degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop BhICIIEH HIKOJIBI
NPOrpaMMHOI HHKCHePHHU

A.B. MaJieeB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: Amnanu3 u300pakeHuil u BUIE0
10 HANPABJICHHUIO: [IporpammHas HHKEHEpUs
npo¢uib NOArOTOBKHU: Pa3paboTka nporpaMMHO-UH(POPMAMOHHBIX CUCTEM

BbICIIIAs! LLIKOJIA IPOTPaMMHOM HHXEHEpUU
BBICIIAS IKOJIA ITporpaMMHOM nHx)eHepuu MPTU - Annexc

Kypc: 3
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 5 (oceHHuil) - JuddepenuupoBannslii 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 48 yac.

Bcero gacos: 108, Bcero 3au. en.: 3

[Iporpammy cocraBui: A.B. Co3blkuH, KaHJI. TEXH. HayK, mpodeccop

[Iporpamma obcyxieHa Ha 3aceflaHu BBICIIEH MIKOJBI TporpaMMHoil naxenepun MOTU - Anpekc 28.03.2023



AHHOTANMA

Kypc mo3HakoMuT ciymareieii ¢ OCHOBHBIMH METOJIAaMH aHallu3a HW300pakeHW U BUjaeo. bymayt
paccMarpuBaThCs pa3IMYHbIC MPAKTUYECKUE 33/1a9u: CeTMEHTAIMs n300pakeHuid, 0OHapyKeHHEe TyOIHKaTOB,
MOMCK TI0 TIOA00MI0, OOHAPY)KEHUE TEKCTa, paclo3HaBaHWe OOBEKTOB, KJIacCUpHUKAIMA U JIpyrue. B pamkax
Kypca y CTYISHTOB OylZeT BO3MOXKHOCTH y3HaThb W ONpoOOBaTh Ha IPAKTUKE KIACCUYECKUE alTOPHTMBI;
MPOYECTh MHOXKECTBO HAyYHBIX CTAaThEH; CaMOCTOSATEIBHO PEaIN30BaTh aJTOPUTMBI, ONMCAHHBIC B CTAaThSX;
MOCTaBUTh Psi/I OKCIEPHUMEHTOB; NPEIIOKUTh H PEaln30BaTh CBOM COOCTBEHHBIC HACU M0 PEIICHHIO
MPaKTHYECKUX 3a/1au.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- O3HAKOMJICHHUEC CTYACHTOB C OCHOBHBIMU METOAAMH H AJTOPUTMAMU KOMIIBIOTCPHOI'O 3pCHUSA, T.C.
HN3BJICUCHUA HH(bOpMaHHH n3 I/I306pa)KeHI/II\/’I 1 BUICO.

33)13‘11/[ JAUCHUIIINHBI
- HOJIYy4YCHHUC CTYACHTAMU 0a30BEIX 3HAHUI B 00JACTH aHAIU3a OTACIBbHBIX H306pa)KeHPII>i;

- MpuOOpeTeHNnEe NPAKTUUYECKUX HABBIKOB B 0OJacTH 00pabOTKM M300paskeHHH (IIyMONOAABICHHE,
TOHAJIBHYIO KOPPEKIINIO, BbIIETIEHUE KPaéB);

- OBPUCTUYECKHUX METOJOB aHaJIM3a (CErMEHTAalUs U aHAJIN3 CErMEHTOB);

- KJTacCU(UKAIUU N300pakeHU (OCHOBHBIE IPU3HAKH );

- TIOMCKa M300pakeHUH 10 COAEPIKaHMIO (CXKATHE AECKPUIITOPOB, NPUOIMKEHHBIE METOIbI CPABHEHHS
JECKPHUIITOPOB);

- pacrio3HaBaHHA JHI, HelpocereBbix monenu (deep learning) /uis pemieHus] BceX IMEPEdHCIICHHBIX
3ajad.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOUpaeT
KPUTHUYECKUHN aHaJN3 ¥ CUHTe3 HHpopManuy, |uHPOpMALNIO, HEOOXOOUMYIO AJISl PELICHHUs! MOCTaBICHHON
MPUMEHATh CUCTEMHBIH MOAXOJ U PELIeHUsT  |3a1a4n

MOCTAaBJICHHBIX 3a7a4

VYK-2.1 ®opmynupyeT COBOKYHHOCTh B3aWMOCBSI3aHHBIX
3aJa4 B paMKax I[IOCTaBJIEHHOW  1enu  paboThl,
o0ecreynBaroInX ee JIOCTH)KEHHE. Ompenenser
OXKUJaeMbl€ Pe3yJIbTaThl PEIICHUS TOCTABIEHHBIX 3a7a4

