





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
METO/JIbIl OGPABOTKH U PACIIO3HAHUS N30B5PAXKEHUN

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-1.1 — crnocoOHOCTh K aHa/u3y TOCTaBJEHHOW 3aflaud WCC/Ie/[0OBaHUN B 00sacT (OTOHUKU H
onTouHGOpMaTUKU

ITCK-1.3 — crnocobHOCTh K pacyeTy, MPOEKTUPOBAHUIO ¥ KOHCTPYHPOBAHUIO B COOTBETCTBUU C TEXHUUECKUM
3a/]JaHMEM THUIIOBBIX CUCTEM, TIPUOOPOB, /leTajiell U Y3/10B Ha CXeMOTEXHUUYECKOM U 37IEMEHTHOM YPOBHSIX

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 06pa3oBaHus:
IICK-1.1

3HAHUA:

Ha YpPOBHe TIpe/ICTaB/IeHUH:

- 0 [esIsX, 3a/iauax, MIPUHIUIIAX U OCHOBHBIX MeTOZlaX 00pabOTKHU U pacro3HaBaHUs H300paXkeHUH;

- 0 METO/[OJIOTHH CO3[aHHUsI CUCTEM Pacrio3HaBaHUsi 00pa3oe.;

- 0 MepPCNeKTUBHBIX HAMTPABIEHUSX Pa3BUTHSI METOZIOB M CPeJICTB Pacrio3HaBaHus 00pa3oB;

Ha yPOBHE BOCTIPOW3BE/IEHHUS:

- BbIOMpaTh U aHA/MW3UPOBATh TIOKA3aTe/lM W KPUTEPUW KauyeCcTBa [iA OT/AETbHBIX MEeTO/IOB
pacro3HaBaHusi 00pPa30B ¥ CUCTEM PaCIio3HaBaHUs 00Pa30B B 1I€/I0M;

- TIO/Th30BaThCSI COBPEMEHHOM HayuHO-TeXHHUeCKoW uH(bopMaluell Mo ucciefyeMbiM TipobieMam U
3aflauaM pacrio3HaBaHusi 00pa3oB;

- TIPUMEHSTh TIOJIyUeHHble 3HAHUS TIPH BBITIOJIHEHUHM KYPCOBBIX TPOEKTOB U  BBIMYCKHBIX
KBa/MM(UKAIIMOHHBIX PabOT, a TakKe B XO/le HayUHBIX UCCJIe/JOBaHN;

Ha ypOBHE TIOHUMaHUS:

- pPO/b U 33jlaud METO/IOB W CPEJCTB [/ PAacro3HaBaHUSA 00pa30B B COBPEMEHHBIX WH(OpPMAIMOHHO-
YTPaBASIONMX U UHOOPMAIIMOHHO-BBIUNC/IUTETBHBIX CUCTeMaX Pa3/IMYHOrO Ha3HAUeHUsT;

- COBpeMeHHBIX TIO[X00B K IMOCTPOEHHIO CHCTEM Paclo3HaBaHuUs 00pa3oB;

- CHUCTeMBbI paclio3HaBaHUs 00pa30B Kak 00beKTa WHGMOPMALMOHHOTO BO3[€HCTBUS, KPUTEPUEB OLIEHKH
ee 3()HeKTHBHOCTH M METOZIOB 00ecrieueHus ee 3 PeKTUBHOCTH;

YMeHuUsi:

TeopeThueCcKue:

- (hopMy/IIpOBaTh B BHUIe TEOPEM U [IOKA3bIBaTh YTBEPKAEHUS O TIOTEHIIUATBHO JOCTHXKUMBIX OIIeHKax
BBIUMC/TUTETLHOM 3((GEKTUBHOCTH TeX W/IM UHBIX METO/IOB pacrio3HaBaHust 06pa3oB;

- Qopmanu3oBath TpeOOBaHMSI M OTrpaHMYeHHs] Ha pPa3pabOTKy CHCTeM pacrio3HaBaHWs 00pa3oB C
WCTIONIb30BaHUEM PA3/IMUHBIX METOIOB W a/JTODUTMOB M COU3MEpSITh peasibHble XapaKTePUCTHKH C
TeOpeTHUeCKUMH pe3y/IbTaTaMu,

TpaKTUYeCKue:

- pelleHus 3a/lauy MOCTPOEHUSI CUCTEM PACIio3HABaHUSI 00pa30B pa3/IMUHOTO Ha3HAUEHUS;

HABbIKU:

aHa/M3a M OOBEKTUBHOW KO/JMYECTBEHHOW OLeHKU 3(M(EKTUBHOCTH TeX WIM WHBIX METOAOB M
aJIrTOPUTMOB PacIio3HaBaHuUs1 00pa30B;

(opManbHOM TIOCTAHOBKM 3a/laud  TIOCTPOEHUWS] CHUCTEM pacro3HaBaHUS 00pa3oB  Pa3/UuHOTO
Ha3HAUYeHWUsI.

