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3aBenyoLmin Kaghenpon
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PABOYASl NPOFPAMMA YYEBHOW AUCLUMNJINHBI

51.B.03 MaTeMaTU4YE€CKNE N KOMMbIOTEPHbIE MeTo bl 06paboTku n3obpakeHumn

1. Kog  HauMeHOBaHue HanpaBJ/IeHUA NOAroTOBKMU/CNeLuaabHOCTH:
09.04.02 NHopMaLMOHHbIe CUCTEMbI U TEXHONOM U

2. Mpodunb noaroToBKU/cneunanmsaLms:

AHann3 N CMHTE3 NHMOPMALMOHHBLIX CUCTEM

3. Ksanudukauus (cteneHb) BbINyCKHUKA:

MarucTpaTtypa

4. ®opma obyyeHusn:

O4Hasn

5. Kacdepnpa, oTBeualowasn 3a peaamsauunio AUCLUMNIIUHDI:
Kathenpa NHHOOPMALMOHHBLIX CUCTEM

6. CocTaBuTenu nporpamMmmsi:

®epTnkos Bagum Banepuesny, KaHAnZaT ns.-MaT. HayK, OOLEHT

7. PeKkoMeHpOBaHa:

Hay4Ho-meToaun4eckmnm copetoM OKH, npotokon HMC Ne5 o1 10.03.2021
8. YYyeOHbIN ron;:

2021-2022

9.llenu n 3apa4umn y4ebHOU AUCLUNAMNHDI:

hopMupoBaHme NpodeccmoHanbHbIX KOMMNETEHLUUA ByayLMx MarmcTpoB MHMOPMALIMOHHbLIX CUCTEM U
TEXHONIOTUI Yyepe3 M3yYeHue MaTeMaTWYeCcKoro anmnapaTa OMUCaAHWUS HEMpPepbIBHbIX U LUQPOBbLIX
npeobpa3oBaHuin n306pa>KeHUn, BOMNPOCOB UX arOPUTMUYECKON peanusauumn, Haunbonee obLimnx
NPUHLMWNOB MOCTPOEHUS MEeTOAMKMN LudpoBoin 06paboTkmn, a Takxe KnaccuduumpoBaHHoro obsopa
NPaKTUYEeCKUX NPMEMOB: METOZIOB NpeaBapuTenbHon 06paboTKuM, ynydlleHns KayecTBa, pecTaBpauum 1
cermeHTauun n3obpaxkeHuit. JlabopaTopHas YacTb NPeAOCTaBASET BO3MOXHOCTb UCMbITAHUS HECKONBbKIMX
MeTonoB 06paboTky 1 ux 6onee rnybokKoro M3yvyeHUs Npu peLleHnn COOTBETCTBYIOLINX NPaKTUYECKUX
3a4a4y. B npouecce ocBoeHUs y4yebHbIX MaTepnasioB CTYAEHT MOJYYUT 3HAHME OCHOBHbIX METOLO0B
ungpoBon 06paboTKM N30bpakeHnn n MaTeEMaTUYECKOro anmnapaTa A5 onucaHus nsobpaxeHun un
npeobpa3syoLimMx cucTeM, NpeacTaBnaeHne o cnocobax peanmsauny anroputmos 06paboTkm, Nx aHannse
MO CJI0XKHOCTKN, YMEHWNE NPUMEHATbL NEpPeYnC/ieHHbIe CBeAeHNs Npu Bbibope MeTona peLlleHns 3aaadun 1
KOHKPeTHOro cnocoba ero anropuTMUYeckon peannsaunn, a TakKe HaBblKM paboTbl C OAHUM U3
JOCTYMHbIX UHCTPYMEHTAPMEB, NPEeAHA3HAYEHHbIX 15 NPaKTUYECKON peanm3aunn n3yyaemblx METOLOB.



10. MecTo yyebHOM AMcCUMNAMHbI B CTPYKType OOM:

obsA3aTenbHas AUCUMUNANHA BapMaTUBHOM YaCcTn Marnctepckon nporpammsbl (b1.B); BXOAHbIE 3HAHUS B
obbeme 6a30BbIX KypcoB Mo nporpammam obyyeHns cTyneHn bakanaspmaTa B 061aCT MaTeEMaTUYECKOro
aHanm3a, Teopun BEpPOATHOCTEN N MaTEMaTUYECKON CTAaTUCTUKN, MaTEMATUYECKOW NOrUKN 1 Teopun
aJIrOPUTMOB; YMEHMNE MPOrpaMMMpoBaTh Ha A3bIKE BbICOKOrO YPOBHSA, BlafeHNe 0QHOM 13

VHTErpupoBaHHbIX cpea pa3paboTKy MpUI0XKEHUN.

