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1. I_[e.III/I, 3a/lavdi U IVIAHUPYEMBIC PE3YyJabTaTbl Oﬁy‘leHl/lﬂ o TMCIHMIIJIMHE

[lenpto  OCBOGHUS JUCHHUIUIUHBI «BUONMMOTEKM KOMIBIOTEPHOTO 3PEHUS)  SIBISICTCS
dbopMupoBaHue y OOYYaIOIIUXCS TEOPETHUECKUX 3HAHMH W HABBIKOB B OONACTH CO3/aHUs
MYJIETUMETUAHBIX TPUIIOKECHHA C UCIIOIF30BaHUEM OUOIMOTEK KOMITBIOTEPHOTO 3PCHUSI.

K ocHOBHBIM 3a71a4aM OCBOCHUS AUCIUILTUHBI CIIETyEeT OTHECTH:

J MOJTyYeHHE MPEICTABICHUS O MPUHLMIIAX pa3pab0TKH MyJIbTUMEINUHBIX MPHIOKEHHMN C
MCTIOJIb30BaHUEM OMOJIMOTEK KOMITBIOTEPHOTO 3pEHHUS;
J MOJyYeHHE HABBIKOB CO3JaHMS MYJIbTUMEAUNWHBIX TPUIOKEHUH C HCIOIb30BAHUEM

OUOINOTEK KOMIIBIOTEPHOTO 3PEHHUS

OOydeHue 1O IUCHMIUIMHE HANpaBiIeHO Ha (OPMHUpPOBaHHE y OOYYAIOMIMXCS CIEAYIOMIMX
KOMIIETCHIIMN:

Koa v HaumeHoBaHue

I/IHIII/IKZITOPLI AOCTHKCHUA KOMIICTCHIIUHN

KOMIIeTeHI Uil
OIIK-1. Cnocoben NOIIK-1.1. 3HaeT OCHOBBI MaTEMATHKH, (PUUKH,
MIPUMEHSATH BBIYHUCITUTEILHON TEXHUKHU U MPOTPAMMHPOBAHUS

€CTECTBEHHOHAYYHBIC
oO0IIenH)KEHEPHBIEC 3HAHUS,
METOJIbI MATEMAaTHIECKOTO
aHaJIM3a ¥ MOJICITUPOBAHUS,
TEOPETUYECKOT0 1

NOIIK-1.2.ymeeT pemaTth cTaHAapTHBIE PO ECCHOHATEHBIC
3aJ1a4y ¢ IPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
OOIIENH)XEHEPHBIX 3HAHUN, METOJIOB MaTEMAaTUYECKOTO
aHaJIM3a U MOJIETIMPOBAHUS

NOIIK-1.3. uMeeT HaBbIKU TEOPETUUECKOTO U

HKCHEPUMEHTAIBHOTO
HKCHEPUMEHTAIBHOTO UCCIIEJOBAHUS 00BEKTOB
UCCIICIOBAHUS B .
. poeCCUOHATILHOM 1eATEIbHOCTH
npodeccrnoHaIbHOM
JeSTeIbHOCTH
OIIK-8. Cniocoben NOIIK-8.1. 3HaeT MmaTeMaTUKy, METOAOJIOTUIO U OCHOBHBIE
NPUMEHSTh METObI MATEMaTHYECKOT'0 MOJICTUPOBAHHS, KJIacCU(DUKAIIUIO U

MaTeMaTHYeCKUEe MOJECIIH,
METOBI M CPEJICTBA
MIPOCKTHUPOBAHUS
MH(POPMALIMOHHBIX U
aBTOMAaTH3MPOBAHHBIX
cCHCTEM

yCIIOBUSI IPUMEHEHHUS MOJIENIEH, METO/IbI M CPE/ICTBA
MIPOEKTHUPOBAHUS MHPOPMALMOHHBIX 1 aBTOMAaTU3UPOBAHHBIX
CUCTEM, HHCTPYMEHTAJIbHBIE CPEACTBA MOAECITUPOBAHUS U
IIPOEKTUPOBAHUS

NOIIK-8.2. ymeeT npoBOANUTE MOJIEIMPOBAHHUE IIPOLIECCOB U
CUCTEM C IPUMEHEHUEM COBPEMEHHBIX MHCTPYMEHTAIbHBIX
CpEeACTB

NOIIK-8.3. uMeeT HaBbIKU MOJIEIMPOBAHUS U IPOEKTUPOBAHUS
MH(POPMALIMOHHBIX M aBTOMAaTU3UPOBAHHBIX CUCTEM

I1K-4. Criocoben
MIPOBOJIUTH UHTETPALIUIO
IIPOTPaMMHBIX MOZYJIEH U
KOMIIOHEHT U
BepHU(UKALINIO BHIITYCKOB
IIPOTPaAaMMHOTO MPOAYKTA
PUMEHHUTEIBHO K
00BEKTaM MeIMauHy CTPHH

NIIK-4.1. 3HaeT METObI ¥ CIIOCOOBI MHTETPALIUU TIPOTPAMMHBIX
moayieit UC B mpoekTax ¢ mpUMEHEHUEM TEXHOJIOT U
JIOTIOJIHEHHOM U BUPTYaJIbHOW PEAILHOCTU B MEAWAUHTyCTPUU
NIIK-4.2. YMmeet npoBoauTh Bepuukanuio BeimyckoB UC B
MPOEKTAX C MPUMEHEHUEM TEXHOJIOTUN JTONIOJIHEHHON U
BUPTYaJIbHOW PEAILHOCTH B MEAWAUHTyCTPUU

NIIK-4.3. ImeeT HaBbIKM IPUMEHEHUS IPOIPAMMHOTO
obecrieuenus s Bepudukanun sepcuii U'T npoaykToB B
MPOEKTAX C MPUMEHEHUEM TEXHOJIOTUN JTONIOJIHEHHON U
BUPTYaJIbHOW PEAILHOCTH B MEAWAUHTyCTPUH; HABBIKAMU
MaKeTHOH 00paboTKU




2. MecTO JTUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHO MPOrpaMMbl

JlucuumnirHa OTHOCHTCS K 4acTu, (POpMUpPYEMOl ydacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHUN
brnoka 1. Aucuumuinesl (MOAyIN) y4eOHOTO TIaHa MPOrpaMMbl OakagaBpuaTa.

