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1 CTPYKTYPA JUCHUIIJIMHBI

Ob6ecneunBaromuii (HaKynbTeT

O6ecneunBaronias kadeapa

O6mas Tpynoemkocts (3ET)

Kypc

Cemectp

Bujaebl 3auaTui

Jlekiuu (akajem. 4acoB)

[TpakTrueckue 3aHATHSA (aKaIeM. YaCOB)
WNuas konTakTHAs padoTa (akajgeM. 4acoB)
Bce koHTakTHBIE Yachl (aKaeM. 4acoB)

CamocTrosiTenbHas paboTa, BKIIOYas 4achl Ha KOHTPOJIb
(akazeM. yacoB)
Bcero (akageM. yacoB)

Bua npomexyTo4yHoO aTTecTalu

Hudd. 3auet (kypc)

OKTU
MOSBM
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2 AHHOTAIIUA AMCHUITJINHBI

«[IAU®POBASI OBPABOTKA U30BPAXKEHUI»

PaccmarpuBaroTcsi OCHOBHBIE 3aJlaud, MOJAEIH, METOJbl U aJTOPUTMBI B 00-
nactu uudpoBoit 06paboTku uzo0paxxkenuit. OnuceiBaeTcs npoiecc GopMUPOBAHUS
N300paKeHHUsI B OMTHYECKOM cucTteme. M3mararorcsi OCHOBHBIE METOABI ITU(PPOBOMA
00paboTku n300pakeHu ((puabTpalusi, UHTEPIOJSIMSA, CETMEHTAIMs, OuHapu3a-
WS ¥ J1.P.), DJIEMEHTHI TEOMETPUIECKON ONTHKH (TIEPCIIEKTUBHBIE TIPE0Opa30BaHNUS,
AMUNONSIPHAS TeOMEeTpHsi, 0000IIeHHbIE KOOPAUHATHI, (yHIaMEHTaIbHas U CyIIle-
CTBEHHBIC MaTPHIIbI), CBI3aHHOCTh, MPUMEHEHHUE TeOpHH TpadoB B 00padoTKe N300-
paxkeHuii. PaccmarpuBaroTcsi OCHOBHbIE METO/bI KOIUPOBAHUS M300paKEHUN U BU-
neoundopmanuu, 3-D nzobpakenus. B xone usydeHus: JeMOHCTpUpPYETCS peau-
3aIlisl OCHOBHBIX METOJIOB IIM(PpoBOM 00pabOTKM N300paKeHUH C UCIIOIb30BaHUEM

oubmuorek OpenCV.

SUBJECT SUMMARY

«DIGITAL IMAGE PROCESSING»

Introduction to algorithms and tasks in digital image processing (filtration,
interpolation, segmentation, multi-resolution analysis etc). Analyzing algorithms.
Basic methods of image formation are shown. Basic problems: image quality im-
provement, geometric optic (epipolar geometry, essential and fundamental matrixes,
camera calibration, lineal, non-linear and rang filers, image and video coding). Ap-

plications.



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. Lleqbto AUCUUIUIMHBI SBISETCS MOJyYEHUE TEOPETUUECKUX 3HAHUN U TIpaKTH4e-
CKHMX HABBIKOB I10 PEIICHHUIO OCHOBHBIX MPOQeCCHOHATBHBIX 3a1a4 UGPOBO 00pa-

OO0TKH U300paKEHUH.

2. 3a1a4yy JUCLUILINHEL:

— MMOJTY4YEHUE 3HAaHUN 00 OCHOBHBIX IIBETOBBIX MOJICIIAX M IIBETOBBIX TPOCTPAHCTBAX,
npeoOpa30BaHUU LIBETOBBIX KOOPAUHAT;

— U3Y4YEHHE METO/I0B (hOpMHUPOBAHUS MU(POBBIX N300paKECHHIA;

— MOJIyYCHHE HABBIKOB IO MPUMEHEHUIO OCHOBHBIX aJITOPUTMOB, IIPUMEHSEMBIX TTPH
1 dpoBoit 00paboTKe U300paKEHUH.