Ne HaumeHoBaHMe AUCLUNANH y4ebHOro nnaHa, ¢ KOTopbIM
n/m  opraHW30BaHa B3aWMOCBA3b ANCLUMIINHBI paboyer

Ne Ne pa3gesioB ANCLUTMIINHDI
paboyen NnporpamMmmsl, CBSA3aHHbIX

nporpamMmmsl C YKa3aHHbIMW ANCUUMNSIMHAMK
1 MaTeMaTn4yeckne MeToAbl B COBPEMEHHbIX 1-3, 6-9

NHPOPMALMOHHBIX TEXHOJIOTNAX
2 CnCTeMHbIN aHanM3 1 MOLENNPOBaHNE COXKHbIX CUCTEM 2-4
3 MynbTuMegnaTexXHON0r N 8,9

11. MnaHupyeMblie pe3ynbTaThl 0Oy4yeHUs No AucCUUNINHE/MOAYNIO (3HAHUA, YMEHUSA, HABbIKK),
COOTHeCeHHble C NJIAaHUPYEeMbIMU pe3ysibTaTaMu 0CBOeHUsl oOpa3oBaTeNIbHON NPOrpamMmMbi
(koMneTeHUMAMMU BbINYCKHUKOB) U UHOUKATOPAMM UX A OCTUXKEHUS:

Kopn » Ha3BaHue
KOMNeTeHLnn

MK-16 CnocobeH
onpenensTb KayecTBo
NPOBOAUMBIX
nccnenoBaHun,
obpabaTbiBaTh,
NHTEPNPEeTUPOBaThL U
0hopMIATL pe3ysbTaThl
NpoBeOeHHbIX
NCCNenoBaHnin 1
npencTaBAaTb pe-3yabTaThl
npogeccnoHasbHOMy
coobuwecTBy

Kopn » Ha3BaHue
nHOMKaTopa
KoMMeTeHL UK

MK-16.1 YmeeT
obpabaTbiBaTb AaHHble
NPOBOAUMBbIX
nccnenoBaHuUnM c
NCrMo/Ib30BaHNEM
COBPEMEHHLIX METO0B
aHanM3a nHhopmaumu n
NH(OPMALMOHHbBIX
TEXHONOr N

3HaHWS, YMEHUS, HaBbIKK

3HaThb: MNPUHLMMNLI MOLENNPOBAHUSA
nNpnbopoB perncTpauunn LndpoBbIx
n306pakeHnin; OCHOBHbLIE METOAbI
umndposon 06paboTkM n30bparKeHnn n
MaTeMaTUYeCKMin annapaT 415 ONMCaHns
n3o6paxeHnn n npeobpasyLmx CUCTEM;
cnocobbl peannsauum anropuTMoB
0bpaboTkn n3obpaxkeHnin B BUAE
KOMMbIOTEPHbIX MPOrpaMMm C y4eTOoM
cneundurkn NnpeamMeTHom obnacTu,
MEeTOAMKY aHann3a BblHUCIUTENLHON
CNOXHOCTW peann3yemMblX aaropuTMOB
yMeTb: MPUMEHATbL MOAENN
npeobpa3oBaHWin AUCKpeTM3aLumuu,
KBaHTOBAHWS, a TakXXe KOJIOPUMETPUn B
cmcTteMax 06paboTku n3obparkeHnii;
NPVMEHSTb NepeyvncieHHble CBeAEeHNS Npwn
BbibOpe MeToaa pelueHuns 3aaay 06paboTku
n306paXKeHnin, aHaaM3a N CMHTEe3a
npeobpasyLumnx CUCTEM;



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

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

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

12. O6beM AUCLUUNJINHBI B 3a4€THbIX eAuHMuLax/yac:
3/108

dopMa NPOMEe)XYTOYHOU aTTecTaLum:

SK3aMeH

13. TpymoeMKOCTb No BUAaM y4ebHon paboThl

Bug y4ebHoin paboTbl CemecTp 1 Bcero
AyOunTOpPHbIE 3aHATMA 60 60
JIeKLVOHHbIe 3aHATUS 20 20
MpakTnyeckune 3aHATMA 0
JNlabopaTopHble 3aHATUSA 40 40
CamocTodATenbHas paboTa 12 12
KypcoBas paboTa 0
MpoMeXxyTo4yHas aTTecTauns 36 36
Yacbl Ha KOHTPOJIb 36 36
Bcero 108 108

13.1. Copep>xaHue AUCLMUNINHbI



n/n HaumeHoBaHWe pasgena CopepxxaHue pa3sgena AMCLMNANHBI Peanusauus
ANCLUMMANHBI pa3fena
ANCLUMNANHBI C
MOMOLLbIO
OHNanH-Kypca,
JYMK
1 Knaccugmkaums MeToLoB, Moaxonbl K KlacCcugmkaunm MeToLoB, -
aNropuTMOB U CUCTEM anropuTMOB M CUCTEM LncpoBoin 06paboTku
06paboTKn n306parkeHni. n3o06pakeHnin. Itanbl 06paboTKm
n306paxKeHnin CMCTEMON TEXHNYECKOro
3peHuns: BBOL UHGopMaumu,
npenBapuTenbHas 0bpaboTka,
CcerMeHTauus, onucaHue, pacrno3HaBaHuMe.
2 MaTemMaTnyeckas Moaenb MaTemMaTnyeckuin annapaT 4S9 OnNucaHus -
HenpepbIBHOro n3o0bpaxkeHnsa.  HenpepbiBHbIX N300paXkeHuiA.
MpoCTpaHCTBEHHbIE YacTOTbl. [lByMepHoe
npeobpa3zoBaHune Oypbe. [1IBymepHas
PyHKUMs [upaka n ee
andepeHumpoBaHue.
3 MaTemaTunyeckoe onncaHue MaTemaTnyeckoe onvcaHne CUCTeM Ans -
cuctem npeobpasoBaHms npeobpa3oBaHns HEMpepbIBHbLIX
HenpepbIBHbLIX N306parkeHuni. n306pakeHnin. JInHenHble 1
NPOCTPaHCTBEHHO-MHBAPUAHTHbIE CUCTEMBI.
floMOMOpMHbIE PUILTPLI.
4 Mopenu 3putencHon cncteMbl  CyObeKTUBHbIE XapaKTEPUCTUKM OLLYLLEHNS -
yesioBeka. CBeTa, Mofennpyemble 0cobeHHoCTH
3pUTENbHON CUCTEMDI (BMAI PELLENTOPOB U
NX YYBCTBUTENIbHOCTb, ONTWKA rnasa,
MeXaHWU3M JlaTepanbHOr0 TOPMOXKEHNS,
BpeMeHHas peakuus). Jlorapudmmudeckasn un
paclumpeHHas Mo4eNnn 04HOLBETHOIO
3peHus. Mogenu UBETOBOr0O 3peHUS.
5 OCHOBbI KONOPUMETPUN. AKCNOMbI YpaBHMBaHMNA LIBETOB, LIBETOBOE -

