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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

Llenu TUCIUNINMHBI:

- copmupoBaTh MNPEACTABICHUE O MNPUHIMUIAX U APXUTEKTYpPE CHCTEM
TEXHUYECKOTO 3PEHUS, IPUMEHSIEMBIX B BBICOKOCKOPOCTHBIX MarucTpasx;

- o0ecreunTh MOHUMAaHHE BO3MOXHOCTEH, OrpaHUYEHUN U alMapaTHBIX
KOMIIOHEHTOB KOMIIBIOTEPHOT'O 3pEHHMsI B 3aJladyax aBTOBEJCHUS, TUATHOCTHUKU U
onomMeTpuu;

- pa3BUThb HAaBbIKKM MPOECKTUPOBAHMS, BHEAPEHUS W TECTUPOBAHUS
texHuueckoro 3penus B IT-nanamapt BCM ¢ yuetom TpeOoBaHui BaduAalUKA U
BepuUKaImm.

3ana4u TUCHUIUINHBI:

- U3YYUTh apPXUTEKTYPY U MPUHLMIIBI pabOThI CUCTEM TEXHUUECKOTO 3pEHMUS,
BKJIFOYAsi CEHCOPBI U KaMEpBh;

- 0O3HAKOMUTb CTYJEHTOB C aJrOpuTMaMu 00pabOTKU U300pakKeHUIl U BUIEO
B pEaJbHOM BPEMEHH;

- uccienoBatb npuMeHeHue CV-cucTeMm Juisi aBTOBEICHUS MIOE3/10B U aHaIn3a
UHPPACTPYKTYPHL;

- pacCMOTpETh OMOMETPUUECKHUE TEXHOJIOIMH Ha TpaHcnopTe Ha 6aze CV;

- pa3o0paTh KOHLENUUIO B3aUMOJICHCTBUS MEXAYy HHQPaCTpyKTypol Hu
tpancnoptoM (Infrastructure-to-Vehicle, 12V);

- chopMupoOBaTH HABBIKM OIIEHKH KauyecTBa M TectupoBaHusi CV-cucrem B
MOJIEBBIX YCIOBUSX.

2. [Inanupyembie pe3ynbTaThl 00YYSHHS 1O TUCIUTIIMHE (MOYJIIO).

Ilepeuenb GopmMuUpyeMBIX pe3yJbTaTOB OCBOSHUSI 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3ybTaTe 00yUYeHuUs M0 AUCUMILTMHE (MOYIIO):

OIIK-7 - CrmocoOeH HCIIOIb30BaTh METOIbI HAyYHBIX HCCIACAOBAHUM H
MaTeMaTUYeCKOT0 MOJEIMPOBAHUSA B O0JIACTU MPOEKTUPOBAHUS U YNPaBICHUS
UH(OPMAITMOHHBIMU CUCTEMaMU;

IIK-4 - Cnocoben wunterpupoBath B [T-manmmaptr BCM mammnHOE
oOydeHue 1 HUPpPOBbIE ABONHUKU;

IIK-5 - Cnocoben ocyuiecTBiiaTh Bepudukanuio u Bamupauuro [T-
uHpacTpykTypsl u [T-nanamadra.

OO0yueHnue 1Mo qUCIUIUTHHE (MOJTYJIIO ) TIPEIIOIaraeT, 4YTo 1Mo ero pe3yJbTaTaM
oOydaroruiicst Oyner:

Baanern:



— HaBbIKAMH pabOThl C OCHOBHBIMH OuOIMOTEKaMHU U (DperMBOpPKaMH

(OpenCV, YOLO, TensorFlow, PyTorch);

— metonamu uaTerpanuu CV-cucrem B I T-manamadr;

— MHCTPYMEHTAMH aBTOMATUYECKOUN Badugalvuy U cOOpa TaHHbBIX;

— HaBbIKaMH HOI[60pa alIrapaTHbIX pCHIGHI/Iﬁ moa 3agadnu TCXHHYCCKOIO

3pEHUS.

YMmeTh:

— NpoeKTHpoBaTh namiaiid CV-cuctemsl noja npukiiaanbie 3aa1aun BCM;

— HacTpauBaTh 000PYAOBaHUE JUI 3aXBaTa U 00paObOTKU BUIEONOTOKA;

— 00yuaTh ¥ TECTUPOBATH MOJIETHN PACHIO3HABAHUS OOBEKTOB;
— aHAJIM3UPOBaTh U UHTEPIPETUpOoBaTh CV-1aHHbIE.

