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: KommneloTepHoe 3peHne
10 HANPABJICHHUIO: [IporpammHas HHKEHEpUs
npo¢uib NOArOTOBKHU: Pa3paboTka nporpaMMHO-UH(POPMAMOHHBIX CUCTEM

BbICIIIAs! LLIKOJIA IPOTPaMMHOM HHXEHEpUU
BbICIIIAs! LIIKOJIA IPOTPaMMHOM HHXEHEpUU

Kypc: 4
KBaJIMpUKALS: GakanaBp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 7 (OCEHHUH) - DK3aMeH

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

CamocrositensHas padora: 18 yac.

[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 108, Bcero 3a4. ex.: 3

[Iporpammy coctaBui: A.B. Co3blkuH, KaHJ. TEXH. HayK

[Iporpamma obcyxkaeHa Ha 3aceJaHuy BBICLICH MIKOJIBI TporpaMMHoi nrxenepun 19.03.2025



AHHOTANMA

B kypce paccMmarpuBaroTCsi COBpeMEHHBIE METOMIBI 00pa0OTKH M aHaM3a n3o0pakeHuit. Kypc oxBaTsiBaeT Kak
0a30BbIc AITOPUTMBI (UILTPAIMK, BBIJCICHUSI KOHTYPOB, CBS3HBIX KOMIIOHEHT, TaK W OoJee CIIOKHBIC
ANTOPUTMBI  CerMeHTanuu (OWHApW3aIi), TOWCKa OOBEKTOB Ha HW300paXKeHUIX, KiIaccu(PuKaImm
M300pakeHN, MOoUCcKa W300pakeHWid 1Mo cojepxanuto. Ocoboe BHUMAaHHE Y/ENSETCS HCIOIB30BAHUIO
COBPEMEHHBIX apXUTEKTyp HEHPOHHBIX CETel JJIs 00padOTKH 1 aHaIN3a U300paKCHHIA.

1. leau u 3apauu

Meap AUCUMNIMHBI

- O3HAaKOMJICHHE CTYACHTOB C OCHOBAMH M COBPEMEHHBIMH METOJAMU KOMITBIOTEPHOTO 3pEHHs WU
00paboTKM M300pakeHMs, BKIIIOYAS HM3BICYCHUE CEMAHTHUYECKOH M MeTpuyeckoid WHpopmanuu u3
M300paKeHMIA;

- QopMHpOBaHHE Y CTYJCHTOB TNPAKTUUYCCKHX HABBIKOB pabOTHl C HM300paKEHUSMU M PEIICHUS
NPUKIIaJHBIX 3a/1a4 aHAJIN3a H300pasKeHNH.

3agaum AUCUMIIUHBI
HayunTs cTyqeHTOB peleHnio 3a/1a4, CBA3aHHbIX C paclio3HaBaHUEM M300pakeHHH, BKITIOUas:
. 3a7a4u 00pabOTKK N300pakeHHIA;

. 3aJa4M YITy4IICHHs U300pakeHuil;

1

2

3. 3aJauu CerMEHTAlUN N300paKCHHUIA,

4. 3amadu, CBS3aHHBIE C POPMUPOBAHUEM MPU3HAKOBOTO IMPOCTPAHCTBA;
5

3a7a4d BBIOOpA KJIacCU(PHKATOPOB, Hanbojee MOAXOMAIIMX K AaHHOW NPUKIAIHOW mpolieme
pacro3HaBaHMs N300paKeHUH.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.2 HaxomuT, KpUTHYECKU aHAIU3UPYET M BBHIOMpAET
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON
3a7a4n

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(OopManuy,

MIPUMEHSITh CUCTEMHBIN TOAXO ISl peLIeHUs

VYK-1.3 PaccmarpuBaeT pas3iIH4YHBIE BapUaHTHl PELICHUS
[TOCTABJICHHBIX 3a/1a4

3a/1a4d, OIICHUBAET UX NMPEUMYIIECTBA U HEIOCTATKU

OIIK-1 CniocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
€CTECTBCHHOHAYYHBIC M OOIICHHKECHEPHBIE HaMeyarb MyTH €€ PELCHUS