MPOCTPAHCTBO, KOOPAMHATHI LiBETA W
LIBETHOCTK, TPEYroNibHUK Makceenna,
npeobpa3oBaHUS KOOPAMHAT LIBETA.
CTaHapTM3aLmMs CUCTEM KOOPAMHAT LBeTa:
MOCTPOEHNE KOSIOPUMETPUYECKON CUCTEMBI.
Iunarpamma LBETHOCTM U NOKYC. Bbibop
OCHOBHbIX LIBETOB KOJIOPUMETPUYECKOIA
CUCTEMBI N B KOHCTPYKLUN
LIBETOBOCMPON3BOASALLEr0 YCTPONCTBA.



n/m HauwmeHoBaHVe paspena
ONCUNNNHBI

6 AnckpeTtunsaums n
BOCCTaHOBJIEHNE
N306parkeHni.

7 KBaHTOBaHMe n306pa>keHuni.

8 JInHenHas umdposas
obpaboTka n3obparkeHuin.

9 PekypcuBHasa puibTpauums.

CofepxaHve pasfena AuCUMnanH.I

MaTemMaTnyeckoe onncaHne naeasbHom
ANCKpeTM3aumm 1 BoCCTaHoBeHNs 6e3
noTepb, MaTeMaTMYeCKNe MOLENN
peanbHbIX CUCTEMbI OUCKPETU3aLNN
(MogenupoBaHNe NCKaXKeHNn N3-3a
KOHEYHbIX Pa3MepOoB ANCKPETM3MPYIOLEN
PELLUETKM, N3-3a KOHEYHOW LLUNPUHBI
ANCKPETM3MPYIOLWEro MMnybca, n3-3a
HeQ0CTaTOYHOM YacTOThl ANCKPETM3aLUN).

igeanbHbIN N paBHOMEPHbIA KBaHTOBATE b,
KBaHTOBaTE/lb CO CXKaTMEM, KBaHTOBaHMe
LBETHbIX N300parkeHnin, peKoMeHaaLmm no
LungpoBoit 06paboTke KBAaHTOBAHHbIX
n306pa>keHni.

O606LLEeHHbIN NMHENHBIN ornepaTop,
pa3fennMocTb npeobpasosaHusa. OnepaTop
cynepno3uumm. OnepaTop CBEPTKMN.
YHuTapHble npeobpa3oBaHus: 0606LweHHbI
ornepaTtop, pa3fennmMocTb f4pa,
ANCKpeTHoe npeobpa3zoBaHue dypbe AN
(cBoncTBa, YMEHbLUAKOLWME CIOXKHOCTb
a/IrOPUTMOB, pacyeT CBEPTKU C
ncnonb3oBaHuem OMNP).

MaTemaTnyeckuin annapat oJia onncaHnAa

PEKYPCMBHbIX (nNbTPOB (z-npecbpa3oBaHne

N CUCTEMHas DYHKLNS), YCI0BUA NX
(hunsmnyeckom peannsyemMmocTun un
YyCTOMYMBOCTU, MOCTAHOBKA 3a4a4u
CUHTe3a. CpaBHEHMUE afiropuTMoB No
CNOXXHOCTW C paHee pacCMOTPEHHbLIMU.
OcobeHHOCTY peann3aunm peKypCmMBHbIX
unbTpoB ans 0bpaboTkn n3obpaxxeHun:

GunbTp 1-ro pofa, MeTogbl CMMMeETpPU3aLnn

YHKLMN PacCesHNS TOYKM.

Peanunsauyuns
pasfena
ANCLUMNANHBI C
MOMOLLbIO
OHNanH-Kypca,
JYMK

ONCTAHLNOHHOE
YyTEeHNe NeKuun,
KOHCMEKT-
anemeT "KHura",
KOHTPOb -
3/1EMEHT
"3agaHne"



n/m HauwmeHoBaHVe paspena
ONCUNNNHBI

10 MeToLbl CHMXXEHUSA YPOBHSA
LLIYMOB 1 MOMeX Ha
n306pakeHnn.

11  YnydweHwue KavecTBa
n306pakeHni.

12 PecTaBpauusa nsobpaxxeHui.

13 KOHTYpHbI/ aHanus.

CofepxaHve pasfena AuCUMnanH.I

0630p METOLOB CHUXXEHUNS YPOBHSA LUYMOB
noMex Ha M306pa>KeHnn: HU3KO4acToTHas
JINHENHasA PUAbTPaLns, HeNNHENHoe
nofaBJ/ieHNe UMMNYNbCHbIX MOMeX (B
4YaCTHOCTU, MeAnaHHasa unbTpaums),
aNropuTMbl yCTPaAHEHUS NOMeX Ha 2-
rpagaunoHHbIX n30bpaxkeHunsx,
nofasJsieHne MyibTUNIMKATUBHbBIX MOMEX,
BMHEpPOBCKasa uabTpaLms WYMOB C
3aflaHHbIMU CNEeKTPaJibHbIMU
XapakTepucTuKkamu.