3HaTh:

— OCHOBBI KOMIIBIOTCPHOI'O 3pCHUA U MAIIIMHHOT'O BOCIIPHUATHA,
— KOMIIOHCHTBI annapaTHoﬁ qaCTu (KaMepBI, CCHCOPBI, BBIYHUCIIUTCIIBHBIC

0JI0KN);

— METO/IbI IETEKIIUHU, CETMEHTALINH, TPEKUHTa OOBEKTOB;
— CTaHJApPThI U NOAXO0ABbI K TECTUPOBaHUIO CV-cucrtem.

3. O6beM TUCIUTLIUHBI (MOTYIIs).

3.1. O6mias TpyI0EMKOCTb JTUCHHUILUIMHBI (MOTYJIS ).

OO6mast TPYJIOEMKOCTh AUCIUIUIMHBI (MOIyssl) cocTaBisier 6 3.e. (216

aKaJeMMYECKUX Jaca(oB).

3.2. O06bem pguctuIUIMHBL (MOAyJsi) B (opMe KOHTAKTHOM pabOThI

oOyyarommxcsi ¢  MeJarorMH4ecKuMH  pabOTHUKAMHU

(nn)

JIAIIAMH,

MPUBJIEKAEMBIMU K peaan3alii 00pa3oBaTeIbHON MPOrpaMMbl Ha UHBIX YCIOBUSX,

IIPU MPOBEJCHUHN YUE€OHBIX 3aHITHI:

Tur yaeOHBIX 3aHITHI

KomnuectBo yacos

Bcero | Cemectp Ne2
KonrakTHas paboTa Ipu npoBeleHUN y4eOHBIX 3aHATHI (BCEro): 48 48
B ToMm uncne:
3aHATUA JEKIMOHHOTO TUIIA 16 16
3aHATHS CEMUHAPCKOTO THUIA 32 32

3.3. O6bem auCHMIUIMHBI (MOAYJsi) B (opMe CaMOCTOATENbHOU pPabOThI

oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOmIUXCs C

negaroruueckuMu paboTHUKAMHU U (MM ) JIUI[AMU, PUBJIEKAEMBIMU K peau3aliu




o0pa3oBaTeNbHOW MpPOrpaMMbl HAa HHBIX YCJIOBUSIX, NPU  MPOBEACHUU
MIPOMEKYTOYHOM aTTeCTallMu cocTaBiisieT 168 akageMuyeckux yaca (0OB).

3.4. ITpu oOy4eHwH 10 HHAUBUIYATLHOMY YI4EOHOMY TIJIaHY, B TOM YHCIIC IPH
YCKOPEHHOM O0Y4YE€HHH, 00BEeM JTHUCHMUILUTMHBI (MOJYJIsI) MOXKET OBITh peaIn30BaH
MOJTHOCTHIO B (hOpME CaMOCTOATEIHHON paboThl 00yJarommxcs, a Takxke B hopme
KOHTAKTHON pabOThl 00yYarOIMXCs C MeAarorndyecKUMU paOOTHUKAMHU M (HUJIH)
JUIAMH, TIPUBIIEKAEMBIMH K peai3alliid 00pa30BaTeIbHON MPOTPaMMBbl Ha HHBIX
YCIIOBHSIX, TIPH MPOBEIECHUN TPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprkaHue JUCIUTUIMHBI (MOIYJIA).

4.1. 3aHITHA JTEKOIUOHHOTO THUIIA.

Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

1 BBC,I[CHI/IC B TCXHUYCCKOC 3pCHUC
PaccmaTtpuBaeMble BOIIPOCHI:

— uctopus u sBononus CV-cucrem;

— OCHOBHBIE 331241 U 00JIaCTH IPUMEHEHHS;

— obmmas apxurekTypa cucrem CV;

— POJIb TEXHUUECKOTO 3peHHs B ypasieHun BCM.

2 |Anmaparnbie KoMroHeHTsI CV-crcTteM
PaccmarprBaeMbIe BOIIPOCHI:

— xamepsI (RGB, uadpakpacHsie, cTepeo);

— ceHcopsl Tryounsl, LIDAR, TernoBu3opsl;

— BerucauTeabHbie 0510ku (GPU, edge-nesaiich);
— POOJIEMbl YCTAHOBKH M KCILTyaTalUu.

