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1. KOMHeTeHHI/II/I U HWHIAMKATOPBI HUX JOO0CTHKCHMS, IMPOBePAECMbIC TaHHBIMH
OLCHOYHBIMHA MaTepUATAMHA

Lenbt0 OCBOCHMSI TUCIMIUIMHEI ABJSICTCSA (POPMUPOBAHUE CIIEAYIOMIMX KOMIETCHIUI:

OIIK-2 CnocobeH pa3pabaThiBaTh OPUTHHAIIBHBIC aJITOPUTMBI U MIPOTPaMMHBIC CPE/ICTBA,
B TOM YHUCIJIE C MCIIOJIb30BAHUEM COBPEMEHHBIX MHTEJUIEKTYyaJIbHbIX TEXHOJOIMM, IS pEeleHUS
npodeccruoHaNbHbBIX 3a/1au.

OIIK-4 Cnoco0eH HpUMEHSATh Ha MPAKTUKE HOBBIC HAyYHBIC NPUHIMIIBI U METOJBI
HUCCIIEOBaHUH.

[1IK-2 Cnocoben pa3pabareiBaTh amnmapaTHO-IIPOTPAMMHBIE KOMILUIEKCHI Ha OCHOBE
TEXHOJIOTMH MCKYCCTBEHHOTO WHTEJUIEKTa [UIsl YIPaBICHUSA TOABIKHBIMH OOBEKTaMU,
ABTOHOMHBIMHU CUCTEMaMU, TEXHOJIOTUUECKUMU JINHUSMU U IIPOLIECCAMH.

PesynpTaTamu 0CBOEHUS IUCLUUIUIMHBI SIBJISIOTCS CIEIYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK 2.3 Mcnoap3yeT METOAbl COBPEMEHHBIX MHTEIUIEKTYaJIbHBIX TEXHOJIOTUN JUIs
peleHus NpoeCcCUOHaNbHBIX 3a/1a4.

NOIIK 4.3 [IpumeHsieT Ha IPaKTUKE HOBbIE HAy4YHbIE IIPUHIIUIIBI U METO/IbI
HUCCIIEqOBaHUH.

HNIIK 2.1 CriocobeH mpuMeHSATh METOIBl MAIIMHHOTO O00yYeHUs )T PEIICHUS 3a1a4
npo¢eCCUOHAIBHON JeSITebHOCTH.

NIIK 2.2 CnocoOeH pa3pabarbiBaTh TEXHUUECKOE PEILIEHNE KOHLEIIUHN aJlFOpUTMa
paboThl CUCTEM aBTOMATH3alMU U YIPABJICHUS (UM €€ SJIEMEHTOB).

2. OneHovHbIE MaTepHaJbl TEKYHIECTI0 KOHTPOJS U KPUTEPUHU OLICHUBAHUS

Texymuii KOHTPOJIb IO AUCHHUIIIMHE IIPOBOIUTCS IyTEM KOHTPOJIS IOCEIIAEMOCTH, TECTOB
10 JICKIIMOHHOMY MaTepuaiy, MPOBEPKHU BBHITOIHEHUS Ja0OpaTOPHBIX padoT, U (GUKCUPYETCS B
(dopmMe KOHTPOJIBLHON TOUKH HE MEHEE OJJHOTO pa3a B CEMECTP.

2.1. IlpuMepbI TeCTOBBIX 3aJaHUI

Tect Ne 1.

1) Uto Takoe KOMIBbIOTEpHOE 3peHue (B (popMe OTKPHITOTO OTBETA);

2) Onummre 6a30BYIO MOCIEI0BATEIBLHOCTH PaObOTHl aJrOpUTMa KOMITBIOTEPHOTO 3PEHUS
(B popme OTKPBITOrO OTBETA);

3) HaszoBuTe HECKOJIBKO MPHUJIOKEHUH KOMIBIOTEPHOTo 3peHus (B (opme OTKPBITOro
OTBETA);

4) Onumute ycrpoictBo “Pinhole” kameps! (B hopMe OTKPHITOTO OTBETA);

5) Onumute, yem ommnyaercs pabora CCD u CMOS ¢dotomarpun (B popme OTKPHITOrO
OTBETA);

6) Onumrre 6a30BO€ YCTPONUCTBO CUCTEMBI TEXHUYECKOTO 3PCHHUSI.

