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1. Heaun, 3aga4u U IUIAaHUPYeMbIe Pe3yJbTAThl 00y4eHHS 110

AUCHUIIIINHE

Heﬂb OCBOCHUs JUCHUIIIINHBI ((KOMHLIOTepHOG 3pCHUC U pPACIIO3HABAHHEC 06pa30B B

OECIMJIOTHBIX CHUCTEMAX)

3aKIII0O49acTCA B O3HAKOMJICHHEC CTYICHTOB C OCHOBaMU H

COBPEMEHHBIMHA METOJaMH KOMIIBIOTEPHOTO 3pEHUs] M 00pabOTKH M300paskeHHsI, BKIIIOYAs
W3BJICYCHHE CEMAHTHUECKOIN U MeTprUecKoi nH(opManuu u3 u300pakeHuil. - GopMupoBaHue
y CTYICHTOB NPAKTUYECKUX HABBIKOB PAa0OTHI C M300paKEHUSMH U PEIICHUS MPHUKIATHBIX

3aJa4u aHaJIM3a U300pakeHU i

K ocHOBHEIM 3aJavdaM OCBOCHUA JUCHUILIMHBI CIIEAYET OTHECTU:

e @opMupOBaHHE Y CTYACHTOB 3HAHMA MaTEeMaTHYECKUX OCHOB U aJTOPUTMOB
pacro3HaBaHMs 00Pa30B U KOMIIBIOTEPHOTO 3PEHMUSL.

e ®dopMHpOBaHHE y CTYJCHTOB MPAKTUYCCKUX HABBIKOB PAOOTHI ¢ M300pPAKCHHUSIMH U
pellIeHrs MPUKIAIHBIX 3a7a4 aHAIN3a U300paKEeHUH.

O6yuenne mo muctuiuinHe «KoMmMmbploTepHOE 3peHHe W pacro3HaBaHUE OOpa3oB B
OCCIUIIOTHBIX CHCTEMax» HaIpaBJICHO Ha (OPMUPOBAHHE Yy OOYYAOIIUXCS CIIECTYIONINX

KOMIIETEHIINU:

Koa m HanmeHoBanue KOMIIeTEHIMIA

I/IHIII/IKaTOI)bI JOCTHKEHU S KOMIIETCHIIUN

[TK-1 CriocobeH npoeKTHpOBaTh
KOMITBIOTEPHOE IIPOTrPaMMHOE 00ecrieueHre

UIIK-1.1 Ucnons3yeT cyliecTByOINE
TUIIOBBIE PELICHUS U AOJOHBI
IPOEKTUPOBAHUS KOMITBIOTEPHOTO
IPOTrpaMMHOr0 obecrieueHust

NIIK-1.2 IlpuMeHsieT METOIbI U CpeACTBA
HPOEKTHUPOBAHUS IPOTPAMMHOTO
oOecrnieueHusl, CTpyKTyp AaHHBIX, 0a3
JAHHBIX, IPOrPaMMHBIX HHTEpdEiicoB




2. MecTo ANCUMITTUHBI B CTPYKTYype 00pa30oBaTeIbHOM MPOrpaMMbl

JlucuuiuinHa OTHOCUTCS K 00s13aTenbHoM yacT biioka 1, hopmupyemoit yuacTHUKaMu

00pa3oBaTeNbHBIX OTHOIICHUH, y4eOHOTO IJIaHa TIPOTPaMMBI OaKaiaBpHara.

N3yuenue naHHON JUCIUTUTMHBI 0a3UPyeTCs HA JUCIUIUIMHAX
Jluneitnas anreoOpa;

MaremaTHYeCKUM aHaIIu3;

Juddepennnanbabie ypaBHEHUS U KOMIUIEKCHBIN aHANN3;
Teopust BEposTHOCTEM U MaTeMaTUYECKasi CTaTUCTUKA.

OCHOBHBI€ ITOJIOKEHHS JUCHUITIINHBI JOJI?KHBI OBITH HCIIOJIL30BAHbI B ,I[aJ'ILHeﬁI.HeM pu

HU3YUCHUU CIICAYIOMINUX NUCHUIIINH:

KoHcTpykuus u ycTpoiicTBO COBPEMEHHBIX TPAHCIIOPTHBIX CPEJICTB;
®du3nyecKrue OCHOBBI ONITONIEKTPOHUKY;

DNEKTPOHUKA COBPEMEHHOI'O TPAHCIIOPTHOT'O CPEJICTBA;

VYyeOHas mpakTuka (IpoeKTHAs);

[Ipoun3BoicTBEHHAs MTPaKTUKA (IIPOEKTHO-TEXHOJIOTUUECKAs);
[Ipown3BocTBEHHAs NPaKTUKA (TPeAIUIUIOMHAs);

BrImonHeHue 1 3aMTa BBITYCKHOW KBATH()UKAITMOHHON pabOTHI.



3. CrTpykTypa u coepkaHue TUCHUILTHHbI
OO61ast Tpy10eMKOCTh TUCIUILUIUHBI COCTaBIIAET 4 3aueTHbIe equHUIbI (144 yaca).

Bunbi yue6Hoili padoThl M TPYAOEMKOCTH (110 opMaM 00ydeHus)
1.0gnas dhopma oOydcHHS

Ne Buj yueOHoii padoThl Komwiecteo | Cemectpet
n/n 4acoB 7
1 AyauTOpHBIE 3aHATHA 54 54

B toMm uucre:
1.1 | Jlexkuun 18 18
1.2 | CemuHapckue/IpakKTUIECKHUE 3aHATHS 36 36
1.3 | JJaGoparopHbIe 3aHATHS
2 CamocrosiTesibHas padoTa 54 54
B Tom uuce:
2.1 | IloaroroBka M BHIIOJHEHNUE MPAKTUIECKUX padOT 54 54
3 IIpomexyTounas aTTecranms
3a4er X
IK3aMeH
Hroro: 108 108

TemaTnyeckuii MUIaH U3y4YeHNs AUCHMUILIMHBI (110 (hpopMaM 00ydeHNs)
1. Ounas ¢popma oOyyeHus

TpyroeMKocThb, yac
AyautopHasi padora
IIpa
Ne Pa3jesbl/TeMbl Cemuna | Jlabo | xkru (Camoct
n/n AMCUMITHHBI Beer Jlex pckue/ | patop | wec |0STeD
o i MpakTA | HbIC Kasg [Has
yeckue | 3a-Ha | moxy [padora
3aHATUS |-THS rOTO
BKa
Pacno3naBanue o0pa3os.
Onpenenenns. MaremaTudeckas
MOCTAaHOBKA 33J1auH.
Knaccudpukanus ¢ 1OMOIIBIO
pemaromux GyHKIUH.
Knaccupukanus ¢  TOMOIIBIO)
11 (bYHKIIUN paCCTOSHUSA. ) )
AJTOpUTMBI KJIaCTepU3alluu
(BEKTOpHOTO KBaHTOBaHU).
Meron  (MammMHA) — OMOPHBIX|
BeKTOpoB. HelipoHHble cetn W
npobJieMa pacrno3HaBaHus.
Meron MOTEHLHATbHBIX
¢ynkunii. CTaTuCTHUECKUI




MI0JIXO/1 B pacO3HaBaHUHU
00pa3oB.

