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1. Hean, 3a1a4M U IVIAHUPYEMbIe Pe3yJIbTAThl 00yUeHUs 10
AUCHUIIMHE

Lesab ocBoeHMs MUCHUIUITMHBI «KOMITBIOTEpHOE 3peHHE U paclo3HaBaHUE 0O0pa3oB B
OECHIWIOTHBIX CHCTEMax» 3aKII0uacTcs B O3HAKOMIICHHE CTYJICHTOB C OCHOBAMH U
COBPEMEHHBIMUA METOJAMU KOMIIBIOTEPHOTO 3pEHHS U 00paOOTKH HM300pakeHUs, BKIIFOUAs
W3BJICYCHUE CEMAHTUUECKON U METPHUECKOHN HH(POPMAITUH U3 N300paKEHUN. - POPMUPOBAHUE
y CTYJCHTOB NMPAaKTHYECKUX HABBIKOB PaOOTHI ¢ M300paKCHUSMHU U PEIICHUS MPHKIAIHBIX
3aJa4u aHaJIn3a U300pakeHu i

K ocHOBHBIM 3a1a4aM OCBOCHHSI JUCIUTUIMHBI CIICYeT OTHECTH:

e @opMmupoBaHWE Y CTYACHTOB 3HAHHUS MATEMaTHYECKUX OCHOB M aJTOPUTMOB
pacrio3HaBaHusi 00pPa30B U KOMITBIOTEPHOTO 3PEHHUSL.

e @dopMHpOBaHUE y CTYACHTOB MPAKTUYECKHX HABBIKOB Pa0OTHI C M300PAKCHUSIMHU U
peleHusI MPUKJIAAHBIX 33124 aHAIN3a U300pakeHHH.

OOyuenue no aucuumuimHe «KoMmbloTepHOE 3peHHME M paclo3HaBaHUE OOpa3oB B
OECIWIOTHBIX CHCTEMax» HaIlpaBI€HO Ha (OPMHUPOBAHUE y OOYYAIOIIMXCS CIEAYIOIMINX
KOMIIETECHIIUH:

Koa n HauMeHoBaHne KOMIIeTEHIIMH NHaukaTopbl J0CTHXKEHUs] KOMIIeTEeHITHN

[TK-1 CiocobeH nmpoeKTupoBaTh UIIK-1.1 Ucnonb3yeT cymecTByroLue
KOMITBIOTEPHOE MPOTPaMMHOE 00ECIIeYeHUE | TUITOBBIE PEIICHUS U IIa0JIOHBI
IIPOEKTUPOBAHUS KOMIIBIOTEPHOIO
MPOTrPaMMHOTO 00€CTICUCHUS

UIIK-1.2 ITpumeHsieT METOABI U CPeICTBA
MIPOEKTUPOBAHUSI IPOTPAMMHOI0
o0ecreyeHus, CTPYKTyp AaHHBIX, 0a3
JAaHHBIX, POTPAMMHBIX HHTEP(PEICcOB




2. MecTo JUCHMILTUHBI B CTPYKType 00pa30BaTelbHOM MPOTrPaMMBbl

JucnurimHa OTHOCUTCS K 00s13aTenbHOM yacTu biioka 1, popMupyemoii yqacTHUKaMu

00pa3oBaTeNbHBIX OTHOIIEHUH, y4eOHOTO IIaHa IPOTrpaMMbl OaKaiaBpHara.

N3yuenue qaHHOM NUCHMILIMHBI 0a3UPyeTCs Ha JUCHUILTUHAX
Jluneitnas anredpa;

MareMaTHUeCKUH aHaIu3;

JubdepeHnmranbapie ypaBHEHHS M KOMIUICKCHBIN aHAIIN3;
Teopus BeposATHOCTEH 1 MaTeMaTHYECKask CTATUCTHKA.

OCHOBHBIE MTOJIOKEHUS JUCHUITIIMHBI JOJIKHBI OBITB HCIIOJIB30BaHEI B ﬂaHLHeﬁmeM npu

HU3YUYCHUU CICAYIOINX NUCHUIIIIAH:

KoHcTpykuus u ycTpoHCTBO COBPEMEHHBIX TPAHCIOPTHBIX CPEICTB;
@u3nYeCcKUe OCHOBBI ONITOAIEKTPOHUKH;

DNEeKTPOHUKA COBPEMEHHOI'O TPAHCIIOPTHOTO CPEJICTBA;

VYyeOHast npakTHKa (IPOEKTHas!);

[Ipon3BoicTBEHHAs MPaKTHUKA (IPOEKTHO-TEXHOJIOTNYECKasi);
[IpousBocTBEHHAs MPaKTHUKA (MIPEATUIIOMHA);

BrimonHeHue 1 3amuTa BBITYCKHOW KBATH(PUKAITMOHHON paOOTHI.



3. CTpykTypa u coaep:KaHue JUCHUNTHHBI
OO0mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3aueTHble eAMHUIBI (144 yaca).

Bunbl yueOHo#i paGoThI H TPYA0EMKOCTD (110 (hpopMaM 00ydeHHUs1)
1.0unas hopma oOydeHHS

Ne . | KoJuuuecTso | CemecTpbl
/i Buna yueOHoii padoThl 4ACOB 5 5
1 AyIUTOPHbIE 3aAHITHS 72 36 36

B ToM uucie:

1.1 Jlekuun 36 18 18

1.2 | Cemunapckue/mpakTHUYECKUE 3aHITHS

1.3 | JlaGoparopHblie 3aHATHUS 36 18 18
2 CaMmocTosiTe1bHasi paboTa 72 36 36
B Tom uuce:

2.1 | [loxroToBka M BBIIIOJHEHHE JTA0OPATOPHBIX pabOT 72 36 36

3 IIpomexxkyTouHasi aTTecTanus
3a4er X
IK3aMeH X
Hroro: 144 72 72

TemaTnueckuii NJaH U3y4YeHHs TUCHUILIMHBI (110 (hopMaM 00ydeHH )
1. Ounas ¢popma oOyueHUs
| | TpynoeMKOCTb, Yac
| AynuTopHasi pabora

IIpa
Camoc-
Ne Pazaenpl/TemMbl B CeMHH/a JIabo | xrtn
r TOATEJD
n/n HCHUTLIMHBI ce TTex pckue/ | patop | 4ec [TosiTE
1] MpakTH- | HBIE | Kas Hasd

yeckue | 3a-Hs | mox [pabora
BaHSTHUS | -TU-S1 | TOTO
BKa

PacnosnaBanue o6pa3os.
Omnpenenenus. Matemaruueckas
MIOCTaHOBKA 3a/1a4H.
Knaccugukarus ¢ moMomsko
pemanmux GyHKIHH.
Knaccugukaius ¢ moMomsio
(GYHKIIMM pacCTOSHUS. 4 4
ANTOpPUTMBI KJIacTEPU3ALUU
(BEKTOPHOTO KBAHTOBAHMS).
Merop (MalrHa) ONOPHBIX
BEeKTOpOB. HellpoHHBIE ceTH 1
npobiemMa pacro3HaBaHusl.
Meto moTeHIMaIbHBIX
dbyskmii. CTatucTudeckuit

11




MOJIXOJT B paclio3HaBaHUU
00pazos.

