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1. Heawn, 3a0a4um ¥ IJIaHUPYeMble Pe3yJbTAThI 00y4eHHs 10 AUCHUIITUHE

[lenpto ocBoeHUS AUCUMIUIUHBI «BUOIMOTEKM KOMIBIOTEPHOTO 3pEHUs»  SIBISIETCA
dbopMupoBaHue Yy OOYYArOIIMXCS TEOPETHYECKUX 3HAHWW M HABBIKOB B O0JIACTH CO3JaHUS
MYJIBTUMEIUUHBIX TPUIOKEHHH C UCIIOIb30BaHUEM OMOIMOTEK KOMITBIOTEPHOTO 3PEHHUS.

K ocHOBHBIM 3a1a4aM OCBOEHUS TUCLUILIMHBI CIEAYET OTHECTH:

o MOJIy4YEHHUE MPEACTABICHUS O IPUHLIUIIAX Pa3pabOTKU MYJIbTUMETUNHBIX IPUIIOKEHHIA C
UCIOJIb30BaHUEM OMOIMOTEK KOMITBIOTEPHOTO 3pEHUS;
. MOJIy4YEHUE HABBIKOB CO3JIaHHSI MYJIbTUMEAUNHBIX MPUIOKEHHM C HCIOJIb30BAHUEM

OUOINOTEK KOMIIBIOTEPHOTO 3PEHHUS

OOydeHre TO AUCHUIUIMHE HAMpaBlIeHO HAa (OPMUPOBAHHE Yy OOYYAFOIIMXCS CICIYIOIINX
KOMIIETECHIINH:

Koa u HauMeHOBaHMe

I/IH)II/IKaT()pLI JOCTHKCHHUA KOMIICTCHIIUHA

KOMIIETEeHIH I
OIIK-1. Cnocoben NOIIK-1.1. 3HaeT OCHOBBI MaTeMaTHKH, (PU3UKH,
MPUMCHSITh BBIYHCIUTEIILHON TEXHUKHU U MIPOTPAMMHPOBAHUS

€CTeCTBEHHOHAYYHBIEC U
0OLIEMH)KEHEPHbIE 3HAHUS,
METO/bI MATEMaTHYECKOTO

aHaJIM3a U MOJICJINPOBAHUS,
TEOPETUYECKOTO H

NOIIK-1.2.ymeer pewiaTh CTaHIapPTHBIE IPOPECCUOHANBHbBIE
3aJ1a4M ¢ IPUMEHEHUEM €CTECTBEHHOHAYUYHbIX U
OOLIEMH)KEHEPHBIX 3HAHUM, METOJJ0OB MATEMAaTHYECKOTIO
aHaJlM3a U MOJICTTUPOBAHUS

NOIIK-1.3. umeeT HaBbIKH TEOPETUYECKOTO U

AKCIIEPUMEHTAILHOTO
AKCIICPUMEHTAIBHOTO UCCIEA0BaHUS 00BEKTOB
HCCJIEIOBaHUS B 5
. poeCCUOHATBHON JIEATEILHOCTH
npoQecCHOHAIbHON
JEATENLHOCTH
OIIK-8. Cnocoben NOIIK-8.1. 3HaeT MaTeMaTuKy, METOA0JIOTUIO U OCHOBHBIE
MIPUMEHATD METO/bl MATEMAaTUUECKOTO MOJICTUPOBAHMS, KIaCCU(PUKAIIIO U

MaTEMaTUYECKUE MOJIENH,
METO/IbI U CPEICTBA
IIPOEKTUPOBAHHUS
UH(POPMALIMOHHBIX U
ABTOMATHU3UPOBAHHBIX
CUCTEM

YCIIOBUS IPUMEHEHUSI MOJIEJIEH, METOJIbI U CPENICTBA
MIPOEKTUPOBAHNS HHPOPMALIMOHHBIX U aBTOMAaTH3UPOBaHHbIX
CUCTEM, HHCTPYMEHTAJIbHbIE CPEICTBA MOJIETTUPOBAHUS U
IIPOEKTUPOBAHMUS

NOIIK-8.2. ymeeT IpoBOAUTH MOJIETUPOBAHUE MPOLIECCOB U
CUCTEM C IPUMEHEHHUEM COBPEMEHHBIX HHCTPYMEHTAJIbHBIX
CpeACTB

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

I1K-4. CnocoOen
MIPOBOJIUTH UHTETPALIUIO
POTPAMMHBIX MOJYJIEH U
KOMITOHEHT U
BepU(UKALINIO BHITYCKOB
MIPOTPAMMHOTO MTPOIYKTa
PUMEHHUTEITHHO K
00BeKTaM MeMAuHTyCTPUHI

NIIK-4.1. 3naeT MeToabl U CIOCOOBI MHTETPALUU POTPAMMHBIX
Moxayiaei UC B mpoekTax ¢ IpUMEHEHUEM TEXHOJIOTUI
JOTIOJTHEHHOM M BUPTYaJIbHOM PEAIbHOCTH B MEAUAUHAYCTPUU
NIIK-4.2. Ymeer npoBoauTts Bepudurkanuio Boimyckos MC B
IIPOEKTaxX C IPUMEHEHUEM TEXHOJIOTUH JOIOJIHEHHON U
BUPTYaJIbHOW PEAIbHOCTH B MEIUANHTYCTPUH

NIIK-4.3. meeT HaBBIKA MPUMEHEHHUS IPOTPAMMHOI0
obecnieuenus s Bepupukanuu sepcuii U'T npoaykToB B
MPOEKTaxX C MPUMEHEHUEM TEXHOJIOTUNA JIONTOJTHEHHOW U
BUPTYaJIbHOU PEaJbHOCTH B MEAUAUHAYCTPUM; HaBBIKAMHU
MaKeTHOM 00paboTKH




2. MecTO IMCHMILTAHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JlucuunimHa OTHOCUTCS K 4acTH, GOpMUPYEMOIl yuacTHUKaMU 00pa30BaTeIbHBIX OTHOLICHHM
broka 1. Jlucuumimasl (MOAY/IH) y4eOHOTO IJIaHa MTPOrpaMMbI OakaaaBpHara.
JucuunnuHa B3aMMOCBSA3aHA JIOTUYECKH M COAEPKATEIbHO-METOJUYECKA CO CIEAYIOIIMMHU
mucuuruHaMu U npaktukamu OIOIT:
e (CucreMbl UCKYCCTBEHHOTO MHTEIJIEKTA,;
e Pa3paboTka MOOMIIBHBIX MPHIIOKEHUN JOMOJIHEHHON PealbHOCTH;
e Heuerkoe MOJEIMPOBAHMUE;
e Pa3zpaboTka ruOpUIHBIX MEYATHBIX U3AAHUN;
3D-monenupoBanue s XR;
[Ipou3BoacTBEHHAS MPAKTHKA (IPOEKTHO-TEXHOJIOTMYECKas);
[Ipou3BoacTBEHHAS MpaKTHKA (TIPEAIUIIIIOMHA);
BrimonHeHue ¥ 3aIKTa BBITYCKHON KBaTH(PUKAITMOHHON paOOTEHI.

