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PABO4YASl NPOFPAMMA YYEBHOW AUCLUMNJINHBI

51.B.03 MaTeMaTuUyeCKMe N KOMMNbIOTEPHbIE METOAbI 06paboTkn n306parkeHuni

1. Kog 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:
09.04.02 NHdopMaLMOHHbIE CUCTEMbI U TEXHOJIOT UK

2. Mpocdunb noaroToBKK/cneynannsaLma:

AHanu3 n cnHTE3 NHPOPMALIMOHHbBIX CUCTEM

3. Ksanudukauus (cteneHb) BbINYyCKHUKA:

MarucTpaTypa

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;:

2023-2024

9.llenu u 3apa4m y4eOHON AUCLUNIUHDI:

opMmpoBaHne NpodeccnoHanbHbIX KOMNeTeHUM Byaywmnx MarncTpoB NHGMOPMALNOHHBIX CACTEM
TEXHONOTNI 4yepe3 M3yyeHMe MaTeMaTMHYeCKOro annapaTa ONUCaHUA HenpepbiBHbIX U LNDPOBbLIX
npeobpa3oBaHuin n30b6pa)KeHUn, BOMPOCOB MX aJrOPUTMMYECKON peanusauumn, Hanbonee obuinx
NPUHLMNOB NOCTPOEHUA METOAMKMK LugpoBon 0bpaboTKM, a Takxe KnaccuduumnmpoBaHHoro ob3opa
NPaKTUYECKNX NPUEMOB: METOAOB NpefBapuTenbHON 06paboTky, ynyyweHna KavyecTBa, pecTaBpauum un
cermMeHTauumn nsobpaxkeHnin. JlabopaTopHas 4acTb NPeLOCTaABAAET BO3MOXHOCTb UCMbITAHUSA HECKONbKNX
MeToL0B 06paboTKy 1 nx 6onee rnyboKoro N3yyeHns Npu pelleHnn COOTBETCTBYIOLWNX MPAaKTUYECKUX
3apay. B npouecce ocBoeHns y4ebHbIX MaTepuanoB CTYAEHT MOAYYUT 3HaHMWE OCHOBHbIX METOAO0B
ungpoBon 06paboTkn n30bpaKeHUn n MaTeMaTMYECKOro anmnapata 48 onucaHusa nsobpaxeHun un
npeobpa3syloLmx cucteM, NnpeactasneHne o cnocobax peanmsauny anroputmos 06paboTkm, nx aHanuse



MO CIOXXHOCTW, YMEHME NMPUMEHATb NepevyncieHHble CBeleHns nNpu Bbibope MeToa pellueHns 3aa4un u
KOHKpeTHOro cnocoba ero aJropuTMMYeCcKon peannsauny, a TakXe HaBblkM paboTbl C 0OHUM K3
AOCTYMHbIX UHCTPYMEHTAPMEB, NPeAHA3HAYEHHbIX [/ NPAaKTUYECKON peasn3aLnm n3y4aembix METO/0B.

10. MecTo y4yebHOM AucuunamnHbl B CTPYKType OOM:

obsz3aTenbHas OUCUMNAMHA BapuaTUBHOM YaCTN MarncTepckon nporpamMmsel (61.B); BXOAHbIE 3HAHMA B
obbeme 6a30BbIX KypcoB Mo nporpammam obyyeHns ctyneHn bakanaspmaTa B 061aCT MaTeEMaTUYECKOro
aHanm3a, Teopun BEPOATHOCTEN N MaTEMAaTUYECKON CTATUCTUKN, MaTEMATUYECKOW NOMUKN 1 Teopun
a/IrOPUTMOB; YMEHMNE MPOrpaMMMpoBaTh Ha A3blKe BbICOKOrO YPOBHS, BNafeHNe 0aHOM 13

NHTErpunpoBaHHbIX Cpeq pa3paboTKy NPUSIOXKEHUN.

Ne HaumeHoBaHMe AUCLUMNINH y4ebHOro nnaHa, ¢ KOTOpbIM
n/m  opraHM30BaHa B3aMMOCBSI3b AUCLIMIMIMHBI paboyel

Ne Ne pa3gesioB AUCLUTMIINHDI
paboyen NporpamMmmel, CBA3aHHbIX

nporpaMmsi C YKa3aHHbIMK ANCLUNANHAMM
1 MaTemaTnyeckne MeToLbl B COBPEMEHHbIX 1-3, 6-9

NHMOPMALMOHHBLIX TEXHOJIOM NAX
2 C/NCTEMHBbIN aHann3 1 MOAENNPOBaAHNE CJIOXKHbIX CUCTEM 2-4
3 MynbTuMegnaTeXHONOr N 8,9

11. MnaHupyemblie pe3ynbTaThl 0OyYeHUs No AUCUUNIMHE/MOAYNIO (3HAHUA, YMEHUSA, HAaBbIKK),
COOTHECEHHbIE C NJIaHMPyeMbIMU pe3ysibTaTaMU 0CBOeHUA obpa3oBaTesibHOW NPOrpaMMbl
(koMneTeHUMAMMU BbINYCKHUKOB) U UHOUKATOPAMM UX AOCTUXKEHUS:

KopA » Ha3BaHue
KOMMNeTeHLnn

MK-16 CnocobeH
onpenensiTb Ka4ecTBo
NPOBOAMNMBbIX
nccnenoBaHun,
obpabaTbiBaThb,
NHTEpPNpeTnpoBaTh M
0hOpMNATbL pe3ynbTaThbl
NpoBeAEeHHbIX
nccnenoBaHUn u
NpeacTaBnaTb pe-3ynbTaThbl
npogeccMoHanbHOMY
coobuiecTBy

Kopn » Ha3BaHue
nHOnKaTopa
KoMneTeHLunn

MK-16.1 YmeeT
obpabaTbiBaTb AaHHble
NPOBOAUMBIX
nccnenoBaHUn C
NCNOJIb30BaHNEM
COBpPEeMeHHbIX METOL0B
aHaJiM3a nHpopMaLmm 1
NH(OPMALMOHHbIX
TEXHOJIOT NI

3HaHus, YMEHUA, HaBblKW

3HaTb: NPUHLUUMbLI MOAENNPOBAHMS
nNpnbopoB perncTpauun LndpoBbIx
1n306pa)keHni; 0OCHOBHbIE METOAbI
umncposon 06paboTkn n3obparkeHni n
MaTeMaTUYeCKUiA annapaT Ans onucaHus
n306pakeHnin n NpeobpasyLnx CMCTeMm;
cnocobbl peannsalmm anropuTMoB
06paboTkm n3obparkeHnn B BMAE
KOMMbIOTEPHbIX NPOrpPamMM C y4eToM
cneundrkn npeaMeTHoOn obnacTu,
METOAMKY aHann3a BblYUCINTENIbHON
CNI0OXHOCTW peann3yemMblX aaropuTMOB
YMeTb: NPUMEHSATb MOAENN
npeobpa3oBaHNn ANCKpeTU3aLmm,
KBAHTOBaHUS, a TakXXe KOJIOPUMETPUn B
cuctemax 06paboTku nsobpaxxeHui;
NMPUMEHSATb NepeYnCcIeHHble CBeAeHNS Npu
BbibOpe MeToaa pelueHuns 3aaad 06paboTku
n306paXkeHnin, aHannsa n CUHTe3a
npeobpasyLmnx CUCTEM;



Kog v Ha3BaHue Kog v Ha3BaHue 3HaHWS, YMEHUS, HaBbIKK

KOMMETEHLMN NHAMKaTopa
KOMMEeTEHL MM
MK-13 CnocobeH MK-13.1 YmeeTt yMeTb: MPYMEHATb MoJly4YeHHbIE 3HAHUA
BbIMONHATH NPUMEHATb METOObI U npu BbIbOpe KOHKpeTHOro cnocoba
NPOEKTMPOBaHME CTPYKTYp  CpeacTsa anropuTMNYECKON peannsaumm
JaHHbIX 1 6a3 JaHHbIX NPOEKTNPOBAHUS cneumnduryeckon 06paboTkn n3obparkeHui c
NpPOrpamMmMHoro y4eToM pe3ybTaToB aHa/n3a airopuTMOB
obecneyeHuns, CTPYKTYp Mo BbIYUCAUTENBHON COXKHOCTK
OaHHbIX, 6a3 JaHHbIX BNapgeTb (MMeTb HaBbIK(M)): MeTOOMKON

MCMoJsIb30BaHNA MaTEMATNYECKOr O
annapaTa onucaHuns onepauui
OVNCKPEeTU3aLUnn, KBaHTOBaHUS 1
LBETOBOCMNPOU3BEAEHNSA B pa3paboTke
npouenyp 06paboTkn n3obpakeHuni;
METOAMKON NCMOJIb30BAHNS N3Y4YEHHOr0
MaTeMaTUYeCKOro annapaTa 4N18 peweHus
3a/lay aHa/iM3a 1 CMHTe3a CUCTEM
06paboTkn n306pakeHnin; HaBblkaMm
paboTbl C HECKONbKUMUK AOCTYMHbLIMU
WNHCTPYMEHTaMU, NpefHa3HaYeHHbIMU ONA
NPaKTUYECKOW peasim3aunn nyyaemblx
mMeTon0B 06paboTky n3obparkeHnn

12. O6beM AUCLUUNJINHBI B 3a4€THbIX eAuHMuLax/yac:
4/144

dopMa NPOMEe)XYTOYHOU aTTecTaLum:

SK3aMeH

13. TpymoeMKOCTb No BUAaM y4ebHon paboThl

Bug y4ebHoin paboTbl CemecTp 1 Bcero
AyOunTOpPHbIE 3aHATMA 54 54
JIeKLVOHHbIe 3aHATUS 18 18
MpakTnyeckune 3aHATMA 0
JNlabopaTopHble 3aHATUSA 36 36
CamocTodATenbHas paboTa 54 54
KypcoBas paboTa 0
MpoMeXxyTo4yHas aTTecTauns 36 36
Yacbl Ha KOHTPOJIb 36 36
Bcero 144 144

13.1. Copep>xaHue AUCLMUNINHbI



n/m HauwmeHoBaHVe paspena
ONCUNNNHBI

1 Knaccugmkaums MeToLoB,
ANrOPUTMOB U CUCTEM
06paboTKn n306parkeHni.

2 MaTemaTnyeckas Mmoaenb
HenpepbIBHOr0 n306paxeHusl.

3 MaTemaTnyeckoe onuncaHue
cuctem npeobpasoBaHms
HenpepbIBHbLIX N306parkeHuni.

4 Mogenu 3puTenbHON CUCTEMBI
yesioBeka.

5 OCHOBbI KOJIOPUMETPUN.

Colep>xaHve pasfaena AuCLUnanHbl

Moaxonbl K Knaccugpukaymm MeTonos,
aNroOpuTMOB N CUCTEM LINPOBOIA
0bpaboTkn n3obpakeHnin. dTansl
06paboTKM n306parkeHnin CUCTEMON
TEeXHWYEeCKOro 3peHns: BBOA MHGopMaLuun,
npeaBaputensHas 0bpaboTka,
CermMeHTauus, onucaHune, pacnosHaBaHue.

MaTemaTuyeckuii annapaTt 4Jig onucaHus
HernpepbIBHbIX N306paXkeHWN.
MpoCTpaHCTBEHHbIE YaCTOThbl. [IByMepHoe
npeobpa3oBaHue Oypbe. [1IByMmepHas
yHKUMA Oupaka n ee
AngpepeHupoBaHue.

MaTemaTunyeckoe onncaHne CUCTeM Ans
npeobpa30BaHNs HEMPEPbIBHbIX
n306pakeHnin. JInHenHble 1
NPOCTPaHCTBEHHO-MHBAPUAHTHbIE
cucTeMbl. FOMOMOPMHBbIE PUSBLTPLI.

