[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®K1O: CmupHos Cepreit

"Nt tepcTBO HayKu 1 BBICIIero obpasoBanus Poccuiickoit ®eneparnun
[lomKHOCTb: BPMO pexTopa

Hara noanncarns: 30.08.2024 WAREP (Y BO KTBepckoii rOCy1apCTBEHHBIH YHHBEPCHTET
YHWKaNbHbINA NPOrpaMMHbIN KJTHOY:

69e375c64f7e975d4e8830e7b4fcc2ad1bf35f08

Y1Bepxaar:

Pykosoautens OOI1

SR /_C-M-ﬂ)’ﬂaKOB

¢ O (‘0 {,ecz?fa: 2021
I

PaGouast mporpaMma JUCIUTUIMHBI (C aHHOTAILIUEH )

CUCTEMbBbI TEXHUYECKOI'O 3PEHUA

HaHpaBJIeHI/IC IIOAT'OTOBKH

09.03.03 — «IIpuknagnas nHGopmMaTHKa»

Hampasnennocts (mpoduiinb)

«IIpuknanHas uHPopMaTUKa B MEXaTPOHHUKEY

Jlnst ctynenToB 3-To Kypca

®dopma o0ydeHus: — OuHast

CocTaBUTED.

K.(p.-m.H. M.YO. Kyapsiiios

Tseps, 2021



|. AHHOTALIMA

1. Iean u 3agaun TUCHUIJINHDI:
Llenpr0 OCBOCHNS AUCIUIUIMHEL SIBIISIETCS:

OcBouTh 0a30BBIC IMPUHIOUIIBI TOCTPOCHUA CUCTCMbI TCXHUYCCKOI'O 3pCHUA.
Baﬂa‘laMI/I OCBOCHMA NUCHUIIIINHBI ABJIAIOTCS.

[To3HakoMUTH O6yanOHlHXCSI C apXHTCKTYPOfI CUCTCMbI TCXHHYCCKOT'O 3pPCHUAI.
OcBouts 0a30BEIC MCTO/bI O6pa6OTKI/I I/1306pa>K€HI/IH. HayLII/ITI)CSI CaMOCTOATCIIBHO
pemaTs 3aa4n, CBA3AHHBIC C TCXHUYCCKHUM 3PCHUCM.

2. Mecto aucuumivHbl B cTpykTrype OOIl: sBnsieTcss 3JI€KTUBHOM
JTACIUATUIAHON 1.

IIpeaBapurenbHbIe 3HAHUS U HABBIKU:
OCHOBOI JUIsl OCBOEHUS JNUCLMIUIMHBI SIBISIIOTCA 3HAHMS, IOJIY4YaeMbIE€ B paMKax
nucuuruingbl «IIpaktrkym Ha OBM 1», «llpaktukym Ha OBM 2%, «Teopetnueckune
OCHOBBI ~ MHpOpMatukn», «Meroabl NpPOrpaMMHUpPOBaHUs»,  «JHCKpeTHas
MAaTEMATHKA», K AJITOPUTMBI U AaHAJIN3 CIIOKHOCTHY, «DPU3nKay, «MaTemMaTndecKuii
aHanu3», «luddepeHunanbabie ypaBHEeHUD», « KOMIUIEKCHBIN aHAIN3Y.
JanbHelniee HCIOJIb30BAHKE:
[TosydyeHHBIE B XOJ1€ M3YyYEHHs AMCLUIUIMHBI 3HAHUS HCIIOJIB3YIOTCS B HAay4HO-
UCCJIEIOBATENbCKOW paboTe, y4eOHOW W TPOU3BOJCTBEHHOW IPAKTUKE, MPHU
MOJATOTOBKE BBITYCKHOM KBAJM(PUKATMOHHOW PabOTHI.

3. O0beM IMCHMIIMHBI: 2 3a4eTHBIC SUHUILIB, /2 aKaJeMUYeCKHX YacoB,
B TOM 4HCJIE
KOHTAKTHAasi padoTa: JieKimoHHbIe 3aHsaThs 30 yacoB, nmpakTrdeckue 3aHsaTus 30 9acos,
camocTosiTe/IbHas padora: 12 yacos.

4.  IlepeuyeHb IUIAHUPYEMBbIX Pe3YJbTATOB 00y4YeHHs O JUCHUIIHHE,
COOTHECEHHBIX C MJIAHUPYEMBbIMH pPe3yJbTATAMHU OCBOCHUSI 00pa30BaTeIbLHOM
NporpaMMmbl

Ilnanupyemble pe3yabTaTbl 0CBOCHHA I[Inanupyembie pe3yabTaThl
o0pa3oBaTe/ibHOI MPOTPAMMBI 00y4eHMS MO0 TUCHUILIHHE
(¢hopMupyemMble KOMIIETEHIINH)

ITK-3 CniocobeH pa3pabaTbiBaTh U [1K-3.2 TlpumMeHsieT naT4YuKu
IPUMEHSATDH aJITOPUTMBI U COBPEMEHHBIE pa3IMYHbIX THUIIOB JJIsI
M(pOBbIE MPOTPAMMHBIE METOJIBI pPACYETOB | 00pabOTKK MH(MOpPMAIUU B




Y MPOCKTUPOBAHUA OTJICJIbHBIX YCTPOUCTB U
MOJICUCTEM MEXATPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM C
WCIOJIb30BaHUEM CTaHIAPTHBIX
VICTIOJITHUTEIBbHBIX U YIIPABJISIOIINX
YCTPOMCTB, CPEJCTB aBTOMATHKH,
VM3MEPUTENBHON U BBIYUCIUTEIIBHON TEXHUKHU
B COOTBETCTBHU C TEXHHUECKHUM 3aJ]aHUECM,
pazpabarbiBaTh IIU(PPOBHIC ATOPUTMBI U
MPOTpaMMBbl YIIPaBICHUSI pOOOTOTEXHUYECKUX

CHCTCM

MEXaTPOHHBIX U
POOOTOTEXHUYECKHUX

[1K-3.3 Pa3pabaTbiBaeT
porpaMMHOe 0OecrieyeHHe
U1t 00paboTKu MH(GOPMAaLIUU B
MEXaTPOHHBIX U

POOOTOTEXHUYECKUX CUCTEMAX

5. ®opma NPOMEKYTOUHOM aTTeCTAMU: 3a4ET, / CEMECTP.

