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

b1.B.13

(UHOEKC OUCYUNAUHDL)

PABOYASA ITPOI'PAMMA JTUCHHUIIJINHBI

CucTtemMbl KOMIIBIOTEPHOTO 3PEHHUS

(HaumeHosanue OUCYunIunbl)

10 HAIIPABJICHUIO MTOATOTOBKH (CHEIIMATIbEHOCTH)
11.03.04 DnexkTpoHNKa 1 HAHORJIEKTPOHUKA

HaIpaBJIeHHOCTH (MTPOpUIIb)
ANTOpUTMBI yIIpaBlIeHNS IBIKEHHEM M HaBUTalus OCCIIMIOTHBIX MOOMIIBHBIX CHCTEM U
KOMIIJIEKCOB

®opma 00ydeHus: 3a04Has
['on Habopa: 2024
O6mas Tpynoemkocts: 4 3E

PacnpeneieHue 4acoB AMCUMIJIMHBI IO ceMecTpam

Kype 5
®dopma KOHTPOJIsS | DK3aMeH Hroro
Buj 3ansiTuii
Jlexknuu 4 4
JlaboparopHbie
IIpakTnueckue
PykoBoACTBO: KypcoBbIie paboThI (ipoekTsl) / PI'P
[IpomMexyTouyHas arrecTauus 0,35 0,35
KonrtakTHas pabora 4,35 4,35
CamocrosiTeapHas padora 131 131
KonTpoJib 8,65 8,65
Hroro 144 144
( )

NOKYMEHT MOAMUCAH
SNEKTPOHHOW NOAMUCHIO

CepTtudumkat: 00CF652E9D4759496E28C17423678E13CC
Bnapeneu;: LesLos AnekcaHap AnekcaHaposuy
LevictBuTteneH: ¢ 07.04.2026 oo 01.07.2027




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»

(mpotoxou 3acenanust Ne 7 ot «24» ¢espans 2026 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

dopmupyemMbie "
pMupy NuaukaTopsbl J0CTHXKEHUS

KOHTPOJIMpyeMble . I[Inanupyemble pe3yJbTaThl
POIHpY KOMIeTeHIUI Py pesy
KOMIIETEeHI[UU o0y4eHust
(Kol 1 HAMMEHOBAHUE)
(ko1 M1 HAaUMEHOBAHME)

[1K-4 Cnocoben I1K-4.1 3Haer 3HaTh: METOIUYECKYIO 0azy
OpraHU30BbIBATH METOJIMYECKYI0 0azy U3MEpEHUI MapaMeTpoB
METPOJIOTHYECKOE U3MEpEHHI mapamMeTpoB TEXHOJIOTMUYECKUX MPOIIECCOB U
obecrieyeHne HeOOXOTUMBIX TEXHOJIOTHYECKHUX TECTUPOBAHUS MIPOIyKTa
U3MEPEHHI, CBA3aHHBIX C MPOLIECCOB U TECTUPOBAHUS | IPOU3BOACTBA
MartepuaiaMu U U3JeIusIMu MPOJIyKTa MPOU3BOACTBA YMeTb: UCTIOTB30BATh
3NEKTPOHHON TEXHUKH T10 METOJINYECKYI0 0a3y U3MepeHHi
OTpaciiAM JEeSTEIbHOCTH MapaMeTPOB TEXHOJIOTHYECKUX

MIPOLIECCOB M TECTUPOBAHUS
IIPOJYKTa MPOU3BOJICTBA

Bnaners: HaBbIKaMu U3MEpPEHUS
I1apaMeTPOB TEXHOJIOTUYECKUX
MPOLIECCOB U TECTUPOBAHUS
IIPOIYKTA MPOU3BOJACTBA

[1K-4.2 Ywmeer 3HaTh: KAKUM 00pa3oM
OCYIIECTBIISATH IIOBEPKY, OCYIIECTBIISATh IIOBEPKY,
HACTPONKY U KaTHUOPOBKY HACTPOUKY M KaJTHMOPOBKY
3JIEKTPOHHOMU 3JIEKTPOHHOW N3MEPUTEIIBHON

