MUWHUCTEPCTBO OFPA3OBAHUA U HAYKU PO
denepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE
YUPEKJICHUE BBICIIIETO 00pa30BaHUS

«KyOaHCcKk1il TOCy1apCTBEHHbBIN YHUBEPCUTET)
(®T'BOY BO «Ky6I'Y»)

DaKyIbTET KOMITBIOTEPHBIX TEXHOJIOTUN U IPUKIATHOW MAaTEMATUKHU
Kadenpa BeIYUCIUTENBHBIX TEXHOJIOTUN

Xarypos T.A.

2022r.

PABOYAS ITPOT'PAMMA JTUCHUIIJIMHBI
F1.0.32 «<AJITOPUTMBI IU®POBON OBPABOTKHU MYJIbTUMEIHUA»

Hamnpasnenne noarorosku 02.03.02 dynpameHTadbHas HHGOpMATUKA U

I/IHd)ODMaIII/IOHHLIC TCXHOJIOTUHN
(Ko ¥ HAMMEHOBaHKE HATIPABJICHHS TOJrOTOBKH/CIIELIUAILHOCTH )

Hanpasnennocts (mpoduiib) /
crienuanu3anus___MaTeMaTHYecKoe U MPOrpaMMHOe 00ecTieYeHHe KOMITbIOTEPHBIX
TEXHOJIOTUH

(HaumeHOBaHUE HANPABTIEHHOCU (NPOPUISL) Cheyuanu3ayuuL)

HpOFpaMMa IIOATOTOBKH aKAJICMHUYCCKaAA
(akameMuyeckast /IpUKIIAIHAS)

dopma 00ydeHHs ouHas
(ouHas, 0O9HO-3a04YHAs, 3209HAS)

KBamudukanus (cTeneHb) BEIMYCKHUKA OaKalaBp
(bakanaBp, MarucTp, CIICIHAIIIICT)

Kpacuomap 2022



PABOUYAS TTPOTPAMMA JUCHUIUINHBI 51.0.32 « AJITOPUTMBI ITU®POBOM OBPABOTKU
MYJIbTUMEJIA»

COCTaBJIEHa B COOTBETCTBHH € (hefiepalIbHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIapToM Beiciiero obpaszosanus (PI'OC BO)

1o HanpasiieHuro noaroropkn 02.03.02 dynnamenTtanpHas HHPOPMATHKA U NH(OPMAIMOHHEIE TEXHOIOTHH.

[Iporpammy cocraBmi(a): M
Cunuiia Cepreti | eHHaIbEBUY, JIOLEHT, K. .-M. H. /)

@®.11.0. ,10IKHOCTD, YICHAS CTETICHB, YICHOE 3BaHUEC MOJIINCH

Pabouas nporpamma gucturiiunbl «AJITOPUTMBbI HH@POBOPI OBPABOTKUA
MVIJIbTUMEINA» yTBepkaeHa Ha 3aceJaHuu Kadeapsl

BoeruucanrenabHblx TexHOa0Tui

npotokosl Ne 9 ot «18» mas 2021 r.

3aBenytroniuii kadenpoit (paspadborunka) BumHsakos IO. MML,%?*

(I)aMI/IJ'[I/Iﬂ, HWHHUIHAAIbI oA Ch

YTBepiKaeHa Ha 3ace/laHnK Y4eOHO-METOIMYECKON KOMUCCUH (aKyIbTeTa
Komnerorepabix Texuonorui u [Ipukiaaaoit MarteMaTuku
npoTokost Ne 6 ot «25» mas 2022 r

[Tpencenarens YMK dakynsrera KoBanenko A.B. /%é,!

(hamuusl, THULHAJIBI MOAIHCHh

PenensenTsr:
INapkyma O.B., noueHT kadeapbl HHPOPMAITMOHHBIX TEXHOIOTUN
OBI'OY BO «KybaHckuii rocy1apCTBEHHBIA YHUBEPCUTET,

KaHauaaT GU3UKO-MaTeMAaTHICCKUX HayK.

Cxansaxo U.A., nonent KBBY um. C.M.IlITemenko, K.(.-M.H., JOIICHT



3

1. Henu u 3agaum u3y4eHUs: IMCHUNTUHBI
1.1 leab ocBOeHUS AUCITUNIUHBI

Henp aucuuruiiHbl - 1aTh 0a30BYI0 MOATOTOBKY B oOmacté paboTel ¢ LU(PPOBBIM
M300paKeHNEM M BHJICO, TOIY4aeMbIX C MOMOIIBI0 ONTUYECKUX IMUPPOBBIX MPUOOPOB TATBHETO U
OmmkHero neictBus. B pamkax JaHHOW AMCHUIUIMHBI CTYAEHTHI JIOJDKHBI OCBOHWTH OCHOBHBIC
METOJIbl M AJITOPUTMBI PabOTHl C IMU(PPOBBHIM HM300paKEHHEM M BHJEO, MOIYyYaeMBbIMU IH(PPOBBIMH
ONTUYECKUMHU cUcTeMamH. Kpome Toro, quCHMIUIMHA JOJDKHA COACHCTBOBAThH (hyHAaMEHTAIN3AINH
00pa3oBaHus U PA3BUTUIO CUCTEMHOT'O MBIIICHUS CTYICHTOB.

