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1. Ilenn ocBOEHHUS TUCIMIIJIHMHBI
Lenbro ocBOGHUS AUCUUIUIUHBI «CUCTEMBI TEXHHUECKOTO 3PEHUS SBISETCS MOATOTOBKA
CTYJCHTOB 10 TEOPETUYECKUM BONPOCAM CHHTE3a COBPEMEHHBIX CHCTEM CMBICIOBOTO
NOHUMaHHS HU(PPOBBIX U300pAKEHUH.
B niporiecce npenogaBanus AUCIUTUIMHBI PEIAIOTCS CIICAYIONINE 3a1auu:
— H3YYCHHE aJrOPUTMOB 00pabOTKH OMHAPHBIX H300PAKEHUH;
— UW3y4YeHHE aITOPUTMOB CETMEHTAIIMH NU(POBBIX H300paKCHUH;
— HW3y4eHHE METOJO0B MAIIMHHOTO O0yYeHHUS MPUMEHHUTEIHHO K CHCTEMaM TEXHUYECKOTO
3pCHUS;
— HW3y4YeHHE aJNTOPUTMOB JIETEKTHPOBAHUS U PACIO3HABaHHUA OOBEKTOB Ha HHU(POBBIX
HN300paKCHHSIX;
— (opmupoBaHue 3HAHUI B 00JIACTH BUICOHAOIIOICHUS;
— (opMupoBaHHE 3HAHHI B 00JIACTH CTEPEO3PEHUS;
— (opMupoBaHME 3HAaHUM B O0O0JACTH YIPaBIEHUS AaBTOHOMHBIMH MOOHMJIBHBIMU
pOOOTaMH C MCIIOJIb30BAHHUEM CUCTEM TEXHHUECKOTO 3PEHHSI.

2. MecTO AMCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Jannas nucuuruimHa «Cuctemsl TexHudeckoro 3penus» (b1.B.J1B.07.01) otHOocuTCs K
JUCLUIUIMHAM T10 BBIOOPY 00s13aTenbHOM yacT bioka 1.

JUig u3yyeHus: JUCHMILIMHBI TPEOyeTCsl 3HaHWE OCHOB TEOPUM CUTHAJIOB U TEOPHUH LETel
JUCKPETHOT'O BPEMEHM, H3Y4aeMbIX B JUCHUIIMHAX «OCHOBBI TEOpUM Lened (4acTb 2)»,
«OcHOBBI TTH(PPOBOH 00PAOOTKM CUTHAIOBY», @ TAK)KE OCHOB TEOPUH O00PaOOTKH MHOTOMEPHBIX
CUTHAJIOB, M3ydaeMblX B qucuuiuiMHe «l{udpoBas obpaboTka uzobpaxenuit». dopmupyembie
HaBbIKM B XOJE€ OCBOEHHUS JUCHUIUIMHBI «CHUCTEMBl TEXHMYECKOIO 3pEHHUs» Ha dTamnax
JanpHeimero o0yyeHuss MOr'yT MCIOJIb30BAThCS MPH BBINOJHEHUHM HaydyHOU paboTsl. Cienyer
OTMETUTh JIMHAMHUKY IOCTOSIHHOIO COBEPILIEHCTBOBAHUS CUCTEM TEXHHUYECKOTO 3PEHMS, 4YTO
TpeOyeT OT mpolecca MpernojaBaHusl IMOCTOSHHON JOopabOTKM M NepepabOTKH HEKOTOPBIX
pa3zenos.

3. [llnanupyemsble  pe3yJbTaTbl  O0y4YeHHs] MO JUCHUILUIMHE, COOTHECEHHBIE ¢
IVIAHNPYEMBIMH Pe3yJIbTATAMH OCBOCHHUs 00pa30BaTeJbHOM NPOrPaMMbl

[Ipouiecc u3yyeHus: TUCUUILUIMHBI HAapaBiieH Ha (OPMUPOBAHUE CIETYIOIINUX JIEMEHTOB
kommnereHmii B coorBerctBM ¢ ®PI'OC BO, OOIT BO u npuoOpereHus cleayromux 3HaHHM,
YMEHMM, HaBBIKOB U (MJIM) OTbITA JI€ATEIbHOCTH:

®opmupyemas NHaukaTop N0CTHKEHUS Ilepeyenn
KOMIIeTeH LM KOMIIeTeHLIMH IJIAHUPYEMBIX Pe3yJ1bTaTOB 00y4eHusI
(ko u GpopMyJIMPOBKA) (ko u popMyJIMpPOBKA)

IIpodeccnonalbHble KOMNETEHIIUN

NI _TIK-2.1 3naer 3HaTh:
OCHOBHEIC — OCHOBBI TCOpHHU CMBICIIOBOI'O ITOHUMAaHUS
XapaKTEPUCTHKH 1H(POBBIX H300pAKEHHUIL;
paIHOTEXHIYECKHX — COBPEMEHHYIO  TaKCOHOMHIO  00JacTH
YCTPOMHCTB U CHCTEM TEXHUYIECKOTO 3PEHHUS;

[1K-2 NI _TIK-2.2 [Ipumensier | YMeTh:
3KCHepI/IMeHTaHLHBIe — HPOBOOUTH aHaJIn3 Ppa3INYHbIX
METOAbI UCCIICIOBAHUS AJITOPUTMOB, BXOOAIINUX B COCTaB
HpOHeCCOB B COBPEMCHHBIX CHUCTEM TCXHHUYCCKOI'O
PaaMOTEXHHYECKUX SpeHud,

YCTPOMCTBAX U CUCTEMAX




]I T1K-2.3 IIpoBoaut

3HATD:

MOJIYy4YCHHBIC
CCrMCcHTaIuu,

MOJIEIIH,

TEOPETHYECKHE — OCHOBHBIE  AITOPHTMEL,
UCCIIeJOBAHMS
PAIHOTEXHUIECKHX TEXHUYECKOTO 3PCHHSI.
YCTPOMCTB U CUCTEM YmeTb:

— COCTAaBJIATH

OpU  pEeLIeHuH

N1 TIK-2.4 Odpopmuser
OT4€THI B COOTBETCTBUU
MIPEbSIBIIIEMBIMU
TpeOOBaHUSIMU

PAINOTCXHUKHN

4. O0bém, CTPYKTYpa U cofepKaHHue TUCHUIINHBI

OO6mast TpyA0EMKOCTh JUCIUTIINHBI COCTABISACT 2 3a4€T. e11., 72 aKkaJ. 4acoB.

Ne Tembl (pa3nenbl) Buabl yueOHbIX 3aHSITHIA, DopMBbI TEKYLLIETr 0
n/n AUCIUILIMHBI, BKJIIOYAsI CAMOCTOSITETBHYIO KOHTPOJIsI
HX Cco/Iep:KaHHe padoTy CTy1eHTOB, ycmeBaeMocTH
H X TPYA0EMKOCTH
(B akageMUYeCKUX Yacax) dopma
? KonrakThas paéora MPOMEsKYTOUHOM
5] 5 aTTrecTaluu
G el g E = e (no cemecmpam)
ls| B|E|E|EE 2
= E % E s g § S | ®opmsi 30 u 10T
§ > s E 2 9 & (npu nanuuuu)
El €| 5/28 2
= = & H 5
1 |BBenenue u 0630p 7 4 1 6,7
MaTepuaia Kypca
2 |Ananu3 OMHAPHBIX 7 4 2 1 1 |Otuér mo
n3zobpaxenuii. [leproe nmabopaTopHoii paboTe
TIOHSITHE O PACTIO3HABAHUH
00pa3oB
3 |AnropuTMHYECKHE U 7 4 1 1 1
MaTEeMaTHYECKUE MPUHIIMITBI
CHCTEM aBTOMATHYECKOTO
pacro3HaBaHUs HOMEPHBIX
3HAKOB
4 |CermenTarus uzo0paxenuit | 7 4 2 1 1 |3amanwue mis
CaMOCTOSITEJIbHOI
paboTHI
OTtuér o
J1abopaToOpHOH paboTe
5 |BBenenue B MeETOIbI 7 6 2 1 |Oruér o
MAIIMHHOTO O0YYEeHHS nabopaTopHO paboTe
6 |derekTupoBaHUE OOBEKTOB 7 2 2 1 |Ortuér mo
Ha ITUGPOBBIX J1abopaTopHOH paboTte

IMO3BOJISIOIIINE
BBITIOJITHUTh CHUHTE3 COBPEMEHHBIX CHCTEM

TTO3BOJISIONINE
BBITIOJIHUTh KOHBEHEPHY!O / MHOTO3TAITHYO
00paboTKy 1u(pOBBIX N300paKEHHUH;

— UHTEPIPETUPOBAThH OCHOBHBIC PE3yJILTATHI,

3aa4y

KImaccuukamum W T. 1L
H(POBBIX N300pAKESHU.

Baagers HaBbIKaMu:

IIOCTPOCHUS, aHATIN3a ¥ KOMITLIOTSPHOTO

MOJIETTUPOBAHUS CHCTEM TEXHHYECKOTO

3peHus], pacCMaTPUBAEMBIX B 001aCTH




M300paKEHUAX

7 |Pacno3HaBaHHe OOBEKTOB Ha | [ 2 2 1 1 |3amanwue s
UPPOBBIX U300PAKEHUIX CaMOCTOSITEIIHHOM
paboThI
OTtuér mo
n1abopaToOpHOH paboTte
8 |OcHOBBI BUIEOHAOIIOAEHUS 7 2 2 1 |Ortuér o
J1a00paTopHO paboTe
9 |TpexmepHoe 3peHHUE U 7 2 1 1 |Otuér mo
(hopMupOBaHUE CTPYKTYPHI nabopaTopHO# paboTte
U3 JIBHXKCHUS
10 |CucreMbl TEXHUIECKOIO 7 2 2 1 1 |Otuér mo
3pEHHS B 3aa49€¢ yIIPABICHUS nmabopaTopHO# paboTte

ABTOHOMHBIMH MOOMJIBHBIMH
poboTaMu (ONIMOHAIBHO)

6 mom uucne ¢ 30 u J]OT 1
[IpomexxyrouHast aTrectanus | 7 0,3 3auér
HUTOTI'O 7 34 | 17| 5 |0,3]| 15,7 |72

¢ mom uucne ¢ 30 u ;10T 10

Ipumeuanue: 06vém (8 uacax) camocmosmenbHoU pabomvl 8 pamMKAX YCMAHOBIEHHO20 OAHHOLU
PIIJ] xonuuecmsa uacos, evinonusemou cmyoenmom c npumerenuem 30 u [OT (8 VK
«Memponoeus, cmanoapmusayus, cepmugpuxayusy ¢ LMSMoodle), onpeodersemcs xasxicovim
CMYOeHmos 8 3a8UCUMOCU OM YPOBHS €20 NOO20MOBKU U CNOCOO08 8bINOIHEHUS OAHHO20 8UOA
pabom.

