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BBeneHue

Nudopmatuka — Hayka, u3ydaronias oo1ue cBoicTBa nHGopMaInm, 3a-
KOHOMEPHOCTHU M CIIOCOOBI €€ CO3/IaHus, XpaHEHHs, TIOUCKa, MPeoOpa3oBaHus U
UCITIOJIb30BAHUS C TTIOMOIIBIO KOMITBIOTEPHBIX CUCTEM.

Ha caiite MunncrepcTBa o0pazoBanus U Hayku Poccuiickoit denepannu
npuseneHa «lIpumepHas nmporpamMma no MHGOPMAaTUKE U MHPOPMAIIMOHHBIM
TEXHOJIOTUSIM» g cpeaHero  (mojiHOTO) — obmiero  oOpa3oBaHUs
(http://window.edu.ru/window_catalog/files/r37206/09-1-s.pdf ) u «IIpumepHas
nporpaMMa JUCHMILIUHBI HH()OPMATHKA», COCTABIIEHHAs! B COOTBETCTBUHU C IO-
CYJapCTBEHHBIMH  00pa30BaTENbHBIMU  CTaHAApTaAaMH  BbICIIETO0  mpodec-
CHOHAJIBHOIO 00pa3oBaHus Juisl HanpaBieHuil « TexHnueckue Hayku», «O0pa3o-
Banue» u mp. (http://www.edu.ru/db/portal/spe/prog/htm/mf0201.htm). O6Ge
IPOrpaMMbl COAEPKAT pa3AEIIbL:

— oOume cBegeHus: 00 nHpopmanuuy,

— almapaTHoe U NporpaMMHOe oOecrnieueHrue NHPOPMAITMOHHBIX CUCTEM,

— TEXHOJIOTUU 00pabOTKU TEKCTOBOM, YMCIOBOM, rpad)uuecKoil U MyJb-

TUMEIUHHON UH(POpPMALIHH,

— pabora ¢ 0a3aMu JJaHHBIX,

— QJITOPUTMH3ALMS U IPOTPAMMUPOBAHUE,

— JIOKaJbHbIE U I100aJIbHbIE KOMITBIOTEPHBIE CETH.

CpaBHeHUE ABYX MPOrpaMM IOKa3bIBAECT, YTO IIKOJBHBIA M BY30BCKHUU
Kypchl MH(OPMATUKK AOCTATOYHO OJIM3KM MO conepxkaHuio. CienoBaTelbHoO,
3a/laya By3a — YIJIyOUTh 3HAaHMS IO MH(POPMATUKE, MOJYYEHHbIE B IIIKOJIE, IO-
3HAKOMUTH CTYJEHTOB CO BCEMU HOBOCTSIMU B OOJAcCTH TEXHUYECKOIO U MpO-
rpaMMHOr0 oOecredeHrs UH(POPMAIIMOHHBIX MPOLIECCOB, a TaKXKe C MUCIOJIb30-
BaHWEM MH(OPMAIIMOHHBIX TEXHOJOTHMM B MX Oyayuiell mpodeccrnoHanbHOM
nesTeNbHOCTH. [Ipy BBIMOJHEHUM MPaKTUYECKUX PadOT CTYIEHT IOJIKEH YCO-
BEPILIEHCTBOBATh CBOM HABBIKM B pabOTe Ha KOMIIbIOTEpE B Ipolieccax o0paboT-
KU, TIOUCKA U XpaHEHUs BCEX BUJOB MHPOPMAIIIH.

KoMmmbroTep [uisi TpaMOTHOTO CIEHHATMCTA JIOJDKEH CTaTh NMPUBBIYHBIM
WHCTPYMEHTOM aBTOMAaTHU3ALMHU €r0 UHTEIIEKTYAIbHOIO TPYyAQ.


http://window.edu.ru/window_catalog/files/r37206/09-1-s.pdf
http://www.edu.ru/db/portal/spe/prog/htm/mf0201.htm

I'masa 1. OOmme cBeaeHus 00 HHGOPMAIIHOHHBIX MPOLIECCax

masa 1. O6wme cBegeHna 06 MHPOPMaALMOHHbIX
npoueccax

1.1 NMoHAaTHe nHpopmauuu, ee BMALI U CBOUCTBA

B nuteparype MOXXHO HAMTH JOCTaTOYHO MHOTO OMpEEICHUI TepMHUHA
uHpoOpMAaLHs, OTPAKAOIINX PA3TUIHBIC TIOIXO0/IbI K TOJIKOBAHUIO 3TOTO TOHS-
THS.

B ®enepansnom 3akonHe Poccuiickont @enepauun «06 ungpopmavyuu,
ungpopmamuzayuu  u  3awmume  ungopmayuuy  (http://www.bnti.ru/
dbtexts/analmat/06_2003/licenz/1.htm) maeTcs cienyroinee onpeaeieHHe 3TOTO
TepMUHA: «MH(OpMaLMs — CBEACHUS O JIMIAX, NMpeaMeTax, pakrax, COObITHUSX,
SIBJICHHSIX U TIPOIIECCax HE3aBUCUMO OT (hOPMBI UX MPEICTABICHUS.

TonkoBbIf cl0Bapb pycckoro sizbika OkeroBa MPUBOAUT 2 ONpECICHUS
ci10Ba MH(popMauA:

1) Cenenus 00 OKpy’KaloIIEeM MHPE W MPOTEKAMOIIMX B HEM Ipoleccax,
BOCITPUHUMAEMbIE YEJIOBEKOM MJIHM CHELIMAIbHBIM YCTPOHCTBOM.

2) CooO1eHusI, OCBEIOMIISIONINE O TOJOXCHHU JIeT, O COCTOSIHHU 4Yero-
HUOyb. (HayuHo-TexHuueckas u razetHas UHQOpMalUU, CpeicTBa Mac-
COBOI MH(OPMAIIUU — TeYaTh, PaJKO0, TEICBUICHHUE, KUHO).

B ungpopmamure nanbonee 4acto HCIOIB3YETCS CIEAYIOIIEE OMpe-
JIeJICHUE ATOT0 TEPMHUHA:

Nudopmanusa — 3T0 0CO3HAHHBIE CBEJEHUS 00 OKpYKaloleM MUpE, KO-
TOpBIE ABJISIOTCS 0OBEKTOM XpaHEHUs, MPeoOpa3oBaHus, IEPEAAUN U UCTIOIB30-
BaHus. CeedeHus — 3TO 3HAHUS, BRIPAKEHHBIC B CUTHAJIaX, COOOIICHUSX, U3BEC-
THSIX, YBEJOMJICHHUSX U T. 1.

Nudopmanus u ee cBoWCTBa SIBISIOTCS 00BEKTOM UCCIIEIOBAHUS 1I€JIOT0
pslla HAyYHbIX JUCIUIUIMH, TAKUX KaK meopus ungpopmayuu (MaTeMaTu4yecKas
Teopusi cUCTeM Tiepenadun uHpopmaiumn), Kubepremuxa (Hayka O CBSI3U U
VIOPABJICHUH B MAIlIMHAX M JKMBOTHBIX, @ TAKXKE B OOIIECTBE U UYEIOBEYCCKUX
CYyILIECTBaX), cemuomuxka (Hayka O 3HaKaX W 3HAKOBBIX CUCTEMax), meopus
Maccosoil KommyHukayuu (ACCIeIOBaHUE CPEACTB MAacCOBOM WMHGMOpMAIMN U
UX BIMSHUSA Ha OOILLIECTBO), UHPopmamuka, coyuonuka (Teopus nHpopmaiu-
OHHOTO MeTaboIM3Ma WHIUBUAYATBHON U COITUAIBHOMN TICUXUKH), UHGPOPMOOU-
namuka (Hayka 00 OTKPBITHIX MH(GOPMAIIMOHHBIX CUCTEMaX), UHGoOpMauuoio-
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1.1 [Nousitre uH(pOPMALIHH, €€ BUIbI U CBOMCTBA

2us (Hayka O MOJyYCHHH, COXPAHEHUH M Tepenade MHPOpPMALUU Ui pa3iny-
HBIX MHOECTB OOBEKTOB) U T.II.

Kaxmoro uenoBeka B MUpe OKpykaeT Mope WH(pOpMAIMK pa3IMYHbIX BU-
noB. CtpemieHue 3adUKCUPOBATh, COXPAHUTh HAJIOJITO CBOE BOCIHPHUITHE HH-
¢dbopMmaruu ObUTIO BCerja CBOMCTBEHHO 4eNOBEKY. MO3r ueloBeKa XpaHUT MHO-
KECTBO MH(OpPMAINH, U UCTIOJIB3YET IJS XpPaHEHHUS €€ CBOU CIIOCOOBI, OCHOBA
KOTOPBIX — JIBOWYHBIN KOJI, KaK U Y KOMIBIOTEPOB. UenoBek Bceraa CTpeMuscs
UMETh BO3MOXHOCTb MOJEIUTHCA CBOEH MHGpOpMalMel ¢ APYTUMHU JIIOJAbMU U
HAWTH HaJeXKHBIE CPEJCTBA JJS €€ Mepeqavyd U JOJITOBPEMEHHOT'O XPaHEHHUSI.
Jlyis 3TOTO B HACTOSIIIEE BpeMsl M300pETEHO MHOMXECTBO CIIOCOOOB XpaHEHUS
MH(pOpMallMU Ha BHEIIHUX (OTHOCUTEIBFHO MO3ra 4eJIOBEKa) HOCUTENSIX U €€ Tie-
penayu Ha OrpOMHBIE PACCTOSIHHUSL.

OcHoBHble BUbI HHpOpMauK 110 € popMe MpeACTaBIeHHs, criocobam
ee KOAUPOBAaHUS U XpaHEHUs], YTO UMEET HauOoJiblee 3HaYeHUE Uil nHpopMa-
TUKH, 3TO:

— rpaduyeckas wiu n300pa3uTebHas — IEPBbII BUJ, AJI1 KOTOPOTO OBbLI
peanu3oBaH cnoco0 XpaHeHUs: MHPOpMALMK 00 OKPYKaIOIIeM MHUpE B
BUJIC HACKaJbHBIX PHCYHKOB, a MO3JHEE B BHJE KapTuH, (otorpadwuii,
cXeM, YepTekeil Ha Oymare, XOJICTE, MpaMope U JAp. MaTepuanax, M30-
OpakarolMX KapTUHBI peabHOIO MUPA;

— 3BYKOBasi — MUP BOKpPYT' Hac IIOJIOH 3BYKOB U 3ajlauya UX XpaHEHUs U TH-
paxkupoBaHus ObUla pellleHa ¢ M300peTeHHEe 3BYKO3alMCHIBAIOIIUX YCT-
poiictB B 1877 r. (cM., HalpuMep, UCTOPUIO 3BYKO3alMCU Ha CalTe —
http://radiomuseum.ur.ru/index9.html); ee pa3HOBUAHOCTBIO SIBIISETCS
MY3bIKaJbHAas UHGOpMaLKs — JJI1 3TOro Buja ObUI M300peTeH crnocod
KOJAMPOBAHMS C HCIOJIb30BAHUEM CIICUATIBHBIX CHMBOJIOB, YTO JEaeT
BO3MOXKHBIM XpaHEHHE €€ aHAJIOTUYHO Tpaduyeckoit nupopmanmu;

— TeKCTOBasi — CII0CO0 KOJIMPOBAHUS PEUM YETOBEKa CHECIMATbHBIMA CHM-
BOJIaMU — OyKBaMu, IPUUYEM pa3Hble HAPOJbI UMEIOT Pa3HbIC SI3bIKU U UC-
MOJIB3YIOT pa3InyHble HA0OpHI OYKB JIsi OTOOpaKEHHUsS] pedu; OCOOEHHO
0O0JBITIOE 3HAYCHHUE ATOT CIIOCO0 MPUOOPEN Mocie U300peTeHus OyMmaru u
KHUTOTIeYaTaHMUs,

— YHCJ0Basi — KOJMYECTBEHHAs Mepa OOBEKTOB M MX CBOWCTB B OKpPY-
KAIOIEM MHUpE; 0COOEHHO 0O0JIbIlIOEe 3HaUYeHHE Mpuoldpesa ¢ pa3BUTHEM
TOPTOBIIM, YKOHOMUKH U JACHE)KHOTO 0OMEHa; aHaJIOTUYHO TEKCTOBOM WH-
dbopMmanuu st ee 0TOOpaKEHUsI UCTIONb3YeTCsl METOJ] KOJIMPOBAHHUS CIIe-
UAIbHBIMU CUMBOJIAMU — IM(PpaMU, TMPUYEM CHUCTEMBbl KOJIWPOBAHUS
(cumcnenus) MOTYT OBITH Pa3HBIMH;
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I'masa 1. OOmme cBeaeHus 00 HHGOPMAIIHOHHBIX MPOLIECCax

— BHJAeOHH(pOpMANMSA — CIIOCOO COXpaHEHUS ABWKYILIUXCS KapTHH OKpY-
YKAFOIIETO MUPA, TMOSBUBILIUKCS C U300pETEHUEM KHHO.

CymiecTBYIOT Takke BHABI WH(OpMAIUU, IS KOTOPBIX 10 CHX IOp HE
HU300pETeHO CIOCOO0B MX KOJUPOBAHUS W XPAHCHHS — ATO TAKTWJIbLHAS WH-
dbopmanus, mepegaBaeMasi OIlyIEHUSIMH, OPraHoJIeNTHYEeCKas, mepeaBacMast
3almaxaMyd W BKyCaMHW W JPYTHE BUIBI, JIJIT KOTOPBIX COBPEMEHHAs HayKa JaXKe
HE Halllla MPU3HAHHBIX BCEMH TEPMUHOB ONpe/eiIeHUs (Hampumep, SKCTpaceH-
copHasi uHpopmarus).

st mepenaun uHGOpMalMU Ha OOJBIIME PACCTOSHUSA TEPBOHAYAIHHO
HCIIOJIb30BAIMCH KOJIMPOBAHHBIE CBETOBBIC CUTHAJIBI, C U300PETEHUEM DJICKTPH-
yecTBa — Mepejadya 3aKOJAUPOBAHHOTO OIPEACNIEHHBIM 00pa3oM CHUTHaja IIo
MPOBOJIaM, TIO3HEE — C UCIIOJIL30BAHUEM PAIMOBOJIH.

Coznarenem odweit meopuu uHgopmayuu 1 OCHOBOIOJIOKHUKOM ITH -
poBoii cBsi3u cuntaercs Kiox Illennon (Claude Shannon). Bcemupnyro n3Bect-
HOCTh emy TpuHec GyHIaMeHTaIbHBIM Tpya 1948 roma — «MaremaTudeckas
teopus ces3u» (A Mathematical Theory of Communication), B kotropom Briep-
BbIE 00OCHOBBIBAETCSI BOBMOYKHOCTh MPUMEHEHHUSI JBOMYHOTO KOJIa JIJIs TIepe/ia-
yu UHGOPMALIIH.

XpaHnenue wWH(POpPMAIMKM TPU HCIOIH30BAHUA KOMITBIOTEPOB OCYIIIE-
CTBJISICTCSI HA MAarHUTHBIX JIMUCKax WJIM JICHTaX, Ha ja3epHbIx nuckax (CD wu
DVD), cnenuaibHbBIX YCTPOMCTBaX IHEPTOHE3aBUCUMON NaMATH ((PIdII-namMsTh
U TIp.). DTH METO/IbI TIOCTOSITHHO COBEPIIICHCTBYIOTCS, M300pPETAIOTCS HOBBIC YCT-
poiictBa u Hocutenu MHpopmaruu. O6paboTKy mHbOpManuKu (BOCIIPOU3BEIC-
HUe, TpeoOpa3oBaHue, Nepeaayva, 3amuch Ha BHENTHUE HOCUTENH) BBIOIHSIET
npoiieccop KommberoTepa. C MOMOIIBbI0 KOMITBIOTEPA BO3MOXKHO CO3/IaHUE U Xpa-
HEHUE HOBOM MH(OpMAaIuu J00BIX BUIOB, JIJISl YETO CIYKAT CHeIHaIbHBIC MPO-
IpaMMBbl, UCIIOJIb3yeMbIe Ha KOMITBIOTEPAx, M YCTPOMCTBA BBOJA HH(POPMAIIHH.

Oco0bIM BHIOM HH(POPMAIIUA B HACTOSIIEE BPEMsI MOXKHO CUHUTATh WH-
dbopmanuio, MpeACcTaBICHHYIO B TioOansHOM cetn WHTepHer. 31ech wucC-
MOJIB3YFOTCSI 0COOBIE MPUEMBI XpaHEeHHs, 00paOdOTKH, TTOMCKA W TIEpeIayu pac-
npeaeaeHHo uHdopManuu OO0JBIIUX 00BEMOB M 0COOBIE CIOCOOBI PaOOTHI C
Pa3IMYHBIMHU BUAAMHU HHGOPMAITHH.

[TocTOSITHHO COBEPIIICHCTBYETCSI MPOTPAaMMHOE O0OECTIeUeHHEe BEIyIINX
paspabotunkoB (Harmpumep, Microsoft Corporation), odecreunBaroiee KOIeK-
THUBHYIO padOTy C KOPIOpaTUBHON MH(GOPMAIIHEH BCEX BUJIOB.

Ceoilicmea ungopmayuu

Kak u Bcsakuii 00beKT, HH(pOpMaIus 001a1aeT CBOMCTBAaMU. XapaKTEPHOU
OTJIMYUTENBHOU OCOOCHHOCTh MH(POPMALMU OT APYTrUX OOBEKTOB MPUPOABI U
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1.1 INousaTHe nudopMalIuy, ee BUABI U CBOHCTBA

OOIIIECTBA, SBJIAETCS JAyalu3M: Ha CBOMCTBA HHPOPMALIUU BIMSIOT KaK CBOWCTBA
MCXOJIHBIX JIaHHBIX, COCTABIIAIONINX €€ COJIEPKATEIbHYIO YaCTh, TaK U CBOWCTBA
METO/I0B, (PUKCUPYIOMIMX ATy UHPOPMAIIUH.

C Ttouku 3peHuss MHGOPMATUKU HaAMOOJIee BaKHBIMHU TMPEICTABISIIOTCS
CIIEYIOLIUE 00ujue KawecmeeHnHvle ceoiicmea. OOBEKTHBHOCTb, JOCTOBEp-
HOCTb, IOJIHOTA, TOYHOCTh, aKTYaJIbHOCTb, II0JIE3HOCTh, LICHHOCTh, CBOEBPEMEH-
HOCTb, IOHATHOCTb, IOCTYIIHOCTb, KPaTKOCTh U IIP.

1) O6bexTUBHOCTH HHpOPManuH. OOBEKTUBHBIN — CYIIECTBYIOIIUI BHE
Y HE3aBUCHMO OT YEJIOBEYECKOro co3Hanus. MHdopmanus — 3T0 oTpaxeHue
BHEILIHETO0 00BbEKTUBHOrO mMupa. MHPpopManusa oObEKTUBHA, €CIM OHA HE 3aBU-
CHUT OT METO/IOB €€ (PMKCalliH, YbEr0-1100 MHEHHUS, CYKICHHUS.

[Tpumep. Coobmenne «Ha ynune Temio» HeceT CyOBEKTUBHYHO HH-
dopmanmro, a coobmenne «Ha ymuie 22°C» — 00bEKTHBHYIO, HO C TOYHOCTEIO,
3aBUCALIEN OT NOTPEIIHOCTH CPEACTBA U3MEPEHUS.

OOBEKTUBHYIO HHPOPMAIIHIO MOKHO MOJIYYUTh C MOMOIIBI0 U3MEPUTEIb-
HBIX MprOOpoB. OTpakasch B CO3HAHMM KOHKPETHOTO YeJIOBEKa, MH(pOpMaLus
nepectaeT ObITh OOBEKTUBHOM, TaK Kak, MpeoOpa3oBbIiBaeTcs (B OONbIICH WIH
MEHBIIEH CTETIEHN) B 3aBUCUMOCTH OT MHEHHSI, CY>KJEHUs, OIbITa, 3HAHUWA KOH-
KpPETHOTO CyOBEeKTa.

2) MocroBepHocTh HHpopManuu. MHpopmaius 10CTOBEpHA, €CIM OHA
OTpa)kaeT UCTUHHOE MojoxkeHue aen. OO0beKkTHBHAsA MHGOpPMAIMs BCerjaa J1oc-
TOBEpHA, HO JIOCTOBEpHasi MH(OpMaALUs MOXKET ObITh KaK OObEKTUBHOM, TaK U
cyObekTUBHOM. JlocTOBEpHas HH(pOpMALIHSI TOMOTaeT NPUHATH HaM MPaBUIILHOE
pelIeHue.

HenocroBepHoil uHpoOpMaryst MOXKET ObITh IO CIAEAYIOIIMM MPUYUHAM:

— TpeIHaMEepPEeHHOE HCKaXeHue (ne3umHdbopmalusi) Wi HempeaHame-
PEHHOE HCKaXKeHNe CyObEKTUBHOTO CBOMCTBA,;

— HCKaXEHHE B pe3yJibTaTe BO3JAEHUCTBUS MMOMEX U HEAOCTATOYHO TOYHBIX
CpPEIICTB U3MEPECHUN.

3) Hoanora nndopmanuu. Mudbopmaruio MOKHO Ha3BaTh MOJIHOH, €CIIH
ee JOCTATOYHO JJI IOHMMaHus U MpUHATHS pemeHuil. Hemonnas uadopmams
MOJKET MPUBECTU K OIIMOOYHOMY BBIBOY WJIM PELICHHUIO.

4) TouHocTh MH(POPMALIMH OIIPEICIIICTCS CTEICHBIO ee OJM30CTH K pe-
aJIbHOMY COCTOSIHMIO OOBEKTa, Impolecca, siBJIeHHs (TOrPeUIHOCThI0 CPEeACTBa
U3MEPEHUSA).

5) AkTyanabHOCTh WHPOPMAIIMU — BAXHOCTH IS HACTOSIICTO BPEMEHH,
31000THEBHOCTh, HACYIIHOCTh. MHOTIA TOJBKO BOBpEMsSI MOJIyYeHHAs WH-
dbopmariusi MOKeT OBITh TOJIE3HA.
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6) [Mose3nocTh (LIeHHOCTH) HHPOpMaIHH. [10Je3HOCTh MOKET OBITH Olle-
HEHA MPUMEHUTEIILHO K HYXJaM KOHKPETHBIX €€ MOTpeOuTeNe U OLIeHUBAETCS
MO TeM 3ajiauaM, KOTOPbIE MOKHO PEIIUTh C €€ TTOMOIIBIO.
Camas nennas uaHopmanusi — OObEKTUBHAS, JOCTOBEpHAs, MOJHAsA, U aK-
TyanbHass. [lpm 3TOM cienyer yduThIBaTh, 4YTO M HEOOBEKTUBHAS, He-
J0CTOBEpHass MHGpopMaius (HampuMmep, XyAO0XKECTBEHHas JUTepaTypa), UMeeT
OOJIBIIYIO 3HAYMMOCTD VISl YEJIOBEKA.
CommanpHast (oOmiecTBeHHas1) wH(OpMarus oO0jamgaeT eme W JIO0MoJI-
HUTEIbHBIMHU CBOMCTBAMU:
® UMEET CEMAaHTUYECKUH (CMBICIOBOW) XapakTep, T. €. MOHATUWHBIN, TaK Kak
UMEHHO B TMOHATHUAX 0000mIIatoTCsl HanOoJiee CYIIECTBEHHbBIE IPU3HAKU
IIPEIMETOB, ITPOLIECCOB U SIBJIICHUN OKPY’KAIOIIETO MUpA.

® UMEET S3bIKOBYIO MPUPOAY (KpOME HEKOTOPHIX BHUAOB JCTETUYECKOW HH-
dbopmanuu, HarpuMep U300pa3UTEIbHOTO UCKyccTBa). OAHO U TO Ke coaep-
KQHUE MOXKET OBbITh BBIPAKEHO HAa PA3HBIX €CTECTBEHHBIX (Pa3rOBOPHBIX)
A3bIKaX, 3aIIMCAaHO B BUJIE MATEMAaTHYECKUX (POPMYII U T. 1.

C TeueHMeM BpEMEHU KOJWYECTBO HH(POPMALMHU PaACTET, UHPOpMAIUSL
HaKariuBaeTcsl, MPOUCXOAUT €€ CHUCTeMaTh3alus, OlleHKa u 0000meHue. I1o
CBOMCTBO Ha3BaJIM POCTOM U KyMyiupoBanuem uHbopmanmu. (Kymymnsus — ot
jat; cumulatio — yBenndeHue, CKOILICHHUE).

Crapenue nH(pOpMaLIMK 3aKJIIOYAETCs B YMEHbBILIEHUHU €€ LIEHHOCTH C Te-
yeHueM BpeMeHu. CTapuT HHPOpMAIMIO MOSIBJICHUE HOBOM MH(pOpMAIH, KOTO-
pasi yTOUHSET, JOTMOJIHSAET WM OTBEPIaeT MOJHOCTHIO WM YaCTUYHO OoJiee paH-
Hiol0. HayuHo-TexHuueckass uH(popMalus crapeer ObIcTpee, 3CTeTUYecKas
(mpou3BeIeHHs HICKYCCTBA) — MEJJICHHEE.

Jloru4HOCTh, KOMITAKTHOCTh, YAOOHAs (hopMa mpecTaBieHus: o0aerdaet
MOHMMAaHUE U YCBOCHHE UHPOPMALIUU.

KonuuecmeeHnHble xapaxkmepucmuKku uHgpopmauuu

U3mepeHue uHpopmayuu 6 mexHuke

B TtexHuke (Teopus KOAUPOBAHUS U Tepeladyd COOOIIECHMI) IMOJ KO-
JMYECTBOM MH(POPMAINH MOHUMAIOT KOJIMYECTBO KOJUPYEMBIX, TIepeaBaeMbIX
WM XPAaHUMBIX CUMBOJIOB. [Ipy 3TOM HCMONB3yIOT MPOCTOM crocol ompesene-
HUS KOJM4YecTBa MH(OpMAMU, KOTOPBI MOXKET ObITh Ha3BaH 00beMHbIM. OH
OCHOBAH Ha MOJICYETE YHCIIa CUMBOJIOB B COOOUIEHUH, T. €. CBSI3aHO C €ro JIJIu-
HOM U HE YUHUTBHIBAET COJEPKaHUSI.

B BbIUKCANTENBHOM TEXHUKE NMPUMEHSIOTCS JBE CTAaHIAAPTHBIC €IUHMIIBI
u3Mepenus: Out (binary digit) u 6aiit (byte).
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1.1 INousaTHe nudopMalIuy, ee BUABI U CBOHCTBA

Bbum — MunuMmanbHas eIMHULA U3MEPEHUS NHPOPMALIUU — BEIMYUHA, KO-
TOpasi MOKET NMPUHUMATH OJHO M3 JBYX 3HAa4eHUH (B MaTeMaTW4ecKoM Mpej-
craBiennu 0 mwim 1).

baiim — enqunnna xonmnyectsa uHpopmanuu B cucreme CU. bailt - Boch-
MUpa3psAAHbIA JTBOUYHBINA KOJ, C MOMOILIBIO KOTOPOro Haubojee 4acTo Mpen-
CTaBJISIIOT OJIMH CUMBOJI TEKCTA.

Hupopmayuonnwiit 006vem coodouwenusa (MHGOpMaMOHHAS EMKOCTh CO-
OOIIeHns1) — KOJMMYEeCTBO WH(GOpMAIMK B COOOIIECHWU, M3MEPEHHOE B OWTax,
OaiiTax win npor3BoAHBIX eaunuiiax (Koaittax, Mbaittax u T. 1.).

1 kunoGaitr (K6aitr) = 2'° Gaiit = 1024 Gaitr,

1 merabaiit (M6aiit) = 2'° KGaiit = 1024 KGaiit = 1048576 Gaiir,

1 rura6aiir ([6aiit) = 2'° M6aiir = 1024 M6aiit = 1073741824 Gaiir,
1 tepabaiit (T6aiit) = 2'° ['Gaiir = 1024 ['Gaiir = 1099511627776 Gaiit
U T. .

U3mepeHue uHpopmayuu 6 meopuu uHpopmayuu (uHPopmayusa Kak
CHAMAs HeonpedesieHHOCMb )

B Teopuu nndopmanuu KoauuecTBOM MHGOPMAIIUU HA3bIBAIOT YHCIIOBYIO
XapaKTePUCTUKY CUTHaJa, HE 3aBUCSIIYI0 OT €ro (opMbl U COIEpKaHUS U Xa-
PaKTEPU3YIOILLYI0 HEOIPENEIEHHOCTh, KOTOpas UCYE3aeT MOCIIE MOIYYEHUS CO-
OOIIeHUs B BHJIE JAHHOTO CUTHajla — B 3TOM CIIy4ae KOJMYECTBO MH(POpMAIIH
3aBHCHUT OT BEPOSITHOCTH MOJYYEHHUS COOOILIEHUS O TOM WJIM WHOM COOBITHH.
Ornenka koiM4yecTBa MH(OPMALMKM OCHOBBIBAETCS HA 3aKOHaX TEOpUU HHPOp-
MaluH.

Ko IllenHoH BBen nmoHsATHE MH(GOPMAIIMOHHONW SHTPOIHUU — MEPBI Xao-
TUYHOCTH MH(OpPMAIU, ONpPEAEIIoe HeonpeaeaIEHHOCTh MOSBIECHUS KaKO-
ro-a1Mbo cuMBOJIa NEpBUYHOTO andasuta. [Ipu oTCyTCTBUM MH(POPMALIMOHHBIX
NOTEePb YKCIEHHO paBHA KOJIMYECTBY MH(POPMALMM HAa CUMBOJ MEpPeaBaeMOro
COOOIIEHUSI.

Hugpopmayuonnasa snmponusa 111 HE3ABUCUMBIX CIIy4ailHBIX COOBITHH X
C N BO3MOXHBIMH cOCTOSIHUAMHU (OT 1 10 N) paccuuteiBaercs no popmyne llen-
HOHA:

n
H(x)=—> pli)log, p(i)
i=1
rie p(i) — BepoOSITHOCTD I-TO COOBITHS.
Nudopmanus, B ToM uncie rpaduyeckas U 3ByKOBasi, MOXXET ObITh IpeI-

CTaBJeHa B aHAJOroBOW W auckpeTHOU ¢opme. [Ipu anamoroBom mpezacrasie-
HUM HUHPOpMauMu (Qpu3nyecKas BeJIMYMHA MOXKET NPUHUMATh OECKOHEYHOe
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MHO>KECTBO 3HadeHMi. [Ipu quckpeTHOM mpeacTaBieHny nHdopManuu Gusnde-
CKasl BEIMYMHA MOXXET NMPUHUMATh KOHEYHOE MHOXECTBO 3HAUYCHHUH, TIPU ITOM
OHa M3MEHseTCsl ckaukooOpasHo. [IpeoOpazoBaHue rpadudecKoil M 3BYKOBOM
nH(OpPMAITUU U3 aHAJIOTOBON (POPMBI B JUCKPETHYIO MPOU3BOIUTCS IyTEM JHC-
KpeTU3aIuu, T. €. pa3OMECHHS] HEMPEPHIBHOTO TPadUIECKOTO N300paKCHHS WITH
HEIPEPHIBHOTO (aHAJIOTOBOTO) 3BYKOBOTO CHUTHAIA HA OTACIBbHBIC AJIEMEHTHL. B
MPOIIeCCe TUCKPETU3AINH TPOU3BOIUTCS KOIUPOBAHUE, T. €. MIPUCBOCHUE KaXK-
JIOMY 2JIEMEHTY KOHKPETHOTO 3Ha4eHHs B (hOpMe KOJ1a.

1.2 KogupoBaHue nHcgpopmauum

Bcest undopmaniys, KOTOpyro XpaHuT, 00padaThIBacT U MEPEAAET MO CETIM
KOMITBIOTEp, MPEJCTABIECHA B BUJIC JBOMYHBIX 4dncen. CylmeCTBYIOT MEXIyHa-
POJHBIE CTAHJAPTHI U METOAbl KOJWPOBAHUSI TEKCTOBOM, YHMCIOBOM, U300pa3u-
TEJIbHOM, 3BYKOBOW M BUJI€OMH(POpMAIINU. 3HAHWE OCHOBHBIX KOJIOBBIX TaOJIMI]
OYEHb BAXKHO JJIA MPABUIBLHOTO YTeHUs1 nHGopmanuu MHaTepHeTa, 3JeKTPOHHOM
MOYTHI, TEKCTOBBIX JOKYMEHTOB B KOAWUPOBKE PA3IWYHBIX ONEPAMOHHBIX CHUC-
TEM.

1.2.1 KoagupoBaHue TeKCTOBOMN MHdopmMaLmumn

JIiist kogupoBanusi OyKB U APYTUX CUMBOJIOB, HCIOJB3YEMbIX B IEUATHBIX
JIOKyMEHTaX, HEOOXOAMMO 3aKPETUTh 32 KaKIbIM CHUMBOJIOM YHUCIOBOW HOMEp —
KO/I.

