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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

JaHHbI cneu. Kypc 3HaKOMUT crywaTtenein ¢ MetToaamu rpyrnnoBoro aHanmaa npUMeHMTENbHO K
oncpdpepeHLManbHbIM ypaBHEHMEM. M3naraoTcst OCHOBHbIE anropuTMbl, MO3BOASOWME NO 3a4aHHOW
MaTeMaTn4eckor MoOAeNn, coaepxauwein angdepeHUanbHble YpaBHEHNS, CTPOUTb FPynmbl
npeobpa3oBaHnii, OCTABNAOWMX AAHHYIO MOLeNb 6€3 NBMEHEHUSI U HA 3TON OCHOBE HAX04UTb ee
TOYHbIE PEeLeHMsI.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

HaHHas yyebHas aucumnnvHa sknoyveHa B pasgen " 61.B.OB.7 OucumnavHel (Mogynm)" OCHOBHOW
obpasosaTtenbHol nporpammbl 01.03.02 MNpuknagHas matemartuka 1 MHGOpMaTKa U OTHOCUTCS K
avcumnnnHam no Beibopy. OcBamBaeTcs Ha 4 Kypce, 8 ceMecTp.

OucumnnuHa no Boibopy B3.[0B.6 "'pynnoBble CBONCTBA AMdpepeHLManbHbIX ypaBHEHNIA"
OTHOCMUTCS K NPOdpecCuoHanbHOMy LMKy OUCUUNIWH, NpefHasHavyeHa ang ctyneHTos 4 kypca (8
cemecTp). basnpyeTtca Ha 3HaHUAX, NONyYEHHbIX B pamkax aucumnnuH "Marematnyecknin aHanms",
"OndbdpepeHumanbHble ypaBHeHus", "Anrebpa n reometpus".

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate oCBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNETEHUNN:

Pacwmndpposka
Lincpp komnereHuyu npuobpeTaeMon KoMneTeHLUN
MK-8 CMOCOBHOCTb OOPMMPOBATL CYXAEHNS O 3HAYEHNN 1
nocnencTeBnax CBOein n NOHaNbHOM OeATeNbHOCTU
(NPOChECcCHOHaNbHbIE ocnenc CBOel NpogreccnoHanbHom [eaTenbHOCTH C
KOMNETEHLIN) Yy4eTOM coumanbHbIX, NPOPECCNOHANbHbBIX U 3TUYECKMX
nosnumin
cnocobHOCTb pewaTtb 3a4a4v NPoN3BOACTBEHHON U
MK-9 TEXHONOrM4Yeckom OesaTenbHOCTU Ha NPogpeccnoHanbHOM
(NMpodpeccmoHanbHble YPOBHe, BKNtoYast: pa3paboTky anropuTMMYecKuXx u
KOMMNeTeHuunm) NPOrpamMMHbIX peleHnii B 06nacT CUCTEMHOIO 1 NPUKIaaHOMo
nporpaMMmpoBaHus

B pe3ynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

TEOPWIO TOYEYHBIX OAHOMAPAMETPUYECKNX rpynn npeobpa3oBaHnii, METOAbI MOCTPOEHNS NX
VNHBAPWaHTOB, aNrOPUTMbl MOCTPOEHNS CUMMETPUIA 3a4aHHbIX AndodepeHUnanbHbIX YPaBHEHWA 1 X
MNHBAPWaHTHbIX PELEHWIA

2. IONXeH yMeTb:

OPUEHTUPOBATLCA B KakmUX cnyvyasx adopekTMBHO NpuMeHeHne MeTogoB rpynnoBoro aHanusa
AndogoepeHumnanbHbiX ypaBHEHWNIA,

3. 0OMXEH BnageTb:
A3bIKOM FPYNMNoBOro aHanmaa
4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

HaBbIKV B MOCTPOEHUV CUMMETPUIA U MHBAPUAHTHbIX PELIEHWI NS HETMHERHbIX
omcpcpepeHLManbHbIX ypaBHEHNI B HACTHBIX MPON3BOOHbIX
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4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAyNs
Obwas Tpy[0EMKOCTb AUCLMINIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopMma NPOMEXYTOYHOIr0 KOHTPONS AMCUUNANHBI 9K3aMeH B 8 ceMecTpe.

