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Pabouas nporpamma gUCLMNITMHBI COCTaBMeHa B COOTBETCTBMM C oefeparbHbIM rocy4apcTBEHHLIM 06pa3oBaTeNbHbIM
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CocrtaButensb (1):
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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMMNIIUHBI

1.1 Uenb gucuunnuHbl: CdhopmupoBaTb KOMNETEHUMM obyvatrowerocs B o6nactu mateMaTUyYeckux METOAOB U
NporpaMMHbIX CPEACTB, WUCMOMb3yeMbIX Ansi MpeAcTaBrieHuMs Nonocbl M3fgaHus B UMGPOBOM BWAE AN BbINOMHEHMS
HEJNMMHENHbIX N NIMHENHbBIX ONepPaTOPOB C LIENb0 NOArOTOBKM NeYaTHOW hOpMbl.

Pa3sutb komneTeHuun o6yqarou.|,eroc;| B obnactn TexHW4eckux cpeacts anda BBoAda NUcxXogHon VIH(bOpMaLI,I/IVI B
JonevatHon ctagum nonmrpa(bmquKon TeXHOonorun.

Cd)OpMI/IpOBaTb KoMneTeHunn o6yqa+0u.|,eroc;| B o6nactu O60pyLI,OBaHI/IF| M TeXHONOrmm Angd BbiBo4a Nosiocbl n3gaHua
Ha JonevaTHoOu ctagum nonmrpa(bmquKoro npoun3BoacTea.

1.2 3agayun OUCLUNIUHBI:

PaccmoTpeTb OCHOBHble NPeobpa3oBaHWsi TEKCTOBOM M WIMIOCTPATUBHOW WMHAOpPMauumM OO0 3Tana nonyyYeHus
nevaTtHou opMbl.

PaccmoTpeTb ycTporicTBa BBOAA TEKCTOBOW M UANIOCTPATUBHOW MHGOPMaUUM B COBPEMEHHbIN nonurpaduyeckmni
npouecc.

PaccmoTpeTb yCcTponcTBa BbiBOAA NONOCH! M3gaHns B Buae danna, potodopmbl Unu nedatHon oopmel.

MokasaTb 0COGEHHOCTN fonevYaTHOro 060pyA0BaHMSA B 3aBUCUMOCTM OT KOHKPETHOW

nonurpadn4eckom TEXHONOTNN.

PackpbITb MaTeMaTU4YECKOE COAEPKaHUE nNpoLeayp NpeobpasoBaHNs N30OpaKeEHWN.

lMokasaTb NEepCrneKkTUBY WCMONb30BaHWUA SMEKTPOHHBLIX CPeACcTB OTODpaXKeHuMs B KadecTBe anbTepHaTUBbl ANs
TPaAMLIMOHHBIX NonMrpacuyecknx TEXHONOTU B 0611acTu KHUroneyaTaHus, ra3eTHO-)XypHanbHOro NPOU3BOACTBA U peknambl.

1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yy4aloLlerocs:

MpenBaputenbHaa NOAroTOBKAa NpearnonaraeT co3aaHMe OCHOBbLI AN (POPMMPOBAHUS KOMMETEHLWUIA, YKas3aHHbIX B M.
2, NPV U3YyYEHUN OUCLUMNIIVH:

MeTponorus, ctTaHgapTusaums n ceptudmkaumns

lMepeBoa Hay4yHO-TeXHMYECKOM UHpopMaLmm B 0bnacTt npuHTMeana
OcCHOBbI CBETOTEXHUKM B MpUHTMEAua

MHdopmaunoHHbIe TEXHOMOMMK

Teopus MexaHM3MOB M MaLLUMWH

OnNeKTpOTEXHUKA M IMNEKTPOHMKA

MaTtematuka

duanka

CxeMoTexHuKa

2 KOMMNETEHUNUN OBYYAIOLWLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMINHDbI

MK-2: Cnoco6eH aMarHocTupoBaTb TeXHMYECKOE COCTOsIHME nonurpacunyeckoro ooopynoBaHusi, CUCTEM U
KOMMJIeKCcoB

3HaTb: dusnyeckne N NHPOPMALMOHHBIE XapaKTePUCTUK 06 BEKTOB penpoayLMpoBaHms
YmeTtb: OueHnBaTb napameTpbl rpadUyecknx OpUrMHanoB 1 Ka4ecTBo NONUrpadoMyeckmx OTTUCKOB

Bnapetb: HaBbikamu pa60TbI C KOHTPOJ1bHO-U3MepUTeS1bHbIMU np|/|6opaMV| M annapaTtHo-nporpaMmMHbIMU U3MepuUTesibHbIMA
KOMMJ1eKCaMu

MK-3: Cnoco6eH npou3BoanUTb HanaaKy U UcnbITaHUA nonurpadryeckoro o6opyaoBaHUsA, CUCTEM U KOMIIIEKCOB
3HaTb: MeToabl KOHTPOS!, HACTPOWKY U COrfiacoBaHMe NPOrpamMmMHbIX M annapaTHbIX CPeACcTB A4onevYaTHOW cTagmm
YMmeTb: OnpenenaTb 1 ycTpaHaTb NpUYnHbLI cO0eB B paboTe 06opyaoBaHMs U MPOrpaMMHbIX CPEACTB

BnapeTb: HaBblikamn paboTbl C KOHTPOSBHO-U3MEPUTENBHBIMK NPUGOpaMmK 1M annapaTHO-NPOrpaMMHbLIMK KOMMekcamu ans
TeCTUpOoBaHKA 06opyaoBaHNsA, MaTepuarnos, onpeaeneHns Npouns o6opyaoBaHUs U €ro HaCTPOWK

MK-4: Cnoco6eH npon3BoAnUTbL PEMOHT nonurpacdunyeckoro o6opyaoBaHusi, CUCTEM U KOMMJIEKCOB

3HaTb: YCTPOICTBO, NpUHLUMNOM paboThbl U YCrOBUS NMPUMEHEHUA B OOMeYaTHON CTaauu nonurpaduyeckoro nNpovsBoacTea:
nonurpacuyeckmx CKkaHepoB; CPEACTB BbiBOAa W300paXkeHWid Ha BeleCTBEHHble HocuTenu (doTonneHku, OopMHbIe
maTepuarnsbl, anekTporpaguyeckme oTopeLenTopsbl); CpeacTs Ana KONMpoBaHUs U NPosiBKM hoToMaTepuaros.

