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Mporpamma gucumnnuHel "YucneHHsle metoapl"; 01.03.04 "MprknagHas matemaTuka".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma gucumnnuHel "YucneHHsle metoapl"; 01.03.04 "MprknagHas matemaTuka".

Mporpammy nmcuunnuHel paspabotan(a)(vn) 3asenyowmii kadgenpoi, o.H. (npodgeccop) daytoe P.3. (kadenpa
BbIYMCNINTENBHOW MaTeEMaTVKKX, OTAENEHME NPUKNAAHON MaTemMaTku n nHpopmatmkm), Rafail. Dautov@gmail.com ;
npodpeccop, o.H. (npodeccop) Maenosa M.®. (kadbenpa BbIHUCAUTENBHON MaTEMATUKW, OTAENEHUE NpuKNanHomn
maTemaTukm u nHcpopmatukmy), Maria.Paviova@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHLUn npuobpeTtaeMoi KOMNETEHLUN
OriK-1 "OTOBHOCTb K caMocTosiTeNbHOM paboTte
OriK-2 CnocobHOCTb MCNONb30BaTh COBPEMEHHBIE MaTEMATUYECKNE METOLbI 1

COBPEMEHHbIE MPUKaAHbIE NPOrpaMMHble CPELCTBA M OCBAMBATL COBPEMEHHbIE
TEXHOMOMMW NPOrPamMMMpPoOBaHNs

MnK-1 CnocobHOCTb UCMONb30BaTh CTaHAAPTHbIE MNaKeTbl MPUKNALHbIX NPorpamm ons
pelweHns npakTnyeckmx 3anay Ha 9BM, otnaxmsaTtb, TeCTMPOBATb NPUKNALHOE
nporpamMmHoe obecreyeHne

NnK-2 CnocobHOCTb M FOTOBHOCTb HacTpauBaTh 1 TeCTUPOBAaTh 1 OCYLLECTBNSTL MPOBEPKY
BbIYUCNUTENBHOM TEXHVKU

Obyqarowmincs, OCBOVBWNIA AUCLUANANHY (MOSY/b):

JonxeH 3HaTb:

- OCHOBHbIE MOHATUSA, MPUEMbI N METOAbI BLIYNCNINTENBHON MaTeMaThKm

JonxeH ymeTb:

- annpoKCMMMpPoBaThb OyHKLMN

- BbIHNCNATb UHTEerpanbl HNCNEeHHbIMN MeTO4aMu

- MPUMEHATb NTEPALMOHHbIE METOLbI ANS PELEHUS HENMHEWHbIX YPaBHEHWI

- NPYMEHSTb YNCNEHHbIE METOAbI ONS PEWEHNS CUCTEM IMHENRHBIX YPaBHEHWIA

- NPVMEHSTb YNCTIEHHbIE METOAbI ANS peleHnst NpobneMbl COOCTBEHHBIX 3HAYEHNI
- NPUMEHSTH Pa3HOCTHbIE METOMbl NS PelleHIs KpaeBbix 3anaq ans 06bIKHOBEHHbIX AUddEPEHLMANBHbBIX
ypasHeHuin

JonxeH snagertb:

- MateMatn4ecknM annapaToMm pelleHns 3a4a4y Bbl4UCINTENbHON MaTeMaTUKN
JlonxeH BeMOHCTpMpoBaTh CMOCOBHOCTL Y FOTOBHOCTb:

- MIPUMEHATb MOJTyYEHHbIE 3HAHNSA B CBOE NPOGIECCMOHANIBHON 0EATENbHOCTH.

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHHas gncuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.5.12 OucumnnvHbl (Mogynum)" OCHOBHOW NPOgIEeCCUOHANTbHON
obpasoBatenbHoii nporpammel 01.03.04 "MpuknagHas matematuka (MatemaTnyeckoe MoaenmMpoBaHue)" 1 0THOCUTCS K
6a30B0i1 (06LenpogeccroHanbHo) YacTu.

OcBauBaetcs Ha 3, 4 kypcax B 6, 7 ceMecTpax.

3. O6bem gucuMnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopaearesnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

O6was TpynoeMKOCTb ANCLIMINHBI COCTaBASIeT 5 3a4eTHbIX(ble) eauHmML(bl) Ha 180 yaca(os).

KoHTakTHas paboTa - 90 4aca(oB), B TOM Yucie nekuun - 90 yaca(os), npakTnyeckne 3aHsATus - 0 yaca(os),
nabopatopHblie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTositenbHas paboTta - 72 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 18 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHBI: 3a4eT B 6 CEMECTPE; 9K3aMeH B 7 CEMECTpE.
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Mporpamma gucumnnuHel "YucneHHsle metoapl"; 01.03.04 "MprknagHas matemaTuka".

4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Bupobl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl oucuunnavHbl / X TPYyAOEMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckue/laboparopHoble
Jlekumn 3aHATUSA paboTbl

Tewma 1. VIHTepnonaumsa yHkunia

anrebpanyeckmMm MHOro4YneHamm.
WNHTepnonsumnoHHbIE NOAMHOMBI

1. JNarpaHxa n HetoToHa. 6 4 0 0 8

NHTepnonsumoHHbI NOANHOM B

b6apuLeHTprnyeckol popme.

