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PABOYAS NMPOrPAMMA YYEBHON AUNCUUNNJINHbI
51.B.04 O6bpaboTka n3obpaxeHum

1. Kog 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:
09.03.02 NHdopMaLMOHHbIE CUCTEMbI U TEXHOJIOT K

2. Mpocdunb noaroToBKK/cneynannsaLma:

VIHopMaLMOHHbIE CUCTEMBI U CETEBLIE TEXHOJIOM UK

3. Ksanudukauus (cteneHb) BbINYyCKHUKA:

bakanaspuaTt

4. ®opma obyuyeHus:

O4Hasn

5. Kadhepgpa, oTBeyalowias 3a peanusaumio oUCLUNAUHDI:

Kaenpa nHMpopMaLMOHHbIX CUCTEM

6. CocTaBuTeIN NPOrpaMMmbl:

®epTnkos Bagum Banepuesny, KaHAnaaT us.-MaT. HayK, LOLEHT

7. PekoMeHgoOBaHa:

Hay4Ho-meToau4ecknm cosetoM ®KH, npotokon HMC ®KH Ne 7 o1 03.05.2023
8. Y4yeOHbIN ron;:

2025-2026

9.llenu u 3apa4m y4eOHON AUCLUNIUHDI:

hopmumpoBaHme NpothecCcnoHaabHbIX KoMneTeHun byayuwmx 6akanaBpoB B 061aCT MHHOPMALIMOHHBIX
CUCTEM W TEXHONOMMIN Yepes n3y4yeHne MaTeMaTMYeCKOoro annapaTa ONnMcaHna HernpepbIBHbLIX 1

LM POBLIX Npeobpa3zoBaHuin M30bpaxKeHUn, BONMPOCOB X aarOpUTMUYECKON peasin3aLmm, pacCMOTPeHe
KnaccuguumpoaHHoro o63opa NpakTUYeCKMX npuemMoB Lmdposon 06paboTkn: MeTonoB
npenBapuTenbHon 0bpaboTky, yayylleHns KavyecTBa, pecTaBpaLnm 1 CerMeHTaumum n3obpakeHun.
JNlabopaTopHas YaCTb ANCLMNANHBLI NPEeAOCTaBASET BO3MOXKHOCTb UCMbITaHNA HECKONbKNX METOL0B
06paboTky 1 nx 6onee raybokoro nlyyYeHNs Npu peLeHnn COOTBETCTBYIOWMX NPaKTMYeCKux 3agad. B
npouecce 0CBOEHUSA y4ebHbIX MaTepnanoB CTYAEHT MNOAYYUT 3HAHNE OCHOBHbLIX METOLO0B LI(POBON
06paboTky n306parkeHnn N MaTeEMaTMYECKOro annapaTa Ans onnucaHns nobpaxkeHnin n npeobpasyroLnx
cucTeM, npeacTaBieHne o cnocobax peannsauum anroputMos 06paboTKK, X aHanNM3e No CI0XKHOCTH,



YMEHUE NPUMEHNTb NepeyncsieHHble CBeeHNs Npw Bbibope MeToAa PeLLeHNs 3aA4a4M U KOHKPETHOr o
cnocoba ero anropMTMUYECKON peann3aLinm, a Takxe HaBblkM paboTbl C O4HUM U3 JOCTYMHbIX
VHCTPYMEHTapWeB, NpeAHa3HaAYeHHbIX A8 NPAKTUYECKON peann3auum n3yyaemMbix METO0B.

10. MecTo y4yebHOM AucuunamnHbl B CTPYKType OOM:

obs3aTenbHas gucuMnanHa BapmaTUBHOM YacTu npoguna noarotosku (61.B); BxoaHble 3HaHMA B 06beme
obs3aTeNbHbIX KYpCoB, NPeAyCMOTPEHHbIX Y4ebHbIM NIaHOM ANS U3y4yeHus B cemectpax 1 - 5:
«[InckpeTHaa MaTeMaTuKa», «MaTeMaTU4YECKNA aHanu3», «BeegeHne B nporpaMmmmupoBaHmne», «Anrebpa
N reoMeTpus», «Teopnsa MYyHKLNA KOMMNIEKCHOrO NepeMeHHOro», «Teopusa BEpOSTHOCTEN U
MaTeMaTMnyeckasa CTaTUCTUKa». B cBOIO o4vepelb, 3HaHNE METOAO0B LingpoBor 06paboTkn n3obparkeHni
HeobxoAnMO CTyAeHTaM Ans n3yyeHmsa obLmx NpoheccnoHanbHbIX U CneunanbHbiX AUCLUNINH:
«TexHonoruv 0bpaboTkn nHpopmauun», «MHTennekTyanbHble CUCTEMbI Y TEXHONOr N>,

Ne HanmeHoBaHMe gucumnanH y4ebHoro nnaxa, ¢ Ne Ne pasfesioB AUCUUMINHBI

n/m  KOTOPbIM OpraHM30BaHa B3aMMOCBA3b ANCLUMINHBI paboyen nporpammsi,
paboyen nporpammei CBSA3aHHbIX C YKa3aHHbIMU

ANCUNNANHAMK

1 MaTemMaTU4YeCKUN aHan3 2-4,6

2 Anrebpa n reomeTpus 8

3 Teopusa MYHKLNA KOMMIEKCHOIO MEPEMEHHOIO 9,16

4 Teopns BepoATHOCTEN N MaTeMaTnyeckas ctatuctuka | 10, 12

11. NMnaHupyemblie pe3ynbTaTbl 00yuYeHusa no gucuunanHe/Moaynio (3HaHUA, YyMEHUS, HaBbIKH),
COOTHeCeHHble C NJIaHUPYeMbIMU pe3ysibTaTaMu 0CBOeHUs obpa3oBaTeNIbHON NPOrpamMMbi
(KoMnNeTeHUUAMM BbINYCKHUKOB) U UHAUKATOPAMU UX AOCTUXKEHUN:

Kog v Ha3BaHue Kona v Ha3BaHWe nHAMKaTopa 3HaHMA, YMEHUS, HaBbIKM
KOMMNeTeHuun KOMMNeTeHuun

MK-1 CnocobeH npoBoanTb MK-1.1 3HaeT meToAbl U 3HaTb: OCHOBHbIE METOAbI LMGpPOBON
nccnenoBaHUs Ha BCEX CpencTBa niaaHnpoBaHWAa un 0bpaboTky n3obpakeHnin un

3Tanax XXW3HeHHOro unkna opraHm3aumm nccaenoBaHmm MaTeMaTU4YecKui annapaT ans
NPOrpaMMHbIX CPeacTB 1 pa3paboTok onucaHns n3obpakeHnin un

npeobpasyioLnx CUcTem

MK-1 CnocobeH npoBoAnNTb MK-1.2 3HaeT MeTOAbI YMeTb: NPUMEHATb NepeynciieHHble
nccnenoBaHns Ha BCex NpoBeAeHNs IKCNEPUMEHTOB cBefieHus npu Belbope meToaa
3Tanax XXWU3HeHHOro uuka n HabnoaeHnn, obobuieHns n - peleHns 3agay 06paboTku
NPOrpamMMHbIX CpeacTs 06paboTkn nHpopmaLun n306pakeHnin, aHanmsa n CMHTesa

npeobpa3syioLLnx CMCTeM



Kopf » Ha3BaHue
KOMNeTeHLnn

MK-1 CnocobeH npoBoanTb
nccnenoBaHUs Ha BCeEX
3Tanax XXWU3HEeHHOro UMKa
MPOrpamMMHbIX CPeacTs

MK-1 CnocobeH npoBoanTb
nccnenoBaHMs Ha BCEX
3Tanax XXWU3HEeHHOro UMKa
MPOrpamMMHbIX CPeacTB

MK-4 CnocobeH npoBoAnNTb
aHanm3 TpeboBaHuin K
nNporpaMMHOMy
obecneyeHuto, BbINOJHATb
paboTbl MO NPOEKTMPOBAHUIO
nporpamMmmHoro obecneyeHns

MK-4 CnocobeH npoBoaunTb
aHann3 TpeboBaHU K
NporpaMMHoOMy
obecneyeHuto, BbINOIHATb
paboTbl MO NPOEKTMPOBAHMIO
nporpamMMHoro obecneyeHns

Kof v Ha3sBaHWe nHaukKaTopa
KoMneTeHunmn

MK-1.4 Ncnonb3yeT
CTaHOapTHoOE 1
OpWrMHaibHOE NPOrpaMMHoe
obecneyeHne n npoBoamnT
KOMMbIOTEPHbIN
3KCMEepUMEHT, COCTaBnseT
ero onucaHue u
thopmynmpyeT BbIBOAI

MK-1.5 ObpabaTbiBaeT
MoJly4YeHHble pe3y/bTaThl
NccnenoBaHum ¢
NCMONb30BaHNEM
CTaHOapPTHbLIX METO0B
(MeTOAMK)

MK-4.1 3HaeT npuHUMNbI
NOCTPOEHMNSA apXUTEKTYPbI
nporpamMMHoro obecnevenus,
MeToAbl N CpeacTBa
NPOEKTUPOBAHNS
nporpamMmmHoro obecneyeHns

MK-4.4 OnnceiBaeT
TexHonormm o6paboTkm
[aHHbIX 419 BO3MOXHOCTU UX
NCNONb30BaHMA B
nporpaMMHoNn cpeae,
BKJIIO4as BONPOChI
napannensHon 06paboTku

12. O6beM AUCUMNIUHBI B 3a4eTHbIX eauHUuLax/4yac:

3/108

®dopMa NPOMEXYTOYHOM aTTecTaLuu:

3a4eT C oueHKomn, KoHTposibHas paboTa

13. TpymoeMKOCTb No BUAaM y4ebHon paboTsl

Bung yvyebHon paboThl

AyLNTOPHbIE 3aHATUSA
JlekumoHHbIe 3aHATUA
MpakTnyeckme 3aHaTnS
NabopaTopHble 3aHATKA

CamocTodaTenbHasa paboTa

3HaHWA, YMEHNS, HaBbIKM

BNageTb (MMeTb HaBbIK(K)):
MEeTOANKON NCMNOJIb30BaHUS
N3YYEHHOro MaTEMATUYECKOro
annapaTa 4S9 peweHns 3agay
aHaM3a N CMHTEe3a CUCTEM
06paboTkn n30bparkeHni

