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Mporpamma ancumnnuHbl "MatemaTnyeckuin aHanua"; 09.03.03 "MNpuknagHasa nHdopmatunka”.

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 "MatemaTnyeckuin aHanua"; 09.03.03 "MNpuknagHasa nHdopmatunka”.

Mporpammy oucumnnuHel paspaboTan(a)(m) ooueHT, K.H. (noueHT) AcxatoB P.M. (kagpeapa maTeMaTn4eckoin CTaTUCTMKM,
oTheneHvne npyknagHow marematukm n nHgopmatukn), Radik.Ashatov@kpfu.ru ; npodpeccop, a.H. (npodpeccop) JlanuH
A.B. (kacbenpa matematmyeckor CTaTuCTKn, OTAENEeHNE NPUKIAAHON MaTeMaTki 1 nHopmaTnkm), avlapine@mail.ru ;
IOUEHT, K.H. (ooueHT) Cugopos A.M. (kadbenpa MaTemMaTn4yeckoin CTaTUCTUKN, OTAENEHNE NPUKNaLHOM MaTEMATUKN 1
nHdopmatmku), Anatoly.Sidorov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUst No QUCLUNINHE (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTth cneayowmnmMy KOMNeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHLUmn npuobpeTaeMor KOMNETEHLUN
OrlK-3 CNOCOBHOCTBIO UCMONb30BATH OCHOBHbIE 3aKOHbI €CTECTBEHHOHAYYHbIX AUCLMMANH 1

COBPEMEHHbIE NHHPOPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONOTUN B
NpogeccroHanbHoON AesTeNbHOCTM

MK-23 CNOCOBHOCTbIO NPUMEHATb CUCTEMHBIA NOAX0M U MaTeMaTU4yeckme MeTobl B
doopmManmsaunm peweHns NnpuknagHblx 3anad

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

- OCHOBHbI€ NOHATUA N MeTObl SJ'IeMeHTapHOIZ mateMaTukun, reomeTpun, anre6pb| N Ha4Yyan MmatemMatn4yeckoro
aHanmsaa;

- OCHOBHbIE MOHSTWS NIMHENHOM anrebpsl;

JlonxeH ymeThb:

- MPON3BOANTb OENCTBUS C YNCNAMM;

- MCNOMb30BaTb OCHOBHbIE anrebpavyeckue ToxaecTea Ans npeobpasoBaHust anredpanyeckux BblpaKeHWii;
- NCMONb30BaTb TPUrOHOMETPMYECKUE TOXAECTBA ANs NpeobpasoBaHust TPUFOHOMETPUYECKUX BbIPaXKEHWIA;
- pewartb NMMHENHbIE N KBaOpaTUYHbIE YPaBHEHUS N HEPABEHCTBA;

- pewarb TPUrOHOMETPUYECKME YPaBHEHWS;

- BbINONHATb FEOMETPUHECKIME NOCTPOEHNS;

- [OKa3blBaTb MaTeEMaTMYECKNE YTBEPXKOAEHMS;

- BbIYMCNATb ONpeaennTenu;

- BbINMONHATL OEACTBUS HAL MaTpuLamu;

JlonxeH Bnanetb:

- MpYemMamMn BblYUNCNIEHWIA HA KanbKyNSTOPE UHXEHEPHOro TUNa;

- HaBblKaMu NCMONb30BaHMS MAaTEMaTUYECKMX CMPABOYHUKOB.

JlonxeH BeMoHCTpMpoBaTh CNOCOBHOCTL Y FOTOBHOCTb:

NPUMEHSITb Ha NPakTUKe OCHOBHbIE METOAbI MATEMATMYECKOro aHanunaa.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.6.7 OucumnnnHbl (Mogynn)" OCHOBHOM NpodbecCuoHanbHom
obpaszoBatenbHoii nporpammel 09.03.03 "MpuknanHas nHdopMaTrka (He NpenyCMOTPEHo)" 1 OTHOCUTCS K 6a30BOl
(0bwenpodeccuoHanbHoM) YacTu.

OceauBaetcsa Ha 1 kypce B 1, 2 cemecTpax.

3. O6bem gucuunanHbI (MOAYNs) B 3a4eTHbIX eAuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs

O6was TpynoeMKocTb ANCUMNANHLI cocTaBnsieT 13 3a4eTHbix(ble) eanHuL(bl) Ha 468 yaca(os).

KoHTtakTHasi paboTa - 180 4aca(oB), B TOM Yucne nekumm - 72 4aca(oB), npakTuyeckune 3aHsTns - 0 yaca(os),
nabopaTtopHble paboTbl - 108 Yaca(oB), KOHTPONb CaMOCTOSATENbHOM paboThl - 0 Yaca(oB).

CamocrTositenbHasi pabota - 180 4aca(os).
KoHTponb (3a4éT / ak3ameH) - 108 yaca(os).
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Mporpamma ancumnnuHbl "MatemaTnyeckuin aHanua"; 09.03.03 "MNpuknagHasa nHdopmatunka”.

CDopMa NMPOMEXYTOYHOIro KOHTPOJIA ANCUUNIINHDI: 3a4€eT N 3K3aMEeH B 1 ceMecCTpe; 3a4eT N 3K3aMeH BO 2 ceMecTpe.

4. CopepxaHue aucLUUNAuHbI (MOOYyNs), CTPYKTYPUMpPOBaHHOE NO TeMaMm (pa3penam) ¢ yKkazaHueMm OTBeAEeHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuaooB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TemaTM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl 1 yachbl
KOHTaKTHOW paboTbl,
Pasnenbl puCUMNANHLI / MX TPy A0EMKOCTb CamocTosiTenbHas
N Monayns Cemectp (B yacax) paborta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pa6ortbl
Tema 1. Teopms BeLWECTBEHHbIX
1. uncen 1 1 0 5 10
Tema 2. Yncnosble
2. nocnenoBatenbHOCTA 1 1 0 6 16
3. |Tema 3. lNpenen pyHKUMM B TOUKE 1 1 0 4 18
Tema 4. HenpepbIBHOCTb (PyHKLUN B
4, TOuKe 1 1 0 5 18
Tema 5. lNponzsoaHas
5. |andodpepeHuman gyHkKLMM 0OHOM 1 1 0 7 18
nepemeHHow
6 Tema 6. [Mpon3BoaHbIE 1 1 1 0 1 8
" [BndodpepeHLmanbl BbICIINX MOPSOKOB
v Tema 7. OCHOBHblE TEOPEMBI AN 1 1 0 1 8
" landbdpepeHumpyembix PyHKLUNIA
8. [Tema 8. ®opmyna Tennopa 1 1 0 1 10
Tema 9. ViccnepnosaHue oyHKUMIA C
9. MOMOLLBIO NPON3BOAHOW 1 1 0 4 10
Tema 10. HeonpeneneHHblii
1O'|/|HTerpan 1 1 0 1 10
Tema 11. OnpenenéHHbI HTerpan
1. PvmaHa 1 ero csoncrtsa 2 1 0 10 4
Tema 12. iHTerpan kak cpyHkums
12.|BepxHero npenena. dopmyna 2 2 0 4 4
Tennopa
Tema 13. NeomeTpuyeckue
13. npunoXxeHus nHTerpana Pumaxa 2 4 0 10 4
14.|Tema 14. HecobCTBEHHDBIV MHTErpan 2 4 0 10 6
15.[Tema 15. Yucnosble paapl 2 1 0 2 12
Tema 16. CxoonmMocTb
16. 3HaKOMOCTOAHHBIX PSO0B 2 1 0 2 12
Tema 17. ABGCONIOTHO U YCNIOBHO
17. CX0IslMecs Yucnosble psabl 2 1 0 2 12
Tema 18. dyHKUMOHANbHbIE
18.|nocnepoeartenbHOCTM U psiabI. 2 4 0 2 0
PaBHOMepHasa cxoauMoCTb.
19.[Tema 19. CteneHHble psaabl 2 5 0 2 0
20.|Tema 20. EBkNnMAOOBO NPOCTPAHCTBO 2 5 0 2 0
Tema 21. OTobpaxeHuns B
21. €BKINO0BbIX MPOCTPaHCTBAaX 2 5 0 2 0
Tema 22. lncbdpepeHunpyemocTb
22.|oTobpaxeHus. HacTHble 2 1 0 1 0
NpoV3BOOHbIE.
Tema 23. YacTHble Npon3BogHbIE U
23.(omdbdpepeHumanbl BbICILNX MOPSALKOB. 2 1 0 1 0
dopmyna Tennopa.
o4 Tema 24. JlokanbHbIA 9KCTPEMYM 5 1 0 4 0
"|[doyHKLLMN MHOTMX NEepeMEHHBIX