3. CTpyKTypa M coJep:KaHHe AUCHUTTHHBI
OO0mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 2 3aUeTHbIE eAUHUIBI (72 Yaca).
3.1 Buasbl yueOHOI padoThl U TPYA0eMKOCTH (110 opMaM 00yUeHHs )

3.1.1 Ounas ¢opma oOyueHHs

Ne Bit yueHoii pagoTh1 KoanuecTBo CemecTtp
n/n 4acoB 7
1 | AyauTopHble 3aHATHSA 36 36
B Tom uncie:
1.1 | Jlexuuu
1.2 | CemmuHapcKue/IPaKTHUECKUE 3aHITUS
1.3 | JIJabopaTopHble 3aHATHS 36 36
2 | CamocTosiTe1bHAsi paboTa 36 36
3 | IpoMesxkyTOUHAsI aTTeCTANMS
3auet/nud.3aueT/sK3aMeH nud. 3a4er nud. 3a4er
Wroro: 72 72

3.2 TemaTruueckuii NJ1aH U3y4YeHUs IUCHUIIMHBI (10 popMam 00ydeHNs )

3.2.1 Ounas ¢opma oOyueHHS

TpyroeMkocThb, yac
AyautopHasi padora
C I Camoc
Ne Pa3nesibi/Tembl CMUH /ap JTaGopa PAKT rogre
n/n JAUCUMILTUHBI Beero | Jlex crme TOpHbBIE MACCKA | i nas
MpaKTHye o
11701 3aHATH padort
CKHe N moxrot | ©
3aHATHUSA OBKa
1. BBeneHue B KOMNbIOTEPHOE 3peHUE 1 1
2. Hacrpoiika anmapaTtHoro u 1 1
NMPOrpaMMHOro o0ecredeHus
3. O030p 0udmoreku OpenCV 1 1
4. JIaGoparopnas pabota «IIpoekt Hello 1 1
Worldy.




JJieMeHTapHbIE ONepaunuu
00padoTKN H300paKeHU

6. JlaGoparopHas paboTa «3arpy3ka
M300paXKEHUS.

7. DJJieMeHTapHbIE ONepannuu
00paboTKN BHIEO

8. JlaboparopHasi pabota «3axBaT BUIEO
C KaMephbD».

9. Onucanue 6a30BbIX Onepanuii
00padoTKN H300paKeHHil.

10. | JIabopatopHas pabora «OOpaboTka
n3o0paxenuii. CriaxuBaHue.
Pazmepnl. ROD».

11. | IlporoTunbl PyHKIUI OUOIHOTEKH
OpenCV, conepkammx pean3anuio
paccMaTpuBaeMbIX (PYHKIMA €
onycaHueM Ha3HAYeHUs BXOTHBIX
napaMeTpoB

12. | JJabopaTtopHas pabora
«Mopdodomnoruueckue
peoOpa3oBaHUs.

13. | AaropuT™msbl KJiaccu(puKanuu u
KJIaCTepU3aluu

14. | JlaboparopHas pabota «Oneparopsl
Cobens u Jlamnacay.

15. | Pabora aaropuTmMoB Ha MOJAEJTbHBIX
3ajayax.

16. | JIaboparopnas padota «Ilonck
00BEKTa MO IBETY.

Onucanue ocHOBHBIX maros bag-of-

17. 1 words MOAX0/Aa 1JIsl
KJIaccH(pUKaLUH M300paKeHH.

18. | JlaGoparopHas paboTa « AJITOpUTM
KJactepusaiuu k-meansy.

19. | 3aBHcHMOCTDH pe3yIbTaTOB
NpUMeHeHHs MOIX0/1a OT
HCIN0JIb3YeMBbIX NapaMeTPoB

20 JlabopaTopHas pabota

| «IIpeoOpa3oBanue Xaday.

21. | Tpauncdopmanus n300pakeHus
JlabopaTopHas pabota

99 «Tpancopmanus u300pakeHus -
adhpuHHBIE MPpeoOpa3oBaHmMs,
romorpagus».

23. | Tunsl nanabix OpenCV

24, JIaGoparopHas paboTa «XpaHHIUIIE
MIAMSITH, TIOCJIEJIOBATEIIEHOCTH.

25. | PabGora ¢ KOHTypamMu

26. JIaGoparopHas pabota «HaxoxaeHnue
KOHTYPOB H OTIEPAIIMH C HUMI.

27. | lerekTHpOBaHHE 00bEKTOB

28. | JIaGoparopnas paboTa




«JlerexkTpOBaHNE OOBEKTOB - TOUCK
00BEKTa MO MIA0TIOHY.

29.

CpaBHeHue U300paxkeHuit

30.

JlabopaTopHas pabora «CpaBHEHHE
M300pakeHUI U TeHepaIus KapTUHKU
OTJINYUI».

31.

bubauoreka videolnput.

32.

JlabGopaTtopHas paborta «Pabora ¢
KaMepoii uepe3 OMOINOTEKY
videolnput.».

33.

TI'osorpaguyeckoe kogupoBanue

34.

JIaboparopHast pabota
«[onmorpaduueckoe KOIMPOBAHHE
KapTHHKHY.

35.

Kinect

36.

JlabGopaTtopHas padora «Kinect -
HacTpoiika OpenCV».

37.

CTpykTypa 0M0JIMOTEKH U MOJ1eJIb
HCNOJb30BAHNS

38.