YK-2 CriocoGen onpenensite Kpyr 3a1a4d B
paMKax MOCTaBJICHHOM LENN U BBIOMPATh
OIITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIIUX PABOBBIX HOPM, HMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUIN

VYK-2.2 IIpoektupyer peuieHHE KOHKPETHOW 3ajadu
MpOEeKTa, BBHIOMpas ONTHUMAJBHBIH CHOCOO ee pelIeHHs,
UCXOZsl U3 NEHCTBYIOIUX MPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

OIIK-5 CniocoOeH HHCTAITPOBATh OIIK-5.1 Brnageet Ha MpakTHUKE METOMOJIOTHEH COCTABICHUS
MPOrpaMMHOE ¥ anmaparHoe ooecredeHue Uisi |HayYHO-TEXHUIECKUX OTYETOB (ITPOEKTOB)
MH()OPMAIMOHHBIX ¥ aBTOMATU3UPOBAHHBIX
CHCTEM

OIIK-6 Criocob6en pa3pabareiBath anroputmel v |{OI1K-6.4  MMeeT  HaBBIKM  NPOTPaMMHUPOBaHUS |
MPOrpaMMBbl, IPUTOAHBIE IS TPAKTUYECKOTO  |TECTUPOBAHUS MPOTPAMMHBIX IPOIYKTOB

UCTIONIb30BaHMs, IPUMEHATh OCHOBBI
WH(POPMATUKHU U IPOrPAMMHUPOBAHUS K
MPOEKTHPOBAHUIO, KOHCTPYHPOBAHUIO U
TECTUPOBAHMIO IPOIPAMMHBIX ITPOAYKTOB

OIIK-7.1 OOGnajnaer HaBbIKAMHM CO3JaHUS M BBINOIHEHUS
OIIK-7 Crioco6GeH NpUMEHATH B IPAKTHYECKOM |TECTOBBIX ~ CLEHAPHUEB  [UIS  BHIABICHUS  OIIMOOK B

JE€ATEIILHOCTU OCHOBHBIC KOHIICTIIINH, [IporpaMMHOM obecnedeHnn
TIPUHITUIIBL, TEOPUH U (DAKTHI, CBSI3aHHBIC C OIIK-7.3 VYmeer BBIBIATH Y3KHE MeCTa B TMPOIECCE
nH(POPMATUKON pa3paboTKu W MpeJyiaraTh METObl U HHCTPYMEHTBI JJIsl €T0

OIITUMH3AIIHN




IMK-2 Cnocoben popmanuzoBars u
AJITOPUTMHU3UPOBATH MTOCTABJICHHYIO 3a/1a9y

[MK-2.1 CnocobeHn ¢opmann3oBaTh W alTOPUTMU3HPOBATH
MOCTABIICHHYIO 3329y

[1IK-2.2 Bnaneer meronamu ¥ npuemMamu (GopMaan3aluy U
ITOpUTMU3ALUY 3a/1a4

[MK-3 CriocoGeH mpoeKTUpoBarh,
pa3pabaTbIBaTh, MHTEIPHUPOBATh, IIPOBEPSATH HA
paboTocrocoOHOCTh MPOrpaMMHOE
o0ecrnieyeHue

[IK-3.2 YMeeT BBIOMpaTh S3BIKK MPOTPAMMHUPOBAHUS IS
HaIMCaHUsl MPOTPAMMHOIO KOJa C Y4YETOM TEXHHYECKOrO
3a7laHus

IIK-3.3 ¥YMeer mznarate OCHOBHBIE IIPHHIIMIBI TOCTPOEHUS
Y BUJIbl ApPXUTEKTYPbI IPOIPAMMHOTO 00€CTICUeHHS, METObI
U CpelCcTBa MPOEKTUPOBAHUS MPOTPAMMHOTO OOECTIeUeHus,
METOJIONIOTHU Pa3pabOTKH TPOTPAMMHOTO O0eCTeYeHUs: U
TEXHOJIOTUH MPOrPaMMHUPOBAHUS

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaTh:

yMEThb

- OCHOBHBIE METO/Ibl M QJITOPUTMBI aHAJIN3a OTACIBHOTO N300pasKeHHUS;
- IpUMeEpHI 33/1a4 KOMITBIOTEPHOTO 3PEHUS, BOSHUKAIOIINE B PEabHOM MHPE;
- CYIIECTBYIOIINE SBPUCTHYECKHE METOIbI aHANIN3A, KJIaCCU(UKALNU U TIONCKA N300pakeHHH.

