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1. leab u muIaHMpyeMble pe3yJibTaThl OCBOEHHS TUCHHUILIHHBI

[{enpt0 OCBOCHUS JUCIUIUIMHBI SBISETCS (POPMUPOBAHUE CIETYIOUIMX KOMITETCHIUMN:

—OIIK-4 - CnoocobeH KOMOMHMpPOBaTH H  aJalNTUPOBATh  CYIIECTBYIOIIUE
WHQOPMALIMOHHO-KOMMYHUKAIIMOHHbIE TEXHOJOTUM I  pelleHusl 3agad B oOnactu
npogeccuoHaNbHON IETENBHOCTH € YYETOM TpeOoBaHUN HH(POPMAITMOHHON O€3011acHOCTH.

—IIK-4 — Cnocoben ynpaBidTh NOJy4€HHEM, XpaHEHHEM, mepenaded, oOpaboTKOi
OOJIBIINX TAHHBIX.

Pesynbpraramu oCBOEHUS AMCLUIIIMHBI SBIISIOTCS CIEIYIOIMIME UHAUMKATOPBI JOCTHKEHUS
KOMIIETECHIIVH:

HOIIK-4.1 Ananu3upyerT 3a1a4dl MPUKIaTHON MaTeMaTUKU U UHPOPMATUKHU CPEICTBAMU
MH(QOPMALIMOHHBIX TEXHOJIOT U M.

NTIK-4.1 OcymecTBiaseT MOHHTOPUHT W OIIEHKY IPOU3BOAUTEIBHOCTH 00pabOTKH
OOJBIINX TAHHBIX.

UIIK-4.2 Hcnonb3yeT MeTOAbl W WHCTPYMEHTHI IOJIyYEHMS, XpaHEHHUs, Iepenadd,
00paboOTKH OOJBIMX JTAHHBIX.

2. 3a1auu ocBoeHHS JUCHHUILINHDI

— copMupOBaTE HABBIKM pEUICHUS MNPHUKIATHBIX MPO(ECCHOHAIBHBIX 3a1ad C
M CII0JIb30BAHNEM METOIOB U CPECTB BU3YyalIM3al[MU IaHHbBIX U 3HAHUH;

— HayyuTh aHAJIU3MUPOBATh 3a7aydl MNPO(ECCHOHAIBHOW EATENBHOCTH CPEICTBAMU
UH()OpPMAIIOHHBIX TEXHOJIOT Hil;

— Hay4YUTh MHTEPIPETUPOBATH PE3yJIbTAaThl BU3yaU3allUi U TPAMOTHO UX OIUCHIBATD;

— chopMUpOBATH HABBIKH UCIOIB30BAHUSI OMOIMOTEK COBPEMEHHBIX CKPUIITOBBIX SI3bIK OB
(Python, R) st BU3yanusanuu JaHHBIX U 3HAHUM.

3. MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JlucuumMHa OTHOCHUTCS K 4YacTH 00pa3oBaTesIbHOM MpOrpaMMmbl, (GopMUpYyeMon
YYaCTHMKAaMH 00pa30BaTENIbHBIX OTHOIICHWH, Tpeaaraercss oOydJaloummcs Ha BBIOOD.
Jucuunnuna BxoauT B «lIpodeccnoHanbHble MOAYJAM 1O BBIOOPY» B MOJYJdb IO BBIOOPY
«BBeneHne B MHTEIIEKTYIbHBIN aHATU3 O0IBIINX TaHHBIX ).

4. CemecTp(bl) oOcBOeHHs U (popMa(bl) MPOMEKYTOUYHOH ATTECTALUH MO JUCHUILIMHE

Bropoii cemectp, 3auer

5. Bxoanble TpeOGOBaHUSI /151 0CBOEHUSI TUCHHUITHHBI

JUis  yCHemHOTO OCBOEHUS JUCIHUIUIMHBI TPEOYIOTCS pe3yibTaThl OOYYeHHUS TI0
CIEeIYIOIUM AUCIUTITHHAM: «BBeleHre B MHTEIUICKTYaIbHBIN aHAITN3 TaHHBIXY.

6. SI3bIK peaaun3anuu

Pycckuit

7. O0beM IUCHMILINHBI

OOmras TpyI0eMKOCTh TUCITUILUIMHBI cOcTaBseT 3 3.e., 108 4acoB, U3 KOTOPHIX:
-nexuuu: 16 g.

-naboparopHeie: 16 .

OO0beM caMoCTOSITENbHOM PabOTHI CTYICHTA OIpeieieH YUEeOHbIM IIIIaHOM.



