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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-meToau4eckmum cosetoM ®KH, npotokon HMC ®KH Ne 5 o1 05.03.2024
8. Y4yeOHbIN ron;:

2024-2025

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:

Kon 1 Ha3BaHWe KoMMeTeHLMm Kol v Ha3BaHWe nHanKaTopa

KOMMNeTeHuunn

3HaHMﬂ,yMeHMﬂ,HaBHKM

MK-2 CnocobeH pa3pabaTbiBaThb MK-2.1 3HaeT coBpeMeHHble 3HaTb: NPUHLNUMNbLI MOLEINPOBaHMUA

cTpaTerum npoeKkTnpoBaHus,
onpenesieHneM Lenen
NPOEKTUPOBAHNS, KpUTEPUEB

3hhEKTUBHOCTU, OrPaHNYEHNIA

NMPUMEHNMOCTN

TEXHOJIOMNWN YNpaBeHns
NpoeKkTamMu, yrnpasieHue
N3MEHEeHNAMU, NHCTPYMEHTbI
N MeTofbl ynpaBsJieHuns
3aUHTepeCcoBaHHbIMYU
CTOpPOHaMU MPOEKTa,
COBpPEMEHHbIe CTaHZapThI
NH{OpPMaLMOHHOr 0
B3aUMOLENCTBUS CUCTEM,
OCHOBbI MEHEe)KMEeHTa, B TOM
yucne MeHeg)XMeHTa
KayecTBa

nNpnbopoB perncTpaunm LngpoBbIx
n306pakeHnit; OCHOBHbIE MeTOoAbI
umnposoi 06paboTkm
n306paXKeHnn N MaTeMaTUYECKIN
annapaT 415 onucaHus
n3o06paxkeHn n npeobpasyroLmx
cucTem; cnocobbl peannsaunm
anropuTMoB 06paboTKu
n3obpakeHnin B BUAe
KOMMbIOTEPHbIX MPOrpamMMm C
y4eTOM Cneuntmkn npeaMeTHON
obnactun, MeToAUKY aHann3a
BbIYUCINTENLHOWN CNOXHOCTU
peann3yeMbix aaropuTMoB



Kon v Ha3BaHMe KoMMeTeHL K

MK-5 CnocobeH pa3pabaTbiBaTb
N NccnenoBaTb MOAENM
06beKTOB NPOtheCcCcroHaNbLHOM
LesTeNIbHOCTK, NpeasiaraThb 1
afanTupoBaTh METOANKM
peLleHns Hay4Ho-
nccnenoBaTeNbCKMX 3a4ay,
MMaHMPOBATb W NMPOBOAUTH
nccnenoBaHus

MK-5 CnocobeH pa3pabaThiBaTb
N nccnepoBaTh MoLenn
06beKTOB NpPotheccroHanLHOM
LeATeNbHOCTW, Npeanaratb 1
aflanTUMpoBaTb METOAUKM
PeLUEeHNs Hay4HO-
nccnenoBaTeNbCKNX 3a4ad,
NNaHUPOBATb 1 MPOBOANUTL
nccnenoBaHns

Kog v Ha3BaHWe MHauKaTopa
KoMneTeHunmn

MK-5.2 YmMeeT npoBOOuUTb U
OpraHM30BbIBaTb
NpoBefeHNe NCCea0BaHNNA,
HamnpaBJIEHHbIX Ha pelleHne
nccnenoBaTeNbCKUX 3aad B
paMKax peanam3sauumn
Hay4HoOro (Hay4Ho-
TEXHUYECKOro,
WHHOBALIMOHHOI0) NPOeKTa C
NCNOJIb30BaHNEM MoLenen
0bbekTOB
npogeccMoHanbHOW
nesaTenbHOCTH

MK-5.3 YmeeT ocyLLecTBAATb
MOZLEeNnpoBaHMe NpoLLeccoB
061bEKTOB, MOCTAHOBKY U
NpoBeAeHNe 3KCNePUMEHTOB
Mo 3af4aHHON MeToLOVKE U
aHann3 pesynbTaTos,
OCYLLEeCTBAATL BbIBOP
ONTUMANbHbIX PELUEeHNIA

12. 0O6beM AuCUMNAUHBI B 3a4€THbIX eAuHUuLax/yac:

4/144

¢0pMa npoMeXxyTo4 HOM aTTecTaLuu:

9K3aMeH

3HaHWA, YMEHUS, HaBbIKK

YMeTb: NMPUMEHATb MOAENN
npeobpa3oBaHWin AUCKpeTM3aumuu,
KBAHTOBAHMUSA, a Takxe
KOJIOPMMETPUN B CUCTEMAX
06paboTkm n3obparkeHuin;
NPUMEHSATb NepevnCIeHHble
cBefeHuns npu Belbope meToda
pelweHns 3aga4 0bpaboTku
n306paxxKeHnit, aHaam3a n CMHTEe3a
npeobpasyoLmx

CUCTEM; NMPUMEHATb NOyYEHHbIE
3HaHMA Npu BbIBOPE KOHKPETHOr O
crnocoba anropuTMmUYecKon
peanuauumn cneynduyeckomn
06paboTkm n3obparkeHun c
y4eTOM pe3y/ibTaTOB aHa/m3a
aJiIrOPUTMOB MO BbIYUC/INTENbHON
CI0XHOCTK

BNageTb (MMeTb HaBbiK(K)):
METOAMKOWM MUCMO/b30BaHNA
MaTeMaTUYeCKOro annapaTa
onncaHus onepauui
OVCKPETM3aLUnM, KBaHTOBaHUS 1
LiIBETOBOCNPON3BEAEHNSA B
pa3paboTke npouenyp 0bpaboTkn
n306pa>keHnin; MeToaunKom
NCMob30BaHNA N3YYEHHOT O
MaTeMaTUYecKoro annapaTta Ans
pelleHns 3aay aHaam3a u
CUHTEe3a cuctem 06paboTku
n306pa>xeHnin; HaBblkamn paboTbl
C HECKOJIbKUMI JOCTYMHbIMU
NHCTPYMEHTaMW,
npeaHa3Ha4YeHHbIMW s
NPaKTUYECKON peanun3auum
n3y4aembix MeTofoB 0bpaboTku
n3obpakeHni



13. TpynoeMKOCTb NO BUA.aM y4ebHon paboTbl

Bunpg y4yebHom paboThl

AYLNTOPHbIE 3aHATUSA
JIEKLMOHHbIE 3aHATMA
MpakTnyeckune 3aHATMA
JNabopaTopHble 3aHATUSA

CamocToaTenbHasa paboTa
KypcoBas paboTa

MpoMeXxyTo4YHaa aTTecTaums
Yacbl Ha KOHTPOJb

Bcero

13.1. Copep>XaHue AUCLUMJINHbLI

n/m HaumeHoBaHMWe pa3nena
OUCLUUNANHBI

1 Knaccugmkaums MeToLoB,
ANrOPUTMOB U CUCTEM
06paboTKn n306parkeHni.

2 MaTemaTmnyeckas Moaenb

HenpepbIBHOr0 N306paxeHus.

3 MaTemaTnyeckoe onuncaHue
cuctem npeobpazoBaHms
HenpepbIBHbLIX N306parkeHuni.

CemecTp 1

54
18

36
54

36
36
144

Colep>xaHve pasfaena AuCLunanHbl

Moaxonbl K Knaccugpukaymm MeTonos,
aNropuTMOB U CUCTEM LINPOBOIA
0bpaboTkn n3obparkeHnin. dTansl
06paboTkn n306parkeHnin CUCTeMON
TEeXHWYEeCKOro 3peHns: BBOA MHGopMaLuun,
npeaBapuTensHas 0bpaboTka,
CermMeHTauus, onucaHune, pacnosHaBaHue.

MaTemaTunyeckuii annapaTt A4Jia onucaHus
HernpepbIBHbIX N306paXkeHWnN.
MpoCTpaHCTBEHHbIE YaCTOThbl. [IByMepHoe
npeobpa3oBaHune Oypbe. [1IByMmepHas
yHKUMA Oupaka n ee
AngpepeHumpoBaHue.

MaTemaTunyeckoe onncaHne CUCTeM ans
npeobpa30BaHNs HEMPEPbIBHbIX
n3o06pakeHnin. JInHenHble 1
NPOCTPaHCTBEHHO-MHBAPUAHTHbIE
cucTeMbl. FOMOMOPMHBbIE PUILTPbI.

Bcero

54
18

36
54

36
36
144

Peannzauns
pa3fena
AVNCLMNANHBI C
NMOMOLLbIO
OHMalMH-Kypca,
3YMK

ANCTaHLUNOHHOE
YyTeHne nekuun,
KOHCMEeKT-

anemeT "KHura"

JNCTAHLNOHHOE
YTeHne nekuun,
KOHCMEeKT-

anemeT "KHura"

ANCTaHLUNOHHOE
YTeHne nekuun,
KOHCMEKT-

anemMeT "KHura"



n/m HauwmeHoBaHVe paspena
ONCUNNNHBI

4 Mogenu 3puTenbHON CUCTEMBI
yesioBeka.

5 OCHOBbI KOJIOPUMETPUN.

6 AnckpeTunsaums un
BOCCTaHOBJIEHNE
n306pa>keHni.

7 KBaHTOBaHMe n306pa>keHuni.

Colep>xaHve pasfaena AuCLUnanHbl

CybbeKkTUBHbIE XapaKTEPUCTUKN
OLLYyLeHNA CBeTa, MoAennpyemble
0COBEHHOCTW 3PUTENBHON CUCTEMbI (BUAbI
peLenTopoB U NX YYBCTBUTEJIbHOCTb,
ONTWKa rna3a, MexaHu3M slatepasibHoro
TOPMOXKEHUS, BpEMEHHAs peakLuus).
Jlorapumumyeckas n paclumpeHHas
MoZeniv 0LHOLBETHOro 3peHus. Mogenu
LLBETOBOI0 3peHus.

AKCMOMBbI ypaBHUBaAHWSA LIBETOB, LIBETOBOE
NPOCTPAHCTBO, KOOPAMHATLI LiBETA U
LBETHOCTW, TPEYronbHUK Makceenna,
npeobpa3oBaHna KOOpAMHAT LBeTa.
CTaHpapTu3aumns CucTeM KOOpPAUHAT
LBETa: NOCTPOEHME KONIOPUMETPUYECKON
cuctemsl. lnarpaMma LLBETHOCTW U JIOKYC.
Bbibop OCHOBHbIX LIBETOB
KOJIOPMMETPUYECKON CUCTEMbI U B
KOHCTPYKLMW LIBETOBOCMPOMN3BOAALLErO
YyCTPONCTBA.

MaTemMaTn4yeckoe onncaHne naeasbHom
AVNCKpeTM3aumm n BOCCTaHOBNeHMA 6e3
noTepb, MaTeEMaTUYECKE MOLENN
peasibHbIX CUCTEMbI ANCKPETU3aL MM
(MOLenmpoBaHne NCKaXKEHUN n3-3a
KOHEYHbIX pa3MepoB ANCKPETU3IMPYIOLLEN
peLleTKn, N3-3a KOHEYHOW LUNPUHBI
ANCKPEeTU3MPYIOLLLEro MMMy JbCa, 1U3-3a
HefoCTaTOYHOM YacCTOThl AUCKPETM3aLumnm).

ioeanbHbIA M paBHOMEPHbIA
KBaHTOBaTe/lb, KBAHTOBaTE/Ib CO COXKaTUEM,
KBaHTOBaHWE LiBETHbIX N306pakeHni,
pekoMeHAauun no undgposon obpaboTke
KBaHTOBAHHbIX N306parkeHWiA.

