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1. He.]'ll/l, 3a/lavYi U IVIAHUPYEMBIEC PE3yJabTaTbl Oﬁy‘leHHH o AMCIOMIIJINHE

B PE3YIbTATC U3YUCHUA OUCHUIIINHBI yqamm”lc;{ MOJIYy4YUT 3HAHWA, YMCHHA U HABBIKH,

CBSI3aHHBIE C MPUMEHEHHEM B CBOEH NpodhecCHOHATBHON eATENTbHOCTH COBPEMEHHBIX

TEXHOJIOTMHA B OOJIACTM aHalM3a [aHHBIX, HAYYMTCS pelaTh 3aJadyd cOopa, OpraHu3allH,

XpaHCHHA KW aHalin3a

JaHHbIX. Ha mpakTHKe MOTy4YMT HABBIKM pPa3pabOTKU aJrOpUTMOB,

MMpOrpaMMHBIX MO,Z[y.HQﬁ u MOIICJICI\/'I JUIsA aHaJIu3a JaHHbIX. HOJIy‘-IeHHBIC 3HAaHUA MOTYT OBITE

HUCIIOJIb30BaHbI B HpO(i)eCCI/IOHaJILHOI‘/JI ACATCIBbHOCTHU JIA aHaJIN3a JaHHBIX B JIIOOBIX MpECAMCTHBIX

o0macTsx
B pesyabTaTe ocBoeHust
o0pa3oBaTebHOM
Kon NporpamMmel Ilepeyens nuIaHNpyeMBbIX Pe3yJIbTATOB
KOMIIETCHIMH 00y4aIOUIHIiCs 10/IKeH 00yueHMsI O TUCHUIITIHHE
00ga1aTh
UIIK-5.1. 3HaeT criocoObl ONTUMH3ALIUH 3aIIPOCOB
K-5 Cnocoben H P ’
MHAEKCOB, XpaHUMBIX MTPOLIE
ONTUMH3HPOBATD A » XP POHEAYD
UIIK-5.2. YMmeeT BBIABIATH NpoOIeMHBIE CUTYANH B
¢ynkunonuposanue bJ]
padote B/l mo o6paboTke nHPpOpMaIH
UIIK-5.3. meeT HaBBIKK pa3paOOTKU U IPUMEHEHHUSI
MPOrpaMMHOT0 OOecieueH st 11 MOHUTOPUHTa
padotel B/l mo 06paboTke nHDopManuu
UIIK-6.1. 3HaeT criocoObl 1 METOBI PE3EPBHOTO
K-6 Cnocoben B pesep
KOIIMPOBAHMSI U BOCCTAHOBIJICHHS AaHHBIX
MpPEeIOTBpAIATh MOTEPU U OTpo OCCTAHOBIICHHA 1
NIIK-6.2. YMeeT mpou3BOIUTE PE3EPBHOE
MOBPEKACHUS TaHHBIX
KOITMPOBaHUE U BOCCTAHOBJICHUE JTAHHBIX
NIIK-6.3. IMeeT HaBBIKM IPUMEHEHHS TPOTPaMMHOTO
oOecTieueH s UIsl Pe3EPBHOTO KONMPOBaHUS U
BOCCTAaHOBJICHUS JTAaHHBIX

2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMMbl

JucuumnimHa OTHOCUTCA K 4acTd, (OpMHpPYEMOW YYacTHHKaMU 0O0pa30BaTeNbHBIX

otHomeHuit bioka 1 «/{ucuurummnel (Mogysm)» y4eOHOTo IIaHa MpOrpaMMBbl OakaaBpuata 1o

HanpasieHuo 09.03.02 « MHpopMamoHHbIE CUCTEMBI U TEXHOJIOTHUI.

I[I/ICI_[I/IHJII/IHa B3aMMOCBA3aHa JIOTUYCCKU U COACPKATCIIbHO-MCTOANUYCCKHU CO CIICAYIOIIUMHA

qucuuruinHamu 1 npaktukamu OITOIT:

- CHUCTEeMHBIH aHaAJIN3;

- Teopus npuHATUSA PELICHU;

- Heuetkoe moaenupoBaHue;

- HanexHocTh, 5proHOMHMKA M KA4ECTBO CUCTEM yIPaBIICHUS;

- TectupoBaHue MPOrPaMMHOTO OOECTICUCHUS;

- IIpoekTpoBaHye UHTETPALMOHHBIX PEILICHUN;

- KopnioparusHbie aBTOMaTH3HMPOBAHHBIE CUCTEMBI 00pa0OTKH JaHHBIX;

- OCHOBBI HETIPEPBIBHOM MHTETPALIMU aBTOMATU3UPOBAHHBIX HH()OPMAIIHOHHBIX CUCTEM;

- [IpousBoACTBEHHAs MTPaKTUKA (MPOEKTHO-TEXHOJIOTUYECKAs );




- [IpousBoAcTBEeHHAs MTpaKTUKA (MPEIIUIIIOMHAS );
- BrimonHenue u 3amuTa BbITYCKHOW KBaTH(PHUKAIIMOHHOMN paboThI.

3. CTpyKTypa M coep:KaHue TUCHHUILIMHBI

OOmiasi TPyJOEMKOCTh TUCIHIUTUHBI COCTAaBIsSeT 3 3aueTHble eauHHIbl, T.e. 108
aKaJIEMUYECKHUX YaCOB.

