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
21.04.2021
PABOYASl NPOFPAMMA YYEBHOW AUCLUMNJINHBI
51.B.06 ObpaboTka nsobpaxkeHui
1. Kon 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:
09.03.02 NHopMaLMOHHbIE CUCTEMBI U TEXHOJIOT UK
2. Mpocdunb NnoAroToBKU/cNneLMann3aLma:
NHdopMaumoHHbIe CUCTEMBI 1 CETEBbIE TEXHOI0M NN
3. Ksanudukauus (cteneHb) BbINyCKHUKA:
bakanaspuaTt
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;:
2023-2024
9.llenu n 3apa4umn y4ebHOU AUCLUNAMNHDI:

opmMmpoBaHue NPoheCcCnoHabHbIX KOMNeTeHUn by aywmnx 6akanaBpoB B 061aCT UHPOPMALIMOHHBIX
CUCTEM M TEXHOJIOTUIA Yepe3 U3yyeHne MaTeMaTMYeCKOro annapaTa ON1CcaHNs HeNpepbIBHbIX 1

L poBbIX NpeobpasoBaHmin n306pa>keHniA, BOMPOCOB UX aIrOPUTMUYECKON peann3aLnm, pacCMOTpeHnE
KnaccnuLmMpoBaHHOro 063opa NpakTMYeCcKx NpueMoB LMdpoBoi 06paboTkn: MeToa0B
npenBapuTenbHOn 06paboTkK, ynyylleHNa KayecTBa, pecTaBpaLnm U cerMeHTaumm n3obpakeHui.
JNlabopaTopHas 4aCTb AMCLUNAVHLI NPeLOCTaBASET BO3MOXKHOCTb UCMbITaHNSA HECKOJIbKMX METOL0B
06paboTky 1 nx bonee rnybokoro N3yyYeHUs Npu peLleHn COOTBETCTBYIOLLMX NMPaKTUYECKNX 3a4ad. B
npoLecce 0CBOEHUS y4ebHbIX MaTepnasioB CTYLEHT MNOJy4YUT 3HaHNE OCHOBHbIX METOLOB LU(POBON
0bpaboTky n3obpakeHnin n MaTemaTU4eCcKoro annapaTta Ansa onucaHma n3obpaxxeHnin n npeobpasyonx
cucTeMm, nNpefcTaBneHne o cnocobax peannsauum anroputMoB 06paboTKm, X aHaM3e MO CNOXKHOCTH,
YMEHWEe NPUMEHATb NePeYNCIeHHblE CBEAEHMSA NMpK BbIbOpe MeTOAa pPeLLUeHNs 3aA4a4m U KOHKPETHOrO
cnocoba ero anropMTMUYECKON peann3aLnm, a Takxxe HaBblkM paboTbl C OL4HUM U3 JOCTYMHbIX
WHCTPYMEHTAPWEB, NPeAHa3HaYeHHbIX A5 MPAKTUYECKOW peann3aunm n3y4yaemolx METOAOB.



10. MecTo yyebHOM AMcCUMNAMHbI B CTPYKType OOM:

obsa3aTenbHas ANCUMMNIMHA BapuaTUBHOW YacTu npouna noarotosku (b1.B); BxogHble 3HaHUS B 0b6beme
obsa3aTenbHbIX KYpCoB, NPeAyCMOTPEHHbIX Y4ebHbIM NaaHOM A5 U3y4yeHus B cemectpax 1 - 5:
«[AnCKpeTHasa MaTemMaTuKa», «<MaTeMaTN4YeCKnn aHanum3», «BeegeHne B nporpaMMmpoBaHune», «Anrebpa
n reomeTpus», «Teopuns PyHKLUA KOMMIEKCHOIO NepeMeHHOoro», «Teopus BepoATHOCTEN U
MaTeMaTuyeckas cTaTUCTMKa». B CBO oYvepefb, 3HaHWe MeToLoB Ludposor 0bpaboTku n3obpakeHun
HeobxoAnMO CTyAeHTaM Ans n3ydeHmsa obLwmx npoheccnoHanbHbIX U CneunanbHbiX AUCLUNINH:
«TexHonoruv 0bpaboTky nHpopmauun», «MIHTennekTyanbHble CUCTEMbI Y TEXHONOM N>,

Ne HanmeHoBaHMe gucumnanH y4ebHoro nnaxa, ¢
n/m  KOTOPbIM OpraHM3oBaHa B3aMMOCBA3b AUCLUMNHbI

paboyen nporpammei

Ne Ne pasfesioB AUCUUMNHBI
paboyen nporpammsi,
CBSA3aHHbIX C YKa3aHHbIMU

ANCUMNAnHaMK
1 MaTeMaTun4ecknin aHanns 2-4,6

2 Anrebpa n reomeTpus 8

3 Teopusa QYHKLNN KOMMIEKCHOIO MEPEMEHHOI0 9,16

4 Teopns BEPOATHOCTEN N MaTeMaTnyeckas cTatuctnka | 10, 12

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

Kop n Ha3BaHue
KOMMNeTeHLUNn

MK-1 CnocobeH NnpoBoauUTb
nccnenoBaHUs Ha BCeX
3Tanax XXWU3HEeHHOro LuKia
NPOrpamMMHbIX CPefcTB

MK-1 CnocobeH npoBoanTb
nccnenoBaHNs Ha BCex
3Tanax »XU3HEHHOr o LKA
NPOrpamMMHbIX CPenCTB

MK-1 CnocobeH npoBoanTb
NCCNelOBaHNA Ha BCeX
3Tanax »XWU3HEHHOro LnKa
NMPOrpaMMHbIX CPeACTB

Kon v Ha3BaHue NHONKaTOPa
KoMneTeHunn

MK-1.1 3HaeT MeToAbl U1
CpencTBa NaaHMpPOBaHNSA U
opraHu3aumm nccienoBaHmm
1 paspaboTok

MK-1.2 3HaeT MeTOAb
NPOBeLEHNS IKCNEPUMEHTOB
n HabnoaeHnn, 06obLieHns n
06paboTky nHpopmaLun

MK-1.4 Ncnonb3yeTt
CTaHAapTHoOE ”
OpUrMHanbHOE NPOrpamMMHoOe
obecneyeHne n npoBoauT
KOMMbIOTEPHbIN
3KCMEePUMEHT, COCTaBNsAET
ero onuncaHue un
opMymMpyeT BbIBOAbI

3HaHMﬂ,yMEHMﬂ,HaBHKM

3HaTb: OCHOBHbIE METObI LI(hPOBOWA
0bpaboTky n3obpakeHnin n
MaTeMaTUYeCKUin annapaT ans
onuncaHus n3obpaxeHnin n
npeobpasyLnx cncTem

YMETb: NPUMEHSTb NepeyncieHHble
cBefeHust npu Boibope MmeToaa
peleHns 3agay 06paboTku
n306pakeHnin, aHanmsa n cMHTesa
npeobpa3yLmx CUCTEM

BnageTb (MMeTb HaBbIK(K)):
MeTOOUKON UCMOb30BaHUS
N3y4EeHHOro MaTeMaTM4YeCcKoro
annapaTa 4S9 peweHns 3aaay
aHasn3a U CUHTE3a CUCTEM
0bpaboTky n3obpakeHnn



Kopf » Ha3BaHue
KOMNeTeHLnn

MK-1 CnocobeH npoBoanTb
nccnenoBaHUs Ha BCeEX
3Tanax XXWU3HEeHHOro UMKa
MPOrpamMMHbIX CPeacTs

MK-4 CnocobeH npoBoanTb
aHanm3 TpeboBaHUM K
NporpaMMHoOMy
obecneyeHuto, BbINONHATb
paboTbl MO NPOEKTMPOBAHMIO
nporpamMmmHoro obecneyeHns

MK-4 CnocobeH NnpoBoaunTb
aHann3 TpeboBaHU K
NporpaMMHoOMy
obecneyeHunto, BbIMOHATb
paboTbl MO NPOEKTMPOBAHNIO
nporpamMmHoro obecneyeHus

Kof v Ha3sBaHWe nHaukKaTopa
KoMneTeHunmn

MK-1.5 ObpabaTbiBaeT
NoJly4YeHHble pe3ybTaThl
NCccnenoBaHum ¢
NCMONb30BaHNEM
CTaHOAPTHbIX METO/I0B
(MeTOOMK)

MK-4.1 3HaeT NpuHUMNbI
NOCTPOEHMNSA apXUTEKTYPbI
nporpamMMHoro obecnevyeHus,
MeToAbl U CpeacTBa
NPOEKTMPOBaHMS
nporpamMmmHoro obecneyeHns