-opMupoBaHrE YMEHUS OCYIIECTBISITh TPEOOPa30BaHMS N300paKEHUH B IIBETOBOM
Y TE€OMETPUUYECKOM MPOCTPAHCTBE;

— 3HAHUHN O pacueTe OCHOBHBIX XapaKTEPUCTUK U300paKEHUI;

— YMEHUS IPUMEHSTH aITOPUTMbI (GUIIBTPALIMH TSI YIyUIlIeHNs KaueCcTBa n300paxe-
HHUH U BBIJEJIEHUS 0COOEHHOCTEMN;

— HaBbIKa MOIU(PHUIIMPOBAHUS U3BECTHHIX aJITOPUTMOB HUGPOBOH 00pabOTKH M300-

PaKEHHUI.

3. 3ydyeHune OCHOBHBIX 3a/1a4 U NOHATUH HUPPOBOM 00padOTKU N300paKEHUM, pHU-
oOpeTeHHe QpyHIaMEHTAIbHBIX 3HAHUN O IUCUUILUIMHE;— OCHOBHBIX I[BETOBBIX MO-
JieJield ¥ IIBETOBBIX MPOCTPAHCTB, MPe0oOpa30BaHus IIBETOBBIX KOOPAMHAT;— METOAOB
dbopmupoBaHUs TUPPOBBIX U300pPAKEHNM;— OCHOBHBIX aJITOPUTMOB, IPUMEHSIEMBIX

pu U poBoit 00paboTke U300paKEHUH.

4, (DOpMI/IpOBaHI/Ie YMCHUS OCYIICCTBIIATH Hp606pa30BaHI/I$I H306pa)KeHI/II>'I B IIBCTO-
BOM U I'COMCTPUYCCKOM IIPOCTPAHCTBC,— 3HAHUU O PpacuCTC OCHOBHLIX XapaKTCPU-

CTHK M300paKEHUI;— YMEHUSI TPUMEHSITh AJITOPUTMBI (PUIBTPALIUU TSl YITyUILICHUS



KaueCcTBa M300paKEHUN U BBIJCICHUSI 0COOCHHOCTEH;— HaBblKa MOAU(PUIIUPOBAHUS

U3BECTHBIX AJITOPUTMOB ITUPPOBOI 00PAOOTKH U300PaKEHUH.

5. OcBoeHue HaBbIKOB NpuMeHeHus nakera Open CV s peanu3annv OCHOBHBIX

aJIropuTMOB 00PAOOTKU U300paXKEHUIA.

3.2 Mecrto mucuuminabl B cTpykrype OITOII

I[I/ICI_[I/IHJII/IHa HN3y4acTCA Ha OCHOBC PaHCC OCBOCHHBIX JUCIHUITINH y‘l€6HOFO IJ1aHa:

[E—

. «ndopmatuka

2. «ITporpamMmMupoBaHHE

3. «MIHdopmaIioHHBIC TEXHOIOTUM

4. K ANTOPUTMBI U CTPYKTYPbI JAHHBIX)

5. «OOBEKTHO-OPUEHTUPOBAHHOE MTPOTPAMMHUPOBAHUE)

6. «IlocTpoeHue 1 aHaJIN3 alTOPUTMOBY

7. «MeTobl ONTUMU3ALIUN)

8. «OCHOBBI NPOMBIILIEHHON pa3padOTKu IPOrpaMMHOI0 00eCTIeUCHUS
9. «ckyccTBEHHBIE HEMPOHHBIE CETU

1 00eCTeurBaeT MOATOTOBKY BBITYCKHOM KBaTU(DUKAITMOHHOMN paOOTHI.



3.3 IlepedyeHb IUIAHHPYEMBIX Pe3yJbTATOB O0Y4YeHHUS MO AUCHMILIMHE, COOT-

HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Kon komnerenuun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHIHKATOPA
KOMIIeTEeHIHH
I1K-0 CrniocoOeH pa3pabaTbiBaTh HH()OPMAIIMOHHbBIE MOJIEN U IPUMEHSTh UX IS
pelIeHus 3a1a4d MpoPeCCUOHATLHON ACSITEILHOCTH
1IK-0.3 Ipumensiem ungopmayuonHnvle mooenu 0 peweHus 3a0ay npogeccuo-
HAIbHOU 0esimelbHOCTU




