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

B PE3YIbTATE U3YUCHUA NUCHUITIINHBI yanlHﬁCﬂ IIOJIYy4YUT 3HaHHs1, YMCHUS U HABBIKH,
CBjA3aHHbBIC C IIPUMCHCHUEM B CBOEH HpO(l)eCCHOHaJII)HOI;'I ACATCIIBHOCTH COBPEMCHHBIX
TEXHOJIOTHUH B 00JIaCTH aHaIn3a JaHHBIX, HAY4YUTCA pe€HIaThb 3aJadun c60pa, OpraHu3aluu,

XpaHCHHUA KW aHallu3a

JaHHBbIX. Ha IMPaKTHKEC II0JIYUYUT HABBIKH pa3pa60TKH AJIT'OPUTMOB,

IMpOorpaMMHBIX MOI[y.]ICﬁ u MOHGHCﬁ JUIA aHaJIu3a JaHHBIX. HOHY‘ICHHBIG 3HAaHUA MOI'yT OBITE

HCII0JIb30BAaHbI B HpO(l)GCCHOHaJIBHOfI JACATCIBbHOCTH IJIs1 aHaJIM3a JJaHHBIX B JIFOOBIX MpEAMCTHBIX

obmacTsax
B pesyabTare ocBoeHust
o0pa3oBaTeIbHOMN
Kon NporpaMmsbl IlepeyeHpb MIaHUPyeMBbIX pe3yJIbTATOB
KOMIIETEHIINHU 00yYaIOIIHICS T0JIKEH 00yueHMsI O TUCIUNIUHE
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
MPOrpaMMHOTO 00ecIieYeH s 111 MOHUTOPUHTa
pabots! b/l mo 00paboTke nHGOpMAIIH
NIIK-6.1. 3HaeT criocoObl 1 METOIBI PE3EPBHOTO
IIK-6 Criocoben JIBL PE3Cp
KOIIMPOBAHUS U BOCCTAHOBIICHHS JaHHBIX
NpeJO0TBpaIIaTh MOTEPH U
NIIK-6.2. YMeeT mpou3BOIUTH PE3EPBHOE
MOBPEKACHUS TaHHbBIX
KOIIMPOBAaHUE W BOCCTAHOBJICHHE IAHHBIX
NIIK-6.3. UMeeT HaBBIKY IPUMEHEHUSI TPOrPAMMHOTO
oOecrieyeHus U1l pe3epBHOIO KOITMPOBAHUS U
BOCCTAHOBJICHUS JAHHBIX

2. MecTO THCHUILIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOI NPOrpaMMbl

JucuuniamHa OTHOCHTCA K 4YacTH, (OpMUPYEMOW y4JacTHHKaMH 0Opa30BaTeIbHbBIX

otHomeHuil bioka 1 «/{uctumnnuael (Moynn)» y4eOHOro IUIaHa IporpaMMbl OakagaBpuara o

Hanpasienuo 09.03.02 «MHpopMalmoHHbIE CUCTEMBI U TEXHOIOTUN.
JIMCIUIITNHA B3aMMOCBSI3aHa JIOTHYECKH U COIEPIKATEIbHO-METOIMUECKH CO CIETYIOLUUMU
nucuuiuinHaMu U nipaktukamu OITOIT:
- CucTeMHBIH aHaNu3;

- Teopust npUHATHSA pELICHNN;

- HeueTkoe MozienupoBaHue;

- Haﬂe)KHOCTI), OpPTrOHOMHKA U KAaUYCCTBO CUCTEM YIIPABJICHU,

- TectupoBanue mporpaMMHOTO 00€CTICUCHNS,

- HpOCKTI/IpOBaHI/IC HWHTCTPALIMOHHBIX peHleHHﬁ;

- KOpHOpaTI/IBHBIC ABTOMATU3HUPOBAHHBIC CUCTCMbI O6pa6OTKI/I JaHHBbIX

- OcHOBEI HCHpCpBIBHOﬁ HHTCrpalilyl aBTOMAaTU3UPOBAHHBIX I/IH(I)OpMaI_II/IOHHLIX CHUCTEM,
- HpOI/IBBOI[CTBCHHaSI IMpaKTHUKa (HpOGKTHO-TeXHOJ'IOFI/I‘{eCKa}I);




- [IponsBoacTBeHHAs TpakTUKa (MPEIAUILIOMHAS );
- BoimonHenue u 3anyra BeIMTYCKHON KBAIM()UKAITMOHHONW PabOTHI.

3. CTpyKTYpa M cofep:KaHNe TUCUUILINHBI

OOmast TpyIOEMKOCTh JHCIHMIUIMHBI COCTaBIseT 3 3adeTHble enuHuibl, T.e. 108

aKaJICMHUYCCKHX YaCOB.

