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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-5 - Cnoco0eH WHCTANIMPOBaTh MPOrpaMMHOE U  amnmnapaTHOE
obecniedeHure s MHHOPMAITMOHHBIX U aBTOMATU3HPOBAHHBIX CUCTEM;

IIK-1 - CnocobeH aHanmu3upoBaTh OOJIBIINE [TaHHBIE C KMCIOJIb30BAHHEM
CYIIECTBYIOIIEH B OpraHM3aldd METOJOJIOTMYECKON M  TEXHOJIOTUYECKOU

UHQOPACTPYKTYPHIL.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJIIO ) IPEIIoIaraeT, 4YTo 1Mo ero pe3yJibraraM
oOyyaroruiicst Oyier:

3HATD:
OCHOBHBIE TPOTPaMMHBIC MPOAYKTHI U TEXHOJIOTHUH BU3yIM3alIUH TAHHBIX

YMeTh:

MPUMEHSTH HA TIPAKTUKE OCHOBHBIE TEXHOJIOTHUH BU3YaTU3allUN

pa3pabaTbiBaTh W TNPOBOJUTH CPABHUTCIBHBIA aHAIU3 aJITOPUTMOB
pacrio3HaBaHMs M 00pa0OTKH OONBIINX JaHHBIX

Biaagern:



HaBBIKAaMH Pa0OTHI C TPOTPaMMaMH BU3yaIH3aluu
HaBBIKAMU TPUMEHEHHS METOJIOB MAIIMHHOTO OOYYEHUsS TpU pPEUICHUU
npodeccuoHaNbHBIX 3a7a4

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

OO6mast TpyIOEeMKOCTh AMCIHUIUIMHBI (MOayJisg) coctaBiser 3 3.e. (108
aKaJeMUYECKUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAyJsi) B (opMe KOHTAaKTHOW paboThl
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU HW  (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMHU K peau3aiii 00pa30BaTEIbHON MPOTPaMMBbI Ha MHBIX YCIIOBHSX,
P MIPOBEJICHUHN YUCOHBIX 3aHITHI:

Konnuectso
Tun y4eOHbIX 3aHATUN facos
Bcero Ce.
Ne2
KonTakTHas pabota npu poBeIeHUN YUEOHbIX 3aHATUHN (BCETO): 32 32
B ToM uucne:
3aHsATHS JEKUMOHHOIO TUIA 16 16
3aHATHSI CEMUHAPCKOTO TUIIA 16 16

3.3. O6beM auCHMIUIMHBI (MOAYJsi) B (opMe caMOCTOATENbHOU pPabOThI
oOyuarommxcsi, a Takxke B (¢opMe KOHTAKTHOM pabOThl OOyYaromuxcs C
nearoruaeckKuMu paboTHUKAMHU U (WITH ) JIUIIAMU, IPUBIIEKAEMBIMH K peau3aiiu
oOpa3oBaTeNnpHON TpOrpaMMbl HAa HWHBIX YCIOBHUSX, TPU MPOBEICHUU
IPOMEKYTOYHOM aTTeCTAIMK COCTaBIsAeT 76 akaieMrUuecKux yaca (OB).

3.4. Ilpu oOy4eHnu Mo HANBUAYAITBHOMY Y4eOHOMY IIaHY, B TOM YHCIIC IIPH
YCKOPEHHOM 00Yy4Y€HHH, 00BEeM TUCHMIUIMHBI (MOYJIsI) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM paboThl 00yYaronuxcs, a Takxke B popme
KOHTaKTHOU pabOThl O0ydYarOMMXCs C MEAAarorudeckKuMu pabOTHUKaMU U (UJTN)
JUIaMH, TIPUBJIEKAaEMbIMH K pealiu3allii 00pa30BaTeIbHON MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, TP NMPOBEIECHUHU POMEXYTOUHOM aTTECTALIUH.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.




