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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:

CncTeMbl NPUKNAAHOr0 NCKYCCTBEHHOMO MHTE/IEKTa

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 3 o1 25.02.2022
8. Y4yeOHbIN ron;:

2022-2023

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 CNOXHOCTU, YMEHUE MPUMEHSTb NEPEYNC/ieHHble CBeaeHWs Npu Beibope MeToaa pelleHns 3a4a4um u
KOHKpeTHoro cnocoba ero anropuTMUyYeckon peanmsauny, a Takke HaBblkM paboTbl C OOHUM K3
NOCTYMHbIX UHCTPYMEHTApPWEB, NPeAHa3HAYeHHbIX A5 MPAKTUYECKON peann3aLnm n3y4yaeMbix METOI0B.

10. MecTo y4yebHOM aucuunaunHbl 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 v Ha3BaHMe KoMMeTeHL K

MK-15 CnocobeH pa3pabaThbiBaTb
N nccnenoBaTh Moaenn o6bLEeKToB
npoteccnoHanbHOM
LeATeNbHOCTW, Npeanarath 1
afanTupoBaTh METOANKM
PeLLUeHNst Hay4yHo-
nccnenoBaTeNbCKMX 3a4ay,
NAaHUPOBATb 1 MPOBOANUTb
nccnenoBaHus

Kopn n Ha3BaHue
NHOMKaTopa
KoMMeTeHLnmn

MK-15.1 Ymeet
obecneynBaTb cbop
Hay4YHO-TEXHUYECKON
(Hay4HOR) MHGOpMaL MK,
Heobxogumon ons
NMOCTAHOBKM 1 peLleHmns
3a4a4 UccneaoBaHms

3HaHWS, YMEHUS, HaBbIKK

3HaTb: NPUHLUUMbLI MOAENNPOBAHMNS
nNpnbopoB perncTpauum LndpoBbIx
1n306pakeHnin; 0CHOBHbLIE METOAbI
umnposon 06paboTku n3obpakeHui
N MaTeMaTM4YeCcKuin annapatT Ans
onncaHmns n3obpakeHun un
npeobpasyLmx CUCTEM; Crocobbl
peann3auumn anroputMoB 06paboTku
n3obpakeHnn B BUAE
KOMMbIOTEPHbIX NPOrpamMM € y4eTOM
cneundmrkn npegmeTHom obnactu,
METOAMKY aHann3a BblYUCINTENbHON
CNOXXHOCTW peann3yemMblx
anropuTmMoB

YMeTb: NPUMEHATb MOAENN
npeobpa3oBaHWin AUCKpeTM3aLumu,
KBaHTOBaHUS, a Takxe
KOJIOPMMETPUN B CUCTEMAX
06paboTkm n3obparkeHuin;
NPUMEHATb NepevynCNeHHble
cBefeHuns npw Belbope meTonda
pelleHns 3agayq obpaboTku
n306pakeHnin, aHaM3a N CMHTEe3a
npeobpasyoLmnx CUCTeM;



Kon v Ha3BaHMe KoMMeTeHL K

MK-8 CnocobeH pa3pabaThiBaTb
HOBblE TEXHOI0r K
NPOEeKTUPOBaAHMNSA
NH(OPMALMOHHBIX CUCTEM,
NPOrHO3MpOBaTb pa3BMTME
NH(OPMALMOHHBLIX CUCTEM
TEXHON0rnm

Kopn n Ha3BaHue
NHOVKaTOpa
KOMMeTEeHL MK

MK-8.1 3HaeT
NHCTPYMEHTbI U METObI
mMoaennpoBaHusa busHec-
MPOLIECCOB, COBPEMEHHbIE
noaxoAbl 1 CTaHZapTh
aBTOMaTM3aLUN
opraHu3aumu,
oTpac/ieByto
LOKYMEHTaLMI0, OCHOBBI
PEVHXUHUPUHIa BU3Hec-
MpOoLLeCCOB OpraHmn3aLnm

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

3/108

¢0pMa npoMeXxyTo4 HOM aTTecTaLuu:

3a4eT C oueHKomn, KoHTposibHas paboTa

13. TpynoeMKoOCTb No BUAaM y4ebHon paboTbl

Bunpg yvyebHon paboThl

AyLNTOPHbIE 3aHATUSA
JIEKLMOHHbIE 3aHATMA
[pakTnyeckne 3aHATUA
NabopaTopHble 3aHATUA

CamocTodATeNnbHas paboTa
KypcoBas paboTa

MpoMexyTo4YHaa aTTecTaums
Yacbl Ha KOHTPOJb

Bcero

3HaHWS, YMEHUS, HaBbIKK

YMEeTb: NMPUMEHATb NOyYeHHbIE
3HaHMA Npu BbIbOpe KOHKPETHOIrO
crnocoba anropuTMmnYecKom
peanusauumn cneympuyeckomn
06paboTkn n30bparkeHnin ¢ y4eTom
pe3y/ibTaTOB aHasiM3a aAropuTMoB
No BbIYUCANTENBHOW CNOXKHOCTH
BNageTb (MMeTb HaBblK(K)):
MEeTOAMKON UCMO/b30BaHNA
MaTeMaTU4ecKoro annapaTa
onuncaHuns onepaunm
OVNCKPETM3aLnn, KBaHTOBaHNA Y
LiIBETOBOCMNPON3BEAEHNSA B
pa3paboTke npouenyp obpaboTkn
n306pa>xeHnin; MeToNKOM
NCMONb30BaHNA N3Y4YEHHOI0
MaTeMaTU4YeCcKoro annapaTa ANs
peleHns 3agay aHaansa u cuHTesa
cmcTeM 06paboTkn n306parkeHnii;
HaBblKaMy paboTbl C HECKObKMMMU
LOCTYMHLIMW UHCTPYMEHTaMM,
npefHa3Ha4YeHHbIMN ANs
NPaKTUYeCKOoN peanmsauunm
n3y4aembix MeTofoB 06paboTku
n3obpakeHui

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

108 108



13.1. Copep>xaHue AUCLUNINHDBI

n/m HavmeHoBaHWe pa3fena
LUCLNMNIVHBI

1 Knaccugukauma meToLoB,
aA/IFOPUTMOB N CUCTEM
0bpaboTkn n3obparkeHun.

2 MaTemaTnyeckas Moaenb
HeNpPepbIBHOr0 N306paXxxeHusl.

3 MaTemaTnyeckoe onncaHune
cuctem npeobpa3oBaHms
HenpepbIBHbIX N306parkeHnI.

4 Moaenu 3puTenbHON CUCTEMBI
yesioBeka.

CopepxxaHue pasfena AnCUUnInHb

Moaxonbl K Knaccugrkaumm MeToLos,
anropuTMOB M CMCTEM LMEPOBOIA
06paboTkn n306parkeHnin. dTansl
06paboTky n3obparkeHnin cucTemon
TEXHNYECKOr0 3peHNs: BBOA MHGOPMaLIUN,
npeaBaputTenbHas obpaboTka,
CerMeHTauus, onmcaHune, pacrno3HaBaHue.