CybbeKkTUBHbIE XapaKTEPUCTUKN
OLLyLLeHNa cBeTa, MoAennpyemble
0COBEHHOCTW 3PUTENBHON CUCTEMbI (BUAbI
peLenTopoB U NX YYBCTBUTEJIbHOCTb,
ONTWKa rna3a, MexaHu3M JslaTepalibHoro
TOPMOXKEHUS, BpEMEHHAs peakLus).
Jlorapumumyeckas n paclumpeHHas
Moenv 0LHOLBETHOro 3peHns. Mogenu
LLBETOBOI0 3peHus.

AKCMOMBbI ypaBHUBaAHWSA LIBETOB, LIBETOBOE
NPOCTPaHCTBO, KOOPAMHATLI LiBETA U
LBETHOCTW, TPEYronbHUK Makceenna,
npeobpa3oBaHna KOOpAMHAT LBeTa.
CTaHpapTu3aumns cucTeM KOOpPAUHAT
LBETa: NOCTPOEHME KONIOPUMETPUYECKON
cuctembl. lnarpaMma LLBETHOCTY W JIOKYC.
Bbibop OCHOBHbIX LiBETOB
KOJIOPMMETPUYECKON CUCTEMbI U B
KOHCTPYKLMW LIBETOBOCMPOMN3BOAALLENO
YyCTPONCTBA.

Peannzauns
paszena
AVNCLMMANHBI C
MOMOLLbIO
OHMalMH-Kypca,
3YMK

ANCTaHLUNOHHOE
YyTeHue nekunn,
KOHCMEeKT-

anemeT "KHura"

JNCTAHLNOHHOE
YyTeHMe Nekunn,
KOHCMEeKT-

anemeT "KHura"

ANCTaHLUNOHHOE
YyTEeHne Nekunn,
KOHCMEKT-

anemMeT "KHura"

JNCTaHLMNOHHOE
YyTeHune nekLuunn,
KOHCMeKT-

anemeT "KHura"

ANCTaHLUNOHHOE
YyTeHue nekunn,
KOHCMEeKT-

anemeT "KHura"



n/m HauwmeHoBaHVe paspena
ONCUNNNHBI

6 AnckpeTtunsaums n
BOCCTaHOBJIEHNE
N306parkeHni.

7 KBaHTOBaHMe n306pa>keHuni.

8 JInHenHas umdposas
obpaboTka n3obparkeHuin.

9 PekypcuBHasa puibTpauums.

Colep>xaHve pasfaena AuCLUnanHbl

MaTemMaTnyeckoe onncaHne naeanbHom
AVNCKpeTM3aumnm n BoCCTaHOBNeHM: 6e3
noTepb, MaTeEMaTUYECKNE MOAENN
peanbHbIX CUCTEMbI ANCKPETU3aLNN
(MogenupoBaHne NCKaXKeHUA n3-3a
KOHEYHbIX Pa3MepoB ANCKPETU3MPYIOLLEN
PELLETKU, N3-3a KOHEYHOWN LUNPUHBI
AVCKPETU3NPYIOLLEr0 UMMYbCa, N3-3a
HeA0CTaTOYHOM YacTOThl AUCKPETM3aLun).

igeanbHbIN 1 paBHOMEPHbIN
KBaHTOBaTE/lb, KBAaHTOBaTE/Ib CO C)KATUEM,
KBaHTOBaHMUE LBETHbIX 1306pakeHunn,
pekoMeHAaaumm no undgposon obpaboTke
KBaHTOBAHHbIX N306pa>KeHnia.

O606LLEeHHbIN NMHENHbIN onepaTop,
pa3nenMMocTb npeobpa3oBaHms.
OnepaTop cynepno3suuun. Onepatop
CBepPTKW. YHUTapHble npeobpa3oBaHus:
0606LLEeHHbIA orepaTop, Pa3fennumocTb
a4pa, puckpeTHoe npeobpasoBaHue Pypbe
OM® (cBOMCTBA, YMEHbLUaoLWme
CNOXHOCTb aJIrOPUTMOB, PacHeT CBEPTKU C
ncnosb3oBaHuem AMNd),

MaTemaTu4eckuin annapaT 414 onucaHma
PEKYPCUBHbIX PUNLTPOB (z-
npeobpa3oBaHmne N cucTeMHasa PyHKLMNS),
yCnoBusa X r3nM4Yeckomn peaansyeMmocTu n
YyCTOMYMBOCTW, MOCTAHOBKA 3a4a4m
CuMHTe3a. CpaBHEHWE airopMTMOB MO
CNOXXHOCTW C paHee pacCMOTPEHHbIMU.
OcobeHHOCTN peanmn3aunm pekypCcmBHbIX
bunbTpoB Ansd 06paboTkM n3obparkeHuin
puneTp 1-ro pona, Mmetonb
CUMMETpM3aLnn PyHKLMUN paccesHns
TOYKMN.

Peannzauns
paszena
AVNCLMMANHBI C
MOMOLLbIO
OHMalMH-Kypca,
3YMK

JNCTaHLUMNOHHOE
YyTeHune nekLumnn,
KOHCMeKT-

anemeT "KHura"

ANCTaHLUNOHHOE
YyTeHue nekuunn,
KOHCMEeKT-

anemeT "KHura"

JNCTAHLNOHHOE
YyTeHue Nekunn,
KOHCMEeKT-
anemeT "KHura",
KOHTPOb -
3/1eMeHT
"3apaHne"

ANCTaHLNOHHOE
YyTeHune nekLuunn,
KOHCMEeKT-
anemeT "KHura",
KOHTPOJb -
3JIeMeHT
"3agaHune"



n/m HauwmeHoBaHVe paspena
ONCUNNNHBI

10 MeToLbl CHMXXEHUSA YPOBHSA
LLIYMOB 1 MOMeX Ha
n306pakeHnn.

11  YnydweHwue KavecTBa
n306pakeHni.

12 PecTaBpauusa nsobpaxxeHui.

13 KOHTYpHbI/ aHanus.

ConepxxaHue pasfena AUCUUNINHBGI Peanunzauns
pasgena
ANCUUNINHBI C
MOMOLLLbIO
OHMalMH-Kypca,
3YMK

0630p METOA0B CHMXEHNA YPOBHA LUYMOB OUNCTaHUMOHHOE

1 noMex Ha n3obpaxkeHuu: YyTeHune nekLumnn,
HU3KO0YaCTOTHAA NMHENHas PUbTPaLInS, KOHCMeKT-
HennHenHoe noaaBaeHne UMMYAbCHbIX anemeT "KHura",
nomex (B YaCTHOCTW, MeJnaHHas KOHTPO/b -
bunbTpauns), aaropuTMbl yCTPaHEHNS 3JIEMEHT

nomMex Ha 2-rpafaunoHHbIX "3apaHne"

n3obpaxeHusx, nogasnaeHne
MYJIbTUMIMKATUBHbIX MOMEX, BUHEPOBCKas
UNbTPaLNA LWYMOB C 3aA4aHHbIMM
CMeKTPaJibHbIMK XapaKTEPUCTUKAMMN.

0630p METOAO0B y/yyLIEeHNS -
(cybbeKkTMBHOr0) KavecTBa n30bpaxeHui:
N3MeHeHne KOHTpacTa, NogYepKuBaHne
rpaHuu, npeobpa3oBaHue CNekTpa,
BblpaBHUBAHWE TMCTOrpaMm

(aHannTM4eckoe NpubnamxeHme n

LUMPOBbIE METObI, JIOKaNbHOe
rMCTOrpaMMHOE BblpaBHMBAHME).

MocTaHOBKa 3afay4n pecTaBpaLmm -
n306paxxkeHnin: MogennpoBaHmne

NCKaxxeHnn (mogenn n3obpaxkaLmx

cucTeMm, ungpoBbix NpeobpasoBaTenen n
LLIYMOB Ha n306pa>keHnn) n cnocobbl
obpalleHns nckarkarLmnx

npeobpa3oBaHuin. MeToa BUHEPOBCKOIO
OLIeHWUBaHUS B NPUMEHEHUN K pecTaBpaLmm
n306pakeHni.

dTanbl KOHTYPHOrO aHanM3a B 3ajaye -
cerMeHTauumn nsobpaxeHuin: ob3op
METOA0B KOHTPACTMPOBaHNA Nepenasos
(andhdepeHumpoBaHme n3obpaxxeHmsa n
Ap.), MeToAbl MOCTPOEHNSA KOHTYpa
(coeonHeHmne ToYeK Nepenaga, airopuTMbl
NPOCNEeXNBaHNSA KOHTYPOB, rnobanbHbIN
aHann3 MeTogamu Teopumn rpados,
MeTOoAbl annpPOKCMMaLMN KOHTYPHbIX
KPUBbIX, B YaCTHOCTK, npeobpa3oBaHme
Xoyra (Xada)).



n/m HauwmeHoBaHVe paspena ConepxxaHuve pa3zesia AUCUUMINHBI Peanunsauns

OUNCLUUMINHDI pasgena
ANCLUUMIINHBI C
NMOMOLLbIO
OHMalMH-Kypca,
9YMK

14 Tloporosas cerMeHTaLus. 0630p METOI0B MOPOroBOM CErMeHTaL M -

n3obpa>keHunin: onpenesieHne nopora no
rMCTOrpaMMe, airoPUTMbI C BbIOOPOM
AVHaMn4eCcKoro rnopora, Beibop nopora
METOZ0M TEOPUN NPUHATUS PELUEHUNR,
cerMeHTaumna ¢ gudpgepeHLUnpoBaHmneM,
MHOroMepHas noporoBas cerMeHTaums.

15  065acTHO-OPUEHTUPOBAHHAS 0630p MeToOOB 061aCTHO- -
cerMeHTaums. OPUEHTUPOBAHHOWN CerMmeHTaLuu:

aJropuTMbl pacwnpeHns obnacTuy,
anropuTMbl pa3bueHns n obbegnHeHus
obnacten.

16 [apannesibHO-peKypCUBHbIE MpUHUMNBI NOCTPOEHUS NapasifiesibHo- ANCTaHUNOHHOE
MeTonbl 06paboTKy PEKYPCUBHbLIX (PUSIbTPOB C KOHEYHOW YTeHme nekuunn,
n306pakeHni. UMMYJSIbCHOW XapakTepuctmkon. O63op KOHCMEeKT-

3aday 13 0bacT NpuMeHeHus afieMeT "KHura",
napasiesibHO-peKypPCUBHbLIX METOLO0B. KOHTPOJb -
3JIeMeHT
"3apaHne"
13.2. Tembl (pa3pensl) AUCLUNANHBI U BUObI 3QHATUHA
Ne HanmeHoBaHMe TeMbl JlekumnoHHble  lMpakTunyeckme JlabopaTopHble CamocTosiTeNnbHas Bcero
n/n  (paspena) 3aHATUSA 3aHATUSA 3aHATUS paboTa
1 Knaccuiukauma MeTomos, 1 3 4
aJIrOPUTMOB N CUCTEM
o0bpaboTkn n3obparkeHni.

2 MaTemaTnyeckas mogesb 1 3 4
HernpepbIBHOro
n3obpaxeHus.

3 MaTeMaTnyeckoe onucaHune 1 2 3 6
cuctem npeobpasoBaHus
HernpepbIBHbIX
n306pa>keHunii.

4 Monenu 3puTensHON 1 3 4
CUCTeMbl YeNOBEKa.

5 OCHoOBbI KOJIOpUMETPUN. 1 2 3 6



Ne HanmeHoBaHWe TeMblI JlekumnoHHble  TNpakTunyeckme JlabopaTopHele CamocTosTenbHas Bcero

n/n (paspena) 3aHATMA 3aHATUA 3aHATUSA paboTa
6 OnckpeTusaumsa un 1 3 4
BOCCTAHOBEHME
n306pa>keHunn.
7 KBaHTOBaHue nsobpaxeHnn. 1 3 4
8 JlnHenHas undposas 1 4 3 8

0bpaboTka n3obpakeHui.

