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1. ]_Ie.]'lb U IINIAHUPYEMBIE PE3YJIbTATbl OCBOCHUS NUCIHUITIJIUHBI

[enbto OCBOEHUS TUCIMIUIMHBI ABIISICTCS (POPMUPOBAHKE CIIEAYIOIINX KOMIETECHIIUI:

— IIK-1 — cnocoOHOCTh pa3pabaTeiBaTh W MPUMEHSATH MaTEMaTHUYECKHUE METOJbI,
AITOPUTMBI, IPOTPaMMHOE OOecreyeHne sl PelICHUs 3a7ad HaydyHO-HCCIEI0BATEIbCKON H
MPOEKTHOM JAESITEIbHOCTH.

PesynpraramMu 0CBOEHUS AMCLUIUIMHBI SBISIOTCS CIEAYIOIIME WHIUKATOPBI TOCTHKECHUS
KOMIIETEHIIUH:

WIIK-1.3 PazpabarbiBaeT HOBBIE METOJBI, MOJEIH, AITOPHUTMBI H TPOTPAMMHOE
o0ecrieyeHne s pelIeHus 3a1a4 B 001acTH Mpo(pecCHOHAIBHOM A TENbHOCTH.

2. 33}13‘1“ OCBOCHUSA NUCHHUIIJINHBI

— chopmupoBaTh HaBBIKM pEIICHHUS NPUKIAAHBIX NPO(ECCHOHANBHBIX 3a1ad ¢
HCII0JIb30BAHNEM METOJIOB U CPEJICTB BU3YyaJIN3allMH IaHHBIX U 3HAHU;

— HayuyuThb AaHAJU3UPOBATh 3aJaud NPOPECCUOHATBHOM JIEATEIBHOCTH CpPEICTBAMU
MH(OPMALMOHHBIX TEXHOJIOTUH;

— HAY4YUTh UHTEPIPETUPOBATH PE3YNIbTAThl BU3YAJIU3AlMU U TPAaMOTHO UX OTIMCHIBATH;

— c¢(hopMHUPOBATh HABBIKU HCIOJB30BaHUSI OMOIMOTEK COBPEMEHHBIX CKPUIITOBBIX SI3bIKOB
(Python, R) mist Bu3yanu3anuu JaHHBIX U 3HAHUH.

3. MecTo THCHMIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOIM MPOrpaMMbl

JlucuuninHa OTHOCUTCS K 00s13aTeNIbHOM YacTH 00pa30BaTeIbHOM MPOrPaMMBI.

4. Cemectp(bl) ocBoeHusi U GopMa(bl) MPOMEKYTOUYHOMH aTTeCTANMHU MO TUCIUIIMHE

Bropoii cemectp, 3auer.

5. Bxoanble TpCﬁOBaHHﬂ AJIs1 OCBOCHUSA JTUCHHUIIVINHBI

JUis  ycmemHoro OCBOEHHUS AUCHUUIUIMHBI TpeOYIoTCs pe3yapTaThl OOy4eHHs 110
CIIEYIOIIUM JUCHUILTNHAM: «BBeeHne B HHTEIICKTYadIbHbIM aHATH3 JaHHBIX).

6. SI3bIK peasm3zanmuun

AHTTIUACKUH.

7. O0beM TUCHUILIHHBI

OO61ast TpPyA0€MKOCTh AUCHUIUINHBI cOCTaBiseT 3 3.€., 108 uacoB, U3 KOTOPbIX:
-nexuuu: 10 4.

-maboparopusie: 20 .

B TOM YHCJIE ITPaKTHYeCKas MoaAroroBka: 0 .

O06beM caMOCTOATENBHON Pa0OTHI CTYIEHTA ONPEACICH YUeOHBIM IIJIAHOM.

8. Conep:xaHue NMCHUILINHBI, CTPYKTYPHPOBAHHOE M0 TeMaM

Tema 1. Busyanuzanus MHOTOMEPHBIX JaHHBIX. 3ajaduu Buzyanuzanuu. CrnocoObl
BHU3YyaIH3aIHH

Lenp BU3yanu3aiuu, 3aadyu BU3yallu3allid MHOTOMEPHBIX JaHHBIX, KiacCUPUKAIUS O
BU3yAIM3UPYEMBIM 00beKkTaM. BbIOOp mMpaBMiIBbHOTO TUMA BU3yanu3aluu. [lepBUuHBI aHammu3
JAHHBIX C UCTIOJIB30BaHUEM METOJI0B Busyanusanuu. bubnuoreku Python (wnm R) ans pemennit
3ama4 Bu3yanu3anuu. CpaBHEHHE MMOJTy4€HHBIX BU3YAIbHBIX 00pa3oB.