B aHrnosi3pI4HBIX CTpaHax MCHOJIb3YIOTCS 26 MPOMUCHBIX U 26 CTPOUYHBIX
oykB (A ... Z,a... z),9 3nakoB npenuHanus (., : ! " ; ? () ), npoben, 10 qudp, 5
3HaKOB apuU(METHUUYECKUX NEeUCTBUU (+,-,*, /, ) U cneunaibHbie CUMBOJIBI (No,
%, ,# $, &, >, <, |, \) — Bcero uyrs 60mbme 100 cumBomoB. Takum 06pazom,
JUIS. KOIUPOBAHUS ATUX CUMBOJIOB MOXHO OTPAHUUUTHCS 7-pa3psaHbIM JBOUY-
HbIM ynciioM (ot 0 mo 1111111, B gecsatuunoit cucreme cuucienus — ot 0 1o
127).

[epBoii Takol 7-paspsgHo komoBoi Tadbmunei Obuta ASCII (American
Standard Code for Information Interchange), ony6inkoBaHHast Kak CTaHIapT B
1963 r. amepuKaHCKO# opraHu3ainueil mo cranmaptusaiuu American Standards
Association (ASA), koropas mo3gHee crada umeHoBaTbess ANSI (American
National Standards Institute, http://www.ansi.org/, mosToMy AaHHYIO KOIOBYIO
tabmuiy HaspiBatoT Takxke U ANSI). Tabnuna comepkana 32 Kojga KOMaH] HITH
yrpapisironux cuMBoJioB (0T 0 mo 31), Gonbiias 4acTh KOTOPBIX CETOIHS HE
ucrnoss3yercs, u 95 ko108 (0T 33 10 127) a5 pa3iIuyHbIX 3HAKOB, JOCTATOYHBIX
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1.2 KogupoBanue naopmaImm

U paboOThI ¢ AaHTJIMMCKUMH TEKCTaMHM, Kak Mmoka3aHo Ha pucyHke 1.1. Ha pu-
cyHke 1.1 cHMBOJIBI TOCTPOYHO MMEIOT CIEAYIONIME KOABI B MICCTHAIIATEPUY-
HOU cHUCTeMe CUMCIICHUS (B CKOOKaxX — B ICCATUYHOMN):

— l-scrpoka ¢ 00 mo OF u manee ¢ 10 mo 1F (0 — 15, 16 - 31),

— 2-scrpoka ¢ 20 mo 2F u 30 — 3F (32 — 47, 48 - 63),

— 3-scrpoka ¢ 40 mo 4F u 50 — 5F (64 — 79, 80 -95),

— 4-scrpoka ¢ 60 mo 6F u 70 — 7F (96 — 111, 112 -127).

B nannoit tabnuie ans npeoOpa3oBaHUsS MPOMHUCHBIX OYKB B CTPOYHBIC

JIOCTATOYHO K Koay OykBy mpuOaBuTh 32 U, HA00OPOT, NJis MpeoOpa3oBaHUs
CTPOYHBIX B IPOMUCHBIC U3 KOa OYKBHI BBIYECTH 32.

S @Y +ds e o® SRSy Ry T | | s A
IR =l N ! e I i DR GG Sl N O DA N O B P N = S R N 2 O <i=i= i1
@@L BICDIEF GH I ELMNOP QRS T TV WY Vil
Ttabcidieifigihitipikiliminioip iqiris it iwiviwinivizif{i] i} i~

Pucynok 1.1. 7-6utnas xomosas tadbmauiia ASCII (ANSI)

B nocnenyromem mannas tadmuna ASCII Oblia mpuHsSTa Kak CTaHAAPT
BEIYIITUMH MEKTYHAPOIHBIMU OpTraHU3AIMSIMH 110 CTaHAapTH3AIINH:

ISO/IEC 646:1991 (I1SO — http://www.iso.org/ — International Organiza-
tion for Standardization u IEC — http://www.iec.ch/ — International Electrotech-
nical Commission — BeayIue MeXAyHApPOIHBIC OpraHW3aIUK 110 CTaHIapTH3a-
UK, B 00JIaCTH DJIEKTPOTEXHUKH — COBMeCTHbIe craHmapthl), ITU-T Recom-
mendation T.50 (09/92) (The International Telecommunication Union —
http://www.itu.int/), ECMA-6 (European Computer Manufacturers Association).

OpHako a1 Hamied CTpaHbl U MHOTHX JPYTHX CTpaH HEOOXOAMMO OBbLIO
100aBUTh B KOJOBYIO TaOJUIy CHMBOJIBI HAITMOHATBHBIX aji(aBUTOB. /[ 3TOTO
OBUIO MPEJIoKEHO UCIOIb30BaTh §-OUTHYIO KOJOBYIO TaOJIMIly, KOTOpas Morja
coaep)kaThb JIOMOJHUTENBHO ere 128 cumBoioB (¢ 128 mo 255).

B nmanpHeiimem Obut mpuHAT cTaHAapT Ha 8-OutHyro Tabmuiyy ASCII —
ISO/IEC 8859, B koTOpOi#i IepBHIe 128 CHMBOIOB OCTABAIMCH TE XK€, YTO U B 7-
OUTHOM TabiuIEe, a CUMBOJIBI ¢ 128 mo 255 orBoawnuch AJ11 HEAHTIUHCKUX
CHMBOJIOB.

Cy1iecTByeT HECKOJIBKO YacTel ATOro CTaHaapTa:

— ISO/IEC 8859-1:1998 — Part 1: Latin alphabet No. 1,

— ISO/IEC 8859-5:1999 — Part 5: Latin/Cyrillic alphabet,

— ISO/IEC 8859-6:1999 — Part 6: Latin/Arabic alphabet,

— ISO/IEC 8859-7:2003 — Part 7: Latin/Greek alphabet,

— ISO/IEC 8859-8:1999 — Part 8: Latin/Hebrew alphabet u 1. 1.
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I'masa 1. OOmme cBeaeHus 00 HHGOPMAIIHOHHBIX MPOLIECCax

Ha pucynke 1.2 npencraBieHa BTopas MOJOBHHA KOJIOBOM TaOIuUIb (KO-

nbl 128-255) nna cranmgapra 1SO 8859-5.
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Pucynok 1.2. Komosas tabmuna 1SO 8859-5 (kozapt ¢ 1285 mo 2554)

w

, B KOTOpOU

[lepBrie pycckue DBM wucnonb3oBaan 7-OMTHYIO KOAMPOBKY CHUMBOJIOB

KOH-T7 (Kon O6mena Mudopmarmeit ceMuOUTHBIA — pUCYHOK 1.3)

IMPUCYTCTBOBAJIN IIPOIIHNCHBIC JIATHHCKHC 6YKBI>I, d Ha MCCTC CTPOYHBIX JIATHUH-

CKUX OBLIM PYCCKHE MPOMMUCHBIE OYKBBI (KUPUILTULA).
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Pucynok 1.3. 7-OutHas Tabiuia cumBoioB KOH-7

Ilo3nHee Ha MEPBBIX OTEUYECTBEHHBIX IMEPCOHAIBHBIX KOMIIBIOTEPAX MC-
MOJIb30BAJIACH TaK HaspiBaeMas «OcHoBHasg komupoBka BII Axamemunm Hayk
CCCP», B pyKoBOJACTBaX K CTapblM MATPUYHBIM HpPHUHTEpaM OOO3HayaeMmas

npocto kKak «I'"OCT» — 8-OutHas komoBas Tabiauia

(v

, BTOpasd II0JIOBHMHA KOTOPOHU

coJiepsKajia CUMBOJIBI TICEBOTPAdUKH, PYCCKUE MPOMUCHBIE U CTPOUHBIC OYKBBI

(xompl ¢ 128 mo 255 — pucynok 1.4).
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Pucynok 1.4. Koguposka cumBoiioB «I'OCT» (koasl ¢ 12819 1mo 25510)

HIIIEM OCHOBHOM KOJIUPOBKO
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BesieHa Ha pucyHke 1.5). Comepxut nceBaorpaduky (MO3BOJISIFOITYIO B TEKCTO-

Axanemun Hayk CCCP» (BTOpasi mojioBUHA TaOIUIbI 1Ji1 KOJI0B 128-255 npu-
BOM PEXUME PUCOBATh PaMKH U3 OJMHAPHBIX U JBOWHBIX JIMHUM
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OTJIMYAIONINXCSI CHMBOJIAMU B TIOcTenHUX 14 mo3u-
musx. 3apeructpupoana B IANA (Internet Assigned Numbers Authority — op-

9
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1.2 KogupoBanue naopmaImm

raHu3alys, OTBEYarollas 3a aJMUHHUCTpaTHBHOE yrpamieHue B Internet) kax
IBM866 nnu CP866.

AEBTﬂE}KSHﬁKHMHDH o0 IR BLE 2 FO0IA
a6 Bir mieixsim EiK iMHON I 0 L el
it At tekrrtrlirA el 1™
picitiyidizigigimimies imie s iz EIin}‘:‘*-g“quEDIEI

Pucynok 1.5. Tab6auma cumBosioB DOS Cyrillic (CP866, koap! ¢ 128 mo 2554()

C MmHMpOKUM pacCHpOCTPAaHEHUEM OIlepaluoHHon cuctembl Microsoft
Windows u mosiBJIeHHEM €€ HAIlMOHAIBHBIX JIOKAJIU3alUi I BTOPOH IOJIOBH-
Hel Tabmmnbl ASCII ObuTO BBeZeHO MOHATHE «KOJOBas cTpaHuia» (code page,
CP). Tlonnas tabnwma konoBbix crpanun Microsoft Windows npusencHa B

[Tpunoxenuu 1. Heckonbko HanboJliee BaKHBIX KOJIMPOBOK MOKA3aHbI B TAOIHIIE
1.1.

Tabnuna 1.1. HekoTopblie HalMOHaIbHBIC KOI0BbIe cTpaHuIlbl (CP)
orneparronHo# cuctembr Microsoft Windows

DOS
ANSI | Mac DOS (OEM)
Jlokanmu3anus (OCEM)
CP CP \ Secondary
Primary CP
CP
English (United States) 1252 | 10000 437 850
English (Britain, Canada u ap.) 1252 | 10000 850 437
French (Standard) 1252 | 10000 850 437
German (Standard) 1252 | 10000 850 437
Russian 1251 | 10007 866 855

KoaupoBka pycckux OykB B omneparnnontoi cucreme Microsoft Windows
— CP1251 — noka3ana Ha pucyHske 1.6.

B if ot eI BRI — miy m ok hin
??IDTIE&E@G{{—'-@T"iIiruﬂ- g ip iy i3 ig if
ABBITAIEXSHHKEKIMHEOI P C TY®XIIUIINERE DI
abipiripgielwisinifiinia migloiniipicirivih xigigminis Bin is oia

Pucynok 1.6. Tabnuia cumBoioB CP1251 (kozsi ¢ 1281 o 2551)

B omneparmonHoi#t cucteme LinUX aist mpencTaBieHus: pycckux OYKB HC-
nosb3yercs koauposka KOH-8R (pucynok 1.7), 3apeructpupoBanHas B IANA
kak KOI8-R (http://koi8.pp.ru/).
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I'masa 1. OOmme cBeaeHus 00 HHGOPMAIIHOHHBIX MPOLIECCax

— i rg E R L L | Mo xS |0 s
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Pucynok 1.7. Tabmuma cumBosioB KOI8-R (komsr ¢ 12819 mo 25510)

CrangapTu30oBaH M 3apeTUCTPUPOBAH TaKxke yKpauHCcKuil kioH KOH-8 —
KOI8-U (pucynok 1.8), umeromiuii otiauuns ot KOI8-R Bo BTOpoOii cTpoKe CHM-
BOJIOB IICEBAOTPa(UKH.

— i rh B B | B oe v < > E
SN EEfTIrErEF e
oia b oimoie idir X HOH CiT ¥ (B B H i3 i3 I B
HﬁﬁBHﬂE@TI}EHﬁ CT W IHIE B ORI IO IITY B

Pucynok 1.8. Tabawuma cumBoioB KOI8-U (kombl ¢ 1289 o 25510)

Kupunnuya Macintosh (komnerotepos ¢pupmer Apple), ona ke CP10007,
noBosibHO Onm3ka k CP1251. He 3apeructpupoBana B IANA, HO 9acTo 0003Ha-
yaeTcs kak X-mac-cyrillic (pucynok 1.9).

4FE BT OE X HfIKJIMHDHPCT?@KHHMMLHBGI@H
Tt T EE e M I®O@MEE it == >2iipiriJeielilbnenhs
P8 s A e hh K s - — T, Vg g MeE 6 m
aibiBirimie iz M K NIMIH o Iip c T ¥ b ¥ imid Imioie Wb i3 00

Pucynok 1.9. Macintosh Cyrillic, CP10007 (xozap! ¢ 12819 mo 2551)

B 1991 rony B Kanudopauu Obi1a co3gaHa HEKOMMEpPUYECKasi OpraHu3a-
st Unicode Consortium, B KOTOPYHO BXOISAT MPEACTABUTEIH MHOTHX KOMITb-
rorepabix GupMm (Borland, IBM, Lotus, Microsoft, Novell, Sun, WordPerfect u
1p.), U KOTOpasi 3aHUMAaeTCs Pa3BUTHEM M BHEIpeHHEM craHmapta «The Un-
icode Standardy.

Cranmapt KoaupoBaHus cuMBOJIOB Unicode cTaHOBHTCS JOMHUHHUPYIO-
UM B WHTEPHAIMOHAIBHBIX MPOTPAMMHBIX MHOTOSI3BIYHBIX cpemax. Microsoft
Windows NT u ero motomku Windows 2000, 2003, XP, Vista ucnons3yior
Unicode, tounee UTF-16, kak BHyTpeHHee mpejcTaBieHue Tekcra. UNIX-
1o1I00HBIC onepalMonHbie cuctembl Trma Linux, BSD u Mac OS X npunsin
Unicode (UTF-8), kak 0CHOBHOE MPECTABICHUS MHOTOSI3bIYHOTO TEKCTA.

Unicode pesepsupytor 1114112 (22°+2') cumBonos koxa, B HacTosiiee
BpeMs ucnosb3yrorcs 6osee 96000 cumposioB. [lepBrie 256 KOJOB CHMBOJIOB
TOYHO COOTBETCTBYIOT TakoBbIM [SO 8859-1, naubonee mnomynspHOU §-
pa3psiiHON TaOJIMIIBI CUMBOJIOB «3alaJHOTO MUPAy»; B pe3yJsbTaTe, nepebie 128
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1.2 KonupoBanue nHOOpMAIIUU

cUMBOJIOB Takke uaeHTuYHbl Taomuie ASCII. Ha pucynke 1.10 mokasan pyc-
ckuii 6mok Unicode (kozsr ot 0400, 10 04FF35).
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Pucynok 1.10. Kupmiuma B Unicode

KomoBoe mpoctpanctBo cranmapra Unicode pasmeneno Ha 17 1uiaHOB
(«planes»), u kaxapii mian uMeer 65536 (= 2'°) Touek xoma. IlepBelil mman
(mman 0), OcHoBHoit Muoros3bunblin [T1an (BMP — Basic Multilingual Plane) —
TOT, B KOTOPOM ONHUCAHO OOJIBIIMHCTBO CUMBOJIOB. BMP comepxut crumBOJIBI
MOYTH JIJII BCEX COBPEMEHHBIX SI3BIKOB, M OOJBIIIOE KOJIMYECTBO CIICIUATBHBIX
CUMBOJIOB.

Eme nBa mnana uicnosib3yrores sl «rpaduueckux» cuMBotioB. [lman 1,
Honomautenbapiii MHoros3eanbiid [Inan (SMP — Supplementary Multilingual
Plane) rnmaBHbpIM 00pa30M UCHOIB3YETCS JJIi HCTOPUUECKUX CUMBOJIOB, 8 TAKIKE
UCIIOJB3YETCSl IS MY3BIKaJbHBIX M MaTeMaTHUYeCKUX CUMBOJIOB. [lman 2,
Supplementary ldeographic Plane (SIP), ucnonb3yercs ajisi npHOIM3UTEIIHHO
40000 penxux kutaickux ueporiaudos. [lnan 15 u [lnan 16 oTkpeIT 115 11000-
IO YaCTHOT'O MCHOJIb30BAHMS.
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I'maBa 1. O6mue cBenenust 00 MHGOPMAMOHHBIX MTPoIIeccax

B T0 xe Bpems1, mogo0HO qBOMYHBIM (aiiiam, koaupoka Unicode maio
MOJXOJUT JIJI1 HEMOCPECTBEHHOM Mepeaun M0 CeTU — OANThl B TEKCTE BIIOIHE
MOTYT MPUXOJUTHCS HAa 00JAaCTh YNPAaBISIONIMX CUMBOJIOB, MO3TOMY OOBIYHO
NPUMEHSIOTCS JIBE JIpyrHe ocHoBaHHBIe Ha UNicOde KOoAMpOBKH IMEepeMEHHOMN
mmHbl, obo3Hawaemble kak UTF (Unicode Transformation Format): 7-
outaas UTF-7 (mocnequuit mepecmotp — RFC2152, 1997 1., 3apeructpupoBaHa
B IANA kakx UTF-7) u 8-6utnas UTF-8 (RFC2279, 1998 r., 3apeructpupoBana
B IANA kak UTF-8). O6e oHU B KaKOM-TO CMBICIIE YK€ HE SBIISIOTCS SI3bIKOBBI-
MU KOJAMPOBKAMH, a SIBJISIOTCS MPOTPAMMHO Paclo3HABAEMBIM KOJOM OTHOCH-
TeNbHO HcxoaHoro Unicode, HO 3aperucTpupoOBaHbl OHM MMEHHO KaK KOJIUPOB-
ku, HapaBHe ¢ 1SO 8859-5 mnu KOI8-R. EcTecTBeHHO, 00€ OHU HE SBIISIFOTCS
crenupUIecKn «PYyCCKUMI», a TIPUTOAHBI JJI HAITUCAHUSI «CKOJBKO YTOJHO»-
S3BIYHOTO TTUCHMA.

B UTF-8 Bce cumBoOiIbI pa3ziesieHbl HA HECKOJIBKO TPYII MO 3HAYCHUIO
nepBeiXx OMTOB. CHUMBOJIBI C KOJaMu MeHee 12819 KOAUpyroTcst OTHUM OalToM,
NEePBBI OUTOM KOTOPOTO PAaBEH HYIIIO, a TOCIeayIoue 7 OUT B TOUHOCTH COOT-
BeTcTBYIOT 128 cumBoam 7-# Tabmumpl ASCIHI (em. Tabmuiy 1.2), criexyrorue
1920 cumBosioB — nByms Oaritamu (Greek, Cyrillic, Coptic, Armenian, Hebrew u
Arabic cumBobl). Tlocnemyronue CUMBOJIBI KOJAUPYIOTCS TPEMS U YETBIPHMS
OaifTamu.

Tabnuna 1.2. [puanun koaupoBaHus cumbojioB B UTF-8

Jnamna3zon UTF-8
oo (binary) Notes
(hexadecimal)
000000 - 00007E 0XOOKXX [TepBorii 6uT 0, cnemyromue 7 co-

otrBeTcTBYIOT Tabmuie ASCII

[lepBbie 3 Outa 110 — Bcero wuc-
000080 - 0007FF | 110xxxxx 10XXXXXX | monb3yercs 2 Oaiita, BTOpOil OalT
HaunHaeres ¢ 10

111053 10XXXXXX [lepBbie 4 6uta 1110 — Bcero wuc-
000800 - OOFFFF nosb3yercss 3 Oaifta, BTOpOM u
1OXXXXXX A
TpeTuil 6aiiTel HauMHatOTCs ¢ 10

[lepBbie 5 6ut 11110 — Bcero wuc-
11110xxx 10XXXXXX | mome3yercs 4 OaiiTa, BTOpPOH,
10XXXXXX 10XXXXXX | TpeTul M 4YeTBEpPTHIM OalThl Ha-
yyHaroTcs ¢ 10

010000 - 10FFFF
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1.2 KonupoBanue nHOOpMAIIUU

OCOOHSIKOM CTOMT 7-OMTHas, pyccKash KOJUPOBKA — TPaHCIAUTepalus,
WA TPAHCKUPHUJLJIMIA, KOTJIa pyCCKUE OYKBBI TIEPEIAIOTCS MIOX0KUMH TI0 3BY-
YaHUIO aHTJIMUCKUMHM primerno takim obrazom.

B konme 1997 r. Microsoft moaBepriia peBu3nn CBOU
KOJIOBBIE TAaOJMIIBI ¥ BKJIIOUWJIA B HUX HOBBIN CHUMBOJI €BPO- €
BamoThl "EBpo" (pucyHok 1.11), oH momenieH B MO3ULUIO

128 (0x80) 6onpmuHCTBA Tabyimil u B mo3uiuio 136 (0x88)
pycckoii Tabmunbr CP1251.

Pucynox 1.11.
Cumsou "EBpo"

Takum 06pazom, B HacTosIee BpeMs npu padbore B MHTepHere Bol Moxe-
T€ BCTPETUTH CIEAYIOMINE KOJUPOBKH JJI1 KUPUJUIHIIBI:

v' CP1251 — Cyrillic Windows — oneparonsoii cucremsl Microsoft Windows;
v' CP866 — Cyrillic DOS — oneparnionnoii cucremsr MS DOS;

v 1SO 8859-5 — Cyrillic ISO — 8-mu 6urnas tadauna ASCII ;

v" KOI8-R — onepannonnoii cucteMsr Linux;

v' CP10007 — onepaiMoHHOM CHCTEMBI KOMIIBIOTEPOB Macintosh;

v' UTF-8 — yauBepcansaas Unicode koanpoBka mepeMeHHOM JITHHBI.

1.2.2 KogupoBaHue 4yncrnoBou MHopmaumum

UYucnoBas uHbopmaius, Kak u Jrobast apyrasi, XpaHurcs U oopabaThiBa-
€TCs B KOMIIBIOTEPAX B IBOMYHON CUCTEME CUMCIIEHUS — YUCJIIA MIPEICTABIISIOTCS
B BUJIE TTOCJICIOBATEIILHOCTEN HYJIEH U €IUHHII.

CymiecTByIOT JiBa BUJa YHCEJ U JIBa CrIoco0a UX MpecTaBlieHus: popMma ¢
dbukcupoBaHHON TOYKOM M (Popma c raBaromiei Toukoir. Popma ¢ Gukcupo-
BaHHOW TOYKOW MPUMEHSIETCS IS LETBIX Yhcel, (popMa ¢ MIaBaroIIe TOUKON —
JUJIS1 BEIIECTBEHHBIX (JIEMCTBUTEIbHBIX) YHUCEIL.

Kak 3T0 HM cTpaHHO, HE BCE CTYJIEHTHI | Kypca By3a MOTYT OTBETUTh Ha
BOIIPOC, YTO TaKO€ IEHUCTBUTEIBHBIE WM BELIECTBEHHBIE YMCIA. DTO PaLHO-
HaJIbHbIE U UPPAIIMOHAIBHBIC YHUCIIA, Y KOTOPBIX MOXKET ObITh KakK IieJiasi, TaK U
IpoOHasi 4yacTh, 3alMChIBaeMas CripaBa OT pa3AesIuTeNs Uelon U ApOOHOM YacTu.
Kak paznenurens npu paboTe Ha KOMIBIOTEPE paHbIlE BCET/Ia UCIOIb30BaIACh
TOYKa, HO B COBPEMEHHBIX CHCTEMAX Pa3leiauTeNb — TOYKA WIM 3aIsiTas — MO-
JKE€T HACTPanBaTHCS B COOTBETCTBUM CO CTaHAAPTaAMHU CTPAHBI M1OJIb30BATEINS UIIN
C €ro MPUBBIYKAMU.

OBM onepupyer ¢ yuciaMu, COACPKAMMUMHI KOHEUYHOE YUCIIO JBOUYHBIX
udp (paspsaao). KomndecTBo pa3psaaoB OrpaHUYCHO JITMHOW Pa3psTHON CETKH
MamuHbl. [Iox paspsaHON CETKOW MOHUMAETCsSl COBOKYITHOCTD IBOMYHBIX pa3ps-
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JIOB, TIPEIHA3HAYCHHBIX ISl XpaHEHUS] U 00paOOTKM MAIIMHHBIX CJIOB (JABOMY-
HBIX KOJIOB).

KosnuecTBO JBOWYHBIX Pa3psioB U MOJOKEHHE 3aIATOW B Pa3psAIHOU
CETKE MAalIWHBI OMNPENENAI0T TaKhue BaKHbIe xapaktepuctuku JBM, kak Tou-
HOCTb U JIUAIa30H MPEICTaBISIEMbIX YUCE.

Kpome 6uta u Gaiita, 11 ykazaHus JIUHBI (popMaTa 9uces UCTOIb3YeTCs
MAIIIMHHOE CJIOBO, MOJIYCJIOBO U JBOMHOE CJIOBO. J[BOMHOE CIIOBO M ITOJIYCJIOBO
MO-pa3HOMY OMpEAEAtoTCs i pa3Hbix cucteM IBM. Kpome Toro, Moxer uc-
MOJIb30BaThCsl MOHITHE mempada — 4 BOUYHBIX pa3ps/ia, KOTOPHIMU MOYKET
KOJIUPOBATHCS, HAITPUMEP, OJIHA IBOMYHAS 1Tudpa.

JIBonuHbIE pa3psaasl B popMarax GopMUpyOTCs ClieBa HaNpaBo (HaunMHas
C HYJIEBOTO pa3psija).

KoodupoeaHue uyenvix uucen

I{enpie gncna B KOMITBIOTEPE XPAHIATCS B MaMATH B opMaTte ¢ GUKCHPO-
BAHHOM 3amAToi. B 3TOM ciydae kaxaomy paspsany paspsgHONM CETKA COOTBET-
CTBYET BCET/Ia OJIMH U TOT K€ pa3psi] Yrca.

Heable uncia 6e3 3HaKka (MOJIOKUTEIbHBIC) — JJIA UX XPAHCHHUS MOXKET
OTBOJMTKLCS TOCIEAOBATEIBLHOCTh U3 8, 16 wim 32-x 6ut nmamsaru. Hampumep,
MakcuMalsibHoe 8-OutHoe umnciao A, = 11111111, OyaeT XpaHUTBCS CIICTYIOIIUM
oOpa3oM (TpsiIMOii KOJ):

101 jr 11111

MakcumanbHOE 3HaUY€HUE LEN0r0 HEOTPULIATEIBHOTO YUCHIA JOCTUTAeTCs
B ClIy4yae, KOrja BO BCEX SUYEHKaX XPAaHATCA €OUHHULIBI U PABHO 2N-1, roe N —
pa3psAIHOCTh YKCTA.

Jlitst 8-paspsyIHBIX LEbIX MOTOKUTEIBHBIX YHceN OHO OyxeT paBHo 2° - 1
= 255, nns 16-pa3psiaHbIX 21 - 1 =65 535, nns 32-pa3psaHbIX 2% .1 =
4 294 967 295.

Heable yncaa co 3HAKOM (MOTYT OBITh MOJOKUTEIBHBIC U OTPUIIATEIb-
HbIE) — IPU UX XPAHEHUU UCMOJIb3YyeTCs MOCIEA0BATENLHOCT U3 8, 16 mim 32-x
OWT mamsATH, MPUYEM CTapIuii OUT (epBBIN clieBa) o0o3HavaeT 3HaK uncia — 0
- ToJIoXKUTENbHOE, | — oTpunatensHoe. [Ipu 3amucu yucen UCHONb3yeTCs HE
MPSIMOM, a JOMONHUTEIBHBIA KO IBOMYHOrO 4mcia pasubii 2" — A, roe N —
pPa3psAAHOCTh uncia, A — IpsSMOM KOl JBOMYHOTO YHUCJIA.

Jlononnumensvhpim HA3BIBACTCS KOJ, B KOTOPOM ISl TOJIOKHUTEIHHOTO
qucia B 3HaKOBOM paspsiie numietrcs "0", B uuppoBbIX — MOAYJIb YKCHa, a JJIs
OTPHUIIATEIFHOTO B 3HAKOBOM paspsie nuiietrcs "1", B iuppoBbIX — JOMOJHEHHE
qucia 10 eIUHULBI (MHBEpTHUpOBaHUE 1Udp).
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Hamnpumep, uncio -1 B 8-pa3psiiHOM JBOUYHOM KOJI€ BBITVISIIUT, Kak
11111111, -2 —xax 11111110 u 1. 1.

JIOTIOTHUTENBHBIN KOJI TTO3BOJISIET 3aMEHUTh apUPMETHUECKYIO OTIEPALIUIO
BBEIYUTAHMS OTEpalield CIOKEHHs, YTO WCKIIOYAeT OMEPaIio BHIYUTAHUS WX
Habopa KOMaH/[ TBOMYHOHN apr(PpMETHUKH MPOIIeccopa.

Taxum o0pa3om, Mpu UCHOIB30BAHUU §-MH Pa3psAIOB JJs XpaHEHUS Iie-
JIBIX YHCE CO 3HAKOM JHAMa30H UX U3MEHEHUS COCTaBUT OT — 128 1o 127, ecnu
UCTONB30BaTh 16 pa3psinoB — ot -32 768 no 32 767, 32 pa3psina — ot -2 147 483
648 o 2 147 483 647, uro crneAyeT yYUTHIBATh MPH paboOTe C LETbIMUA TUIIAMH
JIAHHBIX TIPU IPOrpaMMHUPOBAHUH U paboTe ¢ Oa3amMu JaHHBIX.

Koaupoeauue eéewecmeeHHblLX Hucen

JIst TOoro 4toOBl MPEACTaBUTh JACHCTBUTENIbHOE YKciio X B BUJIE Habopa
IIEIBIX YrCeN (IBOMYHBIX — JIJIS TMPEJCTABICHUS B KOMITBIOTEPHOU MaMATH), €TO
HE00XO0AMMO MPUBECTU K HOPMAIM30BAaHHOU opMe:

X=+M-N":

rne M — manmucca (npodnas 4actb), N — ocHOBaHMe CHUCTEMBI CUHUCIIC-
HUs, a P — nopsiok yucna.

JI1st 1ecITUMHOM CUCTEMbI CUMCIICHHUST HopMasibHas Gopma X = *
M - 10°, nns meomunoit X =+ M - 27,

Hampumep, umcino 22.22;; B TakoM BujA€ OYIET BBIVIAIETh, Kak
+0,2222-10° (pu 3ancH yrcen B naMatd DBM Houb 1 3amsTas OTCyTCTBYIOT).

Takum 00pa3om, JAEHCTBUTEIBHBIE YHCIIO HAa KOMIIBIOTEPAX XPAHUTCS B
JIBOMYHOM CHCTEME CUMCIICHUS B BUJIE:

S P M

rie S — mpu3HaK 3HaKa 4ucJia.

[TockonbKy pazMep maMsiTH, OTBOJUMBII TIOJT MAaHTUCCY U TIOPSAIOK, OTpa-
HUYEH, TO JEHCTBUTEIbHBIC YHCIIa MPEACTABISIOTCS ¢ HEKOTOPOW MOTPEIIHO-
CTBIO, OTIPEIESIEMOIN KOJIMYECTBOM Pa3ps0B B MAHTUCCE YKCIIA, U UMEIOT OIl-
pENENICHHBIN Tuana3oH W3MEHEHUs, OMpENesieMblil KOJIMYECTBOM Pa3psiioB B
MOPSIJIKE YKCTIa.

KoHkpeTHbIE XapaKTepUCTUKH PA3JIMYHBIX THIOB BEIICCTBEHHBIX THIIOB
nannbix s I[TK onpenenenst B cranmapre IEEE-754-1985 (Institute of Electric-
al and Electronic Engineers - http://www.ieee.org/), coriacHo KOTOpOMY HcC-
MOJIL3YIOTCS 3 OCHOBHBIX (hopmbI (cM. Tadi. 1.3).

OcoOenHocTr apu(METUKHU U1l YUCEI C TUIABAIOIIel TOYKOW MOTYT Cy-
IIECTBEHHO BIUATh HA PE3YNbTAThl Pacdy€éToB, BILUIOTH JO TOTO, YTO MOTPEII-
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HOCTb MOXKET CJI€JIaTh HEBO3MOXKHBIM IOJYYEHHE KaKOro-iulbo pe3ynbrara BO-
o0111e, NO3TOMY 3HaHUE JIeTalel MPEICTABICHMs B TaMATH TaKUX YHMCEN U pea-
JAU3aUU apU(PMETUKU BEILIECTBEHHBIX YUCEI SIBISIETCSI HEOOXOAUMBIM IS TIPO-
TPaMMHCTOB.