3.1.1 Ounas popma oOydeHus

3.1. Buasbl yueOHOii padoThl U TPYA0eMKOCTh (10 opmMam 00yueHusl)

No . KoanuectBo CemecTpsbl
Bun yueOHo# padoThI
n/n 4acoB 6
1 AyaAuTOpHBIE 3aHATHSHA o4 o4
B tom uncie: - -
1.1 Jlexuym 18 18
1.2 CeMHHapCKue/TPAKTHUECKHUE 3aHSITHS - -
1.3 JlaGopaTopHble 3aHATHS 36 36
2 CamocrosiTejibHas padoTa o4 94
B Tom uncie: - -
21 [ToaroToBKAa M BHITIOJTHCHHE 54 54
71a00paTOPHBIX pabOT
3 KypcoBoe npoekTupoBanue - -
3 IIpomexyTOUHASI ATTEeCTALMSA - -
3auet/aK3aMeH/ mud.3a4eT 3a4eT 3a4eT
HTroro: 108 108
3.1.2 3aouHas ¢opma oOyueHus
Ne . KoaunuecTBo CemecTpsl
Bup yueOHoit padoTbl
n/n 4acoB 8
1 AyIMTOpHBIE 3aHATHS 12 12
B Tom unce: - -
1.1 Jlexknnu 4 4
1.2 CeMuHapcKue/npakTHYeCKUe 3aHATHS - -
1.3 JlaGopaTopHbIe 3aHATHS 8 8
2 CamocrosiTeJibHas pa6oTa 96 96
B Tom unce: - -
21 [ToAroToBKA M BHITIOJTHCHHE 96 9%
71a00paTOpHBIX PaboT
3 KypcoBoe npoekTupoBanue - -
3 IIpomexyTOUHASI ATTECTALUSA - -
3adet/sKx3aMeH/ud.3aueT 3a4er 3a4eT
Hroro: 108 108




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

3.2.1 Ounas ¢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
HATUSI [FOTOB-
3aHSTHUSA
Ka
1 OCHOBHBIC ITOHSATHS U KaTeTOPUH 4 2 2
aHaJIM3a TaHHBIX
2. Hcnons3oBanue s3bika R B ananmze 4 2 2
JTAHHBIX
3. Jlabopatophast padota Nel. OCHOBBI 10 6 4
si3pIKa R J1s1 aHanm3a qaHHbIX
4, OcobennocTty s36IKa 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 TOMOIIBI0 OHOIMOTEK
si3pika Python
8. Pa3BenouHbIi aHANH3 TaHHBIX. 6 2 4
O1LeHKH [IEHTPAILHOTO MOJIOKECHUS,
BapHaOeILHOCTH U pacIipeielIeHHs
JIAHHBIX
0. OO0cie10BaHNE IBOUYHBIX U 6 2 4
KaTerOpHaTbHBIX JaHHBIX
10. | JlaGopatopHas pab6ora Ned. CriocoObI 10 6 4
MOJITOTOBKH MCXOJHBIX 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 — OyTCTpamn
15. | JlaGopaTopHas paGota Ne6. 10 6 4
Peanuzanust 6yTcTpana Ha si3pikax R
u Python
Hror: 108 18 36 54
3.2.2 3aouHas Gpopma o0yueHus
Ne /i Paznensi/Temsr TpynoeMKoCTh, yac
- JUCLUTIIIMHBI Bcero \ AynautopHas pabora




IIpak- [Camoc-
Cemu-
Jlabo- [ruuec-| TOsf-
Hapckue/
Jlek- patop- | Kas [TenabHas
MPaKTH-
1085051 HBIC 3a- | IOJ- |pabora
YEeCKHE
HATHS [FOTOB-
3aHSTHUSA
Ka
1 OCHOBHBIC MTOHATHUS U KATCTOPHH 6,3 0,3 6
aHam3a JaHHBIX
2. Hcnons3oBanue s3b6ika R B ananmze 6,2 0,2 6
JTAHHBIX
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
aHaJIM3a TaHHBIX
7. JlaGopatopnas padota Ne3. Ananus 7 1 6
JAHHBIX C ITOMOIIBI0 OHOINOTEK
si3pika Python
8. PasBeouHbIil aHAIN3 TaHHBIX. 6,5 0,5 6
OI1eHKH TICHTPATBHOTO TOJ0KEHUS,
BapHaOEIHLHOCTH U pacIipeelICHHs
JTAHHBIX
0. O6creoBaHKe TBOUMYHBIX U 6,5 0,5 6
KaTeropualibHbIX JaHHBIX
10. | JlaGopatopHast pabora Ned. CriocoObI 7 1 6
MTOJITOTOBKH MCXOHBIX JTAHHBIX
11. | KoppensuuoHHBIN B perpecCHOHHBIN 6,5 0,5 6
aHaJIN3 TAHHBIX
12. | OCHOBBI IUCIEPCHOHHOTO aHAIM3A 6,5 0,5 6
13. JlaboparopHnas pabota NoS. 10 2 8
KunactepHslil 1 perpecCUOHHBIN
aHaJIN3 IaHHBIX C MCIOJIb30BaHHEM
si3p1ka R
14. IToBTOpPHBII OTOOD B aHAIH3E 8,5 0,5 8
JIAHHBIX — OyTCTpan
15. | Jlaboparopnas pabora Ne6. 10 2 8
Peanusanust OytcTparna Ha si3bikax R
u Python
Hror: 108 4 8 96

