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1. Ilean U MIaHUpPYeEMBbIe Pe3yJIbTATHI 0CBOCHHUS THCIUIIIHHBI

[lenbio 0OcBOEHUS AUCHHUIIIMHBI SBISETCS POPMUPOBAHUE CIAEAYIOIUX KOMITETECHIIUI:

—OIIK-4 — CpoocobeH KOMOMHHpOBaTb M aJalTHPOBAaTh  CYLIECTBYIOIINE
MH(OPMaLlMOHHO-KOMMYHUKAIIMOHHBIE ~ TEXHOJOTHMM JJIs  pelleHus 3ajady B olnactu
npodecCHOHATIBLHOM 1EeATEFHOCTH C y4eTOM TpeOoBaHUN HHPOPMALIMOHHONW O€30MaCHOCTH.

—TIIK-5 — CnocobeH ympaBiATh TOJYYCHHEM, XpaHEHHEM, Iepenaadeii, oOpaboTKoi
OOJIBIITINX JIAHHBIX.

Pe3ynbraramMu ocBOEHUS IUCUUIUIMHBI SIBISIOTCS CIEIYIOIMIME UHAUKATOPBI JOCTHKECHUS
KOMIIETEHLIM:

NOIIK-4.1 Aranu3upyeT 3a1auu MPUKIATHON MaTEMaTHKH U HMH(POPMATHUKH CPEICTBAMH
UH(OPMAIIMOHHBIX TEXHOIOTHIA.

NIIK-5.1 OcymecTBiasieT MOHHUTOPHUHT M OIEHKY IPOU3BOJIUTEIBHOCTH 00pabOTKH
OOJIBIIINX JAHHBIX.

UIIK-5.2 Hcnonp3yer METOAbl M HWHCTPYMEHTHI MOJYYECHUS, XpaHEHHUs, Nepeaadd,
00paboTKK OONBIINX JTAHHBIX.

2. 3agayy ocBOEHUS TUCIHUIIINHLI

— copMUpOBaTh HABBIKM PEIICHUS TNPUKIAAHBIX Mpo(ecCHOHANBHBIX 3a7ad  C
UCIIOJIb30BAHUEM METOJIOB U CPEJICTB BU3YAIH3AIMH JIJAHHBIX ¥ 3HAHHIA,

— Hay4duTh aHAJIU3UPOBATh 3aJaud MPO(EeCCHOHANBHON AESITENFHOCTH CpPEACTBAMHU
WH(OPMAIMOHHBIX TEXHOJIOTHH;

— HAYYUTh UHTEPIPETUPOBATEH PE3YyIbTAThl BU3YAIH3AIMH U TPAMOTHO UX OMHCHIBATH;

— copMHUPOBATH HABBIKK UCIIOJIL30BaHUS OMOIMOTEK COBPEMEHHBIX CKPUIITOBBIX SI3BIKOB
(Python, R) mist Bu3yanusanuu JaHHBIX U 3HAHUU.

3. MecTo JUCUMILIIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM NMPOrpaMmbl

JlucummimHa OTHOCUTCS K 4YacTH 00pa3oBaTelbHOW MPOrpaMMbl, (OPMUPYEMO
YYacCTHUKaMH OOpa30BaTENIbHBIX OTHOIICHWH, TMpejyiaraercs oOydJaromuMcs Ha BBIOOP.
Huctummaa Bxoaut B «lIpodeccuonansHbie MOIYTH MO BBIOOPY» B MOAYJIH IO BBIOOPY
«BBeneHne B UHTEIEKTyaJIbHBIN aHATN3 OOJBIINX JAHHBIX).

4. Cemectp(bl) ocBOeHHS U GopMa(bl) MPOMEKYTOUYHON ATTECTANMH MO JUCHUILINHE

Bropoii cemectp, 3auer

5. Bxoanble TpeOOBaHMS AJIs1 OCBOCHHS IMCUMILIAHbBI

JIisi  yCTIEIHOTO OCBOEHHUS JUCIMIUIMHBI TPeOYIOTCS pe3yiabTaTbl OOYy4YeHHUsS 10
C.HeI[yIOH_II/IM JOUCIHUIIJIMHAM: «BBG,Z[GHI/IG B I/IHTGJIJIGKTyaJIBHBII\/'I aAHaJIN3 JAaHHBIX)).