IICK-1.3

3HAHUS:

0 METO/I0JIOTHH CO3JIaHUS CUCTeM paclio3HaBaHUsl 00pa3oB.;

TIPUMEHSITh  TIO/lyYeHHbIe 3HAHWUS TIPM  BBINIOJHEHWM KYPCOBBIX TIPOEKTOB Y BBIMYCKHBIX
KBa/MM(UKAIIMOHHBIX PabOT, a TakKe B XO/le HayUHBIX UCCJIe/JOBaHN;

COBPEMEHHBIX MOJXO/IOB K TTOCTPOEHUIO CUCTEM PaCrio3HaBaHUS 00pa3oB;

YMEHUsL:

¢dopmanm3oBaTh TpeOOBaHMST M OrpaHWYeHHWs Ha pa3pabOTKy CHUCTeM pacro3HaBaHUsi 00pa3oB C
WCTIONIb30BAaHUEM DAa3/IMUHbIX METOZOB M a/JTODUTMOB W COM3MEpSTh peasibHble XapaKTEPUCTUKH C
TeOpeTUUYEeCKHUMU pe3y/ibTaTaMU;

pelLleHus 3a/]auk TIOCTPOEHHS CHUCTEM paciio3HaBaHWst 00pa30B Pa3/TMUHOTO Ha3HAYEHMS;

HABbIKU:

(opManbHOV TIOCTAHOBKM 3a/laud  TOCTPOEHUS CHUCTEM pAaCrlo3HAaBaHUS 00pa3oB  Pa3/TUUHOTO
Ha3HaueHWs].



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

IMuciunmna METOABI OBPABOTKU Y PACTIO3HAHVISI U3OBPAXKEHUM sipnsercs
JVCLIMTUTMHOW 00s13aTe/IbHOM YacTH 0y10Ka 1 nporpamMMel IIOATOTOBKHU 110 HaripassieHuto 12.03.03 domoHuka
u onmouH@opmamuxa.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATHUKA, THOOPMAIIMOHHLIE TEXHOJ/IOI'IU U ITPOI'PAMMMWPOBAHUE.

CopepXaHie IUCLUTIIMHBI SIBJISIETCSI OCHOBOMW ISt OCBOEHMS JAUCLIUIIIMH! HO,HFPTOBKA K
MMPOLEAYPE 3AIIUTHI U 3AIIUTA BBIIIYCKHOUM KBAIM®UKAIIMOHHOU PABOTHI,
CUCTEMBI TEXHUYECKOI'O 3PEHUAI.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e OIIK-1 — CrniocobeH IpUMeHSITh eCTeCTBEHHOHAyUHble U 001eMHXeHepHbIe 3HaHWsI, MeTO/IbI
MaTeMaTH4yeCKOro aHa/lr3a U MOZle/IMpOBaHus B UHXXeHePHOM [lesiTeJIbHOCTH, CBS3aHHOU C (POTOHHBIMU
TexXHOJI0rusIMU 00paboTKK nH(OpMaLyy, TIPOEKTHPOBaHUEM, KOHCTPYHPOBAaHHEM U TEXHOTIOTUSM
MIPOM3BO/ICTBA /1IEMEHTOB, MPUOOPOB U cUCTeM (POTOHMKY U ONTOWH(OPMATHKU

¢ OITK-4 — CrniocobeH UCIOb30BaTh COBPEMeHHbIE MH(HOPMAIIMOHHbIE TEXHOIOTUH U TIPOTPaMMHOE
obecrieueHye Mpy peleHnH 3aa4 pode CCHOHALHOM JieATeTbHOCTH, COO/Toast TpeOoBaHUS
“HQOpPMaLMOHHOW be30macHOCTH

e [TK-95 — criocobeH K KpUTHUECKOMY MBILIEHHIO B LIMGPOBOH cpefie, OljeHKe WHGOPMAaIuy, ee
Jl0CTOBEPHOCTH, IIOCTPOEHKIO JIOTUUeCKUX YMO3aK/II0UeHUH Ha OCHOBaHMU IOCTYIALUX UH(OPMaiy
Y IaHHBIX

¢ TICK-1.3 — CriocobeH K pacueTy, IPOeKTHPOBAHUI0 Y KOHCTPYUPOBAHHUIO B COOTBETCTBUH C
TeXHUUEeCKUM 3aJJaHHeM TUIIOBBIX CUCTeM, TPUOOPOB, [ieTasieil ¥ y3/10B Ha CXeMOTeXHUYeCKOM U
3JIEME@HTHOM yPOBHSIX

¢ YK-1— CrniocobeH oCy1eCTBATh MOUCK, KPUTHUYECKHUI aHau3 U CHHTe3 HHPOPMAaLH, TIPUMEHSITh
CUCTEeMHBIH TOJX0Z AJIs pellieHNs] 1I0CTaB/IeHHbIX 3a/iau