3.3. Copaep:xkaHue TUCHUTINHBI

OcCHOBHEBIE TTOHSATHS U KaTCeropun aHajin3a JaHHBIX

Hcnonb3oBanue s3pika R B aHanmm3e TaHHBIX
OcobenHoctH a3biKa R, ocHOBHBIE 6MOIMOTEKH U (PpeiiMBOpKU
Hcnonb3oBanus a3bika Python miist ananu3za naHHbIX
Pa3Benounslif ananu3 qaHHbIX. OLIEHKH IIEHTPAIbHOrO MOJIOKEHHS, BapuabeIbHOCTH U

pacrnpeneneHus JaHHbIX

OO0cnenoBanre ABOMYHBIX U KaTETOPHATBHBIX TAHHBIX




KoppensinoHHbIil 1 perpecCHOHHBIN aHaIN3 TaHHbBIX
OCHOBBI IUCNIEPCUOHHOTO aHATIN3a
[ToBTOpHBII OTOOP B aHANIN3E AaHHBIX — OyTCTpar

3.4. TemaTnka ceMMHAPCKHUX/MPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHIA

3.4.1 CeMuHapcKue/IPaKTUICCKUEC 3aHATHE
He nmpenycMoTpeHbI.

3.4.2 JlaGopatopHbIe 3aHATUS

Jlaboparopnas padota Nel. OcHOBBI s13bIKa R 117151 aHanm3a TaHHBIX

Jlaboparopnas padota Ne2. Pabora ¢ makeramu CARET u BORUTA Ha si3pike R
Jlaboparopnas padota Ne3. AHanM3 JaHHBIX ¢ TOMOIIIBIO OMOIHOTEK s13b1ka Python
Jlaboparopnas pabora Ne4. CriocoObl TOATOTOBKHM MCXOIHBIX TAHHBIX

JlaGoparopHast pabota NoS. KiacTepHblii M pErpecCHOHHBIA aHAIU3 JaHHBIX C
UCIIOJIb30BaHKUEM s13bIKa R

JlaboparopHas pabota Ne6. Peanuzanus OyrcTpana Ha si3bikax R u Python

3.5 TemaTuka KypcOBbIX NPOEKTOB (KypPCOBBIX padoT)

KypcoBbie npoekTsl (paboThl) HE IPEAYCMOTPEHBI.

4. Y4eOHO-MeTOAUYECKOE 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 @eneparumy» (C U3MEHEHUSIMH U JIOTIOJIHEHUSIMU );
2. @DenepallbHbIIl  TOCYJAapCTBEHHBI  00pa30oBaTEeNbHBIM  CTAaHIAPT  BBICIIETO

oOpa3oBaHus - 6akanaBpuar 1o HanpasyieHuto noarotToku 09.03.02 MxpopmanoHHbIe CHCTEMBI
U TEXHOJIOTUH, yTBepkIAeHHbIH Ilpukazom MunucrepctBa obpasoBanus u Hayku PO 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 yrBepxxaeHnu Ilopsiika opraHu3aluu 1 OCyIIecTBICHNs 00pa30BaTeIbHON AeTEIbHOCTH IO
o0Opa3oBaTeNbHBIM IpOrpaMMaM  BBICIIETO 00pa3oBaHHMs — TIporpamMmaM OakajaBpuara,
IIporpaMMam CHeNHUAIUTETa, IPOrpaMMaM MarucTparypsl.

4.2. OcHoBHas1 JHMTepaTypa

1. Data Science u UHTEJUIEKTYaJIbHBIM aHaU3 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 (nara
obparenus: 16.03.2024)

2. TIlporompsikoHoB, A. B. Anroputmsl Data Science n ux npakTudeckasi peaau3anus
Ha Python : yuebnoe mocobue / A. B. IIpotoapsikonos, I1. A. ITsoB, B. E. CagoBHuKOB. —
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 oopamienus: 16.03.2024)

3. Aranakos, C. A. Ananu3 nanHeix B cpefe R : yae6HOe mocobue / C. A. Aranakos.
— Owmck : OMI'Y, 2020. — 52 ¢. — ISBN 978-5-7779-2438-4. — Texcr : anekTpoHHbIi // Jlanb
. aneKTpoHHO-OMOmoreunas cucrema. — URL: https://e.lanbook.com/book/136348 (mara
obparenus: 16.03.2024)

4.3. lonoJHUTEeIbHAS JIUTEpaTypa

Aunekcees, /1. C. Texnomoruu uHTEIIEKTyaJIbHOTO aHam3a naHHbIX / J1. C. Anekcees,
O. B. lllexkouuxun. — 2-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2024. — 176 ¢. — ISBN 978-
5-507-48763-9. — Texkcr : anexTpoHHBIH // JIaHb : 31eKTpoHHO-OMOIMoTeuHast cucrema. — URL:
https://e.lanbook.com/book/362915 (nata obparienus: 16.03.2024)

4.4. JneKTpOHHBIE 00pa3oBaTe/ibHbIE PecypChl

Amnanns JTAaHHBIX LMS MOCKOBCKOTO HoJMTeXa URL:
https://online.mospolytech.ru/enrol/index.php?id=12581
l. JoxymenTanust mo si3eiky R [Dnextponnsriii pecypc]. — URL: https:/cran.r-

project.org/manuals.html (nara oopamenwus: 19.03.2024).

2. Harmsinnast cratuctuka. Ucnonbdyem R! [Onexktponnsiii pecypc]. — URL:
http://ashipunov.info/shipunov/software/r/r-ru.htm (nara oopamenus: 19.03.2024).