- [IOHATH MMOCTABJICHHYIO 3a/1a1y; UCII0JIb30BaTh CBOM 3HAHUA IJIS1 UCCIICIOBAHUSA 1/1306pa>1<eH1/1ﬁ;
- CaMOCTOATCJIbBHO HAXOAUTDh AJITOPUTMBI pCHICHUS 3a/1a4, B TOM YUCJIC U HCCTAHAAPTHBIX, U IIPOBOAUTH

WX aHaJIu3;

- CAMOCTOSITENIbHO BUJIETh CJICICTBUS OTYUYEHHBIX PE3YJIbTATOB.
BJIAJIETh:

- HaBBIKAMH OCBOEHUS OOJBIIOr0 00beMa HHGOPMAIIUY U PEIICHUS 3214 (B TOM YHCJIE, CIIOKHBIX ),
- HaBBIKAMH CaMOCTOSITEIEHON paOOThI M OCBOCHUS HOBBIX JUCIHMIUINH;
- KYJIBTYPOii IOCTaHOBKH, aHAJIN3a U PEIICHUS PAKTUYECKUX 3a]1a4 KOMIIBFOTEPHOTO 3PEHHSI.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

Tema (pazmern) TUCITUTUTHHEL

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

CamocT.

Jlexnun
H pabora

Cemunapsl | JlaGopat. paOoTsl

Beenenwue. Lludposoe nzodpakenwue.

4

OcHoBBI 00pabOTKH M300paXKEeHUH, YacTh
1.

)
)
N

OcHoBbI 00pabOTKK U300paXEHUH, YacTh
2.

Comnocrasienne u300paxeHnH.

Kareropuzanust n300pakeHHiA.

Brienenne 00beKTOB Ha N300PaKCHUH.

[Mouck n300pakeHuit Mo CoEPIKAHUIO.

HNuTtepHeT-3peHue.

AHanus n1uia 4eaoBeka.

=[Ol |Nn|B~| W

Onruyeckuii MOTOK U BeIYNTaHUE (POHA.

N[NNI N

ConpoBoxkJieHHE 00BEKTOB
pacrio3HaBaHHEe COOBITHH B BUIECO.

"
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KomnrerorepHoe B

BPEMEHH.

3pCHUC pcajibHOM




Hroro wacos 30 30 48
[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 108 uvac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 5 (Ocennwii)

1. Beeaenue. [ludpoBoe n3odpaxenue.

3ajaur KOMITBPIOTEPHOTO 3PEHHSI M CBSI3b C HCKYCCTBEHHBIM MHTEJUIEKTOM. TpYyIHOCTH aHaimm3a
M300paXeHUI W BU3yalbHBIE TMOACKAa3kW. VICTOpUS KOMIBIOTEpHOTO 3peHms. [locTaHOBKH
MPaKTUYECKUX 3a/lad, MPUMEpPhl COBPEMEHHBIX CHUCTEM W QJITOPUTMOB KOMIIBIOTEPHOTO 3pEHUSI.
YcrpoiicTBO onTHueckoil cucteMbl uenoBeka. l[BeroBeie momenun RGB, CMYK, HSV, YIV.
[Monyuenne BETHBIX TUPPOBBIX H300pAKESHUT.

2. OcHOBBI 00pabOTKHN H300pakeHuit, 4acTh 1.

[Monsatne m 3amaun oOpaboTku M300pakeHWi. JIMHelHas W HeJIWHEWHas KOPPEKIUH SIPKOCTH U
nBeronepenadn. JInneliHas u HelnMHeiHas (uibTpanus nzo0paxenus. Buasl nryma. Ounstp raycca,
MEIMaHHBIH (UIBTP, TMOBBIIIEHHE PE3KOCTH. BhIpaBHMBaHME OCBELICHHOCTH. BblneneHue Kpaes,
anroputM Canny.

3. OcHoBbI 00pabOTKH N300paKEHU, YaCTh 2.

YacrorHas ¢uusrpanms nzodpaxkenuit. DCT-paznoxenue. Teopema o cBéprke. Anroputm JPEG
cxkatust m3oOpakeHuil. [loporoBas cermenTtanust m3zoOpakeHuil. Mopdonoruueckas o0paboTKa
n3zobpaxxenuii. [lonstue TekcTypsl. Mcronb30BaHWE CETMEHTAIIMY JIJIsl aHAIM3a N300pasKeHHA.

