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Mporpamma ancumnnuHbl "BeeneHne B cneunansHocTb"; 02.03.01 "MaTtemaTrka n KOMMboTEPHbIE HayKn'".

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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Mporpammy oucumnnuHel paspaboTan(a)(u): npodeccop, A.H. (aoueHT) Nymepos P.H. (Kagpenpa matemaTnyeckoro
aHanusa, otgeneHue marematukn), Renat.Gumerov@kpfu.ru

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

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MnK-2 CnocobeH neMoHCTprpoBaTh 6a30Bble 3HAHUS MATEMATUYECKNX U €CTECTBEHHbIX

HayK, OCHOB MPOrpamMMmMpoOBaHNs U MHPOPMALMOHHBIX TEXHONOMUIA

MK-6 CrnocobeH 1cnonb3oBaTb COBPEMEHHbIE METOAbI pa3paboTku 1 peanaaunm
KOHKPETHbIX anropuTMOB MaTteMaTnyecknx Moaenel Ha 6ase s13bIKoB
NPOrpaMMMpPOBaHNS 1 NaKeTOB NPUKIAAHbIX NPOrpaMM MOAeNMpoBaHms

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):
JonxeH 3HaTb:

OCHOBHbI€ NepBOoHa4dalbHble NOHATUA, onpeneneHna n cBOWCTBa 0OHEKTOB mMaTtemMaTukun, OopMyIMPOBKU U
nokasarenbcTtBa yTBerﬂeHMﬁ, MeTodbl UX OoKa3aTeNbCTBa, BO3MOXHbIE cdpepbl UX CBA3U N NPUIOXEHUS B OPYTUX
obnacTax 3HaHWUSA 1 OUCLUMNIMHAX €CTeCTBEeHHOHAYy4YHOro cogep>XaHus.

JonxeH ymeTb:

00Ka3blBaTb yTBEepPXAeHUA, pewaTb 3a0a4n, yMeTb NPUMEHATb NONy4YeHHble HAaBblKN B OPYTrnx obnactsx
mMateMaTn4eckoro 3HaHusa n gucunnnnHax eCteCTtBeHHOHay4HOro congepXxaHus.

JonxeH Bnanetb:

annapartoM Ha4yanbHOro ypoBHS MaTeMaTMYeCcKoro 3HaH1sl, MeTolaMn 4oKa3aTeNbCTBa YTBePXAeH WA, HaBbIKaMu
NPVIMEHEHMSI 3TOr0 B APYrux o6nacTsax MaTeMaTUyeckoro 3HaHns 1 AUCUUMIMHAX eCTeCTBEHHOHAYYHOro
conepxXaHusi.

JlonxeH 0eMOHCTPUPOBaTbL CMOCOBHOCTb Y FTOTOBHOCTb:

BNafeTb Ha4yaNbHbIM anmnapaToM annapaTtoM MaTeMaT4eckoro 3HaH1s, MeToamMmn 1oka3aTeNnbcTea YyTBepXaeHui,
HaBbIKaMU NMPUMEHEHUS 3TOro B APYrnx 06nacTax MaTeMaTMyeckoro 3HaHus U OMCLUNANHAX eCTeCTBEHHOHAYYHOro
conepxaHus.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (mogynb) BKNtoYeHa B pasgen "B1.B.08 ducunnanHbl (Mogynm)" OCHOBHOWM NpodpeccnoHanbHOM
obpazosatenbHol nporpammbl 02.03.01 "MaTemaTrika 1 KoMMbloTEPHbIE Haykn (Hayka o JaHHbIX)" U OTHOCUTCS K
BapuaTvBHON 4acTu.

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

3. 06bem aucuMnauHbI (MOAYNSA) B 3a4eTHbIX eAUHULLAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHy0 paboTy obyuaroLuxcs ¢ npenopasarenem (N0 BUAAM y4e6HbIX 3aHATUI) U HAa CAMOCTOSATENbHYO
paboTy obyuatlomxcs

O6was TpynoeMKOCTb ANCLMNANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHWL(bl) Ha 72 yaca(oB).

