MuHobpHayku Poccum
®ELEPAJIbHOE TOCYOAPCTBEHHOE BIOA>KETHOE OBPA30BATEJIbHOE YYPEXOEHUE
BbICLLUEIO OBPA30BAHUSA
«BOPOHEXXCKUWI rOCY BAPCTBEHHbIN YHUBEPCUTET»
(®Pre0Oy BO «BIr'Y»)
YTBEP)XXOAIO
3aBenyoLmin Kaghenpon
bopucos OMuTpuin HUKonaesmy

Kathenpa nHHOpPMaLMOHHbBIX CUCTEM

5.03.2025

PABOYAS NMPOrPAMMA YYEBEHON AUCLLUMJINHDI
51.B.01B.01.03.03 OCHOBbI KOMMNbLIOTEPHOI 0 3PEHMNS
1. Kog 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:
09.03.02 NHdopMaLMOHHbIE CUCTEMbI U TEXHOJIOT K
2. Mpocdunb noaroToBKK/cneynannsaLma:
VH>XeHepra MHHOPMaLIMOHHBIX CUCTEM U TEXHOJIOMUN
3. Ksanudukauus (cteneHb) BbINYyCKHUKA:
bakanaspuaTt
4. ®opma obyuyeHus:
O4Hasn
5. Kadhepgpa, oTBeyalowias 3a peanusaumio oUCLUNAUHDI:
Kaenpa nHMpopMaLMOHHbIX CUCTEM
6. CocTaBuTeIN NPOrpaMMmbl:
®epTnkos Bagum Banepuesny, KaHAnaaT us.-MaT. HayK, LOLEHT
7. PekoMeHgoOBaHa:
Hay4Ho-meToau4ecknm cosetoM ®KH, npotokon HMC ®KH Ne 5 o1 05.03.2025
8. Y4yeOHbIN ron;:
2027-2028
9.llenu u 3apa4m y4eOHON AUCLUNIUHDI:

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

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



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

10. MecTo y4yebHOM AucuunamnHbl B CTPYKType OOM:

obs3aTenbHas AUCUMNIMHA OTHOCUTCA K MOAYJ0 Mo BbIBOpy YacTu, hopMnpyemMon y4acTHUKaMu
obpa3oBaTenbHbIX OTHOLLIEHUIA, broka 1. AucunnanHel (Moaynu) (61.B.[AB); BXoAHble 3HaHNS B 06beMe
0653aTeNbHbIX KypCOB, NPeayCMOTPEHHbIX Y4eBHbLIM NaaHOM ANS U3yyYeHns B cemecTpax 1 - 5:
«[IncKkpeTHaa MaTeMaTuKa», «MaTeMaTUYECKNA aHanu3», «BeegeHne B NporpaMmmMmmupoBaHmne», «Anrebpa
N reomeTpus», «Teopns PyHKLUNA KOMMIEKCHOO MEPEMEHHOI0», «Teopuns BEPOATHOCTEN 1
MaTeMaTnyecKas CTaTUCTUKa». B CBOIO o4yepelb, 3HaHNE METOAO0B LiMpoBor 06paboTkn n3obparkeHuni
HeobXxo4MMOo CTyAeHTaM 415 U3yyYeHns obmx NpodeccmoHaNbHbIX 1 CeunaibHbIX GUCLUMINH:
«TexHonoruy 06paboTku nHMopMaLmm», «MHTeNNeKTya bHble CUCTEMbI N TEXHOJIOT UM,

Ne HavmeHoBaHMWe gucumnanH y4ebHoro nnaxa, ¢ Ne Ne pa3fnenoB AUCUUNAUHBI

n/m KOTOPbLIM OpraHM3oBaHa B3aMMOCBA3b AUCLUMINHDI paboyen nporpammel,
paboyen nporpammsi CBSA3@HHbIX C YKa3aHHbIMU

AUCUMNAnHaMK

1 MaTemMaTU4eCKUin aHann3 2-4,6

2 Anrebpa n reomeTpus 8

3 Teopns PYHKLNIA KOMMIEKCHOO MEPEMEHHOI0 9,16

4 Teopns BEPOATHOCTEN N MaTeMaTMYecKas CTaTUCTHKA 10, 12

11. NnaHupyeMmble pe3yabTaThl 06y4eHUs No AUCUUNANHE/MOAYNIO (3HAHUSA, YMEHUS, HAaBbIKM),
COOTHeCeHHblIe C NJIaHMpyeMbIMU pe3ysibTaTaMU OCBOeHUs obpa3oBaTeslbHOW NPOrPaMMbi
(KoMneTeHUUAMM BbINYCKHMKOB) U MHAMKATOPAMM UX BOCTUIKEHUSA:

Kop v Ha3BaHue Kop v Ha3BaHue 3HaHWUSA, YMEeHWS, HaBbIKK
KoOMMeTeHUun NHAMKaTOpa
KOMMeTeHLU MM
MK-3 BbINonHeHMeE 1 MK-3.3 Pa3paboTka 3HaTb: OCHOBHbIE METOAbI L poBon 06paboTKm
ynpasJieHne NPOTOTWIMOB n306paxeHn 1 MaTeMaTU4YeCKM annapaTt aas
pabotamu no NHMOPMaLMOHHbIX onucaHus n3obpa)keHnn n npeobpasyoLmnx
CO3[aHunIo 1 CUCTEM B paMKax cucTem, cnocobbl peannsaumm aaropmTMoB
COMPOBOXAEHMIO BbINOJSIHEHUS paboT n 06paboTKM N306parkeHnn B BUAE KOMMbIOTEPHbIX
NH(OPMALMOHHbIX ynpasneHns pabotamu Nporpamm C y4yeToM creunukm npegMeTHON
cuUcTeM Mo Co3faHunio obnacTun, MeToANKY aHann3a BblYUCSIUTENbHON
(Moandgukaumm) n CJIOXKHOCTUW peanunsyemMblX aJiropuTMOB
COMPOBOXAEHMNIO
NH(MOPMaLMOHHON

CNCTEMDI



Kog v Ha3BaHue Kon v Ha3BaHue 3HaHWA, YMEHNS, HaBbIKM
KoMneTeHunn NHOWNKaTopa
KOMNeTeHUnn

YMEeTb: MPUMEHATb NepeyncIeHHble CBEAEHNS NPy
BbiIbOpe MeTona pelleHuns 3aaa4 06paboTku
n3o0bpakeHnin, aHanmsa n CMHTesa
npeobpasyLinx CUCTEM, NPUMEHATb
nepeyncieHHble cBeaeHns npu Boibope
KOHKPETHOro crnocoba anropnTMmn4eckom
peanusauun cneumnduyeckon obpaboTku
n306pa)keHnin C y4eToM pe3ynbTaToB aHaan3a
aNropyuTMOB MO BbIYUC/INTENBHOW CIOXXHOCTH

