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— mapamiensHbiii nopt LPT (IEEE 1284);
— mnocneaoBartenbHblil mopt COM,;
— SCSJ;
— USB;
— nokanpHas cetb (RJ-45).
9 Paspemnrenue npunTepa, dpi.

Bonpocwl onsa konmponsa

1 OcHOBHBIE KOMITOHEHTHI JIA3€PHOTO MPUHTEPA.

2 KakoBbI 3TaIthl a5iekTporpaduaeckoi (JrazepHoii) meyaTu?

3 OcHoBHble xapakTepucTuky nazepHoro (LED) mpunTtepa.

4 KakuMu TOCTOMHCTBAMH U HEJOCTATKaMH 00JIaafo0T JTa3epHbIe IPUHTEPHI?
5 Kakumu nmapameTpaMu onpeaessieTcsi KauyecTBO mnevaTu?
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BBeaenue

Lenbto mpenopaBanusi aucuuiuinael «OBM u nepudepuiitbie ycTpoWcTBay
ABIAETCA OOy4eHHe CTyJICHTOB MpPUHLUNAM IIOCTPOCHHS W  OpraHM3aluu
neprdepuitHbIX yCTPOHCTB B COCTaBE aBTOMATH3MPOBAHHBIX CHUCTEM 00pabOTKU
nHpOpMaIH, GOPMHUPOBAHHE YCTONUMNBBIX HABBIKOB 110 UX TPUMEHEHHIO.

Metoauueckue peKOMEHAlMU IOMOTYT CTYJEHTaM B MOJATOTOBKE K BBIIOIHE-
HUIO Ta00paTOPHBIX PadOT IO TUCIUIUINHE.

Meroandeckre peKOMEHAAIMN K BBINOJIHEHHUIO JTaOOPaTOPHBIX padOT MO IHC-
e «9BM 1 nepudepuiinble ycTpoiicTBa» JaHbl C UCIIOJIB30BAHUEM JICKIIMOH-
HOTO MaTepHana, a TakKe NPHUBEICHBI 33JaHHs K HUM M CIHCOK JIMTEpPaTyphl AJs
IIOATOTOBKHU.
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CBETOYYBCTBUTEJILHOH (DOTONPHUEMHOI JIEHTE MOCIEOBATENbHO JUI KayKAOTo IBETa
toHepa (Cyan, Magenta, Yellow, blacK). TexHosorumdecku IaHHBIH TIpoLECcC
OCYIIECTBIISIETCS BECbMa HEIPOCTO, MOATOMY LIEHbI Ha IIBETHBIC JIa3ePHbIE MPUHTEPHI
JI0 HE/IaBHETO BPEMEHHU OCTaBaJIMCh JOBOJIBHO BHICOKMMHU.

Hocmouncmea na3epHbIX TPUHTEPOB:

— BBICOKOE KauyecTBO, IPH 3TOM TpadHyecKoe pas3pelieHHe MOXeT OBITh
1200 dpi u Gosnee;

— MeYaTarT Ha JI000M JOCTaTOYHO MIOTHOH 6yMare (0T 60 r/M?);

—BBICOKast CKopocTh mewyatd (ot 4 mo 40crtp./mMuH u BbIE (ppm —
page per minutes));

— CKOPOCTb II€4aTH HE 3aBHCHUT OT Pa3pelIcHUs;

— HHU3Kasg ce0ecTOMMOCTh KONWH (Ha BTOPOM MeECTE II0CI€ MaTPHYHBIX
MIPUHTEPOB);

— MaJIOUTYMHOCTb.

K nedocmamiam nazepHbIX Me4aTaIOMINX YCTPOHCTB OTHOCSTCS:

— paboTaroT NOCTPaHUYHO, ITOITOMY HEOOXOIMM OOJBIION 00BEM MaMATH IS
oydepusaruu (ot 2 Mb u 6oiee);

— BBICOKAsI CIIOKHOCTh OITUYECKOI CKaHUPYIOLIEH CHCTEMBI, COJeprKallield MHO-
JKECTBO ONTHYECKHX OJIEMEHTOB (3€pKalbHble MHOTOTPAaHHUKH JUISi OTKJIOHEHUS
Iy4Ka; KOJUIMMHUPYIOIINE U (GOKYCHPYIONIUE JIMH3bL; IUINHAPUIECKHIE JINH3EI U 1P.);

— HEOOXOAMMOCTb YacTOH 3aMEeHbI TOHUPYIOLIETO MOPOIIKa;

— 00JIBIIIOE TOTPEOICHHE AIEKTPOIHEPTHH;

— [IOBBILICGHHOE ~ BIMSHUEC BBICOKOH TEMIEpaTypbl OKPYXKAIOIIEH cpezbl
U BJIQXKHOCTH.

Kpome nasepreix mpuaTepoB, cymectByioT LED-npuntepst (Light Emitting
Diode), xoTopsle MOMyYMIn CBOE Ha3BaHME M3-32 TOTO, YTO MOIYHNPOBOIHUKOBBII
Ja3ep B HUX 3aMEHEH «IPeOCHKON» METbYaNIINX CBETOIHOIOB.

Pasymeercs, B JaHHOM ciiydae He TpeOyeTcsl CIIOXKHAs ONTHYECKas cHcTeMa
BpalllalOIIUXCsl  3epKajl ©M  JuH3.  M300pakeHHe  OJHOW  CTPOKH  Ha
CBETOUYYBCTBHUTEJILHOM OapabaHe (opMHUpyeTCs: OHOBPEMEHHO.

8.1 Texnuueckue xapakmepucmuku npunmepos

[u—

TexHonorus nevyarw.
2 lIBeTHOCTH:
— MOHOXPOMHBIE;
— IBCTHEHIC.
®opmart nevat (min & max) — A5, BS, A4, A3ur. 1
CKopocTh TIeYaTH, CUMB./MUH (CTp./MUH).
5 Pecypc npunTepa (KOJIN4eCTBO KOMuil):
— MaKCHMaJbHas MECSYHas Harpy3Ka;
— o0mmuit pecypc.
6 Pecypc xapTpumxa (KOJIHMYECTBO KOIHH).
CTOMMOCTB OTIEYaTKA.
8 AmnmapaTHblit HHTEpdEC:

W

-
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3apsHKEHHOTO 3JIEKTPUYECKUM  3apsoM, MOIYNPOBOAHUKOBBIN CIIOH CTaHOBHUTCS
MIPOBOJISIIMM TOJIBKO B 3TOM TOYKE W B HEH NPOUCXOAMT paspsn (3apsil «CTEKaeT» ¢
OCBEIIIEHHO ITOBEPXHOCTH).
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Pucynok 8.1 — @yHkunoHanbpHas cxema paboThl Ja3epHOro IpUHTEpa

TakuM o0pa3oM, Ha TOBEpXHOCTH OapabaHa cO3maeTCs HEBUAMMOE 3JIEKTPO-
CTaTHYeCKOe M300pakeHNe CTPaHUIIBI 33JaHHOTO pa3Mepa.

Ha cnenyromem stane u300pakeHHE MPOSIBISIETCS C MOMOIIBIO 3IIEKTPO-
CTaTHYECKH 3apsHDKEHHON IbUICOOpa3HON TOHHMPYIOIIEH Kpackd (TOHEpa) W3 YacTHI
JMaMETPOM HOpsAKAa HECKOJIbKMX MUKPOMETPOB. TOHEp NMpHIIMNAeT K MOBEPXHOCTH
GapabaHa TONBKO TaM, TAE MMEETCS CTAaTUYECKHH 3apsi MPOTHBOIOIOXKHOTO 3HAKA.
Tam, e noBepXHOCTH OblIa 00TyUeHA JIyHOM J1a3epa, TOHEp He NPHIIHIIACT.

IIposiBIeHHBI TOHEPOM PUCYHOK NpH BpalleHMH OapabaHa MpHUKacaeTcss K
3apsHKEHHOM MPOTHBOIIOJIOKHBIM 3apsiioM Oymare B Touke npuema. [lon Bozmeiict-
BHEM DJICKTPOCTATHUECKOTO MOJISI Ha IIOBEPXHOCTH OymMaru popMHupyeTcsi TpeOyeMblit
PHCYHOK, KOTOPBIH (DUKCHPYETCsl IIyTeM pacIUIaBICHHS TOHEpa CHEIUaTbHBIM
BaJIMKOM M CKpEIIEHHs ero ¢ OyMaroi NprKMMHBIMU BaJHKaMH.

Takum 00pa3oM, MOXHO BBIACIHUTH CIEAYIOUIME OTambl 3neKTporpadu-
YECKOW MeyvaTu:

— 3JICKTpOCTaTUUECKas 3apsaka horodapadaHa;

— (hopMupOBaHHE IITEKTPOCTATHIECKOTO H300pAKEHHUS;

— nepeHoc ToHepa Ha GorobapabaH («IIPOSIBICHUEY);

— IIepeHoC ToHepa Ha Oymary;

— 3aKperuieHHne TOHepa.

B 1mBeTHOM IazepHOM MpUHTEPE AIEKTPOHHOE M300pakeHne GopMmupyercst Ha

1 JlaGopatopnasi paGora Ne 1. MeToabl 3amucu U KOAUPOBAHUS
JAHHBIX HA MATHUTHBIX HOCHTEJISIX

Hens padoTbl: H3Y4YUTH METOMABI

MAarHuTHBIX HOCHUTCIIAX.

Iopsinox BeInOIHEHUsI padOTHI

1 I/IBy‘-H/ITB OCHOBHBIC TCOPECTUYCCKUEC IIOJIOKEHUA, CIACIIaB HCO6XOJII/IMBIB BbI-

IIMCKHU B KOHCIICKT.

2 IlocTponTh cXeMBbI KOAWPOBAHHBIX JTAHHBIX (110 00pasity pucyHkoB 1.1-1.3) s
Pa3IMYHBIX METOZIOB KOJMPOBAHWS, 3allONHWB IIA0JIOHBI B OTYeTe (IIpHIIoXKeHHue A)

COIJIaCHO BapuaHTYy (Tabimua 1.1).

3 [IpoaHanmm3upoBaTe IMPEUMYIIECTBA

KOJIMPOBaHMUS.

Tabmuua 1.1 — BapuanTsl 3aganuii

3almMCu W KOJAWPOBAHUA HAHHBIX Ha

HCAOCTAaTKH  KaXa0ro

Howmep Bapuanra JlaHHBIE U1 KOQUPOBAHMS
1 10011010
2 00101101
3 01110011
4 11011110
5 10000100
6 00011010
7 11001110
8 00100001
9 11101000
10 01011001
11 10101001
12 01010110
13 00101111
14 00111101
15 11101101

OcHOBHBIE TEOPETHYCCKHUE MOJIOKCHUA

1.1 Memoo 3anucu 0anHbIX HA MAZHUMHBIX OUCKAX

Merton 3amucu JAaHHBIX Ha MAarHuTHBIX JHCKaX HC€ 3aBHCHT OT MCTOIOB

KOOUpOBaHUs.

MeToas! KOOUpOBaHUA JaHHBIX B3aWMHO HECOBMECTHUMBI, HO BCE€ OHHM IIOJpa-
3YyMEBAIOT OJAUMH M TOT K€ MCETOJA 3alucCu, HCHOHLSyeMBIﬁ IIpu MHOTUX BHIAAX




KOJUPOBaHUsI JAHHBIX U UMEHYEMBII Memooom 3anucu 6e3 6036paujenus K Hyo ¢
uneepcueit (NRZ — Not Return Zero).

3anucek 110 mMemody NRZ ocyuiecTBisieTcsl MyTeM HU3MEHEHHsI KOHTPOJIEPOM
HaKONMTENsl HalpaBlIeHUs] TOKa B OOMOTKE 3allMCH Ha MarHuTHOW rosoBke (MI)
YTEHU/3aMCH. DTO BBI3BIBACT M3MEHEHNE Ha OOpaTHOE HalpaBliCHHE MarHUTHOTO
MOTOKA B CEPJICUHUKE FOJIOBKH, YTO MPUBOAUT K MOSIBIIEHUIO HA HOCUTENE YYacTKOB C
NIPOTUBOIIOIOXHON MarHUTHOM OpUEHTAaLMEH.

Ilpu 3anucu TMPPOBBHIX NAaHHBIX HA MAarHUTHOM HOCHUTEJE IPOU3BOIUTCS
u3MeHeHue HATIPaBIICHU TOKa 3anucu B o0MoTke MI'. Takum 00pa3oM, MarHUTHBIHA
noTok B MI" u3MeHsIeT HalpaBIeHUe MarHUTHOT'O JOMEHa Ha IPOTUBOIIOJIOKHOE U Ha
MIOBEPXHOCTU HOCUTEINS OCTAKOTCS MACHUMHbIe Omne4amky — IepeXoabl 0T OAHOIO
HaIpaBJICHUS TOMEHA K IPOTHUBOIIOJIOKHOMY.

B npouecce cuumupiganun nanHbIx ¢ Hocutens B MI' HHAyIUPYIOTCSI UMITYIbCBI
B MOMEHTBI BPEMEHH, KOrJa I0J I'OJOBKON OKa3bIBAIOTCSI MEPEXOIbl — MacHUMHbLE
omneuamxu.

IIpy cunTHIBAaHMM 3TH HAMAarHWYCHHBIE YYAacTKHA BBI3BIBAIOT II€PEMEHBI
HaIlpaBJIEHUs] MAarHUTHOIO MOTOKA B TOJIOBKE, a OTCYTCTBHE TaKOM IEPEMEHBI Ha
MPOTSDKCHUM  3aJJaHHOTO HHTEpBajla BPEeMEHHM (TaKTa) pPacCMaTpHUBaeTCad Kak
OTCYTCTBUE MAcHUMHO20 omneyamka. IIpoMCXOIUT 1M INepeMeHa MarHUTHOrO
MIOTOKa OT MOJOXXUTEIBPHOTO HAMpaBICHUS K OTPHUIATSIFHOMY WWJIH OOpaTHO
HECYIIECTBCHHO: WMEET 3HAa4CHHE TONBKO CaM ¢hakm nepemeHvl ROAAPHOCHU
(Hanmu4Me WK OTCYTCTBUE MACHUMHO20 OMNEYamKa).

1.2 Memoowt KOOuUposanus OAHHBIX HA MAZHUMHBIX OUCKAX

Merto/bl KOJUPOBAHUSI CaMU M0 cebe He 6ausiiom Ha TIEPEMEHBl HAIPaBICHHS
MMOTOKA, a JIMIINb 33Jaf0T MX PACIPEACICHHE BO BPEMEHH, TaK YTO KAPTHHA ITHX
nepeMeH CO3/JaeT 3aMKCh.

IIpu BBIOOpPE METOAAa KOAMPOBAHHS HEOOXOMUMO YYHTHIBATH BO3MOXKHOCTb
MOJIYUCHHUS.  GbICOKOU  NJIOMHOCMU, NOMEXOYCMOUYUBOCMU U OOCHOBEPHOCIU,
CILOJICHOCHb MPAKMOE 3aTINCH U BOCCTAHOBJICHHS TAHHBIX U PSJ APYTHUX (HaKTOPOB.

Tpakxmom (unu Kananom) 3alUCHU-BOCIIPOM3BECHHST HA3bIBAIOT COBOKYIHOCTh
anmapaTtHbIX CPEACTB, MO3BOJIIONINX MPHU OMEPALHUIX 3aMKHCH MOMYYaTh OTIECYATKH
HA HOCUTEJIC B COOTBETCTBUH C TEM WA HHBIM METOJOM KOIMPOBAaHHUS U
BOCCTAaHABIMBATh 3alMCAHHYIO KOJOBYIO IOCIIEAOBATEIbHOCTh TIPH OHEPALUIX
yreHus. [Ipy MarHUTHON 3amUMCH OCHOBHBIMH KOMIIOHCHTAMH TPaKTa 3amlKCH-
BOCIIPOU3BE/ICHUS SIBIISIOTCS MAarHUTHBIE TOJIOBKM (3allUCH U BOCIPOHM3BEICHUS),
a TaKkXKe KOHTPOJLJICP HAKOIUTEIIS.

Bce uucnennvie 3navenus 8 1abopamopHoi pabome 0arOmcs Ha npumepe 2ubKo-
20 MazHumHoz2o oucka (Ouckemoi).