9 PekypcuHas uabTpauns. 1 4 3 8
10  MeToAbl CHUXEHWSA YPOBHA 1 4 3 8
LUIYMOB 1 MOMEX Ha
n3obpakeHmu.
11  YnyyweHwe KavecTBa 2 4 4 10
n306pa>keHunn.
12 PecTaBpauus nzobpaxxeHun. 1 5 4 10
13 KOHTYpHbI aHanm3. 2 4 4 10
14 TMoporosas cermeHTaLms. 1 3 4 8
15 O6nacTHO-OpueHTMpoBaHHaa 1 4 5
cermeHTauusa.
16  [MapannenbHo-pekypcuBHble 1 4 4 9
MeToAbl 06paboTKm
n30bpa>keHnn.
18 0 36 54 108

14. MeToaunyeckme yKasaHua gnsa oby4aloLwmxcs no 0CBOEHMIO AUCLUNJINHBI

Mpu Mcnonb3oBaHMM AUCTAHUMUOHHbIX OOpa3oBaTesibHbIX TEXHONOIMM 1 3IEKTPOHHOI0 06yYeHus
BbIMOJIHATL BCE YKa3aHUs NpenofaBaTesieil, BOBPEMS NOAKIIOYATLCS K online 3aHATUAM, OTBETCTBEHHO
NOAXOAMTb K 3aaHUSIM N1 CAMOCTOATENbHON PaboThl.

BHeayauTOpHas caMmocToaTesibHaA paboTa cTyAeHTOB BKJIlOYAET NpopaboTKy MaTepuanos NeKLuii,
N3y4yeHne peKoOMeHI0BaHHON IMTepaTypbl, MOArOTOBKY K KOHTPOJIbHLIM paboTaM, MoAroTOBKY K
nabopaTopHbIM paboTam 1 KX 3aliMTaM, NOArOTOBKY K YCTHOMY OMPOCY U 3K3aMeHy. B YyebHOM nnaHe Ha
NOArOTOBKY K 3K3aMeHY 13 06LLei TPya0eMKOCTU CaMOCTOSTENIbHON paboTbl BbigeneHo 36 Yacos.

CamocTosTenbHas paboTta B ayAUTOPMUM BbINOIHAETCS NOA HENOCPEeACTBEHHbLIM PYKOBOACTBOM
npenofasaTens. Ons noBbllLeHNA 3h(EKTUBHOCTU PYKOBOACTBa Npy NpoBeaeHnn nabopaTopHbIX
3aHATUIA, NpU3BaHHbLIX 06ecneynTb BLIBOPOYHOE NCMONb30BaHME NIEKLMOHHOMO MaTepuana ana bonee
rnyboKoro n3yyeHus oTAeNbHbIX MeToa0B 06paboTKM M306paXkeHNIn NPU PELLEHNN COOTBETCTBYIOLLNX
NPaKTUYeCcKnx 3agayd, HeobxoAMMO CCbiaTbCs Ha MaTepuabl NEKLUMUIA, MOKa3biBas MECTO peLlaeMbIX
3a4ay B 06LLeM NaaHe N3noxeHus. NMpUMepHbI NepeyeHsb 3a4a4y C PEKOMEHAALMAMN OTHOCUTENBHO
coaep>xaHus nabopaToOPHOro 3aHATUA NPUBOANTCS HUXKE.

e BblbOp UHCTPYMEHTapusa 4N18 NPaKTUYeCKOo peasnsaunm pacCMaTpuBaeMbIx aasiee METOL0B
LundpoBoin 06paboTkn n306pakeHnit. MPUMEHNTL B peann3aLmn NpuIoXKeHn pekoMeHgauum no



undgposon 0bpaboTke KBaHTOBaHHbIX N306paxkeHnn. 3y4nTb 0CO6EHHOCTY BHYTPEHHEr 0
npeacTaBfieHns n3obpaxKeHnn NCnosiblyemMblM fanee NHCTpyMeHTapreM. Peann3aums mogenen
aAAUTUBHOMO rayCCOBCKOrO LWyMa U UMMYJIbCHOM MOMEXMN.

3apaya Ne 1. Pa3paboTka Npuao)XeHns, peannsyowero MeTo JIMHENHON HU3KOYACTOTHOM
unbTpaLny aganTUBHOIO LWyMa Ha n3obparkeHnn. M3y4nTs LMpoBon onepaTop CBEPTKM 1
MCMoJsib30BaTb €ro B Ka4yecTse Modenun puabTpa. BeipaboTaTe pekoMeHaauum no Beibopy Nosochkl
NponyCcKaHus unbTpa B 3aBUCUMOCTN OT UHTEHCMBHOCTY LWyMa U NPOLEMOHCTPUPOBATb UX
CnpaBensiMBOCTb.

3anayva Ne 2. Peanm3aums meTtoa peKypCUBHOM HU3KOYACTOTHOW (hunbTpaumnmn nsobpaxeHns c
LieNbl0 CHUXXEHWS YPOBHS afAUTUBHOMO WyMa. N3y4ynTb ocobeHHOCTU mnbTpa 1-ro pona v
MCNoNb30BaTh €ro B peann3aunm Metoaa. BoibpaTb KONNYECTBEHHBIN KPUTEPUIA OLLEHKMN KavecTBa
0bpaboTky (HanprmMep, MakCMManbHOe NN CpefHEeKBaApaTUYeCKoe OTKIIOHEHNE 3/IEMEHTOB
obpaboTaHHOro n3obparkeHmsa oT MCXOAHOro, CBOBOAHOMO OT LWyMa) 1 No pe3ybTaTam
3KCnepuMeHTa BblpaboTaTb pekoMeHAaLMmn No BbIOOpY MeXay peKypPCUBHbLIM U HEPEKYPCHBHBIM
bunbTpPaMm B 3aBUCUMOCTY OT XapakKTePUCTUK LLUyMa 1 n30bpaxkeHns.

3afayva Ne 3. Peanm3oBaTb Mogenb MeanaHHOro uibTpa n3obpakeHusa oas ycTpaHeHus
MUMMYJIbCHBIX NOMeX. [pUMEeHNTb B peann3aumnmn aaroputm Xoopa nowcka MmeaunaHsl.
MpoAeMoHCTPMPOBaTL BO3MOXHOCTU METOAa MPW PasinyHbIX (hopMax anepTypbl GUibTpa u
WHTEHCMBHOCTW NOMEX.

3afnayva Ne 4. leMOHCTpaLma MeTofa yayyLlleHns KavyecTBa n3obpa)keHns nog4yepKmBaHnem
rpanHuu. icnonb3oBaTh MOLENb HEPEKYPCUBHOIO JIMHENHOIO (PUbTPa BEPXHUX YaCcToT.
Peann3oBaTb BO3MOXHOCTb Bbibopa 13 Habopa PpuabTPOB C pa3nyaloWwnMINCa YacToTaMm cpesa.
3apaya Ne 5. PeannzoBaTb Mogenn auddepeHuLnaTopoB n3obpaXkeHns C Lebio KOHTPacTMPOBaHNA
rnepenafos 1 NOArOTOBKWM KOHTYPHOro npenapaTta. [l pacyeTa nong MoAysia rpagueHTa
ncnonb3osaTtb onepatopbl Cobens. B peanusaunm onepatopa Jlannaca ncnonb3oBaTb
pa3paboTaHHy0 MOaesb IMHENHOrO (hnabTpa.

3apada Ne 6. PeannsoBaTb NpuioxeHne Ana pacyeta npeobpaszoBaHna Xoyra n3obpaxeHus (Metos
"CTArMBaHUA NpsMbIX B TOYKN"). NoCTpouTb n30bpakeHne NaoCKoCTM NapamMeTpoB 1
NPOAEMOHCTPMPOBATbL OOHapYXXeHWe NPAMbIX YH4aCTKOB KOHTYpa Ha MCXOLHOM 130bpaxkeHnu.
3anayva Ne 7. PaspaboTka npunoxxeHus ona rnobanbHOro KOHTYPHOr0 aHann3a n3obpakeHus
MeTofamMu Teopun rpados. V3y4ynTb npasBmaa NOCTPOEHUSA UCXOLHOr0 rpada no aHaansnpyemomy
n306paxKkeHno: COOTBETCTBUE BEPLUMH 3/IeMEHTaM KOHTYpa, NOCTPoOeHne oyr 1 UxX CTOMMOCTb. [ns
pelleHns popMasn30BaHHON 3ala4yy NOUCKa MyTW HaVMeHbLUEen CTOMMOCTM UCMNOJIb30BaTb
anroputm A*. MpoLeMoHCTpUpoBaTh paboTy anropuTMa nNpu UCMob30BaHUM Pa3anyHbIX 3BPUCTUK
C Lesblo cokpalleHns obbeMa noucka, a Takxxe B pas/iMyHbIX YCJI0BMAX (0COOEHHOCTM
n306paxkeHns, MIHTEHCMBHOCTb aAAUTUBHOMO LUYMa U UMMYJIbCHbIX MOMEX).

15. MepeyeHb OCHOBHOM U A,ONOJIHUTEJILHON NUTEpaTypbl, PECYypPCOB MHTEPHET, HeobXoAUMbIX
011 OCBOEHUSA AUCLUMJINHDI

No
n/n

NcToYHUK

baTypa, B.A. O6paboTka n3obpaxeHuin B cucteme MATLAB: nabopaTopHble paboThbl : [16+] / B.A.
baTtypa, A.10. TponyeHko, A.A. TponyeHko ; YHueepcuteT UTMO. - CaHkT-MeTepbypr :
YHusepcuteT UTMO, 2019. - 41 ¢. : na., Tabn., cxeMm. - Pexxum goctyna: no nognucke. - URL:
https://biblioclub.ru/index.php?page=book&id=563997



Ne NCTOYHUK
n/n

2 Mamyes, I'.B. LluppoBoe TenesmaeHmne: TeopeTnyeckme 0CHOBbI U MpakTUYecKoe NpuMeHeHune ;
[16+]/T.B. Mamyes, C.B. TbipblKUH ; HOBOCUBUPCKIMIA TOCYAapCTBEHHbIN TEXHUYECKNIA
yHUBepcUTeT. - HoBocnbunpck : HoBOCMBUMPCKIMIA roCy1apCTBEHHbIN TEXHUYECKUA YHUBEPCUTET,
2019. - 564 c. : nn., Tabn. - (Y4ebHukun HI'TY). - Pexxum goctyna: no nognucke. - URL:
https://biblioclub.ru/index.php?page=book&id=574851

6) nononHWTENbHaa NUTepaTypa:

No NcToYHUK
n/n
1 ObpaboTka nsobpakeHnin ¢ nomoulbto OpenCV / b. I'. Tnopusg, [. C. Ockap, J1. 3. Xoce, C. T.

Ncmasnb. — Mocksa : MK lMpecc, 2016. — 210 ¢c. — ISBN 978-5-97060-387-1. — TekcCT :
3JIEKTPOHHBIN // JlaHb : 3N1eKTPOHHO-6MbanoTeyHas cnctema. — URL:
https://e.lanbook.com/book/90116

B) MH(HOPMALIMOHHbIE 3/1eKTPOHHO-06pa30BaTesIbHbIE PECYPChI:

Ne n/n NcTo4HMK
1 http://www.lib.vsu.ru 3HB BI'Y

2 https://edu.vsu.ru Obpa3oBaTeNbHbIN NOPTan "INEKTPOHHbIA YHUBEpPCMTET BIY"

16. MepeuyeHb yuebHO-MeTOoaUYECKOro obecneuyeHus gnsa caMocToATesIbHOU PaboThl

Ne n/m NCTOYHUK

1 PekoMeHL0BaHHas NporpaMMon nutepaTypa.

2 KoHCneKTbl NeKLun.

3 DNeKTPOHHOe MeToamYeckoe nocobue (B hopMe aBTOMATU3INPOBAHHON 0by4aloLLen CUCTEMBI).
4 OduumnanbHbin canTt GubnnotTekn KomMmnbioTepHOro 3peHuns OpenCV: http://opencv.org/

17. O6bpasoBaTesibHble TEXHOJIOTMM, UCNOJIb3yeMble NPU peanunsauum y4ebHON AUCLUNIUHBI,
BKJIlOYasA OUCTaHUMOHHbIe oOpa3oBaTenbHble TexHonoruun (AOT), anekTpoHHoe oby4yeHue (30),
cMeLlaHHoe obyuyeHue):

B KayecTBe MHTErpupoBaHHOW cpenbl pa3paboTkn npu npoBeneHUn nabopaTopHbiX paboT CcTyneHTam
PEKOMEHAYETCS NCMO0JIb30BaHNe YCTAaHOBIEHHOIO B KOMMbIOTEPHbBIX KNacCax PaKybTeTa KOMMbIOTEPHbIX
HayK JINLEH3UOHHOr0 nporpammHoro obecneyeHuns Microsoft Visual Studio n 6ubnnoTekn KOMMbIOTEPHOTO
3pEeHUs C OTKPLITLIM NCXOAHbIM KogoM OpenCV.