Tema 2. OueHka 0CTaTo4HOro YneHa

2. [uHTepnonuposaHnsa. MuHnMmusaums. 6 4 0 0 8
MonmHombl Yebbiwesa.

Tema 3. VIHTepnonsiums ¢ KpaTHbIMK
y3namu, UHTEPNONALUNOHHbIN

3. [nonnHom SpmuTa. OueHka 6 4 0 0 8
norpeLwHocT 3pMUTOBOM
NHTEpnonsumu.
Tema 4. Kyco4yHo-nonnHommnanbHas

4. [nHTEPRONSALMS. WHTepnonauns 6 4 0 0 8

" |cnnanHamu. MNMoctpoeHne
Kybuyeckoro crnnariHa.

Tema 5. Haunydwee npnbnuxexve B
HOMWPOBAHHOM NMPOCTPaHCTBE.

5. Hawnnyywee npubnuxeHuve B 6 4 0 0 8

€BKNO0BOM NPOCTPAHCTBE.

Tewma 6. CpenHekBagpaTmyeckoe
npubnnxeHne OYHKLMIA.

6. MpnbnnxeHne yHKLNA METOLOM 6 4 0 0 8

HaMMeHbLNX KBaOPaTOB.

Tema 7. OpToroHasnbHble NONNHOMBI.
7 OCHOBHbIE CBOWCTBA, TPEXHYNEHHOE 6 4 0 0 8

COOTHOLWWEHME, HYNX OPTOrOHasNbHbIX
NONMHOMOB.

Tema 8. VIHTepnonsiuMoHHbIe
KBagpatypHble popmynbl. Popmyibl
g. [TPAMOYTONbHIKOB U Tpaneumn, nx 6 4 0 0 8

" |norpewHocTb. Popmyna CumncoHa.
OctaTto4HbIV YneH popmynbl
CumncoHa.

Tema 9. KsagpatypHble popMyIibl
Tuna Naycca. KsagpatypHble

9. doopmynbl Maycca-flobatTo. 6 4 0 0 8

KeanpartypHas cpopmyna SpmuTa.

Tema 10. MeTon Maycca pelweHns
CUCTEM JINHEWHbIX YPaBHEHUIA.

10.|LU-pasnoxeHune. OueHka 4ncna 7 6 0 0 0
apunMeTnHecknx onepaLmin B aTmx
MeToaax.
Tema 11. LU-pasnoxeHve ons

11 npodbunbHbiBX MaTpuL,. OueHka 7 6 0 0 0

‘lyncna apndpmeTnyeckux onepaunia
AN NpooubHbIX MATPULL.

Tema 12. MeToa NpOroHkn peweHns
CUCTEM JIMHEWHbIX YPaBHEHWI C
12.[TpexanaroHanbHom MaTpuLen. 7 6 0 0 0
MeTog oTpaxeHuii. MeTton
KBaOpPaTHOro KOPHSI.

CrpaHnua 4 n3 12.




Mporpamma gucumnnuHel "YucneHHsle metoapl"; 01.03.04 "MprknagHas matemaTuka".

Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 13. ITepaumoHHbie MeToabl
peleHns CUCTEM NINHENHbIX
YPaBHEHNIA C CUMMETPUYHON 1
NONOXMUTENBHO ONpeaeneHHon
13.[mMatpuuein. NTepalnoHHble MeTOAbI 7 6 0 0 0
BapWaUMOHHOro Tuna: MmeTog
NMOKOOPAMHATHOrO Cnycka, MeTon
HaucKopemnwero cnycka, MeToq
MWHUMaIbHbIX HEBSA3OK.

14 Tema 14. NonHas 1 YyactTuyHas 7 6
‘Inpobnema cobCTBEHHBIX YMcen.

Tema 15. UItepaunoHHblie MeToabl
pelleHnsa HeNMHeNHbIX YPaBHEHWIA:
MeTo[ MPOoCTOoi ntepaunn, MetTon
15.|HbloTOHA, MeTOA Cekylmx, MeToq 7 6 0 0 0
xopa, meton penakcauun. Meton
HbloTOHA YCNEHHOro peleHns
CUCTEM HENNHENHbIX YyPpaBHEHWIA.

Tema 16. Meton PyHre-KytTta
peweHmns 3apayn Kowwn ons
16.|06bIKHOBEHHOIO 7 6 0 0 0
andodpepeHumanbHOro ypasHeHus
nepBoro nopsaka.

Tema 17. Metogbl Anamca peweHus
17 [3aBaqm Koww ans 06bIkHOBEHHbIX v 6 0 0

‘([amddepeHumanbHbix ypasHeHUA
nepBoro nopsaKa.

Tema 18. Pa3HOCTHbIE METOAbI
18.|peweHns kpaesbix 1 7 6 0 0 0
HavyanbHO-KpPaeBbIX 3a4ay.

