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1 ey n 3axa4M M3y4YeHUs JUCHHUILJIMHBI (MOLYJI51)

1.1 Ilean ocBOeHUNT TUCUUILIHHBI

O3HakoMJIeHHE C TMPUHIMIIAMH CO3JaHHUs, 00pabOTKHU, CXKATUSA U Tepenadyd HUPpPOBBIX
N300paKeHHI, BKIIIOYast IPUMEHAEMbIC TEXHUUECKHE PEIICHHUS.

3agaum JUCHUILINHDI

1. OcBoeHHe KIIOYEBBIX TEPMHUHOB M TOAXOAOB B o00macTu 1UppoBoii 00paboTKU
HN300pakKeHH.

2. HccnenoBanue 6a30BBIX MOJIETICH onucaHus U 00paOboTKH U(POBBIX H300PAKESHUH.

3. W3ydeHre NpUHIMIIOB MPOCTPAHCTBEHHOM U YaCTOTHOW (pUIbTpaluu 300paskeHUN.

4. N3ydenune MeTo0B CxKATUS N300PAKEHUH.

1.3 MecTo qucuuuinHbl (MO1YJs) B CTPYKTYpe 00pa30BaTeIbHOIi MPOrpaMMbl
JuctunuHa «[{udposas 06paboTka n300paXkKeHU» OTHOCUTCS K 4acTh, GOPMHUPYEMOit
y4acTHUKaMHU 00pa3oBaTeNbHBIX OTHOIIeHWH brmoka 1 "Iucuummuasl (Momxynu)" ydeOHOTO

I1J1aHa.

JucuunnuHa Oasupyercss Ha aucuumiauHax uukia bl, B wactHoctn «b1.0.15.02
WunxenepHas u koMmiblorepHas rpadukay, «b1.0.20 CxeMoTeXHHKA aHAIOTOBBIX 3JEKTPOHHBIX
ycTpoicTBy, «b1.B.03 YcTpolicTBa npuema, riepeaadu u 00pabOTKH CUTHAIOBY.

JucuunnuHa sBisercs mnpeamectBytomei mis aucuumiuael «b1.0.21 [udposas
paauodIEKTPOHUKA U 00pa0OTKa CUTHATIOBY.

1.4 IlepeyeHb NMIAHMPYEMbIX Pe3yJbTATOB O0Oy4YeHHsI MO JAUCHHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrpaMMbl

N3yuenue
00yJaronMXxCcsl CICIYIONUX KOMIIETEHIIUMN

JaHHOW y4yeOHOW AMCLUILIMHBI

HampaBlieHO Ha (GOpMUPOBaHUE Y

Kon u HanmeHoBaHME UHIUKATOpa™

PesynbpTarel 00yueHus O JUCIUILTHHE

IIK-1 Cnoco0eH BBINOJIHATH MaTeMaTHUYECKOe Moae/JMpoBaHue 00bEKTOB U nmpoueccoB 10 THIMOBBIM
METOAMKAM, B TOM YHC/I€ C UCITOJIB30BAHUEM CTAHAAPTHLIX NAKETOB NPUKJIAAHLIX IPOTrpaMM

[IK-1.1 CmocobeH TpUMEHSATh COBPEMCHHBIC
METOAbl HMH(POPMALMOHHBIX TEXHOJOTUH  JUist
MOJICIIUPOBAHUS M TPOSKTHPOBAHMS CIIOXKHBIX
TEXHUYECKHUX CUCTEM

[TpumensieT COBPEMEHHBIC METOIBI 00paboTKH
M300paKEHUH B TEXHUYECKUX CHCTEMax: BBIOMpaTb |
000CHOBBIBATh ANTOPUTMBI O00Pa0OTKH H300paskeHUHA s
KOHKPETHBIX TEXHHYECKHX 33Jad, HCIIOJIb30BaTh METOMBI
NPOCTPAHCTBEHHOH M  YacTOTHOW  (UIbTpalMd s
YIIY4IIeHUs] Ka4eCTBa N300pakKeHHH B pealbHbIX CHCTEMAaX.

IMK-1.2 CrnocoOeH HUCMOIb30BaTh COBPEMEHHBIC
MPUKJIaTHBIC MaKEeThI mporpamMm VTSt
MOIeTUPOBaHUS (YU3NICCKHUX MPOIECCOB

Brnageer crienuanu3upoBaHHBIMU MTPOTPAMMHBIMH TTaKETAMH
00paboTku HU300paKEHUIH, MIPUMEHSIET
CHeNHaTU3UPOBAaHHBIC CPEIbl MOJICIIMPOBAHMA JUIA aHAIH3a
(¢U3UUeCKUX TPOLECCOB Ha WH300paKEHHAX, HCIOIB3YET
00s1ayHbIe WIATGHOPMBI ISl 00pabOTKH OOJIBIINX MaCCHBOB
n300paKeHUH.

IIK-2 CmnocodeH omnpeneasaTb BO3MOKHBIE
AHAJIOTOBBLIX 0JI0OKOB

KOHCTPYKTHBHbIE BapHAHTHI

peanmu3anyu  OTACJIbHBIX

I[MIK-2.1 CnocobeH OCYyLIECTBISATh  OTJIAAKY
JIIEMEHTOB, OJOKOB W CHCTEM BCTPOCHHBIMHU
CpeICTBaMHU IPOTPAaMMHPOBAHUS U CHCTEMaMHU
ABTOMAaTHYECKOI0 NPOEKTUPOBAHUS

Brnaneer mHCTpyMEHTaMHU OTIAAKH aJTOPUTMOB 00pabOTKH
M300pakeHil (MCIOJIb3YeT BCTPOSHHBIE CPENICTBA OTIAIKH,
HCIIOJIb3YET CUCTEMbI ABTOMATHYECKOTO TECTUPOBAHUS).

[IK-2.2 CnocobeH  HMCHOIB30BaTh  MPHUEMBI
NPOEKTHPOBAHMUS  CXEMBl  aHAJOrOBOIO O
CMEUIaHHOTO CHTHAJIOB

3naer apxurekTypy THHOBBIX cxem ATI/LAIT mns
00paboOTKM CHUTHAJIOB, IOHUMAET MPUHINIBI KBAHTOBAHUS 1
JIICKPETH3allMU  AHAJOTOBBIX  CHUTHAIOB, AHAIM3HUPYET
npoOJieMbl  CMEIIaHHBIX ~ CHTHANOB  (IIyM,  HaBOJKH,
CHUHXPOHH3ALNS).




3HaeT MPUHLOUIBL  pabOThl  AHAJOTOBBIX  JTATYUKOB
n300paKeHwsI, AHAJIN3UPOBATH XapaKTCPUCTHKH
AHAJIOrOBBIX CHI'HAJIOB, YMETh HACTpaWBaTh U OTJIAXKUBAThH
aHAJIOTOBBIE OJIOKH cHCTeM 00pabOTKH M300paskeHUH.

[IK-2.3 OcymecTBisATh Ha NPAKTHUKE MPHHIMIBI
MOCTPOEHHSI U (DPYHKIMOHMPOBAHMS aHAJIOTOBBIX
YCTpOICTB

IK-3 CnocodeH BBINMOJHATL PadoThI MO0 MOHTAXKY, HaJagKe, HACTPOWKE, PeryJIMpoBKe W HMCIBITAHUIO
PAaHO031eKTPOHHBIX CPEACTB H 000py10BaHUS

Ymeer MIPOBOAUTD MAarHOCTHK Kame

[IK-2.1 Cmocoben k paboTe 1m0 AMATHOCTHKE H POBOJL A Y P

BH/I€OHAO/IIO/IEHUsI,  CKAHEPOB,  MEIUUUHCKHX M

OLICHKE TEXHHYECKOTO COCTOSTHHS .

N NPOMBIILIEHHBIX CcHCTeM 00paboTku  M300pakeHuH,
PaIHodIeKTPOHHOM anmaparypel, BIIaJiceT

AHAIIU3UPOBATh MCKAMKCHUSA n306pa>1<e1m171, BBI3BAHHBIC

MIpUEeMaMH HaCTPOMKHU
HEHCIPABHOCTSIMH alNapaTypsl.

