumnanbHbIX YpaBHEHWI B YACTHbIX MPon3BoaHbIX. OCHOBOW Kypca
CnyXuT Teopus 3agayu Wtypma-Jinysmnnga, Ha OCHOBE KOTOPOM MOXHO CTPOUTb Sapa UHTErpasbHbIX
npeobpa3oBaHWii No 3aaaHHOM MaTemMaTnyecko mogenu. NHterpanbHble npeobpasoBaHuns dypbe,
XaHkensi n gpyrve nonyyatotcs n3 oblwel Teopum Kak YacTHbIl cnyyail. anaraemble TeopeTnyeckme
OCHOBBbI UNNTIOCTPUPYIOTCS Ha KOHKPETHbIX NpuMepax.

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

DanHHas yuebHas aucuunnmHa BkntodeHa B pasgen " 51.B.[0B.10 OucumnanHbl (Mogynm)" OCHOBHOW
obpasosaTtenbHol nporpammbl 01.03.02 MNpuknagHas matematika v MHGOPMaTHKa U OTHOCUTCS K
avcumnnnHam no Belbopy. OcBamBaeTcs Ha 4 Kypce, 8 ceMecTp.

Oucumnnuna no Buibopy B3.0B.4 "ViHTerpanbHble npeobpasoBaHms” 0THOCUTCS K
npoheccrmoHanbHOMy LMKy OUCUUNIVH, NpegHa3HadvyeHa ona cTyneHTos 4 kypca (7 ceMecTp).
basupyetcs Ha 3HaHUSX, NONYYEHHbIX B pamkax gucumnnunH "MaTtematmnyeckuin aHanms",
"OndbdpepeHumanbHble ypasHeHus", "Anrebpa n reometpus”.

3. KomneteHuuu obyyarolerocs, hopMmpyemble B pe3ynbTtate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwudcpposka
npuobpeTtaemor KOMNETeHLUN

cnocobHocTb cobupaTtb, 0bpabatbiBaTh U UHTEPNPETUPOBATb

LLndcop komMneTeHUUH

MNK-7 4

HHbI BPEMEHHbIX Hay4YHbIX U BaHWiA, HEOOX0OUMbI
(MpocpeccuoHanbHbie ﬂﬁﬂ q)c(>a c;/lom pfsael-wm BbIBag;J,OB no ggg(:ggn?m ro,mv?l\cn)?-le?ﬂHblMe
KOMreTeHuunn) pMIAP y y ’

I'IpOCpeCCVIOHaﬂbeIM, counanbHbIM N 3TUHECKUM npo6neMaM

MK-8 CnocobHOCTb QJOpMIprOBaTb CYXOEHMs O 3HaYeHUM 1

nocnencTBnAX CBOEn NpogoeccrnoHanbHo 0eaTenbHOCTU C
Yy4eTOM coumanbHbIX, NPOPECCNOHANbHbBIX U 3TUYECKMX
no3vuunmn

(npodpeccunoHanbHble
KoMMeTeHuunn)

B peaynbtate 0CBOEHWS ONCUMMNIUHBI CTYAEHT:
1. DONXeH 3HaTb:
TEPMUHOJIOTMIO TEOPUN MHTErPasbHbIX NPeobpas3oBaHuii;

2. NONXEeH yMeTb:

OPVIEHTUPOBATLCS B KaKUX CNydasx acpdpeKTUBHO NPUMEHEHNE TEOPUUN NHTErpanbHbIX
npeobpa3oBaHnii ANs peeHns Kpaesblx 3aaavy;

3. 0OMXEH BnageTb:

TeopeTnyecknumMn 3HaHnsaMm o 3agade LWtypma-Jinysuns, nocTpoeHun aoep nHTerpanbHbIX
npeobpasoBaHuii No 3a4aHHON MaTeMaTU4eCcKoli Modenu;

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
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HaBbIKN B PELEHNN KpaeBblX 3a4ay A8 MMHenHbIX andpdoepeHumnanbHbIX ypaBHEHMA B HACTHbIX
NPON3BOAHbIX C MOMOLLbI MHTErPabHbIX NPeobpa3oBaHUiA.

4. CTpyKTypa u conepxaHve oUCLUNAUHBLI/ MOoayns
Ob6was TpyaoeMKoCTb OAUCLMMANHBI COCTABNSIET 2 3a4eTHbIX(ble) eanHuu(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHBI 3a4eT B 8 cemecTpe.