KoHTakTHas paboTa - 36 4aca(oB), B TOM 4ucie nekuun - 0 4yaca(oB), npakTudeckme 3aHaTus - 36 4yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 36 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMNANHBI: 3a4eT B 1 ceMecTpe.

4. CopepxaHue OUCUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4yecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCcKui nnaH KOHTaKTHOW M CaMOCTOSITeNbHON paboTbl MO AUCLMNNMHE (MOAYNIO)
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Mporpamma ancumnnuHbl "BeeneHne B cneunansHocTb"; 02.03.01 "MaTtemaTrka n KOMMboTEPHbIE HayKn'".

Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYD0EeMKOCTb (B Yacax) cTosi-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

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

Tema 1. MNpeobpasosaHue anrebpanyeckmx
BblpaxeHuii. ABCoNtoTHas BENNYMHA Y1cha.
1. |OCHOBHbIE 3neEMeHTapPHbIE PYHKLIUN. 1 0 0 12 0 0 0 12
PewweHune ypaBHEHWI 1 HEPABEHCTB.

Tema 2. [NoHaTne MHOXeCTBa N OYHKLMW.
OneMeHTbl MaTeMaTn4eCckomn Noruku.
Onepauun Hag MHOXeCTBaMn U PYHKLUUSAMN.
HacTnyHO ynopsoo4eHHbIe MHOXECTBA.
OTHOWeHWe 3KBMBANEHTHOCTH,

o |aKTop-MHOXeCTBO. Yucnosble MHOXECTBA.
" |To4HbIE rpaHun n nx ceocTea. brnekTnBHble
0TOOpakeHUs U 9KBMBANEHTHBIE MHOXECTBA.

Tema 3. MeTpuyeckne npocTpaHCcTBa.
Tononorum BeWeCTBEHHOW OCK 1

3. [Mpom3BoONbHOrO METpPUYECKoro npocTpaHcTea. [ 1 0 0 12 0 0 0 12
KomnakTHOCTb.

NToro 0 0 36 0 0 0 36

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. Mpeo6pa3oBaHue anre6panmyeckmx BbipaxeHuin. AGCONIOTHasA BeNiMumMHa uyncna. OCHOBHble
anemeHTapHble (PyHKUMN. PelleHre ypaBHEHUI U HEepPaBEeHCTB.

DopMynbl COKpaLLEHHOro YMHOXeHNs. CBOMCTBA cTeneHei. [MpeobpasoBaHns BbIPaXEHWIA.
AbcontoTHas BeENUYMHA YiCna, Unmn Moaynb. PelweHne ypaBHeHNn 1 HEPABEHCTB,
cofdepxauwmx moaynb. 'padomkn pyHkumi. Jlorapndpmmyeckas, nokasarenbHas u
TPUroHoMeTpuyeckne PyHkunn. PelleHne ypaBHeHWA N HEPaBEHCTB,

coepXxalmx norapugoMmnyeckyto, nokasarenbHyo 1

TPUroHoMeTpuyeckme pyHkumnn. I'padomkm gyHKLWiA.

Tema 2. NMoHsATME MHOXeCTBa U (PYHKLMN. DNeMeHTbl MaTeMaTnyeckon normku. Onepauuvm Hap MHOXeCTBaMun n
byHKUMsaMU. YHacTMyHO ynopsnodyeHHble MHOXecTBa. OTHOLLEeHMe 9KBUBANIEHTHOCTU, dakTOP-MHOXECTBO.
Uucnosble MHOXecCTBa. TOYHble FPaHN U UX CBOMCTBA. BUeKTMBHbIE OTOOpaXeHUs U 3KBUBaNEeHTHble MHOXEeCTBa.