Tabmuma 1.3. Jlanasie ¢ iaBatomeil Toukoi 1mo ctanaapty IEEE-754-1985

JlnamazoH N3MEHEHUSA ToyHOCTB,
TI/IH PasMep, qUCCJII KOJINYCCTBO MaHII/IHHOG
Our MAaKCUMyM | MHUHHUMYM wip &
B 4HCJIC
single 32 3.4-10%® | 3.4-10% 6 1,192-10”
double 64 1.7-10°%® | 1.7-10°® 15 2,221-10%
long double 80 3.4-10%% | 3.4-10%%* 19 1,084-10"°

1.2.3 KoanpoBaHue nsobpaxeHnun

N306paxeHne — HEKOTOpasi ABYMEPHYIO 00J1aCTh, CBOMCTBA KaXKJ10M TOU-
ku (pixel, nukcenv) KOTOPOH MOTYT OBITH ONMHCaHBI (KOOPAMHATHI, LBET, MPO-
3pavyHOCTb...).

MHoxecTBO Touek HasbiBaeTcs pacmpom (bit map, dot matrix, raster)
(cm. puc. 1.12), a uzobpaxxkenue, kKotopoe GpopMupyeTcs Ha OCHOBE pacTpa, Ha-
3BIBAIOTCS pacmposvim. Ha skpane MoHuTOpa Beerna GopMUPYETCsl pacTpOBOE
U300pakeHne, OJHAKO, IS XPAHEHUS MOXKET HCIIONb30BAThbCI M BEKTOPHOE
npeacTaBieHne WHpopmanus, rae u300pakeHne MpeaCTaBIeHO B BUAEe Habopa
rpapuyecKkux 0ObEKTOB C UX KOOpJAWHATAMHU U CBOMCTBaMU (JIMHUA, OBa, MpPs-
MOYTOJIbHUK, TEKCT H T. I1.).

FopH3OHTANBbHOE paspelleHHe

Y

TeKcT, COCTOMT He U3 OYKB, a N3 TO4eK
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Puc. 1.12. PacTtpoBoe n300pakeHre Ha SKpaHE MOHUTOpPA
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Ha MoHHTOpe M B pacTpoOBBIX M300paKCHHUSIX YUCIIO MUKCENEH Mo ropu-
30HTAJIM ¥ TI0 BEPTHKAJIN Ha3bIBalOT pazpewenuem (resolution). HauGonee yvac-
TO ucnoyb3ytores 1024x768 wmm 1280x800, 1280x1024 (musa 15", 17", 19"),
720%576 (xauecTBo 00bIYHBIX DVD-huasmoB), 1920x1080 u 1920%720 (tere-
BujeHUE BbICOKOH yeTkocTr HDTV — cranmapter 1080i n 720p). Kaxmprit k-
Cellb U300paXKeHHsI HyMEpYeTCsl, HAaUuHas C HyJIS CJIeBa HAIPaBO M CBEPXY BHU3.

JlJis ipeIcTaBIeHUs 1[BETA UCIIOJIB3YIOTCS I[BETOBBIC Mojieiu. [leemosas
mooenw (color model) — ato mpaBuiIO, MO KOTOPOMY MOKET OBITH OIpEIECH
nBer. Camasi mpocTasi ABYXIIBETHasi MOJeNib — OuTOoBas. B Hell 1ys onucanus
[[BETA KaXKJIOTO MUKces (YEPHOTO UK OEII0T0) UCOB3YETCsl BCETO OJIUH OUT.

JIist mipeACTaBiCHHS TOJHOLBETHBIX H300paXKEHUM HCMIOIB3YIOTCS He-
CKOJIBKO 0oJjiee CIIOKHBIX Mojeliel. M3BecTHO, UTO JI000M IIBET MOXKET OBITH
MIPEICTABIICH KaK CyMMa TPEX OCHOBHBIX IIBETOB: KPACHOTO, 3€JIEHOTO U CHHETO.
Ecny MHTEHCMBHOCTB Ka)XJI0TO LIBETA MPEACTABUThH YUCIIOM, TO JHO00M 1BET OY-
JIET BBIp@XKAThCs depe3 Habop u3 Tpéx umcen. Tak ompenenseTcss Haubosee n3-
BecTHas 1BeToBas RGB-moaens (Red-Green-Blue). Ha kaxmoe 4ncio OTBOIUT-
cst oquH OaiT. Tak MOKHO MPECTaBUTh 2%* Bera, TO eCTh npuMepHo 16,7 muH.
uBetoB. benblil uBeT B 3T0Ml Moaenu npeactasisercs kak (1,1,1), u€pubiii —
(0,0,0), kpacusrit (1,0,0), cunwmii (0,0,1). XKEnTeIil nBeT ABNIsSETCS KOMOMHAIIUECH
KpPaCHOTO U 3eJEHOT0 U MOTOMY npezcTaBisercs kak (1,1,0).

[IBetoBast monens RGB 6Opina crangaptusupoBana B 1931 r. u BrnepBbie
HCIIOJIb30BaHa B IBETHOM TeneBuaeHun. Mogaens RGB siBnsiercss adoumuenoii
MOJIENIbIO, TO €CTh IIBET MOJIy4aeTCs] B PE3YJIbTATE CIIOKEHHUSI 0a30BBIX IIBETOB.
CymiecTByIOT U JApyrue IIBETOBbIE MOJIETH, KOTOPhIE JJIA psja 3a/iad OKa3bIBa-
10Tcs Oonee mpeanoutuTeabHbIME, YeM RGB-monens. Hanpumep, mns mpen-
CTaBJICHUS IIBETA B MIPUHTEPAX HCTOIB3yeTCs cyompaxmuenas CMY K-monensb
(Cyan-Magenta-Yellow-blacK), nser B koTopoii mosy4daercs B pe3ysIbTare BbI-
qUTaHUS 0a30BBIX IIBETOB M3 0€JI0T0 IBeTa. bemomy mBeTy B 3TOM MOJIEIHN COOT-
BerctByeT (0,0,0,0), uépuomy - (0,0,0,1), romybomy - (1,0,0,0), cupereBomy -
(0,1,0,0), xéntomy - (0,0,1,0). B uBeroBoit momenun HSV (Hue-Saturation-
Value) 1BeT mpeacTaBiseTcs yepe3 IBET, HACHIIIEHHOCTh U 3HAYEHHUE, a B MO-
nenmu HLS (Hue-Lightness-Saturation) uepe3 OTTEHOK, SPKOCTh W HACHIIICH-
HOCTh. CoBpeMeHHBIC rpadudecKue PeaaKkTOpPhl, KaK MPaBUIIO, MOTYT pabOTaTh
C HECKOJIBKUMU 1IBETOBBIMU MOJICIISIMH.

Kpome pactpoBoro n3o0pa>keHus Ha SKpaHe MOHUTOpPA CYIIECTBYIOT Tpa-
buueckue hopmaTsl (HalIoOB, COXPAHSIONINE PACTPOBYIO MM BEKTOPHYIO TI'pa-
¢duueckyro nundopmaruio. C Takoit HHPopMmalueil paboTaroT crienuaibHbIe IPO-
rpaMMbl, KOTOpbIE MPeoOpa3yroT BEKTOPHBbIC M300paKeHHUS B PacTPOBBIE, OTO-
Opakaemble Ha MOHUTOPE.
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1.2.4 KognpoBaHue 3ByKOBOU UHopmMmauummn

3BYK MOKHO OIHCAaTh B BUJE COBOKYIIHOCTH CUHYCOMJAJIBbHBIX BOJIH OTI-
peAeNEHHBIX YaCTOThl U aMIUIUTYAbl. YacToTa BOJIHBI ONPEIEISIET BBICOTY 3BY-
KOBOTO TOHA, aMIUIUTyAa — I'POMKOCTh 3ByKa. HacTtoTa m3MmepsieTcss B repuax
(I'u, Hz). Inanazon capimuMocTu 115t yenoBeka coctapiiseT ot 20 'y mo 17000
'y (wm 17 k).

3amaya mu¢poBOro MPEACTABICHHUS 3BYKa CBOIUTCS M3MEPEHUIO WHTEH-
CUBHOCTH 3BYKa uepe3 3aJaHHbIi MHTEpBaJl BpeMeHH (Hampumep, 48 pa3 3a
0,001 cexynmapr). [IpuaIun Takoro mpeacTabiieHus n300paxen Ha puc. 1.13.

0000 20:854 B0:00:20:855 (0:00:20:856

i T T

Puc. 1.13 Iuarpamma ctepeo3ByKa B My3bIKAJIbBHOM PEIaKTOpe (BEPXHSISI OCh —
Bpems ~ ot 20,854 no 20,856 cek., T. e. 0,002 cek.)

KaxxioMy W3MepeHuI0 MpHUCBaMBAETCS YUCIOBOE 3HAYEHUE AMIUIUTY/BI.
KosmdecTBo M3MepeHuit B CEKYHy Ha3bIBaeTCsl uacmomou evtoopxu (Sampling
rate). KosmyecTBO BO3MOMXHBIX 3HAUEHUI aMILIUTY/Ibl HA3bIBAECTCSA MOYHOCHIbIO
evtoopku (sampling size). Takum 0Opa3oM, 3ByKOBasi BOJHA MPEACTABIISICTCS B
BUJIE CTyneH4aToi kpuBoi. llluprHa cTyneHbKy TeM MEHbIIIE, 4YeM OOJIbIIe Yac-
TOTa BBIOOPKH, @ BBHICOTA CTYNEHBKM TEM MEHbILIE, 4eM OOJIbIIe TOYHOCTh BBI-
OOpKH.

Bo3mokHOocTH Hambojee pacnpocTpaHEHHONW COBPEMEHHOM amnmaparypbl
peaycMaTpuBaoT padoTy ¢ 4acToToi BeiOOpkH A0 48 kIl (48 Thicsy pa3 B ce-
KyHZy!), 4TO TIO3BOJISIET MPABUIIBHO OMKUCHIBATh 3BYK YacTOTOM 10 22,05 kI '11.

HenpepriBHast 3BykoBasi BoJHA pa30MBAETCs HAa OTAEJIbHBIE YYACTKH IO
BPEMEHH, JJI1 KaKJIOT0 yCTAHABIMBACTCS CBOS BEJIWYMHA aMIUIATYAbL. Kaxknoi
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CTYIICHBKC IIPpUCBANBACTCA CBOM YPOBCHL T'POMKOCTHU 3BYKA, KOTOpLIﬁ MOXXHO
pacCMaTpUBaATh KaK Ha6op BO3MOKHBIX COCTOSIHUI.

Xapanmepucmunu Krauecmea 3syxka

1) Tounocmuv 6évl00pKU U 27IYOUHA KOOUPOSAHUA 36YKA — KOJIUYCCTBO
OUT Ha OJIHO U3MEPEHHE BEIIMUMHBI 3BYKOBOT'O CUTHAJIA.

CoBpeMeHHbIE 3BYKOBBIE KapThl 00ecrneunBaoT 16-0MTHYIO TyOUHY KO-
nupoBaHus 3Byka. KonmudecTBo ypoBHEW (rpajanuii aMILUTUTYIbl) MOXKHO pac-
CUMTATh 110 (HOpMyJIE:

N = 2" = 2'° = 65 536 yposneii curnana (rpafamuii aMILTATYI5I)

2) Yacmoma 6vl60pKu uiu 4acmoma OUCKpEeMu3ayuu — 3TO KOJINIECT-
BO M3MEPEHUN YPOBHS 3ByKOBOI'O CUTHAJIA 3a | cekyHAy.

Onno n3mepenue B 1 cekyHay cooTBeTcTByeT yactore 1 .

1000 u3mepenuit B 1 cexynny - 1 kI,

KonnuectBo n3mepennii MokeT JiexxaTh B auamnazone ot 8000 xo 48 000
(8 k' — 48 xI'm).

8 KI'II COOTBETCTBYET 4ACTOTE PAAUOTPAHCIISALINH,

48 kI'1 — kayecTBy 3By4anus ayano-CD.

OnbIT MOKa3bIBAET, YTO TOUHOE COOTBETCTBHE ITU(GPOBOTO CUTHAJIA aHAJIO-
TOBOMY JIOCTUTAETCsI, €CJIM 4acToTa JUCKpETHU3aIui OyaeT BJIBOE BBIIIE MaKCH-
MaJIbHOW 3BYKOBOW YaCTOThI, TO €CTh COCTaBUT HE MeHee 40 kI 'm.

Ha npaktuke 3Ha4eHUs 4acTOThl IUCKPETU3AIUHU, IPUMEHSEMbIE B 3BYKO-
BBIX cucTeMax, paBHbl 44,1 kI’ wm 48 kI 1.

Uem OoJibllie YacTOTa JUCKPETU3ALIUM, TEM KaUYE€CTBEHHEE 3BYK.

3) s XapaKTepUCTHKH CKATOTO 3BYKa M BHJICO HMCIIOJIB3YETCS MOHITHE
Oumpeiim — KOIMYECTBO €AUHUIl MHPOpMAIIMU, HEOOXOAUMBIX IJII XpaHCHUS
WJIU TIepe/laur OJTHOM CEKYHIbI TOTOKA JaHHBIX. BennunHa nsmepsiercst B KUJIO-
ourtax B cekyHay (Kbps). burpeiit xapakrepu3yeT Kak MIOTHOCTh YITAKOBKH MH-
dbopmaruu, Tak u e€ kauectBo. Hanpumep, u3 asyx MP3 ¢aiinos cxxartbix ¢ pas-
HBIM OUTperTOM, 00Jiee KaueCTBEHHBIN (OJIM3KUN K OpUTHMHAY) 3BYK OyIeT y
daiina ¢ OonpmmM Outperitom. B Toke Bpems, (aitn apyroro ¢gopmara, mpu
paBHOM OHWTpeWTe, MOXET JaTh Kak JydIlee, TaKk U XyJIIiee KadecTBO 3BYKa.
CranaapToB KOJUMPOBAHUS JBYXKAaHAJIBHOW M MHOTOKaHaiabHOU (5.1 u 7.1) ay-
TuonH(GOPMAIIMA HACYUTHIBACTCS HECKOJBKO JIECSITKOB, HANMEHOBAHUSI HEKOTO-
PBIX U3 HUX, UCIIOJIb3YEMbBIX B COBPEMEHHBIX METOAAaX 3aMUCU MYJIbTUMEINANH-
dbopmanuu, MpUBEACHBI fajiee B Tadmuie 1.4.

28



I'masa 1. OOmme cBeaeHus 00 HHGOPMAIIHOHHBIX MPOLIECCax

1.2.5 KoanpoBaHue BnageonHcpopmaumm

Buneconndopmarnius — Haubosee CI0KHBIM BUJT I XpaHEeHHs, 00pabOoTKH
U BOCIlpou3BeieHus. BriepBbie IBIKYyIIMECS M300pakeHHs ObLIIM COXpaHEHBI Ha
KUHOIUICHKE B BUJE OOJBIIOTO KOJUYECTBA OTACIBHBIX KaJApOB M300paKeHUs,
3aCHATHIX Yepe3 HeOOJbIMe MPOMEKYTKH BpeMeHH (24 Kajapa B CEKYHIY).
[ToznHee Ha Ty ke IJIEHKY CTaja 3aluChIBaThCS M 3BYKOBAs TOPOXKKa (B mocie-
JYIOIIEM HECKOJIBKO JOPOKEK IS MHOTOKaHAJIBHOTO 3BYyKa). Jlanee mosiBUIIOCHh
TEJIEBUJCHUE C aHAJIOTOBOM 3aIMCHIO ABMKYILIErOCsS M300paKEHUS HA MarHUT-
HbIe JIeHTHI (cuctembl TeneBuaeHust PAL 1 SECAM ucnons3yior 25 kaapoB B
cexyunay, cuctema NTSC — 29,97 kaapoB B cexkyHay). C MosBIEHHEM KOMITbIO-
TEpOB MIUPOKOE PACIPOCTPAHECHUE MONYUIIA UPPOBBIE METOJIBI 3alUCU U KO-
JTUPOBaHMS BHUACOMH(OPMAIIUU, KOTOPHIE IMOCTOSHHO COBEPIICHCTBYIOTCS. B
HACTOSIIIEEe BPEMS KaXk bl MOXKET 3alMCaTh BUICO C UCIOJIb30BAaHUEM MOOUIIb-
HBIX TeJaehOHOB, MUPPOBBIX (OTO- U BUICOKAMEP M BBIMOJHUTH MOHTaX BU-
neoduiabMa Ha MEPCOHATIBHBIX KOMIIBIOTEPAX, MPOU3BOJUTEIILHOCTH KOTOPBIX
JIOCTaTOYHO JJIsl TIEPEKOJUPOBAHUS BHUJIEO BBICOKOTO pa3pellieHus 00beMOM B
HECKOJIbKO TUrabaT (HO MPOIOKUTEIbHOCTh KOJUPOBAHUS MOKET COCTABIAThH
HECKOJIBKO 4acoB).

KomnwroTepHsie niudppoBbie METOABI KOAUPOBAHUS BUAEO MOTYT UCIOJb-
30BaTh 4acTOTy TeieBm3MOHHBIX craHnaproB PAL/SECAM wmu NTSC, T. k.
BUJICO3aITMCH MHOTHX ITU(DPOBHIX (POPMATOB MOTYT BOCIIPOU3ZBOAUTHLCS KaK CIie-
UAJbHBIMU KOMITBIOTEPHBIMA TpPOrpaMMaMu, Tak M ObITOBbIMH DVD-
IJleepaMm, a TakXKe MyTeM MOAKIIOYEHHUS TeJIeBU30pa K KOMIbloTepy (A me-
penadr BUJIEO U 3ByKa CIeAyeT UCIoib3oBaTh mopt HDMI).

KauectBo Bumeon3o0pakeHusi B IU(PPOBLIX METOJaX MOCTOSHHO yJTydIlia-
ercs. llupokoe pacnpocTpaneHrne HU(POBOro BUAEO ObUIO CBA3aHO C IMOsBIIE-
nue BHavane CD-mguckos, 3atem DVD, manee Blu-Ray muckos, Ha KOTOpBIX, B
OCHOBHOM, U PacCIpOCTPAHSIUCh KUHOPWIBMBI, I €MKOCThIO KOTOPBIX OTpaHU-
YUBAJIUCh KAYECTBEHHBIE BO3MOKHOCTH. B Tabmnuie 1.4 nmpuBeaeHsl XapaKkTepu-
CTHUKH HEKOTOPHIX BUI€0(POPMATOB.

CrangapThl KOIUPOBAHUS BUACO pa3padaThIBAIOTCS TPYNIONA 3KCIEPTOB B
obactu mdposoro Buneo MPEG (Moving Picture Experts Group) Mexnyna-
poanoit Opranuzanueit no Crangaptuzauuu (ISO). Ilepssiii crangapr MPEG-1
ObLT peacTaBieH B 1992 r., nocnennue ctanaapThl B 3Tol oonactu — MPEG-7
n MPEG-21.

ANTOPUTMBI KOJIUPOBAHUS BHUJICO OYCHH CIIOKHBI, UX OIMHCAHHUS MOXKHO
HAWTH B CIICIMAIBHON JINTEpaType Wi Ha caite http://www.mpeg.org.

29


http://www.mpeg.org/

1.2 KonupoBanue nHOOpMAIIUU

Ta6nuna 1.4. CpaBaeHue popMaTOB 3aMKMCH BUJICO HA JUCKH

DopMaT Pazpemrenue, Crangapt KOAMPOBAHUS CoBMECTUMOCTD
p PAL / NTSC F— I ¢ DVD-mieepom
352x288
VCD 59040 MPEG-1 MPEG-1 BCerja
480%576
SVCD 480%430 MPEG-2 MPEG-1 WHOTIIa
720%576
DVD 220480 MPEG-2 | MPEG-1, AC3 BCerza
720%576 MPEG-1 wm
XVCD 790%480 MPEG-2 MPEG-1 HHOT A
DivX 640x480 MPEG-4 MP3, WMA HHOT A
HDTV MPEG-4 MP3, WMA,
720p 1280720 H264 | AC3uwmapp. | DCDOWeep
HDTV | 19201080 MPEG-4 | MP3, WMA, BD-rncep
H — YepecCTpOovHad -
1080i passepTKa) H.264 AC3 wmu ap.
AVCHD | 1280x720 | MPEG-4v.10 | PCM (7.1) i or
720p | (P—mporpeccusnat | (a\sop 064) | AC3 (5.1)
pa3BepTKa)
AVCHD MPEG-4 v.10 | PCM (7.1) wm
1080i | 1920%1080 | Ave/H.264) | AC3 (5.0) Her

Bce dhopmater cxxarus cemeiictrea MPEG (MPEG-1, MPEG-2, MPEG-4,
MPEG-7) ucronb3yloT BBICOKYIO H30BITOUHOCTh MH(POPMAIIUU B M300paKeHH-
X, Pa3lCICHHBIX MaJIbiIM WHTEPBAJIOM BpeMeHU. MexIy IBYMsI COCETHUMHU
KaJipaMu OOBIYHO M3MEHSETCS TOJILKO Majasl 4acTh CIIEHbI — HapUMep, MPOUC-
XOJMT TUIABHOE CMEIICHHE HEOOJbIIOro 00bhekTa Ha (hoHEe (DHKCHPOBAHHOTO
3aiHero 1iaHa. B aTom ciayuyae momHas uHGOpMAIHS O CIIEHE COXPAHSETCS BbI-
OOpPOYHO — TOJIBKO ISl OMOPHBIX KaApoB. JJI OCTaNBHBIX KAJPOB JOCTATOYHO
nepeaaBaTh Pa3HOCTHYIO HH(MOPMAITHIO: O TTOJIOKEHUN 00BEKTa, HATIPABICHUH U
BEJTMYMHE €T0 CMEIICHUSI, O HOBBIX dJIeMEHTaxX (POHA, OTKPHIBAIOIINXCS 32 00B-
€KTOM IO Mepe ero ABwkKeHus. [Ipudem 3T pa3HOCTH MOXHO (DOPMHUPOBATH HE
TOJIBKO IO CPABHEHUIO C MPEABIAYIIMMHU HU300pa)kKe€HUSIMH, HO U C TOCJIEaYIO-
IUMHU (TIOCKOJIbKY UIMEHHO B HUX IO Mepe JIBI)KEHUSI 00BEKTa OTKPhIBACTCS pa-
Hee CKpbITasi 4acTh (hoHa).

Anroputmbl MPEG cxxumaroT TosibkOo omopHbie kKajapbl — |-kaapsl (Intra
frame — BHyTpeHHMI Kajp). B MpOMEKyTKH MEXKIY HUMU BKIFOYAIOTCS KaJpPhl,
coJieprKalllie TOJbKO M3MEHEHHUSI MEXIy AByMs coceaHumu I[-kaapamu — P-
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I'masa 1. OOmme cBeaeHus 00 HHGOPMAIIHOHHBIX MPOLIECCax

kajapsl (Predicted frame — mpornosupyemslii kaap). Jlias Toro 4ToObl COKpaTUTh
notepu uHpopMauuu mMexay [-kagpom u P-kampom, ucnonbdyrorcs B-kagpbr
(Bidirectional frame — ngByHanpaBieHHBIN Kaap). B Hux comepkurcs uHpOpMa-
s, KOTOpas OepeTcs U3 MPeIIeCTBYIONIErO U MOCISAYIOIETr0 KaJapoB.

MPEG-4 ucnonbs3yeT TeXHOIOTHIO (PAKTAIBHOTO CXATHs N300pakeHU.
®pakranbHOE (KOHTYPHO-OCHOBAHHOE) CXKATHE IMOAPA3yMEBACT BBIICIICHHUE W3
U300paKeHHsI KOHTYPOB U TEKCTYp 00bEeKTOB. KOHTYpBI MpeACTaBIAIOTCS B BU-
7€ CIUTAHOB (ITOJTMHOMHAJIBHBIX (PYHKITUHN) ¥ KOJAUPYIOTCS OTIOPHBIMUA TOYKAMHU.
TekcTypbl MOTYT OBITH IPEICTABIECHBI B KauecTBe KOA((DHUIIMEHTOB MPOCTpaH-
CTBEHHOT'O YaCTOTHOTO MpeoOpa3oBaHus (HampuUMep, JUCKPETHOTO KOCHHYCHO-
r'0 WJIH BEHBJIET-TIpeoOpa3oBaHUs ).

Hosbie Bepcun MPEG-4 — AVC/H.264 (Advanced Video Codec, Ha3bI-
BaeMbIi Tarke H.264) — ctanmapt, npeaHa3HAYCHHBIH JIJIS 3HAUUTEIILHOTO CKa-
THUSI BUJICOTIOTOKA MIPU cOoXpaHeHHH Bbicokoro kauyectsa 1 AVCHD (Advanced
Video Codec High Definition — yiydiieHHbIH BHICOKOJCK JJIs BUICO BHICOKOTO
paspenicHus) — nudpoBoit popmar 3anucu BUaACoNaHHBIX B hopmaTax 720p win
1080i u mHOTOKaHaIHHOTO 3BYyKa. Ctanmapt AVCHD Obu1 pa3paboran coBme-
cTHO KoMmaHusiMu Sony u Panasonic B 2006 roay. 3a 0OCHOBY ObLI B3AT KOJEK
AVC/H.264.

B okts6pe 1996 roga rpynnma MPEG npuctynuna x pa3paboTtke ¢popmara
cxatuss MPEG-7, mpu3BaHHBIM OTIPEEIUTh YHUBEPCAIBHBIE MEXaHU3MbI OTTH-
CaHMsI ayAno U BUAEO0 MHPopMauu. DTOT ¢popMaT MOIydHsI Ha3BaHue «Myib-
tuMmenua-uatepderic s onmcanus comepxkumoro» (Multimedia Content
Description Interface). B otauuune ot npeapiaymx GopMaToB CKaTHs CEMEHCT-
Ba MPEG, MPEG-7 onuceiBaer mndopmaiuio, mpeacTaBiIeHHYIO B OO0
dbopme (B TOM YHCIIe B aHAJIOTOBOI) U HE 3aBUCHUT OT CPEJIbl IEpeaun JaHHBIX.

®opmar cxatus MPEG-7 wucnonp3yeT pa3BHTYI0 MHOTOYPOBHEBYIO
CTPYKTYPY OIHCAaHHI ayAuo U BUACO WH(MOPMAIIMU ra OCHOBE SI3bIKA ITUX OMU-
canuii. CyIecTBYIOT pa3InuHbIe TUITHI HHGOPMAIIHH, JUTsl KOTOPBIX pa3padoTa-
HBI CXEMBbI OMHUCaHMs 0a30BBIX CTPYKTYpP: HU3KOYPOBHEBBIC ayAHO-BU3YyaTbHbBIE
XapaKTePUCTHKH, TaKHe KaK IBET, TEKCTypa, JABIKEHUE, YPOBEHb 3ByKa W T.1.;
BBICOKOYPOBHEBBIE CEMAaHTUYECKHE OOBEKTHI, COOBITUS U aOCTpPaKTHbHIEC MPHUH-
ITUTIBI; OMHMCAaHUE COACPKUMOTO, HaBUTAIMU U JOCTYIA K ayAHO-BU3YaJTbHOMY
Marepuany v T. A. OmHoM u3 oTMuuTeNbHbIX ocooenHoctet MPEG-7 sapmser-
Csl €ro CIOCOOHOCTh K OMpPEACNICHUIO TUIa ckuMaemoi nHpopmaru. Eciau sto
ayIuo Wi Buneo (aili, To OH CHadaja COKMMAETCS C MOMOIIBIO aIrOpPUTMOB
MPEG-1, MPEG-2, MPEG-4, a 3atem onuceiBaetcst ipu nomoru MPEG-7.

Pa3zpabotka ¢popmara MPEG-21 — nonroBpeMeHHBbI MPOEKT, KOTOPBIN
Ha3bpiBaeTcsi «Cucrema MynpTUMenuitHbeix cpencts» (Multimedia Framework).
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Han pa3pabotkoii aToro dopmara skcnepTsl Hadasiu padotats B 2000 1. 3agaya
pazpabotku MPEG-21 moxer ObITh chopMynHrpoBaHa CICAYIOIIMM 00pa3oMm:
OTIpEe/ICICHNE TEXHOJIOTUH, HEOOXOAMMOM JIs MOJACPKKH MOJIb30BaTelie npu
oOMeHe, ToCTyIe, MPOoJaXe U JPYTUX MAHUITYJSIIHUIX HUGPOBHIMU O0BEKTAMHU.
[Tpu sTOM mpenmonaraeTcs 00eCneYnTh MaKCUMATBHYIO 3((HEKTUBHOCTH U MPO-
3pavyHOCTb ITUX ONEPALUU.

®opmarter daiinoB Microsoft AVI u MKV — konTeiiHepsl, npenHa3zHa-
YeHHbIC JUIsI XpaHEHHs] BUIACOMH(OpMALIMK, CHHXPOHH30BAHHOW C ayJAHOWH-
dopmanmeii. AVI moxeT conepxarb B cebe moroku 4 tumos — Video, Audio,
MIDI, Text. [IpuueM BUACONMOTOK MOXKET OBITH TOJIBKO OJIMH, TOT/Ia KaK ayJIu0 —
HECKOJIBKO.

Kontetinep MKV (Matroska, marpéiika) paspadarsiBaics ¢ y4éToM co-
BPEMEHHBIX TEHJICHIIMI 1 BO3MOXKHBIX TeHJEHIMI Oyaymiero. OH yHUBepCaJleH,
Tak Kak noctpoeH Ha npuHuune EBML (to ke camoe, yto u XML, HO 17151 1BO-
nyHbIX AaHHBIX). B MKV Mo0XHO moMecTuTh 1000€ KOJIMYECTBO ayIHO-
BUJICOPSNIOB, MEHIO, kak Ha DVD, rnaBel, cyOTUTpBI, IPUPTHI, TOCTEPHI, TEK-
CTBI, KOMMEHTApPHUH, OMUCAHUs, POTOATEOOMBI U TIpo4. OrpaHUYCHHI TpaKTHYe-
CKM HeT. MakcuManbHasi COBMECTUMOCTh CO BCEMH BO3MOKHBIMH TPEOOBaHUS-
MU K BHJICOKOHTEHHEPY Ha JaHHBIA MOMEHT M Ha Ommkaimee Oyaymee. Mc-
NIOJIL3YeTCsl B HAcTosIIee BpeMs i neperoca uHpopmanun DVD u Blu-Ray
JMCKOB B o1iuH (haiin *.mKV ¢ coxpaHeHHeM MEHI0, BEIOOpa sI3bIKa BOCIIPOHM3BE-
JIeHUs, TI0Ka3a CyOTUTPOB Ha BHIOPAHHOM SI3bIKE, MTOKAa3a CLIEH-(DparMEeHTOB OC-
HOBHOTO (hrjibMa, pEKJIaMHBIX POJIMKOB JHMCKA U TIP.

1.2.6 CxaTtue (apxuBaums) pasnuyHbIX BUAOB UHopmMaumm

JIuckpeTHoe NBOMYHOE MPEACTaBlIeHHEe MH(POPMAIUU OOBIYHO UMEET He-
KOTOPYIO H30BITOYHOCTh. YacTo B HH(MOpPMAITUU TPUCYTCTBYIOT TIOCIICIOBATEIh-
HOCTH OJIMHAKOBBIX OMTOB WiH uxX rpynm. O0sEM nHpopmalmym umeeT 6oJbIoe
3HAUCHUE HE TOJIBKO JIsl XPAHEHHS, HO TaKXe€ HEMOCPE/CTBEHHO BIMSIET Ha
CKOPOCTh Tepefaun MHPOpMaIUUd MO KOMIBIOTEpHBIM ceTsM. [loaTomy Obuin
pa3paboTaHbl CICIHATbHBIC METOBI (AJITOPUTMBI) cocamus ungopmayuu (data
COmMpression), ¢ MOMOIIBIO KOTOPBIX MOYKHO CYIIECTBEHHO YMEHBIIHUTH €€ 00b-
ém. CymecTBYIOT KaK YHUBEPCAJIbHBIC aJTOPUTMBI, KOTOPHIE PacCMaTPUBAIOT
nH(OPMAITUIO, KaK TPOCTYIO MOCIEI0BATEILHOCTh OUTOB, TaK M CIICIIUATTU3HPO-
BaHHBIC, KOTOPBIC TMPEIHA3HAYCHBI JJI CXKaTHUS WHGOPMAIMK ONpeeIEHHOTO
TUmna (U300paKeHMM, TEKCTa, 3ByKa U BUJIEO).

Bce anropuTmbl ckaTHs ONEPUPYIOT BXOJHBIM IOTOKOM HH(OpPMAIINH,
MUHUMAJIGHON €IMHUIIEH KOTOPOU SIBIISETCSA, OMT, 8 MAKCUMAJILHON — HECKOJIb-
KO OMT, OAMT MJIM HECKOJIBKO OaMuT.
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OCHOBHBIMHM TEXHHUYECKHUMU XapaKTCPUCTUKAMU ITPOLCCCOB CKATHUA U pPC-
3yJbTAaTOB UX pa60TBI SABJIAIOTCA:

cTeneHb cxkaTus (compress rating) wim oTHomieHue (ratio) oOBEMOB
HCXOJ/IHOTO M PE3YJIbTUPYIOIIETO MOTOKOB;

CKOPOCTHb CikaTUA — BPCMA, 3aTPAaUUBACMOC Ha CKAaTHUC HCKOTOPOTO 00B-
c€Ma I/IH(l)OpMaHI/II/I BXOJHOI'O IIOTOKA, A0 IIOJYYCHHUS H3 HEI'O IKBUBAJICHTHOI'O
BBIXOJHOI'O IIOTOKA,

KaveCTBO C:RKaTHUHA — BCIMYMHA, [TOKA3bIBAlOIlasaA, HACKOJIBKO CHJIBHO YyIIa-
KOBaH BBIXOIIHOﬁ IIOTOK, ITPpHU ITOMOIIH ITPUMCHCHUA K HCMY IIOBTOPHOI'O CiKAaTHA
I10 9TOMY KC UJIM HHOMY AJITOPUTMY.

