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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 omvcuunnnHebl paspaboTtan(a)(n) BOUEHT, K.H. (poueHT) MuHarnHa O.B. (kadhenpa aHanusa faHHbIX U
nccnenoBaHns onepaumni, otaeneHue oyHaameHTanbHon NHPOPMaTUKN Y MHADOPMALIMOHHBIX TEXHOMNOIIA),
Olga.Piniaguina@kpfu.ru

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

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
MNnK-4 CnocobeH cTpoMTb MaTeMaTMyeckme MOAENM U aHanM3npoBaTh AaHHbIE,
060CHOBBIBATL 1 BbIBUPATh pelleHre B NPUKNALHbIX 3a8adax

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:
- OCHOBHble MeToAabl Data mining, npurogHble ans pabotel ¢ IHTEpHET-LaHHbIMY,

JonxeH ymeTb:
- pabotatb B cpeae R ¢ naketammn Data mining,

JlonxeH BnageTb:

- MPUMEHSTb Ha NpakTVKe 3HaHUS, NOMYYEHHbIE NMPU N3YUYEHUN Kypca, AN U3BNEYEHNS, TpaHCopMaLmm 1
WHTENNeKTyanbHoro aHannsa VIHTepHeT-AaHHbIX.

JlonxeH 0eMOHCTPUPOBaTb CMOCOOHOCTb Y FOTOBHOCTb:

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "61.B.0B.02.01 OucumnamHel (Mogynm)" OCHOBHOW
npogoeccroHanbHon obpasosartenbHoi nporpammel 01.04.02 "MpuknagHas MmateMatuka n uHdopmartmka (AHanma
JaHHbIX N ero NPUNOXeHns)" 1 OTHOCMTCS K AMCLMMMHAM No BblGopy.

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOoeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbix(ble) eamHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 42 yaca(os), B TOM 4ucne nekuun - 14 yaca(os), npaktuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 28 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 30 4yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA ANCLUMIUHBL: 3K3aMeH B 1 cemecTpe.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX Konnm4yecTBa akageMunyeckmx yacos v BugoB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TeMatM4yeckuin niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOBYNIO)
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Buabl n yachbl
KOHTaKTHOM paboThbl,
Paspenbl oucumnnnHbl / MX TPYAO0EMKOCTb CamocTtosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jekunm 3aHATUSA paboTbl
Buabl n yachbl
KOHTaKTHOW paborThbl,
Paspnenbl AucUUNInHbI / UX TPYA0EMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
1.|Tema 1. Data mining n Web mining 1 1 0 0 2
Tema 2. OCHOBHble
2.[Wutepret-texHonorun ons Web 1 1 0 2 4
mining
3.|Tema 3. TexHonorust R 8 Web Mining 1 2 0 8 6
4.|Tema 4. Text mining 1 2 0 8 6
Tema 5. CoumnanbHble cetun. Social
5. mining 1 2 0 2 2
Tema 6. PekomeHgatenbHble
6. CUCTEMBI 1 2 0 2 2
4.2 Coldsye Lk R bHbIE 1 2 0 4 6
TeiteaGnfl ini
Tema 1. A Web minin
ema& cp%ﬂaumo'Hmp%Bangbnov‘cko bIX 1 2 0 2 2
I/IHT Hrglag\}gmkukll\il al-lal'll/l'! rl:l.'al-ll-ll-.ly A AHTen I{T\]Ial'll-.l-l 1A al-lal'l e l/ll-lTDpl-lDT-ﬂa l-ll-.l\(_
3apay mining. 3T1ansl Web mining: nodraHoBka gaaagu, fony4eHye oaHHbIX, NpexgeapuTefibHas ofgmboTka,
BbIOQP [METONOB, MOLENMPOBaHME, OLIEHKA PEBYNbTATOR U aHANN3 MOLEeNw.

Web structure mining, Web usage mining, Web content mining.
Tema 2. OcHoBHble NHTepHeT-TexHonorum ansa Web mining

OcHogHble VHTepHeT-TexHonorun ang Web mining. KnueHT-cepsepHas apxutektypa. lNMpotokon HTTP - ocHOBHO
NPOTOKON YPOBHS Npunoxexuii. CTpykTypa 3anpoca knventa. CTpykTypa oTBeTa cepsepa. HTTP-3aronosku. XML -
pacwmnpsemblin 83bik 3anpocoB. A3bik Hasuraumm BHyTpu XML-nokymeHTa (XPath). ®opmar JSON (Java Script Object
Notation).