5. S3bIk npenogaBaHus PyCCKUU.




Il. Conepxanme AMCHUMINIMHBL, CTPYKTYPHPOBAaHHOEe MO TeMaMm (pasxejam) ¢
yKa3aHWeM OTBEJICHHOI'0 HA HHUX KOJIMYeCTBa aKaJeMHUYeCKHX YacOB M BH/IOB
YUeOHBbIX 3aHATHH

1. It cTryieHTOB 04HOM opMbI 00ydeHHs

YdeOHast mporpamma — Bcero | KontaktHas pabora (wac.) | CamocT.
HalMEHOBaHME Pa3/IeiioB U TeM | (Jac.) paboTta
(dac.)
Jlexnnu [IpakTrueckue
3aHATUA

ApPXHUTEKTypa CUCTEMBbI 6 2 2 2
TEXHUYCCKOTO 3pEHUS
PopMUPOBAHUE U XPAHEHUS 12 4 4 2
M300paKECHUS
M

ATeMATHYECKOE OMHCAHHE 14 6 5 9
M300paKEHUM
Mertonpl 06pfl60TKPI U (HPOBBIX 14 7 v 5
M300paKEHUM
AJNTOpUTMBI paclio3HaBaHUS 14 6 6 2
[IpombliuTeHH

po €HHBIE CHCTEMBbI 12 5 5 2
TEXHUYECKOTO 3PCHUS
NUTOI'O 72 30 30 12

Y4yeOHas nporpaMma JuCHUILTAHBI

1. ApxuTeKTypa cHCTeMbl TEXHHY€CKOI0 3peHus!
[lonsitue Ttexumyeckoro 3peHuss. Cdepbl npumeHeHus. [lonsTus cucrem
TEXHUYECKOT0, MAIIMHHOTO M KOMIBIOTEPHOro 3peHus. I[Iporpammuo-—
anrapaTHble KOMIIOHEHTBI CUCTEMbl. DU3NYECKME NPUHLMUIIBI, Ha KOTOPBIX
OCHOBaHa cucrema. [ IpyHIUIIBI TOCTPOEHMS CUCTEM TEXHUUYECKOTO 3pEHHUS.

2. dopMUpPOBaHHE U XPAHEHHUS N300pPaKeHns

Kamepsl TexHuueckoro 3peHus. Mopenb ¢GOpMUPOBaHUS HU300pAKECHHUS.
Oddexrsl nepcnextuBbl. llocTpoenune mnpoekuuit. AbGeppauuu. [udposoe
nzobpaxxkenune. CpoictBa 1MppoBoro u3zo0pakeHus. Tumbsl HUPPOBBIX
n3o0paxkenuii. BHyTpeHHee mnpescTaBieHue wu3o0paxkeHus. MackupoBaHue
nzoopaxkenus. Orobpaxenue nzobOpaxkeHus. OCHOBHbIE (PopMaThl XpaHCHHUS
nuppoBbIX U300pakeHud. Vcnosb3yemble alropuTMbl KOMIIPECCHHM IS
yMeHblIeHus pazmepa. KonBepcus 1iBETOBOro NpOCTPAHCTBA.

3. MaremaTu4eckoe ONMUCAHUE U300PaKeHMit




JIBymepHasi QyHKLMS APKOCTH KaK OCHOBHOM CITOCOO OMUCaHUs U300paKEHUIA.
CraTucThueckoe U CeKTpaJlbHOE OnMcaHue n3oopaxenuil. Haznauenue u cythb
IPOCTPAHCTBEHHOM JUCKpeTH3allMu u300paxkeHuil. J[BymMepHass Teopema
KorensaukoBa. KBanToBaHme N300pakeHni 10 YPOBHIO.

Metoabl 00padoTku HM(PPOBHIX H300pPaKeHHI

AJrOpUTMBI  TIPEBAPUTENBHON  00pabOTKM M300pakKeHUil. AJITOPUTMBI
YaCTOTHOU (PUIBTpALlMU N300paKEHNUH, JTOKAJIBHOTO CTJIaKUBAHUS, PAHTOBOW 1
MEAMAHHON (UIBTpalUU H300paKEHUI, THCTOTPAaMMHOIO BBIPAaBHUBAHUSI.
ANTOPUTMBI BBIIEJIEHUS TPAHMIL], UX PA3HOBUJHOCTH M OOJACTH MPUMEHEHUS.
Omneparop K»ouuu, omneparop Ilproutra. Macku Cobens wu Jlamnaca.
Jleckpuntopbl TpaHUIBl W 00JAcTH, MOHATHE LEMHOIO0 KoJa. AJITOPUTMBI
oOHapyxeHus: 00bekToB. HazHaueHue n 000OIIEHHOE ONUCaHUE alrOpPUTMOB
oOHapyxeHHsl. OCHOBHbBIE XapaKTEPUCTUKU aNTOPUTMOB OOHapyxeHus. Cetu
cBepTku. OOpaboTka BHIeou3o0pakeHuid. DunpTpanus noMex. YganeHue
¢dona. OrcnexuBanne coobiTuid. Kiaccudukanus ABUKEHUN.

AJITOPUTMBI PACTIO3HABAHUS

Ha3snaueHne u pa3HOBUJIHOCTH QJITOPUTMOB pacClo3HABaHUS OOpPa30B.
OcHOBHBIE 3a7auM, pelIaeMble MPU CO3JaHUHM PACIO3HAIOIINX CHCTEM.
CratucTuyeckre METOJIbl  pacrlo3HaBaHUs M300pakeHUH U 00pa3oB.
CtpykTypHble METOJbI pacno3HaBaHus. Kracrepuzaiuss B MPOCTPAHCTBE
npu3HakoB. Kinaccudukaropsl coctosinuii. BeisiBnenue npu3HakoB. J[eTeKTOpHI
xapaktepuctruueckux Touek. I[lapamerpuueckne wmogmenu. IIpeoOGpazoBanue
Xada. RANSAC. Beigenenue mojiei. AJNTOPUTMBI ¢ CaMOOOYUYCHHEM.
Hcnonb30BaHre METOJIOB MAIIMHHOTO OOYYEHUS.

