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Mporpamma ancumnnuHbl "MatemaTuka"; 04.05.01 "dyHpameHTanbHas v npuknagHas xmmms".

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 ancumnnuHbl "MatemaTuka"; 04.05.01 "dyHpameHTanbHas v npuknagHas xmmms".

Mporpammy oucumnnuHbl paspaboTan(a)(m) ooueHT, o.H. (ooueHT) Absanmnos [.®. (Kacdenpa obuei matematuki,
otneneHvne maremartuku), Damir.Abzalilov@kpfu.ru ; Kauy Oasug Bopucosuy

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 NPOIECCUOHASBHOA
obpasosatenbHol nporpammbl 04.05.01 "®yHaameHTanbHas v npuknagHas xmmust (Heopranmyeckas xumms)" u
OTHOCUTCS K 06513aTENbHBIM AUCLUMINHAM.

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

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C yKkasaHueM Konimyectea 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 yaca(oB), B TOM yncne nekumm - 160 yaca(os), 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 AUCLMMIMHBIL: 3a4eT 1 9K3aMeH B 1 ceMecTpe; 3a4eT 1 9K3aMeH BO 2 CeMecCTpe; 3adeT
M 9K3aMeH B 3 ceMecTpe.

4. CopepXaHue OUCLMIMINHDBI (MOAYNS), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ yKkasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl 1 yacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYLA0EeMKOCTb (B Hacax) cros-

N Paspenbl aucumMnivHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
moayns MecTp| Bcero | B 3n. | Yyeckue |Yeckue |TOpHble|TOpHble| Has

c¢oopme [3aHsATUSA, B an. |paboTbl,| B an. pa-
Bcero |chopme| Bcero |cbopme | 6oTa

1. |Tema 1. JlnHeliHas anrebpa 1 10 0 12 0 0 0 18
2. [Tema 2. BektopHas anrebpa. 1 12 0 10 0 0 0 20
3. [Tema 3. AHanuntuyeckas reometTpus 1 8 0 16 0 0 0 18
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Buabl M yacbl KOHTaKTHOW paboThl, Camo-
MX TPYAO0EMKOCTb (B Yacax) cToS-
N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has
c¢hopme|3aHATHSA,| B an. |paboTbl,| B an. pa-
Bcero |chopme| Bcero |chbopme | 6oTa
Tema 4. Matematuyeckmin aHanns. PyHKUMM 1
4. rnocnenoBaTebHOCTU. 1 10 0 8 0 0 0 20
Tema 5. dndbdepeHumnanbHoe ncHncneHme
5. |goyHKUMM OOHOW NepeMEHHON. 1 6 0 10 0 0 0 14
6. |Tema 6. [NpunoxeHns NPOU3BOOHbIX. 1 8 0 16 0 0 0 18
Tema 7. NIHTerpanbHoe ncuncnenme pyHkumnm
7. OLHOI NepemMeHHOM. 2 14 0 18 0 0 0 10
8. |Tema 8. NpunoxeHns nHTerpanos. 2 12 0 16 0 0 0 10
9. |Tema 9. Pagbl. 2 12 0 12 0 0 0 8
Tema 10. OudbdepeHumansHoe ncymcneHne
10. [PYyHKUNN HECKONBKUX NEPEMEHHbIX. 2 14 0 26 0 0 0 10
Tema 11. OBbIKHOBEHHbIE
1. oudodpepeHumnanbHbie ypaBHEHNS. 3 14 0 16 0 0 0 20
Tema 12. YpaBHEHNS B 4aCTHbIX
12. NPOM3BOIHBIX. 3 4 0 0 0 0 0 10
Tema 13. VIHTerpanbHoe ncumcneHve
13. PYHKLMN HECKOSNBKMX NMEPEMEHHbIX. 3 16 0 16 0 0 0 30
14.|Tema 14. SneMeHTbl TEOpPUN Nons. 3 2 0 4 0 0 0 6
Tema 15. Teopus BepossTHoCTeW. CnyyaiiHble
15. COBLITHS. 3 4 0 0 0 0 0 10
16.|Tema 16. CnyyainHble BEINYUHBI. 3 10 0 0 0 0 0 36
Tema 17. Matematuyeckas cratncrmka u ee
17. MPVNOXEHNS. 3 4 0 0 0 0 0 23
MToro 160 0 180 0 0 0 281

4.2 CopepxaHue aucUUMNIUHLI (MOBYyNs)

Tema 1. lluHenHas anrebpa

Nekuwns 1. Matpuubl, nx ceorictea. MaTpryHble onepauun, Ux CBOKCTBA.

Nekums 2. OnpepennTens 1 ero ceoicTea. MuHopbl 1 anrebpavyeckue [ONOHEHMS.

Nexumsa 3. Cuctembl nuHeliHbIX anrebpanyeckux ypasHeHuin (CITAY). MeToabl Kpamepa v Maycca. UccneposaHue
paspelmmocTu.

Nekumns 4. ViccneposaHmne ocobbix cnydaes C/TAY. PaHr matpuubl. Teopema KpoHekkepa-Kanennu. HaxoxneHvne
obpatHoi MaTpurubl Yepes anrebpanyeckme fononHeHus n Metonom XopaaHa-laycca.