3HaHMA, METO/IbI MaTEMAaTHYECKOTO aHaJIN3a U

MOJEIINPOBaHNS, TCOPETUIECKOTO U OIIK-1.3 CnocoOeH ompenensts TpaHULbl TPUMEHUMOCTH
9KCTIEPUMEHTAIBHOTO HCCIIEA0BAHNUS B MOJTYYECHHBIX PE3YJIBTATOB

npoecCuoHaTBHON e TEHHOCTH

OIIK-6 Cnocoben pazpadarsiBath anroputmbl u |OITK-6.3 3HaeT MeTobI TeCTUPOBAHMS TIPOTPAMMHOTO KOJIa
MPOrpaMMBbl, IPUTOAHBIE IS IPAKTUYECKOTO  |HA OIIMOKM M CrHocoOeH NpPOBOAMTH TECTHUPOBAHHE Ha
UCTIONIb30BaHMs, IPUMEHSATh OCHOBBI pasiMUHBIX ~ ypPOBHAX  (MOMYJIBHOE, HHTETPAllMOHHOE,
WH(POPMATUKHU U IIPOrPAMMHUPOBAHUS K CHUCTEMHOE)

MPOEKTHPOBAHUIO, KOHCTPYHPOBAHUIO U
TECTUPOBAHMIO IPOIPAMMHBIX ITPOAYKTOB

OIIK-7.1 OOGnanaer HaBbIKAMM CO3JAHHUS M BbINOJIHEHUS
OIIK-7 CriocoGeH NpUMEHATH B IPAKTHYECKOM |TECTOBBIX — CLEHAPUEB U BHIABICHUS  OIIMOOK B

JE€ATEIILHOCTU OCHOBHBIC KOHIICTIIINH, [IporpaMMHOM obecnedeHnn
MPUHLUIIBL, TEOPUU U (DAKTHI, CBI3aHHBIE C OIIK-7.2 TloHumaeT mpuHUUIBI paboThl 0a3 OaHHBIX H
UH(pOPMATHKOI yMEeT  IPOEKTUPOBAaTh  CTPYKTYpy  HNaHHBIX UL

3¢ GeKTUBHOTO XpaHEeHUs] HH(OpMaK

OIIK-8.1 TloHMMaeT NPHHIHUIIBL, TO KOTOPBIM paboTaroT
0a3pl JaHHBIX, M YMEET CO3/1aBaTh CTPYKTYpy MJaHHBIX,
ONTUMHU3UPOBAHHYIO U1 S(QQEKTUBHOTO XpaHEHUS U
00paboTky HHPOpPMALTUN

OIIK-8 CriocoOeH OCyIIeCTBIATh MOUCK,
XpaHeHue, 00paboTKy M aHallu3 UHPOPMAITUU

U3 Pa3IMYHbIX HCTOYHUKOB M 0a3 JaHHBIX,
MPEJCTaBISThH ee B TpeOyeMoM (opmare ¢

TrATTATT nAnaTTIrans rrrrtdhAnraTIIrATITIT TV

OIIK-8.2 VYmeeT NpUMEHEHATH TEXHOJIOTMU MAIIUHHOTO
00y4eHHs B pa3UYHBIX MPUKIATHBIX 0071aCTAX




Yiv11UJ1DOUDAIYIvIivL l/lﬂlil UPLVIQMIIUDHDIA’

KOMIIBIOTCPHBIX U CETEBLIX TEXHOJIOTHI

OIIK-8.3 VYMmeer ONTUMHU3UPOBATH U  TPOBOJIUTH
pehakTOpUHr  CYLIECTBYIOIIETO KoJa MAJsl  YAYYIIEHUS
MPOU3BOAUTEIBHOCTH M MOAJCPKKH

[1K-3 CnocoGen mpoeKTUpOBarh,

pa3pabaTbIBaTh, MHTEIPHUPOBATh, IPOBEPATH HA

paboTOCTIOCOOHOCTD MPOTPAMMHOE
obecrieueHne

[IK-3.2 YmeeT BbIOMpaTh S3bIKM NPOTPAMMHUPOBAHHS IS
HaIlMCaHUs IIPOIPaMMHOIO KOAA C YYETOM TEXHHMYECKOIO
3a/laHus

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)

B pe3ynbrare ocBoeHMS JUCIUIUTHHBI 00y4YaroNInecs JOKHBI

3HAThb!
- 3a7a44 U METOJbl 00PabOTKU N300PAKEHUI;
- OCHOBHBIE METOJIbI ¥ aJITOPUTMBI BBIICTICHUE IPU3HAKOB HAa H300pakeHN;
- pa3IUYHBIE METOMbI PACIIO3HABAHHUS.
YMETh!
- HCTOJIB30BATh METOBI 00PaOOTKU N300PAKEHUH.
BJIaJICTh:

- HaBbIKAMH OCBOEHUS 00IBIIOT0 00beMa HHPOPMAIINY;
- HaBBIKAMH CaMOCTOSITEIbHON paboThl B HTEpHETE;
- HaBBIKAMH peallu3alliil METOJ0B 00padOTKN N300paIKEHH.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HMX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIIMHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
1 Sampling u KBaHTOBaHHE; IIBETOBBIC 4 4 )
MPOCTPAHCTBA.
2 l'eomerpuueckue nmpeobpazoBaHusl. 5 5 2
3 Ounbsrpanus n300paskeHUH. 4 4 2
4 Boigenenne  KOHTYpOB;  PEKypCHBHBIE 4 4 3
(UITBTPEI.
5 CermeHnranyusi. 5 5 3
6 BeiiBnersl, scale-space. 4 3
7 C)I(.aTI/Ie. N300paKeHHIA; motion 4 4 3
estimation.
Hroro yacos 30 30 18
[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

108 ygac., 3 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 7 (Ocennuii)

1. Sampling 1 KBaHTOBaHHUE; LIBETOBBIE IIPOCTPAHCTBA.




Beenenwne. Ilporpamma kypca. OpraHu3aliMOHHBIE BOMPOCHL. 3ajadd. AHaIOTOBBIA W IUQPPOBOH
curHain, sampling u kBanToBaHue. ®Dypbe mnpeoOpa3oBanue curHana. Teopema HaiikBucra —
[lennona - KorenbHukoBa (sampling theorem). Aliasing, anmacunr. HWuatepnonsmus.
[lepenuckperuzanus. Bocnpusatue usera. Penentops! B cetyarke. L{BeroBas cienora. [IpoctpancTso
X, Y, Z. 1IseToBble IPOCTPAHCTBA. J[pyrue LIBETOBBIE IPOCTPAHCTBA.

2. 'eomeTpuueckue npeoOpa3oBaHusL.

VYerpotictBo miaza. [eomerpudeckre mpeoOpa3oBaHUs Ha IUIOCKOCTH. AQUHHBIE MPeoOpa3OBaHUs.
[IpoextuBHbIe IpeodpazoBanus (Homography). OngHopoanbie koopauHATHL. JUCTOpPCHS ONTHYECKUX
CHCTEM C OCEBOW cUMMeTpHuel («pblOuid a3y, «monymika»). [IpeobpazoBanne Xada. J[uarpamma
Boponoro. Tpuanrynsius [enone. Distance transform. Paccrosame Xaycaopda. Merton
3aMETarOILEN MOIOCHL.

3. Gunbrpanus n300paKeHHH.

Bosmoxnsle  pmedektel  n3oOpakeHuit.  'mctorpamma  m3oOpaxkeHus.  ['mctorpammmuble
npeobpasoBanus. bamanc Oemoro. Mopdonoruueckue ormnepanuu. buHapHas Maremarndeckast
Mopdornorus. Mopdomorus Ha cepoM. MopQOIOTHYECKUN TPaaueHT. YCKOPEHHE BBIYUCICHHMA
Oounapaoii Mopdonorun. Menuannelii  ¢GuwibTp. Box dunsrp. Punsrp [aycca. Berumcnenue
rpaguenta. [loBeimenune pes3koctu (unsharp mask). @unstpel. KonBomouusi  (cBeprTka).
HexonBomronust. JlekonBomonnst Bunepa. [lexonBomtomnust Lucy-Richardson. [lerexTupoBanue
myma. Ounerpanus uryma. bunarepanbHsiii GUIbTp.

4. BelienieHne KOHTYPOB; PEKYPCUBHBIE (DUIBTPHI.

Kontyps! n3o0paxenus. Pe3kue rpanunsl Ha nzodpaxkenun. [lepsas npousBoanas. Ouisrp Cobensi.
Bropas mpoumssomnas. LoG (Laplacian of Gaussian). DoG (Difference of Gaussians). LoG —
nerekrop Omo6oB. I'pamumeHt u mpousBomHas mo HampasieHuto. Punsrp ['abopa. Canny edge
detector. LSD (Line Segment Detector). Jlerextop yrioB. [lerekrop yrnos Harris. ['eccuan. Steerable
¢unbTpel (moBopaunBatouuecs). Pexypcusnbie hunsTpsl. PekypcuBabiid ¢punbtp [aycca.