1.2

Knaccupukanus ¢ noMomb1o
JIMHENHBIX PyHKIMIA.
KomnbrorepHoe 3peHne Ha
ocHoBe OpenCV.

2.1

IHonyyenune ungpoBbIX
u3o0pazkenuii. [[BeroBbie
npoctpancTBa. Ousnyeckue
OCHOBBI PETHCTPAIAH
n3o0pakeHuit. Buapl
n3zo0paxeHul. Jluckperuszanms
HEIPEPBIBHBIX U300paKEHUM.
KBantoBanue n300pakeHu.

2.2

Honyyenune uugpoBbIX
H300paKeHHil.
®ororpadupoBanue
U(POBBIMU KaMEPAMHU.
®opmaTtel. XapaKTepUCTUKA
N300paKCHHIM

3.1

Yiay4dmenue kayecTBa
u3odpaxenus. Jluneitnoe
KOHTpPacTUPOBaHHE
nzo0paxenus. [IpeobpazoBanue
THCTOTPAMM, SKBaJIU3aAIMSL.

3.2

Yiay4dmenue kayecTBa
uzodpaxenus. [IporpamMmmHuas
peanu3anus JMHEHHOTrO
KOHTPaCTUPOBaHMUS
u3obpaxxenus. [IpeobpasoBanue
TUCTOIPaMM, SKBaJIH3aIusl.
OreHKa KayecTBa U300paskeHHsI

4.1

IIpocTpancTBeHHas
¢puabTpanus. Criiaxusaroniye
¢unbTphl (GUIABTPHI HU3KUX
4acToT). Y BEIMYMBAIOLINE
pe3kocTh GUILTPHI (HUIBTPBI
BBICOKMX 4acToT). PUIbTPHI HA
OCHOBe orepaTopa Jlamnaca.
MaremaTnyeckue OCHOBBI
TEOPUU JTMHEUHBIX
COIJIACOBAHHBIX (PUIIBTPOB.
Menunannas QuibTpanusi.
OunbTphl 00HAPYKEHUS TPAHULL
(omepaTopsr Pobeptca, Cobena,
ITpesutt, nerexkrop Kanum).

4.2

Broinenenue kpaés Ha
u3odpaxenun. Pazpaborars
POTpPaMMY BBIICTICHHS KpacB




Ha U300pakeHUu PUIBTPOM
Cobena u nerekropom Kannu ¢
UCIIOJIb30BaHNEM OHOIHOTEKN
OpenCV. OneHutsb padboty
MporpamMMbl Ha TECTOBOM
HN300pakKCHHH.

5.1

bunapnbie u3o06paxeHus.
bunapuzanys moryToHOBBIX
[[BETHBIX N300pa’KeHU.
Mopdonorust GuHAPHBIX
n3o0paxeHui. Beimenenue n
MapKUPOBKA CBSI3HBIX 001acTeH.
[Toncy€r 06bEeKTOB Ha
nzoopaxenun. CBoMCTBa
obnacreii. Ckeneruzanus
obJacrei.

5.2

bunapuzanus n3odpaxkenus.
3HaKOMCTBO C OMOIMOTEKON
OpenCV, c e€ cocTaBoM,
0a30BBIMU BO3MOXKHOCTSIMU U
obbekTamu. Pazpaborarh
porpaMMy OMHapH3aLUU
MOJIyTOHOBOT'O M300paXXeHUS C
HCII0JIb30BaHUEM OUOIMOTEKU
OpenCV. IIpenBapurenbHo AJis
MIOJIyTOHOBOI'O N300paKeHUs
MOCTPOUTH TUCTOTPAMMY
APKOCTEH, Ha KOTOPOH MOKHO
WHTEPAKTUBHO 33/1aBaTh
MOPOTOBBIC 3HAUCHUS JIJISI
OMHapH3aluy.

6.1

CermeHTanus M300paKeHU.
O6ume cenenus. CermeHTanus
MOJIyTOHOBBIX U300pa)kKeHUH.
CnustHue obnacTei.
Hapamuanue o0nactei.
CermeHTalnMst MHOTO30HAJIBHBIX
(1BETHBIX) N300paKeHUI C
MIOMOUIBIO METOJIOB
KJIacTepu3anuu (aJIropuTmsl k-
cpennux u ISODATA).
CniocoObl onucanus
BBIJICJIEHHBIX 00J1acTe.

6.2

CermeHnTanusi u300paxeHusl.
Paspabotate nporpamMmy
CErMeHTalluu N300paKeHUs
metoaoM k-cpenHux ¢
HCIIOJIb30BaHUEM OMOIHOTEKU
OpenCV. [l 10IyTOHOBOIO
n300paxKeHusl IPeIBAPUTEIHHO




MOCTPOUTH TUCTOTPaMMy
SIPKOCTEN 1 OLIEHUTH IO 3TOU
TUCTOTpaMMe ONTUMAIbHOE
3HaueHue k.

7.1

IIpeodpa3zoBanue Xada.
Kitaccnueckumii anroputm
npeoOpa3zoBanus Xada.
O6006mEnHOE TpeodbpazoBaHme

Xada.

7.2

IIpeodpa3oBanus Xada nis
oOHapy:KeHMsl JUHUN 1
Kpyros. Meros oOHapy eHUs
buryp cpeau rpaHel U rpaHuLl.
BEPOSTHOCTHOE
npeoOpa3zoBanue Xada. P
Pacnpoctpanenue
npeoOpa3zoBanue Xada Ha
JTF00YIO T€OMETPUYECKYIO

dbopmy.

8.1

JleTeKTOpbI M JeCKPUIITOPBHI.
OO6ume cBenenus. JleTekTopbl
yrios (Mopasena, Xappuca,
[[Iu-Tomacu, OEpcTHEpa,
FAST). lerexrop u
nuckpuntop SIFT,
Heckpunropsl HOG, Konrekcer

(hOpPMBL.

8.2

BbiesieHHe KJII0YeBBIX TOUEK.
Pa3pabotath nporpammy,
BBITTOJTHSIOITYIO CIIETYIOIIHNE
JeMCTBUS C NCIOIB30BAHUEM
oubmmotexku OpenCV: —
BbIJIEJIEHUE Ha U300paKEeHUN
KITFOYEBBIX TOYEK Ha OCHOBE
IrOpUTMa JIeTeKTOpa Xappuca
— BBIZICTICHHE Ha U300pakKeHU T
KJIFOUEBBIX TOYEK U IOCTPOCHUE
JECKPUTITOPOB ITHUX TOUYEK Ha
ocHoBe asnroputma SIFT.
Ouenuth paboTy MporpaMMbl Ha
TECTOBOM M300paKEHHH.

