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1. llesu u 3212494 AU CIUILIHHBI

HSqu/ITI) (I)YHI[aMeHTaJ'H)HBIe OCHOBBI KOMIIBIOTCPHOT'O 3PCHUA U HAYYHUTHCS IIPUMCHATDH
MAallIMHHOC 06yquI/Ie " HeﬁpOHHbIe CCTH I pCHICHUA 3a/1a49 KOMIIBIOTCPHOTI'O 3pCHUA.

Kparkoe cogepkanue TUCHUIIIMHBI

B mpouiecce 00yueHust n3yyaroTcsi MaTeMaTHUeCKHEe OCHOBBI MTPEICTAaBICHUS HU(POBBIX
U300paKeHUH, METOBI 00PaOOTKN N300paKEHUH, METO/IBI aHATN3a U PACTIOZHABAHUS
n3o0paxeHuil. PaccmarpuBaeTcs peanuzanus airOpuTMOB 0OpabOTKHU U aHaln3a
n300paxkeHuit ¢ nomouisio OpenCV u MeToapl 00pabOTKH N300paKEHUIN C TTOMOIIBIO
IyOOKHX HEMPOHHBIX CETEM.

2. Komnerenuuu ody4awmerocsi, opmupyemMbie B pe3yJbTare 0CBOEHMSI
AUCUMILTHHBI

[Tnanupyemsble pe3ysbTaTbl OCBOECHUS [Tnanupyemsble pe3yabTaThl
OIT BO (xomneTeHuun) 0Oy4eHUs 110 TUCIUILIINHE

3HacT: MPUHIUIIBI TOCTPOCHUA CUCTEM
KOMITBIOTCPHOT'O 3pC€HHUA, METOABI U ITOAXOAbI K
[JIAaHUPOBAHUIO U pCain3aliuy IPOCKTOB 110
CO3JaHHUIO CUCTEM UCKYCCTBCHHOI'O MHTCIIJICKTA

ITK-1 Crioco6eH ucnosib30BaTh HHCTPYMEHTHI U
TEXHOJIOTUH MIPU MPOEKTUPOBAHUM ITPOTrPAMMHOIO
o0ecrieyeHns: CUCTEM MCKYCCTBEHHOTO MHTEJIEKTa

3. Mecro nucuuninubl B ctpykrype OII BO

[lepedens MpeAnIeCTBYIOMUX TUCIUATUIHH, [lepedens MOCIETYIOMUX AUCIUTITNH,
BUJIOB paboT y4eOHOTO MmiaHa BUJIOB paboT

®J1.03 MaremaTudyeckue METOAbl UCKYCCTBEHHOTO

1.0.05 CoBpemeHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUHI
WHTEJUIEKTA M SKCIICPTHBIE CUCTEMBI

TpeboBaHMs K «BXOIHBIMY» 3HAHUSM, YMEHHUSM, HABbIKAM CTY/IECHTA, HEOOXOIUMbBIM
IIPY OCBOCHUHU JJAHHOM IUCIMIUIUHBI M IPUOOPETEHHBIM B PE3yabTaTe OCBOCHUS
MPEAIECTBYOIINUX TUCIUILUINH:

Jucnuminaa TpeboBanus

3HaeT: OCHOBHbIE KPUTEPUH 3PPEKTUBHOCTH U
KauecTBa (PyHKIIMOHUPOBAHUS CHCTEMBI
HCKYCCTBEHHOI'O MHTEJUIEKTa, METOIbl U CPEACTBA
MOJTY4EHUs!, XpaHEHHsI, TepepadOTKU U TPaHCISIUN
MH(GOpPMAIH TOCPEICTBOM COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJIOTHHA YMeeT: BBIOUpaTh,
aJanTHpoBaTh, pa3padaTeiBaTh U HHTETPUPOBATH
[IPOrpaMMHBIE KOMIIOHEHTBI CUCTEM

1.0.05 CoBpeMeHHBIE KOMITBIOTEPHBIE TEXHOJIOTUU [MCKYCCTBEHHOTO MHTEJIJIEKTA C YYETOM OCHOBHBIX
KpuTepHreB PPEKTUBHOCTH U KauecTBa
(GYHKIIMOHUPOBAHUS, aJalTUPOBATh COBPEMEHHbBIE
KOMITBIOTEPHBIE TEXHOJIOTUH K PELIEHUIO 3a1a4
npodeccuOHANBHOM 1eATENbHOCTH C YUETOM
TpeboBaHuil HHPOPMAIIMOHHON 6E€30MTaCHOCTH
MmeeT npakTU4YecKuil OMbIT: BbIOOpa U pa3paboTKu
[IPOrPaMMHBIX KOMIIOHEHTOB CUCTEM
MCKYCCTBEHHOI'O MHTEJUIEKTA, pa3pabOTKu




