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1. Ieab u muiaHupyembie pe3yabTaThl 0CBOCHUS] TUCHUILINHBI

Lesnbt0 OCBOCHMSI JUCIUIUIMHEI SIBISIETCS (POPMUPOBAHUE CIICAYIONIMX KOMIIETSHIUI:

OIIK-4 CnocobeH onTUMaJbHBIM  00pa3oM KOMOWHHUPOBATh  CYIIECTBYIOIIHE
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE ~ TEXHOJOTMM JJIS  pelieHus 3aaad B oOjactu
poecCuOHANBHOM NeSTEIbHOCTH C yU4eTOM TpeOoBaHUI HHPOPMAIIMOHHOM 0€30IaCHOCTH.

PesynpTaTamu 0CBOEHUS IUCLUIUIMHBI SIBJISIOTCS CIIEIYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK-4.1 Amnanusupyer 3amauydl NpO(PEecCHOHATBHON JEATENIbHOCTH CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI

2. 3agaym 0CBOEHMS AUCHUIINHBI

— OcBouTh ammapar peUIeHHs NPUKIAJHBIX  NPO(ECCHOHAIBHBIX  3a1ad4  C
UCIIOJIb30BAaHUEM METOJI0B U CPEJCTB BU3yAJIM3aLMU JAHHBIX U 3HAHW;

— Hayuutbess aHanmu3upoBaTh 3aa4d MPO(ECCHOHATBHOW AEATENbHOCTH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

— Hayuutbca wuHTEpHpeTMpOBaTh pE3yJbTaTbl BHU3yalu3allud UM TIPaMOTHO UX
OIIUCBIBATB;

— Hayuutbcsd npuUMEHSTh MNOHATHIHBIA amnmapaT IOpU HKCIOJIB30BAHUU OMOIMOTEK
COBPEMEHHBIX CKpUNTOBBIX 513bIKOB (Python, R) 11 BU3yanu3anuuu naHHBIX U 3HAHUH.

3. MecTO TMCHUIIUHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Hucnurnnuna otHocuTes K bioky 1 «lucuumivael (MOTyIn ).

JlucuumniuHa OTHOCHTCS K 4YacTh 00pa3oBaTeNbHONW MPOrpaMMbl, (OpMUpPYEMOi
yY4aCTHUKaMHU OOpa30BaTEIbHBIX OTHOLICHWH, Tpeyiaractcs oOydJarmuMcs Ha BbIOOD.
JucnuninHa BXOJUT B MOAYJIh BBeZieHNe B HHTEIIEKTyaIbHbBIN aHaTN3 OOJIBIINX TaHHBIX.

4. Cemectp(bl) ocBoeHust U (opma(bl) NIPOMEKYTOYHON AaTTecTallMH IO
AUCUMILINHE

Bropoii cemectp, 3auer

5. Bxoanble TpeGoBaHUS VIs1 OCBOCHUS JMCIUIIIMHbI

Jljis ycTienHoro OCBOGHUS JUCIHUILIMHBI TPEOYIOTCSl KOMIIETEHIIMH, c(hOpMUpPOBaHHBIE B
XO0JIe OCBOEHHsI 00pa30BaTeIbHBIX MIPOrpaMM IPEAIIECTBYIOLIETO YPOBHS 00pa30BaHusl.

6. SI3bIKk peasu3anuu

Pycckuii

7. O0beM IUCHHUILIMHBI

OO61mast TpyA0eMKOCTh TUCHUIUTHHBI cOCTaBsieT 3 3.¢., 108 yacoB, U3 KOTOPBIX:
-nexkuuu: 16 4.
-nmabopatopusle: 16 4.

O0BeM caMOCTOSTEIILHOM paGOTLI CTYACHTA OIIPCACIICH y‘Ie6HBIM IIJIaHOM.