9.1

IHouck 00beKTOB HA
u3oopaxenun Meros Buosnbi-
Jxouca (UHTerpanpHbIe
n300pakeHus1, MpU3HAKKA Xaapa,
MpUMEHEHUE KacKaa
MPU3HAKOB Xaapa, OyCTHHT.

9.2

IHouck 00beKTOB Ha
u3oOpaxenun. Peasmzanms




MeTtoaa Buonsi-J[>koHca moucka
00BEKTOB Ha M300paKEHUU C
HCITOJIF30BAHNEM OMOIHOTEKHU

OpenCV

Pacno3naBanue 4yepes xen.
Wnes anropurma nory4eHus
Xella u300paxeHusl.
IlepuenTuBHbBIC XL~
aNropuTMbl. Mepa cX0XKecTH
N300paXEeHUH.

10.1

CpaBHeHue U300paxeHuil ¢
MOMOIIbI) XeIPOBAHMS.
Peanuzamus metoga cpaBHEHUS
10.2 | m3o0paxkeHuii Ha OCHOBE 2 2
XEIIUPOBAHHUS C
UCIIOJIb30BaHUEM OMOIMOTEKH

OpenCV.

CBépTouHblie HelipOHHBbIE
ceTH. ApXUTEKTypa CBEPTOUHOM
11.1 | ueliponHoii ceru. CBEPTOUHBIN 4 4
CJIOM KaK CpPEICTBO I'eHEepalyu
IIPU3HAKOB N300paKEHUS.

CBepTo4HbIe HeliPOHHbIEC
11.2 | ceru. OcBoenne HperiMBOPKOB 4 4
Keras u PyTorch

Hroro 144 36 36 72

Coneprxanue TUCHUTLTHHBI

Tema 1. Pacno3naBanue oopa3oB. OnpeneneHus. MaTeMaTH4YecKasi TOCTAHOBKA 3a/1a4H.
Knaccudukanus ¢ momomnipio pemaronmx Gpyukmuit. Kinaccudukarus ¢ moMounisto QyHKIuu
paccTosiHUs. ANTOPUTMBI KJacTepu3aluu (BEKTOPHOTo KBaHTOBaHUA). MeToa (MaluHa)
OTIOPHBIX BEKTOPOB. HelipoHHsbie ceTu u mpobiema pacrno3HaBaHusa. MeTo1 MoTeHIIUaIbHbBIX
¢yskuil. CTaTUCTUYECKUH MOJXO0/ B paclo3HaBaHUM 00pa3oB.

Tema 2. Ilony4yenue nuppoBbix n3o0paxenuii. [{etossle npocTpancTBa. dusnueckue
OCHOBBI perucTpanuu n3odpaxenuii. Buael nzobpaxenuil. Jluckperusanust HeNpepbIBHBIX
n3o0paxenuil. KBantoBanue n3o0paxxeHui.

Tema 3. Yay4menue kayecTBa u3o0paxkeHus. JInHeliHOe KOHTPACTUPOBAHNE
nuzobpaxkenus. [IpeoOpasoBanue rucTorpamMm, 3KBajIn3aIusl.

Tema 4. IIpocTpancTBenHas puabTpanus. Criaxusarouiye GuIbTps! (PUIBTPHI HUZKUX
4acToT). Y BEIMUUBAIOLINE PE3KOCTh PUIBTPHI ((PUIBTPBI BEICOKUX 4acTOT). DUmbTpbl Ha
OoCHOBe oneparopa Jlamnaca. MaTemaTnyeckue OCHOBBI TEOPHH JIMHEHHBIX COTJIACOBAHHBIX
¢bunbTpoB. Menuannas guibtpanus. @unbTpel 0OHapYyX)eHUs rpanull (onepaTopsl Pobeptca,
Cob6ena, IIpeButT, nerexkrop Kanun).



Tema 5. BunapHblie u3o0paskeHusi. bunapu3zanys MOTYTOHOBBIX U IIBETHBIX H300paKEHUH.
Mopdonorust OuHapHBIX H300paxkeHi. Boigenenue u MapkupoBKa CBSI3HBIX 00JIaCTEH.
[Toncuér o6bexToB Ha n300paxkennu. CBoiicTBa obnacteld. Ckenerusanus ooaacTei.

Tema 6. CermenTanus uzoopaxenuii. O6mue ceenenns. CerMeHTanus NoIyTOHOBBIX
nzo0paxenuii. Cnusinue obmacreil. Hapammpanue obnacteit. CermeHTamus
MHOT'030HJIBHBIX (IIBETHBIX) H300paKEHUH C MOMOILBIO METOAOB KIaCTEPU3ALUU
(anroputmsbl k-cpeaaux u ISODATA). CriocoObl onrcanusi BbIICIEHHBIX 00J1acTel.

Tewma 7. IlpeodpazoBanue Xada. Kimaccuueckuii anroputm npeodpa3oBanus Xada.
O0606ménnoe npeodpazoanne Xada.

Tewma 8. leTexkTopbl U AeckpuntTopbl. O6mue ceeacaus. [lerektopsl yrinos (Mopagsena,
Xappuca, lllu-Tomacu, ®épctuepa, FAST). derektop u auckpuntop SIFT, Jleckpuntopsl
HOG, KontekcT ¢hopmsl.

Tema 9. Ilonck 00beKkTOB Ha H300pakeHun Mertoa Buoibl-J[xonca (MHTETpanbHbIe
M300pakeHus, MPU3HAKKA Xaapa, IPUMEHEHNE KacKaJa MPU3HaKoB Xaapa, OyCTHHT.

Tema 10. Pacio3naBanme 4epe3 xeul. Ve anropurMa nojyuyeHus xema u300pakeHusl.
[lepuenTuBHbIE XeII-AITOPUTMBL. Mepa cX0kKecTH U300paKeHU .

Tema 11. CBépTouHbIe HEHiPOHHBIE CeTH. APXUTEKTYpa CBEPTOUHON HEHPOHHOM CETH.
CBEPTOUHBII CIOM KaK CPEACTBO reHepaIuy MPU3HAKOB H300paKEeHHUS.

TemaTuka CeMI/IHapCKI/IX/HpaKTH‘leCKI/IX H HaﬁOpaTOpHLIX 3aHATHI
1. CemuHapckue/mpakTU4ecKue 3aHATHS
CeMuHapcKue ¥ MPAaKTUYECKUE 3aHATHS HE IPELYCMOTPEHBI.

2. JlabGopaTtopHbIe 3aHATHS
JlabopaTopnasi padora Ne 1. Knaccupukanus ¢ noMomsb10 JHHEHHBIX QyHKIIUH.
KomnerorepHoe 3penue Ha ocHoBe OpenCV.

JlaGopaTopHas padora Ne 2. [Tonyyenne uugposbix nzodpaxennii. ororpadupoBanue
1 poBeIMU Kamepamu. Popmatel. XapaKTEPUCTHKU U300paKeHUH.