IIpoMbIlIIEHHBIE CHCTEMBI TEXHHYECKOT0 3PeHusl

Crpykrypa, pasHoBugHoctd. OcobeHHOCTH cpea mnporpammupoBanus CT3.
bubmuorexka OpenCV. Ilogxoast k mnpumenenutro CT3 B cocTaBe
poboToTexHuYeckux KomiuiekcoB. Pazpabotrka IO gna  ympaBieHus
pOOOTOTEXHUYECKUMH crcTeMaMu ¢ mpuMenenuem CT3.

2. J1s1s1 CTyIeHTOB 32049HO# (hOPMBbI 00yUeHHS

He npenycmoTtpeno.

I11. O0pa3oBare/ibHbIE TEXHOJIOTUH

VYyebnas nporpamMma —
HalMEHOBAHUE Pa3/IeNiOB

Bun 3anstus

OO0pazoBaTeibHbIE TEXHOJIOTHH




U TEM (8 CIpo2om
coomeemcmeuu ¢
pazoenom || PI]])
ApXUTEKTYpa CUCTEMBI Jlekuum, N3noxenune
TEXHUYECKOTO 3pECHHUS nabopaTopHbIe TEOPETUYECKOTO
3aHATUS Marepuaia
Pemenue 3amau
dOopMUPOBAHUE U Jlexumu, Nznoxenue
XpaHeHUst u300pakeHus: | J1abopaTopHbIe TEOPETUYECKOTO
3aHATHUS Marepuala
Pemenne 3agau
MaremaTudeckoe Jlekuuu, H3noxenue
OMHMCaHKe U300paKEHUH | TaOopaTOpHBIE TEOPETHUYECKOTO
3aHATUS Marepuaia
Pemenne 3amau
Metoasl 06paboTKH Jlekmuu, HNznoxenune
U(POBBIX U300paKEHU | JTabOpaTOpHbBIE TEOPETUYECKOTO
3aHATUA Marepuala
Pemenue 3amau
AJITOPUTMBI Jlekuuwn, N3noxeHue
pacno3HaBaHUs nabopaTopHbIe TEOPETUYECKOTO
3aHATUS Marepuaia
Pemenne 3amag
[IpompInUIEHHBIE Jlexuum, N3noxenune
CUCTEMbI TEXHUUYECKOTO | JIJAOOpaTOpHbIE TEOPETUYECKOTO
3peHUd 3aHATUS Marepuaia
Pemenue 3amau

[IpenogaBanre yueOHON AUCIUTIIIMHBI CTPOUTCS HA COYCTAHUH JICKIIHH,
MPAKTUYECKUX 3aHATHN U Pa3IMUHBIX ()OPM CaMOCTOSITEILHON PabOTHI CTY/ICHTOB.
B nporniecce ocBoeHUS JUCIUTUIMHBI UCIIONIB3YIOTCS CIAEAYIONUE 00pa30oBaTeibHbIC
TE€XHOJIOTHH, CIIOCOOBI K METOIbI (DOPMHUPOBAHUSI KOMIIETEHINI: TPATUIIMOHHbBIC
JIEKIIUH, JTaOOpaTOPHBIC 3aHSATUSI B KOMITBIOTEPHBIX KJIACCAX, BBITTOJIHEHUE
WHIUBUAYAJIBHBIX 33JIaHAH B paMKaX CaMOCTOSTEIIBHON paOOThI.

JlucuumuinHa IpeaycMaTpUBaEeT BBITTOTHEHNE KOHTPOJIbHBIX padOT, MUCbMEHHBIX
JTOMAITHUX 3aJaHUN.

IV. ®oHx 0LIEeHOYHBIX CPEACTB JIsl MPOBEACHUSA MPOMEKYTOUYHOM aTTecTallun
00y4arIMXCcs M0 JUCUMIITIMHE

2. TunoBble KOHTPOJIbHbIE 3a1aHus i ) £ NMPOBEPKH YPOBHA
chopmupoBannoctu kommereHuuu IIK-3 CnocobGen paspabaTeiBaTh U



OPUMEHATh aJIrOPUTMBI M COBPEMEHHbIE LHU(POBBIE MPOrPAMMHBIE METOMIbI
pacyeToB U IIPOECKTUPOBAHUS OTIEIBHBIX YCTPOUCTB U IOJCUCTEM MEXAaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM C UCIIOJIb30BAHUEM CTAHAAPTHBIX UCIOJHUTENBHBIX U

VOPABJISIIONIMX ~ YCTPOWCTB,  CPEJACTB  ABTOMATHUKH, HM3MEPUTEIBHOU U
BBIYMCIIUTEILHONM TEXHUKA B COOTBETCTBUM C TEXHUYECKUM 3aJaHUEM,
pazpabaTeiBaTh ~ UU(POBBIE  QJITOPUTMBI W MPOrpaMMbl  YIpaBIEHUS

pO6OTOTCXHH‘1€CKI/IX CHCTCM

TunoBbie KOHTPOJIbHbIE 32IAHUS
JJIS OLCHKH 3HAHUI, YMEHUI,
HABBIKOB

Iloka3aTesin U KpUTEPUHU
OlleHMBAHHMS KOMIIETEHIIUH, KA
OLICHMBAHMA

O030p U3BECTHBIX AITOPUTMOB
BBIJICJICHUS] TPAHUI] OObEKTa

[TOJTHOCTBIO KOPPEKTHO BBITIOJTHEHHOEC
3aganue — 10 6ayuioB.

3ajaHue BBIIOJIHEHO YaCTUYHO — 5
0aJIIoB.

[IprMepsI UCTIONB30BaHMSI CUCTEM
TEXHUYECKOT'O 3pEHUS

KoppekTHO BBINMOJIHEHHOE 3a/laHHE— 5
0aJIoB.

XOJI pemeHus: BEpHbIA, HO JOMYILIEHBI
olMOKH B pacyeTax — 2.5 Oana.

1. IToHATHE TEXHUYECKOTO 3PECHMUS.
2. Cdepsl mpuMEHEHUS.

3. [loHsITHS CUCTEM TEXHUYECKOTO,
MAIlMHHOTO U KOMIIBIOTEPHOI'O
3pEHUSL.

