MuHMCTEPCTBO Hayku 1 BbicLlero obpasoBanunsa Poccuiickon denepaumm
dhenepanbHoe rocygapcTBeHHoe BlompkeTHoe obpasoBaTenbHOe yupexaeHue
BbiCLLUEro obpasoBaHus
«CaHkT-lNeTepbyprckmii rocygapCTBEHHbIN YHUBEPCUTET MPOMBILLNIEHHbLIX TEXHOMNOMIN U AM3arHay
(cnerynta)

YTBEPXOAIO
[MepBbIi NpOpeKTop, NPOPEKTOP MO
YP

A.E. PyauH

Pabouasi nporpamma AUCUUNIIUHBI

b1.B.06 | O6opyaoBaHue 1 TEXHOMOMNS NMpenpuHTa

Y4ebHbINn nnaH: 2024-2025 15.03.02 BLUMM MNpuHTtmeanacuct n komnnekcsl 3A0 1-3-135.plx

Kadenpa: | 2 | Monurpadmyeckoro o6opynoBaHUS 1 ynpaBneHus

HanpaeneHve nogrotoBku:
(cneunanbHOCTB)

15.03.02 TexHonornyeckne maluvHbel n obopygosaHue

Mpodunb NOAroTOBKM: MpuUHTMeanacucTeMbl U KOMMIEKChI
(cneuvnanusaums)

YpoBeHb 0bpasoBaHus:  Hakanaspuat

dopma oby4eHus: 3ao04Has

MnaH y4ye6GHoro npouecca

KoHTakTHas paboTa Toyaod o

CemecTp ofBvuaiinxecsa Cawm. KoHTporb, yooe opMa )

MKOCTb, | MpPOMEXKYyTOYHOM

(kypc anst BAO) | nevim  |11a6. sansitus| PadoTa yac. RET ot
ML 4 32 1
3 PNa 4 32 1
4 — ; ° o7 > 3 Ok3ameH

PN 4 8 87 9 3
Utoro L 8 8 119 9 4
Pra 8 8 119 9 4

CaHkT-lNeTepbypr
2024



Pabouas nporpamMmma ancunniinHbl cCocTaBlieHa B COOTBETCTBUU C Cbeﬂ,epaﬂbelM rocygapCtBeHHbIM 06pa3OBaTeﬂbelM
CTaHOapTOM BbiCLLEro 06pa3OBaHVIF| Nno HanpasJ1IeHUO NoAroToBKN 15.03.02 TexHonornyeckne MallnHbl 1 oGopynoaaHme,

yTBEPXAEHHBLIM Npukasom MuHobpHaykn Poccun ot 09.08.2021 r. Ne 728

CoctaButens (u):
KaHOuaaT TeXHUYECKUX Hayk, [loueHT

Ot kadeppbl cocTaBuTEnNS:

3asegytowmin kacdbegpon nonurpadudeckoro odbopyaoBaHms
N ynpaeneHus

OT BbINycKatoLen kadenpbi:

3asegytowmin kadeapon

MeToaonyeckun otgen:

UlaneHko
AnekcaHapoBuY

TapaHeHko EneHa
KOpbeBHa

TapaHeHko EneHa
KOpbeBHa

AHppen



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Lenb gucunnnuHbI: C¢)OpMVIpOBaTb KOMneTeHunn o6yqatom,er009| B obnactn matemaTmyeckmx MeTo4oB U
nporpamMmmHbIX CpeacTB, UCMOJNIb3yEeMbIX AO5nd npeactaBfieHnA nonocCbl U3aHUA B LI,VICprBOM Bnae AOnsa BbINOJIHEHUA
HESNMMHENHbIX U NTUHENHbIX onepaTopos C Lellbio NoAroToBKM nevyatHom (bOprI.

Pa3BuTtb komneTeHUun oby4vatollerocs B 06nacTu TEXHUYECKUX CPEeACTB Ans BBOAA UCXOAHOW MHopmaummn B
JorneyaTtHon ctagun nonurpaguyeckon TeXHONOrnun.

CdopmumpoBaTtb komnetTeHuMm oby4datowieroca B obnactn obopynoBaHWs M TEXHONMOMMKU Ans BbiBoAa MOMOCHI
N3gaHusi Ha foneYaTHOM cTaamm nonurpadMyeckoro NpPoM3BoaCcTBa.

1.2 3agayum AMCLUUNIINHBI:

PaccmoTpeTb OCHOBHble nMpeobpa3oBaHMs TEKCTOBOW M UNMOCTPATMBHOM MHOpMauuyM OO 3Tana nonyyeHus
nevatHom opMbi.

PaccmoTpeTb ycTporictBa BBOAA TEKCTOBOW W WANIOCTPATUBHOW  WMHOpPMaLMM B  COBPEMEHHbIN
nonurpadu4ecKkni npoLecc.

PaccmoTpeTb ycTponcTea BbiBOAa NOMockl n3gaHns B suge anna, potodopmbl Ui nevyaTHon opMmel.

MNMokasaTb 0cobeHHOCTN AoneyaTHoro o6opyaoBaHNS B 3aBUCMMOCTU OT KOHKPETHOM

nonurpadnU4eCckon TEXHOMNOrMK.

PackpbITb MaTemMaTnyeckoe cogepxaHue npoueayp npeobpasoBaHus N3obpaxxeHui.

lMoka3aTb NEepCrneKTMBY UCMOMb30BaHUSA 3MEKTPOHHbLIX CPEACTB OTOOpaXKeHUs B KayecTBe anbTepHaTuBbl AN
TPagULMOHHLIX nonurpadu4ecknx TEXHOMOrnmi B oBnacTu KHUronevaTaHus, raseTHO-XXypHanbHOro npou3BoacTea W
peknambl.

1.3 TpeboBaHuMA K NnpegBapuTeribHOM NOATOTOBKE 00y4aloLerocs:

MpepBapuTenbHasi NOAroToBKa NpegnonaraeT co3fgaHne OCHOBbLI AN QOPMUPOBAHUSA KOMNETEHLMI, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLMMINH:

MeTponorus, ctTaHgapTusaumns u ceptudurkaumns

MepeBoa Hay4yHO-TEXHUYECKON MHPOpMaLUK B 06nacT npuHTMeana
OcCHOBbI CBETOTEXHWUKM B NPUHTMeauna

MHdopmaumoHHbIe TEXHOMOMMK

Teopus MexaHn3MoB U MaLLWH

OneKTpoTeEXHMKA U 3NeKTPOoHMKa

CxemoTexHuka

MaTtematuka

dusmka

2 KOMNETEHUMUN OBYYAIOWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

MK-2: CnocobeH guarHocTUpoBaTb TEXHUYECKOE COCTOsIHMEe nonurpadunyeckoro o6opyaoBaHus, CUCTEM U
KOMMNJEeKCoB

3HaTb: dusnyeckre 1 MHPOPMaLMOHHbIE XapaKTEPUCTUKM OBBEKTOB penpoayLupoBaHus

YmeTb: OueHnBaTb napamMeTpbl rpacbmquKmx opurmHanoB " Ka4ecTBo nonmrpacbmquKMx OTTUCKOB

