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1. KOMHeTeHHHI/I U HMHAUKATOPbBI HMX [JOCTHKCHHUSA, IMPOoBEpPsA€MbI€¢ JaHHBIMHA
OIICHOYHBIMM MaTepHaJIaMH

Iesbt0 0CBOCHMSI JUCLUIUIMHEI ABJsIETCS (POPMUPOBAHUE CIIEAYIOINIMX KOMIIETEHLMI:

OIIK-2 Cniocoben pazpabaTsiBaTh OpUTHHAIBHBIC aJITOPUTMBI U IIPOTPAMMHBIE CPE/ICTBA,
B TOM YHCJIE C UCIIOJIIB30BAHUEM COBPEMEHHBIX MHTEIUICKTYalIbHBIX TEXHOJOTUH, IS PELICHUS
npodecCHOHATBHBIX 3a1a4

OIIK-4 CnocobeH NpUMEHSATh Ha MPAKTHUKE HOBBIC HAyYHBIC NPUHIMIBI M METOIbI
UCCIICJOBAHUM

I1IK-2 Cnocoben pa3pabaTbiBaTh anmnapaTHO-IIPOrpaMMHbBIE KOMIUIEKCHI Ha OCHOBE
TEXHOJIOTUH HCKYCCTBEHHOTO MHTEJUICKTa JUIA YNPaBICHUS TOABWKHBIMH OOBEKTaMH,
ABTOHOMHBIMM CHCTEMaMH, TEXHOJIOTUYECKMMHU JIMHUAMU U ITPOLIECCAMHU.

PesynpTaTamu 0CBOEHUS IUCLUIUIMHBI SIBJISIOTCS CIEIYIOIIME WHAMKATOPBI JOCTHXKEHUS
KOMIIETCHIINH:

NOIIK 2.3 Mcnonbs3yeT MeTOAbl COBPEMEHHBIX HMHTEUIEKTYaJIbHbIX TEXHOJOTHH AJis
peleHus npopecCUOHAIbHBIX 3a1a4

NOIIK 4.3 [IpumensieT Ha IpaKTUKE HOBbIE HAyYHbIE IPUHLUIIBI 1 METO bl UCCIIEJOBAHUM

UIIK 2.1 Cnoco0OeH MpUMEHSATb METOAbl MAIIMHHOIO OOY4YeHMs AJIs pelleHMs 3anay
PO EeCCHOHAIBHON e TEIHHOCTH

NIIK 2.2 CnocoGeH pa3pabaTbiBaThb TEXHHYECKOE PpEIIEHUE KOHLEMIMU alropuTMa
paboThl CUCTEM aBTOMATU3ALIMU U YIIpaBJIEHUS (WIN €€ 3JIEMEHTOB)

2. OueHoOYHbIE MATEPHAJIBI TEKYIETr0 KOHTPOJISI U KPUTEPUH OLIEHUBAHUS

Texymmii KOHTPOJIb IO AUCIHUILTAHE IIPOBOAUTCS ITyTEM KOHTPOJIS TOCEIIAEMOCTH, TECTOB
10 JIGKHMOHHOMY MaTrepually, IPOBEPKH BBIIIOJHEHUS JIAOOpAaTOpHBIX padoT, U (GUKCUpyeTcs B
(opMe KOHTPOIBHOM TOUKH HE MEHEE OHOTO Pasa B CEMECTP.

DJeMEeHTBI TEKYIEro KOHTPOJIS:

— TECTHI;

— nabopaTopHble paboTBhI.

2.1. IlpuMepbI TeCTOBBIX 3aJaHUI

Tect Ne 1.

1) Uto Takoe KOMITbIOTEpHOE 3peHHe (B POpME OTKPHITOTO OTBETA);

2) Onumute 6a30BYIO MOCIEI0BATENILHOCTH Pa0OThI alrTOPUTMa KOMITBIOTEPHOTO 3pEHUs
(B popme OTKPBITOTO OTBETA);

3) HazoBuTe HECKOJIbKO MPUIIOKEHHUH KOMIBIOTEPHOrO 3peHHus (B (opMe OTKPBITOrO
OTBETA);

4) Onumute yerpoiictso “Pinhole” kameps (B (hopme OTKPBITOTrO OTBETA);

5) Onummute, yem otauyaercs padora CCD u CMOS ¢oromarpur (B popMe OTKPHITOrO
OTBETA);

6) OnumurTe 6a30BO€ YCTPOMCTBO CHCTEMBI TEXHUYECKOTO 3PEHUS.