0630p MeTOO0B yJIy4LUEHNS
(cybbekTMBHOr0) KavyecTBa U306parkeHnii:
N3MEHEHNEe KOHTpacTa, Nog4YepKMBaHme
rpaHuy, npeobpa3oBaHue cnekTpa,
BblpaBHMBAHWE FMCTOrPamMm
(aHanuTMyeckoe NpubamxeHne n

L1 poBbIE METOALI, JIOKAJIbHOE
rMCTOrpPaMMHOE BblpaBHUBAHNE).

MocTaHOBKa 3afa4un pecTtaspauun
N306paXkeHnini: MoOLeNNPOBaAHNE NCKAXKEHWNI
(Mopenn n3obparkatoLmx CUCTEM,
LMGpoBbIX Npeobpa3oBaTenen n WyMoB Ha
n3o0bpaxxeHnn) n cnocobul obpaLyeHns
NcKaxkatowwmx npeobpasosaHnini. Meton
BMHEPOBCKOIr0 OLEHNBAHWA B MPYMEHEHNM K
pecTaBpaLumn n3obpakeHui.

dTanbl KOHTYPHOro aHafM3a B 3ajaye
cermeHTauum nsobpaxxeHun: obsop
METOA0B KOHTPaCTUPOBaHUSA nepenanos
(ouhepeHumnpoBaHme nobpaxxeHus n
Ap.), MeTOAbl MOCTPOEHNS KOHTYpa
(coefmHeHWe To4ek nepenaaa, anNropuTMel
NPOCAeXNBaHNA KOHTYPOB, rNo6abHbIN
aHann3 MeToAaMun Teopum rpados, METOLbI
annpOoKCMMaLUN KOHTYPHbIX KPUBbIX, B
4YacTHOCTK, Npeobpa3zoBaHme Xoyra (Xada)).

Peanunsauyuns
pasfena
ANCLUMNANHBI C
MOMOLLbIO
OHNanH-Kypca,
JYMK



n/n  HaumeHoBaHMWe pa3gena CofepxaHve pasfena AuCUMnanH.I Peanusauuns

ONCUNNANHBI pa3nena
ONCLUUMIINHBI C
NMOMOLLbIO
OHNanH-Kypca,
9YMK
14 Tloporosas cerMeHTaLus. 0630p MeTO10B NMOPOroBOM CErMeHTaL MK -

n306paXkeHnin: onpeaeneHne nopora no
rMCcTorpamme, aaropuTMel C BbIGOpoOM
AMHaMn4YecKoro nopora, Bbibop nopora
MEeTOLOM TEeOPUMN NPUHATUSA PELLEHWN,
cerMeHTaumsa ¢ gudpepeHUnpoBaHmemM,
MHOroMepHas Nnoporoeas cerMeHTauus.

15  065acTHO-OPUEHTUPOBAHHAS 0630p MeTomoB 0bnacTHo- -
CcerMeHTauus. OPVEHTMPOBAHHOW CerMeHTaLumm:
aNropuTMbl pacwmnperns obnacty,
anropuTMbl pasbreHuns n obbennHeHNS

obnacTten.

16 [apannesibHO-peKypCUBHbIE MpuHLMNBI MOCTPOEHUSA NapassieslbHO- KOHCMNeKT
MeTonbl 06paboTKy PEKYPCUBHBIX (PUIbTPOB C KOHEYHOW nekuum -
n3o0bpaxxeHui. MMMYJIbCHON XapakTepucTukon. O63op npeseHTauus,

3a4ay 13 06,1acTy NPUMEHEHNS KOHTPOJIb -
napannesibHo-peKypCUBHbLIX METOL0B. 3N1eMeHT
"3adaHue".
13.2. Tembl (pa3pensl) OUCLUNIUHBI U BUAbI 3aHATUN

Ne HanmeHoBaHMe TeMbl NlekunoHHble [MpakTuyeckne JlabopaTopHble CamocTosATenbHass Bcero

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

1 Knaccngpukauma meToLos, 1 1

aropuTMOB 1 CUCTEM
06paboTKM n3obpaxkeHuin.
2 MaTemaTn4yeckas MoAeb 1 1 2
HernpepbIBHOrO
n3o0bpaxeHus.
3 MaTemaTuyeckoe onucaHve 1 2 1 4
cucTem npeobpaszoBaHus
HernpepbIBHbIX
n306pakeHunn.
4 Mogenu 3puTenpHomn 1 1 2

CNCTeMbl YenioBekKa.

5 OCHOBbI KONOPUMETPUN, 1 2 1 4



Ne HanmeHoBaHWe TeMblI JlekumnoHHble  TpakTunyeckme JlabopaTopHble CamocTosfATenbHas Bcero

n/n (paspena) 3aHATMA 3aHATMA 3aHATMA paboTa
6 [vckpeTusauns un 1 1 2
BOCCTaHOBJIEHUNE
n306pa>keHunn.
7 KBaHTOBaHue nsobpaxeHnn. 1 1 2
8 JlnHenHas undposas 2 5 7

0bpaboTka n3obpakeHui.