5. CermeHTanus.

Llemu cermenTtanmu n3oOpaxkeHwid. bunapuzanms. bunapuszauums, crnoxsbeie ciaydau. [lomynspHbie
anroputMbl OuHapusanuu. bunapuzanust Otsu. bunapuzanus Kittler. bunapmzamus Niblack.
bunapuzammss  Sauvola. BeineneHue  CBS3HBIX — KOMIIOHEHT.  AJITOPUTMBI  CETMEHTAIIHU.
Knacrepuszanusi. Pa3zpacranue obmacreii. Meron Bomopasziena. MeToasl, OCHOBaHHbIE Ha TEOPHH
rpadoB. MunumanbHblil paspe3 rpada. Normalized cuts. Normalized cuts, superpixel. Efficient
Graph-Based Image Segmentation. Cermenranusi Ha ocHoBe cxatus wuHpopmamuu. MSER
(Maximally stable extremal regions). XapakTepUCTHKH CBSI3HBIX KOMIIOHEHT. [eomerpuueckue
npusHaku. PoToMeTpudecKre NpU3HaKy.

6. BeiiBnersl, scale-space.

Oxonnoe npeoOpazoBanne dypwe (Short-time Fourier Transform). OpTroHOPMUPOBaHHBIN BEHBIIET.
WuterpansHoe BeiiBner TmpeoOpa3oBaHue. MHoromacimiTabHbIi —aHanu3. beictpoe  BeiBieT
npeobpazoBanue (anroputM Mamna). Beiiener Xaapa. KagparypHbie 3epKanbHble (QHUIBTPHL
Beiignersr JloOGemm. Kackamueiii anroputm. Beliiaer mnpeoOpa3oBaHHe B JIBYMEPHOM ClIydae.
Scale-space theory. [lupamunansaoe pasnoxkenue. [lupamuna rayccuanos. [lupamuaa namnacuaHos.
Pyramid blending.

7. Cxarue n300pakeHui; motion estimation.

Cxarne OumnHapHbIX n3o0paxkenuil. RLE (run length encoding). CCITT Group 4 (Consultative
Committee for International Telephony and Telegraphy). JBIG2. Cxarue moimyTOHOBBIX M IIBETHBIX
nzobpaxenuit. JPEG. JPEG2000. MRC (Mixed Raster Content). MPEG (Moving Picture Experts
Group). Block-matching algorithm. OnTtudeckuii motok. AnroputMm Lusac-Kanade. Perucrpanus
n3zobpaxenuii. Phase correlation.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTUTOpHs, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPaATyPbI

OcHoBHas nuTeparypa

®onp 6udbmmorexku MOTU:

1. Censnkun, B. B. KomnbrorepHoe 3penue. AHanu3 u o0padorka nzoopaxenuii / B. B. Censtakun. —
3-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2023. — 152 ¢. — ISBN 978-5-507-45583-6. — Tekcr :
aNeKTpoHHBIH // JlaHb : anexkTpoHHO-OnbMMoTeuHas cuctema. — URL: https://e.lanbook.com/book

2. KomnsrorepHoe mogenupoBanue : yueonuk / B.M. ['pagos, I.B. Oseukun, I1.B. OBeukun, 1.B.
PynaxoB. — Mocksa : KYPC : UH®PA-M, 2023. — 264 c. - ISBN 978-5-906818-79-9. - TekcrT :
anekTpoHHbIX. - URL: https://znanium.ru/catalog/product/1896364

JomnonHutenbsHas auTeparypa

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

He ncnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

DJNEKTPOHHBIE PeCypchl, BKiIrouas 1octyn kK MS Development Network —
http://msdn.microsoft.com/library/en-Us.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0CBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CTyaeHT, U3ydaroluil Kypc, JOJDKEH C OHON CTOPOHBI, OBJIAAETh OOLIMM HOHATUHHBIM alllaparoMm, a C
ZPYyToil CTOPOHBI, JOHKEH HAYYUTHCS IPUMEHATh TEOPETHUECKUE 3HAHUS Ha MPAKTHKE.

PykoBOACTBO W KOHTPOJNb 3a CaMOCTOSATENBHOM paboTON CTygeHTa ocyuiecTBisieTcss B (opme
WHJIMBUAYAJIbHBIX KOHCYJIbTAUUN U IIPOBEPKOM JOMAIIHUX 3a1aHUM.