Knaccupukanusas ¢ nomMombio
JIMHEHHBIX (PyHKIMIA.

1.2
KowmmbrorepHoe  3peHue  Ha
ocHoBe OpenCV.
[oayyenue  nMPpPOBBIX
u3o0paxkenuid. l[BeToBnbie
npocrpaHcTBa. Gusnyeckue

21 OCHOBBI perucTpainuu

' n300pakeHuid. Bus
n3o0paxkennit.  Jluckperusanusy
HENPEPBIBHBIX U300paKECHUI.
KBanToBanue n3o0paxeHuu.
Honyuyenue mAPpPoOBLIX|
H300paKeHM .

29 dotorpadupoBanme
UG POBBEIMU KaMepamu.
®opmarsl. XapaKTepUCTUKHU
H300paKeHUI
Yiay4dumenue Ka4ecTBa|
H300pakeHusl. JluneitHoe

3.1 KOHTPAaCTUPOBAHKE
n3zo0paxenwus. [IpeodpazoBanue
TUCTOIPaMM, SKBaJIM3alusl.
Yiay4dumenue Ka4ecTBa|
uzodpaxenusi.  [Iporpammuas
peanu3anus JUHEHHOTO

3.2 | KOHTpacTUPOBaHUS
u3zo0paxxenus. [IpeodpazoBanue
TUCTOIPaMM, 3KBaJIU3aLusl.
Onenka KadecTBa H300pasKeHUS
IIpocTpancTBeHHasA
puabTpanus. CriuaxuBaronye
¢ubTpbl  (QUABTPBI  HU3KHX|
4acToT). Y BEJIMYMBAIOIINE
pe3kocTb  GUIBTPHI  ((PHIBTPHI
BBICOKMX 4acToT). DUIbTphl HA|

41 OCHOBe orepaTopa Jlamnaca.

' Maremarnueckrue OCHOBBI
TEOPUU JINHEHHBIX
COTJIACOBAaHHBIX bunbTPOB.
Mennannas dunbTpanus.
OWIBTPBI 0OHAPYKEHUS TPAHULL
(omeparopsr  PoGeprca, Cobena,
[IpeButT, nerexrop Kanum).
Brigesenue KpaéB HAa

4.2 | n3o0paxkeHHH. Pazpaborath

IPOrpaMMy BbIJICTICHUS KPacB




Ha  HW300paeHWH  (UIBTPOM
Cobena u nperekropom KsHHU ¢
HCIIOJIb30BAaHUEM  OHOJIMOTEKH|
OpenCV. Onenuts paboTy

5.1

POTPaMMBI Ha TECTOBOM
N300paKCHUH.
bunapubie U300paKeHus.

bunapuzanus TOIYTOHOBBIX U]
[[BETHBIX N300paKCHUH.
Mopdomnorust OMHAPHBIX
n3o00paxenuii. Bergenenue u
MapKUpOBKa CBA3HBIX 00JacTel.
[Honcuér 00BEKTOB HA
U300paKEHHH. CaoiicTBa
obnacreii. Ckenetuzanus
oOmacreil.

52

bunapu3zanus n3o0pakeHus.
3HAKOMCTBO C  OHOIHOTEKO]
OpenCV, ¢ e€ cocraBom,
0a30BbIMH  BO3MOXXHOCTSIMU ]
o0BeKTaMHU. Pa3paborarp
nporpaMMy OWHapHU3aIUN
[OJIyTOHOBOI'O M300pakKeHUs C
HCIIOIb30BaHUEM  OMOJIMOTEKH|
OpenCV. IlpensaputenbHo AJis
MOJyTOHOBOT'O H300paxeHus]
MOCTPOUTH THCTOTPAMMYy
SPKOCTEH, Ha KOTOPOU MONKHO|
WHTEPAKTHBHO 3371aBaTh
MOPOTOBBIE 3HauCHUs TUIs
OMHapU3ALINH.

6.1

CermeHTauusi HM300paskeHU.
O6mme cBenenus. CerMeHTanusy
MOJyTOHOBBIX H300paKEeHUH.
CnustHue o6macTei.
Hapamupanue oOnacTe.
CermeHTalusi MHOTO30HATbHBIX
(uBETHBIX) U300paKEHUH C
MOMOIIIbIO METO/IOB
KJIacTepu3auy  (aIrOpUTMbI K-
cpennux u ISODATA).

CniocoOsl OMHCAHUSA
BBIJICTICHHBIX O0JIacTei.

6.2

CermeHTanusi n300pakeHusl.
Pa3paborars IporpaMmy
CerMEHTAIlMd  HM300paKCHUS
METO0M k-cpenanx c
HCIO/IB30BaHHEM OHOIMOTEKU
OpenCV. Jln1s 10IyTOHOBOIO

H300paXKCHHSI ITPEIBAPUTEIIHHO




MOCTPOUTH TUCTOTPaAMMYy
SPKOCTEH M OLEHUTh IO 3TO
TUCTOTPaMMe ONITUMAJILHOE
3HaueHue k.

7.1

IIpeoOpa3oBanue Xada.
Knaccuueckuii anroputm
npeobpa3zoBanus Xada.
0O06061ménHoe npeoOpa3zoBaHue
Xada.

7.2

IIpeoOpaszoBanus Xada s
00Hapy:KeHUs JINHUM u
KpyroB. Metox oOHapy>KeHUs
duryp cpemu rpaHeil U TpaHUIL.
BEPOSITHOCTHOE

npeoOpa3oBaHKe Xada. P
Pacmipoctpanenue
npeoOpazoBanue Xada Ha
JTF00YI0 TEOMETPUUYECKYIO

dopmy.

8.1

JleTeKTOpBbI U IeCKPUNITOPHI.
O6mue cBenenus. JleTekTopbl
yriaoB (Mopaseua, Xappuca,
[[Iu-Tomacwu, ®épcTHepa,
FAST). Herexrop 51
nuckpurrop SIFT,

Heckpunropsr HOG, KontekcT

(hopMEIL.

8.2

BbiesieHne KJII0YeBBIX TOYeK.
Pazpaboratp nporpammy,
BBITTOJTHSFOIIYIO CIIEYIOIINE
NEHCTBUSL C  HUCIOJB30BaHUEM|
oubmmorekn OpenCV: —
BbIIEJICHE Ha H300paKEHUU
KJIIOYEBBIX TOYEK Ha OCHOBE
anropuT™Ma JAeTeKTopa Xappuca
— BBIJICJICHUE HA W300paKeHUH
KITFOYEBBIX TOYEK U MOCTPOCHUE
JIECKpUNITOPOB 3THUX TOYEK Ha
OCHOBE ajgropuTMma SIFT.
Ouenuts paboTy MporpaMMbl Ha
TECTOBOM H300pa’KEHUMU.

