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. LENU N 3ALAYN OCBOEHUS ANCUNIMINHBI

Iesn ocBOCHMS IUCIUITIMHBL M3YYC€HHE COBPEMEHHBIX HAIPaBICHUH, METOJJOB U TEXHOJIOTHH
JUISL PELICHNUs 3a7a4 KOMITBIOTEPHOTO 3pEHHsI U 00pabOTKU N300paKeHHA.

3agaun:

U3y4eHHE OCHOBHBIX HANPABJICHUN KOMIIBIOTEPHOTO 3pEHUS U 00pabOTKN N300paKEHHIA;

(dopMupoBaHNE KOMIUIEKCHBIX 3HAHUH O KOMITBIOTEPHOM 3pEHHUU U 00paboTKe N300parKEeHHIA;

¢dopMHpOBaHHE TEPMUHOJOTHMYECKOTO 3amaca, HEOOXOAWMOro /ISl CaMOCTOSTELHOTO
U3y4YCHUS CIICIMAIbHON JINTEPATYPHI,

nproOpeTeHre HAaBBIKOB Pa3pabOTKH aJTOPUTMHYECKUX U MPOTPAMMHBIX PELICHUN B 00JIACTH
3a71a4 KOMITBIOTEPHOTO 3peHHs U 00padOTKH N300paKeHUil,

nproOpeTeHre HAaBBIKOB M YMEHUU 10 PEHICHUIO 33/1a4 KOMIBIOTEPHOTO 3peHUsI U 00paboTKH
M300pakKeHHUH;

npruoOpeTeHne HaBbIKOB PaboThl ¢ OMOIMOTEKaMH ISl PELICHUS 3a7a4 KOMIIBIOTEPHOTO 3PEHUS
1 00pabOTKH U300PAKEHUM.

Il. MECTO AncUunriJinHbl B CTPYKTYPE OI1 BO

2.1. YyeOnas aucuurnaa «KommbroTepHoe 3peHue» (2 Kypc, 3 ceMecTp) OTHOCUTCS K YacTH
O/loKa IUCHUIUTHH (MOJIyJeH), ¢GopMUpPyeMOl ydYacTHHKaMH OOpa3oBaTENbHBIX OTHOIICHUH, W
SBIICTCS AUCUUILTUHON IO BHIOODY.

2.2. 1t u3y4deHus TaHHOW y4eOHOUM NMUCIUTUIMHBI (MOMYJIs) HEOOXOMUMBI 3HAHUS, YMEHUS U
HaBbIKU, (popMHpyeMble MPEANISCTBYIOMUMU AUCHUIUIMHAMA MaructpaTypbl «[lutoH s aHanusa
TaHHBIX», «MamHHoe o0yueHnue», «HelipoHHble ceTn.

2.3. 3HaHUS W HaBBIKM, MOJyYEHHBIE B XOA€ W3yYEHUS MAHHOW JUCIUIUIMHBI, MOTYT
WCTIOJIB30BATECS IS PEUICHHUs NPOQPECCHOHANBHBIX 337a4 B HAyYHO-HCCIIEIOBATEIbCKOW, HAYy4HO-
MIPOU3BOJICTBEHHOW M TPOEKTHOW JEATENbHOCTH, B YAaCTHOCTH, NpPHU pa3pabOTKe alrOpuTMOB H
MPOrpaMM B paMKax MOATOTOBKH BBITYCKHOW KBAJIM(DUKAIIMOHHOW PabOTHI.



. TPEBOBAHWA K PE3YIIbTATAM OCBOEHUA ANCUNTTTINHBI

[Tponiecc m3ydeHUs AMCLUUIUIMHBI HANpaBieH Ha (HOPMUPOBAHHE 3JIEMEHTOB CIEAYIOIIUX
komnereHMii B coorBerctBuu ¢ ®I'OC BO u OIl BO no naHHOMY HampaBlIEHUIO MOATOTOBKH

(cIenManbHOCTH):

Ilepeuens MIaHNPYeMBbIX Pe3yJIbTATOB 00y4eHHs N0 JUCIUILITUHE,
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeIbHOM MPOrpaMMBbI:

IIudgp u popmyupoBka
KOMIIeTeHLMIT

(pe3yabTaThl OCBOCHUS
on)

DJIeMeHThI KOMIleTeHI M, (popMHupyeMble TUCIUIIIMHOMI

[Tpodeccuonansubie kommereHmn (1K)

I1K-6.
CrocobeH PYKOBOAHTD
MPOCKTaMU IO CO3/IaHHMIO,
BHEJIPEHUIO H

HMCIOJIB30BAHHIO OJHON WMIIH
HECKOJBbKHUX CKBO3HBIX
U(POBBIX CYOTEXHOJIOTHIA
HCKYCCTBEHHOTO
WHTEIUIEKTa B MPUKIIAIHBIX
obnacTIx

Nupukarop

[1K-6.1.
PykoBogut mnpoexramu B
obusacTu CKBO3HOM

upPoBOK  CYOTEXHOJIOTHH
«KommbroTepHOe 3peHue»

3nanusa:

® 3HAeT NPUHIUIBI MMOCTPOCHHUSI CHUCTEM KOMIIBIOTEPHOTO 3pEHHS,
METO/IbI ¥ MOAXO/IbI K MJIAHUPOBAHUIO U PeaU3al[ii MPOEKTOB 110
CO3/IaHHUI0 CHCTEM HCKYCCTBEHHOTO MHTEJUIEKTa HAa OCHOBE
CKBO3HOU U (poBoii cydTexHomoruu «KoMneloTepHOe 3peHIe»

Ymenua:

® yMEeT PYKOBOJUTH MPOEKTAMH IO CO3/IaHUI0, BHEIPECHUIO H
MOJJIEPKKE CHCTEM HCKYCCTBEHHOI'O HHTEIJIEKTa Ha OCHOBE
CKBO3HOH U (poBoii cydTexHomoruu «KoMneloTepHOe 3peHIe»

Haesviku:

® B IPUMEHEHHM TEXHOJIOTUH KOMIIBIOTEPHOI'O 3peHUsl U 00pabOTKU
n300paXkeHuil;
e B HANMCAaHUHU NPOTpPaMM Ui PELIeHMs 3a/lad KOMIIbIOTEPHOTO
3peHusi U 00pabOTKN U300paKEHU N




IV. COHEPXAHWUE U CTPYKTYPA ONCLUUITIINHbI

TpyaoeMKoCTh TMCHUIJIMHBI COCTABJISIET 5 3aUeTHBIX exuHul, 180 yacos,
U3 HUX 34 yaca JIeKIMOHHBIX 3aHATHH, 34 yaca J1a0opaTOpPHBIX 3aHATHIi, /6 YaCOB HA CAMOCTOSITEIbHYIO Pa00oTy U 36 Yaca Ha MOATr0OTOBKY
K DK3aMeHY.

®opMa 0THYETHOCTH: IK3aMeH B 3 ceMecTpe

4.1 Couepmaﬂne JAUCUMILUIMHBI, CTPYKTYPHUPOBAHHOE IO TeMaM, C YKa3aHUeM BH]I0B y‘leﬁHLIX 3aHSATHII U OTBEJIEHHOIr0 HA HUX KOJHYeCTBAa
AKAACMHUYICCKHUX YaCoB