VYmeer OCYHICCTBIIATH C60pKy WU MOHTaXX KOMIIOHCHTOB

TIK-2.2 CriocobeH MOHTHPOBATh | CUCTEM OOpPaOOTKM M300pa’keHUH, BBHIMOIHATH COCTUHEHUE

PaMO3IEKTPOHHYIO alapaTypy JJIEMCHTOB cXeM 00paboTKu BUJICOCUTHAJIOB,
yCTaHABJINBATh U 3aKPCIUISITh ONTHYCCKUC KOMITIOHCHTEI. )
Brnaneet 0e30MmacHBIMH pUeMaMu (HOpMBI

IIK-2.3 Bmageer 0Oe30macHbBIMH — MpHUEMaMH | 3JE€KTPO0E30MACHOCTH) TNPH  MOHTAaMkKe:  IMPABHIHHO

BBIMOJIHCHUST ~ MOHTa)XXa  PAJUO3JICKTPOHHOW | YCTAHABJIWBAEGT M 3aKPeEIUIsieT  3JICMEHTBI  CHCTEM

amnmnapaTypsl Iepeji ee SKCIulyaTauuen 00paboTkn  W300paKeHWH, MOHTHPYET  ONTHYECKHE
KOMIIOHEHTHI.

Pe?;YJII)TaTI)I 06yqu1/191 0 AUCHUILUIMHE OJOCTUTAKOTCA B PaMKax OCYIICCTBIICHHA BCECX
BHUI0B KOHTAaKTHOM M CaMOCTOSITEILHOMN pa6OTBI 06y‘IaIOH_II/IXC$I B COOTBCTCTBHUH C
YTBCPIKIACHHBIM y‘Ie6HBIM IIJIaHOM.

I/IHHI/IKaTopI)I JOCTHKCHUA KOMHGTGHHI/IfI CUHUTAIOTCA
AOCTHIKCHUU COOTBCTCTBYIOIIUX UM PE3YJIbTATOB O6y‘leHI/IH.

c(OPMHUPOBAHHBIMUA ~ TIPU

2. CTpyKTYypa M coepkaHue TUCHHUILINHBI

2.1 Pacnipenesienne TPY10EMKOCTH JUCHUILIMHBI IO BHAaM padoT

OO6r1iast TpyI0EMKOCTh TUCHUILUIMHBI COCTaBIsAeT 3 3a4eTHbIX eauHullbl (108 yacos), ux
pacnpe/elieHrue 1o BUIaM paboT MPEJICTaBICHO B TaOIUIEe

Buner pador Bcero ®Dopma o0ydeHHS
4acoB OYHO- 3a04Hast
OuHast
3a04Hast
5 6 X X
ceMecTp ceMecTp ceMecTp Kypc
(gacsr) (gacsr) (gachl) (gacsl)

KoHTakTHasi paboTa, B TOM 4Hce: 61,2 - 61,2 - -
AyauTopHble 3aHATHS (BCEro): 56 - 56 - -
3aHATHUS JICKIIMOHHOTO THIIA 28 - 28 - -
71a00paTOPHBIE 3aHATH 28 - 28 - -
NpaKTHYECKUE 3aHITUS - - - - -
CEeMUHAPCKHE 3aHSTHSI - - - - -
WHasi KOHTaKTHas padora: 572 - 5,2 - -
KoHTpomb camocTosTebHO# paboTh 5 i 5 i )
(KCP)
ITpomesxyrounas arrecrarus (MKP) 0.2 - 0.2 - -
CamocrosiTeIbHasi padoTa, B TOM 46,8 ) 46,8 ) )
qucie:
Camocmosimenvhoe usyyenue pasoenos,
CAMON0020MosKa (npopabomka u
nogmopenue AeKYUOHHO20 MAmepuand u 2 i 2 i )
mamepuania — Y4eOHUKO8 U Y4eOHbIX
nocobutl, noO20MOBKA K NPAKMUUECKUM
3AHAMUAM, KOJUIOKGUYMAMY)
IToaroToBka Kk TeKyleMy KOHTPOIIO 20,8 - 20,8 - -
KonTtpoas: - - - - -
TlonroroBka K sK3aMeHy _ _ _ _ _




Ooman
TPY/10eMKOCTh

108 108 108
61,2 61,2 61,2
3 3 3

2.2 Copeprxanue TUCHHUILINHBI
Pacnipenenenue BuioB y4eOHOM pabOTHI M UX TPYIOEMKOCTH I10 Pa3zeiaM JUCIHILUIAHEL.
Pa3nenbl (TeMbl) TUCHMIUIMHBI, U3y4aembie B 6 cemectpe (Ha 3 kypce) (ounast ¢opma

00yuCHHMS)
KonnuectBo 4acos
A Bueayaut
Ne HammenoBanwme paznenos (Tem) yJutropHas OpHas
Bcero pabota
pabora
J | m3 | Jip CPC
6 cemecTp
1. Baenenue B unpoByto 00pabOTKy H300paKeHui 11 2 2 7
2. Maremaruueckre OCHOBBI 00pabOTKH H300pakeHHH 15 4 4 7
3. VYiydnieHue U BOCCTaHOBIICHHE H300paeHH 20 6 6 8
4, I{BeToBas 06paboOTKa U300parKECHHI 20 6 6 8
5. Mopdosorudeckas 00paboTka H300paeHui 16 4 4 8
6. CrxaTre H300paxeHUH. 20,8 6 6 8,8
HUTOI'O no pasdenam oucyuniurvl 102,8| 28 28 46,8
Konrtposs camoctositensHol pabotsl (KCP) 5
IIpomesxyrounas arrecrarus (MKP) 0,2
[ToaroToBka K TeKynieMy KOHTPOJIFO -
O611ast TPYAOEMKOCTh 110 TUCIUILIHHE 108

[Tpumeuanue: JI — nexnuu, 113 — mpaktudeckue 3anatus / cemuHapsl, JIP — nmabGopaTtopHbie
sansitusi, CPC — camocrosiTenbHas paboTa CTy/IeHTa

2.3 Conep:xanue pa3iesioB (TeM) THCIUNIHHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

HaunmenoBanue pasacia

(DopMa TeKy1ero

No (Tembl) Coneprxanue pazzena (TeMbl) KoHTpOIS

1. Hudposas o0paborka wu3oOpaxenuit. Cdepbl NPUMEHEHHUS. K

Buapl ucroununkoB, GopMupyoommx nudpoBoe H300pakeHHe.
OcHoBHble cTaguu 1U(POBOH 00pabOTKM  HM300paKEeHUI.
BBe/ieHHE B OCHOBHBIE KOMIIOHEHTHI U3 KOTOPBIX COCTOWT ~THIH'YIHAS
YHHUBEpcajJbHas cUcTeMa IHU(POBOI 00pabOTKH M300paKeHH.
¢ poByI0 00pabOTKyY 3 C
N JIEMEHTBl ~ 3PUTEILHOTO  BOCHPUSTHS. YUTBIBAHHE |
n300paeHni perucrpanusa 1udpoBoro u3o0pakeHus.. lIBeToBbIE CXEMBI.
OCHOBHBIC MOHSTHS, HCIOJb3yeMbIe IPH JTUCKPETH3ALHUU M
KBaHTOBaHWMM wn3o0paxeHuid. Ilpencrasienne 1mdpoBoro
n3o0paxkenus. [IpocTpaHCTBEHHOE U IPKOCTHOE Pa3pelIeHHe.

2. MareMaTH4eCKue WHaTepnonsus U(pPOBOro HU300paKeHHUS. Buapr K
OCHOBEI 00paboTKu|MHTEpIOIALHUH. IIpruMeps.
n300pakeHn i

3. MareMaTideckuii ~ ammapar B IudpoBoil  00paboTke K
MaremaTtnyeckne n3o0pakeHwii. JInHeiHbIe mpeoOpa3oBaHus. ApupMeTHIeCcKHe
OCHOBBI oOpaOoTku|onepanun. OnepaunMu  Hajg  HEYETKUMH  MHOXXECTBAMH.
U300paXKeHuit IIpocTpaHCcTBeHHBIE ONEpalni. BeKTOpHble M MaTpUYHbIC

oneparuu. [IpeoOpazoBanne H300paXKeHUA.

4, Vnyumienune n|MeTo/ibl OBBIIIEHHS KOHTPACTa: THCTOPAMMHAst SKBaIM3aIHs, K
BOCCTaHOBJICHHE JIOKaNbHOE BbIpaBHMBaHue. [IpocTpaHCTBEHHAs (QUIbTPALUS
M306paKCHHUIT HU300paKEHUH.