9.1

Houck 00beKTOB HA|
u3o0paxkenuu Meroa Buoiibi-
Jlxonca (MuTerpanbHble
H300pakeHMsI, pU3HaKu Xaapa,
NpUMEHEHHE KacKa1a

npU3HAKoOB Xaapa, OyCTHHT.

92

Ionck 00bEKTOB HA
u300paxkeHuu. Peanuzanus




MeToaa Bwuonsl-[[PKoHca moHCKA)
00OBEKTOB Ha M300PAKCHUH C
HCIIOJIE30BAHNEM OMOIMOTEKH

OpenCV

PacnozHaBaHue yepes xel.
Wnes anropurMa nosydyeHus
10.1 Xernra u300paxeHusl.
[IepuenTuBHbIE Xell-
anropuTtmsel. Mepa cxoxectu
H300paKCHUI.

CpaBHeHne wu300pa)keHMil c
NOMOLILI0 XeIHPOBAHUS.
Peanmmsanus merona cpaBHEHUs
10.2 | uzoOpakeHwmit Ha OCHOBE 2 2
XCIINPOBAHUS c

HCIIOJIb30BAHUEM OUOIUOTEKU
OpenCV.

CBéprounbie HeHPOHHBbIE
ceTH. ApXUTEKTypa CBEPTOUHOM
11.1 | neiiponHo#t cetu. CBEPTOUYHBII 2 2
CJIOHM KaK Cpe/ICTBO T'eHepalu
NPU3HAKOB H300payKEHHUS.

CBepTouHble HelpOHHbIE
11.2 | ceru. OcBoeHue GpeiiMBOPKOB 4
Keras u PyTorch

HUroro 18 36 54

Conep:xanue TMCHUNTUHBI

Tewma 1. PacnoznaBanue odpa3oB. Onpenenenus. MaremaTrndeckasi IOCTAaHOBKA 3a1a4H.
Knaccudukanus ¢ momomsio pemaronmx Gpynkuii. Knaccnpukanus ¢ noMoniso GyHKIuN
paccTosiHusA. AJITOPUTMBI KJIacTepU3aliy (BEKTOPHOIO KBaHTOBaHUs ). MeTo]1 (MalluHa)
OIOPHBIX BeKTOpoB. HelipoHHble ceTu U npobieMa pacro3HaBaHusl. MeTo MOTeHIHATbHbIX
¢bynkuuit. CTaTUCTUYECKUH TOJIX0/ B paclio3HaBaHUU 00pa30B.

Tewma 2. Ilonyuenue uugpoBbix n3o0paxennid. [[BeToBsie npoctpancrBa. Gusnueckue
OCHOBBI PETUCTpAK N300pakeHnid. Bunbl nzo0pakenuii. JJuckpernzanus HempepbIBHBIX
n3o0paxenmii. KBantoBanue n300paxeHui.

Tema 3. Yayuinenue kayecTBa n300paxkenus. JInaeliHoe KOHTPACTUPOBAHKE
n3zobpaxxenus. [IpeoOpa3oBanue rucTorpamMm, SKBaIA3ALKS.

Tema 4. IlpocTpancTBeHHas ¢puiabTpanus. Criaxuparonme GuabTpsl (GHUIBTPH HU3KHX
9acToT). Y BEIMYUBAIOIINE PE3KOCTh (PUIBTPHI ((PHIBTPHI BEICOKUX 4acToT). DUibTpsl HA
OoCHOBe oneparopa Jlaruiaca. MaTeMaTu4eckre OCHOBBI TEOPUH JIMHEMHBIX COTJIaCOBAHHBIX
¢unbTpoB. MennanHas ¢punprpanus. uiibTpel 0OHapykeHus rpanul (orneparopsl Pobeprca,
Cobena, IIpeButT, nerexrop Kauun).



Tema 5. Bunapubie n300pakeHusi. buHapU3aKst TOTYTOHOBBIX M IIBETHBIX N300payKEHHIA.
Mopdonorust OuHapHbIX H300paxeHuil. Boiaenenne 1 MapkupoBKa CBSI3HBIX 00J1aCTEH.
[Toncuér 00bexToB Ha M300pakeHnu. CBoiicTBa obmacteil. Ckenerusanust 00macTen.

Tema 6. Cermentanus uzodpazkenmii. O6mue cBeaenns. CerMeHTanus moIyTOHOBBIX
n3oOpaxenuit. Cnusiaue oonacreil. HapammBanue obmacteit. CermeHTamus
MHOT'030HAJIbHBIX (LIBETHBIX) U300paXKEHUI ¢ TOMOIIbIO METOOB KJIaCTEPU3ALINU
(amroputmsl k-cpennux u ISODATA). CiocoObl onucanus BbIJIEIEHHBIX 001acTEl.

Tema 7. Ilpeoopa3zoBanue Xada. Knaccuyeckuii anroputm rnpeodpazoBanus Xada.
O606ménnoe npeodpazoanue Xada.

Tema 8. lerexkTopbl u geckpuntopsbl. O6mue ceenenus. Jlerekropsl yrios (Mopaseria,
Xappuca, [1Iu-Tomacu, @Eépctuepa, FAST). lerekrop u nuckpuntop SIFT, Jleckpuntopsl
HOG, Konrekct popmsl.

Tema 9. Ilonck 00beKTOB HA H300pakeHnu Meroa Buoinbl-/[xxoHca (MHTErpasibHBIC
n300paxkeHus], MpU3HaKU Xaapa, MPUMEHEeHHEe Kackaia mpu3HaKkoB Xaapa, OyCTHHT.

Tema 10. Pacno3naBanue yepe3 xeul. Maest anroputma moxydeHus xema n300pakeHusl.
[lepuenTuBHbIE XeLI-aITOPUTMBL. Mepa CX0KeCTH U300pakeHuH.

Tema 11. CBépTouHbIe HeliPOHHBIE CeTH. APXUTEKTypa CBEPTOUHON HEHPOHHOMU CETH.
CBEpTOUHBII CIIOM KaK CPEICTBO IT'eHEpallMK IPU3HAKOB U300paKEHHUSL.

TemaTuka CeMI/IHapCKI/IX/HpaKTI/I‘leCKI/IX u ﬂaﬁopaToprlx 3aHSTHH
1. CemuHapcKkue/paKTHYECKHUE 3aHATHS
CemMHuHapCKUE U MPAKTUIYECKUE 3aHATHS HE IPEAYCMOTPEHBL.

2. JlaGopaTopHbIe 3aHATHUS
JlaGopaTopnas padora Ne 1. Knaccudukanusi ¢ noMombI0 JUHEHHBIX QYHKIMUM.
Kommnsrorepnoe 3penue Ha ocHoBe OpenCV.

