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1 BBEQEHWUE K PABOYEN NMPOrPAMME OUCLUMNIUHBI

1.1 Uenb gucumnnuHbl: ChopmmpoBaTb KoMneTeHumn obyyaroweroca B obnactu cbopa, obpaboTku, noncka
MHOpPMaUMM  COrfacHO MOCTABMEHHOW 3adayu, MOATOTOBKM MWCXOOHbIX AaHHbIX Afs aHanmMsa B PYY4HOM W
aBTOMaTU4YEeCKOM pexumax, aHanmsa nony4eHHbIX pe3ynbTaTos.

1.2 3agayun OUCUMUNNVHDI:

* HAY4YUTb OCYLLECTBMSATb MOUCK MCXOAHbIX AAHHbIX AN peLleHns NocTaBNeHHoM NpodeccnoHanbHoOM 3agaqdu;

* HAY4YNTb MPOBOAUTL NEPBOHAYaNbHY NOArOTOBKY AAHHbIX K aHanuM3y;

* MO3HAKOMUTb C NPUKNaAHbIM MaTEMATUYECKUM UHCTPYMEHTapueM CTaTUCTUKM;

* HayunTb paboTaTb B COCTaBe MHOrONpPOMUbHLIX KOMaHA, 3aHMMAalOLIMXCS CO34aHMEM CIIOXKHbIX aHanM3oMm
NaHHbIX.

1.3 Tpe6oBaHusa kK NnpeABapuUTEeNbLHON NOAroToBKE oby4atrollerocs:

MpenBapuTenbHas NOAroTOBKa NpearnonaraeT cosfaqHue 0CHOBbLI ANs DOPMUPOBaAHUS KOMMNETEHLMI, YKasaHHbIX
B M. 2, NPU U3y4eHUM OUCUUNIIUH:

Lindposble TexHoNorun B n3gaTenbckoM gene
Crtpatervs u Taktuka ynpasneHus nsgatensCcTsoMm

2 KOMMETEHUUN OBYYAIOLLErOCs, ®OPMUPYEMbIE B PE3YJIbTATE OCBOEHUA OUCLUMININHDbI

MK-4: CnocobeH opraHM3oBbIBaTb U NoAaepxuBaTb 06paTHY O CBA3b C ayAUTOPMEN U KOHTPareHTamu B
npodheccuoHanbHOM cpeae

3HaTb: TepMuHbI, KaTeropuu, MeTOoAbl W anropuTMbl, OTHOCSILUMECS K BOCMPUATUIO, aHanusy, npeobpasoBaHuio,
0606LLeHMI0 MHOpMALMK C UCMONb30BaHNEM NPOrpaMMHbIX CPEeACTB
YmeTb: OcyllecTBNsATe aHanm3, 0b6obLieHne n oopmneHne pesynbTaToB NPOBEAEHHbIX UCCIe[0BaHUI

Bnagetb: HaBblkamMu MOCTPOEHUS WHGOPMALMOHHLIX Mogenen o6BbEeKToB, MPOLEeCCOB, CUTyauuMi C  Uenbio
COBEPLUEHCTBOBAHWUA MapKETUHIOBOWM NOMUTUKM U3[aTenbcTa

3 PE3YIIbTATbI OBYYEHUA MO ANCUUIMIIUHE

— |KoHTakT

9: Hasi

o

5 @ |pabota WHHoBaL.

HanmeHoBaHWe 1 cogepxaHue pa3gernos, QZ CP hopMbl
TEM U y4eOHbIX 3aHATUI 5 o (4achl) .

o8 J1a6. 3aHATUN

g (4achb)

Paspgpen 1. WHTennekTyanbHblA aHanu3
[aHHbIX — OCHOBHbIE MOHATUS.

Tema 1. Data Mining. 3agaun Data Mining.
Knaccudukaumsa sagad Data Mining.
JlabopaTopHas pabota 1. PelweHue 3apay
Knaccudukaumm n perpeccuu. 4 12 AC
JlabopaTopHas pabota 2. PelieHue 3apay
nomcka accoumaTuBHbIX NpaBun U 3agad
KracTepusauuu. 2
Tema 2. lMpaktnyeckoe npumeHeHne Data
Mining. WHTepHeT-TexHonormn. Toproens.
TenekoMmmyHuKaumu. MpombiwneHHoe
nponssoacteo. MeguumHa.  BaHkoBckoe
peno. CtpaxoBon ©uaHec. [pyrne obnactu
NPVYMEHEHMS.

