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1.

MecTto nucuumianHbl B ctpykrype OITOII

Ne MecTo auCHUILUIMHBI B Y4eOHOM | CTaHAAPTHBIM  TeKCT IS ABTOMATHYECKOI0
Bapu | IJIaHe o0pa3oBaTe/IbHOM | 3aN0JHEHUsS B KOHCTpYKTOpe PIL

aHTa | NPOrpamMMbl

2 brmox 1. Huctummuael (Momynu) | Hductununa b1.B./[B.06.02 Ocnosbr  komnbvromeproco

Yacte popmupyemasi yyacTHUKaMU

00pa3zoBaTesbHbIX OTHOIICHUI

u  uHbOpMaLMOHHBIE

TCXHOJIOI'UH,

spenuss otHocutTcs K dyactu OOIl HanpaBieHus
noarotoBku 02.03.02 dynaamenTanpHas nHGOpMATHKA

dbopmupyemoit

Y4aCTHUKaMH O6pa3OBaTeHBHBIX OTHOIIICHUH.

2. Ilnmanupyemble pe3yabTaThl 00y4eHUsI MO JUCHUIIHHE, COOTHECEHHbIE ¢ IUIAHNPYEeMbIMH
pe3yJbTaTaMH OCBOeHHs 00pa30BaTe/IbHOI NPOrpaMMsbl (KOMIETEHIIUAMH U MHAUKATOPpaMH
JAOCTHKEHHSI KOMIIEeTeHINH)

MOJTyYCHHBIE B X0OJI€
SKCIIEPUMEHTA JaHHbIE
C UCIIOJIb30BaHUEM
COBPEMEHHBIX
WHGOPMAIIMOHHBIX
TEXHOJIOTHH;
MIPOBOJIUTH YNCIICHHBIC
pacueTsl pu3nIecKux
BEJIMIHH TIPH
00paboTke
SKCIIEPUMEHTAIbHBIX

[MpumensTh 6a30BbIE aANTOPUTMBI
00paboOTKH U aHaIM3a N300paKeHUH 1
BUJICO JUIS PEIICHUS MPAKTUYECKUX 3a]au.

[TpumensaTs 6ubnmuoTexn 00paboOTKH U
aHanM3a N300pakKeHUH U BUIEO JUIS
pelIeHns MpakTUIECKHX 3a1a4.

[Tonp30BaThCS HABBEIKAMH MMPUMCHCHUA

0a30BBIX AJTOPUTMOB 00PaOOTKH M aHANIH3A

I/I306pa)KCHI/Iﬁ " BUJCO AJid PCHICHUA

Ilnanupyembie pe3yJbTaThbl 00y4eHHsl 10 AUCLHMIIJIMHE HaumeHoBaHue
(Moay110), B COOTBETCTBHM C HHAMKATOPOM JA0CTHKEHUS OIIeHOYHOTI'0
dopmupyemble
KOMIIeTeHIN U cpeacTBa
KOMIIeTeHIIM U
(xon, comeprkaHue HNupuxarop PesynbTathl 00yyeHus
KOMIIETEHIINH ) AOCTHKEHUS
* o JUCHHUILIHHE* *
KOMIIeTEeHMH
(xom, comepxaHue
WHAUKATOPA)
IIK-5 Chocoben | IK-5.1. 3naer 6asosoe | 3SHATDH Cobecedosanue
UCIIOJIb30BATh 00opynoBaHue 1
COBPEMEHHbIE NPHHIAITE ero paGoTSI bazoBrie anroput™Mer 00paboOTKH u
WHCTPYMEHTATBHBIC | 5y pMAIHOHHBIX XpaHEeHHs1 U300paKeHU U BUIIEO.
U BBIYHCIIUTCIBHBIC CHCTEMAX DA3THUHBIX
cpescTBa p ba3oBble anropuT™Mel pacro3HaBaHUS
MH(pOpPMAIMOHHBIX | ACTOTHBIX 00pa3oB 1 aHaT3a H300pasKeHHI U BUTICO.
TEXHOJIOTHI AHANa30HOB.
ba3oBrblie 371eMeHTHI cucteM
KOMITbIOTEPHOT'O 3PEHUSI.
MK-5.4. Ymeer YMETH 3adaua
o0OpabaThiBaTh




pe3yabTaToB

IMPAKTHUYCCKHUX 3aaa4.

Ilonp30BaThCsA HaBBIKAMH pa3p360TKI/I
CHUCTCM KOMIIBIOTECPHOT'O 3PCHU.