HOXeCTBa U feicTBns ¢ HuMu. MocnenoeatenbHOCTU U cemelicTea. OTobpaxeHne MHOXecTB. PaBHOMOLWHbIE
MHOXecTBa. CYETHbIE U HECHETHBIE MHOXECTBA. [MOHSATHE (PYHKLMW. Cyneprno3nums oyHKUMA, obpaTHas goyHKLMS.
MOHOTOHHbIE QOyHKLMK. AKCroMaTnyeckoe onpeneneHve nona AencTeuTenbHbIX Yucen. MNate akcuom. Teopema o
©OWHCTBEHHOCTWN. OKBMBANEeHTHas oopMa NATOM akCMOMbl. XapakTepucTuieckne CBONCTBa cynpemyma n uHmmyma.
YacTtnyHo ynopsinoyeHHble MHoXecTBa. OTHOWEHNE SKBUBANEHTHOCTW, DaKTOP-MHOXECTBO.

Tewma 3. Mepr-leCKue npocCTpaHCcTBa. Tononoruv BeLLecTBEHHON OCU U NMPON3BOJIbHOIoO MEeTpu4eckoro
npocTpaHCcTBa. KoMnakTHOCTb.

MeTpMKa Ha NpPon3BOJ/IbHOM MHOXeCTBe. Ee cBoiicTBa. MeTpmquKme NPOCTPaHCTBA. Tononornn BewWwecTBEHHON OCh 1
NPOn3BOJZIbHOroO MEeTpPN4eCKoro NPoCcTpaHcTea.

FpaHmua MHOXECTBA, OTKPbITbIE 1 3aMKHYTble MHOXECTBA, BHYTPEHHOCTb M 3aMblKaHWE N NX CBONCTBA. KomnakTHble
MHOXeCTBa. [NOTHbIE N HArQE He MNOTHbIE MHOXECTBA.

CenapabenbHocCTb.

5. MepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS NO
AucUUIIMHe (MOAYIH0)
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Mporpamma ancumnnuHbl "BeeneHne B cneunansHocTb"; 02.03.01 "MaTtemaTrka n KOMMboTEPHbIE HayKn'".

CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkaszom MuHUcTEpPCTBa Hayku 1 Bbiclwero obpasoBaHus Poccuiickoin @enepauun ot 6 anpens 2021 rona Ne245)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

kadpenpa mat-ku pus. pak-ta MI'Y - http://matematika.phys.msu.ru/stud_spec/127

MeTon nocobus kac matem aHanuaa KDY - https://kpfu.ru/math/strctre/mathdep/ma/metodicheskie-posobiya
yyebHble matepuansl Mex-mata MY - http://www.mexmat.net/materials/6/

6. DOHA, OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/IHOHYAET OLEHOYHbIE
CPeLCTBA TEKYLEro KOHTPOJS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaunm.

B choHAe OLEHOYHBIX CPEACTB COAEPXUTCS Cnemytowas HopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynbTatamM 06y4eHus Mo SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPUM OLIEHMBAHNS AN KAX 0o OLEHOYHOro CPEeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNouas TpeboBaHus, NpeabsBhsieMble K AeACTBUSAM 00yyalowwmXxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

DOoHLO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B I'Ip|/|no>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUN/INHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT M3y4eHne OCHOBHOW U LOMONHUTENbHOW y4ebHOM nuTepatypbl.
Nutepatypa MoxeT BbITb AOCTYyMHA 0by4atowmnMcsl B OAHOM U3 OBYX BapuaHToB (60 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIX KDY norosopos ¢
npaBoobnagnarensamu;

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

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBol TOYKM NPy BBELEHMM 0BYYatoLLMMCS CBOErO NIOrMHa 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHWMK NeYaTHbIX M3naHUA BBNNOTEYHbI
ooHA AonmKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTepatypbl M He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMNONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOSYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTh "UHTepHeT", He06X0AUMbIX AN
OCBOEHUS BUCLMUMINHBI (MOOYNS)
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Kau B.A. Matepuansl ons noAroToBKU K 9K3aMeHy rno martematmyeckomy aHanmay - http://old.kpfu.ru/f5/kats/method1.pdf
Nyrosas I'.A., Cksopuosa [M.1U. ®PyHKLMM 0OHON BewweCTBEHHON nepeMeHHon - http://kpfu.ru/docs/F1247874232/lim1.pdf