Bunpsl yaeOHOW paOOThI, BKIIIOUAsi CAMOCTOSI TEIIEHYIO
pa60Ty O6y‘IaIOH_II/IXC$I U TPYAOCMKOCTb (DOpMLI TEKYILIETrO
N (B yacax) KOHTPOJIS
3 KonTakTHas paboTta npernoaaBares ¢ % yCHeBasMocTH
Ne /i Pazen nucuumIMHbBL/ TEMBI g - ®opma
o o0y4armuMucs L e .
O 5\ | MPOMEKYTOHOM
Cemmnapckne | GoparopHre & & | arrecranuu (no
Jlekuuu | (IpaKTHYECKH g = cemecmpam)
€ 3aHSTHS) SAATHA S
1 Pazgen 1. O6paboTka uzodpaxeHuii 3 12 12 10
11 BBeneHne B KOMIBbIOTEPHOE 3peHHe U 00paboTKy 2 1
Y — 3 2 Brimonuenue 1a6o-
1.2 SIpkocTHbIe TpeoOpa3oBaHus 3 2 2 1 | PaTopHRIX pabor.
1.3 bunaphsbie nzobpaxeHus 3 2 2 2 Brinosmenne
14 Mopdonoruueckue npeodpazoBaHus 3 2 2 2 i[;;;}?;;TeHBHHX
1.5 ITpoctpancTBeHHast 06paboTKa M300paKeHU I 3 2 2 2
1.6 YacTtoTHas 06paboTka M300pakeHui 3 2 2 2
2 1;;1;161;1[ HZ(.e}I[BI::UlcoxoypOBHeBaﬁ o0padoTka 3 12 12 19 | Bemosmernte
2.1. Jlerextopsl kpaé. OOpaboTKa KOHTYPOB 3 1 1 3 | MPOCKTIHOTO
2.2 ITpoctoii ananu3 n306paskeHuit 3 1 1 3 %aiiimljﬁeHHe .
2.3 WHTepakTiBHAs cerMeHTalus n300paskeHHi 3 2 2 3 o 630p}(1)M crateit 1o
2.4 ABTOMaTHYECKasi CETMEHTAIUS H300paKeHUH 3 2 2 3 BBIGPAHHOH TeMe.
2.5 AHaIM3 U TIOUCK TEKCTYP 3 2 2 3




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSATEIbHYIO | DOpMBI TEKYIIETO
a paboTy 00y4Jaroumxcs ¥ TPYA0EMKOCTh KOHTPOJIS
3 (B yacax) yCIIEBaeMOCTH
Ne n/mt Paznen qucuumimHbl/ TeMbl g = dopma
3 KonTakTHas paboTta mpernoaaBartes ¢ 5 % % | IPOMEKYTOUHOit
0byuatoIUMUCs § % aTTecTaluu (no
2.6 ConocraBnenue nzoopaxkenuii. [ modanpHbIC U 3 9 5 4
JIOKaJIbHBIE OCOOCHHOCTH. J|eTeKTOPHI M JECKPUITOPHI
3 Pa3znen 3. UHTE/NIEKTYaIbHBIN AHAJIU3 3 12 16 o5
H300pakeHuil
3.1 ITonck n300paXKeHHH. 3 1 1 4 | BomonHenue
3.2 Brigenenue 00beKTOB Ha U300paKESHUSIX. 3 1 1 4 | npoektHOro
3.3 Pacnio3naBanue nui u Jmroei 3 1 1 4 | 3amanus.
3.4 Crnexenne 3a 00beKTaMu. TpeKuHT 3 1 1 4 | Hariucanme otuéra
3.5 3D peKkoHCTpyKUUA 3 2 2 4 | B BUIE CTaThU 1O
3.6 CBEpTOUYHBIE HEUPOCETH. 3 2 2 4 | mpoexTy.
3.7 Wutepuer-3penne. Kareropuszanus nzo0pakeHui 3 2 2 3
3.8 KomneroTepHoe 3peHue B peajibHOM BPEMEHHU. 3 2 2 4
Hroro yacos no kypcy 34 34 76
IHoaroroBka K 3K3amMeHy 36
4.2 T11aH BHeAyIUTOPHON CaMOCTOATEIbHOI PaG0ThHI 00YUAIOLIUXCS 0 THCIUIIJIMHE
CaMocTosiTeNbHas paboTa 00yJaroIIMXCs Y4eOHo-
Ceme OrneHouyHoe METOMIHACCIOT
Hassanmne pa3aciia, TCMbI BI/I,[[ CAMOCTOSTENbHOM CpOKI/I 3anaTLI obecrieyeue
CTp CpPEACTBO .
pa6OTLI BBIIIOJTHCHUA BpeMet CaMOCTOATCIEHO
(uac.) paboThI
Beenenue B KOMIIBIOTEPHOE 3PEHNE 1 00paboTKy Wzyuenue nexunn n Tposepka Marepuais
3 n300pakeHuid. SIpKOCTHBIE TPEOOpa3OBaAHMS yqe6§01/1 JIUTEPATYPHI. 1 Henens 4 BEIOHEHHEN JIEKIHA,
BITIOJIHEHUE .
nabopaTopHbIX padoT SAaH. peKOl\;z:gg:zHHaﬂ




CamocrosTenpHas paboTa 00yJaronuxcs

Ceme 3 OueHounoe
Ha3Banue paszgena, TeMbl B o aTpaTbl
CTp nJa CaMOCTOATCIbHON CpOKI/I CpeICTBO
BPEMCHHU
paboTHI BBITIOJTHCHUS
(gac.)
3 |bunaphsle nzo0paxenus. Mopdonornyeckue Wzyyenue nexuuu u ITpoBepka
npeoOpa3oBaHus yueOHOM JTUTEPATYPHI.
1 Hemens 6 BBITTOJTHCHHBIX
Beimonnenue .
3a1aHul
1ab0paTOPHBIX padboOT
3 |IIpocTpancTBeHHas 0OpabOTKa H300paKEHUH. Uzy4enue nexuuu u IMposepka
YactoTHas 00paboTka H300pakeHHI y4eOHOM JIUTEPaTyphI. POBEP
1 venensa 6 BBIIIOJTHEHHBIX
Brmmonnenune N
3a7aHui
J1a00PaTOPHBIX PadoOT
3 |HerexTopsl kpaée. OOpabOTKa KOHTYPOB. W3ydenue nexuun u [bosenka
v " o B
[Ipocroii ananu3 n300pakeHH. y4eOHOM JIUTEepaTyphl. POBep
1 venensa 8 BBIIIOJIHEHHBIX
BrinosiHeHre IPOEKTHOTO N
3a7aHui
3a1aHusI
3 |ABTOMaTHUECKask CErMEHTAIlUs U300paKEHUI. W3ydeHune neknyu u MpoBenka
NHTepakTrBHAs cerMeHTaIs U300pakeHU I yueOHOM IuTepaTyphl. POSED
2 "Henenu 8 BBITIOJIHEHHBIX
BrinosiHeHUE TPOEKTHOTO N
3a1aHui
3a1aHusI
3 |AHanu3 U MOUCK TEKCTYP. Wsy4enne nekuun u ITpoBepka
y4eOHO# JIUTepaTyphl. POBEP
1 Hemensa 5 BBITTOJTHEHHBIX
BsimosiHEHHE TIPOSKTHOTO .
3a1aHui
3aaHus
3 |ComocraBnenue n3odpaxeHuid. ' modanbHbIe U N3yyeHune eKuuu u
JIOKaJIbHBIE 0COOEHHOCTHU. J[eTeKTOphI 1 yueOHOM JIUTEPATYPHI. ITpoBepka
JIECKPUIITOPEL. Wsyuenue crareil. 2 Henenu 6 BBITTOJTHEHHBIX
BeliosnHEHHE TPOEKTHOTO 3a1aHuN

3aJaHusA

YuebHO-
METOIUYECKOE
o0OecrieueHne
CaMOCTOSTECIbHOM
paboThI

auTeparypa,
MaTEepHaJIBbL,
BBUIO)KCHHBIC HA
MHTEPHET-CTPAaHULIE
Kypca Ha caite
edu.mmcs.sfedu.ru




CamocrosTenpHas paboTa 00yJaronuxcs

Ceme OueHounoe
Hassanue paszena, Tem! Bun camocrositenbHON Cpoxku 3atparel
CTp BpEMCHH CPEJICTBO
paboTHI BBITIOJTHCHUS
(gac.)
3 |[Houck uzobpaxenuii. Bergenenue o0beKTOB Ha W3yueHue JeKIuu 1
H300paXKeHUIX yueOHOM IUTEpaTypHhI. IIposepka
N3yuenue crareil. 1 nepens 6 BBIITOJIHEHHBIX
BremonHeHHe TPOSKTHOTO 3aJlaHui
3a/1aHusg
3 |Pacmio3naBanmue auIl ¥ JIIOa€EH WzyueHue nekiuu u
y4eOHOU JTUTEePaTypHI. IIpoBepka
Nsyuenue crarteil. 1 Henensa 4 BBITTOJTHEHHBIX
BeliosnHEHNE TPOEKTHOTO 3alaHuN
3a/1aHus
3 |Cnexenue 3a oobekTamu. TpekuHT H3ydeHue nekuyu u
y4eOHOU JTUTEePaTyPHI. IIpoBepka
N3ydenue craTenl. 1 venensa 4 BBIIIOJIHEHHBIX
BrmonHeHne MpOeKTHOTO 3aJIaHUM.
3a/1aHus
3 |3D pekoncTpykius W3ydeHue JIeKIHU 1
y4eOHOU JIUTEePaTypHI. IIpoBepka
N3ydenue craTenl. 1 venensa 6 BBIIIOJIHEHHBIX
BrmonHeHne MpOeKTHOTO 3alaHuit
3aJIaHus
3 |CBéprounble HelipoceTn N3yyeHune eKuuu u
y4eOHO! TUTEepaTypHI. IIpoBepka
N3ydenue craTenl. 1 menens 6 BBITOJIHEHHBIX
BrimonHeHne MPOEKTHOTO 3aJlaHui

