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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynnvya 51.B.[1B.01.02 KomMmbloTepHOe 3peHre OTHOCUTCS K UacTd, JOPMHUPYeMO yuaCTHUKaMuU
oOpa3oBaTe/TbHBIX OTHOIIEHUH 0Opa30BaTe/TbHOM MTPOTrPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
ITK-8: CnocobeH k TIK-8.1: 3Haem memoouky TIK-8.1: Ipaxkmuueckas
paspabomke HoBbIX paspabomku HOBbIX 3Hamb meopemuueckue OCHO8bI, | 3adaua 3quém:
an2opummuUecKux, a120pUMMUYEcKUX, a120pUMMmbl U NOCMAHOBKU CobecedosaHue KOHMDObHbLE
MemoouuecKux u p
MemoouuecKux u 3a0ay KOMNbIOMepPHO20 3peHust
mexHoA02UYeCKUX . 60npochl
. mexHoN02UHecKUX pelleHull (K3), MemoObl mawuHHO20 U
peweHull 8
KOHKpemHoli IIK-8.2: Ymeem npumeHsmb 21y60K020 00OyueHus,
cipepe nosyueHHble 3HaHus 05 npumersiemble 8 K3. Brademb
npogeccuoHanbHoli | Paspabomku HO8bix HABbIKAMU aHAAU3a
desimesnbHOCMU an120puUMMU4ecKux, COBPEeMeHHO20 COCMOSIHUS

Memoou4ecKux u KOMNbIOMEPHO20 3PEHUsL.
mexHo02UYeCKUX pelleHull
IIK-8.3: Umeem

anKleHECKulj onblm

I1K-8.2:
Bnademb HaBbIKamu peleHus

cocmas/eHust mexHuueckoz2o
3adau KOMNbIOMEPHO20 3peHus ¢

3a0aHus Ha paspabomk
pasp Y ucnonb3oeaxuem bubauomexu

UHpOPpMAYUOHHOLI cucmembl OpenCV u dpyeux
UHCmMpyMeHmapues,
codepacaujux peanuzayuio
Memo008 MAwWUHHO20 U

21y60K020 06yUeHusl.

IIK-8.3:

Hmemb HagbiKu ynpaeneHust
paspabomkoli npoekmoa,
npeononazarowux npumeHeHue
Memodo8 KOMNbIOMEepPHO20

3peHusl.

3. CTpyKTypa U cojep>kKaHHe AUCIUILTAHBbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHadA




O011as TPy/J0EMKOCTB, 3.€e. 2

YacoB 1o yuedGHOMY I/IaHY 72

B TOM UHCIIe

ay//UTOPHBIE 3aHATHSA (KOHTAKTHasi padora):

- 3aHATHSA JIEKI[HOHHOT'0 THIIA 16

- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYeCcKue 3aHATHs / 1abopaTopHbIie PaGoTh) 16

- KCP 1

caMmocTosATe/IbHasA paboTa 39

ITpomexyTouHas arrecTanus 0
3auéTt

3.2. CozepkaHue JUCLUIIIVHBI

(cmpykmypupogsaHHoe no memam (pasdenam) C yKazaHueM OmMEeOeHHO20 HA HUX Ko/auudecmed

akademuyecKux 4acos u 8udbl yuebHbIx 3aHsmutl)

HanmeHoBaHMe pa3[ienioB ¥ TeM JUCLIATUIMHbBI Bcero B TOM UMcCIe
Yyachl
( ) KonTakTHast pabora (paborta Bo
B3aUMO/IeHICTBUY C TIperojjaBaTeneM), 4achl
W3 HUX
3aHSITHS CamocTosTe/nbHas
CeMHHapCKOro pabora
REVCEZE THIA 00yyaroLLerocs,
JIeKLMOHHOTO | (TipakTHueckue | Bcero Hacel
THUMa 3aHATHsI/mabopa
TOpPHbIE
paboThI), Uackl

b o $ o o

0 0 0 0 0
MeTo/bI MallIMHHOTO 06yUeHNs U pacrio3HaBaHre 00pa3oB 10 2 2 4 6
MeTo/p! 10KanM3aLyu U paclio3HaBaHuUs JIUL] 10 2 2 4 6
Yuc/IeHHOe OMHMCaHKe, aHa/I3 U CpaBHEHHEe M300paykeH i 12 3 3 6 6
MogenpoBaHie BU3yalIbHO HabIrojaeMbIX MpoLieccoB. UHCIeHHbIe MeTO/bI 13 3 3 6 7
OLIeHKU MOZie/in
Crepeo3peHue U Kanubpaius Kamep 13 3 3 6 7
ITprMeHeHHe TeXHUUECKOr0 3peHHsI B POOOTOTeXHHUKe 13 3 3 6 7
Arrecrarust 0
KCP 1 1
Utoro 72 16 16 33 39

Cojep)kaHue pa3/ie/ioB M TeM JAUCIUIUTHHBI

1. MeTto/ibl MaliMHHOTO 00yUeHUs ¥ pacrio3HaBaHue 00pa3oB

a) O01iast Mojieh KiacCU(UKAIMU U OCHOBHBIE TTIOHATHS pacrio3HaBaHUs 00pa30B.

