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Mporpamma gucumnnuHbl "MaTtematumka"; 04.03.01 "Xummua".

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

CrpaHnua 2 13 13.
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Mporpammy oucumnnuHbl paspaboTan(a)(m) ooueHT, o.H. (ooueHT) Absanmnos [.®. (Kacdenpa obuei matematuki,
otoeneHvne matematuku), Damir.Abzalilov@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:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTaeMoi KOMNETeHLMK
Oornk-4 CnocobeH nnaHmpoBaTtb paboTbl XMMUYECKOM HanpaBneHHOCTH, obpabaTbiBaTb 1

MHTEPNPETUPOBATL NONMyYeHHbIE Pe3y/bTaThl C UCMONb30BAHNEM TEOPETUYECKNX
3HAHW N NPaKTUYECKUX HABbIKOB PELIEHUS MAaTEMATUYECKMX U (OU3NYECKMX 3a0ay:

O6yyatolmiics, OCBOMBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

hyHOaMeHTanbHblE pasfenbl MaTeMaTukn (NMHeHas anrebpa, aHanuTnyeckas reoMeTpusi, MaTeMaTnyeckunii aHanma,
andochepeHLManbHble ypaBHEHNS, TEOPUS BEPOSTHOCTEN, MaTeMaTuyieckas CTaTtucTika);

JonxeH ymeTb:

NMPVUMEHSITb NOMYYeHHbIE 3HAHUS ONS aHaNIM3a OCHOBHbIX 3a4a4, TUMUYHBIX /1S €CTECTBEHHO-HAYYHbIX ONCLIMINH;
JlonxeH BnapeTb:

HaBblkamu NPaKTNYECKOro NCMONb30BaHNS 6a30BbIX 3HAHWUIA 1 METOAOB MaTEMAaTUKM.

JlonxxeH neMOHCTPMpPOBaTh CMOCOBHOCTL 1 FTOTOBHOCTb:

OPVEHTMPOBATLCS B NMOTOKE MHAPOPMALIMM MO CBOEW CMeunanbHOCTU, COAEPXALLEN MaTeMaTNYECKNE BbIYNCNEHMS.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

JaHHasa aucumnnuHa (Mogynb) BkntodeHa B pasgen "B1.0.05 OucumnaunHbl (Mogynun)" OCHOBHOM NPOIECCUOHASNBHOA
obpasosatenbHol nporpammbl 04.03.01 "Xumus (He NpesycMOTPEHO)" 1 OTHOCUTCS K 0653aTeNbHbBIM AUCLUMINHAM.

OcBauBaetcs Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMUaxX C yKkasaHueM KonimyecTsa 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was TpynoeMKoCTb AnCUMNAnHLI cocTaBnsieT 20 3a4eTHbix(ble) eanHuL(bl) Ha 720 yaca(os).

KoHTakTHas paboTa - 340 4yaca(oB), B TOM yncne nekumm - 160 yaca(oB), npakTnyeckue 3aHstus - 180 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositensHas pabota - 281 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 99 yaca(os).

CDopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMNMHBL: 3a4eT 1 9K3aMeH B 1 ceMecTpe; 3a4eT 1 9K3aMeH BO 2 CeMeCTpe; 3adeT
M 9K3aMeH B 3 ceMecTpe.

KETPOHHBH
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4. CopepxaHuve auMcLUUNAUHBLI (MOOYyNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUOOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTu4eckmit nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNANHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,
Pasnensbl pucumninHbl / MX TPYyA0EMKOCTb CamocTosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyecknellabopatopHble
Jlekumn 3aHATUSA pa6othbl
1. [Tema 1. NluHeliHas anrebpa 1 10 12 0 18
2. |Tema 2. BektopHas anrebpa. 1 12 10 0 20
3. [Tema 3. AHanutnyeckas reomeTpums 1 8 16 0 18
Tema 4. MatemaTnyeckun aHanms.
4. DyHKLMN 1 NOCNenoBaTenbHOCTU. 1 10 8 0 20
Tema 5. NndpepeHumanbHoe
5. [ucuncneHne oyHKLMN oaHOM 1 6 10 0 14
nepeMeHHoNn.
6. [Tema 6. MpunoxeHns NPon3BOAHbIX. 1 8 16 0 18
Tema 7. NIHTerpanbHoe ncuncneHme
/. OYHKLMW OOHON NepeMEHHON. 2 14 18 0 10
8. [Tema 8. lMpunoxeHus nHTerpanos. 2 12 16 0 10
9. [Tema 9. Psagbl. 2 12 12 0 8
Tema 10. OndpdpepeHumnanbHoe
10.|ucyncneHe PyHKLUNN HECKOMBbKKX 2 14 26 0 10
NEePEMEHHbIX.
Tema 11. OBbIKHOBEHHbIE
1. andodpepeHumanbHbie ypaBHEHUS. 3 14 16 0 20
Tema 12. YpaBHEHNS B 4aCTHbIX
12. NPON3BOOHbIX. 3 4 0 0 10
Tewma 13. UHTerpanbHoe ncymcnexuve
13. OYHKLUMMN HECKONBKNX NEPEMEHHBbIX. 3 16 16 0 30
14.|Tema 14. SnemMeHTbl TEOPUM NONS. 3 2 4 0 6
Tewma 15. Teopus BeposTHOCTE.
15. CnyyaiiHble cobbITus. 3 4 0 0 10
16.[Tema 16. CnyyaiiHble BENNYMHBI. 3 10 0 0 36
Tema 17. MatemaTtnyeckas
17. CcTaTMCTUKa 1 ee NPUNoXeHus. 3 4 0 0 23
Ntoro 160 180 0 281

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)

Tema 1. JluHenHas anrebpa

Nekuwns 1. Matpuubl, nx ceorictea. MaTpuyHble onepauun, Ux CBOMCTBA.

Nekuus 2. OnpepennTens 1 ero ceoicTea. MuHopbl 1 anrebpanyecknue [ONOMHEHMS.