3aJaHusA

YuebHO-
METOIUYECKOE
o0OecrieueHne
CaMOCTOSTECIbHOM
paboThI




CamocrosTenpHas paboTa 00yJaronuxcs YuebHo-
METOAMYECKOE
Ceme 3 OneHouyHoe
Ha3Banue paszgena, TeMbl . aTpaTbl obecrieuenre
CIp BI/I}_I CaMOCTOATCIIbHON CpOKI/I CpEACTBO .
BpeMEHU CaMOCTOSTEIIbHOI
paboTHI BBITIOJTHCHUS
(uac.) paboThI
3 |HnaTepuer-3penne. KaTeropuzanus n3o0paxeHuit Uzyuenwue nexuun u
yueOHOM IUTEpaTypHhI. IIposepka
Wzydenue crareit. 1 nepens 4 BBITIOJTHEHHBIX
BrinonHeHne NpoeKTHOrO 3aaHui
3a/1aHusg
3 |KommnberoTepHOE 3peHne B pealIbHOM BPEMEHH Uzyuenwue nexuun u
y4eOHOU JTUTEePaTypHI. IIpoBepka
Nsyuenue crarteil. 1 Henensa 3 BBITTOJTHEHHBIX
BeliosnHEHNE TPOEKTHOTO 3a1laHHAM.
3a/1aHus
N 76
OO61mas TpyA0€MKOCTh CAMOCTOSITENILHOM pabOThI B TEYEHHUE CEMECTPa MO JUCIUIUINHE (Yac)
BromxeT BpeMeHU caMOCTOSTENIbHOM pabOThI B TeueHHe ceMecTpa, IPETyCMOTPEHHBIN y4eOHbIM 76
TIJIAHOM JIJIs1 TAHHOW TUCHIMUIUIAHEI (Yac)
[ToaroToBka K 3K3aMeHy 36
OO6miast TpyA0€MKOCTh CAaMOCTOSTELHON paOOThI B TEUEHHE CEMECTpa M Ha MOJITOTOBKY K 112
HK3aMeHy MO JUCIHILTNHE (Yac)
BromkeT BpeMeHH caMOCTOSATEIbHON pa0OThI B TEUCHHE CEMECTPA U Ha TTOJrOTOBKY K SK3aMEHY IO
112

AUCLHIUTHHE, TIPETYCMOTPEHHBIN yueOHBIM IUIAHOM JIJISl JAaHHOM TMCHUIUIMHEI (Yac)




4.3 Conepxxanue y4eOHOro MaTepuasa

Pasznes 1. O0padoTka nzodpakenni

Tema 1.1. BBeneHne B KOMNbIOTEpPHOE 3peHHe U 00pa00OTKY H300pasKeHUH.

BBenenve B KOMIIBIOTEpHOE 3peHHE M 00paboTKy wu3o0pakeHM. OCHOBHbBIE MOHATHA U
onpezeneHus, npuMeHenue. [lepedens 3anau.

Tema 1.2 SIpkocTHBIE TPpeoOpa3oBaHMs.

IBeToBOE MOCTOSHCTBO. JIMHENHAs M HEIUMHEHHas KOppeKLMs. BplpaBHUBaHHME OCBEIIEHHOCTH.
I'mcrorpammsl. Hopmanusanus u SKBajIu3anus.

Tema 1.3. BunapHble n300pa:keHus

[Topororas 6unapu3zanus. Meroa Omy. Beijenenre cBs3aHHBIX KOMITIOHEHT. [ 'eomeTprdeckue
WHBapUaHTBHI.

Tema 1.4. Mopdostornyeckue npeoopazoBaHust

Onepanu  HaJX COCETHHUMH DJIEMEHTaMH Ha OuHapHBIX  u300paxkeHusx. CocTaBHbIE
MOpP(OJIOrHUECKUE OIepaTOpBbI.

Tema 1.5 IlpocTpancTrBenHasi 00padoTKa M300paKeHHI

Ceéptka u ¢uibTpanus. Buasl myma. [IpoctpancTBeHHble (QuibTpbl. Pa3MmbiTHEe M NOBBILIEHUE
PE3KOCTH.

Tema 1.6. YacToTHas 06padoTKa N300pakeHH

YacrotHas ¢uibTpanus wu3o0paxkeHuil, pasznoxenne Dypre. Huskue W BBICOKHE YacTOTHI.
Pa3mbITHE U IOBBILIEHNE PE3KOCTH.

Paspen 2. BoicokoypoBHeBasi 00padoTKa U300paskeHuil

Tema 2.1. /lerekTopbl KpaéB n 00padoTKa KOHTYPOB

OOmue cBoiicTBa (GuUIBTPOB KOHTYpoB. OmpeneneHHe KOHTYpPOB IO TpaaueHty. OrmnpeneneHue
KOHTYPOB I10 IIEPEX01y Uepe3 HyJeBO ypoBeHb. ONTHUMU3UPOBAHHOE OnpezesieHue KOHTYpoB. KoHTyphI B
MHOI'OKaHAJIbHBIX U300paKEeHUSAX.

Tema 2.2. IIpocToii aHaau3 H300pakeHuii

Ocgeuienne. Bnayrpennue Qaxropsl. BHyrpukiaccoBas u3MeH4MBOCTh. ComocTaBiieHHE.
[Tonoxxenne kamepsl. MeTpuku.

Tema 2.3. UnTepakTHBHAsI cCerMeHTAIIHS

CermeHTanuss Ha OCHOBe aHaiu3a mnukcened. CerMeHTalus Ha OCHOBE aHallu3a KOHTYPOB.
CermeHTanus Ha OCHOBe aHanu3a obnacteil. CerMeHTalus Ha OCHOBE MOJIEIMPOBAHHS.

Tema 2.4. ABTOMaTHYecKasi cerMeHTalus U300paKeHu

CermeHTanMss Ha OCHOBE aHaiM3a mukcened. CerMeHTanuss Ha OCHOBE aHalINW3a KOHTYPOB.
CermeHTanusi Ha OCHOBE aHayIn3a obsacteil. CerMeHTaIs Ha OCHOBE MO/IETUPOBAHUS.

Tema 2.5. AHaJIM3 U OMCK TEKCTYP.

Metonael ayid  aHalM3a W NPOBEACHUS pPa3IUuuil MeXAy TekcTypamu. CBeneHue 3aaauu
pacrio3HaBaHMsA TEKCTYp K 3ajade pas3JIMueHus ypoBHEH SPKOCTH. MHOromMaclmTaOHBIH TEKCTYpHBIN
aHaJIN3.

Tema 2.6. ComnocraBieHne wu3o0paxeHuil. I[100ajbHBIE W JOKaJbHble O0COOEHHOCTH.
JleTeKTOpbI M 1eCKPUNITOPBI

ComnocraBneHne M300pakeHUH, TeoMeTpuyeckue mpeoOpazoBaHus u3o0paxeHuid. IIpsmoe
COTOCTaBJICHHE, MHOromaciiTaOHbli moaxon. IloHstue Tto4YeuHOM ocoOeHHOCTH. JleTekTop yriioB
Xappuca, LOG, DOG, Harris-Laplacian. Herekropsr obnacreit (IBR, MSER). [leckpumnrtops
ocobennocreit, SIFT.

Pa3nen 3. UHTe/NIEKTYAIbHBI aHAJIN3 H300paKeHUit

Tema 3.1. ITonck nzodpaxeHnii

Meroasl uHAEKCUpOBaHUsA u300paxkeHumit. [lomck momymayOnmkaroB. (Ckatue TOANHUCH
n300pakeHus, Xau-QyHKIu. MeToibl Ha OCHOBE "MelKa ciIoB".

