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JIABOPATOPHASA PABOTA Nel
N3YYEHUME METOJ10B U TPUEMOB CKAHUPOBAHUA
JOKYMEHTOB, KHUT 1 ®OTOI'PA®UI

1. HEJIU U 3AJAYU PABOTHBI
N3yuenue ob6opynoBanus, NMpeaHaA3HAYEHHOTO ISl TIEpeBoia MHPOpMALUU U3
aHajoroBoro B 1udpoBoi popmar, ero npeaBapuTEILHON HACTPOUKH.
N3yuenne TUMOB OOOpYAOBaHUS, MTPUMEHSEMBIX I ONU(PPOBKH, €ro
XapaKTePUCTHK, OCBOCHHE TEXHOJOTHU CKAaHMPOBAHHs JOKYMEHTOB U (oTrorpaduil,
HAyYNUTHCS HACTpaWBaTh OOOPYIOBAaHWE M BHIOMPATH ONTHMAJBHBIC Pa3pEIICHHS B

3aBUCUMOCTH OT UTOTOBOTO Tpaduueckoro Gpopmara.

2. OCHOBHBIE TEOPETHYECKHUE CBEJIEHUA

JBOJIIOLMS CKAHEPOB HA 0CHOBe UG POBBIX poTOANNAPATOB

Kuura xak HocuTenb moje3Hol MHGOPMAILIMK ele A0ATr0 OyAeT MoIb30BaThCs
HOMYJISIPHOCTBIO y MPOCTOTO OOBIBATEINSI, OTHAKO C PA3BUTUEM U PACIIPOCTPAHEHHUEM
TEXHOJIOTUN TOSBIISIETCS BCE OOJIBIIIE KENAIOIIMX IepeBecTu Oymary B 1udpy u
YUTaTh WU CIYyIIaTh KHUTW TOCPEACTBOM IMOCJHEAHUX JOCTHXKEHHN TEXHUYECKOU
MBICJIH.

[IpeameToM Halero ucciaeIOBaHMS SIBISETCS KHIDKHBIM ckaHep Ha 0ase
mugpoBoro Qoroamnmnapara WM CKaHepa. YUWTHIBAsA, 4TO cama MCTOpus LUGPOBO
doTtorpaduu HACUMTHIBAET HECKOIBKO JET (llake He JEeCATKOB), TO pPa3BUTHE
CKaHMPOBAHUS KHUT TAKHUM CIIOCOOOM — 3TO HOBEHUIIIAsi UCTOPUS.

Bot HexoTOpBIE BEXH ITOM UCTOPHUMU:

1. 1980 Sony mpencraBwia Ha PHIHOK NMEPBYH HBETHYI0 BHAECOKAMEPY Ha

ocHoBe I13C-maTpuub! (10 3TOr0 BCce KaMepbl ObUIH YEPHO-OEIBIMU).



2. 1988 Kommanusa Fuji, koTOpoii M TpPHHAIJICKUT MPaBO IEPBEHCTBA B
IIPOM3BOJICTBE MOJHOIIEHHON IM(poBoi BHUaeo-poTokamepsl, coBMecTHO ¢ Toshiba
BbinycTuiia kamepy Fuji DS-1P, ocnoBannyio Ha II3C-maTpuue ¢ paspeumienneM B
0,4 Mn.

3. 1991 Kodak, coBmectHo c¢ Nikon, BbllTyckaeT mnpodeccuoHaIbHbIN
3epkasibHBIN TG poBoii hoToammapar Kodak DSC100 na ocnoBe kamepsr Nikon F3.
3anuch TNPOMCXOJMIA HAa JKECTKMHM JMCK, HaxOIALIMICS B OTHEIBHOM OJIOKeE,
BECHBIIEM OKOJIO 5 KT.

4. 1995 Bemymensl nepBble NoTpeOuTensckue (¢otoamnmapatel  Apple
QuickTake 150, Kodak DC40, Casio QV-11 (nepBas nudposas dotokamepa ¢ LCD-
JUCIUIEEM U TEepBast k€ — € MOBOPOTHBIM 00beKTUBOM), Sony Cyber-Shot.

5. 1997 [Ipeononén cuMBoIMYECKU pyOe:k B 1 MeranukceJib.

6. 2000 - 2002 [{udpoBsie KaMepbl CTAHOBATCS JOCTYIMHBIMH JISI MacCOBOTO
noTpeduTens.

7. 2005 Hauano Beimycka Canon EOS 5D — mepBoii 10CTYNnHO# 1O 1eHe

(Menee $3000) kaMepbl ¢ MOTHOKAIPOBBIM CEHCOPOM ¢ pa3perieHnem 12.7 Mn

VYuuteiBas, yTo Hamboliee NPHUEMIIEMbIM pa3pelieHueM UU(PpoBON KomHUH
kauru sBisiercss 200 - 300 dpi, moHATHO, TodeMy OypHOE pa3BUTHE BOIPOCA
CKaHMPOBAHUS KHUT NU(PPOBBIMU amiapaTaMyd U KamMepaMHi Ha4aJloCh UMEHHO TOT/Ia.
Jleno B TOM, 4TO JJIsi MOJy4YEHUs U300paKeHUsI TAKOr0 KauecTBa HYXEH ammapar ¢
MaTpHuIlel He MeHee 6 - 8 Meranukcenb, K TOMY K€ JOCTYIHBIN IO LIEHE.

Ha 3ape sToro nBuxkeHus, NpU HEXBAaTKE KadyeCTBEHHOTO OO0OpYJAOBAHMS
MHOT'HE BBIXOJIUIIN U3 TOJIOKEHUS BECbMa OPUTHHAJIBHO.

Tak, HanmpuMmep, MHOTHE MOJIb30BATENN ISl IOMAIIHETO CKAHUPOBAHUS KHHT
HECTaH/IapTHBIX Pa3MEPOB HCMOJIb30BAJIU CaMOJEIbHbIE KOHCTPYKLMUHU, COCTOSILIHE

N3 IMTaTUBOB, JJaMII OCBCIIICHUA U I_II/I(I)I)OBBIX @OTO&HHapaTOB.



C&MOI[CJ'IBH&SI YCTaHOBKaA AJis1 CKAaHUPOBAHUSA

Nnu xe npumensuin 0Oojiee TPOMO3JKHE CIIOCOOBI CKAaHWPOBAHUSI KHHUT,
HaIpuMmep, Kak, IpUBEAEHHOE HIXKE.

Scantastic 3000b - mouTu nosiHas KOMUS CKaHEepa APEBHUX €THITSH, KOTOPHIM
OHM  TBITAIUCH  OTCKAHUPOBATh  BEJIMKYI0  OUOIMOTEKY  AJIeKCaHIpHH.
AnekcaHnpuiickasg OMOJIMOTEKA SBISAJIACH KpyNHeWmeld OMOIMOTEKON B aHTUYHOM
MHpE, B KOTOPOM XpaHWIOCh, MpeAmnoyiokutrenbHo, ot 400 teic. 1o 700 ThIC.
nepraMeHTHBIX CBUTKOB. B OmbOnmoteke paboTany MHOTHE BBIAAIOIIMECS Y4YEHBIC
AMIOXU AJUIMHKU3MA, B TOM yucie EBkinua u Opatocden (mocneaHuit 0p11 XpaHUTEIeM
o6ubmmorexu ¢ 236 o 195 r. 1o H. 3.) K orpomuomy coxanenuto B 47-48 ronax 1o H.
5. 6ubnmnoreka cropena. TOYHBIX AaHHBIX O MPUYMHAX U MOCIEACTBHUIX MOXapa Ha
CErOJHAIIHUN JIeHb HeT. B ToMm umcie cropenu AepeBsiHHbIE CKAaHEPHI IPEBHUX
erunTssH U OyMa)kHble mep(oKapThl, Ha KOTOPBIX XPAHWIKUCHh LUU(POBBIE JaHHBIE.
Scantastic 3000b OblT BBIMOJHEH IO TJIMHSIHBIM YepTeXKaM, HAWJICHHBIM IpU

packornkax rpooHuIsl Jemerpus danepckoro, 0HOTO U3 OCHOBaTeseH OMOINOTEKH.



OTO HEOOBIYHOE YCTPOWCTBO MpeAHa3HAYCHO
IU1sl OLU(POBKYU KHUT. J[epeBsIHHBIA CTOJ MpeiHa3HaueH
B KayecTBE OCHOBBI JUIi pblUara ¢ IEepPeBEPHYTHIM

CKaHCPOM.

CkaHep OCHAIleH MOIIHBIM MarHUTOM, YTOOBI
3aKpenuTh  OCryHKM B  BEPHBIX  HANPABICHHSX.
Kapronnsle mopkmaaku  nubo  Kimamyrcs, 0o
yOuparoTcsi, 4yToObl lielieBasCTpaHula Obuia BBIIIE, YeM

BCEOCTaJIbHBIE U OblIa NapajjIeNbHbI CKaHepYy.

[THeBmMaTnyeckuit LWIMHID ocnabmuser
IOBIDKGHHE pblUuara © YICp)KHBAaeT CKaHEp TOYHO
HAaIpOTHB  CKaHUPYeMOH  CTpaHUIBL. a  KaOes,
CHeLUalbHbIl pOJMK ¥ (daHepHas HOXHAas Melalb
MTO3BOJIUT OIIEPaTOPy IMOJAHUMATH CKAaHEP U BHIPAaBHUBATH

KHHUTY O0CHMH PyKaMH.




C TeueHneMm BpeMeHH 00OpYIOBaHME YCIOXKHSIIOCH, PE3YJIbTATOM YEro CTajio
HosIBJIGHUE  OOJBILIOTO  KOJINYECTBA COBPEMEHHOr0  000pyJ0BaHMUs,
MpEeHA3HAYEHHOTO [JIsi CKAHUPOBAHUS JIOKYMEHTOB M KHUT. VIMEHHO OHO H
3aJI0’)KUJI0 OCHOBY CTPOEHHUS M PACIONIOXKEHHS y3J0B Ha OOJIBIIMHCTBE KHMXKHBIX

CKaHCPOB.

Kparkuii 0030p 060py1oBaHusi ¥ METOI0B, IPUMEHSAEMbIX NPH CKAHUPOBAHUM

KHHUT 1 TOKYMCHTOB

Ha ceronusmHuii neHb 000pyJOBaHHE MOXKHO pa3feluTh Ha JBa THUIA!
MOOMJIBHOE U CTallMOHAPHOE.
TUIMYHBIMU IPEACTABUTEISAMH TIEPBOTO KJIacca SIBISIOTCSA PYyYHOM TEKCTOBBIN

ckanep C-Pen 20 u nonHonBeTHbIN pyuHoi ckanep DocuPen.

C-Pen 20

C-Pen 20 USB mnpegnazHaueH i BBoAa HWHGOpMAIMM U3 OyMasKHBIX
HocuTene B kommbtoTep. C-Pen 20 ckomupyer HeoOXOoAMMYIO HMH(POpPMALUIO B
11r000€ ToJie BBO/Ia Ha KOMIIBIOTEPE, /1€ BO3MOKEH BBOJI C KJIIABUATYPHI.

On pacno3naét: Teker: 167 a3bik0B, U3 HUX I 34-X (BKJIIOYAsl PYCCKHIN)
WMEIOTCSL CIIOBapu JUisl Haunydmero pacno3HaBanus; Llugpsi; BbankoBckue
mwpugtei: OCR-A, OCR-B u MICR (E13B); Onnomepnsbie mrpux-koabi: Check
Code 39, Check Interleaved 25, Code 128, Code 39, EAN 13, EAN 8, Interleaved 25,
CODABAR (without checksum), L'CC Code 128, Code 2 of 5 (Industrial, IATA,
Matrix), Code 93, UPC-A, UPC-E and Postnet.

Pyunoii ckanep C-Pen 20



On umeet pa3mep - 131x19x31mmM, Bec - 45 1., ocHamén USB kabenem 83 r.,
nporeccopoM In-House Developed Argus. Ero ckopocTts uTeHus cocramiser - 15
caHTUMeTpoB/cek. Pa3mep CMMBOJIOB, KOTOPBIN OH MOXKET PacIoO3HATh - 5-22 Kerjiei.

Taxoke ocHamén cucremoit pacno3HaBanus: ABBY'Y Software house

DocuPen

310 NOMHOMYHKIIMOHATBHBIN MOOUIBHBIN IIBETHON PYYHOUM CKaHEpP, KOTOPHIM
0e3 HCIMOJB30BaHUSA KOMIBIOTEPA CKAaHUPYET IMOJHOCTPAHUYHOE H300paKeHHE
dopmara A4. Ilomp30BaTellb MOXKET BHIOpATh pa3pemIaloNlyl0 CIIOCOOHOCTh, PEKUM
ckanupoBanusa 24 bit - 16 muH. uBeToB wim 12 bit - 4096 uBeroB, yepHO-0€m0€ C
OTTEHKaMH CEpOro, WM MOHOXPOMHOE. Pe3ynbTaT CKaHMPOBAaHUS 3aIIOMHHAETCS BO
BHYTPEHHEW IIaMATH I[IOPTAaTUBHOIO CKaHepa WM Ha CBEMHOM KapTe IaMsTH
dopmata MicroSD. [lucmuieit ckaHepa-pydyku oOToOpa)kaeT YpPOBEHb 3apsijia

aKKyMyJIATOpa, 00BEM CBOOOIHOM MaMATH, PEKUMBI CKAHUPOBAHMSI.

The ., BRTTERY LEVEL
HIGH REZ

DocuPen &
RC800 (248mcooR

12 BITCOLOR

DocuPen

Bec - 50 rpamm, BcTpoeHHas Oatapeeit u mamsath § MB. Nmeer nBoitHyro
POJIMKOBYIO HANpPaBJSIONIYI0 CHUCTEMY M TEXHOJOTMIO ONTUYECKOTO KOHTPOJIS

nepemenienns. Pazpem nns monkimrodenus kapt mnamatu  popmata MicroSD



N00aBisieT  JOMOJIHUTENbHBIE  BO3MOXXHOCTH 1S YBEJIMYEHUS  OOBEMOB
CKaHMPOBAHUS.

[TopraTuBHBIA CKaHEpP UMEET B KOMILIEKTE IMpOrpaMMHoe obecnieuenue Paper
Port SE. DOrta nporpaMmMa 1O3BOJSIET ONEPUPOBATH  OTCKAHUPOBAHHBIMU
N300paKEHUSIMU M BBI3bIBACTCS U3 YKE YCTAHOBJIEHHBIX IPOrpamMM Takux kak Word,
Excel, Outlook, Powerpoint, Winfax, Notepad, Paint, Adoble Photoshop.

[locne mepechUIKM OTCKAaHUPOBAHHOTO HW300paKEHHsT B KOMIIBIOTEP BbI
CMOXKETE €ro pacredararb, Mpeodpa3oBaTb B TEKCT, OTIPABUTh MO (pakcy WM MO
AIIEKTPOHHOM MOYTE a TaKKe MpeoOpa3oBaTh B pa3inuHbie popmartsl Takue kak BMP,
JPG, PCX, DCX, TIFF.

Bbl MOkeTe BHECTH U3MEHEHHS B OTCKAHUPOBAHHOE M300paKEHNE C TOMOILBIO
pa3IMYHBIX HHCTPYMEHTOB NPOrpaMMbl peraktupoBanus. Hanpumep y nuzobpaxenus
MOKHO M3MEHUTh (hOpMy, NOBEPHYTh, 100ABUTHh AHHOTAIMM, BBIACIUTH (PparMeHT

WU I0pUCOBATh ()parMeHT C MOMOILIbI0 CBOOOJHOrO Mepa.

Takue ckaHepbl OyAyT MOJE€3HBI BCEM, KTO HMEET JeN0 C OyMaKHbIMH
nokyMeHTaMu. OHHM TOMOTYT OBICTPO M TOYHO BBECTH JaHHbBIE C OyMaKHBIX
HOCHUTEJIEN, TEM CAMBIM YBEJIIMYUB IIPOU3BOUTEIILHOCTh COTPY/IHUKA.

JlerkocTe B 00y4eHHMM, MPOCTOTAa U yIOOCTBO B SKCIUTyaTallld, CKaHEpaMu
JaeT COTPYJHUKY BO3MOXHOCTbH MOJIb30BaThCSl UMU O€3 MpoOJieM B TEUEHUH BCETO
pabouero gHsA. JloCTaTOYHO MPOBECTH CKAHEPOM IO CTPOKE M OHA MIHOBEHHO

0TOOPA3UTKLCS HA DKPAHE KOMITBIOTEPA B TIOOOM TEKCTOBOM TIOJIE.

K crammonaproMy 00OpYyJIOBaHHIO OTHOCST CKaHEPHI, MPEAHA3HAYCHHBIC IS
or(pPOBKU MATEpUAJIOB OOJBIIUX Pa3MepoB, crienuduueckux GopMaToB U JPYTUX
MaTepHaJIoB, KOTOPHIE HE JKeNaTeIbHO OU(POBBIBATH PYYHBIMH CKaHEPAMH.

DTOT KJIAacC MPEACTaBICH HauOoJiee CIOXKHOW TEXHUKONW OTHOCUTEIBHO
PYUYHBIX CKaHEPOB U UMEET OOJIbIIIee PACTIPOCTPAHCHHE.

CaMpIM TIPOCTBIM W3 CKaHEPOB IMPEAHA3HAYCHHBIX JJIs OMU(PPOBKU KHUT

sBisitoTcs ckarepsl Trna DigCopy: Komrneke mist onudpoBKU TOKYMEHTOB.

10



Kommneke mas ommdpoBku mokymentoB DigCopy mnpencrtaBisier coOoit
pabodee mMecTo, MpeHA3HAYCHHOE IS MePeBO/Ia JOKYMEHTOB U KHHUT B IH(DPOBYIO

dopmy meTosoM (oTorpadupoBaHusl.

[IITaTus ¢ ocBeTUTEIEM

Bricota miranru mratua ot 90 no 120 cm. Pasmep ocHOBaHMSI MO3BOJISIET
OMECTHUTH JUCT hopmaTta A3. MOTOpHU30BaHHbBIE BAPUAHTHI MITATUBOB YIIPABJISIOTCS
C KOMIIbIOTEPA.

OcBeTuTens mNpeAHa3HA4YeH A NPO(PECCHOHAIBHOTO PENnpOAYLHUPOBAHUS.
Brimonnen Ha 6aze moMuHECIIeHTHBIX JaMil ¢pupmbl Osram. [[BeToBas Temmneparypa

- 5400 K./InmmHa ocBeTuTenpHOro 00Ka 45 mmm 60 cM.
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®doroanmaparsl Canon u Olympus

HudpoBas ¢dorokamepa Canon wunu Olympus. HWcenonesyercs — ais
doTorpadupoBanus JOKYMEHTOB M Tepeavyn H300pakeHWi B KommbioTep. Takum
oOpa3om coznaeTcst i poBasi KOMHsI TOKyMEHTA.

JIIsi TIOJTHOTO  yTpaBJICHUST BCEMH HAcTpoWkaMu HH(PPOBOH (HoTOKaMepsI
Olympus miu Canon ¢ KOMITBIOTEpa U aBTOMAaTHYECKOTO (GoTorpadupoBaHusi KHUT U

JIOKYMEHTOB HCHoJb3yeTcs nmporpamma inPhoto Capture.

IIpodeccuonaibHble KHUKHBIE CKAHEPbI

B HenaBHEM MpoIUIOM IUIaHILIETHBIE U MJIaHETapHbIe CKaHepbl ObUIM Hanbolee
HOMYJISIPHBIMM ~ PELICHUSMH [P CKAHMPOBAHMM KHHUI U JIpYyTUX CIIUTHIX
NOKyMeHTOB. OHM COOTBETCTBOBAJIM CBOEMY BPEMEHH, HO OBLJIM OUYE€Hb MEIJICHHBIMHU.
Ha ckanupoBaHMe KHMIM TP 3TOM TPaTWIUCh 4Yachl, U THpolecc ObUl BecbMa
MEJICHHBI.

bnarogaps mocnenHuM JOCTHKEHUSIM HUGPOBBIX TEXHOJIOTUH CETOJHS €CTh
u$poBble (POTOKAMEPHI, yMEIOUIUNE (PUKCUPOBATh MIIIHOHBI INHKCEIEH B J0JIH
CEeKYHJbl, YTO JI€JAaeT UX OJHUM HX JIYUIIHUX HHCTPYMEHTOB JJIsi CKAHHPOBAHUS
KHHUT U IPYTUX CIIUTBHIX JOKYMEHTOB.

OTO M NpPHUBEJIO K CO3/JaHUI0 NPOPECCHOHANBHBIX KHUXHBIX CKAaHEPOB C
BBICOKOM  IPOMU3BOAMTEIBHOCTBIO M BBICOKMM  KAaue€CTBOM  IOJy4aeMOro
U300paKeHU.

Paccmotpum npunuun pabotel Ha npumepe ckanepa ATIZ BookDrive DIY.

JlaHHBI CcKaHEp KOMIUIEKTyeTcs V-00pa3Hoil KoiblOenbto u  V-00pa3HbIM

12



NPUKUMHBIM ~ CTEKJIOM. OTO TMO3BOJISIET IMOJy4YaTh IUIOCKUE, €CTECTBEHHBIE
U300paKEHUS, KOTOpPhIE HE HYXJIAIOTCS B NMPUMEHEHUU CIIOXKHOTO MPOTPAMMHOIO
oOecrieyeHusi, KOMIIEHCUPYIOLIEro HCKPHUBJIEHMS, YTO 3aTeM O0JIeryaeT mpolecc

paciio3HaBaHuAg TCKCTA.

On ¢otorpadupyer 0JHOBPEMEHHO JBE CTPAaHUILIBI IPHU MMOMOIIM JBYX Kamep,
CMOHTHPOBAaHHBIX Ha CHEUMalbHOM wTatuBe. [Ipy CKaHMPOBAaHMHM KHHIH,
BBIPABHUBAIOT CKAHMPYEMBIE ITOBEPXHOCTH IPUIKUMHBIM CTEKJIOM M HaXUMAroT
"kHomKy 3arBopa". [IpaBas kKamepa CHHUMET JIEBYKO CTpaHHILy, a JI€Bas Kamepa -

npaByro. M300pakeHns Ha BBIXO/IE TIOJYYAOTCSl €CTECTBEHHBIMU U KPACOYHBIMHU.

13



Kak m3BecTHO, LIEHTp HE OCTAeTCsl Ha OJHOM MECTE M0 Mepe CKAHMPOBAHUS
kHUTH. BOo BpeMs CKaHMpOBaHWsI, IEHTP KHWTHM HAayWHACT CIABUTAThcs. JlaHHas
npobieMa MPUBOAUT K JUIUTEIHHONW 00pabOTKe CTpaHMUIl MOCIE CKaHWPOBAHUS, YTO
3aHMMaeTcsi OCOOEHHO JUIMTENbHOE BpeMs, €CId pedb HAET O MAacCOBOM
CKAHUPOBAHUM KHMT.

Opnako cucTeMa KOJBIOETH AJii KHUT C aBTO-LIEHTPOBKOW pEIIaeT JaHHYIO
npobnemy. Koimbibenb pazpabotaHa TakuMm 00pa3oM, 4YTO OHA CMEIMIAETCA TI0
TOPU30HTAJM, B TO BPEeMsI KakK Mpo3padyHas V-oOpasHas MPKUMHAs 9acTh OCTaeTCs
HenoABWKHOW. Kak pesynbprar, KHuUra OLICHTpOBaHAa B TEYEHUE BCETO IIpolecca
CKAHHPOBAHMS KHUIH, TIOJSI CTPAHUI] OJMHAKOBBHI.

I{aHHBIfI CKaHCp UMCCT CIACAYIOIHNC TCXHUYCCKHUEC XapPaKTCPUCTUKU:

MakcumanbHbIil pa3Mep CKAaHUPOBAHUSI KHUTH-
Vsmepenus: (L )34" * (W)21"*(H)62" 18 mroiimMoB x 21 mroiim (45.7 cm x 53.3 cm) pasmep A2

Bec: 35 kr

TpebOyembie mapametpor [1K mis
KHUKHOIO CKaHepa ATIZ
BookDrive DiY

« Windows XP (Service Pack
2);

« CPU 500 MHz nnu BbIIIIE;

o OmneparuBHas aMsTh
512MB;

14
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e 10 I'o CBOOOIHOTO
JTMCKOBOT'O ITPOCTPAHCTBA;

o« MonuTop C paspeumeHueM
1024 x 768 MuHIMYyM

V-o06pa3zHas
CaMOCTa0MIIN3HPYFOIIASICS
KOJbIOCTh IS KHUTH |
MPKUMHOE CTEKJIO.

Bo Bpems ckanupoBaHUs KHHTa
HaXOAWTCA B  ONTUMAJIBHOM
NOJIO)KeHHH Ha V- 00pa3Hoi
KOJBIOEIH, YTO CIOCOOCTBYET
coxpaHeHHto kopemka. K tomy
e, IIUPUHA KOJBIOCIH MOXKET
OBbITh CKOPPEKTHPOBAHA B
COOTBETCTBUM  C  TOJIIMHOMN
KHUTH.

Jlammibl OcBeHIEHUS JOCTATOYHO
yAOOHBI  JJIi ~ MHOTOYacOBOTO
UCIIOJIb30BaHUsl, CPOK UX CIYKOBI
- 10.000 4gacos.

USB-koH1eHTparop
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USB-noakitovyaemas KiaBuatrypa
USB-knaBuatrypa UCHOJb3yeTCs B
KayecTBe KOHTpoJuiepa. Haxxmure
kHonky "BBox" u (Qorokamepa
Oyner (uKCUpPOBATH
U300paKeHHe -  MPOCTO U
a¢dexruBHo. KimaBuarypa nenaer
Ipolecc CKAHUPOBAHUS ~ KHUT
0oJiee THOKUM M YJIOOHBIM.

Hakunnas 3aluTa oT
3aCBEUMBaHUS NU300paKEHUM

Haxungnas 3amuTa
MPEIOTBPAILAET OJIMKHU u

OTpa)X€Husi,  KOTOpble  OyayT
CHUXaTh KayeCTBO H300paKEHUS
BO BpeMsi CKAHUPOBAHUS KHUTH.

BookDrive Capture
KOHTpoJupyeT 2 (oToKaMepsl,
nojpcoequnenubie K [IK. IIpocrto
HAOKMUTE  KHONKY W OHH
3aUKCUPYIOT nU300paKeHne
JEBOM WM NPAaBOM  CTPaHUL.
3aduKCcUpOBaHHBIE HU300pAKECHUS
MOSIBATCS HA DKpPaHe.

ITocne TOro, kKak u300paKEeHUS
OoyyT 3a()MKCUPOBAHBI,
BookDrive Editor mnpuaer Ha
MIOMOIIIb B KaJIpUPOBAHUH
nzo0paxkenuii; Bel cmoxere y
JIOCTOBEPUTHCA, 4TO OHH
MPUBEICHBI K OTHOMY U TOMY K€
BUIy W  Ka4ecTBy, UYTO B
JajJbHENIIEM 00JIeTyuT
pacro3HaBaHUE.

JHoctymHbie (opMaThl BBIXOIHBIX
daiinos: JPEG; ¢ TIFF (CCITT
Group 4); PDF u T1.1.



KHnxHbIM CKaHep ATIZ
BookDrive DIY B Hacrosmiee
BpeMs TONJEPKUBACT MOJEIH
dotokamepCanon EOS 450D

Autoswitch siBnsieTcst mpucTaBKon
K OpodeCCHOHANbHBIM KHIKHBIM

CKaHepaMm JIUHUA ATIZ
BookDrive DiY.
Autoswitch MO3BOJIAET
[MOJIL30BaTEIAM CKaHHPOBATh

KHUTH 0€3 Ha)KaTus KHOIIOK.

Autoswitch  gyBcTByeT, KoTrIa
CTpaHHIA T[EepPEBOPAYUBACTCS W
3amyckaeT  ¢GoTOKamepbl I
(buKCHUpPOBaHUS CTPAHUII.

Kak MOXHO 3amMeTuTh, B KOMIUIEKT IOCTaBKM BXOAUT HPOTrpaMMHOE
obecnieuenue: BookDrive Capture u BookDrive Editor Pro.

BookDrive  Capture — nporpaMMHbId  HOPOAYKT,  KOHTPOJUPYIOLIMIA
¢orokamepsl, mnoxacoeaunennoie K [IK. Haxwumas xHomky mis  ¢ukcanuu
U300paKEHUM, MOCJIe Yero OHU HEMEUIEHHO OToOpasarcs Ha 3kpaHe. Uepes Heé ke
MO>KHO HacTpauBaTh (POTOKAMEPHI, ISl MOTYUYEHUs ONTUMATBHOTO pe3yJIbTaTa.

[Iporpamma mo3Bosisier BkiIOUUTh pexuM Dual PC u cHumath JieByro o
IIPaByl0 CTpPaHULBl CKAaHUPYEMOM KHWUTM OJHOBPEMEHHO - HACTPOUTh TaKYHO
(YHKITHIO HECKOJIBKO CJIOKHEE, HO 3aTO CKOPOCTh YBEIMUMBAETCS B JBa pasa.

[IpunoxeHue momoraeT co3aaTh MeTaJaHHble KHUTH B ¢Gopmare XML mus
OCYLIECTBJICHUS TOUCKA U APYTHX BO3MOXKHOCTEH yueTa (aiiios.

Kpome toro, kamepa cuabxeHna taiimepoMm 10 10 cekyHn, uTo obecrmeunBaeTt

OecrniepeOoiHyI0 ChEMKY.
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BookDrive Editor mpuBoauT m300pakeHHs K OKOHYATEIbHOMY BHIY IS
MOCJICYIOIEeH MePeCchUIKN UM KOMIIOHOBKHU B 3JeKTpOHHYIO KHUTY. 1O coderaer B
cebe HaJleKHbIE MHCTPYMEHTHI YIIYUIICHHS] KaueCcTBa M300paKEHU ¢ UHTYUTHUBHBIM
rpadudeckum uHTEPPEcoMm.

[Ipu sTOM OHa crmocoOHa, Mpu BBIOOPE HEOOXOTUMBIX A(DPEKTOB ISl MEPBOM
napbl U300paK€HUM, MPUMEHATh WX K OCTaBIIMMCA. JTO TrapaHTUPYET MPUBEICHUE
BCEX CTPAaHMII K OJHOMY U TOMY K€ BU]Y, OJIM3KOMY K OpUTHHAITY.

C e€ nomoiu Bl MoxeTe 00pabaThiBaTh BCe M300paKEHUS U3 Pa3HBIX IJ1aB U
KHUT OJHOM ONepaluen, CAEIaB HACTPOMKH IS KaK10U IJ1aBBbl.

[Iporpamma wucnonbs3yeT 3amaTeHTOBaHHYH (QyHkiuo “Bpibop mopora”
(Adaptive Local Treshholding), koropass sBnsieTcs HNPOABUHYTOW TEXHUKOM,
KOHBEPTUPYIOIIMA KaXblii MHKCEIh B UYEPHBIM WM OENblii B COOTBETCTBUU C
YpOBHEM 3aTEMHEHHOCTH MUKCENeH BOKPYT Hero. Jpyrumu cioBamu, oOpaboTaHHbIE
TaKUM CIOCOO0M n300pakeHus OyayT Oojee MeTalu3upOBAaHHBIMU MO CPABHEHHIO C
OCTAJIbHBIMU.

[Iporpamma 3armoMuHaeT HaCTPOWKH JJIsl PA3IMYHBIX KHUT, YTO 0OeCcreunBaeT
0o0J1ee BHICOKYIO POU3BOIUTEIBHOCTh MPOIIECCa.

[Imoc ko BceMy 3TOMy, OHa CHOCOOHa yOMpaTh HexenaTelbHbId (OH
CTPAHMIIBI, YAl BCErO0 BCTPEUAIOIINIICSA B CTAPhIX KHHUIaX, 3aMEHSS €ro Ha YUCTHIH,
0€30 BCSUECKUX IATEH M KpanuHOK. JlaeT HOBYIO *KU3Hb M3JaHUSIM, HaleyaTaHHBIM
Ha Cepoi, HEKAUYeCTBEHHOW WJIM BTOPUYHON OyMmare (Hampumep, ra3erbl), a TaKxKe
BETHBIM (DOTOKOMUSM, I/I€ IPU yaJCHUU HEKa4YeCTBEHHOTO ()OHA I[BETA U SPKOCTh

JOJIDKHBI OBITH COXpPAaHCHHI.
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Komukc/lazera

BriceeTneHHeld GoTooTNEYATOK

CtaHaapTHas KoHeepTauus MNpotdeccHoHansHan
OpuruHan 8 YepHo-Gensid pexum KOHBEPTAUWA B YepHo-Genuin
(opyrue peweHun) pexuM oT ATIZ BookDrive DLY

"N

\

WeckameHHsi HepasBbopynBEi TEKCT. YeTkWH, Nerko YMTaeMblid TEKET.
He noaxoanT ana OPC, MaeaneHd gna OPC,
Aetanu GoHa NOTEPAHL, BMECTO HHX Aetanu doHa coxpaHeHs.

YepHoe none.

Br16op mopora 11ij1si KOHBEpTAIMU B YEPHO-OEIIBII peKuM

[Tocne Takoit ch€MKH 1 00paOOTKH B Mporpamme, MaTepuail MpuHUMaeT 0oJiee

WM MEHEE KaueCTBCHHbBIN BH/I.
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Ha kadecTBO ChEMKHM O4YeHB OOJIBINIOE BIMSHUE OKa3bIBaeT (hopMaT M BO3pacT

KHUT ¥ KypHasoB. [IpuMepHbie pe3yinbTaThl MPEACTABICHBI HA PUCYHKaX HUKE.

B Ceteh Coments | &
Chapter & Business and Ex ic Fi ting 197

Survey Techniques 198

Taking Apart a Time Series 199

How to Estimate a Lincar Trend 202

How 1o Estimate a Nonlinear Trend 204

Comrmes Salutiomn. | B

Eepreienting the Froorn of ReSionad Chosor 1085
Derriving the lasfividuil Dreand Conve 137
[Deviwing vhe Mo Drmand Cerve 129
Cunsamey Saglny 140

Bammary 143 Seasonal Variation 205
® Cemmilants Corir; Tt Tomdr-off bvswers Bisk amd Brrves 141 Calculation of Seasanal Variation 206
Probirms 44

= Analyeing Managerial Decisions: Forecasting the Demand for
Bleod Tests 208

Cyclical Variation 209
Elementary Forecasting Techniques 17
How Leading Indicators Are Used 214
= Consultant’s Commer: Deciding Whether fo Finanee the Purchase of an

Chapeer 5 Estimating Demand Functions 149

The Benifaston Probde b
Canusmes Inporvres P51

Marbet Enpromesrs 180 ol Ficld 216
Legipc A Murker Experiment 154 How Econometric Models Are Used 217
Ecgrruien Anilysin 155 -.Am,:; 7 i of Cement
Simple Brgern CEMCO
u-.':: J:':\:..: T:II ,-,r.:: John Hancock and Timberland: A Case Swdy 218
Mhribad off Lowu The Purvere Corporation: A Numerical Example 219
e i “Study Your Residuals™ 221
Corfficiest of Determinssion  raf
Slahiple Krirrmioe 65 ::::: ::;
+ Comnlinnts Comarv: Mtbeiing Plane a0 abe Sagflond Campasey |64 sty ot

Seltwarr Fachiges and § ompairs Frinissts. (&8

= Conoeprs ke Comitrr: dow the Mipimese Matasrwrie Rabees Beed thr
UnriTlowras & Deivsmimation  § A
Ivirrprng ta Compuier Primisat 45

= Comcrpi iw Comieni: Cofar Raliady and Sl Prrfurmanr of Podarsid

* Managerial Econowics in Comterr: How to Forecas: the Sales of Paper.
According to McKinsey 230

Filw 171 Part Three Production and Cost 233
i Fog o Cerisear: i Gond Are Ward. Pjamids of e Chapter7  Production Theory 235

Mlvolliscarity  §FA
Serial Comvlision  10%
Frstur Anadyeis of the Eruduak 201
Smmary (82
* Amalyrimg Mamagroisd Dorsenn: Haw Fed F
184 rassmuy Farronr A Dwipat

The Production Function with One Variable Input 276
* Analyring Managerial Decisions: Shaguille 0'Neal Goes o Los Angeles 241
The Law of Diminishing Marginal Retums 242
The Optimal Level af Urilization of an Input 242
The Rondo Comporation: A Numerical Example 244
= Analyring Managerial Decisions: How to Determine the Optimal

Frobdiwss (3% Harsepawer for an Oil Pipeline 245
-‘-d-.-':.ﬁh Thr Corllcienr of Bcirmminaton ssd the Comrpl af Explainnd The Production Function with Two Variable Inputs 246
arladen  FES

UYepno-6ensrit Tiff 200 dpi Hgernoii Tiff 200 dpi

Pe3ynbraT ckaHMpOBaHUS CTaHJAPTHOW Y4eOHOM JIUTEpaTyphl

(yMeHBIIIeHHAsT KOTIH)

" nhitng plireng tign dl!uﬁeh théri dei, Nof cich uuu.u; -

tht quas.nidm mot vin.chwoog & ogodi khung chob vin.bod,
xi.hoi cda nd. Ta khong thh hitu dege mol viin.chwong
dbng rufng & gita dbi sBng thi thAnh On do, Ngedi nghbal
sing the blng nhimg Wi lidu vi vl ohiog phwong tign do
bokn cdnh ching quanh cung cfip cho, Nhung khoog hd
n4i viinchirong ding rudug lh mot sdn.phiim eda kinha®
ndng-nghifp hay troyén Kidu & shn-phiim cla gisi-efip quan
lai thodl trko, suy thn, vi mén hoin cinh lgo nén the-pblm
mét chch 181 y¥u ahwr trong luge-dd nhio.qud  khoa-hee
h.wlu kitn ohigl 49, &p lyc loo nén hidn trong co din) tai
sa0 chi ¢6 mot truyén Kida cia NGUYEN-DU vinsl, trong
bao nhits NGUYEN-DU quan lai thodl trio khic Vin.nghy

~ phin dnh m&t phiin nio hodn cink vi con ngudi vin.oghd

eling lh nguerl & dod voi ngudd kbde trong mot thidi da,

" phung hoin choh ehi In chdf lign md nhd vin.ngh¢ 1b ngudi
* thy xir dung 4% xiy dyag mit el g, Vay ehit lign chi Ik -

didu kign clin thi€t khong phiii diu kign diy dd; vl cdi cft
yEu trong céag trinh xdy duag mol lic-pbAm oghé-thugt Ik
& uhér § hirdmg 1de g0 Tyedo eda con ngedi viinegh, Byt
via.48 nhir 1hE, ehing ta by ngay § vgbln v gied ben cla
mol quah lurérng kboa.hge hodie nhudm wmhu mibe-xit hay

* chi cb tinh cich gifo.khoa, ¥ha phe binh khoa.hoe & khio

it ngudn ghe, xufi xir tc-pblim, nghitn ciru dnh.budng déd
ﬂl-ﬂlﬂl. boin cdnh xi.hoi eda thed dai véi tic.phlim
i vl lrbwdmg bay pham.vi nghé.thudt, khio sit !blu
m sing ﬁphlnh viin abllm myz dich phan logi, khuyoh
mbn phii tbeo vinhoe.sitr. Nhuog nhimg céng vige
i lai mwﬁm—yb&m. chua di vho o
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 nhitng hoin cdoh lich.sik, x&-hoi nhit dinh vi boc 1§ bliog

nhitag phwong tign difo th cla théi dai, Noi cich kbic khdng
th quan.nigm mit vin.chwong & ogoki khung ciinb vin.hod,
xihoi cla nb. Ta khong th¥ hiku dwge mot viin.chuong
ddng rudng & gifa dtd sBng thi thhoh O Ao, Nguwdi nghi.sh
sing the bling nhirng Wi lidu VA v6i ohirog pbwong tign do-

_ bodn cinh chong quanh cung cfp cho, Nhumg khéog thk

néi viin.chiwong dng rudng lb mot sdn.phiim cha kinh.ig

B ~ néng-nghifp hay truyén Kidu 1i sin-phiim cla gisi-cfp quan

lai thodl trko, suy tin, vi nfo hoin cinh tgo nén tée-pblm
mt chch 18t yu shw trong Tuge-d5 nhio.qui khoa-hge

k(aniu kifn nhigt dd. &p lge lgo nén hide twgng co din) tal
530 cbi ¢é mot truyén Kidu clia NGUYEN-DU viin.sf, trong
bao nhits NGUYES-DU quan lgi thodi trio khiey Vin.nghy K
phin dnh mot phin nho hodn clnb vi con ngwdi vin.nghd
eiing lh ngudl & doi voi nguodi khde trong mot thoi dai,
phirng hoin chob chi lh chdt lign mi nhd  vin.ngh¢ 1 ngudi

Bt \by xir dung 4 xdy dyng mit edi gi. Vay chit libu child -

ditu kign clin thift khoog phii difu kign diy dd; v cdicht
ytu trong céag lrinh xAy  duag mol lic.phlm oghé-thudt 1 :
& nhir ¥ hedmg 1de g0 Tyndo clia con ngodi vinogh¢, Byl

- vdn.4% nhur (b€, ching ta thily ngay § oghia vh gisi ban cia

moi khuynh huéng kboa.hee hodie nhudm miu mie-xit \Qf

* ¢hi cb tinh cich gifo.khoa, Nha phé binh khon.hoe sE khio -
 sil ngudo gde, xufl xir tdc-pblim, nghién ciru dnh.hudng d&i
~ sOng gia-dinh, boin cinh xiihoi ea thiri dai voi licphlﬁ

v& pham-vi tr.twbog hay pham.vi nght.ihudt, khio sat '

kj-thudl séng tic hinh via sblm myz dich phin logi, Ihqynh J

mn; ‘mbn plﬂl theo vinhge.sir. Nhung nhing céng vige
& ben nnol.l thc-phlim, chua di -



Isetnoi Tiff 200 dpi I'papuent ceporo Tiff 200 dpi

Pe3yJIBTaT CKaHUPpOBaHUA CTapPIHHOﬁ KHUTHU

(YMEHBIIEHHAs! KOTIHSI)

PesynbraT ckanupoBanus uBeTHoi razersl 200 dpi (yMeHbIIEHHAST KOTIHSI)

Kpome Toro, cymecTByrOT CKaHEpbI, BBITIOJHSIONINE CHEU(UIecKe 3a1aqyu.
Hanpumep, nopratuBnblii ckanep ZOOM-EX, KOTOpbIiI OJHOBPEMEHHO CIYKHUT U
BBIPaBHUBATEIIEM JUIsl CKAHUPYEMOTO JOKyMeHTa. J[aHHOe ycTpoicTBO pa3paboTaHo

CIICOMaJIbHO OJIs CICIIBIX WJIN CJI3.6OBI/II[$[HII/IX M0JIb30BaTEIICH.
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atter

| reformat the !
il for easy reafi_lilg_-__

e

Buemmnnii sun ZOOM-Ex

CrpaHuLbl CKaHUPYEMOr0 JOKYMEHTA MEPETUCTHIBAIOTCA BPYUHYI0, CKOPOCTh
CKaHMpOBaHUs - 20 CTpaHHIl B MUHYTY.

C nomolIpl0 MPOrpaMMHOTO OOECHedYeHus, MPUIaraéMoro K YCTPOMCTBY,
BO3MOXXHO CKaHHMpPOBAThb OTAEJIBHO YETHbIE W HeueTHble crTpanulsl; 110 Ttaxxke
BBITIOJIHSAET MMOBOPOT U300paKeHMUsI, €CJIM OHO ObLIIO OTCKAHHPOBAHO "BBEpPX HOramu'.

NmeroTest 3ByKOBBIE MHCTPYKLIUH U ITOJICKA3KU.
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CoBpeMeHHBIIT «OBITOBOI» U «O(PUCHBIID) CKaHeP

«bvimoeviey ckanepwi. Panee yxxe roBopuiioch, 4to HudpoBoe U300pakeHue
NPAKTUYECKH MOJHOCTHIO BBITECHWIO AaHAJIOTOBOE, W 3TO HEYIUBUTEIBHO, BElb
upoBoil (poroanmapar HayaldbHOTO YPOBHS CTOUT COBCeM Heaoporo. MmeHHO
MO3TOMY MOMYJISIPHOCTh CKAaHEPOB MAJAET U MajiaeT. TeM He MeHee, CBOSI HUIA Y HUX
€CTh — CTYJICHTBHI, JIOMAITHUE TI0JIb30BaTeNN, OPUCHBIE PAOOTHUKH, (POTOTPAPHI.

CxkaHephbl MOCTaBJISIIOTCS] B TPEX OCHOBHBIX (pOopMaTax: CKOJb3SIIUE, pyYHbIC U
maHueTHele. CkaHepbl MOTYT 00€CTIeYMBATh WIIM TOJBKO MOHOXPOMHBIN PEXKUM WU
LBETHOM PEKUM CKaHHPOBAHUSI.

OnHolt M3 BaXHBIX XapaKTEPUCTHUK CKaHepa SBISETCS pa3pellieHue,
XapaKkTepu3yrolieecs KOJIMIECTBOM TOUYECK Ha OJIMH oM n3obpaxenus (dpi - dot per
inch). bomee mpocteie ckanepbl patoT paspemienre ot 300 mo 600 dpi, Gosee
kadyecTBeHHbIE - 10 4200 dpi. Jlns BeimonHeHWs mnoiurpadudeckux padoT
UCTIOJIb3YIOTCS TPO(eCCHOHANIbHBIE CKaHEPHI, Jalolue OOJbIIee pa3pelieHue.

Camplil pacnpOCTpaHEHHBI Ha CETOAHSAIIHUN JEHb THII CKaHEPOB —
rtaHmeTHeii. @opma J1000r0 MOJ0OHOTO CKaHepa — IJIACTUKOBBIM KOPIYC C
OTKUJIHOM KpbIIKOW. [Tox HEN HaXOAUTCS 3aIMTHOE CTEKIIO0, KApETKa C CEHCOPaMH U
JaMIiaMH MOACBETKH (B ckaHepax ¢ ceHcopoMm CCD) unu cBeroanonamu (B ckaHepax
¢ CIS). Ckanepsl XapaKTepH3YIOTCS pa3pelIeHreM, TUIIOM CeHCOopa, TNTyOHHOM IIBETa,
ONTUYECKOW  IUIOTHOCThIO, UHTepdeiicom, dopMaToM U PSAOM  JAPYTUX
XapaKTepUCTUK. Bce 3T mapameTpsl HEOOXOAMMO HWMETh B BHIY TpPH BBIOOpPE
NOAXOJALIEr0 CKaHEpa — B KOHEYHOM MTOT€ OT HHUX 3aBHCUT KAa4€CTBO KAapTUHKH,
KOTOPYIO BbI ITOJIYYUTE HA SKpaHE MOHUTOPA.

B mnnaHmIeTHBIX CKaHepax MCHOJIb3YIOT ABa TUIA ONTHYECKUX CEHCOPOB —
CCD (Charge-Coupled Device) u CIS (Contact Image Sensor).

B CCD-ckanepax MCHONB3YyETCA CUCTEMA 3€pKaJl, YCTAHOBJIEHHAs! Ha KapeTKe.
3epkasia  mepefaloT  OTPaXEHHBIM  OT  HW300pakeHHWsl CBET  MpSIMO  Ha
CBETOUYBCTBUTENBHBIN y1eMeHT — CCD, KOTOpBII B CBOK O4YEpEIb TI'€HEPUPYET

3apsAl W HANpaBiIsieT €ro K aHamoro-imdpoBoMmy mpeodOpasoBarento (ALIID).
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N300paxeHne CYUTHIBAETCS TTOCTPOYHO, TaK MOCTENEHHO o0pa3yeTcs n300pa’keHue,
KOTOpOE CKaHep MOToM rotoBUT K oTrnpaBke. Cencopsl CCD He CMOTYT MOJYyYUTH
n300pakeHue 0e3 MOJCBETKH, I03TOMY B CKaHEpax MCIOJIb3YIOT (PIIyOpECLEHTHBIE U
KCEHOHOBBIE JaMmIibl. JIaMmbl ¢ KCEHOHOM OBICTPO HArpeBaloTCd W O0ECIEeYHBAIOT
Oonee HaTypalbHYIO TMOJCBETKY. M3 HEZOoCTaTKOB KCEHOHAa MOXKHO OTMETUTH
CWIbHBIA HAarpeB W HENPOAODKUTENIbHBIA  (CPAaBHUTEIBHO) CPOK  CIY’KOBI.
@yopecUeHTHbIE JIaMIIbl, B CBOIO OYEpE.lb, JOJI'0 HArpeBarOTCs, HO H3Iy4YaroT
MEHBbIIIE TeTlIa.

