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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
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IIporpaMmy IUCIMTUTMHEL pa3padoTai(a)(u): DoreHT, K.H. (moueHT) [Tunsaruna O.B. (kadeapa aHammM3a JaHHBIX U TEXHOJOTUI

MPOrpaMMUPOBaHUs, OTIeIeHue (PyHJaMEeHTAIbHOU MH(OPMATUKU U UH(POPMAIIMOHHBIX TEXHOJIOTHI),
Olga.Piniaguina@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH

TIK-4 CriocoOeH CTPOUTh MaTeMaTUUeCKHUe MOJIEII M aHATM3UPOBATh JaHHbIE, 0O0OCHOBBIBATD U

BHIOMPATh pElleHNe B IPUKJIaAHbIX 3aJa4ax

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):

JloJKeH 3HATh:

- OCHOBHBIE MeToABl Data mining, mpuronHsie s paboTsl ¢ IHTepHeT-1TaHHBIMH,
HoKkeH yMeTh:

- paboTaTh B cpezie R ¢ makeramu Data mining,

I[OJDKGH BJIag€Th:

- IPUMEHATH Ha MTPAaKTUKE 3HAHUSA, TIOJIyYeHHblE IPU U3YUEeHUHU Kypca, Ul U3BJIeUeHus, TpaHchopMaluy U
MHTEJUIEKTYaJIbHOTO aHaM3a MIHTepHeT-JaHHBIX.

IIOJI)KCH AEMOHCTPUPOBATDH CIOCOOHOCTh ¥ TOTOBHOCTD:

2. MecTo nucuumuHbl (MoayJas) B ctpykrype OIIOII BO

Hannas aucuurimHa (MoyJib) BKJIoueHa B paszaen "b1.B.08 ductumiunsl (Moaysm)" OCHOBHOW MpodecCHOHATBHON
obpazoBarebHO# rporpammbl 01.04.02 "TIprkiaaHas MateMaTiKa U HH(GOpMaThka (AHAINU3 JaHHBIX U €ro MPUIOKEHHUs)" 1
orHocurcs K yactu OITOIT BO, ¢hopmupyemoii yqacTHUKaM# 00pa30BaTeIbHbIX OTHOIICHHUH.

OcBauBaercs Ha 2 Kypce B 3 ceMecTpe.

3. O6beM qUCHATLIHMHBI (MOYJIsI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacOB, BbIJeJEeHHBIX HA

KOHTaKTHYIO PadoTy 00yJaomuxcsi ¢ npenojaapareJemM (Mo BHAaM y4eOHbIX 3aHATHII) 1 HA CAaMOCTOSATENLHYIO
padoTy odyvaromuxcsi

O6m1ast TPyIOEMKOCTh OUCIATUTMHBI COCTABIISIET 2 3a4eTHHIX (bie) eMUHUI(bI) Ha 72 Jaca(oB).

KonrtaktHas padora - 32 yaca(oB), B TOM YKCJIE JIEKIIUK - 16 yaca(oB), mpakTudeckue 3aHsaTus - 0 yaca(oB), 1a00paTOpHBIE
padoThI - 16 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHOM padoThl - 0 yaca(oB).

CamocrositenbHast padota - 40 yaca(oB).
Kontpons (3auér / 3x3amen) - 0 yaca(oB).

(DopMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIUIUHBL: 3a4€T B 3 CeMeCTpe.
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4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buasl 1 yacel KOHTaKTHOI PadoTHI, Camo-
HX TPYAOEMKOCThb (B yacax) cTod-
N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 60Ta
1. [Tema 1. Data mining 1 Web mining 3 2 0 0 0 0 0 0
2 Tema 2.. QCHOBHLIe MHTepHET-TEXHOIOTUH 1151 3 2 0 0 0 4 0 10
Web mining
3. |Tema 3. Texuonorust R B Web Mining 3 2 0 0 0 4 0 10
4. [Tema 4. Text mining 3 2 0 0 0 4 0 10
5. [Tema 5. Conmasnpable cetu. Social mining 3 2 0 0 0 0 0 0
6. (Tema 6. PexoMeHnaTenbHble CUCTEMBI 3 2 0 0 0 0 0 0
7. (Tema 7. IHTEIUIEKTyaIbHBIE ar€HTHI 3 2 0 0 0 4 0 10
g Tema 8. IIpuHLUMIBL (DYHKIIMOHUPOBAHUSA 3 2 0 0 0 0 0 0
TIOVCKOBBIX CHCTEM
Toro 16 0 0 0 16 0 40

4.2 Coaep:xaHue JUCHUIIMHBI (MOIYJIs1)
Tema 1. Data mining 1 Web mining
WHTe ek Tya bHbIA aHATIU3 IAHHBIX U MHTEJUIEKTYaJIbHbIN aHanm3 VIHTepHeT-1aHHBIX.

3anaun Web mining. Stansl Web mining: mocTaHOBKa 3aJjauH, NOJyYeHUE JAHHBIX, IpeBapuTesbHas 00paboTKa, BHIOOp
METOZIOB, MOZIEIMPOBAHUE, OLIEHKA PE3yJIbTATOB M aHAJIN3 MOJEIIH.

Web structure mining, Web usage mining, Web content mining.
Tema 2. OcHoBHbie IHTepHeT-TeXHOMOrHN A1 Web mining

Ocnoeabie MHTepHET-TexHOMOTMH 111 Web mining. Kiment-cepepras apxurektypa. [Iporokon HTTP - ocHOBHOI#I TpoTOKOIN
ypoBHs npwioxkenuil. CTpyKTypa 3ampoca kimeHTa. CTpykrypa oteeta cepBepa. HTTP-3aronoBku. XML - pacmmpsieMblit
SI3BIK 3aIpOCcOoB. f3bIk HaBuranuu BHyTpu XML-nokymenta (XPath). ®opmar JSON (Java Script Object Notation).

Tema 3. Texnouaorusa R 8 Web Mining

Texnonorust R 8 Web Mining. YcraHoBka u Hactpoiika R u cpemst RStudio. ITakets! mist cBs3u ¢ 6azamu gaHabix: RODBC,
nakets! 111 MySQL, Postgres. ITaker XML. ITaker Jsonlite. [Taker RCurl. ITaker rvest. Web-scraping cTpyKTyprupOBaHHBIX
naaHbX. CpaBHeHHe Bo3MoxHocTel Hapurarmy B HTML-nokymente ¢ momornsio XPath u ¢ momorpio cenektopos. [Iprmvepsr
TIPUJIOKEHU.

Tema 4. Text mining

Text mining. [TakeT tm, OCHOBHBIE OOBEKTHI: KOPITYC CJIOB, MAaTPULbI TEPMHUHOB-I0KYMEHTOB U JOKYMEHTOB-TEPMUHOB.
Web-scraping TekcToB. 3agaun KiacCU(pUKaK JOKYMEHTOB. 3a1a4i KJIacTepU3alui JOKYMEHTOB. AHHOTHPOBaHUE
JOKYMEHTOB. AHAJIN3 TOHAJILHOCTH TeKcToB. [locTpoenne obaka cioB. IIpumMeps! mpuioxeHu .

Tema 5. ConnaabHbie ceTH. Social mining

3ajauy MHTEJUIEKTYaIbHOTO aHAJIM3a JAHHBIX HA OCHOBE MH(OPMAlUK U3 COLMabHBIX ceTeid. [loHsATHe coluanbHOM ceTu u eé
aHaJIM3a. COIMAbHAS CeTh KaK OoJIbIas cucreMa. BupTyanbHas conmanbHas ceth. 3amauun Social Mining - aHanmms
WH(pOPMAIMOHHBIX IOTOKOB, MePCOHUMDUKAIINS TPEIOKEHUN, TOUCK aHOMAJIUH, KOMITBIOTEPHBIX OOTOB ¥ MOIIICHHUKOB.