MaTemaTunyeckuin annapaT 4S8 OnucaHns
HenpepbIBHbLIX N3006paXkeHNiA.
MpocTpaHCTBEHHbIE YacToThl. [IByMepHoe
npeobpa3zoBaHune Oypbe. [1IByMmepHas
dyHKUMA Onpaka n ee
AndpepeHumpoBaHue.

MaTemMaTn4yeckoe onvcaHne cucTem A
npeobpa3oBaHNs HEMPEPbIBHbIX
n306pakeHnin. JInHenHble 1
NPOCTPaHCTBEHHO-UHBAPUAHTHbIE
cuctembl. FoMoOMOpHbIE PUNBLTPLI.

CybbeKkTMBHbIE XapaKTePUCTUKN
oLLyllleHNs cBeTa, MoAennpyemble
0COBEHHOCTW 3pUTENBHON CUCTEMbI (BUAbI
peLenTopoB 1 UX YYBCTBUTENbHOCTb,
ONTWKa rnasa, MexaHu3M faTepasibHoro
TOPMOXXEHUS, BpEMEHHAs peakLus).
Jlorapupmmyeckas n paclumpeHHas
MofJeniv O4HOLBETHOro 3peHns. Mogenu
LLBETOBOI0 3peHus.

Peanunsauus
pasgena
ONCLUUIMNHBI C
NOMOLLbIO
OHNaMH-Kypca,
2YMK

ONCTaHLUNOHHOE
YTeHue nekuumn,
KOHCMEKT-

anemeT "KHura"

ANCTaHLNOHHOE
YTEeHWe nekumn,
KOHCMEKT-

anemeT "KHura"

ONCTaHUNOHHOE
YTeHWe nekumn,
KOHCMEKT-

anemeT "KHura"

INCTaHLMNOHHOE
YyTeHue nekuun,
KOHCMeKT-

anemeT "KHura"



n/m HaumeHoBaHMWe pa3nena
OUCLUUNANHBI

5 OCHOBbI KOJIOPUMETPUN.

6 AnckpeTusaums un
BOCCTaAHOBJIEHNE
n306pa>keHni.

7 KBaHTOBaHMe n3006pa)keHunn.

8 JInnenHas undgposas
obpaboTka n3obpaxkeHunn.

CofepxxaHve pasfena AuCLUnnanHLI

AKC/OMbI YpaBHUBAHWSA LBETOB, LIBETOBOE
NPOCTPaAHCTBO, KOOPAMHATLI LIBETA U
LBETHOCTU, TPeyroabHMK Makceenna,
npeobpa3oBaHNsa KOOPAUHAT LBETA.
CTaHpapTuM3aumns CUCTEM KOOPAUHAT
LBETa: MOCTPOEHNE KOJIOPMMETPUYECKON
cucTeMbl. narpamma LUBETHOCTU U JIOKYC.
Bbi6op OCHOBHbLIX LIBETOB
KONOPUMETPUYECKON CUCTEMBI U B
KOHCTPYKLUN LIBETOBOCMPON3BOAALLENO
YCTPOWCTBa.

MaTeMaTu4eckoe onucaHve naeanbHow
ANCKPETU3aLMmM 1 BOCCTAHOB/EHNS 6e3
noTepb, MaTeMaTUYeCKme MoaEeNn
peasibHbIX CUCTEMbI ANCKPETU3ALNN
(MofenmpoBaHue NCKaXxeHui n3-3a
KOHEYHbIX Pa3MepPOB ANCKPETU3NPYIOLLEN
PELleTKM, 13-3a KOHEYHOW LUNPVHBI
ONCKPETU3MPYIOLLLErO MMMYSbCa, U3-3a
HeLO0CTAaTOYHON YacTOThbl AUCKPeTU3aLmm).

oeanbHbIN U paBHOMEPHbIN
KBaHTOBaTe b, KBAHTOBATE b CO CXKATUEM,
KBaHTOBaHME LIBETHbIX N306paxeHui
pekomeHAauum no ungposon obpaboTtke
KBaHTOBAHHbIX N300pa>keHuI.

O606LLEeHHbIN NMHENHBIN onepaTop,
pa3gennMocTb npeobpasoBaHma. OnepaTop
cynepno3uumn. OnepaTop CBEPTKMU.
YHuTapHble npeobpasosaHmsa: 0606LLEHHbIN
onepaTop, pasfesMMocTb 94pa,
AnckpeTHoe npeobpaszoBaHue dypoe AN
(cBoMCTBA, YMEHbLUAKOLWWMe CJIOXHOCTb
aNropuTMOB, pacyeT CBEPTKM C
ncnosb3oBaHnem OMNe).