TecToBble 3a1aHNs TPETyCMATPUBAIOT 3aAKPEIJICHUE TEOPETUUECKUX 3HAHUH, MOTyYEHHBIX
CTYJIEHTOM BO BpEeMS 3aHATUU MO JaHHOW aucuuruimHe. VX Ha3HaueHuWe — yriayOuTh 3HAHUS
CTYJIGHTOB 10 OTACJIBHBIM BOHpOC&M, CI/ICTeMaTI/ISI/IPOBaTI) HOqueHHBIe 3HaHUA, BBIIBUTH YMGHI/IG
MPOBEPATH CBOW 3HAHUS B pab0Te ¢ KOHKPETHBIMH MaTepuaiamu. [Ipu moaroToBke K perieHuio
TECTOBBIX SaHaHI/Iﬁ peKOMeH)IyeTCSI HOBTOpI/ITL MaTepI/IaJ'IBI 110 HpOfIJIeHHBIM TSMaM.

BrinonHenue TeCTOBOro 3aJaHus CTYAEHTOM MPOBOAMUTCS B CHUCTEME «DIIEKTPOHHBIN
yauBepcuteT — IDOy». TecroBoe 3amaHue MOXET cojaepkath B cebe oT 5 10 20 BOMPOCOB ¢
nepeyHeM JJsi BbIOOpa OTBETa, MO0 C OTKPBHITHIM OTBETOM. [IJisi OTBETa HAa KaKIbli BOIMPOC
TECTOBOTO 3aJIaHUs OTBOJUTCS HE OoJiee 2 MUHYT.



Kpurepuu orieHMBaHUs TECTOBOTO 3a/1aHusI (110 MATHOAUTHLHOMN IKaJE):

OreHka XapakTepucTHKa OTBETA
«OTnHYHO» ot 81 %
«Xopomioy» 56 — 80 %

«Y IOBJICTBOPUTEIHLHOY 31-55%
«HeynoBIeTBOPUTEIIHHOY 0-30%

2.2. Ilpumep 1adopaTopHOii padoTHI.

JlaboparopHas pabota Ne 1.

Hcnons3ys 6ubmmorekn OpenCV u NUmMPY BBITIOJIHUTH CIISAYOIIEE:

1. 3arpy3utb n300pakeHne B BU/I€ MacCUBa,

2. Co3niaTh MacKy CerMeHTanuu 00beKTOB, UMEIOIIUX LIBET B OTTEHKaX KPacHOrO;

3. OOpaboTaTh CO3JaHHYI0 MacKy C MOMOIIBI0 MOP(OIOTHYECKHX ONEpanuid HIH
MeAMAHHOTO (QUIbTpA AJS YCTPAHEHUS LIyMa;

4. HaiiTu cBsi3HBIE 00JIaCTH Ha 00pa0OTaHHOW MacKe;

5. Beigenuts orpaHUYUTENEHON paMKON KaXKIyI0 CBA3HYIO 001aCTh, 0TOOPa3UTh PAMKH Ha
HCXOTHOM M300paKeHNH;

6. BoiBecTH KOOpPAMHATHI LIEHTPA MACC KaXk/I0TO BBIIEICHHOTO 00beKTa Ha U300paKeHUH;

7. CocTaBUTh OTYET B COOTBETCTBHMU C METOJWYECKUMHM yKazaHusMH. B paznene "Xon
paboThr".

O1eHKa BBINOJIHEHUS J1a0OpaTOPHOM pabOThl CTYIEHTOM IPOU3BOIUTCSA B BUJAE 3aLIUTHI
BBITTOJIHEHHON paboTHI, IPH YCTHOM OIPOCE IMPEToAaBaTelis U MpoBepKke UM oTueTa. Bo Bpems
YCTHOTO OIpOCa MpenoiaBaTelb 3a/1aeT CTYACHTY YTOUYHSIOLIME BOIPOCH O XOJ€ BBITOJHEHUS
nabopaTopHON pabOTHI.

Kputepuu onenuBanust 1a00paTopHoil paboThl (10 NATHOAIILHON IIKAJIe):

Onenka XapakTepuCTHKa OTBETa

Pab6oTa BbInonHeHa nonHocTho. CTYIEHT BiajeeT
TEOPETUUYECKUM MaTepHalIoM, CIIOCOOEH JI€TaIbHO OMMCATh X0
BBINOJIHEHUS pa00Thl. OTYET BHIIOIHEH MOJHOCTHIO B
COOTBETCTBUU C NPEABSIBIIEMbIMH TPEOOBAHUSIMHU.

