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Mporpamma omcumnnnmHel "MpoekTMBHas reoMeTpusi B pacnosHaeaHuy obpasos”; 02.03.01 "MaTemMaTunka 1 KOMMboTEPHbIE HayKun'".

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 omcumnnnmHel "MpoekTMBHas reoMeTpusi B pacnosHaeaHuy obpasos”; 02.03.01 "MaTemMaTunka 1 KOMMboTEPHbIE HayKun'".

Mporpammy omucuunnvHebl paspabotan(a)(n) LOUEHT, K.H. (aoueHT) MBaHbwmH M.H. (Kagenpa reomeTtpuu, otaeneHne
maTtemaTuku), Pyotr.lvanshin@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

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

OCHOBHbIE MOHSATHS, U CBOMCTBA MATEMATUYECKMX OO BEKTOB B 3TOM 0611acTu, YOPMYNMPOBKM YTBEPXAEHWUI, METOLbI
WX [OKa3aTeNnbCTBa,

BO3MOXHbIE cdepbl UX NPUNOXEHNIA.

JonxeH ymeTb:
pewarb 3a4a4u BblYUCINTENbHOM reoMeTpun.

JlonxeH Bnagetb:
MaTeMaTn4yecKknM annapaToM BblHUCIUTENBHOM reOMeTpUn U Teopun pacno3HaBaHns o6pasos.

LonxeH 0eMoHCTpUpPoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

1) 3HaTb: OCHOBHbIE MOHATUS, U CBONCTBA MATEMATMYECKUX OO BEKTOB B 3TON 06M1ACTM, (DOPMYIMPOBKN YTBEPXKAEHWA,
MEeTObl NX [OKa3aTeNbCcTBa,

BO3MOXHble cddepbl UX MPUNOXEHWIA.
2) MoHnMaTb: ponb BbIYMCAUTENBHO reOMETPUM B COBPEMEHHOI MaTemaTuke.
3) YMeTb: pelwartb 3a8a4u rno BblYUCIUTENBHOW reoMeTpun.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "61.B.1B.04.01 OucumnnunHbl (Mogynn)" OCHOBHOM
npogoeccroHanbHol obpasosaTtenbHoin nporpamMmel 02.03.01 "MaTtematuka 1 KoMnbloTepHble Hayku (Hayka o AaHHbIx)" v
OTHOCUTCS K AMCUMNANHAM Mo BbIBopy.

OcBavBaeTcs Ha 4 Kypce B 7 CEMECTPE.

3. O6bem aucuunanHbI (MOAYNs) B 3a4eTHbIX eAUMHMLaX C YKa3aHWeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarlomxcs

O6was TpynoeMKOCTb ANCLIMIMMHBI COCTaBAsieT 3 3a4eTHbIX(ble) eauHuML(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 69 4aca(oB), B TOM 4ucne nekuuu - 32 yaca(oB), NpakTM4eckne 3aHsTusS - 36 4aca(os),
nabopatopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 1 4aca(os).

CamocTtosiTenbHas pabota - 21 yaca(oB).
KoHTponb (3a4éT / ak3ameH) - 18 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUMANHBI: 3K3aMeEH B 7 CEMECTpE.

4. CopepxaHue OUCLUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBEAEeHHOro Ha
HUX KONIMYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TemaTtu4yeckmnit niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW paboThbl N0 AUCLUNANHE (MORYNIO)

Buapbl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl pucumnnuHbl / nX TPyA0EMKOCTb CamocrositenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuyeckuellabopatopHsble
flexumu 3aHATUSA paboTbl

Tema 1_QOnepauun Han
pall L
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MHOXeCTBaMM N pacCToAaHNA Mexady pa3/iM4YHbIMM MHOXECTBaMu B R”n ¢ ncnonb3oBaHmem naketa Maxima.
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Mporpamma omcumnnnmHel "MpoekTMBHas reoMeTpusi B pacnosHaeaHuy obpasos”; 02.03.01 "MaTemMaTunka 1 KOMMboTEPHbIE HayKun'".

Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl

Tema 2. OTHOCUTENbHBI
yebblWeBCKMA paauyc 1 LEeHTp,
AnametpasnbHble TOYKU HeMnycToro
2.|orpaHn4eHHOro MHOXecCTBa. 7 8 8 0 5
MeTpuyeckas npoekuus n
0606LeHHas MeTpuyeckas nNpoekumm
TOYKWN Ha MHOXECTBO.

Tema 3. OTHOCHTENbHbIE
3.|4ebbllWweBCKMi pagnyc n LEHTP 7 8 8 0 4
KOMMakTHOro MHOXeCTBa.

Tewma 4. PaccTtosHne
"pomosa-Xaycoopda. Hamny4wne
4.|annpokcummpytoLme ceTu. 7 8 8 0 4
MeTpuyeckuin noaxon K
pacno3HaBaHno MHOXECTB.

5 Tema 5. O630p Opyrvx NoaxonoB K
"lpacno3HaBaHmMio 06pa3os.

NToro 32 36 0 21

4.2 CopepxaHue AuCUUMIUHBI (MOBYNS)

Tema 1. Onepaumu Hag, MHOXECTBAMU M PaCCTOSIHUA MeXAy pa3finyHbIMU MHOXecTBaMu B RAn ¢
ncnonb3oBaHmem nakerta Maxima.

Onepauvwl Had MHOXeCTBaMn U paCCTOoAHNA MeXay pa3/indiHbiIM/ MHOXECTBaMun B R”n ¢ ncnonb3oBaHneM naketa
Maxima. Onepauvwl 06'be,D,VIHeHVIﬂ, nepece4vyeHnd n pa3HoCcTn MHOXeCTB, CyMMbl N Pa3HOCTU MwuHkoBckoro. PacctosHus
OT TOYKM 0O MHOXeCTBa 1 MeXay MHOXeCTBaMu. PaccTtosHuns oT Toukn oo rmnepnaockoCT U 00 BbINyKOro
MHOrorpaHHuka.

Tema 2. OTHOCUTENbHbIN YebblLLeBCKUIN paauyc u UeHTp, auaMeTpasnbHblieé TOYKU HenycTtoro orpaHM4eHHoro
MHOXecCTBa. MeTpVI'-IeCKail npoekuuvsa n 0606L,eHHas MeTpunyeckas npoekKuum TO4Ku Ha MHOXeCTBO.

HaxoxneHve omameTpanbHbIX TOYEK HEMYCTOro orpaHnYeHHOro MHoXecTBa. CBOMCTBa OTHOCUTENbHOIO YebbIlWeBCcKoro
panmnyca, OTHOCUTENbHOro 4ebbIWEeBCKOro LeHTpa HemnycToro orpaHMYeHHoro MHoXecTBa. HaxoxaeHne MeTpruyeckon
NPOEKLMN TOYKN HAa MHOXECTBO, OTKIOHEHUS 1 paccTosHus Xaycaopda. CeoicTBa 06061WEHHON MeTpMYecKom
NPOEKLUN TOYKN HA MHOXECTBO.

Tema 3. OTHOCUTENbHbIE YebbILLEeBCKUIA Paanyc U LLeHTP KOMMNaKTHOro MHOXeCTBa.
OTHocHTenbHble YeObbIWEBCKUIA Pannyc 1 LEHTP KOMMNAKTHOrO MHOXEeCTBa.

CBoiicTBa OTHOCMTENBbHOMO YEDOLIWEBCKOr0 paamyca U 0THOCUTENBHOTO YeBbILEBCKOrO LIEHTPa KOMMAaKTHOrO MHOXECTBA.
HanTtn metpuyeckyto npoekumto Todkm M(1;-1;4) Ha TeTpaaap ¢ BepwuHamn A(2;1;5), B(-1;-2;4), C(3;0;-4), D(2;-3;6)
HalnTn YebbIlWEeBCKUIA LEHTP U paanyc MeTpudeckoro npoctpaHcTea {A, B, C, D} ¢

WHOYLMPOBAHHOW METPUKOWN

Tema 4. PaccrosiHue N'pomoBa-Xaycaopda. Haunyuwime annpokcumupyioiwime cetu. Metpuueckuin noaxon, K
pacno3HaBaHUO MHOXECTB.