JlabopaTopnasi padora Ne 3. Yay4imenune kadecrBa nzo0paskenus. [Iporpammnas
peann3anus JMHEHHOro KOHTpAacTUpOBaHus n3oopaxenus. [Ipeodpa3oBaHue rucrorpamm,
skBanu3anus. OleHKa KauecTBa U300paKeHusl.

JlaGopaTopHas padora Ne 4. Boiiesienne kpaés Ha uzodpaxenun. Pazpadorars
porpamMMmy BhIJIeTIEHUs KpaéB Ha n300paxenuun punbtpom Cobdena u aerekropom Konnam ¢
ucnoib3oBanueM 6ubarotexu OpenCV. OueHuTs paboTy nporpaMmbl Ha TECTOBOM
N300paKeHUH.



JlaGopaTopHas padora Ne 5. Bunapu3zanus nzoopaxxenusi. 3HAKOMCTBO C OMOIMOTEKOM
OpenCYV, ¢ e€ coctaBoM, 0a30BBIMU BO3MOXHOCTSIMH U 00bekTaMu. Pa3paboTars mporpaMmy
OWHapH3aIny TOJYTOHOBOTO H300pa)XeHHUs C HCIob30BaHueM oudimoreku OpenCV.
[IpenBapuTeNbHO ISt TOJTYTOHOBOTO H300PaXKEHHS TOCTPOUTH TUCTOTPAMMY SIPKOCTEH, Ha
KOTOpOI>'I MOKHO MHTCPAKTHUBHO 3a/laBaTh IOPOrOBbIC 3HAUYCHUS JJIA 6I/IHapI/I3aLII/II/I.

JlaGopaTopuas padora Ne 6. CermeHnTauus usoodpaskenusi. Pazpadorars nmporpammy
CerMEHTAIlMN U300pakeHUsI METOIOM K-cpeTHuX ¢ ucnoib3oBanueM oudmmorexku OpenCV.
JUJ1sl TOTYTOHOBOTO H300paXeHUsI IPEABAPUTENHEHO TOCTPOUTh THCTOTPAMMY SIPKOCTEH U
OLIEHUTH 110 ITOM TUCTOrpaMMe ONTUMAJIbHOE 3HaueHue k.

JlabopaTopHas padora Ne 7. IIpeoOpa3oBanusi Xada 151 00HApyKeHUsI IUHUH 1
KpyroB. MetoJ1 0OHapyXeHust GUTYp Cpeid TPaHEl U TPaHUIl. BEPOSITHOCTHOE
npeobpazoBanue Xada. Pacnpocrpanenue npeodpazoBanue Xada Ha 100yr0
TeOMETPHUYECKYIO (hOpMY.

JlabopaTopnasi pabora Ne 8. Brlgesienne kio4eBbIX ToUeK. Pazpaborars nporpamMmy,
BBINOJIHSAIOLIYIO CIIEAYIOLINE JeHCTBUS ¢ CHOoIb30BaHueM O0ubanorexku OpenCV: —
BbIJICJICHUE Ha N300paKEHUH KIIFOYEBBIX TOYEK Ha OCHOBE AJITOPUTMA JIETEKTOopa Xappuca —
BBIJICJICHNE Ha H300payKeHUHU KJIFOYEBBIX TOUEK M IIOCTPOCHHE JAECKPUIITOPOB ITHX TOYEK HA
ocHose anropur™a SIFT. Ouenuts paboTy nporpaMmbl Ha TECTOBOM M300pakeHHUH.

JlabopaTopnasi padora Ne 9. [lonck 00beKTOB Ha N300pa:keHnu. Peanuzanus metona

BI/IOJ‘ILI-Z[)I(OHCB. IMOMCKa OOBEKTOB Ha I/1306pa)KeHI/II/I C UCIIOJIL30BAHNEM OMOINOTEKN
OpenCV.

JlabopaTopHas padora Ne 10. CpaBHeHue n300paxkeHHii C MOMOIIbLIO XeIIUPOBAHMS.
Peanuzanus Merona cpaBHEHHS N300payKeHH HA OCHOBE XEIIMPOBAHUS C UCTIOJIB30BAHUEM
6ubnuorexku OpenCV.

JlabopaTopnasi pabora Ne 11. CBeprouHble HeiipoHHbIe ceTH. OcBoeHUE PPEeiMBOPKOB
Keras u PyTorch

3. Temaruka KypcoBBIX IPOEKTOB (KypCOBBIX paboT)
KypcoBble npoeKTsl HE MPEeayCMOTPEHBI.



YueOHO-MeTOANYeCKOe U HH(POPMAIIMOHHOE o0ecrieueHne

OcHoBHas quTepaTypa

1.

Joseph Howse, Joe Minichino. Learning OpenCV 4 Computer Vision with Python: Packt
Publishing Ltd, 2020 — 364c

CenaHknH B. B. KomnbloTepHoe 3peHue. AHanm3 M obpaboTKa m3obpaxkeHun : ydebHoe
nocobue ans sysos / B. B. CenaHkuH. — 2e n3a., ctep. — CaHkT-MNeTepbypr : /laHb, 2021. —
152 c.

NCKYCCTBEHHbIN MHTENNEKT U KOMMNbIOTEPHOE 3peHne. PeanbHble npoekTbl Ha Python, Keras u
TensorFlow. — CM6.: Nutep, 2023. — 624 c.: un. — (Cepusa «bectcennepbl O’Reilly»).
nybokoe obyuyeHue: nerkaa paspaboTka npoekTos Ha Python. — CMN6.: Murtep, 2021. — 272
c.: un. — (Cepuna «bectcennepsl O'Reilly»).

JdonoaHuTenbHas JuTeparypa

1.

www.basegroup.ru — TexHonornm aHanusa gaHHbix / Deductor Studio Academic u Loginom —
aHanuTMYeckune nnatGopmbl.

http://window.edu.ru/window/catalog: EauHoe OKHO pgocTyna K 06pa3oBaTe/ibHbIM
pecypcam.

https://www.tensorflow.org/tutorials?hl=ru — obyyalowme maTepuanbl No 06YYEHUIO C
nomoulbto tenserflow

https://docs.opencv.org/4.x/d9/df8/tutorial root.html - obyyaowme maTtepuansl no
ncnonb3oBaHuo OpenCV

https://www.geeksforgeeks.org/machine-learning/ - noptan ¢ obyuatowmmmn matepmanamm
Mo MalNHHOMY OBYUYEHMIO U PA3/IMYHbIM aIfTOPUTMam

https://neurohive.io/ru/ - noprtan ¢ obyyaloOWMMM U HOBOCTHLIMW Matepuanamu Mo
COBPEMEHHbIM TEXHO/IOTUAM HelpoceTeit

Jlu1eH3n0HHOE U CBOOOJHO PaCIPOCTPaHsieMoe POrpaMMHOe o0ecreyeHue

1.

7.

oW

Microsoft Windows;

Microsoft Office;

PyCharm;

Visual Studio;

Tensorflow;

OpenCV;

Google Cloud Machine Learning Engine.