Coaep:xaHue TeM AUCHUILINHBI

Tema Ne 1
Beenenne u 0030p MaTepuaja Kypca
UYro Takoe TexHHMUYECKOe (KoMIbloTepHOoe) 3peHue? llenb TEeXHHYECKOro 3peHus.
Wndpopmanus, wusBinekaemMas u3 LHUPPoBbIX u300pakeHuid. CI0KHOCTH, BO3HUKAIOIIUE
IIPYU IIOCTPOEHUH CUCTEM TEXHUYECKOTr0 3peHus. CBs3b Kypca «CHCTEMBl TEXHUUYECKOTO 3PEHUS
C JAPYIMMH JMCHUIUIMHAMHU. TEeXHHMUYecKoe 3pEeHHE B COBPEMEHHOW TpakToBke. lIpumepsr
NPaKTUYECKHX 3a/1a4, PeLIaeMbIX B 00JIACTH TEXHUYECKOTO 3PEHUS.

Tema Ne 2

AHaau3 OMHapHBIX n300paxkennii. [lepBoe nousiTue 0 pacnozHaBaHUM 00pa30B

UYro Takoe OuHapHOe u300pakeHHe? 3amayd, B KOTOPBIX HCHOJIb3YIOTCS OWHApHBIE
nzobpaxenus. [loporoBas OuHapuzauMsi TMOJYTOHOBBIX u300paxenuil. Metoq Oumy.
Mopdornornueckass 00paboTka OMHAPHBIX U MOJYTOHOBBIX W300pakKeHUH (JIuiiaTanus, 3po3us,
3aMbIKaHHe, pa3MbIKaHUe). MapKHpOBKa CBS3HBIX KOMIIOHEHT. I[IpW3HAaKH, HCIIOIb3yeMbIe
JUIs OTIMCaHMsl oOJlacTel, HaileHHBbIX Ha n3o00pakeHuH. UTo Takoe pacro3HaBaHHe 00pa3oB?
Kak ananusupoBats npusHaku (pydHoil moadop, rpadpuyeckuii aHamus3, MalllnHHOE 00y4YeHue)?

Tema Ne 3
AJITOPUTMHYECKHE H MATEMaTHYeCKHe MPUHIMIIBI CHCTEM AaBTOMATHYECKOI0
Pacno3HaBaHUs HOMEPHBIX 3HAKOB
OOme cBeaeHHs O paclio3HaBaHMM HOMEPHBIX 3HAaKoB. DWIbTpauus U yaydllleHHe
nupoBbIX H300paxeHui. JleTekTHpoBaHHe HOMEpPHOU miuacTuHbl. CerMeHTalusi HOMEPHOM
IIJIaCTUHBL. BeleneHne MpU3HAKOB, ONMCHIBAIOIINX CUMBOJIBI HOMEPHOIO 3Haka. Pacrno3sHaBanue
CHUMBOJIOB.

Tema Ne 4
CermenTanus u300paxeHui

4



Uro Takoe cermeHTanua? ABTOMaTHYECKas U MHTEPAKTHBHasl cermeHTauusd. [Ipumepsl
UCIIOJIb30BAaHUS CETMEHTAIMM B IPAKTUYECKUX 3a/1a4ax.

AJropyuTMBI aBTOMAaTHYECKOM cermeHTanuu. CerMeHTalus 4epe3 MoucK OJHOPOIHOCTEN
BHYTpU oOsiacteil. CermMeHTanusi, OCHOBaHHas Ha pa3IMYHBIX METOJaX KiacTepU3aluu
(anroput™m K-cpemHux, anroputM caBUTa CpeaHEro, airoputm rpadosoro pazouenus 1lu).
ANrOpUTMBI CErMEHTAllMM, OCHOBAHHBIE Ha pa3pacTaHUU OOJIACTEH, CIUSHUM U pa3feleHUU
obOnacreii. CerMeHTanuss 4epe3 IOMCK HEOJHOPOJAHOCTEM Ha TIpaHULAX H300pakeHUs.
Jerexropsl rpanul (netektop KoHHM, 1€TEeKTOp JTMHEHHBIX CErMEHTOB, IE€TEKTOP, OCHOBAHHBIN
Ha WCIOJIh30BaHUM 00Y4YCHHBIX cloBapeit). [IpeoOpazoBanue Xada. [IpeodpaszoBanue Panona.

ANropuT™Mbl MHTEPAKTMBHOM CerMeHTaluuu. AJTOpPUTMBI «BOJILEOHAs Majo4Ka»
U «yMHBIC HOXHHUIB. Anroput™ paspe3a rpada (GraphCuts). MartupoBanue H300pakeHHH.
Anroputm ChromaKeying.

Tema Ne 5
BBegenne B MeTOIbI MAIIMHHOTO 00YYeHHS

UYro Ttakoe MammuHHOe oOyueHue? Ilpumepsl 3amay, pemiaeMblX C HCIOJIb30BaHUEM
METOZIOB MamMHHOTO oOyueHus. OOydeHume c yuuteneMm (perpeccus M KIacCH(HUKAIIHS)
u o0yuyeHue Oe3 yuutens (KjIacTepus3alus M HOHM)KEHUE Pa3MEPHOCTH JaHHbIX). JIMHelHas
perpeccust ¢ OJHOM M MHOKECTBOM IIE€PEMEHHBIX. AJITOPUTM TIPAJUEHTHOIO CITYCKA.
Jlorucrudeckas perpeccust. bunapHas 1 MHOrokJ1accoBasi KIacCU(pUKaLHsL.

JluneiiHas W HenuHelHas Kiaccupukauus. buonornyeckue U UCKYCCTBEHHbIE
HEHUpOHHBIE CeTU. MICKycCTBEHHbBIE HEHPOHHBIE CETH MPSMOrO PaclpoCTpaHEHUs. APXUTEKTYpBI
UCKYCCTBEHHBIX HEMpPOHHBIX ceTeid. OO0yueHHe MCKYCCTBEHHBIX HEWPOHHBIX CETeW (aIroputMm
obpatHOoro pacmpoctpaHeHuss omuOku). Kiaccudukamus 00BEKTOB Ha  ITU(PPOBBIX
M300paXEHUsIX C HCIOJB30BAaHUEM MCKYCCTBEHHBIX HEWpOHHbIX cered. IlocTpoenue
ABTOHOMHOI'O HAa3€MHOI0 TPAHCIOPTHOIO CPEACTBA C HCIIOJIB30BAHMEM MCKYCCTBEHHOM
HeiiponHoit cetu (mpoekt ALVINN).

Otnaska aaropuTMOB MaIIMHHOTO oOyueHus. MammHHoe oO0ydeHue B 3ajaaye
ONTUYECKOTO PACIIO3HABAHUS CUMBOJIOB (JIETEKTUPOBAHME TEKCTa, CErMEHTAllUs CHUMBOJIOB,
kjnaccupukanus cumBoiioB). dopmupoBaHue OOJBIIOrO KOJIMYECTBA JAHHBIX Ul PEIICHUS
3a/1a4il MAIIUHHOTO 00y4YeHHUs. AHAIN3 NPONU3BOAUTEILHOCTH KOHBEHEPHOM CHCTEMBI.

Tema Ne 6
JleTeKTHpPOBaHHE 00bEKTOB HA HU(POBBHIX H300PAKEHUSIX
[Ipu3naky, wucnonb3yeMble JJis JETEKTHUPOBaHMS W paclo3HaBaHUS OOBEKTOB
Ha HU(QPOBBIX H300paxeHUsAX. JleTekTupoBaHHE OOBEKTOB B CKOJB3AIIEM OKHE. AJTOPUTM
Buona / JIxkoHca JuUis JETEKTHpOBaHMs JHII Ha [UQPOBBIX H300paKeHUsX. [IprMeps
QITOPUTMOB JIETEKTUPOBAHUS TOPOKHBIX U HOMEPHBIX 3HAKOB Ha IIU(PPOBBIX N300payKEHHSIX.

Tema Ne 7
Pacno3zHaBanne 00beKTOB Ha HU(POBBIX H300paKeHUAX
Pacrio3HaBaHue M1l Ha OCHOBE aHalM3a TJaBHBIX KOMIIOHEHT. OOmas ujes aHaau3a
rJIaBHBIX KOoMIOHEHT. Cokpaiiienue pazMepHocTu gaHHbiX. CoOcTBeHHbIe mia. Knaccudukarus
1o MeToAy Omvkaiiiero cocena.

Tema Ne 8
OCHOBBI BH/1€OHA0TIOIEHH S
IToctpoenne wMoxeneld (¢oHa W BBIAEICHUE TMEpeaHEro IulaHa. BeimeneHue
U KJaccu(PUKaIUs ABIKYIIUXCS O0BEKTOB. AJITOPUTMBI CIIEKEHUS 32 00bEKTaMHU.

Tema Ne 9



TpexmepHoe 3peHne 1 GopMHUPOBaHNE CTPYKTYPbI U3 IBHKCHUS

Mogens QopmupoBaHusi H300pakK€HH Ha OCHOBE IEPCIEKTUBHOM MPOEKIIHH.
Onpeznenenue riayOMHbI C HCIOIb30BAHUEM CTEPEOCKONNYECKOH cucteMbl. CTepeon300pakeHusl.
ITouck coorBercTBUil. OnunonspHas reomerpus. Jucnapurer. Kapra rinyOunsl. [IpoGnemst,
BO3HHKAIOIIME TPU MCIIOJIb30BAaHUU CTEPEOCKOMMUYECKONW CHCTEMBbl, U BO3MOKHbIE BapUaHTbI
ux peuieHusa. PopMUPOBAHUE CTPYKTYPBI U3 ABUKECHHUSL.

Tema Ne 10
CucTeMbl TEXHHYECKOT'0 3peHUsI B 3a/1a4e yIIpaBJieHUs
ABTOHOMHBIMU MOOMJILHBIMH P00OTAMU (ONIIMOHAJIBHO)

Uto Takoe poOOT M aBTOHOMHBIN MOOWIBHBIM po0OOT? [IpuMepbl poOOTU3MPOBAHHBIX
wiarhopMm. 3amaud  BOCHPUATHSA, JIOKAIM3AIMH, TIO3HAHUS W YIPABICHUS JBHKECHUEM
ABTOHOMHOTO MOOWJILHOTO poOoTa. VYmpaBieHHE aBTOHOMHBIM MOOWJIBHBIM  pOOOTOM
C UCIOJIb30BAHUEM LIBETOBBIX METOK M CUCTEMBbI TEXHUYECKOTO 3PEHUS.

Cnncok J1abopaTopHbIX padoT

AHanu3 OMHapHBIX U300pAKEHUH U NIEPBOE MOHATHE O PacllO3HABaHUU 00PA30B.
AJTOPUTMBI CETMEHTAIMU HU(POBBIX U300PAKEHUH.

Knaccudukanms pykonucHbIX CHMBOJIOB Ha OCHOBE METOJIOB MAIIMHHOTO OOYUEHHSI.
JleTeKTHpOBaHKE JIUIl HAa OCHOBE airoput™a Buosna / JxoHca.

Pacno3naBanue nuil Ha OCHOBE aHAM3a TJIABHBIX KOMIIOHEHT U METOJIa OJIrKauIiero
cocena.

OO6HapyxeHue IBMKYIIUXCS 00bEKTOB HA OCHOBE METO0OB BBIUMTAHUS (POHA.
[TocTpoenue kapThl ITyOMHBI HA OCHOBE CTEPEONapHI.