0) [ToHATHE MALTMHHOTO 00YUEHUs U TTOTOTOBKA JaHHBIX. MeTo/bl (hH/IbTPALIUH.
B) MeTo/ r/1laBHBIX KOMITIOHEHT. MeTo/i KAHOHMUeCKUX TepeMeHHbBIX.

r) O630p K1accuuKaTopoB.
) MeTto/ibl KlacTepu3alviv IaHHbIX.

2. MeToppl I0Kany3alyy U pacrio3HaBaHUs JINL]
a) MeTo/p1 TOKaMM3arvu Jnlia.




6) MeTop! MOMCKa 3/IeMeHTOB JuLja (T71a3a, HOC, POT).

B) MeTo/b! pacriosHaBaHus JinLl. AKTUBHbIe MoZienu. ['eomeTpuueckoe cpaBHeHue. [1o31eMeHTHOe cpaBHeHUe.
MeTog rnaBHbIX KOMIIOHEHT. Vcrosib30BaHUe ONTUYECKOTO MOTOKaA.

r) OpraHu3aius ro1cka B 6ase.

3. UncrieHHOe onyMcaHue, aHa/lu3 U cpaBHeHHe 1300pakeHni

a) IToctaHoBKa 3a/1auu rovcka n3obpakeHuii. [IpakTryecKast 3HaUMMOCTb.

©0) LBeTOBBIE XapaKTePUCTUKKA U300payKeHusl.

B) TeKCTypHbIe XapaKTePHUCTUKHU N300paskeHusl.

r) I'paivieHTHBbIE XapaKTePUCTUKN U300paKeHHsI.

n) Paccrossuue Xayczopda.

e) Pa3muHble unc/ieHHbIe METO/b CPaBHeHHs n300pakeHni. ['ncrorpammel. Kopenorpammer. LBP. MeTozbt
cpaBHeHus U3 cranaapta MPEG-7.

) OrrtMasibHOe XpaHeHue LudpoBoii bubmiorekn. KD-zepeBbsi.

4. MogenvpoBaHue BU3yabHO HAa0/MIOAaeMbIX TIporieccoB. UnceHHbIe METO/TbI OL[EHKH MOJIENTH
a) [IpruMepsl MaTeMaTHYeCKOT0 MO/Ie/TMPOBaHMS B 3a/lauaXx KOMIBIOTEPHOT'O 3PEHHS.

0) MeToz HauMeHBILINX KBapaToB. [Ipeobpa3oBanue Xada.

B) 3ajjaua OLIeHKW MO/Ie/TA ABVIKYIIIET0Cs Ye/loBeKa.

r) CroxacTuueckye MeTOZbI ONTUMH3AIMKU Mojien. Metos uIbTpaliiy YacTuil.

5. CTepeo3peHue U Kajubpalys Kamep

a) Mopenu Kamepsbl.

0) BHyTpeHHMe U BHEIIIHUE MapaMeTpbl KaMephl.

B) CTepeo3peHue. DNUMO/ISIPHAs TeOMETPUSI.

r) BoccTaHoBeHre CTPYKTYPBHI 110 ABYKEHUIO.

I1) MeTo/ibl HaX0XK/IeHUSI CTEPE0COOTBETCTBUS.

e) Tumnbl Kanubpauyy Kamep. O030p MeTOI0B Kanubparyu.
6. IIpumMeHeHNe TeXHUYEeCKOTO 3peHHUs1 B POOOTOTeXHHUKe

a) [1naHuvpoBaHve ABWKEHUM B YC/IOBUM Heorpeae1éHHOCTH.
0) 3azaua jToKaMM3aI|u pobora.