8. Conep:kaHne TUCHMILIUHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. Busyanuszauuss MHONOMEpHBIX NaHHBIX. 3agaud Bu3yanu3anuu. CrocoObl
BU3yallu3allu1

[lenb Bu3yanuzanuu, 3alaud BU3yaau3allid MHOTOMEPHBIX JJaHHBIX, KJacCU(UKaLKs 110
BU3YAIN3UPYEMbIM 00BeKTaM. BbpIOOp mpaBMIIBHOTO TUIAa BU3yanu3anuu. [lepBUuHbIi aHamn3
JAHHBIX C UCIOJIb30BaHUEM METOJI0B BU3yanuzanuu. bubnuorexu Python (mnu R) ans pemenuit
3a7a4 BU3yanu3anuu. CpaBHEHHE MOTYYEHHBIX BU3YyaJIbHBIX 00pa30B.

Tema 2. Python-OubnuoTexu a1 Bu3yanu3anuu JaHHbIX B Data Science

Bosmosxknoctu 6ubnuorek Matplotlib, Seaborn, Missingno, Altair, Plotly, Bokeh, Pygal,
Networkx. [Tpumepsl UCTIOTIb30BaHMSI TEPEUHUCIICHHBIX OM O1MOTEeK. BU3yanu3aiiys MHOTOMEPHBIX
JAHHBIX C UCITOJIB30BAHMEM JIHarpaMM DHJIproca.

Tema 3. Busyanu3arus JaHHBIX CPEICTBAMH JAIIOOPIOB.

Uro u3 cebst mpencraBiisieT namobOopia, €ro CBOWCTBA, OTIMYHE OT OT4eTra. Momyiu
nmamoopaa. Bunael mambopaoB. OcHoBHBIe mHCTpyMeHTBI: Google Sheets, Snnexc.Metpuka,
Google Analytics, Google Data Studio, Qlik, Power Bi, Owox Bi.

Tema 4. MeTo1pl BU3yaIu3aluy JUisl pelieHUs] TPUKIIaJAHbIX 3a1a4.
Metoapl BusyaluM3aluu Ais 3ajad  Kjiaccu(UKaluu, Kiactepusanuu. Busyanuzanus
pelIeHus 3a1a4i BpEMEHHBIX PAOB, JEMOH CTpalus IPUMEPOB.

9. Tekyuuii KOHTPOJIb N0 AUCHUIIHHE

Texkymmii KOHTPOJIb MO IUCIUIJIMHE MPOBOAUTCS MYTEM KOHTPOJS IMOCEIIAEMOCTH,
BBITIOJTHEHU 1 Ta00paTOPHBIX pabOT, BHIMTOJIHEHHS MHIUBHUAYAIBHOTO MPOEKTa, U (PUKCUPYETCS B
(dopMe KOHTPOJIBHOM TOYKH HE MEHEE OJIHOTO pa3a B CEMECTP.

10. Iopsinok NpoBeieHNs] M1 KPUTEPUH OLIEHUBAHUS MPOMEKYTOUYHOM aTTecCTAlMH

OcBoeHHE AMCHUIIIUHBI IPOXOAUT B KJIACCUUYECKOM peanu3auuu mo cxeme «Jlexknus —
nabopaTtopHble 3aHATHS». Ha Jekumu, Kpome H3JI0KEHHS TEOPETHYECKOro Marepuana,
IperoiaBaTeNlb HCHOJIb3YyEeT AaKTUBHBbIE (OpMBbI OOyUeHHS — B3aUMOJAEHCTBUE C ayJUTOPHIL:
BOIIPOC-OTBET, yueOHasl TUCKyccus, paboTa B rpyIIax, npodieMHoe o0yUYeHHe.

11. YueOHO-MeTOAHUYECKOE 00eceYeHune

a) DJIeKTPOHHBIN Y4eOHBIH KypC 10 JUCIUIIIMHE B 3JIEKTPOHHOM yHHBepcuTeTe « Moodle»

0) OLleHOYHBIE MaTEepUaAIbl TEKYIIErO0 KOHTPOJS M IPOMEXYTOUYHOM aTrTecTaluu I10
mucuunnune (ITpunoxenue 1).

B) [1nan ceMruHapCcKuX / MPaKTUYECKUX 3aHATUH MO TUCIUTLINHE.

He npenycmotpenst

r) Mertoanyeckue ykazaHus IO MPOBEACHUIO JIAOOPATOPHBIX PadoOT.