JlabopaTopHasa pabota 3. NpumeHenne Data
Mining B aHann3e CcTaTMCTUYECKUX OAHHbIX.




Paspgen 2. Buabl aHann3a gaHHbIX.

Tema 3. BusyanbHbld aHanu3 [AaHHbIX —
Visual Mining. BebinonHeHne Bu3yanbHOro
aHanu3a [aHHbIX. XapaKTepucTukn cpeacTs
BM3yanus3aumn. MeTogbl  Bu3yanusauuu.
MeToabl reomMeTpuyecknux npeobpasoBaHnii.
OTobpaxeHne VKOHOK. MeToap!,
OPUEHTUPOBAHHbIE Ha NMKcensol.
Nepapxunyeckne obpasbl.

JlabopaTtopHaa paboTta 4. Wcnonb3oBaHue
pasnuyHbIX MEeToAOB BM3yarnbHOro aHanu3aa
OaHHbIX B pelleHMnM 3agad  obpaboTkm
OaHHbIX.

Tema 4. AHann3 TeKCToBOW MHpopMauum —
Text Mining. W3BneyeHne  KOYEBbIX
noHaTMm wmu3  Tekcta.  Knaccudwmkaums
TEKCTOBbIX OOKYMEHTOB. MeToapl
KnactepusaumMm  TEKCTOBbIX  [JOKYMEHTOB.
CpencTea aHanu3a TEKCTOBOW MHGOpMaLnu.
JlabopaTtopHas pabota 5. PeweHue 3apay
aHarnm3a TeKCTOB.

Tema 5. PacnpeneneHHbln aHanna gaHHbIX.
Cucrembl MOBUIbHbIX areHToB.
Mcnonb3oBaHMe MOOWIbHBIX areHToB Ans
aHanuMsa AaHHbIX.

JlabopaTopHas paboTta 6. PelweHue 3apay
aHanusa pacnpegeneHHbiX AaHHbIX.

Pasgen 3. HcTpymeHThl Data Mining.

Tema 6. Wpesa Data Mining B peanbHOM
BpemMeHn. PekomeHOaTenbHble  MalluWHbI.
MHcTpymeHTel Data Mining B peanbHOM
BPEMEHN.

JlabopaTtopHaa pabota 7. MogenupoBaHue
aHanun3a AaHHbIX B peanbHOM BPEMEHMU.

14

12

AC

12

12

AC

Tema 7. ABTOMatusaumsi BbINOMNHEHUS
Ou3Hec -npoueccoB. AHanM3 MNPOLECCOB.
MeTtogbl Process Mining. Bubnuoteka
anroputmMoB Process Mining — ProM.
JlabopaTtopHaa pabota 8. PelwweHne 3agad
aHannsa Gn3Hec-NpoLLEeccoB.

WUtoro B cemecTpe (Ha kypce anst 3A0)

KoHcynbTaumm 1 npomexxyTodHast
artectauus (3ader)

14

16

88

0,25

Bcero koHTakTHasa pa6orta u CP no
AucuMNIuHe

16,25

88

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eGHbIM MaHoM He NPpegyCcMOTPEHO

5. ®OH[, OLLEHO4YHbIX CPEACTB AN NPOBEQEHUA NPOMEXYTOYHOW ATTECTALMU
5.1 OnucaHune nokasartenein, KoMTepUEB U CUCTEMbI OLLEHUBAHUA pPe3ynbLTaToB 06yyeHus

5.1.1 NokasaTtenn oueHUBaHUA

Kop, HanmeHoBaHMe OLEeHOYHOro
lMokasaTenu oueHMBaHWS pe3ynbTaTtoB oby4yeHus
KOMMNEeTeHLnN cpeacTtea
HasbiBaeT oOCHOBHble opmbl U MeToabl cbopa, o06paboTku
WHopMaLnW.
Mcnonb3yeT 0CHOBHbIE KOMMbIOTEPHbIE NPOrpaMMbl, peLlatLwme 3agadum
o . Bonpockl ansa YCTHOro

cTatuctnyeckon o6paboTkM  OaHHbIX; OcywecTBnseT Bblbop U coBecenoBaHus

MK-4 NPUMeHSIeT MeToAbl CTaTUCTU4YecKo obpaboTkum npu nNpoBedeHuU B y

OOCTYMHbIX dopmax Hay4HbIX nccrnegosaHuin B chepe
npodeccuoHanbHoOM OeATENbHOCTY.