Tema 3. TexHonorus R B Web Mining

TexHonorus R 8 Web Mining. YcTtaHoBka 1 HacTpoiika R n cpenbl RStudio. MakeTbl ons cBa3u ¢ 6asamu JaHHbIX:
RODBC, naketbl anga MySQL, Postgres. Maket XML. MNakeT Jsonlite. Maket RCurl. MNakeT rvest. Web-scraping
CTPYKTYPUPOBAHHbIX AaHHbIX. CpaBHEHNE BO3MOXHOCTEN HaBmraumm B HTML-nokymeHTe ¢ nomouwpto XPath n ¢
NMOMOLLbKO CENEKTOPOB. MpuMepbl NPUNOXEHNIA.

Tewma 4. Text mining

Text mining. MakeT tm, 0CHOBHblE 06bEKTHI: KOPMYC CNOB, MATPULLbI TEPMUHOB-L0KYMEHTOB W AOKYMEHTOB-TEPMUHOB.
Web-scraping TekcToB. 3agadn knaccmgumkaumm GOKyMEHTOB. 3afayun knactepmsaunm OKYMEHTOB. AHHOTUPOBaHne
LOKYMEHTOB. AHanv3 TOHanbHOCTK TeKCTOB. MNocTpoeHne obnaka cnos. [puMepbl NPUNOXEHWIA.

Tema 5. CoumanbHble cetu. Social mining

3afayv MHTeNNeKkTyanbHoro aHanvsa AaHHbIX Ha OCHOBE MHAPOpMaLMm U3 coumnanbHbix ceter. MNMoHaTre counanbHo
cetu n eé aHanm3a. coumanbHas ceTb Kak 6onbwas cuctema. BuptyanbHas coumanbHas cetb. 3agauu Social Mining -
aHanM3 MHPOPMALMOHHBIX MOTOKOB, MEPCOHUMUKALMS NPELNOXEHUIA, MONCK aHOMaMWA, KOMNbIOTEPHbBIX HOTOB 1
MOLIEHHWNKOB.

Tema 6. PekomeHpaTenbHble CUCTEMbI

PekomeHpaTenbHble cuctembl. 3agayn pekomeHaartenbHbix cuctem. Kputepum oueHkn kavectsa PC - TOYHOCTb,
MOKPbITWE, CKOPOCTb 0BYy4YEHWS, CTENEHb HOBU3HBI. CCTEMbI HA OCHOBE CXOACTBA TOBAPOB. CUCTEMbI HA OCHOBE
CX0[LCcTBa NoBeaeHns noTpebuteneii. Anroput™ konnabopaTtnBHON ounbTpaumm. 3anada novmcka acCoumnaTuBHbIX
npaswn.

Tema 7. UHTennekTyanbHble areHTbl

CtpaHnua 4 13 9.
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WHTennekTyanbHble areHTol. CBOMCTBA MHTENNEKTyaNlbHbIX areHTOB: aBTOHOMHOCTb, COLMaNbHOE NoBeLeHME,
PeakTVBHOCTb, aKTWBHOCTb, 6a30Bble 3HAHUS, yOexXaeHus, Lenu, XenaHus, 06si3atenbctea, HamepeHus. OTKpbITbie
CMCTEMbI: pacluMpsieMocTb/MaclTabupyemMocTb, MOBUIbHOCTE/MEPEHOCMMOCTb, MHTEPONepabenbHOCTb,
IOpYXentobHOCTb. Brapbl areHToB: pedpNeKCUBHbIV areHT; areHT, AencTByoWwui Ha OCHOBE LIeNW; areHT, eNCTBYOWMA Ha
OCHOBE MONE3HOCTU.

Tema 8. MpuHUMNBI PYHKLLMOHUPOBAHUSA MOUCKOBbIX CUCTEM

OCHOBHbIE XapakTepUCTVKI NMOUCKOBBLIX CUCTEM: MOMHOTA, TOYHOCTb, aKTyanbHOCTb, CKOPOCTb MOMCKa, HarnsAHOCTb.
MpYHLMMBI OYHKLMOHUPOBaHIWS MOUCKOBLIX cucTeM. MNMounckoBbln uHaekc. MNouckoBblii cepsep. MouckoBbli knacTep.
MounckoBbli poboT. PaHxrpoBaHne NOKyMEHTOB. ['nobanbHele MOMCKOBbIE cucTeMbl. CTPyKTypa MHGPOPMaLMOHHO
VHCPOPMaLMOHHO-NMOUCKOBLIX 3anpocoB. CTpaTerns noucka nHgpopmaumm B VIHTepHeTe. $3bik NOMCKOBbIX 3arnpOCOoB.
CneuvannsmpoBaHHble NoncKoBbIe CUCTEMbI. PaclumpeHue 3anpocos.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa o0y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayOVUTOPHbIX 3aHATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTOENbHbIX TEM (pasnenos) AUCLUUMNANHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl 0bydatowmecs YATaroT 1
KOHCMEKTUPYIOT y4ebHYI0, Hay4yHYIo 1 CMPaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWUIA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, FOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUMUMIMHE.