6. SI3bIK peasn3anuu

Pycckuit

7. O0LeM TUCHUIIIHHEI

OO01ast Tpy10eMKOCTh TUCHHUTUINHBI COCTaBiseT 3 3.€., 108 yacoB, U3 KOTOPHIX:
-nieknuu: 16 u.
-nmabopatopHsie: 16 4.
B TOM 4YHCJIE€ TPAKTUYECKasi MOATrOTOBKa: 16 4.
O0BeM caMoCTOSTENbHOM paboTHI CTyIEHTa ONpeAEIIeH YUeOHbBIM IIIIaHOM.



8. CoaepikaHue TUCHHUILVINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. Busyanmmzanus MHOTOMEPHBIX JaHHBIX. 3afadd Busyanusanuu. CrocoObl
BU3YyaJIn3allun

Lenp BU3yanu3anuu, 3afjadyu BU3yaJIU3alli MHOTOMEPHBIX JaHHBIX, KJacCUPUKALUs O
BU3YAIIU3UPYEMbIM 00beKTaM. BbIOOp MpaBUIBHOTO THUIA BU3yaidu3aluu. [lepBUUHBIN aHATU3
JAHHBIX C UCIOJIb30BaHWEM METOI0B Bu3yanm3aiuu. bubmmoreku Python (wmm R) mns pemennit
3a1a4 Busyanu3anuu. CpaBHEHHE MOTYYEHHBIX BU3YaIbHBIX 00Pa3oB.

Tema 2. Python-6ubnuoTtexu 1t BU3yanu3anuu naHHbx B Data Science

Bosmoxxnoctu 6mbmmorex Matplotlib, Seaborn, Missingno, Altair, Plotly, Bokeh, Pygal,
Networkx.  IIpumepsl  HCIONB30BaHUS  IEPEUYHCICHHBIX  OuOimorek.  Busyammzammus
MHOTOMEPHBIX JTAHHBIX C HCIIOJIb30BaHHEM JuarpaMm DHIPIOca.

Tewma 3. Busyanusanus 1aHHBIX CpEJICTBaMHU JAIIOOPIA0B.

Yro u3 cebs mpencraBiser aamOopiA, €ro CBOWCTBA, OTIMYME OT OT4eTa. Moaynu
namoopaa. Buaer mambopmoB. OcHoBHble mHCTpyMeHTHI: Google Sheets, Slnmexc.Merpuka,
Google Analytics, Google Data Studio, Qlik, Power Bi, Owox Bi.

Tema 4. MeTtoabl BU3yalu3aluu Uisl pelIeHUs: TPUKIAAHBIX 3a/1a4.
Meroapl Bu3yalM3anuy JUIs 3aj1ad  KiaccH(UKaIuy, KiacTepusanuu. Busyammzammus
pELIeHUS 33/1a4ll BPEMEHHBIX PSA0B, I€MOHCTPAIUs TPUMEPOB.

9. Tekymumii KOHTPOJIb MO TUCUMUIIJIMHE

Tekymmii KOHTPOJb 1O TUCHUIUIMHE IPOBOAUTCS IYTEM KOHTPOJIS IOCEIIaeMOCTH,
BBITIOJTHEHUS JTAOOPATOPHBIX palOT, BBIMOJIHEHHS WHIMBUAYAIBHOTO IPOCKTA, U (PUKCUPYETCs B
(opmMe KOHTPOJIBHOM TOYKH HE MEHEE OJHOTO Pa3a B CEMECTP.

[TpakTryeckast MOAroTOBKa OIIEHHBACTCS MO PE3yJbTaTaM BBIOJIHEHHBIX JJAOOPATOPHBIX
pador.

10. ITopsiaok npoBeieHUs] H KPUTEPHUH OLCHUBAHUSA NIPOMEKYTOYHOM aTTeCTalluH

OcBoeHUE TUCHMIUIMHBI MPOXOAUT B KJIACCMYECKOW pean3aluu Mo cxeme «JIekuus —
naboparopHble 3aHATHsS». Ha nekuum, KpoMme H3I0KEHUS TEOPETUYEeCKOro MaTepuana,
MpPEernoiaBaTelib MCIOJIb3yeT aKTUBHBIC (HOPMBI OOYYECHHS — B3aMMOJCHCTBHE C ayAUTOPHIA:
BOIIPOC-OTBET, yueOHast AUCKycCcHs, padoTa B rpyIImax, npodieMHoe 00y4YeHue.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHue

a) DIEKTPOHHBIN y4eOHBI Kypc 1O JUCIUIUIMHE B DJCKTPOHHOM YHUBEPCHTETE
«Moodle»

0) OrieHOYHBIE MaTepHallbl TEKYIIEro KOHTPOJIS M MPOMEXKYTOYHOM aTTecTalul TI0
nucuurnae (ITpunoxenue 1).