Nexupnsa 5. CobCTBEHHbIE 3HAYEHUS 1 COBCTBEHHbIE BEKTOPbI KBAAPATHBIX MaTpuLL.
CnekTpanbHoe pasnoxeHue. lNpuMeHeHe METOOB NMHeHON anrebpbl B 3aaaYax aHanmaa AaHHbIX B XUMUAN.

Mpaktuka 1. MaTpryHble onepaunn. YMHOXeHNe maTpuL,.

lMpakTuka 2. BoluucneHvne onpenenutenein.

MpakTuka 3. Pewenne CITAY metonom Kpamepa u "aycca.

MNpakTtuka 4. BoipoxaeHHble CJ1AY. ViccnenosaHune paspewnmocti. PaHr matpuubi.
Mpaktuka 5. HaxoxneHne obpatHoi MaTpumubl.

Mpaktuka 6. CobCTBEHHbIE 3HAYEHUS N COBCTBEHHbIE BEKTOPDI.

Tema 2. BektopHas anre6pa.

INekums 6. NoHaTre KoopaAnHaTbl TOYKW. Buobl cuctem KoopAanHat Ha NIOCKOCTU U B NPOCTPAaHCTBE. PacctosiHune mMexny
Toukamu. [leneHune oTpe3Ka B 3a4aHHOM COOTHOLWEHNI.

Nekuwns 7. BekTopbl, npocTeiwme onepauun ¢ Humnu. KoopavHatbl BekTopa. CkanspHoe nponsseneHne BeKTOpoB.
Nekuns 8. BekTopHoe npon3BeneHre. YCnoBme KoNnMHeapHOCTH, OPTOrOHaNbHOCTU 1 KOMMNIAHAPHOCTM BEKTOPOB.

JNekumsa 9. CMewaHHOe 1 OBOMHOE BEKTOPHOE npouaseneHne. basuc. MHOromepHble BEKTOPHbIE NPOCTPAHCTBA.
MprMeHeHNe BEKTOPHOM anrebpbl B 3a4a4ax HaxoXaeHUsi NPOCTPaAHCTBEHHON DOPMbI MONIEKYIT.
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Nekuus 10. JInHeitHoe npocTpaHcTBo. JluHeHoe oTobpaxeHue. Mpumepbl.
Nekumsa 11. KeagpatunyHbie chopmbl. [prBeneHme K KaHOHUYeckomy Buay, kputepuii CunbeecTtpa.

MpakTtuka 7. NpsaMoyronbHas v NnonspHas cucTemMbl KOOpAMHAT.
MpakTtuka 8. MNpocTenwmne onepaumm ¢ BEKTOPAMU.

MpakTtuka 9. CkanspHOe NpoM3BELEHNE BEKTOPOB.

MpakTtuka 10. BekTopHOe nponsseneHue.

Mpaktuka 11. CmewaHHoe 1 OBOMHOE BEKTOPHOE NPOM3BELEHME.

Tema 3. AHanuTUYecKas reomeTpus

Nekums 12. AHanuTnyeckas reomMeTpusa Ha niIoCKOCTH. YDaBHeHMe NNHNN. YpaBHeHme I'Ip;lMOI7I Ha NMNOCKOCTW.
PaccTtosiHme oT To4ku oo I'IpFIMOI7I.

Nekumsa 13. YpaBHeHMe NIOCKOCTM 1 NPSIMOV B MPOCTpaHcTBe. B3anMHoe pacnonoxeHue.
Nekuwns 14. Jlnnum BTOpOro nopsaka. lNMpmeeaneHme K KAHOHNYECKOMY BMLY.
Nekuwns 15. NoBepxHOCTM BTOPOro nopsaka.

Mpaktuka 12. YpasHeHwe nuHuu. [nuHa otpeska, geneHve oTpeska B 3a4aHHOM COOTHOLWEHUN.
MpakTtuka 13. YpaBHeHne NpsIMOi Ha NAOCKOCTM.

MpakTtuka 14. PacctosiHue OT TOYKM 00 NPSIMOWA.

MpakTtuka 15. YpaBHeHWe NnockocTn B MPOCTPaHCTBeE.

[MpakTuka 16. YpaBHeHe NpsIMO B MPOCTPaHCTBE.

Mpaktuka 17. JlnHnm BTOPOro nopsiaka. dnnvnc, runepbona v napabona.

MpakTtuka 18. OnpeneneHune Bmaa KPMBOI BTOPOro Nopsaka. HaxoXaeHue LeHTpa

MpakTrka 19. KoHTponbHas paboTa no temam 1-3.

Tema 4. MateMaTuyeckuii aHann3. PYHKLMW U NocnenoBaTeNbHOCTM.
Nekums 16. MoHsTMe yHKUMK, cnocobbl 3aaaHns yHKUMK. SnemMeHTapHble yHKUMK. Mnepbonndeckne doyHKUNN.

Nekuwns 17. Yucnosas nocnegosatenbHOCTb U npegen. CBONCTBA CXOASAWMNXCSA NOCnenoBaTelbHOCTEN.
MocneposatenbHOCTb (1+1/n)n.

Nekumns 18. Mpenen doyHkumn. MNMoHsITUEe HeonpeaeneHHocTH. PackpbiTe HeonpeaeneHHocTen Tuna 0/0, 6eck/6eck.
Nekuwns 19. MNepBblil 1 BTOPOI 3ameyatenbHbIi Nnpeaen.
INekumsa 20. MNMoHATMe HenpepbiBHOCTU (PYHKLIMK B TOYKE N HA OTpeske.

