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1. Iesn, 3a0a4M ¥ VIAHKMPYeEMbIe Pe3yJIbTAThl 00y4eHHs M0 JMCHMILINHE

B PE3YIbTATE HU3YUCHUA NUCHUIIIMHBL y‘laH.[HfIc;I IMOJIYYUT 3HaHHWs, YMCHHSA W HABBIKH,
CBjA3aHHbBIC C IIPUMCHCHUEM B CBOEH HpO(i)GCCHOHaHBHOﬁ JACATCIIBHOCTH COBPEMCHHBIX
TEXHOJIOTHUH B 00JIaCTH aHaIn3a JaHHBIX, HAY4YUTCA pe€HIaThb 3aJadun c60pa, OpraHu3aluu,
XpaHCHHA KW aHajlih3a  JaHHBIX. Ha IMPaKTHKEC II0JIYUYUT HABBIKH pa3pa60TKH AJIT'OPUTMOB,
IMpOorpaMMHBIX MOI[y.]ICﬁ U MOJEJICH I aHajau3a JaHHEIX. HOHy‘ICHHHe SHAaHUA MOTYT OBITH
HCII0JIb30BAaHbI B HpO(l)eCCHOHaHLHOﬁ JACATCIBbHOCTH IJIs1 aHaJIM3a JJaHHBIX B JIFOOBIX MpEAMCTHBIX

obmacTsax
B pesyabTare ocBoeHust
o0pa3oBaTeIbHOMN
Kon NporpaMmsbl IlepeyeHpb MIaHUPyeMBbIX pe3yJIbTATOB
KOMIIETEHIINHU 00yYaIOIIHICS T0JIKEH 00yueHMsI O TUCIUITUHE
00aanaTh
NIIK-5.1. 3HaeT criocoObl ONTHMH3AIIH 3aIIPOCOB
MK-5 Criocoben eKco . ol 1 P ’
MH B, XpaHUMBIX TI
ONTUMHU3UPOBATH a » XP POLELYP
NIIK-5.2. YMmeeT BBISABIATH POOIEMHBIE CUTYaIlH B
¢ysaxronupoBanue bJ|
pabote bJ] mo oOpadoTke nHpOpMaITUN
NIIK-5.3. UmeeT HaBBIKK pa3paOOTKU U IPUMEHEHUS
MPOrpaMMHOT0 O0ecIieYeH s 1711 MOHUTOPUHTa
pabots! b/l mo 00paboTke nHGOpMAIIH
NIIK-6.1. 3HaeT criocoObl 1 METOIBI PE3EPBHOTO
MK-6 Crioco0eH ABl pE3EP
KOIIMPOBAHUS U BOCCTAHOBIICHHS JaHHBIX
NpeJO0TBpaIIaTh MOTEPH U
NIIK-6.2. YMeeT mpou3BOIUTH PE3EPBHOE
MOBPEKACHUS TaHHbBIX
KOIIMPOBAaHUE U BOCCTAHOBIICHNE IAHHBIX
NIIK-6.3. UMeeT HaBBIKY IPUMEHEHUSI TPOrPAMMHOTO
oOecrieyeHus U1l pe3epBHOIO KOITMPOBAHUS U
BOCCTAHOBJICHUS JAHHBIX

2. MecTO THCHUILIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOI NPOrpaMMbl

JucuuninnHa «AHaJIW3 JaHHBIX» OTHOCUTCS K YacTH, (popMHpyeMoil ydacTHHKaMH
oOpa3oBarebHbIX OTHOIIEHUH bioka 1 «/lucuumnianasl (MOayININ)» y4eOHOTO Mi1aHa POrpaMMBI
6akanaBpuara o HampasieHuto 09.03.02 «MHpopmaoHHbIE CUCTEMBI M TEXHOJIOTHIY.

- lucumnimHa B3aMMOCBSA3aHA JJOTHYECKU U COIEPKATEIbHO-METOANUECKHU CO
CIIEIYIOIMMU AucuuIuInHamMu 1 npaktukamu OIIOIT:

- Pacnio3naBanue 06pa3oB B HH(GOPMAIIMOHHBIX U aBTOMATH3UPOBAHHBIX CHCTEMAX;

- Teopust npUHATHSA PELLICHUM.

- Teopus cuctemM u CUCTEMHBIN aHAIIN3;

- [IpeanumninoMHasl mpakTHKa;

- l'ocynapcTBenHas urorosas arrectanus (BbinoiaHeHue u 3amurta BKP).

3. CTpyKkTypa U coepKaHue JUCHUILTUHbI

OOmass TPYJAOEMKOCTh JUCIUIUIMHBI COCTaBIseT 3 3a4eTHBIX eauHwI, T.e. 108
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aKaJICMHUYCCKHX YaCOB.

3.1.1 Ounas ¢popma oOydeHus

3.1. Buasbl yueOHOii padoThl M TPYA0eMKOCTh (10 opmMam o0yueHusl)

No ) Koy Cemectpsl
w/n Bun yuyeOHo# padoThI €CTBO 6
4acoB
1 AyYAUTOpPHBIE 3aHATHS 54 54
B ToM uucne: - -
1.1 Jlexkuun 18 18
1.2 CeMuHapCKue/IPaKTHIECKUE 3aHATHS - -
1.3 JlaGopaTopHble 3aHIATHS 36 36
2 CamocrosiTejibHas padoTa 54 54
B ToM uucne: - -
21 [ToaroTroBKka U BHIMOJIHEHHE i i
' 71a00paTOPHBIX padOT
3 KypcoBoe npoekTupoBanme - -
3 IIpoMeskyTOUHasI aTTeCTALUSA - -
3ader/sK3aMeH/ i d.3a4eT - 3a4er
Hroro: 108 108
3.1.2 3aounas ¢popma oOyueHus
e ) Koy Cemectpbl
w/n Bup yuyeoHoii padoTbl €CTBO 7
4acoB
1 AyIMTOpHBIE 3aHATHS 12 12
B Tom unce: - -
1.1 Jlexknnu 4 4
1.2 CeMuHapcKue/mpakTHYECKUE 3aHATHS - -
1.3 JlaGopaTopHbIe 3aHATHS 8 8
2 CamocrosiTenbHas padora 96 96
B ToM uucne: - -
21 [ToaroToBka M BBHITTOTHEHNE i i
' 71a00paTOpHBIX PaboT
3 KypcoBoe npoekTupoBanue - -
3 IIpomexyTOUHASI ATTECTALMSA - -
3adet/sK3aMeH/ud.3aueT - 3a4er
Hroro: 108 108