HSMCpHTeHLHOﬁ afraparypsl | almapaTrypsl

YMeTh: OCyIIECTBIISATh IOBEPKY,
HACTPOUKY M KaJTMOPOBKY
3JIEKTPOHHOW N3MEPUTEIIBHON
annaparypsbl

Brnanets: mosHBIME 3HAaHUAMU
KakuM 00pa3oM OCYIIECTBISETCS
MOBEpPKa, HACTPOHKA U
KaJarOpOBKa AJIEKTPOHHOM
M3MEPUTETBHON anmapaTypsl

11K-4.3 Brnaneer 3HAaTh: METOIBI




dopmupyemble U

NuaukaTopbl 10CTHXKEHUS

KOHTPOJIHpYeMbIe . [Lnanupyembie pe3yJbTaThl
pompy KOMMeTeHIUI Py pesy
KOMMeETEeHI[UH o0y4yeHHs
(Ko ¥ HAUMEHOBAHUE)
(K01 1 HAMMEHOBAHUE)
HaBBIKAMU METPOJIOTHIECKOTO
METPOJIOTHYECKOTO COITPOBOKICHUS
COTIPOBOKICHHS TEXHOJIOTHUECKUX MTPOIIECCOB
TEXHOJIOTHYECKUX YMeThb: OCyIIECTBISATh
IPOIIECCOB METPOJIOTHYECKOE
COIIPOBOKICHUE

TCXHOJIOTMYICCKHUX ITPOLICCCOB

Bnanets: HaBeIKaMu
MCTPOJOTHYCCKOI'O
COIIPOBOKACHU
TCXHOJIOTMYCCKHUX IIPOLIECCCOB




4. CTpyKTYypa ¥ coJep:KaHue TUCHUIIMHBI

DopMbI TEKYLIET0

Moayanb B . HanmeHoBaHMe TeM 3aHATHH Oo0bem, HNHuTepakTus, KOHTPOJIH
yueOHoit N Kype Bbaxnbl (HauMeHOBaHMe
(pa3zaen) (y4eOHoii paboThI) 4. q.
padoThI OLICHOYHOI'0
cpeacTBa)
Monyns 1 Jlek., Cp. CucrteMbl TEXHUYECKOTO 3peHUs1. KOMIIOHEHTBI CHCTEMBI 5 33 - - TecToBbIC U
TEeXHUUYECKOro 3peHus. [IpuHnumne! paboTsl. [PAaKTUUECKUE 3aaHUs
[MpuknamHble 3a1a9u, peniaeMbie C MOMOIIBIO CUCTEM
TexHuueckoro 3peHus. Cencopsl nzobpaxenus. KMOII- u
[I3C-matpumnpl. MaCTpyMEHTH B (hpeiimBopku: OpenCV,
TensorFlow u Keras, Ocaossl PyTorch, YOLO u SSD.
Mopyns 2 Jlex., Cp. OpenCV. LiseToBoe mpoctpancTBo. KoHTYpHEIN aHaN3. 5 34 - - TectoBble U
PazpaboTka cucTeMbl pacrio3HaBaHUsI HOMEPHBIX 3HAKOB. MPaKTUYECKUE 3aTaHus
Drarbl pa3paboTKu: cOOp MaHHBIX, TIPEeIBApUTEIHHASL
00paboTka, 00yueHnue Mojaenu. OreHka
MIPOM3BOJUTENBHOCTH U oIHOKU. HTerpanus ¢
CYLIECTBYIOUIMMHU CHCTEMaMH BUICOHAOIIOICHUSI.
Monyns 3 Jlex., Cp. [IpoexTnBHAS TEOMETPHS B KOMITBIOTEPHOM 3PCHHM. 5 34 - - TectoBble

Mopeinb npoeKTUBHOM Kamepsl. TpexmepHas
pexoncTpykuus. Kanubposka kamepsl. LltpuxoBoit ko,
QR-kox. Co3zmanue cCUCTEMBI MOHUTOPHHTA JJOPOKHOTO
nerxenus. Coop u 00paboTka BUIcOJaHHBIX. JleTekius u
TPEKHHT TPAHCIIOPTHBIX CPEACTB. AHAIN3 IIIOTHOCTH
ITOTOKA ¥ CKOPOCTH JIBHXKCHHS.