PaccTtosiHue ["pomoBa-Xaycoopda 1 MeTpudeckmnii Noaxom K pacno3HaBaHMO KOHEYHbIX MHOXECTB U MHOrOrpaHHMKOB.
Haittu pacctosiHue no Mpomosy-Xaycpoopdpy Mexay MHoxecteamm M={(1;2), (-1;3)} n N={(3;1), (1;0),(2;4)} (3 6anna).
Jatb onpeneneHne pacctosaHUa nNo Xaycoopdy Mexay KOHeYHbIMY NOAMHOXECTBaMy METPUYECKOrO NPOCTPaHCTBa.
Latb onpeneneHune pacctosaHusa no I'pomosy-Xaycoopdy mexay KOHEeYHbIMA METPUYECKUMM MPOCTPAHCTBAMM.

Tema 5. 0630p opyrux NOAXoA0B K pacno3HaBaHUIO 06pa30B.

O630p opyrux NoaxonoB K pacrnosHasaHnio 06pa3os. CpasHeHMe ¢ APYrMM MOAX0AaMU K Pacro3HasaHmio 06pasos.
Pacno3HaBaHne KOHEYHbIX MHOXECTB 13 6 TO4YeK B eBKl'II/I,EI,OBOVI nnockocTtu. PacnosHaBaHne KOHEYHbIX MHOXECTB 13 4
TO4YeK B eBKNNOO0BOM MPOCTPaHCTBE. PaccTosiHme o1 To4kun OO rmnepnioCcKoCT 1 A0 BbINYK/I0Oro MHOrorpaHHmkKa

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHunst Ajisi CaMoCTOATENbHON paboThl o6yyatoLMxcs no
AucuunnuHe (Moaynio)
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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, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

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

znanium.com ["eomeTpus u rpadumka, 2014, Tom 2. Buin. 1/ F'eomeTpus n rpacvka, Tom 2. Bein. 1, 2014 -
http://znanium.com/go.php?id=466643

lN'ynan B.M. MatemaTnyeckue MeTonbl aHanm3a 1 pacrno3HaBaHUs reHeTUYecKor nHdopMauum -
http://znanium.com/bookread.php?book=309338

MaHtuHa, U. B. BoluncnntensHas MatemMatuka [AnekTpoHHbI pecypc] : y4ebHuk / W. B. ManTuHa, A. B. CuHuyKoB. - 2-e
usa., nepepab. u pon. - M.: M®MY CuHeprus, 2012. - hitp://znanium.com/bookread.php?book=451160

6. DOHA, OLLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOLYNI0)

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

B cboHAe OLEHOYHBIX CPEACTB COAEPXUTCS Cnemytowas nHopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynbTatam 06y4eHus Mo SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPpencTBaa;
- KpUTEPUM OLIEHMBAHNSA AN KAX 00 OLEHOYHOro CPEeacTBa;

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

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

7. NMepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUMN/INHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT U3y4eHrne OCHOBHOW 1 LOMONHUTENbHOW y4ebHoM nuTepatypbil.
NuTtepatypa MoxeT BbITb AOCTYyMHA 0by4atowWwmnMcsl B OAHOM U3 ABYX BapUaHTOB (60 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BMAE - 4epe3 3NEeKTPOHHbIe OUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

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

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHUMOHHO M3 NtoBol TOYKM Npu BBELEHMM 0OYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT NIMYHOrO KabuHeTa B cuctemMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNOoNb30BaHWMK NeYaTHbIX M3aaHUA BBNNOTEYHbI
ooHA AonmKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnsapa (ans obydvatowmxcs no ProC 3++ - He
mMeHee 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 M BOMNONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMNAMHBI (MOSYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.
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8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMNIUHBI (MOOYIS)

Nekuunm no pacno3HasaHUo 06pas3os -
http://it-claim.ru/Projects/DicXVIII/Public/%EC%E0%EAY%ES%F2%20-%20%F7%E0%F1%F2%FC%201.pdf

