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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[enstMu OCBOCHMSI TUCITUTUIMHBI (MOJTYJIS) SIBISIOTCS:

- TOHMMaHUE CTyJeHTaMM O paboTe amnmapatHoro oOecrnedYeHus Hu
OPOrPaMMHBIX CpeACTB OOpaOOTKM M BU3yalIM3alMM JaHHBIX, MPOLENyp
OpraHM3alMM IPOCTPAHCTBEHHBIX JAHHBIX C KOOPAMHATHOW NpPUBS3KON. 3HaHME
OCHOBHBIX (popmMaToB XpaHeHHs TpadUUecKoi, ayAuo U BHUACOMHPOpPMAIUH,
METOJIOB aHUMAIMHM CKEJIETHBIX OOBEKTOB M TMOCTPOEHHUS KOMIUIEKCHBIX CIICH
BH3YaJIU3aL1u.

3ajmavyaMy OCBOEHUS AMCLMILIMHGI "Busyanu3anus JaHHBIX" SBISIOTCS:

- (hopMHpoOBaHME IMPEACTABICHUN O MPUHIUIAX U METOAAX BU3yaIU3alUU
JaHHBIX, & TAKXKE CTPYKTYpE TaHHBIX

- (hopMUpOBaHHE YMEHMH BU3yalU3alMd JAaHHBIX MPH IOMOIIU OCHOBHBIX
KOMIIBIOTEPHBIX CPE/ICTB

- (opMHUpOBaHME YMEHHUU TOJATOTOBKM MPE3EHTAIMH C HCIOIh30BAaHHEM
BU3YaJIM3aIluH TaHHBIX

2. [Inanupyembie pe3ynbTaThl 00YYEHHS MO TUCHUILIIMHE (MOIYJIIO).

[lepeuenp (GopMUpyEMBIX pe3yJbTaTOB OCBOCHHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIU) B pe3yIbTaTe 00yUYeHHUs 10 AUCHMILTMHE (MOYIIO):

OIIK-5 - CrnocobeH WHCTAUIMPOBaTh MPOTPAaMMHOE U  ammapaTHOe
obecrieuenure 111 ”HPOPMAITMOHHBIX U aBTOMAaTU3UPOBAHHBIX CUCTEM;

IIK-1 - CnocobeH aHanM3upoBaTh OOJIBIIME JaHHBIE C HCIOJIH30BAHHUEM
CYIIECTBYIOIIEH B OpraHM3allid METOJOJOTHYECKOH W  TEXHOJIOTHYECKOU

MH(DPACTPYKTYPHI.

OOGy4eHwue 1o JuCUUIUIMHE (MOAYJII0) MPEANOaraeT, YTo Mo €ro pe3yJibTaTam
oOyuJarommiicst Oyier:

3HaTh:

OCHOBHBIE TPOTPAMMHBIE MPOAYKTHI U TEXHOJOTHH BU3YAJIU3AIIMU JJAHHBIX,
aJITOPUTMBI BU3yaJIU3alliM TaHHBIX,

BUJIbI JJAHHBIX

Ymern:

MIPUMEHSTH Ha TIPAKTUKE OCHOBHBIC TEXHOJIOTHH BU3YaIU3alliH,

MPUMEHSTh HHCTPYMEHTHI MH)KCHEPUU JTAHHBIX U TIPe00pa3oBaHus JaHHBIX,

pa3pabaThiBaTh ¥ TMPOBOJUTH CPABHUTEIBHBIN aHAIN3 aJTOPUTMOB
pacro3HaBaHus 1 00paOOTKU OOJIBIITUX TAHHBIX

Baanern:



HaBBIKaMH Pa0OTHI C TPOTPaAMMaMH BU3YyaTH3alluH
HaBBIKAMU TPUMEHEHHS METOJIOB MAIIMHHOTO OOYYEHUsS TpU pPEUICHUU
npodeccuoHaNbHBIX 3a7a4

3. O6beM AUCIUTLINHBI (MOTYJIs).
3.1. O0mas TpyA0€MKOCTb JUCHUILIUHBI (MOYJIS).

OO6mast TpyOEMKOCTh AUCHUIUIMHBI (MOIyJis) coctaBisieT 4 3.e. (144
aKaJeMUYECKUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAyJsi) B (opMe KOHTAaKTHOW paboThl
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU HW  (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMHU K peaTu3alii 00pa30BaTeIIbHON MPOTpaMMbl Ha HHBIX YCIIOBHUSX,
P MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KomnuectBo yacos