3. CTpykTypa u coaep:kaHue TUCHHILINHBI

3.1. TpynoeMKkoCTh JUCUMILIMHBI

ouyHas popma
o0yueHust
OO0mas Tpy10eMKOCTh 33ET
YacoB no yue0HOMY ILIaHY 108
B TOM 4HcCJIe
KOHTaKTHasi padora: 33
- 3aHATHSA JeKIHOHHOI0 THIA 16
- 3aHSITHA JJa00PATOPHOI0 THIA 16
- Tekymuii KoHTpoJb (KCP) 1
caMoCTOsITeJIbHasi padoTa 75
IIpoMe:kyTouHasi aTTECTALMSA — 3a4eT

3.2. ConepxaHue TUCUMILTUHBI

HaunMeHoBaHMe M KpaTKoOe cOAepKaHue Bcero B ToMm uncne
pa3aesioB M TeM JUCHUIINHBI (4acer) KonrakrHas padora (paGora Bo
B3aMMOJEHCTBUH C
npemnojasareJiemM), yachbl. 113 Hux
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Memoowvt nonyuenus u oopabomxu
uzoopasicenui
1. ®opmupoanue nzodpaxenuii. Kamepa
OO6ckypa. YCTpOoHWCTBO COBPEMEHHOM
nugpoBoit kamepsl. [ToayueHue pactpa. 15 2 2 4 11
2. YCTpOMCTBO YEI0BEYECKOrO TIIa3a.
TuroBoe ycTpoUCTBO CUCTEMBI
KOMITHIOTEPHOTO 3PCHUS.
3. Buabl tudpoBbix n300pakeHui.




OcHoBHBIE (hopMaThl XpaHECHHUS.

4. IactpyMeHTHI 00paboTKH OMHAPHBIX
N300paKeHHH.

5. O6paboTKa ¥ HU3KOYPOBHEBBIN aHAJIH3
MOJYTOHOBBIX M IIBETHBIX H300pakeHHH.
6. MysbTHCIIEKTpaIbHBIE H300paKEeHHS.
Buibl IBETOBBIX MpOCTpaHCTB. MeTo b1
YIY4ILICHHS [IBETHBIX H300paKCHUIA.
MeTo/pI cerMeHTaluy [IBETHBIX
N300paKeHHH.

Memoowl sudeoananusza

1. ITocTaHOBKH 3a1a4 BUIEOHAOIIOIEHN.
2. MeToas! IeTEKTUPOBAHKE U OTICHKH
JBIKEHUS.

3. O0yuenue mozaenu ¢pona. Berantanue
(homna.

4. ITocTaHoBKa 3a/1a4n CIACKEHHUS 32
00BEKTOM B BHEO IOTOKE.

5. YncneHHBIi METO I MOMCKA ONTHMAJIEHOTO
OIITHYECKOr0 ITOTOKA.

6. Caexenne 3a 00bEKTOM C IIOMOIIBIO
anroputMma Meanshift.

7. Ilpenckazanue JBUKEHUS C TOMOLIBIO
¢unpTpa Kanmana.

8. JlerekTupoBaHUE MOT03PUTEIBHBIX
TPACKTOPHM TBUKEHUS.

12

Memoowt noucka 06veKkmoe Ha
uzoopadcenuu

1. ITocTaHOBKa 3a1a4H ITOMCKA.

2. O0630p u KMaccupUKaIUS TOMYISTPHBIX
METOJ0B JIOKAIU3AIUH.

3. MeToJ1 CKOIB3SIIEro OKHA.

4. Jlokanmu3anus 0COOBIX TOYEK
M300paKeHUSI U BEIYHMCIICHUE BEKTOpa
npusHakoB MeTojoM SIFT.

5. Jlpyrue MeTonbl Omucanus 00bheKTa
(SURF, MSER).

6. Mcnoiib30BaHKEe KIHOYEBBIX TOYEK
M300paKeHHS IS MTPEICKa3aHusl TIOJIOKEHUS
00BeKTA.

7. Ilonck mabioHa ¢ MOMOIIBIO PEIIeHUS
JIBOMCTBEHHOH 3a/1aUM HAXO0XKACHUSA KIUKU
(MakCcUMaILHOTO MOJTHOTO Tpada).

12

Memoovt mauwiunnozo odyuenus u
PAacno3naseanus oopazoe

1. OCHOBHBbIE IOHATHS PACIIO3HABAHUS
o0pazoB. O0mas MoeNb KI1acCUPHUKaLUH.
OOyueHue ¢ yuureneM u 0e3.

2. IToaroroBka gaHHBIX. MeTObI
¢mipTpanuu. MeTo rIaBHBIX KOMIIOHEHT.
MeTos KaHOHUYECKUX TePEMEHHBIX.

3. O030p Ki1accu(hUKaToOpoB.

4. O0yuenwue 0e3 yunrens. MeTo bl
KJIaCTEePU3alliH JAHHBIX.

12

Memoobt 1oKkanuzayuu u pacno3HasaHus
auy
1. MeToap! TOKaIU3alluy JIULA.