BHeayanTopHaa camocToATenbHasa paboTa, Kak npaswio, npeanonaraeT UCNOJb30BaHNE CTyAEeHTaMu
cpenbl paspaboTku Microsoft Visual Studio, opuumanbHaa npouenypa YCTaHOBKW KOTOPOM Ha
cobcTBEHHbIE KOMMbLIOTEPLI CTYAEHTOB 0becneyeHa hakynbTeTOM KOMMbIOTEPHbIX HayK. ObneryeHHbIn



BapUaHT YCTAaHOBKM MWHMMaNbHO Heobxoamumoi KoHdurypauum 6ubnunotekm OpenCV npepnonaraet
NPoOCTOe KOMUpoBaHWMe onpeneneHHoro Habopa aninoB Ha COBCTBEHHbLIA KOMMbIOTEP CTYAEHTA.
DNeKTPOHHOEe MeToAuYeckoe nocobue cBo6OAHO pa3BopavMBaETCs Ha AOMAlLHEM KOMMblTepe, He
Tpebys cneunansHOR NpoLeaypbl yCTaHOBKM.

Mpyn peanusaunm OUCUNMIAUHBI MOFYT WCMOJIb30BATLCSH TEXHONOIMUU 3JIEKTPOHHOro obyvyeHns u
ANCTaHUMOHHbIE obpa3oBaTesibHble TeXHOOrUN Ha 6a3e nopTana edu.vsu.ru, a TakXxe gpyrue 4oCTynHble
pecypcbl ceTn MHTepHeT.

18. MaTepuaano-TeXHuquKoe obecneuyeHue AUCUUNJINHDbI:

KOMMbIOTEPHbIE KNACChl (haKynbTeTa KOMMbIOTEPHbIX HayK, NULEH3MOHHOE NporpaMMHoe obecnevyeHne
Microsoft Visual Studio, 6bubnnoteka KOMMNbIOTEPHOIO 3PEHNS C OTKPbITBIM UCXOAHLIM KogoM OpenCV
(Open Source Computer Vision Library), anekTpoHHoe MeToauyeckoe nocobue (AOC) cobcTBEHHON
pa3paboTku.

19. OueHo4YHbIe CpeacTBa ANA NPOBeAeHUA TEKYLLEN U NPOMEXXYTOYHOW aTTecTauun

MopsAoK OLEHKM 0CBOEHMS 00yYaloLWMMNCS y4ebHOro MaTepmana onpeaensieTcs Coaep>XXaHmem
CneayoLwmnx pasaenos ANCUUMINHBI:

Ne Pazgenbl oucuunanHel (Moayam) Kopg Kon OueHoYHble
n/n KOMMeTeHUuMn  uHOMKaTopa  CpeacTBa ONns
TekyLen
aTTecTauum
1 Pazgensl 1-3, 5, 8, 9 Knaccudurkauyms MK-16 MK-16.1 KoMmnnekT
MeTO[LO0B, aflfOPUTMOB 1 CUCTEM 06paboTKu 3a8a4 Nel,2
n3obpakeHnin. MaTemaTnyeckas Moaesb KoMmnnekT
HenpepbIBHOr0 N306paxeHus. 3a0a4 Ne3,4

MaTemMaTnyeckoe onncaHne CUCTEM
npeobpa3oBaHNs HernpepbIBHbIX
n3o0bpaxxeHnit. OCHOBbI KOJIOPUMETPUN.
JInnenHas undgposas obpaboTka
n3o0bpaxxeHnin. PekypcunHaa unbTpaums.

2 Pa3zpensl 4, 6, 7, 10, 11 MeToAbl CHUXEHNSA MK-13 NK-13.1 KoHTposibHas
YPOBHS LLIYMOB 1 MOMEX Ha U306pa>keHnnu. paboTa Nel
YnydweHmne Ka4yecTBa n3obpakeHui. KomnnekT
Mogenu 3puTeNnbHON CUCTEMbI HYESIOBEKA. 3ada4 Ne5-7

AnckpeTun3aums n BOCCTaHOBNEHNE
n3obpaxxeHni. KaHToBaHme n3obpaxeHu.
Pasgenbl 12-16 PecTaBpauus
n306paxxeHnin. KOHTYpHbI aHaImn3.
Moporosas cermeHTaums. ObnacTHo-
OPVEHTMPOBaHHas CerMeHTaLums.
MapannenbHO-peKypCrBHbIE METOAbI
06paboTKn n306parkeHn.

MpoMeXxyToyHasa aTTecTaumns

dopMa KOHTPONA - DK3aMeH



OLeHOYHble cpeacTBa A5 MPOMEXYTOYHOM aTTecTaumm
KoHTponbHasa pabota Ne2

20 TunoBble OUuEeHO4YHble CpeacTBa U MeToAMYeCcKUue MaTepuansl, onpepensiowme npoueanypbl
oueHUBaHuUA

20.1 TeKywWw MW KOHTPOJb YCNEeBaeMOCTH
KOHTpONb yCNeBaeMoCTy N0 ANCUUMNINHE OCYLLECTBSETCS C MOMOLLLIO CNeayowmnx oLEeHOYHbIX CPeacTB.
20.1.1. MNepeyeHb NPaKTUYECKUX 3a/aHUN

Obwasn noaroToBMTENbHAsA TECTOBasA 3afada. Boibop MHCTPYMEHTapus Ans NpakTUYeCKon peanun3aunm
paccMaTprBaeMbIX fanee MeToLoB Lngposon 0bpaboTkn n3obpakeHnin. MprMeHNTL B peanmsaunm
NPUI0XKEHNI peKoMeHaaLumm no umdposoin 06paboTke KBaHTOBaHHLIX N3006parkeHnin. N3y4nTb
0COH6EHHOCTMN BHYTPEHHErO NPeLCTaBAeHNSA n306pa)KeHNn NCNOb3yeMbIM faniee UHCTPYMEHTapUEM.
Peanunzauna Moaenei agaMTUBHOMO rayCCOBCKOMO LWyMa U UMMYSIbCHOW MNOMEXMU.

3anaya Ne 1 Pa3paboTka NpuaoXXeHns, peaamnsyowero MeTo JIMHENHON HU3KOYACTOTHOM uabTpaLum
afOUTMBHOrO LWyMa Ha n3obpaxkeHnn. M3y4ynTb LnMhpoBON onepaTop CBEPTKM U NCNONb30BaTh €ro B
KayecTBe Mogenn unbTpa. BolpaboTaTb pekoMeHAaLmm no BbIGOPY Noa0Ckl NPonyckaHusa puabTpa B
3aBNCMMOCTMN OT MHTEHCMBHOCTM LWYMa U NPOAEMOHCTPMPOBATL UX CNPaBEeANINBOCTb.

3apaya Ne 2 Peanusauus MeToaa PeKypPCUBHOM HU3KOYACTOTHOM IbTpaLMM N306pakeHuns C Lesblo
CHVXXEHNS YPOBHS agAnTMBHOrO WwymMa. N3yunTtb ocobeHHOCTM dunbTpa 1-ro poaa v UCNoib30BaTh €ro B
peanusauun metoga. BelbpaTb KONMYECTBEHHbBIN KPUTEPUIA OLIEHKIM KavecTBa 06paboTku (Hanpumep,
MaKCMMaJlbHOE NN CpeHEKBAAPATUYECKOE OTKIOHEHNE 3/1eMeHToB 06paboTaHHOro n3obpakeHns ot
NCXoaHoro, cB06OAHOrO OT LWyMa) 1 Mo pe3yfbTaTaM 3KCnepuMeHTa BbipaboTaTb peKkoMeHaauun no
BbIOOPY MeXAy PeKYPCUBHbLIM 1 HEPEKYPCUBHBLIM (UIbTPAMM B 3aBMCUMOCTY OT XapaKTEPUCTUK LLyMa W
n306pakeHuns.

3anayva Ne 3 Peann3oBaTb MoAesib MeAMaHHOIro punbTpa n3obpaxxeHns Ang ycTpaHeHUs UMNYNbCHbIX
nomex. [pyMeHNTL B peanusauuy airoputm Xoopa nomcka MegmnaHsl. [NpoaeMoHCTPUPOBaTh
BO3MOXXHOCTW MeToAa Npu pa3nnyHbIX popmMax anepTypbl PUAbTPa U MIHTEHCUBHOCTMW NOMEX.

3apada Ne 4 [leMOHCTpaUMs METOAA Y/yULIEeHMs KayecTBa M306paXkeHnst MoAYePKBAHMEM IPaHULL.
cnonb3oBaTb MofeNb HEPEKYPCUBHOIO IMHENHOMO PUbTPA BEPXHMX YacTOT. Peann3oBaTb
BO3MOXXHOCTb Bbibopa 13 Habopa MAbLTPOB C pa3fIMYaloLLMMNCS YacToTaMu cpesa.

3agaya Ne 5 Peanun3oBaTb Moaenn angepeHumaTopoB n3obpaxeHns € Lesibio KOHTPaACTMPOBaHUS
nepenanos 1 NOArOTOBKM KOHTYPHOro npenapaTta. 14 pacyeTa noasg MoAysa rpagueHTa Ucrnonb30BaThb
onepaTtopbl Cobensd. B peanusauny onepaTtopa Jlannaca ncnosib3oBaTb pa3paboTaHHy0 MoLenb
JINHENHOro hunbTpa.

3apada Ne 6 PeanunsoBaTb NpunoXeHve ans pacyeta npeobpasoBaHna Xoyra nsobpaxeHusa (Metoa
"CTArMBaHUA NpsMbIX B TOYKK"). NoCTpouTb n30bpakeHne NaoCcKoCTM NapamMeTpoB 1
NPOAEMOHCTPMPOBATbL OOHapYXXeHWe NPAMbIX YH4aCTKOB KOHTYpa Ha MCXOLHOM 130bpaxkeHuu.

3apada Ne 7 PaspaboTka npuaoxxeHns onaa rnobanbHOro KOHTYPHOro aHanamsa n3obpakeHna meTogamu
Teopum rpacgoBs. 3y4ynTb npaBuia NOCTPOEHMS UCXOAHOr0 rpada No aHaAn3npPyeMoMy N3006parkeHunto:
COOTBETCTBME BEPLUNH 3/1IEMEHTaM KOHTYpa, NOCTPOeHMe Oyr N nX CTOUMOCTb. N5 pelleHns
hopManm3oBaHHOM 3a4a4m NOUCKa MNYTWU HaMMeHbLUEN CTOMMOCTM UCMOJSIb30BaTb airOpUTM A*,
MpoLeMoHCTpMpoBaTh paboTy anropnTMa Npu NCMOJIb30BaHUM Pa3INYHbIX 3BPUCTUK C LieNbio
CcoKpalleHns obbeMa MoMCKa, a TakXXe B PasfINyHbIX YCI0BMAX (0COBEHHOCTM n30bparkeHus,
WHTEHCUBHOCTb agANTUBHOIO LUYMa U MMMYJbCHbIX MOMEX).