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"

JNCTaHLMNOHHOE
YyTeHune nekLuunn,
KOHCMeKT-

anemeT "KHura"



n/m HauwmeHoBaHVe paspena
ONCUNNNHBI

8 JInnenHas undgposas
obpaboTka n3obpaxkeHunn.

9 PekypcnBHas hunbTpayms.

10  MeTo4bl CHUXEHUS YPOBHS
LUYMOB 1 MOMEeX Ha
n306pa>keHnn.

Colep>xaHve pasfaena AuCLUnanHbl

0600LLEeHHbIN NMHENHbLIA ONepaTop,
pa3nenmMocTb npeobpasoBaHms.
OnepaTop cynepno3uunn. OnepaTtop
CBepPTKW. YHUTapHble Nnpeobpa3oBaHms:
0606LeHHbIV ONepaTop, Pa3fennmMocTb

fApa, ANCKpeTHoe npeobpa3oBaHue dypbe

OMN® (cBoncTBa, yMEHbLUAOLWMe
CNNOXKHOCTb aJIrOPUTMOB, PaCcYeT CBEPTKM C
ncnosb3oBaHuem AMd).

MaTemaTuyeckuin annapaT 419 OnucaHma
PEKYPCUBHbIX (UNLTPOB (z-
npeobpa3oBaHne N cUCTeEMHas PyHKLMUS),
yCNOBUSA UX (U3NYECKON peasinzyeMocTu n
YyCTOMYMBOCTW, MOCTAHOBKA 3a4a4u
CcMHTe3a. CpaBHEHMe afiropuTMoB Mo
CNOXKHOCTM C paHee pacCMOTPEHHbIMU.
OcobeHHOCTN peann3aunm pekypCcrMBHbIX
bunbTpoB and 06paboTkn nsobpakeHuin
unbTp 1-ro pona, MmeToLb
CMMMeTpU3aumnmn MyHKLMK paccesHus
TOYKMN.

0630p METOAOB CHUXXEHWS YPOBHS LLIYMOB
1 NOMEX Ha U306paxxKeHuu:
HMW3KOYaCTOTHas IMHenHas huabTpaums,
HesSIMHENHoe No4aBeHNE UMMYJIbCHBIX
nomex (B 4aCTHOCTW, MeAnaHHasn
hunbTPaLUS), aNrOPUTMbl YCTPAHEHUS
noMex Ha 2-rpafaLoHHbIX
13006paXkeHnsax, NoJaBneHue
MYJIbTUTMIMKATUBHBIX NOMEX, BUHEPOBCKas
UNbTPALMS WYMOB C 3aaHHbIMY
CNeKTpabHbIMU XapaKTepUCTUKaMU.

Peannzauns
paszena
AVNCLMMANHBI C
MOMOLLbIO
OHMalMH-Kypca,
3YMK

ONCTAHLNOHHOE
YyTeHune nekLumnn,
KOHCMEeKT-
sanemeT "KHura",
KOHTPOJb -
3/IeMeHT
"3apaHune"

ANCTaHLUNOHHOE
YyTeHue nekuunn,
KOHCMEeKT-
sanemeT "KHura",
KOHTPOJb -
3/IeMeHT
"3apaHne"

ANCTaHLNOHHOE
YyTeHune nekuunn,
KOHCMEeKT-
anemeT "KHura",
KOHTPOJb -
3/IeMEHT
"3afaHune"



n/n  HaumeHoBaHMWe pa3gena Colep>xaHve pasfaena AuCLUnanHbl Peanusauus

AUCUUNANHBI pa3gena
LVCUUMINHBI C
MOMOLLbIO
OHMalMH-Kypca,
JYMK
11  YnydyweHure KavecTBa 0630p METOA0B YyHLLEHNS -
n306pa>keHni. (cybbekTuBHOro) KavecTsa n30bparkeHui:

N3MEHEHNE KOHTPAcCTa, NoAYePKUBaHME
rpaHuu, npeobpa3oBaHue CNekTpa,
BbIP@BHMBAHWE FMCTOrPaAMM
(aHannTMYeckoe NpubnmxeHme n
LMpoBbIe METOAbI, JIOKA/IbHOE
rMCTOrpaMMHOE BblpaBHMBAHUE).

12 PecTaBpauus n3obpaxkeHui. lMocTaHOBKa 3a4a4n pecTaBpauum -
n3obpaxeHun: mogennpoBaHne
NCKakeHun (Moagenn nsobpaxkaoLwmx
cMcTeM, UngpoBbix NpeobpasoBaTenen un
LLYMOB Ha n306pa>keHnn) 1 cnocobbl
obpalleHns ncka)karLwmnx
npeobpa3oBaHuii. MeTon BUHEPOBCKOI0
OLEHMNBAHUS B NPUMEHEHN K pecTaBpaLun
n306paxeHunn.

13 KOHTYpHbIN aHa 3. STanbl KOHTYPHOr0 aHaM3a B 3afaye -
cerMeHTauumn nsobpaxeHunin: ob3op
MeTOL0B KOHTPaCcTUPOBaHWSA nepenagos
(anddepeHumpoBaHmne n3obpaxeHusa u
Lp.), MeTobl NOCTPOEHNS KOHTYpa
(coepmHeHmne ToYek nepenana, aaropuTMsl
NpOCNeXnBaHNA KOHTYpPOB, r106anbHbIN
aHanM3 MeTogamu Teopun rpados,
MeTOoAbl anmnpoKCMMaL M KOHTYPHbIX
KPWBbIX, B YaCTHOCTH, Npeobpa3zoBaHune
Xoyra (Xada)).

14 ToporoBas cermMmeHTauLus. 0630p METOLOB MOPOrOBOM CErMeHTaLmm -
n306paXkeHunin: onpeaesieHne nopora no
rncTorpaMmme, anropuTMbl ¢ BbI6opom
AVHaMNYeCcKoro rnopora, Belibop nopora
METOAO0M TEOPUN NPUHATUS PELLEHWNA,
cerMeHTauus ¢ anhepeHLMpoBaHNEM,
MHOroMepHas NMoporoeas cerMeHTauums.



n/m HaumeHoBaHMWe pa3fena ConepxxaHue pasfena AUCUUNINHBGI Peanunzauns
ANCLUMMANHBI pasgena
ANCUUNINHBI C
MOMOLLLbIO
OHMalMH-Kypca,
3YMK

15  065acTHO-OPUEHTMPOBAHHANA 0630p MeTonOB 06N1aCTHO- -
cerMeHTauus. OPWEHTUPOBAHHON CEerMeHTaumnn:
aNropuTMbl paclumpeHmsa obnactuy,
anropuTMbl pasbueHns n obvegnHeHUs

obnacTen.

16  [NapannesbHO-pekypCcuBHbIE MpUHUMNBI NOCTPOEHUA NnapasisiesibHo- AVNCTaHUNOHHOE
mMeTonbl 06paboTKy PEKYPCMBHbLIX (PUIbTPOB C KOHEYHOW YTEeHMe nekuunn,
n306pa>keHni. UMMNYJIbCHOW XapakTepuctmkon. 0630p KOHCMeKT-

3a4a4 13 061acT NpUMeHeHus afemeT "KHura",
rnapasnesibHO-peKYpPCUBHbIX METOLO0B. KOHTPOJIb -
3N1eMeHT
"3apaHne"
13.2. Tembl (pa3pensl) AUCLUNINHBI U BUObI 3aHATUHA

Ne HanmeHoBaHMe TeMbl NlekunoHHble  MMpakTuyeckne JlabopaTopHble CamocTosATenbHass Bcero

n/n  (pasgena) 3aHATUSA 3aHATUSA 3aHATUS paboTa

1 Knaccudukauma MeTonos, 1 3 4

aJIrOpUTMOB U CUCTEM
06paboTKM n306parkeHni.

2 MaTeMaTnyeckas Moaenb 1 3 4
HernpepbIBHOIO
n3obpaxeHus.

3 MaTemaTunyeckoe onucaHue 1 2 3 6

cucTem npeobpaszoBaHus
HernpepbIBHbIX
n306paxeHnn.
4 Mopnenu 3puTensHON 1 3 4
CUCTEMBI YeN0BEKa.

5 OCHOBbI KONOPUMETPUMN. 1 2 3 6

6 OnckpeTusaymsa un 1 3 4
BOCCTAHOBNEHME
n306pakeHunn.

7 KBaHTOBaHue nsobpaxerHnn. 1 3 4

8 JNInHenHas uudposas 1 4 3 8

0bpaboTka nzobpakeHnn.



Ne HanmeHoBaHMe TeMbl JlekumnoHHble  TNpakTunyeckme JlabopaTopHele CamocTosTenbHas Bcero

n/n  (pasgena) 3aHATUSA 3aHATUSA 3aHATUSA paboTa
9 PekypcuBHas puibTpaums. 1 4 3 8
10 MeToAbl CHUXEHUS YPOBHS 1 4 3 8
LUYMOB U MOMEX Ha
n3obpaxeHmu.
11  Yny4yweHune KavecTBa 2 4 4 10
n306pa>keHunn.
12 PectaBpauus nzobpaxkeHun. 1 5 4 10
13 KOHTYpHbIN aHaim3. 2 4 4 10
14  TloporoBas cermeHTaums. 1 3 4 8
15 O6nacTHo-OopueHTMpoBaHHaa 1 4 5
cermeHTauusa.
16 [MapannencHo-pekypcuBHble 1 4 4 9
MeToAbl 06paboTKK
n306pakeHunn.
18 0 36 54 108

14. MeToaunyeckme yKasaHua ana oby4aloLwmxcs no 0CBOEHMIO AUCLUNJINHBI

Mpu ucnonb30BaHMM AUCTAHUMUOHHbIX 0Opa3oBaTesibHbIX TEXHONOIMM 1 3/IEKTPOHHOIO 00yYeHNs
BbIMNOJIHATL BCE YKa3aHUs npenofaBaTesieil, BOBPeMs NOAKIIYATLCS K online 3aHATUAM, OTBETCTBEHHO
NOAXOAMTb K 3aaHNsIM N1 CAMOCTOATENbHON paboThl.

BHeayauTOopHas caMmocToaTesibHaA paboTa cTyAeHTOB BKIlOYaET NpopaboTKy MaTepuanos ek,
N3y4yeHne peKoMeHJ0BaHHON IMTepaTypbl, MOArOTOBKY K KOHTPOJIbHLIM paboTaMm, MoAroTOBKY K
nabopaTopHbIM paboTaMm 1 KX 3aliMTaM, NOArOTOBKY K YCTHOMY OMpPOCY M 3K3aMeHy. B Y4ebHOM nnaHe Ha
NOArOTOBKY K 3K3aMeHY 13 06LLei TPpya0eMKOCTU CaMOCTOSTeNIbHON paboTbl BbiAeneHo 36 Yacos.