1.2.1 Yacmomnas mooynayus (FM — Frequency Modulation).

KoaupoBanue no memoody uacmomnoil mooynayuu MOXHO OblJI0 ObI Ha3BaTh
KOAWPOBaHHEM C €AWHUYHON IUIOTHOCTHIO. IIpm 3TOM Meronme B Hadame OHTOBOTO
ANIEMEHTA 3aIUCHIBACTCS OUT CHHXPOHU3AIMH, 3 B TIPOMEKYTKAX MEKIY IMOCICTHUMH —
OHUTBI JaHHBIX.
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8 JlaGoparopnass padora Ne 8. Jlazepubiii (LED) npunrep.
YeTpoiicTBO M IPUHIMII AeHCTBUA

Henp paGoThl: W3YyYUTh YCTPOWCTBO H MPHHIUIN PabOTHI J1a3epHOTO
(LED) npunrepa.

Iopsinox BeInOIHEHUsI padOTHI

1 M3y4nTh TEOPETHYECKYIO YacTh pPaboOThl, clelaB HEOOXOJMMbIC BBINMUCKH
B KOHCTIEKT.
2 U3yunth yCTpOHCTBO M mpHHOMI paborsl naszepHoro (LED) mpunTepa
(pyHKIIOHATBHYIO CXEMY ).
3 OpopMuUTh OTUET:
— (yHKIMOHANBHAs cXeMa JIa3epHOTO NIPUHTEPA;
— TabJIMLBI Pe3y/IbTaTOB MCCIEIOBAHUS Ja3epPHOrO NpUHTEpa (COrNIacHO
BapHaHTY);
— BBIBOJIBI 110 JJaOOpaTOpHOIT padore.

OcHOBHBIE TEOPETHYCCKHUE MOJIOKCHUA

CoBpeMEHHBIM JIa3epHBIM TIedaTarImuM ycTpoiictBam [I9BM cBoiCcTBEHHBI
OTJIMYHOE KAuecTBO II€YaTH, BBICOKAs pa3peliaiomas CoCOOHOCTh HPH BBIBOJC
rpadudaeckoil uHGopMarmu (24 Touek/MM u Oojee), BRICOKAs MPOM3BOAUTEIBHOCTD
(mo 14 ctp./muH u Oonee), HEOONBIINE pa3MEPHl, HATCKHOCTb.

OCHOBHBIE YaCTH JIA3EPHOT0 IIEYaTaIOIIEro YCTPOHCTBA:

— (oTonpoBoIANIHiA OapabaH (MK JICHTA);

— IOJIyNIPOBOAHUKOBBII UMITYJIbCHBIM JIa3ep;

— MPELM3HOHHAs ONTHKO-MEXaHIUIECKasi CHCTEMa IIEPEMEIICHHS JTyda J1a3epa.

[MpuHIMn n1ecTBUS JTa3epHBIX IEYaTalolIMX YCTPOHCTB CXOX C IPUHIUIIOM
JENCTBHS ANMEKTPOrpahUIECKUX KOMUPOBATEHBIX YCTPOUCTB (prCyHOK 8.1).

LleHTpanbHBEIM BJIEMEHTOM CHCTEMBI JIa3€pHOTO IIEYaTarollero YCTpoiicTBa
sIBJIsIeTCs Bpalatomuiicss (porodapabaH, MOKPBITHIH CBETOUYBCTBUTEIBHBIM ((oTo-
MIPOBOJSIIMM) TIOJIYITPOBOJHUKOBBIM CIOEM TOJIIMHONW HECKOJBKO JIECSTKOB
MHUKPOMETPOB.

ITomynmpoBOAHNKOBEIN CIIOK (CEJICH W ero CIDIaBbl B aMOP(HOM BHIE, OKCHI
LIMHKa) B TEMHOTE SIBJISIETCS] XOPOLIMM H30JIITOPOM, ITOITOMY ITOBEPXHOCTH OapabaHa
MOJKHO 3apSANTH, TOJOOHO KOHAECHCATOPY.

ITo moBepxHoctn (¢orobapabaHa pPaBHOMEPHO paclpenensercs 3apsy c
TIOMOIIBIO TOHKOM MPOBOJIOKH (CETKHU), HA3BIBAEMON KOPOTPOHOM (KOPOHEPOM).

CrpaHnma ¢ KOMIIBIOTEpA HOIHOCMbIO TIEPElacTcsl B IaMATh MpPUHTEpa,
TIOJTyYeHHBIE JaHHbIe 00pa0aTBIBAIOTCSI €ro IPOLECCOPOM M C HOMOIIBIO JIa3epHO-
ONITHYECKON CKAaHUPYIOUIEH CHCTEMBI HEpPEBOISATCA B KOMAHMABI, MOIYIHPYIOIIHE
JIa3epHBIN Iy (YIpaBIIeHHs J1a3epoM).

IIpn ocBemeHny JryqoM Jiazepa KOHKPETHOH TOYKH Ha MOBEPXHOCTH OapabaHa,
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TOHKHX TOPHU30HTAIBHBIX JIMHUH, a METKHYB MO 3KpaHy JICBOW KHOMKOW «MBIIIH» —
BIBOe Oonee peakyro. lllemyok mpaBoil KHOMKOW BKIIOUAET CETKY M3 BEPTHKAIIb-
HBIX JIMHUH.

JIuHUM HOJDKHBI OBITH YCTOWYHMBEI M PETYISPHBL, €CIIM YacTh JIMHUA HE BUIHA
WUJIM OHHM MEJIbTEIaT, 3HAYUT, IPU JAHHOM pa3pelieHu MOHUTOP He paboTaeT.

7.3.3 Ilposepka uumaemocmu mexcma.
IIpoBepka umraemocTH Tekcta Readability TO3BOJIUT OICHUTH, HACKOJIBKO
XOPOIIIO YUTACTCS MEJIKHUI TeKCT (4epHBIN TEKCT Ha Oeiom (hoHE 1 HA0OOPOT).

7.3.4 IIposepka ysemos.

IIpoepka muBeToB (Colors) TMO3BONIIET TOHATH, KaK MOHHTOpP OTOOpa)kaeT
yuCThIe IBeTa. [Ipu ITOM BaM MOKAa3bIBAIOT OEMNbId, KPacHbBIN, 3€IEHbIH, CUHUN U
YEPHBIN 3KpaHbl, a €CIIM LEIKHYTh IPaBOil KHOMKON «MBIIIN) — TO TE K€ LIBETA, HO B
KBaJpaTHKEe IOCpeau dKpaHa. I[Beta [OKHBI OBITh YHCTBIC, JOCTATOYHO
paBHOMEpHBIE TI0 BCEMY TTOJTIO dKpaHa, 0e3 pa3BOJIOB M IISATEH.

7.4 Texnuueckue xapaxmepucmuxu KK-monumopoe

[u—

Pa3smep axpana (= paboueii obnactn) (177, 197, 217 u T. 11.).
2 Pasmep toukw (1ar Touku) — 0,21...0,27 mm.

3 Pazpemenue (moanepxuBaeMble pa3pelIeHus):

— native (peanbHOe);

— centering (LICHTPUPOBAHHUE);

— expansion (pacTskeHHUe ).

Bpewms otkinka, mMc.

Tun maTpuibL.

Vel 0630pa.

SpkocTs, K/M>,

KontpactHocTs.

YacroTa BepTUKAIBLHOU Pa3BEPTKU KagpoB, 'l
10 IMonoca mpomnyckanus Buaeo ycunurens, MI .
11 AmnmapatHsriii uaTepdeiic (BuzeonHTepdeiic).

O 0 3O L

Bonpocwl ona konmpons

1 Kakue OpiBaroT sl JKK?

2 Kakumu cBoicTBaMH 00J1a/1a10T KHUJIKUE KPUCTAIUIBI?

3 OcHoBHbIe mapameTps! m3oopaxkerns JKK-mornTopa.

4 OcuoBHble TecTOBBIE TaOmuLBI Nokia Monitor Test.

5 Kaknmu TeXHHUECKIMH XapakTepuctukamu obiagaer JKK-mornTop?

Bumoewtit 2.1emenm onpenensiercs Kak MUHUMAIIBHBII HHTEPBaJ BpeMEHHU (IIpH
NOCMOSHHOU CKOPOCTH BPAILCHH) IS pa3MelleH!s OuTa JaHHBIX Ha HocuTene. [Ipu
YTEHUH JAHHBIX [0 OKOHYaHWH KaXJOro OWTOBOrO JJIEMEHTa KOHTPOILIEp
HAKOMUTENsl ONpeAeNsieT 3HAueHHWEe CYUTAHHOro OuTa maHHeIX — 1 wim 0
(pucynok 1.1).

Bpems,mkc 0. . . 8 16 24 32 40 48 56 64

DNaHHble 1 1 0 1 0 0 1 0

v [e| e AL e L[ [ L]

BuroBbin [l - umnynbe AanHbIX; C - CMHXpOUMMYNbC
QnNeMeHT = 8 MKC

Pucynox 1.1 — YactoTHast Moxymsius

1.2.2  Moouguyuposannas uwacmomunas mooyiayus (MFM — Modified
Frequency Modulation).

Memoo moougpuyuposannoit wacmomnou mooyaauuu (pucyHok 1.2) mo3Bo-
JISICT BIBOE YBEIUYUTH MPOJIONBHYIO IIOTHOCTH 3aMUCH O1arofaps TOMY, 4TO Ha TeX
Mectax, rae npu FM pa3sMemmaroTcss CHHXPOHMITYJIbCHI, TEepPh HAXOMATCS OUTHI
JaHHBIX. [Ipm 3TOM MeToJe MAJHTENBHOCT OHWTOBOTO DIEMEHTa COKpamaeTcs
BIBOE — /10 4 MKC.

Bpewms, weel. .. .48 12 18200 24 28 32
| | | | | | | |
Danswie 1 1 0 1 0 0 1 0
MFM-gaHHble! ﬁl |E| ﬁl ELJ
BuTOBLIA [ - uMnynec AaHHbIX; C - CUHXpOUMMYTBC

arnemeHT = 4 MKc
Pucynok 1.2 — MoaudunmpoBanHas yacrotHast Moayssitus (MFM)

CHHXPOUMITYJIECB BCE-TaKH NPHXOJUTCS HCIONB30BaTh, HO NpH MFM oHH
3aIHUCHIBAIOTCS JIMIIL B TOM CITydae, €ClId B MPEIIICCTBYIONIEM H TEKYIIeM OMTOBBIX
JJIEMEHTaX He OBUIM 3alKCaHbl OMTHI NAaHHBIX. [Ipu 3amucH NaHHBIX CHHXPOHMITYJIBC
pasMeniaercss B Hadasie OMTOBOTO JJIEMEHTa, a OUT JaHHBIX — B €0 CEpeauHe,
B TOYHOCTH TaK e, Kak npu FM.

Hcxoas u3 BeIlIECKAa3aHHOTO, MOXKHO CJIeNIaTh BBIBOJ, 4TO MeTosl FM 1 MFM
SIBIITIOTCSL ROOUMOBLLMU METOJAMH KOJAUPOBAHHS.

1.2.3 Memoo kooupogaHusi ¢ oepanuyeHuem paccmosanus Mexcoy nepexooamu
namaenuuennocmu (RLL — Run Limited Length).
OnHUM M3 CIOCOOOB MOBBILECHHS HH(OOPMALMOHHON EMKOCTH AWCKAa MOXET



SBUTBHCS 3aMUCh U CUUTHIBAHUE OJHUX TOJIBKO OMTOB JaHHBIX. DTa IEIb JOCTUTACTCS
B MemoOe KOOUPOGAHUA C OZPAHUYEHUEM DPACCHOAHUA Medcdy nepexodamu
HamazHuyennocmu, Tpu KotopoMm mpucymue MFM TpyAaHOCTH, CBsI3aHHBIE C
00pa30BaHNEM BPEMEHHBIX OKOH, CHUMAIOTCS IPSIMBIM CIIOCOOOM: CUHXPOUMNYIbCbI
NpOCMo UCKAIOYAIOMCAL.

IlIpunyun RLL (pucynok 1.3): KaXIplii OalT IMOCTYMAIOIIMX NAHHBIX pasfe-
JseTcs Ha JBa MoiyOalTa, a 3aTeM INONyOalThl KOAMPYIOTCA  CIEHUAIbHBIM
5-pa3psiiHBIM KOJOM, OTJIMYAIOIIMMCS TE€M, YTO Ka)KJO€ YUCIIO B HEM COJAEPKHUT IO
MeHbIIEH Mepe 0JHy TIepeMeHy HalpaBlIeHHs NOToKa. IIpu cCUMThIBAaHUY KaXKAbIE JBE
5-pa3psiiHBIE KOHOBBIE TPYIIIEI TEPEBOASTCS OOpPaTHO B JBOWYHBIC ITOTyOaiTHI,
00BEAMHAIOTCS ¥ NIEPEIAfOTCsI B BUJE MOJIHOTO OaiTa.

Bpems;, mkc® . . . “‘ L T . 1‘2 L. 210. L 2‘4
JaHHble 1 ‘ 1 0 ‘ 1 ‘ 0 0 ‘ 0 ‘ 0 ‘
nony6ant L nony6ant N
< 21
KopupoBsaHHble

faHHble 0 ‘ ! ‘ ! ‘ 0 ‘ ! ‘ | ‘ ! ‘ 0 ‘ 0 ‘ ! ‘

RLL-paaHHbIg hi} il il i n o

BuroBbii [1 - MNynbC AaHHbIX

3neMeHT = 2.6 MKkC

Pucynok 1.3 — 3anuce ¢ rpynnossim koauposanuem (RLL)

Oco0eHHOCTh, TPeOYIOMmAsACs 0T S-pa3psaHOrO KoJa, CEAYIomas: B II0OOM ero
YHCIIe HE JAOJDKHO ObITh Oomblie ABYyX psgoM crosumx 0. B mro6oit ucnonezyemoit
KOMOUHALNH 5-pa3psIIHBIX KOJOB JOIDKHO OBITH HE OONbIIE IBYX CTOSIUX psiioM 0.
N3 32 K0J0BBIX KOMOHMHAIINH, BO3MOYKHBIX TIPH S5-pa3psiIHOM KOJE, STUM YCIOBHUSIM
orBevaroT 16. OHM ¥ NPUHATHI U1 KoaupoBaHus 1o Metoxy RLL (Tabnuuna 1.2).

Tabmuua 1.2 — Bapuant RLL-xoxupoBanus

IlecTHammarepuyHOE YUCIO JIBon4HBIH mOTyOanT Komosas rpynma RLL

0 0000 11001

0001 11011
2 0010 10010
3 0011 10011
4 0100 11101
5 0101 10101
6 0110 10110
7 0111 10111
8 1000 11010
9 1001 01001
A 1010 01010
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7.2 Tecmoeas npozpamma Nokia Monitor Test

IIporpamma Nokia Monitor Test BrirouaeT B ce0s HaO0Op HACTPOCUHBIX
tabmun. Ilporpamma coctour Bcero w3 oxHoro aitma — NokiaTest2.exe.
TecTupoBaTh MOHHTOP MOXHO Cpa3y IOCIE BKIIOUCHHS KOMITBIOTEpa, HO VIS TOTO,
YTOOBI BCE JCKTPHUYCCKHE MMapaMeTPhl MPHIILTH B pabo4Yy0 HOPMY, JIy4Ile TaTh eMy
nporperscs B Tedenue 15...20 MuH.

CraproBbiii 3kpaH mporpammbl Nokia Test He mpocro 3actaBka. ITO
MTOJTHOIICHHAs] HACTPOEYHas TaOJMIa, MO KOTOPOW MOXHO OIICHUTh OCHOBHBIE
mapamMeTpsl H300paKeHHS:

— eeomempuio: OOJBIIAsT OKPYKHOCTh B IIEHTPE SKpaHa, KaKk U MaJiIeHbKHE B
yIJIax, JOJDKHBI OBITh MAaKCHMAIIBHO TIPABIIBHON (DOPMBI, JTHHUU CETKH JOJDKHEI
OBITh NIPSIMBIMH;

— ¢hokycuposky: Bce JMHUM W HAJIKHCH, KaK IBETHbIC, TaK M Oelible, JOIKHBI
OBITh YETKUMHU U YCTONYUBBIME U B ICHTPE, U B yIJIax;

— NIABHOCMb 1Y8eMosblX nepexo0os (TPAAueHTOB) — IO TpPEM IBETHBIM
TOPH30HTAIEHBIM JIMHUSM;

— ce6edenue: cHUpeHeBbIe (magenta) JMHUM CETKM HE JOJDKHBI HMETh
[BETHOH OKaHTOBKH.