Peanunsauyus
pasfena
AVNCLUMNANHBI C
MOMOLLbIO
OHNalnH-Kypca,
JYMK

INCTaHLMNOHHOE
YyTeHue nekuun,
KOHCMeKT-

anemeT "KHura"

ONCTaHLUNOHHOE
YTeHue nekumn,
KOHCMEKT-

anemeT "KHura"

ONCTAHLMOHHOE
YTeHne nekumn,
KOHCMEKT-

anemeT "KHura"

ONCTaHLUNOHHOE
YyTeHue nekuun,
KOHCMEKT-
anemeT "KHura",
KOHTPOJIb -
3/IeMEeHT
"3a0aHune"



n/n  HaumeHoBaHMWe pa3gena CofepxxaHve pasfena AuCLUnnanHLI Peanusauus

AUCUUNANHBI pa3fena
LUCUUNINHBI C
MOMOLLIbI0
OHNalnH-Kypca,
JYMK
9 PekypcuBHasa unbTpaumsa. MaTeMaTunyeckuii annapat 4 onucaHms ANCTaHLNOHHOE
PEKYPCUBHbIX (UIbTPOB (z- 4yTeHne Nekunin,
npeobpa3oBaHme U cUcTeMHasa PyHKLMSA), KOHCMEeKT-
yCNoBUSA X PU3NYECKON peann3yemMocTm nu  anemeT "KHura",
YCTONYMBOCTM, NOCTAHOBKA 3a4a4u KOHTPO/b -
cuHTe3a. CpaBHeHMe aJropuTMoB Mo 31eMeHT
CJI0OXKHOCTU C paHee pacCMOTPEHHbIMU. "3a0aHune"

OcobeHHOCTY peann3aunm peKypCMBHbIX
unbTpoB ans 0bpaboTkn n3obpakeHmn:
GunbTp 1-ro pona, metonbl
CUMMEeTpU3aLUnN yHKLMN paccesHns

TOYKMN.
10 MeToLbl CHMXXEHUSA YPOBHSA 0630p METOLOB CHUXEHUNA YPOBHSA LLYMOB -
LUYMOB 1 NMOMeX Ha 1 MoMex Ha n3obpaxkeHuu:
n306parkeHnu. HU3KOYaCTOTHasA JIMHeNnHaa unbTpaums,

HeNMHenHoe NnoaaBeHne MMMy bCHbIX
nomex (B 4aCTHOCTW, MeAMnaHHasn
UNbTPaLMS), aNroOPUTMbl YCTPAHEHUS
noMex Ha 2-rpafalnoHHbIX N306paXkeHusiX,
nofaBneHne MyJibTUMIMKATUBHBIX NMOMEX,
BUHEPOBCKas UNbTPALMUSA LYMOB C
3a1aHHbIMMN CMEKTPabHLIMU

XapakTepucTuKamu.
11  Yny4yweHwne KavecTBa 0630p METOLOB yNyYLIEHUS -
n306pa>keHni. (cybbekTMBHOro) KavecTsa n30bparkeHuii:

N3MEHEeHMNe KOHTpacTa, Noag4YepKuBaHune
rpaHuu, npeobpa3oBaHue CnekTpa,
BblpaBHMBaHWE rMCTOrpaMM
(aHanuTryeckoe nNpubamxeHne un
LUMdpoBbLIE METOAbI, JIOKAJIbHOE
FMCTOrPaMMHOE BblpaBHMUBaAHNKE).



n/n  HaumeHoBaHMWe pa3gena CofepxxaHve pasfena AuCLUnnanHLI Peanusauus

ONCUNNANHBI pa3snena
ONCLUIMINHBI C
NMOMOLLbIO
OHNalnH-Kypca,
9YMK
12 PecTaBpauus n3obpa>keHui. lNocTaHOBKa 3a4a4n pecTtaBpauunmn -

n306pa>keHnin: MogennpoBaHme
NCKaXxeHnin (moaenn nsobpakatoLmx
CMCTeM, UngpoBbix NpeobpasoBaTenen u
LLIYMOB Ha n306pa)keHnmn) n cnocobsl
obpalleHns nckaxkatowmx
npeobpaszoBaHnii. MeTo BUHEPOBCKOIO
OLEHMBaHNA B MPUMEHEHUN K pecTaBpaumm
N306pa>keHni.

13 KOHTYpHbI/ aHanus. STanbl KOHTYPHOr0 aHaAn3a B 3afaye -
cermeHTauum nsobpaxeHuin: 063op
METOA0B KOHTPaCTUPOBaHUSA nepenagos
(anddepeHumpoBaHme n3obpaxxeHnsa n
Ap.), MeToAbl NOCTPOEHNS KOHTYpa
(coeonHeHme ToYek nepenaga, aJirOPUTMbI
NPOC/IEXMBAHNS KOHTYPOB, r1obanbHbI
aHann3 MeTogamu Teopun rpados, MeTOAbI
annpoOKCMMaLNUN KOHTYPHbIX KPUBbIX, B
4acTHoOCTU, Npeobpa3oBaHme Xoyra

(Xadpa)).

14 Tloporoeas cermMeHTaums. 0630p MeTOLOB NMOPOroBOM CErMeHTaLmm -
n3obpaxkeHuin: onpeneneHune nopora no
rMcTorpamme, aJropuTMbl € Boibopom
AVMHaMUYeCcKoro nopora, Bbibop nopora
MeTOLOM TEOPUMN NPUHATUSA PELLIEHWN,
cermMeHTauunsa ¢ gupdepeHumnpoBaHnemM,
MHOrOMepHas rnoporosas cerMeHTaLuus.

15  065acTHO-OPUEHTMPOBAHHAA 0630p MeTom0B 061aCTHO- -
cerMeHTauus. OPVEHTMPOBAHHOW CerMeHTaumm:
anropuTMbl pacwmnpeHns obnactu,
aNropuTMbl pasbueHns n obvegnHeHns
obnacTen.



n/m HaumeHoBaHMWe pa3fena Copep)xaHue pasfena AMCUUNInHBbI Peannzauns
ANCLUMMANHBI pasgena
AVNCUUMIINHBI C
NMOMOLLbIO
OHNalnH-Kypca,
JYMK

16  MapannenbHo-peKypCrBHbIE MPMHLMNBLI NOCTPOEHNS NapaienbHo- AVNCTaHUMOHHOE
MeToabl 06paboTKy PEKYPCMBHBIX (OUSIbTPOB C KOHEYHOM 4yTeHne Nekunin,
n306paxeHn. MMMYbCHON XapakTepucTukon. 063op KOHCMeKT-

3a4ay 13 061acTy NpMMEHeHNs anemMeT "KHura",

napasinenbHO-PeEKYPCUBHbLIX METOLOB. KOHTPOJIb -
3NeMeHT
"3apaHune"

13.2. Tembl (pa3genbl) AUCULUNAUHbI U BUAbI 3aHATUN

Ne HanmeHoBaHMe TeMbl JlekumnoHHble  lMpakTnyeckme JlabopaTopHble CamocTosTenbHas Bcero
n/n (paspena) 3aHATMA 3aHATUA 3aHATMA paboTa
1 Knaccugpukauma meToLos, 1 1

a/NropuTMOB 1 CUCTEM
06paboTkn n306parkeHni.