B) [lnan ceMuHapCKUX / MPAKTHUECKUX 3aHSATUH 1O JUCIUILTHHE.

He npenycMmotpensl

r) MeToauveckue yKa3aHus 1o IPOBEACHHUIO TA00OPATOPHBIX padoT.

Brimonnenne nmabGopaTopHOW paboOThl MPETyCMOTPEHO IO KaXKIOW H3ydyaeMod Teme
TUCIUIUIMHBL. MeTroanueckue mocoOusi pa3MenieHsl B JiokanbHoOU cetn MIIMKH B katanore
X:\Workspace\Maructparypa\ [IpencraBnenve 3HaHUH ¥ BU3yaTU3alKsl TaHHBIX.

1) MeTtonudeckue yka3aHUs 0 OpraHU3aIH CaMOCTOSATEIHbHONU PabOThI CTYICHTOB.

Jis  yKpemsieHusT ~ W3Y4YeHHOro  MaTepuaja  IpPeayCMOTPEHO  BBINOJIHEHHE
WHAUBUIYAIbHOTO TPOEKTa B paMKaX YacOB CaMOCTOSITENbHON paboThl. [IpoekT MOxkeT OBITh
BBIMOJHEH KaK WHIUBUAYyalbHO, TaK U B MHUHHU-Tpymme (2-3 4en.), MpH YCIOBUU, YTO 0OBEM



paboThl Takxke Oyaer yBenuueH. B KoHIlE cemecTpa MO KaXIOMY IMPOEKTY IMPEICTaBIISCTCS
MHUHH-IIPE3EHTALMS O pe3yIbTaTax paboThI.

12. Ilepevyenn y4eOHOM JauTepaTypsbl U pecypcos cetn UHTEepHeT

VYyebHas u ydeOHO-METONMYECKasl JUTEparypa, Y4YeOHO-METOAMYECKHUE W JPYrue
MaTepuaibl, HEOOXOANMBIE ISl U3YUCHUS JUCIIUILTAHBI:

— Opuk Mbatuz. Mzyuaem Python: mporpammupoBanue urp, BU3yaau3anus JTaHHBIX, BEO-
npuioxenus. — CI16.: ITurep, 2021. — 587 c.

— Maxkkunnu, Y. Python u ananus nannsix. — M.: JIMK IIpecc, 2020. — 540 c.

— Mactuukuii, C.0., llutukos B.K. Craructuueckuii aHanu3 ¥ BU3yaln3alus JaHHBIX C
nomouipto R. — JIMK Ilpecc, 2015. — 496 c.

— Macruukwii, C.2.Busyanuzanus gaHaslx ¢ nmomomibio ggplot2. — M.: JIMK Ilpecc,
2017.-222 c.

Pecypchol cetn HTEpHET, HEOOXOAUMBIE JIJTSI U3yYEHUS TUCUIUTUIHHBL:

HaumeHoBaHue Ccbuika Ha pecypc HocTynHocTh
(cBoOOAHBIN HOCTYN/
OTrPpaHUYEHHBIN J0CTYI)

1 2 3
NudopManmoHHO-CTIPABOYHBIE CHCTEMbI
[IpencraBnenue 3HaAHUH U https://moodle.ido.tsu.ru/cour | CBOOGOIHBIN JOCTYII
BHU3yaJIM3aIus JaHHBIX se/view.php?id=1403

7 cambix nonynsipHbix Python- | https:/medium.com/@bigdat | CBo6oaHbI JOCTYIT
OoubmoTeK 11 Bu3yanusamnuu | aschool/7-camprx-

naHHbIX B Data Science nomnynaspHeIX-python-
OnOINOTEK-Is-
BU3yaIN3alUH-1aHHbIX-B-
data-science-c0a4875d{93b