Hacrtpoiika annapaTHoro u
NMPOrPaMMHOT0 o0ecreYeHus

39.

00630p oub1H0TEKH IPP

40.

BasoBsble 3agauu IPP

41.

JlaboparopHast pabora «3anada
MeIMaHHOW (QWIIbTPALUU
HN300paKSHUS.

42.

JlaboparopHas padota «3agaua
OTIpeIeTICHUS TIPSIMBIX JTMHUHA Ha
M300paKeHUH, CXeMa PEIICHUS C
MCTIOJIH30BaHUEM MTPEOOPA3OBAHUS
Xaday.

43.

CpaBHeHMe IPOU3BOANTE]bLHOCTH
HEKOTOPBIX AJITOPUTMOB B
ounbdanorekax OpenCV u IPP

44,

JlabopaTtopHas paborta «Peanuzanus
orepanuil ¢ HCIOIb30BAHUEM
¢dbynkunonana 6udarorexn OpenCVy.

45.

JIaGoparopHas pabota «Peanu3zarus
onepanui ¢ UCIOJIb30BAHUEM
¢ynkunonana 6udanorexu Intel IPPy.

46.

CpaBHeHMe TPOM3BOANTEILHOCTH
onepanuii HaJ1 H300paKeHUsIMH,
peam3oBaHHbIX Ha 0a3e OpenCV un
Intel IPP

47.

JlabopaTtopHas paboTa «AHanu3
KOPPEKTHOCTH pabOThI aITOPUTOMOBY.

48.

JlabopaTtopHas pabota «IIpoBenenue
BBIYHCITUTENLHBIX YKCIIEPUMEHTOBY.

49.

COIlep)KaTeJIbHaﬂ NMOCTAHOBKA
3aJa9M J€TCKTUPOBAHUSA 00bEKTOB

50.

JIaGoparophas pabota «O630p
0a30BOI MPOTPAMMHON peaTn3aluu
anropurMma Latent SVMy.




51. | JlaGopaTtopHas pabota «OnTuMu3anus 1 1
U pacrnapajiieIuBaHie ObICTPOTO
npeobOpazoBanus Oypre 1Ist
BBIYHCIICHUS] CBEPTOK.

52. | PacnmapajjielMBaHue BbIYUCIEHUH 2 2
53. | JIaboparopHas pabota 1 1
«PacmapannenuBanue BEIYUCICHUH 110
YPOBHSIM MUPAMUJIBI TIPUZHAKOBY.

54. | JlaboparopHas pabora «OreHka 1 1
Ka4yecTBa MOMCKA 00BbEKTOB Pa3HBIX
KJIACCOB C UCIOJIb30BAHUEM
(bUHATEHOH TapaylIeTbHOM
peanu3aumny.

55. 0O0001IeHHBIIT METO 2 2
npeodopa3oBaHus PACCTOSTHUH s
pelieHHst 321241 ONTHMHU3AHT
56. | JIaboparopHas padota «Pemienue 1 1
3aJauu B CIydae eBKIIMI0BA
paccTosIHUS Ha OJTHOMEPHOU CETKeY.
57. | JlaboparopHas pabota «Pemienue 1 1
3aJ]auu B CIy4ae eBKJIMIOBA
paccTOsHUS Ha JIBYMEPHOUN CETKEY.
58. | [IpuMeHeHHE TBYMEPHOI0 GLICTPOTO 2 2
npeodpa3zoBanus ®ypbe 11
BBIYMCJIEHNUS CBEPTOK

59. | Jlaboparopuas pabota «OgHOMEpHOE 2 2
JMCKpPETHOE npeodpazoBanne Dypbey.
60. | JIaboparopHas pabora «OmHOMEpHOE 2 2
oOpatHoe npeobpazoBanue Oypoey.
61. | JdeTekTHpOBaHUeE MeLIEX010B 2 2
62. | JJaGoparopnas padota «3agaqa 1 1

JETEKTUPOBAHUS TIEIIEX0I0B
MIOJIXOJIBI K €€ PEIICHUIOY.

63. | JJaGoparopnas pabota «Pa3zpaboTka 2 2
MIPUIIOKEHUS JUISL IETEKTUPOBAHUS
TICIIIEXO0JIOB ».

Hroro 72 36 36

3.3 Coaep:xkaHue TUCHUILIUHBI

Pa3nen 1. BBeneHne B KOMIbIOTEPHOE 3peHHE

Omnpenenenre KOMIBIOTEPHOTO 3peHuUs, 00JacTH ero npumeHeHus. Bompockl ¢popmupoBanus
nzobpaxkennit. Kiaccudpukanus wn300pakeHUl, OCHOBHBIE METOJbl O00pPaOOTKM H300pa’KeHU.
XapaKkTepHUCTHKA OCHOBHBIX IIBETOBBIX ITPOCTPAHCTB.

Pasnen 2. bubdanorexka OpenCV

0630p 6udmnorexn OpenCV, ycranoBka EmguCV nnst cpenst .Net. O630p OCHOBHBIX MOy el
OUOINOTEKH.

Hactpoiiku cpenst Microsoft Visual Studio npu pa3paboTke npuiaokeHuil ¢ UCIONIb30BaHUEM
¢byHkuuid 6uONMHOTEKH. DJeMeHTapHble ornepanuud oO0padOTKH H300pakeHH, 3ajaua BBIJCICHUS
KOHTYpPOB OOBEKTa M pa3padaThIBaeTCS TMPHJIOKEHHE C IENbI0 OCBOSHHS ASTHX 3JEMEHTapHBIX
onepauuiOnepanuu paboThl ¢ BUACOIaHHBIMH, 3a/1a4a BUCOAECTEKTUPOBAHMS JIUI] C UCIIOIb30BAHUEM
kiaccudukaropa Xaapa.