Tema 2. Python-oubaunoTexu s Bu3yanu3auuu qaHHbIX B Data Science



Bosmoxnoctu 6ubnmorexk Matplotlib, Seaborn, Missingno, Altair, Plotly, Bokeh, Pygal,
Networkx.  Ilpumepsl  UCHONB30BaHUS  IMEPEUYMCICHHBIX  OuOIMoOTeK.  Busyanuzauwus
MHOTOMEPHBIX JIaHHBIX C UCTIOJI30BAaHUEM JIarpaMM DHApIOca.

Tema 3. Busyanuzaiusi JaHHBIX CpeICTBaMU AaiO0PIOB.

Uto u3 cebs mpencTaBisieT AAmOOpHA, €ro CBOWCTBA, OTIWYHME OT OT4deTa. Moaynu
namoopaa. Buael gambopaoB. OcHoBHble WHCTpyMeHTHI: Google Sheets, Snaekc.Merpuka,
Google Analytics, Google Data Studio, Qlik, Power Bi, Owox Bi.

Tema 4. MeTtoap! BU3yanu3aluu Ajs pelIeHUs NPUKIaJHbIX 3a1au.
Metoapl BU3yanM3aludu s 3a7ad  KIacCUpHUKAIMK, KilacTepu3anuu. Busyammszanus
penieHus 3a1a4u BPEMEHHBIX PSAI0B, IEMOHCTpAaLs IPUMEPOB.

9. Tekymmii KOHTPOJIb O JUCHUILINHE

Texkymuil KOHTPOJIb 10 JUCLHUIUIMHE IPOBOJUTCS IIyTEM KOHTPOJIA IOCEHIAEMOCTH,
BBITIOJIHEHUS J1a00PAaTOPHBIX pabOT, BHINOJHEHUS! MHANBUAYAILHOTO MPOEKTa, U (PUKCHPYETCs B
(opMe KOHTPOJILHOW TOYKU HE MEHEE OJTHOTO Pa3a B CEMECTD.

10. MopsioKk NMPOBeAeHUsI U KPUTEPUH OLleHUBAHHUS MPOMEKYTOYHOI aTTeCcTaAlUH

OcBoeHHe MUCHHIUIMHBI MPOXOJUT B KIIACCHUYECKOW peann3anuu 1o cxeme «Jlexmms —
naboparopHble 3aHATHS». Ha Jekumm, Kpome W3I0XKEHHS TEOPETHUECKOTO MaTepHaa,
MpernoaBaTeslb HCMOIb3yeT aKTHBHbIE (QOpPMBbI OOy4YeHMsS — B3aUMOJCHCTBUE C ayIUTOPHI:
BOIIPOC-OTBET, yueOHas AUCKyccus, paboTa B rpynmnax, npodieMHoe o0yueHue.

[Tpomexyrounast arrectanusi peanusyercss B ¢opme 3adeta. OneHka 3a 3ader
BBICTaBJIICTCS HAa OCHOBE IIPEJCTABICHUS W 3alIMTHl MHAWBHAYaIbHOTO mpoekra. CTymeHT
BBIMOJTHSECT MPE3EHTAIMI0, a TaKkKe JAEMOHCTPHPYET MpOorpaMMHBIA Koxa. Bompocsr 1o
pe3ysbTaTaM MOTYT 3a/1aBaTh BCE CTYACHTHI TPYIIIBI, HE TOJIBKO MTPENOIaBaTelNb.

11. YuyeOHO-MeTOOAUYECKOE O0ecIIeYeHe

a) DJIEKTPOHHBIM Y4YEOHBIH KypCc 1O JUCHUIUIMHE B DJIGKTPOHHOM YHUBEPCUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=5464

0) OricHOUHBbIE MaTepuabl TEKYIIEro KOHTPOJS M IPOMEKYTOYHOM aTTeCTaIlluu I10
muciurmuae (Ilpunoskenue 1).

B) [Inan ceMuHapCKuUX / MPAKTUYECKUX 3aHATHH 110 AUCITUIUIMHE.

He npenycMoTpensl

r) Meronnyeckue yka3aHus 1o IPOBEICHHIO JIA0OPATOPHBIX padoT.