IPOrpaMMHOI0 00€ecTIeYeHHsI Ha 0a3e COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOIOTHI

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mmas Tpy10eMKOCTh TUCIHUILUIMHBI cocTaBisgeT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOUW pabOThI

Pacnpenenenue no cemecrpam
Bcero B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
2
OO61mas Tpyao€MKOCTh AUCIUTIITMHBI 108 108
AyoumopHhvie 3auamusi: 48 48
Jlexuuu (JI) 16 16
[IpakTueckue 3aHATHS, CEMUHAPHI U (UJIN) IPYTHe BUIBI 0 0
ayauTopHbIX 3aHaTuil (I13)
Jlabopatopubie pabotsI (JIP) 32 32
Camocmosmenvras paboma (CPC) 53,75 53,75
C IPUMEHEHUEM JMCTaHIIMOHHBIX 00pa30BaTeIbHbIX 0
TEXHOJIOTHI
IToaroroBka nomarnrHeil KOHTPOIbHOM paboThl Ne2 16 16
[TonrotoBka qoManrHe KOHTPOIbLHOUM paboTh Ne3 16 16
[ToaroroBka k 3a4eTy 5,75 5.75
[ToaroroBka momariHe KOHTPOILHOW paboThl Nel 16 16
KoHCynbranuy 1 NpoMeKyTOoYHasl aTTeCTalus 6,25 6,25
By koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4er

5. ConepkaHue TUCHMILIMHBI

N OObeM ayTUTOPHBIX 3aHATUH 110
0
HaumenoBanue pa3aesoB TUCIUILTHHbI BUJIaM B Hacax
paszznena
Bcero J | 113 JIP
1 MartemMaTH4eCKHE OCHOBBI IPECTABICHNS BU3yaJIbHON 6 ) 0 4
nHbOopMaIK B IU(PPOBOM BUE
2 [Mertonbl 00paboTKH H300paKeHUI 6 2 0 4
3 (Meronpl aHaIM3a U pacro3HaBaHUS U300paKEHUI 12 4 0 8
4 Peanuzarust anropuTMoB 00pabOTKU 1 aHATTU3a 12 4 0 2
M300paXKeHHIA
5 MeTonbl 00paboTKH U300paKEHHH ¢ TOMOIIIBIO TITyOOKHUX 12 4 0 2
HEHPOHHBIX CETEH
5.1. Jlekuun
Ne Ne Koz-
HanmMmeHoBaHMe WU KpaTKoOe COepKaHKe JEKIIMOHHOTO 3aHATUS BO
NeKuujpas3aena
4acoB
Maremarudeckoe npejacTaBieHue HuppoBoro u3odpaxenus. [lukcensHoe
1 1  |mpencraBieHue nzobpaxeHuil. MHOrokanajgbHble H300paKeHUs, [IBETOBBIE 2
npocTpaHcTBa. I 'ucrorpamMma n3obpaxenus. [llymononasneHue.




Mopdonoruueckue oneparyn. [IoHSITHS KOHTYpa U CBI3HON KOMIIOHEHTBI
MPUMEHUTEIHHO K n300pakeHusM. KonupoBanue nzodpakenuii. Bumeonorok.
Konuposanue Buaeo. KonreitHeps! xpanenus Buieo. KOHCUCTEHTHOCTh COCEHHUX
KaJpOB B BUJICOTIOTOKE.

[TonsiTne pUmbTpauu B MpOCTPAHCTBEHHOW 0071aCTH, M GUIIBTPA C OTPAHUICHHBIM
HocuteneM. JIunelHas GuiabTpaiys, Crila)kUBatoUNi (GUIBTpP, TPOU3BOAHAS.
Menunannas ¢punsTpanus. @unsTpsl Ha ocHOBe ¢yHkuuu ["aycca u Jlamnaca.
JluckpeTHoe 1 OpicTpoe npeodpazoBanus Oypbe. HaCTOTHBIE METO/IBI YTy UILICHHS
n300paxkeHU. 3a1aua BOCCTAaHOBIEHUS M300pakeHui. OLeHka QyHKIUN
paccenBanys Touku. OuiibTp Bunepa.