7.3 Ocnoenvie mecmoswvle maonuuvt Nokia Monitor Test

Vcnonp3ys naHHYIO0 NPOrpaMMy, MOKHO HE TOJIBKO HACTPauBaTh MOHUTOP, HO U
MIPOBEPATH HEOOXOMMBIN 3armac HaCTPOEK MOHHUTOpA. [IporpaMMa MMeeT HeCKOIBKO
TECTOB, KOTOpBIE OIMCAaHBI jganee. Kaaplii TecT MOXXET HWMETh OJHYy M Ooiee
KapTUHOK, TIPU 3TOM NEPEKIIOYEHHE MEXIY KapTHHKaMH MPOUCXOAUT MPH HAXKaTUU
JIEBON KJIaBUIIM «MbIIN». [Ipy HakaTHM NpaBoOil KHONKM «MBIIIN» MOSBISETCS
npeaplylas KapTUHKa. BbIXo1 B IJITaBHOE MEHIO IPOMCXOJIUT aBTOMAaTHYECKH IpU
MIPOXOKACHUH BCeX KapTUHOK M IIpU HaxkaTuu Esc.

7.3.1 IIposepka u nacmpoiixa apKocmu u KoHmpacma.

Apkocmb. PerynupoBKOW SPKOCTH CIEAyeT YCTAHOBUTh MaKCHUMAaJbHBIN
YpOBEHb, TPU KOTOPOM UEPHBIH OCTaeTcsi YepHbIM. BHYTpU HTaHHOTO TECTOBOTO
9KpaHa B 2 psiaa pa3menieHo 18 mpsMoyronbHUkoB. ClemayeT yBeIHYUBaTh SIPKOCTh
JI0 TeX TOp, MOKa He MPOSBUTCS YepHbIH (JOH pUCYHKa U BBI He yBHIUTE BCE Cepbie
NPSIMOYTOJIBHUKY B BEPXHEH YacTH 3KpaHa. A Telepb OT 3TOr0 YPOBHs HaJO BHOBb
MMOHU3UTHh SPKOCTh TaK, YTOOBI MPsSMOYTONbHUKH | %...3 % ObUM exBa BHIHEL
OGo3HayeHue peryiasaropa sipkoctu — # .

Konmpacm. KoHtpact HacTpamBaeTcs IO paMKaM BOKPYT NPSIMOYTOJBEHUKOB.
Bce OHUM JOMKHBI OBITH YETKO BUAHBI WM JOJDKHBI OTJIMYATHCS OT COCEHCH.
O6o3HaueHne PeryaTopa KOHTPacTHOCTH — (B

7.3.2 Ilposepka paspeuieHus 3Kpana.

Paspemenne skpana u3MeHsieTcs B MaHean MHCTpyMeHToB Windows yTHinToM
Oxkpan (Display) nnm coOCTBEHHOM yTHINTON M3 KOMIUICKTa BUACOKAPTHI.

C nomoupio Tecta Resolution MO>XHOE ITPOBEPUTH, HACKOIBKO XOPOLIO JTUCIUICH
JepKAT BRIOpaHHOE paspenieHre. Ha 3ToM Tecte cHagasa yBHINTE YacTYIO CETKY W3



32

no 1/100 mukpona (TFT — LCD).
Tumnsl MaTpuL onpeaenstoTcs (pucyHok 7.1):
— THTIOM JKH/IKHX KPUCTAIJIOB;
— KoH(UTypayen 1 pacrojgoKeHUEM YIPABIISIONIMX JIEKTPOIOB.

W f——] |
c I
T 1
I . !
Y | HanpaBneHue
H ] | B3rnaga
7] |
K f——® | D E——
] I
[o] |
B f— 1
e |
T L |
PF—" ¢ leTeh |bl @
I I A I |
1.2 3 A 5 6
1 — mnonsipuzaunoHHbI (WIBTp; 2, 5 — CTEKISHHBIC IUIACTUHBI C HAIMPABISIOIIUMHU
O6opo3mkamm; 3 — CIOM JKHUAKAX KPUCTAIOB; 4 — peIIeTKa YHpaBISIOMNX 3JIEKTPOJOB;

6 — nONSIPU3ALMOHHBIN (DIIBTP-aHATH3aTOP

Pucynox 7.1 — Ycrpoiictso XXK-nanenu (MaTpuisr)

Tun MaTpHIbl MOYKHO OTJIMYHUTH IO CIISIYIONIMM ITpu3HaKkaMm (Tabmuma 7.1):

TN — noreMHeHue IpH B3IMISLAE CHU3Y U BBICBETIICHHE C MHBepcueil 6emoro —
TIPH B3TJIsiIe CBEPXY (MM HA000POT);

S-IPS — uepHBIi 1BeT mpuoOperaeT (HUOJETOBBI OTTEHOK IMPH B3IJISIAC ITOX
yTioM ¢ OOKY;

*V A — BRIICNICpEUNCIICHHBIC IPU3HAKN HE HAOIIOTal0TCSL.

Tabmuna 7.1 — CpaBaenue Tunos Marpun JKK-mMoHHTOpOB

XapakTepHCcTHKa Tun matpuisl
MaTpur TN PVA S-IPS

Kontpact - + 0

Vsl 0630pa - 0 +

Bpewms oTkiuka _ + | - | 0
LiBeTonepenaya v - | 0 | +
CI10’XHOCTH (CTOMMOCTB) + 0 -
HopwMmanbsraoe cocTosiHue Benas YepHas Uepnas
IIpumenenue JenoBas rpaduka, TexkcT, au3aii, I'paduka, Buzeo,

HUTPBI MOJICJINPOBAHUE MyJIbTHUMEINA

Oxonuanue Tabmuie! 1.2

HlecTHaguaTepuyHOE YUCIIO JlBouuHbIi noy0Oaiit Koposas rpynmna RLL
B 1011 01011
C 1100 11110
D 1101 01101
E 1110 01110
F 1111 01111

IIpu RLL ckopocTh mepenadu maHHBIX Bo3pactaer ¢ 250 mo 380 Koéwur/c,
a YMCIIO TIepEeMeH HaIpaBJICHHUs! TOTOKA Ha eJMHUILY AIUHBI — 110 3330 nepemen/cM.

[Mpu mTensHOCTH OUTOBOTO 3/IEMEHTa 2,6 MKC B XYAIIEM CIIy4ac, BO3MOKHOM
npu RLL, a umeHHO npu AByX psioM ctosmux 0, B It060M uHTEepBane 7,8 MKC OyneT
10 MEHBIIEH Mepe OMH UMITYJIbC.

ITockonbKy 3TOT MaKCHMMaJIbHBIH MHTEPBAI IIPeCcKa3yeM, UMITYJIbChl JaHHBIX C
PaBHBIM YCIEXOM MOTYT CIIy>KHThb M JJISI CHHXPOHM3AIUH, 4TO JenaeT merox RLL
CAMOCUNXPOHUSUPYIOWUMCA T CAMOMAKMUDYEMBIM.

Bonpocwl ona konmpons

1 CymHocTh METOAA 3aIKCH JaHHBIX HA MATHUTHBIX JHCKAX.

2 Ipuammn paboTs! HHAYKTHBHON MarHUTHOM TOJIOBKH IIPH 3aIIHCH.
3 [MpuHumn paboThl HHAYKTUBHOW MarHATHOW TOJIOBKH IIPH YTCHUH.
4 Yro moHMUMAIOT IO OUTOBBIM IEMEHTOM?

5 IIpenmy1ecTBa U HEAOCTATKU METOJOB KOAUPOBAHUS JaHHBIX.

2 JladoparopHas padora Ne 2. AnnapatHble HHTep(eiichl
BHENIHUX 3aMOMUHAKONIUX YCTPOHCTB

Henb padoThl: M3yYuTh Ha3Ha4YCHHE, OCOOCHHOCTH MOCTPOCHHS U XapakTe-
PHUCTHKH anapaTHEIX HHTep(eicoB BHEIIHUX 3alIOMHUHAIOMNX ycTpoicTB (B3Y).

HOpﬂ[[OK BbINNIOJTHCHU A paﬁOTBI

1 3y4uTh TEOpPETHUECKIE TIOI0XKEHHSI, C/IeNIaB BBIMICKHA B KOHCIIEKT.
2 OcopmuTh OTYET: TAOIMIA CPAaBHEHMS XapaKTEPHCTUK allapaTHBIX WHTEephei-
COB Pa3MEpPHOCTBIO HE MEHEe MATH UHTEP(HEeNCOB U HE MEHEE CEMH XapaKTEePUCTHK.

OcHOBHBIE TEOPETUYECCKHUE TTOJTOKCHUS

PazHooOpazue mnepudepuitHbIX YCTPONCTB CIIOCOOCTBOBAJIO TMOSIBICHUIO Y
COBPEMEHHBIX TIEPCOHAIBHBIX KOMIBIOTEPOB OOJBIIOrO KOJHMYECTBA IMepr(epUitHbIX
TIOPTOB. TeHI[eHHI/II/I pasBUTHUA HaNPABJICHBI Ha YBCIIMYCHHUE CKOPOCTHU MHE€pE€aavdun
JAHHBIX TIO0 HMHTEPPEHCHOMY COCIMHECHHUIO, a TaKkke Ha YHHQHUKAIHIO CIIoco0O0B
TIOAKIIIOYEHHUS YCTPOMCTB.
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Yaudukanus uHTEpPEcOB HeceT B ceOe MHOTO MPEHUMYIIECTB KaK IIPOM3-
BOJIUTEISM, TaK M TOJB30BaTessiM. K TOMY ke COBpEeMEHHBIC CTaHAAPTHI IIO3BOJISIOT
MOJIKITIOYATh YCTPOMCTBA Yepe3 MOBTOPHUTENH (repeater) u KoHmeHTparopsl (hub), ato
PE3KO COKpalIaeT KOJIUYECTBO IPOBOJOB Ha CTOJE moib3oBarensd. Ciemyer oTme-
TUTh, YTO CYIIECTBYIOT OJHOHANpABICHHBIE (cumnIeKcHble) HHTEpQEchl (TaHHbIS
MepealoTcsl B OJHY CTOPOHY) W JBYHAIIpaBJICHHBIC (OyniexkcHbvle) — OOMEH B 00e
ctoponbl. Korja ycTpoiicTBa mpoBOIST JBYCTOPOHHUN OOMEH JaHHBIMHE 110 O4EPE/IH,
paszenss OgHYy CHTHAIBHYIO JIHMHHUIO, TO MHTEp(EHC HA3BIBACTCS HOLYOYNIEKCHBIM.
ITomumo 3TOTrO, IEpeaua MOXKET UATH nocredosamenvHo (MOOUTHO) U HAPALIeNbHO
10 HECKOJNBKHM JIMHUSM TpynmaMu OwrtoB: Terpagamu (nibble), OGadftamm wmm
CJIOBaMHU.

2.1 Humepdpeiic ATA (IDE, PATA)

WnTtepdeiic mosBUIICS B pe3ynbTaTe IEepeHOca KOHTpOJIIepa JKECTKOTO JTHCKa
Omke K HaKONMTENIO, T. €. CO3JaHMsl YCTPOIMCTB CO BCTPOEHHBIM KOHTPOJUIEPOM —
IDE (Integrated Drive Electronics). CranmapTabiit gt AT KOHTpoJuiep >KeCTKOTO
JIUCKa OBUT TEpPeHECeH Ha IUIaTy JJIEKTPOHHKH HAKOMHUTENS C COXPaHCHHUEM
PETUCTPOBOI MOJIETH.

VYerpoiictBa IDE uMmeror psan nperMyIiecTB mnepea yCTpoiucTBaMu € OTIEIbHBIM
KOHTPOJIICPOM:

— 3a CYeT MHUHHMAIIFHOTO YAAJICHHS KOHTpOJUIepa OT AWCKA YIAeTCs CYIIEeCT-
BEHHO ITOBBICUTH OBICTPOACHCTBHE;

— CHHMaeTcs TpoOiieMa COBMECTUMOCTH HAKOIMTENCH M KOHTPOJJIEPOB IIO
¢usngeckum popmaram 3arucy;

— YOpoIIaeTcs CXEMOTEXHUKa aJanTepa M MOAKIIOYEHHE YCTPOWCTB K IIMHE
KOMITBIOTEpA.

B mHacrosimiee BpeMss B KauecTBe O(MIMAILHOTO Ha3BaHUS HWHTepdelica
ycrpoiictB IDE, opreHTHPOBAaHHOTO Ha MOAKIIOUEHUE K IMHAM [SA u poJICTBEHHBIM
um, npumensitor abopesuatypy ATA (AT Attachment — cpencTBa MOAKITIOYEHUS K
koMmmbioTepy AT).

COOTBETCTBEHHO, IPOITYCKHASI CIIOCOOHOCTH B PE)KUMAX:

—PIO Mode 4 — 16,5 Mb/c,

— Ultra DMA33 - 33 Mb/c,

— Ultra DMA66 — 66 Mb/c (paborta ocymiecTBisiercs mo 000uM (poHTaM
TaKTHPYIOIIETO CHTHaja W HcHoib3yercss S0-KWIbHBIH Kabemb, B KOTOPOM
CUTHAJIBHBIC TIPOBOJIa SKPAHUPOBAHBI IPYT OT APYra 3a3¢MJICHHBIMH, YTO ITO3BOJIHIO
CYIIECTBEHHO yJIy4IINTh BPEMEHHbIC TapaMeTPhI CUTHANA),

— Ultra DMA100 — 100 MbB/c,

— UltraDMA133 — o 133 Mb/c.

TyT, Kak 0OBIYHO, MaKCHMaJbHas TPOIyCKHAas CIOCOOHOCTh HEIOCTHKHMMA,
U B JIIOOOM cllydae CKOPOCThb IMepefayd OTpPaHHYMBAETCS CKOPOCTHIO JHMHEHHOTOo
YTEeHUs ¢ AucKa. EMWHCTBEHHBIN Ciydaid, KOTJa CKOPOCTh MOXKET MPUOIIDKATECA K
MaKCHMaJIbHOH, — €CJIN JIJaHHBIE OepyTCsl HEMOCPEICTBEHHO U3 Oydepa HaKOMUTEs.
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Bonpocwl onsa konmpons

1 Ipuammn paboTs! cKaHepa.

2 Ha kakue THIIBI IEATCS CKaHePhl 10 0COOCHHOCTSAM MOCTPOCHUS ONTHYCCKUX
U KUHEMATHYECKUX CXeM?

3 Kakue TexHHYeCKHe XapaKTepUCTUKU CKaHepoB Brl 3Haete?

4 Kaxue KpuTepUH yUUTHIBAIOTCSA P BEIOOpE pa3peleHns CKaHUPOBaHHs?

5 Kakumu xapakTepucTHKaMu o00agaeT mproop ¢ 3apsaoBoOi CBA3bI0?

7 JlaGoparopHasi padora Ne 7. Mounutopsl Ha KK. YcrpoiicTBo
U NPUHLIUI TedCTBHS

Heas pabdoThl: m3yduTh ycTpoiicTBo MoHHTOpa Ha JKK m ocoGeHHOCTH ero
HAaCTPOHKHU.

IMopsaok BeINOJHEHHsT PAa0OTHI

1 V3y4uTh TEOPETHUECKYIO YaCTh, CIICIaB HEOOXOIUMBIC BBIITHCKA B KOHCIICKT.
2 Uzyuuth npuHIMI paboTsl MoHHTOpa Ha XKK.
3 U3yunth NOpsAIOK MPOBEPKH M HacTporku mMoHuTOopa Ha KK mporpammoin
Nokia Monitor Test.
4 TIpoBectu TectupoBanue Bamero JKK-monuropa.
5 OcopmuTs oTUET:
— COCTaB TTapaMeTPOB KauecTBa H300paykeHUs MOHUTOPA;
— OmHcaHKe KauecTB HACTPOUKH Bamero moHuTOpA.

OcHOBHbBIE TeopeTHYECKHE MOJIOKEHHS
7.1 Yempoiicmeo KK-nanenu

Tpu  THma  KHIKAX ~ KPUCTAUIOB:  CMEKTHYECKHE,  HEMaTH4eCKHe
U XOJIECTEPUYECKHE.

CBoifcTBa JXUAKUX KPHCTAIIIOB!

