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1. Henp ¥ mu1aHMPYyeMble Pe3yJIbTAThI 0CBOCHHUS TUCHHMIIIUHBI

[enbto 0CBOEHMS JUCIUIUIMHEI ABIsETCS (POPMUPOBAHKE CIIEAYIOIIMX KOMIETSHIUI:

— VYK-7 — Cnocoben noHumarh (pyHAaMeHTaJIbHbIE MPUHIUIBI PaOOTHl COBPEMEHHBIX
CHCTEM HMCKYCCTBEHHOTO HMHTEJUIEKTa, pa3paldaTbiBaTh MpaBUJa U CTaHIAPThl B3auMOJEHCTBUSA
YeJIOBEKa M HUCKYCCTBEHHOI'O MHTEUIEKTa M  HUCHOJb30BaTh HX B COLUUAIBHON U
npogecCUOHATIBLHOMN 1A TeIbHOCTH;

—OIIK-4 — CpocobeH onTUMajlbHBIM 00pa3oM KOMOMHHUPOBATH CYIIECTBYIOIIHE
UH(POPMALIMOHHO-KOMMYHUKALIMOHHBIE ~ TEXHOJOTMM Ui  pEeUIeHus 3agady B 00JacTu
poeCCUOHAIBHON JEATEIHFHOCTH ¢ YIYETOM TpeOOoBaHMi HHPOPMAIITMOHHON O€301TaCHOCTH;

—IIK-4 — CnocobeH ympaBisTh IMOJy4€HHEM, XpaHEHHEeM, Iepenadel, oOpaboTkon
OOJIBIITUX JTAHHBIX.

PesynpTaTamMyu 0CBOEHUS NUCLUIUIMHBI SBIISIOTCS CIEAYIOUIME UHANKATOPBI JOCTHKEHHUS
KOMIIETCHITIH.

NVYK-7.1. IlpumeHsieT COBpEMEHHBIE METOAbl M HMHCTPYMEHTHI Ul IPEICTaBJICHHUS
pe3yIbTaTOB HAyYHO-UCCIIEOBATEIbCKOM 1€ATEIbHOCTH.

NOIIK-4.1 Amnanu3upyer 3ajaud OpOQECCHOHATIBHOM JAEATENbHOCTH CPEICTBAMU
MH(GOPMALIMOHHBIX TEXHOJIOTH.

UIIK-4.1 OcymecTBisieT MOHUTOPUHI M OLEHKY IPOU3BOAUTEIILHOCTH OO0pabOTKU
OOJIBIITNX JTAHHBIX.

NIIK-4.2 Hcnonp3yeT METOABI M HHCTPYMEHTBI IIOJYYEHUS, XPAaHEHUs, IEpelaud,
00paboTKH OOJBITNX TAHHBIX.

2. 33)13‘1]/] OCBOCHHA THUCHHUIIIMHBI

— cpopMUpPOBaTh HABBIKM pPEIIEHUS MPUKIAAHBIX MpOo(ecCHOHANBHBIX 3a7ady C
MCIIOJIb30BAaHUEM METOJI0OB U CPEJICTB BU3YAIM3allMK JAHHBIX U 3HAHMI;

— HayuydThb aHaJM3UpPOBaTh 3a/Jayu Mpo(decCHOHATBbHON AESTENbHOCTH CpEeACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTHIA;

— HAY4YUTh UHTEPIPETUPOBATh PE3YIIbTaThl BU3yAIN3AllUU U TPAMOTHO UX ONMCHIBATH;

— cpopMHPOBaTh HABBIKU MCIIOJIb30BaHHsI OMOIMOTEK COBPEMEHHBIX CKPUIITOBBIX SI3bIKOB
(Python, R) ms Bu3yanu3aium JaHHBIX U 3HAHUH.

3. MecTo TUCHUNJIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

JlucuuniauHa OTHOCUTCS K dYacTh 00pa3oBaTelNbHONW MPOrpaMMBbI, (OpMUpPYEMOi
y4YaCTHUKaMHU OOpa30BaTENIbHBIX OTHOIIECHUHM, BXOJUT B MOAYJh 1O BbIOOpY «BBenenue B
MHTEIJICKTYalbHBIM aHaTH3 O0NBIINX TAHHBIX).

4. Cemectp(bl) ocBoeHHsI U (popMa(bl) MPOMEKYTOUYHOM aTTECTANMH MO TUCIHUILINHE

Bropoii cemecTp, 3auer

5. Bxoanblie Tpe0OBaHNS 1JIsl OCBOEHHSI THCIMIIJIHHBI

Jlis  yCHemHoro OCBOEHHSI JUCIMIUIMHBI TPEOYIOTCS pe3ysbTaThl OOY4YeHHs TIO0
CIIeTyIOIINM JTUCIUIUINHAM: « BBe/ICHHE B MHTEIUIEKTyJIbHBIN aHATN3 JaHHBIX).