5. Viyunense 41/ POPMHPOBAHHE  MACOK  MPOCTPAHCTBEHHBIX (GUIBTPOB. K

CriauBaroliye MpOCTPAaHCTBEHHbIE (OUIBTPHL. MeXaHU3MbI
BOCCTAaHOBJICHUC Y
N MIPOCTPaHCTBEHHOM buIbTpaLuL.. [IpocrpaHcTBeHHAs
300paKenmi KOPPEJISILHS U CBEPTKA..
6. VYyamenune u|YacroTHas bunbpTpanus MN300paXKeHHIA. OcHOBBI K

BOCCTAHOBJICHUC

npeodpazoanus Oypre. CBepTka. J(uckpeTusaius B 4aCTOTHOU




H300paXKeHN ¢unbTpanmu.  [locnenoBarenbHOCTh — IIAroB  YacTOTHOM
¢bumbTpanum. YacToTHBIE GIIBTPBHI CTIIaXMBaHUSA
M300pasKeHMSL. [NoBrIeHnE pe3kocTn n300paKeHHs
JaCTOTHBIMHU (PHIIBTpaMH
7. LBeroBast 06paboTKa [{BeTOBEIC IPOCTPAHCTBA M UX MIPEOOpPa30BaHUL K
n300paKeHUH
8. LBeroBast 06paboTKa MeTonp!l KOppeKIin [[BeTa 1 Oaxanca 6eroro K
n300paKeHUH
9. LBeroBast 06paboTKa CerMe”rarys Ha OCHOBE LIBETA K
n300paKeHUI
10. |Mopdomoruueckas BazoBeie  omeparmm:  Apo3Ws, AWIATAINSL, — 3aMbIKaHHE, K
00paboTKa H300paKCHUH |pa3MbIKAHUE
11.  |Mopdonoruueckas [TpumeHenue [u1s1 BBIACIECHHS TPAHUL] U YCTPAHEHHUS IIYMOB K
00paboTka H300paKeHUH
12. Cxartue n300pakeHUH. KonoBas N30BITOYHOCTD. K
Cxarne uzo0paxxennii. ([IpocTtpaHcTBeHHass W BpeMEHHAS HM30BITOYHOCTH. JIMIIHSSA
nHpopmanusi.
13. Kpurepun BepHocTH BocmpousBeneHus. Cxema — CkaTHs K
. |u3o0Opaxenuil. @Dopmarbl H300pa)KeHH, KOHTEHHEpPH U
Cixatue n3o0pakeHui N
CTaHmapThl  ©kKatus. Meroasl  ©Katus — M300pa)KEeHH.
Komuposanune Xapdpmana. Komuposanne ["omomba.
14. Apudmermaeckoe KOAMPOBaHUE. LZW-xoaupoBanue. K
Cxatne m3obpaxernnit  |KogmpoBanme mmmH cepuit. KomupoBanme Ha 0a3e maOiIoHOB.
Wavelet (BeiiBiieT) cixatue.
2.3.2 3aHsITHSI CEMUHAPCKOI0 TUMNA (Ja00opaTopHble PadoThI)
Ne HaumenoBanue pazgena Conepane pasziena (Tembi) Popma Tekyero
(Temsr) KOHTPOJIA
1. |Beenenwue B mupoByro |ba3oBbie MeToIBI 00pabOTKH H300pakeHHit B cpee MaTiiad Otuer
00paboTKy H300paskeHIH
2. |MaremaTH4eckue WuTepnonanust W ammpoKcuManusi H300paXeHHH CpencTBaMU OTuer
OCHOBBI obpabotku |Matlab
n300paKeHHI
3. |MaremaTmdaeckue JluHeliHbIC U HENIMHEWHBIC TTPeoOpa30BaHuUs H300paKEHUH Oryer
OCHOBBI 00paboTku
H300paKeHHH
4. |YnydmeHue u|J/luneiitnple  mpeoOpazoBaHWs — M300paKEHWI:  CBEpPTKAa U Ortyer
BOCCTAaHOBJICHHUE KOPPEeIIsIus
H300paKeHH
5. |Yaydmenue u|Henuneiinsle mpeoOpa3oBaHus IPKOCTH Otuer
BOCCTaHOBJICHHUE
H300paKeHHH
6. YacrotHas ¢unbTpanus n3odpaxeHuii. OCHOBHI IpeoOpa3oBaHUsS Otuer
Viyuimenue u|®ypre. Ceprka. Jluckpernsanus B YacTOTHOM (HIbTPALIUH.
BOCCTaHOBJICHHUE [TocretoBaTeIBHOCTH IIAr0B YaCTOTHOW (HIbTpanuy. YacToTHbIE
N300pakeHNH ¢unbTpBl  cruakuBaHUs W300pakeHMs. IloBbImIeHHEe pe3kocTH
N300paKeHMsI YaCTOTHBIMH (QHIbTPaMHU
7. |LiBeroBas oO6paboTKa LIBeToBBIE IPOCTPAHCTBA U UX MTPE0OPA30BAHMSA Otuer
HN300paKeHHIA
8. |LiBeroBas oO6paboTKa MerTopI KOppeKIMH 11BeTa 1 OaaHca 6enoro Otuer
HN300paKeHHHA
9. |LiBeroBas ob6paboTKa CermMeHTanys Ha OCHOBE IL[BETA Otuer
M300paKeHUI
10. [Mopdomoruyeckast bazoBrle  omepammu:  3po3us,  OWIATAUS, — 3aMBIKaHUE, Oryer
00paboTKka n300pakeHmi [pa3MbIKaHUE
11. Mopdomnorugeckas IIpumenenue Ui BbLACIEHUS TPAHUL] U YCTPAHEHUS IIyMOB Otuer
00paboTKa n300paxKeHUH
12.|Cxarue n3obpaxenuii. |CpaBHEHHE aNIrOPUTMOB CXKATHA C MOTEPAMHU U O€3 MOTEPh Oruer
13. CxaTue Ha OCHOBE JIMCKPETHOTO KOCHHYCHOTO TpeoOpa3zoBaHUs Oryer

CrxaTtre n300paxeHnit

(AKTI)




14.

Cxatue n3o0pakeHui

Uccnenosanue
WCTIOJIb30BaHNEM TIPEICKA3aHMs W aIallTUBHBIX 0a3ucoB. OleHka
CXKATHS TSI K300PKEHUH C TEKCTYpaMH U TPaeHTaMU

COBPEMCHHBIX dopmaToB COKaTHUs c Ortuer

3amura naboparopHoii padotsl (JIP), Bemonnenue kypcosoro npoekra (KII), kypcoBoit
pa6otel (KP), pacuerno-rpaduueckoro 3amanms (PI'3), mamucanue pedepara (P), acce (D),
koiokBuyM (K), rectuposanue (T) u T.x1.

I[Ipuy  uzyueHum

JUCLUILINHEI

MOTYT  MPUMEHSTCS  BJEKTPOHHOE  00ydeHue,

JUCTAaHIIMOHHBIC 00pa3oBaTeNbHbIe TexHOoJIoruu B coorBercTBHH ¢ DT'OC BO.

2.3.3 IlpuMepHasi TeMATHKA KYPCOBbIX padoT (IP0eKTOB)

He npenycMmotpensl

2.4 llepeyeHb y4eOHO-METOAUYECKOT0 o0ecnevYeH sl JJI CAMOCTOSATEILHOH padoThI
00y4YaIIUXCs M0 JUCHUILIMHE (MOYJII0)

Bung CPC

[lepeuenp y4eOHO-METOANIECKOTO OOECTICUEHHS AUCITUILUINHBI 110
BBINOJTHEHHUIO CAMOCTOSATEIBLHOM PaboThI

CaMocCTOATEeIbHOS HU3y4CHUC

CenstaxnH, B. B. KommbrotepHoe 3penue. AHanmm3 u 00paboTka n300paskeHHid

pa3menoB, camomnoaroroska|/ B. B. Cemstakun. — 3-e u3g., crep. — Cankr-IletepOypr : Jlanmp, 2023. —
(mpopabotka u moBTopeHue|152 c. — ISBN 978-5-507-45583-6. — Tekcrt : amexTponHsbiii // Jlavp :
JICKIMOHHOTO MaTepHaja H|3JICKTPOHHO-OHOIHOTeYHAS cucrema. — URL:
MaTepuana  yueOHukoB  wu|https://e.lanbook.com/book/276455 (nata obpamienus: 03.07.2024).

