Mporpamma gucumnnuHel "YucneHHble metogpl"; 01.03.01 "Marematuka".

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

NHcTutyT MaTematnku n mexanukn um. H.W. Nobauesckoro

1..""‘“ o E_qu

YTBEPXOAKO
MpopekTop no obpasoBaTenbHOW aesTenbHocT KDY
L.A. Taopckuin
o 20 T

I'Iporpamma ANCUUNNNNHDbI
YncneHHble MeToapl

HanpasneHue nogrotosku: 01.03.01 - MaTemaTuka

Mpodounb noarotosku: Q6w Npodounb

KBanudomkauus BeinyckHuka: 6akanasp

dopma obyyeHus: g4Hoe

S3blk 0By4eHWs: pyccKuii

"op Havana obyyeHus no 0bpasoBatenbHOl nporpamme: 2017

KETPOHHBH
B_EPCHTET

DAE
BBl YHH
ARl |3 CE AL OHHG AHATYTAHECHAR CHCTEMA Kby



Mporpamma gucumnnuHel "YucneHHble metogpl"; 01.03.01 "Marematuka".

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 "YucneHHble metogpl"; 01.03.01 "Marematuka".

Mporpammy omucuunnnHebl paspaboTtan(a)(vn) 3asenyownii kagoenpoi, o.H. (npodeccop) Aexaaues d.I". (Kadenpa
Teopun goyHKUMIA 1 NpubnnxeHnia, oTaeneHne matematukn), Farit. Avhadiev@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

Obyyatolumincs, 0OCBOMBLUNIA LUCLMUMANHY (MOLYNb):
JonxeH 3HaTb:

OCHOBHbIE YMCTIEHHbIE METOLbI U aNFOPUTMbI PELIEHNS MAaTEMATUYECKMX 3a8ay U3 Pa3aenoB: Teopus
annpokKcMMaLmnu, YUCNEHHOE UHTErpPMpPOBaHNe, NMHeHas anrebpa,

oudodpepeHumnanbHbie ypaBHEHUS.

JonxeH ymeTb:
PaspabatbiBaTb YACNEHHbIE aNrOPUTMbI, OLLEHNTb NX MOTPELHOCTA, Peann3oBaTh 3TN anropuTMbI

JHonxeH Bnagetb:
METo4aMUN N TEXHONOrNAMU pa3paboTKy YNCNEHHbBIX METOLOB pelleHns MaTeMaTnYeckmx 3anad

JonxeH AeMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

NPUMEHATb 6a30Bble YNCIIEHHble anropuTMmbl, 6bITb CMOCOOHbBIM OLIEHUTb KX NOrpewHoCTb, YMETb peann3oBaTtb
YMUCNEeHHble anropnuTMbl

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHaa oncumnnuHa (mogynb) BkAtoYeHa B padgen "B1.6.15 OducunnanHbl (Mogynm)" OCHOBHOWM NpodpecCcnoHanbHOM
obpazosatenbHoli nporpammbl 01.03.01 "Matematrka (O6wmin npodpmnb)" 1 0THOCKUTCS K Ha30BON
(obwenpodeccuoHanbHo) YacTu.

OcBauBaetcs Ha 3, 4 kypcax B 5, 6, 7 cemecTpax.

3. O6bem gucuunanHbI (MOAYNs) B 3a4eTHbIX eauHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy oby4yaloLmuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs

O6was TpynoeMKoCTb ANCLUMNMHBI cocTaBnsieT 12 3a4eTHbix(ble) eanHuL(bl) Ha 432 yaca(os).

KoHTtakTHasi paboTa - 198 yaca(oB), B TOM Yyucne nekumm - 98 yaca(oB), npakTuyeckune 3aHsTns - 0 4yaca(os),
nabopaTtopHble paboTbl - 100 Yaca(oB), KOHTPONb CaMOCTOSATENbHOM paboThl - 0 Yaca(oB).

CamocrTositenbHasi pabota - 144 yaca(os).
KoHTponb (3a4é€T / ak3aMmeH) - 90 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHBIL: 3K3aMeH B 5 ceMecTpe; ak3aMeH B 6 CeMecTpe; 9k3aMeH B 7 cemecTpe.

4. CopepxaHue AUCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONIMYeCTBa akaaeMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCcKui nnaH KOHTaKTHON U CaMOCTOATENbHOM paboThbl NO AUCLUNINHE (MOAYIIO)

Bupabl n yachbl
KOHTaKTHOW paboTbl,
Pasnenbl puCUMNINHDI / MX TPYAOEMKOCTb CamocTtosiTeNnbHasi
N moayns Cemectp (B yacax) pa6ota
MpakTnueckue/laboparopHoble
Jlekumn 3aHATUSA paboTbl
1 Tema 1.:I'eop|/|9| NHTepnonsumm 5 11 0 11 o4
pyHKUMIA
Tema 2. KpatHaa uHtepnonsaums,
2. |TpyroHoMeTpuyeckas nHTeprnonauus 5 11 0 11 24
1 cnnanH-MHTepPnonaLnS
3. [Tema 3. KeagpatypHble GoopMybl 5 14 0 14 24
4. [Tema 4. Ok3ameH 5 0 0 0
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Mporpamma gucumnnuHel "YucneHHble metogpl"; 01.03.01 "Marematuka".