Tema 6. PekomeHnaaTebHbI€ CHCTEMBI

PekomeHnaresnbHble cUCTEMBL. 3ajaun peKoMeHAaTeIbHbIX cucTeM. Kputepun onenku kadectBa PC - TOYHOCTD, MOKPHITHE,
CKOPOCTb OOyUYEHHUsI, CTerieHb HOBU3HBI. CHUCTEMBI HA OCHOBE CXO/ICTBA TOBapoB. CHCTEMBI Ha OCHOBE CXOJICTBA IIOBEACHUS
norpeduTesnel. AJrOpuTM KoJU1abOpaTUBHOM (pruThbTpaliun. 3a/1aua MOMCKa aCCOITMATUBHBIX MTPABUIL.

Tema 7. UHTeNIeKTyaNbHbIE areHThI
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NurennexkTyanbHble areHThl. CBOWCTBA UHTEIIEKTYaJIbHBIX areHTOB: aBTOHOMHOCTb, COLMaJIbHOE TIOBEJICHNE, PEAaKTUBHOCTD,
AKTHUBHOCTH, Oa30BbIC 3HAHMUSI, YOCKICHUS, TIJIH, JKeJIaHUs, 00513aTeJIbCTBa, HaMepeHHsl. OTKPHIThIE CHCTEMBI:
pacImpsieMocTb/MacITaOMPyeMOCThb, MOOMIIBHOCTB/TIEPEHOCMMOCTh, UHTEPONEPaOeIbHOCTD, JPYKEMOOHOCTb. BUbl areHToB:
pedIeKCUBHBII areHT; areHT, IeiCTBYIOIIMI Ha OCHOBE LIEJIN; areHT, ASUCTBYIONIUIA Ha OCHOBE MOJIE3HOCTH.

Tema 8. IlpuHuHUNbI (PYHKIMOHUP OBAHUS MOUCKOBBIX CHCTEM

OCHOBHBIE XapaKTepUCTUKH MOUCKOBBIX CUCTEM: MOJIHOTA, TOYHOCTb, AKTYaJbHOCTb, CKOPOCTb [TOUCKA, HATJISITHOCTb.
IIpuHnMITEl (PyHKIIMOHMPOBAHUS MOUCKOBBIX cucTeM. ITonckoBeiil nHaekc. ITouckosniil cepsep. [TonckoBbiil Knactep.
[ouckoBblii po6oT. PanxrpoBanue g10KyMeHTOB. ['1106a1bHbIE TOMCKOBBIE cucTeMbl. CTpyKTypa HH(GOPMAIMOHHO
MH(POPMALIMOHHO-TIOUCKOBBIX 3arpocoB. CTparterus noucka uHgopmauuu B IHTepHeTe. SI3bIK MOMCKOBBIX 3alPOCOB.
Crienuanu3rupoBaHHbIe TOUCKOBBIE CUCTEMBI. PaciiiipeHue 3amnpocos.