Brimonnenue naGopatopHoil paboThl MPEAYCMOTPEHO MO KaKIOM H3ydyaeMoul Teme
JTUCIUILIMHBL. MeTtonuueckue mocoOus pasmenieHbl B JokanbHoM cetn MIIMKH B karanore
X:\Workspace\Maructparypa\ [IpeacraBieHre 3HaHUI ¥ BU3yaTU3alHs JaHHbBIX.

1) Metonnyeckue yka3aHusl 10 OpraHU3alii CaMOCTOSATEIbHON pabOThl CTYACHTOB.

Jost YKpEIUICHUS M3y4EHHOTO Marepuaia IPETYCMOTPEHO BBIITOJIHCHHE
WHIUBUAYAIHOTO MPOEKTa B PaMKaX 4acoOB CaMOCTOSITENIbHOM paboThl. [IpoekT mMoxeT ObITh
BBITIOJIHEH KaK WHJWBUIYalTbHO, TaK U B MHUHU-Tpymme (2-3 4eln.), Ipu yCIOBUH, UYTO 00BEM
paboTel Takke OyneT yBenudeH. B KOHIle cemecTpa MO KaXJAOMYy MPOEKTY MpEeICTaBIAETCS
MUHHU-TIPE3EHTAIIUS O pe3ylbTaTax paboThl.

12. Ilepeyens y4yeOHOIi TuTEpaTYpHl U pecypcoB cetu UHTepHeT

VYuebHass M y4yeOHO-METOJMUECKas JHUTeparypa, Y4eOHO-METOAMYECKHE U JApyrue
MaTepHalibl, HEOOXOUMBIE ISl U3YUEHUS AUCIUILTNHBI:

— Opuk Matus. U3ydyaem Python: mporpammupoBanue urp, BU3yanusanus AaHHBIX, BEO-
npunoxenus. — CII6.: [Tutep, 2021. — 587 c.



— Makkunnu, Y. Python n anamu3 nanueix. — M.: JIMK IIpecc, 2020. — 540 c.

— Mactuukuii, C.9., [lllutuko B.K. Ctatuctiueckuii aHaJiu3 U BU3yau3alus JAHHBIX C
nomo1psio R. — JIMK Ilpecc, 2015. — 496 c.

— Macrtunkwuii, C.D5. Busyanuzanus manaslx ¢ nmomoinsio ggplot2. — M.: JIMK IlIpecc,
2017. -222c.

Pecypcm CETHU I/IHTepHeT, HCO6XOI[I/IMBI€ JJI1 U3YYCHHUA OUCHUILINHBI:

HaunmenoBanme Ccbliika Ha pecypc JlocTynHOCTH
(cBOOOIHBIN
poctyn/
OrpaHUYeHHBIN
AOCTYIN)

1 2 3

NudopmannoHHo-cipaBoOYHbIE CHCTEMbI

[Ipencrasnenue https://moodle.ido.tsu.ru/course/view.php?id=1403 | CB0OOHBI AOCTYII
3HAaHUU U

BHU3yaIn3anus

JaHHBIX

7 caMBbIX https://medium.com/@bigdataschool/7-cambrx- CBOOOAHBIH JOCTYIT
IOMYJIAPHBIX oMy IsIpHBIX-PYthoNn-O0u 6o TeK- s

Python-6ubnroTex | BU3yanu3aluu-IaHHBIX-B-data-science-
s Busyanmsanun | c0a4875df93b

NaHHBIX B Data
Science

00630p nmakeroB misa | https://medium.com/@alibekashirali/o630p-nakeroB- | CBOOOIHBIN HOCTYII
BU3YaJTU3aIHH JUIS-BU3YaJIM3allM i - TaHHBIX-Ha-Python-
nanubeix Ha Python | al525b2a5cc7

Karaor https://datavizcatalogue.com/ CBOOOAHBIH JOCTYIT
Buzyanuzanuu

JaHHBIX

3a4yeM U Kak https://infogra.ru/infographics/zachem-i-kak- CB0OOHBII nOCTYI
HCIIOJB30BATh ispolzovat-vizualizatsiyu-dannyh

BU3YAJIN3aAIUTO

TAHHBIX?