2 MaTemaTmnyeckaa moaenb 1 4 5
HenpepbIBHOIO
n3obpaxKeHns.

3 MaTemMaTnyeckoe onnucaHue 1 2 4 7

cucTem npeobpasoBaHus
HenpepbIBHbIX
n306pa>keHnn.

4 Monenu 3puTensHON 1 4 5
CUCTEMbI YeNloBEKa.

5 OCHOBbI KONOPUMETPUMN. 1 2 4 7
6 OnckpeTusaumsa un 1 4 5
BOCCTaHOBNEHMWE
n306pa>keHunn.
7 KBaHTOBaHue nsobpaxeHnn. 1 4 5
8 JInnenHas undgposas 2 5 2 9

0bpaboTka n3obpakeHui.
9 PekypcusHas puabTpaLns. 1 4 4 9

10  MeToAbl CHUXEHWSA YPOBHA 2 4 4 10
LLIYMOB 1 MOMeX Ha
n3o0bpakeHnu.



Ne HanmeHoBaHMe TeMbl JlekumnoHHble  TNpakTunyeckme JlabopaTopHble CamocTosATenbHas Bcero

n/n  (pasgena) 3aHATUSA 3aHATUSA 3aHATUSA paboTa
11  YnyyweHune KavecTBa 1 4 5
n30bpa>keHnn.
12 PectaBpauwus nsobpaxenun. 1 4 4 9
13 KOHTYpHbIN aHanm3. 1 4 4 9
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 NcTo4HMK
1 http://www.lib.vsu.ru 3HB BI'Y

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

16. MepeyeHb yuebHO-MeTOoaUYECKOro obecneyeHus AN CaMOCTOATENIbHOW PaboThI

Ne n/m NCTOYHUK

1 PekoMeHL0BaHHas NporpaMMon nutepaTypa.

2 KoHCNeKTbl NeKLnn.

3 dNeKTPOHHOEe MeToamyeckoe nocobue (B hopMe aBTOMATM3MPOBAHHOM 0by4atoLwen CUCTEMBI).
4 OduumnanbHbin cant Gubnmotekn KkomMmnboTepHOro 3peHus OpenCV: http://opencv.org/

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

B KayecTBe MHTErpupoBaHHOW cpenbl pa3paboTkn npu nposeneHnn nabopaTopHbiX paboT CcTyneHTam
PEKOMEHAYETCS NCMO0JIb30BaHNe YCTAaHOBIEHHOIO B KOMMbIOTEPHbBIX KNacCax PaKybTeTa KOMMNbIOTEPHbIX
HayK JINLEH3NOHHOI0 nporpammHoro obecneyerHuns Microsoft Visual Studio n 6ubnnoTekn KOMMbLIOTEPHOTO
3pEeHUns C OTKPLITLIM NCXOAHbIM KogoM OpenCV.

BHeayauTopHasa camocTosTenbHasa paboTa, Kak npaBwio, npejnosaraeT NUCNoJib30BaHWe CTyLeHTaMu
cpenbl pa3paboTkm Microsoft Visual Studio, oduumanbHaa npouefypa YCTaHOBKW KOTOPOW Ha
cobCTBEHHbIE KOMMbIOTEPbI CTYAEHTOB obecrneyeHa (haKy/ibTEeTOM KOMMbIOTEPHbIX HayK. ObneryeHHbIN
BapuvaHT YCTAHOBKW MWHMManbHO Heobxoammon KoHpurypaumm bubnnotekn OpenCV npepnonaraeTt
NpoCToe KOMuMpoBaHWe onpepesieHHoro Habopa ¢annoB Ha cCOBCTBEHHbIN KOMMNbIOTEpP CTyAeHTa.
dNeKTpoHHOe MeToAmnyYeckoe nocobue cBob6OAHO pa3BopayMBaeTCA Ha [LOMallHEM KOMMNblOTepe, He
Tpebysa cneuunanbHOM Npouenypbl yCTaHOBKM.

Mpn peanu3aunm OUCUUMNAUHBI MOFYT WCMOJIb30BATbCSH TEXHONOIMUU 3JIEKTPOHHOro obyvyeHnsa u
ANCTaHUMOHHbIE obpa3oBaTesibHble TeXHOOrUN Ha 6a3e nopTana edu.vsu.ru, a TakXxe gpyrue OoCTynHble
pecypcbl ceTn MHTepHeT.

18. MaTepuaano-TeXHuquKoe obecneuyeHue AUCUUNJINHDbI:

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

19. OueHo4YHbIe CpeacTBa ANA NPOBeAEeHUA TEKYLLEN U NPOMEXXYTOYHOU aTTecTauun

MopsAoK OLEHKM OCBOEHMS 00yYaloLWMMNCS y4ebHOro MaTepurana onpeaensieTcs CoaepXXaHmem
CneayoLwmnx pasaenos ANCUUMINHBI:



Ne Pazgensl AucUUnAnHLl (Mogyn) Kopg Kopg OueHoYHble

n/n KOMMeTeHUMn  MHOUKaTopa  CpencTBa ANS
TekyLen
aTTecTauum

1 Pasgensl 1-3, 5, 8, 9 Knaccudurkauymsa MK-15 MK-15.1 KomnnekTt

MeTO[O0B, a/IfOPUTMOB 1 CUCTEM 06paboTKK 3afda4 Nel,2
n3obpakeHnin. MaTemaTmnyeckas Moaesb KomnnekT
HeMNPepPbIBHOr0 N3006paxxeHusl. 3a8a4 Ne3,4

MaTeMaTn4ecKoe OnmncaHne CUCTEM
npeobpa3oBaHNs HEMpPepbIBHbLIX
n3o06pakeHnin. OCHOBbI KOJIOPUMETPUMN.
JInHeHas umdposas obpaboTka
n306pakeHnin. PekypcusHasa uabTpaums.