B) 3ajaua cOCTaB/IeHHUs KapThl

4. YueOHO-MeToANUYeCKOe ofecrieyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouxcst

CamocrosiTenibHasi paboTa 00ydvaroIuxcsi BK/IrOUaeT B Ce0si MOATOTOBKY K KOHTPOJIbHBIM BOMPOCAM U
3a/IlaHUSAM [IJIs1 TEKYILEro KOHTPOJS W TPOMEXKYTOUHOM aTTeCTalldd MO0 UTOraM OCBOEHMs JUCLIUM/TUHbBI
TIPUBE/IEHHBIM B I1. 5.

1. A.bossipuH, I1.[Ipyxkos, B.Epyxumos, H.3o0s01e1X, B.KycTrkoBa, I1./IsiceHkoB, 1.Meepos,
B.IMucaperckutii, A.ITonoBunkuH, A.CbicoeB. Akagemusi Intel: PazpaboTka My/IbTUMEeAMNHbBIX
TIPU/IOXKeHUH C Mcrnosb3oBaHreM 6ubmorek OpenCV u IPP.
(http://www.intuit.ru/studies/courses/10622/1106/info)

2. bubmoteka OpenCV [http://opencv.org].

3. @opcaiir [., IToxHc XK. "KommbroTepHoe 3peHre. CoBpeMeHHbIl ToaxoA". T1ep. ¢ aHri. M.:
N3paTensckuii gom "Bunbsamc”, 2004. — 928 c.



5. (DOH,Z[ OLI€EHOYHbLIX CpeaACTB /A TeEKYyLIero KOHTPOJ/JIA YCIIeBA€eMOCTH H HpOME)KyTO‘-IHOﬁ

aTTecTalyi Mo JUCIUILIMHE (MOY/II0)

5.1 TunoBble 3afiaHusA, He00X0JUMBbIe [JIsi OLEHKH pe3y/IbTaTOB 00y4YeHUsI MPU MPOBeJeHUH

TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB HX OLleHUBaHHUA:

5.1.1 TunoBble 3ajaHusa (oneHOYHOe cpeAcTBO - IlpakTHuyeckasa 3ajaua) /1A OLIEHKH

copmupoBaHHocTH Komnerennuu ITK-8:

1.

2.
3.
4.

Haxo)xaeHre HU3KOYPOBHEBBIX XapaKTePUCTHK N300pa’keHust: rpaIueHThl, pé0pa, YTI0Bble TOUKH.
OnrumanbHast OuHapur3arus n3obpaxkennii Mmetogom Oy (Otsu). Bekropu3sanus u pabora c
KoHTypamu. CermeHTaryst U300pakeHusl.

Petiennie 3aziaun aBTOMaTU4YeCKOTO OT/iesieHUs 00beKTa oT (oHa.

Pemienvie 3a7iaun MovcKa 0OBEKTOB C MIOMOIIBIO K/TFOUEBBIX TOUEK.

YurcneHHoe pellieHNe 33/1a4 KJIaCCU(HUKALIK TOUEK C MOMOILbI0 pa3/IMYHbIX MeT010B. CpaBHUTETBHBIM
aHa/TM3 MeTO/I0B: OJIVKAMIIIero cocesia, 1epPeBLEeB PellleHNi, MallluHbl OTTOPHBIX BEKTOPOB, HEHPOHHBIX
ceTell C pa3IMYHOMN apXUTEKTypoil. DKCIIepUMeHTUPOBaHKe C NapaMeTpaMy STUX METO/I0B.

KpuTepuu onjeHuBaHus (0LleHOUHOe CPeACTBO - IIpakTHYecKas 3ajava)

Ouenka Kpurepun orieHuBaHUsA

3aUTeHO He3HaUWTe/IbHbBIMKU HeJoUeTaMU. KOA " pe3yJjibTaThbl pa6OTbI peACTaBJ/IEHBI MPeroidBaTesito B

BrinosiHeHbI Bce WK 00/bIlIasg YacTh STAIIOB pelieHnd 3a4a4un Ui 3da/iada pelaeHa C

CPOK.

He

3a4TeHO

BbIrmosiHeHbI He BCe TabopaTopHble PabOThI UK BHITIOIHEHBI He B ITOJTHOM 00beMe (TIpe/iCTaB/IeHO
He TIO/THOE OTMCaHKe 3TaroB BHITIOJTHEHUS 3a/laHuH, Ko/l paboTaeT HEKOPPEKTHO, pe3y/bTaThl
paboTkI He TIPeZiCTaB/IeHbI TIPETIOAABATEeTI0).

5.1.2

TunoBble 3afanHus  (omeHouHoe cpeactBo - CoOecefoBaHue) [Jisi  OLEHKH

copmupoBanHocTu KomnereHyuu ITK-8:

1.
2.