OTKpHBITHII Kypc https://habr.com/ru/company/ods/blog/323210/ CB0OOAHBII nOCTYI
MAalIuHHOI'O

oOyueHus

O030p MeTOI0B https://cyberleninka.ru/article/n/obzor-metodov- CBOOOAHBII nOCTYI
BU3YaJTU3aIUH vizualizatsii-mnogomernyh-danny

MHOT'OMCPHBIX

JaHHBIX

Kak co3nath https://blog.sheetgo.com/spreadsheets-tips/how-to- CBoOOIHBIN JOCTYIT
namoop, create-a-dashboard-in-google-sheets/

ucnonb3ys Google



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

Sheets

JIeKTPOHHO-0UOJINOTEYHbIE CHCTEMbI

Hayunas https://www.lib.tsu.ru/ CBOOOIHBIN JOCTYIT
oubmmoreka TI'Y

DJIEKTPOHHO- https://e.lanbook.com/ Hus

OoubnmoTeyHas ABTOPU3UPOBAHHBIX
cucrema «JlaHb» H0JIb30BaTeNeH
KubepJlennnka https://cyberleninka.ru/ CBOOOAHBII JOCTYIT

IMpodeccuonanbubie 6a3bl JAHHBIX

NckyccTBeHHBIN https://ai-news.ru CBOOOIHBIN OCTYIT
MHTEJJIEKT U chepbl
€ro  NIpUMCHEHHUSI.
HoBoctu
pa3paboTKu
KBaHTOBBIX
KOMIIBIOTEPOB.
Uccnenoanus
HCKYCCTBCHHBIX
HEUPOHHBIX CETEH.

IMopran mupossIx | https://www.kaggle.com/ CBOOOAHBIH JOCTYIT
COPEBHOBAHUM
KoMaga no DM

Penosuropuii  mo | https://archive.ics.uci.edu/ml/index.php CBOOOAHBIH JOCTYIT
MAallUHHOMY
00y4EeHHIO

13. Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOT Wit

a) JIMIEH3NOHHOE U CBOOOJIHO PacCHpOCTPaHsIEeMOe IPOrPaMMHOE 00eCIICUCHHE:

— Microsoft Office Standart 2013 Russian: makeT mporpaMM. BiirodaeT MpHIOKEHHS:
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);

— my6nn4yHO noctynHble oOnaunbie Texnonoruu (Google Docs, SIHnexe Auck u T.10.).

— cpencTBa nporpammupoBanus Ha Python3 u R:

® Python3
® RStudio.
0) nH(opMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:
— DIEKTPOHHBIN KaTajaor Hayunon O6ubnuoreku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIeKTpOHHAas oubnmnoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbranT crynenta — http://www.studentlibrary.ru/
— O6pasoBarensHas miatdopma KOpaiit — https://urait.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
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/

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

14. MaTtepua/jbHO-TeXHHYeCKOe o0ecreyeHne

Aynutopun Juisi IPOBEAEHUS 3aHATUH JIEKIIMOHHOT'O THIIA.

Aynutopun Ais MPOBEACHUS JTAOOPATOPHBIX 3aHITUN, WHIMBHIYAIBHBIX U TPYIIIOBBIX
KOHCYJIBTALIMM, TEKYILEr0 KOHTPOJIS M IIPOMEXYTOYHOM aTTECTALNM.

[lomerienus a1 caMOCTOATENbHONW PabOThI, OCHAIIEHHbIE KOMIIbBIOTEPHOM TEXHUKOU U
JIOCTYIIOM K ceTd MHTepHeT, B 3IIEKTPOHHYI0 HWH(GOPMAIMOHHO-00Pa30BaTEIBHYIO0 Cpeay U K
MH(GOPMAIIMOHHBIM CITPABOYHBIM CUCTEMaM.

JUis  MaTepualbHO-TEXHUYECKOTO OOecreueHusl AUCLHMILIMHBI TpedyeTcs Haludue
KOMITBIOTEPHOW TEXHUKH C YCTAHOBJIEHHBIM COOTBETCTBYIOIIIMM MPOTrpaMMHBIM 00€CIIEeYeHUEM U
JIpyroro o0OpynOBaHMs, NOJACPKHUBAIOLIETO IMPOBEIEHUE MPE3EHTAlMid U BBIXOJOM B CETh
HNutepHer.

15. Undopmauus o paspadoTunkax

Mapyxuna Omnbra BrnagumupoBHa, KaHJ. TEXH. HayK, JOLEHT, JOLEHT Kadeapsl
TeopeTnyeckux ocHOB nHpopmatuku TI'Y.
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