2 Pa3spensl 4, 6, 7, 10, 11 MeToAbl CH/XXEHNS MNK-8 MK-8.1 KoHTponbHasa
YPOBHSA LUYMOB 1 NMOMeX Ha n3obpakeHuu. paboTta Nel
YnydweHne KayecTsa n3obpakeHui. KomnnekT
Mogenu 3puTenbHON CUCTEMbI HYET0BEKA. 3ama4 Ne5-7

AunckpeTun3aums n BOCCTaHOBNEHNE
n3obpaxxeHni. KeaHToBaHme n3obpaxeHun.
Pa3pensl 12-16 PecTaBpauus
n306paxxeHnin. KOHTYpHbI aHaIun3.
Moporosas cermeHTaums. ObnacTHo-
OpMEeHTUPOBaHHaa cerMeHTaLus.
MapannenbHO-peKYPCUBHbIE METOAbI
06paboTkn n306parkeHn.

MpomexyToYHasa aTTecTaums

dopmMa KOHTPONA - 3a4eT C oLeHKon, KoHTpobHas paboTa
OLeHOoYHble cpeacTBa A8 NPOMEXYTOYHOW aTTecTaumm
KoHTponbHas paboTa Ne2

20 Tunosble OUEHOYHbIe cpencTtea M MeTogundieckue MaTepuanbl, onpeaensoliuve npouenypbl
OLeHUBaHuA

20.1 TeKyLwwMN KOHTPOJIb YCNEBAaeMOCTH
KOHTpONb yCneBaeMoCTy Mo AUCLUMNINHE OCYLLEeCTBJIAeTCS C MOMOLLbIO CnefyowmnX OLeHOYHbIX CPpeacTB.
20.1.1. MNepeyeHb NPaKTUYECKUX 3a4aHUN

Obuwasa noaroToBuTENbHAA TECTOBAA 3aAada. Beibop MHCTpyMeHTapus 414 NpakTUYeCKon peannsaumm
pacCMaTprBaeMbIX fanee METOAOB LiMpoBon 06paboTku nsobpakeHnin. MpMeHNTL B peannsaunm
NPUIOXKEHWIN PEKOMEHAaunn nNo unhposoin 06paboTke KBaHTOBaHHbLIX N306paXkeHNn. N3yyunTb
0COBEHHOCTN BHYTPEHHErO NpefAcTaBAeHNs N306paXxeHNN NCMONb3yeMbIM fanee NHCTPYMEHTapUEM.
Peanmsauna mogenen aganTUBHOIO rayCCOBCKOro LWyMa U UMMYAbCHON MOMEXM.

3apaya Ne 1 Pa3paboTka npunoXeHns, peaansyowero MeTo JIMHENHON HU3KOYACTOTHOM puabTpaLum
adANTUBHOIO LWyMa Ha n3obpakeHun. 3y4ynTb LNGPOBOIN ONepaTop CBEPTKM U UCMO/b30BaTb €ro B
KayecTBe Modenu puabTpa. BeipaboTaTbh pekoMeHAaLUM No BbIGOPY NoA0Ckl NPONycKaHma GuibTpa B



3aBUCMMOCTWU OT MHTEHCUBHOCTU LWUYyMa N NPOAEMOHCTPUPOBATL X CNPaBeOJINBOCTb.

3apada Ne 2 Peanusauuns metoaa peKypCUBHOM HU3KOYACTOTHOM hnibTpauny n3obpaxeHuns ¢ Lenbto
CHUXEHWS YPOBHSA afANTMUBHOrO WwyMa. N3y4nTb ocobeHHOCTM hunbTpa 1-ro poaa v UCMNosb30BaTh €ro B
peanusaunm metona. BeilbpaTb KOIMYECTBEHHLIA KPUTEPUI OLEHKM KavecTBa 06paboTky (Hanpumep,
MaKC/MasibHOe AN CpeaHEKBaApaTUYECKOe OTKIIOHEHNE 31eMeHTOB 06paboTaHHOr0 n306parkeHns ot
ncxopHoro, cB060OAHOrO OT LWyMa) ¥ Mo pe3ybTaTaM 3KCneprMeHTa BbipaboTaTb pekoMeHauuy no
BbIOOPY MeXAy PeKYPCUBHBLIM Y HEPEKYPCUBHBLIM (DUIbTPAMM B 3aBUCUMOCTY OT XapakKTEPUCTUK LLUyMa 1
n306pakeHuns.

3apayva Ne 3 Peann3oBaTh Mofesb MeANAHHOIO UNbTPa N3006paXKeHNsa AN YCTPAHEHNUS UMY bCHbIX
nomex. MPYMEHUTL B peann3auunm anroputT™ Xoopa nomcka MeamaHsl. MpoaeMOHCTPMPOBATD
BO3MOXXHOCTW MeToZa Npu pa3nyHbiX hopMax anepTypbl (uabTpa U UHTEHCUBHOCTM MOMEX.

3apaya Ne 4 [leMOHCTpaUMs METOAA Y/yULIEHUs Ka4ecTBa M306paXkeHnsi MoAYePKBAHMEM TPaHULL.
cnonb3oBaTb MofEeNIb HEPEKYPCUBHOMO JIMHENHOMO PUbTPA BEPXHUX YAacTOT. Peann3oBaTb
BO3MOXXHOCTb Bbibopa 13 Habopa MIbLTPOB C Pa3fIMYaOLLMMNCS YacToTaMu Cpesa.

3afnayva Ne 5 PeannsoBaTb Mogenn andhepeHumnaTopos n3obpaxxeHnsa ¢ Lefbio KOHTPacTMPOBaHMS
nepenagoB 1 NOAr0OTOBKU KOHTYPHOr0 npenapaTa. 14 pacyeTa noaa Moaynsd rpagueHTa ncrnonb3oBaTb
onepaTopbl Cobens. B peanunsauny onepaTtopa Jlansiaca ucnosb3oBaTb pa3paboTaHHyO Moaesb
JINHENHOro hunbTpa.

3apada Ne 6 Peanun3oBaTb NpuaoXeHne Aasa pacyeta npeobpasoaHus Xoyra nsobpakeHmsa (Meton
"cTarmBaHma NpsambIxX B To4KK"). MocTponTb n3obparkeHne naoCKOCT NapaMeTpPoB U
NpPOLEMOHCTPUPOBaTL 0BHapy)XeHMe NPAMbIX Y4aCTKOB KOHTYpa Ha NCXOAHOM 1306pakeHnn.