Bropoit tun cencopa — CIS — mnosiBUICA CpaBHUTEIBHO HENABHO H
ucrnosib3dyercss Toidbko B ckaHepax (CCD mnpuMeHsAOT Takxke B HHUQPPOBBIX
doto/Buneokamepax). CIS momemaercss B HEMOCPEACTBEHHOW OJM30CTH  OT
CKaHHpPyeMOTro O0BEKTa, CHUCTeMa 3epKajl He HyXHa. BMecTo ceHcopa ajisi 3axBara
kaptuHku B CIS HCHONIB3ylOT MAaccHB JETEKTOPOB, HAKPBITHIX JHH3aMU U
MI0JICBEUNBACMBIX KPACHBIM, 3€JICHBIM W CHHHM JTUOJAMH, KOTOpBIC MOTPEOSIOT
KpailHe Majgo JHeprum; kak wuror, MHorue CIS-ckanepsl He TpeOyrOT
JIOTIOJTHHATENIFHOrO muTanus, M xBataeT USB/FireWire-mmHeI.

JIns  HarmagHOCTM MOXKHO CpPaBHUTh TOHKMM M KOMIIAKTHBIA CKaHEP
HayainbHOTO ypoBHs Canon CanoScan LiDE 25 na ocnoBe CIS c¢ momtaeim HP
ScanJet G3010 na ocnoBe CCD. VYctpoiictBo oT Canon B pabodyeM COCTOSSHUM
notpebisier Bcero 2,5 BT sHeprun (MakcUMyM, KOTOPBIM MOXKET OOECIEUYUTh MOPT
USB), ScanJet G3010 — 21 Bt (B 8 pa3 6oubiie). be3 nononHuTeNnpHOTO ajgantepa
nuTaHus He oOoituch. Kpome TOro, KOMMAakTHOCTH CHUCTeMBI ceHcopoB CIS
MO3BOJISIET MPOU3BOJIUTH MO-HACTOAIEMY TOHKHE U JIETKUE CKaHEePhI.

OpnHako, OUOABI HE MOTYT OOECHEYUTh CTOJIBKO K€ CBETa, CKOJBKO H
MOJIHOIIEHHBIE  JIAMITBI  TOJICBETKH, IOXTOMY OIM(PPOBAHHOE HU300pAKECHUE
noJiy4aercsi OJEKIOBATHIM.

Kaxnaplii ckaHep XapaKTepu3yeTcsl pa3pelieHueM, C KOTOPbIM OH MOXET
OTCKaHUPOBaTh M300paK€HUE, OHO M3MepsieTCss B Toukax Ha aroiM (dots per inch,
dpi). ns cpennero neHoBoro auamnazoHa HopMmow cuurtaercs 2400-3200 dpi. bonee

MOIITHBIE MOJIEJIM MOTYT TOXBAacTaThCs moaaepx ko paspemenus 4800 u 6400 dpi.
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Jlns cpaBHeHus, xopoiune 6apabannbie ckaneps! BeinaoT ot 8000 qo 14000 dpi. Ot
BBIODAHHOTO pa3pelieHus 3aBUCUT M Bpemsi CKaHupoBaHus. Yem Oosblie
pazpenieHue — TeM Oojbllle BpEeMEHM YHAET Ha MoidydyeHue IudpoBOro
U300paKeHU.

CKOpOCTh CKaHUPOBAHUS BapbUPYETCS OT MOJIENU K MOJIEIH, BHIBECTH OOIIUIA
3namenatenb Hempocto. HP ScanJet G3010 ommdpoBsiBaeTr oguH kaap 35-mm
wieHku 3a 83 ¢ (4800 dpi). Cxanep Epson Perfection V100 Photo cnpasnsercs ¢
Takoi ke 3amaueit 3a 79 ¢ (3200 dpi). Jdpyroi BaxkHbIi CKOPOCTHOM MOKa3aTeslb —
BpeMsl, 3aTpaurBaeMoOe Ha CO3/IaHKE MPEeIBAPUTEIILHOTO Kajpa (preview). OgHuM u3
auaepoB nmo srtoMy mnapametrpy sBisietca Canon CanoScan 8600F, on nemaet
IPEANPOCMOTP U300paKeHUsI BCEro 3a 4 ¢, B CPEAHEM, CKAHEPHI CIPABIISIOTCS C ATOU
3amaueii 3a 7-12 c.

MHoro BONpOoCOB BO3HUKAET MPU U3YUEHUU MapaMmeTpa «riayOuHa nsera». OH
XapakTepu3yeT YUCIO OWUT, 3a/IeMCTBOBAHHBIX [JISl MPEJCTABICHUS 1IBETA KaXJOTO
nukcens. Yem Oonbine OUT HCMONB3YyeTCS HJis OMHMCAHMS I1IBeTa, TeM Oolee
JIOCTOBEpPHO OyneT BBITIANETh oludpoBanHas kaptuHka. [lamutpa True Color (Te
I[BETA, YTO OTOOpakaeT 000l MOHHUTOD), XapakTepusyercs 24 6utamu (eme § Out
ISt anbga-KaHaja), MHOTHE CKaHephl MOJAEP>KUBAIOT MIyOUHY 1[BeTa 36 OUT U Jaxe
48 Owur.

['ma3 yenoBeka HE MOXET Pa3IUYUTh BCE IIBETA, BXOMAIINE JAKE B MAIUTPY
True Color, Tak 3aueM xe ckanepy OosbInas pazpsaHocTs? [IpuunH Heckonbko. Bo-
MEPBBIX, YeM OOJIbIlIe OWUTHOCTh MATPHUIIBI, TEM BBIINIE MX YyBCTBUTEIHHOCTH H
MEHbIIE IIyMOB. Bo-BTOphIX, Oo0JbIIas OWTHOCTH MO3BOJIIET Oojiee THOKO
peaaKkTUpoBaTh U300pakeHne U M30eraThb CEPbE3HBIX MOTEPHh B XOJE €ro 00paboTKu
(raMMa-KOppeKIIMY, YMEHbBIICHUs] Yucia rpaganuii nupera u T. 1.). C 24-OUTHBIM
U300pakeHreM 0co00 HE MO3KCIEPUMEHTHpYEIllb, MOoTepu OyayT Benuku. BaxHo
MOHUMAaTh, YTO KapTUHKA ¢ 36/48-OUTHBIMU 11BeTamMH OyAeT 3aHUMAaTh MHOTO MECTa
Ha JUCKE, He KaXIplk ¢dopmaT momouaer, mpuaercs ucrnoias3oBath TIF, PNG wmm
RAW. bonbmmHCTBO Trpaduueckux peaakTopoB HE ymeeT paboTaTh ¢ 48-OMTHBIM

nBeroM, Adobe Photoshop CS — penkoe nckiaoueHue.
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Ha kadecTBO HMTOroBOro M300pa)K€HUSI TAKKE CHJIHHO BIIMSIET ONTHYECKAS
mwiotHocTh (D). D10 3HaueHnue Bapwupyetrcs oT 0 (umeanbHOo Oenblii 1BeT) 10 4,0
(uneasibHO yepHBIN 1BeT). Takum oOpa3zoM, 3HaueHue D yka3piBaeT Ha CIOCOOHOCTH
CKaHepa K TpopabOTKe TEHEeW W 3aTeMHEHHBIX Yy4acTKoB. J[lig ckaHepa
«MaKCUMajbHas OITHWYECKas IUIOTHOCTh» — OTO Takas IUJIOTHOCTb OpUTHHAJA,
KOTOPYIO CEHCOPbI CMOTYT OTJIMYUTh OT a0COJMIOTHOM TeMHOTHL. K coxaneHnuro, B
cnienuUKaIuUsIX Ha CKaHEPhl HEPEIKO «3a0bIBAIOT» YKa3bIBaTh 3TOT apaMeTp.

Jlist TekcTa MOTyT OBITh IPUMEHUMBI U MOJieNU ¢ napameTpoM 1,7 D u Bble,
JUTA LBETHBIX M300paxeHnit — yxe oT 2,5 D. Ecau Hy)XHO CKaHHPOBATh CIaiibl U
IUICHKY, TO TpeOoBaHuUs yxectoyarorcs —mojenu ¢ 3,0 D u Boie.

B HepgaBHEeM mponuioM cymiecTBOBaJ €Uie OAUH KpUTEpUil BbIOOpa CKaHepa —
uHTEpPENC Uil COENUHEHHUS C KOMIbIOTepoM. CerogHss MOXHO 3TOMY JIMIIb
yauBisThes. Hampumep, ecim oTckaHUpOBaHHas KapTHHKa 0e3 cCokaThs 3aHUMasa
nopsinka 100 M6 B oneparuBHoi nmamsatu PC, To mapayuienbHbIN TOPT MepeaaBai ee
Ha KoMmmbioTep 3a mondaca. C mosiBnenuem USB-unrtepdeiica mpobiema ucuesna,
ceifuac pacnpocTpaHeHbl MOJAENH ckaHepoB ¢ noaaepxxkod USB 2.0 (480 Mo6wut/c) u
B HekoTopo# crenenu ¢ FireWire (IEEE 1394a, 400 Mo6wut/c).

byayiiee ckaHepoB TOXe BecbMa MHOrooOemaromiee, Kak yBEpsSIOT
paspaBenylie pa3padOTUMKH, HAC KAYT OECIHPOBOJHBIE CKAaHEPHI C MOAJIEPKKON
untepdeiica Wireless USB. Ha paccrostaumn 1o 3 m WUSB obecrieuut ckopocThb 10
480 Mowut/c, u nmo 110 Mo6ut/c — nHa ynmanenuun g0 10 M. Yacto B
npodeccrnoHanbHBIX CKaHepax ucnonb3dyercs SCSI, atoT uaTEepdeiic obecrneunBaet
CKOPOCTB BILIOTH 710 640 M6/c.

IIpu BbIOOpE cKaHepa CTOMT OOpalmaTh BHUMAHUE M Ha KOHCTPYKLHUIO
KPBIIIKHA. Y MOJENEl HauyaJbHOIO0 YPOBHS OHA HAMEPTBO MPUKPEILICHA HA IIApHUPAX
K 3aJHEei 4YacTu Kopmyca. Takas KOHCTPYKIMSI HE ITO3BOJIUT IUIOTHO NPHKATh
TOJICTYIO KHUTY WJIH KypHaJ K CTEKITy U Ha CEHCOP MOIAIeT HeXeNaTeIbHbIN cBeT. B
HEKOTOPBIX MOJIETISIX KPBIIIKY MOKHO CHSITh COBCEM, MHOT/Ia KPBIIIKY KPETST COOKY.
Ecnu BBl m1aHupyeTe CKaHUPOBATh KHUTH U KYPHAJIBI, TO HA 3TO MPUAETCS 00paTUTh

BHHMMAaHMHC.
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AGcomoTHOE OOJIBIIMHCTBO «IOMAIIHUX» CKAaHEPOB TMpEAHA3HAUCHBI IS
CKaHUPOBAHUs OPUTHMHAJIOB pazMepoM He Ooisiee dhopmara A4 (297x210 Mm), 3TOTO
JOCTaTOYHO JJisi OUU(POBKU KypHanoB, KHUI H ¢otorpaduil. CkaHepsl 1Jis
opuruHaioB ¢opmata A3 (297x420 MmM) MOkHO HaiiTu B apcenane Epson, Mustek u
MEHEe M3BECTHBIX Ha MaccoBoM pbiHKe Microtek u Visioneer. Ckanep ¢opmara A3
UI€aTbHO TMOAXOANT JUIsl OLM(POBKU cpa3y ABYX Pa3BOPOTOB KypHaJa U OOJBIIMX
dotorpaduit. MupoBsIMH JTHACPaMH B IPOU3BOJCTBE CKaHEepoB s hopmaroB A0 u
Al sBastores - Contex, CalCom u Vidar. OTu ckanepsl ocHamaroT uHTepdeiicamu
SCSI u FireWire. OnTuueckoe paspenieHue MoJ00HBIX YCTPOMCTB HE MPEBBIIIAET
800 dpi.

[ToMuMO TIIaHIIETHBIX, CYIIECTBYIOT OapabaHHble ckaHepbl. OHU OTIMYAIOTCS
OT JIPYTUX BO3MOXKHOCTBIO Pa3/IeIbHOTO PETYIUPOBAHUS pa3Mepa TOYKU U allepTyphl.
3arpy>kaeMoe n300pakeHre MOMEIIAI0T Ha aKPUJIOBBIA LIMIIMHIP, BOKPYT KOTOPOTO C
OOJBITION CKOPOCTHIO BpAIAeTCs CKAaHUPYIOMHMKA ceHcop. bapabaHHBIe CKaHEpHI
IPOLBETAIOT JO CHUX T[Op, OHU OTJIMYHO CHPABJSIIOTCA CO CKAaHHUPOBAHHUEM
MPO3pavHbIX U HEMPO3PAYHBIX OPUTHHAIIOB. Pa3nenbHoe peryanpoBaHue mapaMeTpoB

ITO3BOJIACT CMATYNUTD I/1306pa)KGHI/Ie U CHU3UTB 3CPHUCTOCTD.

Buemnuii Bua 6apabanHoro ckanepa
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Eciu y Bam nHeoOxomumo omu@poBaTh CTapble U HOBBIE IJICHH, TO OYEHBb
IOPUTOJIUTCS] CKAHEp CO cllali-afanTepoM. B kpbliike y ckaHepa ¢ BMOHTUPOBAaHHBIM
aJlanTepoM €CTh JOMOJIHUTENbHAS J1aMIIa MoAcBeTKU. OHa Heo0XoauMa, BEb IIEHKA
IpOo3payHas, OHAa HE MOXET OTPAa3UTh JIydd OT OCHOBHBIX JIamIl. /[omojgHuTEIbHOE
OCBEILIEHUE TO3BOJIIET CEHCOpY 3aXBaTUTh M300pakeHUe. B KoMIiekTe ¢ TakuMu
CKaHepaMHU UJyT PaMKH Uil 35-MM IUIEHOK U ClaiiioB. 3a pa3 MOXKHO 3arpy3uTh OT 3

1 0OJIbIIIE HETaTUBOB — B 3aBUCUMOCTH OT KOHerTHOﬁ MOACIIN.

OnuH U3 peacTaBUTeNeH MOJOOHBIX CKAaHEPOB

C yderoM TOro, 4YTO IJICHKA OOBIYHO XpaHATCS [OJIT0, HAa HHUX YacTo
HOSIBJISIOTCA [apanvHbl U TMBUIMHKKA, YTO HETaTHUBHO CKa3bIBA€TCSd Ha KauecTBe
¢dotorpaduii. UtoObl u30aBUTHCS OT apTePakTOB, MNPOUZBOJUTENN B3I HA
BOOPY’KEHHE HHTEPECHbIE TEXHOJOTMH, Hampumep, Epson wucmosnb3yer KOMILIEKC
Digital ICE, pa3paborannsiii noapazaenenueM Kodak B 1960-e¢ roxwl. Ilpuniumn
NEeHUCTBUS cUCTEMBI JTro0ombITeH: BMecTe ¢ RGB-cencopoM B mpuHTEpE pazMelniaeTcs

emie oauH, uH(pakpacHbii. MK-u3nmydeHne IMO3BONSET ONpENeldTh MecTa, TIe
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MOSIBWJINCh TPEUIMHBI U TIbUIb, TOCJIE€ YEero CKaHEp BBIMOJHSIET KOPPEKIUI0 —
JOTIOJIHUTEJIbHAsE 00pab0TKa Ha KOMITbIOTEpE HE TpedyeTcs.

Digital ICE nonp3yercs mOMyJsIpHOCTBIO U CPEIU APYTUX MPOU3BOJUTENEH,
XOTSI HEKOTOpBhIE HCIOJB3YIOT COOCTBEHHBIC HapaOOTKu, Hampumep, Canon
paspaborana texHosioruto FARE. PaGotaeT oHa mo Takomy k€ MpUHITUITY, HO IUTIOC K
ATOMY MNPOU3BOJUT IBETOKOPPEKIMIO U KOMIICHCAIIMIO CBETA. JTU K€ TEXHOJIOTUU
UCITOIB3YIOTCS JUISl CKAHUPOBAHUS OOBIYHBIX OPUTHHAJIOB.

ApanTepaMu IS CJIAMJ0OB Ce€MYac OCHAIAIOT YyTh JIM HE KaXKIbId BTOPOU
CKaHEep, HO HHU3Kasg ONTHYECKas IUIOTHOCTh JACHIEBBIX MOJEIECH HE MO3BOJISIET
KaueCTBEHHO OLM(POBBIBATH Mpo3padyHbie OpUruHaIbl. HyXHO BRIOMpaTh CKaHEPHI C
BBICOKOM ONTHYECKON IUIOTHOCTHIO JHOO CIENHaIM3UPOBAHHbBIC ClIaii-CKaHEpPHI.
OHM yMEIOT CKaHMPOBATh TOJBKO 35-MM IUICHKH, HO CII€IIMaJIbHbIE ONTUMM3AIUN U
HCIIOJIL30BAHNE TOJBKO CaMBIX KAa4YeCTBCHHBIX DJIEMECHTOB ITO3BOJISIOT JTOOUTHCS
(daHTaCTUYECKUX pPE3yNbTaToB. Ha phIHKE claii-cKaHEpPOB MpEyCHenr KOMIAHWUU
Nikon, Visioneer, Reflecta, Microtek, Canon.

Crourt Takxe, BRIACIUTHL CKaHep cepun BenQ — ScanWit.

Buemnuii Buna ckanepa ScanWit
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Ilepen ckanupoBaHWMEM TIUIEHKY 3aKpeIUISIIOT B CHEHHAIBHOM paMKe W
BCTaB/LAIIOT B CKaHep. JlaspHeWmune  OEWCTBUSL  YCTPOMCTBO  BBIITOJIHUT
camocroarenbHo. Ckanep BenQ ScanWit 27501, siBiasieTcss 4yTh JM HE WCATbHBIM
pemenremM s ororpada-moOuTenss — yCTPOHUCTBO OMUGPPOBBHIBAECT OAWH Kajp
wieHku 3a 25 c, texnojnorus Digital ICE perymmpyer ucnopueHHble (QparMeHThI
n3o0paxenus. M npu 3T0M €ro CTOMMOCTh BeCbMa CKPOMHA.

«Ogucnuvie» cxaunepvl. KoHeuHO, 1aTh TOYHOE OIpEACICHUE OQPUCHOMY
CKaHEpYy MOHO JIUIIL YCIOBHO. TeM He MEHee HEUTO XapaKTEepPHOE UMEHHO y TaKuX
CKaHEpOB BCE XK€ €CTh.

Ckanepsl mna chepbl OuzHeca M CKaHEpbl JOKYMEHTOB, KakK IPaBUIIO,
MPEACTABISIIOT COO0M yCTpoiicTBa il pabouux TPyMIM, KOTOpbIE NepepadaThbiBalOT
KUIIBI OyMaru, HO CIUIIKOM TPOMO3JIKH, YTOOBI Pa3MECTUTHCS HAa CTOJIE COTPYIHUKA.

Ckanepsl a1 oduca OTIMYAIOTCS OT JOMAIIHUX YCTpoucTB. [lomaiunue
CKaHEephl TNpeAHa3HAYCHbl B OCHOBHOM (YacTO MCKIIOUUTENBHO) i padoOThl C
dotorpadusmu. Jlnga odbucHbIXx ckaHepoB Qororpaduu — peaKocTh, 3aTO MOYTH
BCETJla HA HUX CKAHUPYIOTCS JOKYMEHTHI. Jlake eciu B JOKYMEHTE BCTPEYaIOTCs
dotorpaduu, 0OBIYHO TOIB30BATENN HE MPEIBABIAIOT CTPOTUX TPEOOBAHMA K HX

Ka4yCCTBY.

Epson GT-2500+ EPSON GT-S50

TunuyHble NPEACTABUTENN JaHHOIO KJ1acca yCTONCTB

30



AKIEHT Ha JOKYMEHTHI O3HAYaeT, YTO HEKOTOPhIE XaApPAKTEPUCTHUKU, BAKHbBIC
JUTSL IOMAITHUX YCTPOMCTB, MAJIOCYIIECTBEHHBI JUIsl opucHBIX Moaened. Ha onHoMm u3
NEPBBIX MECT B 3TOM cHHUcKe — paszpemienue. [loutn ansg no0bix opuUCHBIX 3a7ad
paspemenue 300 mUKCEN/MIOUM JTOCTATOYHO, YTOOBI MOJYYUTh XOPOIIO YHUTAEMBIN
TEKCT W  OOECNeYUTh MAaKCUMAaJbHYIO TOYHOCTh MPOTPAMM  ONTHYECKOTO
pacnio3HaBanmsi. Paspemenune cBeime 600 mHKCEN/mONM  SIBHO  M30BITOYHO.
[IpakTtuueckn 000 ckaHep oOecreurBaeT MpueMiieMoe s O(PUCHBIX 3a1ad
paspeuieHue.

I'myOuHa nBeta, yuciao OUTOB JIJIst ONIPEACIICHUSI YPOBHEN CEPOTO B CKaHEpe, —
erie OJMH Majo3Havamui g oduca napamerp. Kak mpaBuiio, /uisi CKaHUPOBaHUS
JOCTaTOYHO 24 OWUT, €ClAM HE MPEACTOUT paboTaTh ¢ (HOTOIIIEHKOW (HEraTuBamu W
no3uTuBamMu), a s oduca 310 penkocth. [lpakThuecku 000N CKaHep
BOCIIPOU3BOJIUT JOCTATOYHBIE JUISI IETTOBBIX JJOKYMEHTOB YPOBHH CEpPOTO.

JIist epcOHABHBIX O(UCHBIX CKAaHEPOB BaXXKHBI (YHKIUUA OOpaIieHus: c
Oymaroii M pa3Mep 3aHMMaeMOM IuIomagu pabodero crosna. OOmiee MnpaBUIiIo:
O(QUCHBII CKaHep JOJKEH OCHAIIAaThCsl YCTPOMCTBOM IMojauyd OyMaru, Tak Kak
moJiaBaTh Oymary B OTBEpCTHE TpOIe W OBICTpee, YeM BPYUYHYIO YKIIAJbIBaTh Ha
IUTAHILIET N0 OJHOMY JHCTy. Kareropuum ckaHepoB OMPENEISIOTCS Pa3IuyUsIMUA B
MEXaHU3Me Mo1auu Oymaru u rabapurax.

[Ipu BeIOOpE ckaHEpa HEOOXOIUMO YUYECTh JIBE amapaTHbIE XapaKTePUCTUKH:
BpEMSI pa3orpeBa U BOBMOXXHOCTh CKAaHUPOBAHUS OJHOBPEMEHHO JIBYX CTOPOH JIHCTA.
IToka3arenb BpeMEHM pa3orpeBa BaXK€H, €CJIM NPUXOJUTCS BBINOJHATh MEJIKUE
3a/laHusl SMU30/IMYECKH U HEBBITOJIHO JIepKaTh YCTPOMCTBO BKIIOYEHHBIM MEXKTY
3alaHusIMU. BBIHYKIE€HHOE OXUAaHHE MPOrpeBa CKaHepa Mepell KaKIbIM CEeaHCOM
paboThl MOXKET OKa3aThCsAd OCAJAHOW 3aaepkkod. Eciau 0oObIYHO TPUXOAUTCS
CKaHMPOBATh OOJIbIIIME JOKYMEHTHI WJIM HECKOJIbKO Pa3HBIX JOKYMEHTOB B OHOM
ceaHce, TO BpeMs IIPOrpeBa He CTOJIb 3HAYUMO.

JInsi cKaHUPOBAHUSI MHOKECTBA JIOKYMEHTOB C JIByX CTOPOH JIMCTa IOJE3HO
KY[UTh AYIJIEKCHBI CKaHEp C JABYMS CKaHUPYIOUIMMH D3JIEMEHTaMHU, KOTOPBII

oOpabateiBacT 00€ CTOPOHBI 32 OJHMH MPOXoJ. LleHa MymiekcHOTo CkaHepa OoJIbIle,
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YeM y aHAJIOTMYHOTO «OJIMHAPHOT0» YCTPONCTBA (CKAHUPYET TOJBKO OJHY CTOPOHY
JUCTa 32 OAMH MPOX0J1), HO OH SKOHOMUT yiiMy BpeMeHH, 00pabaTbiBas 00€ CTOPOHBI
JIUCTA C TAKOM K€ CKOPOCTHIO, KaK OOBIYHBIN CKaHEP OJIHY CTPaHUILY.

OnHako 4wKCTasi CKOPOCTh CKAHUPOBAHUSA, BBIPAXKEHHAsT B CEKYHIAaX Ha
CTpaHMILy JUIsl CKaHEpOB Oe3 aBTOMAaTUYECKOW MojauM OyMard W B CTpaHMIAX B
MUHYTY (CTp./MHH) AJII CKAaHEPOB C TAKUM MEXaHU3MOM, HE O4YeHb BakHa. CKaHEPHI
0e3 y3Jla aBTOMAaTUYECKOU MOJja4l OOBIYHO UCTIOIB3YIOTCS JJII CKAaHUPOBAHUS OTHOM
WM JIBYX CTPaHUI[ 3a CEaHC, MOATOMY IMPUEMJIEM JaXe CPABHUTEIBHO MEJJICHHBIN
CKaHep.

JUist ckaHepoB € aBTOMATHYECKOM mojadeil OymMard uucras CKOpPOCTb
CKaHUPOBAHUS MEHEE 3HaUYMMa, HeXKeIu CyMMapHOe BpeMs, HEOOX0AMMOE CKaHEPY U
€ro InporpaMmaM Ha CKaHUPOBAaHWE W PACIO3HABAHUE TEKCTa JOKYMEHTA. OJTal
pacro3HaBaHMsl MOXKET 3aHATHh OOJbIIE BPEMEHHU, YEM COOCTBEHHO CKaHMPOBAHUE,
1100 OH MPAKTHUYECKU HE YBEIMUYUBAET 00IIee BpeMsi o0paboTku mokymeHTa. M3-3a
pa3IiMuuii B CKOPOCTU PACIO3HABAHUS CKaHEP C HU3KOW CKOPOCTHIO CKaHMPOBAHUS
MOXKET 3HAYUTEIbHO OBICTpEe MOJEIM C BABOE O00J€e BBICOKOM CKOPOCTHIO
CKaHUPOBAHUSA, HO MEIJIEHHOW MpOrpaMMOM ONTUYECKOTO paclo3HaBaHUS
CIIPABIIATHCS C 3aJIaHUSIMU.

Crnenyer NOMHUTB, YTO MPOTPAMMHBIA NAKET — OJWH M3 BAXKHEUIIHNX
KOMITOHEHTOB JI000OTO cKkaHepa. be3 ymauHo momoOpaHHBIX Tporpamm (ailibr ¢
JAHHBIMU CKaHUPOBaHUs OYyIyT MAaJIONMOJIE3HBIMU. ECIM MPUXOIUTCS 4YaCTO UMETh
JIEJ0 C TPYJIHBIMH OpUTHHANIAMU (HAIpUMEpP, CTPAHUIIAMU C BBIACICHHBIM TEKCTOM),
TO HYy>KHa MOJENb C QYHKUUAMH HUGPOBONH 0OpaOOTKU B YTUIUTE CKAHUPOBAHUS

WJIY B IPYrOM IIporpamMe.

3D ckaHepbl

EcTh emie oiMH TUI CKaHEPOB — TPEXMEPHBIE CKAaHEPbI, WU 3D-cKaHEpHI.

OTU yCTPOMCTBA AHANM3HPYIOT OOBEKT B TpeX IJIOCKOCTSIX M COCTaBISIOT
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PEATHCTHYHYIO TPEXMEPHYIO MOjeNb. BmocneacTBUM €€ MOXKHO HCTOJIB30BaTh TJE
YyrOJHO — B KOMITBIOTEPHBIX UTpax, (huiabMax u T.1I.

3amgada 3D-ckaHepa OOBIYHO CBOJMTCS K CO3JIaHMIO MacCHBa TOuek. Uem ux
0oJIbIIIe, TEM peATMCTUYHEE MTOYIUTCs MoAelb. MHpopMaius o nmBeTe codupaercs ¢
Kaxaod Toukd. CKaHep aHaIu3UpyeT PACCTOSIHHS MEXAY TOYKaMU W 3aMepsieT

[IIyOUHY.

BHewmnuii Buja ckanepa

CymectByer [nBa THIA TPEXMEPHBIX CKaHEPOB — KOHTAKTHBIE U
O0eckoHTakTHbIE. [lepBOMY TUIy HYKHO JOTPOHYTHCS 10 BCEX TOUEK CKAaHHUPYEMOTO
00BbeKTa, YTOOBI COCTaBUTh HU(DPOBYIO pekoHCTpyKLMi0. KoHTtakTHhie 3D-cKaHepsl
HE TOJATCS JUIsl CKAaHWPOBAHUSA XPYNKHUX WU MATKUX OOBEKTOB. B OECKOHTaKTHBIX
CKaHepax HCHOJIB3YIOT pa3Hble TEXHOJIOTMM — CBET, YJIbTPa3ByK, PEHTTE€HOBCKHUE

JIy4H U 1aXe Jasep.
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3. OBBEKTbBI UCCJIEJOBAHUA

[Ipu BBITIONHEHUU MAaHHON NTAOOPATOPHON PabOTHI MPUMEHSETCS CIIEAYIOIee
000pyI0BaHUE U MMPOTPAMMHOE 00ECIICUeHNUE:

1. DAEKTPOHHO-BBIYHUCIUTENbHAS MAIINHA;

2. IlnanmeTHsli ckaHep, 1160 MOV ¢ BO3MOKHOCTIAMU CKaHEPA;

3. [IporpammHuoe obecniedeHune, BXOSIIEe B COCTaB YCTPOUCTBA,

4. HenocpeaCTBEHHBIN 00pa3el TOKyMEHTa JIJis OIU(PPOBKH.

4. 3AJAHUE HA PABOTY

3amanue Ha paboty Oepercs u3 Ilpumoxkenus Ne 1, Bxojsimero B cOCTaB

JaHHBIX MCTOANYCCKHUX YKa3aHHﬁ.

5. HOPAJOK BBIIIOJIHEHUS PABOTHBI

enpro Hamel nabopaTOpHOM pabOTHI SBISETCA HAYYUTHCS HACTPAMBATh
CKaHep, U MNPUMEHATh psia (QUIBTPOB, MPOrpaMMHONM 00pabOTKU Mg OUU(POBKU
JOKYMEHTOB U oTorpaduii.

N3yuenue marepuana OyaeT OCyHIECTBIAThCA Ha 0aze ckanepa ¢upmbl Epson,
OCHAILIEHHBIN TTporpaMmMHbIM TTpoaykToM EPSON Scan.

EPSON Scan nanpsimyio ynpasnsier Bcemu (pynkuusamu ckanepa EPSON. C
IOMOIIBIO 3TOT0 NPWIOKEHUS BBl MOKeTe CKaHMpOBAaTh B LIBETE, B TOHAX CEPOrO
WIM TOJy4YaTh 4YepHO-0enoe u3o0pakeHwe. OTa NporpaMma - YHUBEpPCAJIbHBIN
MYJIbTUILIATGOPMEHHBIM HMHTEpPEiic B3aUMONECUCTBUS CKaHepa M OOJBIIMHCTBA
MIPUIOKEHUM.

[IpucTynum K BEITIOJHEHUIO TA0OPAaTOPHON PabOTHI.
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1. Brxawuyume ycmpoiicmeo. llepen Tem Kak BKJIIOYUTH YCTPOMCTBO,
yOeuTech, YTO MOJ3YHOK TPAHCIIOPTUPOBOYHOTO 3aMKa HAXOAMUTCS B HE3AMKHYTOM

MOJIO’KEHUH, a YCTPONUCTBO MOJKIIOUYEHO K BallleMy KOMIIBIOTEDY.

eI R ™ o

2. Pazmemienue minéHok, hororpaduii ¥ JOKYMEHTOB Ha TUIAHIIETE 3aBUCUT OT
Toro uro Bel ckanupyere. [1lo-3ToMy B 3aBHCHMMOCTH OT 3aJaHUs Ha J1aOOPaTOPHYIO
paboTy OCYIIECTBUTE CIEIYIOLIUE ACHCTBUS:

a) Pazmenienue pororpaduii 1 JOKYyMEHTOB Ha IJIAHLIETE

1) TlomuuMuTe KpBIMIKY CKaHepa. PacroiokuTe TOKYMEHT Ha IUIAHIIETE
JUIEBON CTOPOHOM BHHU3. YOeIuTech, YTO JOKYMEHT MpPaBUIBHO PACIOJIOXKEH IO

MECTKaM, KaK 3TO ITIOKa3aHO HHUXKC.
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2) Yoeaurech, yTO N300paKEHUE HE MONAJIO B «CIIEMYIO 30HY» CKaHUPOBAHUSL.

IIIII"IlI

b A D
—ul—:l'*

Al

= N
I

MakcumanbHasi HECKaHUpyeMasi 110JIoca IHUPUHOM 2,5 MM

0) Pasmemenue mienku 35 mm

1) CHUMHTE KPBILIKY TUIEHKH.

2

2) BcraBbTe MUIEHKY B AEpKATelb JJIsl IJIEHOK MPOSIBOYHON CTOPOHOM BHU3.

3aaBuraiTe IUICHKY MOKa BCE KaJpbl Ha PAa3MECTATCA B AEpPKATENIE MPO3PAYHBIX

OpPUTHHAJIOB.
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3) Pasmectute nepkaTesib NPO3PAvYHbIX OPUTMHAIIOB HA IUIAHIIETE TaKUM
o0Opa3oM, 4TOOBI MMOJIOCA CKAaHUPOBAaHUS 35-MM CIIAlIOB HaxXOoAWJach B IEHTpE

IIaHOICTa CKaHepa.

B) Pazmemenne caaiaos 35 mm
1) Pasmectute nepkaTenb NPO3PavyHbIX OPUTMHAJIIOB HA IUIAHIIETE TaKUM
oOpa3oM, 4YTOOBI TOJIOCA CKAHUPOBAHUS 35-MM IUIGHKHM HaXOJWJIaCh B IIEHTPE

IUIaHIICTa CKaHEpa
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2) PazmecTtute 35-MM cliiaiiibl B iepaKaTese, Kak 3TO MOKa3aHO HUXKE

2. 3anyck npunoycenus u ckanuposanue. 11oab30BaTenu MOTYT PaCKpPHITh

TpaiBep u3 II0O0TO0 MPUIOKEHUS, TToAaep)kuBatomiero cranaapt TWAIN.

bile Edit Imaje Laysr 3Select “iter Yew MWindow Help
(.. Ok e I nticdiased | Styk: It
Open... Chel+0
Browse... ShiteCtrl+0
Open As... Al Clrle0)
Open Becent 3
[Elmze (St
Save [SirHS
SavE e b | e I )
Savc foraich. . AlbE it Eirls
Fievert
[Hazer.
POF Inage.
Bl L Attt
MUSTEE. =200 CL PLUS...
wcrkgroup |
W& Support...
Automae
Eile (rfa..
Rage Setip.. ShttrEtlrE
Erint ity Eresiei. [EirkE
Erint... Al CirtE
Bt Eopy AlShiteEi
Jump To 3
Exil Chrle)

OnuH U3 BapuaHTOB BBI3BATH Mporpammy B cpene PhotoShop

OTKPOCTCSI OKHO pCXKHMaA OKHNAaHUA.

; EPSON Scan - EFSON Stylus Photo RX620

To scan in Full Ao Mode, posiion or load
Q Scan thie material yau want to scan, then click Scan.
Faor Color Bestoration and ather options, click the
" Customize button and than make the settings.
[] Shaw this dislog box before next scan.

i “rou can change the scan mode in the Mode list box at
the top right of the window.
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3. Bvibop pesrcuma ckanuposanus

C nomomipto EPSON Scan Bbl MOXETE CKaHUpPOBATh B TPEX pEeKUMAX:
aBroMarnueckoM (Full Auto), mpoctom (Home) u nmpodeccuonansuom (Professional).

ABTOMATHYECKUH pexuM: DTO HaubOoJIiee MPOCTON PEKUM CKAaHUPOBAHUS, B
KOTOPOM BaM HE€ HY>KHO MPOU3BOAUTH CII0KHBIE HACTPOUKHU.

IIpocToii pe:kum: B 3TOM peXuME BBl MOXKETE PEryJIMpOBaTh OCHOBHBIE
napameTpbl H300paKEeHUH.

Professional Mode: B 3Tom pexnme BaM TOCTYITHO MHOXECTBO NapaMeETpPOB,
MPEOCTABISIONINX MOJTHBIM KOHTPOJIb HaJ MPOLECCOM CKaHUpoBaHUA. Bbl MoxkeTe
nenath u300paxeHue 0oJjiee pe3KUM, KOPPEKTUPOBATh WM YIydllaTh W300pasKeHUs
710 Hayaja CKaHUPOBaHUSI.

Tak kak HaM HYXXHO CJeJaTh MPEAYCTAaHOBKM CKAaHUPOBAHUSA, YTOOBI
NPUMEHUTh (QUIBTPHI K H300pakeHHIO, TO BBIOpaTh HeoOxoaumo Professional
Mode.

Bbl MoxeTe BBIOMpATh PEXKUM CKAaHUPOBAHUS W3 CIHCKA B BEPXHEW YaCTU
okHa. [llenkHUTE CTpPENKy psSJAOM C OKHOM CIHCKAa M 3aTE€M BBIOCPUTE HYKHBIN

PEXKUM.

‘o EP50N Scan - EPSON Stylus Phote RX620

EPSON Scan

4. Hacmpoiika napamempoé ckanuposanus. B 3aBUCUMOCTH OT MOJTYYEHHOTO

bode:
Full Auto Mode

Full Auio Mode
Home Mode
Frolessional Mode

3a/1aHusI HEOOXOIUMO BBITIOJIHUTH ITYHKTHI, TPUBEEHHBIC HITKE.

a) Hactpoiiku 1uis NVIEHKU U CJIal/10B.

BrimotauTe Ccriemytontue MeHCTBHS, 9TOOBI BRIOpaTh HaWOOJIee TOIXOSIINE
HACTPOWKH JJisi CKaHUpoBaHus Qororpaduii (HEMpO3pavyHbIX JOKYMEHTOB) B

npodeccronansHoM pexkume Professional Mode.
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1) TlosiBuTCst cnenyroriee OKHO. BBIMOJHUTE HACTPOWKH, MOAXOMISIIHUE IS

Balmi€ro JOKYMCHTA, PYKOBOACTBYACH CICAYIOIIUMHU HHUIKC HJIJIIOCTpaL[I/Ieﬁ n

TadIuIen

& EPSON Scan - EPSON Stylus Photo RX620 COx

Document Source:
Auto Exposure Type:
Diestination

Image Type:

Document Table

Fhoto

24-bit Color

L hode;
fr s EPSON Scan - .
Frolessional Mode v
Seflings
Name: Current Seting o
A
Criginal
Document Type: Feflactve v

Fesolution: 00 ¥ dpi

Document Size; W H

Al

‘ I_] Ereview ‘H Q Sean ‘ H

I Help I [ Configuration.. ] I Closs I

2) Hactpoiite mapametrp Original (OpuruHain) B 3aBUCUMOCTH OT THIA

CKaHUPYEMOM TIJICHKH

Onginal
Document Type: Film v
Film Type: Color Megathee Film w

Document Type (Tun nokymenrta)  Film (Ilnenka)

Film Type (Tun nnenku) Bri6epute tun mienku u3 cnucka Film Type (Tum mienkn)
3) Hactpoiite mnapamerp Destination (Ha3naueHue) B 3aBUCUMOCTH OT

KCJIACMBIX PC3YJIbTATOB CKAHUPOBAHUA

Dastination
!mage T}-‘pe: [ 24-bit Color "
Resolulion: 300 v dpi
Document Size: -.,-,.-_ H

Otnpaska o E-mail ot 96 o 150 dpi

[Teuats 300 dpi
Coxpanenue B (aiin 300 dpi
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0) HacTpoiiku 1)1 10OKyMeHTOB U GoTorpadmuii.

Bemonanrte

HACTPOMKHU,

[IOAXOISIIINE

TUTSL

Bamicro JOKYMCHTA,

PYKOBOJICTBYACH CIEAYIOIIMMH HIKE WIUTIOCTpalue 1 Tadauuei

Original (Opurunan)

5. /Jlanunvie ycmpoiicmea Mmozym CKAHUpPO6amv Mmamepuain,

Document

JIOKYMEHTA)

Type

(Tun |Reflective (Henpo3paunsrii)

Auto Exposure Type (Tun VYcranosure 3Hauenue "Photo (dPoto)" nmm

ABTOAKCIIO3UIIUH)

Image

Type

U300pakeHMs)

"Document (lokymeHnT)" u3 cnucka Auto

Exposure Type (Tun aBTo3KCIIO3U1I1N)

(Tun | Ber6op moaxopsiero Tuna u300pa>keHus

£, EPSON Scan - EPSON Stylus Photo RX620

EOX

s Mode;
st EPSOMN Scan - :
Frolessional Mode
Seftings
Mama: Current Satting b
Original
Document Type: Feflectve w
Document Source: Document Table v
Auto Exposure Type: Fhoto v
Dastination
Image Type: 24-bit Color w
Fiesolution: 300 ¥ dpi
Document Size: W H
Al
‘I_] Prasdiew ‘H é Scan HE|
I Help I l Configuration.., I l Close

omOeﬂbuocmu, maK U HeCKOJ/1bKo 0@H08p€M€HHO.

Kak no

B 3aBucumoctu ot Bamero 3amanus, HeoOX0oAWMO BBIOpaTh OJWH W3

BAPHAHTOB IPCAIIPOCMOTPA U CIICAOBATH HHCTPYKIIUH, ,HaHHOﬁ HUIKC.
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a) CkaHMpOBaHNEe HECKOJbKUX MATEPHUATIOB OJJTHOBPEMEHHO.

[Ipu sTom, Bbl MOXkeTe 3a 0MH pa3 CKaHUPOBATh HECKOJIbKO (ororpaduii u
JIOKYMEHTOB, IOMEIIICHHBIX Ha IJIAHIIET, KaK OTACIbHbBIE N300paKeHUSI.

Haxmure na kHOomky Preview (IIpocmorp) s  mpeaBapuTeIbHOTO

IPOCMOTpa U300paKeHUs

l_:] Brviaw @ ﬂ Scan ‘
Cre ) 4 voma |

Bbl moxeTe BBIOpaTh peXHUM MpenBapuUTeNbHOTO mpocmorpa: Thumbnail

(Munmnatropa) wiu Normal (Hopmanbasiit). HaxxmuTe Ha cTpenky cripaBa OT KHOTIKA
Preview (IIpocmorp) u BbiOepute Thumbnail (Munuatiopa) wiu Normal
(HopMmaJbHbIii).

I[Ipu stom B pexume Thumbnail (Munmatiopa) ckaHep aBTOMaTHYECKH
HaXOJIUT paMKH KaJpOB U CHUMKOB, 3aTE€M BBIBOJUT WX B OKHE B BHJIC MUHHUATIOP.
YcranoBute GIaXKd psAOM C HOMEpaMHU HW300paKEHHM, KOTOpbIE BBl XOTHTE

OTCKaHUPOBATb.

£ preview EJD El

Trumbnai | Full Siza

Frama
1

|

el

(—}124.Smm¢834mm 1470 3 100 pioeds . 33 ME R GR:
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B okne npenapurensHoro mpocmorpa Normal (Hopmanbhnsbiil): Beinenure
paMKoi M300pakeHHne, KOTOpOe Bbl XOTUTE OTCKaHUPOBaTh. Bl MOXkeTe co3marh 110
50 pamox.

0) CkaHupoBaHue OJHOro paokyMeHta. /s storo Haxmure Preview

(ITpocmoTp) AJig IpeABAPUTEIHHOIO MPOCMOTPA U300PAKEHU.

B 11060M U3 3THX BapHaHTOB MPEAPOCMOTPa HEOOXOAMMO HACTPOUTH CKaHEp.

6. Obpadomka uzoopasriceHuil nocjie NPedsapuUmeIbHO20 CKAHUPOBAHUS

Tak kak B OCHOBHOM BO3HHMKAIOT TMpoOieMbl ¢ apredakTamu mpu
CKaHMpPOBAaHWM Ha BCEX BHUJAX CKAHEPOB M THUIOB MAaTEpPUAIOB OPUTHHAIBHOIO
n300pakeHHs, TO, U HACTPOUKHU I CKAaHUPOBAHHS M300paKEHUS I Pa3IMdHbIX
HOCHUTENIC OJWHAKOBBI. OJTOT IMYyHKT NOMONUAET W JUIsl 3aJaHuii 1Mo pabore co
claiiaMu M TMIAEHKaMH, W JUIsl JJOKYMEHTOB M oTrorpaduii, Juilb 3a HEKOTOPBIM
UCKJIIOYCHHEM.

3agaiiTe BBIXOJHOM pa3Mep OTCKaHHMPOBAHHOTO M300paKEHUS B IapameTpe
Target Size (Pa3mep Ha3HaueHHs)) U TPU HEOOXOAUMOCTH CKOPPEKTUPYUTE
N300pakeHHe CpeICTBAMU HACTPOMKHU KadecTBa.

OTKpoOeTCsl OKHO, IPUMEPHO, TAKOT'O BHIA

Destination

24-bit Colar hd

|mage Type:
Fesolution: 300 ¥ | dpi
Document Size: W 355 H 224 \rm W
Target Size: Original v
Adjustrents
@l (| |E] (=]
-+

Unshearp Mask Filter
|_| Grain Pgduction

(] Color Restoration
|:| Dust Bemaowval 3

‘ \_'l Erewview ‘H ‘ ﬂ Sean ‘H

Jlanee B 3aBHCHUMOCTH OT 3aJlaHUs Ha JIa0OpaTOPHYI0, HEOOXOIUMO HACTPOUTH

o0opyoBaHueE.
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a) Ynajdenue wmyapa (IITPUXOBOIO0 PHCYHKAa) €O CKAHMPOBAHHOIO
U300paxKeHust

Ha ckannpoBaHHOM M300pak€HUM MHOT/IA MOSBISETCS IITPUXOBOW PUCYHOK,
Ha3bIBa€MbIH ~ MyapoM, KOTOPBIH  SBJISETCS  pe3yibTaToM  HWHTep(EepeHIINH,
MOSIBJISIIOIICHCA M3-32 PA3HUIIBI IIaroB IOJXYTOHOBOTO M JKpaHa CKAHUPOBAHMSL.
BoinonuuTte cneayromme 1edcTBUsA, YTOOBI YJAIUTh Myap ¢ U300paKeHUsI.

VYuture, 4to 3Ta QPYHKIUS TOCTYNMHA TOJBKO MpU paspeuieHuu He 6omee 600
dpi.

1) B Adjustments (Hacrtpoiiku) ycranoBute ¢uaxok Descreening Filter

(Ynanenue pacrpa).

Adjustments
u‘ ‘u‘ ‘]Jil "-" Ragst
T_
[v| Unsharp Mask Fitter
[Qgsaeenin g Filter]
|:] Color Restoration

2) CneBa IIETKHUTE KHONKY CO 3HA4YkoM "+" u BbIOEpUTE MNOAXOASIIEE
3HaueHue mapametpa Screen Ruling (JIunuatypa). (Ilpu paGore B mpocTom pexxume
3Ta BO3MOXHOCTb HEJOCTYIIHA).

IIpu 5TOM BBI MOXKETE MOJIYUYNUTHh IPUMEPHO TAKOM K€ PE3yJIbTaT, KaK IOKa3aH

HHWIKC.

