MNMHOBPHAYKN POCCUA
®ENEPAINBHOE NrOCYAAPCTBEHHOE BIO[PKETHOE OBEPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEMO O5PA30OBAHUA

«BOPOHEXCKWN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBegyowmin kapegpomn
Cupoma AnekcaHdp AHamornbesuy
Kagbedpa mexHonoaut obpabomku u 3auwumsi UHhopmauuu

CupoTta AA.
25.12.2023r.

PABOYASA MPOrPAMMA YYEBEHON OUCLUNNUHDI
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1. Kog 1 HaumeHoBaHMe HanpaBneHUsi NoAroToBKu/cneunanbLHOCTU:
10.05.01 KomnbtoTepHas 6e30nacHOCTb

2. Mpodunb nogroTroBku/cneumannsauus:

PaspaboTka 3amLeHHOoro nporpaMmMHoro obecnevyeHmns

3. KBanudukaumsa BbinycKHUKA:

CneunanurteTt

4. dopma oby4eHUA:

OuyHag

5. Kachegpa, oTBevarowan 3a peanmsaymio QUCLUNNUHDbI:

Kadenpa texHonornn o6paboTkm n 3awmTbl MHpopMaLumnm

6. CoctaBuTENnun nporpamMmmbi:

MBeaHkoB AnekcaHap KOpbeBud, K.d).-M.H., OUEHT

7. PekomeHpaoBaHa:

MpoTtokon HMC ®KH Ne3 ot 22.11.23

8. YuebBHbIN roa: 2025-2026 CemecTp(bl)/TpumecTp(bl): 3



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl S8715IK0MCS:

UN3yyeHue cospemMeHHbIX No0xo008 K obpabomke u aHanusy usobpaxeHul 8 cucmemax

KOMMbHOMEPHO20 3pEHUs U 8u3yanusayuu 8 UHmepecax rnpogedeHuUsi meopemuyeckux u

3KcrepuMeHmarbHbIX uccriedogaHul e obracmu rpogheccuoHasibHou dessmesibHocmu.

3adayu y4yebHoU OuCUUMNIUHBI:

- u3y4yeHue 6a308bix Mod0xo008 U COBPEMEHHbIX MEMOOO08 aHasu3a u3obpaxxeHuu;

- u3y4eHue memodoe aHasu3a co0epxxumozo usobpaxkeHuu;

- oenadeHue rnpakmu4eCcKUMU HasbIKaMu MPUMEHEHUST COBPEMEHHbIX POo2paMMHbIX
cpedcme paspabomku rpuroxeHul 07151 3aday KOMIMbMEPHO20 3PEHUSI.

10. MecTo yye6HOM ancumnnunHbl B cTpykType OOI:

Bxogut B 6nok ancumnnuHel no Beidopy 61.B.

BxogHble 3HaHus B obractm nporpaMMMpoOBaHUs, MaTeMaTU4YecKoro aHanusa, Teopuu
MHOXEeCTB, MaTpU4HON anrebpbl, TEOPUN BEPOATHOCTEN N MAaTEMATUYECKON CTaTUCTUKN.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AucuunnuHe/mMoaynio (3HaHUA, YMeHUA,
HaBblKW), COOTHECEHHbIe C NNIaHUPYeMbIMU pe3ynbTaTaMM OCBOEHUs 06pa3oBaTeNibHOMN
nporpaMmmbl (KOMNeTEeHLMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kopn HaseaHue Koa(bl) WugukaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KOMMeTeHL MK
MK-1 | CnocobeH MK-1.1 | 3HaeT meToabl 3HaThb:
NpOBOAUTL aHanus pa3paboTku TEXHOMOrMM  OpraHM3aumMmM 1 NpoBefeHus
TpeboBaHui K 3aLUNLLEHHOTO CTaTUCTUYECKOTO KOMMbIOTEPHOTIO
nporpaMmmHoOMy nporpaMmmHoro MoAenupoBaHms anropuTMoB 06paboTku
obecneyeHuio, B obecneyeHuns n LMpPoBbIX n3obpaxeHun, BO3MOXHOCTU
TOM ynucne TEeXHOoMnormmn COBPEMEHHBIX  MPOrpaMMHbIX  cped  Ans
TpeboBaHui no NporpaMMmMpOBaHMs | peanu3aumM WUCCrnefoBaHUM K pa3paboTok B
NHGOPMALIMOHHOMN obrnactm anropuTMoB aHanusa rpadumyeckux
6e3onacHocTwy, OaHHBbIX.
BbINOMHATb
paboThl no
paspaboTke
3alULLEHHOr0
nporpaMmmHoro
obecneyeHuns
MK-1.2 3HaeT 3HaTb:
NnpMMeHsieMble NPUHUMMbLI  pa3paboTky NpUNoXeHUn B cpeae
mMaTemaTtumyeckue Matlab;
MeToabl U TEOpETUYECKME OCHOBbLI anroputMoB LUPOBOM
anropuTmbl 00paboTkn N300paxxeHun;
(PYHKLMOHMPOBAHUSA | OCHOBHbIE  MOHATWUS,  MPUHLUMNBLI,  MEeToabl
ONS KOMMOHEHTOB 06paboTkn UNPOBLIX U30OPAXKEHNA U aHanNM3a
NporpaMmHbIX NX COOEepPXNMOro.
cpencrs Bnagetb:
HaBblkaMW CO34aHUs NPUIOXEHUA B cpeae
Matlab.
MK-1.3 yMeeT MpUMeHsTb YmMeTb:

TEeXHOMormun
06paboTKM AaHHbIX,
aHanMsmpoBaTtb
BO3MOXHOCTU UX
ncrnonb3oBaHus Npu
pa3paboTke
3alMLLEHHOro
nporpammMHoOro
obecneyeHus B
npodeccroHasibHoOn
AesTenbHocTH

ucnosnb3oBaTh CTaHOAPTHOE W OpUrMHanbHoe
nporpaMmHoe obecneyeHve ONs MNpoBeAeHUs!
ncenenoBaHui U pa3paboTok B YacTu o6paboTkm

LMdPOBbIX n3obpaxeHui, dopmupoBaTtb
pekoMeHAauMM Mo MNpUHLMNAM MOCTPOEHUS U
napameTpam anropuTtMoB B obnactu
npodeccroHanbHoN AeaTENBHOCTY;

NPUMEHATb  MatemMaTuyeckMne  MeTodbl W
anropuTmbl 06paboTkm n3obpaxeHui B
MHTepecax N3BrevYeHns OaHHbIX ans

JanbHenwero aHanmaa.




Bnapgetb:

HaBbIKamMu nposeneHus
9KCTMIEPUMEHTA MO  OLEHKe
anropuTMoB 0obpaboTkn

KOMMbIOTEPHOTO
3 PEKTUBHOCTH
LUMdpoBbIX

n3obpakeHuii, HaBblkamMn aHanmsa rpadUYecKknx
OaHHbIX n CMOCOBHOCTLHO HarnsigHoro
npeacTaBsneHns pesynbtatoB B cpeae Matlab;
NpaKkTUYeCKMMUN HaBblkamMn aHanusa anropuTMoB
006paboTkn UMEPPOBLIX MN30OPaAXKEHUIA C TOYKK
3peHMs OXXMAaeMbIX NOTepPb U OLINBOK.

12. O6bemM gUcUUNNUHbI B 3a4eTHbIX eanHuLUax/yac. — 6/216.

Popma NPOMEXYTOYHON aTTeCTaumMmn JK3aMeH.