Buabl un yachbl
KOHTaKTHOW paboThbl,

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

Tema 5. YncneHHble MeToabl
5. |peweHns NMHenHbIX N HeNMMHENHbIX 6 12 0 12 12
cucteM anrebpanyeckmx ypaBHEHMIA

Tema 6. pagmeHTHbIE METODbI
crycka v YACNeHHble MeToabl
6. [peweHns HENMHENHbIX 6 12 0 12 12
anrebpanyeckrx ypaBHEHWIA 1
cucTem ypasHeHui

Tema 7. MpnbnuxeHHble METOLbI

7. |peweHns andodoepeHumanbHbiX 6 10 0 12 14
YpaBHEeHWI

8. [Tema 8. Sk3ameH 6 0 0 0
Tema 9. Haunydwme npnbnmxeHns

9. CyHKLNIA 7 8 0 8 10
Tema 10. MpubnuxeHHble MeToab

10. peleHns ornepaTopHbIX ypaBHEHWI / 8 0 8 10
Tema 11. YucneHHble MeToabl

11.|peweHns ondpdpepeHumnanbHbIX 1 7 12 0 12 14
NHTErpanbHbIX ypaBHEHUN

12.[Tema 12. Sk3ameH 7 0 0 0
Ntoro 98 0 100 144

4.2 CopepxaHue aucCUUMNINHLI (MOBYNSA)
Tema 1. Teopus nHTepnonauumn POyHKLMUA

Teopwist MHTEpNonauum anrebpanyeckumu nonvHomamu. MpeacTasnexmns fNarpanxa ons MHTePnonsiLMOHHOMO
nonmHoma. OLEHKUN NOrpelwHoCT UHTePNONSLUMA ONs rnankmx dyHKUMiA. MonnHoMbl Yebbllwesa 1 Ux NpvMeHeHne K
onTuManbHoMy Bbibopy y3noBPasaeneHHble pa3HOCTM 1 KOHEYHbIE pa3HOCTK, doopMyna HbtoToHa anst
WHTEPMONAUMOHHOro nonnHoma. Jleberosbl oLeHKM norpewHocTu. Teopembl BepHwTeiHa, daBapa n MapunHkesnya o
noBedeHnn ocTatka UHTEPNONNPOBaHNS.

Tema 2. KpaTtHas uHTeprnonsauusi, TouroHoMeTpuyeckasl MHTeprnonsiLus n cnianH-mHTeprnonaums

KpaTHoe nHTEpnonMpoBaHue, MHTEPNONSAUMOHHBIV NONMHOM SpmuTa-Deiiepa 1 oueHka norpelwHocT. Obwuii cnyyai
KpaTtHoro uHtepnonuposaHuns. Ouexka norpewHocTn. CnnanH-uHTepnonsums: cnnanHbl NepBori CTENEHN, TEOPEMbI O
MOrPELHOCTSIX anpoKcMMaummn cniaiHaMu, BaprauoHHble CBOWCTBA CMAHOB NEPBOi CTENEHU, Kybrnyeckne crnaiHbl.
TprroHoMeTpunyeckoe NHTEPNonnpoBaHme.

Tewma 3. KBagparypHble oopMybl

NHTepnonsiunoHHbIe KBagpaTypHbie (OOpPMybl, KBanpaTypHble hOpMy bl PSMOYTrofbHUKOB, Tpaneumii u CuMncoHa ¢
oLeHkamm norpelwHocTy. KBagpatypHble doopMyrbl [Faycca, To ecTb KBaapaTypHble oOpMysbl HAVBbICILErO
anrebpanyeckoro nopsaka To4HocTu. [MocTpoeHue coopmyn Maycca v oueHka norpelwHocTy. YucneHHoe
WHTErpMpoBaHve Nepuoanieckmx OYHKLMA, BblMMCNEHNE HECOBCTBEHHbBIX UHTEMPANOB.

Tema 4. 9k3aMeH

. MHTepnonaunoHHbie nonvHoMbl JlarpaHxa. TeopeMbl CylwecTBOBaHNS U € AMHCTBEHHOCTM.
. MpencraeneHwne JlarpaHxa ons MHTEPNOASLMNOHHOrO NOANHOMA.

. OueHka norpewHocTn uHTepnonsaumm JlarpaHxa ons rnagkux yHKUMA 1 ee cneacTens.
. MonnHombl Yebblwesa 1-ro pofa v MUHUMKM3aLumMs npousseneHus I (t-t_k).

. Obwas 3apaqa 06 onTumanbHOM BeliBOpe y3noB MHTEpnonsaumn (Teopema 2 Yeboiwesa).

. NeberoBbl OLEHKU MNOrPewHOCT UHTEPNONNPOBAHUS A4J1S1 HEMPEPbIBHBIX (OYHKLIMIA.

7. MpumMeHeHns oueHok Jlebera, apyrve nprMepbl 0 NOBEAEHNN OCTATOYHOrO YneHa, hOPMyNMPOBKY TEOPEM
L>xekcoHa, ®abepa n MapumHkeBnya 06 HTEpNonAUMm.