YUEOHBIX mocobuii,|Mensenes, M. B. IludpoBas o00paboTka u300paKeHHI yueOHo-

MeToandeckoe mocobue / M. B. Measenes. — Kazans : KHUTY-KAU, 2020. —
100 c. — ISBN 978-5-7579-2494-6. — Texct: anexkTpoHHbIN // JlaHb
AJIEKTPOHHO-OMOIHOTeUHAS cucrema. - URL:
https://e.lanbook.com/book/193507

MOArOTOBKA K IPAKTHYECKUM
3aHATHUAM, KOJJIOKBUyMaMy)

2 |IlogroroBka K TEKyLIEMy
KOHTPOITIO

CenstaxnH, B. B. Kommbroteproe 3penue. AHanmm3 u 00paboTka n300paskeHuid
/ B. B. Censsakun. — 3-e m3a., crep. — Cankr-IletepOypr : Jlans, 2023. —
152 ¢. — ISBN 978-5-507-45583-6. — Tekcr : snextpoHHbIi / Jlaub :

3JIeKTPOHHO-OHOINOTEeYHAS cucrema. — URL:
https://e.lanbook.com/book/276455 (nara obpamenus: 03.07.2024).
Mensene, M. B. IludpoBas o0paboTka u300pakeHUH yaeOHo-

Meroauueckoe nocooue / M. B. Measeaes. — Kazans : KHUTY-KAU, 2020. —
100 c. — ISBN 978-5-7579-2494-6. — Tekct: anekTpoHHbIH // JlaHb
ANEKTPOHHO-ONOIHOTEUHAS cucrema. - URL:
https://e.lanbook.com/book/193507

Y4yeOHO-METOANYECKHUE MaTepuaibl I CaMOCTOATEILHONW pabOThl OOYyYaIOIIUXCS W3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3/10poBbsi (OB3) npenocraistoTes
B (hopMax, aJanTUPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS U BOCIPUATHS HH()OPMAIIIH:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOM (popme yBeTMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHo (opme Ha si3bike bpaitns.

JInst man ¢ HapyIEHUsIMM CIlTyXa:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B TIe4aTHOM opme,

— B (hopMe 2IEKTPOHHOT O TIOKYMEHTA,

— B ¢popMme ayaunodaiina.

JlaHHBIN TepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTHU OT
oOydJaronuxcs.

KOHTHHI'CHTA



3. OOpa3zoBaTebHble TEXHOJIOTMHU, NPUMeHsieMble NMPH OCBOCHHH IHCHUILIUHBI
(Mmomyuis)

B xone

HU3YUYCHUA  OUCHUILIIMHBL

NpEAYCMOTPECHO  HCIIOJIB30BaHUC

CIICTYIOIINUX

00pa3oBaTeNbHBIX TEXHOJOTHH: JIEKIWH, JabopaTopHbie paboOThl, MpoOIeMHOE OOydeHHe,
KOMOWHUPOBAHHBIH YPOK, CAMOCTOSATENIbHAS padoTa CTYICHTOB.
KommereHTHOCTHBIN noaxoJa B paMKax IMpenogaBaHusd AUCHUIIIMHBI PCATIU3YCTCA B
UCTIOJIb30BaHUM HHTCPAKTUBHBIX TEXHOJOTHH W AaKTUBHBIX METOJIOB (MO3TOBOTO IITypMa,
pa3bopa 3aaHuid, TPYIIIOBOTO OOCYKICHHS) B COYETAaHUU C BHEAYAUTOPHON pabOTOM.

HCIIOJIBb30BaHHUC

Nudopmannonusie

MH(POPMALIMOHHBIX

TE€XHOJIOTHH,

TCHCKOMMYHHKaHHOHHOﬁ CETH I/IHTepHCT.
AI[aHTI/IBHBIG O6pa3OBaTCJIbHBIe TCXHOJIOTUH, NPUMCHACMBIC IIPU U3YUCHUH OUCHUILINHBI

MIPUMEHSIEMBIC
pecypcos,

npu
JOCTYIHBIX B

KOHCYJIbTALIUM C UCIIOJIb30BAHUEM IEKTPOHHOM IOYTHI.

U3y4CHUH
MH(POPMALMOHHO-

MUCUUIUINHEL:

A JIMLO € OrpaHHMYC€HHBIMHM BO3MOXHOCTAMHU 3IJ0POBbBA IMPEAYCMOTpPEHA OpraHu3anus

4, OneHo4Hble CpeacTBa AJid TEKYIIEro KOHTPOJIA YCII€EBAEMOCTH H l'lpOMe)KyTO'lHOi/JI

arrecranuu

OrneHouHble cpelcTBa MNpeJHa3HAueHbl Uil KOHTPOJSL M OLEHKHM 00pa30BaTEesIbHBIX
JOCTIDKEHUH  00y4aroImuxcsi, OCBOMBIIUX Tporpammy ydeOHoW mucturminabl  «Lludposas
00paboTKa N300paKCHHIN.
OneHouyHbIE CpPeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl sl IPOBEACHUS TeKylIero
KOHTPOJISI B (QOpMe Koalokeéuyma W TPOMEKYTOYHOH aTTecTaluu B (opMe BONPOCOB K

3a4ery.
CprKTypa OLHCHOYHBIX CPEACTB NJHA TeKVIIIeﬁ u l'lpOMe)KyTO‘lHOﬁ arrecranumn
Kon 1 HanmeHoOBaHMe HanMeHoBaHNE OLIECHOYHOIO CPEICTBA
Ne Pe3ynbraTel 00y4eHus
HHAMKATOpA . IIpomexyTouHas
n/n (B cooTBeTcTBUH C II. 1.4) Texymuii KOHTPOIb
(B cooTBeTcTBUH C 1. 1.4) aTTecTalus
[Tpumensier coBpemeHHble | Komiokeuym. Bonpoc na
METO/IbI o0pabotku | Omuem no 1abopamopHsvim 3aueme
M300paKeHU B | pabomam 1-10.
TEXHHYECKUX  CHCTEeMax:
BBIOMpATH u
000CHOBBIBATh AJTOPUTMBI
00paboTkn  M300pasKeHMIA
JUTS KOHKPETHBIX
K-1 Cnoco0eH | TEXHUYECKUX 3aJ1au,
BBINOJHATH HCTIOJIb30BaTh METOJIBI
MaTeMaTH4ecKoe MPOCTPAaHCTBEHHOU u
MOJeTHPOBaHHE 9acCTOTHOW  (UIBTpaIu
00bLEKTOB M NPOLECCOB | JJsl YIYYIICHUS KadecTBa
1 | mo THNOBBIM | N300pakeHUH B peasibHBIX
MeToAWKAM, B  TOM | CHCTEMax.
quciae ¢ | Bnangeer
HCIO0JIb30BAHNEM CHEIHATH3HPOBAHHBIMU
CTAHJAPTHBIX MNAKETOB | IPOrPAaMMHBIMH IaKeTaMH

NPUKJIATHBIX IPOTPaAMM

00paboTkn M300paKeHHH,
MPUMEHSIET
CHeUaIn3pOBaHHbIC
cpeabl  MOJEIHMPOBAaHUS
JUIA aHaiuu3a (U3NUECKUX
IPOLIECCOB Ha
M300paXKeHUSIX,
UCIIOJIb3YET
1aT(HOPMBI

o0JIauHbIe
IS




00paboTku 0O0IBIIIX
MacCHBOB M300pakeHHH.

IIK-2 Cnocooen
onpeeJsiTb BO3MOKHbIE
KOHCTPYKTHBHBIE
BAPHAHTHI peaTu3aluu
OT/JEeJbHBIX AaHAJOITOBLIX
0JIOKOB

Bnameer wHCTpyMeHTaMu
OTIaIKA ANTOPUTMOB
00paboTkn  M300pakeHni
(ucnonbp3yeT BCTPOCHHBIE
cpencTaa OTJIAJIKH,
HCTIONIB3YET CUCTEMBI
ABTOMATHYCCKOTO
TECTUPOBAHUS).

3HaeT aAPXHUTEKTYPY
tunoBeIx cxem ALIIT/ITAIT
ISl 00pabOTKH CHUTHAJIOB,
MTOHUMAET TIPUHITAIIEI
KBaHTOBAHUS u
JTUCKPETH3AINA
aHAJIOTOBBIX
aHAITU3UPYCT
CMEIIIaHHbBIX CUTHAJIOB
(rym, HaBOJKH,
CHHXpOHM3AIH ). 3HAET
TIPAHITHIIET paboTHI
AHAJIOTOBBIX JATYNKOB
M300paXKeHMS,
aHAITN3UPOBATh
XapaKTePUCTHKHI
AHAJIOTOBBIX CUTHAJIOB,
yMeTh  HACTpauBaTh W
OTJI&KUBATh  AHAJOTOBBIC
61oku cucteM 00pabOTKH
N300paKEHHH.

CUT'HAJIOB,
po0OsIeMbl

Konnokseuym.
Omuem no nabopamopuvim
pabomam

Bonpoc na
3aueme
11-23.

MK-3 Cnocoben
BBINOJIHATHL PadoOTHI MO
MOHTAXKY, HasajKe,
HaCTpoiike,
peryimpoBke "
HCTIBITAHUIO
PaaH03IeKTPOHHBIX
cpencTB "
00opynoBaHus

Ymeer
JIMarHOCTHKY
BU/ICOHAOTIOICHNS,
CKaHEPOB, MEUIMHCKUX U
MPOMBIIICHHBIX ~ CHCTEM
00paboTKN HM300paKkeHUH,
AQHATM3UPOBATH
UCKaKEHUSI N300paKeHHH,
BbI3BaHHbIE
HEHCIIPaBHOCTSIMU
annapaTypsl.