3.1. Buasbl yueOHoI1 paboThl 1 TPY10eMKOCTH(110 (hopMaM 00yUeHUs)

3.1.1 Ounas ¢popma oOyyeHus

Ne Br yuenoii padoTh1 KoanuectBo CemecTpbl
n/n 4acoB 6
1 AyIMTOpHBIE 3aHATHS 54 54
B ToM yucne: - -
1.1 Jlexuun 18 18
1.2 CemuHapcKue/mpakTHUECKUE 3aHITHS - -
1.3 JlaGopaTopHbIe 3aHATHUS 36 36
2 CamocrosiTesbHas padora 54 54
B ToM yucne: - -
21 [TonroToBka u BBIMOJTHEHHUE 54 54
1a00paTOpHBIX padoT
3 KypcoBoe npoekTnpoBanne - -
3 IIpoMe:kyTOUHAsI aTTECTALUSA - -
3auer/rk3amen/nud.3aueT 3a4er 3a4er
Hroro: 108 108
3.1.2 3aounas popma o0ydeHus
Ne Br yue6noii padoTh1 KoanuectBo CemecTpbl
n/n 4acoB 8
1 AyIMTOpHBIE 3AHATHS 12 12
B ToM uucne: - -
1.1 Jlexnu 4 4
1.2 CemuHapcKue/mpakTHUECKUE 3aHITHS - -
1.3 JlaGopaTopHbIe 3aHATHUS 8 8
2 CamocrosiTesbHas padora 96 96
B ToM uucne: - -
21 [TonroToBka u BBIOJTHEHHUE 96 96
1a00paTOpHBIX paboT
3 KypcoBoe npoekTnpoBanme - -
3 IIpoMe:kyTOUHAsI aTTECTALUSA - -
3auer/>k3amen/nud.3aueT 3a4er 3a4er
Hroro: 108 108




3.2. TemaTn4yecKkuii NJIaH U3yYeHHUS AU CUMILVIMHBI(TI0 (popmMam 00yueHust)

3.2.1 Ounas ¢popma oOyyeHus

TpyoeMKOCTb, yac

AynuTopHas pabora
Cemu- Hpak- 0, voc-
Pasgensl/TemMbl JIaGo- (ruuec-
Ne n/mt Hapckue/ TOS-
JUCLIUIUIUHBI Bcero | Jlek- patop- | Kad
MIPAKTH- TeJbHast
1005078 HBIE 3a- | IOJ-
4ecKHe pabota
HSTUS [[OTOB-
3aHATUA
Ka
1 OCHOBHBIE OHATHS U KaTETOpUU 4 2 2
aHaJM3a JaHHBIX
2. Hcnone3oBanue s361ka R B aHanmuze 4 2 2
JAHHBIX
3. JlaGoparopHast pabota Nel. OcHOBEI 10 6 4
s3bIKa R 11 aHamm3a JaHHBIX
4., Ocob0eHHOCTH s13bIKa R, ocHOBHEIE 4 2 2
OuOIMOTEKH U PpeMBOPKH
5. JlabopatopHas padora Ne2. Pabora ¢ 10 6 4
naketamu CARET u BORUTA nHa
si3pIke R
6. HUcnonp3oBanus s3pika Python mis 6 2 4
aHaJM3a JaHHBIX
7. JlaGoparopHast pabota Ne3. Ananu3 10 6 4
JIAHHBIX C IIOMOIILI0 OMOIHOTEK
s3b1ka Python
8. Pa3BeouHbBIN aHATN3 JaHHBIX. 6 2 4
O1eHKY IEHTPATBHOTO TIOJI0KEHUS,
BapHaOeIbHOCTU U pacipeeeHus
JAHHBIX
0. O06cnenoBanue JBOUYHEIX U 6 2 4
KaTeropuabHbIX JaHHBIX
10. Jlaboparopnas padota Ne4, CriocoObl 10 6 4
MOJrOTOBKM MCXOAHBIX TAHHBIX
11. KoppensaunonHslil 1 perpeccnoHHbII 6 2 4
aHaJIM3 JaHHbIX
12. OCHOBBI TUCTIEPCUOHHOTO aHATN3a 6 2 4
13. JlaboparopHas pabota Ne5. 10 6 4
KrnacTepHslii 1 perpeccoHHBIN
aHaJM3 JaHHBIX C UCIIOJIb30BaHUEM
si3pika R
14. [ToBTOpHKIH OTOOP B aHANTH3E 6 2 4
JaHHBIX — OyTCTpamn
15. JlaboparopHas pabota Ne6. 10 6 4
Peanmzanus OyTtcrpamna Ha si3bikax R
u Python
Hror: 108 18 36 54




3.2.2 3aounas popma o0ydeHus

TpyoeMKOCTb, yac

AynuTopHas pabora
Cemu- Hpak- 0, voc-
Paznenbl/Temsr JlaGo- [uuec-
Ne n/mt Hapckue/ TOS-
JUCLIUIUIUHBI Bcero | Jlek- patop- | Kad
MIPAKTHU- TeJbHast
1005078 HBIE 3a- | IOJ-
4ecKHe pabota
HSTUS [[OTOB-
3aHATUA
Ka
1 OcHOBHBIE IOHATHUS U KATETOPUU 6,3 0,3 6
aHaJM3a JaHHBIX
2. Hcnonb3oBanue s3p1ka R B ananumze 6,2 0,2 6
JAHHBIX
3. JlaGoparopHast pabota Nel. OcHOBEI 7 1 6
s3bIKa R 11 aHanmm3a JaHHBIX
4. Oco0eHHOCTH s13bIKa R, ocHOBHEIE 6,5 0,5 6
OuOIMOTEKH U PpeMBOPKH
5. JlaGoparopnast pabora Ne2. PaGora ¢ 7 1 6
nakeramMmu CARET u BORUTA na
si3pIke R
6. HUcnonp3oBanus s3pika Python mis 6.5 0,5 6
aHaJM3a JaHHBIX
7. JlaGoparopHast pabota Ne3. Ananu3 7 1 6
JIAHHBIX C IIOMOIIBI0 OMOIHOTEK
s3b1ka Python
8. Pa3BeouHbBIN aHAIN3 JaHHBIX. 6.5 0,5 6
O1eHKY EHTPAITBHOTO TIOJ0KEHUS,
BapHaOeIbHOCTU U pacipeeeHus
JAHHBIX
9. OO0cnegoBaHUE TBOUYHBIX U 6,5 0,5 6
KaTeropuajbHBIX JaHHBIX
10. JlaGoparopHast pabota Ned. CriocoOb1 7 1 6
MOJrOTOBKM MCXOAHBIX TAHHBIX
11. KoppensaunonHslil 1 perpeccnoHHbII 6.5 0,5 6
aHaJIM3 JaHHbIX
12. OCHOBBI TUCTIEPCUOHHOTO aHATN3a 6.5 0,5 6
13. JlaGopaTopHast pabota Ne5. 10 2 8
KrnacTepHslil 1 perpeccoHHBIN
aHaJM3 JaHHBIX C UCTIOJIb30BaHUEM
si3pIKa R
14. [ToBTOpHBII 0TOOP B aHANIN3E 8,5 0,5 8
JaHHBIX — OyTCTpamn
15. | JlJaGopatopnas pabota Ne6. 10 2 8
Peanmzanus OyTtcrpamna Ha si3bIkax R
u Python
Hror: 108 4 8 96