Bce crmoco0sI coxaTtrst MOKHO pa3ieInuTh Ha JIBE KaTETOPUHU: 00paTUMoe 1
HeoOpaTuMoe CxKaTue.

HeoOpaTumoe cikaTue — Takoe mpeoOpa3oBaHWE BXOJHOTO MOTOKA WH-
dbopmanuu, MPU KOTOPOM BBIXOJHON TOTOK, OCHOBAHHBIA Ha OIPEACICHHOM
dbopmare nHpOpMaIUH, MPEACTABIAET COO0N 0OBEKT, TOCTATOYHO MOXOKHUH TI0
BHCIITHAM XapaKTEPUCTHKAaM Ha BXOJHOW IMOTOK, OJHAKO OTIUYACTCS OT HETO
00BEMOM.

CremneHb CXOJICTBA BXOJIHOTO M BBIXOJHOTO TOTOKOB OIPEACNAETCS CTe-
MIEHBIO COOTBETCTBUS HEKOTOPBIX CBOMCTB O0BEKTA (JI0 CXKATHS U TOCIE), TIPE/I-
CTaBJISIEMOTO JAaHHBIM TOTOKOM HMHQpOpManuu. Takue MOAXOJIbl U aJTOPUTMBI
UCIIOJIB3YIOTCS JJISl CKATUsSl MH(OpMAIMU pacTpoOBbIX Tpaduueckux (aitios, Bu-
neo U 3ByKa. [Ipu TakoM moaxo/ie UCTIOIB3YETCSl CBOMCTBO CTPYKTYPBI JAHHOTO
dbopmara (aiiia 1 BO3MOKHOCTh MPEACTABUTH UHPOPMAIIHIO MPUOTU3UTEITHHO
CXO0XYIO 1O KaueCTBY JIJII BOCHPUSTHS 4YeloBeKOM. [lodTomMy, Kpome CTereHH
WJIM BEJTUYMHBI CKATHS, B TAKUX aJITOPUTMaX BO3HUKACT MOHITHE KauyecTBa, T.K.
ucxoHas nHGopMarus B mporecce ckaTus u3Mensiercs. [log kauecTBoM MOXk-
HO TIOHUMAaTh CTEIICHb COOTBETCTBUS MCXOJHOW W PE3yJbTUPYIOIICH nHpOpMa-
I[MU, OLICHUBAaeMOe CYOBEKTHUBHO, UCXOJs n3 GopmaTta nHpopmaruu. [ns rpa-
buyeckux (paiiioB TaKoe COOTBETCTBHUE OMPECIAETCS BU3YAIbHO, XOTS HMECIOT-
Csl U COOTBETCTBYIOIIME WHTEUICKTYalbHBIE aJTOPUTMBI U mporpammbl. HeoO-
paTUMOE CKAaTHE HEBO3MOXKHO MPUMEHSATH B 00JACTSIX, B KOTOPBIX HEOOXOIUMO
UMETh TOYHOE COOTBETCTBHE MH(GOPMAIIMOHHON CTPYKTYPhI BXOJIHOTO W BBIXO/I-
HOTO TOTOKOB. JIaHHBIN MOAXOJ peajnu30BaH B MOMYJAPHBIX (hopmaTax mpen-
craBieHus: porounpopmaruu — JPEG, TIFF, GIF, PNG u ap., aynuo undop-
manuu — MP3, Buaeo nndopmarun — MPEG-4,

Oo0paTtumoe c:kaTue Bcerja MPUBOJIUT K CHUKEHUIO 00beMa BBIXOJIHOTO
noToka uHpopManu 0e3 U3MEHEHUs: ero WHPOPMATUBHOCTU, T.€. 06€3 MoTepH
UH(OPMAITMOHHON CTPYKTYPHI.
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W3 BBIXOIHOTO MOTOKA, MPH IMOMOIIM BOCCTaHABIMBAIOIIETO MU JIEKOM-
IPECCUPYIOIIEr0 aIrOPUTMa, MOXKHO MOJIYYUTh BXOJIHOM, a TPOIIECC BOCCTAHOB-
JICHUS HA3bIBAETCS JEKOMIIPECCUEH UM PacIiakOBKOM M TOJIBKO TOCIIE Mpoliecca
pacmakoBKu WHGOpPMAIUs MPUTOIHA I UCIIOIB30BAHUS B COOTBETCTBHH C UX
BHYTPEHHUM (HOPMATOM.

Cnocobsl obpamumo2o cxamus uHpopmayuu
1) C:xatue cnocooom koaupoBanusi cepuii (RLE)

Haulosee u3BecTHBIN TPOCTOM MOAXO/ U AJITOPUTM CKATH UHPOpMALIUU
oOpaTUMBIM IyTEM — 3TO KOJWpOBaHHE cepuil mocienoBaTenbHocTel (Run
Length Encoding — RLE).

CyTp METOAOB JAHHOIO MOJAXO0JA COCTOUT B 3aMEHE LIETIOYEK WIIU CEPUI
MOBTOPSAIOMIMXCA OANTOB MM MX TMOCJIEI0BATEILHOCTEN HA OJIUH KOJIUPYIOIIHI
OalT U CYETUHK YKCIIa UX TTOBTOPEHUH.

Hanpumep:

44 44 44 11 11 11 11 11 01 33 FF 22 22 — ucxomHas IIOCJIENOBATEIHHOCTD
0344 04 11 00 03 01 33 FF 02 22 — cxatast mocie10BaTebHOCTb.

[lepBbIil O0aliT BO BTOpPOM MOCIEAOBATENBHOCTH YKa3bIBAET, CKOJIBKO pa3
HY>KHO MTOBTOPUTD CIEAYIOIIHI OaiT.

Ecnu nmepseiii 6aiiT paBen 00, To 3aTeM HAET CUETUYHUK, MOKA3bIBAIOIIUH,
CKOJIBKO 32 HUM clieyeT HenoBTopsitonuxcst 0ainT nadopmaruu (00 03).

JlaHHbIE METOMBI, KaK MPABHIIO, JOCTATOYHO I(PHEKTUBHBI IS CHKATHUSL
pacTtpoBbixX rpaduueckux nzodpaxenuit (BMP, PCX, TIF, GIF), T.kx. mocnegnue
coZiepKaT IOCTaTOYHO MHOIO JUIMHHBIX CEpUN MOBTOPSIOLIMXCSA MOCIIEI0Ba-
TenpHOCTE OaiitoB. Hemocrarkom Meroma RLE siBnsieTcss 1oCcTaTOYHO HMU3KAS
CTEIEHb CHKATHSL.

2) Anropurm Xaddmana

Cxxumas aitn o anropurmy Xadd@mana, nepoe, 4To HEOOXOIUMO Clie-
JaTh — MPOYUTATH (Gaill MOJHOCTHIO M MOACYUTATh CKOJBKO pa3 BCTpEUaeTCs
Kbl cMMBOJI U3 pactiupenHoro Habopa ASCII.

Ecnu yauteiBaTh Bce 256 cMMBOJIOB, TO HE OyIE€T pa3HUIIBI B CKATUU TEK-
ctoBoro u EXE ¢aiina.

[Tocrme moacueTa 4acTOTHI BXOXKIEHHUS KaKIOTO CHMBOJIA, HEOOXOAUMO
copMupoBaTh OMHAPHOE IEPEBO JJIS KOAUPOBAHUS C YUETOM YaCTOTHI BXOXK-
JICHUS] CHMBOJIOB.

[Tpumep cxxatus no anroputMmy Xaddmana npuBeaeH HIKE.
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ITycte daiin umeet aymHy 100 6aliT ¥ B HEM NPUCYTCTBYIOT 6 Pa3IMUHBIX
cuMBOJIOB. [lofcunTaemM BXOK/I€HHE KaKJIOTO U3 CUMBOJIOB B (pailyl U moydum
CJIEIYIOUTYIO TaOIuILy:

CuMBoOI A B C D E F

Yucao BXOXKICHUN 10 20 30 5 25 10
OTcopTHpPyEeM CHMBOJIBI TI0 YaCTOTE BXOXKICHHUS:

CuMBoOI C E B F A D

Yuciio BXOXKIECHUN 30 25 20 10 10 5

Jlamee Bo3pMeM M3 IOCIICAHEH TAaOIHIBGI 2 CHMBOJIA C HAUMCHBIIICH Jac-
totoi. B Hamewm cirydae 3to D (5) u F (10) mu A (10), MOKHO B3SITh JIt000# 13
HUX, HarpuMmep A.

Chopmupyem u3 «y3moB» D u A HOBBII «y3ei», 4aCTOTa BXOKIACHUS IS
KOTOpOTro OyJleT paBHA CyMMe 4acToT D u A

CumBon C E B F A D
Yucno BXOXKICHUI 30 25 20 10 10 5
15

Homep B pamke — cymma yactoT cuMmBosioB A u D. Teneps Mbl cHOBa
UIIEM JIBA CUMBOJIA C CAMBIMA HMU3KMMH YaCTOTaMM BXOXKJEHHUs. Vckirouas u3
npocmoTpa D m A u paccmaTtpuBas BMECTO HHX HOBBIM «Y3€J» C CyMMapHOMN
qacToToi BXxoJeHud. Camas HHM3Kas 4acTora Tenepb y F M HOBOro «ysmay.
CHoBa caienaem onepanuio CIusHUS y3J10B:

CumBon C E B F A D
Yucao BXOXKICHUN 30 25 20 10 10 5
15
25

[MpocmatpuBaem TaOIMIy CHOBA ISl CICHYIOIIUX JABYX CUMBOJIOB (B u
E). Ilpomomkaem 3TOT PEKUM IOKa BCE «IACPEBO» HE ChOPMUPOBAHO, T.€. MOKA
BCE HE CBEJIETCS K OJHOMY y3Iy.
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1.2 KonupoBanue nHOOpMAIIUU

CumMBou C E B F A D
Yucno Bxoxaenuit | 30 25 20 10 10 5
55 15
Liog | 1
45
| |
Root

Tenepb, Korja Haie JEpeBO CO3JaHO, MOXKHO KOAMPOBaTh (aiis. Mbl
JOJDKHBI Bcerya HauuHaTh W3 KopHsA (Root). Koaupys mepBwiii cuMBoil (JTUCT
nepesa C ¢ HauOOJIBIIICH YaCTOTOH), MPOCIICKUBACM BBEPX I10 JICPEBY BCE MOBO-
POTBHI BETBEH U €CIU JIeIaeM JIEBBI MOBOPOT, TO 3arioMuHaeM out = 0, u aHano-
rugHo Oout = 1 mayig mpaBoro noBopota. Tak mnst C, Mbl OyZieM UATH BIEBO K 55
(n 3anmomuanM 0), 3ateM cHoBa BiieBO (0) Kk camomy cumBoiy. Kox Xaddmana
g Hamrero cumBojia C — 00. s cieayromero cumBoda (E) momygaercs — e-
BO, MPaBO, YTO BBUIMBAETCS B mocienoBaTeabHoCTh 01. BorimosHus 3Ty mpoiie-
JTypy JUIsl BCEX CUMBOJIOB, TMOJTY4HM:

C =00 (2 oura)
E=01(2 Oura)

B =10 (2 6ura)

F =110 ( 3 6ura)
A =1101 (4 6ura )
D =1111 (4 6ura)

IIpy kKOgUpOBaHHWM 3aMEHSAEM CHMBOJIBI HA HOBBIE KOJBI, IPU 3TOM TE
CUMBOJIBI, KOTOPBIE BCTPEUAIOTCS HAU00JIee 9acTO, UMEIOT CaMble KOPOTKHE KO-
nel. Tabnuily KoIUpOBaHUS 3allOMHHAEM B TOM K€ apXWBHOM (aitne st mo-
CJICIYIOLIEU pa3apXvuBalUu.

3) ApudMeTnyecKoe KOJIUPOBAHHE

CoBepIilleHHO MHOE peIlIeHHE MpejjiaraeT Tak Ha3biBaeMoe apudmeTude-
CKO€ KoJIupoBaHue. ApupMeTUYeCKoe KOJIUPOBAHUE SIBIISIETCS METO0M, MO3BO-
JISFOIMM YIIAKOBBIBATH CUMBOJIBI BXOJHOTO alipaBuTa 6€3 MoTeph NpU YCIOBHH,
YTO U3BECTHO PACIIPE/ICIICHUE YaCTOT 3TUX CMMBOJIOB U SIBJSIETCS Hanbosee o1-
TUMAJIBHBIM, T.K. IOCTUTA€TCS TEOPETHYECKAs TPAHULIA CTENIEHU CXKATHS.

Kaxnplii cMMBON mociie KOAMPOBAHMUSA IPEACTABIAETCS KAK HEKOTOpPOE
npobHoe uncio u3 uarepsaina [0, 1) ¢ Becom, NponopurOHaIbHBIM BEPOSATHOCTH
€ro MOSIBJICHUS.
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4) Aaroputm Jlemnessi-3uBa-Beaua (Lempel-Ziv-Welch — LZW)

I[aHHLIﬁ AJr'OPpUTM OTJIMYAIOT BBICOKAA CKOPOCTH pa60TI>I KaK IIpu yIia-
KOBKC, TadK U IIPHU PACIIAKOBKEC, JOCTATOYHO CKPOMHBLIC Tp€6OBaHI/ISI K ITaMATH U
IIpocCTad arriapaTHas pcain3aius.

HeI[OCTaTOK — HHM3Kas CTCIICHb CKaTHhiA 11O CPABHCHHIO CO cXeMou ABYyX-
CTYIICHYAaTOI'O KOAUPOBAHUSI.

5) JIByxcTryneH4artoe KogupoBanue. Aaroputm Jlemmnessi-3uBa

['opazno Gosblel CTENEHH CXATUSl MOYKHO JTOOUTHCS MPU BBIICIECHUU U3
BXOJIHOT'O TIOTOKA MOBTOPSAIOMINXCA LENOYEK — OJIOKOB, U KOJUPOBAHMS CCBUIOK
Ha 3TU LENOYKH C MOCTPOCHUEM XEeUI-Ta0JuI] OT MEPBOro A0 N-r0 YPOBHA C IMO-
CJIEYIOIUM KoaupoBaHueM XadpmeHa uiam apupMeTu4eckuM KOJUPOBAHUEM.

Meron mnpunajuiexxutr Jlemmnento m 3uBy W OObIYHO Ha3biBaeTcsi LZ-
compression.

lMepeyeHb npoz2pamm cxamusa C KpamKuMm yKa3dHuem anz2opummoB ux
pa6omoi

PKPAK:

Meton Packed — anroputm RLE.

Meton Crunched — anroputm LZW.

Merton Squashed — aByxmpoxoaHoe cTaTudeckoe KoaupoBanue XaddmeHa.
ZIP:

Merton Shrinked — mogudunupoBanssiii anroputM LZW ¢ yacTUYHON OYHCT-
KOM CJIOBapsl U NEPEMEHHOM JUIMHOM KOJa.

Merton Imploded — monuduimpoBannsiit anroputm Jlemmens-3uBa u cTaTuye-
CKoe KoupoBaHue XadpmeHna.

LHATrc:

Anroputwm Jlemniens-3uBa U [uHaMU4ecKoe KoaupoBanue XaddmeHna.

LHA:

Anroputwm Jlemnensa-3uBa u cratndeckoe kogupoBanue Xahdmena.

ARJ:

Anroput™m Jlemnens-3uBa 1 OpUTHHATIBHBIA METO] KOAUPOBAHUS

WinRar:

Hcnonp3oBanne BHICOKOA(D(PEKTUBHOTO OPUTHHAIBLHOTO anropuTMma aBTopa (A.
[1. Poman).

37



1.3 3akoHoaTenscTBO Poccuiickoii denepaliuu o 3aIiuTe KOMIBIOTEPHON HHPOpMaLUn

1.3 3akoHopaTenbcTBO Poccumnckoun Penepauum o
3awmTe KOMNbOTEPHON NHopMaLum

OrpannuuMcs 371€Chb HUTUPOBAHUEM HECKOJIBKHX HAamOOJee BaXKHBIX CTa-
TEW 3aKOHOB, AeucTByOmNX B Poccniickon denepanuu, UMEIOINUX OTHOLLIECHHUE
K JaHHOM Teme. TeKCcT 3aKOHOB MOXXHO HAWTH B MPaBOBBIX MH()OPMAIIMOHHBIX
cuctemax «Koncynprant+y, «l'apanT» u 1p., a Takxke B IHTepHeTe. 3akoHOa-
TenbcTBO PO noctarouno yacto Moauduuupyercs u apononusercs. Hampumep,
BMecTO 3akoHa 00 aBTOpckoM mpaBe B 2006 r. OblIa MPUHSTA YaCTh YETBEpTas
I'pa’xTaHCKOTO KOAEKCA, MOCIEIHASA PEAAKIIUA KOTOPOTO 10 COCTOSIHUIO Ha CEH-
T10pb 2008 1. omy6nukoBaHa B peaakuuu denepanpuoro 3akoHa ot 30.06.2008
N 104-®3.

1.3.1 YronoBHbin Kogekc P® o npectynneHusx B cepe
KOMMNbIOTEPHON MHOopMaLmumn

(http://www.consultant.ru/online/base/?req=doc;base=LAW;n=93082)

I'naea 28. IIpecmynnenus e cpepe KkomnovromepHoili uHpopmayuu

Cmamba 272. HenpaBomepHbili docmyn K KomnblomepHOU
uHgpopmayuu

1. HenmpaBoMepHBIi 1OCTYI K OXpaHAeMON 3aKOHOM KOMIIbIOTEpHOU MH(pOopMa-
I[UU, TO €CTh MHPOPMAIIMK HA MAIMHHOM HOCHUTEIE, B 3JIEKTPOHHO-BBIUUCIUTEIILHON
MamuHe (OBM), cucreme 9BM uinm ux ceTu, €ciid 3TO JeSHUE MOBJIEKIO YHUUTOXE-
HUe, OJoKupoBaHUE, MOAUGUKAIUIO JUOO0 KOMUpPOBaHWE WH(OOpPMALUM, HAPYIICHHUE
pabotsl OBM, cuctembr 9BM unu ux cetu, — Haka3pIBaeTcs mTpadoM B pa3Mepe 10
JBYXCOT THICSY pyOJiell WK B pazMepe 3apaboTHON IIaThl WM MHOTO JO0XO0J/a OCYK-
JICHHOTO 3a TIEPUOJI 0 BOCEMHAIIIATH MECSIIEB, JIMOO UCTIPABUTEILHBIMH pa00TaMu Ha
CPOK OT IIECTH MECAIIEB 10 OJTHOTO T0Ja, TUOO0 JUIICHUEM CBOOOIBI Ha CPOK JIO JBYX
net (B pen. @eaepanbHoro 3akona ot 08.12.03 Ne 162-D3).

2. To ke nestHue, COBEPILIEHHOE TPYIION JIMI] MO MPEABAPUTEILHOMY CTOBOPY
WM OpPraHU30BAHHOW TPYMMON JHOO JIUIIOM C HCIOJIh30BAaHHUEM CBOETO CIY)KEOHOTO
MOJIOKEHU, @ paBHO UMEIOIMM 1ocTynn K OBM, cucreme OBM winm ux cetu, — HaKa-
3pIBaeTCs MTpadoM B pazMepe OT CTa THICSTY JJO TPEXCOT THICAY PYyOJIeH UTu B pa3mepe
3apabOTHOW TUIATHI MJIM MHOTO JIOXOZAa OCYXICHHOTO 3a MEePUOJ OT OJHOTO Toja 0
JIBYX JIeT, MO0 MCIPaBUTEILHBIMU pabOTaMU Ha CPOK OT OJHOTO TOJa 0 JABYX JIET,
1100 apecToM Ha CPOK OT TPEX JI0 IIECTH MECSIIEB, TUO0 TUIIEHUEM CBOOOIbI Ha CPOK
1o msitu Jiet (B pen. @exaepanbHoro 3akoHa oT 08.12.03 Ne 162-D3).
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Cmamba 273. Co30aHue, ucnonb306aHue u pacnpocmpaHeHue
6pedoHocHbIx npozcpamm 0nsA 3BM

1. Coznanue nporpamm st OBM wiu BHECEHUE U3MEHEHHM B CYIIECTBYIOIINE
MPOrpaMMBbl, 3aBE€JJOMO MPUBOSIINX K HECAHKIIMOHUPOBAHHOMY YHHUUTOXXEHHIO, OJI0-
KUPOBaHUIO, MOJU(PUKAIMK JTUO0 KOMUPOBAHUIO MH(MOPMAIMH, HAPYIICHUIO PAaOOTHI
OBM, cuctembl 9BM unu ux ceT, a paBHO HUCIOJIL30BaHUE MO0 pacpoCTpaHEHHE
TaKUX MPOTPaMM WJIM MAIIMHHBIX HOCUTEJEH ¢ TaKUMH MPOrpaMMaMi — HaKa3bIBAIOT-
sl IMIIEHHEM CBOOOJIBI HA CPOK JIO TPEX JIeT cO mTpadoM B pazMepe J0 JIBYXCOT Thi-
csu pyOsel win B pa3Mepe 3apa0OTHOW TUIAThl WJIM MHOTO J0XO0J1a OCY>KJIEHHOTO 32
MepuoJI 10 BoceMHaaTu MecsieB (Bpea. PeaepanbHoro 3akoHa oT 08.12.03 Ne 162-
@3).

2. Te e aestHUs, TIOBJIEKIIIKE 110 HEOCTOPOKHOCTH TSKKUE TOCIEICTBHS, — Ha-
Ka3bIBAIOTCS JIMIIIEHUEM CBOOOIBI HA CPOK OT TPEX JIO CEMHU JIET.

Cmames 274. HapyweHue npaBun skcnayamayuu 3BM, cucmembl 3BM
unu ux cemu

1. Hapymienue npaBui skcryatanuu 9BM, cucrembl 9BM wnm ux cetu nu-
oM, umernmM aoctyn kK 9BM, cucreme OBM i ux ceTtH, 1o BJIEKILIEE YHUUTOXKE-
HUe, OOKUpOBaHUE WU MOJIU(DUKAINIO OXpaHseMOoi 3akoHOM uH(popMmaiuu IBM,
€CJIM ATO JeSTHUE MPUUYUHWIO CYIIECTBEHHBIN BpEJ, — HaKa3bIBAeTCs JIUIICHUEM MpaBa
3aHUMATh OMpPECICHHBIC TOHKHOCTH WIIM 3aHUMAThCS OTMPE/ICTICHHON JIeATeTbHOCTHIO
Ha CPOK JI0 IISITH JIET, TNO0 00sA3aTeIbHBIME padOTaMU Ha CPOK OT CTa BOCBMHUJICCATH
JIO IByXCOT COpPOKa 4acoB, JIMOO OrpaHUYEHHEM CBOOOIBI Ha CPOK JI0 IBYX JIET.

2. To e nesHue, MOBJEKIIEE 110 HEOCTOPOKHOCTH TSHKKHUE MOCIEICTBUA, — Ha-
Ka3bIBACTCA JIUIIIEHUEM CBOOOBI Ha CPOK JI0 YETHIPEX JIET.

1.3.2 3akoHogaTenbcTBO P® 0 3awmTte nporpamm ans ABM, kak
o6beKTa aBTOPCKOro npasa

Yacte 4 I'paxnanckoro koaekca PD ompegensier mpaBa Ha pe3yiabTaThbl
VHTEJUIEKTYaJIbHOU €S TEIIbHOCTH.

Cmamesa 1225. OxpaHsemble pe3ysnbmamsl UHMesneKmyanbHol
deamenbHocmu u cpedcmBa uHOUBudyanusayuu

1. PesynpraTaMu MHTEIEKTYalbHOW JI€ATEIBHOCTH U NMPUPABHEHHBIMU K HUM
CpelCTBaMH WHJMBHYyaIU3aLUU IOPUAUUYECKUX JIUL, TOBApPOB, padOT, yCIyTr W Ipe-
OPUATHI, KOTOPBIM MPEIOCTaBIIACTCA MPaBOBasl oXpaHa (MHTEIUIEKTYalbHOM coOCT-
BEHHOCTHIO), SIBJISIFOTCSI:

1) npousBeneHNs HayKH, IUTEPATYpPhl U UCKYCCTBA;

2) nporpaMMsbl AJisl 3JEKTPOHHBIX BBIYMCIUTENBHBIX MAlIMH (IIPOrpaMMBbl s
OBM);

3) 0a3bl JAHHBIX; ...
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Cmamba 1256. JeilicmBue ucknw4yumenoHo20 npaBa Ha
npou3B6edeHus Hayku, saumepamypsl U uckyccmBa Ha meppumopuu
Pocculickoii ®edepayuu

1. UcknrounTensHoe MpaBo Ha MPOU3BEICHUS HayKH, IUTEPATYPhl U UCKYCCTBA
pacipoCTpaHseTCs:

1) na npousBeneHusi, oOHapoJOBaHHbBIE Ha Tepputopuu Poccuiickoit denepa-
[IUU I HeOOHapOI0OBaHHbIE, HO HAXOSAIIMECS B KAaKOH-ITM00 0OBEKTUBHOM (popMe Ha
tepputopun Poccuiickoit @enepanuu, U IpU3HAETCS 32 aBTOpaMH (UX MPaBOIPEEMHHU-
KaMH) HE3aBUCUMO OT UX TPAXJAHCTBA;. ..

Cmamosa 1261. [lpoz2pammel Ons 3BM

ABTOpCKHE IIpaBa Ha Bce BUBI ITporpaMm a1 OBM (B Tom yuciie Ha onepaiu-
OHHbBIE CHCTEMBI U MPOTrpaMMHBIE KOMIUIEKCHI), KOTOPbIE MOTYT OBITh BBIPaKE€HBI Ha
JT000M SI3bIKE U B JI000M (hopMe, BKIIOYasi UCXOJHBIA TEKCT U OOBEKTHBIN KOJI, OXpa-
HAIOTCS TAaK K€, KaK aBTOPCKHE IpaBa Ha MPOU3BEACHUs JauTeparypshl. [Iporpammoit
st OBM siBnisieTcst mpeicTaBlieHHas B 0ObEKTUBHOM (hOpMe COBOKYITHOCTh JAHHBIX U
KOMaHJ, IpeHa3HAUYEHHbIX I PYyHKIMOHUpOoBaHUS DBM M Apyrux KOMIbIOTEPHBIX
YCTPOWCTB B LEIAX IOJYYEHUS OIPEACICHHOIO pPe3ysbTaTa, BKIIOYAs MOATOTOBH-
TEJIbHbIE MaTepuajbl, NOJyYeHHbIE B X0/€ pa3padoTku nporpammsel st 9BM, u no-
pOKJaeMbI€ €10 ayAHMOBU3yalIbHbIE OTOOpaKEHUS.

Kpome toro, B wactu 4 I'paxkmaHCckoro Koaekca NPUCYTCTBYIOT CIIEIU-
aJbHBIC CTaThU, MOCBAIICHHBIE TporpamMam A1 DBM:

Cratbs 1262. I'ocynapcTBeHHas peructpanus nporpamm s 9BM u 6a3 naHHbIX

Cratpst 1280. CBoGogHOE BOcTpou3BeaeHue mporpamm it OBM u 6a3 naHHbIX. Jlekom-
NUIMpOBaHUe rporpaMm it DBM

Cratbs 1296. Ilporpammsl a1 OBM 1 6a3bl JaHHBIX, CO3AaHHBIE IO 3aKa3y

Cratbs 1297. Ilporpammsl uist O9BM u 6a3bl JaHHBIX, CO3JJaHHBIE NTPH BBIMOJIHEHUH padboOT
10 I0TOBOPY.

MHorue nojioXKeHus APyrux cTaTeid OTHOCATCS KO BCEM OOBEKTaM aBTOP-
CKOTO TIpaBa, KOTOPBIMHU SIBJISIOTCS U TIporpamMMsl i1t OBM u 6a3bl JaHHBIX.

OTBETCTBEHHOCTH 332 HAPYILIEHUE aBTOPCKUX IMPaB U3JI0KEHA B cTaThe 146

YronosHoro xonekca POD.

1.3.3 PenepanbHbIK 3aKoH PP «O6 nHdopmaumm,
WH(pOPMaLMOHHbIX TEXHONOrMsIX U O 3awuTe nHopmaumum»

Cmambsa 1. Cdepa AdeiicmBua HacmoAwez2o PedepasnbHO20 3AKOHA

1. Hactossmuit @enepanbHblii 3aKOH PETYIMPYET OTHOUIEHUS, BO3HUKAIOILIUE
pu:

1) ocymiecTBieHnr MpaBa Ha MOHUCK, MOJy4EHHE, Nepenady, MpoU3BOACTBO U
pacnpocTpaHeHne HHPOpMalnu;
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2) npuMeHEeHUH NH(OPMALIMOHHBIX TEXHOJOTUH;

3) obOecrnieueHnH 3aUThl HH(OPMALIUH.

2. Ilonoxenus Hacrosimero denepasbHOrO 3aKOHA HE PACIPOCTPAHSIOTCS HA
OTHOILIEHUS], BO3HMKAIOIINE IIPU MPaBOBOM OXpaHE Pe3yJbTaTOB HMHTEIIEKTYalbHON
JeSITEIbHOCTU U TPUPABHEHHBIX K HUM CPEJICTB UHUBUAYaJIN3ALUH.

JlanpHEWIIne CTaTbU COAEPKAT MHOTOYUCIIEHHBIE MOJIOKEHUS ITPABOBOTO
perynupoBanus B chepe napopmarmu, nHOOPMALUMOHHBIX TEXHOJIIOTUN U 3allH-
Tel nH(OpManKu. bonpIioe BHUMaHUE yAeNseTcss BOIpOocaM OTpaHUYEHHUs J0C-
Tyna K MH(QOpMalUHU, CO3IaHHs TOCYJapCTBEHHBIX MH(POPMALIMOHHBIX CUCTEM,
3alUThl UHPOPMALIUK.

1.4 TpeboBaHUA K oOpraHnsauum pabo4umx mect
nonb3oBateneu MK

['maBHBIM OKYMEHTOM, ONPEIEISIIONINM JaHHbIE TPEOOBaHUS, SBISETCS
CanlluH 2.2.2/2.4.1340-03 «I'uruennueckre TpeOOBaHUA K IEPCOHAIBHBIM
AIIEKTPOHHO-BBIUYMCIUTENBHBIM MAILIMHAM U OPTaHU3ALMHA PadOTHD».

JIOKYMEHT COJICPKUT pa3CIIbl:

[. OOume nosokeHust 1 001aCTh MPUMEHEHUS

II. TpeboBanus k [I9BM

[I1. TpeboBanus k momMeneHusIM Jyist padotsl ¢ [I9BM

IV. TpeGoBaHus K MUKPOKIMMATY, COJAEPKAHUIO a3POMOHOB M BPEIHBIX
XUMHUYECKUX BEIIECTB B BO3IyXe Ha pabouynx Mectax, o0opyaoBaHHbix [I9BM

V. TpeOGoBaHus K ypoBHSIM IITyMa U BHOpaIuu Ha pabodux MecTtax, 000-
pynoBanHbix [I9BM

VI. TpeGoBaHus K OCBEIICHHUIO Ha PabOUYUX MecTax, 00OpyAOBaHHBIX
[I19BM

VII. TpeGoBanus K ypOBHSIM 3JIEKTPOMATHUTHBIX TIOJIEH HAa pabodnX Mec-
Tax, ooopynoBanubsix [I9BM

VIII. TpeboBanus k Bu3yasibHbIM mapamerpam B/IT, koHTponaupyeMbiM
Ha pabounx MecTax

[X. O6mue TpeOoBaHMS K OpraHM3alMu padOYMX MECT IMOJb30BaTeen
[19BM

X. TpeOoBaHus K opraHu3al 1 00opyAoBaHuto pabouux mect ¢ [[9BM
JUTSL B3POCIIBIX MOJIb30BaTeNei

XI. TpeOGoBanus K opraHu3anuu M OOOPYIAOBAaHUIO PaOOUYUX MECT C
[I9BM ny1s ob6ygatonuxcsi B 001eo0pa3oBaTeIbHBIX YIPEIKICHUIX U yIpExKIe-
HUSX Ha4aJIbHOTO M BBICHIETO MPO(ECCUOHAIBHOTO 00pa30BaHMUs
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1.4 TpeboBaHUs K OpraHU3aKK padodnX MecT mob3oBaTenei [TK

XII. TpeboBanus k 0600pyI0BaHUIO U OpraHu3anuu nomemnieHuit ¢ [[BM
JUISL AETEN JOUIKOJIBHOTO BO3pacTa

XIII. TpeGoBanus K OpraHU3aIMK MEAUIIMHCKOTO OOCITYKUBAHUS TOJb-
3oBateneit [I9BM

XIV. TpeOoBanusi K TPOBEACHUIO TOCYJAPCTBEHHOTO CAHUTAPHO-
SIMUIEMUOJOTUYECKOTO HA/130pa U TPOU3BOACTBEHHOI'O KOHTPOJIS.

JIOKYMEHT COJEPKUT Takke 14 mpuiioxeHuil.