5. IlepeyeHb y4eOHO-METOUUECKOT0 00€eCIeYeHHA IA CAMOCTOSITEJbHOM PadoThl 00yJalommXcs Mo
JUCHUNINHE (MO/LYJII0)

CamocrositenbHasi paboTa 00yJaloIMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYyKOBOJICTBE IperoiaBaresisi, Ho 0e3
€ro HermocpeAcTBeHHOro yuactust. CamocrosiTenpHas paboTa MoIpasaensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTeNibHast paboTa 00yYaIoIMXCs BKIIOYAET KaK IOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOGHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TAK U MPOPadOTKY TeM (pa3iesioB), OCBANBAEMbIX BO
BpeMsl ayJJUTOPHOM paboThL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl O0YYAIOIIMECS YUTAIOT U KOHCIIEKTUPYIOT yueOHYI0, HAYYHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIMOIHSIOT 3aIaHKsl, HAlIPaBJeHHbIC Ha 3aKpeIUICHUE 3HAHUIA U OTPaOOTKY YMEHUH U HABBIKOB,
TOTOBSITCSI K TEKYIIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO TI0 TUCITUILIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padOThl 00YYAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOGHO-METOMYECKOH JIUTepaTypoil ¥ SJEKTPOHHBIMU 00PAa30BATEIbHBIMK PECypPCaMu, BKIIOYASL:

IMopsnok opraHU3aIuy U OCYLIECTBICHH 00pa30BaTeIbHON AeSATEIbHOCTH 10 00pa30BaTeIbHBIM ITPOrPAMMAM BBICIIIETO
00pa3oBaHus - MporpaMMaM OakajgaBpHara, porpaMMaM CIelUalIiTeTa, TporpaMMaM MarucTpatyphl (yTBEpkKIeH MPUKa3oM
MunucTtepcTBa HayKu U BhIciIero odpasoBaHus Poccuiickoit ®epepatmu ot 6 anpens 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX YYeOHBIX 3aBe/leHniT"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOrO aBTOHOMHOTI'O 00pa30BaTeIbHOTO YUPEKAECHNS BBICIIETO
npopeccroHanbHOrO 00pazoBanus "Kazanckuii (ITpuBomkckuii) heiepaibHbId YHUBEPCUTET"

JlokanpHble HopMaTHBHBIE akThl KazaHckoro (ITpuBosmkckoro) deaepaabHOrO yHUBEpCUTETa

6. ®oH/] OIEHOYHBIX CPEICTB MO JUCIHILINHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB M0 AUCIUIUIMHE (MOJIYJTO) BKIIIOYAET OIIEHOYHBbIE MaTepHAaJIbl, HAIIPABJICHHBIE Ha MTPOBEPKY OCBOCHUS
KOMIIETEHLIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEACTBA TEKYILETo
KOHTPOJISl ¥ OLIEHOYHBIE CPEACTBA MIPOMEKYTOUYHOM aTTECTAIHH.

B ¢oH/ie OLIEHOUHBIX CPEICTB COAEPXKUTCS CiIeaylomiast HHMOpMaIys:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 UCLUILIMHE (MOYJI0);

- KpUTEpHH OLleHNBaHUs1 C(POPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMHUPOBAHHMS OIIEHKH MO JUCHUIUTAHE (MOIYJIO);

- ONMCAHUE MOPSIIKA IPUMEHEHUS U MPOLIEAYPbl OLIEHUBAHMSI JJIs1 KaXJOro OLEHOYHOT'O CPEJICTRa;
- KpUTEpHH OLIEHUBAHUS JJTs1 KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COACPKAHNE OLEHOYHBIX CPEACTB, BKJIIOYada Tpe60BaHI/IH, MPEeAbABIACMBIC K HCﬁCTBHHM o6yqa10uu/1xc;[, AE€MOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [Ipumoxkenun 1 K mporpaMme JUCHUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbl, HEO0X0AUMOM JJIsI 0CBOEHHS U CIUILINHBI (MO XYJIs)

OcBoeHMe TUCITUILIMHBL (MOyJIsl) TIPEoaracT u3y4eHne OCHOBHOM U JOMOIHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOKeT OBITh IOCTYITHA 0OYJAIIUMCS B OHOM U3 JBYX BAPHUAHTOB (JIMOO B OOOKX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY noroBopos ¢
TIPaBOOOIAJATEISIMU;

- B leyaTHOM BuJe - B Hayuno# 6ubnmnoreke um. H.U. Jlo6aueBckoro. OOyyalomuecs noayyaioT yueOHyIo JIMTepaTypy Ha
abOHEMEHTE 110 YMTATEIbCKUM OHMJIeTaM B COOTBETCTBUHM C ITPaBUIaMH MoJb30BaHusl Hay4uHoi 6MOIHoTeKoi.