Nekuus 3. CructeMbl NMHeHbIX anrebpanyecknx ypasHeHuin (CNIAY). Metonbl Kpamepa n Maycca. ViccneposaHue
paspeLmmocTm.

Nekumns 4. iccnepnosaHme ocobbix cnydaes C/TAY. PaHr matpuubl. Teopema KpoHekkepa-Kanennu. HaxoxneHvne
obpaTHO MaTpuLbl Yepes anrebpanyeckue nononHeHns n metonom XopaaHa-laycca.

Nekupnsa 5. CobcTBEHHbIE 3HAYEHUS 1 COBCTBEHHbIE BEKTOPbI KBAAPATHbLIX MaTpuL. CRekTpanbHOe pasnoXeHue.
MprMeHeHne MeToOnOB NMHeNHON anrebpbl B 3anadax aHanmaa AaHHbIX B XUMUN.

Mpaktuka 1. MaTpryHble onepaunn. YMHOXeEHNe maTpuL,.

MNpakTtuka 2. Beluncnernve onpenenvrenei.

MNpakTtuka 3. Pewerne CI1AY metogom Kpamepa v Naycca.

MNpakTtuka 4. BoipoxaeHHble CJ1AY. ViccnenosaHve paspewnmoctui. PaHr matpuupbi.

Mpaktuka 5. HaxoxneHne obpatHoi MaTpurubl.

MpakTrka 6. COBCTBEHHbIE 3HAYEHNS U COBCTBEHHBIE BEKTOPI.

Tema 2. BektopHas anre6pa.
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Nekums 6. MNoHaTre KoopAnHAaTbl TOYKW. Buabl cuctem KoopAnHaTt Ha NIOCKOCTN U B NPOCTPAaHCTBE. PacctosHune mMexagy
Touykamu. [leneHune oTpe3Ka B 3a4aHHOM COOTHOLWEHNN.

Nekuwns 7. BekTopsbl, npocTewme onepauuun ¢ HumnM. KoopavHatbl BekTopa. CkanspHoe nponssefeHne BeKTOpOoB.
Nekuns 8. BekTopHoe npon3sefeHre. YCnosme KoNNMHeapHOCTM, OPTOrOHanbHOCTU 1 KOMMNIAHaPHOCTM BEKTOPOB.

JNekumsa 9. CmewaHHOe 1 OBOMHOE BEKTOPHOE npouaseneHne. basuc. MHOromepHble BEKTOPHbIE NPOCTPAHCTBA.
MprMeHeHVe BEKTOPHOM anrebpbl B 3aa4ax HaxoXaeHUst NPOCTPaHCTBEHHON DOPMbI MONIEKYT.

Nekums 10. JIuHeitHoe npocTpaHcTBo. JluHeHoe oTobpaxeHue. Mpumepbl.
Nekumsa 11. KeagpatumyHbie chopmbl. [prBeneHme K KaHOHNYeCKoMy Buay, kputepuii CunbeecTtpa.

MNpakTtuka 7. NpsmoyronbHas v NonspHas cUCTeMbl KOOPAMHAT.
MpakTtuka 8. MNpocTenwne onepaumm ¢ BEKTOPAMU.

MpakTtuka 9. CkanspHoe npon3seaeHne BEKTOPOB.

MpakTtuka 10. BekTopHOe nponsseneHue.

Mpaktuka 11. CmewaHHoe 1 OBOMHOE BEKTOPHOE NPOM3BELAEHME.

Tema 3. AHanuTUYecKas reomeTpus

Nekumns 12. AHanuTnyeckas reomMeTpmsa Ha NNOCKOCTH. YDaBHeHMe NNHNN. YpaBHeHme I'IpﬂMOI7I Ha NNOCKOCTHW.
PaccTtosiHme oT To4ku oo I'IpFIMOI7I.

Nekumsa 13. YpaBHeHMe NNOCKOCTM 1 NPSIMO B MpocTpaHcTee. B3anMHoe pacnonoxeHue.
Nekuns 14. Jlnnun BToporo nopsaaka. lNpmeeaeHne K KAHOHNYECKOMY BUAY.
INekumsa 15. lNMoBepxHOCTN BTOPOro nopsaaka.

MpakTtuka 12. YpasHeHve nuHuun. OnvHa oTpeska, neneHne oTpeska B 3aJaHHOM COOTHOWEHUN.
Mpaktuka 13. YpaBHeHne NpsaMori Ha NAOCKOCTW.

MpakTuka 14. PacctosiHue OT TOYKM 00 NPSIMOWA.

MpakTuka 15. YpaBHeHWe NnockocTn B MPOCTPaHCTBe.

MpakTuka 16. YpaBHeHe NpsIMOA B MPOCTPaHCTBE.

Mpaktuka 17. JlnHnm BTOPOro nopsioka. dnnunc, runepbona v napabona.

MpakTtuka 18. OnpeneneHue BMaa KPMBO BTOPOro Nopsaka. HaxoXaeHue LeHTpa

MpakTrka 19. KoHTponbHas paboTa no temam 1-3.

Tema 4. MatemaTtuueckuin aHanua. AYHKLMKM U NOCNe[0BaTeNbHOCTMH.
Nexumsa 16. MoHsTMe dpyHKUMK, cnocobbl 3aaaHns yHKUMW. SneMeHTapHble yHKUMK. Mnepbonmyeckue oyHKUMN.

Nekuwns 17. Yucnosas nocnegosatenbHOCTb U npegen. CBONCTBA CXOASAWMXCS NocnenosaTenlbHOCTEN.
MocneposartenbHoCTb (1+1/n) n.

Nekumns 18. Mpenen doyHkumn. MNMoHsTUE HeonpeaeneHHocTH. PackpblTie HeonpeaeneHHocTen Tuna 0/0, 6eck/6eck.
Nekuwns 19. MNepBblil 1 BTOPOI 3ameyaTenbHbIi Npeaen.
INekumsa 20. MNMoHATMe HenpepbIBHOCTU (PYHKLIMK B TOYKE N HA OTpesKe.