8. VYmpaBicHue aBTOHOMHBIM MOOWJIBHBIM POOOTOM C WCIIOIH30BAHUEM IBETOBBIX
METOK (OTIIMOHAIBHO).

agkrownE

~No

5. Oﬁpa3OBaTeanHe T€XHOJOTHH, B TOM 4YHCJIC¢ TEXHOJOIMH IJJICKTPOHHOIO
Oﬁy‘leHI/Iﬂ H JUCTAHHUOHHbIC 06pa30BaTeJ’leble TEXHOJOIUH, HCIHOJbB3YEMbBIC IIpH
OCYIIECTBJICHUHA 06pa3OBaTean0ro nmponecca mo TMCuMIJinHe

B mportiecce o0yueHust UCMOMB3YIOTCS CleAyomne 00pa3oBaTeNbHbIe TEXHOIOTHH:

IIpakTuyeckoe 3aHsiTHE — 3aHATHE, MOCBSAIIEHHOE OCBOCHHID KOHKPETHBIX YMEHHU H
HABBIKOB M 3aKPEIUICHUIO TMOJIyUeHHBIX 3HaHMi. Ha mnpakThueckux 3aHsATUSAX pazOupaercs
KpaTKas T€OpHUs W OTTAYMBAIOTCA MPAKTHUYECKHE HABBIKM PEIICHUS 3a7a4 IO MPEAJIOKECHHBIM
TEeMaM.

JlaGopaTopHoe 3aHSITHe —5TO TPOBEJICHUE CTYJACHTAMH [0 3aJIaHUI0 TPEToaBaTes
OTIBITOB C HUCIIOJIb30BaHUEM MPHOOPOB, MHCTPYMEHTOB U IPYTUX TEXHUUECKUX MPHUCIIOCOOTICHHUIA,
TO €CTh OTO H3yYEHHE KAKUX-IHOO SBJICHHM C TIOMOIIBIO CIENHAIBHOTO O000PYI0BaHUSA.
JlabopatopHble 3aHATHS, SIBISISICH OJHOU (hOpM yU4eOHBIX 3aHATHH, 1al0T BO3MOKHOCTh HATJISHO
chopMupoBaTh MpeACTaBiIeHHE 00 M3Y4YaeMBIX SIBIICHUAX M TPOIECCaX, MOMOTAIOT OBIAICTh
TEXHHUKOHM DKCIIEPUMEHTA, a TAKKE PELIATh MPAKTUYECKUE 3a/1a4d IIyTEM [IOCTAHOBKH OIIBITA.
JlaGopaTopHOe 3aHSTHE HAMPABICHO Ha JKCIEPUMEHTAIHHOE MOATBEPKICHUE TEOPETUUECKHUX
MMOJI0XKEHHUH.

KoncyabTauus — 3aHsiTHE, MOCBINIEHHOE KOHCYJIBTAIUSAM 110 OpraHU3aIuu
CaMOCTOSITENILHOM pa0dOThI, OTBETAM Ha BOMPOCHI CTYJCHTOB WM pa300py TPYIHBIX TEM.

HpaKTI/I‘-ICCKI/IC n Ha60paTOpHLIe 3aHATUA TMPOBOIAUTCS B CHeLII/IaJILHO-O60p}/'JIOBaHHLIX
KOMITIBIOTCPHBIX Kiaccax C HCIIOJIB30BaHHUEM CIICUAJIM3UPOBAHHOT'O mporpaMMHOI 0



oOecrnieyeHus. 3aliuTa pe3yabTaTOB MHIMBUYaIbHBIX 3aJaHUI MPOBOAUTCS MO TPAAUIIMOHHON

MCTOAHKE B KJIaCCE.

B nporecce 00y4eHust HCHOMAB3YIOTCS CIEAYIOUINE TEXHOIOTUN IEKTPOHHOTO 00ydeHUs
U IUCTAaHLMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOIHHU:
DJIeKTPOHHBI y4eOHbIii Kypc «CucreMbl TeXHMYecKoro 3penuss» B LMS
DaekTponHblii yausepcuter Moodle SIpI'Y, B koTopom:
- OCYUIECTBJISIETCS ~ NIPOBEAECHUE  OTHIENBbHBIX  MEPOIPHUATHN  TEKYIIEro  KOHTPOJI
yCIIEBAEMOCTH CTYJIEHTOB;
- mpexacraBieHa uH(opManus o ¢GopMe M BpPEMEHHM MPOBEACHUS KOHCYIbTAlUU IO
JUCLHUIUIMHE B PEKUME OHJIAH;
- mocpeAcTBOM  (opyMa  OCYHIECTBISIETCS CHHXPOHHOE U (WJIM) ACHHXPOHHOE
B3aUMoOJIeIicTBHE MEXIy OOy4yarollMMHUCS M IIpernojaBaTelieM B paMKax M3Yy4eHUs
JVCLUTUTAHBL.

6. IlepeyeHb JIMIEH3MOHHOr0 M (MJIH) CBOOOJHO PACHPOCTPAHSIEMOr0 MNPOrPaAMMHOIO
ol0ecreyeHusi, HMCHOJb3YyeMOr0 IPH OCYLIECTBJICHHHM O00pa30BATEJBLHOIO Ipouecca Io
AUCLHILIMHE

- MicrosoftWindows wu MicrosoftOffice mis moaroToBku pabodmx MporpaMMm u
JEMOHCTPALIMHU WILTIOCTPATUBHOIO MaTepuaa;

- Mathworks MatLab,

- Wolfram Mathematica.

- nanus  moucka ydeOHOM muTeparypel Oumbnuoteku SplY: ABTomMartusMpoBaHHAs
oubmmoreunas undopmannonnas cucrema "BYKU-NEXT" (ABUC "Byku-Next").

7. IlepeyeHb COBpPEMEHHBIX MNPO(ECCHOHANBHBIX 0a3 JaHHBIX H HWH(OPMANMOHHBIX
CIPABOYHBIX CHCTEM, HCIOJIb3YeMBbIX IPH OCYIIECTBJIEHHH 00Pa30BaTEILHOIO MpoIlecca mo
AUCHHILINHE (PU HE00X0IMMOCTH)
B mpomecce ocymiecTBieHHs  00pa3oBaTENFHOTO — Ipolecca 10 JUCHUILIHMHE
UCTIOJTB3YIOTCSL:
— MWudopmanmonnas cucrema «EnuHOe OKHO JocTyna K 00pa3oBaTeIbHBIM
pecypcam» —http://www.window.edu.ru
— INopran Hay4HO# 2mekTpoHHO# Oubaroreku - http://elibrary.ru/defaultx.asp
— OenepasibHasl yHUBEPCUTETCKAsI KOMITbIOTepHAst ceTh Poccun - http://www.runnet.ru/

8. [lepeyeHb OCHOBHOI ¥  [ONMOJHUTEJHHOW Yy4eOHOW JHMTEepaTypbl, PpecypcoB
HHG(POPMALIMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTn «MHTepHer» (IpH HEOOXOAMMOCTH),
PEeKOMEeH1yeMbIX /IJIsl 0CBOCHUSA U CIUIIINHbI

a) OCHOBHAasl JIUTepaTypa
1. TIpuopos, A.JI. Hudposas o6paboTka nzodpakeHuii: yued. mocodbue ans By3os / A. JL.
[Tpuopos, U. B. AnanbkoB, B. B. Xpsmes ; Apocn. roc. yu-t um. II. I'. Jlemunona,
Hayu.- meroa. coBer yH-Ta. — Spocnasns: SApl'Y, 2007. — 234 c.
2. OOpaboTka ¥ mepegaya MyJIbTUMETUHHON WH(GOpMAIUU: y4ded. mocooue Juis By30B / A.
JI. ITIpuopos, B. B. Xpsmes ; fpocn. roc. yu-t um. I1. I'. lemunosa, Hay4d.-meron. coBer
yH-Ta. — Spocnasns: SApl'Y, 2010. — 187 c.
0) AOMOJIHUTEIbHAS JIUTEepaTypa
1. Ilpuopos, A.JI. Menuannas ¢uupTpauus: meron. ykaszanus / A.Jl. Ilpuopos, B.B.
XpsteB. — SApocnasns, Apl'Y, 2006. — 54 c.


http://www.runnet.ru/

2. Ilpuopos, A.JI. O6paboTka M300pakeHUI JTUHEHHBIMU U YCPEOHSIOIUMHI (PUIBTpaAMHU:

meroa. ykazanus / AJIL. [Ipuopos, B.B. Xpsimmes. — Spocnasns: Apl'Y, 2006. — 49 c.
B) pecypcsl ceTu « UHTEpHET»:

1. DnektponHas 6ubMoTeKa yueOHbIX MaTepuanoB SApl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).

2. Wudopmammonnas cucrema «EnuHOE OKHO J0CTyma K 0Opa3oBaTelbHBIM pecypcam)
(http://www.edu.ru (paszaen YueOHO-MeTouUecKas OMOIMOTEeKA) WK 10 IPSIMOM CCBIIIKE
http://window.edu.ru/library).

3. DneKTpoHHO-OMONMOTEeYHass  cucTeMa  «YHHBepcuTeTckas — OubOmuoreka  onlinex»
(www.biblioclub.ru).

9. MaTepuaibHO-TEXHHUYECKas 0a3a, HEOOX0AUMAs /IS OCYIECTBJIEHUs 00Pa30BaTEeIbHOI0
npouecca no JMCUMIINHE

MarepuanbHO-TeXHUUYECKas: 0a3a, HeoOXoIuMasi IJisi OCYIIECTBICHHS 00pa30BaTEIbHOTO

npoliecca 1o AUCHUILIMHE BKIIOYAET B CBOM COCTAB CHELMAIbHbIC TOMELCHHUS:

- yueOHbIE ayTUTOPUU JJIsl IPOBEACHUSI IPAKTUUECKUX 3aHIATUN (CEMUHAPOB);

- yueOHbIe ayTUTOPUHU JJIs TPOBEICHUSI Ja00paTOPHBIX PadoT;

- yueOHbIC ayTUTOPHUHU JJISl TIPOBECHHS TPYIIIOBBIX U UHIANBUAYAIBHBIX KOHCYIbTALINH;

- yueOHbIe ayTUTOPUHU AJIS IPOBECHUS TEKYLIEr0 KOHTPOJIS U IPOMEXKYTOYHOM aTTeCTalluy;
-IOMEIICHHS JJIsI CAMOCTOSITEIIbHOW PadOTHI;

-IOMELEHNUs ISl XpaHeHUs M NPO(PUIAKTHUECKOTO OOCIYKHBaHHUS TEXHUUYECKUX CPENCTB
00y4eHwUsI.

ITomerieHust A CaMOCTOSITENIbHOM pabOThl O0YYAIOIIUXCs OCHAIIEHBl KOMIBbIOTEPHOMH
TEXHUKOH C BO3MOXXHOCTBIO TOAKIIOUeHHsT K ceTu «VHTepHeT» U obecreyeHneM JOoCTyra B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO CPEly OpraHU3allu.

Yucno mocagovyHBIX MECT B AyJUTOPUM JUIS TPAKTHUECKUX 3aHATHH (CEMUHApOB),
71a00paTOPHBIX — CHMCOYHOMY COCTABY IPYIIIBI O0YYarOIUXCS.