Wcnonb3yeT MeTodbl U anropuTMbl aHanuMsa M OLEHKM MpoLeccoB B
npogeccuoHansLHon cgepe.

MpakTnuko- opneHTUpoBaHHOE
3agaHve.




5.1.2 Cuctema u KpuTepum oLeHMBaHUA

Kputepuu oueHnBaH1s COPMUPOBAHHOCTM KOMMETEHLMIA

LLikana oueHmBaHm4a
YcTHoe cobecenoBaHne MucbmeHHas paboTta

O6yvatowwmiics TBEPAO 3HaeT
NnporpamMmmHbIA MaTepuarn, rpaMmoTHO M Mo
CyLLeCTBY u3naraeT ero, He p[onyckaet
CYLLIECTBEHHbLIX HETOMHOCTEW B OTBETE Ha
BOMPOCHI, CNOCOBEH NpaBUNbHO NPUMEHUTL
3auyTeHo OCHOBHble MeTOAbl U WHCTPYMEHTbI MNpu
peleHnn npakTUYeckux 3agad, Bnageet
HeOoBXO4MMbLIMM HaBblkaMn U NPUEMaMn nx
BbIMOSTHEHUA.

YynTbiBaloTCA Oannbl, HakonneHHble B
TeyeHue cemecTpa.

ObOyvalowmnca He  MOXET  U3MOXUTb
3HaYUTENbHON yacTu nporpammMHOro
maTtepuana, AOnyckaeT CyLeCTBEeHHble
owunbkn,  gonyckaeT  HETOYHOCTM B
dopmynmpoBkax W AokasaTenbcrBax,
He 3ayteHo HapyLleHuns B nocnegoBaTensHOCTH
N3NOXEHUs MpOorpaMMHOro  Martepuana;
HeyBepeHHo, ¢ 6onbLIMMK 3aTpyAHEHUAMN
BbINOMHAET NpakTU4eckne 3agaHus.

He yuuTbiBaloTCA 6annbl, HaKoMneHHbIe B
TeyeHue cemecTpa.

5.2 TunoBble KOHTPOJNbHbIE 3aA4aHUA UNKN UHbIe MaTepuanbl, Heo6xoaUMbIe ANSA OLeHKN 3HaHUN, Y MEeHUHN,
HaBbIKOB U (UNK) oNbiTa AeATENbHOCTU
5.2.1 NMepeyeHb KOHTPOJNbHbIX BOMPOCOB

Ne n/n | dopmMynMpoBKM BONPOCOB

Kypc 2

cTatucTnyeckoro aHanusa. lNpvBeguTte npuMepbl NCNONb30BaHUS pasnnyHbIX OpM.

MpuBeauTe Hanbonee pacnpocTpaHeHHble (PopMbl NpeAcTaBNeHNa NCXOAHbIX aHHbIX 411 MHOrOMEPHOro

OcobeHHOCTU paboTbl ¢ MHOrOMEPHbLIM NMPU3HAKOBbLIM NPOCTPaHCTBOM.

Buabl 3aBucumocTen, ncecnegyembix B MHOroMmepHOM CTaTUCTUYECKOM aHanmse.

OcHOBHbIe aTanbl MHOIroMepHOro CTatuctTu4eckoro aHanmaa.

Uuncnosble XxapakTepuCTMKN 3aKoHa pacnpegeneHns MHOroMepHou cnyv4amHOn BENMUYUHbI.

o Al |W|IN

OCHOBHbIe NoKasaTenn TECHOTbI CBA3M MEXAY KaTeropusmpoBaHHbIMU nepemeHHbiMU. KoaddnuneHT Kpamepa.

~

CBA3MN.

OCHOBHbI€ Noka3aTenu TeCHOTbl CBSA3U MeXay KaTeropm3mpoBaHHbIMU NepemMeHHbIMN. WHdopmaunoHHasa mepa

8 lMpoBepka B3aUMHON HE3aBUCUMOCTU nepemeHHbIX. Kputepuin MaHTena-XeHsens.