MpakTuka 20. MNMpenen Yucnosbix NOcnefoBaTeNbHOCTEN.
MpakTyka 21. Mpepen dyHkumm, packpbitue 0/0, beck/6eck
MpakTtuka 22. MNepBbifi U BTOPOI 3aMeyaTtenbHblil npeaen.
MpakTrka 23. PackpblTue CTENEHHbIX HEONpPeaeneHHOCTEN.

Tema 5. OudpcpepeHumanbHoe ncunucneHme oyHKLMN ooHON nepemMeHHOWN.

Nekuns 21. MNpownssoaHas cyHKUMK. [pasnna HaxoxaeHns NpPonm3soaHON. MNpPon3BoaHbIE OT 31EMEHTAPHbBIX PYHKLUNA.
Nekung 22. Nlorapudpmmnyeckas nponssogHas. [MponssonHas oT OyHKUMIA, 3a0aHHbIX HESBHAS U NapaMeTpuyecku.
Nekuwns 23. MNponssoaHbIe BbICWMX NOPSOKOB. YpaBHeHNe kacatenbHol. dopmyna Tennopa.

MNpakTtuka 24. HaxoxaeHne npov3soaHol. lMponssoaHas CNoXHOW GoyHKLIMK.

MpakTtuka 25. Jlorapngommyeckas npom3BoaHas.

MpakTtuka 26. MNponssoaHas HESIBHOM 1 NapamMeTpuyeckn 3a4aHHON PYHKLUN.

MpakTtuka 27. Npon3BoaHbIE BbICWINX NOPSLKOB.

MpakTtuka 28. PasnoxeHwve B psg Tenopa.

Tewma 6. NMpunoxeHNa NPOU3BOAHbIX.

Nekuns 24. Teopembl Ponns u Jlarpanxa. MNpaewno Nlonutans, HaxoXaeHne acuMnToT.

Nekums 25. BospacTtaHue u ybbiBaHWe OyHKLUN, TOYKMN SKCTpeMyMa. HeobxoamMble U AOCTATOYHbIE YCOBUS.
Nexuwnsa 26. BeinyknocTb rpadouka goyHKUMK, To4kK nepernba. Heobxoammele 1 JOCTATOYHBIE YCIOBUS.
Nekunsg 27. MNMocTpoeHne rpadoukos oyHKUMA. ONTUMMU3AUMOHHbIE 3a4a4Y B XUMUN.

MpakTuka 29. MNMpaswuno Jlonutans.

3AE
CrpaHuua 5 13 13. EEl YHH



Mporpamma gucumnnuHbl "MaTtematumka"; 04.03.01 "Xummua".

MpakTuka 30. HaxoxaeHne acuMnToT coyHKLMIA.

MpakTtuka 31. HaxoxaeHne sKkCTpemMyMoB PYHKLWIA.

MpakTuka 32. MNMoctpoeHne rpadnkos PyHKUNNA.

MpakTtuka 33. MNocTpoeHune rpadrkos OyHKLMA (MPOLOIXEHMNE).
MpakTtuka 34. 3apaym Ha HaxXOXAeHMe IKCTpeMyMa.

MpakTtuka 35. 3agayum Ha HaxoXaeHne aKCTpeMyMa (MPOLONIXKEHNE).
MpakTtuka 36. KoHTponbHasa pabota no temam 4-6.

Tema 7. UHTerpanbHoe ucuncneHve chyHKLMM oaHOW nepeMeHHOM.

Nexuwnsa 1. HeonpeneneHHbli MHTErpan, ero cBoicTea. Tabnuua HeonpeneneHHbIX NHTErPanos.
Nekuns 2. HenocpencteeHHoe MHTerpupoBaHne. OCHOBHbIE METOAb! MHTErPUPOBAHUS.
Nekuns 3. KomnnekcHble Yucna v onepaummn Hag HUMU. MHOro4neHs..

Nekuus 4. HTerpnpoBaHne ApobHO paumroHanbHbIX (OYHKLMIA.

Nekuns 5. ViHTerpmpoBaHue nppaumoHanbHbIX U TPUFOHOMETPUYECKUX OYHKLINA.

Nekunsa 6. OnpeneneHHbI UHTErpan, ero reoMeTPUYecKnii N PUs3NYECKMn CMbICA.

Nekuwnsg 7. BeluucneHne onpeneneHHoro nHTerpana.

MNpakTtuka 1. IHTerpuposaHne MeToooM pasnoxeHus, 3ameHa nepeMeHHbIX.

MNpakTtuka 2. 3aHeceHune nof anddgpepeHuman. MiHterpyposaHue KBaapaTtHoro TpexyneHa.
MpakTuka 3. VIHTerpuposaHue no 4acTsm.

Mpaktuka 4. NiHTerpmpoBaHune LpobHO-paLmoHanbHbIX (OYHKLIMWIA.

MpakTtuka 5. IHTerpupoBaHmne TpUroHOMeTpryeckmx PyHKUUA. YHMBEepcanbHas noacTaHoBKa.
MpakTuka 6. TpUroHoMeTpu4ecKmne 3ameHb!.

MpakTrka 7. AndodhepeHunansHblii GUHOM.

MNpakTtuka 8. IHTerpuposaHune opyrux TpaHCLEeHOEHTHbIX OYHKLNIA.

Mpaktuka 9. OnpeneneHHbIn nHTErpan.

Tewma 8. NMpunoxeHnsa uHTerpanos.
Nekuwns 8. BeluucneHve nnowanen ¢ noMOoLbio OnpeaeneHHbIX MHTEerpanos.
Nekums 9. BeluncneHne onuH oyr n 06 eMOB TEN BpalleHus.