3.2. TemaTu4yeckuii NJIaH U3y4eHHusl TUCHUNIMHBI(MI0 (popMam 00ydeHMs1)

3.2.1 Ouynas ¢popma o0ydeHus

TpynoemMKocCTs, yac

AynutopHas pabora
Cemu- Hpai- Camoc-
Pa3nensi/Temsl Jlabo- [ruuec-
Ne n/mt Hapckue/ TOSI-
JTUCIUIIIINHBI Bcero | Jlek- parop- | Kas
MPaKTH- TeJIbHast
1002078 HBIE 3a- | MO/~
YEeCKHUE pabora
HATUSL [TOTOB-
3aHATHS
Ka
1 OCHOBHBIC ITOHSATHS U KaTeTOPUH 4 2 2
aHaJIM3a TaHHBIX
2. Hcnons3oBanue s3bika R B ananmze 4 2 2
JaHHBIX
3. Jlabopatophast padota Nel. OCHOBBI 10 6 4
si3pIKa R J1s1 aHanm3a qaHHbIX
4, OcobennocTtH s361Ka R, ocHOBHEIE 4 2 2
O6uOIMOTEKN U HPEHMBOPKH
5. Jlabopatophast pabota Ne2. Pabora ¢ 10 6 4
nakeramu CARET u BORUTA na
si3p1ke R
0. Hcnonws3oBanus s13eika Python st 3] 2 4
aHaJIM3a TaHHBIX
7. JlaGopartopHas padota Ne3. Ananu3 10 6 4
JMAHHBIX C TOMOIIBI OHOINOTEK
si3pika Python
8. Pa3BenouHbIi aHANH3 TaHHBIX. 6 2 4
O1LeHKH [IEHTPAILHOTO MOJIOKECHUS,
BapHaOeILHOCTH U pacIipeielIeHHs
JIAHHBIX
0. OO0cie10BaHNE IBOUYHBIX U 6 2 4
KaTeropUaJIbHbIX JIAHHBIX
10. | JlaGopatopHas pab6ora Ned. CriocoObI 10 6 4
MOJITOTOBKU MCXOJTHBIX JTAHHBIX
11. KoppensiunoHHbIi 1 perpecCHOHHBIN 6 2 4
aHaJIN3 JIaHHBIX
12. OCHOBBI TUCIIEPCUOHHOTO aHAIN3a 6 2 4
13. | Jlaboparopnas pabora NeS. 10 6 4
KrnacTepHslii 1 perpeccHoHHBIH
aHaJIN3 IAHHBIX C MUCIOJIb30BaHHEM
si3pIka R
14. | [loBTopHBIi 0TOOpP B aHAIIN3E 6 2 4
JaHHBIX — OyTCTpan
15. | JlaGopaTopHas paGota Ne6. 10 6 4
Peanusanust Oyrcrpana Ha si3pikax R
u Python
Hror: 108 18 36 54
3.2.2 3aounas popma oOyueHust
Paznensi/Temsr TpynoeMKoCTh, yac
Neo /it
JUACLIUIIIUHBI Bcero \ AynuropHas paboTa




[Ipak- Camoc-

Cemu-
Jlabo- Tuuec- ToOs-
Hapckue/
Jlek- patop- Kas TelbHas
MPaKTH-
1085051 HBbIC 3a- TOJ- pabota
YEeCKHE
HATHS TOTOB-
3aHATHS
Ka
1 OCHOBHBIC MTOHATHUS U KATCTOPHH 6,3 0,3 6
" | aHanM3a JaHHBIX
2. Hcnons3oBanue s3b6ika R B ananmze 6,2 0,2 6
JaHHBIX
3. JlaGopartopnas pabora Nel. OcHOBEI 7 1 6
s13b1Ka R JUTs1 aHaM3a TAaHHBIX
4. OcobenHocTH s361Ka R, OCHOBHBIE 6,5 0,5 6
O0uOIMOTEKN U PPEHMBOPKH
5. JlaGopatopnas padora Ne2. Pabora ¢ 7 1 6
nakeramu CARET u BORUTA na
si3pIKe R
0. Hcnonws3oBanus si3eika Python st 6,5 0,5 6
aHaJIn3a JaHHbIX
7. JlaGopatopnas padora Ne3. Ananus 7 1 6

JMAHHBIX C TOMOIIBI0 OHOINOTEK
si3pika Python

8. Pa3Beo4YHEIN aHATU3 TaHHBIX. 6,5 0,5 6
OI1eHKH TICHTPATBHOTO TOJ0KEHUS,
BapHaOEIHLHOCTH U pacIipeelICHHs

JIAHHBIX

0. O6creoBaHKe TBOUMYHBIX U 6,5 0,5 6
KaTerOpHUAJIbHBIX TAHHBIX

10. | JIaGopatopHas pab6ora Ned. CriocoObI 7 1 6
MOJrOTOBKU MCXO/HBIX JIAHHBIX

11. KoppensiunoHHbIN 1 perpecCHOHHbBIN 6,5 0,5 6
aHaJIN3 JIaHHBIX

12. OCHOBBI JUCIIEPCHOHHOTO aHAIN3a 6,5 0,5 6

13. JlaGopartophas paGora NeS. 10 2 8
KunactepHslil 1 perpecCUOHHBIN
aHaJIN3 IaHHBIX C MCIOJIb30BaHHEM
si3p1Ka R

14. | [loBTopHBIi 0TOOpP B aHAIIU3E 8,5 0,5 8
JaHHBIX — OyTCTpan

15. | Jlaboparopnas pabGota Ne6. 10 2 8
Peanusanust OytcTparna Ha si3bikax R
u Python