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,
Hepens MX TPYAOEeMKOCTb Tekywume doopmbl
N 'DMKIIL:)MWLI;HH/ Cemecmcemgcrpa (B yacax) Y(Ltl)-l'l-rrpg;ﬂp
ay Nek ImI1pal(wwecmeJ1a60paTop|-||:|e
u 3aHATUA pa601b|

-(rfﬂme(l)ljlélpaMeTpVIl-leCKVIe ncbMEHHas
1. rpynnbi 8 1-3 0 0 5 paboTta

npeobpasoBaHuii

Tema 2. ['pynnbl,

KOHTpONbHas
o |ROMyCKaeMbIe 8 4-6 0 0 5 pa6oaa
‘(andpdpepeHumnanbHbiMK

YPaBHEHUNSAMUN

Tema 3.

WHTerpuposaHue
3 |0ObIKHOBEHHbIX 8 210 0 0 5 ngggl;naeHHaﬂ

‘landodpepeHumanbHbiX P
YPaBHEHWUIA,
Jonyckarowmx rpynny
KOHTpONbHas

Tema 4. VIHBapmaHTHble
4. pelIeHNS 8 11-12 0 0 5 pabota

Tema . Itorosas 9K3ameH
. 8 0 0 0

doopma KOHTpons

Ntoro 0 0 20

4.2 CopepxaHvue JUCLUMNUHDI

Tema 1. OgHONapameTpuyeckue rpynnbl Npeobpa3oBaHUmn

naboparopHasi pabora (5 yaca(oB)):

OnpeneneHuns 1 npumepsbl; ypaBHeHus Jn; ypaBHeHWs Jn; nHBapUaHTHblE YpaBHEHWS
Tewma 2. 'pynnbl, ponyckaembie audpcpepeHumanbHbIMU ypaBHEHUSIMU
naboparopHas pabora (5 yaca(oB)):

Onepauusi npogonxeHus. PopMysbl NPOAOMXEHMS; OnpeLensiowmne ypasHeHns. Mpumepb;
anrebpbl Jln 1 MHOronapameTpuyeckune rpynnbl

Tema 3. UHTerpupoBaHue 06bIKHOBEHHbIX audodpepeHLumanbHbIX ypaBHEHU!, A,0MYCKaoLWMX
rpynny
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naboparopHas pabora (5 yaca(oB)):

CBSA3b [0MNYCKaEMOiA rpynmbl C MHTErPUPYIOLLMM MHOXUTENEM; rPYNMNoBas NpMpoaa 3ameHbl
NepeMeHHbIX 45 ypaBHEHWI | nopsiaka; nocTpoeHne andpgoepeHumanbHbiX ypaBHEHW NO
3a4aHHO rpynne; NoHWXeHne nopsaka (Ans ypaBHEHWA BTOPOro nopsiaka)

Tema 4. UHBapnaHTHbIe peLLueHusi
naboparopHas pabora (5 4aca(oB)):

OnpenenexHns n NpuMepbl; ONTUMasnbHas CUCTEMA MHBAPUAHTHBIX PELLEHWIA; NCNONb30BaHWE
MHBAPMAHTHbBIX PELeHNiA ANsi NOCTPOEHMS aCUMMTOTUYECKUX POPMYN MPU PeLleHn NPUKNaaHbIX
3agad

4.3 CTpyKTypa 1 copgepXxaHume caMoCTOSITeNIbHOM paboTbl AUCUUMNINHBI (MOLYNSA)

Buabi
N Paspen Cemect Hepens | camoctosiTenbHon [TpyA0eMKOCTb| ;&%ﬂ:;;g:;g:g;
AucumnnuHbl pcemecha pabortbl (B yacax) 260TbI
CTYyOEeHTOB P
Tema 1. noaroToska K
1 OpHonapameTpuyeckme 8 13 lnChMEHHOI 12 NMCbMEHHas
‘Irpynnbl paboTa
npeobpa3oBaHuii paGote
Tema 2. ['pynnbl,
o [BOMycKaembie 8 4-6 Egﬂ;ogﬁiﬁ%; 12 KOHTPO/NbHas
‘langochepeHUmanbHbIMm a602e pabota
ypaBHEHNSAMU P
Tema 3.
WNHTerpuposaHue
3 00bIKHOBEHHbIX 8 2:10 ﬂﬁggﬁ;‘?ﬂ(g; 16 NMCbMEHHas
‘landodbepeHumanbHbIX aboTe paboTta
ypaBHEHW, P
Jornyckarowux rpynmny
Tema 4. NlHBapuaHTHble rlioaroToska K KOHTpO/NbHas
4. 8 11-12 |KOHTpPONbHOM 12 6
peLeHns pabote pabota
WNtoro 52

5. ObpasoBatesibHble TEXHOJIOTUK, BK/TKOYAA UHTEepaKTUBHbIe POpMbl 06yUeHUs
AKTUBHbIE N MHTEPAKTUBHbIE (DOPMbI MPOBEAEHNS 3aHATUIA B COYETAaHMM C BHEAYOUTOPHON paboToi