CamocTosTenbHasa pabota B ayaUTOPUM BLINONHAETCS NOL HENOCPEACTBEHHLIM PYKOBOACTBOM
npenogasatens. 4nsa nosbiweHns 3 PEKTUBHOCTM PYKOBOACTBA NpW NpoBeAeHMn nabopaTopHbIX
3aHATWIN, NpU3BaHHbIX 06ecne4nTb BbIBOPOYHOE NCNOJIb30BaHNE NEKLMOHHOro MaTeprana ans bonee
ryboKOro nsy4yeHus oTAeNbHbIX MeTOA0B 06paboTKM M306parkeHnn Npu peeHnmn COOTBETCTBYOLLNX
NPaKTM4eCKUX 3afay, HeobXoAMMO CCbIIaTbCA Ha MaTepuasbl IEKLMIA, MOKa3biBas MECTO peLlaeMblX
3afay B 0bLLeM nnaHe n3noxxeHus. NMpuMepHbIN NepeyveHb 3aay C peKOMeH4auMaMn OTHOCUTENbHO
cofepxxaHus nabopaTopHOro 3aHATMNA MPUBOANTCSA HMXKE.

e Bbibop MHCTpPYMeHTapusa o8 NpakTUYeCKon peannsaunm pacCMaTpMBaEMbIX gajiee MeTO40B
ungpposon 06paboTkun n3obpakeHnin. NMPUMEHNTL B peann3aunmn NpUIoXKEHNIN PEKOMEHAALNN MO
umndpoBo 06paboTke KBaHTOBaHHLIX N306parkeHnn. N3y4nTb 0COBEHHOCTN BHYTPEHHENO
NpeAacTaB/eHNs N306pa)keHNn NCNob3yeMbIM Aafiee MHCTPYMeHTapueM. Peann3auns mogenen
agANTUBHOIO FayCCOBCKOrO LWyMa U MMMYJbCHON NOMEXN.

e 3anaya Ne 1. Pa3paboTka NpuIoXKeHUS, PeannsyoLLero MeTo AMHENHON HU3KOYAaCTOTHON
unbTpaunmn agaMTUBHOMO WyMa Ha n3obparkeHnn. N3y4nTb LMGpPOBOIA onepaTop CBEPTKN 1
MCNONb30BaTh €ro B Ka4ecTse Moaenu punbTpa. BoipaboTaTb pekomeHgaumm no Beibopy Noaocsl
nponyckaHmsa uabTpa B 3aBUCUMOCTU OT MHTEHCUBHOCTY LWYMa M MPOAEMOHCTPUPOBATL KX
CrpaBeL/IMBOCTb.



3anayva Ne 2. Peanm3aums meTtoa peKypCUBHOM HU3KOYACTOTHOW (hunbTpaumnmn nsobpaxeHns c
LieNbl0 CHUXXEHWS YPOBHS afAUTUBHOMO WyMa. N3y4ynTb ocobeHHOCTU mnbTpa 1-ro poga v
NCMoNb30BaTh €ro B peann3aunm MetToaa. BoibpaTb KONMYECTBEHHBIN KPUTEPUIA OLLEHKMN KaveCTBa
0bpaboTky (HanprumMep, MakCMManbHOe NN CpefHEeKBaApaTUYeCKoe OTKIIOHEHNE 3/IEMEHTOB
obpaboTaHHOro n3obparkeHnsa oT MCXOAHOro, CBOBOAHOMO OT LWyMa) 1 No pe3ybTaTam
3KCnepuMeHTa BblpaboTaTb pekoMeHAaLmmn No BbIOopy MeXay peKypCUBHbLIM U HEPEKYPCHBHBIM
bunbTPaMm B 3aBUCUMOCTY OT XapakKTePUCTUK LLUyMa 1 n30bpaxkeHns.

3afayva Ne 3. Peanm3oBaTb Mogenb MeanaHHOro usbTpa n3obpakeHusa oas ycTpaHeHus
MUMNYNbCHBIX NOMeX. MPUMEHNTb B peasin3aLnm anroputM Xoopa nomcka MeamnaHs.
MpoAeMoHCTPMPOBaTL BO3MOXHOCTU METOAa MPW PasinyHbIX (hopMax anepTypbl YUIbTpa u
WHTEHCUBHOCTM MOMEX.

3afnayva Ne 4. leMOHCTpaLma MeTofa yayyLlleHns KavyecTBa n3obpa)keHns nog4yepkmBaHnem
rpanHuu. icnonb3oBaTh MOLENb HEPEKYPCUBHOIO JIMHENHOIrO (PUIbTPa BEPXHUX Y4aCcTOT.
Peann3oBaTb BO3MOXHOCTb Bblbopa 13 Habopa PpuibTPOB C pa3nyaloWwnMNCA YacToTaMm cpesa.
3apaya Ne 5. PeannzoBaTtb Mogenn auddepeHLnaTopoB n3o0bpaXkeHns C Lebilo KOHTPacTMPOBaHNA
rnepenafos 1 NOArOTOBKWM KOHTYPHOro npenapaTta. [l pacyeTa nong MoAysia rpagneHTa
ncnonb3osaTtb onepatopbl Cobens. B peanusaunm onepaTopa Jlannaca ncnonb3oBaTb
pa3paboTaHHy0 MOLesb IMHENHOrO (hnabTpa.

3apaya Ne 6. Peann3oBaTb NpuioxeHne Ana pacyeta npeobpaszoBaHna Xoyra n3obpaxeHus (metos
"CTArMBaHUA NpsMbIX B TOYKN"). NoCTpoUTb n30bpakeHne nNaoCcKoCTM NapamMeTpoB U
NPOAEMOHCTPMPOBaTL OOHapYXXeHWe NPAMbIX YH4aCTKOB KOHTYpa Ha MCXOLHOM 130bpakeHuu.
3afnayva Ne 7. Pa3paboTka npunoxxeHus ona rnobanbHOro KOHTYPHOr0 aHann3a n3obpakeHus
MeTofamMu Teopun rpados. V3y4ynTb npasBmaa NOCTPOEHUSA UCXOLHOr0 rpada no aHaansnpyemomy
n306paXKkeHnIo: COOTBETCTBUE BEPLUMH 3/IeMEHTaM KOHTYpa, NOCTPOeHne oyr N UX CTOMMOCTb. [ns
pelleHns popMasn30BaHHON 3ala4yy NOUCKa MyTU HaVMeHbLUEeNn CTOMMOCTMW UCMNOJIb30BaTb
anroputm A*. MpoLeMoHCTpUpoBaTb paboTy anropuTMa nNpw UCMob30BaHUM Pa3anyHbIX 3BPUCTUK
C Luesbio cokpalleHus obbeMa noncka, a Takxxe B pas/inyHbIX YCJI0BMAX (0COOEHHOCTM
n306paxkeHns, MIHTEHCMBHOCTb aAAUTUBHOMO LUYMa U UMMYJIbCHbIX MOMEX).

15. MepeyeHb OCHOBHOM U A,ONO/IHUTEJILHON NUTEpaTypbl, PECYypPCOB MHTEPHET, HeobXoAUMbIX
011 OCBOEHUSA AUCLUMJINHDI

No
n/n

NCcToYHUK

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 c. : na., Tabn., cxeMm. - Pexxum goctyna: no nognucke. - URL:
https://biblioclub.ru/index.php?page=book&id=563997

Mamyes, I'.B. LluppoBoe TenesnaeHne: TeopeTnyeckme 0CHOBbI U MpakTuyeckoe NnpuMeHeHune ;
[16+]/T.B. Mamyes, C.B. TbipblkiH ; HOBOCMBMPCKMIA rOCY AapCTBEHHLIN TEXHUYECKMNIA
yHUBepcuTeT. - HoBocnbumpck : HoBocnbnpCknin rocy4apCTBEHHbIN 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) nononHuTeNbHas anTepaTypa:



Ne NCTOYHMK

1 ObpaboTka nsobpakeHuin ¢ 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. — TekcT :
3JIEKTPOHHBIN // JlaHb : 3N1eKTPOHHO-6MbAnoTeyHas cnctema. — URL:
https://e.lanbook.com/book/90116

B) MH(HOPMALIMOHHbIE 371eKTPOHHO-06pa3oBaTesIbHbIE PECYPCbI:

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

2 https://edu.vsu.ru Obpa3oBaTenbHbIN NOpTan "INEKTPOHHbIA YHUBEpCMTET BIY"

16. MepeuyeHb yuebHO-MeTOoaUUYECKOro obecneyeHus A CaMOCTOATENIbHOW PaboThI

Ne n/m NCTOYHUK

1 PekoMeHL0BaHHas NporpaMMon nutepaTypa.

2 KoHCNeKTbl NeKLnn.

3 dNeKTPOHHOEe MeToamyeckoe nocobue (B hopMe aBTOMaTM3MPOBAHHOW 0by4atoLwen CUCTEMbI).
4 OduumnanbHbin cant GubnmotTekn KkomMmnboTepHOro 3peHus OpenCV: http://opencv.org/

17. O6bpasoBaTesibHble TEXHOJIOTUMM, UCNOJIb3yeMble NPU peanunsauum y4ebHON AUCLUNIUHBI,
BKJIlOYasA OUCTAHUMOHHbIe oOpa3oBaTenbHble TexHonoruun (AOT), anekTpoHHoe oby4yeHue (30),
cMeLLlaHHoe obyuyeHue):

B KayecTBe MHTErpmpoBaHHOW cpelbl pa3paboTkn npu nposeneHnn nabopaTopHbiX paboT CcTyneHTam
PEKOMEHAOYETCS NCMOJIb30BaHNe YCTAaHOBIEHHOIO B KOMMbLIOTEPHbBIX KNacCax PaKyAbTeTa KOMMNbIOTEPHbIX
HayK JINLEH3NOHHOI0 nporpammHoro obecneyeHuns Microsoft Visual Studio n 6ubnnoTekn KOMMbIOTEPHOTO
3peHUns C OTKPLITbIM NCXOAHbIM KogoM OpenCV.

BHeayauTopHasa camocTosTenbHasa paboTa, Kak npasBwio, npejnosaraeT NUCNoJib30BaHWe CTyLeHTaMu
cpenbl pa3pabotkm Microsoft Visual Studio, oduumanbHaa npouefypa YCTaHOBKW KOTOPOW Ha
cobCcTBeHHbIE KOMMbIOTEPbl CTYAEHTOB obecrneyeHa (haky/ibTETOM KOMMbOTEPHbIX HayK. ObneryeHHbIN
BapuvaHT YCTAHOBKW MWHMManbHO Heobxoammon KoHpurypaumm bubnnotekn OpenCV npepnonaraeTt
NpoCToe KOMuMpoBaHWe onpefesieHHoro Habopa ¢annoB Ha cCOBCTBEHHbIN KOMMNbIOTEpP CTyAeHTa.
dNeKTpPoOHHOe MeToAMnyYeckoe nocobue cBob6OAHO pa3BopayvyMBaeTCAa Ha [LOMallHEM KOMMNblOTepe, He
Tpebysa cneuunanbHoOM Npouenypbl yCTaHOBKM.

Mpn peanu3aunm OUCUUMIAUHBI MOFYT WCMOJIb30BATbCSH TEXHONOIMUU 3JIEKTPOHHOro obyvyeHuns u
ANCTaHUMOHHbIE obpa3oBaTesibHble TeXHOOrUN Ha 6a3e nopTana edu.vsu.ru, a TakXxe gpyrue ooCcTynHble
pecypcbl ceTn NHTepHeT.