— M3MEHSATH IDIOCKOCTH MOJISIPU3AIIH MPOXOIAIIETO JTyda CBETa;

—I0-pa3sHOMY H3MEHATh IUIOCKOCTh MONSApU3alMM AN pasHbIX AJHH
CBETOBBIX BOJIH;

— I0J] BIMSHUEM BHEIIHETO 3JEKTPUYECKOTO OISl U3MEHATh CBOE MPOCTPAHCT-
BEHHOE IMOJIOKEHUE (OpUEHTAIINIO);

— TIPM BBHIKJIIOYCHUH BHEIIHETO 3JIEKTPHYECKOTO MO BOCCTAHABINBATH CBOE
MIPOCTPAHCTBEHHOE MOI0XKEHHE (OPUEHTALHIO).

TexHONIOTHY yIIpaBIICHUS:

— IaccUBHAs MaTpula (passive matrix);

— aktuBHas Marpuna (active matrix) — TFT (Thin Film Transistor) — ot 1/10
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X B MHCTPYKOHH, PACIIO3HABAECMBIC CKaHCPOM. Takum 06pa30M, JJIA TTPUIIOKCHUA
nepecTacT UMETh 3HAYCHUE KOHKPETHAasd MOICJIb CKaHepa.

6.2 Pacno3nasanue meKkcmoswvix O0Kymenmos. Paboma c npozpammoi
FineReader

Oman pacno3uasanus JOKyMEHTa COCTOMT B IIpeoOpa3OBaHUM 3JIEKTPOHHOTO
n300paxenus (pakTHueckn HaOOpa IBETHBIX WIIM YEPHO-OENBIX TOYEK) B TEKCTOBBIN
JOKYMEHT. JToT 3Tam BemonHsercs mnporpammamMu OCR (Optical Character
Recognition — onTrdeckoro pacrno3HaBaHKsI CHMBOJIOB).

OcHoBHBIE onepary 00padoTK nokyMeHTa B mporpamme ABBYY FineReader
BBITIONTHSAIOTCS. C MOMOIIBI0 MaHean WHCTpyMeHTOB Scan&Read. C Touku 3peHus
9TOH IPOrpaMMBblI Iporecc 00padOTKH JOKYMEHTA COCTOUT U3 IISTH ATAIIOB:

1) ckanupoBaHue JOKyMeHTa (KHOKa CKaHUMPOBATE);

2) cerMeHTanus J0KyMeHTa (KHOIKa CeIMeHTUPOBaTh);

3) pacnio3HaBaHue JOKyMeHTa (KHOMKa PacnosHaTh);

4) peaakTupoBaHUE U IPOBEPKa pe3yibTaTa (KHOIKa [IpoBepHUTE);

5) coxpaHeHHe JOKyMeHTa (KHOIKa COXPaHUTh).

Bce sTansl MOXXHO IPOBOJUTE IOIIAr0BO, HO U €CTh BO3MOXKHOCTH PUMEHEHHS
MacTepa, KOTOpHIH TPOBEAET BCE ATambl 0e3 BMEIIATENbhCTBA ITOJIH30BATEIIS.
Mactep 3anmyckaercst KHOIKol Scan&Read.

6.3 Texnuueckue xapaKmepucmuKu cKanepa

1 T poTONATYNKOB:
— KOHTaKkTHBIA nmatuuk m3oopaxkenus (KU, amrm. CIS — Contact Image

Sensor);

— npubop c 3apsmooir ceaszpio (II3C, amrnm. CCD — Charge Coupled
Device);

— ¢otoanextporHsd yMHOXHTENb (DPDY, anrn. PMT — PhotoMultiplier
Tube).

2 Pazpemienue (pa3pemaromas CnocoOHOCTB):

— ontuueckoe (ropuszoHTaIbHOE) — ppi (dpi);

— MexaHuveckoe (BepTukanbHoe) — Ipi (dpi);

— MHTEPIHOJIALIHOHHOE (IPOrpaMMHOE).
3 PaspsiaHocTh (TiryOnHa nBeta): 24 6ut — 224 (16,7 min) nsetoB (True Color).
4 JIlnHaMUYeCKH AMana3oH (Juama3oH ONTHYeCKUX MIOTHOCTEH).
5 Pa3mep ob6macTi CKaHUPOBAHUS.
6 AnmapartHbelil HHTEpQeiic CKaHepa:

— CIELIaIU3UPOBAHHBII;

- LPT;

— SCSI;

—USB.
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Humepgpeiic ATA (IDE) sBnseTcsi caMbIM MacCOBBIM, Yy HETO €CThb PSJI
JIOCTOMHCTB, HO €CTh M HEIOCTaTKH, B PSAE CIydyaeB JAeNalollhe ero NpuMeHEeHue
HEe)KEJTaTeIEHBIM.

[Tnrocer ATA:

— HU3Kas IIeHa YCTPOMUCTB U Kabernel, 0TCYTCTBHE MOTPEOHOCTH B TEPMUHATOPAX;

— JIETKOCTh KOH(PUTYpUpOBaHHsI YCTPOHCTBA (Y COBPEMEHHBIX YCTPOHCTB €ro
TIOJIO’KEHUE YKa3bIBAETCS OJHUM PKaMIIEPOM);

— OTHOCHUTEJBHO BBICOKAsl CKOPOCTb NIEPEaun JAHHBIX;

— BBICOKass 3(P(EeKTUBHOCTH B MPOCTHIX KOHPHUTYpamusx (IpH OTCYTCTBHU
MOTPEOHOCTH B OTHOBPEMEHHON paboTe C IByMS YCTPOHCTBAMHU Ha OJHOH ITUHE).

Munycel ATA:
— Majoe KOJIMYECTBO IOAKIIOYaeMbIX YCTpoHcTB. K omHON mmHE MOryT
MOJIKIIIOUaThCsl He OoJiee JBYX YCTPOWMCTB, THIIOBOE KOJIMYECTBO MIMH — 2,

MakcUMaabHOE — 4 (IIpefien — BOCeMb YCTPOHCTB B KOMIIBIOTEPE);
— HCTONB3YeTCs TOJBKO JUIA TOAKIIOYEHHS BHYTPEHHHX YCTPOWCTB (IIpaBna,
B UX YHCJIO MOTYT BXOJUTb U ChEMHBIE HAKOIIUTEINN).

2.2 Humepcpeiic Serial ATA

Jns peanmmzanuu  OOJIBIIEH TMPOITYCKHOW CIOCOOHOCTH OBUT BEIOpaH IyTh
MIOCJICIOBATEIbHON Mepeayll JAHHBIX: paspsIHOCTh IIMHBI JAaHHBIX CBEIH K
MHHUMYMY U TTOBBICHIIH TAKTOBYIO YaCTOTY IIEpEIadH.

Jlns TOBBILIEHWS TPOIYCKHOW CHOCOOHOCTH WHTepdelica M ObUT co3maH
mocJe0BaTeNbHbIN nHTepdeiic Serial ATA.

HoBslil cTaHAapT, B KOTOPOM pealn30BaH METO]| MOCIEI0BATEILHON Iepenaiun
JaHHbIX, nomyuun HasBanue Serial ATA (Serialized AT Attachment). B srom
crannapre Bepcun 1.0 TIpenycMOTpeHa MaKCHMalbHasl NPOIyCKHas CHOCOOHOCTD
150 Mb/c, a 00 orpaHM4YeHHUsIX Ha pa3Mepbl AUCKOB MOXKHO IPOCTO 3a0BITh Ha
ommkaiimee BpeMms. B cienyromux Bepcusix Serial ATA obecrniedeHo yaBoeHHE
CKOpOCTH Tiepesaud, T. €. cHadana 300 Mb/c, a 3arem u 600 Mb/c.

Serial ATA nonHoctsio nporpamMmmuo coBmectuM ¢ Parallel ATA. Taxke SATA
OTJINYAETCsl MajbIM SHepromnortpebnennemM — Bcero 250 MB (B ornmume or cram-
naptaeix 5 B y IDE).

2.3 Humepgpeiic SCSI

SCSI (Small Computer System Interface) — uaTepdeiic cucTeMHOrO ypOBHS,
crangapTusupoBaHHelii ANSI. B ormnume ot «wkecTkux» mmH pacmupeHus SCSI
peanusyercs B Bujie KabeabpHOro nuieda.

Nnrepdeiic SCSI ucnonbdyercs Kak BO BHYTPEHHHMX YCTPOWCTBaX, Tak U BO
BHemHUX. [1o cytn, koHTpomep SCSI mo3BoIsIeT He MPOCTO COSANHHUTE YCTPOMHCTRA,
a ¢opMupyeT cBO€OOpasHyI0 YHHBEPCAJIbHYIO IIMHY HAa CHCTEMHOM YpPOBHE. OJTO
JaeT BO3MOXHOCTh YCTPOHCTBaM IPOM3BOANTH OOMEH ApPYr C APYroM, MHHYS
LeHTpabHEIA mpoueccop. SCSI-uHTEepdeiic MO3BONIIET MOIKIIOYATH OJHOBPEMEHHO
1o 15 yerpoiicTs k ogaomy koHTposiepy (Fast Wide SCSI, Wide Ultra SCSI, Wide
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Ultra2 SCSI, Ultra3 SCSI) BHyTpeHHEr0o W BHEUIHEro HCHoNHEeHUs. Kaxmoe
MIOJIKJIIOUYEHHOE YCTPOMCTBO MOJIy4aeT CBOH HOMEP.

OnHo n3 Hux — xocm-adanmep (Host Adapter) — cBs3piBaeT muHy SCSI c
CHCTEMHOH IMIMHOM KOMITbIOTEpA, CEMb JIPYTHX cBOOOAHBI Ut nepudepun. K mmue
MOTYT MOJKJIIOYaThCs JUCKOBBIE BHYTPEHHHUE M BHEIIHNE HAKOMHUTENIH (BUHYECTEPHI,
cMeHHBIe BHHYeCTephl, CD-ROM, MarHMTOONTHYECKHE IUCKH W Ip.), CTPHMEPEI,
CKaHepHl U Apyroe 060pynoBaHue, MpUMeHseMoe He Tonbko 111 IBM PC.

ITmrocer SCSI:

— OOJNIBIIOE YHCIIO YCTPOMCTB, KOTOPBIE MOXKHO IOJKIIOYHTH: IO CEMH YCT-
POWCTB — K OTHOH Y3KO# (MJIM THOPHITHOH) IMIMHE KOHTPOJUIepa U 10 15 — K MHUPOKOH.
Konrponnep moxer ObITh 2-, 3-KaHIBHBIM; KOHTPOJUIEPOB MOXKET OBITH YCTa-
HOBJICHO HECKOJIbKO;

— MCTOJIB3YEeTCS JUTS TTOAKITIOUCHHS M BHYTPEHHUX, U BHEIITHUX YCTPOICTB;

— BBICOKasi CKOPOCTb TI€pejaudl JaHHBIX IO HIMHE: y PaCIpPOCTPAaHEHHBIX COBpE-
MEHHBIX YCTpoHcTB m KoHTpoiurepoB Wide Ultra2 SCSI — 80 Mb/c, y «mpo-
neuHYTBIX» Ultra3 — ot 160 1o 320 Mb/c;

— BBICOKast 3((EKTUBHOCTH UCIIOIB30BAHNS IIMHBI B MHOT03a/Ia4HBIX CHCTEMAax:
Ha BpeMs BBIITOJHEHH KOMaHAb! (ITOKa JaHHbBIE K Iepeade He TOTOBBI) YCTPOWCTBO
HE 3aHMMaeT IIMHYy, OCBOOOXKTass ee JuIi oOMeHa KOHTpoiulepa ¢ JIpYyTUMH
YCTPONUCTBAMH.

Munycsr SCSI:

— BBICOKas IICHA YCTPOWCTB M KOHTPOJUICPOB, yCyryOiyisieMas IeHOW Kabemneit
1 TEPMHHATOPOB;

— CIIOHOCTh KOH(UTypHupoBaHHs (YCTaHOBKa OOJBIIOrO YHCIAa KOH(HUTypa-
LUOHHBIX JXKAMIIEPOB, IPaBHIbHASL yCTAHOBKA TEPMHHATOPOB).

2.4 Humepgeiic USB
USB (Universal Serial Bus — yHHBepcaibHas IOocieqOBaTeIbHAS IITMHA)

SIBIISICTCA TPOMBIIIJIEHHBIM CTAaHAAPTOM paciuupeHus apxutektypsl PC, opuen-
THPOBAaHHBIM  HA MHTErpanuio ¢ TenedoHHeil W ycTpoiicTBaMH  OBITOBOI

JNEKTPOHUKH.
Bepcus 1.0 6buta omyGiukoBana B Havaje 1996 r., GONBIIMHCTBO YCTPOWCTB
TO/IIEP)KUBAIOT Bepcuto 1.1, xoropas BeIuIa oceHbio 1998 1., — B Hell ObuTH

yCTpaHeHbl 0OHapy KeHHBIE TPOOIEMBI IIEPBON peIaKInH.

Becnoii 2000 . onmyosimkoBaHa crienupukanus USB 2.0, B KOTOpoit mpemxycMoT-
peHo 40-kpaTHOE MOBBIMICHHWE MPOITYCKHOH CIIOCOOHOCTH IIMHEL [lepBOHauYambHO
(B Bepcumsix 1.0 u 1.1) mmHa obecneynBana ABe CKOPOCTH MEpeAadn AaHHbBIX: HOIHAS
cxkopocms FS (full speed) — 12 Mout/c u nuskas ckopocms LS (Low Speed) —
1,5 Mourt/c. B Bepcunu 2.0 onpeneneHa euie u gvicoxkas ckopocms HS (High Speed) —
480 MoOwut/c, KoTOpas IMO3BOJISIET CYMIECTBEHHO PACIIMPHUTH KPYT YCTPOWCTB,
TIOJIKITIOYAEMBIX K IUHE.

Ceitgac mmpoko npumMensiercs cnerudukanus USB 3.0 u GoapIIMHCTBO YHIICe-
TOB €€ NoJAepKrBatoT. B Hell mpenycMoTpeHo 10-kpaTHOE yBeIMYEeHHE POy CKHON
criocobHoctn mmHE — 110 4,8 ['6ut/c (SuperSpeed). B ongHoit u Tol e cucreme
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C MaKCHMaJbHBIM Ka4eCTBOM, COXPaHHTh B (opmarte *.doc 6e3 penakTHpOBaHHs
(mpencTaBUTh MPH 3aLIUTE).
5 OpopMHUTE OTUET:
— TEKCTOBBII JOKYMeHT B (popmate *.doc;
— artansl pabotsl B mporpamme Fine Reader;
— TUTBI OJIOKOB IIPH CETMEHTAINU H300pakeHus B mporpamme Fine Reader.

OcHOBHBIE TEOPETUYCCKHUE TTOJTOKCHUSA

KommbloTep mpemHazHadyeH it pabOTBl C  JTIOKyMEHTaMH, HMEIONTIMH
ANMEKTPOHHYO (popmy. B TO ke BpeMst 4acTo MPUXOTUTCS UMETh JeI0 ¢ OYMaXKHBIMU
U3JaHuIMU W JOKYMEHTaMM: JKypHajlaMH, KHUIaMH, IUCbMaMW, CJ'Iy)KC6HI>IMI/I
3aMMcKaMu U T. 1. YToObl B paboTe ¢ uHdopmarmeil Takoro poja Toxe MOKHO ObLIO
HCIIONIb30BaTh KOMIIBIOTEP, HEOOXOIUMBI CpecTBa IpeoOpa3oBaHHs OyMaXKHBIX
JIOKYMEHTOB B DJICKTPOHHYIO OpMY.

K TakuMm cpeicTBaM OTHOCSATCS CKaHEPBI M COOTBETCTBYIOIIUE MPHIOKEHUS I10
00paboTKe OTCKAaHUPOBAHHBIX 00Pa30B TOKYMEHTOB.

IMpu CKaHUPOBAHMM PA3TUYHBIX OOBEKTOB KOMIBIOTEP IMOJy4YaeT JHUIIb HX
yughposvie obpazvl. TlosToMy misi 006pabOTKM OTCKaHMPOBAHHOTO 00pasa CyIecT-
BYIOT pasjimuHble porpammel. Hampumep, Takue kak Adobe PhotoShop, CorelDraw,
Fine Reader u np.

O0paboTKy meKkcmogvix 006vekmog TPoW3BOAWUT Tporpamma Fine Reader,
KOTOpasi paclo3HaeT IepeIaHHBIH KOMIBIOTepy o00pa3 kak Habop ASCII-xomos
CHMBOJIOB TEKCTa.