9 Onucatb CyTb arnomMepaTtnBHbIX METOOOB MHOTOMEpPHOro aHanmaa. MpuBecTu Npumepsl chepbl UX NPUMEHEHUS.

10 MpuBeanTe 0006LLEHHYIO XapaKTEPUCTUKY METOLOB KINaCTepHOro aHanmaa.

11 OxapakTepusyinTe 3agaun, peaemble C NOMOLLbI0 MeToAa rMaBHbIX KOMIMOHEHT.

12 Kak uHTepnpeTupyoTcs pesynbTaThl KOMMIOHEHTHOMO aHanMaa?

13 OnuwmnTe 0OCHOBHbIE METOAMKN ¢hakTOpHOro aHanuaa.

14 OnuwmnTe anropMTM BbldeneHns MaTpuubl akToOpHbIX HArpys3ok.

15 BbinonHeHne aHanusa gaHHbIX B pearnbHOM BPEMEHN.

5.2.2 TunoBble TeCTOBbIE 3a4aHuA
He npeaycMoTpeHb!.



5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIEe 3afaHUA (3apayun, Kenchbl)

1. ViccnepoBaTtb NUHENHYIO 3aBUCMMOCTb MEXAY KONNYECTBEHHBIMW NepeMeHHbIMM C MOMOLLIbIO aBTOMaTNy eCKon
nowarosow perpeccun B nakete STATGRAPHICS.

- BbibpaTb okOH4YaTemNbHYO Mogenb METOAOM Cenekuuu Bnepes.

- BbInonHnTb AMCNEepCnOHHbIN aHanu3 BbiIGpaHHOW MOAENN pPerpeccuu.

- 3anucaTtb HangeHHoe ypaBHEHWE perpeccum.

- Cpenatb BbIBO/ O €ro afgekBaTHOCTM U MHAOPMAaLIMOHHON CNOCOBHOCTMU.

2. MocTponTb AepeBO pelleHMin 1 NPOoAYKUMOHHbIE Npasuna Ans nNporHosvpoBaHns pesynstatoB B Deductor.
YKa3aTb BKNnag Npu3HaKoB B pa3geneHne MHOXECTB OO bEKTOB.

C nomouwbto Bu3yanusatopa «lpasunay» npeacraBuTb CNMCOK NpaBui Ans BCeX NIMCTbEB KOHeYHoro gepesa. C
NMoMoLLbI Bu3yanusatopa «3Ha4yMMOCTb aTtpubyToOB» OLEHUTb 3HAYMMOCTb Npu3HakoB. C MOMOLbLIO BM3yanusaTtopa
«Tabnuua conpsXeHHOCTU» OLLEeHNTb Ka4yecTBO KnaccuduKaumm faHHbIX.

3. BbINONHWTL NOMCK accoumMaTUBHbLIX NPaBWI Ha NpUMepe AaHHbIX O Npogaxax KOHAUTEPCKUX TOBAPOB C Lienbio
NPUMEeHeHNs pe3ynbTaToB ANA CTUMYNMpoBaHWS npogdax. Mcnonb3oBatb Bu3yanuaatopbl «llonynspHele Habopbly,
«Mpasuna», «depeso npasun», «41o ecnu». Nponssectn aHanMs NpeanoyTeHNN.

5.3 MeToauyeckne matepuanbl, onpegensiowme npoueaypbl OLeHUBaHUA 3HaHUW, yMEeHUI, BnaaeHU (HaBbIKOB
1 (MNK) NpaKTMYECKOro onbiTa AeATENbHOCTH)
5.3.1 YcnoBus gonycka o6y4aroLerocs K npomMeXxyTouyHOW aTrecTaumm u nopsiaok NMUKBUAALUN akageMnyeckomn

3aA40J1XKeHHOCTU

lMpoBegeHne MPOMEXYTOYHOW aTTecTauny pernaMmeHTMpoBaHO foKarnbHbIM HOpMaTMBHbIM akTom CIGIYMNTA
«[NonoxeHne 0 NPOBEeAEHMM TEKYLLLEro KOHTPONS YCNeBaeMoCTM U NPOMEXYTOYHON aTTecTauumn obyvaroLumxcsa»

5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHON aTTecTauMu No AucunnaHe

