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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[{enb TUCHMUIUIMHBI - 03HAKOMUTH CTYJICHTOB C TAKUMH SIBJICHUSIMU, KaK:

- amnmapaTHoe oOecrnedyeHHe W NpOorpaMMHbIE CpelcTBa 00pabOTKU U
BU3YyaJIM3alNH JIaHHBIX;

- TpOLEIypbl OpPraHU3alMU MPOCTPAHCTBEHHBIX JAHHBIX C KOOPAWHATHOMN
IIPUBSI3KOM;

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

- METO/Ibl AHMMAITNH CKEJIETHBIX 00BEKTOB 1 MOCTPOCHMSI KOMIIEKCHBIX CIICH
BU3YyaIN3alNY;

YMETh:

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

KOMIIOHEHTOB JIJIS CO3/1aHus porpaMm 3D MojenupoBaHus U BU3yaau3aluu
KOMIIBIOTEPHBIX JaHHBIX;

UMETh MPE/ICTABICHUE:

- O PpacHpOCTPAaHEHHOM NPOTPAaMMHO AJTOPUTMUYECKOM OOECIICUCHUHN
CUCTEM MOJICPKKU BUPTyansHOU peasibHocTH VR, AR, CAD/CAM, GIS u WEB
TE€XHOJIOTUH

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

[lepeuenp ¢GopMuUpyeMbIX pe3yJIbTATOB OCBOCHHS  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:

3HATD:
OCHOBHBIC TTPOTPAMMHBIE MTPOTYKTHI M TEXHOJIOTHUH BU3YyaTU3allUN JAHHBIX

Ymern.

MIPUMEHSTH Ha IIPAKTHUKE OCHOBHBIC TEXHOJIOTUH BU3yaIu3aIluu

pa3pabarpiBaTh M IPOBOJUTH CPABHUTEIBHBIM aHalW3 aJTOPUTMOB
pacrio3HaBaHus M1 00paOOTKU OOJIBIIMX JAHHBIX

Baajners:

HaBBbIKaMHU pabOTHI C MPOrpaMMaMU BU3yalU3alluu

HaBbIKAMU MPUMEHEHUS METOJOB MAIIMHHOTO OOYYEHMsS] TPU PEUICHUU
npodeCcCHOHATBHBIX 3a1a4

3. O6beM AUCIUTIIUHBI (MOTYJIs).
3.1. O0mas Tpy10€MKOCTb JUCHUILIUHBI (MOTYJIST).

OO6mast TPyIOEMKOCTh AMCIHUIUIMHBI (MOayJisg) coctaBiser 3 3.e. (108
aKaJIeMHUYECKHUX yaca(oB).

3.2. O06bem pguctuIUIMHBL (MOAYJsl) B (opMe KOHTAKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4eckuMu  paboTHUKaMU ©  (WIM)  JIMIAMH,
MPUBJIEKAEMBIMH K peaan3alii 00pa3oBaTeIbHON MPOrpaMMbl Ha UHBIX YCIOBUSX,
IpU MIPOBEJICHUH YUEOHBIX 3aHATUH:

Konnuaectso
Tun y4eOHbIX 3aHATUN qaCOBC
Bcero oM
Neb
KonTakTHas paboTa nmpu poBeIeHUN YUEOHbIX 3aHATUH (BCET0): 64 64
B ToM uucne:
3aHATHA IEKIIUOHHOIO TUIA 16 16
3aHATHSI CEMUHAPCKOTO TUIIA 48 48

3.3. O06bemM mucHUIUIMHBI (MOIYJiA) B (OpME CaMOCTOSITENIBHONW pabOThI
oOydJarormuxcsi, a Takke B (opMe KOHTAKTHOW pabOThl OOyYarOMIMXCS C
MearOrn4eCKUuMU pabOTHUKAMHU U (WIJIH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTu3aiiu
o0pa3oBaTeNbHON MpOTpaMMbl HA HWHBIX yCIOBUSIX, TMPH TPOBEIACHUU
IPOMEKYTOUHOM aTTecTallK cocTapisieT 44 akaieMHUUeCcKUX yaca (OB).