Ntoro 90 0 0 72

4.2 CopepxaHue auCUUMINHLI (MOBYNSA)

Tema 1. UHTepnonsums coyHKLUA anrebpanyeckumm MHOrouneHamu. UHTepnonsiLMoHHble NONUHOMBI JlarpaHxa
1 HbloToHa. UHTEPNONSILMOHHBINA NONIMHOM B 6apuLLeHTpUYecKomn coopme.

MocTaHoBKa 3a8a4un 06 MHTEPMNONMPOBaHN COYHKLIMIA OAHOM NEPEMEHHOI. VIHTeprnonupoBaHue anrebpanyeckumm
MHOrO4YIEHaMM, NOCTPOEHNE MHTEPNONALNOHHOMO NonnHoma JlarpaHxa. PasgeneHHble pa3HOCTA N X OCHOBHbIE
cBoiicTBa. [NocTpoeHne NHTEPMNONAUMOHHOro NonnHoMa HbtoToHa. IHTepnonsSiILMOHHLIA NOAMHOM B 6apULEHTPUYECKON
goopme.

Tema 2. OueHKa 0CTaTOYHOro YieHa MHTepnonupoBaHusi. MuHuMu3aauus. MonnHombl YebbiwweBa.

I'Ipe,uCTaBneHme NOorpewHoCTn NHTepnoNAUMOHHOIo NONMHOMa J'IarpaHxa. OueHka NOrpewHoCTn nHTepnonposaHmns
Ona paBHOMEPHO pacnpeneneHHbIX y3/10B. Onpe,ueneHl/le 1 OCHOBHbIE CBOWCTBA NONMHOMOB Yebbllesa nepBoro poaoa.
Ontnmmsaums pacnonoxeHus y3noB nHtepnondaunn. OueHka NOrpewHoOCTn NHTepnoInpoBaHnA onsd y3noB YebbilleBa.

Tewma 3. MHTepI'IOﬂilLlMﬂ C KpaTHbIMM y3/1aMU, UHTEPNONSALMOHHbIA NOMTUHOM .’.-)pmwra. OueHka norpeLwwHocTn
3pPMUTOBOMW MHTEpPNONALUN.

lMocTaHoBKa 3agayn MHTEepnonnpoBaHusAa C KpaTHbIMA y3/1aMu, MHTepHOﬂﬂLlMOHHbIIZ NOINHOM SpMI/ITa. CyLI.leCTBOBaHI/Ie
MHTEePNONAUNOHHOIO NoNMHOMa SpMI/ITa. EOnHCTBEHHOCTb NHTEepPNnoNAUMOHHOIO NoNMHOMa SpMI/ITa. YacTHble cny4dan
MHTEePNONAUNOHHOIO NoNMHOMa SpMI/ITa. rlpe,ﬂ,CTaBJ'IeHI/Ie NOrpewHoOCTN MHTEePnoNAUNOHHOro NoMHOMA epMI/ITa.

Tema 4. KycoyHo-nonuHoMmanbHasi UHTepnonsiums. UHTepnonsiuus cnnanHamu. MoctpoeHne Kybuueckoro
crnnanHa.

npOCTpaHCTBO KYCO4YHO - NONIMHOMUMANbHbIX (pyHKu,VII;I. |/|HTepI'IOJ'II/Ip0BaHI/Ie ﬂarpaHxa n apMI/ITa KYyCOYHO -
NOJINHOMWANbHbIMW (byHKLI,I/ISIMI/I. OueHka norpewHoCcTn KyCO‘-IHO-I'IOJ'II/IHOMI/Ial'IbHOI7I nHTepnonaunmn J'IarpaHxa n 3pMI/ITa.
OnpeneneHme N NOCTpoeHne Ky6|/|qu|<oro cnnanHa. PasnnyHble Tunbl rPaHNYHbIX yCJ'IOBI/H;I ONs BblYUCNEHUS crinaniHa.

Tema 5. Haunyuwee npubnnxeHne B HOMMPOBaHHOM NpPOCTpaHCcTBe. Haunyuwee npnénuxeHne B eBK/IMO0BOM
npocTpaHcTBe.
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npOCTpaHCTBa CO CKaJIipHbIM npon3eeneHnem n HOpMOI7I. Cyu.l,eCTBOBaHI/Ie 0600611eHHOro nonMHoma Haumny4ywero
I'Ipl/l6ﬂ|/|)KeHVIﬂ, ycnosusa ero eanHCTBEeHHOCTW. EonHCTBEHHOCTL anre6pav|'-|eCKoro MHOro4seHa Hauny4wero
r|p|/|6n|/|>|<eva B €BK/INAO0BOM MPOCTPaHCTBE. CeeneHune 3a0a4m o Haunny4wem I'IpI/I6J'II/I)KeHI/II/I B €BK/INOOBOM
NPOCTPAHCTBE K CUCTEME NIMHENHbIX anre6pa|/|qe0|<v|x ypaBHeHvu7|.

Tema 6. CpenHekBagpaTtuyeckoe npubnmxeHue coyHKumin. NMpubnnxeHme pyHKLUA METOLOM HAUMEHbLUMX
KBaAparoB.