JlabopaTopnasi padora Ne 2. [lonnyyenue undpoBbix uzodpaxenuii. Dotorpaduponanue
uudpoBbiMu KaMepamu. PopMaThl. XapaKTEPUCTUKU U300paKEHUIA.

JlabopaTopHasi padota Ne 3. YiydnieHue KadecTBa uzoopakenus. [Iporpammuas
pean3anysi JMHSWHOTO KOHTpacTUpOBaHusI n300paxenus. [IpeoOpazoBanue ructorpamm,
skBanu3anus. OleHKa KayecTBa U300paKeHUsI.

JlabopaTopHnasi pa6ota Ne 4. BoijiesieHune kpaés Ha u3oopaxxenuu. Pazpadorath
porpamMMy BbIJIeJIeHUs KpaéB Ha n3o0paxenuu ¢puibrpom Cobdena u nerekropoM Kanuu ¢
ucnoip3oBanueM 6ubarorexku OpenCV. OueHuTs paboTy mporpaMMbl Ha TECTOBOM
N300pakeHUHU.



JlabopaTopHasi padota Ne 5. bunapuszanus nzoopaxenusi. 3HAKOMCTBO C OUOIHOTEKOM
OpenCV, c e€ coctaBoM, 0a30BBIMH BO3MOKHOCTSIMU B 00BbeKTaMu. Pazpaborars mporpammy
OWHApU3aLNH TTOIYTOHOBOTO H300pa)XeHUs ¢ HCoib30BanueM oudimorexku OpenCV.
[IpenBapuTebHO AJIS TTOIYTOHOBOTO H300paKEHUS IIOCTPOUTH TUCTOTPAMMY SIPKOCTEH, Ha
KOTOpOI>'I MOKHO MHTCPAKTHBHO 3a4aBaThb IIOPOrOBbIC 3HAYCHHA IJIA 6I/IHapI/I3aIII/II/I.

JlabopaTopnasi pabora Ne 6. CermenTanusi uzodpaxenus. Pazpadorats nporpammy
CerMEHTAIUU N300paskeHMsI METOI0M K-cpeTHuX ¢ ucnonb3oBanuem oudmmorekn OpenCV.
J1J1 TOJTyTOHOBOTO U300paXKEHUS MPEABAPUTEIHLHO TOCTPOUTH TUCTOTPaMMY SIPKOCTEH U
OLICHUTH 110 ITOM TUCTOTIrpaMME OINITUMAJIBHOC 3HAYCHUC k.

JlabopaTopHasi padora Ne 7. Ilpeodpa3zoBanus Xada 1y 00HApPYKEeHUsI JMHUA U
KpyroB. MeToj1 0OHapyXeHuUst GUTYp CpeaH TPaHEH U TPaHHUIl. BEPOITHOCTHOE
npeobpazoBanue Xada. Pacnpoctpanenue npeodpazoBanue Xada Ha TH00YI0
TeOMETPUYUECKYIO (hopMmy.

JlabopaTopnasi paGora Ne 8. BoiiesieHue KiIl04eBbIX ToUeK. PazpaboTars nporpammy,
BBITIOJTHSIOLIYIO CIIEAYIOLIUE IEHCTBUS C UCTIOIb30BaHueM Onbiuotexu OpenCV: —
BbIJIETICHUE HAa U300pa)KEHUH KITFOUYEBBIX TOUEK HAa OCHOBE aIrOpUTMa JAETeKTopa Xappuca —
BbIJIETICHUE HAa U300paKEHUH KITIOUYEBBIX TOUEK U MOCTPOEHUE IECKPUIITOPOB ITUX TOUYEK HA
ocHoBe anroputma SIFT. Ouenuts paboTy nporpaMMbl Ha TECTOBOM H300paKEHUH.

JlaGoparopuas padotra Ne 9. [louck 00beKTOB HA N300pakeHun. Peanuzanus MmeTona
Buomnbi-J[)oHca morcka 00beKTOB Ha U300paKEHUH C UCTIOIb30BaHUEM OUOIHOTEKN
OpenCV.

JlabopaTopHasi padora Ne 10. CpaBHeHHe M300paeHNH C IOMOIIbIO XeIIUPOBAHUS.
Peanu3anus Metona cpaBHEHHs M300paKeHUI Ha OCHOBE XEIIMPOBAHUS C UCIIOIb30BaHUEM
ouommorexu OpenCV.

JlabopaTopnasi padora Ne 11. CBeprounble HelipoHHbIe ceTu. OcBoeHue GpeliMBOPKOB
Keras u PyTorch

3. TemaTuka KypCOBBIX IPOEKTOB (KYpCOBBIX paldoOT)
KypcoBble poeKThI He NPeAyCMOTPEHBI.



Y4eOHO-MeTOAUYECKOE U HH(l)OpMaHHOHHOC o0ecrneueHue

OcHoBHast JIUTEpaTypa

1.

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

CensHkuH B. B. KomnbioTepHoe 3peHue. AHanu3 u obpaboTka m3obpaxkeHuit : yyebHoe
nocobue ans sy3os / B. B. CenaHkuH. — 2e unsa., crep. — CaHkt-NeTtepbypr : JlaHb, 2021. —
152 c.

MCKyCCTBEHHbI MHTENNIEKT M KOMMNbIOTEPHOE 3peHue. PeasibHble NpoeKTbl Ha Python, Keras n
TensorFlow. — CM6.: Nutep, 2023. — 624 c.: un. — (Cepusa «bectcennepbl O’Reilly»).
rnybokoe obyyeHue: nerkas paspaboTka npoektos Ha Python. — CN6.: Mutep, 2021. — 272
c.: un. — (Cepuna «bectcennepbl O'Reilly»).

JlonoJIHHTE/ILHASI JTUTepaTypa

1.

www.basegroup.ru — TexHosiormm aHanmsa gaHHbix / Deductor Studio Academic u Loginom —
aHanuTMyeckue nnathopMmbi.

http://window.edu.ru/window/catalog: EauHoe oOKHO fgoctyna K 06pa3oBaTesibHbIM
pecypcam.

https://www.tensorflow.org/tutorials?hl=ru — obydatouime maTepuanbl Mo o0by4eHUO C
nomoulbto tenserflow

https://docs.opencv.org/4.x/d9/df8/tutorial root.html - obyyaowme martepuansl no
ncnonb3osaHuo OpenCV

https://www.geeksforgeeks.org/machine-learning/ - noptan c obyyaowmmm matepmrasamm
no MalMHHOMY 0BYyUYEHMIO U Pa3INUYHbIM aNropuTMam

https://neurohive.io/ru/ - noptan c obyyalOWMMM N HOBOCTHBIMM MaTepuasamu no
COBPEMEHHbIM TEXHO/IOTMAM HelpoceTel

JIMIIEH3MOHHOE U CBODOHO pacipocrpansaeMoc nNporpaMmMHoO¢e odecrneyeHue

1.

N U R W

Microsoft Windows;

Microsoft Office;

PyCharm;

Visual Studio;

Tensorflow;

OpenCV;

Google Cloud Machine Learning Engine.