3HaTb: CNOCObOLI peannsaumm
anroputMoB 06paboTku n3obpakeHuin
B BME KOMMbIOTEPHbLIX NPOrpamMm c
y4eToM Ccneunmkn npeaMeTHON
obnacTun, MeTOANKY aHanm3a
BbIYUCSINTENBHOW CI0OXHOCTH
peann3yemblx aaropuTMoB

YMETb: MPUMEHATb NepeyncNeHHble
CcBefeHUs Npu BbiIbope KOHKPETHOro
crnocoba anropuTMUYECKon
peanusauumn cneunduyeckon
06paboTKM N306parkeHnin C y4eToMm
pe3ynbTaToB aHasM3a aaropuTMoB Mo
BbIYNCSINTENBHOWN CIOXHOCTH

BnageTb (MMeTb HaBbIK(1)): HaBbIKaMu
paboTbl C HECKOJIbKMMU AOCTYMHbLIMU
NHCTPYMEHTaMU, NnpeaHasHa4YeHHbIMK
15 NPaKTUYEeCKON peann3aumm
n3yvyaembix MeToaoB 06paboTkm
n306pa>keHuni

CemecTp 6 Bcero
64 64
32 32
16 16
16 16
44 44



Bunpg y4yebHon paboThl

KypcoBas paboTa
MpomeXyTo4YHaa aTTecTaums
Yacbl Ha KOHTPOJIb
Bcero

13.1. Copep>xaHue AUCLMUNINHbI

n/n HaumeHoBaHWe pa3gena
ANCLUMMANHBI

1 Knaccugpumkaums MeToLoB,
ANrOPUTMOB U CUCTEM
06paboTkn n306parkeHni.

2 MaTemaTnyeckass Mmoaenb
HernpepbIBHOr0 N306paxeHus.

3 MaTemaTnyeckoe onncaHme
cucTteM npeobpa3oBaHus
HenpepbIBHbLIX N306parkeHuni.

4 Mogenu 3puTenbHON CUCTEMBI
yesioBeka.

CemecTp 6

108

ConepxxaHue pa3gesia ANCUNMINHLI

Moaxonbl K Kaccugukaumm MeTonos,
aNropuTMOB N CUCTEM LINPOBOIA
0bpaboTkn n3obpaxkeHnin. ITansl
06paboTkn n306parkeHnin CMCTEMON
TEeXHNYEeCKOro 3peHns: BBOA MH(opMaLun,
npepBapuTenbHas obpaboTka,
CermMeHTauus, onucaHune, pacrnosHaBaHue.

MaTemaTunyeckuii annapaTt 4Jig onucaHus
HenpepbIBHbIX N3006parkeHunIA.
MpocTpaHCTBEHHbIE YaCcTOThl. [IByMepHoe
npeobpa3oBaHune Pypbe. [1IBymepHas
yHKumna Jupaka n ee
anddepeHumposaHme.

MaTemaTunyeckoe onncaHue CMCTeM ans
npeobpa3oBaHNs HEMPepPbIBHbIX
n3o06pakeHnin. JInHenHble 1
MPOCTPAHCTBEHHO-MHBAPUAHTHbIE
cmcTeMbl. FOMOMOpPMHbLIE PUBLTPBI.

CybbeKkTUBHbIE XapaKTEPUCTUKN
OLLYyLLIeHNA CBEeTa, MoAeNnpyemble
0COBEHHOCTW 3PUTENBHON CUCTEMBI (BUAbI
peLenTopoB 1 NX YYBCTBUTEJIbHOCTb,
OMNTWKa rna3a, MexaHu3M JlaTepalibHoro
TOPMOXKEHUS, BpEMEHHAs peakuus).
Jlorapummyeckas n paclumpeHHas
MoJenv 04HOLBEeTHOro 3peHnsa. Mogenu
LLBETOBOI0 3peHus.

Bcero

o O O

108

Peannsauyus
pasgena
ONCLUUMNHBI C
MOMOLLbIO OHNTANH-
Kypca, 9YMK

INCTaHLNOHHOE
4yTeHue Nekuun,
KOHCMNEeKTaieMeT
"KHUra"

INCTaHLNOHHOE
YyTeHue nekuun,
KOHCMNeKTaieMeT
"KHUra"

ONCTAHLNOHHOE
YyTeHNe NeKuun,
KOHCMEeKT3ieMeT
"KHUra"

INCTaHLMNOHHOE
YTeHue nekuun,
KOHCMNEeKTIIeEMET
"KHura"



n/m HauwmeHoBaHVe paspena
ONCUNNNHBI

5 OCHOBbI KOJIOPUMETPUN

6 dunckpeTtunsaums n
BOCCTaHOBJIEHNE
n306pakeHni.

7 KBaHTOBaHMe n306pa>keHuni.

8 JInnenHas undgposas
obpaboTka n3obpaxkeHunn.

Coaep>xaHve pasfgena AuCLUnanHbl

AKCMOMbI ypaBHUBaAHWSA LIBETOB, LIBETOBOE
NPOCTPaHCTBO, KOOPAMHATLI LiBETA U
LBETHOCTU, TPEYronbHUK Makceenna,
npeobpa3oBaHna KOOpAMHAT LBeTa.
CTaHZapTu3aumns cucTeM KOOpAauHaT
LBEeTa: NOCTPOEHME KONIOPUMETPUYECKON
cuctemsl. lnarpaMma LIBETHOCTY W JIOKYC.
Bbibop OCHOBHbIX LBETOB
KOJIOPMMETPUYECKON CUCTEMbI U B
KOHCTPYKLW LIBETOBOCMPON3BOAALLENO
yCTPOWNCTBA.

MaTeMaTM4YeCcKoe onucaHmne naeasnbHoi
ANCKPeTU3aLnmn 1 BOCCTaHOBEHNS 6e3
noTepb, MaTEMATUYECKME MOLENN
peasibHbIX CUCTEMbI AUCKPEeTM3aLum
(MopenMpoBaHne NCKaXXEeHUIA 13-3a
KOHEYHbIX Pa3MepoB ANCKPETU3NPYIOLLEN
PELUEeTKM, 13-3a KOHEYHOW LLINPWHBI
ANCKPEeTU3MPYIOLLEero UMMybca, 13-3a

HeQ0CTaTOYHOM YacTOThl AUCKPETM3aLnn)

igeanbHbIA M paBHOMEPHbIN
KBaHTOBaTe/lb, KBAaHTOBATENb CO
CKaTueM, KBaHTOBaHME LIBETHbIX
n306paXkKeHnin, pekoMeHgauumm no
uncposon 06paboTke KBaHTOBAHHbIX
n3o06paxkeHni.

O606LLEHHbIN NMHENHBIN onepaTop,
pa3fennMocTb npeobpa3oBaHms.
OnepaTop cynepnosuuun. Onepatop
CBEPTKW. YHUTapHble npeobpa3oBaHns:
0606LleHHbI OnepaTop, pa3fennuMocTb
a4pa, puckpeTHoe npeobpasoBaHue
®ypbe OMNO (cBOMCTBa, YMEHbLUIAOLLME
CNOXXHOCTb aNropuTMOB, pacyeT CBEPTKYU
€ ncnonb3oBaHnem OMP).

Peanunsauyus
pa3gena
ONCLUUMIINHBI C
MOMOLLbIO OHIANH-
Kypca, 9YMK

INCTaHLNOHHOE
4yTeHne Nekuun,
KOHCMNEeKTaieMeT
"KHUra"

ONCTaHLMNOHHOE
YyTeHue nekuun,
KOHCMNeKTaieMeT
"KHUra"

ONCTaHLUNOHHOE
YTeHue nekuun,
KOHCMEeKTaieMeT
"KHUra"

ONCTaHUNOHHOE
YTeHue nekuun,
KOHCMeKTasieMeT
"KHura", KOHTPOJb
- 3/1eMeHT
"3apaHune"



n/m HauwmeHoBaHVe paspena
ONCUNNNHBI

9 PekypcuBHas hunbTpayms.

10  MeTo4bl CHMXEHUS YPOBHS
LLUYMOB 1 MOMEeX Ha
n3obpakeHnn.

11  Yny4yweHune KayecTBa
n306pa>keHni.

12 PecTaBpauus n3obpakeHui.

Coaep>xaHve pasfgena AuCLUnanHbl

MaTemaTnyeckuin annapaT 4S9 OnucaHma
PEeKYPCUBHbIX (PUNLTPOB (z-
npeobpa3oBaHme U CUCTEMHAA PYHKLNS),
yCN0BMA NX (ON3MYECKON peann3yeMmocTu n
YyCTOMYMBOCTW, MOCTAHOBKA 3a4a4m
CuMHTe3a. CpaBHEHME aNropmMTMOB Mo
CNOXHOCTW C paHee pacCMOTPEHHbIMU.
OcobeHHOCTY peann3aunm peKypCUBHbIX
bunbTpoB ansd 06paboTkn n30bparkeHuii:
unbTp 1-ro pofa, MmeTo4bl
CUMMeTpU3aunn PyHKLUN paccesHns
TOYKMN.

0630p METOAO0B CHUKEHWS YPOBHS LLIYMOB
1 NOMEX Ha U306paxxeHuu:
HW3KOYaCTOTHas IMHenHas puabTpaums,
HesSIMHENHoe NoaBeHNe UMMYJbCHBIX
nomex (B 4aCTHOCTMW, MeAnaHHas
hnNbTPaLMS), aNropPUTMbl YCTPAHEHUS
nomMex Ha 2-rpafaLOoHHbIX
n3006paXkeHnsax, nogaseHne
MYJIbTUTMIMKATUBHbIX NOMEX, BUHEPOBCKas
(UAbTPALMS WYMOB C 3aaHHbIMY
CNeKTpabHbIMU XapaKTepUCTUKaMU.

0630p METOLOB yyyLIeHns
(cybbeKkTUBHOr0) KavecTBa n30bpaxeHui:
N3MeHeHne KOHTpacTa, NoAYepKuBaHmne
rpaHul, npeobpa3oBaHue CnekTpa,
BblpaBHUBAHWE rMCTOrpaMm
(aHanuTnyeckoe npmbavmxeHme n
LMPOBbIE METObI, IOKabHOE
rTMCTOrpaMMHOE BblpaBHUBAHME).

MocTaHOBKa 3a4ayv pecTaBpaumm
n306paxxeHnin: MogenmpoBaHme
ncka)keHnn (mogenu n3obpaxkatowmx
cucTeMm, ungpoBbix npeobpasoBaTenen n
LUYMOB Ha n3obpa>keHnn) n cnocobbl
obpallleHns ncka)katLmnx
npeobpa3zoBaHuin. MeToa BUHEPOBCKOIO
OLLeHMBAHUS B MPUMEHEHUN K
pecTaBpaLumn n3obpakeHni.