13. TpypoemkocTb No Buaam yuyebHon paboTbl

TpyaoemMKoCcTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
Ne cemecTpa 3 Ne cemecTpa
AyOVTOpHbIE 3aHATUSA 68 68
nekyum 34 34
B TOM YuUcne: npakTnyeckme
nabopartopHble 34 34
CamocTosaTenbHasi paborta 112 112
B TOM Yucne: kypcosas pabora (NpoekT)
dopma NpomMeXyTO4HON aTTecTaumm 36 36
(3k3ameH — yac.)
UToro: 216 216

13.1. CopepkaHue gUCLUUNIINHBI

Peanusauns
paspgena
Ne n/n Haumerosanme pasaena CopepxaHve pasgena AUCLMNNHGI AvcLMNINHEL ¢
ANCUUNNNHBI NOMOLLbIO
OHnamnH-Kypca,
QYMK*
1. NNekuun
1.1 PaboTta ¢ nsobpaxeHusamu M3yueHune BCTpoeHHbIX pyHKUMA Matlab ang sarpyskun | CosgaH
cpeactBamu cpeabl Matlab | 1 3anucu n3obpaxkeHnn pasnnyHbiX opmaToB B 3MEKTPOHHbIN
dannosyto cuctemy. Manntpel useTos. 3ydyeHune Kypc,
cpencTs BU3yanusauum rpadpmyeckmx o6 bekToB. pasMeLLeHbl
YnpaeneHve cBocTBamMu rpacpmyeckmx oObeKTOB. MaTepwuansl K
nekumu.
1.2 BeeneHve B undposyto Cuctembl (hbopmmnpoBaHus LMPOBLIX N3006paKeHUN. CospgaH
06paboTky nsobpaxeHui lMpocTpaHCTBEHHOE pa3peLleHme U JUHAMUYECKUA 3NEKTPOHHBIN
AnanasoH. LiBetosble npocTpaHcTBa. [locTaHoBKa Kypc,
3agayn BOCCTaHOBMEHNs n3obpaxeHui. MNoaxoabl K pasmeLleHbl
aHanunay n3obpaxkeHuni B MPOCTPAHCTBEHHOW U MaTepwuanbl K
YacToTHOM obnacTsx. nexkuuu.
1.3 BoccTtaHoBneHve lMoHATME CBEPTKM N NPOCTPaHCTBEHHOW (hunbTpaumnn CosgaH
n3o00paxeHun n3obpaxenuit. LLlym n metoapl ero yctpaHeHus. ANEKTPOHHbIN
PaHrosas cpunbTpauua. Peannsaumsa anroputmos Kypc,
dunbTpaumn cpeacteamm Matlab. pasmeLleHbl
AMnnukaTUBHbLIE MOMEXU N NOAXOAbI K MX YCTPAHEHUIO. | MaTepuansbl K
MoHaTne ceepxpaspelueHne. CeepxpaspeLlatoLlne nekumu.
anropuTMbl.
14 Koppekumsa nsobpaxeHui MoHATHE kayecTBa M30OpPaKEHU N MOAX0AbI K ero CosgaH
oueHke. ®akTopbl, BAUSAOLWNE HA BU3yalnbHOE 3MNEKTPOHHbIN
BocnpusTue rpaduyeckon nHdopmavmm. lNoHsatme Kypc,
APKOCTU N KOHTPACTHOCTU. MeToAbl KoppeKunm pasMeLLleHbI
APKOCTU U LBETHOCTU. BbipaBHMBaHWe OCBELLEHHOCTM | MaTepuansbl K
doHa N300paxKeHUN. NeKunn.
15 MeTtoabl aHanun3a BuHapusaums n cermeHTaums. LiBetoBble CosfaH




COOEPXKMMOTO N300paKeHUN

npocTpaHcTea. [oHsATUE oNTUManbLHOro nopora
6uHapusaumun. MeTtog cermeHTauuy Bogopasaena.

AnropuTMbl cermeHTaumm Ha ocCHOBe Teopum rpados.

MoHaTne nepecermeHtTauunn. CynepnMKceanaﬂ
cermMeHTauunA V|306pa)KeHVIl7I.

AMEKTPOHHbIN
Kypc,
pasMeLLeHbl
MaTepuanbl K
nekumnn.

1.6

Mopdonormnyeckuit aHanuns
COAEPXKMMOro N3obpaxeHun

BbaszoBble onepauun mopdonornyeckon obpaboTkm
n3obpaxeHuin. [[paHynomeTpuyecknin aHanms
COOEPXKNMOTO LMEPPOBbLIX N300paKEHN.

CospgaH
ANEKTPOHHbIV
Kypc,
pasmeLLeHbl
mMaTepuanbsl K
nekuunn.

1.7

OueHka kauecTBa
LUMdpPOBLIX M306paXKeHNI

MeToabl OLeHKM kadecTBa LMGPOBbIX U300PaAKEHUNA.
OueHka KayecTBa Mpu HanM4YnmM ONopPHOro
n3obpaxeHus. MeTpuku kadecTBa Npu OTCYTCTBUN
OMOPHOTO M306paKeHUsI.

CosnaH
AMNEKTPOHHbIN
Kypc,
pasMeLLEeHbI
MaTepwuansbl K
nekumnn.

1.8

Pernctpaunsa umdgpoBbIx
n3obpaxeHui

Pernctpauuns nsobpaxeHui. lNMoaxoabl K oLeHke
3HaA4YEHMI MEXKaAPOBbIX COBUIOB.

CospaH
3MEKTPOHHbIN
Kypc,
pasmeLLeHbl
MaTepuanbsl K
nekuun.

2. NpakTn4yeckne 3aHATUA

3. llabopaTopHble 3aHATUSA

3.1

BocctaHoBneHue
n3obpaxeHui

BoccTaHoBneHne n3obpaxeHun Npu Hanuyuuy wyma.

CospgaH
3MNEKTPOHHbIN
Kypc.
PasmeLleHsbl
MHAMBUAOYanbHbI
e 3ajaHua ans
BbIMOTHEHWSA
nabopaTopHbIX
pabor.

3.2

Koppekumsa nsobpaxeHui

Koppekums xapakTepucTuk SpKocTu, LUBETHOCTU U
OCBELLEHHOCTN UnpoBbLIX N300paKeHnn.

CospgaH
3NEKTPOHHbIN
KypcC.
PasmeLlueHbl
NHAMBUOYaNbHbI
e 3ajaHusa ans
BbIMNOHEHWSA
nabopaTopHbIX
paborT.

3.3

MeToabl aHanusa
COLEpPXKMMOTro M306paXkeHnin

V|3y‘-IeHV|e anropnTtmoB 6|/|Hapv13au,l/||/| n cermeHTaumn.

CospaH
3MEKTPOHHbIN
Kypc.
PasmelueHbl
NHAMBUOYaNbHbI
e 3afjaHua gns
BbINOJTHEHUSI
nabopaTopHbIX
pabor.

3.4

Mopdornoruyeckuii aHanm3
COOEPKUMOro nsobpaxeHuii

'paHynomeTpuyeckmin aHanms.

CospaH
3NEKTPOHHbIN
KypcC.
PasmeLleHsbl
UHAMBUAOYaNbHbI
e 3ajaHusa ans
BbIMNOTHEHNWSA
nabopaTopHbIX
pabor.

3.5

OueHka kayecTBa
LMdPOBLIX M306paXKeHU

M3yyeHne anropnTMoB OLEHKN KayecTBa LdpoBbIX
n3o06paxeHnn.

Co3spaH
ANEKTPOHHbIN




KypcC.
Pa3meLleHsbl
MHONBMAYAIbHbI
e 3agaHusa ans
BbINOSTHEHUSI
nabopaTopHbIX
pabor.

Peructpauns undgpoBsbix M3yueHne anropnTtMoB OLIEHKN MEXKaapOBbIX CospaH
n3obpaxeHui CMeLLEHUM. ANEKTPOHHBbIN
KypcC.
PasmeLlueHbl
MHANBMAYanbHbI
e 3agjaHusa ans
BbINOJTHEHUSI

3.6

nabopaTopHbIX
pabor.

13.2. Tembl (pa3genbl) AUCUMNNNHBI U BUAbI 3aHATUN

No HaMEHOBAHME TEMbI Bugbl 3aHaTU (KONIM4ECTBO YacoB)

n/n (pasgena) gucumnnuHbl Jlekunn MpakTuyeckme | JlabopaTtopHble CaMO;;%TTanHaﬂ Bcero

1 Pabota c 4 4 14 22
n3obpaxeHuamm
cpeacTesamu cpenpl
Matlab

2 BeegeHve B uMdppoByio 6 6 14 26
06paboTKy nsobpaxeHum

3 BocctaHoBneHne 4 4 14 22
n3obpaxeHun

4 Koppekums nsobpaxenmn | 4 4 14 22

5 MeTtoabl aHanun3a 4 4 14 22
COAEpPXUMOro
n3obpaxeHun

6 Mopdonormnyeckuii 4 4 14 22
aHanma cofepXnMoro
n3obpaxeHui

7 OueHka kayecTBa 4 4 14 22
unppoBbIX n30bpaxeHun

8 Perncrpauns umdpoBsbix 4 4 14 22
n3obpaxeHun
UToro: 34 0 34 112 180

14. MeToan4yeckue yKkasaHMAa Ans ooy4aroLWmnxXcAa No OCBOEHUIO AUCLUMNIIUHDI:

1) Mpn n3yveHnn ancumMninHebl pekoMeHayeTCa NCNonb30oBaTh crneaylne cpeacTaa:
- PEKOMEHAYEMYHO OCHOBHYHO M AOMNOSTHUTENbHYIO NUTEPATYPY;

- METOANYECKNE YKasaHus U nocoodus;

- KOHTPOSbHbIE 3aaHus AN1s1 3aKpenneHns TeopeTUYeckoro maTepmana;

- 3NEKTPOHHbIE BEPCUN YH4EOHUKOB N METOAMYECKUX YKa3aHW AN BbINONHEHMst nabopaTopHO -
npakTnyecknx paboT (Mpm HeobBxoaNMOCTM MaTepuarnbl PaccbiNakTCa NO ANEKTPOHHOW NoYTe).