Nexuwmsa 10. MpubnnxeHHoe BblYUCAEHWE UHTerpana PuMaHa: MeToabl NPsIMOYroNbHUKOB 1 Tpaneuwii. MNprmeHeHne
WHTErpanbHOro UCHMCNEHUS B XMMUYECKMX 3aayaXx.

Nekumns 11. HecobcTBeHHbIe MHTErpansl 1 poaa.
Nexuwnsa 12. HecobCcTBEHHbIE MHTErparbl 2 poaa.
Nekums 13. NccnepnoBaHne cXoaMMoOCTU HECOBCTBEHHbBIX MHTErPasoB.

Mpaktuka 10. BelymcneHune nnowanen B 4eKapToBbIX KOOPAMHATAX.

Mpaktuka 11. Bolumcnenue nnowageii B NOASPHbIX KOOpAMHATax.

MpakTtuka 12. Belymcnenune nnowanen couryp, 3afaHHbIX napameTpryeck N HesBHO.

MpakTtuka 13. BblyncneHne o6beMoB.

MpakTtuka 14. BoluucneHve anvH gyr.

MpakTrka 15. BeluncneHne HecoBCTBEHHBIX MHTErpanos 1 u 2 poaa.

MpakTnka 16. iccnepoBaHme cxoAMMOCTM HECOBCTBEHHbIX MHTErpanos. MeTon CpaBHEHWS 1 9KBUBANEHTHbIE 3aMEHbI.
MpakTrka 17. KoHTponbHas paboTa no temam 7-8.

Tema 9. Papbl.

Nexuwnsa 14. Yucnosble psabl. TEOPEMbI O CXOAMMOCTY PSAOB. Heo6X0AMMbIA NPU3HAK CXOAMMOCTH.

Nekumns 15. TeopeMbl 0 CpaBHEHUMN PSALOB C

MONOXWTENbHBIMW YneHaMmu. MpraHakn cxogumocTyn psgos: danambepa, pagvkanbHblid U MHTErpansHoili Kowwu.
Nekums 16. 3Hakouepenyowmecs paabl. Teopema JleitbHuua. 3HakonepeMeHHble psabl.

Nekuns 17. CteneHHble pagbl. HaxoxaeHne paguyca CXO4UMOCTW.

Nekuns 18. dyHkunoHanbHble pagbl. Paa dypbe. Onpenenerve KoadhdunumneHTos psana dypbe.

Nekuwns 19. Pasnoxenune B pag Pypbe: HETHLIX M HEYETHBIX (PYHKUNIA; COYHKLIMIA C Nnepuoaom 2I; coyHKLMIA, 3a0aHHbIX Ha
MonoBvHe neproaa.

MpakTuka 18. Yucnosble paabl. NMpusHaku Janambepa n Koww.

Mpaktuka 19. MeTon cpaBHEHNS U MHTErpasnbHbIA METOA NPU UCCNEL0BAHNM CXOOANMOCTM.

MNpakTtuka 20. 3Hakoyepenyowmecs pagpl.

MpakTrka 21. CTeneHHble pagbl.
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MpakTuka 22
MpakTnka 23

Tema 10. On

. Pagbl ®ypbe.
. Pagbl dypbe (npoponxeHwve).

dopepeHUnanbHOe ucuucneHme PyHKLUUN HECKONbKUX NepeMeHHbIX.

Nekuwng 20. YacTHoe 1 nonHoe npupalleHns. Npenen n HeNnpPepbIBHOCTb. HacTHbIE MPOU3BOOHbLIE.
Nekuwns 21. MonHblA ondodepeHuman.

YacTHble Npon3BOAHbIe, NONHASA NPOM3BOAHAS U MOMHbIA AndddoepeHLmnan CnoXHOM doyHKLMK
Nekuns 22. MNMpon3BoaHbIE OT HESBHbIX (OYHKLIMIA.

Nekuus 23. AGCONIOTHBIE U YCNOBHbIE 3KCTPEeMyMbl. HaxoxaeHne Hanbonbluero U HauMeHbLLIero 3Ha4eHun PyHKLN
IIBYX NepeMeHHbIX B 06nacTu.

Nekuns 24. MeTon HaMMeHblWKMX KBaApaToB. Vicnonb3osaHne MeToaa B XMMmmm.
INekumsa 25. Meton mHOXUTenen NarpaHxa.
Nekuns 26. MNpumeHeHne MeToaa JlarpaHxa HaxoXAeHWs NOKaNbHOro 3KCTpemMyma.

MNpakTtuka 24

MpakTtuka 25.
MNpakTtuka 26.
MpakTtuka 27.
MpakTuka 28.
MpakTuka 29.
MpakTuka 30.
MpakTtuka 31.
MpakTuka 32.
MNpakTtuka 33.
MpakTuka 34.
MpakTtuka 35.
MpakTuka 36.

. dndbdpepeHumnposaHne pyHKLUUN MHOTUX NEPEMEHHbIX. [ paaneHT.
3aMeHa nepemMeHHoN (NPOM3BOAHAS CNOXHON COYHKLUMN)

Mpon3soaHas BbICWINX NOPALKOB.

[MponaBoaHas BbICWMX NOPSOKOB (PYHKUMIA, 3a4aHHbBIX HEABHO 1 NapaMeTpruyecku.
HaxoxaeHue akcTpemyMma PyHKLUMM OBYX NEePEMEHHbIX.

Haunbonblee 3HayeHre B obnacTu.

3azaun Ha 6e3yCnoBHbIA 3KCTPEMYM.

MeTon HanMmeHblmnx kBagpaTos. Cnyyan NMHENHON 3aBUCUMOCTMW.
MeTon HanmeHblmnx kBagpaTos. Cnyyan HeNMHERHbIX 3aBUCUMOCTEN.
YcnosHblin akcTpemyM. Meton MHOXuUTenew JlarpaHxa.

YcnosHbIn akcTpemyM. Meton MHOXUTENen JlarpaHxa (npoaonxeHue).
3anayvm Ha YCNOBHbIN 9KCTPEMYM.