/o

Tematuka JICKIIMOHHBIX 3aHITUH / KpaTKO€ COACPIKAHUC

BBenenue

PaccmarpuBaembie BOIIPOCHL:

3HaKOMCTBO ¢ (hopmMaTaMu rpapUIECKUX TAHHBIX .
MeTob! MX MOKITIOYEHUS K CHCTEMaM BU3yaTH3aLlHH.
M3yueHnne KOOpAMHATHOW CUCTEMBI.

Paborta ¢ kamepoii, nepemMernieHne Ha0moaaTemNs CLEeHBI

[TocTpoeHure MoNMroHaIbHBIX U CETOYHBIX (MEI) MOJIeIeH
PaccmarpuBaembie BOIIPOCHL:

Opranuzanus 1 CTPyKTypa MPUI0KeHUI.

3anuck Kojia B MOJyJIH IIPOEKTA.

Co3nanue u 100aBJICHHE HOBBIX 3JIEMEHTOB yIPABJICHUS.

HMnopT naHHBIX U3 IPOTpaMMBbl MozeupoBanus Blender.

ITocTpoeHue perynsipHbIX MOJIENIE U BOKCEIU3aLUs
PaccmaTprBaemble BOTIPOCHI:

Nzydenne koMnoHeHTOB BekTOpoit 2D/3D rpadukw.
HccnenoBanue GyHKIUN peIakTopa TEKCTYP.

CoxpaHeHHe yCTaHOBOK.

DKCHopT Koja.

DopMaTUPOBAHUE BBIBOAA.

4.2. 3aHATUSI CEMHUHAPCKOTO THIIA.

HpaKTI/ILIGCKI/IC 3aHATHUA

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

[IpoToTnupoBanue
PaCCManI/IBaeMHe BOIPOCHI:
[IpororunmpoBanue mamoopaos. OTpaboTKa MOIXOA0B K IIOCTPOCHUIO BU3yaH3alUi JaHHBIX.

Open-Source 6M0IMOTEKH U1 BU3YaTU3aI[1H
PaccmarpuBaembie BOIPOCHL:
Hcnonp3oBanue OpenSource OMOIHOTEK /ISl BU3yaIn3aliuy TaHHbIX B Python: matplotlib u seaborn

Kaptsr
PaccmarprBaeMble BOIIPOCHI:
Pabora ¢ kapramu B Python

Microsoft Power Bl

PaccmarpuBaembie BOIIPOCHL:

ITocTpoenue Bu3yanusanuu ganHbeix B Microsoft Power BI.
CranzmapTHBIE AHATPaMMEIL.

IToctpoenne Busyanu3anuu JaHHBIX B Microsoft Power Bl
JlomonHUTENbHBIE ANarpaMMBl U TpuMeHerne Python.

4.3. CamocrosiTenbHas paboTa 00y4daroImxcs.

Bun camocrosTensHO# paboThI

PaGora ¢ yuebHoit nuteparypoit

VYyactue B oOHJIaliH-KOH(PEPEHIUAX U MacTep-Kilaccax




Bun camocrosTensHOM paboThI

/1
3 |[Touck anropuTMoB 00paOOTKH TaHHBIX B OTKPHITHIX HCTOYHUKAX
4 | BeITIOJIHEHHE KYpCOBOM pabOTHI.
5 | IloaroroBka K MpOMEXYTOYHON aTTEeCTAINH.
6 | [loaroroBka K TeKyIiemMy KOHTPOJIIO.

4.4. ITpumepHbIN TIEpeUeHb TEM KYPCOBBIX padOT
PaGoTa ¢ kapTamu u closiMu.

JlocTym K KapTaMm JTOKyMEHTA.

JIoCTyII K CII0SIM KapTBhl.

JocTtyn Kk atpudyTaMm cosi IpU3HAKOB.

Co3znanue nH(POPMALIMOHHOTO OTYETa O BEIOpaHHOMU KapTe.
JloOaBiieHHE HOBOTO CJIOS HA KapTy.

BriBos nH(popMaliuu o BEIOpaHHOM C€J10€ ¥ BBIOPAHHOM TIOJI€.
Coznanne Mem Mozenei.

[Tomyyenue pabodero npocTpaHCTBA.