JluciunimHa B3aMMOCBA3aHa JIOTUYECKHM U COJEP)KATEIbHO-METOJUYECKH CO CIEAYIOLIMMHU
mucuummHamMu 1 npaktukamu OITOIT:

e (CuCTeMbI HCKYCCTBEHHOTO UHTEIUIEKTA,

Pa3paboTka MOOMIIBHBIX MPUIIOKEHUH TOTIOJIHEHHOHN pealbHOCTH;
Heuerkoe MmonenupoBaHue;
Pa3paboTka ruOpuIHBIX IEYATHBIX U3/IaHUI;
3D-monenupoBanue 1 XR;
ITpon3BoacTBEHHAs MPaKTHUKA (IPOEKTHO-TEXHOJIOTUYECKast);
[Ipou3BoacTBEHHAs MpaKTHKA (IPEeAIUIIIIOMHAs);
BrinonHenue 1 3amura BBITYCKHOM KBaJIM(UKAITMOHHON paOOTHI.

3. Crpykrypa u cojep:KaHHe JUCUUIINHbBI
OO61mas TpyJ0€MKOCTh JUCIUTUINHBI COCTABIISET 2 3a4eTHBIE eUHUIIBI (72 "aca).
3.1 Buabl yueOHO# padoThI U TPYA0EMKOCTSH (110 ¢opMaM 00yUeHNs)

3.1.1 Ounas popma oOydeHus

Ne Bux yuebHoii padoTbr KoanuectBo CemecTp
n/n 4acoB 7
1 | AyautopHble 3aHATHSA 36 36
B ToM uucne:
1.1 | Jlekuuun
1.2 | CemuHapcKue/MpakTHUECKUE 3aHITHS
1.3 | JJabopaTopHble 3aHATHS 36 36
2 | CamocTosiTesibHasi paboTa 36 36
3 | IlpomeskyTouHasi aTTeCcTAIUS
3auer/mud.3auer/sK3aMeH and. 3auer nud. 3a4eT
Wroro: 72 72

3.2 TemaTu4yeckui IVIaH U3y4YeHHUs AU CUMILIMHBI (110 opmam o0ydeHus)

3.2.1 Ounas ¢opma o0ydeHus

TpyaoeMkocTs, yac
AynuTopHas paéora
C n Camoc
Ne Pa3je/nl/TeMbl eMHH/ap Ta6opa| - P | Tosire
n/n AU CHMIITTHHBI Bceero | Jlex cine TOpPHBIE MHCCKA | mas
[IpaKTH4e b
115051 3aHATH pa6oTt
CKHE a moxaroT | -
3aHATHA OBKa
1. BBenenue B KOMIBIOTEPHOE 3peHUE 1 1
2. Hacrpoiika annapaTHoro u 1 1
NPOrpaMMHOr0 o0ecre4YeHHust
3. 00630p Oud1H0TEeKH OpenCV 1 1
4. JlaGopatopnas pabora «IIpoext Hello 1 1
World».




5. JJieMeHTapHbIe Onepanuu
00padoTKN N300paKeHui

6. JlaGopaTopnas pabora «3arpy3ka
M300paXECHUSI.

7. JJieMeHTapHbIe ONepanuu
00paboTKMN BHIEO

8. JlaGopaTopHas pabora «3axBaT BUIECO
C KaMephD).

9. Onucanue 0a30BbIX ONepanui
00padoTKN N300paKeHHi.

10. | JJaboparopHas padota «O6paboTka
n3o0pakenuii. CriaxxuBaHue.
Pa3smepsbl. RODy.

11. | lIporoTunsl pyHKIUI OUOIHOTEKH
OpenCV, coaepkamnx peaju3anuio
paccMaTpuBaeMbIX (DYHKIUH €
onycaHueM Ha3HA4YeHUsl BXOIHBIX
napaMeTpoB

12. | JJaboparopHas pabota
«Mopdodonoruueckue
peoOpa3oBaHuUsy.

13. | AIropuTMsbl KJ1acCuH(pMKALMHA U
KJacTepU3anuu

14. | JJaboparopHas pabota «Oneparopsl
CoGens u Jlamuiacay.

15. | PaGoTa anropuTMoB Ha MO/IeJILHBIX
3aayax.

16. | JJaboparopnas padota «Ilonck
00BEKTA MO IBETY.

Onucanue ocHOBHBIX Iaros bag-of-

17. words moaxoaa aJjs
KJIaccuGUKaAIH U300paKeHH .

18. | JJaboparopHas paboTa «AnTropuT™M
KJIacTepu3anmu k-meansy.

19. | 3aBHCHMOCTD Pe3yJIbTATOB
NpUMeHEeHHUs MOIX0/Aa OT
HCN0JIb3yeMbIX IapaMeTPoOB

20 JlaGopatopHnas pabora

| «IIpeoOpa3zoBanue Xaday.

21. | Tpanchopmanust u3o0paKeHUs
JlaGopatopHnas pabora

2 «Tpanchopmarys n300paskeHus -

" | abdunnbie TpeoOpa3oBaHus,
romorpadus.

23. Tunsl anaeix OpenCV

24 JlaGopaTopHas pabora «XpaHWIHILIE
NaMSITH, TIOCJIEIOBATEIBHOCTDY.

25. | PaGora ¢ kKoHTypamMu

26. JlaGopatopnas pabora «Haxoxnenue
KOHTYPOB H OIIEpalli C HUMUY.

27. | JeTeKTHpoBaHHe 00HEKTOB

28. | JJaboparopHas paboTa




«/lerekTrpoBaHUE OOBEKTOB - TIOUCK
00BEKTa O MIA0JIOHYY.

29.

CpaBHeHne n300pakeHui

30.

JlaGopatopnas pabora «CpaBHeHHE
n300pakeHN 1 reHeparys KapTHHKH
OTIIMYUI.

31.

bubauorexa videolnput.

32.

JlaGopatopnas pabora «Pabota ¢
KaMepoil uepes OMOIMOTEKY
videolnput.».

33.

I'osorpaguyeckoe xogupoBanue

34.

JlaGopatopHnas pabora
«["onorpaduueckoe KOAUPOBAHUE
KapTUHKI.

35.

Kinect

36.

JlaGopatopnas pabora «Kinect -
HacTpoiika OpenCVy.

37.

CTpykTypa 0M0IMOTEKH U MOJ1eJIb
HCNO0JIb30BAHNS

38.