Tema 3.2. BoigesieHue 00beKTOB HA H300PaKeHUSIX

MeToapl Ha OCHOBE «MeEIIKa CJIOB». ['MCTOrpaMMbl OpHMEHTHPOBAHHBIX TI'PaJUEHTOB. ByCTHHT.
Kackazp! kaccupukaTopos.



Tema 3.3. PacmosHaBanue JIMI U JIIOJAeH
Mouck mur — meron Viola-Jones. HOG neckpunropsl. DMmmupudeckuit Metol. MeTon XapaKTepHBIX
WHBAapHAHTHBIX MpPHU3HAKOB. Pacro3HaBaHue C MOMOIIbI0 ITa0JOHOB, 3aJaHHBIX pazpadboTunkoM. Merton
OoOHapy>KEHHs 110 BHEIIHUM IPU3HAKaM, 00yJaloLIiecs CUCTEMBI.

Tema 3.4. Cnexxenue 3a oo0bekTaMu. TpekuHr

Mertoap! BerunTanus (oHa. ONTHYECKUN MOTOK M ITOPUTMBI €ro OLEHKU. ba3oBble alropUTMBI
OTCIe)XHUBaHUsI OOBEKTOB, UX KOMOMHHMpoOBaHHE. Pacrno3HaBaHue COOBITUH Ha OCHOBE BPEMEHHBIX
1absioHoB. Vcnonp3oBanue "Meka cioB".

Tema 3.5. 3D pexoHcTpyKumst

AxtuBHble MeTOqbI 3D pekoncTpykuuu. [laccuBubie Mmetoabl 3D pexoncTpykimu. Ctepeo3peHue.
OO0BEMHBIN peHaiepuHT. [lonoMHEeHHAs peaTbHOCTh

Tema 3.6. CBépTouHbIe HelipoceTH

ApXUTEKTypa HCKYCCTBEHHBIX HEHpPOHHBIX CETel KaKk OCHOBA pAaCIO3HABaHHS H300pa)KEHUI.
ApXuUTeKTypa ¥ NpUHIMI paboTel. Metoabl oOyuenus. DyHKIMS aKTUBAMM HEHPOHOB (TIepenaToyHast
byHKIHS).

Tema 3.7. UnTepHer-3penne. Kateropusanus nzodpaxeHnuii.

[lonstue xareropuu. PacmnosznaBanue wuzoOpakeHuid moapMu. [lpusHaku [UIsl KaTeropu3anuu
uzoOpaxenuii. Kmacrepuzamusa. "Mermnok cioB". ['moOanmm3amuss W COCTAaBIICHHWE KOJUICKIIMH. 3aJadu
KOMIIBIOTEPHOTO 3peHusi Ha Oonbmux kosutekiusx. Jleckpuntop GIST. Omnpenenenue mecrta ChEMKHU.
Cunte3 xomutaxeir. OObeKTHBIE (PUIBTPBI M AHHOTAIUS H300paKECHUH.

Tema3.8. KomnbloTepHoe 3peHne B peajibHOM BpeMeHH

PanoMU3MpOBaHHBIN PEIIAFOLIHIA JIeC. AJITOPUTMBI VIS AOTIOJIHEHHOM peanibHOCTH. Kinect, onenka
O3Bl YelloBeKa B peaabHOoM BpeMeHH. [Ipumenenue Kinect.

V. OBPA3OBATEJIbHbIE TEXHOJIOI A

[Tpu npoBeneHnN NEKIMA 1 Ta0OPATOPHBIX 3aHATUN UCHOIB3YIOTCS CIEAYIONINEe 00pa3oBaTeIbHbIC
TEXHOJIOTHHU:

— MYJIbTUMEUIHBIC JIEKIIUH

— BJIEKTPOHHBIE (POPMBI KOHTPOJIS

— CAMOTECTUPOBAHUE CTYJICHTOB

VYuebHblil mporecc 0azupyercs Ha KOHLUENIMU KOMIIETEHTHOCTHOTO 00Y4eHUs, OpPUEHTHPOBAHHOTO
Ha (OPMHUPOBAHNE KOHKPETHOIO MEepeyuHs MPO(heCCHOHATBHBIX KOMIETEHIINN, aKTyalIu3allHI0 MOTy4aeMbIX
TEOpPETUYECKUX 3HaHUM. Pa3BepThiBaHME KOMIIETEHTHOCTHOW MOJAETH OOy4deHMs MpeArosiaraeT LIMPOKoe
NPUMEHEHNE MHHOBALIMOHHBIX CIIOCOOOB OpraHM3alluy y4yeOHOro mpolecca, B T.4. IPUMEHEHUE MeToja
IPOEKTHOr0 00y4eHMs, TEXHOJOTHH YIpaBIsIeMOro CaMOCTOSTENILHOIO 00yueHHsl B TOM 4Hcie OajulbHO-
PEUTHUHTOBOM CHCTEMbI, a TakK)X€ BHEIPEHHE CHCTEMbl OHJIAWH-TIOJNJEPKKU BHEAYJUTOPHOW pabOThI
CTYJIEHTOB.

JlucuumniuHa MOXeT ObITh peajn30BaHa YAaCTUYHO WJIM TOJHOCTBIO ¢ Hcnoib3zoBanuem DMOC
VYuusepcurera (90 u JIOT). AyauropHsie 3aHATHs U Apyrue (opMbl KOHTAKTHOMH pabOThI 00YyJaOLINXCS C
nperno/iaBaTeseM MOTYT MPOBOAUTRCS ¢ UCTOIb30BanueM miatdopm Microsoft Teams u MOODLE, B Tom
YHUCIIE, B pEXKUME OHJIAWH-JIEKIIUI U OHJIallH- CEMUHAPOB.

VI. OUEHOYHbIE CPEACTBA AJi5s1 TEKYLEI'O KOHTPOJIA U
TTPOMEXXYTOYHOU ATTECTALINU

[TonHBIIT  KOMIUJIEKT KOHTPOJBHO-OIIEHOYHBIX MaTepuaioB (DOHJ OLEHOYHBIX CpEJACTB)
oopmIsiercs B BUIE NPUIOKEHUS K pabodel mporpaMMe TUCIUILTHHBIL.



VII.

7.1.

1.

7.2.

1.

7.3.

7.4.

7.5.

1.
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YYEBHO-METOANYECKOE OBECIIEHYEHWUE ONCLNTTIINHbBI

OcHoBHas iuTEpaTypa.

[Mamupo, JI. KommbiotepHoe 3penue: ydebHoe mocobwe / JI. Illammpo, [I. Croxman; mox
penakuueir C. M. CoxkonoBa; mepeBoj ¢ anriuiickoro A. A. borycmaBckoro. — 4-¢ uzn. —
Mocksa: Jlaboparopust 3nanmii, 2020. — 763 c. — ISBN 978-5-00101-696-0. — Texkcr:
3JICKTPOHHBIN // Jlanb: AJIEKTPOHHO-OMOINOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/135496 (nara oOpamenus: 10.10.2021). — Pexum goctyma: s
aBTOPU3. II0JI30BATEIICH.

Kinerre, P. KomnberorepHoe 3penue. Teopust u anroput™mbl: yueObnuk / P. Knerre ; mepeBon ¢
aarnuiickoro A. A. Cmuakuna. — Mocksa: JIMK Ilpecc, 2019. — 506 c. — ISBN 978-5-
97060-702-2. — TekcT: anekTpoHHbIN // JIaHb: 3nekTpoHHO-OMONMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/131691 (nara oOpamenus: 10.10.2021). — Pexum gocrtyma: s
aBTOPU3. MOJIb30BATENCH.

JlonoJIHUTeIbHAS JTUTepaTypa

lakupbsios, D. JI. KomnberotepHoe 3penue Ha Python. IlepBbie miaru: yueoHoe mocodue / 3.
J. HlakupesinoB. — Mocksa: Jlaboparopus 3nanuii, 2021. — 163 ¢. — ISBN 978-5-00101-
944-2. — Texkcr: anexkTpoHHbIH // JlaHb: 31eKTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/166736 (mara oOpamenus: 10.10.2021). — Pexxum moctymna: s
ABTOPH3. MOJIb30BATEIICH.

Kanep, A. NUzygaem OpenCV 3. Pa3paboTka mporpamMm KOMIbIOTepHOTO 3peHust Ha C++ ¢
npumenenueM 6udbmuoreku OpenCV / A. Kanep, I'. bpancku ; nepeBoa ¢ anriumiickoro A. A.
Crunkuna. — Mocksa: JIMK Ilpecc, 2017. — 826 c. — ISBN 978-5-97060-471-7. — Tekcr:
3JICKTPOHHBIHN // Jlanb: 3JICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/108126 (mara oOpamenus: 10.10.2021). — Pexxum jmocrymna: st
ABTOPH3. MOJIb30BATEIICH.

I'oncainec, P. udposas odbpadboTka m3obpaxkenutii / P. I'oncanec, P. Byac. — 3-e u3a., ucnp. u
non. — MockBa: Texnocdepa, 2012. — 1104 c¢. — ISBN 978-5-94836-331-8. — Tekcr:
AJIEKTPOHHBIH // Jlanb: 3JIEKTPOHHO-0MOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/73514 (mata oGparuenus:: 27.10.2021). — Pexxum goctyma: s
aBTOPU3. NIOJIb30BATEIICH.

CnHcoxk aBTOPCKMX METOAMYECKHX Pa3padoToK.
Crpanuna kypca Ha caiite IHCTUTyTa MaTeMaTUKU, MEXaHUKH U KOMIIbIOTepHBIX Hayk, URL
http://edu.mmcs.sfedu.ru/course/view.php?id=228

IHepuoauveckue u3xaHus

Kypnan «KommnbrorepHas ontukay, http://www.computeroptics.ru

Ilepeyens pecypcoB cetn UHTepHeT, HEOOXOAUMBIX JJIsl OCBOCHHS M CUMILIHHbBI

Crpanuna kypca Ha caiite MIHCTUTyTa MaTeMaTUKH, MEXaHUKU U KOMIBIOTEpHBIX Hayk, URL
http://edu.mmcs.sfedu.ru/course/view.php?id=228

Odunmanbuslii caiit OpenCV

https://opencv.org/

Hayunast anekrponnas 6ubnuoreka. http://elibrary.ru/

OenepanbHoe xpaHwuile «EguHas komeknus HU@POBBIX 00pa30BaTENbHBIX PECYPCOBY
http://school-collection.edu.ru/



http://edu.mmcs.sfedu.ru/course/view.php?id=228
http://www.computeroptics.ru/
http://edu.mmcs.sfedu.ru/course/view.php?id=228
https://opencv.org/
http://elibrary.ru/
http://school-collection.edu.ru/

6. Yuusepcurerckas oubmmoreka online: http://biblioclub.ru/index.php?page=main_ub_red
7. MathWorld. http://mathworld.wolfram.com .
8. DnexrponHo-6ubanoreunas cucrema (O6C) FOPAUT www.biblio-online.ru.

7.6. lIporpamMHoe obecnieyeHne HHGPOPMAIHOHHO-KOMMYHHKAIIMOHHBIX TEXHOJI0T Ui
OmneparnmonHast cuctema Microsoft Windows (mrobast Bepcusi), maketr Microsoft Office (moGas
BEPCHUSL).

VIlIl. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHWUE ANCUNIITINHbI

8.1. YueOHo-1a60paTOpHOE 000pPY/I0BaAHHE

[Ipu npoBeeHUN TUCHMIUIMHBI yYalluecs 10JKHbBI ObITh 00ECIIEYEHbI:

1. JlekumoHHOW ayauTOpUEell € MYJIbTUMEIUHHBIM MPE3CHTAMOHHBIM O0OPYAOBAaHHEM IS
JEMOHCTPALMHK MIPE3EHTALMN U NIUTIOCTPATUBHOTO MaTepHasa.

2. Aynutopueil jid J1abOpaTOpHBIX 3aHATUN C anlapaTHbIMU U NPOTPaMMHBIMU CPENCTBAMU B
COOTBETCTBUM C peanu3yeMoi yueOHOM TeMaTUKO.

8.2. IIlporpamMMHBIe CpeACcTBa

bu6muorexa OpenCV (cBoboanoe I10).

Cpena nporpammupoBanus Microsoft Visual Studio
Microsoft Windows,

Microsoft Office,

Mertonuyeckue YKa3aHUs Ui o0yuaroImuxcs
10 OCBOCHMIO TUCLIUITIIMHBI

MeTtoanueckue YKa3aHHs ITPUBCJACHBI B y‘le6HBIX HOCO6I/I${X, MCPCUUCIICHHBIX B pa3JCiic Vi |,


http://mathworld.wolfram.com/
http://www.biblio-online.ru/

YYEBHAS KAPTA ANCUUNITINHBI

((KOMHBI-OTGDHOC SPpCHUCH

5 3au.en.; ak.u Bcero: 180, B T.4.: 34 nekuuii, 34 nadop., 76 caMmocTosT., 36 Ha MOJATOTOBKY K 9K3aMEHY

[IpenonaBarenu Jlemsnenko Slna MuxaigoBHa

Kadenpa npukiagHoii MaTeMaTUKH U IPOTPAMMUPOBAHHUSI

Kypc mar 2, cemectp 3

Hanpasnenue noarorosku: 01.04.02 «Ilpuknagnas mareMaTuka 1 ”HPOPMATHKA»

. PyOexubiii
N Texkymmi
No Buibl KOHTPOJIBLHBIX MEPONIPUATHIH KOHTPOJIb
KOHTPOJIb
(npu nanuuuu)
Pazgen 1. 12
O0padoTka M300paKeHHUIA.
1. | Bemonnenue 1abopaTopHbIx padoT 12
Pazgen 2. 14 10
BricokoypoBHeBasi 00pa0oTKa N300paKeHH.
1. | Joxnazn c 0630poM cTaTbu 10
2. | IlpoekTHOE 3aaHme 14
Pa3gen 3
N . 14 10
HNHuTenieKTyabHBIH aHAIH3 H300paKeHNI.
1. | IIpoekTHOE 3a1aHKe 14
2. | OTyer 1o NpoeKTy B BUJE CTAThU 10
Bcero 40 20
3a BBINOJHEHUE
3a7a4 bonycubie
Bonycubie 6abl1 (10 10) A . y
MOBBIIIEHHOU 0aJstbl (1o 10)
CJIO’)KHOCTH
1 vactp —
MUCbMEHHAs
pabora (30
IIpome:xxyTouHasi arTecTauus ¢ popme IK3amena
0aJIIoB)
(40 6annoe)
2 4acThb —
YCTHBIW OTBET
(10 Gamnmnog)

IIpenonaBarens



MunucTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit deaeparuu
denepalibHOE TOCYAAPCTBEHHOE OI0/KETHOE 00Pa30BaATEIBHOE YUPEKIECHUE BBICIIETO

ob6pazoBanus «PocTOBCKMI rocy1apCcTBEHHBIN SKOHOMHUUecKui yHuBepcuTeT (PUHX)»
(DaKy.]'IBTCT KOMIIBIOTCPHBIX TEXHOJIOTHH U 3alINThI I/IH(i)OpMaHI/II/I
Kadenpa pyngamenTanbHOM U TPUKIIATHOW MATEMATHKU

®OH/I OLIEHOYHBIX CPEJCTB
MO JUCHUTUIMHE (MOJY.JIIO)

KOMIIBIOTEPHOE 3PEHUE
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YpoBeHb 00pa3oBaHus:
Maructparypa
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«VICKyCCTBEHHBIN MHTEIUIEKT: MaTEMAaTUYECKUE MOJEIIN U IPUKJIIAHBIE PELICHUS»