MPAKTUYCCKUC 3aJaHus




Bun

DopMbI TEKYLIET0

o KOHTPOJIA
Monyab . HauMeHnoBaHue TeM 3aHSITHI Oonbem, HNurepakTus,
yueOHoit N Kype Bbannbl (HamMeHOBaHMe
(pa3zaen) (y4eOHoii paboThI) 4. q.
padoThI OLICHOYHOI'0
cpeacTBa)

Monyins 4 Jlek., Cp. MamaHoe o0ydenue. CuCTeMbl paclio3HaBaHHs 00Pa30B. 5 34 - - TecToBbIC U

IIpomblIeHHBIE CUCTEMBI TEXHUUECKOTO 3PEHUS. [PaKTUYECKUE 3aaHUs

[IpoexTrpoBaHKe CHCTEMBI ABTOMAaTHYECKOTO KOHTPOJIS

KadecTBa NpoAyKuuH. Mcrnons3oBanne KOMIBIOTEPHOTO

3peHus s oOHapyx)eHus nedextoB. HTerpanus ¢

MIPOMBIIIIJICHHBIMU POOOTaMU M KOHBEHEpaMHu.

MOHUTOPUHT ¥ OTYETHOCTh. ONTHYECKOE paclio3HaBaHUE

cumBoiioB (OCR). Meronb! u3BIIeYeHHS TEKCTA U3

m3o0pakeHnid. [ToctoOpaboTKa M KOPPEKIUS TEKCTA.

[Mpumenenue OCR B 10KyMEHTOO00POTE U

aBTOMATHU3ALHH.

Bynyumee kommnperoTepHoro 3peHusi. HoBble TEXHOIOTUU U

TPEH/IbI.
Monyns 5 ITA 5 0,35 - - -

KonTposns «IToAaroToBKa K 3K3aMEHY» 5 8,65 - - Bonpocs! k 3x3aMeny -
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
CaMOCTOSITENIbHOE M3YYEHUE TEOPETUYECKOro MaTepualia 1Mo y4yeOHUKaM U y4eOHBIM MOCOOUsIM ¢
MOJTOTOBKOM K MPaKTUYECKUM 3aHATHSIM. KOHTPOJIb caMOCTOATENbHON paboThl 00YUarOIINXCs HaJ
IIPOrpaMMOIl Kypca OCYILECTBISETCS B XOJAE NPAaKTHUECKUX 3aHATUH (YCTHBIM OIPOC, PELIEHUE
3aja4, MyOJIMYHOE BBICTYIIEHUE C JOKJIAJIOM 110 BRIOPAaHHOM TeMe, TECTUPOBAHHUE).

7. OueHOYHBIE CPEACTBA

7.1. ITacnopT OLIEHOYHBIX CPEACTB

Kon
Kype KOHTPOJIMPYeMOi HaumenoBanue
KOMIIeTeHIIUH OLICHOYHOI0 CpeACTBA
(UJIM ee 4acTH)
5 I1K-4 1. ®ynkropsl B OpenCV. MeTtoa ri1aBHbIX KOMIIOHEHT

(cv::PCA). Cunrymnsaproe paznoxenue (cv::SVD).
I'enepatop ciyuaiineix uncen (cv::RNQG).

2. Pa6ora ¢ Buneo. UreHune BUIEO € IIOMOIILIO OOBEKTA
cv::VideoCapture. 3anuch BIIEO C TOMOIILI0 00BEKTa
cv::VideoWriter.

3. ®unbtpsel u cBepTKa. [loporossie onepanuu. Meton Ony.
AJTanTUBHBIN MOPOT.

