MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIA

OEJEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

/

Paboyast mporpamma JUCHUILIMHBI (MOJTYJIs), \
KaK KOMIIOHEHT 00pa30BaTeIbHON IPOrpaMMbl
BBICILIErO 00pa30BaHusl - IPOrpaMMbl OakajiaBpraTa
0 HaNpaBJICHHIO IOATOTOBKI
09.03.01 MupopmaTrKa 1 BHIUUCIUTEIbHAS TEXHHUKA,
yTBEpKJIeHHOMH nepBbIM npopexTopom PYT (MUUT)
TumonnnsiM B.C.

NG J

PABOYASI MPOI'PAMMA JUCHMITJIMHBI (MOJIYJIST)

Bn3ya.]m3amm JAAHHbBIX

HamnpaBnenue noJAroToBKu: 09.03.01 Hudopmatuka u BBUUCIUTEIHHAS
TEXHHUKA

HampaBnennocts (mpoduib): | T-cepBUCH U TEXHOJIOTUU OOpabOTKH JaHHBIX
Ha TPAHCTIOPTE

®opma 00yUeHUsI: Ounas
Paboyas mporpamma AUCHUIIIMHBI (MOJIYJIs) B BUZIE
3JIEKTPOHHOTO JIOKYMEHTa BBITPYKEHa U3 eIMHON
KOPIOPATHBHOM MH(OPMAIIMOHHOI CHCTEMBI YIIPaBJICHHS
YHUBEPCUTETOM U COOTBETCTBYET OpUTMHAITY

Ipocras nekTpoHHast NOANKUCH, BeiganHas PYT (MUNT)
ID noamucu: 170737
Ioanucan: 3amecTuTens AupexTopa akaaemuu Ilapunos Jlennc
Brnagumuposuy
Jlara: 08.06.2024




1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[{ens AMCIMTIUIMHEI - 03HAKOMUTH CTYJICHTOB C TAKUMH SIBIICHHUSIMH, KaK:

anmapatHoe oOeclieueHue W TNpOorpaMMHBIE CpelcTBa O00padOTKU U
BU3YyaJIM3alNH JIaHHBIX;

- TpOLEIypbl OpPraHU3alMU MPOCTPAHCTBEHHBIX JAHHBIX C KOOPAWHATHOMN
IIPUBSI3KOM;

- OCHOBHBIC (popMaThl XpaHEHUs TpaUIecKoid, ay N0 U BUICONH(POPMAIINH;

- METO/Ibl AHMMAITNH CKEJIETHBIX 00BEKTOB U MOCTPOCHHS KOMILIEKCHBIX CIICH
BHU3yaJIN3aIlNH;

YMETh:

- HCIIOJIb30BaTh YHHUBEpCaJbHbIE TIpapuuyeckue OUOIMOTEKH, TaKHe Kak
OpenGL, OpenCV, a takxe HaOOp BU3YyaTbHBIX

KOMITOHEHTOB JIJIs1 Co37aHus mporpamMm 3D MoaennpoBaHus U BU3yaIu3alun
KOMITHIOTEPHBIX JTAHHBIX;

UMETh TIPEICTABIICHHC:

- 0 pacmpoCTpaHEHHOM TPOTPAMMHO aJITOPUTMHYECKOM OOECIIeUCHUHN
CUCTEM TOJIJICP>KKU BUPTYaAJbHOMN peabHOCTH -

VR, AR, CAD/CAM, GIS u WEB Ttexnonoruii

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

[lepeuenb GopMuUpyeMbIX pe3yJIbTATOB OCBOEHHS  00pa3oBaTEIbHOU
mporpamMmbl (KOMIIETEHIIUI) B PE3yJIbTaTe 00yUeHHUs M0 AUCIUILTUHE (MOIYIIIO):

OIIK-3 - Cmocoben pemaTh CTaHAAPTHBIC 3aAadu MPodecCHOHATBHOM
NEeSATEIbHOCTH Ha OCHOBE MH(OPMAIIMOHHOW M OMOIMorpaduueckoil KyJbTyphl C
MpPUMEHEHHEM HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH W C y4eTOM
OCHOBHBIX TpeOOBaHUI MH(OPMAIITMOHHON O€30N1aCHOCTH;

OIIK-5 - CrnocobeH WHCTAUIMPOBaTh MPOTPaMMHOE U  ammapaTHOe
oOecniedyeHue A1 MHPOPMALIMOHHBIX U aBTOMATU3UPOBAHHBIX CUCTEM;