8. Teopema Belieplitpacca o paBHOMEPHO annpokcMMaLmMmn HenpepbiBHbIX PYHKLMIA anrebpaniyecknumMm nofvHoMamu.
9. PaspeneHHble pa3HOCTU U MHTEPNONAUMOHHbBIE NOMNHOMBI B dhopMe HbloToHa.
10. KoHe4Hble pa3HOCTN 1 MHTEPMONALUMOHHbIE NONMHOMbBI HbIOTOHA MO PaBHOOTCTOAWMUM y3nam.

11. KpatHoe nHtepnonnposaHune. NHTepnonsaumMoHHbIA nonMHoMm SpmuTta - deitepa: 060cHOBaHNE POPMYIb U OLEHKA
MOrpeLHOCTU.

12. KpaTHoe nHTepnonuposaHmne. Teopema CyleCcTBOBaHNS Y €AMHCTBEHHOCTU MHTEPMOASLMOHHOMO NOANHOMA SpMuTa.
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Mporpamma gucumnnuHel "YucneHHble metogpl"; 01.03.01 "Marematuka".

13. OueHka NOrpewHoCT Npn KpaTtHOM NHTEpPNONMpoBaHUn B obuiem cny4ae.

14. TpUroHOMeTpM4eCcKoe MHTEPTONMPOBaHMe, TeopeMa eaNHCTBEHHOCTM U CYLEeCTBOBAHMUS TPUIOHOMETPUYECKOTO
VHTEPMNONALUMOHHOIo NONNMHOMA.

15. TpPUroHOMeTPUYECKNA MHTEPMONSALMOHHDBIA MONVHOM ANS PABHOOTCTOSIUMX Y3MOB.

16. CnnaiiH-nHtepnonauns. CnnaiHbl 1-0i CTeneHn: onpeaeneHne, Teopema CylecTBOBaHNS U eANHCTBEHHOCTY,
npencrtasneHve tuna Jlarpaxxa.

17. AnnpokcnMaumMoHHbIe CBOMCTBA CMNaiHOB 1-01 CTEeNeHN B Knaccax OyHKUMIA C 3a4aHHbIMA MOOYNSMU
HenpepbIBHOCTN. CBOMCTBO "HacblwaemocTu'”.

18. DKcTpemanbHoe CBOMCTBO CNNaiHOB NEePBOW CTEMEHN.
19. Kybunyeckue cnnaiHbl.

20. NHTepronsiuMoHHbIE KBaLpATYPHbLIE (POPMY/IbI: ONPELENeHne, OLeHKa NorpewHoCTU, anrebpanieckuii mopsiLoK
TOYHOCTMU.

21. KeappaTypHble doopMy/ibl NEBbIX, CPEAHVX W MPaBbIX NPSAMOYro/IbHUKOB U OLIEHKU MX MOrPeLwWwHOCTH.
22. KsappaTtypHas copmyna Tpaneuuii. OLeHKM NOrpewHoCTY 41 oOpMyn TpaneLui.
23. KeappaTtypHas doopmyna CumncoHa. OueHKku norpewHocTy anst oopmynsl CMMcoHa.

24. KBagpaTypHble cpopMynbl [aycca (HavBbicwero anrebpanyeckoro nopsiaka TO4HOCTM): TEOPEMbI O TOM, YTO MOPSI oK
TOYHOCTM 2N HEBO3MOXEH, a MOPSAOK TOYHOCTM 2n-1 CBA3aH C AOMOHUTENBbHBIMUA YCNOBUSIMU OPTOrOHANBHOCTH.

25. OueHKM OByX TUMOB MOTPeWHOCTN KBaapaTypHbIx doopmyn Maycca.

Tema 5. YncneHHble MeTOObI pPeLUEHUS IMHENHbIX U HENIMHEWHbIX CUCTEM anrebpanyeckux ypaBHEHUN

To4Hble METOLbI PELLEHUSI CUCTEM NTMHENHBIX anrebpanyeckrx ypaBHeHuwin. dopmynbl Kpamepa ¢ noacHeToMm ymcna
HeobxoaMMbIX apudomeTuyecknx onepaumin. Meton Maycca ¢ noacHeToM Ymicna Heo6XoaNMbIX apUEIMETNHECKUX
onepauuii. Moomdpukaumm metoaa Maycca v Ux NpUMEHEHWE K BbIMUCTEHWIO OnpesenuTens Matpuvubl. [lpyrue To4Hble
METO[bl: METOL OPTOrOHANM3aumm, KBaapaTHoOro KOpHSI.