Bnapetb: HaBbikamu pa60TbI C  KOHTPOJIbHO-U3MepUTESibHbIMA an6opaMM n annapaTtHo-nporpaMmmMHbIMU
n3mepuTtenbHbiIMU KOMNJ1eKcaMu

MK-3: Cnoco6eH npousBoanTbL Hanaaky U ucnbiTaHUA nonurpacguyeckoro o6opyaoBaHUA, CUCTEM U
KOMIMJIeKCOB

3HaTtb: MeToabl KOHTPOIA, HaCTpOIZKy 1 cornacoBaHne nNnporpamMMHbIX 1 annapaTHbIX CpeacTB JonevatHou ctaguu

YMeTb: Onpegensitb U ycTpaHsATb Npu4YnHbl c6oeB B paboTe 060pyaoBaHNs U MPOrpaMMHbIX CPEACTB

BnageTb: HaBbikamu paGoTbl C KOHTPONbHO-U3MEPUTENbHBIMU NPUGOPamMM U annapaTHO-NPOrpaMMHbLIMU KOMISIEKCAMM
NS TECTMPOBaHUsi 06G0PYAOBaHMS, MaTeprasoB, onpegenexHus npoduns 0GopyaoBaHMsl U ero HaCTPOUKM

MK-4: Cnoco6eH Npon3BoAUTL PEMOHT nonurpacuyeckoro o60pyaoBaHUs, CUCTEM U KOMNIIEKCOB

3HaTb: YCTPOWCTBO, MNPUHUMMOM paboTbl W YCNOBMS MPUMEHEHWsT B AOMNeYaTHOW cTagum nonurpacmyeckoro
npov3BOACTBA: Nonurpadnyecknux ckaHepoB; CPEACTB BbiBoAa N300paXkeHWn Ha BELECTBEHHbIE HOCUTENW (DOTOMNMEHKM,
dopMHble  MaTepuanbl, anekTporpaduyeckme  doTopeuenTopbl);  CpeacTB AN KONWPOBaHWS W MPOSIBKU

YmeTb: OueHunBath peaynbTaTbl paboThl 060pyA0BaHMSA U NPOrpaMMHbIX CPEACTB

BnapeTtb: HaBbikom onpeneneHnd pearnbHbIX XapakTepucTuk o6opy/:|,osaHms| no pegylnbTaTtam ero TeCToBbIX MCnbITaHUN
N o pe3yrnbratam I'IpVI60pHOFO N BNU3yalibHOIro KOHTPOJIA Ka4vyecTBa BbIHyCKaeMOVI npoaykumn

3 PE3YJIbTATblI OBYYEHUA NO ANCLUUNMINHE




HaunmeHoBaHWe 1 cogepxaHue pasgenos,
TEM U Y4eOBHbIX 3aHATUI

CewmecTp
(kypc gns 3A0)

KoHTakTHas

paboTta

Jlek.
(4acobl)

J1a6.
(vacebl)

CP
(4acobl)

MHHoBaL.

dopmbl
3aHATUN

Pasgen 1. [lpouecchl, obopyaosaHve u
npeobpasoBaHusi MHopmaLmm B
goneyatHon ctaguu  nonurpacn4eckon
TEXHOMNOMMM

Tema 1. O6buwas Knaccudgukaums
obopynoBaHuA U MNpOLLECCOB MpenpuHTa.
PacnpeneneHnune

dyHKUMIA NO annapaTHbIM U NPOrpaMMHbIM
cpeacTBaM, COBMECTUMOCTb 3NIEMEHTOB,
obpasoBaHve KOMMNIEKCOB. CBA3b MEeXay
3MIEMEHTaMMN KOMNJIEKCaA.

Tema 2. Buabl CUrHanoB 7] nx
MaTeMaTuyeckoe npeacTaBrieHue.

OpHOMepHbI M ABYXMEpPHbIN  curHarnm,
curHanbHas PyHKLNS, aHarnoroBsbIn,
ONCKPETU3MPOBAHHbIN,  KBAHTOBAHHbIA 1
UMPOBON CUrHamM, OCHOBHbIE KpUTepuu
ONCKPEeTM3aLMK, CMeKTpanbHbI  KpUTEPUN,
Teopema KoTtenbHukoBa (nopor HariksucTa).

MonaTne ﬂpOCTpaHCTBeHHOVI 4acToTbl W 3

NMPOCTPAHCTBEHHOIO CreKkTpa [ABYXMEpPHOro
curHana. OCHOBHble KpUTEPMU KBAHTOBaHWSA
MO YPOBHIO, KpUTEPUN OBpa3oBaHMs LUKanbl
KBaHTOBaHuA. Pellertyatas QyHKUna u
MaTpuyHoe npeacTaBneHne [OBYXMEpPHOro
curHana B pactpoBon rpagmke. OCHOBHble
NPUHLMNBLI BEKTOPHOW rpaduku.

Tema 3. [pacuyeckmn dann. [loHaTHe
undcpoBoro curHana, odLime NpUHLMNbI
obpasoBaHuMst  pannoB, Kak cpeacTea
yrnopagoynBaHus 3HaveHnin LMpoBoro
CMrHama BO BpEeMEeHW W MpOCTPaHCTBe,
npeobpasoBaHue ABYXMEPHOrO Maccuea
3HayeHnn curHana (matpuubl  6GuTOoBOM
KapTbl) B OQHOMEpPHbIA MacCuB U3 LIeNOYKM
6antoB wn obpatHoe npeobpasoBaHue.
dusnyeckoe NpeacTaBneHne YNCTTEHHbIX
3HaYeHWn curHana ans pasnuyHbiX BUOOB
n306paKeHnIn, NCNONb3yeMbIX B
nonurpaduu.

Tema 4. MNpocTpaHCTBEHHbIE Npeobpa3oBaHUs
n3obpaxeHuit B pacTpoBOi

rpadpumke.

OcHoBHble BuAbl adpMHHbIX NpeobpasoBaHuni,
OBa BMAa macwTabupoBaHus M300pakeHun B
pacTpoBon rpaduke, obwme  NPUHLMMI
WHTEPNONALNOHHBIX pacyeToB, NoHATME
nepeBbIGOpKHM, norIMHOMMarnbHas
WHTEPNonsaunsi, CBSA3b CTEMEHW MONMHOMAa U
OOCTOBEPHOCTM  MOMYYEHHOro  pesynbTaTa.
VHTepnonsaumnoHHble pacyeTsl Npu GunnHenHomn
WHTEepnonauuu, OCHOBHbIE aencreus,
COCTaBMSAOLLNE UHTEPNONALMOHHBIA anroputM
npu MmacltabupoBaHun nsobpaxeHus. AHanms
anropuTMOB, BCTPOEHHbIX B MNpuUKNagHble
nporpamMmmbl No 06paboTke N306paxeHU.




Tema 5. MeTtoabl cxatus WHGopmaunn npu
00paboTke n300paxxeHun.