20.1.2. MepevyeHb 3apaHNK ANA KOHTPOAbHBIX paboTt

KoMnnekT 3afaHuin N5 KOHTPoJibHOM paboThl Nel. Llesib KOHTPOAS: 3HaHME OCHOBHbLIX METO0B
LndpoBo 06paboTKM N306parKeHNA N MaTEMATUYECKOrO anmnapaTta A5 onucaHns n3obpakeHui un



npeobpasyoLinx CUCTEM, YMEHME MPUMEHSATL NepeyvncieHHble cBeaeHuns npy Boibope MeTofa peLlleHns
3afay4 06paboTkn n3obpaxxeHni, aHannsa n cuHTe3a npeobpasytowmx cnctem. NMprumep BapnaHTa 13
KOMMJieKTa 3a4aHnin A8 KOHTPOAbHON paboTbl Nel:

1. Ookaxute, 4To onepatop Cobens ans BblYNCNEHNA FOPU3OHTAIbHON KOMMOHEHTLI BEKTOPa FpaaneHTa
SABNSETCS pa3gennmbiM. 3anuwimnTte 6104HY0 MaTpuuy T 4na npeobpa3oBaHna n306paxeHnst B BEKTOPHOM
npencTaBfIEHNMN, COOTBETCTBYIOLLYIO 3TOMY orepaTopy, a Takxe MaTpuubl C n R npeobpazoBaHuni
CTONBLOB 1 CTPOK cooTBeTCTBEHHO: T = CxR .

-1 0 1
-2 0 2| . Pa3mep usobpaxeHus: 10 cTpok x 15 cTon6L0B.
-1 0 1

2. TlonyynTe YaCTOTHYIO XapaKTepUCTUKY 1 YC/I0BUE YCTOMYNBOCTM ANs n3bupaTeslbHOro peKypCMBHOMO
unbTpa:

YVu=38; =8y +Cyrz—l +Coyn—2
20.1.3. OnucaHue TexXHONOrMmu nNpoBeneHuns

Tekyllasa aTTecTauna NpoBOANTCS B COOTBETCTBUM C [10S10XKEHMEM O TeKyLLen aTTecTauny obyyatowmxcs
no nporpamMmmam Bbiclwero obpasoBaHMa BOPOHEXCKOr0 rocyAapCTBEHHOro0 yHMBepcuTeTa. Tekywas
aTTecTauns NpoBOAUTCSA B hOpMax: yCTHOIro onpoca (MHAMBMAYabHbIA ONpPoC, hpoHTaNbHasa becena);
3aWwmTbl TabopaTopHbIX paboT; a TakKe 2 KOHTPOJIbHbLIX paboT € 3af4advyaMm Mo NEKLMOHHOMY MaTepuany.
Cnncok NpakTU4yeCcKnx NpMemMoB, OCBaMBAEMbIX B NMPOLLECCE N3YHEHUS AUCLMUMNAUHBI U UCMOJIb30BaHHbIX
Npw COCTaBAEHMMN 3aia4 N KOHTPOJIbHbIX BOMPOCOB, MPUBOAUTCS HIXKE.

MaTemaTnyeckuin arnapat anga onncaHMAa HEMPEPbIBHbIX |/|3o6pa>KeH|/||7| n cncTem ona nx npeo6pa3OBaH|/|;|

® pacyeT AByMepHoro npeobpasoBaHns ®ypbe, aBTOKOPPENALMNN, B3aUMHOW KOPPENALun;
e nudgepeHUnpyOLLINE NUHEAHbIE PUABTPBI (BUL (YHKLMIA pacCcesHUa TOYKU U nepefaTovHbIX
yHKLMIA).

Mogenu 3peHus

® KAaYeCTBEHHbIA aHanM3 nepefaaToyHbiX (YHKUUA (Y4aCTOTHbIX XapaKTepUCTUK) KOMMOHEHTOB
mMogenenm;

e n306paxkeHne xapakKTepHbiX 0cobeHHOCTEN DYHKLMA pacCessHUS TOYKU KOMMOHEHTOB C MX
00 BbSACHEHNEM.

KonopumeTpus

* rpaduyeckoe NoCTPoEHE NoKyca.

JJ,I/ICerTI/BaLI,I/IFI N KBaHTOBaHWe |/|3o6pa>KeHv||7|

* POJIb MEXaHU3Ma NlaTepasibHOr0 TOPMOXKEHMNS B IaHHOM KOHTEKCTE;

® pacyeT PaBHOMEPHOro KBaHTOBATENs MPW 3aAaHHbIX KOJMYECTBE YPOBHEN KBAHTOBAHMA UK
PaspsAOHOCTM KOAa;

® pacyeT ONTMMaJIbHOro KBaHTOBATENS MPW 3aJaHHOM KOJINYECTBE YPOBHEN KBAHTOBAHUS (1au
Pa3psAAHOCTU KoAa) 1 3alaHHON NJOTHOCTU BEPOSTHOCTY pacrnpefeneHmns SspKocTu (YpoBHeN - He
bonee 5).

0606LLEeHHbIN LNGPOBON JIMHENHbLIN OnepaTop

e 3anucb 6104HOM MaTpULbl ANd 3adaHHOro npeobpasosaHus (Cobens, Jlannaca v T.1.);
* [10Ka3aTeNbCTBO Pa3AennMMoCcTy 3afaHHOro npeobpasoBaHns (NpeacTaBuTh 6104HYIO MaTpULy B
BME NMPSAMOro Npon3BeneHNs).



[NCKpeTHbIe onepaTopbl Cynepno3nuunn, CBEPTKN N yHUTapHble npeobpa3oBaHus, npeobpasoBaHue
Qypbe

® MOJly4YNUTb MaCKy (AUCKPETHbIX OTCYETOB (PYHKLMMN paccesiHA TOYKM) Npeobpa3oBaHna U3 3a4aHHON
6104HOM MaTpuLbl U HaobopOT - 3anucaTb 6104HYI0 MaTpuLy npeobpa3oBaHns, 3a4aHHOO MaCKONR;

e TeCTMpOBaHMe 3afaHHOro npeobpasoBaHUsd Ha pa3fenMMoCTb (MpeAcTaBAeHMe MackKu B BUAE
npoussefeHnsa BEKTopa-cTonbua Ha CTPOKY);

® aHa/UTUYecKasa 3anncb nepefaTtovyHoON PYyHKLMK (4aCTOTHOM XapakTepUCTUKWU) LUCKPETHOro
JINHENHOro unbTpa, 3afaHHOr0 Mackon (pasmepom - He Bonee 3 x 3), n rpadunyeckoe ee
npeacTaBfieHune.

PekypcnBHas punbTpauma

® NMOJIYYUTb YAaCTOTHYI XapaKTEPUCTUKY WU YCNOBUE YCTOMYMBOCTWU 0N pUAbTpa, 3a4aHHOro
Pa3HOCTHbLIM ypaBHeHMWeM (078 NPOCTOTbl B 3aJavyax MCNOJb3YOTCA OLHOMEPHbIE PUALTPbLI
nopsiika - He Bbille 2).

MeTonbl NpeaBapuTesibHON 06paboTkn n306parkeHns

® CPaBHUTEJIbHbIA aHann3 (Ka4eCTBEHHbIA U KONNYECTBEHHbIN) (UABTPOB HUXKHUX (MAN BEPXHUX)
4acTOT, 3aflaHHbIX MacKaMu;

® MNOCTPOUTbL (Ha KneT4yaTon Bymare) pesynbTaT nNpeobpaszoBaHMs NPOCTOro ABYXrpadaLMOHHOrO
n306paxeHns MeanaHHbIM U HEMHENHBIM NOPOrOBbIM (PUALTPOM;

e pa3paboTaTb aNiIrOPUTMbl YCTPAHEHMA NMOMEX Ha ABYXIPafaUMOHHbIX N306paXkeHnsax (No aHanorum
C NEKUMOHHbIM MaTepranom);

® HaWTWN HEMPEPBLIBHYIO XapaKTEPUCTUKY Nepesayn apKoCcTU 4S8 TMCTOrPaMMHOMO BbipaBHMBAHMWSA C
LieNIblo NoJly4YeHUs 3a4aHHOro pacnpefeneHnsa SpKocTu (pacnpeneneHne 3a4aeTcs aHaIUTUYECKUM
BblpaXKe€HNEM NMAOTHOCTUN BEPOATHOCTM);

* MPUMEHUTb OAUCKPETHOE BbipaBHMBaHWE TMCTOrpaMMbl n3obpa)keHns, ANS KOTOPOro 3agaeTtcs
rmctorpaMma Apkoctu (He 6onee 20 ypoBHEN KBAHTOBaHWS), @ TaKXe - KOJINYECTBO YPOBHEN
KBAHTOBAHWS pe3yNbTUPYIOLLEr0 N306parkeHus.

PecTaBpauunsa nsobpaxeHui

® CYHTE3MPOBaTb BUHEPOBCKMIN DUNLTP ANS pecTaBpaunm n3obpa)keHnsa, NCKa)KeHHOro JINHENHON
CUCTEMON C 3afaHHON hyHKLMEN pacCeaHNS TOYKMN.

CermeHTaums n3obpaxeHun

® [JEMOHCTPaLNSA PaCCMOTPEHHbIX B JIEKLNSAX aJITOPUTMOB KOHTYPHOI0 aHaamM3a (afiropuTM «KyKa»,
anroputM A*) Ha KOHKPETHbIX M300paXkeHnaxX (3aaHHbIX B BUAE MaTpUL, HEOObLLMX pa3MepoB);

® EMOHCTpaAUNsA NMPUMEHEeHNS MeTOLOB anmnpoKCMMauMN KOHTYPHbIX KPUBbLIX (COBMeELLeHMne C
CUMMETPUYHBIMU UTypaMKU, NMOJIUFOHaNIbHAsA annpokcMMmauns, npeobpa3oBaHne Xoyra) Oas
06paboTKM 3afaHHbIX (B Tabnn4HOM BMAE) KOHTYPHbLIX MpenapaTos;

e 1EeMOHCTpauns MeToLa MOPOroBON CerMeHTauuum no ructorpamme msobpakeHua (3afaHHON
TabanyHo);

e OrnpeaeneHne oNTUMasbHOIO MOpora AN CErMeHTaUMmM Npu 3aaHHbIX anpUOPHbIX BEPOSATHOCTAX U
3aKOHax pacnpenenieHns SpKkocTen NuKcenemn;

* [EMOHCTpaLUs npoueaypbl pa3dbueHunsa n obbveanHeHns obnacTen Ha KOHKPETHbLIX N300paKeHnaxX
(3apaHHbIX B BUAE MaTpuy, HebonbLUNX pa3MepoB).

20.1.4. Tpe©boBaHUA K BbINOJIHEHUIO 3a4aHUN (MU WLIKaNbl U KPUTEPUUN OL,EHUBAHUA)

Mpu oueHWBaHUN pe3ynbTaTOB YCTHOrO onpoca W 3awuTbl nabopaTopHbix paboT mcnonb3lyeTcs
KayeCTBEHHas LWKana oueHoK. OueHKa «3a4TeHO» BbiCTaBAseTCs, ecan pa3paboTaHHas cornacHo
WHOUBMAYANIbHOMY 3a[aHUI0 MPOrpamMma LeMOHCTPUPYEeT pe3yabTaT NPUMEHEHUS COOTBETCTBYIOLLENO
MeToda 06paboTku ¢ TpebyembiMK NapaMeTpamMmn Ha cepum n3obpakeHunn.