1.2 3apaum AMCUMIIMHBI

Iensro
00pa3zoBaHus:

3HaHMA. HA YPOBHE MPEACTaBICHUN 00 OCHOBHBIX METOJAX U ITOpUTMaxX pabOTHI €
1M (pPOBBIM N300paKEHUEM U BUJIEO;

Ymenus:

- TEOpPETHUYECKHE:
M300paKeHUEM;

- TPaKTHYECKHE: pealn3alsl TEOPETUUYECKUX 3HAHWK pabOThI ¢ M300paKEHUEM IPH pEIICHUN
MPAaKTUYECKUX 3ala4 HMCCIE0BATENIbCKOTO XapakTepa, MAalIMHHOTO 3pEHHS B MOOHMIBHOMN
POOOTOTEXHHUKE;

HaBbIKH: WCTHOJB30BaHUS CPEICTB TMPOTPAMMHPOBAHUS U peajH3allid METOJOB H
aNropuTMOB paboThl ¢ 1U(poBbEIM H300pakeHueMm. Paborta ¢ OmOmmorekamu OpenCV, Keras c
MTOMOTIIBIO SI3BIKOB MporpaMmupoBanus Python u C++.

OCBOCHHA  JUCHUIIIMHBI  SABJISIETCA  JOCTHXKCHHUEC

CIIEAYIOIUX  PE3yJIbTaTOB

000CHOBaHHBII BBIOOp MeTOJla W aIropuTMa padboThl € UUPPOBBIM

1.3 MecTo THCHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl.

Kypc «Anroputmsel 1iudpoBoit 00pabOTKH MyJIbTHUMEINA» OTHOCUTCS K BapUATUBHOW 4YaCTH
6moka b1 ctynentoB. HeoOXoauMbIMU YCIIOBUSMU JJISi OCBOCHUS TUCIUIUIMHBI SBJSIOTCS: 3HAHUE
¢bu3nyeckoil ONTUKM M MaTeMaTUKH, OCHOB AaHIJIMICKOro s3bIka, HWH(GOPMATUKHU, OCHOB
MPOrpaMMHUPOBAHMS, IUCKPETHON MaTeMaTHKH Ha YypPOBHE IOATOTOBKHM OakanaBpoB, BIIAJICHHE
KOMITBIOTEPOM Ha YPOBHE KBATH(PHUIIMPOBAHHOTO MOJI30BATEIS.

1.4 TlepedeHb MJIAHMPYEMBbIX Pe3yJbTAaTOB 00y4eHHs IO AUCHUIIHHE (MOIYJII0),
COOTHECEHHBIX C IVIAHMPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUSI 00pa30BaTe/bHOM MPOrpaMMbl.

W3yueHre naHHO# yueOHOM JMCIMILIMHBI HAIIPABICHO Ha (JOPMUpPOBAHHE Y 00yJarOIIUXCs
obmenpodeccronanbHbix KommnereHuui (OI1K)