MK-4.4 OnnceiBaeT
TexHonormm obpaboTkm
[aHHbIX AJ19 BO3SMOXHOCTU UX
NCMoNb30BaHNA B
nporpaMMHoNn cpeae,
BKJIIO4as BOMPOChI
napasnenbHon 0bpaboTku

12. O6beM AuCUMNIUHBI B 3a4eTHbIX eAUuHUuLax/4yac:

3/108

dopMa NPOMEXXYTOYHON aTTeCTaLUM:

3a4eT C oueHKomn, KoHTposbHasa paboTa

13. TpynoeMKOCTb NOo BUAaM y4ebHon paboThl

Bug y4ebHoi paboTbl

AyaNTOpPHbIE 3aHATKA
JIeKUNOHHbIE 3aHATUSA
MpaKTuyeckme 3aHaTnS
NabopaTopHble 3aHATKA

CamocTodATeNbHas paboTa
KypcoBas paboTa

MpomMexyToyHas aTTecTauuns
Yacbkl Ha KOHTPO/b

Bcero

13.1. Copep>xaHue AUCLMUNINHbI

3HaHWA, YMEHNS, HaBbIKM

3HaTb: cnocobbl peanmsaunm
anroputMoB 06paboTku n3obparkeHuin
B BUAE KOMMbIOTEPHbIX MPOrpamMm C
y4eToM crneungukm npeamMmeTHO
obnacTn, MeTOANKY aHanm3a
BbIYNCANTENBHON CII0XHOCTM
peanunsyeMblix afiropuTMoB

YMETb: MPUMEHATb NepeynciieHHble
cBefeHUs Npu BbiIbope KOHKPETHOro
crnocoba anropuTMUYeCKon
peanusauunmn cneunduyeckon
06paboTKn n306parkeHnit C y4eTom
pe3ynbTaToB aHasM3a aaropuTMoB Mo
BbIYUCSINTENBHOW CI0OXHOCTH

BnageTb (MMeTb HaBbIK(1)): HaBbIKaMu
paboTbl C HECKOJIbKMMU AOCTYMHbLIMU
WHCTPYMEHTaMU, NnpeaHasHa4YeHHbIMK
015 NPaKTUYEeCKON peannsaymnm
n3yvyaembix MeTonoB 06paboTKm
n306pa>keHni

CemecTtp 6 Bcero
64 64
32 32
16 16
16 16
44 44
0
0 0
0
64 64



n/n  HaumeHoBaHMWe pa3gena CofepxaHve pasfena AuCLUnnAnHLI Peanusauus

ANCUNMNNHBI pasnena
ANCLUUMANHBI C
NMOMOLLbIO
OHMalMH-Kypca,
9YMK
1 Knaccugmkaums MeToLoB, Moaoxonbl K KlacCcugumkaunm MeToLos, -
ANrOPUTMOB U CUCTEM ANrOPUTMOB N CUCTEM LINGPOBOWA
06paboTKn n306parkeHni. 06paboTky n306parkeHnin. dTansl

06paboTKM n306parkeHnin CUCTEMON
TEXHNYECKOro 3peHUs: BBOA UHGopMaLmK,
npenBapuTenbHas 0bpaboTka,
CerMeHTauus, onucaHue, pacro3HaBaHue.

2 MaTemMaTnyeckas Moaenb MaTemMaTnyYeckuin annapaT 4S9 OnNucaHms -
HenpepbIBHOro n30bpaxkeHnsa.  HernpepbiBHbIX N306paXKeHni.
MpoCTpaHCTBEHHbIE YacTOThbl. [lByMepHoe
npeobpa3zoBaHune Oypbe. [1IBymepHas
PyHKUMS [upaka n ee

AnddepeHumpoBaHue.
3 MaTeMaTn4yeckoe onvcaHue MaTeMaTn4yeckoe onvcaHne cucTem s -
cuctem npeobpasosBaHua npeobpa3oBaHns HEMpPepbIBHbIX

HernpepbIBHbIX N300paXkeHnn.  n3obpaxeHnn. JINHenHble 1
NPOCTPaHCTBEHHO-MHBAPUAHTHbIE
cuctembl. FOMOMOPMHbIE PUILTPSLI.

4 Mopenu 3putensHon cnctembl  CybbEKTUBHbBIE XapaKTEPUCTUKN -
Yyenoseka. oLLyLleHVs cBeTa, MoAennpyemble

0COBEHHOCTW 3pUTENBLHON CUCTEMbI (BUAbI
pPeLenTopoB 1 UX YYBCTBUTEJIbHOCTb,
ONTWKa rfa3a, MexaHn3M faTepasibHOro
TOPMOXXEHUS, BpEMEHHas peakLus).
Jlorapupmmyeckas n paclumpeHHas
mMofJenv OfHOLBETHOro 3peHns. Mogenn
LLBETOBOI0 3peHus.

5 OCHOBbI KONOPUMETPUN. AKCMOMbI ypaBHUBaAHMWS LBETOB, LIBETOBOE -
NPOCTPaHCTBO, KOOPANHATLI LiBETA U
LIBETHOCTU, TPEYronbHUK Makceenna,
npeobpa3oBaHna KOOPAMHAT LBeTa.
CTaHpapTM3aumsa CMCTEM KOOPAUHAT
LiBETa: MOCTPOEHME KONIOPUMETPUYECKON
cucTembl. inarpamMma LBETHOCTU U NOKYC.
Bbibop OCHOBHbIX LIBETOB
KOJIOPUMETPUYECKON CUCTEMBI U B
KOHCTPYKLMW LIBETOBOCNPON3BOAALLENO
yCTPOWCTBA.



n/m HauwmeHoBaHVe paspena
ONCUNNNHBI

6 AnckpeTtunsaums n
BOCCTaHOBJIEHNE
N306parkeHni.

7 KBaHTOBaHMe n306pa>keHuni.

8 JInHenHas umdposas
obpaboTka n3obparkeHuin.

9 PekypcuBHasa puibTpauums.

CofepxaHve pasfena AuCLUnnAnHLI

MaTemMaTnyeckoe onucaHne naeasbHom
ANCKpeTM3aumm 1 BoCCTaHoBeHNs 6e3
noTepb, MaTeMaTUYeCKNe MOLENN
peanbHbIX CUCTEMbI AUCKPETU3aLNN
(MogenupoBaHMe NCKaXKeHNn 13-3a
KOHEYHbIX Pa3MepoB ANCKPETM3MPYIOLEN
PELLUETKM, N3-3a KOHEYHOW LLINPUHBI
ANCKPETM3MPYIOLWEro MMnyJbCa, n3-3a
HeQOoCTaTOYHOM YacTOThl AUCKPETM3aLnNn).

ioeanbHbIN 1 paBHOMEPHbIA
KBaHTOBaTE/lb, KBAaHTOBATENb CO CXKAaTUEM,
KBAaHTOBaAHME LIBETHbIX N300paXkeHun,
pekomeHpaauum no undgposon obpaboTke
KBAHTOBAHHbIX N3006pa>keHunI.

O606LLEeHHbIN NMHENHbLIA orepaTop,
pa3fennMocTb npeobpasosaHusa. OnepaTop
cynepno3uumm. OnepaTop CBEPTKMN.
YHuTapHble npeobpasoBaHus: 0606LweHHbI
ornepaTop, pa3fennmMmocTb f4pa,
ONCKpeTHoe npeobpa3zoBaHue dOypbe AN
(cBoncTBa, YMEHbLUAKOLWME CIOXKHOCTb
a/IrOPUTMOB, pacyeT CBEPTKU C
ncnonb3oBaHuem OMNP).

MaTemaTnyeckuin annapaT 4S9 OnucaHus
PEKYPCUBHBIX (ONSIbTPOB (z-
npeobpa3oBaHme U cucTeMHasa QPyHKLMSA),
yCNoBMA NX PU3NYECKON peannsyemMocTy 1
YyCTOMYMBOCTU, MOCTAHOBKa 3a4a4u
CUHTe3a. CpaBHEHME aNropuTMoB Nno
CNOXXHOCTW C paHee pacCMOTPEHHbLIMU.
OcobeHHOCTY peann3aunm peKypCmMBHbIX
unbTpoB ans 0bpaboTkn n3obpaxeHni:
GunbTp 1-ro pona, metogbl
CMMMeTpU3aLUnN yHKLMN paccesHns
TOYKMW.