Ecnu npenmnonaraercs, 4To JOKYMEHT COIEPIKUT TJIaBHBIM 00pa3oM TEKCTOBBIC
JJAHHBIC, TO MOKHO BbIJICIIUTH CJICAYIOIUe OCHOBHBIC OTaIlbl TaKoro
peoOpa3oBaHus:

— B XOJIe¢ CKAHUPOBAHHsS IPU MOMOIIU YCTPOHUCTB OLU(PPOBKU H30OPaKEHUS
TIPOU3BOJUTCS CO3TaHUE YuUpposozo oopasza (MAPPOBOTO N300paKeHNUs) TOKYMEHTA,;

— npoyecc pacno3naeanus MO3BOIISET NIPeodpa3oBaTh HUPPOBOE H300paAKEHHE B
TEKCTOBBIC [AHHBIC (C COXPAaHCHHEM »JJIEMCHTOB (H)OPMATUPOBAHUS OpUTHHAA
WK 6e3 HUX).

6.1 Ckanuposeanue 00OKyMeHmM OB

IIpn BBICOKOM pa3pemeHHH W OONBIION IUIOMIAgN CKAaHUPYEMOTo TOKyMEHTa
o0beM TMepefaBacMbIX JaHHBIX OKa3bIBaeTCI OYECHb OONBIIMM U  Tpedyer
MIPOM3BOJAUTEIHHOMN JIMHUY Tepeiadn (annapaTHOro uHTepdeiica).

Marnornpou3BogUTENbHEIE CKaHEPhl HCTIONB3yIOT mopt mnpuHtepa (LPT).
Hawubonee ObicTpble ycTpolcTBa mnoakiroyatorcs yepe3 uHtepdeiic SCSI (Small
Computer System Interface) umu USB (USB 2.0, 3.0).

PasHble Moy CKaHEPOB MOHUMAIOT PA3HBIC YIPABISIONINE KOMaHAbl. YTOOBI
n30exarb pasHoO00s, ObUI TPHUHAT VHUBEPCANbHBIL CMAHOAPM 83AUMOOECEUs
ckauepa u npunodcenull (IPOrpaMMHBIN HHTEp(eiic). DTOT CTaHAapT Ha3bIBaCTCS
TWAIN. TlpunoxkeHnue nockuiaeT KoMausl apaiisepy TWAIN, koTopblil mpeoOpa3yer
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Pucynok 5.2 — Cxema pabOThI ONTOCEHCOPHOI MBIIIN
Bonpocwl onsa konmponsa

1 Yro Taxoe KJIaBHAaTypa U KaKue TUIMHI KJIaBHaTyp Bl 3HaeTe?

2 Ha xakwuie rpymnribl pa3jiesieHbl KIIaBUIIH PACIIMPEHHON KJIaBUATypPbI?

3 KakumMu tumamu KiaaBuil (110 0ocoOeHHOCTSIM 00pabOTKM HakaTHi) pacroia-
raer KiaBuartypa?

4 TIpuHnun paboThl «MBILLIN.

5 OxapakTHPU30BaTh OCHOBHBIC THUIIBI MAHHUITYJIATOPOB THUIIA «MBIIIB.

6 JladopaTopHas padotra Ne 6. IlpumeHenne ckanepa. Ilopsimok
CKAHUPOBAHUS

Henb padoThl: H3YYUTHh YCTPOUCTBO CKaHEPA, TOPSIOK M OCOOCHHOCTH CKaHU-
POBaHUS Pa3IUYHBIX O0BEKTOB.

[opsinox BeINOIHEHUsI padOTHI

1 U3y4nTh TEOpETHYECKHE MOJOKEeHHUS, C/eNaB HeOOXOJUMBbIE BBIMUCKH
B KOHCTIEKT.

2 Wzyuuts mpuiaraemele (aiiiel cipaBKH M y4eOHHMKa 1o mporpamme Fine
Reader. OOpaTtuTh BHHMaHHE Ha HCIIOIB30BaHHE BO3MOXKHOCTEH 00paboTkm (hopm
JIOKYMEHTOB.

3 OtpaboTaTh OCOOEHHOCTH CKaHHPOBAHUS PAa3IHIHBIX OOBEKTOB: TEKCTA, PH-
CyHKa, TaOJMIbI, IBeTHOI hororpaduu. I1pu sTom:

— oueHUTh BiaUsHKE mapamerpa Threshold (mopor 4yBCcTBHUTETBHOCTH) Ha
Ka4eCTBO PACIIO3HABAHMS TEKCTOBOTO JOKYMEHTA;
— M3y4YUTh HEJMHEWHbIE PETYJIMPOBKH TOHOBOW KOPPEKIHMH IIBETHOTO
H300paKCHUS.
4 OTckaHUpPOBATh M PAaCMO3HATh TEKCTOBBIH JOKYMEHT (COTJIACHO BapHaHTY)
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MOTYT TIPHCYTCTBOBaTb W OJHOBPEMEHHO pa0oTaTh YCTpOHCTBA CO BCEMH
CKOPOCTSIMH.

ITura USB ¢ ucnons30BaHAEM MPOMEKYTOUHBIX Xa0OB ITO3BOJISET COCAMHATH
yCTpOICTBa, yAaleHHBbIE OT KOMIBIOTEpa Ha paccTosHue 10 25 M. Bo3moxHno
MOIKITIOUeHHE 10 127 yCcTpoHcTB.

Apxurextypa USB omnpenensiiachk clieAylOUMMU KPUTEPUIMU:

— JIETKO peanusyemoe pacuinpenue nepudepuu PC;

— JIEHIEBOE PEUICHHUE, TOAEPKUBAIONIEE BBICOKHE CKOPOCTH Tepelayu;

—MoNHasi TMOJAJEpXKa B pealbHOM BPEMEHH Mepefadyd ayAuo- M CXKaThIX
BHJICO/TaHHBIX;

— rUOKOCTh MPOTOKOJIA IJIsl CMELIAHHOW Nepeady H30XPOHHBIX JAHHBIX U aCHH-
XPOHHBIX COOOILIEHUIA;

— MHTETpanus B TEXHOJIOTHIO BBIITYCKa€MbIX YCTPOMCTB;

— noctynHocTh B PC Bcex koH(uUrypanuii 1 pasmepos;

— OTKPBITHE HOBBIX KJIACCOB YCTPOMCTB, pacIIMPSIOMIX Bo3MokHOCTH PC.

Kabens USB comepkuT OIHYy OSKpaHHUPOBaHHYIO BHUTYIO MHapy C HMIEAaH-
coM 90 OM — 1y CHTHAJBHBIX IeTIell W OJHY HE3KPAaHWPOBAHHYIO — JJIS IOAAYH
mutanus (+5 B), momycTuMas IirHA cerMeHTa — 110 5 M.

C TOYKH 3peHHs TOIb30BaTENs IPUBJIEKATENBHEI clenyrone 4epTsl USB:

— npocmoma KabeIbHON CUCTEMBI U MTOJKIIIOUEHHH;

— u3onAYUsA TOAPOOHOCTEHN IITEKTPUUECKOTO MOJKIIOUSHHS OT TI0JIb30BaTENs;

— camoudenmuduyupyiowasncs nepudepus, aBTOMaTHIECKas CBSI3b yCTPONUCTB C
JpaiiBepaMH ¥ KOHYUTYpPHPOBAHHE;

—  B03MOXMCHOCMb JWHAMHUYECKOTO TOAKIIOUEHHS W PEKOH(PUIYpHPOBaHHA
niepudepuu.

2.5 Hluna IEEE 1394 (FireWire)

Hwu onmH 13 cymecTBOBAaBIINX paHee CTaHIapTOB BHEITHHUX ITOPTOB HE MO3BOJISIT
B peaJbHOM BPEMEHH NepenaBaTh Buaeopsia. [1o3ToMy TakuM yCTpPOHCTBaM, Kak
MUHHMATIOpPHBIE LU(POBBIC TeJIeKaMephl, NPHUXOJMIOCH HCIONb30BaTh CBOHU
COOCTBEHHBIC OpUTHHATIBHBIC HHTEP(EHCHBIC ITATHL.

Csoe Ha3Banue — Fire on the Wire — muHa nosiyuuna 3a BBICOKYIO CKOPOCTb
100 M6ut/c n cranmaptuzoBana kak IEEE 1394. B nmanpHeiimem cranmapt ObLI
pacumupes, U pabouas ckopocTh yBenuuuiach A0 400 MoOut/c (ans cpaBHEHUS:
nepenava 24-6utHOro BHIEo ¢ paspemenneM 640 x 480 mpu 30 kampos/c obpasyer
motok B 210 Mowut/c).

CymectByer 1 ruraduthsbiii Bapuant IEEE 1394.2, B KOTOpOM HCIIONB3yeTCS
OIITOBOJIOKOHHBIN COCIMHUTEIBHBIA KaOeb.

2.6 Fibre Channel (FCAL)
Tlocnedosamenvuviii untepdetic Fibre Channel, umu FCAL (Fibre Channel

Arbitrated Loop — KONBLIO BOJOKOHHOTO KaHAala ¢ apOHUTpa)keM), 3aHHMaeT
MIPOMEKYTOYHOE MOJIOKEHHEe Mexay uHTepdelicamMn mnepudepuiiHbBIX YCTPONCTB
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(SCSI-3) u TeXHOJIOTHAMH JIOKAJIbHBIX CeTei. DTOT MHTep(delic MOKET MMETh Kak
anexmpuyeckylo (KOAKCHAJbHBIH KaOeib), TaK H ONMOBOJOKOHHYIO PEATH3aLUIO.
B obomx cmywasx wactota 1 I'Tm olecreumBaeT CKOpOCTh Mepefadd JaHHBIX
100 Mb/c. Menubiii  kabenp  gomyckaeT miMHy ImwHBL g0 30 M, onTH-
yeckuii — 10 10 kM.

Hmeercss BO3MOXKHOCTh IOAKITIOUEHHS K IMHHE 10 126 ycTpoiicTB (a He 8 min
16, kak [uis TapayuienbHOTO UHTEpdeiica).

B mHacrosmee Bpems FCAL mnpumensiercss i TOAKIIIOYEHHUS YCTPOWUCTB
BHEIIHEH MaMATH K cepBepaM, KOorjaa TpeOyeTcs BBICOKas IPOU3BOAUTECIBHOCTH B
YCIIOBUSIX 3HAYUTEIHLHOTO yIaJICHUsT YCTPOUCTB APYT OT JIpyTa.

Bonpocut ona konmponsn

1 Kakne pexumbl JocTylla K HaMsATH mojyiepxuBaeT uHTepdeiic ATA
(IDE, PATA)?

2 Yem B unTepdeiice ATA onpenensiercst poib ycrpoicrsa B pexnme CS?

3 Kaxme 3HaueHMS MaKCHMaJBHON MPOIYCKHOI CIIOCOOHOCTH O00ECICUYHBAIOT
Bepcuu uHTepdeiica SATA?

4 Kaxue pexXxuMbI CKOPOCTH Iiepeiaun JaHHbIX peanusyeT USB 2.0?

5 Kakyto MomHOCTh TuTanus MoryT odecrieunts mmHbl USB u IEEE 13947

3 Jladoparopuas paGora Ne 3. HKMJ/. Kouncrpykuus,
oco0eHHOCTH  (QYHKIMOHHMPOBAHHMA WM  NOPAAOK  IOATOTOBKH
K Hcnoab3oBannio. TecTupoBanne H Hcc/IeIOBaHUE IAPAMETPOB

Leas paGoThl: H3YYUTh KOHCTPYKIHIO, OCOOCHHOCTH (DYHKIIMOHHPOBAHHS H
MOPSAZIOK MOATOTOBKHU K Hcmonb3oBannto HXXM/I (HakonuTens Ha KECTKUX MarHUT-
HbIX auckax, Hard Disk Drive (HDD)).

IMopsiiok BeINOJTHEHUS] pA6OTHI

1 U3yunTh TeopeTHdyecKkrne TONOKEHHS, CIeNaB HEOOXOAWMBIE BBIMHCKU
B KOHCIIEKT.
2 PaccMOTpeTh  OCOOGHHOCTH  KOHCTpyKIMH  Ha  oOpasmax  HXM[J]
pa3HbIX THIIOB.
3 IIpotectuposats HXKMJI ¢ mOMOIIBIO IPOrpaMM U CPaBHUTH PE3YJIBTAThI IS
pa3ubeix HOKM/I.
4 OpopMHTH OTYET:
— coctas 3nemenToB HXM/I;
— mporecc BkIroueHus U padotet HXKMJI — Te3ucHo;
— OCHOBHBIE CKOPOCTHBIC IIapaMeTPhl M XapaKTePUCTUKH TECTUPYEMOTO
HXMI;
— rpadMK JIMHEHHOM CKOPOCTH Nepejadn JaHHBIX (C MOsSCHEHHUIMH);
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Pucynok 5.1 — IIpuHUIuN AefcTBUSI ONTUKO-MEXAHUYECKOH MBIIIH

IIpn BpameHWu AHUCKOB JIy4d INEPHOIUYECKH MPEPBIBAIOTCS, YTO PETHCTPH-
pyercsi COOTBETCTBYIOIIMMH (oToAaTuMKaMu. Kaxplii MMIy/nbC NpoLIEANIero
M3ITy9EHHUS paclieHNBAeTCs KaK OJIUH IIar 10 OJHON W3 KOOPANHAT.

ITockonbKy TaKuX AUCKOB JIBa, TO MOPSA0K OCBELIEHHS (POTOIICMEHTOB ITOJIHO-
CTBIO OIIpENeNsieT HAlpaBICHUE IMEPEeMENICHUS «MBIIIM», a YacTOTa IPUXOJIAIINX
CBETOBBIX UMITYJIECOB — CKOPOCTb.

WMy nbcel cBeTa MpH MOMOIIM MUKPOKOHTPOJLIEpa MPeoOpasyroTcs B JIEKTpU-
YEeCKHE CUTHAJBI U IIEPENaloTCs Ha MAaTEPHHCKYIO LIATYy.

5.2.2 Onmuyeckuil npuHyun padomul.

Onmuueckuti MAnunyIAmop muna <«Mbliiby NEPEMEIAeTCs IO IUIAHIIETy C
HAaHECEHHOH Ha HETO KOOPJAWHATHOM ceTKOW. VICTOUHUK M3ITydeHHs] HaIpaBisgeT Jyd
CBETa Ha IUIAHIIET W OTPAKECHHBIA OT CETKH JIy4 MHomnajgaeT Ha (OTONPHEMHHUK,
CBSI3aHHBIM C MHUKpOIPOLIECCOPOM. Pa3nuyHoe 4ucio IITPUXOB B CETKE IO HAIpaB-
neHnsaM X 1 Y yIOpoIllaeT pacrno3HaBaHHME HampaBleHUs. MHUKpompoueccop onpesae-
JIIeT OTHOCHUTENIFHOE MepeMelIeHHe MaHUIIYIATopa, TepeaaeT 3T naHHele B [I9BM,
TZIe ¥ ONIPEJEIAETCA COOTBETCTBYIOIIEE MOJI0KEHUE Kypcopa Ha dKpaHe AUCILIES.

5.2.3 OnmocencopHulii npunyun pabomoi.

B onmocencopuvix manunyiamopax muna «mviuiby JUIS MOIYUIECHUS NaHHBIX O
MEPEMEIIICHAN «MBIIITH» HCIONb3yeTcs crinkoHoBas KMOII-kamepa (onTuueckuit
CeHCop), crmocoOHas mpou3BoauTh oT 1500 mo 7500 CHMMKOB TOBEPXHOCTH B
CeKyHIy (PHCYHOK 5.2).

OTa MOCIeIOBaTEIFHOCTh CHUMKOB «IPOITYCKAaeTCs» dYepe3 IOCTATOYHO MOII-
HBIH 1UGPOBON curHambHBIM mporeccop (DSP) BHyTpHm «MBIIIMY», KOTOPBIi
CpaBHHBAeT TEKYIIMH W MPEIbIAYIINA CHUMKH, Ollarogapss 4eMy BBIYHCIIIOTCS
TPaeKTOPHs U CKOPOCTh JIBUKEHUS «MBIIIN.

TakuM 00pa3oM, ONTOCEHCOPHOH «MBIIIM» HE HYXHBI HH KOOPIWHATHBIN
KOBPHUK, HU JAaXe CHJIa IPUTSHKEHUSL.
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KJIaBHATYPOM.