SAEKTPOHHBH
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DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn NCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOH]T
JOJDKEH OBITh YKOMIIEKTOBAH UMM U3 pacuera He Menee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTEIBbHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Juil, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUIUIMHY.

INepedeHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHUILTAHEL. OH MOAJIEXUT OOHOBJIEHUIO IPH M3MEHEHUH! YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTe MK JEKTPOHHBIX U30aHUI 1 IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii 6ubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBOEHHUS JUCIUIIUHBI (MOTyJIsT)

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

AHa3 MHTepHET-JaHHBIX -
https://teams.microsoft.com/l/team/19%3a5dbbb4b31e0d46b7a06780c92ef85¢e13%40thread.tacv2/conversations ?groupld=44befebc-95¢9

Harnsannas cratuctuka. Mcnons3yem R! (anexkTponHbIi pecypc) - http://ashipunov.info/shipunov/school/books/rbook.pdf
ITonb3oBaTenbckuil uaTepdeiic A R - https://www.rstudio.com/products/RStudio/

9. MeToandecKne yKa3aHHSA VI 00yJaIOMIXCs M0 0CBOEHUIO JUCIUILIAHBI (MOTyJIsT)

Bujg paéor MeToanueckue peKOMeHaliu

JICKIKU JKenarenbHo MMPOBOJAUTD JICKIHMOHHBIC 3aHATUA 110 KYPCY B ayAUTOPHH, 060py)]0BaHHOﬁ MyJ'[I:TPIMe)lPIﬁHbIM
IIPOCKTOPOM U IKPAHOM MJIM KOMIIBIOTEPHOM KJIaCcCe 00JbIION BMEeCTUMOCTH. [10 KypcCy pa3pa60TaHLI
MMpE3CHTAlH, BKIIOYAIOINE KPATKOE OINMMCAHUE Ka)KIlOfI TEMBI. Hpe)lnonaraeTcsi, YTO CTYJACHTHI UCIIOJIb3YIOT UX B
Ka4€CTBE OCHOBbLI WJIA MUY T COOCTBEHHBIE KOHCIIEKTHI HCKHHﬁ.

Peamuzanus IlaHHOﬁ AWUCIHUIUIMHBI IpeAnoJiara€T Kak O4YHylo, Tak 1 JUCTAaHIHMOHHOC CbOpMy O6y‘{eHI/IH.

nabopatopusie | [To Kypcy pa3paboTaHbl 3IeKTPOHHBIE MaTEPUATIbl, KOTOPbIE OOBEIMHEHBI B SIEKTPOHHBIN YUeOHUK
paboTh https://do.kpfu.ru/course/view.php?id=6226. B pamkax mpakTHIecKOn

YacTU Kypca CTYAEHTHI BHITIOJIHSIOT MHANBUIYAIbHbIC 3aJaHHS.

HUcnosnbzyemoe mporpammuoe obecrieuerue: SQL server (nm apyrast CYBI), cpena R, nporpammst 1ist

web-ckpenuHra.

Peanuzanms JaHHON AMCLMIUIMHEL ITpeJoiaraeT Kak O4Hylo, Tak U JUCTAaHIMOHHOE (hOpMY OOYUeHHUSI.