OneMeHT Haunyylero cpeaHeKBaapaTMYHOro NPUBNNXEHNS GOYHKLIMIA, ONpeaeneHHbIX Ha OrpaHnYeHHOM UK
HeorpaHn4YeHHOM MHTepBane. ViccnenoBaHue CylecTBOBaHNS U € AVMHCTBEHHOCTM DNEMEHT Hauy4wero
cpenHeKBaapaTUyHOro NpubnnXeHns gyHkumi. MoctpoeHne. OueHKa NorpewHoOCT NPUBNNXEHNS rNaakmux qYHKLINIA.
MeTon HavMeHbLNX KBaapaToB.

Tema 7. opTOFOHaHbeIe nonuHombl. OCHOBHbIE CBOWCTBA, Tpex4ysieHHoe COOTHOoLWIeHne, HYNIM OPTOroHa/lbHbIX
NMONINHOMOB.

MoHsATME 06 OpTOroHanbHbIX CUCTEMax q)YHKLLMIZ B MPOCTpPaHCTBAx CO CKanspHbIM Npon3BeneHNEM. OpTOFOHaHbeIe
MONMHOMbI N X OCHOBHbIE CBOMCTBA. PeKyppeHTHble C*)OpMyJ'IbI Onsa BblHNCNEHUA OPpTOroHanbHbIX MOMHOMOB. anMepr
OpPTOroHanbHbIX MOANMHOMOB: NMOTMHOMbI J'IexaH,upa, nonuHombl Yebbiwesa v SpMMTa. CsolicTBa Hyne|71 OpPTOroHanbHbIX
NOJINHOMOB.

Tema 8. UHTepnonsALMOHHbIE KBaapaTypHbie coopmynbl. POpMynbl MPSMOYrofIbHUKOB U Tpaneuun, ux
norpeluHocTtb. dopmyna CumncoHa. OctatoyHbIn YneH coopmynbl CMMNCOHa.

MpubnuxeHHOe BbIMUCNEHNE NHTEMPANOB MPU NOMOLLM KBaapaTypHbIx doopmyn. KBagpaTypHble doopMyiibl
nHTepnonsunoHHoro tuna. KeagpartypHble doopmynbl HetoToHa-KoTeca. MNpocTbie n cocTaBHble kKBaapatypbl
NPSIMOYronbHWKOB 1 Tpanewumii 1 ux norpelwHocTu. MNpocTasa u coctaBHas keagpartypa napabon (popmyna CuMncoHa).
OcTaTtouHblin YneH chopmynbl CuMncoHa.

Tema 9. KBappatypHbie coopmMynbl Tuna Faycca. KeagpatypHbie chopmynbl MFaycca-Jlo6arro. KBagpatypHas
copmyna Spmura.

KBanpatypHble chopMyribl HavBbICLWEN anrebpanyeckoi TOUHOCTU, KBaLpaTypHble chopMysbl Maycca. Kputepuit
kBagapaTtypbl ["aycca. [NocTpoeHune n ocHoBHble cBorcTBa. [pyMepbl kBaapaTtypHbIx coopmyn "aycca. KeagpatypHble
hOpMyIbl HaMBbICLEN anrebpanyeckoin TOYHOCTU € YACTUYHO CPMKCUPOBAHHbBIMK y3naMu, KBaapaTypHble qoopMynbi
aycca-lobatto. KpuTepwuii kBagapatypsl Maycca-Slobatto. [ocTpoeHne n 0CHOBHbIE CBOWCTBA

Tema 10. MeTtopn Naycca peLLUeHUs CUCTEM JIMHENHbIX ypaBHeHUI. LU-pa3noxeHue. OueHka ynucna
apucmMeTUUeCKUX onepaum B 3TUX MeTonax.

MpsiMble METOAbI PELIEHNS CUCTEM NMHENHBIX anrebpanyeckux ypasHeHuid. MeTton Maycca. Teopema 0 BO3MOXHOCTH
npumeHeHus metona Maycca. Meton Maycca ¢ BbIBOPOM rnaBHbIX 3NEMEHTOB U €ro Moaudoukaumu. MoHsTre o
npvMeHeHnMn Metofa aycca ana cucrtem ¢ paspexeHHbiMym matpuuamu. Metog Maycca n pasnoxeHme matpu, Ha
TPEYronbHbIe MHOXUTENWN.

Tema 11. LU-pasnoxeHue ons npodunbHbIBX MaTpuu,. OueHka yncna apudoMeTMyecKmx onepawun ons
NpocouIbHbIX MaTpuL,.

OnpepeneHne NpogunbHbIX MATPULL: HUXHWIA (NeBblil) U BEPXHWUIA (Mpasblil) Npodouamn Matpubl. Y4eT CTPYKTYpbl
npogounbHbIX MaTpuy B LU-pasnoxeHnn Matpuupl, HacnenosaHue HUXHEro 1 BepxXHero npodounein Mmatpuubl B ee
TpeyronbHoOW cpakTopusaumu. OnTMM3aums TPEeyronbHOro Pas3noXeHns 3a CHET NEPEHYMepPaLIMM CTPOK 1 CTONBLOB
maTpuubl.

