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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[{enssMu1 OCBOEHMS TUCLMIUIAHBI (MOYJIS) SIBJISFOTCSL:

- 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
BHU3yaJIA3al1H.

3ajmavyaMy OCBOEHUS AMCLMILIMHGI "Busyanu3anus JaHHBIX" SBISIOTCS:

- HCIIOJIb30BAHME YHHUBEPCAJIbHBIX IpapUuecKux OHOIMOTEK, TaKUX Kak
OpenGL, OpenCV;

- HCINOJNb30BaHME Hal0oOpa BU3YaJbHBIX KOMIIOHEHTOB JJIsi CO3JaHMs
nporpamm 3D MoaenrpoBaHus U BU3yalIU3allii KOMIIBIOTEPHBIX JTaHHBIX;

- TOHHMMAaHHE PACHPOCTPAHEHHOIO MPOrPaMMHO  AJITOPUTMUYECKOTO
o0OecrieyeHuss CUCTEM MOJJEPKKM BUpTyanbHo peanbHocTH (VR, AR,
CAD/CAM, GIS u WEB TexHomorwuii).

2. [Inanupyembie pe3yabTaThl 00yUEHUS IO TUCHUTLIIHHE (MOJIYIIIO).

Ilepeuenb GopmMuUpyeMBIX pe3yJbTATOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHIIUI) B pE3yIbTaTe 00yUeHHUs 10 AUCHMILTUHE (MOIYIIO):

OIIK-3 - CmocobOeH pemaTh CTaHIAPTHBIE 3aa4d MPOQPECCHOHAIBHON
NeSITeTbHOCTH Ha OCHOBE MH(GOPMAIIMOHHON U OuOIMorpaduueckoi KyJabTyphl C
MpUMEHEeHHEeM WH(OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHA W C YYETOM
OCHOBHBIX TpeOOBaHUM MH(OPMAIITMOHHON O€30N1aCHOCTH;

OIIK-5 - Cnoco0eH WHCTANIMPOBaTh MPOrpaMMHOE U  amllapaTHOe
obecrieuenre 11t ”HPOPMAITMOHHBIX U aBTOMATU3UPOBAHHBIX CHCTEM;

OIIK-6 - CnocobeH pa3pabaTbiBaTh OM3HEC-TUIAHBI U TEXHUYECCKUE 3aJIaHHS
Ha OCHAIIEHHWE OTIENOB, JlabopaTopuii, 0(UCOB KOMIBIOTEPHBIM H CETEBBIM
000pyI0BaHUEM;

IIK-1 - CnocobeH aHanu3upoBaTh OOJIBIIME JaHHBIE C HMCIOJIb30BAHHEM
CYIIECTBYIOIIEH B OpraHU3aldd METOJIOJIOTMYECKOM ¥  TEXHOJIOTUYECKOU
UH(PACTPYKTYPHI;

YK-2 - CniocobeH onpenensaTh Kpyr 3ajilad B paMKax MMOCTABJICHHOW 1EJIH U
BBIOMPATh ONTUMAJbHBIE CIOCOOBI WX PEIICHUS, WCXOIS W3 JACHCTBYIONIUX
MIPaBOBBIX HOPM, UMEIOIIHUXCS PECYPCOB U OTPAHUYCHHM.

OO0y4eHwue 1o JUCUUILUIMHE (MOAYJII0) MPEANoJaraeT, 4To Mo €ro pe3yJibraTam
oOyyaroruiicst Oyier:



3HaTh:

OCHOBHBIE TPOTPAMMHBIE MPOAYKTHI U TEXHOJOTUH BU3YaAJIU3AIlUU JJAHHBIX,
aJITOPUTMbI BU3yaIN3alliy JTaHHBIX,

BUJIBI JTAHHBIX

Ymern:

MPUMEHSThH Ha MTPAKTUKE OCHOBHBIE TEXHOJIOTUH BU3yaIu3alluu,

MPUMEHSTh HHCTPYMEHTBI MH)XEHEPUU JAHHBIX U IPeo0pa3oBaHusl JaHHBIX,

pazpabaThiBaTh W MPOBOJUTH CPABHUTENIbHBIM aHAJIU3 aJTOPUTMOB
pacro3HaBaHus B 00paOOTKH OOJBITUX JTaHHBIX