DTa mporpaMMa BBIOTHSET MPOIEAYPY, AHATU3UPYIONIYI0 CcKaH-kox. [Ipu
MMOCTYIUIGHUHN CKaH-KOJa OT KJIABHIIHM CIBUTA WM TEpEeKIIIoYaTeNieil M3MEHEHUE
cTaryca 3aluChIBaeTCs B MaMSTh.

3 IIponenrypa mpeobpa3oBaHUsI CHa4aIa OMpeIeIeT YCTAHOBKY KJIABHUII CABHTA
U TepeKirouaTesnield, 4ToObl MPaBWIBHO TMOJXYYUTb KOJ. 3aTeM BBEIEHHBIA KOJ
noMmemaercss B Oydep KIaBUaTyphl, KOTOPBIH SBISIETCS OONACThIO TAMSTH,
CIIOCOOHOM 3aITOMHUTH 10 15 BBOAMMBIX CHMBOJIOB. Benen 3a TeM yrpaBieHne CHOBa
IepefaeTcss OCHOBHOM IporpamMme, KoTopas Oblla IIpepBaHa, a uHTepdeiic
KJIaBHATYPBI OCBOOOXKIACTCS IS IpHUEMa CICAYIOIIETO CHMBOJIA.

5.2 Manunynamop «vvluiby

MaHATYIATOp «MBIIIEY SBISETCS OJHUM M3 MPOCTEHIINX CPeACTB BBOJAA HaH-
HbeIx. C ero MoMOIIBIO JIETKO BBOAWTH JaHHbBIC, rpadUKy, MepeMenaTth Kypcop iU
3JIEMEHT U300paKEHHS 110 IKPaHy AUCIUISS U T. II.

MaHATYJISATOp «MBIIIBY MPEACTABISICT COO0H HACTONBHBIA NpPUOOp, TpeaHa3-
Ha4eHHBI i1 Tpeo0pa3oBaHUsl €ro TMepeMemeHus] B JIBYX OPTOTOHAIBHBIX
HanpaBieHIIX (X u Y) B CepHH dJEKTPHUECKIX UMITYITHCOB.

JunHa xabens MaHUITysiTopa cocTasmuser 1,0...2,3 M. IMeroTcst MaHUITy IATOPBI
U ¢ OecipOBOIHBIMU UHTEpEHcaMH.

B Hacrosmee Bpemsl HUCIONB3YIOTCSA CICIYIONIME IPUHIUIBI PETUCTPALUU
TIOJIOXKEHUST «MBIIITN

— MEXaHUYECKHH;

— ONTHKO-MEXaHUIECKUH;

— ONTHYECKMHIL;

— ONITOCEHCOPHBIIA.

5.2.1 Mexanuueckutl u ORMUKO-MEXAHUYECKULL NPUHYUNLL PAOOMbL.

KoHCTpyKIust STHX THIOB OYEHb MOX0a. [IpH TMepeMelieHHH «MBIIIH» II0
KOBPHKY «TSDKEJIBII» IIapHK MPUXOIUT B JIBHKEHHE U BPAILaeT CONPUKACAIOIINECS C
HUM Bamukd. Och BpamleHHs OJHOTO W3 BaJIMKOB BEpTHKAIbHA, a JPYroro —
TOPU30HTAJIbHA.

[pu mexanuueckom npunyune PerUCTPAlUU TOJOKEHHS «MBILINY Ha BaJMKax
YCTAHOBJICHBI TUCKH C 3JCKTPUYCCKUMH KOHTAKTaMH ((OJIEIrHpOBaHHBIA MaTepHual,
Ha KOTOPOM CJieflaHbl Haceuku). HermoaBmKHO 3aKperyIieHbl TPU OJIEKTPHUYECKUE
KJIeMMEL. [Ipy BpalleHHH BaJMKOB KIIEMMBI MOCIEIOBATEIBHO 3aMBIKAIOTCS/pa3Mbl-
katoTcsi. C M3MEHEHHEM HalpaBJIeHHs BpallleHHs] K3MEHsIETCS U M0CIeA0BaTeIbHOCTh
3aMBIKaHUS, YeM U OTIPENIEISIETCS HalpaBlieHHE TIEPEMEIICHUS «MBIIIII.

Hawnbonee pacnpocTpaHEeHHBIM SIBISIETCS  ONMUKO-MEXAHUYECKULl TTPUHIIAIL
pEeTHCTpAIUY TIOTOXKEHHSI «MBIIIH» (PUCYHOK 5.1).

Ha 3Tux Banmkax yCTaHOBIICHBI AMCKU C Tpope3sMu (IIPEephIBATENN), KOTOPBIC
BpamaroTCs MEXIy OINTONAapoil: MCTOYHUK cBeTa (CBeTommon) M (DOTOUyBCT-
BUTEINBHBIH 1eMeHT (poToanon, Gortopesuctop i GoToTpaH3ucTop).

OrtoT (oTOCEHCOp OmpejaeNseT, I/Ae HAXOJUTCS HCTOYHUK CBETa: Iepen
OTBEPCTHEM MJIU 32 IJIACTMACCOBOMW MEPErOPOIKOM AHCKA.
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— Tabnuma atpudyroB S.M.A.R.T.;
— BBIBOJIBL.

OcHOBHBIE TeopeTHYECKHe MOJI0KEeHUSsI
3.1 Konempyxuyua HXKMJT

Hakonurenn ©Ha >kecTkuX MarHUTHBIX guckax (HXKMJ]) mo wmHOrHMM
TEXHUYECKUM XapaKTepUCTUKaM 3HauuTeNnbHO npeBocxoaaT HI'M/] (nakonurenu Ha
THOKMX MarHUTHBIX JNUCKax), obecrednBas Oojiee MPOM3BOIUTEIHHYIO W HAJEKHYIO
padory [I9BM. HanmeHOBaHME MUCKA (OKECTKHID) MOTYECPKHBACT €O OTIMYHE OT
rHOKOro JIMCKa: MarHUTHOE TIOKPHITHE HAHOCUTCS Ha )KECTKYIO MOJI0XKKY.

HXMJ conepxar Oonblllee YHCIO MPEIM3HOHHBIX 3JICKTPOMEXaHHYSCKUX
y3JI0B U MEXaHMYECKUX JeTanei, I03TOMY 3HAUUTEIbHO CIOXKHEE M0 KOHCTPYKIIUH,
a cienoBareiabHo, W Jopoxke. bompmmuacTBO Mozenerr HXKMJI, npumensembix B
[13BM, BhINONHAIOTCS BCTpanBaeMbIMU (internal).

KonctpyktusHo B coctaB HJKM/I Bxoasdr:

1) kopmyc (repMOOIIOK), B KOTOPOM pPa3MEIICHBI:

— IaKeT MarHUTHBIX IUCKOB;

— OJIOK MarHUTHBIX TOJIOBOK;

— JIBUTaTeIb IPHUBOJAA AUCKOB;

— MEXaHU3M IIPHBO/Ia 1 aBTOMaTHYECKOH MapKOBKH TOJIOBOK;

2) mevaTtHas 1mjiaTa ¢ 3JIEKTPOHHBIMU KOMIIOHEHTaMHU (KOHTPOJUIED).

B repmo6iioke pa3MmenieHsl Bce MEXaHHUECKHIE YacTH, Ha NIEYaTHOH IiaTe — BCs
YIpaBIAIOMIAs DJICKTPOHUKA, 32 HCKIIOUCHHEM IPEIYyCHIHTENS, Pa3MEIICHHOTO
BHYTPH I'epMOOJI0Ka B HEIIOCPEACTBEHHOM OJIM30CTH OT TOJIOBOK.

3.2 Ilpouyecc exniouenusn u pabomor HZIKMJ]

IIpu eéxnrouenuu numanua NpoLECCOp BUHUYECTEPA BBHIIOIHIAET TECTUPOBAHUE
3JIEKTPOHUKH, I1OCJIE YEro BbIAAET KOMaHAy BKJIIOYEHHS IIMUHJIEIBHOTO JABUraTells.
IIpy npocTwkeHHMM HEKOTOPOH KPUTHYECKOW CKOPOCTH BpallleHHs IUIOTHOCTh
YBJIEKAEMOI'O IIOBEPXHOCTAMU JAMCKOB BO3[yXa CTaHOBUTCA JOCTAaTOYHOM IS
MIPEOIOJIEHUS CHITBI TPHKMMA FOJOBOK K OBEPXHOCTU U MOJHATHUS UX Ha BBICOTY OT
J0JIel 10 €AMHUL] MUKPOH HaJ MOBEPXHOCTSAMH JUCKOB — TIOJOBKH «BCILIBIBAOTY.
KoHTponneps! COBpeMEHHBIX JUCKOB HE BBIMYCTAT TOJIOBKH M3 30HBI IAPKOBKH, ITOKa
LINUHJETh HEe HaOepeT 3aJaHHbIX 000poToB. C 3TOro MOMEHTa W JO CHIDKEHUS
CKOPOCTH HIDKE€ KPUTHYECKOW TOJIOBKH «BHUCAT» Ha BO3LYIIHOW IOAYIIKE U
COBEPILIEHHO HE KacaroTcs MOBEPXHOCTEH TUCKOB.

HaunHaeTrcst MOMCK cepBOMETOK Ul TOYHON CTaOWIM3aIlM CKOPOCTH Bpallle-
HUSL. 3aTeM BBINOIHIETCS CUNTHIBAHNE AAHHBIX U3 CITy’KEOHOH 30HBI — B YACTHOCTH,
TaONUIBl epeHa3HAYeHHsT 1e(PEKTHBIX YIaCTKOB.

B 3aBepiieHne WHMIMATU3alMM BBINOJNHAETCA TECTHPOBAHUE MO3HIUOHEPA
nmyTeM nepebopa ciy4aiiHOW MOCIIeOBaTEIBHOCTH J0poXeK. Ecian OHO IpoXoauT
ycremmHo, mporieccop HXKMJI BeictaBnsier Ha WHTepdeic MpH3HAK TOTOBHOCTH U
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TIEPEXOANT B PEXKUM PabOTHI IO HHTEP(EHCY.

Bo eépemsa pabomer ocToSTHHO paboOTaeT CUCTEMa CIEKEHUS 3a IMOJ0KECHHEM
TOJOBKM Ha JAWCKE: W3 HENPEPhIBHO CYUTHIBAEMOTO CHTHATa BBIAENSCTCS CHIHAI
paccoriacoBaHMs, KOTOPBIH IOAETCS B CXeMy OOpaTHOW CBSI3M, YHPaBIISIONIYIO
TOKOM OOMOTKH TO3UIMOHEpa. B pe3ynpTare OTKIOHEHHS TOJIOBKH OT LEHTpa
JIOPOKKH B OOMOTKE BO3HUKAET CUTHAJI, CTPEMSIIUICS BEPHYTh €€ Ha MECTO.

IIpu omknrouenuu numanus KOHTPOJJIEP HAKOIMTEINS, HCIOIB3YysS JHEPTHUIO,
OCTaBUIYIOCSI B KOHAEHCATOpaX IUIATHl, BBIAACT KOMaH/y Ha YCTaHOBKY IO3HUIIMOHEPA
B TTapKOBOYHOE IOJIOXKEHHE. B psine Mozmeneit s aBapuifHOTO MUTaHUS CXEMbI PU
ABTONAPKOBKE CIIy’)KaT OOMOTKH INITUHJCIBFHOTO IBUTATENSl — OCHOBHBIC WIIH
CTICIHANIbHBIC.

3.3 Iloozomoexa HXKM/] k ucnonv3osanuio

s Toro 4ToOBI ONEpanMoOHHAS CHCTEMa KOMIIBIOTEpa MOTJa HCIIOIB30BATh
HXXM/I, HeoOXx01MMO NOCIIEI0BATENBHO BBIIOIHHUTD CIIEAYIOLINE OIEpaluu:

— IIPOU3BECTH KOH(PUTYPHPOBAHHUE YCTPOHUCTBA U MOAKIIOYNTE HHTEPGHEHCHBIN 1
TIUTAIOIINH Kaberny;

—ycranoButs mapamerpel HXXKMJI B CMOS Setup (ecnmu HeT omeparuu
AutoDetect);

—pa3bute JAMCK Ha paznensl  (omepanus, HasbiBaeMas — pa3OHeHHeM
(partitioning));

— oT(hopMaTHPOBATH Pa3eibl (T. €. IPOU3BECTH JIOTHYECKOE ()OPMATHPOBAHHE).

3.4 Tecmuposanue HKMJ]

3.4.1 Onucanue mecmos ons mecmupogarnus HXKMJ].

ZD WinBench sBnsieTcs KOMIUIEKCHBIM TECTOM KOMIIBIOTEPHOTO 000pyHO-
BaHus. OH TIO3BOMSAET TECTHPOBATh MPOIECCOP, MaMsiTh, BHIEO, JAHUCKOBHIC
TIOJICUCTEMBI U JIP.

JIst TecTUpOBaHUS TMCKOBOW TOJCUCTEMBI UCTIONB3YIOTCS HAOOpHI TeCcTOB Disk
Inspection Tests n Disk WinMarks w3 storo xommekta Ziff-Davis WinBench.
JlaHHbIe TecTbl PabOTAIOT C JIOTHYECKUMHU auckamu. OHM SMynupyloT paboty c
peaTbHBIMA IPHIIOKEHUSAMHE, a TAK)Ke COAEpKaT CHHTETHYECKHH TECT, TIO3BOJISIOIINI
OIpefeNsTb CKOPOCTh JIMHEHHOTrO YTEHUS M 3aBHUCUMOCTb 3TOH CKOPOCTH OT
(bU3UIECKOTO MECTOPACIIONOXKCHNUS OJI0Ka TaHHBIX Ha JIHCKE.

Habop Disk Inspection Tests mpenctaBimsieT co00H COBOKYIHOCTH TECTOB,
olpeieNsoIuX Gu3nueckrue xapakTepucTiky aucka. Crojia BXOIST:

1) Disk Access Time. OnpenenseTr CKOPOCTh TOCTYIIA K TUCKY B MIJUTHCEKYHIAX
(ms). Ionyuaercst 3HaueHUe, paBHOE CyMMe BPEMEHH 3aJiepXKku (average latency)
U CPEITHETO BpEMEHH TIOKCKa (average seek time),

2) Disk CPU Utilization. Iloka3bIBaeT 3arpy3Ky Iporeccopa B IpoueHrax (Per-
cent Used) B mporiecce 0OMeHa C TUCKOM.

HddSpeed — 310 GeHUIMapK CKOPOCTH JKECTKHUX TUCKOB, OTPAKAIOIMINN pearbHOe
OBICTPOAEHCTBHE JXECTKOTO AWCKA, KOTOPBIH MO3BOJIAET MHOIYYHUTh MAaKCHMAJIBHO

25

pa3bema, Ipu He0OXOAUMOCTH MOXKHO HCIIOIH30BATh MEPEXOTHUK (JTydIIe MATKHN).

5.1.1 Knasuwiu xnaguamyp.

KnaBumm pacmmmpeHHOH KIaBUATyphl pasfelieHbl Ha YeThIpe TPYIIITbI
(110 Ha3HAYCHUIO):

1) ocHOBHas KJIaBHATYpa;

2) GyHKIIMOHATBHAS KIaBHATYPA;

3) mudposas kinaBuarypa (Numeric Keypad), mpy BBIKIIOYEHHOM HHIUKATOPE
NumLock (mmm BkmroueHHOM numlock u Haxkatuum shift) ucmomssyemas miis
yIpaBICHHUS KyPCOPOM H 3KPAHOM;

4) BBIJCIICHHBIC KIABUIIM YIPABICHUS KypCOPOM M JKPaHOM, AyOJIMpYIOIIHe
9T (QYHKIUHU HUPPOBOI KIIABUATYPHI.

IIpuMeHsIOTCS KJIABUIIM Pa3HOOOpa3HBIX (OpM U THUIIOB: pa3ielCHHBIE,
yTOIIeHHBIe, L-00pasHeie (Hampumep, 1t knaBumu «Enter»), kimaBumm, oGecrre-
YUBAIOIINE PA3IUYHBINA XapakTep TAaKTHILHOW PEeaKINH IMOJIb30BaTeNs (Kak ynpyrue
KJIABUIIIH, CO METIKOM (KIMKOM), TaK ¥ MATKHE, OECITyMHBIE; TIOCIEIHUE OCOOCHHO
MOAXOJAT ISl JOJATOBPEMEHHOM paboThI C KJIaBUATYPOH).