Peanunsauyus
pa3gena
ONCLUUMIINHBI C
MOMOLLbIO OHIANH-
Kypca, 9YMK

ONCTaHUNOHHOE
4yTeHne Nekuun,
KOHCMeKTaieMeT
"KHUra", KOHTPO/b
- 3/IEMEHT
"3amaHune"

ABTOMaTM4ecKas
obyuyatoLasn
cncrtema

ABTOMaTM4eckas
obyuyatoLas
cnctema



n/n HaumeHoBaHwWe pa3gena CoLepxxaHue pasgena AUCLUUNINHBI Peanun3auuns
ANCUNMNNHBI pasgena
ANCLUNMANHBI C
MOMOLLbIO OHIANH-
Kypca, 9YMK

13 KOHTYpHbI/ aHanus. DTanbl KOHTYPHOr 0 aHaM3a B 3afaye ABTOMaTMyeckas
cermeHTauun nobpaxxeHmin: ob3op obyvatowlas
MEeTOL0B KOHTPacTUPOBaHUA nepenagos cucTema
(anddepeHumpoBaHme n3obpaxxeHmsa n
Ap.), MeToAbl NOCTPOEHNA KOHTYpa
(coepmHeHne ToYek nepenaga,
aiIropuUTMbl MPOC/IEXXMBAHNSA KOHTYPOB,
rnobanbHbIN aHaNU3 MeToAaMun TeoPUn
rpacoB, MeToAbl annpoKCMMaLum
KOHTYPHbIX KPWBbIX, B YaCTHOCTMN,
npeobpaszoBaHue Xoyra (Xada)).

14 Tloporosas cerMeHTaLus. 0630p MEeTO0B MOPOroBOM CErMeHTaL M -
n3o0bpaXkeHnin: onpeaeseHne nopora no
rmcTorpaMmme, aJiropuTMbl C BbIBOPOM
OMHAaMNYeCcKoro nopora, Beibop nopora
MeTOLOM TEeOPUM NMPUHATUSA peLleHIH,
cerMeHTauuna ¢ gudpgepeHUnpoBaHneM,
MHOrOMepHas rnoporosas cerMeHTaLus.

15  065acTHO-OPUEHTUPOBAHHAA 0630p MeToa0B 061aCTHO- -
cerMeHTauus. OPUEHTMPOBAHHON CerMeHTauunm:
anropuTMbl paclumpeHnsa obnacTu,
anropuTMbl pasbueHuns n obbeanHeHns
obnacten.

16  MNapansienbHo-pekypCcuBHble MpUHUUNBI MOCTPOEHNUS MapasifienbHo- ANCTaHUMNOHHOe
mMeToabl 06paboTku PEeKYPCUBHbIX (hUSIbTPOB C KOHEYHOW YyTeHue nekuuin,
N306pa>keHni. NUMMYJSIbCHOW XapakTepuctukom. 063op KOHCMeKTanemeT

3afay 13 06nacTn NpuMeHeHns "KHUra", KOHTPO/Ib
napannesibHo-peKypPCUBHbIX METOL0B. - 3/IeMeHT
"3agaHne"

13.2. Tembl (pa3spensbl) AUCULUNIAUHBI U BUAbI 3aHATUN

Ne HanmeHoBaHMe TeMbl JlekumnoHHble  lMpakTnyeckme JlabopaTopHble CamocTosATenbHas Bcero
n/n  (pasgena) 3aHATUSA 3aHATUSA 3aHATUSA paboTa

1 Knaccugpukauma meToLos, 2 3 5
aNropMTMOB U CUCTEM
06paboTkn n306parKeHni.



Ne HanmeHoBaHWe TeMbI JlekumnoHHble  TpakTunyeckme JlabopaTopHble CamocTosfATenbHas Bcero

n/n (paspena) 3aHATMA 3aHATMA 3aHATUSA paboTa

2 MaTemaTnyeckas MoLesb 2 3 5
HernpepbIBHOrO
n3obpaxeHuns.

3 MaTeMaTnyeckoe onucaHune 2 3 5

cuctem npeobpasosaHus
HernpepbIBHbIX
n3o0bpaxxeHnn.

4 Mopenu 3puTensHON 2 3 5
CUCTEMbI Yesl0BEKa.

5 OCHoBbI KOJIOpUMETPUN. 2 3 5
6 OdnckpeTusauma un 2 3 5
BOCCTaHOBJIEHNE
n306pakeHuni.
7 KeaHTOBaHue nsobpaxeHun. 2 2 2 2 8
8 JInHenHas undgposas 2 2 2 2 8

o0bpaboTka nsobpaxkeHui.

9 PekypcusHas unbTpaums. 2 2 2 2 8
10 MeTonLbl CH/XEHMNSA YPOBHSA 2 2 2 3 9
LUYMOB U MOMeX Ha
n3obpaxxeHmu.
11  YnydyweHune KavecTBa 2 2 2 3 9
n30bpaxxeHnn.
12 PectaBpauus nzobpaxeHun. 2 2 2 3 9
13 KOHTYpHbI/ aHanus. 2 3 3 2 10
14  Toporosas cerMeHTaums. 2 1 1 3 7
15  O6nacTHO-OpUeHTMpOBaHHas 2 3 5
cerMeHTauums.
16  [MapannenbHo-pekypcuBHble 2 3 5
MeToAbl 06paboTKK
n3o0bpaxxeHnn.
32 16 16 44 108

14. MeToaunyeckue yKasaHusa gns oby4aloLmUxXcs No OCBOEHUIO O UCLUMNIINHBI

Mpu ncnosib30BaHUM AUCTAHLUOHHbIX oGpaaoBaTeanblx TEXHOJIOTUK 1 3J1EKTPOHHOI O O6y‘-IeHI/IF|
BbIMOJIHATL BCE YKa3aHWNA npenoAaBaTeneVl, BOBpeMA NoAKA4YaTbCA K online 3aHATMAM, OTBETCTBEHHO
noaxoAmnTb K 3af@aHNsaM 015 CaMOCTOATENbHOM paGOTbI.

BHeayp.uTopHaa caMocCToATEeJibHaA pa60Ta CTYAEHTOB BKJ/IOHAET npopa60TKy MaTepnanos Nekumn,



N3y4yeHne peKOMEHI0BaHHON IMTEpPaTypPbl, MOArOTOBKY K KOHTPOJIbHLIM paboTaMm, MoAroTOBKY K
nabopaTopHbIM paboTam 1 KX 3aLiMTaM, NOArOTOBKY K YCTHOMY OMpPOCY 1 3a4eTy.

CaMmocTosATeNbHasA paboTa B ayAUTOPUM BbINOJHAETCA NOJ HEMOCPEACTBEHHbIM PYKOBOCTBOM
npenoaasaTens. N5 noBbiWeHNs 3PEHEKTUBHOCTA PYKOBOLCTBA NPU NpoBeaeHUN 1abopaTopHbIX
3aHATWIA, NPU3BaHHbLIX 06ecneynTb BLIBOPOYHOE UCMO/b30BaHME IEKLIMOHHOrO MaTepuana ans bonee
rny6oKoro n3y4YeHust oTAebHbIX MeTOA0B 06paboTKM N306paXkeHN NPK PeLIeHU COOTBETCTBYOLWNX
NPaKTUYeCKUX 3a7ay, HeobX0ANMO CChbiIaTbCA Ha MaTepuabl NEKLUIA, MOKA3biBasi MECTO pPeLlaeMbIX
3apay B 06LLEM MNaHe N3n10XXeHUs. MpuMepHbIA NepevyeHb 3aAay C PEKOMEHAALMUAMU OTHOCUTENbHO
coaep>aHus 1abopaTopHOro 3aHATUS NMPUBOANTCS HUXKE.

e Bbibop MHCTPYMeHTapus 4S8 NpakTUYeCKOM peannsaunm pacCMaTpUBaEMbIX Aafiee MeTOA0B
umndposo 06paboTku n3obpakeHnin. MPUMEHNTL B peannsauny NPUIoKEHNIN peKoMeHgauum no
ungposon 06paboTke KBaHTOBaHHbIX N3006paXkeHNin. N3y4nTb 0COBEHHOCTN BHYTPEHHENO
npeacTaBsieHNs 300paXkeHnin NCNosb3yeMblM Aasiee MHCTPpYMeHTapueM. Peanusauns mogenen
aAOUTWMBHOMO rayCCOBCKOrO LWyMa U MMMYIbCHOM MOMEXMN.

e 3anaya Ne 1. PazpaboTka NpuIoXKeHUs, peannsytowero MeTon AMHENHON HU3KOYaCTOTHON
bunbTpaunyn agaANTUBHOIO WYyMa Ha n3obparkeHun. N3y4nTb LngpoBo onepaTop CBEPTKY 1
MCNONb30BaTh €ro B KayecTse Modenn punbTpa. BelpaboTaTb pekomeHaaumm no Beibopy Nosaockl
NponyCcKaHnsa unbTpa B 3aBUCUMOCTN OT MHTEHCMBHOCTY LWyMa U NPOLEMOHCTPUPOBATL MX
CnpaBenMBOCTb.

e 3apada Ne 2. Peanunsaumsa MeTofa peKypCMBHON HU3KOYACTOTHON huabTpauny nobpaxxeHms ¢
LieJIbl0 CHUXKEHWS YPOBHSA aganTUBHOIO WwyMa. N3y4nTb ocobeHHoCTU hunbTpa 1-ro poga u
MCNONb30BaTh €ro B peannsaumm metona. BoibpaTb KONMYECTBEHHbI KPUTEPUIA OLLEHKW KaYeCTBa
06paboTKy (Hanpumep, MakCMMaJsibHOE UK CpeHEeKBaApPaTUYECKOE OTKIIOHEHNE 3/1IEMEHTOB
0bpaboTaHHOro n3obpakeHns oT NCXOAHOro, CBOBOAHOrO OT LWyMa) 1 Mo pe3ynbTaTaM
3KCnepuMeHTa BbipaboTaTb peKoMeHAaumnm no BeIbopy Mexxay peKypCuBHbIM N HEPEKYPCUBHbIM
bunbTpaMm B 3aBMCMMOCTY OT XapaKTEPUCTUK LyMa N n306parkeHns.