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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4 7 Pa3zpen 1. ITousiTue 06paborku uzobpaxkenuit. 1.1. O6paboTka U3006pakeHnit B 3 > 2 0 1 15 0
COBpPeMeHHbIX HH(OPMAIMOHHBIX CHCTEMaX.
Paspen 2. IIpepcTaBiieHNe IjBeTa U [IBeTOBbIe Bo3jeiicTBus. 2.1 Onucanue
4 7 1BeToBbIX cucteM RGB, HIS, HSV. 2.2 TIpuniunel 1iBeTHOro 3peHust. CrieKTpaibHOe 6 4 4 0 > 15 0
Y L|BETOBbIE POCTPAHCTBA. 2.3 CucTeMs! 11BeToBbIX KoopAuHat XYZ, CIE Lab.
IMnkcenbHBIE TPe0Opa3oBaHusL.
Pazpen 3. Mertoas! ¢punbrpanuu n3odpaxenui. 3.1 JlnHeitHas duisrpanus. 3.2
Mopdosnornueckast punbTparyst. 3.3 MeToz fUHaMUUeCKOTo TPOrpaMMHPOBAHHUSI.
4 7 3.4 ®uibTpaLyst MOHOTOHHOTO W/IM YHUMOAAIBHOTO CUrHasa. 3.5 YacTOTHbIN 23 16 7 9 7 10 20
aHam3 U GunbTpaLus curHana. 3.6 ®ypoe-aHanu3s. IIpeobpasoBane ®ypbe ¢
OKHOM.
4 7 Paspen 4. Meroap! pabors! ¢ obsactsavu u306paxenuid. 4.1 MeToAMKHU CIUAHUS 16 10 5 5 6 10 10
obacteii, paspe3anust o6acteld, COpeBHOBaHHsI 06/1acTeld.
Paspen 5. MeToAb! pacno3HaBaHHs H300pa)keHuH. 5.1 BrieneHue rpaHuL]
4 7 MeTozoMm Kanny. 3ambikanue rpanuy. 5.2 Oneparopst Coberts, ITptontta, PoTyana, 27 19 9 10 8 25 35
AtiBepcoHa.
Paszpen 6. Meroanb! CxaTus n3o6paxenuii. 6.1 Cxxarue 6e3 noteps: RLE,
4 7 Xaddmana, LZW, apudmerrueckoe koaupopaHue. 6.2 CxaTue  roTepsMu: 33 17 7 10 16 25 35
KocuHycHoe rpeobpa3oBanue (JPEG).
Bcero 3a 7 cemecTp 108 68 34 34 40 100 100
Bcero no gucnymmuHe 108 68 34 34 40 100 100
3.2. AyAuTOPHBIN NPAaKTUKYM
Oo0mnem,
Ne |Homep n HauMeHOBaHUe
Tema MNPAKTHYECKOIr'0 3dHATUA dayA.
n/n pa3jesia TMCIIUII/IUHbI
qacoB
Paspen 3. Metogpl N3yuenue MeTo[[0B GUIETPALIMHA U300paXKEHUH C
1 |bunsrparyu ucrosb3oBaHueM 6ubmorek Image Processing Toolbox 9
1300paKeHUH. TIPUK/IaIHOTO 1MakeTa Matlab
Pazgen 4. MeTo/ibl
M3yuyeHure MeTo/I0B paboThI ¢ 06/1aCTAMU U300paXKeHUs C
2 |paboThl C 061acTAMH 5
o HCII0/Ib30BaHueM OMOIMOTeKH KOMITBIOTEPHOI'O 3pEHUSA OPEHCV
1300payKeHUH.
Pazgen 5. MeTo/ibl .
Pacrio3HaBaHMe U300pa’keHHH C UCTIOb30BaHUeM OUOIHOTEKH
3  |pacrio3HaBaHUs 10
o KOMIIbHOTepHOro 3peHust OpenCV
1300payKeHUH.
I/I3yqu1/1e METO0B CoKaTHs H306pa}KEHHﬁ C UCII0/Ib30BaHKEM
4 |Pazgen 6. MeTogpbl 6ubmorek Image Processing Toolbox npukagHoro nakera 8
oKarust n3obpaxkenuit.  |Matlab
5 BrirosiHeHWe UTOTOBOW KOHTPOJIbHOMN paboThl 2
Bcero 3a 7 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Homep u
Ne HanMeHOBaHHe Oo0neMm,
CO]IEP)KBHI/IE y‘IEGHOl"O 3aldaHHUA
n/n paspena 4acoB
AUCIHUII/IMHBI
Paspen 1. ITonstue o
1 06paboTKI I/IBy‘IEHI/Ie nmpeayCMOTPEHHBIX IMPOrpaMMOM ANAaKTUUeCKUX €JUHUL] T10 1
p . KOHCIIeKTaM JIeKIIUIA ¥ PeKOMeHTyeMoi JTuTeparype
1300 paKeHU.
2 |Pa3sgen 2. V3yuyeHue npeZlyCMOTPEHHBIX MPOrPaMMON AWJaKTUUeCKUX eZIMHUL] 110 2
HPEACTaBHEHI/Ie KOHCIIEKTaM ]'IeK]_[I/Iﬁ n peKOMEHAYEMOﬁ JiuTeparype