OpraHunsauusi caMocTosTenbHol paboTbl 0ByHaroWMXCs PErnaMmeHTUPyeTCs HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKOYAS:

Mopsinok opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NesTenbHOCTM No 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creuvaniTerta, nporpamMmam MarmctTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasosaHus u Hayku Poccuiickoin Pepepaunm ot 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtenbHoro yupexaeHuns "KasaHckuin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBmna BHyTPEHHErO pacnopsaka oefepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeX AeH s
BbICLIEr0 NpocheccmoHansHoro obpasosarus "KasaHckuii (Mpuonxckuii) doeaepanbHblii yHuBeEpCMTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpepncTts no pucuvninHe (MO,I:I,yﬂIO)

DOHL OLIEHOYHbIX CPEACTB MO AUCUMNANHE (MOAYMIO) BKIOYAET OLEHOYHbIE MaTEPUanbl, HaNPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOUHbIE
CpeLcTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas uHpopMaums:

- COOTBETCTBME KOMNETEHLUIA NNAHUPYEMBIM pe3dynbTatamM 06y4eHUs No JUCLUMNANHE (MOLYNIo);

- KPUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPWMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBava, npegbsasnsaemMble K OEenCcTBUAM 06y‘-laIOLIJ,I/IXCSI,
OEMOHCTPUpPyeEMbIM pe3ynibTataM, 3adaHns pas3/indHbIX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. NepeyeHb nuTepaTypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLUMN/IMHBI (MOAYNS)

OcBoeHve gucumnnnnHbl (Mooyns) npegnonaraeT N3y4eHne OCHOBHOWM W OOMONHUTENbHOW y4ebHo nuTepaTtypsbl.
Nutepatypa MoxeT 6biTb JOCTYMHA 06y4aloWMMCst B OOHOM M3 ABYX BapuaHToB (MMbo B 060UX N3 HIUX):

- B 9NIEKTPOHHOM BUIE - YEPE3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnagatensmu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. lobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum buneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6nbnnoTekoi.
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ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

The Comprehensive R Archive Network - https://cran.gis-lab.info/index.html
The R Project for Statistical Computing - https://www.r-project.org/

AHanM3 NHTEPHET-AaHHbIX -
https://teams.microsoft.com/l/team/19%3add61608ccd4f4abe823b58490ed2a39d%40thread.tacv2/conversations ?groupld=216¢

HarnagHas ctatuctuka. Vicnonbayem R! (anekTpoHHbI pecypc) - http://ashipunov.info/shipunov/school/books/rbook.pdf
Monb3oBartenbckuii MHTEPQoeic ans R - hitps://www.rstudio.com/products/RStudio/
CtpaHuua kypca Ha cante KOK - http://kek.kpfu.ru/EOS/DM/index.html

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHUIO AUCLUM/IMHBI (MOAYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHpaumm

nekumu XenaTtenbHO NPOBOAMTL NEKLUMOHHbIE 3aHATUS MO KYpPCY B ayamMTopun, 060pyLoBaHHOM
MYNbTUMELUIAHBIM MPOEKTOPOM M 3KPAHOM U KOMMbIOTEPHOM Knacce 6onbloi BMecTuMocTy. Mo
Kypcy paspaboTaHbl Tpe3eHTaumu, BKIYaWMe KpaTtkoe onucanme Kkax.aon temsl. Mpennonaraetcs,
YTO CTYLEHTbl UCMOMb3YIOT NX B KAYECTBE OCHOBbI UMM NUWYT COBCTBEHHBIE KOHCMEKThI NEKLIIA.
Pganmsauvm LAHHOW OUCUMMNAMHBI NPeanonaraeT Kak O4YHyH, Tak 1 OUCTAHLMOHHOE hopMy
06yyeHus.

nabopatopHble| o kypcy paspaboTaHbl 3NEKTPOHHbLIE MAaTepUanbl, KOTOpble 06 beANHEHbI B 3NIEKTPOHHBIN y4ebHUK Ha
paboThbl cavte Kkadbepbl aHanM3a faHHbIX U UCCNeaoBaHus onepaunii no agpecy

http://kek/ksu.ru/EOS/WM/index.html. B pamkax npakTnyeckon

4acTu Kypca CTyAeHTbl BbINOMHSAIOT NHANBUOYaNbHbIE 3a0aHNS.