12




2. MeTo/pI TOMCKA AJIEMEHTOB Jniia (TJas3a,
HOC, POT).

3. Metoapl pacmno3HaBaHus Jdll. AKTUBHBIC
Mozenu. ['eomeTpudeckoe cpaBHEHHE.
ITosneMenTHOE cpaBHEHHE. MeTO1 TJIaBHBIX
KOMITOHEHT. crionb30BaHne ONTHIECKOTO
MOTOKaA.

4. OpraHu3zanus oucka B 0ase.

Yucnennoe onucanue, AHAIU3 u CPAgHeHUe
uzoopasicenui

1. IlocTaHOBKA 331a4y MOMCKA
m3o0pakeHuid. [IpakTrdaeckass 3HAUNMOCTb.
2. lIBeTOBBIC XapaKTEPUCTUKH H300PaKCHIS.
3. TexcTypHbIE XapaKTEpUCTHKU
H300paKeHHS.

4. I'pagrieHTHBIE XapaKTEPUCTUKN
N300paKeHHSI.

5. Paccrosinue Xaycnopda.

6. PaznuuHble YHCIECHHBIE METOABI
cpaBHeHUs n300pakeHui. [ mcrorpaMmer.
Kopenorpammer. LBP. MeToibl cpaBHEHUS
n3 crannapra MPEG-7.

7. OnTrMansHOE XpaHeHHe U POBOI
oubnmoreku. KD-nepeBssi.

12

Mooenupoeanue eu3zyanvHo HAOIIO0AEMbIX
npoueccos. Yucnennvle memoosl oUeHKU
Mooenu

1. [Ipumepsl MaTEMAaTUYECKOTO
MOJIETTUPOBAHIS B 3a/1a4aX KOMITBIOTEPHOTO
3peHwusl.

2. MeTo1 HAUMEHBIIIMX KBAJPaTOB.
[Ipeobpazosanue Xada.

3. 3ayaya OIEHKH MOJIEIH JBHUKYIIETOCS
YeNoBeKa.

4. CToXacTHYECKHE METOAbLI OIITHMH3AIINI
Mozenu. MeToy puibTpaliuy YacTHII.

12

Kanuopayus kamep u cmepeozpenue

1. Tuns! KanuOpauruu Kamep.

2. Monenu kamepsl. BHyTpeHHNE U BHEIIHHE
napameTpsl KaMephl.

3. O030p METOJIOB KaTHOPAIIHH.

4. Crepeo3penue. DNUIONIAPHAS] TEOMETPHUS.
5. BoccTaHoBIEHUE CTPYKTYPHI 1O
JBIDKEHHIO.

6. MeToapl HaX0KICHUS
CTEPEOCOOTBETCTBHUSI.

10

Ilpumenenue mexnuueckozo 3penus

6 pobomomexnuKe

1. [ImanrpoBaHVe IBMKEHUH B YCIOBUH
HEONpeAEIEHHOCTH.

2. 3ajaya nokanu3anuu pooora.

3. 3ayjaya cocTaBIeHHUS KapThl

10

Texymuit kouTposs (KCP)

IIpomexyTouyHas aTTecTalus —3a4eT

Uroro

108

16

16

33

39




Texymumii KOHTPOJIb YCIIEBAEMOCTH peasinzyeTcs B (hopMax OMpPOCOB Ha 3aHATUAX JTaOOPaTOPHOTO
THIA.
[TpomerxyTouHas arTecTanus IPOXOIUT B TPATUIIMOHHON (popme (3auerT).

SN

. YueOHO-MeTOANYECKOEe o0eclieyeHrne CaMOCTOSITeIbHOM padoThl 00y4arLINXCH
Bujbl camocTosiTeIbHON PadoThI CTY/ICHTOB

Brinonnenue nabopatopHbIx paboT Ha CIEAYIOUINE TEMBI:

— JlabopaTopHasi padora Nel. HaxoxaeHue HU3KOYPOBHEBBIX XapaKTEPUCTUK H300paKEHUS:
rpaaueHTsl, pébpa, yrioBsle Toukd. OnTuManbHas OmHapu3anus u3o0paxeHuil Mmerogom Ortiry.
Bexropusanus u padora ¢ koHtypamu. CerMeHTanus n300paxxeHusl.