YmeTb: OueHuBaTh pesynbTaTbl paboTbl 060pYA0BaHNSA U NPOrPaMMHbLIX CPEACTB

Bnapetb: HaBblkoM onpefeneHns peasibHbIX XapakTepuUCTUK 06OpyLoBaHMsS Mo pe3ynbTaTtaM ero TECTOBbIX UCMBITAHUIA U MO
pesynbTataM NpMGOPHOro 1 BM3yasibHOrO KOHTPOIS KaYecTBa BbiNyCcKaeMoi NPoayKLmm

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

O |KoHTakTHas
< | paboTa
o
5 WHHOBaL,
HanmeHoBaHue 1 cogepxaHue pasnenos, g Z CP hOpMbI
TEM U y4EOHbIX 3aHATUN s g Nex. Nab. (4achbl) SAHSTVIA
(6]
O 2 [ (vackl) | (wacer)
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Pasgen 1. Tlpouecchkl, o6opynoBaHue u
npeobpasoBaHns MHGOpMaL MK B
gonevaTtHon ctagun nonurpadguyeckon
TexHonornm

Tema 1. Obwas knaccudmkaums
000pya0BaHUS 1 NPOLIECCOB NpenpuHTA.
PacnpegeneHnue

YHKLUUIA NO annapaTHbIM M NPOrpaMMHbIM
cpencteam, COBMECTUMOCTb 3/1EMEHTOB,
oOpasoBaHMe KOMMIEKCOB. CBS3b Mexay
3aneMeHTamMu Komriekca.

Tema 2. Bugbl curHanoB un nx
MaTemaTuyeckoe npeacTtaBrieHune.
OOHOMEpPHBIN U OBYXMEPHbIN CUrHarn,
curHanbHasa yHKUMS, aHanoroBbIn,
OVCKPEeTU3NPOBaHHbINA, KBAHTOBAHHbLIN U
LMdPOBOM CUrHarn, OCHOBHbIE KpUTepumn
OVCKpeTmnsauun, cnekTpanbHbI KpUTepun,
Teopema KoTtenbHukoBa (nopor Harksucra).
lMoHATME NPOCTPaAHCTBEHHOM YacTOThl U
NPOCTPAHCTBEHHOIO CNEKTpa ABYXMEPHOro
curHana. OCHOBHbIE KPUTEPUN KBAHTOBaHUS
no YPOBHIO, KpUTEPUM 06pa30BaHMS LIKaTbI
KBaHTOBaHus. Pelietyatas yHKUMS U
MaTpu4Hoe npeacTaBneHne AByXMEpPHOro
curHana B pactpoBoi rpacpmke. OCHOBHbIe
NPUHLMMbI BEKTOPHOW rpadouku.

Tema 3. Npadhunueckun dann. NoHaTre
LMdpOoBOro curHana, obLime NpUHLMNbI
obpasoBaHusa hannos, Kak cpeacTsa
ynopsgodMBaHus 3HayeHunin LnpoBoro
CcurHana Bo BPEMEHMW U MPOCTPaAHCTBE,
npeobpasoBaHne ABYXMEPHOIO Maccuea
3Ha4yeHun curHana (maTpuibl 6UTOBOW KapThbl)
B OHOMEPHbIN MaCCUB U3 LLEeNoYKn
6antoB n obpaTHoe npeobpasoBaHue.
dusnyeckoe NnpeacTaBneHme YNCNEHHbIX
3Ha4YeHMN curHana gnsi pasnuyHbIX BUOOB
n3obpaxkeHui, NCNornb3yeMbiX B
nonurpacum.

Tema 4. lNpocTpaHCTBEHHbIE
npeobpasoBaHns N3006paKeHUn B pacTPOBOWA
rpaduike.

OcHoBHble BMAblI adhPMHHbBIX
npeobpasoBaHuii, ABa BMAa
MacLTabupoBaHus n3o0paxkeHui B
pacTpoBou rpaduke, obLime NpUHLMNLI
WHTEPMNOMALNOHHBIX PacyYeToB, MOHSATUE
nepeBbIOOPKK, MONTMHOMMANbHas
WHTEPNonsuus, CBA3b CTEMEHN MONTIMHOMA U
[OCTOBEPHOCTU MOSYYEHHOro pesynbTaTa.
MHTepnonsumoHHble pacyeThbl Npu
OVNMHENHON MHTEPNONALUK, OCHOBHbIE
[EencTBUSA, CoOCTaBnAKLLNE
WHTEPMNONALNOHHbIV anroputM npu
MacLTabupoBaHun nsobpaxeHusi. AHanm3
anropuTMOB, BCTPOEHHbIX B NpUKNagHble
nporpaMmbl Mo 06paboTke N306paKeHNN.




Tema 5. MeTogbl cxxaTua MHGoOpMaLumn Npu
06paboTke N306pakeHUNn.
NHdopMaunoHHbIE XapaKTepPUCTUKK
n3obpaxeHui. NoHATME KonmyecTBa
uHcpopmauum, opmyna LLieHHoHa n
dopmyna XapTnum, NOHATMUE NPONYCKHON
CnocoBbHOCTN MHAPOPMALIMOHHOIO KaHana
(nHopmaumoHHoM emkocTn). CokpalleHune
WHOPMALIMOHHOM M3BBLITOYHOCTU CUMrHana c
notepsimu nHcpopmauum 1 6e3 noTepsb,
KpuTepum Beibopa B1uaa nHopmMauumn ans
COKpaLleHUs C NOTEPSIMU, OCHOBHbIE
CBOWVICTBA 3pEHUS Kak NpUeMHUKa
n3obpasntensHon nHdopmaumm. Metog
cxatus

JPEG u ero mecto B npodheccroHarnbHom
nonurpacguun. Cxatne MeToaom
KoaunpoBaHusa anuH cepun (RLE), metoga
XaddmaHa n metog LZW.

Tema 6. MeToabl BblAENEHNS KOHTYPOB
n3obpaxeHus.

YacTHble Npon3BoAHbIE NepPBOro nopsigka ot
OBYXMepHOro curHana nsobpaxeHus,
onepaTop Habna, YacTHble MPON3BOAHbIE
BTOPOro nopsiaka, oneparop Jlannaca.
Mpsmoe npumMmeHeHne

KOHTYPHbLIX Macok, NPUHLMMbI TEXHNUYECKOro
3peHus. NoHATre AByXMepHoro dunbTpa
NPOCTPAHCTBEHHbIX YacToT. Knaccudpukauums
1 MeToAbl 3ajaHunst UNbTPOB, CBEPTKA
dyHKUMRA, pyHKuma Oupaka. CuHTes

LM pOoBbIX (PUNBTPOB OCHOBHbLIX BUOOB B
cpene Matlab 1 B npvknagHoM nporpaMMHOM
nakete Photoshop, onepaTtop Hepeskoro
MacKnpoBaHusl, 06LIne NPUHLMMNbI KOPPEKLMM
n3obpaxeHuit ¢ NICNONb30BaHNEM LMPOBbLIX
NPOCTPAHCTBEHHbIX (PUMbTPOB.