OIIK-6 - CriocoOeH pa3pabaThiBaTh OM3HEC-TUIAHBI U TEXHUYECKUE 3aJJaHuUs
Ha OCHAIICHHWE OTHEeJIOB, Jaboparopuii, OPHCOB KOMIIBIOTEPHBIM U CETEBHIM
000pyI0BaHUEM;

IIK-1 - CnocobeH aHanu3upoBaTh OOJIBIIME JIaHHBIE C HMCIOJIb30BAHHEM
CYIIECTBYIOIIEH B OpraHU3aldd METOJIOJIOTMYECKONM ¥ TEXHOJIOTUYECKOU
UHDPACTPYKTYPHI,

YK-2 - CniocobeH ompenensats KpyT 3a/lad B paMKaxX MOCTaBJICHHOW LETH U
BbIOMpaTh ONTHUMAaJIbHbIE CIIOCOOBI WX pEHICHMs, UCXOJsi U3 JACHCTBYIOIIUX
MIPaBOBBIX HOPM, UMEIOIIUXCS PECYPCOB M OTPaHUICHHI.



OOyueHue 1o JUCHUIUTAHE (MOYIIO) MIPEIOJIAraeT, YTo MO €ro pe3yibTaTaM
oOydaroruiicst Oyner:

3HATh:

OCHOBHBIE TPOTPAMMHBIE MPOAYKTHI U TEXHOJOTUH BU3YAJIU3AlIUN JTAHHBIX,
aJITOPUTMBI BU3yaTM3alliK JTaHHBIX,

BHUJIBI TAHHBIX

Ymerb:

IIPUMEHATH HA IPAKTUKE OCHOBHBIE TEXHOJIOTMH BU3yaIU3alliy,

IPUMEHATb HHCTPYMEHTHI MH)KCHEPUH JTAHHBIX U MPeoOpa30BaHusl JaHHBIX,

pa3pabaTeiBaTh M TPOBOJUTH CPAaBHUTEIBHBIA aHAIU3  aJTOPUTMOB
pacno3HaBaHus U 00paOOTKH OOJIBIINX JTaHHBIX

Baagern:

HaBBIKaMHU Pa0OTHI ¢ MPOTpaMMaMHU BU3yaIU3aIuu

HaBbIKAMU TIPUMEHEHHUS METOJOB MAIIMHHOTO OOYUYCHHS IIpU PEIICHUH
npodeCcCHOHATBHBIX 3a1a4

3. O0beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mias TpyI0eMKOCTb JUCIUILUIMHBI (MOTYJIS).

OO0mast TPYJOEMKOCTh AMCIHUILIUHBI (Moxynsi) coctaBiasier 3 3.e. (108
aKaJeMHYeCKuX Jaca(oB).

3.2. O06bem guctuIUIMHBL (MOAyJsi) B (opMe KOHTAKTHOM pabOThI
oOydJarommxcss ¢ MENarorTMYecCKUMH  padOTHUKaAMU U (WIM)  JIHUIAMH,
MPUBJICKAEMBIMHU K peau3alii 00pa3oBaTeIbHON MPOTrpaMMbl Ha HHBIX YCIOBUSX,
TIPY MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KomnuectBo yacos

Turm yueOHBIX 3aHITHI
Bcero | Cemectp Ne6

KonTtakTHas paboTa mpu NpoBeieHNH yUeOHBIX 3aHATHH (BCET0): 64 64
B tom uncne:

3aHATHSA JIEKITMOHHOTO THIIA 16 16
3aHATUS CEMUHAPCKOTO THIA 48 48

3.3. O06bemM mucHUIUIMHBI (MOIYJiA) B (OpME CaMOCTOSITENIBHONW pabOThI
oOydJarormuxcsi, a Takke B (opMe KOHTAKTHOW pabOThl OOyYarOMIMXCS C
NeIarorTHIeCKUMH pabOTHUKAMU U (WJIH ) JIMIIAMHU, TIPUBIIEKAEMbIMH K peaTH3aIiu
o0pa3oBaTeNbHOM MpOTpaMMbl HAa HWHBIX YCIOBUSIX, TMPH TPOBEIACHUU
IPOMEKYTOUYHOM aTTecTallMK cOCTaBisAeT 44 akaieMHUUeCKUX yaca (OB).