HexoTopblie cambie CylllecTBEHHbIE TPEOOBaHMS 10 OpraHU3aluK pabouux
MecT noJb3oBateneid [I9BM (tak 3xaechk HazpiBaroT 11K; BT — Bumeoaucmieii-
HBI TEPMHUHAN), O KOTOPBIX HE JOJDKEH 3a0bIBaTh MPOCTOM MOJIb30BATENb, MIPHU-
BEJICHBI B CIICIYIOLINX pa3iesiaXx JOKYMEHTA!

3.4. ITnomanp Ha ogHO pabouee Mecto noisb3oBareneit [I9BM ¢ BAT na
0a3ze sneKTpoHHO-Ty4YeBo TpyOku (DJIT) momxkHa cocTaBiIsATh HE MeHEe 6 M, B
MOMENICHUX KYJIbTYpPHO-pa3BiiekaTeNbHbIX yupexaeHuit u ¢ BT na 6a3e mio-
CKHX QHCKPETHBIX YKPAHOB (KHIKOKPUCTAILTHICCKUE, IIa3MEHHBIE) — 4,5 M.

[Tpu ucnonbzoBanuu [19BM ¢ B/IT na 6a3e DJIT (6e3 BcrmomoraTeabHbIX
YCTPOMCTB — MPUHTEP, CKAHEP U Jp.), OTBEUYAIOLIIUX TPEOOBAHUSAM MEXIyHAPOI-
HBIX CTaHAApPTOB 0€30MACHOCTH KOMIIBIOTEPOB, C MPOIOJLKUTEIHLHOCTRIO PA0OTHI
MeHee 4-X 4acoB B JICHb JIONYCKAETCs MUHUMAJIbHAS TLTOmans 4,5 M° Ha OJHO
paboudee MeCTO TMOJIb30BaTElIsl (B3POCIOro M ydallerocs: BhICIHIETo mpodeccro-
HaJILHOT'O 00pa30BaHMs).

4.4. B nomeneHusix, obopynoBanueix [19BM, mpoBoauTcs e€xeaHEBHas
BJIaYKHAsl YOOpKa U CUCTEMATUYECKOE MPOBETPUBAHUE MOCIIE KaXJA0ro vaca pa-
6otel Ha [I9BM.

6.1. PaGouue cToibl cienyeT pa3MeniaTh TakuM 00pa3oM, 4TOObI BHIIEO-
JUCIUICHHBIC TEPMUHAIBI ObUTM OPUEHTHUPOBAHBI OOKOBOW CTOPOHOW K CBETO-
BBIM TIpOE€MaM, YTOObI €CTECTBEHHBIN CBET MMa1all IPEUMYIIIECTBEHHO CJICBA.

9.1. IIpu pasmemennu padbounx mect ¢ [IDIBM paccrosiare mexay pado-
YUMH CTOJIAaMU C BUJICOMOHUTOpPaMH (B HANpPaBJICHUH ThLIa MOBEPXHOCTU OJTHO-
ro BUJIEOMOHUTOPA U dKpaHa JPyroro BUICOMOHUTOPA) JOJDKHO ObITH HE MEHEE
2,0 M, a paccTosiHuE MEXKy OOKOBBIMU MOBEPXHOCTSIMU BHICOMOHUTOPOB — HE
MeHee 1,2 m.

9.4. DkpaH BUJIECOMOHUTOpPA JOJKEH HAXOAUTHCS OT IJ1a3 MOJb30BATENs
Ha pacctossHun 600 — 700 MM, HO He Ommke 500 MM ¢ ydeToM pa3mepoB alda-
BUTHO-IIM(POBBIX 3HAKOB U CUMBOJIOB.

9.6. Konctpykuus pabouero cryna (kpecia) I0JDKHA 00€CTeunBaTh Mo/I-
Jiep’KaHue palMoOHaILHON pabodeit o3kl pu padbore Ha [I9BM, mo3BoATh U3-
MEHSTh O3y C LEJbI0 CHUXEHUS CTATUYECKOTO HAMPSHKEHUS MBIIIL IEHHO-
MJICYeBOM 00ACTH M CIUHBI IS TPEIYyIPEKISHUS Pa3BUTHS yTOMIICHUS. TwHI
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pabouero cryna (Kpecia) cleayeT BRIOUpaTh ¢ y4€TOM pOCTa MOJIb30BaTeNsl, Xa-
pakTepa u IpoJoKUTENbHOCTU paboThl ¢ [I9BM.

PabGounii cTyn (kpeciao) A0KEH OBITh MOABEMHO-TIOBOPOTHBIM, PETYJIH-
PYEMBIM IO BBICOTE U yrjiaM HAKJIOHA CUJEHbS U CIIMHKH, a TAK:KE PACCTOSHUIO
CIIMHKU OT TEPEIHEro Kpas CUACHbS, MPU STOM PEryJUpPOBKA KaXKJOro Mapa-
MeTpa JOJKHA ObITh HE3aBUCHUMOM, JIETKO OCYIIECTBISIEMON U UMETh HAJICKHYIO
¢dukcanuro.

9.7. IloBepXHOCTh CUAECHBS, CIIMHKU U APYTHX 3JIEMEHTOB CTyJa (Kpecia)
JIOJKHA OBITh TOJIYMSATKOM, ¢ HECKOJIB3AIUM, CIa00 3JIEKTPU3YIOUIIUMCS U BO3-
JyXOMPOHUIIAEMbIM TTOKPBITUEM, OOECIEUUBAIOIIUM JIETKYI0 OUYHUCTKY OT 3a-
IPSA3HEHUM.

[TomHbId TEKCT HOKyMEHTa MOXHO Hauth B HHTepHeTe mno anpecy

http://lib.herzen.spb.ru/postuplenia/gigienich_trebov.pdf.
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KoHTponbHble Bonpochkl K rnase 1
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1)
2)
3)
4)
5)
6)
7)
8)
9)
10)

11)

12)

B ugem 3akmrouaeTcs 3amada n3ydenus kypca «Muadopmarrka» B By3e?
Yro Takoe «uHpopMaius», Kakue Bubl ee Bol 3Haete?

Kaxk uzmepsercs 00beM KOMIBIOTEpHOUN HHpOpMaLu?

B kakoii cuctemMe cuuciieHus npejcTaBieHa nHGopMalus npu ee 00-
paboTKe ¥ XpaHESHUH Ha KOMIIbIOTEpe?

Kakue koqupoBKY UCTIOJIB3YIOTCS A1 padboThl ¢ kupwunei? Yro ta-
koe UTF-8?

B 4yeM pa3Huia npu KOJIUPOBAHWH LIENBIX U BEIIECTBEHHBIX YHACEN?
Yro takoe RGB u CVYK?

UYro Takoe yacToTa AUCKPEAUTAIIMH U TTyOuHA KOAUpOoBaHus 3Byka? B
KaKuX €IMHULIAX U3MepseTcs OUTpeuT?

Kaxue dhopmaTsl 1 cTaHgapThl KOAUPOBaHUS BUIeonHDopmaluu Bol
3HaeTe?

B ueM pa3Huiia HeoOpaTUMOro u 0OPaTUMOTO CHKATHSI HH(POPMALIUH,
IJI€ OHU UCTIOJIB3YIOTCS?

Kax nakazpiBaeTCsl HEpaBOMEPHBIN JOCTYI K KOMITbIOTEPHON HH(DOP-
Malli¥ ¥ paclpoCTPaHEHHE BPEAOHOCHBIX TPOTrPaMM M0 3aKOHOA -
TenbCTBY PD?

Kakue ocHOBHBIE TTOJIOKEHUS TIO OPTaHU3AIUN pad0YUX MECT TOJIb30-
Batenent 11K Bl 1oipkHBI BEITONHATE B cooTBeTcTBUM ¢ CanlInH

2.2.2/2.4.1340-03?



KoHTpoabHEBIE BOIIPOCH K TJ1aBe 1

MmaBa 2. AnnapaTtHoe ob6ecrneYyeHne nepcoHanbHbIX
KOMNbLIOTEPOB

CoBpeMeHHBII KOMIIBIOTEP — 3TO CUCTEMA, [IOCTPOCHHAs Ha 0a3e JIeK-
TPOHHBIX MHUKpPOCXEM, U TpeIHa3HAaYCHHAs AJISl XpaHEHUs, 00pabOTKU U Tepe-
Ja4u JI0ObIX BUIOB HH(OpMALUU.

[TpocTeie mosib30BaTENM OOBIYHO MMEIOT JIEJ0 C NMEPCOHAIBHBIMU KOM-
nbtorepamu (IIK), mostoMy B paipHEHIIIEM peyb MOHIET UMEHHO O HUX.

Haubonee u3BecTHbI U pacnpoCTpaHEHbI IEPCOHATIBHBIE KOMIIBIOTEPHI Ha
0aze mpomeccopoB dupmer Intel m ux anamoros (panee mx HaspBaam |IBM-
copmectumebie [1K) u I[TIK ¢pupmer Apple — Macintosh.

B nocnennue rogsl Bce 0osee MUPOKOE PACHPOCTPAHEHHUE MOIyHYaeT HO-
yTOYK — EPEHOCHOI MEepCOHANbHBIA KOMITBIOTEDP, C pa3MepamMu, Hanpumep, 33
x 24 x 3,5 cm, Macca ero 2 — 2,5 kr (cM. pucyHok 2.1).

Pucynox 2.1. Hactonphsriit [1K 1 HOyTOYK

Hcropuio pa3BuTUs CPEACTB BBIUMCIUTEIBHOU TEXHUKU MOKHO HAWUTHU
BO MHOTHX y4eOHHMKaX 1o nHpopMaTuke win B UHTepHETE, HampuMep Ha caite
CBoOomHo#t sHumkiIoneaun — Bukuneann (cm. http://ru.wikipedia.org/
wiki/Komnwromep.

AnmnapartHoe of0ecne4eHHe — BCE T€ KOMIIOHEHTBI, U3 KOTOPBIX COCTOUT
KOMIIBIOTEp, a TaKke 000pYI0BaHUE TSI OPTraHNU3alUHU JTOKAIBHBIX U TJ100alTb-
HBIX CETeH — TaK Ha3bIBaeMOE KOMITbIOTEpHOE «keire30» (hardware).

[Ipexxne Bcero, 3To mpoiieccop, MaTEPUHCKas IJIaTa U €€ IJIaBHble MHK-
POCXEMBI — YHIICET, ONPEIETSAIOMNNA BCIO apXUTEKTYPy KOMIBIOTEpPA, BO3ZMOXK-

45


http://ru.wikipedia.org/

I'maBa 2. AnmapatHoe o0ecreueHre MepCOHATBHBIX KOMITEIOTEPOB

HbI€ TUIIBI OCHOBHOW OTIEPATUBHOW MaMSITH, BUICOKAPT, TUCKOBBIX YCTPOUCTB,
MOHHUTOPOB, MPUHTEPOB U APYTUX NEPUPEPUITHBIX YCTPOICTB.

3HaHUEe COBPEMEHHBIX TEXHUYECKUX CPEJACTB, a TAK)KE HUCTOPUU UX pa3-
BUTHS, HEOOXOAMMO Kaxaomy mosb3oBarento [1IK. OOHOBIEHHE BCeX KOMIIO-
HeHnToB [1K uaer ctpemutensHbiMu TeMamu. He Tak 1aBHO MOSBHIINCH MHOTO-
SJIEPHBIE MPOLIECCOPHI JUISI HACTOJBHBIX KOMIIBIOTEPOB U HOYTOYKOB; HOBBIE
IIMHBI JIJIS1 BBICOKOCKOPOCTHOM paboThl C MaMsAThIO, BUICOMOACUCTEMOM, KECT-
KHUMH JUCKaMU; WHTETPUPOBAHHBIE KOHTPOJUIEPHI JJIsi pabOThI ¢ TUTAOMTHBIMU
MPOBOAHBIMU CETSIMH M C OECIpPOBOAHBIMU CETSIMU. JKHIKOKPUCTAIITMUYECKHE
MOHUTOPHI BEITCCHIJIA C PhIHKa MOHHUTOPHI Ha 3JICKTPOHHO-TYUYEBBIX TPYOKax.
[IponBuraercs HOBast KOHIEIIUS JOMAIIIHETO KOMITBIOTEpa — MEIMalleHTpa, KO-
TOpBIN He TOJBKO paboraer ¢ DVD-auckaMu 1 uMeeT KaueCTBEHHYI0 MHOT'OKa-
HAJIBHYIO ayJIMOCUCTEMY, HO M PabOTaeT ¢ paguo- U TEICBU3UOHHBIMHU TPAaHC-
nsuuamu MHTepHeTa, a Takxke ¢ FM u TV-TioHepaMu, KOTOPbIMU KOMILJIEKTY-
etcs 1K, ¢ mporpammupyeMbIM yrpaBJIeHUEM STUMHU CPEICTBAMU.

Ymenue nonodpate HeoOxoaumyo koH¢urypauuto 1K i ocoznanHo
BBIOpaTh HOYTOYK MO3BOJIMUT M30€XKaTh MOKYINKHA MOPAJbHO YCTapeBIIEro 000-
pyIOBaHMs, IIEHa KOTOPOTO MOKET HEHAMHOTO OTJIMYaThCS OT HOBOM, Ooiee
COBEpIICHHONW TEXHHUKH. Tak, B KOMIIBIOTEPHBIX Mara3pHax YacTO MOXHO
BCTPETUTH TUNOBBIE KOHPUrypamuu 11K ¢ MopanbHO ycTapeBIIMMH MPOIECCO-
paMU | C KECTKUMH JUCKaMH HE CaMbIX ONTHMAJIbHBIX 00bEMOB (4aCTO HOBBIM
JIMCK C EMKOCTBIO B 2 pa3a Oojbliieid, yeM 0ojiee CTaphlil, ObIBAET JOPOKE BCETO
auib Ha 10-20%).

Uto6wr Bam T1K Bcerma O6wicTpo paboTan u OnepaTUBHO BBIIOJIHSIT BCE
HeoOxoauMble (DYHKIIMHM, HEOOXOAMMO CaMOMY IOJb30BATEN0 pa3OupaThCs B
OCHOBHOM aIlllapaTHOM OOECHEUEHUU U COOTBETCTBYIOIIEM €My NMPOTrpaMMHOM
o0ecrnedeHunu.

2.1 Mpoueccop

IIpoueccop — crienuagbHass MUKPOCXeMa, KOTOpast BHITIONHSICT ONepaIiuu
1o o0paboTKe UHPOPMAITUU B KOMIIBIOTEPE.

Ha He0o/bIIoi KpEeMHUEBOM TIACTHHE pPa3MEINEHbl COTHH MHJUTHOHOB
TPaH3UCTOPOB-TIEPEKIIIOYATENIC M KaHAJOB Tepenadd JaHHbIX. Kpome 1ieH-
tpaibpHOTo mporeccopa (CPU) B COBpEMEHHBIX KOMITBIOTEPAX 3HAYUTEIHHYIO
pOJIb UTPAET MPOIECCOP BUACOKAPTHI, KOTOPBIA 3aHMMAeTCs 00pabOTKON BHU-
neoundopmanuu. B 2010 roxy mpu nepexoze Ha 32 HM TEXHOJIOTHIO KOpIopa-

46



2.1 Ipomeccop

must Intel pasmectuna B 0JHOM KOpITyce LIEHTPAJIbHOTO MpOoIleccopa TaKKe BTO-
pyto mukpocxemy — Bugeosapo HD Graphics (GPU).

Ot npoueccopa B 3HAYUTENHHON CTEMEHU 3aBUCUT CKOPOCTh padboThl K
(IUMUTHPYIOITIM (HAKTOPOM TaKkKe MOXKET ObITh 00BEM ONEPaTUBHON MaMSITH).
[Iporieccop UMEET CIOKHYIO apXHTEKTYpPY, CBOIO BBICOKOCKOPOCTHYIO Oydep-
HYIO TIaMsITh (KDII), UCIIOJIB3YET CHEIMaIbHBIC TEXHOIOTUN 00paboTku MHPOP-
MaIIHH.

[Tpocreiinras mpuHIMIHAIBHAS cXeMa MHUKporporeccopa Intel mpen-
CTaBlieHa Ha pucyHKe 2.2 (1o naHHbIM pupmsl Intel).

Apudpmernyeckoe "
JIOTHY€CKOe YCTPOiiCTBO Ynpasasiiouii 6,10k

Bbaok
ARITHMETIC COMNTROL NpeABAPUTEIbHOMI
LGS UMIT UMHIT BBIOODKH
baok
DPErucTPoB
|
- biok
JEKOTUDOBKH
Ko Komananasa
JTAHHBIX K3II-NTAMAThH

—
=
=
P |

Baok
IMHBI

Pucynox 2.2. IlpunnunuanpHas cxema mnporeccopa o fanueiM ¢pupms Intel

[TpuHIMIT pabOTHI HEHTPAIBHOIO MPOILECCOPa MOXKHO MPEACTABHTH Clie-
nyrommM obpazoMm. Mudopmanus mays o6paboTku moa yrpaBieHUEM OJoka
MIPEIBAPUTEIILHON BBIOOPKH IMOCTYIIAET M3 CUCTEMHOW MaMSTH 4epe3 OJIOK IIH-
HBl B KO3III JIAHHBIX Mpolieccopa, KOMaHIbl 00paboTku MHpOpMAIMUd — B KO-
MaHIHYIO KAII-TaMATh. BJIOK AEKOIWPOBKH PacKOAUPYeT KOMaHJbI, Mpeodpa-
3ysl MX B JBOMYHBIN KO, KOTOPBIA TEPEChUIACTCS B YIPABISIOMUN OJOK U B
KOII JIAHHBIX, JIaBas UM YKa3aHHE O TOM, KaK C IOJYYCHHONW KOMaHJIOH IMOCTY-
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naTh Janblie. ApudMEeTHUecKoe JIOTUYECKOe YCTPOMUCTBO BBITIOJIHSET TOTOBBIC
K MCIIOJIHEHUIO KOMaHbl U 3aHOCUT pe3yJbTaThl B 00K peructpos. Jlanee co-
JIEP>)KUMOE PETUCTPOB MEPEAACTCS B CUCTEMHYIO MaMsITh UM Ha BHEIIHHUE yCT-
poiictBa. bonee moapoOHOe omMcaHHWe BBIMOJHEHUS MPOIECCOPOM MPOCTOMH
orepanuu CIIOKEHUSA 243 MOKHO HAUTH o azpecy
http://www.intel.com/plt/cd/corporate/emea/rus/museum/mpuworks.swf, 3aech
e B IVIOCCApUU MPUBEICHO KPAaTKOE ONMHCAaHUE (PYHKIIMM BCEX YCTPOMCTB, IMO-
Ka3aHHBIX HA PUCYHKE 2.2.

CkopocTh pabOThI Mpolieccopa 3aBUCUT B HACTOAILEE BPEMsl, MPEXKIE
BCEro OT THUIIA U APXUTEKTYpPbI MPOLECCOPA, a TAKKE OT €r0 TAKTOBOW YAaCTOTHI
1 o0bema kami-mamsath. [Ipomeccopsl Intel Pentium u Core ucmnons3yroT TeXHO-
JIOTHUIO KOHBEHEpHOU 00pabOTKU JaHHBIX, B PE3YJIbTATE YETO 3a OJUH TAKT BbI-
MOJIHSETCSA HECKOJIBKO MAIIMHHBIX ornepanuii. MHOrosiiepHble TPOIECCOPHI MO-
3BOJISIIOT YBENWYUTH Npou3BoauTenbHOCTh IIK 3a cuer ogqHOBPEMEHHOTO BBI-
MOJIHEHUS HECKOJBKHUX MPOrPaMM IOJIb30BATEINs HA Pa3HBIX sIpax WJIU BBITIOJ-
HEHHUsI OHOW MPOTrpaMMbl Ha HECKOJBKHUX fJIpax, €CIM OHA MPEayCMaTPUBAET
napasuiesibHyl0 MHOTOIIPOIIECCOPHYIO 00paboTKy AaHHBIX. CKOpocTh 00paboT-
KM MH()OpMaALMK TPOLECCOPOM MOXKET TAKXKE JTUMUTUPOBATHCS CKOPOCTHIO MO-
CTYIUIEHUS 3TON MH(POPMALIMK U3 ONIEPATUBHON NAMSTH.

[Iporieccopsl BBIMYCKAIOTCS Pa3IuYHBIMU (UPMaMHU, JI PA3JIMUHBIX TH-
OB KOMITBIOTEPOB W JJIs  JApyrod osnekrtponuku. Tak, ¢dupma Intel
(Www.intel.com) BelmmyckaeT mporeccopbl He TOIBKO [Tt HACTONBHBIX [1K, HO 1
IUIs HOYTOYKOB, CEpBEPOB, KOMMYHHUKATOPOB M APYroro o00pynoBaHus (CM.
tabiuity 2.1). Jlpyroil Hambosiee M3BECTHBIN Tpom3Boautesb — pupma AMD
(www.amd.com).

Ta6nuua 2.1 Iponeccopsl pupmel Intel pazarmuHoro Ha3HAYEHUS

Ao MO6§JJII:HHX Aot cepee- | pnknaz- CereBblc Beoza/
HacTonbHbIX [IK K poB HBIC BBIBOJIA
Core i7 Core "i3-i7 |Xeon® PXA270 |IXP465 |IOP332
Core i5 Core 2 Duo |Itanium® 2 |PXA255 |[IXP460 |IOP331
Core i3 Core  Solo IXP455 |10P321
Core 2 Duo Atom' IXP425 [I0OP303

B 1990 romy mporHo3upoBajioch — TakToBasg 4acTota mpoueccopa Intel
Bo3pacTeT K 2000 roxy no 900 Mru, KOIMYECTBO TPAH3UCTOPOB B HEM — 110 40
MJH. WTyK, K 2005 rony — 10 I'ru, 1 mapa. tpansucropoB. Ognako B 2005 .
CTaJIO SICHO, YTO MPOTPECC MOLIEN IPYTUM IyTEM — Pa3BUTHEM MHOTOSIEPHBIX
poLeccopoB 0e3 yBeIMueHUs: uX pabodeil 4acTOThl U KOJMYECTBA TPAH3UCTO-
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POB Ha yuIie (HO ¢ YBEIMUYEHUEM YacTOThl cucTeMHOM muHbl FSB mo 1333 Ml
U C NOJIEPKKON 64-pa3psIHBIX BHIYUCICHUN U TAMSTH).

I'paduixu peanbHOro yBelIWYEHUs TAKTOBOW YACTOTHI MpoIleccopa U Ko-
JMYECTBAa TPAH3UCTOPOB B HEM C MOMEHTA WX MOSBJICHUS MO CETOAHSIIHUN
JI€Hb IPUBEAECHBI HA PUCYHKE 2.3.
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Pucynok 2.3. I'paduku n3MeHeHHs TaKTOBOM 4acToThI (1)
KOJIMYECTBA TpaH3ucTOpoB (2) B mporeccopax dhupmsl Intel

HCKOTOpOG CHIDKEHHE TaKTOBOM YaCTOTHI U YMCHBIICHUC YKUCJIa TPAH3U-
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ctopoB B 2005 — 2006 rogax ObLIO BBI3BAHO IMOSIBIICHHEM JBYXbBSJICPHBIX MPO-
rieccopo Core Duo u Core 2 Duo, a no3anee yetsipexbsaaepuoro Core Quad,
CyMMapHasi IpOU3BOJUTEIBHOCTD IBYX WM YETHIPEX SAEP KOTOPBIX BBIIIE, YEM
OJTHOSIIEPHBIX MPOIIECCOPOB € O0JIee BHICOKOW TAKTOBOW YaCTOTOM.

Hcrtopuro passutus [IK M0XHO mpociienTs IO OCHOBHBIM JTaram pas-
BUTUS TIporieccopoB GpupMsl Intel.

[TomHyt0 TaONMIy BBITYIICHHBIX 3TOW (PHPMON TPOIECCOPOB IS Ha-
ctonpHbIX [1K, HOyTOYKOB M CEpBEpOB MOXKHO IMOCMOTPETH Ha caiiTe pupMsI In-
tel (http://www.intel.com/corporate/europe/emea/rus/country/museum/history/),
KpaTKas CIpaBKa MO HCTOPUM PA3BUTHS MPOILIECCOPOB Jisi HAcTOIbHBIX [IK
npuBeieHa B Tabsmie 2.2.

Tabnuna 2.2. Mcropus passutus nporeccopor Intel (ams Hacrompabix 1K)

TexHonorus;
Hauaio TakToBas
IIpoueccop YHCJIO TPaH-
BBIITYCKa qacToTa
3UCTOPOB
Intel® Core™ i7-970 3,2-3,46 T,
2010 (6 siep, 12 notokos, HT) Turbo Boost 32-mm
Intel® Core"™ i3-560, i3-530
2010 . (2 su1pa, 4 notoka, HT) 3,33,2,93 1T 32-uM
Intel® Core™ i5-680, " i5-670, | ot 3,46 I'Tu 10
2010 . i5-661, i5-660, i5-650 3,73 I'T11, TeXHO- 32-uMm
(2 smpa, 4 noroka, HT) sorust Turbo Boost
2010 . Pentium® G6950 (2 smpa) 281Tn 32-am
2009 . | Intel® Core™ i5-750 (4 siapa) 2,66 T 45-uM
Intel® Core™" i7-960 —i7-860 |ot 3,2 10 3,46 I'T
45-um
2008 r. (4 sapa, 8 moTOKOB, TexHoJsorust Turbo
731 muIH.
texHoJsorust HT) Boost
Intel® Atom™ A5-um
2008 . (1 cyOHOYTOYKOB) 2,0-081Tu 47 MITH.
2007 . Intel® Pentium® Dual-Core 2,8-1,60TT |45 wm 65-am
Intel® Core™ 2 Quad 45 nnu 65-am
20070\ (4 anpa) Q9650 ... Q6600 | SO0 ZA0TTIL | ey .
Intel® Core™ 2 Extreme QX9775, 45 wn 65-uM
2007 . OX6700 (4 s1pa) 3.20- 2.66 I'T 210 s
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ITponomkenue TadauIb 2.2

Hauano TakToBas TexHomorus;
[Ipoueccop
BLIHYCKa qacToTa qucIlIo TpaHBI/ICTOPOB
IntelCore ™2 Duo (2 sgpa) 65-HM;
2006r. | g ea00. E6750 ... 4300 | 200 180TTI bop ik 167 wum.
™ 65'HM
2006 r. Core Duo (2 sapa) 1,66 -2,331Tn 159 i,
2005 . Intel® Pentium®
Extreme Edition Ne 840 320IT1x 90-aMm
(2 sapa, TexHonorus HT)
2005 . Intel® Pentium® D 90-uM;
(2 spa) NeNe 960 ... 805 3,60 -2,66 ' 376 mutH.
2004 . Intel® Celeron® D 90-aM
NeNe 351, 346, ... 320, 315 | 20 - 2331 188 .
Intel® Pentium® 4 90 uM, 0,13 MKM
2004 . Extreme Edition 3.73,3401ITn 169 mutH.
Intel® Pentium® 4 0,09 mMkM, 0,13 MKM;
2003 r. ¢ Texnonorueii Intel® HT 3,60 -2,40ITn 178 muH.
2000 . Intel® Pentium® 4 1,40 [T 0,18 mMKM; 42 MIIH.
® . ® 11T - 0,18 mxMm; 28 MutH.
1999 r. Intel™ Pentium™ 111 450 MT' 0.25 MKM: 9.5 MITH.
® ® 2,80 I'Tw, 0,13 mxm; 0,25 MKM;
1998 r Intel™ Celeron 266 MT'1 7.5 \AH,
® . ® 450 — 350 MI'g | 0,25 mkM; 0,35 MKM;
1997r. Intel™ Pentium™ |1 300 - 233 MI'n 7.5 ML,
® . ® 200 -166 MI'1, | 0,35 mxMm; 5,5 mMutH.
1995 r. Intel™ Pentium™ Pro 50 MI'n 0.6 MM
Intel® Pentium® _
1997 r. ¢ TexHonorel MMX™ 233 -166 MI't | 0,35 mxMm; 4,5 MiH.
1993 r. Intel® Pentium® 66 — 60 MI'1t 0,8 mxm; 3,1 muH.
1992 r. Intel486" SL 33-20MTI'u | 0,8 mxm; 1,4 M.
1994 . IntelDX4™ 100, 75 MI'y | 0,6 mxMm; 1,6 MutH.
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ITponomkenue TadauIb 2.2

Hauano TakToBas Texnomorus;
[Ipoueccop
BBIITyCKa JacToTa YHUCJIO TPAH3UCTOPOB
1989 r. Intel486™ DX 50,33, 25 My |+ 8 MKW
1,2 maH.
™ 33, 25, 20, 1,5 -1 MkM;
1992 r. Intel386 ° SX 16 MT' 275 Trc.
™ 33, 25, 20, 15— 1 MrMm;
1985 . Intel386 DX 16 MI'n 275 th1c.
1,5 MKM,
1982 r. 80286 12,10, 6 MI'1t 134 Th1c.
1978 r. 8086 10, 8, 5 MI'g 3 MKM; 29 TEIC.

ITIponieccop Core sBisieTcss mnepepaOOTaHHOM Bepcuel mpoiieccopa
Pentium M, koropslii 6611 0cHOBOM 1aTdopMsbl Intel Centrino aia HOyTOYKOB.

[Tpomeccop Pentium M mpexacraBisit coboii mpoaomxkenue Pentium 111,
aJanTUPOBAHHBIA TOJ AaKTyallbHble NMOTPEOHOCTH, C IUMPOKOW IIMHOM, MOA-
JEP’KKOM HOBBIX HAOOPOB MHCTPYKIMH M HANpPaBIEHHOCThIO HA MUHUMAJIbHOE
SHEPronoTpedIeHHeE.

JIByxbsiaepusie mporeccopst Intel® Core® Duo, ocHOBaHHbIE Ha TPHHIIU-
MUaJIbHO MHOW MO0 CpaBHEHMIO ¢ Pentium 4 apxuTekType, MOsSBUIUCH B HaYaJIe
2006 rozma, BO BTOPOI MONOBHHE Tofa HosiBHiMCH mporeccopst Intel® Core™2
Duo, B koumne 2008 r. — Core " i7, 8 2009 r. — Core " i5 (cM. pucyHok 2.4).

Pucynok 2.4. IIporueccopsl Intel®: Core'"2 Duo, Core™ i7 u Core"" i5

[Tpoueccop Pentium 4, npeoGnanas Ha peiHke noutu 6 net (¢ 2000 mo
2005 rox), mosy4rs1 OTCTaBKy. Ha cMEHy NpHILIIIM MHOTOSIIEPHBIE TPOLIECCOPHI:
nByxbsaepHeiii Core 2 Duo, nByxwsaepHbie yetbipexmnoTodnsie Core i3 u Core
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2.1 Ipomeccop

15 (32-1M), yeThIpeXbAACPHBIN BochbMHUIIOTOUHBIH COre i7. B nanbHeliinem 1ia-
HUPYETCS BBIMYCK MPOILECCOPOB it 00bruHbIX TTK ¢ ere 60IbIINM KOIHIeCT-
BOM SIJIED.

DBOTIOIIMOHHBIA psijT TiporieccopoB Pentium u Core mokaszaH Ha PUCYHKE
2.5.

Pentium —» Pentium Il —» Pentium Ill — Pentium 4 —» Pentium D, EE

}

I

1

1

= 1

130-uM, 2003 . Pentium M !
1

1

65-uMm, 2006 T. Core Duo —» Core 2 Duo — Pentium Dual Core
I
1
v
45-uMm, 2008 T. Atom Corei7
32-um, 2010 1. Core i5, Core i3 Pentium G

Pucynok 2.5. DBomonnoHHsIH psi nporeccopos Pentium u Core dpupmer Intel

B 2008 roay B mpou3BOACTBE MPOIECCOPOB MPOMU3OIIEN NIEPEX0] C TeX-
HOJIOTHYeCcKoro mpornecca 65 HM Ha 45. Oco0eHHOCTh HOBBIX MPOIIECCOPOB —
6omnee 410 MIIH. TPaH3UCTOPOB VISl ABYXBsZEpHOTO U Oosiee 820 MIIH. 11 4de-
THIpEXBSAEPHOro npoueccopon Intel npu ymensimmsiueiicst o 110 mm? mionia-
mu kpuctamia (y 65-um — 143 mm?), nogaepskka nopsaka 50 HOBBIX MHCTPYK-
nuii Intel SSE4, HaieneHHBIX Ha TMOBBIIIEHUE BO3MOXKHOCTEM M TPOU3BOJIH-
TEJIBLHOCTHU MPHU padboTe ¢ MyJTbTUMEIUNHBIM KOHTCHTOM.