— JlaGopaTopnas padora Ne2. Pemienue 3aaun aBTOMaTUYECKOTO OT/eNIeHus1 00beKTa oT (hoHa.

— JlaGopaTropHnas padora Ne3. Pemienue 3a1aun noucka 00beKTOB C TOMOIIBIO KITFOYEBBIX TOUEK.

— JlaGopaTopHas pabora Ned. UucieHHOe pemieHHe 3a7ad KiacCH(PHKAIMM TOYEK C ITOMOIIBIO
pa3nuyHbIX MeTOA0B. CpaBHUTENBHBINA aHATIN3 METOIOB: OJIIKaiIero cocena, 1epeBbEB PEUICHUH,
MallMHbl ~ OMOPHBIX  BEKTOPOB, HEHPOHHBIX CETed C  pa3jdM4HOM  apXUTEKTYpOil.
DKCIepUMEHTHUPOBAHUE C MTapaMETPaMH 3TUX METO/IOB.

— JlabopaTopHas padora NeS. UucienHoe penieHne 3a1a4u JOKaIU3alNH JIMIa Ha U300paKeHUH.

— JlaGopaTopHas padora Ne6. Opranumsanmsi TOWCKa w300pakeHHid B 0a3e pa3IHYHBIMH
CIOCO0aMH.

— JlaGoparopnas padora Ne7. UucneHHBI METOJ pEUICHMs 3aladd OLEHKH MOJEIM 3aJaHHOU
KMHEMAaTUYECKUM JIEPEBOM.

— JlaGopaTopHas pa6ora Ne§. UncneHHBII METOI ONTUMATBLHON KaTuOpaIy KaMep U HaXx 0K ICHUS
ONTHMAJIBHOTO CTEPE0-COOTBETCTBHSI.

KoHTponbHble BOmpochl W 3aJaHus ISl NPOBEIEHUS TEKYIIEro KOHTPOJISI M IMPOMEXKYTOUHOU
aTTecTalliy M0 UTOTaM OCBOEHUS AUCIUILIUHBI IPUBEICHBI B I1. 5.2.
5. ®oHJ OLEHOYHBIX CPEICTB /IJIsi MPOMEKYTOYHOMH ATTECTANMH 10 TUCHHILTMHE (MOLYJIIO0),
BKJIIOYAIOIIUM.

51 Onucanue mKaJa O CHUBAHUS PE3YJIbTATOB Oﬁy'-leHl/lﬂ o JTUCHUIIJINHE
YpoBenb Ilkana onennBanus copMHPOBAHHOCTH KOMIIETeHIUI
cpopmupoBan
HEY/I0BJIETBO J0BJIETBOPH
HOCTH nJ10X0 4 ¥ P X0poIuo 0YeHb XOpPOILO OTJIMYHO NPeBOCXOHO
KOMIeTeRIuii pUTEIBHO TeJbHO
(uHaUKaTOpa
AOCTHRECHMSA He 3auteHo 3a4reHo
KOMIIeTeHLHIi)
3 OtcytcTBHE YpoBenb MunumansHo | YpoBeHb YpoBeHb YpoBens YpoBens
HaHU N N . N N o o
3HAaHUH 3HAaHHUH HHUXKC JOITYCTUMBIN 3HAHHUU B 3HaHWH B 3HAHHH B 3HAHHH B




