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Kathenpa nHHOpPMaLMOHHbBIX CUCTEM

5.03.2025

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 5 o1 05.03.2025
8. Y4yeOHbIN ron;:

2025-2026

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:

obasaTenbHas AUCLMNANHA OTHOCUTCS K HacTu, (hopMrUpyeMor y4acTHUKaMy obpa3oBaTenbHbIX
oTHoweHun. bnoka 1. AucumnanHel (Moaynu) (b1.B); BxoaHble 3HaHUs B 06beme 6a30BbIX KypcoB Mo
nporpammam obyyeHusa cTyrneHn bakanaspmaTa B 061acT MaTeEMaTMYeCKOro aHaim3a, Teopumn
BEPOATHOCTEN U MaTeEMATUYECKON CTAaTUCTUKK, MaTEMaTUYECKOW IOTUKW 1 TEOPUM aNirOPUTMOB; YMEHne
NporpaMMmnpoBaThb Ha f3blKe BbICOKOr0 YPOBHS, BNafeHne 04HON N3 MHTErpupoBaHHbIX cpel pa3paboTku
NPUI0XKEHUIA.

Ne HavMeHoBaHMe gucunnanH y4ebHoro niaaHa, C KoTopbIM Ne Ne pa3nenoB AUCLUNAUHDI

n/n OpraHM30BaHa B3aMMOCBA3b ANCLNMANHBLI paboyen paboyen NporpamMmmsl, CBSA3aHHbIX
nporpammei C YKa3aHHbIMU gUCLUUNAINHAMM

1 MaTeMaTunyeckmne MeToAbl B COBPEMEHHbIX 1-3,6-9
NHMOPMALMOHHBIX TEXHOJIOM NAX

2 CUCTEMHbIN aHaNM3 U MOOENNPOBAHNE CJIOXKHbIX CUCTEM 2-4

3 MynbTUMeanaTEXHOIOM NN 8,9

11. MnaHupyeMble pe3ynbTaTbl 00y4eHUa NO AUCLUUNIMHE/MOAYJIO (3HAHUA, YMEeHUSA, HaBbIKK),
COOTHECEHHble C NIaHUpPYeMbIMU pe3ysibTaTaMu 0CBOeHUsA obpa3oBaTesibHOM NPOrpamMmMbl
(KOoMneTeHUMAMM BbIMYCKHUKOB) U MHOAMKATOPAMMU UX DOCTUXKEHUA:

Kof v Ha3BaHMe KOMMeTeHLNn KOﬂL4Ha3BaHMeMHﬂMKaTOpa

KoMneTeHunmn

3HaHMﬂ,yMeHMﬂ,HaBHKM

MK-2 CnocobeH pa3pabaTbiBaTb MK-2.1 3HaeT coBpeMeHHble 3HaThb: NPUHLKUMNbLI MOAEINPOBAHUA

cTpaTerum npoeKTUpoBaHus,
onpeneneHnem Lenei
NPOEKTUPOBAHNUSA, KpUTEpUeB

3 PEeKTUBHOCTHY, OrPaHNYEHNI

NPUMEHNMOCTN

TEXHOJIOMNKN YNpaB/eHnA
npoeKTamu, ynpasieHune
N3MEHEHNAMUN, NHCTPYMEHTbI
1N MeToAbl ynpaBaeHns
3aUHTEepeCcoBaHHbLIMYU
CTOPOHaMV NPOEKTa,
COBpPEMEHHbIe CTaHaapThI
NHMOPMaLMOHHOI O
B3aMMOLENCTBUSA CUCTEM,
OCHOBbI MEHE)KMEHTA, B TOM
4yncne MeHeg)XMeHTa
KayecTBa

npubopoBs perncTpauum LMMpPoBbIX
n306pa>keHnin; OCHOBHbIE METOAbI
umnposon 06paboTku
N306paXKeHNn N MaTeMaTUYECKINI
annapaT 418 onucaHus
n3obpaxxeHni n npeobpasyroLmx
cucTem; cnocobbl peannsaunm
anroputmos 06paboTKu
n3obpakeHnin B BUAOE
KOMMbIOTEPHbIX NPOrpamMM ¢
y4eToM crneundukm npegmeTHoOM
obnactun, MeToAUKY aHanu3a
BbIYNCINTENBHON CII0XKHOCTK
peanusyeMbix afropuTMoB



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

CamocToaTenbHas paboTa
KypcoBas paboTa

MpoMeXxyToYHas aTTecTaums

Yacbl Ha KOHTPOJIb
Bcero

13.1. Copep>XaHue AUCLUMJINHbLI

n/n  HavmeHoBaHWe pa3gena
ANCUMNNHb

1 Knaccugmkauma metonos,
arOPUTMOB U CUCTEM
06paboTku n3obpaxkeHnn.

2 MaTemaTnyeckas moaenb
HenpepbIBHOIrO
n3obpakeHus.

3 MaTemMaTnyeckoe onmcaHmne

cucTem npeobpasoBaHma
HemnpepbIBHbIX
n3o06pakeHunin.

Copep>xaHue pasgena
OUCUUMIINHBI

Mopxo4bl K KnaccugukaLumnm
MeTOLOB, aJIrOPUTMOB U CUCTEM
umnchposon 0bpaboTkm
n306bpa>keHuit. ITansl 06paboTKmM
n300parkeHnit CMCTEMOW
TEXHNYECKOro 3peHuns: BBOS
nHGopMaLmm, NpeaBapuTebHas
obpaboTka, cermeHTaums,
onncaHue, pacno3HaBaHue.

MaTemaTun4eckuin annapat 4ns
OMNMCaHNA HenpepbIBHbIX
n3006parkeHni.
MpoCTpaHCTBEHHbIE YaCTOThI.
[BymepHoe npeobpasoBaHune
®ypbe. [IByMmepHas PyHKLNSA
[upaka n ee
onddepeHumpoBaHue.

MaTemaTu4yeckoe onucaHve
cuctem ons npeobpasoBaHus
HemnpepbIBHLIX N306paXkeHni.
JINHeNnHble N NPOCTPaHCTBEHHO-
NHBapMaHTHblE CUCTEMBI.
FfoMoMopHbIE PUNBLTPBI.

CemecTp 1 Bcero
54 54
18 18
0
36 36
54 54
0
36 36
36 36
144 144

Peanusauus pasgena AUCLANAUHBI C
MOMOLLbIO OHNaMH-Kypca, YMK

ONCTAaHUMOHHOE YTEHMNE NEKLMNIA, KOHCNEKT-
aiemeT "KHura"
https://edu.vsu.ru/course/view.php?id=10753

ANCTaHUMOHHOE YTeHWe NIEKLNIA, KOHCNeKT-
anieMeT "KHura"
https://edu.vsu.ru/course/view.php?id=10753

AMNCTAHUMOHHOE YTEHMNE NEKLNIA, KOHCMEeKT-
anemeT "KHura"
https://edu.vsu.ru/course/view.php?id=10753



n/n

5

6

7

HanmeHoBaHwve pa3pena
ANCUNMIINHB

Mogenu 3puTesibHOM
CUCTEMbI YesloBeKa.

OCHOBbI KOIOPUMETPUMN.

AnckpeTnsauns n
BOCCTAHOBJ/IEHNE
n3obpakeHui.

KBaHTOBaHMe n306paxeHnin.

ConepxaHue pasgena
LNCLNNNHBI

CybbeKTuBHbIE XapaKTepuCTnKu
oLlyLleHns CBeTa,
Moaenmpyemble 0CobeHHOCTH
3pUTENbHON CUCTEMBI (BUAbI
peuenTopoB 1 nx
4YYBCTBUTE/IbHOCTb, ONTHKA
rnasa, MexaHu3Mm naTepasbHOro
TOPMOXEHWS, BpeMeHHas
peakuus). JlorapupmMmyeckas un
paclliMpeHHas mogenu
OAHOLBETHOr0 3peHuns. Monenu
LiIBETOBOr0 3peHuS.

AKCUOMbI YpaBHMNBAHNA LIBETOB,
LBETOBOE MPOCTPAHCTBO,
KOOpPpAWHaThI LBeTa  LLBETHOCTN,
TpeyronbHUK Makcsenna,
npeobpa3oBaHNs KOOpANHAT
uBeTa. CTaHAapTM3aLmMsa CUCTEM
KOOPAMHAT LiBETa: MOCTPOEHME
KOIOPUMETPUYECKOWN CUCTEMBI.
[narpamma LBETHOCTY M NOKYC.
BbI6Op OCHOBHbIX LIBETOB
KOIOPMMETPUYECKOWN CUCTEMBI 1
B KOHCTPYKL MK
LiBETOBOCMNPON3BOAALLENO
YCTPOWCTBaA.

MaTemMaTuyeckoe onvcaHue
naeanbHoOM oNCKpeTM3aLum n
BOCCTaHOBNIeHNs 6e3 noTeps,
MaTeMaTU4eckne Mmoaesnmn
peanbHbIX CUCTEMBI
AnckpeTusaumm (MoLenmposaHme
NCKaXXEHWI 1N3-3a KOHEYHbIX
pa3sMepoB OUCKPETUINPYIOLLEN
peLleTKK, n3-3a KOHe4YHoWn
LUMPUHBI ANCKPETU3MPYIOLLLETrO
UMNynbCa, N3-3a HeLOCTaTOYHOM
4acTOTbl AUCKpeTMU3aunm).

igeanbHbI 1 paBHOMEPHbIN
KBAHTOBaTEJb, KBAaHTOBATESb CO
COKaTWeM, KBAHTOBaHME LiBETHbIX
n300pa>keHnit, pekoMeHZauum rno
undposon obpaboTke
KBaHTOBaHHbIX M306paXKeHWiA.

Peanusauus pasgena AUCLUANAUHBI C
MOMOLLbIO OHNaMH-Kypca, IYMK

OVNCTAHUMOHHOE YTEHMNE NEKLNIA, KOHCMEeKT-
3NiemMeT "KHura"
https://edu.vsu.ru/course/view.php?id=10753

OVNCTAHUMOHHOE YTEHME NTEKLMNIA, KOHCMEKT-
anemeT "KHura"
https://edu.vsu.ru/course/view.php?id=10753

ANCTaHUMOHHOE YTeHMe NIEKLNIA, KOHCNeKT-
3iemeT "KHura"
https://edu.vsu.ru/course/view.php?id=10753

OVNCTAHUMOHHOE YTEHME NTEKLMNIA, KOHCMEKT-
aemeT "KHura"
https://edu.vsu.ru/course/view.php?id=10753



n/n

9

10

HanmeHoBaHwve pa3pena
ANCUNMIINHB

JInHenHaa undgposas
06paboTka n3obpaxeHui.

PekypcuBHasa gunbTpaums.

MeToAbl CHVXXEHUS YPOBHS
LLIYMOB U MOMEX Ha
n3obpakeHmu.