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOWN paboThbl CTYAEHTOB

Tema 1. OgHONapaMeTpuyeckue rpynnbi npeobpasoBaHum

nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

7 6annos KpaTtkoe nanoxeHvne matepvana v npuseneHne npumepos no temam: OnpeneneHune
oQHonapaMeTpr4eckoi rpynnbl npeobpasoBaHuii. KaHoHWYecknii napameTp rpynnbi.
VHdomHMTE3UManbHbI onepatop n teopema Jln. 4. Kputepuin tHBapnaHTHOCTU PYHKLUUN.
NHBapraHTbl ooHONapaMeTpuyeckoi rpynnel npeobpasosanunii. 5. Kputepuii MHBapMaHTHOCTU
MHoOroobpaswus. 6. Onepauns npoaonxeHns. dopmynbl NPoLoXeHUs. 7. Anrebpbl Jln
MHOrornapameTpu4eckune rpynrbi.

Tema 2. Fpynnbi, ponyckaemble audpcoepeHunanbHbIMU YpaBHEHUSIMA
KOHTpONbHas paboTa , NpMMepHble BOMPOCHI:
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19 6annos MNpoBepka 3HaHWi No Temam: CBA3b foMnyckaeMol amddpepeHLmanbHbIM ypaBHEHNEM
rPyMMbl C MHTErpupyowmM MHOXUTENEM. [ pynnosas npupoaa 3aMeHbl NepeMeHHbIX ans
AngpgoepeHumanbHbIX ypasHeHUn 1-ro nopsaaka. [loctpoeHve angpdepeHumanbHoro ypasHeHns no
3a4aHHoi rpynne npeobpasoBaHuii.

Tema 3. UHTerpupoBaHue 06bIKHOBEHHbIX AudocpepeHLmanbHbIX ypaBHEHUN, A,0MNYCKaOLWLUX
rpynny

nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

7 6annos Kpatkoe u3noxeHvne matepvana v npuBeLeHne NnpMmMepoB Nno Temam:

Tema 4. UHBapuaHTHble peLueHusi

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

17 6annoe NpoBepka 3HaHWit No TemMam: [1oCTpoeHEe MHBAPUAHTHbIX PELIEHWIA, NPOCTeNLne
npumepbl. ONTMManbHbIE CUCTEMbI MHBAPUAHTHBIX PeWeHni. TexHnKa pasnoxXeHns peLleHnia.

Tema . UToroesasi popma KOHTpons

MpuMepHbIe BONPOCHI K 9K3aMEHY:

MpenycMoTpeHa chava ak3aMeHa, BOMpockl Ans ak3ameHa - Mpunoxexue 1
BOINMPOCbI K 9K3AMEHY

1. OnpeneneHne ogHonapamMeTpUyeckol rpynnbl Npeobpa3oBaHuii.
Mpumepbi.

2. KaHoHm4eckunin napameTp rpynmbi.

3. VIHhmHMTE3MManbHbI onepaTtop u Teopema Ju.

4. Kputepuin NHBApMaHTHOCTU (PyHKLUMK. IHBapmnaHTbl ogHonapamMeTpruyeckomn rpynmnbi
npeobpasoBaHuii.

5. Kputepuit n"HBapnaHTHOCTM MHOroobpasus.

6. Onepauns npononxeHuns. dopmynbl NPOJONXEHNS.

7. Anrebpbl Jln n MHoronapameTpuyeckme rpynmbi.

8. CBa3b ponyckaemon anddepeHumanbHbiM ypaBHEHNEM PYMMbl C UHTErPUPYIOWMM MHOXMUTENEM.
9. N'pynnoBas npmpoaa 3aMeHbl NepeMeHHbIX 4N anddpepeHumanbHbiX ypaBHeHUA 1-ro nopsaka.
10. MocTtpoeHne auddbepeHumnanbHOro ypaBHEHUS No 3a4aHHON rpynne npeobpasoBaHuii.

11. [loCcTpOeHne HBAPNAHTHbIX PELWEeHU, NPoCcTenne Nnpumepsbl.

12. OnTUManbHble CUCTEMbI MHBAPUAHTHbIX PELIEHNIA.

13. TexHnka pasnoxeHunst peLeHnin.

7.1. OcHoBHas nuTeparypa:

1. Kuacos C.H. OuddepeHumansHble ypasHeHnsi. OCHOBbI TEOPUN, METOAbI PELEHNS 3a4ay:
yyebHoe nocobue / C. H. Kusicos, B. B. WypbiruH; KasaH. coenep. yH-1.?KasaHb: [KazaHckuii
yHuBepcuteT], 2011.?112 c.