2) [nsa MakcMmManbHOro YCBOEHUSI ANCLMMIUHBI PEKOMEHAYeTCs NpoBeAeHNe NMCbMEHHOro
ornpoca (TecTupoBaHue, pelleHne 3aaay) CTyAeHTOB Mo mMatepuanam nekumin 1 npakTuyecknx
paboT. [MoaGopka BOMPOCOB [AOf1i TECTMPOBAHWUSI OCYLLECTBNSETCS Ha OCHOBE W3Y4YEHHOro
TEOpEeTMYECKOro MaTepuarna.

Takon nogxon nMoO3BONAET MOBbICUTL MOTUBALUKO CTyOEeHTOB TMpWM KOHCNEKTUpoBaHNU
JIeKUMOHHOIro Mmartepuana.

3) Mpu npoBeaeHUM nabopaTopHbIX 3aHATUI obecrnedynmBaeTcs MakcumarnbHas cTeneHb
COOTBETCTBUSI C MaTepuanom FEeKUMOHHbIX 3aHATUIA U OCYLLEeCTBSIeTCS 3KCrnepuMeHTanbHas




npoBepka METOAOB, anrOpUTMOB W TEXHONOrMi o6paboTkum WMHopMauun, M3naraemblx B
pamMKax nekunmn.

4) Mpn nepexoge Ha OUCTAHUMOHHBLIA PEXMM OOy4YeHUs ANs CO34aHMsA ANEKTPOHHbIX
KypCcoOB, 4YTEHUS NEeKUMn OH-NaH W npoBeAeHus nabopaTopHO- MNPaKTUYECKUX 3aHATUN
ucnonb3yeTtca uMHGoOpMaumoHHble pecypcbl ObpasoBaTenbHOro noptana "OnekTPOHHbIN
yHuBepcuteT BI'Y (https:\\edu.vsu.ru), 6asupytowlerocst Ha cucteme UCTaHUNMOHHOIO 0byyYeHus
Moodle, pa3BepHyTON B YyHUBEPCUTETE.

15. lMepeyeHb OCHOBHOM W [OOMNOJIHUTENILHOW nUTepaTypbl, PECypCOB WHTEpPHeT,
Heo6X0aMMbIX AN OCBOEHUA AUCLUNNUHbI

a) OCHOBHaga nuteparypa:
Ne n/n MCTOYHKK

O6paboTka n3obpaxkeHuit : yuyebHoe nocobue / A. tO. UBaHkoB, C. A. Banbix ;

1 BOpOHeXCKMIA rocyiapCTBEHHLIN YyHUBEpcUMTET. — BopoHex : U3a. aom BrY, 2024. —
148 c.

KocTbines, Bnaaumup MBaHoeny. O6paboTka 1 aHanm3 n3obpaxkeHui B cpeae
MATLAB [2neKTpOHHbI pecypc] : y4ebHoe nocobue : [MarnctpaHtam ¢u3. dak.
BopoHex. roc. yH-Ta ans Hanpasnexus 03.04.03 - Pagnodusuka]l / B.N. KocTbines,
2 10.C. JleBuukas ; BopoHeX. roc. yH-T .— DNIeKTPOH. TEKCTOBbIE AaH. — BopoHex :
N3paTenbckuii gom BIrY, 2019 .— 3arn. ¢ TuTyna akpaHa .— CBoboaHbI AOCTyn U3
nHTpacetTn By .— TekcToBbi hann .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-06.pdf>.

0) gononHWTenbHasa nuTeparypa:
Ne r/n McTOYHMK

1 FoHcanec, P. Lindposas obpaboTtka nsobpaxkenuit / P. FoHcanec, P. Byac ; nep ¢ aHrn. noa
pea. MN.A. Youna .— M. : TexHocdepa, 2005 .— 1070 c. : un. — (Mup umdposon 0bpaboTkm)
.— bubnuorp. B KoHue rnas .— lNpeaM. ykas. : ¢. 1067-1070.

2 [AbsikoHoB, Bnagumunp. MATLAB. O6paboTka curHanoB n nsobpaxenun : Cneu. cnpas. /
Bnagnmup [bsikoHoB, MipuHa AbpameHkosa .— CI16. u ap. : MNMutep, 2002 .— 602 . : un. —
(CnpaBo4Huk) .— ISBN 5-318-00667-1.

3 AHycbpues, Neopb EszeHbesuy. MATLAB 7 / Uzopb AHygbpues, AnekcaHOp CMUpHos,
Enena CmupHosa. — Cl16. EXB-lemepbype, 2005. — XllI, 1080,[2] c.: un. — bubnuoap.:
c.182.

4 [ObskoHoB, Bnaanmup Masnosuy. Matlab 6.5 SP1/7+Simulink 5/6. OCHOBbI NPUMEHEHNS

/ B.MN.AbsikoHoB. — M.: COJIOH-Mpecc, 2005. — 798 c.: un. — (bubnuorteka
npodeccmnoHana). — bubnuorp.: ¢.774-777.

B) MHCpOPMaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (ouumnanbHble Ppecypcbl MHTEPHET)™:
Ne n/n Pecypc
OneKTPOHHbIN KaTanor Hay4yHon 6ubnunoTtekm BopoHexcKkoro rocyaapCTBeHHOIO yHUBeEpcUTeTa. —

1 (https://www.lib.vsu.ru/).
5 OGpa3zoBaTenbHbI NopTan «ONeKTPOHHbIN yHuBepcuTeT BIY».— (https://edu.vsu.ru/)
3 OBC JlaHb, JlnueHsnoHHbln gorosop Ne3010, (¢ 01/03/2024 no 28.02.2025) 06/02 24 ot 13.02.2024 (c

aononHuTenbHbIM cornaweHvemM Ne1 ot 14.03.2024),

OBC «YHuBepcuteTckasa oubnumoteka online» (Kontpakt Ne3010 06/11 23 ot 26.12.2023 (c
26.12.2023 no 25.12.2024),

OBC «KoHcynbTaHT cTyaeHTa» — JluueHanoHHbin gorosop Ne980KC/12-2023 / 3010-06/01-24 ot
24.01.2024 c 24.01.2024 no 11. 01.2025),

OnekTpoHHas bubnuoTteka BIY, Jorosop Ne[JC-208 ot 01.02.2021 ¢ OO0 «UKB «BMBEKOM» n OO0
«ArenTcTBO «KHura-Cepsuc» o cosgaHum dnekrtpoHHon 6ubnuotekun BIY, (c 01.02.2021 no



http://www.lib.vsu.ru/)

31.01.2027),

OBC BOOK.ru, Aorosop Ne3010 15/983 23 ot 20.12.2023, (c 01.02.2024 no 31.01.2025).

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06GecneyeHUs Ans caMoCToATeNIbHOW paboThl

Ne n/n MCTOYHMK

1 O6paboTka n3obpaxeHui : yuyebHoe nocobue / A. tO. UBaHkoB, C. A. Banbix ;
BOpOHeXCKui rocyiapCTBEHHbIN YyHMBEpcUMTET. — BopoHex : U3a. aom BrY, 2024. — 148
C.

2 loHcanec, P. Lindposas 0bpaboTka nsobpaxkeHnii / P. MoHcanec, P. Byac ; nep ¢ aHrn.
noa pea. MN.A. Youna .— M. : TexHocdepa, 2005 .— 1070 c. : un. — (Mup umdpoBon
06paboTkn) .— Bubnmorp. B KoHue rnae .— lMNpeam. yka3s. : ¢. 1067-1070.