ConepxaHue pasgena Peannzauus pasgena gUCLMNANHLI C
ONCUNNSINHBI MOMOLLIbI0 OHNaMH-Kypca, IYMK
O606LLEHHbIN NNHENHbIN OVCTAHLUMOHHOE YTeHMe NEeKLNN, KOHCMEKT-
ornepaTop, pa3aeMMoCcTb 3n1eMeT "KHUra", KOHTPOJIb - 31eMEHT
npeobpasoBaHna. OnepaTtop "3apaHune"

cynepno3sunuymnmn. OnepaTtop https://edu.vsu.ru/course/view.php?id=10753

CBEpTKN. YHUTapHbIE
npeobpasoBaHns: 0606LEHHbIN
onepaTop, pa3faenmMmocTb S4pa,
LMCKpeTHoe npeobpa3oBaHue
®ypbe AN (cBONCTBA,
YMEHbLUALLME CTIOXKHOCTb
aJiroOpMTMOB, pacyeT CBEPTKM C
ncrnonb3oBaHnem AMNd).

MaTemaTuyecknin annapaTt 44 ONCTAHUNOHHOE YTEHNE NeKLUNA, KOHCMEKT-
OMUCaHNA PeKypPCUBHbIX afeMeT "KHUra", KOHTPOb - INeMEeHT
unbTpoB (z-npeobpasoBaHue n "3apaHmne"

CUCTEMHas YHKLMS), YCII0BUS https://edu.vsu.ru/course/view.php?id=10753

NX (PM3UYECKON peann3yemMocTu u
YCTOMYUBOCTHN, MOCTAHOBKA
3apa4n cnuHTe3a. CpaBHeHne
a/IfOPUTMOB MO CJIOXKHOCTM C
paHee pacCMOTPEHHbLIMU.
OcobeHHOCTY peanusauum
PEKYPCUBHbIX (PUILTPOB AN5
06paboTku n3obparkeHwni:
¢punbTp 1-ro poga, meToabl
CUMMeTPU3aunmn MyHKLN
paccesHns TOYKMU.

0630p METOLOB CHUXEHUS ONCTaHUMOHHOE YTeHMe NEKLMNIA, KOHCNEeKT-
YPOBHS LLYMOB 1 NMOMeX Ha 3/1eMeT "KHUra", KOHTPOJIb - INIEMEHT
1n306parkeHUN: HU3KOYaCTOTHas "3apaHune"

NMHeNHasa puabTpaumns, https://edu.vsu.ru/course/view.php?id=10753

HeNNHenHoe noaaBieHne
NMMYNbCHBIX MOMeX (B
YaCTHOCTW, MefnaHHas
unbTpaLmns), anropuTMbl
yCTpPaHeHUs MOMeX Ha 2-
rpagaunoHHbIX n306paXkeHnsaXx,
nogasJsieHne
MYNbTUMIMKATUBHbLIX MOMEX,
BMHEPOBCKas (huabTpaums
LWYMOB C 3a4aHHbIMU
CrNeKTpaJbHbIMKU
XapaKTepucTukamm,



n/n

11

12

13

14

HanmeHoBaHwve pa3pena
ANCUNMIINHB

Yny4lweHne KavyecTea
n306parkeHunin.

PecTaBpauus n3obpa>keHuit.

KOHTYpPHBI aHams.

[Moporosas cermeHTaLus.

ConepxaHue pasgena
LNCLNNNHBI

Peanusauus pasgena AUCLUANAUHBI C
MOMOLLbIO OHNaMH-Kypca, IYMK

0630p MeTOA0B YJyHLLIEHNS -
(cybbekTMBHOro) KayecTBa
n300parkeHnit: N3MeHeHne
KOHTpacTa, NoAYepKMBaHue

rpaHuu, npeobpasoBaHune

CMeKTpa, BbipaBHMBaHME
rMCTOrpaMM (aHanMTU4eckoe
npubamxeHne n UMdpoBbie

MeTO[bl, IOKanbHoe

rMCTOrpaMMHOE BblpaBHUBAHUE).

MocTaHoBKa 3a4a4u -
pecTaBpauumn n3obpakeHui:
MOLEeNMPOBaHNEe NCKaXXEHUI
(Mmogenu nsobpaxkatowmnx cnuctem,
unhpoBbIX NpeobpaszoBaTenen n
LUYMOB Ha n30bpakeHun) un
cnocobbl obpalleHuns
NCKaxatoLwmux npeobpasoBaHui.
MeTon BUHEPOBCKOIO
OLIeHVBaHWSA B NPUMEHEHUN K
pecTaBpauun n3obpaxxeHnn.

STanbl KOHTYPHOr0 aHan3a B -
3afia4e cermeHTaumm
n3obpa>keHuir: 0630p MeToaoB
KOHTPacTUpOBaHWA nepenasos
(ouddepeHunpoBaHne
n306paxxeHnsa n ap.), MeToabl
MOCTPOEHNS KOHTYpa
(coepmHeHne Tovek nepenaga,
a/IrOpUTMbI MPOCAEXUBAHUS
KOHTYPOB, rnobanbHbIn aHanus
MeToAaMun Teopum rpacos,
MeToAbl annpokCcMMaLmm
KOHTYPHbIX KPUBbIX, B YHaCTHOCTH,
npeobpasoBaHue Xoyra (Xada)).

0630p MeTOA0B NMOPOroBOM -
cermMeHTaummn n3obpakeHuni:
onpeaeneHne nopora no
rMcTorpaMme, anropuTMbl €
BbIDOPOM AMHAMUNYECKOrO
nopora, BbI6op nopora MeToa0oM
Teopun NPUHATUS PeLleHni,
cermMeHTaums ¢
andepeHLnpoBaHmnem,
MHOrOMepHas noporosas
cermMeHTaums.



n/n

15

16

HanmeHoBaHwve pa3pena
ANCUNMIINHB

06/1aCTHO-0PUEHTMPOBAHHAS
cermMeHTauus.

MapannenbHo-pekypCuBHbIE
MeTonbl 06paboTkm
n3obpa>keHni.

Copep>xaHue pasgena
OUCUUMIINHBI

0630p meToA0B 061aCTHO-
OPVEHTUPOBAHHON CErMeHTaLunK:
a/IroOpUTMbI pacLLUMpPeHus
obnactu, anropuTMbl pazbueHus
n 0bbennHeHnsa obnacren.

MpUHLMMNbLI NOCTPOEHMNS
napannenbHo-peKypCUBHbIX
pUNbTPOB C KOHEYHOW
NMMYSIbCHOW XapaKTepUCTUKOWN.
0630p 3apay 13 obnactu
NpUMeHeHNs napannenbHo-
PEKYPCUBHbIX METOA0B.

13.2. Tembl (paspensl) AUCLUNANHBI U BUObI 3QHATUIA

Ne
n/n

10

HanmeHoBaHWe TeMblI
(paspena)

Knaccudukauma meTonos,
aropUTMOB M CUCTEM
0bpaboTky n3obparkeHni.

MaTemMaTnyeckas mogesnb
HernpepbIBHOIO
n3obpaxeHus.

MaTemaTunyeckoe onucaHue
cucTeM npeobpasoBaHus
HenpepbIBHbIX
n306pakeHunin.

Mogaenu 3puTenbHON
CUCTEMbI YEJI0BEKA.

OCHOBbI KOJIOPUMETPUU.

OuckpeTrauus un
BOCCTaHOBJ/IEHNE
n3o0bpaxxeHnn.

KBaHTOBaHMWe 1306paXkeHnil.

JInHenHas undgposas
0bpaboTka n3obparkeHui.

PekypcusHasa punbTpaums.

MeToAbl CHUXKEHNS YPOBHS
LWYMOB W MOMeX Ha
n3obpaxxeHmu.

JleKLUNoHHbIe
3aHATUSA

MpakTuyeckme
3aHATUA

Peanusauus pasgena AUCLUANAUHBI C
MOMOLLbIO OHNaMH-Kypca, IYMK

ONCTaHUMOHHOE YTeHMe NeKLMIN, KOHCNEKT-

371eMeT "KHUra", KOHTPOJIb - I1EMEHT
"3apaHune"

https://edu.vsu.ru/course/view.php?id=10753

NabopaTtopHble CamocToATeNbHas
3aHATUS paboTa
3
3
2 3
3
2 3
3
3
4 3
4 3
4 3

Bcero



Ne HanmeHoBaHMe TeMbl JlekumnoHHble  TNpakTunyeckme JlabopaTopHele CamocTosTenbHas Bcero

n/n  (pasgena) 3aHATUSA 3aHATUSA 3aHATUSA paboTa
11  YnyyweHune KavecTBa 2 4 4 10
n30bpa>keHnn.
12 PectaBpauwus nsobpaxenun. 1 5 4 10
13 KOHTYpHbIN aHanm3. 2 4 4 10
14  TloporoBas cermeHTaums. 1 3 4 8
15 O6nacTHO-OpueHTMpoBaHHaa 1 4 5
CerMeHTauums.
16 [MapannencHo-pekypcuBHble 1 4 4 9
MeTonbl 06paboTku
n306pakeHunn.
18 0 36 54 108

14. MeToaunyeckme yKasaHua ana oby4aloLwmxcs no 0CBOEHMIO AUCLUNJINHBI

Mpu ucnonb30BaHUM AUCTAHUMUOHHbIX OOpa3oBaTesibHbIX TEXHONOIMM 1 3IEKTPOHHOI0 00yYeHns
BbIMNOJIHATL BCE YKa3aHUs NpenofaBaTesieil, BOBPEMS NOAKIIOYATLCS K online 3aHATUAM, OTBETCTBEHHO
NOAXOAMTb K 3afaHUSM N1 CAMOCTOATENbHON paboThl.

BHeayauTopHas caMmocToaTesibHaA paboTa cTyfeHTOB BKIlOYaeT NpopaboTKy MaTepuanos NeKkLuii,
N3y4yeHne PeEKOMEHI0BAHHON IMTEPaATYpPbl, MOATOTOBKY K KOHTPOJ/IbHbIM paboTam, MoAroTOBKY K
nabopaTopHbIM paboTam 1 X 3aliMTaM, NOArOTOBKY K YCTHOMY OMpPOCY U 3K3aMeHy. B Y4ebHOM nnaHe Ha
NOArOTOBKY K 3K3aMeHY 13 06LLei Tpya0eMKOCTU CaMOCTOSTENIbHON paboTbl BbiaeneHo 36 Yacos.