Hror: 108 4 8 96

3.3. Copaep:kaHue TUCHUNINHBI

OCHOBHBIE TTOHSTHS ¥ KATETOPUH aHAITN3a TaHHBIX

Hcnonb3oBanue s3blka R B aHanmm3e JaHHBIX

OcobenHoctH a3biKa R, ocHOBHBIE 6MOIMOTEKH U (PpeiiMBOpKU

Hcnonb3oBanus sizbika Python it ananu3za naHHbBIX

Pa3Benounblif ananu3 gaHHbIX. OLUEHKH EHTPAIbHOTO MOJI0XKEHUs, BapuabelbHOCTH U
pacripeneneHust JaHHBIX

OO0cnenoBanre ABOMYHBIX U KaTETOPHATBHBIX TAHHBIX




KoppensunoHHbIil 1 perpecCHOHHBIN aHAIN3 TaHHBIX
OCHOBBI IUCIIEPCUOHHOTO aHATIN3a
[ToBTOpHBII OTOOP B aHANIN3E NaHHBIX — OyTCTpar

3.4. TemaTuka ceMMHAPCKHUX/MPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHIA

3.4.1 CeMuHapcKue/IPAKTUICCKUEC 3aHATHE
He nmpenycMoTpeHbI.

3.4.2 JlaGopatopHbIe 3aHATHS

Jlaboparopnas padota Nel. OcHOBBI s13bIKa R 1151 aHanm3a TaHHBIX

Jlaboparopnas padorta Ne2. Pabora ¢ makeramu CARET u BORUTA Ha si3pike R
10. JlaboparopHas padora Ne3. AHanM3 JaHHBIX ¢ TOMOIIBIO OMOIMOTEK s13bika Python

4
5
6.
y
8
9

11. JIaboparopnas padota Ne4. CriocoObI MOATOTOBKH UCXOIHBIX JAHHBIX

12. JITaboparopnas paborta NeS5S. KnacTepHbIi M perpecCHOHHBIM aHaIW3 JIaHHBIX C
HCITIOJIb30BaHUEM sI3bIKa R

13. JlabopartopHas pabota Ne6. Peanuzanus 6yrcTpana Ha si3bikax R u Python

3.5 TemaTnka KypcOBbIX NPOEKTOB (KypPCOBBIX padoT)

KypcoBoii mpoekt (paboTa) He MPeayCMOTPEH.

4. Y4eOHO-MeTOAUYECKOEe M MH(OPMAIIUOHHOE o0ecieueHne

4.1. HopmatusHblie 1okyMeHTbI H OCThb1

1. ®enepanbHblil 3akoH 0T 29 aexabps 2012 roga No 273-D3 «O6 ob6pa3oBaHuH B
Poccuiickoii @enepanumy» (C USMEHEHUSIMH U JIOTIOJIHEHUSIMU );

2. @enepanbHblil  rocylapcTBEHHBIH  00pa3oBaTelbHbI  CTAHAAPT  BBICLIETO
oOpa3oBaHus - 6akanaBpuar 1o HanpasyieHuto noarotToku 09.03.02 MxpopmanoHHbIe CHCTEMBI
U TEXHOJIOTUH, yTBepkKIeHHbIH IIpukazom MunucrtepcrtBa obpasoBanust u Hayku P® ot 19
cents10ps 2017 r. N 929 "OO yrBepxkaenuu enepanpHoro... Penakuusa ¢ uamenenusmu N 1456
ot 26.11.2020;

3. [Tpuxa3z MunucrepctBa oopazoBanus u Hayku P® ot 05 anpens 2017 r. No 301
«O06 yrBepxxaernu [lopsiika opraHu3auy 1 oCyIiecTBICHUs 00pa30BaTeIbHON 1€ TENBHOCTH I10
o0Opa3oBaTeNbHBIM IpOrpaMMaM  BBICIIETO 00pa3oBaHHMs — TIporpamMmaM OakajaBpuara,
nporpaMMam CreluaInTeTa, IporpaMMaM MarucTparyphl.

4.2. OcHoBHas1 JHMTepaTypa

1. Data Science u MHTEJUIEKTyaJIbHBIM aHaNU3 JaHHBIX : yueOHoe mocobue / JI. M.
Haszapos, C. B. bernuera, /I. b. KostyH, A. JI. Hazapo. — Mocksa : Aii [Tu Ap Menna, 2022.
— 304 c. — ISBN 978-5-4497-1931-7. — Texkcr : anexTponHbIi // LlndpoBoii 00pazoBaTebHbINH

pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/127201.html (nmara
obparenus: 16.01.2022)
2. [TporonpskoHoB, A. B. Anroputmsl Data Science u ux nmpakTHuecKasi peann3aus

Ha Python : yuebnoe mocobue / A. B. [Ipotoapskonos, I1. A. ITeuioB, B. E. CagoBHHKOB. —
Bonorga : Undpa-Umkenepus, 2022. — 392 c. — ISBN 978-5-9729-1006-9. — Tekcr :
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aNeKTpoHHBI  //  JlaHb : JJIEKTPOHHO-OMOMMoTeunass  cucrema. —  URL:
https://e.lanbook.com/book/281189 (nata ooparmienus: 30.06.2022)