8. Coaepxanue THCHMIIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

Tema 1. KoHuenTtyanbHble OCHOBBI BU3yaJIN3alluM JaHHBIX.
Konnenmuu u uenu BHU3yalu3allvd, 3a/laddl BU3YyAIM3allMM JIaHHBIX, KJIAacCHU(pHUKaLuUsi IO
BU3YaJIM3UPYEMBIM 00beKTaM. BEIOOP MPaBUIBLHOIO THIIA BU3YaTH3alHH.

Tema 2. CriocoObl 1 HHCTPYMEHTHI BU3YaIU3allui TaHHBIX.



bubnmuorexkn Python (wmm R) nmns pemenuit 3amad Busyanusanuu. [IpaBunbHOE odopmiieHne
Buzyanu3anuu. CliojkHasi BU3yalu3alys — HECKOJIBKO IpaduKOB Ha OAHOM MosioTHe. CpaBHEHHE
MOJTYYCHHBIX BH3YalbHBIX 00pa3oB. [lepBUYHBIN aHAIN3 JaHHBIX C MCIOJIB30BAaHHEM METOJIOB
BU3yalin3allun

Tema 3. YpaBieHrne KOMIOHOBKOU AuarpaMM. MHTepakTUBHAsI BU3yalu3alusl.
[TpuMmepbl 3afay ¢ HCIOJIB30BAaHMEM MHTEPAaKTUBHOW BH3yanu3auuu. bubmmorexku Python,
MO/ICPKUBAIOIINE HHTEPAKTUBHYIO BU3YyJIN3ALUIO.

Tema 4. CriocoObl BU3yaJIn3alliil MHOTOMEPHBIX JaHHBIX.
Busyanuzanusi MHOTOMEpHBIX JAHHBIX C HCIIOJIb30BAaHHEM IapajUIeNIbHBIX KOOPAMHAT, JIUII
UYepHoBa, nauarpamm ODuapioca. CrnocoObl CHMKEHHS pa3MEpHOCTH B BU3yalU3alllH
MHOTOMEPHBIX TaHHBIX.

Tema 5. Hayunas Busyanuzanus. Busyanuszaius B HAyUHbIX UCCIIEIOBAaHUSIX.
[Ipumenenue BU3yaM3aiuy B HAYYHBIX UCCIIEIOBAHUSIX, TPUMEPHI, pa300p KEHCOB.

9. Tekymmii KOHTPOJIb N0 AUCHUILIHHE

Tekymuii KOHTPOJb IO TUCIHMILIMHE IPOBOJUTCS IYyTEM KOHTPOJIS IMOCEH[aeMOCTH,
NPOBEJCHUS KOHTPOJBHBIX pabOT, TECTOB IO JIEKIIHOHHOMY Marepuaiy, BBIIOJTHEHHS
nabopaTopHbIX paboT U Gukcupyercs B GopMe KOHTPOJIHHONM TOYKHM HE MEHEE OJHOrO pasa B
ceMecTp.

OueHouHble MaTepuajbl TEKYIIETO KOHTPOJsA pa3melieHsl Ha caiite TI'Y B pazzgene
«Mudopmarus 06 obpa3oBareabHOU mporpamme» — https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂ)IOK MPOBECACHUA U KPUTEPUH OLICHUBAHUSA l'lpOMe)KyTO‘lHOﬁ arrecralnum

3auer BO BTOPOM CEMECTPE MPOBOJUTCS HA OCHOBE OLIEHKH BBIIIOJIHEHHS IPAKTUYECKOTO
3aganus. [IpomomkurensHOCT 3a4eTa | Jac.

11. YueOHO-MeTOAMYECKOE O0eceueHne

a) DJEeKTPOHHBIM y4eOHBIH KypC MO TUCIMIUIMHE B DJIEKTPOHHOM yHHBepcutere «LMS
IDO»

0) OrieHOYHBIE MaTepHalibl TEKYLIEro KOHTPOJISI M NPOMEXKYTOYHOW aTTeCTalluH 110
JTUCLUTUIMHE.