OueHMBaHMEe pe3ynbTaTOB BbIMNOJIHEHUS KOHTPOJIbHLIX pPaboT npennonaraeT WCNoNb30BaHUe
KOJIMYECTBEHHON WKabl. Kputepum oueHKu:

- OUueHKa «O0TJINYHO» BbICTaBNAETCA CTYOAEHTY, eC/qin npeanoXxeHHoe 3ajaHkhe BbIMOJIHEHO MOJIHOCTbIO:
pelieHbl obe 3agaun, npmneeneHo I'IO,EI,pOﬁHOG onucaHune cnocoba n nocsefoBaTeNbHOCTH peweHnda co
CCbIJIKAMW Ha MaTepurasibl COOTBETCTBYIOLLErO pa3fena NeKUNOHHON YaCTu ANCUUMNHDLI, AaHbl OTBETHI Ha
BCE OOMNOJIHNTEJIbHbIE BOMPOChI 3adaHNA,;

- OLEHKa «XopoLwo», eC/in NOJIHOCTbIO PeLleHbl 3ada4yn, HO HET OTBETOB Ha AOMNOJIHNTEIbHblIE BOMPOCHI
3adaHund,

- OLEHKa «Y[0BJIETBOPUTENbHO» BbICTABAAETCSA 33 YaCTUYHOE WU COoleprKallee HeCyLIeCTBEHHbIe
owmnbKn peweHne 3agay;

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

MpuBenéHHble HUXKe 3a4aHUA PeKOMEHAYeTCA UCNOoJIb30BaTh NPU NPoOBeAeHUMU
AVarHoCTM4eckux paboT AN OLeHKN OCTaTOYHbIX 3HAHWW MO AUCLUNINHE

1) TecToBble 3agaHusa - 1 6ann

1. CnekTp cBepTKU n3obpaxxkeHni

a. He NPeBoCXOANT NPOU3BedEHNEe NX CNEKTPOB.
b. paBeH Npoun3BefeHNIO NX CMEKTPOB.
C. PaBEH B3BELLUEHHON CyMMe UX CMEKTPOB.

2. CNeKTp aBTOKOPPENALNOHHON (YHKLMM n306parkeHuns (2 BapuaHTa)

a. paBeH KBaApaTy CnekTpa n3obpaxxeHus.
b. paBeH y[BOEHHOMY CMEKTPY M306paXKeHus.
C. Ha3bIBAETCS SHEPTreTUYECKNM CNEKTPOM.

3. CBepTKa UCMosb3yeTcs onsa peaansauuu...

crnekTpasbHon 06paboTKu n3obpakeHui.

NNHENHON NPOCTPaHCTBEHHO-NHBapMAHTHON 06paboTkn n3obpakeHui.
HennHernHon 06paboTKn n30bparkeHn.

NMHENHOW (hunbTpaumnmn n3obpaxxeHni.

e n oo

4. CxaTtve n3obparkeHns npu MacTabrpoBaHuu...

He BAIMSIET Ha €ro CNeKTP NPOCTPAHCTBEHHbIX 4aCToT.
MPUBOAUT K COOTBETCTBYIOLLEMY CY>XEHWIO CNEKTpa.
NPUBOAMNT K PACLUMPEHUIO CMEKTPA.

NpUBOAUT K Habery asbl YaCTOTHbLIX COCTABASIOWMNX CNEKTPA.

e n oo

5. Mpeobpa3oBaHue cABUra n306paxxeHus...

He BNIMSIET Ha ero CNeKTP NPOCTPAHCTBEHHbIX 4acToT.

NPUBOAMUT K COOTBETCTBYIOLLEMY CY>XEHUIO CNEKTPA.

NPUBOAUT K pPacLUMPEHNIO CMEKTPa MPOCTPAHCTBEHHbIX YacTOT.

NpuBoAMUT K Habery a3bl COCTABAAOLLMX CNEKTPA, MPOMNOPLMOHANBHOMY YacToTe.

e n oo

6. YeMy paBHa CnekTpaJsibHas MAOTHOCTb MOLHOCTMK 6enoro wyma?
a. W(u,v)=0
b. W(u,v)=1
c. W(u,v)=const



d. W(u,v) beckoHe4yHa

7. ®YyHKUMA pacCcessHNS TOYKM 3TO:

a. OTKNIMK Ha BO3eNCTBME AefibTa-(PyHKLNN.

b. OTKAMK Ha BO34eNCTBME B BUAE PYHKUNM XeBucanaa.

c. OTKAUK Ha BO3JENCTBME B BUAE NPSIMOYrO/bHOrO MMMy bCa.
d. MepenaToyHas QPyHKLUS.

8. Mpouecc npeobpa3oBaHs HEMPEPLIBHOTO N306paXKeHNs B MaTPULLY 3HA4YEHUI, Ha3bIBAeTCS?

a. KBaHTOBaHwMe n306pa)keHuns rno ypoBHIo.
b. MonyyeHme ungposoro nsobparkeHns.
¢. OuckpeTtunsaumen nsobpaxeHus.

d. Mogynsunen nsobpaxeHus.

9. Z-npeobpa3oBaHune NMeEeT CBONCTBA?

a. HennHenHOCTb.

b. LUnknnyHocTb.

C. JINHeMHOCTb, 3adepXKa, CBEPTKA.
d. ConpsE&HHOCTb.

10. AnckpeTHoe nNpeobpa3zoBaHne Oypbe NCNonb3yeTcs ans?

a. KoppensumoHHOro aHanusa.
b. AHanu3a npeaenbHbIX LMKJIO0B.
¢. CnekTpasibHOro aHanamsa.

d. KBaHTOBOro aHanu3a.

11. HTerpan oT AByMepHoOn pyHKLUN [upaka no BCei NIOCKOCTU KOOPAMHAT:

a. paseH 1

b. paBeH 0

C. HepaBeH 0
d. 6eckoHeyeH

12. Yemy cooTBeTCTBYET AN depeHLMpoBaHme No X B YaCTOTHON obnactn?

a. YMHOXeHWIo Ha ju.

b. YMHOXeHuMI0 Ha 2nun.

C. YMHOXeHMto Ha 1/(ju).
d. YMHOXeHuto Ha 1/(2nn).

OTBeTbl Ha BOMPOChHI

Homep Bonpoca OTBeT (bykBa)
1. b

2, a,c

3 b

4, C




5 d
6. C
7. a
8. C
0. C
10. C
11. a
12. a

2) 3apaHusA C KOPOTKMUM OTBETOM - 2 Banna

13. HecxaToe pacTpoBoe n3obpaxkeHne pasmepom 64 x 512 nukcenen 3aHnmaeT 32 K6 namsaTu. Kakoso
MaKCMMaJlbHO BO3MOXXHOE YMNC/I0 LIBETOB B NaJnTpe n3obpaxkeHna?

14. N306paxkeHune B0 coXxpaHeHo B hanne bmp Kak 24-pa3psaaHbii pUCYHOK. Bo ckosibko pa3 byaeT
MeHbLUE NH(OPMaLIMOHHBIA 06BEM (haitna, ecnm B HEM 3TO XKe n3obpaxkeHne CoOXpaHnTb Kak 16-LBETHbIN
PUCYHOK?

15. MNMpepacTaBneHne HenpepbIBHON ABYMEPHON (PYHKLIUN COBOKYMHOCTLIO €€ 3Ha4YeHW B ornpefeeHHOM
Habope To4yek obnacTn onpeaeneHns - 3To...

16. Pa3bueHne gnana3oHa 3Ha4YeHU HEKOTOPOIN BEIMYNHBI Ha KOHEYHOE YNC0 YPOBHEN N OKPYreHne
3TWX 3HAYEHUI [0 BAKANLINX K HAM YPOBHEN - 3TO...

17. OpgHa 13 BXOAHbIX MaTpULL NOBopaynBaeTcs Ha 180 rpaflycoB v CKaHUPYET BTOPYIO MaTpULly,
COBMELLAsACh C KaXKAbIM 13 ee 3/1eMeHTOB. Ha Ka)koM TakoM Luare 31eMeHTbl 0b6enx MaTpul, nonaewuve B
06/1aCcTb NepekpbITHSA, YMHOXAKOTCA Apyr Ha Apyra. CyMMa 3TUX nonapHbIX NPON3BeAeHN COXPaHAeTCs B
KayecTBe 3/1eMeHTa pe3yNibTUpYIoLLe MaTpuLbl. Tak BblYMCNISETCS. ..

OTBeThl Ha BON POCbl

Homep Bonpoca OTBeT (bykBa)
13. 256

14. 6

15. ONCKpeTu3aumsa
16. KBaHTOBaHue
17. CBepTKa




3) 3apaHuA C pa3BepHyTbiM OTBETOM - 3 banna

18. OnuwwmTe NnpuHUMN paboTbl ABYMEPHOro MeAnaHHOro (hubTpa 1 Leslb ero NpuMeHeHus ans
0bpaboTky n3obpakeHnin. Kakme 0CHOBHbIE MPeUMYLLLECTBa Nepes IMHeNnHoNn 06paboTKoN MeanaHHbIN

OUNbTP UMEEeT NpY ero TUNUYHOM UCMOJIb30BaHNIN?

OTBETbl Ha BONPOCHI

Homep Bonpoca OTBeT (bykBa)

18. OCHOBHOE NpeAHa3HayYeHne - NoAaBeHne UMMNYbCHBIX NOMEX, KOTopoe
MeOVaHHbIA GUNLTP Npon3BoanT Bonee 3¢hHEKTUBHO, MO CPABHEHWIO C JINHENHON
dunbTpaumnein. Kpome Toro, nonesHble 31IEMEHTbI 306paXXeHUS NCKaXKaloTCA B
MeHbLLEe CTeneHn, HanpuMep, OCTaTCS PE3KMMU KOHTYPbl 0ObEKTOB.

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
NpaBWJIbHO OTPaXKatoLee 0OCHOBHbIE 3Tanbl 06paboTKu.

B npencTaBfieHHOM OTBETE HET YNOMUHAHWA O MeAnaHe Y1CI0BON 0 6annos

nocneaoBaTesibHOCTW, He ONUcaH cnocob Ncnonb3oBaHUA ABYMEPHOr0 OKHa
obpaboTku.

19. ONuLINTe aNropuTM pacyeTa ABYMEPHON CBEPTKM C MCMONb30BaHMEM BbiCTporo npeobpasoBaHms
®ypbe. MpeactaBbTe TeopeTnyeckoe 060CHOBaHME OTAENbHBIX €ro Wwaros. Mpn Kakux ycnoBmax 3ToT
aJIroOpuTM OaeT NPeUMYLLLECTBO B BbIYUCANTENBHOW CIOXKHOCTY Nepen Apyrumm MeTogamm pacyeTta

CBepTKun?

OTBeTbl Ha BOMPOChHI

Homep Bonpoca OTBeT (bykBa)




19. PacyeT cnekTpoB BXOAHbLIX MaTpuL, C UCMoJib30BaHneM bINd; To4eyHoe
nepeMHOXeHVe MaTpuL cnekTpoBs; obpaTHoe BMN® MaTpuLbl Npon3BeLEeHMS.
CNOXXHOCTb a/IropyTMa He 3aBUCUT OT pa3MepoB MeHbLUEeN N3 UCXOLHbIX MaTpuL,
npw hUKCMpoBaHHbIX pa3mepax bonblien. Takum obpasom, ecnn npeobpasoBaHme
CBEPTKM MOLENUPYET MNPOCTPaHCTBEHHO-UHBAaPUAHTHYO CUCTEMY, NPenMyLLeCTBO
MOXXHO 0XXMOATb NMPY YBEJIMYEHUN pa3Mepa MaTpuLLbl PYHKLMM PaCcCeaHNS TOYKHN

(Macknm).
KpuTepun oueHnBaHus Llikana oLeHOK
Obyyatowminca npuBoanT nosHoe 1 6e3owmboyHoe onmcaHne aaropnTma 3 6anna

pacyeTa [IByMEpHOi CBEPTKM C NCMOJIb30BaHUEM BbICTporo npeobpa3oBaHms
®ypbe, TeopeTnyeckoe 060CHOBaHVE OTAE/bHbLIX €ro Waros, PopMyInpyeT
yCN0BUSA ANS MOJYYEHUS NPEeNMYLLECTBA HaA APYTrMU METOAAMI pacyeTa
CBEpPTKM.