JIEKTPOHHBIE 00pa30BaTe/IbHbIC PECYPChI
B Hacrosee Bpems ueT pazpaboTka 3JIeKTPOHHOTO Kypca


http://window.edu.ru/window/catalog
https://www.tensorflow.org/tutorials?hl=ru
https://docs.opencv.org/4.x/d9/df8/tutorial_root.html
https://www.geeksforgeeks.org/machine-learning/
https://neurohive.io/ru/

4. MartepuajibHO-TeXHHYeCKOe odecreyeHmne

KommbroTepHbIe KIacChl CO CIEYIONIEH OCHAIIEHHOCTBIO: CTOJIBL, CTYJIbsI, Ay AUTOPHAs
JI0CKa, UCIIOJIb30BaHUE TIEPEHOCHOTO MYJIbTHMEIUIHOTO KOMILIEKca (MIEPEHOCHOM TPOEKTOD,
MepCOHAbHBIN HOYTOYK). [lepcoHalibHbIC KOMITBIOTEPBI, MOHUTOPBI, MBIIIKH, KJIABUATYPHI.
PaGouee mecTo mpenogaBatelis: CTOMN, CTYIL.

JlunensnonHoe nmporpammuoe odecrniedenue: Microsoft Windows 11, Microsoft Office
(mo mporpamme 6ecrutatHoro noctyna Microsoft Imagine).

5. MeTounqecmle PEKOMEHIAIIUN

MeTOI{I/I‘leCKI/Ie PEKOMEHIAAMMU VI IMTPEenoJaBaTe’id 1o opranu3anuu oﬁyqe}mﬂ

Meroauka mpenoaBaHusi TUCIUILTHHBI «KOMIBIOTEpHOE 3pEHHE W paclio3HaBaHHE
00pa3oB B OCCIUIOTHBIX CHUCTEMax» IMPEAYCMATPHUBACT HCIOJIb30BAHUE TPYIIOBBIX U
MHIUBUIYATbHBIX KOHCYJIbTAUH OOYYaIOIIMXCSA, AyIUTOPHBIX 3aHATHA B COYCTAHHU C
BHEAYIUTOPHOU PabOTOM C 1eNbi0 GOPMHUPOBAHKS U PA3BUTHUS MPO(HECCHOHATBHBIX HABBIKOB
00yJaromuxcs.

JIabopatopHbie paboThl 1Mo aucHuiuInHe «KOMIbIOTEpHOE 3peHHEe U Paclo3HABaHUE
00pa3oB B OCCHMJIOTHBIX CHUCTEMax» OCYIICCTBISIOTCS B (OpPME CaMOCTOSATEIbHON
npopabOTKM TEOPETHYECKOr0 MaTepHuaia OOydYaroIMMHKCS; BBIMOJHCHUS TMPAKTHYECKOTO
3aJlaHusl; 3allUThl MNpEINoAaBaTeNio JaboparopHOH paboThl (3HAHHWE TEOPETUYECKOTO
MaTepuaia M BHITOJHEHUE MPAKTHUECKOT0 3a[aHus 110 TeME JTab0paTOPHOM paboTh).

MeToanyeckue yKazaHus i1 00y4ar0MXCsl 10 OCBOEHUIO U CHMILNINHBI

N3yueHne JUCHUIUIMHBI OCYILIECTBIISAETCS B COOTBETCTBUU C YUE€OHBIM IIJIAHOM.

Ha 3ansaTusx ocyiecTBisieTcs 3akpeIuieHre MOoTy4eHHbIX, B TOM YUCIIE U B IIpoliecce
CaMOCTOSITENTLHOM paboThl, 3HaHU. Ocoboe BHHUMaHHME OOpalaeTcs Ha YMEHUE MPUMEHSTh
MOJIyUeHHbIE 3HAHHWS Ha TMPAKTUKE, B TOM UHCJIE TpPU PEUICHUH pealbHbIX 3a/ad,
OTIUYAIOIINXCS OT MPOPaOOTAHHBIX.

B nmporecce camoctoaTensHONM pabOThl CTYACHTHI 3aKPEIUISIOT U YIITYOJISIOT 3HAHUS,
MOJIyYE€HHBIE BO BPEMs ayITUTOPHBIX 3aHATUH, CAMOCTOSATEIBHO 3HAKOMSTCS C TEOPETUUECKUM
MaTepUajoM, BBIMIOJHSAIOT JIA0OpAaTOpPHBIE Pa0OTHI, TOTOBITCS K TEKYIIEMY KOHTPOIIO U
MIPOMEKYTOYHON aTTECTALUU.

Texkymuii KOHTPOJIb OCYHIECTBISIETCS Ha ayAUTOPHBIX 3aHATUSIX B BUJAE 3alUTHI
nabopaTopHbIX paboT. KputepusmMu OlleHKH pe3yabTaToOB SBIISIOTCS:

- YpOBEHb OCBOEHUS TEOPETHUECKOI0 MaTepuaa;
- yYpOBEHb BIAJICHUSA MPAKTUYECKHUMH HaBbIKaMU (B BHUJE BOIPOCOB IO MPOIECCY

BBITIOJTHEHUS TA00OPaTOPHBIX padoT);

- yMeHHS OO0y4aromierocsi HMCIOJb30BaTh TEOPETUYECKUE 3HAHUS TPHU BBITIOJHECHUH

MPaKTUYECKUX 3a/1a4 (B BUJIE JOTIOIHUTENbHBIX 33JJaHUI);

- c(OpMHPOBAHHOCTH KOMIIETEHIINH;
- odopMIIeHHE MaTepHala B COOTBETCTBUH C TPEOOBaHUSIMHU.
[TpomexyTOUHBIH KOHTPOJIb OCYIIECTBIIAETCS Ha 3a4eTe B opMe coOece10BaHuU.



6. ®oHI OLIEHOYHBIX CPECTB

MeTOIlbI KOHTPOJISA U OICHUBAHUS Pe3y/ibTaTOB Oﬁy‘leﬂl/lfl

B mpomecce 0oOydeHuss UCHONB3YIOTCS  CIEAYIOIIME  OLIEHOYHBIE  (OPMBI
CaMOCTOSITENIbHOM ~ pabOThl  CTYAEHTOB, OLIGHOYHBIE CPEACTBA TEKYIIEro KOHTPOJIS
YCIEBAEMOCTH U TPOMEKYTOUHBIX aTTECTAllU: J1a00paTOPHbIe Pa00ThI, 3a4€T, IK3aMEH.

lIxana U KPUTEPHH OLeHUBAHMS Pe3yJIbTATOB 00y4eHNs
K npomMexyTouHo#l aTTecTaluu JOMYCKAIOTCS TOJIBKO CTYICHTHI, BHIIOJHUBIINE BCE
BUIBl yueOHOU paboThl, NpeayCMOTpeHHble pabodeil mMporpaMMol MO JUCIUILINHE
«KoMIproTepHOE 3peHre U pacrio3HaBaHKE 00pa30B B OCCIUIOTHBIX CUCTEMAX).
- 7.1 Kputepuu OLIEHKH OTBETa Ha YK3aMEHE