Hacbipos C.P., WepcTtHes A.H. MNMpenensl n HenpepbIBHOCTb 0TOOPAXEHMWA B €BKNNA0BLIX NPOCTPAHCTBAX -
http://old.kpfu.ru/f5/bin_files/nas_she!8.pdf

Hacbipos C.P.BBenenue B matematuyeckuin aHanus - http://shelly.ksu.ru/e-ksu/docs/F280018070/ma_vvedenie.pdf
WepcTtHeB A.H. KoHcnekT nekuuin no matemaTnyeckomMy aHanmay - hitp://old.kpfu.ru/infres/sherstnev/k_S5New.pdf

9. MeTogunyeckme ykasaHus oisi 06yyaroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOLYNS)
Bupg, pa6ot MeTtoauuyeckme peKoMeHpaLmm

npakTnyeckue | MoBTOpUTL COOTBETCTBYIOWME pasaesbl WKOMBHOrO Kypca MateMaTtuyeckoro aHanvaa, anrebpbl u
3aHsTUA reomeTpun.B xone 3aHSATWI BECTU KOHCMEKTMPOBaHWE pelweHnii 3anaqy. XenartenbHo y4acTsoBaTtb B

06cyxaeHnn Bcex pelaembix 3aaad.ObpaluaTtb BHUMaHME Ha Hay4YHble

BbIBOAbI M MPaKTMYecknue pekoMeHaaunm, CBs3aHHble C paccMaTprBaeMbIMy 3a0aqamu.

camocTos- | [Mepen KaxabIM 3aHATUEM 1 KaXLOW Nekumnein HeobxooMMO pelaTth 3a8aqm Npeablaywero 3aHAaTus 1
TenbHas npopabaTbiBaTh MatTepuan Npeaplaylel nekumm.
paboTa Mpwu aTOM yyecTb

pekoMeHaauun npenogasartens n TpeboBaHns y4ebHO Nporpammbl.

Jopab6atbiBaTb CBOW KOHCMEKT NEKLMW, AENAs B HEM COOTBETCTBYIOLME 3ANNCU U3 NUTEPATYPHI,

PEKOMEHAOBAHHOM NpenonaBaTenem 1 NpesyCMOTPEHHON y4eBHOM NporpaMMon.

Mpun nogrotoske

K 3aHSATMSM MCNONb30BaTh NMTEPaTYpy

NPEeLNOXEHHYIO NpenonasaTenem u obpawatbecs 3a METOAMYECKO MOMOLLBIO K HEMY.

3a4ver K 3a4eTy NOBTOPUTb BCE TEMbI nexuuini n npakTnyeckmnx 3aHATUN Kypca. npOCMOTpeTb N NMOHATb
nokKasarte/ibCTBa TeopeM n CBOWCTB.

ﬂpopemaTb BCE 3a4a4m n npumepsbl, pa306paHHble Ha 3aHATUAX U B JOMaWHNX 3a0aHNAX.
PeKOMeH,D,yeTCFI npopewartb A0MNOJIHUTENbHbIE 3a4a4 aHANOrM4HOro Tna N3 peKkoMeHgoBaHHbIX
3a0a4HnKoOB ” y‘-le6HI/IKOB.

10. NMepeyeHb MHPOPMALMOHHBIX TEXHONOINMIA, UCMOJIb3yEeMbIX NMPU OCYLLLECTBIEHUM 06pa3oBaTe/ibHOro
npouecca no gucuuninHe (Moaynio), BKIOYas nepedyeHb NPorpaMMHOro obecneyeHusi 1 MHGOPMaLLMOHHbIX
cnpaBo4HbIX cUcTeM (Npy Heo6xoaMMOCTH)

MepeyeHb NHOHOPMALIMOHHBIX TEXHOMOI WA, MCMONb3YEMbIX NMPU OCYLLECTBNEHNN 0Opa30oBaTeNbLHOro NpoLecca no
LMCLMMIMHE (MOBYNIO), BKNOYAs NEePeYeHb NPOrpPamMMHOro 06ecneyeHns 1 UHGPOPMALMOHHBIX CIPABOYHBbIX CUCTEM,
npencTasneH B MpunoxeHnn 3 k paboyeit nporpamme OUCLUNAUHBI (MOLYNS).