9 PekypcuHasa punbTpaums. 1 5 1 7
10  MeToAbl CHUXEHWSA YPOBHA 2 5 7
LUIYMOB 1 MOMEX Ha
n3obpakeHmu.
11  YnyyweHwe KavecTBa 2 5 7
n306pa>keHunn.
12 PectaBpauus nzobpaxxeHun. 1 5 1 7
13 KOHTYpHbI aHanm3. 2 4 1 7
14 TMoporosas cermeHTaLms. 1 3 1 5
15 O6nacTHO-OpueHTMpoBaHHaa 1 1 2
cermeHTauusa.
16 [MapannenbHo-pekypcuBHble 1 4 1 6
MeToAbl 06paboTKm
n30bpa>keHnn.
20 0 40 12 72

14. MeToaunyeckme yKasaHua gnsa oby4aloLwmxcs no 0CBOEHMIO AUCLUNJINHBI

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

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

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

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



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

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

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

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

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

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

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

No
n/n

NcToYHUK

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



Ne NCTOYHUK
n/n

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

6) nononHWTENbHaa NUTepaTypa:

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

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

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

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

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

16. MepeuyeHb yuebHO-MeTOoaUYECKOro obecneuyeHus gnsa caMocToATesIbHOU PaboThl

Ne n/m NCTOYHUK

1 PekoMeHL0BaHHas NporpaMMon nutepaTypa.

2 KoHCneKTbl NeKLun.

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

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

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

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



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

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

18. MaTepuaano-TeXHuquKoe obecneuyeHue AUCUUNJINHDbI:

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

19. OueHo4YHbIe CpeacTBa ANA NPOBeAeHUA TEKYLLEN U NPOMEXXYTOYHOW aTTecTauun

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

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

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

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

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

MpoMeXxyToyHasa aTTecTaumns

dopMa KOHTPONA - DK3aMeH



OLeHOYHble cpeacTBa A5 MPOMEXYTOYHOM aTTecTaumm
KoHTponbHasa pabota Ne2

20 TunoBble OUuEeHO4YHble CpeacTBa U MeToAMYeCcKUue MaTepuansl, onpepensiowme npoueanypbl
oueHUBaHuUA

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

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

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

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

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

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

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

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

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

20.1.2. MepevyeHb 3apaHNK ANA KOHTPOAbHBIX paboTt

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



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

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

[x] Pa3smep nzobparkeHus: 10 cTpok X 15 cTon6LoB.

2. Mony4nTe YaCTOTHYIO XapaKTePUCTUKY U YCI0BME YCTONYMBOCTU 414 n3bnpaTenbHOro peKypCMBHONO
unbTpa:

(]

20.1.3. OnucaHue TexXHONOrMu nNpoBeneHuns

Tekyllasa aTTecTaumns NpoBOANTCS B COOTBETCTBUM C [10S10KEHMEM O TeKyLen aTTecTauny obyyatowmxcs
no nporpamMmmam Bbiclwero obpa3zoBaHMa BOPOHEXCKOr0 rocyAapCTBEHHOro yHMBepcuTeTa. Tekywas
aTTecTauns NpoBOAUTCS B hopMax: yCTHOro onpoca (MHAMBMAYasbHbIA ONPoC, PpoHTaNbHasa becena);
3aWmTbl TabopaTopHbIX paboT; a TakKe 2 KOHTPOJIbHbLIX paboT € 3afadvyaMm Mo NEKLMOHHOMY MaTepuany.
Cnncok NpakTUYyeCcKnx NpMeMoB, OCBaANBAEMbIX B NMPOLLECCE N3YHEHUS AUCLMUMNAUHBI U UCMOJIb30BaHHbIX
Npw COCTaBAEHMMN 3aia4 N KOHTPOJIbHbIX BOMPOCOB, MPUBOAUTCS HIXKE.

MaTemaTnyYeckuin annapaT 419 ONUCaHNA HenpepbIBHbIX M306pa)keHnin n cuctem ansa nx npeobpasoBaHus
* pacyeT ABYMepHOro npeobpasosaHns ®ypbe, aBTOKOPPENALUN, B3aUMHOW KOppenauum;
e nudepeHUnpyOLLNEe NUHEAHbIE PUABTPBLI (BUL (YHKLMUIA pacCesdHUa TOYKU U nepefaTovHbIX
yHKLNIA).
Mogenu 3peHus

® KAYeCTBEHHbI aHaN3 nepeaaToyHbIX (PYHKUMIA (YACTOTHbIX XapaKTepUCTUK) KOMMOHEHTOB
mMogenen;

e n306paxKeHne XxapakTepHbiX 0COBEHHOCTeN (YHKUWUA pacCesHUs TOYKM KOMMOHEHTOB C MX
00 BbSACHEHNEM.