CrpaHnua 4 n3 17.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O



Mporpamma ancumnnuHbl "MatemaTnyeckuin aHanua"; 09.03.03 "MNpuknagHasa nHdopmatunka”.

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 1 1 0 1 0
NMEPEMEHHbIX.
6. Tema 26. HTerpansl, 3aBmcswme ot 1 1 0 1 0
napametpa.
57, Tewma 27. KpaTHble, KpMBOIMHENHbIE 1 1 0 1 0
1 MOBEPXHOCTHbIE MHTErpanbl.
28.|Tema 28. SnemeHTbl TEOPUU MONS. 1 1 0 1 0
29.[Tema 29. Paabl n niterpan dypbe 1 1 0 1 0
30.|Tema 30. Cuctembl MHOXECTB 1 1 0 1 0
31.|Tema 31. MNoHATUE Mepbl 1 1 0 1 0
Tema 32. Mepa Ilebera, mepa Jlebera
32. Crtuntbeca 1 1 0 1 0
33.|Tema 33. VameprMble doyHKLIMM 1 1 0 1 0
34.|Tema 34. NHterpan Nebera 1 1 0 1 0
Tema 35. lNMoHsATNE NMHENHOTO
HOPMMPOBAHHOI0 NPOCTPAHCTBA.
35.|//InHeliHble onepaTopbl 1 1 2 0 1 0
PYHKLUMOHANbI B MIMHENHOM
HOPMMPOBAHHOM MPOCTPaHCTBE
Tema 36. NMoHsITHEe runbbepTtoBa
36.[1POCTPaHCTBA. ConpsixeHHble 1 1 5 0 1 0
CaMOoCONPsXeHHbIE OnepaTopbl B
rMnsbepTOBOM NPOCTPAHCTBE
37. Te@a 37. KomnnekcHble yncna n 1 5 0 1 0
OeNCcTBUS Ham HUMK
38. Tema 38. DyHKUNN HA MHOXECTBE 1 > 0 > 0
KOMMAEKCHbIX Yncen
Tema 39. SnemeHTapHble PyHKLUN 1
39. oTobpaxeHusi 1 2 0 1 0
Tema 40. IHTerpanbHoe ucuncneHmne
40.|doyHKLMIA KOMMIEKCHOro 1 2 0 1 0
NnepeMeHHOro
41, Tema 41. HpeJ{CTaBneHme 1 5 0 1 0
aHanuTU4YeCcKom PyHKLUN pagamm
42.|Tema 42. Ocobble TOYKU 1 2 0 1 0
Ntoro 72 0 108 180

4.2 CopepxaHue AUCUUMIUHLI (MOBYNS)
Tema 1. Teopus BeLLLeCTBEHHbIX Yucen
OneMeHTbl TEOPUM MHOXECTB. TEOPETUKO-MHOXECTBEHHbIE onepaumun. JenctemtensHole Yncna. CBoMCTBO
HenpepbiBHOCTU. Akcroma ApxmMena. TouHble rpaHu MHoxecTBa. OTobpaxeHuns, crnocobel ux 3anaHus. ObpatHast

doyHKumMs. Tononornsa 4ncnosor NpsMoi. MNpuHuMn MatemMatuyeckor nHaykummn. BuHom HbloToHa. Akcmomatuka
OeNnCTBUTENbHbIX YACeN.

Tema 2. YUucnoBble nocnenoBaTte/ibHOCTH

CrpaHnua 513 17.
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Mporpamma ancumnnuHbl "MatemaTnyeckuin aHanua"; 09.03.03 "MNpuknagHasa nHdopmatunka”.

MOHOTOHHbIE MOCNENOBAaTENBHOCTU: NMPU3HAK CXOAUMMOCTY, TeopeMa KaHTopa 0 BNOXEHHbIX 0Tpe3Kax, TEoOpeMbl
BonbuaHo-Beieplutpacca, BEpXHUIA 1 HAXHUI Npenenb nocnenosatensHocTy. Kputepuii Kowwn cxoanmocTtu
nocnenoBaTenbHOCTU. MOHOTOHHbIE NOCNEeA0BATENBHOCTU: MPU3HAK CXOAMMOCTU, Teopema KaHTopa 0 BNOXEHHbIX
oTpeakax, TeopeMbl BonbuaHo-Beieplutpacca, BepXHU 1 HAXHWUI npeaensl nocnenosatensHoctu. Kputepuii Kowwm
CXOMMOCTY NOCNEeL0BaTENbHOCTU

Tema 3. Npenen oyHKLMUN B TOUKE

Mpenen goyHkumn: onpeneneHns no Koww u 'efiHe, aKBUBANEHTHOCTb onpeaeneHnin. PasnuyHslie Tunsl Nnpeaenos,
npenenbl MOHOTOHHBIX CPYHKUMIA, KpuTepuin Koww cywectsoBaHNs npegena yHkumn. HeonpeneneHHocTtu. [Nepsbin 1
BTOPOI 3amedatenbHbli npenen. CpasHeHne 6eckoHevHo manbix. Kputepuii Koww.

Tema 4. HenpepbIiBHOCTb PYHKLIUM B TOUKE

HenpepbiBHOCTb QOYHKLIMW B TOYKE: CBOWCTBA (DYHKLMA HENMPEPbIBHLIX B TOYKE, HEMPEPbLIBHOCTb CNOXHON (OYHKLMM.
OCHOBHbIE TEOPEMbI O PYHKLIMSIX HEMPEPbIBHLIX HA 0Tpeake. HenpepblBHOCTb aneMeHTapHbIX goyHKLMIA. PaBHoMepHas
HenpepblBHOCTb. Teopema KaHTopa. Touku paspbiea. Knaccudoukaums Todek paspbisa.