®dopma 00yyeHus:
Ounas

PocroB-na-Jlony, 2023



NEPEYEHb KOMIETEHIIAN, ®OPMUPYEMbBIX TUCIUILINHON
KomubrorepHoe 3penne

Kon
DopmMyIMPOBKA KOMIIETEHIIMU
KOMITCTCHIIHH
1 2
OIIK IIpodeccnonanbHbIe KOMIIETEHITUT
[1K-6 Crnioco0eH pYKOBOJMTH MPOCKTaMHU MO CO3/IaHHIO, BHEAPCHUIO U HCIOJIb30BAHUIO
OJTHOW WJIM HECKOJBKUX CKBO3HBIX ITU(PPOBBIX CYOTEXHOJIOTUH HCKYCCTBEHHOTO
WHTEIJICKTA B MPHUKJIAIHBIX 00JIACTSX.
Nupuxarop
[1K-6.1 PykoBoauT nmpoekTamMu B 00JIaCTU CKBO3HOM LIU(PPOBOI CyOTEXHOIOTHUI
«KoMInbrOTEPHOE 3pEHUE»
ITACTIOPT ®OHJIA OLIEHOYHbLIX CPEACTB I10 JUCHUITJIMHE
KomnbrorepHoe 3penne u 00padoTka n3o0pakeHni
Ne Koumponupyemuvie pazoenvt | Koo Haumenosanue
n/n oucyuniuHvl * KOHMPOIUPYEMOU | OYEHOUHO20
KOoMnemeHyuu cpeocmea™*
1. Oo0padoTka n300paxeHu i I1K-6.1 Brimonaenune
nabopaTopHBIX  paboT.
Brimosninenue
JIOTIOJTHUTEITBHBIX
3alaHUN
2. BbicokoypoBHeBas oopadorka | [1K-6.1 Brimmonnenue
N300paKeHuii MIPOCKTHOTO 3a/IaHUsI.
BeicTynuienue c
o030poM  crareid MO
BbIOpaHHOM TEMe.
3. HNHTennexTyaabHbIH anamms3 | [1K-6.1 Breimmonnenue
n300pakeHu i MIPOEKTHOTO 3aaHHUS.
Hanucanne oruéra B
BHUJIC CTaThu o
IPOEKTY.

* Haumenosanue pasoena ykasvl8aemcs 8 COOMeemcmsuu ¢ pabouetl npocpammon OUCYUNIUHDBL.
**HaumeHnosanue oyeHOUHO20 CPeOCmea YKA3bl8aemces 6 COOMEemMcmeauu ¢ y4eOHoU Kapmou OUCYUNTUHBL.



MuHHCTEPCTBO HAyKU U BhIcIIero odpazoBanus Poccuiickoit denepannu
denepasibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHHE BBICIIETO

oOpa3zoBanus «PocToBCckmil rocygapcTBeHHBIN SkoHOMUYeckui yHuBepcuteT (PUHX)»
@DaKynbTEeT KOMIIBIOTEPHBIX TEXHOJIOTHNA U 3aIUTH HH(pOpMAITUH
Kadenpa dpynnamenTaapHO#M ¥ MPUKIIATHON MaTEMaTUKH

JlabopaTopHbie padOThI 10 JUCIHUIIIIMHE
«KoMmnbrooTepHoe 3peHue»

1.TemaTnka 1ad0opaTopHbIX padoOT MO pa3aejaM U TeMaM
Paspnen 1. O0padoTka nzo0paxeHni

JlaGopaTopnasi padora Nel. Beenenue (2 6asa)

3arpy3uTh u300pakeHue u3 Qaina.

[TocTpouTk rECTOrpaMmMy 1o Kaxaomy u3 kaHanoB RGB kak 11t Bcero n3o0pakeHusl, Tak
U JJI4 BbIIEEHHOU obsacTu. MHTEepdelic mpuiioKeHus: TakKe OLIEHUBAETCS.

J1oJKHBI OBITh IPEYCMOTPEHBI BO3MOKHOCTU: OUUCTKH, 3arPy3KU N300paKEHUS; CHATHS
BBIJICJICHHS], [IOBTOPHOT'O BBIJIEIICHHS O0IAaCTH.

JlaGopaTopHasi padora Ne2 SIpkocTHbIe peodpa3oBanus (2 6ajJia)

1. 3arpy3ka u3o0paxeHus
2. lIBeToBast KOpPPEKIUS N300paAKCHHIA
1. Koppekius ¢ OmopHBIM IIBETOM
2. Cepslif Mup
3. Ilo Bumy pyHKIIMHU TIpe0Opa3zoBaHuUs
3. SpxocTHas KOppPEKIHs B MHTEPAKTUBHOM PEKHUME 110 BUTY (PYHKITUH
npeoOpazoBaHust (HEOOA3aTEIbLHOE JOMOJHUTEIBHOE 3a/1aHUE)
1. T'paduk GyHKIIMN KYCOUHO JTMHEHHBIN
2. I'padux byHKIMM UHTEPIIOIUPYETCS CIUTAMHOM
4. Koppekiusi Ha OCHOBE THCTOTPAMMBbI
1. Hopmanu3zarusi TucTorpaMMbl
2. DKBaM3aIys THCTOTPAMMBI

JlaGoparopHasi pabora Ne3. IIpeodpa3oBanHusi K MOJTYTOHOBbIM, OMHAPHBIM
n3o0pakeHusiM (2 6as1a)

1. 3arpyska uzoOpaxeHus
2. IIpeobpaszoBanHue MBETHOTO K TOJIyTOHOBOMY
3. bunapuzanus
1. bunapu3zaius ¢ py4HbIM BHIOOPOM NOpOTa (BEPXHSIs, HYXKHSS U IO TUANa30HY)
2. bunapuzanus metonom Oiry rio0anbHast
3. bunapuzanus metonom O1ry JoKaibHas (C MpeaBapUTEIbHBIM pa30ueHUEM Ha
(dbparMeHThl - 0 KaKJI0MY CBOS OMHapHU3als)



4. bunapuzanus metooMm Oy uepapxudeckas (BBIIOJHICTCS C HEPAPXUIECKUM
pazOneHrneM KaKI0H yKe TOJIy9eHHONW 00JIacTH, TTIOKa BO3MOXHO pa30UBaTh)
4. KBaHTOBaHHE MO APKOCTH (C pyYHBIM 33JJaHHEM KOJIHYECTBA YPOBHEH)

JlaGopaTopnasi padora Ned. MopdoJioruueckue npeoopazosanus (2 6ajia)

Crnenyer peanin30BaTh BblIeJIEHUE TPOOJIEMHBIX 3yObeB y miectepeHku. [Ipumep pazobpan
Ha jiekiuu. Onucanue ecth y CTOKkMaHa.

Hcnonp30BaTh TOJBKO MOP(OIOrHUECKHUE ONEpalliu 11 OMHAPHBIX U300paskeHui. MOKHO
UCIOJB30BaTh s 3Toro ¢yukiuun OpenCV, manpumep: Erode — omepanms cyskeHus,
Dilate — oneparus pacmmpenus

JlaGopaTopnasi padora NeS. IIpocTpancrBennasi puiabTpamnusi (2 6aja)

BeinonHuTh ynydiieHue nzodpaxenus ckenera o onucanuto (I'oncanec n.3.8, kpaTko B
Mpe3CHTAI1H )

JlaGopaTopnasi padora Ne6. YUacroTHas ¢puabTpanus (2 6aja)

Jnst yactoTHOM punbTpanuu ucnodb3oBaTh BII® (cpeactBamu OpenCV).

[Toka3aTh noIaroBoe MPUMEHEHNE YaCTOTHBIX CIVIAKUBAIOLIUX M IMOBBIIIAIOIIUX PE3KOCTh
¢unbTpoB. [lokazars B cpaBHEHUH UeanbHbIN QuibTp, barepBopra u rayccuan. cxoaHoe
nzo0paxxkenue. Cektp uzoOpaxeHus. YacToTHbIA GUIBTP AJIs CrilakuBaHus. Pesynbrar
HaJIOKEHHUS B BUJIE CIIEKTPA U B BUJIE€ N300pakeHus. HacTOTHBIN (DPUIBTP JIs1 MOBBILICHUS
pe3kocT. Pe3ynpTaT HanmoKeHus B BUJE CIIEKTPa U B BUJI€ U300paXKEeHHUS

2. Metoan4yeckne peKOMEHIANMH M0 BbINOJHEHUIO JIA00OPATOPHBIX padoT
Meroauueckue YKa3aHUs JOCTYITHBI Ha CTpaHuLIEe Kypca
(URL.: http://edu.mmcs.sfedu.ru/course/view.php?id=228).