TecToBbI€ 3aaHUS IPEYCMATPUBAIOT 3AKPETUICHUE TEOPETUYECKUX 3HAHUM, TIOJTyYEHHBIX
CTYJ€HTOM BO BpeMs 3aHATUH MO JaHHOW AucuuIUIMHE. VX Ha3zHaueHWe — yryOUTb 3HAHMS
CTYACHTOB 110 OTACJIBHBIM BOIIPOCaM, CUCTEMATU3UPOBATE IMOJTYYCHHBIC 3HAHW S, BEIAIBUTH YMCHUC
IPOBEPSATH CBOM 3HAHUS B paboTe ¢ KOHKPETHBIMU MarepuanaMu. [Ipy moAroToBke K pelieHuIo
TECTOBBIX 3a/IaHUH PEKOMEHIYETCsI IOBTOPUTH MaTEpUabl IO MPOWIEHHBIM TEMaM.

BrImmosiHEHIE TECTOBOTO 3aaHuA CTYACHTOM IIPOBOJUTCA B CUCTEMC ((3JICKTpOHHBII>'I
yausepcutreT — MOODLEY. TectoBoe 3aaHnne MoXeT cojiepkarh B cede oT 5 10 20 BOIpOCoB ¢
MepeuHeM Jjisi BBIOOpa OTBETa, JUOO C OTKPBHITHIM OTBETOM. [[s1 OTBeTa Ha KaXKIbI BOMPOC
TECTOBOTO 3aJ[aHUsl OTBOJUTCA HE Oojiee 2 MUHYT.



Kputepuu onieHuBaHMsI TECTOBOTO 33AaHuUs (110 MATHOAIUIBHON IIKAJIE):

Orenka XapakTepucTHKa OTBETA
«OTANIHON ot 81 %
«Xopomio» 56 — 80 %

«Y TOBJIETBOPUTEIIHBHOY 31-55%
«Hey1oBIeTBOPUTEIHHOY 0-30%

2.2. lIpumep 1abopaTopHOii padoOTHLI.

JlaboparopHas padorta Ne 1.

Hcnons3ys oubmorexku OpenCV u Numpy BBITIOJHUTD CIEAYIOIIEE:

1. 3arpy3uth nzo0pakeHue B BU/I€ MacCHBa;

2. Co3naTh MacKy CErMeHTalui OObEKTOB, UMEIOIIUX IIBET B OTTEHKAaX KPacHOro;

3. OOGpaboTarh CO3JaHHYI0 MAacKy C HOMOIIbI0 MOP(OJOTHYECKHX ONEpanuid HIu
MEIMAaHHOTO (PUIIBTPA Ul yCTPAaHEHUS 1IyMa;

4. HaiiTu cBsi3HBIE 00nacTh Ha 00pabOTaHHOW Macke;

5. Beigenuts orpaHUYUTENbHON PaMKON KaXKIyI0 CBA3HYIO 001aCcTh, OTOOPa3UTh PaMKH Ha
MCXOJTHOM M300pakKeHUU;

6. BoiBecTu KOOpIUHATHI LIEHTPA MACC KaX/I0T0 BBIJICICHHOTO 00bEKTa Ha H300paKeHUH;

7. CocTaBUTh OTYET B COOTBETCTBUU C METOAMYECKMMHU yKazaHusiMu. B pazgene "Xon
paboThI".

OmeHKa BBITIOJIHEHUS J1A00OPAaTOPHON PabOTHI CTYICHTOM IPOU3BOJUTCS B BHUJE 3AIIUTHI
BBINTOJIHEHHON paboTHI, MPH YCTHOM OIpPOCE MpenoaaBaTelss U MpoBepke UM oTyeTa. Bo Bpems
YCTHOTO OIpoca TperoaBaTelb 334aeT CTYACHTY YTOUHSIOIIUE BOIPOCH O XOJ€ BBHITOJHEHUS
1abopaToOpHOM pabOTHI.