3. AHanu3 JaHHBIX ¢ Hcnonb3oBaHueM Python [Dnektponnsiii pecypc]. — URL:
https://habr.com/ru/articles/353050/(nara obpammenwus: 19.03.2024).

4. Kak ananusupoBaTh AaHHble B Pandas: mepBeie maru [nekTpoHHBIN pecypc]. —
URL: https://blog.skillfactory.ru/kak-nachat-analizirovat-dannye-v-pandas-pervye-shagi/ (nara
obpamenus: 19.03.2024).

3. YuumMcs aHanM3upoBaTh — MOJNHBIN IUKA [OnekTpoHHbI pecypc]. — URL:
https://habr.com/ru/articles/685764/ (nara oopamienus: 19.03.2024).

6. Amnanus gansbix: OnpeneneHue, TUIBI U IPUMEpPHI [ DeKTpoHHBIH pecypce]. — URL:
https://hr-portal.ru/story/analiz-dannyh-opredelenie-tipy-i-primery (mata oOparieHus:
19.03.2024).

7. [Ipouiecc amamu3za maHHBIX [OnektpoHHbIl  pecypc]. — URL:
https://pythonru.com/baza-znanij/process-analiza-dannyh (mgara oopamenwus: 19.03.2024).

4.5 JluueH3MOHHOe W CBOOOJAHO PpacHpoCTpaHsieMoe IMPOrpPaMMHOe
olecneyeHue

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

PIH(l)OpMaHI/IOHHble CIIPAaBOYHbIC CUCTEMbI

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

5. MarepuajibHO-TEXHHYECKOe 00ecrneyeHue

JlekMOHHBIE ayAUTOpUH 0011ero GoHa.

AynuTopun JUisi IPOBEIEHHs IPAKTUYECKUX 3aHATHH o01ero GoHaa.
Hactennslit/ mepeHocHOI KpaH.

[TepeHocHO#/ cTarmOHApHBIN IPOEKTOP IS AEMOHCTPAIMH CIIA/I0B.
HoyTr0yk 1u1st neMOHCTpaum ciaiios.

KommbroTepHbIii Ki1ace UIst CaMOCTOSITENTbHOM paboThI.

bubnuoreka, yuTanbHbIi 3al.

6. MeTonnquKne PEKOMEHIAIINN

6.1. MeTozm'{ecmae PEKOMEHAAINMA IJISI TIPpEnoaaBaTe]Is 1o opranv3anuu

00y4eHus1

.HGKIII/IOHHBIC 3aHATHUA TIPOBOAATCA B COOTBCTCTBUMU C COACPIKAHUCM HaCTOSIHICf/'I
paboueii mporpaMMel.

HOCCHICHI/IG JICKOMOHHBIX 3aHATHH ABISIETCA 00s13aTEIbHBIM.

JlomyckaeTcsi KOHCIEKTUPOBAHUE JIEKIIMOHHOTO MaTepHhalia MHChbMEHHBIM WU
KOMITBIOTEPHBIM CIIOCOOOM.

Perynsipnas mpopaboTka marepuana JEeKIMH MO KaXIOMY pasliely B paMKax
MOJTOTOBKM K MPOMEKYTOUHBIM M MTOTOBBIM (pOpMaM aTTECTallud, a TaKXKE BBINOJHEHUE U
MOJTOTOBKA K 3allfUTe JTaOOPaTOPHBIX PadOT MO IUCHUILIMHE SBISIETCS OJHUM U3 BOKHEHUIITUX
BHJIOB CAMOCTOSITEIHLHOM PabOThI 00YJarONIErocsi B TEUCHHE CEMECTpa.

6.2. MeToauyeckue YyKazaHusl I O0y4alOIIMXCS 1O OCBOEHMIO

JTUCHHUTLINHBI

[Tocemienne NEKIMOHHBIX 3aHATUI SABIAETCS 00s3aTelbHBIM. [IpOmycK JEKIIMOHHBIX
3aHATUN 0€3 YBaXHUTEIbHBIX NpPUYMH B o0beMe Oonee 40% oT oO0mero konuyecTBa
MPEAYCMOTPEHHBIX YYEOHBIM IIJITAHOM Ha CEMECTp JIEKIIUW BIIEYET 3a COOOW HEBO3MOXKHOCTH
aTTeCTallMy 11O AUCIHHUINIMHE, TaK KakK o6yt1a}01111/11710${ HE Ha6HpaeT MHWHHUMAJIBHO JOIIYCTUMOTI'O
IUTSL TIOJYYEHHUs] MUTOTOBOM aTTecTallMy 10 JWUCHUILIMHE KOJIMYeCTBa 0ajulOB 3a ITOCEHICHUE
JIEKIIMOHHBIX 3aHATHH.

JlonyckaeTcss KOHCIIEKTMPOBaHHWE JIGKIIMOHHOTO MaTepHaja IHChbMEHHBIM WU
KOMITBIOTEPHBIM CIIOCOOOM.