4. IIporpaMMHO—anIapaTHbIe
KOMIIOHEHTBI CUCTEMBI.

[IpaBunpHBII OTBET — 2 Oania.

[IpoexkTupoBaHue CUCTEMBI
TEXHUYECKOTO 3pEHUS JIJIA
KJIMHUHTOBOT'O po00Ta

[ToTHOCTBIO KOPPEKTHO BBHITIOJIHEHHOE
3amanue — 10 0amios.

BrInosHena JIMIb OgHa 4acTh 3aJaHus
— 5 OayuioB.

MeToabI HCIIOJIL30BAaHUST OMOIMOTEKH
KOMITbIOTEpHOTO 3peHust OpenCV

KoppekTHO BBINOJIHEHHOE 3a/laHHe— 5
0asoB.

XOJ peleHust BEpHbIN, HO JOITYLIEHbI
omuOKu B pacyeTax — 2.5 Oanna.

[Tonxone! k npumeHenuto CT3 B
cocTaBe pOOOTOTEXHUYSCKUX
koMrIuiekcoB. Pa3zpabortka [10 nms
yHIpaBJIeHUS] pOOOTOTEXHUUECKUMU
cucremamu ¢ npumenennem CT3.

[IpaBunbHBIM OTBET — 2 Oana.

[TpuHIMN MOTy4YeHHs pacTpOBOrO
M300paKEeHUS U3 ONTHICCKOTO

[ToTHOCTBIO KOPPEKTHO BBITIOJIHEHHOE
3amanue — 10 0anoB.




Brinonnena nuiib OJHa 49acCTb 3aJaHusA

— 5 Gaos.
1. YerpoiictBo nugpoBoro KoppekTHO BBINIOJIHEHHOE 3a/1aHe— D
¢oToanmapara OaJLIOB.
2. XapakTeprucTuKu Mu(POBBIX XoJ penieHust BEpHbIM, HO JOMYIIEHbI
BUJICOKaMEp olMOKH B pacyerax — 2.5 6amna.
ApXUTEKTYpa CUCTEMBI TEXHUYECKOTO [TpaBmiibHBI OTBET — 2 Oana.
3peHusl
Cnoco0bI pacrio3HaBaHusi 00pa3oB Ha [ToTHOCTBIO KOPPEKTHO BBHITIOJIHEHHOE
M300paKEHUU 3amanue — 10 6amios.

BrinosiHeHa b 01HA YacTh 3a1aHUs
— 5 baJuIoB.

Konsepcust n3o0paxenust u3 1BeroBoro | KoppekTHO BBIIOIHEHHOE 3aaHie— O
MPOCTpaHCTBA Igb B yuv OaIIIoB.

Xoj pelieHust BEpHbIi, HO JOMYIICHBI
olMOKH B pacyeTax — 2.5 Oana.

dopmaTtbl XpaHeHus yuv nzo0paxenuii | [IpaBuiibHbIN OTBET — 2 Oasia.

V. YueOHo-MeToanyeckoe W HHGOPMALUOHHOe o0ecneyeHne JIMCHMILUINHBI
OcHoBHas nuTeparypa:

1. Pa3paboTka MyJIbTUMEIUUHBIX TPUIOKEHUN ¢ UCIIOJIb30BAaHUEM OUOIMOTEK
OpenCV u IPP: xypc / A. bossipun, I1. IpyxxkoB, B. Epyxumos u ap. - 2-¢
u3a., uctpas. - M. Hannonanensiii OTkpsITed YHUBepeuteT «MHTYUT»,
2016. - 516 c.: mn. - bubauorp. B xH.; To xe [DnexTponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=429192.

2. ITaBnoB, C.U. CucteMbl UCKYCCTBEHHOTO MHTEIIEKTA: yueOHOe mocodue /
C.M. ITaBnoB. - Tomck: ToMCKuii TOCyJapCTBEHHBIN YHHUBEPCUTET CHUCTEM
ynpaBieHus u paanodnekTponukn, 2011, - Y. 2. - 194 c. - ISBN 978-5-4332-
0014-2; To xe [D71eKTPOHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=208939.

3. Pagarn Toncanec IudpoBas oOpaboTka wuzo0paxeHut [IICKTPOHHBIN
pecypc]/ Padasn I'oncanec, Puuapn Bync— DnekTpoH. TEKCTOBBIC TaHHbBIE.—
M.: Texnocpepa, 2012.— 1104 C.— Pexum JOCTYyTIA:
http://www.iprbookshop.ru/26905. — 3bC «IPRbooks»

0) JlononHuTeNnbHAs IUTEpaTypa
1. [anmpo, JI. KommstotepHoe 3penue / JI. Illamupo, /1. Ctokman ; oj penaximeit
C. M. CoxkomnoBa ; miepeBoj ¢ anriuiickoro A. A. borycnasckoro. — 3-¢ u3m. —
Mockasa : JIabopatopus 3nanui, 2015. — 763 ¢. — ISBN 978-5-9963-3003-4. —



http://biblioclub.ru/index.php?page=book&id=429192
http://biblioclub.ru/index.php?page=book&id=208939
http://www.iprbookshop.ru/26905

TekcT : 37eKTpOHHBIH // DNeKTPOHHO-0nOMoTeuHast cuctema «Jlauby : [cailT]. —

URL: https://e.lanbook.com/book/84096

2) ITporpamMHOe oOecicueHIE

Komnbrorepnblii kj1ace pakyabTeTa NPUKJIATHON MaTeMaTHKU U KnOepHeTHkH Ne 46
(170002, TBepckast 00.1., 1. TBepb, CagoBblii HepeyJiok, 1.35)