No Wunexc Conepxxanue B pesynbraTte nzydenus yaeOHOM AUCIUITITHHBI
I 1‘1 KOMIIe- | KOMIETEHINH (HH e€ 00yyaromuecs 10JIKHbI
) TEHIIUU YacTH) 3HaTh yMeTh BJIAJCTh
1 OIIK-3 | CnocoGeH k ANropuTM™MbI [TpumeHsTH CoBpemMeHHBIM
pa3paboTke 06paboTku 0a3oBbIC U METOJIaMU
QITOPUTMUYECKUX U UPPOBBIX JITOPUTMBI 00paboTkH
IIPOrPaMMHBIX n3o0paxkeHnit | nnudpoBoit U(PPOBBIX
peleHuii B 06s1acTu Ha OCHOBE 00paboTku n300pakeHui
CHCTEMHOTO U ¢u3nueckux U | n300pakeHuil B Ha OCHOBE
MPUKIIAJHOTO MaTeMaTH4ecK | MHOOPMAIIMOHHBIX | (PU3NYECKUX U
IPOrpaMMMPOBAHUS, | UX MOJETeH cucreMax, MaTeMaTH4eCcK
MaTeMaTUYECKUX, CBSI3aHHBIX C uX MoJienei
MH(GOPMAIMOHHBIX U byHIaMeHTaTbHOM
MMUTAIMOHHBIX UHPOPMATUKOI U
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e NHuneke Conepxanue ) B pesynbpraTe u3ydenust yueOHON AUCHUIIIMHBI
L. | KOM@E- | KOMMETCHIMH (i eé 00yyaromuecs: J0HKHbI
TEHIIUU YacTH) 3HATh yMeThb BJajIeTh
MoJeleH, CO3JaHHI0 UH(POPMALMOHHBIM
UH(POPMAIMOHHBIX U TEXHOJIOTUSAMHU
pecypcoB rI00aIbHBIX
CeTeH,
00pazoBaTeIbHOTO
KOHTEHTA,
IPUKIAJHBIX 0a3
JTAHHBIX, TECTOB U
CpencTB
TECTUPOBAHUS CHCTEM
U CpE/ICTB Ha
COOTBETCTBHUE
CTaHJapTaM U
WCXOTHBIM
TpeOOBaHUM
2 OIIK-5 | Cnocoben Crangaptaeie | PazpabarbiBaTh CoBpeMeHHbIM
WHCTAJUTUPOBATh U OuOIMOTEeKH IpOTpaMMHEIE U CHCTEeMaMHU
COTIPOBOXK/IATh cpen pemeHwust [UIs 3a71a49 | IpOoTrpaMMHUpPO-
MPOTPaMMHOE pa3paboTKu: udposoit BaHMS,
o0ecrieueHue cpencTBa Juist 00paboTku MareMaru4dec-
MH(POPMAITMOHHBIX MPUHATHS HN300paKECHHH, KHUMHU
CUCTeM U 0a3 JaHHBIX, | AITOPUTMHUYEC | IPUHUMATD nakeTamMu JJist
B TOM YHCJIE KUX U pPOrpaMMHBbIE MOCTPOCHHUS
OTEUECTBEHHOTO IPOrPaMMHBIX | pelIeHUs B MaTeMaTH4ecK
MPOUCXOXKACHUS, C pelieHui B obnactu ux,
y4eToM obnactu CUCTEMHOIO U uH(pOpMaLILOH
UH(GOPMAIMOHHON CUCTEMHOIO U | IPUKJIATHOTO HBIX U
0€30MacHOCTH MPUKIATHOTO | IPOrpaMMHu- MMUTAIMOHHBI
POrpaMMu- poBaHUs, X MOJIeJIeH.
poBaHUs, MaTeMaTHYECKHUX,
MaTeMaTH4ecK | MH(POPMAIMOHHBIX
ux, Y UMHUTaLHOHHBIX
UH(GOPMAILIMOH | MOJETICH.
HBIX U
UMUTAIUOHHBI
X MOJENEH.

2. CTpyKTYpa U cofiep:KaHue THCHMIIIHHBI
2.1 PacnipenesieHne TPyA0€MKOCTH JHCIHMILIMHBI 110 BUAAM padoT

Obwas mpyooémxkocmy oucyunaunsl cocmaegngem 3 3ad.eo. (108 uacos), ux pacnpedenenue no

sudam pabom npeocmaesieHo 8 maoauye:

Bun yae6HOM paboThI Bcero CemecTpsl (4achl)
4acoB 7
KonTakTHasi padora B TOM 4ncJe: 56 56
AyIuTOpPHBIE 3aHATHS (BCEro): 50 50
B ToM uucne:




3aHATUA JEKIIMOHHOTO THUIIA 16 16

3aHATHS] CEMUHAPCKOTrO TUIIA (CEMUHAPBI, IIPAKT. 3aHATHU)

JlabopaTopHbIe 3aHATHS 34 34

WNuas koHTposLHas paboTa

KoHTposs camocTosiTenbHOM paboTh 6 6

IIpomexyrounas atrecrauus (MKP) 0,2 0,2

CamocrosiTesibHast paboTa, B TOM YHCJIe 51,8 51,8

B ToMm uucne:

Kypcosast pabota

Ilpopabomxka yuebnoeo (meopemuueckozo) mamepuand 20 20

Buvinonnenue unousuoyanvhuix 3adanuii (PI73) 30 20

Iloozomoska k mexyuemy KOHMpo.io 1,8 1,8

KonTtpoJs:

[ToaroToBka K 3K3aMeHY:

OO01mmas TpyI0eMKOCTh gac 108 108
B T.4. KOHTaKTHas paboTta 56 56

3ad. el 3 3

2.2 CTpyKTYypa AUCUMIIHHBI

Pacripenienenre BHIOB y4eOHOM paOOThI M UX TPYAOSMKOCTH TIO pa3jieiaM JTUCITUTUIAHBI.
Pazgenbr quctumimabl, n3ydaembie B 7 ceMectpe (ouHas opma)

Ne HaunmenoBanue paznenon KonmuectBo yacos
pazzaena Bcero AynutopHas Breaynuropnas
pabora paborta
JI KCP | JIP CPC
1 2 3 4 5 6 7
1 O6paboTka nzobpaxenuit u | 107,8 16 5,8 34 52
BHJIECO
HUKP 0,2
Hroro: 108

[Tpumeuanue: JI — nekuuu, [13 — npaktuueckue 3ansatus / cemunapsl, JIP — mabopatopHsie 3aHsTHSA,
CPC — camocrositenbHas paboTa CTyieHTa