Peannzauns
pa3fena
AVNCLMNANHBI C
MOMOLLbIO
OHMalMH-Kypca,
3YMK

JNCTAHLNOHHOE
YyTeHne Nekunn,
KOHCMeKT3ieMeT
"KHura",
KOHTPOb -
3/1eMEHT
"3apaHne"



n/m HauwmeHoBaHVe paspena
ONCUNNNHBI

10 MeToLbl CHMXXEHUSA YPOBHSA
LLIYMOB 1 MOMeX Ha
n306pakeHnn.

11  YnydweHwue KavecTBa
n306pakeHni.

12 PecTaBpauusa nsobpaxxeHui.

13 KOHTYpHbI/ aHanus.

Copep)xaHue pasfena guCunnamnHebl Peanunzauns
pasgena
ANCUUNIINHBI C
MOMOLLLbIO
OHMalMH-Kypca,
3YMK

0630p METOLOB CHMXXEHUS YPOBHSA LLYMOB ABTOMaTM4ecKas
1 noMex Ha n3obpaxxkeHunu: obyuyatowasn
HW3KOYaCTOTHasA IMHeNHasa puabTpauus, cucTema
HeNMHenHoe NofaBaeHne UMMNYIbCHbIX

nomex (B 4aCTHOCTW, MeanaHHas

unbTpauns), anropuTMbl yCTPaHEHUS

noMeXx Ha 2-rpafalnoHHbIX n306pa)keHmnsax,

NoAaBAeHne MyabTUNINKATUBHbIX MOMEX,

BMHEPOBCKasa (hmMNbTpaLmns LWyMOB C

3afaHHbIMUN CNEKTPasibHbIMU

XapaKTePUCTUKAMMU.
0630p METOL0B YNyYLIEHUS ABTOMaTUYeECKas
(cybbekTMBHOr0) KayecTsa n3obpaxkeHuin:  obyyatoLas
N3MEHEHVe KOHTPaCcTa, Nog4yepKnBaHme cuctema

rpaHuL, npeobpasoBaHue cnekTpa,
BbIPaBHWBAHNE TMCTOrPaMM
(aHanuTUYeckoe nNpubanxeHne n
LMDPOBLIE METObI, IOKaIbHOE
FMCTOrPaMMHOE BbipaBHUBaHNE).

MocTaHOBKa 3afa4n pecTtaspauum -
n306paxxeHnin: MogenmpoBaHme

NCKaXKeHnn (Moaenn n3obpakatoLmx

cucTeMm, ungpoBbix NpeobpasoBaTenen un
LYMOB Ha n306pakeHnmn) n cnocobsl
obpalleHns nckaxkatowmx

npeobpa3oBaHuin. MeTod BUHEPOBCKOIO
OLIeHUBaAHMS B NMPUMEHEHUN K pecTaBpaLum

n306pa>keHni.

Tanbl KOHTYPHOr0 aHa/AM3a B 3ajaye ABTOMaTUYecKas
cermeHTauun n3obpaxeHuin: 063op obyvatowias
MeTOL0B KOHTPaCTUPOBaHMA Nepenazsos cucTema

(anddepeHumpoBaHme n3obpaxeHnsa un
Ap.), MeTOoAbl MOCTPOEHNA KOHTYpa
(coeonHeHme ToYek nepenaga, aJirOPUTMbI
NpOC/IeXNBaHNS KOHTYPOB, rnobanbHbI
aHanu3 MeToaamu Teopumn rpados, METOAbI
annpoKCMMaLn KOHTYPHbIX KPUBbIX, B
YyacTHocTK, npeobpasoBaHme Xoyra

(Xaga)).



n/m HaumeHoBaHMWe pa3nena
OUCLUUNANHBI

14 Tloporosas cermMeHTauus

15  065acTHO-OPUEHTUPOBAHHAS
CcerMeHTauus.

16  MNapannensHo-pekypcuBHble
MeTonbl 06paboTKy
n306pakeHni.

CofepxaHve pasfena AuCLUnnAnHLI

Peannzauns
pa3fena
AVNCLMNANHBI C
MOMOLLbIO
OHMalMH-Kypca,
3YMK

0630p METOI0B NMOPOroBOM CErMeHTaLMK -

n306paXkeHnin: onpeaeneHne nopora no
rMcTorpamme, aaropuTMel C BbIGOpoOM
AMHaMn4YecKoro nopora, Bbibop nopora
MEeTOLOM TEeOpPUMN NPUHATUSA PEeLLEHWN,
cerMeHTaumsa ¢ gudpepeHunpoBaHmemM,
MHOroMepHas Nnoporoeas cerMeHTauus.

0630p MmeTonoB 0bnacTHo-

OPUEHTUPOBAHHOW CErMeHTaLUN:
aNropuTMbl paclumpeHns obnacTu,
anropuTMbl pasbreHuns n 0bbeanHEHUS

obnacTen.

MpUHLMNbLI NOCTPOEHUS NapaanenbHo-
PEeKYPCUBHbLIX (ODUJIbTPOB C KOHEYHON
MMMYJIbCHON XapakTepucTukon. O63op
3afay 13 06nacTn NpMMeHeHns
napannenbHO-peKYPCUBHbLIX METOLOB.

13.2. Tembl (pa3pensl) AUCLUNANHBI U BUObI 3QHATUMA

Ne HanmeHoBaHMe TeMbI

1 Knaccudukaumsa meTonos, 2
aiIrOPUTMOB U CUCTEM
o0bpaboTky n3obparkeHni.

2 MaTemMaTn4yeckaa mogesb 2
HernpepbIBHOrO
n3obpaxeHus.

3 MaTeMaTnyeckoe onmcaHune 2
cucTeM npeobpasoBaHus
HenpepbIBHbIX
n306pa>keHuni.

4 Mopnenu 3puTensHON 2
CUCTEMbI YesloBeKa.

5 OCHOBbI KOJIOpUMETPUN. 2

NekunoHHble  [MpakTuyeckne JlabopaTopHbie
n/n  (pasgena) 3aHATUSA 3aHATUSA 3aHATUSA

KOHCMEeKT NeKuni
- Npe3eHTauus,
KOHTPOb -
3/1eMEHT
"3apaHne",

CamocTosiTenbHaa Bcero
paboTa

3 5
3 5
3 5
3 5
3 5



Ne HanmeHoBaHWe TeMbI JlekumnoHHble  TpakTunyeckme JlabopaTopHble CamocTosfATenbHas Bcero

n/n (paspena) 3aHATMA 3aHATMA 3aHATUSA paboTa
6 AnckpeTusauma u 2 3 5
BOCCTaHOBJIEHUNE
n306pa>keHnn.
7 KBaHTOBaHue n3obpaxeHnn. 2 2 2 2 8
8 JlnHenHas undposas 2 2 2 2 8

0bpaboTka n3obpakeHui.

9 PekypcuHas uabTpaLns. 2 2 2 2 8
10  MeToAbl CHUXEHWSA YPOBHA 2 2 2 3 9
LUIYMOB 1 MOMEX Ha
n3o0bpakeHnu.
11  YnyyweHue KavecTBa 2 2 2 3 9
n306pa>keHnn.
12 PecTaBpauus nsobpakeHun. 2 2 2 3 9
13 KOHTYpHbI aHaim3. 2 3 3 2 10
14 Toporosas cermMeHTaums. 2 1 1 3 7
15 O65acTHO-OpUEHTUPOBaHHaAA 2 3 5
CcerMeHTauums.
16  [MapannenbHo-pekypcuBHble 2 3 5
MeToAbl 06paboTKy
n306pa>keHnn.
32 16 16 44 108

14. MeToaunyeckme yKasaHua gnsa oby4aloLwmxcs no 0CBOEHMIO AUCLUNJINHBI

Mpu ucnonb3oBaHUM AUCTAHULMUOHHbIX OOpa3oBaTesibHbIX TEXHOJIOMUM 11 3/1EKTPOHHOI0 0ByYeHus
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, MOArOTOBKY K YCTHOMY OMPOCY 1 3a4eTy.