Kputepuu oniennBanust 1abopatopHoii paboThl (10 NATHOAIUIBHON IIKaJe):

Onenka XapakTepucTuka OTBeTa

Pabora BbinoiaHeHa mosHoCcThio. CTYIEHT BlIAJIEET
TEOPETUUYECKUM MaTepHalIoM, CIIOCOOEH JI€TaIbHO OMMCATh X0
BBIMIOJTHEHHS paO0Thl. OTYET BBIMOIHEH MOJIHOCTHIO B
COOTBETCTBUU C NPEABSIBIIEMbIMH TPEOOBAHUSIMHU.

Pabora BbinoiaHeHa moyiHOCThi0. CTYIEHT BlIaJIeeT
TEOPETUYECKIM MaTEePHAIIOM, MOXKET OOBICHUTH X0 PabOThI,
«Xopomo» JIOTTyCKasl He3HAYUTENIbHbIE OINOKH B TEOPETUYECKON YaCTH.
OTyYeT BBINOJIHEH MOJIHOCTHIO B COOTBETCTBHH C
MPEABSIBISIEMBIMU TPEOOBAHUSIMH

Pabora BbIMoOIHEHA ¢ HE3HAYUTETBHBIMU OMIMOKaMu. CTyIeHT
MIPAKTUYECKH HE BJa/IeeT TEOPETUUECKUM MaTepuaioM, J0ImycKas
OIIMOKY TIPU MOSICHEHUH X012 paboThl. OTYET BHITIOIHEH C
HapyILIEHUEM IIPEIbSIBISIEMBIX TPEOOBAHUH.

«OTINYHO»

«y,I[OBJ'ICTBOpI/ITeJ'ILHO»

«Hey,[[OBJ'IeTBOpI/ITCJ'IBHO» PabGora He BhIIOIHEHA.

3. OueHo4HbIe MaTepHaIbl HTOTOBOI0 KOHTPOJISI (IPOMEKYTOYHOH aTTecTallu) U
KpHUTEPUH OLCEHUBAHUA

[Ipu BBICTaBIEHUH UTOTOBOW OIEHKH YUHUTHIBAKOTCA OLEHKH, MOJYYEHHBIE CTYAEHTOM BO
BpEMsI TEKYLLIErO KOHTPOJIS, @ TAK)KE OLIEHKA [IPU Caue 3a4eTa C OL[EHKOM.

Bo BpeMs npoBeneHus 3a4era C OLEHKOM CTYIEHTY BBIIAETCS 2 BOMpPOCa IO M3ydaeMou
muciurinae. Ha moaroroBky k oTBeTy orBoautcst He Oonee 10 munyT. [locne yero cTyneHT B
YCTHOHM (popMe OTBeuaeT MpernogaBareiIio Ha MOCTaBlIeHHbIE BOPOCHL. B ciyyae npenocraBnenus
HETOJIHBIX OTBETOB, IPEMOAABATENb MOXKET 33/1aTh CTYACHTY | yTOUHSIOIIMIA BOIIPOC.



1Ipumepnwiii nepeuenv 60npocos K 3auemy:

— O I N DN B W=

. [loHsITHE KOMITBIOTEPHOTO 3PEHMUSI.

. CTpyKTypa CUCTEMBI TEXHUYECKOTO 3PEHMUSI.

. YCTpOHCTBO KaMephl.

. Tunier hoTomarpwuil.

. AJITOPUTM KOMIIBIOTEPHOTO 3PEHUS.

. [IBeToBBIE IPOCTpPAHCTBA.

. bubmmoreka OpenCV.

. AJITOPUTMBI MAaIIMHHOTO 00YYEeHHS ISl PACIIO3HABaHUS 00pPa30B.
0. CBepTOUHbBIC HEUPOHHBIE CETH.