1IBeTa U [[BETOBbIE
BO3/eHCTBUSI.
3 V3yueHue 1IpeZyCMOTPEHHBIX MPOrPaMMO AUJaKTUUeCKAX eZNHHL] T10 3
Paszen 3. MeTozs! KOHCITEKTaM JIEKI[UHM ¥ PeKOMeH/IyeMOoi m/ITepaTypev
S BrbirnonHeHe 1 IOATOTOBKA K 3alliuTe HpaKTI/I‘—IECKOI/IUpaGOTbI Nel o
4 |m306paenuii. TeMe «VI3yueHre MeTO/I0B (DUIBTPALIUM U300PaKEHHI C 4
ucrosis30BaHueM O6ubmorek Image Processing Toolbox mpukiagHOro
raketa Matlab»
5 |Paszen 4. Metogs! N3zyuenue TIP€/1y CMOTPEHHBIX nporpanfMoi/’I [IUIaKTUUYeCKUX eJUHUL] TI0 ’
PaBOTHI © KOHCITEKTaM JIEKI[H ¥ PeKOMeH/TyeMOU TuTeparype
061aACTSIMI BhIrosiHeHWe U MTOATOTOBKA K 3allldTe MPaKTHUeckoi paboTsl Ne2 110
6 M306payKeHHii. TeMe «VI3yueHre MeTO/I0B PabOTHI C 00ACTSIMU U300paXkeHHs C 4
WCII0/Tb30BaHNeM OUOIMOTeKH KOMIbIoTepHOTO 3peHusi OpenCV»
7 W3yueHue 1IpeZlyCMOTPEHHBIX MPOrpaMMOi AUJaKTUUeCKUX eZJMHHL] 10 4
Pasgen 5. MeTtoabl |KOHCIIEKTaM JIEKLJUM U peKOMeH/lyeMOU uTeparype
pacrio3sHaBaHMA BeirosiHeHWe U MOATOTOBKA K 3alllTe MPaKTHueckoi paboTsl Ne3 110
8  |u300pakeHuii. TeMe «Pacro3HaBaHHe H300payKeHUH C UCIIO/Ib30BaHHUEM OHOIMOTEKH 4
KOMITbIOTepHOT0 3penust OpenCV»
9 W3yueHue nipeslyCMOTPEHHBIX MPOrpaMMOi AUJaKTUUeCKUX eZJMHHL] T10 12
Paszgen 6. MeTognl  |KOHCIEKTaM JIeKLMi U peKOMeH/yeMoi 1iTeparype
COKaTus BeironHeHWe ¥ MOATOTOBKA K 3alllTe MpakTHueckoi pabotsl Ned 1o
10 |u300pakeHui. TeMe «/I3yueHre METO/IOB CKaTysi 1300paykeHUH C MCIOIb30BaHHEM 4
6ubnmorek Image Processing Toolbox npukiagHoro nakera Matlab»
Bcero 3a 7 cemectp 40
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI
CEMECTP HEJEJ/IN CEMECTPA
12| 3 |4 5 6 7 (8 9 100 11 12 13/14| 15 (16|17
Tect MH?”I%TH' ro OP[Tect I/IH3,1_CI)?")rq. o [ P|KoHTp.P. HHB’I_%TI{' fo Tect| 1P

[TMarHocTuyeckasi pabora;

YcnoBHbIe 0003HAYEHUS:

P — nuarHocTuueckasi paboTa;
Tect — TecrT;
NII3 — unauBryanbsHOe MpakTUUeCcKoe 3a1aHue;
Ortu. 1o I13 — oTueT 1o npakKTUUECKOMY 3a/jaHUIO;
Kourp.P. — koHTpOsBHAS pabora.

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOZMTCS B IMCKPETHbIE BpeMeHHbIe MHTepPBaJIbI B
clefyroumx popmax:

TeCT;
UHIUBU/IyaIbHOE TIPaKTUUYeCKOe 3a/laHue;
OTUET T10 MPAKTUUeCKOMY 3a/[aHHI0;

KOHTpO/IbHAs1 paboTa.

HPOME)KYTO‘IHBH dTTecTalus IMpOBOAUTCA B (l)OpMaXZ
5K3daMeH.




5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. B. CensikuH. . KomnbtotepHoe 3peHue. AHanu3 u 06paboTka n3obpaxenuit. CI16.: Jlans, 2019, 8
9K3.

5.2. JlononHUTebHASA TUTeparypa o JUCLUIUIVHE:

1. . BeruncuTenbHasi Texauka. O6paboTka nsobpakeruii. CI16.BT'TY "BOEHMEX" um. [I. ®. YcTHHOBS,
2013, 1 9K3.

2. [1. CanomoH. . CxKaTHe JaHHbBIX, W300pakeHu U 3ByKa. M.: TexHocdepa, 2004, 3 3Kk3.

3. P. C. Toncanec, P. E. Byzc. . LTudposast o6paboTka n3obpakenuii. M.: TexHocdepa, 2005, 3 3K3.

4. Y. Tlpatt. . lludposas o6padboTka n3obpaxenuii. M.: Mup, 1982, 2 3k3.

5.3. [lepnogrueckue u3aHus:
He TpeOyroTCSl.