WUtoro B cemecTpe (Ha kypce ansa 3A0)

nn

KoHcyrnbTaumm 1 npoMexyToyHas atTectaumst
- HeT
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Pasgen 2. YcTtporicTea BBOAa MHpopmaumm B
JoneyaTtHown ctagum nonurpaduyeckomn
TexHonorum

Tema 7. Undpposasga potoTexHuka.

MecTo uncpoBon (POTOTEXHUKN B
JoneyartHon

cTagum nonurpaduyeckon TexXHomnoruu,
Knaccudukaums, TeEXHU4eckue
xapakrepuctuku. MpuHuun paboTsl M3C n
KMOTI maTpwu, YyBCTBUTENBHOCTb,
crnekTpanbHas YyBCTBUTENbHOCTb.
yyBCTBUTENBHOCTL ISO. YCcTponcTeo
umdposoro

doToannaparta n dotokamepbl. OCHOBHbIE
MeToAbl LBETOAENEHMS, pacnpeaerneHmne
uBeToB bayapa. OcHOBHble BUAbI
obbekTmBoB. Paspeluatowasn cnocobHOCTb,
cBeTocuna, OTHOCMTENbHOE OTBEPCTUE
(onadbparmeHHoe ymcno), opmart
(kpondpakTop), rmybuHa peskoctn. OCHOBHbIE
cucTeMbI ynpaeneHust oobektueoM. OnTuka
BUAOUCKATENS, 3epKanbHasi cuctema.

10




Tema 8. MNMonurpaduyecknii (NNaHLWeETHbIN,
OapabaHHbIV U NPOTSHKHOM) CKaHep.
Onepauusa ckaHMpoBaHWsS B JoneYvyaTHOM
cTagum nonurpadunyeckomn TeXHONOrmn.
OCHOBHbIE BUAbI OPUrMHANOB, CTaH4apTbl Ha
opurnHansl. Knaccudgukaums ckaHepoB

no, Tuny u doopmaTy opurimHana, cnocoby
CKaHVWpOBaHus, BUAy poTo3NEeKTpU4ecKoro
npeobpasoBartens, 06nacTn NpUMMeHEHUs.
OcHoBHble BUAbl OTOINEKTPUYECKMX
npeobpasoBaTenen B ckaHepax.
dopmupoBaHve anepTypbl aHanusa
OOVNHOYHBIMM U

MaTPUYHLIMU (POTOINEKTPUYECKUMMU
npeobpasoBatenamu. OnTnyeckas,
MeXaHM4yeckas 1 MHTepPNONSALMOHHAs
paspeLuarLlas cnocobHocTb. Lymbl
aHarioroBoro TpakTa u WyMbl KBAHTOBaHMS,
Tennosble WyMbl, hopMyra Harnksucra,
Opo0boBbIe LWYMbI, KpUTEpPUM BbibOpa CTyneHu
KBaHTOBaHMS, YNCIIO CTyMNeHen
KBaHTOBaHMs, pas3psiAHOCTb koaa. Hactporka
«TOYKM BENOro» N «TOYKM YEPHOTOY,
npobHoe ckaHMpoBaHWe, rMcTorpamMma.
pagaumoHHbIE XapaKTePUCTUKN CKaHepa,
MeTOoAbl 3aJaHNsi XapakTePUCTUK,

KO3 PMUMEHT «rammay, fiorapudmartop B
aHanoroBoM TpakTe.

JlabopaTopHas paborTa:

'pagaunoHHbIE XapaKTepPUCTUKN CKaHepa

10

Tema 9. O6Lasa cxema NNOCKOCTHOro
CkaHepa.

CkaHep «Ha oTpaxeHue» ¢ nuHenkon MN3C,
anepTypHbIN yros, ycnosus hoKyCMpPOBKY,
napameTpbl IMHEHOro ocBeTuTens. Cxema u
OCHOBHbIE NapaMeTpbl NPOTSKHOIO
(PONMKOBOro) CkaHepa «Ha OTpaXXeHne» ¢
nuHenkon MNM3C 1 ¢ nMHerkon npsamoro
CckaHupoBaHus. Cxema nnaHLWeTHOro
CKaHepa «Ha OTpaXXeHWe» U «Ha NPOCBETY,
CnangoBbI MOy Ib, Nepekniovyaemas
onTuka, konbLa HeloToHa 1 cxema
npod)eccuoHarnbHOro

CkaHupoBaHus cnanagoB. Cxema
©apabaHHOro ckaHepa, aneprtypa
CKaHMpOBaHWUs,

CKaHVpyloLLMe MexaHn3mbl. Pe3kocTb rpaHmy,
nsobpaxeHus. Boibop anepTyphbl B
3aBMCMMOCTM OT MHTEepBana AMCKpeTM3aunn.
AnepTypHble nckaxeHus. Onepatop
HepesKoro mackMpoBaHus. Peanusauus
onepaTopa Hepe3KOoro MackupoBaHus B
onTu4eckoM kaHane 6apabaHHOro ckaHepa u
npu uncposon obpaboTke curHana.
OnpepeneHne onNTUYECKON paspeLuatoLLen
cnocobHocTn. CornacosaHvne napameTpoB
CKaHepa C OpyrMMun afieMeHTamun Ha
Jorne4yaTHOM aTane TEXHONOMn, TECTOBbIE
n3obpaxeHusi (MuLIeHW), Npodurb ckaHepa,
nporpaMmmHble cpeacTBa co3gaHms npodunsa
CKkaHepa v ero umnopTa B CUCTEMY.
JlabopaTopHas paborTa:

Paspeluatowas cnocobHOCTb CkaHepa

Pasgen 3. YctporcTea BbiBOAa UHOpMaLLMn
B JonevaTHon ctagum nonurpaduyeckon
TEXHOJI0rMK

12
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Tema 10. PacTtpoBasi aBToTMNHas
TexHonorus, LMpoBoe pacTpoBoe
npeobpasoBaHne, pacTPOBbIA MPOLLECCOP.
dopmyna LebepcTtoBa-Mioppes-[esuca,
OEHCUMETpPUYECKME N3MEPEHUS B PAaCTPOBOM
aBTOTUMHOM U300paxeHnu, Nnepegada UBeTa
B aBTOTUMHOWM TEXHOSIOTUK, YPaBHEHME
Hiwobepra. 3ddekT pacTuckuaHuns B
aBTOTMNHOW NonurpacuyecKkon TeEXHONOrN,
Myap MHOFOKpaCOYHOM neyatu u
NPOTMBOMYapHbIE YrIibl, MPUHLMM UX
peanusauum Npu LM@PPOBOM PacTPUPOBAHNN.