Adobe Acrobat Reader DC - Russian

OecIuraTHO

Apache Tomcat 8.0.27

OecIutaTHO

Cadence SPB/OrCAD 16.6

I'ocynapcTBeHHBINM KOHTPAKT HA IIOCTAaBKY
JIMIIEH3UOHHBIX MPOTPAMMHBIX NpOyKTOB 103 -
I'K/09 ot 15.06.2009

GlassFish Server Open Source Edition

411 OecriaTHO
Google Chrome OecruraTHO
Java SE Development Kit 8 Update 45 SeCILIATHO
(64-hit)

JetBrains PyCharm Community SeCILIATHO
Edition 4.5.3

JetBrains PyCharm Edu 3.0 OecruraTHO

Kaspersky Endpoint Security 10 mst
Windows

Akt Ha nepenauy npas [1K545 ot 16.12.2022

Lazarus 1.4.0

OecIuIaTHO

Mathcad 15 M010

Akt npenoctaienus rnpas MC00000027 ot
16.09.2011

MATLAB R2012b

Akt npenoctaBienus mpas Ne Us000311 ot
25.09.2012

MHoro}yHKIIMOHAIBHBIN

pemnaktop ONLYOFFICE GecrutatHoe | 6ecriiaTHO

11O

OC Linux Ubuntu 6ecrimataoe ITO OecIuIaTHo

MiKTeX 2.9 OecraTHO

MSXML 4.0 SP2 Parser and SDK OecIutaTHO
NetBeans IDE 8.0.2 OecIuIaTHO
NetBeans IDE 8.2 OecIutaTHO
Notepad++ OecriaTHo

Oracle VM VirtualBox 5.0.2 OecIIaTHO

- noroBop Nel13918/M41 ot 24.09.2009 ¢ 3A0

Origin 8.1 Sr2 «CodrJlaitn Tpeiin»
Python 3.1 pygame-1.9.1 OecruraTHO

Python 3.4 numpy-1.9.2 OecIIaTHO

Python 3.4.3 OecruraTHO

Python 3.5.1 (Anaconda3 2.5.0 64-bit) | GecruiatHO

WCF RIA Services V1.0 SP2 OecIuiaTHO

3) CoBpeMeHHbIE MPOPECCHOHATBHBIC 0a3bl JAHHBIX U HH(POPMAIIMOHHBIC

CIIpaBOYHBIC CUCTCMbI

1. 9BC «ZNANIUM.COM» www.znanium.com;

2. IBC «YHuBepcurerckas 0u0JMoTEeKa OHJIAMH» https:/biblioclub.ru/;



https://e.lanbook.com/book/84096
http://www.znanium.com/
https://biblioclub.ru/

3. DBC «JIaHb» http://e.lanbook.com.

4) IepedeHp pecypcoB HHPOPMAITIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTh «H-
TEpHET», HEOOXOIUMBIX JJIsI OCBOCHUS TUCIIUTUTAHBI
WHTepHET-yHUBEPCUTET http:/mww.intuit.ru

V1. MeToauvecKue MaTepuaibl I 00y4AIOIIHUXCS 110 OCBOECHHIO TUCHUIIMHbI

Baxxnoii cocraBnstonieii qannoro pasnena PIIJl sBnsitorcs TpeboBaHus K
PEUTUHT-KOHTPOJIIO ¢ YKa3aHHEM 0allIOB, paclpeAeIICHHbIX MEXKIY MOAYJISIMU U
BUJIaMU PabOThI 00YUYarOIIHUXCA.

MakcumanbHas cyMMa 0ajuioB 10 Y4eOHOW AUCITUTUTHHE, 3aKaHIMBAIOIICHCS
3a4eToM, 1o utoraM cemecrpa cocrasisietr 100 6amios (50 6amoB - 1-it Momynb
u 50 GasoB - 2-if MOYJIb).

Crynenry, HabpaBiiemy 40 0aiioB U BBIIIIE 110 UTOTaM PabOTHI B CEMECTPE, B
IK3aMEHAIIMOHHON BEJOMOCTH M 3a4e€THOW KHIDKKE BBICTABIISIETCS OIICHKA
«3auteHo». Ctynent, HaOpasmuii 10 39 6aI0B BKIIOUUTENBLHO, CIAET 3a4eT.

Pacnpenenenue 6ayuioB 1mo MOIyJSIM YCTaHABIMBAETCS MPEMOAaBaTeiIeM U
MOKET KOPPEKTUPOBATHCA.

1. TunoBble 3agaHusi VI NPAKTHYECKUX 3aHATHI, JAOMalIHeH pPadoOTbl U
PEUTHHIOBOT0 KOHTPOJISI
e ApXuTeKTypa MIPOrpaMMHO-aNMNapaTHOM peanuzanuu CHUCTEMBI
TEXHUYECKOT0 3pEHHUs I ONIPEAEIICHUS T€OMETPUYECKUX Pa3MEPOB;
e Konsepcus n3 usetooro npocrpanctsa RGB B YUV;
e l3yuyeHue OCHOBHBIX 3TANOB 00Pa0OTKU AETEKTOPOM Ipanull “Canny”;
o [logbop mapameTrpoB criaxkuBaHusi (uiabTpa ['aycca W HUIKHEro mopora
bunbTpanum;
e OrmpeneneHue paanyca OKPYKHOCTEM M HUX TMOJIOKEHHS OTHOCHUTEIBHO
JETaJIN.
2. IIpaBuiia npoxoKaeHus MPOMEKYTOYHOU aTTECTALUM
JInst ycnenHo caauun 3a4eta CTyACHT JODKEH:
e VYcrenrHo ciaTh MPOMEKYTOUHBIN KOHTPOJIb, MPEACTABISIONINN cOO0H 1BE
KOHTPOJIbHBIE pa0OTHI IO TEMATHUKE YNIPAXKHEHUH, TIEPEUNCIICHHBIX BHIIIIE.
e OTBETUTH HA YCTHBIC BOMPOCHI M PEIIUThH PsAJl MUCHbMEHHBIX YIIPAKHEHUH (B
XOJI€ 3a4eTa) M0 TeMaTUKe Y4YEOHOU MPOrpamMMBl.

