MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUNICKON ®EJIEPAIIIN
(henepanpHOE TOCYAPCTBEHHOE OFOPKETHOE 00Pa30BaTEILHOE YUPEHKICHHE
BBICIIETO 00pa30BaHUs
«TONBATTUHCKMI rOCYTapCTBEHHBIN YHUBEPCUTET

b1.B./IB.05.02

(UHOEKC OUCYUNAUHDL)

PABOYASA ITPOI'PAMMA JTUCHHUIIJINHBI

Cucremsbl KOMIIBIOTCPHOI'O 3pCHUA

(HaumeHnosanue OUCYunIunbl)

M0 HAMPABJICHUIO OJITOTOBKY (CHEIUAIbHOCTH)
11.03.04 DnexTpoHUKa U HAHOAJIEKTPOHUKA

HaMpaBIEeHHOCTH (TIPOHIIb)
[IpombIIeHHAS HIEKTPOHUKA JUTSI TPOU3BOICTBA OCCIIMIIOTHBIX JICTATENBHBIX allapaToB

®dopma o0ydeHus: OUHas
I'ox nabopa: 2026
O6mras Tpynoemkocts: 4 3E

Pacnpenene}me YaCoB JUCIMILIMHBI IO CeMeCTPpaM

Cemectp 8

dopMa KOHTPOJISA | DK3aMeH Hroro
Bua 3ansaruii
Jlexnuu 12 12
JlabopaTopHbie 36 36
[IpakTHyeckue
PykoBo1cTBO: KypcoBbIie paboTHI (mpoekThl) / PI'P
[IpomexxyToUHasi aTTecTalus 0,35 0,35
KoHnrtakTHas pabota 48,35 48,35
CamocTosTenbHas paboTa 60 60
KonTpoJib 35,65 35,65
Hroro 144 144
( )

AOKYMEHT MOArnnCcAH
QNEKTPOHHOW NMOAMUCHIO

Ceptudumkat: 00CF652E9D4759496E28C17423678E13CC
Bnapeneu; Wesuos AnekcaHap AnekcaHapoBuy
OencteuteneH: ¢ 07.04.2026 go 01.07.2027

. J




Pabouyro nmporpamMmy coctaBuiI(u):
JIOTICHT, OTCYTCTBYeET, K.T.H. [ Tn6un E.C.

(Oondcnocmy, yuenoe 3eanue, cmenenv, Pamuaus 1.0.)

(Oondicnocme, yuenoe 36anue, cmenensb, Pamunus 1.0.)

Penen3upoBanue pabouei mporpaMMbl TUCHUTUINHBI:

g OtcyTcTBYET

Penienzenr

(QoadicHocms, yueHoe 36anue, cmenenv, Pamunus 1.0.)

Pabouas mporpamMma qucuuniauHsl coctaBieHa Ha ocHoBaHMM @PI'OC BO u yueOHoOro miana
HAIpaBJICHUS TTOATOTOBKH (CHEIHUATFHOCTH)
11.03.04 DnexTpoHNKa U HAHOAJIEKTPOHHKA

Cpok peiicTBus pado4eil mporpaMMsbl AUCHHUILIMHBI 10 «31» aBrycra 2030 r.

YTBEPXIEHO

Ha 3acenanuu xadeapsl
«IIpoMbIIIIEeHHAS STIEKTPOHUKA»

(mporokou 3acenanus Ne 5 ot «11» nexkabps 2025 r.).



1. esab ocBOeHMS JUCUMILIIHHBI

Lenp ocBoeHUST TUCHUIUIMHBI —(DOPMHUPOBAHKE Y CTYACHTOB KOMIETCHIIHA, HEOOXOIUMBIX
JUIs pa3pabOTKM M IKCIUTyaTalldd CPeACTB MHGOPMAIIMOHHOW JJICKTPOHHKH I 00paboTKH
uHGOPMAIIUH ISl TOCTEAYIONIETO UCIIONh30BaHMSI B MPOPECCHOHAIBHOMN IeATeIHHOCTH.

2. Mecrto aucunmimabl B ctpykrype OIIOII BO

JIMCUMIUIMHBl M TPAaKTUKH, HAa OCBOGHHHM KOTOpPBIX OaszupyeTcs JAaHHas IUCLUIUIMHA:
JUCIUIIMHA OTHOCUTCS K 650Ky b1 «/lucuummmnel (Mogysmn)» 4actsb, popmupyemasi ydacCTHUKaMHU
00pa3oBaTeNbHBIX OTHOILICHUN HaNpaBjeHUs MOoAroToBkH OakanaBpuata 11.03.04 «DnexkTpoHuka u
HAHOAJIEKTPOHUKa»: «Belcmass maremaTtuka», «®Pusnka», «OCHOBBI 3JIEKTPOHHOH TEXHHUKHY,
«upopmaTuka», « NEKTPOHHBIE U3MEPUTENbHBIC IPUOOPHI U AATYUKH UH(POPMALIUN.

JIMCUUIUIMHBL ¥ TIPAKTHKH, JJI1 KOTOPBIX OCBOCHUE JAHHON TUCIMIUIMHBI HEOOXOAUMO KaK
npeuiecTByonlee: « BeimonHeHue BeITyCKHON KBATH(PHUKAITMOHHON paboThD».

3. Ilnanupyembie pe3yJabTaThbl 00y4eHUsI

WU3MEPEHUM, CBA3aHHBIX C
MaTepuatamMu u
U3JIETIUSMH JIEKTPOHHOU
TEXHUKHU 10 OTPACIAM
NeSATEIbHOCTH

IPOAYKTa IIPOU3BOJICTBA

dopMupyembie U HNuaukaropsl
KOHTPOJIMpyeMble AOCTHKEHU S Ilnanupyemble pe3yabTaThl
KOMIIeTEeHI[UH KOMIIeTeHIH o0y4eHust
(kK01 ¥ HAMMEHOBAHUE) (K0 1 HAMMEHOBAaHUE)

[1K-4 Cnoco6en | [1IK-4.1 3Haer 3HaTh: METOIUYECKYIO 0a3y
OpraHU30BbIBATH METOJIMYECKYI0 0azy H3MEpEHUI MapaMeTpoB
METPOJIOTHYECKOE U3MEpEHHI mapamMeTpoB TEXHOJIOTMYECKUX MPOIECCOB U
obecrieueHue TEXHOJIOTHYECKHUX TECTUPOBAHUS MTPOIyKTa
HEOOXOUMBIX MIPOLIECCOB U TECTUPOBAHUS | MPOU3BOJICTBA

YMeTh: HCTI0JIB30BaTh
METOJMYECKYI0 0a3y H3MepeHui
napamMeTpOB TEXHOJIOTHUYECKUX
MPOIIECCOB U TECTUPOBAHUS
POJIyKTa MPOU3BOACTBA

Bnaners: HaBbIKaMu U3MEpPEHUS
I1apaMeTPOB TEXHOJIOTUYECKUX
MPOLIECCOB U TECTUPOBAHUS
IIPOYKTA MPOU3BOJACTBA

[1IK-4.2 Ymeer
OCYILECTBIIATH ITIOBEPKY,
HACTPONKY U KaTHUOPOBKY
AIEKTPOHHOMU
U3MEPUTEIILHON
armapaTypbl

3HaTh: KaKUM 00pa3oM
OCYIIECTBIISATh IOBEPKY, HACTPOUKY U
KaJOPOBKY 3JEKTPOHHOM
WM3MEpUTENIbHON anmnapaTypbl

YMeTh: OCYIIECTBIATH IOBEPKY,
HACTPOMKY U KaluOpOBKY
3JIEKTPOHHOU U3MEPUTEIIBHOMN
armaparypbl

Bragets: NONHBIMY 3HAaHUSIMHU KaKUM
00pa3oM OCYIIECTBIISIETCS TOBEPKa,
HACTpOWKa U KaJIMOpPOBKa
3JIEKTPOHHOU U3MEPUTEIIBHOM
annaparyphbl

I1K-4.3
HaBbIKAMU

Bnaneer

3HaTB2MeTOI[BI MECTPOJIOTHYECCKOI'O
COMMPOBOKACHHUA TCXHOJIOTHYCCKHUX




dopmupyemMbie U HNuaukaTopsl
KOHTPOJINpyeMble JAOCTUKEHUS [Inanupyemble pe3yabTaThl
KOMIIeTeHI[UH KOMIIeTeH Ui o0y4eHus
(Koa ¥ HANMEHOBAHUE) (K01 1 HANMEHOBAHUE)

METPOJIOTHYECKOTO IIPOLIECCOB
COTIPOBOXKACHHUS YMeTh: 0CyIIecTBIATh
TEXHOJIOTHYECKUX METPOJIOTHYECKOE COMTPOBOKIACHNE
MIPOLIECCOB TEXHOJIOTHUECKUX MPOIIECCOB

Bnaners: HaBbIKaMu
METPOJIOTMYECKOTO COMIPOBOXKIACHUS
TEXHOJIOTHYECKHUX MPOIECCOB




4. CTpyKTYypa ¥ coJep:KaHue TUCHUIIMHBI

®opMbI TEKYyLIET0

Moayab B . HaunMeHoBaHMe TeM 3aHATHI Oo0bem, HNHuTepakTus, KOHTPOJIH
yueOHoi . Cemectp Baanbl (HauMeHOBaHMe
(pa3znen) (yueOHoii padoThI) 4. 4.
padoThbI OLIEHOYHOI' 0
cpeacTna)
Monyns 1 | Jlek.,JIa0., CucteMbl TEXHUYECKOTO 3peHusi. KOMIIOHEHTHI CUCTEMBI 8 27 - - 3aImTa
Cp. TEXHUIECKOTO 3peHus. [IpuHITUTIBI paOOTHI. mabopaTopHOM PabOTHI
[puknamable 3a1a4u, peraeMbie C MOMOIIBIO CUCTEM
TexHuueckoro 3penus. Cencopsl nzobpaxenus. KMOII- u I13C-
Matpuirel. UacTpymMenTs! u gpefimBopku: OpenCV, TensorFlow u
Keras, OcnoBbl PyTorch, YOLO u SSD.
Monyne 2 |Jlek., JJab, |OpenCV. L{BeToBoe npoctpanctBo. KoHTypHEIi aHamM3. 8 27 - - 3aIuTa
Cp. PazpaboTka cucTeMbl pacrio3HaBaHUsI HOMEPHBIX 3HAKOB. DTaIlbl imaGopaTopHO# paboThI
pa3paboTku: cOOp TaHHBIX, TIPEIBAPUTEIIbHAS 00padOTKa,
o0Oyuenue Mozenu. OleHKa MPOU3BOIUTEIILHOCTH U OIIUOKH.
WHTerpanus ¢ cylecTBYIOIUMH CHCTEMaMU BHICOHAOTIOICHHS.
Monyne 3 | Jlek., JIab, |IIpoekTnBHas reoMeTpusi B KOMITBIOTEPHOM 3peHHU. Mozensb 8 27 - - 3alluTa
Cp. MPOEKTUBHOM Kamephl. TpexmepHas pekoHcTpykmms. KamnopoBka mabopaTopHOM PabOTHI
kamepsl. LlITpuxosoit kox, QR-koxa. Co3nanue CUCTEMBI
MOHHUTOPUHTA IOPOKHOTO ABMKeHH. COop u 06paboTka
BUJICOJAHHBIX. J|eTeKINs ¥ TPEKUHT TPAHCTIOPTHBIX CPEICTB.
AHaNn3 TIOTHOCTH NMOTOKA U CKOPOCTH JIBUYKEHHUSL.
Monyne 4 |Jlek., JIab, |MamunaHoe 00y4deHue. CUCTEMBI pacliO3HABaHHS 00PA30B. 8 27 - - 3aluUTa

Cp.

HpOMBIH.UIeHHBIe CUCTCMbI TCXHUYCCKOI'O 3pCHUS.

mabopaTopHON PabOTHI




®opMbI TEKYyLIET0

Moayab B . HaunMeHoBaHue TeM 3aHATHI Oo0bem, HNHuTepakTus, KOHTPOJIH
yueOHoi . Cemectp Baanbl (HauMeHOBaHMe
(pa3znen) (yueOHoii padoThbI) 4. 4.
padoThbI OLIEHOYHOI' 0
cpeacTBa)
[IpoekTrpoBaHKe CUCTEMbI aBTOMAaTHYECKOTO KOHTPOJISI KauyecTBa
npoayKiuy. Vicrionp30BaHne KOMITBIOTEPHOTO 3PSHHUS TS
oOHapyxeHus AedekToB. MHTerpaius ¢ MpOMbIINIICHHBIMH
poGoTamu U KoHBeliepaMiu. MOHUTOPUHT U OTYETHOCTb.
Onrrndeckoe pacro3naBanne cuMBoiioB (OCR). Mertoap!
M3BJICUYCHUS TEKCTA U3 n300pakenuit. [ToctoopaboTka u
koppekuus tekcra. [Ipumenenne OCR B mokymMeHTOO00pOTE U
aBTOMaTH3aIHH.
Bynymee komnbioTepHOTo 3peHnsi. HOBbIE TEXHOIOTHH M TPEHIBL.
Mopyns 5 |ITA 8 0,35 - - -
«IToaroroBka K 9K3aMeHy» 8 35,65 - - -
Uroro:| 144




5. O06pa3oBaTe/ibHbIE TEXHOJIOTHH

Jl1 o1leHKU 3HaHUI, yMEHUS U YPOBHS MPOo(decCHoHaNbHBIX KOMIETEHIINN, IPUOOpeTaeMbIX
BBIIIYCKHUKOM B IIPOLECCE U3YYEHUs JUCHUIUIMHBI «CHCTEMBI KOMIIBIOTEPHOIO 3PEHHUS»
HCIOJIB3YIOTCSL TEXHOJIOTUU TPATAUIIUOHHOTO O0yUEHUSI:

- JIEKLUH;

- mabopaTopHbIe pabOTHI;

- TpaKTHYECKUE 3aHATHS C YCTHBIM OINPOCOM OOYYaIOUIMXCS U 3aKperuieHuEeM
TEOPETUYECKOr0 MaTepuara;

- UHAMBHUIAYA&JIbHbIE U TPYIIOBBIE KOHCYJIBTALIMM IO TEOPETHUECKUM M IPAKTHYECKH
BOIIpOCaM Kypca;

- BBINIOJTHEHHUE MPAKTHYECKUX 3aJlaHHi, KOTOpBIE MO3BOJSIOT MPUOOPECTH MpPAaKTUYECKHE
3HAHUS ¥ HAaBbIKU pEIIeHUs 3a]Jaul U paboThl C HOPMAaTUBHOM, METOMYECKON, HAYyYHO-TEXHUYECKON
U CIIPAaBOYHOU JIUTEPATYPOU;

- IPOBECHHE PA3TUYHBIX (OPM CaMOCTOSATEIHHON pabOThl, KOTOPask BKIKOYAET MOATOTOBKY K
JIEKIMOHHBIM U MPAKTUYECKUM 3aHATHUSAM, NOJATOTOBKY AOKJIAJa M €ro IMPE3eHTALUU K 3alluTe Ha
MIPAKTUYECKOM 3aHSATHH.

6. MeToauyeckne yKa3aHHsl 110 OCBOCHUIO 1M CLUTLIIHHbBI

6.1. OOyuaromumcsi HEOOXOJUMO O3HAKOMUTBCS: C COJEp)KaHUEM pabouell MporpaMMmsl
muctuminael (manee — PIIJ[), ¢ mensMu W 3agadaMu JUCHUIUIMHBI, €€ CBSI3IMHU C JIPYTUMH
JTUCIUIIIIMHAMA  00pa30BaTEebHON MPOTPpaMMbl, METOJWYECKUMH pa3padOTKaMu TIO JaHHOU
JIHCIUILINHE,

6.2. Metoaunyeckue yka3zaHus 0 MOJATOTOBKE K JIEKIIMOHHBIM 3aHSATHSIM.

B xome nexkumii paccMaTpuBalOTCS OCHOBHBIE TOHSATHS TEM, CBSI3aHHBIE C HUMH
TEOPETHUECKHUE U TTPAKTUUECKHE TPOOIEMBI, TAIOTCS PEKOMEHIAINH JIJII CAMOCTOSTEILHON pabOThI
W TIOATOTOBKE K TPAKTHYECKUM 3aHsATHsIM. [lodTOMy WU3ydeHHWe IUCIHUIUTUHBI TpedyeT
CHUCTEMATHYECKOTO U TIOCIEIOBATEIPHOTO HAKOTUICHHWSI 3HAHWMW, CIIEIOBATEIBHO, MPOIYCKH
OTJENBHBIX TEM HE TMO3BOJSIOT TTYyOOKO OCBOWTH mpeamer. OOydaromuMces HE0OXOauMo: mepes
KKJION JIEKIMEeW MpOoCMaTpUBaTh padOUyI0 MPOTPaMMy IUCIUILINHBI, €€ OCHOBHBIE BOIIPOCHI,
PEKOMEHIyEMYIO JINTEPATyPy, UTO MO3BOJIUT CIKOHOMUTH BPEMsI HA OCBOCHHME TEMbI Ha Ay JUTOPHOM
3aHATUH; TIepe]  OYEPEIHOM JICKIUEeW HEOOXOJUMO TPOCMOTPETH/TIOBTOPUTH  MaTe€pHaIbI
npenpiaymend Jgekiuu. [Ipu 3aTpyqHEHHSIX B BOCHPHUSATHM MaTepuana clieyeT oOpaTHTbcs K
OCHOBHBIM JIUTEPATYPHBIM UCTOUYHUKAM.

6.3. MeTtoauyeckue yka3aHusi MO MOJATOTOBKE K MPAKTUYECKUM 3aHSATHUSM.

B xoze mpakTHYeCKUX 3aHATUHA yTIyOJSIOTCS M 3aKPEIUIIOTCS 3HAHHS O0YYaroIIMUXCs 0
Py PACCMOTPEHHBIX Ha JIEKIMSIX BOMPOCOB, 3HAHUM 10 COBPEMEHHBIM METOJIaM MPOEKTUPOBAHUS
CHUCTEM TOTpeOUTENCH PA3NMYHBIX MPEANPHUATHNH W OCHOBHBIX CIOCO0AX TMOCTPOCHHUS CHUCTEM
AIIEKTPOCHAOKEHHSI; IO METOJaM pEIIeHUs ONTHUMH3AIMOHHBIX 3a7ad B JJIEKTPOCHAOKCHHH U
BOIIPOCAM ONTHUMH3AIMNA CTPYKTYPhl U PEKHMOB JJICKTPUUECKUX CETeH MPEANPHUSATHH; YMEHUS
MPOU3BOUTH BHIOOP SKOHOMHUYECKH OOOCHOBAHHBIX CXEM U PEKUMOB CHUCTEM IJIEKTPOCHAOKEHUSI.
Ha mpaktuueckmx 3aHATHUSX  Pa3BUBAIOTCA  CIIOCOOHOCTH  HCIOJIb30BaTh  COBPEMEHHBIC
WH(GOPMaIMOHHBIE TEXHOJIOTHH, YIIPABIISITh HHPOPMAIUEH ¢ MPUMEHEHHEM MPUKIIATHBIX TPOTpaMM;
WCIIOJIh30BaTh CETEBBIE KOMITHPIOTEPHBIC TEXHOJIOTHH, 0a3bl JAaHHBIX W TAKEThl MPUKIATHBIX
mpoAyKTOB. [Ipy MOATOTOBKE K MPAKTUYECKUM 3aHSATUSAM KaX bl 00YYaIOIHIACS TOKEH:

— U3YYUTh PEKOMEHIOBAHHYIO JINTEPATYPY;

— U3YYUTh MaTepHUalIbl JICKIUHL;

— MOATOTOBUTH OTBETHI HA BCE BOIIPOCHI IO M3y4aeMOn TEME;

— BBINIOJIHUTH JIOMAIlIHEE 3a/laHhe, PEKOMEHJIOBAHHOE IperojiaBaTesieM IpU H3YYEHUU
KaXI0U TEMEI 3aHSITHS.



[lo 3amanuio mnpemnopaBarens OOyYaIOMIMHCSA JOJDKEH IOATOTOBUTH JOKJIAL TO TeMe
MIPAKTHUYECKOr0 3aHATHA. B mporecce moAroToBKU K MPaKTHYECKUM 3aHATUAM 00yYaroluecs MOryT
BOCIIOJIb30BaThCsl KOHCYJIbTALUAMH IIPENogaBaTels.

6.4. CamocTosaTenbHasi paboTa BKJIIOYAET B ce0sl BHINMOJIHEHUE PAa3IMYHOIO poja 3aJlaHuil U
CaMOCTOSITEJIbHOE M3Y4YEHHE TEOPETHUYECKOI0 MaTepuana 1Mo y4eOHMKaM M y4eOHBIM MOCOOHSIM C
MOJTOTOBKOM K MPaKTUYECKUM 3aHATHSIM. KOHTPOJIb caMOCTOATENbHON paboThl 00YUarOIINXCs HaJ
IpOTrpaMMOil Kypca OCYILECTBIISICTCSI B XOJi€ MPAKTUYECKUX 3aHATHHA (YCTHBIA ONpOC, pelieHHe
3aja4, MyOJIMYHOE BBICTYIIEHUE C JOKJIAJIOM 110 BRIOPAaHHOM TeMe, TECTUPOBAHHUE).

7. OueHOYHBIE CPEACTBA

7.1. ITacnopT OLIEHOYHBIX CPEACTB

Kon
KOHTPOJIMPYeMOi
KOMIIeTeHI[UN
(MM ee 4acTH)

Cemectp

HaumenoBanue
OIIEHOYHOI0 CpeCTBa

8 I1K-64

10.

11

13.

14.

®ynkropsl B OpenCV. MeToj rinaBHbIX KOMIIOHEHT
(cv::PCA). Cunrymnspaoe paszioxenue (cv::SVD).
I'enepatop ciyuaiineix uncen (cv::RNG).

Pa6ora c Buzneo. Urenue BUIeO ¢ HOMOIIBIO OObEKTa
cv::VideoCapture. 3anuch BIICO ¢ TOMOIIBI0 00BEKTa
cv::VideoWriter.

@unbTpsl U cBepTKa. [Toporoseie onepanuu. Meron Ony.
AanTUBHBINA MOPOT.

Crinaxusanue. [Ipoctoe pa3MbITHE U IPSIMOYTOJIbHBIN
¢bunsTp. Menuanubiit uiabTp. IBycTOpOoHHUHN GUIBTP
[TpousBonusie u rpaguentsl. Oneparop Cobens. PuabTp
[lappa. Jlanmacuan

Tumnb! n306pakenuit u 6onpmMx MaccuBoB. Kiace cv::Mat:
IUI0THBIE N-MepHbIe MacCUBBI

PucoBanue u annotupoBaHue. JIMHUM U 3aUTHIE
MHOroyroiasbHUKU. Ipudter u Tekcr

JuckperHoe npeobpazoBanne Oypoe.
cv::dft(),cv::idft(),cv::mulSpectrums()

CBepTKa ¢ TOMOIIBIO TUCKPETHOTO TPeoOpa3oBaHus
®dypbe. TUCKPETHOE KOCHHYCHOE MTPeodpa3oBaHue
cv::dct(),00paTHOE TUCKPETHOE KOCUHYCHOE
npeoOpazoBanue cv::idct()

Wurerpanbubie m3o0paxkenus. cv::integral().MaTerpampHOe
n300paxkeHue B BUJIe CyMMBI. IHTerpagbHOe n300paxeHue
B BUJIE CYMMBI KBaJIpaToB. HTErpaibHOe H300pakeHue B
BUJIE CYMMBI C HAKJIOHOM

. detextop rpanun Kaunu. cv::Canny()
12.

[IpeobpazoBanms Xada. [IpeodpazoBanue Xada mms
IIOMCKA MIPSIMBIX U OKPY’KHOCTEN

JucranunonHoe mpeodpa3oBaHue.
cv::distanceTransform(). HemoMedeHHOe AUCTaHIIMOHHOE
npeoOpaszoBanue. [loMedeHHOE TMCTAaHIIMOHHOE
peoOpa3oBaHue

CermenTanusi. 3ajJUBKa. AJITOPUTM BOJIOpa3iena.




Kon
KOHTPOJIMPYeMOi HaumenoBanue

KOMIIeTEeHI[UN OIIEHOYHOI0 CpeCTBa

(MM ee 4acTH)

Cemectp

Anroputm GrabCut. CerMeHTanusi METOJJOM C/IBUTa
CpeIHero

15. Mogens kamepsl. [IpeodbpazoBanue Ponpureca. uctopcus
00BEKTHBA

16. KanubpoBka kamepsl. MaTpuIia moBopoTa 1 BEKTOP
napajuiensHoro nepeHoca. KannbpoBounble 10CKu

17. Koppexkuus nucropcuu. KapTbl KOppeKIIUU 1UCTOPCUU.
cv::convertMaps(), cv::initUndistortRectifyMap(),
cv::initUndistortRectifyMap(), cv::remap(),
cv::undistort(),cv::undistortPoints()

18. Addunnubie u nepcrnekTuBHbIE peoOpazoBanus. OneHKa
PacroJIO0KEHUS B IPOCTPAHCTBE C MOMOIIBIO OJHOMN
KaMephl

19. ITomy4yeHue cTepeon300paKEHHUI: TPUAHTYJISAIINS,
ATHIIOJISIPHAS TEOMETPHSL, PEKTU(UKAIIUS CTEPEOTaphl

20. Mammunnoe ooydenne B OpenCV. cv::StatModel

Oo6napy:xenue oobexToB. Kackaanpie kiiaccu(puKkaTopsl

7.2. TunoBbIe 3aJaHUS UM HHbIE MATEPUAJIbI, HEOOXOAMMBIE IS TEKYIEero KOHTPOJIsI
7.2.1. Keilic-3amaua

1. 3apanue (s1):

- Pa3zpaboraTh cucTeMy KOMIBIOTEPHOTO 3pPCHUS Ml UACHTU(GUKAIMH 3€JICHBIX KPYTOB H
KpPacCHBIX KBaJPaTOB Ha H300PaKEHUH;

- Pazpabotars cucTeMy KOMIIBIOTEPHOTO 3pEHUS TSl YTCHUS IITPUX-KOJIa;

- Peanm3oBaTh anropuT™M TIOMCKA JOPOKHOTO 3HaKa «OcTaHOBKa 3ampelieHay Ha
HN300paKCHHH,

- Hcnonw3yss MHKPOKOHTPOJUIEP, CBETOAMOJA KpAacHOrO IBETa W MAaKETHYIO IUIaTy,
peann30BaTh BKIFOYCHUE CBETOINO/IA TPH OOHAPY)KEHUH YEIIOBEKA Ha N300PAKCHHN;

- Onpenenuth mapaMeTpbl MaTEMaTHYECKOH MOJENTU MPOCKTHBHOW KaMepbl, UCIOJIb3Ys
n300paKeHHsI, TOJTYYCHHBIC C TIOMOIIBIO PeaTbHON KaMepBhl.

2. Kputepuu oleHKH:

- OIICHKA «OTJIMYHO» BBICTABISIETCS CTYIEHTY, €CJIM JJIEKTpUUecKas cxemMa coOpaHa
MOJTHOCTBIO CaMOCTOSITENIFHO M BEPHO, a MporpaMMa MHKPOKOHTpOJUIepa WM KOMIbIOTEpa
peayin3yeT NOCTaBICHHYIO 3a/1a4y;

- OIICHKa «XOpOILIO0» BBICTABIACTCA CTYJEHTY, €CJIHM alrOpPUTM pEIICHUs 3aJadyu
COCTaBJIEH BEPHO, HO C CYILIIECTBEHHON IOMOIIIbIO MPENO0IaBaTelsl, a MporpaMmma MUKpOKOHTPOJLIEpa
pealin3yeT MOCTaBICHHYIO 3a/1auy;

- OIICHKA «YJIOBJIETBOPUTEILHO» BBICTABIISACTCS CTYACHTY, €CIIM AJCKTPUUECKasl cXxema
CHUCTEMBbI KOMIIBIOTEPHOTO 3pEHUSI U IPOrpaMMa JIMIIh YACTHYHO PEaTn3yIoT MMOCTABICHHYIO 33/1a4y;

- OIICHKAa «HEY/OBJIETBOPUTEIILHO» BBICTABISETCA CTYACHTY, €CIM 3ajada He
BBITIOJTHEHA.



7.3. OueHo4Hble CpeaCTBA JI NMPOMEXKYTOUHON ATTECTAMH MO WUTOraM OCBOEHUS
AUCHHUIIMHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTAllul

Cemectp 8
Ne i/ Bonpocel Kk dk3aMeny
@yukTopel B OpenCV. Merton rmmaBHbIX KOMIIOHEHT (cv::PCA).
1 Cunrynsipaoe paznoxkenue (cv::SVD). I'enepatop ciydallHbBIX YHCEN
(cv::RNG).

Pabora ¢ Bumeo. Urenue Buaeo ¢ momoiisio oobekTa cv::VideoCapture.

2 3amnuce BUIEO C MOMOIILI0 00beKkTa cv::VideoWriter.

3 Q@unbTpsl U cBepTka. [loporoseie onepauunn. Meroa Ouy. AnanTUBHbBIN
OpOT.

4 CrnaxuBanue. [IpocTtoe pa3mpiTHE U  TPSIMOYTOJBHBIN  (QUIBTP.
Menunanusiii Guibtp. JIBycTopoHHHA QHIIBTP

5 [IpousBoansie u rpaguentol. Omnepatop CobOens. @Dunetp [lappa.
Jlanacuan

6 Tunsl u3o0paxenuit u Oonbiux MaccuBoB. Kiace cv::Mat: mnotabie N-
MEPHBIE MACCHUBBI

. PucoBanue u aHHOTHMpoOBaHue. JIMHUM U 3aJIUThIE MHOTOYTOJBHUKH.
Ipud el 1 TEKCT

g JluckpeTtHoe npeoOpa3oBaHue dypre.

cv::dft(),cv::1dft(),cv::mulSpectrums()

CBepTka ¢ MOMOIIBIO TUCKPETHOTO TIpeoOpa3zoBanus Dypbe. TUCKPETHOE
9 KOCHHYCHOE ITpeoOpa3oBanue cv::dct(),00paTHOE JUCKPETHOE KOCUHYCHOE
npeodpazoBanue cv::idct()

Nuterpansubie nzobpaxkenus. cv::integral().Murerpaisnoe nzo0paxeHue
10 | B Bume cymMMbl. MHTETpanibHOEe M300paXkeHUEe B BUIC CYMMBI KBaJIpaTOB.
HHTterpanpHoe n3o0paxeHrue B BUJAE CYMMBI C HAKIIOHOM

11 Herektop rpanun Kaunu. cv::Canny()

[IpeobOpazosanus Xada. IIpeoOpazoBanne Xada I MOUCKA MPSIMBIX U
OKPY)KHOCTEM

JluctaniinoHHoe npeoOpa3oBaHuUE. cv::distanceTransform().
13 | HemomeuenHoe  AWCTaHIIMOHHOE  mpeoOpazoBanme.  [loMmeueHHOE
JTUCTAHIIMOHHOE MPe0oOpa30BaHNe

CermenTarus. 3anuBka. Anroput™ Bojopaszzaena. AnroputMm GrabCut.
CerMeHTalds METOJIOM CJIBUTa CPEIHETO

15 | Monens kamepsl. [IpeobpazoBanue Ponpureca. luctopcus 0o0beKTHBa
KamubpoBka kamepsl. MaTpuia MOBOpOTa M BEKTOpP MapaUIeIbHOTO
nepenoca. KannOpoBouHbIe T1O0CKU

Koppekuus nucropcuun. Kaptel kKoppekuuu guctopcuu. cv::convertMaps(),
17 | cv::initUndistortRectifyMap(), cv::initUndistortRectifyMap(),
cv::remap(), cv::undistort(),cv::undistortPoints()

12

14

16




18

Addunnabie 1 IEpcTIeKTUBHEIE TpeoOpazoBanms. OIEHKA PACIIONIOKEHUS B
MIPOCTPAHCTBE C TTIOMOIIBIO OJTHOW KaMephl

19 [lonyuenune

CTEPEON300paKCHUN:
TCOMETPHS, PEKTU(DHUKAITUS CTEPEOTIAPHI

TPUAHTYJISALMA,

OIUIIOJISIpHAasA

20 | MammnHoe o0yuenue B OpenCV. cv::StatModel

7.3.2. Kputepuu ¥ HOPMbI OLIEHKH

dDopma
NPOBe/IeHUs!
NPOMEKYTOYHOM
aTTrecTaluu

Cemectp

Kpurtepuu u HopMbI OlleHKH

8 3K3aMeH

«OTIIUYHO»

3amuieHs! Bce paboTbl. OTBETHI
Ha JIBa [IPEJIOKEHHBIX B OUjIeTe
BOIIPOCA BEPHBI.

«XOpOoUIo»

3ammiiens! Bce paboTel. Kaxkmas
HE3allHUIICHHAsS B TCUCHUE
ceMecTpa paboTa 3aMEHSIeTCs
OJIHUM JIOTIOJTHUTEIILHBIM
TEOPETHYECKUM BOIIPOCOM Ha
sK3aMeHe. B oTBeTe Ha oJIMH M3
BOITPOCOB UMEIOTCSI HETOYHOCTH
WJIM OTBET HE MOJIHBIMN.

«YAOBJICTBOPUTCIIBHO»

Kaxnast HeBBITIOJTHEHHAS B
TEYCHHE ceMecTpa padoTa
3aMEHSIETCS OJTHIM
JOIIOJIHUTCIIbHBIM
TEOPETUIECKUM BOTIPOCOM Ha
sK3aMeHe. B oTBerax Ha /Ba
BOIIPOCa UMEIOTCSI HETOYHOCTH
MNJIN OTBETHI HE ITOJIHBIC.

«HECYOOBJICTBOPUTCIBHO»

OTtBeT Ha OAMH U3 BOIIPOCOB HE
JIaH WJIH MMOJHOCTHIO) HEBEPHBIN.

dopma
NPOBe/IeHUs
NPOMEKYTOYHOM
aTTrecTanuu

Cemectp

Kputepuu u HOpMbI OlleHKH

8 3alMTa OTYETOB
o
1a00paTOPHBIM
pabotam

«3a4YTCHO»

PaboTta cuntaeTcs BBHIIOJIHEHHOH,
€CJIM OHA BBHITIOJIHEHBI BCE ATAIIBI,
YKa3aHHbIE B METOJIMYECKOM
0coOuH, a pe3yabTaThl
MIPEACTABIICHBI TPENOIABATENIO.
[To pe3ynpTaram BBIIOJIHEHHON
paboThl MOATOTABIUBAETCS OTYET.
OtyeT 3anmmniaeTcst yCTHO 10
BOIIPOCAM, YKa3aHHBIM B
METOAMYECKOM ITOCOOHH HIIH T10
WHJMBUYIbHOMY 33JIaHHUIO 110




Cemectp

dopma
NPOBeEACHUs
NPOMEKYTOYHOM
aTTecTaluu

KpuTtepuu u HOpMbI OlleHKH

MoudUKaIK CO3TaHHON B
paboTe AIIEKTPOHHOM CXEMBI HITH
IPOTPaAMMBI.




8. YueOHO-MeTOoAMYeCcKOEe M HH(POPMALIMOHHOE 00eceuyeHUe TUCIUIIMHBI

8.1. O0s3aTesqibHAsS IUTEpPaTypa

Tun (yueOHUK, ydeOHOE

KoanuecTBO B

HAYy4YHOH
Ne nocooue, yaeoHo-
ABTOpPBI, COCTABUTEJIHU 3aryiaBue (3aroJi0BOK) I'ox n3panus ouoaunorexe /
n/n MeToAnYecKoe mocooue,
HaumenoBanue
NPAKTHKYM, AP.) 3EC
1 | E. A Konona, I'. A. Ilommak | Anroputmsl U nporpaMmmsl. A3k C++ y4eOHoe mocobue 2023 ObC "Jlanp"
2 | A. B. boseipun, II. H. PazpaboTka MyJIbpTUMEIUIHBIX NPUIOKEHUH | yueOHOe mocobue 2024 3BC "IPRbooks"
Hpyxxos, B. JI. EpyxumoB | ¢ ucnons3zoBanuem oudnnorexk OpenCV u
[u ap.] IPP
JI. llamupo, [x. Crokman | KoMnbeloTepHOe 3peHue yueOHoe rmocobue 2024 9BC "IPRbooks"

8.2. /lonoiHMTEILHAS JIMTEPATYPA

Tun (yueOHMK, yueOHOE

KoanuecTBO B

HAYy4YHOH
Ne nocooue, yaeoHo-
ABTOpBI, COCTABUTEJIH 3ariaBue (3aroJjioBoK) I'ox n3panus ounoaunorexe /
n/n MeToInYecKoe mocooue,
HaumenoBanue
NPaKTHKYM, JP.) 3EC
1 | B.C.I'nyxos, P. A. OCHOBBI POOOTOTEXHUKH ydeOHoe mocooue 2019 3BC "IPRbooks"
["anycros, A. A. Tukoi, U.
B. Jlukas
2 | [Takuppauos O./1. KomnbrotepHoe 3penue Ha Python. IlepBbie | yueGHOe mocobue 2021 3BC "IPRbooks"
raru
3 | Knerre, P. KomnrerorepHoe 3penue. Teopus u yueOHUK 2019 3BC "IPRbooks"
ITOPUTMBI
4 | A. B. Ilaa¢unos, b. Y. IIporpaMMHO-annapaTHbI KOMILIEKC MOHOTpadus 2023 3BC "IPRbooks"

Mecxu, A. A. KopoTkuii [u
ap.].

BU3YaJIbHO-U3MCPUTCIIBHOI'O KOHTPOJIA
CTAJIbHBIX KAHATOB HAa OCHOBC
KOMIIBIOTCPHOT'O 3PCHUA U UCKYCCTBCHHOT'O
HHTCJICKTA







8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JAHHBIX U MH()OPMALHOHHBIX CIHPABOYHBIX
cucTeM

. . Kypuan «CunoBasi 2JIeKTpOHHUKA» [ DIEKTPOHHBIN pecypc] : Hayd. )KypH. / —
DnekTpoH. )XypH. — MockBa, Cankt-IletepOypr. — Pexxum moctyma k xxypH.: http://power-e.ru/

. WebofScience[ DnekTpoHHbIH pecypc] : MyIbTUAMCUUIUIMHApHAs pedepaTUBHAS
0aza nmanHeiXx. — Philadelphia: ClarivateAnalitics, 2016— . — Pexum goctyma
apps.webofknowledge.com. — 3arm. ¢ skpana. — 3. pyc., aHr.

. Scopus[DnekTponHbIii pecypc]| : pedepatuBHas O6a3a nganHbix. — Netherlands:
Elsevier, 2004— . — PexxuM octyna : scopus.com. — 3aril. ¢ 3KpaHa. — 3. pyc., aHri.

. Elibrary[ OnexTpoHHBIN pecypc]| : HaydHas 3JeKTpoHHas Oubnuoreka. — Mocksa :
H3B, 2000— . — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHri.

. SpringerLink[OnexkTponnsiii  pecypc] : [0a3a ganHbIX]. —  Switzerland:
SpringerNature, 1842— . — Pexxum noctyna : link.springer.com. — 3ari. ¢ skpana. — S13. anri.

. ScienceDirect[ DnekTpoHHBIN pecypc] : KOJIIEKIHS JIEKTPOHHBIX KHUT H3aTEIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyna :sciencedirect.com. — 3ari. ¢ sKpaHa. —
3. aHr.

. NEICON[DnexTpoHHbIH pecypc] : ayeKTpoHHass MH(OpMaIus : apXuB HayYHBIX
xypHasioB. — Mocksa : HOUKOH, 2002—- . — Pexxum goctyna :neicon.ru/resources/archive. — 3ari. c
9KpaHa. — SI3. pyc., aHII.

. denepanbHbIil THCTUTYT MPOMBINIJIEHHON COOCTBEHHOCTH [DJIEKTPOHHBIN pecypc] :
caiitr @enepaTbHOrO0 HHCTUTYTa TPOMBIIUIEHHOW COOCTBEHHOCTH- . - Pexum nocrymna
http://www.fips.ru. — 3arm. ¢ sxpana. — f3. pyc.

. [TopTan npodeccuonansHoro coodbuectna: http://easyelectronics.ru/

. [Topran npodeccronansuoro coodmectna: https://habr.com/hub/electronics/

. "Enunoe OKHO JOCTyIIa K 00pa3oBaTeNbHBIM pecypcam”
http://window.edu.ru/catalog/resources?&p rubr=2.2.75.26&p page=1

. Information Security / MuHdopmanimonnast 6e30macHOCTh [DIEKTPOHHBIA pecypc] :
000 «I'porek» — DOnektpoHHbld kypHain. — 2003. — Pexum jgocTtyna K IKypH.:
http://www.itsec.ru/main.php

8.4. [lepeuenb mporpaMMHOro odecrneyeHust

Ne Hanvenosanue IO PexBu3uTHI norm;gpa
n/n (naTa, HOMep, CPOK JieliCTBHUS)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc necTBUs — 6ECCPOUHO;

KOHTPAkKT Ne 1653 ot 14.12.2018, cpok
JeHCTBHUS — OECCPOUHO

2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL NeicTBUSL — OECCPOUHO
AcademicEdition

3 | MATLAB & Simulink HoroBop 652/2014 ot 07.07.2014,cpok

JIEHCTBHSI - OECCPOYHO



http://www.itsec.ru/main.php

8.5. Onucanne MarepHaJbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOM JJIs1 OCYLeCTBJICHHSA
00pa30BaTe/IbLHOIO NMpoLecca Mo JHCUHUIIIMHE

HaumeHoBaHue 000py10BAHHBIX YUeOHBIX
Ka0MHEeTOB, Ja0opaTopuii, MACTEPCKUX U

Ne Jp. 00bEKTOB /1JIsl IPOBeIeHUs
. Ilepeyenb 0CHOBHOTO 000pYA0BAHMA
/I | NMPaKTHYeCKHX U Ja00PaTOPHBIX 3aHATHIA,
IOMeEIeHUH JJIS CAMOCTOATEILHOMI
padoThl 00yYAKIIUXCsl (HOMEP ayAMTOPUM)
D-511 YueOnas ayautopust ajsa npoeacHus | CToJbI YYEHHUUYECKHUE JIBYyXMECTHBIE
3aHATHA  JIGKIMOHHOTO  THMA. Y4eOHas | (MOHOOJOK), CTOJIBbI YYEHUYECKUE
ayIuTOpUs Uil TPOBENCHHUS  3aHATUN | TPEXMECTHBIE (MOHOOJIOK) CTOJ
CEeMHUHAPCKOTo THMa. Y4yeOHas ayAUTOPHS JUIS | PEToAaBaTeIbCKUN, CTYH
| | KYPCOBOTO  TPOEKTHPOBAHUSA (BBITIOJIHEHUS | MIPEMOJABATEIbCKHUM, JOCKa ayIUTOpHAs
KypcoOBBIX paboT). YueOHasi ayauropus s | (MeJoBas).
MIPOBEJICHUS TPYIIIOBBIX U WHAUBUAYAIbHBIX
KOHCYNbTallMii. Y4eOHas ayauropus JUis
MIPOBEJICHUS 3aHATUNA TEKYLIETO KOHTPOJIS U
MIPOMEKYTOUYHOM ATTECTALIUH.
2-512 Jlabopatopus "TBepaoreapHas CTONIbl  YYEHMYECKHE  JIBYXMECTHBIE,
DJIEKTPOHHUKA, JIIEKTPUUECKUE LIEHU U CTYJIbA, IIK, JKpaH, [IPOEKTOP,
CXEMOTEXHUKa". MOJIEPHU3UPOBAHHBIA CTeHA «JIlyd 87y,
VYdebHas ayIuTOpHUs AJIsl IPOBEICHHS creHasl saboparopasie MKC-51m/a 503,
3aHSATUN CEMHUHAPCKOTO THIIA. MoHuUTOpHl Samsung740N, monutopel LG
VY4eOHas ayIuTOpHUs A1l KypCOBOTO Flartron, ™onuTop Samsung 763mb,
5 | IPOCKTHPOBAHHS (BBITIOJIHEHHUS KYPCOBBIX MoHuTop Samsung 750S, cucremHbIe
pabor). ook microtech, ocummiorpagp C1-68,
YyeOHas ayIuTOpHsl 17151 TPOBEICHUS ocruutorpad C1-118, sxamro3mu.
TPYIIOBBIX U UHIUBUTyATbHBIX
KOHCYJIbTAIUH
VYyebHas ayiuTopust 17151 TPOBEACHUS
3aHATUN TEKYIIEro KOHTPOJII U
MIPOMEXKYTOYHON aTTECTAIUU.
3 I'-401 ITomerienne mIst caMOCTOSATEILHOMN CT0bl, CTYJIbsI, KOMIBIOTEPHI

paboThI 00YIAFOIIUXCS
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