PaboTa BbInonHeHa nonHocThio. CTYIEHT BiajeeT
TEOPETUUYECKUM MaTEpPHAJIOM, MOXKET O0OBSICHUTD X0 paboThl,
«Xopouio» JIOITyCKasi He3HAYUTeNbHbIE OLIMOKH B TEOPETUUECKOI yacTu.
OT4eT BBINOIHEH MOJTHOCTHIO B COOTBETCTBUH C
IpeabsBIsiEMbIMU TPEOOBAHUIMU

PaboTa BeImoTHEHA C HE3HAYUTEIBHBIMH OITUOKaMU. CTyIeHT
IIPAKTUYECKH HE BJIAJIEET TEOPETUUECKUM MaTEPUAJIOM, I0ITyCKast
OIIMOKY IIPU MOSICHEHUH X0J1a padoThl. OTYET BHIIIOJIHEH C
HapylIeHHEM IPEAbIBIsEMbIX TPeOOBaHUIA.

«OTINYHO»

«y,I[OBJ'ICTBOpI/ITeJ'ILHO»

«HCy,Z[OBJ'ICTBOpI/ITCJ'IBHO» PabGora He BBIIOJIHEHA.

3. OneHo4YHbIe MATEPHAJIbI UTOTOBOI0 KOHTPOJISI (MPOMEKYTOYHOM aTTecTaluu) M
KpHUTEPUH OLCEHUBAHUA

[Ipu BBICTABIIEHMU UTOTOBOM OLICHKH YUYUTBHIBAKOTCS OLIEHKH, ITOJYUYEHHBIE CTYJAEHTOM BO
BpEMsI TEKYILIETO KOHTPOJIS, @ TAK)KE OLIEHKA MPH ClIaue 3a4eTa ¢ OI[EHKOM.

Bo Bpems npoBeaeHust 3aueTa ¢ OLEHKOM CTYAEHTY BBIAAETCS 2 BOIpOCa MO U3y4aeMoil
nucturinae. Ha moarotoBky k otBery orBoautces He Oosiee 10 munyT. Ilocne dero cryaeHT B
YCTHOU (popMe OTBEYAeT MPeroaBaTesio Ha MOCTaBIeHHbIC BOMPOCHL. B cimydae mpenoctaBieHus
HETIOJIHBIX OTBETOB, MPEMOJABATENIb MOXKET 33J1aTh CTYJICHTY | yTOUHSIIOIINIA BOIPOC.



IIpumepnwiil nepeueHb 60NPOCO8 K 3auemy:
. IloHsATHE KOMIIBIOTEPHOT'O 3PECHUSI.
. CTpyKTypa CHCTEeMBI TEXHHUYECKOTO 3PCHHUSI.
. YCTpPOUCTBO KaMepBl.
. Tunibl poToMarpwuir.

. LlBeToBBIE pOCTpAHCTBA.

. bubnmmorexa OpenCV.

. ATITOPUTMBI MaIlTMHHOTO OOYYEHHUSI JJIs1 paclio3HaBaHHUS 00Pa30B.
0. CBepTouHbIE HEHPOHHBIE CETH.

1
2
3
4
5. AIropuT™M KOMIBIOTEPHOTO 3PEHMUS.
6
7
9
1

Kputepun onieHnBaHus 3a4eTa ¢ OLEHKOMW (10 MATHOAJUIBHOM IIKaJIe):

OneHka

XapakTepucTuka OTBeTa

«OTInyHO»

oOyJaromuics ri1y00Ko U BCECTOPOHHE YCBOMJI JTUCIUILINHY:
U3JIaraeT MaTepuan YBEPeHHO, JIOTHYHO U TPAMOTHO; YMEJIO
00OCHOBBIBACT U APTYMEHTHPYET BBIIBUTAEMbIC UM UJICH; JCJIACT
BBIBOJIBI M 0000IIEHNS

«Xopomo»

00YYaroIMICS B OCHOBHOM YCBOWJI AMCIIUILIMHY: U3J1araeT
MaTepuall, OMpasCh Ha 3HAHWS OCHOBHOM JIMTEPATYPHI; HE
JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH; /IE/IacT BBIBOIBI U
00001IeHN

«Y IOBIETBOPUTEIILHO»

00y4Jaromuics U3y4nil AUCHUIUIMHY HEIOCTATOYHO YE€TKO U
MOJIHO: JIOMYCKAEeT HECYIIECTBEHHbIE OIIMOKH U HETOYHOCTH,
c1abo0 apryMEeHTHPYET Hay4HbIe MOJIOKEHHS; 3aTPyAHSIETCS B
(GhOopMyJIMPOBaHHUH BBIBOJIOB M 0000IICHUN

«HeynoBneTBOpUTEIBHO»

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

4. OneHOYHbIe MATEPHAJIbI ISl IPOBEPKH OCTATOYHBIX 3HAHMI (C()OPMHUPOBAHHOCTH

KOMIIEeTeHIHii)

JU1st IpOBEpPKU OCTAaTOYHBIX 3HAHUH MCIOJIb3YIOTCS TECTHI M 3a/1aUH.
IIpumepnvie mecmogwvie ORPOCHI:
1. Yro Ttakoe noporosas ¢uiastparus? (MOIIK 2.3)
a) Meroa NoBBILIEHUS! KOHTPACTa N300paKeHUI
6) Mertoa yiydlieHus pe3KoCTH U300pakeHu i
B) Meroa OuHapusanuu U300paxkeHuit
r) Merton yaaneHus nryma U3 n3o0pakeHui
2. Jleckpunropom nzodpakenus Hazpieatot: (UI1K 2.2)
a) Bexrtop mpu3HaKkoB, ONMCHIBAIOIUI H300pakeHne
0) I'paduueckoe npeacTaBiIeHUE pacTpeIeIeHUs JaHHBIX
B) Martpuna, npuMeHsiemas Ui IpeoOpa3oBaHus U300pakeHU I
r) Bekrop, moka3pIBarouuii HarpaBieHre HauOOJIbILIEr0 BO3pacTaHus SPKOCTH

Kiroun: 1 B), 2 a).

3aoauu

3apauya 1 (MOIIK 4.3)
Hammcatre mporpammy, KoTopas IpHHHUMAET Ha BXOJ HM300pakeHUE JOPOKHOU CIICHBI,
HAXOJHUT KOOPJMHATHI OTPAaHHMYMBAIOIINX PAMOK I KaXI0T0 00bEeKTa Ha U300paKEHUH, TTOCIe

4yero Kaxkaasg o00J1acTh,

npuHaUIekanas c(OpMHUpPOBAaHHOW OrpaHMYMBAIOLIEH  paMKe,

cpaBHHBaeTcs cC ImabnmoHoMm c momomiplo Merona SIFT. PesynpTupyromee wu3oOpaxkeHue



npecTaBisieT co00i MCXOAHOE M300paKEHUE C HAIOKEHHBIMU OTPaHUYMBAIONIMMU PaMKaMHU
BOKPYT T€X 00BEKTOB, KOTOPhIE UMEIOT MAKCUMATbHYIO CXOKECTh C MA0IOHOM.

3agaua 2 (UIIK 2.2)

Hamnucarps nporpamMmy, KOTOpasi MpUHUMAET HAa BXOJ M300pa’kKeHHE MACKU CErMEHTAIIMU
MECTHOCTH, Ha KOTOPOH MPHCYTCTBYEeT JHMIIHHA TeKCT. [Iporpamma moipKHa BbIIaBaTh
pe3yabTHpYyIolee H300paKeHne, MpeICTOBRIsAIoNeee co00i ncxoaHoe n300paKeHne, Ha KOTOPOM
OTCYTCTBYET JIMITHUNA TeKCT. ECiiM Ha MCXOHOM M300paKEHUH TaKXKe MPHUCYTCTBYET IIyM, €ro
HE00X0ANMO yOpaTh.

OTBeTHI.
3agaua 1.
from PIL import Image, ImageFilter
import matplotlib.pyplot as plt
import numpy as np
from tgdm import tgdm
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)
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 ompenesnsieM KIIIOUYEBbIe (XapaKTepHU3yIONIUe) TOUYKA Ha U300paKeHUHN
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 KITI0YeBbIe TOUYKH Ha N300pakeHnu 1radiaoHa
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()

3agauya 2.
from PIL import Image, ImageFilter
import matplotlib.pyplot as plt
import numpy as np
from tgdm import tgdm
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 tgdm(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, -
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 pazpadorunkax

Mames [mutpuii BagumoBuu, noneHT kadenpsl HWHGOPMALMOHHOTO OOecreueHus
MHHOBAIlMOHHOW  JEATENbHOCTH  (DaKyslbTe€Ta WHHOBALMOHHBIX TEXHOJOTHMH, KaHAWAAT
TEXHUUYECKUX HayK.

bonnapuyk AntoH CepreeBuy, IOLEHT Kadeapbl HH(OPMAIMOHHOIO oOecredyeHus
WHHOBAIIMOHHOW  J1€ATENbHOCTH  (DaKyJIbT€Ta HHHOBAIMOHHBIX TEXHOJOTHHM, KaHAMJAT
TEXHUYECKUX HAYK.