ITpy moAroToBKEe K MPAKTHYECKHM 3aHATHAM HEOOXOIMMO IIOBTOPSTH paHee M3y4YEeHHBIE OCHOBHBIE
orpeeneHusi, OpMyITHPOBKH TEOPEM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HaNpaBJIEHHIO: IIporpammuas nHXEHEpHs

npopuJib NOArOTOBKHU: Pa3zpabotka nmporpaMmMHO-HH()OPMAIIMOHHBIX CHCTEM
BbICIIIaA HIKOJIa HpOFpaMMHOfI HWHXXCHCPUU
BbICIIIaA HIKOJIa HpOFpaMMHOfI HWHXXCHCPUU

Kypc: 4

KBaJIH(UKALUS: OakanaBp
Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH

PaszpatGoTunk: A.B. Co3bIkuH, KaH]l. TEXH. HAYK



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, KpUTHYECKH aHAIU3UPYET M BBHIOMpAeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

VYK-1.3 PaccmarpuBaeT pas3iIHyYHBIE BapHUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

OIIK-1 CniocobeH npuMeHSITh
€CTECTBCHHOHAYYHBIC H OOICHHKCHEPHBIS
3HAHUS, METO/IbI MATEMAaTHYECKOTO aHAJIN3a U
MOZICITMPOBAHHUS, TEOPETUIECKOTO U
IKCHEPHUMEHTAILHOTO HCCIICIOBAHUS B
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.1 CriocobeH aHamM3upoBaTh MOCTABICHHYIO 3aj1ady,
HaMeyarb IMyTH €€ PELCHUS

OIIK-1.3 CnocoOeH ompenensiTs I'paHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-6 CriocobeH pa3pabaTbiBaTh arOPUTMBI H
POrPaMMBbl, TPUTOJHBIC IS IIPAKTUIECKOTO
UCIIOJIb30BaHUS, IPUMEHSTh OCHOBBI
MH(OPMATUKHU U TIPOTPAMMHUPOBAHUS K
HPOEKTHPOBAHUIO, KOHCTPYUPOBAHHUIO U
TECTHPOBAHMIO TIPOTPAMMHBIX MPOITYKTOB

OIIK-6.3 3HaeT MeTOABI TECTUPOBAHUS MTPOTPAMMHOTO KOJa
Ha OWMOKKM M crnocoOeH NPOBOAWTH TECTHUPOBAHHE Ha
pasiMUHBIX ~ ypOBHAX  (MOMYJIBHOE, HHTErPAllMOHHOE,
CUCTEMHOE)

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

OIIK-7.1 OOmnamaer HaBBIKAMHM CO3JAHHUS W BBIIOJIHEHUSA
TECTOBBIX  CIICGHAPWEB IS  BBISBICHUS OIMMHUOOK B
MPOrpaMMHOM 00ecIieueHUH

OIIK-7.2 TlonumaeT npuHUUIBI paboThl 0a3 OAHHBIX H
yMeeT  TPOEKTUPOBaThb  CTPYKTYpy  JAHHBIX  JUIs
3¢ GEeKTUBHOTO XpaHEeHUs] HH(OpMaH

OIIK-8 CriocoOeH OCyIIeCTBIATh MOUCK,
XpaHeHue, 00paboTKy M aHalu3 UHPOPMAITUU
U3 Pa3IMYHbIX HCTOYHUKOB M 0a3 JaHHBIX,
MPEJCTaBISThH ee B TpeOyeMoM (opmare ¢
UCIIONIb30BaHNEM HH()OPMAIIMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHI

OIIK-8.1 TloHMMaeT NPHHIMUIIBI, TO KOTOPBIM paboTaroT
0a3pl JaHHBIX, M YMEET CO3/1aBaTh CTPYKTYpy MaHHBIX,
ONTUMHU3UPOBAHHYIO U1 S(QQEKTUBHOTO XpaHEHUS U
00paboTky UHPOpPMALTUT

OIIK-8.2 VYmeeT NpUMEHEHATH TEXHOJIOTMU MAIIUHHOTO
00y4eHHs B pa3UYHBIX MPUKIATHBIX 001acTAX

OIIK-8.3 VYmeer ONTUMHU3UPOBATH U  TPOBOJIUTH
pehakTOpUHI  CYLIECTBYIOIIETO KoJa MJsl  YAYYIICHUS
MPOU3BOAUTEIBHOCTH M MOAJCPKKH

