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1. Heamn, 3a0a4M ¥ IVIaHUPYeMble pPe3yJbTaThbl 00y4eHHs 110

AUCHUIIJINHE

Heab ocBoenus aucuumiuHbl «KoMnbroTEpHOE 3peHUE U paclio3HaBaHHE 00pa3oB B

OECIIWJIOTHBIX CHUCTEMAX)

3aKJIIOYAaCTCsA B O3HAKOMIICHHEC CTYACHTOB C OCHOBaMU U

COBPEMEHHBIMA METOJIAMH KOMIBIOTEPHOTO 3pEHHS U 00pabOTKH HM300pakeHUs, BKIIOUYAs
M3BJICYEHUE CEMAHTHYECKON M METPHUECKON HH(POPMAITH 13 N300paskeHH. - POpMHUpPOBaHHE
y CTYICHTOB NPAKTHUYECKUX HABBHIKOB PabOTHI ¢ M300paKCHUSMHU W PEHICHUS MPHUKIAIHBIX

3aJ1a4 aHaJIu3a u300paKeHU

K ocHoBHEIM 3aJjavaM OCBOCHHA OVCHUILIMHEI CJICAYET OTHCCTH!

e ®dopMupoBaHHME Yy CTYIACHTOB 3HAHUS MaTeMaTUYECKUX OCHOB M aJITOPUTMOB
pacro3HaBaHMs 00pPa30B U KOMIIBIOTEPHOT'O 3PEHMS.

e @dopMUpOBaHHUE y CTYJIEHTOB MPAKTUYECKUX HABBIKOB PabOTHI ¢ M300PKEHUSIMU U
pelieHus MPUKIAAHBIX 3a]a4 aHaJIM3a N300paKeHUH.

O6yuenue no mucuuminHe «KoMmmbploTepHoe 3peHHE W pacro3HaBaHUE 00pa3oB B
OECIUIIOTHBIX CHCTEMax» HamlpaBlIeHO Ha (OPMHpPOBAHUE y OOYUYAIOIIUXCS CIEAYIOIINX

KOMIIETEHI[HI:

Koa v HauMeHoBaHMEe KOMIIETECHIIMH

I/IHIII/IKaTOPBI JOCTHIKCHHUA KOMIICTCHIIUN

[TIK-1 CocoGeH mpoeKTHpoBaTh
KOMIIBIOTEPHOE TPOTpaMMHOE O0OecTieueHHe

NIIK-1.1 WUcnons3yeT CymecTBYOIIME
TUTIOBBIE PEILICHUS U 1Aa0JIOHBI
MPOEKTUPOBAHUS KOMITBIOTEPHOTO
MIPOTrPaMMHOTO 00eCTIeUeHUS

NIIK-1.2 [TpuMeHsieT METOIbI M CPEICTBA
MPOEKTUPOBAHUSI IPOTPAMMHOTO
obecrieueHust, CTPYKTYyp JaHHBIX, 0a3
JTAHHBIX, IPOTPAMMHBIX HHTEP(EiicoB




2. MecTo AMCHMIUIUHBI B CTPYKTYpe 00pa30BaTEIbHOM MPOrpaMMBbl

JlucuuiuinHa OTHOCHUTCS K 00s3aTenbHol yactu bioka 1, hopmupyemoii yuactHukamu

00pa3oBaTeNbHBIX OTHOIICHUH, y4eOHOTO IJIaHa MPOrpaMMBbI OaKajaBpuaTa.

W3ydenre qaHHON JUCUMITIMHBI Oa3upyeTcs Ha AUCLUILIIMHAX
Jluneitnas anreOpa;

MaremaTudecKnii aHaIns;

HuddepeHnunanbapie ypaBHEHNST U KOMITICKCHBIN aHAITN3;
Teopus BEpOATHOCTEN U MaTEMaTUYECKasl CTATUCTUKA.

OCHOBHBIE MMOJIOKEHHUS JUCHUITIINHBI JOJIKHBI OLITH UCITOJIL30BaHEI B Z[HJ'IBHCfIIHCM npu

HU3YUCHUU CIICAYIOINX JUCHUIIINH:

KoHcTpykiust U ycTpoiCTBO COBPEMEHHBIX TPAHCIIOPTHBIX CPEJICTB;
Ou3nyecKrue 0CHOBBI ONTOAIEKTPOHUKH;

DNEeKTPOHHKA COBPEMEHHOTO TPAHCIIOPTHOTO CPEJICTBA;

VYyeOHas npakTuka (MpoeKTHas);

[IpousBoicTBEHHAs MpaKTHUKa (IPOEKTHO-TEXHOJOTHYECKas!);
[IpousBoicTBEHHAs MpaKTHUKa (MIPEATUIIOMHA);

BrinmonHenue u 3anuTa BEIMYCKHOW KBATU(DUKAITMOHHOM paOOTHI.



3. CTpyKTypa U cojep:KaHue TUCIUNINHBI

OO0mast TpyI0eMKOCTh IUCIUIUINHBI COCTaBISET 4 3aueTHbIe enquHuIp! (144 gaca).

Buasbl yueOHoi#i padoThl U TpyAOeMKOCTh (110 ¢opmam 00ydeHus1)

1.0unas popma 00ydeHHS

Ne . Kosmmuecrso | CemecTphl
Bua yueOHo#i paGoThl
n/n JaCOB 5 6
1 AyIHTOPHBIE 3aHITHS 72 36 36
B Tom uucne:
1.1 | Jlexuun 36 18 18
1.2 | CemuHapckue/MpaKTUYCCKUE 3aHATHUS
1.3 | JJabopaTopHbIe 3aHATHS 36 18 18
2 CamocrosiTesibHasi pa6oTa 72 36 36
B Tom uucne:
2.1 | [loaroroBka u BHITIOJIHEHHE JTa0OPATOPHBIX pabOT 72 36 36
3 IIpomexyTouHas aTTecTanus
3a4der X
IK3aMeH X
Hroro: 144 72 72
TemaTuyecKkuii MIaH U3yYeHU sl TUCIUIJIMHBI (10 opMaM 00ydeHMs )
1. Ounas dhopma oOyueHUs
TpyroemkocTsb, yac
AyaurTopHasi padora
IIpa
Ne Pasjiebl/TeMbl Cemmnia | Jlabo | kru |Camoc-
/i MCHHILIHHDI Bceer Tex pckue/ | paTop | 4ec [TOSITENb
0 Hn MpakTH- | Hble | Kasg | Hasfd
yeckue | 3a-Hs | moj |padora
BaHATUA | -TU-S | TOTO
BKa
PacnoznaBanue o0pa3os.
Onpenenenus. Matemaruueckas
MMOCTaHOBKA 3a/1a4H.
Knaccudukanus ¢ noMomibo
pemarmmx QyHKIHH.
Knaccudukarus ¢ HoMOIIb0
11 (YHKIIMH pACCTOSIHUS. 4 4
ANTOPUTMBI KJTacTEepPHU3AIUH
(BEKTOPHOTO KBAaHTOBAHMS).
Merton (MalnHa) OMOPHBIX
BEKTOpOB. HellpoHHbIE ceTh 1
mpo0iemMa pacro3HaBaHMUsL.
MeTo1 TOTeHIIMATBHBIX
¢ynkuuit. CTaTuCTHYECKHI




MOJIXO/] B Pacrio3HaBaHUU
00pa3oB.