€aMoCTOsI- TTockoJIbKY BpeMeHH, OTBOJUMOTO 11 KOMIBIOTEPHBIX 3aHSATHIA, AOCOTIOTHO HEJOCTATOYHO JIJIS1 BBIIOJTHEHUS
TeJbHas padoTa | 3aaHuil, CTYIEHThl 3aHUMAIOTCSI UX BBHIMOJTHEHHEM TAKKe B PAMKaX CaMOCTOSTENbHOI paboThl. Takum oOpasom,
AyIMTOPHBIE PAKTUYECKUE 3aHATHA [TPeAHA3HAYEHBI, TPEK/IE BCETO, [JIs TOTO YTOOBI CTYAEHTHI 3a/1aBaJIH
BOIPOCHI MTPENOIABATENIO U CAABAJIHN STarbl 3aanust. OcTanbHass paboTa BHIIOIHSIETCS CAMOCTOSATENBHO.
Peanuzanus qaHHOM AUCIMILIMHBI MPEAINOJIAraeT Kak OuHyIo, TaK U JUCTAHIIMOHHOE (pOopMy OOydeHHsI.

3a4er IMozaroToBka K 3a4eTy CriocoOCTBYET 3aKPEIUICHHIO, YIIIYOJIEHHIO 1 0000LIEHUIO 3HAHHH, TIOJTyJaeMbIX, B IIpoLiecce
00yueHus, a TaKke MPUMEHEHHIO NX K PEIIeHHIO MPaKTUIECKHX 3a1a4. [ 0TOBSACh K 3a4eTy, CTyAEHT JIMKBUIUPYET
nmeromyecs NpoOeibl B 3HAHUSX, YIIIyOJIseT, CHCTeMaTH3MPYyeT 1 yIops10unBaeT cBou 3HaHus. Ha 3auere
CTYJIeHT IeMOHCTPHUPYET TO, YTO OH PHOOpeI B Iporiecce 00yYeHHsI 110 KOHKPETHOH yueOHo! nuciumuige. [Tpu
MOATOTOBKE K 3a4€Ty HEOOXOANMO O3HAKOMUTHCS CO CITICKOM BOIIPOCOB K 3a4eTy, TOBTOPHO O3HAKOMUTHCS C
JIEKIIMOHHBIM MaTepUaIOM, CUCTEMATH3UPOBaTh MH(MOPMAIKIO 10 Kypcy. Oco6oe BHUMAHHUE CIIe/LyeT yAEIUTh
pasnenaMm Kypca, U3yU4eHHBIM CaMOCTOSITENIbHO M BHI3BIBABIIIMM HanOOJIbIINE 3aTPy/IHEHHE TTPA TEOPETHIECKOM
M3y4YEeHUN U PEIIeHNH IPAaKTUYECKHX 3a/1ad.

10. ITepeyenb nHG OPMAIMOHHBIX TEXHOJOTHIA, HCIOJIb3yEeMbIX NPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 NPoIecca
Mo TUCHUILIIHE (MOIYJII0), BKJIHYAs NepedeHb NPOrpaMMHOro odecnedeHuss 1 MH( OPMANMOHHBIX CIIPABOYHbIX
cucTeM (IIpH HEOO0XO0JUMOCTH)

IepeyeHb MH(MOPMAIIMOHHBIX TEXHOJIOTUI, UCIIOIb3YEMBbIX IIPU OCYILECTBIEHHMH 00pa30BaTEIbHOIO Mpoliecca IO AUCIUILUINHE
(MomyJ0), BKJTIOYAsI IIepeveHb MPOrpaMMHOro odecrieueHus 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM, ITPEACTABJICH B
IpunoxeHuu 3 K paboyelt nporpaMmMe TUCIUILIMHBL (MO JIst).

11. OnucaHne MaTepuAIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsI OCYIIECTBJIEHH 00Pa30BaTEJLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)
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MaTepI/IEU'[I)HO-TCXHI/I‘-IeCKOC obecrieueHre 06pa30BaTean0ro nmponecca 1no AMCuuIinHe (MO)IYIIIO) BKJIIOYAET B ceOs cilenymomue
KOMIIOHCHTHI:

INomereHyst 47151 CAMOCTOSTENBHOM PabOTHl 00yYaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMATM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYyJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOU TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUEHHs K ceTr "VIHTepHeT" n obecneueHrneM JocTyma
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebhyo cpeny KOV.