BNnageTb (MMeTb HaBbIK(1)): METOOUKOWN
NCMNOJIb30BaHNS N3YYEHHOrO MaTEMATUYECKOrO
annapaTa 415 pelleHns 3aday aHanam3a u cMHTesa
cuctem 06paboTky n306parkeHnin, HaBbIKaMu
pPaboTbl C HECKONIbKUMU AOCTYMHbLIMU
WNHCTPYMEHTaMu, NpeaHa3HavYeHHbIMK A4
NPaKTUYECKON peann3aumnm n3y4yaeMbix METOA0B
06paboTkn n3obparkeHunn

12. O6bemM AUCUMNJIMHBI B 3a4€eTHbIX eAUHMLaxX/4yac:
3/108

dopMa NPOMe)XYTO4YHOM aTTecTalum:

3a4eT C OUEeHKOoN

13. TpynoeMKoOCTb NO BUAaM y4ebHon paboTbl

Bnpg yvyebHon paboThl CemecTp 6 Bcero
AyONTOpPHbIE 3aHATKA 64 64
JIeKUMOHHbIe 3aHATUS 32 32
MpakTnyeckme 3aHATUSA 16 16
NabopaTopHble 3aHATUSA 16 16
CamocTosATeNbHas paboTa 44 44
KypcoBas paboTa 0
[pomeXXyTo4Has aTTecTaums 0 0
Yacbl Ha KOHTPO/b 0
Bcero 108 108

13.1. Copep>XaHue AUCLUMIINHbI



n/m  HavmeHoBaHWe pa3aena
OUCLMUMINHBI

1 Knaccugpukaumnsa meTonos,
anropuTMOB U CUCTEM
0bpaboTkn n306parkeHni.

2 MaTemaTnyeckas Moaesb
HenpepbIBHOO
n3obpaxxeHus.

3 MaTeMaTnyeckoe onucaHune
cmcTem npeobpaszoBaHus
HemnpepbIBHbIX
n3obpaxeHnn.

4 Mopenu 3puTensHON
CUCTEMbI YeN0BEKaA.

5 OCHOBbI KONOPUMETPUN.

CopepxxaHue pasgena
OUCUNMANHBI

Mopxonbl K Knaccugukaumm
MeTO[0B, aArOPUTMOB U CUCTEM
uncgposon 0bpaboTkun
n3obpaxeHnin. Itansl 06paboTku
n306pa>xeHnin cucTemoi
TEXHUYECKOro 3peHUs: BBOA,
nHpopMauun, NpeaBapuTeNbHas
obpaboTka, cermeHTauus,
onncaHue, pacrno3HaBaHue.

MaTemaTnyeckuin annapaT a4
OMMCaHNSA HerpepbIBHbIX
n3obpaxeHnn.
MpoCTpPaHCTBEHHbIE YaCTOThI.
[BymepHoe npeobpa3oBaHue
®ypbe. [IBymMepHas PyHKLMA
[dunpaka un ee
onddepeHupoBaHue.

MaTeMaTn4yeckoe onucaHune
cucTem ons npeobpasoBaHus
HenpepbIBHbIX N306paXxeHnn.
JInHenHble n NPOCTPaHCTBEHHO-
MHBapWaHTHbIE CUCTEMBI.
FroMoMopHbIe PUNBLTPBI.

CybbeKTMBHbIE XapaKTEePUCTUKM
oLLyLLIeHNs cBeTa,
MOAeNMpyemble 0CO6EHHOCTK
3pUTENBHON CUCTEMBI (BMAbI
peLenTopoB 1 UX
4yBCTBUTENBHOCTb, OMTMKA
rnasa, MexaHu3Mm naTepanbHoro
TOPMOXXEHWS, BpeMeHHas
peakums). JlorapupmMmyeckas un
paclwupeHHas mogenu
0AHOLBETHOr0 3peHuns. Mogenm
LBETOBOI0 3peHus.

AKCMOMbI YpaBHUBaHNSA LBETOB,
LBETOBOE MPOCTPaAHCTBO,
KOOpPAMHaThI LBeTa W LIBETHOCTH,
TpeyronbHuK Makceesnna,
npeobpaszoBaHna KOOpAUHAT
useTa. CTaHfapTU3aLms CUCTEM
KOOpPAMHAT LBeTa: MoCTpoeHune
KOJIOPUMETPUYECKOWN CUCTEMBI.
OnarpamMMa LUBETHOCTY W NOKYC.
Bbl6Op OCHOBHbIX LIBETOB
KOJIOPUMETPUYECKON CUCTEMbI U
B KOHCTPYKLUY
LLBETOBOCMPON3BOAALLErO
yCTPOWCTBA.

Peanunsaunsa pasgena gucLnninHbl C

NMOMOLLbIO OHJIaNH-Kypca, DYMK

OMCTaHLUNOHHOE YTeHne Nekuun,
KOHCMeKTanemeT "KHura"

https://edu.vsu.ru/course/view.php?id=3993

OUCTaHLUNOHHOE YTeHne NekLuun,
KOHCMeKTanemeT "KHura"

https://edu.vsu.ru/course/view.php?id=3993

OVNCTAHLMOHHOE YTeHne NeKkLuun,
KOHCMeKTanemeT "KHura"

https://edu.vsu.ru/course/view.php?id=3993

OVUCTAHLMOHHOE YTeHMe NeKLun,
KOHCrMeKTanemeT "KHura"

https://edu.vsu.ru/course/view.php?id=3993

OVNCTAHLWOHHOE YTeHMe NeKLun,
KOHCMeKTanemeT "KHura"

https://edu.vsu.ru/course/view.php?id=3993



n/m  HavmeHoBaHWe pa3aena
OUCLMUMINHBI

6 OdunckpeTunsaymsa un
BOCCTAHOBJIEHME
n3o0bpaxeHnn.

7 KBaHTOBaHMe n306pa>keHni.

8 JInHenHas yugpposas
obpaboTka nsobpaxxeHui.

9 PekypcusHas duibTpauns.

CopepxxaHue pasgena
OUCUNMANHBI

MaTemaTnyeckoe onvucaHue
naeanbHOW OUCKPETM3aLmMmM 1
BOCCTaHOBNEeHWA 6e3 noTepb,
MaTeMaTunyeckme Mmogenm
peanbHbIX CUCTEMbI
ONCcKpeTm3auum (MogenmpoBaHmne
NCKaXKEHWNIN N3-3a KOHEYHbIX
pa3MepoB AUCKPETU3MPYIOLLEN
peLleTKu, n3-3a KOHEYHON
LUMPUHBI ONCKPETU3MPYIOLLErO
nMNynbca, U3-3a HeL0CTaTOYHOW
4acToThbl AUCKpEeTU3aLMK).

ioeanbHbIN 1 paBHOMEPHbIA
KBaHTOBaTesb, KBAHTOBATENb CO
COKaTneM, KBaHTOBaHME LBETHbIX
n306pakeHnin, pekoMeHaaumMm no
undgposoi obpaboTke
KBaHTOBaHHbIX N306pa>keHni.