B kadecTBe MaTYMKOB HAKATHS KIIABUII TMPUMEHSIIOT MEXaHUICCKHE KOHTAKThI
(OTKpBITBIE WM TEPKOHOBBIE), KHONKH HA OCHOBE TOKONPOBOISLICH pE3HUHBI,
€MKOCTHBIE JaT4YWKd M JaTdyuku Ha d¢pdekre Xosuia. TUMBl KIABUIIHBIX JaTYHKOB
BIIUSIFOT Ha HAJIE)KHOCTH, IOJITOBEYHOCTH M, KOHEYHO XK€, IICHY KIIaBHATYPHI.

PacrionoskeHne CHMBOJIOB Ha KIaBUIIax ai(aBUTHO-IM(POBOTO HAOOPHOTO
TOJII COOTBETCTBYET CTaHJAPTHOMY pacroyiokeHuto cumBoioB (QWERTY) Ha
MUINYIUX MAIIUHKAX, IPUHATOMY B Hadaie Beka. BO3MOXKHBI M JIpyrue BapUaHTHI
pacTIoNIoKeHNsI CHMBOJIOB KJIaBHATYPHI (packianku [IBopaka u [lemnes).

5.1.2 Ilpunyun pabomul Kiaguamypeoi.

Hcnonb3oBanue coOCTBEHHOrO MHKpoKoHTpoiepa (8049) mist mporpaMMHOro
MTOJyYECHUSI KOJOB CHMBOJIOB ITO3BOJISIET CIHENIaTh KJIABHATYPYy YHHBEPCAIBHOU C
TOYKM 3peHHs HaOupaemoil uHpopMarmu. MHKpONIpoIeccop, NPUMEHSEMBIH B
KJIaBHAType, oOpabaThIBaeT JaHHBIE, IOCTYHAIONINE C MATPHUIIH KIABUIITHOTO MOJS U
0 JIMHHUSAM CBSI3M C CHUCTEMHOTo ycTpoiictBa [I9BM. Vmpamnenue padoroil kia-
BHAaTyp coBpeMeHHBIX I[IOBM B OoNbIIMHCTBE CIIy4aeB OCYILIECTBISETCS
KOHTPOJUIEPOM, BEIIOJIHEHHBIM Ha MuKporporeccope (00praHo BUC 8048, 8042,
8742 dupwmsl Intel).

HaxaThe KJIaBUIIM CONPOBOXKAAETCA CIEAYIONIEH IOCIEN0BATENBHOCTBIO
JCHCTBUM.

1 MHUKpPOKOHTpOJUIEP KIABHATYPHI BOCIIPHHAMAET Ka)KJ0€ Ha)KaTHUE Ha KIIABUIILY
1 BBIAAET CKaH-KoJ B opt 60h.

Knasuamypa AT ucnonb3yeT Takue KOABI U BCEX KIIABHII, OOIIMX C MPEbI-
JyIIUM TUIIOM KJIaBHATYpBl, ¥ KOJBI OOJBIIETO pa3Mepa /Ul HEKOTOPHIX M3 BHOBb
BBEJICHHBIX KJIABHII. OJTO OTHOCHUTCS, HalpHMep, KO BTOphIM kiaBumam <Ctrl>
n <Alt>. Pacwupennaa xnasuamypa TO3BOISAET BBIOMPATh OOWH M3 TPEX HAOOPOB
CKaH-KOJIOB, 110 YMOJIYaHHUIO ycTaHaBnuBaercs Set#l — coBmectumslii ¢ XT n AT.

2 Korga ckan-kox moctymaeT B mopT 60h, BeI3bIBaeTCs NMpephIBaHHE KIaBHa-
Typbl. LleHTpanbHBIH TpoIieccop IMPEephIBacT CBOI PabOTy, CUUTHIBACT CKaH-KOJ
KJIaBUIIM M oOpamaercss K nporpamme, 3anucanHod B II3Y wu ynpasmstomeit
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5 JlaGopatopnass paGora Ne 5. Kuaasuarypa. YcrpoiicTBo
U NPUHIUN PpadoThl. MaHMNYJIATOP «MbIIIbY». YCTPOHCTBO U MPUHIMI
padoThI

Heap paGoTsl: U3y4UTh YCTPOMCTBO U MPUHLKUIT pabOThI KIaBHATYPHI, OCOOCH-
HOCTH pa0OThI €e KOHTPOJIepa; U3y4YUTh YCTPOICTBO U MPUHLUI PabOThI «MBIIII,
0COOCHHOCTEH pabOThI aanTepa «MBIIIH.

HOpﬂ}IOK BbINNIOJTHCHU A paﬁOTbI

1 IByunth TeopeTHUecKyl0 4YacTh paboThbl, caesnaB HEOOXOJUMbIE BBIMUCKU
B KOHCTIEKT.
2 Vcnonp3ys y4ueOHyto mporpammy «KaBuaTypa», M3y4uTh HPUHIHUITEI PaOOTEI
KJIaBHUATYPBHI.
3 U3y4uTh yCTpOICTBO NMpecTaBIeHHBIX 00Pa3OB «MBIIII.
4 OdopMHTE OTUET:
— CTPYKTYpHas cxema OOpaOOTKH CHIHAJIOB KJIaBHATYpbl M CHCTEMHBIX
9JIEMEHTOB C ONMCaHUuEM curHanoB uHTepdeiica PS/2 (mini-DIN);
— KJIacCU(UKAINS «MBIIII»II0 IPUHIUNAM PETHCTPALIUH TTOJIOKCHUS;
— THIIBI HCIIOJIb3yEMBIX HHTEP(ENHCOB (C pUCYHKaMH BCEX THIIOB Pa3bEMOB).

OcHOBHbBIE TeOpeTHYECKHE MOJIOKEHUS
5.1 Knasuamypa

Knasuarypa — 310 0HO 13 BakHelmux yctpoicts [I9BM, ncnons3zyemoe st
BBOJIa B CUCTEMY KOMaHJ U JJaHHBIX.

Cpenu OOBIYHBIX (CTAaHAAPTHBIX) UCHOJTHEHHH CYIIECTBYET TPH OCHOBHBIX THIIA
KJIaBHATyp:

— kaauatypa XT — 83 knaBummu, B opuruHaie 0e3 MHIAMKATOPOB. Brocnex-
CTBUH K HUM J00aBWIM HHIUKATOpHI cocTossHUs Num Lock m Caps Lock;

— kaasuatypa AT — 84 xnaBumy, koTopas ornuyanack oT XT mosBiIeHueM J1o0-
MTOJTHUTENBFHON KimaBumy Sys Req 3aramodHoro HasHa4YeHHS M MHAWKATOPOB Num
Lock, Caps Lock, Scroll Lock. [IBynanpasneHHbIH HHTEpdEic ¢ CHCTEMHOH TIaTOM
MTO3BOJIIET IPOrpaMMe KOPPEKTHO YHPABIATh HHAUKATOPAMHM, a TaKXkKe NMPOrpaMMu-
pOBaTh HEKOTOPBIE MTAPaMETPHI KIIABUATYPhI U IIPOU3BOIUTH THATHOCTHKY;

— pacmmpennasi kiasuatypa (Enhanced) — 101/102 kiaBuiny, npumensieMast
B OompmmHCTBe Mojeneit AT u PS/2, craBmias coBpeMeHHBIM cTaHmapToM. HekoTo-
pble pacuMpeHHble Ki1aBUaTypbl (Hampumep, «Microsoft Natural») umeror 104
wiu 105 K1aBuIll, MOSBUIUCH U 122-KITaBUIIHBIC MOJICIIH.

[To snexTprdeckomy mHTepGeiicy knaBuarypsl XT u AT coBmagaror, 3a UCKITIO-
YeHHeM TOTO, 4YTO MBYHANpaBICHHBIH HHTepdelc mo3pomseT kiaBuatype AT
IIPUHAMATh KOMaHIbl OT CUCTeMHOHN IuiaTel. OJHAKO IO JIOTWYECKOMY MHTepdeicy
oHn HecoBMecTHMBI. KnaBmarypa PS/2 ornmuaercs or AT TOJBKO HCIIOIHEHHEM

17

MOJHYI0 W OOBEKTHBHYIO HH(popMamuio o HeM. TecT MOCTaBIseTcs C IOIHBIM
HCXOJIHBIM KOJIOM.

TecT MO3BOJISET MONYYUTh Kak HHPOPMAIHIO 0 (DU3MUECKUX XaPaKTEPHCTHKAX
KOHKPETHOH MOJENM JKeCTKOrOo JHCKa, TaKk W O CKOPOCTH €ro padoThHl
B JJaHHOH CHCTEME.

TecT maeT BO3MOKHOCTB OIPEACIHUTE CIICTYIONIHEe TapaMeTphI:

— MOJeJIb JUCKA, CEPUITHBIA HOMED U T. I1.;

— TEKYIIUH pekuM TpaHCIsiuH, ucronb3yeMbrid BIOS (CHS/LBA translation);

— CKOpOCTh BpallleHHs aucka, obopotoB B MuHYTY (RPM — Rotates Per
Minutes);

— 3¢ dexruBHbI pazmep Oydepa (Y HEKOTOPBIX MOJIENIEH KECTKUX JHCKOB).

Takske NpON3BOJMUTCS TECTUPOBAHUE CKOPOCTHBIX XapaKTEPUCTHK JUCKA!

— BpeMs pa3InYHBIX BUJIOB TIOMCKA U TOCTYTIA K TAaHHBIM;

— CpenHe TMHEIHOW CKOPOCTH YTCHHSI/3aMUCH JAHHBIX;

— MaKCUMaJIbHO BO3MOXKHOH CKOPOCTH UTeHHs u3 Oydepa aucka;

— CKOPOCTH YTEHHSI IIPOM3BOJILHBIX OJIOKOB CIIy4aiHOTO pa3Mepa.

HddSpeed ctpout rpadmku ckopocTel UTEHHWs, 3aUCH U BEPUPHUKAINH IO
OTICTHHBIM JJOPOKKAM.

3.5 Texnuueckue xapakmepucmuxu HKM/]

1  ®opm-daxrop - 5,25", 3,5", 2,5", 2", 1".

2 ®opmarupoBaHHas eMKocTh (006éM, Formatted Capacity) — I'b, Th.

3 HWurepoeiic (Interface) — PATA, SCSI, SATA, SAS, NVMe, eSATA, USB,
IEEE 1394.

4 O0béMm Oydepnoro 3Y (Oydepa, Buffer) — 8...256 Mb.

5 Cxkopoctb Bpamenus mmuHzaens (Spindle Speed, RPM) — 3600, 5400,
7200 u 15000 06/muH.

6 Opraamzamus (Texaonorus) 3anucn (CMR mmn SMR).

7 KonnvectBo onepauuii BBoja-BeiBoAa B cekynay (IOPS).

8 Ckopocts 3anucu u yreHus (120...300 MB/c).

9 KommgectBo ¢pusndeckux auckos (Disks) mmm padounx nosepxuocrei (Data
Surfaces).

10 VYposens myma, nb.

11 MTFB (Mean Time Between Failures) — 1 mun 4 u 6osnee.

12 Hard Drive Reliability — HageXxHOCTB XKeCTKOTO AHUCKA.

13 Tapanrus, JeT.

14 DuepromotpebiieHue.

15 TemnoBblaeneHueE.

Bonpocut ona konmpona
1 Uro Takoe J0poKKa, CEKTOP U IUIUHIP?

2 Koucrpykuus HXKM/I u npenHazHaueHue €€ 3J1€MEHTOB.
3 Jlns yero Hy>kHa TaOnMIla IepeHa3HAuYCHUSA?
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4 Atpubytel SM.A.R.T. u ux orimnuue.
5 Yrto Takoe 30Ha ¥ 30HHAA 3aMHCH?

4 Jlaboparopnass paGora Ne 4. Hakxonureap Ha JAUCKOBBIX
MaccuBax RAID. Oco0enHocT mocTpoeHust

Heab padoThl: U3yueHne 0coOOEHHOCTEH MOCTPOSHUSI HAKOMHUTENIEeH Ha JUCKO-
BBIX MaccuBax RAID.

Iopsiiok BbINOJHEHHST PA0OTHI
1 U3yuuTh TeopeTHdecKkue IONOKEHHs, CcIelaB HEOOXOAMMBIE BBINUCKU
B KOHCIIEKT.
2 OdopMHTh OTYET:
— cxeMmbl ypoBHe#t RAID -0, 1, 2, 3,4, 5 u 30;
— TabaMLa cpaBHEHUs XapakTepucTuk ypoBHeil RAID. [ToxroroButs nosic-
HEHUSI 1 000CHOBAHUS K COJIEPIKUMOMY TaOJIUIIBI.
3 Ouenutrps BO3MOXHOCTH nocTtpoeHus: RAID pasznuuHbX ypoBHEH —

anmapaTHYIO Peaiu3yeMOCTh, MOJydaeMble JOCTOUHCTBA M HEAOCTATKH, MUHUMAJILHO
HeoOxoaumoe koauuecteo HXKM/I.

OCHOBHbBIE TEOPETHYECKHE MOJI0KEHHS
4.1 Hakonumenu na ouckoevix maccuseax RAID

RAID — 370 u30BITOYHBIA MacCHB He3aBUCHMBIX MuckoB (Redundant Arrays of
Independent Discs), Ha KOTOpBI BoO3JaraeTcs 3agada OOCCICUCHUS OmMKA30-
YCmouyueocmu U nOGbIULEHUS NPOU3E00UMENbHOCTIU.

Omxkazoycmouuu6ocms JAOCTUraeTcs 3a c4eT HM30bITOUYHOCTH. TO ecTh 4YacTh
€MKOCTH JIMCKOBOTO IPOCTPAHCTBA OTBOAMTCS ISl CIY)KEOHBIX LEJICH, CTaHOBSCH
HEJIOCTYITHOM ISl TOJIb30BATEIs.

Tosvuenue npouzsooumenbHOCHY JUCKOBON IOJCUCTEMbBI 00ECIeUHBACTCS
OJJTHOBPEMEHHOW pPab0TOW HECKOJBKHX IHUCKOB, U B 3TOM CMBICIE, 4eM OoJblie
JVICKOB B MacCHBE (10 ONPEIENICHHOT O IIPEAea), TEM TyHllle.

Jnst moctpoenust RAID tpebytoTcst:

— xoHTpomep RAID;

— COOTBETCTBYIOILIMH JipaiiBep;

— anmapaTHBIH HHTEepderic;

— 1Ba wim 6osee HDD (onuHaKOBBEIX IO EMKOCTH, TPOM3BOAUTENBFHOCTH, arla-
paTHOMY HHTepdeicy, T. €. OJHOH MOJENN).
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4.2.7 RAID 6 — omxazoycmouyueslii. MAccu8 He3asUCUMbIX OUCKO8 C O08YMsL
HezasucumbiMu  pacnpedenennvimu cxemamu wemnocmu (Independent Data Disks
with Two Independent Distributed Parity Schemes).

JanHbie paz0OuBaroTcs Ha 0JI0YHOM ypoBHe aHamormdHo RAID 5, HO B momoin-
HEHHE K NpenblayIiel apXUTeKType MCHOIb3yeTcs BTOpas CXeMa IS MOBBIIICHUS
OTKa30yCTOMYMBOCTH. JTa apXUTEKTypa SBISETCS YCTOHYMBOM K JBOWHBIM OTKa3aM.
OpHako MpH BBINOJHEHUH JIOTMYECKOM 3alMUCH peanbHO MPOHCXOAUT IIECTh
oOpaleHui K TUCKY, YTO CHIILHO YBEIIMIMBACT BpeMs 00paOOTKH OTHOTO 3aIpoca.

Bonee crnoxHas cxema, ycToiumBas Jake K JABOMHBIM OTKa3aM (HO LIEHOM
HU3KOH IPOU3BOAUTEIEHOCTH).

4.2.8 RAID 30 — omxa3zoycmouyuswlii MAaccue ¢ NapaiieibHol nepeoaderi
OaHHBIX U NOBBLIUEHHOU NPOU3BOOUMETLHOCBIO.
IIpencraBnsger coboit maccuB tuma RAID 0, cerMeHTaMH KOTOPOTO SIBIISFOTCS
MaccuBel RAID 3. OH oObemuHseT B ceOe OTKAa30yCTOHYHMBOCTH W BBICOKYIO

TMPOU3BOAUTEIILHOCTD.

HOCHGHOB&TGHBHOﬁ nepeaadn JaHHbIX OOJIBIINX 00HEMOB.