4. ConocraBieHrE N300paXKCHUH.

[Tonsitne u 3amaun conocrasieHus n3o0paxennii. CornocraBiieHne H300paKeHUI Yepe3 HaJIOKEHUE,
nupamua n3oopaxenuii. CormocrasieHre O TOYSYHBIM 0COOCHHOCTSIM. J{eTekTopsl yriioB Xappuca,
LOG, DOG, Harris-Laplacian. Jleckpuntop Ha ocHOBe TrucTorpamMmbl rpamueHToB (SIFT).
PanoMu3upoBaHHbIe aNTOPUTMBI Uil poOacTHOM omeHKkH mapamerpoB, cxema RANSAC u cxema
Xada (Hough transform).

5. Kareropuzanus nu3o0pakeHHi.

PacriozHaBanme wu300pakeHWid dYenoBekoM. (CXema pacro3HaBaHUST Ha OCHOBE IIPH3HAKOB
nzobpaxxenus. Merog "memka cioB" (bag of features), mocrpoeHue cioBaps BU3yaJbHBIX CIIOB,
UpaMHIBL.

6. Beinenenre 00beKTOB Ha N300paXKCHHUH.

3amaua BbIeTeHHs (IIOMCKAa M JIOKanM3auuu) OOBEKTOB 3aJaHHOro kiacca. (CBeaeHue 3anauu
BBIJICNICHNS K 3aJa4e KaTeropu3allii, CXeMa CKOJb3SIIEro OKHa u e€ ocoOeHHOCTH. Brinenenue Ha
OCHOBE THUCTOrpaMMbl OpHEeHTUpoBaHHbIX TpaaueHToB (HOG-detector). Cxembl 00yudeHUs
KJaccu(PHUKaTOpOB, MPOOIEMBl M HAMOIHEHHE 00yJarouXx BHIOOPOK. AnroputM Viola-Jones, xackan
KiaccuukaTopoB U ero pa3putre. COBPEMEHHOE COCTOSIHUE aITOPUTMOB BbIACTICHUS OOBEKTOB.

7. lounck n3zo0pa>keHuii O COAEPIKAHUIO.




Buger 3amau uw mpoOneMbl moucka u3oOpaxeHuid. Ilomck momymyOnuKaToB, WHACKCUPOBAHHE
m3o0paxenuii, peckpuntop GIST. IlpuOmmkeHHBIE MeETONBI TOWCKA ONMXKaifiero cocena,
KBaHTOBaHUE, X3mupoBanue. [IpuOnmkeHHbIe METOIBI COMOCTABICHUS H300PaKEHUIO TI0 KIIFOYEBBIM
TOYKaM.

8. UHTepHeT-3peHue.

CocraBnenre OONBIIMX KOJUICKIMKA H300pakeHuil. Pacrmo3zHaBaHue H300paXCHUH C TTOMOIIBIO
OonpmMX KOJUIEKIMH u300paskeHwid.  [lomonHeHne H300paKeHUH, MOCTPOCHHE KOJUIAKEH 110
HaOpOCKaM IOJIb30BaTeIsl, OIPEICIIEHHE MECTA ChEMKH.

9. Ananus 1uia 4ejioBeKa.

PacnipocTpan€HHble STaNOHHBIE KOJUIEKIIMU HM300pakeHU, mpobieMa mpuBaTHOCTH. JleCKpHUITOPHI
i onucanus nuna venoseka - PCA, LBP, BIF u ux passurue. Onpenenenue moia u BO3pacra
YeloBeKa MO HM300paxeHuto Jmna. MaeHTudukanus denoBeka mo u3oOpaxkeHuto nuna. [lepeHoc
BBIPAXCHUS JIMLA.

10. OnTrdeckuit MOTOK ¥ BeIYUTaHKE (POHA.

[ToHsTHE ONTHUYECKOTO TOTOKA, BAYKHOCTH Ul paclio3HaBaHHs BHICO. [IIOTHBIE M pa3peKeHHbBIC
METO/bl OLIEHKH ONTHYECKOTo MoToka, MeTon Jlykaca-Kaname. DTasoHHBIE KOJIEKIMHM M OIIEHKA
KauecTBa ONTHYECKOr0 TMOTOKA. BprauraHwe QoHa I BBIACICHUS IBIKYIIMXCS OOBEKTOB.
[Tapamerpuyeckue 1 HemapaMeTPUIeCKUe METO/IbI MOAETMPOBaHUS (OHA.