1.2

Kuaacenpukanus ¢ nomombro
JIMHEHHBIX (PyHKIMIA.
KomnerotrepHoe 3peHue Ha
ocHoBe OpenCV.

2.1

MMonyvyenne ungpoBbIX
u3o0pazkenuii. [[BeroBrie
npocrpancTa. Puznyeckue
OCHOBBI PErHCTPALUH
n3o0pakeHu. Bus
n3o0paxkeHun. Juckperusanus
HETIPEPBIBHBIX N300paKEHUMN.
KBanToBanue n3o0OpaxeHui.

2.2

Iosryuenne uupoBbIX
H300paKeHuid.
®dororpadupoBanue

1M (pPOBBIMU KaMepamH.
@opmarsl. XapaKTEpUCTUKH
n300pakeHU

3.1

Yayullenne KayecTBa
u300paxenus. JInneliHoe
KOHTPacTUPOBAaHHE
n3o0paxenus. [IpeoOpa3zoBanue
TUCTOTPaMM, SKBaJIH3aIusl.

3.2

Yayuiulenne KayecTBa
u3oopaxenus. [[porpammuas
peanu3arys JHHEHHOTO
KOHTPaCTHPOBAHUS
n3obpaxkenus. [IpeoOpaszoBanue
THECTOTPaMM, SKBaJTU3aITHSL.
OreHKa KayecTBa N300paKEHISI

4.1

IIpocTpancTBeHHast
¢puabTpanus. CriaxuBaronye
uabTphI (GUIBTPHI HU3KUX
4acToT). YBEIMUMBAIOIINE
pe3KoCTh GUIBTPHI ((HPUITBTPHI
BBICOKUX 4acToT). OUIbTphI HA
OCHOBe omeparopa Jlaraca.
MareMaTHUeCKUEe OCHOBBI
TEOPUU JIMHEHHBIX
COTJIAaCOBAHHBIX (DUIBTPOB.
Menuannas GUIbTpaIus.
OuIbTPBl 0OHAPYKEHUSI TPAHHUII
(omeparopsl Pobeptca, Cobena,
[TpeButT, nerexrop Kanum).

4.2

Broinesnenue kpaéB Ha
u3zodpaxenuu. Pazpaborars
IporpamMmy BBIJIENICHHSI KpaéB




Ha U300paXeHUu PUIBTPOM
Cobena u nerexropom Kaunu ¢
WCTOJIb30BaHNEM OMOIMOTEKH
OpenCV. Onenuth padboty
POrpaMMbl Ha TECTOBOM
M300paKEeHUH.

5.1

Bunapnbie uzoopaxeHus.
bunapuzanus moryrToHOBBIX H
LBETHBIX N300paXKEHU.
Mopdosorust GMHaAPHBIX
n3o0paxkeHuit. Beienenue u
MapKUpOBKa CBSI3HBIX 001acTel.
[Toacuér 00beKTOB Ha
n3o0paxxeHuu. CBoricTBa
obnacreii. Ckeneruzanus
o0racTel.

5.2

Bunapuszanus nzo0paxeHus.
3HAKOMCTBO ¢ OMOTHOTEKOM
OpenCV, c e€ cocTaBoM,
0a30BBIMH BO3MOYKHOCTSIMHU U
obwvexktamu. PazpaboTarh
nporpaMmmy OWHapHU3aIuu
MOJTyTOHOBOTO U300payKEHHUSI C
HCIO0JIb30BaHNEM OMOIHOTEKU
OpenCV. IIpeaBaputenbHo ajs
MOJTyTOHOBOTO M300paKEHUS
MOCTPOUTH TUCTOTPaMMy
APKOCTEN, Ha KOTOPOU MOKHO
WHTEPAKTUBHO 33/1aBaTh
[IOPOTOBbIE 3HAUCHUS 15
OMHapHU3aIIUH.

6.1

CermeHTauusi n300pasKeHUi.
O61mmue cBenenusd. CermeHTarnus
MTOJTyTOHOBBIX U300PaKCHH.
CnusaHue o0nacreii.
HapamuBanue o6iacrteid.
CerMeHTalis MHOIO30HAILHBIX
(IIBETHBIX) N300paKCHUH C
MOMOIIEI0 METOIOB
KJIaCTepU3aIHH (AJITOPUTMBI k-
cpennux u ISODATA).
CnocoObl onMcaHus
BBIJICJICHHBIX 00JIaCTCH.

6.2

CermenTanus n300paxeHus.
Pa3paborate mporpamMmmy
CErMEHTaIlUU N300paKeHHUSI
MeTo0M k-cpenHux ¢
HCIIOJIb30BAHHEM OUOIHMOTEKH
OpenCV. 1515 n0JIyTOHOBOTO
M300paKeHNs MPeIBAPUTEITHLHO




IIOCTPOUTH TUCTOTPaAMMY
SIPKOCTEU U OLIEHUTB 110 3TOU
TUCTOTpaMMe ONTUMAJIbHOE
3HaueHwue k.

7.1

IIpeodpa3oBanune Xada.
Kitaccnueckuii anroputm
npeobOpazoBanus Xada.

0O060061ménHOe peodpa3zoBaHue
Xada.

7.2

IIpeodpa3oBanus Xada nias
00HapYy:KeHUs JTUHUI U
Kpyros. Metos oOHapyXeHHUs
¢buryp cpeau rpaHeil U rpaHMIL.
BEPOSATHOCTHOE
npeobpazoBanue Xada. P
PacnpocTpanenne
npeobpazoBanue Xada Ha
J00YI0 T€OMETPUYECKYIO

popmy.

8.1

JleTeKTophI U IECKPUIITOPHI.
O6uue ceaenus. JleTekTopsl
yrioB (Mopagera, Xappwuca,
[[In-Tomacu, @épctHepa,
FAST). Jlerexktop u
nuckpuntop SIFT,
Heckpuntopst HOG, Konreker

(hopmBI.

8.2

Brbijesnenne Ki04eBbIX TOYEK.
Pa3paborate mporpammy,
BBITIOJTHSIOUIYIO CIIEIYIOIINE
JEMCTBHS C UCIIOJIb30BAHUEM
oubmuorexku OpenCV: —
BbIJICJICHUE Ha U300paKeHUU
KITFOYEBBIX TOYEK HA OCHOBE
aIropuTMa JIeTeKTopa Xappuca
— BbIJICJICHHE HA N300pakKeHUU
KITFOYEBBIX TOUYEK U IOCTPOCHUE
JECKPUIITOPOB STUX TOYEK Ha
ocHoBe asiroputrMa SIFT.
OueHuTs paboTy MporpaMMbl Ha
TECTOBOM H300pa’KEHHH.