CamocTosTenbHas paboTta B ayAUTOPUM BbINOIHAETCA N0 HENOCPEACTBEHHLIM PYKOBOACTBOM
npenofasatens. 4nsa nosbiweHns 3 PEKTUBHOCTM PYKOBOACTBA NpW NpoBeAeHMn nabopaTopHbIX
3aHATUIA, NpM3BaHHbIX 0becneynTb BbIBOPOYHOE NCNONb30BaHME NIEKLMOHHOIO MaTepuana ans bonee
rnyboKOoro nsy4yeHus oTAeNbHbIX MeTOA0B 06paboTKM M306parkeHnn Npu peLeHnmn COOTBETCTBYOLLNX
NPaKTUYeCcKnx 3aaayd, Heobxo4MMO CCbIaTbCA Ha MaTepuabl NEKLMUIA, MOKa3biBas MECTO peLlaeMbIX
3afay B 0bLiemM nnaHe n3noxxeHus. NMpuMepHbIn NepeyeHb 3aay C peKOMeH4auMAMN OTHOCUTENbHO
coaep>xaHus nabopaToOPHOro 3aHATUA NPUBOANTCS HUXKE.

e Bbibop MHCTpPYMeHTapus 4S8 NpakTUYeCKor peannsaunm pacCMaTpuBaeMblxX gajiee MeTo40B
ungpposon 06paboTku n3obpaxkeHnin. NMPUMEHNTL B peann3auumn NpuNoXKEHNN PEKOMEHAALNN MO
umndpoBo 06paboTke KBaHTOBaHHbLIX N306parkeHnin. N3y4nTb 0COBEHHOCTN BHYTPEHHENO
nNpeacTaBieHNs 306pa)keHnn NCNob3yeMbIM Aasiee MHCTPYMeHTapueM. Peannsauns mogenen
aOAUTUBHOMO rayCCOBCKOrO LWyMa U UMMYJIbCHOM MOMEXMN.

e 3amava Ne 1. Pa3paboTka NpuIoXKeHUs, peannsyoLlero MeTo AMHENHON HU3KOYaCTOTHON
bunbTpaunn aganTUBHOIO WYyMa Ha n3obparkeHun. 3y4nTb LgpoBon onepaTop CBEPTKU U
MCNONb30BaTh €ro B Ka4ecTse Moaenu punbTpa. BoipaboTaTb pekomeHgaumm no Beibopy Noaockl
NponyCcKaHus punbTpa B 3aBUCUMOCTU OT UHTEHCUBHOCTY LWyMa U NPOLEMOHCTPUPOBATb UX
CNpaBeannBOCTb.

e 3agavya Ne 2. Peannsaums meTofa PeKypPCUBHOM HU3KOYACTOTHOM PuabTpaLunm n3obpaxeHns ¢
LeSIbl0 CHUXKEHNS YPOBHSA agANTUBHOIO WwyMa. N3y4nTs ocobeHHOCTM hnnbTpa 1-ro poga u
MCNONb30BaTh €ro B peannsaumm metona. BoibpaTb KONMYECTBEHHbIA KPUTEPUIA OLLEHKW KaYeCTBa
0bpaboTky (Hanpumep, MaKCUManbHOe NN CpefHEKBAAPATMYECKOE OTKIOHEHNE 31EMEHTOB
obpaboTaHHOro n3obpakeHns oT NCXOLHOr0, CBOBOAHOMO OT WyMa) 1 N0 pe3ynbTaTaM



3KCnepuMeHTa BblpaboTaTb pekoMeHAaumnmn no BbIbopy Mexxay PeKypCUBHbLIM N HEPEKYPCUBHbLIM
bunbTpaMm B 3aBMCUMOCTY OT XapakKTEPUCTUK LyMa 1N n306parkeHns.

3anayva Ne 3. Peanm3oBaTb Moaenb MeanaHHOro uibTpa n3obpakeHusa ons ycTpaHeHns
NUMMYJIbCHbIX MoMeX. [IpUMeHUTb B peasiv3aumm anroputM Xoopa nomcka MeaunaHsl.
MpoLeMOHCTPMPOBATL BO3MOXHOCTM METOAA NPU pa3sinyHblX hopMax anepTypbl huibTpa u
WHTEHCUBHOCTU MOMEX.

3apada Ne 4. [leMoHCTpaumna MeToa yaydlleHns KavyecTsa n3obpakeHna nog4yepknBaHnem
rpaHuu. icnonb3oBaTbh MoAes b HEPEKYPCUBHOMO JIMHENHOrO (DUbTPa BEPXHUX YacToT.
Peann3oBaTb BO3MOXHOCTb Bblibopa 13 Habopa hmMnbTPOB C pa3nnyaloWwMMNCs YacToTamm cpesa.
3afnayva Ne 5. Peann3oBatb Mogenn gndhepeHunaTopoB n3obpaxxeHnsa ¢ Lesiblo KOHTPacTUPOBaHUS
nepenagoB 1 NOArOTOBKN KOHTYPHOrO npenapaTa. 4 pacyeTa Noas Moayaa rpagneHTa
ncnosib3oBaTh onepatopbl Cobens. B peann3aumm onepaTopa Jlannaca ncnosib3oBaTth
pa3paboTaHHyO MoLeNb MHENHOrO PUIbTPA.

3anayva Ne 6. Peann3oBaTb NpunoxeHne A4 pacyeTa npeobpasoaHna Xoyra nsobpakeHus (Metos
"CTArMBaHMA NpsAMbIX B TO4KK"). MoCTpounTb n30bpakeHne NaoCKOCTM NapamMeTpoB 1
NPOAEMOHCTPMPOBaTL OOHapyXXeHMe NPAMbIX YH4aCTKOB KOHTYpa Ha MCXOLHOM 1306pakeHun.
3apada Ne 7. PazpaboTka npunoxxeHna gasa rnobasbHOro KOHTYPHOro aHamnsa nsobpaxeHus
MeTodamMu Teopumn rpadoBs. N3y4nTb Npasuia NoCTPOEHMA NCXOLHOMO rpada no aHaausnpyemomy
N306paXKeHnto: COOTBETCTBUE BEPLUMH d/1IEMEHTAM KOHTYpa, NOCTPOEHME AYyr U UX CTOUMOCTb. 114
peleHns popMann3oBaHHOM 3aa4ym NOMUCKA NYyTU HauMeHbLUlen CTOMMOCTU UCMOJIb30BaTb
anropntm A*, MpoaemMoHCTpMpoBaTh paboTy anropMTMa Npu UCMNosb30BaHNMN Pa3NYHbIX 3BPUCTUK
C Luenbio coKpalleHns obbeMa Noucka, a Takxxe B pa3/InyHbIX YCJI0BMAX (0COBEHHOCTK
nN306paXKeHns, MNHTEHCUBHOCTb aAAUTUBHOMO LWyMa Y UMMYbCHbLIX MOMEX).

15. MepeyeHb OCHOBHOMW M AOMNOJIHUTENILHOW NIUTEPATYPbl, PECYPCOB MHTEPHET, HE0OX04UMbIX
AJI OCBOEHUA OUCLUNINHBI

Ne
n/n

NcToYHUK

baTypa, B.A. O6paboTka n3obpaxkeHunin B cucteme MATLAB: nabopaTopHble paboThl : [16+]/ B.A.
baTypa, A.10. TponyeHko, A.A. TponyeHko ; YHusepcuteT UTMO. - CaHkT-MNeTepbypr :
YHusepcuteT UTMO, 2019. - 41 c. : un., Tabn., cxeMm. - Pexxum gocTtyna: no noanucke. - URL:
https://biblioclub.ru/index.php?page=book&id=563997

Mamyes, I".B. LlngpoBoe TenesnaeHme: TeopeTnieckme 0CHOBbI U MPaKTUYECKOe NPUMEHEHNE :
[16+]/T.B. Mamyes, C.B. TbipblKiH ; HOBOCMOUPCKINIA FOCY0AaPCTBEHHbIA TEXHNYECKUN
yHuBepcuTeT. - HoBocnbupck : HoBOCMBUPCKUIA rOCYy AapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET,
2019. - 564 c. : nn., Tabn. - (Y4ebHukun HI'TY). - Pexxum goctyna: no nognucke. - URL:
https://biblioclub.ru/index.php?page=book&id=574851

6) nononHWTENbHAs AMTepaTypa:

Ne
n/n

NCcTOYHUK

ObpaboTka nsobpakeHnin ¢ nomoulbto OpenCV / b. I'. Tnopusg, [. C. Ockap, J1. 3. Xoce, C. T.
Ncmasnb. — Mocksa : IMK lMpecc, 2016. — 210 ¢. — ISBN 978-5-97060-387-1. — TeKkcT :
3NEKTPOHHbIN // JTaHb : 3NeKTpoHHO-6nbnmnoTeyHas cuctema. — URL:
https://e.lanbook.com/book/90116



B) MH(HOPMALIMOHHbIE 371eKTPOHHO-06pa30BaTesIbHbIE PECYPChI:

Ne n/n NCTOYHUK

1 http://www.lib.vsu.ru 3HB BI'Y
2 https://edu.vsu.ru Obpa3oBaTenbHbIN NOpPTaa "INEKTPOHHbIA YHUBEpPCMTET BIY"
3 https://biblioclub.ru 3b6C «YHuBepcuteTckas bubanoteka online»

16. MepeyeHb yuebHO-MeTOAMYECKOrO obecneyeHns pna caMocToaTeNbHOW paboThl

Ne n/m NCTOYHUK

1 PekomeHoBaHHasa NporpaMMon nutepaTypa.

2 KoHCNeKTbl NeKLnn.

3 DNeKTPOHHOE MeToAMYeCcKoe nocobue (B hopMe aBTOMATU3NPOBAHHON 0By4atoLLel CUCTEMBI).
4 OdmumanbHbIn canT GubnnoTekn KomnbloTepHOro 3peHuns OpenCV: http://opencv.org/

17. Obpa3oBaTenbHble TEXHONOrMU, UCNOJIb3yeMble NPU peannsauum y4eOHOW AUCLUNINHDI,
BKJIIOYasA OUCTaHUMOHHbIe oOpa3oBaTenbHble TexHonoruun ([OT), anekTpoHHoe oby4yeHue (30),
CMeLUaHHoe oby4yeHue):

B KayecTBe MHTerpmnpoBaHHOM cpedbl pa3paboTkn npu nposeaeHnn nabopaTopHbIX paboT CTyaeHTam
PEKOMEHAYETCS NCMOJIb30BaHNe YCTaHOBJIEHHOTO B KOMMbLIOTEPHbIX KacCax hakybTeTa KOMMbIOTEPHbIX
HayK JINLEH3NOHHOr0 nporpammHoro obecneyenns Microsoft Visual Studio n 6nubnnoTekn KOMMbIOTEPHOIO
3peHns C OTKPbITbIM NCXOAHbIM KofoM OpenCV.

BHeayanTopHas camocToATeNbHasa paboTa, Kak npaBuio, npeanonaraeT NCNONb30BaHNE CTYAEHTaMu
cpenbl pa3paboTku Microsoft Visual Studio, oduumanbHaa npoueaypa YCTaHOBKU KOTOPOM Ha
cobcTBEHHbIE KOMMbIOTEPLI CTYAEHTOB 0becneyeHa aky1bTETOM KOMMNbIOTEPHbIX HayK. ObneryeHHbI
BapuMaHT YCTaHOBKW MUHMMaJbHO Heobxoanmon KoHgurypauum 6ubnmotekn OpenCV npeanonaraeT
npocToe KonupoBaHWe onpeaeneHHoro Habopa anoB Ha COOCTBEHHbIN KOMMbIOTEP CTyAeHTa.
JNeKTpOHHOe MeToAn4Yeckoe nocobme cBobOAHO pa3BOpayMBaeTCs Ha OOMALLUHEM KOMMbIOTEpe, He
Tpebys cneumnanbHON Npoueaypbl YCTaHOBKMN.

Mpu peanu3auny AUCUUNIUHBI MOTYT WCMOJb30BaTbCA TEXHOJOMMU SNEKTPOHHOro 00yYeHus u
ANCTaHLMOHHbIe 0bpa3oBaTenbHble TeXHONOrnM Ha 6a3e nopTana edu.vsu.ru, a Takxxe apyrme AOCTyMnHbIe
pecypcbl ceTn MHTepHeT.