3 |Anroput™sl 00pabOTKH N300paskeHUI U BUIEO
PaCCManI/IBaeMBIe BOIPOCHI:

— (bPIHLTpaLII/Iﬂ 1 U3BJICUCHUC ITPU3HAKOB;

— CCTMCHTAIMs U paCliO3HABAHUC O6LGKTOB;

— TPCKHUHI' B p€aJIbHOM BPEMCHHU;

— CIKAaTHUC, NIOTOKOBAA Iiepegada U XpaHCHUC.

4 |AsroBenenue u CV

PaccmarpuBaembie BOIPOCHL:

— CV 55t pacnio3HaBaHUsl MPEISITCTBUN M CUTHAJIOB,;
— TPEKUHT TyTeH, pa3MeTKH 1 00bEKTOB;

— IIPOrHO3MPOBAHUE U MPHUHATHE PEIICHUI;

— apxutektypa CV-cucrem aBTOBelICHHSI.

5 |AuarHoctuka UHPPACTPYKTYpbI

PaccmaTprBaemble BOIIPOCHL:

— CV s onenku coctosHus myted, KC 1 KOHTaKTHBIX PeNIbCOB;
—npumenenue LiDAR u nHdppakpacHbIX Kamep;

— aBTOMATHYECKasi pErUCTpanus 1e(QeKToB;

— BU3YyaJin3allyusd U XpaHECHUE OTUCTOB.




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

buomerpuueckue u oBe1eHUECKUE CUCTEMBI
PaccmarpuBaembie BOIIPOCHL:

— CV nanst pacnio3HaBaHUs JHL M TEIOCIOXKEHUS;

— aHaJIU3 MOBEJCHUS M1aCCAKUPOB;

— 0€30MacHOCTh U ATHKA,

— uHTerpauus Ouomerpuu B TpancnoptHyto UT-cuctemy.

Konrenmus Infrastructure-to-Vehicle (12V)
PaccmarprBaeMbie BOTIPOCH:

— B3aUMOICHCTBHE 03— HHPPACTPYKTYPA;

— MPOTOKOJIBI U apXUTEKTypa 0OMeHa;

— CV-cuctemsl B 12V-koMMyHHKAIINY;

— cuaxponuszanust CV-1aHHBIX U HABUTALIUH.

TectupoBanue u pazsutue CV-cucrem
PaccmaTrpuBaeMble BOIIPOCHI:

— MeTO/Ibl Bepu(HKALUK U BTN,

— METPHKH OIeHKH (precision, recall, IoU);

— TECTOBBIC MOJUTOHBI U CUMYJISITOPBI;

— Oyayiiue TPEH bl U HAPABICHUS Pa3BHUTHSL.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

Temarnka MPakKTHYECKUX 3aHIATHI/KPATKOE COJIEpPIKaHUE

Ananu3 npuMepoB CV-cucTeM Ha TPaHCIIOPTE
B pe3synprare BRIIOIHEHUS MPAKTHUECKON pabOTHI CTyIEHTHI IPOAHAIN3UPYIOT apXUTEKTYPY H 33Ja4u
CYIIECTBYIOUIUX PELICHUH.

Hacrpoiika n kanu6poska RGB-kamepsr.
B PE3yJIbTAaTC BBINIOJHCHUA HpaKTH‘IeCKOﬁ pa6OTLI CTYACHTBI HAy4aTCd NOAKIOYaTh U KaJ'II/I6pOBaTB
kamepsl it CV.

[Tonyuenue u 6a3zoBas 00padoTka nzoodpaxenuit B OpenCV.
B pesyinibTate BbINOIHEHHS TPAKTUYECKON pabOThI CTYIEHTHI Pealii3YIOT (DHUIIBTPALIUIO, TOBOPOT U
BBIJICJICHUE KOHTYPOB.

Peanu3zanus cucremsl aerekiun oobexToB ¢ YOLO.
B pe3synprare BRINOTHEHUS MPaKTHYECKON pabOTHI CTyIEHTHI 00ydaT U poTecTupytoT Mozaens YOLO Ha
3aJ]aHHOM JIaTaceTe.

3axBaT 1 00paboTKa BHIEONIOTOKA B PEabHOM BpEMEHH.
B pesyinbTate BBINOTHEHHS TPAKTHIECKON pabOTHI CTYICHTHI PealM3yI0T 00paboTKy M 0TOOpakeHHe
IIOTOKOBOI'O BHJICO.

OO6Hapy:xeHue 1e(eKTOB Ha JKEIEe3HOA0POXKHON HHPPACTPYKTYpeE.
B pe3symnprare BRINOTHEHUS IPAKTHYECKON pabOTHI CTyAEHTHI pa3paboTaloT alrOPUTM CerMEHTAIUN
ne(heKTOoB.