3.3. Coaep:xxaHue TUCHUILINHBI

OCHOBHBIE TOHATHS U KaTeT OpHH aHaJIM3a JaHHBIX

Wcnons3oBanue sa3p1ka R B aHamm3e JanHBIX

OcobenHoctH s3bIKa R, ocHoBHBIE OMOIMOTEKH U (PpeiiMBOpKU

Ncnonws3zoBanus si3eika Python mist ananmusa qaHHBIX




Pa3zBenounblii aHanmu3 AaHHBIX. OIEHKM HEHTPAJBHOTO IOJIOKEHHS, BapuaOeIbHOCTH U
pacnpeaeneHus TaHHbIX

O06cnenoBaHNe ABOMYHBIX U KaTETOPHAIBHBIX TaHHBIX

KoppensunoHHbIi 1 perpecCCUOHHBIN aHATIN3 JaHHBIX

OCHOBBI TUCIIEPCUOHHOTO AHAJIN3a

[ToBTOpHBII OTOOP B aHANM3€E AAHHBIX — OyTCTpaI

3.4. TemaTHka ceMMHAPCKUX/MPAKTHYECKHUX U J1a00PATOPHBIX 3aHATHI

3.4.1 CemuHapcKHe/IPaKTUYECKHIE 3aHATHE
He nmpenycMoTpeHsl.

3.4.2 JIabopaTopHbIe 3aHATHUS

JlabopatopHas pabota Nel. OcHOBEHI s13bika R 17151 aHanm3a TaHHBIX

JlabopatopHas pabota Ne2. Pabora ¢ makeramu CARET u BORUTA Ha si3bike R

JlabopaTtopHas pabota Ne3. AHanu3 JaHHBIX ¢ TOMOIIIBIO OMOIHOTEK si3b1ka Python

JIabopatopHas pabota Ne4. CriocoObl OATOTOBKH UCXOTHBIX JTAHHBIX

JlaboparopHast pabora Ne5. KiacrepHslli M perpecCHOHHBIH aHANIW3 JAaHHBIX C
HCIIOJB30BaHUEM s3bIKa R

JIaboparopHast pabora Ne6. Peanusanus 6yTcrpana Ha si3pikax R u Python

3.5 TemaTruka KypcoBbIX IPOEKTOB (KypPCOBBIX pador)

KypcoBbie mpoekTsl (paboThl) HE MPEAYCMOTPEHEI.

4. Y4yeOHO-MeTOAUYECKOE H HHq)OpMaHI/IOHHOC o0ecreueHue

4.1. Hopmatusnbie 1okyMeHTbI 1 OCThI

1. ®enepanbHblif 3akoH oT 29 nexadpst 2012 roga No 273-d3 «O6 oOpa3oBaHuu B
Poccuiickoit ®eneparun» (¢ UBMEHEHUSIMU U JOTIOJTHEHUSIMH );

2. @enepanbHblii  TOCYIApCTBEHHBIH  00pa3oBaTelbHBI  CTAHAAPT  BBICIIETO
oOpa3oBaHusl - 6akamaBpuaT 1o HarpasiaeHuio noaroroBku 09.03.02 MupopmannoHHbIE CHCTEMBI
U TEXHOJIOTUH, yTBepkKIeHHbIM [Ipukasom MunucrepcrBa oOpa3oBanus u Hayku PD ot 19
centsiops 2017 r. N 929 "O6 yrBepxkaenun dhenepanpHoro... Penakuus ¢ uamenenusmu N 1456
ot 26.11.2020;

3. [Tpuka3 MunucrepctBa oopazoBanus U Hayku P® ot 05 anpenst 2017 r. No 301
«O06 ytBepxxaernu [lopsaka opraHu3anum U OCyIIeCTBICHUS 00pa30BaTeIbHOM NS TeIbHOCTH 110
o0Opa3oBaTeNbHBIM IpOrpaMMaM BBICHIETO0 00pa3oBaHMA — IporpamMmaM OakajaBpuaTa,
IIporpaMMaM CHeUaInTeTa, IPOrpaMMaM MarucTpaTyphl.