9.1

IHonck 00beKTOB Ha
u3o0paxkenun Merton Buoibl-
Jlxonca (MHTerpaibHbie
n300pakeHus1, MPU3HAKU Xaapa,
IIPUMEHEHHE KacKaaa
MpU3HAKOB Xaapa, OyCTHHT.

9.2

ITouck 00bEKTOB HA
u3o0pakenun. Peanuzanms




Metoaa Buonbi-/[>x0Hca noucka
00BEKTOB Ha U300paKEHUH C
MCIOJIb30BaHNEM OHOIHOTEKU

OpenCV

PacnozHaBanue 4epe3 xenl.
Wnes anroputma 1osry4eHust
Xela N300paKeHHSL.
[IepuenTuBHbIe XemI-
anropuTMsl. Mepa cX0XKeCTH
M300paKeHHI.

10.1

CpaBHeHMe n300paskeHuii ¢
MOMOUILIO XeIINPOBAHMSA.
Peanusanus merona cpaBHEHUS
10.2 | n3o0paxeHnii HA OCHOBE 2 2
XEIIUPOBAHHUS C
HCI0JIb30BaHNEM OMOIHOTEKU

OpenCV.

CBépTroyHbIC HEHPOHHBbIE
ceTH. ApXUTEKTypa CBEPTOYHOMN
11.1 | ueliponHoii cetu. CBEPTOUHBIN 4 4
CJIOM KaK CPeCTBO FeHepauu
MIPU3HAKOB U300PaKCHHUSL.

CBepTovHbIe HElIPOHHBIE
11.2 | ceTn. OcBoeHue HppeliMBOPKOB 4 4
Keras u PyTorch

Hroro 144 36 36 72

Coaep:xkanue IUCHHILIAHBI

Tema 1. PacnosnaBanue oopa3oB. Onpezencaus. MaremaTnyeckas MOCTaHOBKA 3a/1a4H.
Knaccuduxkanus ¢ momonipto pemraronux Gyaknuii. Kinaccudukamus ¢ moMonisio GyHKIuu
paccTosHUSA. AJTOPUTMBI KJlacTepu3alu (BEKTOPHOTO KBaHTOBaHUs). MeTo 1 (MamuHa)
OTIOPHBIX BEKTOpOB. HelipoHHBIE ceTH U mpobiemMa pacro3HaBaHus. MeTo 1 MOTEeHIINaIbHbIX
¢byskuii. CTaTuCTUYECKHUI MOXO01 B paclio3HaBaHUU 00pa3oB.

Tewma 2. Iloayuenue nngpoBbix n3o0paxenuii. [[BeToBsie npocrpancTa. Gusnueckue
OCHOBBI perucTpamuu u3oopaxxenuii. Bunapl nzoopaxenuii. JJuckperusanus HelpepbIBHBIX
n3o0paxenuii. KBantoBanue n3o0paxeHHil.

Tema 3. Yaydmenue kadecTBa n3o0paskenus. JIMHETHOE KOHTPACTUPOBAHUE
nzobpaxxenus. [IpeobpazoBaHue ructorpamm, 3KBajIn3alusl.

Tema 4. IlpocTpancTBennasi puiabTpanus. Criaxusaroniue GuIbTpsl (PUIBTPHI HU3KUX
4acToT). YBETUYHUBAIOIINE PEIKOCTh PUIBTPHI ((PUIBTPHI BEICOKUX 4acTOT). DUIbTpHI HA
ocHoBe ornepaTtopa Jlamaca. MareMatuueckre OCHOBBI TEOPUU JIMHEHHBIX COTJIaCOBaHHBIX
¢bunbTpoB. Menuannas GunsTpanus. uIbTpsl 0OHapYKeHus rpanuil (oneparopsl Pobeprtca,
Cob6ena, [IpeBurr, nerexrop Kanun).



Tema 5. buHapHble n300pakenusi. bruHapu3ays NOIYTOHOBBIX U IIBETHBIX H300paXKCHUH.
Mopddonorust OuHapHBIX H300paskeH. Bbinenenne u MapkupoBKa CBSA3HBIX 00JIACTEH.
[Toacuér oObekToB Ha n300pakennu. CBoiicTBa obnacteil. Ckenerusanus o0acTei.

Tema 6. Cermentanusi n3o0paxxenuii. O0uiue ceenenus. CermMeHTanus MoJIyTOHOBBIX
n3oOpaxenuii. Ciiusiaue oomacreil. HapammBanue oonacteit. CerMmeHTanus
MHOTO30HAJIBHBIX (IIBETHBIX) M300paKEHUMN C TIOMOII[BI0 METOJIOB KJIacTepU3aIluu
(amroputmsl k-cpeqanx u ISODATA). Crioco0Ob! onrcanus BHIIECTICHHBIX 00JIACTEH.

Tema 7. Ilpeodpa3zoBanue Xada. Knaccuueckuii aroputm npeodpazoBanus Xada.
O600meénnoe mpeodpazoBanue Xada.

Tewma 8. JlerexTopsl u neckpuntopbl. O0mue ceenenus. [erexkrops! yrinoB (Mopaseta,
Xappuca, [1lu-Tomacu, ®épctuepa, FAST). [lerexkrop u auckpunrtop SIFT, Jleckpuntopsl
HOG, KontekcT Gpopmbl.

Tema 9. Ilouck 06bekTOB Ha N300pa:kennu Meton Buosnsl-J[xxonca (MuTerpansHbie
n300paxkeHus, Mpu3Haku Xaapa, IpUMEHEHNEe KacKajia MPU3HaKoB Xaapa, OyCTHHT.

Tema 10. Pacno3naBanue yepe3 xeul. Vyes anropurMa nosrydeHus xema u3o0pakeHusl.
[lepuenTruBHbBIE XEHI-ANTOPUTMBI. Mepa cX0KecTH N300pakeHHH.

Tema 11. CBépTOouHbIe HelipOHHBIE ceTH. APXUTEKTYypa CBEPTOUYHON HEHPOHHOU CeTH.
CBEPTOUHBI CIIOH KaK CPEJCTBO TEeHEPAIMU MPU3HAKOB U300pKECHHUSL.

TemaTuKka CeMUHAPCKUX/TPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHIH
1. CemuHapcKue/MPaKTUUECKUE 3aHATHUS
CeMUHapCKUE U MPAKTHYECKHUE 3aHATHS HE TIPEAYCMOTPCHBI.

2. JlabopaTopHble 3aHATHS
JlaGoparopHas padora Ne 1. Knnaccupukauusi ¢ mnoMoumbI0 JUHEHHBIX QYHKIIUI.
Komnbroreproe 3penune Ha ocHoBe OpenCV.