Pa3nea 3. ba3osbie onepanuu o6padorku n3odpaxenuit B OpenCV



Onucanne 0a30BBIX omepanuii 00padoTku n3o00paxeHuid. [Ipororunsl GyHKIMNE OHOTHOTEKH
OpenCV, conepaliux pealn3aluio paccMaTpuBaeMbIX (QYHKIMHA ¢ OMMCaHUEM Ha3HAYeHUS BX OJIHBIX
napameTpoB. PaccmaTpuBaercs CTpykTypa rpagueckoro pelakropa mocpecTBOM HCIoIb30BaHus Qt-
KoMIoHeHT oubmuorekn OpenCV

Pazngean 4. Mammnnoe o0yyenue B OpenCV

Onucanue HEKOTOPBIX aJTOPUTMOB Kiaccuukanuu u kinactepusanun. atepdeicsl cTpykTyp
U KJIACCOB, MPOTOTHUINHI pyHKIMI 6nbaroreku OpenCV, peanu3yomux alropuTMbl KiiacCupuKaluu u
Kkjactepuzanuu. PaboTta anropuTMOB Ha MOJIENBHBIX 3a1a4ax. CTPYKTypa NPUIIOKEHHH, U peIIeHUs
3a/1a4 Ki1accu(UKaluK U KJIacTepU3alllu.

Paznen 5. Kinaccupukauus uzodpaxkeHuii ¢ ucnojib3oBanuem bag-of-words meromo B
OpenCV

Onucanre OCHOBHBIX miaroB bag-Of-words momxoma i KiacCHpUKAIUMK H300paXKCHUH.
[Tpototunsl ¢ynxnuii 6ubmmorekn OpenCV, HEOOXOTUMBIE Ui peaM3alud JaHHBIX IIaroB, C
OMMCAHWEM HA3HAYCHUS BXOJAHBIX MapamMeTpoB. Peanmsanus bag-of-words moaxoma s
KJaccu(UKauU JBYX KaTeropuid m300pakeHuil. 3aBUCUMOCTh Pe3yIbTaTOB MPUMEHEHHS TOJX0/1a OT
UCIOJIb3YEMBIX TapaMeTpPOB.

Pa3nes 6. Beenenne B 0ubdamnorexy IPP

Onucanue ctpykTypsl 6ubnuorexu IPP, Mogenu ee ncnonpzoBanusi. OCHOBHBIE TUIIBI JAHHBIX U
¢ynkuuid. [Ipouexyps ycranoBku 6ubmmoreku Intel® IPP B cocraBe makera Intel® Parallel Studio XE
2013. 3amaya menamanHOW (uuIbTpanuu H300pakeHH. 3ajgada ONpEACICHHS NPSIMBIX JUHUN Ha
M300paXEHUH, CXeMa PEIICHUs C UCIIOIh30BaHUEM ITpeoOpa3oBanus Xada.

Pazgen 7. CpaBHeHHMe NPOM3BOAMTENBHOCTH HEKOTOPHIX AJITOPUTMOB B OHOJMOTEKaX
OpenCV u IPP

Onenka mpouecca pa3paboOTKU NPUIOKEHHSI, MMO3BOJSIONIETO €IMHOOOPa3HO OPraHU30BaATh
3aITyCK AKCIIEPUMEHTOB I10 CPaBHEHHIO MTPOU3BOANTENLHOCTH. CpaBHEHHUE IS AJITOPUTMOB METMAHHOK
bunabTpanuu, SpO3uM, AUIATAIMH, MOCTPOCHUS THCTOTpaMMbl. Pe3ynbTaThl MEpBBIX MPUKUIOYHBIX
HKCIEPUMEHTOB, PEKOMEHAALNH U 33JJaHUS [T CAMOCTOSTEIILHON POPaOOTKH.

3.4 TemaTuka ceMHHAPCKUX/NMPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA

3.4.1 CemuHapcKue/IpaKTUUECKUE 3aHATUS
CeMuHapCcKue W MPAKTUYECKHUE 3aHATHS HE TIPETYCMOTPEHBI.

3.4.2. JlabopaTopHbI€ 3aHATHS

JlabopaTtopnast paborta «IIpoext Hello Worldy.

JlaGopatopHas paboTa «3arpy3Ka U300paxeHus».

JlaGopaTopHast paboTa «3axBat BHIECO C KaMEPbI».

JlaGopatopHas pabota «O6pabdoTka n3obpaxenuil. Crinaxusanue. Pasmeps. ROD».

JlaGopaTtopHnast pabora «Mopdomoruueckue mpeoodpa3zoBaHUsD.

JlaGopatopHas pabota «Oneparopsl Cobens u Jlanmacay.

JlaGopaTtopHnast pabora «I[louck 0ObeKTa 1O LBETY.

JlaGopatopHas paboTa «AJNTOpUTM Kiactepuzanuu k-meansy.

JlaGopaTtopHast pabota «IIpeoOpazoBanne Xaday.

JlaGopatopHast pabora «TpaHcopmanus uzobpaxenus - adduHHBIE NpeodOpazoBaHUA,
roMorpadus».

JlaGopatopHas paboTa «XpaHWINIIIE TaMsTH, ITOCIIEA0BATETLHOCTh.

JlaGopaTtopHnas pabota «HaxoxaeHrne KOHTYpOB U OTIEPAIHH C HUMHI.

JlaGopatopHas pabota «/leTekTupoBaHHe 0OBEKTOB - MOUCK OOBEKTA MO MIA0IOHY».

JlaGopaTtopHnast pabora «CpaBHeHHE N300paKEHUN 1 TeHEPALHS KAPTUHKUA OTIIMUUI.

JlaGopatopHas pabota «PaboTa ¢ kamepoii uepe3 Oubnmoreky videolnput.».

JlabopaTtopHas padota «I onorpaduyeckoe KOAUPOBAHUE KAPTHHKN.

JlaGopatopHas pabota «Kinect - HacTpoiika OpenCVy.

JlaGopaTtopHast pabota «3amaua MeIuaHHON GUIBTPALINH H300paKEHUSD.



JlaGopaTopHasi pabota «3amada ompenercHUs MPSAMBIX JUHUNW Ha W300paKECHHUH, CXeMma
pelIeHH s ¢ UCTIONIb30BaHNeM Ipeodpa3oBanus Xaday.

JlaGopaTopHast pabora «Peanmuzammsi omnepanudid ¢ HUCIOJb30BaHHEM (DyHKIIMOHAIA
oubmorexku OpenCVy.

JlaboparopHas pabora «Peanmuzanus omepanuii ¢ UCHOJIb30BaHUEM (PYHKIIMOHANIA
oubmmoreku Intel IPPy.

JlaboparopHas paboTa « AHaINU3 KOPPEKTHOCTU PabOThI AITOPUTOMOB.