KonopumeTpus

* rpaduyeckoe NoCTPoEeHNe JoKyca.

dnckpeTunsauna n KBaHToBaHue |/|306pa>Kean7|

® POJib MEXaHU3Ma NlaTepPasbHOr0 TOPMOXKEHMNS B IaHHOM KOHTEKCTE;

® pacyeT PaBHOMEPHOro KBAHTOBATENS MPW 3aAaHHbIX 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 6104YHOM MaTpULbl ANd 3a4aHHOro npeobpasosanus (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

* MOJY4YUTb MACKy (ANCKPETHbIX OTCHETOB (PYHKLIMMN paccesHNs TOYKM) Npeobpa3oBaHNs U3 3a4aHHOA



67104HON MaTpMLbl U HA0BOPOT - 3anncaTb 6104HYI0 MaTpULy Npeobpa3oBaHKs, 3afaHHOr0 MacKoun;
TecTupoBaHMe 3afjaHHoro npeobpasoBaHUs Ha pa3fennMMoCTb (MpeAcTaBNeHMe Macku B BUAE
nponssefeHns BeKTopa-cTonbua Ha CTPOKY);

aHanMTM4YecKas 3anucb nepefaTodHON (PYHKUUW (YACTOTHOW XapaKTEpPUCTUKMN) OUCKPETHOro
NMHENHOro unbTpa, 3af4aHHOro Mackon (pasmepom - He 6onee 3 x 3), n rpaunyeckoe ee
npencTassieHme.

PekypcuBHas punbTpauma

NONYYNTb YACTOTHYI XapaKTEPUCTUKY W yCJIOBME YCTOWYMBOCTW ANS unbTpa, 3a4aHHOro
Pa3HOCTHbIM ypaBHeHWEM (018 MPOCTOThbl B 3aJavyax WUCNOJb3YOTCA OJHOMEPHbIE (PUNbTPbI
nopsaka - He Bbile 2).

MeTonbl NpeaBapuTesibHON 06paboTkn n306parkeHns

CpaBHUTENbHbLIA aHan3 (Ka4eCTBEHHbLIN N KOJIMYECTBEHHbIN) PUAbTPOB HUXKHUX (AN BEPXHUX)
4acTOT, 3aflaHHbIX MacKaMu;

nocTpouTb (Ha KneT4yaTon bymare) pesynbTaT npeobpasoBaHMs NPOCTOro ABYXrpadalMOHHOrO
n306paxKeHns MeanaHHbIM NN HEMHENHBIM NOPOr0BbIM (PUALTPOM;

pa3paboTaTb anropuTMbl YCTPAHEHNS NOMEX Ha ABYXrpafalMOHHbIX n300pakeHunsax (no aHanorum
C NEKUMOHHbIM MaTepranom);

HaNTW HENpepbIBHYI0 XapaKTePUCTUKY nepefayn SPKOCTU A4S TMCTOrPaMMHOrO BbipaBHUBaAHUS C
LeNiblo MNoJly4YeHUs 3a4aHHOro pacnpefeneHnsa SpkocTu (pacnpeneneHne 3a4aeTcs aHaIuTUYECKUM
BblpaXKe€HWEM NAOTHOCTU BEPOATHOCTM);

NPUMEHUTb AUCKPETHOE BbipaBHMBaHME FUCTOrpamMmmbl n3obparkeHus, NS KOTOPOro 3agaeTcs
rmcTorpaMma Apkoctu (He 6onee 20 ypoBHEN KBAaHTOBaHWSA), @ TaKXe - KOJINYECTBO YPOBHEN
KBAHTOBAHWS pe3yNbTUPYIOLLEr0 N306parkeHus.

PecTaBpaumnsa nsobpaxeHui

CMHTE3MpPOBaTb BMHEPOBCKUIN hUAbTPp AN pecTaBpaumm n3obpa)keHns, NCKa)KeHHOro JIMHENHON
CUCTEMON C 3afaHHON hyHKLMEN pacCeaHNs TOYKMN.

CermeHTaums nsobpaxeHmn

OEeMOHCTpaumMa pacCMOTPEHHbLIX B IEKLMAX aNropuTMOB KOHTYPHOrO aHasm3a (airoputM «xyka»,
anroputm A¥) Ha KOHKPETHbIX M306paXkeHnax (3aaHHbIX B BMAE MaTpuUL, HEOObLLMX pa3MepoB);
OEeMOHCTpaLMa NPUMEHEHNS MEeTOLOB annpoKCUMaLnUM KOHTYPHbIX KPUBbLIX (COBMelleHune ¢
CMMMETPUYHbIMK Urypamm, noauroHasbHaa annpokcumauus, npeobpasosaHue Xoyra) ong
0bpaboTkM 3agaHHbIX (B TabAMYHOM BMAE) KOHTYPHbIX MpenapaTos;

LEeMOHCTpaumsa MeToda MOPOroBON CerMeHTauum no ructorpamMmme nsobpaxkeHus (3agaHHOWM
Tabnn4yHo);

onpepesieHre oNTManbHOro nopora Aaa cerMeHTauum npu 3afaHHblX anpuopHbIX BEPOSATHOCTAX U
3aKOHax pacnpenenieHnsa SpkocTen NuKcenemn;

JeMOHCTpauma npoueaypsl pa3brneHns n obbeanHeHns obnacten Ha KOHKPETHbLIX N306parkeHnsx
(3agaHHbIX B BUAE MaTpuL HebonbLIMX pa3mMepos).