1

ANCUUNIIUHBDI,

7. OGpasoBaTenbHble TEXHONorum,
BKNOYasi AUCTaHLMOHHbIE

uncnorsib3yemMmblie

3neKTpoHHoe obyyeHue (30), cmewaHHoe o6y4yeHue):

[ns peanu3aumm y4ebHOro npouecca Ucrnonb3yrTCs:

npwm
obpas3oBaTeribHble

peanusauum y4yeOHOWM

TexHonornn (OOT,

1

OC Windows v.7, 8, 10

Microsoft (npum. 1)

Bce Ol dakynbTeTa

Windows Server v. 2008-2019

Microsoft

NHdopmaumnoHHsle cuctemsl
N TEXHOMOMnN,
NHdopmauunoHHsle cnuctemsl
N ceTeBble TEXHOMOMK,
MHopmaLmoHHbIE CUCTEMBI
B TENEKOMMYHUKaLNAX.

Python ver 3.8

Python Software Foundation

Bce Ol dpakynbTeTa

PyCharm Community

JetBrains

Bce Ol dhakynbTeTa

OnctpubyTtne Anaconda/Python

BSD

Bce Ol dhakynbTeTa

MATLAB “Total Academic Headcount — 25”

MathWorks (npum. 2)

Bce Ol dakynbTeTa

Mnatdopma anekTpoHHoro odyyeHusa LMS-
Moodle, ocHoBa ObpasoBaTenbHOro noprana
«JNEeKTPOHHBIN yHMBepcuteT BI'Y»

Moodle Pty Ltd, GNU General
Public License

Bce Ol dhakynbTeTa

Notepad++

GNU

Bce Ol dakynbTeTa

Foxit PDF Reader

kopropaumsa FOXIT
SOFTWARE INC.,
nponpueTapHasa 6ecnnaTHas
nuueHsns

Bce Ol dhakynbTeTa

18. MaTepnanbHoO-TeXHUYECKOE obecneyvyeHme AUCLUNIINHDI:

(14wrT.), moHuTOpPBLI XKK 27".
290

MC-USB-JTAG (9 wr.).

YyebHas ayauTopwusi: nepcoHarnbHble KOMMNblOTEPbl Ha 6ase i7-7800x-
41Ty (12 wT.) n NepcoHanbHble KoMNbloTepa Ha 6ase i5-10400-2.90IMy,

JlabopaTtopHoe obopydoBaHWe WCKYCCTBEHHOrO MHTensnekra: pabouune
mecta — mogynu AO HIML "3nBuC"
ON24MM2 (9 wr.), otnagoyHein Cantot-0J1240M1 (9 wT.), amynaTop

npoueccopHbii  CanoT-

394018, r. BopoHex,
nnowiagb YHUBepcuTeTcKas,
a. 1, kopn.1a, aya. 290

YuebHaa ayoutopus:
291
3KpaH.

nepcoHarnbHble KoMnbloTepbl Ha 6ase i3-3220-
3,3MMu, monutopbl KK 19" (16 wWwT.), MyNbTUMEOUWHbIA MPOEKTOP,

394018, r. BopoHex,
nnowiagb YHUBepcuTeTcKas,
4.1, kopn.1a, ayg. 291




YyebHass ayguTopus: KomnbloTep npenogdaBatens Pentium-G3420-
3,2y, moHuTop ¢ KK 17", MynsTUMEANNHbBIN NPOEKTOP, 3KPaH.

394018, r. BopoHex,
nnowagp YHnBepcuteTckas,

292 Cvctema ans BuageokoHdepeHuun Logitech ConferenceCam Group u | A. 1, kopn.1a, aya. 292
HoyTOyk 15.6" FHD Lenovo V155-15API.

YyebHas ayautopusa: nepcoHanbHble KomnbioTepbl Ha 6ase Core i7- | 394018, r. BopoHex,
11700K-3.6 ITu, monHutopbl XK 24" (15 wrt.), MynsTUMeaunHbIA | Nnowaab YHUBEpcUTeTCKas,

293 NPOEKTOP, 3KPaH. a. 1, kopn.1a, aya. 293
JlabopaTtopHoe obopygoBaHue KOMMbIOTEPHOMN rpadoukm
Bngeoagantepbl GeForce RTX 3070.

YyebHas ayantopus: nepcoHarnbHble KOMMbioTepbl Ha Gase i3-9100- | 394018, r. BopoHex,
3,6IMu, monutopbl XK 24" (24 wT.), MynbTUMEOUIAHbIA MNPOEKTop, | Nrowanb YHUBEpCUTeTCKas,
3KpaH. a. 1, kopn.1a, aya. 295

295 JlabopatopHoe obopyaoBaHMe UHGOpPMaUMOHHOMW  Be3onacHoCcTU
onepaumoHHbIX CUCTEM U NPOrpaMMHbIX CPeacTB 3almTbl MHopMaLmMm
OT HEeCaHKLMOHMPOBAHHOIrO Aoctyna: y4ebHbin cTteHn «llporpaMmmHble
CpeAcTBa 3aWmTbl MHPOPMALMKU OT HECAHKLIMOHUMPOBAHHOIO AOCTynay.

YueGHas ayautopusi: HoyTOyku HP EliteBook Ha Gase Intel Core i5- | 394018, r. BopoHex,

297 8250U-3.4 [Tu, moHutopbl XK 24" (16 wWT.), MynbTUMeOunHbIA | NNOWanb YHMBepcuTeTckas,
MPOEKTOop, 3KpaH. A. 1, kopn.1a, ayn. 297
YuebHas ayanTopus: nepcoHarnbHble KOMMbloTepbl Ha 6ase i3-3220- | 394018, r. BopoHex,

381 3,3IMu, MoHuTopbl XK 19" (12 wWwT.), MynbTUMeOMiHLIA NpoekTop, | Niowaab YHuBepcuTeTckas,
3KpaH. a1, Kopn.1a, ayn. 381

394018, r. BopoHex,

382 YyebHas ayauTopus: nepcoHarbHbIe KOMMbIoTepsl Ha 6ase i5-9600KF- | nowane YHuBepcuteTckas,
3,71Tu, moHuTOpbl XKK 24" (16 wrT.), TB naHenb-dnvnyapt. a. 1, kopn.1a, ayn. 382
YyebHas ayautopusi: nepcoHarnbHble KoMMbloTepbl Ha 6a3se i7-9700F- | 394018, r. BopoHex,
3y, monuTopbl XKK 27" (16 WT.), MynbTUMEONAHBIA NPOEKTOP, 3KpaH. | nnowanb YHUBepcuteTckas,

a. 1, kopn.1a, ayg. 383
383 JlabopaTtopHoe o6opygoBaHMe MOOWIMbHBIX MNPUITOXEHUA WU Urp:
pabouve mecTa - nepcoHanbHble KOMMNbIOTEPLI Ha ©ase Intel i7-9700F,
Bugeoagantepbl nVidia GeForce RTX2070, moHutopbl XK 27" (16
wrt.); Cuctembl BupTyansHom peanbHoctn HTC Vive Cosmos (2wr.);
BecnpoBogHbii Mapipytusatop TP-Link Archer C7.
394018, r. BopoHex,

384 YyebHasa ayguTopus: MepcoHarnbHble KOMMbloTepbl Ha Oase i3-2120- | nnowanb YHuBepcuTeTcKas,
3,3, MoHuTOpbI KK 22" (16 wT.), TB naHenb-nunyapr. A. 1, xopn.1a, ayn. 384
YyebHas ayguTopusa: NepcoHanbHble KOMMNblTepbl Ha 6ase i3-2120- ﬁggms, r. Boporex,

“ = e wanb YHuBepcuTeTcKkas,

385 3,3IMu, monutopbl KK 27" (16 wWT.), MyNbTUMEOUNHbIA MPOEKTOop, n. 1, kopn.1a, aya. 385
3KpaH.