4. Crunaxusanue. [Ipoctoe pa3MbITHE U IPSIMOYTOJIBHBIN
¢buneTp. Menuannbiii uabTp. IBycTOpOoHHUN GUIBTP

5. TpousBoansie u rpaguentsl. Onepatop Cobemns. PuibTp
[Tappa. Jlanacuan

6. Tunsl n300paxenuit u 6oapIuX MaccuBoB. Kitacc cv::Mat:
II0THBIE N-MepHbIe MacCUBBI

7. PucoBaHue U aHHOTUPOBAaHUE. JINHNUU U 3aJIUTHIE
MHOroyroiasHuKU. Ipudter u Tekct

8. Juckpernoe npeodpazoBanue Dypoe.
cv::dft(),cv::idft(),cv::mulSpectrums()

9. CaepTKa ¢ MOMOIIBIO AUCKPETHOTO MpeodpazoBaHus Pypbe.
JTUCKPETHOE KOCUHYCHOE MTpeoOpa3oBaHue
cv::dct(),00paTHOE TUCKPETHOE KOCUHYCHOE
npeoOpazoBanue cv::idct()

10. UnTerpanbable n300paxenus. cv::integral().MaTerpansHoe
n300paxxeHue B BUJIe CyMMBI. MIHTerpagbHOE N300paxeHue
B BUJIE CYMMBI KBaJIpaToB. HTerpaabHOE H300pakeHue B
BUJIE CYMMBI C HAaKJIOHOM

11. lerexrop rpanun Kannu. cv::Canny()

12. IIpeoOpazoBanus Xada. [IpeodpazoBanue Xada mms
IIOMCKA MIPSIMBIX U OKPY>KHOCTEH

13. Iucranmmonnoe npeodpaszoBanue. cv::distanceTransform().
HenomeuenHoe AUCTaHIIMOHHOE MTPeoOpa3oBaHue.
[TomeueHHOE TUCTAHIIMOHHOE MTPe0Opa3oBaHKe

14. Cermenrtanus. 3anuBKa. AJTOPUTM BOJOpa3aena.
Anroputm GrabCut. CermeHTaIuss METOIOM CIIBUTA




Kon

Kype KOHTPOJIMPYeMOi HaumenoBanue
KOMIIeTeHI[UH OLIEHOYHOI0 CPeICTBA
(UJIM ee 4acTH)
CpEIHEro
15. Monens kamepsl. [IpeobpazoBanue Pogpureca. Jlucropcust
00BEKTHBA

16. KanmuGpoBka kamepbl. MaTpuiia moBopoTa u BEKTOp
napaiesnbHoro nepenoca. KannbpoBounslie 1ocku

17. Koppekuus nuctopcur. KapTel KOppeKIHH AUCTOPCHH.
cv::convertMaps(), cv::initUndistortRectifyMap(),
cv::initUndistortRectifyMap(), cv::remap(),
cv::undistort(),cv::undistortPoints()

18. AddunHubIie 1 MepcrieKTUBHBIC MpeoOpa3oBanus. OeHka
PAacIoyIoKEHUs! B IPOCTPAHCTBE C TIOMOIIBIO OAHOM KaMephl

19. ITomyyeHue cTepeon300paKeHHI: TPUAHTYJISIIHS,
AMUMOJSPHAS TEOMETPHSI, PEKTU(DUKALIUS CTEPEOTaphI

20. Mammunnoe o6ydenue B OpenCV. cv::StatModel

Oonapy:xenue o0bexToB. KackaaHpie Ki1acCu(pHUKaTOphI

7.2. TunoBbIe 3aJaHUS NI UHbIE MATEPUAJIbI, HEOOXOAMMBIE IS TEKYIEero KOHTPOJIsI
7.2.1. Kelic-3amaua

1. 3apanue (s1):

- Pa3paboraTh cucTeMy KOMIBIOTEPHOTO 3pPCHUS JJISl UACHTU(DUKAIMH 3€JICHBIX KPYTOB H
KpPacCHBIX KBaJPaTOB Ha H300PaKEHUHY;

- Pazpabotars cucTeMy KOMIIBIOTEPHOTO 3PEHUS TSl YTCHUS IITPUX-KOIa;

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

- Hcnonw3yss MHKPOKOHTPOJUJIEP, CBETOAMOJA KpacHOro IBETa W MAaKETHYIO IUIaTy,
peann30BaTh BKIFOUYCHUE CBETOINOIA ITPH OOHAPY)KEHUH YEIIOBEKA Ha N300PAKCHHN;

- Onpenenuth mapaMeTpbl MaTEMaTHYECKOH MOJENTU MPOCKTHBHOW KaMepbl, UCIOJIb3Ys
n300paKeHHsI, IOJTYYCHHBIC C TIOMOIIBIO PEaTbHON KaMepBhl.