Nekuus no pacnosHaeaHmio 06pasos - hitp://it-claim.ru/Persons/Zelencov/Lection_text.pdf

MaremaTtunyeckue Metolbl pacno3HaBaHus 06pasos - http://www.ccas.ru/frc/papers/mestetskii04course.pdf
Ob6paboTka nsobpaxeHuit. PacnosHasaHne 06pasos. - http://www.computeroptics.smr.ru/KO/PDF/KO32-3/11.pdf
YebbiweBckunid LieHTp - http://www.mathnet.ru/links/fd8818ae62b10a52e1896238ec148cd8/ivm1261.pdf

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6or MeTtogunyeckue peKoMmeHaauum

nekumm B xo[1e NEKLMOHHBIX 3aHSATUIA BECTU KOHCMEKTUpoBaHue y4ebHoro mateprana. Obpawarts BHMMaHWe
Ha kareropun, opMynmnpoBKK, packpbiBaowWwme cogepxxaHne Tex Unm NHblX SBneHui 1 npoLeccos,
Hay4Hble BbIBOAbI U NMpakTMYeckme pekomeHgaumm. JlopabatbiBaTe CBOV KOHCMEKT NeKuum, oenas B
HeM COOTBETCTBYIOWME 3anMcun n3 NUTepaTypbl, PEeKOMEHO0BAHHON NpenogasaTenem u
npenycMOTPEeHHON y4ebHO NporpamMMoii.

npakTnyeckume | B xoie NoAroToBkM K CEMMHapaM N3y4nTb OCHOBHYIO NUTEPATypy, 03HAKOMUTLCS C LOMOMHUTENBbHOM

3aHsTNA nMTepaTypoii, HOBbIMM MybnMKauusMy B MEPUOLNYECKUX N3[AHNAX: XypHanax. 3afasatb
npenoaBatento YyTOYHSOWME BONPOCHI C LIENbIO YSICHEHNS TEOPETUYECKIMX NMONOXEHWUI 1
ONTVManbHbIX CNOCOBOB pPeLeHNs pasnnyHbIX TUNOB 3aaaqy. Mpy 3TOM y4ecTb pekoMeHaaumum
npenonaeartens n TpeboBaHns y4ebHOl NporpamMmmbl.

camocTosi- | CBOEBPEMEHHOE 1 KAYECTBEHHOE BbIMOMHEHNE CaMOCTOATENbHON paboThl 6a3upyeTcs Ha
TenbHas COONI0AEHNN HACTOSIWMX PEKOMEH AL U N3YYEHUN PEKOMEHOOBAHHOM nuTepatypbl. CTyneHT
paboTa MOXET LOMOMHNTL CAUCOK NCMNONb30BaHHON NUTEPATYPbl COBPEMEHHbBIMU UCTOYHMUKAMU, HE
NPeLCTaBNEHHBIMU B CNINCKE PEKOMEHLOBAHHOM NTEPATYPbI, U B AaNbHEAEM NCNONb30BaTb
coBCTBEHHbIE MOArOTOBNEHHbIE Y4ebHbIE MaTEpPUanbl MPY HANMCaHUW KYPCOBBIX U AWUMAOMHBIX paboT.

9K3aMeH OcBountb TeOpeTMLIeCKMIZ MaTtepunan no BCeM TeMam. Insa atoro Bbly4Tb BCe onpenenieHnsa OCHOBHbIX
NMOHSATUNIA N BCE OCHOBHbIE popMynbl, POPMYNUPOBKU TEOPEM, 3aTEM MOHATb UOEN [OoKa3aTeNbCTB
TeopeM 1 Bbly4nTb 3TN OOKa3aTenbCTBa.

nOBTOpI/ITb noen n MetTonbl peweHmnda BCcex CtaHaapTHbIX 3anady no BCeEM TeMaM.

Bbl6paTb CNOXHble 3a40a4n N pewnTb UX.