6. SI3bIKk peanu3anuu

Pycckui

7. O0BeM TUCHUILIUHBI

OO6m1as TpyA0€MKOCTh AUCIMIUIUHBI COCTABIISIET 3 3.€., 108 "acoB, U3 KOTOPHIX:
-exuuu: 16 4.



-naboparopssie: 16 4.
O06beM caMOCTOSTENIBHOM pabOThI CTYI€HTA ONIpeAeTcH Y4eOHBIM MIIaHOM.

8. Conep:xkaHue IMCHUILVINHBI, CTPYKTYPUPOBAHHOE M0 TeMaM

Tema 1. Busyanusanuss MHOTOMEpHBIX JaHHBIX. 3ajaud Busyamuzanuu. CrocoOsbl
BU3YaIH3aLU1

Henp Bu3yanu3anuu, 3a1a4d BU3yalIn3allud MHOTOMEPHBIX JaHHBIX, KJIacCU(pUKAIUS 1O
BU3yalIH3UpyeMbIM 00bekTaM. BbiOOp mpaBuibHOro Tuna Bu3yaiu3auud. [lepBuuHBI aHamu3
JTAHHBIX C UCMOJIb30BAaHUEM METO/0B Bu3yanuzanuu. bubnuoreku Python (mnu R) muis perenmii
3asa4 Bu3yanuzauuu. CpaBHEHHE MOJIYYEHHbBIX BU3YaJbHBIX 00Pa30B.

Tema 2. Python-6ubnuorexu A Bu3yanusanuu JaHHbIX B Data Science

Bosmosxnoctu 6udnmorex Matplotlib, Seaborn, Missingno, Altair, Plotly, Bokeh, Pygal,
Networkx.  Ilpumepsl  HCHONB30BaHMS  IMEPEUYMCICHHBIX  OuOnMMorexk.  Busyamuszanms
MHOTOMEPHBIX JAHHBIX C UCIIOJIb30BAaHUEM JAMArpaMM DHJIPIOCa.

Tewma 3. Busyanuzanusi JaHHBIX CpEACTBAMH JAIIOOP/IOB.

Uto u3 cebs mpencraBisger AambOoOpa, €ro CBOKMCTBA, OTIAWYHE OT oT4yeTa. Momynau
nambopaa. Buael mam6opaos. OcHoBHble mHCTpyMeHTHI: Google Sheets, Snnexc.MeTtpuka,
Google Analytics, Google Data Studio, Qlik, Power Bi, Owox Bi.

Tema 4. Meroab!l BU3yalln3aluy Ui pellieHus: IPUKIaIHbIX 3a7ad.
Metoapl BU3yanu3alMy A 33734 KiIacCUpUKAIMM, KiacTepuszauuu. Busyanuzauums
peleHus 3a/1a4u BpEMEHHBIX PSI0B, IEMOHCTpALUs IPUMEPOB.

9. Tekymnii KOHTPOJIb MO AUCHUIJINHE

Tekymuil KOHTPOJb MO JUCIHUIUIMHE MPOBOJUTCS IyTEM KOHTPOJISI MOCEHAEMOCTH,
BBITIOJTHEHHSI JTA0OPAaTOPHBIX PaOOT, BHIOTHEHHS] HHANBUAYAIBHOTO MPOEKTa, U (UKCUPYETCS B
(dbopMe KOHTPOJIHLHOM TOYKM HE MEHEEe OJIHOTO pa3a B CEMECTP.

10. HOpﬂI{OK MPOBEACHUA U KPUTEPHUU OLICHUBAHUSA HpOMe)l(yTO‘lHOﬁ aTTeCTallumn

OcBoeHME TUCHUILIMHBI MIPOXOIUT B KJIACCUYECKOM peanu3anuu no cxeme «Jlekmus —
nabopatopHele 3aHATHsS». Ha nekuuu, KpoMe U3IO0KEHUS TEOPEeTHUECKOro MaTepuana,
[pernoaaBaTesib HUCIOJIb3YET AaKTHUBHBIE (POpPMBI OOyUeHHS — B3aUMOJCIHCTBHE C ayAUTOPHUM:
BOIPOC-OTBET, yueOHas AUCKyccus, paboTa B rpymnmnax, mpodiieMHoe 00ydeHHe.

11. YyeOHO-MeTOANYECKOE O0eceueHne

a) DNEKTPOHHbIM y4eOHBI Kypc MO JAUCUUIUIMHE B 3JEKTPOHHOM YHHBEPCHUTETE
«Moodle».

0) OnleHOUHBIE MaTepHalbl TEKYIIEro KOHTPOJS M HPOMEKYTOYHOM aTTecTaluH I10
nucuurune (ITpunoxenue 1).