MeTos! hopmupoBaHus u3obpaskeHuii. Kamepa O6ckypa. IlepcrieKTHBHAsK TTPOEKIIUS.
YcTpoiicTBo coBpeMeHHO# 111udpoBoi Kamepsl. [TonyueHue pactpa. OCHOBHbIE UCKayKeHUsI TIPU
dhopMHpOBaHUN W300paykeHMs.

. Bugs! iidpoBbIx n306paskeHUH.
. lHcTpy™MeHTBI 00paboTKM OMHApHBIX M300paykeHni. HaxokeHre CBsi3aHHBIX KOMITOHEHT.

Mopdonornueckue onepanyy. VIHBapraHTHbIe CBOMCTBA CBS3aHHBIX KOMITOHEHT.
Bekropu3arusi 6MHapHbIX n300pakeHu. AnroputM. [Ipumvenenusi. BuHapu3auus
n3obpakenust. AHamu3 ructorpammbl. Metog Oty (Otsu).

. ObpaboTKa 1 HU3KOYPOBHEBBIM aHA/IN3 MOJYTOHOBBLIX U300pakeHuit. JInHelHas puabTparus

n3obpaxxenust. CBeptka. [ToBeinenue uétkoctu. [Togcuér rpaguentoB. @uisTper Coberts.
Beigenenne rpanni o0bekToB. [etektop rpanul] Kanu. [Iponenypa Tpancdopmarym
paccrosinysi. HaxoskzieHre yTyioBbIX TOUeK Ha n300pakeHnH. [I0HATHE THCTOrPaMMBbI 1
yJlyullieHre KOHTPaCTHOCTU. BrIpaBHUBaHME KOHTPACTHOCTH /IByX M300pakeHnH.
OKBa/M3aLys FTUCTOrPpaMMBI.



6. MYJIBTI/ICHEKTpaJIBHbIe I/I306pa)KEHI/IH. BI/I,[[LI LBETOBLIX ITIPOCTPAHCTB. MeTOAbI yayuuieHus
[BETHBIX I/I306PE])K€HHﬁ. METO,E[BI CerMeHTalyu IIBETHBIX I/I306PE])K€HHI>1.

Kputepuu onenuBanus (oneHouHoe cpeacTBo - CobecefoBaHue)

Ouenka Kpurepun onieHuBaHus

3auTeHo CrymeHT Jan pa3BepHYThIN OTBET Ha BCe BOMPOCHI 0€3 CYIeCTBEHHBIX OIITHUOOK.

He 3auTeHo [Ipu OTBeTe CTyJeHT JomycKaeT rpyOble OIMOKY B OCHOBHOM MaTepHare.