Baanernb:

HaBBIKaMU pabOThI ¢ MPOrpaMMaMU BU3yaliu3aluu

HaBbIKAMHU TIPUMEHEHHUS METOJ0B MAIIIMHHOTO OOYYeHHS IIpU pelIeHUU
npodeCcCHOHATBHBIX 3a1a4

3. O6beM AUCIUTLIUHBI (MOTYJIs).
3.1. O0mas Tpy10€MKOCTb JUCHUILUIUHBI (MOTYJISI).

OO6mast TpyIOEMKOCTh AUCIHUIUIMHBI (MOayJis) coctaBiser 3 3.e. (108
aKaJeMHYEeCKuX Jaca(oB).

3.2. O6bem pgucuMIUIAHBL (MoOayisi) B (opMe KOHTAKTHOW paboOThI
oOyyarommxcsi C  MeJarorM4eckuMu  paboTHUKaMU ©W  (WIM)  JIMIAMH,
IPUBJIEKAEMBIMH K peajin3anun 00pa3oBaTesIbHOM MporpaMmbl Ha MHBIX YCIOBHSX,
IIPU MIPOBEJICHUH YUEOHBIX 3aHATUH:

KommaectBo yacos

Tun yueOHBIX 3aHATHI
Bcero | Cemectp Ne6

KonTtakTHas paboTa Impu npoBeIeHNH yUeOHBIX 3aHATHH (BCET0): 64 64
B tom uucne:

3aHATHSA JIEKIIHOHHOTO THIIA 16 16
3aHATHSA CEMUHAPCKOTO THIIA 48 48

3.3. O06bemM mucHUIUIMHBI (MOIyYJA) B (OpME CaMOCTOSITENIbHONW pabOThI
oOydJaroruxcsi, a Takke B (opMe KOHTAKTHOW pabOThl OOyYarOMIMXCS C
Mearorn4ecCKuMU pabOTHUKAMHU U (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTu3aiiu
oOpa3oBaTeNnbHON TpOrpaMMbl Ha HWHBIX YCIOBHUSAX, TPH MPOBEICHUU
IPOMEKYTOUYHOM aTTecTallMK cOCTaBisieT 44 akaieMHUUecKUX yaca (OB).

3.4. ITpu oOy4eHuu o UHAUBUAYAJILHOMY YYEOHOMY ILJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Yy4Y€HUH, 00BEM AUCIUIUIMHBI (MOIYJISI) MOXKET ObITh peaii30BaH




MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 00yJaronmxcs, a Takxke B popme
KOHTaKTHOM pabOThl 00y4YarOUIMXCSl C MEJAarornyeCKuMU pabOTHUKaMU U (WJIN)
JIUIIaMH, TIPUBJICKAEMBIMH K peau3aiiuu o0pa3oBaTeIbHON MPOrpaMMbl Ha UHBIX
YCJIOBUSAX, IPU IPOBEACHUU MTPOMEKYTOUHON aTTECTALNH.

4. ConeprxaHue JUCHUIUIAHBI (MOIYJIA).

4.1. 3aHsaTus JISKIIUOHHOTO THUIIA.

/ Tematuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 |Tema 1. Busyanuzauusi JaHHBIX C TOUKH 3peHUsI OM3HEC-3a7a4
PaccmaTtpuBaeMble BOIIPOCHI:

- Uro Takoe BH3yaln3aIusl JaHHBIX ?

- [ToueMy ecTh MOTPEOHOCTH B BU3yalIU3aIN JAHHBIX ?

- OpraHu3aMOHHEIN MpoIiecca 0 BU3Yyaln3alii JaHHBIX, padoTa ¢ XpaHWIHIIAMA JaHHBIX
- [IpuMeps! cucTeM BH3yaIH3alluil JaHHBIX B OU3HECE

- CoBpemeHnHbIit UT-nmanamadt B 9acTH BH3YyaIN3aIlUH JaHHBIX

2 |Tema 2. UTo HYKHO clienaTh 10 BU3yalu3allud JaHHbIX?
PaccmaTtpuBaeMble BOIIPOCHI:

- ITocranoBKa 3agauu

- JlaHHBIE JUI BU3YyalIu3alui

- Tunsl JaHHBIX

- TpeGoBanust K JaHHBIM

- IToaroroBka qaHHBIX

3 |Tema 3. OcHOBHBIE BH/IbI BU3YyaIH3aluii TaHHBIX (4acTh 1)

PaccmarpuBaembie BOIPOCHL:

- Kimaccudukanus susyanuzannit

- 13 4ero coCTONT BU3yaM3aLis — CHCTEMa KOOPIMHAT, IIIKaJIbl, BU3yalbHasi KOAUPOBKA, KOHTEKCT
- Kpyrossle u cTon6uaTsie AuarpaMmel

4 |Tema 4. OcHOBHBIE BU/Ibl BU3yAJIN3allMi JaHHBIX (4acTh 2)
PaCCManI/IBaeMBIe BOIPOCHI:

- HpI/IMepBI NPUMCHCHUA I PCIICHUA KOHKPCTHBIX 3a/1a4

- CHGLII/IaHI/IBI/IpOBaHHLIG BU3yaJIn3allnn

- Kaptet

- IIpumepsl

5 |Tema 5. Ilpesenranuu
PaccmarpuBaembie BOIPOCHL:

- Kaxue OpIBatoT npe3eHTauu
- CTpyKTypa npe3eHTauu

- Pabota c Tekcrom

6 |Tema 6. DiieMeHTHI BU3yaIH3aIii
PaccmarprBaeMble BOIIPOCHI:

- ATpuOyThI, TPHUBJIEKAIOIINE BHUMAaHHUE - aKIICHTHI
- Pabota co mpugrom

- MukpoTunorpaduka

- 3aroJioBku




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

Tema 7. OmnOKM B BU3yaJIn3alluy TAHHBIX
PaccmarpuBaembie BOIPOCHL:

- Haubonee yactble omiOKY B BU3yann3aliu JaHHBIX

- [IpuMepsl KOPPEKTHBIX U HEKOPPEKTHBIX BU3YaIn3alui
- Kak BpIOpaTh npaBUIbHBIN rpaduk?

- [Ipumeps! ucnpaBaeHU oIIMOOK

Tema 8. Self Service BI

PaccmarpuBaeMbIe BOIIPOCHL:

- ITogxox Self Service Bl

- Augmented Analytics kak pasHoBuAHOCTB Self Service
- Knaccudukanus Bl-mardopm

- [Ipeanoceinku anst BEenpenus Self Service BI

- Oco6ennoctu pabotsi ¢ Self-Service Bl-pemenusmu

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

HpaKTI/ILIGCKI/IC 3aHATHUA

/o

Tematuka MMPAaKTUICCKUX 3aHATHH/ KpaTKOC COACPIKAHNC

Tema 1. IlogroToBka u aHann3a AaHHBIX Ui BU3yanusanuu — Numpy
PaccMarpuBaeMble BOIIPOCHL:

- bubnmmoreka Numpy

- Boruncnenus

- PaGora ¢ marpuamu

- Pemenne 3anau

Tema 2. [ToaroroBka u aHann3a JaHHBIX TS BU3yanu3aiuu — Pandas
PaccmarpuBaembie BOIPOCHL:

- bubnnoreka Pandas

- DataFrame

- OyHKIMU TPeoOpa3OBaHUS

- OyHKINU BU3YaIH3aluN

- Pemmenue 3amau

Tema 3. Busyanuzanus nanasix — Matplotlib
PaccmarpuBaembie BOIPOCHL:

- bubnuorexa Matplotlib

- Kiacenr

- Meronb!

- ITpumepst

- Pemenue 3anau

Tewma 4. [TocTpoeHne BU3yanu3anui
PaccmarprBaeMble BOIIPOCHI:

- bubnmmoreku Seaborn u plotly

- IIpumepsl

- Pemenue 3anau

Tema 5. Buzyanuzanus B PowerPoint
PaccmaTprBaemble BOIIPOCHL:

- [IpaBuna Buzyanuzanuu B PowerPoint

- [lpumepsl

- Pemrenue 3amau




TemaTuka MpakTHYECKUX 3aHATUI/KpPAaTKOE COEepKaHHE

/1
6 |Tema 6. Muctpymentsl UM B BU3yanu3anmu JaHHBIX
PaccmarpuBaembie BOIIPOCHL:
- Yandex GPT
- GigaChat
- GenAl
- O6paboTka n300pakeHuH
7 |Tema 7. Bl-uncrpymeHnTsl (4actp 1)
PaccmarprBaeMbie BOTIPOCHI:
- O630p prraKa Bl
- Meta Base
- IIpumepsl
- Pemenue 3amau
8 |Tema 8. BI-unctpymeHTsI (4acTh 2)
PaccmaTtpuBaeMble BOIIPOCHI:
- Yandex Datalens
- Super Set
- [Ipumepsl
- Pemenue 3amau
4.3. CamocrosiTenbHas padboTa 00y4daroIMuXCs.
No .
Bun camocrosiTensHoi# paboTh
n/m
1 |PaGora c y4eOHOM TUTepaTypoit
2 |Yyactue B OHJIAH-KOH(EPEHIUAX U MaCTep-KIaccax
3 |[Touck anropuTMoB 00pabOTKH TaHHBIX B OTKPHITHIX HCTOYHUKAX
4  |BrinosHeHUE KypcoBOil pabOTHI.
5 | BoimonHenue kypcoBoii paboThI.
6 | [loaroroBka Kk MPOMEKyTOYHOU aTTECTALIUU.
7 | IloarotoBka K TeKyIieMy KOHTPOJIIO.

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

JlocTyr K kapTaM JOKyMEHTA.
JlocTyIl K C10sIM KapThl.

JlocTyt kK aTpuOyTaM CJosi MPU3HAKOB.

Coznanve nH(MOPMAIMOHHOTO OTYETa O BEIOpAHHOM KapTe.

JloGaBiieHre HOBOTO CJIOSI Ha KapTy.

BoiBo nHGOpMalnu 0 BEIOPAaHHOM CJIO€ U BBIOPAaHHOM TOJIE.

Co3manue Mem MOJIeIen.




[Tonyyenue pabouero npocTpaHCTBA.
OrnpeneneHue NCTOYHUKA TAHHBIX, 33/IaHUE €T0 CBOWCTB.

PaccmaTpuBaercs paboTa ¢ 3ieMeHTaMH KOMIIOHOBKH, C MOJANPOTpaMMaMU
n00aBIICHUS PJICMEHTOB M ¢ (PYHKITUSIMU
OTOOpaXeHUs JIaHHbIX.

5. lIlepedenr wu3maHuii, KOTOpbIE PEKOMEHAYETCS UCIIOIb30BaTh MIPHU
OCBOECHUU JUCHUIUIUHBI (MOAYJIA).

No
bubnuorpaduuec
/ MecTto gocrymna
KO€ OIUCaHue
I

1 | TeepmorenbHOE HTB (yu.1); HTB ($6.); HTB (u3.1)
MOJICJIUPOBAHUE U
BU3yaJIM3aIlus B
cucreme ABTOKaI-
12 C.H.
Hazapenko;
MUUT. Kad.
"CAIIP
TPAHCIIOPTHBIX
KOHCTPYKIUHU U
CoOpyKeHHit"
OnHoTOMHOE
n3manne MUNUT |
1997

2 | bormanosa, E. A. | https://e.lanbook.com/book/182260
Busyanusauus

nanHubiX 3D :
ydyeOHoe mocodue
/ E. A. BornmaHosa,
E. .
I'opoxxanuna. —
Camapa : [II'VTH,
2018. — 84 ¢

3 | 4n,D.C. https://e.lanbook.com/book/93569
[IporpammupoBan

ue
KOMITBIOTEPHOTO
3peHUS Ha S3BIKES
Python /3. C. SIn
; TIEPEBOJI C
aHTJIMHCKOTO A.