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBaHnue TeMbl JUCIHATINHBI Jlek, | IIp, | UKP, | CP,
n/n au a4 au au
1 | Beenenue 1
2 | Tema 1. Mogenu 3putenbHOro BocnpusTHs. LIBeToBbie po- 4 4 10
CTpaHCTBa B IIUPPOBOIT 00pabOTKe M300paKCHHIA
3 | Tema2. Metonsl nony4enus nudpoBsix n3o0paxenuii. [1o- 4 4 10
HSITHE Ka4eCTBA N300paKeHUS
4 | Tema 3. [IpeoOpazoBanust H300pakeHU 3 4 10
5 | Tema 4. O6paboTka n300paxeHui 3 4 10
6 | 3akmroueHue 1 1 35
Htoro, au 16 16 1 75
W3 HUX a4 Ha KOHTPOJIb 0 0 0 0
OO6m1ast TpyI0eMKOCTh OCBOCHHSI, a4/3¢ 108/3
4.1.2 Copepxanue
Ne HaumeHoBaHue TeMbl Conepxanue
n/n JUCHUIIINHBI
1 | Beenenue [Ipenmer aucuuIMHbl U ee 3anadu. Vctopuueckuil o6-
30p. Conepkanue u ¢opma npoBeaeHus 3aHATHA. CBS3b
C IPYTUMH JUCHUIUIMHAMH Y4eOHOro IIaHa
2 | Tema 1. Mopenu 3putensHo- | CriocoObl GOopMHUPOBAHHS U300PAXKEHUSI U €T0 OCHOBHBIC
ro BocnpusTus. LIBeToBble npo- | xapakrepuctuku. CTpoeHue yenoBedeckoro masa. Ilcu-
CTpaHCTBa B U(PPOBOI 00pabOT- | X0-(hu3nveckoe BOCIPHITHE. TpexMepHOCTh IBETa. 3a-
K€ M300pakeHni koH BebGepa-Dexnepa. [{BetoBsie Mmogenu. CriekTp u3Iy-
yeHus. OcHOBHbIE IU(POBbIE MPOCTPAHCTBA M300paske-
Huii: XYZ, HSV, RGB, Lab. Muncell. Anroputmsl ipeo6-
pa3oBaHMsI IBETOBBIX POCTPAHCTB M300paskeHuil. LBeto-
Bble nuctaHiuu. Color Management System
3 | Tema 2. Meronsl nomyuyeHust | CeHcopbl. YacTOTHO-KOHTpAcTHAsl XapakrepucTtuka. Ju-
unpoBbIx n300paxenuil. [lons- | Hamuueckuil AuanazoH. OCHOBBI FEOMETPUYECKON ONTHKU
THE KauyecTBa N300pakeHus
4 | Tema 3. IIpeoOpa3zoBanusi n300- | Xpomarndeckue npeodpazoBanue nzodpaxenuit. [‘eomer-
paxxeHui puueckue npeodpazoBanus n3o0paxenuil. [Ipo3padHocTb.
Kommosurus nzodpakenuit. Mopdonorunyeckue nmpeoodpa-
30BaHUS.
5 | Tema 4. O6pabotka uzobpaxke- | [{udpposas ¢unprpanus. CermeHTaruss H300paKCHHM.
HUl Obnapyxenue ocoOeHHOCTEH. AHAIN3 CO MHOTMMHU pas-
PEIICHUSMHU.
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HaumMmeHnoBaHnue TeMbl
JUCHHILIMHEI

Conepxanue

6 | 3akmroueHnue

BsiBozs! 110 Kypcy. IlepcriekTuBbl pa3BuTUs

4.2 IlepedeHb J1a0OpPATOPHBIX padoT

JlaGopaTtopHbie pabOThI HE PEYCMOTPEHBI.