WHpopmaLmoHHbIe XapaKTepucTmKu
n3obpaxeHuit. NoHsTME KONU4YecTBa
uHcpopmaumm, chopmyna LLleHHoHa u hopmyna
XapTnu, NOHATME NPOMYCKHOW

CnocoBHOCTM  MHOPMAaUMOHHOrO  KaHana
(vHdbopmaumoHHon emkocTu). CokpalleHve
WH(OPMALMOHHON M3BBITOYHOCTU CcurHana c
notepsamMmu nHdopmauumn n 6e3 noTeps,
KpuTepun Bblbopa Buaa wHOpMauuu ans
COKpaLleHuWs C MOTePsIMU, OCHOBHbIE

CBOWCTBa 3peHuns Kak npuemMHuKa
n3obpasnTenbHom MHdopMaLUu. MeTopq
cxaTtusi

JPEG wn ero mecto B npodeccroHanbHown
nonurpaguun. Cxatne MetToaom

kogmpoBaHus anvH cepuin  (RLE), wmeTton
XaddmaHa un metog LZW.

Tema 6. MeTodbl BblAENeHUS KOHTYpPOB
n3obpaxeHus.

YacTHble nMpou3BOAHbIE NEepBOro nopsiaka ot
OBYXMEPHOro curHana n3obpaxeHus,
onepatop Habrna, 4acTHble MpPoON3BOAHbIE
BTOPOro nopsaka, oneparop Jlannaca. lNMpsmoe
npuMeHeHne

KOHTYPHbIX MacoK, NPUHLUMMNBI TEXHUYECKOro
3peHusa. [loHATMe aAByXMepHoro dunbTpa
NPOCTPAHCTBEHHbIX YacToT. Knaccudukauus u
MeToAbl 3agaHnsa pUnbTPoB, CBepTKa PYHKLUNA,
dyHkuma  [dupaka. CwuHtes LMdbpoBbIX
hunbTPOB OCHOBHBLIX BUAOB B cpeae Matlab v B
npvknagHoM nporpammMmHom nakete Photoshop,
onepaTop HepesKoro MackupoBaHusi, obLine
MNPUHUMMBLI  KOppekumMn  usobpaxeHun ¢
ncnonb3oBaHneM LMPPOoBbIX
NPOCTPAHCTBEHHbIX (OUINLTPOB.

WUtoro B cemecTpe (Ha kypce ana 3A0)
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KOHCyJ'IbTaLI,I/II/I N NpomMeXxyTo4vHaa atrectauuma -
HEeT

32

Pasgen 2. Yctponctea BBoga wHcopmauum B
aoneyaTtHou cragum nonurpaduyeckomn
TEXHONOrMm

Tema 7. Undpposas oToTexHuka.

MecTo unpoBon PoTOTEXHUKN B ONEYaTHOWN
craguu nonurpaduyeckomn TEXHOMormu,
Knaccudukaums, TexHmyeckne
xapaktepuctukn. [NpuHuun padotbl M3C un
KMOTI maTpuu, YyBCTBUTENBHOCTb,
cnekTpanbHasa YYBCTBUTEMbHOCTb.
YYBCTBUTENBHOCTb ISO. YcTponcTBo
LMdPOBOro

doToannapata un d¢oTtokamepbl. OCHOBHblE
MeToAbl LIBETOAENEHUS, pacnpeaeneHne
usetoB bayapa. OcHoBHbIE BMALI OO BHEKTUBOB.
Paspewatowias cnocobHOCT,

cseTocuna, OTHOCUTEINbHOE oTBepcTune
(anadpparmeHHoe yuncno), dopmat
(kpondpaktop), rnybuHa peskocTn. OCHOBHblE
cucTeMbl ynpaBneHusa obbekTnsomM. OnTuka
BUAOUCKaTENS, 3epkanbHasa cuctema.

10




Tema 8. T[Monurpadudecknii (NNaHLLETHbIA,
BGapabaHHbIN 1 NPOTSKHOM) CKaHep.

Onepauusa ckaHMpoBaHMs B [ornevaTtHou
cTaguu nonurpaduyeckon TEXHOMNOMMN.
OcHOBHblE BMAblI OpUTMHANOB, CTaHAapTbl Ha
opuruHansl. Knaccudukaums ckaHepoB

no, Tuny u dopmarty opuruHana, cnocoby
CKaHVMPOBaHusl, BUAY (POTOINEKTPUYECKOTO
npeobpasoBaTtensd, obnactm nNpPUMEHEHWS.
OcHoBHble BUAbl HOTOINEKTPUHECKNX
npeobpasoBatenem B CkaHepax.
dopmunpoBaHue anepTypsbl aHanmaa
OLMHOYHBIMY 1

MaTPUYHBLIMU (POTOIMNEKTPUHECKMMM
npeobpasoBaTtensaMmn. OnTuyeckas,
MexaHu4yeckasi " WHTEPNONsiLNOHHas
paspeLuatoLas cnocobHocTb. LUymbl
aHanoroBoro TpakTa M LyMbl KBaHTOBaHMS,
TennoBsble WyMbl, popMyna Hankeucra,
Opo0boBbIE LWYMbl, KpUTEPUM BbIOOpa CTYMNEHM
KBaHTOBaHWS, YNCIO CTyNeHewn

KBaHTOBaHWA, pas3psigHOCTb Koda. Hactpornka
«TOYKM BENOro» N «TOYKN YEePHOTOY,

npo6Hoe CKaHVMpoBaHue, rmcrorpamma.
papaunoHHbIE XapaKTEPUCTMKN CKaHepa,
MeToabl 3agaHus XapaKTepUCTUK,
koadhPrUMEHT «rammay, norapndmaTop B
aHarnoroBom TpakTe.

JlabopatopHasa pabora:

papaunoHHbIE XapaKTEPUCTMKN CKaHepa

10

Tema 9. O6Lasn cxema NNOCKOCTHOro ckaHepa.
CkaHep «Ha oTpaxeHue» c nuHenkon [13C,
anepTypHbIN  yron, YcrnoBusi OOKYCUPOBKM,
napameTpbl NMHenHoro ocsetutens. Cxema u
OCHOBHblE napameTpbl NPOTSXKHOIO
(pOnMKOBOro) ckaHepa «Ha OTpPaXeHne» C
nuHenkon TI3C w©n € nWMHEWKOW NPSAMOro
ckaHupoBaHusi. Cxema MnaHLWEeTHOro ckaHepa
«Ha OTpaXeHue» N «Ha NpoCcBeT», CrnangoBbIn
Moaynb, Mepeknoyaemasi ONTUKa, KornbLa
HbloToOHa 1 cxema npodeccuoHarnbHOro
ckaHupoBaHus cnampoB. Cxema 6apabaHHoro
ckaHepa, anepTypa CkaHUpPOBaHWUs,
CKaHVpYIOLLNE MeXaHu3mbl. Pe3KocTb rpaHuL
n3obpaxeHusi. Bbibop anepTtypbl B
3aBMCMMOCTM OT MWHTEpBana AUCKpeTusauuu.
AnepTypHble UckaxeHusi. Onepartop