Tema 6. FpagueHTHbIe METOAbI CMYCKa U YMCNEHHbIE METOAbI PELUEHUSA HeNIMHENHbIX anrebpanyeckux
YPaBHEHUN 1 CUCTEM YpaBHEHUN

NTepaumoHHble METOLbI PELleHMsI CUCTEM NIMHENHBIX anrebpanyeckrx ypaBHeHwn. Metonbl NpocToi ntepaumu, nga
meTona 3eigensl, METO4 NOKOOPAMHATHOrO CNycka, MeToLbl FpaAneHTHOro crnycka. YicneHHble MeToabl peweHus
HEeNMHENHbIX YPaBHEHWIA: METOL, AeNEeHNs OTPe3Ka Nnononam, NTepauroHHbIe MeTobl, METOA KacaTenbHblx HbloToHa 1
MeToq xopA. YucneHHble METOAb! PELIEHUSI CUCTEM HENMHENHBIX anrebpanyeckux ypaBHEHUIA.

Tema 7. MpubnunxeHHble MeTOAbI peLleHUs AudpchepeHLNaNbHbIX ypaBHEHU

Knaccuueckme Metonpl npubnvnxeHHoro peweHus 3aaauun Kown ansi 06bIkHOBEHHOMO ANgIchepeHLnanbHOro ypaBHEHNS.
OCHOBHbIE YMCNEHHbIE METOAbI pelleHuns 3aaaqm Kowm ona nudpepeHumanbHbiX YpaBHEHW U CUCTEM YPaBHEHNIA
MepBOro NopsaKa, pacnpoCTpaHEHNe Ha YPaBHEHUS BbICWIMX NOPSAKOB. MeTon KOHEYHbIX Pa3HOCTEN pelleHsl KpaeBol
3aayv on1st IMHENHbIX YpaBHEHW BTOPOro Nnopsiaka.

Tema 8. Ok3ameH

1. HavmyHLume I'IpI/I6J'II/I)KeHI/I$| B JINHENHbIX HOPMUPOBAHHbIX MPOCTPaHCTBax. TeopeMa O CylWeCTBOBaHUN 31eMeHTa
Hauny4wero I'IpI/I6J'II/I)KeHI/I$|.

2. Teopema 0 OAMHCTBEHHOCTU SMIEMEHTA HAUNYYLWETO NPUBANXEHNS B NTMHEAHOM HOPMUPOBAHHOM NMPOCTPAHCTBE CO
CTPOro BbIMyK/I0A HOPMOWA.

3. MpuMepbl NpoCcTPaHCTB OYHKLWA CO CTPOrO BbiMyKI0in HOPMOIA. MpuMepbl NPOCTPaHCTB, HOPMbI B KOTOPbIX HE
ABNSIIOTCS CTPOro BbINYKIIbIMU.

4. Hannyywme npmbnmxeHus B NPOCTPAHCTBAX CO CKANSIPHBIM NPOU3BEAEHNEM.
5. MpuMepbl NpUMEHEHWSI 0BLWKX TEOPEM O HAWMMYHIWMX NPUBNNXEHUSX B qoYHKLMOHANbHBIX MPOCTPaHCTBaX.

6. Havnyywme paBHOMeEpHbIE NPUBAMXEHNS HEMPEPbLIBHBIX (PYHKLMIA nonuHoMamu. Teopema o Yeboiwesa 06
anbTepPHaHCe.

7. Teopema 0 € AUHCTBEHHOCTY NMONMHOMA Hany4dwero NpubanXeHns B MPOCTPaHCTBE HEMPepbIBHbIX (OYHKLNIA 1 ee
cnenctseue. MNpumep Yebbiwesa.

8. 3apaya Kowwn gns OLY. Meton nocnepoBatenbHbix NpubnnxeHnii MNukapa ¢ npuMepom.
9. MeTopn cteneHHbix pagos Kowwn ons pewenuns OLY ¢ npumepom.

10. MeTon nomaHbix diinepa ans pewenuns OLOY un ero 06obweHus.

11. Metog PyHre-KyTTbl. Anropnt™m PyHre-KyTTbl 4eTBEpTOro nopsaka.

12. AnropuTmbl PyHre-KyTTbl nopsaka oauH v asa.

13. Cx0aMMOCTb 0OHOWAroBbIX METOA0B pelweHus 3aaayn Kowwn gna OLY.

14. Mpaeuno PyHre ong Boibopa onTyManbHOro wara.

15. MHorowarosble MeToabl Agamca.

16. Kpaesas 3apaya ons nuHeriHoro O 1Y BToporo nopsgka.

17. Ouenka norpewHoctn MKP npu peweHnn kpaesoi 3agayu gna OJY BToporo nopsiaka.
18. O 3apmavax ans ypaBHeHWI B HaCTHbIX Mpou3BogHbix, Popmyna lMyaccoHa.
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19. MeToA KOHEYHbIX Pa3HOCTEN B NpUMeHeHUU k 3afade Jupuxne ons ypasHeHus [NyaccoHa.
20. MeToq KOHeYHbIX pasHoCTel AJisl ypaBHEHUIA napabonnyeckoro 1 runepbonnyeckoro Tmna.
21. MpnbnunxeHHble METOLbl PEleHNst onepaTopHbIX ypaBHeHWn. MeTon MOMEHTOB.

22. MeToA HauMeHbLlLMX KBAAPATOB Kak crieunanbHbIi cryyan MeToaa MOMEHTOB. TeopemMa CyleCcTBOBaHNA U
CXOAUMOCTY NPUBINXKEHHOFO PELLEHMS.