3apayva Ne 7 Pa3paboTka NpunoxeHus ans rnobanbHOro KOHTYPHOro aHanm3a n3obpakeHns MeToaamu
Teopun rpadoBs. VI3y4nTb NpaBusia NOCTPOEHMS UCXOAHOr0 rpada no aHann3mpyemMmomy n3obpakeHuio:
COOTBETCTBME BEPLUMH 3/IEMEHTAM KOHTYpPa, MOCTPOEHUE AYr U UX CTOMMOCTb. [1ns peLleHns
hOpMaIM30BaHHON 3ala4M MOMCKA MYTWN HAUMEHbLLIER CTOMMOCTU UCMO/b30BaTb afiropuTm A*,
MpoAeMOHCTPMpPOBaThL PaboTy anropuTMa Npu MCNOJIb30BaHUM Pa3INYHbIX 3BPUCTUK C Liesbio
COKpaLleHns obbemMa NoncKa, a TakXe B Pa3fIMYHbIX yCoBUSX (0COBEHHOCTU n306parkeHus,
WHTEHCUBHOCTb aAAMTUBHOMO WyMa W UMMNYJbCHBIX MOMEX).

20.1.2. MepevyeHb 3apaHUK ONA KOHTPONbHBIX paboTt

KomnnekT 3agaHnii Ans KOHTPOJIbHOM paboTbl Nel. Llenb KOHTPOAS: 3HaHWE OCHOBHbIX METOA0B
LngpoBo 06paboTkn n3obpakeHnin N MaTeEMaATMYECKOro annapaTa 415 ONMCaHNs n306pakeHnn n
npeobpasyoLmnx CUCTeM, yMeHNe NPUMEHATb NepedncieHHble cBefeHns npu Bbibope MeTofa peLleHuns
3afa4 06paboTkm nsobparkeHui, aHannsza n cCUHTe3a npeobpasyowmnx cuctem. NMpumep BapnaHTa 13
KOMMJieKTa 3a4aHnin Ag KOHTPOAbHOW paboTbl Nel:

1. lokaxunTe, 4To onepaTop Cobens ANs BbIYUCIEHNS TOPU3OHTAIbHOM KOMMOHEHTbLI BEKTOPA rpaiMeHTa
SBASETCS pa3aenmbiM. 3anuwmuTe 6104Hyto MaTpuly T ans npeobpa3oBaHmns n306paXKeHUsi B BEKTOPHOM
npeacTaBieHNI, COOTBETCTBYIOLLYIO 3TOMY OnepaTopy, a Takxe MaTpuubl C 1 R npeobpa3oBaHuin
CTON6LOB 1 CTPOK COOTBETCTBEHHO: T = CxR .

[x] Pa3mep n3obpakeHus: 10 ctpok x 15 cTon6LosB.

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

(x]

20.1.3. OnucaHue TexXHOJIOrMu npoBeaeHus

TeKkyLlas aTTecTauus NnpoBoAMTCS B COOTBETCTBUM C MONOXEHNEM O TEKYLLEN aTTecTaunm obyyatowmnxcs
no nporpamMmam Bbicllero obpa3oBaHMs BOPOHEXCKOro rocy[apCTBEHHOrO yHUBepcuTeTa. Tekyllas



aTTecTauus NpoBoanTCa B hopMax: YCTHOro onpoca (MHAWBUAYaNbHbIA ONpoc, PPoHTaNbHas becena);
3alMTbl 1abopaTopHbIX PaboT; a TakXXe 2 KOHTPOJbHLIX PaboT C 3agavyamMun No NeKUMOHHOMY MaTepuany.
CnnCcoK NpakTUYeCKUX MPUEMOB, OCBAMBAEMbIX B MPOLECCE U3YYEHUS AUCLUMAUHBI U NCMNOJIb30BAHHbIX
NpU COCTaB/IEHNMN 33434 U KOHTPOJIbHbLIX BOMPOCOB, NMPUBOANTCS HUXE.

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

® pacyeT AByMepHOro npeobpasoaHuns ®ypbe, aBTOKOPPENALUN, B3aUMHOW KOPPENauum;
e anddepeHUnpyoLLMe NMHERHbIE PUALTPLI (BUA (QYHKLMWIA pacCcesaHMs TOYKU 1 nepefaToYHbIX
pyHKUMIA).

Mogoenu 3peHns

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

e n3obpaxeHne xapakTepHblIX 0CcobeHHOCTen (PYHKUMN pacCesHUA TOYKM KOMMOHEHTOB C WX
obbsAcHeHWEM.

KonopumeTpus

e rpamyeckoe NoCTpoeHmne nokKyca.

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

® POJIb MeXaHM3Ma NaTepasbHOro TOPMOXXEHNS B 1aHHOM KOHTEKCTE;

® pacyeT pPaBHOMEPHOro KBaHTOBATeNs MPWU 3aAaHHbIX KOJMYECTBE YPOBHEN KBAHTOBAHMA UK
pa3psaaoHOCTM KOAa;

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

0606LLEeHHbI LNGPOBOM JIMHENHbLINA onepaTop

e 3anucb 6104HOM MaTpULbl ANd 3adaHHoro npeobpasosaHus (Cobens, Jlannaca v T.n.);
® [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 MaTpuULbl U HaoboPOT - 3anucaTb 6104HYI0 MaTpuLy npeobpa3oBaHns, 3a4aHHO0 MaCKON;

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 ypaBHeHMWeM (075 NPOCTOTbl B 3a4avyax UCNOJb3YOTCA OLHOMEPHbIE PUALTPbLI
nopsiika - He Bbille 2).