5.4. IlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 JUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHsp;

2. http://library.voenmeh.ru/jirbis2/ — ®yHnamenTansHas 6udbavoreka BI'TY «BOEHMEX» um. [].®.
YCTUHORA;

3. https://urait.ru/ — I'naBHas — O6pa3oBaresbHas riardopma FOpaiiT. [1i By30B U CCY30B.;

4. http://www.intuit.ru/studies/courses/1069/206/info — HOY MHTYUT | MeTop! cxKatusi ©300pakeHHH |
Nudopmarius;

5. http://www.intuit.ru/studies/courses/10621/1105/info — HOY MHTYWUT | Beeferue B pa3paboTKy
MYJIBTIMe/JUHBIX TIPUIOXKEHHH C UCIonb30BaHieM 6nbmmotek OpenCV u IPP | Hpopmars;

6. http://www.intuit.ru/studies/courses/993/163/info — HOY UHTYUT | AnropurMudeckrie 0CHOBBI
pactpoBoii rpaduky | Indopmarus.

CoBpemeHHbIe TIpo¢eCccHOHabHBIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaivioHaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 3/1eKTpoHHast buboTeka Poccutickoro douia
(byHIaMeHTalbHBIX UCC/Ie[IOBAaHUT.

WHudopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHbOpPMal[MOHHBIN TIOPTal TEXHUUYECKOTO PerymupoBaHus: HopMbl, mpaBuia, CTaHAApThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobctBenHol reHepatyi BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- Kouncynsraatllntoc- nvHGOpMaLlMOHHBIN TOPTas MPABOBOI WHGOPMALIUH.

5.5. IIporpaMMHOe 0becIieueHHe:
1. lnTerpupoBanHas cpefa pasapborku Visual Studio Code;
2. NI LabView - akagemuueckasi Bepcusi;
3. Matlab 2015a SP1.

5.6. UH(dopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarormucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. iuTerpupoBanHas cpefa pasapbotku Visual Studio Code;
2. NI LabView - akaziemuueckasi BepCHsi;
3. Matlab 2015a SP1.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.



ITpunoxenue 1
K paboueii mporpaMme JUCIHTLUTHHbI
METO/bI OBPABOTKH U PACITIO3HAHNS N30BPAJKEHNU

AnHoTanusa paboueii nporpaMMsl

Iuctyuniuia METOJBI OBPABOTKU ¥ PACIIO3HAHUSI WM30BPAKEHUH ssnsercs
JUCLIUIIMHOM 00s13aTe/IbHOM yacTH 0/10Ka 1 mporpaMMbl MOATOTOBKY 10 HamnpasieHuto 12.03.03 domoHuka

u onmouHgpopmamuka. AucuuruiviHa peanvsyercs Ha (akynsrete M VHGbOpPMALMOHHBIX M YIIPAB/SIOMIAX
cucrem BI'TY "BOEHMEX" um. [1.®. Yctunosa kadenpoii 11 IASEPHAS TEXHUKA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
I[ICK-1.1 crmocobHOCTE K aHaiuM3y IIOCTAB/IEHHOH 3a/jaud MCCIe[oBaHUMM B o6sacT (OTOHUKA U
ONTOMHGMOPMaTHKH;
[1CK-1.3 criocobHOCTh K pacyeTry, MPOEKTUPOBAaHUIO M KOHCTPYHWPOBAHHIO B COOTBETCTBUM C TeXHUYECKUM
3aZlaHueM TUTIOBBIX CHCTeM, PUO0POB, AeTasel U y3/10B Ha CXeMOTEXHUUYECKOM U 3/IEMEHTHOM YPOBHSIX.

Copep>KaHue IUCLUMITIMHBI OXBAaThHIBAeT KPYT BOIIPOCOB, CBS3aHHBIX C METOZlaM{ TIOCTAHOBKH 3aJa4 00paboTKu
n300pakeHui (CHHTe3 U3006paXkeHHi, 00paboTKa M300paXkeHHH, aHaIu3 U300paXkeHUH, cxkaThe U300paKeHUH;
BU3ya/m3anys, (GuisTpaips n300pakeHHH, BOCCTAHOB/eHHe M300pakeHWH, pacrio3HaBaHWe H300pa’keHuiH,
pelaKTUPOBaHYE U300paXkKeHUH ).

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpEMeHHbIE NHTEPBAJIb B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
* TeCT;
e UWHAMBU/Ya/JbHOE MPaKTUUeCKOe 3a/1aHue;
e OTUYeT MO MPaKTUUeCKOMY 3a/[aHHIO;
e KOHTpOJ/IbHast pabora.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
¢ DJK3dMeEH.