OmnpeneneHne NCTOYHMKA TAHHBIX, 3aJaHUE €T0 CBOMCTB.

PaccmarpuBaercst paboTa ¢ 3leMEHTaMH KOMIIOHOBKH, C MOANPOrpaMMaMHU

N00aBJICHUS 3JIEMEHTOB U C PYHKIUSAMU OTOOPaKEHUSI TaHHBIX.

5. IlepeueHb wu3MaHMI, KOTOpPBIE PEKOMEHAYETCS MCIOJIb30BATh IIPH

OCBOCHUU JUCHUIUIUHBI (MOAYJIA).

li\i bubnuorpaduueckoe onucanue MecTto goctymna

1 | TBepaorenbHOE MOJICTHPOBAHUE U BU3YyaTU3aIus B HTB (yu.1); HTB ($6.); HTb
cucreme Astokan-12 C.H. Hazapenko; MUUT. Kad. | (u3.1)
"CAIIP TpaHCHOPTHBIX KOHCTPYKIMHA U COOPYKEHUH"
Opnuoromuoe m3gaaune MUNT , 1997

2 Bnacoga, 1O. C. IIpaktuka-mmensp. Mcnonp3oBanue | JIanb : 31eKTpOHHO-OMOaHOTEUHAs
CKETYHMHTa KaK TEXHUKHU OBICTPOTO PUCYHKA : ydeOHoe | cucTemMa. — URL:
noco6ue / 0. C. Bracosa, JI. 10. KonramoBa. — https://e.lanbook.com/book/128049
Mocksa : PI'Y um. A.H. Kocwiruna, 2016. — 32 ¢. — (nata obpamenns: 07.12.2021). —
TeKCT : NeKTPOHHBIIH // Pexam HOCTylza: JUIA aBTOPHS.

I10JIB30BaTCIICH.

3 | Tkaues, O. Visual 6penn: [IpuTsruBast B3rIIsI61 Texcr : anexTpoHHsIit // JlaHs :

norpebuTeneii : pykosoacTso / O. TkaueB. — DIIEKTPOHHO-OHOIHOTE HAs

Mocksa : Anbnuna [Ta6mumep, 2016. — 216 c. cucrema. — URL:




https://e.lanbook.com/book/88376
(mata obpamenus: 07.12.2021).

bornanosa, E. A. Busyanusauus nanssix 3D :
yueOHnoe nocodue / E. A. bornanosa, E. 1.
IN'opoxanuna. — Camapa : [II'YTH, 2018. — 84 c.

https://e.lanbook.com/book/182260
(mata obpammenus: 07.12.2021).

Su, 2. C. [IporpamMmmMupoBaHre KOMIIBIOTEPHOTO
3penus Ha s3pike Python / 3. C. SIH ; mepeBon ¢
anrimiickoro A. A. Cnunkud. — Mocksa : JIMK
ITpecc, 2016. — 312 c.

https://e.lanbook.com/book/93569
(mara obpamenus: 07.12.2021). —
Pexxum noctyna: anig aBTopus.
MOJIb30BaTENEN

Maxkunny, Y. Python u ananus nansaeix / Y.
MakKuHHH ; IEPEeBOJ C aHTJIMICKOro A. A.
CruHKUHA. — 2-0€ U3[1., UcTp. U A0 — MocCKBa :
AMK Ilpecc, 2020. — 540 ¢

https://e.lanbook.com/book/131721
(mara oopamenus: 07.12.2021). —
Pexxum nmoctyna: Juist aBTOpus3.
MOJIb30BaTENEH

Bectpa, O. Pa3paboTka reonpuiioxkeHuil Ha sI3bIKe
Python / 3. Bectpa ; mepeBop ¢ anrauiickoro A. B.
JlorynoBa. — 3-¢ m31. — Mockaa : JIMK Ilpecc,
2017. — 446 c.

https://e.lanbook.com/book/97349
(mara oopamenus: 07.12.2021). —
Pexxum moctyma: uist aBTOpH3.
[IOJIB30BATENICH