Brinonnenue naboparopHoid paboOThl MPEAyCMOTPEHO MO KaKIOW H3ydyaeMoOW Teme
TUCIUILTAHBL. MeToanueckue mocoOus pasMenieHbl B JiokanbHOW cetn MIIMKH B karamore
X:\Workspace\Maructparypa\ IIpeacraBicHue 3HaHHH U BU3yaIn3allisl JAHHBIX.

1) Metoauieckue yka3aHus 0 OpraHu3auy CaMOCTOSTENILHON PabOThI CTY/ICHTOB.

Hns  yKpeluieHuss ~ M3y4YeHHOTO  MaTepualia  MPEAyCMOTPEHO  BBITIOJHEHHUE
WHJIMBUAYaJIbHOIO MIPOEKTa B paMKax 4YacOB CaMOCTOATENbHON paboThl. IIpoekT mMoxker ObITh
BBITIOJTHEH KaK WHJAWBUIYaJIbHO, TAK U B MUHH-TpyNIe (2-3 4en.), Ipu yCIOBUH, YTO OOBEM
paboThl Takke OyieT yBenudeH. B KoHIle ceMecTpa 1Mo Kaxa0My MPOEKTY MPEICTABIISICTCS MUHH -
MPE3CHTAIINS O pe3ybTaTax paboThl.



12. IlepeyeHb yueOHOM JuTEepaTyphbl H pecypcoB cetu IHTepHeT

VYuebHas u yueOHO-MeToauYecKas JIMTeparypa, Y4eOHO-METOAMYECKHE U Jpyrue
MaTepHabl, HEOOXOAUMBIE I U3YUEHUS TUCITUTUIMHBI:

— DOpuk Matus. U3yuaem Python: mporpammupoBaHue urp, BU3yaIn3aius JaHHBIX, BEO-
npunoxxenus. — CII6.: [Turep, 2021. — 587 c.

— Maxkkunnu, Y. Python u ananu3 nanasix. — M.: JIMK Ilpecc, 2020. — 540 c.

— Mactuukuii, C.0., HlutukoB B.K. Craructryeckuii aHanus u BU3yalnn3alus JaHHBIX C
nomoipto R. — JIMK IIpecc, 2015. — 496 c.

— Mactuukwuii, C.D.Busyanuzamnus 1anasix ¢ momoiisto ggplot2. — M.: IMK Ilpecc, 2017.
—-222c.

Pecypchl cetn HTEpHET, HEOOXOMMBIC TSI U3YYICHHS TACIHTITHHBI:

HauMeHoBaHue Ccbliika Ha pecypce JHocTynHocTh
(cBOOOAHBIN JOCTYII/
OrpaHMYeHHbI T0CTYI)

1 2 3
HndopmanuoHHO-CIIPABOYHbIE CHCTEMBI
[IpencraBneHue 3HaHUH U https://moodle.ido.tsu.ru/cour | CBoGOaHBII TOCTYTT
BH3yaJTU3allHs TAHHBIX se/view.php?id=1403

7 cambix momysipHbIX Python- | https://medium.com/@bigdat | CBoGomubIi gocTym
OoubnmoTek s Bu3yanusanuu | aschool/7-cambix-

naHHbIX B Data Science nomyJIspHBIX-Python-
OoubnuoTex-1s-
BU3yaJIM3allMH-aHHbIX-B-

data-science-c0a4875df93b

O030p makeToB s https://medium.com/@alibek | CBoGoaHbI# HOCTYI
BU3yaIM3allMy JaHHBIX HA ashirali/o030p-nakeToB-as-
Python BU3yalH3allMH-IaHHbIX-Ha-

python-al525b2a5cc7
Karanor Busyanuzauu https://datavizcatalogue.com/ | CBoGoaHBII TOCTYIT
JTAHHBIX
3ayeM U KakK MCIOJIb30BaTh https://infogra.ru/infographics | CBoGoaHBIit mocTym
BH3YaJIM3aLHIO JaHHbIX ? /zachem-i-kak-ispolzovat-

vizualizatsiyu-dannyh

OTkpoITHIH Kype MammHHOrO | https://habr.com/ru/company/ | CBoGoaHbIi qOCTYIT

00yueHusI ods/blog/323210/
0O0630p MeTO10B https://cyberleninka.ru/article/ | CBoGoanbIit qOCTYIT
BH3yaIn3alui MHOTOMepHBIX | N/obzor-metodov-
JAHHBIX vizualizatsii-mnogomernyh-