B) MeToauueckne yKa3aHus 10 MPOBEICHHIO JaOOpaTOPHBIX PadoT.

BrimonHenue naboparopHoi pabOThl MPEAyCMOTPEHO MO KaXJI0M H3ydaeMol Teme
TUCHUIITMHBL. MeTtonuueckue mocoOus pasmenieHsl B JokansHOM cetn MIIMKH B karamore
X:\Workspace\Marucrpatypa\ [IpencraBieHne 3HaHHI U BU3YyaTH3alHis JaHHBIX.

r) MeTtoanyeckue yka3zaHus 10 OpraHU3aIMyd CaMOCTOSATEIILHOM PabOThI CTYICHTOB.

JUia  yKperuleHHs  H3Y4YEHHOrO0  MaTepuaja  IpPEeJyCMOTPEHO  BBINOJIHEHHE
MHAMBUAYAIBHOTO MPOEKTa B paMKax 4acoB CaMOCTOSTENbHOW paboThl. IIpoekT moxkeT ObITH
BBINOJIHEH KaK WHAWBUAYyAJIbHO, TaK U B MHHHU-Tpymre (2-3 4en.), mpu YCIOBUHU, YTO 00BEM
paboThl Takxke OyaerT yBenudeH. B KoHIle cemecTpa MO KaXIOMy IPOEKTY MPEICTaBIISETCS
MUHH-TIPE3CHTAIMS O pe3yIbTaTax padoThI.

12. Mlepeuens yueOHOI TUTEpaTyphI U pecypcoB ceTu UHTepHeT

a) OCHOBHas JIUTEpaTypa:

— Opuxk Mbatus. U3ydaem Python: nporpammupoBaHue urp, BU3yanusanus JaHHBIX, BEO-
npunoxenus. — CII6.: [Turep, 2021. — 587 c.

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


https://www.tsu.ru/sveden/education/eduop/

— Mactunkuii, C.0O., llutukoB B.K. CtatuctTuyeckuil aHanu3 U BU3yaau3alus JaHHBIX C
nomotbio R. — JIMK Ilpecc, 2015. — 496 c.

0) IOTIOHUTENbHAS INTepaTypa
— Mactunkuii, C.O.Busyanuzanus ganaeix ¢ nomomsto ggplot2. — M.: JIMK Ilpecc,
2017.-222 c.

B) pecypcbl cetu HTEpHET:
— O6mepoccuiickas Cerp Koncynprantllnroc CnpaBoyHas mpaBoBasi —CHCTEMa.
http://www.consultant.ru

13. Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHIA

a) JIMLIEH3MOHHOE U CBOOOHO PacHpOCTpaHIEMOe ITPOrpaMMHOE 0OecrieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamm. BKiIroYaeT MpHIOKCHHS:
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);

— myOnmyHO JocTymnHbIe oOmaunbie TexHonoruu (Google Docs, SIuaekc auck u T.11.).

— cpeactBa nporpammupoBanus Ha Python3 u R.

0) MH(POPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— IIpencraBnenue 3HaHU u BU3YyaITU3aIUs JTAHHBIX
https://moodle.ido.tsu.ru/course/view.php?id=1403

— 7 cambIx nomyJsipHbIX Python-6ubnwmorek ais Bu3yanmsanuu JaHHBIX B Data Science
https://medium.com/@bigdataschool/7-cambix-nonynspusix-python-6udamnorek-mis-
BU3yaIM3allMK-IaHHbIX-B-0ata-science-c0a4875df93b

— 0030p MIAKETOB JUIst BU3YyaITU3aIH JaHHBIX Ha Python
https://medium.com/@alibekashirali/o630p-nakeToB-is-BU3yalIn3alMK-1aHHBIX-Ha-pYython-
al525h2a5cc7