Hacrpoiika annapaTHoro u
NMPOrPaMMHOI0 o0ecreYeHnst

39.

00630p Oud1u0TEKH IPP

40.

Bba3zoBsble 3agauu IPP

41.

Jlaboparopnas padota «3anaga
MeMaHHON (MIIbTPALUU
1300paKeHUSD.

42.

JlaGopatopHnas pabora «3agaua
OTIpeJIeJICHUS IPSMBIX JIMHUN Ha
n300pakeHNH, CXeMa PEIICHUs C
UCTIOJIb30BaHUEM ITPe0Opa30oBaHUs
Xaday.

43.

CpaBHeHMe NPOU3BOANTEIbHOCTH
HEKOTOPBIX AITOPUTMOB B
oundamorexax OpenCV u IPP

44.

Jlaboparopnas padota «Peanm3zamus
omnepauui ¢ UCIOJb30BAHUEM
¢dyukumonana 6ubanorexu OpenCVy.

45.

Jlaboparopnas padota «Peanm3zamus
omnepauui ¢ UCIOJb30BAHUEM
¢ynkumonana 6ubanorexu Intel IPP.

46.

CpaBHeHHMe IPOM3BOANTEIBLHOCTH
onepanuii HaJ H300paKeHUsIMH,
peanu3oBaHHBIX Ha 0ase OpenCV n
Intel IPP

47.

Jlaboparopnas paboTta « AHanH3
KOPPEKTHOCTH PabOThI aJITOPUTOMOBY.

48.

JlaGopatopnas pabora «IIpoBenenue
BBIUMCJIUTENILHBIX SKCIIEPUMEHTOBY.

49.

Conep:xare/ibHAsA NOCTAHOBKA
3a/1a4M 1eTeKTHPOBaHHS 00HEKTOB

50.

JlaGopatopnast pabora «O630p
6a30B0i1 MPOrpaMMHOI peanu3auu
anroputma Latent SVM».




51. | JlaboparopHas paboTta «OnTHUMH3AIUSL 1 1
U pacrnapajjieTuBaHue OBICTPOTO
npeobpaszoBanus Oypbe s
BBIUMCIICHUS CBEPTOKY.

52. | Pacnapajie/iiBaHHe BBIYHCICHUH 2 2
53. | JJaboparopHas pabota 1 1
«PacnapainenBanue BBIYMCICHUN 110
YPOBHSIM TUPAMUIbI IPU3HAKOB).

54. | JlaboparopHas pabota «OrneHka 1 1
KayecTBa MOMCKA 0O0BbEKTOB Pa3HBIX
KJIACCOB C UCIIOJIb30BaHUEM
¢buHaTBEHON MapayIeTbHON
peanu3am.

55. | O0001meHHBIH MeTO/ 2 2
npeodpa3oBaHNs PACCTOSIHUIM IS0
pelieHHs 32124 ONTHMH3ANMH
56. | JlaboparopHas pabota «Pemnienue 1 1
3aJ]auu B CIIy4ae eBKJINI0Ba
paccTOsIHUSL HA OJTHOMEPHOU CETKEe».
57. | JlaboparopHas pabota «Pemnienue 1 1
3aJjauu B cIIy4ae eBKINI0Ba
paccTosiHUs Ha IBYMEPHOM CETKEe».
58. | lIpumeHeHHMe IBYMEPHOT0 OBICTPOrO 2 2
npeodpaszosanus Pypue 1as
BBIYMCJIEHUS CBEPTOK

59. | Jlaboparopnas pabota «OgHOMEpHOE 2 2
JHMCKpETHOE npeodpazoBanne Pypbey.
60. | Jlaboparopnas pabota «OgHOMEpHOE 2 2
obOparHoe npeobpazoBanue Dypbey.
61. | JlerekTMpOBaHHE MEHIEX010B 2 2
62. | JJabopatopHas pabora «3anaua 1 1

JETEKTUPOBAHUS TICIIEXO0/I0B U
MOJIXOJIBI K €€ PEIICHUIOY.

63. | JlaboparopHas pabota «Pa3zpaboTka 2 2
MIPUIIOKEHUS IS TETCKTUPOBAHUS
TMIEIIEXO0JI0B ».

Hroro 72 36 36

3.3 Copepxxkanme IUCHUNTHHBI

Pasnen 1. BBeieHne B KOMIbIOTEPHOE 3peHHE

OnpezneneHre KOMIBIOTEPHOTO 3peHuUs, 001acTH ero nmpuMeHeHus. Bompocsl GpopmupoBanus
nzo0paxxennit. Kraccupukamuss wn3o0paxkeHuil, OCHOBHBIE METOIbI 00pabOTKM U300pa’KECHHIA.
XapaKTeprCcTUKa OCHOBHBIX I[BETOBBIX MPOCTPAHCTB.

Paznen 2. budanorexka OpenCV

00630p 6ubmmoreku OpenCV, ycranoBka EmguCV mist cpenst .Net. O030p OCHOBHBIX MOAYJIEH
OUOINOTEKH.

Hactpoiiku cpenst Microsoft Visual Studio mpu pa3paboTke NpuiIokeHuil ¢ UCHOIb30BAHUEM
¢byHkuuid O6MONMMOTEKH. DJeMEHTapHbIE oIepanud o0pabOTKH H300pakeHH, 3aqada BBIICICHUS
KOHTYpPOB 00BbEKTa M pa3padaThIBACTCs MPUIIOKEHHUE C LENIbI0 OCBOCHUS ATHX JIEMEHTAPHBIX ONEepPaIHii,
Onepanu paboTHl € BHICOJAHHBIMH, 3a/ada BHUACOJCTCKTHPOBAHUS JHUI[ C HCIOJIb30BAHUEM
kinaccudukaropa Xaapa.