JlabopaTopuas pa6ora Ne 2. ITonyuenue nuudposbix nzodpaxenunii. Dotorpaduponanue
uudpoBsIMU KaMepamu. PopMaThl. XapaKTEPUCTHUKU U300paskeHUIA.

JlabopaTopHas padora Ne 3. YayumeHnue kadecTBa u3oopaxkenus. [Iporpammuas
peanu3anus TMHEIHOTO KOHTpacTUpOBaHus n3oopaxenus. [IpeoOpasoBaHue rucTorpamm,
skBanu3anus. OleHKa KadecTBa U300pakeHusl.

JlaGopatopHas padora Ne 4. Beigesnienne kpaés Ha u3o0pakenun. Pazpadorarsb
porpammy BblIeJIeHHs KpaéB Ha uzo0Opaxxennu ¢pubtpom Cobena u aerekropom Konuu ¢
ucnoib3oBanueM oubanorexku OpenCV. OneHuTs paboTy MPOorpaMMbl Ha TECTOBOM
N300paKeHUH.



JlaGopaTopuas padora Ne 5. Bunapuzauusi uzodpakeHusi. 3HaKOMCTBO C OMOIHOTEKON
OpenCV, ¢ e€ coctaBoM, 6a30BBIMH BO3MOXHOCTSIMH U 0ObekTamMu. Pa3paboTats mporpamMmy
OWMHapU3alKKU TOJYTOHOBOTO M300paXkeHusI C ucnojb3oBanueM oudmuorexku OpenCV.
[IpenBapuTensHO Ik HOTYTOHOBOTO U300paKEHUSI IOCTPOUTH THCTOTPaMMY SIPKOCTEH, Ha
KOTOPOH MOXHO MHTEPAKTUBHO 33J1aBaTh MOPOTOBIC 3HAUCHHS Il OMHAPU3ALINH.

JlabopaTopHas pa6ora Ne 6. Cermenranus uzodpaxenusi. Pazpadorars nporpamMmy
CerMEHTALMU U300pakeHUsI MeToI0M k-cpeHux ¢ ucnosib3oBanueM oudimoreku OpenCV.
J171s1 TIOJTYTOHOBOTO M300paXEHHS IPEBAPUTEIIFHO IOCTPOUTH THCTOTPAMMY SIPKOCTEH 1
OILICHUTH I10 JTOM TUCTOIpaMMCE OINITUMAJIBHOC 3HAYCHUC k.

JladopaTopHnas pa6ora Ne 7. IIpeoopa3oBanus Xada 1 oOHapyKeHUs1 JJTUHUN U
Kpyros. Meron oOHapyxeHUsI pUTYp Cpeu TpaHeil ¥ IPaHHUll. BEPOSITHOCTHOE
npeobpazoBanue Xada. Pacipoctpanenue npeobpazoBanre Xada Ha JTH00YIO
reoOMETpUUIECcKyto Gpopmy.

JlabopaTopHasi pa6ora Ne 8. BoinesieHue kjiroueBbIX ToUeK. PazpaboTats nporpamMmy,
BBITIOJTHSIONTYIO CJICIYIONIUE ACHCTBUSA ¢ UCTIOIb30BaHueM Onbmroreku OpenCV: —
BbIJIEJICHUE Ha N300paKEHUH KJIIOUEBBIX TOUEK Ha OCHOBE aJITOPUTMa JIETEKTOpa Xappuca —
BbIJIEJICHUE HAa N300paKEHUH KIIIOUEBBIX TOUEK U MOCTPOCHUE AECKPUIITOPOB ITUX TOUYEK Ha
ocHoBe asroput™a SIFT. Ouennts paboTy mporpaMmMbl Ha TECTOBOM HM300paKEHHH.

JlaGoparopHasi padora Ne 9. [louck 00beKTOB HAa N300paxkeHun. Peanuzaius meroa
Buonbi-JI>)xoHca moucka 00beKTOB Ha H300paKeHUU C UCIIOJIb30BaHUEM OUOINOTEKU
OpenCV.

JladopaTopHas padora Ne 10. CpaBHeHHne n300paxeHHil ¢ MOMOIIbIO XeIINPOBAHMS .
Peanuzanus meTona cpaBHEHUs N300paXKEHUI HA OCHOBE XEIIMPOBAHUS C UCIIOJIb30BAHUEM
o6ubnuoreku OpenCV.

JlabopaTopuasi paGora Ne 11. CBepTrouHble HeiipoHHbIe ceTH. OcBoeHue GpeliMBOPKOB
Keras u PyTorch

3. Temaruka KypcOBBIX MPOEKTOB (KypCOBBIX paboT)
KypcoBblie mpoeKThl He TPEeTyCMOTPEHBI.



Y4eOHO-MeTOANYECKOEe M HH(POPMALIMOHHOE O0ecneYyeHue

OcHoOBHasi JIUTEpaTypa

1.

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

CensHkuH B. B. KomnbtoTepHoe 3peHue. AHanm3 u obpaboTka u3obparkeHuin : yyebHoe
nocobue gns s8y3os / B. B. CenaHkuH. — 2e u3g,., ctep. — CaHkrt-MeTepbypr : MlaHb, 2021. —
152 c.

NCKYCCTBEHHbIN MHTENNEKT M KOMMblOTEPHOE 3peHune. PeanbHble npoekTbl Ha Python, Keras u
TensorFlow. — CM6.: Mutep, 2023. — 624 c.: un. — (Cepua «bectcennepol O'Reilly»).
nybokoe obyyeHue: nerkas paspaboTka npoektos Ha Python. — CN6.: Nutep, 2021. — 272
c.: un. — (Cepua «becrcennepsi O'Reilly»).

Jlono/iHUTEIbHAS JINTepaTypa

1.

www.basegroup.ru — TexHonornu aHanmsa gaHHbix / Deductor Studio Academic n Loginom —
aHanuTMYeckue nnatdopmol.

http://window.edu.ru/window/catalog: EanHoe oKHO pgocTyna K o06pa3oBaTeNbHbiM
pecypcam.

https://www.tensorflow.org/tutorials?hl=ru — obyuyatowmne matepuanbl Mo 0bBYyYEHUID C
nomolupto tenserflow

https://docs.opencv.org/4.x/d9/df8/tutorial root.html - obyyaoume matepuansl Mo
ncnonbsosaHuto OpenCV

https://www.geeksforgeeks.org/machine-learning/ - noptan ¢ obyyarowmmm matepmnanamm
Mo MAWMHHOMY OBYYEHMIO U PA3/IMYHBIM aITOPUTMAM

https://neurohive.io/ru/ - noptan ¢ o6yYyalOWMMM M HOBOCTHbIMW MaTepuanamu Mo
COBPEMEHHbIM TEXHONOTUAM HelpoceTel

JIMIIEH3HOHHOE U CBOOOIHO pacnpocrpansieMoe nporpammMHoOe odecmeveHue

1.

Noakowd

Microsoft Windows;

Microsoft Office;

PyCharm;

Visual Studio;

Tensorflow;

OpenCV;

Google Cloud Machine Learning Engine.