3. Kpurepumu oneHkmu:

3a KaXKIyI0 BBIMOJHEHHYIO JIA0OpaTOPHYIO pabOTy CTYICHT MOJy4aeT KOJIMYECTBO 0alioB,
yKa3aHHOE IOCJIE €€ 3arooBKa.
OO611ee KOIUYECTBO OAIOB MO KaXXJAOMY pa3Jieny:

e pazzen 1:12

CocraBuTenb


http://edu.mmcs.sfedu.ru/course/view.php?id=228

MuHHCTEPCTBO HAyKU U BhIcIIero odpazoBanus Poccuiickoit denepannu

denepanbHOE rocy1apCTBEHHOE OOIKETHOE 00pa30BaTEIbHOE YUPEKIEHHE BbICILIETO
oOpa3zoBanus «PocToBCckmil rocygapcTBeHHBIN SkoHOMUYeckui yHuBepcuteT (PUHX)»

DaKyIbTeT KOMIIBIOTEPHBIX TEXHOJIOTHI U 3alUTHl HHPOPMAITUU
Kadenpa dpynnamenTaapHO#M ¥ MPUKIIATHON MaTEMaTUKH

Kadenpa npuknaaHoit MaTeMaTUKH U IPOTPaMMUPOBAHUS
IIpoexTHBIE 3a1aHNU 110 JUCHUILIIMHE
«KoMubroTepHoe 3peHue»

YKa3aHuSA K BbINOSIHEHUIO MPOEeKTHbIX 3apgaHumn

Brauane HGO6XOIII/IMO HOI[pO6HO OIIMCaThb AaJITOPUTM PCHICHUA 3adadu. I[aﬂee

HEOOXOJMMO TIPUBECTH pPAOOTAIOMIUKA KOJA TMPOrPaMMBbl, PEATMU3YIOUIUN alrOpUT™M U
IIPOBECTH TECTUPOBAHUE AITOPUTMA HA TECTOBBIX JAHHBIX.

Pa3znes 2. BoicokoypoBHeBasi 00padoTKa M300paskeHuil

HaGopb! TecTOBBIX N300paXKeHU JOHKHBI COIEPKATh JOCTATOYHOE KOJIMYECTBO
n300pakennit (>=30 Ha KaXKIyI0 TPYyMIY)

1.

[IporectupoBats MmeTon SURF (peanuzoBannbiii B OpenCV) Ha pa3inyHbIX BUIaX
nzoopaxkenuid. [logoGpats HAOOPHI C TOJIOKUTEIBHBIMU U OTPUIIATEIHLHBIMU
puMepaMu

[TporectupoBats MeTon SIFT (peanmzoBannsiii B OpenCV) Ha pa3auYHbIX BUAAX
nzo0paxenuit. [logo06pats HAOOPHI C MOJIOKUTEIBHBIMUA U OTPULIATEIIEHBIMU
npuMepaMu

[IporectupoBaTh MeTo Xada /715 BbIACIEHUS OKPYKHOCTEN (pealn30BaHHbIN B
OpenCV) Ha pa3nuuHbIX BUjax uzoodpaxenuil. [lonodpate nzoopaxkenus, s
KOTOPBIX MOYHO MCIOJIb30BATh OKPY>KHOCTH ISl IE€TEKTUPOBAHUS U300paKEHHI.
[TonoOpath HAOOPHI C MOJOKUTETBLHBIMU U OTPUIATEIBLHBIMU TPUMEPAMHU
[IpoTecTupoBaTh MeTO 1 Xada AJis BbIIACICHUS NPSIMbIX (peaTu30BaHHBIN B
OpenCV) Ha pa3nuuHbixX Bujax uzodpaxenuit. [lomodbpate nzodpakenus, s
KOTOPBIX MOYXHO MCIIOJB30BATh MPSMBIE /IS JETEKTUPOBAHUS N300PKEHUM.
[Togo6path HAOOPHI C OJIOKUTEIBHBIMU U OTPULIATEILHBIMHU MPUMEPAMU
[IporectupoBaTh 000061IeHHBIN MeTOT Xada 1711 0OOHApY)KEHHS H300paKEHUH,
3a/1laBaeMbIx 11adaoHoM (peaninzoBanHbie B OpenCV) Ha pa3anMdHbIX BUAAX
n3oopaxkenuii. [logoGpats HAOOPHI C IOIOKUTEIBHBIMU U OTPUIIATEIHHBIMH
npuMepaMu

[IpoTecTtupoBatTh MeTo 1 Buoibl-J[>koHca [Jis 1eTeKTUPOBAHUS JIUIl (peaaTu30BaHHBIN
B OpenCV) Ha pa3nuyHbIX BUAax u3oopaxenuil. [lonoopaTs nzo0paxeHus ¢
Pa3IMYHBIM KOJIMYECTBOM JIMIL, C Pa3HBIMU pakypcaMu U T.11. [logoOpaTs HabOpHI €
MOJIOKUTEIIBHBIMU M OTPULIATEIIbHBIMU MIPUMEPaAMU

ITporectupoBars MeToA Buomnbl-/[oHca 115 1€ TEKTUPOBAHUS JIHL]

Ha PUCOBAHHBIX U300paKEHUSAX: KapTUHAX, aHUME, U Jpyrux pucyHkax ( B OpenCV)
Ha Pa3JIMYHbIX BUAAaX n300pakeHuid. [lomo6parh n300paxeHus ¢ pa3IMuHbIM TUIIAMHU
pucyHkoB. [Togo0paTe HaOOPHI € MOJOKUTEIHHBIMU U OTPULIATEIIBHBIMU ITPUMEpPaMU



Pasnen 3. UHTeIEKTYaIbHBIM aHAJIN3 N300paKEeHUH.
Hab6ops! TecTOBBIX H300paXKE€HUI TOJKHBI COIEPKATh JOCTATOUHOE KOJIMYECTBO
n300paxenuit (>=30 Ha KaXKIyI0 TPyIITY)

JleTeKTUpOBaHUE JIIOJEH HA KEIE3HOLOPOKHOM IIOJIOTHE.

. JleTekTHpoBaHUE U pacliO3HABAHUE JOPOKHBIX 3HAKOB.

. JleTeKTHpOBaHUE U PaCIIO3HABAHUE OW PA3METKHU.

. JleTeKTupoBaHUE U MOJCYET 3aXOASIIUX JIIOJEH B IOMEIICHHUE.

. JleTeKkTupoBaHUE ONPEEICHHBIX YUaCTKOB HA MEIULIMHCKUX U300PAKEHUSX.

g~ wWNBRE

Kpurepuu oueHuBanus
MakcumalipHast OLIeHKa 33 IPOSKTHOE M/WITM MHIMBHIYyIbHOE KKI0€ 3aJaHne cocTaBisieT M
0aJIoB!

e 2 pazmen: gokmnan ¢ 0063opom ctathl — M=10, mpoekTHOE 3amanne — M=14 6amtoB

e 3 pazzen: mpoeKkTHoe 3ajanne — M=14 GaioB, OTYET MO MPOEKTY B BUJE CTAThU —
M=10,

CTYI[GHTy BBICTABJIACTCA

M Gannos, ecnu paboTa BHITIOJHEHA MOJHOCTHIO M 0POPMIIEHA B COOTBETCTBUU C
NPEIbSIBICHHBIMHU TPEOOBAHUSMHU.

0.75+xM GamnoB, eciu paboTa BBITIOJIHEHA, HO TOMYIIEHBl HETOYHOCTH WIH €€ 0(pOpMIICHUE HE
COOTBETCTBYET NPEIBSIBICHHBIM TPEOOBAHUSM,

0.5%M 6ainoB, eciii UMEIOTCS CYIIECTBEHHBIE OMIMOKH, HO 00IIasi CXeMa BBITIOJHEHHS pabOThI
NPaBIJIbHA,

0.25+*M GamioB, €clii BBITTOJTHEHUE PA0OTHI OBUIO HAYaTO, HO OHA BHITTOJIHEHA JTUIITh YACTUIHO,
CYIIIECTBEHHBIC IIIark HE CICIIaHbl,

0 GamioB, ecii paboTa HE BHITIOJTHEHA.

[Tocne cymmupoBaHus BceX HaOpaHHBIX OANIIIOB, OKPYTICHUE MPOU3BOIUTCS 0 ONIKaMIIero
uenoro yucia. [{ns nonycka k sk3ameHy He0OXoAuMo HaOpath 38 OaioB

CocTaBUTeEb



JK3aMeHALMOHHAS MPOrpaMMa 1o JUCHUIINHE
«KoMnbrOTepHoOE 3peHue»

1. SpkoctHble mpeoOpa3oBanus. L[BeToBsie nmpoctpancTBa. ['ncrorpammel. JluneitHas u
HEJIMHEWHAas KOppeKUys. BelpaBHUBaHNE OCBEIIEHHOCTH. buHapu3anus.