Pa3nea 3. ba3oBbie onepanuu o6padorku nzodpaxennii B OpenCV

Onwucanue 6a30BbIX omnepaiuii 00padoTku n3odpaxkenuil. [Iporotumnsl GpyHKuU OGUOIHMOTEKH
OpenCV, cozmepkalllux pean3aluio paccMaTpUBaeMbIX (PYHKIUI ¢ OMMCaHneM Ha3HAYCHHS BXOJIHBIX
napameTpoB. PaccmarpuBaercs cTpyKTypa rpau4eckoro peiakropa nocpeicTBOM UCTIONb30BaHus Qt-
KoMmoHeHT oubnanoreku OpenCV

Pasznen 4. MamnnHoe o0yyenune B OpenCV

Onucanue HEKOTOPBIX alTOPUTMOB KiIacCH(pUKaUU U KiacTepuzauuu. MHTepdencr CTpyKTyp
U KJaccoB, MpoToTunbl GyHKImi 6nbarnoTexkun OpenCV, peanu3yomux alropuT™Mbl KITacCUPUKAILMNA U
Kjactepuzanuu. PaboTta anroputMoB Ha MOAETBHBIX 3a1a4ax. CTPyKTypa NpUIIOKEHUH, ISl peLIeHus
3a7a4 KiIaccu(UKaUK U KJIacTepU3alnu.

Pa3znea S. Knaccudukanus msodpaxenuii ¢ ucnoab3zopanueM bag-of-words meronos B
OpenCV

Onucanue OCHOBHBIX IIAaroB bag-of-words monaxoma st KiaccupUKAMM H300paKeHUH.
[Mporotunsl Qynkmmii 6mbamorekun OpenCV, HeoOXoAWMBIC M peaTH3allH JaHHBIX [IaroB, C
OMKMCAaHWEM Ha3HAUYCHHUS BXOAHBIX TmapamerpoB. Peammszamus bag-of-words moaxoma ans
KJaccu(UKauy JBYX KaTeropuil n300paxxeHruil. 3aBUCUMOCTh PE3yJIbTaTOB MPUMEHEHUS MOJIX0Aa OT
HCTIOJIb3YEMBIX ITapaMeTpOB.

Pa3nen 6. Beenenune B oudamnorexy IPP

Onwucanue cTpyKkTypsl Oubanorexu IPP, Monenu ee ucnonb3oBanusi. OCHOBHBIE TUIIBI TAaHHBIX U
¢yukuuid. [Ipouenyps! yctanoBku 6ubimoreku Intel® IPP B cocraBe nakera Intel® Parallel Studio XE
2013. 3amaua menuaHHOW (QUIBTpAMM W300paskeHUs. 3agada OIpENCNICHUs MPSAMBIX JHHUN Ha
n300pakeHNH, CXeMa PEIIeHUs ¢ UCTIOIb30BaHUEM Npeodpa3zoBaHus Xada.

Paznen 7. CpaBHeHMe NPOM3BOAUTEIbHOCTH HEKOTOPBIX AJTOPUTMOB B OHMOJIMOTEKAX
OpenCV u IPP

Ornenka mporecca pa3pabOTKH MPUIIOKEHUS, MO3BOJIAIONIETO €INHOOOPa3HO OpPraHU30BaTh
3aITyCK HKCIIEPUMEHTOB 10 CPABHEHHIO MPOU3BOAUTEIbHOCTH. CpaBHEHHUE JUISL AITOPUTMOB MEAMAHHON
bwIbTpauyu, 3pO3UM, AUIATALUHN, MOCTPOCHHUS THUCTOrpaMMbl. Pe3ynbTaThl MEpPBBIX NMPHKHIOYHBIX
HKCIEPUMEHTOB, PEKOMEHAALNH 1 3aJaHHs JUIsl CAMOCTOSATEIbHOW IPOPabOTKH.

3.4 TemaTnka ceMMHAPCKHX/NIPAKTHYECKHX U JA00PATOPHBIX 3aHATHI

3.4.1 CemuHapcKue/IpakKTUYECKHE 3aHATHUS
CeMuHapcKue ¥ MPAKTUYECKHUE 3aHATUS HE IPEIYCMOTPEHBI.

3.4.2. JlabopaTopHbIe 3aHATHS

JlaGopatopnas pabota «IIpoext Hello World».

JlaGopaTopHast paboTa «3arpy3ka U300paKeHHU».

JlaGopatopHas paboTa «3axBaT BUIEO C KAMEPHI».

JlaGopatopHnas pabora «O6paboTka nzobpaxenuii. Crinaxusanue. Pasmepsr. ROD».

JlaGopatopHnas pabota «Mopdoaoruueckie mpeodpazoBaHUsD».

Jlaboparopnas pabota «Oneparopsr Cobens u Jlariacay.

JlaGopatopHas pabota «Ilonck 00bEKTa MO IBETY.

JlaGopaTopHas paboTa « ANropUTM Kiactepuzanuu k-meansy.

JlaGopatopHnas pabora «IIpeodpazoBanue Xaday.

JlaGopatopnast pabota «Tpanchopmanus uzoOpaxenus - adduuHbIe NpeodpazoBaHUA,
romorpadus.

JlaGopatopHas paboTta « XpaHWIUIIE TaMsITH, IIOCJIEI0BATEIIEHOCTh.

JlaGopatopHnas pabota «HaxoxeHre KOHTYpOB U ONIEPALUU C HUMI.

JlaGopatopHas pabota «JleTekTupoBaHne 0OBEKTOB - MOUCK 00BEKTA MO MIA0TIOHY».

JlaGopatopHas pabota «CpaBHEeHHE U300paKEHUI U TeHepalns KapTUHKU OTIMYHIL».

JlaGopatopHas pabota «PaboTa ¢ kamepoii yepe3 6ubnmoreky videolnput.».

JlaGopatophas pabota «I onorpaduyeckoe KOTUPOBaAaHHE KAPTUHKI.

JlaGopatopHas pabora «Kinect - HacTpoiika OpenCV».

JlaGopatopHas paboTa «3agaua MeIUaHHOHN (PuUIbTpary N300paKESHUS.



JlaGopaTopHasi paborta «3ajgaua ompeleNeHHs MPSIMbIX JIMHUM Ha H300pa)KeHHUH, CXeMma
pelIeH s ¢ UCTI0JIb30BaHNeM IpeoOpa3oBanus Xaday.

JlaGopaTtopnass pabota «Peanm3amms omnepauuii ¢ HCHOIb30BaHMEM (PYHKIHMOHANA
6ubmmorexku OpenCVy.

JlaGopaTtopnass pabota «Peanm3amms omnepauuii ¢ HCHOIb30BaHMEM (PYHKIHMOHANA
6ubnmoreku Intel IPP».

JlaGopaTopHast paboTa « AHaTU3 KOPPEKTHOCTU PabOTHI AJITOPHUTMOBY.

JlaGopatopHnas pabota «IIpoBeieHue BHIYUCIUTENBHBIX SKCTIEPUMEHTOBY.