JJIeKTPOHHBbIE 00pa3oBaTeIbHbIE PeCypPChl
B Hacrosiiee Bpems uueT pa3paboTka IEKTPOHHOTO 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. MartepuajbHO-TeXHUYeCKOe o0ecrieueHne

KoMImproTepHbIe KJIacChl €O CIIEAYIOIIEH OCHAIIEHHOCTBIO: CTOJIbI, CTY/IbsI, Ay JUTOPHAS
JOCKa, UCIIOJIb30BaHUE IEPEHOCHOTO MYJIbTHMEANITHOTO KOMIUIEKCa (IEPEHOCHO MPOEKTOP,
nepcoHalbHbI HOYTOYK). IlepcoHanbHbIE KOMIIBIOTEPBI, MOHUTOPHI, MBILIKH, KIaBHATYPHI.
PaGouyee mecTo mpernogaBaTesst: CTO, CTYII.

JInenznonHoe nmporpammuoe obecneuenue: Microsoft Windows 11, Microsoft Office
(mo mporpamme 6ecruiaToro noctyna Microsoft Imagine).

5. Mertoauyeckne pekoMeHAAIUN

MeTozmqecmle PEKOMEHIAIMU VIS NpEnoaaBaTe’isd mo Opranu3anuu Oﬁy‘leHI/Iﬂ

Metoauka TmpernogaBaHusi AUCHUILTHHBI «KOMITBIOTEpHOE 3peHue W pacro3HaBaHUE
00pa3oB B OCCIWIOTHBIX CHUCTEMax» IIPEAyCMAaTPUBACT HWCIOJIb30BAHNUE TPYNIOBBIX U
WHIUBUAYAIBHBIX KOHCYJIBTAIMHA OOYJArOIIUXCS, ayJUTOPHBIX 3aHIATHH B COYCTAHWH C
BHEAYJUTOPHON pabOTOH ¢ 1eNbio0 (GOPMUPOBAHUS U Pa3BUTHUS MPO(HECCHOHATHHBIX HABBIKOB
00yJaronuxcs.

JIaGopaTopHble paboTHl 1Mo AuctuIuHe «KOoMITbIOTepHOE 3peHre W paclio3HaBaHHE
o0pa3oB B OECHWJIOTHBIX CHCTEMax» OCYIIECTBIAIOTCS B (OpME CaMOCTOSATEIbHON
MpOpabOTKH TEOPETUYECKOTO MaTepuasia OO0y4arolIMMUCS; BBINOJHEHUS MPAKTHUYECKOTO
3aJIaHMsI; 3AIUTHl  TPENOJaBaTeN0 JIA0OpaTOPHOW paboThl (3HAHUE TEOPETHUECKOTO
Marepuasa M BBITMOJHEHUE IPAKTHICCKOTO 3a/IaHUs 110 TeMe JJabopaTOpHOU paboThI).

MeToauuecKne yKa3aHust 151 00y4alOIUXCS 10 OCBOCHHIO THCIHILTHHbI

W3yueHre qUCIUTUTMHBI OCYIIECTBIISIETCSI B COOTBETCTBHH C YICOHBIM TUIAHOM.

Ha 3aHATHSX OCYIIECTBIISCTCS 3aKpEIUICHHUE MTOYUYECHHBIX, B TOM YHCJIC H B IIPOIIECCEe
CaMOCTOSTENIbHOW paboThl, 3HaHui. Ocoboe BHUMaHUE OOpaIiaeTcss Ha YMEHHUE MPUMEHSITh
MOJIydCHHBIC 3HAHUS Ha TMPaKTHKEe, B TOM UYHUCIIE TpU PEIICHUHM pEaJbHBIX 3ajad,
OTJIMYAIOIINXCS OT MTPOPaOOTAHHBIX.

B mporiecce camoctosiTebHON pabOThI CTYACHTHI 3aKPEIUISIOT M YIIIYOJSIFOT 3HAHUS,
MOJIyYCHHBIC BO BPEMSI ayTUTOPHBIX 3aHSATHIA, CAMOCTOSTEIILHO 3HAKOMSTCSI C TECOPETUICCKUM
MaTepUAJIOM, BBITIOJHSIOT JIAOOpPaTOpHBIE PAaOOTBI, TOTOBATCS K TEKYIIEMY KOHTpOJIIO H
MIPOMEKYTOYHOM aTTECTAIHH.

Texkymuii KOHTpPOJIb OCYIIECTBIIICTCS HAa AYJAUTOPHBIX 3aHATHSAX B BHUJC 3alUTHI
nabopaTopHbIX PadoT. KpuTepusmMu olleHKH pe3yiibTaToB SIBISIOTCS:

- YPOBEHb OCBOCHHS TEOPETUYCCKOTO MATEPUAIa;
- YpOBEHb BIAJCHUS MPAKTUYECKHUMH HaBBIKAMH (B BHJIE BOIMPOCOB IO MPOIECCY

BBITIOJTHEHUS JIaOOPaTOPHBIX padoT);

- yMeHHS OOy4aromierocsi HCHOJb30BaTh TEOPETUYECKHE 3HAHUS TPU BHITOTHEHHUH

MPaKTUYECKUX 3a7a4 (B BUJE TOTIOTHUTENbHBIX 3aaHU);

- chopMUpPOBAHHOCTH KOMIETECHIINNA;
- odopmIeHne MaTepralia B COOTBETCTBUH C TPEOOBAaHUSIMU.
[TpoMexyTOYHBIN KOHTPOIIb OCYIIECTBIISIETCS Ha 3aueTe B opMe coOeceoBaHusI.



6. DoHJA OLIEHOYHBIX CPEACTB

MeTtoabI KOHTPOJISAA M OLlEHHMBAHNS Pe3yJIbTATOB 00y4YeHUs!

B mpomecce oOydeHHs HCHONB3YIOTCS — CICAYIOUIME  OLEHOYHBIE  (hOPMBI
CaMOCTOSITEJIBHOM  pabOThl CTYAECHTOB, OIICHOYHBIE CpPEACTBA TEKYLIETO KOHTPOJIS
YCIIEBAEMOCTHU U IPOMEKYTOUHBIX aTTECTAlLIil: JJabopaTopHbIe padoThl, 3a4€T, IK3aAMeEH.