10

Tema 11. Knaccndumkauma metogos u
YCTPOWCTB BblBOAA MO

BMAy nonyvyaemblx n3obpaxeHui, matepuany
HocuTens, cnocoby BO3AENCTBUS Ha
MaTepuan Hocutens. Nepexoa oT curHana
OnTOBOW KapThl K M306paXKeHMo Monockl
n3gaHunsa Kak onepawms uudpo-aHanorosBoro
npeobpasoBaHusl, NOBTOPHOE

KBaHTOBaHMWeE, LWYMbl KBAHTOBaHMS.
OnemeHTbl TEOPUM PETNCTPUPYIOLLIMX cpes,
WCTOYHUKM akcno3uuumn. Owmnbkm
CKaHVPYHOLLMX CUCTEM YCTPONCTB BbIBOAA,
KOHTPOIb OLLMBOK MO NPOGHBLIM 3anncsm,
NOBTOPSIEMOCTb, TOMHOCTb COBMELLEHMS
LBeToAeneHHbIX U306paxeHnn (NpUBoOAKa).
lMnockocTHbIE YCTPOMCTBA BbIBOAA,
OCHOBHbIE TEXHUYECKNE XapaKTEePUCTUKN
NIOCKOCTHbIX YCTPONCTB BbIBOAA.
Knaccudumkauusa ycTponcTs BelBoAa No BUAY
WCTOYHMKA aKkcnosmuun. Cxema ycTponcTBa
BbIBOJA C OAMHOYHBIM UCTOYHUKOM
3KCMO3NLMM (Nasepom nnu nasepHbIM
[MoaoM), OCHOBHbIE Y3Iibl ONTUYECKOW
CUCTEMbI U MEXaHU3Ma nepemMeLleHmns
mMaTepuana. OWwnbkn oNTUYECKON CUCTEMBI
CKaHVWpPOBaHWS, anepTypHbIA Yros, KOppekuus
owmnbokK, orpaHmnyeHne gopmarTa.

Owunbkmn mexaHnama nepemeLLeHns
MaTepuana, MeTobl KOMneHcaumum oLnBOoK.
OCHOBHbIE TEXHUYECKNE XapaKTEPUCTUKN
©apabaHHbIX yCTponCTB BbiBoAa. Cxembl
YCTPOWCTB BbIBOAA C KpenfieHmem matepuana
Ha BHeLLHel CTOpOHe BpalliaoLerocs
OapabaHa, Ha BHYTPEHHEWN CTOPOHE
HenoaBwxkHoro 6apabaHa. OCHOBHbIE y3Mbl
YCTPOWCTB BbIBOAA, Y3€r 3KCMOHUPOBaHUSA
Ons 0QHOCTPOYHON U MHOTOCTPOYHOM
3anuncu. Cuctema 3apsiiku u pukcaumm
MaTepuana.

JlabopaTopHas paborTa:

OdhekT pacTuckmBaHusa B aBTOTUMHOMN
nonurpagnuyeckon TEXHOMNOMMK.

15




Tema 12. YcTpowncTsa BbiBOAa ANS NPSIMOro
N3roTOBMEHUs NeyaTHbIX PopM

(Computer to Plate — CtP), nonyuyeHue
neyaTHbIX hopMm rnybokon nevatum

MeToaoM rpasupoBaHud. ObLume npuHUUnbI
NPSIMOrO M3roTOBMIEHMS MEYaTHbIX

dopM B aBTOTUMHOW TEXHOMOIMU,
OBYXCTaAUNHbBIA N OOHOCTaOUNHBIN NPUHLMI,
OCHOBHbIe BuAabl matepuanoB. OcobeHHOCTU
NOCTPOEHMUS MIAOCKOCTHBIX 1

©apabaHHbIX YCTPONCTB BbiBOAA AN
TexHonormum CtP, akcnoHvpoBaHue B
TENOBOM

AvnanasoHe, MpUMeHeHne MaTpUYHbIX
WUCTOYHUKOB 3KCNo3numnu. OCHOBHbIE
TEXHUYECKNE XapaKTePUCTUKN YCTPONCTB
BbIBOAa B TexHonorum CtP, napameTpsl
nevaTHbIX )OpM.

15

Tema 13. OCHOBHbIE NPUHLUMBI TEXHONOMU
rnybokon nevarw,

XapaKTepPUCTUKN NeyaTHbIX hopm,
Knaccuyeckuini MeTo co3gaHusa neyaTHbIX
dopm.

myGokasi aBTOTMNUSA, METO MEXaHUYECKOro
rpaBvpoBaHusi. ObopyaoBaHue Ans
MEeXaHMUYeCKOro rpaBnMpoBaHus, NpMBog,
pesua, YCTPOMCTBO rpaBmpyloLLEN rOfoBKHY,
OCHOBHbIe NapameTpbl 06opyaoBaHUS.
JlasepHoe rpaBrnpoBaHue, 0COBEHHOCTM
MaTepuarnoB A JlTa3epHOro rpaBUpOBaHNS.
O6opygoBaHune onst aHanoroeom
uBeTonpobbl. Lindposas LseTonpoba,
nasepHbI 1 KannecTpymHbIN NPUHTED,
3KpaHHas uBeTonpoba, npocunb MoHMTOpPA.
HasHayeHune 1 oCHOBHbIE NapameTpbl
KonvpoBanbHoro obopyzoBanus. Cxema
KONUpPOBarbHOWM pambl, OCHOBHbIE Y3rbl.
NCTOYHMK 3KCMo3nUmMm, aneKTponprBoabl
NOABWXHBLIX 31IEMEHTOB, BaKyyMHast
cucTema, yCTaHOBKa U KOHTPOIb 3KCMO3ULny,
cuctema ynpasnexus. MNpuHumn
aBTOMaTU3NPOBaHHOM 00paboTKK
(POTOUYBCTBUTENBHBLIX MAaTEPMAOB.
3aMKHyThbIE

CUCTEMbI LIUPKYNSLUMA PacTBOPOB,
perynupoBaHme KOHUEeHTpauum 1
TemnepaTypsl.

OcCHOBHbIE METOAbI MOBbILLIEHUS
TUPaXxXeyCcToN4YNBOCTN B OCPCETHOMN,
donekcorpadny4eckon TEXHONOMN U B
TexHonorum rnybokon neyaTu.