Tewma 5. NMpoussogHas n audpcpepeHumnan pyHKLMN OQHON NepeMeHHOMN

MponseoaHas yHKLUMN OOHOW NEepPeEMEHHON: onpeeneHne, BblincneHne Npon3BoaHbIX OT 3fIEMEHTaPHbIX (OYHKLIMIA.
Kputepuii cywectsosaHus Npon3BoaHON B To4Ke. [Mpasuna Bbl4MCneHNs MPON3BOLHOR: NPOU3BOLHAS CYMMbI,
Npoun3BeaeHUst U 4YacTHOro; Mpon3BoAHas 06paTHON COYHKLINK; MPON3BOAHAS CNOXHOW coyHKUMK. dndochepeHuman
GOYHKLMKN: KpUTEPUA SudbdhepeHLMpyeMOCTN (PyHKLUMK; CBOWCTBA anddepeHumnana. feomeTpnyeckuin cmbicn
npounseoaHoin n andpdeperHumana. OLHOCTOPOHHME U BecKoHeuHble Npon3BoaHble. dudchepeHunpoBaHne
napameTpuyecku 3afaHHbIX PYHKLNA.

Tewma 6. NMpoussogHbie n audcdepeHLnanbl BbICLLUUX NOPAOKOB

MpoussogHble 1 audbdepeHLmans BeicWMx nopsakos. @opmyna JlenbHuua. BeiBog oopmynbl n - o NPOM3BOLHON AN
OCHOBHbIX 9NIEMEHTaPHbIX PYHKLMA. PelweHne npakTuiecknx 3agay ons HaxoX4eHus NPoM3BOAHbIX N - rO nopsaka ¢
NpUMeHeHneM chopmynbl JlenbHuua. BelumcneHne ondyhepeHLManos BbICIIMX NMOPSOKOB.
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Mporpamma ancumnnuHbl "MatemaTnyeckuin aHanua"; 09.03.03 "MNpuknagHasa nHdopmatunka”.

Tema 7. OCHOBHble TeopeMbl Ans audepeHUMpyeMbIX PYHKLMNA

OcHoBHble TeopeMbl 48 auddepeHumpyemblx PyHKunii: Teopema Pepma; Teopema Ponns; Teopema JlarpaHxa,
cnencTeus; oboblueHHas popmMyna KoHeYHbIX npupateHuii (gopmyna Koww). FeoMeTpryeckne npunoXeHusi GaHHbIX
TeopeM. [pasuno Jlonutans. Cnegcteus ua npasun Jlonutans. Teopema 0 MOHOTOHHOCTU ANddEPEHLMPYEMbIX
OYHKUNIA.

Tema 8. Popmyna Tennopa

®dopmyna Tennopa: ¢ 0CTaTo4HbIM YlIeHOM B chopme JlarpaHxa; ¢ ocTaTo4HbIM 4neHoM B doopMe [eaHo; Teopema o
©OWHCTBEHHOCTU pasnoxXeHus no goopmyne Tennopa; pa3noxeHne anemMeHTapHbix doyHKUMA B pag MaknopeHa;
BbIYVCNIEHME NPELENOB C MOMOLbIO oopMyrbl Teinopa. MNprbnrxeHHbIe BEIMUCTEHNS C NMOMOLLbIO oopMynbl Teiinopa.

Tema 9. UccnepoBaHue ¢pyHKLUIA C MOMOLLLLIO MPOU3BOOHOMN

Cxema nccnepoBaHus. Obnactb onpenenexus. Ceoictea cpyHKUuiA. MNoBeneHue doyHKUMM B6113K 0COBbIX TOYEK.
WccnenoBaHme goyHKUMIA C MOMOLLBIO MPOU3BOAHON: BO3pacTaHve U yobiBaHne (yHKLMU, MOHOTOHHOCTb CPYHKLMW.
SKCTpeMyMbl. BOrHyTocTb 1 BbINyKNOCTb cpyHKLMK. Toukn nepernba. ACUMNTOThl. Buobl acnmntoT. Mpadomk goyHKUMMN.

Tema 10. HeonpeneneHHbIN UHTErpan

HeonpeneneHHbIli nHTErpan: onpeaeneHue, teopema o6 obwem suae nepsoobpasHoit. CBolicTBa HeonpeneneHHoro
uHTerpana. MIHTerpupoBaHvie ¢ MOMOLLbIO 3aMeHbl NepeMeHHoN. PopMyna MHTErpUPOBaHUS MO YaCTSIM.
WNHTerpupoBaHue paunoHanbHbix 4poben. MIHTerpuposaHe TpUroHoMeTpu4ecknx cpyHKUMiA. IHTerprposaHve

6rHoMManbHbIX AuddpepeHumanos. MNoacTaHoBkm iinepa. VIHTerpupoBaHne BbipaxeHuii, cogepXatwmx
TPUroHOMeTpUYeckne cpyHKLMN.

Tema 11. OnpenenéHHbI MHTerpan PumaHa u ero ceoncrtea

OnpenenéHHblii nHTerpan PumaHa: 3agauun, npuBoasiime K NOHATWIO ONPEENEHHOro UHTerpana, onpeneneHue,
Heobx0OMMOe YCNoBUE MHTErpUpyeMocTy doyHKUMK. NHTerpanbHble cymmbl dapby n nx ceoictea. Kputepuit
WHTErpmpyemMocTu doyHKummn. Knaccel MHTerpupyeMbix coyHkumii. CBoiicTea mHTerpana Pumana.

Tema 12. UHTerpan kak coyHKUMA BepxHero npepena. ®opmyna Tennopa

CrtpaHnua 7 n3 17.




Mporpamma ancumnnuHbl "MatemaTnyeckuin aHanua"; 09.03.03 "MNpuknagHasa nHdopmatunka”.

WHTerpan c nepeMeHHbIM BEPXHUM Mpenenom, CBONCTBa (HEMPEPbIBHOCTb, AnddepeHUnpyemMocTb, CyLecTBOBaHNE
nepBoobpa3HoO HENPEPbLIBHON COyHKLUK). BeluncneHne onpeneneHHbIx nHTerpanos: goopmyna HetotoHa - JleinbHuua,
3aMeHa nepemMeHHon, oopmyna MHTErpnpoBaHus no yactam. dopmyna Tennopa ¢ 0CTaTo4HbIM YNEHOM B MHTErpasibHON
oopme.

Tema 13. FeomeTpuyeckue NpunoxXeHus MHTerpana PumaHa

Mnowanb KPUBONVHENHOM Tpaneuuy B AeKapTOBOM 1 NONSPHOM cUCTEMax KoopaMHaT. BeluncneHue nnowaanm niockonm
gourypbl Anst yHKUMKW, 3a4aHHOM napameTpudeckin. JnvHa oyrv nnocKoil 1 NPOoCTPaHCTBEHHON KPUBOW B pasinyHbIX

cuncrtemMax koopaounHart. O6beMm 1 nnowanb NOBEPXHOCTWN Tena BpaleHus. an/I6J'II/I)KeHHbIe BblHNC/TIEHNA C NOMOLIbIO
onpeneneHHoro nHterpana.