Wcnonbayemoe nporpamMmHoe obecnedenne: SQL server (unn gpyrasa CYBL), cpena R, nporpammbl

ona web-ckpennuHra.

Peanvnsauus gaHHON gucumnanHbl NpeanonaraeTt Kak O4HYo, Tak U AUCTaHUMOHHOE hopMy

0by4eHus.

camocTosi- | Mockonbky BpeMeHU, OTBOAMMOro 4/1s KOMMbIOTEPHBIX 3aHATU, aBCONOTHO HeJOCTaToYHO ANs
TenbHas BbIMOMIHEHNS 3a0aHWIA, CTYAEHTb 3aHMMAIOTCA VX BbINOMHEHEM TakXe B paMKax CaMOCTOSATENIbHOM
paboTa paboTbl. Takum 06pa3oMm, ayaUTOPHbIE NMPaKTUHECKME 3aHATUS NMpeaHa3HavYeHbl, Mpexae Bcero, ans

TOro 4ytobbl CTyAEHTLI 3a4aBany BoONpock NpenojasaTtento U coasanu atansl 3agaHus. OctanbHas

paboTa BbiNONHAETCS CaMOCTOATENBHO.

Pganmsaum JAHHOM OMCUMNAMHBI NpeanonaraeT Kak 04Hylo, Tak ¥ AUCTaHUMOHHOE hopMy

06y4eHus.

aK3ameH MoaroToBka K aK3aMeHy CrnocoOCTBYyeT 3aKpenneHunto, yrnybneHmnio n 0600LWeHNI0 3HaHNIA,
nony4aeMbix, B NpoLiecce oby4yeHmnsl, a TakxXe NPUMEHEHMIO X K PeLIeHNI0 NPaKTUYecKnx 3anad.
oTOBSACH K 9K3aMeHy, CTyAeHT NMKBUANPYeT nMetolumecs npobenbl B 3HaHUSIX, yrnyonser,
cUCTEMaTU3NPYET U YNopsiIoYNBaET CBOU 3HaHNSA. Ha ak3aMeHe CTydeHT OeMOHCTPUPYeT TO, YTO OH
npuobpen B npoLecce 0by4yeHnst No KOHKPETHOW y4ebHo aucumunnmHe. MNpu Noarotoeke K ak3ameHy
Heobxo Mo

MOBTOPHO 03HAKOMUTLCS C NEKLMOHHBIM MaTepManom, CMCTeMaTU3npoBaTh MHPOPMALIMIO MO KypcCy.
Oco6oe BHUMaHVe cnenyeT yaenuTb pasaenam Kypca, M3y4eHHbIM CaMOCTOSTENIbHO U Bbi3biBaBLINM
Hanbonblune 3aTpyaHEHNE NPU TEOPETUYECKOM N3YYEeHNN U pelleHn NpakTUYeckux sanay.
Peanusauusa naHHoi gucumnauHbl NpeanonaraeT Kak 04Hylo, Tak U AUCTaHUMOHHOE doopMy
o0by4eHus.
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

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

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbloTep 1 npuHTEp AN pacneyatku pa3aaToyHbix MaTepranos.

MynbTumeguitHas ayoutopums.

KomnbloTepHbIi knacc.

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

Mpw HeobxoomMMocTy B 0Bpa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapl 1 TeXHonorum, obneryarowme
BOCMpUSTE NHpopMaLIMK 0By4YatoWMMUCs MHBAIMAAMY U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300P0BbS:

- co3aaHne TEKCTOBOW BepCumn nto6oro HETEKCTOBOIO KOHTEHTA [/l ero BO3MOXHOIro HpeOGDaBOBaHVIﬂ B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONS pasnunyHbIX NoNb30BaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUst KOHTEHTOM C KnaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnaMmu cnyxa nony4anm MHOPMaLNIO BU3yanbHO, C HAPYLIEHUSAMU 3PEHUS -
ayananbHO;

- MPVIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecneyMBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUMMNMHON, 3a CHET aNlbTePHATMBHbBIX CMNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ONCTaHUMOHHbIX 0B6pas3oBaTenbHbIX TEXHONOMI NS nepefadn MHOPMaLUK, opraHn3aumnn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obyyatolerocs ¢ npenoaasartenem, B TOM Yucne Be6UHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX TEKLMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOIo 0by4yeHus, NpoBeIeHNs CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamy 1 3aWuTbl BbINONHEHHbIX paboT,
NpPoBeIeHNs TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOWM paboThbl;