23. MNpsamble MeToAbl NPUOBNNXEHHOTO PEeWeHNs ONepaTopHbIX ypaBHeHWn. OnpeneneHne NpoeKLMOHHbIX MeTOLO0B.
24. YycneHHble METOAbI PELEHNS MHTErpanbHbIX YPABHEHWUI (METOLbI KONIOKALLMUN).

Tema 9. Hannyuwime npnénuxeHns doyHKLUIA

Haunyywue npnbnuxeHns B HOPMUPOBAHHBIX MPOCTPAHCTBax. TeopemMa CyleCcTBOBaHNS aNIeMeHTa Hauny4wero
npubnuxeHus. Teopema eANHCTBEHHOCTU 3/IEMEHTA HAUNYYLWEro NPUBNMXEHNS! B MPOCTPaHCTBaxX CO CTPOro BbiMyKoi
HopMoiA. MprMepbl MPOCTPAHCTB, MMEIOLLMX U HE UMEIOLLMX CTPOrO BbiMyKNOM HopMbl. Hannydwme npmbnmxexHus B
npocTtpaHcTeax mnbbepta. Hamnyywue npnbnmnxeHns nonmHoMammn goyHKUMIA, HenpepbiBHbIX Ha oTpeske. TeopeMa
Yebbiwosa 06 anbTepHaHce 1 ee CNeacTBus.

Tema 10. MpubanxeHHbIe METOAbI PpeLLEeHUsi OnepaTopHbIX YpaBHEHUN

MpubnunxeHHble METOAbI PELEeHNs ONepaTopPHbIX ypaBHEHWR. MeToa MOMEHTOB M €ro OCHOBHbIE YACTHbIE Clly4aun: MeTon
lanepkuHa 1 METOL HaMMeHbLMX KBaapaToB. Teopema o CywecTBOBaHUM 1 CXOAMMOCTM NPUBINXKEHHOTO pelleHus,
NOMy4eHHOro METOAOM MOMEHTOB, K TOYHOMY pelieHuio. MNpsiMble METOAbI PELEHNs OnepaToOPHbIX YPaBHEHWIA,
CBSI3aHHble C NMPUMEHEHINEM NPOEKLMOHHBIX onepaTopos. MeTo NoAVHOMMANbHOM KONNoKauun Ans peweHuns
MHTErpasnbHbIX ypaBHeHWi A BTOpPoro poaa. Meton crnnaiH-konnokauum Ans peweHnst MHTerpanbHbiX ypaBHeHUi BTOPOro
pogna.

Tema 11. YUncneHHble MeToAbl pelueHus audocpepeHunanbHbIX U UHTErpanbHbIX YpaBHEHUN

MoBTOpEHWE KNaccuyeckmx MeTooB NpubnmxeHHoro peweHns 3agaqu Kown ans o6bIKHOBEHHOrO
andodgoepeHLmanbHoro ypasHeHusi. OCHOBHbIE YMCEHHbIe MeTobl peweHus 3anadv Koww ans andpepeHumanbHbIx
ypaBHeHWi 1 cucTeM ypaBHeHwuin nepeoro nopsinka. Meton PyHre-KyTTa YeTBepToro nopsiaka. Beisog doopmyn
PyHre-KyTtTa ons anroputMoB nopsiaka oguH v aga. PacnpocTpaHeHne MeToA0B Y/ACNEHHOMO peleHns Ha ypaBHeHNs
BbICWIMX NOPsiAKOB. MeTon KOHeYHbIX pasHOCTel pelleHns KpaeBoi 3aaadn oNsl IMHENHbIX YpaBHEHW BTOPOro
nopsaka.

Tema 12. 3k3ameH

1. Havmquume I'IpI/I6J'II/I)KeHI/I9| B INHENHbIX HOPMUPOBAHHbIX NPOCTPAHCTBAx. Teopema O CylwecCcTBOBaHUM aneMeHTa
Haunyywero I'IpI/I6J'II/I)KeHI/I9I.

2. Teopema 0 €AUHCTBEHHOCTY 3NEMEHTa Hauny4lwero NPUbNNXeHNs B TMHEAHOM HOPMPOBAHHOM MPOCTPAHCTBE CO
CTPOro BbIMyKNON HOPMOA.

3. MNpuMepbl NPOCTPaHCTB OYHKLIIA CO CTPOro BbiMyKION HOPMOIA. [1prMepbl NPOCTPAHCTB, HOPMbI B KOTOPbLIX HE
ABNSAIOTCA CTPOro BbIMyKNbIMU.

4. Havnydwme npmbnmxeHus B NPOCTPAHCTBAX CO CKaNSIPHbIM MPOU3BEAEHVEM.
5. MpuMepbl NpUMEHEHMUS 0BLWKX TEOPEM O HAMMYHIIMX NPUBNNXKXEHUSX B (OYHKLMOHANBbHBIX MPOCTPAHCTBAX.