PerynspHas mnpopaboTka MaTepuaja JEKIMHA 10 KaXIOMy pas3jiely B paMKax
MOJArOTOBKM K MPOMEKYTOYHBIM M MTOTOBBIM (pOpMaM aTTECTallMH, a TAaK)Xe BBINOJHEHHUE U
MOATOTOBKA K 3aIUTE JJAOOPATOPHBIX PabOT IO AWCIMIUIMHE SBISCTCS OJHUM U3 BAKHEUIITNX
BUJIOB CAMOCTOSITEIEHOM Pa0OTHI CTY/IEHTA B TCUCHHUE CEMECTpa.
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/. ®OH/I OLIEHOYHBIX CPECTB

B  mpouecce o0ydeHHS ~ HCHONB3YIOTCA  CJIENYIOIIME  OLICHOYHbIE  (POPMBI
CaMOCTOSITETIbHON pabOThI CTYIEHTOB, OLIEHOUHBIE CPEJICTBA TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH
U TIPOMEKYTOUYHBIX aTTeCTaIUil:

MOJITOTOBKA K paboTe Ha 1a00paTOPHBIX 3aHIATUAX

7.1 MeToaAbl KOHTPOJISI M OLICHUBAHNUS Pe3yJIbTATOB 00y4YeHHs

B pesynbrare OCBOGHMS IUCHUIUIMHBI (MOIyJsi) (HOPMUPYIOTCS — CIEAYIOIIHE
KOMIIETECHIIUU

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

CnocobeHn onTuMu3upoBath GpyHKroHupoBanue b/l

[1K-6

CriocobeH peaoTBpaaTh NOTEPU U MOBPEKICHHS TaHHBIX

B mpouecce ocBoeHHsT 00pa30BaTeNbHON MPOrPAMMBbI JIAHHBIE KOMIICTCHIHH, B TOM
YHCIIC UX OT/ICNIbHBIC KOMIIOHEHTBI, YOPMHUPYIOTCS TIOITAITHO B XOZ€ OCBOCHUS 00yYaIOIIMHUCS
JAUCUUIUIAH (MOJYJIEi ), MPAKTHK B COOTBETCTBHU C YYCOHBIM IJIAHOM U KAJICHAAPHBIM IPpaprKOM
y4eOHOT0 Tporiecca.

7.2. llIkana u KPUTEPUH OLIEHUBAHUS Pe3yJIbTATOB 00y4eHUsI

PopmMa MPOMEKYTOYHOM ATTECTALMU: 3a4eT.

[MlpomexxyrouHass arrectaimusi oOy4aromuxcs B (opme 3au€ra NPOBOJUTCS IO
pe3yibTaTaM BBITIOJIHEHHSI BCEX BHJOB YUeOHOW palOThI, MPEIyCMOTPEHHBIX Y4EOHBIM
IUTAHOM M0 JaHHOM AMCUUIUIMHE (MOJMYIIO), MPH ATOM YUUTHIBAIOTCS PE3YNbTAThl TEKYIETO
KOHTPOJIS YCIIEBAEMOCTH B TeueHue cemectpa. OIeHKa CTENeHH TOCTHKEHUS O00YyJarolUuMUCS
IUIAHUPYEMBIX  Pe3yJabTaTOB  OOyYeHHs TO0  JUCHUIUIMHE  (MOJYJIIO)  TIPOBOJUTCS
MperoaaBaresieM, BeIyIIUM 3aHATHS 110 JUCIUTUIHHE (MOJIYIIF0) METOIOM DKCIEPTHOW OIECHKH.
[To wWroraM mMPOMEXKYTOYHOW ATTECTAIMU IO JUCIHMILTUHE (MOIYIIO) BBICTABISCTCS OICHKA
«3a4YTEHO» HIIH «HE 3aUYTEHOY.

K mpoMexyTouHOI aTTecTaluu JOMYCKalOTCsS TOJIBKO CTYACHTHI, BBHITIOJHHUBIINE 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).

Ixana oneHnBaHuA Onucanue
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BoimonHens!l Bce BUIBI y4yeOHOH pabOThl, MpPEeAyCMOTPEHHbIE
yueOHbIM 11aHOM. CTyAEeHT JEMOHCTPUPYET COOTBETCTBUE
3HaHWH, YMEHMI, HAaBBIKOB TPHBEICHHBIX B  TabIHIAX
MoKaszarejieid,  OomepupyeT  HPUOOPETEHHBIMU  3HAHUSIMH,
3a4TeHo YMEHUSIMHU, HaBBIKAMM, IIPUMEHAET UX B CUTyalUsX Pa3IMYHOU
cinoxkHoctd. Ilpu 3TOM MOryT OBITH JOMYIIECHBI

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

He BeimonHeHn oauH wind Oojiee BUIOB Y4YeOHOW padOTHI,
MPETyCMOTPEHHBIX YU4eOHBIM TUIaHOM. CTYACHT JEMOHCTPUPYET
HEIOJIHOE COOTBETICTBHE  3HAHHH, YMEHUM, HABBIKOB
NpPUBEIEHHBIX B  Ta0nMlax IOKa3aTeiae, JOMyCKarTCs
He saureno 3HAYUTENbHBIE OIIMOKHU, TPOSBISIETCS OTCYTCTBHE 3HAHMIA,
YMEHHUI, HABBIKOB IO Psy TMOKa3aTejei, CTYIACHT HCIbITHIBAET
3HAYUTENbHbIC 3aTPYAHEHHUS MPU ONEPUPOBAHUU 3HAHUSMHU U

YMCHHUAMMU IIPpHU UX IICPEHOCC HA HOBBIC CUTYyAILIUU.