3. IlpymepHbIH CIIHUCOK BOIIPOCOB HA 3a4eT

® ApXUTEKTYpa CUCTEMbI TEXHUYECKOTO 3PEHHUS;
e VYcrpoiictBo 1udpoBoro doroarmapara;
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XapakTepucTuKy U(GPOBBIX BUIECOKAMED;

[IpuHIMIT NOTy4YeHHsT pacTPOBOrO H300payKEHHS U3 OIITUYECKOTO;
[{BeroBast Mmojenb .rgb;

Bupl cBETOUYBCTBUTENBHBIX MATPULL U KX XaPAKTEPUCTHKH;
[Tpuniwn peiicteus [13Y;

Bupl namsiTy ¥ uX XapakTepUCTUKY;

OcHoBHbIE ITU(PPOBBIE (POPMATHI XPAaHEHHST PACTPOBOTO U300PAKECHUS;
Cxarue nzo0paxkeHuii 6e3 oTepsk;

Cxartue n300paxkeHuil ¢ morepsmuy;

Pactposas rpaduka. OroOpakeHre n300pakeHNs: HA MOHUTOPE;
Bekropnas rpaduka. AnroputM bpesenxema (mpsimast 1 OKpY»HOCTb);
Anb(a - cMenmBaHue;

[{BeToBast MOJIENH yuv;

dopMaThl XpaHEHHUS YUV U300paKEeHUIA;

KonBepcust n300pakeHurst U3 IBETOBOI'O IIPOCTPAHCTBA rgb B yuv;
CylLECTBYIOLIME METO/IbI BBIIEIICHUS TPAHUIL] U UX IIPUHIIMIL;
[Tpuniwn pabotsl onepatopa Coberns;

OCHOBHBIE 3TaIlbl AITOpUTMA JeTeKTopa rpanul "Canny";
[IpeoOpazoBanue Xada a1t oMcKa MPSIMBIX U OKPY>KHOCTEHH;
bubmoreka kommbrorepHoro 3penust OpenCV;

KamOpoBka wmaciraba JuUisi  ONpeNeNeHus Te€OMETPUYECKUX Pa3MepoB
O0OBEKTA;

[ IprMeps! UCTIONB30BaHUS CUCTEM TEXHUUYECKOTO 3PEHUS;

4. BOHpOCbI AJIA CAMOCTOATC/IbHOI'O U3YICHUA

CriocoObl pacrio3HaBaHusi 00pa30B Ha U300PAKECHUH;
bazoBrie 3aKOHBI OIITHUKY;
O030p U3BECTHBIX ATOPUTMOB BBIZCTICHUS TPAHULl OOBEKTA;

Brienenre OTBEpCTHIA B YACTHBIX CITy4YasiX (3MHKOBAHHBIE, HECKBO3HBIE).

5. IlpuMepHbIe TeMBbI I JOMALIHEr0 3a1aHUs

[IpoexkTpoBaHUE CUCTEMBI TEXHUYECKOTO 3PEHUS I KOHTPOJIS KauyecTBa
U3TOTOBJICHUS JIeTaiel KOPITyCHOU MeOeu.

[IpoekTHpOBAHUE CUCTEMBI TEXHUYECKOTO 3PEHNUS ISl MHTEIJIEKTYaJIbHOTO
pEryJIMpOBAHUS JBUKCHHUS.

[IpoekTHpOBAHUE CUCTEMBI TEXHUYECKOTO 3PEHNUS I KOHTPOJIS KauecTBa
MOHTa’ka MEeYaTHBIX IUIAT.

[TpoexkTrpoBaHNE CUCTEMBI TEXHUYECKOTO 3PEHUS AJi OECITUIOTHOTO
aBTOMOOMJIS.



e [IpoekTUpOBaHKME CHCTEMBI TEXHHYECKOTO 3PCHUS IS CITY)KO OXpaHbI U
0€e30IMaCHOCTH.

e [IpoekTupoBaHNE CHCTEMBI TEXHUYECKOTO 3PEHUS )T OECITUIIOTHOTO
JIETaTEIBHOTO aImapara.

e [IpoekTupoBaHNE CHCTEMBI TEXHUYECKOTO 3PEHUS JJII KIIMHHHTOBOTO
poborTa.

e [IpoexTupoBaHue IEKTPOHHOTO MTOBOBIPSI.

6. MeToanyeckue peKOMEHAAIUM M0 OPraHU3AIUN CAMOCTOSATEIbHOH padoThl
Opranuszys cBOIO y4eOHYIO palOOTy, CTYAEHTHI IOJDKHBI, BO-TIEPBBIX, BBISIBUTH
PEKOMEHIyeMbId PEeXKUM M  XapakTep y4eOHOM paboThl 1O H3YUYCHHIO
TEOPETHUYECKOr0 Kypca, IPAKTUIECKOMY TPUMEHEHUIO U3YYEHHOI0 MaTepHalia, 1o
BBIMIOJIHEHUIO 33JaHUM ISl CaMOCTOSITENIbHOM pabOThl, IO HCIOJIb30BAaHUIO
UH(OPMAITMOHHBIX TEXHOJIOTHI U T.7. BO-BTOpPBIX, 03HAKOMHUTHCS C YKa3aHHBIM B
METOJMYECKOM MaTepuaje MO0 AUCHUIUIMHE MepeyHeM Y4eOHO-MEeTOIUYECKUX
W3IaHUM, PEKOMEHIYEMBIX CTYJIEHTaM JJIsl HOATOTOBKH K 3aHSATHUSM U BBIITOJHEHUS
CaMOCTOATENLHON padOThI, a TAKKE C METOANYECKUMHU MaTepHalaMyd Ha OyMaXKHBIX
W/WIU AIEKTPOHHBIX HOCHUTENSX, BBIMYIIEHHBIX Kadeapoill CBOMMH CUJIAMHU U
MPEIOCTABIISIEMBIE CTYJIEHTaM BO BPEMSI 3aHSTHI.

CamocTtosiTenbHass paboTa CTYJIEHTOB, MPEAYCMOTPEHHas Y4YeOHBIM IUIAHOM,
JOJDKHA COOTBETCTBOBaTh Ooisiee TIIyOOKOMY YCBOGHHIO H3y4aeMoro Kypca,
(opMHUPOBATH HABBIKU HCCIIEA0BATEIBCKON padOThI U OPUEHTHUPOBATH CTYIEHTOB Ha
YMEHUE NPUMEHATh TEOPETUYECKHUE 3HAHUS HA TIPAKTHUKE.