4.3 llepeyeHb NPAKTHYCCKHUX 3AHATHH

HaumeHnoBanue NMPaAKTHYIECCKUX 3aHATHH

KoauuecTtBo ayl. 4acoB

1. Hauano pa6otsl ¢ 6ubnuotekoit OpenCV

2

2. Xpomarnyeckue rnpeodpa3zoBaHue n300pakeHU

3. 'eomeTpuueckue mpeodpa3oBaHue U300paKCHHH

4. @unbTpanus n300paxeHuit

5. Mop¢onorudeckue npeodbpazoBaHus

6. CermeHTanus n300paxeHnit

DN W| W[ W | W

Hroro

4.4 KypcoBoe npoeKTHPOBaAHUE

KypcoBas pabota (IIpoeKT) He TPeTyCMOTPEHBI.

4.5 Pedepar

Pedepar ve mpexycmoTpeH.

4.6 HNuauBuayaJbHOE JOMAIIHEe 3aJaHUE

NuauBuayansHOE TOMAIHEee 3ajaHue He MPeayCMOTPEHO.

4.7 JoxkJaan

Jloknax He Ipe1yCMOTPEH.

4.8 Keiic

Keic He nmpegycMoOTpeH.




4.9 Opranusanus v y4eOHO-MeTOANYeCKOe 00ecnedYeHne CaMoCTOSITeJIbHOM pa-

00THhI

N3ydeHne AUCUUILIMHBI COMPOBOXKIACTCS CAMOCTOSITENIbHOM paboTOM CTy/IEeH-
TOB C PEKOMEHJOBAHHBIMM IIPEIIOAABATEIEM JIUTEPATYPHBIMA UCTOYHUKAMU U UH-

dbopMaliMoOHHBIMU pecypcamMu cetu IHTepHeT.

[InannpoBanue BpeMEHU U1 U3YUECHUS JUCUUIIIIMHBI OCYILIECTBIISETCS HA BECh
nepuoa 00y4YeHusl, peycMaTpuBasi MPU ATOM PETYISIPHOE TOBTOPEHUE MPOUICHHO-
ro matepuana. O0y4aromumMmcs, B paMKax BHEAyIUTOPHOW CaMOCTOSTEIBLHON pabo-
ThI, HEOOXOJIUMO PETYJISPHO JIOMOJHITH CBEACHUSIMHU W3 JIUTEPATYPHBIX HCTOUHUKOB
Marepuai, 3aKOHCTIEKTUPOBAHHBIN Ha JIEKIUAX. [Ipy1 3TOM Ha OCHOBE M3y4eHUS pe-
KOMEHIOBAHHOM JIUTEPaTYyPHI IIEE€CO00Pa3HO COCTABUTh KOHCIIEKT OCHOBHBIX ITOJIO-
YKEHUM, TEPMUHOB U OTIPEICIICHUH, HEOOXOIUMBIX JJIsI OCBOSHHUS Pa3/IeioB yUeOHOM

JIUCILIUIIIINHEL.

Oco0oe mMecTo yaensieTcsi KOHCYJITUPOBAHUIO, KaK OHOHN U3 (hopM 00ydeHHUS
U KOHTPOJISI CAMOCTOATEIbHOM padoThl. KoHCynbTUpOBaHue mpeanonaaraeT 0coobM
00pa3oM OpraHM30BaHHOE B3aMMOJICUCTBUE MEX Y IIPETOAaBaTEIeM U CTYICHTAMH,
IIPU 3TOM IPEATNONATAeTCs, YTO KOHCYIBTAHT JINOO 3HAET TOTOBOE PEIlIEHUE, KOTOPOE
OH MOJKET MpeAnrcarb KOHCYJbTUPYEMOMY, JTHMO0 OH BIIAJIEET CIIOcOOaMu JesTeb-

HOCTH, KOTOPbIE YKa3bIBAIOT MYTh PELICHUS MPOOIEMBI.