Tema 14. Hecob6CcTBEeHHbIN MHTErpan

OnpepneneHne. CxopumocTb. Kputepuii Kown. Apudpmetudeckne ceoiictaa. MNpraHaky cpaBHeHWs. ABCOMIOTHO
cxofswmecs HecobCTBEHHbIE MHTErpanbl. IHTerpan ¢ Heckonbkumu ocobeHHocTaMU. VIHTerpan B CMbICne rnaBHOro

3Ha4YeHuns. I'Ipvmoerm HecobCTBEHHOMO MHTEerpana npu peweHnn 3agay Teopunin BepoAaTHOCTN, mMaremaTu4eckom
CTaTUCTUKN N T.4.

Tema 15. Uucnosblie paabl

YucnoBsble psiabl: HEOBXOAMMOE YCNOBME CXOAMMOCTY YUCNOBOro psna. CBOWCTBA CXOASWMUXCS YNCTOBBIX PSiLOB,
Kputepwuii Kowmn cxoanmMocTn 4ncnosoro psaga. Cxogswmecs n pacxogswmecs pansl. FapMoHnyecknii psa. HaxoxaneHve
CyMMbl cxogsuerocs paga. Octatok 4Mcnosoro psaga. HactuyHblie CyMMbl YACNOBOrO psiaa.

Tema 16. CxoBMMOCTb 3HAKOMOCTOSAHHbIX PSiOOB

Panbl ¢ HeoTpULLATENbHBIMY YIEHAMMW: KPUTEPUIA CXOAMMOCTU YMCIOBOrO Psifa C HEOTPULATENbHBIMY YleHaMu; Teopema
cpaBHeHus 1, 2. MpuaHaky CXo4MMOCTY YNCMOBOro Psiaa C HEOTpMLATENbHLIMU YIeHAMU: UHTErpabHbIA NPU3HaK,
npusHak Nanambepa, paavkanbHblid npuaHak Koww, cnencreue.

MpunaHak Paabe.

Tema 17. AGCONIOTHO M YCNIOBHO CXOASILLUECS YACOBbIE psabl
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3HakonepeMeHHble YACNOoBbIe Psiabl. AGCOMIOTHO 1 YCNOBHO CXOASAIWMECS YACNOBLIE PALbI: OnpeneneHne, CBoOMCTBa
CXOLSAIMXCS PAO0B. 3HaKoYepeLyoLmecs YMCnoBble psapl, Teopema JlenbHuua. MpusHaku Oupwvxne n Abens
CXOMMOCTY YCNOBbIX PSA0B. Teopema Pumana. MpuMep, nniocTprpyowmin cnpaBeaivBocTb TeopeMbl PrumaHa.

Tema 18. CDyHKLI,I/IOHaanI:Ie nocneposaresibHOCTU U psidbl. PaBHOMepHaﬂ CXO0A4UMOCTb.

Cx0oMMOCTb (PYHKLIMOHANbHBIX MOCNEA0BATENBHOCTEN N paaoB. PaBHOMEpHas CX0AMMOCTb (OYHKLIMOHANBbHbIX
nocnegosaTenbHocTel n pagos. Kputepuii Kown pasHoMepHon cxogumocTu. MpusHaku Beepwtpacca, dupuxne un
Abens paBHOMEPHOI CXOAMMOCTMN (PYHKLIMOHAMbHBIX psiaoB. CBOMNCTBA PaBHOMEPHO CXOOSWMXCS (PYHKLMOHANBHBIX
nocneposaTenbHOCTEN N PSO0B.

Tema 19. CteneHHble paabl

CreneHHble psabl. Teopema Abens. Paguyc n nHTepBan cxoanMoCTy CTeneHHoro psaa. ObnacTtb CXOANUMOCTH.
®dopmyna Kowun-Agamapa. ColicTea CTENEHHbIX PAA0B. HaxoxaeHne CyMMbl CTENEHHOrO psiaa C NOMOLLbIO
WHTErpnpoBaHnsa nnn augpdpepeHumpoBaHmns pagos. PasnoxeHne pasnnyHbix OYHKLUA B CTENEHHON psL.

Tema 20. EBKNIMA,0BO NPOCTPAHCTBO

MoHsTME N-MepHOro eBkNMaoBa nNpocTpaHcTea. HepaBeHcTBo Kown-ByHsakosckoro. CxoaMMocTb nocnenoBaTenbHOCTeh
B N-MepPHOM npocTpaHcTee. OTKPbIThIe 1 3aMKHYTbIE MHOXecTBa. KOoMNakTHble MHOXecTBa. [MoHsTe NpeaenbHON TOUKN.
MoHsTME HOPMBI U MEeTPUKU. JTMHENHOE HOPMUPOBAHHOE NPOCTPAHCTBO. [MPOCTPaHCTBO CO CKaNsiPHbIM NPOU3BEAEHNEM.

Tema 21. OTo6paxeHnsi B eBK/IMA0BbIX NPOCTPaHCTBaxX

Mpenen n HenpepbIBHOCTb COYHKLMIA, 3a4aHHBIX B : Npeaesbl (OYHKLUMKN B TOYKE, MO MHOXECTBY, N0 HanpaBeHuto,
NMOBTOPHbIE Npenenbl; HENPEPbIBHOCTb GOYHKLUUN B TOYKE, HEMPEPLIBHOCTb CNOXHOM goyHKUMKN. CBOMCTBA HEMPEPbIBHbIX
doyHKUMIA Ha KoMnakTe: Teopema BeliepwTtpacca, Teopema KaHtopa, Teopema bonbuaHo-Koww.

Tema 22. OudchcepeHumnpyemocTb oTobpaxeHuns. HacTHbie NPoON3BOAHbIE.

YacTHble Npovn3BOAHbIE Y ANAEPEHLMPYEMOCTb CPYHKLUIA B : ONPeAeNeHNe YacTHON NPOU3BOAHON B ; HEO6X0AMMOE 1
JocTaToyHoe ycnoBua AnddepeHLmMpyeMocTy PYHKLUK B TOHKE; ANdEPEHLMPYEMOCTb CNOXHON PYHKLIUW; NEepBbIN
AndpdbepeHumarn, ero CBONCTBA; PopMyna KOHeYHbIX npupalleHunin. KacatenbHas nnocKoCTb, BEKTOP HOPManu K
rpacprky oyHKLUN; NPOM3BOAHAS NO HaNpaBneHuio, rpaaveHT. NponssoHble 1 anddepeHLumanbl BbICIIMX NOPSOKOB,
Teopema lBapua. NHBapmaHTHOCTb AMdddEPEHLMANOB BbICILMX NOPSAOAKOB OTHOCUTENbHO 3aMEHbl NEPEMEHHBbIX.
®dopmyna Tennopa.
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Tema 23. YacTHble npousBoaHblie U audpepeHumnansl BbiclUUX nopsankos. dPopmyna Tennopa.