7.2.2. Kputepuu ouieHKH paboThl 00y4aromierocsi Ha 1a00paTOPHBIX 3aHITUAX

«5» (OTJIMYHO): BBIIIOJIHEHBI BCE MPAKTUYECKHUE 3aJaHUs, IPEIyCMOTPEHHBIE TPAKTUYECKUMU
3aHATUSIMH, O0yYarOIIHMIICS YETKO U 0€3 OINOOK OTBETHII Ha BCE KOHTPOJIbHBIE BOIIPOCHI, aKTUBHO
paloTai Ha MPAaKTUYECKUX 3aHATUSAX.

«4» (X0opomio): BBHIIIOJHEHbl BCE MPAKTHUUECKHUE 33JaHUS, NMPEAYCMOTPEHHBIE MPAKTUYECKUMU
3aHATUAMH, 00YYaIOLIHICA ¢ KOPPEKTUPYIOIIMMH 3aMEYaHUsAMU IPeroiaBaTessi OTBETHII Ha BCe
KOHTPOJIbHBIE BOIIPOCHI, TOCTATOYHO AKTUBHO paboTall Ha MPAKTUYECKUX 3aHITHSIX.

«3» (YHAOBJICTBOPHTEJBHO): BBIIOJHEHBl BCE NPAKTHUYECKHE 3aJaHUSA, IPEAYCMOTPEHHBIE
MPAKTUYECKMMH 3aHATUSMHU C 3aMEYaHMSIMM IpernojaBaresis; oO0y4yarouiuiicss OTBETHJI Ha BCe
KOHTPOJIBHBIE BOIIPOCHI C 3aMEUYaHUSIMH.

«2» (Heyl0BJIETBOPHUTEJBbHO): 00yJarolmMiiCs HE BBINOJHUI WM BBIIOJHUI HENPaBUIBHO
MIPAaKTUYECKUE 3aJaHus, NPEAYCMOTPEHHBIE NPAKTUYECKUMHU 3aHATUSAMHU; CTYIAEHT OTBETUJ Ha
KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAMHU MJIM HE OTBETUJI HA KOHTPOJIbHBIE BOIIPOCHI.

7.2.3. Kpurepuu OlleHKH TECTUPOBaHUS

TectupoBaHue OIIEHMBAETCA B COOTBETCTBHM C IPOLEHTOM IPABWIBHBIX OTBETOB, JIAHHBIX
CTYJEHTOM Ha BOIIPOCHI TECTA.

CranjapTHas IIKajla COOTBETCTBUS pE3Y/IbTaTOB TECTUPOBAHUS BBICTABISIEMON OayIbHON
OLICHKE:!

3a4TEHO:

— «OTJIMYHOY - cBbIIE 85% MPaBUIBHBIX OTBETOB;

— «xopoto» - oT 70,1% 10 85% npaBUIIBHBIX OTBETOB;

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

HE 3aUTEHO:

— «HEYIOBIETBOPUTEIBHO» - OT 0 10 55% NpaBUIBHBIX OTBETOB

«5» (OTJIMYHO): TECTHUPYEMBIN JEMOHCTPUPYET CUCTEMHBIE TEOPETUYECKHE 3HAHMS, BIAJCET
TEPMUHAMHM U 00JIaZlaeT CIIOCOOHOCTHIO OBICTPO pearnpoBaTh Ha BONPOCHI TECTA.
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«4» (XOpomI0): TECTUPYEMBIN B LIEJIOM JEMOHCTPUPYET CUCTEMHBIE TEOPETUUYECKUE 3HAHUS,
BJIajiceT OOBITMHCTBOM TEPMUHOB U 00JIaJIa€T CIIOCOOHOCTHIO OBICTPO pEarupoBaTh Ha BOMPOCHI

TCCTA.

«3» (yn0BJIeTBOPUTEIbHO): CUCTEMHBIE TEOPETHUUECKUE 3HAHUS Y TECTUPYEMOI'O OTCYTCTBYIOT,

OH BJIAJICCT HCKOTOPBIMU TCPMUHAMHA U HA BOIIPOCHI TECTA PCArupyeT 1OCTATOYHO MCIJICHHO.

«2» (HeyIOBJETBOPHUTEIbHO): CHUCTEMHBIE TEOPETUYECKHME 3HAHUSA Yy TECTUPYEMOTO

OTCYTCTBYIOT, TEPMUHOJIOTHEN OH HE BJIaJICET U Ha BOMPOCHI TECTA PEarupyeT MEAJICHHO.