1. Paboma ¢ yueOHbIMU HOCOOUAMU.

JI71s1 TOJTHOLIEHHOT'O YCBOEHUSI Kypca CTYAEHT JOJIKEH, MPEXKIE BCEro, OBIIAJETh
OCHOBHBIMU MOHSATUAMH 3TON AUCHUILUIMHBI. He00X01MMO yCBOUTH ONPEACIICHUS U
MOHATUS, YMETh MPUBOJIUTH UX TOUHBIC (POPMYJIUPOBKH, MPUBOJIUTH MPUMEPHI
OOBEKTOB, YJOBJIETBOPSIOUINX 3TOMY ompezaeneHuto. Kpome toro, HeodOxoammo
3HATh KPYT (PAaKTOB, CBSI3AHHBIX C TAHHBIM MOHSATHEM. TpedyeTrcs TakkKe 3HATh CBSI3U
MEXJy TMOHATUSIMHU, YMETh YCTAaHABIMBATh COOTHOILICHUS MEXIY KiaccaMu
O0OBEKTOB, OMUCHIBAEMBIX PA3IUYHBIMU MOHATUSMU.

2. CamocmosimenbHoe uzyyenue mem.

CamocrosiTenbHass paboTa CTYIEHTa SBISIETCS BaXXHBIM BUJOM JIESITEIIBHOCTH,
MO3BOJISIONIMM XOpOIIO YCBOUTh M3Yy4aeMbl MpeaMeT W OJHUM W3 YCIOBUU
JOCTHKEHUS] HEOOXOJUMOro KayecTBa MOJITOTOBKM M MpodecCHOHAIbHOU
NEPENOArOTOBKH crnienraincToB. OHa MPEAnoiaraéT caMOCTOSTENbHOE U3YUEHUE
CTYACHTOM PEKOMEHJOBAaHHOM Yy4eOHO-METOJUYECKONW JIUTEPATYphl, PA3ITUYHBIX
CIPABOYHBIX MaTepuajoB, HamucaHue pedepaToB, BBICTYIUIEHHME C JOKIAJIOM,
MOJATOTOBKY K JICKIIMOHHBIM M MPAKTUYECKUM 3aHATHUSIM, IOJATOTOBKY K 3a4€Ty W
HK3aMEHY.



3. [loocomoexa Kk npakmu4eckum 3aHamusm.

[Ipy NOArOTOBKE K MPAKTUYECKUM 3aHITHUSM CTYyAEHTAM PEKOMEHIyETCA CIEN0BATh
METOJAMYECKUM  PEKOMEHJAlusM 10 paboTe ¢ Yy4eOHBIMU MOCOOUSIMH,
MIPUBE/ICHHBIM BBIIIIE.

4. CocmasneHnue KOHCNEKmMos.

B koHCHeKTe OTpak€Hbl OCHOBHBIC MOHATHUS TeMBbI. /(s HArIsIAHOCTH U yA00CTBa
3aIIOMUHAHUSI UCTIOIB3YIOTCS CXEMBI M TAOJHIIHI.

5. [loozomoexa k 3auemy / sx3amen).

[Ipy moAroToBke K 3adeTy / 3K3aMEHY CTYJEHTHI JOJIKHBI HMCIOJIb30BaTh Kak
CaMOCTOSITEJIbHO MOATOTOBJICHHBIE KOHCIEKTBI, TAK U MATEPHUAJIbI, ITOJyYEHHbIE B
XoJie JieKIui. [l monmydeHus 3adera MO JUCHUIUIMHE HEOO0XOIUMO HalOpaTh
mMuauMyM 50 OamtoB B TeYeHHE cemecTpa (MUHUMaibHAs OIEHKA —
YAOBJIETBOPUTEIBHO), B MPOTUBHOM CITydae 3a4€T CYUTACTCS HE CAAaHHBIM. DK3aMEH
CTYJIEHThl MOTYT CJaBaTh B BHUJE TE€CTa, MMCbMEHHOW KOHTPOJIbHON pabOThl WU
YCTHOTO OTBETa IO BOIpocaMm, NPEACTaBICHHBIM B JaHHOW mporpamme. Jlis
MOJTYYEHHUS MOJIOKUTEIIBHOU OLICHKH Ha AK3aMEHE HEO0XO0MMO
MPOJIEMOHCTPUPOBATh 3HAHUS, HE HIDKE 0a30BOro (MHUHUMAJIBHOTO) YPOBHSI.
[Ipouienypa orieHMBaHMs 3HAHUHN, YMEHUM, BIIaJIeHUHN (YMEHUM TPUMEHSTH) U (1IN )
OMbITA JACSATEIBHOCTH OOYYaIONIUXCS MO JIUCHMIUIMHE MPOU3BOJUTCS B paMKax
OaJIbHO-PEUTUHIOBOM CUCTEMBI, BKIIIOYas PyOEkKHYI0 M TEKYIIYIO aTTeCTalUU.
CornacHo nojxojiaMm O0a/NIbHO-PEUTUHTOBOM CHUCTEMbl B paMKax OLICHKU 3HAHUH,
YyMEHUM, BIaJeHU (yMEHMH NOpUMEHATh) W (WIM) ONbITa JACATEIbHOCTU
JUCHUIUIMHBI YCTAHOBIICHBI CIEAYIOIINE ACIIEKTHI.

Coneprxkanve y4eOHOW TUCHUIUIMHBI B paMKaX OJHOTO CEMECTpa JENIUTCA Ha JBa
Moxayisi (mepuoma oOyudenusi). [lo oxoHuanum mopayns (mepuojga OOydeHUS)
OCYILECTBIISIETCS PEUTUHIOBBIM KOHTPOJIb YCIIEBAEMOCTH 3HAHUM CTYIEHTOB.
Cpoxu npoBeIEeHUs] PEUTUHTOBOTO KOHTPOJISL:

OCEHHUH cemecTp — | peTUHTOBBI KOHTPOJIb YCTIEBAEMOCTH MPOBOAMUTCA Ha 8-9
yueOHOM Hejene mo rpaduky ydeOHoro mporecca, I pedTUHTrOBBIA KOHTPOJb
YCIIEBAEMOCTH — JBE TMOCIEAHUE Helelu (GaKTUUeCKOro 3aBEPIICHUs] ceMecTpa 1o
rpaduky ydeOHOTO mporiecca;

BECEHHUM ceMecTp — [ pedTUHIOBBI KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS Ha 31-
32 y4deOHoOM Henene no rpaduky ydeOHoro mporecca, Il peWTHHTOBBI KOHTPOIH
YCIEBAEMOCTH — JBE MOCIEIHUE Helenu (GaKTUUeCKOro 3aBEpIIeHUs] ceMecTpa Mo
rpaduky yuyeOHOro npoiiecca.