Texymas CPC IIpumepnas
TPYA0EMKOCTb, a4

Pabota ¢ JIeKIMOHHBIM MaTepuaoM, ¢ yueOHOH JTuTeparypoit 20
Omneperxaromias camocTosiTeNbHast padora (M3yuyeHHe HOBOTO Mare-

puaia 10 ero U3J10KEeHUS Ha 3aHATUSIX) 0
CaMocCTOsTEIbHOE U3YUEHHE Pa3/eI0B TUCLUILINHBI 0
BrinonHenune JoMaHuX 3aJaHUM, JOMAIIHUX KOHTPOJBHBIX padoT 0
[ToaroroBka k J1abopaTopHbIM padoTaMm, K MPaKTHUYECKUM M CEeMHU-

HapCKUM 3aHATHIM 25
[TonroroBka K KOHTPOJIBHBIM padOTaM, KOJJIOKBUYMam 20
Brimonnenue pacueTHo-Tpaduueckux padot 0
BrinonHeHne KypcoBOro mpoekTa Win KypcoBoil paboTbl 0




Texymas CPC

IIpumepHas
TPYA0EMKOCTb, a4

[Touck, u3ydyeHue U npe3eHTanus nHPOpMaLUH 10 3aJaHHOM Mpo-

O1eMe, aHaIM3 HAyYHBIX ITyONIHKAIUi 110 3aJaHHOI Teme 0
Pabora Hax MeXIUCHUIUIMHAPHBIM IPOEKTOM 0
AHanu3 TaHHBIX 10 33JaHHOW TeMe, BHIIIOJIHEHUE PACYETOB, COCTaB-

JICHHE CXEeM U MojeJiell, Ha OCHOBE COOPAHHBIX JaHHbIX 0
[ToaroroBka k 3a4ety, AU GepeHInPOBAHHOMY 3aUeTy, FK3aMEHY 10
HUTOI'O CPC 75
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5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
IK3. B
onoJ1.

OcHoBHas auTeparypa

1 Metonpl KoMnblOTEpHON 00paboTKu n3o0paxenuit [Tekct] : Yue6. mocobOue 59
JUTsL By30B 110 Hampasienuto ~Tlpuxnannas marematuka” / [M.B. ['anmmHukos,
H.W. I'mymos, H.1O. Unescosa u ap.]; [Tox pen. B.A. Cotidepa, 2003. -780 c.
2 Conomon JI. Cxatue TaHHBIX, H300pakeHnH 1 3ByKa [ Tekcr] : yue0. mocobue 46

JUTSI By30B 110 HampasiieHuto nmoarot. ~IIpukinannas maremaruka’ / J1. CanomoH
; mep. ¢ ann. B.B. Yensokosa, 2004. -365 c.

3 I'mopus b. I. O6pabotka nzobpaskenuii ¢ nomoipio OpenCV [DneKTpOHHBIN | HEOTp.
pecypc], 2016. -210 c.

JlononHuTenbHas Iureparypa

1 Toncanec P. [{udposas o6padoTka nzodpaxkenutii [ Texct] / P. Toncanec, P. Bymnc 69
; mep. ¢ aunL. nox pex. ILLA. Houna, 2005. -1070 c.

2 ®opcaiit, Ipun. Komnsioreproe 3penne. CoBpeMenHslii noaxon [Texer] / /. 4
®opcairt, XK. ITonc ; [mep. ¢ anm. A.B. Hazapenko, U.1O. [lopomenxko] , 2004.
-926 c.

5.2 TIlepedenb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIUOHHOM ceTH «H-

TEPHET», UCIIOJIb3YCMbLIX IIPH OCBOCHHH THUCHUIIJTHHBI

Ne ni/m DJIEeKTPOHHBII aapec
| Axanemus Intel: Beenenue B pa3paOoTKy MyJbTUMEIUIHBIX MPUIOKEHUH C UCIIOIB30-
BanueM Oubmmorek OpenCV u IPP: Undopmamnushttp://www.intuit.ru/studies/courses/
10621/1105/info
2 H.C. BacunbeBa. Ananu3s nzoopaxenuii u suaeohttp://old.compsciclub.ru/courses/video
imageanalysis

5.3 Anpec caiiTa Kypca

Anpec caiita Kypca: https://vec.etu.ru/moodle/course/view.php?1d=10611
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6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

s pucturumrael «Ludposast 00paboTka n300paskeHU» TPEAYyCMOTPEHBI ClIe-

aytomue GopMbI MPOMEKYTOUHOM aTTECTAIMK: 3a4eT C OICHKOM.