KoHTponbHas pabota no temam 9-10.

Tema 11. O6bikHOBEeHHbIe audpchepeHumanbHbie ypaBHEeHHUS.

Nekuwns 1. OudpbcbepeHumansbHblie ypasHeHus (Y) nepsoro nopsagka. 1Y ¢ pasnensowmmmncs nepemMeHHbIMN,
NPVBOAAWMNECS K HUM.

Nekung 2. OpHopoaHble, NuHerHble Y, npuBoaswmecs K Hum. 1Y BepHynnu. LY B nonHbix andodoepeHumnanax,
WHTErpUpPYIOWKUA MHOXUTENb.

Nekuns 3. Teopema CywecTBOBaHNS U €AMHCTBEHHOCTM peleHns auddepeHLmnanbHoro ypasHeHs 1-ro nopsaka.
Nekuns 4. OndgochepeHumanbHbie ypaBHEHUS BTOPOro Nopsaka: NpocTenme TUnbl.

Nekunsa 5. Y ¢ noCTosAHHbIMK KoadhdpmumeHTamn. OOHOPOOHbIN CryYai.

Nekumns 6. 1Y ¢ NOCTOSHHBIMK KO3dhdmUmeHTaMn. HeoaHOPOAHbIN cryyai.

Nekums 7. Cuctembl Y. CtaunoHapHble To4kn. ABTOMOAENbHOE pelleHne B peakumumn Benoycoea->XXaboTMHCKOro.

Mpaktuka 1. OY ¢ pasoenswmmmncs nepemMeHHbIMN.

MpakTuka 2. JInHeriHbie n ogHopoaHbie [1Y.

MpakTtuka 3. 1Y BTOpOro nopsaka (gonyckawwme noHnxXeHme).

MpakTuka 4. JluHeriHbie 1Y ¢ NOCTOAHHBIMM KosdddomumeHTammu. OOHOPOLHbIN CnyYan.

MpakTrka 5. JinHeHble 1Y ¢ NOCTOSHHLIMM KO3dodhmLmeHTamMu. HeoiHopoaHbIA cnyyai (Meton nonbopa coyHKLMN).
MpakTtuka 6. Cuctembl 1Y ¢ NOCTOSIHHBIMU KO3(PPMLMEHTAMMN.

MpakTuka 7. XuMmyeckre 3afgadym Ha coctaeneHve u pelwexve Y.

MNpakTtuka 8. KoHTponbHas no teme 11.

Tema 12. YpaBHeHUs1 B YaCTHbIX NPOU3BOAHbIX.

Nekums 8. 1Y B 4acTHbIX Npon3BOOHbIX. O6ume 1 YyacTHble peweHns. YDaBHeHI/IFI ANNNNTN4YeCcKoro, napa6on|/|L|eCKoro n
r|/|r|ep6or||/|qe0|<oro Tmnos. MNoHsATne rPaHNYHbIX N HA4YanbHbIX YCHOBMVI.

Nexuwnsa 9. Mpumepsbl peweHns Y B YaCTHbIX NPOM3BOLAHbIX. BblBOA ypaBHEHNS KonebaHUsi CTPYHbI U pacipOCTPaHEHUS
Tenna. Meton ®ypbe. BeegeHue B YACNEHHbIE METOObI.

Tema 13. UHTerpanbHoe ucumncneHne oyHKLMN HECKO/IbKUX NepeMeHHbIX.

Nekuwns 10. KpaTHble nHTEerpansl 1 3afaqun ¢ HAMK cBa3aHHble. OnpeneneHne 1 CBOMNCTBA KPaTHbIX MHTErPanos.
Nekums 11. 3ameHa nepemMeHHbIX B KPaTHbIX MHTerpanax

Nekumsi 12. BolumcneHve o6beMOB, nnowanein NoBepXHOCTEN.

Nekuwns 13. KpuBonuHenHbie nHterpansl 1-ro n 2-ro poga v CBA3aHHbIe C HAMK 3a4a4W.

Nekuns 14. dopmyna MpynHa. He3aBMCMMOCTb KPUBOAMHENHOMO MHTErpana Ha naoCKOCTU OT MyTU UHTErPUPOBAHNS.
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JNTekums 15. NoBepXHOCTHbIE UHTErpanbl 1-ro u 2-ro poaa u CBA3aHHbIE C HAMKU 3a4a4n.
Nekumsa 16. dopmyna Ctokca. He3aBUCMMOCTb KPMBONMHENHOrO MHTErpana B NpOCTPaHCTBE OT MyTU UHTErPUPOBAHNS.
Nekumsa 17. dopmyna Maycca-OcTtporpanckoro.

MpakTtuka 9. [1BoiHbIE NHTErpanbl, CBEAEHWE K MOBTOPHbIM.

MpakTtuka 10. TpoiHble MHTerpanbl, CBEAEHNE K MOBTOPHbIM.

MpakTtuka 11. MNepexon K NONSPHON CMCTEME KOOPAMHAT NPW BbIYMCIEHUN ABONHbLIX MHTErpPanos.
MpakTtuka 12. MNepexon K uMNMHOPUYECKOR N CepUHECcKon cucTtemam KoopamHar.

MpakTrka 13. BeluncneHne 06beMOB 1 niowanein noBepxXHOCTEN.

MpakTtuka 14. KpneBonuHerHble NHTErpansl Nepeoro poaa.

MpakTtuka 15. KpnBonuHerHblie nHTerpansl BToporo poaa. ®opmyna NpuHa

MpakTtuka 16. MNMoBepxHOCTHLIE MHTErpansl. dopmynsl Ctokca n OcTporpaackoro.

Tema 14. dneMeHTbI TEOPUM NONSI.