e 3anaya Ne 3. PeannsoBaTb MoAenb MeAnaHHOro puabTpa N30bparkeHns 4Nna ycTtpaHeHus
MMMYbCHBIX MOMeX. [TPUMEHNTb B peann3aumnm aaroputm Xoopa nomcka MeaunaHol.
MpoAeMOHCTPMPOBaTb BO3MOXHOCTU METOAa NpW pasfiMyHbIX (hopMax anepTypbl GuibTpa u
WHTEHCMBHOCTW MOMEX.

e 3agaya Ne 4. leMOHCTpaUns MeToAa yNy4lleHNs KadyecTBa M3o0bpakeHnsa noavyepKnBaHneM
rpaHuu. icnonb3oBaTbh MOLENb HEPEKYPCUBHOIO IMHENHOIO (PUAbTPA BEPXHUX HaCcTOT.
Peann3oBaTb BO3MOXHOCTb BblibOpa 13 Habopa (hmnbTPOB C pasnnyaoWwMMmncs 4yactotTamu cpesa.

e 3apada Ne 5. PeannsoBaTb Mogenu AngdepeHumaTopoB n3obpa)keHns ¢ Lesbio KOHTPacTMpPoBaHMA
nepenagos 1 NOArOTOBKM KOHTYPHOro npenapaTta. 114 pacyeTa nons Moaysa rpagueHTa
ncnonb3oBaTh onepatopbl Cobens. B peanusaunm onepatopa Jlannaca ncnonb3oBaTb
pa3paboTaHHyl0 MOL4esb IMHENHOIO (hUbTpa.

e 3apada Ne 6. PeannsoBaTb NpunoXxeHue ans pacyeta npeobpasoBaHus Xoyra nsobpaxeHusa (metoq
"CTArMBaHMA NpsAMbIX B TOYKK"). MocTponTb n306parkeHne naoCKOCT NapamMmeTpoB U
NPOAEMOHCTPMPOBATL OBHapYyXXeHMEe NPAMbIX YH4aCTKOB KOHTYpa Ha MCXOLHOM 1306parkeHun.

e 3anaya Ne 7. PazpaboTka npunoxeHunsa ons ranobasbHOro KOHTYPHOr0 aHam3a n3obpaxeHus
MeToAamMu Teopun rpados. M3y4ynTb NpaBmaa NOCTPOEHNSA NCXOLHOMO rpada No aHaAn3npyemomy
n306paxeHnio: COOTBETCTBME BEPLUMNH 3/IeMeHTaM KOHTYpa, MOCTpoeHme Ayr u ux CTouMocTb. [na
peleHns opMann3oBaHHON 3aa4y NONCKa NyTWN HaVMEHbLUEN CTOMMOCTM UCNOJIb30BaTb
anroputm A*. MpoaemMoHCTpMpoBaTh paboTy afropuTMa nNpu UCMNoJsib30BaHNUUN Pas3nNyHbIX 3BPUCTUK
C LUenbio CoKpalleHns obbeMa NoncKa, a TakXe B pa3/INyHbIX YCI0BMAX (0COBEHHOCTK
n306paxxeHns, NHTEHCMBHOCTb aAANUTUBHOMO LWYMa U UMMYJIbCHBIX MOMEX).



15. MepeyeHb OCHOBHOM U A,O0MNOJIHUTENILHON NMTEpPaTypbl, PECYPCOB MHTEPHET, Heo6XxoAUMbIX
AN OCBOEHUS AUCLUNJINHDI

Ne NcToYHUK
n/n

1 baTypa, B.A. O6bpaboTka n3obpaxeHuin B cucteme MATLAB: nabopaTopHble paboThl : [16+]/ B.A.
baTtypa, A.10. TponyeHko, A.A. TponyeHko ; YHueepcuteT UTMO. - CaHkT-MeTepbypr :
YHusepcuteT UTMO, 2019. - 41 ¢. : nAa., Tabn., cxem. - Pexxum goctyna: no nognucke. - URL:
https://biblioclub.ru/index.php?page=book&id=563997

2 Mamues, I".B. LngpoBoe TenesnaeHne: TeopeTnieckme 0CHOBbl U NPakTUYeCKoe NpUMeHeHwue :
[16+4]/T.B. Mamyes, C.B. TbipblkuH ; HOBOCMBMPCKNIA FOCY AapPCTBEHHBIA TEXHUYECKMNIA
yHuBepcuTeT. - HoBocnbupck : HOBOCMOUPCKUIM roCyAapCTBEHHbIN TEXHUYECKUA YHUBEPCUTET,
2019. - 564 c. : un., Tabn. - (Y4ebHukun HI'TY). - Pexxum gocTyna: no nognucke. - URL:
https://biblioclub.ru/index.php?page=book&id=574851

6) nonosHMTeNbHas AuTepaTypa:

Ne NcToYHMK
n/n
1 ObpaboTka nsobpakeHuin ¢ nomoulbto OpenCV / b. I'. Tnopus, [. C. Ockap, J1. 3. Xoce, C. T.

Ncmasnb. — Mocksa : IMK lMpecc, 2016. — 210 ¢. — ISBN 978-5-97060-387-1. — TeKkcT :
3JTEKTPOHHBIN // JlaHb : 3N1eKTPOHHO-6MbnoTeyHas cnctema. — URL:
https://e.lanbook.com/book/90116

B) MHOPMALMOHHbIE 3N1EKTPOHHO-06pa30BaTENbHbIE PECYPChI:

Ne n/n NCTOYHMK
1 http://www.lib.vsu.ru 3Hb BI'Y

2 https://edu.vsu.ru Obpa3oBaTenbHblln NopTan "INEKTPOHHbIN YHUBepcmMTeT BIY"

16. NepeuyeHb yuebHO-MeTOAUYECKOrO 0DecneyeHuns Ans CaMOCTOATeNbHOU paboThbl

Ne n/m NCTOYHUK

1 PekomeH[0BaHHas NporpamMMon nuTepaTypa.

2 KOHCNEeKTbl NeKLNNA.

3 DNeKTPOHHOe MeToAnYecKkoe nocobue (B hopMe aBTOMATU3NPOBAHHON 0by4aloLLen CUCTEMBI).
4 OduumanbHbin canTt dBubnnotekn KomMnboTepHoro 3peHns OpenCV: http://opencv.org/

17. ObpasoBaTenbHble TEXHONOIMU, UCNOJIb3yeMble NPU peannsauumn y4eOHOW AUCLUNINHDI,
BKJIlOYasA OUCTAHUMOHHbIe oOpa3oBaTenbHble TexHonoruun (AOT), anekTpoHHoe oby4yeHue (30),



CMellaHHoe obyyeHue):

B KayecTBe UHTerpmpoBaHHoOM cpefbl pa3paboTku npu nposefeHUN nabopaTopHbix paboT cTyaeHTaMm
pPEKOMEHAYETCS NCMOJIb30BaHNE YCTAHOBIEHHOI0 B KOMMbIOTEPHbIX KNaccax PakyibTeTa KOMMbIOTEPHbIX
HayK JIMLLEH3MOHHOr0 NporpaMMHoro obecneyerHns Microsoft Visual Studio n 6ubnnoTekn KOMMNbIOTEPHOIO
3peHns C OTKPbLITLIM NCXOAHBIM Kogom OpenCV.

BHeayanTopHas camocTosTensHas paboTa, Kak NpaBmao, NpeanosiaraeT UCMOJIb30BaHNE CTYAEHTaMM
cpeabl paspaboTku Microsoft Visual Studio, opurumanbHaa npouenypa yCTaHOBKM KOTOPOM Ha
cobCTBEHHbIE KOMMbIOTEPBI CTYAEHTOB 0becneyeHa (haKybTETOM KOMMbIOTEPHbIX HayK. ObneryeHHbIn
BapWaHT YCTaHOBKM MMHMMabHO Heobxoanmon KoHgurypaunn bubnmotekn OpenCV npepnonaraet
NpOCTOe KonmpoBaHme onpegesieHHoro Habopa annoB Ha COBCTBEHHLIN KOMMbIOTEP CTYAEHTA.
dNeKTPOHHOe MeToanYeckoe nocobme cBo6OAHO pa3BOpaYMBAETCA Ha AOMALUHEM KOMMbIOTEPE, He
Tpebys cneumnanbHON Npoueaypbl YCTaHOBKMN.

Mpy peanusauny GUCLUUNANHBI MOFYT UCMOMb30BATbCSA TEXHOIOM MW 3JIEKTPOHHOI0 06YyYeHUs 1
ANCTaHUMOHHbIe 0bpa3oBaTesibHble TEXHOIOrUN Ha 6a3e nopTana edu.vsu.ru, a TakXxe apyrue OoCTyrnHble
pecypcbl ceTn MHTepHeT.

18. MaTepuaano-TexuuquKoe obecneyeHue OAUCLMUNIIUHBI:

KOMMNbIOTEPHbIE KNACChl haKynbTeTa KOMMbIOTEPHbIX HaYK, IMLEH3UOHHOE NporpaMMHoe obecneyeHune
Microsoft Visual Studio, 6ubnnoTeka KOMMNbIOTEPHOr0 3pEHNS C OTKPLITbIM MCXOAHLIM KogoM OpenCV
(Open Source Computer Vision Library), anekTpoHHoe MeToanyeckoe nocobue (AOC) cobCcTBEHHOW
pa3paboTku.

19. OueHou4Hble cpencTBa AJsia npoeeneHusn TeKyu.l,eﬁ n ﬂpOMe)KyTO‘-IHOﬁ aTTectauumn

NMopsaoK OLEHKN 0CBOEHNS 00yYaloLMMNCS y4ebHOro MaTepuana onpeaensieTcs CoaepXXaHmem
cnefyowmnx pasaenoB ANCLUMMINHGI:

Ne Pa3zoenbl ANCUMMANHLI (MOaYIN) Kon Kon OueHOoYHble
n/n KOMMeTeHUUNn  WHAMKaTOpa cpefcTBa s
TeKyLLen
aTTecTauum
1 Paspenbl 1-3, 5 Knaccugurkauma metonos, MNK-1 NnK-1.1 KoMnnekT 3aad
anropuTMoB 1 cnuctem obpaboTkm Nel

n3obpaxkeHnn. MaTemaTmyeckas Moaesb
HenpepbIBHOrO n306pakeHus.
MaTemMaTnyeckoe onncaHue CUCTEM
npeobpa3oBaHNa HENPEPbIBHbLIX
n306pakeHnin. OCHOBbI KOJIOPUMETPUN.