B) [Inan ceMUHapCKUX / MPAaKTUUECKUX 3aHATHUH 110 JUCLUIUIMHE.

He npenycmoTtpensl

r) Meroanyeckue ykazaHus 110 IPOBEACHUIO 1a0OPaTOPHBIX padoT.

Brimonnenue nabopatopHoil pabOThl MPEAyCMOTPEHO IO KaXJ0H H3ydaeMoil Teme
TUCIUIUIMHBL. Meroauuyeckue mocoOusi pazMenieHsl B sokaiabHoU cetn MIIMKH B karamore
X:\Workspace\Maructpatypa\ [IpencraBienue 3HaHUI ¥ BU3yaTH3alusl TaHHBIX.

1) Metoanyeckue yka3zaHHsl [0 OpraHU3alUU CaMOCTOSTEIbHOM paboOThI CTYAEHTOB.

Jns ykpemeHus ~ HM3YyYEHHOIO  MaTepHalla  NPEIyCMOTPEHO  BBIIIOJIHEHHUE
UH/IMBUAYAIbHOTO MPOEKTa B paMKaxX YacOB CaMOCTOATENbHOW paboThl. IIpoekT MoxkeT ObITh
BBIMIOJIHEH KaK WHIUBUAYalIbHO, TaK U B MUHHU-Tpynne (2-3 dyein.), Mpu YCIOBHM, YTO 0OBEM



paboTel Takke Oyzaer yBenuueH. B KoOHIE cemecTpa MO Ka)XaA0My IPOEKTY HpPEACTaBIIsSIETCS
MUHH-TIPE3EHTALMS O pe3yJIbTaTax padoThl.

12. llepeuens yueGHoii TuTEPaTypHI U pecypcoB ceTu UHTepHeT

VYyeOHass u yueOHO-METOaUYEcKas JHTepaTypa, ydeOHO-METOAWYEeCKHEe U Jpyrue
MaTepuaibl, HEOOXOAUMBIC JUTsI U3yYCHHS TUCIUTUINHBIL:

— Opuk Mbotus. U3ydaem Python: mporpamMMupoBanue urp, BU3yanusanus JaHHBIX, BeO-
npunoxenus. — CIIO.: ITutep, 2021. — 587 c.

— MakkunHy, Y. Python u ananu3 nannsix. — M.: JIMK Ilpecc, 2020. — 540 c.

— Mactunkuii, C.D., llutukos B.K. Craructrueckuii aHanu3 M BU3yalIU3alus JaHHBIX C
nomotbto R. — JIMK Ilpecc, 2015. — 496 c.

— Mactunkwnii, C.O.Busyanmmzanus ganaeix ¢ momombio ggplot2. — M.: JIMK Ilpecc,
2017.-222 c.

Pecypcei cetu UnTEpHET, HEOOXOIUMBIE TSI U3YUCHUSI TACIIUTLTAHBIL:

Ta6muma 10

HaumenoBanue Ccbuika Ha pecypc JocTynHoOCTH
(cBOOOAHBIN HOCTYI/
OrpaHUYeHHbIH J0CTYIN)

1 2 3

NudopmanuoHHo-cnipaBoYHbIe CHCTEMbI

[IpencraBieHue 3HAHUIN U https://moodle.ido.tsu.ru/cour | CBoGoHBIN AOCTYIT
BU3YaJIM3aIUs JJAHHBIX se/view.php?id=1403

7 caMbIX MOIMYJIAPHBIX https://medium.com/@bigdat | CBoGoaHBINi HOCTYIT
Python-6ubroTex st aschool/7-campix-

BU3yallM3alliK JaHHbIX B Data | momymsipubIx-python-

Science OMOIMOTEK-]Is-

BI/IByaJ'II/IBaHI/II/I-I[aHHBIX-B-
data-science-c0a4875df93b

O030p MakeToB s https://medium.com/@alibek | CoGoaHsIi HOCTYIT
BU3yaJIU3alluU JAaHHBIX Ha ashirali/o630p-nakeToB-ams-
Python BU3yaIH3aIH-TaHHbIX-Ha-

python-al525b2a5cc7

Karanor Busyanuzanuu https://datavizcatalogue.com/ | CBoOoIHBIN HOCTYIT
JTAHHBIX

3aueM U Kak UCIOIb30BaTh https://infogra.ru/infographics | CBoGoaHbIN HOCTYTT
BU3yITN3AIUIO TAaHHBIX? /zachem-i-kak-ispolzovat-

vizualizatsiyu-dannyh

OTkpbITHIH Kype MammuuaHOTO | https://habr.com/ru/company/ | CBoGoaHbIH 10OCTYT

o0yueHHS ods/blog/323210/
0030p MeTO10B https://cyberleninka.ru/article | CBoGoaHbIi gOCTYTT
BU3yallM3allii MHOTOMepHBIX | /n/obzor-metodov-
TAHHBIX vizualizatsii-mnogomernyh-
danny