11. ConpoBokJicHHE 0OBEKTOB M Paclio3HaBaHHUE COOBITUI B BHJIEO.

ConpoBoX/IeHHE OJHOTO M MHOXecTBa OOBEKTOB. MeTo/Ibl Ha OCHOBE NIA0JIOHOB, "cTas TOYEK',
CABUT CpeIHEro, KOMOWHHpPOBAaHHBIE MeETONbI, oOydeHne Ha Jery. OO0o0meHue 3amadu
KaTeropu3ali HW300pa)KCHUsI Ha paclo3HABaHWE COOBITHA. OTallOHHBIC KOJJICKIUM IS
pacnio3HaBaHUsl COObITHII W wX ocoOeHHOCTH. IIpOCTpPaHCTBEHHO-BPEMEHHBIE OCOOCHHOCTH.
Hamnenusanue.

12. KommpioTepHOE 3peHue B peaibHOM BPEMEHHU.

TpeboBanus K cucTeMaM pealbHOTO BpeMeHH. PacmmpeHHas peaqbHOCTh W B3aMMOJICHCTBHE C
MOJIb30BaTeNIeM Kak mpuMepbl 3amad. ComocraBieHue mallIOHOB B pealbHOM BpeMeHH. lIpumepst
MPaKTUYECKUX CHCTEM. Pacrio3HaBaHHE MMO3BI YETIOBEKA YEPE3 MOMMUKCEIBHYIO CETMEHTALHIO.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOXYJII0)

KommsroTep 1 MynsTuMennitHoe 000pynoBanue (MPOEKTOp, 3BYKOBasi CUCTEMA, dKPaH).
6.IlepeyeHns pexoMeHyeMOii JTUTEPATYPbI

OcHoBHas 1uTeparypa

1. [TaTTepubl mpoexTupoBanus, [y4ued. mocodbue mis By3oB] / Op. @pumen, On. Opumen . —
Canxkr-IlerepOypr, [Tutep, 2017.— URL: https://ibooks.ru/bookshelf/354827/reading (nara
obpamenns: 26.11.2020). - [Tonneiii Texet (Pesxum nocryna : u3 cetn MOTU / YnaneHnusiit goctym)

2. Benenue B nporpaMMupoBaHue , DJEKTpoH. Bepcust ned. myonukauuu / U. FO. baxkenosa, B. A.
CyxomnuH. — Mocksa, UHTYUT, 2016

JomnonHurensHas aureparypa



Pexomennyemas iureparypa 1jis CaMOCTOSATEILHOTO U3YUECHMUS:

- [Tonos, C. (2010). Monenuposanue Mudopmanumonnoi Ctpykrypsl [lapamnensHoit O6padboTku
Uzobpaxennii. KomnbrorepHas Onruka, (2).

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

HE MIPEAYMCOTPEHO

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3ansaTHsX MCONb3yOTCA MYJIBTUMEIUUHBIE TEXHOJIOTUH, BKIIOYAS IEMOHCTPALIMIO TPE3CHTAIUH.
9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOXYJIs1)

CryneHT, M3y4yalOlM{ AWCUUIUIMHY, NOJDKEH C OJHOM CTOPOHBI, OBJAAETh OOIIMM IOHSITHUHHBIM
afrnaparoMm, a ¢ Apyroi, HayuuTbCs IPUMEHATh TEOPETHUECKHUE 3HAHUS HA IIPAKTHUKE.

B pesynbrare usydeHus AMCLUIUIMHBI CTYACHT JOJKEH 3HATh OCHOBHBIE OIPECICHMS, IOHATHS.
YeneniHoe ocBoeHNe Kypca TpeOyeT HanpsniKEHHOM CaMOCTOSTEIbHON paboThI CTy/IeHTA.
CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— mpopaboTky ydeOHOro marepuaia (yueOHOW M HAaydHOM JHUTEparype), MOATOTOBKY OTBETOB Ha
BOIIPOCHI, IPEIHA3HAYEHHBIX [UI CaMOCTOSTEIbHOIO M3Y4EHHUs, J0KA3aTeIbCTBO OTAEIbHBIX
YTBEp>KJICHUH, CBOWCTB;

— MOATOTOBKY K UG PEpEeHINPOBAHHOMY 3a4ETYy.