18. MaTepuaano-TeXHuquKoe obecneuyeHue AUCUUNJINHDbI:

KOMMbIOTEPHbIE KNACChl (haKynbTeTa KOMMbIOTEPHbIX HayK, NMLEH3MOHHOE NporpaMMHoe obecnevyeHne
Microsoft Visual Studio, 6ubnnoTeka KOMMNbIOTEPHOIO 3PEHNS C OTKPbLITBIM UCXOAHLIM KogoM OpenCV



(Open Source Computer Vision Library), anekTpoHHoe mMeToan4yeckoe nocobume (AOC) cobcTBeHHOM
pa3paboTku.

19. OueHo4YHbIe CpeacTBa ANA NPOBEeAEeHUA TEKYLLEN U NPOMEXXYTOYHOW aTTecTauun

MopsAoK OLlEHKM 0CBOEHMS 00yYaoLWMMNCS y4ebHOro MaTepuana onpeaensieTcs CoaepXXaHmem
cnefyowmnx pasaenos AUCUMIINHGI:

Ne Pazgensl ANCUMMANHBI (MOAYIN) Kon Kon OueHOoYHble

n/n KOMMEeTeHUMN  WHAMKaTopa  CcpenacTBa Aas
TekyLen
aTTecTauun

1 Paspgenbl 1-3, 5, 8, 9 Knaccndukaums MK-2 MnK-2.1 KomnnekT
MeTO[LO0B, aJlrOPUTMOB 1 CUCTEM 06paboTKu 3a0a4y Nel,2
n3obpaxxeHnin. MaTtemaTuyeckas mogenb
HenpepbIBHOr0 n306paxeHus.

MaTeMaTnyeckoe onvMcaHme CUCTeM
npeobpa3oBaHNs HeMpPepbIBHbLIX
n306paxxeHnin. OCHOBbI KONOPUMETPUN.
JInHenHas undgposasa obpaboTka
n3o0bpaxxeHnin. PekypcmnHaa unbTpaums.

2 Pa3zpensl 4, 6, 7, 10, 11 MeToAbl CHUXEHNSA MK-5 MNK-5.2 KomnnekT
YPOBHS LUYMOB U NMOMEX Ha n306pakeHunn. 3apa4y Ne3,4
YnydweHmne KayecTBa n3obpaxeHumn.

MoLenu 3puTesibHOM CUCTEMbI YeNoBeKa.
InckpeTusaumsa n BOCCTaHOB/IEHNE
n3obpaxeHni. KeaHToBaHme n3o0bpaxeHui.

3 Pazpensl 12-16 PecTaBpauus MK-5 MK-5.3 KoHTposibHas
n306paxxeHnin. KOHTYpHbI aHanmn3. paboTta Nel
Moporoeas cermeHTauus. ObnacTHo- KomnnekT
OpPVEHTUPOBaHHasA cerMmeHTaLuns. 3aga4 Ne5-7

MapannenbHO-peKypCBHbIE METOAbI
06paboTkn n3obpaxxeHnn.

MpoMeXXyTo4YHas aTTecTaums

dopMa KOHTPONS - DK3aMeH

OueHoYHble cpeacTBa A1 MPOMEXYTOYHOM aTTecTaumm
KoHTponbHas paboTa Ne2

20 TunoBbie OUuEeHOYHble CPpeaAcTBa U MeToAMYecKue MaTepuanbl, onpepensiowime npouenypbl
OLLeHUBaHUA

20.1 TeKywWwMN KOHTPOJIb YCNEBAaeMOCTH
KOHTpONb yCneBaemMoCTH No AUCLUUMNIVHE OCYLLEeCTBASAETCS C MOMOLLbIO CeAyIoWNX OLLeHOYHbIX CPpeacTB.
20.1.1. MNepeyeHb NPaKTUYECKUX 3adaHUN

Obulas noaroToBMTEIbHAA TECTOBAS 3aA4a4a. Bbl6op MHCTpYMeHTapus Ans NpakTUYeCKon peann3aumnm
paccMaTpUBAEMbIX Jasiee MeToA0B LigpoBoit 06paboTkun n3obpaxxeHnin. MpUMEHUTb B peann3auum
NPUNOXKEHNIA PEKOMEHAALIMN MO LMEPoBO 06paboTKe KBAaHTOBAHHbIX U306paxxeHUi. N3y4ynTb



0COH6EHHOCTMN BHYTPEHHEr0 NPeaCTaBAeHNS n306pa)KeHnin CNoSIb3yeMbIM fanee NHCTPYMEHTapUEM.
Peannsauns mogenen adaAuTUBHOIMO FrayCCOBCKOro WyMa WU MMMYJIbCHOW MOMEXN.

3anayva Ne 1 Pa3paboTka NpunoXeHus, peanunsyowero MeTo IMHENHON HU3KOYaCTOTHON uabTpaunm
afOUTUBHOIO LWyMa Ha n3obpaxeHun. M3y4ynTb LMMPOBON ornepaTop CBEPTKM U NCMONb30BaTh €ro B
KavecTBe MoLenun unbTpa. BeipaboTaTh pekoMeHaauumn no BbI6OpY NOAOCH NPONyCKaHUs puabTpa B
3aBUCYMOCTMN OT UHTEHCMBHOCTM LWIYMa U NPOAEMOHCTPMPOBATbL UX CNPaBeaINBOCTb.

3agaya Ne 2 Peanunsauus MeToda peKYPCUBHON HN3KOYACTOTHOW hmnabTpaumm n3obpaxkeHuns ¢ Luebio
CHUXXEHNS YPOBHSA agANTMBHOIO WwyMa. N3y4nTb ocobeHHOCTM hunbTpa 1-ro poaa v NCMNonb30BaTh €ro B
peanusauunm metona. BeilbpaTh KOIMYECTBEHHbIN KPUTEPUI OLEHKM KavecTBa 06paboTky (Hanpumep,
MaKC/MasibHOe UAN CpeaHEeKBaApaTUYECKOe OTKIIOHEHNE 31eMeHTOB 06paboTaHHOr0 n306parkeHns ot
NCXopHoro, cB06OAHOrO OT LWyMa) 1 Mo pe3ynbTaTaM 3KCNeprMeHTa BbipaboTaTb pekoMeHauuy no
BbIOOPY MeXAY PEKYPCUBHLIM Y HEPEKYPCUBHBLIM (DUIbTPAMM B 3aBUCUMOCTY OT XapaKTEPUCTUK LLUyMa U
n306pakeHuns.

3apayva Ne 3 Peanm3oBaTh Mofeslb MeAMAHHOIO UNbTPA N3006paXKeHNs AN YCTPAHEHNUS UMY IbCHbIX
nomex. MPYMEHUTL B peann3auunm anroputT™ Xoopa Nnoucka MeamaHsl. MpoaeMOHCTPMPOBATH
BO3MOXXHOCTW MeToZla Npu pa3nyHblX hopMax anepTypbl uabTpa N UHTEHCMBHOCTM MOMEX.

3apava Ne 4 [leMOHCTpaUmMsa MeTofa YyayULleHUs KayecTBa M306paxKeHns noavyepkMBaHMEM FPaHULL.
cnonb3oBaTb MOfEeNb HEPEKYPCUBHOMO JIMHENHOMO PULTPA BEPXHUX YAaCTOT. Peann3oBaTh
BO3MOXXHOCTb Bblbopa 13 Habopa hUAbTPOB C Pa3IMYaOWMMUCS YacToTaMy cpesa.

3afnayva Ne 5 PeannsoBaTb Mogenn andhepeHunaTopos n3obpaxxeHns C LeNbio KOHTPAaCcTMPOBaHMS
nepenagos 1 NOArOTOBKM KOHTYPHOro npenapaTta. 114 pacyeTa nonsg Moayas rpagueHTa Ucnosib3oBaTb
onepaTopbl Cobens. B peanunsaunn onepaTtopa Jlaniaca ncnosb3oBaTb pa3paboTaHHyO MOaeSb
NMHENHOro ubTpa.

3apaya Ne 6 Peanun3oBaTb NpuioXKeHne Aasa pacyeTa npeobpasoaHus Xoyra nsobpakeHmsa (meton
"cTAarmBaHma NpsmbIxX B ToYKK"). MocTpouTb n306parkeHne naoCcKoCT NapamMeTpPoB U
NPOAEMOHCTPUPOBaTL 0OBHapy)XeHMe NPAMbIX Y4aCTKOB KOHTYpa Ha NCXOAHOM n306pakeHunn.

3apayva Ne 7 Pa3paboTka NpunoxeHus aas rnobanbHOro KOHTYPHOro aHanm3a n3obpa)keHns MeToaamu
Teopun rpadoBs. VI3y4nTb NpaBusia NOCTPOEHMS UCXOAHOr0 rpada no aHann3mpyemomy n3obpakeHuio:
COOTBETCTBME BEPLUMH 3/IEMEHTAM KOHTYpPa, MOCTPOEHUE AYr U UX CTOMMOCTb. 115 peLleHuns
hOpMaIM30BaHHON 3a1a4M MOMCKA NYTWN HAUMEHbLLIER CTOMMOCTU UCMO/b30BaTb afiropuTm A*,
MpoAeMOHCTPMpPOBaThL PaboTy asropuTMa Npu MCNOJIb30BaHNM PA3INYHbLIX 3BPUCTUK C Liesbio
COKpaLleHns obbemMa NoMCKa, a TakXe B Pa3fIMYHbIX YCoBUAX (0COBEHHOCTU N306parkeHus,
WHTEHCUBHOCTb aAAMTUBHOMO WyMa W UMMNYJbCHBIX MOMEX).

20.1.2. MepevyeHb 3apaHNK ANA KOHTPOAbHBIX paboT

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

1. Ookaxkute, 4To onepatop Cobenst Ans BbIYNCIEHNA FTOPU30OHTAIbHON KOMMOHEHThI BEKTOPa FPafneHTa
ABNSAETCS pa3gennmeiM. 3anuwmTte 6104HY0 MaTpuuy T 4na npeobpa3oBaHna n3obpakKeHns B BEKTOPHOM
npencTaB/IEHNN, COOTBETCTBYIOLLYIO 3TOMY OMepaTopy, a Takxe MaTpuubl C n R npeobpa3oBaHui
CTON6LOB 1 CTPOK cooTBeTCTBEHHO: T = CxR .

-1 0 1

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



2. MonyymTe YaCTOTHYIO XapaKTePUCTUKY U YCI0BUE YCTOMYMBOCTU N5 n3bnpaTesibHOro pekypCcmMBHOro
unbTpa:

Yu=38; =8y +Cyn—l +C[}yn—2
20.1.3. OnucaHue TexXHOJIOrMu npoBeneHus

TeKkyLlas aTTecTauus NpoBOAMTCS B COOTBETCTBUM C MONOXEHNEM O TEKYLLEN aTTecTaunm obyyatowmnxcs
Nno nporpamMmam Bbicllero obpa3oBaHMs BOPOHEXCKOro rocy[apCTBEHHOrO yHUBepcuTeTa. Tekyllas
aTTecTauus nNpoBoanTCa B hopMax: YCTHOro onpoca (MHAMBUAYaNbHbIA ONpoc, PpoHTaNbHas becena);
3aLWmMTbl NabopaTopHbIX PaboT; a TakXXe 2 KOHTPOJbHLIX PaboT C 3agavyamMun No NeKUMOHHOMY MaTepuany.
CnMCcoK NpakTUYeCKUX MPUEMOB, OCBAMBAEMbIX B MPOLECCE U3YYEHUS AUCLUMAUHBI U UCNOJIb30BAHHbIX
MpW COCTaBIEHNMN 3a4a4 U KOHTPOJIbHbLIX BOMPOCOB, NMPUBOAUTCS HUXE.