O0630p makeToB s https://medium.com/@alibek | CBoOoaHbII JOCTYIT
BU3yaJIM3alluy JaHHBIX Ha ashirali/o630p-makeToB-115-
Python BU3yaIN3alUH-1aHHbIX-Ha-

python-al525b2a5cc7
Karanor Buzyanuszanuu https://datavizcatalogue.com/ | CBoGOAHBII qOCTYIT
JTAHHBIX
3adeM U Kak HCIIO0Ib30BaTh https://infogra.ru/infographics | CBoGoHBIN HOCTYTT
BU3YaIM3aLUI0 JaHHbIX? /zachem-i-kak-ispolzovat-

vizualizatsiyu-dannyh

OTkpeITHI Kype MammHHOTO | https://habr.com/ru/company/ | CBoGoaHBII 1OCTYII

00yJeHus ods/blog/323210/
00630p MeTOIOB https://cyberleninka.ru/article/ | CBoGoHBIN qOCTYII
BHU3yaJIM3allid MHOTOMEPHBIX | n/obzor-metodov-
JAHHBIX vizualizatsii-mnogomernyh-

danny
Kak co3narte gambops, https://blog.sheetgo.com/spre | CBOOOIHBIN JOCTYII
ucnonb3ys Google Sheets adsheets-tips/how-to-create-

a-dashboard-in-google-

sheets/

JIeKTPOHHO-0HOJINOTEYHbIE CHCTEMBbI

Hayunas 6ubnuorexa TT'Y https://www.lib.tsu.ru/ CBOOOIHBIN TOCTYTI
DIeKTPOHHO-0MOIHOTEYHAs https://e.lanbook.com/ s aBTOPU3HUPOBAHHBIX

cucreMa «JIanpy» MOJIL30BaTeNeH




KubepJlennnka \ https://cyberleninka.ru/ \ CBOOOIHBIN TOCTYII

IIpodeccnonanbubie 6a3b1 JAHHBIX

HckyccTBeHHBIM MHTEIJICKT U | https://ai-news.ru CBOOOIHBIN TOCTYTI
cheppl ero  MPUMCHEHHS.

Hosoctu pa3paboTKu

KBAHTOBBIX KOMITBIOTEPOB.

Hccnenosanus

UCKYCCTBEHHBIX  HEHPOHHBIX

CceTeH.

[Mopran MUpOBEIX | https://www.kaggle.com/ CBOOOIHBIN TOCTYTT
COPEBHOBAaHUW KOMaHJ MO

DM

Penosutopuiit mo mammuaHOMY | https://archive.ics.uci.edu/ml/ | CBoGomHBIN HOCTYTT
00y4YeHHUI0 index.php

13. Ilepeyenb HHGOPMANMOHHBIX TEXHOJIOTHH

a) JIMLIEH3UOHHOE U CBOOOIHO PAacIpOCTpaHsIeMOoe IPOrpaMMHOE 0OecrieueHue:
— Microsoft Office Standart 2013 Russian: maker mporpamm. BriroyaeT MpHIIOKEHUS:
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);
— my0anyHO AOCTyIHBIE obsnaunble TexHonoruu (Google Docs, Slnnexc Auck u T.1L.).
— cpenctBa nporpaMMmupoBanus Ha Python3 u R:
e Python3
e RStudio.

0) UH(POPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTPOHHBIN KaTtajuor Hayunoit o6ubnmorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnuoreka (peno3uTOpHii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBbC KoncynbranT cTynenrta — http://www.studentlibrary.ru/
— O6pazoBatenpHas miaardopma FOpaift — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MarepuajibHO-TeXHHYECKOEe 0OOecreyeHue

Aynutopuu Juisi IPOBEECHNUS 3aHATUIN JIEKIIMOHHOI'O THIIA.

AyauTopuun g TPOBEACHHS JTaOOPATOPHBIX 3aHATUN, WHAWUBUAYATBHBIX U TPYMIOBBIX
KOHCYJIBTALIUH, TEKYILET0 KOHTPOJISA U IIPOMEKYTOYHOM aTTeCTALUHU.

[TomerneHust a1 CaMOCTOSTENbHONW PaOOThI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOW U
JOCTYTNIOM K ceTH VMHTepHEeT, B AJIEKTPOHHYIO HH(DOPMAIMOHHO-00pAa30BATEILHYIO Cpely U K
HH()OPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Jlis  MarepHallbHO-TEXHUYECKOTO O00ecledyeHus] AUCHUIUIMHBL TpeOyeTcss Haludue
KOMITHIOTEPHOM TEXHUKH C YCTAaHOBJIEHHBIM COOTBETCTBYIOIIMM MPOTPAMMHBIM 00ECIIeYCHUEM U
JIPYroro o0OpyIOBaHUS, MOJICPKUBAIONIETO IMPOBEICHUE IMPE3CHTAIlM U BBIXOJOM B CETh
Nurtepner.




15. Undopmanus o pazpadorunkax

Mapyxuna Onbra BragumupoBHa, KaHA. T€XH. HayK, JOLEHT Kadeapbl TEOPETUIECKUX
ocHoB uHopmatuku TI'Y