JlaGopatopnass pabota «O0630p 0a3z0oBOi mporpamMMHON peanu3anuu anropurMa Latent
SVM».

JlaGopatopHasi pabota «OnTUMH3aLKs U pacHapajjieNTuBaHue ObICTPOro Mmpeodpa3zoBaHus
@ypbe A1 BBIYUCICHUS CBEPTOK.

JlaGopatopHass pabota «PacmapanenuBaHue BBIUMCIEHUH 1O YPOBHSM IHPaMUIbI
MIPU3HAKOB.

JlaGopatopHass pabora «OIleHKa KauecTBa IIOMCKa OOBEKTOB pa3HBIX KIJIACCOB C
MCTIOJIb30BaHUEM (PUHANBHOM MapasieIbHON peaTn3aum.

JlaGopatopHnas pabota «Pemenne 3a1aun B caydyae eBKINI0BA PACCTOSHUSA Ha OJHOMEpPHOU
CETKE).

JlaGopatopHasi pabora «Pemenue 3aaun B ciilyyae €BKJIMAO0BA PACCTOSHUS HA JIByMEpHOU
CETKEY.

JlaGopatopHas pabota «OgHOMEpHOE IUCKpEeTHOE MpeobpazoBanue Dyprey.

JlaGopatopHnas pabora «OgHOMepHOE 00paTHOE peodpazoBanre Dypbey.

JlaGopatopHas paboTa «3agaua IeTeKTUPOBAHUS MEIIEX010B U MOIXOIbI K €€ PELICHUIOY.

JlaGopatopHnas pabota «Pa3zpaboTka MpUIOKEHUS IS IETCKTHPOBAHUS TIETLIEX0I0BY.

3.5 TemaTnka KypcOBBIX IPOEKTOB (KypCOBBIX padoT)
KypcoBbie nmpoekTsl (paboThl) HE TPEyCMOTPEHBI.

4. Y4yeOHO-MeTOAMYECKOE U PIH(])OpMaIIHOHHOE odecreueHue

4.1 HopmartusHblie 1okyMeHTbI 4 'OCTob1

1. ®enepanbublii 3akoH oT 29 nekadps 2012 roga No 273-03 «O06 obpazoBanun B Poccuiickoit

®enepanunn» (C IBMEHEHUSIMU U IOTIOJIHEHUSIMU );

2. ®enepanbHBI TOCYIAPCTBEHHBIN 00pa30BaTEeNbHBIA CTaHIAPT BBICIIETO OOpa30BaHUS -
OakanmaBpuaT nmo HampasieHuto noarotoBku 09.03.02 MudopmanmoHHBIE CHUCTEMBI U TEXHOJOIHH,
yTrBepkaeHHbIH [Iprkazom MunuctepcTBa obpa3oBanus U Hayku P® ot 19 centsops 2017 r. N 929

"O6 yTBepxkaeHuu peaepanpHoro... Penakuus ¢ uamenenusimu N 1456 ot 26.11.2020;

3. IIpuxa3z MunucrepctBa obpasoBanus u Hayku PP ot 05 ampens 2017 r. No 301 «O6
yrBepkaeHun [lopsiaka opraHuzanu M OCYIIECTBJICHHS 00pa30BaTENbHOM JEATETBHOCTH I10
o0pa3zoBaTeNbHBIM MPOrpaMMaM BBICIIETO0 00pa3oBaHMs — MporpamMmaM OakajaBpuaTa, IporpaMmam

CIELMAJIUTETa, IPOrPaMMaM MarucTpaTypsl.

4.2 OcHoBHasi IMTEpPaTypa
l. Kanep, A. Uzydaem OpenCV 3. Pa3paboTka mporpaMm KOMIBIOTEPHOTO 3pEHUs Ha
C++ ¢ npumenenuem 6udmmorekn OpenCV / A. Koanep, I'. bpaacku ; nepeBoa ¢ aHrmickoro A.
A. Caunkuna. — Mocksa : JIMK Ilpecc, 2017. — 826 c. — ISBN 978-5-97060-471-7. — Texkcr :

AJIEKTPOHHBIN // Jlanb : 3IIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/108126

2. PazpaboTka My IbTUMEIUHHBIX PUIIOXKEHUH C HcTioNib30BaHKeM Oubarnotexk OpenCV
u IPP / A.B. boBeipun [u 1p.].. — Mocksa : HatepHeT-YHuBepcurer MHpOpMaMOHHBIX

Texunonoruit (MHTYUT), At [Tu Dp Memua, 2019. — 515 c. — ISBN 978-5-4486-0520-8. —
Texct : anextponHsiit // Hudposoit o6pazoBatensubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/79718.html



4.3 JlonoJHHUTeJbHAs JIUTEpPaTypa

1. Tapcus I'n.b.,Cyapec O./]. O6pabotka n3obpaxxenuit ¢ momouipto OpenCV. - M.:
N3n-so "JIMK Ilpecc", 2016. - 210 c.l'apcus I'n.b., Cyapec O.[., Apauna X.JI.O. m np.
O6pabotka m3zobpaxkenuii ¢ momoimipio OpenCV. — M.: JIMK Ilpecc, 2016. — 210 ¢ URL:
http://lib.jizpi.uz/pluginfile.php/7311/mod_resource/content/0/%D0%9IE%D0%B1%D1%80%D0
%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0_%D0%B8%D0%B7%D0%BE%D0%B1
%D1%80%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D0%B9 %D1%81 %D0%BF%D
0%BE%D0%BC%D0%BE%D1%89%D1%8C%D1%8E_OpenCV_by %D0%93%D0%BB%D0
%BE%D1%80%D0%B8%D1%8F %D0%91%D1%83%D1%8D%D0%BD%D0%BE _%D0%93
%D0%B0%D1%80%D1%81%D0%B8.pdf

4.4 DueKTpoHHBbIe 00pa3oBaTeJbHbIC PeCyPChl
1. bubnuoreku kommnbroTepHoro 3peHus. LMS Mockosckoro [Tonutexa. OP pa3pabareiBaercs.