CyMmMapHOo no ancumnanHe MOXHO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaetcs B 50
6anno., ntorosas oopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopouwo" (Xxop.);

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

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

4.1 CTpyKTypa u conepxaHue ayauTopHon paboTbl Mo AucUUNIMHe/ MOLYIO
TeMaTnyeckuii NnaH GUCLUNNHbLI/MOAYNS

Buabl v yachbl
Pasgen ayauTopHOM paborThbl,
Henensa MX TPyAOEeMKOCTb Tekywime coopMbl
N .D.VIKIIL:.)VII'IJ',I.II;HI:I/ CemecTp| cemecTpa (B yacax) ¥(L<I)J'H1p$1 ﬂp
ay Nekumu MpakTuyeckuelllabopatopHbie
3aHATUA pa601b|
omallHee
1. Tewa 1. 3anaua 8 1-2 0 0 4 gauaHme
LUtypma-Jlnysunsa
nomauHee
Tema 2. PasnoxeHwue no ﬁigi::ﬁH as
p [COOCTBEHHbIM 8 26 | 0 0 12 |paGora
|PYHKLNAM 32 A4M KOHTPONbHas
Wrypma-Jinysuns paboTa
Tema 3. [NpumeHeHne nomatuiHee
NHTErpanbHbIX 3anaHve
3.|npeobpasoBanunii ons 8 6-10 0 0 12 KOHTpONbHas
elweHns KpaeBblx TO4Ka
p P
3anad
NMCbMeHHas
paboTta
Tema 4. VIHTerpanbHoe JomaliHee
4.|npeobpasoBaHue 8 10-14 0 0 12 3apaHve
Nannaca KOHTPONbHas
paboTta
. Tema . Ntoroeas 8 0 0 0 3ayer
doopma KOHTpoOns
Wtoro 0 0 40

4.2 CopepXxaHue ONCLUMIUHDI

Tema 1. 3apava LWUtypma-Jinysunsa

naboparopHasi pabora (4 4aca(oB)):

OcHOBHbIE OnpeneneHns; OCHOBHbIE CBONCTBA COOCTBEHHbIX (OYHKLIMIA
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Tema 2. PaanoxeHue no co6cTBeHHbIM (hyHKLUMAM 3apaum LLitypma-Ninysuns
naboparopHas pabora (12 yaca(oB)):

PasnoxeHne no co6CTBEHHbIM OYHKLMAM Ha KOHEYHOM MHTepBane; pa3noxeHue no CoO6CTBEHHbIM
PYHKLMSIM Ha NoNy6eckOHEYHOM NHTEPBane; BblMMCNEHNE CNEKTPaNnbHOM OYHKLIMN 1 €€ CBONCTBA;
pasnoXeHne No cobCTBEHHbIM (PYHKUMSM HA BECKOHEYHOM UHTEpBane

Tema 3. NMpumeHeHMe UHTerpanbHbIX Npeobpa3oBaHU ONs peLueHUs KpaeBblx 3aaay
naboparopHas pabora (12 yaca(oB)):

OcHoBHble NOHATUS 06 UHTErpanbHbIX Npeobpa3oBaHnsx. MNprMeHeHne NHTerpanbHbIX
npeobpa3oBaHnii AN pPeLeHns KpaeBbix 3a4ad

Tema 4. UHTerpanbHoe npeobpa3oBaHue Jlannaca
naboparopHas pabora (12 yaca(oB)):

NHTerpanbHoe npeobpasoBaHue Jlannaca; 0CHOBHbIE CBOWCTBA; TEOPEMbl PasnoXeHus; Teopema o
CBepTKe; MpMMeHeHne oopMynbl 00paLleHUst 41 HAXOXOEeHWUS OPUrMHANOB; NPUMEePbl NPUMEeHeHNs
npeobpasoBaHus Jlannaca

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOOYNS)

Buabi
N Pasnen Cemect Henens | camocrositensHon [TpPymoeMKOCTh g;%%“g::):g:;gzg;
AvcuvnnuHbl pcemecha paboTbl (B yacax) 260TbI
CTYyAEHTOB P
noaroToBK
1 [Tema 1. 3anava 8 1-0 ngﬂa?ugerg > nomaluHee
Wrypma-Jinysuns sananms 3apaHve
noaroToBK
ﬂgﬂaciugerg 2 fomalliHee
. - 3ananms 3ajaHue
ema 2. PasnoxeHue no
cOBCTBEHHbIM rloaroToska K KOHTPONbHas
2. 8 2-6 |KOHTpOnNbHOM 4
OyHKLMSIM 3a4a4K 26oTe paboTa
Ltypma-Jinysuns P
noaroToBka K
NMUCbMEHHOM 4 ngggl;n:HHaﬂ
paboTe P
noaroToBkKa
Tema 3. [NpumeHeHne [OMALLHEro 5 nomauHee
NHTErpanbHbIX 3ajaHve
y 3ajaHus
3.|npeobpaszoBanunii ons 8 6-10
peleHns KpaeBbiX Egﬂg;ﬁiﬁ%; 5 KOHTPONbHAS
3anad
n Touke TOo4YKa
NnoAaroToBK
OAroroska nomMauHee
JoMalHero 2 sanaHne
3ajaHus
Tema 4. VInTerpanbHoe NoAroToBka K
4.|npeobpasoBaHne 8 10-14 |KOHTPONbHOIA 4 Kgg;gganaﬂ
Nannaca paboTe P
noaroToska K
MMUCbMEHHOM 4 gggg:laeHHaﬂ
paboTte
Ntoro 32