3ader ¢ OLleHKOH

Ouenka Onucanue

HeynosnerBoputenbHO Kypc He ocBoeH. CTyaeHT UCTIBITHIBAET CEPhE3HbIE TPYAHOCTU
IIPU OTBETE Ha KJIIOYEBbIE BOMPOCHI TUCIUILINHEI

VY1oBIEeTBOPUTENHHO CryneHT B LeJOM OBIaAeN KypCOM, HO HEKOTOPBIE pa3Jiebl
OCBOEHBI Ha YPOBHE OIpeeeHUN U GOPMYIUPOBOK TEOPEM

XOpOH_IO CTy,HCHT OBJIAACII KYpCOM, HO B OTACIIbHBIX BOIIPOCAaX UCIBLITHI-
BacCT 3aTPyAHCHUA. YMmeer pemaTrs 3aga41

OtnuyHO CTyaeHT JeMOHCTPUPYET MOJHOE OBIJIAJIEHUE KYypCOM, CIOCO-
OeH NPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PEIICHUH KOHKPET-
HBbIX 3aaa4.
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OcobGeHHoCTH 1O0MyCKA

Homyck k 1udd. 3a4eTy: BHINOIHEHUE 6 TPAKTUUECKUX padoT U 3alllUTa UX Ha
2 KOJIJIOKBUYMax Ha OLEHKY HE HUXKE ~YIOBIETBOPUTEIBHO , Cjaua UTOTOBOW KOH-
TPOJBHOM PabOTHI.
OneHka 3a MPOMEXKYTOUHYIO aTTECTALIUIO IO BEIOOPY CTYAEHTa MOKET OBITh BBICTAB-
JIeHa Ha OCHOBAaHUU OILIEHKH 332 UTOTOBYIO KOHTPOJIBHYIO padOTy, UM CTYIEHT OTBE-

YaeT Ha BOMPOCHI OMieTa.

6.2 OueHoyHbIe MaTepHAaJIbI JJIs1 POBEACHUS TEKYIIero KOHTPOJIA U MpoMe-

HCYTO‘IHOﬁ arrecranmmm oﬁyqamumxcsl o TMCIOUIIJINHE

Bonpocs! k tud¢.3auery

Ne ni/m Onucanue

1 OcHoBHuble U(poBbIe TpocTpaHcTBa n300paxkenuit: XYZ, HSV, RGB, Lab. Muncell

HBCTOBLIe AUCTaHIIUN

YacTOTHO-KOHTpACTHAs XapaKTepUCTHKA.

JnHaMU4ecKrii 1ruamnas3oH.

Xpomarndeckue npeodpazoBaHne N300paKeHHH.

l'eomerpuueckue npeodpazoBanmst H300paKEHUI

CermeHnTanus uzo0paxenuii. OOHapyeHUE 0COOEHHOCTEM.

[eNIEN§ No QN [V, N RN Ny RUS R [ \O]

AHanmm3 co MHOTHMH pa3pelIeHUsIMU.

dopma OusIeTa
MuHucTepCcTBO HAyKH U BbIciiero oopa3zoBanus Poccuiickoit denepanuu
®T'AOY BO «Cankr-IletepOyprckuit TocynapcTBEHHBIN 2IEKTPOTEXHUYECKHIMA

yHuBepcutet «JIDTWU» umenu B.M. Yabsnosa (JIenHnHa)»

BUJIET Ne 1

Hucuunnvna Hundposas 06padoTka nzodpaskennii kapenpa MOSIBM DK-
™"

1. IIBeTOBBIC IUCTAHLINHU
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2. CermenTanus uzoopaxenuit. OoHapyKeHHE 0COOCHHOCTEH.
3. 3agaua.

YTBEPXIAIO

3aBeayromuii kadeapoit

OOpa3ubl 32124 (3agaHNI) 1)1 KOHTPOJIbHBIX (IIPOBEPOYHBIX) PadoT

[IpumepHBbIe 3a71a41, BBIIABAEMbIEC HA KOJUIOKBUYMAaX, UTOTOBOKM KOHTPOJIBHON

paboTe U Ha MPOMEKYTOUHON aTTECTAIINH.
3axaua 1.