2.3 ConeprxaHue pa3/iesioB THCIHHILINHBI
2.3.1 3ausaTus JeKIMOHHOr0 THIIA.

Ne pas-| HanmeHoBaHuE Conepxanue pasaena ®opma
Acaa paszaena TEKYIIEro
KOHTPOJIA
1 2 3 4
1 O6paboTka Beenenue B 1inpoByro 006paboTKy n300paskeHuit BUAEO B JIP, PT'3
n3o0pakeHuit u | peanbHoM BpemeHH. bubnuorexka OpenCV. Hcnons3oBanue
BUJIEO coBmecTHO ¢ SII Python u C++. O6paboTka Buieo ¢ BeO-
kamepsl 1 IP-xamepsl. LipetoBsie mogenn RGB, HSV,
Grayscale. [IpeoOpa3oBaH¥sI IIBETOBBIX MOJIEJIEH. 3amuch
BUJIC0. AJITOPUTM OOHAPY>KEHUS! IBUKECHHUSI.
[Ipsimoit ocTym K MUKcemsM n3odpaxenus. LlenTpanbHble JIP, PI'3
MOMEHTBI IIUPPOBOTO U300paxeHus. IHBapuaHTHbIE




6

MOMEHTHI Xy 1 Praccepa K BpallleHUIo U
MacuTabupoBanuio. OnpeneneHne OpueHTalnu
n300paykeHNs yepes3 [eHTPATbHbIE MOMEHTHI.

JIuneiiHas mpocTpaHcTBeHHAs GuiIbTpanys. Jinneitnsie
CrJIaXKUBAIOLINE (PUIBTPHI U
bunbTpeI BeIICIICHUS KOHTYpa (huiabTp [Maycca, dunbtp
Cobens). lerexrop Kannu.

JIP, PI'3

Mopdodonoruueckue onepamun. Paspyiienue u pacmmpenne

(Erosion u Dilation). ®unerpanus uryma.

ANropuT™ onpesesneHus: TOMOJIOTHYECKON CTPYKTYpbI

n3obpaxenus. [Touck koHTypoB 00bekTOB. FindContours B

OpenCV.

3ajava OTCIICKHUBAHUS MTEPEMEIICHUS] KOHTYypa 00BbEKTa.
Tpexepsr 8 OpenCV. Anroputm KCF (Kernelized

Corellation Filters). Tuckpernoe npeodpazoBanue Oypbe

TSt T poBOTo M300pakeHus. OnpeeneHne
T€OMETPHYECKOT0 TIOBOPOTA OCHOBHBIX KOMIIOHEHTOB
n300aKEHUS.

Anroputm Medianflow. PacniosHaBanue 00beKTOB Ha
I/I306pa)KGHI/I5[X. TToHsaTHE TOYHOCTH U MOJHOTEI
pacnio3naBanus (precision, recall). Anroputm Tracking-
Learning-Detection (TLD). Axroputm Generic Object
Tracking Using Regression Networks (GOTURN).

[Touck 00BekTOB HA M300pakeHnn. Kackamubrit
knaccudukarop Xaapa. Jlerexrop aui OpenCV.

CormocTaBiieHHe JTOKAIBHBIX 0COOCHHOCTEH 1 romorpadusi.

I'my6okue Heliponnsie ceTu. CBEpTOYHBIC CETH IS
00paboTku n300pakeHuit. Vcmoap30BaHne CBEPTOYHBIX
HEHPOHHBIX CEeTeH s pacro3HaBaHus 0OBEKTOB Ha
nzoopakeHusx. Keras. ABrooOydeHue.

2.3.2. 3aHATHS CeMHHAPCKOr0 TUIIA
3aHATHS CEMUHAPCKOTO TUIIA — HE MIPETYCMOTPEHBI.

2.3.3. JlaGopaTopHble 3aHSATHS

Ne Ne paznena HaumenoBanue 1a0opaTopHbIX paboT dopma Tekymero
paboThI | TUCHUTUINHBI KOHTPOJIS

1 2 3 4

1 1 Bamyck mnporpammbl  OpenCV B Python u C++. | Pemienue 3aqa4
O6paboTka n300pa>keHHIH.

2 1 Pa6ora c IP u BeG-kamepoii, 3anuch BUIEO. Pemenue 3amau

3 1 OOHapyxeHHe IBM)KEHUS U 3aliCh B (haii. Pemenue 3amay

4 1 Knaccudpukamuss  1Bera  IeHTpalbHOro  MHKcens | Pemenue 3amau
MPSIMBIM JOCTYIOM K ITUKCEIISIM KajIpa.

5 1 OTcnexxruBaHue nepeMerieHus 0ObeKTa 1o IBETY. Pemenue 3anau

6 1 OmnpeneneHue paccTosiHUS M yriaa 1o npensatctBusa | Pemenwue 3amau
M3BECTHOTO I[BETA U pa3Mmepa.