11. OnucaHue maTepuanbHO-TEXHUYecKon 6a3bl, HEO6XOAUMOW ANs OCYLLLECTB/IEHUS 0Opa3oBaTenbHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MomelleHWs onsi caMoCTOSTENbHOM paboTbl 0BYYaWUXCS, YKOMMNEKTOBAHHbIE CMELNANN3NpoBaHHOR Me6Genblo (CTOMbI 1
CTYNbs!) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatefbHyto cpeay KDY.

YyebHble ayamMTopun ONns KOHTaKTHOW paboTbl C MpenonaBaTenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 NpuHTEp NS pacneyatky pa3gaToyHbiX MaTepuanos.
MynbTumMeouiiHas ayautopus.
CneuvanunsmposaHHas nabopaTtopus.

12. Cpe.n,cma ajantauumv npenopgasaHus auCUNNMNIUHBbI K I'IOTpEﬁHOCT‘ilM 06y'-|a|ou.|,v|xcﬂ UHBaNMAOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 06pa3oBaTesibHOM NMPOLECCE NPUMEHSIOTCS Cleaytowme MeToapl 1 TeXHonorum, obneryarowme
BOCMpUsITUE NHpopMaLMK 0By4YatoWMMUCS MHBANIMAAMI U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- cO3[aHvie TeKCTOBOW BEpCUM NioBOro HETEKCTOBOrO KOHTEHTA [/1S €0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POPMbI, YO0OHbIe AN Pas3nnyYHbIX NoNb30BaTenei;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnYHbIX BuLax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabypoBaHus TekcTa U nsobpaxeHuii 6e3 noTepm kayecTea, NpeayCcMoTpeTb
LOCTYMHOCTb YNPaBNEHUS KOHTEHTOM C KNaBuaTypbl;
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NMPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHATMBHBIX CMOCOBO0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNEe ANCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaLUMK, OpraHn3auum pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BebUHAPOB, KOTOPbIE MOTYT
ObITb MCMONMb30BaHbI 1S NPOBEAEHNS BUPTYaNbHbIX NTEKLMIA C BO3MOXHOCTHI0 B3aUMOIEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeeHNS CEMUHAPOB, BBICTYMIEHNS C AOKNAAaAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBEEHNS TPEHVNHIOB, OPraHM3aLmmy KONNeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpONS;

- YBENNYEHME NPOLONXKUTENBHOCTU cAaqm 0byyatolMcs UHBANNAOM UK NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTN MOAFOTOBKM 0Byyatowerocs K 0TBETY Ha 3a4éTe UNM aK3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHuto 02.03.01
"MaTtemarturka 1 KOMNbloTepPHbIE HayKn" 1 Npodomo NoArotToskun "Hayka o faHHbIX".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E£1.B.08 BeeneHue B crnieunansHOCTb

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpaenenue nogrotosku: 02.03.01 - MaremaTtuka 1 KOMObOTEPHBIE HAYKM

Mpodounb noaroToskmn: Hayka 0 gaHHbIX
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. Xenemckuit, A. §. Nexumm no chyHKLMOHaNbHOMY aHanuay : y4ebHuk / A. 5. Xenemckwii. - 2-e n3g. - Mockea : MLIHMO,
2014. - 560 c. - ISBN 978-5-4439-2043-6. - TEKCT : 9NeKTPOHHbI // JlaHb : anekTpoHHO-6ubnnotevHas cuctema. - URL:
https://e.lanbook.com/book/56415 (nata obpaweHuns: 19.03.2020). - Pexwum goctyna: ons aBTopya. Nonb3oBaTenem.