18. MaTepuanbHO-TEXHU4YECKOe obecneyeHne AUCLUNIIUHDI:

KOMMbIOTEPHbIE KNACChl (haKynbTeTa KOMMbIOTEPHbIX HayK, NULEH3MOHHOE NporpaMMHoe obecnevyeHne
Microsoft Visual Studio, 6bubnnoTeka KOMMNbIOTEPHOIO 3PEHNSA C OTKPbLITBIM UCXOAHbIM KogoM OpenCV
(Open Source Computer Vision Library), anekTpoHHoe MeToan4eckoe nocobume (AOC) cobcTBeHHOM
pa3paboTKu.

19. OueHouYHble CpeacTBa Oss NpoBeaeHus TeKyL el U NPOMe)XXYTOYHON aTTecTauui

MopsLoK OLEHKN 0CBOEHMS 0byyvatoLmMmncs y4ebHoro MmaTepumana onpeaenseTcs Coaep XxaHnem
cnepyloLWwmx pa3aenos ANCUNMNVHGI:



Ne Pazgenbl AUCUUNANHLI (MOLYIN) Kopg Kon OueHo4YHble

n/n KOMMeTeHUMn  uHOWKaTopa  CcpencTea 4Nd
TekyLen
aTTecTauunmn

1 Pasgensl 1-3, 5, 8, 9 Knaccudukauymsa MK-2 NnK-2.1 KomnnekT

MeTO[O0B, a/IfOPUTMOB 1 CUCTEM 06pPaboTKM 3afa4 Nel,2

n306pakeHnin. MaTeMaTnyeckas Moaesb
HenpepbIBHOro n3obpaxxeHuns.
MaTeMaTn4eckoe onncaHne CUCTEM
npeobpa3oBaHNa HEMpepbIBHbLIX
n306pakeHnin. OCHOBbI KOJIOPUMETPUMN.
JInHenHas umdposas obpaboTka
n306pakeHnin. PekypcueHasa uabTpaums.

2 Paspensl 4, 6, 7, 10, 11 MeToAbl CHUXEHNUSA MK-5 MK-5.2 KoMmnnekT
YPOBHS LUYMOB 1 NMOMeX Ha n3obpakeHunu. 3a8a4 Ne3,4
Yny4yweHune KavecTBa n3odbpaxxeHui.

Monenu 3puTesibHOM CUCTeMbl YenoBeKa.
OnckpeTusaumns 1 BOCCTaHOBNEHME
n3obpaxxeHni. KaHToBaHme n3obpaxxeHu.

3 Pasnenbl 12-16 PecTaspauus MK-5 MNK-5.3 KoHTpobHas
n306pa>keHnin. KOHTYPHbIN aHaIn3. paboTa Nel
Moporoeas cermeHTauns. ObnacTHo- KoMmnnekT
OpUeHTMpOBaHHasa cerMeHTauums. 3ama4 Ne5-7

MapannenbHO-peKypPCHBHbLIE METOAbI
0bpaboTkm n3obparkeHun.

MpomexyTo4Has aTTecTaumus

dopMa KOHTPOSIS - DK3aMeH

OueHOYHbIe cpeacTBa A5 MPOMEXYTOYHOM aTTecTaumm
KoHTponbHasa paboTa Ne2

20 TunoBble OUuEeHO4YHble CPpeacTBa U MeToAMYeCcKUue MaTepuansl, onpepensiowme npouenypbl
oueHUBaHuUA

20.1 TeKywWw MW KOHTPOJb YCNEeBaeMOCTH
KOHTpONb yCneBaeMoCTy N0 ANCUUMNANHE OCYLLECTBSETCS C MOMOLLLIO CNeayowmnx OLEeHOYHbIX CPeacTB.
20.1.1. MNepeyeHb NPaKTUYECKUX 3a4aHUN

Obwasn noaroToBMTENbHAsA TECTOBAsA 3afada. Bbibop MHCTPYMEHTapus Ans NpakTUYeCKon peann3aunm
paccMaTprBaeMbIX fanee MeToLoB Lngposon 0bpaboTkn n3obpakeHnin. MprMeHnTL B peanmsaunm
NPUI0XKEHNI peKoMeHaaumm no umdposoin 06paboTke KBaHTOBaHHLIX N3006parkeHnin. N3y4nTb
0COH6EHHOCTMN BHYTPEHHErO NpeLCTaBAeHNSA n306pa)KeHNn CNOb3yeMbIM faniee UHCTPYMEHTapUeEM.
Peanunzauna Moaenei agaMTUBHOMO rayCCOBCKOMO LWyMa U UMMYSIbCHOW MNOMEXMU.

3agaya Ne 1 Pa3paboTka NnpuaoXXeHns, peaamnsyowero MeTo JIMHENHON HN3KOYACTOTHOM uabTpaLum
afOUTMBHOIO LWyMa Ha n3obpaxxeHnn. M3y4ynTb LnMhpoBON onepaTop CBEPTKM U NCNONb30BaTh €ro B
KayecTBe Mogenn unbTpa. BolpaboTaTb pekoMeHAaLmm no BbIGOPY Noa0Ckl NPonyckaHnusa puabTpa B
3aBNCMMOCTMN OT MHTEHCMBHOCTM LWYMa U NPOAEMOHCTPMPOBATL UX CNPaBEANINBOCTb.



3apaya Ne 2 Peanusauus MeToaa PeKypPCUBHOM HU3KOYACTOTHOM SibTPaLMM N306pakeHuns C Lesblo
CHWXXEHNS YPOBHS agANTMBHOrO WwyMa. N3y4nTtb ocobeHHOCTM dunbTpa 1-ro poaa v UCNoib30BaTh €ro B
peanusauum metToga. BelbpaTb KONMYECTBEHHbLIN KPUTEPUIA OLIEHKIM KavyecTBa 06paboTku (Hanpumep,
MaKCMMaJlbHOE NN CpeHEKBAAPATUYECKOE OTKIOHEHNE 3/1eMeHToB 06paboTaHHOro n3obpakeHns ot
NCcXoaHoro, cB06OAHOrO OT LWyMa) 1 Mo pe3yfbTaTaM 3KCnepuMeHTa BbipaboTaTb peKkoMeHaauun no
BbIOOPY MeXAy PeKYPCUBHbLIM 1 HEPEKYPCUBHBIM (UIbTPAMM B 3aBMCUMOCTM OT XapaKTEPUCTUK LLyMa W
n306pakeHuns.

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

3apada Ne 4 [leMOHCTpaUMs METOAA Y/yULIEeHUs KayecTBa M306paXkeHnst MoAYepPKBAHMEM IPaHULL.
cnonb3oBaTb MofEeNb HEPEKYPCUBHOIO IMHENHOMO PUbTPA BEPXHMX YacTOT. Peann3oBaTb
BO3MOXXHOCTb Bbibopa 13 Habopa UAbLTPOB C Pa3fIMYaOLLMMNCS YacToTaMu cpesa.

3agaya Ne 5 PeanunsoBaTb Moaenn angepeHumaTopoB n3obpaxeHns € Lesibio KOHTPaCcTMPOBaHUS
nepenanos 1 NOArOTOBKM KOHTYPHOIo npenapaTta. 14 pacyeTa noasg MoAysa rpagueHTa Ucrnonb30BaThb
onepaTtopbl Cobensd. B peanmsauny onepaTtopa Jlannaca ncnosib3oBaTb pa3paboTaHHyO MoLeNb
JINHENHOro hunbTpa.

3apada Ne 6 PeannsoBaTb NpunoXeHve ans pacyeta npeobpasoBaHna Xoyra nsobpaxeHusa (Metoa
"CTArMBaHUA NpsMbIX B TOYKN"). NoCTpouTb n30bpakeHne nNaoCcKoCTM NapamMeTpoB 1
NPOAEMOHCTPMPOBATL OOHapYXXeHWe NPAMbIX YH4aCTKOB KOHTYpa Ha MCXOLHOM 130bpakeHnu.

3anayva Ne 7 Pa3paboTka npunoxxeHus ona rnobanbHOro KOHTYPHOr0 aHanusa n3obpa)keHns MmeTogamm
Teopum rpacgoBs. 3y4ynTb npaBuia NOCTPOEHMS NCXOAHOI0 rpada No aHaAn3npPyeMoMy n3006parkKeHunto:
COOTBETCTBME BePLUNH 3/IEMEHTaM KOHTYpa, NOCTPOeHME AYr 1 UX CTOMMOCTb. [Ans pelleHuns
(hopmanm3oBaHHOM 3aia4u NOUCKa NYTU HaUMEHbLUEN CTOMMOCTM UCMONb30BaTh aJiropuTm A*.
MpoaeMoHCTpupoBaTh paboTy anropmT™a Npu UCNosiIb30BaHUM Pa3yHbIX 3BPUCTUK C LieSibio
COKpaLeHns obbemMa NoUCKa, a TakXKe B PasfinyHbIX YCNOBUSAX (0COBEHHOCTM n306parkeHns,
WHTEHCMBHOCTb aAANTUBHOIO LWYMa U UMMYJIbCHBIX MOMEX).

20.1.2. MepevyeHb 3apaHNi ANA KOHTPOAbHBIX paboTt

KoMnnekT 3afaHuin N5 KOHTPoJibHOM paboThl Nel. Llesib KOHTPOAS: 3HaHMEe OCHOBHbLIX METO0B
LndpoBo 06paboTKM N306paKeHNA N MaTEMATUYECKOrO anmnapaTta A5 onucaHns n3obpakeHui un
npeobpa3yoLmnx CMCTeM, yMEHNE NPUMEHATb NepedncieHHble CBeeHns Npu Bbibope MeToa peLleHuns
3afay4 06paboTku n3obpaxeHnit, aHannsa n cMHTe3a npeobpasytowmx cuctem. Mprumep BapuaHTa 13
KOMMEKTa 3afaHNN 415 KOHTPObHON paboThl Nel:

1. fokaxuTe, 4To onepaTtop Cobens Ans BbIYNCNEHNS FTOPU3OHTAIbHOW KOMMOHEHThI BEKTOPa rpajineHTa
SABNAETCS pasfenumbiM. 3anuwmnTe 6no4vHyto matpuuy T ana npeobpasoBaHnsa n3obpaxeHns B BEKTOPHOM
npeacTaBfieHnn, COOTBETCTBYIOLLYIO 3TOMY ornepaTopy, a Takxe maTpuubl C n R npeobpasosaHuii
CTONIBLO0B 1 CTPOK cooTBeTCTBEHHO: T = CxR .

-1 0 1
-2 0 2| . Pa3mep nsobpaxeHus: 10 cTpok x 15 cTonbLI0B.
-1 0 1

2. Mony4ynTe YaCTOTHYIO XapaKTEPUCTUKY M YCIOBUE YCTOMYNBOCTU N5t M3bnpaTenbHOro peKypCcmMBHOIro
dunbTpa:

Yo =38 —Spo +Cyn—l +Co}’n—2

20.1.3. OnucaHue TeXHONIOrMu nNpoBeneHuns



TeKkyLlas aTTecTauus NpoBoOAMTCS B COOTBETCTBUM C MONOXEHNEM O TEKYLLEN aTTecTaumnm obyyatowmnxcs
no nporpamMmam Bbicllero obpa3oBaHMs BOPOHEXCKOro rocylapCTBEHHOrO yHUBepcuTeTa. Tekyllas
aTTecTauus NpoBoanTCa B hopMax: YCTHOro onpoca (MHAWBUAYaNbHbLIA ONpoc, PPoHTaNbLHas becena);
3almMTbl 1abopaTopHbIX PaboT; a TakXXe 2 KOHTPOJbHLIX PaboT C 3agavyamMun No NeKUMOHHOMY MaTepuany.
CnnCcoK NpakTUYeCKUX MPUEMOB, OCBAMBAEMbIX B MPOLECCE U3YYEHUS AUCLUMAUHBI U NCMNOJIb30BAHHbIX
MpW COCTaB/IEHNMN 3a4a4 U KOHTPOJIbHbLIX BOMPOCOB, NMPUBOANTCS HUXE.