[1K-3 CnocoGeH mpoeKTUpOBarh,
pa3pabaTbIBaTh, HHTEIPHUPOBATD, IIPOBEPSTH HA
paboTOCIOCOOHOCTD MPOTPAMMHOE
obecrieueHne

[IK-3.2 YmeeT BbIOMpaTh S3bIKM NPOTPAMMHUPOBAHHS IS
HaIMCaHUs IIPOIPaMMHOIO KOAA C YYETOM TEXHHYECKOIO
3a/laHus

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pe3synbrare nzyueHus AnciuIunHbl « KoMmnbloTepHOE 3peHne» 00ydaronuics T0KeH:

3HATb:

- 3a7a44 U METOJbI 00PabOTKU N300PAKEHUH;
- OCHOBHBIE METOJIbI ¥ aJITOPUTMBI BBIICTICHUE IPU3HAKOB HAa H300pakeHNY;

- pa3nHM4YHbIE METOIBI paClIO3HABaHUS.
yMeTh:

- HCTOJIB30BATh METOBI 00PaOOTKU N300PAKEHUH.

BJIad€Th:

- HaBbIKAMH OCBOEHUS 00IBIIOT0 00beMa HHPOPMAIINY;
- HaBBIKAMH CaMOCTOSITEIbHOU paboThl B HTEpHETE;
- HaBBIKAMH peallu3alliil METOJA0B 00padOTKN N300PaIKEHH.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0




. AHaJIOroBBIN M MUGPOBOI cUTHAN, sampling 1 KBAHTOBAaHUE.
. ®ypwe nmpeoOpazoBaHue CUTHAIIA.

. 'eomerpuueckue mpeoOpa3oBaHus Ha MIIOCKOCTH.

. OgHOpOIHBIE KOOPIUHATHI.

. 'mcrorpamMHsIe peoOpa3oBaHus.

. YckopeHue BhIUMCIIeHU OuHapHO MOP(OTIOTHH.

. Pe3kue rpaHuIsl Ha H300pakeHUH.

0 3O L AW~

. I'pamueHT 1 Npou3BOIHAS IO HANIPABIECHHIO.

9. XapaKTepUCTUKHU CBSI3HBIX KOMIIOHEHT.

10. BricTpoe Beiiner nmpeobpazopanue (aaropurm Maia).
11. [lupamuganbHOE pas3ioKeHUE.

12. Cxxatrie OMHAPHBIX N300PKEHHH.

13. JloxanbHBIE AECKPUITOPHI.

14. Tlouck B mHOrOMepHOM npocTtpanctse. KD-aepeso, BBF.
15. bunapHbIi KI1accCUPUKATOP yIacTKa N300paKSHHUS.

16. BrlaeneHue KIIFOUEBbIX TOUEK.

17. JlaraceTsl AJisl KaTeropu3aliy U Kiaccu(pukanmu.

18. Mcnonb3oBaHne 0cOOBIX TOUEK JJIsI IOMCKA JTyOINKaTOB.
19. CemaHnTH4€ECKast CErMEHTALMS.

20. OOberHEeHNE BBIXOJIOB C Pa3HBIX YPOBHEH CETH.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

1. Hudposoit curnan. Jluckpermsamus u kBaHTOBaHWe. Teopema HaiikBucra — IllenHoHa -
KorenpHukoBa. AjnacuHr.

2. Nnrepnomnsiums: ounuHeiinast, Jlanmnoma. [epeanckpernzanusi.

3. Bocnpusitue nsera. L{eroBbie npoctpanctsa XYZ, CIALAB, sRGB, HSL.

4. Apunneie mpeodpazoBanus. [I[poekTuBHbIe Tpeodpa3zoBanus. OHOPOAHBIE KOOPUHATHI.

5. llpeobpazoBanus Xada. Jluarpamma BopoHoro u Tpuanrynsius Jlenone. Distance transform.
6. 'mcrorpamMmmMHusbie ipeodpazoBanusi. bananc Genoro.

7. Mopdonorudeckue oneparyu JJisi OMHAPHBIX N300pAKEHHN U ISl CEPBIX N300pasKEHUH.

8. ®wibTphl M300pakeHMiA: MeauaHHblil (uibTp, unsharp mask. Tunbl QUIBTPOB, KOHBOJIIOIIHSL.
JlexonBodronust Bunepa.