WUtoro B cemecTpe (Ha kypce ansa 3A0)

15

nn

KoHcynbTaumm n npomexyTodHas atTectauus
(Ok3ameH)

87

2,5

6,5

Bcero koHTakTHas pabéora n CP no
AUcuUMNInHe

18,5

125,5

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NiaHoM He NpesycMOTPeHo

5. ®OH[l OLIEHO4YHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUU
5.1 OnucaHue nokasatenen, KPUTEPMEB U CUCTEMbI OLLEHMBAHUSA Pe3yNibTaToB 0byYeHus

5.1.1 NMokasaTtenu oueHMBaHUA

Koa
KOMNEeTeHLUnmn

lMokasaTenu oueHnBaHUA pe3ynbTaToB O6y‘-IeHVIF|

HaumeHoBaHWe OLEHOUYHOro
cpencTea




MepeuncnsaeT n xapakTepuadyeT OCHOBHblE 00BEKTbLI NonMrpadnyeckoro
penpoayLUMpOBaHNS: TOHOBbLIX U LUTPUXOBLIX UIMOCTPAaLMIA, NTIOrOTUNOB
M TEeKCTa, NpeacTaBreHHbIX B BELWECTBEHHOW uUnu undpoBor dopme

MpaBunbHO KoHUrypupyeT o6opyaoBaHue 1 NporpamMmMHble pecypchl B

Bonpockl ycTHOro
cobecepnoBaHus.

MK-2 3aBMCMMOCTM OT MApaMeTPOB OPUTMHANoOB 1 TpeboBaHMI KavecTBa UX MpakTnko-opMeHTUpPOBaHHbIE
BOCMPOM3BEAEHNS B nonurpacdruyeckom npowecce 3apaHus
Mcnonb3yeT ans TecTMpoBaHus 060pyaoBaHNUst U ONpeaeneHns ero
npoduns, KOHTPONbHOU3MEPUTENbHbLIE NPUBOPLI K MpakTnko-opMeHTUpPOBaHHbIE
annapaTHonporpamMMHble U3MEpPUTENbHbIE KOMMIIEKCHI 3adaHus
OB6bsICHAET YCTPOMCTBO, MPMHLMMOM paboTbl 1 yCNOBUSA MPUMEHEHUS B
JornevyaTHON cTaammn nonurpadmyeckoro NPoM3BOACTBA:

MK-3 nonurpadunyeckmx CKaHepoB; CPEACTB BbIBOAA M300paXkeHWI Ha Bonpocbl ycTHOrO
BELLECTBEHHbIE HOCUTENN cobecenoBaHus.
(dboTonneHkun, hopMHble MaTepuansl, anekTporpadunyeckmne
doTopeLEenTopkl); CPEACTB ANS KONMPOBaHUS U NPOSIBKA
doTomaTepuanos

MpakTnko-opMeHTUpPOBaHHbIE
OueHunBaeT pesynbTaTtbl paboTbl 060pya0BaHMSA N MPOrPaAMMHbIX sanaHns
cpeacTs
MpakTnko-opMeHTUpPOBaHHbIE
OnpepensieT pearnbHble XapakTepUCTUKN 000pYyAOBaHNUS NO sanaHust
pesynbTatam ero TECTOBbLIX UCMbITAHUIA U NO pe3yribTatam NPpMGOPHOro K1
BM3yasibHOrO KOHTPOMS Ka4ecTBa BbiNyCcKaeMon NpoayKumm
O6bBbsACHSAET CBSA3b MEXAY LBETOBbIMU XapakTepUCTUKaMU
nonurpadunyecKkoro oTT1cka u rpagauMoHHbLIMU U LIBETOBLIMU
napameTpamMmu KOMMNbTEPHOrO MOHUTOPA Ha AoNeYaTHOM aTane Bonpocbl ycTHoro
NoAroTOBKM MIMOCTpaLmMm cobecenoBaHus.
AHanmMampyeT 1 NpaBUNbHO NHTEPNPETUPYET pe3ynbTaTbl U3MEPEHUN,
MK-4 NPOBOAUMbIX HEMOCPEACTBEHHO HA 3KpaHe AUCnes KOMNbIOTEPHOroO MpakTnko-opMeHTUPOBaHHbIE

MOHUTOpPA

OnpegensieT cBsi3b Mexay LBETOBLIMU M rpafauMoOHHbIMK
XapaKTepucTMKaMm neyvaTHom NPOAYKLUUN U BO3MOXHBLIMU OTKITOHEHUSMU
napameTpoB MOHWTOPA OT 3aaHHOro NPodUNsA Ha AonevyaTHON cTaguu
nonurpadu4eckom

TEXHOMOrnm

3agaHus

MpaKTMKO-OPUEHTUPOBAHHbIE
3apaHns

5.1.2 Cucrema 1 KpUTepmm oLeHNBaHUA

LWkana oueHnBaHuns

Kputepum oueHnBaHns cchopMMpPOBaAHHOCTM KOMNETEHLIMIN

YcTHoe cobecenoBaHme

MucbmeHHasn paboTa

5 (oTnnyHO)

MonHbIN, ncyepnbiBaOLWUN OTBET, ABHO
OEMOHCTPUpPYOLLMIA rNyOoKoe NOHMMaHne
npeaMeTa 1 LUMPOKYH 3pYANLIMIO B
oLeHuBaemMon obnacTtu, ymeHve
NCnonb3oBaTb TEOPETUYECKME 3HAHMS OIS
peLLeHNs NPaKTUYEeCKMX 3aaau.

4 (xopoLlo)

OTBET NOHbIN U NPaBUIbHbINA,
OCHOBaHHbI Ha NpopaboTke BCex
obsa3aTenbHbIX UICTOYHUKOB MHpopMaLmu.
Moaxon kK matepuany OTBETCTBEHHbIN, HO
JonylleHbl B 0TBeTax HebonbLune
MOrpeLIHOCTH, KOTOPbIE YCTPAHSIOTCS
TONbKO B pe3ynbTaTe cobeceoBaHus.

3 (yooBneTBOpUTENbLHO)

OTBeT BOCNPOU3BOAUT B OCHOBHOM TOSbKO
NeKUMOoHHbIe MaTepuansl, 6e3
camocTosTenbHon paboThl ¢
pekoMeHA0BaHHOW NuTepaTypoun.
[eMoHCTpMpyeT NoHMMaHue npeameTa B
LiernoM npu HenonHbIX, cnabo
apryMeHTUpOBaHHbIX OTBETAX.
MpucyTCTBYIOT HETOYHOCTU B OTBETAX,
npobenbl B 3HAHWAX MO HEKOTOPbIM TEMaM,
CyLLeCTBEHHble OLIMOKK, KOTOPble MOryT
ObITb HaAEHbI M YaCTUYHO




2 (HeyOooBNETBOPUTESBLHO)

HenoHvmaHue 3agaHHOro Bonpoca.
HecnocobHocTb cchopMynmpoBaTb X0Ts Obl
oTAenbHble KOHLEeNuUun ANCLMNIVHBI.
MonbiTka cn1cbiBaHUA, MCNOMb30BaHUSA
Hepa3speLUeHHbIX TEXHUYECKNX YCTPONCTB
W1 Nonb30BaHNs NOACKa3KoW APYroro
YyeroBeka (BHe 3aB1CMMOCTM OT
YCNELIHOCTN TaKOW MOMbITKM).