2 Paszpensl 8, 9 JInHeHasa uupposas MK-1 MK-1.2 KomnniekT 3afau
obpaboTka n3obpakeHuin. PekypcmeHas Ne2
puneTpaumns.

3 Pasnenbl 4, 6, 7 MeTobl CH/XEHMA YPpoBHA  TK-1 MK-1.4 KoMnnekT 3a4a
LUYMOB M NOMeX Ha n3obpaxeHuu. Ne3,4

YnydweHmne KavyecTBa n3obpaxeHui.
Moaenu 3puTesnibHOM CUCTEMbI HYesl0BeKa.



Ne Pazgenbl AUCLUUNANHBI (MOLaYN) Kon Kopg OueHoYHble

n/n KOMMETEeHLNN NHANKaTopa cpeacTBa s
TekyLen
aTTecTauum

4 Paspenbl 10, 11 InckpeTmsaumsa un MNK-1 NnK-1.5 KoHTpoJsibHas

BOCCTaHOBJIEHME N306parKeHnia. paboTa Nel

KBaHTOBaHVe 1306pa>keHuni.

5 Pasgensl 12-15 PecTaBpauuns NnK-4 MK-4.1 KoMnnekT 3a4aM
n306pakeHnin. KOHTYpHbIA aHanums. Ne5,6
Moporosas cermeHTauna. ObnacTHo-

OPMEHTUPOBaHHaA CerMeHTaLuns.

6 Pa3gnen 16 lMapanfenbHO-peKypCuBHbIE MnK-4 MK-4.4 KomnnekT 3agad
mMeToAbl 06paboTky n306parkeHui. Ne7

MpomexyToyHasa aTTecTaums

dopmMa KOHTPONSA - 3a4eT C oueHKon, KoHTpobHas paboTa
OueHOoYHble CpeacTBa A1 MPOMEXYTOYHON aTTecTaunm
KoHTponbHas paboTa Ne2

20 TunoBbie OLEeHOYHbIE CPeACTBa M MEeTOAMYECKMe MaTepuabl, onpegensiol e npoueaypbl
OLLeHUBaHMUA

20.1 TeKywWwMN KOHTPOJIb YCNEBAaeMOCTH
KOHTpPOMb yCneBaemMoCTn No AUCLUMNIVHE OCYLLEeCTBASAETCS C MOMOLLbIO CNeAyIOLWNX OLLEHOYHbIX CPeacTB.
20.1.1. MNepeyeHb NPaKTUYECKUX 3a4aHUN

Obuwas noaroToBnTENbHAA TECTOBAA 3aAada. Boibop MHCTpyMeHTapus 418 NpakTUYeCKOW peannsaumm
pacCMaTprBaeMbIX fanee METOLOB LinpoBon 06paboTkn nsobpakeHnin. MpMeHNTL B peannsaunm
NPUIOXKEHNIN PEKOMEHAaunn nNo unhposon 06paboTke KBaHTOBaHHbLIX N306paXkeHNn. N3yyunTb
0COBEHHOCTIN BHYTPEHHEr0 NpefAcTaBAeHNs N306paXxeHNN NCMONb3yeMbIM fanee NHCTPYMEHTapMEM.
Peanusauna mogenen aganTUBHOIO rayCCOBCKOro LWyMa U UMMYbCHON MOMEXM.

3apaya Ne 1 Pa3paboTka npuioXXeHns, peaansyowero MeTo JIMHENHON HU3KOYACTOTHOM puabTpaLum
aQANTUBHOMO WyMa Ha nsobpakeHun. A3y4ynTb LNGPOBOIN ONepaTop CBEPTKM U UCMO/b30BaTb €ro B
KayecTBe Moenu puabTpa. BeipaboTaTbh pekoMeHAaLUKM No BbIGOPY NOA0Ckl NPONyckaHma GuabTpa B
3aBUCMMOCTM OT MHTEHCMBHOCTM LyMa 1 NPOAEMOHCTPMPOBATb UX CMPaBEAINBOCTb.

3agaya Ne 2 Peanusauus MeToa peEKYPCUBHOM HMU3KOYACTOTHOWN (hmnabTpaumm n3obpaxkeHuns ¢ Luebio
CHUXXEHNS YPOBHSA agANTMBHOrO WwyMa. N3y4nts ocobeHHOCTM hunbTpa 1-ro poaa v NCMNob30BaTh €ro B
peanusauunmn Metona. BeibpaTh KOIMYECTBEHHBIN KPUTEPUI OLEHKM KavecTBa 06paboTkn (Hanpumep,
MaKC/MMasbHOe UN CpeaHEeKBaApaTUYECKOEe OTKIIOHEHNE 31eMeHTOB 06paboTaHHOr0 n306parkeHns ot
NCXoAHOoro, cBO6GOAHOrO OT LWyMa) 1 Mo pe3ybTaTaM 3KCNeprMeHTa BbipaboTaTb pekoMeHauuy no
BbIOOPY MeXAy PEeKYPCUBHLIM 1 HEPEKYPCUBHBLIM (DUIbTPAMM B 3aBMCUMOCTY OT XapaKTEPUCTUK LLIyMa U
n306pa>keHuns.

3apayva Ne 3 Peanim3oBaTh Mofeslb MeANAHHOIO UNbTPA N3006paXKeHNS AN YCTPAHEHNUS UMMYIbCHbIX
nomex. MPYMEHUTL B peann3auuny anroputT™ Xoopa Noucka MeamaHsl. MpoaeMoHCTPMPOBaATh
BO3MOXXHOCTM MeToZla Npu pa3nyHbiX hopMax anepTypbl uabTpa N UHTEHCMBHOCTM MOMEX.

3amava Ne 4 ﬂ,eMOHCTpaLI,VIH METOAda YyNy4leEHNA Ka4eCTBa VI306pa)KEHI/I$I nogvyepKnBaHnNEM rpaHnL,.



cnonb30BaTh MOAE/b HEPEKYPCUBHOMO IMHENHOMO (PUNbTPA BEPXHUX 4aCcTOT. Peann3oBaTh
BO3MOXXHOCTb Bbibopa 13 Habopa UIbLTPOB C Pa3fIMYaOLLIMMINCS YacToTaMu Cpesa.

3afnayva Ne 5 PeannsoBaTb Mogenn anddepeHunaTopoB n3obpaxxeHns C LeNblo KOHTPacTMPOBaHMS
nepenagos 1 NOArOTOBKM KOHTYPHOro npenapaTta. 114 pacyeTa nonsg Moayasa rpagueHTa Ucnosib3oBaTb
onepaTopbl Cobens. B peanunsaunn onepaTtopa Jlaniaca ucnosb3oBaTb pa3paboTaHHyO MOaesb
NMHENHOro ubTpa.

3apaya Ne 6 PeanunsoBaTb NpuioXeHne Ansa pacyeta npeobpasoaHus Xoyra nsobpakeHmsa (metoa
"cTAarmBaHma NpsambIxX B ToYKK"). MocTpouTb n306parkeHne naoCcKoCT NapamMeTpPoB U
NPOAEMOHCTPUPOBaTL 0OBHapy)XeHMe NPAMbIX Y4aCTKOB KOHTYpa Ha MCXOAHOM 1306pakeHnn.

3apayva Ne 7 Pa3paboTka NpunoxeHus aas rnobanbHOro KOHTYPHOro aHanm3a n3obpakeHns MeToaamu
Teopun rpadoBs. VI3y4nTb NpaBusia NOCTPOEHMS UCXOAHOr0 rpada no aHann3mpyemMmomy n3obpakeHuio:
COOTBETCTBME BEPLUMH 3/IEMEHTAM KOHTYpPa, MOCTPOEHNE AYr U UX CTOMMOCTb. 115 peLleHns
hOpMaIM30BaHHON 3a1a4M MOMCKA NYTWN HAUMEHbLLIER CTOMMOCTU UCMO/b30BaTb aNropuTm A*,
MpoAeMOHCTPMpPOBaThL PaboTy asropuTMa Npu MCNOJIb30BaHNM PA3INYHbLIX 3BPUCTUK C Liesbio
COKpaLleHns obbema NoMCKa, a TakXe B Pa3fIMYHbIX YCI0BUAX (0COBEHHOCTU N306parkeHus,
WHTEHCUBHOCTb aAAMTUBHOMO WyMa W UMMNYJbCHBIX MOMEX).

20.1.2. MepevyeHb 3apaHUi ONA KOHTPOAbHBIX paboTt

KomnnekT 3agaHnii Ans KOHTPOJIbHOM paboThl Nel. Llenb KOHTPOAS: 3HaHWE OCHOBHbIX METOA0B
umncpoBon 06paboTKM N306paXKeHnin 1 MaTeEMaTUYECKOro annapaTta 418 onucaHns n3obpa keHuin un
npeobpasyoLmnx CUCTeM, yMEHME NPUMEHATbL NepeyncieHHble CBeaeHNs Npu Bbibope MeTofa peLleHuns
3afa4 0bpaboTkn n3obpaxxeHnin, aHannsa n cuHTe3a npeobpasytowmx cnctem. Nprumep BapnaHTa 13
KOMMJeKTa 3a4aHnin Ag KOHTPOAbHOW paboTbl Nel:

1. Ookaxkute, 4To onepatop Cobenst Ans BbIYNCIEHNA FOPU30OHTAIbHON KOMMOHEHThI BEKTOPa FPafneHTa
ABNAETCS pa3gennmeiM. 3anuwmTte 6104HY0 MaTpuuy T 4na npeobpa3oBaHna n3obpakKeHns B BEKTOPHOM
npencTaB/IEHNN, COOTBETCTBYIOLLYIO 3TOMY OMepaTopy, a Takxe MaTpuLbl C n R npeobpa3oBaHui
CTONBLOB 1 CTPOK cooTBETCTBEHHO: T = CxR .