Y4eOHo-MeToinYeCKOe obecrnieueHue, HE00X0IMMOe TUISt OCYILIECTBICHUS
00pa30BaTeNLHOrO Mpoliecca M0 AUCLUILIMHE BKIIIOYAET B CBOM COCTAB:

ABTOD:

JloneHT Kadeapul

HU(PPOBLIX TEXHOJOTHH U

MAIIMHHOTO 00YUYEHHS A.B. Xpses



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://www.edu.ru/
http://www.biblioclub.ru/

IIpunoxkenne Ne 1 k paGoueil nporpaMme M CUHUIIIMHBI
«CHcTeMbl TEXHHYECKOT0 3peHHs»

DoH/I OLIEHOYHBIX CPEACTB
JJIS1 TPOBe/IeHNUs] TeKYylIeld ¥ MPOMeKYTOUYHOI aTTeCTAlIMH CTYIeHTOB
o AUCHUILJINHE

1. TunoBbie KOHTPOJIbHBIC 3a/IJaHUA WX UHbIC MaTCpPHUAJIbI,
H606XOHI/IMLIG AJIA OHCHKH 3HaHHﬁ, yMeHHﬁ, HAaBbIKOB U (I/I.]'[I/I) onbITa A€ATCJIbHOCTH,

XapaKTepu3yWIIHuX 3Tanbl ((OPMHUPOBAHUSA KOMIIETEHIUI

1.1. KoHTpoJsbHbIEe 32JaHUSA M HHbIE MATEPHAJIbI,
HCMoJIb3yeMble B Mpoliecce TeKylleil aTTecTanuu

3ananue 119 camMocTosiTe/IbHOM padoTsr Ne 1
IIpocToil anropuT™ pacrno3zHaBaHHsl HOMEPHBIX 3HAKOB

I_[e.nb paﬁoTbI: MOJIYUNUTDh HpaKTI/I‘IGCKI/Iﬁ OIIBIT PCHICHHA HpOCTOfI 3aJa4u TCXHHYCCKOI'O

3peHus U oNpoOOBaTh CUHTE3 AITOPUTMOB pacrio3HaBanus B cpene MATLAB.

Conep:xanue 3a1aHus
1. O0mue cBexeHus

HGO6XOZ[I/IMO pealin30BaTh AJITOpUTM CHUCTEMBI ABTOMATUYCCKOTIO pacClio3HaBaHUA

ABTOMOOWJIBHBIX HOMEPOB Ha H300pa)KeHUsX. 3ajadya COCTOUT B ONPEIACICHUU TMOJOKEHUS
CHUMBOJIOB, COCTAaBJISIOIINX HOMEP, U paclO3HAaBaHUU LUPPOBOI yacTH HOMEpA (TpU OCHOBHBIE
uudpsl, 6€3 koja peruona). [I[puMepHbIil anropuT™ pelieHus 3aJa4u IPUBEICH HUXKeE:

1. UcnpaBneHue KOHTpAcTa U OCBEILIEHHOCTH.

2. IlogaBnenue uryma.

3. buHapu3zanus u cerMeHTanus N300paKeHHUS.

4. Beluucnenue napaMeTpoB HallICHHBIX 0ObEKTOB.

5. Pacio3naBanue nudp HoMepa ¥ BhIJIETICHUE UX Ha N300paKEHUH.

6. BeiBo1 HaliieHHOTO HOMEpa.

ANropuT™ JOJKEH OBITh pealnu30BaH B BHUJE (PYHKIMH, HAa BXOJ KOTOpPOH nepenaércs

uMs ¢ailia ¢ KapTUHKOM, Ha BBIXOJ — MaccuB u¢p HalaeHHOro HoMepa. Eciu kakas-To nudpa
HE pacro3HaHa, B COOTBETCTBYIOILIEM 3JIEMEHTe MaccuBa nepenaércs —1. MoxHo pacrno3HaBath
He Bce UGPbI, HO YyeM OoJblle pacno3Haércs — TeM Jdyudmie. Kpome Toro, B GyHKIUHU T0JKHA
BU3YalIM3UpOBaThCs 0OpabaTbiBaeMasi KApTUHKA M Ha HEHl [IBETHOW paMKOM JOJIKHA OTMEYaThCsl
Kaxx1as HalaeHHas nudpa. CurHarypa GyHKIHUN J0JDKHA OBIThH CIeTyrOIeit:

functiondigits = CarNumberRecognition (filename, flag)

o° o° o o°

o° o o°

BxognHile rnapaMeTpsl
filename - nyTe k MSBo0O6paxeHMIO
flag - ecnm sToT napamMeTp paBeH 1, TO BMByanMBMpOBaATHL KapPTUHKY
C HaugeHHIMM UMPpaMM, B INPOTMBHOM ClIydYae HUYEIro
He BUByalmMsmMpoBaThb
BrxonHile napaMeTpsl
digits - Maccue umdpp HaMgeHHOT'O HOMepa
Cama yHKIus 10/KHa pacnojaraTbes B (aiie CarNumberRecognition.m.
XapaKkTepUCTUKHU BXOJIHBIX TaHHBIX:
1. M306paxeHnss HOMEPOB SIBJISAIOTCS OJTYTOHOBBIMH U C/I€TaHbI ¢ HEOOJBIIIMM 3aI1acoM.



2. lludps! u OyKBBI HAa HOMEPHBIX 3HAKAX Pa3MEIICHBI MTOCIEI0BATEIbHO (B BUE OJHOM
CTPOKH).

3. OTHOIIEHNE BBICOTHI K IIMPUHE BUAUMBIX Ha U300paKEHUH CUMBOJIOB HE 003aTeIbHO
coBmaaaet ¢ TeM, koropoe 3anaercs ['OCTom. Otnuunst Moryt gocturath 25%.

2. Hanucanue MATLAB-koaa

PaccmoTrpum Gosiee mogpoOHO OCHOBHBIC IIATH PEIISHUS TOCTABJICHHOH 3aa4H.

1. 3arpy3uTh BXOAHOE H300paXEHHE C UCIHOJIH30BAHUEM CIICIYIONICH KOMAaH]IbI:
inputim = double (imread('38.bmp")). Ilpumepbl H300paKEHUN, C KOTOPHIMH
pUAeTCS paboTaTh MPUBEICHHBI Ha puc. 1.

1y 825 MK 9t

'0021ce 172

Puc. 1. ITpumepsl TECTOBBIX U300paKEHUI

2. Peamu3oBath dTam  mpenoOpabOTKM  W300pakeHWs  (MCIpaBleHHE KOHTpAcTa,
NOJaBJIEHUE IIyMa U T. A.). [Ipu BBINOJHEHUH TAHHOTO W MOCIEIYIOLIIUX 3TAloB pa3peuiaeTcs
UCIIOJIb30BaTh cTanaapTHbie Gy MATLAB, nanpumep, u3 Image Processing Toolbox.

ITpumep n300pakeHUst C yJIydIIEHHBIM KOHTPAacTOM IpejacTaBieH Ha puc. 20. JlanHoe
n300pakeHHe TOJyYEeHO C HCIIOJIb30BaHMEM cTaHgapTHoil ¢yHkuum makera MATLAB
imadjust, KoTopas BBHINOJHAET JHMHEWHOE paCTSDKEHHE TUCTOrpaMMbl H300pakeHusl.
[Ipu oTcyTcTBUU MapaMeTpoB (YHKIUS OCYHIECTBISET PACTSHKEHHWE TUCTOTPAMMBI TaK, YTOOBI
MUHMMaJbHAass M MaKCHUMallbHas spKocTH mHkcenedl Obuin 0 u 255, COOTBETCTBEHHO.
HeoOxonuMo oTMeTHUTh, 4YTO MOAOOHBIA CMOCO0 KOPPEKIUH KOHTpacTa He sBISETCS
€/IMHCTBEHHbIM. B0O3MOXXHBIE BapuMaHThl MOXKHO TakKe HalWTH B COOTBETCTBYIOILEH HaydHO-
TEXHUYECKOMN JIUTEepaType.

ITpumep n300paxkeHus1, MOTYYEHHOTO U3 KapTHHKH HA pHC. 20 ¢ MOJABIEHHBIM IIYMOM
npejactaBieH Ha puc. 30. JlanHoe m300pakeHHE MOJYyYEeHO C HMCIOJb30BAaHUEM CTaHIApTHOU
¢ynkunn nakera MATLAB medfilt?2, koropas BBINOJHSAET MEAMAHHYIO (QHUIBTPALIUIO
U300paskeHus..

10



Puc. 2. a) U3o0paxkenue 10 06padboTku; 0) nzodpaxkeHue mociie 00padoTKu

3ameuanue. [[n1  ymoOcTBa nanpHedmieli 00paOOTKM KapTHHKY PEKOMEHIYETCs
ABTOMATHUYECKH 00pe3aTh C UCTIOIH30BAHUEM METO/Ia MIPOEKIINH.

Puc. 3. a) 3o6paxkenue 1o 06padoTku; 6) n3o0pakeHne mocie 00padoTKH

3. OcymiecTBUTh OMHApHU3AINI0 W300paKEHHUS TOJIYYEHHOTO Ha MPEIBIAYIIEM JTare.
Boinonuute gannyto onepanuto B MATLAB MoxHO ¢ ucnoib3oBaHueM, Hanpumep, QyHKIUU
graythresh, no3ponsome HailTu nopor 6uHapuzauuu MeroaoM Ony u pyHkuuH im2bw,
KOTOpasl MO3BOJIAET MOJYYUTh OMHApHOE M300pa’keHHe JUIs JTAaHHOT'O BXOJHOIO U 3aJlaHHOTO
nopora OWHapU3aluH, PACCUUTAHHOTO, HAIPHIMEP, C HCIIOJIb30BaHHeM (QyHKIMN graythresh.
bonee mnpocrtoit BapuaHT, mnon0o0paTh MOpPOr OWHapHU3allMd BPYYHYI0 M HCIHOJIb30BATh
CJICAYIONIYIO KOMaH/IY:

BW = adjustimage< 160;

3neck 160 — 310 Mogo6paHHOE NOPOroBoe 3HaueHue, adjustimage — BXOAHOE MOIYTOHOBOE
n3o0paxeHue, BW — BbIXOJHOE OMHapHOe n3o00paxeHue co 3HadeHussMu oT 0 mo 1. Ilpumep
00paboTKHU TIpeICTaBlIeH Ha puC. 4.

3ameuanme. [[ns  JOMONHUTENbHONH 00pabOTKM OWHApPHOTO M300pAXKEHUS MOXKHO
UCTIOJIB30BaTh MOP(HOIIOTHYECKHE OTIepallii HApAITUBAHUS, SPO3HHU, 3aMbIKAHH, Pa3MbIKaAHHS,
peanuzoBannele B MATLAB c ncnonbs3oBanueM ¢yHkuuii imdilate, imerode, imclose,
imopen, cOOTBETCTBeHHO. (Dopma CTPYKTYpHPYIOIIETO DJJEMEHTa MOXET OBITh 3aJaHa
C MCIIOJIb30BaHNEM (YHKIIUU strel.
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Puc. 4. a) U3o6paxkenue 1o 06pabotku; 6) n3odpakeHne nocie 00padoTKu

4. BBITIOTHUTh CErMEHTANUI0 OOBEKTOB HA IIOJIYYCHHOM OWHAPHOM HU300paKCHUH.
[TocneaHIOI0 MOXHO OCYHIECTBHUTH C HCIOJB30BaHUEM aJIrOpUTMa MApPKUPOBKU CBSI3HBIX
KOMIIOHEHT. JJIsi BBINOJIHEHUS YKA3aHHOW OIEpallid MO>KHO BOCHOJIB30BATHCS BCTPOCHHOU
B MATLAB ¢ynknueir bwlabel. PesynapraT paborsl ¢yHKIMM bwlabel mnpeacTaBieH Ha
puc. 5. I3o0paxkenue Ha puc. Sa MopdoIorudeckoir 00padoTKe HE IO IBEPraioch!

