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

Lesbt0 OCBOCHMSI JUCIUIUIMHEI SBISIETCS (POPMHUPOBAHKE CIEAYIOMINX KOMITETSHIINH:

OIIK-2 CniocobeH pa3pabaTbiBaTh OPUTHHAIBHBIC AITOPUTMBI U IPOTPAMMHBIE CPEJICTBA,
B TOM YHCJIE C UCIIOJIb30BAHUEM COBPEMEHHBIX MHTEJUIEKTYaJIbHBIX TEXHOJOTUH, AJIS PELICHUs
npodeccuoHaNbHBIX 3a7a4

OIIK-4 CnocobGeH NpUMEHATh HAa TMPAKTHKE HOBbIE HAyYHbIC NPUHIMIIBI U METOJbI
HUCCIEeN0BAaHUN

I1IK-2 Cnocoben pa3pabaTbiBaTh ammapaTHO-MPOrpaMMHbBIE KOMIUIEKCHI Ha OCHOBE
TEXHOJOTMIl MCKYCCTBEHHOTO MHTEJUIEKTa JUIsl YIpPaBJICHUS MOJABIKHBIMH OOBEKTaMH,
ABTOHOMHBIMM CUCTEMAaMU, TEXHOJOTUYECKMMHU JIMHUSAMH U IIPOLIECCAMHU.

PesynpTaTamu ocBOEHUS NUCUUIUIMHBI SIBISIFOTCS CAEAYIOUINE WHIMKATOPHI JOCTHKCHUS
KOMIIETEHLIH:

HOIIK 2.3 Hcnonb3yeT METOJIbl COBPEMEHHBIX HMHTEJUICKTYaJIbHBIX TEXHOJIOTUM ISt
pemeHus mpoecCHOHANBHBIX 3a/1a4

NOIIK 4.3 [IpumensieT Ha MPaKTUKE HOBbIE HAYYHBIE MPUHIUITBI 1 METO bl UCCIICIOBAHUIMA

UIIK 2.1 CnocoOeH mpUMEHSATh METO/Abl MAIIMHHOTO OOydYeHHUs ISl pelieHus 3aaad
poecCuOHANBEHOM NesTeNIbHOCTH

NIIK 2.2 CnocobeHn pa3palaTeiBaThb TEXHHUYECKOE PELIEHUE KOHLENIHUU aIropurMa
paboThl CUCTEM aBTOMATHU3AIlMU U YIIPABIIEHUS (MU €€ 3JIEMEHTOB)

2. OneHovHbIE MaTepHaJbl TEKYLIECTI0 KOHTPOJIA U KPUTCPUH OLICHUBAHUSA

Texymuii KOHTPOJIb IO AUCHHUIIIMHE IIPOBOJUTCS IyTEM KOHTPOJIS IOCEIIAEMOCTH, TECTOB
10 JICKIIMOHHOMY MaTepuaily, MPOBEPKHU BBITOIHEHUS Ja0OpPaTOPHBIX paboT, M (GUKCUPYETCS B
(dopmMe KOHTPOJIBLHON TOUKH HE MEHEE OJJHOTO pa3a B CEMECTP.

2.1. IlpuMepbI TeCTOBBIX 3aJaHUIi

Tect Ne 1.

1) Uto Takoe KOMIbIOTEpHOE 3peHue (B (hopMe OTKPHITOTO OTBETA);

2) Onummre 6a30BYIO MOCIEI0BATEILHOCTH PaObOTHl aJrOpUTMa KOMITBIOTEPHOTO 3PEHUS
(B popme OTKPBITOrO OTBETA);

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

4) Onuute ycrpoiictBo “Pinhole” kameps! (B hopMe OTKPHITOTO OTBETA);

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

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

TecToBbIe 3a1aHUS IPEYCMATPUBAIOT 3aKPEIVICHUE TEOPETUYECKUX 3HAHUM, OTYYEHHBIX
CTYJEHTOM BO BpeMs 3aHATUH MO JaHHOW AUcUUIUIMHE. VX HazHaueHWe — yrIyOUTbh 3HAHMA
CTYACHTOB IO OTACJIBHBIM BOIIPOCaM, CUCTEMATHU3UPOBATE IMOJTYUYCHHBIC 3HAHW S, BEISIBUTH YMCHUC
IPOBEPATH CBOM 3HAHUS B paboTe ¢ KOHKPETHBIMU MaTepuasiamu. [Ipy moAroToBKe K pelIeHuIo
TECTOBBIX SaJIaHI/II\/'I PEKOMCHAYCTCS MOBTOPHUTH MaTCpUalibl IO HpOI\/'IJIeHHI)IM TEMaM.