© XN gk~ wDdE

WWWWWWWWWWNRNNNNNNNNNNRERERPERRRERERERPR
COoONooOrWNEOOONDTGRWODNMPEO®©®O®ONODGOAWDPREO

7.3. OueHOYHBIE CPeICTBA

BOHpOCH K 3a4€Ty 11O JUCHUIIIIUHE «AHamm3 JaHHBIX»

Microsoft SQL Server

Buznec-npobaeMsl ISt MHTEIUIEKTYaIbHOTO aHaIH3a AaHHBIX
3a1a4n MHTEIUICKTYaJIbHOTO aHAIN3a JAHHBIX
Knaccuduxarms

Knacrepuszanus

B3aumocss3u

Perpeccus

[Iporno3upoBanue

AHanu3 nocyien0BaTeIbHOCTEH

AHanu3 OTKJIOHEHUH

[TpOeKTHBIH MK HHTEIUIEKTYaIbHOTO aHAIH3a TaHHBIX
dopmynupoBaHre OU3HEC-TTPOOIIEMBI

COop naHHBIX

OumncTka 1 mpeoOpa3oBaHue JaHHBIX

Coznanne Mozenu

Onenka Moaenu

OTUYETHOCTh M MPOTHO3UPOBAHUE

WHTerpanus NpuioxeHus

YnpasieHue MOJEIsIMU

Hacrpoiika unctpymentos Table Analysis

Hacrpoiika aHQAINTHYECKHUX CITY>KO C a]MUHHCTPATUBHBIMU IIPABAMH
Hacrpoiika aHaIMTHYECKHX CITy>KO 0e3 IpaB aIMHHUCTpATOpa
[MoaroroBka k pabore HAIACTPOHKU

Huctpyment Analyze Key Influencers

Huctpyment Detect Categories

Huctpyment Fill From Example

HucTpy™MeHT nporHo3upoBanus Forecast

Huctpyment Highlight Exceptions

Wucrpyment Scenario Analysis

Hucrpyment Goal Seek

Hucrpymenr Prediction Calculator

WHcrpyMeHT aHanm3a norpedutenbekoi kop3unsl Shopping Basket Analysis
Texunueckuii 00630p uucTpymMenToB Table Analysis

Uctopus DMX

[Iporecc MHTEIIEKTYaTBHOTO aHAIN3a TAHHBIX

ATpulyT

CocTtosiHue

Bapuant

Kitoun
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40.
41.
42.
43.
44,
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.

BXxoan!I ¥ BEIXOAEI

O6bvextel DMX

CTpyKTypa HHTEIUICKTYaJ IbHOTO aHAIN3a

Mopenb HHTEIUIEKTYaIbHOT0 aHAIN3a

CunTakcuc 3anpocoB DMX

Co3manue CTPYKTYp MHTEIUICKTYaTIbHOTO aHAIN3a
JMCKpeTH3UpOBaHHBIE CTOIOIBI

BrosxeHHbIE TaOIHIIBI

Paznenenne Ha oOydaroniuii ¥ MPOBEPOTHBII HAOOPHI TAHHBIX
Co3manue Mojeneil HHTEIJIEKTYallbHOTO aHaIn3a
BrosxeHHbIE TaOIHIIBI

CroxHBIE CIIEHAPHH BIIOKCHUS

DOuUnbTphI

3anonHeHne CTPYKTYP MHTEIUIEKTYIbHOTO aHAIM3a
3anoHeHNe BIOKEHHBIX TaOJIHIY

3anpoc JaHHBIX CTPYKTYpPHI

3anpoc AaHHBIX MOZAEIU

IIporuosupoBanue

[Iporuosupyromee coeAMHEHHE

CHHTaKCHC POTHO3UPYIOLINX 3aIIPOCOB

BriosxeHHBIE CXO/IHBIC TAaHHBIC

[IporHo3 B peaibHOM BpeMEHU

BbIpoKeHHBIE TPOTHO3BI

[Iporuosupytomue GyHKIIUU

BuemrHue nim onpenenseMsle MoIb30BaTeneM (QyHKIHHA
[TporHo36I MO BIOXKEHHBIM Ta0JINIIAM

[Tporuo3 BI0KEHHBIX CTOJIOIOB 3HAYCHUN

Pexxumer Offline n Immediate

Co3nanue 00BEKTOB HHTEIUIEKTYaIbHOTO aHAIM3a JaHHBIX

M cToYHNKY TaHHBIX

Co3nanue ucrounnka nanasix MovieClick

Pabota c IMEHOBaHHBIMH BBIYHCIICHHSAMH

HccnenoBanne q1aHHBIX

Co3manue 1 pelakTUPOBaHUE MOJIENeH

CTpyKTYypBI U MOJIEIIN

Hcnonb3oBanue Mactepa Data Mining Wizard

Cozaanue CTPyKTYpBI M MOJISIIH MHTEIUIEKTyanbHoro ananuza MovieClick
Hcnosnp30Banne BU3yabHOTO KOHCTpyKTOopa Data Mining Designer
PaboTa ¢ pemaxtopom Mining Structure Editor

Pabora ¢ perakTopom Mozeeit HHTEIUIEKTYIbHOTO aHaIn3a
Cosznanue 1 MoauGUKaIUs TOTOJIHUTEIBHBIX MOJICIICH
O6paboTka CTPYKTyphI HHTEILIEKTyansHoro anaimn3a MovieClick
Juarpamma Tounoctr ananmuza Mining Accuracy Chart
BbI00Op MPOBEPOUHBIX JTaHHBIX

Hcnonb3oBaHue MaTpHUIbl KIacCH()UKAIIU

HUcnonp3oBanme CrossValidation

Hcnonw3oBanue nmoctpoutesst Mining Model Prediction Builder
Hmnopt aanneix ¢ nomoinisio Data Mining Client
HccnenoBanre v NOATOTOBKA JAHHBIX