3.4. 1Ipu 0Oy4eHnu 1o UHAUBUyAJIbBHOMY Y4€OHOMY IIJIaHy, B TOM YHCJIE IIPU
YCKOPEHHOM 00ydYeHHH, 00BEeM TUCITUTUIMHBI (MOIYJIS) MOXKET OBITh peaim30BaH
MOJIHOCTBIO B (POpPME CaMOCTOSITENFHOM pabOThl 00YUaIOUINXCS, a TAaKXKe B opme
KOHTaKTHOW padO0Thl OOy4YaIOMIMXCA C MEJAroru4ecKuMu pabOTHUKAMHU U (WJIN)
JUIAMU, TIPUBJIEKAEMBIMH K peain3alui 00pa30BaTEIbHON MPOrpaMMBbl HA MHBIX
YCIIOBUSIX, IIPU [IPOBEJICHUU IPOMEKYTOUHON aTTECTALIUH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

4.1. 3aHsaTus JISKIIUOHHOTO THUIIA.

/ TemaTnka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 |BBencnue

PaccmarpuBaembie BOIPOCHL:

3HaKOMCTBO ¢ (hopMaTaMu TpapUIECKUX TAHHBIX .
Mertonbl UX NOAKIIOYEHHS K CHCTEMaM BU3yaJIU3alUH.
N3yueHne KOOpAMHATHON CUCTEMBI.

PaboTa ¢ kamepoii, mepeMereHne HaOI0AaTeNs CIICHBI

2 |I[locTpoeHME MOJUTOHAIBHBIX M CETOYHBIX (MEIIT) MOCIICH
PaccmaTrpuBaeMble BOIIPOCHI:

Opranuszanus 1 CTpyKTypa NPHI0KEHHH.

3ammck Koia B MOLYJIH IPOEKTA.

Co3nanue 1 100aBIICHHE HOBBIX 3JIEMEHTOB yNPABICHUS.

HmMnopT naHHBIX U3 IPOTpaMMbl MosespoBanus Blender.

3 HOCTpOGHI/Ie PEryJISIPHBIX Moneneﬁ 1 BOKCEIM3alusa
PaccmarpuBaembie BOIPOCHL:

N3yyenue koMroHeHTOB BekTopoit 2D/3D rpaduxw.
HccnenoBanne QyHKIMIT peakTopa TEKCTYP.

CoxpaHeHHe yCTaHOBOK.

DKCHopT KoJa.

dopmaTrpoBaHUe BEIBOJIA.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

/ TemaTnka MpakKTUYECKUX 3aHATUN/KPATKOE COJEPIKAHHE
/T

1 |IIporoTunupoBanue
PaccmarpuBaemble BOIPOCHL:
IIporoTunupoBanue nambdopaoB. OTpaboTKa MOAX0A0B K MOCTPOSHHUIO BU3yalIN3allui JAHHBIX.

2 |Open-Source OMOIMOTEKH AT BU3YAIHU3AIMH
PaccmarpuBaembie BOIPOCHL:
Hcnons3oBanune OpenSource 6uOIMOTEK A1 BU3yanu3auu gaHHbix B Python: matplotlib u seaborn

3 [Kapter
PaccmarprBaeMble BOIIPOCHI:
Pabora c kapramu B Python




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

Microsoft Power Bl

PaccmarpuBaembie BOIIPOCHL:

IMoctpoenue Buszyanu3sanuu gaHHbIX B Microsoft Power BI.
CraHgapTHbIE JUArpaMMBbl.

IMoctpoenue Buszyanu3sanuu gaHHbIX B Microsoft Power BI.
JlomomHUTENBHBIC AHarpaMMbl U mpuMeHeHne Python.

4.3. CamocrosiTenbHas paboTa 00ydarOIMXCs.

/o

Bua camocrositensHOM paboThI

PaboTa ¢ yueOHOM auTepaTypoit

VYuyacTtue B OHJIaH-KOHPEPEHIUAX U MacTep-Kiiaccax

[Tonck anropuTMoB 00pabOTKH TaHHBIX B OTKPBITBIX HCTOYHHKAX

Brinonnenue kypcoBoii paboThI.

IToaroroBska k HpOMG)KyTO‘IHOﬁ aTTCCTalluu.

O O | WO N -

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpeueHb TEM KYPCOBBIX pabOT
PaGoTa ¢ kapTamu u crosiMu.

JlocTyI K KapTaMm TOKyMEHTA.

JlocTyI K C10siM KapThl.

JocTtyn k arpudyTam cosi IpU3HAKOB.