7 1 OmnpezesneHne pacCTOSHUS J10 )KEITON JIMHHH. Pemenue 3aiau

8 1 PabGora B komaHJe /s ydacTUsi B COpeBHOBaHMM | Pemenue 3amau
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CJIEZIOBAHUS 10 JIMHUU C 00BE37I0M MPETSTCTBUH.
9 1 CpaBuenue anroputmMoB Tpekunra, Ainroputm KCF. Pemenue 3amau
10 1 Pemenue 3amau
CpaBHEHHE  ITOPUTMOB  TPEKHHTa,  AJTOPUTM
Medianflow.
11 1 CpaBHeHue anropuTMoB TpekuHra, Anroput™ TLD. Pemenne 3amau
12 1 CpaBHeHue  anropuTMoB  TpekuHra, Asroput™ | Pemenue 3amau
GOTURN.
13 1 Peanusanus MynpTUTpPEKHHTA. Pemenne 3anau
14 1 Herexrop mmn OpenCV. Pemenue 3amau
15 1 ITouck  OOBEKTOB  COIIOCTAaBJIEHHEM  JIOKAJILHBEIX | PemeHue 3amaq
0COOEHHOCTEH.
16 1 Knaccudukanus n3o06pakenus ¢ momMoiipo o0ydeHHou | Pemenue 3amau
HeHpoHHOM ceTu Ha fgatacere ImageNet.
17 1 OOyueHue HeWpoOHHOM ceTH U aBToOoOydyeHue Juigd | Pemenue 3amau
knaccupukamun m3o0paxkennit 1Byx kimaccoB CIFAR-
10.

2.3.4. IllpuMepHasi TeMAaTHKA KYPCOBbIX padoT (IIPOEKTOB)

Y4eOHBIM MJIAHOM HE MPETYCMOTPEHBI.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 ol0ecneyeHHs JJIsi CaMOCTOSITeIbHOM
padoThI 00Y4aAKOIIMXCS M0 AUCIUILIMHE

[Tepedenp yd4eOHO-METOINIECKOTO 00ECTICUCHHUS

No Bung CPC JUCIAIIINHEI IO BEIIOTHEHUIO CaMOCTOSITEIHLHON
padboThI
1 2 3

OcnoBHas ymtepatypa [1]

Pa3nen 1. O6paboTka n300pakeHU 1
JlomonHuTepHas aurepatypa [1]

BHUJIEO

Y4ueOHO-METOIMUECKHE MaTepHalbl Il CAMOCTOSATENILHON PabOThl 0OYydJaIOIUXCs U3 YHCia
MHBAJIMJIOB U JIUII C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocraBnstores B popmax,
aJlalITUPOBAHHBIX K OTPAHUYCHUSAM HX 3JI0POBBS U BOCHPUATHS HHOOPMALIUH:

JIns i ¢ HapyIIeHUSIMU 3PEHHUSL:

— B [IEYaTHOM (hopMe yBEITMYEHHBIM HIpH(TOM,

— B (hopMe AIIEKTPOHHOTO TOKYMEHTA,

JUnist U1 ¢ HapyLIEeHUSIMU CITyXa!

— B reyatHoi ¢opme,

— B (popMe 3IEKTPOHHOTO IOKYMEHTA.

Jist U1 ¢ HapyIIeHUsIMU ONIOPHO-JIBUTaTeNIbHOTO arapara:

— B reyatHoi ¢opme,

— B (popMe 3IEeKTPOHHOTO JOKYMEHTA,

JlaHHBIH 1epeyeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTa
oOyJaronuxcs.

3. O6pa3oBaTre/ibHbIE TEXHOJIOTHU

‘ CGMCCTp ‘ Bupg 3ansaTus I/ICHOHB3yeMLIe HWHTCPAKTUBHBIC ‘ KoanuectBo yacoB
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(JI, ITP, JIP) 00pa3oBaTeIIbHBIC TEXHOJIOTUU
JI KomnbroTepHbie nipe3eHTannu 1 00CyKICHHE 18
7 Paz0op KOHKpETHBIX CUTYyalui (3a1a4),
JIP TPEHUHTH TI0 PELICHUIO 33/1a4, KOMIIBIOTEPHBIE 36
CUMYJISIIIH (TIPOTPAMMUPOBAHUE AITOPUTMOB)
Uroro: o4

4. OHEHOYHBIE CPEACTBA JJIs1 TEKYIIETI'O KOHTPOJIA
YCIHEBAEMOCTHU U MIPOMEXYTOUYHOM ATTECTAIIUU

4.1 @D oHJ O1IEHOYHBIX CPpeaCTB 1Jis IPOBEACHUA TEKYHIECTI0 KOHTPOJIA

CDOH)I OLCHOYHBIX CPCACTB AUCHUILIIMHBI COCTOUT U3 CPEACTB TCKYIICTO KOHTPOJIA BBINIOJIHCHUS
3aJlaHui, J1abopaTOpHBIX pabOT U UTOTOBOM aTTeCTallUU (3a4eT B 7 CEMECTPE).

OmeHka ycrieBaéMOCTH OCYIIECTBIISIETCS 110 Pe3ylIbTaTaM:
- BBINOJIHEHHUS 1a00paTOPHBIX padoT;

- OTBETA Ha 3a4ueTe (/IS BBISBJICHUS 3HAHUS U TIOHUMAHHS TEOPETUIECKOTO MaTepraia
JUCITUTIITUHBI ).