JlabopaTtopHnast pabota «I[IpoBeeHre BEIUUCTUTENBHBIX SKCIIEPUMEHTOB.

JlaGopaTopHass pabora «O030p 0a30BOM MporpaMMHOW peanu3anuu ajroputma Latent
SVM».

JlaboparopHas pabora «ONTUMHU3ANUS U paclapalljieIiBaHue OBICTPOTO MPeoOpa3oBaHHUS
@Oypbe ISl BBIYUCIIEHUS CBEPTOK.

JlaboparopHass pabora «PacmapannenuBaHue BBIYHUCICHUH [0 YPOBHSM IHPaMHUJIbI
MIPU3HAKOBY.

JlaGopatopHass pabora «OIeHKa KauecTBa IIOMCKa OOBEKTOB pa3HBIX KIIACCOB C
UCIOJIb30BaHNEM (MHAIBHON MapaieIbHON peaTr3aiim.

JlaGopatopHas paborta «Pemenne 3agaun B cirydae eBKIMI0BA PACCTOSHHS Ha OJHOMEPHOMH
CEeTKEM.

JlaGopatopHast pabota «Pemenue 3amaun B ciiydae €BKJIMIOBA PACCTOSIHUS Ha TBYMEPHOMH
CEeTKEM.

JlaGopaTtopHnast pabora «OgHOMEPHOE JUCKPETHOE MpeodpazoBanue Oyprey.

JlaboparopHnas pabota «OgHoMepHOE 0OpaTHOE npeodpazoBanue Dypbey.

JlaGopaTtopHast paboTta «3aaya AETEKTUPOBAHUS MIEIIEXO0I0B U MOIXO/IbI K €€ PEIICHUIO.

JlaboparopHas paboTa «Pa3paboTka mpuioKeHuUs s AETEKTHPOBAHUS MEIIEX00BY.

3.5 TemaTuka KypcoOBBIX IPOEKTOB (KypPCOBBIX padoT)
KypcoBbie npoekTsl (paboThl) HE IPETYCMOTPEHBI.

4. Y4yeOHO-MeTOAUYecKoe U HHPopMAaLIMOHHOE o0ecneuyeHue

4.1 HopmatusHble 1oKyMeHTbI H 'OCTHbI

1. ®enepanphblii 3akoH oT 29 nexadps 2012 roga No 273-d3 «O6 obpasoanuu B Poccuiickoit

CDez(epauI/H/I» (C U3MCHCHHUAMU U I[OHOJ'IHCHI/U{MI/I);

2. ®enepa’dbHBI TOCYIApCTBEHHBIM 00pa30BaTEIbHBIN CTaHIAPT BBICIIETO OOpa30BaHUS -
OakanaBpuaT nmo HampasieHuto noarotoBku 09.03.02 MHdopmannoHHbIE CHUCTEMBI U TEXHOJOTHH,
yrBepxkaeHHbIN [Ipukazom MunucrepctBa obpazoBanust U Hayku P® ot 19 centsops 2017 r. N 929

"O6 yTBepxkaeHuu deaepanbHoro... Penakuus ¢ mamenenusimu N 1456 ot 26.11.2020;

3. Ilpukaz MwunucrepcrtBa obpasoBanuss u Hayku P® ot 05 ampens 2017 r. No 301 «O6
yrBepkaeHun [lopsaka opraHuzanuM M OCYIIECTBIEHHS 0Opa30BaTEeNbHOM J1E€ATENBHOCTH I10
o0pa3oBaTeNbHBIM MPOTPaMMaM BBICHIETO 00pa3oBaHHS — MporpaMMaM OakajlaBpuaTa, IMporpaMMam

ClicuaJIuTeTa, IIporpaMMamM MaruCTpaTrypsl.

4.2 OcHoBHasi IMTEpaTypa
1. Kanep, A. Uzyyaem OpenCV 3. PazpaboTka nmporpaMMm KOMIIbIOTEPHOTO 3pEHHUs Ha

C++ c npumenenuem 6udmmnorexu OpenCV / A. Kanep, I'. bpaacku ; nepeBoa ¢ aHrmiickoro A.
A. Cnuakuna. — Mocksa : JIMK Ilpecc, 2017. — 826 ¢. — ISBN 978-5-97060-471-7. — TexcrT :

AJICKTPOHHBIN /l Jlanb : AJIEKTPOHHO-OMOINOTEUHAS cucTeMa. — URL:
https://e.lanbook.com/book/108126

2. Pa3paboTka MyIbTUMETMHHBIX IPUIIOKEHUH ¢ HCTIoNIb30BaHueM OnbinoTexk OpenCV
u IPP / A.B. boBeipun [u ap.].. — MockBa : MNHTepHeT-YHuBepcuter MH)OpMamoHHBIX

Texunonoruit (MHTYUT), At [lu Dp Meaua, 2019. — 515 c. — ISBN 978-5-4486-0520-8. —
Tekcr : snextponHsiit // Ludposoit obpazoBarenbubiii pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/79718.html


https://e.lanbook.com/book/108126

4.3 JlonmoJIHUTE/ILHASA JIUTEpaTypa

1. Tapcus I'n.b.,Cyapec O.JI. O6paboTka nzodpaxenuii ¢ momonisto OpenCV. - M.:
M3n-Bo "JIMK Ilpecc", 2016. - 210 c.I'apcus I'n.b., Cyapec O.[., Apauma X.JL.D. u ap.
O6paboTka m3obOpakenmii ¢ momonsto OpenCV. — M.: JIMK IIpecc, 2016. — 210 ¢ URL:
http://lib.jizpi.uz/pluginfile.php/7311/mod_resource/content/0/%D0%9E%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 JjaekTpoHHBIE 00pa3oBaTebHbIE pecypchl
1. bubnuoreku komnbroTepHoro 3peans. LMS Mockosckoro [Tomutexa. DOP pa3pabarsiBaercs.