.. 394018, r. BopoHex,
YyebHas ayantopus: MYnbTUMEANHbI npoekTop, 3KPAH. | noliiane YAnBepcuTeTCKas,
387 lMepcoHanbHble KOMMNbIOTEPLI Ha 6ase i5-10400-2,9I T, MoHuTOpbI KK
a. 1, kopn.1a, aya. 387
27" (12 wr.).
YuebHaa ayoutopusi: nepcoHanbHble KoMMbioTepbl Ha 6ase i3-7100 394018, r. Boponex,
314 | 3,6, MoruTOpBI XKK 19" (16 wT.), MNoLLAAL YHUBEpCUTETCKAR,

MYNbTUMEANAHBLIN NPOEKTOP, 3KPaH.

a. 1, kopn.16, ayn. 314




316

YyebHas ayautopums: nepcoHanbHble KOMMNbloTepbl Ha 6ase i5-10400-
2.9 u, moHuTopbl KK 19" (30 wT.),
MYSNbTUMEAUNHBIN NPOEKTOP, SKPaH.

JlabopatopHoe o6GopynoBaHne 06e30MacHOCTU KOMMbIOTEPHbLIX CETEW:
CTOMKa (KOMMYHVKAUWMOHHBIA LWIKad), ynpaBnsembli KOMMyTaTop
CISCO Catalyst 2950, mapwpyTtusatop CISCO 2811-ISR, annapaTHbI
mexceteBon 3kpaH CISCO cepun ASA-5500. nabopartopHas
BUpTyanbHas ceTb Ha 6a3e Linux-KVM/LibVirt, B3anmogencraytowlas ¢
nepevncrieHHbIM ceTeBbIM obopynoBaHuem. [MporpaMmHbIn
aHanu3aTop ceteBoro Tpaduka WireShark. MNporpammHbIn cumynatop
Packet Tracer, ona cosgaHusi BUpTyasbHbIX CTEHOOB, BKIOYaKOLNX
KOMMyTaTopbl 2 U 3 ypoOBHEW, MapLUpyTU3aTopbl, CETEBbIE 3KPaHbl U
COB. YuyebHo-mMeTOaOMYECKMIA KOMMIeKC "Be30nacHOCTb KOMMbIOTEPHbIX
ceten" OAO "MHpoTeKC".

394018, r. BopoHex,
nnowagb YH1BepcuTeTckas,
a. 1, kopn.16, ayn. 316

19. OueHou4HbIe cpeacTBa ANs NPOBeAEHUA TEKYLEN U NPOMEXYTOYHOM aTTecTauum

coepXXaHmem cnegyrwmx pasgenos AUCUUNMITUHBILL

MopsiAoK OUEeHKM OCBOeHMs1 obyvarowmmuncss ydebGHOro MaTepuana onpepgensietcs

Ne
n/n

HanmeHoBaHve NnaukaTop(bl)
KomneteH
pasgena QUCUUnImvHbI

(mogyns) ums(1) KOMMeTeHLmmn

OOCTMXKEHUS OueHouHble cpeacTBa

Paspenbl 1-8

Pabota c
n3obpaxeHuamm
cpencteamu cpeapl
Matlab. BeBegeHnne B
umdpoByto 06paboTky
n3obpaxkeHun.
BoccraHoBneHue
n3obpaxkeHun.

Koppekuus KoHTponbHas paboTa no
nsobpaxeHuin. Metogpl MK-1 MK-1.1 COOTBETCTBYHOLUUM pasgenam.
aHanmsa cogepXxvmMmoro JlabopatopHble paboTbl 1-6.

n3obpaxkeHun.
Mopdornoruyeckuii
aHanm3 coaepXxmmoro
n3obpaxeHunit. OueHka
KayecTBa LndpPOBbIX
n3obpaxkeHun.
Pernctpauunsa

LM pOoBbIX
n306paxeHun.

Paspenbl 1-8

Pabota c
n3obpaxeHuamm
cpencteaMu cpeapl
Matlab. BeegeHue B
umdpoByto 00paboTky
n3obpaxkeHnn.
BoccTaHoBneHue

N300paxeHui. KoHTponbHas paboTta no
Koppekuus MK-1 MK-1.2 COOTBETCTBYIOLLMM pasgenam.
nsobpaxeHuni. MeTtoapl JlabopaTopHble paboTbl 1-6.

aHanmsa cogepXMmoro
n3obpaxxeHun.
Mopdonoruyeckui
aHanma cogepXunmoro
n3obpaxeHunin. OueHka
KayecTBa LNdpoBbIX
n3obpaxxeHunn.
Pernctpaunsa




Ne
n/n

HanmeHoBaHue
pasgena QUCLMMIMHbI
(Mogynsi)

NHankaTop(bl)
[OCTUXKEHNS
KOMMNeTEHLUN

KomneTeH
umsi(v)

OueHouHble cpeacTBa

LMdpOoBbIX
n306paxeHun.

Paspenbl 1-8

Pabota c
n3obpaxeHnsamm
cpeacTesamu cpenpl
Matlab. BeegeHue B
umdposyto 06paboTky
n3obpaxeHun.
BocctaHoBneHwne
n3obpaxkeHun.
Koppekums
nsobpaxeHnin. MeTtoapl
aHanmsa cogepXXMmoro
n3obpaxxeHun.
Mopdonorunyeckunii
aHanu3 coaepXXmmoro
nzobpaxeHunii. OueHka
KayecTBa LUnPOBbIX
n3obpaxxeHun.
Perncrpauwms

LM pOoBbIX
n3obpaxeHun.

MK-1 MK-1.3

KoHTponbHas paboTta no
COOTBETCTBYHOLLMM pasaenam.
JlabopaTopHble paboTbl 1-6.

MpomexyToyHas aTTecTauus
dopmMa KOHTpOIsi — 3K3aMeH

M poMeXyTo4Haa aTrecrtauna

dopma KOHTpOnst — Ok3aMeH

OueHouYHble cpeacTBa ANs NPOMEXYyTOYHOM aTTecTaumm

MpuMepHLIA NepeyYeHb NPUMEHSIEMbIX OLLeHOYHbIX CPeACcTB

Ne n/n |HammeHoBaHue oueHouYHOro|llpeacraBneHne oLeHOYHOro KpuTepum oueHkn
cpencTtea cpencTtea B hoHae
1 2 3 4
1 YCTHBIN onpoc Bonpocsl no Temam/pasgenam LLikana oueHnBaHUs COOTBETCTBYET
OAVCLUMNNWHBI npuseaeHHon B pasgene 20.2
2 KoHTponbHasa paboTta no TeopeTuyeckne BONpoCsI Mo Likana oueHnBaHUs COOTBETCTBYET
pasgenam AUCUUNInHLI TeMmam/pasgenam OUCLMNIIUHDI npusegeHHou B pasgene 20.2
3 JlabopaTopHasi paboTa Copepxut 5 nabopatopHbIxX Mpwn ycnewHo BbINONIHEHNN paboThbI
3a[iaHui, NpeaycMaTpyBamLWNX  |OCYLLECTBNSAETCS AOMYCK K
pa3paboTKy U TeCTUpoBaHue KOHTpOnbHOM paboTe, B NPOTMBHOM
Kpuntorpagu4eckmnx u crnyyae oby4atoLmncs He gonyckaeTcst
cTeraHorpadnyecknx anroputMoB |K KOHTPOSbHOM paboTe.




4 KM npomexyToyHomn Kaxxgbli KOHTPOMNbHO- LLikanbl oueHnBaHUA NpuBEOEHDbI B
artTecTauum namepuTenbHbli MmaTepuan ana  |pasgene 20.2

NnpoBeAeHUs MPOMEXYTOYHON
aTTecTauum BKIYaeT 2 Bonpoca
0151 KOHTPONS 3HaHWUIA, YMEHUI U
BNageHn B pamMmKax OLEHKM
VPOBHS ChOPMUPOBAHHOCTU
KOMMeTeHUnNn.

20. TvnoBble oOUEHOYHbIe cpeAcTBa M MeToAMYECKME MaTepuanbl, onpegensivowme
npoueaypbl oLueHUBaHUS

20.1. TeKyWw M KOHTPOJIb YCNeBaeMoCcTu

KoHTponb ycneBaemocTu Nno AMCUMNINHE OCYLLECTBMSETCS C NOMOLLLIO CreayrLMX OLEHOYHbIX
cpencTs:



3++
Mpumep 3apaHnA ANA BbINOJSIHEHUA nabopaTtopHoMn padboThl
Na6opaTtopHasa paboTa Nel
«BoccTtaHoBneHMe n3obpaxxeHU NP HaNUYMU LWyma»

Lenb paboTbl:
N3yqumb MmemoOdbi hunibmpavuu O5151 B0CCMaHOBIeHUSI U30bpaxeHuli 8 ycriogusixX wyma.
Popma KOHTPONA: oMmyYEm 8 3rIeKMPOHHOM 8ude
Konu4yecTBO OTBEAEHHLIX ayAUTOPHbLIX 4YacoB: 2
3apaHwue;
lNMonyyume y npernodasamerns eapuaHm 3adaHusi U Haruwume ko0, peanusyrouwul 3adaHHbIl
aneopumm. Busyanusupytime pe3yribmamsl U ripedocmagbme Ux Koru4ecmeeHHbIe OUEHKU.
Cocmasbme om4yém o npodesiaHHOU pabome, 8 KOmopom ompa3aume criedyruue MyHKMbI:

1. ®NO ncnonHuTens n HomMmep rpynmnbl.