MaTeMaTUYeCcKnin annapaT 4SS ONMCaHNS HeNpepbIBHbLIX N306paXkeHnin 1 cucTem Ans ux npeobpasoBaHus

® pacyeT AByMepHOro npeobpasoBaHuns ®ypbe, aBTOKOPPENALNN, B3aUMHOW KOPPEeNauum;
e anddepeHUnpyoLLMe NMHERHbIE PUALTPLI (BUA GQYHKLMIA pacCcesaHMs TOYKU 1 nepefaTovHbIX

pyHKUMIA).
Mogenun 3peHus

® Ka4yeCTBEHHbIN aHanM3 nepefaToyHbIX (PYHKUUA (H4aCTOTHLIX XapakKTepUCTUK) KOMMOHEHTOB
MoLeneu;

e n3obpaxeHne xapakTepHblIX 0CobeHHOCTen (PYHKUUN pacCessiHUA TOYKM KOMMOHEHTOB C WX
obbsAcHeHWEM.

KonopumeTpus

e rpanyeckoe NoCTpoeHmne nokKyca.

ﬂ,I/ICerTI/I3aLI,I/Iﬂ N KBaHTOBaHWNE |/|3o6pa>KeH|/||7|

® POJIb MEXaHM3Ma NaTepasbHOro TOPMOXKEHNS B 1aHHOM KOHTEKCTE;

® pacyeT pPaBHOMEPHOro KBaHTOBATeNs MPW 3aAaHHbIX KOJIMYECTBE YPOBHEN KBAHTOBAHMA UK
pa3psaaoHOCTM KOAa;

e pacyeT ONTMMaNIbHOro KBaHTOBATENS MPW 3a4aHHOM KOJINYECTBE YPOBHEN KBAHTOBaHUS (1au
pPa3pAaHOCTM KOJa) U 3a4aHHON MNJIOTHOCTY BEPOSATHOCTU pacnpeaesieHns apkocTu (YPOBHEN - He
6onee 5).

0606LLEeHHbIV LNGPOBOM JIMHENHbLIN onepaTop

e 3anucb 6104HOM MaTpULbl ANd 3adaHHoro npeobpasosaHus (Cobens, Jlannaca v T.1.);
® [10Ka3aTeNbCTBO Pa3deNMMOCTV 3allaHHOr0 npeobpa3oBaHusa (NpeacTaBuTb BJI0YHYIO MaTpULy B
BMAE NPSAMOro NpounsBeneHmns).

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

® MOJly4YNUTb MaCKy (AUCKPETHbIX OTCYETOB (PYHKLMN paccesHMA TOYKM) Npeobpa3oBaHna U3 3a4aHHON
6104HOM MaTpuLbl U HaobopOT - 3anucaTb 6104HYI0 MaTpuLy npeobpa3oBaHns, 3a4aHHOMO MaCKONR;

e TeCTMpOBaHMe 3afaHHOro npeobpasoBaHUsd Ha pa3fennMMoCTb (MpeAcTaBAeHMe MackKu B BUAE
npoussefeHnsa BEKTopa-cTonbua Ha CTPOKY);

° aHaUTUYyecKasa 3anncb nepefaTtovyHoON PYyHKLMK (4aCTOTHOM XapakKTepUCTUKWU) LUCKPETHOro
JINHENHOro punbTpa, 3a4aHHOr0 Mackon (pasmepom - He Bonee 3 x 3), n rpacdunyeckoe ee
npeacTaBfieHune.

PekypcnBHas punbTpauma

® NMOJIYYUTb YAaCTOTHYI XapaKTEPUCTUKY WU YCNOBUE YCTOMYMBOCTWU 0N pUAbTpa, 3a4aHHOro
Pa3HOCTHLIM ypaBHeHMeM (078 NPOCTOTbl B 3a4avyax UCNOJb3YOTCA OLHOMEPHbIE PUALTPbLI
nopsiika - He Bbille 2).

MeTonbl NpeaBapuTesibHON 06paboTkn n306parkeHns

® CPaBHUTEJIbHbIA aHann3 (Ka4eCTBEHHbIA U KONNYECTBEHHbIN) UABTPOB HUXKHUX (MAN BEPXHUX)
4acToT, 3aaHHbIX MAaCKaMU;



® MNOCTPOUTbL (Ha kKneT4aTon Bymare) pesynbTaT nNpeobpasoBaHMs NPOCTOro AByXrpafauMoOHHOMO
n306paxeHns MeanaHHbIM U HEJIMHENHBIM NOPOrOBbIM (PUALTPOM;

* pa3paboTaTb aNrOpUTMbl YCTPAHEHNS MOMEX Ha ABYXIPaAalMOoHHbIX N306paxkeHUsx (No aHanorum
C NeKLNOHHbBIM MaTepranom);

® HaWTW HEMNPEPLIBHY XapaKTePUCTUKY nepefadn ApKOCTU A8 TMCTOrPaMMHOr0 BblpaBHMUBAHUA C
Lesblo NoJlyYeHrs 3a4aHHOr0 pacnpenesieHns ApKoCcTy (pacnpenenieHne 3a0aeTcs aHaluTuyeCcKuMm
BblpaXKEHMEM MJOTHOCTU BEPOSTHOCTHN);

* MPUMEHUTb OUCKPETHOE BbipaBHMBaHWE rMCTOrpaMMbl n3obpa)keHns, A8 KOTOPOro 3afjaeTtcs
rmctorpaMmma Apkoctu (He 6onee 20 ypoBHEN KBAaHTOBaHUSA), @ TakKXe - KOJIMYECTBO YPOBHEN
KBAHTOBAHWS pe3yNbTUPYOLLEro n306parkeHus.

PecTaBpauuns nsobpaxkeHun

® CUHTE3MPOBaTb BUHEPOBCKUIN PUAbTP AN pecTaBpaLumn n3obpakeHns, NCKaXXEeHHOro JMHENHON
CUCTEMOWN C 3aflaHHON OYHKLINEN pacCesHUS TOYKMN.

CermeHTaums nsobpaxeHmn

® 1EMOHCTpaLUMA PaCCMOTPEHHbIX B JIEKLMSAX aNrOPUTMOB KOHTYPHOr0 aHann3a (anropuTM «Kyka»,
anroputm A¥) Ha KOHKPETHbIX M306paXkeHnax (3adaHHbIX B BUAE MaTpUL, HEDONbLLMX pa3MepoB);

e 1EMOHCTpPaLMNA MPUMEHEHNA METOAO0B annpoOKCMMaLnUM KOHTYPHbIX KPUBbLIX (COBMeLLEHME C
CMMMETPUYHbIMK Urypamm, nojauroHasbHaa annpokcumauus, npeobpasosaHue Xoyra) ons
0bpaboTky 3agaHHbIX (B TabAMYHOM BMAE) KOHTYPHbIX MpenapaTos;

® [JEMOHCTpaLMA MeToda MOPOroBON CerMeHTauunm no ructorpamme msobpaxeHus (3agaHHON
TabnyHo);

e onpefeneHve oNTUManbHOro NoOpora Aas cerMeHTauumn npy 3afgaHHbIX anpropHbIX BEPOSATHOCTAX U
3aKOHax pacnpeneneHnsa apKoCcTen nukcenen;

e [EMOHCTpauus npouenypbl pa3bueHuns n obveanHeHns obnacTen Ha KOHKPETHbLIX N3006paKeHMaX
(3apaHHbIX B BUAE MaTpuL HebonbLIMX pa3mMepos).

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

Mpn oueHMBaHWM pe3yNbTaTOB YCTHOr0O onpoca W 3awuTtbl nabopaTopHbix paboT mcnonb3yeTcs
Ka4yeCTBEHHas LWKana oueHok. OueHKa «3a4TeHO» BbICTAaBNAETCA, ecnu pa3paboTaHHas COrnacHo
WHOMBUAYANIbHOMY 3a[aHMWI0 NporpaMMa LEeMOHCTPUPYeT pe3ynbTaT NPUMEHEHNS COOTBETCTBYIOLLErO
MeTona 06paboTku ¢ TpebyembiMM NapaMeTpammn Ha cepum n3obparkeHunn.

OueHnBaHue pe3ynbTaTOB BbINOJHEHNA KOHTPOJIbHBIX pa60T npennojlaraetT WCNonb30BaHWUE
KOJINYECTBEHHOMN LUKaJIbI. Kputepumn oLeHKu:

- OLleHKa «OTJ/INYHO» BbICTABAAETCA CTYLEHTY, €C/in NPeasoXKeHHoe 3aJaHne BbiMOJHEHO MOJIHOCTbIO:
pelleHbl obe 3ada4n, NpuBeaeHo noapobHoe onncaHne cnocoba M MocsiiefoBaTEIbHOCTU PeLIeHNs CO
CCbIIKAaMM Ha MaTepuasibl COOTBETCTBYIOLLEro pasaena EeKLUUOHHOW YaCcTy AUCLUNVHbI, JaHbl OTBEThI Ha
BCE [OMOJIHNTE NbHbIE BOMPOCH! 3a4aHUS;

- OLIEeHKA «XOpOLLIO», €C/IN MOJIHOCTbIO PeLleHbl 3a/1a4u, HO HET OTBETOB Ha AO0MOJHUTE/IbHbIE BOMPOChHI
3a[aHUS;

- OLleHKa «yOO0BJIeTBOPUTESIbHO» BbICTAaBAAETCA 3a YaCTUYHOE WM COofepKallee HecyLeCTBEHHbIe
owwmnbKN pelleHne 3agay;

- OLEHKa «HEeYOOBJIETBOPUTENIbBHO», €CJZIN HET PELLUEHNA obenx 3apmav KOHTPOJIbHOI0 BapmaHTa.

MpuBenéHHble HMXKe 3a4aHUA PeKOMEHAYeTCA UCNOoJIb30BaTh NPU NpoBeAeHUMU
OMArHoCTM4Yeckux paboT And OueHKM OCTAaTO4YHbIX 3HAHUW NO AUCLUNIIMHE

1) TecTOoBble 3agaHusa - 1 6ann



. CnekTp cBepTKN n3obpakeHui

a.
b.
C.

He MPeBOCXOAUT NMPOM3BEAEHNE UX CMEKTPOB.
PaBeH MPOM3BEAEHMIO UX CMEKTPOB.
paBeH B3BELUEHHON CYMMe UX CMEKTPOB.

. CNekTp aBTOKOPPENSLMOHHON (hYHKLMMN n30bpaxeHns (2 BapnaHTa)

a.
b.
C.

paBeH KBafApaTy CNeKTpa M306paxxeHus.
paBeH yBOEHHOMY CMeKTpPY n306pakeHus.
Ha3bIBAETCS SHEPreTUHECKIM CMEKTPOM.