®eppapu, A. AHanu3 JaHHBIX PH oMoInu Microsoft
Power BI u Power Pivot nuis Excel : pykoBozactBo /
A. @eppapu, M. .. Pycco ; nepeBoj ¢ aHrIuHCKOro A.
1O. I'mabko. — Mockasa : JIMK Ilpecc, 2020. — 288
c.

https://e.lanbook.com/book/179497
(marta oopamenns: 07.12.2021). —
Pexxum nocryna: i aBTopus.
MOJIb30BaTENEH

I'py3nes, A. B. Ilporno3noe monenuposanue B IBM
SPSS Statistics, R u Python: meron nepeBnes
pelIeHni U ciyqaiHbIi Jiec : 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. Peanuzanus u
oOciyxuBanue. Yueonslii kypc Microsoft (+CD)
ITep. ¢ aurn. OnnotomHoe u3ganue "[lurep";
"Pycckas Pegaxnus" , 2007

HTB (33); HTB (yu.4); HTb
(¢6.); HTB (u3.2)

6. IlepeueHb COBpPEMEHHBIX

OCBOEHUU JUCUUIUIAHBI (MOAYJIA).

http://aiportal.ru
http://library.miit.ru
https://e.lanbook.com

podeCcCHOHAITBHBIX

0a3 JaHHBIX H

WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BATHCS MIPH

JoxymeHnTariusi oubnuorexku pandas. https://pandas.pydata.org/docs/

JlokymeHTanus

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

OuOINOTEKH

matplotlib.

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



Kpartkoe PYKOBOJICTBO 1o matplotlib
https://pyprog.pro/mpl/mpl_short_guide.html

JlokymeHTarus O6ubIoTeKN folium. http://python-
visualization.github.io/folium/ . Jlokymentamuss  Microsoft Power BI.
https://powerbi.microsoft.com/ru-ru/documentation/

CKEeTYMHT KaK CEKPeTHBIM WHTPEIUEHT i JOHECEHWs BallluX HJICH.

https://datayoga.ru/sketch

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

7. llepedyeHb  JNHIEH3UOHHOTO WU  CBOOOJHO  PacHpOCTPaHSIEMOIO
IPOrpaMMHOr0 OOEecnedYeHus, B TOM YHCIE OTEYECTBEHHOIO NPOU3BOJICTBA,
HEOO0XOUMOTrO JUIsl OCBOCHUS JUCIUILIMHBI (MOJTYJISA).

MSOffice (Excel, Word)
Notepad++

Bbpay3zep Chrome

Microsoft Power Bl Desktop
Anaconda

8. Omucanue MaTepHAIbHO-TEXHUUYECKON 0a3bl, HEOOXOAUMON s
OCYILIECTBJICHUSI 00pa30BaTEIbLHOTO Mpoliecca Mo JUCIHUILTHHE (MOJIYJIIO).

2 yueOHBIX Kjacca (CTOJIbI, CTYJIbs - 1O 25 1)

Kommbrorep npenonasaresns

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

KommbroTepsl cTyneHToB (24 exn)

Intel Core 19-9900 / B365M Pro4 / 2x16GB / SSD 512Gb

MounwuTop (25 en)

Knasuarypa (25 exn)

Mprmika (25 en)

Jlazepusbiii nnpunTep (2 en)

ITpoextop Optoma W340UST

DKpaH AJisl IPOEKTopa

MapxkepHas nocka

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

KypcoBas pabota Bo 2 cemecTpe.
DK3aM€EH BO 2 CEMECTpE.



10. OueHouHble MaTEpHUAIBI.

OreHOYHBIE MaTepUANIbl, TPUMEHSIEMBIE TIPU MTPOBEACHUH TPOMEKYTOUHOM
aTTecTanuu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

JIOIEHT, K.H. Akagemuu "Bricimas

WH)KEHEepHas mKoja" b.B. UronbHuKOB
CoracoBaHo:
3aMecTUTElb TUPEKTOpa aKaJAeMUU J.B. [TapunoB

[Ipencenarens yueOHO-METOUUECKOM
KOMHUCCHUH J.B. I[TapunoB