Tum ydeOHBIX 3aHIATHI
Bcero | Cemectp Ne2

KonrtaktHas paboTa mpu npoBeneHIH YUeOHBIX 3aHATHH (BCETO): 48 48
B ToMm uncne:

3aHATHUS JEKIIMOHHOTO THUIIa 16 16
3aHATUSA CEMUHAPCKOTO TUMA 32 32

3.3. O6peM mucHUIUIMHBL (MOAYJs) B (hOopMe CamMOCTOSITENHFHOM pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOMIUXCS C
MeJaroru4eckuMu paboOTHUKAMU U (MJIH) JTMLAMU, IPUBJIEKAEMBIMU K pean3aliu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBUSIX, TIPU NPOBEIACHUU
POMEKYTOUYHOM aTTECTALMKU COCTABIsAET 96 akageMuueckux vaca (OB).

3.4. ITpu oOy4eHunu o0 UHAUBUAYATFHOMY Y4eOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0y4eHHUH, 00bEeM NUCIUIUIMHBI (MOIYs1) MOXKET ObITh peain30BaH
MOJIHOCTBIO B (POpME CaMOCTOSTENBHON padOThl 00yUaroIuxcs, a Takxke B popme
KOHTaKTHOM pabOThl 00YUYaIOIIUXCSl C MEJAarornyecCKuMu pabOTHUKaMU U (UJIH)
JUIaMH, TIPUBJIEKAEMBIMH K peaIM3aIliid 00pa30BaTEILHON MPOrpaMMbl Ha MHBIX
YCJOBHSIX, TPU MPOBEAECHUN IPOMEKYTOUYHON aTTECTALIMH.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

Tema 1. Busyanu3zamnus TaHHBIX C TOUKH 3peHHS OM3HEC-3a1a4
PaccmarpuBaembie BOIIPOCHL:

- Uro Takoe BU3yanu3alys JaHHbIX?

- [Touemy ecTb TOTPEOHOCTH B BU3yaTH3aIMH IAHHBIX?

- OpraHu3anMoOHHBIHA Npolecca 0 BU3yaIu3alliK JaHHbIX, pad0Ta ¢ XpaHWINIIAMH JaHHBIX
- [Ipumepsl cucteM BH3yaM3alyK JaHHBIX B OM3HECE

- CoBpemenHsiit UT-nmanamadt B 4acTH BH3YyaIN3aIlluH JaHHBIX

Tema 2. Uto HY’>KHO caenarh 10 BU3yaIu3alluy JaHHbIX?
PaccmarpuBaembie BOIPOCHL:

- [TocTtaHoBKa 3amayu

- JlanHbl€ 15 BU3YyalIU3alui

- Tune!l JaHHBIX

- TpeGoBanust kK JaHHBIM

- IlogroToBKa JaHHBIX

Tema 3. OcHOBHBIE BU/IbI BU3YaJIU3alMUM JaHHBIX (4acTh 1)

PaCCManI/IBaeMBIC BOIPOCHI:

- Kimaccudukanus susyanmzannit

- U3 gero cocrout BU3yalin3anus — CUCTEMaA KOOPpAHWHAT, HIKAJIbl, BU3yajlbHAasA KOAUPOBKA, KOHTCKCT
- KpyroBrle u cTonb4aThie 1uarpaMmbl

Tema 4. OcHOBHBIE BH/IbI BU3yallu3allui JaAHHBIX (4acTh 2)
PaccmaTtpuBaeMble BOIIPOCHI:

- IIpuMepsl IpUMEHEHUS AJI PELEHUs] KOHKPETHBIX 3a1a4

- CHeHHaHI/ISI/IpOBaHHHe BU3yajin3daluu

- Kaptet

- [lpumepsl

Tema 5. [Ipe3entaunu
PaccmarprBaeMbie BOTIPOCHI:

- Kakue ObIBaroT npe3eHTanum
- CTpykTypa npe3eHTanuu

- Pabora ¢ Texctom

Tema 6. DrieMeHTHl BU3yalnu3aui
PaCCManI/IBaeMBIe BOIPOCHI:

- ATpI/I6yTBI, IIPUBJICKAOINEC BHUMAHUC - AKICHTDI
- Pabora co mpuprom

- MukpoTunorpaduka

- 3aroJjioBku

Tema 7. OmnOKY B BU3yaIH3aIH TAHHBIX
PaccmarpuBaembie BOIPOCHL:

- Haunbouee gacThie OMMOKY B BU3YaTH3aIUH TaHHBIX

- [IpuMeps! KOPPEKTHBIX U HEKOPPEKTHBIX BU3YaTH3aIHHA
- Kak BbIOpaTh npaBmiIbHBIN rpaduk?

- [Ipumeps! ucnpaBieHnit OIMO0K

Tema 8. Self Service BI

PaccmaTprBaemble BOIIPOCHL:

- [Toxxon Self Service BI

- Augmented Analytics kak pasHoBuaHOCTB Self Service
- Kinaccndukanns Bl-mrardopm

- [Ipenmoceuikn st BEeAperus Self Service Bl

- Oco6ennoctu pabotsi ¢ Self-Service Bl-pemenusmu




4.2. 3aHATUS CEMUHAPCKOTO TUNA.

HpaKTI/I‘IGCKI/IC 3aHATHUA

/o

Tematuka MPAKTUICCKUX 3aHATHH/ KpaTKO€ COACPKAHUEC

Tema 1. IlogroToBka u aHanu3a AaHHBIX Ui BUsyanusanuu — Numpy
PaccmarprBaeMbie BOTIPOCHI:
- bubmmoreka Numpy

- Beruncnenus

- Pabota ¢ marpunamu

- Pemenue 3amau

Tema 2. IToAroroBKa u aHanM3a JaHHBIX /IS BU3yanu3anuu — Pandas
PaccmarpuBaembie BOIIPOCHL:
- bubnnoreka Pandas

- DataFrame

- OyHKIMY TpeoOpa3oBaHus

- OyHKINHY BU3YaIH3aluN

- Pemenue 3amau

Tema 3. Busyanusanus nanasix — Matplotlib
PaccmaTtpuBaeMble BOIIPOCHI:
- bubnuorexa Matplotlib

- Kimaccer

- MeToabl

- [Ipumepsl

- Pemenue 3amau

Tema 4. IlocTpoenue Bu3yanuzanui
PaccmarpuBaembie BOIPOCHL:
- Bubnuorexku Seaborn u plotly

- IIpumepsl
- Pemenue 3amau

Tewma 5. Buzyanu3zanust B8 PowerPoint
PaCCManI/IBaeMBIe BOIPOCHI:

- [IpaBuna m3yanmzanuu B PowerPoint

- [lpumepnl
- Pemmenue 3amau

Tema 6. MuctpymenTsl I B BU3yanu3anuu JaHHBIX
PaccmarpuBaembie BOIIPOCHL:

- Yandex GPT
- GigaChat
- GenAl

- O6paboTka n300pakeHuH

Tema 7. BI-unctpymenTs! (4acth 1)
PaCCMa’I‘pHBaGMLIC BOIPOCHI:

- O630p prraka Bl
- Meta Base

- IIpumepsl

- Pemenue 3agau

Tema 8. BI-unctpymeHTsI (4acth 2)
PaCCMa’I‘pHBaCMLIC BOIPOCHI:

- Yandex Datalens




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

/1
- Super Set
- IIpumepsl
- Pemenue 3amau
9 |Tema 9. MnTepakTuBHas Buzyanusanus ¢ D3.js
PaccmarpuBaembie BOIIPOCHL:
- OcHosrl D3 js
- Co3manne AMHAMIYECKUX TPaQHUKOB
- NHTerpanus ¢ BeG-cTpaHuIiaMu
- IIpumepsl
- Pemenue 3amau
10 |Tema 10. 3D-Busyanuzanus (Blender, Three.js)
PaccmarpuBaembie BOIIPOCHL:
- OcHoBbI 3D-MoeMUPOBaHUS
- Busyanusauus IpoCTpaHCTBEHHBIX JaHHBIX
- [Ipumepst (Blender u Three.js)
- Pemenue 3amau
11 |Tema 11. BeG-Busyanu3anus ¢ ucrnons3oBanuem Dash/Flask
PaCCManPIBaeMBIe BOIPOCHI:
- Co3aHue MHTEPaKTUBHBIX JAIIO0p0B
- Uurerpanus ¢ Python
- [Ipumepst (Dash u Flask)
- Pemienue 3anau
4.3. CamocrosiTenbHas paboTa 00y4darOIHuXCS.
Ne
Bun camocrositensHo# paboTh
n/m
1 |PabGora c yueOHOI muTepaTypoit
2 |Yyactue B OHJAH-KOH(EPEHIUAX U MacTep-Kiaccax
3 |[Touck anropuTMOB 00paOOTKH TAaHHBIX B OTKPBITHIX HCTOYHHKAX
4 | IloarotoBKa K MPOMEKYTOYHON aTTECTALIUU.
5 | [loaroroBka k TeKyIieMy KOHTPOIIO.

4.4. ITpumepHbIN IEpeueHb TEM KYPCOBBIX padOT
Pabota ¢ kapTamu u CJlIOSIMHU.

JlocTym K kapTaM JOKyMEHTA.

JlocTyIl K C10sIM KapThl.

Jloctyn k arpubyTam ciiost IPU3HAKOB.

Coznanue nH(MOPMAIIMOHHOTO OTYETa O BEIOPAHHOM KapTe.
JloGaBieHre HOBOTO CJIOSI Ha KapTy.

BoiBog nHGopMainu 0 BEIOPAaHHOM CJIO€ U BBIOPAaHHOM TOJIE.

Co3manue Mem MOJIeIe.




[Tonyyenue pabouero npocTpaHCTBA.

OrnpeneneHue NCTOYHUKA TAHHBIX, 33/IaHUE €T0 CBOWCTB.

PaCCManI/IBaeTC}I pa60Ta C 9JICMCHTAaMH KOMIIOHOBKH, C IIOAIIPpOIpaMMaMiU

100aBIICHUS PJICMEHTOB M ¢ PYHKITUSIMU OTOOPaKCHHMSI TAHHBIX.

5. IlepeueHp wW3AaHUI, KOTOPBIE PEKOMEHIYETCS HCIOIb30BaTh IPHU
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

Ne

bub
i/ nommorpaguice Mecro nocryna
0 KO€ OIHCaHue
1 | I'pyszes, A. B. https://e.lanbook.com/book/123700
[IporuoszHoe
MOJICJINPOBAHUE B

IBM SPSS
Statistics, R u
Python: meton
JIEPEBHEB
peLIeHUN 1
CIIy4YalHBbIN JIeC :
PYKOBOJICTBO / A.
B. I'py3neB. —
Mockaa : JIMK
Ipecc, 2018. —
642 c. — ISBN
978-5-97060-539-
4

Bectpa, .
Pa3paboTka
TEeONPUII0KEHUI
Ha s3bike Python /
2. Bectpa ;
NEepEBOJ] C
AHTJIMHACKOTO A.
B. JlorynoBa. —
3-e u3a. —
Mockaa : JIMK
Ipecc, 2017. —
446 c. — ISBN
978-5-97060-437-
3

https://e.lanbook.com/book/97349

su, O. C.
IIporpammupoBan

https://e.lanbook.com/book/93569




ue
KOMITBIOTEPHOTO
3pEHHUS Ha SI3bIKE
Python /3. C. fIn
; IEPEBO/I C
aHTJIMICKOTO A.
A. CiuHKUH., —
Mockea : JIMK
Ipecc, 2016. —
312 c.— ISBN
978-5-97060-200-
3

borpnanosa, E. A.
Busyanuzanus
na"ueIx 3D :
yaeOHoe rmocobue
/ E. A. Bormanosa,
E. N.
I'opoxxanuna. —
Camapa : [IT'YTH,
2018. — 84 ¢

https://e.lanbook.com/book/182260

®deppapu, A.
AHanu3 JaHHBIX
IIPU TIOMOIITH
Microsoft Power
BI u Power Pivot
s Excel :
pyKOBOACTBO / A.
®eppapu, M. ..
Pycco ; mepeBog ¢
aHTIINICKOTO A.
IO. 'mabpKO. —
Mockga : JIMK
[pecc, 2020. —
288 c. — ISBN
978-5-97060-858-
6

https://e.lanbook.com/book/179497?ysclid=m1j1cvrbb2894931329

MakkuHHH, Y.
Python u ananu3
maHHbIX / Y.
MakKuHHY ;
TepeBOJI C
aHTJIMICKOTO A.
A. CnuakuHa. —
2-0€ U3[., UCTIP. !