Coznanve nH(GOPMAITMOHHOTO OTYETa O BEIOpAHHOM KapTe.
JloOaBiieHHE HOBOTO CJIOS Ha KapTy.

BriBog nH(pOpMaLnu 0 BEIOPAaHHOM CJIO€ U BBIOPAaHHOM TOJIE.
Coznanne Mem Mozenei.

[Tony4yenue pabouero npocTpaHCTBA.

Omnpenenenre UCTOYHUKA TaHHBIX, 3aJJaHUE €r0 CBOMCTB.

PaccmarpuBaercst paboTa ¢ 31IeMEHTaMH KOMIIOHOBKH, C MOANPOrpaMMaMHU

100aBJICHUS PJIEMEHTOB U C QYHKIMSIMUA OTOOPAKEHUS JaHHBIX.

5. IlepeueHp wu3HaHUN, KOTOPBIE PEKOMEHIYETCS WCIOJIb30BaTh IIPU

OCBOCHMH JTUCUUILTUHBI (MOAYJIs).

Ne
n/

bubnuorpaduueckoe onucanue Mecro nocryna




TBeproTenpHOE MOACTMPOBAHNE U BU3YyAJIN3ALIHS B
cucreme Aprokan-12 C.H. Hazapenko; MUUT. Kad.
"CAIIP TpaHCHOPTHBIX KOHCTPYKIMHA U COOPYKEHUN"
Onunoromuoe u3nanue MUUT , 1997

HTB (yu.1); HTB ($6.); HTb
(uz.1)

Binacoga, 0. C. [IpakTuka-miensp. Mcnonbs3oBanue
CKETYHMHIra KaK TEXHUKHU OBICTPOro pUCyHKa : yuyeOHOe
nocobue / 1O. C. Bnacosa, JI. }0. Koaramosa. —
Mocksa : PI'Y um. A.H. Koceiruna, 2016. — 32 ¢. —
TeKCT : 3NeKTPOHHBIH //

Jlasb : 37eKTpOHHO-ONOIHOTEYHAS
cucrema. — URL:
https://e.lanbook.com/book/128049
(mara obpamenus: 07.12.2021). —
PexxuMm moctymna: asst aBTOpH3.
[IOJIB30BATENIEH.

Txaues, O. Visual 6pena: [Ipursarusast B3riasiibl
noTtpedurenei : pykoBoacTBo / O. TkaueB. —
Mocksa : AnbrirHa [Tabmumep, 2016. — 216 c.

Tekcr : anexTpoHHbIH // JIans :
ANIEKTPOHHO-OMOIMOTeYHAS
cuctema. — URL:
https://e.lanbook.com/book/88376
(mara oopamenus: 07.12.2021).

borpanosa, E. A. Busyanuzanus ganssix 3D :
yuebHoe nocobue / E. A. bornanosa, E. U.
I'opoxxanuna. — Camapa : [II'YTH, 2018. — 84 c.

https://e.lanbook.com/book/182260
(marta obpamenns: 07.12.2021).

Sn, O. C. [IporpamMmupoBaHie KOMIIBIOTEPHOTO
3penus Ha si3bike Python / 3. C. fu ; mepeBox ¢
anrmiickoro A. A. Couakud. — Mocksa : JIMK
ITpecc, 2016. — 312 c.

https://e.lanbook.com/book/93569
(mara oopamenus: 07.12.2021). —
Pexxum moctyma: uist aBTOpH3.
[IOJIB30BATENICH

Maxkkunnu, Y. Python u ananus nanseix / V.
MaKKWHHH ; IEPEBOJI C aHTJIMICKOTO A. A.
CiMHKWHA. — 2-0€ U3[1., UCTIp. U A0, — MoOCKBa :
JMK Ilpecc, 2020. — 540 ¢

https://e.lanbook.com/book/131721
(marta oopamenns: 07.12.2021). —
Pexxum nocryna: i aBTopus.
MoJIb30BaTeNeH

Bectpa, O. Pa3zpaboTka reonpuiioxKeHu Ha S3bIKE
Python / O. Bectpa ; nepeBoa ¢ anrauiickoro A. B.
JlorynoBa. — 3-¢ m31. — Mockaa : JIMK Ilpecc,
2017. — 446 c.