3HeKTp0HHI>Ie o0pa3oBaTe/ibHbIE peCypChl
B nacrosiee BpeMst uaet pa3padoTka SJIEKTPOHHOTO Kypca


http://www.basegroup.ru/
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. MarepuajibHO-TEXHHYECKOE OOecneyeHue

KoMIbroTepHbIe KITACChHI CO CAECAYIONIEH OCHAIIIEHHOCTRIO: CTOJIBI, CTYJIbs, Ay INTOPHAS
J0CKa, MCIIOJIb30BaHUE IEPEHOCHOTO MYJIbTHMEINHHOTO KOMIUIEKCA (MIEPEHOCHO!N POEKTOpP,
MepCOHANBHBIN HOYTOYK). IlepcoHanbHbIe KOMIIBIOTEPbI, MOHUTOPBI, MBIIIKH, KIABHATYPHI.
Pabouee mecTo nmpenogaBaTens: CToM, CTYJI.

Jlunensnonnoe nmporpammuoe obecnieuenue: Microsoft Windows 11, Microsoft Office
(o mporpamme Oecriataoro goctymna Microsoft Imagine).

5. Meroanuyeckue peKkoOMeHAAUMU

MeTO}II/I‘leCKI/Ie PECKOMECHAAUHU AJIS IPpernoaaBaTe/isi o Opranu3sanuu Oﬁy'-leHI/lH

MeTtoauka npenojaBaHus JUCIUILIMHBI «KOMITBIOTEpHOE 3pCHHME W PACIIO3HABAHHE
00pa3oB B OCCHMIOTHBIX CHUCTEMax» MPEIyCMATPUBACT HCIIOJIb30BAHHE TPYIIOBBIX H
WHIVUBUAYATBHBIX KOHCYJIbTAMA OOYYaIONIUXCs, ayJAUTOPHBIX 3aHATHH B COYETAHUU C
BHEAyIUTOPHOH paboTOH ¢ 1enbio GOpMHUPOBAHUS U PA3BUTHS MPO(PECCHOHATHHBIX HABBIKOB
00yYaroMXCsl.

JlaGopaTopHbie paboThl MO qucHHILIHHE «KOMIBIOTEpHOE 3peHHe W PaclOo3HABaHUE
0o0pa3oB B OCCHWIOTHBIX CHCTEMax» OCYIIECTBISIOTCS B (OpPME CaMOCTOSTEIbHOM
MpopabOTKH TEOPETHUECKOTO Marepuayia OO0ydYaIOIIUMUCS; BBIMOJTHCHHUS MPAKTUICCKOTO
3aJJaHMs; 3allUThl TPENoJaBaTe0 JIadopaTopHO pabOThl (3HAHHME TEOPETUYECKOTO
MaTepHalia M BBIIIOJIHEHUE TPAKTHYECKOTO 3aJJaHUs 110 TeME J1a0opaTopHOi padoThI).

MeTtoauueckue yKazaHus J1Jis1 00y4aOMMXCs 0 OCBOEHUIO TUCHHUIITUHBI

V3yueHue AUCIUILUIMHBI OCYIIECTBIISETCS B COOTBETCTBUH C YUSOHBIM IIJIAHOM.

Ha 3aHATHSX OCYIIECTBISIETCS] 3aKPEIUICHUE TIOJTYYCHHBIX, B TOM YHUCIIC U B IPOIIECCE
CaMOCTOSITeNIbHOM paboThl, 3HaHUN. Oco0oe BHUMaHUE oOpallaeTcss Ha yMEHUE MPUMEHATH
MOJIyYCHHBIC 3HAHWS Ha TMPAKTHKEe, B TOM 4YHCIE NPH PEIICHUHM pealbHBIX 3ajad,
OTJIMYAIOIIUXCS OT MPOPAOOTAHHBIX.

B mporiecce caMocTosITeIbHON pabOThI CTYIEHTBI 3aKPEIUISIOT U YIIIyOJISFOT 3HAHUS,
MIOJTyYCHHBIC BO BPEMsl ayAUTOPHBIX 3aHATHI, CAMOCTOSTEIIEHO 3HAKOMSTCS C TECOPETHICCKIM
MaTEepHaJIOM, BBITIOJHSIOT JIAOOpaTOpHBIE PAaOOTHI, TOTOBATCS K TEKYIIEMY KOHTPOJIIO U
MIPOMEKYTOYHOM aTTECTAIHH.

Texymuii KOHTPOJL OCYIICCTBIISICTCS HA AyJUTOPHBIX 3aHATHAX B BHUJIC 3alTUTHI
nabopatopHbIX paboT. KpurepusiMu olieHKH pe3yIbTaTOB SIBIISFOTCS:

- YPOBEHb OCBOCHUS TEOPETHUYECKOTO MaTEepPUaIa;
- YpOBEHb BJAJICHUS MPAKTUICCKUMHU HaBBIKAMH (B BHJE BOIPOCOB IO MPOIECCY

BBITIOJIHCHUS JTAOOPATOPHBIX PadoT);

- yMeHHsl 00ydarolerocss UCIOIb30BaTh TEOPETHUSCKUE 3HAHUS MPH BIMOJIHECHUH

MPAKTUYECKHX 3371a4 (B BUJC TOTIOTHUTEIBHBIX 3aaHH);

- c(hOpMHPOBAHHOCTD KOMITCTCHITHIA;
- odopmieHHEe MaTepraia B COOTBETCTBHH C TPEOOBAHUSIMHU.
[TpomexyTOUHBII KOHTPOJIb OCYIIECTBIISICTCS Ha 3aueTe B (hopme coOeceJ0BaHMS.



6. DoHJ OLICHOYHBIX CPEACTB

MeTobI KOHTPOJISI U OLleHHBAHHUS Pe3yJIbTATOB 00y4YeHust

B mpomecce 0oOyueHHS  HCHONB3YIOTCS  CIEAYIOIIME  OLEHOYHBIE  (HOPMBI
CaMOCTOSITENIbHOM  pabOThl  CTYACHTOB, OIICHOYHBIE CpPEICTBA TEKYIIEro KOHTPOIs
YCIEBAEMOCTH U IPOMEKYTOUHBIX aTTECTAlU: JIaDopaTOpHbIe padoThl, 3a4€T, IK3aMEH.