4.5 JluneH3HOHHOE ¥ CBOOOHO paclpocTpaHsieMoe MporpaMMHoe odecriedeHmne
1. Visual Studio
2. Visual Studio Code

4.6 CoBpemenHble MpodeccHoHaTbHbIE 0a3bI JAHHBIX H HHPOPMALHOHHbIE CIIPABOYHbIE
CHCTEMBI
1. O6pa3soBarensHas wiatgopma FOpaiit https://urait.ru/

2. DnektpoHHO-OMONMoTeuHast cucrema Jlans https://e.lanbook.com/
3. Hudposoii oopazosarensHbiii pecypc IPR SMART https://www.iprbookshop.ru/

5. MarepunajibHO-TEXHHYECKOE oDecreyeHue

CrienmanusupoBaHHas y4yeOHas jaboparopus kadeapsl «MHpopmaTtuka U nHGOpPMaLMOHHBIE
TeXHOJOruu» aya. 2610 wnu 2662 ocHalleHHAs MPOSKTOpPOM (JUIs JAEMOHCTpALMU IPE3CHTALMH),
NEePCOHATIBHBIMU KOMITBIOTEpAMH C YCTAHOBJIEHHBIM NporpaMMHbIM obecrnieueHneM (OC Windows 7,
Visual Studio).

6. Meroauyeckne peKOMeH AU

6.1.MeToanyecKue peKOMeHIANMH [JIsl IPeNnoJaBaTeisi 10 OPraHu3aluM 00y4eHust

Metoauka  mpemojaBaHUS  JAUCHUIUIAHBI  «BHONMMOTEKM  KOMITBIOTEPHOTO  3pEHUS»
IpeJycMaTpuBaeT MHCIOJb30BaHHE OHJIAHH-Kypca B CHCTEME JUCTAHLMOHHOTO  OOYy4eHUus
YHHUBepcHUTETA, TPYIOBBIX M MHAWBUIYAIBHBIX KOHCYJIBTAIIUI 00yJarOINXCs, ayIUTOPHBIX 3aHATHIA B
COYETaHUH C BHEAYAMTOPHOW paboOTOH C Ienblo (OPMHPOBAHUS M Pa3BUTHs MPO(HECCHOHATBHBIX
HAaBBIKOB 00yYarOIINXCS.

JlaGopaTtopHble  paboOThl MO JauCHMIIMHE «bHOJIMOTEKM  KOMIBIOTEPHOTO — 3pEHUS»
OCYIIECTBIIIIOTCE B (OpPME  CaMOCTOATENBHONW  HpopabOTKH  TEOPEeTHYECKOTO  MaTepHhaja
00y4aroIMMUCS; BBIIOJHEHUs MPAKTUYECKOrO 33JaHus; 3alUThl IPerojaBaTesio JadopaTOpHOM
paboTHl (3HaHWE TEOPETUYECKOTO MaTepHaja ¥ BBITOJHEHHWE MPAKTUYECKOTO 3aJaHus IO TeMe
nabopaTopHOil paboThI).

6.2.M€T0}]H‘ICCKI/IC YKazaHnusl 1Jist oﬁyqaloumxcn 110 OCBOCHHUIO JUCIIUMIIJINHBI

N3yueHne JUCIUIUIMHBI OCYIIECTBIISETCS B COOTBETCTBUHU C YUE€OHBIM IIJIAHOM.

Ha 3ansatusx ocyuiecTBisieTcss 3akperjieHHe IOJyYeHHBIX, B TOM 4YHCJIE€ M B Ipoliecce
caMocTosITeNIbHOW pa0oThl, 3HaHMi. Ocoboe BHUMaHME oOpamaercs Ha YMEHHE MPUMEHSThH
IMMOJIYYCHHBIC 3HAHUA HAa MPAKTUKEC, B TOM YHCJIC IMPU PCIICHHUUN PCAaJIbHBIX 3adad, OTINYAOIIUXCSA OT
pOpabOTaHHBIX.

B mpouecce camocTosITeNnbHOM pabOThl CTYNEHTHl 3aKpeIuisioT W YIUIYONSIOT 3HaHMS,
IIOJIyYEHHBIE BO BpEMsl ayAUTOPHBIX 3aHATHI, CaMOCTOSITEIIBHO 3HAKOMATCS C TEOPETUYECKUM



MaTepuajoM, BBIIOJHAIOT JaboparopHble pabOThl, TOTOBATCA K TEKYyLIEMY KOHTpPOJIIO U
MIPOMEKYTOUYHOM aTTECTALIUH.
Texymuit KOHTPOJIb OCYIIECTBIISETCS HA AYAUTOPHBIX 3aHATHIX B BUJE 3AIIUTHI TAOOPATOPHBIX
pabot. Kpurepusimu orieHKH pe3yabTaTOB SIBIISIOTCS:
® yYpOBEHb OCBOCHHUS TEOPETHUECKOIr0 MaTepuaa;
® YpOBEHb BIAJCHUS MPAKTUYECKUMHU HaBbIKaMH (B BHJIE BOIPOCOB IO MPOLECCY
BBITIOJIHEHHS JTAOOPATOPHBIX PaboT);
e yMeHHS OOydYarolerocs WCIOIb30BaTh TEOPETUYECCKUE 3HAHUS MPH BHIMOJHCHUH
MPAKTUYECKHX 3a7a4 (B BUAC JOTOJTHUTEIBHBIX 3a/IaHUN );
e chopMHPOBAaHHOCTH KOMIETEHIIHIA;
e odopmMieHNe MaTepralia B COOTBETCTBUH C TPEOOBAaHUSIMHU.
e [IpoMexxyTOUYHBI KOHTPOJb OCYIIECTBISIETCS Ha 3aueTe B (opMe TECTUPOBAHUS B
CUCTEME IUCTAaHIIMOHHOTO 00y4YeHUs Y HUBEPCUTETA, BKIIOYAFOIIETO BOPOCHI HA 3HAHUE
OMOJIMOTEK KOMITIBIOTEPHOTO 3PEHUS.

/. DOoH/ OLIEHOYHBIX CPEACTB

7.1.MeToBbI KOHTPOJISI M OLIECHUBAHUS Pe3yJIbTATOB 00yUeHH s

B mporecce oOyueHHs] HCHONB3YIOTCS CICIYIOIIUE OIICHOYHBIC (OPMBI CaMOCTOSTEIBHOM
paboTBI CTYJIEHTOB, OIICHOYHBIC CPEJCTBA TEKYIIETO KOHTPOJS YCIIEBAEMOCTH M IPOMEXYTOYHBIX
aTTecTanui: JabopaTopHbie paboThl, AU dHEepEeHIIUPOBAHHBIN 3a4ET.