Nekums 18. CkansipHoe none. MNMponsBoaHas No HanpaeneHuto, rpaaneHT. BekTopHoe none. MoTok BekTopa,
OVBEPreHumns, LmpKynsums, potop. Onepatop MaMunbToHa U BEKTOPHbIE AncdEPEHLMaNbHbIe onepaLum BTOporo
nopsiaka.

Mpaktuka 17. MpagneHT ckanspHoro nons, AMBEPreHUns n poTop BEKTOPHOMO Mons, X CBOWCTBA.
Mpaktrka 18. KoHTponbHasg no temam 11, 13.
Tema 15. Teopus BeposTHOCTeN. CnyyanHbie COOLITUSA.

Nexumnsa 19. CnyyariHble cobbiThsl. SnemeHTbl kombruHaToprku. CouetaHns 1 pasmeleHns. Knaccuyeckoe,
CTaTUCTNHYECKOE 1 FTEOMETPUYECKOE ONPEeaENeHnst BEPOSTHOCTU. YCNOBHbIE BEPOSTHOCTW. He3aBMCMOCTb COBbITUIA.
O6uwee onpeneneHne BEPOSTHOCTH.

Nekuwns 20. dopmyna NONHOM BEPOSATHOCTM U chopmyna barieca. NosTopeHue ncnoitaHuin. @opmyna BepHynnu.

Tema 16. CnyyaiHble BENNYUHbI.

Nekuwng 21. CnyyaiHble BENUYMHBI. 3aKOH pacnpeneneHns BepoaTHOCTEN ANCKPETHON CNyYanHON BENNYMHBI.
Nekumnsa 22. BuHoMmnanbHoe pacnpeneneHue, pacnpeneneHue lNyaccoHa.

INekumna 23. MatemaTnyeckoe oxungaHve, oucnepcus, cpefHeksanpaTnyeckoe

OTK/TIOHEHME, TEOPETUYECKME MOMEHTbLI AUCKPETHOM CNy4amHON BENYVHDI.

3akoH 6onblmx ymcen.

Nexupnsa 24. AyHKUMSA M NIOTHOCTb pPacrnpeneneHnst HENPEPbIBHOM Cry4aiHoW BENMYMHLL. HopManbHOe, paBHOMEPHOE 1
rokasaTeNibHOe pacnpeaeneHus.

Nexumnsa 25. 3akoH pacnpeneneHns BEpOSTHOCTEN [BYMEPHO ClyYaiHol BeNMYMHbI. YCNOBHbIE 3aKOHbI
pacnpegeneHus. Yucnosble xapakTepucTuki. JinHeiHas perpeccust. MNpsiMble NMMHUM cpeaHeKBaapaTUYecKon
perpeccuu.

Tema 17. MatemaTuyeckasi ctTaTUCTUKa U ee NMPUNOXeHus.

Nekunsi 26. OCHOBHbIE MOHATUS MATEMATUYECKO CTATUCTMKN. TOYeYHbIe 1 MHTepBalbHble OLEHKW. XapaKTepI/ICTI/lKI/l
BbI60pKI/I n reHepaanom COBOKYMHOCTW: CpenHee 3Ha4YeHne, nucnepcus, norpewiHocTn BbI60pKI/I ,ﬂOBepMTeﬂbeIIZ
MHTEepBan ona MmareMatnyeckoro oXxmoaHums

Nekuns 27. MNpoeepka ctatncTmyeckux runotes. Kputepum cornacus. KoppensumoHHas 3asucmmocTb. KoadbdmumeHt
napHoi koppenaunn. OCHOBbI KOPPENAUMOHHOIO aHanun3sa. MNMapHasa nuHenHas perpeccust. 3aga4m perpecCnoHHOro
aHanusa.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATENbHON paboThl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota o6y4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU METOOMYECKOM PyKOBOACTBE NpenoAasarens,
HO 6e3 ero HemocpenCTBEHHOro yyacTusi. CamocTosiTenbHas paboTa noapasnensieTcs Ha CaMoCTOSTENbHYIO0 paboTy Ha
ayOMNTOPHbIX 3aHSATUSX U HA BHEAYAUTOPHYO caMocTosTeNnbHyo paboTy. CamocTosTenbHas pabota obydyatowmxcst
BKOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAEe/NbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YUTarT 1
KOHCMNEKTUPYIOT y4ebHyo, Hay4HY0 1 CNPABOYHYIO MNTEpaTypy, BoIMONHAIOT 3a4aHusl, Hanpas/eHHble Ha 3aKpennexHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMMAVHE.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHarowWmXCcs PernameHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NesTeNbHOCTM Mo 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creumaniTerTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npvikazom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpensi 2017 ropa Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMA"

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 8 n3 13. EEl YHH
oML

AR 5 AN LM O



Mporpamma gucumnnuHbl "MaTtematumka"; 04.03.01 "Xummua".

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yHpEXaeHNs
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOﬂ)KCKOFO) hbenepanbHOro yHmeepcureta

Lkypo A.C. KoHcnekT nekumin no matemaTvke Ans CTyaeHToB XvMM. MHCTUTYTa YacTb 1 -
http://kpfu.ru/docs/F1742654126/Konspekt.1.pdf

LWkypo A.C. KoHcnekT nekumii No MatemMaTvke ons CTyaeHTOB XMM. MHCTUTYTa YacTb 2 -
https://kpfu.ru/docs/F1562876379/Konspekt2.pdf

Lkypo A.C. KoHcnekT nekumin no matemaTmke Ans CTyaeHToB XvMM. MHCTUTYTa YacTb 3 -
http://kpfu.ru/docs/F603644835/A.S.Shkuro.pdf

6. dOHA OLEeHOYHbIX CPeaCcTB Mo AUcCUUNIuHe (MOayNI0)

DOoH[ OLIEHOYHbIX CPeACTB Mo AUCUMUNAUHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLWIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. (POHA OLLEHOYHbIX CPECTB BK/H0YaET OLEHOYHbIe
cpencTBa TeKyLEero KOHTPONS 1 OLEHOYHbIe CPEICTBa NPOMEXYTO4YHOM aTTecTauUnm.