Tema 12. MeToA NPOroHKU peLlUeHusi CUCTEM IMHEMHbIX ypaBHEHUN C TpexauaroHanbHom Mmatpuuen. Meton,
oTpaxeHun. MeTton KBagpaTHOro KOpHS.

ObhekTMBHbIE METOObI PEWEHNS CUCTEM NIMHEHbBIX YPaBHEHUI C 3-X AnaroHanbHbiMM MaTpuuamu. Meton nporoHkm
KaK 4acTHbI cnyyai metoga Maycca. MeTton KkBanpaTHOro KopHs (Meton Xoneccoro) Ans CUCTEM NMHERHbIX
anrebpanyeckmx ypaBHEHMWA C CUMMETPUYHBIMM MaTpuLlaMu. MeTon KBagpaTHOro KOpHS Ans CUCTEM C MPOCPUNIbHBIMU
CYMMETPUYHBIMU MaTpuLamMm.

Tema 13. UTepaumnoHHble MeTOObl peLleHUsi CUCTEM NIUHENHbIX YpaBHEHUA C CAMMETPUYHOW M NONMOXUTENbHO
onpeneneHHON matpuuen. UTepaumnoHHble METOAbI BapuUaLLMOHHOIO TMNa: MeTon NOKOOpANHATHOroO Cnycka,
MeTo. HaucKopenLlero cnycka, MeTon, MMHUMarnbHbIX HEBSA30K.

KaHoHmnyeckas coopma ABYCNONHOIO MTepaLmnoHHOro npouecca. JoctatoyHble ycnoBnus CX0ANMMOCTA MTEPaLMOHHOMO
npouecca. iccnenosaHne OBYCNONHBIX NUTEPALMOHHbBIX METOAOB A1 CUCTEM C CUMMETPUYHBIMU NMONOXMNTENBHO
onpegneneHHbIiM1 MaTpuuamn. OnTMasbHbl BbIBOP nTepaurMooHoro napametpa. Metonbl Skobu, 3elinens u MeToq,
penakcaumn. MMHUMmN3aumns HEBA3KU Ha KaX OO nTepauuv, ntepaurMoHHble MeToAbl BapraunoHHoro tuna. Meton
nokoopAamHaTtHoro crycka. Metog Hanckopenwero crnycka. [MoHsTMe 0 MeTone CONPSXeHHbIX FPaaNEHTOB.

Tema 14. NMonHas 1 YacTUYHasA Npobnema co6CTBEHHBIX YMCEN.
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MeToapl pelweHusi anrebpaundeckoin npobnembl COGCTBEHHbIX 3HaYeHWn. MeTon npsmoii u obpaTtHo utepauuii ans
peLweHns YacTU4YHoM NpobneMbl COBCTBEHHbBIX 3HAYEHWI NS CUMMETPUYHBIX MaTpuL. MeTon obpaTtHoi utepauum co
casuroM. Meton Slkobu (MeTon BpalleHuiA) peweHns NonaHom Npobnemsl COHCT-BEHHbIX 3HAYEHWUIA AN CUMMETPUYHBIX
mMartpuu.

Tema 15. UTepaumnoHHbie MeTOAbI peLleHUsl HeNIMHENHbIX YpaBHEeHU: MeTo, NpoCTON utepauum, MeTon,
HbloTOHa, MeTop, ceKkyLLuX, MeToh Xxopa, metopn, penakcaumn. Meton HeloToHa YMCNEHHOro peLleHus cucTem
HeNIMHeNHbIX YpaBHEeHWNA.

PelueHune HenvHenHbIX ypaBHeHWI A u cucTeM. MeTon neneHust oTpeaka nononaM. MeToa NpocToi utepauuu.
JocTatouHble YCNoBMS CXOAUMOCTY, reoMeTpuyeckas uHtepnpertaums. MNoHsTMe 0 MeToaax BeiCOKO-ro nopsinka. Meton
Xopa4, kacaTenbHbIx. cekywux. MeTtoapl Trna $kobu 1 3eiinens Ans peleHns CUCTEM HeNMMHEHbIX ypaBHeHWin. MeTton
NPOCTON NTepaLnmn PeLleHnst HeNMHeRHbIX cucTeM ypaBHeHuini. Meton HetoToHa. MoaundomumpoBaHHbiin MeTon HbtoToHa.

Tema 16. Metopn, PyHre-KyTTa pewieHus 3apaum Kowm pns 06bIkHOBEHHOro audpdepeHunanbHOro ypaBHeHUs
nepeoro nopsigaka.

MeTon pasnoxeHusi no dpopmyne Telinopa peleHus 3agaun Kowmn ans 06biKHOBEHHbIX andpddepeHLmanbHbIX
ypasHeHuit. Metoapl Tuna PyHre-KyTTa. MpocTeiiuve BapuaHTbl MeTonos PyHre-KyTTa nepBoro 1 BTOporo nopsiakos
annpokcumaumun. O6wwmii cnocod noctpoeHms Metonos PyHre-KyTTa npon3BonbHOro nopsaka annpokcuMaumu. Metogp
BTOPOro nopsaka annpokcuMaummn. Teopema o CXOOAMMOCTU U TOYHOCTM MeTooB PyHre-KyTra.