20.1.4. TpeboBaHuUA K BbINOJIHEHUIO 3a4aHUN (MU LLKaNbI U KPUTEPUUN OLLEHUBAHUA)

Mpn oueHWBaHWKM pe3yNbTaTOB YCTHOr0O onpoca W 3awuTtbl nabopaTopHbix paboT mcnonb3yeTcs
Ka4yeCTBEHHAs LWKana oueHoK. OueHKa «3a4TeHO» BbICTAaBNAETCA, ecnu pa3paboTaHHas COrnacHo
WHOMBUAYANIbHOMY 3a[aHMWI0 NporpaMMa LEMOHCTPUPYET pe3ynbTaT NPUMEHEHNS COOTBETCTBYIOLLErO
MeTonda 06paboTku ¢ TpebyembiMM NapaMeTpamMmn Ha cepum n3obparkeHunn.

OueHnBaHue pe3ynbTaTOB BbINOJHEHNA KOHTPOJIbHBbIX pa60T npennojlaraet WCNosb30BaHWUE
KOJINYECTBEHHOMN LUKaJIbl. KpI/ITepI/II/I OLIEHKW:



- OUEHKa «OTJZINYHO» BbICTABNAETCA CTYOAEHTY, €CJZin NpennoXeHHoe 3adaHne BbINOJIHEHO MOJIHOCTbLIO:!
peLleHbl obe 3agaun, npmneeneHo I'IO,D,pO6HOE onucaHne cnocoba n NocrenoBaTeNbHOCTH peweHna co
CCblIJIKaMN Ha MaTepunasibl COOTBETCTBYHOLWENO pa3nesia NIEKLIMOHHOM YaCTU ANCUMMINHBI, AaHbl OTBETHI Ha
BCe AOnoJIHNTeJibHble BOMPOChI 3adaHNA,;

- OLleHKa «XopoLwo», eC/in NOJIHOCTbIO pelleHbl 3ada4y, HO HEeT OTBeTOB Ha AOMNOJIHNTE/IbHble BOMPOCHI
3aaHunA;

- OLleHKa «yOO0BNeTBOPUTESIbHO» BbICTABAAETCA 3a YaCTUYHOE MM COofepKalllee HecyleCcTBEHHbIe
oLnbKN pelleHne 3aaay;

- OLlEHKa «Hey[0BNIeTBOPUTE/NbHO», €C/IN HET pelleHuns obenx 3afay KOHTPOAbHOro BapnaHTa.
20.2 MpomMeXxyTouyHasa aTrecTraums

MpoMeXyTo4YHas aTTeCcTalus Nno AUCLUMIINHE OCYLLECTBIAETCS C NMOMOLLbIO CIEAYIOLLMX OLLEHOYHbIX
CPeacTs

20.2.1. MNepeyeHb 3apaHUN A1 KOHTPOJbHbIX paboT

KomnnekT 3agaHunii onsa KOHTPOJIbHOM paboThl Ne2. Llenb KoHTpons: 3HaHne cnocoboB peannsaumm
anroputMoB 06paboTkn n306paXkeHnin B BUAE KOMMbIOTEPHbIX MPOrpamMm C y4eTOM Cheungukm
npeameTHoM 061acTN, METOANKN aHaIM3a BbIYUCANTENbHOM COXXHOCTY peann3yembiX aNropuTMos,
yMeHME NMPUMEHSTb Nepe-4nCneHHble CBeAEHNA Npu Beibope KOHKPETHOro cnocoba anropnTMmyeckom
peanusauun cneumduyeckon o06paboTkm n3obpaxkeHnin ¢ y4eToM pesynbTaToB aHaAn3a aropuTMoB Mo
BbIYNCINTENBHON CIOXHOCTW. [MpuMep BapmnaHTa U3 KOMMEeKTa 3aJaHni Oas KOHTPOJIbHOW paboThl Ne2:

1. Hanante xapakTepucTuky nepenayu apkocTun, npeobpasyoLlyo rimcTorpaMmmy K 3aKoHy
pacnpegeneHnsa Panes:

(x]

2. ﬂpKOCTI/I nukcenen o6 bEKTOB 1 CbOHa pacnpeneneHbl No 3akKoOHaM p; N p, COOTBETCTBEHHO:

=]

BbibepuTe onTUManbHbIA MOPOr AN CErMeHTauumn Npu 3afaHHbIX anpuopHbLIX BEPOATHOCTAX MUKCeNen
TOro v gpyroro suga P, u P,.

20.2.2. OnucaHue TexXHONOrum npoBeneHuns

MpoMeXxyToYHasa aTTecTauns NpoBOANTCA B COOTBETCTBUM C [0SI0XKEHMEM O NPOMEXKYTOYHON aTTeCcTaLmm
obyyvatoLwmMxcsi No NporpamMmmam Beicllero 0b6pa3oBaHus. MpoMexxyTo4yHas aTTecTalns No UTOraM 0CBOEHMUS
AVCUMMANHBI NPOBOANTCA B (hOpMe 3K3aMeHa. YCNoBMUSMU ANS MOJOXKUTENbHON NTOrOBON OLLEHKM
SBNIAOTCA: BbINOJIHEHUE BCeX NabopaTopHbIX PaboT, NepeyncieHHbIX B MPUNOXEHUN NOJ HAUMEHOBAHNEM
«KOMMJIEKT 3a[la4y», @ TaKXXe YCMeLHoe BbiNosHeHe 06enx KOHTPOIbHbIX paboT.