OO6m1as  TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBisgeT 3 3.e., 108 u. TIporpaMMol JUCIUMJIHHEL
TpelyCMOTPeHbI JIeKIIMOHHbIe 3aHATHS (34 u.), TpakTudeckue 3aHsATHS (34 W.), camocTosiTeslbHast paborta
cryzeHTa (40 u).
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IIpunoxenue 2

K paboueii mporpaMme JUCIATLTHHDBI
METO/bI OBPABOTKH U PACITIO3HAHNS N30BPAJKEHNU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PekomMeHyeMasi IuTepaTrypa prn?{ZN;KOCTB’
Pazpgen 1. ITosaTre 06padOTKH H300paXKeHUH.
P. C. ToHucarnec, P. E. Byxc. .
[Mudposas o6paboTKa
. n3obpakenuii: M.: TexHocdepa,
V3yueHue rpeyCMOTPEHHBIX TIPOTPAMMOM ) 2005 (1)
MUAAKTUUEeCKUX eIUHUI] TT0 KOHCIIEKTaM JIEKI[UH U 1
DEKOMeH,1yeMOii JITepaType . BeruncnurensHas TeXHHKa.
O6paboTKa n300paKeHUH:
CII6.FI'TY "BOEHMEX" um. /1.
@. YcruHoBa, 2013 (BBEsieHUE)
Wroro no pa3geny 1 1

Paspen 2. IIpeacTaBieHue njpera

M I[BETOBbIE BO3/IeHCTBHA.

W3yueHnue npefyCMOTpeHHBIX TIPOrPaMMOi

B. B. CenstHkuH. . KoMmbroTepHOe
3peHue. AHau3 U 00paboTkKa
n3obpakenuii: CII6.: Jlanb, 2019

PeKOMeH/[yeMOii IuTepaType

. “4)
pIERITIECOD S 0 KOHETEXTa IeKtei P.C. Toncanec, P.E. Bysc.. .
[Mudposast 06paboTKa
n3obpaxkenuii: M.: TexHocdepa,
2005 (2)
Wroro no pa3geny 2 2
Paspen 3. Metoas! puisTpanuu H300pakeHUH.
P. C. ToHcanec, P. E. Byzc. .
" o ITudposasi o6paboTKa
3yueHue MpeJyCMOTPEHHBIX MTPOTrPaMMOoit -
o n3obpaxkenuii: M.: TexHocdepa,
/IMIAKTHYECKHUX JUHHILL 10 KOHCTIeKTaM JIeKIHH 1 2005 (4) 3
PEKOMERAyeMOon JluTepatype B. B. CensHkuH. . KoMmbtoTepHOe
3penue. AHanu3 1 obpaboTka
u3obpaxxenuii: CII6.: Jlanb, 2019
(7)
BbIMosiHeHWe U MOJTOTOBKA K 3alIUTe MPAaKTHUeCKOU Y. Ilparr. . Ludposas obpaboTka
pa6otsi Nel 1o Teme «V3yueHre MeTO0B (GubTpaluy | M300paxkenuit: M.: Mup, 1982 (6) 4
n300pa’keHUH C UCTIOIB30BaHUeM O6nbnrorek Image . BelunciuresibHas TeXHUKA.
Processing Toolbox npukiagHoro rnakera Matlab» O06paboTka 1300parkeHHI:
CII6.BI'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2013 (3)
HWroro mo paszeny 3 7
Pazgen 4. Metojb1 padoThI C 00/1aCTAMH H300payKeHHH.
V3yueHue MpelyCMOTPEHHBIX TIPOrPaMMOM V. IpatT. . [Tudposast obpaboTka
IUJAKTUUEeCKUX eUHUL] [10 KOHCIIEKTaM JIeKLUI U n3obpaxenuii: M.: Mup, 1982 (7) 2

P. C. Toncanec, P. E. Byxc. .
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BrinosiHeHue ¥ MOATOTOBKA K 3allUTe MpaKTUueCKOM n3zobpaxenuii: M.: TexHochepa, 4
paboTel Ne2 1o Teme «3yueHue MeTOIOB PabOTHI C 2005 (9,10)
obnacTsamMu M300paXkeHus1 C UCIO/Ib30BaHHeM OUOIMOTeKH
KOMIIbIOTepHOT0 3peHrs OpenCV»
Urtoro no pasgeny 4 6
Pa3gen 5. MeTojpl pacrio3HaBaHUs U300parkeHHIA.
. . BoruncnurenbHas TeXHUKa.
N3yuenue ripeyCMOTPEHHBIX TIPOTPAMMOMA 5 O6paboTka H30GpayKeHHii:
/MAKTUUECKHX eJUHHL 10 KOHCTIeKTaM JIeKLUH 1 CII6.BI'TY "BOEHMEX" mw. ]I, 4
PEKOMEH/YEMOH JINTEPATYPE ®. YeruHoBa, 2013 (11)
P. C. Toncarnec, P. E. Byzc. .
BrimonHeHMe ¥ TIOATOTOBKA K 3allfUTe TpaKTHueCKon Hudposast o6paboTka
paboTbl Ne3 1o Teme «Pacro3HaBaHUe W300paXkeHUH C usobpaxenuii: M.: TexHocdepa, 4
UCII0/Tb30BaHUeM OUOIMOTEKH KOMITbIOTEPHOTO 3PEHUsT 2005 (9-11)
OpenCV» V. IIpsTr. . ITudposast o6paboTKa
n3obpaxenuii: M.: Mup, 1982 (7)
Wroro no pa3geny 5 8
Pa3zien 6. MeTobl CKaTHs H300PaXKeHHIA.
N3yueHue ripeyCMOTpPeHHBIX TPOrPaMMOK P. C. T'oncarnec, P. E. Byzc. .
JUaKTUYeCKUX eJUHUL] IT0 KOHCIIEeKTaM JIeKLIUH U ITudposas o6paboTka 12
PEKOMEHyeMOM JIuTepaType u3zobpaxenuii: M.: TexHocdepa,
BbIMosiHeHHe 1 MOJrOTOBKA K 3aITUTe MPAKTHUeCKOU 2005 (6,8, ITpunoxeHus)
pabotel Ne4 110 Teme «/3yueHre METOZOB CKaTHSI . CamomoH. . CxaTve JaHHBIX, 4
1300pa’keHH C MCIT0/Ib30BaHueM OnbmoTek Image 1300paKeHui 1 3ByKa: M.
Processing Toolbox npuk/iazHoro nakera Matlab» Texnocdepa, 2004 (3-5)
Urtoro no pasgeny 6 16
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IIpunoxenue 3
K paboueii mporpaMme JUCIHTLUTHHbI
METO/ibI OBPABOTKHU U PACITO3HAHUSA N30BPAJKEHUN