Ymeer OCYLIECTBIIATh
cOopky u MOHTaXK
KOMITOHEHTOB cucTeM
00paboTKN H300pakeHUH,
BBITIOJHATh ~ COEJAMHEHHE
3JIEMEHTOB cxem
00paboTkn
BHUJICOCUTHAJIOB,
yCTaHaBJIMBAThH u
3aKpeIvIsATh  ONTHYECKHE
KOMITOHEHTHI. )

Bmaneer 0€e30IacHBIMHU
IprUeMaMHu (HOpMBI
AIIEKTPOOE30TacHOCTH)
NP MOHTAXKE: MPABHILHO
yCTaHaBJIMBaAET u
3aKperuisieT JIEMEHTHI
CUCTEM 00paboTKu
N300paKEHUH, MOHTHUPYET
ONTHYECKHE KOMITIOHEHTBI.

MPOBOJIUTH
Kamep

Konnoxsuym.
Omuem no 1a6opamopHvim
pabomam

Bonpoc na
3aueme
24-33.




TunoBbie KOHTPOJIbHbIE 32JaHUS] MM HHbIE MaTepHAJIbl, He00XO0ANMBIE /IJI1 OLleHKH

3HAHMi, yMEHUIl, HABBIKOB U (MJIH) ONBITA AeATeJbHOCTH, XapPAKTEPU3YIOIIHUX ITANbI
¢GopMupoBaHusi KOMIIETEeHUIMI B MIpollecce 0CBOEHUsI 00Pa30BaTeJIbHON MPOrPaMMBbI
IlpumepHnulit nepeuenv 60nPocos u 3a0aHuil

Bonpocwt ona konnoxeuyma

1. [Tudposas 06padoTka n3obpaxkeHuii. OcHoBHbIC MOHATHS. Chepbl IPUMEHEHHUS.

2. OcHOBHBIE cTaANH TUPPOBOK 00PAOOTKH N300paAKECHUH.

3. OcHOBHBIE KOMIIOHEHTHI M3 KOTOPBIX COCTOUT THIHMYHAs yHHUBEpCalbHas cHcTeMa
ppoBoi 00padOTKH N300PAKEHHA.

4. I1Beronie cxembl. Monenmu RGB, CMYK, CcMmYK, HSV, HSB, HLS, HSI.

5. Jluckpernsanusi 1 KBAHTOBAaHUU U300PAKCHHIA.

6. MaTeprosiius 1udpoBoro n300paXkeHus.

7. Maremarnyeckuii ammapar B LudpoBoll 00paboTke wu3o0pakenuit. JluHeiitHbie
npeoOpazoBanus. ApuMeTUYECKUE ONepalHH.

8. Maremarnyeckuii anmapatr B nudpoBoil 00paboTke m3oOpaxkenuid. Onepanuu Haj
HEYETKMMH MHOXecTBaMHU. [IpocTpaHCTBEHHBIE ONEPaLIUU.

9. Maremaruueckuii anmapar B mupoBoil 00paboTKe n300paskeHH. BekTopHble H
MaTpuuHble onepaiuu. [IpeodpasoBanue n300paxeHMil.

10. [IIpoctpancTBeHHas QuibTpanus u300pakeHuil. OCHOBHBIC T'paJAllMOHHBIC
npeoOpa3oBaHusl.

11. TIpocrpancTBeHHas GuIbTpanus H300pakeHUU. BUIOW3MEHEHHWE THCTOTPAMMEI.
MexaHu3Mbl IPOCTPAHCTBEHHOM (PUITBTpaLIUU.

12. IIpocTpaHcTBEHHAs! KOPPENALUS U CBEPTKA.

13. ®opmupoBaHHe MacoOK HIPOCTPAHCTBEHHbIX  ¢uibTpoB.  CriakuBaroue
POCTPAHCTBEHHBIE (PHIIBTPHI.

14. YactotHas ¢QunpTpanus uzobpaxenuid. Cpeprka. JluckpeTuzanus B 4YaCTOTHOMN
¢unbTpanuu.

15. ITocnenoBaTenbHOCT IATOB YACTOTHOM (hUIBTpaLIMK.

16. YacroTHble GuUIbTPHl CriaxuBaHus u3o0pakeHus. [loBbilieHHE PE3KOCTH
M300paKeHHs YaCTOTHBIMU (PUITBTPaAMHU.

17. Cxarue uzoOpaxenuit. KogoBasi u30brtounocTs. [IpocTpaHcTBEHHAss U BpeMEHHAsS
U30BITOYHOCTD. JINIIHSA HH(pOpMAIHSL.

3auyeTHO-IK3aMeHAIMOHHbIE MATEPUAJIBI LISl POMEKYTOYHOW aTTeCTAIMH (32a4eT)

1. Iludposas o6padoTka nzodpakeHnii. OcHoBHbIE MOHATHS. Cdepbl npumeHeHus. Buipl
MCTOYHUKOB, GOpMUPYIOLIUX [U(POBOE N300pakeHHUE.

2. OcHOBHBIE cTaauu UQpPoBoi 00paboTku n300pakeHuil. OCHOBHBIE KOMIIOHEHTHI U3
KOTOPBIX COCTOUT TUITMYHAS YHUBEpCalbHas cUCTeMa IUPPOBOH 00pabOTKH N300PaKEHUI.

3. DneMeHTbl 3pUTENBbHOr0 BOCHpUATHSA. CUHTHIBAHME M perucTpanus LHu(pPOBOTo
M300paxeHus.

4. I1seroBnie cxembl. Monenu RGB, CMYK, CcMmYK, HSV, HSB, HLS, HSI.

5. OcHOBHBIE TIOHATHUS, WCIONB3yeMble TPH AUCKPETH3alMd W KBAaHTOBAaHUH
U300paKeHUH.

6. IlIpencraBmenue 1mHdpoBoro wu3o0paxkeHus. [IpocTpaHCTBEHHOE ©  SIPKOCTHOE
paspelieHue.

7. UnTepnionsiuyst uu@poBoro n300paxeHus.

8. Maremarnueckuil anmapar B LUppoBoi 00paboTke wu300paxkeHuil. JluneitHble
npeoOpa3oBaHus.



9. MaremaTtnueckuii anmapat B IUPpoBoii 00paboTke n300pakeHnid. ApupmeTnyeckue
oreparuu.

10. MaremaTtnueckuii anmapar B 1udpoBoii 00paboTke m3oOpakeHuit. Onepanuu Haja
HEYETKMMH MHOXECTBAMH.

11. Maremarnyeckuii  anmapar B IUGpoBoil  00paboTke  HM300paKEeHUN.
[IpocTpaHcTBEHHBIE ONEpALIUU.

12. Maremaruyeckuii anmapar B 1u@poBoii 0OpaboTke m3o0pakeHHil. BexTopHbie H
MaTpuuHble onepaiuu. [IpeodpasoBanue n300paxeHHii.

13. IIpocrpancrBernas punbTpanus n3o00paxxeHuii. OCHOBHBIC TTOHSITHS.

14. TIIpoctpanctBeHHas ¢uiubTpanus wu3o0paxeHuil. OCHOBHBbIE T'paJallMOHHbBIE
peoOpa3oBaHusl.

15. IIpoctpancrBenHas punpTpanus nzoopaxeHuil. BuronzmeneHue rucTorpaMmel.

16. TlpoctrpancTBeHHas GuIbTpanus U300pakeHWl. MeXaHH3MBbI MPOCTPAHCTBEHHOMN
buIpTparum.

17. IlpocTpancTBeHHas ¢uiIbTpanus u3o0paxeHuid. IIpocTpaHCTBEHHAS KOPPEIAUs |
CBEpTKa.

18. ®opmupoBaHuE MACOK MPOCTPAHCTBEHHBIX (DHIBTPOB.

19. CrinaxxuBaronye IpoCcTpaHCTBEHHbBIE QUIBTPHI.

20. YactoTtHas punbTpanms nzodpaxkenuii. OcHoBbI peoOpazoBanust Oypre.

21. YacrotHas ¢unpTpanus uzobpaxenuii. [IpeoOpazoBanne dPypre QYHKIHH OAHOMI
HEIPEPBIBHON [TEPEMEHHOM.

22. YacroTtHas ¢unbTpanus nzodpaxenuid. CBepTka.

23. JluckpeTu3anus B 4aCTOTHOW (DMITBTpaLInK.

24. YactotHas ¢QunpTpauus uzoOpaxkeHuil. llociaenoBaTenbHOCTh IIaroB YaCTOTHOM
¢unbTpanuu.

25. YactoTHbIe (PYIIBTPHI CTIQKUBAHUS U300paKEHUSI.

26. [ToBbIIeHne pe3KOCTH N300paKEHHSI YACTOTHBIMU (DMIIBTPaMU

27. Cxarue uzoOpaxkenuil. Konoas u30bITouHOCTH. [IpocTpaHcTBEHHAs M BpeMeHHAs
M30BITOYHOCTS. JIUIIHAST UHpOpMaLIHSL.

28. Cxatue wn3zobpaxenuil. Kputepun BepHOCTH BocmpousBeaeHus. Cxema cxkaTus
N300paxeHU.

29. ®opmatsl H300pakeHUl, KOHTEHHEPbI U CTAHIAPTHI CHKATHSL.