B xonie 2008 r. Intel nmpeacraBuia 4eThIpeXbsiIepHbIE BOCBMUIIOTOYHBIC
nporeccopsl Core i7 Ha mukpoapxutekType Nehalem co BcTpoeHHBIM KOH-
TpoJiepoM mamMsTu (Beimyckaercs B kopnyce LGA1366). [Iponycknas croco0-
HOCTh INMHBI TTAMATH KOMITBIOTEPOB ¢ mpoiieccopamu Intel Core i7 Beipocia
Oojiee yeM B JIBa pas3a MO CpaBHEHMIO c Mpoueccopamu Intel cepun Extreme
6aaromapst HoBomy uuTepdeiicy Intel QuickPath Interconnect (Intel® QPI),
3aMEHHUBIIIEMY MPUBBIYHYIO cucTteMHyto muHy FSB (Front-Side Bus, cm. nanee
B pazzene 2.2).

B 2010 rogy npousomen nepexoa Ha 32-HM TEXHOJOTHIO JUIsl TPOLIECCO-
pos Core i7 (mi1s HoyroykoB), Core i5, Core i3 u Pentium G6950 apxutekTy-
psi Clarkdale.
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B IBYXBAIEPHBIX U YETHIPEXbAACPHBIX Mpolieccopax Intel mcmonb3yroTces
BCe HOBelIme TexHonorun Intel, obecrneunBaronme KCTpeMaabHYO MTPOU3BO-
IUTEIILHOCTD, HanpuMep, 11 Core i5:

e Texnomnorus Intel® Turbo Boost — MakcHMAaNbHO MOBBILIAET MIPOU3BOIH-
TEeITBLHOCTh PECYPCOEMKHUX MPHUIIOKECHUN, TUHAMUYCCKN YBEIHMYHUBAs TIPOU3-
BOJUTEIHHOCTD B COOTBETCTBUHU C HATPY3KOM.

e Texnonorus Intel® Virtualization (Intel® VT) — ynpasnenne >ddexTus-
HOM W MacmTabupyeMoi BUPTyadbHOW MHPPACTPYKTYpPOH, C COXpAHCHHEM
ONTUMAJIBHON MTPOU3BOJAUTEIILHOCTH IPU HU3KUX 3aTpaTax.

e Texnonorust Intel® Enhanced Speedstep — ympasnenus suepromorpebiie-
HUEM TIpOoIleccopa B 3aBUCUMOCTHU OT Harpy3KH.

o Oynknusa Execute Disable Bit mo3BosseT mporeccopy BBLICIATH 00IacTH
MaMsTH, TJI¢ JOMYCKAETCs BBIMOJTHEHHE KOJa MPHIIOKCHUH, W TJIe OHO HE
nomyckaetcs. Korna BpeioHocHast mporpaMma-4epBb MbITACTCA YCTAHOBUTD
CBOH Ko/ B Oydep mamsiTi, Ipoleccop OTKII0YAET BHITIOJHEHUE KO,

e Apxutektypa Intel 64 — obecrieunBaeT MOAIEPKKY 64-pas3psTHBIX BBIYKC-
JICHUH, MPEIOCTABISAET MPOLECCOPY AOCTYH K OOJIbIIEMY 00BEMY MaMSITH

e Texnomorus Intel® Hyper-Threading — o6ecreunBaer 06paboTKy 2 HOTO-
KOB KOMaH KaXIbIM (PU3HUYECKUM SIPOM, MOBBIIIAS OOIIYI0 MPOITYCKHYIO
CIOCOOHOCTH Tpoueccopa A0 4 moTokoB. OHA MO3BOJSET KKIOMY SAPY
poIieccopa OJHOBPEMEHHO BBITIOTHSATE JABE 3aaUH.

e Texnonorus Intel® Smart Cache — ucnonb3oBanue OOIIEH KAII-MAMSTH
mporieccopa 2 ypoBHs, KOTOpas TUHAMHYECKH PACTIPEIEISETCS MEXKIY -
paMu B 3aBUCUMOCTH OT Harpy3KH..

e HMHTerpupoBaHHBI KOHTPOJJIEP MAMSITH TIOJICPKUBACT 2 KaHaa Tams-
@ DDR3 1333 MI1.

e TI'paduueckas cucrema Intel® Graphics Media Accelerator HD, pacrosno-
KEHHAsl B OJJHOM KOPITyCE C MPOIIECCOPOM, 0OECIICUMBAET BHICOKOE KAa4eCT-
BO BocmpousBeaeHus Buneo HD u rpaduku B TpexmepHbIX urpax 6e3 HeoO-
XOJIMMOCTHU HCTIOJIb30BaHUS JTOMOJIHUTEIBHBIX BHIICOKAPT WA JEKOICPOB.
I'padpuueckoe sapo HD Graphics ocHameno 14 ucmoaHUTENBHBIMU OJIOKA-
mu (14 EU, Execution Units) ¢ motokoBsiMu Tiporieccopamu Intel 3-ro mo-
KOJICHUSI.

bnok-cxema mporeccopoB cemeiictBa Clarkdale (Core 15, i3, Pentium
G6950) nokaszana Ha pucyHke 2.6.

Hauunas ¢ Core, B mozensHOM psiay Intel mpousomnio usmenenue cro-
co0a HyMmepaluu mporeccopoB. Eciau paHbile HCOIb30BAINUCH TPEXITUPPOBLIC
0003HAYEHHUS, TO TETIEPh MOJIEIBHBIN HOMEp MPECTABIAECT COO0N KOMOMHAIINIO
U3 ISTH CUMBOJIOB — OJIHOM OYKBBI M ueThipéx mudp. Hampumep: Core 2 Duo
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E6700, Core 2 Quad Q6600 (y skcTpeMalbHBIX MHPOICCCOPOB I00aBIACTCS
eme oHa Oyksa X: Core2 Extreme quad-core QX6800).

Clarkdale

CPU Die

CPUCore 2
(2threads)

CPUCore 1
(2 threads)

256 KB L2 Cache 256 KB L2 Cache

QuickPath Interconnect Controller

QP

GPU Die

CQuickPath Interconnect Controller

GPU Core

Flexible Display Interface

5lot

[

1-E 16x
DDRZ1333
DDRZ1333

P
Dual Channel
DDR3SDRAM
Controller

m PC| Express

DDR3-1333
DDRZ3-1333

Pucynok 2.6. brnok-cxema nporeccopoB cemeiicta Clarkdale

[lepBas OykBa CHMBOJHM3UPYET YHEPronoTpeOsIeHNE/TeIIOBbIIEICHUE U,
TakuM o0pa3zoM, TUM mporieccopa. (Hampumep, E — 6onee 50 BT, mponieccop st
HacToabHBIX [1K). Yerbipe 1iudpsl nociae OYKBbI MOKA3bIBAIOT MPOU3BOAUTENb-
HOCTb B NpEJIeNIaX OJHON JTUHEHKH.

VY nporueccopor Core i7, Core i5 u Core i3 ucrnonb3yercss Tpexuudpo-
Boe oOo3HaueHue. B paMkax KakJIOro Kjiacca WJIM CEeMEHCTBa MpOLECcCOpOB
OOJIBIIINI HOMEP COOTBETCTBYET OOJIbIIEMY KOJMUYECTBY PAa3IUYHBIX (DYHKIIUM,
B TOM 4HCJIe: 00bEM KAII-MaMATH, TAKTOBAsl YaCcTOTa, YaCTOTa CUCTEMHOW IIU-
HbI, MOJACPKKA HOBBIX TEXHOJIOI'MI, HOBBIX KOMaH/ U IIp.

Peittunr  mpomeccopoB  Intel  MoOXkHO  TOCMOTpeTh Ha  caiiTe
http://www.intel.com/ru_RU/consumer/rating.htm.

B Tabnune 2.3 moka3aHbl HeKOTOpbIe Tporieccophl Intel u ux neHs (sH-
Bapb 2010 r.), B [IpunoxxeHnu 2 npuBeneHbl 0oJiee MopOOHBIC CBEICHUSI.
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Tabmuma 2.3. Hexotopsie nporeccopsr Intel m ux nensr (http://price.ru)

TakToBas | Ko, Iena, pyo.
Mopuenb (s1ep/TOTOKOB) 4acToTa, M6 (centsiOps 2010 r.)
ITn
Intel® Core™ i3-530 (2/4) 32 HM 2,93 4 3686
Intel® Core™ i5-680 (2/4) 32 HM 3,20 4 5973
Intel® Core™ i5-750 (4/4) 45 am 3,20 8 6410
Intel® Core™ i7-960 (4/8) 45 am 2,80 8 9900
Intel® Core" i7-970 (6/12) 32 uMm 3,20 12 32670
Intel® Pentium® G6950 (2/2) 32 uwm 2,80 3 2710
Core 2 Quad Q8400 (4 szpa) 45 M 2,66 4 5325
Core 2 Duo E8300 (2 snpa) 45 Hm 2,83 6 4999

®upma AMD Ttakxke BBITYCKA€T MHOTOSJEPHBIE MPOLIECCOPHI IJIs Ha-

crombHbIX ITK — AMD Athlon™ 1 Phenom'™ (cM. Ta6mumy 2.4).

Tabnuua 2.4. Hekoropsie Mozaenu npoueccopos AMD

Monenb TakToBas Komr L2, Iena, pyo0.
yacrora, [T | Bcero, MO | (HostOps 2009 1.)
Phenom Il X4 955 (4 sinpa) 3,2 2 6500
Phenom Il X4 620 (4 sinpa) 2,6 2 4070
Phenom Il X3 720 (3 sinpa) 2,8 7,5 3820
Phenom Il X2 550 (2 sinpa) 3.1 7 3200
Athlon 11 X2 250 (2 siapa) 3.0 2 2520

Oco6ennocts nporeccopoB AMD Athlon u Phenom — konTposutep ma-

MSATH MHTErpupoBaH B mpoueccop (y mpoueccopos Intel 1o Core 17 o Haxo-
JIUTCSI B YUIICETE — B KOHTpoJuiepe-KoHueHTparope namsitu MCH — cm. nanee B
pazaene 2.2). Kaxmoe sapo uMeeT CBOM KAII BTOPOTO YPOBHS U padoTaeT co
CBOCH OIepaTUBHON MaMATHIO, HO TIPU HEOOXOAUMOCTH MOXET 00paIaThCs U K
namsTH apyroro sapa (texuonorus HyperTransport ).

Cpasnenuto nporieccopoB AMD u Core mocBsiieHo 00JbI10e KOJIUIeCT-
BO cTtaTed Ha caiitax Www.thg.ru, www.ixbt.com u mp. Ha konerr 2009 r. mo
IPOU3BOAUTEILHOCTH mporeccopsl Core i5 u Core i7 npeBocxomamau Phenom 11
X4 (cm., mHarmpumep, http://www.thg.ru/cpu/cpu_gamer_november_2009).
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2.2 Yumncer

2.2 YunceTr

Yumncer (chipset) — Habop MHKpOCXeM MaTepUHCKOM ILIaThl IS 0OecIie-
YeHHsI PabOTHI IIPOIECCOPa C MaMATHIO M BHEITHUMHU YCTPONCTBAMHU.

PaHbIlle KOMIBIOTEp UMEN O 2-X COTEH MHUKPOCXEM Ha MAaTCPUHCKOM
iate. CoBpeMeHHBbIC KOMITBIOTEPHI COJICPIKAT JIBE OCHOBHBIC OOJIBIIIAE MHKPO-
CXEMBI YHIICeTa, TUOO OJTHY MUKPOCXEMY :

1. TpexuunoBas KOMIOHOBKA (TPETUM YHUIT — IPOIIECCOP):
¢ ceepubiii Moct (North Bridge) — oqun U3 1ByX BapuaHTOB:

—  Kommpoanep-konuenmpamop namamu (MCH), xoTopslii oGecre-

guBaeT paboTy Mmpolieccopa ¢ MaMsIThIO M ¢ BUJEOMOACUCTEMOM HITH

—  koumpoanep 660ooa-eéviéooa (IOH) — nus mporeccopoB ¢ HHTETPH-

POBAHHBIM KOHTPOJIJICPOM ITAMSITH;
¢ roxHbIM MocT (South Bridge) — kommponnep-konuenmpamop 6600a-
év1600a (ICH), obecieunBaromnmii paboTy ¢ BHEITHUMH YCTPOUCTBAMH.
2. JIByxXuMIIOBasi KOMIIOHOBKa JIJIs HEKOTOPBIX TporieccopoB Core i7 u Core 15
— KpOMeE TIpoIleccopa HCIOIb3yeTCsS TOJBKO OJHA OOJIbIIas MHUKpOCXeMa
yurniceta (PCH — Platform Controller Hub), o6ecneunBatoriast paboty ¢
BHEIIHUMH YCTPOMCTBAMHU.

Pazpabortkoit uunceroB mis HacTonbHBIX [IK 3aHMMaroTcs 5 KoMmIaHUi:
Intel, AMD, NVIDIA, VIA u SIS.

®dupwma Intel nenut yuncers! ayig HactoabHbIX 11K Ha rpymnmel Mo Ha3Ha-
YEHUIO!

e mpowm3BoauTenbHBIC — X58, X48, X38...

e pacnpoctpadeHHbie — Q45, Q43, P55, P45, G45...

Br16op Tuma unrmceTa 3aBUCUT OT MPOIECCOPa, C KOTOPHIM OH paboTaeT, u
ompenenser Bua Apyrux ycrpoict [IK (omepartuBHOM mamsiTH, BUACOKAPTHI,
BUHYeCTepa | 1p.). s nporeccopoB Intel MOXKHO HAWTH CIHCOK PEKOMEHI0-
BaHHBIX MAaTEPUHCKHUX IJIAT, HOCTPOEHHBIX HA OMPEICICHHBIX YUIICETaX.

Hanpumep, nis npornieccopor Core 2 Duo E8600 B cricok cOBMECTUMBIX
sxonsaT unncers Intel® G31, G33, G35, G45, Q35, Q43, Q45, P55, X38, X48
(http://processormatch.intel.com/CompDB/SearchResult.aspx?ProcNbr=E8600)
Y MaTepPUHCKHUE IJIaThl HA UX OCHOBE.

[ToMuMO mOIIEPKKH ABYX- M YETBIPEXBAJAEPHBIX mpolieccopoB Intel
Core, OOJIBIIMHCTBO YMIICETOB 3-€il, 4-0if U 5-0M cepuil MOJJECPKUBAIOT THII
namsti DDR3 (napsay ¢ tpaguimonnoit DDR2), HoBoe mokojieHre HHTEpheri-
ca PCI Express 2.0 ¢ yABO€HHOI MPOIYCKHOM CIOCOOHOCTBIO TpauKy, a TaK-
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e pabortaroT ¢ HoBo# TexHosoruer Intel Turbo Memory mis yckopenus 3a-
rpy3ku npuioxkenuid. Yuncetsl ¢ 6ykBoit G u Q B 0003HaYEHUN UMEIOT UHTET-
PUPOBaHHYIO TpaduKy ¢ MOJHOLIEHHOW ammapaTHoW mojiaepxkord DirectX10,
BCE YHUIICETHI dTUX CEpUil MMEIOT MHTETPUPOBAHHYIO ayawonoacucremy High
Definition Audio.

TpunnunuansHas cxema gmncera Intel® G45 Express npusesieHa Ha pu-
cyHke 2.7 (nHpopmanus c caiita pupmsl Intel).

f‘
FSB
Intel* Care™2 Duo Processor
Imes™ Crre™2 Cuad Processor
Intel* Graphics Media | 10.6 GB/s

Accelerator X4500HD

DDRZ or DOR3
b.4 GBfs or B.5 GBfs

Intel® Clear Video Technology

= Full Hardware HD Dacode
H.264, VC-1, MPEG-2

» HO/SD video post processing

» Display support: HOMI*, DI
DisplayPort®, HOCF, MEC

Directi* 10 and OpenGL* 2.0
AP support

12 Hi-Speed USE 2.0 Ports; eiliwE
Dual EHCI; USE Port Disable iy

DDRZ or DDR3

6.4 GBfs or 8.5 GBfs

FCle* PCl Express* 2.0
X6 Graphles

Intel® High
Definition Audio
Intel* Qulet System
Technology

3 & Serlal ATA Ports: eSATA:
Ghi's Port Disable

each
Intel” Matrix
LRC Jor 5Pl Storage Technology
Intel* Turbo Memory
BIOS Support with User Pinning

B - Cptional

2GR/ OMI

500

B PCl Ex a1
press® x T

sach x1

Intel® Integrated
1010071000 MALC

Intel® Gigabit LAN Connect

J/

Pucynok 2.7. IlpuHupunuansHas cxema unncera Intel® G45 Express

Ha cxeme unncera Intel® G45 Express Mbl BUANM:

— cucremHas muaa (FSB — front side bus) moxer pabortaTh ¢ 4acTOTOM
1333/1066/800 MI'm u moaaepXKMBaeT CKOPOCTh PabOTHI IIpoIleccopa
(Intel® Core™2 Quad, Intel® Core™2 Duo u ap.) ¢ KOHTPOILIEPOM-
koHientparopom namsatu (G45 GMCH) 10,6 I'ourt/c;

— MCH wumeer 2 xontposuiepa anst paboTsl ¢ namsateio Tuna DDR3 (cko-
pocth 8,5 I'out/c) wm DDR2 (6,4 I'6ut/c) — AByXKaHajabHAs aMSTh,

58



2.2 Yumncer

CKOPOCTb PabOThl YBEIWYMBACTCS MPHU MCIOJIB30BAHUM JBYX MOIyJeH

naMsTy;

— MCH umeer unrerpuposannyio Buneonoacucremy Intel® Graphics Me-
dia Accelerator X4500HD ¢ nmognepxxkoit Microsoft DirectX 10, Shader
Model 4.0 u OpenGL 2.0 (monaep>uBalOT BHICOKUH YpOBEHb KauecTBa
Windows Vista Aero). [lonnepkuatorcs unrepdeiicsl ¢ 000pya0BaHH-
em HDMI, DVI, HDCP, MEC;

— moxazaepxkka nmoproB HDMI (uaTepdeiic MmynbTuMena BEICOKOTO pa3pe-
mrenus ), DisplayPort (¢ paspemiennem g0 2560 x 1600) u DVI;

— MCH mnoanepxuBaer wuntepdeiic pabdorel ¢ Bumeokapramu PCl
Express 2.0 Graphics x16, ckopocts padotsl 16 ['out/c;

— MCH uepe3 mexuunricetnyio muHy DMI oOmenuBaetcst nundopmanmeii ¢
KOHTpOJUIepOM-KOoHIIeHTpaTopoM BBoja-BeiBoAa (ICH10) co ckopocThio
2 I'out/c;

— |ICH nognepxxuBaet 1o 12-tu moproB USB 2.0 my1s moakiiroueHus BHEIII-
HUX YCTPOUCTB (CKOPOCTh paboThl 480 MOUT/C KaxIblii);

— ICH mognepxwuBaet paboty ¢ mectbio cnotamu PCl EXpress X1 nms mos-
KITFOUEHUS TUIAT Pa3IUYHBIX BHEIIHUX YCTPOUCTB (CKOpPOCTh padboThl 500
Mowurt/c);

— ICH wumeer unrterpupoBaHHbIii ceTeBoil amantep Intel Gigabit LAN
Connect;

— ICH obGecnieunBaer paboTy ¢ MHTETpUpPOBaHHOW 8-mu KaHAIbHOU (7.1)
aynuonoacuctemort Tuna High Definition Audio;

— ICH noanepxwuBaer 10 6-tu koutposutepoB Serial ATA (SATA) (cko-
pocth paboThl 3 ['OMT/C KaKIbIil) OJisi MOAKIIOYEHUS ITUCKOBBIX YCT-
POMCTB.

Taxum 06pazom, At MAaTEPUHCKHX IJ1aT, CO3JJaHHBIX HAa OCHOBE JAHHOTO
YUIICeTa, XapakTepHO ucroib3oBanue namsatu tuna DDR3 unu DDR2, Bunye-
ctepoB SATA, OHU UMEIOT UHTETPUPOBAHHBIC BUACOMNOICUCTEMY, Ay TUOIIOICH-
CTeMY ¥ OJIUH WJIU JIBa TUTAOUTHBIX CETEBBIX aganTepa.

TIpuHIMMHANbHAsS cXeMa JBYX4YHIIOBOro Hadopa mukpocxem Intel® P55
s nporeccopoB Core 17 u Core i5 moka3zaHa Ha pucyHKe 2.8. DTOT 4urcer
MpeIHa3HayeH AJsl MPOLECCOPOB, B KOTOPHIX MHTEIPUPOBAHBI KOHTPOJUIEp Ma-
MSITH ¥ KOHTPOJUIEp Tpaduueckoro nuHTepdeiica.

Mogens P55 nsToil cepun YMINCETOB MpeAHA3HAUEH ISl IPOU3BOAUTENb-
HBIX KOMITHIOTEPOB, OCHAIICHHBIX JUCKPETHBIMU TpauuecKUMU aJanTepaMu;
HS57 u HS55 paspabotanbl 1isi CUCTEM ¢ MHTETpUPOBAHHOM rpaduxoit, Q57 —
i OM3HEC-CUCTEM M KOMIIBIOTEPOB MaciiTaba mpeanpuatus (B TaHHOM CIy-
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Yyae peaM30BaH psiJl CIICUATH3UPOBAHHBIX (PYHKIMHA AJIs YIIPaBICHUS TapKOM
KOMITBIOTEPOB).

('_

PCl Express* 2.0

Graphics

DDR3
Intel® Core™ 10.6 GB/s
PCl Express* 2.0 8 lanes processors’
DDR3
10.6 GB/s

Graphics 8 GB/s
PCI Express* 2.0 B lanes

Graphics 8 GB/s

2 GB/s| DMI
Intel®High

14 Hi-Speed USB 2.0 Ports; Railaels
Dual EHCI; USB Port Disable J=Flay

Definition Audio

&
500 Intel® P55 B © Serial ATA Ports; eSATA:
B/ Express Gbls Port Disable

each x1 Chipset each
Intel” Matrix
Storage Technology

5P

B PCl Express® x1

Intel® Integrated
10/100/1000 MAC

PCle* x1 . 5M Bus

Intel® ME Firmware
and BIOS Support

Intel® Extreme Tuning
Support B ---- Opticnal

Intel® Gigabit LAN Connect

Compatible with:
Intel® Core™ i7-800 processor series
and Intel® Core™ i5 processor family

J

Pucynok 2.8. biok-cxema unncera Intel® P55 Express

[TpununuansHas cxema yuncera AMD 780G mnst mpoueccopos AMD
Phenom u Athlon moka3ana Ha pucynke 2.9.

OCOOEHHOCTH ITOTO YHIICETa: CEBEPHBIM MOCT HE UMEET KOHTPOJIIEPOB
IUTsl pabOThI C MaMSIThIO (KOTOPbIE HMHTErPUPOBAHBI B MPOLIECCOP), a OTBEYAET 3a
paboty ¢ mmHON PCI Express 2.0 nist moakiitoueHuss HECKOJIbKUX BUIACOKAPT U
paboty Buaeounrepdeiicos DVI, HDMI, VGA/ Bepcus 690G momaepkuBact
JIBa HE3aBUCUMBIX BUJCOKOHTpOJUIEpa — ¢ aHAJIOroBeIM BbixonoM VGA u uudg-
posbeiMu DVI u HDMIL

FO>xHBII MOCT COIEPKUT:

= xouTposuiep SATA 2.0 va 6 moptoB (mo 3 ['6ut/c);
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» noaaepxkka pexxuMoB RAID mis Bcex SATA-nopros: 0, 1, 5 u 10;
= oxauH ka"Hat PATA (IDE) na 2 ycrpoiictBa ATA133;

= 12 noproB USB 2.0;

= muny PCI (10 6 ci10TOB);

* 3ByKOBYyI0 nojcucremy HD Audio;

Bonee moapoOHYIO XapaKTEPUCTHKY YHUIICETOB MOXXHO HAWTH Ha CalTax
(bupM-IPOU3BOIUTENECH.

! —

DDR2 or DDR3

PCI>> el p55 2.0
=2 PCl Express 2

DVI, HDMI, DisplayPort

AT' ATI Radeon™ HD 4650
ATI Radeon™ HD 4550
ATI Radeon™ HD 4350

13> 6x1 PCl
gcnéu Express®* 2.0 GPP

ATI Theatre™ 750

USB 12 x USB 2.0
PCI Interface g

6 x SATA 3.0 Gb/s
Parallel ATA

HD Audio “

Pucynok 2.9. Hunicer AMD 780G

2.3 MaTepuHcKaa nnarta

MaTepI/IHCKaH IJjiaTa — re4daTrHasa Injiara, Ha KOTOpOﬁ OCYIICCTBIIACTCSA
MOHTAaK MUKPOCXEM U IPYIUX KOMIIOHCHTOB KOMHBIOTCpHOfI CHUCTCMBEI.

HasBanue nporcxoauT ot anriuiickoro motherboard, naoraa ucmosns3y-
ercsi cokpamenne MB wu coBo mainboard — riaBHas ruiata, B pyCCKHUX HC-
TOYHHMKAX UCIOJIB3YETCS TAKKE HA3BAHUE CUCEMHAsL NIAMA.

Ha marepuHCKOU I1aTe pacrnoyiaraloTcsi MUKPOCXEMbI YUIICETa, Pa3beMbI
ISl TIOJIKJTFOUEHHSI TICHTPAIBHOTO TPOIIECCOpPa, OMEPATUBHOM MaMsITH, JUCKO-
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BBIX YCTPOWCTB, TpadUUeCcKON IUTaThl, 3BYKOBOW TUIATHI W JOTOJHUTEILHBIX
BHEIITHUX YCTPOUCTB.

CymecTByIOT pasiuuHble crieruduranuu (GopM-(hakTopsl), OMUCHIBAIO-
e KOHCTPYKTUBHBIC OCOOCHHOCTH MaTEPUHCKHUX TLIAT.

dopm-dakTop — cramapT (creuuduKaims), OnpeaesioNui pa3Mepbl
MaTEPUHCKON IUIAThI, PACHOJIOKEHHE KPEMEeKHBIX OTBEPCTHiA, COKeTa IIeH-
TPaJILHOTO MPOIIECCOpPa, CIOTOB ONEPATUBHOW MaMATH, WHTEPEHCOB IIHUH,
MTOPTOB BBOJIa/BBIBOJIA, PA3HEMOB JIJISl TIOIKITFOUCHUS TTUTAHUS.

Haubonee wu3Becten dopm-paktop ATX (Advanced Technology
eXtended), ¢ JoctaTouHO OGOJBIIMM pPa3MEpPOM, UTO IMO3BOJISIET IPOU3BOIUTE-
JSM pa3MeniaTb Ha MaTEPUHCKOW IIaTe HauOOJbllIee KOJIUYECTBO YCTPOMCTB.
Camble pacnpocTpaHeHHble crienupukanyu GopM-(hakTopoB MOKa3aHbl B Tad-
e 2.5. [TonHbIe cnenupuKaum IIPUBEICHBI Ha cainre
http://www.formfactors.org/formfactor.asp.

Tabnuua 2.5. Hekoropsie (hopM-pakTopbl MATEPUHCKUX TUIAT

®opm- | Pasmepsl, e

(paxkrop MM
ATX 305 x 244 | nns kopnycoB TunoB MiniTower, FullTower
MicroATX | 244 x 244 |mensbiie cioToB, ueM y ATX
MIniATX | 284 x 208 |mns cucTeMHbIX 0J10K0B THIa Tower u Desktop
Mini-1TX 11771]’_445; HOBBIN (hopM-(akropa Intel u VIA (2007 r.)
BTX 325 x 267 |no 7 cnotoB u 10 oTBepCTUH JjIs1 MOHTaXKa IJIAThI
MicroBTX | 264 x 267 |10 4 cnoToB U 7 OTBEPCTUH I MOHTaXa TUIaThl
PicoBTX 203 x 267 |1 cnoT u 4 oTBepCTUS 11 MOHTAXAa ILJIAThI

355,6 X |11 BBICOKOIIPOU3BOIUTEIBHBIX pa0O4YMX CTAaHIMKU U
WTX
425,4  |cepBepOB CpEIHETO YPOBHS

N3BectHb! U apyrue GopM-(aKkTopbl, peIKO HCIOIb3yeMbIE B HACTOSIIEE
Bpems (LPX, MiniLPX, NLX u np.). Ot ¢opm-hakTopa 3aBUCHT THIT CUCTEM-
Horo Oyoka [1K.

[Ipumep pacrnonoxeHusi MOPTOB BBOJIa/BbIBOJA HA 3aJHEH MaHEIU Mare-
PUHCKOM TUIaThl, IpUBEACHHBIA B crienudukanuu ATX, moka3aH Ha PUCYHKE
2.10.

Haubonee Ba)KHBIMM MUKPOCXEMaMU MaTEPUHCKOH IJIaThl SIBISIOTCS Ce-
BEPHBIN U IOKHBIM MOCT uurncera. IMEHHO 4MIICET ONpeeIseT, B 3HAaUUTEb-
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2.3 MarepuHcKas IiaTa

HOM CTEINEeHH, OCOOCHHOCTH
MaTEPUHCKON ILIaThl M TO,
KHE YCTPOHCTBA MOTYT IIOJ-
KJIIOYaThCS K HEM.

B Hacrosmee Bpems
¢upma Intel BBena kmaccudu-
KaIlMi0 CBOWMX MAaTEPHUHCKUX
IJIaT M0 UX Ha3HAYCHHIO (CM.
TadyuIy 2.6), HOJHBIA CITUCOK
MPUBEICH TI0

LAN

.:i:. Line In
(=] ®| Line Out
] ®|Mic In

USB (2)

Parallel

Mouse
Keyboard

USB (2) Serial

VGA

Pucynox 2.10. IIpumep nopTOB BHEUTHUX YCT-
POMCTB Ha 3aJJHEW MaHEIN

anapecy http://www.intel.com/cd/products/services/emea/rus/

motherboards/desktop/323255.htm

Tabnuua 2.6. Cepun matepuHckux 1iat Gupmsl Intel nis vactonpubix 11K

Xapakre- Cepus

pHUCTHKA Extreme Media Executive Classic Essential
Haznaue- Extreme- Menua- JLiist OKOHOMUY-

Knaccuka
HUC ITPOLCCCOPLI ICHTPBI 6H3Heca HBIC
Inara, DP55KG | DP55WG | DQ43AP | DG41TY | DG41RQ
puMep
Yurcer Intel® P55 | Intel® P55 | Intel® Q43 | Intel® G41 | Intel® G41
Pazbem LGA1156 | LGA1156 | LGA775 | LGA775 | LGA775
rporeccopa
dopwm- : . :
ATX ATX MicroATX | MicroATX | MicroATX

(daktop

B coorBeTcTBMM ¢ oOmucaHueM (HUPMBI-IIPOU3BOIUTEIS MaTepPUHCKAS
mata Intel® Desktop Board DG41TY mMeeT clieAyiolme OCHOBHbBIE XapaKTe-

PUCTUKH:

®opm-pakrop MicroATX
IMpoueccop

Hoxnepxka Intel® Core®2 Quad B xopmyce LGA775

Homnepxka Intel® Core®™2 Duo B kopryce LGA775
Homnepxka Intel® Pentium® Dual-Core mpomeccopos B kop-

nyce LGAT775

Homnepxka Intel® Celeron® B kopmyce LGA775

IHamaTsb

JIBa 240-xonTakTHBIX pazbeMoB DIMM my1s1 nByxkaHaibHbBIX

moxayneit DDR2 SDRAM
[Tonnepxka moaynei mamsitu DIMM DDR2 800 wiin DDR2

667 MI'n
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Yuncer
Ayauo
Buaeo
Cerb

Hepudgepuiin
bl HHTEpeic

Bo3moxnHocTH
paciunpeHus

[Tonnepxka 1o 8 I'b cucremHol namsaTu

Intel® G41 Express

[Moncucrema Intel® High Definition Audio B cneayromeit
KOH(purypanuu: 6-xkananpHas (5.1) ayauonojacuctema ¢ IoJi-
nepxkkon ayauokozeka Realtek ALC888VC

Bcerpoennass rpaduueckas mnoacucrema Intel® Graphics
Media Accelerator X4500

I'uradbuthas (10/100/1000 MoOut/cex) ceTeBas moAcHUcTEMa Ha
0a3e yctpoiictBa Realtek RTL 8111D

8 moptoB USB 2.0

OauH nocneaoBaTeNbHbIN MTOPT

Yereipe untepdetica IDE Serial ATA

Onun unrepdeiic Parallel ATA IDE ¢ nognepkkoil mpoToko-
1o UDMA 33 u ATA-66/100

WnTepdetic dhaonmu-auckoBoia

[Toptel PS/2 s kinaBuaTyphl U MBIITH

OnuH pazbeMm 115 gononHUTeNbHON TaTel PCl EXpress x16
Onun pazsem PCI Express x1
JlBa paszsema PCI Conventional

Buernuii Bun Matepurackoi miatel Intel DG41TY noka3aH Ha pUCYHKE

2.11.
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Cnotni PCI ‘ Mopt Cnot PCI
2 wr. ATA IDE
™ ’urr ) : Express x1
. " 4 wr. Cnor PCI
g | > - P
Mopr Serial [ // / Express x16
ATA 4 wr ‘ A ‘ g .
& *J | ICH10 e —
“‘ ~ T — MNoptbl PS/2,
‘ USB 2.0,

Audio, LAN

Coker LGA775
ANA npoueccopa
s R
DIMM-cnoter 240-

KOHTaKTHbIE AN MOAYNen ‘
namatu DDR2 2 wr. ,J

Pucynok 2.11. Matepunckas miara Intel DG41TY

MarepuHckas TiaTa UMeeT paiaTop MacCCUBHOTO OXJIAXKICHUS JJISI MUK-
pocxem umuncera MCH, kpome Toro, mmeer BO3MOXXHOCTbH IOIAKIIOUYCHHUS JO-
MTOJTHATENILHBIX BEHTUJISTOPOB ISl TIOAEP KaHMST HEOOXOIMMOTO TeMIIepaTyp-
HOTO peXrMa paboThl MUKPOCXEM.