2. Kputepuu OlieHKU:

- OIICHKA «OTJIMYHO» BBICTABISIETCS CTYIEHTY, €CJIM JJIEKTpUUecKas cxemMa coOpaHa
MOJTHOCTBIO CaMOCTOSITENIFHO M BEPHO, a MporpaMMa MHUKPOKOHTpOJUIepa WM KOMIbIOTEpa
peain3yeT NOCTaBICHHYIO 3a/1a4y;

- OIICHKa «XOpOILIO0» BBICTABIACTCS CTYJEHTY, €CJIHM alrOpPUTM pEIICHUs 3aJadyd
COCTaBJIEH BEPHO, HO C CYLIECTBEHHON IOMOIIIbIO MPENOoJIaBaTelsl, a MporpaMmma MUKpOKOHTPOJLIEpa
pealin3yeT MOCTaBICHHYIO 3a/1auy;

- OIICHKA «YJIOBJICTBOPUTEILHO» BBICTABIISACTCS CTYACHTY, €CJIM IJCKTPUUECKasi cXxema
CHUCTEMBbI KOMIIBIOTEPHOTO 3pEHUSI U IPOrpaMMa JIMIIh YACTHYHO PEaTn3yIoT MOCTABICHHYIO 33/1a4y;

- OIICHKAa «HEY/OBJIETBOPUTEIILHO» BBICTABISIETCS CTYACHTY, €CIU 3ajada He
BBITIOJTHEHA.

7.3. OueHo4Hble CpeICTBA I NMPOMEKYTOUHON ATTECTANMM MO UTOraM OCBOEHHA
AUCHHUILTHHBI



7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTalul

Kypc 5

Ne i/

Bonpocsl K dk3aMeny

@®yukTopel B OpenCV. Meton r1maBHbIX KOMIIOHEHT (cv::PCA).
Cunrynsippoe paznoxenue (cv::SVD). I'enepatop ciydallHbBIX YHCEN
(cv::RNG).

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

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

3 Q@unbTpsl U cBepTka. [loporoseie onepaunn. Meroa Ouy. AnanTUBHBIN
OPOT.

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

5 [IpousBoansie u rpaguentol. Omnepatop CobOens. ®Dunetp [lappa.
Jlarmmacuan

6 Tunsl u3o0paxenuit u Oonbiux MaccuBoB. Kiace cv::Mat: mnotabie N-
MEPHBIC MAaCCHUBBI

. PucoBanne u anHOTHpOBaHuE. JIMHUM W 3aJIUThle MHOTOYTOJIHHUKHU.
Ipud el 1 TEKCT

g JluckpeTtHoe npeoOpa3oBaHue dypre.
cv::dft(),cv::1dft(),cv::mulSpectrums()
CBepTKka ¢ MMOMOIIBIO TUCKPETHOTO TpeoOpa3zoBanus Dypbe. TUCKPETHOE

9 KOCHHYCHOE ITpeoOpa3oBanue cv::dct(),00paTHOE JUCKPETHOE KOCUHYCHOE
npeodpazoBanue cv::idct()
Nuterpansubie nzobpaxkenus. cv::integral().Murerpaisnoe nzo0paxeHue

10 | B Bume cymmbl. MHTEerpansHoe n300pakeHue B BUIE CyMMBbI KBaJIpaTOB.
WNHuTerpanbHoe n300paykeHre B BUJIE CYMMBI C HAKIIOHOM

11 Herektop rpanun Kaunu. cv::Canny()

17 Hp606p330B2}'HI/I}I Xada. IIpeobpazoBanne Xada mis MOWCKA TPSIMBIX U
OKPY)KHOCTEH
JluctaniinonHoe npeoOpa3oBaHuUE. cv::distanceTransform().