5.2. OnucaHue MIKaJI OIeHUBAaHUA Pe3y/IbTaToB 00yueHHs 10 JUCIUIIMHE ITPH MPOMe)XyTOUYHOMH
arTecTanuu

IMIkana OIl€HMBAaHUA C(l)OPMI/IPOBaHHOCTI/I KOMHETEHI[I/Iﬁ

YpoBen
b
chopmu Hey/I0BJ/IETBOP | Y/AOBJ/IETBO OouYeHb
J10X0 XO0pOoI1110 OT/IUYHO NMPeBOCX0/{HO
PpoBaHH HUTe/IbHO puTeIbHO XO0po1I0
ocTH
KoMIeT
eHIUH
(uHpUK
aropa
AOCTHIK He 3a4YTeHO0 3auTeHOo
eHHUs
KOMIIeT
eHIHii)
YpoBeHb
OtcyTcTBUE YpoBeHb poBet
o . 3HaHUM B
3HaHUU MuHrManeH | 3HaHUM B oGBeme YpoBeHb
TeopeTUYeCKoro o] obbeme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. . JIOIyCTUMBI | COOTBETCTBY obbeme, o
3HAHWUN HIDKe - oLIeM 3HaHWH B
HeB03MO>KHOCTb 1l ypoBeHb 1o11eM COOTBETCTB
MHUHUMAJTbHBIX - rporpaMmme obneme,
3HaHWS | OL|EHUTb IOJHOTY N 3HaHUM. rporpamMme yIoLLeM
o TpeboBaHUH. MO/rOTOBKU TNIpeBbILIAOLe
3HaHUU [HormyiieHo MOJTOTOBKHU rporpaMme
Nmenu mecto . Jony1eHo M MporpamMmy
BC/Ie[ICTBHE MHOTO . JonyieHo MO/JITOTOBK
rpy6bie oIMOKH HEeCKOJIbKO MO/ITOTOBKHU.
OTKasa HerpyobIx HECKOJIbKO u. Ommbok
Hecyl1lecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa OInb0oK
oumbok
IIpogemoHc
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHCc | Bce
[IpogemoHC | TpUpOBaHbI
TPUPOBaHbl | OCHOBHbIE
TPUPOBaHbI | BCe
BCE YMEeHUSL. IIpozemMoHCTp
OCHOBHBIe OCHOBHBI®
OTcyTcTBHE OCHOBHBIE PernieHbl HpOBaHbI BCe
ITpu perennn YMeHHUS. yMeHusl.
MUHUMaJbHBIX yMeHusl. BCe OCHOBHBI®
o CTaH/IapTHBIX PerreHs! Peruens! Bce
YMeHH. PettieHnl Bce | OCHOBHBIE yYMeHHUs..
3a7iau He TUIIOBbIE OCHOBHBIE
HeBo3moxHOCTB OCHOBHEBIE 3a7,auu C Perens! Bce
MIPOZIEMOHCTPUD | 3a/jauu C 3a7lauu C
OLIeHUTh Ha/IMuue 3afaul. OT[ieJIbHBIM | OCHOBHbBIE
YmeHus N OBaHbI HerpyObIMU | Herpy6bIMU
yMeHHUH BebinonHeHs! | 1 3ajaun.
OCHOBHbIE olIMOKaMH. | OLIMOKaMMU.
BC/Ie[ICTBHE BCe 33/laHMsl | HecyllecTB | BbinoiHeHbl
ymeHus. imeu | BeinonHeHs! | BeinosHeHb!
OTKasa B [I0JTHOM €HHbIMU BCe 3a/laHusl, B
MeCTo rpy0Obie BCE BCe 33/laHUs
obyuatorerocs ot obbeme, HO | HeJjoueTaM | TMOJHOM
OIINOKM 3a/laHus, HO | B I1OJIHOM
oTBeTa HEKOTOpbIe U, obneMe Ge3
He B obbeme, HO
o BLITIOJTHEH He/IoueToB
[10JTHOM HEKOTOpble
HefloueTaMu | bl BCe
obbeme c
3a/jaHus B
HefloueTaMu
10JTHOM
obbeme
HaBbiku | OtcyTcTBHE [Ipu peleHun Nwmeetcsa IIpogemonc | IIpogemonc | IIpogemonc | IlposemoHcTp
6a30BbIX CTaHJAPTHBIX MUHMMa/ibH | TPUPOBaHBI | TPUPOBaHbl | TPUPOBaHBI | MUPOBaH
HaBbIKOB. 3aau He bIi Habop 6a3oBbie 6a3oBbie HaBbIKH TBOPYECKUH




HaBbIKOB
HeB03MOKHOCTB HaBBIKY TIPA npu
JUist HaBBIKY TIPH
OLIEHWTDb Ha/lMuKe | TIPOZIEMOHCTPHP pelLIeHnH perIeHn’
perIeHyst peleHnn TIOAXOZA, K
HaBBLIKOB oBaHb! 6a30BbIe CTaH/|apTHBI HecTaHfapT
CTaH/IapTHEI CTaH/[apTHBI pelLIeHNIo
BCJ/Ie/ICTBUE HaBbIKU. VIMenn X 3afiau C HBIX 3aJjau
X 33724 C X 3aau 6e3 HeCTaHZJApTHbI
OTKasa MecTo rpy0Obie HEKOTOpbIM Oe3
HEKOTOPBIM omboK 1 X 3a71au
obyuarorierocsi OT | OMIKUOKK u OLIMOOK U
u HeJl04eToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJj0ueTaMu
IITkana oneHMBaHUA [IPU IPOMEXYTOUHOM aTTeCTaliiu
OueHka YpoBeHb NOJr0OTOBKH
TPEeBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIVIMHA, CHOPMUPOBAHBI Ha YDOBHE He HIDKE «IIPEBOCXOJHO», IPOJEeMOHCTPHPOBAaHBI
3HaHUS, YMeHWs, BJafieHWss I10 COOTBETCTBYIOLMM KOMIIETEHL[SSM Ha YPOBHE BBIIIe
Tpe/lyCMOTPEeHHOT0 IPOrpamMmMoi
OT/INYHO Bce komrmeTeHIMM (YacTH KOMIlETeHIMH), Ha (OpPMUpOBaHME KOTOPbIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIYHO».
3auTeHo OuYeHb X0pOLI0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OPMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUIMHA, cOPMUPOBAHBI HAa YPOBHE He HIDKe «0UeHb XOPOLIO»
XOpOI1110 Bce kommeTeHIMM (YacTH KOMIIETeHIMH), Ha (OpMUpOBaHME KOTODLIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XODPOLIO».
yaoBjeTBopuTenb | Bce komreTeHIMM (YacTd KOMIIETeHIMM), Ha (OpMUpOBaHMEe KOTODLIX HarlpaBjeHa
HO JUCLIIUIAHA, C)OPMHUPOBaHLI HA YPOBHE He HIDKE «Y/IOBI€TBOPUTEIBHO», TP 3TOM XOTS OBI
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/IOBJIETBOPUTENIBHO»
Hey/oB/eTBopuTe | X0Ts Obl 0Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IE€TBOPUTEJIBHOY.
JIBHO
He 3a4YTeHO
TIOXO XoTs1 6bI 0ZJHA KOMIIETeHLUs1 CHOPMUPOBAHA HA YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3alaHUsi WM HWHbIe MaTepHa/bl, He00XoJAWUMBbIe /A OLIEHKHU
pe3y/ibTaToB 00yYyeHHsi Ha MNPOMEKYTOYHOH aTTeCcTalMM C YKa3aHHeM KpHUTEPHUEB HX
OL|eHVBAHMA:

5.3.1 TunoBbie 3apaHusa (oIeHOUYHOe CpeAcTBO - KOHTpo/sibHbIE BOMPOCHI) A/ OLIEHKH
copmupoBanHocTu KomnereHmu [1K-8

1. Mertopb! popmupoBanust uzobpaxenuii. Kamepa O6ckypa. IlepcrieKTUBHast TIPOEKIIUS.

2. YcTpoiicTBo coBpeMeHHOM LiMdpoBoi kKamepkl. [TosmyueHue pactpa. OCHOBHbIE UCKaXKeHUs

ripy GOPMHUPOBAHUM N300paKEHHUS.
3. Buzb! [udpoBbIX M300pa’keHUH.

4. WHcTpymeHTh 00paboTKy OrHapHBIX U300pakeHn. Haxox/jeHre CBsi3aHHBIX KOMITOHEHT.

Mopdonoruueckue onepaiuu. IHBapuaHTHbIe CBOMCTBA CBsI3aHHBIX KOMITIOHEHT. BekTopusarjusi



6uHapHbIX U300paxkeHuit. Anroputm. [IpumeHeHust. BuHapu3saius nu3obpakeHusi. AHaIN3

rucrorpammel. Metog Otty (Otsu).

5. O6paboTka ¥ HU3KOYPOBHEBBIM aHa/IM3 MOTyTOHOBBIX N300pakeHHi. JInHelHass huibTpauys
n3obpakenust. CBepTka. [ToBbiieHue uétkocTH. [TogcuéT rpaguentoB. @unbTpel Cobens. Boigenenve
rpanui] 00bekToB. [detekTop rpanul] Kanu. [Ipoiieaypa TpancdopMaliyu pacctostHust. HaxoxaeHue
YTJIOBBIX TOUEK Ha u300paxeHUU. [ToOHATHE THCTOrPaMMBI U y/TyullleHHe KOHTPAaCTHOCTH.

BrIpaBHMBaHKE KOHTPACTHOCTH /IBYX M300pa’keHUH. DKBaIM3aLMs TUCTOTPaMMBI.

6. MyanI/ICHeKTpaJIbHLIe I/I306pa)KeHI/IH. BI/I,E[LI [BETOBLIX ITIPOCTPAHCTB. METO,E[LI yayuimeHus

[IBETHBIX H306pa)KEHHﬁ. MeTOABI CerMeHTaluy IIBETHBIX H306pa)KEHHﬁ.

7. ITocTaHOBKM 3a/iau BUI€eOHAOTIOZIEHHSI.

8. MeTo/pb! eTeKTUpOBaHUe U OL|eHKU JBKEeHUS.

9. OO6yuenue mozienu oHa. Beruntanue doHa.

10. Yuc/ieHHbIN MeTO/] TIOMCKA ONTUMATIbHOTO ONTUUECKOTr0 MOTOKa.

11. CrnexxeHre 3a 00€KTOM C TTOMOII[bI0 anroputMa Meanshift.

12. I[TpenckasaHue ABWKEHUS C TIOMOLLbIO (puibTpa KanMaHa.

13. IMowuck 111a6/10Ha C TIOMOII[BIO PEIIeHus IBOMCTBEHHON 3a/laul HaXOXK/I€HUS K/IUKU

(MakcHMasIbHOTO TOoTHOTO rpada).
14. HaxoykeHre KTroueBbIX TOUeK u300paxeHust Metonom SIFT.