2. Broigenenue cBsi3aHHBIX KOMIOHEHT. ['eomerpuueckue wHBapuaHThl. Omnepanuu Haz
coceqHUMH aneMeHTamMu. (OOpaboTka OWHApHBIX uU300paxeHuil. Mopdomornyeckue
npeobpaszoBanus. CBEépTka u ¢uibTpanus. [IpocTpancTBeHHass U 4acToTHas 0OpaboTka
n3o0paxeHuit. uUnbTpanus n300pakeHUH.

3. OO6mme cBoiicTBa (PUIBTPOB KOHTYpoB. OmpeneieHHe KOHTYpOB MO TPaJHMEHTY.
Hetextop Konu. [IpocnexxnBanre KOHTYpOB B OMHAPHBIX U MOTYTOHOBBIX M300PaKEHUSX.
JlokanbHbld U TOOANBHBIA TOAXO0ABI. [IpeoOpazoBanuss Xada u bapuca. OOGoOmIeHHOE
npeobpazoBanue Xada. Ananuz koHTypoB. Llennoit kon ®@pumana. KonupoBanue KoHTypa
KOMIUIEKCHBIMU YHCIIaMU. MeTo/1 aKTUBHBIX KOHTYPOB.

4, ABTOMaTHYECKAS U HHTCPAKTHBHAA CCTMCHTAIIU .

5. Mertoasl 11l aHaM3a U MPOBEJICHUS pa3Inuuid Mexay TekctypaMu. CBeieHUE 3a1a9u
pacrio3HaBaHMs TEKCTYp K 3ajadye pa3iIudyeHus ypoBHEH sPKOCTH. MHoroMacmTaOHbBIN
TEKCTYPHBINA aHAJIN3.

6. ComnocraBienne u300paxKeHUN, TEOMETPUUYECKHE IMpeoOpa3oBaHUsl H300paKEHUM.
[Ipsimoe comocraBieHue, MHOTOMacTabHbI 1moaxoA. [loHsaTre ToyedHOW OCOOEHHOCTH.
Herektop yrnoB Xappuca, LOG, DOG, Harris-Laplacian. [lerekTopsl o6mnacteit (IBR,
MSER). Jleckpunrtopsl ocooennocrei, SIFT.

7. Tlonsatue karteropun. PacroznaBanue wu3oOpakeHuil moapMu. [lpusHaku yis
Kareropusaiuu nzoopaxenuid. Kimacrepuszanus. «Memniok cioBy.

8. Meroasl Ha OCHOBE «MeEIIKa CJIOB». ['MCTOrpaMMbl OpHMEHTHPOBAHHBIX T'PAUCHTOB.
[Touck ymmr — meton Viola-Jones. byctunr. Kackanbl kiaccugpukaTopoB.

9. [I'nmobGanuzanuss W coCTaBl€HUE KOJUJICKIUHU. 3ajauyd KOMIIBIOTEPHOIO 3pEHHus Ha
oonpmmx  koJutekiusax. Jleckpuntop GIST. Omnpenenenne wmecta cbéMmiu. Cunres
KoJutaxked. OObEKTHbIE (PUIIBTPHI M AHHOTALUS U300PaXKEHHM.

10. Metoasl unaekcupoBanusi nzo0paxenuid. [louck momynyonukaros. CxxaThe MoaAnucu
M300paKeHUs, XAMI-PYHKIIMH. METO bl Ha OCHOBE «MEIIIKA CIIOBY.

11. Meroas! BerunTanus ¢hoHa. ONTHYESCKUN ITOTOK U aJITOPUTMBI €TI0 OIICHKH.

12. BazoBbie airOpUTMBI OTCISKHUBAHUS 00BEKTOB, UX KOMOMHHMpOBaHUe. Pacro3HaBanme
cOOBITHI HA OCHOBE BPEMEHHBIX MA0JIOHOB. Criob30BaHNE «MEIIIKa CIOBY.



13. PangoMu3upoBaHHBINA pelIAOU Jiec. AJTOPUTMBI JUIsl TONOJIHEHHON peaJbHOCTH.
Kinect, orienka mo3sl uenoBeka B peajgbHOM Bpemenu. [Ipumenenue Kinect.

JK3aMeHAIIMOHHLIN OnJiet Ne 1
no aucuuiuinie KomnbiotepHoe 3penne»

1. PasHoCTHBIE QUIBTPHI IEPBOTO MOPSIKA.
2. IlpeoOpazoBanue Xada.
3. TTowuck nur — meron Viola-Jones

Kpurepuu oueHku

DK3aMeH MPOBOJAMUTCS B IBYX YacTsX: 1 yacTh — nucbMeHHas padota (30 6auioB), 2 4yacTh —
ycTHbIN oTBeT (10 Gamion).

3a KaX]Iplif BOIIPOC MUCbMEHHOM YaCTH MOXHO MOJIY4HUTh 10 6 OaJIJIOB, KOJIMYECTBO OAIIOB
3aBUCHUT OT IIOJIHOTHI OTBETA:

10 GamioB - OTBET NOJHBIA W TPaBWIbHBIN, MaTepHall H3JIOKEH B OMpPENelCHHOMN
JIOTUYECKOM MOCIE0BATENIBHOCTH, JIUTEPATYPHBIM SI3bIKOM; OTBET CAMOCTOSTEIbHBIN;

7-9 0OamioB - OTBET MOJHBIA W MPABWIbHBIMA; MaTepHall HW3JI0KEH B ONpPENEJICHHON
JIOTUYECKOM TMOCJIEIOBATEIbHOCTH, IPU STOM JAOMNYIIEHBl JBE-TPU HECYIIECTBEHHBIC
OIIHUOKH, UCTIPABIIEHHBIE 110 TPEOOBAHUIO MPENOAaBATENS;

4-6 OayyoB - OTBET IMOJIHBIA, HO MPU ATOM JIONYIIEHA CYIIECTBEHHAs OIIMOKA, WU
HEIIOJIHBIN, HECBSI3HBIM;

1-3 Gaia - mpu oTBeTE 0OHAPYKEHO HETIOHUMaHUE 00YUYaIOIIMMCS OCHOBHOT'O COJICPKAHUS
y4eOHOro Matepualia, Win JOMyIIeHbl CYyIECTBEHHbIE OMIUOKH, KOTOpBIE 00yJaromuiics He
CMOT MCIIPaBUTh MPU HABOMSIINX BOMPOCAX MPENOAABATENS;

0 6aJIoOB - OTBET OTCYTCTBYET.

B ycTHyr0 yacth BXOJAT 5 BONPOCOB IO Mporpamme, IpeAnoiararoinmx KOpOTKUE OTBETHI.
3a yCTHYIO 4aCTh MOHO MOJTY4YuTh 10 10 6aitoB. 3a KaxAblid BOIIPOC MOKHO TIOJIYYHTh J10
2-X 0aI0B, KOTUYECTBO 0AJUIOB 3aBUCUT OT ITOJIHOTHI OTBETA:

2 Gasia - OTBET MOJIHBINA U MPABWIBHBIN; OTBET CAMOCTOSITEIbHBIN;

1 Gani - OTBET MOJIHBIN, HO MPU ITOM JOMYIIEHA CYIECTBEHHAs OlMOKa, WJIM HETOJIHBIH,
HECBSI3HBII;

0 6ayoB - IpU OTBETE OOHAPYKEHO HEMOHWMAaHUE 00YUYaIOIUMCSI OCHOBHOTO COJIEPKAHUS
y4eOHOro Marepuasia, Win JIOMyIIeHbI CYIIIECTBEHHbIC OIIMOKH, KOTOPhIE O0yJaroNIUics He
CMOT MCIIPaBUTh MPHU HABOASIIMX BOMPOCAX MPEMOJABATENS UIIU OTBET OTCYTCTBYET