IlepeuyeHb BONPOCOB, KOTOPbIE BLIHOCATCS HA 3a4eT B / ceMecTpe

BetoBeie ™momenmn RGB, HSV. IllentpanbHbie MOMEHTBHI ITM(POBOTO H300paKECHUS.
WNuBapuantasie MoMeHTHl Xy u Prnaccepa. OmnpeneneHue OpuUEHTAUd M300payKeHUS dYepes
LEHTPAJIbHBIE MOMEHTBHI.

Jluneiinas npocTpancTBeHHas (uibTpanus. JInHeHbIe criaxuBaione GuiIbTpel U QUIBTPHI
BbIZIeNIeHHs KOHTYypa (buiasTp ["aycca, puibptp Coberns).

Herexrop Kanau. Mopdonorudeckue omeparuu. I[IpumeHeHne IBYMEPHOTO IUCKPETHOTO
npeobpazoBanus Oypue 111 06padboTKH U300paKEHUIA.

PacrioznaBanne 00OBEKTOB Ha U300pakeHHsX. TOYHOCTP W TOJHOTA  PACIO3HABAHUA.
Kackamasiit kinaccugukarop Xaapa. CornocraBiieHUE JIOKATbHBIX 0COOCHHOCTEH U ToMoTpadus.
Hcnonb3oBaHue CBEPTOYHBIX HEHPOHHBIX CceTed [Js pacro3HaBaHUS OOBEKTOB Ha
M300paKCHUSX.

Aunroput™el oTciekuBanus nepemerienus oobekros KCF, Medianflow, TLD, GOTURN.

Kpurepun oueHuBanust
Kpurepuu oueHuBaHus:

"3ayer" - U3/I0KEHHBIN MaTepuall (paKTUYECKHU BepeH, HAIMYKE INTyOOKUX MCUEPIBIBAIOLINX

3HAaHUH B 00BEME HpOfIﬂeHHOﬁ nporpamMmbl JUCHUIUIMHBI B COOTBETCTBUHU C IIOCTAaBJICHHBIMHU
HpOFp&MMOI’I KypCa HCIsIMH MW 3aJavdYaMu 06y‘leHI/I$I; MMpaBUJILHBIC, YBCPCHHLIC JENUCTBUSA MO
NMPUMCHCHUIO TMOJIYYCHHBIX 3HAaHUH Ha MPAaKTHUKE, T'PaMOTHOC H JIOTHYCCKU CTpOI>'IHO€ MN3JI0KCHUC
MaTepuaia 1nmpu OTBETEC, YCBOCHUC OCHOBHOH M 3HAKOMCTBO C JIONIOJTHUTEIbHOU HHTepaTYPOﬁ;

- HaJIMYUC TBCPABIX U AJOCTATOYHO ITOJIHBIX 3HAHUH B 00BEME HpOﬁﬂCHHOﬁ MporpaMmaI

JUCHUIINIMHBI B COOTBETCTBUU C LICTIAMU O6y‘-ICHI/I$I, IMpaBHUJIbHLIC JIENCTBUS 110 MNPHUMCHCHUTIO 3HAHUM
Ha TIIPAKTHUKE, HYCTKOC M3JIOKCHUC MaTrcpuajla, MAOIMYCKATCA OTACIIbHBIC JIOTUYCCKUC U
CTUJIIMCTUYCCKUC NTOTPCIIHOCTH.

IIpakTnyeckue 3aJanus BoinoaHeHbl Ha 60-100%.
"He 3a4er'- GayioB (OIIEHKA HEYJOBJIETBOPHUTEIHHO) - OTBETHI HE CBSI3aHBI C BOIIPOCAMH,
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HaJIW4ue TPyOBIX OIMMOOK B OTBETE, HEMOHMMAHHUE CYINTHOCTH HW3JIaraéMOr0 BOIMPOCA, HEyMEHHUE
MPUMEHSTh 3HAHUS Ha MPAKTUKE, HEYBEPCHHOCTh W HETOYHOCTh OTBETOB HAa JIOTIOJHUTEIHHBIC W
HaBOJIAIIME BONPOCH). BbinosiHeHo MeHee 60% npakTu4ecKux 3aJaHuii.

O1neHoYHBIE CpeNCTBA ISl MHBAIUAOB U JIMIl C OTPAHUYCHHBIMUA BO3MOYKHOCTSIMHU 37I0POBBS
BBIOMPAIOTCS C YUETOM UX WHAWBUIYAIBHBIX MICUX0(PU3MUECKIX 0COOEHHOCTEMH.