MaTeMaTUYeCKMin annapaT 4SS ONMCaHNA HeNpepbIBHbIX N306paXkeHnin 1 cuctem Ans ux npeobpasoBaHus

® pacyeT AByMepHOro npeobpasoaHuns ®ypbe, aBTOKOPPENALUN, B3aUMHOW KOpPEeNauum;
e nnddepeHumpyone IMHenHble GUbTPbl (BUA (PYHKLUA pacCesHUs TOYKM U nepefaToYHbIX
yHKUMIA).

Mogoenn 3peHns

® Ka4yeCTBEHHbIN aHanM3 nepefaToyHbIX (PYHKUUA (H4aCTOTHbIX XapakKTepuCTUK) KOMMOHEHTOB
mMofLenen;

e n3obpaxeHne xapakTepHbIX 0cobeHHOCTen (PYHKUMN pacCessHUA TOYKM KOMMOHEHTOB C UX
0bbsACHEHNEM.

KonopumeTpus

e rpadM4eckoe NoCTpoeHMne NoKyca.

IuUcKkpeTn3aums 1 KBaHTOBaHMe 1306parkeHnin

® POJIb MEXaHM3Ma NaTepasbHOro TOPMOXKEHNSA B IaHHOM KOHTEKCTE;

® pacyeT paBHOMEPHOro KBaHTOBATeNs MPWU 3aAaHHbIX KOJMYECTBE YPOBHEN KBAHTOBAHMA UK
pa3psAoHOCTM KOAa;

® pacyeT ONTMMaJibHOro KBaHTOBAaTENS MPW 3a4aHHOM KOJINYECTBE YPOBHEN KBAaHTOBaHUS (1au
Pa3pAnHOCTM KOJa) U 3a4aHHON MJIOTHOCTY BEPOSATHOCTU pacnpeaesieHns apkocTu (YPOBHEN - He
6onee 5).

0606LeHHbIN LNGMPOBON NMHENHbLIN ONepaTop

e 3anucb 6104HOM MaTpULbl ANd 3ajaHHoro npeobpasosaHus (Cobens, Jlannaca v T.n.);
® [10Ka3aTeNbCTBO Pa3AeMMOCTX 3allaHHOr0 nNpeobpa3oBaHusa (NpeacTaBuTb BJI0YHYIO MaTpULy B
BMAE NPSAMOro NpounsBeneHmns).

[VCKpeTHbIe onepaTopbl Cynepno3nuunn, CBEPTKU N yHUTapHble npeobpa3oBaHus, npeobpasosaHue
dypbe

® MOJIY4UTb MacKy (BUCKPETHbIX 0TCYETOB (PYHKLUM paccesaHns To4YKKN) npeobpa3oBaHUs U3 3a4aHHON
6104HON MaTpuLbl 1 Ha0BOPOT - 3anncaTb 6a0YHY0 MaTpuLy Npeobpa3oBaHUs, 3aAaHHOMO MAaCKOW;

* TeCTUpoBaHWe 3afjaHHOro npeobpa3oBaHUs Ha pa3fesiMMoCTb (NpeacTaBineHne Macku B BuAae
nponssefeHns BeKTopa-cTonbua Ha CTPOKY);

° aHa/MTUYecKasa 3anncb nepepaTtovyHoON PyHKLMK (4aCTOTHOM XapakTepuUCTUKWU) LUCKPETHOro
NMHENHOro unbTpa, 3af4aHHOro Mackon (pasmepom - He 6onee 3 x 3), n rpaunyeckoe ee
npeacTaslieHue.

PekypcuBHas punbTpauma



® MOMYYNTb YACTOTHYI XapaKTEPUCTUKY W YCJOBUE YCTOWYMBOCTU ANA (UIbTPaA, 3a4aHHOM0
Pa3HOCTHLIM ypaBHEHMEM (AN MPOCTOThl B 3afayax WCMOb3YKTCS OAHOMEpPHbIe (PUNbTPSI
nopsifika - He Bbille 2).

MeToAabl NpeaBapuTenbHON 06paboTKM n3obparkeHns

® CpaBHUTENbHbIN aHaNN3 (Ka4YeCTBEHHbLIA N KOJIMYECTBEHHbLIN) (PUALTPOB HUXKHUX (MM BEPXHUX)
4aCTOT, 3aJlaHHbIX MacKaMu;

® NOCTPOUTbL (Ha KneT4yaTon Bymare) pe3ynbTaT npeobpa3oBaHMs NPOCTOro ABYXrpadalOHHOr0
n306pakKeHnss MeanaHHbIM UKW HEANHENHBIM MOPOroBbIM (PUSIbTPOM;

e pa3paboTaTb aNrOPMTMbl YCTPAHEHMSA MOMEX Ha ABYXIPafaLNOHHbIX N300parkeHnsix (No aHanorum
C NEKLMOHHBIM MaTepuasioMm);

® HAlTN HEMNPEPLIBHYO XapaKTEPUCTUKY nepeaadn pKoCTU A8 FMMCTOrPaMMHOM0 BblpaBHMBAHMWSA C
Lefblo MosyyYeHns 3a4aHHOr0 pacnpeneseHns AapkocTy (pacnpeneneHme 3agaeTcs aHaauTUYeCcKM
BbIPaXXE€HWEM MJIOTHOCTW BEPOSATHOCTN);

* MPUMEHUTb ANCKPETHOE BblpaBHMBaAHWE TNCTOrpaMMbl M306parkeHns, A8 KOTOPOro 3adaeTcs
rmcTorpaMma apkoctu (He 6onee 20 ypoBHEN KBAHTOBAHWS), @ TaKXe - KOJINYECTBO YPOBHEN
KBAHTOBAHUS Pe3yibTMPYOLWEro n3obpaxeHus.

PecTaBpauuns nsobpaxxeHun

® CUHTE3MPOBaTb BUHEPOBCKUIN PUALTP AN pecTaBpauumn n3obpakeHuns, NCKaXXEHHOro JNHENHON
CUCTEMOWN C 3aflaHHON OYHKLINEN pacCesHUS TOYKMN.

CermeHTaums nsobpaxxeHmn

° [1eMOHCTPaLMsA PaCCMOTPEHHbIX B JIEKLUAX a/iTOPUTMOB KOHTYPHOI0 aHanm3a (afiropuTM «KyKa»,
anropnTM A*) Ha KOHKpeTHbIX N306pa)keHnax (3afaHHbIX B BUAE MaTpUL, HeDONbLINX pa3MepoB);

e eMOHCTpauns NpUMeHeHNs MeTOLOB anmnpoKCMMauun KOHTYPHBbIX KPUBbLIX (COBMeLLeHue C
CMMMeTPUYHbIMK Urypammn, nojauroHasbHaa annpokcumauus, npeobpasosaHue Xoyra) ons
0bpaboTky 3agaHHbIX (B TabAMYHOM BMAE) KOHTYPHbIX MpenapaTos;

e 1eMOHCTpauns MeToLa MOPOroBON CerMeHTauuu no ructorpamme msobpaxkeHua (3afaHHON
TabnnyHo);

e onpefeneHvie oNTUManbHOro NOpora Aas cerMeHTauumn nNpu 3afgaHHbIX anpropHbIX BEPOATHOCTAX U
3aKOHax pacnpeneneHns apKoCcTen nukcenen;

e leMOHCTpauma npouenypbl pa3brveHnsa n obbeanHeHna obnacTtern Ha KOHKPETHbIX n30bpaXKeHnsx
(3amaHHbIX B BUAE MaTpuL HebonbLInX pa3mMepos).

20.1.4. TpeboBaHUA K BbINOJIHEHUIO 3a4aHUNA (MU LWLIKAJNbl U KPUTEPUMN OLLEHUBAHMUA)

Mpy oueHUBaAHWK pe3ynbTaTOB YCTHOro onpoca M 3awmnTbl NabopaTopHbiX paboT Mcnonb3yeTcs
KayeCTBEeHHas LKana oueHoK. OLeHKa «3a4TeHO» BbICTABIAETCA, ecau pa3paboTaHHas COrjacHo
VWHOWBMUIYaANbHOMY 3a[aHW0 MPOrpaMMa AEeMOHCTPUPYET pe3yNibTaT NPUMEHEHMsS COOTBETCTBYIOLLErO
MeToaa 06paboTku ¢ TpebyeMbiMM NapaMeTpaMmn Ha cepun n3obpakeHuii.

OueHMBaHMe pe3ynbTaTOB BbIMOJHEHUS KOHTPOJbHbIX paboT npepnonaraeT WCNONb30BaHUe
KOJIMYECTBEHHON WKabl. KpUtepum oueHKu:

- OLleHKa «OTJ/INYHO» BbICTABAAETCA CTYAEHTY, €C/IN NPeasoKeHHoe 3aaHne BbIMOJHEHO MOJIHOCThIO:
pelleHbl obe 3ada4n, NpuBeaeHo noapobHoe onncaHne crnocoba M MocsiiefoBaTENIbHOCTU PeLIeHNs Co
CCbIIKAaMK Ha MaTepuasbl COOTBETCTBYIOLLEro pa3aena IEKLUUOHHOM YacTy ANCLUUMNAVHBI, JaHbl OTBEThI Ha
BCE [10MOJIHNTE bHbIE BOMPOCH! 3a4aHUS;

- OLeHKa «XopoLwo», eC/i NOJIHOCTbIO pPeLleHbl 3ada4qyn, HO HEeT OTBETOB Ha AOMOJIHNTEIbHble BOMPOCHI
3adaHung,

- OLleHKa «yOO0BNIeTBOPUTENIbHO» BbICTAaBAAETCA 3a YaCTUYHOE MM COfepKallee HeCyleCTBEHHbIE
owwmnbKn pelweHne 3agay;



- OLUEeHKa «HeyOOoB/ETBOPUTESIbHO», €CJIN HET PELLUEHNA obenx 3apmav KOHTPOJIbHOr0 BapunaHTa.

anBenéHHble HU)Xe 3apaHUa peKkoMeHayeTcsa UCnoJsib3oBaThb NpPu NnpoeeaeHun
AUArHoCTUu4ecKux pa60T OJISl OL,eHKM OCTAaTO4HbIX 3HAHUM NO OAUCLUNJINHE

1) TecToBble 3apaHusa - 1 6ann

1. CnekTp cBepTKM N306parkeHni

a. He NPeBOCXOAWNT NPOuN3BELEHNE NX CNEKTPOB.
b. paBeH Npou3BedeHNIO NX CMEKTPOB.
C. paBeH B3BELUEHHON CyMMe UX CMEeKTPOB.

2. CnekTp aBTOKOPPENALMOHHON hyHKLMUN n306paxkeHns (2 BapnaHTa)

a. paBeH KBajpaTy CrnekTpa n3obpaxeHus.
b. paBeH yABOEHHOMY CNeKTpy n3obpaxkeHus.
C. Ha3blBaeTCA 3HEPreTUYeCKM CreKTPOM.