6. Havnyywme paBHOMepHbIe NPUBMXEHWs HeNpPepbIBHbIX (PYHKLIMIA nonvuHoMamu. TeopemMa o Yebbiwesa 06
anbTepHaHce.

7. Teopema 0 eOMHCTBEHHOCTU NONMHOMA HauMy4LWero NPUONMXeHUs B NPOCTPAHCTBE HEMPEPbIBHLIX OYHKLWA 1 ee
cnenctaue. Mpumep Yebolwesa.

8. 3apava Kowwu gns OL0Y. Meton nocnenoBatenbHbix NpubnmxeHuii Nukapa ¢ NpuMepom.

9. MeTop cteneHHbix pagos Kowwn ans pewenuns OLY ¢ npumepom.

10. MeToq nomaHbix diinepa ans pewenns OLNY n ero 06obweHns.

11. MeTton PyHre-KyTtTbl. Anropmntm PyHre-KyTTbl YeTBepTOro nopsaka.

12. AnropuTmbl PyHre-KyTTbl nopsiaka oguH v gsa.

13. CxoamMMOoCTb 04HOWAroBbIX METOA0B pelweHuns 3agayv Kowwn gns OOY.

14. Mpaewuno PyHre ons Boibopa onTuManbHOro wara.

15. MHorowarosble MeToabl Agamca.

16. Kpaesas 3apaya ons nuHeriHoro OL1Y BToporo nopsaka.

17. OueHka norpewHoctn MKP npu peweHnn kpaesoii 3aga4un ang OLlY sToporo nopsaka.
18. O 3amavax ons ypaBHeHWI B 4aCTHbIX MPou3BoaHbix, Popmyna lNMyaccoHa.

19. MeToa KOHEeYHbIX pa3HOCTel B NpyMeHeHW K 3agade dupuxne ana ypasHeHus [NyaccoHa.
20. MeToA KOHeYHbIX pasHoCcTel A ypaBHEHU napabonnyeckoro v runepbonnyeckoro Tmna.
21. MpubnnxeHHblE METOABI PELLEHNS ONePaTOPHbIX ypaBHeHN. MeTon MOMEHTOB.

22. MeTo4 HauMeHbLKX KBaopartoB Kak cneunanbHbIn cnyqa|7| mMeTonga MOMEHTOB. Teopema cyuwecTtBoBaHMA n
CXOAnMOCTHn I'IpI/I6HI/I)KeHHOFO pelweHns.

23. MNpsambie MeToAbI NPUBANXEHHOTO PeLeHNs onepaTopHbIX ypaBHeHWin. OnpeneneHne NpoeKUMOHHBLIX METOO0B.
24. YycneHHble METOAbI PELEHNS MHTErpanbHbIX YPaBHEHWUI (METOLbI KONNOKALIUN).
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5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TEM (pasnenos) AUCLUUMNANHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl obydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumm n ocylecTBAeHNS 06pa3oBaTeNbHON NesTeNbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHuctepctsa obpasosaHus u Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBmna BHyTPEHHEro pacnopsaka goefepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeXx AeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblii yHUBEpCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNANHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPeACTB COAEPXUTCS creayiolas UHpopMauums:

- COOTBETCTBME KOMNETEHLUIA MNaHUPYEMBIM pe3dynbTatam 06y4eHus No JUCLUMNAMHE (MOLYNIo);

- KpUTEPWM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHNBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBaHI/IFI, npegbsasnsaemMble K OEenCcTBuAM o6yqa|ou4v|xc9|,
OEMOHCTPUpPyeMbIM pe3ynbTataM, 3adaHns pas3/indHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUN/INHBI (MOAYNS)

OcBoeHue gucumnanHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepatypbl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 0by4aloWmnMcs B 0AHOM U3 ABYX BapuaHToB (NGO B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES IANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY noroBopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoOOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOEMO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B cUCTEME "ONEKTPOHHBIA YHUBepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTta He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no dProC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBLI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpPoHHbIX U34aHWIA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Ky,

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)
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SCOPUS - http://scopus.com
HayuyHas anekTpoHHas 6ubnunoteka PP - www.elibrary.ru
Ob6wepoccuiicknini MatemaTmyeckmin noptan - http://math-net.ru

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXcsl N0 OCBOEHUIO AUCLUMIUHBI (MOAYNS)
Bup pabot MeTtoaunueckue pekomeHpauum

nekummn OCHOBHbIM MOMEHTOM B XO4€ NEKLMOHHbIX 3aHSTWIA SBNseTcs He06X0AMMOCTb KOHCMEKTUPOBAHUS
y4ebHoro Matepuana. Hano obpawars ocoboe BHUMaHUe Ha hOPMYIMPOBKM, PacKpbiBalowme CyTb
TEX UMM MHbIX SIBNIEHWIA N NPOLIECCOB, Hay4YHble BbIBOLbI M MPaKTUYeckue pekomeHaaumn. XenatenbHo
0CTaBNsATb B paboynx KOHCNEKTax Nons Ans noMeTok. He cnefyeT cTecHATbCs 3adaBaTtb NEKTOpy
BOMPOCbI, ECN Kakne-nnmbo acnekTbl NEKLMOHHOro Matepmana okasanvicb HEMOHATHBIMU.