Kputepuu onieHnBaHus 3a4€Ta ¢ OLEHKOM (10 MATHOAIILHON HIKaJe):

OneHka

XapakTepucTuka OTBeTa

«OTInyHO»

oOyJaromuics ri1y00Ko U BCECTOPOHHE YCBOMJI JTUCIUILINHY:
u3JIaraeT MaTepuan YBepeHHO, JIOTHYHO U TPAMOTHO; YMEJIO
00OCHOBBIBACT U APTYMEHTHPYET BBIIBUTAEMbIC UM UJCH; JCTIacT
BBIBOJIBI M 0000IIEHNS

«Xopomo»

00yJaroIuiicss B OCHOBHOM YCBOWII JMCIHUIUIMHY: U3JIaract
MaTepuall, OMpasCh Ha 3HAHWS OCHOBHOM JIMTEPATYPHI; HE
JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH; /IE/IacT BBIBOIBI U
00001IeHN

«Y IOBIETBOPUTEIILHO»

00yYaOIIUIHCS U3YYHII TUCIUTUTHHY HEOCTATOYHO YE€TKO U
MIOJTHO: JIOIYCKAeT HEeCYIECTBEHHBIC ONIMOKHA U HETOYHOCTH;
c1ab0 apryMEHTHPYET HayYHBIC ITOJIOKCHHSI; 3aTPYTHSICTCS B
(hOpMYJIUPOBAaHUH BBIBOJIOB U 0000IICHUI

«HeynoBneTBOpUTEIBHO»

00yJaromuics: IEMOHCTPUPYET caaboe 3HaHUE TEPMUHOJIOTHH,
3aTpyIHSETCS MPUBECTU MPUMEPHI, 1aTh 00BICHEHUS

4. OneHoYHbIC MaTePHAJIbI 1JIsl IPOBEPKH OCTATOYHBIX 3HAHMI (c(hopMHUpPOBaAaHHOCTH

KOMIIeTEeH L Ui1)

JUist IpOBEPKU OCTATOYHBIX 3HAHUHN HCIIONB3YIOTCS TECThI U 3a1a4H.
IIpumepnvie mecmogvie 6onpocuwi:
1. Yro takoe noporosas punsrpanus? (MOIIK 2.3)
a) Mero/ NOBBIIEHNS KOHTpAcTa U300pakeHU I
6) Meron ynmyuIieHus: pe3KoCTH U300pakeHui
B) Meron 6unapuzanuu n300pakeHui
r) Merton ynaneHus myma u3 u300pakeHui
2. Jleckpuntopom nzobpaskenus HaszpiBarot: (MIIK 2.2)
a) Bexrop npu3HakoB, ONUCHIBAIOIINI H300paxeHne
0) I'paduueckoe nmpeacTaBiIeHUE paCTIPEACIICHUS TaHHBIX
B) Marpuna, mpumeHnsiemas i npeoOpa3oBaHus U300pakeHH
r) Bekrop, noka3siBaronuii HarpaBiIeHUe HaUOOIbILIEr0 BO3PACTAHUS IPKOCTU

Kiroun: 1 B), 2 a).

3aoauu

3apavya 1 (MOIIK 4.3)
Hammcare mporpammy, KoTopas IpHHUMAET Ha BXOJ HM300pakeHUE JTOPOKHOU CIICHBI,
HAXOJHUT KOOPJMHATHI OTPAaHHMYMBAIOIINX PAMOK I KaXI0T0 00bEeKTa Ha U300paKEHUH, TTOCIe

yero Kaxkpgas o00J1acThb,

npUHAUIekamas cpopMHUpOBaHHOW OrpaHMYMBAIOLIEH  paMKe,

cpaBHHBaeTcs cC ImabnmoHoMm c momomiplo Merona SIFT. PesynpTupyromee wu3oOpaxkeHue



npeCcTaBisieT co00i MCXOAHOE M300paKEHUE C HAIO0KEHHBIMU OTPAaHUYMBAIONIMMU PAMKaMU
BOKPYT T€X 0OBEKTOB, KOTOPBIE UMEIOT MAKCUMAJIbHYIO CX0KECTh C I1a0JIOHOM.