44



Descreening  Filter  (Ypanenue  pacrpa) Descreening  Filter  (Ypanenue  pacrpa)

OTKJIFOUCH BKJIKOUYCH

0) Hacrpoiika pe3kocTu u300pakeHus.
OpurunaibHoe M300paX€HUE HEPEIKO BBINVISIAUT Hepe3kuMm. M He nuiiHem
OyZIeT OTpEryJIMpoBaTh €ro, UCMOoJIb3ys (GYHKIHMIO B TpodeccuoHalbHOM pexume. (B
IPOCTOM PEKUME 3Ta (PYHKIMS BKIIOUEHA aBTOMATUUYECKH ).
1) B Adjustments (Hactpoiiku) ycrtanoBute ¢daaxok Unsharp Mask Filter
(IToBbILLIEHNE PE3KOCTH).
Adjustments
@ (| ||| [z] Cpe]
[ Linzharp Mask Ftﬂer]
[ |Descreening Filter

D Color Restoration

v

2) CneBa METKHUTE KHOIKY CO 3HAYKOM "+" U OTperyiupyuTe HaCTpOUKHU.
Pe3ynbraTom 3TOro NEHWCTBHS JOKHO OBITh YBEIUYEHHE KOHTPACTHOCTH. A

3HAYUT, 4TO OOJIee MEJIKUE JETalu CTaHyT 0oJiee YETKUMHU, YEM IIPEXKIC.

Uﬂsharp Mask Filter (IToBeimenne pe3kocTn) Unéharp Mask Filter (IToBeimenne pe3kocTn)

OTK/IOYCH BKJIIOYCH

B) IloacTpoiika OTTEHKOB CKAHMPOBAHHOI0 U300PasKeHU

[Toutu Bcerna ¢otorpadust WM TOKYMEHT 00JIa/1al0T TOHM>KEHHOU SIPKOCTHIO,
KOHTPAaCTHOCTBIO ¥ HE COBCEM MPaBUIBHBIM OTOOPaKEHNEM LIBETHOTO M300paKEeHHUS.
M Tak Kak KHUTM U JOKYMEHTbl HEPEJKO HYKHO OTCKaHHPOBATb M OCTaBUTh B
OpUTHMHAIBHOM COCTOSIHUM, TO HEJIMIIHE OTPEryJIUPOBATh 3TU MapaMeTphl AJig 000UX

TUIIOB 3aJaHUI.
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1) llenkuute Image Adjustment (HacTpoiika u3oopaxeHus).

Adjustrnents

@) [w] e =

| Faset

2) Orperyaupyite HyXHbIE HACTPOMKH, I€peMellas BIPaBO WU BIEBO

COOTBGTCTBYIOH_[Hﬁ ITOJI3YHOK.

",; Image Adjustment

Brightness
5
e
Contrast
[ —
- J
Saturation

L_/|

Color Balance

Cwan

L
sl
(]
jwi

hdagenta Green

L_/|

LU UL

“ellow Blue

L_/|

Help | | Beset | Close |
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IIpm sTOM BBI MOX€ETE MTONYYNTHh BECbMA BIECYATIISIOIINAN PE3yJIbTaT.

Hactpotika n300pakeHus He IPIMEHSIIACH ITocne HacTpoKH N300paKEHUS

3) UtoObl 3akpeiTh OkHO Image Adjustment (Hactpoiika uzo0OpakeHus)

nienkaute Close (3akpbITh).

r) BoccranoBiienue BpiuBeTInX gororpadui

Ecnu B Bamem 3aganuu ectb crapasi ¢potorpadusi, TO BIIOJTHE BO3MOXKHO, UTO
OHa BBIIIBEJIAa CO BPEMEHEM OT B3aUMOJEUCTBUS CO CcBeTOM. CyIEecTBYeT CHoco0
BOCCTaHOBUTH 3TO HE TIOCIIC CKAHMUPOBAHUS, & BO BPEMsI CKAHHUPOBAHUSI.

Oynkuus  Color Restoration (BoccraHoBieHue 1BeTa) BOCCTaHABIMBAET
KpacKu Ha M300pa)KEHUSAX, TOJYYCHHBIX MPU CKAHUPOBAHHWH BBIIBETIINX IBETHBIX
dotorpaduit u muenok. B Adjustments (Hactpoiiku) ycranoBute ¢aaxox Color

Restoration (BoccTtanoBjieHHe LBeTA).

Adjustments
@) (o] &) 3] =

|:| Lnsharp Mask Fither
[ ] Descreening Filer
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7. Bvioop pa3zpeuienus.

31ecb HEOOXOAUMO MPUAEPKUBATHCS CIIECTYIOUTUX MPABUIL.

Ecnu 3amada mpocTto OTCKaHUpOBATh MaTepuai, JJisi €ro paclo3HaHUS U HE
OPUMEHEHUE B JaJbHEHIIEM pe3yJbTaTOB CKAHUPOBAHUA, TO pa3pelieHUE
nenecoobpazno Beioupatrsk 300 - 450 dpi, B 3aBUCMMOCTH OT COCTOSIHUSI OpUTHHAJA.
Tak kak MOYTH BCE MPOrpaMMbl MO PACIIO3HABAHUIO TEKCTA MUHUMAJIbHBIM CUHUTAIOT
300 dpi.

Ecin HaM HEOOXOIMMO COXpaHUTh HU300paK€HHWE U B JAJIbHEHUIIEM ero
OPUMEHSITh JJI TeYaTyh Ha JIa3epHOM NPHUHTEPE, NMPU ATOM MEHATH €ro pa3Mephl B
HECKOJIBKO pa3, TO 11eJiecooOpa3Ho BeIOupaTh paspemienue 600 - 650 dpi.

Eciu Bama 3agaya MakCMMajibHO COXPAHUTh CTPAHUILIBI IS JAJbHEUIIEH €€
pecTaBpaluu U U3y4YeHUs, TO pa3pelieHre JOJDKHO ObITh KaKk MOXHO OonbimuM. J{o
3000 — 4000 dpi.

8. Haxcmume na kumonky Scan (Cxkanuposams). EPSON Scan Hauner
CKaHUPOBaHUE.

9. /lononnumenvHvle HACMPOIIKU CKaHepa.

Hepenko mocne ckaHupoBaHHsI MaTepuasa, onepaTop OCTAETCS HEAOBOJbHBIM
pesynbTaToM. Yale Bcero 3To CBsi3aHO ¢ apTedakTamu, KOTOPBIE MOSBHIUCH MOCTE
CKaHUPOBAHUA, U KOTOPbIE HE ObUIM BUIHBI IpH npeanpocMorpe. CylecTBYIOT psij
JOTIOJIHUTENIbHBIX HACTpoeK. OAHAKO, B OTJIUYUH, OT IPEKHETO OMUCAHUS PE3YIIbTAT
UX JEUCTBUS Bbl CMOXKETE MOHATH TOJBKO ITOCIIE CKAHUPOBAHUA.

a) YiajeHue NbLIM ¥ HAPANKH HA IJIEHKE M cJIaiaax (HacTPoiKa TOJbKO
JJISI CTIAMI0B M IJIEHKH).

Bbl MoXkeTe ylydliuTh KaueCTBO CKAaHUPOBAHHOTO M300paKeHUs, UCIIOIb3YS
GYHKIMIO yJaleHHs TBUTH U [IapaliH Ha TJICHKE.

Ycranosute daaxok Dust Removal (Yaanenue nedekToB).
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Adjustments
@ :
) () af (=] [
[ Unsharp Mask Filter

Grain Fgduction
("] Color Restoration

& i)

Lewal: Medium v

[Tbu1h Ha TIEeHKE OyneT ynaneHa Ha OTCKaHMPOBAHHOM M300pakeHuu. Ecim

pe3yJbTaT HE YCTPOUT, TO CIEIyET MOBTOPUTH CKAHUPOBAHUE U3MEHUB HACTPOUKHU.

Oyukuus Dust Removal (Y nanenne nedexTon) Oynkuus Dust Removal (Y nanenune nedexToB)

BBIKJIFOUYCHA BKJIFOYCHA

0) YaaJsienue 3epeH, BOSHUKAOUUX HA OTCKAHUPOBAHHOM M300pasKeHu U

Ecin Ha OTCKaHMPOBAHHOM HW300paXCHHH TMOSABISAIOTCS 3€pHA, YCTAHOBHUTE
dnaxox Grain Reduction (YaajieHue 3epHUCcTOCTH) ¥ HAXMHUTE Ha KHONKY SCAN
(CkanupoBarts). Ilpu BbiOOpe OoJjiee BBICOKOrO 3HaueHHs mapameTrpa (Grain
Reduction (Ynanenue 3epHHUCTOCTH) OTCKAaHUPOBAHHOE H300paKEHHUE CTAHOBHUTCS

0oJiee MATKHM.

Adjustments
- ' - Reset
Uncharp Mazk Filter
[] Color Restoration
(=] [ Dust Bemoval

Lewval: Medium v
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[Ipoepsiiite pesyabtatel paboTel pyHkumu Grain Reduction (Y npanenue

3€pHI/ICTOCTI/I) Ha OTCKAHHPOBAHHOM I/I306pa)K€HI/II/I.

L

Oynkius  Grain - Reduction  (Yaanenue Oynkums  Grain - Reduction  (Yaanenue

3€pHI/ICTOCTI/I) BBIKJIIOYCHA 3epHI/ICTOCTI/I) BKJIFOYCHA

9. Coxpanenue nonyueHH020 pe3yibmama 6 pa3iuyHvle Zpaguueckue
dopmamot.

B 3aBucHMOCTH OT TOro Kakoe 3ajaHue Bbl BBITONHSIINA, HEOOXOAUMO BhIOpaTh
rpaduyeckuit popmaT. ITO OCYIIECTBISAETCS MO CIEIYIOIINM ITapaMeTpam.

10. Coxpanumu pe3zyirbmamol ckanupoganus 6 popmame PSD.

OTO CBA3aHO C TEM, YTO B JAJbHEWIIEM ero OyAeT JIETKO HCIOJIb30BaTh B

cienyroiei JabopaTopHoit paboTe.

6. COIEP KAHUE OTYETA

[locne Toro kak Bbl g00béTech mpuemiaeMoro pesyJibrara, HEoOX0IUMO
OKa3aTh MPENOAABaTEI0 UTOTOBYIO padOTy B BUAE OTCKAaHUPOBAHHOTO MaTepuania u
odopMuUTh OTYET MO paboTe.

OTuéT AOMKEH CoAepKaTh TUTYJBHBIM JTUCT, OMUCAHKUE BBITOJHEHHBIX PaloT,
B KOTOPOM JOJDKHBI OBITh IIPEJICTaBIEHbl KpPAaTKUE TEOPETUUYECKUE BBIKIAJKH,
BO3ZHUKIIIME TPYIHOCTH MPU BBINOJHEHUU PAOOTHI M MYTH UX PEUICHUS, a TaKXKe
JOJDKHBI OBITh yKa3aHbl HACTPOWKH IpPH IMOATOTOBKE CKAHWPOBAHMS W KOHEUHBIH

pe3ynbTaT B Buje rpaduyeckoro (aiina.
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JIABOPATOPHAS PABOTA Ne 2
YCTPOMCTBO IVIAHIIETHOI'O CKAHEPA. 3AMEHA JIAMIIbBL.

1. HEJIN U 3AZTAYUN PABOTDBI
N3ydeHne ycTpoiCTBA MIAHIIETHBIX CKAHEPOB, TEXHUYECKUX XAPAKTEPUCTUK U
y3J0B. A TakKe MOJYyYUTh MPEACTABICHHE O CTPOCHUH U (DYHKIIMOHAJE CKAaHEPOB,

OBJIAACTL HABbIKAMH 3aMCHBI JIaMIIbl CKaHEPa.

2. OCHOBHBIE TEOPETHUYECKHUE CBEJAEHUA

KoHncrpykius abcoatoTHO T1000TO YCTPOWCTBA, B OCOOCHHOCTH, €CIIM OHO
(YCTpOHCTBO) BKJIIOYAET B ce0si Kak AJEKTPOHHBIC, TAK U MEXaHUYECKUE SJIEMEHTHI,
MOKET II0Ka3aThCid HEOCBEJOMIICHHOMY YEJIOBEKY KJaJe3eM TallH M 3arajiok, B
KOTOPBIX O Kak TPYIHO pa3oOparbcsi camoMmy. [lnmaHiieTHble ckaHepbl — Kak pas
Takoy BapuaHT. [Ipu mepBOoM pacCMOTPEHUM YCTPOUCTBO CKaHEpa HE KaXKETCs
KaKHUM-TO YK 0C000 CJOXHBIM: KOPIYC C HEMHOTOYMCIECHHBIMU pazbeMaMu H
NapoyKkoM KHOMOK, CheMHasi KphIIIKa IUIAHIIETa, /1a CTEKJIO0, Ha KOTOpOe KIamayTcs
OpUTrMHANIBI Uil cKaHupoBaHus. Ho BoOT kak "xo3siicTBo" paboTaeT, U 4YTO
o0o3HauaT MUpsl €ro crnenuduKaum — 3TO yXKe, KaKk TOBOPUTCS, COBEPIICHHO
apyras mecHs. UToObl HAyYUThCS OPUEHTHUPOBATHCS B MHOTOYHMCICHHBIX MOJETSX
CKaHEpOB, IMPEACTAaBICHHBIX CETOJHA Ha KOMIIBIOTEPHOM pBIHKE, HYXXHO
OpeICTaBlATh ce0e peaJlbHOE 3HAUCHHE YKa3blBAEMBIX  IPOU3BOAUTEISIMU
xapaktepucTuk. Ho 4uToObl naHHasi cTtaThs Oblia OoJiee MO3HABATEIbHOM, pazdepem
KOHCTPYKITUIO CKaHepa, Kak TOBOPHUTCS, B OYKBaJIHLHOM CMBICIIE clloBa ""pa3depem".

HayneMm, mnoxanyi, ¢ camMoro BaXXHOT'O J3JIEMEHTa JIOOOro CKaHepa —

CBETOYYBCTBUTEIILHOW MaTPUILb, SIBJIAIOIICICS Kak Obl ero "rnazamu’.
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Martpuna

Nmenno matpuiia sSBIsETCS Ba)KHEWINIEW 4acThio JIIOOOTO ckaHepa. Matpuiia
TpaHCcHOPMHUPYET U3MEHEHHSI 1[BETA U SAPKOCTU MPUHUMAEMOT'0 CBETOBOT'O MOTOKA B
AQHAJIOTOBBIE  DJIGKTPUYECKHE  CHUTHANBI, KOTOpble OyayT TMOHSTHBI  JIMIIb
€IMHCTBEHHOMY €€ 3JIEKTPOHHOMY JIpYTY — aHajoro-mudpoBoMy MpeoOpa3zoBaTelto
(ALIIT). C oroii Touku 3penus, ALl MOXHO CpaBHUTH C THIOM-IIEPEBOTUYUKOM,
HEU3MEHHBIM €€ KOMIIaHbOHOM. TOJIbKO OH KaK HHUKTO JIPYroil MOHUMAET MAaTpHUILy,
B€Jlb HUKAKHE MPOLECCOPhI UM KOHTPOJUIEPHI HE pa30epyT €€ aHAJIOrOBbIE CUTHAJIBI
0e3 mpeaBapuUTEIBLHOTO TOJIKOBaHUS TNpeoOpazoBaTeneM. TOJIBKO OH CIOcoOeH
obecrnieunTh pabOTOM BCeX CBOUX IU(MPOBBIX KOJIJIET, BOCIPUHUMAIOIINX JIUIIb OJUH
S3BIK — S3BIK HyJel u enuuuil. C Ipyroil CTOpOHBI, MOKHO B35Th JIFOOOH MpoIieccop,
npeoOpa3oBaTeib WIH YCUIUTENb, OCBETUTh UX CaMbIM SIPKUM HUCTOYHHUKOM CBETa W
0XKHJIaTh KaKOW-TMOO peakiMu CTONb JIOJT0, TTOKa He HajoecT. Pe3ynprar 3apanee
U3BECTEH — OH OyJeT HyJIeBOW, MO0 HHUKAaKHE IPYTue SJIEKTPOHHBIC KOMITOHEHTHI
CKaHepa K HEMY HE YYBCTBUTEIbHBI. ECIM yrogHo, BCE€ OHU HE3PAYM OT POXKICHUA.
Hpyroe neno — marpunia. CBeTOBOM MOTOK, Majas Ha €€ MOBEPXHOCTh, OYKBaJIHHO
"BbIIIIMOAET" 3JEKTPOHBI U3 €€ YYBCTBUTEIBHBIX siyeeK. M yem sipue cBeT, TeM
OOJBITIE SJIEKTPOHOB OKAKETCS B HAKOMHTENSAX MaTpPHIIBI, TeM OOoJbilie OyIeT uX
CUJa, KOrJa OHU HENPEpPBIBHBIM MOTOKOM PUHYTCSA K BbIxoay. OJHAKO CHJIa TOKa
AJEKTPOHOB HACTOJBKO HECOM3MEPHMO Maja, 4TO BPSA JIM UX "YCHBILHT' Jaxe
cambiii yyBcTBUTENbHBIN ALIIL. IMeHHO MO3TOMY Ha BBIXOJI€ U3 MATPHULBI UX KICT
YCWINTENb, KOTOPBIM CPaBHUM C OTFPOMHBIM PYHOpPOM, IMpEeBpalialouuM, o0pa3Ho
rOBOpPSA, AK€ KOMAapHHBIM IHCK B BOM I'POMOIVIACHOW CUPEHBI. Y CUJICHHBIM CUTHAII
(moka emie aHaJoroBbIM) '"B3BecuT" mpeoOpa3oBaTellb, W MPUCBOUT KaXKIOMY
AJNEKTPOHY HUGPOBOE 3HAUEHHE, COTJIaCHO €ro cujae Toka. A panbiue... [anbiie
AMEKTPOHBI OYyIyT MPEACTABIATH coOoi mmdpoByo uHbOpMmaiuoo, 00padOTKOM
KOTOPOM 3alMyTCsl IpyTHe CIeHAIMCTBI. PaboTa Hax BOCCO3/IaHHEM H300paKCHHS

OoJiblie He TPeOyEeT MOMOIIN MaTPUIIBI.
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Ho ocraBum oOmue paccyxaeHus. [laBaiite paccMOTpUM NPaKTUYECKYIO
CTOpOHY Jena. bBONbIIMHCTBO COBPEMEHHBIX CKaHEpPOB s JomMa u oduca
6asupyrorcs Ha Mmatpuiiax AByx tunoB: Ha CCD (Charge Coupled Device) unu Ha
CIS (Contact Image Sensor). Celi (akT mopokmaer B yMax IOJIb30BaTeliel JBa
BOIIpOCa: B 4YeM pasHuua u uro Jjaydme? Eciaum pasHuna 3ameTHa  Jaxe
HEBOOPYKEHHBIM B3IIIOM — Kopnyc CIS-ckanepa IUIOCKHMH, B CpPaBHEHUU C
ananornyasiM CCD-ammapatom (ero BbicOTa OOBIYHO cocTaBisieT mopsiaka 40-50
MM), TO OTBETUTh Ha BTOPOH BOMpPOC Topaszno cioxHee. OTBET 371eCh HYKHO
apryMEHTUPOBaTh, YTOOBI M30€KAaTh JIABUHBI MOPOXKIAEMBIX BOIIPOCOB THUIA "a yem
oH syuie?", "a mouemy oH syume?".

JIng Havaa naBanmTe paCCMOTPUM OCHOBHBIE IOCTOMHCTBA U HEJOCTATKHA 3TUX

JIBYX KJIacCOB cKaHepoB. J1Jis y100cTBa g CBEJl X B HEOOJBIIYIO TAOIUUKY:
JIOCTOMHCTEA v HEOAOCTATHH CCD- 1 CIS-CHanepon

HocrovHcTea HenocTathu

BRI DAL ST MO
(1aa0panse OD-Cumeap=1 HeeOT 1 P T SOOI RIS (0
canypvaEn el e papsmea Ac 2900 dolks sTHORGER ik CIS oo

- PR S — Ammesassl nparpes SaE e
BRI ICEUECTEO CCEHEDOB S ENT
Gon-man rayHa paEoOCTH HoolEa0umEn0CT o A0S0 TN FCTOHEHI0N
BOEECTS 3800 oosailg-asanmaraey | SHTOHHA
Hofomane raiammg OrpaEmraHon canpema s (a0 1200 dolks
BulCTpLEF CTaET) Holbommas rayissia pamoocTiy

r1s HomJ0ma CHIHNOCTLS UyncremasHo T K Gmeosad 3acnamon;
Himooe 3apnenoTraliness (e (15
A AT AT TS s LIST (DT HINOM K BT
ADMENEHOCTY RSO0

CCD-ckanep o0Omnamaer Oombiiedt riayOuHOM peskoctu, Hexenu ero CIS-
coOpat. JlocTuraercss 3TO 3a CYET NMPUMEHEHHUS B €ro KOHCTPYKIIMHM OOBEKTHBA W
CHUCTEMBI 3epKaJl.

Ha pucyHke, ansi mpocTOTHl BOCIPHUSATHSI, HAPUCOBAHO JIUIIH OJHO 3€pPKao,

TOrJa KakK y TUIIOBOI'O CKaHCpa UX HC MCHEC TPCX-UYCTBIPCX
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MmaueT

CIS

Ckanepel ¢ CCD-matpuuieit pacnpocTpaHeHbl Tropaszno Ooubiie, yeM CIS-
annapatbl. OOBACHUTH 3TO MOXKHO TEM, YTO CKaHEpbl B OOJBIIMHCTBE CIIydacB
IPUOOPETAIOTCS HE TOJIBKO JIJIsl OU(POBKH JIMCTOBBIX TEKCTOBBIX TOKYMEHTOB, HO U
g ckaHupoBaHus (¢oTorpaduii U UBETHBIX H300pakeHui. B sToM miawne,
MOJIb30BATEII0 XOYETCS IMOJIyYUTh CKaH ¢ HauOoyiee TOYHOW M JOCTOBEPHOM
LBETOIEPEIAUECii, a B ACIIEKTE CBETOUYBCTBUTEIbHOCTH CCD-CcKaHep ropasio CTpoxke
IIepeIaeT LIBETOBbIE OTTEHKH, CBETA M MOJyTOHA, Hexenu CIS-ckanep. OTMeuy, 4To
MOTPENIHOCTh pa30dpoca YpOBHEHN 1IBETOBBIX OTTEHKOB, Pa3IM4aeMbIX CTaHJIAPTHBIMU
CCD-ckanepamu cocrasisier nopsaka +20%, torma kak y CIS-ammaparoB sta

MOTPEIIHOCTh cocTaBisieT yxe +40%.
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Cxematunueckoe npeacrasienne CIS-cencopa

CIS-mMarpuna COCTOMT U3 CBETOAUOJHOM JIMHEWKH, KOTOpas OCBELIAeT
IOBEPXHOCTh CKaHHPYEMOI'O OpHUTHMHaNa, CaMO(OKYCHUPYIOIIMXCS MHMKPOJIMH3 U
HEIMOCPEJICTBEHHO CaMHUX CEHCOpoB. KOHCTpyKIMS MaTpullbl OYE€Hb KOMIIAKTHA,
TakUM 00pa3oM, CKaHep, B KOTOPOM HCHOJb3yeTCs] KOHTAKTHBIA CEHCOp, BCEr/aa
Oyner HamHoro TtoHbie cBoero CCD-cobOpata. K ToMy ke, Takue amnmapaTsl
CIABSITCA HU3KUM SHEPronoTpeOjJeHUEM; OHU MPAKTUYECKH HEUYBCTBHUTENBHBI K
MexaHudyeckuM BozzaencTBusaM. Opnako CIS-ckaHepbl HECKOIBKO OrpaHUYEHBI B
NpPUMEHEHUU: afmnapaThl, Kak MpaBUIIO, HE MPUCIIOCOOJIEHb K padoTe co claii-
MOAYJISIMU Y aBTONIOJIATYUKAMU JIOKYMEHTOB.

N3-3a ocobennocrteit TexHomoruu CIS-matpuiia o067a7aeT CpaBHUTEIBHO
HeOospoi riyOuHo pe3koctu. [Jns cpaBHenus, y CCD-ckanepoB riyOnHa
peskoctu cocraisier £30 mMm, y CIS — £3 mwm. [Ipyrumu cioBamH, MOJIOKUB Ha
IUTAHIIIET TaKOTO CKAaHepa TOJICTYIO KHUTY, MOJYUYHUIIb CKaH C Pa3MbITON MOJIOCOM
IOCEpEINHE, T.€. B TOM MECTE, I'/Ie OpUIMHAJ HE colpukacaercs co crekiiom. Y CCD-
anmapata BCsl KapTHHA OyneT pe3Koil, MTOCKOJIbKY B €r0 KOHCTPYKIIMU €CTh CHUCTEMa
3epKall ¥ (hoKycupyroias JuH3a. B cBowo odepeb, UMEHHO JOCTAaTOYHO T'POMO3/IKAs
onThuyeckas cucrema u He no3poisier CCD-ckaHepy JOCTHYB CTOJb K€ KOMIAKTHBIX

pasmepoB, kak y CIS-cobpara. OmgHako ¢ Jpyrol CTOpPOHBI, UMEHHO OITHKA
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oOecrieunBaeT OYECBUAHBIA BHEIUTPHINI B KadecTBe. 3amedy, TpeOOBaHUS K OINTHKE
OUYEHb BBICOKH, TIOITOMY CIIYXH, YTO B HEKOTOPBIX MOJIEISAX CKaHEPOB MPUMEHSIOTCS,
e, ''IUIacTMAcCoBbIE 3epkana’ CHJIBHO MPEYBEIWYEHBI, €CIM HE CKa3aTh
"BBIMBIIIICHBI".

B mnane paspemaromeit cnocooHoctu CIS-ckaHepbl Takke HE KOHKYPEHT
CCD. VYxe ceituac Hekotopsie Mogenmu CCD-ckanepoB st JoMa U oduca 001a1aroT
onTtuueckuM pazpemenueMm mnopsaka 3200 dpi, Torma kak y CIS-anmaparos
ONTUYECKOE pa3pelIeHrue OTPaHUYCHO, €ClId He omubarock, noka yro 1200 dpi. Ho, B
o0memM-To, cOpackiBaTh co mutoB CIS-TexHomorunto He croutT. Bce TexHomornm
ctpemuTtenbHO pa3BuBaerca. Ckanepbl ¢ CIS-marpuieit HauiM cBoe NMpPUMEHEHHE
TaM, T7ie TpeOdyeTcsi onudpOBLIBAThL HE KHUTH, a JUCTOBbIE OpUrHHANBI. TOT (akT,
YTO ITH CKaHEPHI LEIUKOM MOJIy4aroT nutanue no muHe USB u He HyXnmarTcs B
JOTIOJTHUTEIBHOM HUCTOYHHUKE MUTAHUA, MPUIIENCS KaK HeJb3sl KCTaTH BJaJelibliaM
MOPTATUBHBIX KOMIBIOTEPOB. O1idpoBaTh OPUTHHAI U TIEPEBECTH €TO B TEKCTOBBIM
daiin oHu MOTYT T/ie OBl TO HH OBLIO, HE 3aBSA3BIBASCH C OJU30CTHIO AICKTPUUSCKUX
CeTel, UTO MO3BOJISIET 3aKPBITh IJla3a Ha PsJi HEIOCTAaTKOB KOHTAKTHOT'O CEHCOpa.
CoOCTBEHHO TTOITOMY, OTBETHThH Ha BOIPOC "KaKoW CkaHep nydine" MOKHO HCXOJS

N3 BalllUX KOHKPCTHLIX 3aIIPOCOB.

Cawmblii BaxkHbIM 37eMeHT ckaHepa — CCD-marpuiia

Ha npusenennoii Beime ¢otorpaduu Bel Bumute CCD-matpuily, Kotopas
npecTaBiseTcs "00JbIION MUKPOCXEMON'" CO CTEKISTHHBIM OKOIIKOM. IMEeHHO crosia
U (POKycHpYyeTCs OTpPaKCHHBI OT OpHWrMHaNIa CBET. Marpuia He mpeKpamiaer
paboTaTth BCe TO BpeMsi, MOKa JIaQeT CO CKAaHUPYIOIIEH KapeTKOM, MPUBOIUMBIN

IaroBbIM 3JICKTPOABUIATCIIEM, COBCPUIACT ITyTh OT HadaJla IJIaHIICTAa, 10 €0 KOHIIA.
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3ameuy, yTO 00MIast TUCTAHIIMS IBWKEHUS jTadera 1mo HanpasieHuto "Y" Ha3bIBaeTCs
4acTOTOW CAOMIUIMPOBAHMS UM MEXAHWYECKUM pa3pelieHHeM cKaHepa (00 3TOM Mbl
MOTOBOPUM 4YyTh I03K€). 3a OJUH IIar MaTpula LEJIMKOM 3aXBaTbIBAET
TOPU30HTAIBHYIO JIMHMIO IUIAHILIETa, KOTOpas HasblBaeTcs JuHuend pacrpa. Ilo
UCTEUEHUU BPEMEHM, JOCTATOYHOrO s OOpaOOTKM OJHOW TakoW JMHMHU, Jader
CKaHHUPYIOILEro 6Ji0Ka nepemMelaeTcs Ha HeOOoJIbIION IIar, U HaCTyIaeT ouepeb Ui

CKaHHUPOBAHUSA CIEAYIOUIEH JINHUU, U T.[.

Bun c6oxy Ha CCD-matpuiry
Ha Buzme cO0Ky MOXHO 3aMETUTH JIBa OOBIYHBIX BHHTA, KOTOPHIE BBITIOJIHSIOT
"nenukatHyro" posip". C MX MOMOIIBI Ha 3Tane COOpPKH CKaHepa MPOU3BOJIUIIACH
TOYHAs I0OCTUPOBKA MaTpHUIIbl (0OpaTuTe Takke BHUMaHue Ha [[-o0pa3Hbie mpopesu B
NEYaTHOW IJIaTe HAa BUJE CBEPXY), YTOOBI MaJaONIMi HA HEE OTPa’KEHHBINH CBET OT
3epKaj JIOKUJICS Obl paBHOMEpPHO TO Bced ee moBepxHocTu. Kcratu, B ciyuae
NepeKoca OAHOTO U3 AIEMEHTOB ONTUYECKOW CUCTEMBI BOCCO3aHHOE KOMITBIOTEPOM

M300pakeHnEe OKaxKkeTcs ""mojocaTbiM'.

AnlOnZChiplkiltedGED

YBenuuennoe nzodpaxenue yactu CCD-matpuiipl (MakpochbeMKa
npousBeeHa 1udposbM doToammaparom Canon EOS D60)
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Ha yBenuuennoit dotorpapuu CCD-maTpuiibl AOCTaTOYHO XOPOIIO BHJIHO,
yto CCD-Mmarpuna ocHamieHa cooctBeHHbIM RGB-¢unbtpoM. MmeHHo oH u
MPEJICTABIIAECT COOOM TIABHBIN AJIEMEHT CUCTEMBI PA3JICICHHsI 1IBETOB, O YeM MHOTHE
TOBOPST, HO MaJ0 KTO MPEJCTaBIsET, KAK Ha caMOM Jiele 370 pabotaer. OOBIUHO,
IpU pa3roBOpe O CKaHepax OrPaHUYUBAIOTCS CTAHAAPTHOW (OPMYIUPOBKOMA:
"CTaHJApTHBIA TUIAHINETHBIM CKaHEp WCIOJIb3yeT HWCTOYHUK CBETa, CHUCTEMY
paszesieHus BETOB U mpubop ¢ 3apsnoBoit cBs3bio (CCD) nnst cbopa onTudeckon
uH(pOopMaluu 0 ckauupyemoM o0bekTe". Ha camoMm niesne, CBET MOKHO pa3feuTh Ha
€ro IIBETOBBIE COCTABIAIONIME, a 3aTeM C(OKyCHpOBaTh Ha (UIbTPAX MATPHUIIBI.
Cronp k€ HEMAJIOBaXHBIM DJJIEMEHTOM CHCTEMBl pa3/IelCHHUS I[BETOB SBIIACTCS

00BEKTHB CKaHepa.

OOBeKTHUB CKaHCpa Ha CaMOM JICJIC HC TaK BCJIUK, KaK Ka>KCTCA Ha (bOTOFpa(bI/II/I
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Kopmyc

Kopnyc ckanepa nomkeH o0iagaTh JOCTaTOYHOM JKECTKOCTbIO, YTOOBI
HCKIIFOUUTh BO3MOYKHBIE MEPEKOChl KOHCTPYKLMH. be3yclioBHO, fydine BCEro, €ciu
OCHOBa CKaHepa MpeAcTaBisieT coboil Meramumyeckoe maccu. OpHako Kopmyca
OOJBIIMHCTBA BBIMYCKAEMBbIX CErOJHS CKaHEpOB mJisi JoMa W oduca, B ULEIIX
CHIDKEHHSI CTOMMOCTH, TOJHOCTBIO CHAENaHbl W3 IUIacTMaccel. B atom ciyuae,
HEOOXOAMMYI0 TPOYHOCTh KOHCTPYKIIMM MPHAAIOT pedpa KECTKOCTH, KOTOPHIE

MO>KHO CPaBHUTH C HEPBIOPAMU U JIOHKEPOHAMH CAMOJIETA.
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IIPO THOKHE MEXaHWIM
0
T paHCNOPTHLIN dinkcaTop

Pacrnionosxenne OCHOBHBIX (I)yHKHI/IOHaJIBHBIX Y3J10B CKaHE€pa

HewmanoBaxHbIM 3J€MEHTOM KOpIyca sBJISE€TCS TPAaHCHOPTHBINA (pukcarop,
HaJM4Khe KOTOPOro Npu3BaHo yOepeub CKaHUPYIOUIYIO KapeTKy OT MOBPEXACHUIN IpH
TPaHCIIOPTUPOBKE ckaHepa. Heo0XoauMO MOMHUTB, UTO NEPE]] BKIIOUEHUEM JIF000T0
CKaHepa, OCHAIIEHHOIO0 TakUM  (UKCATOpPOM, HYXHO  OCYLIECTBUTb  €r0
pa30I0KupOBKYy. B mMpoTHBHOM ciydae, MOXKHO MOBPEIUTh MEXaHU3MBI ammapaTa. B
MPUHLMIE, [POU3BOJUTENN AKUEHTUPYIOT BHUMAHHE IIOKyNaTele Ha 3TOT
HEe0OJIbLION HIOAHC SAPKAMU HaKJIEMKaMH1 c COOTBETCTBYIOLIUMHU
MPEAYIPEXKICHUSIMMU.

Hekoropsle mnojararoT, 4ro y»X KOpIIyC-TO HHMKAaK HE MOXET BIUATH Ha
KauecTBO cKaHMpoBaHHs. OJIHAKO 3TO JAJIEKO HE Tak. J[eno B TOM, YTO ONTHUYECKas
CHUCTEMa CKaHepa HE TEpHUT MbUIM, MO3TOMY KOpIyC ammapaTra JO0JKEeH OBITh
FEPMETUYHBIM, 0€3 Kakux-aubo Iiene (Jake TexHoJiornyeckux). MHe He pa3
MOMAJIATNCh MOJENH, KOTOPhIE TaKMM TPEOOBaHUSAM HE COOTBETCTBOBaNHU. Eciu Bam
IPEICTOUT IOKYIIKAa CKaHepa, TO 51 IOPEKOMEH10Ball Obl 0OpaTUTh HAa TO BHUMAHUE.

Tak>ke mpH MOKYIIKE CKaHepa oOpaTUTE BHUMAHKE HAa BOBMOXKHOCTb OTJEICHUS
KpBIIUKA TIUIaHIIeTa. Takoe CBOWCTBO ammapaTta OCOOCHHO IIOJIE3HO IMIpH
CKaHMPOBAaHWN TAaKUX OpPUIMHAIOB, KaK TOJCTbIE KHWIM WIM JKypHAJIBI.

Kpas mnanmiera M0JDKHBI MMETh IMOJOTHH CIYCK — A3TO OOJierdaeT 3aaady Io
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OBICTPOMY H3BIICUCHHUIO OpUTHHANA CO CTekjaa. Kpome TOro, Mexay CTEKIOM H
IUIAHIIETOM HE JOJOKHO OBITh HHMKAKOro 3a30pa, KOTOPBIA MPENsSTCTBOBAI OBl
U3BJICUCHUIO OpUruHaja. Takke oOpaTuTe BHMMAaHWE HA HAJIWYUE PAa3METKU IO

[IEpUMETPY IUJIAHILIETA.

baok ynpasiienus

Bce ckanepsl ynpaBISIOTCSL C MEPCOHAIBHOIO KOMIIBIOTEPA, K KOTOPOMY OHU
MOJKTIOYEHBI, a HEOOXOIMMBIE HACTPOWKH TIepe]] CKAaHWPOBAHUEM 3aJaloTCsS B
MOJIB30BATEILCKOM OKHE YMPaBISIIOLIEH mporpamMmsl. 110 3Tol mpuyuHe, cCKaHepam
JUIsl IoMa U ouca COBCEM He 00s13aTeIbHO UMETh COOCTBEHHBIN OJIOK yIpaBJiIeHUS.
OnHako MHOTHME TPOU3BOJUTENM HUAYT HABCTPEUYY CaMbIM HEMOJITOTOBJICHHBIM
MOJIb30BATENSIM, M YCTaHABIIMBAIOT (OOBIYHO HA JIUILIEBYIO MaHENb) HECKOJIBKO KHOTIOK

"OBICTPOr0 CKAaHUPOBAHUSA'".

—fi

"
B Caan il il

Knonku 6BICTPOro CKaHUPOBAHUSA — SJIEMEHT, 0€3 KOTOPOTO MOKHO 00OMTHCH
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Ha npuBegeHHoit Bbiie Qotorpa@uu  BUAHO, UYTO KaXKIOM KHOIKE
COOTBETCTBYET ONPEICICHHbI 3HAa4OK. TumoBble (GYHKIUH OBICTPOrO cTapra
OOBIYHO MOJIPa3yMEeBAlOT 3allyCK CTaHIAPTHOM ONEpaliy CKaHUPOBAHUS, C BHIBOJOM
Ha MPUHTEP, C MOCIEAYIOIIENH OTIPABKOM MO AJIEKTPOHHOM Mmourte, no ¢akcy U T.II.
[ToHATHO, YTO 1JI TOW WJIM MHOM KHOIIKM 3a/1aHbl KOHKPETHBIE apaMETPhl KauecTBa
CKaHupoBaHuA. BnpoueM, Ha)kaThe Ha Ty WIM MHYIO KHONKY CHayajaa NPUBOAUT K
3aIyCKy Ha KOMIBIOTEpPE NPUIIOKEHHUS (€CIH TaKOBBIX HECKOJIBKO), OTBEUYAIOIETO 3a
BBI3BIBAEMYIO OIllepaiuio. 3ameuy, 4to gainexko He Bce SOHO-ckaHepbl CHaOXEHBI
COOCTBEHHBIM OJIOKOM YHpaBJIeHHs, @ B NpOo(ecCHOHANIbHBIX amnmnaparax TaKHhe
AJIEMEHTBI OTCYTCTBYIOT U MTOAABHO.

Hexoropsie mpouszBoauTenu 'rpemar’ TeM, YTO HUCKIIOYAIOT W3 JpalBepa
CKaHepa psii HACTPOEK, KOTOPBIMU, MO UX MHEHUIO, HE MOJb3YIOTCS OOJBIIMHCTBO
pAIOBBIX Tonb3oBaTenei. Tak, Hampumep, B SOHO-ckanmepax Hewlett-Packard
OTCYTCTBYET BO3MOXKHOCTh U3BMEHEHHSI gamma-Koppekiuu, 3arpy3ku ICC-npodueit
u MHororo gapyroro. 3ato ummenHo Hewlett-Packard xak Hukto npyroit mroout

"GasoBaTh" MOJI30BATENCH HATMYUEM Psiia KHOTIOK OBICTPOTrO CKAaHUPOBAHMUS.
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00 MCTOYHHKAX CBETA

AOCONIOTHO B KaXKJIOM CKaHEpe UCIIOJIb3yeTCsl CBOW OCBETUTENb. Tak
Ha3bIBaeTCsI HEOOIBIION U MOIIHBIN MOYJIb, B 33/1a4y KOTOPOTO BXOJUT BKIIOUCHHE
Y BBIKIIOUEHHUE JIaMIlbl CKaHepa (WM TOro, 4ro 3Ty Jammy 3amensier). B CIS-
CKaHepax B KAa4eCTBE HMCTOYHHKOB CBETa MPUMEHSIOT CBETOJIMOJHYIO JIMHEHKY, 3a
CYeT 4Yero JaHHBIA KJacc ammapaToB MOTPeOJSsIeT Tak Majlo DHEPIHH.

B CCD-ckanepax OpWUTHHANBl CTaHIAPTHO OCBEIIAET JIIOMHUHECIIEHTHAs JiaMIia ¢
XOJIOJHBIM KaToaoM. Ee cBeT B ThIcSUM pa3 sipye cBeToAno0B. Ho mist TOro 4To0s!
BBI3BaTh CBEUCHHE Ta3a BHYTPH JIAMITBI HYXKHO TOJATh Ha €€ BXOJ OYEHb BBICOKOE

HaIIPSAKCHUC. Ero BLIpa6aTLIBaCT 0TI[€JII>HBII71 6J'IOK, Ha3bIBa€MbIi HHBCPTOPOM.

WNuBepTop MOBHIIAET HANIPSDKEHHE C TSATH BOJIBT 10 HECKOJIBKUX KUJIOBOJIBT, a
TaK)Xe MpeoO0paszyeT MOCTOSHHBIA TOK B IEPEMEHHBIN.
BooOmie paznuyaroT TpH I1aBHBIX BHJIA JAMII, HCIIOIB3YIONINXCSA B CKAHEpaxX:
+ KCEHOHOBas razopaspsaHas jamna (Xenon Gas Discharge);
« (pmyopecnientHas nammna c ropsiuuM katojnoM (Hot Cathode Fluorescent);
+ (bmyopecuenTHas gamna ¢ xonoaasiM katosioM (Cold Cathode Fluorescent)
Opnako B ckaHepax s joMa U ouca 1o psay NPUYUH UCTIONB3YIOTCS JIHUIIb

JJaMIIbl C XOJIOOAHBIM KaTOAOM.
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SX0J] CBETa

JlamMmna ¢ X0JI0AHBIM KaTOJA0M

Jlamna ckaHepa 3aKperuieHa Ha IJIaCTMAacCOBOM IIACCH CKaHUPYIOLIEH KapeTKu
HEIMOCPEICTBEHHO HaJl oTpaxkareneM. Cam oTpaxkarenb umeeT Gopmy pediaekropa
(@¢pdexTuBHOrO "cobOumpaTens" U OTpaxkareyss cBeTa) B (opMe YBEIUUYUTEIBHOTO
3epkaia. CBET OT HEro YCHUJIMBAETCS, YTOOBI SIPKO OCBETUTHb OOBEKT Ha IIJIAHIIETE.
OTpa3uBUIMCh OT OpUTMHAJIA HA CTEKJE, CBET MPOXOAMT CKBO3b WIENb IIaccH (Ha
dboTorpaduu ee KOHTYp s BBIJIETWI TOJYyOBIM IIBETOM) W NPUHUMAETCS TEPBBIM,
CaMbIM JIJIMHHBIM 3€pKajoM ONTHYECKON CUCTEMBI.

Cpenn OYEBHIHBIX MPEUMYLIECTB JIAMIBI C XOJOJHBIM KaTOAOM MOYHO
OTMETHUTh OOJBIION CPOK CIyKObI, KOTOpbIK cocTaiseT 5 000 — 10 000 yacos. Ilo
ATON NpPUYMHE, KCTAaTH, B HEKOTOPBIX CKAaHEpax HE HCIOIb3YIOTCS OTKIIOUECHUE
JaMIIbl TOCJE 3aBEpUICHUs ONepaluu CKaHupoBaHus. Kpome 53TOoro, nammel He
TpeOYIOT KaKoro-TO JOMOJHUTEIBHOTO OXJAXKICHUS UM OYEHb JICHIEBHI MpHU
npou3BoJIcTBE. M3 HemocTaTkoB OTMEYY OYEHb MEIJIEHHOE BKJIIOUYEHHE. TumoBoe
BpeMsi pazorpena jaMmiibl OT 30 CEKyH A0 HECKOJIBKMX MUHYT.

JlaMna oka3bpIBa€T BA)KHOE BO3JICMCTBUE HA PE3yJbTAaT CKaHUpOBaHuUA. Jlaxe
Ipy HEOOJIBIIOM YXOJI€ XapaKTEPUCTUK MCTOUYHHMKA CBETAa U3MEHSETCA U IMaarolIuii
Ha TPUEMHYIO MaTpHUIly OTPa)XEHHbIH OT OpUrHMHANa CBETOBOM MOTOK. OTHacTH

IIO’TOMY M HYXXHO CTOJb JUIMTEIBbHOE BpEMs pa3orpeBa JaMIbl IEpen
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CKaHMpPOBaHUEM. 3aMedy, YTO HEKOTOphIE JApaiBepbl MO3BOJISIIOT YMEHBIIUTh BpEMs
pa3orpena, €clii KaueCcTBO OLU(POBKU HE TaK Ba)KHO (HAIpUMeEp, IPU CKAaHUPOBAHUU
TeKCTOoBOM uH(opmanuu). JloGaBmto, YTOOBI Kak-TO CKOMIIEHCUPOBATh YXOJ
XapaKTepUCTUK Jammbl (a 93TO HEHW30eXKHO NPOUCXOAUT TMPU JIUTEIBHOU
SKCIUTyaTally anmnapara), CKaHepbl aBTOMAaTUYECKU BBIIOJHSIOT IPOLEAYPY

CaMOKaJIHOPOBKH IO YePHO-0€I0i MHIIICHH, PACIoNIaralonieiicss BHyTPH KOpITyca.

Ha ¢ororpadun xopoio 3aMeTHO, Kak 1M0J1 BO3JCHCTBUEM CBETA C TCUCHUEM

BPCMCHH TYCKHECT KOPITYCHAsA II1aCTMacCCa U KaJII/I6pOBO‘-IHaSI MHUIICHb

Uccnenyembiii ckanep He wuckimoueHue. Ha mnpueaennoit ¢otorpadun
XOpOILO BUJIHA L[BETOBAasl MUILIECHb, II0 KOTOPON CKaHEp MOJCTPauBacT LIBETA IEpEX
CKaHMPOBAHUEM, KOMIIEHCHPYS "cTapeHue' namibl. 31ech BUAHO TAaKKE U TO, YTO C
TEYEHUEM BPEMEHM TYCKHEET HE TOJIBKO IEPMAaHEHTHO OCBellaeMasi JaMIou
BHYTPUKOPITyCHasl IUIacTMacca, HO U cama KaluOpOBOYHAsl MMILIEHb. JTO, B CBOIO

oucpcab, MIPUBOAUT K YXOAY OIBCTOB U YBCIIMYCHUIO [IBETOBBIX UCKa)XKCHUM.
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Jlammna ¢ X0JI0OAHBIM KaTOJA0M Y€M-TO HAIIOMHHAET JaMIly JTHEBHOI'0O CB€Ta

TOJIBKO MAJC€HbKYIO

HpI/I JKCJIaHWH U3 MHBCPTOPA U JIaMIIbl C XOJIOAHBIM KaTOJAOM MOXXHO COOPYIUTDH

HAaCTOJIbHYIO JIaMILy

Ha Qortorpadguu Bbl BHAHMTE HEUENEBOE HCIOJB30BAHUE JIAMIIBI CKaHepa.
Monynp uHBEepTOpa OBUI MOAKIIOYEH K CTaHAAPTHOMY KOMIBIOTEPHOMY OJIOKY
OUTAHUS, JUIS YEro K €ro mjiate ObUIM MOJMNAsHbl MPOBOJKU C MEPEXOJHUYKOM. B
MPUHIMUIE, €CJIM CIJIa MPUCIOCOOUTh KaKOH-HUOYIb JAepiKaTeidb, TO BbIAAET

JOBOJIbHO-TAKH HCINIOXAad M APKaA HACTOJIbHAA JIaMIIa.
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PaGora AILII

Ktro mnomoraer mnponeccopy ckaHepa "HaWTuW oOwmMHA S3bIK" ¢ Martpuuen?
Koneuno >xe, anamoro-mudpoBoii mpeoOpa3oBareiib, 3aHUMAIOUIUNCS TEPEBOIOM
AHAJIOTOBBIX CUTHAJIOB B IU(pPOBYI0 (HOpMy. DTOT HMHTEPECHBIM MPOLECC MOXKHO
npencTaBuTh cienyromuM oopasom. CHavyana ALIII kak Obl "B3BemmnBaeT" BXOAHOE
HampsDKeHWe, HalmoMHUHAas TMpoJaBlla B  MarasuHe, moaOuparoniero Habop
CTaHAAPTHBIX THUPEK TOrO0 € Beca, YTO M TOBap. 3aTeM, KOrja HampsLKeHHE
usmepsino, ALIIT npencraBnser mannpie cBoeMy "Ooccy", TO OuIb mMporeccopy, HO
yke B Buze uudp. U B pesynbraTe Bce JOBOJIBHBI.