. CBepTKa NCNOJIb3yeTCA oJia peaandalnn...

an oo

crnekTpasbHon 06paboTKu n3obpakeHui.

NMHENHOW NPOCTPAHCTBEHHO-MHBAPUAHTHON 06paboTKM n306parkeHuni.
HennHenHon 0bpaboTku n3obparkeHnn.

NNHENHOW (hnnbTpaumnmn n3obparkeHnn.

. CxaTune n3obpaxeHunsa npyn MacwTabrupoBaHuu...

e n oo

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

NpuBOANT K Habery a3bl YaCTOTHbIX COCTABASIOWNX CNEKTPA.

. MpeobpasoBaHue casura n3obpaxeHus...

e n oo

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

NPUBOAMUT K PACLUMPEHNIO CMEKTPA MPOCTPAHCTBEHHbIX YacTOT.

NpUBOAUT K Habery a3bl COCTaBAAOLLMX CNEKTPA, MPOMNOPLMOHaNbHOMY YacToTe.

. lJeMy paBHa CnekTpaJibHaa NI0OTHOCTb MOLLHOCTH benoro LLIyMa?

a
b
C
d

. W(u,v)=0

W(u,v)=1
W(u,v)=const
W(u,v) beckoHeyHa

. OYHKUMA paccesHNs TOYKMN 3TO:

a

b.

c
d

OTKJIMK Ha BO34eNCTBMe fesibTa-(PyHKLNN.

OTKNUK Ha BO3LeNCTBME B BUAE PYHKUUN XeBncanaa.
OTKNUK Ha BO3L4ENCTBKE B BUAE NMPAMOYIrOJIbHOr0 MMMNYJIbCa.
MepenaTo4yHaa yHKLUMA.

. Mpouecc npeobpasoBaHUs HeMPEPbIBHOr0 N306paXxeHNs B MaTPULLy 3Ha4YeHWI, Ha3biBaeTCs?

a

b.

c
d

KBaHTOBaHMe M306pa>keHns rno ypoBHIO.
MonyyeHune undpoBoro n3obpaxkeHus.
AnckpeTmsaunen nsobpaxxeHus.
Moaynsauunen nsobpakeHums.

. Z-npeobpa3oBaHne nmeeT CBOMNCTBA?

a.
b.
C.

HennHenHocTb.
LIMKNNYHOCTb.
JInHenHoCTb, 3a4epXXKa, CBEPTKa.



d. ConpsXEHHOCTb.

10. AnckpeTHoe npeobpa3zoBaHue Oypbe UCNONb3YeTCs aAns?

a. KoppensiunmoHHOro aHaam3a.
b. AHanu3a npenenbHbIX LUKIOB.
¢. CnekTpanbHOro aHannsa.

d. KBaHTOBOro aHanu3a.

11. NHTerpan oT AByMepHOW PyHKUMKN [Inpaka no BCen NIOCKOCTU KOOPANHAT:

paBeH 1
paseH 0
HepaseH 0
d. 6eckoHe4eH

n oo

12. Yemy cooTBeTCTBYET AUDHEPEHLMPOBAHME MO X B YaCTOTHOM obnacTun?

a. YMHOXeHWIo Ha ju.

b. YMHOXeHUI0 Ha 2nn.

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

OTBeTbl Ha BONPOChHI

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) 3aaHUA C KOPOTKMM OTBETOM - 2 Banna



13. HecxaToe pacTpoBoe n3obpaxeHune pasmepoM 64 x 512 nukcenen 3aHumaeT 32 K6 namaTtun. Kakoso
MaKC/MasibHO BO3MOXXHOE YMC/O LLBETOB B Manutpe n3obpakeHma?

14. N306parkeHune BbI10 CoXpaHeHo B panie bmp Kak 24-pa3psaaHblii pUCYHOK. Bo ckosibko pa3 byaeT
MeHbLLE NH(POPMALIMOHHBIA 06BEM (haitna, ecnm B HEM 3TO XKe n3obpaxkeHne CoOXpaHnTb Kak 16-LBETHbIN
PUCYHOK?

15. MpencTaBneHne HeNpPepbLIBHON ABYMEPHON (hYHKLMUN COBOKYMHOCTbLIO €€ 3HaYeHW B onpenesieHHOM
Habope To4yek obnacTn onpeaeneHns - 3To...

16. Pa3bueHune gmanasoHa 3HAYEHNA HEKOTOPOW BESINYNHBI Ha KOHEYHOE YMCII0 YPOBHEN N OKPYreHne
3TUX 3Ha4YeHUN 00 6AVKANLWINX K HUM YPOBHEN - 3TO...

17. OfHa 13 BXOAHbIX MaTpuL, MOBOpaynBaeTcs Ha 180 rpaaycoB U CKaHUPYeT BTOPYO MaTpuLy,
COBMeLLasACh C KaXX[IbIM 13 €€ 3JIEMEHTOB. Ha Ka)KOM TaKOM LLare 3feMeHTbl 06enx MaTpuL, NonasLIne B
06/1aCTb NepPeKpPbLITUS, YMHOXAKOTCS ApYr Ha Apyra. CyMMa 3TUX NomnapHbIX NPOU3BEAEHWIA COXPAHSETCS B
Ka4yecTBe 3/1eMeHTa pe3yNbTUpyloLleid MaTpuLbl. Tak BbIYMCNSETCS. ..

OTBeThbl Ha BON POCbl

Homep Bonpoca OTBeT (bykBa)
13. 256

14. 6

15. AncKpeTusauna
16. KBaHTOBaHMe
17. cBepTKa

3) 3apaHuA C pa3BepHyTbIM OTBETOM - 3 Banna

18. OnuwmnTe NnpuHUMN paboTbl ABYMEPHOr0 MeANAHHOr0 (OUbTPa M LieSlb ero NpUMeHeHns ans
06paboTkn n306parkeHnin. Kakme 0CHOBHbIE NpenMyLLLeCTBa nepes AnHenHon obpaboTKon meamaHHbIN
unbTp UMeET NPK ero TUNNYHOM UCMOJIb30BAHNN?

OTBeTbl Ha BON POChbi

Homep Bonpoca OTBeT (bykBa)

18. OCHOBHOE NpefHa3HavyeHmne - NofaBNeHne NMMNYJIbCHbIX MOMEX, KOTOPoe
MeOnaHHbIN QuabTp Npon3soanT 6onee 3hheKTMBHO, MO CPABHEHUIO C JINHENHON
unbTpaunen. Kpome Toro, nosiesHble 3N1eMEHTbI N300paXKeHnsa NCKaXKatoTCs B
MEeHbLUEW CTEMNEHUN, HAaNPUMep, OCTAITCA PE3KMMU KOHTYPbl 06BEKTOB.




Kputepun oLleHnBaHUA LLkana oueHok

Obyyatowmmncsa NnpmBoamMT noaHoe 1 6esowmnboyHoe onmcaHne aaropmTMa 3 6anna
MeAunaHHon 06paboTKK, TUNMYHOro cnocoba ero NPUMeHeHWs, NnepevyncnseT
npenMyLLLecTBa Had TMHENnHon 06paboTKow.

Obyyatowmnca NnpUBOANT ONMCaHWE anropuT™Ma MmeanaHHonm puabTpauun, B | 2 banna
KOTOPOM A0MYLLEHbl HE3HAYNTENbHbIE HETOYHOCTHW, U BEPHO onpeaenseT
Leflb ero NPUMeHeHMS.

MpencTaBneHo COBECHOE OnncaHne naen MeanaHHon punbTpaumm, 1 6ann
NpPaBUAbHO OTPaXKatoLlee 0CHOBHbIE 3Tanbl 06paboTKu.

B npencTtaBneHHOM OTBETE HET YNOMUHAHNA O MeMaHe YUCI0BON 0 6annos
nocnefoBaTesibHOCTW, He OnNucaH cnocob Ncnonb3oBaHUA ABYMEPHOrO OKHa
obpaboTku.

19. OnNuwmnTe anropmuTM pacyeTa ABYMEPHON CBEPTKM C UCMOJIb30BaHNEM BbICTporo npeobpa3osBaHums
®ypbe. MpeactaBbTe TeOpeTNHeCKoe 060CHOBaHNE OTAENbHbIX €ro waros. Mpu Kaknx yCnoBusix aToT
aJiIroOpuUTM JaeT NPeuMMyLLEeCTBO B BbIYUCUTENbHOWN CIOXHOCTU Nepes ApYyruMy MeTogaMm pacyeTa
CBepTKun?

OTBeTbl Ha BOMPOChHI

Homep Bonpoca OTBeT (bykBa)

19. PacyeT CNekTpoB BXOLHbLIX MAaTPUL, C UCMOJIb30BaHMeM BI®; ToyeyHoe
nepeMHOXeHVe MaTpuL cnekTpos; obpaTHoe BMN® mMaTpuLbl Npon3BeLeHMS.
CNOXXHOCTb anropMTMa He 3aBUCUT OT Pa3MepoB MEeHbLUEN U3 UCXOL4HbLIX MaTpuLL
npw pUKCMpoBaHHbIX pa3mepax bonblien. Takum obpasom, ecnn npeobpasosaHue
CBEpPTKU MOLeNINpyeT NPOCTPAHCTBEHHO-UHBAPUAHTHYIO CUCTEMY, MPEMYLLEeCTBO
MOXXHO 0XMIaTb MPpW YBEJNYEeHUN pasMepa MaTpuLbl PYHKLAY pacCcesHUs TOYKM

(Mackn).
Kputepun oLleHnBaHUA LLIkana oueHok
Obyyatowmmncsa npmBoaMT noaHoe 1 6esowmboyHoe onmcaHne anropmTMa 3 6anna

pacyeTa LBYMEpPHON CBEPTKU C MCMOSIb30BaHNeM BbiCTporo npeobpa3oBaHus
dypbe, TeopeTMyeckoe 060CHOBAHME OTAE/bHbIX €ro Waros, GopMynmpyeT
yCNoBuMS 45 NONyYeHNs NpenmMyLecTBa Hal APYrMU MeToOAaMu pacyeTa
CBEPTKM.

ObyyaroLwmnca NnpMBOAMT ONMCaHME anropuTMa pacyeTa ABYMEPHON 2 6anna
CBEPTKM C UCNosib30BaHMeM BbicTporo npeobpasosaHus ®ypbe, B KOTOPOM
LONyLLEeHbl He3HaYnTeSIbHble HETOYHOCTW, U BEPHO onpefenseT uefb ero
NnpYMeHeHns.




MpencTaBAeHO CIOBECHOE OMMCaHME NAen pacyeTa ABYMEPHON CBEPTKM C 1 6ann
ncnonb3oBaHnem bbicTporo npeobpasoBaHna Oypbe, NpaBUILHO
OTpakatoLee OCHOBHbIe 3Tanbl 06paboTKw.

B npeacTaBneHHOM OTBETE He OMnmcaH Ccrnocob Ncnosib3oBaHNUs 6bICTPOro 0 6annos
npeobpa3oBaHns Oypbe AN BbIYUCIEHNS CBEPTKU.