CamocTosTenbHasa pabota B ayaUTOPUM BLINMOSHAETCS NOL HEMNOCPEACTBEHHLIM PYyKOBOACTBOM
npenogasatens. [1na nosblleHnsa 3PHeKTUBHOCTU PYKOBOACTBA NpW nNpoBeaeHnn nabopaTopHbIX
3aHATUNA, NpM3BaHHbIX 0becneynTb BbIBOPOYHOE NCMONb30BaHME NIEKLUOHHOMO MaTepuana ans bonee
rnyboKoro n3yyvyeHns oTAeNIbHbIX MeToaoB 06paboTKM n306parkeHnn Npu peLleHnn COOTBETCTBYOLNX
NpakKTUYeCcKnx 3agad, Heobxo4MMO CCbIaTbCA Ha MaTepuanbl NEKLUIA, MOKa3biBas MECTO peLlaeMbIX
3afay B 06LeM nnaHe n3noxeHus. NMprMepHbIn NepevyeHb 3afay C peKOMeHAaLMAMN OTHOCUTENbHO
cogep>xaHus nabopaToOPHOro 3aHATUNA NPUBOANTCS HUXKE.

e Bbibop NHCTPYMeHTapus 4S8 NPakTUYeCKOM peannsaunm pacCMaTpUBaeMbIX Aafiee MEeTOA0B
umndposot 06paboTku n3obpakeHnin. MPUMEHNTL B peannsauny NPpUIoKEHNIN peKoMeHaaumnum no
ungposon 06paboTke KBaHTOBaHHbIX N3006paXkeHNin. N3y4nTb 0COBEHHOCTN BHYTPEHHENO



npencTaBfieHns n3006pa)keHnin NCNoJib3yeMblM fanee MHCTPYMeHTapueM. Peannsauma mogenen
afVTUBHOIO rayCCOBCKOro LWyMa U UMMYJIbCHON NOMEXH.

3apada Ne 1. PazpaboTka npunoXeHns, peannsyowero MeTom JIMHENHON HU3KO4YaCTOTHOM
bunbTpauny agaNTUBHOIO WYyMa Ha n3obparkeHun. N3y4nTb LgpoBon onepaTop CBEPTKY U
MCNONb30BaTb €ro B KayecTse Mogenn guabTpa. BolpaboTaTe pekomeHaaumm rno BbIbopy nonockl
nponyckaHusa uabTpa B 3aBUCUMOCTUA OT UHTEHCUBHOCTY LLYMa MU NPOAEMOHCTPUPOBATL KX
CrpaBeLIMBOCTb.

3anayva Ne 2. Peanmsaums metoa peKypCUBHOM HU3KOYACTOTHOM (hmunbTpaummn n3obpaxeHuns c
LieSIbl0 CHUXKEHNS YPOBHS agANTUBHOIO WwyMa. N3y4nTb ocobeHHOCTM mnnbTpa 1-ro poga u
MCNONb30BaTh €ro B peannsaumm metona. BoibpaTb KONMYECTBEHHbIA KPUTEPUIA OLLEHKM KaYeCTBa
0bpaboTky (Hanpumep, MaKCUManbHOE NN CpefHEKBAAPaTMYECKOE OTKIOHEHNE 3N1EMEHTOB
o0bpaboTaHHOro nsobpakxeHus oT NCXOOHOr0, CBOBOAHOrO OT WyMa) 1 Mo pe3ynbTaTaM
3KCnepuMeHTa BblpaboTaTb pekoMeHAaumnmn no BbIbopy Mexxay PeKypCUBHbLIM N HEPEKYPCUBHbLIM
bunbTpaMm B 3aBMCUMOCTY OT XapakKTEPUCTUK LyMa 1N n306parkeHns.

3anayva Ne 3. Peanm3oBaTb Moenb MeanaHHOro uabTpa n3obpakeHusa ons ycTpaHeHns
NUMMYJIbCHbIX MoMeX. [IpUMeHUTb B peasiv3aumm anroputM Xoopa nomcka MefunaHsl.
MpoLeMOHCTPMPOBATL BO3MOXHOCTM METOAA NPU pa3sinyHbIX hopMax anepTypbl huibTpa u
WHTEHCUBHOCTU MOMEX.

3apada Ne 4. [leMoHCTpauma MeTtoa yaydlleHns KavyecTsa n3obpakeHna nog4yepknBaHnem
rpaHuu. icnonb3oBaTbh MoAe/ b HEPEKYPCUBHOMO JIMHENHOrO (DUbTPa BEPXHUX YacToT.
Peann3oBaTb BO3MOXHOCTb BbibOopa 13 Habopa hmMnbTPOB C pa3nnyaloWwMMNCs YacToTamm cpesa.
3anayva Ne 5. Peann3oBatb Mogenn gndhepeHunaTopoB n3o0bpaxxeHnsa C Lesiblo KOHTPacTUPOBaHUS
nepenagoB 1 NOArOTOBKN KOHTYPHOrO npenapaTa. 4 pacyeTa Noas Moayaa rpagneHTa
ncnonb3osaTtb onepatopbl Cobens. B peanusaunm onepatopa Jlannaca ncnonb3oBaTb
pa3paboTaHHyO MoLeNb TMHENHOrO PUIbTPA.

3anayva Ne 6. Peann3oBaTb NpuaoxeHne A4 pacyeTa npeobpasoaHna Xoyra nsobpakeHus (Metos
"CTArMBaHMA NpsAMbIX B TO4KK"). MoCTponTb n30bpakeHne NaoCKOCTM NapaMeTpoB 1
NPOAEMOHCTPMPOBAaTL OOHapyXXeHMe NPAMbIX YH4aCTKOB KOHTYpa Ha MCXOLHOM 1306pakeHun.
3apada Ne 7. PazpaboTka npunoxxeHna gasa rnobasbHOro KOHTYPHOro aHaamnsa nsobpaxeHus
MeTodamMy Teopumn rpadoBs. N3y4nTb npasuia NoCTPOEHMA NCXOLHOrO rpada no aHaausnpyemomy
N306paXKeHnto: COOTBETCTBUE BEPLUMH d1IEMEHTAM KOHTYpa, NOCTPOEHME AYyr U UX CTOUMOCTb. 114
pelweHns popMann3oBaHHOM 3ala4ym NOUCKA NYyTU HauMeHbLUled CTOUMOCTU UCMOJIb30BaTb
anropntm A*, MpoaemMoHCTpMpoBaTh paboTy anropMTMa nNpu UCMNosb30BaHNMN Pa3NYHbIX 3BPUCTUK
C Luenbio coKpalleHns obbeMa Noucka, a Takxxe B pa3/IyHbIX YCI0BMAX (0COBEHHOCTK
nN306paXKeHns, MTHTEHCUBHOCTb aAAUTUBHOMO LWyMa Y UMMYbCHbLIX MOMEX).

15. Mepe4yeHb OCHOBHOMW M AOMNOJIHUTENILHOW NIUTEPATYPbl, PECYPCOB MHTEPHET, HE0OX04UMbIX
AJI OCBOEHUA OUCLUNINHBI

Ne
n/n

NcToYHUK

baTypa, B.A. O6paboTka n3obpaxkeHuin 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 goctyna: no noanucke. - 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 KayeCcTBe MHTErpupoBaHHoOM cpelbl pa3paboTku npu nposegeHUn nabopaTopHbiX paboT CTyaeHTam
PEKOMEHOYETCA UCMOJIb30BaHNE YCTAHOBJIEHHOMO B KOMMbIOTEPHbIX KJlTacCax haKynbTeTa KOMMbIOTEPHbIX
HayK IMLLEH3MOHHOro NporpaMMHoro obecneyeruns Microsoft Visual Studio n 6ubnnoTekn KOMMNbIOTEPHOIO
3pEeHUs C OTKPLITLIM NCXOAHbIM KogoM OpenCV.

BHeayauTopHasa camocTosTeNbHasa paboTa, Kak npaBusio, NpeanosiaraeT UCNoJib30BaHWe CTyAeHTaMu
cpenbl pa3paboTkm Microsoft Visual Studio, ohmnumnansHas npouenypa yCTaHOBKU KOTOPOW Ha
CobCTBEHHbIE KOMMbIOTEPbI CTYAEHTOB obecneyeHa hakyibTeTOM KOMMbIOTEPHbIX HayK. ObneryeHHbI



BapWaHT YCTAHOBKW MUHIMabHO HEO6X0AMMON KoHpUrypauum 6ubnmotekn OpenCV npeanonaraet
NpPOCTOoe KONMpOoBaHMe onpefeneHHoro Habopa ainoB Ha COHCTBEHHLI KOMMbIOTEP CTYAEHTA.
dneKTPOHHOE MeToaMYeckoe nocobme cBoboHO pa3BopayMBaETCs Ha AOMALUHEM KOMMbIOTEPE, He
Tpebys cneunansHOR NpoLeaypbl yCTaHOBKM.

Mpn peannsaunmy QUCUNNANHBI MOFYT UCMOb30BaTbCA TEXHOIOM MW 3JIEKTPOHHOI0 06yYeHUs 1
ANCTaHUMOHHbIe obpa3oBaTefibHble TeXHOIOrnKN Ha 6a3e nopTana edu.vsu.ru, a Takxxe gpyrve DoCTyrnHble
pecypcbl ceTn MHTepHeT.