BaxHo 10o0uThCA MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPyOHCHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAYEeT OOpalaTrhCsi 3a KOHCYJIBTALUSMH K
JIEKTODY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: IIporpammuas nHXEHEpHs

Nnpo¢uJIb NOATOTOBKH: Pa3paboTka nporpaMMHO-MH(POPMALTUOHHBIX CHCTEM
BBICIIIas MIKOJa nMporpamMmmHon nHxkenepun MOTHU - SAnnexc
BBICIIIAsl IIKOJIA POTPaMMHON HHXEHEPUN

Kypc: 3

KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 5 (oceHHuil) - JluddepeHpoBannbiii 3a4eT

Pa3paborunk: A.B. Co3blkuH, KaHJI. TEXH. HayK, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

YK-2 CriocoGen onpenensiTe Kpyr 3a1a4d B
paMKax OCTaBJICHHOM LENH U BBIOMPATh
OIITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HUMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUI

VYK-2.1 ®opmynupyeT COBOKYHHOCTh B3aMMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJIEHHOW  1enu  paboThl,
o0ecreynBaroInX ee JIOCTH)KEHHE. Ormpenenser
OXKUJaeMbl€ Pe3yJIbTaThl PEIICHUS TOCTABIEHHBIX 3a7a4

VYK-2.2 TIIpoektupyer peuieHHE KOHKPETHOW 3ajadu
MpOEeKTa, BBHIOMpas ONTHUMAJbHBIH CHOCOO ee pelIeHHUs,
UCXOAsl U3 NEHCTBYIOIIUX MPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

OIIK-5 CriocobeH HHCTaIUPOBAaTh
HpOrpaMMHOE U amIaparHoe 00ecreueHue s
MH(OPMAIIMOHHBIX U aBTOMATH3MPOBAHHBIX
CHCTEM

OIIK-5.1 Brnageet Ha MpakTHUKE METOMOJIOTHEH COCTABICHUS
HAYYHO-TEXHUYECKHUX OTYETOB (IIPOCKTORB)

OIIK-6 CriocobeH pa3pabaTbiBaTh arOPUTMBI H
POrPaMMBbl, IPUTOJHBIE IS IIPAKTUIECKOTO
UCIIOJIb30BaHMS, IPUMEHSTh OCHOBBI
MH(OPMATUKHU U TIPOTPAMMHUPOBAHUS K
NPOEKTHPOBAHUIO, KOHCTPYUPOBAHHUIO U
TECTHPOBAHMIO TIPOTPAMMHBIX MPOITYKTOB

OIIK-6.4 Hmeer HaBBIKM  NPOTPAaMMHPOBAHHUA |
TECTUPOBAHUS IPOTPAMMHBIX IPOIYKTOB

OIIK-7 CriocobeH npuMeHSTh B IPAKTUYECKON
AeSATEeIbHOCTH OCHOBHBIC KOHIICIILIUH,
NPUHIIMIIBL, TEOPHU U (DAKTHI, CBSI3aHHBIE C
nH(POPMATUKON

OIIK-7.1 OOnamaerT HaBBIKAMH CO3JAHWSA W BBIIOJHEHUS
TECTOBBIX  CIICGHAPWEB IS  BBISBICHUS OIMMMUOOK B
MPOrpaMMHOM 00ecIieueHUH

OIIK-7.3 VYmeer BBIBIATH Y3KHE MeCTa B TMPOIECCE
pa3paboTKu W MpeJyiaraTh METOJbI U HHCTPYMEHTBI ISl €T0
ONTUMU3ALIUNA

[MK-2 Cnocoben popmanuzoBars u
AJITOPUTMHU3UPOBATH MTOCTABJICHHYIO 3a/1a9y

[MK-2.1 CnocobeHn ¢opmann3oBaTh W alTrOPUTMU3HPOBATH
MOCTABIICHHYIO 33129y

[1IK-2.2 Bnaneer Meronamu ¥ npuemMamu (GopMaan3aliy U
ITOpUTMU3ALUY 3a/1a4

[MK-3 CriocoGeH mpoeKTUpoBarh,
pa3pabaTbIBaTh, MHTEIPHUPOBATh, IIPOBEPSATH HA
paboTocrocoOHOCTH MPOrpaMMHOE
o0ecrnieyeHue

[MK-3.2 YmeeT BBIOMpaTh S3BIKK MPOTPAMMHUPOBAHUS IS
HaMCaHUsl MPOTPAMMHOIO KOJa C Y4YETOM TEXHHYECKOrO
3a7laHus

IIK-3.3 ¥YMeer uznarate OCHOBHBIE IIPHHIIMIBI TOCTPOEHUS
Y BUJIbl APXUTEKTYPbI IIPOIPAMMHOTO 00€CTICUeHHS, METObI
U CpelCcTBa MPOEKTUPOBAHUS MPOTPAMMHOTO OOECIIeUeHus,
METOJIONIOTHU  Pa3pabOTKU TPOTPAMMHOTO OOecTeYeHus: U
TEXHOJIOTUH MPOrPaMMHUPOBAHUS