YcTHas +

NncbmeHHas

KomnbtoTepHoe TecTupoBaHue

5.3.3 Ocob6eHHOCTN NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCLUNIINHE

B TeueHne cemecTpa BbINOMHAETCA KOHTpONbHas paboTa.
Mpu npoBegeHun 3ayeTa Bpems, OTBOAMMOE Ha MOATOTOBKY K OTBETY, cocTaBnsieT He Gonee 40 muH. [ns
BbINOMHEHNS NpaKTU4ecKoro 3agaHns obyvarolemy npegocrTasnseTca Heobxoanmas crnpaBoyHas MHdopmaums, dannsl
C UCXOAHBLIMW OaHHBIMU.
CoobLeHne pesynbTaToB ObyvaloLeMycs Npon3BOAUTCSA cpasy Mocre MPOBEPKU BbIMOMHEHUS NpPakTUYeCcKown
3a4a4yum 1 NPUHATUS YCTHOrO OTBETA.

NHasa

6. YHEBHO-METOOUWYECKOE U UH®OPMALMOHHOE OBECNEYEHUE OUCLUUNINUHbI
6.1 YuebHas nutepartypa

ABTOp

3arnasue

MN3paTtenbcTBO

| ["og n3paHns |

Ccblinka

6.1.1 OcHoBHas y4yeb6Hasa nuTepartypa

MenbHuyeHko, A. C.

MatemaTtnyeckasa ctatuctuka

MockBa: IapaTtenbckum

http://www.iprbooksh

W aHanu3 faHHbIX Tlom MACKC 2018 op.ru/78563.html
3amsaTuH, A. B. MuTennektyanbHeln  aHanua| Tomck: Mi3gaTtensbckui https://www.iprbooks
[aHHbIX Oom Tomckoro 2020 hop.ru/116889.html
rocygapcTBeHHOro
yHMBEpPCUTETA
LWaxoBa, O. A. Cratuctudeckana obpabotka| TiomeHb: M3gaTenbcTBo 2022 https://www.iprbooks
pesynbTaToB NccnegoBaHui «Tutyn» hop.ru/119099.html
6.1.2 lononHuTenbHasa y4yebHas nutepatypa
MumeHoB B. U.,|UHTennekTyaneHbii  aHanus http://publish.sutd.ru/
MumeHos W. B. OaHHbIX. MeToab! Data Chno.: CherynTg 2017 tp_ext_inf_publish.ph
Mining p?id=201747
NctommHa, A. 1. AHanus AaHHbIX| CtaBpononbk: CeBepo- https://www .iprbooks
Ka4€eCTBEHHbIX KaBkasckuin 2018 hop.ru/92674.html
ncecnegoBaHnn denepanbHbIn
YHUBEPCUTET
Manbmos, C. B. NHTennekTyanbHbli  aHanui3| Camapa: Nosormkckuii http://www.iprbooksh
AaHHbIX rocyfiapCTBEHHbI op.ru/75376.html
yHUBEpPCUTET 2017

TeneKkoMMYyHUKaumm n
MHGOpPMaTUKK




6.2 MepeyeHb NpodeccMoHanbHbIX 6a3 AaHHbLIX U MH(OPMALMOHHO-CMPaBOYHbIX CUCTEM

MopTtan PocctangapTta no ctaHgaptudauun [OnekTpoHHbi pecypc]. URL: http://standard.gost.ru/wps/portal/
OnekTpoHHO-6MbnuoTeyHas cuctema IPRbooks [OnekTtpoHHbi pecypc]. URL: hitp://www.iprbookshop.ru/

6.3 NepeyeHb NMLEH3UOHHOIO U CBOGOAHO pacnpocTpaHAeMoro NporpaMmMHoOro obecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows
Deductor Academic

6.4 OnucaHue MmaTepuanbHO-TeXHUYeCKoMn 6a3bl, HeO6XoAMMON ANA OoCcyLLeCcTBNeHUs o6pa3oBaTenbLHOro
npouecca no AucuuniuHe

AyanTtopus OcHalleHne

MynbTumeauriHoe obopyaosaHue, cneunanuampoBaHHas mebenb, Jocka
JlekumoHHas Y A PYA H P A
ayouTopus

MynbTumeaniiHoe obopyaoBaHWe, KOMMbIOTEPHAs TEXHUKA C BO3MOXHOCTBIO MOAKIIOYEHUS K
KomnbloTepHbIt knacc [cetn  «/HTepHeT» ©  obecrnevyeHuem [[ocTyma B SMEKTPOHHYIO  MHOPMaLMOHHO-
obpasoBaTtenbHylo cpeny
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