MeTonbl NpeaBapuTesibHON 06paboTkn n306parkeHns

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

® NOCTPOUTbL (Ha KneT4yaTon Bymare) pesynbTaT nNpeobpaszoBaHMs NPOCTOro ABYXrpadalMOHHOIO
N306paXKeHnst MeauaHHbIM U HENNHENHbBIM NMOPOroBbIM (hUSIbTPOM;



¢ pa3paboTaTb aNroOPUTMbl YCTPAHEHMSI MOMEX Ha ABYXIPaAaLMOHHbIX N306pa)keHnax (Mo aHanorum
C NIEKUMOHHBLIM MaTepranom);

* HAaNTW HEMNPEPLIBHYIO XapaKTEPUCTUKY Nepeaayn SpKoCcTU ANs FTMCTOrPaMMHOI0 BblpaBHUBAHMUS C
Lle/1bio MoyYeHUst 3aaHHOr0 pacnpeneneHns SpKoCcTu (pacnpeneneHne 3a4aeTcs aHanTUYeCKUM
BbIPA>XEHVEM MJIOTHOCTU BEPOSTHOCTH);

* NMPVMEHUTb AMCKPETHOE BblpaBHWBAHME FMCTOrpaMMbl M306pa)keHuns, ANs KOTOPOro 3ajaeTcs
rnmcTorpamMma spkocTu (He 6onee 20 ypoBHEN KBAHTOBAHWA), @ TAaKXE - KOJIMYECTBO YPOBHEN
KBAHTOBaHWSA pe3yNbTUPYIOLLErO N300paXkeHus.

PecTaBpauuns nsobpaxxeHun

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

CermeHTaums nsobpaxeHmn

* 1EMOHCTPaLMA PaCCMOTPEHHbIX B JIEKLMSAX aArOPUTMOB KOHTYPHOr0 aHann3a (airopuTM «Kyka»,
anroputm A¥) Ha KOHKPETHbIX n306paXkeHnax (3afaHHbIX B BMAE MaTpUL, HEDONbLLMX pa3MepoB);

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

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

e onpefeneHve oNTUManbHOro NOpora Aas cerMeHTauumn nNpy 3afgaHHbIX anpropHbIX BEPOSATHOCTAX U
3aKOHax pacnpeneneHnsa apKoCcTen nuKkcenen;

* [EMOHCTpauus npouenypbl pabueHuns n obveanHeHns obnacTen Ha KOHKPETHbLIX N300paKeHMaX
(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 COOTBETCTBYHIOLLErO
MeTonda 06paboTku ¢ TpebyembiMM NapaMeTpammn Ha cepum n3obparkeHunn.

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

- OLleHKa «OT/INYHO» BbICTABAAETCA CTYLEHTY, €C/in NPeasoXKeHHoe 3aJaHne BbiMOJHEHO MOJIHOCThIO:
pelleHbl obe 3a4a4n, NpuBeaeHo noapobHoe onncaHne crnocoba M MocsiiefoBaTEIbHOCTU PeLIeHNs Co
CCbIIKAaMM Ha MaTepuasibl COOTBETCTBYIOLLEro pasaesa IEeKLUUOHHOW YacTy AUCLUNVHGI, JaHbl OTBEThI Ha
BCE [OMOJIHNTE NbHbIE BOMPOCH! 3a4aHUS;

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

- OLleHKa «yOO0BJIeTBOPUTESIbHO» BbICTABAAETCA 3a YaCTUYHOE WM COofepKallee HecyLeCcTBEHHbIe
owwmnbKN pelleHne 3agay;

- OLleHKa «Hey[0B/IETBOPUTENIbHO», €CN HET pelueHns 06enx 3af4ayv KOHTPOJIbHOr0 BapuaHTa.
20.2 NMpomMeXxyTouyHasa aTrecraums

MpoMeXyTo4YHas aTTecTauns no ANCLUMINHE OCYLLECTBAACTCS C NMOMOLLbI0 CI@AYIOWINX OLEHOYHbIX
CPeacTs

20.2.1. MepevyeHb 3apaHUi ANA KOHTPONbHBIX paboT

KomnnekT 3agaHunii Ansa KOHTPOJIbHOM paboTsl Ne2. Llenb KoHTpons: 3HaHne cnocoboB peannsaumm
anroputMoB 06paboTKn n306paXkeHnin B BUOE KOMMbIOTEPHbIX MPOrpamMMm C y4eTOM Cheungukm



npeaMeTHon 061acTn, METOAUKM aHaNN3a BblYUCANTENBHON CI0XKHOCTU peasim3yeMbliX aJropuTMOB,
yMeHMe NpuMeHaTb Nnepe-4ncieHHble cBeaeHns npu Bbibope KOHKPeTHOro cnocoba anropuTMmyeckon
peanusauun cneumduyeckon 06paboTkm n3obparkeHnin C y4eToM pesyabTaToB aHaAn3a aNropuTMOB Mo
BbIYUCSINTENLHOW CIOXXHOCTW. MpuMep BapnaHTa U3 KOMMAeKTa 3aaHUiN AN KOHTPObHOM paboTbl Ne2:

1. HanauTe XapakTepucTrKy nepeaaydn apkoctu, npeobpasyoLlyio rmcTorpaMmMy K 3aKoHy
pacnpepeneHus Panes:

(]

2. ApKOCTU NrKcenein o6 beKTOB 1 POHa pacnpeienieHbl No 3aKOHaM p,; U p, COOTBETCTBEHHO:

(=]

BbibepuTe onTrManbHbIN NOPOr 415 cerMeHTauny npu 3alaHHbIX anpropHbIX BEPOATHOCTAX NUKCeNen
TOro v gpyroro suga P, u P,.

20.2.2. OnucaHue TeXHONOrMmu npoBeneHuns

MpoMeXxyToYHasa aTTecTauuns NPoBOANTCA B COOTBETCTBUM C [0SI0XKEHUEM O NMPOMEXKYTOYHON aTTeCTaLnm
obyyvatoLwmnxcs No NporpamMmmam Boicllero 0bpa3oBaHus. MpPoMexxyTo4yHas aTTecTalmsa No UTOraM 0CBOEHUS
ANCUUMNAVHBI NPOBOAUTCS B (DOPME 3a4eTa C OLEHKON. YCNOBUAMU 418 MNONOXUTENbHOW NTOrOBOW OLIEHKM
ABNIAOTCA: BbINOJIHEHNE BCeX NabopaTopHbIX PaboT, MepeyncieHHbIX B MPUNOXEHUN NOJ HAUMEHOBAHNEM
«KOMMJIEKT 3a/la4y», a TaKXXe YCMeLHoe BbiNosHeHne 06enx KOHTPOIbHbIX PaboT.