4.5 JInueH3MOHHOE U CBOOOHO pacHpocTpaHsieMoe MPOrpaMMHoOe odecniedeHue
1. Visual Studio
2. Visual Studio Code

4.6 CoBpemeHHbIe TpodeccHOHATbHBbIE 0a3bl JAHHBIX U HHGOPMALIMOHHbIE CTIPABOYHbIE
CUCTEMBI
1. OG6pazoBatenbHas mwiardopma FOpaiit https://urait.ru/

2. DnexTpoHHO-OnMOMMoTeuHas cucrema Jlans https://e.lanbook.com/
3. Hudposoii oopazoBarenbubii pecypc [IPR SMART https://www.iprbookshop.ru/

5. MarepuajibHO-TeXHHYECKOe o0ecreyeHue

CriermanusupoBaHHas y4yeOHas nmabopatopus kadenpsl «MHpopmaTuka U nH(POPMAIIMOHHbIE
TexHojorum» ayna. 2610 mnm 2662 ocHalieHHas IPOEKTOPOM (U1 JAEMOHCTpALMU Mpe3eHTaluil),
NEPCOHATBHBIMU KOMITBIOTEPAMHU C YCTaHOBJIEHHBIM IporpaMMHbIM obecrieuenuem (OC Windows 7,
Visual Studio).

6. Meroanyeckne peKOMeHIANH

6.1.MeToanyeckue peKOMeHAALMH /ISl IPenoJaBaTe/isi 10 OPraHu3aluM 00ydeHust

Mertoauka  mpernojaBaHUs — JUCHMIUIMHBI  «BbHOIMOTEKM  KOMIBIOTEPHOTO  3pPEHHUS»
npeaycCMaTpUBAeT  HCIOJNB30BaHME OHJIAHH-Kypca B CHCTEME JUCTAHLMOHHOTO  OOYYeHHs
YHuBepcHUTeTa, TPYIIOBBIX M HHAWBUAYAIBHBIX KOHCYJIbTALUI 00yUYalOMUXCsl, Ay AUTOPHBIX 3aHATHH B
COYETaHUHM C BHEAYIUTOPHOW pPabOTOM C 1enbl0 (OPMHPOBAHUS M Pa3BUTHs NMPO(HECCHOHAIBHBIX
HaBBIKOB 00YYarOIUXCS.

Jlaboparopubie  paboTel 1O  auUCHUIUIMHE «DBUOTMOTEKH  KOMITBIOTEPHOTO  3PEHUS
OCYWIECTBIIIIOTCS B (OpME  CaMOCTOSITENILHOW  MpopabOTKM  TEOPETHYECKOTo  MaTepuasa
00y4aromMMHUCs; BBIIOJHEHUSI MPAKTUYECKOTO 3aJaHHUs; 3alUThl TPEToAaBaTeNo JabopaTOpHOM
paboThl (3HAHHWE TEOPETUUYECKOr0 MaTepHuaja M BBIIOJHEHHME IPAKTUYECKOrO 3aJaHHs 10 TeMe
nabopaTopHOil paboThI).

6.2.MeToanyecKue yKa3zaHus I 00y4aIOUIUXCS 10 OCBOCHHIO THCIMIIIMHBI

W3yuenne QUCUUIUIMHBI OCYIIECTBIISETCS B COOTBETCTBUU C YUEOHBIM IJIAHOM.

Ha 3aHsATHSX OCYIIECTBISIETCS 3aKpeIUIeHHE TOJTY4YeHHBIX, B TOM YHCIIE W B Ipolecce
caMOCTOsITeNIbHOW paboThl, 3HaHMid. Ocoboe BHHMMaHHE oOOpamiaeTcss Ha YMEHHE TPHUMEHSTh
MOJTyYCHHbIE 3HAHMS HA MPAKTUKE, B TOM YHUCIE MPU PELICHUH PEeajbHBIX 3a/1a4, OTIUYAIOUINXCS OT
popabOTaHHBIX.

B mpomecce caMocTOSATENbHONH pabOTHl CTYAEHTHl 3aKPEIUISIOT M YIIIyOJsSIOT 3HaHUS,
MOJyYeHHbIE BO BpEMS AayAUTOPHBIX 3aHATUH, CAMOCTOATENBHO 3HAKOMSATCS C TEOPETUUYECKUM



MaTepHaliOM, BBINIOJHSIOT JIAOOpaTopHbIe pabOTHI, TOTOBATCS K TEKYIIEMy KOHTPOJIO U
IIPOMEKYTOYHON aTTECTALUU.
Texyuuii KOHTPOJIb OCYIIECTBIISIETCS Ha ay IMTOPHBIX 3aHATHIX B BHJIE 3AIUTHI JJAOOPATOPHBIX
pabot. KpurepusMu oLeHKH pe3yIbTaToOB SBISIOTCS:
® YPOBEHb OCBOCHHUS TEOPETUUECKOTO MaTEpUana;
® YpPOBEHb BIAJACHHUS MPAKTUYECKUMHM HaBBIKAMHU (B BHJIE BOIPOCOB IO IPOLECCY
BBITIOJTHEHHSI TAOOPATOPHBIX PadoT);
e yMmeHHUs OOyYaloIIerocs HCIOJb30BATh TEOPETUYECKHE 3HAHUS IPH BBITOJHEHUU
NPaKTUYECKHX 3a/1a4 (B BUIE JONOJHUTEIbHBIX 3aaHUH);
e chOpPMHPOBAHHOCTH KOMITETEHIIHIA;
e odopMIIeHHIE MaTepralia B COOTBETCTBUH C TPEOOBAHUSIMHU.
e [IpomexyTOUHBI KOHTPOJb OCYIIECTBIIAETCS Ha 3adyeTre B (hopMe TeCTUpOBAaHUS B
CUCTEeME AUCTAaHIIMOHHOTO 00yUYeHHs Y HUBEPCUTETA, BKIIIOYAIOILIET0 BOIPOCHI HA 3HAHNE
OuOJIMOTEK KOMIIBIOTEPHOT'O 3PEHUSI.

7. ®DoHJ OLEHOYHBIX CPEICTB

7.1.MeToaAbI KOHTPO.JIS M OLlEHUBAHMSA Pe3yIbTATOB 00y4YeHHUs

B mnpouecce oOyueHHs] HCHONB3YIOTCSA CIEAYIOIINME OIICHOYHBIE (OPMBI CaMOCTOSITEIHHOMN
paboThl CTYJEHTOB, OILCHOYHBIC CPEJCTBA TEKYILIEr0 KOHTPOJS YCHEBAEMOCTH M IPOMEKYTOUYHBIX
aTTecTalui: 1abopatopHbie paboThl, U HepeHIUPOBAHHbIHN 3aUET.