2. HaseaHwue n uenb nabopatopHon paboThl.

3. Homep cBoerosapuaHTa.

4. Kopg, HanncaHHbIN NCMNONHUTENEM.

5. Pesynbtatbl paboTbl NporpamMmmbl.
Mpumepbl KOHTPOSbHbLIX BOMPOCOB:

1. O6ocHynTe BbIOOP anroputmMa punbTpauum u UCNosib3yemylo CTPYKTypy dounnbTpa.

2. Kakum obpasom nogbmpanucek 3HadeHus napaMmeTpoB dounbTpa (pasmep Mackm U 3Ha4YEHUS
e€é anemMeHToB)?

BapuaHTbl 3agaHun.

1. Hanmwwnte cBoro peanunsauunto dyHkumm imfilter() ana dovnbTpaummn nsobpaxeHus ¢
3agaHHonm mackon. OueHunTe GbICTPOAENCTBUE BALLIEN peanmn3aunm anroputma
dunbTpaunm 1 cpaBHUTE 3TOT NOKasaTeNb CO BCTPOEHHON peanunaauunen cpegbl Matlab.

2. Peanusyinte anroputm dounnbTpaumm aganTMBHOINO rayCCoOBCKOro WymMa, Mogenmpyemoro ¢
3apgaHHon gucnepcmen. OueHuTe onTUMarnbHbIM pasMep Mackn PunbTpa Ans HECKONbKUX
3HaYeHun gucnepcun wyma. B kayecTe KpUtepust oNTUMaribHOCTU UCNONb3ynTe
nokasaTesib cpegHekBagpaTUYHOW OLWNOKN Mexay 3TanoHHbIM U 3allyMMeHHbIM
n3obpaxeHuem. PesynbTatbl oTob6pasuTe Ha rpadumke. NpoBegnTe ncnbiTaHNs Ha
pearnbHbIX N306paXkeHUsIX.

3. Peanusynte anroput™ meauaHHon ounsTpaumm UMnynbCHOro Wwyma («conb-nepewy),
MOOEennpyemMoro ¢ 3agaHHbIM 3Ha4YEHNEM 0NN UCKaXKEHHbIX nNukcenen. OueHuTe
onTMMarnbHbIN pasmep 1 hopMy Mackun punbTpa AN pasfnmyHbIX 3Ha4eHU 40N
NCKaXKeHHbIX Nukcenen. BkayecTtse KpUTepus onTUManbHOCTU UCMNOSNb3YyNTE nNokasaTernb
cpeaHeKkBaapaTUYHON OLLIMBKN MeXAY 3TarnoHHbIM U 3allyMIeHHbIM N306paxeHuemMm.
PesynbTaTtbl oTo6pasuTe Ha rpaduke.

MpoBeanTe UcnbITaHMS Ha peanbHbIX N300paXKeHnsX.

4. Peanuayinte anroputMm 6unatepanbHon dunbTpauum ansa mogenen agauTuBHOMO
rayCCOBCKOro wymMa v UMNYNbCHOro wyma (B KavyecTBe 3TaNOHHbIX UCMOMb3ynTe
CUHTETUYEeCKMEe MyIbTUMMINKALMOHHbIE n3obpaxeHns). OueHnTe onTuMarnbHbIN pasmep U
dopmy macku dunbTpa NS pasfnyHbIX 3HAYEHUMW OONN UCKaXKEHHbIX nukcenen. B
KayecTBe KpuUTepus ONTUManbHOCTU WCMOMb3yNTe rMokasaTtenb cpefHekBagpaTUYHOMN
OLINGBKM Mexay 3TanoHHbIM U 3allyMieHHbIM n3obpaxeHnem. PesynbtaTtel oTo6pasnte
Ha rpaduke. K kakomy Tuny wyma npumeHeHume OunatepanbHoOro cunbTpa okasano
nyywmnm acpexT?



3++

OnucaHune TexHonornm nposeneHuA

OueHka 3HaHUI, yMEHUN N HaBbIKOB, XapakTepuaytoLas atansl GOpPMMPOBaHUSA KOMMNETEHLNA B
paMKax U3y4yeHus QUCUUMIMHBI OCYLLECTBIISIETCS B XOA4E TEKYLLEN M MPOMEXYTOYHOM aTTeCTaLUNN.

Tekywas atTectaumsi NPOBOAUTCSA B COOTBETCTBUM C MONOXEHNEM O TEKYLLEN aTTecTaumm
oby4atoLmxcs no nporpammam BbicLiero obpasoBaHus BopoHeXcKoro rocyaapcTBEHHOro
yHuBepcuTeTa. Tekylasa atrectauma npoBognTca B opmMax YCTHOro onpoca (MHANBMAYanbHbIN Onpoc,
dpoHTanbHasa 6ecega) u NMCbMEHHLIX PaboT (KOHTpOnbHble, NabopaTopHblie paboThl). Mpy oueHnBaHUM
MOTyT UCNONb30BaTbLCS KONIMYECTBEHHbIE UM KAYECTBEHHbIE LUKanbl OLEHOK.

TpeboBaHUS K BbINONMHEHWNIO 3a4aHMIA (MNW LWKasbl U KPUTEPUM OLIEHMBAHUS)

Mpy oueHnBaHMM NCNONb3yeTCa KONMYECTBEHHad Lwkana. Kputepmum oueHnBaHusi NpuBegeHbl
BbilLe B Tabnuue pasgena 20.2.
20.2. NMpomexyTo4yHas atrecTayus

MpomexyToyHas aTTecTauuss No AUCUMNIMHE OCYLLECTBNSAETCA C MOMOLLbI  ClNeayoLLmX
OLIEHOYHbIX CPEACTB:
MpuMepHbIM NepevyeHb BONMPOCOB K 3K3aMeHYy

Ne CopepxaHue

1 ManuTpel uBeToB Matlab. LiBeToBbie npocTpaHcTea (RGB, YUV, HSV), npumepsbl 1x
MCNonb30BaHus.

2 CncteMbl hopmMupoBaHmsa undpoBbIX n3obpaxeHun. lNMocTaHoBKa 3agavm BOCCTaHOBNEHUS
n306pakeHun.

3 MpocTpaHcTBEHHOE pa3pelueHne. CBepxpaspeLleHme 1 CBepxpaspeLlalLLme anropuTmel.

4 [nHamuyeckmin guanasoH. Anroputm «Retinex».

5 AHann3 n3obpaxeHun B NpOCTpaHCTBEHHON obnacTtu. MNMpocTpaHcTBeHHas hunbTpaums
n306pakeHun.

6 IAHann3 n3obpaxeHun B 4acToTHOM obnacTu. BensneT-aHanus nsobpaxeHni.

7 LLlym Ha undpoBbIX 306pakeHNsX U ero BUAbl U NPUYMHBI BO3HUKHOBEHUSA. MeToabl 60pbbbi C
LLIYMOM.

te} KauecTtBO n3obpaskeHuit. [oaxoabl K oLeHke kavyecTsa U3obpakeHnn.

9 ["ayccoBckas, MegmaHHas n bunatepanbHas unbtpauusa. OnncaHve, HasHavyeHve, NpuMepbl
MCNonb30BaHus.

10 CermeHTaums nsobpaxeHunn. Meton Bogopasgena.

11 MepecermeHTaums n cynepnukcenu. Anroputm «GrabCut».

12 [MoHATMA 1 meToabl Mopdonormyeckon 0bpaboTku. 'paHynomMeTpudecknii aHanms.