0O6006LLEHHbIN NNHENHBIN
onepaTop, pa3aennMocTb
npeobpasoBaHusa. OnepaTtop
cynepno3uuun. OnepaTtop
CBEPTKW. YHUTapHblE
npeobpa3oBaHns: 0606LLEHHbI
onepaTop, pa3aennMMocTb fapa,
INCKpeTHoe npeobpa3oBaHue
®ypbe AN (cBOUCTBA,
YMeHbLUAIOLLNE CI0XKHOCTh
aJiIroOpUTMOB, PacyeT CBEPTKM C
ncrionb3oBaHnem AMo).

MaTemaTnyeckuii annapaT ans
OMNMCaHUs PeKypPCUBHbIX
unbTpoB (z-npeobpasoBaHue n
cMcTeMHas PyHKUUS), yC0Bus
NX OU3MYECKON peasin3yemMocTu n
YCTONYMBOCTU, MOCTAHOBKA
3a4a4m cmHTe3a. CpaBHeHue
aJIrOPUTMOB MO C/IOXKHOCTU C
paHee pacCMOTPEHHbLIMU.
OcobeHHOCTM peanusauuu
PEKYPCUBHBLIX (OUJIbTPOB 414
06paboTkun n306parKeHnii:
unbTp 1-ro poga, MetToabl
CMMMeTpU3aLnm yHKLNN
paccesHns TOYKN.

Peann3auva pasgena AUCUUNINHLI C
NMOMOLLbIO OHJIaNH-Kypca, DYMK

IUCTaHLUNOHHOE YTEHNE NeKLNN,
KOHCMeKTaNnemeT "KHura"
https://edu.vsu.ru/course/view.php?id=3993

OUCTAaHLWNOHHOE YTEHUE NeKLNi,
KOHCrMeKTanemeT "KHura"
https://edu.vsu.ru/course/view.php?id=3993

ONCTaHUMNOHHOE YTEHNE NeKLNNA,
KOHCNeKTaieMeT "KHura", KOHTPoJb -
3/ieMeHT "3ajaHune"
https://edu.vsu.ru/course/view.php?id=3993

IUCTaHLUWNOHHOE YTEHNE NeKLNNA,
KOHCNeKTaieMeT "KHuUra", KOHTPoJIb -
3/ieMeHT "3ajaHune"
https://edu.vsu.ru/course/view.php?id=3993



n/n

10

11

12

HavmeHoBaHue pa3aena
OUCLMUMINHBI

MeToLbl CHUXXEHNS YPOBHS
LUIYMOB 1 MOMEX Ha
n3obpaxxeHmu.

Yny4ylieHune KayecTBa
n306pa>xeHnn.

PecTaBpaums n3obpa>keHuii.

CopepxxaHue pasgena
OUCUNMANHBI

0630p METOA0B CHUXEHUNS
YPOBHS LUYMOB M NMOMEX Ha
n306paxeHnn: HU3KOYaCcToTHas
JIMHelHas dunbTpaums,
HeNMHenHoe nofasfieHne
MUMMYbCHBLIX NMOMeX (B
YaCTHOCTU, MeAnaHHas
unbTpaums), anropuTMbl
yCTpaHeHns noMex Ha 2-
rpagaunoHHbIX N306parkeHnsX,
nofassieHne
MYAbTUNANKATUBHBIX MOMEX,
BMHepOBCKas huabTpauma
LLYMOB C 3aflaHHbIMU
cneKTpajbHbIMU
XapaKTepucTukamu,

0630p METOA0B YJyyLLEHNSA
(cybbeKTMBHOr0) KayecTBa
n306paxeHnin: n3MeHeHne
KOHTpacTa, Nnof4yepKnBaHue
rpaHuL, npeobpasoBaHue
CMeKTpa, BblpaBHUBaHMeE
rMCTOrpaMMm (aHaMTUYecKoe
npubanxeHne n LNpPoBbLIe
MeTOo[bl, N0KabHOE
rMCTOrpaMMHOE BblpaBHUBAHME).

[ocTaHoOBKa 3afa4qn
pecTaBpaLun n30bpaxkeHnii:
MOLENNPOBAHNE NCKAXKEHWN
(Mopenn n3obpaxkatLwmnx cucTemM,
umncpoBbIx NpeobpasoBaTenen n
LUYMOB Ha M306parkeHunn) n
crnocobbl obpaleHmns
NCKaXkatoLLmx npeobpasoBaHuii.
MeTo[Z BMHEPOBCKOro
OLLeHUBAHUS B MPUMEHEHUN K
pecTaBpauun n30bpaxkeHni.

Peann3auva pasgena AUCUUNINHLI C
NMOMOLLbIO OHJIaNH-Kypca, DYMK

ABTOMaTUYecKas obyvatoLlas cucTema

ABTOMaTM4eckas obyyatoLlas cucTema



n/n

13

14

15

16

HavmeHoBaHue pa3aena
OUCLMUMINHBI

KOHTYpHbIA aHanms.

Moporosas cermeHTauus.

061aCTHO-OpMEHTUPOBAHHASA
cerMeHTauus.

MapannenbHO-peKYPCUBHbIE
MeToAbl 06paboTKM
n306pa>keHnn.

CopepxxaHue pasgena
OUCUNMANHBI

Tanbl KOHTYPHOro aHasin3a B
3aflaye CermeHTauum
n3obpaxeHnin: 0630p MeToa0B
KOHTPaCTMPOBaHWA nepenaaos
(anddepeHumnposaHmne
n306paxkeHns n ap.), METOAbI
MOCTPOEHUS KOHTYpa
(coepmHeHne ToYek nepenaga,
aNropuTMbl NMPOCAEXMNBAHNA
KOHTYPOB, rnobanbHbIi aHa M3
mMeToLaMu Teopuin rpados,
MeTOoZbl anfnpoKcuMaLmm

KOHTYPHbIX KPUBbIX, B 4aCTHOCTH,

npeobpa3zoBaHune Xoyra (Xada)).

0630p MeTOA0B MOPOrOBON
cermeHTauunm nsobpakeHun:
onpegnesneHne nopora no
rncTorpamme, anropuTMbl C
BbIGOPOM AMHAMUYECKOro
nopora, Bbibop nopora MeToaoM
Teopun NPUHATUSA peLleHnn,
cermeHTauuma ¢
onddepeHupoBaHmnem,
MHOrOMepHas Moporosas
cerMeHTauus.

0630p MeToa0B 061aCTHO-

OpPWEHTUPOBAHHON CerMeHTaLuu:

aNropuUTMbl pacLIMpeHns
obnacTu, anroputmel pasbreHns
n obvennHeHns obnacren.

MpUHLMMBI NOCTPOEHMNS
napannenbHO-peKypPCUBHbIX
PMALTPOB C KOHEYHOW
NMMYIbCHON XapaKTepuCcTUKONA.
0630p 3afay 13 obnacTm
NPYMEHeHNs napasiensbHo-
PEKYPCUBHbLIX METOLOB.

