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Mporpamma ancumnnuHbl "MatemaTtnyeckuin aHanua"; 01.03.02 "MNpuknagHaa matematumka n nHpopmartmka".

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 "MatemaTtnyeckuin aHanua"; 01.03.02 "MNpuknagHaa matematumka n nHpopmartmka".

Mporpammy oucumnnuHel paspaboTan(a)(m) npodpeccop, a.H. (npodpeccop) JlanuH A.B. (kadbenpa matemaTn4eckoi
CTaTMCTUKW, OTAENEHVEe NPUKNagHOK MaTeMaTkm U HopMaTtukm), avlapine@mail.ru ; 4OUEHT, K.H. (goueHT) Cngopos
A.M. (kadbenpa MaTeMaTM4yeckom cTaTUCTUKK, OTAENEeHe NPUKNaaHON MaTeMaTnukn n MHPOPMaTUNKN),
Anatoly.Sidorov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMNn BO

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

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMorn KOMNETEHLUN
OriK-1 CnocobHOCTb MCnonb3oBaTb 6a30Bble 3HAHWS €CTECTBEHHbIX HayK, MaTeMaTNKM 1

MHZOPMATUKKN, OCHOBHbIE (PaKTbl, KOHLENUUW, NPUHLMMLI TEOPUIA, CBA3AHHbIX C
npukKnNagHon MaTeMaTnKon n MHdopmaTnkom

MnK-2 CnocobHOCTb NOHUMATL, COBEPLLEHCTBOBATL 1 MPUMEHSTb COBPEMEHHDIN
mMaremaTtuyeckuin annapar

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:

- OCHOBHbI€ NOHATUA N MeTObl SJ'IeMeHTapHOIZ mateMaTukun, reomeTpun, anre6pb| N Ha4Yyan MmatemMaTtn4yeckoro
aHannmsaa;

- OCHOBHbIE MOHSTWS NIMHENHOM anrebpsbl;

JlonxeH ymeThb:

- MPON3BOANTb OENCTBUS C YNCNAMM;

- MCNOMb30BaTb OCHOBHbIE anrebpavyeckue ToxaecTsa ans npeobpasoBaHust anredpanyeckux BblpakeHWii;
- NCMONb30BaTb TPUFOHOMETPMYECKNE TOXAECTBA ANs NpeobpasoBaHusl TPUFOHOMETPUYECKUX BbIPaXKEHWIA;
- pewartb NMHENHbIE N KBaApaTUYHbIE YPaBHEHUS 1 HEPABEHCTBA;

- pewarb TPUrOHOMETPUYECKME YPaBHEHMS;

- BbINONHATb FEOMETPUHECKIME NOCTPOEHNS;

- [OKa3blBaTb MaTeEMaTMYECKNE YTBEPXKAEHMS;

- BbIYMCNATb OnpeaennTenu;

- BbINMONHATL OEACTBUS HAL MaTpuLamu;

JlonxeH Bnanetb:

- MpYemMamn BblYUNCNIEHWIA HA KanbKyNSTOPE UHXEHEPHOro TUNa;

- HaBblIKaMu NUCMONb30BaHMS MAaTEMaTUYECKMX CMPABOYHUKOB.

JlonxeH BeMoOHCTpMpoBaTh CNOCOBHOCTL Y FTOTOBHOCTb:

NPUMEHSITb Ha NPakTUKe OCHOBHbIE METOAbI MATEMATMYECKOro aHanunaa.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.6.7 OucumnnvHbl (Mogynn)" OCHOBHOM NpodbecCuoHanbHom
obpaszoBatenbHoi nporpammel 01.03.02 "MpuknanHas matematika u nHpopmMatuka (CMcTteMHoe nporpaMMmpoBaHme)” u
oTHocuTCs K 6a30Boii (06LenpodeccnoHanbHom) YacTu.

OcBanBaetcs Ha 1, 2 kypcax B 1, 2, 3, 4 cemecTpax.

3. O6bem gucuMnInHbI (MOAYNs) B 3a4eTHbIX eQuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs

O6was TpynoeMKoCTb ANCLMNNHBI cocTaBnsieT 26 3a4eTHbIx(ble) eanHuL(bl) Ha 936 yaca(os).

KoHTtakTHasi paboTa - 504 yaca(oB), B TOM Yncne nekumm - 252 yaca(oB), npakTnyeckme 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 252 Yaca(oB), KOHTPONb CaMOCTOSATENbHON paboThl - 0 Yaca(oB).

CamocrTositenbHas pabota - 252 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 180 yaca(os).
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Mporpamma ancumnnuHbl "MatemaTtnyeckuin aHanua"; 01.03.02 "MNpuknagHaa matematumka n nHpopmartmka".

CDopMa NMPOMEXYTOYHOIro KOHTPOJIA ANCUUNIINHDI: 3a4€eT N 3K3aMEeH B 1 ceMecCTpe; 3a4eT N 3K3aMeH BO 2 ceMecCTpe,; 3a4eTt
M 9K3ameH B 3 CeMeCTpe; 3a4eT N 3K3aMeH B 4 ceMecTpe.

4. CopepxaHue oucLUNAUHbI (MOOYNS), CTPYKTYPMPOBaHHOE NO TeMaMm (pa3penam) ¢ yKkazaHMeMm OTBeAEeHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuaoB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TeMatM4yeckuih niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCLUNAUHE (MOJYNIO)

Buabl 1 yachbl
KOHTaKTHOW paboTbl,
Pasnenbl puCUMNANHLI / MX TPy A0EMKOCTb CamocTosiTenbHas
N Monayns Cemectp (B yacax) pa6orta
MpakTnyeckuelabopaTopHbie)
Jlexuum 3aHATUA pa6ortbl

Tema 1. Teopms BeLECTBEHHbIX

1. uncen 1 6 0 5 10
Tema 2. Yncnosble

2. nocnenoBatenbHOCTA 1 6 0 S 14

3. [Tema 3. MNMpepen pyHKUMM B TOUKE 1 6 0 13 14
Tema 4. HenpepbIBHOCTb (PyHKLUN B

4, TOuKe 1 6 0 4 14
Tema 5. lNMpownssogHas un

5. |andhbdepeHuman goyHKUMM 0OHOM 1 8 0 10 16
nepemeHHow
Tewma 6. [MpounssogHble n