3. Aranakos, C. A. Aranu3 naHsabIX B cpezie R : yuebnoe nocobue / C. A. Aranakos.
— Owmck : OMI'Y, 2020. — 52 ¢. — ISBN 978-5-7779-2438-4. — Texcr : snekTpoHHbIi // Jlanb
. aneKTpoHHO-OMOmoreunas cucrema. — URL: https://e.lanbook.com/book/136348 (mara
obparenus: 30.06.2022)

4.3. JlonoJHUTeIbHAS JIUTEpaTypa

Anexkcees, /I. C. TexHonoruu UHTE/UIEKTyaapHOTO aHanu3a nanubeix / J1. C. Anekcees, O.
B. Hlexounxun. — 2-e u3n., crep. — Cankt-IlerepOypr : Jlans, 2024. — 176 c. — ISBN 978-5-
507-48763-9. — TekcT : anekTpoHHbIH // JIaHb : 31ekTpoHHO-OubmoTeunas cucrema. — URL:
https://e.lanbook.com/book/362915 (nara oopamenus: 31.10.2022)

4.4. JneKTpOHHBIE 00pa3oBaTe/ibHbIE PecypChl

Ananus JaHHBIX LMS MoOCKOBCKOTO HoJINTeXa URL:
https://online.mospolytech.ru/enrol/index.php?id=12581
1. JlokymeHTanusi 1o s3blky R [Dnekrponnsiii pecype]. — URL: https://cran.r-

project.org/manuals.html (nara oopamenus: 05.06.2022).

2. Harnsnnas cratuctuka. Mcnonmszyem R! [Onextponnsiii pecypc]. — URL:
http://ashipunov.info/shipunov/software/r/r-ru.htm (nara odpamenus: 05.06.2022).

3. AHnanu3 JaHHBIX ¢ ucnonb3oBaHueM Python [Onekrponnsiii pecype]. — URL:
https://habr.com/ru/articles/353050/(nata obpamenus: 05.06.2022).

4. Kak ananusupoBath gaHHbie B Pandas: nepssie maru [Onexrponnsiit pecype]. — URL:
https://blog.skillfactory.ru/kak-nachat-analizirovat-dannye-v-pandas-pervye-shagi/ (mara
obparmenus: 05.06.2022).

3. YuuMcsd aHanM3upoBaTh — MOJNHBIA LUK [OnekTpoHHbIM pecypc]. — URL:
https://habr.com/ru/articles/685764/ (nara obpamienus: 05.06.2022).

6.  Anamu3 gansabix: OnpeneneHue, TUNBI U TpuMepsbl [DnekTponHbli pecype]. — URL:
https://hr-portal.ru/story/analiz-dannyh-opredelenie-tipy-i-primery (mata oOparieHus:
05.06.2022).

7. Tlponecc ananu3a qaHHBIX [ DnekTpoHHBIN pecypc]. — URL: https://pythonru.com/baza-
znanij/process-analiza-dannyh (mata o6parenus: 05.06.2022).

4.5 JluueH3MOHHOe W CBOOOJAHO PpacHpoCTpaHsieMoe IMPOrpPaMMHOe

odecreyeHue

1. Microsoft Windows 7
2. Microsoft Office 2007
3. Python


https://online.mospolytech.ru/enrol/index.php?id=12581

4.6 CoBpemenHble NpodecCHOHATBLHbIE 0a3bl JAAHHBIX U
uHG(oOpPMalHOHHbIE CTIPABOYHbIE CHCTEMBI

1. OII "KOpa#uTt" https://urait.ru/
2. IPR Smart https://www.iprbookshop.ru/
3. OBC "Jlanp" https://e.lanbook.com/

5. MaTepuajibHO-TeXHHYECKOe 00ecrneyeHue

JIeKIMOHHBIE ayTUTOPUH 0011ero PoHa.

AynuTopuu IS IPOBEICHHS MPAKTUUECKUX 3aHATHI 001iero Gpouaa.
Hacrtennslit/ mepeHocHON 3KpaH.

[TepeHOCHO#/ CTalMOHAPHBINA TMPOSKTOP ISl IEMOHCTPALIMH CIIAHI0B.
HoyTtOyk 1 [eMoHCTpauu ciaiiios.

KoMnbroTepHbIii Ki1acc sl CaMOCTOSITENIbHOM paboTBhI.

Bbubauoreka, YNTAIBLHBIA 347l

6. MeTonnqecmle PEKOMEHIAIINN

6.1. MeToguveckue peKOMeHAAIUM JJIsl MPENoAaBATesl 0 OPraHU3aANNU
00y4eHus1

JICKITMOHHBIC 3aHSATHUS MPOBOJSATCS B COOTBETCTBHHU C COJCPKAHUEM HACTOSIIEH pabodeii
IIPOrpaMMBEI.

HOCGHICHI/IG JICKIIMOHHBIX 3aHATUN ABISIETCA 0053aTEIHHBIM.

JlomyckaeTcss  KOHCHEKTHPOBaHHE JICKIIMOHHOTO  Marepuaja MHUCbMEHHBIM WM
KOMITBIOTEPHBIM CITOCOOOM.

Perynspuas npopaboTka Marepuaa JEKIUH M0 KaKI0MY pa3aelny B paMKax MOJArOTOBKH K
MPOMEXKYTOYHBIM M UTOTOBBIM (JOpMaM aTTecTallMM, a TAK)Ke BBIMOJIHEHHWE W TMOATOTOBKA K
3amuTe 7a00paTOPHBIX pabOT MO AWCHUUIUIMHE SIBISETCS OJHUM U3 BaXHEWIIUX BHUJOB
CaMOCTOATEILHOM pabOoThI 00YUAIOIIErocs B TEUEHUE CEMECTpa.