Mo>xHO mpeacTaBuTh ce0s B pOJIM MPOLECCOPa U MOMHTEPECOBATHCA, UTO KE
npoucxoauT Ha Bbixoge AIIIl, mpu cmeHe BxomHoro Hampsbkenus? Ilogamum, K
npuMmepy, Ha BXoJ npeoOpasosarens 4 Bonbra, motrom 9 Bonbr. Ha ero Beixoze
HosBSTCS cienayromue Bapuanuu udp: cHadaiza 00000100, zarem 00001001. B
JTBOMYHOM KoJie 310 1udpsl 4 u 9. KonmuuecTBo ke Hymel u eauautl, kKoTopbiMu AL
BBIPAYKAET M3MEPEHHOE 3HAUYEHHE — ITO €ro pas3psIHOCTb, KOTOpas U3MeEpSeTcs B
outax. Takoil mapameTp, Kak pa3psaoHOCmb npeobpazosamesis KpaHe BaKeH IS
CKaHepa, BEJlb OH XapaKTEePU3yeT TOYHOCTh U3MEPEHUS BXOJIHOTO CUTHAIA.

CeronHs Ha NpWIaBKAX MarasMHOB MOXXHO YBHJIETh HEJAOPOTHME CKaHEpPHI, B
KOTOpBIX paboTatoT mpeoOpa3oBaTend € pa3psaHOCTEIO OT 24 1o 48 Owr.
Teopernyecku Bcernaa Jiydile BbIOUpaTh CKaHEp, Y KOTOPOro pa3psaHOCTb OOJbIIIE.
IIpu sTOM cieayeTr yduThbIBaTh OJHY TOHKOCTh: HMHOTJA MPOU3BOAUTENHN KPYIIHO
NUITyT Ha KopoOkax "48 bit", a rie-HuOyp B YroKe MEJIKUM MPUPTOM YTOUHSIOT:
"software 48 bit, hardware 36 bit". 1o o3Hauaer, uro Oonbllas Kpacupas HUPpa HE
UMEET HUYero oOIIero K TOYHOCTU ycTaHoBieHHOro B ckaHepe ALIIl, a peanbHas
pa3psIHOCTHL B 3TOM ciydae cocraBiser 36 Out. lIMeHHO Ha Hee W cienyeT
opueHTupoBaThca. Cienyer npu3HaTh, UTO B JOMAIIHEH MPAKTUKE Pa3inyus MEXKIY
pesynbTaTaMu paboTel 36-TH U 42-X-OMTHBIX CKAHEPOB MPAKTUYECKH HE3aMETHBI
(uenoBedecKkuil ria3 crnocoOeH pa3auduTh NPUMEPHO 24 OUTa LIBETOBBIX OTTEHKOB,

T.€. okoJio 16,7 miH.). B Hamewm ciydae, pa3psaHOCTh TIpeoOpa3oBaTess U TIIyOnHa
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[[BE€Ta — 3TO OJHO U TO k€. Beap mpeoOpa3oBarens pacCUMTHIBAET HE YTO MHOE, KaK
[[BETa TOYEK, U3 KOTOPBIX CKJIAJbIBacTCS M300pakeHHe. YUeM Ooblle pa3psaHOCTb
npeoOpazoBaTeisi, TEM JOCTOBEpHEE CKaHEpP MOXKET IMepenaTh IBET KaXAOW TOUYKU
n3o0paxkenus. COOTBETCTBEHHO, TeM OoJbllle M300pakeHrne OyJeT MOXOIUTh Ha

OpHUI'HHAJ.

IIpoueccop

CoBpeMeHHbIE CKaHEPBI OCHAIAIOT CHENUATU3NPOBAHHBIMU IIpolieccopamu. B
YHUCJIO 3aJad TAKOro MPOIECcCOopa BXOAMUT COTJIACOBAaHUE ACHCTBUN Bcex Ieneil u
y3JI0B, a Takxke (OPMUpPOBAHHME JaHHBIX 00 U300pakeHUU ISl Teperadu
NIEPCOHAIBHOMY KOMIBIOTEPY. B HEKOTOpBIX MOJENSIX CKaHEpPOB Ha MPOLECCOP
BO3JIAratoTCs Takke (QyHKIMKU KOHTpoIUiepa uHTepdeiica.

Cnucox nporpaMMHBIX UHCTPYKIIUHM JIJIs1 IPOLIECCOpa XPAHUTCSI B MUKPOCXEME
NOCTOSIHHOM maMATH. [[aHHbIE B 3Ty MHKPOCXEMY 3aIlUCHIBAIOTCS MPOU3BOAUTEIEM
CkaHepa Ha oJTane npousBoiacTBa. CoaepkKUMOE MHKPOCXEMbl Ha3bIBAETCA
"Mukpormnporpammont" unu "firmware". Y HEKOTOpPBIX MpodecCHOHANBHBIX CKaHEPOB
Ipe1ycCMOTPEHA BO3MOXKHOCTh €€ OOHOBJIEHHS, HO B HEJOPOTUX MOJAEIIAX ISl IoOMa U
oduca 310 00BIYHO HE TpeOyeTcsl.

[ToMUMO MHUKpPOCXEMBI MOCTOSIHHOM MaMsITH B CKaHEpax HCIOJIb3YETCS M
oriepaTUBHAsI TaMsTh, UTparolias posib Oydepa (ee TUTMOBbIC 3HAUeHUA — | wau 2
MbaiiT). Croma HampaBiseTcss CKaHupyemas HH(pOpMaius, KOTopas MPaKTHYECKH
cpazy mnepemaercs Ha [IK. Ilocie oTmpaBku COAEPKUMOTO U3 TaMATH
NEepPCOHAIBHOMY KOMIIBIOTEPY, Mpoleccop oOHyseT Oydep it hopMUpOBaHMS
HOBOHM TMOCBUIKK. 3aMeuy, YTO MHCTPYKUUHU IJis MpOoLeccopa TaKXKe 3aHOCITCSA B
SYEUKHU ONEepPaTUBHOM MaMATH, HO YK€ CaMOro Ipoiieccopa (Jisi 3TOro OH OCHAIIEH
HECKOJIbKUMH KuJIo0aiTaMu cOOCTBeHHOM "onepatuBku'). Opranusanus ero naMsTi
MOCTPOEHA IO MPUHIIUNIY KOHBEHEpa, T.€. MOCIE BBIOJIHEHUS! HHCTPYKIUH, CTOSIIIECH
B Ouepeau INEpBOM, €e MECTO 3aHMMaeT BTOpas, a MECTO MOCIeAHEd — HoBasd

HHCTPYKIHA.
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OObeM omnepaTuBHOM MaMATH CKaHEpa paHee yKa3bIBaJICs MPOU3BOIUTEISIMU B
TEXHUYECKUX creuupukanusx ckaHepoB. OpHako, T.K. JaHHBIA HapameTp
NPAKTUYECKH HE CKa3bIBaeTCsi Ha OBICTPOJAEHCTBUU anmapara, B COBPEMEHHBIX
CKaHepax OH 4YacTO YMaJI4MBAECTCA. YMalYUMBACTCSI OH M B TOM Ciydae, €Ciu
KOHKPETHBIN CKaHEpP MCIOJb3YyeT HEKOTOPYIO 00JacTh ONEPATUBHOM MMaMATU CamMoOro

KOMIIBIOTEPA, YTO PEATU3YETCS CPEJICTBAMMU JIpaiiBepa.

KounrpoJsiep nnrepgeiica

3a oOmeH uHpoOpMalMell U KOMaHIaMH MEXIY CKaHEepOM U KOMIIBIOTEpOM
OTBEYaeT KOHTposuiep uHTepdeiica. Kak s oTmewan Bbllle, JaHHAs MHKpPOCXEMa
MOXET OTCYTCTBOBaTb B TOM  Clly4ae, €CJIM IPOLECCOp  pacrojaraer
MHTETPUPOBAHHBIM MOJIyJIeEM KOHTpoJuiepa. B amoxy "nBymek" u "rpemiex" ckaHepsl
Beimyckanuch ¢ wuHTepdeiicamu SCSI, IEEE1284 (LPT) u gmaxe c¢ RS-232.
Ceronnsiiianii accoptuMeHT SOHO-ckanepoB orpanuBaetcsi unrepdericamu USB,
FireWire u SCSI. Ogno Bpemsi Xxonumnu ciyxu o nosisieHuu Bluetooth-ckanepos, HO
MOKa JaJIbllle CIyXOB A€o He nonuio. COBEpUIEHHO OYEBHJIHO, YTO B allaparax C
pa3HbIMU HHTep(elicaMi YCTaHOBJIEHBI TAaKUE € pa3Hble KOHTpoJuiepbl. Mexmy

co0oli OHM HE COBMECTHUMBI, TOTOMY KakK "TOBOPST Ha Pa3HBIX s3bIKax'.

SCSl

B namem cnyuyae unrepdeiicHas muiata coueraer SCSI- m USB-moprtsl, a

TAKIKC pacrojiaract AByMs THE3JaMU AJI ITOAKIIFOYCHUS JOITOJIHUTCIbHBIX MOI[y.HGfI.

SCSI (Small Computer Systems Interface)
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Ckanepsl ¢ unrepdeiicom SCSI Obpun Hanbomee pacmpoCTPaHEHbI HECKOIBKO
net Hazaxa. Hago mpusHath, uto 3pa SCSI-ckaHepoB MOAXOAUT (WK yKe MOO0LUIA) K
KOoHIly. OCHOBHasl MPUYKMHA — MOSABJIEHHE BbICOKOCKOPOCTHBIX HHTepdericoB USB u
FireWire, He TpeOyrommx HH O0COO0OW JEITMKATHOCTH TPH MOJIKIIOYSHUH, HU
JONOJIHUTENbHBIX — anantepoB. Cpean poctouHcTB  SCSI-uHTEpdeiica MOXKHO
BBIICJIUTh €r0 BBICOKYIO IPOIYCKHYIO CIIOCOOHOCTh, a TakXe BO3MOXXHOCTb
HOJKIIIOYEHHUS] J0 CEMU pa3JIMYHbIX YCTPOHCTB Ha OAHY WUHY. M3 OCHOBHBIX
HenoctaTkoB  SCSI  —  BBICOKYIO CTOMMOCTh OpraHusainuu  uHTepdeirica u

HGO6XOI[I/IMOCTI/I SaﬂeﬁCTBOBaHHH AOIIOJIHUTCIIbHOI'O KOHTPOJLJICPA.

USB (Universal Serial Bus)

Nurepdeiic USB monyunn camoe MMpOKOe pacrmpocTpaHeHue Onarogaps ero
MHTErpallii BO BCE COBPEMEHHbBIE CUCTEMHbIE IJIaThl B KAY€CTBE OCHOBHOTO pa3beMa
g nepudepuiiHpix ycTpoiictB. Ceroanst abCOMOTHOE OONBIIMHCTBO CKAaHEPOB IS
noma Bbimyckaercss uMmeHHo ¢ USB-untepdeiicom. Kpome toro, rpymma CIS-
CKaHEepOB MojydaeT HeoOxoaumoe mnuranue 1o USB-nmopry, 4yem mpuBIeKaeT
BJa/IebIeB IOPTATUBHBIX KOMIIbIOTEpOB. (Corjacurech, Takoe€ KadecTBO HE

peanusyeinnb nocpeactsom SCSI.

FireWire IEEE1394)

[Ipu BbIOOpE THNA NOAKIIOYEHHS, MO KpailHell mepe, nns MeHs FireWire-
uHTepdelic sBusercs Oonee mpenmoututenbHbM. FireWire mpeacraBisier coOoi
[IOCJIEI0BATENbHBIA BBICOKOCKOPOCTHOM HHTEp(elic BBOJA/BbIBOJA, OTINYASCh OT
USB Ttem, utro nansi oOecriedeHus: COEOUHEHUs OH He TpeOyeT YNpaBJISOIIEro
KoHTpoyiepa. Opranuzauus ero paOOThl BBIIOJHEHA IO CXEME peer-to-peer.
CoOcTBEHHO 3a cueT 3TOro M jocruraerca Oonee Hu3Kas (B cpaBHeHuu c¢ USB)
3arpy3ka LEeHTPaJIbHOr0 MpOLECCopa.

B ckopom BpemeHu cBeT YBWAAT nepudepHiiHbie YCTpOWCTBA C HOBOH

moaudukanueit storo unrepdeiica — FireWire 800 (IEEE1394b). Imenno Torna o
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CTaHET CaMbIM CKOPOCTHBIM cpeAu MepudepuilHbIX CTAaHAAPTOB, KOTOpPHIE KOTJa-

1160 ObLIN pa3pabOTaHbI.

IpoTAKHBIA MEeXaHU3M

OCHOBHOI MOJBHXKHBIA MOJTYJIb CKaHEpa — €ro CKaHupylolas kapetka. B Hee
BXOJST ONTHUYECKUU OJIOK, C CHUCTEMOM JMH3 W 3€pKall, CBETOUYBCTBHUTEIbHAS
MaTpHulia, jJamIia ¢ X0J0JIHbIM KatojoM (eciu 3To CCD-ckaHep) u miara UHBEPTOpa.
K ckanmpytomeii kapeTke >XeCTKO 3akKpervieH 3yO04aThlii MPOTSKHBIA pPEMCHbD,

KOTOpBIﬁ IIPpUBOAUT B JABUKCHHC LIarOBBIN JABUTATCJIb alrapara.

MecTo KpenJieHHsl peMHS K CKAHUPYIOLIEH KapeTke
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J1eMEeHThbI NMPOTHKHOI'0O MEXaHU3MaA

3a TUIOTHBIA KOHTAaKT PEMHS C IIECTEPEHKAMHM OTBEYAET CHelUalbHas
HATSDKHAsE TPYKMHA, KOTOpas HaJeBaeTCsl HENMOCpeACTBEHHO Ha Hero. Jlager co
CKaHMPYIOLIEH KapeTKON MepeMelaeTcss MO HaMpaBisiolMM cana3kaMm, BJOJIb

Kopiryca ammapata (cM.¢$oTo).

JIBUrarTesib

IHIaroBkI1ii ABUraTeIb
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[TaroBelii anekTpoasuratens (Step Motor) MoKeT MOBOpayMBaTh HIMUHACID B
00€e CTOPOHBI COBCEM HEOOJIBIIUMU MaKKamMu. M3-3a 3Toi 0COOEHHOCTH BCErJa €CTh
BO3MOKHOCTh MEPEMECTHTh KapETKy CKaHepa Ha CTPOTrO ONMPEAENIEHHOE PAacCTOsSHUE.
Taxoil nBurarenb €cTb B KaXKIOM IUIAHIIETHOM cKaHepe. OH BpalaeT peaykTop
(1ecTepeHkH, KOTOpble Bbl BUAMTE Ha (ororpaduu) U MNPUBOJUT B JABHIKCHHUE
KapeTKy, B KOTOPOW 3aKIIOYEH ONTHYECKUW OJOK, jJamma, ¥ MaTpuia. 3a BbIOOD
HaNpaBJIE€HUS W CKOPOCTU BpaAlICHMs] OTBEYaeT CHEIHallbHAas MHKPOCXeMa —
KOHTpOJUIEp ABHUTraTeNs. TOYHOCTh epeMEeIeHHs] KapEeTKU HA3hIBAIOT MEXaHMYECKUM

paspemenuem o HanpasieHuto "Y" (Y-direction).

OnTuyeckoe pa3pelieHne CKkaHepa — HanmpaBJeHne X, a ero

MeXaHH4YeCcKoe pa3penieHue — HanmpaBjaeHue Y

BooOmie, onTrueckoe pasperieHne OmpeieiseTcsi YHCIOM 3JIEMEHTOB JIMHUU
MaTpHUIIbl, JIEJICHHOE Ha MIMPUHY pabouel obiacTu. MexaHu4ecKoe — YKCIIO IIaroB
CKaHUPYIOIIEH KapeTKu [0 HalpaBlieHWIO JBWKeHUs Y. B cnenmudukammsax
CKaHepaM MOHO BCTpeTUTh 0003HaueHus, tuma, "600x1200". 3xecy BTOopas nudpa
U €CTh MEXAHUYECKOE pa3pelICHHE, TOrJa KAaK IMepBas XapaKTEpU3YET ONTHYECKOE
paspenieHue ckaHepa. PaznnyaroT Takke MHTEPIIOJIMPOBAHHOE pa3pelieHre, KOTOpoe
MHOTJIa Ha HECKOJBKO MOPSAKOB OOJIbIIE 3HAYCHUN ONTHUYECKOTO, HO HUKAK HE
3aBUCUT OT (PU3UYECKOr0 OCHalleHus anmapata. S Obl Ha3Bad ero "paspelieHueM

MacitabupoBanus”". OyHKIUH WHTEPHOIUPOBaHUS (YBEIHMUYECHHUS OPUTHHAIHHOTO
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M300paxeHus) HCHOJHSIET TporpaMMHOoe oOecnedyeHue ckaHepa. LleHHOCTD
YKa3bIBAEMbIX MPOU3BOAUTEISIMU 3HAUCHUN HHTEPIIONSAIMU COMHHUTENbHA — JH000€

M300paKEHNE MOKHO C TEM K€ YCIIeXOM yBEIUYUTh cpeacTBamu Photoshop.

BuyTpeHnHocTH ABUTaTENs

Penykrop

CepaedHMK JABUTATENsl C BHEIIHEH CTOPOHBI COEIMHEH 3y0daTtod mnepenaye,
MpeCTaBIAIONIEH npocTerinii penykTop. Ero Gosbiias mecrepeHka u npoTIruBaeT

PEMCHIOK, K KOTOPOMY 3aKPCIIJIICHA CKAHUPYIOIIasA KapCTKa
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BJiok nuranusa

bJiok nuTaHUA CKaHepa

JloManiaue uin opUCHBIE CKaHEPHI MOTPEOISIFOT HE CIUIIKOM MHOTO 3HEPTUU
oT cetH, modTomy B Onokax mnuranuss SOHO-anmapaToB He HAWTH MOIIHBIX
3JeMEHTOB. BHyTpeHHHMI OJIOK NHUTaHUS paccMaTpPUBAaEMOr0 B JIAHHOW CTaThe
anmapara BbifaeT HanpspkeHus 24 Bonbt / 0.69 A, 12 BoasT / 0.15 A u 5 Bonbr / 1
A. T.x. 17 UCTOYHUKA CBETa — JIAMIIbI C XOJIOAHBIM KaTOJO0M, TpeOYyeTcs BBICOKOE
HaANpsDKEHUE B HECKOJIBKO KMIJIOBOJIBT, 32 €€ MUTAHUE OTBEUAET OTICNIbHBIN OJIOK, O

KOTOPOM I pacCKa3bIBajl 4yTh BBILIE.
JdonosiHUTEILHBIE YCTPOCTBA

JIns MHOTHX TUIAHIIETHBIX CKAaHEPOB BBIMYCKAIOTCA COMYTCTBYIOIINE

JIOTIOJTHUTENIbHBIE TMPUCIIOCOONEHUSI, B OOJBIIMHCTBE CIy4aeB MpHOOpETacMbIe

OTJCIBbHO. 3 TaKOBBIX MOKHO OTMETUTH aBTOIMOAATUYUK AOKYMCHTOB M aJallTCp I

CKaHHMPOBAHUS MIPO3PAYHBIX OPUTHHAIIOB (CIIaliI-aganTep).
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CkaHep ¢ aBTONOAATYMKOM JOKYMEHTOB MPEICTABJISIET C000if TPOMO3IKYI0

KOHCTPYKIUIO

ABtomomatyuk Oymaru TpeOyeTcss B TeX Ciyyasx, KOrja MpUXOIUTCS
CKaHMPOBAaTh  MHOXKECTBO  IEUYATHBIX  JIMCTOB  CTaHAApTHOTrO  Qopmara.
Y I0CTOBEpPUTHCS, UYTO K BallleMy CKaHEpy MOXXHO MOJAKIOYUTH ABTONOJATYHUK
JOCTaTOYHO MPOCTO. {1151 3TOro MOKHO MPOCTO B3TJISIHYTh HA MaHEb MOJIKIIOUYEHHUH
u yoeauthcss B Hammuuu rHe3na ADF (Automatic Document Feeder). Cnemyer
3aMETUTh, UTO aBTOIMOJATYMK JOKYMEHTOB BCEr/Aa "'MpUBA3aH" K KOHKPETHOW MOJIENN
CKaHepa, 00 K cepur Mojelicii. Y HMBEPCAJLHOI0 MOAATYMKA He CyllecTBYeT!
[IpyunHa 3akmroyaeTcs B TOM, 4YTO JAHHOE YCTPOMCTBO YIPABISETCS C
uHTepdeicHoll iarsl ckaHepa. [loHATHO, 4TO padoTa MoJaTYMKa HEBO3MOXKHA TPH
OTCYTCTBHH CBSI3H CO CKaHEpOM, IOJTOMY MpPHU MOKYyNKe Oy/IbTe€ BHUMATEIbHBI, U
yAOCTOBEPHTECh, YTO Balll CKaHEp NOIJEPKHUBAET paboOTy ¢ KOHKPETHBIM

ABTOIIOAATYHUKOM.
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Buja Ha npo3pavyHoe OKONIKO ABTONMOAATYNKA JOKYMEHTOB C APYrou

CTOPOHBI CTEKJIA

PaGoTaet aBTonomaruuk ciemyronum oopasom. [locie sTama aBTokamuOpOBKU
Y MIPOBEPKU TOTOBHOCTH CKAHEP MO3ULIMOHUPYET KAPETKY MEpel MPO3PAYHBIM OKHOM
aBTOMNOJIaTYMKA. 3aT€M, C €ro BXOJHOrO JIOTKA MOOYEPETHO 3a0MpalOTCs JUCTOBBIC
OpPUTHMHAJIBL, ¥ IPU MPOXOJE YePe3 03HAYEHHOE OKHO OHU OLU(POBHIBAIOTCS.

Cnaiig-anantep MpeACTaBiIsieT cO0OW JOMOJHUTENbHOE MPUCIIOCOOIECHHE,
npeIHa3HauYeHHOe N7l OLU(POBKH MPO3PAYHBIX OPUTHHANOB (TUICHOK, CIANI0B H
HeratuBoB). CylIeCcTBYIOT JBa THIIA TaKUX aJalTepOB: ITACCHUBHBINA, KOTOPBIH
HCIIOJIB3YET JIaMIly CKaHepa, U aKTUBHBIN, IPOCBEYMBAOIIUN MPO3PAYHBIA OPUTHHAI
COOCTBEHHOM JaMIIOH.

AKTHUBHBIM claiil-aganTep OCHAIEH COOCTBEHHBIM HWCTOYHHUKOM CBETa,
MIPOCBEUYMBAIOIIMM IPO3PAayHbId OpUTMHAN. HeEKOoTOopple MOAENNM TaKuX CIIanj-
aZjanTepoOB UMEIOT IOABMIKHYIO KapETKy ¢ UCTOYHUKOM CBETa, KOTOpas IPUBOJMUTCS
JNBUTATENIEM W MNPOTSHKHBIM MEXaHU3MOM. VICTOUHHMK CBETa MEpPEMEIIAETCS BHOJb
HAIPAaBIISAIONICH, COTJIACHO MO3UIIMOHMPOBAaHUA KapeTku ckaHepa. CoOcTBeHHas
Jamma ckaHepa mpu 3ToM oTkitouaercsa. Ceromnst Oosiee pacpoCTpaHEHbl MOJEIH
CKaHEepOB JUIsl AoMa M oduca 0e3 MOABMKHBIX YacTel B MOAYJE ciaili-agantepa.
TUNUYHBIA TpUMEP — HE TaK JAaBHO MPOTECTUPOBAHHBIA HAIIEH TECTOBOU

naboparopueii EPSON Perfection 3200 Photo. Ero ucrouHuk cBeTra BCTpOEH B

KPBIIIKY CKaHEpa W 3aHMMAET BCIO €€ IOJIE3HYI0 MOBEPXHOCTh. JIJsl coriiacoBaHus

ajarrTepa (&) CKaHCPpOM u3 KPBIIIKHU BBIXOJUT IIpOBOJA C Pa3bCMOM,
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NOAKJIIOYAIONINICA K CIEHMAIIbHOMY THE3Jy Ha 3aJlHe mnaHenu ammapara (OHO
o0o3Hauaercs ab0peBuatypoit XPA). AxTuBH3alus JIaMIlbl ajgantepa MPOUCXOAUT
ABTOMATHYECKU MPU CMEHE THUMNAa OpUTHHAJa B YIPABISIOUIEH MpOrpamme, 4TO
JIOTIOJTHUTENBHO COOOIAeTCs WHIUKATOPOM B KpBIIMIKE cKaHepa. [Ipo3paunbie
OpUTMHAJIBl YCTAHABIMBAIOTCS B IpUJaraeMbleé B KOMIUIEKTE MIA0JIOHBI, KOTOPHIC
NOAAEPKUBAIOT: JIEHTY 35 MM IUIeHKM H3 12 kagpoB, 4dersipe 35 MM crnaiaa
BCTaBJIEHHBIX B pamk#, tuieHku 120/220 (6 x 9 cm) / 4 x 5". Hy a camu mabnoHb
KJIIAAYTCsl HAa CTEKJIO CKaHepa. Bo Bpemsi CKaHMpOBaHMS, MOTOK CBETA MPOXOIUT
CKBO3b MPO3PAYHbIA OPUTHHAJ, W, MOMaJIasi Ha BXOJ ONTUYECKON CHUCTEMBbI CKaHepa,
oOpabaTbIiBaeTCs aHAJIOTUYHBIM (KaK ¥ HEMNpPO3pauyHbld OpHUTHHAI) 00pa3oMm.
[ToHaTHO, UTO Takue CBOMCTBA CKaHEpa, KaK ONTHYECKOE pa3pellieHHe U TiyOuHa
CBETAa MpU HCIOJIb30BaHUU ClalJ-aJanTepa HE MEHSIOTCS, YEero HE CKaXellb O
JMAIa30HE ONTUYECKUX TUIOTHOCTEW. DTOT MapaMeTp CKaHEepa HAPSIMYIO 3aBUCUT OT
SIPKOCTH MCTOYHUKA CBETa M BPEMEHM JKCIOHUpPOBaHMS. [IpeicTaBUTh 3TO MOXKHO
TaK: 4YeM TEMHEE OPUTHHAJ, TEM MEHBIIE CBETA OH MPOIYCKAET, TEM JIOJIbIIE HYKHO
BpeMeHH, uTo0bl Hakonutenn CCD-MaTpuiibl coOpaiv Hy»KHOE KOJWYECTBO 3apsja.
Camplii TeMHBIH W3 MPO3PAYHBIX OPUTMHAIIOB — 3TO PEHTIEHOBCKUE IUICHKU (10
3.6D). UToOBI MOMYYUTh C HUX KAaUECTBEHHBIA CKaH, HYKEH SIPKUH MCTOYHUK CBETA.
OnHako Mana3oH BOCIPOU3BOAUMBIX ONTUYECKUX TUIOTHOCTEW CKaHepa OTHIONb HE
OTIpEeIENSIETCS. TOJMBKO JIUIIL SPKOCTHIO JIaMITbl. [ JTaBHBIM 00pa3oM OH 3aBUCHUT OT
paspsiAHOCTH (MM TOYHOCTH) aHaJoro-nu@poBoro mpeodpa3zoBarelis, KadecTBa
ONTHYECKOU CUCTEMBI M CTIOCOOHOCTEH CBETOUYBCTBUTEIHLHON MATPHIIHI.

[TaccuBHBIN CHaWI-MOAYJIb YCTPOEH IIPOIIE, HEXKEIM AaKTUBHBIA. Takou
aJanTep WCMOOJIb3yeT B KA4EeCTBE HCTOYHHMKA CBETa JIAMIy CaMOro CKaHepa.
NHTEeHCUBHOCTH CBETOBOI'O MIOTOKA B 3TOM CJIy4ae CYLUIECTBEHHO HUXE, YEM B CIIy4ae
C axkTUBHBIM anantepoM. COOTBETCTBEHHO, HM)XKE M KAadeCTBO OTCKAaHWPOBAHHBIX
MU300paKEHU, KOTOPOE BIIOJNIHE MpHemiieMo, K mpumepy, mis Web. [laccuBHbie

Claig-aJanTepbl TAKKE OTIIMYAKOTCS HEBBICOKOMW LIEHOM.

3. OFBEKTBI HCCJIEJOBAHUA
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[Ipu BBIOMHEHUU NAaHHOM TAOOPATOPHON PabOTHI MPUMEHSETCS CIIEAYIOIee
000py/10BaHUE U MPOrpaMMHOE 00eCIIeUEeHNUE:

1. InaniieTHsbI CKaHep;

2. UacTpymenTapuii, He0OXOAUMBIN JTsl pa300pKU CKaHEepa;

3. 3amacHas pabouyas JaMIia CKaHepa.

4. 3BAIAHUE HA PABOTY
3amanue Ha paboty Oepercsa u3 Ilpunoxkenuss Ne 1, BXojdiiero B COCTaB

JaHHBIX MCTOANMYCCKHUX YKaSaHHﬁ.

5. XOA BBINTOJIHEHUS PABOTbI

CnyyaeTcs Takoe, 4YTO CKaHEp, HMCIOPABHO CIY>KUBUIMMA HECKOJIBKO JIET,
OTKa3bIBaeTca paboTaTh. HeucrnpaBHOCTH MOXKET MPOSBIATHCS Mo-pazHoMy. CkaHep
MOKET COCKAHMpPOBAaTh HECKOJBKO HW300paKEHM M 3aBUCHYTb, Yy CKaHepa
Hapyuiaercs 1serornepenaya. CkaHep O4€Hb JI0ITO BBIXOJUT HA PEXKUM FOTOBHOCTH.
JIn6o cpa3y npu BKIIOYEHUH CKaHEP HE MPOU3BOJUT aBTOKATMOPOBKY.

BUHOBHMKOM BCEX ATHUX HENMPHUATHOCTEHM MOKET OKA3aThCs JIaMIla IOJICBETKHU.
OOBIYHO B CKaHepax MCIHOJB3YIOTCS JIIOMUHECIICHTHBIC JIAMIIBI C  XOJIOAHBIM
katonoM. Cpok ciyxkObl y HHX HECpPaBHEHHO OOJIbIIE YeM Y OOBIYHBIX JIaMII
HaKaJlMBaHMsI, HO BCe Korga-To Jjiomaerca. K ToMmy ke, B JemIeBBIX OFOKETHBIX
MOJENSIX CKAHEPOB MMPOU3BOJAUTENIN MOTYT COKOHOMHUTH HA 3TOW JIETAJIN.

Ha namMnax oTCiay>KMBIIMX CBOUM CPOK B TOPIAX MOYKHO 3aMETUTh IOTEMHEHHUE,
cama JjamIa CBETUTCA TYCKJIO U HEPaBHOMEPHO M0 cBoel jnHe. UToObl 00HAPYKUTH
HEHUCIPABHOCTH, IOCTATOYHO OTKPBITh KPBIIIKY CKAHEPA W BKIIOYUTH €r0 MHUTAHUE.
[Ipu BKJIIOYEHUW CKaHEpP MPOU3BOAUT KAIUOPOBKY BBIABUTAS CKAHUPYIOMIYIO
TOJIOBKY € BKJIFOYEHHOM JIaMnoi. JlOCTaTOUHO BHUMATEIBHO IPUCMOTPETHCA K HEN B

3TO BpeMs.
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Ckanupywuas rojiopgka ckanepa HP-5P

=

Jlis Hauana HaJO aKKypaTHO CHSATh KPBIIIKY CO CKaHepa M J00paTbes 10
ckaHupymomieii rojoBku. llocnemoBaTenbHOCTh, pa3OOpKHU [Jisi pa3HbBIX MoOJeiei
CKaHEPOB MOXKET OBITh PA3TIUYHOM.

AKKypaTHO AEMOHTHpYEM cTapyto jamny. Ocoboe BHUMaHHE oOpaiias Ha To,
9TOOBI HE CIBUHYTh, HE MCHAYKaTh U HE CIOMATh JIEMEHTHI ONTHYECKOW CHCTEMBI
(3epkaia JIUH3BI).

Ecnu Tpebyercs MOXKHO YMCTOM calipeTKoil akKypaTHO MPOTEPETh UX OT MBUIH.

Crapyro jammy MHOJCBETKM HEOOXOIUMO H3BJI€Yb M3 CKaHEpa U TOCTaBUTh
HOBYIO.

Cama J5lamMma TOHKass M OYEHb XPYIKas, €€ JIETKO CIOMaThb HEaKKypaTHBIM
oOpallieHueM, IOATOMY U3BJIEKas JIaMITy TOXKe HaJl0 ObITh OU€Hb BHUMATEJIbHBIM.

[locne 3TOro ycraHoBKa HOBOW JIaMIIbl B3aME€H CTapod HE MpeJCTaBiseT

O0JBITIOTO TPyAA.
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YcTaHOBKA HOBOHM JIaMIIbI B3aMEH CropeBiiei

6. COAEP’KAHUE OTYETA

ITocie Toro kak, Bbl u3yunTe TEOpPETHYECKMU Marepual U 3aMEHUTE
HEUCTPABHYIO JIaMITy IIAHIIETHOTO CKaHepa, He0OXOAMMO MOKa3aTh MPEmoaaBaTelio
UTOTOBYIO PabOTy B BHIEe paboTaromiero o6opyaoBaHus U OGOPMUTH OTYET IO
pabore.

OT4éT AOMKEH COAEPKAaTh TUTYJBHBIN JTUCT, OMUCAHKUE BBIIOJHEHHBIX PadoT,
B KOTOPOM JOJDKHBI OBITh MPEICTaBICHbl KpPAaTKUE TEOPETUUYECKUE BBIKIAJKH,

BO3HUKIIME TPYAHOCTH IIPHU BBIIIOJIHCHHUHA pa6OTBI M IIYTHU UX PCIICHUA.
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JIABOPATOPHAS PABOTA Ne 3.
YCTPOHUCTBO MATPUYHBIX IPUHTEPOB. 3AIIPABKA.

1. HEJIN 1 3ATAYHU PABOTDBI

HeoOxoaumMo H3y4uTh YCTPOMCTBO MATPUYHBIX TPUHTEPOB, TEXHUUYECKUX
XapaKTepUCTHUK, PACXOAHBIX MaTEpPUAJIOB IMPUMEHSEMBIX MPHU II€YATH, MOJYUUTh
npeacTaBieHne O (YHKIMOHAJIe MAaTPUYHBIX NMPUHTEPOB, a TAKKE HAYUYUTHCS €Tro

3allpaBJIATh U IIPABUIIBHO SKCILTYaTUPOBATD.

2. OCHOBHBIE TEOPETUYECKHUE CBEJIEHUA

HcTopust MAaTPUYHOIO NPUHTEPA

Hcropusi mpuHTEpOB, MOXKHO CKa3aTh, Hauyajgach B TINIyOOKOM W Janékoi
IOPEBHOCTH, KOIZAa YEJIOBEK CTaJl OCTaBIATh HAa CKAJlax pas3JIMYHbIE 3aMETKU C
MOMOIIbI0 OOBIYHOTO KyCOYKa yriisi. A mepBasi rpaduka — 3TO HapUCOBAHHBIHN, BCE
TEM K€ YriaéM, MaMOHT. PaccykaaTh O TOM, KakK MpOJBUIAIOCH NMPeOoOpa3OBaHUE
neyatd 10 1822 roma Oymer odeHsb goiaro u HyjaHO. IlosTomy mepeHecéMcs cpasy
MMEHHO B 3TO Bpems — 1822 rox.

B stom romy Yapnp3 b300umk HaunHaeT pa3pabOTKy CBOei HeOE3bI3BECTHOM
MalluHbl, KOTOPYIO CEroAHs TaK W Ha3blBalOT — MammHa brooumxa. Xots
npaBuiibHee ObUIO Obl Ha3biBaTh 3TO M300pereHue Difference Engine (Pa3HoctHas
maruHa). Yapaws3 mpoexktupoBan e€ g0 1835 roma, omHako mepBas padoTarormas
MoJieNb OblIa mocTpoeHa cotpyanukaMu Jlonnonckoro Myszest Hayku no ueptexxam
aBTopa Toipko 150 uner cmoyctsa. llpenHazHadanmace OHA, B OCHOBHOM, JUIA
UCIOJIb30BaHUS B MPOEKTUPOBAHUM, HaBUTALMU, a TaKKe B OAHKOBCKOM jefe. JTa
MallMHa Morja peuaTh NPOCTEHIINEe YpaBHEHHS U pe3yibTaThl pacledyarbiBaTh Ha

oymare. E€ Bec Obu1 5 ToHH 1 cocTosuia oHa u3 8000 neraneii.
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Ecnu BbI moMHUTE, TO MEPBBIN KOMIBIOTEP, MPUHIIUI pabOTHI KOTOPOTo JIET B
OCHOBY COBPEMEHHBIX KOMIIBIOTEPOB, ObUT M300peTéH B 1944 rogy. Co BpeMeHeM
pa3paboTyuMkaM B TOJIOBY MpPHUIIUIA MBICIP O TOM, YTO HEIUIOXO Obl H300pecTu
YCTPONCTBO, KOTOpPOE MOTJ0 Obl OBICTPO pacrmedaThiBaTh Ha Oymare OOJbIive
00BEMBI TekcTa. PesynbTaTamm 3TUX pa3AyMHi CTajo IMEpBOE IeyYaTarolee
ycrpoiictBo mist kommbiorepa UNIVAC, nonyuuBmiee nazBanue UNIPRINTER.
PazpaboTtka sta mpuHammexuT kKopmoparuu Remington-Rand, kotopas BmepBbie
MpEeCTaBUIIa 3TO YCTPOUCTBO B 1953 rony.

[IpuHnun paboThl 3TOr0 yCTpOWCTBA (MPUHTEPOM Ha3BaTh €r0 — SI3bIK HE
MIOBOPAYMBAETCA) OUYEHb OBLI CXO0X C MPUHIUIIOM pabOTHI MEeYaTarome MalluHKH.
CrnenuanbHas METaUIMYECKas «KOCTOUKay C OmpenesIéHHOM OyKBOM Ouia ¢ CUJIoi 1o
Oymare depe3 HEOOJBIIYIO KpacAllyl JEHTYy 4YEpHOTO IBeTa. Eciu 3aMeHsun
YEPHYIO JICHTY Ha JICHTY JAPYroro LBETa, TO W OTHEYaTAaHHBIA TEKCT MEHSUI CBOU
KOJIOP, €CIIA 3aMEHSUTH «KOCTOYKW», MEHsUICS mPUGT. OCHOBHBIM 3JIEMEHTOM 3TOTO
anmapara ObUT JWCK B BHJAEC POMAIIKU, HAa KOHIIE «JICMIECTKOB» KOTOPOro, ObLIH
HAHECEHBI CUMBOJIBI.

Jluck Bpaiancs BOKPYT CBOEH OCHM TOYHO MapajuieabHo Oymare. M3-3a Takoit
KOHCTPYKIIMM  TOJOOHBIE YCTPOWCTBA TOJNYYMIIM HA3BaHUE  <JICTIECTKOBBIC
npuHTEepb». CKOPOCTh TMEYaTH TEPBOTO Takoro u3odperenws: Obuta 600 cTpok B
MUHYTY, B 1955 romy ckopoctk nedatu yennuwiach 10 1000 crpok B munyTy. Ho
TaKue MTPUHTEPhl OKa3allMCh OYEHb HEHAAEKHBIMHM, KA4eCTBO I€YaTU OCTaBIISIIO
KEJNIaTh JIy4IIer0 W TOATOMY, HECMOTpPS HAa TO, YTO OTH YCTPOWCTBA OBLIH,
NPAKTUYECKH, TMEPBBIMU MPUHTEPAMH, CIHOCOOHBIMU BBIBOJUTH PE3YJbTAThl C
KOMITbIOTEpA Ha OyMary, MUPOKOT0 pacpOCTPAaHECHUs HE TIOJTYYUIIH.

B 1959 roay cBet yBunen npuntep ot ¢upmel IBM, criocoOHbIN nieyarath co
ckopocTbio 10 1400 cTpok B MUHYTY. YIUBJICHHUIO MOJb30BaTENEH, pabOTAIOMIMNX C
A3TUM YCTPOMCTBOM HE€ OBbUIO Mpejesia, BeAb 3a HECKOJIbKO MHUHYT MPUHTEP MOT
pacneyatath Ieyl0 madky Oymaru. Mayo Toro, mpH Te4aTh pa3HbIX CHMBOJIOB
NPUHTEP U3JaBaJl 3BYKH PA3IMUHON TOHAJIBHOCTH M MPU XOPOIIEH CHOPOBKE MOMKHO

OBIIO 3aCTABUTH €r0 Haurparb HCCJIOKHYIO MCJIOANTO. HO, KOHCYHO, 0e3 HCOOCTAaTKOB
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ATOT MPUHTEP HE OCTAJCA: HAJEKHOCTh «XpoMajay, CHIBHOIO IIyma npu padore
ObLI0 He M30exkaTh U rpaduKy TU anmaparsl neyararb He MOIIH. CTOUT OTMETHTH,
YTO JI0 HEJABHETO BpPEMEHU Hallld COOTCUYECTBEHHUKH CJIOBY «IPUHTEP»
npennountanu ALITY (andaButHO-11MpOBOE MEUaTaroIIee yCTpOUCTBO).

[Ipuniun paboThl MATPUYHBIX TPUHTEPOB COCTOMM B TOM, 4YTO JiI0Ooe
N300paKeHUE MOXXHO COPMHUPOBATH W3 HA0Opa TOUYEK. B TEXHOIOTHUU U3TOTOBIICHUS
TaKUX YCTPOMCTB BIEPBHIE CTAIM HCIOJIb30BaTh MEYATHYI TOJOBKY, B KOTOpPOM
pacrionarajyicss HaOOp HWroJioueKk. ODTH HUIOJIKH TaK K€, KaK U y <JIEHNECTKOBBIX
OPUHTEPOB» yAapsuil 1Mo Oymare uepe3 Kpacsilyl JeHTy U (OpMUPOBAIOCH
u3o0paxkenue unu cumBoi. B 70-x romax xopmopanus Centronics Data Computer
cTaja CaMbIM KPYIHBIM MPOU3BOAUTENIEM TaKUX MPUHTEPOB, TEpBasi MOJEINb, B
KOTOPO# MCIOJIb30BAJIOCH CEMb UTOJIOK, TTosTyuriia Ha3Banue Model 101.

CkopocTh nedatu Obl1a BCEro JUllb 165 CUMBOJIOB B MUHYTY, @ CTOUJI TaKOH
npuaTep okoso 3000 $. JlocTymHBIM Uit PSAAOBBIX IMOJIB30BATENICH U MOMYJISIPHBIM
JIOMAIlIHUM MaTpU4YHBIM TpuHTepoM ctan ImageWriter ot ¢pupmsr C.Itoh Electronics,
pa3pabotanHbli eme B 1976 roay, HO NOCTYNUBIIMKA B MPOJAXy BMECTE C
koMmmbroTepamu Apple B 1983, 1ieHa ero cocrasisiia 675 moimapos.

B TO BpeMs TEXHOJIOTMHM TMedYaTh MPOABUHYJIUCh W CTald TOSIBISATHCS
npuHTepbl ¢ 12, 14, 18 u 24 wuronskamu, Takxke IMOSBWIOCH Pa3JACICHUE KadeCTBa
neyaTtd ¢ ImoMoInplo OykBeHHOro oOosHaueHus: LQ (Letter Quality) — BbICOKOE
kadectBO 1 NLQ (Near Letter Quality) — cpeanee kauecTBo.

Hecmotpst Ha BHEJIPEHUE HOBEHUIINX CHUCTEM 3JIEKTPOHHOTO
JOKYMEHTOO0OpOTa M apXMBHOI'O XpaHEHMs, OyMaXKHBbIH TMOTOK B OpraHU3aIusaX
HapacTaeT KakK CHEXHbIH KoM. HeynauBUTEIbHO TMOATOMY, UTO CaMbIMU
pacnpoCTpaHEHHBIMH YCTPOWCTBAMHM BBIBOJA HMH(POPMAIMKU JUISI KOMITHIOTEPOB
OCTAIOTCS MeYaTarouue yCTpoiicTBa, WM MPUHTEPHl. Bee Takue ycTpoiicTBa MOXKHO
NOAPA3ACIUTh Ha MOCIIEIOBATENIbHbIC, CTPOUHbIE U CTpaHWuHbIe. [IprHAAIEKHOCTD
NPUHTEPA K TOW WU WHOM M3 MEPEUYMCICHHBIX TPYII 3aBUCUT OT TOro, opmMupyer
OH Ha OymMare CMMBOJI 32 CUMBOJIOM MJIM Cpa3y BCIO CTPOKY, a TO U LIETYI0 CTPaHULLY.

B cBoro ouepenp, B Kaxa0W TPYyIIe MOKHO BBIJICIIUTH YCTPOUCTBA yaapHOTro (impact)
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u Oe3zygapHoro (non-impact) aeiicTBus. Jlanee npuHTEpbl MOXKHO MOAPA3JIEIUTh HA
MaTpPUYHbIE U CHMBOJIbHBIE (CeHyac, KCTaTd, KpaillHe pPEeIKO BCTPEUarolIMecs), U
TOJIBKO TOCJIE€ 3TOr0 Pedb MOXKET UATH 00 HCIOJb3yeMOW TEXHOJOTHU IEeYaTH:
CTpYHMHBIE, JTJA3€PHBIE U T. I.

Kak u3BecTHO, Hlies MaTPUYHON MEYaTH 3aKII0YAeTCs B TOM, YTO BCE 3HAKHU
BOCTIPOM3BOASATCS UMHU U3 HA0Opa OTNEIBHBIX TOUEK, HAHOCUMBIX Ha Oymary Tem wiu
UHBIM criocoOoM. Yaie Bcero MaTpUYHBIMU IMPUHTEpAMU Ha3bIBAlOT yCTPOWMCTBA
yaapHoro jedctBus. [OBopAT, YTO 3pa MacCOBOr0 MPUMEHEHHUS IMOJOOHBIX
IPUHTEPOB JaBHO MUHOBAJIA.

TexHonoruu ObICTPON TEYaTH, TAaKUE, KaK Ja3epHas, CBETOAUOAHAS, CTpYyHAas
U3PSAIHO TIOJCIIEBEIM M HCIOIB3YIOTCS CErOJHA MPAKTUYECKH ITOBCEMECTHO.
OpHako, HECMOTpSI Ha TO, YTO B KaYECTBE yCTPOMCTB nevatu B chepe OuzHeca yaie
BCEro0 HCIOJIb3YIOTCS TPUHTEPHl Oe3yJapHOro JEHCTBUS, TOBOPUTH O KOHUYMHE
MaTpUYHON YJapHOI TEXHOJOTHH II€YaTH €Ile paHo: CYUIECTBYIOT o0iacTu Ou3Heca,
IJIE CaMble COBPEMEHHBIE IMPUHUMUIIBI I1€YaTH OKAa3bIBAKOTCA 3HAYMUTEIBHO MEHEE
3¢ (PEeKTUBHBIMU. A B HEKOTOPBIX CIIy4asX aJbTE€pPHATUBBI MATPUYHBIM YCTPOMUCTBAM
YIAAPHOT'O IEMCTBUS MPOCTO HET.

Hampumep, cyuiecTByeT 3ajadya €XEIHEBHOTO BBIBOJIA HECKOJIBKUX ThICAY
JTUCTOB B 0aHKax WM APYTUX (PMHAHCOBBIX OpraHU3alUsIX, OyXraaTepusx KpYMHBIX
OpeanpusTUid, T. €. TaM, IJle OCHOBHOE TpeOOBaHHE K YCTpOMCTBaM MeyaTH -
IPOU3BOJAUTENBHOCTh. Mcnoab30BaHne OBICTPHIX HEKOHTAKTHBIX METOJOB NEYaTH B
NOJAO0OHBIX CIIy4YasiX CBSI3aHO C OOJIBIIIMMU 3aTPaTaMHU.