30. Merob! cxxatus uzodpaxennii. Koguposanue Xaddmana. Koguposanue I'otomba.

31. Meroabl cxatusg u30o0paxkeHMH. Apudmerndyeckoe KoaupoBaHue. LZW-
KOJIMPOBaHUE.

32. Meronsl cxatust uzoOpaxkenuil. Koguposanue jumH cepuil. KogupoBanue Ha 6ase
11a0JI0HOB.

33. Meroap! cxxatus uzodpaxenuii. Wavelet (BeiiBrier) cxxarue.

Kpurtepuu onieHuBanus pe3yJibTaToB 00y4eHUs!

«3aUTEHO»: CTYJEHT BJaJleeT TEOPETHMUECKUMHM 3HAHUSAMH 110 BCEM pas3zeiaM Kypca, yMeeT —
NPUMEHATh 3HAHWS, TONyYEeHHBIE TP M3YyYSHWH Kypca I peUieHHs 3agad uppoBOU
00paboTKHU M300paXKeHU, MaTepuall WUTIOCTPUPYET NMPUMEpPaMH, JOMYCKAaeT HEe3HAUUTEIbHbIE
OILINOKH.

«HE 3auYTeHO»: MaTepuaj He YCBOGH WM YCBOEH YaCTHYHO, CTYJIEHT HE 3HAeT OCHOBHBIX
HNOHATUH UPPOBOIl 00pabOTKM M300pakeHUI, MaTEMaTHYECKOIo amrnapaTa, He 3HaeT BHJIOB
GUIBTpallui U METOZOB CXKaTUs M300paxeHuit, He BianeeT [10 s o6paboTku n300pakeHwmid,
HE BBITIOJHHJI YCTAHOBIIEHHOE KOJIMYECTBO JIA0OPATOPHBIX Pa0OT MO AUCIUILTHHE.

OHGHO'—IHBIG cpeacrtBa il HHBAJIMAOB W JIMI C OI'PaHUYCHHBIMU BO3MOXHOCTIMU
300POBbi BBI6I/IpaIOTC${ C YUCTOM UX MHAUBUAYAJIbHBIX HCI/IXO(l)I/BI/I‘{eCKI/IX 0COOEHHOCTEH.



— Tpu HEOOXOJUMOCTH HWHBAIUAAM W JIMIIAM C OTPAHUYCHHBIMH BO3MOKHOCTSIMH
3I0POBBS MTPEOCTABIISCTCS TOTIOJIHUTEILHOE BPEMsI ISl TIOJATOTOBKH OTBETA Ha 3a4eTe;

— MIPU MPOBEICHUH MPOIETYPhI OIICHUBAHUS PE3yJIbTATOB 00YUEHUS WHBAIHUOB U JIUII C
OTrPaHUYCHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI TIPEAYCMAaTPUBACTCS UCIOJIh30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIAYATHHBIMA OCOOCHHOCTSIMU,

— TIpU HEOOXOJAUMOCTH ISl O0YYAFOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
U UWHBAJIUAOB IpOLEypa OICHUBAHUS pPE3YJIbTaTOB OOYYEHHUS 10 AWCIMILIUHE MOXKET
MPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpeIycMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
nHpopmanuu:

Jis 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

JIJist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0ydJarouuxcsi.

5. Ilepevennb y4eOHOI JIuTepaTypbl, HHPOPMALMOHHBIX PeCypPcOB H T€XHOJIOTHil

5.1. YueOHasi auTeparypa

1. BopeckoB, A. B. OCHOBBI KOMIIBIOTEPHOI IpaduKy : y4eOHUK U IPAKTUKYM /I BY30B /
A. B. bopeckos, E. B. Illukna. — Mocksa : MU3natensctBo FOpaiit, 2025. — 219 c. —
(Boicmiee oOpazoBanme). — ISBN 978-5-534-13196-3. — Tekcr : »neKTpOHHBIN //
O6pasoBarenbHas wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/560176.

2. KommnbrotepHas rpaduka : Mmetoguueckue ykazanus / E. A. Banmuna, M. A. Eroposa, E.
C. Ko3suxk, 1O. B. Cemaruna. — OpenOypr : OI'Y, 2024. — 129 c. — ISBN 978-5-7410-
3307-4. — Tekcr : 27eKTpOHHBIN // JlaHb @ 3IEKTPOHHO-OMOIMOTEYHAsT CHUCTEMa. —
URL.: https://e.lanbook.com/book/502505.

3. Censnkul, B. B. KomnbrlorepHoe 3penue. Ananu3 u obpabotka muzoOpaxenuii / B. B.
CensakuH. — 3-¢ u3j., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 152 c. — ISBN 978-5-
507-45583-6. — Tekcr : anexkTpoHHbI // JlaHb : 3M€KTpOHHO-OMONMOTEYHAs cUcTeMa. —
URL: https://e.lanbook.com/book/276455 (nara obpamenusi: 03.07.2024).

4. Bbopucosa, 1. B. KomnsrotepHoe 3penue. Lupposas o6paboTka u aHaIu3 U300pakeHUN
: yaebHOe mocoome / Y. B. Bopucosa. — HoBocubupck : HI'TY, 2022. — 163 c. — ISBN
978-5-7782-4851-9. — Tekcr : anekTpoHHBIN // JlaHb : 3JIEKTPOHHO-OMONIMOTEUYHAS
cucreMa. — URL: https://e.lanbook.com/book/404522 (nata obpamienus: 03.07.2024).

5. Censuxus, B. B. KomnbiorepHoe 3penue. Ananus u 06paboTka n300paxeHuit : yueOHUK
st By30B / B. B. Censtakun. — 2-e usn., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 152
c. — ISBN 978-5-8114-8259-7.— Tekct : »nekTpoHHBIN / JlaHb : 3IEKTPOHHO-
oubnmmoreunas cuctema. — URL: https://e.lanbook.com/book/173806 — Pexum mocryma:
JUIs aBTOPH3. MOJIb30BATENCH.

6. Ilwummnaa, O. U. Ludposas 06padoTka H300pakeHNH : y4eOHO-METOAMIECKOE TTOco0me /
O. W. Ulununa, JI. A. Haymos, E. A. YBapoBa. — Ps3ans : PI'PTY, 2021. — 265 ¢. —
Texcr : onexkrponusni / Jlanb : 3nekTpoHHO-OMOMMOTewHass cuctema. — URL:
https://e.lanbook.com/book/310580.


https://urait.ru/bcode/560176

7. Mengenes, M. B. Lludposast 06padoTka n3o0paxeHuil : yueOHO-METOINYEeCKOe TToco0ue
/ M. B. Mensenes. — Kazans : KHUTY-KAU, 2020. — 100 c. — ISBN 978-5-7579-2494-
6. — Tekct: osnexTpoHHsblii / Jlanp : s1meKkTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/193507. — Pexxum goctyna: ajist aBropus. [lonp3oBareneit

8. TloramoBa, M. H. OcHOBBI 00paboTKH n300paxeHuii B monurpaduu : yaeoHoe mocoodue /
M. H. Iloramosa, I'. ®. CaxabyraunoBa. — Kemeposo : KemI'VY, 2020. — 112 ¢. — ISBN

978-5-8353-2711-9. — Tekcr : anekTpoHHbl // JlaHb : 3JIEKTPOHHO-OMONIHMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/162586 — Pexwm mocTyma: s aBTOPH3.
II0JIb30BaTENEH.