20. OnNuwKnTe anropuTM pacyeTa ABYMEPHON CBEPTKM MPAMbIM METOAO0M (anropuTM Mackm). Mpu Kakmx
YCIOBUSAX 3TOT aNropuTM AaeT NpenMyLLeCTBO B BbIYUCAUTENBHOW CJI0XKHOCTU Nepes ApyruMm MeTogamm
pacyeTa CBepTKU?

OTBeThl Ha BON POCbl

Homep Bonpoca | OTeeT (bykBa)

20. OpnHa 13 BXOAHbIX MaTpuL, noBopaymBaeTcs Ha 180 rpaaycoB 1 CKaHUPYET BTOPYHO
MaTpuLy, COBMELLAsACh C KaXXAbIM U3 ee 3/1eMeHTOB. Ha KaXX40M TakoM Liare
anemMeHTbl 06enx maTpuu, nonasLune B 061aCTb NEPEKPLITUSA, YMHOXKAIOTCA APYr Ha
apyra. CyMMma 3TUX nonapHbIX NPOM3BeAeHNA COXPaHAETCS B KaYeCTBe 3/1eMeHTa
pesynbTupytowen MaTpuubl. CN0XHOCTb anropuTMa 3aBUCUT OT Pa3MepoB
MeHbLUen U3 NCXOOHbIX MaTpUL, NpY (PUKCMPOBaHHBIX pa3Mepax bonblien. Takum
obpa3som, ecnmn npeobpazoBaHmne CBEPTKM MOAENMPYET NPOCTPAHCTBEHHO-
WNHBAPWAHTHYIO CUCTEMY, MPEUMYLLLECTBO MOXXHO 0XXUAATb MPU YMeHbLUEeHUN
pa3Mepa MaTpuLbl PYHKLMM paccesHUa TOYKU (MacKu).

KpuTepumn oueHnBaHus LLikana oLeHOK

Obyuvatowminca npuBoanT NosHoe 1 6e30wmboYHOe onMcaHne aaropnTMa 3 6anna
pacyeTa ABYMEPHOI CBEPTKM, hOPMYMPYET YCN0BUS ANS NOSTYHEHUS
NpPenMyLecTBa Hall IPYruMin MeToJaMn pacyeTa CBEPTKM.

Obyyatowmncs NpUBOANT ONMCaHMUE anropuTMa pacyeTa ABYMEPHOW 2 6anna
CBEPTKW, B KOTOPOM LOMNYLLEHbI HE3HAYUTENbHbIE HETOYHOCTU, Y BEPHO
onpenenseT uenb ero npuMeHeHus.

MpencTaBneHo CI0BECHOE onucaHue crnocoba pacyeTa AByMepHOW cBepTkM, | 1 6ann
NpaBUAbHO OTPaXKatoLlee 0CHOBHbIe 3Tanbl 06paboTKu.

B npefCcTaBNEHHOM OTBETE He OMucaH cnocob BbIYNCIEHMS CBEPTKM 1 He 0 6ansoB
[aeTcs onpeaeneHns AaHHoro npeobpasoBaHus.

21. OnnwnTe npeobpa3zoBaHme OANCKPETHON ABYMEPHOW B3aMMHOW Koppenauun. MpuseanTte npuMep ero
TUNUYHOTO NpMMeHeHns B 0bpaboTke nzobparkeHun.




OTBeTbl Ha BON POCbI

Homep Bonpoca OTBeT (bykBa)

21. OfHa ©3 BXOAHbIX MaTPULL CKAHMPYET BTOPYHO MATPULL, COBMELLAACh C KaXKabIM 13
ee 3/1eMeHTOB. Ha Ka)k[1oM TakoM Luare 3feMeHTbl 06emx MaTpuL, NonasLUMe B
06/1aCcTb NepeKkpbITASA, YMHOXXATCA ApYyr Ha Apyra. CyMMa 3TUX nonapHbIX
Npon3BeLeHNIN COXPAHAETCS B KAa4eCTBE 3/IEMEHTA pe3ybTUPYoLWeENn MaTpuLbl.
TUMNUYHOE NPVMEHEHUE - B KAYECTBE OLIEHKU CXOXXECTU (PparMeHToB
n306paxeHnin, HanpuMep, B 3afavax pacno3HaBaHus.

KpuTepuu oueHnBaHus LLikana oueHoK

Obyyatowmnca npuBoanT nosiHoe 1 6e3owmnboyHoe onncaHue 3 6anna
npeobpa3oBaHUs LUCKPETHON ABYMEPHON B3aUMHON KOPPENsaLnK,
TUNN4YHOro cnocoba ero NnpuMeHeHus B 0bpaboTke nzobpakeHui.

ObyyawLwmincs NpnuBoANT onmcaHne Npeobpa3oBaHNa ANCKPETHOMN 2 banna
IIBYMEPHOW B3aUMHOW KOPPESLUMmM, B KOTOPOM AOMYLLIEHbI HE3HAYNTESNbHbIE
HETOYHOCTW, 1 BEPHO onpeaenseT Lesib ero NpUMeHeHus.

MpencTaBieHO CIOBECHOE onuncaHme cnocoba pacyeTa ABYMEPHOA 1 6ann
B3aMMHOI KOPPEeNsLMmM, NPaBUIbHO OTParkatoLee 0OCHOBHbIE 3Tarbl
obpaboTku.

B npenctaBieHHOM OTBETE HE onMcaH cnocob BblYUCIEHNS ABYMEPHOW 0 6annos
B3aVMHOWN KOPPEensaumm n He faeTcs onpeaeneHns aHHOro
npeobpa3oBaHms.

22. OnuwnTe cnocob goka3zaTenbCTBa pa3aeMMmocTy npeobpa3oBaHns ANCKPETHON ABYMEPHOWN CBEPTKN,
NCNONb3YIOLWNA MaTPULY YHKLNN pacCesaHUs TOYKK (A4p0 nan Macky). MNpusegunTte npumepsl MaTpuL,
pa3aennMoro U Hepasgenmmoro npeobpasoBaHMil.

OTBeThl Ha BON POCbl

Homep Bonpoca OTBeT (bykBa)

22. MaTpuua GyHKUUN paccesHUs TOYKM NpeacTaBnMa Npov3BeAeHneM BeKTopa-
cTonbLa Ha BEKTOP-CTPOKY.

KpuTtepun oLeHnBaHuA LLIkana oueHoK




Obyyatowmnca npuBoanT nosHoe 1 6esowmboyHoe onmcaHue cnocoba 3 6anna
Jl0Ka3aTeNbCTBa pa3AennMocTi npeobpa3oBaHnsa OUCKPETHON OBYMEPHON
CBEPTKW, MAOCTPUPYS ero NpuMepammn MaTpuL, pa3aeanmoro u
Hepa3aenmmoro npeobpa3oBaHuii.

Obyyatowminca NnpuBoANT onncaHme cnocoba AoKa3aTebCTBa 2 6banna
pa3nenMMmocTy Npeobpa3oBaHUs AUCKPETHON IBYMEPHOW CBEPTKN, B
KOTOPOM A0MYyLLEHbl HE3HAYNTENbHbIE HETOYHOCTHW, U BEPHO onpeaenseT
Lle/b ero NPMMeHeHus.

MpeAcTaBieHO CI0OBECHOE onmMcaHne crnocoba AoKa3aTeNbCTBa 1 6ann
pa3aenmMocTy npeobpasoBaHns AUCKPETHON ABYMEPHON CBEPTKM,
MPaBUJIbHO OTPaXKalolLlee OCHOBHbIE ero 3Tanbl.

B npencTaBnieHHOM oTBETe He onncaH cnocob fokasaTesbCTBa 0 6annos
pa3fgennMocTun npeobpasoBaHUs ANCKPETHON ABYMEPHOW CBEPTKM U He
faeTcs onpeaeneHns AaHHoro npeobpasoBaHUs U ero pa3aeanMocTu.

20.2 MpoMeXxyTouyHasa aTrecTaums

MpoMeXxyToYHasa aTTecTaums no ANCLUMNINHE OCYLLECTBNISETCS C NOMOLLbIO CIeAYOWNX OLEHOYHbIX
cpeacTs

20.2.1. NepevyeHb 3apaHUi ANA KOHTPOAbHBIX paboT

KomnnekT 3agaHunii 415 KOHTPOJIbHOM paboTsl Ne2. Llenb KoHTpons: 3HaHve cnocobos peannsaumm
anropmutmoB 06paboTky n30bpa)keHnin B BUAE KOMMbIOTEPHbLIX NPOrpaMM C y4eToM cneungukn
npeaMeTHOM 061acTN, METOAMKN aHasIM3a BblYUCINTENbHOM CIOXXHOCTY peann3yembiX airopuTMosB,
yMeHMe NPpUMEHATb Nepe-4nCcieHHbIe CBeAeHNA Npy Boibope KOHKPETHOro cnocoba anropuTMmnyeckom
peanusauunn cneumpuyeckon obpaboTkn n3obpaxkeHnin C y4eToM pesybTaToB aHaAn3a aJiropuTMoB Mo
BbIYUC/INTENLHOW CIOXHOCTU. MpuMep BapmnaHTa U3 KOMMJAEKTa 3aaHUN AN KOHTPObHOM paboTbl Ne2:

1. Hanante XxapakTepucTuky nepenayn apkocTun, npeobpasyoLlyo rmcTorpaMmmy K 3aKoHy
pacnpeneneHus Panes:

p(g): g~ gzmin (g ~ &min )2

S eXP_T > &2 &min -

2. ApKOCTU NuKcenei 06beKTOB U (PoHa pacrnpefeneHbl No 3aKoHaM p; U p, COOTBETCTBEHHO:

)2X0)) )210))

BbibepuTe onTvManbHbIN NOPOr ANS CerMeHTauuy nNpu 3alaHHbIX anpropHbIX BEPOATHOCTAX NUKCenen
TOro u gpyroro suga P, v P,.

Mpumep ohopMaeHNs KOHTPOJIbHO-U3MEPUTENLHOrO MaTepuasa:
YTBEPXKIAHO
3aBeqyoLwmin Kaghenpon



NHMOPMALMOHHbIX CUCTEM
[0.H. Bopucos
noAnucb, pacLungpoBKa noANNCH
10.04.2025
HanpasneHne noarotosku __ NHMOPMaLIMOHHbIE CUCTEMbI U TEXHOJIOr UK

AucumnnnHa __MaTeMaTun4yeckue n KoMnbloTepHble MeToabl 06paboTku n3obpaxkeHnin
Kypc 1

dopma 0byyeHuns 04YHas
Bup aTtTecTaumm NpoMeXyTo4yHas
Bug KoHTpons 3K3aMeH

KOHTpONbHO-U3MepuTenbHbIN MaTepuan Ne 1

1. 3anuwunTe NepenaToYHY0 PYHKLNUIO OUCKPETHOro ornepaTopa Jlannaca B aHaIMTUYECKOM BULe ©
NOKaXuTe rpauyeckn, B KaKoM AmManasoHe YacToT OHa JaeT yAOBJeTBOPUTESIbHYIO anmnpoKCcMMaLmio
naeanbHom (KBagpaTUYHON) NepenaToyHON PYHKLNKN «HENPEPLIBHOMO» onepaTopa Jlannaca.