5.2 TunoBble KOHTPONbHbIE 3a4aHUSA UITN UHble MaTepuanbl, Heo6XxoAuMbIe ANsl OLeHKU 3HAaHUMN, YMEHUN,
HaBbIKOB U (UNK) ONbITa AEATENIbHOCTU
5.2.1 NepeyeHb KOHTPONbHbIX BONPOCOB

Ne n/n |

dopMynMpoBKM BOMNPOCOB

Kypc 3

MoHsaTME nHdopMaumMmn 1 curHana, AByXMepHbI 1 OOHOMEPHLIN CUrHarn, nsobpaxeHue Kak ABYXMEPHbIN
curHan

Knaccudukauusa curHanos no Buay nepemMeHHbIX (aHanoroBblv, AUCKPETU3UPOBaHHBbIN,
KBaHTOBaHHbIN, LIUGPOBOW)

MoHaTue ﬂpOCTpaHCTBeHHOIZ YacToThbl, COGCTBEHHAsi YacToTa nepmnoan4vyeckoro AByxXxmMepHoro curHana

CnekTpanbHoe npeactaBneHne ogHOMEPHOro 1 ABYXMEpPHOro curHana, npeobpasoBaHue dypbe,
NMHeNYaTbIn N HeNpPepbIBHbINA CMEKTP

CI'IeKTpaJ'IbeIIZ KpVITepVIVI ANcCKpeTunsauumn, Teopema KoTenbHuKoBa Ans ABYXMEpPHbIX CUrHanos

o || M WO DN

MpocTpaHCTBEHHO ANCKPETMU3MpOBaHHOe (pacTpoBoe) M3obpaxeHue, LMdppoBoe n3obpaxeHue, ero
MaTpuyHoe NpeacTaBneHne

O6Lwwme xapakTepucTuku rpadumyeckmnx gopmatos: «BitMap», «rpagaumm ceporoy,
«MHOEKCUPOBaHHbIE LIBETaY», «MOJTHOLBETHbIN chopmaTty (Mpumepbl 13 nabopaTtopHoi paboThl)

[ByxmepHas UHTepronsaums Npu NpOCTPaHCTBEHHbIX NPeobpasoBaHNUsAX M300paxeHUss B pacTpoBOM
rpadvke, NpMMepLlI MeTOA0B MacluTabupoBaHus (NpumMep B nporpamme Photoshop)

ANropuT™M BUNUHERHON MHTEPMNONALMMX NPU MacluTabupoBaHU U30GpaKeHNs

10

MpyHUMN cxaTra MHdopMaum MeTogoM kognpoBaHust anuH cepui (RLE), (npumep n3
nabopaTtopHon paboThl)

11

KonuyecTBeHHas ctatucTnyeckas oueHka VIHCbOpMaLI,VIVI, ypaBHEHMe LLleHHOHa, SHTpOMNUA N ee
CBOWNCTBA, VIHdDOpMaU,VIOHHbIVI NOTOK U VIHd)OpMaLI,VIOHHaFl €MKOCTb KaHala

12

HuskoyacToTHas NpoCcTpaHCTBEHHas uNbTpaLus, anepTypa KOHEeYHoro pasmepa kak HY
NPOCTPaHCTBEHHbIN PUNBLTP, anepTypHbIe UCKaXKeHUs

13

MoHATME paspeLlatoLleit CoCoOBHOCTU CUCTEMBI, KOHTPACTHO-YaCTOTHAS XapaKTePUCTHKa,
KO3(PPULIMEHT Nepenayum rny6uHbl MoaynALMm

14

MpocTpaHcTBEHHOE AndhdepeHupoBaHme, onepatop Habna, KOHTypHast Macka (npumep B
nporpamme Matlab n Photoshop)

15

[lBonHOe npocTpaHcTBEHHOE AnddepeHumpoBaHue, onepartop Jlannaca, KOHTypHas mMacka (npumep
B nporpamme Matlab n Photoshop)

16

MpocTpaHcTBeHHas unbTpaums, 3agaHve ABYXMEPHOro NpoCcTpaHCTBEHHOTO ounbTpa Yepes
onepaTtop CBEpTKU

17

MmMnynbcHoe Bo3aencTBue Ha AByxmepHblin HY unbTp NpocTpaHCTBEHHbIX YacToT, AByXMepHas
dyHKkuma Oupaka (genbra-pyHkums) n pyHkunsa KpoHekepa

18

MpyHUMN paboTbl UMPOBOro NPOCTPaHCTBEHHOIO hmnbTpa, NOHATUE KpaeBoro adpdekTa, cBepTka B
uudposon bopme (Mpumep hunbTpa pasmblTUSA rpaHuL, No cpegHemy apnumMeTU4HeckomMy B
nporpamme Matlab un Photoshop)

19

MpMHUMN HEPE3KOro MackMpoBaHUSA B CMEKTParbHOM M MMNYNbLCHOW hopMe, CBOMCTBA MHTErpanbHOro
npeobpasoBaHusa Pypbe

20

OnepaTop Hepe3Koro MackupoBaHus B LmudpoBor chopme (npumep B nporpamme Matlab n
Photoshop)

Kypc 4

21

OcHoOBHbIE NpUHUUNbI aBTOTMMHOM nonmrpaqueCKon TEXHOJ10rMn — nnuHunaTtypa pactpa,
OTHOCUTEeNbHaaA nnowaab Nne4yaTHoro anemMeHTa, ypaBHeHne LIJe6epCTOBa-M+0ppeﬂ-ﬂesmca

22

PacTpoBblii npoLeccop — NpuHUMN 06pasoBaHMs aBTOTUMHOIO NONUrpadMUYeckoro pacTpa npu
LMdPOBOM pacTpUpPOBaHUK

23

Yucno ypOBHeIZ KBaHTOBaHUSA OTHOCUTENbHON NoLwanm neyaTHoro arnemMeHTa, LYMbl KBAHTOBAHUA,
NPUHUNN NOCTPOEHUA anroputMma ana CHUXXeHnda LWymMmoB KBaHTOBaHUA

24

OCHOBHbIe TUMbl U YCNoBKs paboTbl ONTUYECKUX ANIEMEHTOB B JoNeYaTHOM 000pyaoBaHUN
(abeppauun, oTHocUTENBHOE OTBEPCTME 0OBbEKTUBA, CBETOCUNA 06BbEKTMBA, YCroBUS (hOKYCUPOBKMY,
aucrtopcus)