— MpH HEOOXOTUMOCTH MHBAIUAAM H JIUI[AM C OTPaHUYCHHBIMU BO3MOKHOCTSIMHU 3JI0OPOBbSI
MIPEIOCTABIISIETCS JOTIOJHUTENBHOE BPEMs JUIsl OJArOTOBKH OTBETA HA SK3aMEHE;

— IpPH TPOBEJICHUH MPOIEIYPbl OICHUBAHUS PE3yIbTaTOB OOyYCHHS HHBAIUAOB W JIUI[ C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/IOPOBBSI TIPEyCMATPUBACTCS HCIOJIb30BAaHHE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3M C MX MHIUBUIYaIHbHBIMU OCOOCHHOCTSMU;

— TIpH HEOOXOUMOCTH JUTsI OOYJAIONIUXCS ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI U
WHBAJINJIOB TIPOIIElypa OIICHWBAHUS Pe3yabTaTOB OOYUYECHHUS MO JUCUIUIUIMHE MOXKET MPOBOJAUTHCS B
HECKOJIBKO 3TaIoB.

[Ipouiemypa oleHWBaHUS pPE3yIbTAaTOB OOYYEHHS WHBAIMIOB M JIAI C OTPAHWYCHHBIMU
BO3MOJKHOCTSIMH 3/IOPOBBSI TI0 JHCHUIUIMHE TIPEeIyCMaTpUBAET IpeNOCTaBIeHHEe HHPOPMAIUN B
(dbopmax, aTanTUPOBAHHBIX K OTPAHUYCHUSM UX 370POBBS U BOCIPUATHS WH(OPMAIIHN:

J171st TUT ¢ HapyIICHUSIMU 3PSHUS:

— B IIe4YaTHOU Gopme yBeIMYeHHBIM HIpU(TOM,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA.

JInst man ¢ HapylIeHUsIMH CITyXa:

— B IIeUaTHOM opme,

— B hopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jnist a1 ¢ HapyLIeHUs MU OIIOPHO-JBUTaTEIbHOIO anmapara:

— B IIeUaTHOM (opme,

— B (popMe IEKTPOHHOTO TOKYMEHTA.

JIaHHBIN NepeyeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTU OT KOHTUHI€HTA
00yJaronuxcs.

5. IlepeyeHb OCHOBHOW W [JONMOJHUTEJILHOW Y4eOHOIl JHMTEPATYpPBHI,

He00X0UMOii 1JI1 OCBOEHUS TUCIUILIMHBI (MOILYJIs)
5.1 OcHoBHasi IMTEpaTypa:

1. Hyxnog, E.B. MyabTuMeauna Texnosoruu : yueonoe nocooue / E.B. HyxxHoB ; MuHHCTEpCTBO
oOpa3oBanus u Hayku P®, KOxHbIil QenepanbHblil yHUBEpCUTET. - 2-¢, epepad. U JOMOJIH. -
Taranpor : M3parensctBo KOxxHOTO dhenepanbHoro ynusepcurera, 2016. - Y. 2. BupryanbHas
peasbHOCTh, CO37aHUE MYJIbTHMEANA IIPOAYKTOB, IPUMEHEHHE MYJIbTHMeIHA TEXHOIOT U B
npodeccuoHaNbHOM JesATeabHOCTH. - 180 c. : wi. - bubmmorp. B kH. - ISBN 978-5-9275-2171-5 ; To
xe [Dnekrponnsii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=493255

2. CrannapTsl 0(OpMIICHHS HCXOAHOTO KO/ IIPOTPaMM M COBPEMEHHbIE HHTETPUPOBAHHbIE CPEJIb
pa3paboTku mporpaMMHoro obdecrneyenus: yued.-meros.nmocooue/ K0.B.Kosbios [u ap.]. —
Kpacnonap:Ky6anckuii roc.yn-1, 2015.-111c., yrBepxaeHHble Kadenpoit HHPOPMAITMOHHBIX
TexHojorui, nporokos Ne 7 ot 09 anpens 2015 r.

3. T'oncanec, P. lludpposas o6padboTka nzobpakenuii : mpakrudeckue copersl / P. oncanec, P. Bync
; mep. I1.A. Youwma, JL.U. PyGanoBa. - 3-e u3a., ucnp. u joi. - Mocksa : Texnocdepa, 2012. - 1104 c.
: Ui1.,Tab1., cxeM. - (Mup mudposoii 06padboTkn). - ISBN 978-5-94836-331-8 ; To xe
[OnekrponHsIii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=233465



http://biblioclub.ru/index.php?page=book&id=493255
http://biblioclub.ru/index.php?page=book&id=233465
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5.2 JlonoJIHUTEJIbHAS JIUTepaTypa:

1. ertsipes, Bnagumup Muxaiinosuy. MmxenepHas u komnbiorepHas rpaduka [Teker] | yaeOHUK
IUISL CTYZIGHTOB YUPEXJACHUH BBICIIEr0 MPO(eCcCHOHANTBHOTO 00pa30BaHus, 00yJaronuXcs 10
TexHu4YeckuM HampasieHusiM / B. M. Jlertspes, B. I1. 3aTeuibHuKOBA. - 6-€ U37., cTep. - Mocksa :
Axanemus, 2016. - 239 c. : un. - (Beicuiee oOpa3zoBanue. bakanaBpuat. TexHuka u TEXHUUECKUE
Hayku). - bubmuorp.: ¢. 236. - ISBN 978-5-4468-3264-4 (14+1 5k3.)