— Karanor Busyanusanuu ganusix  https://datavizcatalogue.com/

— 3aueMm u KakK HUCITIOJIB30BAaTh BU3YyaJIN3allukO J_'[aHHLIX?
https://infogra.ru/infographics/zachem-i-kak-ispolzovat-vizualizatsiyu-dannyh

— OTKpBITHIN Kypc MaIIMHHOT O oOy4deHus
https://habr.com/ru/company/ods/blog/323210/

- O630p MCTOOOB BU3yaJIn3alilun MHOT'OMEPHBIX JAaHHBIX

https://cyberleninka.ru/article/n/obzor-metodov-vizualizatsii-mnogomernyh-danny

B) ipodecCUOHaIbHbIE Oa3bl JaHHBIX:

— MHckyccTBeHHBIM MHTENIEKT W cdepbl ero npumeHeHus. Hosoctu paspaboTku
KBaHTOBBIX KOMIIBIOTEPOB. VM cClieIoBaHMsT MCKYCCTBEHHBIX HEHPOHHBIX ceTei. hitps://ai-news.ru
CBoboaHbIi JocTyn

— Ilopran wMupoOBBIX copeBHOBaHMii komana 1o DM  https://www.kaggle.com/
CBoOoHBIHM ocTyn

— Pemnosuropuii mo mamuaHOMY 00y4enuto https://archive.ics.uci.edu/ml/index.php
CBoboaHbIi JocTym

— HckyccTBeHHBIH HMHTEIUIEKT W chepbl ero mnpumeHeHus. HoBoctu pa3paboTku
KBaHTOBBIX KOMIIBIOTEPOB. VcClieIoBaHmsT MCKYCCTBEHHBIX HEHPOHHBIX ceTei. hitps://ai-news.ru
CBoboaHbIi JocTym

— Ilopran wmMuUpoOBBIX copeBHOBaHMii komana 1o DM  https://www.kaggle.com/
CBoOoHBIHM ToCcTyn

— Penosuropuii mo mamuHHOMY 00y4eHmto hitps://archive.ics.uci.edu/ml/index.php
CBoboaHbIi JocTym



https://moodle.ido.tsu.ru/course/view.php?id=1403
https://ai-news.ru/
https://www.kaggle.com/
https://ai-news.ru/
https://www.kaggle.com/
https://archive.ics.uci.edu/ml/index.php

14. MaTepuajibHO-TeXHHYECKOEe 00ecneuyeHue

Ayautopuu Juisl IPOBEIEHNUS 3aHATUHN JIEKIIMOHHOIO THUIIA.

Aynuropuu Ajsl POBEACHUS JIaOOpATOPHBIX 3aHATHH, MHAUBHUIYATbHBIX U TPYMNIOBBIX
KOHCYJIbTallU}, TEKYILEr0 KOHTPOJIS U IIPOMEXYTOYHOU aTTECTALUH.

[Tomemienust 1151 caMOCTOSATENbHONU pabOThI, OCHAIICHHbIE KOMITBIOTEPHOM TEXHUKOU U
JIOCTYIIOM K ceTH HMHTepHeT, B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pAa30BaTEIBHYIO Cpely U K
MH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

I[HSI MaTCpHUAIIbHO-TCXHUYCCKOT'O oOecrieyeHus JUCHUITIINHBI Tpe6y€TCSI HaJIU4Ynue
KOMIIBIOTEPHON TEXHUKH C YCTAHOBJICHHBIM COOTBETCTBYIOIIMM MTPOrPAMMHBIM O0ECIIEUeHUEM U
JIpyroro 0o0OpyAOBaHMS, MOJACPKUBAIOIICTO MPOBEIACHUE IMPE3CHTAIMd U BBIXOJOM B CETh
Nurtepner.

15. Undopmanus o paspadoTunkax

Mapyxuna Onbra BrnagumupoBHa, KaHJ. TEXH. HayK, IOIEHT, kKadeapa TeOpeTUIECKUX
ocHoB uHpopmaruku TI'Y, noreHT