CymiecTBEHHO CHHU3UTh (DUHAHCOBBIE H3ACPKKH TMpU OONBIIMX OO0OBEMax
nevyaTy MO3BOJISIIOT TOJIBKO yJapHble MaTPUUYHbBIE MPUHTEPHI MapayieIbHON NevaTH.
HeusMeHHBIM yclieXoM TakKHe YCTPOMCTBA MOJB3YIOTCS B OaHKaX, HaJOrOBBIX
WHCIEKIMIX, TAMOXKEHHBIX W JPYTruX MNOAOOHBIX opranuzanusx. [lpuuuH Tomy
HECKOJIbKO. Kak yXe oTMeuanoch, OJHO M3 CaMbIX Ba)KHBIX IMPEUMYIIECTB ITHUX
YCTPOMCTB - HHU3Kas CTOMMOCTb OTI€YaTKa, B HECKOJBKO pa3 MEHbIIE, YEM IIPH
apyrux cmocobax mnevatu. Kpome TOro, MaTpuyHble HPHUHTEPHl OYEHb

HCIIPUXOTJIMBbI, HAJACKHBI, IIPOCTbI B OKCIIyaTalluhl M 06J'Ia,[[aIOT OOIBIITIM
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pecypcoMm. 3aMEHUTh KapTpUIDK C Kpacsalled JIEHTOM MOKHO IIOYTH Ha XO.Hy.
HemanoBakHpIM NpEeUMYIIECTBOM OKa3blBA€TCSI M TO, 4YTO B psAlE CIydaeB
NOJATBEPKIACHUE MOJJIMHHOCTH JOKyMEHTa TpeOyeT Haluyusi OTTHCKa Ha Oymare,
IOPaKTUYECKU HCKJIIOYAIOIIET0 BO3MOXXHOCTh (anbcudukanuu. 31ech yIapHO-
MaTpPUYHbIE IPUHTEPHI OKA3bIBAKOTCS MPOCTO BHE KOHKYPEHLUU.

BooOmie roBopsi, ycTpoicTBa, MPUCTIOCOOJICHHBIE ISl PACHEYaTKH OOJIBIINX
00BEMOB TEKCTa, CYIIECTBYIOT YK€ 1JaBHO. Korjja KoMIbIOTEpHI B Halllel cTpaHe ellle
HazpiBaIMCHL DBM, mns aToil 1ienu mupoko ucnonbzoBaiuck ALY (andaButHo-
nu(ppoBBIE IE€YATAIOIIME YCTPOMICTBA) - ammaparbl TI'POMO3JKHE, IIYMHbIE, HO
JOBOJILHO ObICTpble. B HacTosiiee BpeMs OHM NMPAKTHUECKH HE HCIONBb3YIOTCS, MO
IPUYMHAM BBICOKOTO YPOBHS LIyMa, HEJOCTATOYHOM CKOPOCTH MeYaTy U MpodsieM ¢
TEXHUYECKUM 00ciykuBaHueM. Hampumep, 1o OlleHKaM CIENUaTuCTOB KOMITAHUH
OKI, o6cnyxuBanue ALY B mecsan obxomutcs mpumepHo B 1000 momi., B TO
BpEMsI KaK aHAJOTMYHBIE PACXObI ISl COBPEMEHHOI'O YAAPHO-MaTPUYHOTO IPUHTEPA
napajieIbHOW MeYaTH COCTABIISIIOT 2 ThIC. IOJUL. - HO 32 LIEJIBIN TO/I.

OKcrulyaTauuss B KECTKHX  YCIOBHSIX  MpPEabsABIseT K  paboyum
XapaKTEepUCTUKAM MPUHTEPOB JOBOJBHO crienuduueckue TpedboBanus. Kak npasuio,
HEJ0pOrue MPUHTEPHI, PACCUUTAHHBIE HA UCIIOJIB30BAaHUE JoMa U B Ooducax, 3TUM
TpeOOBAaHUSIM HE YAOBIETBOPSIOT. Jleno B TOM, YTO BBEIEHHUE >SJIEKTPOHHOIO
JOKYMEHTO00O0pOoTa, 0€3yCIIOBHO, YCKOPWIJIO pacueThl, HO MOCTaBWJIO (PUHAHCOBBIE
OpraHu3allid W MX OTHAEJEHUus TNepel HEeoOXOAMMOCTBhIO  CaMOCTOSITENBHO
pacmeuaTsiBaTh 3HAUUTENBHO OOJbIlIee KOJIMYECTBO JOKYMEHTOB, Y€M paHbIIE.
OObluHble  OduCHBIE  Ja3epHble M MaTpU4Hble  MPUHTEPHl  HUBKOU
IPOU3BOJAUTENLHOCTH NPOCTO TMEPECTAIOT CHPABIATHCS C BO3POCIIUM 00BEMOM
paboT. B HEKOTOpHIX ciyyasx, HampuMep, MPU pacleyaTKe BBITHCOK IO CyeTaM,
OPUXOAUTCS BBIBOJUTH Ha TI€4aThb OYEHb OOJBIIME MacCUBbl HMHGOPMALNH
(HampuMep, B KPYMHBIX OaHKaX 3TO COTHU, a TO W THICAYM CTPAHUII), UTO
COBEpIICHHO HE MO/ CUJIY CTaHAAPTHOMY O(DUCHOMY IIPUHTEPY.

Cpean CBOWCTB, KOTOPBIMHU JIOJDKHBI 00J1afjaTh MOJOOHBIE MPUHTEPHI, Ha

IIEPBOM MCCTC CTOMUT, n0>1<any171, IIOBBIIMICHHAsA HAaACKHOCTb H W3HOCOCTOMKOCTb.
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Ouenp yacTo Tpedyercsi, YTOOBI MpPUHTEp paboTan KpyriocyTouHo. Baxkna taxoke
OMEpPAaTUBHOCTh 3aMEHbl PACXOAHBIX MAaTEpPUAIOB - KapTpUIKEH, a B HEKOTOPBIX
ClydasX M TeYaTalollUX TOJOBOK (y psla MoJeNied CKOPOCTHBIX MAaTPUUYHBIX
PUHTEPOB MEYATAIONINE TOJOBKH OTHOCATCS K KAaTETOPUM PACXOIHBIX MATEPUAJIOB).
He menee cymiectBeHHa U CKOpoCTh paboThl. Camble HEIOPOTHE MPUHTEPHI IS
(UHAHCOBBIX OpraHW3alid JIOJDKHBI 00ecTeunBaTh MPOU3BOAUTEIBHOCTh Kak
MUHAMYM Ha YpPOBHE XOpPOIIMX O(MUCHBIX JIA3€PHBIX M CTPYHHBIX MOJIEICH.
3adacTylo, 0JIHaKO, TpeOyeTcs U 3aMeTHO 0oJiblliee OBICTPOICICTBHE.

Hakonen, Tpethe yciioBHE - Majas CTOMMOCTb PAacXOJIHbIX MaTEpUAIOB B
nepecuere Ha KOJMYECTBO HameyaTaHHBIX 3HaKkoB. KapTpumku s 1moqoOHBIX
YCTPOMCTB MOYTH BcerJa (M HE3aBUCUMO OT MPHUHIIMIA M€YaTH) UMEIOT 3HAYUTEIbHO
OOJBIIMKA IO CPAaBHEHUIO C O(PHUCHBIMH MOJCISAMU pecypc IpH HEMHOTo Ooiee
BbICOKOM 1eHe. KadecTBO medatu [jisi AaHHBIX HTPUHTEPOB CTOUT HE Ha MEPBOM
MecTe, ero OObIYHO MPUHUMAIOT BO BHUMAaHHE, KOTJa BCE MPOYUE XAPAKTEPUCTUKHU
Pa3HBIX YCTPOUCTB MPUMEPHO OJMHAKOBHI.

HanGonpiryto npou3BOIUTEILHOCTh CPEAU MEYATAIONINX YCTPOUCTB yAAPHOTO
TUTIa OOECNEeYMBAIOT TPHUHTEPHI IMOCTPOYHOW TMe4YaTH, WM JUHEHHO-MATpUYHBIC
npuHTepbl. Kak y»e oTMedanoch, OCHOBHbIE 00JaCTH IPUMEHEHUS ITUX MPUHTEPOB -
¢uHaHCcOBas chepa M BHIUUCITUTEIBHBIC IEHTPHI, TJI€ OHU TIOCTCTICHHO BBITECHSIOT
ALIIY B kauecTBe yCTpOWCTB BbIBOjAA uisi MdHH(]periMoB. B mocimemnem ciydae
[JIABHOE OTJIMYHME U MPEUMYIIECTBO JUHEHHO-MATPUUHBIX TPUHTEPOB 3aKIIOYACTCS B
TOM, YTO MOYKHO HCTOJB30BaTh HECKOJIHKO THIIOB W pa3MepoB MIpU(TOB, mevaTarh
rpaduky u mWTpux-koael. [eno B Tom, uro B otnnuue ot crapeix ALY nmomoGHbie
NPUHTEPHI TE€UaTalOT BCIO JMHEWKY 3a OJIMH pa3, HO HE CHUMBOJAaMH, a TOYKAMH,
pacmoJIOKEHHBIMH TI0 BCed mmupuHe "marmi'-mMexaHusma. Hamuuue OBICTpO
nepenporpaMMHUpyeMoit bd-namMaTu JOTyCKaeT 3arpysKy JTOOBIX

IMOJB30BAaTCIIbCKUX H_IpI/I(l)TOB.

TexHoJI0ruu MATPUYHOM NMEeYaTH
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YaapHsbie IPUHTEPBI

Hus  dopmupoBanus M300paKEeHHs] MAaTpUYHbIE  yJIapHbIE MPUHTEPHI
UCIIOJB3YIOT T€YaTAIoUIyl0 TOJIOBKY, COJEPXKAIlyl0 MacCuB Hroyiok. CHMBOJIBI
dbopMHUpYIOTCSA O CTONOIAM 0 TEX IMOp, MOKa MOJHOCThIO HE CHOPMHUPYETCS BCA
"marpuma". WM3oOpaxenue ¢GopMupyeTcss MyTeM '"BBICTpEIUBaHUS" HrOJIOYEK,
COJIEpIKaIlUXCA B IMeyYaTaroleld rojJoBKe, Ha MPOKPAIICHHYIO JEHTY, B pe3yJibTaTe
yero Ha Oymare oOpasyercs Touka. Hampumep, crtpounas OykBa "a" cBepxy
dbopmupyeTcss meyaTaromie TroJIOBKOM MHpU TOMOIIM Urojiok 3, 6-8 B mepBoi
KOJIOHKEe, 2, 3, 5-9 BO BTOpOW M Tak Jajee 10 3amoJIHeHusi MaTpuilbl (puc. 1).
KauectBo wu300pakeHHs MOXKET OBITh YJIy4lIEHO 3a cyeTr Oosiee OJU3KOro
PaCIIOJIOKEHUSI TOYEK WJIM 3a CYET MepeKpbIThs. UeM MEHbIe PacCTOSHUS MEXTY
TOYKaMHU, TeM Oojee YEeTKMMHU U TIAJKUMH T[OJIYy4YaroTcsl CHMBOJIBL. KadecTBo
U300paKEHUS CHUMBOJIOB TaK)Ke YIIy4dlllaeTcs IMPU MCIOJb30BaHUU TOJOBOK,
cojiepKaiux OoJbIIee KOJUYECTBO UTOJOK. B MAaTpUUHBIX MPUHTEpPAX HCIOIB3YIOT
rojgoBku ¢ 9, 18 u 24 uroakamu. OgHakKo OOJBIIMHCTBO 18-Urojb4YaThIX TOJIOBOK
cojiepKaT JBa psAlia Mo 9 Wrojgok B KaXJAOM, MOATOMY pe3yJbTaT UX IE€YaTH HE
OTJIMYAETCS OT OOBIYHOTO 9-UTOJBYATOrO MpPHUHTEpa (3aTO JBa psifa Mo 9 WUroJioK
0OBIYHO JAIOT YBEJIUYEHUE CPOKa CIYKObI M/UIM 00Jiee BHICOKYIO CKOPOCTH TIeYaTH ).

Bricokoe kagecTBo meuatu gocturaetcs B peskumax NLQ (Near Letter Quality) ms

9-urompuateix U LQ (Letter Quality) - muist 24-UroyibuaThiX TPUHTEPOB.

PopmMUpOBaHUE CUMBOJIa MATPULIEU TOUYEK.

MaTpuuHble NpUHTEPHl OOBIYHO MOTYT IMe4YaTaTh Kak Ha (POPMATHOM, TaK U Ha

pyJonHoit 6ymare. CyIiecTBYIOT MOJAENU MPHUHTEPOB ¢ HIMPOKOil (popmar A3) u
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y3koi (popmar A4) kaperkoit. Kak mpaBuino, coBpeMeHHbIE MPUHTEPHI OCHAIICHBI
PE3UICHTHBIMU WJIM 3arpy’kaeMbIMM MacluTabupyembiMu 1pupTamu. CKOpPOCTb
nevyaTu i BBICOKOIPOU3BOAMTENBHBIX MOJIEIEH MOMKET COCTaBJSATh HECKOJbKO
COTEH 3HAaKOB B CEKYH]Y.

K Henmocratkam yJapHbBIX INPUHTEPOB IPEKIE BCErO0 OTHOCUTCS BBICOKHM
ypoBeHb 1yma. OUPMBI-IPOU3BOUTENN TAKUX YCTPOWCTB NMPUMEHSIOT Pa3IMYHbIE
TEXHUYECKUE PELIEHUs], YTOObI 10 BO3MOXKHOCTH YMEHBIINTH IIyM. Tak, Hampumep,
HEKOTOpbIE MAJOLIyMSUIME MPUHTEPbl HCIOJB3YIOT I[EYaTalolue TOJOBKH CO
CHEeUUaIbHBIM PACIIOJIOKEHUEM UTOJIOK.

[IpunTepsl ymapHOro JeHCTBUS 00JaJal0T HAWIY4YIIMM COOTHOIICHHEM
LIE€HA/TIPOU3BOAUTENIBHOCTh,  MOCTPAaHUYHBIE  ONEpPALMOHHBIE  PacXoAbl  MpH
JKCIUTyaTallii Y HUX B HECKOJIBKO pa3 HUKE, YEM Y JIa3epHbIX NpuHTepoB. Enie pa3s
OTMETUM, YTO OHHM OOECHEUMBAIOT I€YaThb HAa MHOTOCIIONMHBIX OJaHKax WM Ha
HOcUTene OONIBIION TONUIMHBL. MaTpu4HbIe TPUHTEPHI KpailHe HENPHUXOTIWBHI, a

JY4IIHE MOJIETH MOTYT paboTaTh KPYyTrJIOCYyTOYHO.

IIpuHTEpHI MapaIeJbHOU TEYaATH

BoobOme TOBOps, CKOpOCTh pabOThI OOBIYHOTO MATPUYHOTO YAAPHOTO
IpPUHTEpaA IOCIEI0BATEIbHOIO JEHUCTBUS, B KOTOPOM HCIOJIb3YETCA IeyaTarollast
TOJIOBKA C YIPaBISIEMBbIMU UTOJIKAMH, JBIXKYIIASCS BIOJb BCEM CTPOKM, HEBEJIMKA.
VYBenuunTh €€ He MPENICTABIICTCS BO3MOXKHBIM M3-3a TIEPETPEBa UTOJIOK, OOJBITIOTO
IIyMa ¥ 3HAYUTEIbHOW BHOpaluu amnmapara, a TaKKe BCIEICTBUE OTPaHUYCHHOU
CKOPOCTH JIBUKEHHUS KapeTKHU. 3ajjlaya CKOPOCTHOM MeYaTH pellaeTcsi UHbIM 00pa3om
- oOpabartbiBaeTcs BCs CTpOKa cpasy. PazBepHyB MIOCKOCTh MEYATAIONIUX JIEMEHTOB
Ha 90° ¥ pacnosioXuB MEYATAIOIIUE AIEMEHTHI TPONOPLUHUOHAIBHO M0 BCEM MIMPUHE
dbopmara, MOKHO TIe4aTaTh Cpa3y BCIO CTPOKY CHMBOJIOB.

YceTpolcTBa, OCHOBAaHHbIE HA INPUHUHUIE MOCTPOYHOM ME€YaTH, COCTABISAIOT
KJIacC TPHUHTEPOB TMapajuieibHOW (JIMHEWHOW, CTpouHOM) medaTu. MMeHHO oHuM

HanJ1ydinum o6pasoM noaAxXoaaT AJId IMOCTOSIHHOM nedaTy 00IbIuX 00bEMOB C TOUKH

89



3pEHUs HA/Ie)KHOCTH, IPOU3BOJUTEIBHOCTH U CTOMMOCTH. B Hacrosiiee Bpems u3
BCETO MHOT000pa3us METOJ0B napasuiesIbHOM neyaTu MIPOIOJIKAET
COBEPILEHCTBOBATHCS TOJBKO OJUH - T€4aTb CTPOKM CHUMBOJIOB C MOMOUIBIO
PaCIIOJIO0KEHHBIX BJI0JIb CTPOKH MHKPO3JIEMEHTOB, YCTAHOBJIICHHBIX B OJIHOM Y3JI€ -
YEJIHOYHOM  MEXaHW3Me, TaK  Ha3blBAEMOM  MIATTI-MoAyJie.  Bblcokas
IPOU3BOAUTENBHOCTD 3[1eCh O0ECIeUnBaeTCs 3a CUET MPUMEHEHUS apXHUTEKTYpPhI
CTPaHUYHON CErMEHTallu, IMO3BOJISIONICH elle 10 Hayaja mne4yaTd OPraHu30BaTh
MOTOK JIaHHBIX B CTPaHUYHBIM (opMaT u medaraTh BeCh TEKCT U T'paduKy 3a OJUH
IPOXOJ.

Takas KOHCTpyKUHS OOECHEYMBAET 3HAYUTENBHO 0OoJiee BBICOKYIO IIO
CPaBHEHUIO ¢ OOBIYHBIMH MATPUYHBIMU MPUHTEPAMU MPOUZBOAUTEIHHOCTh IPU TOM
K€ KadyecTBe mevaTu. Bo3BpaTHO-MOCTYyNaTENbHOE JBHKEHHUE T'OJIOBKH 3aMEHSIETCS
Ha KosnebarenbHoe. [Ipr 3TOM MexaHU3M MPUBOJIA TOJOBKU KapAUHAIBLHO MEHSETCS U
UCKJIIOYAIOTCSI TaKHME€ BECbMa HENPUATHBIE M PACXOAYIOIIHE MacCcy BpPEMEHHU
IPOLIEAYPHI, KAK pa3roH U TOPMOKEHUE FOJIOBKU B HAYaJIe U KOHIIE CTPOKHU.

Kak npaBuno, mogoOHBIN TPUHTEP COCTOUT U3 YETHIPEX OCHOBHBIX Y3JIOB:
0JI0Ka TeyaTaronMx MOAyJIeH, MPUBOA MeYaTAIOMUX MOTyJIel (IaTTI-MeXaHu3Ma),
BEHTWJISITOPOB JJIsl yJajdeHUss OyMaKHOW WbUIM M YNPABISIOMIEH 3JIEKTPOHUKH.
BooOmie roBOps, CymecTByeT HECKOJBKO CIOCOOOB 3acCTaBUTh KOJIeOaThCS
NeYaTaronlyl0 TOJOBKY JHHEHHO-MaTpuyHOro mnpuHtepa. Hawmbonee mpocToil u
OueBHIHBIM mnpuMeHAOT Kommanun Tally wu  Printronix. 3T0  0OBIYHBIM
ANEKTPOABUTATENh C SKCLIEHTPUKOM - MPUMEPHO Takas K€ KOHCTPYKLHUS, 4TO U B
HOXKHOM IBEeWHOM MammuHKe. [IpuHIMOMANRPHO WHAYe permia 3Ty MOpodiaemMy
komnanug (Genicom: OHa Hayajla HCIOJNb30BaTh PE30OHAHCHBIM MPUBOA C
3JIEKTPOHHOM CIIEIAIIEN CUCTEMOM.

[To-pa3HOMYy BBINOJHEHBl M TI€YATAIOIIME TOJIOBKM JIMHEWHO-MATPUYHBIX
IPUHTEPOB y pa3nuHbIX pupM-mipousBoauTeneid. Tak, B mpuaTepax OKI Microline
MX wucnonb3yercss texnosnoruss Dual Hammerbank, ocHoBHas wuzjess KoTopoii
JOBOJILHO MpocTa. bosbliiee KOJIMYECTBO MeYaTaromUX 3JIE€MEHTOB (''MOJIOTOYKOB"

O3HayvaeT OOJBIIYI0 CKOPOCTh Nedatu. Beero ux 156 - aToro 6osee ueM q0CTaTOYHO.
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UroOpl Takoe KOJIMYECTBO '"MOJOTOYKOB" TIIOMECTHJIOCH Ha OrPaHUYEHHOM
IIPOCTPAHCTBE, OHU Pa3MEIICHBI B JBa PsAAa, 0 78 B KaXJOM, U COEAUHEHBI JAPYT C
npyrom. Ciie1oBaTesbHO, IIPU KAXKJIOM yAape MpOIeYaThIBAIOTCS IBE JIUHUM BMECTO
OJIHOM - 32 CUET Yero u yBennuuBaeTcsi ckopoctb. B npunrepax OKI u3rotoBieHHbIE
M0 JIa3epHON TEXHOJOTMU OOBEMHON pE3KU IeyaTalolue UTOJKH OObEIUHEHBI B
crenuanbHpie MOAynu (¢paTsl) i MPOCTOTHI MX 3aMEHBI. YTPOLICHHAs CXema
[eYaTaroulel TOJOBKM JIMHEHHO-MAaTPUYHOIO NPUHTEpAa IpUBEJIECHA Ha puc. 2.
NMnynbsc Toka, mpoxoisuui uepe3d Karymky (1) siekTpomarHura, 3acTaBiisieT
MOJIOTOYEK (2) ylnapsATh MO Kpacsuied JieHTe, a mnpyxuHa (3) BO3BpalllaeT €ro Ha

MCCTO.

Puc. 2. biok-cxema neuararonieii roa1oBKH

(1 - xarymika 3JIeKTpOMarHuTa, 2-ne4aTarouiuii 3JIEMEHT, 3 -

PY>KUHA).

Yro KacaeTcs CHCTEMbl BHYTPEHHETO TEIUIO- M MaccooOMeHa MOJ0OHBIX
YCTPOMUCTB, CIEAyeT OTMETUTh, YTO HAJUYHE MOIIHBIX BEHTUJISITOPOB TMO3BOJISIET
3¢ (PexTUBHO yAansaTh OYMa)KHYIO IbUIb, OOMJIBHO OOpa3yIoLIyOCS MPHU HPOTIKKE
Oymaru. Uem sddekTuBHEE MpOoayMaH OTBOJA BO3AyXa W yJAadHEE PACIIOIOKCHBI
BO3/IyXOBO/Ibl, TEM OOJIbIIIE BPEMEHHM IMPHUHTEP CHOCOOEH paboTaTh 06€3 CEepBUCHOIO
00Cy’)KMBaHUS, YTO IKOHOMUT HEMAJIbIE ICHbI .

Jns mewatn wucnonb3yercss nepdopupoBanHas (QanbioBanHas) Oymara
HernpepbsiBHON dopmbl popmara A4 unu A3. Tlepememaercst Oymara mpu IOMOIIH
IPOTAJIKUBAKOIINX TPakTopoB. COBpEMEHHBIE YCTPOMCTBA MO3BOJIAIOT MOJIY4YaTh 0
IIECTH KOTIHM IOKYMEHTA 33 OJMH IUKJ MeYaTH.

CymiecTByeT BO3MOXHOCTb PYYHOTO BapbHpOBaHUSA PEKHUMOB M KadecTBa

neyatd. OJHAKO HECOMHEHHOE MPEUMYIIECTBO JIMHEWHO-MAaTPUUYHBIX HPUHTEPOB
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3aKJIIOYaeTCs B TOM, YTO MMH MOXKHO YHOPaBIIsATh depe3 ceThb uiaum Web-Opaysep.
[IpyueM MOXKHO HE€ TOJIBKO JUCTAHIIMOHHO MEHSTh BHYTPEHHIO KOH(PUIYpaLUIO
npuHTepa (WpudThl, SMYyJANHI0, pexkuM on/off W T. 1.), HO U BBINOJHATH
IPOCTEHIIYI0 JTMarHOCTUKY (HalpuMep, MPUHTEP CaM HAIIOMHUT O CBOEBPEMEHHOM
3aMEHE KapTpuka WIM COOOLIUT 00 OCTAaHOBKE II€YaTH B CBS3U C IEPEKOCOM
Oymaru). AIMUHUCTPATOp, KOTOPBI OTBEYaeT 3a paboTy mpuHTepa, OyAeT cpasy ke
OMOBEHIEH O MmpoOjemMe, YTO YMEHBIIUT BpeMs  MPOCTOS,  YBEIUYUT
IPOU3BOJAUTENBLHOCTh M CHU3UT W3JAEpkKKU. Hampumep, Hepeaka Takas CUTyalus,
KOI/Zla BCE YBEPEHBI, UTO MPUHTEP IE€YaTaeT, a Ha CaMOM J€J€ B HEM KOHYMWJIACh
Oymara.

OOBIYHO JTUHEHHO-MATPUYHBIE MPUHTEPHl pabOTalOT B  OOJBIIMHCTBE
u3BecTHbIX OC u cereBbix cped. OTAENbHO cleAyeT OTMETUTh OONbIIONW Habop
OILIMOHAJIBHBIX UHTEP(ENCOB A1 NOIKIIOUEHUS K PA3INYHBIM CUCTEMAM.

JIuHeWHO-MaTpUYHbIE  TPUHTEPHl  OOECHeYMBarOT  HAWOONBLIYIO  HA
CErOJHALIHUMI J€Hb CKOPOCTh I1€YaTH TP MUHUMAIbHOW CTOMMOCTH CTPAHMIIBI (PHC.
3). CpaBHUTENBHO BBICOKAs CTOMMOCTb CaMHUX IPUHTEPOB JOCTATOYHO OBICTPO
OKYTIaeTcsl 3a CYET UX IKOHOMUYHOCTH, HAJEXKHOCTU M ynoOctBa. lllymsr oHu He
rpomue, 4eM TpaJuLMOHHbIE MaTpU4Hble annapaTsl. CiaenyeT oOpaTuTh BHUMaHUE HA
TO, YTO MOJOOHBIE IPUHTEPHI HE3AMEHUMbI HE TOJIBKO IPH MOCTOSHHBIX Harpy3kax,
HO U B T€X ClyyasixX, I7ie He0OXOAMMO BBIBECTM MHOTO MH(OpMalMM 32 KOPOTKUN

IIPOMEXKYTOK BPEMEHH, T. €. Harpy3Ka IIe4aTu pacrpeieacHa HepaBHOMEPHO.

Pewnnel newaTs

Mear Letter [J‘u.lli[:\—_|

Diata Processing ﬁ_

Puc. 3. Cxopoctb paboThI

High Specd

npunTepoB OKI Microline MX

0 00 100 1 500 20000 2500 B paSJII/I'-IHBIX pe)KI/IMaX.

Jnunil B MunyTy

O mx 1500 O mx 2000
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[To mpou3BOAUTENHLHOCTH CaMble OBICTPbIE COBPEMEHHBIC JINHEWHO-MATPUYHbIE
IPUHTEPBI B pa3bl MPEBOCXOAAT, Hanpumep, xopomo uzBectHoe ALIIIY CM 6315.
Kak u OOBIYHBIH MaTPUYHBINA, CTPOYHON MPUHTEP IMO3BOJAET MEHSATHh MIPUQTHI,
BBIBOJIMTH MPOMBINIJICHHYIO TpaUKy U IITPUX-KOIBI.

Croco6 pa3merieHusi Kpacsliedl JIeHThl B MPUHTEPAxX pPa3HBIX (PUPM-
OPOU3BOAMUTENEH HECKOJIIbKO oTianvaerca. Ilpennararorcs kak KapTpuku 0e3
BO3MOXHOCTH Mepe3apsIKu JICHTbl, TaK W JIEHThl Ha OTKPBITHIX OOOMHAX, YTO,
€CTECTBEHHO, Jenienie. Pecypc nenTsl coctaBmsier 00braHO 30, 45 u gaxke 60 muH
CHUMBOJIOB.

Kak mpaBuino, JnuHEHHO-MaTpUYHbIE MPUHTEPHI BBINOJHEHB JHOO B
KOMITaKTHBIX KOoprycax Tuna "mbpenectan” (puc. 4), mubo B Kopmycax Turma "KaOuHeT"
(puc. 5), KOTOpbIEe OTINYAIOTCS HU3KUM YPOBHEM aKyCTHYECKUX IIyMoB. biaromaps
MajJOMy YypOBHIO IIIyMa IMpU IN€4aTH TAaKWE MPUHTEPHl MOKHO YCTaHABIUBATH

HEMOCPEJICTBEHHO B 0uCe, UYTO IKOHOMUT JiepUIIMTHOE paboyee MpOCTPAHCTBO.

JInHEeNHO-MaTPpUYHBIN IPUHTED B KOPILyCE JInHENHO-MaTpUYHBIN IPUHTED B
n " n "
nbenecran’. Kopmyce "kabuHet".

Bb100p THHEHHO-MATPUYHOI0 IPUHTEPA
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CymecTByroT  pa3jauyHble MHEHHS O TOM, YTO Jyylle - OJUH
BBICOKOIIPOM3BOIUTEINIbHBIN anmapaT WA HECKOJIbKO MEHEE NMPOU3BOAUTEIbHBIX, HO
Oosee newmeBbIX (HApUMEpP, OJUH JIUHEHHO-MATPUUYHBIA MPUHTEP BMECTO JIECATH
HEJI0pOTUX MAaTPUYHBIX [e4yaTarommnx YCTPOMCTB). JlelCTBUTENBHO,
IIPOU3BOJIUTEIIBHOCTh B CYMME MPUMEPHO Ta k€, CTOUMOCTh KOIIMH - TOXKE, a I€Ha
CaMHX allllapaToB pa3a B MoaTopa MeHsuie. [IpenmymiecTBo BTOpOro BapuaHTa -
IIOACTPAXOBKA Ha ClIy4all IIOJIOMKH: BBIXOJ M3 CTPOsSl OJHOIO-IBYX II€YATAKOLIUX
YCTPOMCTB HE MOXET CYIIECTBEHHO OTPa3uThCsi Ha Bcell pabore B uenom. CTowur,
OJIHAKO, OTMETHUTh, YTO JIMHEWHO-MATPUYHBIE IPUHTEPHI OTIIMYAIOTCS MOBBIIIEHHON
HAJEKHOCThIO. K TOMy k€ OCHOBHBIE MIPEMMYLIECTBA BTOPOr0 BapHAHTA HA 3TOM U
3akaHuMBaroTcs. HepgocratkoB y Hero ropasno Oosblie. Bo-nepBbix, Ha oucHOM
IPUHTEPE XOPOLIO pacleyaTblBaTh OONBIIOE YHUCIO KOPOTKUX JOKYMEHTOB, a C
JUIMHHBIMA YacTO BO3HMUKAIOT TpoOiembl. J[pyrod CyiiecTBEeHHbIH HEAOCTATOK -
IIyM, BO3HUKAIOIINHI B MpoIiecce padoThl yCTPOUCTB. JlecsTh MaTpUYHBIX IPUHTEPOB
MyMSAT KaKk MHUHMMYM B JE€CATh pa3 TpoMYe, YE€M OJIMH JIMHEHHO-MaTpPUYHBIN.
PaboTaTh psoM ¢ HUMHU COBEPILIEHHO HEBO3MOXXHO. J[a M MecTa OHM 3aHHMAIOT B
HECKOJbKO pa3 Oombire. Kpome TOro, Kaxkasiii TpeOyeT WHIUBUIYAIBHOTO
oOcnykxuBaHUs (3ampaBKu OyMaru, 3aMeHbI JIEHTHI U T. 1.). CpaBHEeHHE MOKa3aTesen

paboTHI IBYX TUTIOB MaTPUUYHBIX PUHTEPOB MPOBOJUTCS B TAOIHIIE.

XapaKTepI/ICTI/IKI/I ABYX TUIIOB MAaTPUYHBIX IIPUHTEPOB

Xapakrepuctuka | MarpuuHsie NpyuHTEpH! | JIMHEMHO-MaTpUYHbIE TPUHTEPHI
[Ipon3BOAUTEIBHOCTD Cpennss OueHb BbICOKAS
Ilena ycTpoiicTBa Hwuzkas wim cpenusis Bricokas
CrouMocCTh KONTUU Hwuskas Hwuskas
YpoBeHb mymMa Cpennui Hwuszkuit nnm cpennui
KauectBo neuatu Cpennee Cpennee
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Kako#i Tun npuntepa npeanodects? Bee 3aBucur ot odpema pabot. Ecnu on
COCTaBJISIET MOpsIKa HECKOJIbKUX COTEH CTpPaHWll B J€Hb, TO BIIOJHE MOXHO
00OMTUCH MAaTPUYHBIM MPUHTEPOM CpeAHel MO0 BHICOKOW MPOU3BOJIUTEIBLHOCTH, a
ecyii 0oJIblIIe - BEChbMa JKeJlaTesIeH JMHEeHHO-MaTpu4HbIi annapat. Cieayer MOMHHUTD
O TOM, YTO IIPM OYEHb HMHTEHCUBHOM paboTe I1I€Ha CcaMoro IMpUHTEpAa HE CTOJIb
CYILIECTBEHHA 10 CPAaBHEHHUIO C pacxojaMu Ha Oymary U KapTpUKH. XOTsS caMu IO
ceOe 3TU IPUHTEPHI 3AMETHO JI0POXKE TPATUIIMOHHBIX MAaTPUYHBIX, IPU HHTCHCUBHON
paboTe OHU B UTOre MOTYT OOONTHCH jAemieBie. Eciau ke o0beM pacrnedaTbiBaeMon
NOKYMEHTAllMM BEJIWK, TO HH3Kas CTOMMOCTb OTIEYaTKa, XapakTepHas I
0JJOOHOTO po/a YCTPOMCTB, MHOTOKPATHO OINpaBAacT MEPBOHAYAIBHBIE 3aTPAThl HA
UX IpUOOpETeHHE, PABHO KaK U M3JEP>KKHU Ha dKCILTyaTaluio 0ojee pa3HooOpa3HOro
apKa TEXHUKU.

Br16upasi BBICOKOCKOPOCTHOM HMPHUHTEP, HEOOXOAUMO OOpaTUTh BHHUMAHUE HA
HECKOJIBKO Ba)KHBIX TEXHUYECKHX XapaKTEPHCTHK, 3HAYEHHUE KOTOPBIX JOJKHO
COOTBETCTBOBAaTh MOTPEOHOCTSIM Ou3Heca. ONMH M3 OCHOBHBIX MAapaMETPOB - 3TO,
KOHEYHO, CKOpOCTh nevath. Ha cerogHsmHuil A1eHb 3TOT napameTp Ajs OTAENbHBIX
MOJENIel MOXET JOCTHIarb 2 ThIC. CTPOK B MuHYTYy. Ho w4acro Takas
IPOU3BOAUTENBHOCT W HE HyXHa. Eciaum mnogo0GHas CKOpOCTb OKa3bIBAETCs
M30BITOYHON [UIsI TEKyIIMX OObEMOB TI€YaTH, TO B aCCOPTHUMEHTE (UPM-
IOCTABIIMKOB €CTh MEHEE MPOU3BOJIUTEIbHBIE MOJENIN, HANPHUMEP, CO CKOPOCTHIO
500 wim 1000 cTpok/MuH (peub UIeT 0 "4epHOBBIX" peKUMax pabOThl, KAUECTBEHHAs
1evyaTh BBINOJIHAETCS IPUMEPHO pa3a B 1Ba MEJICHHEE).

Jpyras BakHEWIIas XapaKTEpUCTHUKA - PEKOMEHAYEMbI MeCS4YHbIH 00beM
nevyatu. FMiIMeHHO OHa QakTUYecKH ONpeiesseT MOIHOCTh npuHTepa. Kak mpasuio,
IeyaTarolee yCTpOHCTBO JAaHHOIO Kjacca JOJKHO OBITh pAcCUMTAHO Ha BBICOKYIO
Harpysky, Hanpumep, 10 300 TeIc. meyaTHBIX CTpaHUI] B Mecsl. {1 COBpEeMEHHBIX
MOJIeJIel TPHUHTEPOB MPOU3BOJUTEIM YacTO HE YKa3bIBAIOT JAHHBINA IapaMerp,
CChLIasICh HA TO, YTO OTPAaHUUYEHUH 110 00BEMY MEYATH MPAKTUUECKH HET.

Cpenunee Bpemsi HapaboTku Ha oTka3 MTBF (Mean Time Between Failures) -

CIEAYIONIMN BaXHBIM mapaMerp, 3HAYEHUE KOTOPOTO COOTBETCTBYET CpEAHEMY
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BpEMEHU 0€30TKa3HOW paboThl ycTpoiicTBa mpu paboyedl Harpyske, He
IPEBBIIAIOIIEH PEKOMEHAYEMOro o0beMa IedaTd, U HpPHU COOJIIOJEHUHU IpaBUIl
AKCILTyaTaliH.

Hebe3piHTEpeceH M Takoil mapameTp, Kak YpOBEHb UIyMa paOOTaroliero
OpUHTEpa, u3MepseMblii B nenubenax (ab). Yem Huxke naHHas BeIMYMHA, TEM
koMpopTHee OyayT ycinoBusi paOOThl ISl MOJb30BaTENE M 0OCITYKHBAIOLIETO
nepcoHasia, HaXOJsIIerocs B KOMHaTe, e WAET reyaTh. Maloumymsime MOJelu
rapaHTUPYIOT YpPOBEHb IiIymMa Ha ypoBHe 50-52 nb.

Pazymeercs, 0cob0 mpucTtaibHOe BHUMAHUE MPH MOKYIKE MPHUHTEpa CIETyeT
0o0paTUTh BHUMaHWE Ha CIIOCOOHOCTh (PUPMBI-TIPOJaBIa 00ECTICYUTh HEOOXOAUMBII
ypOBEHb KaK rapaHTUHHOTO, TaK U TOCIETAPAHTUUHOTO OOCITY KHBAHHSL.

B Hacrosimmee Bpemsi JIMHEMHO-MaTpu4Hble NPUHTEPH  3(HPEKTUBHO
UCTOJb3YIOTCS B OAHKOBCKUX CTPYKTypaX, TEJIEKOMMYHUKALIMOHHBIX KOMIIAHUSX,
TPAHCIOPTHBIX W TOPTOBBIX  KOPIOPALMAX,  KPYMHBIX  HPOMBIIUICHHBIX

MPCAIPUATHUAX, MUHUCTCPCTBAX, AAIMUHUCTPATUBHBIX YUPCKIACHUAX.

PeMOHT MaTPpHYHBIX IPUHTEPOB

JInst Hayana cpa3y OroBOPUMCS, YTO BCE MIPUHTEPHI, MOMATAIOLINE B CEPBUCHBIE
LHEHTPHI I TPOBEJACHUS PEMOHTA, MOXHO YCIOBHO MOJEIUTh HAa T€, KOTOPHIC
BOOOIIIE HE PabOTaIOT (3a4acTyIo Jae HE BKIIFOYAIOTCS) U T€, KOTOPBIE BKIFOUAIOTCH,
HO HE TeYaTaroT, Ui MevyaTarT 1ioxo0. [loroBopuM o0 Kax10M ciaydae OTAEIBHO. .. ..

[IpakTyeckun Bce MaTpUUYHbIE MOPUHTEPHI HMEIOT crHennanbHbie  dip-
NEPEKIIFYATENEC TIPU MOMOIIM, KOTOPBIX OCYLIECTBIIAIOT HACTPOMKY IMAapaMeTPOB
NeyaT, TaKuX KaK: TUIbI MIPUQPTOB, TUIIBI OyMaru, s3bIK MpUeMa JaHHbBIX, CTPaAHHUIIbI
pa3eNuTeNd U TA. JTU MEPEKIYaTeNn paclojlaraloTcs, Kak MpaBUio, HAa 3adHEN
NaHEJU MIPUHTEPA.

[Tonp30BaTeNM MaTPUYHBIX MPUHTEPOB YACTO CTAIIKUBAIOTCSA CUTYyalluel, Korjaa
BO BpeMsI MeUaTH NevaTaromias rojJoBKa ObeTcs 0 Kpail KapeTKH, MOociie Yero MpUuHTEp
npocto 3aBucaeT. Kak mpaBwio, Je10 B 3arpsA3HEHUM JAaTYUKOB, KOTOPBIE

OTBETCTBEHHBI 3a I10JIOKCHHE T'OJIOBKHU. B CJIydac, Koraga HC IMOBPCIK/ICHA MCXAaHUKaA,
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J0CTaTOYHO MPOBECTH MpoduiakTHYecKue paboThl MO OYUCTKE MATYMUKOB. J(aHHBIHA
BUJ pabOT MOXKHO Ha3BaTh OJHUM U3 CaMbIX MPOCTHIX, HO Jake OH TpeOyeT OmbITa U
HaBbIKa, HEYMEJIble MacTepa MOTYT HAaHECTHU HEMaJIblil yiiepO, U MOBJIeYb 3a COOOi

KpaiiHe JOPOTrOCTOSIIUNA PEMOHT.

YucTka neyaramoine roJJ0BKH

OCHOBHBIMM CUMIITOMAMU 3arpsA3HEHUS [1€YATAIOUIEN TOJIOBKM MOYKHO Ha3BATh
YXYALICHHE KadecTBa Ie4YaTH H300pa)Ke€Hus, NpPU 3TOM OHO MPONEYATHIBAECTCS
IOJTHOCTBIO, HO HE ApKO. B 3TOM cilydae 1OCTaTOYHO MPOBECTH NPOPUIAKTHUECKUE
paboThl MO OYMCTKE TOJIOBKM MATPUYHOIO MpUHTEpa. Takue pabOThI JIydille BCETO
IPOU3BOJUTH PErYJISIPHO, UTO MOMOKET N30ekKaTh MHOXKECTBa MPoOJIeM, B TOM YHUCIIE

" IIPpCaIOTBPATUTDH I[OpOl"OCTO}IH.II/Iﬁ PEMOHT.

PemMoHT meuarawounie roJiIoBKu

Eme oxHolt u3 Hambojee 4acTO BCTpEYAIOMIMXCS NpoOiieM — sIBISIETCS HE
IponeyYaTblBaHUE YacTH U300pa’keHus Ha JucTe. B OOJIBIIMHCTBE CilyyaeB B 3TOM
BUHOBATHI UTOJIKH, YaCTh U3 KOTOPHIX BBIILIA U3 CTPos. B UX monomke, kKak mpaBuio,
BUHOBAaTa HEKAayeCTBEHHasl IeyaTarolias JeHTa. B 3TomM ciydae NpoU3BOAUTCS
3aMeHa CIIOMaHHBIX HMTOJOK, K COXAJICHHIO HE BCErJa HUrOJIKM MOKHO TOMEHSTh,
UHOr/1a TpeOyeTcs 3aMeHa BCe MevaTaroieil TOJI0BKH.

beiBaroT cioyuyam, KOIJla WIOJKM BCE MCIPaBHbI, a HW300pakeHUEe He
IPOIEYATHIBAETCS, 3a4aCTYIO0 ATO TOBOPUT O MOBPEXKACHUM LUIeH(a, COeAUHSIIOMIETO
TOJIOBKY M MEUYaTHYIO IUIaTy, YHHUTH €ro, KaKk IpaBHIIO, HE 1eJ1ecO00pa3Ho, Mpolie
IPOCTO NOMEHATH Ha HOBBIH.

l'opazmo xyxe 0OCTOMT J1eno, Korja W WrOJIKM HWCHpaBHB W TUiekd He
HOBpPEX/IE€H, a M300pakeHHUE BCE pABHO HE IMpOIeYaThiBaeTCs MOJHOCThI0. K
COXaJIEHUIO, B 99% ciydasx 3TO CBSI3aHHO C BBIXOJOM M3 CTPOsSI CaMOM T'OJIOBKH,

KATyIIKH KOTOPOM IPH CrOPAHWUU BBIBOIAT M3 CTPOS M 4YacTh YNPABISIOLICH

97



JNEKTPOHUKU. A OTO yXKE€ CIOXHBIA M JOPOTOCTOSIIIMM PEMOHT, a IOCKOJIbKY
MaTpUYHbIE TPUHTEPHl B OOJIBIIMHCTBE CBOEM JaBHO CHATBHI C MPOM3BOACTBA, TO
HAaWTU HOBBIE JCTaJM ObIBa€T KpailHe CJIOXKHO. VIMEHHO MO3TOMY JIyyllle BCEro
JNOBEPUTH PEMOHT MATPUYHOIO IPUHTEPA CIELUUAIUCTAM CIIELUATU3UPOBAHHOTO
CEpBHUCHOIO IIEHTpa, 00JIaJaloIero IUPOKO Pa3BETBIECHHON CEThIO IMOCTABILHKOB

KOMIUICKTYIOIUX JJIsI pCMOHTA.
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3. OBBEKTBI HCCJIEAOBAHUA

[Ipu BBIMOMHEHWH JaHHOW J1TAOOpAaTOpPHOW PabOTHI MPUMEHSETCS CIIETYyIoIIee

o0opynoBaHueE:

1. DneKTpOHHO-BBIYUCIIUTENIbHAS MALIMHA;

2. MaTpuuHblid PUHTEP;

3. PacxoaHbie MaTepuansl AJisg TaHHOTO IPUHTEPA;

4. 3AIAHUME HA PABOTY

3amanue Ha pabory Oepercs u3 Ilpunoxkenmss Ne 1, BXojmsmiero B cOCTaB

JaHHBIX MECTOANYCCKHUX YKaSaHHﬁ.

5. XO/l BBIITIOJIHEHUSA PABOTbI

3ampaBka JO0OTO MATPUYHOTO TMPUHTEPA OCYIIECTBISETCS IMPUMEPHO

OJIMHAKOBBIM 00pa3oM:

1) IToaroroBuTH

NuctpymenTsl: OTBEPTKa MUHYCOBAS;

2) Marepuaibi:

Jlenta 1yIsi MaTpUYHOTO TPHUHTEpPA, KOTOPYIO MOXKHO KyHOUTh B JHOOOM
KOMIIbIOTEpHOM Marasuse. lllupuna U mivHa JEHTH B Pa3HBIX KapTPUIKAX MOXKET

OBITH pa3HadA, TakK 4TO HOCTapaﬁTeCB HCIIOJIBb30BAaTh JICHTY TOH XK€ IMUPHHBI, a4 TAKIKC

JUTUHBIL.

JlenTa 00BIYHO 3amasiHa B KOJIbII0O Mebuyca 1100 0ObIKHOBEHHOE KOJIBIIO.

S—— ] ————

OBkMHOE KOBLO Koneuo metuyca

Bunsl 3anaiiku xoJier JICHTEI
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Hpyrumu ciaoBamu, Kojblo MebOuyca mnepekpydeHo Ha 1oy o0opora. IDTo
cZeJIaHo JJis 6oJiee MOJIHOTO UCIIONIb30BAHUS KpacsIlel JEHTHI.
Kpacka nnsg nmoanutky JieHTbl (HyXHa TOJBKO B KapTpUIKaxX C BaJUKaMU

MOJMUTKY JICHTHIBHYTPHU)

3) Urak, mpuctymaem K 3ampaBKe KapTpUpKa, C IOMOINBIO OTBEPTKHU
nojjieBaeM IITUPTHI KPEIJICHUs TaK, YTOObl HE CJIOMAaTh MOCIEIHUE, MIACTUK BCE

TaKH, 1 dKKYPATHO OTKPBIBACM KPBLIIIKY KapTPpHUKa.