Pacno3naBanue nun ¢ ucnonb3oBanueM 6ubnuoreku Face Recognition.
B pesyinbrate BBINOIHEHHUS TPAaKTHIECKOH pabOThI CTYICHTHI HHTETPUPYIOT MOYJIb pacrio3HaBanust B CV-
CHUCTEMY.

[TocTpoenue maitniaiHa 1yl CHCTEMbI ABTOBEICHMUSI.
B pesynbrare BBIMOTHEHHS IPAKTUIECKON pabOThI CTYACHTHI COOEPYT apXUTEKTYPy U3 MOTyJIeH
paCHO3HaBaHI/IH nu TpeKI/IHFa.




/ TemaTuka MpakTHYECKUX 3aHATUI/KpPAaTKOE COEepKaHHE
n/n

9 |Mmuramus CV-Monyiisi AMarHOCTUKH B CUMYJISITOPE.

B pesyinbrate BBINOIHEHHS NPAKTHYECKOW pabOThI CTyIeHTHI IpoTecTHpYoT CV B BUPTyaJIbHOU cpee.
10 |TpexkuHr ABUKEHUS OOBEKTOB.

B PE3YyJIbTATC BBINIOJTHCHUSA HpaKTH‘IeCKOﬁ paGOTLI CTYACHTBI PEAJIM3YIOT TPCKUHT C UCIIOJIB30BAHUCM
Kalman-¢uibtpa.

11 |O6paboTka N300paKEHHI C TETUIOBU3MOHHBIX CEHCOPOB.

B pesymnbrare BRINOIHEHUS MPAKTHYECKON paObOTHI CTYIEHTHI IPOAHATN3UPYIOT TeMIIepaTypHBIS

aHOMaJInu.

12 |[Ipumenenue CV it OMOMETPHYECKOTO KOHTPOJIS IOCTYTIA.

B PE3YyJIbTATC BBINIOJIHCHUA HpaKTH‘IeCKOﬁ pa60T1>1 CTYACHTHI PEAJIU3YIOT CUCTEMY BepI/I(l)I/IKaHI/II/I 1o Jm1ny.
13 |derexums u knaccudukamus 00beKTOB HHPPACTPYKTYPHI.

B pesynbrate BBINOIHEHHS TPaKTHYECKON paboThl cTyneHThl 00ydaT CV-Mozenb Ha 0ObEKTHOM JaTaceTe.
14 |Ananu3 nannabix CV-cucreMm c¢ ucnosbp3zoBanueM Pandas.

B pesynbrate BBIOTHEHHUA NPAaKTHIECKONH pabOTHI CTYICHTHI CPOPMHUPYIOT OTUETHI U TPadHKH
MPOU3BOIUTENEHOCTH.

15 |Pa3paboTka nemo-cTeHaa ¢ kamepoi u mojaenbio CV.
B pesynbraTe BHINONHEHHS IPAKTUYECKON pabOThI CTYJEHTHI COOEPYT (PH3UIECKYIO CXEMY LIS
JIEMOHCTpAIIUH.

16 |TectupoBaHue u oreHKa TOUHOCTH CV-CHCTEMBI.
B pe3ynbrare BRIMOTHEHHUS MPAKTHUECKOW pabOTHI CTYACHTHI pACCUUTAIOT METPUKHU B OCTPOST confusion
matrix.

4.3. CamocrosiTenbHas paboTa 00y4darOIMuXCS.

Ne .
Bun camocrosTensHo# paboTh

/o

1 |[ToaroroBka K MPaKTUYCCKUM 3aHATHSIM

2 |Pabora c JIGKIIMOHHBIM MaTEPHATIOM

3 |CamocrosTensHOE U3YyYEHHE PEKOMEHIYEMON JTUTEepaTyphl

4 | IloarotoBka K MPOMEKYTOYHOU aTTECTALIUU.

5 | [oaroroBka Kk TeKymieMy KOHTPOJTIO.

5. Ilepeuenr wu3maHuii, KOTOpPHIE PEKOMEHIYETCS WCIOIb30BaATh MPHU

OCBOEHUU JUCUUILIAHBI (MOAYJIA).