Tema 17. Metoabl Anamca pewieHus 3agaum Kowm ans o6biKkHOBeHHbIX andpchepeHumanbHbIX ypasHeHn
nepBoro nopsnka.

MHorowarosble MeToabl peleHns 3anaqn Kown ans 06bIKHOBEHHbIX ANGPEepPeHLNANbHBIX ypaBHEHWI NEPBOro
nopsagka. Mpumepsbl npocTeliwmx Metogos. MHorowaroesle Metoabl Tuna Agamca. loctpoeHvne metogos Tuna Agamca
Ha OCHOBE UHTEPMONSALMOHHbIX (HESIBHBIE METOAbI) U 3KCTPaNONSALMOHHbIX hopmyn (SBHble MeToabl). OueHku
NOrpewWwHoCcTN annpokCMMaLmnmn SBHbIX 1 HESBHBIX MeTOA0B Agamca.

Tema 18. PasHoCTHble MeToabl peLweHns KpaeBbiX U Ha4albHO-KpaeBbIiX 3anad.

Pa3HOCTHbIA MeTO annpokcumaumm OBYXTO4EYHOM KpaeBon 3aaa4qum. PaspelumMocTb pasHOCTHOM 3a8a4u. YCnosus
Bblbopa KoadphMUMEHTOB Pa3HOCTHOrO onepaTtopa, obecneynsatoLme BTOPo NOPSAoK annpokcmMauun. PasHocTHbIe
CXEeMbI 0115 ypaBHEHMS TENNONPOBOAHOCTU. SIBHAs N HESBHASA CXeMbl. VIccnenoBaHne norpewHocT annpokcmauuu.
VccnenoBaHue ycToi-4MBOCTU N CXOAMMOCTN CcxeM. MoHsTe 06 3KOHOMUYHbBIX CXEMaX AJ1s1 MHOrOMEPHbIX
napabonnyecknx ypaBHEHWA.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyatoWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUs, HaNpaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMMIUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06y4arowWmxcs pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa3oBaTe/bHbIMU PECYpcamMu, BKOYAS:

MopsiLoK opraHn3aumm 1 ocyleCTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM MO 06pa3oBaTeNbHBIM MPOrPamMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBEpPXOeH
npukasom MuHucTepcTaa obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin ®enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goeiepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pas3oBaTebHOMO y4pexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHbllii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBomkCcKoro) doeaepansHOro yHmBepcuteTa

6. DOHA, OLLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOLYNI0)

®DOHL OLIEHOYHbIX CPEACTB M0 AUCUMUNIUHE (MOOYI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHBIX CPELCTB BK/IHOHYAET OLEHOYHbIE
CPEeLCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTOHHOM aTTecTaumm.

B dpoHIe oueHOYHbIX CPeacTB COAePXUTCS creayiolas UHgpopMaums:
- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3dynbTatamM 06y4eHus o SUCLUMNIMHE (MOLYNio);
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- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AUCUMNAVHE (MOSYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LNS KaXA0ro OLEeHOYHOro CpencTea;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coaepxaHume oueHO4YHbIX CpencTBs, BKKOYas TpeéoBava, npegbsaBndaemMble K OEenCcTBuAM o6y'~|a|ou4|/|xcs|,
OEMOHCTPUpPYEMbIM pe3yfibTaTtaM, 3adaHns pas3/indHbIX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 Kk nporpamme AUCLMUNAUHBI (MOLYNHO).

7. MNepeyeHb nuTepaTtypbl, HEOOXOAUMOW AN OCBOEHUS AUCLMUIMINUHDBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsl) npeanonaraeT M3ydeHne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4atowmnMcs B 0AHOM U3 ABYX BapuaHToB (NM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npaeoobnanatensmu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6nbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI UCTAHLUMOHHO 13 MoBOI TOUKU NpW BBEAEHNM 00YyHaIOLWLMMCS CBOETO NOMMHA 1 Napornst
OT NNYHOTO KabuHeTa B cMcTeMe "ONeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHMK NeYaTHbIX U3LaHW GONMOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MM 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyaiouerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIIHY.

MepeyeHb OCHOBHO 1 NOMNONHUTENBHON y4eBbHOM NMTepaTtypbl, HEOOXOAUMOI 41 OCBOEHWUS ANCUMNANHBLI (MOayNs),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEeXMT OBHOBNEHWIO NPU N3MEHEHWM YCIOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMu aNeKTPOHHbLIX U34aHWUIA U NPU U3MEHEHMM KOMMNEKTOBaHUS (ooHAoB Hay4yHoi
onbnuotekn KPY.