4) CHUMaeM KpBIIIKY

L

5) 3amoMuHaeM pacIoiIOKEHUE CTapoil JEHTHI (MOXXHO JakKe 3apucoBaTh) B
CBSI3M C TEM, UYTO B CKOPOM OyAyIIIEM HaM MPUJIETCS BOCTIPOM3BECTH ITY K€ KapTHHY

C HOBOW JICHTOM.

6) MWrak, wu3BIEeKaeM CTapylo JEHTYy W3 KapTpUIkKa, JOCTaeM HOBYIO.
Buumanue! He toponmrtech pa3MarbiBaTh HOBYIO OaOMHY JIEHTBI MOJHOCTBIO, 3TO
MO’KET OOEpHYTCS AOJITUMU MydeHUsiMU. Terneps NpomycTUTE HOBYIO JIEHTY IO TEM

K€ KaHaJIaM T'IC IIpoxXoaujia CTapas, KaK 3TO ITIOKa3aHO Ha PUCYHKC.
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OTEPBTEIA QT

Hoean neHra

7) CTaBHM HOBYIO JICHTY.
OcHOBHas 4acTh JIEHTHI (MOTOK) JOJDKHAa oOcCTaBaTbes cHapyxu. Ecin B
KApTPUIKE MPUCYTCTBYET BAJIUK IOJAINUTKY, IPOIUTAUTE €r0 CIEHUAIBHON KPACKOM.

3aKpoiTe KPBIIIKY KapTpUIKa.

8) 3akpbIBaeM KapTpUIK

== %

8

9) Tenmepp Bpam@as pydyky M[POKPYTKM JIEHTBI [0  HAalpaBJICHMIO,

U300pa)KEHHOMY Ha KPBIIIKE, 3alpPaBbTE MOCIEIHIOI0 BHYTPbh KapTPUJIKa.

Pyuka npokpyriw ‘

10) 3anpapisieM JEHTY B KapTPUIK
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6. COIEP) KAHUE OTYETA

[locne Toro kak Bbl g00bérech mnpuemieMoro pesyJbrara, HE0OX0IUMO
oKa3aTh MPEIoIaBaTeI0 UTOrOBYIO pabOTy B BU/E paOOTAIOLIETr0 MPUHTEPA.

OTuéTr NOHKEH CoAepKaTh TUTYJIBHBIN JIUCT, ONUCAHUE BBIIIOJIHEHHBIX PaloT,
B KOTOPOM JOJDKHBI OBITh MPEICTaBICHBI KpPAaTKUE TEOPETUYECKUE BBIKIAIKH,

BO3HUKIIIKE TPYAHOCTH TIPH BBIMOTHEHUU PaOOTHI U TyTH UX PEIICHHUS.
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JIABOPATOPHAS PABOTA Ne 4.
YCTPOUCTBO CTPYHUHBIX IPUHTEPOB. 3ATIPABKA.

1. HEJIX 1 3ATIAYHU PABOTDI

B nmanno# naboparopHoi paboTe HEOOXOUMO U3YUUTh YCTPONUCTBO CTPYUHBIX
IPUHTEPOB, TEXHUYCCKUE XAPAKTCPUCTHKHU, PACXOJHBIC MaTepUaibl MPUMCHICMBIC
Ipy TIeYaTv U (PYHKITMOHAN CTPYHHBIX MPUHTEPOB, a TAK)KE HAYUYNUTHCS 3aMPaBISATh U

IMPpaBHJIBHO UX 3KCILNIYATUPOBATD.

2. OCHOBHBIE TEOPETHYECKHUE CBEJIEHUA

HcTopusi pa3padloTKku M pa3BUTHS CTPYHHBIX IPUHTEPOB

PasBuTne TEXHUKHU, YIOPHBIE HAMEPEHMS U HEMHOIO UHTYULHH CHCIIAIU
HETPUTA3ATEILHOE CTPYHHOE YCTPOMCTBO, (POpMHUpYIOIIee H300paKEHUE KOPOJIEM
KOMIIBIOTEPHBIX IIPUHTEPOB.

B ucropun pa3zBuTHs KOMIBIOTEPHON TEXHUKH, HUYTO HE BBI3BIBAIIO TAK MHOT'O
pa3odapoBaHus, KaK MepeHoc uaeil Ha Oymary. JlecaTuneTus, neyaTb ¢ KOMIIbIOTEPOB
Obuta HeOnarojapHOW 3ajayeidl AJis I0JIb30BATeNe, KOTOPbIE CTPEMUIIUCh TOYHO
BOCIIPOU3BECTHU TO, YTO OHU BUAAT. HakoHen nosBUiICA CTPYWHBIN IPUHTEP, KOTOPBIN
pacnubUIsLl KPOIIEYHbIE TOYKM YEPHUI Ha Oymary M Hadajl PEBOJIIOLMIO B IEYaTH
BBICOKOKAUECTBEHHBIX HM300pakK€HUN, YTO OBUIO CaMbIM Ba)XXHbIM JOCTHUKCHHEM,
Ha4YMHAs C GOTOTPABIOPHI.

TeroBast meuath, BIepBble KomMepimanusupoBanHas Hewlett-Packard u
Canon B 1980-bIX, HaUMHANIACh KaK MEJJICHHBIE, IPSA3HBIE MAIIMHBI, KOTOPBIE HE LUIU
HHU B KaKO€ CpaBHEHHUE ¢ 0oJiee JOPOTOCTOSIIUMHU JIa3ePHBIMU MPUHTEPAMU, KOTOPBIE
TOJBKO 4YTO OBUIM BBEJEHBI Ha pbhIHOK. HO, B KOHEUHOM cueTe, HEYKIIOXKHE

HEOOJbIINE CTPYHHBIE MPUHTEPHI CTAHOBUJIUCH JTyulle U Jiyuine. Ceroans, CTpyHHbIH
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IPUHTEDP BBIACT YETKHE I[BETHHIC M300paKeHMs, TEKCThI W OJECTANIyI0 TpaduKy
CTOJIb K€ XOPOIIO Kak JIFoboe JiazepHoe mneyaTarouiee ycrpoiictBo, crosiaee 20-30
pa3 OosbIie.

HeyauButenbHO, 9TO CTPYHHBIX MPUHTEPOB Mpojaercs B 12 pa3 Oonblie, yem
Ja3EepHBIX.

IIpu Bceut ee HOBU3HE, HES JICkKAIIAasd B OCHOBE CTPYHMHOW MEYaTH NAJIEKA OT
HOBU3HBI. Yxke 1867, Yunbam Tomcon nmonyuwsn nareHT Ha IIpuHuMaronue wim
CaMOIUIIYIIUe MPUOOPHI IS DJIEKTPUYECKUX TeserpadoB, KOTOPBIM HMCHOJb30Ba
AIEKTPOCTATUYECKUE CHIIBI, YTOOBI YNPABISATH BBITYCKOM Kamellb Kpackd Ha K
oymary. B 1951, CumeHnc npousBel epBbI HEMPEPHIBHBIN CTPYIHBIN npuHTep. 1 B
tedeHue 1960-bIx, Jpyrue U3roTOBUTENN OOHAPOAOBAIA YTOUHEHHUS TOM K€ camoiu
uaen Bce ¢ HeOonpmmM ycrnexoMm. CTpyiHBIM NPUHTEP TMOJYYHII PEIyTaIuio
JIOpOTOro, TPSI3HOTO U HEHAJIEKHOTO YCTPOMCTBA, C HAacocamH, OajUIOHAaMHU H
OPYTUMHU JBUKYIIUMHCS YacCTSIMH, KOTOPBIE MPOCTO HE MOIVIM IPEICTABIATH
HAJCKHYIO MAIlIUHY, CIOCOOHYIO K CO3/JaHUIO BHICOKOKaUYE€CTBEHHOMN MEYaTH.

CoBpeMEeHHBIN CTPYWHBIH OPUHTEP pEeUIl 3TU MNpoOJeMbl C OTIAEIbHOU
MCYATAOIIECH TOJOBKOW, YEPHWJIBHUIIEH, PACIBUIAIONIMM MEXaHU3MOM U JH03aMHU,
KOTOpPBIE MOTJIM TOYHO ympaBisATbes. B teuenne 1970-bIX, wuccienoBaHus
C(OKyCHPOBUINCh HA  THE30ANNEKTpHUUECKUX  Merogax. OHM  HCHOIB3YIOT
CHeIUMalIbHBIE KPUCTAJUIBI, KOTOPhIE BHOPUPYIOT KOTJA TMOJIYYarOT 3apsiji, YTOOBI
BBIJIJAaBUTH YMPaBIIsieMble KoJu4yecTBa yepHuwl. Hanbosee BbIaloMMMCsi HOBILIECTBOM,
OJIHAKO, OBLIIO MEPEKIIOUCHUE BHUMAaHUS ¢ BUOpAIIMK HA HArpPeB.

TennoBo#t CTpyHHBIA IPUHTEP OBLT M300pPETEH HE OJHAXKIBI, a IBaXAbl. Mnes
BBIHAIIIMBAJIACh OJHOBPEMEHHO, JABYMS KOHKYPUPYIOIIMMH KOMaHJIaMH C OO0eux
ctopon Tuxoro okeana. B Smonumm, Ichiro Endo, wmxenep Canon 3ameTuin
pazOpbI3TUBaHUE YEPHWI OT TOPJOBUHBI HIMPHUIIA, KOT/A €ro CiIy4ailHO KOCHYJICS
ropsiYuil MasyIbHUK. 3a THICSYM MUJIb OT Hero B jabopartopusix Hewlett-Packard B
CuMKOHOBOM JOJIMHE, HCccieaoBaresb Mo uMeHu J[oH Bor npuaymbiBal CBOIO

BEPCUIO CTPYUHOIO MIPUHTEPA, 3aUMCTBYS IPUHIIMI MEXaHU3Ma KO(PEBAPKHU.
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Yeunua Hewlett-Packard nagamuce B PoxaectBo 1978 roma. Bmecte ¢
JpBunom [loHanbaoM W TpymmoW apyrux uHxkeHepos, I. Bor nawanm oOcyxnaTh
KOHUEMUUHU JUIsl UAeaIbHOrO npuHTepa. KomaHaa TOJbKO YTO MOCTaBUJIa MOTOPYUK
Uit iepBoro nazepHoro npuntepa Hewlett-Packard u paGotana Hag mammHo# s
nevyaTu rpaBlop IS H3Aaresnbckoro mupa. HecMoTpst Ha 3T0, KOMaHAa XoTela
0OJBLIET0 1[BETA, CKOPOCTHU U, HAMOO0JIee BaXKHOI0, HU3KOW LIEHBI.

Ot1o Oblna kecTkas komMOuHanms. B To Bpemsi, mpUHTEpHI JCIUIUCh HA JBE
KaTeropuu: KOHTaKkTHble U OeckoHTakTHble. Haubonee pacnpocTpaHEeHHBIMU
NPUHTEpAMH KOHTAKTHOTO JCHCTBUA OBUIM MATPUYHBIE YCTPOMCTBA, KOTOPHIC
UCIIOJIb30BAIM  MATPUILy IITBIPHKOB, YTOOBl HAXKUMATh Ha KpACAILILYIO JICHTY.
VYerpolicTBa OECKOHTAKTHOM medatu, Janu Oonbiie Haaexasl. He 3aTparuBas Oymary
IIPY CO3JIaHUU U300paKeHHsI, OHU 00e1anu ObITh 60Jee TOUHBIMH U 9(PPEKTUBHBIMH.

Jlanekue OT 3aBeplICHMs, HE MEHEE YeM ISITh OECKOHTAKTHBIX TEXHOJIOTHM
CTPEMUJIUCh JOCTUYL ycmnexa. bpuin cTpyiiHbIE OPHUHTEPHI, KOTOPHIC PaCHbUISIN
MUKPOCKOITMYECKHE TOYKM YEPHUJI YEPEe3 COTHH KPOIIEYHBIX HAKOHEYHUKOB Ha
OyMmary; Jla3epHble NMPUHTEPHI, KOTOPbIE HCIOIb30BANIN JIA3€PHBIA JIyd U MpPOLEcC
Kceporpaduu, 4TOObI MPUCOSAUHUTH MTOPOIIKOBBIN MPOSIBUTENH K OyMare; CTpyiiHbIe
OPUHTEPHI C T'YCTHIMH YEPHUJIAMHU, KOTOPBIE HMCIOJb30BAIA MOJOOHYIO METOAMKY,
yTOOBI 3aCTABUTh PAaCTauBaTh CTEPKHU IIBETHBIX BOCKOOOPA3HBIX YEPHUI HA OyMmary;
CyOnUMaIlMOHHBIE TIPUHTEPHI, KOTOPHIE OCHOBBIBAJIUCH Ha PYJIOHAX IUICHKH,
HarpeTo, 4ToObl BHEIPUTh KpacUTeld B Oymary CHEHHAIbHOTO Ha3HAYCHUS; U
TEIJIOBBIE ABTOXPOMHBIE MPUHTEPHI, KOTOPHIE MOJBOJIUIN TEIJIO K CHEIUATLHOMY
TUIy Oymaru, y»e C HAHECEHHbIMH KpPACHUTENSIMH, YTOOBl MPOU3BECTH LIBETHYIO
neyarb.

B 1978, cTpyiinas koHuenus 3axBatuia BooOpaxenue . Bora, motomy 4To
OHa o0elana JaTh MPOCTOM, JENIEeBbId U BRICOKOA(DPekTUBHBINA puHTEp. HecMoTps
HAa €€ HEJOCTAaTKH, TEXHOJOrWs, KakK I[0Jarajoch, MMena ropa3fo OOoJbIIHiA
NOTEHIMAJ JI1 YTOUHEHUS], YEM €€ KOHKYPEHTHl. B TOT mosiens, nepea oTbe3710M B
teueHue Poxxnectsa, I'. Bor u ero xoseru peluiv, 4ro UACAIbHBIM IPUHTEPOM

ObLa OBl CTpyIHAS MaITuHA, KOTOpas Moryia moctaBiaTh 200 ToYek Ha TIONM U OBITH
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crocoOHOM K neyatu B nosHoM 1Bere. Ilocne mpasnnukos, I'. Bor ycranaBimuBaer
OCHOBHBIC MpaBWJIa: HOBBIM TUI MPUHTEPA AOKEH MMETh MATPHILy 03 YEpPHUI,
PacoJIOKEHHBIX MO JBECTH Ha AIONM CHOCOOHBIM MOJABAaTh YEPHWIIA JTIOCTATOYHO
OBICTPO, YTOOBI MeYaTaTh OJHY CTPAHUILY B CEKYHITY.

Bosspamascs B naboparoputo nocie Poxaectsa, I'. Bor chokycupoBaics Ha
CO3/IaHWU TBEPJIOTEIBHOM TMEYaTalomell TOJOBKH, KOTOpas HCIBITHIBAET MEHBIIE
H3HOCA M He OyAeT 3acopsATcs, HO IMPUATOM OyJeT CIOoCOOHOM BBbIJIaBaTh YEpHUIIA
JOCTaTOYHO ObICTPO J1sl paboThl. OH HaOMOAAN KOPEBAPKY U MOHAJ, YTO OTBET ObLI
B HCIIOJIb30BAHUM YEPHUJI HEMOCPEACTBEHHO, 4YTOOBI BBICTPEIMBATh TOYKH Ha
Oymare.

I'onka, yTOoOBI MEpPBBIMH pa3pabOTaTh CTPYWHBIA MPUHTEpP MMeENa IIyOOKOe
KyJIbTYpPHOE BIHMSHHUE HA 00€ KOMIIaHUH.

UroOsl Jgenatb Tak, OH MpoOOBal HCMHOJIB30BaTh IMapy JJIEKTPOJIOB C
YepHUIAMH MEXIy HUMH, NEHCTBYIOIIMMHU Kak pe3uctop. Mmes cocrosuia B TOM,
YTOOBl 3aCTaBUTh TEIUIOTY BbIIAPUBATh MAJEHBKYI0 YacTb YEPHUI OKOJIO
HaKOHEUHWKa, 3aCTaBIIsIsl BHITUIEBBIBATH Kamnelabku. K cojkanaeHuro, YepHuia He UMeNn
JOCTaTOYHO BBICOKO YJENBHOIO COMNPOTHUBIICHHUS, YTOOBI CO37aTh HEOOXOAMMYIO
TEIJIOTYy. XYK€, MPOIECC BJIEKPOJIM30BBIBAII BOJY B YEpHWIAX B BOJOPOA H
KHUCIIOPOJ, YTO MEIIAJIO MPOLECCY.

I Bor Torma mnpo0OoBanm WHCMOIB30BaTh BOJOPOJ M KHUCIOPOA, YTOOBI
NPOU3BECTH MHKPOB3PHIB, CIIOCOOHBI BBICTPENMBATH YEPHWIA U3 TOJOBKH.
Manenbkasi HMcKpa Morja OBITh BbI3BaHA IOMEPEK JJIEKTPOAOB UYTOOBI 3a)edb
BOJOPOJIHBIE IMY3BbIPM M BBIIUIIOHYTh KaIUII0 YEPHUJ, HO TMPOLECC HE MPOXOIUIT
noctatoyHo ObicTpo. B Tperheit mombiTke, mHxkeHepsl Hewlett-Packard pemmnu
IOMEIIaTh BCIO HPHEPrUI0 B UCKPY 3aKUTaHUsI HEMOCPEICTBEHHO, YTOOBI KHUIISITUTH
My3bIpb YEPHUII. ITO MOTYUYUIIOCH, HO AJIEKTPOIbI, OBICTPO BBIXOAMIIU U3 CTPOSI.

[IpopeiB mpumen, xorga [. Bor m ero Kojulerm YXBaTWIWCh 34
TOHKOIUICHOYHBIE pe3ucTopbl. OHM ObUIM HaWACHBI, YTOOBI OBITH CHOCOOHBIMU
IPOU3BECTU TOCTATOYHO TEIUIOTHI, YTOOBI KUTISATUTH My3bIPh YEPHUI U BHITIIICBHIBATD

TOYKY OBICTPO C BBICOKOW CTETICHBIO yMpaBlieHUsS. Pe3ucTopbl OBLIM YCTaHOBIICHBI
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BHYTPM MAaJICHPKUX TPYOOK, KOTOpble OBLIM C YIUIyOJEHUSIMH, YTOOBI CO3AaTh
HAKOHEYHUKHU, M OBICTPO BKIIOYAIWCh W BBIKIIOYAIUCh, YTOOBI BBIIICBHIBATH
MUKpPOCKONIMYECKHE TOYKM 4YepHWI. B mpenemax Tpex mecsien, komanga Hewlett-
Packard npuaymana ocynecTBUMYIO BEPCHIO TEIJIOBOIO CTPYHHOIO0 MEXaHU3Ma.

Y IUBUTENBHO, HO MPU BCEX MX TEXHUYECKOM BHUIECHUH, KOMAHJa HE MOIJa
OOBSCHATH TOYHO, IOYEMY UX IpUHTEp pabdortan. 1 xoTs oH padoran xopoiio, u ObuI
NaTEeHTOCHIOCOOEH 0Oe3 JeXalle B OCHOBE TEOPHUM, MEHEKEpPhl CPETHETr0 YpOBHS
Hewlett-Packard otka3piBamuce uHBEeCTHpOBaTh B UK. HekoTopble BbICHIME
menepkepel  HEWLETT-PACKARD otkionunu  u3zobperenne B 1enoM. Kak
oKazanoch (hu3MKa U300pETEHHOTO Mpolecca He OyJIeT MOHATA MOJIHOCTHIO B TEUCHUE
CIEAYIOUIETO ro/a.

Ho I'. Bor ymnopHo mpeciegoBall CBOM MHTepeCc B CTpyiiHOM mnpuHTepe. OH
JEMOHCTPUPOBAI €ro padoty Mobomy, KTo uHtepecoBaics. JIappu Jla bapp Berepan
HEWLETT-PACKARD «koTopeiii cMmor yOeauTh MEHEIKMEHT KOMIaHHUH
BOCIIPHUHSATH TEXHOJOTUIO Oojee cephesHo. [locine sroro, Hewlett-Packard omo6pu
VBECTPULIMM B TEXHOJOTUIO CTPYWHOW IMe€YaTH, U IporpamMMma craja KPUTHUYECKOU
YJacThIO €€ Oy IyIIero.

Tem Bpemenem, I'. EH0 yxe 3amycTuin paboTy Haa MOJOOHBIM YCTPOHCTBOM.
Henpto Canon ObUIO co3gaHue Jydiled kceporpaduueckorl TEXHOJIOTUHU, CTPYyHHAas
neyarThb SBJSJIACH TOJIBKO YTO OJHMM M3 HECKOJIBKMX MapaMmeTpoB. B mponuiom B
1977 romy, I'. Engo u ero komanaa ¢GOKycUpoOBajlaCh Ha W3TOTOBIIEHUU
IIbE303JIEKTPUYECKOIO0  YCTPOMCTBA, KOTOPOE€ MOIJIO IIOCBUIATh  JJIEKTPOHHBIE
UMITYJIbCBl 4epe3 103y, cO3AaBas JOCTAaTOYHYKO CHIIy I BbIcTpena udepHwiI. Ho
KOrJla MCCIENOBATENb CIy4YallHO KOCHYJICS KOHYMKAa 3alOJIHEHHOTO YEPHWIAMH
MOpUla MasyIbHUKOM, IIIPUL C YEpHWIAMU HM3MEHWI KypC HCCIEIOBaHUNA U
nocneactsui 1y Canon.

B npenenax Heckosbkux gHe, . EHOO M ero koMmaHaa HCIHOJIb30BAIN
OTKpPBITHE, YTOOBI CJeaTh NPOCTOM CTPYHHBbIH NPUHTEP, KOTOPHIA TMOSBUTCH,
yTOOBI CTaTh M3BECTHBIM Kak Bubblejet. ['maBHoe oTiauune MexAay HUM H

nzooperennem Hewlett-Packard mexut B mporecce 3aXuraHusi 4epHUI: TOJOBKH
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Canon BbICTpenuBalid 4YepHWIa COOKY, B TO BpeMsl Kak II€4YaTalollhe TOJIOBKHU
Hewlett-Packard Beinyckanu ux yepHuia cCBepxy.

JByms ronamu nosxe, Hewlett-Packard y3nan o padore Canon. [laTeHTs
MHOTHUX W3 KJIIOYEBBIX M300peTeHU 00enx KOMITaHWH ObUIM 3apeTHCTPUPOBAHBI B
npenenax MecsieB Apyr oT apyra. Pedynbprarom Obuin oTHOmeHUs Mexay Canon U
HEWLETT-PACKARD, koropbie npoao/kawTcs mo ceii genb. Hewlett-
Packard 3auMcTBOBaJI HEKOTOPBIE M3 KOHCTpYKIMI Canon Jijig MPOJIJICHUST pecypca
MeYaTarole rojloBku, B TOo Bpemsi kak Canon 3auMcTtBOBasn OT uaechd Hewlett-
Packard xondurypauuio neuararomieit ronoBku. HecMotpsi Ha KpaTkue pa3HOTiacus
10 BOIPOCY O mpaBax Ha texHoisoruto, Hewlett-Packard ynopHo yTBepxmaer, 4to
COTPYJHUYECTBO Pa3BUIIOCHh B 370pPOBbIC KOHKYPEHTHBIC OTHOIICHUS MEXIY STUMHU
JIBYMSI KOMITAaHUSIMH, U TIPOJIBUHYJIO COCTOSTHUE JIeTT Jjajiee, YeM 3TO WHAYe YIIUIO OBl.

[Tocne AByX HavanbHBIX U300PETEHUM, pa3BUTUE CTPYIHOM TEXHOJIOTUHU CTAJIO
MYJIBTHIACIATLINHAPHBIMEA YCHUIUSIMU. JIOOKHBI OBUTH OBITH pa3padOTaHBl HOBBIC
OBICTPOCOXHYIIIME U CBETOCTOWKHE YepHWIA ObUIH. YIYYIICHHS CTPYWHBIX
OPUHTEPOB HUTH OBICTPO. J[00aBISIUCEH TydIlIKe MEXaHU3MBI sl ToAa4Yu Oymaru u
HOBOE TIPOrpaMMHOE OOeCleYeHUe, YTOObI YIYYIIUTh KAa4eCTBO H300paKEeHMUS.
UToOBl YBENIMYUTh CKOPOCTh MEYaTH CTPYHHBIX MPUHTEPOB, MHKEHEPHI C O0EUX
CTOpOH paspaboranu Oonee OBICTPHIC CHUJIOBBIE MEXAaHWU3MBl W yBEIUYHBAIH
KOJIMYECTBO J103 Ha royioBkax. boibiiie ocoOeHHOCTel ObIT0 J00ABIEHO K CTPYIHHBIM
OpUHTEpaM, M CKOpO TMOsBWIACh TUOpUIHAS TEXHOJIOTHSA, KOTOpas IpeBpaTuia
OpUHTEPHl B (PaKCUMUIbHBIE MAIIMHBI, U KOMUPOBaJbHBIE ycTpoiicTBa. Ceroass,
MHOTO(YHKIIMOHAJIbHBIE MAIIMHBI - CaMbId OBICTPO BO3pPACTAIOIINN CETMEHT pPhIHKA
MPUHTEPOB.

Coctsizanue mnpu  pa3paboTKe CTPYWHBIX TMPUHTEPOB MMENO TIyOOKOE
KyJIbTYpHOE BIUSIHME HAa o0e KommaHuu. Hampumep, oJHOpa30BbIE MedaTaroliue
TOJIOBKH, pa3paboTaHHbie B 1984, kak cuuTaroT, He BbI3Baja Boctopra B Hewlett-
Packard. Cama MbICIIb O yJaJeHUH HEOOIBIINX IJIACTMACCOBBIX MOJIYJICH, KOTOphIE
COJIepKalli MHTEJUICKTYaJIbHYI0 COOCTBEHHOCTh MPUHTEPOB, ObLta aHademoil is

HekoTOpbIX nupekTopoB Hewlett-Packard.
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Jlpyrve KOHKYPEHTHI BBIIUIM HA PHIHOK C COOCTBEHHBIMU KOHCTPYKIIUSIMH.
Epson BpiBen JIMHEHKY CTPYWHBIX MPUHTEPOB OCHOBAHHYKD Ha TEXHOJIOTUU
NbE303JIEKTPUKH, BHOEpBbIe HcciaenoBaHHOM B 1970-pix. Lexmark m Agfa Ttaxxke
yCIIENU 3aCKOYUTh Ha MOJHOXKKY YXOJSIIEro 1noesjaa GoKycupysch Ha ClelUalbHbIX
npuwiokeHusx tuna uudposoit dororpadbun u rpadpuxu. Ho mpu Bcem umHTEpece,
POCT pBIHKA CTPYHHBIX MPUHTEPOB HAYMHAJICS cO ciaadboro crapra. Ilo cpaBHEeHHIO C
Laserjets, B KOTOpbIX BUJEIH, 3I0POBBII KOMMEpPUYECKUN POCT, CTPYHHBIN PBHIHOK,
Ka3aJ10Ch, TOMUJICS TIOCTIE TOTO, KaK KOMIIaHUs co3/alia ee nepByto JnHerky Deskjet
B KoHIle 1980-b1x. Ongun pa3 B cepeaune 1990-p1x, HEWLETT-PACKARD naxe
00TyMBbIBaJI yXOJ] C pbIHKA CTPYWHBIX MPUHTEPOB.

[[lupoko pacnpocTpaHuBIIEECs NPUMEHEHHE I1BETa B KOMIIBIOTEPHOU
UHIyCTpUM B TeueHue cepenunbl 1990-pix, m3menuno Bce. Kak u mpennonaran I
Bor, pnoOaBieHne I1IBETOBBIX BO3MOXKHOCTEW CTpYHHBIM MpUHTEpPaM  OBLIO
CIEAYIOIIUM JIOTMYECKMM ImaroM. Ilewararomme TOJIOBKM C JOIOJHHUTEIbHBIMHU
[[BETaMU MaJPKCHTA, CHHUI U JKENTHIM ObLIIN 0OABIICHBI K YEPHOU KpacKe, MO3BOJIAS
OpUHTEpPaM CO3/1aBaTh MOJHBIN Auana3oH 1BeToB. bonee crnennanuznpoBaHHbie HOTO
IPUHTEPHI TAaKXKe MPUOABUIU PA3IUMYHbIE OTTEHKM OCHOBHBIX KPAaCHUTENEH, YTOOBI
IIPOU3BECTH elle 00Jiblliee KOJIUYECTBO TOYHBIX KOMUNA. MBI 10 CYIIECTBY B3SUIA BCIO

n

paboTy co3marelnis B Mara3wHe IMe4YaTH M TMOMECTUJIM 3TO B aJITOPUTMBI, " TOBOPHUT
Jlxon Metiep, nupektop nadoparopuii Hewlett-Packard. Ilockonbky KOMIBIOTEpHI
CTajgu emie OBICTpee, AJrOPUTMBI, CTAIU €Ile O0O0Jee TOYHBIMH, UYTO MO3BOJIUJIO
IeYaTaTh €1Ie Ka4eCTBEHHEH.

Ceromusi, cTpydHBIH TmpuUHTEp OOJBIIE HE JelIeBas 3aMEHa Ja3epHOIo
npuHTepa. CpenHss nevararonas rojloBKa Tenepb coaepxut oombiie uem 300 aro3 k
CO3/ITaHUIO M300paXKEHUH ¢ paspenieHreM 1o kpaitHeit mepe 1,200 Ha 1,200 Todyek Ha
JIOMM OOJIbIIIe, YeM TJia3 TMO3BOJIACT pa3inuuuTh. CpelHssS MallliHa MOXET Terepb
Bb1aBaTh 14,000 Todek B CeKyHIy, HAHOCS OOJbINEe YeM | MIJIJTMOH TOYEK YCePHUI
Ha KBajpaTHbId nroiiM Oymarn. OcHoBHas paboTa Temephb COCPEJOTOUCHA Ha

CO3JaHUU JIUTENIbHBIX, CBETOCTOMKUX YEPHUII, YTOOBI MPEJOTBPATUTD U300PAKEHUS

OT MOCTENECHHOTO H3MEHEHUsA. Tem BpEMCHCM, HOBOC IIPOIrpaMMHOC oOecrieueHue
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MIOMOTAeT TMPOU3BOANTH OOJEe YHCThIC H300paKCHUS TIPH TEYaTH KaXIbIM
IIUKCEJIEM.

B koHeuHOM cuyeTe, pa3BUTHE CTPYHMHOIO NPUHTEpA MOJYEPKUBAET, Kak
HENPSIMOJIMHEVHBIN TOAXO0J MOXET BbIJIAaBAaTh 3aMEUYATEIBHO NPOCTHIE PELICHUS
cnoxkubiM npobiemam. M I'. Enno u I'. Bor, koTopble pa3aenuniu MHOTOYUCICHHBIE
IIPOMBIIUJIEHHBIE HArpajbl C Y4ETOM JOCTOMHCTB Ka)JOTO, MPOJEMOHCTPUPOBAIIN
YIOPHOE CTPEMJICHHE U BEPY B UX M300pPETEHUS, HECMOTPS Ha OOJBIIIOE BHYTPEHHEE
conpotuBieHue. Ho mpu 3ToM, OHU U3MEHUIN KOMIBIOTEPHBIM OU3HEC U MPUHECTH
IIBET B JKU3HB JIOJCH.

CrpyliHBIIi TIpUHTEp SBIAETCS NAIBHEHIIMM pPa3BUTUEM HJEH MATPUYHOIO
MPUHTEPA, IO3TOMY B €ro KOHCTPYKIHHM COXPaHEHbl MHOTHE U3 JJEMEHTOB
IIPEAIECCTBCHHUKA.

['1aBHBIM 3J€MEHTOM CTPYWHOrO IPHUHTEpa SIBJISIETCS IMEYaTarolas roJOBKa.
[Teuararomasi roJOBKa COCTOUT M3 OOJBIIOTO KOJWYECTBA COMEN, K KOTOPBIM
IIOABOJATCS YepHWIA. UepHHUIIa MOJA0TCS K COIUIAM 3a CYET KaNWJUIIPHBIX CBOWCTB
Y YIEPKUBAIOTCS OT BBITEKAHUS 32 CYET CHJI TOBEPXHOCTHOIO HATSIKEHUS KUIKOCTH.
B ronoBKy BCTpoeH crielUanbHBIN MEXaHU3M, ITO3BOJISIIONINNA BHIOpAChIBaTh U3 COILIA
MUKPOCKONIMYECKYIO KalelabKy YEpHWI. B 3aBUCUMOCTHM OT YyCTpOMCTBa 3TOrO
MEXaHU3Ma Pa3JINYaoT NPUHAJIEKHOCTh IPUHTEPA K TOMY WJIK HHOMY KJIACCY.

B cTpyiiHbIX mpUHTEpax UCIMOJIB3YETCs OJMH U3 JIBYX METOJOB BHIOpACHIBAHUS
YEPHUJIbHBIX KaIlellb:

[Tbe303nexTpuueckuii (Epson);
Merton ra3zoBbix my3sipbkoB (Canon, HP).

B ocHOBe mMbE303JIEKTPUYECKOW  TEXHOJOTHMU  JIEKUT  CIHOCOOHOCTH
nbe30371eMeHTa J1eOpPMHUPOBATHCS TIOJI BO3ACHCTBHMEM DJIEKTPUYECKOro mojis. B
Ka)KJI0€ COIUIO MeyYaTarolleid roJIoBKM BCTPOEHA IJIOCKas MeMOpaHa, M3roTOBJICHHAS
u3 nbe3okpuctamwia. llog Bo3nelcTBHEM 3IIEKTPUUYECKOrO HUMITyJIbca MeMOpaHa
nedopMHpyeTCs, a Cco3JdaBaeMOe MpHU OTOM JaBJICHHE BbIOpAChIBA€T U3 COIUIA

MHUKPOCKOIINMYCCKYIO KaIlJIl0 YCPHUII.
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CreMda TepMOoToNoBKH Bymara

 Tavomsi aui — (<

7L

B ocHoBe MeTona Tra3oBbIX Iy3BIPHKOB JIEKUT OBICTPOE HArpeBaHHE

HeOOJBIIOro 00bemMa 0 TeMmriepaTypbl kuneHusi. CKOpoCcTh HarpeBa CTOJIb BEJIMKa,
YyTO OHa MoJ00Ha B3pbIBHOMY Tiporeccy. OOpa3yromuidcss npu 3TOM Map
BBIOPACHIBAET M3 COIJIa MUKPOCKOTIMYECKYIO Karulio YepHui. s peanuszanuu 3Toro
METOJa B KaXJO€ COIUI0O BCTPAMBAETCA MHUKPOCKONMYECKUI HarpeBaTebHBIMI
3JIEMEHT.

Kaxxaplit U3 3TUX JIBYX CIIOCOOOB IO-CBOEMY IMPHUBJICKATENICH, OJTHAKO KaXIbIi
U3 HUX HE CBOOOJICH U OT HEJOCTaTKOB.

[Tbe309meKkTprYecKkass TEXHOJOTHS HauOoJiee [elieBas, OTIHYaeTcs Ooree
BBICOKOU Ha/IeKHOCTHIO (T. K. HE UCIIOJIb3YETCsl BRICOKAs TeMIeparypa). TOT crnocob
YIIPABJIICHUS MEHEE WMHEPLMOHEH, YEM HArpeB, YTO MO3BOJISIET MOBBICUTH CKOPOCTH
IeyarH.

[Ty3bIppKOBast TEXHOJIOTUS CBsi3aHA C BBICOKOW Temrieparypou. IIpu BeICOKOM
TeMIEpaType HarpeBaTelb CO BPEMEHEM MOKPBIBAETCS CJIOEM Harapa, Mo3TOMY B
IIPUHTEPaX, UCIOJIb3YIOLINUX ATy TEXHOJOTHIO, IEYATAOIIAs TOJOBKA TIOBOJIBHO YacTO
BBIXOJAUT M3 CTposA. B Takux cimydasx OHa BMECTE C pPE3€pByapoM ISl YECpPHUII
o0Opa3yeT KOHCTPYKTHUBHBIN €IUHBIN y3e.

[TeyaTaroiue TOJIOBKA MOTYT KOHCTPYKTHUBHO OOBEAMHSTHCS C UYEPHUIBHBIM
KApTPUIKEM U 3aMEHSATHCS OJHOBPEMEHHO C HUM, a MOTYT OBITh YCTaHOBJICHBI B
IIPUHTEPE MOCTOSIHHO - MPU 3TOM 3aMEHSETCA TOJBKO KapTpuK. Kaxaplid u3 3Tux
BapUAHTOB UMEET CBOM JOCTOMHCTBA U HeaocTarku. Kazamock Obl, YTO YepHUIIbHAS
€MKOCTh 0€3 TMedararoleld TOJOBKH JIOJKHA CTOMTh HAMHOTO JEHIEBIe, YEM B
KOMOMHAIIMU C TeyaTarolel roioBkoil. Ha nene 3Toro He mpoucXoauT U 3aMETHOIO
YACUIEBICHUS OSKCIUTyaTalldd TPU TOCTOSAHHO YCTAHOBJIEHHOW B IPUHTEPE
neyararmonieil roJoBKM He HaOmrogaeTcs. B To ke BpeMms, JEerko CMEHHas

rneyaTtaromas I1oJOBKa ITO3BOJIACT JICTKO BBINTH W3 3aTPYI[H€HI/II>'I, CBA3AaHHBIX C
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3achIXaHUEM YEpHII B ee KaHanax. CiemnyeT MOMHUTh, YTO €CJIM YePHUJIA 3aCOXHYT B
TOJIOBKE, TO €€, KaK MpaBWio, CIEAyeT MEHATh, €CIU CBOEBPEMEHHO HE OyIyT
IPUHATHI COOTBETCTBYIOIIHUE MepPHI. J[71s1 TOro, 4TOOBl YMEHBIIUTHh PHCK 3aChIXaHUS
YepHWJ B KaHallaXx TOJIOBKH, TMPEIyCMATPUBACTCS CICIHAIBHOE TIOJI0KCHHE
NapKOBKHU. B OOJBIIMHCTBE MPUHTEPOB NPEyCMOTPEeHA (YYHKITUS OUYUCTKH COTIET.

['onoBKka BMECTE ¢ eMKOCTSIMU JIJIsi YEPHUIT 3aKpETUIIeTCS Ha KapeTKe, KOTopas
10 CIIENUATILHON HAMPAaBIAIONICH COBEPIIACT BO3BPATHO-MIOCTYIATEILHOE JIBIIKCHHE
nonepek Jjucta Oymaru. Xorsa cnocod "oObeauHEHMs TeyaTarolledl TOJIOBKU U
€MKOCTH JIJII YePHUJ KOHCTPYKTHBHO HAmMOOJIee TMPOCT M B CHIIY ATOTO TMOTYYHIT
camoe IHUPOKOE pacIpOCTpaHEHHE, OH HE SBIICTCS ONTUMAIBHBIM. J[eo B TOM, 4TO
KapeTka JOJDKHA JOCTaTOYHO OBICTPO ABUTATHCH, a TAKXKE JOCTATOYHO OBICTPO
U3MCHSTh HaIlpaBJICHUE JBIKCHUS, MO0 CKOPOCTBIO €€ IBMKEHUS OIpEAeNsaeTCs
CKOpPOCTbH TieuaTu. J{Jis 3TOro moABM»KHas KapeTKa AODKHA OBITh Majo WHEPIIMOHHOM,
T. €. UIMETh BO3MOXHO MEHBIITYI0 Maccy. C ATOM IeNIbI0 YMEHBIIAIOT 00BEM €MKOCTH
it yepHuil. [loaToMy, mpeAnouTUTEIbHEE OKa3bIBACTCS Pa3MEIIEHUE eMKOCTH IS
YEpHWJI Ha HEMOJBIIKHOW YacTH TPUHTEpa, a I0Jady YEepHUI K IeYaTaloIuM
TOJIOBKAM OCYIIIECTBIIATH C IOMOIIBIO CIIEIUATIBHBIX TPYOOTIPOBOIOB.

Takass cuctema TO3BOJSET TOBBICUTH CKOPOCTHh TI€UAaTH W OJHOBPEMEHHO
YBEIMYHUTh €MKOCTH JIJISl YEPHIJI, OJJHAKO CHCTEMa TPYOONpPOBOJAOB KOHCTPYKTHBHO
CTOJIb CJI0KHA, YTO TaKasi KOHCTPYKIIMUS UCTIOTB3YETCSI OY€Hb PEJIKO.

B mporecce medatn aucT OymMaru mepeMemaeTcs BIOJIb TPaKTa IMeYaTH TpH
TIOMOIIY CIEIUAILHOTO MeXaHu3Ma. ETo oCHOBY cocTaBiisieT 0Ope3MHEHHBIN BaJIUK,
PUBOJUMBINA BO BpalllcHHE MIaroBeIM JaBurareneM. K Baimky Oymara mpmkKumaercs
BCIIOMOTATEILHBIMU OOPE3MHEHHBIMA pOJIMKaMU. [IpoTsokka TPOUCXOMUT 3a CYUET
CWJI TPEHHS TIPU NMOBOPOTE BaIKKA. B cTaphiXx KOHCTPYKIMSIX MPUHTEPOB Oymara Jis
NeYaTy 3alpaBisuiach B MIPUHTEP MOTUCTHO. ITO OBLUTO OYCHBb HEYAOOHO, TaK KaK MpH
neYaT MHOTOCTPAHUYHBIX JOKYMEHTOB TPEOOBAIOCH TOCTOSHHOE MPHUCYTCTBHE
oreparopa TOJIBKO ISl TOTO, YTOOBI BKIIABIBATh B MPUHTEP OUEPEAHON JIUCT OymMaru
¥ TIOBTOPHO 3aIlyCKaTh NPOIECC IeYaTH. B COBPEMEHHBIX NPHHTEpPAx IPOIecc

nojaun OyMaru aBTOMaTH3UPOBaH. B MpUEeMHBIN JIOTOK MPUHTEPA MOKHO 3aJI0KUTh
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nepes HadajoM Ie4yaTH CTONKY OyMmaru, O4epeqHON JHUCT U3 KOTOpPOM mo Mepe
HEO0OXOIUMOCTH aBTOMATUUYECKH OYJET 3aXBaThbIBAThCS W IOJABaThCA B IEYATHBIM
TPaKT.

KonuuectBo nucTtoB 6ymaru, KOTOpoe MOKET ObITh 3aJI0)KEHO B MPUEMHbBIN
JIOTOK B Pa3HbIX MOJEIAX MPUHTEPOB OTIMYAETCS, HO OOBIYHO OHO cocrtaBiser 50-
100 nucroB. /lpaiiBepbl, yIPaBISIIOIIME IPOLUECCOM  NEYaTH, IO3BOJIAIOT
yCTaHABIMBATh HEOOXOUMOE KOJTUYECTBO KOMUU M yKa3bIBaTh CTPAHUIIBI WIIM YACTH
CTpaHMII, KOTOpbIE AOJKHBI ObITh pacneyaTaHbl. ABTOMaTH3alUs Mpolecca nogadu
Oymaru crenana OSKCIUTyaTalUio MPUHTEpAa HCKIIOYUTENbHO KOMQPOPTHOU. ITH
y100CTBa OCOOCHHO OUIYTHMMBbI TpU OOJBIIMX O0ObEMax Ie4yaTu: JIOCTATOYHO
3QJI0)KUTh B NMPUEMHBIM JIOTOK OyMary, yka3aThb MHapaMeTpbl Me4YaTH U 3alyCTHUTh
BBIIIOJITHEHUE TIPOTpaMMBI IIe4aTu. Bee ocTalbHOE NPUHTED CAENACT aBTOMAaTUYECKHU.
JlanpHenee pa3sBUTHME HJEW aBTOMATHU3allMU IPUBEIO K CO3JaHUI0 IIPUHTEPOB,
KOTOPBIE IMO3BOJISIIOT NPOU3BOAUTH II€YaTh B aBTOMATHYECKOM PEXUME, HCIOJb3Ys
o0e ctoponbl nucra. llpaBnma, Takue ycTpoHCTBa emie JOCTaTOYHO JOPOTH HU
VCIIOJIB3YIOTCS JTUIIb B HEKOTOPBIX TOPOTUX MOJAENSX IIPUHTEPOB.

KOHCTpYKTHBHO yCTpOWCTBO JUIsl TIOJIa4yu OyMaryd BBITIOJHSETCS Pa3Iu4HO B
Pa3HbIX TUIMAX IIPUHTEPOB, OJTHAKO CYLIECTBYIOT JIB€ OCHOBHBIX CXEMBI, TC€ WU UHBIC
BapHaHTbl KOTOPBIX HCHOJB3YIOTCS Hambonee uacto. Kaxkmas u3 3TuX cxeM Io-
CBOEMY yJI00Ha, U, B TO K€ BpeMsl, Kaxk/1asi He CBOOOHA OT HEKOTOPBIX HETOCTATKOB.
CxeMbl ¢ BepxHed mnojadyell Oymarn TpeOYIOT HaIU4Msl JOCTaTOYHOW 30HBI
oOCIy’)KMBaHUSl CBEpXy KOpIyca IpUHTEpa, MO3TOMY TaKHE€ NPHHTEPHl Majo
OpUrOAHBI (MM WHOTJA Jake BOBCE HE MPUTOJHBI) JJisi YCTAHOBKM B HUIIAX C
OIPaHUYEHHOU BBICOTOM. PacmionokeHHbI CHU3Y MPUEMHBIA JOTOK YacTO JAEIAeTCs
OTKHJHBIM, a HHOIZAa M BOBCE OTCYTCTByeT. [Ipu TakoMm yCTpOWCTBE NPUHTED
3aHMMAaeT MEHbIIE MecTa Ha paboyeM CTojie, YTO WHOI/Ia HEMaJOBaXKHO. Takas
KOHCTPYKIIMSL UCIHOJb3yeTrcss B mnpuHtepax Epson, Canon. B cxemax ¢ HumxHEl
nojayeil MPUEMHBIM JIOTOK pacrosiaraeTcsi Haja MOJAloIIMM, 4YTO OOecrnedyuBaeT
MaKCUMyM YyJIOOCTB TMpH 3KCIUTyaTaluu. Takas cXeMa pacloJOXKEHUs JIOTKOB

XapaKTepHA i OOJBIIUHCTBA CTPYHHBIX MPUHTEPOB, BBIMYCKAEMBIX ITOJ] TOPTOBOM
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mapkoil HP. HeHyXHOCTb BepXHEW 30HBI 00CITy>KMBaHUS MO3BOJISIET YCTAaHABIUBATH
ATOT MPUHTEP B HUILAX OFPAHMYEHHON BBICOTHI (PAaBHOM BHICOTE CaMOT0 IPHUHTEPA).
K HenmocTaTkaMm TakuMX MPUHTEPOB CIEAYET OTHECTH TO, YTO OHU 3aHUMAIOT OOJIbIIE
MecTa Ha paboudeM crose. MIHOra 310 KOMIEHCUPYETCsl BO3MOXKHOCTBIO CKJIaJIbIBATh
OPUEMHBIA ¥ TMOJAIONIMKN JOTKM B Hepabo4yeM COCTOSHHMH. B Takux ciywasx, s
OpUBEIEHUST  OpUHTEpa B PabOTOCHOCOOHOE  COCTOSIHME ~ HEOOXOIUMBI
BCIIOMOTaTeJIbHbIE OMNEPallMU [0 IPUBEJIEHUIO JIOTKOB B pabouee mosjoxkeHue. B
OonpiMHCTBE TpuHTEpoB HP J50TKM He ckiaapiBalOTCs, 4YTO 00OECIEeYMBAET
MOCTOSTHHYIO TOTOBHOCTH K padoTe.

CHUHXpOHHOE B3aUMOJICUCTBUE BCEX MEXAHU3MOB MPUHTEPA, & TAKKE €TI0 CBS3b
¢ cucteMHbIM 050koM [1K obOecnieurBaeTcst yCTpOMCTBOM yIIpaBieHUs. ITO CIOKHOE
AJIEKTPOHHOE YCTPOMCTBO, MPEACTABIISIONIEE CO00N MHUHHU-KOMIIBbIOTEp. IMEHHO OHO
OCYULIECTBJISIET JBYXCTOpOHHMII o0meH wuHpopmanuent c¢ IIK, xpanenue u
HEOOXOJMMBbIE MpeoOpa3oBaHus HHPOpPMAIUK, (OPMUPOBAHUE YHPABISIONIUX
CUTHAJIOB Ha paboyrie OpraHbl MPUHTEPA.