N5 OLEeHUBAHNSA Pe3ybTaToB 00yYEHUS Ha 3a4eTe C OLIEHKON UCMONb3YITCS CleayoLne nokasaTenu:

1. 3HaHMe OCHOBHbIX MeTOoLOB LudpoBon 0bpaboTkn n30bpaxeHMn 1 MaTeMaTM4ecKoro annapaTa
ANS onncaHma n3obpaxxeHnin n npeobpasyoLwmx cucTem;

2. yMeHue NpUMeHsTb NepeyvncsieHHble CBeAeHnsa npy Bolbope MeTofa pelleHunsa 3anay obpaboTku
n306pa)keHnin, aHanmsa n cuHTesa npeobpasyownx CUCTem;

3. BNllajeHne MeTOANKON MCNONb30BaHUA M3Y4YEHHOr0 MaTeMaTM4eckoro annapaTta A4Jia peweHus
3a/lay aHasiM3a 1 CMHTe3a cucTeM 0bpaboTKn n3obparkeHuni;

4. 3HaHue cnocoboB peanusaumy anropntmoB 06paboTkm n3obpakeHUn B BULE KOMMbIOTEPHbIX
nporpamMmm C y4yeToMm cneundukyn npegmeTHon obnacTn, METOANKM aHaNn3a BbIHUCINTENLHON
CNOXXHOCTW peann3yembix airOpuTMOB;

5. yMeHne NpUMeHATb NepevyucieHHble cBeaeHuWs npu Bbibope KOHKpeTHoro cnocoba
anropuTMMYeCcKon peanmsauumn cneundguryeckon 0bpaboTkm nsobpakeHnin ¢ y4eToM pesynbTaToB
aHafM3a anropuTMOB MO BbIYUCNTENBHON CIOXHOCTHY;

6. BllafeHMe HaBblkaMun paboTbl C HECKONBKUMW AOCTYMHLIMA MHCTPYMEHTaMK, npefHa3Ha4YeHHbIMU
ONS NPaKTUYEeCKON peanm3aumm nyvyaeMblx MeToA0B 06paboTku n3obparkeHui.

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

I'Ipvl OUEHMBaAHNK NCNONBb3YETCA Caieayollasd WKaa:

5 6annoB cTaBUTCS, ecnn o0byyatoWMNCs LEMOHCTPUPYET MOJIHOE COOTBETCTBME 3HAHWUIA, YMEHUN,
HaBbIKOB NMpPVBEeAEHHbIM B Tabinuax nokasaTtensm, cBoboaHO onepupyeT NprobpeTeHHbIMI 3HAHUAMM,
YMEHUSMU, MPUMEHSET UX NPW PELLEHUN NPAKTUYECKMX 3aay;

4 b6anna cTtaBuTCA, ecanm obyyvaloWMACa 4EMOHCTPUPYET COOTBETCTBUE 3HAHWN, YMEHUN, HAaBbIKOB
npuBefeHHbIM B Tabauuax nokasaTensiM, HO AOMyCKaeT He3Ha4YuTesbHble OWnOKN, HETOYHOCTH,
NCMbITbIBAET 3aTPYAHEHUS MPU 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 3HAHUMN, YMEHWUN,
HaBbIKOB NPMBEAEHHbIM B TabanLax nokasaTensm.

Mpu caave 3a4eTa C OLEHKO



OLIEHKa «OT/INYHO» - 5 6annos

OLleHKa «xopoLo» - 4 banna

OLleHKa «Yy[I0BNEeTBOPUTENbHO» - 3 Banna
OLIeHKa «HeY10BeTBOPUTENLHO» - 2 banna.

COOTHOLLEHME MOoKa3aTeNnen, KpUTEPUEB U LLKaJbl OLLEHNBAHNS pe3ynbTaToB 0byyeHus.

YpoBeHb chopMupo-

KpuTepun oueHNBaHNS KOMMETEHLMIA BAHHOCTU LLIkana oLeHoK
KOMMEeTEeHLUN

CepopmupoBaHHbIe 3HaHNSA 06 OCHOBHbIX METOAAaxX LUMGpPOBOM [oBbILLEHHBI OT/IM4HO

00paboTKy n306pakeHu u MaTeMaTMYECKOM annapaTe A5 YPOBEHb

onucaHns n3obpaxkeHui n npeobpasyrLLmnx CUCTEM.
CehopmupoBaHHOE YMEHNE MPUMEHSTb MEPEYNCIEHHBIE
cBefieHns rnpy Beibope MeToda pelleHns 3aaaq 06paboTku
M30b6paxKeHuyl, aHam3a v CuHTe3a npeobpasyroLmx CUCTEM.
CehopmupoBaHHbIE HaBbIKW BAAAEHNS METOANKON
MCr0/Ib30BaHNS 3yYEHHOr0 MaTeMaTHM4eCcKoro anmnaparta Aass
peLleHus 3a[a4y aHa/m3a u CUHTe3a cucTemM obpaboTku
n3obpaxeHuii. ChopMnpoBaHHbIE 3HaHWS COCob0B peaan3aumm
anropntmMoB 06paboTKm n306paxeHnii B BUAE KOMMbIOTEPHbIX
nporpamMm C y4eToM Crieunpvky npeameTHou obaacty,
METOAVKYN aHaM3a BblYNCNTETbHON C/IOXKHOCTU PEAsN3yeMbiX
anroputmoB. ChopMUpPOBaHHOE yMeHNE MPUMEHSATb
nepevncaeHHble ceeaeHns npy Bbibope KOHKPETHOro crocoba
aIrOPUTMUNYECKOW peann3aumm cneympuyeckor obpaboTkm
1306paXKeHni C y4eToM pe3y/ibTaToB aHa/in3a ajropuTMoB 1o
BbIYUCANTENbHOV C10XXHOCTU. ChOPMUPOBAHHbIE HABbLIKY
paboTbl C HECKOJILKUMU [OCTYMHLIMA MHCTPYMEHTaMM,
npeaHazHavyeHHbIMY /15 MPaKTUYECKOW peann3aumm n3y4yaembix
MeToA0B 06paboTKu n306paxKeHui.




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

Ga3oBbin
YPOBEHb

XopoLuo

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

lMoporoBbivi
ypOBEHb

YosneTBopu-TebHO

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

HeynoBneTBopu-TEIBEHO