6. andopepeHLmanbl BbICIINX MOPSOKOB 1 4 0 4 14
Tema 7. OCHOBHblE TEOPEMBI AN

7. andpdpepeHumnpyembix PyHKLMN 1 4 0 2 14

8. [Tema 8. ®opmyna Tennopa 1 6 0 7 14
Tema 9. ViccnepnosaHve yHKUMIA C

9. MOMOLLBIO NPON3BOAHOW 1 4 0 14 18
Tema 10. HeonpeneneHHblii

1O'V|HTerpan 1 4 0 8 16
Tema 11. OnpepenéHHbIn nHTerpan

1. PvmaHa 1 ero csoncrtea 2 10 0 4 2
Tema 12. iHTerpan kak cpyHkums

12.|BepxHero npenena. dopmyna 2 6 0 2 1
Tennopa
Tema 13. NeomeTpuyeckue

13. npunoXxeHus nHTerpana Pumana 2 4 0 10 1

14.|Tema 14. HecobCTBEHHDBIV MHTErpan 2 6 0 6 1

15.[Tema 15. Yucnosble paapl 2 2 0 2 1
Tema 16. CxoanmMocTb

16. 3HAKOMOCTOSHHbIX PSLOB 2 4 0 6 2
Tema 17. ABCONOTHO U YCNOBHO

17. CXOASAIWMNECS YNCTIOBbIE PSALbI 2 4 0 6 1
Tema 18. dyHKUMOHANbHbIE

18.|nocnepoeartenbHOCTM U psiabI. 2 6 0 6 3
PaBHOMepHas Cx0oUMOCTb.

19.[Tema 19. CTteneHHble pagbl 2 4 0 6 1

20.[Tema 20. EBknnMaoBO NPOCTPaHCTBO 2 4 0 2 1
Tema 21. OTobpaxeHns B

21. €BKIMLO0BbIX MPOCTPaHCTBAX 2 4 0 4 1
Tema 22. ncbdpepeHunpyemocTb

22.|oTobpaxeHus. HacTHble 2 6 0 8 1
NpPOu3BOOHbIE.
Tema 23. YacTHble Npon3BogHbIE U

23.(omdbdpepeHumanbl BbICILNX MOPSALKOB. 2 6 0 4 1
dopmyna Tennopa.

o4 Tema 24. JlokanbHbIA 9KCTPEMYM 5 6 0 6 1

"|[doyHKLLIMM MHOTMX NEepeMEHHBIX

CrpaHnua 4 n3 17.
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Mporpamma ancumnnuHbl "MatemaTtnyeckuin aHanua"; 01.03.02 "MNpuknagHaa matematumka n nHpopmartmka".

Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
Tema 25. SKkCTpEMYM, YCNOBHbI
25.|9KCTpEMYM (PYHKLUN MHOTUX 3 14 0 10 16
NMEPEMEHHbIX.
Tema 26. HTerpansl, 3aBucswme ot
26'napaMeTpa. 3 14 0 11 8
Tewma 27. KpaTHble, KpMBOIMHENHbIE
2r. 1 MOBEPXHOCTHbIE MHTErpanbl. 3 15 0 1 24
28.|Tema 28. SnemeHTbl TEOPUU MONS. 3 14 0 11 12
29.[Tema 29. Paabl n niterpan dypbe 3 15 0 11 12
30.|Tema 30. Cuctembl MHOXECTB 4 5 0 5 2
31.|Tema 31. MNoHATUE Mepbl 4 5 0 5 1
Tema 32. Mepa Ilebera, mepa Jlebera
32. Crtuntbeca 4 5 0 5 1
33.|Tema 33. VameprMble doyHKLIMM 4 5 0 5 2
34.|Tema 34. NHterpan Nebera 4 8 0 8 2
Tema 35. lNMoHsATNE NMHENHOTO
HOPMMPOBAHHOI0 NPOCTPAHCTBA.
35.|//InHeliHble onepaTopbl 1 4 4 0 4 1
PYHKLUMOHANbI B MIMHENHOM
HOPMMPOBAHHOM MPOCTPaHCTBE
Tema 36. NMoHsITHEe runbbepTtoBa
npocTtpaHcTBa. ConpsXeHHbIe K
36. CaMOoCONPsXeHHbIE OnepaTopbl B 4 4 0 4 1
rMnsbepTOBOM NPOCTPAHCTBE
Tema 37. KomnnekcHble ynucna un
3r. OencTBMa Hag HUMK 4 2 0 2 1
Tema 38. DyHKLMM HA MHOXECTBE
38. KOMMAEKCHbIX Yncen 4 2 0 2 1
Tema 39. SnemeHTapHble PyHKLUN 1
39. oTobpaxeHus 4 2 0 2 2
Tema 40. IHTerpanbHoe ucuncneHmne
40.|doyHKLMIA KOMMIEKCHOro 4 4 0 4 2
NnepeMeHHOro
Tema 41. lNMpepcTtaBneHne
41. aHanuTU4YeCcKom PyHKLUN pagamm 4 4 0 4 1
42.|Tema 42. Ocobble TOYKU 4 4 0 4 1
Ntoro 252 0 252 252

4.2 CopepxaHue AUCUUMIUHLI (MOBYNS)

Tema 1

. Teopvm BellLeCTBeHHbIX Yncen

OneMeHTbl Teopun MHOXecTB. [leicTentenbHble Yyucna. CBONCTBO HenpepblBHOCTU. Akcroma Apxmumena. ToyHble rpaHu
MHoxecTBa. OTobpaxeHusi, cnocobbl nx 3apaHns. ObpartHas oyHKUMS. TONONOrMS YUCTOBOW NPSIMOA

Tema 2. YUucnoBblie nocnenoBaTte/ibHOCTH

MOHOTOHHbIE MOCNENOBATENBHOCTU: NMPU3HAK CXOAMMOCTH, TeopeMa KaHTopa 0 BNOXEHHbIX 0Tpe3Kax, TEOPEeMbl
BonbuaHo-Beieplutpacca, BepXHUI 1 HAXHUI Npenenbl nocnenosartensHocTy. Kputepuii Kown cxoanmoctu
nocnenoBaTenbHOCTU. MOHOTOHHbIE NMOCNEA0BATENBHOCTU: MPU3HAK CXOAMMOCTU, Teopema KaHTopa 0 BNOXEHHbIX

oTpeakax, TeopeMbl bonbuaHo-Beieplutpacca, BepXHUI 1 HAXHWUI npenensl nocnenosatensHoctu. Kputepuii Kowm
CXOLMMOCTY NOCNeL0BaTENbHOCTU

CrpaHnua 513 17.
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Mporpamma ancumnnuHbl "MatemaTtnyeckuin aHanua"; 01.03.02 "MNpuknagHaa matematumka n nHpopmartmka".

Tema 3. Npenen byHKLUUUN B TOYKE

Mpenen dyHkumu: onpenenexns no Koww v eiHe, 3KBUBANEHTHOCTb ONPeLENeHUi, PasnnyHbie TUMbl NPeaenos,
npenenbl MOHOTOHHBIX (PYHKLMIA, KpuTepwnii Koww cywecTBoBaHUS npenena goyHKLUm

Tema 4. HenpepbIBHOCTb PYHKLIWN B TOYKE

HenpepbiBHOCTb (hYHKLIMW B TOYKE: CBOMCTBA (DYHKLMA HENPEPBIBHBIX B TOYKE, HEMPEPLIBHOCTb CMOXHON (OYHKLMM.
OCHOBHbIE TEOPEMBI O PYHKLIMSIX HEMPEPBIBHBLIX HA OTPE3Ke. HenpepblBHOCTb 3NEMEHTAPHbBIX (RYHKLIUA.

Tewma 5. NMpoussonHas n aucpcpepeHumnan PyHKLMN OQHON NepeMeHHON

MpounsBonHas oyHKLN OOHOV NEPEMEHHON: ONPeLeneHe, BblYMCTIEHNE NMPOU3BOAHBIX OT 3EMEHTAPHbBIX (PYHKLINIA.
Kputepuii cywecTBoBaHUS MPOM3BOLHOM B ToUKe. [paBuna BelMMCNEHUS TPOM3BOLHOM: MPOM3BOAHAS CYMMbI,
NMPOV3BELEHUS 1 HACTHOrO; NPON3BOAHAsS 0OpPATHON CPYHKLIUW; NPOU3BOAHAS CNOXHOW COYHKLMM.

OudpdpepeHumnan dyHkUMN: KpuTepuii anddepeHUmnpyemMocT oyHKLUKW; CBONCTBA AndodpepeHumana. ['eometTpumyeckuii
CMbICN NMPOM3BOAHOM 1 andochepeHumana. OLHOCTOPOHHUE 1 BECKOHEYHbIE MPon3BoaHbIE. [udhdepeHumpoBaHme
napameTpuyeckun 3adaHHbIX PYHKLMNA.

Tema 6. MpousBoaHbie U aucphepeHLnanbl BbICLLUUX NOPSAKOB
MpousBofHble U audddepeHLmanbl BeICWMX Nopsakos. ®opmyna JleibHuua.

Tema 7. OcCHOBHble TeopeMbl ans guddepeHUMpyeMbIX PyHKLMNA

OcHoBHble TeopeMbl ans auddepeHumpyembix yHKUMIA: Teopema dPepma; Teopema Ponns o Hynsx npom3BoaHOW;
Teopema JlarpaHxa, cnenctens; obobuieHHas popMyna KoHeYHbIX npupateHuii (doopmyna Kouww).

CrpaHnua 6 n3 17.




Mporpamma ancumnnuHbl "MatemaTtnyeckuin aHanua"; 01.03.02 "MNpuknagHaa matematumka n nHpopmartmka".

Tema 8. Popmyna Tennopa

dopmyna Teinopa: ¢ 0CTaTO4HLIM YIeHOM B chopMe JlarpaHxa; ¢ ocTaToyHbIM Y4neHoM B doopMe MeaHo; Teopema o
eOVHCTBEHHOCTW PasnoxeHus no oopmyne Teinnopa; pasnoxeHue sneMeHTapHbIX oyHKUMIA B psaa MaknopeHa;
BblYMCNEHNE Npeaenos ¢ NoMolLbio doopMynbl Terinopa. Mpasuno Jonutans.

Tema 9. UccnepoBaHue hyHKLMIA C MOMOLLLbIO MPOU3BOAHON

WNcecnenoBaHme goyHKLMIA C MOMOLLBIO NPOU3BOAHON: BO3pacTaHue 1 ybbiBaH1e ¢OYHKLUMN, MOHOTOHHOCTb GOYHKLIMK,
9KCTPEMYMbI, BbINYKNOCTb, TOYKU Nepernba, acuMnToThl.

Tema 10. HeonpepeneHHbIn UHTErpan

HeonpeneneHHblin MHTErpan: onpeaeneHve, teopema o6 obuemM Buae nepeoobpasHoli, CBOMCTBA ONpenesieHHOro
uHTerpana. interpmposaHune ¢ NOMOLLbIO 3aMeHbl NepeMeHHo. dopMyna HTErPUPOBaHMS MO YacTAM.
WHTerprpoBaHmne paunoHanbHbix apobeir. UHTerpnpoBaHme TpUroHOMETPUHECKNX COYHKLMIA.

Tema 11. OnpenenéHHbIn MHTEerpan PumaHa n ero ceoncTea

OnpenenéHHblin uHTerpan PumaHa: 3agayu, npuBoasiume K NOHATWIO ONPeaeneHHoro HTerpana, onpeneneHue,
Heobx0O1MOe YCIoBME MHTErpUpyeMocTy doyHKuuK. VHTerpanbHele cymmbl Oapby, ux ceolictea. Kputepuii
WHTErpmpyemMocTy doyHkummn. Knaccel MHTerpupyembix goyHkumii. CBoincTea mHTerpana Pumana.

Tema 12. UHTerpan Kak coyHKUMSI BepxHero npenena. ®opmyna Tennopa

WHTerpan ¢ nepeMeHHbIM BEPXHUM Mpeaenom, CBONCTBa (HEMPEPbIBHOCTb, AnddepeHUnpyemMocTb, CyLecTBOBaHNe
nepsoobpasHoii HenpPepbIBHOM CyHKLUK). BeluncneHne onpeaneneHHbIX nHTerpanos: goopmyna HetotoHa - JleinbHuua,
3aMeHa nepemMeHHon, oopmyna MHTerpnupoBaHus no yactam. dopmyna Tennopa ¢ 0CTaTO4HbIM YNEHOM B MHTErpasibHON
opme.

Tema 13. FeoMeTpuyeckme NpunoxeHnsa uHtTerpana PumaHa
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Mporpamma ancumnnuHbl "MatemaTtnyeckuin aHanua"; 01.03.02 "MNpuknagHaa matematumka n nHpopmartmka".

Mnowanb KpI/IBOJ'II/IHeI7IHOI7I Tpaneunn B ,El,eKapTOBOVI n I'IOHHpHOVI CnctemMax KkoopaunHar. Odnunna oyrun MNOCKON W
I'IpOCTpaHCTBeHHOI7I Kpl/lBOI7|. O61beM 1 nnowanb NOBEPXHOCTU Tena BpalleHns.

Tema 14. Hecob6CTBEHHbIN UHTerpan

OnpepneneHne. CxooumocTb.Kputepuii Kowu. AprdomeTmyeckue ceoictsa. MNMpuaHaky cpaBHeHns. AGCONOTHO
cxonswmecs HecobcTBeHHble UHTerpansl. IHTerpan ¢ Heckonbkumu ocobeHHocTsaMu. VIHTerpan B cMbicne rnaBHOro
3Ha4eHus.

Tema 15. Uucnosblie psaabl

Yucnosble psiabl: HEO6XOAMMOE YCNOBME CXOAMMOCTU YUCNOBOrO Psifa, CBOMCTBA CXOASLMXCS YNCTOBbIX PALOB,
KpuTepuii Kowwn cXoamnMocT YMCNOBOrO psaa.

Tema 16. CXoAMMOCTb 3HAKOMOCTOSIHHbIX PAA0B

Panbl ¢ HeoTpuLAaTENbHBIMY YNIEHAMW: KPUTEPUIA CXOAUMOCTH YUCNOBOIO pPSfa C HeOTpULUATENbHBIMW YeHaMu; Teopema
cpaBHeHus. [1prn3Haky CX0OMMOCTM YUCNOBOrO PSa C HEOTPULUATENbHBIMW YEHaMW: UHTErpanbHbIvi NPU3HaK, NpU3Hak
Hanambepa, paavkanbHblii npusHak Kowwu, cneacrsue.

Tema 17. AGCONIOTHO M YCNIOBHO CXOASILLUECS YMC/IOBbIEe Psiabl

ABCONIOTHO M YCNOBHO CXOLSAIMECS YACNOBBIE PSLbl: ONPeLeneHNe, CBONCTBA CXOAAWNXCSH PSAOB.
3Hakouepenyowmecs psapl, Teopema JlenbHuua. MpusHaku Oupuxne n ABens CxoLMMOCTY YACNOBbLIX PSOOB. Teopema
Pumana, nnnoctpupylowmin npumep.

Tema 18. dyHKUMOHaNbHbIE NOcnenoBaTeNlbHOCTU U psaabl. PaBHOMepHasi CXoAUMOCTb.

CxooMMOoCTb (PYHKLMOHANbHBIX MOCNenoBaTeNbHOCTEN N paaoB. PaBHOMepHas cXxoaMMOCTb (OYHKLMOHANbHbIX
nocneposatensHocTel n psanos. Kputepuii Kowwn pasHomepHon cxoammoctu. NpunsHakn BenepwTpacca, dupuxne un
Abensi paBHOMEPHOW CXOOUMOCTW (PYHKLMOHAMBHBIX PSA0B. CBONCTBA PABHOMEPHO CXOASWMXCS (DYHKLMOHAMBHbIX
nocneposaTtenbHOCTEN N PSAOOB.
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Tema 19. CteneHHble psaabl
Panunyc n nitepsan cxoanmMocTn cteneHHoro psaa. ®@opmyna Kowun-Anamapa. CBocTBa CTENEHHbIX PALOB.

Tema 20. EBKNnAO0BO NPOCTPAHCTBO

MNMoHaTMe n-MepHOro esknnaosa npocTpaHcTaa. HepaseHcteo Kowun-ByHsakosckoro. CxoanMoCTb nocneaoBatenbHoOCTen
B N-MEPHOM NPOCTPaHCTBE.

OTKprTbIe N 3aMKHYTble MHOXECTBA.

Tema 21. OToO6paxeHnsi B eBK/IMA0BbIX NPOCTpaHCTBaxX

Mpenen n HenpepbIBHOCTb COYHKLMIA, 3a4aHHBIX B : Npeaesbl GOYHKLUMKN B TOYKE, MO MHOXECTBY, N0 HanpaBeHUto,
NMOBTOPHbIE Npenenbl; HENPEPbIBHOCTb GOYHKLUUN B TOYKE, HEMPEPbIBHOCTb CNOXHOM goyHKUMN. CBOMNCTBA HEMPEPbIBHbIX
doyHKUMIA Ha KoMnakTe: Teopema BeliepwTtpacca, Teopema KaHtopa, Teopema bonbuaHo-Koww.

Tema 22. OuchcepeHumnpyemocTb oTobpaxeHuns. HacTHbie NPoON3BOAHbIE.

YacTHble Npovn3BOAHblE Y ANAEPEHLMPYEMOCTb CPYHKLUIA B : ONPeAeNeHNe YacTHON NPOU3BOAHON B ; HEO6X0AMMOE 1
JocTaToyHoe yCcnoBma AnddepeHLmMpyeMocTy PYHKLUK B TOHYKE; ANdEPEHLMPYEMOCTb CNOXHON PYHKLIUW; NEepBbIN
AndpdbepeHuman, ero CBONCTBa; PopMyna KOHeYHbIX npupalleHunin. KacatenbHas nnocKoCTb, BEKTOP HOPManu K
rpacprky yHKLUN; NPOU3BOAHAS NO HaNpaBneHuio, rpaaveHT. NponssoHble 1 auddepeHumanbl BbICIIKMX NOPSOKOB,

Teopema lBapua. NHBapmaHTHOCTb AMddEPEHLNANOB BbICILMX NOPSAOAKOB OTHOCUTENbHO 3aMeHbl NEPEMEHHbIX.
®dopmyna Tennopa.

Tema 23. YacTHble npon3BoaHble U andpcpepeHumansl BbiclMX nopsiakos. dopmyna Tennopa.

YacTHble Npon3BoAHblE BbiCWMX NOPSAKOB. Teopema WBapua 0 cMewaHHbIX NPon3BoaHbIX. popmyna Teinopa ¢
0CTaTO4HbLIM YneHoM B chopMe JlarpaHxa u B goopme NeaHo onsg coyHKUMIA MHOTMX NEPEMEHHbIX.

Tema 24. JlokanbHbI 3KCTPeMyM PYHKLUUN MHOTUX NepeMeHHbIX
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3KCTpeMyMbI q.)yHKLI,VIVI MHOIMX nNepeMeHHbIX: Heobxoaumoe ycnosue CyuweCTtBOBaHUA SKCTPEMYyMa B TOHKE; Heobxoaumoe
ycnosue CyuwectBoBaHMA NoKaibHOro MMHNMyMa (ﬂOKaﬂbHOFO MaKCI/IMyMa) TO4YKe; 0CTAaTO4YHOE yCnoBuMe CylecTesoBaHNA
3KCTpemMyMma B TOHKe.

Tema 25. DKCTPEeMyM, YCNOBHbIA 3KCTPEMYM (PYHKLIUM MHOTUX NEepPEMEHHbIX.

®dopmyna Teinopa ¢ ocTaTo4HbIM YeHOM B doopMe JlarpaHxa v B doopMe MNeaHo onst qoyHKLUMIA MHOMX NEPEMEHHBIX.
MoHsITVE NoKaNbHOro 3KCTPEMyMa oYHKLIMM MHOTX NepeMeHHbIX. HeobxoanMble 1 NOCTaTo4HbIe YCNOBUS NIOKaIbHOTO
aKkcTpemyma. MoHsATe yCNoBHOro akcTpeMyMam doyHKUmW. MeTog JlarpaHxa HaxoXAeHUsl yCNOBHOMO 3KCTpeMyMma.

Tema 26. UHTerpanbl, 3aBUcsALLME OT NapaMeTpa.

MoHsTMEe cCOBCTBEHHOMO UHTErpana, 3aBUCSLWEro OT napaMeTpa. HenpepbIBHOCTb, MHTENPUPYEMOCTb 1
INPHEPEHLMPYEMOCTb MO NapamMeTpy cobcTBeHHOro nHterpana. dopmyna JleribHuua. MNMoHsTe HECOBCTBEHHOIO
WHTErpana, 3aBUCSLEro oT napameTpa. PaBHOMepHas CX0AMMOCTb HECOBCTBEHHOMO MHTErpana no napameTpy.
MpuraHakn Beiepwrpacca, dupuxne u Abensi paBHOMEPHO CXOAMMOCTW. HenpepblBHOCTb, MHTErPUPYEMOCTDb 1
ANOhePeHLMPYEMOCTb HECOBCTBEHHOMO UHTErpana no napameTpy. BeluucneHne nHterpanos dupuvxne v
Oiinepa-llyaccoHa. Oiineposbl MHTErpanb.

Tema 27. KpaTHble, KpUBOJIMHEWHbIE U MOBEPXHOCTHbIE UHTErpanbl.

Mepa XopnaaHa B n-MepHOM NPOCTpaHCTBE 1 eé ceoicTBa. OnpeneneHne n CBOMCTBA KpaTtHOro nHterpana Pumana.
KpusonuHerHbie nHTerpansl NepBoro 1 BTOPOro poaoB 1 ux ceoncTtea. dopmyna MpuHa. YCnosus He3aBUCUMOCTM
KPVBONMHENHOro UHTErpana oT NyTu MHTerpupoBaHns. [10BEpXHOCTHbIE MHTErpasbl NePBOro U BTOPOro POLOB U UX
CBOWCTBA.

BbluncneHne KpaTHbIX, KPUBONUHEHBIX 1 MOBEPXHOCTHBIX UHTErpanoB. BeiuncneHve nnowanei n 06-EMOB C MOMOLLbIO
JBOVIHbIX N TPOWHbIX UHTErpasos.

Tema 28. dneMeHTbI TEOPUM NONS.

"pagueHT. OumBepreHums n Buxpb BEKTOPHOro nons. MNotok BekTopa Yepea nosepxHocTb. Linpkynauns sektopa.
®dopmynbl Octporpaackoro-Iaycca n Ctokca. ConeHonpanbHbie U NOTEHUMANbHbIE BEKTOPHbIE MONS.

Tema 29. Pagbl n uHterpan ®dypbe

MoHaTne TpuroHomeTpmyeckoro psaa ®dypoe. Jlemma Pumana. ®@opmyna dunpuxne. CXoaAMMOCTb TPUrOHOMETPUYECKOTO
psaga dypbe B Touke. [MoHATUE nHTerpana dypbe. [NpencrasneHne yHkLMKN B BUIOE UHTerpana ®dypoe. MNMoHATme
npeobpasoBaHns Pypbe 1 obpaTHoro npeobpasoBaHus Pypbe.

Tema 30. Cucrembl MHOXeECTB

Konbua n anrebpbl. Onepauun B konbLe MHOXeCTB. [Monykonbua v nonyanrebpol. CBoCTBa NONYKONEL.

Tewma 31. NMoHATHE Mepbl

Onpe,ueneHme KOHEYHO afaUTUBHON U CYETHO-aaaNTUBHOW Mepbl. I"Ipo,u,onerme Mepbl C nonykonbua Ha MUMHUMalibHOEe
KOonbuo.

Tema 32. Mepa Jlebera, mepa Jlebera Ctuntbeca
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BHewHsis Mepa. amepumMble MHoXecTBa. Anrebpa namepumbix MHoXecTB. CHeTHas aaanTUBHOCTL Mepbl Jlebera.
Curma-anrebpa namepuMbix MHOXECTB.

Tewma 33. NamepuMbie chbyHKLIMN

OnpeneneHns n 6a30Bbie CBONCTBA U3MEPUMbIX (PYHKLIMIA. [POCTbIE CPYHKLIMM U KPUTEPUIA N3MEPUMOCTU. Teopema
Eroposa.

Tema 34. UHTerpan Jlebera

Teopembl Ilebera, b. Nlesn n daty o npenenbHOM Nepexoae nog 3HakoM UHTerpana.

Tewma 35. NoHATME NMHEeNHOro HopMMpOBaHHOIo NpoOCTpaHCcTBa. JIuHenHble onepaTopbl U PyHKLUOHarNbI B
NUHEMHOM HOPMUPOBaAHHOM MPOCTPaHCTBE

OnpepneneHns 1 NpuMepbl NPocTpaHcTB. Cxoaslwmecs nocneaoBaTenbHOCTH, OTKPbITbIe U 3aMKHYThle MHOXECTBA.
CenapabenbHble NpocTpaHcTea. MNonHbie NpocTpaHcTBa.

Tema 36. MoHsTHe rMNb6epTOBa NpocTpaHcTBa. ConpsiXeHHble M CaMOCOTNpPsIXeHHbIe onepaTopbl B
rMnb6epTOBOM NPOCTPaHCTBE

MnbbepToBbl NpocTpaHcTea. OpToroHansHOCTb. OpToroHanbHoOe pasnoXeHne npocTpaHcTea. Teopema Pucca o
npencraeneHnn NMHENHOro OorpaHn4eHHOro (pyHKU,I/IOHaJ'Ia.

Tema 37. KomnnekcHble yncna n oencTtBusa Haa HUMMU
PasnuyHble noaxonbl K onpeaeneHnto KOMMIEKCHbIX YACeN, apuMeTnieckmne onepaumm Han KOMMIEKCHLIMUA Yucnamm
Tema 38. ®YHKLMMN Ha MHOXECTBE KOMMNEKCHbIX Yucen

KomnnekcHble nocnenoBaTtenbHOCTU, Npeaen U HenpepbIBHOCTb GYHKLUIA HA MHOXECTBE KOMMNEKCHbIX Yicen, ABa Buaa
andpdpbepeHumpyemocTu, yenosusi Kown-PumaHa

Tema 39. dnemeHTapHble PYHKLUN U OTO6GpaxeHus

OneMeHTapHble PYHKUMW: CTENEHHAS, KOPEHb, NokasaTenbHas, norapugmmnyeckas, TpuroHoetTprnyekme. OnpeneneHns
1 CBOMCTBA.

Tema 40. UHTerpanbHoe ncumncneHne ¢oyHKLMA KOMIMIEKCHOro nepemMeHHoro

MHTerpan ot pyHKUMM KOMNIEKCHOrO NepeMeHHoro: onpeaeneHuns, ceoncTtaea. Teopema Kown ans MHOrocBs3Hom v
0OHOCBA3HOI obnacTn. AHanUTUYHOCTL doyHKUMM F(z). Obwmin Bua nepsoobpasHoii. HTerpanbHas doopmyna Kowwm.
MpuHuUMn makcumyma moayns, nemma Lisapua. MpounssogHblie BbiCLX Nnopsakos. HepaseHctea Kown. Teopembl
Mopepsbl 1 Jlnysunns.

Tewma 41. MNMpepncraBneHne aHanUTU4ecKon PyHKLUUN psaaaMmm

MpencrasneHme aHanMTUYECKON PyHKUMK B Kpyre panom Telinopa. Teopema BeliepwTpacca. Teopema
€0MHCTBEHHOCTU aHANUTUYECKOW cpyHKLMM. Hynn aHanntnyeckon coyHKLMM 1 ux ceolicTea. Psig JlopaHa, obnactb ero
cxoaumocTn. PasnoxeHve aHanntM4ekon B Konbue goyHKUMKM B psd JlopaHa.

Tema 42. Ocobble TOUKU

Buobl ocobbix Touek U1 nx xapaktepusauusi. Teopema Coxoukoro. Beluetbl. CBS3b BbIMETOB C KO3GIOULIMEHTAMM psiaa
JlopaHa. Teopema Kowwm 0 BblHeTax U ee NpunoXeHus.

5. MNepeueHb yue6HO-MeTOOMYECKOr0 0becneyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06y4aloLLLUXCS MO
AucUUIIMHe (MOayIHo)

CamocTosiTenbHas paboTta obyyatowmxcst BbIMONHSAETCS Mo 3a4aHWIo U NpU METOANYECKOM PYKOBOLACTBE Npernonasartens,
HO 6e3 ero HeNocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHYyto paboTy. CamocTtosiTenbHas paboTta obyyatowmxcst
BKJ/IOYAET KakK MONHOCTbIO CaMOCTOATENIbHOE OCBOEHME OTAENbHbIX TEM (Pasfenos) ANCUUMAMHDI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavMBaeMbIX BO BpEMS ayaUTOPHOI paboTbl. Bo BpeMsi camocTosiTenbHOM paboTbl 06yyatolmecs YuTaoT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BbINONHSOT 3aaHNs, HanpaBNeHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHWIA N HABbLIKOB, FOTOBSITCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO ANCLMIINHE.

OpraHuzauusi caMocTosTeNnbHon paboTbl 0ByHaloWUXCS pPernaMmeHTMpyeTCsl HOPMaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii N aNeKTPOHHbIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIoYas:
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Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTY NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHUBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yHpeXaeH s
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

WepcTHes A.H. KoHcnekT nekuuii no Mmatematnyeckomy aHanuay [TekcT: anekTpoHHbln pecypc] / A. H. WepcTHes. - V3.
5-e. - KasaHb : KasaHckuii rocynapcTBeHHblin yHusepcutet, 2009. -
http://libweb.ksu.ru/ebooks/05-IMM/05_33_2009_000165.pdf

6. dOHA OLEeHOYHbIX CPeACcTB Mo AucUUnIuHe (MOoayN0)

DOH[ OLIEHOYHbIX CPeACTB Mo AUCUUNAUHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLWIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPEdCTB BK/HOYaET OLEHOYHbIe
cpencTBa TeKyLEero KOHTPONS 1 OLEHOYHbIe CPEICTBa NPOMEXYTO4YHOM aTTecTauUum.

B dpoHIe oLeHOYHbIX CPeaCcTB COAEPXUTCS cneayiolas MHgpopMaums:

- COOTBETCTBME KOMMETEHLMIA NNAHUPYEMBIM Pe3ynbTataM 0By4eHuUs Mo JUCLUMIMHE (MOLYNIO);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTI KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKYM MO ANCUMMNIVHE (MOZYNIO);

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

- cooepXxaHune OUueHO4YHbIX CpencTB, BKNKO4Yas TpGﬁOBaHI/IFI, npenbsaBnseMbie K OEeNCTBUAM 05y‘-laIOLI.I,VIXCFI,
OEMOHCTpUpyemMbIM pe3ynbtaTaMm, 3anaHnsa pasindHblX TUMOB.

DOHLI OLIEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B [punoxeHun 1 kK nporpamme AUCLMNAUHBI (MOLYNHO).