BrinonHeHne TeCTOBOrO 3a/laHUsl CTYACHTOM MPOBOAMTCA B CUCTEME «JIEKTPOHHBIN
yauBepcuter — iDO». TecroBoe 3amaHue MoOXeT cojepkath B cedbe or 5 1o 20 BOmpocoB ¢
nepeyHeM sl BbIOOpa OTBeTa, JUOO C OTKPBHITHIM OTBETOM. JIJii OTBETa Ha KaXKIbId BOIPOC
TECTOBOTO 3aJ[aHUsl OTBOJUTCA He Oojiee 2 MUHYT.

KpI/ITCpI/II/I OLICHMUBAHMWA TCCTOBOI'O 3aJaHUA (HO IATHOAIBHOM IJ_IKaJ'Ie)Z

Onenka XapakTepucTuka OTBeTa

«OTINYHO» or 81 %




«Xopomuio» 56 —80 %
«Y TOBJIETBOPUTEIIHHOY 31-55%
«HeynoBIeTBOPUTEIHHOY 0-30%

2.2. [Ipumep sadopaTopHoil padoThL

JlaGopatopHas padora Ne 1.

Ncnonw3ys 6ubmuoreku OpenCV u Numpy BBITIOTHUTH CIEAYIOIIEE:

1. 3arpy3uthb n300pakeHHE B BUJIC MACCHBA;

2. Co3naTh MacKy CETMEHTAIMU O0ObEKTOB, HMEIOIIHX IIBET B OTTEHKAX KPACHOTO;

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

4. HaiiTu cBsi3HBIE 00nMacTh Ha 00paboOTaHHOW Macke;

5. Beigenutb orpaHUYUTENbHOM PAMKON KaXKIy0 CBA3HYIO 001acTh, OTOOPa3UTh PaMKH Ha
MCXOTHOM M300paKeHHH;

6. BoiBecTu KOOpIUMHATHI LIEHTPA MAcC KaX/I0T0 BBIJICICHHOTO 00bEKTa Ha H300paKeHUH;

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

OmeHKa BBITIOJIHEHUS 1a0OPAaTOPHON PabOThI CTYICHTOM IPOU3BOJUTCS B BHUJE 3AILUTHI
BBINTOJIHEHHON paboTHI, MPH YCTHOM OIpPOCE MpenoaaBaTelss U MpoBepke UM oTyeTa. Bo Bpems
YCTHOTO OIpoca TperoaBaTelb 334aeT CTYACHTY YTOYHSIOIIUE BOIPOCHI O XOJ€ BBHITOJHEHUS
1abopaToOpHOM pabOTHI.

Kputepuu oniennBanust 1abopatopHoii paboThl (10 NATHOAIUIBHON IIKaJe):

Onenka XapakTepucTuKa OTBETa

Pabora BbinoiaHeHa moysHoCcThio. CTYIEHT BlIAJIEET
TEOPETUUYECKIM MaTEepPHAJIOM, CIIOCOOEH JIeTAIbHO OMHCATh X0
BBINTOJIHEHUS pab0ThI. OTYET BHIIIOIHEH MOTHOCTHIO B
COOTBETCTBUHU C NMPEABIBIIEMbIMH TPEOOBAHUSIMHU.

Pabora BbinoaHeHa moysHOCThi0. CTYIEHT BlIaJleeT
TEOPETUYECKIM MaTEePHAIIOM, MOXKET OOBICHUTH X0 PabOThI,
«Xopomo» JIOTTyCKasl He3HAYUTENIbHbIE OINOKH B TEOPETUYECKON YaCTH.
OTyYeT BBINOJIHEH MOJIHOCTHIO B COOTBETCTBHH C
MIPEABSIBISIEMBIMU TPEOOBAHUSIMH

Pabora BbIMoIHEHA ¢ HE3HAYUTETBHBIMU OMIMOKaMU. CTyIeHT
MIPAKTUYECKH HE BJIa/IeeT TEOPETUUECKUM MaTepuaioM, J0ImycKas
OIIMOKY TIPU MOSICHEHUH X012 paboThl. OTYET BHITIOIHEH C
HapyILIEHUEM IIPEIbSABISEMBIX TPEOOBAHUH.