Ixana u KPUTEPUH ONCHUBAHUA PE3YyJIbTATOB Oﬁy‘leHI/lﬂ
K npomexxyTouHO! arTecTanyy JOMYCKAIOTCS TOJBKO CTYAEHTHI, BBIIIOJHUBIINE BCE
BUJIBI y4eOHOW paboOThl, NpPEeIyCMOTPEHHblE pabodell MNporpaMMol MO AUCHUILINHE
«KomnproTepHOE 3peHre U pacno3HaBaHue 00pa30B B OECIIMIOTHBIX CUCTEMAX).
- 7.1 Kpurepuu OLIECHKH OTBETA HA SK3aMEHE

(popmupoBanue kommeTennnii — [MK-1)

OneHka «OTIMYHOY BBICTABIISETCS 00yUaroLeMycsl, €ClIu: OH 0OHapYKMBAET BBICOKUIA,
MPOJIBUHYTHIM ypOBeHb C(HOPMUPOBAHHOCTH KOMIETEHILIUH, €CIM OH INIyOOKO M IMPOYHO
YCBOWJI MPOrpaMMHBIM MaTepuan Kypca, HCUEpIIbIBAIOIIE, IOCIEI0BATENbHO, YETKO H
JIOTUYECKH CTPOMHO €ro M3jaraeT, yMeeT TECHO YBSI3bIBaTh TEOPHUIO C MPAKTHKOM, CBOOOIHO
CIpaBIse€TCS C 3ajJjayaMd W BOIpPOCaMH, MPUYEM HE 3aTpyJHSETCS C OTBETaMU IIpH
BUJIOU3MEHEHUH 3aJaHuii, NPaBWJIBHO OOOCHOBBIBAET TMPUHATHIE PpEUICHUS, BIAJIEET
Pa3HOCTOPOHHHUMH HaBBIKAMH M MIPUEMAMH BBITIOJIHEHUS! IPAKTHUECKUX 3a/1a4.

OneHka «XOpoIIO» BBICTaBISETCS oOOy4aromemycs, €cliu: OH OOHapy>KUBaeT
MOBBILIEHHBIA YPOBEHb C(OPMUPOBAHHOCTH KOMIETEHIIMM, TBEpJAO 3HAET MaTepHall Kypca,
IPaMOTHO U MO CYILECTBY M3JIaraeT ero, He JOIMycKasl CyLIECTBEHHBIX HETOUHOCTEH B OTBETE
Ha BOIPOC, NMPABUJIbHO MIPUMEHSIET TEOPETHUUECKUE MOJI0KEHHS IPU PELICHUH MPAKTUYECKUX
BOIIPOCOB U 3a/1a4, BJIaZieeT HEOOXOMMBIMH HaBbIKAaMH U PUEMAMU UX BBITIOJTHEHHUSI.

OneHka «yI0BIETBOPUTENIHLHOY BBICTABISIETCA 00yYaroIeMycsl, €CIi: OH 0OHapy>KHUBaeT
MIOPOTOBBIM ypOBEHb CHOPMUPOBAHHOCTU KOMIETCHUUN, UMEET 3HAHUS TOJIBKO OCHOBHOTO
MaTtepuaina, HO He YCBOWII ero JeTajieil, JOMmyckaeT HETOYHOCTH, HEIOCTATOYHO MPaBUIIbHbBIE
(bopMyITUPOBKH, HAPYLIEHUS JOTHYECKON MOCTIEI0BATEIBHOCTH B U3JI0KEHUHU POrPaMMHOIO
MaTepuasna, UCTIBITHIBAET 3aTPYAHECHUS MIPHU BBIMOJIHEHNU IPAKTUYECKUX 3a/1a4;

OneHka «HEYAOBIETBOPUTEIBHO»  BBICTaBIseTCA  OOydarolemMycs, €clu: OH
oOHapy)XKMBaeT HEJAOCTAaTOYHOE OCBOCHHS MOPOTOBOTO YpPOBHS  C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMIl, HE 3HAaeT 3HAYUTEIbHOW YacTH NPOrpaMMHOTO MaTepuasna, AO0MyCcKaeT
CYIIECTBEHHbIE OIIMOKU, HEYBEPEHHO, C OOJIBIITMMH 3aTPYAHECHUSMHU pElIaeT MPaKTUYECKHE
3aJlauM UM HE CIIPABIISIETCS ¢ HUMH CaMOCTOSTEIBHO.

OrneHka He BBICTABISIECTCSA O0y4aroleMycs, €CJIM OH He SIBUJICS Ha DK3aMEH, OTKa3alics
OT €ro Cauu, He 3HAaeT MPOrpaMMHBIN MaTepHal, He MOKET PEeIIUTh IPAKTHUECKUE 3aJauH.

7.2KpuTepun OIEHKH OTBETA Ha 3a4éTe

(popmupoBanue kommeTenimii — ITK-1)

«3a4TeHo»:

BeImosHeHbl Bce BUABI YU4e€OHOW pabOThI, MPEAYCMOTPEHHBIE YYEOHBIM ILIAHOM.
OOyuaromuiicss TEMOHCTPUPYET MPOYHbIE TECOPETUUECKUE 3HAHUS, MPAKTHUYCCKUE HABBIKH,
BJIQJICCT TEPMHHAMH, JelaeT apryMEHTHPOBAHHBIC BBIBOJIBI M OOOOIICHHS, MPHBOIUT
MIPUMEPBI, OTIEPUPYET MPUOOPETCHHBIMU 3HAHUSMH, YMCHHUSIMHU, HaBbIKAMH, IPUMEHSIET UX B
CUTYallUsX TOBBIIICHHOW CJIOXHOCTH. IIpu 3TOM MOTYT OBITH JOMYIIEHBI HE3HAUUTEIHHBIC
OLITMOKH, HETOYHOCTH, 3aTPyTHCHUS NMPU AHATUTUYCCKUX OIEpaIusaX, NepeHOCe 3HAHUH U



yYMEHUH Ha HOBBIE, HECTAHIAPTHBIE CUTYAIMH, KOTOPBIE 00YJaIOIMIMKACS MOYKET UCIIPABUTH IPU
KOPPEKLMH [TPENOJaBaTeNIEM.

«He 3auteHo»:

He BeimosiHen oauH nim 6ojiee BUJOB y4eOHOM pabOTHI, IPEAYCMOTPEHHBIX YUeOHBIM
wiaHoM. OOywaromuiics IEMOHCTpUPYET HE3HaHHE TEOPETUYECKUX OCHOB IIPEIMETa,
OTCYTCTBHE IPAKTUYECKUX HABBIKOB, HE yMEET JejaTb apryMEHTHPOBAHHbBIE BBIBOJABI U
MPUBOJUTh TNPUMEpPHI, HE BJIAJAECET TEPMUHAMH, MPOSABISET OTCYTCTBUE JIOTMUYHOCTH U
MIOCJIEJOBATEIbHOCTH U3JI0KEHUS, JIENIaeT OLINOKU, KOTOPhIE HE MOXKET UCIIPABUTh JaXKe IPU
KOPPEKLMH I[pernojaBaTesieM, OTKa3blBA€TCS OTBEYaTh Ha JONOJHUTEIbHBIE BOIPOCHI,
JOTYCKAaeT 3HAYUTEJbHbIE OIIMOKM, MWCIBITHIBAET 3HAYUTENbHBIE 3aTPyJHEHUS MpU
OTEpUPOBAHNH 3HAHUSAMU U YMEHUSIMH IPU UX MIEPEHOCE HA HOBBIE CUTYAIUH.