18. MaTepuaano-TeXHuquKoe obecneuyeHue AUCUUNJINHDbI:

KOMMbIOTEPHbIE KNACcChl (haKybTeTa KOMMbIOTEPHbIX HaYK, IMLEH3NOHHOE NporpaMMHoe obecneyeHune
Microsoft Visual Studio, 6ubanoTeka KOMNbIOTEPHOIO 3PEHUSA C OTKPbITBIM UCXOAHLIM KogoM OpenCV
(Open Source Computer Vision Library), anekTpoHHoe meToanyeckoe nocobue (AOC) cobCcTBEHHOW
pa3paboTku.

19. OueHo4YHbIe CpeacTBa ANA NPOBeAeHUA TEKYLLEN U NPOMEXXYTOYHOW aTTecTauun

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

Ne Pazgenbl ANCLUUNANHBI (MOayn) Kon Kopg OueHoYHble
n/n KOMMeTeHUnn  UHAMKaTopa cpeacTsa ans
TekyLen
aTTecTauum
1 Pazgensl 1-3, 5 Knaccudukaumsa meToaos, MNK-1 NnK-1.1 KoMnnekT 3a4au
anropuTMoB 1 cnuctem 0bpaboTkm Nel

n3obpakeHnin. MaTemaTmyeckas Moaesb
HenpepbIBHOr0 N306paxeHus.
MaTeMaTn4eckoe onncaHne CUCTEM
npeobpa3oBaHns HEMpPepbIBHbIX
n306paxkeHnin. OCHOBbI KOJIOPUMETPUN.

2 Pazgensl 8, 9 JInHenHasa undpoBas MNK-1 NnK-1.2 KoMnnekT 3agaM
obpaboTka nsobpaxxeHun. PekypcmeHas Ne2
punbTpaumns.

3 Paspenbl 4, 6, 7 MeToabl CHXeHNSA ypoBHA  TK-1 NnK-1.4 KoMnnekT 3aad
LUYMOB 1 NMOMeX Ha n3obpaxkeHunn. Ne3,4

Yny4yleHve Ka4yecTBa U306paxeHuit.
Mopnenn 3puTenbHON CMCTEMbI Yesl0BEKa.

4 Pasgensl 10, 11 nuckpeTunsaumsa un MNK-1 NnK-1.5 KoHTpoJsibHas
BOCCTaHOBJIEHME N3006parkeHNiA. paboTta Nel
KBaHTOBaHMe n3006pa>keHunin.

5 Pa3gensl 12-15 PecTaBpauus NnK-4 NnK-4.1 KoMnnekT 3a4au
n3obpaxeHun. KOHTYpHbIN aHanus. Ne5,6
Moporosas cermeHTauns. ObnacTHo-

OPVEHTUPOBaHHas cerMeHTauus.

6 Pa3pen 16 lMapansienbHO-pekypCrBHbIE MK-4 MNnK-4.4 KomnnekT 3afau
mMeToAbl 06paboTky n306parkeHni. Ne7



MpomMe)XyTo4YHas aTTecTaums

®opma KOHTpONS - 3a4eT ¢ oueHKon, KoHTponbHas paboTa
OueHoYHble CpeacTBa A1 NPOMEXYTOYHON aTTecTaumm
KoHTponbHasa pabota Ne2

20 TunoBble OUEeHOYHble CPeaAcTBa U MeToAMYeCcKUue MaTepuanbl, onpepensiowime npouenypbl
OLLeHMBaHuSA

20.1 TeKyLwwMN KOHTPOJIb YCNEBAaeMOCTH
KOHTpONb ycneBaemMoCTH No AUCLUMNIVHE OCYLLEeCTBAAETCS C MOMOLLbIO CeAyIoWNX OLLeHOYHbIX CPpeacTB.
20.1.1. MNepeyeHb NPaKTUYECKUX 3a4aHUN

Obwasn noarotoBuTeNbHasA TecToBas 3afadva. Belbop MHCTPYMeHTapus Ans NpakTUYeckon peannsaunm
paccMaTprBaeMbix fanee MeTooB Lnudposon 0bpaboTku nobpakeHnin. NMprMeHNTL B peasn3aunm
MPUI0XKEHNIN peKoOMeHAaLMmn no Lnupposon obpaboTke KBaHTOBaHHbIX N30bpaXkeHn. N3y4unTb
0COBEHHOCTN BHYTPEHHEro npefcTaBieHns n306paxxeHnn NCnob3yemMblM fajnee NHCTPYMEHTapreEM.
Peanusauns mogenein afANTUBHOIO rayCCoBCKOro LWyMa v UMMYbCHOWN NOMeXxU.

3anayva Ne 1 Pa3paboTka NpunoXeHus, peanunsyowero MeTo IMHENHON HU3KOYaCTOTHON (uabTpaunm
afAUTUBHOIO LWyMa Ha n3obpaxeHun. M3y4ynTb LMMPOBON ornepaTop CBEPTKM U NCMONb30BaTh €ro B
KavecTBe MoLenun unabTpa. BeipaboTaTe pekoMeHaauumn no BbIGOpY NOAOCH NPONyCKaHUs puabTpa B
3aBUCMMOCTMN OT UHTEHCMBHOCTM LWIYMa U NPOAEMOHCTPUPOBATbL UX CNPaBeaINBOCTb.

3agada Ne 2 Peanunsauus MeToda peKYPCUBHON HN3KOYACTOTHOW (mnabTpaumm n3obpaxkeHuns ¢ Luebio
CHUXXEHWS YPOBHSA afANTMBHOIO WwyMa. N3y4nTb ocobeHHOCTM hunbTpa 1-ro poaa v NCMNob30BaTh €ro B
peanusaunm metona. BeilbpaTh KOIMYECTBEHHbIA KPUTEPUI OLEEHKM KavecTBa 06paboTkn (Hanpumep,
MaKC/MasibHOE UAN CpeaHEKBaApaTUYECKOe OTKIOHEHNE 31eMeHTOB 06paboTaHHOr0 n306parkeHns ot
NCXopHoro, cB06OAHOrO OT LWyMa) ¥ Mo pe3yNbTaTaM 3KCNeprMeHTa BbipaboTaTb pekoMeHauuy no
BbIOOPY MeXAY PEKYPCUBHBLIM 1 HEPEKYPCUBHBLIM (DUIbTPAMM B 3aBUCUMOCTY OT XapakKTEPUCTUK LLIyMa U
n306pakeHuns.

3apayva Ne 3 Peanm3oBaTh Mofeslb MeANAHHOIO UNbTPA N3006paXKeHNa AN YCTPAHEHNUS UMY IbCHbIX
nomex. MPYMEHUTL B peann3auuny anroputT™ Xoopa noucka MeamaHsl. MpoaeMOHCTPMPOBATH
BO3MOXXHOCTW MeToZa Npu pa3nyHblX hopMax anepTypbl uabTpa N UHTEHCUBHOCTM MOMEX.

3afayva Ne 4 leMOHCTpauns MeToda yJyHleHNs Ka4yecTBa M306pa)keHns nog4yepkmBaHMeM rpaHuL.
icnonb3oBaTb MOAENb HEPEKYPCUBHOTO IMHENHOIO hMIbTPA BEPXHMX HacTOT. Peann3oBaTb
BO3MOXHOCTb Bbibopa 13 Habopa puabTPOB C pa3NnYaLLUMNCA YacToTaMm cpesa.

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

3apada Ne 6 Peanun3oBaTb NpuioXKeHne Ansa pacyeTa npeobpasoaHus Xoyra nsobpakeHmsa (meton
"cTAarmBaHma NpsmbIxX B ToYKK"). MocTpouTb n306parkeHne naoCcKoCT NapamMeTpPoB U
NPOAEMOHCTPUPOBaTL 0OBHapy)XeHMe NPAMbIX Y4aCTKOB KOHTYpa Ha NCXOAHOM 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, MOCTPOEHUE AYr U UX CTOMMOCTb. 115 peLleHuns
hOpMaIM30BaHHON 3ala4M MOWCKA NYTWN HaUMEHbLLER CTOMMOCTU UCMO/b30BaTb aNiropuTm A*,
MpoAeMOHCTPMpPOBaThL PaboTy asropuTMa Npu MCNOJIb30BaHNM PA3INYHbLIX 3BPUCTUK C Liesbio
COKpaLleHns obbemMa NoMCKa, a TakXKe B Pa3fIMYHbIX YCI0BUAX (0COBEHHOCTU 1306parkeHus,
WHTEHCUBHOCTb aAAMTUBHOMO WyMa W UMMNYJbCHBIX MOMEX).