MpakTtrka 20. Npenen YncnoBbIx NOCNenoBaTebHOCTEN.
Mpaktuka 21. MNpegnen gyHkuuK, packpbitve 0/0, 6eck/6eck
MpakTuka 22. MNMepBbii 1 BTOPOW 3aMedatenbHbI npeaen.
MpakTuka 23. PackpbiTre cTENEHHbIX HEONPEAENEHHOCTEN.

Tema 5. OudbpbepeHumanbHoe ucymcneHme oyHKLMM 0aHON nepemMeHHON.

Nekuns 21. MNpownssoaHas cyHKUMK. pasnna HaxoXxaeHns NPonm3soaHON. NPonsBoaHbIE OT 3EMEHTaPHbIX PYHKLUNIA.
INexumna 22. Nlorapudpmuyeckasn npomssogHas. lNponssonHas o1 PyHKUMIA, 3a0aHHbIX HESBHAS 1 NapaMeTpu4ecku.
Nekumsa 23. MNMpomssoaHbIe BbICWMX NOPSALKOB. YpaBHeEHUE KacatenbHon. dopmyna Tennopa.

MpakTtuka 24. HaxoxaeHne npon3soaHoN. MponssoaHas CNoXHOW GoyHKLIMK.

MpakTuka 25. Jlorapudmmnyeckas nponssonHas.

MpakTtuka 26. MNponssoaHas HESIBHOM 1 NapamMeTpuyeckn 3adaHHON PYHKLUN.

MpakTuka 27. NMponsBoaHbIE BbICWUX NOPSAAKOB.

MpakTtuka 28. PasnoxeHwve B psa Tenopa.

Tewma 6. NMpunoxeHna NPOU3BOAHbIX.

Nekuns 24. Teopembl Ponns u Nlarpanxa. MNpaewno NlonuTtans, HaxoXaeHne acuMnToT.

Nekums 25. BospacTtaHue u ybbiBaHWe OyHKLUN, TOYKMN SKCTpeMyMa. HeobxoamMble U AOCTATOYHbIE YCOBUS.
Nexuwnsa 26. BeinyknocTb rpadouka goyHKLMK, To4KK nepernba. Heobxonmmble n JOCTATOYHBIE YCOBUS.
Nekung 27. MNMocTpoeHne rpadoukos oyHKUMA. ONTUMWU3AUMOHHBbIE 3a4a4Y B XUMUN.

MpakTtrka 29. MNpaswuno Jlonutans.

MpakTtuka 30. HaxoxpeHne acumMnToT qoyHKLUMIA.

MpakTtuka 31. HaxoxaeHne skCTpemMyMOB (PYyHKLMIA.

MpakTtuka 32. MNocTpoeHue rpadonkoB GyHKLMIA.

MpakTtuka 33. MNocTpoeHune rpadukos yHKLMA (MPOOOIXEHMNE).
MpakTuka 34. 3anayn Ha HaxOXOEHNE SKCTpPeEMyMa.
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MpakTtuka 35. 3apayum Ha HaxXOXAeHWe aKCTpeMyMa (MPOOOMKEHNE).
MpakTrka 36. KoHTponbHas paboTa no temam 4-6.

Tema 7. UHTerpansHoe ncumcneHne oyHKLUM ogHON NnepeMeHHOMN.

Nekums 1. HeonpeneneHHbIii nHTErpan, ero cBoicTea. Tabnuua HeonpeneneHHbIX UHTErpanos.
JNekumsa 2. HenocpencteeHHoe nHTerpnpoBaHue. OCHOBHblE METOLbI MHTErPUPOBaHUS.
Nekuwns 3. KomnnekcHble Yicna v onepaummn Hag HUMU. MHOro4neHsi.

Nexuwns 4. MHTerpuposaHne 4pobHO paumoHanbHbIX ¢OYHKLMIA.

Nekuns 5. IHTerpmpoBaHue nppaunoHanbHbIX U TPUFOHOMETPUYECKUX (OYHKLINNA.

Nekuns 6. OnpeneneHHbI UHTErpan, ero reoMeTpUYecKnii N PrUsn4eCcKnin CMbICA.

INekums 7. BolyncneHne onpeneneHHoro nHterpana.

MpakTtuka 1. IHTerpupoBaHne METOLOM pasnoxeHus, 3aMmeHa NnepeMeHHbIX.

MpakTtuka 2. 3aHeceHune non andgepeHuman. MiHterpuposaHue KBaapaTtHoro TpexyneHa.
MpakTtuka 3. IHTerpupoBaHmne no 4acTsm.

MpakTrka 4. NHTerpmpoBaHme LpoOHO-paLMOHaNbHbIX (OYHKLUNIA.

Mpaktuka 5. IHTerpuposaHmne TpuroHOMeTpryeckmx PyHKUNA. YHuBepcanbHas noactaHoBka.
MpakTuka 6. TpuroHoMeTpryeckne 3amMeHsol.

Mpaktuka 7. OudpdpepeHumanbHblii GUHOM.

MNpakTtuka 8. IHTerpupoBaHune opyrux TpaHCLUEHOEHTHbIX QOYHKLNIA.

Mpaktuka 9. OnpeneneHHbIn nHTErpan.