2. CmupHos B. U. Kypc ebiclwert matematuku. Tom lll, yactb 1/ B. . CmupHos; npea. J1. .
danneesa, nped. u npum. E. A. MpuHnHoi: 11-e nan. ? Cl6.: BXB-Metepbypr, 2010. ? 400 c.
http://znanium.com/go.php?id=350601

3. PomaHko B. K. Kypc anddepeHumanbHbiX ypaBHEHNIA U BAPUALIMOHHOIO MCYUCNEHUS
[OnekTpoHHbI pecypc] / B. K. PomaHko. - 3-e uaa. (an.). - M.: BUHOM. J1TabopaTtopusi 3HaHwuin, 2013.
- 344 c.

http://e.lanbook.com/books/element.php?pl1_id=42609

4. INlypbe W. I'. Boicwas matemartuka: MNMpaktukym / U.I". Ilypbe, T.I1. dyHTUKOBA. - M.: By3osckuii
yuyebHuk: HALL MH®PA-M, 2013. - 160 c.

http://znanium.com/bookread.php?book=368074
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7.2. JlononHuTenbHasa nuteparypa:

1. ®uxteHronby .M. OcHOBbI MaTemMaTyeckoro aHanunaa: [y4eb. ons ctyneHToB 1 1 2 KypcoB BTy30B
N yH-ToB: 4.1] / .M. ®uxTeHronbu. - M3a. 8-e, ctep. - CI6. [u ap.]: JlaHb, 2006, 440 c.

2. @uxteHronbl .M. OcHoBbI MaTeMaTn4eckoro aHanmaa: [y4eb. ons ctyneHToB 1 u 2 KypcoB BTy30B
N yH-TOB: 4.2] / .M. ®unxTeHronbl,. - 3a. 8-e, ctep - CI6. [n ap.]: laHb, 2006, 463 c.

3. Metposckunii W.T". Jlekumn no Teopun 06bIKHOBEHHbBIX ANGGEPEHUMNANBHBIX YPABHEHWUIA © yHEOHNK
Ans cTyd. mex-mart. cneu. yH-to / W. I". MNeTposckuii .? 7-e nsa., ucnp. ? Mocksa : Nag. MI'Y, 1984
.7 295c.

4. TyraHbaes, A. A. [lngochepeHumanbHble ypaBHEHNS [aNEKTPOHHBIN pecypc] : yueb. nocobue / A. A.
TyraHb6aes. ? 2-e uag., ctepeotun. ? M. : ®JIMHTA, 2011. ? 31 c.

http://znanium.com/bookread.php?book=454637

7.3. UHTepHeT-pecypcChl:

Bupgeonekuuu - http://ocw.mit.edu/OcwWeb/Mathematics/1 ... /index.htm
Bbicwas matematumka - http://znanium.com/bookread.php?book=368074
OundpdepeHumnanbHble ypasHeHUs - http://www.znanium.com/go.php?id=454637
Kypc Bbicwen matematuku - http://znanium.com/go.php?id=350601

Kypc andbgoepeHumanbHbIX ypaBHEHWIA 1 BAPUALMOHHOIO MCHUCNEHMNS -
http://e.lanbook.com/books/element.php?pl1_id=42609

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHune ancumnaunHbl ""pynnoBble CBOMCTBA AMddpepeHLManbHbIX YpaBHEHWUA" npeanonaraet
NCMONb30BaHNE CNenyoWero MaTepuanbHO-TEXHNYECKOro obecneyeHns:

[MpakTuyeckmne 3aHATUSA NO OUCLUMNINHE NPOBOASATCS B ayAUTOPUMN, OCHALLEHHOW OOCKON 1
MenoM(MapKepom).

Mporpamma coctasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuto 01.03.02 "MpuknagHaa matematmka u nHgopmaTtuka" n npogomno NoAroToBKy
MartemaTtuyeckoe MogennpoBaHue .
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CTpaHV“J.a 7 n3 8 m S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky



Mporpamma ancumnavHbl "I"pynnoBbie CBONCTBA AndddpepeHumanbHbix ypasHeHnin"; 01.03.02 MpuknanHas matemaTtnka u MHOopMaTuka;

noueHT, K.H. Ctexuna K.H. , YyryHos B.A.

ABTOpP(bI):
YyryHos B.A.

CrexuHa K.H.

PeueH3eHT(bl):
baxtuesa J1.Y.

PervnctpaunoHHbili Homep
CtpaHwnua 8 ns 8.
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