- 7.3 Kpurepuu orieHKH paboThl 00y4aroerocs: Ha J1a0OpaTOPHBIX 3aHIATHSIX:
(popmupoBanue kommerennuii — [MK-1)

«5» (OTNMYHO): BBITIOJIHEHBI BCE TIPAKTHYSCKUE 3aJaHUs, IPEIyCMOTPECHHBIC
1ab0paTOPHBIMU pabOTaMH, OO YJAIOIIHIICS YETKO 1 0€3 OmMOOK OTBETHII Ha BCE KOHTPOJIbHBIE
BOIPOCHI, TPOSBHJI TBOPYECKHHA TIOJIXOJ TIPH BBIMOJHCHWW 3aJJaHUH, CMOT BBITIOJHUTH
JOTIOTHUTEIHHBIC 33 JaHHUS.

«4» (Xopomio): BBIIOJIHEHBI BCE TPAKTHYSCKHE 3aJaHMs, IPEIyCMOTPCHHBIC
ma0opaTOpHBIMA ~ paboTaMu, OOYJalOUIUHCA ¢  KOPPEKTUPYIOIIMMH  3aMEYaHHSIMHU
MPEeTo1aBaTelisi OTBETHII Ha BCE KOHTPOJIBHBIE BOMPOCHI, TPOSIBHI TBOPYECKUH TOIXOM MPU
BBITIOJTHEHUH 3aJIJaHH, CMOT YaCTUYHO BBITIOJHHUTH JIOTIOJHUTEIIBHBIC 3aJaHNsI.

«3»  (YIOBJIECTBOPUTENHHO):  BBHIMOJIHEHBI ~ BCE  MPAKTHYECKUE  3aJaHus,
MPEIyCMOTPEHHBIC  JIA0OPATOPHBIMU ~ padOTaMH, C 3aMCUaHHSIMH  IIPETO/IaBaTelIs;
00y4Jaromuiicsi OTBETHJI Ha BCE KOHTPOJIbHBIC BOIPOCHI C 3aMEYaHUSMH, JIOTIOJHUTEIHHBIC
3aJJaHHS BBITIOJIHEHBI C 3aMCYAHHUSIMHU.

«2» (HEYIOBJIETBOPUTEIIFHO): OOYYAIONIUICS HE BBIMOJHWI WM  BBITIOJIHUI
HENPaBWIBHO TIPAKTUYECKUE 3aJ[aHus, MPEIyCMOTPCHHBIC JIAOOPAaTOPHBIMH pabOTaMH,
oOyJaromuiicsi OTBETHJI Ha KOHTPOJBbHBIC BOIMPOCHl C OMMMOKAMH WJIM HE OTBETHJI Ha
KOHTPOJIbHBIE BOIIPOCHI, JONOJTHUTEIBHBIC 3aaHNUs BHITIOJTHEHBI HEBEPHO MJIM HE BBITIOJTHCHBI.

OueHoyHble cpeacTBa

- Texkymuii KOHTPOJIb

Texymuii KOHTPOJb OCYIIECTBIISIETCS HAa AyAUTOPHBIX 3aHATUSAX B BHUJAE 3aILUTHI
nabopaTopHbIX paboT. JlabGopatopHast paboTa — CpeiCTBO KOHTpPOJIS YCBOGHMS y4eOHOTro
MaTepHalia TeMbl, pa3/iesia UK pa3aesioB AUCIUILIMHBI, OPraHM30BaHHOE KaK ydeOHOe 3aHATHe
B BUJE JAEMOHCTPALMU IOJYYEHHBIX HABBIKOB IIPU PELICHUH IOCTaBJICHHBIX MPAKTHYECKUX
3az1ad.

ITpumMepsl BONIPOCOB K 3aIIMUTE J1a00PaTOPHBIX pabOT (OLEHMBAEMble KOMIIETEHIIUH —
[1K-1).

IIpakTnueckoe 3ansaTne Ne 1. Kinaccupukanus ¢ noMombo JJHHEHHBIX (GyHKIUA.



1.
2.
3.

Bomnpocs! k 3amuTe 1adopaTopHoii padoT:
bubnmnorexka OpenCV
JIuHeliHbIe KITaCCU(PUKATOPHI

IpakTuyeckoe 3ansaTue Ne 2. [losyuyenue uudpoBbix H300pakeHuii.

Bormpocsl k 3amure 1a00paTOpHOM pabOThI:

1.
2.
3.

®ortorpadupoBanue HUPPOBEIMU KaMepaMU.
®dopmaTsl IpeICTaBICHNS N300paXKeHHI.
XapakTepuCTUKU N300paxeHHIl.

IIpakTnyeckoe 3anaTue Ne 3. Yayumenue kauecTBa H300pakeHusl.

Bompocsl k 3amure 1abopaTopHOil paboThI:

1.

2.
3.
4.

[IporpamMmHuast peanuzanus JMHEMHOTO KOHTPACTUPOBAHUS N300paKEHHUS.
[IpeoOpazoBaHue rUCTOrpaMm,

OKBanu3anus.

Onenka kayecTBa U300paKEeHUSI.

IIpakTuyeckoe 3ansaTne Ne 4. BoijejieHue Kpaés Ha U300pasKeHUN.

Bompocsr k 3amnuTe 1abopatopHoii pabOTHI:

1.
2.
3.

[IporpammHas peanuzanus BelIeIeHUsS KpaéB Ha n3o0paxkeHun ¢puiabTpoM Cobenma
[Iporpammuas peanu3anus BbIICICHUS KpaéB Ha N300pakeHNH JeTekTopoM KoHHM
OrneHka pabOTHI MPOrPaMMbl Ha TECTOBOM U300paKCHHH.

IIpakTuyeckoe 3ansaTre Ne 5. bunapuzauus uzoopaxxeHus.

Bormpocsl k 3amure 1a00opaTopHO pabOThI:

1.

[Iporpammuas peanu3anus OMHAPU3ALNU TOJIYTOHOBOTO U300PaXKEHUS C
ucnosb3oBanueM 6ubanoreku OpenCV.

[TocTpoeHue rucTorpaMMBI IPKOCTEH IS TOJTYTOHOBOTO U300paXKEHHS
[Iporpammuas peanu3anus UHTEPAKTHBHOTO H3MEHEHUS TIOPOTOBBIX 3HAYCHUN IS
OMHapHU3aIIUH.

IIpakTnueckoe 3ansaTne Ne 6. CermeHTanust H300paKeHus.

Bomnpocs! k 3amuTe 1adopaTopHoii paboThI:

1.

Pa3paboTtats mporpaMmy cerMeHTaluu W300paKeHHsI METOJ0M K-CpeaHHX C
ucnosb3oBanueM oubanoreku OpenCV.

J1J1s TOJTyTOHOBOTO M300paKEHUS IPEIBAPUTEIHHO MOCTPOUTH TUCTOTPAMMY
SIPKOCTEH M OI[EHHUTH IO ITOM TUCTOrpaMMe ONTUMaIbHOE 3HaueHue k.