9. KommbroTepHas o0paboTka u3zoOpakenuil. CopeprkaTeabHbIH TMOUCK H300paKEHHH U
JECKPUITOP IIBETOBBIX KOHTPACTOB : ydeOHoe nocodue / I'. U. bop3yHos, A. A. ®upcos,
A. H. HoBukos, JI. M. I'oponenueBa. — Mocksa : PI'Y um. A.H. Kockiruna, 2020. — 52 c.
— ISBN 978-5-87055-967-4. — TekcTt: onekTpoHHbld// JlaHb : SJIEKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/197999 — Pexxum mocryma:
JUISL aBTOPHU3. TIOJIb30BaTENEH

10. batypa, B. A. O6paboTka nzobpaxenuii B cucreme MATLAB : yue6Hoe nocobue / B. A.
barypa, A. 0. Tponuenko, A. A. Tponuenko. — Cankr-IletepOypr : HUY UTMO, 2019.
— 41 c.— Texkcr : anekTpoHHBIN // JlaHb : 35eKTpOHHO-OMOMMOTeUHas cuctema. — URL:
https://e.lanbook.com/book/136412 — Pexxum mocTyma: ajis aBTOPU3. MOJIb30BATEIICH.

11. O6paboTka pacTpoBbIX H300paxeHwuii : yuebHoe nocobue / B. B. iBanos, A. B. ®upcos,
A. H. HoBukos, A. HO. Mannesuu. — Mocksa : PI'Y um. A.H. Kockiruna, 2018. — 93 ¢. —
ISBN 978-5-87055-667-3. — TekcT : a5ieKTpoHHbIH // JIaHb : 3JIeKTPOHHO-OUOIMOTeUHAS
cucrema. — URL: https://e.lanbook.com/book/128860 - Pexwm nocTyma: st aBTOpH3.
I10JIb30BaTENEN.

12. KpaBuenko JI. B. Photoshop miar 3a mrarom. Ilpaktukym : ydeOHoe mocobue / JI. B.
KpaBuenko, C. . KpaBuenko. - Mocksa : ®OPYM : UHOPA-M, 2018. - 136 c. -
http://znanium.com/catalog.php?bookinfo=939891.

13. XBopoctos /. A. 3D Studio Max + VRay. I[IpoektupoBanue au3aiiHa Cpeibl : yueOHOe
nocobue / JI. A. XBopoctoB. - MockBa : ®OPYM : UHOPA-M, 2018. - 270 c. -
http://znanium.com/catalog.php?bookinfo=942731.

14. YMmusmkun C. B. OcHoBbI Teopuu 1nudpoBoi 00pabOTKH CUTHANOB : [yueOHOe nocodue]
/ C. B. Ymusikus. - U3a. 2-e, ucnp. u pom. - Mocksa : TexHocdepa, 2016. - 527 c. : ui.
- (Mup upoBoit 06padboTkm). - budsmmorp.: ¢. 525-527. - ISBN 978-5-94836-451-3.

5.2. lepuoanueckasi JuTEpaTYpa
He ucnons3yercs

5.3. HHTepHeT-pecypchbl, B TOM 4YHCJIe COBpPeMeHHble NpodeccHOHAIbHbIE 0a3bl
JAHHBIX U I/IH(l)OpMalll/IOHHI)Ie CIIPaBOYHLIEC CHCTEMbI

JIeKTPOHHO-0ubMoTeuHbIe cuctemMsl (IBC):

1. DBC «HOPAUT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWHy» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. ODBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IpodeccnonanbHbie 0a3bl JTAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuanst nuznarensctea Wiley https://onlinelibrary.wiley.com/
Hayunast snekrponnas oudnuorexa (HOB) http://www.elibrary.ru/

agkrwnE
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6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3alIaHbIX HAyYHBIX KypHAJIOB Ha Poccuiickoit
wiatdopme HayuHbIX xypHamoB HOUMKOH http://archive.neicon.ru
7. HamumoHanpHas DJJIGKTPOHHAs OWOMMOTEKa (OCTYHn K DIEKTPOHHON OuOnmoTeke
nuccepraiuii Poccuiickoit rocynapcrBennoii oubmmorexu (PI'B) https://rusneb.ru/
8. Ilpesupentckas oubnmorexa um. b.H. Enpuuna https://www.prlib.ru/
9. DmnexrponHas koymekmus Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https:/link.springer.com/
17. "Jlekropuym TB" http://www.lektorium.tv/
18. YuuBepcurerckas unpopmaimontas cucrema POCCUSA http://uisrussia.msu.ru

HNudopmanuoHHble CIPABOYHbIE CHCTEMBI:
1. Koncynbrant [lmtoc - cipaBouHas mpaBoBast ccTeMa (JIOCTYI 10 JIOKAIbHOW CETH ¢
KOMITHIOTEPOB OMOINOTEKH)

Pecypcbl ¢cBOGOTHOTO 10CTYNA:

1. AwmepukaHcKas maTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHACKUX auccepTarmii http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MMUHHUCTEpPCTBO HayKH U BbICIIero oopazoBanus Poccuiickoit @enepanun
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii mopTan "Poccuiickoe odpazoBanue” hitp://www.edu.ru/;

6. Wudopmarnmonnas cuctema "EnuHOe OKHO 10cTyma K 00pa3oBaTenbHBIM pecypcam”
http://window.edu.ru/;

7. Enwmnas komnekuus nupoBbIX 00pa3oBaTeNbHBIX pecypcos http://school-
collection.edu.ru/ .

8. ®denepanbHBII HEHTP HHPOPMAITHOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekr ['ocymapcTBEHHOrO HHCTHTYTa pyccKoro si3pika uMeHu A.C. [Tymkuna
"Oo6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(pOpMaMOHHBIN mopTan "Pycckuii si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTH4YeCKUX TOJIKOBBIX cioBapeit http://www.glossary.ru/;

12. Cnosapu u sHimkioneauu http://dic.academic.ru/;

13. O6pa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

14. 3akonHompoekT "O6 oOpasoBanuu B Poccuiickoit denepannn". Bonpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

Co0cTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTe/bHbIe 1 HH(POPMAIIMOHHBIE PECYPChI

KyoI'Y:

1. Cpena MoaynbHOTO AMHaAMHUYecKoro ooy4enus http://moodle.kubsu.ru

2. baza y4eOHBIX MIaHOB, y4eOHO-METOJMUECKUX KOMILIEKCOB, ITyOIIMKAIIMN 1
koHpepenmii http://mschool.kubsu.ru/

3. bubanorexa nHhopMaIMOHHBIX pecypcoB Kadeapbl HH(HOPMAIIHOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/
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5. DnexTpoHHbIE 00pa3oBaTeNbHbIE pecypchl Kadenpbl MHOOPMAIMOHHBIX CHCTEM U
TexHosioruii B oOpaszoBanum KyOI'Y u HayuHo-merommdeckoro >xypHaia "IIIKOJIBHBIE
T'OAbI" http://icdau.kubsu.ru/

6. MeToauyeckne YyKa3aHusi [IJsi O0y4YalOIIUXCA 10 OCBOEHHMIO JMCHUILUIMHBI
(Momy.Jis)

Opranuzanus npouecca ocBoeHus aucuuruinie «L{ugposas o6paboTka n300paskeHU»
BKJIIOYAET HECKOJIbKO OTJENIbHBIX OJIOKOB: IPOpabOTKa, aHAJIU3 U MOBTOPEHHE JICKIIMOHHOTO
Marepuaia; 4reHue M pedepupoBaHUE JUTEPATYPHI; BHIMOIHEHHE MHUCbMEHHON KOHTPOJIHHOMN
paboThI; MOArOTOBKA K KOJNIOKBUYMY; ITOJTOTOBKA K 9K3aMEHY.

[IpopaboTka, aHanu3 U MOBTOPEHUE JIEKIIMOHHOTO MaTtepuana. [IpoilieHHbIN Ha TEKIUAX
marepuan TpeOyeT o00s3aTeIbHOW CaMOCTOATENBHOTO OCMBICIEHUs cTyAeHTa. [l Oosee
3¢ (HEeKTUBHOTO OCBOCHHS Kypca IIEeIeCOO0pa3sHO aHaIM3upOBaTh JICKIIMOHHBIA MaTepua
CJIEAYIOUIMM 00pa3oM: MOBTOPHO IPOYMTAB KOHCIEKT JIEKIUH, HEOOXOIUMO IPHUCTAIbHOE
BHUMAaHHUE VYJEIUTh KIIOYEBBIM TOHSATHSIM TEMbl, OOpAaTUBUIMNCH K CIPAaBOYHOH U
PEKOMEH/I0BaHHOH y4eOHOM U crelHaIbHOM JIuTeparype.

Urenue u pedepupoBanue auTeparypsl. M3yuenue autepaTypsl K Kypcy (Kak OCHOBHOM,
TaK W JONOJHUTENbHOM) SBJIsETCSs BaXHEHUIIMM TpeOOBAaHHEM M OCHOBHBIM HHIMKATOPOM
OCBOCHHUSI COJIepKaHUs Kypca. [l CTYACHTOB UMEIOTCS OJICKTPOHHBIC YYCOHUKH TIO
mucuuiuinbe «ugposas 00paboTka U300paxkeHni», KOTOPbIE O3BOJISIOT 00JErYUTh U CIeNaTh
0oJee MI0I0TBOPHBIM U3Y4YE€HHUE JAaHHOW AUCLUILINHBIL.