TEOPETUYECKO | MUHHMMAJb- YPOBEHb o0beMe, o0bBeme, o0BeMe, o0BeMe,
ro MaTtepuaia. | HBIX 3HaHH. COOTBETCTBYIOI | COOTBETCTBYIOII | COOTBETCTB MIPEBBIIIAIONIC
A Y yio p
TpeOOBaHHIA. OITYIIIEHO €M IporpaMme eM Tporpamme emM M [IPOrpamMM
0 y y
CBOSMOXHOC | pIvienn mecto | MHOTO MOJITOTOBKH. MTOJITOTOBKH. nporpamMme MOATOTOBKH.
Tb OLCHUTE rpyOsie HerpyObIxX JomymeHo Jonymeno MIOJTOTOBKH,
TIOTHOTY OIINOKH. OIINOKH. HECKOJIBKO HECKOJIBKO 0e3 OIHUOoK.
SHaHHH HETpyOBIX HECYIIIECTBEHH
BCJICACTBHC omuboK BIX OIIHOOK
OTKa3a
oOyyaroreroc
s OT OTBETA
IIponemoncTpH IIponemoHcTp
IIponemoncTp
pOBaHBbI Bce IIponeMoHCTpH | HpOBaHBI Bce
OtcyTcTBHE HPOBaHbBI IponemoHcTp
Ipu peleHnn OCHOBHBIC pOBaHBI BCe OCHOBHEIC
MHHHMAJTh- OCHOBHBIE HPOBaHEI BCE
. MCHUS. OCHOBHBIC MCHHUS
Hbix yMennit, | CTAHAAPTHRIX vy iopmy, v 4 ’ OCHOBHbIE
3a1a4 He Pemens Bce YMEHHSI. pelieHbl Bce
HeBozmox- Pemenst P YMEHU,
OCHOBHBIC CIIICHBI BCE OCHOBHEIC
HOCTb TPOACMOHCTD | rymioppre pelieHbl Bce
HPOBAHBI 3a1a4u ¢ OCHOBHBIE 3a7a4u ¢
OLICHUTD 3a1a4u C 6 OCHOBHbIE
HErpyObIMH 3a/a4u. OTJCITbHBIMU
Ywmenus HaJIIHe OCHOBHEIC HerpyobIMHI 34 3a71a4H9.
. YMEHHL. OLIHOKAMH. BBIMOHEHB! BCE | HECYIECT-
yMeHui OLIHOKAMHL. BbImonHeHBI
B BeimosHeHbI Bce | 3ajaHus, B BEHHBIM
BCJICICTBUE BIMOJTHCHBI BCE 3aJIaHUs
Nmemn mecto 3a7aHus, B TTOJTHOM HEJI0YCTaMH, ?
OTKa3za 6 BCE 3a/1aHMs, B TIOJTHOM
rpyonIe ITOJTHOM o0beMe, HO BBIITOJIHEHBI
oOyyJaromiero- 6 HO HE B obbeme 6e3
OLIMOKH. 00BEME, HO HEKOTOPBIE C BC€ 3a/IaHUs B
s OT OTBETA TOJIHOM HEJJ04ETOB
HEKOTOpBIE C HE/IOYCTaMH. TOJTHOM
o0neMme.
HEIOYETaMH. obneme.
Orcyrersue [pu pemennu
BIIQJICHUS CTAHAPTHBIX HNwmeetcs [IponemoncT- IIponemoncTpu TTposemoneTp
MaTepHAaIOM. 3a1a9 He MHHUMAIBHBI | PHPOBAHBI POBaHbI HpoBaHs: IMponemoHcTp
HesoamoxHOC | ypogemonctp | # Habop 0a30BbIC 0azoBbIC S — HpOBaH
Th OIICHUTD HPOBAHBI HaBBIKOB IS HABBIKH TIPH HaBBIKH TIPH S— TBOPYECKUI
HaJTUYne CIICHHUS CIICHUU CIICHUU MOJIXO.T K
Hapbiku 6azosbie P p p HeCTaHJaPTH
HaBBIKOB HABBIKHL. CTaHJAPTHBIX | CTaHIAPTHBIX CTaHAAPTHBIX sanas 6es PEIICHHIO
BIX 33714
BCIIC/ICTBHE 3a1a4 ¢ 3a/1a4 ¢ 3amaq 6e3 HECTaH/IAPTH
u OIIUOOK U
oTKaza MEJ MECTO HEKOTOPBIMU HEKOTOPBIMHU OIINOOK U BIX 3a/a4.
6 HEI04ETOB.
oOyyvaromeroc | IPYObIC Hel0YeTaMH. HeloueTaMu HEJI0YETOB.
s OT OTBETa OLIHOKH.
IIkaja oueHKH NP MPOMEKYTOYHOM aTTeCTALMHU
OueHka YpoBeHb NOATOTOBKH
Bce kommereHIMy (YacTH KOMITETCHINH ), Ha (HOPMUPOBAHHE KOTOPHIX
[IpeBocxoiHO HarpaBJieHa TUCIHIUINHA, cQOpMUPOBaHEI Ha YPOBHE HE HIDKE
«IPEBOCXOTHO»
Bce kommereHnmu (YacTh KOMIIETCHIWH), Ha (OpMHUpOBaHHE KOTOPBIX
OTJINYHO HaIrpaBJIeHa TUCIUIUINHA, CYOPMHUPOBAHBI HA YPOBHE HE HUKE «OTIHIHO,
Ipy 3TOM XOTS OBl OJHA KOMIIETEHIMS CPOpPMUPOBaHA Ha YPOBHE
3a9TEHO «OTJIAYHO»