3.4. 1Ipu 0Oy4eHnu 1o UHAUBUyAJIbBHOMY Y4€OHOMY IIJIaHy, B TOM YHCJIE IIPU
YCKOPEHHOM 00y4eHHH, 00BEM AUCHUIUIMHBI (MOAYJS) MOXKET OBITh peaan30BaH
MOJIHOCTBIO B (POpPME CaMOCTOSITENFHOM pabOThl 00yUaIOUINXCs, a TakKe B hopme
KOHTaKTHOW padO0Thl OOy4YaIOMIMXCA C MEJAroru4ecKuMu pabOTHUKAMHU U (WJIN)
JUIAMH, TIPUBJIEKAEMBIMH K pealiu3alliid 00pa30BaTeIbHON MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, IIPU [IPOBEJICHUU IPOMEKYTOUHON aTTECTALIUH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

4.1. 3aHsaTus JIEKIIUOHHOTO THIIA.

/ TemaTnka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 |Tema 1. Busyanuszanus JaHHBIX C TOYKU 3pEHUsSI OM3HEC-3a1a4
PaccmarpuBaeMble BOIPOCHI:

- Uro Takoe BU3yanu3anus JaHHBIX?

- [Touemy ecTb TOTPEOHOCTH B BU3yaTH3AIMH JAHHBIX?

- OpraHu3alMOHHBIH Ipoliecca M0 BU3yaau3aliy JaHHbIX, padoTa ¢ XpaHUINILAMU JaHHbBIX
- [Ipumeps! cucTeM BU3yalH3alUy JaHHBIX B OM3HECE

- CoBpemenHsblit UT-nanmmadT B 4acTH BU3yaH3aluy JaHHBIX

2 |Tema 2. UTo HYKHO clienaTh 10 BU3yalu3alluy JaHHbBIX?
PaccmarprBaeMbie BOTIPOCHI:

- [TocTaHoBKa 3ama4uu

- JlaHHBI€ JUIS BU3YaIU3alui

- Tunsl JaHHBIX

- TpeboBaHuUS K TaHHBIM

- [logroToBKa JaHHBIX

3 |Tema 3. OcHOBHBIE BUIbI BU3yAIU3AIMIA JaHHBIX (4acTh 1)

PaccmarpuBaembie BOIIPOCHL:

- Kimaccudukanus susyanuzannit

- U3 gero cocrout BU3yajin3alnus — CUCTEMaA KOOpAHWHAT, HIKAJIbl, BU3yajibHAasA KOAUPOBKA, KOHTECKCT
- KpyroBrle u cTonO4aThie AHarpaMMbl

4 |Tema 4. OcHOBHBIE BU/Ibl BU3yAJIU3alMi JaHHBIX (4acTh 2)
PaCCManI/IBaeMBIe BOIPOCHI:

- IIpuMeps! IpUMEHEHUs AJIs PELEHUs] KOHKPETHBIX 3a]a4

- Criennanmm3upoBaHHbBIE BU3YaIN3allul

- Kaptsl

- IIpumepsl

5 |Tema 5. Ilpe3enTtanun
PaccMaTprBaeMble BOTIPOCHI:

- Kakue GbIBarOT npe3eHTaluu
- CTpyKTypa npe3eHTalu

- PaboTa ¢ TeKCTOM

6 |Tema 6. DneMeHTHI BU3yalu3alui
PaccmarpuBaembie BOIPOCHL:

- ATpuOyThI, TPUBIIEKAIOIINE BHUMAHHUE - aKI[CHTHI
- Pabota co mpudTom




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

/1
- MukpoTumnorpaduka
- 3aroJIOBKH
7 |Tema 7. OmmOKu B BU3yalu3aluu JaHHBIX

PaccmarpuBaembie BOIIPOCHL:

- Haubonee yactble omiOKy B BU3yann3aliy JaHHBIX

- [Ipumeps! KOPPEKTHBIX U HEKOPPEKTHBIX BU3yaTH3aIMN
- Kax BbIOpath mpaBUiIbHEIN rpaduk?