2. OcHOBBI TeOoprH 00pPaOOTKH HETPEPHIBHBIX KOHTYPOB M300pakeHuit : Monorpadus / P.I.
Xagwuzos, A.A. Poxennos, JI.I'. Xaduzos, C.A. OxoTarkoB ; [ToBOJDKCKHI TOCY1apCTBEHHBII
TEXHOJIOTHUECKUI yHUBepcHTeT ; o oo, pex. P.I'. Xadusosa. - Homkap-Omna : IIT'TY, 2015. -
172 c. : wi. - bubnwmorp.: c. 132-141. - ISBN 978-5-8158-1606-0 ; To »xe [DnekTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=477399

I[J'IFI OCBOCHM AVCHUILIMHBI MHBAJIMAAMHU U JIMIIAMU C OTPaHUYCHHBIMH BO3MOXKXHOCTSAMU 3J0POBbEA
HUMCIOTCA U3JaHUA B OJICKTPOHHOM BHUJEC B 3H€KTpOHHO-6I/I6HI/IOTeqHI>IX CUCTEMax

1. BBC UznatenscrBa «Jlauws» http://e.lanbook.com,

2. OBC «YHuBepcureTckas oubarnoTexa ommaiay Www.biblioclub.ru,

3. OBC «lOpaiit» http://www.biblio-online.ru,

4. OBC «ZNANIUM.COM» www.znhanium.com,

5. OBC «BOOK.ru» https://www.book.ru.

6. IlepeuyeHb pecypcoB HMHGOPMAIMOHHO-TEJEKOMMYHHUKALIMOHHOH CeTH
«HHTEepHET», HEOOXOAUMBIX /ISl OCBOCHUS AUCHUIIHHBI

. Bcé o cxxatum qaHHBIX, H300paskeHuit u Buaeo - http://compression.ru/

. Jlexmmu o 1IOU - http://sernam.ru/lect_d.php

. Marepwuans! o mpoaykram MATLAB & Toolboxes - http://matlab.exponenta.ru/

. Pecypc o IIOC - http://www.ph4s.ru/book_pc_c_obr.html

. Hudposas obpadbotka nzobdpakenuii D. [Ipart — http://dsp-book.narod.ru/pratt/pratt.htm
. Hoxymenranus OpenCV. URL.: https://docs.opencv.org/

ok wn

/. Tlepeyenb WHGOPMANMOHHBIX TEXHOJOTHH, MCHOJbB3YEMbIX MPH
OCYHIeCTBJICHHH 00Pa30BATEIBLHOI0 MPOLECCa M0 JUCHHUILINHE

7.1 IlepeyeHb HEOOXOAMMOTI0 MPOTPAMMHOI0 00ecedeHHsl.

OS Windows, MS Office,

MS Visual Studio.

OpenCV.

I'paduuaeckuit penakrop GIMP.
PyCharm, Python.

ROS, Ubuntu.

curwhE

8. MaTtepua/ibHO-TeXHHYeCKas 0a3a, He0OXoaUMasl JJIsl OCYIIeCTBIEeHUSI
00pa3oBaTeJbHOI0 Mpolecca Mo AUCHUIIJINHE

No Bi paGot MarepuanbHO-TEXHUUECKOE 00ecrieueHre TUCIUIUIUHBI
(MOyINsl) M OCHALIIEHHOCTh
1 JlekunoHHble 3auHATHS | JleknuoHHast ayquropus, 000pyA0BaHHAs BUJCONPOEKTOPOM U
sKpaHoM, ayn. 129, 131.
2. JIaGopatopHsble Komnsrotepnsie knaccesl, 1a6. 101 - 104. Kinaccel ocHatieHsl
3aHATHUA KOMIIbIOT€paMHU, 00bEJMHEHHBIMHU B JIOKAJIbHYIO CETb.



http://biblioclub.ru/index.php?page=book&id=477399
http://e.lanbook.com/
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://www.znanium.com/
https://www.book.ru/
http://compression.ru/
http://sernam.ru/lect_d.php
http://matlab.exponenta.ru/
http://www.ph4s.ru/book_pc_c_obr.html
http://dsp-book.narod.ru/pratt/pratt.htm
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Aynuropun ajis 1a00paTOPHBIX 3aHATUI, 000PYAOBAHHbBIE
JOCKaMHU.

3. Texkymuit  KOHTpOJb, | JIEKIMOHHAA ayIUTOPUSL.
IIPOMEXKYTOYHAs
aTTecTanus

4. CamocTosTenbHas Kabuner pans camocrosATenbHOM  pabOThl, OCHAIEHHBIN
paborta KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO IMOAKIIOYCHHS K

cetu «MHTEpHET», MPOrPaMMOM SKPAHHOTO YBEJIMYECHHS U
00€CIIEYEeHHbIN JOCTYIIOM B 3JEKTPOHHYIO HH(OPMALMOHHO-
00pa30BaTEIIbHYIO CpPely YHUBEPCUTETA.
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