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTUYecKas paborta

* TeCT;

*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;

e WHAMBH/Yya/lbHOE MPAKTUUECKOe 3a/laHue;
e KOHTpOJ/bHast paborTa;

e 5K3aMeH.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SMOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
* TIpY NpaBUILHOM OTBeTe Ha 60% BOIPOCOB U Oosiee - aTrTecTarysl.

Tect

KoHTposb ycBoeHWMsI TEKIIMOHHOTO MaTepHrasia CTyAeHTOB MTPOM3BOJJUTCS B aBTOMAaTHUeCKOM PeXHUMe 3a
cuet nipumeHeHust [10 «MeHTOpP», TIpeACTaB/ISIFOILEro coO0i BeO-TpuioykeHHe, B KOTOPOM KJIMEHTOM
BhICTyTIaeT Gpay3ep, a cepBepoM — Beb-cepeep. Joctym cryneHToB K [1O «MeHTOp» OCyleCcTBsIeTCs Yepe3
000# nHTEpHET Opay3ep, yCTaHOB/IEHHBIN Ha I000M YCTPOHCTBe, UMEIOIEM [IOCTYT B C€Th VIHTEpHET C
TIOMOILIbI0 MH/IMBHYaIbHOTO JIOTHHA U Mapoyisi. B KoHIle KaX/[0i JIeKLUY TIPHUCYTCTBYIOIIUM CTyAeHTaM
TpeJijiaraeTcsi OTBETUTDb Ha OJJUH U3 BOMIPOCOB TI0 TeMe H3JI0KEeHHOU JIeKIUW. Pe3ysibrarThl TeCTUPOBaHUS
0000111ar0TCs € IoMoIbio OanmbHO-perTuHTroBol crcteMbl (BAPC). OCHOBHBIM KpUTepHeM Ha3HaueHUst
0aIoB CIYy)KUT CIIOCOOHOCTH CTY/IeHTa OTBeuaTh Ha TeCT 3a MUHMMaJTbHOE UKCJIO TOTTBITOK.

OTyeT N0 NpakTU4YeCKOMY 3afAaHUI0

K Kaj0¥1 ipakTHUecKoi paboTte He0OXOAMMO TIOATOTOBUTH OTUET B 3/1eKTPOHHOM BHzle. [Tocie
BBITIOJIHEHUsI OTUeTa ero HeoOXOANMO TpeZloCTaBUTh Ha MPOBEPKY MperoziaBarestio (1160 MuuHo, 1160
TOCPe/CTBOM 3/IEKTPOHHO# 1ouTkl). [Ipy BbimosHeHUH oTtueta pykoBogcTBoBaTthest 'OCT 7.32-2001. Cocras
oTyeTa OIMChIBAaeTCs B IOCTAaHOBKe 3aaur Kaxou [1P.