3. CBepTKa MCNoMb3yeTCs N4 peanmsaumnn...

crnekTpasbHon 06paboTKM n3obpakeHui.

NMHENHOW NPOCTPAHCTBEHHO-MHBAPUAHTHON 06paboTKM n306parkeHui.
HennHenHon 0bpaboTKn n3obparkeHni.

NNHENHOW (hnnbTpaumnmn n3obparkeHnn.

an oo

4. CxaTue n3obparkeHns npu maclTabuposaHuu...

He BAIMSIET Ha ero CNeKTP NPOCTPAHCTBEHHbIX 4acToT.
NPUBOAMUT K COOTBETCTBYIOLLEMY CY>XEHUIO CMEKTPA.
NPUBOAMUT K pacLUMpPEHUtO CeKTpa.

NpuBOAMNT K Habery asbl YaCTOTHbIX COCTABASIOWMNX CNEKTPA.

e n oo

5. MNpeobpa3zoBaHue casura n3obpaxeHusl...

He BAIMSIET HA €ro CNeKTP NPOCTPAHCTBEHHbIX 4aCcToT.
NMPUBOAUT K COOTBETCTBYIOLLEMY CY>XXEHWIO CNEKTpa.

NPUBOAMUT K PACLUMPEHNIO CMEKTPA MPOCTPAHCTBEHHbIX YacTOT.

NpUBOAUT K Habery a3bl COCTaBAAOLLMX CNEKTPA, MPOMOPLMOHaNbHOMY YacToTe.

e n oo

6. lJeMy paBHa CrnekTpaJibHaAa NI0OTHOCTb MOLLHOCTH benoro LLIyMa?

a. W(u,v)=0

b. W(u,v)=1

¢. W(u,v)=const

d. W(u,v) 6eckoHe4Ha

7. OyHKLMA pacCesHNsA TOYKKN 3TO:

a. OTK/IMK Ha BO34eNCcTBMe AefibTa-PyHKLNN.

b. OTKAMK Ha BO3aencTBMeE B BUAE (hyHKLM XeBucanaa.

C. OTKNUK Ha BO3LeNCTBUE B BUAE MPAMOYr0JIbHOr0 UMMYJIbCa.
d. MNepepaToyHasn yHKLMA.

8. Mpouecc npeobpa3oBaHUS HEMPEPLIBHOrO N300paXKeHWs B MaTPULLy 3HAYEHUIA, Ha3bIBaeTCa?

a. KBaHTOBaHMe n306pa>xeHns rno ypoBHIo.
b. MonyyeHune undgposoro n3obpakeHus.
c. OuckpeTtunsaumen nobpaxeHus.



d. Mogynsauwnen nzobpaxeHus.

9. Z-npeobpa3oBaHune NMeEeT CBONCTBA?

a. HennHenHOCTb.

b. UMKANYHOCTb.

C. JINHeNHOCTb, 3a4epXKa, CBEPTKA.
d. ConpsXEHHOCTb.

10. nckpeTHoe npeobpa3zoBaHune Pypbe UCNonblyeTcs ans?

a. KoppensaumoHHOro aHanmsa.
b. AHanu3a npefesibHbIX LUKIIOB.
¢. CnekTpasibHOro aHasau3a.

d. KBaHTOBOro aHanmsa.

11. HTerpan oT ABYMePHON MYHKLUKN [npaka no BCEW MIOCKOCTU KOOPAUHAT:

a. paseH 1

b. paBeH 0

C. HepaBeH 0
d. 6eckoHeyeH

12. Yemy cooTBeTCTBYET ANDDEPEHLIMPOBAHME MO X B YaCTOTHOM obnacTun?

a. YMHOXXeHWIo Ha ju.

b. YMHOXXeHuto Ha 2nu.

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

OTBeTbl Ha BOMPOChI

Homep Bonpoca OTBeT (bykBa)
1. b
2 a,c
3 b
4. C
5 d
6. C
7. a
8. C
9. C
10. C




11. a

12. a

2) 3ap,aHuA C KOPOTKUM OTBETOM - 2 Banna

13. HecxaToe pacTpoBoe n3obpaxeHune pasmepoM 64 x 512 nukcenen 3aHumaeT 32 K6 namaTtun. Kakoso
MaKC/MaslbHO BO3MOXXHOE YMC/0 LLBETOB B ManuTpe nsobpakeHma?

14. N306parkeHune BbIN0 coxpaHeHo B pane bmp Kak 24-pa3psagHbii pUCYHOK. Bo ckonibko pa3 byaeT
MeHbLLE NHPOPMALIMOHHBIA 06BEM (haina, eCnm B HEM 3TO XKe n3obparkeHne CoOXpaHnTb Kak 16-LBEeTHbIN
PUCYHOK?

15. MpencTaBneHne HeNpPepLIBHON ABYMEPHON (hYHKLMN COBOKYMHOCTbLIO €€ 3Ha4YeHN B onpenesieHHOM
Habope Touyek obnacTn onpeaenexHns - 3To...

16. Pa3bueHune gmanasoHa 3HAYEHNA HEKOTOPOW BEJIMYNHBI Ha KOHEYHOE YMCII0 YPOBHEN N OKPYreHne
3TWX 3HaYeHU A0 BAVXKANLWNX K HUM YPOBHEN - 3TO...

17. OfHa 13 BXOAHbIX MaTpuL, MoBopaymeaeTcs Ha 180 rpalycoB 1 CKaHMPYyeT BTOPYIO MaTpuLly,
COBMELLASCh C KaXKAbIM 13 ee 3/1eMeHTOB. Ha Ka)KjoM TakoM Luare 31eMeHTbl 0b6enx MaTpul, nonaswve B
06/1aCcTb NepekpbITHS, YMHOXAIOTCA ApYr Ha Apyra. CyMMa 3TuX nonapHbIX NPOn3BeAeHN COXPaHAeTCs B
KayecTBe 3/IeMeHTa pe3yNibTUPYIoLLe MaTpuLbl. Tak BblYMCSISETCS. ..

OTBeTbl Ha BON POCbI

Homep Bonpoca OTBeT (bykBa)
13. 256

14. 6

15. OVCKpeTunsaumsa
16. KBaHTOBaHMe
17. CcBepTKa

3) 3apaHuA C pa3BepHyTbIM OTBETOM - 3 Ganna

18. OnuwmnTe NnpuHUMN paboTbl ABYMEPHOr0 MeANaHHOr0 UIbTPa M Lieslb ero NpUMeHeHns ans
06paboTKM n306parkeHnin. Kakme 0CHOBHbIE NPenMyLLLeCTBa nepes AnHenHon obpaboTKon meamaHHbIN
GUnbTP UMeET NPK ero TUNMYHOM UCMOJIb30BAHNN?

OTBeTbl Ha BONPOChHI

Homep Bonpoca OTBeT (bykBa)




18. OCHOBHOE npefiHa3HavyeHue - nodaBieHne UMMYJIbCHbIX NOMEX, KOTOpoe
MeZLVaHHbIN GuabTp NponssoanT bonee 3hheKTUBHO, MO CPABHEHNIO C IMHENHOW
unbTpaumen. Kpome Toro, nosiesHble 3n1eMeHTbl N300paXKeHns NCKaXkatTCs B
MeHbLUen CTeNeHN, HanpruMep, OCTaTCS PE3KNMU KOHTYPbl 06bEKTOB.
KpuTepumn oueHnBaHmns LLikana oueHokK
Obyyatowmmncsa npmBoamnT noaHoe n 6esowmnboyHoe onmcaHne anaropmTMa 3 6anna

MeAunaHHom 06paboTKu, TUNMYHOro cnocoba ero NPUMeHeHKs, NnepevyncnseT
npenMyLLLecTBa Had TMHENnHon 06paboTKow.

Obyyatowmnca NnpUBOANT ONMCaHWE anropuT™Ma MmeanaHHonm puabTpauun, B | 2 banna

KOTOpOM gonyueHbl HE3Ha4YNUTEIbHbIE HETOYHOCTWU, N BEPHO OrnpenensaeT
Lenb ero npuMeHeHunA.

MpencTaBfieHo COBECHOE OnncaHne naen MeanaHHon punbTpaumm, 1 6ann

NpPaBUAbHO OTPaXKatoLlee 0CHOBHbIE 3Tanbl 06paboTKu.

B npencTaBneHHOM OTBETe HET YyNOMUHAHNA 0 MefuaHe Y1CI0BOM 0 6annos

nocsenoBaTeNbHOCTMW, HE ONMCaH cnocob NCNosib30BaHNS ABYMepPHOro okHa

obpaboTku.

19. OnuwWKnTe anropuTM pacyeTa ABYMEPHOW CBEPTKM C NCMO/b30BaHUEM bbiCTporo npeobpa3oBaHus
®ypbe. MNpeacTaBbTe TeopeTnyeckoe 060CHOBaHME OTAENbHbIX €ro Waros. Mpu Kakux ycioBusx aToT
anropuTM LaeT NPenMyLLecTBO B BbIYNCINTENLHON CIOXKHOCTY Nepes APYruMnM MeToaaMmn pacyeTa

CBepTKun?

OTBeTbl Ha BOMPOChHI

Homep Bonpoca

OTBeT (bykBa)

19.

PacyeT CNekTpoB BXOLHbLIX MAaTPUL, C UCMOJIb30BaHMeM BI®; ToyeyHoe
nepeMHOXeHVe MaTpuL CnekTpoBs; obpaTHoe BMN® mMaTpuLbl Npon3BeLeHMS.
CNOXXHOCTb anropMTMa He 3aBUCUT OT Pa3MepoB MEHbLUEN U3 UCXOLHbLIX MaTpuLL
npw pUKCMpoBaHHbIX pa3mepax bonblien. Takum obpasom, ecnn npeobpasosaHue
CBEPTKM MOLENUPYET NPOCTPAHCTBEHHO-UHBAPUAHTHYO CUCTEMY, NPENMYLLECTBO
MOXXHO 0XWIaTb MPpW YBeNYEeHUN pasMepa MaTpuLbl PYHKLAW pacCcesHUs TOYKK
(Mackn).

Kputepun oLleHnBaHUA LLIkana oLeHOoK




Obyyatowminca npueoanT nosHoe 1 6e3owmboyHoe onmcaHne aaropmTMma 3 6anna
pacyeTa ABYMEPHOW CBEPTKM C NCMOJb30BaHMeM bbICTporo npeobpasoBaHus
®ypbe, TeopeTnyeckoe 060CHOBaHME OTAENbHbIX €ro LWaros, popmynupyet
yCJI0BMSA OJ15 NOJIyYeHUs NpenmyLlecTsa Hag APYrMMu MeTofaMmn pacyeTa
CBEPTKMW.

ObyyYaloLMNCs NPUBOAMT ONUCAHNE aNropuTMa pacyeTa ABYMEPHOA 2 6anna
CBEPTKM C NCMOJIb30BaHUeM BbicTporo npeobpasoBaHust Oypbe, B KOTOPOM
A0MYyLLEeHbl HE3HAYNTESIbHbIE HETOYHOCTW, U BEPHO OMNpenenseT Ueb ero
NPUMEHEHNS.