5. O6pa3oBatenbHbie TEXHONMOrMU, BK/IIoYasi MHTepPaKTUBHble ¢hopMbl 06yUYeHuns
AKTVBHbIE N MHTEPAKTUBHbIE (OOPMbI 3aHATWIA B COYETAHUN C BHEAyAMTOPHON paboToi
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6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. 3apava LWUrypma-Jinysuns
JoMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

3 6anna O3HaKOMUTBLCS C OCHOBHbIMW ONPELENEHMSMN 1 TEPMUHONOrMe No Teme "3apada
Wrypma-Jinysmunga"

Tema 2. PaznoxeHue no cob6cTBeHHbIM (pyHKLMAM 3apaum LLitypma-Tinysuns
LoMallHee 3ajaHve , NPUMEepPHbIE BONPOCHI:

3 6anna PasnoxeHune no cOBCTBEHHbBIM (PYHKLMSM HA Pa3NIMYHbIX MHTEpBanax.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

10 6annoe Pa3noxeHne nNo cobCTBEHHbIM PYHKUNAM Ha KOHEYHOM NHTepBane; pasnoxeHue no
COOCTBEHHbIM PyHKUMAM Ha I'IOﬂy6eCKOHe‘-IHOM NHTEepBasie, pasnoxeHune rno COOCTBEHHbIM PYHKUNAM
Ha 6eCKOHEe4YHOM nHTEepsasne.

nMcbMeHHasi paboTa , NpYMepHbIe BOMPOCHI:

3 6anna BbluncneHne cnekTpanbHOM GOyHKLUM U ee CBOCTBA.

Tema 3. NMpumeHeHWe UHTerpanbHbiX Npeobpa3oBaHUI ONs peLUeHUs KpaeBbiX 3agay
LoMallHee 3afaHne , NpUMepPHbIe BOMPOCHI:

5 6annoB OCHOBHbIE MOHSATUS 06 MHTErpanbHbIX Npeobpas3oBaHUsX.

KOHTPO/IbHAs TOYKa , MPUMEpPHbIE BOMPOCHI:

10 6annos NpuMeHeHne NHTerpanbHbiX NPeobpasoBaHnii AN PEWEHNs KpaeBbixX 3a4au.
Tema 4. UHTerpanbHoe npeobpa3oBaHue Jlannaca

ooMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

3 6anna MHTerpanbHoe npeobpasoBaHue Jlannaca; 0CHOBHble CBOCTBA

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

10 6annoB TeopeMbl pas3noXeHUs; TeoOpemMa O CBEPTKE; MPUMEHEHNE hopMy bl 0bpalieHns ans
HaX0XAEeHNS OpUrnHanoB

nMcbMeHHas paboTa , NpYMepHble BONPOCHI:
3 6anna MNpumepbl NnpuMeHeHWs NpeobpasosaHus Jlannaca
Tema . UTorosasi popma KOHTpons

MpumepHble BONPOChHI K 3a4eTy:

MpepycMoTpeHa coaya 3a4eTta, NprYMepHbIe BOMPOCHI A8 3a4eTa
1. MoctaHoska 3apa4qn LWtypma-Iinysuns.

2. OCHOBHble NOHATUS 06 MHTErpanbHbIX NPeobpa3oBaHMUSX.

3. MHTerpanbHoe npeobpasoBaHue Jlannaca.

[MonHbIA NepeyYeHb BONPOCOB Ang 3a4eta - [punoxeHwve 1

7.1. OcHOoBHas nuTeparypa:

1. KHsizeB N.H. ViHTerpanbHble npeobpasoBaHus: yuebHoe nocobre onsg CTyAeHTOB MaTeMaTnyeckmx
oakynbTeToB yHUBEpPCUTETOB 1 NneanHcTutyToB / . H. KHases; nog ped. o.40.-M.H., akag. AH BCCP
®. 1. MNaxosa.?N3paHne 3-e.?Mocksa: URSS: [EanTopuan YPCC], 2011.7197 c.