13.2. Tembl (pa3pensl) AUCLUNINMHBI U BUObI 3aHATUHA

Ne
n/n

HanmeHoBaHWe TeMbl
(pa3pena)

Knaccnpukauma meToLos,
aNroOpUTMOB 1 CUCTEM
06paboTKM n306parkeHni.

MaTemaTunyeckast Moaesb
HernpepbIBHOMO
n3obpaxeHus.

JlekumoHHble  [pakTuyeckue
3aHATUA 3aHATUA

2

Peanusauma pasgena AUCLUMINHBI C
NMOMOLLbIO OHJIaNH-Kypca, DYMK

ABTOMaTUYecKas obyvatoLlas cucTema

IUCTaHLUWNOHHOE YTEHNE NeKLNNA,
KOHCNeKTaieMeT "KHuUra", KOHTPoJIb -
3/ieMeHT "3ajaHune"
https://edu.vsu.ru/course/view.php?id=3993

JlabopaTopHble = CamocTosTesnbHas  Bcero

3aHATUSA paboTa
3 5
3 5



Ne HanmeHoBaHWe TeMbI JlekumnoHHble  TpakTunyeckme JlabopaTopHble CamocTosfATenbHas Bcero
n/n (paspena) 3aHATMA 3aHATMA 3aHATUSA paboTa

3 MaTeMaTn4yeckoe onmcaHne 2 3 5
cucTeM npeobpasoBaHus
HemnpepbIBHbIX
n306pa>keHunn.

4 Monenu 3puTensHON 2 3 5
CUCTEMbI YeSIOBEKA.

5 OCHoOBbI KOJIOpUMETPUN. 2 3 5
6 AnckpeTusauns un 2 3 5
BOCCTaHOBNEHME
n306pakeHuni.
7 KBaHTOBaHue nsobpaxeHnn. 2 2 2 2 8
8 JInHenHas undgposas 2 2 2 2 8

0bpaboTka n3obparkeHui.

9 PekypcuHas puabTpaLns. 2 2 2 2 8
10 MeToabl CHUXEHUS YPOBHS 2 2 2 3 9
LLIYMOB 1 MOMeX Ha
n3o06pakeHnu.
11  YnydweHwne KayecTBa 2 2 2 3 9
n306pakeHuni.
12 PecTaBpauus nsobpaxxeHuin. 2 2 2 3 9
13 KOHTYpHbI/ aHanus. 2 3 3 2 10
14  TloporoBas cerMmeHTaums. 2 1 1 3 7
15  O6nacTHO-OpUeHTUpOBaHHasA 2 3 5
cerMeHTauums.
16  [MapannenbHo-pekypcuBHble 2 3 5
MeToAbl 06paboTKK
n306pa>keHnn.
32 16 16 44 108

14. MeToaunyeckue yKasaHusa onsa oby4aloLwmxcs no 0CBOEHMIO OUCLUNJINHbI

Mpu NCcnosib30BaHUU AUCTAHLUOHHbIX 06pa303aTeanblx TEXHOJIOTUK 1 3JIEKTPOHHOI o o6yqu|/m
BbIMOJIHATL BCE YKa3aHWNA npenonaBaTeneﬁ, BOBpeMA NOoAKAKYaTbCA K online 3aHATMAM, OTBETCTBEHHO
noaxo4mnTb K 3af@aHNsaM 015 CaMOCTOATENbHOM pa6OTbI.

BHeayauTOpHas caMmocTodTesibHaA paboTa cTyAeHTOB BKJIOYAET NpopaboTKy MaTepuanos NeKLuii,
N3y4YeHne PEKOMEH0BAHHOW NNTEPaATYpbl, MOAFOTOBKY K KOHTPOJIbHbIM paboTaM, MoAroToBKy K
nabopaTopHbIM paboTam 1 KX 3aLLMTaM, NOArOTOBKY K YCTHOMY OMpPOCY 1 3a4eTy.

CaMocTosiTesNibHasA paboTa B ayaUTOPUM BLINOJHAETCS NMOJ HEMOCPEACTBEHHLIM PYKOBOACTBOM
npenofasaTtens. [as noBblleHNs 3PHeKTUBHOCTU PYKOBOACTBA Npu NpoBeLeH NabopaTopHbIX



3aHATUNA, NpM3BaHHbIX 0becneynTb BbIBOPOYHOE NCNONb30BaHME IEKLMOHHOMO MaTepuana ans bonee
ryboKOro nsy4yeHus oTAeNbHbIX MeT0A0B 06paboTKM M306parkeHnn Npu peLeHnmn CoOOTBETCTBYOLLNX
NPaKTUYeCcKnx 3adad, HeobxoAMMO CChIaTbCA Ha MaTepuanbl NEKUMUIA, MOKa3biBas MECTO peLLlaeMbIX
3afay B obLLeM nnaHe n3noxxeHus. NMpuMepHbIN NepeyveHb 3aay C peKoOMeH4aunsaMmn OTHOCUTENbHO
coaep>xaHus nabopaToOPHOro 3aHATUA NPUBOANTCS HUXKE.

e Bbibop MHCTPYMeHTapus 4S8 NpakTUYeCKor peannsaumm pacCMaTpuBaeMblx gajiee MeToA0B
ungpposon 06paboTku nsobpakeHnin. NMPUMEHNTL B peann3auumn NpUIoXKEHNN PEKOMEHAALNN MO
umnpoBo 06paboTke KBaHTOBaHHLIX N306parkeHni. N3y4nTb 0COBEHHOCTN BHYTPEHHEN O
nNpeacTaB/eHNs N306pa)keHnn NCNob3yeMblM Aasiee NHCTPYMeHTapueM. Peann3auns mogenen
afAUTUBHOMO rayCCOBCKOrO LWyMa U MMMYJIbCHOM MOMEXMN.

e 3anmaya Ne 1. PazpaboTka NpuIoXKeHUs, peannsyoLlero MeTo AMHENHON HU3KOYaCTOTHON
bunbTpauny aganTUBHOIO WYyMa Ha n3obparkeHun. 3y4nTb LdpoBor onepaTop CBEPTKU U
MCNONb30BaTh €ro B Ka4yecTse Moaenu punbTpa. BoipaboTaTb pekomeHaaumm no Beibopy Noaocsl
NponycKaHusa punbTpa B 3aBUCUMOCTM OT UHTEHCMBHOCTY LWyMa U NPOLEMOHCTPUPOBATb UX
CNpaBeannBOCTb.