Hepes3Kkoro MacKMpOBaHMS. Peanusauuns
onepaTtopa Hepe3Koro MacknpoBaHusl B
OonTU4eCcKOM KaHane OapabaHHOro ckaHepa u
npu undpoBon 0bpaboTke curHana.
OnpegeneHne onTvyeckon paspellaroLlen
cnocobHoctn. CornmacoBaHve napameTpoB
CcKaHepa C  [pyrMMuM  3neMeHTamum  Ha
JorneyaTtHOM 3Tane TEexHONorMu, TecToBble
n3obpaxeHuss (MuLeHKn), npodunb CkaHepa,
nporpamMmmHble CpeAcTBa co3faHus npoduns
cKaHepa ¥ ero MmnopTa B CUCTEMY.
JlabopaTtopHas paborta:

PaspeluatoLias cnocobHoCTb ckaHepa

Pasgen 3. YcTpoincTsa BblBOAA UHGOpMaLIUK B
JoneyaTtHoun cTagum nonurpaguyeckon
TEXHONormm

12
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Tema 10. PacTpoBas aBTOTUMNHAA TEXHOMOIWS,
uudposoe  pactpoBoe  npeobpasoBaHue,
pacTpoBbIN npotieccop. dopmyna
LlebepcToBa-Mioppes-[esuca,
OEHCMMETPUYECKME M3MEPEHUS B pPacTPOBOM
aBTOTUMHOM M300paXkeHun, nepegaya LBeTa B
aBTOTUMHOW TEXHONOMMK, ypaBHeHue Hiobepra.
Oddekt pacTuckMBaHMs B aBTOTUMHOM
nonuvrpadu4eckomn TEXHOIIOMNK, Myap
MHOIOKpaCoO4YHOW nevatu M NPOTUBOMYyapHbIE
yribl, NPUHLMN UX peanusauunm npy unugpposom
pacTpupoBaHUM.

10

Tema 11. Knaccudvkaums MeTogoB U
YyCTPOWCTB BbiBOAA NO

BMAY Mnony4aemblx M30bpaxeHun, maTtepuany
HocuTens, cnocoby BO34eNCTBMSA Ha

matepuan Hocutens. [llepexog oOT curHana
BUTOBOW KapTbl K M306paXkeHMo Nonochl
u3gaHns Kak onepauusi Ludpo-aHanorosoro
npeobpasoBaHus, NOBTOPHOE

KBaHTOBaHMWe, LUyMbl KBAHTOBAHUS. ONEMEHTbI
TEOPUN PeErMCTPUpYOLLMX cpea,

NCTOYHMKK 3KCNo3nLmmn. OnBKM CKaHUPYOLLMX
CUCTEM YCTPOWCTB BbIBOAA,

KOHTpOnb owunboKk no MpobHbIM  3anucsM,
NMOBTOPSEMOCTb, TOYHOCTb COBMELLLEHUS
LUBETOAENEHHbIX K300paxkeHun (NpuBoOAKa).
IMnockoCcTHbIE YCTPOWCTBA BbIBOAA, OCHOBHbIE
TEXHUYECKNE XapaKTEPUCTUKN  MMOCKOCTHbIX
YCTPOMUCTB BbIBOAA. Knaccudmkaums
YCTPOWCTB BbIBOAA MO BUAY WCTOYHUKA
akcnosmumm. Cxema ycTponcTBa BbiBOga C
OAMHOYHBIM UCTOYHUKOM 3KCMO3MLMM (Na3epomM
UNn nasepHbiM OUMOAOM), OCHOBHbIE Y3Ibl
ONTUYECKON

CUCTEMBI M MexaHW3Ma nepemMelleHus
matepuana. Ownbkn oNTUHECKOW CUCTEMBI
CKaHVMPOBaHUsI, anepTypHbIA Yror, KOppekuus
owmnbok, orpaHudeHne copmara.

Ownbku MexaHn3Ma nepemMeLleHus
MaTepuana, MmeTobl KOMNeHcaLmmn oWmnook.
OCHOBHblE ~ TEXHWYECKME  XapaKTEepPUCTUKK
6apabaHHbIX yCTPONCTB BbiBOAA. CXeMbl
YCTPOWCTB BbIBOAA C KpEenrieHnem matepuana
Ha BHeELLHEeN CTOpPOHe BpalyatoLerocd
bapabaHa, Ha BHYTPEHHEN CTOpOHe
HenoaBwxHoro 6apabaHa. OCHOBHbIE y3nbl
YCTPOWCTB BbIBOAA, Y3€IT 3KCMOHNPOBaHUSA A1s
OAHOCTPOYHON M MHOFOCTPOYHON

s3anucn. Cuctema 3apsigkm M oukcaumu
matepuana.

JlabopaTopHasi paboTa:

Oddekt pacTuckMBaHMA B aBTOTUMHOM
nonurpadou4eckon TeXHOormu.

15




Tema 12. YcTponcTtsa BbiBOAA ANA MNPAMOro
N3roTOBIEHNS NeYaTHbIX hopm

(Computer to Plate - CtP), nony4eHue
neyaTHbIX popM rnybokon nevatm

MeTodoM rpaBupoBaHus. OO6wme npuHLMNbI
NPAMOro n3rotoBneHnA nevyaTHbIX

dopm B aBTOTUIMHOM TexHosormn,
OBYXCTaZMMHbIA N OAHOCTaAUMHBIN NPUHLINM,
OCHOBHble Buabl MaTtepuanoB. OcobeHHOCTU 15

NMOCTPOEHMS MIIOCKOCTHBIX U
©apabaHHbIx YCTPONCTB BblBOAA ans
TexHonorum CtP, aKCnoHMpoBaHue B TEMNSIOBOM
AnanasoHe, NpUMeHeHNe MaTPUYHbIX
NCTOYHMKOB 3Kcno3uumn. OCHOBHbIE
TEXHUYECKME  XapaKTEPUCTUKM  YCTPOWCTB
BbiBOAa B TexHomnorum CtP, napameTpbl
neyaTHbIX popmM.

Tema 13. OCHOBHbIE MPUHLMMBI TEXHOMOTNMN
rnybokon neyatu,

XapakTepuCcTUKM neyvaTHbIX dopm,
Knaccuyecknin MeTo[ CO3[4aHusi nevaTHbIX
dopm.

my6okas aBTOTUNUS, MeToq,
MeXaHU4YeCKoro rpaBUpPOBaHMS.
O6opynoBaHue ans

MEeXaHW4YEeCKOro  rpaBMpOBaHuUsl, MNpPUBOA
pesLa, YCTPOWCTBO rpaBMpYIOLLIEN FONOBKMY,
OCHOBHble  MapameTpbl  0b6OpygoOBaHUS.
JlaszepHoe rpaBmpoBaHue, 0COOEHHOCTM
MaTepunanos ANd nasepHOro rpaBMpoOBaHUS.
O6opynoBaHue anis aHanoroBom
usetonpobbl.  Llucdpoas  uBeTonpoba,
nasepHbIN 1 KannecTpynHbIN NpUHTEP,
3KpaHHag LBeTonpoba, npodunb MOHUTOpPA.
HasHaueHne n oCHoBHblE NapameTpbl 1 15 nn
konupoBarneHoro obopygoBaHusa. Cxema
KONMpOoBaribHOW pambl, OCHOBHbIE Y3ribl.
VCTOYHMK  3KCMO3WuMK, 3NEeKTPONnpuUBOAbI
NOABWXHbIX 31EMEHTOB, BaKyyMHasi

cucTtema, ycTaHoBKa n KOHTPOIb
3KCMo3Mumm, cuctema ynpaBneHus.
MpuHUMN

aBTOMaTU3MpPOBaHHOM obpaboTku
POTOUYBCTBUTESBHBLIX mMaTepuanos.
3aMKkHyTbIE

CUCTEMBbI UMpKynsuum pacTBOpOB,
perynuposaHune KOHLeHTpauum "
TemnepaTypbl.