3anaua 2 (MIIK 2.2)

Hanwucate nporpammy, KOTOpas IpUHUMAET Ha BXOJ M300paKeHHE MAcKH CerMEHTalluu
MECTHOCTH, Ha KOTOpOH IIPUCYTCTBYET JIMIIHHMWA TeKCT. IIporpamma noipkHa BbIIABaTh
pe3yabTUpYyIolee H300paXkeHue, peICToBRIsAIoIIeee cO00M nCXoaHOE N300paKEeHHEe, Ha KOTOPOM
OTCYTCTBYET JIMIIHUNA TeKCT. Eci Ha MCXOIHOM M300paKeHHH TaKXkKe MPUCYTCTBYET LIyM, €TO
HE00X0aMMO yOpaTh.

OTtBeTbI:
3anaua 1.
from PIL import Image, ImageFilter
import matplotlib.pyplot as plt
import numpy as np
from tqdm import tqdm
import matplotlib.patches as patches
from skimage.measure import label, regionprops, regionprops_table
import pandas as pd
import cv2
img = plt.imread('SP_2.png")
zerimg = np.ones_like(img|:,:,1])
versionl = zerimg-img]|:,:,0]
versionl 1 = versionl.copy()
versionl 1 = np.where(version1>0.8, 1, 0)
testimg4 = delat(1, Image.fromarray((versionl 1%*255).astype(np.uint8)).convert('l"), 3)
testimg5 = razjim(1, testimg4,5)
testimg6 = delat(3, testimg5)
label im = label(np.array(testimg6))
regions = regionprops(label _im)
bbox =[]
list of index =[]
for num, x in enumerate(regions):
area = x.area
if (area>1000):
bbox.append(regions[num].bbox)
list of index.append(num)
count = len(bbox)
fig, ax = plt.subplots(figsize=(15,15))
itogimg = Image.fromarray(test image).convert('RGB')
ax.imshow(itogimg)
sift = cv2.SIFT create()
train_keypoints, train_descriptor = sift.detectAndCompute(template gray, None)
bf = cv2.BFMatcher(cv2.NORM L1, crossCheck = False)
#nanee onpeensieM KIII0YeBbIe (XapaKTepHU3YIOIIe) TOUKHA Ha N300paskeHUH
for box in bbox:
res_part = cv2.resize(test_gray[box[0]:box[2],box[1]:box[3]],
dsize=template gray.shape, interpolation=cv2.INTER CUBIC)
test_keypoints, test descriptor = sift.detectAndCompute(res_part, None)
#0TOOpa3uM KJIFOUEBbIe TOYKU Ha H300paKeHUH I1a0I0Ha
matches = bf.match(train_descriptor, test descriptor)
matches = sorted(matches, key = lambda x : x.distance)
matches = [x for x in matches if x.distance<1200]



if len(matches) >= 2:
rect = patches.Rectangle((box[1], box[0]), box[3]-box[1], box[2]-box[0],
linewidth=1, edgecolor='r', facecolor="none")
ax.add patch(rect)
plt.show()

3amaua 2.
from PIL import Image, ImageFilter
import matplotlib.pyplot as plt
import numpy as np
from tqdm import tqdm
img_2 = plt.imread('examplel.png')
def White remover(img, kernel size, iteration_number):
global count n
h,w,c = img.shape
for itr in tqdm(range(iteration number)):
result = img.copy()
min_n = img.min()
max_n = img.max()
for i in range(h):
for j in range(w):
if not np.all((img[i,j] == min_n) | (img[i,j] == max_n)) or np.all(img[i,j]) or
np.all(~img[i,j].astype(bool)):
neighbours = img[i-kernel size//2:i+1+kernel size//2, j-
kernel size//2:j+1+kernel size//2]
mask = np.all(((neighbours == min_n) | (neighbours == max_n)), axis=2)
uni, count_n = np.unique(neighbours[mask], axis=0, return_counts=True)
if len(count n):
result[i,j] = uni[count_n.argmax()]
img = result.copy()
return img
result = White _remover(img_2,9,30)

5. Uudopmanus o pazpadorynkax

[MameB Amutpuii BagumoBud, noneHT Kadeapbl nHPOPMAIMOHHOTO 00eCeYeH s
WHHOBAI[MOHHOW JiesiTenbHOCTH  (DaKy/nbTeTa WHHOBAIIMOHHBIX TEXHOJOTWH, KaHIUAaTr
TEXHUYECKHUX HayK.