4.2. OcHoBHas JHTepaTypa

1. Data Science 1 MHTEIJIEKTyaJIbHBI aHATU3 JaHHBIX : ydeOHoe mocobue / JI. M.
Haszapos, C. B. beruuesa, /[. b. Kostyn, A. /. HazapoB. — Mocksa : Aii IIu Ap Meaua, 2022.
— 304 c. — ISBN 978-5-4497-1931-7. — Texkcr : anexTponHsbii // LlndpoBoii 0OpazoBarenbHbIN
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/127201.html (mata
obpamenus: 16.03.2024)



2. Iportogpsikonos, A. B. Anroputmel Data Science u ux npakTuyeckas peanu3arys
Ha Python : yue6HOe mocobue / A. B. Ilporoapsikonos, I1. A. ITeutoB, B. E. CagoBHUKOB. —
Bonorga : Undpa-Umxkenepus, 2022. — 392 c. — ISBN 978-5-9729-1006-9. — TekcT :
SNeKTpOoHHBIM  //  Jlamb  :  2MeKTpoHHO-OmOnmmorteuHas  cucrema. —  URL:
https://e.lanbook.com/book/281189 (nara obpamenus: 16.03.2024)

3. Aranakos, C. A. Ananu3 ganubIX B cpenie R : yuebnoe nmocodue / C. A. Aranaxos.
— Owmck : OMI'Y, 2020. — 52 ¢. — ISBN 978-5-7779-2438-4. — Texkcr : 3nekTpoHHbIH // JlaHb
: anmekTpoHHO-OMOnmoreunass cucrema. — URL: https://e.lanbook.com/book/136348 (marta
obpamenus: 16.03.2024)

4.3. lonoiHATEIbHASA JIMTEpaTypa

Anexcees, JI. C. TexHomoruu UHTEIICKTyaabHOTO ananm3a qanabeix / . C. Anekcees,
O. B. lllexounxun. — 2-¢ u3n., crep. — Cankr-IlerepOypr : Jlanp, 2024. — 176 ¢. — ISBN 978-
5-507-48763-9. — TexkcT : a5eKTpoHHBIH // JIaHb : aneKkTpoHHO-010moTeyHas cucrema. — URL:
https://e.lanbook.com/book/362915 (nara o6pamenus: 16.03.2024)

4.4. DiieKTpOHHBbIE 00pa3oBaTeJIbHbIE pecypchl

Ananns JAHHBIX LMS MockoBckoro HoJIUTEXa URL:
https://online.mospolytech.ru/enrol/index.php?id=12581
1. JoxkymenTanus 1o si3elky R [Onexrponnsiii pecypc]. — URL: https:/cran.r-

project.org/manuals.html (gara obpamenus: 19.03.2024).

2. Harnspnas cratuctuka. Wcnonbzyem R! [Dnexrtponnsiii pecypc]. — URL:
http://ashipunov.info/shipunov/software/r/r-ru.htm (nata obpamenus: 19.03.2024).

3. AHanu3 JMaHHBIX ¢ ucnoib3oBanueM Python [Dnekrponnsiii pecype]. — URL:
https://habr.com/ru/articles/353050/(nara o6pamenwus: 19.03.2024).

4. Kak ananm3upoBaTh naHHbie B Pandas: mepBeie maru [DneKTpoHHBINA pecype]. —
URL: https://blog.skillfactory.ru/kak-nachat-analizirovat-dannye-v-pandas-pervye-shagi/ (mara
obpamenus: 19.03.2024).

S. VYuuMcs aHanu3upoBaTh — TMOJIHBIM UK [DnekTpoHHbId pecypc]. — URL:
https://habr.com/ru/articles/685764/ (nata oopamenus: 19.03.2024).

6. Ananus nanusix: OnpeneneHue, TUIbL U IpuMepbl [ DnekTpoHHbIN pecypc]. — URL:

https://hr-portal.ru/story/analiz-dannyh-opredelenie-tipy-i-primery (maTa oOparieHus:
19.03.2024).
7. IIpouecc ananm3a pgaHHbIX [OnekTpoHHbli  pecypc]. — URL:

https://pythonru.com/baza-znanij/process-analiza-dannyh (nata o6parmenus: 19.03.2024).

4.5 JluneH3MOHHOe W CBOOOJHO pacHpoCTpaHsieMoe NPOrpaMMHOe
o0ecneueHnue

1. Microsoft Windows 7



2. Microsoft Office 2007
3. Python

4.6 CoBpemeHHble NpPodecCHOHAIbHbIE 0a3bl AAHHBIX "

I/IH(l)OpMaIlI/IOHHLIe ClIpaBOYHbIC CUCTEMBI

1. OIT "FOpairt" https://urait.ru/
2. IPR Smart https://www.iprbookshop.ru/
3. OBC "Jlanp" https://e.lanbook.com/

5. MaTtepuaJibHO-TeXHHYECKOe o0ecriedyeHue

Jlex1MOHHBIE ayIUTOpUH 0011ero (HoHMa.

AyIuTOpun TS TPOBEACHUS MMPAKTUIECKUX 3aHATHH o011ero Gpoxaa.
Hacrtennslil/ mepeHoCHON 3KpaH.

[TepeHocHO#/ cTariOHAPHBIN IPOEKTOP VIS AEMOHCTPAIMH CIIAI0B.
HoyTOyk U1 AeMOHCTpAIiH CIIaii10B.

KommbroTepHsIii Ki1acc st CaMOCTOSITETbHOM paboThI.

Bubnnoreka, YNTAIBHBIN 3al.

6. MeToauveckue peKoMeHIalUU

6.1. MeTonnueckue peKOMeHAANUH /JIsl TpenojgaBaresisi M0 OPraHU3aNUU
o0yueHust

JIeKIIMOHHBIE 3aHATHUS IPOBOJISATCS B COOTBETCTBUU C COACPKAHUEM HACTOsIICH paboueit
IIPOrpPaMMBl.

[Nocermienue JEKIIMOHHBIX 3aHIATUH SBISETCSA 0053aTEIBHBIM.

JlommyckaeTcss  KOHCIEKTHMPOBAHME JIEKIIMOHHOIO MaTepuajla IHCbMEHHBIM WU
KOMITBIOTEPHBIM CIIOCOOOM.

Perynsipnaas npopa®oTka mMaTepuaia JEKIUH 110 KaKA0OMY pa3fielly B paMKaxX HOJATOTOBKH
K MPOMEXYTOYHBIM M UTOTOBBIM (pOPMaM aTTECTALlMH, a TAKXKE BBHIMOJHEHHE U IMOATOTOBKA K
3ammTe J1a0opaTOpHBIX PadOT MO JAUCHMIUIMHE SBISETCS OJHUM W3 BaKHEHIINX BHIOB
CaMOCTOSITEIbHOM paboThl 00yYarOIIErocs B TEYCHUE CEMECTpa.