IxaJyia 1 KpUTEPUU OLICHUBAHUS Pe3yJIbTATOB 00yYeHHS
K npomexxyTouHOI aTTecTauuu JOMYCKAalTCA TOJbKO CTYAEHTHI, BHIIIOJIHUBLINE BCE
BUIBl Y4eOHON paboThl, MperyCMOTpPeHHble pabodell mporpaMmoN MO JUCIHUILIUHE
«KoMIproTepHOE 3peHHe U paclio3HaBaHUE 00Pa30B B OCCIIMIIOTHBIX CHCTEMAX).
- 7.1 Kputepuu OLIEHKM OTBETa Ha HK3aMEHE

(dbopmupoBanue komnereHuii — I1K-1)

OrneHka «OTIMYHOY» BBICTABISETCS 00YJaroIIeMycCsi, €CIIM: OH OOHAPYKHBAET BBICOKHIA,
MPOJBUHYTHII ypOBEHb CHOPMHUPOBAHHOCTU KOMIICTEHIIMM, €Cld OH TIyOOKO W IMPOYHO
YCBOWJI TPOTPaMMHBIM MaTepuan Kypca, HCUYEPHBIBAIONIE, IOCIEI0BATEIBHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3JaraeT, yMeeT TeCHO YBSI3bIBaTh TEOPUIO C MPAKTHKON, CBOOOIHO
CIIpaBJAETCA C 3aJadaMyd M BOIpPOCAMHU, IIPUYEM HE 3aTPydHSETCS C OTBETaMU IPHU
BUJIOM3MCHCHUH 33J]aHUl, TPABWJIBHO OOOCHOBBIBACT TIPHUHATHIC PEIICHUS, BIIAJCCT
Pa3sHOCTOPOHHUMM HAaBBIKAMU U IIPUEMAaMU BBIIIOJIHEHUS IIPAKTUUECKUX 3a1a4.

OneHka «XOpOLIO» BBICTABJISETCS OOydaroIIeMycsi, eciu: OH OOHapy>KHUBaeT
MOBBIIICHHBIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMITCTEHITMH, TBEPIO 3HACT MaTepual Kypca,
IPaMOTHO U MO CYIIECTBY M3JIaraeT €ro, He JOMYCKas CYIIECTBEHHbIX HETOUHOCTEN B OTBETE
Ha BONIIPOC, IPABWIBHO IIPUMEHSET TEOPETUUECKHUE MOJOKEHUS NPU PEMIEHUH MPAKTUIECKUX
BOIIPOCOB U 33/1a4, BJaJeeT HEOOXOIMMBIMU HABBIKAMH M MIPUEMAMH MX BBITTOJIHCHHUS.

OrneHka «yJOBIETBOPUTEIHHOY BBICTABIISIETCA O0YYAIOLIEMYCsl, €CITU: OH OOHAPYKUBACT
MOPOTOBBIM YPOBEHH CPOPMUPOBAHHOCTH KOMIETEHIIMN, UMEET 3HAHUS TOJIBKO OCHOBHOTO
Marepuaia, HO He yCBOWII €r0 JAETaJIe, I0IyCKAaeT HETOYHOCTH, HEJOCTATOYHO MPAaBUIIbHbBIC
(bOopMyIMPOBKY, HAPYIIEHUS JJOTUYECKON MOCIIEIOBATEILHOCTH B U3JI0)KEHUH ITPOTPAMMHOTO
MaTepualia, UCIBITHIBAET 3aTPYAHEHUS IIPU BBIIOJIHEHUH IIPAKTUYECKUX 3a4aY;

OneHka «HEYIOBICTBOPUTEIBHO»  BBICTABISETCS  OOydYaromiemycsi, €clid: OH
OoOHapyXMBaeT HEJAOCTATOYHOEC OCBOCHHS IOPOTOBOTO ypPOBHS  C(HOPMHPOBAHHOCTH
KOMIICTCHIIMM, HE 3HAET 3HAYUTEIbHOW 4YacTH IPOrpaMMHOr0 MaTepuaia, JOIyCKaeT
CYLIECTBEHHbIC OIIMOKU, HEYBEPEHHO, ¢ OOJIBIINMU 3aTPYAHCHHUSIMH pellaeT MPaKTUYeCKUue
3aJ1a41 WM HE CIIPABIIAECTCA C HUIMH CAMOCTOSATENBHO.

OrneHka He BBICTABIIAETCSA O0YYaIOLIEMYCs, €CJIM OH HE SIBHJICA Ha SK3aMEH, OTKa3aJcs
OT €r0 CJ1ayy, HE 3HAET IPOrPAMMHBIN MaTeprall, HE MOYKET PELUUTh IPAKTUYECKUE 3aJa4H.

7.2KpuTepuu OLIEHKH OTBETa Ha 3a4éTe

(bopmupoBanue komnereHuii — I1K-1)

«3auTeHo»:

BoimonHensl Bce BHAbI Y4eOHOH pabOThI, MPEIYCMOTPEHHBIE YYE€OHBIM IJIAHOM.
OOyuaronuiics J1€MOHCTPUPYET MPOYHbIE TEOPETUYECKHE 3HAHUS, NPAKTUYECKHE HABBIKH,
BJaJleeT TEPMHHAMH, JeJaeT apryMEHTUPOBAHHbIE BBIBOAbI M OOOOIIEHUS, NPUBOIUT
IIPUMEPBI, ONIEpUPYET PUOOPETEHHBIMU 3HAHUSAMH, YMEHUSMH, HABbIKAMU, IPUMEHSET UX B
CUTYalUsAX IMOBBIIIEHHON CIOXHOCTH. IIpu 3TOM MOryT OBITH JOIYILIEHBI HE3HAUUTENIbHbIE
OLIMOKH, HETOYHOCTH, 3aTPYIHEHUs MPHU aHAJUTUYECKHX ONEepalusaX, NepeHoce 3HAHUM U



YMEHHUH Ha HOBBIE, HECTAHIAPTHBIC CUTYalll1, KOTOPbIE 00YJarOIIUICS MOYKET HCIIPABUTD IIPH
KOPPEKLHHU IIpenoaBaTesieM.

«He 3auyTeHo»:

He BrimonHeH oauH wim 6ojiee BUOB Y4eOHOH pabOThI, MPEIYCMOTPEHHBIX y4eOHBIM
wranoM. OOydarommiics JEeMOHCTPUPYET HE3HAaHHE TEOPETHYECKUX OCHOB MIPEIMETa,
OTCYTCTBHE IPAKTUUYECKMX HABBIKOB, HE yMEET JeNlaTh ApryMEHTHUPOBAaHHBIE BBIBOJbI U
[PUBOJUTL INPUMEpPHI, HE BIAJAEET TEPMUHAMH, MPOSIBISIET OTCYTCTBHE JIOTUYHOCTH H
MOCTIeIOBATEIIBHOCTH M3JIOKEHHS, JIEJIaeT OMIMOKH, KOTOPBIE HE MOXKET UCTIPABUTH JaXe TPU
KOpPpEKLMH IMIpernojaBaTesieM, OTKa3bIBAETCS OTBEYaTh Ha JIOMOJHUTENIbHBIE BOIPOCHI,
JIONYCKAaeT 3HAYUTENIbHbIE OLIMOKH, MCIBITHIBAET 3HAUUTENbHBIE 3aTPyJHEHUS IpU
OIEpUPOBAHUU 3HAHUSMU U YMEHUSMU IPU UX [IEPEHOCE HA HOBBIE CUTYALIUH.