Briienenne KoHTypoB ¢ moMolisio anroputma Kannu. Anroputm Xada. [Tonstue,
METO/bl BEIUMCIIEHHS U IPUMEHEHNE ONTHYecKoro noroka. [louck u

3 3 |pacno3HaBaHHE OOBEKTOB C MOMOIIBIO IETEKTOPOB KIIOUEBBIX Touek. [loHsATHE 2
TeKCTYpbl. CTPYKTYpPHBII U CTaTUCTUYECKUN MOIXO/IbI K OMUCAHUIO TEKCTYPBHI.
[ IpriMepbl TEKCTYpHBIX XapaKTEPUCTHUK.

CTepeoapeHHe: OIUIOoJIApHAA rCOMETPHA U AJITOPUTMBI ITIOCTPOCHUS KaAPThI

4 3 . 2
cMmerieHui. [IpuMeneHne MeTooB pacrno3HaBaHust 00pa3oB, anroput™ SVM.
[Tpumenenune rotoBbix anroputMoB OpenCV 11 penieHus 3a1a4 aHaan3a

5 4 [m300pakeHui: GUIBTpAIIKs, BBIICTEHNE KOHTYPOB, MIOMCK KITFOYEBBIX TOUECK, 2
CTEpEO3pEHHE.

6 4 Koppexkius n300paxxeHuit: XxpoMaTuueckue abeppaiyu, reoMeTpudecKue )
nckaxeHus. JlononHeHHas peaqbHOCTh. Pacrio3HaBaHue MapKepoB.

7 5 [myOoKre HEHpOHHBIE CETH B KOMIIBIOTEPHOM 3peHUU. CBEPTOUHBIE HEHPOHHBIE >
cetu. Kinaccudukaus n300paxeHH.

2 5 Knaccuyeckue HeHpoceTeBble ApXUTEKTYPbI IPUMEHUTENIBHO K KOMIBIOTEPHOMY )
3pEHHIO.

5.2. IIpakTHyeckue 3aHATUS, CEMUHAPBI
He nipenycmoTpensl
5.3. JIabopaTtopHbie padoThI
Ne Ne y Kox-
sansuspascna HanmeHoBaHMe WK KpaTKOe coiepkaHue J1abopaTtopHOi paboThI BO
4acoB

1 1 lcnionb30BaHNE HHCTPYMEHTapus JUIsl paboThl ¢ n300paxkeHussMu. bubnuorexn )
PIL, ImageDraw.

) 1 Vcnionb30BaHNE HHCTPYMEHTapus JUIs paboThl ¢ n300paxkeHussMu. bubnuorexu )

openCV.

3 2 (IlpumeHEeHHE METONOB IIYMONOJABICHUS. 2

4 2 |Koppekuusi THCTOrpaMMBbl, FaMMa KOPPEKIIMSL. 2

5 3  [Beigenenue rpaHui Ha n3o0paxxkenun. Anroputm Kennu. 2

6 3 [Beigenenue npocThiX (hopMm Ha uzoOpaxkenuu. [IpeobpazoBanue Xada. 2

7.3 3 VccrenoBaHue alropuTMOB ITOMCKA U CONIOCTABJICHUS KITFOYEBBIX TOYEK Ha 4

OpenCV.

9 4 |Koppekuusi HiCKaXeHUH OOBEKTHBA. 2

10 4 |Ob6HapyxeHHe MapKepOB Ha M300paKEHUH. 2

11 4 |BblunciieHHE ONTUYECKOIO IOTOKA HA OCHOBE KJIACCUYECKUX METOJIOB. 2

12 4 |BpluuciieHre ONTUYECKOTO MMOTOKA HA OCHOBE METO/I0B MAIIIMHHOTO OOY4EHUsI. 2

13 5 Perienue 3a1aun cerMeHTalUN U300pa’keHUH ¢ TTOMOIIBIO KJIACCHUECKUX )
METOIOB.




14 5  [Pemenue 3a1a4n CErMEHTAIMU H300paXKEHUH C MOMOIIBI0 HEMPOHHBIX CETEH. 2
15-16 5  [Pemenue 3agaun kiaaccuuKanys 0ObEeKTOB Ha N300paKEHHH. 4
5.4. CamocrosiTeqibHasi padoTa CTyIeHTa
Brimonnenne CPC
Cnucok JmTepaTypsl (C yKa3aHHEeM Kon-
[Tonsun CPC pas3zenos, ras, CTpaHuil) / ccbuika Ha  [CemecTp| BO
pecypc 4acoB
[ToaroroBka 1oManIHe KOHTPOIBLHON "OVM], 2, ocH. nut."; "OYM], 3, nom. ) 16
paboTbr Ne2 r.,"
[ToaroroBka 1oMaliHe KOHTPOIBHON "OVM/, 3, gon. mut.,";"9YM/I, 4, nom. ’ 16
paboThr Ne3 muT., .2 "
"9YM/I, 1, ocH. mut."; "OYM/I, 2, ocH.
[ToaroroBka K 3a4eTy nut."; "OYM, 3, gon. mut.,";"OYM/I, 4, 2 5,75
not. JuT. "
[ToaroroBka qoMaiiHe KOHTPOIBHOMN "9YMJI, 1, ocH. mut."; "OYM/I, 3, nom. ) 16
paboThr Nel nut.,";"9YMI, 4, non. mut., 1.2 "