6.2. MeToauyeckue YyKazaHusl I O0y4alOIIMXCS 1O OCBOEHMIO
AUCHHUILIUHBI

[Tocemienne JEKUMOHHBIX 3aHATUH sBIsSeTCA 00s3aTenbHBIM. [IpomycK JeKIMOHHBIX
3aHATUN 0€3 YBaXHUTEIbHBIX NpPUYMH B o0beMe Oonee 40% oT oO0mero konuyecTBa
MPEAYCMOTPEHHBIX YYEOHBIM IIJITAHOM Ha CEMECTp JIEKIIUH BJIEUET 3a COOOM HEBO3MOXKHOCTH
aTTeCTallMy 11O AUCIHHUINIMHE, TaK KakK o6yt1a}01111/11710${ HE Ha6HpaeT MHWHHUMAJIBHO OOITYCTUMOTI'O
IUTSL TIOJYYEHHUs] MUTOTOBOM aTTecTallMy 10 JWUCHUILIMHE KOJIMYeCTBa 0ajulOB 3a ITOCEHICHUE
JIEKIIMOHHBIX 3aHATHH.

JlonyckaeTcs  KOHCHEKTHPOBAaHHE JIGKIIMOHHOIO  MaTepuana IHUCbMEHHBIM WU
KOMITBIOTEPHBIM CIIOCOOOM.

Perynsipaas mpopaboTka MaTepuana JeKIHMH Mo KaKI0My pa3/ieldy B paMKax MOATOTOBKH
K MPOMEXYTOUYHBIM U UTOTOBBIM (pOpMam aTTECTallMH, a TAaKXKe BBHIIOJIHEHUE M MOATOTOBKA K
3amuTe JabOpaToOpHBIX PAOOT MO JUCIUIUIMHE SIBJSIETCS OJHUM U3 BAXKHEUIIUX BHUOB
CaMOCTOSITETIHHOM PadOTHI CTY/IEHTA B TEUCHHE CEMECTpa.
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/. ®OH/I OLIEHOYHBIX CPECTB

B mponiecce 00yueHust HCTIOIB3YIOTCS CIICAYIOIINE OIICHOYHBIE ()OPMBI CAMOCTOSTEILHOM
paboTHI CTYICHTOB, OIICHOYHBIC CPEACTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M TIPOMEKYTOYHBIX
aTTEeCTaLlUIl:

MOATOTOBKA K paboTe Ha TaOOpaTOPHBIX 3aHITHIX

7.1 MeToAbI KOHTPOJISI M OLICHUBAHHS Pe3yJIbTATOB 00y4eHUs!

B pesynbrare OCBOCHHMS ~AMCHUIUIMHBI  (MOAyis)  (OPMHUPYIOTCS — CIEAYIOIIHE
KOMIIETECHIIUU

Kon B pe3ysabTarte ocBoeHHs1 00pa30BaTeJIbHOM MPOrPaMMbl 00y4aroIIuiicst
KOMIIeTEeHIINH JA0JI2KeH 00,1a1aTh
[K-5

CnocobeH ontuMu3upoBath GpyHKunoHUpoBaHue bJ{

[1K-6

CriocobeH npeaoTBpaIaTh NOTEPU M MOBPEXKICHHS JTaHHBIX

B nporiecce ocBoeHuUs1 00pa30BaTeIbHOM POrPAMMBI JJAHHBIC KOMIIETCHIIUH, B TOM YUCIIC
UX OTAEJIbHBIC KOMIIOHCHTHI, (OPMHUPYIOTCS TOJTAIIHO B XOJAE OCBOCHHS OOYYaIOIIMMUCS
JAUCUUIUIMH (MOJYJICH ), IPAKTHK B COOTBETCTBHH C YYCOHBIM IJIAHOM U KaJICHAAPHBIM rpapukoM
y4eOHOT0 Tporiecca.

7.2. llIkana u KPUTEPUH OLIEHUBAHUS Pe3yJIbTATOB 00y4eHUsI

dopMa IIPOMEKYTOYHOM aTTECTALUU: 3a4eT.

[IpomexxyrouHast —arrecraiss oOyJarommxcss B Qopme 3au€ra MPOBOAUTCS IO
pe3y/ibTaTaM BBITIOJIHEHHMSI BCEX BHJOB YUeOHOW palOThI, MPEIyCMOTPEHHBIX Y4EOHBIM
IUTAHOM M0 JaHHOM AMCUUIUIMHE (MOJMYIIO), MPH ATOM YUUTHIBAIOTCS PE3YNbTAThl TEKYIETO
KOHTPOJIS YCIIEBAEMOCTH B TeueHue cemectpa. OIeHKa CTENeHH TOCTHKEHUS O00YyJaroluMUCS
IUIAHUPYEMBIX  Pe3yJabTaTOB  OOyYeHHs TO0  JUCHUIUIMHE  (MOJYJIIO)  TIPOBOJUTCS
MperoaBaresieM, BeIyITUM 3aHATHS 110 JUCIUTUIHHE (MOIYIIF0) METOIOM DKCIEPTHOW OIECHKH.
[To wWroraM mMPOMEXKYTOYHOW ATTECTAIMU IO JUCIHMILTUHE (MOIYIIO) BBICTABISCTCS OICHKA
«3a4YTEHO» HUJIA «HE 3aUYTECHOY.

K mpomexyTouHOl aTTecTaluu JOMYCKAIOTCS TOJBKO CTYAEHTHI, BBHIOJHUBIINE BCE
BUJBI y4eOHON paboThl, MPEIyCMOTPEHHBIE paboyeil MporpaMMoil Mo AMCUUIUIMHE «AHAIH3
naHHbIX» (mocetunu Oonee 40% JEKIMOHHBIX 3aHSITUN, BBIIOJHWIN JaOopaTOpHbIE PaboTHhI,
MPOILIN MPOMEXYTOUHBIA KOHTPOIb B (hopMe 3 KOHTPOJIBHBIX padoT).