ObyyYaloLMNCs NPUBOAMT ONUCAHME aNropuTMa pacyeTa ABYMEPHOA 2 6anna
CBEPTKM C NCMOJIb30BaHUeM BbicTporo npeobpasoBaHust dypbe, B KOTOPOM
A0MYyLLEeHbl HE3HAYNTESIbHbIE HETOYHOCTU, U BEPHO ONpenenseT Ueb ero
NPUMEHEHNS.

MpencTaBieHO CNOBECHOE ONUCaHMe naen pacyeTa ABYMEPHON CBEPTKM C 1 6ann
ncnosb3oBaHuem buicTporo npeobpasosaHns Pypbe, NPaBUSIbHO
oTpaXkatoLiee OCHOBHbIe 3Tanbl 06paboTky.

B npencTtaBneHHOM OTBETE He onncaH cnocob ncnosb3oBaHmsa BLICTPOro 0 6annos
npeobpa3soBaHus Pypbe AN BbIYNCNEHNS CBEPTKM.

20. OnuwKnTe anropmuTM pacyeTa ABYMEPHON CBEPTKY MPSAMbIM METOAOM (aNropuT™M Macku). MNMpu Kakmx
YCIOBUSAX 3TOT aNropuTM AaeT NperMyLLeCcTBO B BbIYUCUTENIbHON CJIOXKHOCTU Nepes ApyruMm Metogamu
pacyeTa CBEPTKU?

OTBETbl Ha BONPOCHI

Homep Bonpoca OTBeT (bykBa)

20. OpfHa 13 BXOAHbIX MaTpuL, noBopaymeaeTcs Ha 180 rpagycoB 1 CKaHUPYET BTOPYHO
MaTpuLy, COBMELLAsACh C KaXKAbIM U3 ee 3JIeMeHTOB. Ha KaXK0M TakoM Liare
3neMeHTbl 0benx maTpuu, nonasLune B 061aCTb NePEKPLITUSA, YMHOXKAIOTCA APYr Ha
apyra. CyMMa 3TUX NonapHbIX NPOn3BeSEeHNA COXPaHAETCA B Ka4yeCTBe d/IeMeHTa
pe3synbTupytowen MaTpuubl. CNOXXHOCTb airopuTMa 3aBUCUT OT pa3Mepos
MeHbLUEN M3 NCXOOHbIX MaTPUL, NpK (PUKCMPOBAHHBIX pa3Mepax bonblien. Takum
obpasom, ecnun npeobpasoBaHme CBEPTKM MOAENMPYET NPOCTPAHCTBEHHO-
WHBAPWAHTHYIO CUCTEMY, MPEUMYLLLECTBO MOXXHO 0XXKMAATb MPU YMEHbLLEHNN
pa3Mepa MaTpuLbl PYHKLMM paccesHnUa TOYKU (MacKu).




Kputepun oLleHnBaHUA LLIkana oueHok

ObyyvatoLmncs NPUMBOANT NosHoe 1 6e30lwmnboyHoe onncaHne anropuTMa 3 6anna
pacyeTa ABYMEpPHON CBEPTKU, (DOPMYNUpyeT yCIOBUSA LN NMOAyYEHUS
npenMyLLecTBa Haa APYruMnM MeTO4aMM pacyeTa CBEPTKM.

Obyuvatowmncs NpUBOANT ONMCaHMNE anropuTMa pacyeTa ABYMEPHOW 2 6anna
CBEPTKMW, B KOTOPOM LOMyLLEeHbl HE3HAYNTENbHbIE HETOYHOCTH, Y BEPHO
onpepenseT uefb ero NpuMMeHeHus.

MpencTaBneHo C/0BeCcHoe onuncaHue crocoba pacyeTa AByMepHOK ceepTku, | 1 6ann
MpaBWIbHO OTPaXKaloLLLee OCHOBHbIE 3Tanbl 06paboTky.

B npeacTaBneHHOM OTBETE He OnmncaH Cnocob BblYUCIEHNS CBEPTKM U He 0 6annos
LAEeTCs onpefeseHns AaHHOro npeobpa3oBaHms.

21. OnnwnTe npeobpa3zoBaHMe OUCKPETHON ABYMEPHOW B3aMMHOW Koppenauun. MpueeanTe npuMep ero
TUNUYHOT O NpUMeHeHns B 0bpaboTke nzobpaxeHun.

OTBeThl Ha BON POCbl

Homep Bonpoca OTBeT (bykBa)

21. OfZHa 13 BXOAHbIX MaTpUL, CKaHUPYeT BTOPYIO MaTpuLy, COBMELLAsACb C KaXXAbIM 13
ee 3/1eMeHTOB. Ha Ka)k[10M TakoM Luare 3nemMeHTbl 06enx MaTpul, nonasLine B
06/1aCTb MNepekpbITUA, YMHOXAOTCA ApYr Ha Apyra. CymMMa 3TUX NMonapHbIX
npoun3BeaeHnii COXpaHAETCS B KaYeCTBe 3IeMeHTa Pe3ybTUPYIOLLEN MaTPULbI.
TUNU4HOE NPUMEHEHNE - B KAQ4ECTBE OLLEHKW CXOXKeCTn pparMeHTOB
n3obpa>xeHunin, HanpuMep, B 3afa4ax pacrno3HaBaHuS.

KpuTtepun oLeHnBaHUA LLIkana oueHoK

Obyyatowmnca npuBoanT nosiHoe 1 6e3owmnboyHoe onmcaHne 3 6anna
npeobpa3oBaHUs LUCKPETHON ABYMEPHON B3aUMHON KOPPENsALnK,
TUNNYHOrO cnocoba ero NnpuMeHeHus B 0bpaboTke n3obpakeHni.

ObyyvaloLMNCs NPUBOAMT ONMUCaHNe NpeobpasoBaHNs ANCKPETHON 2 6anna
[BYMEPHOW B3aUMHOW KOPPENSLMN, B KOTOPOM A0MNYLIEHbI HE3HAYNTESbHbIE
HETOYHOCTW, 1 BEPHO onpeaenseT Lesb ero npuMeHeHus.

MpencTaBneHO CIOBECHOE onucaHme cnocoba pacyeTa ABYMEPHONA 1 6ann
B3aVMHOW KOppenaummn, NpaBuibHO OTpaXKatoLee OCHOBHbIE 3Tanbl
obpaboTku.




B npeacTaBNeHHOM OTBETE He OMnucaH Crocob BbIYUCIEHNS ABYMEPHON 0 6annos
B3aVIMHOW KOPPENALUN U He AaeTCs onpeneseHns AaHHOro
npeobpa3oBaHus.

22. OnuwnTe cnocob gokasaTenbCTBa pa3aemMmocTy npeobpa3oBaHns OANCKPETHON ABYMEPHOW CBEPTKN,
NCNONb3YIOLWNA MaTPULY PYHKLUN pacCesaHUs TOYKK (A4p0 uan Macky). NMpuseauTe NnpuMmepbl MaTpuL,
pa3aesvMMoro 1 Hepasgenanmoro npeobpasoBaHui.

OTBeTbl Ha BONPOChHI

Homep Bonpoca OTBeT (bykBa)

22, MaTpuua QyHKUUN paccesHUs TOYKM nNpeacTaBnMa Npov3BefeHneM BeKTopa-
cTonbLa Ha BEKTOP-CTPOKY.

Kputepun oLleHnBaHUA LLIkana oueHoK

Obyyatowmmncsa npmeoamMT noaHoe n 6esowmboyHoe onmcaHne cnocoba 3 6anna
L0Ka3aTenbCTBa pa3genmMMocTu npeobpa3oBaHns AUCKPETHON ABYMEPHON
CBEPTKMW, ANIOCTPUPYS ero npumepaMy MaTpuL, pa3LesmMmoro 1
Hepa3genmmoro npeobpa3oBaHUil.

Obyyatowmnca npuBoANT onncaHme cnocoba gokasaTeNbCTBa 2 banna
pa3faennMocTun npeobpa3oBaHns ANCKPETHON ABYMEPHOWN CBEPTKMU, B
KOTOPOM A0MyLLEHbl HE3HAYNTENbHbIE HETOYHOCTU, U BEPHO onpeaenseT
Le/b ero NpMMeHeHuUs.

MpeAcTaBieHO CI0OBECHOE onncaHne crnocoba AoKa3aTeNbCTBa 1 6ann
pa3aenumocTy npeobpasoBaHns AUCKPETHON ABYMEPHON CBEPTKM,
MpPaBUJIbHO OTPaXkatolLlee OCHOBHbIE ero 3Tanbl.

B npencTtasneHHOM 0TBETE He onncaH cnocob fokasaTeNbCTBa 0 6annos
pa3genumocTy npeobpa3oBaHUs OUCKPETHON ABYMEPHON CBEPTKU U He
LaeTcsa onpeaenieHns AaHHoro npeobpa3oBaHUs 1 ero pa3faeiMmMocTy.

20.2 MpomMeXxyTouyHasa aTrecraums
MpoMexyTo4yHas aTTecTauns No AUCLUNINHE OCYLLECTBASETCS C MOMOLLLIO C/IeAYIOLWMX OLEeHOYHbIX
CpeLcTs

20.2.1. MNepeyeHb 3apaHUN 01 KOHTPOJbHbIX paboT
KoMnnekT 3afaHui Ans KOHTPoJibHOM paboTel Ne2. Llesib KOHTpOS: 3HaHMe cnocoboB peann3saumm
anropmutMoB 06paboTky n30bpakeHnin B BUAE KOMMbIOTEPHbLIX NPOrpaMM C y4eToM cneungukin

npeaMeTHoM 061acTh, METOAMKMN aHaNN3a BbIYUCAUTENbHOW CNIOXXHOCTY peann3yembix airopyTMOB,
yMeHUe NpUMeHsTb Nnepe-4nciieHHble CBeleHNs Npy BbiIbope KOHKPETHOro crocoba anropuTMmM4eckon




peanusauun cneumduyeckon 06paboTkm n3obparkeHnin C y4eToM pesybTaToB aHaAn3a aNropuTMOB Mo
BbIYUCSINTENLHOW CIOXXHOCTW. MpuMep BapnaHTa U3 KOMMAEKTa 3aaHUiN AN KOHTPObHOM paboTbl Ne2:

1. HananTe XapakTepucTrKy nepeaaydn apkocTtu, npeobpasyoLlyio rmcTorpaMmMy K 3aKoHy
pacnpepeneHus Panes:
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2. ApKOCTU NuKcenei 06beKTOB U (hoHa pacrnpeneseHbl Mo 3aKoHaM p; U p, COOTBETCTBEHHO:
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BbibepuTe onTManbHbIN NOPOr A5 cerMeHTauny nNpu 3alaHHbIX anpropHbIX BEPOATHOCTAX NUKCeNen
TOro v gpyroro suga P, u P,.

20.2.2. OnucaHue TexXHONIOrMm npoBeneHuns

[MpoMe)xyTo4YHaa aTTecTauns NpoBOAUTCSA B COOTBETCTBUM C 10N10)KEeHMEM 0 I'lpOMe)KyTO‘-iHOVI aTTeCTaunm
06y‘-|aPOLLI,I/IXCFI no nporpaMmMam BbICLLUETO 06paSOBaHI/IF|. npOMe)KyTO‘-IHaFI aTTeCTaund no N"ToraMm oCcBoeHnd
OVCUUMIVHBI MPOBOAMTCA B (hopMe 3K3aMeHa. YC/IoBMAMU ONS NOJIOXKUTESIbHOW UTOrOBOW OLLEHKU
ABNAOTCA: BblMMOJIHEHNE BCEX na60paTopr|x pa60T, nepevyncsieHHblX B NPUAOXKEHNN Nog HauMeHOBaHNEM
«KOMMJIEKT 3a4a4», a TaKXXe yCnelwlHoe BbINoJIHeEHNE obenx KOHTPOJIbHbIX pa60T.