0)
Puc. 5. a) Uzo6pakenue 10 o0paboTku; 0) n300pakeHHE MOCIIE UCIIOJIB30BAHUS aIrOpUTMa
MapKHUPOBKH CBSI3HBIX KOMIIOHCHT

5. Bocrions3zoBatbest Bctpoenno B MATLAB  dysknumeit regionprops
JUTSI BBIYMCIICHUST TIapaMeTpoB (CBOMCTB WJIM JECKPUNTOPOB), HANJEHHBIX BBIIIE CBSI3HBIX
KOMIIOHEHT. B JaHHOM cllydae MOXET TOHAJA00UTHCS BBIYUCICHHE CBOMCTB «ILJIOIIAJbY,
«OTMUCHIBAOIINNA  TPSMOYTOJBHUK» HMIM  KAaKUX-TO JPYTUX  CBOMCTB, HEOOXOAUMBIX
JUISL IOCTPOEHUS SMIIMPUYECKHU MTOJTYYECHHBIX OFPAHUYEHUN HAa TO, KAKUE CBA3HBIE KOMIIOHEHTHI
ABISAIOTCA U paMH EHTPATbHON YacTH HOMEPHOH IJIAaCTHUHEI, a Kakue HeT. B paccMoTpeHHOM
Ha pHUC. 5 ciydae STUMH KOMIIOHEHTaMU SIBJISTFOTCSI 00JIaCTH PactoyioKeHUst HUPp «7», «1», «O».
HmenHo ux u TpeOyeTcs HaWTH MO 3aJaHMIO, a 3aTeM pacno3HaTh. Camblil MPOCTON KpUTEpUid
JUTSL PEILIeHUsI TaHHOM 33J1a4l COCTOUT B UCIIOJIB30BAHUU SMITUPUKH 00 OTHOIIEHUU HAUOOJIbIIEH
CTOPOHBI ONUCHIBAIOLIETO CBA3HYI0 KOMIOHEHTY IPSIMOYIOJIbHUKA K €r0 HAUMEHBIIEH CTOpOHE.
MoskHO puayMaTh 4TO-TO Apyroe!

6. [Tocme HaxXOXAEHUA CBSI3HBIX KOMIIOHEHT, OTBEYAIOIIUX MPEINOI0KUTEIHHO
3a CUMBOJIbI, HY’)KHO PELIUTH OINEpalHi0 PaclO3HABAaHUS CUMBOJIOB. JIJIsl BBINOJIHEHUS JTaHHOU
3a/layd  MOXHO MCIOJIb30BaTh CJIEAYIOIIYI0 TMOCIEAOBATENbHOCTh JAEUCTBUH. Bo-nepBbiX,
co3maTh 0a3y JaHHBIX ATAJOHHBIX CHMBOJIOB. B HacTosiieM 3amaHuu 0a3a gaHHBIX (puc. 6)
MpUBE/ICHA B KAUE€CTBE BCIIOMOTATENbHBIX JAHHBIX U CO37aBaTh CAMOCTOSITEILHO €€ HE HY)KHO!

O 125456 /89

Puc. 6. DranonHsie n300paxeHusi CHMBOJIOB LU(p HOMEPHOIO 3HAKa

12



Bo-BTOpBIX, ¢ Hcmonb3oBaHWEeM (QYHKIUH imresize TpeOyeTcss MPHUBECTH pa3Mep
M0 CTPOKAM U IO CTOJIOIAM JUIsl JETEKTUPOBAHHBIX CHMBOJIOB K pa3Mepy ITallOHHBIX. Pazmep
BCEX ATAJIOHOB 10 ymosyanuto 200 Ha 200 nukcenei.

3ameuanmue. [lonydeHHnble 1mocCie onepaluy pecaif3MHra CHMBOJIBI B OOIIEM clydyae
OyIyT IpEACTaBISITh MOJYTOHOBBIE N300paKeHHsI, KOTOpbIe TPEOYIOT MOBTOPHON OMHApHU3aluu
(cM. Bpime). Ilpumep wu3MeHEHUsT pa3Mepa CHMBOJIOB W WX TOBTOPHOW OWHApH3aIiu

W
736
716

Puc. 7. a) CUMBOIIBI 10 U3MEHEHUS paaMepa, ©) CUMBOJIBI 11OCJIE U3MEHEHHUS pa3Mepa
C MCTIONIb30BaHUEM (YHKIMU 1mresize U HacTpoiKon mapamerpa 'Method' kak
'"bicubic' (OukyOuyeckass HHTEPIIOIAIKS); B) CHMBOJIBI ITOCJIE U3MEHEHHUS pa3Mepa
C HCMOJb30BaHUEM (PYHKIIMM imresize, HacTpoiikoi mapameTpa 'Method' kak
"bicubic' (Oukybuueckas UHTEPIOSINS) U IOBTOPHON OMHApU3AIIUU

B-TpeTbux, mociue BBINOJHEHHS BbIIICO3HAYEHHBIX IEHCTBUN, MOKHO BOCIHOJIb30BAThCS
BCTpOeHHOM (pyHKIMel corr2 naketa MATLAB mist BeraucieHust K03 uIpenTa Koppessiui
MEXIY OAHMM M3 H300pakeHUH CHUMBOJIOB (pUC. 7B) M KaXKIbIM 3TAJIOHHBIM H300pa’keHHEM
(puc. 6). Pe3ynbraToM CpaBHEHHUS SIBISIFOTCS JAECSTh 3HAYEHMH, M3 KOTOPBIX HY)KHO BbIOpaTh
MakcumaiabHoe.  Haumbosplnee — 3HaueHue — Kod(ppHUIMEHTa  KOPpENsUH  yKa3bIBaeT
Ha HauOOJBIIYI0 TIOX0XKECTh MEXIy JBYMS CPaBHHBAEMBIMH HW300paKEHUSIMH CHMBOJIOB.
VKa3aHHYI0 BBIIIE OMNEpalMi0 CPAaBHEHMsS HY)KHO BBIIOJHUTH JJs BceX (hparMeHToB
JIETEeKTHUPOBAHHBIX CHMBOJIOB.

3ameuanme. Ecnn MakcumanbHOe aOCOMIOTHOE 3HaYeHHE KOd(D(UIIMEHTa KOppesluy,
MOJydeHHOE B TMPOIECCEe JECATH CpaBHEHHWH JIETEKTUPOBAHHOTO ()parMeHTa CHMBOJIA
C OTJIOHAMH, SBJISIETCS KpaiiHe HU3KUM, CKakeM, MeHblle 0,55, To, BEpOSATHO, CUMBOJI MOXHO
CUMTATh HE PACIIO3HAHHBIM U HA BBIX0J GyHKIMU CarNumberRecognition B OJHY U3 S4YEEK
napamerpa digits HyxHo nepenaBath —1.

7. Tlocne BBIONHEHWsS BBINICYKA3aHHBIX JCHCTBHIA HEOOXOIWMO BBIBECTH pE3yJbTaT
0o0paboTku 11060 B koMaHaHYI0 cTpoky MATLAB B Buze TekcTta (i1 pacCMOTPEHHOTO BBIIIE
ciy4asi TeKCT B HJeaje BBITJSIUT CIeAyoImuM olpa3zom: «716»), nubo, 1mo HeoOXOAMMOCTH,
BU3YaJIU3UPOBATh MOJy4YEHHBIH pe3yabTaT Tak, Kak MpeICTaBIeHO Ha puc. 8.

Puc. 8. Utorosslii pe3yabraTr 00pabOTKH TECTOBOTO H300payKEHUS
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JUig pucoBaHusl NPSIMOYTOJIBHUKOB MOKHO BOCIIOJIb30BaThcsl BcTrpoeHHo B MATLAB
¢byHkuueil rectangle, B KOTOPOM HYXHO yKas3aTb IIapaMeTpPh OMNMCHBAOIETO
CBSA3HYI KOMIIOHEHTY MNPSAMOYTOJIBHMKA. OTM IapaMeTphl ObIM HalOeHH
BEIIE C MCIOJIb30BaHMeM OYyHKLUMM regionprops.

3ameuanme. [Ipy BBIOJHEHUN 33/1aHUS UCXOAHOE MHOXECTBO (DparMEHTOB MATHICCITH
HOMEPHBIX 3HAaKOB HEOOXOMMO Pa3JIeNIUTh Ha JiBa: 00yJaroliee MHOKECTBO (C UMeHaMH (haitioB
or 1.omp go 35.bmp) u TecroBoe mMHOXecTBO (¢ MMeHamu (aiiizoB oT 36.bmp mo 50.bmp).
C ucnonp30BaHuEM 00YYarOIIEro MHOXKECTBO ()parMEHTOB HEOOXOIMMO HACTPOUTh BHYTPEHHHE
napaMeTpsl Balllero aJrOpUTMa paclio3HaBaHMs, a C UCIOJIb30BAaHUEM TECTOBOI'O — IPOBEPUTH
NPaBUIBHOCTH PaOOTHI AITOPUTMA.

8. Utorom JTAHHOTO IIPAKTUYECKOTO 3aJJaHus ABIISIETCS ¢byHKIMA
CarNumberRecognition (curHarypa KOTOpoil Oblia omMcaHa BbIINIE) COXpaHEHHas B (aiin
CarNumberRecognition.m. JlomomaurensHo k Otuéry mo pabore HeE0OXOAMMO
INPUIOKUTh TEKCTOBBIM (aiil ¢ KpaTKUM ONMCAaHUEM TOro, Kakue onepanuu B pabore ObuH
MIOJIE3HBIMU JIJISl peaIu3alii OTACJIbHBIX ATAIIOB PACIIO3HABAHUS, @ KAKHUE HET.

3aganue 1J1s1 CAMOCTOATEIbHOM padoThI Ne 2
Cermenranus udpobsix RGB-u3zo06pakennii ¢ ucmnoab3oBanueM Metoa K-cpeaHux

Leab padoThl: NOTYYUTH NMPAKTUKY PEATH3alUU aJTOPUTMOB CETMEHTAIIMH LU(PPOBBIX
nzobpaxenuii B cpene MATLAB.

Conep:xanue 3a1aHus
1. O0mue cBexeHus

Hacrosmee 3amaHue IMOCBSIICHO WCIONB30BAaHUIO alroputMa K-cpegHux B 3amade
cermeHTanuu  mudpoBbix  RGB-uzoOpaxkenwmii. Ilpumep cermeHTanuu  H300pakKeHUs
C UCIOJIB30BaHUEM ajJropuTMa K-cpeIHuxX mpeacTaBlIeH Ha puc. 10.