HckimroueHne HeTHITUYHBIX 3HAYCHHUH
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90. banaHcupoBka TaHHBIX

91. MonenupoBaHue

92. MopnenupoBaHue Ha OCHOBE 3aJa4

93. Cnoxnoe momenuposanue B Data Mining Client

94. Hcnonw3oBanue anroputma Naive Bayes

95. Cosznanue MpOrHO3UPYIOMICH MOIETH

96. Hcmonb30BaHue IEPEBbEB PEIICHUI

97. Mopnens perpeccun

98. B3anmocssi3u

99. Aunroput™ Microsoft Time Series

100. [Iporuo3upoBanre B3aMMO3aBUCUMBIX PSIOB

101. l'unoTeTryecKue ClieHapUuu

102. ABTOperpeccus

103. IlepuoauuHOCTD

104. JepeBbst aBTOperpeccun

105. Auroput™ Microsoft Clustering

106. Krnactepu3zarus kak ¢a3a anammsza

107. BrisBinenne aHoManuii mpyu MOMOIIU KJacTepU3aIiu

108. [TpuHIUTIBL KITACTEPU3AITUT

109. JKecTkast m MsTKast KJacTepH3aIus

110. JuckpeTHas KiacTepusalus

111. Macmmrabupyemast KiracTepr3ariis

112. KnacrepHoe mporao3upoBanue

113. Anroputm Microsoft Sequence Clustering

114. BrimomHeHNE KIIACTEPHBIX MPOTHO30B

115. BrimonHeHne mporHo30B Mocie[0BaTeNbHOCTH

116. W3BnevyeHne BEpOSITHOCTH LIS TTPOTHO30B TIOCIIEI0BATEIHLHOCTEH
117. Hcnonp3oBaHKUE THCTOTPAMMBI IPOTHO30B MOCIEA0BATENBHOCTH
118. BrisiBieHre HeOOBIYHBIX MIAOJIOHOB MOCIIEI0BATEIEHOCTEH
1109. Marpunia nepexosi0B COCTOSTHAN

120. Knacrepuzanust ¢ ucronp3oBaHueM 1enu Mapkosa

121. Paz0buenue xiractepoB

122. Auroput™ B3auMmocBs3eit Microsoft Association Rules
123. Anropurmsr Microsoft Neural Network u Logistic Regression
124. ObparHoe pacupocTpaHeHHe, PyHKIHA OIIHOKN U CONPSKEHHBIE IPaAUEHThI
125. Hopmanuzanus u orobpaxenue

126. Tomonorus cetn

127. OOyueHue ycia0Busl OKOHYaHUS

128. Henuneitno pasnensiemMbie KIacChl

129. WnTennextyanbhblii ananus kyoos OLAP

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

131. W3mepenus u nepapxun

132. Mepsl 1 rpymnIsl Mep

133. O0paboTka kyba 1 ero XpaHeHue

134. Hcnonp3oBaHue ynpexaaonero KamyupoBaHus

135. 3anpochl K KyO.

IIpumepsl TECTOBBIX 3aJaHUN
1. Ilupamupa Data Science BKJIFOUAET CIEAYIONINE YPOBHH: ...
a. IPUHATHE PEICHUI
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b

. MyZIpOCTh, HH(pOpMaIIs, TaHHBIE

C. HCCIIEAOBAHNE JaHHBIX

d

2

d. OpUCHTHUPOBAHHBIC Ha KOHKPECTHBIX HOHI)?)OBaTeJ'IeI\/'L CTOJIKHYBIIUXCA C UCTKO 0003HaYEHHOMH

. MalIMHHOE 00y4YeHne

. Ha srane “Brenpenuss” B CRISP-DM nyumyMu cuutaroTcs MOJEINH: ...

mpo0IeMoit
b. opreHTUpOBaHHbBIC HA IIUPOKUI KPYT MOJIH30BATENCH, CTOJKHYBIIUXCS PA3HBIMU POOJIEMaMU

C. KOTOPBIC IIJIaBHO BITMCBIBAIOTCA B CYHICCTBYIOIYIO ITPAKTHUKY

3. q)yHKI_II/IH B A3BIKC R, KOTOpas UCTOJIb3YyCTCA JJIs1 KOHBEpPTAllUU MAaTPHUILIbI WJINW KOJUICKIIUU

BEKTOpPOB B 010K JaHHBIX HAa3bIBACTCA ...

a.

o O T

o0 o 0 M

matrix
. data.frame

.dim

. row.names

. Bo dpeiimBopke tidyverse maket “Tidymodels” npennaznauen amsi: ...

. MOACIIMPOBaHUA

. pabOTHI C BpeMeHEM

. MAIIMHHOTO O0Yy4YeHUS

. BeO-CKpenmuHara

5
a. HE3aBUCHMBIX BEIOOPOK
b.
c
d

3aBUCHMBIX BBIOOPOK

. MHOTO()aKTOPHOT'O0 HEMAapaMeTPUIEeCKOro BEIYUCICHUS

. HE3aBHCHUMBIX HellapaMeTpUiecKux (GakTopoB

. JucniepcrOHHBIN aHan3 ¢ TOBTOPHBIMHU U3MEPEHUSIMU PEaTU3yeTCs A . . .
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