15.  Vcrnonb3oBaHMe K/TOUYEBLIX TOUEK M300paskeHust /171l TIpeicKa3aHus MoJI0KeHUs] 00beKTa.
Knacrepusanysi B MpOCTPaHCTBe TUTIOTe3 [/ HAXOXK/eHNsI Hanbosiee BEPOSITHOTO TIOJIO>KEHUST

ob6wekTa. O6061EHHOE TTpeoOpa3oBaHre Xada.

16. OcHOBHBIe TIOHATHS paciio3HaBaHust 06pa30B. O611iast Mozieb Kiaccudukaiuu. ObyueHue c

yuutesieM 1 0e3. Ba3oBble 371eMeHThbI CTATUCTHUKMU.

17. [MoaroroBka gaHHBIX. MeTo/bl pUbTpaliii. MeTog, r1iaBHbIX KOMITIOHEHT. MeTo/,

KaHOHHNYECKHX ITepEMEHHBIX.

18. 00630p knaccuduraTopor. K-6mkainmx coceneit. baiiecoBckuii Kiaccudbukarop. MarivHa

OITOPHBIX BeKTOPOB. [lepeBbs peleHuii. HelipoHHbIe ceTu.

19. OOGyuenue 6e3 yunrtess. MeTo/ibl K/lacTepu3ariyu AaHHbIX. K-cpegHux. ArioMepaTuBHast

Knacrepusarusa. EM —anropurm.



20. [JeTekTrpoBaHue /via C MOMOLLbIO KaCKaZHOTO K/IaCCU(UKAaTOpa Ha OCHOBE MPU3HAKOB
Xaapa. Metog Adaboost. TTpr3naku Xaapa. VIHTerpanbHble H300pakeHus. [10CUET MPU3HAKOB

Xaapa ¢ MOMOIL[bI0 UHTerpasbHbIX N300paKeHHH.

21. Merto/pbl pacrio3HaBaHus JUL. AKTUBHbBIe MOZe/u. ['eoMeTpruyeckoe CpaBHeHue.

ITosnemeHTHOE CpaBHeEHHE. METO,E[ [JIaBHBIX KOMIOHEeHT. MIcro/ib30BaHMe ONTUUECKOr0 MOTOKA.

22. CpaBHeHHe U300pakeHusI C TIOMOIIIBIO [[BETOBLIX XapaKTePUCTHK M300pakeH s, TeKCTYPHBIX

XapaKTepUCTUK N300pa)KeH!s], TPaJIeHTHBIX XapaKTepUCTHUKHN N300paXkeHus!.

23. Paccrosinue Xaycgopda. 'nctorpammel. KopenorpamMmmMbl. MeTo/ibl CpaBHEHUSI U3 CTaHjapTa
MPEG-7.
24. 3a/jaya OLleHKU MO/Jie/Td ABWKYILerocs uenoBeka. CToxacThyeckue MeToZibl ONTHMH3aLin

Moziend. MeTo/, puibTpaLi YacTuL].
25.  Tumel kanubpauyu Kamep. Mogieniu KaMepsl. BHyTpeHHMe 1 BHeIITHYe ITapaMeTpbl KaMephbl.

26. Crepeo3peHue. JIUMO/spHas reoMeTpysi. BripaBHMBaHKe U300pakeHH cTepeornaphl.

Wcrnonb30BaHre CTPYKTYpPHOTO CBeTa.

27. MeTo/ bl HaX0X/IeHUs1 CTepeoCo0TBeTCTBUA. MeTo/, CKoJib3sllero okHa. Vcnosib3oBaHue

AWUHaMHUUYECKOro IIporpaMMHUpPOBdHMA.

28. Pob6oTorexHuKka. [11aHupoBaHMe ABWKEHHI B YCJIOBUM HEeOTpeje/IEHHOCTH. 3a/jaua

nokanmm3anyy poboTa. 3aziaua cocTaByieHUst KapThl.

Kputepuu oneHuBanus (o1jeHOYHOe cpe/cTBO - KOHTPo/IbHBIE BONPOCHI)

OneHka Kputepun orjeHMBaHNA

3aUTeHO CTy,Z[EHT OTBEeTHJI Ha 6OJ'II)I_LIYI-O YaCThb BOIIPOCOB BO3MO>XHO C HE3HAUWTE/IbHBIMHU HEAOUETaAMMU.