Ne

n/m

1 | Cenankun, B. B. KomnerorepHoe 3peHue. AHanu3 u https://e.lanbook.com/book/276455
o0paboTka nzobpaxenuii / B. B. Censakun. — 3-¢
u31., crep. — Cankr-IlerepOypr : Jlans, 2023. — 152
c. — ISBN 978-5-507-45583-6.
2 Cynakos, B. A. Meroasl HCKYyCCTBEHHOTO https://e.lanbook.com/book/457079
VHTEIUICKTa B THPOPMALIMOHHBIX CHCTEMaX : y4eOHUK
/ B. A. Cynakos, 1O. I1. TutoB. — Mocksa : PTY

bubnuorpaduueckoe onucanue Mecro nocryna




MUPDA, 2024. — 150 c. — ISBN 978-5-7339-2354-
3.

3 | Henawes, B. A. KomnsrotepHoe 3penue. AHanus, https://e.lanbook.com/book/341057
00paboTka U MoJIeTMpoBaHue : yueOHoe mocooue / B.
A. Henames. — Canxkrt-IlerepOypr : 'YAIIL, 2022. —
78 c.— ISBN 978-5-8088-1806-4.

4 | Jlynus, B. P. KomnbroTepHoe 3peHue : yueOHOe https://e.lanbook.com/book/461438
nocobue : B 3 yactsax / B. P. JIynus, M. A.
MuxanbskoBa, B. O. flunas. — Cankr-IletepOypr :
I'VAIL, 2023 — Yacts 2 : CoBpeMEHHbIE METO/IbI

ABTOMATUYECKOTO aHann3a nzoopaxennii — 2023. —
192 c.— ISBN 978-5-8088-1881-1.

5 | bopucosa, 1. B. Komnetoteproe 3penue. Lludposas | https://e.lanbook.com/book/404522
00paboTKa U aHamu3 U300pakeHui : yueOHoe

nocobue / U. B. bopucoBa. — HoBocubupck : HI'TY,
2022. — 163 c. — ISBN 978-5-7782-4851-9.

6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 MaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BATHCS MPH
OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

Odunuaneueiit caiit PYT (MUUAT) (https://www.miit.ru/);

Odwunmanberelil caiit Muntpanca Poccun (https://mintrans.gov.ru/);

Hayuno-texuuueckas oudnuoreka PYT (MUUT) (http:/library.miit.ru);

Nudopmanmonnsiii  mopran  HayuHas  snexkTtpoHHas — OuOimoTeka
eLIBRARY.RU (www.elibrary.ru);

OOpazoBaTenbHas iatgopma «OTKpBITOE o0pa3zoBaHuE»

(https://openedu.ru);

O6mue uHPOPMAIMOHHBIE, CHPABOYHBIE U  TMOUCKOBBIE  CHUCTEMBI
«Koncynbrant [Lrocy, «I'apanT»;

DNEeKTPOHHO-ONOIMOTEIHAS cucrema U3/1aTeIhCTBA «JIaHBY»

(http://e.lanbook.com/);

DIIeKTpOHHO-0MOmoTeyHas cucrema ibooks.ru (http://ibooks.ru/);

DOnexkTpoHHO-OMOMMoOTeUHass  cuctemMa  «Axkamemusi»  (http://academia-

moscow.ru/);

DnekTpoHHO-0mOmoreunas cucreMa « BOOK.ru» (http://www.book.ru/);

DIIeKTPOHHO-0MOIMOTeUHAS cucTemMa «ZNANIUM.COM»

(http://www.znanium.com/)

/. llepedyeHb JNHIIEH3UOHHOTO U  CBOOOJHO  PaCHpPOCTPAHSIEMOIO
MPOrPaMMHOTO OOEeCredeHusi, B TOM YHCJIE€ OTEYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TIUCIIUTUTUHBI (MOYJIs).



Microsoft Internet Explorer (vn npyroii 6paysep)
Omnepanmonnas cucrema Microsoft Windows
Microsoft Office

Visual studio Code

8. Omnucanue MaTepUasIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYIIECTBJIEHUSI 00pa30BaTEIBLHOTO MpOoIecca MO AUCHUIITHHE (MOJIYIIIO).

Y4eOHbple ayIuTOPUHU JUIsI TPOBEACHUS Y4YEOHBIX 3aHSATHM, OCHAIICHHBIC
KOMITBIOTEPHON TEXHUKON U HA0OpaMu AEMOHCTPALMOHHOTO 000pYA0BaHUS.
9. ®opma MpoMEKYTOUHON aTTECTALUU:

DK3aM€EH BO 2 CEMECTpE.

10. OueHouHbIE MAaTEPHUAIIBI.

OI.[GHOLIHI)IS MaTcpualibl, IIPUMCHACMBIC IIPpU IIPOBCACHUU HpOMG)KYTO‘lHOP'I

aTTecTalny, pa3pabaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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