6. @OoH/I OLIEHOYHBIX CPEICTB /ISl IPOBeIeHNsI TEKYIEero KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

Kontponp xauecTBa ocBoeHUsI 00pa30BaTeIbHON IPOrpaMMBbl OCYIIECTBIISETCS B
cootBercTBHH ¢ [Tonokennem 0 6aTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTaTOB
y4eOHOH AESITEIbBHOCTH 00yYarOIINXCS.

6.1. KouTpoabubie meponpusitusa (KM)

Yuu-
Ha3zBanue ThIBA
Ne | Ce- Bun Makc.
KOHTpoJIbHOTO (Bec [Topsanox Haumcienus 6aaI0B -
KM |mecTp| KOHTpOIA Oamn
MEPONPUATHS eTcst
B ITA
2 Oamna: [Iporpamma paboTaeT MpaBMIIBHO U
KOPPEKTHO.
. JomanHsst pp
Texyuui 1 Gami: ANropuT™ COCTaBIIEH BEPHO, HO
1 2 KOHTpospHas | 1 2 3a4eT
KOHTPOJIb mporpaMma He paboTaerT.
paborta Nel
0 GanyioB: ANTOPUTM COCTaBJIEH HEBEPHO,
mporpaMma He paboTaerT.
2 6anna: [IporpamMma paboTaet mpaBUILHO U
KOPPEKTHO.
. JlomMarrnsist pb
Texymui 1 Gamin: AMropuT™ COCTaBIICH BEpHO, HO
2 2 KOHTpOibHas | 1 2 3a4eT
KOHTPOJIb mporpamma He padoTaer.
pabota Ne2
0 GanyioB: ANTOPUTM COCTaBJIEH HEBEPHO,
porpaMmMa He paboTaerT.
2 6aina: [Iporpamma paboTaeT npaBUIBHO U
KOPPEKTHO.
. Jomamusst pp
Texymnii 1 6amn: AJITOpUTM COCTaBJIEH BEPHO, HO
3 2 KOHTpOJdbHas | 1 2 3ayeT
KOHTPOJIb mporpaMma He paboTaer.
paborta Ne3
0 6ayI0B: ANTOPUTM COCTaBJIEH HEBEPHO,
mporpamMma He paboTaer.
[Tpome- KoHTposbHOE MEpONpUATHE MPOMEKYTOUHOU
41 2 P Ormpoc - 5 p porip P Y 3a4eT
KYTOUHAs aTTeCTallMK IPOBOAUTCS BO BpEeMs 3a4eTa.




arTecTanus CryneHTy 3a1a10Tcsl 5 BOIPOCOB U3 Pa3HbIX
TEeM Kypca, O3BOJISIOUINX OLIEHUTh
c(hOpMHUPOBAHHOCTH KOMIIETCHITUH.
[[paBMJIBHBIN OTBET HA BOIPOC COOTBETCTBYET
1 Gammy.

HenpaBunabHbIN OTBET Ha BOIPOC
cooTBeTCTBYeT () OAIIOB.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEeHMBAHUSA

Bun
MPOMEKYTOUHOU [Tpouenypa npoBeneHus Kpurepun
P Y P ypatp OLICHUBAHUSA
aTTecTaluu
Ha 3adere mpoucxoaut oreHUBaHuE y4eOHOM NeSTEIbHOCTH
00y4aroIMXcs MO TUCIUILIMHE HA OCHOBE TOJYYEHHBIX OLIEHOK 3a
YHArot et y 1 B coorBeTcTBUM C
KOHTPOJIBbHO-PEUTUHTOBBIE MEPOIIPUATHS TEKYLLIETO KOHTPOJIS.
3a4eT . 2.5, 2.6
OreHka 3a 3a4€T BBICTABIIAECTCS MO TEKYIIEMY KOHTPOIt0. CTyneHT oOKCHIS
BIIPABE NMPOUTH KOHTPOJIBHOE MEPONPUATHE B paMKax
MIPOMEKYTOYHOM aTTECTAMH JUIsl YIYUIICHUS! CBOETO PEUTHHTA.