6.2. MeToanueckue YKazaHusl Qs 06yqa10umxca 10 OCBOCHHIO JUCHUIIIMHBI

[Tocemenre JIEKIMOHHBIX 3aHSATHI SBISETCS 00sM3aTENbHBIM. [IpOmycK JEeKIIMOHHBIX
3aHATUNA 0€3 YBAXKHUTENBHBIX NpUYMH B o0beme Oonee 40% oT o0O0mEero KoIM4ecTBa
MPEeTyCMOTPEHHBIX YYEOHBIM IUIAHOM Ha CEMECTp JIGKIMK BledeT 3a co00il HEBO3MOXXHOCTH
aTTecTaluy 1Mo JUCIUIUIMHE, TaK KaK OO0ydaronuiics He HaOMpaeT MUHUMAIBHO JOIYyCTUMOTO
JUISL TIOJTy9EHHUSI UTOTOBOM aTTeCTallMd MO IUCIUIUIMHE KOJIUYeCTBAa OaJUIOB 3a IOCEIICHHE
JIEKIIUOHHBIX 3aHATHUH.

JlommyckaeTcsi KOHCIIEKTHPOBAHWE JICKIIMOHHOTO MaTepualia MHUChMEHHBIM — HJIN
KOMITBIOTEPHBIM CTIOCOOOM.

Perynspunas mpopaboTka Martepualia JIeKIUHA TO KaXIOMY pas3lelny B paMKax
MOJITOTOBKU K MPOMEXYTOUHBIM M HMTOTOBBIM (pOpMaM aTTECTAllMH, a TaKXKe BBIMOJHEHUE U
MOJITOTOBKA K 3alTUTE JTaOOPATOPHBIX Pa0OT MO AUCIUIUIMHE SBISIETCS OJHUM W3 BaXKHEHIINX
BUJIOB CAMOCTOSITENILHOW PabOTHI CTy/ICHTA B TCUCHHE CEMECTpA.
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7. ®OHI OLIEHOYHBIX CPEICTB

B npomecce oOyueHHS  UCHONB3YIOTCS  CIEAYIOUIME  OLEHOYHbIE  (HOpMBI
CaMOCTOSITETILHOM pabOThI CTYZEHTOB, OLIEHOYHBIE CPEACTBA TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH
Y IIPOMEKYTOYHBIX aTTECTALUIL:

MOJTrOTOBKA K paboTe Ha J1a00paTOPHBIX 3aHATHIX

7.1 MeToabl KOHTPOJISAA M OLICHUBAHUS Pe3yJIbTATOB 00y4eHHU s

B pesymbrare OCBOGHUS JOUCHMIUIMHBI (MOIyJsi) (OPMHUPYIOTCS — CIEIYIOIINe

KOMITIETEHIUU:
Kon B pe3yabTaTe ocBOeHHs1 00pa30BaTeIbHOI MPOrpaMMbl 00y4YarOIIUIiCs
KOMIIETeHIINH JO0JI2KeH 00/1a1aTh
IIK-5
Crniocoben ontuMu3npoBath GyHKIHOHUpOBaHUE bJ]
I1IK-6
CriocobeH npeoTBpaIiaTh NOTEPU U MOBPEKICHUS TaHHBIX

B mporecce ocBoeHus 00pazoBaTeNbHOM MPOrpaMMbl TaHHBIE KOMIETEHIMH, B TOM
YHUCJIC UX OTACIBHBIC KOMIIOHCHTHI, q)OpMI/IpyIOTC}I II03TaItHO B XO0A€ OCBOCHUA OGy‘-IaIOH_[I/IMI/ICH
JTUCUUIUIIH (MOYJIeH ), MPAKTUK B COOTBETCTBHH C y4eOHBIM IUTAHOM M KaJICHAapHBIM TpapuKoM
yueOHOro mporiecca.

7.2. lllkana u KpUTEpPUH OLCHNBAHUA Pe3yJIbTATOB 00y4YeHUsI

®opMa IPOMEKYTOYHOM aTTecTaluu: 3a4er.

[IpomexxyTouHass arrectauusi oOywaromuxcs B (opme 3a4éra MPOBOIUTCSA TIO
pe3ysibTaTaM BBIMOJIHEHHS BCEX BHJOB YueOHOM pabOThl, MPEeryCMOTPEHHBIX Yy4eOHBIM
IUIAHOM IO JAaHHOM AMCLUIUIMHE (MOZYJIIO), IIPU 3TOM YUHUTBIBAIOTCS PE3YJbTaThl TEKYLIETO
KOHTPOJIS YCIIEBAEMOCTH B TeueHue cemecTpa. OleHKa CTENEeHU JOCTHXKEHUS 00ydarolIMMUCs
IUIAHUPYEMBIX ~ pe3yJbTaToB  OOyueHHMs 1O  JUCHUIUIMHE  (MOXYJIO)  TIPOBOAMTCS
IIPETNOIaBaTENEM, BEAYLIUM 3aHATHS 110 AUCLHUIUIMHE (MOJYJII0) METOJOM 3KCIIEPTHON OLIEHKH.
ITo wrToram mNpOMEXYTOYHOW aTTECTALMU IO AUCLUIUIMHE (MOMYJIIO) BBICTABIISETCS OLIEHKA
«3a4TEHO» WU «HE 3a4TEHOY.

K mpoMexyTouHOM aTTecTaluy IOIMYyCKalOTCsS TOJBKO CTYAEHTHI, BHIIIOJIHMBILNE BCE
BU/IbI y4eOHOUM paboThl, MperycMOTPEHHbIE paboydeil MporpaMMoi Mo AUCHUIUIMHE «AHAIN3
TaHHBIX» (mocetunu Oonee 40% NEKIMOHHBIX 3aHSITHUN, BBITIOIHIIN JaOopaTOpHBIE PaboTHI,
NPOIUTK MPOMEKYTOUHBIA KOHTPOJIb B JOpME 3 KOHTPOJIBHBIX padoT).