-1 0 1
-2 0 2| . Pa3mep nsobpaxeHus: 10 ctpok x 15 cTonbuos.
-1 0 1

2. MonyynTe YaCTOTHYIO XapaKTEePUCTUKY U YCI0BUE YCTOMYMBOCTU A5 n3bnpaTesibHOro pekypCcmMBHOro
unbTpa:

Vo =8, =842 +Cyn—l +C[}yn—2
20.1.3. OnucaHue TexXHOJIOrMu npoBeaeHus
Tekyllas aTTecTauns NPoBOANTCS B COOTBETCTBMM C [0NIOXKEHNEM 0 TEKYLLEN aTTecTaLum obyyaoLmxcs
Mo nporpaMMam BbiCLLEro 0bpa3oBaHMa BOpoOHEXXCKOr0 rocy1apCTBEHHOI0 YHBEPCUTETA. TeKkyLlas
aTTecTauns NpoBoAMTCS B (hopMax: YCTHOro onpoca (MHAMBUAYaNbHbLIA ONPOC, hpoHTaNbHasa becena);
3aWmThl nabopaTopHbIX paboT; a Takxe 2 KOHTPOJIbHbLIX PaboT € 3a4avyaMm Mo JEKLMOHHOMY MaTepuany.
Cnuncok npakTU4YeCcKNX NpuemMoB, 0CBanBaeMbIX B MpoLecce NsyvyeHns GUCLUUnINHbl U UCMOJSIb30BaHHbIX
NpW COCTaB/IEHMM 3alay M KOHTPOJIbHbIX BOMPOCOB, NMPUBOAUTCS HUXKE.
MaTeMaTnyeckuii annapaT A5 onvMcaHnsa HeMpPepbIBHbIX N3006paXkeHni 1 CUCTEM Oas X npeobpa3oBaHms
® pacyeT ABYMepPHOro npeobpasoBaHna Oypbe, aBTOKOPPENSALUN, B3AUMHOWN KOPPEALnY;
o audepeHUnpyoLLMEe NMHERHbIE PUALTPBLI (BUA GQYHKLMWIA pacCcesaHMs TOYKM 1 nepefaTovHbIX
yHKUMIA).

Mogoenn 3peHns



® KAYeCTBEHHbI aHaN3 nepefaToyHbIX (PYHKUMA (YAaCTOTHbIX XapaKTepUCTUK) KOMMOHEHTOB
mMogenen;

e n306paxKeHne xapakTepHbiX 0COBEHHOCTeN (YHKUUA pacCesHUs TOYKM KOMMOHEHTOB C MX
00 BbSACHEHNEM.

KonopumeTpus

* rpaduyeckoe NocTPoeHe JoKyca.

OnckpeTunsaunsa n KBaHToBaHue |/|306pa>Kean7|

® POJib MEXaHU3Ma NlaTepPasbHOr0 TOPMOXKEHMNS B IaHHOM KOHTEKCTE;

® pacyeT PaBHOMEPHOro KBAHTOBATENS MPWU 3aJaHHbIX KOJMYECTBE YPOBHEN KBAHTOBAHMA UK
Pa3psAOHOCTM KOAa;

® pacyeT ONTMMaNIbHOro KBaHTOBATENS MPW 3a[aHHOM KOJINYECTBE YPOBHEN KBAHTOBAHUS (1au
Pa3psAAHOCTU KoAa) 1 3aaHHON NJOTHOCTU BEPOSTHOCTY pacrnpefeneHmns SspKocTu (YpoBHel - He
bonee 5).

0606LLEeHHbIN LMDPOBON NHENHBIN OrnepaTop

e 3anucb 6104HOM MaTpULbl ANd 3a4aHHOro npeobpasosaHus (Cobens, Jlannaca v T.1.);
* [10Ka3aTeNIbCTBO Pa3AennMMoCcTun 3agaHHoOro npeobpasoBaHns (NpeacTaBuTh 6104YHYIO MaTpULy B
BM/E NMPSAMOro Npon3BeneHNS).

JVCKpeTHbIe onepaTopbl Cyneprno3nuunn, CBEPTKU 1 yHUTapHble npeobpa3oBaHus, npeobpasosaHue
dypbe

® MOJy4YNUTb MACKy (AUCKPETHbIX 0TCYETOB (PYHKLMMN pacCcesiHNsA TOYKM) Npeobpa3oBaHns U3 3a4aHHON
6104HOM MaTpULbl U HAaobOPOT - 3anucaTb 6/104HYI0 MaTpuLy nNpeobpa3oBaHNs, 3a4aHHOr0 MaCKON;

e TeCTMpOBaHMe 3afaHHOro npeobpa3oBaHUA Ha pa3feNUMMoOCTb (MpeacTaBNeHMe Macku B BUAE
npousseneHnsa BeKTopa-cTonbua Ha CTPOKY);

® aHaNMTUYeCKas 3anncb NepenaToyHON (PYHKUMM (4aCTOTHOM XapaKTEePUCTUKU) ANCKPETHOro
NMHENHOro punbTpa, 3a4aHHOr0 Mackomn (pa3mepom - He 6onee 3 * 3), u rpaduyeckoe ee
npeacTaBfieHue.

PekypcuBHasa puibTpauns

® MOJMYYNTb YACTOTHYI XapaKTEPUCTUKY M YCJIOBUE YCTOWYMBOCTU ANA (UIbTPaA, 3aAaHHOM0
PA3HOCTHbLIM ypaBHEHMEM (AN MPOCTOThbl B 3ajayvyax WCMONb3YyTCS OAHOMEpPHble (UAbTPbI
nopsifika - He Bbille 2).

MeToAabl NpeaBapuTebHON 06paboTKn n3obparkeHns

® CpaBHUTENbHbIN aHaNN3 (Ka4eCTBEHHbLIN N KOJIMYECTBEHHbLIN) (PUALTPOB HUXKHUX (MM BEPXHUX)
YacCToT, 3aJaHHbIX MacKaMu;

® NOCTPOUTbL (Ha KneT4yaTon Bymare) pe3ynbTaT npeobpa3zoBaHMs NPOCTOro ABYXrpadalOHHOr0
n306paXkKeHns MeanaHHbIM UKW HEANHENHBIM NOPOroBbIM (PUSIbTPOM;

e pa3paboTaTb aNrOPMTMbl YCTPAHEHMSA MOMEX Ha ABYXIPafaLNOHHbIX N306parkeHnsx (No aHanormm
C NNEKUMNOHHBIM MaTepuasoMm);

® HAWTWN HEMNPEPLIBHYIO XapaKTEPUCTUKY nepeaadn ApKoCTU A8 FMCTOrPaMMHOM0 BblpaBHMBAHMWS C
Leiblo NoJyyYeHns 3a4aHHOr0 pacnpeneseHns ApKocTr (pacnpeneneHme 3agaeTcs aHaauTUYeCcKmMm
BbIPaXXE€HWEM MJIOTHOCTW BEPOSATHOCTW);

® MPUMEHUTb ANCKPETHOE BblpaBHWBaHWE TNCTOrpaMMbl M306paXkeHns, 418 KOTOPOro 3afjaeTcs
rmcTorpaMma apkoctu (He 6onee 20 ypoBHEN KBAHTOBAHWS), @ TaKXe - KOJINYECTBO YPOBHEN
KBAaHTOBAHUS Pe3yibTUPYIOLWEro n3obpaxeHus.

PecTaBpaumnsa nsobpaxeHui



® CYHTE3MPOBaTb BUHEPOBCKMI DUNLTP AN pecTaBpaunm n3obpa)keHns, NCKa)KeHHOro IMHENHON
CUCTEMOW C 3aflaHHON OYHKLIMEN pacCesHUS TOYKMN.

CermeHTauma nsobpaxeHuin

e [€MOHCTPaLUUs PacCMOTPEHHbIX B NEKLMAX aNrOpuTMOB KOHTYPHOr0 aHannsa (anroputM «Kyka»,
anropnTM A*) Ha KOHKpeTHbIX n306pa)keHnax (3agaaHHbIX B BUAE MaTpuL, HeOObLINX pa3MepoB);

e [eMOHCTpaunNs NPUMEHEHUS METOAOB annpPOKCMMaLMN KOHTYPHbLIX KPWBbLIX (COBMeLLeHne C
CUMMETPUYHLIMK Urypammn, noauroHasbHasa annpokcumauns, npeobpasoBaHue Xoyra) ons
06paboTKM 3afaHHbIX (B Tabnn4yHOM BMAE) KOHTYPHbLIX MpenapaTos;

e 1EeMOHCTpaLMs MeToLa MOPOroBOM CEerMeHTauuum no ructorpamme msobpakeHua (3afaHHON
TabIMYyHO);

e onpefeneHve onTUManbHOro Nopora Aas CerMeHTauumn nNpy 3agaHHbIX anpropPHbLIX BEPOSATHOCTAX U
3aKOHax pacnpenenieHns SpKocTen NnKcenen;

e 1eMOHCTpauma npoueaypsl pa3breHna n obbeanHeHns obnacTen Ha KOHKPETHbIX N306paXkeHnax
(3apmaHHbIX B BUAE MaTpul HebonbLINX pa3MepoB).

20.1.4. TpeboBaHMUA K BbINOJIHEHUIO 3a4aHNIA (MM LLUKANbl U KPUTEPUU OLLEHUBAHUA)

Mpw oLEeHMBaHUM Pe3ybTaTOB YCTHOr0 ONpoca U 3aWwuTbl 1abopaTopHbIX paboT NCNoNb3yeTCs
KaYyeCcTBEeHHas LKana oueHoK. OLieHKa «3a4TeHO» BbICTABASETCS, €Can pa3paboTaHHas cornacHo
WHOMBMAYaNbHOMY 3a[laHU0 NPOrpaMMa LEMOHCTPUPYET pe3ybTaT NPUMEHEHNS COOTBETCTBYIOLLENO
MeTona 06paboTku c TpebyembiMU NapaMeTpaMmn Ha cepumn n3obparkeHunn.

OueHUBaHNe pe3ysibTaToB BbINOJHEHNS KOHTPOJIbHbIX paboT npeanonaraeT UCMoib30BaHNE
KOJIMYECTBEHHON LWKasbl. KpuTepun oLeHKu:

- OLeHKa «OTJINYHO» BbICTaBNAETCA CTYAEHTY, eC/qih npeasnoXXeHHoe 3aJaHne BblINOJIHEHO MOJIHOCTbLIO:
peLleHrbl obe 3amauun, npneeneHo I'IO,D,pOGHOG onuncaHne cnocoba 1 NoCNenoBaTeIbHOCTY peweHnsa co
CCbI/IKaMM Ha MaTepKhasibl COOTBETCTBYOLLEro pasaeia JIEKLUMOHHOM YaCcTW AUCLUUNIVHBI, AaHbl OTBETbI Ha
BCE OOMOJIHUTEJIbHbIE BOMPOChI 3adaHNA,;

- OLEHKa «X0opoLwo», eC/i NOJIHOCTbIO PeLleHbl 3ada4y, HO HET OTBETOB Ha AOMNOJIHNTEIbHbIE BOMPOCHI
3afaHun4,;

- OLIeHKa «Y[0BJIETBOPUTENIbHO» BbICTABNSETCA 33 YaCTUYHOE UM COAEPIKALLEE HECYLLIECTBEHHbIE
owmnbKn peweHne 3agay;

- OLleHKa «HeyOoB/AeTBOPUTENIbHO», €CJIN HET PeLleHnd obenx 3apav KOHTPOJIbHOr0 BapunaHTa.