A. CauHKUH. —
Mockga : JIMK
Ipecc, 2016. —
312 c. — ISBN
978-5-97060-200-
3

Bectpa, O.
Pa3pabotka
reONPUIIOKEHUI
Ha s3b1ke Python /
9. Bectpa ;
NIEPEBOJ] C
AHIJIMICKOTO A.
B. JlorynoBa. —
3-e u3. —
Mockea : JIMK
[Ipecc, 2017. —
446 c.— ISBN
978-5-97060-437-
3

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

MakkuHHH, Y.
Python u ananus
naHHbeix /Y.
MakKKHMHHU ;
MIEPEeBOJI C
aHTJIHICcKOTO A.
A. CimakuHa., —
2-0€ W3], UCTIP. ’
norn. — Mockga :
JIMK Ilpecc,
2020. — 540 ¢c. —
ISBN 978-5-
97060-590-5.

https://e.lanbook.com/book/1317217category=1557&ysclid=m1j1dqfix03
64183829

®eppapu, A.
AHamn3 JaHHBIX
MIPH IOMOIIA
Microsoft Power
BI u Power Pivot
st Excel :
PYKOBOJCTBO / A.
®eppapu, M. ..
Pycco ; mepeBon ¢
aHTJIIHICKOTO A.
IO. I'mapKO. —
Mockaa : JIMK

https://e.lanbook.com/book/179497?ysclid=m1jlcvrbb2894931329




[pecc, 2020. —
288 c. — ISBN
978-5-97060-858-
6

1 | Microsoft SQL HTB (22); HTB (yu.4); HTB ($6.); HTB (43.2)
Server 2005.
Peanuzanusa u

00cIy>)KHBaHUE.
Y4eOHbIit Kypc
Microsoft (+CD)
Ilep. ¢ anrm.
OxHOTOMHOE
m3nanue "l[lurep";
"Pycckas
Pemaxmusa" , 2007

6. IlepedueHb COBpPEeMEHHBIX MNPOPECCHOHANBHBIX 0a3 MaHHBIX U
WH()OPMAITMOHHBIX CITPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BAThCS IPH
OCBOCHUU JUCHUUIUIUHBI (MOIYJIA).

https://habr.com/ru - 6a3a 3naHwmii B BUje cTateii, 0030poB

https://journal.tinkoff.ru/short/ai-for-all/ - 6a3za naHHBIX HEHPOHHBIX CETEH

https://vc.ru/services/916617-luchshie-neyroseti-bolshaya-podborka-iz-top-
200-ii-generatorov-po-kategoriyam - 6a3za qaHHBIX HEHPOHHBIX CETCH

https://github.com/abalmumcu/bert-rest-api - npodecCuoHaIbHAS
maTdopma sl KOMaHA0W padoThl Ha/l MPOEKTOB (HEMpoHHAas ceTh bert)
http://library.miit.ru/ - snexTpoHHO-OMONMOTEUHAss cucTeMa HaydHo-

TeXHH4YeCcKor onoimorekn MUUT

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

https://yandex.cloud/ru/blog/posts/2022/12/andrey-berger-and-yandex-
cloud?utm_referrer=https%3A%2F%2Fyandex.ru%?2F — OonbanoTeKa
PO EeCCUOHANIBHBIX CTaTel pa3padoTUuKOB SHAEeKC

https://yandex.cloud/ru/blog - OubmmoTeka mpodeccHOHANBHBIX CcTaTel
pa3zpaboTuukoB SHmexc

https://tproger.ru/translations/opencv-python-guide - 6ubaMOTEKa OCHOBHBIX
komans1 OpenCV

7. IlepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PaCHpPOCTPAHSIEMOTO
MpOrpaMMHOr0 OO€CTedYeHus, B TOM 4YHCIE OTEUYECTBEHHOI'O TPOU3BOJCTBA,
HEO0OXOIMMOTO JIJIsI OCBOCHMS UCITUTIIIUHBI (MOIYJIs).



MSOffice (Excel, Word)
Notepad++

Bbpaysep Chrome

Microsoft Power Bl Desktop
Anaconda

8. Omnwucanme MaTepHaIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMON s
OCYUIECTBJIEHUSI 00pa30BaTEILHOTO MpOoIecca MO AUCHUIITHHE (MOJIYJIIO).

Kommnsrorep npenonasaress
KoMIIBIOTEPHI CTYIEHTOB
[Ipuntep

IIpoekTop

DKpaH Il IPOEKTOpa
Mapkepnas nocka

9. ®opMa MPOMEKYyTOUHON aTTECTAITHH:

KypcoBas pabota B 6 cemectpe.
DK3aMeH B 6 cemecTpe.

10. OueHouHbIe MaTEPHUAIIBI.

OueHoOYHbIE MaTepUalIbl, TPUMEHSIEMBIE TIPU MPOBEICHUH MTPOMEKYTOUHON
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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