e 3apaya Ne 2. Peanunsaumsa MeTona peKypCMBHON HU3KOYACTOTHON huibTpauny nsobpaxeHums ¢
LieSIbl0 CHUXKEHNS YPOBHSA afANTUBHOIO WwyMa. N3y4nTb ocobeHHOCTM hnnbTpa 1-ro poga u
MCNONb30BaTh €ro B peannsaumm metona. BoibpaTb KONMYECTBEHHbIA KPUTEPUIA OLLEHKN KaYeCTBa
0bpaboTky (Hanpumep, MaKCUManbHOE NN CpefHEKBaAPaTNYECKOE OTK/IOHEHNE 3N1EMEHTOB
obpaboTaHHOro n3obpakeHns oT NCXOLHOr0, CBOBOAHOMO OT WyMa) 1 N0 pe3ynbTaTaM
3KCnepuMeHTa BbipaboTaTb pekoMeHAaumnm no BoIbopy Mexay peKypCuUBHbIM N HEPEKYPCUBHbLIM
(bunbTpaMm B 3aBUCUMOCTY OT XapakKTepPUCTUK LLUyMa 1 n30bpaxkeHns.

e 3agada Ne 3. Peann3oBaTb MOAE/b MeANAHHOIO (hbTpa N30bparkeHns ANna ycTpaHeHus
MMMYJbCHBIX NOMeX. [PUMEeHNTb B peann3aumnm aaroputm Xoopa novmcka MmeaunaHsl.
MpoAEeMOHCTPMPOBaTbL BO3MOXHOCTU METOAa NpY pa3finyHbIX hopMax anepTypbl uabTpa u
WHTEHCMBHOCTW MOMEX.

e 3agada Ne 4. [leMOHCTpaumsa MeToAa yay4lleHnsa KavecTBa n3obpaxxeHna nogyepKnBaHnem
rpanHuu. icnonb3oBaTbh MOLENb HEPEKYPCUBHOIO JIMHENHOIO (PUAbTPa BEPXHUX YaCcToT.
Peann3oBaTb BO3MOXHOCTb Bbibopa 13 Habopa hmnbTPOB C pasnnyaloWwMMnCcs 4YactoTamm cpesa.

e 3apaya Ne 5. PeanunsoBaTb Mogenu AngdepeHuaTopos n300bparkeHns ¢ Lesbio KOHTPacTMpoBaHMA
nepenagoB 1 NOAFOTOBKM KOHTYPHOro npenapaTa. 14 pacyeTa nons MoAyNa rpagueHTa
ncnonb3osaTtb onepatopbl Cobens. B peanusaunm onepatopa Jlannaca ncnonb3oBaTb
pa3paboTaHHy0 MOLesNb IMHENHOrO (hUabTpa.

e 3apada Ne 6. PeannsoBaTb NpuaoXxeHue ana pacyeta npeobpasosaHus Xoyra nobpaxeHusa (Metos
"cTarmBaHma NpsambIxX B ToYKK"). MocTponTb n306parkeHne naoCKoCT NapaMeTpPoB U
NPOAEMOHCTPMPOBaTbL OOHapYyXXeHMe NPAMbIX YH4aCTKOB KOHTYpa Ha MCXOLHOM 130bpakeHuu.

e 3apada Ne 7. PazpaboTka npunoxeHna ans rnobanbHOro KOHTYPHOro aHanm3a nsobpaxeHums
MeTofamMu Teopun rpados. V3y4ynTb NpaBmaa NOCTPOEHUS NCXOLHOM0 rpada no aHaansnpyemomy
n306paKeHnto: COOTBETCTBME BEPLUMNH 3/IEMEHTAM KOHTYpa, MOCTPOEHME AYyr U UX CTOMMOCTb. [na
pelleHns popMasn30BaHHON 3ala4yy NOUCKa NyTWU HaVMeHbLUen CTOMMOCTM UCMNOJIb30BaTb
anroputm A*. MpoaemMoHCTpmpoBaTh paboTy anropMTMa Npu UCMNoJb30BaHNUMN Pas3NyHbIX 3BPUCTUK
C Lesblo cokpalleHns obbeMa noucka, a Takxxe B pas/inyHbIX YCJI0BMAX (0COBEHHOCTM
n306pakeHns, MHTEHCMBHOCTb aAAUTUBHOMO LWYMa U UMMYJIbCHLIX MOMEX).

15. MepeyeHb OCHOBHOM U A,0NOJIHUTEJILHON NUTEpaTypbl, PECYypPCOB MHTEPHET, HeobXoAUMbIX
011 OCBOEHUSA AUCLUMJINHDI



Ne
n/n

NCTOYHUK

baTypa, B.A. O6paboTka n3obpaxkeHunin B cucteme MATLAB: nabopaTopHble paboThbl : [16+] / B.A.
baTtypa, A.10. TponyeHko, A.A. Tpon4yeHko ; YHueepcuteT UTMO. - CaHkT-MeTepbypr :
YHusepcuteT UTMO, 2019. - 41 ¢. : ua., Tabn., cxeMm. - Pexxum gocTtyna: no noanucke. - URL:
https://biblioclub.ru/index.php?page=book&id=563997

Mamues, I'.B. LluchpoBoe TenesneHne: TeopeTnieckmne 0OCHOBbI 1 NMPAKTUYECKOE NPUMEHEHNeE :
[16+]/'.B. MamyeB, C.B. TbIpblkuH ; HOBOCMOMPCKWI rOCy AapCTBEHHbIN TEXHUYECKUI
yHuBepcuTeT. - HoBocnbupck : HoBoCMBMPCKNIA roCy AapCTBEHHbIA TEXHUYECKUA YHUBEPCUTET,
2019. - 564 c. : un., Tabn. - (Y4ebHukun HI'TY). - Pexxum gocTyna: no nognucke. - URL:
https://biblioclub.ru/index.php?page=book&id=574851

6) nononHWTENbLHas NUTepaTypa:

No
n/n

NCcTOYHUK

ObpaboTka nsobpaxkeHnin ¢ nomollbto OpenCV / b. I'. Tnopus, [. C. Ockap, J1. 3. Xoce, C. T.
Ncmasnb. — Mocksa : OMK lMpecc, 2016. — 210 ¢. — ISBN 978-5-97060-387-1. — TeKkcT :
3JIEKTPOHHbIN // JlaHb : 9NeKTPOHHO-6MbAnoTevHas cnctema. — URL:
https://e.lanbook.com/book/90116

B) MH(OPMALIMOHHbIE 3/1EKTPOHHO-06pa30BaTe/IbHbIE PECYPChI:

Ne n/n

1

2

3

NCTOYHUK
http://www.lib.vsu.ru 3Hb BI'Y
https://edu.vsu.ru Obpa3oBaTenbHbIN MOPTan "INEKTPOHHLIN YHUBEpCUTET BIY"

https://biblioclub.ru 9b6C «YHunBepcuteTckasa 6ubnunorteka online»

16. NepeuyeHb yuebHO-MeTOAUYECKOrO 0becneyeHns Ans CaMOCTOATeNIbHOK paboTbl

Ne n/n

NCTOYHMK

PekomeHL0BaHHaa nporpaMmmon nutepaTypa.

KOHCNeKTbl NeKUMA.

DNeKTPOHHOe MeToAnYecKkoe nocobue (B hopMe aBTOMATU3NPOBAHHON 0by4aloLLen CUCTEMBI).