MpuBenéHHble HUXKe 3a4aHUA PeKOMEHAYeTCA UCNOoJIb30BaTh NPU NPoBeAeHUMU
AWArHOCTMYeCKuX paboT AN OLEeHKN OCTAaTOYHbIX 3HAHUW MO AUCLUMNIINHE

1) TecToBble 3apaHusa - 1 6ann

1. CnekTp cBepTKU n3obpaxxeHnin

a. He NPeBoCXOAWT NPOu3BedeHNe NX CNeKTPOB.
b. paBeH Npon3BefeHNIO NX CMEKTPOB.
C. PaBeH B3BELLUEHHON CyMMe UX CMeKTPOB.

2. CnekTp aBTOKOPPENSAUNOHHON DYyHKLMK n30bparkeHuns (2 BapmaHTa)

a. paBeH KBajpaTy CrekTpa n3obpaxeHus.
b. paBeH yABOEHHOMY CMeKTpy n306pakeHus.
C. Ha3blBaeTCA 3HepreTUYeCcKM CreKTPOoM.

3. CBepTKa UCnosb3yeTcs anasa peasnsauum...



cnekTpasibHon 06paboTKM n30bparkeHui.

JINHENHOW NPOCTPaHCTBEHHO-MHBAPMAHTHON 06paboTkn n3obparkeHunin.
HennHenHomn 0bpaboTKM n3obparkeHunn.

JINHENHOW hnAbTpaumm n3obpakeHunn.

e n oo

4. CxaTue n3obparkeHns npu maclwtabuposaHuu...

He BAIMSIET Ha ero CNeKTP NPOCTPAHCTBEHHbIX 4acToT.
NPUBOAUT K COOTBETCTBYIOLLEMY CY>XEHUIO CNEKTPA.
NPUBOAMUT K pacLUMpPEHUtO CMeKTpa.

NpuBOAMNT K Habery asbl YaCTOTHbIX COCTABASIOWNX CNEKTPA.

e n oo

5. MNpeobpa3zoBaHue casura n3obpaxxeHusl...

He BAIMSIET HA €ro CNeKTP NPOCTPAHCTBEHHbIX 4aCcToT.
NMPUBOAUT K COOTBETCTBYIOLLEMY CY>XEHUIO CMEKTpa.

NPUBOAMUT K PACLUMPEHNIO CMEKTPA MPOCTPAHCTBEHHbIX YacTOT.

NpUBOAUT K Habery a3bl COCTaBAAOLLMNX CNEKTPa, MPOMNOPLUOHAIbHOMY YacToTe.

e n oo

OTBeTbl Ha BONPOChHI

Homep Bonpoca OTBeT (bykBa)
1. b

2 a,c

3 b

4. C

5 d

2) 3apaHusA C KOPOTKUM OTBETOM - 2 Banna

6. HecxxaToe pacTpoBoe n3obpakeHne pa3mepom 64 x 512 nukcenen 3aHnmaeT 32 Kb namatn. Kakoso
MaKCMMaJlbHO BO3MOXXHOE YMNC/I0 LIBETOB B NaMTpe n3obpaxkeHna?

7. N306pakeHmne bbi10 coxpaHeHo B hanne bmp Kak 24-pa3psaHblil pucyHoK. Bo ckonbko pas byaer
MeHbLUE NH(OPMALIMOHHBIA 06BEM (haina, ecnm B HEM 3TO XKe n3obpaxKkeHne CoOXpaHnTb Kak 16-LBETHbIN
PUCYHOK?

OTBeTbl Ha BOMPOChHI

Homep Bonpoca OTBeT (bykBa)
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3) 3apaHuA C pa3BepHyTbiM OTBETOM - 3 banna

8. OnvwwnTe NpuHUMN paboTbl ABYMEPHOro MeAMaHHOro unbTpa v Lesb ero npuMeHeHns ans
0bpaboTky n3obpakeHnin. Kakme 0CHOBHbIE MPeUMYLLLECTBa Nepes IMHeNnHoNn 06paboTKoN MeanaHHbIN
unbTp UMeeT NPK ero TUMNMYHOM UCMOSIb30BAHUN?

OTBETbl Ha BONPOCHI

Homep Bonpoca OTBeT (bykBa)

8. OCHOBHOE NpeAHa3HaYeHne - NoaaBieHne MMMYAbCHbLIX MOMEX, KOTOpoe
MeAMaHHbIA (huabTP Npon3BoanT Bonee 3chHEKTUBHO, MO CPABHEHMIO C JIMHENHOA
dunbTpaunein. Kpome Toro, nonesHble 31eMeHTbl N306paXKeHNs NCKaXKaoTCs B
MeHbLUEN CTeneHu, Hanpumep, OCTATCS PE3KUMU KOHTYPbl 06BEKTOB.

Kputepun oLleHnBaHUA LLIkana oueHoK

Obyyatowmmncsa npmBoaMT noaHoe 1 6esowmboyHoe onmcaHne anropmTMa 3 6anna
MeAunaHHon 06paboTKy, TUNMMYHOro cnocoba ero NPUMeHeHNs, NepevYncnseT
npenMyLLLecTBa Hag NMHenHon obpaboTKo.

Obyyatowmnca NnpMBOAMT ONUCaHNE anropuTMa MeanaHHon unbTpaunn, B | 2 banna
KOTOPOM A0MyLLEHbl HE3HAYUTeNbHbIE HETOYHOCTU, U BEPHO onpeaenseT
Lesb ero npuMeHeHus.

MpencTaB/IeHO CIOBECHOE OMMCaHNe naen MeanaHHon uabTpaumm, 1 6ann
NPaBUAbHO OTPaXKatoLee 0CHOBHbIE 3Tamnbl 06paboTKu.

B npeacTaBNeHHOM OTBETE HET YNOMUHAHNA O MenaHe YNCI0BOW 0 6annos
nocneaoBaTesibHOCTW, He ONUcaH cnocob Ncnonb3oBaHUA ABYMEPHOr0 OKHa
obpaboTku.

20.2 MpomMeXxyTouyHasa aTrecraums

MpoMeXxyTo4YHas aTTecTauuns no AUCLUMINHE OCYLLECTBAETCS C MOMOLLbIO CIeAYIOLLIMX OLLEeHOYHbIX
cpencTs

20.2.1. NMepeyeHb 3aAaHUA ANA KOHTPOJIbHBLIX paboT

KomnnekT 3afaHunii Ans KOHTPOJibHOM paboTsl Ne2. Llenb KoHTpons: 3HaHne cnocoboB peannsaumm
anropmutMos 06paboTky n30bpakeHnn B BUAE KOMMbIOTEPHbLIX MPOrpaMM C y4eToM cneungukn
npeameTHoM 061acTN, METOANKN aHaM3a BblYUCNTENbHOM CIOXXHOCTY peann3yembiX airopuTMos,
yMeHue NpuMeHsaTb nepe-4nciieHHble cBefeHuns nNpu Bbibope KOHKpeTHOro crnocoba anropuTMmyeckon
peanusauunn cneumduyeckon o06paboTkm n3obpaxkeHnin ¢ y4eToM pesynbTaToB aHaAn3a aNropuTMoB Mo
BbIYUCSINTENbHOW CJIOXHOCTW. [puMep BapmnaHTa U3 KOMMAeKTa 3aaHuin AN KOHTPObHOM paboTbl Ne2:




1. Hanante xapakTepuCTuKy nepegayn apKocTu, NpeobpasyloLlyo rmcTorpaMMy K 3akKoHy
pacnpeneneHus Panes:

p(g): g~ gzmin (g ~ Emin )2

S eXP_T > &2 &min -

2. ApKOCTU NrKcenein o6 beKToB 1 POHa pacnpeieneHbl No 3aKoOHaM p; U p, COOTBETCTBEHHO:

§230)) )210))

0 | 2 3

BbibepuTe onTUManbHbIA MOPOr AN CErMEHTALUN NPU 3a4aHHbIX arNpUOPHbLIX BEPOATHOCTAX MUKCENEN
TOro u apyroro suga P, u P,.

20.2.2. OnucaHue TexXHOJIOrMu npoBeaeHus

MpoMeXxyTo4YHas aTTecTauus NPpoBOAUTCS B COOTBETCTBUM C M00XKEHMEM O MPOMEXYTOYHON aTTECTaLUN
obyyatoLmxcs no NporpamMmam Boicliero obpa3oBaHus. MpoMeXxyToyHas aTTecTaumns no MToraMm 0CBOEHMS
ANCLMNAVHBI NPOBOAUTCS B (hopMe 3a4eTa C OLEHKON. YCNOBMAMU A5 NMONOXKUTENBHON NTOrOBOW OLLEHKM
SBNSIOTCA: BbIMNOJIHEHUE BCex nabopaTopHbIx paboT, MepeyncneHHbIX B MPUIoXKeHNN Mo HaMeHOBaHNEM
«KOMMNEKT 3a[lay», @ TakXXe YCreLlHOe BbiNoHeHre 06enx KOHTPOJIbHbIX paborT.

na oueHnBaHMA pe3ynbTaToB Oﬁy‘-lEHI/IFI Ha 3a4eTe C OLIEHKOMN NCNOJb3YOTCA Cnefyrowne rnokasaTenn:

1. 3HaHMe OCHOBHbIX METOA0B LndpoBoi 06paboTkn n3obparkeHnin 1 MaTeMaTUYECKOro annapaTa
Ana onucaHna nsobpaxeHni n npeobpasyowmx CUCTeMm;

2. yMeHue NpuUMeHATb NepeyncneHHble CBeaeHnsa npu Beibope MeToda pelleHns 3agad obpaboTku
n3o0bpaxeHnit, aHanm3a n CMHTe3a npeobpasyoLmx CUCTeM;

3. BNlageHne MeTOANKON NCMOIb30BaHMSA M3Y4YEHHOr0 MaTeEMaTMYeCKOro annapaTa A4 pelleHuns
3aZlay4y aHasm3a 1 CMHTe3a cuctem 06paboTkm n3obparkeHuni;

4. 3HaHue cnocoboB peannzaunm anroputmMos 06paboTku n306paxkKeHnn B BUAE KOMMbIOTEPHbIX
Nporpamm C y4eToM cneundukn npeaMeTHon 061acT, METOANKN aHaNN3a BbIYUCAUTEBLHON
CNOXHOCTY peann3yembiX anropuTMoB;

5. yMeHVe NpUMeHsATb NepeyvncieHHble CBeAeHNs npu Beibope KOHKPEeTHOro crnocoba
aNropUTMMYECKON peanmnsauum cneymnduyeckon 06paboTkm n3obpakeHnin C y4eToM pesysibTaToB
aHanM3a anropuTMOB MO BbIYUC/INTENLHOWN CIOXHOCTH;

6. BnafeHve HaBbikaMy paboThbl C HECKOIbKMMUW AOCTYMHBIMWU UHCTPYMEHTaMU, npefHa3HavyeHHbIMU
AN19 NPaKTUYeCKon peannsaumm nlyvyaembix MeTonosB 0bpaboTku n3obpaxxeHun.