CxemaTnuHO€ M300pakeHNE OCHOBHBIX KOMIIOHEHTOB MaTEPUHCKOH Tia-
T Gigabyte GA-P35-DQ6 (na uurcere Intel P35) npuseneno Ha pucynke 2.12.

Ha sTom pucyHke Toka3aHa elle OJHa MaJIeHbKas, HO OYeHb Ba)KHas
MHUKpocxema MarepuHckon miatel — BIOS (Basic Input-Output System — 6a3o-
Basi CHCTEMa BBOJIa-BbIBOJ/A), a TAK)KE€ YCTPOWCTBA JUIsl €€ MUTaHUS — MHUKPO-
cxema BP BIOS u akkymynstopnas Oatapeiika (BATTERY). Hasnauenue
ATOW MHUKPOCXEMBI C TMTOCTOSIHHBIM IMUTAHUEM M HAJIMYWEM COOCTBEHHOU SHEp-
rone3aBucumon namsatu (nepenporpammupyemasi Flash EEPROM):

e koH(purypupoBanue xKommnerorepa (mporpamma BIOS Setup) u coxpane-

HUE TTapaMeTPOB KOH(PUTypaIuu;

® BBINTOJIHCHHE MMPOTPAMMBI YacOB U KaJICHIAPs KOMITBIOTEPA;
® TIpU BKJIFOYCHUU KOMIIBIOTEPA:
O BBITIOJIHEHHE MTPOTPAMMBbI CAMOTECTUPOBAHUS;
O TOMCK IUIaBHOM 3arpy3ouHoi 3anucu (MBR) Ha nuckax;
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O Haalicc MBR BBITIOJIHACT CKaHI/IpOBaHI/Ie JHUCKOB 1JI4 ITOUCKaA Sany-
30YHOI'O pa3z[eﬂa, H, €CJIN OH Haﬁ,ﬂeH, SaHYCKaCT B pa60Ty onepa-
HI/IOHHYIO CI/ICTeMy.

= )
KB_MS

SY5_FAN1

LGATTS

LI

2 2
= -—
|
E
CPU_FAMN =
=k 2
=2 «'-'2
AUDID | & o
e Intef®* P35 o
L4
RTL&1118
S L BIOS
..... A BR_BIOS  MAIN_BIOS ICH

O§

I —_ [
Intef® ICHAR ==

' PCIE_16_2 E CLR_CMOS [

Ll

CO_IN m SATAIN
 —

sATAIl [T sz

- pCH TSE4ZAEDS | |
2 9 SATAIIS | AT
= I ————————————————  — w
£ HEE
- PCI2 cree 3 l ATz

= SATAZ -

r

SPDIF_IM %EE% E o
L] commeemme v [ ]svs rane ““ m;a y.

Pucynok 2.12. Cxema marepuHnckoii miatel Gigabyte P35-DQ6

B mporpamme BIOS Setup (xotopas 3amyckaercs Ha)KaTHEM KJIABHUIIH
Delete wim nqpyroit B MOMEHT BKJIFOUEHHUSI KOMIIBIOTEPA) €CTh BO3MOKHOCTh Ha-
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CTPOUTH MOPSIIOK YCTPOUCTB JIJIsl TIOMCKA 3arpy3urKa ONepaluOHHON CHCTEMbI
— eciu HeoOxoauMo, ee MOkHO 3arpy3uth ¢ CD, DVD nucka unu gaxe depes
USB-niopt. 3Ta BO3MOXHOCTH HEOOXOAMMA /IJIsi YCTAHOBKU HOBOW ONEpaluOH-
HOM CHCTEMBI Ha KOMITBIOTED (MJIH €€ MIePEyCTAaHOBKH).

Ha3znauenue ¢Ja0TOB (pa3beMOB) HA MATEPUHCKOM IJIATE€ — MOAKIIOUCHHE
PA3TUYHBIX IUIAT COMPSKEHUSI ¢ BHEITHUMHU YCTPOMCTBAMHU M pead3aIlus 10-
MTOJTHUTEIILHBIX BO3MOKHOCTEH:

— PCI Express X16 — ToapKO 17151 COOTBETCTBYIOIUX BHJICOTLIIAT;

— PCI Express X1 — HOBbIE€ 3BYKOBBIE, CETEBBIC ILJIATHI;

— PCI — crapsie 3ByKOBBIE, CETEBBIC IUIATHI, BHYTPCHHHE MOJeMbI, FM-,
TV-TIOHEPHI.

PCI (Peripheral Component Interconnect bus) — muHa 1j1s moacoearHe-
HUA NepUPEPUIHBIX YCTPOKWCTB. BriepBble MacCOBO MPUMEHATHCA Havasla JJis
Pentium-cucrem.

[Muna PCI Express X16 npunuia Ha cMeny muHe AGP, panee ucnosib30-
BaBIIIEHCA JIJIS TIOJIKJIFOUCHUSI BUICOKAPT.

BHyTpeHHHMe MOPTHI, PACIOJIOKEHHBIE HA MATEPUHCKOM IJIaTe, CIy»KaT
JUTSI TIOJTKITFOUEHUS YCTPOUCTB:

— Serial ATA — nuckossie yctpoiictBa (HD, DVD) cooTBeTcTBYMOIIIETO
THUIIA;

— ATA IDE — nuckossie yctpoiicta (HD, CD, DVD) cooTBeTcTBYtOIIIC-
o THIIA.

ATA (Advanced Technology Attachment) — cnenudukanus natepderica
IUT MOAKITIoueHust AUcKkoBbIX ycTpoiictB. IDE (Integrated Drive Electronics) —
JTUCK CO BCTPOEHHBIM KOHTPOJUIEPOM YIIPABICHUS ISl TIOJKIIOUYEHHS C TTOMO-
b0 NapajuienbHoro uaTepdeiica cnenudpuranuu ATA.

Serial ATA — HOBBII MOCJIEN0BATEILHBIN UH- ;
tepdeiic noaxatoueHuss auckoB. Ha pucynke 2.13
MOKa3aHbl Ka0eau MOAKIIOUEHUs JIJIsl JUCKOB IMapali-
JICTIBHOTO M TTOCJIEIOBATEILHOTO HHTEP(EHCOB.

BHelHMii OPT — pa3beM Ha 33JHEH WJIIU Tie-
peOHEH TaHeau CHCTEMHOTo OJIOKa, HMCIOJIb3YeTCs
JUTSI TIOJIKITFOUCHUS PA3IIUIHBIX YCTPONCTB: ¥ ‘

— USB 2.0 — mpuHTEepbI, CKaHEPhl, BHEITHUE MO-

neMbl, T V-TIOHEpBI, KJIaBUaTypa, MbIIIIb, —1

BHEIIIHUE OUCKOBbIE HakonuTenu, Flash Drive

1 MHOTO€ JIPYTO€; > )13 Kt
— |EEE-1394 — nugposrie Buneoxamepsl, auc- Hc}llilj)(j:[inmqu;ﬂ -

KOBBIE€ YCTPOMCTBA; IDE i SATA
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— PS/2 — xnaBuatypa u MbIIIIb;

— TpU HAJIUYUU UHTETPUPOBAHHON BUAHOMNOACUCTEMBI pazbeM DVI — mud-
poBo# BbIxo Ha MOHUTOP Wi VGA — aHaOroBbIi (CM. pUCYHOK 2.8);

— IpU HAJTMYUHM UHTETPUPOBAHHOW ayJUOIOACHCTEMBI pazbeMbl IJs MOJI-
KJIIOYEHMSI KOJIOHOK U MUKPO(]OHa.

Kpome Toro, MOryT mpHCyTCTBOBATh yCTAPEBINIME HA CETOMHSIIHUAN JCHD
HOPTHI:

— COM — mbIiIb, MOJIEM U TIP.;
— LPT — mpuntep, ckanep.

Hoseie naTEpdEiich moakiIfoueHns BHEITHUX ycTpoicTB — USB, SATA,
IEEE-1394 (FireWire), DVI — nmocnenoBarenbubie muHbl (Serial Bus) ¢ He-
OOJIBIINM KOJIMYECTBOM MTPOBOJIOB (4 — /) B Kabere.

[Tapamnensusie muabl ATA IDE, LPT umerot 3HauntensHo 6ombliee Ko-
JM4YecTBO MpoBoAHKUKOB B Kadene (IDE 40 wnmu 80 nposomos, LPT — 18) u, co-
OTBETCTBEHHO, KOHTAKTOB Ha pa3beMax.

CkopocTh paboThl COBPEMEHHBIX IMOCIEAOBATENIbHBIX IIUH BBIIIE, YEM
napajijieIbHBIX.

Haubonee wacto wucmons3yercs B Hacrosmee Bpems mnopt USB
(Universal Serial Bus — yHuBepcanbHas MOCie0BaTeNIbHAS [THUHA), KOTOpas
nmeet 2 Tama: USB u USB 2.0.

Oco0eHHOCTH ATOW IINHBI:

— BBICOKasi CKOPOCTh paboThl — 10 480 M6/c st USB 2.0;
— JIMHA KaOess MOAKIIOYEHUS — 110 5 M;
— KOJIMYECTBO MOAKIIOYAEMBIX YCTPOUCTB (BKJIIOYAs PA3MHOXKHUTENIH) — 0

127;

— BO3MOYKHO TOJKITIOYEHHE YCTPOWCTB C PAa3IMYHBIMU CKOPOCTAMU OOMe-

Ha;

— BO3MOXHOCTh TOJIKJIFOYATh M OTKJIIOYATh YCTPOMCTBA MpHU paboTaroiieM

KOMITBIOTEPE;

— BO3MOXHOCTh TI0JIaBaTh NMUTAaHUE HaIpsDKEHUEM 5 V' Ha MajOMOITHBIC
nepudepuiiHbIX ycTpoiicTBa (Tok 10 500 mA);
— Kaleib MOJKIIOYEHUS WMEET Pa3MYHbIe Pa3beMbl IS MOJKIIOUEHUS K

KOMIBIOTEPY (TUI «A») U K BHEIIIHEMY YCTPOUCTBY (THUIT «By).

[[lvna USB npenocraBiisieT B MOJHONM MEpPE BO3MOXKHOCTH MCIOJIb30Ba-
Hus TexHosorun Plug&Play st nepudepuifHbix yeTpoCTB, T. €. MpU MOAKIIO-
YEeHUU HOBOI'O YCTPOMCTBA K paboTarolleMy KOMIbIOTepy (Haubosiee 4acTo B
HaCTosIIIee BpeMs — (UIAII-HAKOMUTENEH, BHEIIIHUX KECTKUX JIUCKOB, «MBIIIb)
Ha HOYTOYKax U T. M.) MPOUCXOJUT €ro aBTOMAaTUYECKOE Paclo3HaBaHUE U yC-
TAHOBKA COOTBETCTBYIOIIUX ApPaiBEpOB, HEOOXOAMMBIX ISl pabOThl C 3TUM
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2.4 OmnepaTuBHAS TaMSATh

ycTpoicTBOM. [[nst ucnonib3oBanusi Oosbiioro koiauduectBa USB moptoB npu-
MmeHstoTes: USB-koHIeHTpaTopsbl (Xalbl), KaKk BHEIIHUE, TaK U BCTPOCHHBIE B
MOHUTOD, KJIABUATYPY U TIP.

B mpaiic-muctax ¢upM mo mpojgaxke KOMITBIOTEPOB OOBIYHO MTPUBOIUTCS
KpaTkoe 0003HaYCHNE MaTePUHCKOMN TIJIaThl IPUMEPHO CIICAYIOMIECTO BU/IA:

MB Intel DG45FC LGA775, G45, DDR2 800, SATA2 RAID, PCI-E, 8ch Au-
dio, GBL, DVI+HDMI, mini-ITX,

YTO O3HAYAET:

MaTtepuHcKasd miara Intel DG45FC, pa3zseM mporeccopa LGA775, uuricer G45,
naMsTh DDR2 ¢ yactotoit 800 MI'ni, nuckoBblii nHTEpderic SATA2 ¢ anmapar-
HOW IMOAIEPKKOH JUCKOBBIX MaccuBOB (RAID), mmHa u clioTel PCl Express,
3ByKoBOH amantep 7.1 (8ch Audio), MHTErpupoBaHHBIC ceTeBoi amantep Gb
Ethernet (GBL), BuaeoananTep ¢ Beixogamu DVI u HDMI, ¢opm-hakrop mini-
ITX (171,45 mm x 171,45 mm).

CroumocTs MaTepuHCcKuX maT Ha unmncetax G31 — P45 ot 2000 xo 6000
pyo.

Kopnyc cucremuoro 610ka [1K nmoaOupaerca B 3aBUCUMOCTH OT (QopM-
¢dakTopa MaTepUHCKOW IUIaThl W THUIA MpoIleccopa. briBaeT IBYyX BHUIOB —
TOWER (Beprukanshsbiii) 1 DESKTOP (ropu3oHTanbHbIN), BTOPOM THUIT YacTO
umeror IIK  Bemymux ¢upm-npoussomutencii  (IBM, Dell, Hewlett-
Packard/Compag, Acer u mp.). OOBIYHO B KOMIUIEKTE C KOPITYCOM HICT OJIOK
MUTAHUS, MOIITHOCTh KOTOPOTO TOKE MOKET ObITh BHIOpaHa B COOTBETCTBUH C
TUTIOM TIPOIECCOPa, BUACOKAPTHI U KOJIMUYECTBOM MEPUPEPUITHBIX YCTPOUCTB U
JSKUT B HacTosIee BpeMs 00buHO B nauanazone 350 — 450 Barr. CtoumocTh
00b1yHBbIX KOpycoB 1500 — 3000 py0., 0JHaKO CYIIECTBYIOT U KOPITyCca CTOU-
MocTbio 6osiee 10000 py6. (Hampumep, AJI JOMAIHUX MEIUAIICHTPOB).

Brimyckarorcs takke [TK-moH06m0KM (hrupmsr HP, Apple u np.) — B aTom
Cllydae BCE YCTPOMCTBa, pa3MelaeMble OOBIYHO B CUCTEMHOM OJIOKE, pacroJia-
raroTCs B OJIHOM KOPITYCE C )KHIKOKPHUCTATHYECKUM MOHUTOPOM (MOXKET OBITh
CCHCOPHBIM). TOJIIMHA TAKOrO0 MOHOOJIOKA JIMIIh HEMHOT'O OOJIBIIIE TOJIIHUHBI
0OBIYHOTO MOHHUTOPA.

2.4 OnepaTtnBHasa namsTb

OnepaTuBHasi NaMATh — OJUH U3 OCHOBHBIX KOMIIOHEHTOB KOMIIBIOTE-
pa, mpeaHa3HAYeHHBIA AJis1 XpaHeHus: uHopMmanuu (rmporpamm U oOpadaThi-
BAa€MBbIX NPOrpaMMAaMHM JAHHBIX) BO BpPEMs MCIOJIHEHHs IPOrpaMM Ha KOMIIbIO-
TEpE.
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Kpome ocnoBHoli omepatuBHoi mamstu (RAM — Random Access
Memory, maMsaTh ¢ MPOU3BOJIBHBIM JIOCTYIIOM) COBPEMEHHBIC MEPCOHAIBHBIC
KOMITBIOTEPHI UMEIOT aMATh BUICOKAPTHI (C KOTOPO paboTaeT mpoleccop BU-
JICOKAPTHl), a TAaK)KE€ CBEPXOMEPATHBHYIO MaMSTh IEHTPAIHLHOTO MPOIECCopa
(K311 mepBOro, BTOPOro U MHOT'Ia TPETHETO YPOBHS).

JIyst TOATOBPEMEHHOTO XpaHEeHUsI HH(POPMAIIUH UCTIONB3YIOTCS TUCKOBBIC
U TIp. YCTPOMCTBA, KOTOPHIE MHOT/IA HA3bIBAIOT BHEITHEH MaMATHIO (OMHCAHBI
nainee B pasuene 2.5).

OnepaTuBHAs MaMsITh, TaK K€, KaK W MPOIECCOPBI, HIMEIOT JTHUTEIHHYIO
HCTOPHUIO CBOETO PA3BHUTHs — OT TEPBBIX MHUKPOCXEM TMaMSTH, 3allassHHBIX Ha
MaTEPUHCKOM IJIaTe MEPBBIX MEPCOHAIBHBIX KOMIIBIOTEPOB JI0 COBPEMEHHBIX
CMEHHBIX MOJYyJIEH EMKOCThIO B HECKOJIBKO [ '0aiT.

Uumncer, UCMOIB3YEMBIN Ha KOMIIBIOTEpPE, OMPEIEIseT TUI ONepaTUBHON
MaMSITH, KOTOPBI MOXHO HCIIOb30BaTh. Panee mpu ommcanny unmcera Intel®
G45 Express (paznmen 2.2) ObUIO yKa3aHO, YTO OH MOXKET paboTaTh C JABYXKa-
HasbHOU nmamsAThio THa DDR3 (ckopocts 8,5 I'out/c) wim DDR2 (6,4 I'out/c).
[Tomroe HauMeHoBaHue Takoi mamsatn — DDR3 SDRAM.

CoBpeMeHHast onepaTtvBHas namsTh — auHamuueckas (DRAM), conep-
KUMOE €€ OCTaeTCs HEM3MCHHBIM B TEUCHHUE OYCHb KOPOTKOTO IMPOMEXKYTKA
BpPEMEHH, TIOITOMY TaMsITh JTOJDKHA TIEPUOINYECKA OOHOBIATHCS (PEreHEepUpO-
BaThCs). 3alIOMUHAIONIAM JJICMEHTOM JTWHAMHYECKOW MaMSTH SBISICTCS KOH-
JICHCATOP, KOTOPBIH MOKET HaXOAUTHCS B 3apsDKCHHOM HIIM Pa3psHKEHHOM CO-
crostHuM. Ecnu koHAEHCATOP 3apsihkKeH, TO B SYCHKY IMaMsITH 3alucaHa JIOTHYe-
ckas 1, ecnu paspsbkeH — soruueckuii 0. B uaeanbHOM KOHJIEHCATOpPE 3apsin
MOKET COXPAHITHCS HEOTPAaHUYEHHOE BpEMsl, B peajbHOM KOHJEHCATOpe CyIIle-
CTBYET TOK yTE€UKH, 0ITOMY HH(OpMAIHs, 3allMCaHHas B JUHAMUYECKYIO Ta-
MSITh, CO BpEMEHEM OyeT yTpaueHa B pe3yjIbTaTe pa3psiKu KOHIACHCATOPOB.

EauHCTBEHHBIM CIOCOOOM pereHepaluy XpaHuMOUW B mamstu nHpopma-
MW SIBIIICTCS BBITIOJIHCHHE OIEpaIiiii YTeHUs] W MOBTOPHOW 3alHCH JIaHHBIX,
BBITIOJTHSEMBIX 4Yepe3 OINpeCIICHHBIC TPOMEXYTKH BPEMEHH (Hampumep, Kaxk-
IpIe 2 MC) BCEX SYCCK MaMATH. B 3TH MOMEHTHI MPOIECCOpP HAXOMMTCS B CO-
CTOSIHUM OXHUAaHUSA. PereHeparus mamMsTH MPOUCXOIUT TaKXKe MPU BBITIOJIHE-
HUU KOKIOW OTlepariii YTCHUS JaHHBIX.

Sluerku mamsATH OpPraHU30BaHbl B MATPHUILy, COCTOAILIYK) HU3 CTPOK U
ctosiOoB. [TomHBIN agpec sSTYEHKHU JaHHBIX BKJIIOYAET JBa KOMIIOHEHTa — aJipec
CTpOKH | azapec ctoyiona. [lpu urennn nHGpOpManuu U3 MaMATH BHAYaAJE CUH-
THIBAETCSI MHPOPMAIUS BCEX SUCCK MAMSITH JJISI CTPOKH C 33JJaHHBIM aJIPECOM U
nomemaercs B Oydep BBoga/BeiBoA. Jlaiee B COOTBETCTBUH C aJIpecOM CTOJIO-
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2.4 OmnepaTuBHAS TaMATh

11a JaHHbIE BBIOMpAatOTCs U3 Oydepa BBOJA/BbIBOJA U MOCTYNAIOT HAa BBIXOJ JIH-
HAMUYECKON MaMSTH.

Mukpocxembl MaMsITH COCTOSIT U3 OT/ACNIbHBIX MaTpUll, KaKJas U3 KOTO-
PBIX UMeeT COOCTBEHHYIO JIMHHIO YTCHUS/3alUCH. B 3TOM ciydae 0 JHOBpeMeH-
HO CUMTHIBACTCS WJIM 3aMUCBHIBACTCA HECKOIbKO OMT mHpopmanuu. Kommdectso
JUHUHA OTpenensieT pa3psIHOCTh IKWHBI BBOAA/BbIBOAA. COBpEMEHHBIE MHKPO-
CcXeMbI maMaTH 64-X pa3psiaHbIe.

EmkocTh MaTpuiibl maMsatu (TIyOMHOM agpecHOTo MpocTpaHcTBa, address
depth) 1 ux konuuecTBO (Pa3psiAHOCTH) ONpeEaEseT O0UUi 00BEM MUKPOCXE-
MBI IaMATH, KOTOpbIE pa3mearoTcss Ha MoAyisix namartu (DIMM — monynm).
DIMM-Mmonyns (Dual In-Line Memory Module) umeer ¢ IByX CTOpPOH 3J€K-
TPUYECKN HE3aBHCHMBIE KOHTAKTBHI JUIS MOJKIIOYEHHsS K IIMHE KOHTpOJUIEpa
[IaMATH Yepe3 CIIOT, B KOTOPBIA OHHU BCTaBJISIIOTCA.

Haubonee pacnpoctpaneHHbiMu — sABiIIOTCS  240-KOHTakTHBIE  64-
paspsaabie Moayiau DIMM, umeronue mo 120 KOHTaKTOB ¢ KaXKJI0H CTOPOHBI
(cm. pucyHok 2.14).

Xota uncno kKoHTakToB y Moxysied DDR2 n DDR3 onnnakoBo, cioThl,
MpeAHa3HAYEHHbIE JUISl MaMSITH Pa3HOrO THUIA, OTIUYAIOTCS PACTIOI0KEHHEM
«KIIIO4a» - mpopenu Mexnay KoHrakramu. I[lostomy, ycranoButs DDR3
SDRAM B DDR2 DIMM u Ha000pOT HE yaacTcsl.

SDRAM — MHKpOCXeMa CHHXPOHHOW JHMHAMHUYECKOH  MaMsTh
(Synchronous DRAM), B KOTOpOi1 mpoiiecchl 3alMcu U CYUThIBAaHUSI HHPOpMa-
LMW CTPOTO MPUBSI3aHbI K TAKTaM CUCTEMHOM IIUHBI.
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Pucynoxk 2.14. Moaynu namatu DDR3
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DDR SDRAM (Double Date Rate — ynBoeHHast CKOPOCTh IIEpeIadH JTaH-
HBIX) sBJIsIeTCs ciaeayronuM nokoseaneM SDRAM. B otiuune or SDRAM ma-
MSITh 3TOTO THUIA Ja€T BO3MOXXHOCTb BBIMOJIHATH JIBa OOpaIIeHUs K MaMsTH 3a
BpEMs OJHOTO TaKTa CHCTEMHOMU IITUHBI.

DDR2 u DDR3 — nocnenyromnue monudukanun namsiatu DDR SDRAM,
MO3BOJISIIOIIME 32 OJUH TaKT 3amucbiBaTh wid cuuthiBath 4 (DDR2) umu 8
(DDR3) 6y10k0B JTaHHBIX, UMEIOT MOHMKEHHOE HampspbkeHue nutanue (DDR -
2,5 B, DDR2 - 1,8 B, DDR3 - 1,5 B) u saepronorpebieHue.

B Hacrosimee Bpems namarb DDR2 paGoraer nHa wacrote ot 533 Ml
(o6o3Hayaemasi, kak PC2-4200 mo ckopoctu mepenaun ganubix 4200 M6/c) no
1066 MI'; (PC2-8500).

[Tamars DDR3 Beimyckaetcst 11 paboThl ¢ yactoToir ot 1066 MI't no
2000 MTI', mapkupoka DDR3 B 3aBucumoctu ot yactotsl: PC3-8500 ... PC3-
16000.

B 0603HaueHMsIX MOy el TaMATH BCTPEYAIOTCA TaKKe 0003HAUCHMUS:

— ECC — namsrs ¢ koppexkiueit ommbok (Error Correct Code) — umeet gomnos-
HUTEIBHYIO 8-pa3psAaHyl0 MHUKPOCXEMY IaMsITH, B pe3yJbTaTe MOIYJIH C
ECC gaBnsitorcst 72- pa3psaHbIM (B OTJIMYME OT CTaHIAPTHBIX 64-pa3psabix
MOJTyJieH);

— Full Buffered (FB) — mamsats ¢ Oydepusaiueit 1aHHBIX, UMEET JOIMOJHU-
TEIbHBIE MHUKPOCXEMBI PETUCTPOB Uil Oydepuszanuu aHHBIX, Hambosee
94aCTO MCIOJB3YIOTCS B perucTpoBhix Moy six (Registered) s cepsepos.

Cronmocth mamMatH Uit IIK mocTtaTtoyHo BBICOKA, JaHHBIE TaOIHIEI 2.7
MTO3BOJISIOT MTOTYYUTh CPAaBHUTEIBHBIC JaHHBIC O PA3IMYHBIX MOAYJISX MTAMSITH.

Tabmuma 2.7. Monynu maMsaTH U X puMepHas 1ieHa (xexadbps 2009 r.)

HanmenoBanne momyns Ilena, py0.
Kingston DDR2 1GB (PC2-5300) 667MHz 680
Kingston DDR2 1GB (PC2-6400) 800MHz 960
Kingston DDR2 2GB (PC2-5300) 667MHz 1640
Kingston DDR2 2GB (PC2-8500) 1066MHz (2 x 1Gb) 1766
Kingston DDR3 1GB (PC3-8500) 1066MHz 1020
Kingston DDR3 1GB (PC3- 10660) 1333MHz 1054
Kingston DDR3 2GB (PC3-10667) 1333MHz (2 x 1Gb) 1720
Kingston DDR3 4GB (PC3-8500) 1066MHz (2 x 2Gb) 4640
Kingston DDR3 4GB (PC3-10667) 1333MHz (2 x 2GB) 4730

HeoOxoaumblli 00beM ONEPAaTUBHOM MaMsTH ISl HACTOJbHBIX MEPCO-
HaJIbHBIX KOMIIBIOTEPOB 3aBUCHUT B IEPBYIO OYEPEAb OT ONEPALMOHHOM CHUCTE-
MBI ¥ OT MPWJIOKEHNUHN MOJIb30BaTENA, KOTOPbIE HCOJIb3yroTCs Ha 11K,
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2.5 YcerpolicTBa XpaHeHHsI HHPOpMaIiu

Jlo HemaBHETO BpEeMEHM HauOOJbIIee NMPUMEHEHHUE HAXOMWIU MOIYIU
namsti DDR2 emkocteio 1 I'6aiiT (2 Moaysst B KOMITIEKTE JJIsI IBYXKaHAJIbHON
namsTH), A cemeiictBa npoueccopoB Core 13/15 UCHONB3YIOT 2 MOAYJS 1O 2
I'6 DDR3.

2.5 YcTpoucrtBa xpaHeHUss UHhopmaumm

YcrpoiictBa xpaHenusi nH(popManuM (BHEIIHSS NaMITh) — KOMIIOHEH-
Thl KOMITBIOTEPA, MO3BOJISIIONINE MPAKTHUYECKH HEOTPAaHUYEHHOE BpeMs CoXpa-
HATH O0JIbIIIE 00BEMBbI HHPOpMAITUU 0€3 TOTPEOICHUS AICKTPOIHEPTUH (IHED-
TOHE3aBUCHMBIE).

[lepBeiMu Takumu ycrpoiictBamu g [IK Ovutn Floppy-auckoBombn
(FDD) u cMeHHBIC TUCKETHI — BHadYase MATHar0NMOBBIE (5,25") emkocThio 360
K6 u 1,2 M6, 3atem TpexoiimoBsie (3,5") emxocTsio 1,44 M6. B HacTosiiee
BpEMS IPUMEHSAIOTCS PEIKO B CBSA3U C IIMPOKUM PACIPOCTPAHEHUEM YCTPONCTB
GA1I-IaMATH €MKOCTBIO B HECKOJIBKO THUTa0auT.

[Tpumeuanue. Ha Gonpumx 3BM B snoxy no nmosiBaenus IIK nns xpanenus

MH(OPMAIIMKA HCTIONB30BAIHCH OyMaskHble TepoKapThl, mepdOJICHTh, MarHUTHBIC
JICHTHI U JAUCKHU.

2.5.1 BuHuecTep

Crnepyromuii 3Tan B pa3BUTHH YCTPOMCTB XpaHEHHUs] MHGOPMALUHU IJIs
I1K — Bunuecteps! (vin xectkue aucku — Hard Disk Drive, HDD), xoTopsie B
HacTosiIee BpeMs SBJISIOTCS 00s3aTEIbHBIM KOMIIOHEHTOM Ka)KJIOTO HACTOJIb-
HOTO MEPCOHAIBHOTO KOMIIbIOTEpa. B mpuHIMIe, MOTYT CylIecTBOBATH Oe3/AMC-
KOBBIE CETeBbIC pabovme CTAaHIIUU M TEPMHUHAJBI, C 3arpy3KOod OIeparmoHHON
CUCTEMBI C cepBepa U pabOTOM C IHMCKOBBIMH YCTPONCTBAMHU cepBepa, HO Ha
npaktuke Takue [1K BcTpewatores nocrarouno penko. B cyOHOyTOyKax BUHYE-
CTEp MOXET OTCYTCTBOBAaTb, BMECTO HEr0 HCHOJb3yeTcs (PIdII-maMarh O00Jib-
moro oobeMa.

[lepBorii BuHUecTep ¢ o6o3HaueHnem 30/30 ObLT cO3MaH KOpIOparueit
IBM B 1973 r. 1 103BOJISAT HA JBYXCTOPOHHEM QIFOMHUHUEBOM JIUCKE COXPAHATH
30 + 30 Moaiit nanubix. HazBanue 30/30 coBmagaer ¢ 0003HaUYCHUEM aMepH-
KaHCKOW BUHTOBKU THIIA «BUHYECTEP», OTKYJa U MPOMU3OILIO HAUMEHOBAHUE
YCTPONCTB XpaHEHUs] HHPOPMAILIMK HA KECTKUX JUCKaX.