13 Cxatune undposbix nsobpaxeHun. OnmucaHune dopmata «JPEG 2000»

14 Bapadyun cteraHorpadun. ANropuTtMbl CTeraHorpadmnyeckoro BCTpansaHns U N3BneYveHns
\JaHHBbIX.

15 LiBeToBble npocTpaHcTBa (RGB, YUV, HSV), npumepsbl nx ncnone3osaHus. JuHaMmuyeckui
AManasoH.

16 MocTaHOBKa 3agayn BOCCTaHOBMEHUsSI M3obpaxkeHuin. CBepxpaspeLLeHne 1 cBepxpaspeLuatomne
ANropuUTMBI.

17 ANNNKaTUBHBIE MOMEXW M NOAXO0AbI K X YyCTpaHeHuto. lNMepecermeHTaumsi U cyneprvkcenu.

18 Mopxopbl K oueHke kavecTBa M3obpaxeHuin. Metogbl 60pbObI C LWYMOM.

19 BenBneTt-aHanu3 nsobpaxeHuin. Cxxatne umdpoBbIX N300paxxeHni.

20 Lincbposble BoasAHbIE 3HakW. PaHroBas omnbTpaums.




3++
MpuMep KOHTPONLHO-U3MEePUTENLHOrO MaTepuana
YTBEP>XOAKO

3aBeayowuin kaceagpon TexHonorun o6paboTkm 1 3awmTbl MHGOPMaLn

A.A. CuporTa
_ . .2024

HanpaBsneHue nogrotoBku / cneumnansHocTb 10.05.01 KomnbloTepHas 6e3onacHoCcTb

Ouncunnnunna 61.B.[1B.05.02 O6paboTka n3obpakeHun

dopma 0byueHns OQ4yHoe

Bug koHTponsa Jk3ameH

Bup atTectauumn [NpomexyToyHas

KoHTponbHO-n3mepurtenbHbii matepmuan Ne 1

1. Cwuctembl hopMmnpoBaHns LNEOPOBLIX N300PaKEHUN.

2. [locTtaHoBKa 3agayn BOCCTaHOBMNEHUSA M306p3)|(€HVII7I.

MpenopaBatensb A.}O. NBaHkoB



3++

OnucaHue TexHONorMm NpoBeaeHns
[nsa oueHMBaHWs pe3ynbTaTtoB 06y4eHMs Ha 3a4eTe UCMOMNb3yTCA criefyowme cogepaTenbHble
nokasaTtenu (hopmMynmpyeTcsi C y4eTOM KOHKPETHbIX TPeGOBaHMI OUCUMMITNHBI):
1. 3HaHWe TeopeTUYECKNX OCHOB y4eOHOro maTtepuana, OCHOBHbIX ONpeaeneHnit, NOHATUI
NCNoNb3yeMon TEPMUHOSOTNN;
2. ymMeHune nNpoBoAMTb 060CHOBaHME 1 NPEACTaBNEHNE OCHOBHBIX TEOPETUYECKMX U MPAKTUYECKNX
pe3ynbTaToB (anropuTMoB, METOAMK) C UCMONb30BaHMEM MaTeMaTUYECKMX BbIKIagokK, 6nok-cxem,
CTPYKTYPHbIX CXEM U CTaHOAPTHbIX ONUCAHUIN K HAM;
3. ymMmeHune 060CHOBbLIBaTb CBOM CYXXAEHUS 1 NPOGECCUOHANBHYHO NO3MLMIO NO M3riaraeMoMy BOMpocy;
4. BnageHvne HaBblkamMn NPOrpaMMMpPOBaHNS U UCCEA0BaHUSA KpUNTorpadmnyecknx anroputmon
006paboTkM MHOpMaUMn B pamKax BbIMOMHSAEMbIX JTabOpaTOPHbIX 3a4aHui;
PasnuyHble koMOGMHaUUM NepeyncrneHHbIX NokasaTenen onpeaensitoT KpUTEPUN OLEHNBAHNSA
pe3ynbtatoB 00y4yeHus (COPMMPOBAHHOCTN KOMMETEHLNIN) HA rOCy4apCTBEHHOM 3K3aMeHe:
- noporoBbi (6a3oBbI) ypoBEHb CHOPMUPOBAHHOCTM KOMMETEHLMIA.
[ns oueHnBaHuA pe3ynbTaToB 0O6y4YEeHNs1 Ha rOCYy4apCTBEHHOM 3K3aMeHe ucnonbayeTtcst 4-6annbHas
LKana: «oT/IMYHOY, «XOPOLUOY», «yAO0BNETBOPUTENBHO», KHEYLOBNETBOPUTENBHOY. [1Na oueHnBaHNUs
pe3ynbTaTtoB 00y4YeHUs Ha 3a4eTe UCMONb3yeTCA — 3a4TEHO, HE 3a4TEHO MO pe3ynbTaTtam
TECTUPOBAHMUSA.



TpeboBaHUA K BbINOMHEHMIO 3a4aHUN, LKanNbl U KPUTEPUN OLEHNBAHUSA
Kputepuun oueHnBaHnA KOMNETEeHUMM U LWLKana oLeHOK (3K3aMeH)

KpuTepum oueHnBaHNss KOMNETEHLNI

YpoBeHb
cchopmmupoBaHHOCTH
KOMMNEeTEeHLNN

LLkana
OLIEHOK

Obyuatouinca oeMOHCTPUpPYET NONIHOE COOTBETCTBUE 3HAHUM,
YMEHWIA, HaBbLIKOB MO NPUBEAEHHBLIM KPUTEPUSIM CBOBOAHO
onepupyeT NOHATUIHBLIM annapaTom ¥ NPUOBPETEHHLIMU 3HAHUSIMM,
YMEHUSAMU, NPUMEHSIET MX MPU PELLEHNN NPaKTUYECKUX 3aaau.
YcnewHo BbINofHeHbl nabopaTopHble paboTbl B COOTBETCTBUM C
YCTaHOBJIEHHbLIM NEPEYHEM.

[NoBbILLEHHbIN
YPOBEHb

OTRnYHO

OTBET Ha KOHTPOJIbHO-U3MEPUTESbHBIA MaTepuarn He NONMHOCTbIO
COOTBETCTBYET OAHOMY U3 NEPEYUCIIEHHbIX BbiLLE NoKa3aTenemn, HO
obyvarowminca gaeTt npaBusbHble OTBETbI HA AOMOMHUTENbHbIE
Bonpockl. [Mpn 3ToM 06yyaloLWnica AEMOHCTPUpyeT COOTBETCTBUE
3HaHW, YMEHWUI, HaBbLIKOB NPMBEAEHHbIM B Tabnuuax nokasaTensam,
HO JonycKaeT He3HaYnTemNbHble OLUNMOKN, HETOYHOCTU, UCTbITbIBAET

3aTpyagHeHUda npu peeHnmn npakTn4ecknx 3aaad. YcnewHo
BbIMOJTHEHbI na6opaToprle pa6OTbI B COOTBETCTBUU C
YCTAHOBJ1IEHHbIM NEepeYvYHeEM.

basoBbIN ypoBeHb

XopoLo

yMeHI/IIZ, HaBbIKOB NpmnBeaeHHbIM B Tabnuuax nokasatensim,
AonyckaeTt 3Ha4dnuTesbHble owmnbkm npwn peweHnn npakTn4ecknx

oby4yaroLwmics gaet HenornHble OTBEThbI HA JOMOSMHUTENbHbIE
BOMNPOCHI. YCMNELIHO BbINOMHEHbI NabopaTopHble paboThl B
COOTBETCTBMU C YCTAHOBIIEHHBIM NEPEYHEM.

O6yyvatowuiics AEMOHCTPUPYET HEMOSHOE COOTBETCTBME 3HAHUM,

3afad. anI 9TOM OTBET Ha KOHTpOJ'IbHO-VI3MepVITeJ'IbeIIZ maTtepuan
HE COOTBETCTBYET nobbim ABYM U3 nepeyvncrneHHbIX nokasartenenu,

MoporoBbin
YPOBEHb

YpoBneTts
opuTenbH
o]

nobbiM TpeM 13 nepevncneHHbix nokasarenen. Obyyatowmncs

rpyoble owmnbkn. He BbinonHeHbl nabopatopHbie paboThl B
COOTBETCTBMM C YCTAHOBIIEHHLIM NEPEYHEM.