HaiitTu Xy KOOpJMHATHI MOHOXPOMATHYECKOTo 1BeTa 555 nm (oTpakaromias

crocoOHocTh 1.0)
Hcrounuk ocsemenus D65
Mogens nabmogarens coorBetcTByeT CIE 1931 (2 rpanyca)
3anaua 2

Jlanbl koopauHatel B cucteme sSRGB(0,75 0,5 0,25) (I'amma=2,2 ; HICTOYHUK

ocsemieHus: D65)
Hantu XYZ xoopaunarsl

Haiitu XY Z xoopaunats! npu uzmenenuu D65 na D50 no merony bpendopna
(Bradford)

3agaya 3
['ucrorpamMmma n3o0pa)keHus 3aaHa JIMHUEH y=X.
IToctpoiite LUT myis sxBanu3anuy rucTOrpamMMBl.

[Toctpoitte LUT ans uaBepcuun n300pa>keHuUs.

Bech KOMIUIEKT KOHTPOIBbHO-U3MEPUTENHHBIX MAaTEPUAIIOB JIJIsl TIPOBEPKHU cPop-
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MHUPOBAaHHOCTH KOMIIETCHIIMM (MHAMKATOpa KOMIIETCHIIMHM) Pa3MEILIEH B 3aKpPBHITON

4acTH 1O ajpecy, yKa3aHHOMY B II. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst

1 Tema 1. Moaenu 3putenbHOro Bocnpustus. LlBeToBbie mpo-

2 CTpaHCTBa B IIUPPOBOIt 00paboTKe H300paKEHHI

3 Tema 2. Metonap! nonydenus: uudpossix n3o0pakenuit. [lons-

4 THE KaueCTBa U300pakeHHs KosoKBiyM

5 Tema 3. [IpeoOpazoBanus H300pakeHH

6 Tema 4. O6paboTka n300paskeHui

7

8 Komnoxsuym

9 KontponpHnas pabora

6.4 Meroanka TeKyuero KOHTpoJIs

HA JIEKIIMOHHBIX 3aHATUAX
Texymuii KOHTPOJIb BKIIFOYACT B CEOs:

— KOHTpOJIb TocemaemMocty (He MeHee 80% 3aHsATHIN).
HA MPAKTHYECKUX 3aHATHSAX

B npouecce o0ydyeHus mo AUCIUILIMHE CTYACHT 00s3aH BBIIIOJIHUTD U yCTICII-
HO 3alIUTUTh 6 mpakTudeckux padotT. [lox BeIMoNHEHHEM padOT MOApPa3yMeBaeTCs
MOJIFOTOBKA K pa0O0Te, BHIMOJIHEHUE 3a/1aHMs, TOJATOTOBKA OTUeTa U ero 3amura. OT-
4yeT oopmitsieTcss mocie BBIMOIHEHUS 3aIaHUs U MPEACTABISETCS MPENo/1aBaTeio
Ha MMPOBEPKY B 37IeKTpOoHHOM Bu/Ie. [Tocne npoBepku oTyeT 1M00 Bo3Bpamaercs (npu

HAJIMYWU 3aMe4aHuil) Ha JopaboTKY, MO0 JOMyCKaeTCs K 3alluTe.

Pa0oTh! 3ammimaroTcss CTyAeHTaMUd WHIWBHUAYaJbHO Ha JBYX KOJUIOKBHYMaX.
Ha 3amure cTyneHT AOJKEH MOKa3aTh: MOHUMAaHHWE MOCTAHOBKH 3aJ1a4M, OIX0Ja K
€€ PEIICHUI0, yMEHHE OOBSICHITH X0 PEIICHNUS, BELIOOP TE€X WX MHBIX METOIUK PeIlle-
HuUs 3a1aun. [IpenomaBarens 3a/1aeT BOMPOCHI, MTO3BOISIONINE OMPEACIIUTh TITyOUHY
MMOHUMAaHUS TEOPETUUECKOr0 Marepurala, KOTOPbIi JEKUT B OCHOBE PELICHUA 3aa4
71a00paTOpHOI PabOThI, a TAKKE CAMOCTOSITEILHOCTh €€ BhINOJIHEHUs. [Ipenonasa-

TCJIb IIPU 3alIUTC pa6OTBI Ha KOJNIOKBUYMEC TAKKC MOXCT BbIAATb JOIMOJHHUTCIIbHYIO

16



3a7a4y.