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pPE3YIBbTATC NU3YUYCHUA JUCIIUITIIMHBL «AHanu3 H306pa)KeHPII71 U BUACO» 06y‘lalOH.[HI>iC9I JOJIKCH:

3HAThb:

- OCHOBHBIE METO/Ibl M QJITOPUTMBI aHAJIN3a OTACIBHOTO N300pasKeHHUS;
- IpUMeEpHI 33/1a4 KOMITBIOTEPHOTO 3PEHUS, BOSHUKAIOIINE B PEaJIbHOM MHPE;
- CYIIECTBYIOIINE SBPUCTHYECKHE METOIbI aHANIN3a, KJIAaCCU(UKALNU U TIONCKA N300pakKeHHH.

yMeThb:

- [IOHATH MMOCTABJICHHYIO 3a/1a1y; UCII0JIb30BaTh CBOM 3HAHUA [JIS1 UCCIICIOBAaHUSA I/I306pa)KGHI/II71;
- CaMOCTOATCJIbBHO HAXOAUTDh AJITOPUTMBI pCHICHUSA 3a/1a4, B TOM YUCJIC U HCCTAHAAPTHBIX, U IIPOBOAUTH

WX aHaJIu3;

- CaMOCTOATCIIBHO BUJICTH CIICACTBUS MOJYUCHHBIX PC3YJIbTATOB.

BJIaJd€Th:




- HaBBIKAMH OCBOCHMUS OOJIBIIIOr0 00heMa I/IH(I)OpMaL[I/II/I " PpCIICHUA 3aaa4 (B TOM YHCIIC, CJ'IO)KHLIX);
- HaBBIKAMH CaMOCTOSITEIIbHOM pa6OTLI N OCBOCHUS HOBBIX JUCIUIIINWH,
- Ky.]'[]:TypOﬁ IMOCTAaHOBKH, aHAJIN3a U PCHICHUS MMPAKTUYCCKHUX 3a/1a4 KOMIIbIOTCPHOI'O 3pCHUH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

HpI/IMepHBIﬁ MEpCUCHb BOIIPOCOB AJIsI KOHTPOJIBHOI'O TECTA:

1.ITocTaHOBKM MPaKTUYECKUX 3aJ]a4, IPUMEPbl COBPEMEHHBIX CUCTEM H AJTOPUTMOB KOMITBIOTEPHOTO
3peHusl.

2. JluneliHags W HeNMHEWHas KOPPEKIHH SPKOCTH M IBeTomnepenaud. JIuHeilHas W HenuHeiHas
¢unpTpanus u3obpaxenus. Buapl myma.

3. Auroputm JPEG cxarus n3o0pakeHui.

4. ComocraBiieHHE H300pakKCHUI depe3 HalloKeHue, mupamuaa uszoOpakeHuid. ComocTaBiecHHE MO
TOYEYHBIM OCOOEHHOCTSIM.

5. Pacno3HaBanue n3o0pakeHuit yenoBekoM. CxeMa pacro3HaBaHUsl HA OCHOBE MPU3HAKOB

6. AnroputM Viola-Jones, kackax KiaccU(pHUKaTOpoB M ero paszutue. CoOBpeMEHHOE COCTOSHHE
QJITOPUTMOB BBIJICIICHHUS OOBEKTOB.

7. Bunpl 3aga4 u ipo0iieMsl iorncka n3oopaxenuii. [louck momyay0nukaToB, HHICKCUPOBAHUE
8. Pacnio3znaBanue n300pakeHUN ¢ TIOMOIIBIO OOJIBITUX KOJUICKITUH N300pakeHUH.
9. MeckpunTopsl aj1s onucanus auua yenoseka - PCA, LBP, BIF u ux passutue.

10. Beruutanme ¢oHa ans BeIIETICHUS — JBIKYmUXcS oObekToB. Ilapamerpuyeckue u
HenapaMeTpUiIecKrue METOIbl MOJICITUPOBaHUs (OHA.