20.1.2. MepevyeHb 3apaHUK ONA KOHTPONbHBIX paboTt



KoMnnekT 3agaHunii Ans KOHTPOJIbHOM paboThl Nel. Llenb KOHTPONS: 3HaHWE OCHOBHbIX METOA0B
undpoBo 06paboTKM N306parKeHNn 1 MaTEMATUYECKOrO anmnapaTta A5 onucaHns n3obpakeHnin un
npeobpasyoLmnx CUCTeM, yMEHNE NPUMEHATbL NepedncieHHble CBefeHns nNpu Bbibope MeTofa peLleHuns
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. 3anuwmnTte 6104HY0 MaTpuuy T 4na npeobpa3oBaHna n306paxeHnst B BEKTOPHOM
npencTaB/IEHNMN, 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 peKypCruBHOMO
unbTpa:

(]

20.1.3. OnucaHue TexXHONOrMu nNpoBeneHuns

Tekyllasa aTTecTaums NPOBOANTCS B COOTBETCTBMU C [0NIOXKEHMEM O TeKyLlen aTTecTauun obyyatowmxcs
no nporpaMmmam BhicLLiero obpa3oBaHns BOpoHEXXCKOro rocyapCTBEHHOIO YHBEPCUTETa. TekyLas
aTTecTaumns NnpoBoAMTCS B (hopMax: YCTHOro onpoca (MHAMBUAYaNbHbLIN ONPOC, PpoHTaNbHasa becena);
3aWwnTbl nabopaTopHbIX PaboT; a TakXKe 2 KOHTPOJIbHbIX PaboT C 3agavyamMuy Mo NEKUMOHHOMY MaTepuany.
CnmncoK NpakTUY4eCKNX NPMEMOB, OCBaNBAEMbIX B MPOLLECCE M3YYEHNS ANCLUMANHBI U UCNOb30BaHHbIX
Npw COCTaBAEHMMN 3aia4 N KOHTPOJIbHbIX BOMPOCOB, MPUBOAUTCS HIXKE.

MaTemaTnyYecKkuin annapaT 418 ONUCaHNA HenpepbIBHbIX M306pa)keHnin n cuctem ansa nx npeobpasoBaHus
* pacyeT ABYMepHOro npeobpasosaHns ®ypbe, aBTOKOPPENALUN, B3aUMHOW KOppenauum;
e nudepeHLnpyOLINEe NUHEAHbIE PUABTPBLI (BUL (YHKLMUIA pacCesaHUa TOYKU U nepefaTovHbIX
yHKLNIA).
Mogenu 3peHus

® KAYeCTBEHHbI aHan3 nepeaaToyHbIX (PYHKUMA (YAaCTOTHbIX XapaKTepUCTUK) KOMMOHEHTOB
mMogenen;

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

KonopumeTpus

* rpaduyeckoe NocTPoeHNe JoKyca.

dnckpeTunsauna n KBaHToBaHue |/|306pa>Kean7|

® POJib MEXaHU3Ma NlaTepPasbHOr0 TOPMOXKEHMNS B IaHHOM KOHTEKCTE;

® pacyeT PaBHOMEPHOro KBAHTOBATENS MPU 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 6104HOM MaTpULbl ANd 3a4aHHOro npeobpasosaHus (Cobens, Jlannaca v T.1.);
* [10Ka3aTeNbCTBO Pa3AenMMoCcTyn 3agaHHoOro npeobpasoBaHns (NpeacTaBuTh 6104YHYIO MaTpULy B
BM/E NMPSAMOro Npon3BeneHNs).

[INCKpeTHbIe ornepaTopbl CyneprosnLnmn, CBEpTKU U YHUTapHbIe Npeobpa3oBaHus, npeobpasosaHue



dypbe

NONYYNTb MAcKy (AMCKPETHbIX OTCHETOB (hYHKLIMM paccesHns To4KM) npeobpa3oBaHUs M3 3aaHHOM
6104HOM MaTpULbl U HA0bOPOT - 3anucaTb 67104HYI0 MaTpULy Npeobpa3oBaHNs, 3a4aHHOI0 MaCKON;
TecTupoBaHMe 3afaHHOro npeobpa3oBaHUsa Ha pa3fennMMoCTb (MpeacTaBNeHMe Macku B BUAE
npousseneHnsa BEKTOpa-cTonbua Ha CTPOKY);

aHaMTMYeCcKasa 3anucb nepefaTovyHoOM YHKUMUM (YACTOTHON XapaKTepUCTUKWN) OUCKPETHOro
NMHENHOro punbTpa, 3a4aHHOr0 Mackomn (pa3mepom - He 6onee 3 * 3), u rpaduyeckoe ee
npeacTaBfieHune.

PekypcuBHasa puibTpauns

MNOJYYNTb YACTOTHYIO XapPaKTEPUCTUKY U YyCJIOBME YCTOWYUBOCTU AN PUNbTPA, 3a[aHHOro
Pa3HOCTHLIM ypaBHEHMEM (4N MPOCTOThl B 3afayax WCMOAb3YKTCS OAHOMEpPHbIe (PUNIbTPSI
nopsifika - He Bbille 2).

MeToAabl NpeaBapuTenbHON 06paboTKn n3obparkeHns

CpaBHUTENbHbIN aHaNN3 (KaYeCTBEHHbIN N KOJIMYECTBEHHLIN) (UABTPOB HUXHUX (N BEPXHUX)
4aCTOT, 3aJlaHHbIX MacKaMu;

NnocTpouTb (Ha KneTyaTon bymare) pe3ynbTaT npeobpa3oBaHMs NPOCTOro ABYXrpadalOHHOrO
n306pakeHnss MeanaHHbIM U HEANHENHBIM MOPOroBbIM (PUSIbTPOM;

pa3paboTaTb aNropuUTMbl YCTPAHEHMSA MOMEX Ha ABYXrpafaLlNOHHbIX N300parkeHnsix (No aHanorum
C NEKLMOHHBIM MaTepuasioMm);

HaNTN HENPEPLIBHY XapaKTEPUCTUKY Nepeaadn spKOCTU Aa8 FMCTOrPaMMHOro BblpaBHUBaAHUSA C
Lefblo MoJyyYeHns 3a4aHHOr0 pacnpeneseHns AapkocTy (pacnpeneneHme 3agaeTcs aHaauTUYeCKM
BbIPaXXE€HWEM MJIOTHOCTW BEPOSATHOCTN);

NPUMEHUTb ANCKPETHOE BbipaBHMBaHWE FNCTOrpPaMMbl M306paXkeHns, A8 KOTOPOro 3afdaeTcs
rmcTorpaMma apkoctu (He 6onee 20 ypoBHEN KBAHTOBAHWS), @ TaKXe - KOJINYECTBO YPOBHEN
KBAHTOBAHUS pe3yibTMpPYOLWEero n3obpaxeHus.

PecTaBpauuns nsobpaxeHun

CMHTE3MpOoBaTb BUMHEPOBCKUA (UALTP ANS pecTaBpaunn n3obparkeHns, NCKa>KeHHOro MHENHON
CUCTEMON C 3afaHHOM (hyHKLUMER pacCeaHNs TOYKN.

CermeHTaums nsobpaxxeHmn

[eMOHCTpauma pacCMOTPEHHbLIX B JIEKLMAX aNropuTMOB KOHTYPHOr0O aHasm3a (anroputM «xyka»,
anropnTM A*) Ha KOHKpeTHbIX N306pa)keHnax (3afgaHHbIX B BUAE MaTpUL, HeDONbLINX pa3MepoB);
LeMOHCTpaLmna nNpuMeHeHUs MeTOLOB annpoKCUMaLuuy KOHTYPHbIX KPUBbLIX (COBMelleHue ¢
CMMMeTPUYHbIMK Urypammn, nojuroHasbHaa annpokcumauus, npeobpasosaHue Xoyra) ons
0bpaboTky 3agaHHbIX (B TabAMYHOM BMAE) KOHTYPHbIX MpenapaTos;

LeMOHCTpaumsa MeToda MOPOroBON CerMeHTauum no ructorpamMmme nsobpaxkeHus (3agaHHoWM
TabnnyHo);

onpefeneHne onTUManbHOro Nopora Aas cerMeHTauum npu 3af4aHHbIX anpuoPHbIX BEPOATHOCTAX U
3aKOHax pacnpeneneHns apKoCcTen nukcenen,

LEeMOHCTpauuns npouenypbl pa3bneHns n odbbveamHeHnsa obnacten Ha KOHKPETHbIX N3006paKeHnsax
(3amaHHbIX B BUAE MaTpuL HebonbLIMX pa3mMepos).