2. Konmoropos, A. H. DneMeHTbl TEOpMU (OYHKLMIA 1 dOyHKLMOHANbHOro aHanunaa : yuebHoe nocobue / A. H. Konmoropos,
C. B. ®omuH. - 7-e n3ga. - Mocksa : PUBMATIINT, 2009. - 572 c. - ISBN 978-5-9221-0266-7. - TEKCT : aneKTPOHHbIN //
NaHb : anekTpoHHO-BbnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/2206 (aata obpalueHus: 19.03.2020). -
Pexwum goctyna: ons asTopus. nonb3osartene.

3. WepcTHeB A. H. KOHCNeKT nekumii mo MmatemMatmyeckoMy aHanmay: yuebHoe nocobue / A. H. llepctHes . - 5-e n3a. -
OnekTp. aaH. (1 pain: 2,66 M6) . - KasaHb : KasaHckuii rocynapcTBeHHbIn yHnBepcutet, 2009. - 374 c. - TekcT :
anekTpoHHbIA. - URL: http://libweb.kpfu.ru/ebooks/05-IMM/05_33_2009_000165.pdf (nata obpawenus: 19.03.2020). -
Pexwum goctyna: oTKpbITbIN.

HdononHutenbHaa nuteparypa:

1. C60pHMK 3a4a4 Mo MaTeMaTMyeckoMy aHanuay : yduebHoe nocobue / J1. . Kynpseues, A. . Kytacos, B. U. Yexnos, M.
N. WabyHwH. - 2-e n3g., nepepad. u gon. - Mocksa : PUBMATIINT, [6. r.]. - Tom 1 : Npenen. HenpepbiBHOCTb.
OudppepeHumpyemocTb - 2010. - 496 c. - ISBN 978-5-9221-0306-0. - TekCT : 9neKTPOHHbIA // JaHb :
aNeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/2226 (nata obpaueHus: 19.03.2020). - Pexum
LOCTyna: ons aBTopma. NONb3oBaTenei.

2. CHopHUK 3a0a4 No maTemaTn4eckomy aHanuay : yyebHoe nocobue / J1. . Kynpssues, A. 1. Kytacos, B. L. Yexnos, M.
W. WabyHuH. - 2-e naa., nepepab. u pon. - Mocksa : PUBMATIIAT, [6. r.]. - Tom 2 : HTerpanbl. Psapl - 2009. - 504 c. -
ISBN 978-5-9221-0307-7. - TEKCT : 9NeKTPOHHbIiA // JlaHb : anekTpoHHO-6ubnmoTteyHas cuctema. - URL:
https://e.lanbook.com/book/2227 (pnata obpalieHuns: 19.03.2020). - Pexum nocTyna: onst asTopya. Nonb3osaTeneil.

3. C6opHUK 3aaa4 Nno MatemaTtnieckoMmy aHanusy : yuebHoe nocobue / 1. . Kyopsisues, A. 1. Kytacos, B. . Yexnos, M.
W. WabyHwH. - 2-e nag., nepepad. . - Mocksa : PUBMATIINT, [6. r.]. - Tom 3 : DyHKLMW HECKONBbKMX NEPEMEHHBIX - 2003.
- 472 c. - ISBN 5-9221-0308-3. - TekCT : aneKTPOHHbIV // IlaHb : anekTpoHHO-6mbnmoTteyHas cuctema. - URL:
https://e.lanbook.com/book/2220 (nata obpaueHus: 19.03.2020). - Pexwnm gocTtyna: ans aBTopu3. Nnonb3oBaTeneil.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E£1.B.08 BeeneHue B crnieunansHOCTb

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

HanpaeneHnue nogrotosku: 02.03.01 - MaremaTtuka 1 KOMObOTEPHbBIE HAYKK
Mpodounb noaroToskn: Hayka 0 JaHHbIX

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 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.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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