OcHoBHble meTozabl NOBbILLEHMWS

TUPaXKeyCTOMUYNBOCTU B OCPCETHOW,
dnekcorpacuyeckon  TEXHONorMM U B
TexHomnorum rnybokon neyaTu.

WUtoro B cemecTpe (Ha kypce anga 3A0) 4 8 87

KoHcynbTauum 1 npoMexxyTodHas

aTTecTauunsa (Ok3ameH) 2.5 6.5

Bcero koHTakTHas pab6orta n CP no

18,5 125,5
AUCLMMIIMHE

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eBHbIM MiaHoM He NpeaycMOTpeHo

5. ®OHl OLIEHO4YHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasarteneun, KPUTEPUEB U CUCTEMbI OLleHUBaHUSA pe3ysibTaTOB O0y4eHus
5.1.1 MNokasaTtenun oueHUBaHUA



Kog
KOoMneTeHuun

MokasaTtenu oueHnBaHus pe3ynbTaToB O6y‘-IeHI/1ﬂ

HanmeHoBaHue oueHOYHOro
cpeactea

MK-2

OCHOBHbIE 06beKTbI
TOHOBbIX U LWTPUXOBbIX

Mepeuncnset " Xapakrepusyet
nonurpadu4eckoro penpoayLmnpoBaHus:
UNCTpauUnin, noroTunos

W TEeKCTa, NpeacTaBneHHbIX B BELECTBEHHON uUnu Lmdposon hopme

MpaBunbHO KOHUrYpUpyeT 0GopyLOBaHME U NMPOrpaMMHbIE PECYPChI
B 3aBMCMMOCTV OT MapamMeTpoB OPUrMHanoB 1 TpeboBaHWI KavecTBa
UX BOCNPOU3BEAEHMS B nonurpadmyeckom npowecce

WcnonbsyeT ons TecTMpoBaHWA oGOpyaooBaHUS M onpeneneHus ero
npocuns, KOHTPOTbHON3MEPUTESbHbIE npuGopbl n
annapaTtHonporpamMmHbIe U3MepUTErNbHbIE KOMMEKChI

Bonpocbl
cobecenoBaHus.

YCTHOrO

MpakTKO-OpUEHTUPOBaHHbIE

3agaHnAa

MpakTKO-OpUEHTUPOBaHHbLIE
3aaHus

MNK-3

ObBbAcHAET yCTPONCTBO, MPUMHLMNOM paboTbl U YCrOBUS MPUMEHEHUS
B JoneyaTHoM  cTaguu  nonurpaduyeckoro  npovsBOACTBa:
nonurpadnyecknux CKaHepoB; CpeacTB BbiBoga M3obpaxeHun Ha
BELLECTBEHHbIE HOCUTENN

(cboTonneHku, OpMHbIE Marepuansl, anekTporpacduyeckmne

¢hoTopeLienTopbl); CPeacTB ANS KONMPOBAHWUSA U NPOSIBKA

Bonpocbi
cobecepnoBaHus.

YCTHOIo

¢doTomaTepuanos

OueHuBaeT pesynbTaThl paboTbl 060pPYAOBaHUA M MPOrpaMMHbIX
cpeacTs

OnpepensieT  pearnbHble  XapakTepUCTUKM  06opydoBaHUs Mo
pe3ynbTaTaM ero TECTOBbIX UCMbITaHWUI 1 MO pesynbTaTam NpuGopHoro
1 BM3yanbHOrO KOHTPOMSA Ka4ecTBa BbiNyCcKaemomn NpoayKumm

MpakTKOo-OpUEeHTUPOBaHHbIE
3ajaHns

MpakTKOo-OpUeHTMPOBaHHbIE
3ajaHns

MNK-4

ObbAacHseT CBA3b mexay LBeTOBbIMU XapakTepuctmkamm
nonmrpacbmquKoro OTTUCKa W TrpagaunOHHbIMKU W  LBETOBbIMU
napamMmeTpamMmm KOMMbKTEPHOro MOHUTOpPa Ha [gonedaTtHOM J3Tane
noAroToBKM UnncTpaumnmn

AHanManpyeT 1 NPaBUMbHO UHTEPTNPETUPYET Pe3yrnbTaTbl U3MEPEHWUN,
NpPOBOAMMbIX HEMOCPEACTBEHHO HAa 3KpaHe AMCMNest KOMNbITEPHOro
MOHUTOpa

Onpepensier cBA3b  Mexay LUBETOBbIMA U rpagauMOHHbIMMI
XapakTepucTukamyM  nevaTHOM  NpoayKUMM U BO3MOXHbIMU
OTKMOHEHMAMW MapamMeTpoB MOHUTOPA OT 3a4aHHOro npodunsa Ha
JoneyatHoM cTaguu nonurpadunyeckomn

TEXHOMNOrnn

Bonpockl
cobecenoBaHus.

YCTHOIo

MpakTKOo-OpUEeHTUPOBaHHbIE
3ajaHns

MpakTKOo-OpUEeHTUPOBaHHbIE
3ajaHns

5.1.2 Cuctema un KpMTEPUM OLLIEHMBaAHUSA

LLIkana oueHnBaHus

Kputepuun oueHnBaHnsa chopMMpOBaHHOCTU KOMMETEHLNIA

YcTHOe cobecenoBaHue

MncbmeHHas paboTa

5 (oTnun4HO)

MonHbIn, ncyepnbiBaoLWmn OTBET, ABHO
OEMOHCTpUpYoLWMI rnybokoe NOHMMaHwe npegmeta um
LUMPOKYIO 3pYOULMIO B OLLEHMBaeMou obracTtu, ymeHue
MCNoNb30oBaTb TEOPETMYECKME 3HAHUA AN pelueHus
NPaKTUYECKMX 3adau.

4 (xopoLuo)

OTBeT MNOMHLIN M NpPaBWUNbHbLIA, OCHOBAHHLIA Ha
npopaboTke BCEX oba3aTenbHbIX NCTO4YHUKOB
nHcopmavrmu. Moaxon Kk matepuany oTBETCTBEHHbLIN, HO

,ElOI'IyLLl,eHbI B OTBeTax He6OJ'IbLIJI/Ie NOrpeLwHoCTH,
KOTOpble  yCTpaHAlTCA ToNbko B pesynbraTe
cobecenoBaHus.