I[Tpu oTBeTe CTYJeHT JOMyCKaeT rpyOble OLIMOKM B OCHOBHOM MaTepHase v PelieHu!
CTaHZAPTHBIX 33/au.

He 3a4TeHO

6. YueOHO-MeTOUUECKOEe H HH(OpMaIMOHHOE o0ecrieyeHHe JUCIUILTHHBI (MO/1y/151)

OcHOBHasi TuTeparypa:

1. Pa3paboTKa My/IbTUMEIUHHBIX TTPUIOXKEHUH C UCTIOb30BaHueM 6ubmmorek OpenCV u IPP / BoBbIpuH
A.B., Ipyxkos I1.H., Epyxumos B.JI., 3osnoteix H.FO., Kyctukosa B./., JIeicenkos 1./1., Meepos U.b.,
[Mucapesckuii B.H., [TonoBunkuH A.H., CeicoeB A.B. - Mocksa : UHTYUT, 2016.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=663128&idb=0.



[ononmHuTebHAs TUTEpaTypa:

1. BBefieHUe B eCTeCTBEHHO-UHTYHUTHBHOE B3auMOZielCcTBHe ¢ KomIbioTepoM / FOdpsikoBa O.A.,
bepe3zosckas FO.B., Hekpacosa B.A., HocoB K.A. - Mocksa : UHTYWUT, 2016.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=662915&idb=0.

2. [lTarupo JIunga. KommbioTepHoe 3penre = Computer Vision : yue6. nmocobue /st CTYyIeHTOB BY30B,
obyuaroluxcs 1o crenpaabHocTy "TIpuKkiagHas nHdopMartrka (B obactsx)" / mep. ¢ aHrm. A. A.
Borycnaeckoro ; oz pea. C. M. Cokonosa. - M. : Bunom. Jlaboparopus 3Hanuid, 2006. - 752 c., 8 c. . -
(Tyurmmtii 3apy6exHbiii yue6HuK). - ISBN 0-13-030796-3 (anry.) : 369.60., 1 3K3.

[TporpammHoOe obecrieueHrie U VIHTepHET-peCcypChl (B COOTBETCTBUU C COJIePXKaHUEM AVCIUTUIAHBI):

Vcnonb3yeTcsi TOJIBKO OTKPBITOE MPOorpaMMHOe o0ecrieueHre, yCTaHOB/IEHHOe Ha MepCOHaTbHbIX
KOMIIbIOTepax 00yYaroIuXCsi:

1. MS Windows 8|10, ycTaHoB/IeHHasi Ha TepCOHATLHOM KOMITBIOTEpPe 00yUaroIierocs

2. MS Visual Studio Express 2015 unu MS Visual Studio Express 2015 gt Web
(https://www.microsoft.com/ru-ru/SoftMicrosoft/vs2015Web.aspx) — 6ecriiatHass Bepcus (Ha
TepCOHaTbHOM KOMITbIOTepe 00yYaroIerocs).

3. bubmoreka OpenCV [http://opencv.org]. Jlutien3uss BSD.

7. MaTepHua/IbHO-TeXHHYeCKoe ofecreyeHUe JUCHUILIMHBI (MOY /1)

YueOHble ayIUTOPUM [ijisi TIPOBeJIeHWs yueOHBbIX 3aHSITHM, TpeJyCMOTPEeHHBIX 00pa30oBaTe/bHOU
MPOrpaMMOM, OCHaIlleHbl MY/JIbTUMEJUNHBIM 000py/JoBaHUEeM (TPOEKTOp, 3KpaH), TeXHUUeCKUMHU
cpefcTBaMu 00yYeHHs, KOMITbFOTEpaMH.

[TomerrieHust 11 CAaMOCTOSITENTBHON pabOThl 0OYYArOIIUXCS OCHAIeHbI KOMIBIOTEPHON TEXHUKOHN C
BO3MOKHOCTBIO TOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/€KTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpejly.

[Tporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
nogrotoBku/crieanbHocT  02.04.02 - ®yHAaMeHTasnbHash WHPOpPMaTMKa U HWHGOpPMaLMOHHbIE
TeXHOJIOTUH.

Agstop(b1): MeepoB Nocud boprcoBuy, KaHAUIAaT TEXHUYECKUX HayK, [IOLIEHT.
3aBeaytomuii kadeapoii: MeepoB NMocud Boprcouu, KaHAWAAT TeXHUUECKUX HayK.

I[Tporpamma ofobpeHa Ha 3ace[jlaHUM MeToANYecKoi Komuccuu oT 02.12.2024, mporokos Ne 5.
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