N5 oLeHUBaHNA pe3yNbTaToB 00yYEHUS Ha SK3aMeHe UCMOMb3YITCS CeayioLie NoKa3aTenu:

1.

3HaHMe OCHOBHbIX MeToAO0B LKgpoBon 06paboTkn n3obpa)keHnn N MaTeMaTUYeCKOro annapaTta
Ans onncaHns niobpaxkeHnin n npeobpasyroLmnx CMCTem;

. YMEHUe NpUMEeHNTb NepeyvmnceHHble CBeeHns npu Boibope MeToaa peleHuns 3anay 06paboTkm

n306paXkeHnin, aHannsa n CMHTe3a nNpeobpasyoLmnx CMCcTeM;

BNajeHne MeTOAMKON WCNOMb30BaHUA U3YHYEHHOr0 MaTeMaTU4YeCKOro annapaTta ANd peleHuns
3ajay aHasM3a n cuHTe3a cuctem 0bpaboTkm n3obpaxkeHun;

3HaHue cnocoboB peanunsaumn anropnTmoB 06paboTkm n3obpakeHUn B BUAE KOMMbIOTEPHbIX
nporpamMm C y4eToMm cneundukn npegmeTHon obnacTn, METOANKM aHaNn3a BbIHMUCINTENLHON
CNOXXHOCTW peann3yembix aropuTMoB;

. YMeHNe NpUMeHATb NepeyncieHHble cBefeHUs npu Bbibope KOHKpeTHOro cnocoba

anropuTMMYeCcKom peanmsauumn cneundguryeckon obpaboTkm nsobpakeHnii ¢ y4eToM pesynbTaToB
aHanM3a anropuTMOB MO BbIYUCNTENBHON CIOXHOCTHY;

BNafeHne HaBblKaMun paboTbl C HECKONbKUMU LOCTYMHbIMA MHCTPYMEHTaMK, NpeaHa3HaYeHHbIMY
A5 NPaKTUYECKON peasim3aumm nyvyaeMblx MeTOA0B 06paboTkm n30bparkeHuni.

20.2.3. TpeboBaHUA K BbINOJIHEHUIO 3aAaHUMN, LLUKaNbl U KPUTEPUU OLLEHUBAHUA

[Mpy oLeHMBaHWMN UCMONb3YeTCA cliefyoLas WkKasa:

5 6annoB cTaBuTCHA, ecnn obyyvaloWmMNCca 4EMOHCTPUPYET MOJIHOE COOTBETCTBME 3HAHWUMN, YMEHWUNA,
HaBblKOB MpuMBeAEeHHbIM B Tabnnuax nokasatensm, ceo60AHO onepupyeT NprobpeTeHHbIMN 3HAHUSAMMU,
YMEHNAMMN, MPUMEHSAET UX NPU PELLUEHNN NPaKTUYECKMX 3akay;

4 6anna cTtaBuTCA, ecam obyyvaloWMNCa OEMOHCTPUPYET COOTBETCTBMUE 3HAHWN, YMEHWN, HAaBbIKOB
npuBefeHHbIM B Tabauuax nokasaTensiM, HO AOMyCKaeT He3Ha4YuTesbHble OWNOKM, HETOYHOCTH,
NCMbITbIBAET 3aTPYAHEHUS MPU PELUeHNM MPaKTUYeCKMX 3ajav;

3 6banna ctaBuTCA, ecam obyyvalWMNCS 4EMOHCTPUPYET HEMOJSIHOE COOTBETCTBUE 3HAHUN, YMEHUN,



HaBblKOB NMpunBeneHHbLIM B Tabnnuax nokasaTtenam, OONYCKAaeT 3Ha4YUTEJIbHbIE ownbKu npn pelweHnn
NPakKTU4YeCKNX 3a4a4,;

2 6anna ctaBuTCA, ecam obyyvaloWMnca JEMOHCTPUPYET SABHOE HECOOTBETCTBME 3HAHUMN, YMEHUN,
HaBbIKOB NPUBEAEHHbLIM B TabnnLax nokasaTensam.

lpu coave 3Kk3aMeHa

OoLeHKa «OT/INYHO» - 5 Bannos

OLeHKa «xopoLo» - 4 banna

OLEHKa «y[0BNeTBOPUTENBHO» - 3 Banna
OLleHKa «Heyao0BNeTBOPUTENLHO» - 2 Banna.

CoOTHOLLEHME NOKa3aTenen, KPUTEPUEB U LLKaJlbl OLEHNBAHNA PE3Y/IbTATOB 06y‘-{eHI/IF|.

YpoBeHb chopMumpo-

KpnTepun oLeHNBaHNA KOMNETEHLMIA BaHHOCTK LLikana oueHoK
KOMMneTeHLNiA

CepopmmpoBaHHbIe 3HaHMs 06 OCHOBHbIX METOAAaxX LMpPOBOY [ToBbILLIEHHBIV OT/IM4HO

06paboTku n3o0bpakeHu u MmaTemaTMyeCcKoM annapaTe A4 YPOBEHb

onncaHnsa n3obpaxxeHni v npeobpasyoLmnx CUCTEM.
ChopmMupoBaHHOE yMEHME MPUMEHSATb NepPedYnCIEHHbIE
cBeneHus rpu Beibope MeTofa peLueHns 3a8ay 06paboTkum
n30b6paxKxeHuyl, aHam3a v CuHTe3a npeobpasyroLmx CUCTEM.
CehopmupoBaHHbIE HaBbIKW BAALAEHNS METOANKOMN
MCr0/Ib30BaHNS N3y4EeHHOr0 MaTeMaTU4eckoro annapaTta 44
peLleHus 3a[a4y aHa/im3a u CuHTe3a cuctemM obpaboTku
n3o0bpaxxeHuii. ChopMnpoBaHHbLIE 3HaHNS CrOCoboB peaan3aumm
aaropuTMoB 06paboTKM N300paXxeHWi B BUAE KOMIbIOTEPHbIX
rnporpamMm € y4eToMm crieungukm npeameTHon obaactuy,
MeTOANKN aHan3a BblYNCINTE/IbHOW CTIOXKHOCTY pean3yembix
anroputmoB. C(hopMUpPOBaHHOE YMEHNE MPUMEHSATh
rnepevyncIeHHbIe CBEAEHUS Mpu BbIBOPE KOHKPETHOro crocoba
a/ropuTMNYECKoN peansaumm crneungunyeckon obpaboTku
M306paxKeHuyi C y4eToM pe3yibTaToB aHa/in3a aropuTMoB Mo
BbIYUCANTENLHOW CI0XKHOCTH. ChOPMUPOBAHHBIE HABbLIKY
paboThbl C HECKOJIbKUMU [OCTYMHBIMA MHCTPYMEHTaMM,
npeaHa3HavYeHHbIMY 151 PaKTUYECKOW peanv3aumm n3y4yaembix
MeToA0B 06paboTKM N306paxKeHn.




CchopmupoBaHHbIE, HO coAep KalLumne oTAebHbIE MPobesibl
npeacTaBaeHns 06 0CHOBHbIX MeToAax LingppoBovi 06paboTku
n306paxkeHny N MaTeMaTU4eCKoM annapaTte AJ151 OnncaHus
n3o0bpaxxeHui n npeobpa3syrLmx CUCTEM. YCreLIHoe, HO
copepxallee oTAe/IbHble NPobesibl yMeHNe MPUMEHATb
rnepeyncieHHble CBeAEHVS Npy Boibope MeToAa peLleHns 3a4ay
06paboTku n3obpaxkeHui, aHaan3a u CUHTEe3a rnpeobpasyoLmx
cuctem. ChopMupoBaHHbIe, HO codep)xalyme oTAe/bHbIE
rpobesibl HaBbIKU BAALAEHNS METOANKOW UCM0/1b30BaHUS
M3yYeHHOro MaTeMaTM4yeCcKoro annapata A1 peLueHns 3aga4y
aHaan3a u CMHTe3a cuctem 0bpaboTku n300paxeH.
CchopmupoBaHHbIe, HO coaep Kalyme oTAe bHbIe Mpobesibl
npeacTaB/ieHns 0 criocobax peanv3aunmy aaropuTMos 06paboTku
n306paxKeHuyi B BUAE KOMMbIOTEPHbLIX MPOrpaMmm C y4eTom
cneunuKky npesMeTHoN 0ba1acTu, 0 METOANKE aHam3a
BbIYNCINTEIbHOW CJIOXHOCTY peasn3yeMblx aJiropuTMOB.
YcneluHoe, Ho copepxallee oTAe/bHblE MPobesibi yMeHue
MPUMEHSITL MepevYncaeHHbIe CBeAEHNS npyu Bblbope KOHKPETHOMo
crocoba anropuTMUYECKON peaansaLumnm CneLnpuyeckon
06paboTKy n306paXkeHni C y4eToM pe3yibTaToB aHasam3a
aJIrOPUTMOB 110 BbIYUC/TNTENIbHOM C/TOXKHOCTH.
CchopmupoBaHHbIe, HO coaepKalume oTAe bHbIe Mpobesibl
HaBbIKu paboTbl C HECKOIbKUMU AOCTYMHBIMU UHCTPYMEHTaMU,
npeAHa3HavYeHHbIMY 7151 MPaKTUYECKOU peain3aumm n3y4aemblx
mMeTon08B 06paboTKm n306paxeHni.

Ga3oBbin
YPOBEHb

XopoLuo

HenonHoe npeacTasieHne 06 0CHOBHbIX METOAaxX LNMPOBON
00paboTKyN n306parkeHni n MaTeMaTUYEeCKOM annaparte 4.
onucaHnsa n3obpaxxeHui n npeobpasyrLumnx CCTeM. YcreLHoe,
HO HE CUCTEMHOE YMEHWE MPUMEHATb MEPEYNCIEHHbBIE CBEAEHUS
npu Beibope MeToAa pelleHns 3aaay 0bpaboTkm n3obpaxxeHm,
aHanv3a v cuHTe3a npeobpasytomx cnctem. HemosiHoe
BJlaleHNe HaBbikaMy BJ1a€HNS METOANKOU UCM0J1b30BaHSA
M3y4YEeHHOro MaTeMaTu4yecKoro arnmnaparta A/ peLueHns 3ajay
aHaiv3a v cuHTe3a cuctem obpaboTku nzobpaxkeHuii. HermoiHoe
npeAcTassieHne 0 crnocobax peaansaunmy aaropuTMoB 0bpaboTku
n306paXkeHuii B BUAE KOMIMbIOTEPHBIX MPOrpamMm C y4eToM
crneunguky npeaMeTHou 0b61acTu, 0 MeToANKE aHan3a
BbIYUCINTETIbHOU CJIOXHOCTY Pean3yeMblx airopuTMOoB.
ycrielHoe, HO He CUCTEMHOE yMeHNe NPUMEHSATb
rnepeyncieHHble CBeAeHUs rpy BbIboOpe KOHKPETHOro crocoba
aIropuTMUYECKON peaansauymm cneunpunyeckor obpaboTku
M306paxKxeHuyi C y4eToM pe3y/ibTaToB aHa/in3a aJiropuTMOB 10
BbIYUCINTEIbHOW CIOXHOCTU. HernoHoe BnajeHne HaBblKkaMu
paboThl C HECKOJIbKUMU [OCTYMHbLIMA MHCTPYMEHTaMM,
npeAHa3HavYeHHbIMY 7151 MPaKTUYECKOV pean3aumm n3y4aemblx
mMeTon0B 06paboTKm n306paxeHni.

lMoporoBbivi
ypOBEHb

YosneTBopu-TebHO

®parMeHTapHbIe 3HaHUS UAN OTCYTCTBUE 3HAHWM.
®parMeHTapHbIE YMEHWUS UIN OTCYTCTBUE YMEHUIA.
®parMeHTapHbIe HaBbIKU UJIN OTCYTCTBUE HABbIKOB.

HeynoBneTBopu-TEIBEHO