YacTHble Npon3BoaHble BbICWMX NOPAAKOB. Teopema llBapua 0 cMewaHHbIX NPOM3BOAHbIX. HaxoXaeHne YacTHbIX
NPOM3BOAHbIX BbiCWNX nopsaakos. Popmyna Telinopa ¢ ocTato4HbIM 4neHoM B oopMe JlarpaHxa v B coopme lMeaHo ans
QOYHKUMIA MHOTMX nepeMeHHbiX. dudbdoepeHunansl BbiCLNX NOPSAKOB. BblincneHve onddpepeHumnanos BbICIINX
nops.aoKoB.

Tema 24. JlokanbHbIA 3KCTPEeMYM PYHKLMN MHOTUX NepeMeHHbIX

SKCTPEMyMbl OYHKLMIA MHOTVX NEPEMEHHBIX: HEOBX0AMMOE YCNOBUE CYLIECTBOBAHUSI 9KCTPEMYMA B TOUKE; HeobxoamMoe
YCNOB/E CYLWECTBOBAHUS NIOKANbHOrO MMHMMYMa (NIOKanbHOMO MakCUMMyMa) TO4Ke; [OCTAaTOYHOE YCNOBUE CYLLEeCTBOBaHMS
3KCTPEeMyMa B To4Ke. YCnoBHbIn akcTpemyM. Meton JlarpaHxa. CtaumoHapHble TOYKM.

Tema 25. DKCTPEMyM, YCNOBHbIA 3KCTPEMYM (PYHKLIUM MHOTUX NEePEMEHHbIX.

dopmyna Teinopa ¢ ocTaTo4HbIM YlieHOM B doopMe JlarpaHxa u B dpopMe NeaHo anst qoyHKLUIA MHOMX NEPEMEHHBIX.
MoHsITVE NOKaNbHOrO 3KCTPEMYMa CPYHKLIMM MHOMMX NEpeMeHHbIX. HeobXoanMble 1 NOCTaTO4HbIe YCNIOBUS NIOKaNIbHOTO
akcTpemyma. MoHsATe yCNoBHOro akCcTpeMymam doyHkummn. MeTog JlarpaHxa HaxoXAeHWsl yCNOBHOMO aKCTpeMyMma.

Tema 26. UHTerpanbl, 3aBUcsLLME OT NapaMeTpa.

MoHsTMEe cOBCTBEHHOMO UHTErpana, 3aBUCSLWEro oT napaMeTpa. HenpepbIBHOCTb, MHTENPUPYEMOCTb 1
IndchepeHLMpyeEMOCTb Mo napameTpy cobcTBeHHoro nHterpana. dopmyna JleribHuua. MNoHsTNe HeCOBCTBEHHOMO
WHTerpana, 3aBuUcsLero oT napameTpa. PaBHOMepHas CX0AMMOCTb HECOBCTBEHHOMO MHTErpana no napameTpy.
MpunaHakn Beepwrpacca, dupuxne u Abensi paBHOMEPHO CXOAMMOCTW. HenpepblBHOCTb, MHTErPUPYEMOCTDb 1
AndhepeHLMpYeEMOCTb HECOBCTBEHHOMO UHTErpana no napameTpy. BolumcneHne nHterpanos dupuvxne v
Oiinepa-llyaccoHa. dineposbl MHTErpanb.

Tema 27. KpaTHble, KpUBOJIMHEWHbIE U MOBEPXHOCTHbIE UHTErpanbl.

Mepa XopgaaHa B n-MepHOM npocTpaHcTee u eé ceovictea. OnpenenexHve 1 CBONCTBA KPaTHOro nHTerpana Pumaxa.
KpusonuHenHbie nHTerpanbl Nepeoro 1 BTOPOro ponos u nx ceoinctea. @opmyna ['puHa. Ycnosns He3aBMcUMOCTur
KPUBONNHENHOrO MHTEerpana oT Nyt UHTErpnposaHmns. [10OBEPXHOCTHbIE UHTErpasbl NEPBOro 1 BTOPOro poaoB U NX
cBoOWCTBA.

BbluncneHne KpaTHbIX, KPUBONUHEHBIX M MOBEPXHOCTHBIX UHTErpanoB. BeluncneHve nnowanei n 06EMOB C MOMOLLbIO
JBOWVHbIX N TPOWHbIX NHTErpasos.

Tema 28. dnemMeHTbLI TEOPUM NONS.

MpownseoaHas no HanpasneHuto. MpaaneHT. uBepreHuns 1 BUXpb BEKTOPHOro rnons. MNoTok BekTopa Yepes
noeepxHocTb. Linpkynsums sektopa. ®opmynbl OcTporpanckoro-laycca u Ctokca. ConeHonpaanbHble U NOTEHUMaNbHbIE
BEKTOPHbIE Nofs. PeweHne npakTMYyeckux 3anady MaTeMaTmyeckoro aHanmaa ¢ npuMeHeHneM oopmynbl
Octporpagackoro n Ctokca.

am PAEKTPOHHBH
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Tema 29. Pagbl n unterpan ®dypbe

[MoHsATME TpuroHoMeTpuryeckoro pana dypbe. PaznoxeHne 0CHOBHbIX aneMeHTapHbIX PyHKUMA B pad Pypbe. Jlemma
PumaHna. ®@opmyna Oupuxne. CXoomMocTb TpUroHoMeTpryeckoro psaaa dypee B Touke. [MoHATHE uHTerpana dypbe.
MpenctaBneHne doyHKLUMN B Buae nHterpana dypoe. MNoHsTre npeobpasoBaHus Pypbe 1 0bpatHOro npeobpasoBaHus
dypbe.

Tema 30. Cucrembl MHOXeECTB

HenycTas cuctema. Konbua u anrebpbl. Onepaumm B KonbLe MHOXeCTB. Monykonbua u nonyanrebpel. CBolicTBa
nonykoney. Anrebpa MHoxecTB. KonbLo ¢ eanHuueit. Monykonbuo ¢ eanHUUen. s-konbuo 1 s-anrebpa. Henycrast
cucTema nogMHoxecTs. MuHnMansHas anrebpa. Mpumepsl konew 1 nonykonew. bopeneBckoe MHOXECTBO.
MwuHUMansHoe KonbLo.

Tema 31. NMoHsATME MepbI

MoHsATMe Mepbl. OnpeneneHne KOHEYHO aaanMTUBHOM M CHETHO-aoaMTUBHON Mepbl. [poaonxeHne Mepbl ¢ NonykonbLa
Ha MMHUManbHoe KonbLo. JIHeliHas Mmepa. CeoitcTBa Mepbl. K -ceMelicTBo 1 6openeBckoe CeMencTBo.
Hynb-MHoXecTBa. Viamepumas no Jlebery mHoxecTBo. CBOCTBA HyNb-MHOXECTB. MpuMepbl U3MEPUMbIX MHOXECTB.
[MprmMepbl HEM3MEPUMbIX MHOXECTB.

Tema 32. Mepa Jlebera, mepa Jlebera Ctuntbeca

BHewHss Mepa. Namepumble MHOXecTBa. [TpuMepbl M3MEPUMBIX U HEN3MEPUMBIX MHOXECTB. Anrebpa n3MepuMbIx
MHOXecTB. CyeTHas anamMTMBHOCTb Mepbl Jlebera. Curma-anrebpa naMepumblx MHoOXecTB. JononHeHne. Mepa
OTKPbITOrO OrpaHN4YeHHOro MHoxXecTBa. Mepa 06 be0UHEHNHNS CHETHOMO UMM KOHEYHOTO YKCNA NONapHo
HenepeceKawlWmxXcs MHOXECTB.

Tema 33. NamepuMbie chyHKLIMN

Nameprmas Ha MHOXecTBe hyHKUMS. HeobxonmMoe 1 [OCTaTOYHOE YCNOBUE N3MEPUMOCTU (OYHKLIMN. DKBUBANEHTHbIE
yHKunn. dyHkumsa Oupuxne. OnpeneneHns n 6a3oBble CBOMCTBA M3MEPUMbIX OYHKLMIA. [TpoCTbie goyHKLMK U
Kputepwuii namepumoctun. Teopema Eroposa. Teopema JlyamHa. CBsi3b MexXay N3MEPUMbIMUA U HEMNPEPBLIBHLIMA
PyHKUMSAMN.

Tema 34. Unterpan Jlebera

Teopembl Ilebera, b. Nesn n daty o npeaenbHOM Nepexoae noh 3HakoMm uHTerpana. amepumble doyHkumn. MiHterpan
Nebera Ha HeorpaHW4eHHOM MHoXecTBe. ObobeHHas npomasogHas no Cobonesy. MpocTpaHCcTBO 0606LLEHHbBIX
yHKUMiA. HenonHoTa npocTpaHcTea. MHTerpan Pumana-Ctuntbeca. UHTerpan Ctuntbeca. OB06LWeEHHbIR MHTErpan
Nebera.

Tema 35. MNoHATUE NMHENHOro HOPMUPOBAHHOIO NpocTpaHcTBa. JIuHeHble onepaTopbl U (PpyHKLIMOHaNbI B
NMUHENHOM HOPMUPOBaHHOM MPOCTPaHCTBE

Onpe,u,eneHMﬂ N npmuMepbl NPOCTPAaHCTB. Cxopsiwmecs nocnenoBartebHOCTH, OTKPbITble N 3aMKHYTblE MHOXECTBa.
Cenapa6eanb|e NpPOCTpaHCTBA. [NonHble HpOCTpaHCTBa.ﬂMHeIZHO He3aBucnmas cucrtema.

OptoHopmupoBaHHas cuctema. KoaddmumeHt Pypbe.llonHoTa OpTOHOPMUPOBAHHOW CUCTEMBI. [TONHOTA CUCTEMBI.
JlnHeHble onepaTtopbl 1 PyHKUMOHANDI.

Tema 36. MoHaTHe rMNb6epTOBa NpocTpaHcTBa. ConpsiXeHHble M CaMOCOTNpPsiXeHHbIe onepaTopbl B
rMnb6epTOBOM NPOCTPaHCTBE

MnbbepToBbI NpocTpaHcTea. MpearunsbeptoBo NpocTpaHcTBo. OpToroHanbHOCTb. OPTOroHaNbHOE Pa3noXxeHne
npocTtpaHcTBa. Teopema o npoekumun. Teopema Pucca o npencraBneHny NMHERHOro orpaHuYeHHoro coyHKLmMoHana.
OpToroHanbHoe gononHeHne. OpToHopManbHble 6a3nckl. JIMHeliHble 1 BunnHelHble dyHKUMoHanbl. OrpaHnYeHHble
NIMHelHble onepaTopsbl.

Tema 37. KoMmnnekcHble Yyncna u oencTBusa Han HUMMU

PaznnuyHble noaxonpl K oNpeaeneHnto KOMMIEKCHbIX YUCeN, apuddMeTUIeECKMe onepaunm Hag KOMMNEKCHbIMA YCTaMU.
"eomeTpryeckoe n3o0bpaxeHne KOMMNEKCHbIX Yucen. Teopema o Moayne u aprymeHte. CBOWCTBA MOOYNS KOMMNEKCHbIX
yucen. N3eneuyeHne kopHs. CBoicTBa apudOMeTUYECKNX onepaumin. TpuroHomeTpuyeckas goopma 3anmcu KOMMIEKCHOro
yucna.

Tema 38. DYHKLUN Ha MHOXECTBE KOMIMIEKCHbIX Yncen
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KoMnnekcHble nocnenoBaTenbHOCTH, npenen n HenpepbiBHOCTb q.)yHKLI,I/IVI Ha MHOXeCTBE KOMIMNEKCHbIX Yncen, nsa snaa
AndpdoepeHUnpyemMocTu, ycnosums Kowwn-Pumana. OFpaHI/I‘-IeHHbIe KOMMMEKCHble NocnenoBaTtenbHOCTU. MiccnenosaHue
CXOOMNMOCTK nocnenoBaTtesibHOCTU KOMMMEKCHbIX YACEeN. I'IpaBVlna AndpdoepeHunpoBaHmns q.)yHKLI,VII7I KOMM/EeKCHOro
nepemMeHHOoro.

Tema 39. OnemeHTapHble PYHKLUN U OTOOGpaxeHus
OneMeHTapHble OYHKUMKW: CTENEHHAS, KOPEHb, NoKasaTenbHas, norapudpmmnyeckas,

TpuroHomeTpuyeckrne. OnpeaeneHns n CBONCTBa. HaxoxXaeHvne AeliCTBUTENbHON 1 MHUMORM YacTu PyHKLUN
KOMMNEKCHOro NepeMeHHoro. HaxoxgeHme Mooyns v rnaBHOro 3Ha4eHns apryMeHTa OCHOBHbIX SNEMEHTapHbIX
hyHKLMIA. Bo3BeaeHve B cTeneHb. Munepbonuyeckne goyHKLMM.

Tewma 40. UHTerpanbHoe ncumcneHve oyHKLUUN KOMMIEKCHOro NepeMeHHoro

WHTerpan ot pyHKUMM KOMNIEKCHOr0 NEPEMEHHOrO: onpeaeneHus, ceoincTea. Teopema Kown ons MHOroCBA3HON 1
OLHOCBSA3HOW obnacTn. AHanUTUYHOCTL coyHKUMM F(z). Obwmin Bua nepeoobpasHoi. HTerpanbHas goopmyna Kowwm.
MpuHuUMn makcumyma moayns, nemma Lsapua. MpounssogHblie BbiCwKx Nnopsgkos. HepaseHcTea Kown. Teopembl
Mopepb! 1 Jlnysmunns.

Tema 41. MNpepcTaBneHne aHanMTUYECKON (PyHKLIMN paaaMm

lMpencraBneHne aHanMTUYECKON PyHKUMK B Kpyre panom Ternopa. Teopema BenepwTpacca. Teopema
€OVHCTBEHHOCTW aHaNNTNYECKOM PYHKUMMN. Hynm aHannTnyeckom qoyHKLMM 1 ux ceoicTea. Psan JNlopaHa, obnactb ero
cxoauMMocTW. PasnoxeHne aHannMTU4yekon B KonbLe oyHKUUK B psg JlopaHa.

MpasunbHas 1 rnaeHas yactu psaa fNlopaHa. MNoBeneHne aHanUTUYECKnX OyHKLMA B GECKOHEYHOCTM.

Tema 42. Ocobble TOUYKMN

Buabl ocobbix Touek 1 nx xapaktepuaauus. Teopema Coxoukoro. BeideTsl. CBSA3b BHIMETOB C KO3hdULIMEHTaAMM paaa
NopaHa. Teopema Kowwu o BblYeTax 1 ee NpUnoXeHusl. BolueT ¢oyHKLMN OTHOCUTENBHO U30/IMPOBAaHHON 0COB0M TOUKM.
Montockl. BelumcneHne BolveTa oyHKLUM OTHOCUTENBHO MOMKOCOB. JlorapngoMuyeckunin BolveT doyHKUMK. MpunoxeHus
TEOpUK BbIYETOB.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHSETCS MO 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyaowmnecs YnuTarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUs, HANpPaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06y4arowWmxcst pernameHTpyeTcs HopMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 ocylWeCTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM MO 06pas3oBaTebHbBIM MPOrPamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTera, nporpammam MarucTpatypbl (YyTBEpXaeH
npukasom MuHucTepcTa obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

YcTaB ¢heaepanbHoro rocyiapCTBEHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goefepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pa3oBaTebHOMO y4pexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpusonxckuii) doeaepanbHbili yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonKCKoro) doeaepanbHoOro yHmBepcuteTa

WepcTHeB A.H. KoHcnekT nekunin N0 MmateMaTnyeckoMy aHanmay [TekcT: anekTpoHHbIn pecypc] / A. H. LepcTtHes. - M3a.
5-e. - KasaHb : KasaHckuii rocynapcTBeHHbln yHusepcutet, 2009. -
http://libweb.ksu.ru/ebooks/05-IMM/05_33_2009_000165.pdf

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNIMHE (MOAYNIO)

DOH[ OLIEHOYHbIX CPEeACTB Mo AUCUMUNINHE (MOAYI0) BKIOYAET OLEHOYHbIe MaTepuanbl, HanpasneHHbe Ha NPOBEpPKyY
OCBOEHUS KOMMETEHUMIA, B TOM YMCNe 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPeLCTB BK/loYaeT OLEeHOYHble
CpeLcTBa TeKyLWero KOHTPONS 1 OLEHOYHbIe CPeICTBa NPOMEXYTO4YHOM aTTecTaunm.

B ¢hoHIe OLEeHOYHbBIX CPEACTB COAEPXUTCS creayiolas MHpopMaums:
- COOTBETCTBME KOMNETEHLMIA NNAHMPYEMBIM pedynbTatamM 06y4eHUs No LUCLUMNANHE (MOLYNio);
- KPUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;
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- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUMNIVHE (MOZYNIO);
- onucaHve nopsiaka NPUMEHeHUs 1 Npoueaypbl OLEHMBAHNS LN KAXA0ro OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMble K 0eCTBUSM 0ByHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTaTaM, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,D,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUMNMUHBI (MOAyNst)
OcBoeHMe aucuMnnnHbI (MOoyNs) npeanonaraeT U3y4yeHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1eKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIX KDY norosopos ¢
npaBoobnagarensamu;

- B meyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBMU C NMPaBunamu nonb3oBaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHble U3AaHNS AOCTYMHbI OMCTaHUMOHHO M3 NtoBoI TOYKM Npv BBELEHMM 0OYYatoLLMMCst CBOEro fIorMHa 1 napons
OT Nn4Horo kabnHeTa B cucTeme "OnNeKTPOHHbIN yHuBepcuteT". MNpu NCnonb3oBaHUM NevaTHbIX N3aaHun GubnnMoTeYHbIin
ooHA AoKeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmuTepaTypbl Ha Kaxaoro obyyatowerocs U3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMONHUTENBHON y4eBbHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMMNHBI (MOSYNS),
HaxoguTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS BUCLUMNNHBI (MOOYS)

Bukunenus - http://ru.wikipedia.org

WHTepHeT-pecypchbl No matematuke - http://exponenta.ru

[MopTan MaTematuyeckmx UHTEPHET-pecypcos - hitp://www.math.ru/

[MopTan MaTematuyeckmx MHTEPHET-peCcypcoB - hitp://www.allmath.com/
MopTan pecypcos no MmatemaTuke, anroputmuke n UT - http://algolist.manual.ru/

9. MeTtoauyeckue ykasaHus ons 06y4aloLLLMXCcsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNs)
Bup pabot MeTtogunyeckue peKoMmeHaauum

nekumm Bo Bpemsi nekumii CTyLeHTbl LOMKHbI COCPELOTOUUTb BHAMAHME Ha e€ coaepXaHnn. OCHOBHbIE
MONOXEHWS NEKLMW, BaXHbIE ONPELENeHUs N TEOPETUHECKME NMONOXEHNS HEOOX0AUMO 3annChiBaTb.
KoHcnekTupoBaHue npennaraemMoro npenoaasareneM matepuana BoipabartoiBaeTt y CTyAeHTOB
HaBbIKV CaMOCTOsITENbHOro oT6opa 1 aHannsa HeobxoanMor Ans HUX MHpopMaLMK, yMeHre Bonee
€XaTto 1 YeTKO 3anuvcblBaTb yCMblWaHHOE. JIeKLMN MOTYT CNyXMTb HEO6XOAVMbBIM BCTIOMOraTenbHbIM
MaTepuanom B NpoLecce NoAroTOBKU K NPAKTUYECKNM 3aHATUSM 1 9K3aMEHY.

nabopatopHble| MNpakTnyeckne 3aHATMA NPOBOASATCS B hopMe nabopaTopHbIx paboT, Ha KOTOPLIX CTYAEHTbI AOMKHbI
paboTbl pewaTb pasnuyHbie 3agayn. Hekotopble 3a8aHuns BbINONHSAIOTCS COBMECTHO rpynnoi BMecTe ¢

npenogasaTenem, 4acTb 3a4aHWU BbINONMHSAETCS B Xo4e

rpynnoBoi paboTbl, KOTOpas CONPOBOXAAeTCs "HaBoASAWMMMU" BONPOCaM1 nNpenoaasarens,

HEKOTOpble 3aAaHns TPebYT CaMOCTOSTENLHOO BbIMOHEHNS.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 13 3 17. Bl YHH
skt

ARl | AL O



Mporpamma ancumnnuHbl "MatemaTnyeckuin aHanua"; 09.03.03 "MNpuknagHasa nHdopmatunka”.

Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosl- | MisydeHne mateMaTMyeckoro aHannsa npegycMaTpuBaeT CUCTEMATUYECKYI0 CAaMOCTOSITENbHYIO
TenbHas paboTy CTYIEeHTOB Hall JOMONHUTENbHBIMM MaTepuanamu; pasesuTe HaBblKOB CAMOKOHTPONS,
pabota CMocobCTBYIOWNX MHTEHCUdMKaLUUK y4ebHoro npouecca. MsydeHne nekUMoHHOro Mateprana rno

KOHCMEKTY KLU [OMXKXHO COMPOBOXAATbCA U3Yy4EHUEM PEKOMEHOYEMO NnTepaTypbl, OCHOBHOW U

nononHuTenbHon. OCHOBHOW LieNblo OpraHM3aLmmn caMocToSITENIbHOW paboThl CTYAEHTOB SIBNSETCS

cucTeMaTM3aums 1 akTUBM3aumsl 3HaHWUiA, NONyYEeHHbIX UMK Ha NEKLUSIX 1 B NpoLiecce NoAroTOBKM K

NpakTU4eckmm 3aHsaTusaM. CTyoeHTam cnegyeT CTPEMUTLCS K akTUBM3aLUMM 3HAHUIA Ha 3aHATUSIX U MO

OPYrM OUCLUNIMHAM.