6.3. Ilacioprt goHIa OLIEHOYHBIX CPEACTB

KommereHnuu Pesynbrarsl 00yueHus KM

3HaeT: IMPUHIHUIIBI TOCTPOCHUA CUCTEM KOMIIBIOTCPHOI'O 3pC€HHA, MCTOAbI 1

T1K-1 [MOAXOAbI K INIAHUPOBAHUIO U pCaJIN3alluH IIPOCKTOB 110 CO3AAHUIO CUCTEM -
HCKYCCTBCHHOI'O MHTCJIJICKTA

TumnoBbie KOHTPOJIBHBIC 3a1JaHUS 110 KAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAILIMOHHOE O0ecredeHue TUCHMIIMHBI

IleyaTHas ydyeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononIHUMENbHASL IUMePamypa.:
He npenycmorpena

8) omeuecmeenHuvle U 3apy0edCHblE HCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpeHnsl

2) MemoouuecKkue YKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL:
1. KyBmwmnuos, b.M. //PacniozHaBanue o6pa3oB: yueOHoe mocooue / b.M.
Kysmunos. — Uensounck: U3a-so FOYpI'Y, 2008. — 55 c.

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvbHol pabomsl CmyoeHma:
1. Kysmmunos, b.M. //Pacnio3naBanue o6pa3oB: yueOHoe nmocodue / b.M.
KysmmnoB. — Yensounck: U3n-so FOYpI'Y, 2008. — 55 c.




JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTAIlUsA

HaumenoBanue
No Bun peeypea s | bubnunorpaduyeckoe onrcanue
JTUTEPATYPBI AIIEKTPOHHOM
dbopme
DIEKTPOHHO- O6pabdoTka nzobpakennii ¢ momoibo OpenCV / b. I. I'mopus,
1 OcHoBHast OubnmroTeyHas 1. C. Ockap, JI. 3. Xoce, C. I'. Ucmasns. — Mocksa : IMK
nTeparypa cucrtema [Ipecc, 2016. — 210 ¢. — ISBN 978-5-97060-387-1.
n3narenscTBa Jlane |https://e.lanbook.com/book/90116
[lanmpo, JI. Komnberotreproe 3penue : yuebnoe mocoodue / JI.
DJIEKTPOHHO- Z
[[Tanmupo, [. Crokman ; noxg penakuueit C. M. Cokosona ;
OcHoBHas OnbIMoTeUHas .
2 Tenarvha CHCTEMa nepeBoJl ¢ anmuiickoro A. A. borycnaBckoro. — 4-e u3z. —
patyp sarenscrsa Jams Mockaa : JlTaboparopus 3Hanuii, 2020. — 763 c.
A https://e.lanbook.com/book/135496
CensnkuH, B. B. Komnerorepaoe 3penue. AHanus u
DJIEKTPOHHO- N
00paboTka n300pakeHu# : yueOHUK 1715 By30B / B. B.
JlonoaHuTENbHAS |[OMOIMOTEUHAS
3 Teparvpa CHCTEMa CensiHkUH. — 2-€ u31., cTep. — Cankr-IletepOypr : Jlans,
PatyP o otma Jlan [P021: — 152 ¢. — ISBN 978-5-8114-8259-7.
A https://e.lanbook.com/book/173806
DJIEKTPOHHO- Krnerre, P. Komnbroteproe 3penue. Teopus u aaropuTMBl :
4 JlononHuTenbHas (OMOIMOTEUHAs yuebnuk / P. Knerre ; mepeBox ¢ anmmiickoro A. A.
nreparypa cucrema Cnunkuna. — Mocksa : JIMK Ilpecc, 2019. — 506 c. —
uznarenscTBa Jlane [[ISBN 978-5-97060-702-2. https://e.lanbook.com/book/131691

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHUS:

1. Math Works-MATLAB, Simulink R2014b(6eccpouno)
2. -Python(6eccpouno)

[Tepeyens ncnonab3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U UH(OOPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHne I CIUTITUHbI

No OcHoBHOE 000pyI0BaHNE, CTEH/IbI, MAKEThI, KOMITBIOTEPHAS] TEXHHKA,
Bun 3anstuit a I_l MIPEyCTAHOBICHHOE IIPOTPaMMHOE 00eCIICUCHHE, NCTIONB3yeMOe IS
e Pa3IMYHBIX BUJIOB 3aHITUH
708a K
Jlexuun 1) OMIIBIOTED, IIPOEKTOP
Jlaboparopusie (707
paTop Kommnsrorepsl, [10, nuatepuer
3aHATHUS (1)