OTBET Ha KOHTPOIbHO-U3MEPUTENBHBIN MaTepuan He COOTBETCTBYET

AEMOHCTPUPYET OTPLIBOYHLIE, dparMeHTapHble 3HaHWS, AonycKkaeT

Heynosn
eTBOpUTE
TNbHO

20.3 ®oHA OLEHOYHbIX CPeaAcTB ANA NPOBEPKU OCTAaTOYHbIX 3HAHUN (MOXET ObITb
MCNosib30BaH ANnsl NpoBeAeHUs1 KOHTPONS yCNeBaeMoCcTU B AUCTAaHLUOHHOM pexume)

KomneteHuusa MNK-1

Bonpochkl ¢ BbIGOpOM oTBeTa

1. MNpeobpasoBaHune casura n3obpaxeHus...
A) He BnMSIET Ha €ro CNeKTp NPOCTPAHCTBEHHBIX YacToT.
B) npuBOAUT K COOTBETCTBYHOLLEMY CY)XEHUIO CNEKTPA.

C) NpuBOAMT K pacLUMPEHUIO CNeKTpa NPOCTPaAHCTBEHHbIX YaCTOT.
D) npuBoauT k Habery dasbl COCTaBNSALIMX CNEeKTpa, MPonopLMoHanbHOMyY YyacToTe.

ANSWER: D

2. CBepTka ucnonb3yeTca ANs peanusauun...
A) cnekTpanbHon 06paboTkn n3obpaxxeHui.

B) nnHeHOM NpocTpaHCTBEHHO-MHBApPUaHTHOM 06paboTkM N306pakeHUN.

C) HenuHenHon 06paboTKn N300paKEHNN.
D) nuHenHon punbTpaumm n3obpaxeHun.
ANSWER: B

3. CxaTtne nsobpaxeHnsa npyn macwtabnposaHuu...
A) He BNUSeT Ha ero CnekTp NPOCTPaAHCTBEHHbIX YaCTOT.




B) npMBOOUT K COOTBETCTBYIOLLEMY CYXXEHUIO CNEKTPA.

C) npMBOANT K pacLUMpPEHUIO CnekTpa.

D) npuBoaunT Kk Habery ¢asbl HaCTOTHbIX COCTaBNAIOLLMX CNEKTPA.
ANSWER: C

4. CnekTp cBePTKN n3obpaxeHui

A) He NnpeBOCXOAMUT NPOU3BEAEHNE NX CMEKTPOB.
B) paBeH npounsBegeHuto Nx CnekTpoB.

C) paBeH B3BELLEHHON CyMME MX CNEKTPOB.
ANSWER: B

5. NpeacTtaeneHne HeNpepbIBHO3HAYHbLIX KOOPANHAT KOHEYHBIM MHOXXECTBOM OTCHYETOB
Ha3blBaeTCH:

A) KkBaHTOBaHue

B) anckpetnsaums

C) kognpoBaHwue

D) ceepTka

ANSWER: B

6. Kak Ha3biBaeTcst npeobpa3oBaHue, B XO4e KOTOPOro OCYLLECTBSAETCS BbluMCeHne
3Ha4YeHuI NuKcenen Ha OCHOBE B3BELUMBaHUSA COCEAHNX AIeMEHTOB?

A) moaynauus

B) HopmupoBka

C) dounbTpauma

D) koppekums

ANSWER: C

7. Kakasi npouenypa o6paboTkm n3obpakeHuin MMeeT HENMMHENHbIN XapakTep?
A) HM3KOYaCTOTHasA punbTpaums

B) BbicOko4acToTHasa punbTpaums

C) bunaTepanbHas ovnbTpauus

D) meguaHHas domnbTpauus

8. [lpeactaBneHne HenpepbIBHO3HAYHLIX KOOPAMHAT KOHEYHbIM MHOXECTBOM OTCYETOB
Ha3bliBaeTCS:

a) KBaHTOBaHWeE;

0) ouckpeTusaums;

B) KOAMPOBAHWUE;

r) cBepTka.

9. MpUYMHBLI BO3HMKHOBEHMS rayCCOBCKOro Lwwyma?
a) HeJoCTaTOK CBeTa Ha CEeHCOopE;

0) owmnbkn KoaupoBaHUs (oeKoanpoBaHUS);

B) 3aKpbITue (3aTeHeHne) NOCTOPOHHNM OO BEKTOM;
r) donykTyaumm Toka B NpOBOOHUKAX.

10. Kak HasbiBaeTcs npeobpa3oBaHMe, B XO4e KOTOPOrO OCYLLIECTBMSIETCA BblYMCMEHMWE
3HaYeHW NuKcenen Ha OCHOBE B3BELUMBAHWUS COCEAHUX SIEMEHTOB?

a) Moaynsauus;

6) HOPMUPOBKA;

B) omnbTpaums;

r) KOppeKuns.



11. Kakaga npouenypa o6paboTkm nsobpaxeHuin nMeeT HENNHENHbIN XapakTep?
a) HM3KoYacToTHaa bmnbTpauus;

0) BblcOKOYACTOTHas unbTpauns;

B) GunartepanbHasa punbTpaums;

r) MegnaHHas ounbTpauus;

BOHpOCbI C KOPOTKMUM OTBETOM

1. Kak HasbiBaeTcst 9TO rpaduk pacnpegeneHvs SpKocTu, MOKa3biBalOWMIM YMCO MNMUKCEenen
n3o0paxkeHnsa ons Kaxgoro 3Ha4yeHUst MUHTEHCUBHOCTU?
Bonpochbl ¢ pa3BepHYTbIM OTBETOM
1. HasHayeHue n onucaHue anroputma RetinEx.
Kputepuu oueHnBaHus Lkana oueHoK

B oTBeTe onucaHo Ha3HaveHne n naes anroputMa, NpUBEAEHbI 3 banna
COOTHOLLEHNSA N ONUCaHME OCHOBHbLIX 3TanoB 06paboTKu.

B oTBeTe npuBeaeHbl COOTHOLLEHUSA 1 ONMCaHMe OCHOBHbIX 3TanoB |2 6anna
0bpaboTkn. [lonyckatoTcst HE3HAYMUTENbHbBIE HETOYHOCTH.

B oTBeTe nokasaHo onucaHne OCHOBHbIX 3TanoB obpaboTkn. OTBeT |1 6ann
He coaepXuT rpybbiX OLLIMOOK.

MpucyTcTBYHOT rpybble OWNOKM UM HETOYHOCTM. 0 6annos

MpumepHoe pelleHune:
HasHauyeHwue: BbipaBHMBaHME OCBELLEHHOCTU (POHA — npuBeAeHne SPKOCTU oHa K eduHOMY
3HaYeHUIO ANd ynyyleHns BocnpuaTna n obneryeHms BO3MOXHON AanbHenwen obpaboTku.
B ocHoBe anroputma nexuTt Mogernb, B KOTOpou n3obpaxeHne popmupyeTcs nponsseaeHnem
nzobpaxxeHunin poHa (Ib) n nepeaHero nnaHa (aetanen) (Is):
1G)=H(i)1o(i ), ,
rae i,j — KoopavHaTbl NUKcenen.
BbipaBHMBaHME SIPKOCTU OOCTUraeTcsl MyTEM «MU3bATUS» M300pakeHMsi boHa M3 UCXOAHOrO
n3obpaxeHus.
B anroputme RetinEx BbINONHAeTCA BOcCCTaHOBIeHMe wu3obpaxeHus nepegHero nnaHa (lr)
cnegyowmnm obpasom.
1. OueHvBaeTca wn3obpaxkeHne-poH C WUCMNOMNb30BaHMEM TrayCCOBCKOIO (HWU3KOYACTOTHOrO)
dunbTpa:
Io(i,))=1(1.j)*hg,
roe onepartop (*) obo3HayaeT CBEPTKY IOKaNbHOW OKPECTHOCTU MUKCENS C KOOpAUHATaMW i,
NCXOOHOrO N306paXKeHNs C rayCCOBCKUM S4pOoM hg.
2. OueHuBaeTca usobpaxeHue nepegHero nnaxa l(i,j)= 1(i,j)/Io(i,j), 4T0 NnogpasymeBaeT:
In(l1(i,j))= In(1(i.}))-In(lu (i, ).

lMpaBunbHbIe OTBETHI

Homep OtseT (bykBa)
Bonpoca

1. 6

2. a,r

3. B

4. r

C KOPOTKUM OTBETOM

Homep OtseT (bykBa)
Bonpoca

1. rmcrorpamma







	10. Место учебной дисциплины в структуре ООП:
	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями) и индикаторами их достижения:

