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Mporpamma ancumnnuHbl "IreomeTpuydeckue nHsapuranThl'; 02.03.01 "MaTtemaTtnka n KoMnbioTepHbIe 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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Mporpamma ancumnnuHbl "IreomeTpuydeckue nHsapuranThl'; 02.03.01 "MaTtemaTtnka n KoMnbioTepHbIe HayKn'".

Mporpammy nmucuunnnHebl paspaboTtan(a)(v): 3aBenytownii kadenpoit, A.H. (noueHT) Monos A.A. (Kadoenpa reomeTpuu,
oTheneHne maremartuku), apopov@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
KOMMneTeHuuun npuobpeTtaeMoi KOMNETEeHLUN
MK-5 CnocobeH co3nasartb W UccnenosaTb HOBble MaTeMaTUYecKue Moa4enu B

ECTECTBEHHbIX HayKax, MPOMbIWNEHHOCTU 1 BU3HECE, C YHETOM BO3MOXHOCTEN
COBPEMEHHbIX MHPOPMALIMOHHbBIX TEXHONOMMIA U NPOrpaMMMpPOBaHUS 1
KOMMbIOTEPHOW TEXHUKM

O6yyatolmiics, OCBOMBLUNA AUCLUMNNHY (MOOYNb):
LonxeH BeMOHCTPMPOBaTbh CMOCOOHOCTL N FOTOBHOCTb:

B pesynbtate 0CBOEHMS OUCLMMMHBI 06Y4atoWMACs JOMXKEH:

1) 3HaTb: OCHOBHbIE MOHATUSA, U CBONCTBA MaTeMaTUYeCcKX 06 bEKTOB B 3TOM 061acTu, hOpMyNIMPOBKY YTBEPX AEHWUIA,
MeTobl X [oKa3aTeNnbCTBa, BO3MOXHbIE copepbl UX MPUNOXEHWIA.

2) MoHumaTb: ponb METPUYECKON FrEOMETPUN B COBPEMEHHO Fr€OMETPUMN.
3) YMeTb: pewatb 3aAa4v B METPUYECKOWN reoMeTpuu.
4) BnapeTb: MaTeMaTU4YeCKMM annapatom B METPUYECKOW reoMeTpun.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOI BO

HaHHas oncuunnuHa (mogynb) BkatodeHa B pasgen "61.B.1B.08.01 OucumnnmHel (Mogynm)" OCHOBHOW
npogoeccroHansHol obpasosaTtenbHoi nporpamMmel 02.03.01 "Matematuka 1 KoMnbloTepHble Hayku (Hayka o AaHHbIx)" v
OTHOCUTCS K AMCUMNAMHAM No BbiBopy.

OcBauBaeTcs Ha 4 Kypce B 8 ceMecTpe.

3. O6beM AUCUMNMJIUHDI (MO,IJ,ynSl) B 3a4eTHbIX eauHULLaxX ¢ yKka3aHMeM KoJinyecTtBa 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUaaMm yd4ebHbIX 3aHATUN) U Ha CaMOCTOSITENbHYIO
paboty obyuarowmxcs

O6was TpynoeMKOCTb ANCLIMNANHBI COCTABASET 2 3a4eTHbIX(ble) eAnHWL(bI) Ha 72 yaca(oB).

KoHTakTHas paboTta - 40 4aca(oB), B TOM yucne nekuuu - 20 yaca(oB), NpakTMyeckne 3aHsTus - 20 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 32 yaca(os).
KoHTponb (3a4ét / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLUMANHBI: 3a4eT B 8 ceMecTpe.

4. CopepXaHue OUCLMIMINHDBI (MOAYNS), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) C ykasaHMeM OTBEA,EeHHOro Ha
HUX KONMYECTBa aKaZleMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TemMaTtM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl 1 yacbl KOHTaKTHOM pPaboThbl, Camo-

MX TPYLA0EeMKOCTb (B Hacax) cros-

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

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

Tema 1. Kpuasi B METPMYECKOM
npocTpaHcTee. InnHa oyru, kak napametp.
" |CywecTtBOBaHME KpaTHanWwero nyTu. 8 4 0 4 0 0 0 8
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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 2. Jlvnwmuesbl oTobpaxeHus, noaobus

MeTpUYeCcKuX NpocTpaHcTs. [pocTpaHCcTBo C

BHYTPEHHEW MeTpukoi. ['eonesnyeckoe

o [TPOCTPaHCTBO. BbinyknocTb MeTpuryeckoro 8 4 0 4
" InpocTtpaHcTBa No MeHrepy u reogesnyeckas

BbIMYK/IOCTb.

Tema 3. [NpomsseneHns METPUYECKNX
npocTpaHcTe. CneunanbHble 0TObpaxeHns
MEeTpMYECKUX NpocTpaHcTe. MeTtpuka

3. |bysemaHa Ha rpynnax nonobuii u n3omeTtpuin. | 8 6 0 6 0 0 0 8
®DakTop-NPOCTPaHCTBO METPUYECKOIO
npocTpaHcTBa.

Tema 4. OoHOPOOHbLIE METPUYECKNE
npocTtpaHcTea. [pocTpaHCTBO HanpaBneHWIA.
YebblWeBCKNiA LEHTP OrpaHNYeHHOro

4. [MHOXecTBa B METPNYECKOM NPOCTPAHCTBE. 8 6 0 6 0 0 0 8
PaccTosHue no Xaycoopdy v
I"pomoBy-Xaycoopdoy.

NToro 20 0 20 0 0 0 32

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. KpuBas B MeTpn4eckoM npocTtpaHcTsee. JnvHa ayru, Kak napametp. CyuiectsoBaHue KpaTtyanLiero nyTu.

MpocToii nyTb. MNMpocTas nyra. 9kBuBaneHTHole NyTu. Kprneasi B MeTpuyeckom npoctpaHcTee. Kpmeas Koxa. CBoiicTea
LnuHbl nyTn. OnuHa oyrv, Kak napametp. Xapaktepvaauus yHKLAW AnvHbl ayri. JudbgoepeHumpyemble Nyt B
€BK/IMO0BOM npocTpaHcTee. [MpocTpaHcTeo nyTeli. Teopema Apuena-Ackonu. CywecTBoBaHUe KpaTdyaniero nyTu.

Tema 2. NIunwuueBbl 0TO6paXxeHUs, NOAo6Usi MeTpUYecKMUX NPOCTPaHCTB. MIPOCTPaHCTBO C BHYTPEeHHeN
MeTpuKou. Meope3snyeckoe NpoCTPaHCTBO. BbiNyK/IOCTb METPMUYECKOro NpocTpaHcTBa no MeHrepy u
reogeanyeckasl BbinykiocCTb.

Nunwwnuessl oTobpaxeHuns, NoAobVs U M3oMeTPUYECKME OTOBpPaXeHNs METPUYECKMX NPOCTPAHCTB. PaccTosHue no
Nunwwuy. NMpPOCTPaHCTBO C BHYTPEHHEN METPUKOIA.

CermeHT. "'eoge3nyeckoe NpocTpaHcTBo. [feogeaunyeckas Kpusas, nyd, npamas. BeinyknocTb METPUYECKOTO
npocTpaHcTea no MeHrepy. Teopema Xonda-PrnHosa-KoHpocceHa. ["'eogeanyeckast BbinyknoCTb M BbIMYKNOCTb MO
MeHrepy.

Tema 3. NMponseeneHuss METPUYECKUX NPOCTPaHCTB. CneumnanbHble 0TOOpaXxeHUs MeTPUYECKUX NPOCTPaHCTB.
MeTpuka ByaemaHa Ha rpynnax nonobun n naometpui. @akTop-NnPOCTPaHCTBO METPUYECKOI0 NPOCTpPaHCTBa.

MponsBeneHns METPUYECKUX NPOCTPaHCTB. OToBpaxkeHNs, HeYBENMYMBAIOLME (COXPAHSIOWNE) ANNHbI KPUBbIX.
Hepactsrusatowme otobpaxeHns. OTobpaxeHuns yMeHblLaowWwme (HeyMeHbLLatowme) pacctosHue. isometpun
KOMMNaKTHbIX NPOCTPaHCTB. JlokanbHble n3omeTpun. MeTtpuka BysemaHa Ha rpynnax nonobuii u M3omeTpuii.

®DakTop-NPOCTPAHCTBO METPUYECKOro NpocTpaHcTea. OQHOpoaHbIE MeTpUYeckue npoctpaHcTea. KoHyc
cthepuryeckas HaaCTpolika HaL METPUYECKUM MPOCTPAHCTBOM. BepxHuii yron, yron, nabbitok. MNpoctpaHcTBO
HanpasneHui.

Tema 4. OnHOpOOHbIE METpUYECKMe NpocTpaHcTBa. MpocTpaHCcTBO HanpaBneHun. YebbiLueBCKUIA LLIeHTP
orpaHu4eHHOro MHOXecTBa B METpM4YeCKOM npocTtpaHcTee. PacctosiHne no Xaycpopdy v N'pomosy-Xaycaopay.

YebbllWeBCKMi LLEHTP OrpaHNYEHHOr0 MHOXECTBA B METPUYECKOM NpocTpaHcTee. OTKNOHEHWE U PaACCTOSIHUE
Xaycpopdpa. MeTpuyeckast npoekumsi u 0606WeHHOE KBa3VpPELIEHNE ONEePaTOPHOro ypaBHEHUS MEPBOro poaa.
PaccrtosiHme no MpomoBy-Xaycoopdpy. HaxoxaeHue 4ebblWeBCKOro LEHTPA OrpaHMYeHHOr0 MHOXECTBA B METPUYECKOM
MPOCTPaHCTBE.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)
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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

KomnbiotepHas matematuka: YuebHoe nocobume/K.B.Tutos - M.: | PUOP, HUALL MIH®PA-M, 2016. - 261 c.: 60x90 1/16.
- (Boicwee obpasosaHue) (Mepennét) ISBN 978-5-369-01470-7 - http://znanium.com/bookread2.php?book=523231

MeToabl onTUManbHbiX peweHunii: YuebHuk / Mactaesa W.H., MopeMbikuHa .., CemeHunxmHa O.H. - M.: KYPC, HAL
NHDPA-M, 2016. - 384 c.: 60x90 1/16 (MNepennét 7bL)) ISBN 978-5-905554-24-7 -
http://znanium.com/bookread2.php?book=521453

1. Cocos E. H. BeegeHue B METPUYECKYIO rEOMETPUIO U ee NpunoxeHus: y4eb.-metoa.nocobue / E.H. Cocos. - KasaHb:
KasaH. yH-T, - 2015. - 98 c. - http://dspace.kpfu.ru/xmlui/bitstream/net/20341/1/05_34_001093.pdf

6. DOHA OLLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHLI OLIEHOYHbIX CPEACTB MO AUCUMMNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOYAET OLEHOYHbIE
CPeLCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTOHHOM aTTecTaumm.

B choHAe OLEHOYHBIX CPEACTB COAEPXNTCS cnemytowas HopMaums:

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

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKYM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 Npoueaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPpeacTBaa;
- KpUTEPWM OLIEHNBAHNS NS KAX 0o OLEHOYHOro CPEeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNoYas TpeboBaHus, NpeabsBhsieMble K OeACTBUSAM 00yyalowwmxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs 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 U3y4eHne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepatypbl.
NuTtepatypa MoxeT BbITb AOCTYyMHA 0by4atowWwmnMcsl B OAHOM U3 ABYX BapuaHToB (60 B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUAE - 4epe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoyeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBMU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAaHLMOHHO M3 NtoBol TOYKM Npv BBELEHMM 0OYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT NIMYHOrO KabuHeTa B cuctemMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNOoNb30BaHMKN NeYaTHbIX M3aaHUn BBNNOTEYHbI
ooHA, AonmKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMNONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMNANHBI (MOOYNS),
HaxoauTcs B MpunoxeHnn 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.
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8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMNIUHBI (MOOYIS)

BnoyHo-MaTpryHbI METOL MaTeMaTUYeCckoro MOAeNMpoBaHus nosepxHocTel: YuebHoe nocobue / Hapts B.U. -
M.:MII'Y, 2016. - 236 c.: ISBN 978-5-9729-0119-7 - http://znanium.com/bookread2.php?book=759903

IunckpeTtHas matematuka. YrnybneHHbii kypc: YuebHuk / Cobonesa T.C.; MNMopa pen. YeukuHa A.B. - M..KYPC, H/L
NH®PA-M, 2016. - 278 c.: 60x90 1/16. - (Bakanaspwuart) (Mepennét 76L) ISBN 978-5-906818-11-9 -
http://znanium.com/bookread2.php?book=520541

KomnbloTepHasi Matematuka: YuebHoe nocobue/K.B.Tutos - M.: VLl PUOP, HULL MIH®PA-M, 2016. - 261 c.: 60x90 1/16.
- (Bbicwwee obpaszosaHue) (MepennéT) ISBN 978-5-369-01470-7 - http://znanium.com/bookread2.php?book=523231
MeToabl onTUManbHbiX pewenunii: YuebHuk / Mactaesa W.H., FopeMbiknHa .., CemeHnxmHa O.H. - M.: KYPC, HAL|
NH®PA-M, 2016. - 384 c.: 60x90 1/16 (MNepennét 76L) ISBN 978-5-905554-24-7 -
http://znanium.com/bookread2.php?book=521453

1. Cocos E. H. BeeneHue B METPUYECKYIO rEOMETPUIO U ee NpunoxeHust: y4eb.-metoa.nocobume / E.H. Cocos - KasaHb:
KasaH. yH-T, - 2015. - 98 c. - http://dspace.kpfu.ru/xmlui/bitstream/net/20341/1/05_34_001093.pdf

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6ot MeTtogunyeckue peKomeHaauum

nekumu B xone NeKUMOHHbIX 3aHSATWI BECTU KOHCMNEKTUPOBaHWeE y4ebHoro matepuana. Obpalats BHUMaHME
Ha KaTeropuu, OPMyNMPOBKM, PACKPbIBAIOWME COAEPXAHUE TEX UMW NHbIX SBNEHWUI 1 NPOLLECCOB,
Hay4Hble BbIBOAbI U NPaKTUYECKNe pekoMeHdaumn. 3aaasatb NPenogaBaTento yTOuHsoWMe BONpoCh
C LENblo YACHEHNS TEOPETUYECKIMX NONOXEHUIA 1 ONTUMaTbHBIX CNOCOBOB PeLEHNs pasfnyHbIX TUMNOB
3ajav.

npakTuyeckue | B xone noarotoBky K ceMmHapam n3yynTb OCHOBHYIO MTepaTypy, 03HaKOMUTLCS C OOMOHUTENbHOW

3aHaTNA nMTEpaTypoOii, HOBLIMM MyBNMKaUMAMY B NEPUOANYECKMX M3NAHUSIX: XypHanax, rasetax u 1.4. Mpu
9TOM Y4ecTb pekoMeHaaumun npenonasatens n TpebosaHus yiebHo nporpammel. [lopabaTbiBaTbh
CBOW KOHCMEKT Nnekuuun, genas B HEM COOTBETCTBYIOWME 3anucn N3 nutepaTypbl, PeKOMeH00BaHHOMN
npenoaaBatenem n NpenycMOTPEeHHO y4ebHo NporpamMMoii.

camocTosi- | CTyLeHT MOXeT LOMOMHUTL CMMCOK UCMONb30BAHHOW NNTEPATYPbl COBPEMEHHBIMU UCTOYHUKAMY, HE
TenbHas NPeLCTaBNEHHBIMU B CNINCKE PEKOMEHLOBAHHOM NTEPATYPbI, U B AaNbHEAWEM NCNONb30BaTb
paboTa coBCTBEHHbIE MOArOTOBMEHHbIE Y4eBHbIE MaTEPUAnbl MPY HANMCAHUW KYPCOBBIX U AWUMAOMHBIX paborT.
CBOEBPEMEHHOE 1 KA4YECTBEHHOE BbINOIHEHNE CAMOCTOSITENBHOM paboTbl 6a3npyeTcs Ha
COONI0AEHNN HACTOSIWMX PEKOMEHAALIMIA N N3YYEHUN PEKOMEHOOBAHHON NMNTEpaTypbl.

3avet 3a4éT HaueneH Ha KOMMJIEKCHYHO NPOBEPKY OCBOEHUS AUCLIMMIIVHBI.
O6yuatowmiics nony4aeT Bonpoc (Bonpochkl) nnbo 3anaHune (3afaHns) n BpeMs Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOWM, MMCbMEHHOM NN KOMMNbIOTEPHO
gopme. OueHnBaeTcs BNafeHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HAHWS, HABbIK/ 1 YMEHWS Npu aHanuae
NPOBNEMHBIX CUTYaLINIA N PELEHUN NPAKTUYECKUX 3HAHWIA.

10. MepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooyno), BKJlouyas nepedeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW ONs OCYLUEeCTBNeHUs o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MatepuanbHo-TexHN4YeCKOe obecneyeHne 06pa3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIOYAET B cebst
crneyowme KOMMOHEHTbI:

MoMelleHnst 01 CaMOCTOSITEeNbHON PaboThl 0B6YYaAIOWMNXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) ¥ OCHALlEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3MEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamTopun 05is KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTep 4ns pacrnedyaTtky pasnaaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopusi.
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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 ¢ TpebosaHuaMu GrOC BO 1 yyebHbIM nnaHom no HanpasneHuio 02.03.01
"MaTtemaTtuvka 1 KOMNbIoTEPHbIE HayKK" 1 NPOdOUII0 NOAroToBKM "Hayka 0 faHHbIX".

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 7 ns 9. Bl YHH

AR 5 AN LM O



Mporpamma ancumnnuHbl "IreomeTpuydeckue nHsapuranThl'; 02.03.01 "MaTtemaTtnka n KoMnbioTepHbIe HayKn'".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[]1B.08.01 ['eoMeTpuyeckne nHBapmnaHTbI

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. Mpwumakos, . A. FeomeTpus v Tononorus : ydebHoe nocobue / . A. MNpumakos, P. S. XamnoynnvH. - 2-e nag.,
nepepab. n gon. - Mockea : M®IA, 2011. - 272 ¢. (YHuBepcuTeTckas cepust). - ISBN 978-5-902597-13-1. - TekcT :
anekTpoHHsbIii. - URL: https://znanium.com/catalog/product/451172 (nata obpawerus: 28.02.2020). - Pexwnm gocTtyna: no
noanucke.

2. Cuzbii, C. B. Jlekumn no andpdpepeHumansHoi reometpun : yuebHoe nocobuve / C. B. Cusbiii. - Mocksa :
DUNBMATIINT, 2007. - 346 c. - ISBN 978-5-9221-0742-6. - TeKCT : aNeKTPOHHbIV // JlaHb : aneKTpoHHO-6nbnmnoTeyHas
cuctema. - URL: https://e.lanbook.com/book/2320 (pata obpalieHus: 28.02.2020). - Pexum pocTyna: ons asTopus.
nonb3oBarenen.

3. Cocos, E.H. BeeneHune B MeTprYECKyto reoMeTpUIo 1 ee NpunoxeHus : yiebHo-metoanyeckoe nocobue / E. H. Cocos.
- KazaHb: VispatenbctBo KasaHckoro yHusepcuteta, 2015. - 98 c. - TekcT: anekTpoHHbIi. - URL:
http://kpfu.ru//staff_files/F170570806/05_34_001093.pdf (nata obpalieHms: 28.02.2020). - Pexum foctyna: OTKPbITbINA.

JdononHutenbHaa nuteparypa:

1. Uckosckux, B. A. MHoromepHas reometpus / B. A. Nckosckux ; coctasutenu B. C. Kynnkos [v gp.]. - Mocksa :
MLIHMO, 2016. - 616 c. - ISBN 978-5-4439-2499-1. - TeKCT : 9NeKTPOHHbI // JlaHb : 3NeKTPOHHO-6ubnuoTeyHas
cuctema. - URL: https://e.lanbook.com/book/80144 (naTa obpaleHus: 28.02.2020). - Pexum gocTtyna: ons aBTopuma.
nonb3osarenen.

2. Nesa, M. MsomeTpuyeckune nonuagpanbHble noarpadbl B runepkydax n kybuyeckmx peluetkax : cnpasoyHuK / M.
Lesa, B. . INpnwyxuH, M. W. WTtorpuH. - Mocksea : MLUHMO, 2008. - 192 c. - ISBN 978-5-94057-363-0. - TekcT :
9NEKTPOHHBI // NaHb : anekTpoHHo-6nbnuoTtedHas cuctema. - URL: https://e.lanbook.com/book/9331 (naTta obpauieHus:
28.02.2020). - Pexum gocTyna: ons asTopus. nonb3osartenen.

3. Ecoumos, H. B. Beicwas reometpusi / H.B. Ecoumos, - 7-e naga. - Mocksa : PUSMATIINT, 2004. - 584 c.ISBN
5-9221-0267-2. - TekcT : anekTpoHHbIiA. - URL: https://znanium.com/catalog/product/544579 (nata obpatweHus:
28.02.2020). - Pexwvm goctyna: no nognucke.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[]1B.08.01 ['eoMeTpuyeckne nHBapmnaHTbI

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.
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