Ouensb xopouio

Bce xommereHmmm (9acTé KOMIIETEHIHI), Ha (OPMHPOBAHHE KOTOPBIX
HampaBiieHa IUCHWIUIMHA, C(OPMHPOBAHBI HA yPOBHE HE HMXKE «OYEHB
XOPOIIO», IPH 3TOM XOTsI OBl OIHAa KOMIIETeHIINS c(hOPMUPOBAHA HA YPOBHE
«OYEHB XOPOIIIO»

Xoporo

Bce kommereHmmu (yacTH KOMIIETEHIHWH), Ha (HOpMHUpOBaHHE KOTOPBIX
HarpasjeHa JUCLUILINHA, CPOPMUPOBAHBI HA YPOBHE HE HMXKE «XOPOIIOY,
IpyU 3TOM XOTA OBl OJHA KOMIIETEHIMsI C(OpMHpPOBaHa Ha YpPOBHE

«XOpPOLIO»




Bce xomnereHumu (4acTM KOMIICTEHIMH), Ha ()OPMHPOBAHHE KOTOPBIX
V 10BJIETBOPHUTENBLHO HampaBleHa JAWCHMIUIMHA, CGHOPMUPOBAHBI HAa yPOBHE HE HIDKE
«yIOBICTBOPHUTEIFHO», IPH 3TOM XOTd OBl OJHAa KOMIETEHINSA
copMHpOBaHa HA YPOBHE «YAOBICTBOPUTEIHHOY»

Xors OB omHa  KOMIIETEHIMS  cPOpMHpOBaHA Ha  ypOBHE

He 3aUTEHO HeynosnerBopurenbHo «HEYIIOBIICTBOPHUTEIBHO», HU OIHA W3 KOMIETCHINA He chOopMUpOBaHA Ha
YPOBHE «ILIIOXO»
[Inoxo XoTs 06l 0O71Ha KOMITETEHIHS COPMHUPOBAaHA HA YPOBHE «ILIOXO0)
5.2. TunoBbie KOHTPOJIbHBIE 32JaHUS HJIM HHbIE MATEPHAJIbI, HEOOXOMMBIE /ISl OLEHKH Pe3yJIbTATOB
o0y4eHust

5.2.1 KoHTpoJbHbIE BONPOCHI

Bomnpoc Kox xommerenmnuu
(coenacno PII]])
1. Tlpuauumner ¢opmupoBanus u3o0paxkenus. Kamepa oOckypa. I1K-5
[TepcnexTHBHAs TPOEKLUSI.
2. bunapusle u300paxkeHus. MopQoJOTHUECKUE  OIEpaIHH. I1K-5

CszaHHble KOMIOHEHTHl. CBOMCTBA CBSI3aHHBIX KOMIIOHEHT.
Bekropuzanus OuHapHBIX N300paKEHHH.

3. bunapuzanus nzobpaxenus. Meron Otcy. [1K-5

4. Jluneitnas QuubTpamms n3oOpaxenus. CBéprka. PuibTpanus I1K-5
nryma. AJIFOPUTM HOBBIILIEHHS YETKOCTH.

5. Tloacuér rpagueHToB Ha M300pakeHUU. MeToapl 0OHAPYKEHUS I1K-5
KpaéB 00BEKTOB (paccKazaTh 00 OJTHOM U3 METOIOB).

6. HarerpanpHbie m300pakeHUs. MeTox TOACU€Ta CpEIHEro B I1K-5
IpSIMOYTOJIBHOM 006JacTu.

7. VYrnoBele TOYKHM. MeTonbl HaxOXIEHMSI VYIJIOBBIX TOYEK I1K-5
(paccka3atb 00 OJJHOM M3 METOJIOB).

8. CermeHTalusi H300paKECHUSI C MOMOIIIBIO aIropuT™Ma K-cpeHux. I1K-5

9. Tlouck nmHUI ¢ mOMOIIBIO TIpeoOpazoBanus Xada. I1K-5

10. YacrotHelii aHanu3 uzoOpaxkenuil. Crnexktp u dasa. IlonocHo- I1K-5
IPONyCKaromui GUIbTp.

11. Tlpumepsl  3ama4  HMHTEJUIEKTYAIbHOTO  BUJCOHAONIOICHUS. [1K-5

CtpyKkTypa cHCTEMBl BHJICOHAONIOACHUSA. METO/Ibl BBIYUTAHUS
¢oHa (pacckazaTtb 00 OJJHOM METOJIE).