HIxajna oueHUBaHUS Onucanne

3aureHo

BrimonHeHs!l Bce BHIBI y4eOHOH paboThl, IpeayCMOTPEHHBIC
yueOHpIM 11aHOM. CTyHEHT JIE€MOHCTPHPYET COOTBETCTBHE
3HAHWH, YMEHMI, HaBBIKOB TIPHUBEJCHHBIX B  TabiHIax
nokaszaresnel,  Omepupyer  INPHOOPETEHHBIMH  3HAHUSMH,
YMEHUSIMHU, HAaBBIKAMM, IIPUMEHAET UX B CUTYyaLUsIX pPa3IMYHOU
cinoxkHocTH. Ilpu 3TOM MOryT OBITH JIOMYyIIEHBI

HE3HAUUTETbHbIE OIIMOKH, HETOYHOCTH, 3aTPyAHEHHsS IpH
QHAIMTUYECKUX OIEpalMsX, INEpPeHOce 3HAaHUM U YMEHHHU Ha
HOBBIC, HECTAHJAPTHBIE CUTYaLlUU.
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He BomonHeH oauH wuiau Oosnee BHAOB y4yeOHOW paboTHI,
MPEAYCMOTPEHHBIX Y4eOHbIM IUTaHOM. CTyJIEHT AEMOHCTPUPYET
HEIMOJIHOE COOTBETCTBUE  3HAHUH, YMEHHU, HAaBBIKOB
NPUBEACHHBIX B  Taliumax TOKaszaTenei, JJOIMyCKaroTcs
He saureno 3HAUUTENIbHBIC  OIIMOKM, MPOSBIAETCS OTCYTCTBUE 3HAHUH,
YMEHUH, HaBBIKOB 110 Psily TOKa3aTenel, CTYICHT HCIBITHIBACT
3HAQUUTENIbHBIC 3aTPYAHEHUs MpPU ONEPUPOBAHUU 3HAHUSAMH H

YMCHHAMMU IIPpHU UX HNECPCHOCC HA HOBBIC CHUTYyaAIllUU.

7.2.2. Kpurepuu olieHKH paboThl 00ydaroerocs Ha 1a00paTOpHBIX 3aHATHIIX

«5» (OTJIMYHO): BBIIIOJHEHBI BCE MPAKTUYECKHUE 3aJaHMsl, IPELyCMOTPEHHbIE MPAKTUYECKUMHU
3aHATHAMH, 00yJaIOLIHiica 4eTKO 1 6e3 OIIMOOK OTBETHII Ha BCE KOHTPOJIbHBIE BOIIPOCHI, AaKTUBHO
paboTai Ha IPAaKTUYECKUX 3aHATHUSAX.

«4» (X0pomI0): BBIIIOJHEHBI BCE NPAKTHUUECKHUE 3aJaHMsI, MPEAYCMOTPEHHBIE MPAKTHUUECKUMU
3aHATUSAMH, 00YyYaIOLIHICA ¢ KOPPEKTUPYIOIIMMHU 3aMEYaHUSIMU MPEIo1aBaTelsi OTBETUII Ha BCE
KOHTPOJIbHBIE BOIIPOCHI, IOCTATOYHO aKTUBHO pabOTall Ha MPAKTUYECKHUX 3aHATUAX.

«3» (yIoBJIETBOPHMTEJIbHO): BBHINIOJHEHbBl BCE MPAKTHUUYECKUE 3aJaHMs], MPEIyCMOTPEHHbBIC
NPAaKTUYECKUMHU 3aHATUSMHU C 3aMEUaHMSAMHU TPETOAaBaTeis; OO0yJaroIIUiicsl OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSMHU.

«2» (HeyJAOBJIETBOPUTEJBHO): OOYYAlOIIUICS HE BBINOJIHUI WIM BBIIOJHWI HETPaBHIBLHO
IIPAKTUYECKHUE 3aJaHUA, NIPELyCMOTPEHHbIE NPAKTUUECKUMHU 3aHATHSIMM; CTYAEHT OTBETHJI Ha
KOHTPOJILHBIE BOIIPOCHI C OIIMOKAMH WJIM HE OTBETHUJI Ha KOHTPOJIbHBIE BOIPOCHI.

7.2.3. Kputepun O1leHKHA TECTUPOBAHUS

TectupoBaHue OLIEHMBAETCI B COOTBETCTBUU C IPOLEHTOM IIPABWIBHBIX OTBETOB, JIaHHBIX
CTYJEHTOM Ha BOIIPOCHI TECTA.

CrannapTHasi 1IKajla COOTBETCTBUSL pPE3yJbTATOB TECTUPOBAHMS BBICTABIIEMON OabHOU
OLICHKE:

3aYTEHO:

— «OTJIMYHOY - cBbILIE 85% MPaBUIBHBIX OTBETOB;

— «xopomo» - ot 70,1% 1o 85% npaBUIBHBIX OTBETOB;

— «YJOBJIETBOPUTEIBHO» - OT 55,1% 10 70% npaBUIBHBIX OTBETOB;

HE 3a4TEHO:

— «HEYIOBIJIETBOPUTENBHO» - 0T 0 10 55% npaBUIBHBIX OTBETOB

«5» (OTJIMYHO): TECTHUPYEMBIH JEMOHCTPUPYET CHCTEMHBIE TEOPETUYECKHE 3HAHMS, BIIAJEET
TEPMUHAMH U 00JIaZlaeT CIIOCOOHOCTHIO OBICTPO pearupoBaTh Ha BONPOCHI TECTA.