Knaccudukauusa n npuHumn paboTbl OTOINEKTpUYECKMX NpeobpasoBaTenen (husnyeckme OCHOBBI,
25 YyBCTBUTENBHOCTb, TEMHOBOW TOK, CMEKTpanbHasi YyBCTBUTENbHOCTb, ISO, MaTpuyHblie U OAMHOYHbIE,
maTpuubl NM3C 1 KMOI

26 O6Las knaccugmKaLms U OCHOBHbIE XapakTepUCTMKK LMDpoBbIX hoTokamep U hoToannapaTos

27 Paspeluatowasa cnocobHoCTb U MeToabl LiBETOAENEHMS B LMGPOBOK hOTOTEXHMKE

28 MHTepnonsiuMoHHbIe anropntMbl B LMPOBOM (DOTOTEXHMKE U CKaHepax

Obwue XapakKTepucTukn n KJ'IaCCVICbVIKaLWIﬂ CKaHepoB — onTn4yecKkasa paspellaroas CNocobHOCTb,
29 MeXaHn4ecKaa pa3peLuaroas CMocobHOCTb, MHTEepPnoNAUMOHHaA paspellarowiasn CMOCOBHOCTD,
OVWHaMMYeckuin AnanasoH, (bopmaT, NPpMHUMN CKaHMpoBaHNA

MnaHweTHbIN CKaHep — obnacTtb npumMmeHeHusa, CKaHVIpy}OLLI,I/IIZ MeXaHU3M, onTn4eckne cxembl Ana

30
Henpo3payHbIX U NPo3padHbIX OPUrMHANoB

31 MeToab! LBeToAENEeHNs B NNOCKOCTHbIX CKaHepax, adpdekT «kornbla HbloToHa», onTUYeckne cxembi
[N CKaHUPOBaHUSA NPO3PaYHbIX OPUrMHAMOB

32 AnepTypHble UCKaXXeHUs MPY CKaHMPOBaHUM OpUrMHana — MeTOoAbl KOPPEKLMU anepTypHbIX

NCKaXXEHWN, Hepe3kasda MacKka B LI,VICprBOM TPpakTe n B ONTUYECKOM TpPakKTe 6apa6aHHoro CKaHepa

OnpepeneHune peanbHbIX XapakTepUCTUK CkaHepa — onpefeneHne paspeLuatoLeii cnocoGHOCTH,
33 npodunb ckaHepa, CTaHAapTHas MULeHb IT-8, Touka «Benoroy», ToYka «4epHOroy, rmcrorpamMmmMa
1 aBTOMaTUYeckasi HacTporika

rpaﬂ,aLWIOHHble XapaKTepucTukn CkaHepa — cnocobbl 3agaHus FpaﬂauMOHHOVI XapaKTepUCTUKn,

34 KO3 PULMEHT «raMmma»

35 OnHamunyecknii guanasoH ckaHepa — LUyMbl, onpedernieHne Yncna ypoBHen KBaHTOBaHWS, LUYyMbI
KBAHTOBaHWs, rpafalMoHHasi XxapakTepucTuka poToanekTpmnyeckoro npeobpasosar

36 ObdhekT pacTUCKMBaHUA — KOPPEKLMS pacTUCKMBAHMSA Ha dTane LudpoBOro pacTpoBoro
npeobpasoBaHus

37 CBA3b MeXay NPOCTPaHCTBEHHbLIMWN XapaKTEPUCTUKaMM BbIBOOHOMO YCTPOMCTBA M rpafauMoOHHbIM
AManasoHOM aBTOTUMHOMO PacTPOBOro N3obpaxeHus

38 MapameTpbl BbIBOAHBIX YCTPONCTB, HA OCHOBE KOTOPLIX yCTaHaBMNMBaeTCs NMHUaTypa

nonurpacuyeckoro pacTtpa — paspeluarolas cnoco6HOCTb, NOBTOPSEMOCTb

BpemeHHble M NPOCTpaHCTBEHHbBIE XapakTEPUCTUKM Na3epHbIX YCTPOWCTB BbIBOAA — «MSITKas» u
39 «KecTkasi» To4Ka, MPUHLMM BO3AENCTBUS KCNO3NLIMU Ha YyBCTBUTENbHBIN CIION MaTepuana
(npumep choTONNEHKM)

40 Cxema nnocKoCTHOro yCTpOVICTBa BbiBOAaA C OANHOYHbIM NCTOYHUKOM 3KCNo3nuun B BUAOE nasepa

BapabaHHble yCTpoiicTBa BbIBOAA — HapY)XHOE M BHYTPEHHEE KpenneHne MmaTepwana, 0COGEHHOCTM

41
3KCMOHMPYHOLNX CUCTEM

42 CkaHMpoBaHMe na3epHOro Nyya B NIIOCKOCTHLIX YCTPOMCTBAX BbIBOAA, OLUMOKM CKaHMPOBaHUSA U
MeTOoAbl X KOMNEHcauum

43 O6opynoBaHue 1 matepuansl ans texHonorun CtP B rny0okon nedat — 3neKTpoMarHUTHbIN 1

I'Ibe303]'|eKTpVILIeCKVIl7I npumBoabl pe3ua B FpaBVIpleUJ,eVI ronoBke

44 OcHoBHble BUAbLI 060pyaoBaHNs U MatepuanoB Ans texHonorun CtP B odpcete n conekcorpagum

45 MposiBoYHOE M KonupoBanbHoe o6opyaoBaHue

46 JIIOMUHUCLIEHTHBIE MHOMOCIOMHBIE MaTtepuanbl U gncnnen Ha nx oCHoBe; NpuHUuN pa6OTbI n obnactb
NnpuMeHeHuA.

5.2.2 TunoBbIe TeCTOBbIe 3a4aHusA

He npeaycMoTpeHbl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHuA (3agaym, Kenchbl)

1. BbINONHUTL pacTpMpoBaHWe CTYNeHYaTon TOHOBOW LUKarbl C 3a4aHHOW NMHUATYPON 1 NPOTUBOMYapHbLIM
yrrnom. MonyyYeHHyo pacTpoBYHO KOMUIO BbIBECTM Ha SKpaH.

2. OnpenennTb ONTUYECKYHO U MEXAaHUYECKYIO pa3peLuaroLLyo cnocobHOCTb NMAHLIETHOrO CKaHepa B pexunve
«Ha NPOCBET» B LIEeHTPanbHOM YacTu paboyei 30Hbl C MUHUMAarbHBIM anepTypHbIM YITIOM ONTUYECKOW CUCTEMBI.