- 7.3 Kputepuu oneHku paboThl 00y4arolerocsi Ha 1a00paTOPHbIX 3aHIATUAX:
(bopmupoBanue kommnerenmuii — [1K-1)

«5» (OTIAMYHO): BBINOJHEHBI BCE TPAKTUUYECKUE 3aJaHMs, HPEIYyCMOTPEHHBIE
nabopaTopHBIME paboTaMu, 00yUJaIOIIMICS YETKO U 03 OIIMOOK OTBETHII Ha BCE KOHTPOJIbHBIE
BOIPOCHI, MPOSBUI TBOPUECKUH MOJAXOA IPH BBHINOJHEHUM 3aJlaHHM, CMOT BBINOJHUTh
JIONOJTHUTENbHbIE 3aJaHHSL.

«4» (Xopouwio): BBIIIOJIHEHbl BCE IPAKTUYECKHE 3aJlaHUs, IPEAYCMOTPEHHbBIE
na0opaTOpHBIMM ~ paboTamMM, OOydYaloLUiics C  KOPPEKTUPYIOIIUMH  3aMeYaHUsIMHU
IpenojaBaTelis OTBETHII Ha BCE KOHTPOJIbHBIE BOIPOCHI, IMPOSBUI TBOPUYECKUI MOJIX0J IpU
BBIIIOJTHEHUH 3a/IaHU{, CMOT' YaCTUYHO BBIIIOJIHUTD JOMOJIHUTENbHbBIE 3aJaHMs.

«3»  (YIOBJIETBOPUTEIBHO):  BBINOJHEHbl ~ BCE  INPAKTUYECKUE  3aJaHMs,
NPEeIyCMOTPEHHBIE  JTA0OpAaTOPHBIMH ~ padoTaMH, C 3aMEUaHUSAMH  IIPENoJaBaTels;
00yJaroIuicsi OTBETHI Ha BCE KOHTPOJIbHBIC BOIMPOCHI C 3aMEUaHHSIMHM, JOTIOJTHUTEIbHBIC
3aJJaHMs BBITIOJIHEHBI C 3aMEYaHUSAMU.

«2» (HEeylOBJIETBOPUTENBHO): OOyYarOIIMNCS HE BBIIOJIHMI MJIM  BBIIOJHUI
HEMPAaBWIBHO TIPAKTUYECKUE 3aJaHMs, IPEeIyCMOTPEHHBIE JIa0OpaTOpHBIMU paboTamu,
o0ydJaroIuiicss OTBETWJI Ha KOHTPOJBbHBIE BOIPOCHl C OIIMOKAMM MM HE OTBETUI Ha
KOHTPOJIbHBIE BOIIPOCHI, IOTIOJIHUTEIbHBIE 33JaHHS BBIIIOJHEHBI HEBEPHO MJIU HE BBIITOJIHEHBI.

OueHo4YHbIE CPeACTBA

- Texkymmuii KOHTPOJIb

Texymuii KOHTPOJIh OCYIICCTBIISICTCS HA AYJUTOPHBIX 3aHATHAX B BHUIC 3alIUTHI
naboparopubix pabot. JlaboparopHas paboTra — cpeicTBO KOHTPOIIS YCBOCHHUS yueOHOTrO
MaTepHalia TeMbI, pa3Jielia WK pa3/iesioB JUCIUIUINHBI, OPTaHU30BAHHOE KaK YUeOHOE 3aHSATHE
B BHUJIC JCMOHCTPALUU MOTYYCHHBIX HABBIKOB MPH PEIICHUHU MOCTABICHHBIX MPAKTUYCCKUX
3ajau.

[TpumMepsl BOPOCOB K 3alIUTE JTA00PaTOPHBIX paboT (OlleHUBaeMbIe KOMITETCHIINN —
[TK-1).

IIpakTnyeckoe 3ansaTue Ne 1. Kitaccugukanus ¢ noMombIo JJNHEHHbIX PyHKIMIA.



1. Bompocs! k 3ammre 1a00paTopHOil padoT:
2. bubmuorexa OpenCV
3. JluneiiHble KIIacCU(UKATOPHI

IpakTuyeckoe 3ansitue Ne 2. [losyyenune nupoBbIX H300paKeHUI.

Bomnpocsr k 3ammre 1a60paTopHON pabOTHI:
1. ®ororpadupoBanue nuppOBEIMU KaMEPAMH.
2. ®opmartbl IpeICcTaBICHUs H300PAKEHUH.
3. XapaxkTepuCTUKHU U300paKECHHI.

IIpakTyeckoe 3ansaTHe Ne 3. YiyullleHHe KauecTBa M300pakeHHU .

Bompocsl k 3amure 1adopaTopHoOii paboOTHI:
1. TIporpammuas peann3anus JMHEHHOTO KOHTPACTUPOBAHUS H300PaKEHHUSI.
2. Tlpeobpa3zoBaHuE TUCTOTPAMM,
3. DOkBanu3anusl.
4. OueHka KauecTBa N300paKECHUSI.

IIpakTuyeckoe 3ansitue Ne 4. BoljiesieHne KpaéB Ha H300PaKEHNH.
Bomnpocsl k 3ammure 1abopaTopHON paboThI:

1. TIporpammuas peanu3anus BeIICICHHS KpaéB Ha n3o0paxxeHuu Gribrpom Cobdena
2. Ilporpammuas peanu3anusi BbI€TICHUS KpaéB Ha U300paKeHUU AeTeKTopoM KoHHM
3. Ouenka paboThl IPOrpaMMbl Ha TECTOBOM M300pasKeHUH.

IpakTuyeckoe 3ansitue Ne 5. bunapusanusi H300paKeHmsl.
Bomnpocs! k 3amuTe n1abopatopHoit paboTh:

1. TIporpammuas peanu3aius OWHAPU3AIMH TTOJYTOHOBOTO H300paKEHUS C
ucnoinb3oBanueM 6ubanoreku OpenCV.

2. TloctpoeHue TUCTOrpaMMBbl IPKOCTEH IS TOJTYyTOHOBOTO U300paKEeHUS

3. IIporpammHas peaM3anusi HHTEPAKTUBHOIO H3MEHEHUS IIOPOTOBBIX 3HAYCHUH JUISI
OMHapHU3AIIHH.

IMpakTnyeckoe 3ausitue Ne 6. CermeHTanus H300pakeHusl.
Bomnpocs! k 3amuTe n1abopatopHoit paboThl:

1. Pa3paboTarh mporpaMmy CerMeHTaIlUK U300pasKeHUSI METOIOM k-CpeiHUX ¢
ucnoinb3oBanueM 6ubanoreku OpenCV.

2. [l mOIyTOHOBOTO M300paKEHUS TPEIBAPUTEIIEHO IOCTPOUTD TUCTOIPAMMY
SIPKOCTEH M OIICHUTb I10 ITOU THCTOrpaMMe ONTHMAIbHOE 3HaYCHHUE K.