7.2.111kana U KPUTEPUH OLIEHUBAHUS Pe3yIbTATOB 00y4YeHHUs

K npomexyTouHOW aTrTecTaldu JIOMYCKAIOTCS TOJBKO CTYICHTHI, BBIMOJHHUBIINE BCE BHUJBI
ydeOHOW paboThl, NpPeayCMOTpEeHHBIE pabodueld mporpammoi mo aucuuiuimHe «bubmnorexku
KOMIIBIOTEPHOT'O 3PEHUS.

7.2.1. Kpurepuu onieHku oTBeTa Ha aud.3auére

Jnanazon
6asioB
HeynosnersopurensHo 0-54 He nocturayto moporoBoe 3Haue€HHE XOTsSI OBl UL OJHOTO
ypoBHs (hOPMHUPYEMBIX HA MOMEHT MPOBEACHUS aTTECTALUU
koMrereHnuii. He BpImonHeH oauH Wi 0oJiee BHUIOB
yueOHOI pPaboThl, MPEAYCMOTPEHHBIX YUYEOHBIM IUIAHOM.
CTyZneHT AEMOHCTPUPYET HENOJHOE COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB MPUBEACHHBIM B TAaOMUIAX MOKa3aTesei,
JOMYCKAIOTCA ~ 3HAUUTENbHBIE  OMIMOKH,  MPOSBISAETCS
OTCYTCTBME 3HAaHUW, YMEHHUM, HABBIKOB I10 PSAY IIOKa3aTeseH,
CTYJEHT HCHBITBIBAET 3HAUYMUTEIbHBIE 3aTPyJHEHUS IIpU
OIIEPUPOBAHUU 3HAHUAMU U YMEHUSAMU IIPU UX NIEPEHOCE Ha

HOBBIC CUTYallUH.

Y 10BJIETBOPUTEIILHO 55-69 Cpennee 3HaueHue isi BceX (HOpMUPYEeMBIX Ha MOMEHT
IIPOBEJEHUS] AaTTECTAllUd YpPOBHEH KommeTeHuuid — 3.
BrimonHens! Bce BUbI yueOHOM paboThl, MpeayCMOTpEHHBIE
yueOHbIM T1aHOM. CTyZIEHT IEMOHCTPUPYET COOTBETCTBUE
3HaHUH, B KOTOPOM OCBEIllEHa OCHOBHAsI, HauboJiee BakHAS
4acTb MaTepuaja, HO IpPU OTOM JOIylLIeHa OJHa
3HAYMTENbHAsl OUIMOKA WM HETOUYHOCTb.

Xopouio 70-84 Cpennee 3HaueHue i BceX (DOpMUPYEeMBIX Ha MOMEHT
IIPOBEJEHUS AaTTECTAllUd YypPOBHEH KommeTeHuuid — 4.
BrimonHens! Bee BUBI yueOHOM paboThl, MpeayCMOTpEHHBIE
yueOHbIM TuIaHOM. CTYAEHT JOEMOHCTPUPYET HETOJIHOE,
IIPAaBUJIBHOE COOTBETCTBHE 3HAHMM, YMEHUM, HAaBbIKOB

IITkana oneHUBaHUI Omnucanue




NIPUBEJICHHBIM B Ta0JIMIAX MTOKa3aTeneil, 1100 eciiu Ipu 7TOM
ObUIN TOMYIICHBI 2-3 HECYIECTBEHHBIE OITHOKH.

OtinyHO 85-100 | Cpennee 3HayeHue Ui BCeX (OPMHUPYEMBIX HAa MOMEHT
IIPOBEACHUS aTTECTAallMd YPOBHEH KOMIIETEHIMH — 5.
BrimonHens! Bee BUBI yueOHOM paboThl, MpeayCMOTpEHHBIE
yueOHbIM T1aHOM. CTyZIEHT IEMOHCTPUPYET COOTBETCTBUE
3HAaHUH, yMEHUH, HABBIKOB IPHUBEACHHBIM B TaOIUIAX
rokaszaresiei, omepupyer NpUOOPETEHHBIMU 3HAHHIMH,
YMEHMSIMHM, HaBBbIKAMM, [PUMEHSET HUX B CUTYyalMAX
MOBBIIIEHHON CIIOXKHOCTH. [Ipu 3TOM MOTYT OBITh JJOMYIIIECHBI
HE3HAYUTENIbHbIE OIMIMOKM, HETOYHOCTH, 3aTPYJHEHUS NPHU
AQHAJIMTUYECKUX OIlepalusaxX, IEPEeHOCEe 3HAaHUN U YMEHUHN Ha
HOBBIC, HECTAHIAPTHBIC CUTYALUH.

7.2.2. Kputepun orieHku paboThl 0Oydaronierocs Ha 1a00paTOPHBIX 3aHATHIX:

«5» (OTNMYHO): BBIOJHEHbI BCE MPAKTUYECKHE 3a/JaHUs, NPEAyCMOTPEHHBIE
nabopaTopHbIMH paboTaMu, 00y4aromUCs 4eTKO M 0e3 OMIMOOK OTBETHJI Ha BCE KOHTPOJbHBIC
BOIMPOCHI, MPOSIBIMJI TBOPUYECKUI MOAXOJ TMpPHU BBHINOJHEHUH 33JaHUN, CMOT BBINIOJHUTD
JIOTIOJTHUTEIbHBIC 3a/IaHHs.

«4» (XOpollo): BBINOJIHEHbl BCE NPAKTHUECKHE 3aJaHus, MPeLyCMOTPEHHbIE
nabopaTopHbIMH paboTaMu, 00YYarOIMICI C KOPPEKTUPYIOIIMMHU 3aMEUaHUsIMH TPENOAaBaTes
OTBETHJI HA BCE KOHTPOJIbHBIE BOIPOCHI, IPOSBUII TBOPUECKUIN MTOAXO]] IIPH BBHITIOJIHEHUH 3a/1aHUM,
CMOT YaCTUYHO BBITIOJHUTD JOMOJHUTEIbHbIC 3a/IaHHs.