IIpakTnueckoe 3ansaTue Ne 7. IlpeodpazoBanus Xaga 1is o0HapysKeHHs JTUHUH U
KpPYIoB.

Bormpocsl k 3amure 1a00paTOpHOM pabOTHI:

1. Meroxa oOHapyxeHUs PUTYp Cpeau TpaHEi U IPAHHII.
2. BepostHocTHOE mpeoOpa3zoBanue Xada.
3. Pacmpoctpanenue npeobOpazoanue Xada Ha JIF00yr0 reoMeTpudecKyro Gopmy.

IIpakTuyeckoe 3ansitue Ne 8. BoiiesieHne KiI04eBbIX TOUEK.
Bompocsl k 3amure 1a00paTOpHOM pabOTHI:

1. TIporpammHas peayi3aiivs BbIJICICHUS HA N300paKEHUU KIIFOUEBBIX TOUEK HA OCHOBE
alropuTMa JIeTekTopa Xappuca

2. Tlporpammuas peanu3ariys BbIJCICHUS HAa H300PKEHNUN KITFOYEBBIX TOUCK

3. TlocTpoeHue AeCKpUTITOPOB 3TUX TOUEK HA OCHOBe anroputma SIFT.

4. Ouenka paOOThI MPOTPaMMBI HAa TECTOBOM H300paKEHHH.

IIpakTHyeckoe 3anaTHEe Ne 9. Ilouck 00beKTOB HA H300paKEHHNH.
Bompocsr k 3amnuTe 1abopatopHoii pabOTHI:

1. Peamuzanums metona Buomsi-/[»xoHca morcka 00BEKTOB Ha U300PaKEHUH C
ucnoab3oBanueM oudmmorexku OpenCV.
2. OrmeHka paboThI TPOTpaMMBbl Ha TECTOBOM H300payKEHUH.

IpakTuyeckoe 3ansaTre Ne 10. CpaBHeHHe U300pakKeHNH ¢ OMOIILIO XeIIUPOBAHMS .
Bormpocsl k 3amure 1a0opaTopHO pabOThI:

1. Peanm3zanus MeTosia CpaBHEHHS N300paKEHHI HA OCHOBE XEIIUPOBAHUS C
ucrnojb3oBanueM oudamoreku OpenCV.
2. OrueHka pabOThI MPOTrPaMMBbI Ha TECTOBOM M300payKECHHH.

IpakTuyeckoe 3anaTHe Ne 11. CBeprouHbIe HEPOHHbIE CETH.
Bormpocsl k 3amure 1a00paTopHOii pabOTHI:

1. BosmoxHocTtu dpeiimBopka Keras
2. Bosmoxxnoctu ¢peitmBopka PyTorch

- IIpomexkyTo4yHas aTTecranus
IIpomexxyrounass arrectanus oOywarommuxcs B ¢GopMme 3aueta M IK3aMeHa
OCYILIECTBISICTCS IO  pe3yJabTaTaM BBINOJHEHUS BCEX BHJIOB Y4eOHOH  paboTHI,
NPEIYCMOTPEHHBIX Y4eOHBIM IUIAHOM IO JIAHHOM IUCHMILUIMHE, HPU 3TOM YUUTBIBAIOTCS
pe3yabTaThl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH B TEUEHHE CEMECTpa. DK3aMEH IPOBOJUTCS B



¢bopme cobeceoBaHus 1O 33JaHHBIM BoTpocaM. [1o uToram npoMexyTo4HoOi aTTecTaluu 1o
JUCIUILIMHE BBICTABJISIETCS OIICHKA.

[Ipumepbl  TECTOBBIX  3aJaHMM  MPOMEKYTOUHOIO  KOHTPOJS  (OLECHUBaeMble

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

22.
23.

24,
25.
26.
27.
28.
29.
30.

Cxema popmupoBanus uppoBoro nzoodpaxkenus. [InkcenpHOE IpeCcTaBICHNE
M300paKeHU.

MHorokaHanbHble H300pa’KeHUs, IIBETOBBIE IPOCTPAHCTBA.

[TonsTHE MONMKCENBbHOTO IpeoOpa3zoBaHus. I ncTorpaMma n300paxeHus..
DKBaNU3aIys THCTOrpaMMbl H300pakeHNUS.

[TonsiTue okpectHOCTH NUKCeNs. [IoHATHSI KOHTYpa U CBSI3HOW KOMIIOHEHTHI B
MIPUMEHEHHUH K U300paKEHUSM.

Mopdosioruueckue onepanuu ¢ U300paKEHUSIMU.

[Tonsatue pubTpaniuy B MpOCTPaHCTBEHHOM 00J1aCTH, U (PUIBTPA C OTPaHUYEHHBIM
HOCHTEJIEM.

JluneitHast puapTpanus, eAMHUYHBINA QUIBTP, CTIAKUBAIOIIUN QUIBTP, TPOU3BOIHAS.
Menuannas puiabTpanus.

OunbTpsl Ha ocHOBe GyHkuuu ["aycca u Jlanaca.

JuckpetHoe u 6picTpoe npeodpazoBanus Dypee.

YacToTHBIC METO/IBI YAYUIIEHUS U300paKEeHUH.

3amaya BOCCTAHOBJICHUS N300paKCHHIA.

Onenka (GyHKIMH pacCEeUBaHUS TOUKH.

Ounetp Bunepa.

Brinenenre KOHTYpPOB ¢ MOMONIBIO aroput™Ma Kanum.

Anroput™ Xada.

[TonsaTre, MeTOABI BEIYMCIICHHS U IPUMEHEHUE ONITUYECKOTO MTOTOKA.

[Touck u pacnozHaBaHHE 0OBEKTOB C IOMOIIIBIO IETEKTOPOB KIIOUYEBBIX TOUCK.
[Tonarue tekcTypbl. CTPYKTYPHBIN U CTATUCTUYECKUN MOIXObI K OTIUCAHUIO
TEKCTYPBI.

[IpuMepsl TEKCTYPHBIX XapaKTEPHUCTHK.

Crepeo3peHue: 3MUIONISIpHAs: TEOMETPUS U AJITOPUTMBI IOCTPOEHUS KapThl
CMEIIEHNH.

[IpumeHeHre MeTOI0B pacro3HaBaHusi 00pa3oB, anroput™ SVM.

Oo61ee onucanue U NpuHIUNBL padoThl OubnuoTexku OpenCV.

I'myOokue HellpOHHBIE CETH B KOMIIBIOTEPHOM 3PEHUHU.

CBepTOUYHBIE HEUPOHHBIE CETH.

Knaccudukarus nzo06paxeHuii ¢ MOMOIIbIO CBEPTOYHBIX HEHPOHHBIX CETEH.
CermeHTanus U300pa)KEHUH C MOMOIIBI0 CBEPTOYHBIX HEHPOHHBIX CETEH.
bubnmnorexku Keras u TensorFlow.
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