10. NMepeyeHb MHCGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooyno), BKJaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

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

MaTepuanbHo-TexHN4YeCKoe obecneyeHne 06pas3oBaTeNbHOMO NpoLecca no LUCLUMIMHE (MOLYNI0) 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 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

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

KomnbloTep v NpuHTEp 4NS pacnedvyarky pas3natoyHbix MaTepuarnos.
KomnbtoTepHbIii knacc.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBanWAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 30,0POBbSI

Mpw HeobxoOMMoCTK B 06pa3oBaTeNibHOM NPOLECCe NPUMEHSIOTCS creaytolme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSTAE NHpopMaLMK1 0By4YatoWMMNCS MHBANIMAAMY U NLAMW C OrPaHNYEHHBbIMU BO3MOXHOCTSIMI 3[00PO0BbS:
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- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMI Ans nepefadn MHOPMaLUK, OpraHn3auunn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obydatolerocs ¢ npenoaasartenem, B TOM Yucne Be6GUHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX IEKLIMA C BO3MOXHOCTbIO B3aUMOIECTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOro 06y4yeHmsl, NpoBeIeHNsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaAamy 1 3aWuTbl BbIMONHEHHbIX paborT,
NpPOoBeIeHNS TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- NPYIMEHEHNEe ANCTAaHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIWA O OpraHM3aummn GOOPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENMYeHne NPOoOONXNTENbHOCTU caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTU UX CAAYN:

- NPOLOMXMNTENbHOCTU caa4m 3a4éTa UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

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

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IrOC BO n yyebHbiM nnaHom no HanpasneHunto 02.03.01
"MaTtemarturka 1 KOMNbloTePHbIE HAyKN" 1 Npodomo NoAroTosku "Hayka o faHHbIX".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.[]1B.04.01 lNpoektnBHas reoMeTpus B pacrio3HaBaHum
obpasos

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

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

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:
1. MNeTpos, N. B. Jlekunmn no BeMUCAUTENbHOW MaTeMaTuke: yyebHoe nocobue
/ W. B. NeTpos, A. . lobaHoB. - MockBa: VIHTepHeT-YHuBepcuteT MHGopMaLIMOHHBIX TEXHONOTWA:
BMHOM. NNabopatopus 3HaHwui, 2012. - 522 c.
2. AcaHoB, Maraz OpasknmoBwud. JnckpeTHas matemaTuka: rpadobl, MaTpouabl, anropuTMbl: yuebHoe nocobve
/ M. O. AcaHos, B. A. bapaHckuii, B. B. PacuH. - CankT-lMetepbypr: JlaHb, 2010. - 368 c. - Pexum goctyna:
https://e.lanbook.com/reader/book/536/#1

3. Kapuesckuit, E. M. Jlekummn no nnHeliHoi anrebpe 1 aHanuTnyeckol reometpum [TeKCT: SNeKTPOHHbIA pecypc] :
y4yebHoe nocobue

/ E. M. Kapuesckuin, M. M. Kapuesckuii. - Kazanb: M3a-8o KasaH. yH-Ta, 2014. - 352 c.
- Pexxnm poctyna: http://libweb.kpfu.ru/ebooks/publicat/978-5-00019-193-4.pdf

JdononHutenbHasa nuteparypa:
1. anusHsk B. E. Teopusa 1 npakTuka no BbIMUCAUTENBHOM MaTeMaTuke [OnekTpoHHbIN pecypc] : y4eb.nocobve
/ B. E. 3anusnsik, . W. lWenaHosckas. - KpacHosipck : Cub. doenep. yH-T, 2012. - 174
c. - Pexum poctyna: http://znanium.com/bookread.php?book=441232

2. l'ynan B. M. Matematuvka v 3aragoyHblii reHeTu4eckuin kog, : moHorpadms / B.M. I'ynan. - 2-e n3g. - M. : PUOP :
NH®DPA-M, 2017. - 288 c.

- Pexum poctyna: http:/znanium.com/bookread2.php?book=883158
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lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[]1B.04.01 lNpoektnBHas reoMeTpus B pacrio3HaBaHum
obpasos

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

HanpaeneHnue nogrotosku: 02.03.01 - MaremaTtuka 1 KOMObOTEPHbBIE HAYKK
Mpodhunb noaroToskmn: Hayka 0 JaHHbIX

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2020

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

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum 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 HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns 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-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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