«4» (XOpoII0): TECTHUPYEMBIH B IIEJIOM JIEMOHCTPUPYET CHUCTEMHBIE TEOPETHUYECKHE 3HAHMUA,
BIIaJieeT OOJBIIMHCTBOM TEPMUHOB U 00J1a/1a€T CIIOCOOHOCTHIO OBICTPO pearupoBaTh Ha BOTPOCHI
TecTa.

«3» (YyAOBJIE€TBOPUTEIbHO): CUCTEMHBIE TEOPETUUECKHUE 3HAHUS Y TECTUPYEMOTO OTCYTCTBYIOT,
OH BJIaJIc€T HEKOTOPBIMU TEPMHUHAMU U Ha BOIIPOCHI TECTA PEarupyeT JOCTaTOUYHO MEJJIEHHO.
«2» (HeyIOBJIETBOPHUTEJbHO): CHUCTEMHbIE TEOPETUUYECKHE 3HAHUS Yy TECTUPYEMOIO
OTCYTCTBYIOT, TEPMHUHOJIOTHEN OH HE BJIaJEET U HA BOIIPOCHI TECTA pEArupyeT MEJIEHHO.

7.3. OueHoYHBIE CPEACTBA

Borpocs! k 3aueTy 1o IUCUUIITUHE « AHAIU3 JAHHBIX)
1. Microsoft SQL Server
2. BbusHec-po06aeMbl [T HHTEIICKTYATbHOTO aHATHN3a TaHHBIX
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

3amaun MHTEIUIEKTYaIbHOTO aHATU3a TAaHHBIX
Knaccudukarms

Knacrepuzanus

B3aumocssa3u

Perpeccus

[Iporno3upoBanue

AHanu3 nocneaoBaTeIbHOCTEN

AHanu3 OTKJIOHEHUI

[TpoeKTHBIH UK HHTEIUIEKTYaJIbHOTO aHAIN3a TaHHBIX
dopmynupoBanue OH3HEC-MPOOIEMBI

COop maHHBIX

Ounctka u npeodpa3oBaHUe JaHHBIX

Cospnanue mogenu

Orenka Moaenu

OT4eTHOCTH ¥ MPOTHO3UPOBAHHE

WnTerpanus npuinoxeHus

VYnpasneHue MOAEIIMU

Hacrpoiika uactpymentoB Table Analysis

Hactpoiika ananuTHYeCKUX cIy,0 ¢ aAMUHUCTPATUBHBIMH IPABAMH
Hacrpoiika ananutiueckux ciyx0 0e3 npas agMUHUCTpaTOpa
[MoaroroBka k pabote HaACTPOHKH

Hunctpyment Analyze Key Influencers

Unctpyment Detect Categories

Unctpymenr Fill From Example

Wuctpyment nporunozupoBanus Forecast

Wuctpyment Highlight Exceptions

Wuctpyment Scenario Analysis

Wunctpyment Goal Seek

Huctpyment Prediction Calculator

WHcTtpymeHT aHanmu3a notpedurensckoi kop3uHsl Shopping Basket Analysis
Texuunueckuii 0030p nHCTpyMeHTOB Table Analysis
Uctopus DMX

[Iponecc MHTEIUIEKTYaTbHOTO aHATN3a JaHHBIX
ATpubyT

CocrosiHue

Bapuant

Kiroun

BxoJb!I ¥ BBIXOABI

O6BexTer DMX

CTpyKTypa HHTEIUIEKTYaJIbHOTO aHAN3a

Mozenb HHTETUIEKTYaIbHOTO aHaIH3a

Cunrtakcuc 3anpoco DMX

Co3panue CTPYKTYp HHTEIUIEKTYaIbHOTO aHAIN3a
JMCKpeTH3npoOBaHHbIE CTOJIOIIBI

BrnoxeHnHble TaOIHIIBI

Paznenenne Ha 0Oy4aronmii ¥ MPOBEPOUYHBII HAOOPHI TaHHBIX
Co3pmanne Mojieel HHTEIUIEKTYaIbHOTO aHATN3a
BrnoxeHnHble TaOIHIIBI

Cr0KHBIE CLIEHAPHUHU BIIOKCHHUS

OUIBTPHI
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53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
&4.
85.
86.
87.
88.
9.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.
102.

3anonHeHne CTPYKTYp HHTEIUIEKTYaIbHOTO aHaIi3a
3anosHeHNE BIOKEHHBIX TAOJHIL

3anpoc JaHHBIX CTPYKTYPHI

3armpoc JaHHBIX MOJEITH

[Iporno3upoBanue

[Iporno3upytoliee coeruHEHNE

CuHTaKCHC TPOrHO3UPYIOIIHNX 3aPOCOB

BrnoxeHHBIE HCXOHBIC TaHHBIE

[IporHo3 B peanbHOM BpeMeHU

BriposkaeHHBIE TPOTHO3BI

[Iporuno3upytomme GyHKINH

BHemnue nnu onpezaesnsieMble oab30BaTeNneM (yHKIUU
[TporHo3sl MO BIOXKEHHBIM Ta0JIUIIAM

[IporHo3 BIOKEHHBIX CTOJOIOB 3HAUCHHUH

Pesxxumer Offline u Immediate

Co3pmanne 00bEKTOB MHTEIUIEKTYAIBHOTO aHaIN3a JAHHBIX
HcTounuky naHHBIX

Cosnmanne ncrounnka nanueix MovieClick

PaboTa ¢ IMEHOBaHHBIMH BBIYHCICHUSIMH

HccnenoBanue naHHBIX

Co3pmanue u pelakTUPOBaHUE MOJIENIEH

CTpyKTYpbI ¥ MOAETH

Hcnonb3oBanue mactepa Data Mining Wizard

Co3znanue CTPYKTYphI U MOJICITH HHTEIUIEKTyanbHoro aHanmm3a MovieClick
Hcnonb3oBanue BU3yaabsHOro KOHCTpykTopa Data Mining Designer
Pabota ¢ penakropom Mining Structure Editor