7.2.11lkana U KPUTEPUH OLIEHUBAHUS Pe3yJIbTATOB 00yUEeHHUS

K mpoMexyTouHO#l aTTecTal JOMYCKAIOTCS TOJBKO CTYACHTHI, BHITOJHUBIINE BCE BUbI
yaeOHO PabOTHI, MPEIyCMOTPEHHBIE pabodeid mporpaMMoil 1O JUCHUIUIMHE «bBUOIMOTeKH
KOMITBIOTEPHOTO 3PEHUS.

7.2.1. Kpurepun olieHKH OTBEeTa Ha A.3a4éTe

Jnanazon
0aioB
HeynosnersopurensHo 0-54 He nocturHyro moporoBoe 3Hau€HUE XOTs ObI ISl OJTHOTO
ypOBHsI (POPMHUPYEMBIX HA MOMEHT IPOBEACHUS aTTEeCTALluU
komneTeHuii. He BbImonHeH oauH uiaM Oojee BUIOB
yueOHOIl paboThl, MPEAYCMOTPEHHBIX YYEOHBIM IUIAHOM.
CTyneHT JeMOHCTPUPYET HENOJHOE COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB MPUBEACHHBIM B TAaOMUIaX MOKa3aTesei,
JIOTYCKAlOTCAd ~ 3HAYUTENIbHbIE  OMIMOKHM,  IpPOSBISETCS
OTCYTCTBUE 3HAHWH, yMEHUH, HABBIKOB 10 PsIly MOKa3aTeeH,
CTYACHT WCIHBITHIBAET 3HAUMTENIbHBIC 3aTPyIHEHUS TIpU
ONEpPUPOBAHNY 3HAHUSAMH M YMEHUSMH TPU UX MepeHoce Ha

HOBBIE CUTYalUH.

Y 10BIETBOPUTEIBHO 55-69 | Cpennee 3HaueHue A BceX (OPMHPYEMBIX Ha MOMEHT
MPOBEJICHUST aTTECTAllMd yPOBHEW KOMIIETEHIMH — 3.
Beinonnens! Bce Bubl yueOHOM paboThl, MpeaycMOTpEeHHbIE
yueOHbIM MIaHOM. CTyIEeHT AEMOHCTPHUPYET COOTBETCTBHE
3HaHU, B KOTOPOM OCBeIlleHa OCHOBHasi, HauboJiee BayKkHas
yacTb MaTepuaia, HO TpU DITOM JIOMYIIEHAa OJlHA
3HAYMTENbHAsl ONIMOKA WJIM HETOUYHOCTb.

Xoporto 70-84 | Cpennee 3HaueHwWe s BceX (OPMHPYEMBIX Ha MOMEHT
NPOBE/ICHUS aTTeCTallud YpOBHEW KommereHuud — 4.
BrimonHeHs! Bce BUABI yueOHON paboThl, TPeyCMOTPEHHbIE
yueOHbIM TuIaHOM. CTYAEHT JEMOHCTPUPYET HEIMOJIHOE,
IIPAaBUJIBHOE COOTBETCTBHME 3HAHWM, YMEHHH, HAaBBIKOB

[Ixama oneHUBaHUA Omnucanune




NpUBEICHHBIM B TAOJIHMIIAX [TOKA3aTEINEH, TMO0 €CITH TP 3TOM
ObUIN IOMYIIEHBI 2-3 HECYIIECTBEHHBIE OUTHOKH.

OTINYHO

85-100

Cpennee 3HadyeHue uid BceX (OPMUPYEMBIX Ha MOMEHT
IIPOBEJCHUS AaTTECTAllUd YpPOBHEM KOMIIETEHLUUH — O.
Beinonnens! Bce Bubl yueOHOM paboThl, IpeayCMOTPEHHbIE
yueOHbIM IIaHOM. CTyZIEHT AEMOHCTPUPYET COOTBETCTBUE
3HAaHWM, yMEHUIl, HaBBIKOB IPHUBEJCHHBIM B TaOJIUIAX
MOKa3aTesiei, ONepupyeT NPUOOPETEHHBIMH 3HAHUSIMH,
YMECHMSIMM, HAaBBIKAMM, IIPUMEHSAET HUX B CUTyalUsax
MOBBIIIEHHON CIIOXKHOCTH. [Ipu 3TOM MOTYT OBITH JOMYIIIEHBI
HE3HAUUTENIbHbIE OIIMOKM, HETOYHOCTH, 3aTPyJHEHUS MpU
AQHAJIMTUYECKUX Ollepalysix, IEPEHOCE 3HAaHUM U YMEHUHN Ha

HOBBIC, HCCTAHAAPTHBIC CUTYyalluH.

7.2.2. Kputepuu ornieHkr paboThl 00ydaronierocs: Ha 1a00paTOPHBIX 3aHATHIX:

«5» (OTIMYHO): BBIIOJHEHbI BCE MPAKTUYECKHE 3a/aHus, IPEAyCMOTPEHHBIE
nabopaTopHbIMH paboTaMu, 00yYaroIIUIACsS 4eTKO U 0e3 OImMOOK OTBETHJI HA BCE KOHTPOJbHBIC
BOINPOCHI, TMPOSIBUJI TBOPUYECKUI MMOAXOA IpU BBINOJHEHUM 3aJaHUN, CMOT BBIIOJIHHUTH
JIOTIOJTHUTEIIHBIC 3a/IaHHs.

«4» (xopolIo): BBIIOJHEHBl BCE IPAKTUYECKHE 3aJaHMs, MPEAYCMOTPEHHBIE
1a00paTOpHbIMU paboTaMy, 0OYyYaIOIIMICA ¢ KOPPEKTUPYIOIMMHU 3aMEYaHUsIMU penoaBaTesis
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI, IPOSBUII TBOPUECKUH MOAXO/ IPH BHIMOJIHEHUH 3a/laHUM,
CMOT YaCTUYHO BBITTOJHHUTH JOTIOJHUTEIHHBIE 3a1aHUS.

«3» (YIOBJIETBOPUTEIILHO): BBINOJHEHBl BCE MPAKTHUYECKUE 3aJaHMsl, IPEAYCMOTPEHHbBIE
71a00paTOPHBIMU pabOTaMH, C 3aMEUaHUSIMHU TIPETOJIaBaTelis; OOYyYarOUIMICS OTBETUJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUAHUSAMHU, JJOIIOJHUTEIbHbBIE 3a/1aHMUS BHIIIOJIHEHBI C 3aMEYaHUSIMHU.