2. 3anuwmnTe 6104HY0 MaTpuuy T ans npeobpaszoBaHus n3obpaxxKeHns B BEKTOPHOM NpeacTaBlieHny,
cooTBeTCcTBYlOLWY onepaTopy Cobens AN BbIYUCNEHWUS FTOPU3OHTANIbHON KOMMOHEHTbLI BEKTOPA
rpafauneHTa:

Pa3smep n3obpaxenus: 10 ctpok x 15 ctonbuos.

JloKaxxnTe, 4TO onepaTop SBNASETCA Pa3fe/iuMbIM.

3. N3n0XnTte MeTOOUKY peleHnsa crendylouwen 3agadyn: CUHTE3 U peanu3auunsa napajinenbHo-
PEKYPCMBHOrO anropuTtma aguddepeHumpytowero guabTpa, 4YacTOTHad XapakTepUCTUKA KOTOPOro
nokKasaHa Ha puCyHke cneBa, a ®PT - cnpasa. /icnonb3oBaTbh Heobxoammo 6a3nc KOMMIEKCHbIX
3KCMOHEHLUNANbHbIX (YHKLWA.

MpenopasaTenb __B.B. ®epTuKoB _

20.2.2. OnucaHue TexXHONIOrMu nNpoBeneHuns

MpomexyTo4yHas aTTecTauus NPoBOANTCS B COOTBETCTBMU C 0NI0XKEHMEM 0 NMPOMEXYTOYHON aTTeCTaunn
o6yqa+ou4mxc9i no nporpaMmmam BbICLLETO 06pa3OBaHI/IF|. [MpoMe)KyTo4YHaa aTTecTauns no NToram 0CBOEHMUA
AVNCUNNAMHBLI NPOBOANTCS B hOpMe 3K3aMeHa. YCNOBUAMU AN NOJIOXKUTESIbHON UTOrOBOM OLLEHKU
ABNAOTCA: BbIMOJIHEHNE BCEX na6opaTopr|x pa60T, nepevyncsieHHbIX B NPUAOXKeHNN Nog HanMeHOBaHNEM
«KOMMJIEKT 3ada4», a TaKXXe yCnellHoe BbIMNnoJIHeHNe obenx KOHTPOJIbHbIX pa60T.

[nsa oueHnBaHNA pe3ynbTaToB 06yqu|/|ﬂ Ha 3K3aMeHe NCMNOJIb3YOTCA Cnenytolne nokasaTesn:

1. 3HaHMe OCHOBHbIX MeTOoLOB Ludpoon 0bpaboTkn n3obpaxxeHMn 1 MaTeMaTMYeCcKoro annapaTa
ans onncanns niobpaxkeHnin n npeobpasyroLnx CMCTeM;

2. yMeHMe NpPUMeHsTbL NepeyvnciieHHble CBeAeHnsa npy Bblbope MeTofa pelueHuns 3aday obpaboTku
n306pa)keHnin, aHannsa n CMHTe3a nNpeobpasyoLnx CMCcTeM;

3. BNlajeHne MeTOANKON UCNONb30BaHUA M3Y4YEHHOro MaTeMaTM4ecKoro annapaTta AJia peweHus



3afla4 aHasm3a n cruHTesa cuctem 0bpaboTkm nsobparkeHuii;

4. 3HaHue cnocoboB peanusaumy anropnTMmoB 06paboTkm n3obpakeHUn B BULE KOMMbIOTEPHbIX
NporpaMm C y4yeTom cneundpukn npeameTHon obnactn, METOANKWN aHanM3a BblYUCANTENbHON
CNOXXHOCTW peann3yemblix airOpuTMOB;

5. yMeHne npuMeHATb nepeyvynucneHHble cBefeHuWs npu Bbibope KOHKpeTHoro cnocoba
anropuTMMYeCcKon peanmsauun cneundguryeckon 0bpaboTkm nsobpaxxeHnin ¢ y4eToM pesybTaToB
aHann3a anropuTMOB MO BbIYUCINTENLHOWN CNOXHOCTH;

6. BJllafeHMe HaBblkaMun paboTbl C HECKONbKUMW AOCTYMHLIMA UHCTPYMEHTaMK, npefHa3Ha4YeHHbIMU
AN9 NPaKTUYeCKOM peannsaumm nlyyaembix MeTonoB 06paboTku n3obpaxeHun.

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

I'Ip|/| OLl€HMBaHNN NCMOJIb3YETCA Cnenytowas WKasa:

5 6annoB cTaBUTCA, ecnm obyyaloWwmMinca [EMOHCTPUPYET MNOJIHOE COOTBETCTBUE 3HAHWUN, YMEHWN,
HaBblKOB MpuMBeAEeHHbIM B Tabnnuax nokasatensm, ceo60AHO onepupyeT NpuobpeTeHHbIMU 3HAHUAMMU,
YMEHUAMU, NPUMEHSET UX NPU peLleHnn NPakKTUYeCcKnx 3anay;

4 6anna CTaBUTCA, ecnn obyyaloWmnincs LEMOHCTPUPYET COOTBETCTBME 3HAHWUIA, YMEHUIA, HAaBbLIKOB
NPMBELEHHbIM B Tabnuuax NMokasaTensM, HO AOMYyCKAaeT He3HaYuTesbHble OWWUOKU, HETOYHOCTH,
NCMbITHIBAET 3aTPYAHEHMS MPU PELIeHUN NPaKTUYeCKUX 3amav;

3 6anna ctaBuTCHA, ecam obyyaloWMNCs 4EMOHCTPUPYET HEMOJSIHOE COOTBETCTBUE 3HAHUN, YMEHWUNA,
HaBbIKOB MpMBeLEHHbIM B Tabnumuax nokasaTensaMm, AOMNYCKAeT 3HaYMTeNbHble OWNOKM Npu peleHmnm
NPaKTMYeCKUX 3ajay;

2 banna ctaBuTCA, ecam obyvaloWMNCa LEMOHCTPUPYET SABHOE HECOOTBETCTBME 3HAHUN, YMEHWUN,
HaBbIKOB NPMBEAEHHbIM B TabanLax nokasaTensm.

Mpwv caade 3k3ameHa
OLeHKa «OTANYHO» - 5 Bannos
OLeHKa «xopollo» - 4 banna
OLlEHKa «y[10BAeTBOPUTENLHO» - 3 Banna
OLEeHKa «Heya0BNeTBOpUTENbHO» - 2 Banna.
CoOoTHOLIEeHME NoKa3aTeNel, KPUTEPUEB U LLKabl OLLeHWBAHUA pe3ynbTaToB 0byyeHuns.
YpoBeHb chopMumpo-

Kputepun oLeHNBaHNS KOMNETEHLNIA BaHHOCTW LLIkana oueHoK
KOMMNeTeHU




CehopmupoBaHHbIe 3HaHNS 06 OCHOBHbIX METoAax LnGpPOoBOM
06paboTKu n30bparkeHni n MaTeMaTU4eCKOM annaparte 4.s
onvcaHus n3obpaxxeHnvi u NpeobpasyoLmnx CUCTEM.
ChopmMupoBaHHOE yMEHME NMPUMEHSATb NepedncIeHHbIe
cBeneHus rnpu Beibope MeToAa peLueHns 3aiay 0bpaboTkum
M30b6paxKxeHuyl, aHav3a v CuHTe3a npeobpasyroLmx CUCTEM.
CchopmMupoBaHHbIe HaBbIKU BAALAEHNA METOANKOM
MCr0/1Ib30BaHUS N3y4YEeHHOr0 MaTeMaTU4eckoro annapaTta 44
pelueHns 3aaay aHa/im3a u CuHTe3a cucteMm obpaboTku
n3obpaxxeHuii. ChopMnpoBaHHbLIE 3HaHWS CrocoboB peaan3aumm
anroputmMoB 06paboTKm n306paxeHnii B BUAE KOMMbIOTEPHbIX
rporpamMm € y4eToMm crieungukm npeameTHon obaactuy,
MeTOANKN aHan3a BblYNCINTEIbHOW CTIOXKHOCTY pean3yembix
anroputmoB. C¢hopMUpPOBaHHOE YMEHUNE MPUMEHSATh
rnepevncaeHHble cBeaeHus npy Bbibope KOHKPETHOro crocoba
aJIrOPUTMUNYECKOW peann3aumm cneumpuyeckor obpaboTkm
M306paxKeHuyi C y4eToM pe3yibTaToB aHa/in3a aropuTMoB o
BbIYUCANTENLHOW CI0XKHOCTH. ChOpMUPOBAHHbIE HABbLIKY
paboThbl C HECKOIbKUMU [AOCTYMHLIMU UHCTPYMEHTaMU,
npeaHa3HavYeHHbIMY 715 MPaKTUYECKOW peanv3aumm n3y4yaembix
mMeTo40B 06paboTKu N306paKeHNI.

[1oBbILLIEHHbIV
YPOBEHb

OTANYHO

CchopmupoBaHHbIE, HO coAep KalLumne oTAebHbIE MPobesibl
npeacTasaeHns 06 0CHOBHbLIX MeToAax LingpoBovi 0b6paboTku
n306paxkeHni N MaTeMaTU4eCKoM annaparte AJ15 OnncaHus
n3o0bpaxxeHui n npeobpa3syrLmx CUCTEM. YCreLHoe, HO
copepxallee oTAe/IbHble NPobesibl yMeHNe MPUMEHATb
rnepeyncieHHble CBeAEHVS Npu Bbibope MeToAa peLleHns 3a4ay
06paboTku n30bpaxkeHui, aHaan3a n CMHTEe3a rnpeobpasyoLmx
cuctem. ChopMupoBaHHbIe, HO coAep)xalyme oTAe/bHbIE
rpobesibl HaBbIKU BAALAEHNS METOANKOW UCM0/1b30BaHUS
M3yYeHHOro MaTeMaTU4eCcKoro annapata A1 peLueHns 3aga4
aHasiv3a v CMHTe3a cucTtem obpaboTku N306pakeHun.
CchopmupoBaHHbIe, HO coaepKaLumne oTAe bHbIe Mpobesibl
npeAcTaB/ieHns 0 criocobax peanv3aunmy aaropuTMos 06paboTku
n3006paxKeHuyi B BUAE KOMMbIOTEPHbIX MPOrpaMmm C y4eTom
cneunuKky npesMeTHoN 0ba1acTu, 0 METOANKE aHam3a
BbIYNCINTEIbHOW CJIOXHOCTY peasin3yeMblX aJlropuTMOB.
YcneluHoe, Ho copepxallee oTAe/bHbIE MPobesibl yMeHue
MPUMEHSITL NMepevYncaeHHbIe CBeAEHNS py Bblbope KOHKPETHOMo
crocoba anropuTMUYECKON peaansaLmnm cneunpuyeckomn
06paboTKy n306paXkeHni C y4eToM pe3yibTaToB aHasam3a
aJIrOPUTMOB 110 BblIYUC/TNTENIbHON C/TOXKHOCTM.
CchopmupoBaHHbIe, HO coaepKalumne oTAebHbIe Mpobesibl
HaBbIKu paboTbl C HECKOIbKUMU AOCTYMHBIMU MHCTPYMEHTaMU,
npeAHa3HavYeHHbIMY 7151 MPaKTUYECKOV pean3aumm n3y4aemblx
mMeTon0B 06paboTKm n306paxeHni.

Ga3oBbin
YPOBEHb

XopoLuo




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