nabopatopHble| ObpaTtm BHAMAHWE HA TO, 4TO paboTa Ha NPaKTUYECKUX 3aHATUSX NPeanonaraeT CMCTEMaTUYECKYIO

paboTbl 1 NNaHOMEPHYIO NOArOTOBKY K 3aHATUIO. [locne nekumn cnemyeTt N03HAaKOMUTLCS C NAaHoM
NPaKTUYECKMX 3aHATWA U CMIMCKOM 06513aTeNbHOM U LOMNONHUTENBHOW NUTEPATYPLI, KOTOPYHO
HEeobXxoMMO NPoYNTaTh, N3YYNTb U 3aKOHCMEKTNPOBAThL. PazbsACHeHVE No BONpoOcam HOBOM TEMbI
LalTCs NPenoaaBaTteneM B KOHLE NPeaplayLero NpakTMieckoro 3aHaTus.

camocTtosi- | CamocTosiTenbHast paboTta TpebyeT, Npexae BCero, U3y4yeHnst peEKOMeHAyeMbIX MCTOYHUKOB U
TenbHas MOHOrpadomyecknx paboT, nx pedoeprpoBaHns, NOAroTOBKM LOKNAL0B 1 COO6WeHWA. BaxHbiM
pabota 3TanoM B caMocTosTeNbHOM paboTe SBNSETCS NOBTOPEHME MaTtepuana no KoHcnekTy nekumm. OgHa

13 rNaBHbIX COCTaBNSOWMX BHEAYAUTOPHON NOArOTOBKM - paboTa ¢ yuebHukoM. OHa npennonaraet:

BHMMaTENbHOE NPOYTEHNE, KPUTMHECKOE OCMbICNIEHME CoaepXaHusi, 060CHOBaHNE COBCTBEHHO

no3muum No ANCKYCCUOHHBIM MOMEHTAM, MOCTAHOBKWN MHTEPECYIOLLNX BOMPOCOB, KOTOPbLIE MOTYT CTaTb

npeameToM obcyxaeHns Ha cemmHape. Mpu paboTte ¢ TepMMHaMn HeobxoanmMo obpaluaTbes K

cnosapsiM, B TOM 4Yucne OOCTynHbIM B VIHTepHeTe, Hanpumep, Ha canTe http://dic.academic.ru.

aK3ameH Heobxonumo TwartensHo npopaboTatb nekuun. Cnepyet Takxe o6paTuTb BHMAHUE Ha
LOMOIHUTENBHYIO NUTEPATYPY U UCTOYHUKM, KOTOpble pa3bupanucb Ha CEMUHapax B TeHeHNe
cemecTtpa. OTBET Ha 9K3aMeHe npegnonaraeT NoaHoe 1 NOCnenoBaTeNbHOE N3N0XEHNE N3YYEHHOro
Matepuana, a TakxXe AEMOHCTPALMIO CNOCOBHOCTU U FOTOBHOCTU NMPUMEHWUTD MOMYYEHHbIE
TEOPETUYECKME 3HAHMS K NpeasiaraeMbiM NPakTUHECKUM 3a4aHnsM.

10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHOJOTMI, UCMOJb3YEMbIX MPU OCYLLECTBIIEHUN 06Pa30BaTENIbHOrO
npouecca no gucuunianHe (Moaynio), BKaOUYas nepedyeHb NporpaMMHOro obecneyeHust U MHGOOPMAaLMOHHBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHM 06pa3oBaTebHOro npoLlecca no
OUCUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpamMMme AUCUMNNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moayo)

MaTtepuanbHo-TexHM4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumniavHe (Moaynio) BkntoyaeT B cebs
cnenyowme KOMMOHEHTbI:

MomelueHns ons CaMOoCTOATENBbHON PaboThbl 0BYYaOWMXCS, YKOMMNEKTOBAHHbIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbs1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHNS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamnTopun ons KOHTakTHOW paboThl C MpenonasaTenem, yKoMNnekToBaHHble crneumnanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbSA).

KomnbioTep 1 NpuHTEp ONst pacneyaTky pa3ngaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

12. Cpe,u,cma apgantauum npenopgasaHusl aucUNNNIUHbI K I'IOTpeﬁHOCTSIM 06y'-|a|ou.|,wxcﬂ UHBaNUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300pPOBbSA
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rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLnUn O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- co30aHne BO3MOXHOCTEN Osi 06yHalowWmMXcs BOCMNPUHUMATD O4HY W Ty XXe MHCDOPMALMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CriyXa Noslydany UHGOPMaLMIo BU3yabHO, C HAPYLWEHUSIMW 3peHNs -
ayaunarnbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBaroWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIIA;

- NPVMEHEHNe ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIWIA Ons nepenayy MHGOPMaUmn, opraHn3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl 0by4atowerocs ¢ npenonasatenem, B TOM Yucie Be6UHaApOB, KOTOPbLIE MOTYT
ObITb UCMONb30BaHbI AJ1sl NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeneHNsI CEMUHAPOB, BBICTYMIEHNS C AOKNAAaMy U 3aWnTbl BbINOIHEHHbIX paboT,
NpOoBeEeHNS TPEHVHIOB, OPraHM3aLmmn KONEKTUBHOW paboThl;

- MPUMEHEeHNe ANCTaHUMNOHHbIX 06pa3oBaTenbHbIX TEXHONOMMIA AN OpraHn3auUmMm opM TEKYLEero 1 NPOMEXYTOYHOro
KOHTpONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU caaqm oby4atowmMcst MHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
300p0oBbS (POPM NPOMEXYTOYHOM aTTecTaumnn N0 OTHOWEHMNIO K YCTAHOBNEHHOM MPOAONXUTENBHOCTUN NX COaYN:

- MPOAOMXNTENBHOCTN cAayn 3a4éTa UNKM aK3aMeHa, NPOBOAMMOro B MUCbMEHHO dopMme, - He Bonee yeM Ha 90 MUHYT;
- NPOONMXMNTENIbHOCTN MOAFOTOBKM 06y4yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 y4ebHbiM nnaHom no HanpasneHuto 01.03.01
"Matematuka" n npogouno noarotoskm "Obwmin npocounb”.
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51.6.15 HYucneHHble MeToab!

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 01.03.01 - Marematuka

Mpogounb noarotoBkn: O6WUIA NPodnIb

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTteparypa:

1. ABxagunes, ®.I". YncneHHble MeTodbl aHanm3a: ydiebHoe nocobue / d. I'. Aexaames ; M-Bo 06pas3oBaHus 1 Haykn Poc.
depepauun, PrAQY BIMO 'KasaH. (Mpusonx.) doenep. yH-1', UH-T Matematukm n mexaHuku uM. H. U. Nlobauesckoro. -
OnekTpoHHble JaHHble. - KasaHb : KazaHckuin benepanbHbiii yHnBepcuteT, 2013. - 126 c. - Pexxum gocTyna: OTKpbITbIiA. -
TekcT : anekTpoHHbIn. - URL: hittp:/kpfu.ru/portal/docs/F_739637412/Avhadiev._.Chislennye.metody.analiza.pdf (garta
obpaweHns 13.03.2020). - Pexrm gocTyna: oTKpbITbIN.

2. ['ynuH, A. B. BBeeHve B YnCneHHble MeToAbl B 3aaaqax 1 ynpaxHeHusx : yuebHoe nocobue / A.B. M'ynnn, O.C.
Maxopoga, B.A. Mopo3sosa. - Mocksa : UH®PA-M, 2017. - 368 c. - (Beicwee obpasosaHue: bakanaspuar). - ISBN
978-5-16-101108-9. - TekcT : anekTpoHHbIl. - URL: https://znanium.com/catalog/product/883943(nata obpateHus:
13.03.2020). - Pexum gocTyna: no no4anucke.

3. KanutkuH, H. H. YucneHHble MeToapl: y4ebHoe nocobue / KanutkuH H.H., - 2-e uag., ncnpasneHHoe. -
CaHkT-letepbypr: EXB-MNeTepbypr, 2015. - 587 ¢.ISBN 978-5-9775-2575-6. - TekCT : anekTpoHHbINA. - URL:
https://znanium.com/catalog/product/944508

(nata obpaweHus: 13.03.2020). - Pexxum gocTtyna: no noanmcke.

JononHutenbHas nuteparypa:

1. Bonkos, E. A. YncneHHble MeToapl : y4ebHuk / E. A. Bonkos. - 5-e nag. - CankTt-MNetepbypr : JlaHb, 2008. - 256 c. -
ISBN 978-5-8114-0538-1. - TekCT : aneKTPOHHbI // JlaHb : anekTpoHHo-6ubnmoteyHas cuctema. - URL:
https://e.lanbook.com/book/54

(nata obpaweHus: 13.03.2020). - Pexxum goctyna: ons aBTopus. rnonb3oBartenei.

2. baxsanos, H. C. YucneHHble MeTodbl B 3aaa4ax 1 ynpaxHeHusix : yyuebHoe nocobue / H. C. baxsanos, A. B. JlanuH, E.
B. YnxoHkos ; nog penakumeii B. A. CagosHuyero. - 4-e n3g. (an.). - Mockea : JlabopaTopust 3HaHuid, 2015. - 243 c. -
ISBN 978-5-9963-2980-9. - TeKkCT : 9NeKTPOHHbI // JlaHb : anekTpoHHO-6ubnmoTteyHas cuctema. - URL:
https://e.lanbook.com/book/70743 (nata obpaweHus: 13.03.2020). - Pexxum goctyna: nns aBTopus. nonb3oBaTtenei.

3. MaHTenees, A. B. YucneHnHble metoapl. [MpakTukym : yuebHoe nocobue / A.B. MaHTenees, U.A. Kynpssuesa. - Mocksa
: UHDPA-M, 2017. - 512 c. - (Bbicwee obpasosaHue: bakanaspuar). - ISBN 978-5-16-105242-6. - TeKCT : 9NEKTPOHHBbIA.
- URL: https://znanium.com/catalog/product/652316 (nata obpaueHus: 13.03.2020). - Pexum pocTyna: no noanmcke.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 01.03.01 - Marematuka

Mpogounb noarotoBkn: O6WUIA NPonIb

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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.

Crpannua 11 n3 11.