OdmumanbHbIn canT BubnnoTekn KoMnblOTEPHOro 3peHuns OpenCV: http://opencv.org/

17. ObpasoBaTenbHble TEXHONOIMU, UCNOJIb3yeMble NPU peannsauumn y4eOHON AUCLUNINHDI,
BKJIlOYasA OUCTAHUMOHHbIe oOpa3oBaTenbHble TexHonoruun (AOT), anekTpoHHoe oby4yeHue (30),



CMellaHHoe obyyeHue):

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

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

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

18. MaTepuaano-TexuuquKoe obecneyeHue OAUCLMUNIIUHBI:

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

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

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

Ne Pazoenbl ANCUNMANHBI (MOaYIN) Kon Kon OLEeHOYHbIE
n/n KOMMeTeHUMM  MHOMKaTopa  CpencTsBa Af1s
TeKyLLen
aTTectauum
1 Paspensl 1-3, 5 Knaccuurkauma meToLos, MK-3 MK-3.3 KoMnnekT 3agay
aJropuTMOB 1 CUCTEM 06paboTKu Nel

n3obpaxxeHui. MaTemaTmyeckas Moaesb
HenpepbIBHOrO U306paXxxeHus.
MaTemaTnyeckoe onncaHne CUCTEM
npeobpa3oBaHnsa HENPEPbIBHbIX
n3o06paxkeHnin. OCHOBbI KOJIOPUMETPUN.

2 Pa3zpensl 8, 9 JInHenHasa umndposas KoMnnekT 3agay
obpaboTka M306parkeHnn. PekypcmBHas Ne2
punbTpaums.

3 Pasnensl 4, 6, 7 MeTobl CHUXEHUS YPOBHSA KomnnekT 3aga4
LUYMOB 1 MOMeX Ha n3obpakeHuu. Ne3,4

YnydweHmne Ka4yecTBa n3obpakeHui.
Mogenu 3puTenbHOM CUCTEMbI Yel0BEKa.



Ne Pazgensl ANCUUNAUHLI (MOLYIN) Kopg Kopg OueHoYHble

n/n KOMMeTeHUMN  WUHAWKaATopa  CpeacTsa ans
TekyLen
aTTecTauumn

4 Pasgenbl 10, 11 uckpeTnsaums u KoHTpoibHas

BOCCTaHOBJIEHNE N3006parKeHNI. paboTa Nel

KBaHTOBaHMe 1306parkeHni.

5 Paspensl 12-15 PecTaBpauuns KomnnekT 3aga4
n306paxxeHnin. KOHTYpHbIA aHamn3. No5,6
Moporosas cermeHTauns. ObnacTHo-

OpPUEHTUPOBAHHaA cerMeHTaLuus.

6 Pa3nen 16 lNapannesbHO-peKypCuBHLIE KomniekT 3agad
MeTonbl 06paboTkn n306parkeHui. Ne7

MpomexyToyHasa aTTecTaums

dopMa KOHTPOSIA - 3a4€T C OLEHKOM

OueHOoYHble CpeacTBa A1 MPOMEXYTOYHON aTTecTaunm
KoHTponbHas paboTa Ne2

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

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

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

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

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

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

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



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

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

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

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

20.1.2. MepevyeHb 3apaHUi ONA KOHTPOAbHBIX paboTt

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

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

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

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

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

Mogoenn 3peHns



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

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

KonopumeTpus

* rpaduyeckoe NocTPoeHe JoKyca.

OnckpeTunsaunsa n KBaHToBaHue |/|306pa>Kean7|

® POJib MEXaHU3Ma NlaTepPasbHOr0 TOPMOXKEHMNS B IaHHOM KOHTEKCTE;

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

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

0606LLEeHHbIN LMDPOBON NHENHBIN OrnepaTop

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

JVCKpeTHbIe onepaTopbl Cyneprno3nuunn, CBEPTKU 1 yHUTapHble npeobpa3oBaHus, npeobpasosaHue
dypbe

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

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

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

PekypcuBHasa puibTpauns

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

MeToAabl NpeaBapuTebHON 06paboTKn n3obparkeHns

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

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

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

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

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

PecTaBpaumnsa nsobpaxeHui



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

CermeHTauma nsobpaxeHuin

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

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

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

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

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

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

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

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

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

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

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

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

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

1) TecToBble 3apaHusa - 1 6ann

1. CnekTp cBepTKU n3obpaxxeHnin

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

2. CnekTp aBTOKOPPENSAUNOHHON DYyHKLMK n30bparkeHuns (2 BapmaHTa)

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

3. CBepTKa UCnosb3yeTcs anasa peasnsauum...



cnekTpasibHon 06paboTKM n30bparkeHui.

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

JINHENHOW hnAbTpaumm n3obpakeHunn.

e n oo

4. CxaTue n3obparkeHns npu maclwtabuposaHuu...

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

NpuBOAMNT K Habery asbl YaCTOTHbIX COCTABASIOWNX CNEKTPA.

e n oo

5. MNpeobpa3zoBaHue casura n3obpaxxeHusl...

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

NPUBOAMUT K PACLUMPEHNIO CMEKTPA MPOCTPAHCTBEHHbIX YacTOT.

NpUBOAUT K Habery a3bl COCTaBAAOLLMNX CNEKTPa, MPOMNOPLUOHAIbHOMY YacToTe.

e n oo

OTBeTbl Ha BONPOChHI

Homep Bonpoca OTBeT (bykBa)
1. b

2 a,c

3 b

4. C

5 d

2) 3apaHusA C KOPOTKUM OTBETOM - 2 Banna

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

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

OTBeTbl Ha BOMPOChHI

Homep Bonpoca OTBeT (bykBa)

6. 256




3) 3apaHuA C pa3BepHyTbiM OTBETOM - 3 banna

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

OTBETbl Ha BONPOCHI

Homep Bonpoca OTBeT (bykBa)

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

Kputepun oLleHnBaHUA LLIkana oueHoK

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

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

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

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

20.2 MpomMeXxyTouyHasa aTrecraums

MpoMeXxyTo4YHas aTTecTauuns no AUCLUMINHE OCYLLECTBAETCS C MOMOLLbIO CIeAYIOLLIMX OLLEeHOYHbIX
cpencTs

20.2.1. NMepeyeHb 3aAaHUA ANA KOHTPOJIbHBLIX paboT

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




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

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

X\ ————5 [ g2 B
o 2c¢

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

§230)) )210))

0 | 2 3

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

Mprmep 0hopMNEHUS KOHTPOJIbHO-U3MEPUTENBHOIO MaTepuana:
YTBEP)XJAIO
3aBeayowmin Kagenpon

MHOPMALIMOHHBIX CUCTEM

[.H. Bopucos
noAnucb, paclungpoBKa rnoannucu
14.10.2025
HanpassieHne noarotoBky __ NHPOPMaLMOHHbIE CUCTEMbl U TEXHOJIOTUN
ducumnnnnHa OCHOBbI KOMMbTEPHOrO 3peHuns
Kypc 3
®opma 0byveHuna 04Has
Buo atTecTaumm npomMexyTo4Has
Bna KoHTpoAs InddepeHLMPOoBaHHbIN 3a4eT

KOHTpOJSIbHO-U3MepuUTeNnbHbIK MaTepuan Ne 1

1. 3anuwunTe nNepesaTovHyo (yHKLMIO 3aaHHOr0 MacKol (pUbTpa BEPXHMNX YAaCTOT B aHA/IUMTUYECKOM
BUAE W MOKaXXnTe rpadryecky, B KaKOM iMana3oHe YacToT OH paboTaeT (kak puabTp BEPXHUX 4aCTOT).