(bopmupoBanue komnerenimit — [1K-1)

OreHKa «OTIUYHO» BBICTABISIETCS 00y4JaromeMycsi, €Clii: OH 0OHApYKUBAET BBHICOKHIA,
MIPOJIBUHYTHI YPOBEHb CHOPMUPOBAHHOCTH KOMIIETECHIIMM, €CJIM OH TIyOOKO M TPOYHO
YCBOMJI TPOTPaMMHBIM MaTepHall Kypca, HCUEpIBIBAIONIE, MOCIEI0BATEIbHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3jaraeT, yMeeT TECHO YBS3bIBaTh TEOPHUIO C MPAKTHUKOM, CBOOOIHO
CIpaBJIsIeTCS € 3aJayaMd M BONPOCAMHU, TMPUYEM HE 3aTPYAHSIETCS C OTBETaMH IIPH
BUJIOM3MEHEHUH 3aJaHuii, TPaBUJILHO OOOCHOBBIBAET MPHUHATHIC pEIICHUS, BIAJICET
Pa3HOCTOPOHHUMH HABBIKAMH Y ITPUEMaMU BBITIOJIHEHHS IPAKTUYECKUX 3a7a4.

OneHka «XOpoLIO» BBICTaBIsIETCS OOydYalolleMycs, €clid: OH OOHapyKHUBaeT
MOBBIIICHHBIA YPOBEHb COPMUPOBAHHOCTH KOMIIETCHIIMIA, TBEPJO 3HAST MaTepHal Kypca,
IPaMOTHO U TIO CYIIECTBY M3J1araeT €ro, He JOMYyCKas CYIIeCTBEHHBIX HETOUYHOCTEH B OTBETE
Ha BOIPOC, MPABUJIBHO MPUMEHSIET TEOPETHUUECKUE MOTOKEHHS MIPU PEIICHUH MTPAKTHUECKUX
BOIIPOCOB U 33/1a4, BJIaJ€eT HEOOXOIMMBIMU HABBIKAMH M MPUEMaMH UX BBITTOJIHCHHUSI.

OreHKa «yI0BIETBOPUTEIHLHOY BBHICTABISAETCA 00yUYaIOIEMYCsl, €CIIH: OH OOHAPYKUBAeT
MOPOTOBBIM YPOBEHb CHOPMUPOBAHHOCTH KOMIIETCHIIUH, UMEET 3HAHUS TOJBKO OCHOBHOTO
Marepuaia, HO He YCBOMII €r0 JIeTajel, TOMyCKaeT HETOYHOCTH, HEJOCTATOYHO MPaBUJIbHbIE
(hopMyITUPOBKHU, HAPYIICHUSI JIOTHYECKOM MOCTIEA0BATEIIbHOCTU B U3JI0KEHUH MPOTPAMMHOTO
Marepuaia, UCTIBITHIBAET 3aTPYIHEHUSI TIPU BBHITOTHEHUH MPAKTUYECKUX 3a71aY;

OneHka «HEYAOBIETBOPUTENBHO»  BBICTABISAETCS  OOydYaroIIeMycs, €clu: OH
OOHapyXMBaeT HEJOCTAaTOYHOE OCBOEHMSI IOPOTOBOrO  YpPOBHS  C(OPMHUPOBAHHOCTH
KOMIIETEHIINI, HE 3HaeT 3HAYUTEIbHOM 4YacTH MPOrPaMMHOIO MaTepuana, AOIMYCKAeT
CYIIIECTBEHHBIC ONTUOKU, HEYBEPEHHO, C OOJBIIUMHU 3aTPYAHECHUSMU pEIIacT MPAKTUUECKUE
3a/1a4d WM HE CIIPABIIAETCS C HUMH CAMOCTOSITEIBHO.

OrneHka He BBICTaBIIAETCS OOy4aroleMycs, €ClIi OH He SABUWJICSA Ha SK3aMEH, OTKa3aJcs
OT €ro c/1ayu, HE 3HAeT MPOrpaMMHBII MaTepuall, HE MOKET PEIIUTh IPAKTUYECKUE 3a/1aUH.

7.2Kputepun OLIEeHKH OTBETA Ha 3a4ETE

(bopmupoBanue komnerenimii — [1K-1)

«3auTeHo»:

BeinonHeHsl Bce BUABI Y4eOHOH paOOThI, MPEAyCMOTPEHHBIC YYCOHBIM IUIAHOM.
OOyuaronuiicss TeMOHCTPUPYET MPOYHBIC TEOPETUUYECKUE 3HAHUS, MPAKTHUCCKUE HABBIKH,
BJIaJIeCT TEPMHHAMH, JIelaeT apryMEHTHPOBAHHBIC BBIBOJBI W OOOOIUICHHS, MPHUBOIUT
MIPUMEPBI, OTIEPUPYET MPUOOPETEHHBIMU 3HAHUSAMH, YMECHUSIMH, HABBIKAMH, TIPUMCHSET UX B
CUTYAIlUSX MOBBIIICHHOW CIOXHOCTH. [Ipy 3TOM MOTYT OBITH JOMYIICHBI HE3HAUUTEIHHBIC
OMIMOKH, HETOYHOCTH, 3aTPyAHCHHS MPH aHATMTHYECKHX OIEpPaIUaX, MepEeHOCe 3HAHWHA U



YMEHU Ha HOBBIE, HECTAHAPTHBIC CUTYaIlUH, KOTOPBIE 00YJarONTUHCS MOYKET UCTIPABUTH MPU
KOPPEKIIUU MPENOIaBaTECIIEM.

«He 3auteno»:

He BoImmotHEH 0o1MH Wi 0o0Jiee BUIOB YUEOHOM pabOThI, MPEAYCMOTPEHHBIX YI€OHBIM
miaHoM. OOydyaromuiicss JAEMOHCTPUPYET HE3HAHHWE TEOPETUUYECKUX OCHOB IpEeaMeTa,
OTCYTCTBHE MPAKTHUUYECKHX HABBIKOB, HE YMEET JelaTh apryMEHTHUPOBAaHHBIE BBIBOJBI H
HpI/IBOI[I/ITL HpI/IMepr, HC BJIagcCT TepMI/IHaMI/I, HpOSIBJ'DIeT OTCYTCTBI/IG JIOTUYHOCTU H
MOCJIeI0BATEILHOCTH U3JI0KEHUS, JIEIAET OIMOKH, KOTOPhIE HE MOXKET UCIIPABUTH JIaXKe MPHU
KOppeKHI/II/I npenonaBaTeneM, OTKa3bIBACTCsA OTBCUYATh HA JOIIOJIHUTCIIBHBIC BOHpOCBI,
I[OHyCKaeT 3HAYUTCJIIBHBIC OH_II/I6KI/I, HUCHBITHIBACT 3HAYUTCIBbHBIC 3anyl[HeHI/I$I HpI/I
OHepI/IpOBaHI/II/I 3HAHUSIMU U YMGHI/ISIMI/I HpI/I 150, HepeHoce Ha HOBBIC CI/ITyaI_II/II/I.