«2» (HeyOBIETBOPUTEIBHO): 00YyYaIOIIUICS HE BBIOJIHUI WM BBINOJIHUI HEMPABUIBHO
IPaKTUYECKHUE 3aJaHMsl, IPEIyCMOTPEHHbIE Ja0OpaTOPHBIMU paboTaMu, 00y4yaroIUNHCs OTBETHII
Ha KOHTPOJIGHBIE BOMPOCHI C OIMMOKAMHM WJIM HE OTBETHJI Ha KOHTPOJIbHBIE BOIIPOCHI,
JIOTNIOJTHUTEIIbHbIC 3a/1aHUsI BBITTOJIHEHBI HEBEPHO WMIIM HE BBIIIOJIHEHBI.

7.3.01eHOYHbIE CpeacTBA
7.3.1. Texyuuit KOHTPOJIb
Texkymmii KOHTPOJb OCYIIECTBISIETCS Ha ayAWTOPHBIX 3aHATHAX B BHJE 3alIUTHI
nabopaTopHbIX paboT. JIabopaTtopHas paboTa — CpeCTBO KOHTPOJISl YCBOEGHUS yUeOHOI0 MaTepuaa
TEMBI, pa3fenia WIH pPa3leloB IUCIHIUIMHBI, OPTaHW30BaHHOE KaK ydeOHOe 3aHsATHE B BUJIC
JI€MOHCTPALMU TOJIYYEHHBIX HaBBIKOB ITPH PELLICHUH TOCTABIEHHBIX MPAKTUYECKHX 3a/1a4.
7.3.2. ITOroBbIil KOHTPOJIb
[Tpumepsl BOpocoB K Au(. 3a4eTy.
OnpeneneHre KOMIbIOTEPHOTO 3PEHUS
OO6nacTu NpUMEHEHHs KOMITBIOTEPHOTO 3pEHUS
Bomnpocsl popmupoBanust n306paxxeHuit
Knaccugukarus nzobpaxenuit
OcHoBHbIE METObI 00pabOTKU N300paKEeHHI
XapakTepuCTUKa OCHOBHBIX I[BETOBBIX MPOCTPAHCTB
0630p 6udbmmorexn OpenCV
EmguCV nns cpensr .Net

©CooN R WDE

0O0630p OCHOBHBIX MOj1yJIel OUOIMOTEKN

. Hactpoiiku cpenpst Microsoft Visual Studio npu pa3zpaboTke npuioxeHui ¢
UCTOJIb30BaHUEM (DyHKIMI OHMOIHOTEKH

11. DnemenTapHbIe onepaui 06paboTKH U300pakeHU I

[EEN
o

12. 3ayiaya BBIJICIICHUS KOHTYPOB 00BEKTA
13. Onrepanum pabOTHI ¢ BUACOTAHHBIMHU



14.
15.
16.
17.
18.

19.
20.
21.
22.

23.
24.
25.
26.
217.

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

3anaua BUICOICTEKTHPOBAHNS JIUIL] C UCIIOIB30BAHUEM KiIacCUpHUKaTOpa Xaapa
BbazoBeie onepannu 06padboTku n3obpaxenuit B OpenCV

Omnwucanue 60a30BBIX onepanuii 00padoTKK N300paKeHUH

[TpotoTuns! GpyHkiuii 6udaroTexn OpenCV

Crtpykrypa rpaduyueckoro peaakTopa MOCPEICTBOM HCHOJb30BaHUSA Qt-KOMIIOHEHT
ouodmotexku OpenCV

Mamunnoe o6yuenue B OpenCV

Ornucanue anropuTMoB KiaccuPpUKauu

Ornucanue anropuTMOB KJIacCU(PUKALUU KJIacTepu3aluu

WuTtepdeiicsl cTpyKTyp U KIIaccoB, MPOTOTUIIBI (pyHKIMK 6ubimoreku OpenCV,
peaTM3yoNNX AITOPUTMBI KJIaCCU(DUKALIMU U KIIaCTepH3aIUU

PaboTa anropuTMOB Ha MOJIENBHBIX 33a4ax

CrpykTypa NpUIOXKEHHUH, JUIA PELICHUs 3a/1a4 KiIacCU(UKAUK U KIaCTepU3AIUH.
Knaccugukarus u3o00pakeHuii ¢ ucnosp3oBanueM bag-of-words meronos B OpenCV
Ormnucanre OCHOBHBIX 11aroB bag-of-words moaxosa s kiaccubukauu n300pakeHui
[TpotoTuns! pynkuuit 6udanorexku OpenCV, HeOOX0UMBIE JUTSI peaTu3aliy JaHHbBIX
IIaroB, ¢ ONMKMCAHWEM Ha3HAYEeHHsI BXOJHBIX MTapaMeTpPOB

Peanu3anus bag-of-words nmoaxona s kiaccuukaiyu AByX Kareropuii n300paxeHuit
3aBHCUMOCTH pe3yJIbTaTOB MPUMEHEHHUS TTOAX0/1a OT HCIIOJIb3YEMbIX MTapaMeTPOB.
Onucanue cTpykTypbl oubnuotexu [IPP, Monenu ee ucnonbp3oBanus

OCHOBHBIE THITBI TAHHBIX U QYHKIIUI

[Tpouenypsl ycranoBku 6ubnuorexu Intel® PP

3anaua MeIuaHHOHN QUIbTpany U300pakeHUs

3agaua onpeesieHus NpsIMbIX JIUHUN Ha H300paskeHUH

Cxema pelieHus ¢ UCIojib30BaHreM ipeoOpa3oBanus Xada

CpaBHeHUE NPOU3BOAUTEILHOCTH HEKOTOPBIX anroputMoB B 6nbanorekax OpenCV u IPP
CpaBHEHHE s aITOPUTMOB METMAHHOHN (PHITBTpAIiH
CpaBHeHue 115 aJITOPUTMOB 3PO3HH

CpaBHeHHE ISl aITOPUTMOB TAJTATAIIH

CpaBHeHue /17151 aIrOPUTMOB OCTPOECHHUS THCTOTPAMMBI