B dpoHIe oLeHOYHbIX CPeaCcTB COAEePXUTCS cneayiolas UHgpopMauums:

- COOTBETCTBME KOMMETEHLUIA NNAHMPYEMBIM Pe3ynbTatamM 0By4eHUs Mo JUCLUMIMHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTBea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coaepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisemMble K 4ecTBUSIM 0ByHatowmxcs,
IIEMOHCTPMPYEMbIM pesynbTaTtam, 3a4aHns pasnmyHblX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO ANCUMNINHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLMNAUHBI (MOLYNO).

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

OcBoeHWe ancLUMnnnHbI (MOoYNs) npeanonaraeT U3y4yeHne OCHOBHOW 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaloWUMCs B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YePe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NPy BBELEHMM 0BYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMU NeYaTHbIX M3naHUA BbNNOTEYHbIA
oOHA, OomKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB K®Y ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

Bukunenus - http://ru.wikipedia.org
Bbicwas matemaTtuka - Matllpodom - http://mathprofi.ru/
Bbicwas matematumka ons ctyneHTos - http:// www.math24.ru/
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9. MeTtoauyeckue ykasaHus ons 06y4aloLLLMXCsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNs)
Bup pabot MeTtoaunyeckue peKomeHaauum

nekuummn Ins yCnewHoro yceoeHunsa matepunana nepen Kax oM nekumei Heobxoommo NPOCMOTPETb KOHCNEKT
npep,blp,yw,em. Ecnun octanncb HENOHATHBIE MOMEHTbI, HAKTK 1 n3y4vartb I'IpOI7I,EI,eHHyPO Temy B yqe6H|/|Ke
N B 3NEKTPOHHbIX pecypcax. OcrTaBwunecs nocne yCBOEHUA MaTepunana Bonpochbl Heobx0aUMo
3a4aTtb npenogasartento B Ha4ane cnepyowen nekumn.

npakTnyeckue | [1na ycrnewHoro ycBoeHust Matepuana HeobxoaMMo BbIMONHATL BCIO foMallHiow paboty. Ecnv 3apady

3aHsATUA 13 pomalHel paboTbl PEWwnTb He yaaeTcs, Heobx0AMMO HanTu 1 pazobpaTtb NOXOXWUi NpUMep u3
PEeLEeHHbIX Ha ayOAUTOPHOM 3aHsATUU. Ecnn 3anady He yoaetcs pewnTtb 1 B 3TOM ciyyae, Heobxoaumo
NOLOMTU K MPENOAABATENIO U NMPOSICHUTb HEMOHATHLIE MOMEHTBI.

camoctos- | [Ins peweHns 3anaqy caMocTosiTeNnbHONM paboTel HEOOX0AMMO NPEABAPUTENBHO N3Y4UTb
TenbHas TEOPETUYECKMX MaTepuan, OPUEHTUPYSICb MO KOHCMEKTaM NEKLWIA, NTepaType 1 3NeKTPOHHbIM
pabota pecypcaMm. PazobpaTb pelleHHble aHanormyHble 3anaqun. Ecnm caMmocTosTenbHyo 3anady pewnTb He
ynaeTcs, HeobxoaMMo NOAoNTY K NpenoaaBsaTento B 0TBEAEHHOE ANt KOHCYNbTaUWii BpEMSt 1
pa3obpaTtb HEMOHATHbLIE MOMEHTbI.

3a4eT un 3auéT HaueneH Ha KOMMEKCHYIO MPOBEPKY OCBOEHMS amcuunnmHbl. Obyyarowmincs nonydaeT BONPOC
9K3ameH (Bonmpocskl) Nnnbo 3afnaHue (3afaHus) U BpeMs Ha NOLAroTOBKY. 3a4éT NPOBOAMTCS B MUCbMEHHOW
oopme. OLeHmBaeTCS BnafeHne MatepuanoMm, ero CUCTEMHOE OCBOEHME, CNOCOOHOCTb NMPUMEHATb
HY>XHbIE€ 3HAHUS, HABBIKM 1 YMEHWS NPY aHanu3e NpobneMHbIX CUTYaLMiA N PeeHUN NPaKTUYECKIX
3a[aHni. OK3aMeH HaLeneH Ha KOMMIEKCHYI0 MPOBEPKY OCBOEHUS ANCLUMANHBI. OK3aMeH
MPOBOLMTCS B YCTHOM 1 NMCbMEHHOI doopMe Mo buneTtam, B KOTOPLIX COAEPXATCs BOMPOCHI
(3apaHus) no Bcem TemaM kypca. Oby4yatowemycs 0aéTcs BpeMsl Ha NOAroTOBKY.

OueHunBaeTcs BNafeHMe MaTepranom, ero CUCTEMHOE OCBOEHME, CMOCOBHOCTb MPUMEHSTh HYXHbIE
3HaHUS, HaBbIKM U YMEHWS NpY aHann3e NpobneMHbIX CUTyaLUiA U PeleHnn NPaKTUHeCckmx 3aaaHuii.

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJNOIMIM, UCNOJb3YEeMbIX MPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKaUYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHONOMUIA, NCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa3oBaTeNbLHOro NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n HGOPMAaLIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnncaHue matepuanbHO-TeEXHUYecKkon 6a3bl, HE06XOANMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunianHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumniavHe (Moaynio) BKntoyaeT B cebs
cnenyrolwme KOMMOHEHTbI:

MomelleHnst oNisi cCaMOCTOSITENbHOM PaboThl 0BYYaWUXCS, YKOMMNIEKTOBAHHbIE CMELNann3npoBaHHoi Mebenbto (CToNbI 1
CTYNbs1) ¥ OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOAKIIIOHYEHUS K ceTu "VIHTepHeT" 1 obecrnedyeHrem
JOCTyna B 3NeKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pa3aaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopusi.