- NPYMEHEHNe ONCTaHUMOHHbBIX 06pa3oBaTenbHbIX TEXHONOIWIA ONsi OpraHmM3aummn GOOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYEHMe NPOOONXUTENbHOCTY caaym oby4atollMcst UHBANUAOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NMPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

- NPOOMXNTENbHOCTU cAa4m 3a4éta Uim sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4yeM Ha 90 MUHYT;
- NPOOONXMUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowerocs npu 3awmnte KypcoBoi paboTbl - He 6onee 4eM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm @rOC BO n yyebHbiM nnaHom no HanpasneHuto 01.04.02
"MpuknagHas Matematuka v nHopMaTnka" n MarucTepckom nporpamme "AHanna gaHHbIX U ero NpunoXeHns".

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 7 ns 9. Bl YHH

AR 5 AN LM O



Mporpamma ancumnnuHbl "AHanua nHtepHeT-gaHHbixX"; 01.04.02 "MpuknanHas matemaTuka n nHgopmartuka'.

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.02.01 AHann3 nHTepHeT-gaHHbIX

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka

Mpodpunb NOAroTOBKM: AHANN3 OAHHBIX U €ro NPUAOXEHNS
KBanvdprkaums BbINyCKHMKA: MArmcTp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. ApywkuHa, H. I'. IHTennekTyanbHbIn aHann3 BpeMeHHbIX psaoB: y4ebHoe nocobue / H.IM. ApywkurHa, T.B.
AdpaHacbesa, W.I'. Mepgunbesa. - Mocksa : O POPYM: UHDPA-M, 2012. - 160 c. (Bbicwee obpasosaHue). ISBN
978-5-8199-0496-1. - TekcT : anekTpoHHbIiA. - URL: https://znanium.com/catalog/product/249314 (nata obpalieHus:
12.05.2020). - Pexwum goctyna: no nognmcke.

2. KawwnnHa, O.A. Muccapos M. 1. OnekTpoHHbI kKypc 'AHann3 gaHHbix B cpefe R', 2014. - TekcTt : anekTpoHHbii. - URL:
https://edu.kpfu.ru/course/view.php?id=833 (nata obpalweHus: 12.05.2020). - Pexxum poctyna: ToNbKo A1l CTYLEHTOB U
COTpynHUKoB KODY.

JononHutenbHasa nuTteparypa:

1. CtenaHos P. . TexHonorus Data Mining: uHTennekTyanbHbIn aHanM3 gaHHbix: yuebHoe nocobue / P. . CtenaHoB;
KasaH. roc. yH-T. - KasaHb: KasaHckuii rocygapcteeHHbIn yHmusepcuteT, 2009.- 110 c.

2. bapcersH, A.A. AHanus faHHbIX 1 npoueccos: yyebHoe nocobue / A.A. BapcersiH, M.C. KynpusiHos, N.W. Xonog -
CankT-MNeTepbypr: BXB-Metepbypr, 2009. - 512 ¢. - ISBN . - TekcT : anekTpoHHbIA. - URL:
https://znanium.com/catalog/product/350638 (nata obpaieHns: 12.05.2020). - Pexum gocTyna: no noanmcke.

3. Danntberos, . M. KomnbloTepHble TEXHONOMMM aHann3a AaHHbIX B 9KOHOMeTpuKe: MoHorpadpus / O.M. Oaiuntberos.
- 3-e n3p., ucnp. n gon. - Mockea : Bysosckuit yuebHuk: HAL NHdppa-M, 2013. - XIV, 587 c. (HayyHas kHura). ISBN
978-5-9558-0275-6. - TekcT : anekTpoHHbIi. - URL: hitps://znanium.com/catalog/product/365692 (nara obpaweHns:
12.05.2020). - Pexwum goctyna: no nognmcke.

4. AsepyeHkos, B. V. Cuctema popmmpoBaHus 3HaHui B cpede ViHtepHeT: moHorpadpms / B. U. ABepyeHkos, A. B.
3aboneesa-30T1oBa, 0. M. Kazakos, E. A. JleoHos, C. M. PowwH. - 2-e naga., ctepeotun. - Mockea : ®JIMHTA, 2011. -
181 c. - ISBN 978-5-9765-1266-5. - TekcT : anekTpoHHbIn. - URL: https://znanium.com/catalog/product/453908 (nata
obpaileHns: 12.05.2020). - Pexum pocTyna: no noanmcke.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.02.01 AHann3 nHTepHeT-gaHHbIX

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

Hanpasnenne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodpomnb noaroTosku: AHanM3 AaHHbIX U ero NPUNOXeHUs

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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.

CtpaHnua 9 13 9.