7. NMepeueHb nuTepartypbl, HEO6X0AMMOW OJ1 OCBOEHUSA OUCLUMANHbI (MOLYNSA)
OcBoeHWe ancLUMnnnHbI (MOoYNs) npeanonaraeT n3y4yeHne OCHOBHOW 1 [ONONHUTENBHON y4ebHO 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 3aKkntoueHHbIX KDY norosopos ¢
npasoobnanatensmu;

- 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 NtoBON TOYKM NpY BBEAEHMM 0BYYaoLWMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpn MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHbI
oOHA, OonmKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (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 obydyarolerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpaMme aucumnnvHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

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

Bukunenus - http://ru.wikipedia.org

MHTepHeT-pecypchl Mo matematuke - http://exponenta.ru

[MopTan Matematnyeckmx UHTEpPHeT-pecypcos - hitp://www.math.ru/

MNMopTtan MmatemaTnyeckux MHTepHeT-pecypcos - http://www.allmath.com/
MopTan pecypcos no MmatemaTuke, anroputmuke n UT - http://algolist.manual.ru/

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)
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PaboTta Ha nekuusx.

Bo BpemMs nekuumn CTyOEeHTbl OONXHbl COCPenoTO4nNTb BHUMAHNE Ha eé cooepXxaHun. OCHOBHbIE MONOXEHMS NeKUnn,
Ba’XHble onpeneneHnsa n teopetndeckmne nonoxXeHms HeobXx0AUMO 3annchiBaTh. KOHCI'IeKTI/IpOBaHI/Ie npegnaraemoro
npenonasaresieM marepumana Bblpa6aTbIBaeT Y CTyOEHTOB HaBblK/ CaAMOCTOATEJIbHOIO 0T60pa 1 aHannsa Heobxoanmoi
AN HUX MHJpopMaLnKn, yMeHne 6onee cxarto 1 4eTKo 3anucbiBaTb yCnbllwaHHoe. Jlekumn MOTYT CNYyXWUTb HeobXoAUMbIM
BCromoraresibHbiIM Matepranom B npouecce noarotoBkn K NpakTtny4eCknM 3aHATUAM N SK3aMeEHY.

PaboTa Ha NpPakTn4eCKnxX 3aHATUAX.

rlpaKTI/I‘-IeCKI/Ie 3aHATMSA NPOBOAATCH B popme na6opaToprlx pa60T, Ha KOTOPbIX CTYOEHTbl OOJ1XXHbI pelwaTtb pa3findHble
3a0ayn. HeKOTOpre 3a0aHuS BbINONHAKTCA COBMECTHO prI'II'IOI7| BMeCTe C npenonasarenem, HeKoTopble 3aaaHuA
Tpeé)/POT CaMOCTOATENIbHOI O BbIMOTHEHNA.

CamocTosTenbHas pabota CTyoeHTOB.

MN3y4eHne mateMaTnyeCcKoro aHanmaa npeaycMaTpuBaeT CUCTEMATUYECKYIO CaMOCTOSITENbHYIO paboTy CTyAEHTOB Hap
LOMONHNTENbHBIMM MaTepuanamu; paseBuTe HaBbIKOB CAMOKOHTPONS, CNOCOOCTBYIOWMX MHTEHCUdMKaUUN y4ebHOro
npouecca. /13yyeHne nekumoHHOro Mmarepuana no KOHCNEKTy Nekumii JOMKHO CONPOBOXAATbCS N3YYEHUEM
pPEeKoOMeHayeMOol IMTepaTypbl, OCHOBHOWM U OOMNONHUTENbHOW. OCHOBHOW LIENIblo0 OpraHM3aumnmy caMoCTOSTENbHOW paboThl
CTYLEHTOB SBNSIETCA CUCTEMATU3auUNs 1 akTUBN3aUNS 3HAHWIA, NOMYYEHHbIX UMW Ha NeKLMAX 1 B Npouecce noarotoBku K
nNpakTU4yecknm 3aHaTusm. CTyoeHTam cnepyet CTPEMUTBCS K aKTUBU3ALMN 3HAHUIA Ha 3aHATUSAX 1 MO OPYrum
ancuunnuHam.

CamocTosiTenbHas paboTa no nsydyeHuto aucuunnuHbl 'MaTematudeckmnin aHanua' npeanonaraeT BHeayaUuTOpHyto paborty,
KoTopas BKNoYaeT:

1. PelueHne npakTuyecknx 3anay pasnnyHom CnoXHOCTH.
2. PaccMoTpeHvie BONPOCOB, OCTaB/IEHHbIX HA CAMOCTOSITENIbHOE U3y4eHue.
3. MoaroToBKy K aK3aMeHy 1 3a4eTy.

Mpr NOAroToBKE K BBIMOMHEHUIO MUCbMEHHBIX PaboT 0ByyaloLWeMycsl PEKOMEHOYETCS NMOBTOPUTb BECb TEOPETUYECKMIA
martepuan no COOTBETCTBYIOLMM TEMAM C BbISIBNEHVNEM KITHOUYEBbBIX TEOPETUHECKUX aCMNEKTOB 1 Npobnem, npopaboTkoi
LOMONHUTENBHOrO MaTepuana no Temam. Jlyywemy noHMMaHUID TEOPETUHECKOro MaTepuana LucunnivHbl bynet
cnocobcTBOBaTh pasbop neTanei onpeneneHuii, BbIBOAA U LOKA3aTENbCTB YyTBEPXAEHWUIA, BbIIBNEHNE B3aVIMOCBS3EN
MEeX Iy onpeaeneHnsaMun, yTBepXAeHNSIMA U CBONCTBaMM 00 BEKTOB, M3yHaeMblx B AUCUMNANHE. BaxXHbIM acnekTom no
OCBOEHWIO OVNCUMNANHBI ABNSETCS NNaHOMEPHOE BbIMOMHEHNE BCEX OCHOBHbIX U JOMOMHUTENbHbIX 3a0aHui
npenofasatens. [ns NoAroToBKM K MPOMEXYTOYHOMY KOHTPOSO 0ByyatoleMycsl pEKOMEHOYETCS COCTaBUTL MiaH
npoLecca NoAroToBKM, BKIIOYAIOWER U3yYeHre, NOBTOPEHME, CUCTEMATN3ALMIO, Normyeckyto obpaboTky Mmatepuana,
aHanM3 Nony4yeHHon HopMaLME C BbISBNEHNEM BO3MOXHbIX CNEACTBUIA 1 HESBHbIX CBONCTB OO BEKTOB, COCTaBNEHNEM
CnMcka BO3MOXHbIX AOMNONHUTENbHbIX BOMPOCOB 1 3a4aHUiA, MOArOTOBKY K BbIMOMHEHUIO NPakTUYeCckUxX 3a4ay no Temam
LVNCLMMNNHBI.