- 7.3 Kpurepun o1ieHKH pabOThI 00yJaromierocst Ha 1a00paTOPHBIX 3aHATHSX:
(popmupoBanue kommnereniuii — ITK-1)

«5» (OTNMYHO): BBIOJHEHBI BCE MPAKTHUYECKUE 3aJaHUs, IPETYCMOTPEHHBIE
nabopaTOpHBIME paboTaMu, 00yUArOIIUHCS Y€TKO ¥ 0€3 OIIMOOK OTBETHII Ha BCE KOHTPOJIbHBIC
BOTIPOCHI, TPOSBUJ TBOPYECKUH TOJXOX IPH BBINOJHEHUH 3aJaHUN, CMOT BBITIOJHHUTH
JOTIOJTHUTEIIbHBIC 33 JaHHS.

«4» (XOpoIlIO): BBHIMOJHEHBl BCE MPAKTUYCCKUE 3aJaHMsl, IPEAyCMOTPECHHBIC
na0opaTOpHBIMH ~ paboTamMH, OOYYalOUIMiics C  KOPPEKTHPYIOUIMMH  3aMEYaHHSIMU
MPeroiaBaTelisi OTBETHII HA BCE KOHTPOJIBHBIC BOIPOCHI, MPOSIBHI TBOPUECKUH MOIXO MPH
BBITTOJIHEHUH 3aJIaHH, CMOT YaCTUYHO BBITIOJHUTH JIOTIOJTHUATEIBHBIC 3aaHNs.

«3»  (YIOBJICTBOPUTEIHHO):  BBIMOJHEHBI  BCE  MPAKTHYECKUE  3aJaHus,
MPEeIyCMOTPEHHBIE  JTA0OpaTOPHBIMH ~ pa0OTaMH, C 3aMEUYaHHSIMH  IIPETOJaBaTElIs;
00yYaroIuiCcs OTBETHJ Ha BCE KOHTPOJBHBIC BOIPOCHI C 3aMEYaHUSMH, JTOTIOJHUTEIHHBIC
3aJJaHHS BHITIOJIHEHBI C 3aMEYaHUSIMHU.

«2» (HEYHOBJIETBOPUTENFHO): OOYyJYArOMMKCS HE BBINOIHUI WU  BBITOJIHIII
HEMpaBUWJIBHO TNPAKTUYECKUE 3aJjaHus, MpPEeIyCMOTpPEHHbIe JabOopaTOpPHBIMH paboTaMmu,
00yJaroIuicsi OTBETHJI HAa KOHTPOJBHBIE BOIMPOCH C OMMOKAMH WJIM HE OTBETHJI Ha
KOHTPOJIbHBIE BOIPOCHI, JONOIHUTEIbHBIE 331aHNUS BHITIOJIHEHBI HEBEPHO HJIU HE BBITIOJIHEHBI.

OueHovHbIE CpeAcTBA

- Texkyumuii KOHTPOJIb

Texymmii KOHTPOJIb OCYIIECTBIISIETCS Ha AyJUTOPHBIX 3aHATHSX B BHUIE 3alIUTHI
nabopaTopHbIx pabot. JlaGopaTopHas paboTa — CpeACTBO KOHTPOJIS YCBOGHHS y4eOHOTO
MaTepraa TeMBI, pa3/iesia WiIn pa3/esIoB TUCIUILUINHBI, OPTaHN30BaHHOE KaK yueOHOe 3aHsITHe
B BHJIC J€MOHCTPAIUU TOJIyYEHHBIX HABBIKOB MPU PEIICHUH MOCTABJICHHBIX MPaKTHYECKUX
3amad.

[TprMepbI BOITPOCOB K 3aIUTe JJAOOPAaTOPHBIX paboT (OILIEHHBAaEMble KOMITETEHIIMNA —
ITK-1).

IIpakTnyeckoe 3ansaTne Ne 1. Knaccupukanus ¢ noMombo JJHHEHHBIX GyHKIUM.



1.
2.
3.

Bomnpocs! k 3amure 1abopaTopHoii paboT:
bubmorexa OpenCV
Jlunelinpie KaccupUKATOPBI

IMpakTuyeckoe 3ausiTue Ne 2. [losnyuyenune undgpoBbIx H300pasKeHH .

Bomnpocs! k 3amure 1abopaTopHO pabOThI:

1.
2.
3.

®dororpadupoBanue HUPPOBLIMU KaMepaMHu.
dopmatbl IpeCTaBICHUS U300PaKCHHIA.
XapaKkTepuCTUKU U300PAKEHUM.

IIpakTHyeckoe 3ansaTHe Ne 3. YiydlieHue KayecTBa H300paKeHHU .

Bomnpocs! k 3amure 1a0opaTopHO pabOTHI:

1.

2.
3.
4.

[TporpammHas peanusanus JUHEHHOTO KOHTPACTUPOBAHUS N300PaKEHHMS.
[IpeoOpazoBaHue THCTOTPAMM,

DKBaJIU3aIMs.

Onenka KayecTBa U300paXKeHUsI.

IpakTnyeckoe 3ansiTe Ne 4. BoiiesieHue kpaéB Ha H300pasKeHUH.

Bonpocs! k 3amure 1a0opaTopHO pabOThI:

1.
2.
3.

[IporpammMHas peanu3anus BeIIeICHUS KpaéB Ha n3oopakenun puiaptpom Cobena
[IporpammHas peanu3anus BeIIEICHUS KpaéB Ha N300pakeHUN NeTeKTopoM KoHHu
Onenka paboThl MpOrpaMMbl Ha TECTOBOM H300paKEHUH.

IIpakTuyeckoe 3ansiTue Ne 5. bunapuzanus n3o0pakeHus.

Bomnpocs! k 3amure 1abopaTopHOM pabOTHI:

1.

[IporpaMMHas peanuzanys OMHapU3aLKUK OJTYTOHOBOIO N300paXeHUS C
ucrnonb3oBanueMm oudrorekun OpenCV.

[TocTpoenue rucrorpaMMsbl SpKOCTEH JUIsl TOITYTOHOBOTO M300pakeHUs
IIporpaMMHas peanu3anns HHTEPAKTUBHOTO U3MEHEHUS TOPOTOBBIX 3HAYEHUH IS
OMHapH3aluu.

IIpakTnueckoe 3ansaTHe Ne 6. CermeHTanusi H300pakKeHusl.

Bomnpocs! k 3amure 1abopaTopHOM pabOThI:

1.

PazpaboraTte mporpammy cerMeHTaluu U300paxXKeHus METOI0M K-CpeTHUX C
ucrnonbs3oBanueM onbmorekun OpenCV.

J171st MOTyTOHOBOTO M300paKeHHS TIPEIBAPUTEITHLHO TIOCTPOUTH TUCTOTPAMMY
ﬂpKOCTefI " OLICHUTH I10 3TOU TUCTOIpaMME OINITUMAJIBHOC 3HAYCHUC k.