Pabota ¢ penakTopoM Mozesel HHTEIIEKTYaIbHOTO aHAIN3a
Co3pmanne n Moan(UKAH OTOTHUTEIBHBIX MOAETEH
O6paboTka CTpYyKTYphl HHTEJIEKTyalbHOTro ananm3a MovieClick
Huarpamma TouHOCTH aHanu3a Mining Accuracy Chart
Br100p npoBepoYHBIX TaHHBIX

Hcnonb3oBanue MaTpuiipl KiaccupuKauu

HUcnons3oBanue CrossValidation

Hcnonb3oBanue noctpoutens Mining Model Prediction Builder
Wmmnopt panssix ¢ nomomipio Data Mining Client
HccnenoBanne u MOATOTOBKA JaHHBIX

HckmroueHne HeTUMYHBIX 3HAYCHUH

BanancupoBka qaHHBIX

MonenupoBanue

MogenupoBaHue Ha OCHOBE 3a]1a4

Crnoxnoe mogenupoBanue B Data Mining Client
HUcnonb3oBanue anroputma Naive Bayes

Co3pmanue mporHo3UpyIoLIel MOAEIH

Hcnonb3oBanue AepeBbEB PEIICHUIH

Mogens perpeccun

B3aumocss3u

Adnroputm Microsoft Time Series

[IporHo3upoBaHue B3aMMO3aBUCUMBIX PSAIOB
l'unoreTnyeckue cueHapun

ABToperpeccus
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103. [lepuoanuHoCTh
104. JlepeBbs aBTOpErpeccun
105. Adnroputm Microsoft Clustering

106. Knacrepuzanus kak ¢asza ananmza

107. BrisBinenne anoManuii mpyu NOMOIIHM KIacTepHU3aliu

108. [IpuHLIKIIEL KITACTEpU3ALIUT

109. KecTkas u Msrkas KiacTepu3arus

110. JluckpeTHas KiacTepu3anus

111. Macurabupyemast KjacTepu3aust

112. KnacrepHoe nporuo3upoBanue

113. Anroputm Microsoft Sequence Clustering

114. BrinonHenne kinacTepHBIX IPOrHO30B

115. BrinonHeHne nporHo30B MOCIEN0BATEIBHOCTH

116. W3BnedeHne BEpOSITHOCTH [T IPOrHO30B MOCIEI0BATEIBHOCTEN
117. Hcnonp3oBaHue rucTorpaMmsl IPOTHO30B MOCIEA0BATENIBHOCTH
118. BrIsiBiieHre HEOOBIUHEBIX 111A0JIOHOB OCIIEN0BATEIBHOCTEN

119. Martpuia nepexofoB COCTOSTHUN

120. Knacrepuzanus ¢ ucnons3oBanuem nenu MapkoBa

121. Paz0Ouenue kiactepon

122. Anroputm B3aumocBsizeit Microsoft Association Rules

123. Anropurmer Microsoft Neural Network u Logistic Regression
124. O6patHoe pacnipocTpaHeHHe, (PyHKIHA OIIMOKU U CONPSHKEHHBIE TPaJUCHTEHI
125. Hopmanusauus u oroOpaxeHnue

126. Tomnonorus cetu

127. OO6yueHune yciaoBUSl OKOHYAHUS

128. Henunelino pa3aensemsle Kiacchl

129. WntennexryanbHeiii ananus kyoos OLAP

130. Cxema "3Be3na" 1 cxeMa "cHeXHMHKa"

131. W3mepenus n nepapxun

132. Mepsl 1 rpymIsl Mep

133. O6paboTka KyOa 1 ero XpaHeHHe

134. Hcnonp3oBaHue ynpexIaroniero K3nupoBaHs

135. 3ampock K KyO0.

IIpumeps!l TECTOBBIX 3a4aHUI
1. [MTupamua Data Science BKITIOYAeT CIEAYIOIINUE YPOBHU: ...
a. IPUHATHE PELICHUH
b. MynpocTts, nH(pOpMaLus, JaHHBIC
C. UCCIIEIOBaHUE TAaHHBIX
d. MmammHHOE 00YUYCHHE

2. Ha srane “Breapenus” B CRISP-DM nydmmmu cquTaroTcs MOJENH: ...

a. OpDUCHTUPOBAHHBIE HA KOHKPETHBIX MOJIb30BaTENeH, CTOJIKHYBIIMXCS C YeTKO 0003HAUEHHON
pooIeMoi

b. opueHTHpOBaHHBIC HA MIMPOKUII KPYT MOJIb30BATENEH, CTOJIKHYBIIUXCSA Pa3HBIMU MPOOJIeMaMu
C. KOTOpBI€ TUIAaBHO BIHCHIBAIOTCS B CYIIECTBYIOIIYIO IIPAKTUKY

3. ®yHknus B A36IKe R, KOTOpast UCTIONB3yeTCs /Il KOHBEPTAIIMH MATPHUIIHI MITH KOJUICKITUU
BEKTOPOB B OJIOK TaHHBIX HA3bIBACTCH ...
a. matrix
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b.
C.
d.

a0 o 0 M

o0 o & W

data.frame
dim
row.names

. Bo ¢peiimBopke tidyverse naker “Tidymodels” npennazHaues ais: ...
. MOJICTTUPOBAHUS

. pabOTHI C BpeMEHEM

. MAIIMHHOTO 00y4YeHHUs

. BeO-CKpernmnHra

. I[I/ICHepCI/IOHHHﬁ aHaJIN3 C TIOBTOPHBIMU U3MCPCHUAMU PCAIUZYCTCA JIA ...
. HC3aBHUCUMBIX BBI60pOK

. 3aBUCHUMbIX BBI60pOK

. MHOI‘O(I)aKTOpHOFO HCMapaMCTPUUICCKOT'O BbIYUCIICHUSA

. HC3aBUCUMBIX HCMIAPAMCTPUUICCKUX (baKTOpOB
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