MpeacTaBieHO CNOBECHOE ONUCaHMe naen pacyeTa ABYMEPHON CBEPTKM C 1 6ann
ncnosb3oBaHuem buicTporo npeobpasosaHns Pypbe, NPaBUSIbHO
oTpaXkatoLiee OCHOBHbIe 3Tanbl 0bpaboTky.

B npencTaBneHHOM OTBETE He onncaH cnocob ncnosb3oBaHmsa BLICTPOro 0 6annos
npeobpa3zoBaHus Pypbe AN BbIYNCIEHNS CBEPTKM.

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

OTBETbl Ha BONPOCHI

Homep Bonpoca OTBeT (bykBa)

20. OpHa 13 BXOAHbIX MaTpuL, noBopaymeaeTcs Ha 180 rpafgycoB 1 CKaHUPYET BTOPYHO
MaTpuLy, COBMELLAsACh C KaXKAbIM U3 ee 3JIeMeHTOB. Ha KaXKA0M TakoM Liare
3neMeHTbl 0benx maTpuu, nonasLune B 061aCTb NepPeKPbITUSA, YMHOXKAIOTCA APYr Ha
apyra. CyMMa 3TUX NonapHbIX NPOn3BeSeHNA COXPaHAETCA B Ka4yeCTBe d/IeMeHTa
pe3ynbTupytowen MaTpuubl. CNOXXHOCTb afiropuTMa 3aBUCUT OT pa3Mepos
MeHbLUEN M3 UCXOLHbIX MaTPUL, NpY (PUKCMPOBAHHBIX pa3Mepax bonblien. Takum
obpasom, ecnun npeobpasoBaHme CBEPTKM MOAENMPYET NPOCTPAHCTBEHHO-
WNHBAPWAHTHYIO CUCTEMY, MPEUMYLLLECTBO MOXXHO 0XXKMAATb MPU YMEHbLLEHNN
pa3Mepa MaTpuLbl PYHKLMM paccesHnUa TOYKKU (MacKu).

KpuTepuu oueHnBaHus Llikasa oLeHOoK

Obyyatowmnca npueoanT nosHoe 1 6e3owmboyHoe onmcaHue aaropnTMa 3 6anna
pacyeTa ABYMEPHOW CBEPTKU, (GOPMYANPYET YCI0BUA AN NONYHEHNS
npenMyLecTBa Hal APYruMn MeToLaMn pacyeTa CBEPTKM.

ObyyYaloLMNCs NPUBOAMT ONUCAHNE aNropuTMa pacyeTa ABYMEPHOIA 2 6anna
CBEPTKM, B KOTOPOM AONYLLEHbl HE3HAYNTENbHbIE HETOYHOCTW, U BEPHO
onpeaensieT Luesb ero NpUMeHeHus.




MpeacTaBaeHo CNOBECHOe onncaHme cnocoba pacyeTa AByMepHoW cBepTku, | 1 6ann
NpPaBUAbHO OTPaXKatoLee OCHOBHbIE 3Tanbl 06paboTKu.

B npeacTaBneHHOM OTBETE He OnmncaH Crnocob BblYUCIEHNS CBEPTKM U He 0 6annos
LAETCs onpefesieHns AaHHOro npeobpa3oBaHms.

21. OnnwnTe npeobpa3zoBaHme OUCKPETHON ABYMEPHOW B3aMMHOW Koppenauun. MpueeanTte npuMep ero
TUAMYHOro NpuMeHeHus B obpaboTke n3obpakeHnn.

OTBeThl Ha BON POCbl

Homep Bonpoca OTBeT (bykBa)

21. OfHa 13 BXOAHbIX MaTPULL CKAHMPYET BTOPYIO MaTPULLy, COBMELLAasiCh C KaXKabiM 13
ee 3/1IeMeHTOB. Ha Ka)k[loM TakoM Lare 3fieMeHTbl 06enx MaTpuu, nonasLune B
061aCTb NEPEKPBITMSA, YMHOXAIOTCA ApYr Ha Apyra. CyMMa 3TUX NOnapHbIX
Npon3BeLEeHNIn COXPaAHAETCSA B Ka4eCTBE 3/IEMEHTa pe3ybTUpYyoLWen MaTpurLbl.
TUNMYHOE NPYMEHEHUE - B KAYECTBE OLLEHKU CX0XXEeCTU (pparMeHToB
n306paxeHnin, HanpuMep, B 3aga4ax pacno3HaBaHuWs.

KpuTepun oueHnBaHus LLikasia oueHoK

Obyyatowmnca npuBoanT nosiHoe 1 6e3owmnboyHoe onncaHue 3 6anna
npeobpa3oBaHUs LUCKPETHON ABYMEPHOM B3aUMHON KOPPENsALnN,
TUNNYHOrO cnocoba ero NnpuMeHeHus B 0bpaboTke n3obpakeHni.

ObyyaloLMNCs NPUBOAMT ONUCaHKe NpeobpasoBaHNS ANCKPETHON 2 6anna
[BYMEPHOW B3aUMHOW KOPPENSLMNA, B KOTOPOM A0MNYLIEHbI HE3HAYNTESbHbIE
HETOYHOCTW, 1 BEPHO onpeaenseT Lesb ero npuMeHeHus.

MpencTaB/eHO CI0BECHOE onncaHme crnocoba pacyeTa ABYMEPHON 1 6ann
B3aVMHOW KOppenaumm, NpaBuibHO OTpaXKatoLee OCHOBHbIE 3Tanbl
obpaboTku.

B npeacTaBneHHOM 0TBETE He onncaH cnocob BbIYMCNEHNS OBYMEPHOMN 0 6annos
B3aVMHOW KOppensumm n He faeTcs onpefaeneHns aHHOro
npeobpasoBaHms.

22. OnuwnTe cnocob gokasaTenbCTBa pa3femMmocTy npeobpa3oBaHns OANCKPETHON ABYMEPHOW CBEPTKN,
NCNONb3YIOWNA MaTPULY PYHKLUN paccesaHUs TOYKN (A4p0 uan Macky). NMpuseauTe NnpuMepbl MaTpuL,
pa3fesvMMoro 1 Hepasgenanmoro npeobpasoBaHuim.

OTBETbl Ha BONPOCHI



Homep Bonpoca OTBeT (bykBa)

22. MaTpuua yHKLMM paccesHna TOYKM NpeacTaBuMa Npon3BeaeHNeM BEKTOpa-
cTonbua Ha BEKTOP-CTPOKY.

KpuTepuu oueHnBaHus LLikasia oueHoK

Obyyvatowmnca npuBoanT nosHoe 1 6e3owmboyHoe onmcaHue cnocoba 3 6anna
Jl0Ka3aTeNbCTBa pa3aeMMoCcTu npeobpa3oBaHnsa OUCKPETHOW OBYMEPHON
CBEPTKW, WIOCTPUPYS ero NnpuMepammn MaTpul, pa3aeanmoro 1
Hepa3aenmmoro npeobpa3oBaHMii.

Obyyatowmincs npuBoaANT onncaHne cnocoba AoKa3aTebCTBa 2 6banna
pa3nenMMmocTy Nnpeobpa3oBaHUs AUCKPETHON ABYMEPHOW CBEPTKN, B
KOTOPOM A0MYyLLEHbl HE3HAYNTENbHbIE HETOYHOCTHW, U BEPHO onpeaenseT
Leb ero NpuMeHeHus.

MpeAcTaBNeHO CNIOBECHOE onucaHne cnocoba AoKa3aTeNbCTBa 1 6ann
pa3aenumMocTy npeobpasoBaHns ANCKPETHOWN ABYMEPHON CBEPTKM,
NpaBUJIbHO OTPaXkaloLLlee OCHOBHbIE ero 3Tanbl.

B npepncTaBiieHHOM 0TBETE He onncaH cnocob fokasaTesbCTBa 0 6bannos
pa3fgennMocTun npeobpasoBaHns ANCKPETHON ABYMEPHOW CBEPTKN U He
faeTcs onpefeneHns AaHHoro npeobpasoBaHUs U ero pa3aeanMocTu.

20.2 MpoMeXxyTouyHasa aTrectaums

MK-5lpomexyTo4yHasa aTTecTaumsa rno gUCUMnInHe oCyLLecTBAAeTCs C MOMOLLbIO CliefyIoLWmMX OLEeHOYHbIX
CpeLncTs

20.2.1. NepevyeHb 3apaHNi ANA KOHTPOAbHBIX paboTt

KoMnnekT 3afaHui AN KOHTPoJIbHOM paboTel Ne2. Llesib KOHTpOAS: 3HaHMe cnocoboB peann3saumm
anropmutmoB 06paboTky n30bpakeHnin B BUAE KOMMbIOTEPHbLIX NPOrpaMM C y4eTOM cneungukn
npeameTHon 061acTn, METOANKN aHaNN3a BblYNCANTENBHON CNI0XKHOCTY peann3yemMblX aaropuTMoB,
yMeHUe NpUMeHsaTb Nepe-4ncieHHble CBeaeHns Npu Bbibope KOHKPeTHOro cnocoba anropuTMmyeckon
peanusauumn cneuundudeckon obpaboTkn n3obparkeHnin C y4eToM pesysibTaToB aHan3a aJaropuTMoB Mo
BbIYUC/INTENLHOW CIOXHOCTW. MpuMep BapnaHTa U3 KOMMJAEKTa 3aaHUin Ans KOHTPObHOM paboTbl Ne2:

1. HanguTe xapakTepucTuky nepefayv apkocTu, npeobpasyollyo ructorpaMmMy K 3aKoHy
pacrnpeneneHus Panes:
2
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2. ApKOCTU NrKcenen o6beKToB 1 POHa pacnpeienieHbl No 3aKoOHaM p; U p, COOTBETCTBEHHO:
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BbibepuTe onTManbHbIN NOPOr A5 cerMeHTauuy npu 3alaHHblX anpropHbIX BEPOATHOCTAX NUKCeNen
TOro v gpyroro suga P, u P,.

20.2.2. OnucaHue TeXHONOrMm npoBeneHuns

MpoMeXxyToYHasa aTTecTauns NPoBOANTCA B COOTBETCTBUM C [0SI0XKEHUEM O NMPOMEXKYTOYHON aTTeCTaLum
obyyvatoLwmMxcs No NporpamMmmam Boicllero 0bpa3oBaHus. MpoMexyTo4yHas aTTecTalnsa No UTOraM 0CBOEHMUS
AVCUMMNHBI MPOBOANTCA B (hOPMe 3K3aMeHa. YCNoBMUSAMU AN MOJOXKUTESIbHON NTOrOBON OLIEHKM
ABNIAOTCA: BbINOJHEHNE BCeX NabopaTopHbIX PaboT, MepeyncieHHbIX B MPUIOXKEHUN NOJ HAUMEHOBAHNEM
«KOMMJIEKT 3a[la4y», a TaKXXe YCMeLHoe BbiNosHeHne 06enx KOHTPOIbHbIX PaboT.

[ns oueHMBaHNS pe3yNbTaToB 06y4YeHUs Ha 3K3aMeHe UCMOJb3YTCA CeayioLLMe NoKasaTenu:

1.