Kaxk co3aarts mambop/, https://blog.sheetgo.com/spre | CBoGOIHBI# JOCTYTI



https://moodle.ido.tsu.ru/course/view.php?id=1403
https://moodle.ido.tsu.ru/course/view.php?id=1403

ucnonb3ys Google Sheets

adsheets-tips/how-to-create-
a-dashboard-in-google-
sheets/

e

KTPOHHO-0M0JIMOTEYHbIE CHCTEMbI

Hayunas 6ubaunorexa TI'Y

https://www.lib.tsu.ru/

CBoboaHbIi JocTyn

DNEKTPOHHO-ONOIMOTeYHAs
cucrema «JlaHby

https://e.lanbook.com/

s aBTOPU3UPOBAHHBIX
IOJIb30BaTeIICH

KubepJlennnka

https://cyberleninka.ru/

CBoboaHbIi JocTyn

IIpodeccnonanbHbie 6a3bl JAHHBIX

NcKycCcTBEHHBIN MHTEIUIEKT U

chepsl  €ro  NPUMEHEHHS.
Hogoctn pa3paboTku
KBAaHTOBBIX ~ KOMITBIOTEPOB.
HccenenoBanus

HUCKYCCTBEHHBIX HEHPOHHBIX
ceTel.

https://ai-news.ru

CB0OOIHBIN 1OoCTY

[Topran MHPOBBIX
COPEBHOBaHMI KOMaHj IIO
DM

https://www.kaggle.com/

CB0OOIHBIN JOoCTYI

Peno3uropuii no MammHHOMY
00y4eHUIO0

https://archive.ics.uci.edu/ml/
index.php

CBOOOIHBIN TOCTYTI

13. Ilepeyenb HHPOPMAIMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3UOHHOE U CBOOOTHO pacIpOCTpaHIEMOe MTPOrpaMMHOE 00eCTieUueHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BKIiO4aeT MpuIoKeHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOmMYHO MoCcTymHBIe 00saunbie TexHosoruu (Google Docs, AAnaexce quck u T.11.).

— cpencTBa mporpammupoBanus Ha Python3 u R:

e Python3
e RStudio.

0) nH(OpMAaIIMOHHBIE CTIPABOYHBIE CHCTEMBI:

— DJIEeKTPOHHBIN

KaTaJjaor

Hayunoii

http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DJIEeKTpOHHAs

ounbInoreka

http://vital.lib.tsu.ru/vital/access/manager/Index

— 3BC Jlans — http://e.lanbook.com/

OnOINOTEKHU

(pertozuTopwHin)

Ty -

Ty —

— OBC KoncynbranT cryaenrta — http://www.studentlibrary.ru/

— O0pazoBarenbHas wiatdopma FOpaiit — https://urait.ru/

— OBC ZNANIUM.com — https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/



https://www.lib.tsu.ru/
https://e.lanbook.com/
https://cyberleninka.ru/
https://ai-news.ru/
https://archive.ics.uci.edu/ml/index.php
https://archive.ics.uci.edu/ml/index.php
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

14. MaTepuanbHO-TeXHUYECKOE o0ecrieyeHue

Aynuropun i IPOBEIEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Aynuropun Ajs NPOBEACHUS J1a0OPAaTOPHBIX 3aHATHM, MHAMBHUIYAIbHBIX M I'PYIIOBBIX
KOHCYJIbTALMH, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOM aTTeCTallUu.

[Tomemienus: s caMOCTOSATENbHON pabOThI, OCHAILIEHHBIE KOMIIBIOTEPHOM TEXHUKOU U
JOCTYIIOM K ceTu MHTepHeT, B 3JIEKTPOHHYIO HMH(OPMAILMOHHO-00pa30BaTEIbHYIO Cpely U K
MH(GOPMALIMOHHBIM CIPABOYHBIM CHCTEMaM.

Jis  MaTepuaJbHO-TEXHHMUECKOro oOecneueHus] JUCLMIUIMHBI TpeOyeTrcs Halndue
KOMIIBIOTEPHON TEXHUKH C YCTAHOBJIEHHBIM COOTBETCTBYIOIIUM IIPOTrPAMMHBIM 00€CIIEYUEHUEM U
Jpyroro oOOpyJOBaHUs, MOJEP’KUBAIOIIETO IMPOBEJICHUE IMPE3EHTALM M BBIXOJOM B CEThb
NurtepHer.

15. Undopmanus o paspadoTunkax

Mapyxuna Onbra BiagumupoBHa, KaHJ. T€XH. HayK, JOLUEHT Kadeapbl TEOPETUUECKUX
ocHOB uH(popmatuku TI'Y