2. 3anuwnTe 6n04Hyto MaTpuuy T ana npeobpasoBaHns M306pa)KeHUs B BEKTOPHOM MpeacTaBeHunH,
COOTBETCTBYIOLLYIO AMCKPETHOMY onepaTopy Jlannaca.

Pasmep n3obpaxenus: 11 ctpok x 15 ctonbuos.

MpenopasaTens __B.B. ®epTukoB _

20.2.2. OnucaHue TexXHOJIOrMu npoBeneHus



MpoMeXxyTo4YHas aTTecTauus NpoBOAUTCS B COOTBETCTBUM C M0I0XKEHNEM O MPOMEXYTOYHON aTTECTaLUN
obyyvatoLwmnxcsi No NporpamMmmam Boicllero obpa3oBaHus. MpoMexxyToyHas aTTecTaumns o NToraMm 0CBOEHUS
ANCLMNAVHBI NPOBOAUTCSA B (hopMe 3a4eTa C OLEHKON. YCNOBMAMU AN NMONOXKUTENBHON NTOrOBOMN OLIEHKM
SIBNIAOTCS: BbIMOJIHEHNE BCEX TAabopaTOpHbIX PaboT, NepeyncneHHbIX B MPUIOXXEHUN NOA HAUMEHOBAHUEM
«KOMMNEKT 3a[lay», @ TakXXe yCreLlHoe BbiNoHeHre 06enx KOHTPOJIbHbIX paborT.

[na oueHnBaHNA pe3ynbTaToB 06y‘-IeHI/IFI Ha 3a4eTe C OLEeHKOM NCNOJIb3YOTCA Cnefyrowne rnokasaTenn:

1. 3HaHMe OCHOBHbIX MeTOA0B LngpoBon 0bpaboTKm n3obparkeHnin 1 MaTeMaTUYECKOro annapaTa
ANa onucaHna n3obpaxeHni n npeobpasyowmx CUCTeMm;

2. yMeHue NpUMeHATb NepeynciaeHHble CBeaeHns npu Beibope MeToda pelleHns 3aaad obpaboTku
n3o0bpaxkeHni, aHanumsa u cuHTesa npeobpasyowmnx CUCTem;

3. BNlageHne MeTOAMKON NCMOb30BaHMSA N3Y4YEHHOr0 MaTeEMaTUYECKOro annapaTa AN peleHuns
3a/lay aHasmM3a n cruHTesa cuctem 06paboTkm nsobparkeHui;

4. 3HaHuWe cnocoboB peanm3aunm anropuTMoB 06paboTKu N306pa)keHnin B BUOE KOMMbIOTEPHbIX
Nporpamm C y4eToMm cneumdukn npeaMeTHon 061acT, METOANKN aHaNN3a BbIYUCAUTENLHON
CNOXHOCTY peann3yembiX anropuTMoB;

5. yMeHVe NpUMeHNATb NepeyvncieHHble CBeAeHNs npu Beibope KOHKPEeTHOro crnocoba
anropuTMMYEeCKon peanmsauumn cneymnduyeckon 06paboTkn n3obpakeHnin C y4eToM pesysibTaToB
aHanM3a anropuTMOB MO BbIYUCINTENLHOWN CNOXHOCTH;

6. BnafeHve HaBbikaMy paboThbl C HECKOIbKMMMW AOCTYMHBIMWU UHCTPYMEHTaMU, NpefHa3HavYeHHbIMU
AN19 NPaKTUYeCKoM peannsaumm nlyvyaembix MeTonoB 0bpaboTku n3obpaxxeHun.

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

[pwn oLeHMBaHMN UCMOIb3YeTCA ClieayoLlas WkKasa:

5 6annoB cTaBUTCA, eciv 00yYaLWMNACA OEMOHCTPUPYET MOJIHOE COOTBETCTBME 3HAHUN, YMEHUNA,
HaBbIKOB NPUBEAEHHbLIM B Tabnnuax nokasatensm, ceobogHoO onepupyeT npuobpeTeHHbIMK
3HAHMAMMN, YMEHUAMN, MPUMEHSAET UX MPU PELLEHUN NMPaKTUYECKNX 3aay;

4 6anna CTaBUTCS, €C/ 00yYaloLLMIACA JEMOHCTPUPYET COOTBETCTBUE 3HAHUIA, YMEHWIA, HAaBbIKOB
NpUBEAEHHbIM B TabanLax nokasaTensaM, HO AONyCKaeT He3HAYUTEeNbHbIE OLNOKKU, HETOYHOCTH,
NCMbITbIBAET 3aTPYAHEHUS NMPU PELLEHUN MPAaKTUYECKUX 3aaay;

3 6anna cTaBuTCA, ecnmn obyyaloWwnincs LEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHWI, YMEHWI,
HaBbIKOB NpvBeAeHHbIM B Tabanuax nokasaTensM, LONYCKaeT 3HaYNTeNbHble OLWMOKM npn
peleHnn NpakTMYeCcKux 3agay;

2 6anna cTaBuTCA, €Cim 006yYatoLUACS [EMOHCTPUPYET SBHOE HECOOTBETCTBUE 3HAHWIA, YMEHUN,
HaBbIKOB MpVBeeHHbIM B TabauLax nokasaTensm.

Mpu caaye 3a4eTa C OLLEHKOM
OLIEHKA «OT/INYHO» - 5 6annos
OLleHKa «xopoLo» - 4 6banna
OLIeHKa «Yy[I0BNETBOPUTENBHO» - 3 6anna
OLIeHKa «Hey[10BNeTBOPUTENbHO» - 2 banna.

COOTHOLLEHME MOKa3aTenen, KpUTEPUEB U LKaJbl OLLEHNBAHNS pe3ynbTaToB 0byyeHus.