ITonroroBka k Ko/uIoKkBUYMY. KoyulokBuyM - BuA y4eOHOIO 3aHATHS, MPOBOAUMOIO C
LIeJIbI0 TIPOBEPKU M OLIEHUBAHUS 3HaHUM ywamuxcs. OH NpoBOIUTHCS KaK MacCOBBIA ompoc. B
XO0Jle TpPYNIOBOrO OOCYXAEHHUS CTYIEHTbl YydaTcs BBICKAa3bIBaThb CBOI TOYKY 3pEHHUS IIO
OINpEeIeIECHHOMY BOIPOCY, 3allMIIATh CBOE€ MHEHHE, NPUMEHSsS 3HAHUS, NOJy4YEHHbIE Ha
3aHATHUAX 10 IpeAMETY. A IpenojaBaTellb B 3TO BPEMsI UMEET BO3MOKHOCTh OLIEHUTh YPOBEHb
YCBOEHHUS CTyJAEHTaMu Matepuana. [lns caMOCTOATENbHOW IOATOTOBKM K KOJJIOKBUYMY
CTYACHTY HeoOXo[uma JeTajbHas MpopadOTKa W MOBTOPEHHUE JIEKIMOHHOTO Marepuaia Hu
MCII0JIb30BAaHUE JI0IIOJHUTENIBHOMN JINTEPATYPHI.

ITonroroBka k 3adeTy. Bompochl k 3aueTy cocTaBiIeHbl TAKMM 00pa3oM, 4TO 3aTparuBaroT
BCE OCHOBHBIE pa3/ieiibl Kypca. OCHOBHBIMM MaTepuaiaMH JJIsi OATOTOBKH K 3a4eTy SBIISIOTCS:
KOHCIIEKThl JIEKIMH, ydeOHas M copaBoyHas JjuTeparypa. [lng cnaum 3adera sBIiseTCS
00s3aTeNbHBIM BBIIIOJTHEHHE BCEX JIaOOpaTOpHBIX paboT, MNPEAYCMOTPEHHBIX B paMKax
JUCLUIUIMHBL, a TaKKe YCTHBI OTBET B pamkax 3adera. [lo OKOHYAaHUU 3aHATUH CTYICHTBHI
CHAIOT 3ayeT MO AMCLUUIUIMHE B YCTHOM (Qopme. OpUEHTHPOBOUHOE BpeMsl Ha MOAroTOBKY 40
muH. IIpermonaBaTens ompamMBaeT CTYAEHTAa Ha NpPEAMET BBIABICHHMS 3HAHUS OCHOBHBIX
MOJIO)KEHUH JTuCHUIUIMHBL. [IpenonaBarento MpenocTaBiseTcs MpaBO 3aJaBaTh CTYJAEHTaM
JIOTIOJTHUTEIIBHBIE BOIIPOCHI 10 BCeH yueOHOM mporpaMMe AUCHUILIMHBL. Pe3ynbTar ciaum 3ayera
3aHOCUTCS MPEIO0/IaBaTEIeM B SK3aMEHAIIMOHHYIO BEIOMOCTb U 3aYETHYIO KHHUKKY.

B ocBoeHun AMCHUIUIMHBI MHBATUIAMU M JUIAMU C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbs OOIBINIOE 3HAYCHHE WMEeT HHJWBHyalbHas y4deOHas paboTa (KOHCYNbTAllUU) —
JIOTIOTHUTEIbHOE Pa3bsICHEHHE yueOHOro MaTepuarna.

NunuBuayanbHple KOHCYIBTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (DaKTOpOM,
CMOCOOCTBYIOIIUM WHIWBHIYyAIH3AIIUA OOYYCHHUS M YCTAaHOBJICHUIO BOCITUTATEIHHOTO KOHTAKTA
MEXIy TIpernojaBaTeieM W OOyJaroIlMMCS WHBAIWIOM WJIA JMIOM C OTpPaHUYEHHBIMU
BO3MOKHOCTSIMHU 3JI0POBBSI.

7. MaTrepuajibHO-TEXHUYECKOE o0ecriedeHne 1o JUCHUIIHHE (MOIYJII0)

HanmeHoBanue crienuaibHBIX
MMOMEIIEHNI

OCHAaIIEHHOCTD CITEIUAJIbHBIX
MOMEIIEHUI

HequCHL JIMIOCH3MOHHOI'O
IIpOrpaMMHOTO obecneueHus

YuebHble ayJMTOPHU JUIst

MebGenb: yuyeOHas MeOenb

Microsoft Windows 8, 10;



http://icdau.kubsu.ru/

NpOBeNeHNs 3aHsaTHii JekiuonHoro | Texuuueckue cpenctea odyuenus: | Microsoft Office Professional Plus.

THIIA 9KpaH, POEKTOP, KOMIIBIOTEP
Y4eOHbIE ayIUTOPHA st | Me6enb: yueOHas MeGeib Microsoft Windows 8, 10;
TPOBEICHUSI sausTuii | Texuuueckue cpencrsa ooyuenus: | Microsoft Office Professional Plus.
CEMHHAPCKOT0 THIIA, TPYIIIOBBIX U | 3KPaH, IPOEKTOP, KOMIIBIOTED Marna6
WHANBUAYAIbHBIX  KOHCYJIBTALNIA,
TEKYILEro KOHTPOJISL u
MIPOMEXYTOUYHOHN aTTeCTalui

Jnist caMOCTOSITENIbHOM ~— pabOThl  OOyYaromuxcsi  MPEayCMOTPEHBI  MOMEIICHHMS,

YKOMIUIEKTOBAaHHBIE CHEIMATH3UPOBAHHON MeOebi0, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOH €
BO3MOXHOCTBIO MOJKIIOUEHUS K ceTu «MHTepHeT» M o0ecrneyeHueM JOCTyIa B 3JIEKTPOHHYIO

UH(POPMALMOHHO-00Pa30BaTENBbHYIO CPEely YHUBEPCHUTETA.

HaumMmeHnoBaHue noMemeHu ais
CaMOCTOSATEIFHONW PabOTHI
o0yyaromuxcs

OcHaIIeHHOCTh TOMEIICHUH TS
CaMOCTOSTENTFHON pabOTHI
00yJarImuxcs

[lepeueHb NULIEH3UOHHOTO
MIPOTPAMMHOTO 00ecTICUeHHS

[Tomelenue 1151 caMOCTOATEIBHOM
pabOoThI 00YJAOLTUXCS (UUTATBHBII
3an Hay4Holi Oubianorexn)

MebGenb: yuyeOHast MmeOenb
Kommiekr  crnenuanu3npoBaHHOM
MebeIH: KOMIIBIOTEPHbIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAsI
TEXHHUKa C TOAKIIOYEHHEM K
HHPOPMALMOHHO-
KOMMYHHKAIMOHHON
«/HTEpHET» M IOCTYIOM B
EKTPOHHYI  HH(POPMAIIOHHO-
00pa3oBaTeIbHYI0 cpeny
00pa3oBaTeNbHON  OpraHW3aLUH,
BeO-KaMepbl, KOMMYHHKAIlHOHHOE
obopynoBanue, oOecreunBaromice
J0CTyl K CCTH HUHTECPHCT
(poBoaHOE COETMHEHUE u
OecrpoBOJIHOE  COENMHEHUE  TI0
texronoruu Wi-Fi)

CCTH

Microsoft Windows 8, 10;
Microsoft Office Professional Plus.

IlomemeHue i1 caMOCTOSATENbHON
pabotsl obyuarommxcs (ayn.208c)

Meo6ens: yuebHas mebenb
KoMmmexkr  cnenuanuzupoBaHHON
MeOemH: KOMITBIOTEPHBIE CTOJBI
O6opynoBanue: KOMIBIOTEpHAS
TEXHHKa C TOAKIIOYCHHEM K
HHPOPMALMOHHO-
KOMMYHHMKAIMOHHOM
«IHTepHeT» M OCTYIIOM B
NEKTPOHHYI0  MH(OPMAIOHHO-
00pa3oBaTeNbHYIO cpeny
o0Opa3oBaTeNpHOH  OpraHM3aluHy,
BeO-KaMepbl, KOMMYHHKaI[IOHHO®
obopynoBaHue, obecreynBaroee
JIOCTYTI K CeTH  HWHTEpHET
(mpoBomHOE COCITMHECHUE u
OecrpoBOTHOE  COCIUHEHHE  I10
texnonorun Wi-Fi)

CCTH

Microsoft Windows 8, 10;
Microsoft Office Professional Plus.