«OTInyHO»

«Y IOBIETBOPUTEIBLHO»

«HeynoBnerBoputensHo» | PaboTa He BhINOTHEHA.

3. OneHo4HbIe MATEPHAJIbI HTOTOBOI0 KOHTPOJIA (MPOMEKYTOYHOM ATTECTALMM) H
KPUTEPHUHU OLCHUBAHUSA

[Ipu BeICTaBIEHUN UTOTOBOM OLIEHKH YUUTBIBAIOTCS OLIEHKH, MOTYUYEHHBIE CTYJEHTOM BO
BpeMs TEKYIIIErO KOHTPOJIS, a TAK)KE OIEHKA MPH CAaye 3a4eTa ¢ OIEHKOM.

Bo Bpemst npoBeneHus 3ayeTa ¢ OLICHKOW CTYAEHTY BBIIAETCS 2 BOIpOca MO U3yyaeMoil
nucturnHe. Ha moarotoBky k otBeTy otBoautcs He Oonee 10 munyT. Ilocne dero ctyaeHT B
YCTHOU (popMe OTBEUaeT MPEMoAaBaTeI0 Ha MOCTaBIEHHbBIE BONPOCHL. B ciydae mpenocTaBieHus
HETOJIHBIX OTBETOB, IPEMOAABATENIb MOXKET 33/1aTh CTYACHTY | yTOUHSIOIIMIA BOIIPOC.

TIpumepHuwiii nepeuenv 60NPOCO8 K 3auemy:

1. IToHATHE KOMIIBIOTEPHOTO 3PEHUSI.

2. CTpyKTypa CUCTEMBI TEXHUYECKOTO 3PECHHSI.

3. YcTpoiicTBO KaMepBI.



4. Tunsl poTomaTpu.

5. AJITOpUTM KOMIIBIOTEPHOTO 3PEHUS.

6. [IBeTOBBIE IPOCTPAHCTBA.

7. bubmuoreka OpenCV.

9. AnropuTMBI MAaIIMHHOTO 00YYEeHHUS U1l paCIIO3HaBaHUS 00pPa30B.
10. CBepTouHbIC HEUPOHHBIE CETH.

Kputepuu onieHnBaHus 3a4€Ta ¢ OLEHKOM (10 MATHOAIIILHON IIKaJe):

Ouenka XapakTepucThKa OTBETa

oOyuaromuiicst TTyO0KO U BCECTOPOHHE YCBOWJI AUCLHUTUIHHY:
U3JIaraeT MaTepuai yBEpeHHO, JIOTUYHO U TPaMOTHO; YMEJIO

«OTINYHO»
000CHOBBIBACT M apTyMEHTHUPYET BBIIBUTAEMBIC UM HJICH; JICTIAeT
BBIBOJIBI M 0000IIEHNS
00yyJaromuics B OCHOBHOM YCBOWJI JUCHUILIUHY: U3J1araet
MaTepHall, OMUPAasIiCh Ha 3HAHUSA OCHOBHOMU JIMTEPATYPEL; HE
«Xopomo» pHat, p Patyphl,

JIOITYCKAeT CYNICCTBCHHBIX HETOUHOCTEH; JIIaeT BBIBOIBI 1
0000111eHNA

00yYarOIIUICS U3y TUCIUTUTHHY HEIOCTATOYHO YE€TKO U
MIOJTHO: JIOIYCKAeT HEeCYIECTBEHHBIC OMTMOKH U HETOUHOCTH;
c1ab0 apryMEHTHPYET HayJHBIC ITOJIOKCHHSI; 3aTPYHSICTCS B
(hOpMyYJIUPOBAaHUH BBIBOJIOB U 0000IICHUI

«Y IOBIETBOPUTEIIBLHO»