Ikana oneHnBaHuA Onucanue
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BoimonHensl Bce BUIBI y4yeOHOH pabOThl, MPEeAyCMOTPEHHbIE
yueOHbIM 11aHOM. CTyAEeHT JEMOHCTPUPYET COOTBETCTBUE
3HaHWH, YMEHMI, HAaBBIKOB TPHBEICHHBIX B  TabIHIAX
3 MoKaszarejieid,  OomepupyeT  NPUOOPETEHHBIMH  3HAHUSIMH,
aHTeno YMCHHUAMH, HABBIKAMU, MPUMCHACT UX B CUTyallUAX pastquﬁ

cinoxkHoctd. Ilpy 3TOM MOryT OBITH JOMYIIEHBI

HE3HAUUTEIbHbIE OIIMOKM, HETOYHOCTH, 3aTpPyAHEHHUs IpH
AQHAIMTUYECKUX OIEpAlMsIX, IEPEeHOCEe 3HAHUM W YMEHUH Ha
HOBBIE, HECTAHJAPTHBIE CUTYalUH.

He BeimonHeHn oauH wind Oojiee BUIOB Y4YeOHOW padOTHI,
MPETyCMOTPEHHBIX Y4eOHBIM TUIaHOM. CTYACHT JEMOHCTPUPYET
HEIOJIHOE COOTBETICTBHE  3HAHHH, YMEHUM, HABBIKOB
NpPUBEIEHHBIX B  Ta0nMlax IOKa3aTeiae, JOMyCKarTCs
3HAYUTENbHBIE OMIMOKHU, TPOSBISIETCS OTCYTCTBHE 3HAHMIA,
He 3a4TeHo YMEHHUI, HABBIKOB IO Psy TMOKa3aTejei, CTYIACHT HCIbITHIBAET
3HAYUTENbHbIC 3aTPYAHEHHUS MPU ONEPUPOBAHUU 3HAHUSMHU U

YMCHHUAMMU IIPpHU UX IICPEHOCC HA HOBBIC CUTYyAILIUU.

7.2.2. Kputepuu olieHKH pabOThI 00yJaroIerocs Ha 1a00paToOpHBIX 3aHATHIIX
«5» (OTJIMYHO): BBIIIOJIHEHBI BCE MPAKTUYECKHE 3aJaHUsl, IPEIyCMOTPEHHbIE MPAKTUUYECKUMU
3aHATUAMU, 00YJarOIINIicA YeTKO U 0e3 OIMOOK OTBETUII Ha BCE KOHTPOJIbHBIE BOMPOCHI, AKTUBHO
paboTan Ha IPaKTUUECKUX 3aHATHUSX.
«4» (XopomIo): BBHINOJHEHbI BCE NMPAKTUYECKUE 3aJaHUS, MPEIYCMOTPEHHbIE NMPAKTUYECKUMHU
3aHATUSIMH, 00yYaroIMiics ¢ KOPPEKTUPYIOLIMMU 3aMEUaHUSIMU IpernojaBaTelis OTBETUII Ha BCe
KOHTPOJIbHBIE BOIIPOCHI, TOCTATOYHO AKTUBHO pab0Tal Ha NPAKTUYECKUX 3aHATHUSAX.
«3» (YAOBJIETBOPUTEJbHO): BBIIIOJHEHbl BCE NPAKTHUYECKHE 3aJaHUS, IPEAYCMOTPEHHbBIE
NPAaKTUYECKMMHU 3aHATUSAMHU C 3aMEYaHUSAMH IperojaBaTens; oOydaroluiics OTBETHI Ha BCe
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.
«2» (Heyl0BJIEeTBOPUTEJIbHO): OOYYaIOLIUIiCS HE BBIMOJHWI WM BBIIOJHWI HENPaBUIBHO
IPAKTUYECKHUE 3a/1aHus, MPETyCMOTPEHHbIE MPAKTUYECKUMHU 3aHATUSMHU; CTYJIEHT OTBETHJI Ha
KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAMH WJIM HE OTBETUJI Ha KOHTPOJIbHBIE BOIPOCHI.

7.2.3. Kputepun OL€HKHA TECTUPOBAHUS
TectupoBaHue OIIEHMBAETCA B COOTBETCTBHUM C IPOLEHTOM IPABHIBHBIX OTBETOB, JIAHHBIX
CTYJEHTOM Ha BOIIPOCHI TECTA.
CranjapTHas IIKajla COOTBETCTBUS pE3YyJlbTaTOB TECTUPOBAHMS BBICTABISIEMOM OaybHON
OLICHKE:
— «OTJIMYHOY - CBbIIIE 85% MpPaBUIbHBIX OTBETOB;
— «xopomo» - ot 70,1% 1o 85% npaBUIBHBIX OTBETOB;
— «yJIOBJIETBOPHUTENBHOY - OT 55,1% 10 70% mpaBUIBHBIX OTBETOB;
— o1 0 10 55% npaBUIBHBIX OTBETOB — «HEYOBJIETBOPUTEIHHO)
«5» (OTJIMYHO): TECTHUPYEMBIM JIEMOHCTPUPYET CUCTEMHBIE TEOPETHUYECKUE 3HAHMS, BIIAJIEET
TEPMUHAMHM U 00JIaZlaeT CIIOCOOHOCTHIO OBICTPO pearnpoBaTh Ha BONPOCHI TECTA.
«4» (X0po1I0): TECTHUPYEMBIM B IIEJIOM JEMOHCTPUPYET CHUCTEMHBIE TEOPETUYECKHE 3HAHUS,
BJaJieeT OOIBIIMHCTBOM TEPMUHOB U 00JIaJ]a€T CIIOCOOHOCTHIO OBICTPO pearupoBaTh Ha BOIIPOCHI
TecTa.
«3» (YAOBJICTBOPHUTEIbHO): CUCTEMHBIE TEOPETUUECKNE 3HAHUS Y TECTUPYEMOI'O OTCYTCTBYIOT,
OH BJIaJIeeT HEKOTOPHIMHU TEPMUHAMHU U Ha BOIIPOCHI TECTA pearupyeT JOCTaTOYHO MEJICHHO.
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«2» (HeyIOBJIETBOPHUTEJIbHO): CHUCTEMHBIE TEOPETUUYECKUE 3HAHUS Yy TECTUPYEMOTO
OTCYTCTBYIOT, TEPMUHOJIOTHEH OH HE BJIa/IEE€T U Ha BOIIPOCHI TECTa pearupyeT MeJIEHHO.

7.3. OueHo4HbIE CpeCTBA

Bormpocsl k 3aueTy 1no AUCUUILIMHE «AHATU3 JaHHBIX )

© XN~ wDNE

BAADA D WWWWWWWWWWRNRNRNRNNNNNNNNERRERREREPRERER
PONMNPOOONDTRONEOOXONDDTORAEONEOO0NDORAWDNRO

Microsoft SQL Server

busznec-ipo6eMBbI U1 MHTEIUIEKTYAIBHOTO aHaIN3a TaHHBIX
3agauu MHTEIUIEKTYalIbHOTO aHaN3a JaHHBIX
Knaccudukanms

Knacrepuzamus

Bzaumocsszu

Perpeccus

IIpornosupoBanue

AHanu3 nocieaoBaTenbHOCTeN

AHanu3 OTKJIOHEHU

[TpoeKTHBIN LUK MHTEIUIEKTYalbHOTO aHAJIN3a JaHHBIX
DopmynrpoBaHTe OM3HEC-TTPOOIIEMBI

COop maHHBIX

OuncTka 1 Ipeodpa3oBaHue JaHHBIX

Co3nanue Moaenu

Ornenka Moaenu

OTUYETHOCTH U MTPOTHO3UPOBAHUE

WuaTerpanus mpuiioxeHust

YupasneHue MOAEIIMUA

Hacrpoiika unctpymentos Table Analysis

Hacrpotiika aHanuTHYECKUX CIY)0 ¢ aAMUHUCTPATUBHBIMHE MTPaBaMH
HacTtpoiika aHanmuTHYECKUX CITyK0 0€3 mpaB aIMUHUCTPATOPa
[TonroroBka Kk paboTe HAACTPOUKH

Huctpyment Analyze Key Influencers

Huctpyment Detect Categories

Hucrpyment Fill From Example

WucTtpymeHT nporno3upoBanus Forecast

Huctpyment Highlight Exceptions

Huctpyment Scenario Analysis

Nuctpyment Goal Seek

Huctpyment Prediction Calculator

HHCTpyMeHT aHaim3a moTpedbutensckoi kop3uusl Shopping Basket Analysis
Texunueckuii 0630p uucTpymentos Table Analysis
Hcropus DMX

[Iponecc MHTEIIEKTYaTIbHOTO aHAIN3A TAHHBIX
ATpubyT

CocrosiHue

Bapuant

Kotoun

BxoabI 1 BBIXOIBI

O6bvextel DMX

CTpyKTypa MHTEIIEKTYJILHOTO aHaIH3a

Mopenb HHTEIIEKTYa IbHOTO aHaIn3a

Cunrakcuc 3anpocos DMX
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45,
46.
47.
48.
49.
50.
51.
52.
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.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94,

Co3nanue CTPyKTyp HHTEIUIEKTYAJIbHOTO aHAIN3a
JMCKpeTH3NpOBaHHBIE CTOIOIBI

BrosxeHHbIE TaOIHIIBI

Paznenenne Ha 0OydaronIuii 1 MPOBEPOTHBII HAOOPHI TAHHBIX
Co3manue Mojeneil HHTEIJIEKTYalbHOTO aHaIn3a
BrosxeHHbIE TaOIHIIBI

CroxHBIE CIIEHAPUH BIIOKCHUS

DOuUnbTphI

3anonHeHNe CTPYKTYP MHTEIUIEKTYIbHOTO aHAIM3a
3arnosHeHNe BIIOKEHHBIX Ta0HIL

3anpoc IaHHBIX CTPYKTYPBI

3anpoc TaHHBIX MOICITH

IIpornosupoBanue

[Iporuosupyromee coenHEHNE

CHHTaKCHC IPOTHO3UPYIOLINX 3aIIPOCOB

BriosxeHHBIE CXO/IHBIC TAaHHBIC

IIporHo3 B peaibHOM BpeMEHHU

BbIpoKeHHBIE TPOTHO3BI

[Iporrozupytomue GpyHKITIN

BuemrHue nim onpenenseMsle MoIb30BaTeneM (QyHKIHHA
[TporHo36I MO BIOXKEHHBIM Ta0JINIIAM

[Tporao3 BI0KEHHBIX CTOJIOIOB 3HAYCHUN

Pexxumer Offline n Immediate

Co3nanue 00BEKTOB HHTEIUICKTYaIbHOTO aHaIM3a JaHHBIX
HcToyHuKHN TaHHBIX

Co3nanue ucrounnka nanasix MovieClick

Pabota c IMEHOBaHHBIMH BBIYHCIICHHSAMH

HccenenoBanue TaHHBIX

Co3manue 1 pelakTUpOBaHUE MOJIENeH

CTpyKTYypBI U MOJIEIIN

Hcnonb3oBanue Mactepa Data Mining Wizard

Co3zaanue CTPYKTYpbl U MOJISIIH HHTEIUIEKTyanbpHoro ananusa MovieClick
Hcnosnp30Banne BU3yabHOTO KOHCTpyKTOopa Data Mining Designer
PaboTa ¢ pemaxtopom Mining Structure Editor

Pabota ¢ perakTopom Mozeneit HHTEIUIEKTYaIbHOTO aHaIn3a
Cosznanue 1 Moau(UKaIUs TOTOJIHUTEIBHBIX MOJICIICH
O6paboTKa CTPYKTYpbl HHTEILIeKTYabHOro aHaimm3a MovieClick
JNuarpamma Tounoctu ananusa Mining Accuracy Chart
Bb160p 1IpOBEPOYHBIX TAaHHBIX

Hcnonb3oBaHue MaTpHUIbl KIacCH)UKAIIT

HUcnonp3oBanue CrossValidation

Hcnonw3oBanue nmoctpoutesnst Mining Model Prediction Builder
Wmmnopt nanssix ¢ momouipto Data Mining Client
HccnenoBanue v MOJArOTOBKA JAHHBIX

HVckimovyeHne HeTHITUYHBIX 3HAYCHHH

BanancupoBka TJaHHBIX

MoaenupoBaHue

MopaenupoBaHue Ha OCHOBE 33144

CnoxHoe mozenuposanure B Data Mining Client
HUcnonp3oBanue anropurma Naive Bayes
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95. Co3znmanne MpoTHO3UPYIOMIECH MOIEITH

96. Hcrnonb30BaHue IEPEBbEB PEIICHUI

97. Mopnens perpeccun

98. Bsanmocssi3u

99. Aunroput™ Microsoft Time Series

100. [Iporuo3upoBaHre B3aMMO3aBUCUMBIX PSIOB

101. l'unoTeTHyecKkue ClieHapUuu

102. ABTOperpeccus

103. [lepuoauuHOCTD

104. JepeBbst aBTOperpeccuu

105. Aunroput™ Microsoft Clustering

106. Knacrepuzanus kak (asza aHain3a

107. BrlsiBnenne aHoManuii mpu MOMOIIM KJIaCTepU3allui

108. [IpuHLIHKIIBI KITaCTEPU3ALIUN

109. JKecTkast m MsTKast KJacTepH3aIus

110. JuckpeTHas KiacTepusalus

111. Macmmrabupyemas KiacTepr3aris

112. KnacrepHoe mporao3upoBanue

113. Auroput™ Microsoft Sequence Clustering

114. BrimomHeHNE KIIACTEPHBIX MPOTHO30B

115. BrimonHeHne mporHo3oB MOCIe0BATEIbHOCTH

116. W3BnevyeHne BEpOSITHOCTH LIS TTPOTHO30B TIOCIEI0BATEIHLHOCTEH
117. Hcnonp3oBaHue THCTOrPaMMEI IIPOTHO30B MOCJIEIOBATEIIBHOCTH
118. BrisiBneHre HeOOBIYHBIX MIAOJIOHOB MOCIIEI0BATEIEHOCTEH
119. Marpuna nepexosioB COCTOSTHAN

120. Knacrepuzanus ¢ ucronp3oBaHueM 1enu Mapkosa

121. Paz0buenue xiactepoB

122. Auroput™ B3auMmocBs3eit Microsoft Association Rules

123. Anropurmsr Microsoft Neural Network u Logistic Regression
124. ObparHoe pacupocTpaHeHHe, (PyHKIHA OIIHOKN U CONPSKEHHBIE I'PaAUEHTHI
125. Hopmanuzanus u orobpaxenue

126. Tomonorus cetn

127. OOyueHue ycia0Busl OKOHYaHUS

128. Henuneitno pasnensiemMbie KIacChl

129. WNuTennexryanpupiit anamm3 kyoos OLAP

130. Cxema "3Be3na" u cxema "CHe:KMHKA"

131. Nzmepenwnst u nepapxun

132. Mepbl U TPYTITEL MEP

133. O06paboTka Kyba 1 ero XpaHeHue

134. Hcnonp3oBaHue ynpexaaronero KamyupoBaHus

135. 3anpockl K KyO.

IIpuMepsl TECTOBBIX 3aJaHUI
1. Ilupamupa Data Science BKJIFOUAET CIEAYIONINE YPOBHH: ...
a. IPUHATHE PEIICHUI
b. MyzapocTb, HHPOpMaNHA, JaHHBIE
C. UCCIICZIOBAHUE JaHHBIX
d. mamunaHOE 00yUYeHHE

2. Ha srane “Bueapenns” B CRISP-DM nydmymu c4UTAIOTCSI MOJIEIH: ..
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a. OpUCHTUPOBAHHBIC HA KOHKPETHBIX TOJIb30BaTENCH, CTOIKHYBIIMXCS C YeTKO 0003HAYCHHON
mpoOIeMoit

b. opreHTUPOBaHHbBIC HA NIMPOKUI KPYT MOJIH30BATENCH, CTOJKHYBIIUXCS PA3HBIMU POOJIEMaMU
C. KOTOPBIC TIABHO BITUCHIBAIOTCS B CYIIECTBYIOIIYIO TPAKTUKY

3. q)yHKLII/IH B SI3BBIKC R, KOTOpas UCTIOJIB3YyCTCA JIA KOHBEPTALlUU MAaTPULIbI WJIN KOJUICKIIUU
BEKTOpPOB B 6J'IOI( JAHHBIX HA3bIBACTCA ...

a. matrix

. data.frame

.dim

. row.names

o O T

. Bo dpeiimBopke tidyverse maker “Tidymodels” npennasHaueH ais: ...
. MOJICITUPOBAHHUS

. pabOTHI C BpeMeHEM

. MAIIMHHOTO O0Yy4YeHUS

o0 o M

. Be0-CKpenmnuHara

. JlucnepcuoHHbIM aHaIN3 ¢ HTOBTOPHBIMH U3MEPEHHSIMHU PEaU3yeTcst I ...
. HE3aBUCHMBIX BBIOOPOK

5

a

b. 3aBUCHMBIX BBIOOPOK

C. MHOTO()aKTOPHOTO HEMapaMeTPHIESCKOTrO BBIYUCIICHHS
d

. HE3aBHCHUMBIX HellapaMeTpuieckux (GakTopoB
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