Jlisi mpoCTOTHI pelIeHHs 3aJadd  pa3o0beM €€ Ha HECKOJbKO JTaloB, KOTOPHIE
MOCIIEI0BATEIHHO TIEpEUHCIICHBI HIKE. [IpeooneHrne BceX 03HAYCHHBIX HIDKE IIaroB MO3BOJIUT
JOCTUYB OOIIETO ycrexa Mpy PeleHud paccMaTpuBaeMoi 3a1a4u.

a) 0)
Puc. 1. a) Ucxomnoe RGB-u3o0pakenue ¢ paspermenneM 128x128 mukcerneid; 0)
orcermeHTUpoBaHHOe RGB-1300pakenus ¢ ucnonp3oBanuem aaropurma K-cpeaHmx
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2. Peanu3anus aaropurma K-cpeaHux

Anroputm K-cpemHux mpeACTaBISICT METOA IS aBTOMATHYECKOTO OOBCIMHCHUS
MHOECTBa MOJOOHBIX J@HHBIX B Tpynmbl. Meton K-cpemHHX NpeacTaBiseT HUTEPAIMOHHYIO
IPOLIEAYPY, KOTOpas HAYUHACTCS CO CIYYalHOr0 ONpPEACICHUS HAavadbHbIX 3HAUCHHH CPEIHUX,
a 3aTeM COIMPOBOXKIACTCS HTEPAIMOHHBIM Ha3HAYCHHEM IPUMEPOB OJMKAUIIMM CpETHUM
U TIEPECYEeTOM 3TUX CPEIHUX C YIETOM OOBEIUHEHUS JAHHBIX B TPYIIIIHL.

Peamuzamus  anroputma K-cpegaux B MATLAB MoXeT BBITVISAETh CICAYIOIIHNM
o0pazoM:

5 HauasvpHaga MHMLIMaM3alur4a CpeIlHMX
centroids = kMeansInitCentroids (X, K);

foriter = l:iterations
Mlar 1. CBg3aTh KaxIyl TOUKYy M3 oDOydanleI'o MHOXeCTBa
OAaHHHEX X C Omwxanmym cpenHmMM. Himke idx (1)
COOTBETCTBYET MHIOEKCY CpemHero, KOTOPHM Ha3HAUaeTCHd
npuMepyimsamMHoxecTBax
dx = findClosestCentroids (X, centroids);

0® o o o©

'_J.

llar 2. IlepecuMTaTb 3HAUEHMS CPeOHMX C YyUdeTOM

o o°

Inpedergymeromara
centroids = computeMeans (X, idx, K);
end

B uukie, npencraBieHHOM BBILIE, aIrOPUTM iterations pa3 BBIIONHAET [1Ba Luar.
Ha nmepBom miare, ¢ ucnons3zoBanneM GpyHkuuu findClosestCentroids, ocymecTBaseTcs
Ha3HauYeHHE PUMEPOB U3 00YYAOIIeT0 MHOXKECTBA TAaHHBIX OrpKaiiimuMm cpeqauM. Ha BTopom
miare, C MCIOJIb30BaHUEM (YHKIUMUM computeMeans, BBINOJHAETCS MEpecyeT CpeIHUX
¢ yueToM 00BbeIMHEHHSI JAHHBIX U3 00yYaroIIero MHOXXEeCTBa B Tpymbsl. Heo6Xo1mmMo OTMETHTS,
4YTO MTOTOBOE pEIICHHE, MOJyYeHHOe Ha OocHoBe ainroputMma K-cpeaHux, He Bcerjaa siBisercs
UJCANbHBIM M 3aBUCUT OT HA4YaJbHOIO 3aJaHus cpeiHuX. [103TOMy Ha NIpakTUKE aaropuTM
K-cpeaHux 3amyckaioT OOBIYHO HECKOJBKO pa3 € pa3jIMYHbIMH HadalbHBIMU YCIOBUSMHU.
[Tpu 5TOM BO3MOXKHBIM MOAXOJ K BBIOOPY HAMIyUYIIEr0 PEIIEHUS MOXKET COCTOATH B IOMCKE
pelIeHuss ¢ HaWMEHBIIUM 3HAYeHHEeM CTOMMOCTHOM ¢yHkiuu. Huke kpaTko wu3znaraercs
peanu3alys IByX OCHOBHBIX 3TaroB airoputMa K-cpeaHux.

3. Mouck GumKaAWIIMX CPeTHUX

Ha nannoM mare anroputMm K-cpeTHHX CBS3BIBACT KKIBIA MPUMEpP U3 O0YUYaIOIIETo
MHOKECTBA JIAaHHBIX C ONMXKAWIIUM CpeAHHM Mg TEKYIUX MO3UIUI JITHUX CpeaHHX.
Jist onipeniesieHust pacCTOSIHUSL OT KaKIOTro MpHMepa U3 00yJaromero MHOXKECTBa JI0 KaKIOTro
CpeIHEro MpeanaraeTcs UCIoab30BaTh €BKIMIOBO paccTostHue. [Ipu 3ToM npumep CBS3bIBAETCS
C TeM CPEIHUM, €BKITU0BO PACCTOSIHHE 0 KOTOPOTO SIBJISICTCS HAUMCHBIIIHM.

[IporpaMMHBII KO, peamu3yIOIIMi JIEHCTBUS BHINIE, JOJDKEH 3aKII0YaThCs BHYTPHU
¢yakuun findClosestCentroids. ®@ynkmus findClosestCentroids mnpuHUMAaET
Ha BXOJ] MaTpUIly JaHHBIX X W TEKYIIMe TMO3WIMH BCEX CpeqHMX centroids. Beixomom
JaHHOW (YHKIHMM SBJISIETCS OJHOMEPHBIM MaccuB 1dx, KOTOPBIA COJEPKUT HHJIEKC
ommkaiimero cpensero (u3 MHoxkecTBa {1, ..., K}, rae K — obliee uncio cpefHux) ajs Kasxkaoro
oOyuJaroiero mpuMepa.
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4. BoluHCJIeHHe CPeTHNX

Ha pannom mare amroputm K-cpeaHMX BBIOMHAET MEPECUET CPEIHUX C YUYETOM
o0beAMHEHUS JaHHBIX B TIpynnbl. J[as mepecdera cpegHUX HUcHoib3yeTcs (opmyna
JUTSI BBIYHCIICHUST MATEMaTHYECKOTO OXKHJAHUSI O BBIOOpKE, MPUMEHseMas MO0 OTACIbHOCTH
K K&KJI0M pa3MepHOCTH 00yYarouX JaHHBIX, 00BbEIUHEHHBIX B TPYIIIHI.

[IporpamMHBIl KOJA, pEANU3YIOIIMN JEUCTBUS BBIIIE, JOJDKEH 3aKJII0YaThCs BHYTPHU
byakuun computeMeans. OyHKIUA computeMeans NPUHUMAET HA BXOJ] MAaTPUIYy JaHHBIX
X, OJHOMEpHbIH MaccMB idx, KOTOPBIA COAEPKUT HHIEKC ONIKANIIero CpeaHero
(u3 MHOXKecTBa {1, ..., K}, rne K — obmiee umciio cpeHux) Ul Kask/J0ro o0ydaromnero mpuMepa
U 4HCIo cpeHuii (kimactepoB) K. Beixogom nanHOM QyHKUMM sBisSeTCs MacCUB centroids,
KOTOPBIN COACPKUT KOOPIUHATHI PACCUUTAHHBIX CPEIHHX.

5. CiryvaifHasi HHUIMAJIN3A U

Ha npakTuke Xopoliei cTpaTerueil g MHULMATW3alUN CPEIHUX SBJISETCS CIYyYalHbIX
BBIOOp MPHUMEPOB M3 OOYYAIOUIEr0 MHOXKECTBAa, KOTOPHIE U CTAHOBATCA ITHUMH CPEIHUMHU.
B nacrosimem 3amanmm s peanmmzauumu  QyHkmmm  kMeansInitCentroids MOXHO
WCIIOJIb30BAaTh CJICIYIOINI TPOTPAMMHBIN KOJI:

CrnyduariHass MHMLUMAIM3alUusa CPeIHUX C
VCIIOJIb30BAaHMEM IIPUMMEPOB BEOPAHHBEIX CJIYUYaMHO
13 obydawnuer BEOOPKMU

o o o°

o\°

CriiyualHoe MepeylopsalouyeHMe MHIEKCOB IIPYMEPOB
randidx = randperm(size (X, 1));

% Bribop nepBeIXx K NpMMEpOB B KadeCTBE CPeIHUX
centroids = X(randidx (1:K), :):;

@yuknua kMeansInitCentroids npuHUMAET Ha BXOJA MaTpPUIly JaHHBIX X W YHCIIO
cpennuii (kiactepoB) K. Beixomom manHON (QyHKIIMU SBISETCS MAacCUB centroids, KOTOPBIU
COJICPKHUT KOOPAMHATHI CPEHUX, BBIOPAHHBIX CITy4aifHBIM 00pa30M U3 IPUMEPOB B 00yYaroIeM
MHOXECTBE JaHHBIX.

6. CerMmeHTalUs1 H300paKeHUIi ¢ UCTOIb30BaHUEM ajaroputMma K-cpeanux

Jlst  BBITIOTHEHHST 3aJaHusi HEOOXOJWMO TEpPBOHAYAIBHO 3arpy3uTh H300pakeHHE,
UCIIONb3Ysl CIEYIOIUN KOI:

Zarpyska 128x128 RGB-mzobpaxeHMe
(birdsmall.png)
= double (imread('bird small.png'))/255;

%
%

B

Hcnone3ys komanny reshape MOXHO chOpMHUpOBaTh MaTpUIly JaHHBIX X Ha OCHOBE
n3o0paxeHust A. J{7s BBINOJIHEHUS ATOM OINEpalMd MOXXHO BOCIIOJIB30BATHCS CIEAYIOLINM
KOZIOM:

% OmnpeneJsieHMe pasMepa u3o00paxeHms
img size = size(A);

Q

s Ilpeobpazopare RGB-m300paxeHMe B MaTPMLYy IaHHBIX

16



X pasmepa Nx3. 3mece N — B3TO UMCJIO OMKCeEJIEM
B M300paxeHur. Kaxnad cTpoka B MaTpuue X
CONEPXUT ApPKOCTb nukcesyid no R, G m B kaxHamam
= reshape (A, img size(l) * img size(2), 3);

o°® o o©

s

JInst 06paboTKM MaTpuIpl X MOXKHO MCHOJIB30BaTh 3arOTOBKY KOZA, MPEICTABICHHYIO B
nyHkre 2 Beime. I[lpu 3ToM HEOOXOAMMO 3aJaTh YUCIO KIACTEpOB K M YHCIO HUTeparui
anropuT™Ma iterations. Jlns ONpeAeNeHHOCTH YHUCIO KIAcTEpPOB MOXKET OBITh BBIOpAHO
paBHBIM 16, a uncio urepanuii — 10.