YpoBeHb chopmMupo-
BaHHOCTMU

. LLikana oueHok
KOMMNeTeHLWN

KpVITepI/II/I OLLEeHMBAHMNSA KOMMETEHLNIA




CopopmupoBaHHbIe 3HaHUs1 06 OCHOBHbLIX METOAax
ungpposort 06paboTKu N306paXKeHN N MaTeEMaTNYeCKOM
annaparte 4J15 ONUCaHUs N306paxkKeHni n
npeobpasyrowmx cnctem. ChopMmnpoBaHHOE yMeEHNE
MPUMEHSATb MNEPEYNCIEHHbIE CBEAEHUS NPy Bbibope
MeToAa pelueHns 3agay obpaboTku n3obpaxeHui,
aHa/n3a v cMHTe3a npeobpasyrLymx CUCTEM.
CcpopmumpoBaHHble HaBbiK1 BAAAEHNS METOANKON
MCroJIb30BaHNS N3YyYE€HHOro MaTeMaTUYeCKOro annaparta
A715 peLleHns 3a4ay aHaamsa u CMHTe3a CUCTEM
0bpaboTkun nzobpaxeHui. ChopMmMpoBaHHbIE 3HaHNS
crocobos peann3alum aaropuTMoB 0bpaboTkm
n3obpaxeHuvi B BUAE KOMMbIOTEPHbIX MPOrpaMm
y4eToM crieyneunkm npeameTHow obaactn, METOANKMN
aHa/in3a BblYNC/INTETIbHOV C/IOXXHOCTY PEasN3yemMblX
anropntmoB. ChopMnpoBaHHOE yMEHNE MPUMEHSATb
rnepevynceHHble CBeAEeHNS rpy BbIBOPE KOHKPETHOMO
criocoba anropuTMNYECKOU peaan3aumny creunpunyeckomn
06paboTKn N306pa)keHnVi C y4eToM pe3y/ibTaToB aHa/in3a
a/sIropUTMOB 10 BbIYNCANTENILHOMN CI0XKHOCTH.
CepopmupoBaHHble HaBbiku paboTbl C HECKOJIbKUMU
AOCTYMHbIMU UHCTPYMEHTAMU, NpeaHa3Ha4YeHHbIMU 415
MPaKTUYeCKOV peanansaumm n3yyaemMmbix MeToL0B
06paboTKn n30bpakeHnn.

[10BbILLEHHBbIV
YPOBEHb

OT/M4HO

CpopmumpoBaHHble, HO coaepxxalumne oTAesbHbIe npobesbi
npeacTaBaeHnsi 06 0OCHOBHbLIX METOAax LiNppPoBO
00paboTkn n30bpakeHui  MaTeMaTU4YeCKoM anrnapare
4715 onucaHns n3obpaxxeHuvi n npeobpasyoLmnx CUCTEM.
YcnewHoe, HO cogepxalyee oTAe/bHbIe npobesibl ymMeHne
MPUMEHATb NEePEeYNCIEHHbIE CBEAEHUNS NPy Bbibope
mMeToAa peleHns 3agayqy 0bpaboTku nsobpaxxeHu,
aHa/m3a n CMHTe3a npeobpasyrLmx CUCTEM.
CpopmumpoBaHHble, HO coaepxxalumne oTAesbHbIe npobesbi
HaBbIKW BJaAEHNS METOANKON NC0/b30BaHMNS
M3yYEeHHOro MaTeMaTU4yeCKOro annaparta A4/18 peLueHns
3afay aHanamsa um CuHTesa cuctem obpaboTku
n3obpakeHnn. ChopMnUpPoBaHHbIE, HO COAEPXKALLME
oTAenbHble npobesbl npeacTaBieHns o crocobax
peanv3aumm aaroputMoB 0bpaboTku n30bpaxxeHni B
BUAE KOMIMbIOTEPHbIX MPOrpaMm C y4eToM CreungpuKkm
npeameTHou 061acTu, 0 METOANKE aHain3a
BbIYNC/INTENIbHOW C/IOXXHOCTY PEAJTN3YEMbIX aJIrOPUTMOB.
YcnewHoe, HO cogepxalyee oTAe/bHbIe npobesibl ymMeHne
MPUMEHATb NEePEeYNCIEHHbIE CBEAEHUNS NPy Bbibope
KOHKPETHOro crocoba aaroputMm4ecKon peaamsaumm
cneunpmnyeckori 06paboTkm n306paxeHuvi ¢ y4eTom
pe3y/bTaToB aHasm3a ajaropuTMOB 0 BbIYNCNTENIbHOM
csioxHocTn. CghopMUpoBaHHbIE, HO coaepKallmne
oTAebHble pobesibl HaBblKu paboTbl C HECKOJIbKUMMU
AOCTYMHbIMU UHCTPYMEHTAMU, NpeaHa3Ha4YeHHbIMU 415
MPaKTUYeCKOV peaan3aumnm n3yyaemMbix MeTo40B
06paboTkn n30bpaxeHnn.

Ba3oBbin
YPOBEHL

XopoLuo




HeronHoe npeactaBiaeHne 06 0CHOBHbIX MeToAaX
ungpposort 06paboTKu N306paXKeHN N MaTeEMaTNYeCKOM
annaparte 4J15 ONUCaHUs N306paxkKeHni n
npeobpa3syroLmx cucTem. YcneLHoe, Ho He CUCTEMHOE
YMEHME NPUMEHATb NepeYncIeHHbIe CBEAEHNS Npu
Bblbope meToaa pelueHus 3aga4 0b6paboTku
n3obpaxeHuvi, aHaan3a n cuHTe3a npeobpasyLmx
cucTem. HenonHoe BiageHne HaBbiKaMy B/1aAeHNS
METOANKON NC0/1b30BaHNS U3YYEHHOIO
MaTeMaTU4ecKoro arnnaparta A/1s peLueHns 3aaay
aHa/n3a v CMHTe3a cucTem 06paboTku M300paxeHun.
HernonHoe npeactasneHne o cnocobax peannzaumm
azropuTMoB 06paboTkM n30b6paxKeHni B BUAE
KOMIMbIOTEPHbIX MPOrpaMm C y4eToM Creunpukm
npeameTHou 061acTu, 0 METOANKE aHain3a
BbIYNC/INTENIbHOW C/IOXXHOCTY PEAJTN3YEMbIX aJIrOPUTMOB.
YcnelHoe, HoO He CUCTEMHOE YMEHUE MPUMEHSTb
rnepey4yncieHHble CBeAeHNS Nnpu BbIbope KOHKPETHOIrO
crocoba anropuTMUYECKON peanmn3aumm crneunpunyeckomn
06paboTKn n30bpaxkeHui ¢ y4eToM pe3ybTaToB aHam3a
aJIropUTMOB 110 BbIYUCNTENIbHOW CJI0XHOCTU. HeroHoe
B/lafieHne HaBblKaMy paboTbl C HECKOJIbKUMU
AOCTYMHbIMU MHCTPYMEHTaMU, npeaHa3Ha4eHHbIMU 415
MpakTU4YeCKou peann3aumnm n3y4aembix METOL0B
06paboTkn n30bpaxeHu.
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®parMeHTapHbIe 3HaHUS UJIN OTCYTCTBUE 3HAHUIA.
®parMeHTapHbIe YMEHUS NN OTCYTCTBUE YMEHWIA.
®parMeHTapHbIe HaBbIKU UM OTCYTCTBUE HABbLIKOB.
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