20.2.3. TpeboBaHMA K BbINOSIHEHUIO 3a4aHUIA, LWKaJbl U KPUTEPUU OLLeHUBAHUSA
Mpwn oueHMBaHUKN NCMONb3YeTCa Cneayollas WwKana:

5 6annoB CTaBMTCA, ecn 06yyaloLWnnca 4EMOHCTPUPYET NOJIHOE COOTBETCTBME 3HAHUNA, YMEHWNA,
HaBbIKOB NpvBeAeHHbIM B Tabanuax nokasatenam, CBo6oAHO onepupyeT npuobpeTeHHbIMU
3HAHUSAMM, YMEHUAMU, NPUMEHAET UX NPU PeLLIeH NPakTUYeckKnx 3anay;

4 6anna CTaBUTCS, €C/n 00yYatoLLMIACA [EMOHCTPUPYET COOTBETCTBUE 3HAHUI, YMEHWIA, HAaBbIKOB
NpuBEAEHHbIM B TabanLax nokasaTensaM, HO AONyCKaeT He3HaYUTEeNbHbIE OLWNOKKU, HETOYHOCTH,
NCMbITbIBAET 3aTPYAHEHWS NMPU PELLEHUN MPAaKTUYECKUX 3aaay;

3 6anna cTaBuTCs, €cnun 0by4aloLWwnincs JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHWIA, YMEHWI,
HaBbIKOB NPUBEAEHHbLIM B Tabnnuax nokasaTensam, 4ONyCKaeT 3HaYMTe bHble OWNbKM npu
PEeLLUEeHNN NPaKTUYECKMX 3aday;



2 banna cTaBuTCA, ecam 0dby4aloWwmMnCcs LEMOHCTPUPYET ABHOE HECOOTBETCTBUE 3HAHWUI, YMEHUN,
HaBbIKOB NpVBeAeHHbIM B Tabnuuax nokasaTensm.

MNpun coaye 3a4eTa C OLEHKOM
OLlEHKa «OTANYHO» - 5 6bannos
oLeHKa «xopoLwo» - 4 6banna
OLlEHKa «y[l0B/IeTBOPUTENBHO» - 3 Banna
OLIEHKa «Heyao0BeTBOpPUTENbHO» - 2 Banna.

COOTHOLLEHME NMOKa3aTenen, KpUTEPUEB U LKaJbl OLLEeHNBaAHNSA pe3ynbTaToB 0byyeHus.

YpoBeHb chopMmpo-
BaHHOCTMU

KpVITepI/II/I OLLEHMBAHMNSA KOMMETEHLMI .
KoMneTeHuunn

LLIkana oueHok

CoopmMupoBaHHbIe 3HaHUS1 06 OCHOBHbLIX METOAax
ungpposori 06paboTKM N306paXKeHN N MaTeEMaTNYeCKOM
annaparte 4J15 ONUCaHUs N306paxkKeHni n
npeobpasyrowmx cnctem. ChopMmnpoBaHHOE yMeHNE
MPUMEHSATb MNEPEYNCIEHHbIE CBEAEHUS NPy Bbibope
MeToAa pelueHns 3agay obpaboTku n3obpaxeHui,
aHa/n3a v cMHTe3a npeobpasyrLymx CUCTEM.
CchopmumpoBaHHble HaBbiKU BAAAEHNS METOANKON
MCroJIb30BaHNS N3YyYEeHHOro MaTeMaTUYeCKOro annaparta
A/15 peLUeHns 3a4a4 aHaam3a n CMHTe3a CUCTEM
0bpaboTkun nzobpaxeHuii. ChopMmMpoBaHHbIE 3HaHNS
crnocobos peann3almm aaropuTMoB 0bpaboTkm [ToBbILLIEHHDbIV
n3obpaxeHuvi B BUAE KOMMbIOTEPHbIX MPOrpaMm YpPOBEHb
y4eToM crieyneukm npeameTHow obaactn, METOANKMN
aHa/in3a BblYNC/INTETIbHOV C/IOXXHOCTY PEasin3yemblx
anropntmoB. ChopMnpoBaHHOE yMEHNE MPUMEHSATb
rnepevyncieHHble CBeAeHNS rpy BbIbOPE KOHKPETHOMO
criocoba anropuTMNYECKOU peaan3aumnmy creunpunyeckomn
06paboTKn N306pa)keHnVi C y4eToM pe3y/ibTaToB aHain3a
a/sIropUTMOB 10 BbIYNCANTENILHOMN C/I0XKHOCTH.
CpopmumpoBaHHble HaBbiku paboTbl C HECKOJIbKUMU
AOCTYMHbIMU UHCTPYMEHTAMU, NpeaHa3Ha4YeHHbIMU 415
MPaKTUYeCKOV peaan3aumm n3yyaemMbix MeTo40B
06paboTkn n30b6paxeHun.

OT/M4HO




CpopmumpoBaHHble, HO coaepxxalumne oTAesbHbIe npobesbi
npeacTaBaeHnsi 06 0OCHOBHbIX METOAax LiNppoBo
00paboTkn n30bpakeHui  MaTeMaTU4YeCKoM anrnapare
4715 onucaHns n3obpaxeHui n npeobpasyoLmnx CUCTEM.
YcnewHoe, HO cogepxalyee oTAe/bHbIe npobesibl yMeHne
MPUMEHATb NePeYNCNIEHHbIE CBEAEHNS NPy Bbibope
mMeToza peleHns 3agayqy 0bpaboTku nsobpaxxeHu,
aHa/m3a u cMHTe3a npeobpasyrLmx CUCTEM.
CpopmumpoBaHHble, HO coaepxxalumne oTAesbHbIe npobesbi
HaBbIKW BJaAEHNS METOANKON NC0/b30BaHMNS
M3yYeHHOro MaTeMaTM4eCKOro annaparta A4/18 peLueHUs
3afay aHanam3a um CuHTesa cuctem obpaboTku
n3obpakeHnn. ChopMnUpPoBaHHbIE, HO COAEPXKALLME
oTAeNbHble npobesbl npeacTaBieHns o crocobax
peanv3aumm aaroputMoB 06paboTku n30bpaxxeHni B
BUAE KOMIMbIOTEPHbIX MPOrpaMm C y4eToM CreungpuKkm
npeameTHou 061acTu, 0 METOANKE aHan3a
BbIYNC/INTENIbHOW C/IOXXHOCTY PEAJTN3YEMbIX aJIrOPUTMOB.
YcnelHoe, HO cogepxalyee oTAe/bHbIe npobesibl yMeHne
MPUMEHATb NEePEeYNCIEHHbIE CBEAEHUNS NPy Bbibope
KOHKPETHOro crocoba aaroputMm4eCcKon peaamsaumm
cneuncpmnyeckor 06paboTkm n306paxeHui ¢ y4eTom
pe3y/bTaToB aHasim3a ajaropuTMOB 0 BbIYNCNTESIbHOM
c/ioxHocTn. CghopMUpoOBaHHbIE, HO coaepKallmne
oTAebHble pobesibl HaBblKu paboTbl C HECKOJIbKUMMU
AOCTYMHbIMU UHCTPYMEHTAMU, NpeaHa3Ha4YeHHbIMU 415
MPaKTUYeCKOV peaansaumm n3yyaembix MeToL0B
06paboTkn n306paxeHun.

Ba3oBbin
YPOBEHb

XopoLuo

HeronHoe npeactaBiaeHne 06 0CHOBHbIX MeToAaX
ungpposori 06paboTKM N306paXKeHN N MaTeEMaTNYeCKOM
annapate 4J15 ONUCaHUs N306pakKeHni n
npeobpa3syrLmx cucTem. YcneLHoe, Ho He CUCTEMHOE
YMEHMEe NPUMEHATb NepeYnCcIeHHbIe CBEAEHNS Npu
Bblbope mMeToaa pelueHus 3aga4 0b6paboTku
n3obpaxeHuvi, aHaan3a n cuHTe3a npeobpasyLmx
cucTem. HenonHoe BiafgeHne HaBbiKaMy B/1aAeHNS
METOANKON NC0/b30BaHNS U3YHYEHHOIO
MaTeMaTU4ecKoro arnmnaparta A/1s peLueHns 3aaay
aHa/n3a n CMHTe3a cucTem 06paboTku n300paxeHun.
HernonHoe npeactasneHne o cnocobax peannzaumm
azropuTMoB 06paboTKM n30b6paxKeHni B BUAE
KOMIMbIOTEPHbIX MPOrpaMm C y4eToM Creumnpukm
npeameTHou 061acTu, 0 METOANKE aHa/in3a
BbIYNC/INTESIbHOW C/IOXXHOCTY PEATN3YEMbIX aJIrOPUTMOB.
YcnelHoe, HoO He CUCTEMHOE YMEHUE MPUMEHSTb
rnepey4yncieHHble CBeAeHNS Npy BbI6Ope KOHKPETHOIrO
crocoba asropuTMUYECKON peann3aumm crneunpunyeckon
06paboTKn n30bpa)keHui ¢ y4eToM pe3ybTaToB aHasm3a
aJIropUTMOB 110 BbIYUCNTENIbHOU CII0XHOCTU. HeroHoe
B/lafieHne HaBblKaMy paboTbl C HECKOJIbKUMM
AOCTYMHbIMU UHCTPYMEHTaMU, npeaHa3Ha4eHHbIMU 415
MpakTU4YeCcKou peannsaumnm n3y4aemMbix METOL0B
06paboTkn n30bpaxeHu.

[Moporosbivi
ypOBEHb

YnosaeTBopu-TesibHO

®parMeHTapHbIe 3HaHUS UJIN OTCYTCTBUE 3HAHUIA.
®parMeHTapHbIe YMEHUS NN OTCYTCTBUE YMEHWIA.
®parMeHTapHbI€ HaBbIKU UM OTCYTCTBUE HABbLIKOB.

Heynosnetsopu-TessHO