13 | HemomeuenHoe  AWCTaHIIMOHHOE  mpeoOpazoBanme.  [lomeueHHOE
JTUCTAHIIMOHHOE MPe0oOpa30BaHue

14 CermenTarus. 3anuBka. Airoput™ Bojopaszzaena. Anroputm GrabCut.
CerMeHTalds METOJIOM CJIBUTa CPEIHETO

15 | Monens kamepsl. [IpeobpazoBanue Ponpureca. luctopcus 0o0beKTHBA

16 KamubpoBka kamepsl. MaTpuia MoOBOpOTa M BEKTOpP MapauieIbHOTO
nepenoca. KannOpoBouHbIe T1O0CKU
Koppekuus nucropcuu. Kaptel koppekiuu guctopcuu. cv::convertMaps(),

17 | cv::initUndistortRectifyMap(), cv::initUndistortRectifyMap(),
cv::remap(), cv::undistort(),cv::undistortPoints()

18 Addunnbie 1 nepcrnekTUBHbIE MpeodpazoBanus. OlieHKa paCIONIOKEHUS B

IMPOCTPAHCTBC C IIOMOIIBIO OIIHOﬁ KaMCPhbI




19

[Tomydyenne  cTepeom3o0paXeHUW:  TPHAHTYISIMUS,  OIHMOJSPHAS

TCOMETPHS, PEKTU(DHUKAITUS CTEPEOTAPHI

20

Mamunnoe o6yuenne B OpenCV. cv::StatModel

7.3.2. Kputepuu ¥ HOPMbI OLIEHKH

Kype

dopma
NpoBeIeHUs!
MPOMEKYTOYHOM
arrecTaluuu

Kpurtepun u HOpMbI OLICHKH

OKk3aMeH «OTIIMYHO»

Crynent HaOpan 85- 100 6amios
10 UTOTY M3YUYEHUS TUCIUTUTHHBI
B CEMECTpe.

«Xopouo»

Crynent Habpan 70- 84 6amios
110 UTOTY U3YUYCHHUS TUCIUTUTHHBI
B CEMecCTpe.

«YAOBJICTBOPUTCIIBHO»

Crynent Habpai 55- 69 6amnos
10 UTOTY U3yUYCHHS JUCIUTUINHBI
B CEMECTpE.

«HECYOOBJICTBOPUTCIBHO»

Crynent Habpan 0-54 GamioB 1o
UTOTY U3YYCHHSI TUCIUTLINHBI B
ceMecTpe

Kype

dopma
NPOBeEACHUs
NPOMEKYTOYHOM
aTTecTaluu

Kpurtepuu u HOpMbI OlleHKH

3alIUTa OTYETOB
o
71a00paTOPHBIM
pabotam

«3a4YTCHO»

Pabora cunTaeTcst BBIITOJIHCHHOM,
€CJIM OHA BBITIOJHEHBI BCE ATAIIbI,
YKa3aHHBIC B METOIMYECKOM
ocoOuH, a pe3ybTaThl
MIPEJICTaBJICHBI TPEIO01aBaTENIo.
[To pe3ynpTaram BBIIOJIHEHHON
paboThI TOATOTABITUBACTCS OTYET.
OTuer 3amuInaeTcs no Bompocam,
YKa3aHHBIM B METOJAHMYECKOM
MOCOOUH WJTH TIO
WHIMBUIYAITBHOMY 3aJIaHUIO TI0
Moau(dUKaIK CO3MaHHON B
paboTe SMEKTPOHHOU CXEMBbI WIIH
IPOrPaMMBI.




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] :
caiir dexepallbHOTO MHCTUTYTa TPOMBIIUICHHOW COOCTBEHHOCTH- . - Pexum pocryna
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 noron;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
JieicTBuUs - OecCPOUHO
4 | Mirapolis Human Capital Management JUIEH3UOHHBIN 1oroBop Ne 1346 ot

24.12.2024, cpok nencTBUs — 10
31.12.2025



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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