12. OnpenerneHne  ONTHYECKOrOo  IMOTOKAa.  BbBoa  hopmMyIibr ITK-5
ONTHUYECKOT0 MOTOKA.
13. luBapuaHTHEIC 0COOEHHOCTH 00BEKTOB. Jlokanmm3arus [1IK-5

OCO6CHHOCTI/I, BBIYHCJICHUC OpHuCHTaIun OCO6CHHOCTI/I,
BBIUYHUCIICHUEC BEKTOpPa IPU3HAKOB OCOOEHHOCTH Ha mpuMepe

metona SIFT.
14. TTouck OOBEKTOB C TMOMOIIBIO OOOOIMEHHOTO TMPeoOpa3OBaHUs [1IK-5
Xada.
15. Meton moucka i Ha u3o0paxkenuu. Haar wavelets. Adaboost. ITK-5
16. Singular Value Decomposition. CuHrysaspHble 4mcia H HUX [1K-5

CAUHCTBCHHOCTD, CHUHTYJISAPHBIC BCKTOPHGI. MI/IHI/IMI/ISaHI/Iﬂ




HEBSI3KU ISl CUCTEMBI OJHOPOJHBIX ypaBHeHUU. HaxoxneHue
ONMKaNIIUX OPTOTOHANBHBIX MATPHI] K JaHHOW. HaxoxmeHue
OJIMDKAWIIIMX MATPHI] C OTPAaHUYEHHBIM PAHTOM K 3aJIaHHOM.

17. Mogens pinhole camera. BuyTtpeHHue mnapameTpbl KaMephl.
Mopenp aucTopcuu Kamepbl. Martpuma IpOeKIHH KaMephbl.
Ommbka penpoekiu. 3amada perspective-n-points. Direct
Linear Transformation. Ilpumenenue metogoB PNnP 1 RANSAC
JUIA 3aJadd  pacro3HaBaHUs O00BEKTOB. OOIIME MPUHIUIIBI
KanuOpanuu KaMmepsbl.

ITK-5

18. IlpoekTuBHOE MpeobOpa3oBanue (Ipeodpa3oBaHUe TOMOTpaPum).
CBsi3b  INPOCKTHBHOIO  IPEOOpa3oBaHHS C  IapamMeTpamMu
IUIOCKOCTH W B3aUMHBIM PACIIOJIOKCHHUEM Kamep. Y CIOBHS
CYIIECCTBOBAHMS  MPOCKTHUBHOTO  IMPEOOPA30BAHUS  MEXKIY
NPOCKIUSMH MHOXECTBA TPEXMEPHBIX TOYCK Ha JBE KaMEphl.
Hcnonb3zoBanue romorpaduu ¢ RANSAC it HaxoIeHUS
00BEKTOB.

ITK-5

19. dynpamenTanbHas MaTpula. DMUNOJSAPHBIE JTUHUU U MUIOIH.
CBsi3p (pyHIAMEHTATBHONH MATPULBI C MAaTPULAMH IPOEKIIUH
kamep. Haxoxnenue ¢QyHIaMeHTanbHOW MaTpUIBl JUIS TIapbl
N300paX]eHUH.

I1K-5

20. Anroput™M 0OpaTHOTO PacPOCTPAHEHHs OMIUOKHU ISl 00y4eHUS
HEHPOHHOMU CETH.

I1K-5

21. Ceeprounbie Heliponnsie cet. ReLU. Pooling. Learning rate.

I1K-5

22. Ilpumep mpUMEHEHHsI CBEPTOYHON HEHPOHHOH cetn (000l Ha
BBIOOD).

I1K-5

5.2.2. TunoBsle 3agaHus 1Jis1 oneHKH copmupoBanHocTn komnerenuuu IMK-5

Tembl 1a00paTOPHBIX PadoT

1.

© N o u

HaxoxaeHne HU3KOYPOBHEBBIX XapaKTEPUCTUK M300pakeHUs: TpaiueHThl, pédpa, YriioBbIe
touku. OnTuManbHas OMHapu3anusa uzoopaxenuii Metogom OTtity. Bekropuszamus u pabota
¢ koHTypamu. CerMeHTanus u300pa>keHusl.