JUIst KOHTPOJISL 32 COCTOSIHUEM MPUHTEPA OOBIYHO MPEAYCMATPEHbI 3JEMEHTHI
yOpaBJIEHUS W WHAUKALMU. YTPaBJICHUE OCYIIECTBISETCS MPHU MOMOIIMA KHOIMOK, a
WHJWKAIUs - CBETOAUOAO0B. UNCIIO OpraHoOB yIpaBJ€HUs, KaK MPAaBUIIO, HEBEIUKO, a
MHOT/Ia OHHM BOOOIIE OTCYTCTBYIOT, a YIpPaBJIEHWE MPUHTEPOM M HHIUKALHS €ro
COCTOSIHMS ITPOU3BOIATCS ITpu nmomoiu camoro [1K.

JIna nonkmroueHnss npuHtepa K IIK wmcnmonme3yercss mapajuienbHBIA ITOPT.
[lepBoHayalbHO ~ TPHUHTEPHl  MOAKIIOYAINCH K  paHee  pa3pabOTaHHOMY
nocieaoBaTenbHoMy MopTy RS-232. OgHako 3TOT mopT ObUT AOCTATOYHO JOPOTHM
(OH HE HHTErpUpOBAJICA B CHUCTEMHYIO IUIaTy, KaK 3TO MPUHATO CEroJHA, a
pacmonarajicss Ha OTHEIbHOM IUIaT€  PACUIMPEHHUs), YTO  OCTaHABIIMBAJIO
NOTEHIMAIbHBIX TOKynaTesne npuHTtepoB. C IENbl0 pemieHus 3ToM mpoOiaemMbl
¢upma Centronics B 1976 romy paspaborana cCHenuaabHO IS TMOAKIIOUYCHUS
NPUHTEPOB NapaIeNbHbIA 8-Mu OUTHBIA MHTEpdeiic. HoBbiit uHTEpdeiic okazacs
HE TOJIKO JEIIEBJE IOCIEAOBATENBHOTO, HO M TOpa3lo IPOU3BOJIUTEIIBHEE

obecnneunBag 500 Kout/c (Bmecto 20 KOut/c miIs mocnemaoBaTeIbHOTO IOPTA).
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EnnHCTBEHHBIM HEOCTaTKOM HOBOTO MOPTa ObLIa OTHOCUTENIBHO HEOOMbIIas JIHMHA
COEIMHUTENILHOTO Kabelisd, KoTopas /Ul HOPMaJIbHOM paOOThl HE 10JIKHA IPEBHIIIATH
1,8 M (mpoTuB 15M AJist mOCAeA0BATEIBLHOTO TIOPTA). ITOT HEIOCTATOK IJIsl pabOThI C
OPUHTEPOM OBbLT HECYIIECTBEHEH IO CPAaBHEHHUIO C MAacCOW JIOCTOMHCTB, U HOBBIN
uHTEep(elc cTan MOBCEMECTHO MPUMEHAThCA JJI MOJKIOYeHHs npuHTepoB. C Tex
1IOp MAPAJJIEIBHBIN OPT HEOJHOKPATHO YCOBEPLIEHCTBOBAJICS.

Bce »aneMeHTBl KOHCTPYKIMM, BXOJAIME B IPUHTEp, CcOOpaHbl Ha
METAUIMYECKOM IIACCH, KOTOPOE YAaCTO BBIIOJHAET pOJb HWXKHEH IUIOCKOCTH
OpUHTEpA. OJIEMEHTbl KOHCTPYKLIHMH 3aKpBIThl  IJIACTMACCOBBIM  KOPITYCOM.
[leHTpanpHy!0 YacThb IpPHUHTEpPA 3aHUMaeT TPaKT MNpoxoxiaeHus Oymaru. CieBa
OOBIYHO pa3MeIalTCs 3JIEMEHTHI MPUBOJIA, @ C MPABOM CTOPOHBI - MECTO MAPKOBKH
TOJIOBOK. 3JIECh YacTO pPa3MEMIAIOTCs YCTPOMCTBA YIPABJICHHUS W KOHTPOJ H
ynpasistonas 3eKTpoHruKa. OObIYHO KOMIIOHOBKA IMPUHTEPA AOCTATOYHO IUIOTHAS
U, HECMOTpS Ha Kaxyluecs Oosblmime radapuThl, CBOOOJHOE MECTO BHYTpPH
OpUHTEpPA MPAKTUUYECKH OTCYTCTBYET. OTO OOCTOATEIHCTBO HHOTAA BBIHYXKIAET
JIeNaTh BBIHOCHOW OJIOK TWTaHUs, KOTOPBIM B OJKCIUTyaTalldd MEHee YyA00eH.
Berpoennble OJ0KM MHUTaHUSA OOBIYHO yCTaHaBIMBAIOTCA B mpuHTepax Epson, ms
npuntepoB HP u Canon xapakTepeH BBIHOCHOM 00K MUTaHUS

Pa6ota co cTpyitHBIM IPUHTEPOM UMEET PsAJl 0COOEHHOCTEH, KOTOPBIE CIEAyEeT
3HATh U BBIMOJIHATH [T TIOJYUYEHUS] XOPOLIET0 KayecTBa OTIEYaTKOB, O€30TKa3HON U

JUTUTEIHHOM pabOThl caMOTo MPUHTEpA.

Bot camble 0CHOBHBIE npaBuJia:

Brikitouath nmuTaHue CTPYWHOTO NPHUHTEpPA HYKHO TOJBKO BBIKIIOYATENIEM,
pacmoI0KEHHBIM Ha KOPITyCE CAMOT0 MPUHTEPA - MOCIIE STOTO TOJIOBKA CMEIIAETCs K
Kparo B TOJIOKEHUE TAPKOBKU, OUYHWIIACTCS OT YEPHUJ, COIIa 3aKPBIBAIOTCS, YTO
npeaoTBpaliaeT ux 3acopeHue. Ha nmepemenieHue KapeTku, Ha KOTOPOW YCTaHOBIICHBI
neyaTarolire roJIOBKU, TpeOyercs HeOousbinoe BpeMs (g0 10 cekyHm), mosTomy,
HEJb3s OTKIIIOYATh OJIOK MUTAHUS OT MUTAIOIIEH CeTH paHblie, ueM depe3 30 cexyHa

(c 3anmacom!) mociie BHIKJIIOUEHUS MTUTAHUSI KHOTIKOM MpPUHTEPA.
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[lonkmtoueHue CUTHAJIBHOTO Kabenss K KOMIBIOTEPY M OTKIIOUEHHE €ro
JOJDKHBI  TIPOM3BOAMTHCS TOJBKO TPU  BBIKIIOYEHHOM IMHMTAHUM IIPUHTEpPA MU
KomnbloTepa. [Ipu BHemHeM O0Ke MUTAaHUSA KaOelb MUTaHWs K MPUHTEPY JOKEH
HOJIKITIOYATHCS TOJIBKO MPHU BBIHYTOM U3 PO3ETKH BUJIKE KaOessl MUTaHusI.

B MecTe ycTaHOBKM HpHUHTEpa HE JOJKHO OBbITh OOJBIIMX IEpenasoB
TeMIlepaTyphbl, OosbuX BuOpanuii. CienyeT HOMHHUTB, YTO CaM IPUHTEP IPpHU padoTe
co3laeT HeOOJbUIYI0 BUOpalLMIO, IOITOMY €ro cjeayeT YyCTaHaBJIMBaTh Ha
J0CTaTOYHO YCTOWYMBOM OCHOBAHHH.

He cnenyer maxe A1 4epHOBUKOB HCIIOJIB30BaTh OymMary HHU3KOIO KauecTBa,
T.K. OHa MOXXET 3aCOPUTh MEXaHU3M Inoaaun Oymaru. Henp3s ucnonb3oBaTh MATYIO
Oymary, Oymary C HEpOBHBIMHM KpasM{, NBUIBHYI0O U TpsA3HYyH0 Oymary.
HekauecTBeHHast Oymara MOXeT 3aCTpATh B IPUHTEPE. 3aCTPSITh B MPUHTEPE MOXKET
Takxke MsATas Oymara, Oymara ¢ HEpOBHBIMM KpasiMu. J[J1s W3BJI€UEHUS 3acCTpsBLIEH
OymMar MHOTHE MPHUHTEPHl OOOPYAYIOTCS CHEUUaIbHBIMU JIOKamH. JHorma
OPUXOJIUTCS UCIOJB30BaTh MUHIET. briBaeT , yTo Oymara pBeTcs U €€ MPUXOAUTCS
U3BJIEKATh M0 KycKaM. B 11000M ciyyae 3To HENmpUATHAs Omepalusi, KOTOPYIO HYKHO
IPOU3BOJUTH OYEHb TIIATEIBHO C TEM, YTOObI B MEXaHU3ME NPUHTEPA HE OCTAJIOCh
o0peiBKOB Oymaru. Ilpu paspeiBe Oymaru oOpasyercs cBoeoOpa3Has OyMakHas
ObUIb, KOTOpash TakXe MJODKHAa ObITh yhaneHa. KcraTtu, mo 3Toil ke NpUYHMHE
(BO3MOXHOCTh 00pa3oBaHUs IbUIM) HE CIEIyeT pBaTh Oymary, NMpeaHa3HaAueHHYIO
JUIA TIeYaTH Ha MPUHTEpE, a TOJNBKO pe3aTh, YJAIUB TEpe] UCIOIb30BAHUEM IbLIb.
Hecmotpss Ha Bce MpenoCcTOpOKHOCTH, TMOCIHE JIUTENBbHOW ASKCIUTyaTallid BHYTPH
IpUHTEpa Bce ke oOpa3yeTcs HajeT OyMa)kKHOH MbUIM, KOTOPBIM BpeMs OT BPEMEHHU
JOTHKEH yAamsThCS.

B HepaboueM COCTOSHHMM TPUHTEP CIEAYeT HaKpbIBaTh YeXJOM s
PEeIOXPaHEHUS OT MBUIH.

Pa3 B mecsir 1ienecoo0pa3Ho MpoBOAUTE NMPOPHUIAKTUYECKHE PAOOThI: OUYUCTKA
OT NBUIM, TECTUPOBAHHWE IPU MOMOUIM camomnpoBepku. Ilo mMepe HeoOxomumocTu

HE0OXO0IMMO OYMILATh NeYaTaroUUe TOI0BKHU. JlenaTh 3T0 Hy’KHO OYeHb aKKYpaTHO U
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B IIOJJHOM COOTBETCTBHM C PEKOMEHIALUAMH, H3J0KECHHBIMA B TEXHHYECKON
JOKYMEHTALUH, IPWIAraeMOU K IIPUHTEPY.

Crenyer NMOMHHTB, YTO YEpPHUJIA MOTYT 3aCOXHYTh B ME€YATAIOLIEH TOJIOBKE,
€CJIM IPUHTEP HE UCTIONB3YETCs B TEUEHHE JUIMTEILHOTO BpeMeHu. B HepaboTaromeM
IOPUHTEPE MeYaTarolias roJloBKa 00s3aTeNIbHO JOJKHA HAaXOJUTHCS B IOJIOXKEHUU
NapKoOBKH. Ecii rojioBka He BXOAUT B COCTaB YEPHWIBHOIO KapTpujka (KaK B
npuHTepax Epson), TO Ipu OTCOENMHEHMM KapTpUKa C YEPHHUJIAMU OT T'OJIOBKH
YepHUia B HEW 3aCOXHYT yepe3 2-3 MuHyThl. [l03TOMY, onepanuio cMeHbI KapTpuIKa
HY>KHO TIPOM3BOAUTH OYEHb OBICTPO. ECTECTBEHHO, YTO OCTaBIATH B TaKHX
IOpUHTEpaX TOJOBKY ©0€3 YEpHUIBHOTO KapTpuipka HeIomycTumo! 3acoxiryro
TOJIOBKY HE CJIEAYET IIBITaTbCA IPOMBIBATH CAMOCTOSTENIBHO - OTO IPUBEIET K €€
IOJTHOMY BBIXOAY M3 cTposi. Jlydiie oOpaTUThCS K CHEHHATUCTaM, KOTOpPble UMEIOT
HE00X0a1MMOe 000pyI0BaHUE U OIBIT.

[I[BeTHBIE KONMM, CHAENAHHBIE HA CTPYWHOM IIPUHTEPE, CO BpPEMEHEM
BBIL[BETAIOT, JAXKE €CJIM OHU HE HAXOAATCS Ha MPSIMOM COJIHEYHOM cBeTy. OHM Jrydiie
COXPaHAKTCS B TEMHOTE.

AnnapatHble MpoOJeMbl XapakTEpHbl TOJBKO MPU BBOJE MpUHTEpa B
skcruryaranuto. Ilociie 3TOoro naxke Nnpu UIMTEIBHOW JKCIUIyaTallMy allllapaTHbIC
npoOiemMbl BO3HUKAKOT pEIKO, TaK KaK MPUHTEPhl JOCTATOYHO HAJIEKHBI.
EnuncrBeHHass mpoliiemMa, KOTopass peajbHO MOXKET BO3HHUKHYTh CBf3aHa C
HENpaBWJIBHOM 3KCIUTyaTtanue kaptpumkeid. Ecnu e npoOieMbl U BO3HUKAIOT, TO
OHH, B OCHOBHOM HOCST IIPOTPAMMHBIN XapaKTep.

Iledats mnpous3BOAMTCA U3 IMPUKIANHBIX mporpamMm. Ilpaktuuecku Bce
NPUKJIaJHbIE IPOTPAMMbI UMEIOT OMIIMIO MeYaTu U 0osee Wik MeHee Ooratblii Habop
BO3MOXHOCTEW HACTPOUKU IE€YATH.

[TonyunB mepBble OTIEYAaTKM HA CTPYWHOM INPUHTEPE, CIEAYET UX
BHMMATEIbHO PACCMOTPETh. TEKCTBHI HA BCEX NMPUHTEpAX MEe4aTaroTCsl, KaK IPaBUIIO,
ynoBieTBopuTenbHO. KauecTBo nmevyaru uBeTHbIX Gotorpaduii BecbMa pa3iudHoO - OT
OTKPOBEHHO IUIOXOr0, JI0 O4YeHb Xopomero. YrtoObl HE pa3oyapoBaTbcs B

NPHOOPETEHHOM TPHUHTEPE, HE CIEIYyEeT OKHUAATh OT HEro OOJbIle TOro, HA YTO OH
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cnoco0eH. 31ech YMECTHO €Il€ pa3 HANOMHUTb, 4YTO HENb3s O€e30roBOPOYHO
1oJlaraThCsi Ha pPEKJIaMHbIE BOCTOPTM IO MOBOJY KaudecTBa mnevaTu. Llenwiii psia
IPUHTEPOB BOOOIIE HE OPUEHTUPOBAHBI Ha TEYaTh LBETHBIX (oTorpaduii, apyrue
JAI0T XOPOIIUE PE3YIbTATHI TOJIBKO MPU UCIOIb30BAaHUU CIELHAIBHBIX KApTPUIKEN
u crnenuanbHoi (orodymaru. OmHAKO B pAlie CIy4yaeB MOTYT ObITh MOJYYEHBI
pe3yJbTaThl, Xy/IIIKUE, YEM MTO3BOJISIIOT BO3MOKHOCTH IIPUHTEPA.

OTO NPOUCXOIUT HU3-3a CHEHUPUIECKUX OCOOCHHOCTEHW CTPYWHOW IevaTH,
CBSI3aHHBIX C BOBHUKHOBEHHEM IOTPEIIHOCTEH, KOTOPhIe HEM30EKHO BO3HUKAIOT MIPU
npeodpazoBaHusAX WHPOpPMAIIUU B TMpoIlecce MeyaTH. 3HAHUE ITHX OCOOEHHOCTEH U
IeJICHANpaBIIeHHbIE JEHCTBUA MO YCTPAaHEHUIO MX BJIMSHHUS Ha Ka4eCTBO OTIIEYaTKa
MO3BOJIAIOT 3aMETHO YJYUIUTh pe3yJibTaThl. Takue ACHUCTBUS MPHUHSATO HA3bIBATh
KamuOpoBKOM TmpuHTEpa. B mpolecce KamuOpOBKM TMpPUHTEpPA MPOUBOIATCS
LeJIeHANpaBJICHHbIE W3MEHEHHs HMHGOpMAalMK, MPU3BaHHBIE CKOMIIEHCHUPOBATH
BO3HUKAIOIIME B TpoIecce neyaTH nuckaxkeHus. KaanbpoBka ycTpoWCTB JOCTaTOYHO
CJIIOXKHBIM U Tpynoemkuii mporecc. [IpodeccroHanbl UCTIOIB3YIOT CHEIUANIbHBIC H
BECbMa JOPOTOCTOSIIIME allllapaTHbIE CPEACTBA, C MOMOIIBIO KOTOPBIX H3MEPSIOTCA
BHOCHUMBIE MPUHTEPOM MOTPEIIHOCTH, @ 3aTEM TOYHO PACCUMUTHIBAETCS U BBOJUTCS
NOTMpaBKa JAJI1 UX KOMIIEHCAIIUU.

[Tpu HenmpodeccrnoHambHOM MPUMEHEHUN CTPYWHOTO MPUHTEPA UCTIOIb3YeTCs
METOJ IiefieHarnpaBieHHbIX Mpo0 ("mMeton mpoOd u ommbok"), KOTOphIA Oosee
TPYJOEMOK M HE CTOJb TOYEH, OJHAKO Yallle BCEro, BO3MOXKHO IMOJYYUTh BIIOJHE
pueMIIeMbIE pe3ynbTaThl. [IpocTeNmyM MHCTPYMEHTOM, KOTOPBIM MOXET OKa3aTb
IpU KaTMOpOBKe OOJBIIIYIO IOMOIIIb SBJISETCS KAIMOPOBOYHBIN CephIil KJIMH U KaKoe-
anbo 3TanoHHoe u3oOpaxkeHue. Kcratu, Takue aTpuOyThl MHOrJa (K COXKAJICHHUIO,
PEIKO) BXOAAT B KOMIUIEKT ITOCTaBKU MPUHTEPA.

CrenanHble Ha CTPYWHHOM NMPUHTEPE OTIEUATKH BBITJISAAT, KAk MPaBUilo, Oosee
TEMHBIMU TI0 CPAaBHCHHMIO C M300paKEHWEM Ha JKpaHe MOHUTOpa. IDTOT IP(EKT,
U3BECTHBIM T10J] Ha3BaHWEM 'TpUpAIIEHUE TOHOBOM IIJIOTHOCTH"  SIBISETCS

CJIEICTBUEM OCOOEHHOCTEN MOJTyUYEHUs IIOJTyTOHOB.
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HamomHuMm, 4YTO WUIIO3US TOJYTOHOB CO3JAETCS  3a CYET Pa3IUMYHOU
HACBIIIEHHOCTH TOJYTOHOBOTO 3JIEMEHTA HW300paKEHMsI TEYATHBIMU TOYKAMH.
NHbIMH cnOBaMy, WILIIO3WsS TOHAJIBHOM HACBIIIEHHOCTU OIPENEISAETCS CyMMapHON
IUIOINAbI0, KOTOPYHO 3aHMMAIOT II€4aTHbIE TOYKUM B IIOJYTOHOBOM DJIEMEHTE
U300paKEHUS €CTECTBEHHO, YTO C YBEJIIMYEHUEM IUIOUIAH, 3aHUMAeMOU MeYaTHbIMU
TOYKAMHU, TIOTyTOHOBOW 3JIEMEHT M300pakeHus KakeTcs TeMHee. bymara B Toil min
MHOW CTENEHHU T'MIPOCKONNYHA, TO3TOMY YEpHUIIbHAS Kallisd, OCTaBJIEHHas Ha Oymare
neyararonieil roJI0BKOM NpUHTEpa, MOKET U3MEHSITh CBOM pa3Mephl (PacIuibiBaThCs)
Ha Oymare. M3meHeHue pa3MepoB Kamellb MPUBOAUT K YBEIHMUEHHUIO IJIOLIAIH,
3aHATOW KpacuTeleM, YTO M BOCHPUHUMAETCS Kak Oojiee TeMHOE H300pa)keHue.
OObIYHO, B PUHTEPAX NPUHUMAIOTCA MEPbI, KOTOpPbIE MO3BOJISIIOT aBTOMAaTUYECKU
KOMIIEHCHPOBaTh NPHUPALIEHUE TOHOBOM IUIOTHOCTH. OTHM LEISAM CIY>XKHT, B
YaCTHOCTH, YCTaHOBKa TUIA Oymaru, 4yTo MO3BOJSET aBTOMATUYECKH YUUTHIBAThH €€
CBOMCTBa M BO3MOXXHbIE U3MEHEHHSI pa3MEPOB NEYaTHBIX Karesb Ha Oymare. O1HaKo
MOXHO TaKyl KOPPEKLMIO IPOBECTHM W BPYYHYK0 W3 HCIIOIB3YEMOW A Ie4aTH
OpUKIaAHONW TporpaMmbl. OOBIYHO JOCTATOYHO YMEHBIIUTH OOUIYIO IMJIOTHOCTHh Ha
10-15% nnst mostyyeHust ONTUMAaNIbHBIX PE3YJIbTATOB.

Bropas mnpobGinema, ¢ KOTOpOH MNPUXOIUTCA BCTPEYAThCS, COCTOUT B
HapyLI€HUM LBETOBOro OamaHca. OpHa W3 NPUYMH 3TOTO SBJICHHS CBS3aHA C
npeoOpa3zoBanueM 1BeToBoM wmomenn RGB, koropas wucmonb3yercs —ans
OoTOOpak€HUsI Ha DJKpaHe MoOHMTOpa B I1BeTOoByI0 Moaenb CMYK, kortopas
UCITOJIBb3YETCs IIPU Ievath. M B 3TOM Cilyyae M3roTOBUTENM NIPUHTEPOB MOCTAPAINCH
cAellaTb MHOTOE, 4TOObl M30aBUTH MOJIb30BATENSI OT HEOOXOJUMOCTH KalIHOpOBKE
LIBETOBOM TamMMbl. YacToO MCHONB3YIOTCS CIEHUATIbHBIE TEXHOJOTHMH, KOTOPBIE
JOJDKHBI 3TO JieJaTh aBToMaTtnyeckd. OHOM M3 Jy4YIIMX TEXHOJIOTMH Takoro poja,
ABJISIETCS] TEXHOJIOTHSI, TTosTyunBIas Ha3Banue Color Smart (T. e. "mpucnocoOneHHas
K LIBETY").

Orta texHonorus papadborana kommnanueir Hewlett Packard u ucnonessyercs Bo
MHOTHUX CTPYHHBIX MPUHTEpPAX, BBIIMYCKAEMBIX IIOJ JOTOM TOPrOBOM MAapKOH.

TexHomoruss 3Ta OYEHb CIOXKHA. B 00mmx dYeprax - B Ipolecce IeYaTH
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COINOCTABIIACTCA MCXOAHBIA W MPeoOpa30BaHHBIA 3JIEMEHT HM300paKeHus, U NpH
HEOOXOJMMOCTH BHOCSITCS HEOOXOJIMMBbIE M3MEHEHHs, 4YTOObl BO3HUKAIOIIME
pasynuus cBeCTH K MUHUMYMY. OJTHaKO, aBTOMAT €CTh aBTOMAT, U TO YTO "HPABUTCA"
€My, MOXKET HE IIOHPAaBUTBHCA €ro X034auHy. [IoaTOMy npenycMoTpeHa BO3MOXKHOCTb
OTKJIFOUEHHUSI aBTOMATUYECKON KOPPEKIUH M IPOBENEHUS HEOOXOIUMBIX J0BOAOK
BPYYHYI0. DTO BO3MOXKHO cAenaTh Kak ucnonsdys 1O camoro mpuHTepa, Tak U u3

IIPUKJIAJHOM ITPOrPAMMBI, U3 KOTOPOU BEAETCS MEYATh.
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3anpaBka CTPYHHBIX IPHHTEPOB.

He cexper, uro aGconoTHOE OOJBITUHCTBO JOMAIIHUX MPUHTEPOB CETOMHS
OTHOCUTCS K CTPYHMHBIM II€4aTaloluM ycTpoucTBaM. M He MyapeHo: caMbli
JCIICBbI CTPYMHUK CTOMT pa3a B 3 MEHbIIE, YEM CaMbld JCHICBBIN JIA3€PHBIN
npunrep. IIpaBaa, TyT ectb ogHO "HO". CTOMMOCTH CTPYHHOW MEYaTU 3HAYUTEIBLHO
Oonpuie. [la u KapTpUIKK 3aKaHYUBAKOTCS. OYEHB OBICTPO.

Ha camom jniene He Bce Tak IJ10X0: €CTh BO3MOKHOCTh 3HAUUTEIBHO COKPATUTD
3aTparhl Ha colepKaHue npuHTepa. list 3Toro Bam BCEro JULIb MPUIAETCA HAYUYUThCS
CaMOCTOSITENILHO 3aMPABIATh KapTPUJIKU.

Utak, 4T0 HY>KHO IS 3ampaBKu KapTpumka? BapuaHTOB TyT MOXKET OBIThH
HECKOJIBKO.

[lepBblii — cnenuanbHas 3ampaBoyHas CTaHLUS. OTOT CHOCOO 3ampaBKU
caMblii NpocTOil. BcTaBisiere BHYTph MAalllMHBI KapTPHK, 3aJIMBAECTE YEPHWIA U
HaXXMMaeTe KHOmMKy. Bce, or Bac Oonbiie Huuero He TpeOyercs. IlpaBma, He
oOxonutcs 3aech W 0€3 HENOCTAaTKOB. MaliuHbl yMEIOT 3alpaBisiTh TOJBKO
OIPENICIIEHHBIN TUII KAPTPHUIKEM.

Bropoil BapumaHT — chHeuuanbHbIi HaO0Op, KOTOPBIM BKIIOYAET B ceOs
YCTPOMCTBO [Ji1 CO3JaHUSl OTBEPCTHUS, IINPHUL C HACAAKOM JJIsl 3alpaBKd U
JiepKaTeb KapTpUIKa.

[Tepen mpakTUKOM IMOJIE3HO HEMHOTO M3Y4YuTh Teopuio. JlaBaiiTe pazbepemcs,
YTO K€ TaKoe KapTpuK. B mpuHuune, medararomuii OJOK J000ro CTpyrHOro
OpPUHTEpPAa COCTOMT M3 TpPEX OCHOBHBIX 4acTeil. Bo-mepBbIX, 3TO pe3epByap,
HAIlOJTHEHHBIA YEpHWIAMH M KalWUIspHas CHCTEMA, MOABOMSINAS MX K COILIaM
TOJIOBKH.

Peanu3zoBaHna »Ta KOHCTPYKUHS B pa3HbIX MOJENSAX IMO-pasHoMy. Tak,
HallpuMep, B HEKOTOPBIX KapTpuIKaX YEpPHUJIbHUIA 3aIlOJHEHA CIEeIUaIbHOMN
abcopOupyromiei TyOkoil (4To-TO TUIa MOpoJioHa). B nmpyrux monensx uepHuia
YAEPKUBAIOTCS B PE3EPBYape 3a CUET PA3HUIIBI BHYTPEHHETO U BHEIIHETO /1aBJICHUSI.
Hy a B HEKOTOpBIX KapTpuIXKax 3TO MPOUCXOAMUT 3a CUET CHEUUAIBHOIO MEIIKA,

3aIIOJIHCHHOI'O BO3YXOM.
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I'onoBka — BTOpas yacTe nedararpouiero Onoka. IIpu 3ToM y HEKOTOpPBIX
CTPYMHHUKOB TOJIOBKA HAxXOJMTCS Ha KAPTPUIKE M MEHSAETCS BMECTE C HUM
(nanpumep, y npunrepoB HP). ¥V npyrux xe moneneil ona ocraercst B pUHTEpE, a
MEHSIETCS TOJIBKO PE3epBYyap.

Kpome »TOro, kaxaplii KapTpUIK OCHAIIEH CBOMM COOCTBEHHBIM YHUIIOM,
KOTOPBIM yIIPaBIsET MOJAYeN YEpHWI. B IpuHLKIIE, NMEHHO OH PEaJM3yeT IPOLECC
neyatu. [Ipu BbIXOI€ UnIla U3 CTPOSI BOCCTAHOBUTH KaPTPUIXK YK€ HE YAACTCH.

Bce 310 He ouyeHb CIOXKHO, HO YTOOBI 3ampaBKa MpPOLUIA YCHEUIHO, 3HATh
nos00HbIe BelM HYKHO. Kpome TOro, ajgs NOJy4eHHs XOpPOUIEro pe3yJibTara
HE0OXOMMO TMPaBWIbHO MOJ00paTh uYepHWIa. Jlemo B TOM, UYTO CYIIECTBYET
MHOXECTBO PAa3JINYHBIX KpacoK Uil CTPYWHBIX HPUHTEPOB. B mnomasisromem
OOJIBIIMHCTBE CIY4YaeB HCIOJIb3YIOTCA YEpHHUIIA Ha KpacUTeNsIX (KpacsIiyue BEelecTBa
B TaKWX YEpHUIAX PacTBOPUMBI B BoOj€). Pexe BCTpeuaroTcs OBICTPOCOXHYIIHE
yepHuia (OHU HE CMBIBAIOTCSI BOJOW, HO PAaCTBOPSIOTCS B IIeNOYHOM cpene). Eme
peXe MOYKHO YBUJIETh IMTMEHTHBIE YepHUia (IIMTMEHT HE PACTBOPSETCS HU B BOJIE,
HU B ILETIOYHOU cpelie).

Kpome TOro, uepHuna pasgensorcs Ha TpU TUNA MO (PYHKIHMOHAIBHBIM
CBOMCTBaM: OOBIYHBIE, BBICOKOIO pa3pelieHus M HecTaHaapTHble. B depHuiax
[IEPBOr0 TUIIA UCIOJIB3YETCS MPOCTOM KPACUTENb 0€3 BCAKHUX 100aBOK, IO3TOMY OHH
camble geumieBble. IIpaBma, kadecTBO me4aTH B JTOM CiIydae OCTAaBIIET JKEJATh
ayumrero. CoBceM APYroe JejI0 YEPHUIIA BBICOKOTO Pa3pelICHMs: pe3yJbTaT BUIACH
Jake Ha OOBIYHOW Oymare. OTH uYepHHIIA MPAKTUYECKH HE PACIUIBIBAIOTCS Ha HEW,
YTO MO3BOJISET AEHCTBUTENBHO TOBOPUTH O BEICOKOM Pa3pEIICHHH.

HemHoro ocoOHsIKOM CTOSAT HecTaHAapTHbIe uyepHWiIa. Haltu ux ropaszno
CJIOKHEE, Ja U NPUMEHSIOTCS OHM B OCHOBHOM IpogdeccuoHanamu. K stomy tumy
MOKHO OTHECTH, BO-TIEPBBIX, YEpHUJIA JJIs MeyaTH Ha GoTtoOymare (IprueM UHOTA
JUIA OIpeNeJICHHBIX YEepHWI HyXHa ompezeneHHas (oroOymara), a BO-BTOPBIX,
KPAaCKH C HECTAaHAAPTHOM LIBETOBOW raMMOM.

Ha xaxxqom 3ampaBOYHOM KOMIUIEKTE JTOJDKHA ObITh yKa3aHa MapKa YEepHHUJI.

I[OCTaTO‘IHO IMOCMOTPETh B IOKYMCHTAIINH, HOI[Oﬁ,HCT JIX OH BAIlICMY KapTPUIIKY.
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K mpoGiieme BbIOOpa YEpHUI CTOUT OTHOCUTHCA OUY€Hb cepbe3Ho. llpuns B
Mara3uH, cTapaitecb OpaThb TOJbKO (UPMEHHYIO Kpacky. [lpuyem coBcem He
obsi3atenbHO s npuHtepa HP Opate u yepnuwna HP — nmocratoyno B3sTh "mouTn
dbupmenny" Kpacky, Hampumep, OT komnanuu LG, KoTopas TpOU3BOAUT
COBMECTUMBIE KapTPUKM W KOMIUIEKThl 3alpaBKU MPAKTUYECKH JJISI BCEX
IPUHTEPOB.

Hy a teneps, xorna mbl mproOpend HEOOXOIUMbIE TEOPETHUYECKUE 3HAHUS U
no100pany YepHUIIa, MOKHO MEPEXOIUTh HEMOCPEICTBEHHO K CaMOi 3ampaBke. DTOT
OpoLleCC  JOBOJBbHO  CHJIBHO  OTJIMYAETCS 1 KapTPUIKEH  pa3IMYHbIX

npousBoautene. [loaTromy maBalTe pacCMOTPUM €ro OAPOOHEH.

3. OBBEKTBI UCCJIEJOBAHUSA

[Ipu BBIMOMHEHUM JaHHOW J1TAOOpaTOpPHOW PabOTHI MPUMEHSETCS CIIEAYyOIIee
000opyI0BaHUE U MPOrPaMMHOE 0OeCTeueHUe:

1. DneKTpOHHO-BBIYUCIIUTENIbHAS MALINHA;

2. CTpyiiHbIi OpUHTED;

3. [IporpammHoe obecnieueHue, BXOASIIEe B COCTaB YCTPOUCTBA;

4. PacxoHble MaTEepUaIIbl JJIs1 JAHHOTO MIPUHTEPA.
4.3AJTAHUE HA PABOTY

3anganue Ha pabory Oepercsa u3 llpunoxkenuss No 1, BXojdiiero B cCOCTaB

JaHHBIX MCTOANYCCKHX YKa3aHHﬁ.

123



5. XO/Jl BBIIIOJIHEHUSA PABOTBI

B 3aBucHMOCTH OT 3a1aHMs1, HEOOXOUMO BBIMOJIHUTH CIEIYIOLIUE ACHCTBUS:

1) 3anpaBka 3ampaBiissieMbIX KapTPHIKeH CTpyiiHOro mpunrepa Epson
Photo R200/R300:

a) Jlua 3ampaBKM  3ampaBisieMOro KapTpuka BaMm notpedyercs 1

METUIMHCKUN mrpuil 00beMoM 20-30 mut u okosto 15 mut wepaun (Puc. 1).

\

Puc. 1

I[J'I}I OOJIBIIIETO y,[[O6CTBa KCJIIATCIbHO HCIIOJIB30BATh HMHOpTHBIﬁ mIpun, ¢
PE3MHOBBIM YIIZIOTHHUTCJICM Ha ITOPIIHE, YTO oOecIieynBaeT €ro miaBHbIN XO0na.

0) BcraBpTe mimpuil ¢ YepHUIIAMU B 3alpaBOYHOE OTBEpCTHE KapTpumka (Puc.

2).

Puc. 2

B) BeiiBuHbTE nopiueHs Ha ceds Ha 3-4 cm (Puc. 3).
[Ipu 3TOM B KapTpUDKE CO3aCTCsl pa3psKEHHUE, BO3LyX U3 KapTpUIKa BbliieT

B IIIPpHUIT X OKAKETCA CBCPXY HA YCPpHUIAMMU.
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Puc. 3

r) Ornycture MINpUL, €CAM Bbl HUCIOJb3yeTe IINPULl C PE3UHOBBIM
YVIUIOTHUTEJIEM Ha MOpIIHE - MOPIIEHh CaM BEPHETCS Ha HCXOAHYIO MO3HIIHIO,

WHXEKTUPYS HEKOTOPOE KOJI-BO YEPHUIT BHYTpb KapTpuka (Puc. 4).

1

Ecnu BBI ucnonb3yeTe [ 3alpaBKU OOBIYHBIA INIPHUI] - TO BaM IPHACTCS
caMHM BEPHYTh MOPIIEHb HAa MECTO, OyJIbTE BHUMATENbHBI - U30BITOYHOE JaBJICHUE
BHYTPH KapTPUKa MOXKET €ro MOBPEIUTH (CIAeNaTh 3TO MOKHO, €CIH MPHIOKHUTh
00JIBIIOE YCUITHE)

n) [ToBTopstiiTe oneparyu B) U r) MOKa YEPHUIIA U3 MIMPUIIA HE TIEPETBIOTCS B
KapTPUIK.

e) 3anpaBka kapTpuaxka 3asepiiena (Puc. 5).

Puc. 5

YcTaHoBUTE KapTPUIK B IPUHTED.
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[Topoxnure 10 MUHYT 1 MOXKETE IIPUCTYIIATH K IIEYaTH.

3anpaBKa KapTpuika, HE BbIHUMAs €ro U3 MPHUHTEPA, HEBO3MOXKHA.
Tak Kak yCTaHOBJIEHHBIM B IPUHTEP KapTPUK COCIMHEH C MeyYaTarollei roJoBKOM
NpUHTEpA - JaBJICHUE/PA3PSHKEHUE W3 KapTpUkKa TMEepelacTCs B IEYaTaIOIIyIo
TOJIOBKY MPUHTEPA.

B pe3ynbrare BO3MOXKHBI 3aBO3AYLIMBAHHE I€YATAIOIICH TOJOBKHA IPUHTEPA U
CMEUIEHHUE 1[BETOB.

Kak mnokazana mnpakTMKa MCHOJB30BaHUS 3alpaBISIEMbIX KapTpuKed -
3alpaBUTh KapTPHUK BHE MPUHTEpA NosiydyaeTcs ObicTpee. B aToMm ciayuae Onarogaps
IPO3pPAaYHON KOHCTPYKLIHMH KapTpUIKa MOKHO Cpa3y OLIEHUTh Ka4eCTBO 3alpPaBKU U
Ipy HEOOXOUMOCTH OOHYJIUTH YUII.

Ecnu B xapTpuke MOTHOCTHIO 3aKOHYMIIMCH YepHUIA (3a0bUTH J03aNpaBUTh),
B 3TOM ClIy4ae, IOCJ€ 3alpaBKH, MEPEBEPHUTE KapTPUIK BBIXOJHBIM OTBEPCTHEM
BHM3 U oTkayaite mmpuioMm 0.5 - 1 M. DTo xenarenbHO caeiaaTh U IpU NEPBOM
3ampaBKe, €CJIM Bbl MOJIb3YETECh MITTPUIIAMU MaJeHbKOTo oO0beMa 10-20 M, Tak Kak
BBIXOJHOM KaHaJl KapTpUIKa MOXKET ObITh HE MOJHOCTHIO 3alOJHEH YEepHUIAMHU U
COJIepKaTh BO3MYIIHBIC POOKH. [Ipu MCIoIp30BaHUN MITIPUIIOB OOJIBIIIOTO 00beMa,

WM CBOEBPEMEHHOM 3ampaBke (10 0OHYJIEHUIO CYETYHKA) BO3AyXa TaM HET

2) 3anpaBka cTpyHHbIX kKapTpuakeil gupmbl HP Ha 0a3e yepHWIbHULBI
HP ¢9351.
a) YCTaHOBUTE KapTPUK HA callPeTKy MmeyaTaromieil ToJ0BKOM BHU3.

0) AKKypaTHO yJaJuTe HAKJIEHKY C KPBIIIKH KapTpHJIKa.
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BLACK _ MAGENTA YELLOW

YELLOW MAGENTA

HP Ne21, 129, 130, 131, 132 HP M22

HP Ml134, 135, 136

B) Y 1ajnuTe KOJIadoK cO IINpHULa, 3alpaBI€HHOT0 HYKHbIM [IBETOM UYEPHUII, U
Ha €ro MECTO YCTAaHOBUTE 3alPABOYHYIO UTITY (AUaMETPOM KaK MOXKHO MEHBIIIE).

r) OCTOPOXHO MPOTOJIKHUTE UIITY MOTIy0)Ke BHYTPh 3allpaBOYHOTO OTBEPCTHUS
TOrO 1LIBETa, KOTOpBIA OyJeT 3ampaBisaTbes. KapTpuipk cOIEpKHUT 3aroNHUTEND,
MO03TOMY BO3MO>KHO HEOOJIBIIIOE COMPOTUBICHNUE MTPH MPOTATKUBAHUHN UTJIBL.

1) MenneHHO BBOOUTE 4YEpHWIA B KapTPUDK O TeX MOp, MOKa H30BITOK
YEPHUJI HE TMOABUTHCSI B 3alpaBOYHOM OTBepcTMU. Buumanwme! IIpombiBaliiTe
3allpaBOYHYI0 WUy JUCTWIUIMPOBAHHOM BOJAOM M CYyLIMTE €€ Mepel 3alpaBKOU
IPYTUM I[BETOM.

e) IIpoMOKHHTE OCTAaTKM YEpHUI BOKPYI 3alpaBOYHOIO OTBEPCTHS, BO
n30eXaHue CMEIINBAHNS Pa3HbIX YEPHUIL

k) 3akiieliTe BEPXHIOK YacTh KapTpHKa JIMIKON JIEGHTOM Tak, 4TOOBI BCE
OTBEPCTHS ObUIH T€PMETHUYECKH 3aKPBITHI.

3) IIpokonuTe Urnoil JUNKYIO JIEHTY HaJl 3alIpaBOYHBIMU OTBEPCTUSMU.

1) OyucTUTE MEYaTaloUlyl0 TOJIOBKY M KOHTAaKTHYIO IUIACTHHY KapTpuKa
CyXo¥ candeTKkoi.

K) YCTaHOBUTE KapTPU/K B IPUHTEP U MPOBEIUTE MEPBUYHBIN LIUKII IPOBEPKU

COTJIaCHO MHCTPYKIIUU IO OOCTYKUBAHUIO IPUHTEPA.

3) 3anpaBka kaptpuakeid Canon PG-30, PG-37, PG-38, PG-40 u PG-50
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a) [Tomoxxum kapTpumx (Hakjeika BBEpXy) Ha HECKOJIBKO JHCTOB OymMaru Uiu

canderky (3T0 He0OXO0UMO TSl BIIUTHIBAHUS JTUIITHUX YSPHUIT).

0) 3areM HEOOXOIUMO ceJIaTh OTBEPCTHUE B MECTE, PACIIOIOKEHOM UyTh HUXKE

HAKJICHKH (CM. PUCYHOK ).

B) HaOepem B mmpui yepubie uyepHuina (okojgo 20 mu)u BBEIEM WLy B
orBepctue (mpumepHo Ha ae Tpetu). 3arem OUYEHDb wmennenno (rmaBHOe He

TOponuThes:) 3anbeM yepHuia (anga PG-37 - 10 mi., PG-40 - 15 mi., PG-50 - 20 mi).

r) Teneps 3akiieMM OTBEPCTHE CKOTYEM U OCTABUM HAa HECKOJIBKO MUHYT (€CJIH
BIPYr OyIyT BBIXOJWTbH JHUIIHHE yepHWiIa). 5. BcTaBisieM KapTpuK B MPUHTEP U

MIPOU3BOANM NpouHCTKY comen (1-3 paza). BCE. Tenepp M0oXHO reyaTaTh.

4) 3anpaBka kaprpuaxkeid Canon CL-31, CL-38, CL-41 u CL-51

a) [lonoxxuth KapTpuK (HaKIIeKa BBEPXY) Ha HECKOJBKO JIMCTOB OymMaru uiu

caspeTky (3T0 HEOOXOAUMO /JIsl BIUTHIBAHUS JTUIITHUX YESPHIIT).

0) CHumeM HakJIeHKy (He 3a0yjaeM ee coXpaHuTh). [1oa HakIekol HaXOIATCsS

TPHU OTBEPCTHUSL KOTOPHIE HAJA0 PACIIUPUTH YTOO NPOLUIA UIJIa OT MINPHULA.

B) HECIIEIIA HamogHuM KaXAbli W3 KOHTEHHEPOB YEpHWIAMH B
cootBeTcTBUH ¢ 1IBeTOM (Yellow - xxentsrii, Cyan - romy06oii, Magenta - myprypHbIii),

o 6 mi. kaxxgoro nsera 1 CL-51, mo 4 mn. ga CL-41 u CL-38.

r) Teneps HaKJIEUM STUKETKY Ha MECTO( €CJIM HEOOXOAUMO, TO MOYKHO YCHINTh
CKOTYEM) U OCTaBUM Ha HECKOJbKO MHHYT. 5. BcraBisieM KapTpuIx B NPUHTEP U

IpoU3BOAUM MpouncTKy conen (1-3 pasa). BCE. Teneps MOXXHO nie4ararh.
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5) Canon PGI-5Bk u CLI-8
JlnmurenbHbIE MPOCTOU MPUHTEPA C IYCTBIMM YEPHUIBHULAMHM MPUBOIAT K
3aCBHIXaHUIO YEPHUJ B TICYATAIOIICH TOJOBKE M IMOCIEIYIONIEH HEOOXOIUMOCTH

TIHaTeHBHOﬁ OYHMCTKH I'OJIOBKH C IOMOIIIBIO OYHMIITAOIITNX )I(HI[KOCTeﬁ.

OTBepcTHe
Jy4dule caeaaTh

31€Chb

a) ToHEHBKUM CBEpJOM (IUAMETPOM OKOJIO 2 MM) CHCJIATe OTBEPCTHE B
BEPXHEH yacTH OOKOBOW CTEHKH TIOJIOTO OTCEKA YePHUIIBHUIIBI.

0) B monoxeHnn 4epHUIILHUILIBI JIeXkKa, 00sS3aTEIIbHO HA POBHON MOBEPXHOCTH,
C TIOMONIBIO IIMPHUIIA C TYNOW HWIJION BBOASATCS HYEpHWIA B YCPHWIBHHILY 4Yepes
nojlydeHHoe oTBepcTue. [locie 3amonHeHHs MOJIOT0 OTCeKa YepHWIIa MPOHUKAIOT
CaMHU B COCEJHUUN OTCEK C MEHOMATEPHAIOM B HYKHOM KOJIMYECTBE. DTOT OTCEK HE
JOJDKeH OBITh 3allOJIHEHHBIM TIOJHOCTBIO, TMOATOMY HE CTapailTech BBECTH B HETO

JOITOJIHUTCIBHOC KOJINYCCTBO I-IepHI/IJ'I!
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B) Ilocie 3ampaBku OTBEpCTHE CIEAYET T'€PMETUYHO 3AKIEUTh CKOTYEM H
MOJIHATHh YEPHUJIBHUILY B BEpTUKAJIbHOE MOJokeHue (Haj canderkoi!). M30bTounbie
YepHUJIA B KOJIMYECTBE HECKOJIBKO KaIlelb BBITEKYT Ha Cal(eTKy.

r) Ilocie 3TOro MOXHO yCTaHOBUTH YEPHWIBHMILY B IPUHTEP U MPUCTYNHUTh K
nanbHeime neyatu. Her HeoOXOAMMOCTH B MPOBEIEHHUU CTapTOBBIX IMPOBEPOK
padoOThl comeN WIM YUCTKU TOJIOBKHM, €CJIM YEpHUJIbHMIA ObUIa 3alpaBi€Ha cpasy

ITOCJIC €C OIIYCTONICHUA.
6. COIEP’)KAHUE OTYETA

[Tocne Toro kak Bbel m00n€Tech mpuemiieMOro pesyibTaTa, HEOOXOIUMO
MOKa3aTh MPEIO0/1aBaTeII0 UTOTOBYIO paboTy B BUJE paOOTAIOIIETO MPUHTEPA.

OT4€T MODKEH COoAepKaTh TUTYJIBHBINA JIUCT, ONMMCAHUE BBHIITOJIHECHHBIX paloT,
B KOTOPOM JOJKHBI OBITh TMPEJCTaBICHBI KpaTKUE TEOPETUUYECKUE BBIKIAJIKH,

BO3HUKIINC TPYAHOCTH IIPH BBIIIOJIHCHUHN pa6OTLI H IIYTHU UX PCHICHUA.
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JIABOPATOPHAS PABOTA Ne S.
YCTPOMCTBO JIASEPHBIX IPUHTEPOB. 3AIIPABKA.

1. HEJIX 1 3ATIAYHU PABOTDI

[lens pa®oOTBI COCTOMT B M3YYCHHH YCTPOWCTBA JIa3€PHBIX IPUHTEPOB,
TEXHUYECKUX XAPAKTEPUCTHUK, PACXOJIHBIX MATEPUATIOB MPUMEHSAEMBIX IPU IEYaTH,
MOJIYYHTh TIPEJICTaBlIeHne O (PYHKIIMOHANIE PUHTEPOB, a TAK)KE MOJTYYUTh HABBIK B

3allpaBKC U HpaBI/IJILHOﬁ 9KCILTyaTalluu.