https://e.lanbook.com/book/97349
(mara oopamenus: 07.12.2021). —
Pexxnm AO0CTyIa: AJIsk aBTOPU3.
MOJIb30BaTENEH

®eppapu, A. AHau3 JaHHBIX NpHu nomouu Microsoft
Power BI u Power Pivot nnsa Excel : pykoBoactso /
A. @eppapu, M. .. Pycco ; nepeBoJi ¢ aHIIMICKOTO A.
1O. 'mabko. — Mockaa : JIMK IIpecc, 2020. — 288
c.

https://e.lanbook.com/book/179497
(marta oopamenns: 07.12.2021). —
Pexxum noctyna: ajis aBTopHs.
IIOJIb30BaTeIeH

I'py3nes, A. B. Ilporno3noe monenuposanue B IBM
SPSS Statistics, R u Python: meton nepeBnen
pelLIeHNi U cIy4aiHblIi Jec : pykoBoAcTBO / A. B.
I'py3neB. — Mocksa : JIMK Ilpecc, 2018. — 642 c.
— ISBN 978-5-97060-539-4

https://e.lanbook.com/book/123700

Microsoft SQL Server 2005. Peanu3zarus u
oOciyxuBanue. Yueonslii kypc Microsoft (+CD)
ITep. ¢ anrn. OgHotomMHoe uznanue "l[lurep";
"Pycckas Pegakums" , 2007

HTB (3D); HTB (yu.4); HTB
(46.); HTB (43.2)




6. IlepedeHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 MaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS IPHU
OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

http://aiportal.ru

http://library.miit.ru

https://e.lanbook.com

JoxymeHnTarusi 6ubiauoreku pandas. https://pandas.pydata.org/docs/

JlokyMeHTaIus OMOJIMOTEeKH matplotlib.
https://matplotlib.org/stable/users/index

JloxymenTarust Onbnmoreku seaborn. https://seaborn.pydata.org/tutorial.html

Kpatkoe PYKOBOJICTBO o matplotlib
https://pyprog.pro/mpl/mpl_short_guide.html

JoxyMeHTanus OubIMoTEKU folium. http://python-
visualization.github.io/folium/ .  doxymenramusi  Microsoft Power BI.

https://powerbi.microsoft.com/ru-ru/documentation/

CKETUMHI KaK CEKpPETHBIM HHIPEAUEHT ISl JIOHECEHHs BalluX WICH.
https://datayoga.ru/sketch

Mapadon nonyueHus HaBbIKOB ckeTurHTa. https://dataliteracy.ru/sketchdata

7. llepedyeHb  JHUIIEH3UOHHOTO M  CBOOOJHO  PaCIpPOCTPAHSIEMOTO
MPOrpaMMHOTO OOEeCreYeHusi, B TOM YHCIE€ OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHUSI TUCIUTLTUHBI (MOYJIs).

MSOffice (Excel, Word)
Notepad++

Bbpay3zep Chrome

Microsoft Power Bl Desktop
Anaconda

8. Ommcanme MaTepHATBHO-TEXHUYECKOW 0a3bl, HEOOXOIUMON IS
OCYILIECTBJICHUSI 00pa30BaTEILHOIO Mpoliecca Mo TUCIUILUIHHE (MOIYJIIO).

2 y4eOHBIX Kjacca (CTOJIbL, CTYbs - 10 25 e1)

Kommberorep npenonasarens

Intel Core i7-9700 / Asus PRIME H310M-R R2.0 / 2x8GB / SSD 250Gb /
DVDRW

KommbroTepsl cTyneHToB (24 exn)

Intel Core i9-9900 / B365M Pro4 / 2x16GB / SSD 512Gb

Momnutop (25 en)

KinaBuarypa (25 en)



Mprimika (25 en)

JlazepHslil npunTep (2 ex)
[Tpoextop Optoma W340UST
DKpaH AJisl IPOEKTOopa
MapxkepHas qocka

9. ®opma nMpoMeKYyTOUHOU aTTECTaIUU:

Kypcosas padota B 6 cemectpe.
Dk3ameH B 6 ceMecTpe.

10. OueHouHbIE MaTEPUAIIBI.

OlLieHOYHBbIE MaTepUalibl, IPUMEHSIEMbIE MPU MPOBEIACHUHN MPOMEKYTOUHON
aTTecTaluy, pa3pabaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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