2. CmupHos B. U. Kypc Bbiclwein matematuku. Tom I, yacte 2 / B.N.CmupHosB ; Mpum. E. A.
"pyHuHo: 10-e naa. ? CM6.: BXB-Metepbypr, 2010. ? 816 c.
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Mporpamma omcumnnnHel "MIHTerpanbHele npeobpasosaHus”; 01.03.02 MNpuknagHas MaTemMaTika U MHopMaTKa; OOLEHT, K.H. CTexnmHa
K.H., YyryHos B.A.

http://znanium.com/bookread.php?book=350366

3. KanntkuH H. H. YncneHHble meToabl: y4eb. nocobue / H. H. KanuTtknH. ? 2-e n3a., ucnpaeneHHoe.
? CMN6.: BXB-MNetepbypr, 2011. ? 586 c.

http://znanium.com/bookread.php?book=350803

4. Bacunbesa A.b.,TuxoHoB H.A. VIHTerpanbHble ypaBHeHus. - 3-e n3g., ctep. -
CankT-lNeTtepbypr:JlaHb, 2009. - 160 c. http://e.lanbook.com/view/book/42/

7.2. JlononHuTenbHasa nuteparypa:

1. KownskoB H.C. YpaBHeHMS B 4aCTHbIX NPOU3BOOHBIX MaTeMaTMYeCKOM pmnankm : yuebHoe nocobre
ONs CTYOEHTOB MEXaHMKO-MatemMatmnyeckumx n puamdeckmx dakynbtetos yHusepcutetos / H. C.
Kownsikos, 3. b. NuHep, M. M. CmnpHoB .? Mocksa : Boiclwas wkona, 1970 .7 712 c.

2. OuntkuH B.A. CnpaBoy4HMK No onepaumoHHoMy ucdmncneHuio / B. A. Outkun, A. T. MNMpygHukos .?
Mocksa : Bbicwas wkona, 1965 .? 466¢.

3. Canexos J1.I'. MeToauyeckue pa3paboTku Kypca nekunii ypaBHEHNS MaTeMaTn4eckom onamnku
(aHanun3 n cnHtes dypbe) [TekcT: anekTPoHHbIN pecypc] / KasaH. roc. yH-T, Mex.-mart. ak. ; [cOCT.:
nou. Canexos J1.I"., BukyaHTtaes W.A.] .? OnekTpoHHble gaHHble (1 goain: 0,3 M6) .? (KasaHb :
KasaHckuin penepanbHbivi yHuBepcutet, 2014) .? 3arn. ¢ akpaHa .? Pexum goctyna: OTKpbITbIN .

http://lioweb.kpfu.ru/ebooks/publicat/0718391.pdf>.

4. Omutpues, B. VI. MeTon nHTErpanbHbIX ypaBHEHUIA B BLIYUCIUTENbHON 9NEKTPOAUHAMUKE
[OnekTpoHHbIN pecypc] / B. V. Omutpres, E. B. 3axapos. - M . : MAKC [Mpecc, 2008. - 316 c.

http://znanium.com/bookread.php?book=442306

7.3. UHTEepHeT-pecypcChbl:

aux-inttrans - eqworld.ipmnet.ru/auxiliary/aux-inttrans.htm

exponenta - www.exponenta.ru/SOFT/MAPLE/kaluga/chap?.pdf
BbiCWas matemaTtuka - http://znanium.com/bookread.php?book=350366
NHTerpanbHble ypaBHeHWs - e.lanbook.com/view/book/42/

yncneHHble MeToabl - http://znanium.com/bookread.php?book=350803

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHue oncumnauHbl "VIHTerpanbHble NnpeobpasoBaHns” npeanonaraet UCNonb30BaHNe
CnenyLwero MmatepranbHO-TEXHNYECKOro obecneyeHuns:

[MpakTnyeckmne 3aHATUS NO ANCLMMINHE NPOBOASATCS B ayAUTOPUM, OCHALLEHHON OOCKON U
MenoM(Mapkepom).

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpebosaHnsmm GrOC BIMNO 1 y4ebHbIM nnaHoM no
HanpaeneHnto 01.03.02 "TpuknagHas matematmka n nHgpopmaTtuka" n Npogonno NoAroToBKU
MaremaTnyeckoe MooenmpoBsaHue .
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