12. Cpe.u,cma ajantauum npenogasaHus auCUNMIUHBbI K ﬂOTpEﬁHOCT’ilM 06yl-|a|ou.|,v|x09| UHBaANMOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS cleaytowme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSATUE NHpopMaLMK 0By4YatoWmMMNCs MHBAIMAAMY U NLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUmn Nto60oro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHVl;l B
anbTepHaTuBHbIE DOPMBI, y,ﬂ,06HbIe ONS pas3nnyHbIX Nob3oBaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEACTaBUTb B Pa3NNYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
NpenycMOTPETb BO3MOXHOCTb MacwTabnpoBaHus TekcTa U nsobpaxeHuii 6e3 noTepm kayecTea, NpPeayCMoTpPeTb
LOCTYMHOCTb YNPaBNEHUSt KOHTEHTOM C KNaBuaTyphbl;

- co3[aHve BO3MOXHOCTe AJis 00y4atoWwmxcsl BOCIPUHUMATL OOHY W Ty Xe MHAPOPMaUmio U3 pasHbIX UCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl LA C HApYWeHWUSMU Cryxa NonyyYani MHGOPMaLIMIO BU3yarnbHO, C HAPYLLEHNSIMU 3PEHNS -
ayamanbHo;
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60Tb| - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®IFOC BO 1 yuebHbiM nnaHoM no HanpasneHuo 04.03.01
"Xummnsa" n npodounnio NOAroToBKN "He NPenyCcMOTPEHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.0.05 Maremarvka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

OcHoBHas nuTeparypa:

1.Wkypo, A. C.KoHcnekT nekuuii no matematvke-1 ons ctyaeHToB XMMUYECKOro MHCTUTYTa: y4ebHoe nocobue / A. C.
LWkypo ; KasaH. (MpuBonx.) doenep. yH-T, H-T matematukm n mexaHuku um. H. U. Nobauesckoro. - KazaHb: KDY, 2011. -
78 c. - TekcT : anekTpoHHbii. - URL: http:/libweb.kpfu.ru/ebooks/05_32_000323.pdf (nata obpaweHus 26.02.2020). -
Pexwum goctyna: oTKpbITbIN.

2. llikypo, A. C. KoHcnekT nekumii no matemMatuke-2 ons CTyoeHToB XMMUYECKOro MHCTUTYTa: yuebHoe nocobue / A. C.
Lkypo ; KasaH. (Mpueonx.) denep. yH-T, VIH-T Matematnku n mexaHvku um. H. W. Nobauesckoro. - KasaHb: KPY, 2012.-
106 ¢ . - TekcT : anekTpoHHbIi. - URL: http:/libweb.kpfu.ru/ebooks/05_32_000324.pdf (naTta obpaweHusi 26.02.2020). -
Pexwum poctyna: oTKpbITbINA.

3. Wkypo, A. C. KoHCNeKT nekumnii no matemMatuke-3 ons CTyaeHToB XMMUYECKOro MHCTUTYTA : yyebHoe nocobue / A. C.
LWkypo ; [KazaH.](MpuBonx.) doenep. yH-T, VIH-T MaTtemaTku 1 MmexaHukn uM. H. N. Nobayesckoro. - KazaHb: KDY, 2013.
- 161 c. - TekcT : anekTpoHHbIiA. - URL: http:/libweb.kpfu.ru/ebooks/05_32_000325.pdf (nata obpaweHus 26.02.2020). -
Pexwum goctyna: oTKpbITbIN.

JononHutenbHasa nuTteparypa:

1. C6opHMK 3aaay No Teopuu BeposTHocTel : [ydebHoe nocobue] / E. K. KawTtaHosa ; KasaH. dpegep. yH-T .- KasaHb :
[KasaHckwnii yHusepcuTteT], 2011. - 107 c.

2. AHanuTnyeckas reoMeTpus Ha NNockocTu : [MeToamdeckoe nocobue] / 1. P. Cekaesa, O. H. TioneHera ; KasaH. roc.
yH-T. - KagaHb : 3natenbctBo KasaHckoro rocynapcTBeHHOro yHusepcuteta, 2008. - 56 c.

3. Mpveanos, . L. AHannTnyeckas reomeTpus : ydebHoe nocobue / N. N. Mpueanos. - 38-e naga. - CaxkT-lMNetepbypr :

NaHb, 2010. - 304 c. - ISBN 978-5-8114-0518-3. - TekCT : aneKTpOHHbIN // JlaHb : anekTpoHHO-BMbnmoTeyHas cuctema. -
URL: https://e.lanbook.com/book/321 (nata obpaweHns: 26.02.2020). - Pexum goctyna: ons aBTopus. Nofb30BaTenen.

4. 3nobuHa, C. B. MatemaTnyeckuii aHann3 B 3aadvax 1 ynpaxHeHusix : yiebHoe nocobve / C. B. 3nobuna, /1. H.
Mocuuenbckas. - Mockea : DUBMATIINT, 2009. - 360 c. - ISBN 978-5-9221-1146-1. - TekCT : aneKTPOHHbIN // J1aHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/2377 (nata obpaweHusi: 26.02.2020). - Pexum
[ocTyna: ons aBTopma. nonb3oBaTtenei.

5. EmMenbsiHoB, I". B. 3aga4HuK no Teopvmn BepoSTHOCTEN 1 MaTeMaTU4eckow ctatnctuke : yuebHoe nocobue / I. B.
EmenbsHos, B. IN. CkntoBmy. - 3-e n3sg., ctep. - CaHkt-Metepbypr : JlaHb, 2019. - 332 c. - ISBN 978-5-8114-3984-3. -
TekcT : aneKTPOoHHBIN // IlaHb : anekTpoHHO-brnbnnoteuHas cuctema. - URL: hitps://e.lanbook.com/book/113941

(nata obpatweHus: 26.02.2020). - PexxumM gocTtyna: 4ns aBTopus. nofb3oBatenei.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.0.05 Maremarvka

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

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

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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