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

Mpy OLLEHMBAHMM Pe3yNbTaTOB YCTHOIr0 ONpoca ¥ 3alinTbl JabopaTopHbIX paboT ncnonb3yeTcs
KayecTBeHHas LWKasa oLeHoK. OLieHKa «3a4TeHo» BbICTABAAETCS, eCu pa3paboTaHHas COracHo
VHAMBUAYaNbHOMY 3a[aHMI0 MPOrpaMMa AEMOHCTPUPYET pe3ysibTaT NPUMEHEHNS1 COOTBETCTBYIOLLEr0
MeToaa 06paboTku ¢ TpebyeMbiMM NapaMeTpaMmn Ha cepun n3obparkeHuii.



OuEeHUBaHNE pe3yNibTaTOB BbINOJIHEHNS KOHTPOJIbHbIX paboT nNpeanonaraeT UCMoib30BaHNE
KOJIMYECTBEHHON LWKasbl. KpuTepun oLeHKu:

- OLleHKa «OTJINYHO» BbICTaBNAAETCA CTYAEHTY, eC/qih npeasnoXXeHHoe 3aJaHne BbIMOJIHEHO MOJIHOCTbLIO:
peLleHbl obe 3apayu, npneeneHo I'IOJJ,pO6H0€ onuncaHue crnocoba 1 nocaenoBaTebHOCTY peweHnsa co
CCbIJIKaMW Ha MaTepuasbl COOTBETCTBYIOLLEr0 pa3aesa NeKLUOHHON YaCcTu AUCUUMANHDBI, AaHbl OTBETHI Ha
BCE OOMNOJIHNTEJIbHbIE BOMPOChI 3adaHNA,;

- OLEHKa «XopoLwo», eC/in NOJIHOCTbIO PeLleHbl 3ada4yn, HO HET OTBETOB Ha AOMNOJIHNTEIbHblIE BOMPOCHI
3adaHund,

- OLleHKa «YJ0BJIETBOPUTENIbHO» BbICTABNSETCSA 33 YaCTUYHOE UM COAEPIKALLEE HECYLLLECTBEHHbIE
owmnbKn peweHne 3agay;

- OLleHKa «HeyOO0BNETBOPUTESIbHO», €C/IN HET pelleHns obeunx 3a4ay KOHTPOJIbHOIrO BapraHTa.
20.2 MpoMeXxXyTouyHasa aTTecTaums

MpoMeXxyTo4YHas aTTecTauuns no AUCLUUNINHE OCYLLECTBAETCS C MOMOLLLIO CIeAYIOLIMX OLLEHOYHbIX
cpencTs

20.2.1. MepevyeHb 3apaHNi ONA KOHTPOAbHBIX paboT

KomnnekT 3agaHunii Ansa KOHTPOJibHOM paboTsl Ne2. Llenb KoHTpons: 3HaHne cnocobos peannsaumm
anropntMoB 06paboTky n30bpa)keHnin B BUAE KOMMbIOTEPHbLIX NPOrpaMM C y4eTOM cneungmkin
npeaMeTHoM 061acTN, METOAMKM aHaN3a BblYUCINTENbHOM CIOXXHOCTY peann3yembiX airopuTMos,
yMeHNEe NPUMEHSATL Nepe-4nuCiieHHble CBeeHNs Npu BbIbope KOHKPETHOro cnocoba anropuTMn4eckom
peanusauun cneumpuyeckon o06paboTkm n3obpaxkeHnin ¢ y4eToM pesyibTaToB aHaAn3a aAropuTMoB Mo
BbIYUCNTENBHON CNOXHOCTW. [puMep BapmnaHTa U3 KOMMNEeKTa 3afaHni O KOHTPOJIbHOM paboThl Ne2:

1. HananTe xapakTepUCTUKY nepegayn apKocTu, npeobpasyloLlyo rmcTorpaMMy K 3akKoHy
pacrnpeneneHus Panes:

]

2. ApKOCTYM NuKcenen 06beKTOB 1 (hOHa pacrnpedenieHsl Mo 3aKoHaM p; U P, COOTBETCTBEHHO:

(]

BbibepnTe onTUManbHbIA MOPOr AN CErMEHTaLUN NPU 3a4aHHbIX anpUOPHbLIX BEPOATHOCTAX MUKCENEN
TOro u apyroro suga P, u P,.

20.2.2. OnucaHue TexXHOJIOrMu npoBeaeHus

MpoMeXxyTo4YHas aTTecTauus NPpoBOAUTCS B COOTBETCTBUM C M0I0XKEHNEM O MPOMEXYTOYHON aTTECTaLUN
obyyatoLMxcs no nporpamMmam Boiclero obpa3oBaHus. MpoMeXxyToyHas aTTecTaumns no MToraMm 0CBOEHMS
ANCLMNAVHBI NPOBOAUTCS B hopMe 3K3aMeHa. YCNOBUSMU A1F NONOXKMUTENBHON NTOMOBOIN OLIEHKM
SBNSIOTCA: BbIMOJIHEHUE BCex abopaTopHbIx paboT, MepeyuncneHHbIX B MPUI0OXKeHNN oL HauMeHOBaHNEM
«KOMMNEKT 3a[lay», @ TakXXe yCrellHoe BbiNoHeHre 06enx KOHTPOJIbHbIX paborT.

na oueHnBaHuUA pe3ynbTaToB 06yquvm Ha 3K3aMeHe UCMOoNb3YTCA C/ieayoWne noKasaTesn:

1. 3HaHMe OCHOBHbLIX METOA0B LndpoBoi 06paboTkn n3obparkeHnin 1 MaTeMaTUYECKOro annapaTa
Ana onucaHna n3obpaxeHni n npeobpasyowmx CUCTeMm;

2. yMeHue NpUMeHATb NepeyncneHHble CBeaeHnsa npu Beibope MeToda pelleHns 3agad obpaboTku
n3o0bpaxeHnit, aHanm3a n CMHTe3a npeobpasyoLmx CUCTeM;

3. BNlageHne MeTOAMKON NCMOIb30BaHMSA M3Y4YEHHOr0 MaTeMaTMYeCKOro annapaTa A4 pelleHuns
3aZlay aHasmM3a 1 CMHTe3a cucTem 06paboTkm n3obparkeHui;

4. 3HaHve cnocoboB peann3zaunm anroputmMos 06paboTku n306paxkKeHnn B BUAE KOMMbIOTEPHbIX
NpOrpamm C y4eToMm cneundukn npeaMeTHon 061acT, METOANKN aHaNN3a BbIYUCAUTELHON
CNOXHOCTY peann3yembiX anropuTMoB;

5. yMeHVe NpUMeHsATb NepeyvncieHHble CBeAeHNs nNpu Beibope KOHKPEeTHOro crnocoba
aNrOpUTMMYECKON peanmnsauunmn cneymnduyeckon 06paboTkmn n3obpakeHnin C y4eToM pesysibTaToB



aHasiM3a aIrOPUTMOB MO BbIMNCINTENbHON CIOXHOCTY;
6. BlageHve HaBblkaMy paboTbl C HECKONbKMMUW LOCTYMHbIMUA MHCTPYMEHTaMW, NpeaHa3HavYeHHbIMU
ONS NPaKTUYEeCKON peanm3aumm nyvyaeMblx MeToA0B 06paboTku n3obparkeHui.
20.2.3. TpeboBaHMA K BbLINONHEHUIO 3a4aHUNA, LWKaJbl U KPUTEPUU OLLeHUBAHUSA
Mpun oueHMBaHUN NCMOJIb3YeTCA Cnefyollas WwKana:

5 6annoB cTaBUTCA, eCiv 0O6yHaOLWNNCA LEMOHCTPUPYET MNOJIHOE COOTBETCTBME 3HAHUN, YMEHUN,
HaBbIKOB NpuBeAeHHbIM B Tabanuax nokasatensam, cBo60AHO onepupyeT npnobpeTeHHbIMK
3HAHUSAMM, YMEHUAMU, MPUMEHAET UX NPU PELLUEHNN NPAKTUYECKNX 3aaY;

4 B6anna CcTaBuUTCS, €Cn 0by4aloLMIACS [EMOHCTPMUPYET COOTBETCTBME 3HAHWIA, YyMEHUI, HABLIKOB
NnpvBeeHHbIM B Tabanuax nokasaTensm, HO AONYCKAeT He3HAYNTEbHbIE OWINBKM, HETOYHOCTM,
NCMbITBIBAET 3aTPYAHEHNS MPY PELLEHNM NPAKTUYECKNX 3aavy;

3 6anna cTaBuTCH, ecnmn obyyaloWwmincs LEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHWI, YMEHWI,
HaBbIKOB NpVBeAEHHbIM B TabanLax nokasaTensm, LONYCKAeT 3HAYNTENbHbIE OLMOKIN nNpwn
peLleHnmn NpaKTMYeCKnX 3aaay;

2 6anna cTaBuTCSA, ecnm 0byYaloWwnincs JEMOHCTPUPYET SBHOE HECOOTBETCTBME 3HAHUN, YMEHUN,
HaBbIKOB NPMBEAEHHbLIM B TabanLax nokasaTensm.