3 (ynoBneTBOpUTENLHO)

OTBET BOCNPOM3BOAUT B OCHOBHOM TOJIbKO JIEKLMOHHbIE
maTepuanbl, ©0e3 camocTosATenbHoOM paboTbl C
pekoMeHOOBaHHON  nuTepaTypon.  [emoHcTpupyeT
NoHMMaHue npegMeTa B LIENIOM NMpu HENosHbIX, cnabo
apryMeHTUPOBaHHbIX oTBETaXx. MpucyTcTBylOT
HETOYHOCTM B oOTBeTax, npobenbl B 3HaAHWUSX MO
HEKOTOPbIM TEMaM, CYLLECTBEHHbIE OLUMOKW, KOTOpble
MOryT ObITb HAaAEHbI N YAaCTUYHO




2 (HeyJJ,OBJ'IeTBOpVITeJ'IbHO) MonbITka cnckiBaHWS, UCMOSb30BaHNS Hepa3peLlleHHbIX

HenoHnmaHue 3agaHHoro Bonpoca. Hecnoco6HocTb
cpopMynupoBaTb XOTS 6Gbl OTAEMbHblE KOHLEenuuu
OVCLMMINHDI.

TEXHUYECKMX YCTPOWCTB MM MONb30BaHWUA MOOCKA3KON
Apyroro 4yerioBeka (BHe 3aBMCUMMOCTU OT YCMELLIHOCTU
TaKOWN MONbITKM).

5.2 TunoBble KOHTPONbHbIE 3aAaHUA UNU UHbIE MaTepuarbl, HeO6XxoAMMbIe ANSl OLeHKA 3HAaHUWA, YMEeHUN,
HaBbIKOB U (UNX) onbiTa AEeATENbHOCTH
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | DOpMYNNPOBKM BONPOCOB
Kypc 3
1 MoHsATHe MHpopmaumm 1 curHana, 4ByXMEpPHbIA U OOQHOMEPHbIV CUTHar, N300paxeHne Kak ABYXMEPHbIN curHan

Knaccudukaumsa curHanos no Buay nepemMeHHbIX (aHanoroBbIv, AUCKPETU3MPOBAHHbIN,
KBAHTOBAHHbIN, LMGPOBOWA)

MoHaTne I'IpOCTpaHCTBEHHOVI YacToTbl, COOCTBEHHas YacTtoTa nepmnoan4eckoro oByxmMepHoro curHana

CnekTpanbHoe nNpeacTaBneHne ogHOMEPHOro 1 ABYXMEPHOro curHana, npeobpasoBaHue dypbe,
NNHENYaTbIN N HENPEPbIBHbLINA CNEKTP

CI'IeKTpaJ'IbeIVI KpVITepVIVI ANCKpeTnsauun, Teopema KoTenbHukoBa ons ABYXMEPHbIX CUrHasnoB

o |o| M W N

MpocTpaHCTBEHHO AMCKPETU3MPOBaHHOE (pacTpoBoe) n3obpaxeHne, LdpoBoe nsobpaxeHue, ero
MaTpU4HOE NpeacTaBneHne

O6Lwme xapakTepucTuku rpacgmyeckux popmatos: «BitMap», «rpagaumm ceporoy,
«MHAEKCMPOBaHHbIE LIBETa», «NOMHOLBETHBIN hopmaT» (Npvmepbl 3 nabopaTtopHon paboThbl)

[ByxmepHas MHTepMnonsiuusi Npu NPOCTPaHCTBEHHbIX MPeobpa3oBaHNaX n3obpaxeHns B pacTpoBOWA
rpadmke, npyMepbl METOAOB MacluTabupoBaHus (npymep B nporpamme Photoshop)

Anroput™ GUNUHENHON MHTEPNONSALMM NPK MaclTabrupoBaHny N3obpaxeHns

10

MpuHUMN cxaTusa MHpopmaumm MeToaoM KOAMpPOBaHusa anvH cepuii (RLE), (npumep m3
nabopaTtopHou paboTbl)

11

KonuyecTBeHHasi ctaTucTuyeckas oueHka nHgopmauun, ypasHeHne LLIeHHOHa, sHTponus u ee
CBOWCTBA, MHOPMALMOHHBIN NOTOK U MHGOPMAaLIMOHHAA EMKOCTb KaHana

12

HuskoyacToTHas NpoCcTpaHCTBEHHas hunbTpauns, anepTypa KOHeYHoro pasmepa kak H4
NPOCTPaHCTBEHHbIN (PUNAbTP, anepTypHbIE NCKaXKEHWS

13

MoHsiTWE paspeluaroLLiet CNOCOBHOCTM CUCTEMbBI, KOHTPACTHO-4YaCTOTHas XapakTepUCTUKa,
KO3 pMUMEHT nepegayn rnyouHsl MogynsLmm

14

MpocTpaHcTBEHHOE AndhepeHLMpoBaHme, onepaTop Habna, KOHTypHasi Macka (MpumMep B
nporpamme Matlab n Photoshop)

15

[BonHoe npocTpaHcTBEHHOE AnddpepeHLMpoBaHme, onepaTop Jlannaca, KOHTypHas Macka (npumep
B nporpamme Matlab n Photoshop)

16

MpocTpaHcTBeHHas hunbTpauums, 3agaHne ABYXMEPHOro NPOCTPaHCTBEHHOTO (UnbTpa Yepes
onepaTop CBEPTKM

17

MmnynbcHoe Bo3aencTBue Ha AByxMepHbIn HY domnbTp npocTpaHCTBEHHbIX YacToT, ABYXMepHasi
dyHKums Oupaka (genbta-yHkumsa) n pyHkums KpoHekepa

18

MpuHUMN paboTbl LMPOBOro NPOCTPAHCTBEHHOIrO hUnbTpa, NOHATUE KpaeBoro adpcdekTa, cBepTka B
undpposoi hopme (Npumep dunbTpa pasMblTUS rpaHUL, MO cpeaHeMy apudmeTnYeckomy B
nporpamme Matlab n Photoshop)

19

MprHUMN Hepe3Koro MackMpoBaHUs B CEKTParnbHOW U MMMYMbCHON hopMe, CBOMCTBA MHTErpanbHOro
npeobpasoBaHusa dypwe

20

OnepaTop Hepes3Kkoro MackMpoBaHus B LindpoBoii hopme (npumMep B nporpamme Matlab u
Photoshop)

Kypc 4

21

OcCHOBHbIE NPUHLMMBI aBTOTUMHOW NonurpadMyeckon TEXHONOrMn — nMHUaTypa pacTpa,
OTHOCUTENbHAsi Nfowaab NeYaTHOro anemMeHTa, ypaBHeHue LLlebepcTtoBa-Mioppes-[eBuca

22

PacTpoBbiii NnpoLeccop — NPUHLUMN 06pasoBaHMs aBTOTUMHOIO NONUrpadUYEcKoro pactpa npu
LMOPOBOM pacTpUpoBaHUM