8. NepeyeHb pecypcoB NHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX oM
OCBOEHUSI OUCLIMMIUHDbI (MOOYNA)

MNMopTtan matemaTnyeckmx NHTepHeT-pecypcos - http://www.math.ru/

[MopTan MmateMaTnYeCcKmnx NHTEpPHEeT-pecypcos - hitp://www.allmath.com/
lMopTan pecypcoB No eCTECTBEHHO-HAY4YHbIM gucumnam - http://en.edu.ru/

Caiit obpasoBaTeNbHbIX pecypcoB No MatemaTtuke - http://www.exponenta.ru/
CnpaBoyHKK NO KOMMNbIOTEPHON MaTematuke - http://www.users.kaluga.ru/math/

9. MeToguyeckue ykasaHus pisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUMNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nekumu TeopeTnyeckuii Matepuan nanaraeTcs Ha nekumsix. [puyem KOHCNEKT NeKLUiA, KOTOPbIA OcTaeTcs y
CTyLleHTa B pesynbTate NpOoCnyLWMBaHNS NEKLUM HE MOXET 3aMeHuTb y4ebHurk. Ero uenb -
(POPMYIMPOBKA OCHOBHbIX YTBEPXAEHWUI 1 onpeaeneHuid. MNpocnylwas nekumo, NonesHo
03HaKoMUTbCS ¢ Bonee NoapobHbIM M3NoXeHeM Matepuana B yuebHrke. Cnmcok nutepaTypbl
pasgeneH Ha LBe Kateropun: HeobXoaMMbI AN COAYM 9K3aMEeHa MUHUMYM U OOMONHUTENbHAS
nuTeparypa.

camocTos- | CamocTosiTenbHas paboTa npeanonaraeTt BbINONHEHUE AoMalHKX paboT. MpakTnyeckne 3anaHus,

TenbHas BbIMOIHEHHbIE B ayAUTOPWM, NPefHa3HauYeHbl AN ykasaHus obwmx MeTOLOB peWeHNs 3aaay

pabota onpefeneHHoro Tnna. 3akpenuTb HaBbIKN MOXHO NKLb B PE3yNbTaTe CaMOCTOATENbHON PaboThl.
Kpome Toro, camoctositenoHas pabota BKNOYaeT NOATOTOBKY K 3a4eTy v ak3ameHy. [Mpu nogrotoske
K ciadye 3ayeTa v ak3ameHa BeCcb 06 beM paboTbl peKoMeHAyeTCA pacnpenensTs PaBHOMEPHO MO
LHSIM, OTBEAEHHbIM L5l NOArOTOBKM K 3a4eTy U 9K3aMeHy, KOHTPONMPOBaTh Kax bl AeHb
BbINOMHEHNS paboTbl. Jlyylwe, ecnu MOXHO NepeBbINONHNTL NnaH. Toraa Bcerna 6ynet peseps
BPEMEHN.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3avert Mpun NoaroToBke K chave 3a4eta Becb 06beM paboTbl peKOMEHAYETCS pacnpenensTe PaBHOMEPHO MO
[HSIM, OTBEEHHbIM [ NOArOTOBKM K 3a4eTy, KOHTPONUPOBATb KaXAbll AeHb BbiNONHEHUs paboThl.
Nyywe, ecny MOXHO NepeBbINONHUTL NnaH. Toraa Bceraa bynet peseps BpeMeHn. KpoMe matepuana
NeKLMA PeKoMeHayeTCs UCMoNb30BaTh Matepuarnbl M3 Cnncka PeKOMEeHO0BaHHOW NMTepaTypsbl

9K3aMeH Mpv NoAroToBKE K coavye ak3ameHa BeCb 06beM paboTbl PEKOMEHAYETCS PaACNPenEnsiTh PABHOMEPHO
Mo OHSAM, OTBELEHHBIM LS NMOAFOTOBKM K 3a4€Ty, KOHTPONMPOBATh KaXAbl feHb BbINOMHEHNS!
paboTbl. Jlyywe, ecn MOXHO NEPEBLINONHWTL NnaH. Torna scerna bynet peseps BpemeHu. Kpome
MaTtepuana nekuuii peKoMeHOyeTCcs UCNoNb30BaTh MaTepmarbl U3 CNCKa PEKOMEHL0BAHHOM
nuTepaTtypbil

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MoORyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYLLECTBEHU 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpaMMe AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xoaumon ons ocyuwiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHo-TeXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbsl) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pasoBaTenbHyto cpeny KDY.

YyebHble ayamnTopun ons KOHTakTHOW paboThl C MpenonaBateneM, yKOMNIekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep ans pacnedvarky pasgaroyHbix MaTepuanos.
MynbTumeouitHas ayoutopums.
KomnbioTepHbIii knacc.