IIpakTuyeckoe 3ansiTue Ne 7. Ilpeodpa3oBanust Xada njist oOHAPY:KeHUs] TUHUIA U
KPYIOB.

Bomnpocs! k 3amure 1abopaTopHOit pabOThI:

1. Meton obHapyxeHus GUTYp CPeaH TpaHeil U TPaHUIL.
2. BeposTHocTHOE npeobpazoBanue Xada.
3. Pacnpoctpanenue npeodpazopanue Xada Ha JTHOOYI0 TeOMETPHIECKYIO (hopMmy.

IpakTuueckoe 3ansitue Ne 8. BoiiesieHue KII0Y€eBBIX TOYEK.
Bomnpocsl k 3amute 1a00paTopHoil paboThI:

1. Ilporpammuas peanu3aius BbIACICHHS Ha U300paXKEHUHU KIIFOUEBBIX TOUEK HA OCHOBE
aNropuTMa JIeTeKTopa Xappuca

2. [TlporpammHuas peanv3anusi BbIZCICHUS Ha H300PKEHUN KITFOYCBBIX TOYCK

[TocTpoeHue 1eckpunTopoB 3TUX TOUEK Ha OcHOBE anroputma SIFT.

4. Ormenka paboThI MPOrpaMMbl Ha TECTOBOM U300paKEHUH.

w

IMpakTuyeckoe 3ansaTre Ne 9. [louck 00eKTOB HA U300PaAKEHHUH.
Bomnpocsl k 3amure 1a0opaTopHO pabOThI:

1. Peanmzanus merona Buombl-J[»oHca nmorcka 00bEKTOB Ha H300paKECHUU C
ucnoinbs3oBanueM 6ubarorexku OpenCV.
2. Oruenka pabOThI MPOrpaMMbl Ha TECTOBOM U300pasKECHHH.

IIpakTnueckoe 3ansaTue Ne 10. CpapHeHHe N300pakeHUH ¢ IOMOIIBIO XeIIMPOBAHMS.
Bomnpocsl k 3amute 1a00paTopHOil paboThI:

1. Peanu3zanus Merona cpaBHEHUs N300paKeHUI HAa OCHOBE XEIINPOBAHUS C
ucnoib3oBanuem o6udanorexu OpenCV.
2. Omuenka paboThI MPOrpaMMBbl HA TECTOBOM M300paKEHHH.

IIpakTnueckoe 3ansaTue Ne 11. CBepTouHbIe HelipOHHBIE CETH.
Bomnpocsl k 3amute 1a00paTopHoOil paboThI:

1. BosmoxHocTH (peiimBopka Keras
2. Bosmoxnoctu ¢peiimBopka PyTorch

- IIpome:kyTouHasi aTTecTanus
[IpomexyrouHass arrectanus oOydaromuxcss B (opme 3adera M SK3aMeHa
OCYLIECTBISICTCS IO  pe3yJbTaTaM BBIMOJHEHUS BCEX BHAOB y4yeOHOW  paloThl,
MpeaAyCMOTPCHHBIX y‘-Ie6HI:IM IIJTaHOM IIO )IaHHOﬁ JAUCHMIITIMHE, TIPHU 3TOM YYUTBIBAIOTCA
Pe3ybTaThl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH B TEUEHHE ceMecTpa. JK3aMeH POBOIUTCS B



¢dbopme cobeceoBaHus 10 3aJaHHBIM BompocaM. [1o uroraM mpoMexyTo4HoMi aTTecTaluu Mo
JTUCLUIIIMHE BBICTABIISIETCS OLICHKA.

[Ipumeppl  TECTOBBIX  3aJaHUM  MPOMEXKYTOYHOIO  KOHTPOJS  (OLEHUBacMble

kommnereHiu — [1K-1) nns 3adera u sx3amena.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

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

Cxema ¢opmupoBanus 1uppoBoro nzodpaxenus. [lukcenpHOE MpeICTaBICHIE
U300paXKeHUH.

MHorokaHanbHbIe H300paKeHHsI, IIBETOBBIE TPOCTPAHCTBA.

[TonaTne nonukcenbHOro npeodpazoBanus. [ nctorpamma n3o0paskeHusI.
OKBaJIM3alMs TUCTOIPaMMBbl U300payKEHUSL.

ITonsTue okpecTHOCTH NUKCeENA. IIOHATHA KOHTYpa U CBSI3HOM KOMIIOHEHTHI B
IIPUMEHEHHUHU K N300pAKEHUSM.

Mopdonoruueckue onepanuu ¢ U300paxeHUsIMU.

[TonaTue GuabTpany B NPOCTPAHCTBEHHOM 00J1acTH, ¥ (PUIBTPaA C OTPaHUYEHHBIM
HOCHUTEJIEM.

JIuneitnast punbTpanys, eAMHUYHBIA GUIBTP, CIIAKUBAKOIINUN QUIBTD, IPOU3BOIHAS.
Menunannas puiabTpanus.

OunbTpsl Ha ocHoBe PyHkumu ["aycca u Jlannaca.

JuckpeTtHoe u 6bIcTpoe mpeoOpa3oBanus Oypee.

YacToTHbIE METO/IbI YIIyULIEHUs N300paKEeHUH.

3asiaya BOCCTAHOBJICHUS U300paXKEHUM.

OmneHka (QyHKIIMH pacceMBaHMS TOUKH.

@unbTp Bunepa.

Beiaenenue KoHTYypoB ¢ nomMompo anroput™Ma Kannu.

Anroput™m Xada.

[TonsiTHEe, METO/IbI BHIYMCICHUS ¥ IPUMEHEHHE ONTUYECKOTO IOTOKA.

[Touck u pacnio3HaBaHHE 0OBEKTOB C TIOMOIIIBIO IETEKTOPOB KIIOUYEBBIX TOUECK.
[Tonsitue Tekctypbl. CTPYKTYpPHBIN U CTATUCTUYECKUHN TOIXObI K OITMCAHUIO
TEKCTYPBI.

[IpuMepbl TEKCTYPHBIX XapaKTEPUCTHK.

CrepeospeHue: 3MUINONISIpHas TEOMETPUS U AITOPUTMbI TOCTPOEHUS KapThl
CMELICHUM.

[IpumMeHeHne METO/10B pacro3HaBaHUs 00pa3oB, anroput™ SVM.

OOm1ee onucanue U NpUHIMIBLI padoThl OubaoTekH OpenCV.

I'my6okue HepOHHBIE CETH B KOMITBIOTEPHOM 3PEHUM.

CBepTouHBIE HEHPOHHBIE CETH.

Knaccugukanus n300pakeHnit ¢ MOMOIIBIO CBEPTOUYHBIX HEHPOHHBIX CETEH.
CermenTanus n300pa>keHH ¢ TOMOIIbIO CBEPTOUYHBIX HEMPOHHBIX CETEH.
bubnnorexku Keras u TensorFlow.