Pemrenue 3amaun aBTOMaTHYECKOTO OTACIICHUSI OOBEKTa OT POHA.

Pemenue 3agaun moricka 00ObEKTOB € IIOMOIIBIO KIIFOYEBBIX TOUEK.

UucneHHoe pelieHrue 3aaad Kiaccu(UKAIMK TOYEK C TOMOINBIO Pa3UYHBIX METOOB.
CpaBHUTENBHBIN aHAU3 METOJIOB: ONMKalIIero cocena, ACPEBbEB pEIICHHM, MaITUHBI
ONOPHBIX BEKTOPOB, HEMPOHHBIX CETEH C PA3INYHON apXUTEKTYpOH. DKCIIEPUMEHTHPOBAHUE
C TapaMeTpaMu dTUX METOJIOB.

UrcneHHoe pelieHue 3a1auu JOKaTu3alliy JIMiia Ha H300pakeHUH.

Opranu3zaiiys norcka n300pakeHui B 6a3e pa3IUIHBIME CIIOCO0AMHU.

UucneHHbI METO pEIISHUs 3a/1a4i OIICHKH MOJICINN 3aIaHHOW KHHEMATHYECKUM JIEPEBOM.
UucneHHbI METOJ] ONTUMAIBHOW KaTHOpaluu KaMep U HaXOXKJIEHHUS ONTUMAIBLHOTO CTEPEO-

COOTBCTCTBHA.



6. YueOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecneyeHue JUCIUIIMHBI

a) OcHoBHas1 IUTEpaTypAa:

1. boseipun A., pyxxkos I1., EpyxumoB B., 3onoteix H., Kyctukosa B., JIpicenkos U.,
Meepos U., [Tucapesckuii B., [Tonopunkun A., CpicoeB A. Pa3zpaboTka MyJIbTUMEINHHBIX
NPUJIOKEHUH ¢ ncnosiab3oBanuem 6udanorexk OpenCV u IPP

http://www.intuit.ru/studies/courses/10622/1106/info

2. Mectenxkuii JI. MaTemaTudeckre METOAbI pacio3HaBaHUs 00Pa30B.

http://www.intuit.ru/studies/courses/2265/243/info

3. bepeszosckas 0., Hekpacosa B., Hocos K., FOdpskosa O. Beenenue B ecrecTBEHHO-
HHTYUTHUBHOC B3aHMOHCﬁCTBH€ C KOMIIBIOTCPOM.

http://www.intuit.ru/studies/courses/10619/1103/info

0). [IporpammHuoe ob6ecnieuenune u UaTepHeT-pecypcesl

1. Bubmuorexa OpenCV [http://opencv.org].

7.MaTtepuajibHO-TEXHUYECKOE o0ecnedyeHne JUCHUIIIMHBI

[ToMemienust MpeaCTaBISAIOT co00W y4eOHBIE ayTUTOPHH Ul TPOBENCHHS y4eOHBIX 3aHATHH,
MPEeIyCMOTPEHHBIX MPOTrpaMMOM, OCHAIEHHbIE O00OpYJAOBaHHEM U TEXHUUYECKUMHU CpEICTBaMU
oOyueHusi: omnepanuoHHas cuctema Windows (murensusi), Microsoft Visual Studio (mmmensus),
o6ubmmoreka OpenTK (open source) Ha caiite https://opentk.github.io/ ecTh cchiika Ha JHIICH3UIO,
npeasapsiemast ¢ppazoit: The Open Toolkit is distributed under the permissive MIT/X11 license and is
absolutely free. View license on GitHub
(https://github.com/opentk/opentk/blob/master/Documentation/License.txt)

[Tomemenuss Ui CcaMOCTOSTENbHONH pabOThl OOYy4aroIMXCs OCHAIEHbl KOMIIBIOTEPHOU
TEXHUKOM C BO3MOXXHOCTBIO MOAKIIOYeHHs K cetu "HHTepHer" u obecrieyeHbl OCTYIIOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpeay

[Iporpamma cocraBieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y  02.03.02
®dyHnnameHTanabHasg nHGOPMAaTUKA U MH(OOPMAIIMOHHBIE TEXHOJIOTHH.

ABTOp K.0.-M.-H. A.B. BoBBIpHH

Peuiensenr (b1)

3aBenyromuii kaheapoit P.I'. Crponrun

10


http://www.intuit.ru/studies/courses/10622/1106/info
http://www.intuit.ru/studies/courses/2265/243/info
http://www.intuit.ru/studies/courses/10619/1103/info