23

Yuncno ypOBHeVI KBaHTOBaHWSA OTHOCUTENBHON NfoLWanmn nevyaTHOro aNemMeHTa, LWYyMbl KBAQHTOBaHUA,
NPpUHUNN NOCTPOEHNA anropnutMma ana CHMXXeHna LWymMmoB KBaHTOBaHUA

24

OcHOBHbIe TVMbI 1 YCroBMSA paboTbl ONTUYECKMX ANEMEHTOB B Jone4YaTHOM 06opyaoBaHMM
(abeppauumn, oTHoCHUTENBHOE OTBEPCTNE OOBEKTMBA, CBETOCUNA OOBEKTUBA, YCINOBUS (DOKYCUPOBKY,
ancropcus)

25

Knaccudumkaumst n npuHumn paboTtbl oToanekTpuyeckux npeobpasoartenen (ouanyeckme oCHOBbI,
YYBCTBUTENbHOCTb, TEMHOBOW TOK, CEeKTparnbHasi YyBCTBUTENBLHOCTb, ISO, MaTpuyHble N OOUHOYHBbIE,
matpuubl NM3C 1 KMOT




26 O6was knaccmdurKaums 1 OCHOBHbLIE XapaKTEPUCTUKM LMEPOBLIX doTOKamMep 1 ooToannapaToB

27 Paspeluatoan cnocobHOCTb U MeToabl LiBeToAeNeH s B LndpoBor OTOTEXHMKE

28  |MHTepnonaunoHHble anropUTmbl B LMKPOBOI (DOTOTEXHUKE M CKaHepax

Ob6LMe xapaKTepUCTUKM U Knaccudukaums ckaHepoB — ONTMYecKkas paspeLuaroLlas crocobHoCTb,
29 |mexaHundeckas paspeluaroLlas crocobHOCTb, MHTEPNONALMOHHAA pa3pellaroLLas CnocoGHOCTb,
OVHaMUYECcKnin ananasoH, opmaT, NPUHLMI CKaHMPOBaHWSA

MnaHLWeTHbIV ckaHep — 0bnacTb NPUMEHEHUS, CKaHUPYIOLLMIA MEXaHMU3M, ONTUYECKME CXEeMbI AN

30 Henpo3payHbIX 1 NPO3payHbIX OPUTMHANOB

31 MeToapl uBeTOAENEHNS B MITOCKOCTHBIX CKaHepax, adpdeKT «konbua HbloToHa», onTuyeckme cxembl
NSt CKAHMPOBAaHWUSI NPO3PaYHbIX OPUrMHATOB

32 AnepTypHbIE NCKaXEHWSI NPY CKaHUPOBaHUM OpUrMHana — MeToAbl KOPPEKLUMM anepTypHbIX

NCKaXXeHun, Hepe3kada MacKa B LJ,VIdI)pOBOM TPaKkTe N B ONTUYECKOM TpakKkTe 6apa6aHHoro CKaHepa

OnpepeneHne pearnbHbIX XapakTepUCTHK CkaHepa — onpeaereHne paspeLuatoLlen cnocobHocTH,
33 npodunb ckaHepa, cTaHgapTHas MuULeHb IT-8, Touka «b6enoroy, Touka «4epHOro», rmcTtorpamMmma
¥ aBTOMaTnyeckasi HacTpolka

"pagauMoHHbIE XapaKTePUCTUKM ckaHepa — crnocobbl 3adaHus rpaaaLMOHHON XapaKTepPUCTUKK,

34
KO3(h(PMLMEHT «raMmmar»

OunHamnyecknin gnanasoH CKaHepa — wyMbl, onpegeneHne yncna ypOBHeVI KBaHTOBaHUA, LWYyMbI

35
KBaHTOBaHWA, rpadaLnoHHas XapakTepucTika oToaNeKTpnIeckoro npeobpasosat

36 OhhekT pacTUCKkMBaHNUA — KOPPEKLMSA PaCTUCKMBAHNS Ha 3Tane LMdpoBOro pacTpoBOro
npeobpasoBaHus

Ceasb MexXxay npoCTpaHCTBEHHbIMU XapakTepuctnkamm BbiBOOHOIO yCTpOVICTBa M rpagaunoHHbIM

37
AnanasoHOM aBTOTUMHOIO PacTPOBOro U306paXKeHNs

MapameTpbl BbIBOAHbLIX YCTPOMCTB, HA OCHOBE KOTOPbLIX YCTaHABNMBAETCS NMMHUATYpa

38
nonmrpacuyeckoro pactpa — paspeluatoliasi cnocoGHOCTb, NOBTOPAEMOCTb

BpemeHHble M NPOCTpaHCTBEHHbIE XapakTEPUCTUKN Na3epHbIX YCTPOWCTB BbIBOAA — «MSITKasi» u
39 «KecTkasi» TouKa, MPUHLMM BO3AENCTBUS 3KCNO3ULIMN HA YyBCTBUTENbHBIN Cro MaTepuana
(npumep choToNNEHKM)

40 Cxema nnocKkocTHOro yCTpOl7ICTBa BblBOAA C OAMHOYHbIM NCTOYHMKOM 3KCNo3nunn B BUAe nasepa

BapabGaHHble yCcTpoiicTBa BbIBOAA — HapYXHOE U BHYTPEHHEee KpenneHue maTepuana, 0coGeHHOCTH

41 SKCMOHUPYIOLLUX CUCTEM

42 CkaHupoBaHWe Na3epHOro fiyda B MIOCKOCTHbIX YCTPOMUCTBAX BbIBOAA, OLUMOKM CKAHUPOBAHMS 1
MeTobl UX KOMNEeHcaLun

43 O6opyaoBaHWe U matepuansl Ans TexHonorum CtP B rny6okon nevaTtm — 31eKkTpoMarHUTHbIA U

Nbe303/EKTPUYECKMI NPVBOLLI pe3sla B rpaBUpYIoLLEN ronoBKe

44 OcHoBHble BUablI 000pyaoBaHNUsS U MaTepuanoB Ans TexHonorun CtP B odpceTe n conekcorpacum

45 MposiBoYHOE 1 KONMpoOBanbHoe 06opyaoBaHUe

JIIOMUHUCLIEHTHBIE MHOFOCIIONHLIE maTtepuanbl 1 gucnnen Ha nx ocHoBe,; NpUHUnN paﬁOTbI 1 obnactb
NpUMEeHeHnA.

46

5.2.2 TunoBble TeCTOBbIE 3afaHNA
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3agayum, Kenchbl)

1. BbInonHUTb pacTpupoBaHMe CTyrneH4YaToOM TOHOBOW LWKanbl C 3a4aHHOW NMHMATYpPOW U MPOTUBOMYapHbIM
yrrnom. NMony4yeHHyo pacTpoByHo KOMWIO BbIBECTU Ha 3KpaH.

2. Onpenenntb ONTUYECKYID U MEXaHUYECKYIO paspeLuatollyo CMOCOOHOCTb MAHLLETHOrO CKaHepa B pexume
«Ha NpOCBET» B LieHTparnbHOW YacTu paboyen 30Hbl C MUHUMarbHbIM anepTypHbIM YriiOM ONTUYECKON CUCTEMBI.