MakcumanbHOE KOJIMYECTBO OAIIOB, KOTOPOE MOXKET OBITh MOJYYEHO B pe3yJIbTaTe
OCBOCHMS  AUCHMIUIMHEBI, cocrtaBiaser 100 OammoB. [ng  OUCIHUIIIUH,
3aKaHYMBAIOMINUXCS 3IK3aMeHOM, 60 OasIoB OTBOJAUTCS Ha TEKYIIUHA KOHTPOJb
(manpumep, mo 30 6aI0B HAa KKl MOAYyJb) U 40 6aioB HA TPOMEKYTOUHYIO



arrectanuio. JJIs IUCIUININH, 3aKaHYUBAIOIIMXCS 3a4€TOM, OO0IIee KOJMYECTBO
OQJIJIOB JISJTUTCS MEXKTy ITEPBBIM M BTOPBIM MOAYJISIMU (HammpuMmep, 1mo 50 6amioB Ha
KaKJIbI MOTYJIb).
MakcuMallbHasE CyMMa pPEHWTHHTOBBIX OauloB IO y4eOHOH JHUCHHUILIMHE,

3aKaHYMBAIOMICHCS OK3aMEHOM, II0 HWTOTaM MPOMEXKYTOYHOM aTTecTaluu
coctapisgeT 40 6amIoB.

Crynent, HaOpaBmmii oT 20 10 49 Oa/IOB BKIIOYMTENBHO, CHAET HK3aMEH.
Crynenty, HaOpaBmieMy wmeHee 20 0amioB, B 3K3aMEHAllMOHHOW BEIOMOCTH
CTAaBUTCSl OLICHKA «HEYJOBJIETBOpUTEIbHOY». IIpumMeHsiercs crieayromas IIKaa
nepeBojia 6ayioB B OlleHKU: oT 50 10 69 — ymoBieTBoputTenbHO, oT 70 mo 84 —

Xopomo, OoT 85 U BhIIIE — OTJIUYHO.

VIl. MaTepuanbHO-TeXHU4YECKOe o0ecrieyeHne
Jlna aynutopHoit paboThl

KOMHBI-OTep, 9KpaH, IIPOCKTOP,
KOHIUITHUOHCDP.

VYueOHast ayUuTOPHS JJIs IPOBEACHUS
J1a00PaTOPHBIX 3aHATHIA, KYPCOBOT'O
IPOCKTUPOBAHMUS (BBITIOJTHCHHS
KypPCOBBIX padoT), TPYIIIOBBIX H
WHTUBUTyaJIbHBIX KOHCYJIbTAIUMH,
TEKYIIIETO KOHTPOJIS ¥ IIPOMEIKYTOUHOM
aTTECTaIlH, KOMITLIOTCPHBIHN KJ1acC

Ne 46

(170002, Tepckast obnacTs, . TBepb,
niep. CatoBbIit, 1. 35)

JI71s1 caMoCTOSTENBHOM PabOTHI

[lomemenue i1 caMOCTOSITEIbHON
paboThI
Kommnbrotepusiii kiace Ne 46

Kommnrsrotep,
DKpaH,
IIPOEKTOP,
KOHJIUIIMOHED.

VIIl. Cenenusi 06 00HOBJIeHNH padoyeii MPOrpaMMbl TUCITUILTAHBI

No OOGHOBJICHHBIH OnucaHue BHECEHHBIX Jlata u
ILII. | pa3aen padoyei W3MEHECHUN MIPOTOKOJI
IPOrpaMMmbl 3acenaHus
TUCLUIUIHBI Kadenpsl,
YTBEPAUBILIETO
VU3MEHEHMS
1 I. AHHOTaALMS. N3menenus B yueOHbIE IIporokomn Ne 7
IV. Ouenounsie IUTaHbI U B paboyne 3acelaHus YYEHOIO
MaTepHalIbl s POrpamMMbl TUCHUIUIMH,




IPOBEICHUSA bopMUpYIOITUX HOBBIE/ coBera ot 30.12.2021
TeKylIeH 1 M3MEHEHHbIE KOMIIETEHIINH B | TO/a
IPOMEKYTOYHOM COOTBETCTBHH C IMPUKA3ZOM
aTTecTallluu Munob6puayku Poccuu ot
26.11.2020 r. Ne 1456

V. YuebHo- Bnecenbl n3MeHeHus B Ot 29.09.2022
METOJAUYECKOE U MIporpaMMHOE 00eCTIeUeHHE roja, mpotokosa Ne 2
nH(POPMALIMOHHOE YUYEHOI'0 COBETa
oOecrieueHue, (akynpTeTa
HE00XO0AMMOE ISt
MPOBECHUS
PAKTUKH

2) IIporpamMmmHoOe
o0ecrnieueHue

VII. BueceHbl n3MeHeHNs B Ot 29.09.2022
MarepuanbHo- MaTepuaIbHO-TEXHUYECKOE rosa, npotokos Ne 2
TEXHUYECKOE obecnieueHue ayuTopuit YUYEHOT'O COBETa
o0ecrieyeHue (daxynbTeTa
VII. MarepuansHo- | BHeCEeHBI H3MEHEHUS B Ot 22.08.2023 1.,
TEXHUYECKOE MaTEepUAIBHO-TEXHUYECKOE npoTokoir Ne 1
oOecrieueHue oOecrieueHue ayIuTOpHii 3acelaHusl Y4EeHOTro

coBeTa (akyibTeTa

1. AuHoTaI M.

N3menenus B yueOHbIe
IJIaHbI U B pabouune
MPOTPaMMBbI TUCIUTIIINH

Ot 29.12.2023 rona
poToKoJ Ne 6

3acelaHus y4eHOTro
coBeTa (akyiabTeTa