- [Ipumeps! uctipaBIeHUN OMTHOOK

Tewma 8. Self Service BI

PaccmarpuBaembie BOIIPOCHL:

- [Monxon Self Service BI

- Augmented Analytics kak pasHoBunHocTh Self Service
- Knaccudukanus Bl-nnardopm

- [Ipeanoceuiku anst BHenpenus Self Service Bl

- Ocobennoctu pabotsi ¢ Self-Service Bl-pemenusmu

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

HpaKTI/ILIGCKI/IC 3aHATHUA

Temaruka MPakKTUUYECKUX 3aHIATHI/KPATKOE COJIEpPIKaHUE

Tema 1. IlogroToBka u aHanM3a AaHHBIX Ui BUsyanusanuu — Numpy
PaccmarpuBaeMbIe BOIIPOCHL:

- bubnuoreka Numpy

- Beruucnenus

- Pabora ¢ maTpumnamu

- Pemienue 3anau

Tema 2. TToAroroBka u aHanM3a JaHHBIX JJIS BU3yanu3anuu — Pandas
PaCCManI/IBaeMBIe BOIPOCHI:

- bubauoreka Pandas

- DataFrame

- OyHKIMU TPeoOpa3OBaHHS

- OyHKIUY BU3yaJIU3al[UU

- Pemenue 3amau

Tema 3. Busyanuzanus nanasix — Matplotlib
PaccmarpuBaembie BOIPOCHL:

- bubnmmorexa Matplotlib

- Kiacesr

- Metozs!

- ITpumepst

- Pemenue 3anau

Tewma 4. [TocTpoenne BU3yanu3aiuii
PaccmarpuBaembie BOIPOCHL:

- bubnmmoreku Seaborn u plotly

- IIpumepnl

- Pemenue 3agau

Tewma 5. Buzyanuzanust B PowerPoint
PaccmaTprBaemble BOIIPOCHI:
- [IpaBuna Buzyanuzanuu B PowerPoint




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

/1
- [Ipumepsl
- Pemenue 3amau
6 |Tema 6. Muctpymentsl MU B BU3yanu3anuu JaHHBIX
PaccmarpuBaembie BOIIPOCHL:
- Yandex GPT
- GigaChat
- GenAl
- O6paboTKa H300paskeHUI
7 |Tema 7. Bl-uncrpymeHnTsl (4actp 1)
PaccmarpuBaembie BOIIPOCHL:
- O630p peiKa Bl
- Meta Base
- IIpumepsl
- Pemienue 3anau
8 |Tema 8. BI-uHCTpYMEHTHI (4acTh 2)
PaCCManI/IBaeMBIe BOIPOCHI:
- Yandex Datalens
- Super Set
- IIpumepsl
- Pemienue 3anau
4.3. CamocrosiTenbHas padboTa 00y4daroIMuXCs.
Ne o
Bun camocTosiTennbHOM paboThI
/1
1 |Pabota c yueOHoOI1 TuTepaTypoit
2 |Yyactue B OHJAH-KOH(EPEHIUAX U MacTep-Kiaccax
3 |[Touck anropuTMOB 00paOOTKH TAaHHBIX B OTKPBITHIX HCTOYHHKAX
4  |BrinosHeHHE KypcoBOil pabOTHI.
5 |[ToarotoBka K MPOMEKYTOYHON aTTECTALIUU.
6 |I[loaroroBka K TeKyIieMy KOHTPOIIO.
7 | BoimosnHeHnue KypcoBoi paboThI.
8 | [loaroroBka Kk MPOMEKyTOYHOU aTTECTALIUU.
9 | [loaroroBka K TeKyIieMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUEHb TEM KYPCOBBIX padOT
Pabota ¢ kapTamu u CJIOSIMHU.

JlocTyrm K kapTaM JOKyMEHTA.
JlocTyIl K C10sIM KapThl.
Joctyn k aTpubyTam ciiosi MPU3HAKOB.

Coznanue nH(MOPMAIIMOHHOTO 0TYETa O BEIOPAHHOM KapTe.




JloGaBiieHre HOBOT'O CJIOSI HA KapTy.

BriBon nH(popMaiinm o BEIOpaHHOM CJI0€ ¥ BBIOPAHHOM TIOJI€.
Co3znanue Mel MOJENeH.

[Tomyuyenue paboyero nMpocTpaHCTBa.

Omnpenenenre UCTOYHUKA JAHHBIX, 3aJJaHUE €T0 CBOMCTB.

PaccmaTpuBaercsa paboTa ¢ 3eMeHTaMH KOMIIOHOBKH, € MOJAMPOrpaMMaMu
100aBJICHHS SJIEMEHTOB U C PYHKIMSIMH
0TOOpaXeHUs JaHHBIX.