danny
Kak co3nats mambopy, https://blog.sheetgo.com/spre | CBoGoaHBII HOCTYIT
ucnonb3ys Google Sheets adsheets-tips/how-to-create-

a-dashboard-in-google-

sheets/

JIeKTPOHHO-0MOJTHOTEYHbIE CHCTEMbI

Hayunas 6ubanorexa TT'Y https:/iwww.lib.tsu.ru/ CBOOOHBIH TOCTYII
DnekTpoHHo-Oubmmoreunas | https://e.lanbook.com/ Hus ABTOPU3UPOBAHHBIX
cucrema «JIaHb» 110JIb30BaTENIEH
Kub6epJlennnka https://cyberleninka.ru/ CBOOOIHBIN IOCTYII

IIpodeccuonaabHble 0a3bl JAHHBIX



https://moodle.ido.tsu.ru/course/view.php?id=1403
https://moodle.ido.tsu.ru/course/view.php?id=1403
https://www.lib.tsu.ru/
https://e.lanbook.com/
https://cyberleninka.ru/

W ckyccTBeHHBIM HHTEIUICKT U | https:/ai-news.ru CBOOOIHBIN TOCTYIT
cheppl  ero  MPUMEHEHUSL

HoBoctu pa3paboTku

KBAHTOBBIX KOMITBIOTEPOB.

HccnenoBanus

HUCKYCCTBEHHBIX HEHPOHHBIX

CeTeH.

[Topran mupoBbIx | https://www.kaggle.com/ CB0OOOMHBIN TOCTYTT

COpPEeBHOBAHUM KomaH 1 1o DM

Penosurtopuit mo mammuHoMy | https://archive.ics.uci.edu/ml/ | CBoGomHBIN qOCTYT
00YYECHUIO index.php

13. IlepeueHb MHPOPMAMOHHBIX TEXHOJIOTHIi

a) JUIEH3UOHHOE U CBOOOIHO PAacIpOCTpaHsIeMOe MPOTpaMMHOE OOeCTIeUeHUE:

— Microsoft Office Standart 2013 Russian: maket nmporpamm. Bkimtouaer npunoxkerus: 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);

— myOau9HO ocTynmHbIe oOmaunbie TexHomorun (Google Docs, SIHASKC AUCK U T.11.).

— cpeacTBa nmporpammupoBanus Ha Python3 u R:

e Python3
e RStudio.
0) nH(popMaIMOHHBIE CITPABOYHBIC CHCTEMBI:
— DJIEKTPOHHBIN KaTaJjor Hayunoiu OoubIMoTEKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas OoubamoTexa (peno3uTopuit) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— DOBC Jlans — http://e.lanbook.com/
— OBC Koncynberant crynenta — http://www.studentlibrary.ru/
— O6pazoBarenpHas miatdopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuajibHO-TeXHUYECKOe obecrneyeHmne

AyauTopun Jyisi IpOBEACHUS 3aHATUH JEKLIIUOHHOIO TUIIA.

AynuTopuu Ais NpoBeeHUs JJaOOPaTOPHBIX 3aHATUN, UHAUBUYAIbHBIX U TPYHIIOBBIX
KOHCYJIbTAl[U}, TEKYIIEr0 KOHTPOJIS U IIPOMEKYTOYHOM aTTECTALUU.

[Tomerenus Ui cCaMOCTOSITENILHOM pabOThI, OCHAIEHHbIE KOMIBIOTEPHOW TEXHUKOU M
JOCTYyNoM K cetd VHTepHeT, B 3JIEKTPOHHYIO HMH(pOpPMAIIMOHHO-00pa30BaTeNbHYIO Cpely U K
UH()OpPMAIIMOHHBIM CIIPAaBOYH bIM CUCTEMAM.

Jis  MaTepHalbHO-TEXHUYECKOro OOecreueHusl AMCHMIUIMHBI TpeOyeTcs Hajau4due
KOMITBIOTEPHON TEXHUKHU C YCTAaHOBJIEHHBIM COOTBETCTBYIOLIMM IIPOrPAMMHBIM 00€CIIEYEHUEM U
Jpyroro o00pya0BaHUs, MOIEPKUBAIOLIETO MPOBEACHUE MPE3CHTAMi M BBIXOJOM B CETb
HurepHer.

15. Undopmanusi o pazpadoTunkax

Mapyxuna Onbra BnaauMupoBHa, KaHJ. TeXH. HAayK, JIOLEHT Ka(eapbl TEOPETHUECKUX
ocHOB nHpopmatuku TI'Y
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http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
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