Mpwn caadve 3a4eTa C OLLEHKON
OLeHKa «0T/INYHO» - 5 6annos
OLeHKa «xopoLllo» - 4 banna
OLieHKa «y[10BIeTBOPUTENBHO» - 3 banna
OLIEHKa «Heya0BNEeTBOPUTENbHO» - 2 Banna.

COOTHOLLEHME MOKa3aTeNen, KpUTEPUEB U LLIKAJbl OLLEHNBAHNS pe3ynbTaToB 0byyeHus.

YpoBeHb chopmMupo-
BaHHOCTMU

KpuTtepun oLeHnBaHUA KOMMNEeTEeHL N .
KoMneTeHunn

LLIkana oueHok

CcpopmumpoBaHHbIe 3HaHMS 06 OCHOBHbIX METOAax
umgpposori 06paboTky N300paXkKeHUVi ¥ MaTeEMaTNYECKOM
annapaTte 415 OnUCaHns N306pakxeHni un
npeobpa3syroLmx cncteMm. ChopMUpoBaHHOE yMeHNE
MPUMEHATb NMNEePEeYNCIEHHbIE CBEAEHUNS MU Bbibope
MeTo[a pelueHns 3agaq 06paboTku nzobpaxeHuy,
aHasm3a v cMHTe3a npeobpasyrLmx CUCTEM.
CehopMupoBaHHbIE HaBbIKV BJ1aAEHNST METOANKOMN
MCroJsIb30BaHNS N3yYEeHHOro MaTeMaTMYeCKOro annaparta
A/151 PEeLUEHNS 3a[a4 aHaan3a n CMHTe3a CUCTEM
0bpaboTkn n3obpaxxeHui. ChopMMpoBaHHbIE 3HaAHNS
criocobos peaanzaumm aaroputmos 0bpaboTkm [1oBbILLEHHBIV
n3o0bpaxeHuyi B BUAE KOMIMbIOTEPHbIX MPOrpaMm ¢ YPOBEHb
y4eToMm crieunpukmy npeamMmeTHou 061actm, METOANKMN
aHa/in3a BblYNC/INTESIbHON C/TIOXXHOCTY PEAJTN3YEMbIX
anropntmoB. C(hopMnpPoBaHHOE yMEHNE MPUMEHSTb
nepe4yncieHHble CBeAeHNS rnpu BbiIbope KOHKPETHOro
criocoba aaropuTMUYECKON peaan3almny cneunpnieckomn
00paboTKN N300pa)KeHW C y4eTOM pe3ybTaToB aHam3a
aJIrOPUTMOB 110 BbIYNCANTEIbHON C/IOXHOCTM.
CcpopmumpoBaHHble HaBbiku PaboTbl C HECKOJIbKUMM
AOCTYMHLIMY MHCTPYMEHTaMM, NMpeaHa3HavyeHHbIMU [N15
MPaKTUYeCKOW peanansaumm nlyyaemMbix MeTo408
06paboTkn n3obpakeHmn.

OT/IM4HO




CpopmumpoBaHHble, HO coaepxxalumne oTAesbHbIe npobesbi
npeacTaBaeHnsi 06 0OCHOBHbIX METOAax LiNppoBo
00paboTkn n30bpakeHui  MaTeMaTU4YeCKoM anrnapare
4715 onucaHns n3obpaxeHui n npeobpasyoLmnx CUCTEM.
YcnewHoe, HO cogepxalyee oTAe/bHbIe npobesibl yMeHne
MPUMEHATb NePeYNCNIEHHbIE CBEAEHNS NPy Bbibope
mMeToza peleHns 3agayqy 0bpaboTku nsobpaxxeHu,
aHa/m3a u cMHTe3a npeobpasyrLmx CUCTEM.
CpopmumpoBaHHble, HO coaepxxalumne oTAesbHbIe npobesbi
HaBbIKW BJaAEHNS METOANKON NC0/b30BaHMNS
M3yYeHHOro MaTeMaTM4eCKOro annaparta A4/18 peLueHUs
3afay aHanam3a um CuHTesa cuctem obpaboTku
n3obpakeHnn. ChopMnUpPoBaHHbIE, HO COAEPXKALLME
oTAeNbHble npobesbl npeacTaBieHns o crocobax
peanv3aumm aaroputMoB 06paboTku n30bpaxxeHni B
BUAE KOMIMbIOTEPHbIX MPOrpaMm C y4eToM CreungpuKkm
npeameTHou 061acTu, 0 METOANKE aHan3a
BbIYNC/INTENIbHOW C/IOXXHOCTY PEAJTN3YEMbIX aJIrOPUTMOB.
YcnelHoe, HO cogepxalyee oTAe/bHbIe npobesibl yMeHne
MPUMEHATb NEePEeYNCIEHHbIE CBEAEHUNS NPy Bbibope
KOHKPETHOro crocoba aaroputMm4eCcKon peaamsaumm
cneuncpmnyeckor 06paboTkm n306paxeHui ¢ y4eTom
pe3y/bTaToB aHasim3a ajaropuTMOB 0 BbIYNCNTESIbHOM
c/ioxHocTn. CghopMUpoOBaHHbIE, HO coaepKallmne
oTAebHble pobesibl HaBblKu paboTbl C HECKOJIbKUMMU
AOCTYMHbIMU UHCTPYMEHTAMU, NpeaHa3Ha4YeHHbIMU 415
MPaKTUYeCKOV peaansaumm n3yyaembix MeToL0B
06paboTkn n306paxeHun.

Ba3oBbin
YPOBEHb

XopoLuo

HeronHoe npeactaBiaeHne 06 0CHOBHbIX MeToAaX
ungpposori 06paboTKM N306paXKeHN N MaTeEMaTNYeCKOM
annapate 4J15 ONUCaHUs N306pakKeHni n
npeobpa3syrLmx cucTem. YcneLHoe, Ho He CUCTEMHOE
YMEHMEe NPUMEHATb NepeYnCcIeHHbIe CBEAEHNS Npu
Bblbope mMeToaa pelueHus 3aga4 0b6paboTku
n3obpaxeHuvi, aHaan3a n cuHTe3a npeobpasyLmx
cucTem. HenonHoe BiafgeHne HaBbiKaMy B/1aAeHNS
METOANKON NC0/b30BaHNS U3YHYEHHOIO
MaTeMaTU4ecKoro arnmnaparta A/1s peLueHns 3aaay
aHa/n3a n CMHTe3a cucTem 06paboTku n300paxeHun.
HernonHoe npeactasneHne o cnocobax peannzaumm
azropuTMoB 06paboTKM n30b6paxKeHni B BUAE
KOMIMbIOTEPHbIX MPOrpaMm C y4eToM Creumnpukm
npeameTHou 061acTu, 0 METOANKE aHa/in3a
BbIYNC/INTESIbHOW C/IOXXHOCTY PEATN3YEMbIX aJIrOPUTMOB.
YcnelHoe, HoO He CUCTEMHOE YMEHUE MPUMEHSTb
rnepey4yncieHHble CBeAeHNS Npy BbI6Ope KOHKPETHOIrO
crocoba asropuTMUYECKON peann3aumm crneunpunyeckon
06paboTKn n30bpa)keHui ¢ y4eToM pe3ybTaToB aHasm3a
aJIropUTMOB 110 BbIYUCNTENIbHOU CII0XHOCTU. HeroHoe
B/lafieHne HaBblKaMy paboTbl C HECKOJIbKUMM
AOCTYMHbIMU UHCTPYMEHTaMU, npeaHa3Ha4eHHbIMU 415
MpakTU4YeCcKou peannsaumnm n3y4aemMbix METOL0B
06paboTkn n30bpaxeHu.

[Moporosbivi
ypOBEHb

YnosaeTBopu-TesibHO

®parMeHTapHbIe 3HaHUS UJIN OTCYTCTBUE 3HAHUIA.
®parMeHTapHbIe YMEHUS NN OTCYTCTBUE YMEHWIA.
®parMeHTapHbI€ HaBbIKU UM OTCYTCTBUE HABbLIKOB.

Heynosnetsopu-TessHO