YueOHble ayANTOPHH JUIsi KOHTAKTHOM paboTHI ¢ MpenoiaBaTesieM, yKOMILIEKTOBaHHbIE CIIEUAIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJIbS).

KowmrbioTep 1 IprHTEp AJIs paciedaTKy pa3JaTOYHbIX MaTepHasioB.
MynbTMeauiiHas ayAUTOPHUS.
KomrmbioTepHBIit KJtacc.

12. CpeacrBa ajjanTanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalonUXCsi HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,£[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOTHU, 06HCI“IaIOH.[I/IC
BOCIIpUATUE I/IH(bopMaL[I/II/I O6y'~IaIOH_[I/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/laHNe TEKCTOBOW BEPCHU JII0OOr0 HETEKCTOBOI'O KOHTEHTA JUIsl €70 BOZMOXXHOI'O IPeoOpa30BaHus B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE 17151 Pa3IMYHBIX M10JIb30BATEICH;

- CO3JaHMUE€ KOHTCHTA, KOTOprﬁ MOJKHO NPEACTAaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTCPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTA U H306pa)K€HHﬁ 0e3 NOTEPH Ka4veCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00YUaIoIMXCsl BOCIPUHUMATD OJJHY M TY ke MH(OPMAIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUsIMH CJIyXa MOJTy4Yaid HH(POPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHHe MTPOrPaMMHBIX CPEJICTB, 00ECIIEYNBAIOIIMX BO3MOXHOCTb OCBOCHHS HABBIKOB U YMEHHI, (DOPMUPYEMBIX
JVCIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIE BUPTYAJIbHBIX JJA0OPAaTOPHi M CUMYJISILIMOHHBIX TEXHOJIOTHI;

- IpMMEHEHNe JUCTAHIIMOHHBIX 00pa3oBaTeIbHBIX TEXHOJIOIUH A1 Nepefau MHGOPMALMKY, OPraHu3aLy Pa3IndHbIX (hOpM
MHTEPaKTUBHON KOHTAKTHOM paboThl 00Y4YaloLIerocs ¢ MpernojaBaTesieM, B TOM YKcie BeOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU S BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aUMOJEHCTBHSI BCEX YYaCTHUKOB JUCTAHLIHOHHOTO
00y4eHus1, IPOBEeJEHNUs] CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMU U 3aILUTHI BHIIOJIHEHHBIX PaOOT, IPOBEASHNUS TPEHUHIOB,
OpraHM3aLUK KOJUIEKTUBHOMN paboOThI;

- IPUMCHEHUEC JUCTAHIIMOHHBIX O6pa3OBaT€HLHLIX TEXHOJIOTUI UL OpraHnu3atun (I)OpM TEKYHIEro u NIpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYEHUE TIPOJOJIKUTEIBHOCTH CIaui 00YYaloMMCsl MHBAIUIOM WX JIMLOM C OT pAHUYEHHBIMU BO3MOKHOCTSIMHU 310POBbS
¢opm rpome:xyTOUHOI aTTECTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOIKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3aM€Ha, IIPOBOANMOIO B MMCbMEHHOI q)opMe, - He Oostee uem Ha 90 MHHYT;

- IPOJIOJKUTEIFHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popMme, - He
6osiee yeM Ha 20 MUHYT;

- MIPOJOJDKUTENILHOCTY BBICTYIUIEHUsT 00yYaloIIerocsl MpH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

IIporpamma coctapiieHa B coorBeTcTBuM ¢ TpedoBaHussMu PI'OC BO u yueOHbIM 11aHOM 10 HanpasieHuio 01.04.02
"TIpukiagHas MaTeMaTuKa 1 MH(GOpMaTHKa" ¥ MarucTepcKoil mporpamme "AHaJIN3 TaHHBIX U €r0 MPUIOKEHUS "

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B.08 Anaauz unmeprem-0anHvlx