B Tabnuue 4.1 npexcrasieHo cpaBHeHUe XapakTepuctuk RAID.

Tabnuna 4.1 — CpaBHeHue xapakrepucTuk RAID

OOBIYHO HMCHONIB3YeTCS VISl NPWIOKEHHH, TpeOyIomux

Munu- | ITotpeb- Ortkaszo- CkopocTh HnTencuBHOCTD
RAID| wmym HOCTb B ycToWYH- nepeaaun 006paboTku Ipakmiieckoe
HCTIOJIb30BaHNE
JHUCKOB JUCKax BOCTbH JAHHBIX 3aIpocoB
0 2 N <1 muck <RAID 3 Ouenb Beicokasi, |['paduka, Bugeo
1o N x | auck
1 2 2N* <RAID 6 R>1 muck Jo 2 x 1 nuck Maisle ¢aiin-
W =1 guck W =1 guck cepBephl
2 7 N+1<X<2N | <RAID 1 ~RAID 3 Hwuskas Meiinppeimbl
3 3 N+1 <RAID 1 <RAID 7 Hwuskas I'paduxka, BHIEO
4 3 N+1 <RAID 1 R<RAID 3 R=RAID0 Daiin-cepBepbl
W <RAID 5 W <<'1 guck
5 3 N+1 <RAID 1 R <RAID 4 R=RAID0 Cepsepsl 6a3
W <RAID 3 W <1 nuck TAHHBIX
6 4 N+2 Camas Huskas R >1 guck Hcnonesyercst
BBICOKasI W <RAID 4 KpaiiHe peKko
7 12 N+1 <RAID 1 |Camas Bbicokas| Camas Bbicokas | Pa3sHble TuIb
MIPUIIOKEHUI

Bonpocwl ona konmpona

1 Yro takoe RAID u asnst yero oH npenHazHaueHn?
2 Uro HyxHO a1 noctpoerus RAID?
3 Kak moryT ObITh moctpoeHs! RAID-maccuBel B 3aBHCHMOCTH OT CHOCO0a
peanu3anuy UX KOHTposuiepa?
4 B uem 3akioyaercs pasnnune RAID pa3Hbix ypoBHen?
5 Kak MOXHO OpraHu30BaTh COBPEMEHHYIO pabOTy AMCKOB B MacCHBe?
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(XOTs BO3MOXKHO M Ha YpPOBHE OWT) M 3aIMCHIBAETCS OJHOBPEMEHHO Ha BCE JVICKH
MacCuBa, KPOME BBIJICJICHHOTO Ul XpaHEHHUsS KOHTPOJBHBIX JaHHBIX (HAa3bIBAEMBIX
TaKk’Ke KOHTPOJIBHOW cyMMmoi). [l WX BBIUMCICHHS WCIONB3YEeTCs OIeparus
«uckiroyaromero UJIM» (XOR), mpuMeHsieMast K 3alMChIBAEMbIM OJIOKaM JTAHHBIX.
IIpu BBIXOIE M3 CTPOSI MOOOTO JHCKA JAaHHbIE Ha HEM MOXHO BOCCTaHOBHUTH II0
KOHTPOJIBHBIM JaHHBIM U JaHHBIM, OCTaBILIUMCS Ha UCIIPABHBIX AMCKAX.

4.2.5 RAID 4 — omkrazoycmouuugulii Maccus He3asUcUMbIX OUCKO8 ¢ pazoelse-
Mmuim ouckom yemnocmu (Independent Data disks with shared Parity disk).

RAID ypoBHS 4 — 3TO OTKa30yCTOMYMBBIA MAacCHB HE3aBUCHMBIX JIUCKOB C
OJIHUM JUCKOM JJIsi XpaHEHUs KOHTPOJIbHBIX cyMM. RAID 4 BO MHOTOM CXOX C
RAID 3, HO oTimyaeTcsl OT IMOCIEAHEr0, MPEXIe BCETO, 3HAYUTEIHLHO OOIBIINM
pa3MepoM OJIOKa 3alHMCHIBAEMBIX NAHHBIX (OOJBIINM, YeM pa3Mep 3amrChIBACMbIX
JaHHBIX). B 3TOM 1 ecTh rmaBHOe pasnuane Mexxy RAID 3 u RAID 4.

[ocne 3ammcu TPyIIBI OJIOKOB BBIYUCIISETCS KOHTPOJBHAS CyMMa (TOYHO Tak
ke, kak u B ciaydae RAID 3), xoropas 3amuchiBaeTcs Ha BbIJCICHHBIN
JUTSL 3TOTO JHCK.

4.2.6 RAID 5 — omxazoycmotiuusblil. MACCU8 He3a8UCUMbBIX OUCKO8 C pacnpe-
Oenennou uemnocmoio (Independent Data disks with distributed parity blocks).

RAID ypoBHS 5 — 3TO 0TKa30yCTOWYMBBIN MacCUB JUCKOB C pacIpeieleHHbIM
XpaHEHUEM KOHTPOJIbHBIX CyMM. BJIOKHM NaHHBIX U KOHTPOJbHBIE CyMMBI, KOTOpBIE
PAacCUUTBIBAIOTCS TOYHO TaK e, Kak U B RAID 3, nukIndecku 3amrchIBarOTCs Ha BCE
JVICKH MacCHBa, T. €. OTCYTCTBYET BBIJICIICHHBIA AUCK U XpaHCHHs HH(OPMALIUHU O
KOHTPOJIbHBIX cyMMax (pUCYHOK 4.3).

Pucynok 4.3 — RAID 5

RAID 5, tak xe xak u RAID 4, umeeT apXUTEKTypy HE3aBUCHMOTO JOCTYIIA, TO
ectb B oriamune oT RAID 3 3meck mpemycMoTpeH OONBHION pa3sMep JIOTHYEeCKUX
OJIOKOB JIJIsl XpaHEHUS TaHHBIX.
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4.2 Tunwt (yposnu) RAID-maccusos

B cooTBeTcTBUM C pa3NUYHBIMA THIIAMH JOCTYIA, apXUTEKTYPOH MOCTPOCHUS 1
pacnpefenieHuss AUCKOBOM MaMSTH CYIIECTBYIOT M pasznuuHble Tunbl RAID-maccu-
BOB, KOTOpPBIE IPUHSITO XapaKTepH30BaTh yposuamuu RAID.

B HacTosmee BpeMs  CyHIECTBYeT HECKOJIBKO CTaHAApPTU3UPOBAHHBIX
RAID-ypoBHeil, KOTOpble pPa3IMYarOTCs IO CKOPOCTH, HAIEKHOCTH U CTOMMOCTH
nmsrotoBieHus: oT RAID 0 mo RAID 5. K ToMmy ke HCIIOJIB3YIOTCS KOMOMHAIIAN ATHX
YpOBHEH, a Takxke ¢upMeHHbIe ypoBHH (Hampumep, RAID 6, RAID 7). Haubonee
pacrpocTpaHeHHbIMHU siBisitoTcs ypoBHu 0, 1,3 u 5.

B kaxnom u3 yposreit RAID pemraercst 3amada ONTHMU3AINH KAKO2O-TUO0 U3
napamempog (W UX COYCTAHU):

— HaJIEKHOCTH;

— OBICTPOICHCTBHUE;

— €MKOCTB;

— CTOMMOCTb XPaHEHUS €JUHHUIIbI TaHHbIX.

Haoeosicnocms Bcero MaccuBa yMEHBIIACTCS TPH YBEIWYCHHH KOJIHUYECTBA
JUCKOB B MaccuBe. IIpM He3aBHCHMBIX OTKa3aX M OSKCIOHEHIMAIBHOM 3aKOHE
pacnpenenenus HapaboTku Ha otka3 MTTF Bcero maccuBa (mean time to failure —
cpemHee BpeMs 0€30TKa3HOM paboThl) BRIYHCIACTCS MO (popmyie

MTTFarray = MMTFhda/Nhad,

rne MMTFnda — cpenHee Bpems 6€30TKa3HOH pabOTHI OAHOTO ANUCKA;
Nhdd — KOITHYECTBO AHUCKOB.

Taxum 006pa3oM, BOSHHKAET HEOOXOIUMOCTh MOBBIIIEHHSI 0TKAa30yCTOHYUBOCTH
JVCKOBBIX MAacCHBOB. JIJIsl MOBBIIIEHHS OTKa30yCTOHYNBOCTH MAacCCHBOB HCIOJIB3YIOT
uzbvimoynoe xooupogauue. CyIIeCTBYIOT JBa OCHOBHBIX THIIA KOJUPOBAHMS,
KOTOpPbIE IPUMEHSIOTCS B M30BITOUHBIX JAUCKOBBIX MACCHBAX, — ATO 0yOaUposaHue
4emHoCmo.

VYporau RAID pa3nuuarorcsi Crioco0oM pa3menieHuss 1 HOPMHPOBAHUS U30bi-
mouHblX Oannbix. VI30BITOUHbBIE TaHHBIE MOTYT JIMOO pa3MeIlaThCsl Ha CIEIHAIBHO
BBIJICJICHHOM JIUCKe, JIN0O MepeMEIINBaThC MKy BCEMH JUCKAMHU.

Crioco0oB (OPMUPOBAHUS U3DLIMOUHBIX OAHHBIX HECKOJIBKO Oombine. [IpocTeii-
muil U3 HUX — 3TO mnoiHoe ayonmupoBanue (100-mponeHTHass M30BITOYHOCTD), WU
3epKampoBaHne. KpoMe Toro, HCIoasp3yroTcest KOIBI ¢ KOppeKnueil ommook, a Takke
BBIYHCIICHHE YETHOCTH.

Taxum o6pazom, ypoBHH RAID paznuuaroTcs:

— pasmMepoM, MeTojamMH (OPMHPOBAHMS W pPa3MELICHHEM OJIOKOB JaHHBIX
(Jroruueckoit Tomnosnoruei);

— anropuTMamM# (OPMHPOBAHMA U pa3MENICHUS KOHTPOJIBHBIX CYMM;

— TpebyembIM KomuyectBoM HDD;

— TOJy4aeMBIMH JJOCTOMHCTBAMH U HEJOCTATKAMU:

a) HaISKHOCTH (OTKA30yCTOHYUBOCTH);
6) ObIcTpoaeiicTBHE (IPOU3BOJUTENBHOCTE);
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B) 3G deKTUBHAsS EMKOCTB;
I) CTOMMOCTb XpaHEHHs eIUHUIIbI JaHHbIX.
RAID knaccupuuupyioT 1Mo CIeAyIOINM IapaMeTpam:
— no ucnonHeHnto RAID-koHTpomnepa (mporpamMubie U ammapaTtaeie (hard-
ware RAID umu fake RAID, RAID-on-Chip);
— 10 THNAM TOAAepKuBaeMbIX HUHTepdeiicoB Hakomurenei (SATA, SAS,
NVMe, PCle, USB 3.2 u Thunderbolt 3);
— 1o mojyepxuBaeMbiM ypoBHsM RAID (6azoBeie — 0, 1, 1E, 5, 6, 5EE;
nByxypoBHeBbie — 10, 50, 60).

4.2.1 RAID 0 — oucxoswiti maccus 6e3 omkasoycmouuusocmu (Striped Disk
Array without Fault Tolerance).

RAID ypoBHst 0 He siBisieTcs N30BITOYHBIM MacCHBOM M, COOTBETCTBEHHO, HE
o0ecrieunBaeT HAACKHOCTH XPAHEHHS JaHHBIX. TeM He MeHee 9TOT YPOBEHb HaXOIUT
LIMPOKOE TNPHMEHEHHE B CIydasX, KOrja HEoOXOAMMO OOecCrednTh BBICOKYIO
npou3eoo0UmenbHOCMs AACKOBOH TTOICHUCTEMBI.

Ipu cozmannum RAID-maccuBa ypoBHsS (O maHHBIE pa30WBaIOTCA Ha ONOKH
(pucyHOok 4.1), KOTOpBbIE 3alMCBHIBAIOTCS HAa OTJACHBHBIC IHCKH, T. €. CO3/laeTcs
CHCTEMA C NAapAJUIEIBHBIM JOCTYIIOM (€CIH, KOHEYHO, pa3Mep OJI0Ka 3TO MO3BOJISIET).

braromapss BO3MOXHOCTH OJHOBPEMEHHOI'O BBOJa-BBIBOJA C HECKOJBKHX
muckoB RAID 0 oGecreunBaeT MaKCHMAaNbHYIO CKOPOCTh II€peJaddl IAaHHBIX U
MaKCHMaJIbHyl0  3((QEKTHBHOCTb  HCIIOJIb30BAHMSI  JHMCKOBOI'O  HPOCTPAHCTBA,
MIOCKOJIBKY HE TpebyeTcss MecTa JUIsl XpaHEHHS KOHTPOJBHBIX cyMM. Hampumep,
MIPOBEICHHBIC HCCIICIOBAHNS ITOKA3bIBAIOT, YTO, IO CPABHEHMIO C OIHUM MIHCKO-
BozioM, MaccuB RAID 0 u3 1ByX AMCKOBOAOB AT MIPUPOCT CKOPOCTH 3AMIUCH/UTEHUS
Ha 96 %, U3 Tpex ANCKOBOAOB — Ha 143 %.

Peanu3zamus 3toro ypoBHs odeHb npocta. B ocHoBHoM RAID 0 nmpumensiercs B
TeX 00JacTix, rae Tpedyercs ObIcTpas mepeaada O00bIIoro 00beMa JaHHBIX.

A,B\C,D

(R
(R

HDD 1 HDD 2

Pucynoxk 4.1 — RAID 0
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4.2.2 RAID 1 — Ouckogvlii maccus ¢ 0yoauposanuem (Ui 3epKaIupoBaHuem —
Mirroring).

RAID ypous 1 — 310 MaccuB auckoB co 100-mporieHTHON N30BITOYHOCTRIO. To
€CTh JJAHHBIC TIPU 3TOM MPOCTO MOJTHOCTHIO AYOIHPYIOTCS (3epKAIUPYIOTCS) (PHCY-
HOK 4.2), 3a CyueT 4ero JOCTHraeTcs OYeHb BBICOKHH YPOBEHb HAJEKHOCTH (Kak,
BIIPOYEM, U CTOUMOCTH).

Pucynok 4.2 — RAID 1

Jns peannzanmu ypoBHsi 1 He TpeOyeTcs IIpeABapUTENbHO pa3ouBaTh JAUCKH U
JaHHBIC Ha Ooku. B mpocreiimem ciydae qBa TUcKa colepKaT OJMHAKOBBIC JaHHBIE
U SABJIAIOTCS OOHUM JIOTHUECKHM JuckoM. [Ipu BeIXOJ€ M3 CTpOsl OMHOTO AMCKA €T0
¢byHKIMM BBHIONHAET Apyroil. Kpome Toro, ypoBeHp yIBamBaeT CKOPOCTb
CUUTHIBAHHS JaHHBIX.

4.2.3 RAID 2 — omkazoycmouiiuugsiti OUCKOBbIL MACCUB C UCTONb30BAHUEM KOOA
Xommunea (Hamming Code ECC).

RAID ypoBHS 2 — 3TO cXeMa pe3epBHPOBAHUS JaHHBIX C MCIOIb30BAHUEM KOJa
X5MMHHTa ISl KOPPEKIMU OUIMOOK. 3amnuchiBaeMble JaHHble (POPMHUPYIOTCS HE Ha
OCHOBE OJI0YHOM CTPYKTYpHI, Kak B RAID 0, a Ha 0CHOBE 106, TPUYEM pazMep CIIOBa
paBeH KOJIMYECTBY AUCKOB JUIs 3allMCHU JAAaHHBIX B MaccuBe. Kaxablil oTAenbHBIN OUT
3aITUCHIBACTCS HAa OTACTBHBIN IUCK MACCHBA.

4.2.4 RAID 3 — omxa3oycmouuugulii MAccus ¢ napaiienvbhol nepedaieti OQHHbIX
u uemnocmoto (Parallel Transfer Disks with Parity).

RAID ypoBHS 3 — 3TO OTKa30yCTOHYMBBEIH MacCHB C MapayuIeIbHBIM BBOJOM-
BEIBOZOM W OJHUM JIOTIOJIHUTEIBHBIM JHUCKOM, HAa KOTOPBIH 3aIHCHIBAIOTCS
KOHTPOJIbHBIC JITAHHbIE.

[Ipu 3amucu MOTOK JaHHBIX pa30oWBaeTCs Ha OJIOKH (cmpaiinsl) HA YPOBHE OaiT
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