CamocTosiTenbHas paboTa No U3y4eHuo aucumniuHbl '‘MaTtemMatudeckunin aHanma' npeanonaraet

BHeayOMTOPHYI0 paboTy, koTopas BK/loYaerT:

1. PelleHne npakTnieckux 3anay pasnnyHom CnoxXHOCTH.

2. PaccMoTpeHue BONpPOCOB, OCTaB/EeHHbIX HA CaMOCTOSITENIbHOE U3YyYeHMe.

3. MoaroToBKy K 9K3aMeHy 1 3a4erTy.

3a4eT n [nsi NOAroTOBKYM K 3K3aMeHy 1 3a4eTy 0byyatoleMycsi pEKOMEHAYETCS COCTaBUTL NNaH npouecca
aK3aMeH MOLrOTOBKM, BKNOYAKOLWEN N3y4eHne, MoBTOPEHME, CUCTEMAT3ALMIO, TOrMYecKylo 06paboTky
matepuana, aHanm3 nosy4eHHOM NHGPOPMAaLIMEN C BbISIBIEHUEM BO3MOXHbBIX CNEACTBUI Y HESIBHbBIX
CBOWCTB 06'bEKTOB, COCTABNIEHNEM CMMCKA BO3MOXHbBIX AOMONHUTENbHBIX BOMPOCOB M 3aAaHui,
MOLrOTOBKY K BbIMONHEHUIO NPaKTUYECKMX 3a8ay Mo TeMam AUCLMMINHDI.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBEHU 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe AUCLMNNVHBI (MOOYNS).

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

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

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANU3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbS1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpely KDY.

YyebHble ayamnTopun oNns KOHTakTHOW paboTbl C MpenonaBatenem, yKOMNIeKkToBaHHbIe cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep v npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

12. Cpeﬂ,CTBa apgantauuv npenopgasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300P0OBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouwue
BoCnpuaTune vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHn4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3aaHve TEKCTOBOW BEpPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

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

- cO3[aHvie BO3MOXHOCTE AJis 06y4atoLMxcsl BOCIPUHUMATb OLHY M Ty XXe MHPOPMaUMIio U3 PasHbIX UCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMALIMIO BU3YalbHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMbIX
OMCLMMNIMHOM, 3a CHET aNlbTePHATUBHbIX CNOCOOO0B, B TOM YMCe BUPTYasbHbIX nabopaTopuii U CUMYSLIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauumn, opraHndauum pasnnyHbix
hopm I/IHTepaKTVIBHOIz KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NeKUMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, npoeeneHmns CeMmHapoB, BbICTyMJIEeHNA C AoKnagamm 1 3allTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;

- YBENNYEHME NPOLOMXKNTENIbHOCTU caa4m oby4atolwmMcst UHBANULOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
30p0Bbs DOPM NMPOMEXYTOYHON aTTeCTALMMN MO OTHOLWEHMIO K YCTaHOBNEHHOW MPOAONXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NMPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6oree 4yeM Ha 20 MUHYT;

- NPOOOIXUTENNIbHOCTU BbICTYNNEHUA 06y'-|a|ou4eroc9| npu 3awunTte KprOBOI7I p8.60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 09.03.03
"MpuknagHas nHpopmatuka" n NPouUN0 NOAroTOBKM "HE NPeayCcMOTPEHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.6.7 Matematnyeckuii aHann3

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenune nogrotosku: 09.03.03 - MNpuknanHas nigopmaTuka
Mpodomnb NOAroTOBKN: HE NPeayCMOTPEHO

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1.lopnay, B.A. MaTtematuyeckuin aHanus. [OneKTPoHHbI pecypc] - dnekTpoH. OaH. - CI6. : JlaHb, 2013. - 608 c. -
Pexum poctyna: http://e.lanbook.com/book/4863

2. Oy6posuH B.T. Nlekuun no matemaTmyeckoMy aHanmay. Hactb 3. - KasaHb: KasaH. YH-1, 2014. - 166 c.
http://libweb.kpfu.ru/ebooks/publicat/0-805700.pdf

3. Bynaes, B.[l. Matematunyecknii aHanma. @yHKUuumn 0gHON NepeMeHHol. [SnekTpoHHbIl pecypc] / B.O. Bynaes, M.4.
SAkyOCOoH. - OnekTpoH. OaH. - CM6. : laHb, 2012. - 544 c. - Pexum goctyna: http://e.lanbook.com/book/3173

4. Becos, O.B. Nlekunn no matemaTnyeckomy aHanuay. [9neKTpoHHbIA pecypc] - OnekTpoH. [aH. - M. : dusmarnur,
2014. - 480 c. - Pexum poctyna: http://e.lanbook.com/book/59678

5. Oemunposuy, B.M. CH0pHMK 3amay 1 ynpaxkHeHWA No MateMaTuiyeckoMy aHanuay: YuebHoe nocobume [SneKTpOoHHbIN
pecypc] : y4eb. Mocobue - AnekTpoH. LaH. - CaHkT-MNeTepbypr : JlaHb, 2018. - 624 c. - Pexum goctyna:
https://e.lanbook.com/book/99229

JononHutenbHas nuteparypa:

1.duxteHronbu, .M. OcHoBbl MaTemMaTnyeckoro aHannsa. B 2-x 11. Tom 1. [DnekTpOHHbIA pecypc] - SNeKTPoH. AaH. -
CIM16. : NaHb, 2015. - 448 c. - Pexxum goctyna: http://e.lanbook.com/book/65055

2. Kyopssues, J1.[1. Kpatknii kypc matematundeckoro aHanmsa. T.1. JuddoepeHunanbHOe U HTerpanbHOe NCYUCNEHNS
GoYHKUMIA 0iHOW nepeMeHHo. Paapl: Y4ebHUK. [SneKkTpoHHbI pecypc] - DnekTpoH. aaH. - M. : duamatnut, 2015. - 444
c. - Pexxum poctyna: http://e.lanbook.com/book/71994

3. bepmaH, I".H. CHopHUK 3a8ay no Kypcy MaTeMaTMyeckoro aHanunsa. [SnekTpoHHbIA pecypc] - OnekTpoH. aaH. - CI6. :
NaHb, 2016. - 492 c. - Pexxum goctyna: http://e.lanbook.com/book/73084

4. 3anopoxel, .. PykoBoACTBO K peleHnio 3a4ay No MateMaTtuyeckoMy aHannsy. [SneKTpOoHHbIA pecypc] - ONeKTPOoH.
naH. - CI6. : NaHb, 2014. - 464 c. - Pexxum goctyna: http://e.lanbook.com/book/149
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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

Hanpasnenue nogrotosku: 09.03.03 - [NpuknanHas nigopmaTuka
Mpodomnb NOAroTOBKW: HE NPeayCMOTPEHO

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-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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