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku: 01.04.02 - IpukianHas MareMaTvka U ”HQOpPMATUKA

ITpoduab NoAroToBKM: AHANN3 JAHHBIX U €r0 NPUIOXKEHUS
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havasa 00yueHust Mo odpa3oBaTesibHON nporpamme: 2021

OcHoBHas JuTepartypa:

1. Apymkuna, H. I'. IHTe1eKTyanbHbIi aHAJIM3 BpEMEeHHBIX psijioB: yueoHoe nocoone / H.I'. Apymkuna, T.B. Adanacbesa,
N.I'. [lepduisera. - Mocksa : Ul POPYM: UHPPA-M, 2012. - 160 c. (Beiciuee odpasoanue). ISBN 978-5-8199-0496-1. -
Tekcr : anexktponnsiit. - URL: https://znanium.com/catalog/product/249314 (gata obparenus: 12.05.2020). - Pexknm nocrymna:
TIO TTOJITINCKE.

2. Kammna, O.A. MuccapoB M.J1. DnekTpoHHBIH Kypc 'AHanu3 qaHHbIX B cpesie R', 2014. - Tekcr : anektponnsii. - URL:
https://edu.kpfu.ru/course/view.php?id=833 (nara o6pamenus: 12.05.2020). - Pexum gocTymna: TOJBKO JIs CTYACHTOB U
corpyaHukoB KOY.

lonoJsHATEILHAS JUTEpPATYypa:

1. Crenanos P. I'. Texnonorus Data Mining: MHTeIUIEKTyaJIbHBIA aHAIU3 JaHHBIX: yuyeOHoe nocodue / P. I'. Ctenanos; Kazan.
roc. yH-T. - Kazans: Kazanckwuii rocygapcrBenssiil yausepeuret, 2009.- 110 c.

2. BapcersiH, A.A. AHaIM3 IaHHBIX U NTporieccoB: yueOHoe nmocodue / A.A. Bapcersn, M.C. KynpusHos, U.W. Xomox -
Cankr-IlerepOypr: BXB-IletepOypr, 2009. - 512 c. - ISBN . - Tekcr : anektpoHHsIil. - URL:
https://znanium.com/catalog/product/350638 (nara obpamenus: 12.05.2020). - Pexxum goctyna: mo noanmcke.

3. Haituteros, [I. M. KoMmbioTepHble TEXHOJIOTMY aHANIM3a JaHHBIX B 9KOHOMeTpHKe: MoHorpadus / .M. Jaiuroeros. - 3-e
W31., uctip. u jio1. - Mocksa : Byzosckuit yueonuk: HULL Mudpa-M, 2013. - XIV, 587 c. (Hayynas kaura). ISBN
978-5-9558-0275-6. - Tekcr : anextpoHHsIi. - URL: https://znanium.com/catalog/product/365692 (nata obparenusi:
12.05.2020). - Pexum gocryna: no NOJKCKE.

4. Asepuenkos, B. 1. Cucrema popmupoBanus 3Hanuil B cpeae MHtepHer: MoHorpagus / B. YI. Asepuenkos, A. B.
3aboneeBa-30T0Ba, FO. M. Kazakos, E. A. JleoHos, C. M. PomuH. - 2-e u3n., crepeotun. - Mocksa : @JIMHTA, 2011. - 181 c.
- ISBN 978-5-9765-1266-5. - Tekcr : anektponHsiid. - URL: https://znanium.com/catalog/product/453908 (nata obpareHus:
12.05.2020). - Pexum goctyna: o NOJIHCKE.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B.08 Anaauz unmeprem-0anHvlx

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku: 01.04.02 - IpukianHas MareMaTvka U ”HQOpPMATUKA

ITpoduab NoAroTOBKM: AHANN3 JAHHBIX U €r0 NPUIOXKEHUS
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havasa 00yueHus1 mo oOpa3oBaTesibHOMN nporpamme: 2021

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.
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