9. lerextupoBanue U GpuisTpanus myma. bunarepanbHbiil GUIBTP.

10. Boigenenue kKOHTYpOB Ha n3oOpaxkeHnuu. IlepBas u Bropas npoussonHasi, punsrpsl Cobeisa, LoG,
DoG. ®unwrp ['abopa. [erexrop rpanui Canny.

11. derekrop yrioB Harris.

12. LoG u I'eccuan Kak JIeTeKTOphI 01000B.

13. bunapuzanus nzobpaxkenuii: anroputmsl Otsu, Niblack, Sauvola

14. CermenTanus n300paKeHHIA: pa3pacTanue o0acTeid, MeToJ Bogopas/ena, normalized cuts.
15. Cermenranus uzobpaxennii: anroput™m Efficient Graph-Based Image Segmentation.

16. MSER.

17. T'eomeTpruyeckre MPU3HAKH CBI3HBIX KOMITOHEHT.

18. Oxonnoe mpeobOpasoanne Dypre. BeiliBner-npeobpazoBanue. BeiliBner Xaapa W BeWBIETHI
JoGermm.

19. IlupaMuibl TayCCUAHOB U JIATLIACUAHOB.

20. Cxxarue n300paxkeHu, ¢ norepsamu u 6e3 norepb. Cxxarne duHapHbIx n3odpakenuit, RLE, CCITT,
JBIG2. Cxxarue ngetHbIx uzobpaxennii, JPEG, JPEG2K.

21. Cxarue Buaeo, MPEG.
22. Peructparust nzobpaxenuii. Phase correlation.
23. Onruveckuii motok. Anroputm Lucas-Kanade.

[Mpumeps! OUIETOB:



buner 1.

1. OOBsicHATE OCHOBHBIE PUHIIMITHI TUCKPETU3AIIUN U KBAHTOBAHUS H300paKeHUH.
Kak pa3zmep ceTku quCKpeTU3aniy U TNyOWHA KBAHTOBAHUS BIIMSIOT HA Ka4eCTBO M300pakeHus?

2. Kakue Buzbl GuibTpanuy NPUMEHSIOTCS A7l yCTPaHEHHS IIyMa B H300paKeHUsIX ?
CpaBHuUTE JIMHEWHbIE U HEMUHENHHBIC (DUIBTPHL: IPEUMYILECTBA M HEOCTATKH.

buner 2.

1.0nummTe ocHOBHEIE 1BeTOBBIe MpocTpaHcTBa (RGB, HSV, Lab) u ux mpuMeneHune B o0paboTke
H300pakeHUH.

Hoquy AJI1 HCKOTOPBIX 3a4a4 MNPCANNOUYTUTCIBHCC HMCIIOJIB30BATh IBCTOBOC IPOCTPAHCTBO Lab, a HC
RGB?

2. Kakue MeTo/bl NCTIONB3YIOTCS ISl BBIICTICHHS TPaHUI] 0OBEKTOB Ha N300paskeHUH?
Kak pexypcuBHBIE (QUIBTPHI IOMOTAIOT B IeTEKTUPOBaHNH KOHTYpoB? IIpuBenure npuMepsl.

Kpurepun onennBanus
ommyHo (10) - BbICTaBIAETCS CTYOCHTY, IIOKa3aBIIEMy BCECTOPOHHME, CHCTEMAaTH3MPOBaHHbBIC,
n1y0oKHe 3HaHUS y4eOHOW MPOrpaMMbl AUCHUIIIIMHEL U YMEHHE YBEPEHHO NIPUMEHSTh UX Ha MPAKTHUKE
MIPH PELICHUH KOHKPETHBIX 3ajiad, CBOOOJHOE U NMPpaBUIIbHOE 000CHOBAaHUE IPUHATHIX PELICHUH.
omn4HO (9) - BBICTABISIETCS CTYACHTY, [TOKAa3aBIIEMy CBOOOAHOE ONEPUPOBAHKE 3HAHUSIMHU yUSOHON
MPOrpaMMBbl TUCIUIUINHBI, BBITOJHEHUE 33JaHNIl TBOPYECKOTO XapakTepa.