[locne HaxoXIeHUS BEKTOPOB centroids wuidx HEOOX0aUMO CPOPMHPOBATH
OTCeTMEHTHPOBaHHOE H300pakeHHne. J[ma 3Toro TtpebyeTcs IMOCTPOUTH MATPHIly JaHHBIX
X segmented, KOTOpas sBJIAETCA aHAIOIOM MATpUlbl X, HO MpPU 3TOM COAEPHKHT
MH(OPMAIMIO O MOIYYEHHBIX CETMEHTaxX. A 3aTeM npeoOpa3oBaTh X segmented, HCHONb3Ys
KOMaH/1y reshape B HTOrOBOE OTCETMEHTHPOBAaHHOE H300pakeHHe. [IporpamMMHBIN KO,
peaNN3yIONIHi AEHCTBUS BBIIIE, BBITIIAUT CICAYIOINM 00pa3oM:

% BoccTaHOBJIeHME M300pPaXeHMs M3 MHIOEKCOB 1dx

% nyTeMm OoTOoOpaxeHMs KaxXIOoI'0 MHIEKCa B BHAaUEHUEe
% COOTBETCTBYyUEIO CpelHeI'o

X segmented = centroids (idx, :);

% PopMMPOBAHME MATPMULE B OTCEIMEHTUPOBAHHOT'O M300pPaXeHUM
B = reshape (X segmented, img size(l), img size(2), 3);

7. Hanncanue ¢aiina cuenapus main

VToroBEIM pes3yJibTaToOM paboTH OOJDKeH ObTh  Qany CcueHapum
main.m, JAEMOHCTPUpPYIOLIMI pabOTy Ballero ajaropuTMa U BbI3BIBAIOIUN  (QYHKUIHU
kMeansInitCentroids, findClosestCentroids, computeMeans. B 3akimoueHuun
HEOOXOJUMO OTMETHThb, YTO C POCTOM pa3Mepa H300paKeHHs, BpeMs, 3aTpauMBaeMoe Ha
BBITIOJIHEHHE alNTopuTMa, OyaeT yBenuuuBatTbes. [loaTomy, mpu HEOOXOAMMOCTH, pa3pelieHue
M300paXKeHH, UCTIONB3YEMBIX JIJISl TECTUPOBAHMSI, MOKET OBITH YMEHBIIEHO.

1.2. Ciucox BOnpocoB M (WJIM) 3a1aHMI 1J1s1 TPOBeAeHUs IPOMEKYTOYHON aTTecTAllUH

Onenka 3a OT4ér 0 M1abOpPaTOPHOI paboTe BHICTABIIAETCS IO CIEAYIOIIEMY KPUTEPHUIO:

— cozepkanre OT4éTa MOIHOCTHIO COOTBETCTBYET TPEOOBAHUS CO/IEPKAHUS PaOOTHI;

— MPaBUIBHOCTh Pacy€ra COCTABJISIONIMX MOTPENIHOCTEH W CyMMAapHOIl MOTPEelHOCTH B
COOTBETCTBUU C BUJIOM U3MEPEHHUS U TUTIOBOM METOAMKON 00pabOTKU pe3yabTaTOB;

— TMpeJCTaBlIeHUE PE3yIbTATOB U3MEPEHUI COOTBETCTBYET TPEOOBAHUS TUIIOBBIX METOIHK
00pabOTKH Pe3yNbTaTOB.

[TpaBunbHoe odopmiienne OTuéra ¢ 1 ¥ 2 MONBITKH COOTBETCTBYET OLIEHKE «OTIUYHOY, C
3 u 4 — OllEHKE «XOpOIIO», C 5 — 7 — OIIEHKE «yJOBIETBOPUTEIHHO», B OCTAIBHBIX CIydasx —
«HEYHOBIETBOPUTEIHHOY.

Omnenka cobOeceoBaHMS IO TEOPETHYECKOW YacTH BBHICTABISIETCS B COOTBETCTBHHU CO
CIEYIOIIUMU KPUTEPUSIMU:
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Kpurepuit Orenka O1enka Oruenka
OLICHHBaHUS YIOBJIETBOPUTEIIHHO XOPOIIO OTJIMYHO
[lonHora oTBeTa Ha | —OAMH M3 BOIPOCOB | — OAMH M3 BOIPOCOB | BCE BOIIPOCHI

BOIIPOCHI PACKpBIT TOJHOCTHIO, | PACKPBIT PaCKpBITHI

OCTaJIbHEIC MMOBEPXHOCTHO, IIOJIHOCTBIO,

BOITPOCHIPACKPBITHI OCTAJIbHBIE  BOTIPOCHI

MMOBEPXHOCTHO; PaCKpPBITHI

— OIMH W3 BOMPOCOB | IMOJHOCTHIO;

PacKpBIT — 10 BCEM BOIIpOCam

MMOBEPXHOCTHO, 10 | PacCKpbITa  OCHOBHAs

OCTaJIbHBIM BONPOCAM | CYyTh, VITYIICHBI

packpbeiTa OCHOBHAs | HE3HAYUTEIIbHBIC

CyTh JeTanu
[IpaBUIBLHOCTH OTBeThl Ha BOMPOCHI | OTBETHI HA BOIMPOCHI | OTBETHI HA BOIPOCHI
OTBETOB Ha BOMPOCHI | HE COJIEpIKaT | HE COoIepX,aT OIMOOK | HE COAepIKAT OIMIHOOK
ouiera CYIIECTBEHHBIX J5R10% OIIINOKHU

OIMOOK, €CTb | UCTIPABJICHBI o

OmMOKM B JIETANSX, | pe3yabTaTam

KOTOpbIE  OCTAIOTCS | YTOUHSIOIIUX

HEMOHSITHBI CTYAEHTY | BOIPOCOB TOJIBKO

o pe3yabpTaTaM | 4YaCTUYHO

YTOYHSFOIINX

BOITPOCOB

N =

NGO

Cnucok BONPOCOB /1Jis1 3a4éTa:

ApO3HUs, 3aMbIKaHUE, PA3MBIKAHUE).
9. MapkupoBKa CBSI3HBIX KOMIIOHEHT.

10.
11.
12.

o0ydenue)?
13.
14.
15.
16.
17.
18.
19.

Uto Takoe TeXHUYECKOE (KOMIBIOTEPHOE) 3peHue?
Llens TexHuueckoro 3penus. Mudopmanus, ussiekaemas u3 LuppoBbIX U300paKeHUH.
CH0XHOCTH, BO3HUKAIOIINE TPH MIOCTPOCHUH CUCTEM TEXHUYECKOTO 3PEHHUSL.
TexHuueckoe 3peHHE B COBPEMEHHOW TpaKTOBKE.
pemaemMbIX B 001aCTH TEXHHYECKOTO 3PCHUSI.

Yro Takoe GMHapHOE U300paxeHue?
3aauu, B KOTOPBIX UCHOJIB3YIOTCS OMHApHBIE U300paKEHHUS.
[ToporoBast OuHapu3anus NOITYTOHOBBIX H300pakeHuit. Meron Orty.
Mopdonorudeckass o0paboTka OWHAPHBIX W TIOJYTOHOBBIX HM300pa)KeHUW (JuUaTaIus,

ITpumepsl

OO61mue cBeieHHs 0 pacro3HaBaHUU HOMEPHBIX 3HAKOB.
Uto Takoe cermeHTanus?
ABTOMaTHUYECKasi U UHTEPAKTUBHASI CETMEHTALIMS.

[TpumepsI UCTIONB30BAHMS CETMEHTAIMH B TIPAKTUYECKUX 3a1adax.
AJNTOPUTMBI aBTOMaTHYECKON CErMEHTALINH.

CerMeHTanus yepe3 MorucK OJHOPOAHOCTEH BHYTPH 00JIacTei.
CerMeHTanus, OCHOBaHHAsl Ha Pa3JIMUHbIX MeToAax Kiacrepuzauuu (anroputm K-cpeanux,

AJITOPUTM CJIBUTa CPEHETO, aropuT™ rpadosBoro pazouenus [n).

20.
oOJracre.
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NMPaKTUYICCKUX 3ala4,

[Tpu3Haku, ucnonb3yemble Ui ONUCaHUs 0bacTell, HallICHHBIX Ha U300 pakeHUH.
Uro Takoe pacrnio3HaBaHHe 00pa3oB?
Kak ananu3upoBarh mnpu3Haku (pyuyHoH moabop, rpaduuecKkuil aHaau3, MaLIMHHOE

Anr OPUTMBI CCTMCHTAIIMHU, OCHOBAHHBIC Ha pa3paCTaHun 06J'IaCTeI7I, CJIMSAHHUU U PA3CIICHUN




21.
22.

23.
24,
25.
26.
217.
28.
29.
30.
31.

32.
33.
34.
35.
36.
37.
38.

39.

40.

41.
42,

43.

44,
45.

46.
47.
48.

49.
50.

51.
52.
53.
54.
55.
56.

S7.

58.
59.

CermeHTanus yepe3 MOMCK HEOAHOPOJAHOCTEH Ha TPaHHIIAX U300pakeHusl.

Herextopel Tpanui (neTexktop KoiHHHM, [IeTEKTOp JIMHEWHBIX CETMEHTOB, JCTEKTOD,
OCHOBaHHBIM Ha UCTIOJIL30BAaHUU O0YUCHHBIX CIIOBapeit).

[IpeoOpazoBanue Xada.

ITpeoOpazoBanue PanoHa.

ANTOPUTMBI HHTEPAKTUBHOM CErMEHTAIIUH.

ANTOPHUTMEI «BOJIIIEOHAS MTAJIOYKa» U «yMHBIE HOXKHUIIBD».

Anroputm paspesa rpada (GraphCuts).

MarupoBanue nzodpaxenuii. Anropurm ChromaKeying.

Yrto Takoe MamuHHOE 00yueHue?

[Tpumepsl 3a/1a4, penraeMbIX ¢ UCIOIB30BAHUEM METOJI0OB MAIIMHHOTO O0yUYCHHS.

OOyuenne c¢ yuuteneM (perpeccus © Kiaaccudukanus) u oOydyeHue Oe€3 yduTens
(kJ1acTepu3anys U HOHMKEHUE Pa3MEPHOCTH JIaHHBIX ).

JIuneitHas perpeccus ¢ OJHON U MHOYKECTBOM MEPEMEHHBIX.

ANTopUTM I'paJUEHTHOIO CITYCKA.

Jloructuueckas perpeccus.

BunapHas 1 MHOTOKJIaCCOBast KIIACCU(PUKAIIHSL.

JluneitHast U HeNMMHEWHas KiacCU(pUKaLIUAL.

buoiiornyeckue u NCKyCCTBEHHbIE HEHPOHHBIE CETH.

HckyccTBeHHBIE ~ HEHPOHHBIE  CETH  MPSMOTO  PACIpOCTpaHEHHs.  APXUTEKTYpbI
HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

OOyyeHne HCKYCCTBEHHBIX HEMPOHHBIX Ce€Teil (aIropuT™M OOpPaTHOTO PaCHpPOCTpaHEHUs
OIITNOKH).

Knaccudpukanus oObeKkTOB Ha  IUGPOBBIX  HU300paXKEHUSIX C  HCIIOJIB30BAHUEM
HCKYCCTBEHHBIX HEUpPOHHBIX ceTel. [locTpoeHre aBTOHOMHOIO Ha3eMHOI'0 TPAHCIOPTHOTO
CpEJICTBA C MCIOJIb30BaHHEM UCKYCCTBeHHOU HeliponHoi cetu (mpoekT ALVINN).

OTtnaaka aaropuTMOB MAIIMHHOTO O0YYEHUSI.

MamunHoe oOydeHue B 3ajadye ONTHYECKOrO Paclo3HAaBaHUs CHUMBOJIOB (JIETEKTUPOBAHUE
TEKCTa, CETMEHTAIINsI CHMBOJIOB, KJIACCH(DUKAIINS CHMBOJIOB).

®opmupoBaHue OONBLIOrO KOJIWYECTBA MJAHHBIX JJsl PEIICHUs 3aJayd  MallMHHOIO
00yJeHwusI.