12. CpencrtBa apantauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBanUAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMOCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSTE NHpopMaLMKN 0By4YatoWMMNCs MHBAIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4yHbIX Bnoax 6e3 noTepwn AaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnd KOHTEHTOM C KnaBmnartypbl;

- CO3[4aHne BO3MOXHOCTEW A5 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMI0 U3 pasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHNEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 4N Nepeaayn MHGOpPMaLIMm, OpraHn3aL My pasnuyHblx
POPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb NCNONb30BaHbI AN NPOBEAEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro 1 NPOMeXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLONMIXKNTENIbHOCTU caa4m oby4atolwmMMcst UHBANULOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMU
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAaHOBNEHHOW MPOAOIXUTENBHOCTU UX CHAYN:
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- NPOAONIXXUTENIbHOCTU COa4n 3a4é€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHyYT;

- NPOOOIXUTENIbHOCTU BbICTYNNEHUA 06yqa|ou4eroc9 npu 3awunTte KprOBOI7I p8.60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtaBneHa B cootTBeTcTBUM ¢ TpebosaHnaMu GrOC BO n yyebHbIM nnaHom no HanpasneHuo 01.03.04
"MpuknagHas matematuka" n npounio noarotoskm "MartemaTnyeckoe mogenmpoeaHue".

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 10 na 12. Bl YHH
skt

AR 5 AN LM O



Mporpamma gucumnnuHel "YucneHHsle metoapl"; 01.03.04 "MprknagHas matemaTuka".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.12 HYucreHHble MeToab!

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 01.03.04 - MNpuknanHaa maremMaTtvuka
Mpodchunb noarotoskun: MaremaTnyeckoe MogenMpoBaHue
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1. Baxsanos H.C. YucneHHble metonbl / Baxsanos H.C., Xuakos H.M., Kobenbkos ".M.; : YyebHoe nocobue -
WNapatenbcTeo 'NlabopaTtopusi 3HaHmiA', 2015.

- 639 c. URL:https://e.lanbook.com/book/70767 ?category_pk=915#authors

2. baxsanos H.C. YucneHHble MeToapbl B 3agadax n ynpaxHenusix / baxsanos H.C., JlanuH A.B., Ynxonkos E.B.; :
YyebHoe nocobue - iapnaTtenbcteo Jlabopatopus 3HaHuiA', 2015.

- 243 c. URL: https://e.lanbook.com/book/70743?category_pk=915#authors

3. MnaabipyHa 1. J1.. BBeaeHne B YicneHHble MeToapl: yuebHoe nocobue / J1.J1. Mnasbipuna, M. M. Kapuescknii; KasaH.
denep. yH-T.-KasaHb: KazaHckuin yHuBepcuTer,

2012.7121, [1] c.: un.; 21.?Bubnunorp. B KoHUe KH. (3 Ha3B.). - URL: http://repository.kpfu.ru/?p_id=47327

4. Demnaosuy B.MN. OcHOBbI BEIMUCAUTENBHON MaTeMaTuku: yuebHoe nocobue [AnekTpoHHbIl pecypc] / demnaosuy
B.M., MapoH N.A. - C6.: NaHb, 2011. - 672 c.

URL: https://e.lanbook.com/book/2025?category_pk=915#authors

5. AmMocoB A.A. BeluncnuTenbHble MeToabl [9nekTpoHHbI pecypc] / AMocos A.A., Ily6uHckuia KO.A. KonyeHosa H.B. -
CI6.: Naxb, 2014. - 672 c.

URL: https://e.lanbook.com/book/421907?category_pk=915#authors

JononHutenbHas nuteparypa:

1.dappees O.K. BoluncnutenoHole MeTOLbI IMHENHOM anrebpbl [9nekTpoHHbI pecypc] /Papnees O.K., Panneesa B.H. -
CI6.: NaHb, 2009. - 736 c.

URL: https://e.lanbook.com/book/400?category_pk=915#authors

2. lWesuos I".C. YucneHHble MeTOnbI NMHEHOW anrebpbl. [OnekTpoHHbI pecypc] / Wesuos IM.C., Kprokosa O.I".,
MbigHukoBa B.W. - CM6.: NaHb, 2011. - 496 c.

URL: https://e.lanbook.com/book/18007category_pk=915#authors

3. Oemnposuy B.M. YucneHHble MeTobl aHanm3aa. Mpubnuxerue oyHKUMIA, AuddthepeHLManbHble 1 UHTErPanbHbIe
ypaBHeHUs1. [SneKTPOoHHbIN pecypc] /

Demuposuy B.1M., MapoH N.A., lyeanosa 3.3.- CM6.: laHb, 2010. - 400 c. URL:
https://e.lanbook.com/book/537?category_pk=915#authors

4. Kupees B.N. YucneHHble MeToapbl B NnpruMepax 1 3agadax [OnektpoHHbin pecypc] / Kupees B.W. MaHTenees A.B. -
CI6.: Naxb, 2015. - 448 ¢.

OBC MNManb' URL: https://e.lanbook.com/book/65043?category_pk=915#authors

5. Cpouko B.A. YncneHHble meTonbl. Kype nekunii [9nekTpoHHbln pecypc] / Cpouko B.A. ? SnekTpoH. naH. ? CM6. :
NaHb, 2010. ? 208 c. ? URL:

https://e.lanbook.com/book/378?category_pk=915#authors
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.12 HYucreHHble MeToab!

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 01.03.04 - MNpuknanHaa maremMaTtvuka
Mpodhunb noarotoskun: Maremarnyeckoe MogenMpoBaHue
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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