CkaHVpoBaHWe BbINOSHAETCS B YePHO-0eMnMoM pexume npu KOAMpoBaHuM 8 BUT Ha nukcenb. [nsa TecTupoBaHus
CKkaHepa MCMonb3yeTcs LiKana LUTPUXOBbIX YepHO-6enbix Mup. Mpu OTCYTCTBMM MapaMeTpoB MUP, OHW MOTYT ObITb
onpegeneHbl C NOMOLLbI MUKPOCKOMNa C U3MEPUTENbHbLIM OKYNSPOM MW HENOCPEACTBEHHO NO Nony4YeHHoMy dhanny npu
M3BECTHOW paspellarollert CnocobHOCTU, YCTAHOBMEHHOW NPU CKAaHWPOBaHWW. YCTaHOBMEHHas paspeluatolasi
cnocobHOCTb AOSMKHa NpeBbllaTh OXMAaeMoe 3HayeHue ONTUYECKOoN paspeluarollernt cnocobHocTn B 3 — 4 pasa. [ns
0hMCHOrO CKaHepa AOCTaTOYHO YCTAHOBUTbL pa3peLuatoLLyto CrocoOHOCTE Npu ckaHupoBaHum 4000 Tovek Ha gronm. Mpu
coxpaHeHuun cannos ucnonesosatb dopmat BMP, PCX unu TIFF.

5.3 MeToaunyeckne matepuansl, onpeaensirowme npoueaypbl OLleHMBaHUA 3HaHUW, YMEHUI, BrageHn (HaBbIKOB
1 (UNK) NpaKTUYEeCKOro onbITa AeATeNbHOCTH)

5.3.1 YcnoBus gonycka o6y4yaroLwwerocs K npoMeXXyTo4yHoOM aTTecTtauum u nopsigok NMMKBMAaUUmM akageMmyeckon
3aJ0/MKEHHOCTHN

MpoBeaeHe NMPOMEXYTOYHOW aTTecTauun pernameHTUPOBaHO rokarbHbIM HOopMaTuBHbIM aktom CIIOrYMNTA
«lMonoxeHne o0 NpoBeAeHMN TEKYLLETO KOHTPOSSA YCNEBAaEMOCTM U MPOMEXKYTOYHOM aTtTecTauumn oby4vatomxcs»
5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTaunm No AUCUUnInHe

YcTHas + MuncbmeHHas KomnbloTepHOe TeCcTMpoBaHue NHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTaumMn nNo gUCLUUNnHe



|_|pI/I npoeegeHnn aK3amMeHa BpemdA, oTBoAMMOE Ha NoAroToBKY K OTBETY, COCTaBlideT He 6onee 40 MuH. Ons
BbIMNOJTHEHUA NMPAKTUYECKOro 3agaHng o6yqatou4e|v|y HeobX04MMO UMETb AO0CTYyn K KOMNbKTEPY C YCTAaHOBJIEHHbIM Mno.
Coo0ueHne pe3ynbTaTtoB o6yqa+ou.|,emy0ﬂ npon3BoanNTCA HenocpeaCTBEeHHO Nnocre YCTHOro oTeeTa.

6. YYEBHO-METOOMYECKOE N UH®OPMALMOHHOE OBECMNEYEHUE OAUCLUUNITIUHDI
6.1 YyebHasa nutepatypa

ABTOp

3arnasuve | MN3paTenbcTBO | [op n3paHusa | Ccblnka

6.1.1 OcHoBHas y4yeb6Hasa nuTepaTtypa

TaryHos A.l'., Tapacos|CneumnanbHble BUabl Nevatu : http://ibooks.ru/readi
O.A., CepreeB A.Il.,|y4eb. nocobne. — 2-e unsg,., . ng.php?
Konmoropos HO.H. cTep. Mockea: ®nuHTa 2019 short=1&productid=3
65603
KanaTteHko, M. A. LUndposas neyaTb CaHkr-lNMeTepbypr: CaHkT- http://www.iprbooksh
MeTepbyprckmn op.ru/102593.html
rocy4apCTBEHHbIN 2017
YHUBEPCUTET

NPOMbILUIEHHbIX
TEXHOMNOIrMN 1 gmu3anHa

CokornoBa, E. A

Xmenes, A. B

MorpebHak, E. M.,
O

JdoneyatHas nogrotoeBka W
nonurpaduyeckun gmusamH

http://www.iprbooksh

HoBocunbupck: Cnbupckmn op.ru/78159.htm

rocydapCTBeHHbI

3a6enuu n yHUBepcuTeT 2017
CeLWIHVIH, B VI. ’ TEeNeKoMMYHUKaLUi 1
T WHopmaTukm
6.1.2 [lononHuTenbHan yyebHasa nutepaTtypa
WageHko A. A. PacTpoBble npeobpa3oBaHus http://publish.sutd.ru/
B aBTOTUMHOW TEXHOMOMMW. . tp_ext_inf_publish.ph
JTabopaTopHble paboThl Crie.- Crierynta 2014 p?id=3498
Bnokos, M. I1. O6opynosaHune n| Cankt-lMNMeTepbypr: CaHkT- http://www.iprbooksh
TexHonorus nevaTtu. MeTtepbyprekui op.ru/102539.html
JlnctoBble odpceTHbIE rocy1apCTBEHHbI 2017
neyaTHble MaLlWHbI YHUBEPCUTET
NPOMBbILLIIEHHbIX
TEXHOMNOIrMN 1 gmus3anHa
Wedep E. A. Lindposas obpaboTka ) . http://publish.sutd.ru/
nsobpaxeHni Carir-TletepOypr: 2019 tp_ext_inf_publish.ph

cnerynTtan

p?id=20199361

6.2 NMepe4yeHb NnpoceccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

OnekTpoHHO-6MbnmoTeyHas cucrema IPRbooks [AnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/
6.3 MNepeyeHb NULEH3UOHHOIO U CBO6OAHO pacnpoCcTpaHAeMoro NporpamMmmMHoro oéecneveHus

MicrosoftOfficeProfessional

DosBox
Far

Microsoft Windows
Photoshop CC Multiple Platforms Multi European Languages Team LicSub Level 4 (100+) Education Device

license

Adobe Photoshop

MATLAB

6.4 OnucaHne MaTepuanbHO-TeXHMYeCcKkon 6asbl, Heo6xoAUMON Ans ocyllecTBlIeHUs obpa3oBaTeNbHOro
npouecca no AUCUUNIIMHe

AyouTopus OcHalleHne

MynbTumeguiiHoe obopyaoBaHue, cneumannanpoBaHHas Mebenb, Aocka
JlekumoHHas Y A pyA H P A
ayauTopus

KomnbloTepHbIn knacc

MynbTuMeauiiHoe ofopyaoBaHue, KOMMbIOTEPHAs TeXHUKA C BO3MOXHOCTbLIO MOAKMHOYEHUs K
cetn «W/HTepHeT» UK  obecrnedeHMeM [oCTyna B 3MEKTPOHHYH  MH(OPMAaLMOHHO-
obpasoBaTenbHyto cpeay
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