«3» (YIOBIETBOPUTENIBLHO): BBIMOJHEHBI BCE MPAKTHYECKUE 3aJaHHs, IMPEAyCMOTPEHHBIE
nabopaTopHbIMH paboTaMu, C 3aMEYaHHMSAMHU MperojaBaTels; 00y4yaromIMiCs OTBETHJI Ha BCe
KOHTPOJIbHBIE BOIPOCHI C 3aMEYaHUSMH, TOTIOJIHUTEIbHBIC 3a/1aHUS BHITIOJHEHBI C 3aMEYaHUSIMH.

«2» (HEyOBJIETBOPUTENHFHO): 00YYAIOIIUIICS HE BBITOJHUII WIN BBITOJHUI HETPaBUILHO
NpaKTUYECKUE 3aJaHMs, MPEeIyCMOTPEHHbIE TAOOPaTOPHBIMU pabOTaMH, 0OYYaIOIIHICS OTBETUI
Ha KOHTPOJIbHBIE BOMNPOCHI C OIIMOKAMM WJIM HE OTBETHJI Ha KOHTPOJIbHBIE BOIMPOCHI,
JIOTIOJTHUTEIIbHBIC 3a/IaHHsI BHITIOJTHEHBI HEBEPHO WM HE BBITIOJIHEHBI.

7.3.01eHO04YHbIE CpeacTBa
7.3.1. Texyumuii KOHTPOJIb
Texkyumuii KOHTPOJNb OCYIIECTBISETCS Ha AayAUTOPHBIX 3aHATHAX B BHJE 3alUTHI
nabopaTopHbIX paboT. JlabopaTropHas paboTa — CpeACTBO KOHTPOJISl YCBOCHUS yUeOHOTr0 MaTepuaa
TEMBbI, pasfefia WIM pPa3/eloB IUCIHUIUIMHBI, OPraHM30BAaHHOE KaK ydeOHOE 3aHATHE B BHUJC
J€MOHCTPAILIMHU TIOJTYYESHHBIX HABBIKOB IPH PEILICHUH OCTaBICHHBIX MPAKTHYECKUX 3a7a4.
7.3.2. ITOroBbIil KOHTPOJIb
[Tpumepsl BompocoB k aud. 3avery.
OnpeneneHre KOMIBIOTEPHOTO 3pEHUS
Ob6nacTu NpUMEHEHUsI KOMITBIOTEPHOTO 3PEHUS
Bonpocsr popmupoBanus n3o0pakeHuit
Knaccugukarus n3obpaxenuit
OcHOBHBIE METOIBI 00PAaOOTKH M300paKEeHUI
XapaKTeprCcTUKa OCHOBHBIX I[BETOBBIX IPOCTPAHCTB
0630p 6udanorexu OpenCV
EmguCV nns cpenst .Net

XN R D=

9. O0630p OCHOBHBIX MOAYJEH OMOINOTEKH

10.  Hactpoiiku cpenst Microsoft Visual Studio npu pa3paboTke npuioxxeHuii ¢
UCTIOJIb30BaHUEeM (DYHKIHI OMOIHOTEKH

11.  DnemeHTapHBIE onepanuu 0OpabOTKU U300paKeHUI

12. 3anava BbIIeNIEHUS KOHTYPOB 00BEKTa

13. Oneparuu pabOTHI ¢ BUICOTaHHBIMH




14.
15.
16.
17.
18.

19.
20.
21.
22.

23.
24.
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

3amada BUIC0IETEKTHPOBAHNS JIUI C UCIIOJIB30BAHNEM KJIacCU(pHUKaTopa Xaapa
bazoBsie onepannu 06padboTku n3obpaxkenuit B OpenCV

Omnwucanue 0a30BBIX onepanuii 00padoTKK N300paKEeHUHA

[TpotoTuns! pynkuuit oudbmuorexku OpenCV

CrpykTypa rpau4eckoro perakropa MOCPEICTBOM HCIONb30BaHUS Qt-KOMIIOHEHT
oubmmorexku OpenCV

Mamunaoe o6ydenue B OpenCV

Onucanue anropuTMOB KilacCu(pUKAITUH

Onucanue anropuTMOB KIacCU()UKALMHU KIIaCTepU3aAIIUH

WuTepdeiicsl cTpyKTyp U KJIACCOB, MPOTOTUITB (yHKIMHA 6ubnmmnorekn OpenCV,
peanu3yoIuX AITOPUTMBI KJIaCCU(UKALINY U KIIaCTepH3aINU

PaboTa anropuTMOB Ha MOJIENBHBIX 33a4ax

CrpykTypa NpUIOKEHHUH, JUIA PELICHUs 3a/ad KilacCU(UKAIUN U KIaCTepU3aIlUy.
Knaccudukarus n3obpaxenuii ¢ ncnosiab3zoBanueM bag-of-words metonos B OpenCV
Onucanue OCHOBHBIX maroB bag-of-words moaxona s kinaccupukamyu n300paskeHUl
[Tporotumnsl pyukmuit 6udmuoreku OpenCV, HEOOXOAUMBIE TSl peaTu3allui TaHHBIX
I1aroB, C OMMCAaHUEM HAa3HAUYEHUS BXO/HBIX MTAPaMETPOB

Peanuzanus bag-of-words moaxona ans knaccupukayy ABYX KaTeropuii n300pakeHU
3aBUCHUMOCTH Pe3yJIbTATOB IPUMEHEHHUS TI0JIX0/1a OT MCIIOJIb3YEMBIX TapaMeTPOB.
Ornucanue cTpyktypsl oubaroreku [IPP, Mmogenu ee ucnoiap3oBaHus

OCHOBHBIE THIIbI JAHHBIX U QYHKLIUH

[Tpouenypst ycranoBku 6ubmuoreku Intel® [PP

3amada MeuaHHON (QUIbTpaK N300pasKeHHS

3anaya ornpeaesieH s MPsIMBIX JTUHUN Ha N300paskeHUH

Cxema pelieHus ¢ UCIoib30BaHueM npeolOpa3oBanus Xada

CpaBHEHHE TPOU3BOJUTEIHHOCTH HEKOTOPBIX anroputMoB B 6ubimmorekax OpenCV u IPP
CpaBHeHHUe 17151 aITOPUTMOB MEIMAHHON (PHIBTPAIIH
CpaBHeHHUE 17151 aITOPUTMOB 3PO3HH

CpaBHeHHe 111 aITOPUTMOB IUJIaTAIUH

CpaBHeHue 7151 aIrOpUTMOB OCTPOCHUS THCTOTPAMMBI