https://e.lanbook.com/book/131721?category=1557&ysclid=m1j1dqfix03
64183829




Jorn. — Mockga :
JAMK TIlpecc,
2020. — 540 ¢. —
ISBN 978-5-
97060-590-5

6. IlepedueHb COBpPEMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JMaHHBIX U
WH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBHIE MOTYT HCIOJIb30BAaThCS IPH
OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

https://habr.com/ru - 6a3a 3nanwmit B Buze cTareii, 0030poB

https://journal.tinkoff.ru/short/ai-for-all/ - 6a3a qaHHBIX HEHPOHHBIX CeTel

https://vc.ru/services/916617-luchshie-neyroseti-bolshaya-podborka-iz-top-
200-ii-generatorov-po-kategoriyam - 6a3a JaHHBIX HEUPOHHBIX CETEH

https://github.com/abalmumcu/bert-rest-api - npodecCuoHaIbHas
maTgopma sl KOMaHA0W padoThI Ha/l MPOEKTOB (HEMpOHHAas ceTh bert)
http://library.miit.ru/ - snexTpoHHO-OMONIMOTEUHAss cucTeMa HaydHo-

TexHu4deckor ouoanorexku MUNUT

https://proglib.io/p/raspoznavanie-obektov-s-pomoshchyu-yolo-v3-na-
tensorflow-2-0-2020-11-08 - npodeccronanbaas 6uOIMOTEKa IPOrPAMMHUCTOB

https://yandex.cloud/ru/blog/posts/2022/12/andrey-berger-and-yandex-
cloud?utm_referrer=https%3A%2F%2Fyandex.ru%:2F — oubnmoTeka
npodeccruoHanbHbIX cTaTel pazpaboTUNKOB SAHIEKC

https://yandex.cloud/ru/blog - OwuGmmMoTeka mpodeccHOHANBHBIX CcTaTeil
pa3paboTuuKoB SHIIEKC

https://tproger.ru/translations/opencv-python-guide - 0rbaMOTEKAa OCHOBHBIX
komang OpenCV

7. IlepeuyeHb JHUIEH3UOHHOTO W  CBOOOAHO  PACIPOCTPAHSIEMOTO
POTpaMMHOr0 O0OECIeUYeHus, B TOM YHCJIE OTEUECTBEHHOI'O IPOM3BOJICTBA,
HEO0OXOIMMOTO JIJIsI OCBOCHUS AUCITUTIIIUHBI (MOIYJIs).

MSOffice (Excel, Word)
Notepad++

Bbpay3zep Chrome

Microsoft Power Bl Desktop
Anaconda

8. OmucaHue MaTepUaJIbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYIIECTBJICHUSI 00pa30BaTEIHLHOTO MPOIECca MO AUCIUTITHHE (MOIYIIIO).

Kommnsrotep npenonasarens



KommnrbroTepsl CTyA€HTOB
[IpunTep

[IpoekTop

DKpaH AJisl IPOEKTOopa
Mapkepnas 1ocka

9. ®opma nMpoMeKYyTOUHOU aTTECTaIUU:

DK3aMmeH Bo 2 ceMecTpe.

10. OueHouHble MaTEpHUAIBI.

O1LieHOYHbIE MaTepUalibl, TPUMEHSIEMbIE TIPU MPOBEICHUHN MTPOMEKYTOUHOU
aTTecTaluu, pa3pabaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

3aMECTHUTEIb JUPEKTOPA
PYKOBOJAMTEIb 00pa30BaTeIbHON

POrpaMMBI

CoracoBaHo:

Hupexrop
PykoBoautens oOpazoBaTeIbHON
IIPOrPaMMBI

[Ipencenarens yueOHO-METOIUYECKOMN
KOMUCCHUU

b.B. UronsHuKOB

O.b. IIponeBuu

b.B. UroasaukoB

O.b. IIponeBuu

J1.B. [TapunoB