NuguBuayanbHOe NpaKTHUecKoe 3ailaHue

Homnyck k ITP:
* IOTYCK K BBITIO/IHeHU!O TiepBoii [TP He mpeaycMoTpeH.
* /IS IOTYCKa K BBIMOJIHEHHUIO BTOPOM, TpeThel 1 ueTBepToii ITP Heob6xoarMa 3arquTa TP Nel.
TpeboBaHust K BbInoHeHHO T1P:
ITo BceM TTP HEOOXOZMMO BBITIONIHUTH MOCTAB/IEHHYIO 33/1auy COIVIaCHO 3aZlaHuio K [P, a Tak)ke BHUMATe/IbHO
MPOUMUTATh COMYTCTBYIOIIYIO HHAOPMAI[UIO O TPOrpaMMHOM 0becrieueHnr B KOTOPOM OCYIIeCTB/seTcs paboTta
3awura I1P:
3amura ITP npegycMaTpuBaeT 00CyKIeHUe TOpsi/iKa peleHus], TTPelyCMOTPEHHBIX ee TeMaTHKOU 3a/jau,
BKJTFOUast TPOBEPKY YCBOEHUSI CTYAEHTOM COOTBETCTBYIOIIUX TeOPeTHUeCKUX 3HaHUM. CTyAeHTy HeoOX0aruMO
OTBETUTb Ha 3-5 TeopeTHYeCKUX BOMPOCOB. [Ipy HeyBepeHHBIX UM HETOYHBIX OTBETax KOJIMYEeCTBO BOIIPOCOB
MOXET OBbITh YBEJIHUEHO.

KontponbHas pabora

KoHTposibHast paboTa BHINOMHSETCs B BH/ie TMCbMEHHOTO PellieHw sl 3a/iaul 110 TIPOk/JeHHbIM pasziesiaM
JUCLIUIJIAHBL. YCIEIIHbIM CUUTAETCsI BBITIOJIHEHHE PaboThl, €C/TH CTYZEHT B OCHOBHOM IMPABUJ/IBHO OTPeeTu
XO7| peLleHus 3a/1a4uu, BbIOpas Hy)KHbIe COOTHOLLEHHS U TTOTyYU/T OTBET

JIK3aMeH

OO0yuatoITuiics MeeT MPaBo Ha MOyYeHne MUHUMATLHOMN MOJIOKUTETHHOM OLIEHKY MPU YCIOBUN
YCIIEIITHOTO MPOXOXKAEHUSI TEKYIIIEr0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTHUeCKOU paboThI B
COOTBETCTBHUU C TpadmKoM pa3zena 4.
[Jomnyck K sk3amMmeHy 0(popMJISIeTCs TIPU YCJIOBUU TTOJTHOTO BBITIOJTHEHUST BCEX MEPOIIPUSITUM, TTpe/lyCMOTPeHHbBIX
rparKOM KOHTPOJIbHBIX MEPOTIPUATHIA. JK3aMeH BK/IHOUaeT B ce0s1 OTBETHI Ha TEOPETUUECKHE BOTIPOCHI.
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O1leHKa «OT/IMYHO» BBICTABJIsIETCs IPU Pa3BePHYTHIX U TOUHBIX OTBeTax Ha 2 TeOpeTHUeCcKUX BOMpoca.
OreHKa «XOPOILIO» BLICTAB/ISTCS IPY TOYHOM U TIOJTHOM OTBeTe Ha 1-bIif TeOpeTHUYeCcKHid BOMIPOC, ¥ HETOUHOM
OTBeTe Ha 2-01 TeopeTHYeCKU BOMpOC.

OrleHKa «y/|0B/IeTBOPUTEILHO» BBICTAB/ISIETCSI IMOO MPY TIPABUJILHOM OTBeTe Ha OfIMH TeOpeTHueCKUi BOTpOC.
OlleHKa «Hey/10B/IeTBOPUTE/IbHO» BbICTaB/IsSETCs IIPY HellpaBU/IbHBIX OTBeTax Ha TeopeTUuYecKue BOIIPOCHI.
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4 - Pazpen 1. Ho‘sm'me 00padoTKu 3 5 ) 0 1 15 0 Tecr
H300pAKEHHUIH.
Paspgen 2. IlpeacraBienue
4 7 |IBeTa W I|BEeTOBLIE 6 4 4 0 2 15 0 Tect
BO3/IeHCTBHA.
Tecr,
WNupvBuayansHOE
MpaKTUuecKoe
4 7 ii?ffifﬁ’ﬁ%’ e, | 2316 719 | 7 10|20 | samamme,
par P . Ortuer o
TIPaKTHY€e CKOMY
3a/IaHHUIO
Tecr,
NupuBrayanbHOe
MpaKTU4YeCcKoe
4 | 7 [Pasmend.Meromuipaboteic | 4o | 4 | 5 | g 6 | 10 | 10 sajjanye,
00/1acTAMH H300pa)KEeHHU .
Ortuet o
MPaKTUUeCKOMY
3a/IaHHUIO
Tecr,
NupvBunyanbHoe
Paspgen 5. Metoabi TpaKTUyecKoe
4 7 |pacno3naBaHus 27 19 9 10 8 25 35 3ajlaHue,
H300paKeHHH. OTuet o
MPAaKTHYe CKOMY
3a/laHHUI0
KonTponbpHas
pabora,
Ortuet o
TPaKTUUeCKOMY
4 | 7 [Pasmen6.Metopproxarus | 53| 4o | 5 | 40 | 16 | 25 | 35 |  saganmo,
H300pa)keHUH.
NupuBrayansHOe
TIPaKTHYe CKOe
3a/1aHue,
Tect
Bcero 3a 7 cemecTp 108 | 68 34 34 40 | 100 | 100
Bcero nmo gucuunInHe 108 | 68 | 34 34 40 | 100 | 100
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