5. Ilepeuenp wu3gaHUM, KOTOpPBIE PEKOMEHIYETCS WCIOJIb30BaTh IPHU
OCBOCHMH JTUCUUTLTUHBI (MOIYJIs).

No
i bubnuorpaduueckoe onucanue Mecro nocryna
1 borpanosa, E. A. Busyanuzanus ganasix 3D : https://e.lanbook.com/book/182260

yaebHoe mocobue / E. A. bormanosa, E. W.
I'opoxxanuna. — Camapa : [II'VTH, 2018. — 84 ¢
2 | Sn, O. C. IIporpamMmmupoBaHyie KOMIIbIOTEPHOTO https://e.lanbook.com/book/93569
3penus Ha s3bike Python /3. C. fn ; nepeBoxn ¢
anriuiickoro A. A. CaunkuH. — Mocksa : JIMK
[Tpecc, 2016. — 312 ¢. — ISBN 978-5-97060-200-3
3 Makkunnw, Y. Python u ananus nanasix / Y. https://e.lanbook.com/book/131721
MakKuHHH ; IEPEBO/I C aHIIIHICKOro A. A.

CnuHKMHA. — 2-0€ U3]1., uchp. 1 Jor. — MockBa :
JMK TIIpecc, 2020. — 540 c. — ISBN 978-5-97060-
590-5

4 | Bectpa, D. PazpaboTka reonpuioxeHui Ha sS3bIKe https://e.lanbook.com/book/97349
Python / O. Bectpa ; nepeBona ¢ anrauiickoro A. B.
JlorynoBa. — 3-e¢ m31. — Mockaa : JIMK Ilpecc,
2017. — 446 c. — ISBN 978-5-97060-437-3

5 | ®eppapu, A. Ananu3 qaHHbIX npu oMoty Microsoft | https://e.lanbook.com/book/179497
Power BI u Power Pivot nns Excel : pykoBoacTBo /
A. @eppapu, M. .. Pycco ; nepeBoj ¢ aHIIMCKOro A.
1O. I'mabko. — Mockaa : IMK Ilpecc, 2020. — 288
c.— ISBN 978-5-97060-858-6

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
UH(GOPMAIIMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOpPbIE MOTYT HCIOJB30BaThCS IPH
OCBOEHUU JUCUUIUIAHBI (MOAYJIA).

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



https://journal.tinkoff.ru/short/ai-for-all/ - 6a3a naHHBIX HEHPOHHBIX CeTel
https://vc.ru/services/916617-luchshie-neyroseti-bolshaya-podborka-iz-top-
200-ii-generatorov-po-kategoriyam - 6a3za qaHHBIX HEUPOHHBIX CETCH

https://github.com/abalmumcu/bert-rest-api - npodecCuoHaTbHAS
maTdopMa Juisl KOMaH101 paboThl HaJl TPOSKTOB (HEMpOHHAsI CeTh bert)
http://library.miit.ru/ - osnaexkTpoHHO-OMONIMOTEUHAss cucTeMa HaydHo-

TeXHH4Yeckor omommoreku MUUT

https://proglib.io/p/raspoznavanie-obektov-s-pomoshchyu-yolo-v3-na-
tensorflow-2-0-2020-11-08 - npodeccronanpHast OMOIHOTEKA MPOTPAMMHUCTOB

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

https://yandex.cloud/ru/blog - OubamoTeka npodeccCHOHATBHBIX CTaTei
pa3zpaboTuukoB SHaexc

https://tproger.ru/translations/opencv-python-guide - 6ubIHOTEKa OCHOBHBIX
koman1 OpenCV

/. llepedyeHb  JNHIEH3UOHHOTO U  CBOOOJHO  PacCIpOCTPAHSIEMOIO
IpPOrpaMMHOT0 OOecCreYeHusi, B TOM YHCIE€ OTEUYECTBEHHOIO IPOU3BOJICTBA,
HEO0OXOUMOTO JIJIsl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

MSOffice (Excel, Word)
Notepad++

Bbpay3zep Chrome

Microsoft Power Bl Desktop
Anaconda

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUIMHE (MOIYJIIO).

Kommbrorep npenonasaresns
KoMmmbroTepsl CTyA€HTOB
[IpunTep

[IpoekTop

DKpaH U1l IPOEKTOpa
MapxkepHas gocka

9. ®opMa NpoMeKyTOUHOU aTTECTAIUU:

KypcoBas pabdota B 6 cemectpe.
DK3aMeH B 6 cemecTpe.



10. OueHouHbIE MaTEPHUAIIBI.

OneHoYHbIE MaTepuabl, IPUMEHSIEMbIE MIPU MPOBEACHUH MPOMEKYTOUHOM
aTTecTanuu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktomM PYT (MUUT).
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