3HaHMe OCHOBHbIX MeToAo0B LngpoBon 06paboTkn n3obpakeHnn N MaTeMaTUYeCKOro annapaTta
ANS onncaHma n3obpaxxeHnin n npeobpasyowmx cucTem;

yMeHMe MPMMEHATb NepeyncieHHble ceefeHns npu soibope MeToda peweHns 3agayqy 0bpaboTku
n306pa)keHnin, aHanmsa n cuHTesa npeobpasyownx CUCTeMm;

BNajeHne MeTOAMKON WCNOMb30BaHUA U3YHYEHHOr0 MaTeMaTU4YeCKoro annapaTta AN peleHuns
3a/lay aHasM3a 1 CMHTe3a cucTeM 06paboTKm n3obparkeHuni;

3HaHWe cnocoboB peanm3auunm aaropuTMoB 06paboTKnM M306parkeHnn B BMOE KOMMbOTEPHbIX
nporpamMmm C y4yeToMm cneundukn npegmeTHon ob6nacTn, METOANKM aHaNn3a BbIHUCINTENLHON
CNOXXHOCTW peann3yembix airOpuTMOB;

yMeHVne MNpUMeHATb NepeyvncaeHHble cBefeHUs npu Bbibope KOHKpeTHOro cnocoba
anropuTMMYeCcKon peanmsauumn cneundguryeckon 0bpaboTkm nsobpakeHnin ¢ y4eToM pesynbTaToB
aHafM3a anropuTMOB MO BbIYUCNTENBHON CIOXHOCTHY;

BNageHne HaBblKaMun paboTbl C HECKONbKUMU LOCTYMHbIMA MHCTPYMEHTaMK, NpefHa3HaYeHHbIMY
ONS NPaKTUYEeCKON peanm3aumm nyvyaeMblx MeTOA0B 06paboTkn n30bparkeHui.

20.2.3. TpeboBaHMA K BbINONHEHUIO 3a4aHUNA, LWKaJbl U KPUTEPUU OLLeHUBAHUSA

I'Ipvl OUEHMBaHNK NCNONBb3YETCA Ciieayollasd WKaia:

5 6annoB cTaBUTCH, ecin obyyatloWMncs LEMOHCTPUPYET MOJIHOE COOTBETCTBME 3HAHWUIA, YMEHUN,
HaBbIKOB NMpPVBEeAEHHbIM B Tabinuax nokasaTtensm, cBoboaHO onepupyeT NprobpeTeHHbIMI 3HAHUAMM,
YMEHUSMU, MPUMEHSET UX NPW PELLEHUN NPAKTUYECKMX 3aay;

4 b6anna cTtaBuTCA, ecam obyyvyaloWmMNCca 4EMOHCTPUPYET COOTBETCTBUE 3HAHWN, YMEHUN, HAaBbIKOB
npueBefeHHbIM B Tabauuax nokasaTensiM, HO AOMyCKaeT He3Ha4YuTesbHble OWMOKNM, HETOYHOCTH,
NCMbITbIBAET 3aTPYAHEHUS NPU PeLUeHNM MPaKTUYeCcKMX 3ajav;

3 6banna ctaBuTCA, ecam obyyvalWMNCS 4EMOHCTPUPYET HEMOJSIHOE COOTBETCTBUE 3HAHUN, YMEHUN,
HaBbIKOB MpMBeLEHHbIM B Tabnumuax nokasaTensaMm, AOMNYCKAeT 3HaYMTeNbHble OWNOKM Npu peleHmnm
NPaKTMYeCKUX 3ajay;

2 banna cTaBuTCA, ecam obyyvaloWMNCa OEMOHCTPUPYET SABHOE HECOOTBETCTBME 3HAHWUMN, YMEHWUN,
HaBbIKOB NPMBEAEHHbLIM B TabanLax nokasaTensm.

Mpu caaye s3k3ameHa
OoLeHKa «0TJINYHO» - 5 Bannos
OLEeHKa «xopoLo» - 4 banna

OLleHKa «y[10BNeTBOPUTENbHO» - 3 6ansa



OLleHKa «HeY[10BIeTBOPUTENbHO» - 2 6anna.

CooTHOLLEeHMe Nnoka3aTenen, KpuTtepunes N WKasbl OLleHNBaHUA PE3YIbTaTOB 06yHeva.

YpoBeHb chopMupo-

KpuTepun oueHNBaHNS KOMMETEHLNA BaAHHOCTU LLikana oLeHoK
KOMMeTeHLNI

CepopmupoBaHHbIe 3HaHNS 06 OCHOBHbLIX METoAax UnMgpoBoy [oBbILLIEHHbIV OT/IM4HO

06paboTky n30bpakeHui u MaTemMaTM4yeCKoM annapaTe A4 YPOBEHb

onuncaHnsa n3obpaxkeHni n npeobpasyoLmnx CUCTEM.
ChopMupoBaHHOE yMEHME MPUMEHATb NepedncIeHHbIE
cBefeHus rnpuv Bolbope MeTona peLueHns 3agady obpaboTkum
n30b6paxKeHuyi, aHaiv3a v cuHTe3a npeobpasyroLmx CUCTEM.
ChopmMmpoBaHHbIE HaBbIKW BAAAEHUS METOANKON
MCM0/Ib30BaHNS N3YYEHHOr0 MaTeMaT4eCcKoro annaparta 4
peLleHus 3a[a4y aHa/im3a u CMHTe3a cucteM 0bpaboTku
n3obpaxeHunin. ChopMUpoBaHHbIE 3HaHNS CnocoboB peasinzaunm
anropntmos 06paboTku n306paxeHnii B BUAE KOMMbIOTEPHbIX
rporpamMm € y4eToM creunpuky npeaMeTHou obaacTy,
METOANKN aHaIN3a BblYNCNTEIbHON C/I0XHOCTU PEasn3yembix
anroputmoB. C(hopMUpPOBAHHOE YMEHUE MPUMEHSATb
rnepeyncaeHHble CBeeHUs rpy BbiIbope KOHKPETHOro crnocoba
aIropuTMNYECKON peaansauymm cneunpunyeckor obpaboTku
M306paxKxeHuyi C y4eToM pe3y/ibTaToB aHa/in3a aJiropuTMOB 10
BbIYUCNTETIbHOU CII0XHOCTU. ChopMUPOBaHHbLIE HaBbIKU
paboThl C HECKOJIbKUMU [OCTYMHLIMA MHCTPYMEHTaMM,
npeAHa3HavYeHHbIMY 7151 MPaKTUYECKON pean3aumm n3y4aemblx
mMeTon08B 06paboTKm n306paxeHni.

CehopmupoBaHHbIe, HO coaepxalyme oTAesbHbIe npobesbl ba3zoBbiii Xopouwuo
npefcTasneHns 06 0CHOBHbIX METOAAX LnppoBovi 06paboTku YPOBEHb
n306paxkeHui N MaTeEMaTUYECKOM annapaTe AJ151 OnucaHus
n30bpaxKxeHuvi n npeobpasyoLwmx cucTem. YcneLiHoe, Ho
coaepxallee oTAe/bHbIE MPObesbl yMEHNE MPUMEHSTh
rnepevncaeHHble ceeaeHns npy Bolbope MeToAa pelleHns 3aha4y
00paboTky n30bpakeHui, aHaan3a u CUHTEe3a npeobpasyLmx
cncteM. CchopMupoBaHHbIe, HO cogepxalume oTae/bHble
npobesibl HaBbiKW BAaAeHNsT METOANKON MCM0/1b30BaHNSA
M3y4YEeHHOro MaTeMaTu4ecKoro arnmnaparta A/ peLueHns 3ajay
aHa/m3a un cnHTe3a cuctem 06paboTku M306parKeHU.
CchopmupoBaHHbIE, HO CoAeP KalLumne oTAebHbIE MPobesibl
npeacTasBieHns o criocobax peaansaluum aaroputmMoB 06paboTku
n306paxKkeHnii B BUAE KOMIbIOTEPHbIX MPOrpamMm C y4eToM
crneunguky npeamMeTHow 061acTu, 0 METOAUKE aHa/n3a
BbIYUCANTENLHOV C/I0XKHOCTY Peasin3yeMblX aaropuTMoB.
YcnelHoe, Ho copepxallee oTAe/bHble MPobesibl yMeHne
MPUMEHSITb MEPEYNCTIEHHbIE CBEAEHWS MPU BbIOOPE KOHKPETHOIr0
crnocoba anropuTMUYECKoN peaansalmm CreLmnpunyeckon
06paboTKy n306pakeHni C y4eToM pe3yibTaToB aHasm3a
aJiIropUTMOB 10 BbIYUCNTETILHON CIOXHOCTY.
CehopmMupoBaHHble, HO coepxalyme oTAe/bHble Mpobesibi
HaBbIKW paboTbl C HECKOIbKAMY AOCTYMHLIMU UHCTPYMEHTaMU,
npeaHazHavyeHHbIMY A/15 MPaKTUYECKOW peanv3aumm n3y4yaembix
MeToL0B 06paboTKu N306paxKeHu.




HenonHoe npeactasieHne 06 0CHOBHbIX METOAaxX LUnppoBoi
06paboTKu n30bparkeHni n MaTeMaTU4eCKOM annaparte 4.s
onvcaHuns n3obpaxxeHuii u NpeobpasyoLmnx cucTem. YcneLuHoe,
HO HE CUCTEMHOE YMEHUNE NPUMEHATL NePEYNCIEHHbIE CBEAEHUS
rpu Beibope MeToAa peLueHns 3agay 0bpaboTku n3obpaxeHu,
aHaiv3a v cuHTe3a npeobpasytowmx cnctem. HemosHoe
BJlafleHVe HaBbIKaMy BJlaJ€HUS METOAUKOU UCO/Ib30BaHUs
M3y4YeHHOro MaTeMaTU4yeCcKoro annapata A/1s peLueHns 3aaa4
aHanusa n cuHTesa cuctem 0bpaboTku nzobpaxeHui. HernoaHoe
npeacTaB/ieHne o crnocobax peaansaumy aaropuTMoB 0bpaboTku
n306paxxeHuyi B BUAE KOMMbIOTEPHbIX MPOrpaMmm C y4eTom
crneunguky npeameTHou 061acTu, 0 METOAUKE aHan3a
BbIYUCANTENLHOV CI0XKHOCTY Peasin3yeMblX ajropuTMoB.
YcnelHoe, HO HE CUCTEMHOE YMEHNE MPUMEHSITh
rnepevncaeHHble cBeaeHus npy Bbibope KOHKPETHOro crocoba
aJIrOPUTMUNYECKOW peann3aumm cneumpuyeckor obpaboTkm
M306paxKeHuyi C y4eToM pe3yibTaToB aHa/in3a aropuTMoB o
BbIYUCANTENLHOW CI0XKHOCTH. HenoaHoe BnageHne HaBbikamu
paboThbl C HECKOIbKUMU [AOCTYMHLIMU UHCTPYMEHTaMU,
npeaHa3HavYeHHbIMY 715 MPaKTUYECKOW peanv3aumm n3y4yaembix
mMeTo40B 06paboTKu N306paKeHNI.

lMoporoBbivi
YpoBeHb

Ynosnetsopu-tesibHO

®parMeHTapHbIe 3HaHWSI NN OTCYTCTBUE 3HAHUM.
®parMeHTapHble YMEHUS U OTCYTCTBUE YMEHW.
®parMeHTapHble HaBbIKW UN OTCYTCTBUE HaBbIKOB.

HeynosnetBopu-TesibHO