Tema 8. NpunoxeHnsa NHTerpanos.
Nekuwnsg 8. BeluucneHvne nnowanen ¢ noMoLbo ONpeaeneHHbIX MHTErpanos.
Nexuwnsa 9. BolumcneHne oavH oyr 1 06 bEMOB TEN BPAWEHHUS.

Nekums 10. I"Ipv|6r||/|>|<eHHoe BblMMCNEeHNE NHTerpana Pumana: metoabl npsAMOYroJieHUKOB U Tpal'leLl,VII7I. I"IpleeHeHVle
MHTEerpasibHOro NCHNCNeHms B XMMN4eCknx 3anayax.

Nekuwnsa 11. HecobcTBeHHbIE MHTErpansl 1 poaa.
Nekums 12. HecobcTBEHHbIE MHTErpanbl 2 poaa.
Nexuwnsa 13. NccnenosaHre cxoauMoOCTyi HECOBCTBEHHBIX MHTEMPAIOB.

MNpakTrka 10. BbluncneHve nnowanei B AekapToBbiX KOOpAMHATaXx.

Mpaktuka 11. Belumcnenune nnowanei B NOASPHbIX KoopanHaTax.

MpakTrka 12. BbluncneHve nnowanein duryp, 3afaHHbIX napameTpuyeckn n HesIBHO.

MpakTtuka 13. BblyncneHne o6bemMoB.

Mpaktuka 14. Bolymcnexnve onvH gyr.

Mpaktuka 15. BoluncneHne HecobCTBEHHbIX MHTErpanos 1 1 2 poga.

Mpaktuka 16. NiccnepoBaHne cxoaAMMOCT HECOBCTBEHHBIX MHTErpanos. MeTon CpaBHEHNS 1 9KBMBANEHTHBIE 3aMEHBbI.
MpakTyka 17. KoHTponbHas paboTa no temam 7-8.

Tema 9. Panpl.
Nekuus 14. Yucnosble psapl. TeopeMbl 0 CXOAMMOCTM PSAoB. He0bX0AUMBIA NPU3HAK CXOAMMOCTM.

Nekuwnsa 15. TeopeMbl 0 CpaBHEHUU PSLOB C NMONOXUTENbHBIMU YneHamu. MpusHaku cxonmMocTy psnos: Janambepa,
pagvkanbHbii U MHTerpanbHbin Koww.

Nekums 16. 3Hakouepenyowmecs paabl. Teopema JleibHuLa. 3HaKkonepeMeHHbIe psabl.
Nekuwns 17. CTeneHHble pagbl. HaxoxaeHne paguyca CX04UMOCTW.

Nekuns 18. dyHkunoHanbHble pagbl. Pag dypbe. Onpenenerve koadhdununeHTos psaa dypbe.
Nekuns 19. Pasnoxenue B pag Pypbe: HETHLIX M HEYETHBIX PYHKUNIA; COYHKLMIA C NepuodoMm 2I; doyHKLMA, 3a0aHHbIX Ha
NnonoBunHe nepuoaa.

Mpaktuka 18. Yucnosble psabl. MpusHaku Janambepa n Kowwm.

MpakTtuka 19. MeTog cpaBHEHNS U MHTErpasbHbI METOL, NPY NCCNeOoBaHUN CXOAMMOCTMU.
MNpakTtuka 20. 3Hakovepenyowmecs pagpl.

MpakTtuka 21. CTeneHHble psaobl.

MpakTtuka 22. Pagsl Pypbe.

MpakTuka 23. Paabl dypbe (NpogonxeHue).

Tema 10. OudcbcbepeHumnanbHoe ucuncneHme OyHKLMMN HECKONbKUX NepPeMeHHbIX.
Nekuwnsg 20. YacTHoe 1 nonHoe npupalleHns. Npenen n HenpepbIBHOCTb. HacTHbIE NMPON3BOOHbLIE.
Nekuwns 21. MonHblA auddepeHuman.
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YacTHble Npon3BoaHble, NONHAsA NPOM3BOAHAS U MOMHbIA AndddoepeHLmnan CnoXHOM dyHKLMK
Nekuwns 22. MNMpon3BoaHbIE OT HESBHbIX AOYHKLIMIA.

Nexunsa 23. ABCOMOTHBIE U YCNOBHbIE 3KCTPEMYMbl. HaxoxaeHne Hambonblero u HaMMeHbLIEro 3HaYeHNA GOYHKLMN
IBYX NepeMeHHbIX B obnacTu.

Nekuns 24. MeTon HaMMeHbLNX KBaApaToB. Vicnonb3oBaHne MeToaa B XMMnm.
Nekuma 25. Meton MHOXuUTenen NarpaHxa.
Nekuns 26. MNpumeHeHne meToaa JlarpaHxa HaxoXAeHWs NoKanbHOro 9KCTpemMyma.

MpakTtuka 24

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

. dndbdpepeHumnposaHme PyHKLUUN MHOTUX NePeMEHHbIX. [ paaneHT.
3aMmeHa nepemMeHHoN (NPOM3BOAHAS CNOXHON OYHKLUMN)
MponssoaHas BbICWINX NOPALKOB.

[MponasoaHas BbICIWIMX NOPSOAKOB (PYHKLUNIA, 3a4aHHbBIX HEABHO U NapaMeTpruyecku.
HaxoxpaeHne akcTpemyma doyHKLUN OBYX NEPEMEHHbIX.

Hanbonbluee 3HaueHne B obnactu.

3azaun Ha 6e3yCnoBHbIA IKCTPEMYM.

MeTon HanMmeHblmnx kBaapaToB. Cnyyai NMHENHON 3aBUCUMOCTM.
MeTon HamMmeHblmnx kBagpaTos. Cnyyan HenMHERHbIX 3aBUCMMOCTEN.
YcnosHbI akcTpemyM. Meton MHOXMTener JlarpaHxa.

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

KoHTponbHas pabota no temam 9-10.

Tema 11. O6bikHOBeHHbIe auddchepeHumanbHble ypaBHEeHHUs.

Nekuwns 1. OudpdbepeHumansHble ypasHeHus (1Y) nepsoro nopsaaka. 1Y ¢ pasnensowmmmncs nepemMeHHbIMN,
NPVBOAAWMNECS K HUM.

Nekung 2. OgHopoaHble, NuHerHble Y, npuBoaswmecs K Hum. 1Y BepHynnu. 1Y B nonHbix andodoepeHumnanax,
WHTErpUpPYIOLWMUA MHOXUTENb.

Nekuns 3. Teopema CywecTBOBaHNS U €AMHCTBEHHOCTM pelleHns anddepeHLmanbHoro ypasHeHms 1-ro nopsaka.
Nekuns 4. OudpdbepeHumanbHbie ypaBHEHUS BTOPOro Nopsaka: NpocTenme TUnbl.

Nekunsa 5. 1Y ¢ nocTosHHbIMK KosdhdpmumeHTamn. OOHOPOOHbIN CryYai.

INekumna 6. 1Y ¢ NOCTOSHHBIMK KO3dhdmLUMeHTaMn. HeoAHOPOAHbIN cryyai.

Nekuus 7. Cuctembl OY. CTaumoHapHble To4kK. ABTOMOAE/NbHOE peleHne B peakummn Benoycoea-XaboTnHckoro

Mpaktuka 1. OY ¢ paspenswmmmncs nepemMeHHbIMN.

MpakTtrka 2. JInHerHble n ogHopoaHblie [1Y.

MpakTtuka 3. OY BTOpPOro nopsiaka (Lonyckarwwme noHnxXeHne).

MpakTtuka 4. JlnHenHble 1Y ¢ NOCTOAHHBIMK KO3dpdpmumeHTamn. O LHOPOLHbIA CnyyaiA.

MpakTrka 5. JinHeHble 1Y ¢ NOCTOSHHLIMM KO3ddhmLmeHTamMu. HeonHopoaHbIi cnyyai (Meton nonbopa coyHKLMN).
MpakTtuka 6. Cuctembl 1Y ¢ NOCTOSHHBIMU KO3(hOMLMEHTAMMN.

MpakTuka 7. XuMmyeckne 3afadm Ha cocTaBneHne u pewexve Y.

MpakTtuka 8.

KoHTponbHas no teme 11.

Tema 12. YpaBHeHUs1 B YaCTHbIX NPOU3BOAHbIX.
Nekums 8. Y B 4aCTHbIX NPOU3BOAHbIX. OBLKME N HYaCTHbIE PELIEHUS.
Nekuwns 9. Mpumepsbl peweHns OY B 4aCTHbIX NPOVU3BOAHbIX.

Tema 13. VIHTerpaanoe ncumncneHve pyHKLUN HECKONMbKUX NepeMeHHbIX.

Nekums 10.
Nexkuns 11.
Nekums 12.
Nexkuns 13.
Nekumns 14.
Nekuns 15.
Nekums 16.
Nexkuns 17.

KpaTHbIe nHTEerpasnbl 1 3agayvn ¢ HUMM CBsA3aHHbIE. OnpeneneHme 1 cCBOMCTBA KpaTHbIX MHTErpanos.
3amMeHa NnepeMeHHbIX B KpaTHbIX UHTerpanax

BbluncneHne o6beMoB, nnowaneii NoBepxHoCTe.

KpvBonuHeiHble nHTerpansl 1-ro n 2-ro poga v CBs3aHHbIe C HUMW 334a4U.

CDopMyna van-la. HesaBncnmocTtb Kpl/lBOJ'IMHGI7IHOFO MHTEerpana Ha njiaoCKOCTN OT NYTU NHTErpnpoBaHnA.
[MoBepxHOCTHbIE NHTErpanbl 1-ro 1 2-ro poaa n CBA3aHHble C HUMU 3a8a4Mm.

®dopmyna Ctokca. HesaBncuUMOoCTb KPMBONMHENHOMO MHTErpana B MPOCTPaHCTBE OT NYTW UHTErPUPOBaHNS.
®dopmyna Maycca-Octporpanckoro.

Mpaktuka 9. [1BOViHbIE NHTErpasbl, CBELEHNE K NMOBTOPHBIM.

Mpaktmka 10

. TpOiiHble MHTErpanbl, CBEAEHNE K MOBTOPHbIM.
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MpakTtuka 11. MNepexon kK NONSPHON CMCTEME KOOPAMHAT NPW BbIYMCIEHUN OBONHbLIX MHTErpanos.
MpakTtuka 12. MNepexon K LMANHOPUYECKON 1 Cepnyeckon cucTtemam KoopamHar.

MpakTrka 13. BeluncneHne 06beMoOB 1 nnowanein noBepxXHOCTEN.

MpakTtuka 14. KpneonuHerHble NHTErpansl Nepsoro poaa.

MpakTtuka 15. KpneonuHerHbie nHTerpansl BToporo poaa. ®opmyna MpuHa

MpakTtuka 16. MNMoBepxHOCTHbIE MHTErpansl. @opmynsl Ctokca n OcTporpaackoro.

Tema 14. dneMeHTbI TEOPUM NONS.

Nekuwns 18. CkanapHoe none. [NMpoussoaHasa no HanpasneHuto, rpagneHT. BektopHoe none. MoTok BekTopa,
IvBepreHumns, umpkynsaums, potop. Onepartop MaMunbToHa 1 BEKTOPHbIE AndddhepeHLmanbHbIe onepauum BTOporo
nopsgoka.

MpakTtuka 17. pagueHT ckansapHOro nNons, GUBEPTreHLNs 1 POTOP BEKTOPHOMO MONs, X CBOMCTBRA.

MNpakTtuka 18. KoHTponbHasa no temam 11, 13.

Tema 15. Teopus BeposiTHocTen. CnyyanHbie cOObITUSA.

Nekums 19. CnyyaiiHble COOBITUSA. DNeMeHTbl KOMBUHATOPKKKN. Knaccnyeckoe, CTaTCTUYECKOE N FTEOMETPUYECKOE
onpeneneHnst BepoSTHOCTU. YCNOBHbIE BEPOATHOCTU. He3aBnCMMOCTb cobbiTuid. Obliee onpeneneHme BEPOSTHOCTY.

INekumsa 20. dopmyna NnonHom BepoaTHocTn 1 chopmyna Bareca. lNMosTopeHne ncnoitaHmin. dopmyna bepHynnu.

Tema 16. CnyyanHble BEeNMYMHbI.

Nekung 21. CnyyanHble BENNYMHBI. 3aKOH pacnpeneneHns BepoaTHOCTEN ANCKPETHON CNyYanHON BENNYMHDI.
Nekuns 22. BuHoMmnanbHoe pacnpeneneHune, pacnpeaeneHune lNyaccona.

INekumna 23. MatemaTnyeckoe oxunaaHue, oMcnepcus, cpenHeksagpaTnyeckoe

OTK/IOHEHME, TEOPETUYECKME MOMEHTbI AUCKPETHOM CNy4amHON BEINYMHDI.

3akoH 6onbLlmx ymcen.

Nekuns 24. GyHKUMS U NNOTHOCTb pacnpeneneHns HenpepbiBHON Cly4yanHon BennynHbl. HopManbHoe, paBHOMEPHOE 1
rnokasarenbHoe pacrnpeneneHms.

Nexumsa 25. 3akoH pacnpeneneHns BEpOSTHOCTEN [BYMEPHOW Cly4aiHO BENNYMHBI. YCOBHbIE 3aKOHbI
pacnpegeneHus. Yucnosble xapakTepucTuki. JInHeiHas perpeccust. MNpsiMble MMHUM CpeaHEeKBaapaTUHecKom
perpeccuu.

Tema 17. MateMaTuyeckasi ctTaTUCTUKa U ee NMPUNoXeHus.

CnyyaliHble cobbiTus. Knaccuyeckoe, cTaTUCTUYECKOE U reOMeTpUYeckoe onpeneneHns BeposiTHOCTU. YCOoBHble
BeposTHOCTU. HezaBuncumocTb cobbiTuii. Oblee onpeneneHne seposTHocTh. dDPopMyna NoaHON BEPOSITHOCTU 1
doopmyna baieca. MNoBTopeHue ncneitaHuin. @opmyna BepHynnn. CnyyaiiHble BENUYMHBI. 3aKOH pacnpeneneHuns
BEPOATHOCTEN OUCKPETHOM CnyvyaiHOM BenuymHbl. BuHOMManbHoe pacnpeneneHue, pacnpeneneHue lNyaccoHa.
Matematnyeckoe oxungaHue, gucrnepcus, cpegHeksagparmyeckoe

5. MepeuyeHb yue6HO-MeTOAMYECKOrO 0becnevyeHns A CaMOCTOSITeNbHOW paboTbl 06yyaloLLLUXCS NO
AucuunnuHe (Moayso)

CamocTosiTenbHas paboTa o0y4atolmMXCs BbIMONHASTCS Mo 3a0aHNI0 1 NPY METOANYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U HA BHEayOUTOPHYIO CaMOCTOSTeNbHY0 paboTy. CaMmocTosTenbHas pabota obyyatomxcst
BK/IHOYaET Kak MONIHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTOENbHbIX TEM (pasnenos) AUCUUMINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl 0bydatoWwmecs YATarT 1
KOHCMEKTUPYIOT y4ebHY10, Hay4yHYIo 1 CMPaBOYHYIO NMNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKpenneHne
3HaHWUiA 1 0TPabOoTKY YMEHW 1 HaBLIKOB, TOTOBSTCS K TEKYLIEMY 1 MPOMEXYTOYHOMY KOHTPO/O MO AMCUMUMMHE.

OpraHunsauus caMocTosTenbHOl paboTbl 0ByHaroIWMXCs PErNaMeHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEpPaTypOii U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aumn 1 ocylecTBleHNs 0bpasoBaTenbHO AeaTenbHOCTY No 06pasoBaTefibHbIM NPOorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteta, NporpamMmmam MarucTpatypbl (YyTBepXaeH
npvkaszom MuHMcTEpCTBa Hayku 1 Bbiclwero obpasoBaHus Poccuiickoin @enepauun ot 6 anpenst 2021 rona Ne245)

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTMBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MprBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsiaka henepanbHOro rocyapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuii) coenepanbHblii yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doegepanbHoro yHmBepcuteTa

LWkypo A.C. KoHcnekT nekumin o Matematvke ansg CTyaeHToB XMM. MHCTUTYTa YacTtb 1 -
http://kpfu.ru/docs/F1742654126/Konspekt.1.pdf
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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 matemaTvke ans CTyaeHToB XvMM. MHCTUTYTa YacTb 3 -
http://kpfu.ru/docs/F603644835/A.S.Shkuro.pdf

6. POHA, OLLEHOUYHbIX cpencTs no gpucuvmninHe (MOAyHIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNANHE (MOOYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/IHOYAET OLEHOYHbIE
CpeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHOM aTTecTaunm.

B ¢poHIe oLeHOYHbIX CPeACTB COAEePXUTCS cneayiolas UHgpopMauums:

- COOTBETCTBME KOMMNETEHLUIA NNAHUPYEMBIM Pe3ynbTatamM 06y4eHus No LUCLUMNIMHE (MOLYNIO);

- KpUTEPWM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOZYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPEencTBa;

- coaepXxaHune oueHO4YHbIX CpencTB, BKOYas TpeéoBava, npegbsasnsgemMble K OEencTBuAM o6yqa|ou4v|xc;|,
OEMOHCTPUpPYyEMbIM pe3ynbTaTtaM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMMINHE HaxoauTcs B [punoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNO).

7. MepeueHb nuTepartypbl, HEO6XOAMMOW A1 OCBOEHUS OUCLUMANHBI (MOLYNSA)
OcBoeHue aucumnauHbl (MOayns) NpeanonaraeT M3yYeHne OCHOBHOW 1 LOMONHUTENbHO y4ebHoM nuTepatypbi.
Nutepatypa MoxeT BbITb AOCTYyMHA 0ByyatowmnMcst B OAHOM U3 ABYX BapuaHToB (160 B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES INEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3akK/4eHHbIX KDY [oroBopos ¢
npasoobnanarensmu;

- B MeyaTHoM Buae - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamy nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0OYYaIOLLMMCS CBOErO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B CcUCTEME "ONEKTPOHHBIA yHUBepcuTeT". Mpn MCNONb30BaHMK NeYaTHbIX M30aHUA BBNNOTEYHDbI
oOHA, OOMKeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no dProcC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuL, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTepaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMmme aucumnnvHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KOY.

8. NepeyeHb pecypcoB NHCGPOPMALMOHHO-TENIEKOMMYHUKALLMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS UCLUMNMNHBI (MOOYNs)

Bukunenuns - http:/ru.wikipedia.org
Boicwas matematuka - Matllpodpw - http://mathprofi.ru/
Bbicwas matemartumka ons ctyneHTos - http://www.math24.ru/

9. MeToguyeckue ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nekumu Lns ycnewHoro yCBOEHWsl Matepuana nepes Kaxnov nekuuei HeobxoAMMo NpoCMOTPETb KOHCMEKT
npenblpylei. Ecnv octanuce HEMOHSATHbIE MOMEHTbI, HATW 1 U3y4aTb NPONAEHHYIO TeMy B y4ebHUKe
UM B 9NEKTPOHHBIX pecypcax. OcTaBluMecs Nocne yCBOEHWsl Matepuana Bonpockl Heobxoanumo
3a4aTtb nNpenofasaTenio B HaYane cneayowen nekumm.

npakTnyeckune | [Ins ycrewHoro ycBoeHus Matepuana HeobxoAMMo BbINONHATL BCIO fomallHiol paboty. Ecnv 3apady

3aHsATUA 13 gomalHel paboTbl PEWNTb He yaaeTcs, He0bX0AMMO HanTU 1 pazobpaTtb NOXOXU NpUMep 13
PEeLEeHHbIX Ha ayOUTOPHOM 3aHsATUU. Ecnn 3anady He yoaeTcs pelwnTtb 1 B 3TOM ciyyae, Heobxoaumo
NOLOWNTU K MPEnoaaBaTento 1 NPOSICHUTb HEMOHATHLIE MOMEHTBI.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosi- | [lns pelweHns 3ana4 caMoCcTosTeNbHOM paboTbl HE06X0AMMO NPenBapPUTENbHO U3YYNTb
TenbHas TEopPEeTNYECKNX MaTepuar, OpMeHTUPYSCb MO KOHCNEKTaM NeKUnii, nuTepatype 1 3NeKTPOHHbIM
pabota pecypcaM. Pasobpartb pelueHHble aHanormyHble 3agadn. Ecnu camoctosiTenbHyto 3anady pewnTb He
ynaeTcsl, Heo6XoAMMO NOJOWTU K NpenoaasaTesnto B 0TBeAEHHOe ANl KOHCYNbTauWii Bpems 1
pa30bpatb HEMOHSATHbIE MOMEHTBI.

3a4eT un 3ayéT HaueneH Ha KOMMNEKCHY NPOBEPKY OCBOEHUS AucumnnuHbl. Obyyarowmincs nonyy4aeT BONPOC
9K3aMeH (Bonpocskl) NnMbo 3apaHne (3a4aHust) U Bpems Ha NoAroToBKy. 3a4€T NPOBOAMTCS B MMCbMEHHOW
popme. OLeHUBaeTCS BNafeHNe MaTepranoMm, ero CUCTEMHOE OCBOEHUE, CMOCOOHOCTb NPUMEHSTb
HY>XXHbIE 3HaHWS, HABbIKW 1 YMEHWS NPUW aHann3e nNpobneMHbIX CUTYaLUiA U PELIEHNN MPAKTUHECKUX
3afaHni. IK3aMeH HaueneH Ha KOMMIEKCHY0 MPOBEPKY OCBOEHWUS AUCLIMNANHBI. OK3aMeH
MPOBOAWTCS B YCTHON N MMCbMEHHOW hopMe Mo bunetam, B KOTOPbIX COAEPXaTCcs BONPOCH
(3amaHus) no Bcem Temam kypca. Obyvatolemycs LaéTcsl BPEMS HA NOLATOTOBKY.

OueHuBaeTcs BnafeHue Matepranom, ero CUCTEMHOE OCBOEHME, CMOCOBHOCTb MPUMEHSATb HYXHbIe
3HaHWsl, HaBbIKW 1 YMEHUS NPU aHann3e NPobneMHbIX CUTyaUnin 1 PeeHNN NPaKTUYECKMNX 3aAaHniA.

10. MepeyeHb NHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTenbHOro
npouecca no gucuunanHe (MOAyno), BK/IOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHGOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNVHE (MOLYNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xoaumon ons ocyuwiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHO-TEXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwne KOMMNOHEHTDI:

MomelleHWst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANU3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
LOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTakTHOW paboThl C Mpenonasatenem, yKOMNIekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

12. Cpeﬂ,CTBa apgantauuv npenopgasaHusl oguCUNNMNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300PO0BbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCA cnegytowme MeTonbl U TEXHONOrnn, obneryatouwue
BoCnpuaTne vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3aaHve TEKCTOBO BeEpPCHM N0BOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbIi MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta v nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBuaTypbl;

- cO3aHvie BO3MOXHOCTE AJis 06y4atoLMxcsl BOCMIPUHUMATb OLHY M Ty XXe MHPOPMaUMIO U3 PasHbIX UCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMALIMIO BU3YalibHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeacTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OMCLMMIMHOM, 3a CHET aNlbTePHATUBHbBIX CNOCOOO0B, B TOM YMCe BUPTYasbHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmaunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOIz KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIEe MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NeKUMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHmns CeMmHapoB, BbICTyMJIeHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4N OpraHnu3aLummn OopM TEKYLLErO U MPOMEXYTOYHOMO
KOHTpOns;

- yBenumdeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MnHBaANNMOOM UnNn nNMUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectaunmn no OTHOWEHUIO K YCTaHOBﬂeHHOI7I NPOAONIXUTENIbHOCTU NX Coa4ql:
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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 cooTBeTcTBUM ¢ TpebosaHuamMu GrOC BO 1 yyebHbIM nnaHom o cneuunanbHocT: 04.05.01
"(PyHpameHTanbHas v npuknagHas xmmMmsa" u cneumannsaummn "HeopraHmdeckas XmMmns'".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.0.05 Maremarvka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas U NpUKIALHAS XUMAS
Cneuvanusaums: HeopraHmyeckas xmmMms

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnm

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2018

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 02.03.2020). -
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 obpaweHmsi 02.03.2020). -
Pexwum goctyna: oTKpbITbIN.

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 02.03.2020). -
Pexum poctyna: oTKpbIThIA.

JononHutenbHas nuteparypa:

1. COopHUK 3a1a4 no Teopun BeposiTHocTel : [yuebHoe nocobue] / E. K. KawTaHoBa ; KasaH. goeaep. yH-T .- KasaHb :
[KazaHckuii yHusepcuTeTt], 2011. - 107 c.

2. AHannTryeckas reoMeTpus Ha NnockocTy : [Metonmyeckoe nocobue] / J1. P. Cekaesa, O. H. TioneHesa ; KasaH. roc.
yH-T. - KasaHb : MI3gatenbctBo KasaHckoro rocynapcTBeHHOro yHusepcmteta, 2008. - 56 c.

3. Mpueanos, N. N. AHanntudeckas reomeTpus : yuebHoe nocobue / N. . Mpueanos. - 38-e uag. - CaHkT-MNetepbypr :
NaHb, 2010. - 304 c. - ISBN 978-5-8114-0518-3. - TeKCT : 3NeKTPOHHbI // JlaHb : 3neKTpoHHO-6ubnnoTeyHas cmctema. -
URL: https://e.lanbook.com/book/321 (pata obpaiieHusi: 28.02.2020). - Pexum gocTtyna: ons aBTopua. nonb3osaTenei.

4. 3nobuHa, C. B. Matematuyeckuii aHanusa B 3aaqax 1 ynpaxHeHusix : yiebHoe nocobue / C. B. 3nobuHa, J1. H.
Mocuuenbckas. - Mocksa : DUBMATIINT, 2009. - 360 c. - ISBN 978-5-9221-1146-1. - TekCT : aneKTpoHHbIN // J1aHb :
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/2377 (nata obpaueHus: 28.02.2020). - Pexum
[ocTyna: ons asTopma. nonb3osaTtenen.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas U NpUKIALHAS XUMAS
Cneuvanusaums: HeopraHmyeckas xmmms

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2018

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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