CkaHupoBaHMe BLINOSHAETCA B YepHO-6EN0OM pexnme npu KoanpoBaHun 8 6UT Ha NuKcernb. [na TecTMpoBaHus
CkaHepa ncnonb3yeTcs LWKana WTPUXoBbIX YepHO-6enbix Mup. MNpu oTCyTCTBMM NapamMeTpoB MUP, OHWU MOTYT ObiTb
onpegeneHbl C NOMOLLBIO MUKPOCKOMNA C U3MEPUTENbHBIM OKYFSIPOM MITM HEMNOCPEACTBEHHO MO NOydeHHOMY channy
npw N3BECTHOW paspeLuaroLLieri CNoCOOHOCTU, YCTaHOBINEHHOW NPY CKaHMPOBaHUK. YCTaHOBMEHHAs paspeluatoLlas
CMOCOBHOCTb AOIMKHA NPEBbILATh OXMAAEMOE 3HaYEHME ONTUYECKON paspeLuatoLleri cnocobHocTn B 3 — 4 pasa. [ins
0PUCHOrO CKaHepa A0CTaTOMHO YCTaHOBUTL paspeLuatoLLyto crnocobHoCTb Npu ckaHuposaHum 4000 Todek Ha atorm. MNpu
coxpaHeHumn dannos ucnons3oBaTb opmaTt BMP, PCX nnn TIFF.

5.3 MeToauyeckue Matepuansi, onpegensilolimne npoueaypbl oLleHUBaHUA 3HaHUW, YMEHWUW, BrafeHui (HaBbIKOB
¥ (WnKN) NpPaKTUYeCKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa ponycka oby4arowierocs K npoMexxyTo4HoM aTTecTaumm U NopsiaoK NMKBMAALMA aKkaAeMM4ecKomn
3a0MKEeHHOCTH

MpoBeaeHve NPOMEXYTOYHOW aTTeCTaLUMM pernameHTUpoBaHO NokanbHbIM HOPMaTUBHBLIM aktom CIM6rynTa
«lMonoxeHne 0 NPOBEAEHUN TEKYLLETO KOHTPOMS YCNEBAEMOCTU 1 NPOMEXYTOYHOM aTTecTauum oby4yatoLLMXCs»




5.3.2 dopma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMm nNo AucumnsiMHe

YcTHagda + MncbmeHHas

KOMﬂbPOTepHOG TecTnpoBaHue

5.3.3 Ocob6eHHOCTM NpOBeAEHUs NPOMEXYTOYHOW aTTecTauum No ANCLUUNIINHe

NHas

|-|pl/| npoBeaeHnn akaameHa BpemMd, oTBOAMMOE Ha NOArOTOBKY K OTBETY, COCTaBIIAET He 6onee 40 MyH. Onsa
BbINOJTHEHNA NPAKTU4YEeCKOoro 3agaHua o6yqarou.|,emy Heobxoanmo NveTb AOCTYN K KOMNbTEPY C YCTAHOBJTIEHHbIM Mno.
CoobLeHne pe3ynbTaToB o6yqa+ou.|,emyc;| npon3BoaAnNTCA HenocpeaCTBEHHO Nnocre YCTHOro oTeeTa.

6. YHEBHO-METOANYECKOE N N"H®OPMALIMOHHOE OBECIMNEYEHUE OUCLUUMNNHDbI

6.1 YyebHasa nutepartypa

ABTOp | 3arnaewue MN3gaTtenbcTBo | oo nspaHua | Ccbinka
6.1.1 OcHoBHas y4yeb6Has nuTepaTtypa
CokoroBa, E. A,, [oneyaTHasa noaroToska u HosocuGupck: Crbupckuii http://www.iprbooksh
Xwmenes, A. B, nonurpaduyecknin AusamH rocyAapCTBEHHbIN op.ru/78159.html
Morpe6Hsik, E. M., yHuBEpcuTeT 2017
3abenuH, J1. 0., TeneKkoMMyHMKaLuii 1
Ceaunnun, B. U. NHOPMATHIKM
TaryHoB A.T., TapacoB |CneuuvanbHble BUAbLI NevaTy : http://ibooks.ru/readi
O.A., Ceprees A.l., yyeb. nocobue. — 2-e nag., . ng.php?
Konmoropos HO.H. cTep. Mocksa: ®nuHTa 2019 short=1&productid=3
65603
KaHaTeHko, M. A. Lndposas neyatb CaHkT-MeTtepbypr: CaHKT- http://www.iprbooksh
MeTepbyprckuin op.ru/102593.html
rocy4apCTBEHHbIN 2017
yHuUBEpCuTET
NPOMBbILLNEHHbIX
TEXHOMOIMN U An3anHa
6.1.2 [lononHuTenbHaa yuyebHas nutepaTypa
LWedep E. A. Lindpposasi obpaboTka . http://publish.sutd.ru/
n3obpakeHnn Cal-ga-glre;ﬁpr%ypr. 2019 tp_ext_inf_publish.ph
p?id=20199361
Briokos, M. IN. ObopynoBaHve 1 CankT-MeTepbypr: CaHkT- http://www.iprbooksh
TEXHOMNormga neyartu. MeTepbyprekuii op.ru/102539.htmi
JlnctoBble odpceTHbIE rocyjapCTBEHHbIN
ne4vyaTHble MallnHbI yHuBepcuTeT 2017
NPOMBbILLNEHHbIX
TEXHOMOIMN U An3anHa

6.2 NepeyveHb npocdeccrmoHanbHbIX 6a3 AaHHbIX U MH(OPMaLMOHHO-CNPaBOYHbIX CUCTEM
OnekTpoHHO-6mbnuoTedHasa cuctema IPRbooks [OnektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

6.3 MepeyeHb NULIEH3NOHHOIO U CBOGOAHO pacnpoCcTpPaHsAeMOoro nporpaMmmMHoro o6ecrneveHus

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 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEOO6X0AMMON ANA OCyLeCTBNEeHUA obpa3oBaTeNnbLHOro

npouecca no gucuuniinHe

AyauTtopus OcHalleHne
NekuunoHHas MynbTumeguintHoe obopynoBaHue, cneumanmanpoBaHHas mebenb, gocka
ayguTopus

KOMI'Ib}OTeprIIZ Krnacc | cetun ((MHTepHeT» n obecneyeHnem AOCTyna B 3JIEKTPOHHYIO I/IH(*)OpMaLI,I/IOHHO-

06paaoBaTen bHYIO Cpeany

My]’leVIMe,D,VIIZHOG o6opy,qosaH|/|e, KOMMbOTEPHaAA TeEXHUKA C BOSMOXXHOCTbIO NOAKIIOYEeHUA K
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