10. MepeyeHb MHPOPMALMOHHBIX TEXHONOIMIA, UCMOJIb3YEeMbIX MPU OCYLLLEeCTBIeHUM 06pa3oBaTeNibHOro
npouecca no gucuunauHe (MORyno), BK/IOYasi nepedeHb NPOorpaMMHOro obecneyeHnst 1 UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6XO0AMMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTOIb3YEMbIX NMPU OCYLLECTBAEHU 06pa30BaTeNbHOro NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAs NepedeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMme OUCLMMNVHBI (MOOYNS).

11. OnucaHue maTepuanbHO-TEXHUYecKon 6a3bl, HEOGXOAUMOW ANs OCYLLECTB/IEHUS 06pa3oBaTenbHOro
npouecca no aucuunnuHe (Moayno)

MarepuranbHo-TexHU4Yeckoe obecneveHme obpasoBaTenbHOro Npouecca no AnucumMnanHe (Moaynto) BknoyaeT B cebs
cnepywouwme KOMMNOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByHaOLWMXCS, YKOMMNIEKTOBaHHbIE CNeuMann3npoBaHHoi Mebenbto (CTonbl 1
CTYNbsl) N OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NIEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatenbHyio cpeay KDY.

YyebHble ayamTopun ons KOHTakTHOW paboThl C NpenonaBatenem, yKOMNIeKkTOBaHHbIE cneumani3npoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 NpuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
MynbTuMeouiiHas ayautopus.
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12. Cpe.u,cma ajantauumumv npenogasaHus auCcUNNMIUHBbI K ﬂOTpeﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaANUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolwme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMncst MHBaNIMAAMI U NNLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUmn NtoBoro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHM;l B
anbTepHaTuBHbIE POPMbI, y,El,06HbIe ONg pasnnyHbIX Nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6€3 notepn AaHHbIX U CTPYKTYpbI,
npenycMoTPeTb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty Xe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHNS -
aynmnanbHo;

- MPUMEHEHNE NPOrpaMMHbIX CPeACTB, 0b6ecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOINIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 4N Nepeaayn MHGopMaLMm, OpraHn3aLm pasnuyHblx
hOPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYanbHbIX NEKLUA C BO3MOXHOCTbIO B3aMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NMPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMA AJis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTh coayn O6y‘-la}OLIJ,VIMC9| nHBANMOOM N NNULIOM C orpaHU4eHHbIMN BOSMOXHOCTAMA
340p0BbA CpOpM npomexyTquon arTrectTaunm no OTHOWEHMIO K yCTaHOBJ'IeHHOl7| npoaOIXNTENIbHOCTUN NX cOa4vun:

- NPOOONXNTENbHOCTU caa4vun 3a4é€Ta UM sK3aMeHa, nposoanMoro B NUCbMEHHOM 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 MUHYT;

- NPOOOIXUTENIbHOCTU BbICTYNNEHNA 06yqa+ou4erocs1 npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 01.03.02
"MprknagHas matematunka v nHdopmaTmka" u npodunto Noarotoskn "CucteMHoe NnporpammmnpoBaHume”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.6.7 Matematnyeckuii aHann3

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne nogrotosku: 01.03.02 - MpuknagHas matematuka n nHdopMatuka
Mpodounb noarotoskun: CMCTEMHOE NPOrpamMMnpoBaHme

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:
1.durterronsy .M. OcHoBbl MateMatudeckoro aHanuaa. Yactb 2. - Cl16.: laHb, 2008. - 464 c.
OBC 'laHb'": http://e.lanbook.com/view/book/411/

2. NybposuH B.T. NNekuun no matematnyeckoMy aHanuay. Hactb 3. - KasaHb: KasaH. yH-1, 2014. - 166 c. - URL:
http://libweb.kpfu.ru/ebooks/publicat/0-805700.pdf

3. 3anopoxed, .M. PykoBoAcTBO K peweHunto 3anay no MateMaTmyeckomy aHanmay. [9nekTpoHHbI pecypc] : YyebHole
nocobwusi. - CI6. : NaHb, 2014. - 464 c. - URL: http://e.lanbook.com/book/149

4. Cunpopos A.M. HecobcTBeHHbIE MHTErpPabl U MHTErpansl, 3aBUCsLLME OT NapaMeTpa. [DnekTpoHHbIA pecypc] :
YyebHble nocobus. - KasaHb: KDY, 2015. - 104 c. - URL: http://e.lanbook.com/book/72824

5. CeewHunkos A.l"., TuxoHos A.H. Teopns pyHKLMIA KOMNAEKCHOW nepemMeHHow. - M.: duamatnut, 2010. - 336 c.
OBC 'aHb'": http://e.lanbook.com/view/book/48167/

JononHutenbHasa nuteparypa:

1. 3nobuna C.B., Mocuuenbckas JN1.H. MatemaTtnyeckunii aHanua B 3agadax v ynpaxHeHusix. - M.: duamatnmt, 2009. -
360 c.

OBC 'laHb": http://e.lanbook.com/view/book/2377/

2. 3opwuy B.A. MaTtemaTnyeckuini aHanua 3agay ectectso3HaHus. - M.: MLUHMO, 2008. - 136 c.
OBC 'laHb'": http://e.lanbook.com/view/book/9343/

3. Cnuneak M. MatemaTtumyeckuin aHanna Ha MHoroobpasusix. - C6.: JlaHb, 2005. - 160c
OBC 'laHb": http://e.lanbook.com/books/element.php?pl1_id=377

4. Mpveanos U.W. BeeneHne B Teopunio GyHKLNIA KOMMNEKCHOro nepeMeHHoro. - CI6.: NaHb, 2009. - 432¢
OBC 'laHb'": http://e.lanbook.com/books/element.php?pl1_id=322

5. MNocuuenbckas J1.H. Teopust goyHKUMIA KOMANEKCHOM NePEMEHHON B 3a8a4ax 1 ynpaxHeHunsx. - M.: dnsmartnut, 2006.
- 136¢.

OBC 'laHb'": http://e.lanbook.com/books/element.php?pl1_id=2283

6. Typunosa E.A. SnemeHTbI TEOPUM CHYHKLIMIA KOMMNEKCHOrO NepemMeHHoro. - Kazanb, 2009. URL:
http://libweb.kpfu.ru/ebooks/09-IVMIT/09_66_2009_000115.pdf
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.6.7 Matematnyeckuii aHann3

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

Hanpasnenne noagrotosku: 01.03.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodounb noarotoskun: CMCTEMHOE NPOrpamMMnpoBaHme

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.
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