AHaJn3 MPOU3BOIUTENILHOCTH KOHBEHEPHOW CUCTEMBI.

[Tpu3Haku, HCTONB3yeMbIe IS IETEKTUPOBAHUS M PAcIiO3HABaHHUS 0OBEKTOB HA MU(POBBIX
M300paXKeHUSIX.

JlerekTupoBaHre 0OBEKTOB B CKOJIB3AIIEM OKHE.

Aunroput™ Buona / JI>koHca A7l IETEKTHPOBAHUS T Ha IIM(DPOBBIX H300paKEHHSIX.
[TpuMepbl anrOpUTMOB NETEKTHPOBAHUS JOPOKHBIX W HOMEPHBIX 3HAKOB Ha IU(PPOBBIX
M300paXKeHHSIX.

OOmast njest ananu3a TIaBHBIX KOMIOHEHT. COKpaleHrne pa3MEepHOCTH JaHHBIX.
Pacnio3HaBanue JUI] Ha OCHOBE aHalu3a TIJIaBHBIX KOMIOHEHT. COOCTBEHHBIE JHIIA.
Knaccudukanus mo meroay Oimkaiiiero coceza.

[Toctpoenue mozeneit poHa U BblJIe/IEHUE [TEPETHETO TUIaHA.

Briienenne u knaccuukanus ABMKYIIMXCS OOBEKTOB.

ANTOPUTMBI CIIEKEHHS 32 00 BEKTaMH.

Mogpenb popmupoBaHus H300pKEHUA HA OCHOBE TIEPCTICKTUBHON MPOCKITUH.

Onpenenenue rayOHHbI ¢ UCTIOIB30BAHUEM CTEPEOCKOITUYECKOM CUCTEMBI.
Crepeonsobpaxenus. [louck coorBercTBUi. DnumnonspHas reomerpus. ucnapurer. Kapra
[ITyOUHBI.

[TIpoOnembl, BO3HHMKAIOMIME TPH  HCIOJNB30BAaHHUH  CTEPEOCKOIMMYECKOH  CHCTEMBEI,
Y BO3MO>KHBIE BAPUAHTHI UX PEIICHUS.

dopMHpOBaHUE CTPYKTYPHI U3 ABIKEHHS.

Yro Takoe poOOT 1 aBTOHOMHBII MOOUJIBHBIN POOOT?
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60.
61.

[Tpumepbl poOOTU3UPOBAHHBIX TTATHOPM.
3amaun BOCTIPHUATHS, JIOKAIW3AIMK, TMO3HAHUS W YIPABJICHUS [IBI)KEHHEM aBTOHOMHOTO

MOOUIBEHOTO POOOTA.

62.

N CUCTCMbI TCXHUYCCKOT'O 3pCHUA.

HpaBn.na BBICTABJICHUA OLIEHKH HA 3a4éTe.

YHpaBHCHI/IC ABTOHOMHBIM MOOMJIbHBIM pO6OTOM C UCIIOJIb30BAHUEM IBETOBBIX MCTOK

Ornenka Ha 3auére opMHUpPYETCs W3 PE3yJNbTATOB TEKYIICH aTTeCTAllUd U OIECHUBAHUS
OTBETOB Ha BONpPOCHl Ouiera. Pe3ynapTupyromias OLlEHKAa BBIYHCISETCS B BHUJAE B3BEUICHHON
CYMMBI OIICHOK. Bec OIleHOK Tekymiei aTTecTallii W OTBETa Ha OWJIET MMEeT CIeAyrollue

3HA4YCHHA:

— OILIEHKA TeCTOB TeKymiero koutpois — 0,1;

— OIICHKA BBITIOJIHCHHS JIOMAITHEH KOHTPOJIbHOM padoTsl — 0,15;
— OLICHKA BBITIOJHEHUS JIabopaTopHbIX padot — 0,15;
— orieHka orBera Ha Owmier — 0,6.

B 6uner Bxitouaercs aBa Bonpoca. Ha moArotoBky k oTBeTy 1aeTcs He MeHee 1 Jaca.

[lo utoram oTBera Ha OWJIET BBICTABISAETCS OJIHA U3 OLEHOK: «OTJIIMYHOY», «XOPOILIOY,
«yJIOBJIETBOPUTEILHO» UM «HEYI0BIETBOPUTEIHLHO.

OneHuBaHue OTBETA HAa BOIIPOCHI OMJIETa IPOBOAUTCS IO CIAEAYIOLUIUM KPUTEPUIM:

Kpurepuii Onenka Onenka Onenka
OIICHUBAHHUS YJIOBJICTBOPUTEIHHO XOpOIIIO OTJIMYHO
[TomHOoTa OTBETAa Ha | —OAWMH W3 BOIPOCOB | — OAWH M3 BompocoB | Oba BOITIpOCa

BONIPOCHI OmIIeTa PaCKpBIT TOJHOCTBIO, | PACKPHIT IOJHOCTHIO, | PACKPHITHI
BTOPOW  BONPOC HE | 10 BTOPOMY BOIIPOCY | IMOJIHOCTHIO,
PacKpBIT packpeiTa  OCHOBHAas
— 110 000UM BOIIpOCaM | CyTh 0e3 JeTaneii.
packppiTa OCHOBHAs | — IO 0OOUM BOIIpOCaM
CyTh 0€3 H3JIOXKEHHs | pacKpbITa  OCHOBHAs
Jeranei CyTh, YIIYIIEHBI
HE3HAYUTEIIbHBIC
JeTanu
[TpaBUIBHOCTD OTBeThl Ha BOIPOCHI | OTBETHI HA BOMPOCHI | OTBETHI HAa BOMPOCHI

OTBETOB Ha BOIPOCHI
ounera

HE coJiepKar
CYIIECTBEHHBIX
OIIHNOOK, €CThb
OIIMOKK B JeTallsX,
KOTOpPBIE  OCTArOTCS
HEMOHSITHBI CTYACHTY
o pe3yibTaram
YTOYHSFOIINX
BOTIPOCOB

HE colepkaT OIIMOOK

WA OIIINOKHU
HCITPABIICHBI 110
pe3ynabTaTamMm
YTOYHSIFOIIIHX
BOTPOCOB TOJIBKO
YaCTHYHO

HE colepkaT OIIMOOK

58)071 He0O0IbII0e
KOJHNYECTBO OIIHOOK
HCIIPABIICHBI (0]
pe3yibTaTam
YTOYHSIOIINX
BOITPOCOB
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IIpunoxkenne Ne 2 k paGoueil mporpaMme M CUHUIIIMHBI
«CHcTeMbl TEXHHYECKOT0 3peHHs»

MCTOIII/I‘leCKI/Ie YKazaHudd 1Jisl CTYACHTOB I10 OCBOCHHMIO JTUCITUIIJIMHBI

OpHolt U3 OCHOBHBIX (POPM yCBOEHHUs y4eOHOro marepuaia no aucuurianHe « CucreMbl
TeXHHUYECKOro 3peHHs» SBJSIETCS CaMOCTOsITeNIbHast paboTa CTyAeHTa, MPUYEM B JOCTATOYHO
OonbmioMm o0béme. Ilo BcemM TemMaM NpeqyCMOTPEHBI 3a/laHus CaMOCTOSTEIbHOM pPadoThl,
Ha KOTOPBIX MPOMUCXOIMT 3aKpEIUIeHHEe M3yYeHHOT0 Marepuana U OTpaboTKa HABBIKOB aHAIN3a
Y CUHTE3a CUCTEM TEXHUYECKOTO 3PEHHUS.

OcBoutb BONPOCH! AUCHUIIINHBI «CHCTEMBbI TEXHHYECKOI0 3PEHHs» CaMOCTOSATEIbHO
CTYyIEHTY JIOCTaTO4YHO cioxHO. [locemienne Bcex MNPEeAYCMOTPEHHBIX IPAKTHUYECKHX
¥ Ta0OPaTOPHBIX 3aHSATHI SIBJISETCS COBEPILIEHHO HEOOXOMMMBIM. be3 YHMOpHBIX M peryispHbBIX
CaMOCTOSTENIbHBIX 3aHATUI B TEUEHHUE CEMECTpa CAATh 3a4ET NPAKTUYECKU HEBO3MOXKHO.

YyeoHo-MeToauuecKoe odoecrneuecHmue
CaMOCTOSITE/IbHOI PadoThI CTYIEHTOB 10 JUCIHUIJINHE

a) lna camocToATeNbHOI PadoThl PEKOMEHAYETCSl MCIONb30BaTh Y4EOHYIO JIUTEparypy,
yKa3aHHYI0 B pazzene Ne 8 naHHoil paboueil mporpamMmsl.

0) DJIeKTPOHHO-OUOIMOTEYHAsI  cHCTeMa «YHHBepcHUTeTcKasi Ouoamoreka  online»
(www.biblioclub.ru) — »smekrponnas OubnHoTeka, oOecHeuuBarollas JOCTYIl K HauOoee
BOCTPEOOBAHHBIM MaTepHallaM-TIepBOMCTOYHUKAM, Y4eOHOI, HAaydyHOM U XYyI0’KECTBEHHOM
JUTEpaType BEAYIIUX U3IATCILCTB (PErHCTpaIis B 3JEKTPOHHON OMOIMOTEKE — TOJIBKO B CETH
yauBepcuteTa. [locne perucrpamuu padoTa ¢ cUCTeMOIl BO3MOXKHA € JHOOOW TOYKH JOCTyIa
B ceT MHTEpHET).

B) Undopmannonnas cucrema «EquHoe oxkHO aocTynma K o0pa3oBaTe/IbHBIM pecypcam»
(http://window.edu.ru/library).

Lensto  co3manus  uHbOpMaIMOHHOW  cuctemMbl  «EnmHOoe  OKHO — jocTyna
K oOpaszoBatenbHbIM pecypcam» (MC «EauHoe okHO») siBisieTcss oOecredeHne CBOOOIHOTO
JOCTyTa K MHTETPAIbHOMY KaTaJloTy 00pa3oBaTelbHBIX MHTEpHET-pECYpCcoB U K IJIEKTPOHHOM
Oubnuoreke y4yeOHO-METOIMYECKUX MaTepuaaoB sl o0mero u npodeccuoHaIbHOTO
oOpazoBaHus.

Nudopmannonnas cucrema «EnnHoe OKHO JoCTyma K 0Opa3oBaTelIbHBIM pPecypcam»
co3mana mo 3akazy dDenepanpbHOro areHTCTBa 1O oOpaszoBanuio B 2005-2008 rr. TomoBHOM
pa3paboTunk mpoekta — Denepa’dbHOE TOCYAapCTBEHHOE ABTOHOMHOE  YUPEXKICHHE
['ocynapcTBeHHBI Hay4YHO-HUCCIIENOBATENbCKUM HMHCTUTYT HWH(OPMALMOHHBIX TEXHOJOTUH
u tenekommynukamid (PI'AY T'HUN UTT «Mupopmukar) www.informika.ru.

NC «Equnoe okHO» oOOBEOWHSAET B €IUHOE HHQPOPMAIMOHHOE TMPOCTPAHCTBO
AJIEKTPOHHBIE PECYpChl CBOOOAHOTO JIOCTYIIA /ISl BCeX YpoBHeEH oOpa3oBanus B Poccum.
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