2. OCHOBHBIE TEOPETUYECKHUE CBEJIEHUA

B oOCHOBEe TEXHOJOTHHM JIGKUT TMPUHIUN CYXOTO JIJIEKTPOCTATUICCKOTO
nepeHoca. CyTb JTOr0 TNPHHIMIIA TaKoBa: MCTOYHUK CBETa CBETUT Ha
OpEeABAPUTEIBLHO  3apsDKEHHYIO  MOBEPXHOCTb  C8EMOYYBCMBUMENbHO20  8ald
(poTobapabana, doroBasa). Ha Tex mecrax, Ha KOTOpBIC IOMal CBET, MCHSETCS
3apsii M K OTHUM MeCTaM 3aTeM IMIPUTATHBACTCS TOHEpP. 3aTeM JTOT TOHEp
MEPETITUBACTCS 32 CUET ANEKTPOCTATUKHN HA Oymary, Ha KOTOpOH MOMajacT B MEUKY,
A€ W 3aKperursieTcs, IoJ JCHCTBUEM BBICOKOH TEMIIEpaTyphl M JIaBJICHUS.
Ortmneuarku, CcJAEJaHHbIE TaKUM CIIOCOOOM, HE OO0STCS BJIard, YCTOWYMBBI K

HCTHUPAHHIO U BBIIIBECTAHUIO. KauecTBO Takoro I/I306pa)KCHI/I$I O4YCHB BBICOKO.
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Ommoka!

HcToyHnKn cBeTa, KOTOPBIE MCHOJB3YIOTCS B YCTPOMCTBAX C TEXHOJOTHEHN
CYyXOT0 OJJIEKTPOCTATUYECKOrO TIepeHoca, ObIBalOT pa3Hble. B cambIX mepBbIX
YCTPOMCTBAX 3TO OBUI CBET JIaMIlbl, OTPAXEHHOW OT OpPUTHHATA: MUMEHHO TaKUM
o0pa3oM JeNnanuch W JENAlTCs 0 CUX MOp aHaiorobbie kKomuu. OJHAKO TMO3KE
NOSIBUJIACh TEXHOJIOTHSA, B KOTOPO MCTOYHHUKOM CBETa CTal Jiyd Jasepa. [loHsaTHO,
YTO MPUHTEPHI, B KOTOPBIX CTal MCHOJB30BATHCS ATOT MPUHIMUII 3aCBETKHU
CBETOUYBCTBUTEIBHOIO BaJla, CTajJd HAa3bIBaThCA JIA3€PHBIMH INpUHTEpaMH. Jlyu
na3epa, OTpaXEHHBIN OT OBICTPO BpalAOLIErocs MHOTOTPAHHOTO 3epKaiia (IPU3MBbl),
npoOeramIuil CTPOUYKy 3a CTPOUYKOM IO BCEH JJIMHE CBETOYYBCTBUTEIHHOTO Baja,
IIPOPUCOBBIBAET TEM CAMBIM Ha HEM IMOCIIENOBATENBHO, MO MEPE €ro BpAILICHUS,
AJIeKTpoCcTaTH4YecKoe n3o0pakenue. Ha 3acBeueHHbIe y9aCTKHU MIOTOM MPUTSATHBACTCS
TOHep. Bpamasce ganpiie, CBETOYYBCTBUTENBHBIN  0OapabaH  BXOOUT B
CONPUKOCHOBEHHE ¢ OyMarol M 3a CUET HaIpsHKEHUs NEpPeHoca, MPUBOJUMOIO K
OyMmare MoCpeiCcTBOM pPOJHKa MEpPeHoca, TOHEP MEePEeHOCUTCs Ha Oymary, OCTaBascCh
NpUMarHMYEHHBIM K HEW /10 TeX Mop, MoKa Oymara ¢ TOHEpOM Ha HEM, He MonaAcT B
y3ell TepMO3aKperieHus (MeuKky), rjae ToOHep OyaeT BIUIaBJieH B Oymary, co3/laB TeM

CaMbIM TOTOBBIM OTIIEYATOK.
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CReToaAHGOHaA
MHHCEKS

DOKYCHPYILAE
MHHIB

ToHepHbIH
POAHE

CRCTONFRCT RHTCLM R ""
Gapaban

Ponnk

Ommuoka!l REpEReS

AJbTEpHATUBHBIM MCTOYHMKOM CBETa, KOTOPBIN 3acBeunBaeT GorodapadaH B
COBPEMEHHOM TIPUHTEpE, SIBIACTCS CBETOAMOAHANA JMHelka. OHA COCTOUT U3
MHOXkecTBa (0T 2.5 10 10 ThICSY WITYK, B 3aBUCUMOCTH OT pa3pelieHUsi JTUHEUKH)
CBETOJIMOJIOB, pPa3MEIIEHHBIX B pPAa (00pa3ylolmMX TEeM CaMbIM C8emMOOUOOHYIO
JIUHelK)Y) BIOJb BCEH JUTMHBI CBETOYYBCTBUTEIHLHOTO Bajia. 3aCBETKA OJTHON CTPOKH B
CBETOAMOTHOM MIPUHTEPE MPOUCXOIUT OJHOBPEMEHHO: IO KOMaH/Ie KOHTPOJIIEpa, Te
CBETOAMO/IbI, TOJ] KOTOPHIMA Ha CBETOUYYBCTBHTEIHLHOM Bally JOJKHA TMOSBUTHCS
TOYKa M300pa)KEHUs, BCIBIXMBAIOT, OCTAJbHBIC - HET. PSAIbI TOYEK MpH BpallleHUH
dboTobapabana Takke QOPMHPYIOT Ha HEM DJIEKTPOCTATHYECKOE H300paKeHHE,
KOTOpPO€ 3aTeéM TPOSBIACTCS TOHEPOM W TIEPEHOCUTCS Ha Oymary, Tae W

3aKPCINIACTCA - TOYHO TaK JKC, KaK OIIMCAHO BBIIIC JIJIA na3epH0171 IIcyarTH.
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KauectBo mnewaTn, mojgydyaeMoe Ha HOPUHTEPAX, HCHOJB3YIOIIUX 3TH JBE
TEXHOJIOTMH, NMPAKTUYECKH MACHTUYHO U CaMU OTIEYaTKU 00JafaroT OJMHAKOBBIMU
HOTPeOUTENBCKUMU CBOMCTBaMU. OHAKO €CTh M HEKOTOPbIE OTIINYUSL.

Ectp MHMHYCBI My CBETOAMOJHOM TEXHOJIOTMHU: JOCTATOYHO CIJIOKHO
TEXHOJIOTMYECKHU CclieJaTb BCE CBETOAMOJbl B JIMHEHKE C OJUHAKOBBIMU
XapaKTEPUCTUKAMHU, YTO MOKET NMPUBOIUTH K HEPABHOMEPHOCTH H300paKeHHs IO
BEPTUKAJIM; HAa CETOJHSIIHUNA JI€Hb, JIy4, UCILyCKAaEMBbIl CBETOJAHOOM, HEBO3MOXKHO
MOJIyJINPOBaTh, YTO IPHUBOJUT K HEBO3MOXHOCTU BapbUpOBaTh pa3Mep TOUKH,
KOTOPYIO 3aCBEYHMBAET HA ()OTOBAY ITOT JIyH.

Hauwnnas ¢ mas 2005 rosa 3To orpaHM4eHue NepecTano CyliecTBOBaTh. B mae
¢upmoit Oki Obun mpexactaBinenbl Ha peiHKax Anonun, EBpomsl u CHIA HOBBIE

npuntepsl mozaeneit C9600 u C9800, cBeueHHE KaxJOTr0 CBETOJMOJA B MEYATHBIX
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rOJIOBKaX KOTOPBIX MOHO MOJYJIMPOBATh, CO3/laBasi MHOTOOUTHYIO PAacCTPOBYIO
touky. C snera 2006 roya 3Ta TEXHOJOTHS MPUMEHSETCS BO BCeX 0€3 MCKIIOYCHUS
UBETHBIX cBeTOAMOAHBIX mnpuHTepax OKI, a ¢ 2007 roma mnepexkoyyer U B
MOHOXPOMHBIE.

PaccmorpuM  mpomecc medyaru  0ojiee  moapoOHO (HA  mpuMepe

CBETOAUOIHBIX MPUHTEPOB OKH)

1. ITopaua dOymaru

NmeHHO ¢ 3TOrO0 HaumHaercs mporecc nedatd. bymara mogaé€rcs u3 JIOTKa
OpUHTEpPA TP MOMOIIU nodarowe2o poauka. OH TpHKUMaeTcs K madyke Oymaru u
BpaIllasiCh HAYWHAET CABUTaTh BEPX IMMAUYKW B CTOPOHY MEXAaHU3Ma MPUHTEPA.
BepxHuil nuct otnensercss OT OCTAIbHOW MayKu MPU MOMOIIM T.H. MOPMO3HOU
niowadky, Ha3bIBAEMOU TaKXKE cenapamopom, KOTopas OCTaHaBIMBAET JIBU)KEHUE
BCEX OCTAJIBHBIX JINCTOB, OAABAS B IMPUHTEP TOJBKO OAMWH. J|BUTasCh Jajbliie, JUCT
IIOIAJIaeT IIOJ POJMK PETUCTpalMM, TAE €ro IEepeIHUN Kpal BBIPABHUBAECTCA.
[IpousBoauTcs 3TO 3a CUET HEOOJIBIION 3aIEPKKU BPAIICHUSI ITOTO POJIMKA, KOTJa
Oymara, rmojaBaeMasi HEIPEPHIBHO U3 JIOTKA HECKOJIBKO "TOpOUTCA" Tiepes; HUM, MoKa
OH He Bpaumaerca. Korma oH HauMHAeT BpalllEHHE, TO 3aXBaThIBACT MEPEAHUN Kpail

LEJTUKOM 1 OyMara npoaacTcsi B MPUHTEP POBHO.

2. 3apsaaka ¢oroBaja

5

—\ l’:}‘lhﬁ HPaAEu

SoroBaatan
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OnHOBpEMEHHO c noaaveu Oymaru HAaYMHAETCS 3apsiKa
ceemouyscmeumenvHo2o eania (gpomobapabana). 3apsiaka TPOU3BOIUTCS TIPHU
nomot Poauxa 3apaoxku (Charge Roller), Ha KOTOpBIM MOJAETCA MOCTOSHHBI
OTPULIATENBHBIN MOTEHUHAN C Bwvicokogonemnozo bnoka I[lumanus (BBBII).
[ToBepXHOCTh CBETOUYBCTBUTEJIBHOI'O Bajia MOJYyYaeT MOCTOSHHBIA OTPULIATEIbHBIN
3apan 1Mo Bcell jumHe Bana. Ciegyer OTMETHUTh, YTO MMEHHO IMPOLECC 3aPSIKH
dboToBasla  TPATUIIMOHHO  COMPOBOXKAAJICA AKTUBHBIM  BBIICJIICHHEM  O30HA.
[Ipoucxoausio 3TO MOTOMY, YTO BMECTO POJHMKA 3apAKH paHEe HCIOJIb30BaICA
KOpoHamop - TOHKasi HUTh, MO KOTOPOH MPOXOJUI TOK BBICOKOTO HAIPSKECHUS,
CO3/IAIOIINI KOPOHHBIN pa3psj (0TCI0a U Ha3BaHUE "koporamop" uinu "kopompon"),
co3naBas 3apsag Ha ¢orobapadane. IlapamiensHo c¢ 3apsgom (orobapabaHa, HUTH
KOpPOHATOpa MOHU3HPOBAJIA BO3/IYX, 3aCTABJISAS MOJIEKYJIbI KUCIOPOIa PaCIlEIIAThCS,
o0Opa3ysi B 00ibIIOM KoiudecTBe 030H. [loye3HbIl B MallbIX J03aX, B OOJBIIMX OH
BpEJICH MJI 3/I0POBbs, MPUBOJS K TOJIOBOKPYXEHUIO U yTomiisiemocTu. Ha ceronns
IIPAKTUYECKU BO BCEX MPUHTEPAX KOPOHATOP 3aMEHEH POJIMKOM 3apsiIKHU, TIPH paboTe

KOTOPOTO He 00pa3yeTcsi 030H.

3. 3acBeTKa

BOTOGApIGH Eyara oD apaT e

Omuoka!

Ceemoouoonass aunetika (MMM B CcIyd4ae C Ja3epHbIMH TPUHTEpAMU -

CKaHMpYyIOUMH 1o JuiMHe QoToBana .yuy .Jazepa) OCBEIAET OTPULATEIBHO
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3apsOKCHHYIO  TTOBEPXHOCTh  (poToOapabana. MecTta, KOTOpBIE JOJKHBI  OBIThH
3acBeueHbl Ha (oToOapabaHe, ONPEACNSAIOTCS KOHTPOJUIEPOM  MOCTPOCHHUS
n3o0pakeHus. Ha Tex mecrax, KyJna momajgaeT Jyd CBETa, OTPHUIATCIBHBINA 3apsi
CHUMAETCs, CTaHOBSCh HYJEBBIM. Tem cambiM Ha TOBEpXHOCTH ¢oTtobapabana

CO3,Z[aéTCH QJICKTPOCTATUYCCKOC I/1306pa)KCHI/I€ 6YI[}’HICF O OTIICHATKa

4. IlposiBka

Aoznpyowes
POk 3apaikKe // NE3ENe

Fanuk

nogaM
AE3AN TOHERA

ToTobapsbad

OTpunatenbHO 3apsKEHHBIM  poiux nodauyu moHepa TPUTAET TOHEPY
OTpULIATEIbHBIN 3aps U TONAET €ro Ha poaux nposasku. Jlozupyrowee nessue
pacmpenensieT ero Ha 3TOM POJIMKE TOHKHM pOBHBIM cioeM. [locie sToro Tonep
BXOJIUT B KOHTAKT ¢ (hoToOapabaHOM M NMPUTATUBAETCA HAa HETO B TEX MECTax, /e
OTpHUIIATEIBHBIN 3apsAl ObUT CHAT IMyTEM 3aCBETKH. TeM caMbIM 3JIEKTPOCTATHIECKOE
(HeBU-TUMOE) n300pakeHue npeodpasyercst B BuauMoe (riposisisiercs). [I[putsHyThIif
K ¢orobapabaHy TOHEp HBIKETCS Ha HEM Jajbllle, TOKAa HE TMPUXOIUT B

COMPUKOCHOBEHHE C Oymaroi.
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S. Ilepenoc

DoTobapabas

Ponue nepeHoca BEEIN

B mecte koHTakTa (porobapabana ¢ Oymaroi, moj OyMmaroi HaxOAUTCS eié
OJIUH POJIMK, HAa3bIBAEMBIN poiukom neperoca. Ha Hero momaércsi mojaoKu-TeabHbINA
3apsll, KOTOpbIH OH cooOmaer u Oymare, ¢ KOTOpPOMl KOHTakTupyer. YacThuku
TOHEpPa, BOHIS B CONPHUKOCHOBE-HHE C IMOJIOKHUTEIBHO 3apsKEH-HOM OyMaroif,
HEePETATUBAIOTCS Ha HE€ U YJEP>KUBAIOTCSA HA TIOBEPXHOCTH 3a CUET AIIEKTPOCTATUKH.
Ecim B 3TOT MOMEHT MOCMOTpeTh Ha Oymary, Ha Heill Oyaer chopMUPOBaHO
HOJTHOCTBIO T'OTOBOE H300pa-KeHUEe, KOTOPOE, OJHAKO MOXKHO JIETKO DPa3pyLIUTh,
OpoBels MO0 HEMYy MalblieM: M300pa)KeHHWE COCTOUT W3 MPUTIAHYTOTO K Oymare
IOpOIIKAa TOHEpa, HUYEM JPYTUM, KpOME OJCKTPOCTaTHKH, Ha Oymare He
yaepxuBaemoe. J[ns monydenust GUHAIBHOTO OTredaTka n300pakeHrne HE0OX0 MO

3aKpENUTb.
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6. 3akpernienue

TepMcTop

OTOeNUTENE \
By Hary

TepuocEan

HarpeeaTenuHeld
INSMEHT

f“-.m

"-l---

P mHol
PONHE

Moonopwana
NPYy¥rUHa

3akperuisieTcsi n3o0paxkeHue 3a c4€r HarpeBa W naaBiieHud. [Ipoucxonut 3T1oT
npoiiecc B neuke (¢ghvtozepe). OHa COCTOUT U3 JIBYX BaJOB - BEPXHUM Basl, BHYTpHU
KOTOPOTO HAXOJUTCS HarpeBaTEeNIbHBIA 3J€MEHT (OOBIYHO - rajoreHHas Jjamia),
Ha3bIBAEMbBI mepMo6aiomM W HWKHUN Ball (MPUXCUMHOU POJUK), KOTOPBIH
NpKUMaeT OymMary K BEpXHEMY 3a CUET nOONOpHOU NpYiiCuHbl. 3a TEMIEpaTypou
TepMOBaJIa CIACIUT MepMOOamuuK (Mmepmucmop).

[Tpu HarpeBe OymMaru TOHEp, MPUTAHYTHIN K HEH, pacIiiaBiIseTcsl U B KHUIKOM
BU/JIE BXKUMAETCS B TEKCTYpy Oymaru. Buliifig U3 nedku ToHep OBICTPO 3aCTHIBAET, YTO
CO3/1aéT MOCTOSIHHOE M300paKeHUE, YCTOMUMBOE K BHEITHUM BO3AeHCTBUSAM. UTOOBI
Oymara, Ha KOTOpOW HaHECEH TOHEp, HE MPWININAJIAa K TEpMOBaly, Ha HEM
BBITIOJIHEHBI  oTnenuTenu Oymaru. Creayer OTMETUTh, 4YTO TEpMOBal - HE
€AVMHCTBEHHAsl pealn3alusi HarpeBareis. AJbTEpPHATUBOW SBIAETCA I€YKA, B
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KOTOPOM MCHOJIB3yeTCsl TEPMOIUIEHKA: CIEeUHAIbHbIA TMOKMI MaTepual ¢ Ha
HarpeBaTe/IbHBIMU JJIEMEHTaMHM B CBO€H CTpykrype. IIpeumymectBo mnedek c
TEPMOIUIEHKOM COCTOUT B TOM, YTO OHU OUYEHb OBICTPO (MPAKTUUECKH Cpa3y IMOCe
BKJIFOUEHUS IPUHTEPA) BBIXOIAT Ha pab0ovyr0 TEMIEPATypy, B TO BpeMs KakK IMEUKe C
TEpMOBajJaMH HEOOXOAMMO BpeMs, 4TOObI MPOrpeThes nepesn HadaioM padoTsl. C
IPYroi CTOPOHBI, IJIEHKA OoJiee TO/IBEPKEHA ITOBPEXKACHUIM, B CIIy4ae €CJIM BHYTpPb

IIEYKU MONAAET TBEPABIN IPEIMET.

7. OuncTKa

B mponecce mepeHoca He BeChb TOHEP, KOTOPBIM JTOJDKEH ObUI MONAcTh Ha
Oymary, B JIEWCTBUTEIILHOCTH Ha He€ momnagaeT. YacTh ToHepa OCTaéTcsi Ha
noBepXxHOCTH ¢oTobapabana. i e€ OYUCTKH B CBETOAUOAHBIX HpuHTEepax Oku
CYIIECTBYET CHEUUANbHBIA YUCTAIMUNA UK. OH BBINOJHSAETCS moche Kaxabix 10

JIMCTOB WJIN IIPUHYAHUTCIBHO 3aIlyCKACTCA BPYUHYIO IIOJIB30BATCIICM.

YHETAERR oK
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B npouecce 3Troro nMkia, HanpsbKeHHE NONAETCS HA CHEUUAIbHBIA poaux
oyucmky (HaXOISAUIMIICS HUKE poJiuKa 3apsana). ToHep MepeTAruBaeTcs Ha STOT
pOJIMK, a 3aTeM BHOBb BoO3BpaimlaeTcs Ha (orobapadban. Ha ero moBepxHOCTH OH
JOXOJWT JI0 POJHMKA TPOSIBKM, HAa KOTOPBHIA HA IMKIE OYHCTKH MOMAETCS
MOJIOKUTENIbHBIA TOTEHIMAJI, YTO 3aCTaBJISIET TOHEP MEPEeXOJUTh Ha HEro Hu
BO3BpallaThCs B OyHKEp CO CBEKMM TOHEpOM. TakuM o0Opa3om paboTaeT cucrema
PELUPKYJISIIINY, TTO3BOJISIONIAs MOBTOPHO HMCIOJIb30BaTh TOHEP, KOTOPHIA HE IO
Ha Oymary. Hamo ckasaTh, 4TO 3TO He caMas pacnpocTpaHéHHas cxema. B Oosbiiom
KOJIMYECTBE MPUHTEPOB HE UCIOIB3YETCS PELUPKYIISIHI. BMecTo ponrka OYUCTKHU B
KapTpUKax TaKuxX MPUHTEPOB cTout uucmsuee aezsue (Cleaning Blade), kotopoe
MEXaHU4Yecku ''cpe3aer" OCTaTKM TOHEpa ¢ TMoBepxHocTu (orobapabana u
OTNPABIACT WX B CICHHAIbHBIA OyHKep cOopa OTpaOOTKH - TOJIOCTh BHYTPH
KapTpU/Ka, 3aU30JMPOBAHHYIO OT TIOJIOCTH, T/I€ HAXOIUTCS CBEXHM ToHep. Y
KaXJ0r0 M3 TaKUX IMOAXOJOB €CTh IUIIOCHI M MUHYCHL. [lnrocom kapTpumken c
OyHKEpOM OTpaOOTKU SABISIETCS TO, YTO TOHEP, YYACTBYIOIIMN B Te4yaTH, BCErna
YUCTBINA, CBOOOJIHBIN OT MyCOpa, KOTOPbIA MOXKET MONAacTh B HEro ¢ Oymaru. [Lirocom
KapTpUIKEN ¢ pelupKysinuen siBisiercst 3ameTHas (10 30%) skonomust ToHepa. [Tpu
UCIIOJIb30BAaHUU KAauyeCTBEHHOM Oymaru OOJNbIIMX Npo0JieM HE BO3HUKAET U C
MYCOpPOM, HO €CJIM Ha OyMare S5KOHOMUTh, HATHUYKUE PELUPKYIISIIHUA ObICTPO MPUBEAET
K YXYIIICHUIO Ka4eCcTBa MeYaTu 3a CUET 3arps3HEHUs TOHEPa U U3HOCA BaJlOB BHYTPH

KapTpHIKa.

HBCTHaﬂ Jad€pHada U CBE€ETOAMOAHAA NeYaTh

OcCHOBHBIE TIPHUHIIUIBI MOCTPOCHUSI U300paKEHUS M TIEPeBO/a €ro ¢ "s3bIKa

I_II/I(i)p" B BH,HHMBIﬁ OTIICYATOK IMOJHOCTBIO aHAJIOTUYHBI TOMY, KaK 3TO IIPOUCXOJHUT B

yépHo-Oenbix npuHTepax. [loaToMy paccMoTpuM 3/1€Ch TOJIBKO CO3/IaHHE IBETHOTO

U300pakeHUsl, UCIOJIb3YEMBIE JUISI 3TOTO 3JIEMEHTbl U TEXHOJOTHYECKUE PELICHMUS.
JUist co3aanmsi HBETHOTO M300paXkeHUsI IPUHTEP J0JKEeH chopmupoBarh Ha Oymare 4

HaKJIaAbIBAIONINXCA JAPYyr Ha JApyra H300pakeHus, Kaxaoe M3 KOTOpPhIX Oyaer
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OKpAIIEHO B CBOM I[BET: rOay00M, My pIypHbIH, KENTHIM WX YEPHBIIA. ITO OCHOBHBIC
nojaurpagpuyeckiue I[BETa, Yy4YacTBYIOUIME B CYOTpPaKTMBHOW MOJEIN CO3/aHus
nBeTHOro u3oOpaxkeHus. CymecTBYIOT 2  pa3lIMuHBIX cHocoba  co3laHus
MOJTHOLIBETHOTO M300pakeHUs: MHOTOIIPOXOHAS U OJAHOIIPOXOHASI TEXHOJIOTUSI.
MHoronpoxogHasi TeXHOJIOTHMSl IIOAPa3yMEBaeT HaJIWYME B IPUHTEpE
IPOMEXYTOUYHOTO HOCHUTENs (T.H. PEeMHS TMepeHoca M300pakeHus1) Ha KOTOPBIA Ha
KaXXI0OM M3 MPOXOJ0B NOMajgaeT nu3odpaxkeHue cpoero 1seta. [locine ¢popmupoBanus
BCEX YETBIPEX M300paKEHUM roTOBas MOJHOLBETHAS KAPTUHKA NEPEBOIUTCS C PEMHS
nepeHoca Ha OyMmary TOYHO TaK >K€, Kak B PACCMOTPEHHOM BBIIIE UYEPHO-OETOM

BAPHAHTC HA 3TaIlC 5.

Takass TeXHOJIOIrus OYECHb Xopomo OTpa60TaHa - IIPUHTCPBI 1 KOIIUPOBAJILHBIC
arIraparbl, HCIIOJIb3YIOIIHC eé, OBITM  CaMBIMM IICPBBIMU  TTIOJTHOIUBCTHBIMU
YCTpOﬁCTBaMH. Ha CCrogHAa 9Ta TCXHOJIOIHA HCIIOJIB3YCTCA B OCHOBHOM B CaAMBLIX
MIIaInX MOACIIAX IBETHBIX JIA3CPHBIX ITPUHTCPOB, UTO IMMO3BOJIACT ACJIaTh X BECbMa
I[GIHéBI)IMI/I. OI[HI/IM N3 OCHOBHBIX HCAOCTATKOB TaKOM TEXHOJIOTHHU CUYUTACTCS

A0CTATOYHO HHU3KasA CKOPOCTH HBCTHOﬁ InéyaTu (,Z[J'Ifl Q)OPMHpOBaHI/I}I ITOJIHOLIBECTHOT'O
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M300paKEeHMs, KaK XOpOIIO BHMJIHO Ha AaHUMAaLMU CJEBAa, MEXaHU3M IpUHTEpa
BBIHY>K/JICH COBEPILUTD 4 pabounx X0/a).

Kpome Toro, B cuily A0CTaToyHO OOJBIIOTO KOJUYECTBA MMOJBHKHBIX
AJIEMEHTOB BHYTpPU MpPHUHTEpa, IpU pabdoTe TAaKOro MexaHu3Ma co34aéTcsi MHOTO
myma (0ocoOblifi BKJaJA B O3TO BHOCUT BpAIAIOIIMNACS PEBOJIBBEP C TOHEP-
kaptpukamu). CKOpoCTh u€pHO-O€Nol medaTd TaKuX MIPUHTEPOB OOBIUHO
OpUOIMKAETCS K CKOPOCTHU MEeYaTH XOPOILIUX CETEBbIX MPUHTEPOB, a CEOECTOMMOCTD
yEpHO-0€sIof MeyaTh NPaKTUYECKH paBHA CEOECTOMMOCTH IeyaTH Ha OOBIYHOM
4&pHO-0€JI0M MIPUHTEPE.

Heo6xonmumo oOpaTuTh BHHUMaHuUE, 4TO pecypc ¢Gorobapabana W peMHS
nepeHoca U300paKeHU! AJI1 MHOTOIIPOXOJAHBIX MPUHTEPOB OOBIYHO 3ASIBISIOTCS JJIS
4&pHO-0eNbIX oTmedaTkoB. [Ipu 1BETHOW medaTu 3asBICHHBIA pecypc HAJ0 JCIHUTh
Ha 4.

OnHonpoxoaHas nme4yarhb (B HauOoJiee XapakKTEPHOU CBOEH peann3aluu, B TOM
quclie UCHOJb3yeMOH M B LBETHBIX NpuHTepax OKHM) MojapazyMeBaeT HaJU4Me B
OPUHTEPE YETHIPEX NEYATHBIX MEXaHU3MOB, PACIOJIOKEHHBIX B psAl (TaHAEMHBIH
TUI) U CO3JAIOLIUX MOJHOLBETHOE M300pakeHHWE HEMOCPEICTBEHHO Ha Oymare 3a
onvH mnpoxoa. bymara aBumkeTcs Ha TPAHCHOPTHOM pEMHE Yepe3 IPUHTEp U
MPOXOIUT MOCTEAOBATENbHO MO KaXIbIM U3 YETHIPEX IBETHBIX (hoTOOapabaHOB, C
KOTOPBIX Ha HEE IEPEHOCUTCS TOHEP, B PE3yJIbTaTE YEro 3a OAUH MPOXOJ CO31aETCA
NOJIHOCTBIO  c(hopMHUpOBaBIlieecss LBETHOE  M300paxeHue. Takoil  cmocod
dopMupoBaHus H300paKEHUSI TMO3BOJISIET JIOCTUraTh BEChbMa BBICOKOW CKOPOCTHU
LBETHOW meuyatu, B 3-4 pa3a NpEBBIIAIOLIEH CKOPOCTh NMEYaTH MHOTOIPOXOJIHBIX

OPUHTEPOB (UTO OUEBU]IHO).
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CxkopocTh u€pHO-0e10ii neyaT Mpu 3TOM TakKe BecbMa Bbicoka. [Ipu uépHo-
Oenoii meuarn mnedaTHbie OapabGanbl 1BeTOB CM u Y mnNoAHUMAKOTCS HaJ
MOBEPXHOCThI0O OymMarn W HE NPUHUMAIOT YYacTHS B CO3JaHUHM H300paKEeHHS,
Oyarogaps 4emMy UX pecypc Ipu 4€pHO-OEJION IMevaTh He pacxoayercs. A 4€pHBIi
O6apabaH uWMeeT BO3MOXKHOCTb BpallaThCsi OBICTpEe, TaK KaKk OTCYTCTBYIOT
JIOTIOJTHUTENbHBIE TOTPEOUTENIM JIHEPTruu B BHIAE TpEX npyrux (orodapabaHOB.
bnarogaps npsiMoMy MapiipyTy OpOXOKACHUST Oymaru MOSIBIASIETCS BO3MOXHOCTh
MCIIOJIb30BaTh HOCHUTEIHM JOCTATOYHO OOJBIION IUIOTHOCTH, @ KPOME TOrO, B CHIY
OTCYTCTBUSL IPOMEXYTOUHBIX HOCHUTENIEH, MOXHO HCIOJIb30BaTh MaTepUalibl

MPEBBIIAIONINE CTAHJAPTHYIO JUIMHY: B YaCTHOCTU MedaTrarth Ha OaHHepax JIIMHOU

OJIHOHpOXOJIHaSI TCXHOJIOTHA HBCTHOfI Ie4aTu, BIICPBBIC PCAJIM30BaHHAA Ha

1o 1.2 metpal

OrO/DKETHBIX IBETHBIX TpuHTepax umeHHO ¢upmonn OKI (momens OKIPAGE Sc,
nosiBUBIIasics B Hadane 1998 roma), crana BO3MOXHOW B OCHOBHOM OJarofaps Tomy,
YTO JIsl 3aCBETKU (DOTOBAIIOB HMCIIOJIB3YIOTCSI KOMIAKTHBIE CBETOAMOIHBIC JTMHEUKH,

d HC I'POMO3JAKHC OIITUKO-MCXaAHNYCCKHC JIa3CPHBIC CHCTCMBI.
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OnHako, 11 TOCTHXKEHHS OBICTPOI IIBETHOM M€YaTH, CETOHS OAHOMPOXOAHAS

TEXHOJIOTHSI MCTIOJb3yeTCs] B IBETHBIX MPUHTEPAX MHOTHX MPOM3BOAUTENCH (XOTS
JAJIEKO HE JJII BCEX OYEBHJIHO, YTO CKOPOCTh TMEYaTH BOOOIIE SBISCTCS BAKHBIM
dakTopoM I MBETHBIX NTPHHTEPOB). Ho peanmsanus Yacto OTIWYAETCS OT
u3nokeHHo Beimie. CrpaBa TpUBEAEH OIWH W3 TNPUMEPOB (MMPUMEHSETCS B
npunTepax Konica-Minolta u Xerox). Jlns mneyaTd HCHONB3yeTCS TEYaTHBIN
KapTpuDK, B KOTOPOM COJCpXKUTCS 3 Baja, JBa M3 KOTOPHIX (POPMUPYIOT
MIPOMEKYTOYHOE JBYX-I[BETHOE M300paKCHHE, a HA TPEThEM H300PaKEHUS C JIBYX
BaJIOB CKJIAJBIBAIOTCS U (OPMHUPYIOT MOJHOIEHHOE IIBETHOE M300paKeHUe, KOTOPOe
TYT K€ HAHOCUTCS Ha OyMaru M 3aKperisieTcs B IMeUKe.

Jlnis 3acBeTKH (POTOBAJIOB HCIIOJIB3YETCS OCTPOYMHAsi CHCTEMa pas3felieHus
Ja3epHBIX JIy4el, nMeromas GpupMeHHOe Ha3BaHUE y KaXIOTO M3 MPOU3BOIUTEIICH.
OdYeBUIHBIM HEIOCTATKOM TaKOH CHUCTEMBI SIBISETCS HEBO3MOXXHOCTH JKOHOMHH
pecypca HEeUCIOJIb3yeMBIX BaJlOB MpU YEPHO-0€II0i meuaTu: Bellb Bce 3 Bajia Bceraa
OyIyT HaXxOIUTHCS BO B3aMHOM COINPHUKOCHOBEHHWH W TMOCTOSHHO BpPAIaThCS BHE
3aBHCHMOCTH OT TOTO, IIBETHOE M300pakeHue co3qaéT mpuHTep min u€pHo-oenoe. C
JIPYroil CTOPOHBI TPHUHTEPHI, HCIOJB3YIONIUE TaKoW MeTo] (HOPMHUPOBAHUS

I/I306pa)KeHI/I$I, ABJIAIOTCA BECbMA KOMIIAKTHBIMH U 'y HHUX YJIO6HO pcain3oBalH AOCTYIL
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K pacXOJHBIM MaTepuanaM. J[a u meuaTHsI KapTPUIK BCETO OJUH BMECTO UETHIPEX,
KaK B PACCMOTPEHHOM BBIIIE BAPUAHTE.

CrnenyeT OTMETUTH, YTO PACXOAHBIMU MaTepUaiaMH ISl [IBETHBIX MPUHTEPOB
apisitores 4 Tonepa (o ueram CMYK), KoTopble yCTaHAaBIMBAIOTCS B IPUHTEP MO
oTaenbHOCTH; (oTrobapaban wiau QorobapabaHbl (71 OJHOMPOXOTHON IE€UaTH),
peMeHb TepeHoca i MHOTOIPOXOJHOTO MPHUHTEpPa M TPAHCIOPTHBIM pEMEHb B
OJIHOIIPOXOJIHBIX TPUHTEpaX, a TaKXkKe Medka. YacTo MpOU3BOAMUTENN HE 3asBISIOT
NeYKy B KauecTBE PAcXOJHOrO MarepHuaia, HO OObIYHO €€ pecypc 3aMeTHO HIKE
pecypca caMOoro HpUHTEpa U MOJB30BATEII0 PAHO WM TMO3AHO HYXKHO Oyner eé
3aMeHUTh. JIETKOCTh 3aMEHBI U OTCYTCTBHE HEOOXOJAMMOCTU MPOU3BOJUTH 3aMEHY
IIPU TTIOMOIIIN CEPBUCHOTO MHKEHEPA MOKET SBJIATHCS 3aMETHBIM IPEUMYIIIECTBOM.

B orimune ot 4€pHO-OENbIX TPUHTEPOB, B IIBETHBIX HE MOXKET OBITh
NpUMEHEeHa CMCTeMa PelMPKYJSIIHA TOHEepPa, TOTOMY Kak B Ipoliecce paboThl TeM
WJIA UHBIM 00pa30M TOHEP OJHOTO I[BETa MOKET MOMACTh B 30HY KapTpUKa IPYroro
nBera. Eciu mipu 3ToM OH Oy/eT OTHpPAaBIICH B CUCTEMY PELIMPKYJISIUU, TO 1BET €ro
OyIeT oTauMyaTbCs OT YWUCTOIO W CO3JaTh HOpPMallbHOE U300pakeHue Oyner
HEBO3MOXKHO. IlosToMy B IIBETHBIX NpHHTEpax BCerga MCHOIb3yeTCsl cOpoc
O0TpabOTaHHOIO0 TOHEpa B OyHKep M €ro moclienylomas ytuiausauus. byHkep mpu
TOM MOXET OBITh OPraHW30BaH KaK B KauecTBE OTHAEIbHOU EMKOCTH (KOTOPYIO
MOKHO JTUOO 3aMEHUTh, KaK PEKOMEHJI0BAHO, TUOO MPOCTO OMOPONKHUTH, KAK Yallle
BCEro MW JENAlT), TaK M B BHJE 3aU30JIMPOBAHHON TOJOCTH HETMOCPEICTBEHHO B

TOHEP-KapTPHUIKE.

CBeTOI[I/IOIlHaH JIMHellKa B AeTaJasAX

Ceeroqnoanasi (LED - or Light Emitting Diode) auHelika sBisercs
MCTOYHHUKOM CBETA, 3aCBEUHMBAIONINM IMOBEPXHOCTH (poToOapabaHa B CBETOIMOIHBIX
npuHrepax. [lo cBoel CyTM OHa SBIAETCA AJIBTEPHATHUBOM J1a3epy C ONTHUYECKOU
CUCTEMOW Pa3BEPTKM B KJIACCUYECKOM JIA3€pPHOM NPHUHTEPE U MOJHOCTHIO 3aMEHSIET

ero byHKIIHIO, HE MEHSIS TEXHOJIOTUU ANEKTpOrpaduu.
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CBeTomnoaHasl JIMHEWKAa COCTOUT W3 HAOOpa OTHETbHBIX HMCTOYHHUKOB CBETa -
CBETOAMOJIOB, pPa3MENIEHHBIX Ha TEKCTOIMTOBOM 1uiate. Ha opHOM mroiime
CBETOAMOAHON nuHEWKn MoxeT pasmemarbcss 300, 600 wnm 1200 ornenbHBIX
CBETOJIMOOB, YTO OyJET OMNpeaesaTh pa3peniarollyld CIOCOOHOCTh NPHHTEpA, B

KOTOPOM TaKasd CBECTOAUOAHAA JIMHEHKA HCIIOJIB3YCTCA.
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CBeT OT UCTOYHUKOB MPOXOJIUT Yepe3 JTUH3bI, COOpaHHbIC B 2 psija.

S-KpaTHOE ¥BEJINHEHNE

Omuokals

JIuH3bl TIpEeACTaBISIOT COOOW 7-MUJUIMMETPOBBIE OTPE3KHM ONTOBOJIOKHA.

Kaxxapiit U3 Takux OTPe3KOB MPOBOJIUT Yepe3 ce0si CBET OT HECKOIbKUX MCTOYHHUKOB,
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IIpru 3TOM CBCT IPOXOAUT 4CPEC3 JIMH3Y 110 CIHPpAIM W IoIagacT BCCra Ha CTPOro

onpenenéHHoe Mecto GorodapadaHa.
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BaxxupiM mapameTpoMm SIBIISIETCS MpaBUWIIbHOE (POKYCHOE PAaCCTOSIHUE OT TOpLA
JUH3BI J0 MOoBepXHOCTU (hoToOapabaHa. Eciin 0HO HE BBIAEPKAHO, TO U300paKEeHUE
Ha oTmeudaTke OyaeT pa3mbIThiM. s obecrieuyeHUs HEOOXOIUMOTO PACCTOSHUS B

LOBCTHBIX CBCTOAHOAHBLIX IIPHUHTCPAX HCIIOJIB3YIOTCA CICHHUAJIBHBIC IMPCHMU3HOHHBIC
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doxycupyromue BCTaBKHA, OJHHM KpaeM OIHPAOIMAECs Ha IOBEPXHOCTH

dortobapabana, a IpyruM - Ha PEryJMPOBOYHBIN HKCLUEHTPHUK, Pa3MEIIEHHBIA Ha

KpennexHue

OcHoBaHUE

KOPITYyCE CBETOIMOIHON JIMHEUKHU.

DokyeUpyonne NUH3bI

SKCUCHTPUK i ' |_Mun konrponnepa
dokycHpylollan BCTaBka s : ._CeeToguonpl

doToBan

Omuodka!

B cuiy 0coOEHHOCTM KOHCTPYKLUMH CBETOJUOJHAS TEXHOJIOTHS HMEET
OUYEBUIHBIC IPEUMYIIIECTBA MO CPABHEHUIO C OOBIYHOM JTa3€PHOI TEXHOIOTHEH

3. OBBEKTbBI UCCJIEJOBAHUA

[Tpu BBIMOJHEHUH JAaHHOHN J1TA0OPAaTOPHOW PabOThI MPUMEHSETCS CICAYIOIICE
000opyI0BaHUE U TIPOTPAMMHOE 00ECTICUCHHE:

1. DNeKTPOHHO-BBIYUCIUTEIbHAS MAITHA,

2. JIazepHslil IpUHTED;

3. IIporpamMmMHoe obecrieueHre, BXOISIIEE B COCTaB yCTPONUCTBA;

4. Pacxoanbie MaTepuaibl Ha JAaHHYIO MOJIETb IPUHTEPA.

4. 3AIAHME HA PABOTY

3amanue Ha pabory Oepercs u3 Ilpunoxkenms Ne 1, BXojmsimiero B cCOCTaB

JaHHBIX MCTOJUYCCKHUX YKa?)aHHﬁ.
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5. XO/J BBIIIOJIHEHUSA PABOTBI

3anpaBka kaptpuxa npuatepa HP 2500.

1. OTBUHTHUTE TPU BUHTA, KOTOPHIC JIEPAKAT 3ariyIlIKy B MECTE KaK MOKa3aHo (yUYTHUTE,
YTO OJIMH BUHT OYJI€T MEHBIIIE YEM JIPYTHE)
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2. CHUMUTE 3arTylIKy.

3. OTBepHUTE ABa BUHTA HA IPOTHUBOIIOJIOKHON CTOPOHE KapTpuIKa (¢
MEXaHU3MaMH ), KOTOPbIE JIepKaT 3arIylIKy.

151



4. CHUMUTE 3arayliKy. 3alOMHUTE MOJIOKEHUE MEXAHU3MOB MPEKJIC, YEM CHSTH UX.

5. CHUMHTE MEXaHHU3MBI M OTJIOKHUTE UX.

6. OTKpyTHTE JBa BUHTA, KOTOpbIE JAepXKaT IJIACTUHY CTaOMInM3aTopa. JTa IIacTUHA
MO/JIEPKUBAET POIUK «Pa3pabOTUMKa» U POJIMK NEpeiavyu YEPHUIL.
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[loscuenne. CHUMUTE DJIEKTPUYECKHME KOHTAKTBI, pPACIOJIOKEHHbIE B KOHIAX
3ariyKu

7. [InactuHa cTabuimn3aTropa CHsTa
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8. OTBUHTUTE JABa BUHTAa Ha MPOTUBOIOJIONKHOM CTOPOHE KAapTPUIXKA, KOTOpPbIE
HaxOJAATCS B MECTE, TI€ INTACTHHA 3aKPbIBAIOIAsi TOHEPO-XPAHWIINLLE.

9. CHUMUTE TIACTUHY.
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10. BeiabTe poiuk «pa3paboTdrKay Kak MOKa3aHo HILKE

11. He 3a0yabTe pacnoyioxKeHUe poirKa, a MMEHHO, KAKUM KOHIIOM OH ObLI
YCTaHOBIIEH.
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12. Mcnionib3ysi MaJIeHbKYIO OTBEPTKY € IJIOCKUM LUIMIIOM, OTBEPHUTE C3aH
KapTpHUJDKa 3aIMTHOE KPEIJIEHNE KaK ITOKa3aHO HUXKE

13. Caumure ero
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14. OTBUHTHTE ABA BUHTA, YTOOBI CHATH MJIACTUHY, KaK MOKAa3aHO HIDKE

15. Wcnonb3ysi HOXK THIATEJIBHO Cpe3aliTe KICUKYIO PE3UHY, KOTOpas 3aleyaTbiBacT
KapTPUK U TJIaCTMACCOBBIN MMATPOH.
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16. CHuMHUTE IIACTHHY, OCTOPOKHO, TaK KaK OHA OCTpas

Buumanue: Bol 10omkHBI OyieTe BHOBb 3aledararbh KapTPUIK U IUIATUHY, UCHIOJIb3YS
MOI00HBIN MIACTHIPh MPEXE, YeM cOOMpaTh BCE.

YIAJIEHUE YUITA OEM
17. WUcnonb3yiiTe MalleHbKYI0 OTBEPTKY C IJIOCKMM MUIMIIEM, YTOOBI CHSITH YHII,
KOTOPBI NPHUKIIEEH K BEPLUIMHE KapTPUIKA KaK IOKa3aHO HUKE
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18. Kak TonpKO 4nIl y1ajaeH, HOBBIM JOJKEH OBITh YCTAHOBJICH MPEXIE, YEM BbI
co0epere KapTpuIK

19. Ucnonb3yst MajJeHbKYIO OTBEPTKY C IJIOCKMM ILUTUIIEM, YJIaJUTE KPBIIIKY TOHEpa-
XpaHWIUIIA KaK MMOKa3aHO HIDKE.
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20. OcraTku TOHEpa 3aMOJHAIOT TOHEpO-XpaHuiauuie. OUUCTUTE €ro MpU MOMOIIH
nbljaecoca.

3AMEHA 'EPMETU3MPYIOIEN ITEHBI
21. Wcnonb3ys cKallblielb, cpe3aiiTe MaJleHbKYI0 YacTh MEHbI TakK, 4TO0Obl Bbl Moriu
JIETKO OTOPBAaTh OCTAIIbHYIO CBOEU PYKOH.
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22. CHUMUTE C CaMOIPUKIIECUBAIOIIEHCA TOAJICPKKU U MPUKIICUTE TIEHY TIIATEIbHO
Kak MOKa3aHO HUXKE

23. Hakuneiite pe3snHOBYIO IMOJIOCY K >KEJIE3HOM IJIACTUHE, YTOOBI BHOBB 3aredyararhb
IUIACTMACCOBBIN MATPOH. 3aKPYTUTE BUHTHI 3aKPETISs MIIACTHUHY .
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24. CHOBa HAINOJIHUTE TOHEPO-XPAHWIHILE TOHEPOM. 3aKpOWTE KOHTEHHEp H
cobepuTe KapTpUIK.

6. COAEP’ KAHUE OTYETA

[Tocne toro xak Bbl n0OBETECH MOJIOKUTEIBLHOTO pe3yJsibTaTa, HEOOXOIUMO
MOKa3aTh NPENoaBaTeI0 UTOrOBYIO paboTy B BUIE padOTAaOUIEro NPUHTEPA.

OT4uéT AOMKEH COoAepKaTh TUTYJBHBIN JTUCT, OMUCAHUE BBIIOJHEHHBIX PaloT,
B KOTOPOM JOJKHBI OBITh MpPEJCTaBICHBbl KpaTKUE TEOPETUUYECKUE BBIKIAJIKH,

BO3HUKIIIME TPYAHOCTH IIPU BBIMOIHEHUU PaOOThI U IyTH UX PEIICHHUS.
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Ipuioxkenue 1

JlaGopartopnas pa6ota Ne 1.
Ha ocHoBe 3amganus Ha OyMa)XHOM HOCHUTEJIE, BBIJIAHHOTO IMPETo/IaBaTeleseM,

IPOU3BECTH OLIM(PPOBKY OPUTHMHAIIBHOTO JJOKYMEHTA.

JlabopaTtopnas pabora Ne 2.
PaccMoTpeTh mpuHIUIT pabOTHl TUIAHIIETHOTO CKaHEpa, MPOU3BECTH 3aMEHY

JIaMIIBI.

JlaGopartopnas pa6ota Ne 3.
Paccmorpers mpuHIMIT pabOThl MATPUYHOTO TMPUHTEPA U TMPOU3BECTH

3amnpaBKy KapTpuKa.

Jlabopatophas pabora Ne 4.
PaccmoTpeTs mpuHIMN paboThl CTPYHHOTO MPUHTEPA U MIPOU3BECTH 3aMPaBKy

KapTpupKa MIPUHTEpA.
JlabopaTtopHas paborta Ne 5.

PaccmoTpeTs mpuHIMI pabOThI JTa3€pHOTO MPUHTEPA U MPOU3BECTH 3aMPABKY

€ro KapTpuIKa.
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