Kpurtepuu orieHnBaHMUS TPAKTHIECKUX pabOT: «HE 3aU4TEHOY - CTABUTCS, €CIIN
OCHOBHOE COJIEp)KaHHWE Marepuaia padoThl HE PAaCKphITO, HE JaHBI OTBETHI HA BO-
IIPOCHI MPETOAABATENIS, TOMYIICHBI TPyObie OMMOKH B OMPEACICHUN TOHSITHI U B
UCIIOJIb30BAaHWN TEPMHUHOJIOTHH; «3a4TEHO» CTaBUTCSI, €CIU MPOJEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOTO COJIEpKaHUsI Marepualia, paboTa BHITIOJIHEHA MOJIHOCTHIO, ca-

MOCTOSITEJIbHO U O(pOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMH.

HtoroBast KOHTpOJIbHASI pab0OTa COCTOMT U3 OJTHOM 3a]]aur M OI[CHUBAETCS Clie-
JTYIOIIUM 00pa3oMm:

0 OamoB - 3a7ja4a HE PEIICHA;

1-3 Ganna — 9yacTUYHO PEIICHHAs 3a/1a4a;

4 Gana — TMOTHOCTBIO PEIICHHAs 3a/1a4a C HeJJ0UueTaMu;

5 GaJIIOB — TIOJTHOCTBIO PEIICHHAS 3a/1a4a.

CaMOCTOSITEIbHOI PadoThI CTY1€HTOB

KoHTposb caMocTosTeIbHOM pabOThI CTYIEHTOB OCYILIECTBIISIETCS HA OCYIIECTB-

JEICTCA Ha JICKIUOHHBIX, ITIPAKTHUYCCKUX 3aAHATUAX 110 MCTOAUKAM, OITMCAHHBIM BbIIIIC.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomelenus

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-
pust

KonmuecTBo mocamouHbIX
MECT — B COOTBETCTBHU C
KOHTUHTEHTOM,  pabouee
MECTO MpenoaBaTes,
IBM-coBMECTUMBII ~ KOM-
netotep  Pentium  unm
BBHIIIE, TIPOCKTOP, OKpaH,
MeJIoBask WM MapKepHas
JIOCKa

1) Linux Amsr
O6pazoBanue 10
U BBIIIIE;

2) P7-Oduc 7
U BbIIIe JKUOO
LibreOffice 7 u
BBIIIIC

HpaKTI/I‘{eCKI/Ie 3aHsA-
THUA

AynuTtopust

KonuuectBo mocamgouHbIx
MECT, 000pY/1I0BaHHBIX
[IEPCOHAJIbHBIMU IBM-
COBMECTHUMBIMH  KOMIIBIO-
Tepamu Pentium wiu BbIIe
B COOTBETCTBUU C KOHTHH-
reHTOM, paboyee MecTo
IperoaaBares, IBM-
COBMECTHMBIIl KOMIBIOTEP
Pentium wunum BeIIIE, mpo-
eKTOp, FKPaH, MEJIOBast UJIH
MapKepHas 10CKa

1) Linux Amsr
O6pazoBanue 10
U BBIIIIE;

2) P7-Oduc 7
U BbIIIe JKMOO
LibreOffice 7 u
BBIIIIC

CamocrosTenbHas pa-
Oora

ITomemenne maa ca-
MOCTOATENBHON pado-
Ta

OcHallleHO KOMIBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO
IMOJKIIOUCHHS K ceTu «MH-
TEpHET» U OOECIeUCHUEM
JIOCTyITa B DJIEKTPOH-
HYIO nH()OPMAIIMOHHO-
o0paszoBaTenbHYI0  Cpeay
YHUBEPCUTETA.

1) Linux Aunbr
O6pazoBanue 10
U BBIIIIC;

2) P7-Oduc 7
U BbIIIE JHOO
LibreOffice 7 wu
BBIIIIE
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne
n/n

Jlara

HN3MmeHeHnue

JaTra u HoOMep NPOTOKOJIa
3acexanus Y MK

ABTOp

HavaapHuk
OMOIJIA
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