Ins oueHUBaHNA pe3ynbTaToB 06y4eHUs Ha 3K3aMeHe UCMOb3YTCS CeayioLine NoKasaTenu:

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

2. yMeHMe NpUMeHATb NepeyncsieHHble cBeaeHns npu Bolbope MeToda pelleHns 3agay obpaboTku
n306paxkeHnin, aHanmsa n cuHTesa npeobpasyownx CUCTeMm;

3. BNlajeHve MeTOAMKON MCMONb30BaHMNA U3YYEHHOr0 MaTeMaTM4eCcKoro annapaTa AN pelleHuns
3a/ia4 aHasm3a n cruHTesa cuctem 06paboTkm nsobparkeHni;

4. 3HaHue cnocoboB peanusaumy anropnTMmoB 06paboTkm n3obpakeHUn B BULE KOMMbIOTEPHbIX
NporpaMm C y4yeTom cneundpukn npeameTHon obnactn, METOANKWN aHanM3a BblYUCANTENbHON
CNOXHOCTY peann3yeMbiX anropuTMoB;

5. yMeHne nNpuMeHATb NepevyucneHHble cBeaeHuWs npu Bbibope KOHKpeTHoro cnocoba
anropuTMMYeCcKon peanmsauumn cneundguryeckon 0bpaboTkm nsobpaxkeHnin ¢ y4eToM pesybTaToB
aHann3a anNropuTMOB MO BbIYUCINTENLHOWN CNIOXHOCTH;

6. BJllajeHMe HaBblkaMun paboTbl C HECKONbKUMW AOCTYMHLIMA UHCTPYMEHTaMK, npefHa3Ha4YeHHbIMU



A1 NPAKTUYECKON peann3auum nsyvyaemblix MeToAoB 06paboTku n3obparkeHuit.

20.2.3. TpeboBaHMA K BLINONHEHUIO 3a4aHUNA, LWKaJbl U KPUTEPUU OLLeHUBAHUSA
Mpu oueHMBaHUN NCMOJIb3YeTCA Cnefyollas WwKana:

5 6annoB cTaBUTCA, ecnm obyyaloWwminca 4EMOHCTPUPYET NOJIHOE COOTBETCTBME 3HAHWUN, YMEHWN,
HaBblKOB MpuMBeAeHHbIM B Tabnnuax nokasatensm, ceo60AHO onepupyeT NpuobpeTeHHbIMU 3HAHUAMMU,
YMEHUAMU, NPUMEHSET UX NPU peLleHnn NPakKTUYeCcKnX 3aaay;

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 obyyvaloWMNCa LEMOHCTPUPYET SABHOE HECOOTBETCTBME 3HAHWUMN, YMEHWUN,
HaBbIKOB NPMBeAEHHbLIM B TabanLax nokasaTensm.

lMpwv caade 3k3ameHa

OLleHKa «0TJIN4YHO» - 5 bannos

OLeHKa «xopoLllo» - 4 banna

OLleHKa «y[l0BNeTBOpUTENbHO» - 3 banna
OLleHKa «HeyAoBJieTBOpUTESIbHO» - 2 Banna.

COOTHOLLEHME MOKa3aTeNen, KpUTEPUEB U LLKaJbl OLLEHNBAHNS pe3ynbTaToB 0byyeHus.

YpoBeHb chopMumpo-

KpuTepun oueHnBaHNA KOMMeTeHLMIA BaHHOCTU LLikana oLeHoK
KOMMNeTeHU

CchopmupoBaHHbIe 3HaHNS 06 OCHOBHbIX METOAaxX LnGpPOBOM [oBbILLEHHBIV OT/IM4HO

06paboTKu n30bparkeHni 1 MaTeMaTM4EeCKOM annapaTte 4.5 YPOBEHb

onucaHns n3obpaxkeHui n npeobpasyrLLnx CUCTEM.
ChopmmpoBaHHoOE yMeHue MPUMeHATb NepedYncieHHbIe
cBeneHus rpu Beibope MeTofa peLueHns 3ajay 0bpaboTku
n30b6paxKxeHuyl, aHav3a v CuHTe3a npeobpasyroLmx CUCTEM.
CehopmupoBaHHbIE HaBbIKW BAALAEHNS METOANKON
MCro/Ib30BaHNsS N3yYEHHOr0 MaTeMaTU4yeCcKoro anmnaparta Aass
pelueHns 3a4a4 aHa/im3a u cuHTesa cucteMm obpaboTku
n3obpaxxeHui. ChopMnpoBaHHbIE 3HaHWS COCoboB peaan3aumm
anroputmMoB 06paboTKm n306paxeHnii B BUAE KOMMbIOTEPHbIX
nporpamMm C y4eToM CrieundvKky npeameTHou 0baacty,
METOANKN aHaM3a BblYNCUNTENIbHON C/IOXKHOCTU PEasn3yembixX
anroputmoB. C(hopMUPOBAHHOE YMEHNE MPUMEHSATh
nepevncaeHHble ceeaeHns npy Bblbope KOHKPETHOro crocoba
aroOpUTMUYECKOW peann3aumm cneympuyeckor obpaboTkm
1300paXKeHWi C y4eTOM pe3y/ibTaToB aHa/in3a ajropuTMoB 1o
BbIYUCANTENbHOV C10XXHOCTU. ChOPMUPOBAHHbIE HABbLIKM
paboThbl C HECKOJILKUMU [OCTYMHLIMA MHCTPYMEHTaMM,
npeaHa3HavyeHHbIMY A4/15 MPaKTUYECKOW peanv3aumm n3y4yaembix
MeToL0B 06paboTKu N306paxKeHu.




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