OTJIIMYHO (8) - BBICTABJIACTCA CTYACHTY, IIOKAa3aBIICMY BJIAJICHUC MIPOrpaMMHBIM y‘le6HBIM
MarepuajioM C HaJIMYUEM HCECYHICCTBECHHBLIX OIIMOOK B IleI\/'ICTBI/ISIX, CaMOCTOATCIIbHO HCIPABIIACMbIX
ydamumces.

xopomo (7) - BBICTABISICTCS CTYJICHTY, €CJIM OH TBEPAO 3HAET Marepuall, IPaMOTHO H IO CYIIECTBY
M3JIaraeT ero, yMeeT NMPUMEHITh NONTyYeHHbIC 3HAHHUS Ha MPAKTUKE, HO JOIYCKAeTCs B OTBETE MJIH B
pelIeHny 3a1a4 HEKOTOPbIE HETOYHOCTH.

xopouio (6) - BBICTABISCTCS CTYACHTY €CJIM OH OCO3HAET BOCIIPOU3BEICHHUE MPOrPAMMHOTO y4eOHOTO
Marepuana, B TOM YHCJIE€ M pA3IMYHOM CTENEHU CIIOKHOCTH, C HECYIICCTBEHHBIMH OIIMOKaMu,
3aTpyIHEHUS B IPUMEHEHUH OTACIbHBIX HaBBIKOB.

xopomo (5) - BBICTABISETCS CTYICHTY €CIHM TEOPETHUECKOE CONEpKaHHE OCBOCHO HE IOJIHOCTBIO,
HEKOTOpBIE TPAKTUYECKHE HAaBBIKM C(QOPMHUPOBAaHBI HEJOCTATOYHO, B HEKOTOPBIX CIy4YasX OBbUIH
JIOIYTIEHBI ONTHOKH.

YAOBJICTBOPUTEIBHO (4) - BBICTABIACTCS CTYICHTY, [TOKa3aBIleMy (hparMeHTapHbIH, pa3pO3HEHHBIN
XapakTep 3HaHWH, HEIOCTaTOYHO TMPaBWIbHBIC (DOPMYIUPOBKH O0a30BBIX IOHATHI, HapyIICHHS
JIOTUYECKOM TTOCIIEeJOBATEILHOCTH B M3JIOKEHUH IIPOrPAMMHOTO Marepyaia, HO TIPH 3TOM OH BJaJeeT
OCHOBHBIMH pa3/iellaMi y4eOHOW MpOrpaMMbl, HEOOXOAMMBIMU JUIS AaJbHEHIIET0 OOYYEeHHS U MOXKET
NPUMEHSTH [TOJTyYSHHBIC 3HAHUS 110 00pas3ily B CTaHIAPTHOW CUTYaIHH.

YAOBIICTBOPUTENBHO (3) - BBICTABISICTCS CTYIEHTY B CiIydae OOJIBIIOTO KOJMYECTBA HENOYETOB H
HENPaBWIBHBIX OTBETOB, a TAK)KE ITAaCCHBHOI paboTe B XOJe 3aHATHI, MHOTHE Y4eOHbIC 3a/laHUs HE
BBITTOJTHEHBI.

HEYIOBJICTBOPUTEIBHO (2) - BBICTABISCTCS CTYACHTY, KOTOPBIH HE 3HAeT OOJIBIICH YacTH OCHOBHOTO
cojiepkaHusl y4eOHOW TpPOTrpaMMbl JUCIHIUIMHBI, JOMYyCKaeT rpyObie OomHUOKH B (OPMYIUPOBKAX
OCHOBHBIX TOHATHI IUCHUIUIMHBI M HE yMEET HCIOJIb30BaTh IMOJYYCHHBIC 3HAHUS IPH PELICHUH
THUIOBBIX MPAKTHYECKUX 3a/1a4.

HEYy/IOBJIETBOPUTENbHO (1) -  BBICTABISIETCS CTYACHTY, KOTOPBIH HE OCBOWJI TEOPETHYECKOE H
MPaKTHYECKOE COIEpIKaHue Kypca, BCE BHIIIOJIHEHHbBIC yUeOHBIC 3aIaHHs COIEPIKAT rpyObIe OMINOKH.

5. MeTonuueckne MaTepuaIbl, ONpeIeJsONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

HTOrOBBINi KOHTPOJIb IPOBOAUTCA B JOpMaTe YCTHOTO U (MJIM) MUCBMEHHOTO SK3aMEHa.
Bpewms orBeieHHOE Ha K3aMeH: 4 akaJleMUYECKUX daca.