11. Metoxpl Ha ocHOBe MAOIOHOB, '"cTas TOYEK", CABUT CpEIHETO0, KOMOWHHUPOBAHHBIC METOJIBI,
oOydeHue Ha JIeTy.

Tak xe TeKYHII/Iﬁ KOHTPOJIb IO JUCHHUIIIINHC «Ananms H306pa)K€HI/1ﬁ U BHUACO» OCYIICCTBJIACTCA HaA
MPAKTUYCCKUX 3aHATHAX Ha OCHOBAHUU OLICHKHU 3a HOpT(bOJ'II/IO (OI_IeHKI/I 3a BBIIIOJITHCHHBIC SaI[aHI/IH).

ITo pe3ynbTaram 3amMThl HOPT(HOINO BEICTABIISAETCS OLECHKA «3a4TEHO» WU «HE 3aU4TCHOY.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

1. YcrpoiicTBo omTmueckoil cuctembl denoseka. L[BeroBeie momenmn RGB, CMYK, HSV, YIV.
[Monyuenne BETHBIX TUPPOBBIX H300pAKESHUT.

2. Brinenenue kpaes, anroputM Canny. YactotHas dunbrpanus nzoopaxenuii. DCT-paznoxenue.
3. Anroput™m JPEG cxarus n3obpaxenuii. [loporopas cermeHTanus n300paskeHUI.

4. PaHaoMH3UpOBAHHBIC aNTOPUTMBI JiJIsi pobacTHON oneHKH mapameTpoB, cxeMa RANSAC u cxema
Xada (Houghtransform).

5. Pacro3naBanme wu300pakeHWil dYenoBekoM. (CXema pacro3HaBaHHS Ha OCHOBE IPH3HAKOB
HN300pakeHUsl.

6. Merox "memnka cnop" (bagoffeatures), moctpoeHue cioBapsi BU3yallbHBIX CIIOB, TUPAMUJIBI.

7. ConpoBOXJIEHHE OJHOTO W MHOXECTBa 0OBEKTOB. MeTolbl Ha OCHOBE MIAbJIOHOB, "cTas To4ek',
CABUT CpEIIHET0, KOMOMHUPOBAHHBIE METOIBI, OOYUCHHE HA JICTY.

8. O0o01IeH e 3a/1au1 KaTeropr3aliy N300paKeHNS Ha paclio3HaBaHUE COOBITHH.

9. INapamerpuyeckye U HemapaMeTPUIECKHE METOAbI MOACITHPOBAHMS (POHA. DTATIOHHBIC KOJUICKIIUH
JUTSL Pacrio3HaBaHUsl COOBITUI M UX OCOOCHHOCTH.

10. TIpocTpancTBeHHO-BpeMeHHbIe 0coOeHHOCTH. HarennBanue.
11. Pacnio3HaBaHue 103bI YEIOBEKA Yepe3 MONUKCETbHYI0 CETMEHTALUIO.

Kpurepun onennBanus
OLICHKA «OTJIMYHO» BBICTABIACTCS CTYIACHTY, MOKa3aBIIEMY BCECTOPOHHHUE, CHCTEMAaTU3WPOBAHHEIE,
n1yOoKHe 3HaHHS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHUE YBEPEHHO MPUMEHATh X HA MPAKTHKE
MU PELICHUH KOHKPETHBIX 3aja4, CBOOOJHOE U MPaBUJIbHOE 000CHOBAHHME MPUHATHIX PEIICHUM;
OLICHKA  «XOpOIIO» BBICTABIAETCS CTYAEHTY, €CIM OH TBEpAO 3HAET Marepuasi, I'paMOTHO M IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOMYCKAeT B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPble HETOYHOCTH;



OLIEHKa «yHOBJICTBOPUTENIBHO»  BBICTABJISETCS  CTYACHTY, IIOKa3aBIleMy (parMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLeHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO0 Marepuajla, HO IIPU 3TOM
OH BIAaJEET OCHOBHBIMHU pa3ieiiaMu Y4yeOHOW mporpaMMbl, HEOOXOAMMBIMH JJisl AajibHEHIIero
00yueHHs 1 MOXET NIPUMEHSTh NOJIyUYeHHbIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

OLICHKA «HEYIOBJICTBOPUTEILHO» BBICTABISACTCA CTYICHTY, KOTOpPBIH HE 3HaeT Ooibled yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT TrpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI JUCHUILINHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIC 3HAHUS [IPU
PEILIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad.

5. MeTonuueckne MaTepuasbl, Onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpems mnposenenus auddepennupoBaHHoro 3adera  oOydaromimecs MOTYT TIOJb30BaThCS
IpOrpaMMOl TUCHIUIUTMHEI, @ TAKXKE CIIPABOYHON JINTEPATY PO, BBIYUCIUTEILHON TEXHUKOM.