00yJaromuics: IEMOHCTPUPYET caaboe 3HaHUE TEPMUHOJIOTHH,

«HeynoBneTBOpUTEIBHOY»
3aTPyAHSAETCS IPUBECTU MPUMEPBI, 1aTh OObICHEHHS

4. OueHOYHbIE MaTePHAJIbI VISl IPOBEPKHU OCTATOYHBIX 3HAHUH (C(POPMHUPOBAHHOCTH
KOMITeTeHIU )

JUist IpOBEpPKU OCTATOYHBIX 3HAHUH HCIIONB3YIOTCS TECThI U 3aIa4H.
IIpumepnvie mecmogvie 6onpocuwi:
1. Yro takoe noporosas puiasrpanus? (MOIIK 2.3)
a) Mero/ NOBBIIIEHNS KOHTpAcTa U300pakeHUI
6) Meron ynmyuIieHus: pe3KoCTH N300pakeHui
B) Meron Ounapu3zanuu n300pakeHui
r) Merton ynanenus myma u3 u300pakeHui
2. Jleckpuntopom nzobpaskenus HaszpiBarot: (MIIK 2.2)
a) Bexrop npu3HakoB, ONUCHIBAIOIINI H300paXeHne
0) I'paduueckoe nmpeacTaBiIeHUE pacTpEACIICHUS TaHHBIX
B) Marpuna, npuMeHnsiemas /i npeoOpa3oBaHUs U300pakeHH
r) Bekrop, moka3siBaronuii HarpaBiIeHHe HauOOIbILIEr0 BO3PACTAHUS IPKOCTU

Kiroun: 1 B), 2 a).

3aoauu

3apavya 1 (MOIIK 4.3)

Hammcatre mporpammy, KoTopas IpHHUMAET Ha BXOJ HM300pakeHUE JTOPOKHOU CIICHHI,
HAXOJUT KOOPJMHATHI OTPAaHHMYMBAIOIINX PAMOK I KaXJI0T0 00bEeKTa Ha U300paKEeHUH, TTOCIe
4ero Kaxnaas o0iacTh, TNpUHAIISKAmas COPMUPOBAHHON OTPaHUYMBAIONICH paMKe,
cpaBHHBaeTcs c ImabnoHom c momomiplo Merona SIFT. PesynpTupyromee wu3oOpaxkeHue
MPEACTABISIET CO00M MCXOIHOE M300paKEHHE C HAIOKEHHBIMH OTPAHUYHMBAIOIIMMH paMKaMHU
BOKPYT T€X 00BEKTOB, KOTOPhIE UMEIOT MAaKCUMATIbHYIO CXOKECTh C MA0IOHOM.

3anaua 2 (MIIK 2.2)



Hanwucate nporpammy, KOTOpasi IpUHUMAET Ha BXOJ M300paKeHHE MAacKH CerMEHTAIUU
MECTHOCTH, Ha KOTOpPOW NPHUCYTCTBYeT JMIIHUN TekcT. [Iporpamma moikHa BbIIaBaTh
pesyabTHpYyolee H300paKeHne, MpeICTOBRIsAIoNIeee co00i ncxoaHoe N300paKeHne, Ha KOTOPOM
OTCYTCTBYET JIMIIHUN TeKCT. Eciau Ha MCXOTHOM HM300pa)K€HUH TaKKe MPHUCYTCTBYET LIYyM, €ro
HE00X0ANMO yOpaTh.

OTtBeThI:
3amaua 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('1"), 3)
testimgS = 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 LI, crossCheck = False)
#nanee orpeensieM KIII0YeBbIe (XapaKTepHU3YIOIe) TOYKH Ha W300pasKeHIH
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)
#oToOpa3uM KJIHOueBble TOUKU Ha H300pa’keHUH 111a0bIoHa
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()

3agaua 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//2:1+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

[Mames Jmutpuii BaaumoBuy, noueHT kadenpbl HHPOPMALMOHHOTO 0OecredYeHus
MHHOBAIIMOHHOM  JIeITENbHOCTH  (aKylIbTeTa HMHHOBALIMOHHBIX TEXHOJOTHMM, KaHIuIaT

TEXHUYCCKUX HAYK.

bonnapuyk AnTtoH CepreeBuu, JIOLEHT Kadeapsl HHPOPMALMOHHOIO oOOecledeHus
MHHOBALIMOHHOW  JIeATeIbHOCTH  (paKyabT€Ta HWHHOBALlMOHHBIX  TEXHOJOTWH, KaHIUZIAr

TCXHUUCCKUX HAYK.