IIpakTnyeckoe 3ansaTue Ne 7. IIpeodpasoBanus Xada 115 oOHapyKeHUs JTUHUH U
KPYIOB.

Bonpocs! k 3amuTe n1abopatopHoit paboTh:

1. Merox oOHapyxeHus pUryp cpeau rpaHei v TPaHHIL.
2. BeposTHOCTHOE npeoOpa3oBanue Xada.
3. Pacnpoctpanenue npeodpasoBanue Xada Ha JT00YI0 TeOMETPUUYECKYIO GopMY.

IIpakTuyeckoe 3ausaTHe Ne 8. Boiiejienue KJIl04eBbIX TOYEK.
Bomnpocsl k 3ammure 1abopaTopHON padoThI:

1. Tlporpammuas peanu3aius BbIICICHUS HA N300paKEHUH KIIFOUEBBIX TOYEK HA OCHOBE
aJIrOpuTMa JIeTeKTopa Xappuca

2. Iporpammuas peanu3anys BbICICHNAS Ha N300pKECHUN KITFOUEBBIX TOYEK

[TocTpoeHue necKpUnTOpPOB ITUX TOUEK HA ocHOBE aniroputma SIFT.

4. Ouenka paboTbI MPOrpaMMBbl Ha TECTOBOM H300paKEHHH.

(98]

IIpakTnyeckoe 3ansitue Ne 9. [louck 00beKTOB Ha H300paKEeHHH.
Bomnpocsr k 3ammre 1a60paTopHON pabOTHI:

1. Peanmszaums merona Buomsi-/[)oHca morcka 00beKTOB Ha H300paKEHUH C
ucnoisibzoBanueM onbanoreku OpenCV.
2. Ormenka paboOThI MPOrPAMMEBI HA TECTOBOM H300paKCHHUU.

IIpakTnueckoe 3ansaTue Ne 10. CpaBHeHue n300pakeHui ¢ NOMOIIBIO XeIIUPOBAHUA.
Bomnpocsl k 3amure 1abopaTopHON padoThI:

1. Peanu3auust MeTos1a CpaBHEHUS N300paKEHNUI HA OCHOBE XELIMPOBAHUS C
ucnoiyibzoBanueM oubanoreku OpenCV.
2. Ouenka paboTsl MPOrpaMMBbl Ha TECTOBOM H300paKEHHH.

IpakTuueckoe 3ansitue Ne 11. CBepTouHble HEliPOHHBIE CETH.
Bomnpocsr k 3ammre 1a60paTopHON pabOTHI:

1. Bosmoxknoctu ¢peitmBopka Keras
2. BosmoxxHocTH (ppeiimBopka PyTorch

- IlpomexyTouHasi aTTecTanus
[IpomexyrouHas arrecranusi oOydaromIMXcs B (QopMmMe 3aueTta U HSK3aMEHa
OCYHIECTBJIICTCS. 10  pe3yjbTaTaM BBINOJIHEHUS BCEX BHJIOB y4eOHOW  paboThI,
IPEAYCMOTPEHHBIX y4eOHBIM IUIAHOM IO JaHHOW JAWCIMIUIMHE, MPU 3TOM YYHTBHIBAIOTCS
PE3YIbTATHI TCKYIIECTO KOHTPOJIA YCIICBACMOCTHU B TCUCHUEC CEMCECTPA. Ok3amMeH IIPpOBOAUTCA B



bopme cobecenoBanus MO 3aJaHHBIM BompocaM. [1o uToram mpoMexyTOYHOH aTTeCTaluy 110
JUCIUILIMHE BBICTABIISETCS OLIEHKA.

[Ipumepsl  TECTOBBIX  3aJaHUN  MPOMEXKYTOUHOIO  KOHTpoJii  (OLEHUBAaeMble
komnereHiuu — [1K-1) ms 3ayera u sk3ameHa.

1. Cxema popmupoBanus uudposoro nzodpaxenus. [lukceapHoe npeacTaBieHne

1300pakeHuH.

MHorokaHaJbHbIe H300paKEeHUs, IBETOBBIE IPOCTPAHCTBA.

[TonsTHE MonUKcensHOro npeodpazoBanus. [ ncrorpamma n300paskeHusL.

DKBaIU3aIMsI TUCTOIPAaMMBbI H300paskeHUsI.

[TonsiTue okpectHOCTH NTUKCeENs. [IoHATHS KOHTYpa U CBA3HOM KOMIIOHEHTHI B

MPUMEHEHHUU K N300paKCHHSM.

Mopdooruueckne ornepamnuu ¢ H300paKSHUSIMH.

[TonsTue GunpTpalvu B MpOCTPAHCTBEHHOU 00J1aCTH, U GUIBTPA C OTPAHUYCHHBIM

HOCHTEJIEM.

9. Jluneiinas puinbTpanys, eAMHAIHBIN QUIBTP, CTIKUBAIOIINN (QHIIBTP, TPONU3BOIHAS.

10. MeauanHnas ¢puinbTpanusi.

11. ®uneTpsl Ha ocHOBe QyHkuuu ["aycca u Jlamnaca.

12. luckpetHoe u OpicTpoe mpeodpazoBanus Dypre.

13. YacToTHBIE METOABI YIYUIICHUS U300paKEeHUI.

14. 3amaua BOCCTaHOBJICHUS H300pasKCHHI.

15. Ouenka pyHKIMU paccenBaHUs TOYKH.

16. ®unbTp Bunepa.

17. Belgenenue KOHTYPOB C IOMOIIbIO anropurma Kanuu.

18. Anroputm Xada.

19. IlonsiTHE, METOBI BBIYMCIICHUS U IPUMEHEHHUE ONTHYECKOTO MOTOKA.

20. ITouck u pacrio3HaBaHUE 0OBEKTOB C MOMOIIBIO JETEKTOPOB KIIFOUEBBIX TOYECK.

21. Ilonarue TekcTypbl. CTpYKTYpPHBIN U CTATUCTUYECKHH TOAXO0/IbI K ONIACAHUIO
TEKCTYPBI.

22. IlpuMepsl TEKCTYPHBIX XapaKTEPUCTHUK.

23. Crepeo3peHue: SNUNOoIISIpHAs TEOMETPUS U aJlTOPUTMBI IOCTPOCHUS KapThl
CMEIICHUH.

24. TIpuMeHeHne METOI0B pacro3HaBaHust 00pa3oB, anroputM SVM.

25. Ob1ee onucanue U MPUHIUIBI paboThl OnbmuoTexu OpenCV.

26. I'mybokue HeWpOHHBIE CETH B KOMITBIOTEPHOM 3PEHUM.

27. CBepTOYHbIE HEUPOHHBIE CETH.

28. Kimaccudukanms n300paxeHui ¢ MOMOIIbIO CBEPTOUYHBIX HEHPOHHBIX CETEH.

29. CermeHTanus n300paxeHuii C MOMOIIBIO CBEPTOYHBIX HEHPOHHBIX CETEH.

30. bubnuotexu Keras u TensorFlow.

SV kW
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