CoBpemeHHbIe BUHYECTEPHI UMEIOT eMKocTh 500 ['6aiiT u 6osee. Bunue-
CTEp MPEJICTABIISAET COOOM TUIOCKYI0, TEPMETUYECKU 3aKPBITYI0 METANINYECKYIO
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KOpOOKY, BHYTPHU KOTOPOI Ha 0OIIEH OCH HAXOAATCS HECKOIBKO JKECTKUX allfo-
MHHHEBBIX WM CTEKJISTHHBIX IJIACTUHOK KPYTIIoil popMbI (CM. prCyHOK 2.15).
BeimyckatoTcsi BUHUYECTEpPHl B
OCHOBHOM JIByX pPa3MepOB JIMCKOB
(popm-dakrtop) — 3.5"" u 2.5” (nmocnen-
HHUE MPEUMYIIECTBEHHO JJISi UCTIOIb30-
BaHMS B HOyTOykax). IloBepXHOCTH
Ka)JIOTO JTUCKA TOKPBITA TOHKUM (ep-
POMarHuTHBIM ~ cJioeM  (BEIIECTBOM,
CTIIOCOOHBIM JUIUTEIILHOE BpEeMsl COXpa-
HATh COCTOSIHHE€ HAaMarHUYEeHHOCTH).
JInst 9TeHHUS W 3alyCU JAHHBIX B BHH-
gyecTepax MCIONB3YIOTCS TUIABAOIIIE Pucynok 2.15. Bunuectep SATA

Ha BO3AYITHOW TOMYIIKE MAarHUTHBIC 1000 GB Samsung HD103UJ,
TOJIOBKH. 3a30p MEXJy MAarHUTHBIM 32MB xom1, 7200 06/MuH
CJIOEM U T'OJIOBKOU COCTABIIET JECATHIC (co cHsITOM BepXHEH KPBIIIIKOWH)

0T MUKpOH. [[7s1 mepemereHust ro-

JIOBOK HCIOJIb3YETCS JICKTPOMArHHT, a ISl OTCIICKHBAHUS MECTOMOIOKEHUS
MPUMEHSIETCS aBTOMATHYECKasi CHCTeMa PEryJIMpOBaHMs, KOTOpasl M0 MarHuT-
HbIM METKaM Ha IMOBEPXHOCTH ONOPHOTO JUCKa MO3UIMOHUPYET TOJIOBKH B
HY>KHOM MeEcCTe.

[TakeT AUCKOB BpaliaeTcs HEMPEpPHIBHO ¢ 00bInoN ckopocThio (7200 —
15000 06/mMuH). 3anmuch JaHHBIX OCYIIECTBISETCS cieayromuM odpaszom. [Ipu
M3MEHEHUU CUJIbl TOKA, MIPOXOSIIETO Yepe3 3alKChIBAIOLIYI0 FOJIOBKY, ITPOUC-
XOJUT U3MEHEHHE HAMPSHKEHHOCTH MAarHUTHOTO TOJISl B LIS MEXKAY MOBEPX-
HOCTBIO ¥ TOJIOBKOH, YTO MPUBOAUT K H3MEHEHHUIO HANPSHKEHHOCTH MarHUTHOTO
noJisi Ha HeOONBIIOM ydacTKe (eppOMarHUTHOTO MOKPHITHUSA Aucka. Hamaram-
YCHHBIE YYACTKU ¥ HE HAMarHMUEHHBIE COOTBETCTBYIOT IBOMYHBIM Koaam 1 u 0.
Jl7is 9TeHusl TaHHBIX UCTOJIb3yeTCS MAarHUTOPE3UCTUBHBIN MPUHITUI, KOTZIa CO-
NPOTHUBJICHHUE TOJTYITPOBOJHIUKOBOM TUIGHKH, U3 KOTOPOH CIeNaHa rojIoBKa 4uTe-
HUS, MEHSAETCS B 3aBUCHMOCTU OT HANPSHKEHHOCTH MAarHUTHOTO TOJIST Ha TIO0-
BEPXHOCTH (PEPPOMATHUTHOTO TUCKA. DJIEKTPUUECKUI CUTHAJ C TOJOBKH yCH-
JMBaETCs M mnepeaaercs Ha o0paboTKy B KOHTPOJUIEP YKECTKOTO JHUCKA, pacro-
JIOYKECHHBIN B YUIICETE.

Bcest anexkTponuka, nmpegHa3zHaueHHas IS yIPABIICHUS IBUTATETIEM TPHU-
BOJIa TUCKOB M DJICKTPOMArHUTOM TOJIOBOK, a TAK)K€ JIJII UTCHUS M 3alHCH JaH-
HBIX, pacrojaraeTcsi Ha HeOOJIbLIONW MEeYaTHOW IUIaTe, YKPEIIEHHOW CHapyXu
Kopmyca.
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BunuecTep MOXKET UMETh 0 JECATHU OUCKOB. Ha MOBEPXHOCTH AMCKOB
pa3MeyaroTCsl TPACKTOPUHM 3alUCU HHPOPMAIIMKM — KOHIIEHTPUYECKUE OKPY>KHO-
CTH, KOTOpbIE Ha3bIBAIOTCS JIOPOKKAMU WJIM Tpekamu (track) U cekTopa Ha Kax-
nou nopoxke. Kaxnas 1opoxka umeer cBor HoMep. JJOpOKKM ¢ OJMHAKOBBIMU
HOMEpPaMH, pacIoJOXKEHHbIE OJIHA HaJ APYrod Ha pas3HbIX AMCKax o0pa3yroT
nuuHAp. Kaxaplil ceKTop Ha TOPOKKE TaKKe UMEET HOMEp, HyMepalus Hauu-
HAeTCs C eAUHUIILL. B 0MH CeKTOp MOKeT ObITh 3amucano 571 GalT MBOUYHOM
nHpopmaruu: 512 GaliT OTBEACHO IS 3aMMCH HYXHOW MH(GOPMAIIMH, OCTaTh-
HbIE TOJI 3arojioBoK (mpedukc), onpeAessItomui Hayalo U HOMEpP CEKIUH U
okoH4YaHHe (cy(pdukc), rae 3anucaHa KOHTPOJIbHAs CyMMa, HyXHas JJIs Mpo-
BEPKU IIEJIOCTHOCTH XPaHUMBIX JaHHBIX. CEKTOpHI U TOPOXKKU 00pa3yroTcsl BO
BpeMsI HU3KOYPOBHEBOTO (hOpMAaTUPOBAHHUS IMCKAa HA 3aBOjie-U3rorosutene. B
HOBBIX BUHUYECTEPAX YMCJIO CEKTOPOB Ha BHEIIHUX JIOPOKKaxX OOJIbIIe, YeM Ha
BHYTPEHHHUX, U JUIsl HUX MCIONb3YIOT JIMHEWHBIM croco0 ajapecanuu OJIOKOB
LBA (Linear Block Addressing), koryia Bce CEeKTOpPbI HyMEPYIOTCS MOCIEA0Ba-
TEIBHO OT IEPBOrO CEKTOpa HYJEBOW JOPOXKKH HYJEBOTO LWIMHApPA N0 IO-
CJIEAHETO HA KpalHEel BHYTPEHHEN TOPOXKKE.

K coBpeMeHHBIM BUHUYECTEPAM HEIIPUMEHUMA ONepalsl HU3KOYpOBHEBO-
ro (opmMaTUpOBaHUS MOJB30BATEIEM C IMOMOIIBIO CHEIHAIbHBIX MPOTpaMM
(BO3MOKHA JJ1s1 THOKHUX JUCKOB M CTApPbhIX BUHUYECTEPOB).

Heckonbko CeKTOpOB 00pa3yroT KJIACTEp — HAWMEHBILIYIO aJIPECyeMYyIO
€AVHUILY Ha JUCKE JIJISl UCNOJIb3yeMoi (ailioBoii cucteMbl. DopMaTUpOBaHUE C
pa3MeTKOM KJIacCTEPOB U co3/aHueM (aisioBON CUCTEMBbI HA IUCKE BBITIOTHSACTCS
C IMOMOIIBK CHEUUAIBHOM MPOrpaMMbl, BXOJSIIEM B COCTaB OINEPALMOHHOU
CUCTEMBI (MHOT/Ia Ha CTaJNH YCTaHOBKH 3TOM cuctembl). HepopmaTupoBanubiii
JIUCK HE MOKET OBbITh UCTIOJIb30BaH JIJIsl 3aucH (Pailyios.

o dopMaTtnpoBaHus >KECTKUM AUCK MOXKHO pPa3OUTh Ha JIOTHYECKHE
nucku (pasziell BUHYECTEpa WM TOM). DTO yAOOHO, MOCKOJBKY Halu4yue He-
CKOJIBKHX JIOTMYECKUX JIHCKOB YIPOIIAET CTPYKTYPU3ALMUIO JAHHBIX, XpaHs-
IMXCS Ha dKECTKOM JHCKE.

CymiecTByeT OrpOMHOE KOJMYECTBO Pa3HbIX MOJENEH JKECTKUX JIMCKOB
MHorux (pupm, Takux kak Seagate, Maxtor, Western Digital, Quantum, Fujitsu,
Hitachi, Samsung, Toshiba u np. [l obecnieuenus COBMECTUMOCTH BHHYECTE-
pOB, pa3paboTaHbl CTAaHAAPTHl HA MX XaAPAKTEPUCTUKH, OMPEAEISIONIUE HO-
MEHKJIaTypy COEIMHUTENbHBIX MPOBOJHUKOB, MX Pa3MEIEHUE B MEPEXOIHBIX
pazbeMax, JIEKTPUYECKHUE ITapaMeTpbl CUTHAJIOB.

CaMmblil pacpOCTpaHEHHBIA 10 HEJABHErO BPEMEHHW THUI BUHYECTEPA IO
unTepdeiicy noaxmrouenus obut IDE (Integrated Drive Electronics). Bungecrtep
tuna |IDE ucnonesyer cnenudukanuio mapamensHoro uarepderica ATA (Ad-
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vanced Technology Attachment). B nacrosiiee BpeMsi HOBbIE YHIICETHI IOJI-
JIEP>KUBAIOT HOBYIO crienudukanuio noakiatodeHuss HDD — nmocnenoBaTenbHbIi
unrepdeiic SerialATA u Serial ATA Il. CooTBETCTBEHHO HOBBIC BHHUYECTEPHI
umeroT Tumn uHTepdetica Serial ATA. Ocobusikom croutr SCSI (Small Computer
System Interface — uaTepdeiic MaabIX KOMITBIOTEPOB), TAK ATOT UHTEPQEHC HC-
MOJIb3YETCs, B OCHOBHOM, B cepBepax u ycrpoiictea SCSI moBonasHO q0pory.

ATA — oauH u3 crapeidmux CTaHAApTOB OOMEHa AaHHBIMH, ObUI pa3pa-
6ortan B 1989 roxy Tpemst kommanusMu: Imprimus — moxpasnenenuem Control
Data Corporation, Western Digital u Compaq. IIpeacraBiser coOoii mapai-
nenbHbIA UHHBI uHTepdeiic. [lepsriii crannapt ATA Obl1 yTBepkaeH B 1994
roJly HaIllMOHAJIILHBIM KOMUTETOM IO CTaHAapTaM MH()OPMAIMOHHBIX TEXHOJIO-
ruii (NCITS). ATA u ero nanbHeime BapuanTsl, Takue kak ATA-2, ATA-3, u
T. 1. — odunuanpHeie Ha3Banusa crangapra. IDE, EIDE, UltraATA, u T.4. —
MapKETUHTOBBIE TEPMUHBI, HCIIOJIb3yEMbI€ MPOU3BOJUTEISIMA BUHYECTEPOB.
IDE-untepdeiic mo3BoisieT 0OMEHUBATHCS JAHHBIMU CO CKOPOCTBIO 1O 2
Mobaiit/c.

Serial ATA — mocnenoBarenbHBIN MWHHBIA WHTEpEHC s Tepeaadn
HaHHBIX, npunien Ha 3ameHy ATA. Bein paspabortan kommnanueii Intel coBmect-
Ho ¢ IBM, Dell, Seagate, Quantum, Maxtor, APT Technologies u ap. B 2000
roxy. O0ecreunBaeT MPOMyCKHYI0 ClIocOOHOCTh 110 3 ['out/c.

Cpenu npyrux mapaMeTpoB, KOTOpbIE BIUSIOT Ha ObicTpoaeiicTBue HDD
CJIeTyeT OTMETUTD CJIEIyIOIINE:

— CKOpOCTb BpallleHHUs TUCKOB — B Haie BpeMst o0braHo 7200 06/MuH, Ha-
koruten SCSI 10000 — 15000 06/muH;

— 00BeM K3II-aMSTH — BO BCEX COBPEMEHHBIX JUCKOBBIX HAKOMUTEISIX YC-
TaHABIIMBAETCS KAII-Oydep, yCKOPSIONii 0OMEH TaHHBIMU; YeM OO0JIbIIIe
€ro eMKOCTb, TEM BBIIIE BEPOSATHOCTb TOTO, UTO B K3LI-NIaMATH Oy/AeT He-
o0xoaumasi UHQOpMaIusi, KOTOPYI0 HE HaJ0 CUUTHIBATh C JUCKa (3TOT
MPOLIECC B THICSIUM pa3 MEJUICHHEH); eMKOCTh K3II-Oydepa B COBpEeMEH-
HBIX BUHUecTepax 8 — 16 Moaiit;

— cpeaHee Bpems JocTyna — BpeMs (B MIIIMCEKYHJIaX), Ha MPOTSKEHUH
KOTOPOTO OJIOK TOJIOBOK CMEMIAETCS C OJHOTO IMIMHApA Ha APYyrou. Y
COBPEMEHHBIX BUHYECTEPOB cocTaBisieT o — 10 MumnmcexyHna;

— BpeMs 33/IEPKKH — 3TO BPEMsI OT MOMEHTa MO3UITMOHUPOBaHMsI OJ0Ka To-
JIOBOK Ha HYXHBIM IIMJIMHJIP J0 MO3UITUPOBAHMS KOHKPETHOM T'OJIOBKH Ha
KOHKPETHBIA CEKTOp, APYTMMH CJIOBaMH, 3TO BpeMs IMOMCKAa HY>KHOTO
cekTopa (0xo10 4 Mc);

— CKOpOCTb OOMEHa — ompefensieT 00bEM JaHHBIX, KOTOPbIE MOTYT OBIThH
nepeiaHbl U3 HaKOMUTENsl K MUKPOIPOIIECCOPY U B OOpAaTHOM HarpaBiie-

76



2.5 YcerpolicTBa XpaHeHHsI HHPOpMaIiu

HUU 34 ONPEACIICHHbIE MPOMEKYTKH BPEMEHHU; MAKCUMAJIbHOE 3HAYCHHE
ATOr0 MapaMeTpa PaBHO MPOMYCKHOW CIIOCOOHOCTH TUCKOBOIO HMHTEP-
¢eiica ¥ 3aBHCUT OT TOro, Kakoi pexum wucnoiwsyercsa: PIO (Pro-
grammed 1/O) umu DMA; B pexxume PIO oOMeH maHHBIMU MEXIy JTHC-
KOM M KOHTPOJUIEPOM MPOUCXOJUT MPU HEMNOCPEICTBEHHOM Y4YacTUU
IIEHTPAJIBHOTO TIpoIieccopa, uem Oobiie Homep pekuma P1O, Tem Bbire
CKOpOCTh 0OMeHa; padoTa B pexkume DMA (Direct Memory Access) pa3-
penaeT nepeaaBaTh JJaHHBIE HEMOCPEACTBEHHO B ONEPATHBHYIO MaMATh
0e3 yyacTusi MpoLEeccopa; CKOPOCTh MEPEeAaur JAHHBIX B COBPEMEHHBIX
)kecTkux auckax go 300 Moaiit/c.

HecMoTpsi Ha BHEIIHIO NPOCTOTY M HAJIWYUE BCETO JBYX pPa3beMOB —
MH(POPMAITMOHHOTO Y MUTAHUS, BUHYECTEPHI SIBISIOTCS OYEHBb CIOKHBIMHU YCT-
poiicTBaMu, KOTOpbIE TPEOYIOT OEPEXKHOr0 M MPABUIBLHOTO OOpallleHus: — Clie-
IyeT U30erathb TPACKU U PE3KOro NmepeMelleH s padoTalomero BUHYECTepa, ITO
MOYET MPUBECTU K Pa3pPyLICHUIO BHYTPEHHUX MEXAaHUYECKHUX Y3JI0B U TTOBPEXK-
JIEHUIO MAarHUTHBIX TOJIOBOK Y MTOBEPXHOCTH JUCKOB.

CoBpeMeHHbIE BUHUYECTEPHI MOTYT 0e30Tka3zHo padorath Oosee 100 000
4yacoB, cucreMa aBToMaTmueckor nedexrarmu (S.M.A.R.T., Self-Monitoring,
Analysis and Reporting Technology) He3ameTHO /1 MOJIB30BATEIIs 3aMEHSIET
TUIOXHKE KiacTepbl Ha pe3epBHbie (eciu B BIOS Brimtouen pexxum S.M.A.R.T.).
Ecnu Ha BUHYECTEpE MOSIBISAIOTCS IJIOXUE CEKTOPA U MX KOJIMYECTBO MOCTOSIHHO
YBEJIIMUMBAETCS, TO TAKOW BUHUYECTED JIyUllle 3aMEHUTh Ha HOBBIW. B Hacrosee
BpEMsi Ha BHHYECTEPHI MPOU3BOAUTENISIMHU yCTaHaBiIMBaeTcsa 1 — 3-JeTHUil ra-
PaHTUMHBINA CPOK.

Bunuecrepsl ¢pupm Seagate u Hitachi oosemom 500 I'6 cocrosT u3 5
JTUCKOB ¢ TuioTHOCTHIO 3anucu 100 I'6 Ha auck. Hitachi u Samsung ycnemHo
AKCIUTYaTUPYIOT B CBOUX BUHYECTEpax AUCKU 00beMoM 125 I'6. Seagate Hapsiny
¢ WD uMeroT B cocTaBe CBOUX MPOAYKTOBBIX JMHEEK BUHYECTEPHI C IUIOTHO-
cthio 3anucu 133 ['0 Ha muck.

Jlupepw! peiaka quckoB kiacca 7200/3.5", kommanun Seagate, Maxtor u
WD, BBINyCKaIOT Tak)kKe BHENIHUE YXECTKUE JIUCKH, BBIMOJHEHHBIC B OTACIb-
HOM Koprnyce c¢ Onoxom mnutanus, unrepdeiicom USB wunu IEEE1394
(FireWire).

HexoTopbie MoJieu BBIITyCKaeMbIX B HACTOSIIIIEE BpEMsI BUHUECTEPOB TIO-
Ka3aHbl B Tadnuie 2.8.

JlaHHBIE TAOIUIIBI IO CTOMMOCTU €UHUIIBI XpaHEHUsT WHPOpMAITUU CBU-
JETENbCTBYIOT, YTO HA TEKYIIMA MOMEHT HauboJiee BHITOAHBIM MPUOOPETEHUEM
Oynet BuHuecTep oobemom 500 ['Gaift.
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Tabnuua 2.8. CpaBHeHHE CTOMMOCTH BuHYecTepoB (cenTsiops 2010 1.)

1,5Th, "Expansion” USB2.0 7200rpm

Iena Llena 3a
Mapxka KeCTKOro aucka ’ 116,

pyo. py6.
IDE 500 Gb WESTERN DIGITAL WD5000AAKB 2360 479
(7200rpm) 16 Mb ’
SATA 320Gb WD WD3200AAJS 3.5" Caviar SE SATA 1280 2 56
11/300 7200rpm 8Mb 3GB/S ’
SATA 500Gb Seagate ST3500410SV 3.5" SV35.5 7200rpm 1820 364
16Mb SATA 11/300 27 nb 70G ’
SATA 1.5Tb Seagate ST31500341AS 3.5" Barracuda 7200.11 2740 5 48
7200rpm 32Mb ’
SATA 1.5Tbh WD WDI15EARS 3.5" Caviar Green 5400rpm
64Mb 2916 2490 4,98
Buemmuii xectkuii quck 3.5" Seagate ST310005FDD2E1-RK 3510 702
1Tb "FreeAgent Desk™ USB2.0 ’
Buemmnuii sxectkuit quck 3.5" Seagate ST315005EXD101-RK 3760 7.52

2.5.2 AnckoBoAabl ONTUYECKUX OUCKOB

Huckoeoo CD-ROM

B 1995 rony B 6a3oBoit koHdurypauu [IK mosBuics mepBblii mpUBO/I
ontuueckux nuckoB — CD-ROM (Compact Disk Read Only Memory, mocto-
SHHOE 3allOMUHAIOIIEE YCTPOMCTBO KOMITAKT-AUCKOB). Y CTPOUCTBO HCIOIB30-
BAJI0O MHOT'OCJIOMHBIE KOMMOAKT-AUCKH auameTpoM 120 MM u TommuHon 1,2 MM,

eMKocTh qucka 650 — 700 Moaiir.
CD-nuck coctout u3 4-x cjioeB (CBEpXy-BHU3):
1) 3amuTHBIN CIIOW U3 TIOJIMKapOOHATa;
2) cIoi i 3arucu uHGOPMAIIHH;
3) oTpakaroIIuii CJIOH;
4) ocHOBa M3 MoJMKapOOHATa.

[Ipouiecc M3roTOBIEHUS OUCKA COCTOMT M3 OINEpalMid HAIBUICHHEM Ce-
pebpa UM 30J70Ta OTPAKAIOIIETO CJIOS HA OCHOBY, HAHECEHWS Ha HETO MpPOo-
3pavyHOTO CJIOS ISl 3aNTMCH WH(GOPMAITH U BBIIABIMBAHUHU HA HEM YTITYOJICHHIA,
00pa3yrouX COUPAIBHYIO JTOPOXKKY, HAYILIYI0 OT LIEHTpa JUCKA K €ro Kparo.
JIJIsl IITaMITOBKU JUCKA HUCTIONB3YIOT MAaTPHUILY-TIPOTOTHIT (MacTep-AUCK) OyIy-
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niero aucka. [locie 3Toro Ha MOBEPXHOCTh AUCKA HAHOCST 3alIUTHBINA CIOW U3
PO3PaYHOTO TUIACTHKA.

CD-ROM cuuTtsiBaeT nHpOpMAIIUIO ¢ TUCKA C TOMOIIBIO JIA3€PHOTO JTyya
C IUMHOM BOJIHBI 780 HM, KOTOPBIM IO Pa3HOMY OTPAKAETCSA OT IOBEPXHOCTH
mucka (land — neHn) m yriryOJieHnid Ha MOBEPXHOCTH (pit — MUT, CM. PHUCYHOK
2.16). MunumansHbIi pa3 Mep nuta coctaBisier 0,88 MkM, mar qopoxek — 1,5
MKM.

Nudopmanysa mnpu MOATOTOBKE K 3alHMCH Ha
KOMIIAKT-AUCKE TOABEPTaeTCs ALY CIOXKHBIX MPeod-
pa3oBaHuil. BHauane ucnons3yeTcs nomexoycmoiuu-
60e Kooupoeanue, 3aTeEM OCYILIECTBISIETCS TaK Ha3bl-
BAaEMOE€ KAHAIbHOE KOOupoeanue. B KoMIaKT-IuCKax
npumensiercs kanansHbIi ko EFM (Eight to Fourteen
Modulation), pa3zpaborannsiii ¢pupmoii Philips mst na-
3epHOM 3ByKo3anucu. CyTh KaHaJIBHOTO KOJUPOBAHUS
EFM 3axiiodaercst B TOM, YTO KKl OalT uHQOp-
Manuu 3aMeHsieTcsl 14-pa3psiHbIM CIIOBOM M3 CHEIH-
anbHOW Tabmuubl mpeoOpa3zoBanud. K moigyuyeHHOMY
TakuM 00pa3oM 14-pa3psiHOMY CIIOBY MO ONPEASIEHHOMY MpaBuiIy M00aBis-
eTcsl emlé TpW TaK Ha3bIBaeMBIX COCIMHUTENBHBIX pa3psna. B pesymprare ka-
HAJTBHOTO KOIAMPOBAHUS TOTy4YaeTCsl HEMpepbIBHAS IMOCIIEI0BATEILHOCTD OUT,
MPUIEM MEXKIY ABYMsI SIUHUIIAMHA HUKOT/IAa HE MOYKET OBITh MEHBIIIEC ABYX HIIN
OOJIbIIE IECATH HYJIEH.

NMeHnHo »Ta mocneaoBaTebHOCTh OUT M TpEJCTaBlIeHA HAa KOMIIAKT-
nucke nmutamu. [IpuuéM mUTH U JEHIBI YepPeAYIOTCS B MOMEHTBI, COOTBETCT-
Bytolue o0uty, paHomy 1 (cMm. pucynok 2.17). Ecnu no sToro 0n1, Harpumep,
JIEH/, TO CTAHOBUTCS TTUT, M1 HA000pOT. TakuM 006pa3oM, MUTHI U JICH]IbI C TOYKU
3peHus Tpe/cTaBlieHuss WH(OOPMAITUU PAaBHO3HAYHBI U XapaKTEPU3YIOT TOJIHKO
BPEMEHHBIE MHTEPBAJIBI MEXKITY ABYMS €AMHUIIAMU B TIOCJICIOBATEIIHHOCTH OUT.

Pucynok 2.16.
IToBepxnocts CD

L |
100100000010000100000000100010010000000

3t 7t 5t 9t 4t 3t 9t
Pucynok 2.17. Cxema npeobpa3oBanusi Ipy CYUTHIBAHUU

uHpopmanuu ¢ CD

[Ipu cuuTeiBaHMM MHPOPMAIMH JIyd Jlazepa OTpakaeTcs OT JICHJIOB U
nomnanaetr B GoTonpuEMHHK, OT MUTOB CBET TOXKE OTPaKaeTCs, HO U3-3a pacdo-
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KyCUPOBKH Jiyda B (OTONPUEMHUK HE NonajaeT. Jlaiee BbICOKOYACTOTHBIN MH-

(opManMOHHBII CUTHAJ IIPe0Opa3yeTcsi KOMIIApaTOPOM B MOCIEI0BATENILHOCTD

IPSIMOYTOJIBHBIX HMMITYJIBCOB. /[IMUTENIBHOCTD KAXKIOTO U3 NOJYYEHHBIX TAKUM

CIIOCOOOM MPSIMOYTOJIBHBIX UMITYJILCOB MpeoOpa3zyeTcss B IBOMYHBIN Kof. Kax-

awie 14 mocnenoBaTeNbHBIX OUTOB JIEKOIUPYIOTCS B COOTBETCTBUU C TaONHUIEH

koaupoBanusi EFM, coenuHuTenbHbIe pa3psiabl IpU ’TOM 0TOPAaChIBAIOTCA.

Cucrema KoaupoBaHHUs 00eCIeUNBAET TaKXe pabOTy CHUCTEMBI aBTOCIE-
KeHUs (aBTOTPEKHMHIa), KOTOPOW ocHaileHbl Bce npuBoasl CD-ROM. Pa3zmepsl
KaXJ0ro MUTa O4eHb Mayibl — nopsnaka 0,6 MkMm, a mar coupaiu - Bcero 1,6
MKM. Ha3zHaueHue cucTeMbl aBTOCIEKEHUSI — TOYHOE MO3UIIMOHUPOBAHUE CUU-
THIBAIOLEH TOJI0BKU. CeKXEHUE OCYIIECTBIIETCS 3a TOPOKKOW C JJTaHHBIMU IT10
pacrnojoXKEHHBIM Ha HEW muTam, AJs HOpMajbHOW pabOThl CUCTEMBI NMUTHI HE
JOJKHBI OTCYTCTBOBaTh Oojiee 10 meprnosoB TaKTOBOM YacTOTHL, UTO U obOecrie-
YUBACTCSA CUCTEMOM KOJAUPOBAHMS.

Bropas 3amaua, koTopas BO3HHMKAEeT MPH CUUTHIBAHUU HH(GOpPMALUU C
KOMITIAKT-IUCKa, — TOYHOE BBIJIEJICHUE BPEMEHHBIX WHTEPBAJIOB, COOTBETCT-
BYIOILIMX MEPUOAY CIIEIOBaHUs CUMBOJIOB IOcienoBarensHoro konaa. Ilomnep-
KUBATh CKOPOCTh BpAIEHUs AUCKA C TPeOyeMOl TOYHOCTHIO MPAKTHYECKH He-
BO3MOXHO. [loaTOMY A1 pelieHus 3Toi 3a1aun BpEMEHHbIE HHTEPBAJIbI ONpe-
JEJSIIOTCA MyTEeM MOJACTPOMKHM YacTOThl TAKTOBOIO I'E€HEpAaTopa MOJA PEeaIbHYIO
CKOPOCTb MOCTYIIEHUS UHPOPMALIUK C MTOMOIIbI0 WHEPLUUOHHOW CHCTEMBI aB-
TOMOJCTPOUKH, YTO OMATH-TAKK BO3MOYKHO BBIMIOJHUTH Ojarofapsi UCIoJib30Ba-
HUIO KaHanbHOTrO Koaa EFM npu 3anucw.

HuckoBog CD-ROM conepxurt:

— D3JIEKTPOJBUIaTENb, KOTOPHIM BpaIlaeT JUCK;

— ONTHYECKYIO CUCTEMY, COCTOSLIYIO M3 JIA3€PHOTO M3IydaTessl, ONTHYECKUX
JIMH3 ¥ JATYMKOB U MPEJHA3HAUYCHHYIO JJI CYMTHIBaHUS MH(OPMAIIMH C 110-
BEPXHOCTHU JUCKA;

— MUKPOIIPOLIECCOP, KOTOPBIA PYKOBOAUT MEXAHUKOM MPUBOJIA, OINTUYECKOU
CUCTEMOH M IEKOAUPYET MPOUYUTAHHYIO HH(OPMALIHMIO B TBOMUHBIHN KOJI.

Ocnogubie xapaktepuctuku CD-ROM:

— CKOPOCTb MepeJayu JaHHBIX — U3MEPSIETCS B KPaTHBIX JOJISIX CKOPOCTH IPO-
urpbIBaTeNs ayauo KoMmakT-auckoB (150 Ko6aiit/cek) u xapakrepusyer
MaKCHUMaJIbHYI0 CKOPOCTh C KOTOPOW HAKOIMUTEIh MEPECHUIACT JIaHHBIE B
OMEpaTUBHYIO NaMATh KOMIbIOTEpa, Harpumep, 2-ckopoctHoit CD-ROM
(2x CD-ROM) 6yaer cunThiBaTh qaHHbIE ¢ ckopocThio 300 Koaiit/cek., 50-
ckopoctHo# (50%) - 7500 Ko6aiit/cexk.;

— BpeMs JIOCTyIa — BpeMs, Hy>KHOE JJIs MOMCKa HH(OpMallMU Ha JAUCKE, U3Me-
pseTcs B MUJUIMCEKYHAAX.
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Hucrxoeoo CD-RW

YcTpoiicTBO ucmonb3yercs ans 3anucu uHpopmanuu Ha nucku CD-R
(omHokpatHas 3amuck) m CD-RW (CD-ReWritable — mepe3anuceiBaeMblit
JIICK).

Bremne noxox Ha CD-ROM u coBMecTHM ¢ HUM IO pazMepaM JUCKOB
U (opMaTamM 3amucH. 3aUCh JAaHHBIX OCYIIECTBIISIETCS C MOMOIIBIO CHEeIHalb-
HOT'O MTPOTPaAaMMHOT0 00ECTICUeHUsI UJIU CPEICTB ONepalluOHHOM cucteMbl. Cko-
pOCTh 3anucu coBpeMeHHbIX HakonuTeneil CD-R coctaBiser 2x-48x.

Huck CD-R unu CD-RW umeer 4 ciost (cBepXy-BHU3):

3aIIUTHBIN CJION U3 MOJIUKApOOHATA;

AKTUBHBINA CJIOM JIJIS 3alMCH UH(POPMALIUK;

OTpaXkaroUU CIIOK;

OCHOBa M3 NOJIMKapOOHaTa.

Mo>keT npHUCyTCTBOBATh TAKKE STUKETKA JUCKA, HAHECEHHAs! KPacKoW Ha
3aIIUTHBINA CIIOU.

Bo Bpems 3anmcu uHpopManuu akTuBHBIN cioil CD-R nucka Harpe-
BaeTCs JIa3epHBIM Jy4oM (uinHa BosHBI 780 HM) M B MeCTEe HarpeBa nepecraet
nponyckarh cBeT. B pe3ynbpraTe oTpaxaromias CnocoOOHOCTh Ha y4acTKax, MOJI-
BEPrHYTHIX JCHCTBHUIO Jyda Ja3epa, ymeHbaercs. OIHUM U3 TUIIOB aKTHUBHBIX
cinoeB CD-R nucka, MIMPOKO MCIOIB3YEMbIX HAa CETOIHSAIIHUI JAEHb, SABISETCS
IMaHuH (cyanine).

AxtuBHbI cnoit CD-RW aucka mon Bo37eiicTBUEM JIa3€pHOTO JIyda Mpu
3anucy MHPOPMALUA MU3MEHSET CBOE arperarHoe COCTOSIHUE C MEPEXOAOM W3
KPUCTAJUIMYECKOTO COCTOSIHUS B aMOpdHOE. YYaCTKU JUCKa C aMOP(HBIM CO-
CTOSTHUEM aKTUBHOIO CJIOS MMEIOT MEHBIIYIO CTENIEHbIO OTPAXKEHUS JIA3€PHOTO
JTy4a Tpu cuuThiBaHMU mHpopManuu. [Iponecc crupanus napopmanuu ¢ CD-
RW 3akimouaercs B 00pabOTKe MOBEPXHOCTHU JUCKA JIy4OM Ja3epa MeHbLIEH
UHTEHCUBHOCTH, Y€M IIPH 3alKCH, B PE3YJIbTaTE YEro aKTUBHBIN CJIOW MOJHO-
CTBIO BO3BPAILAETCS B KPUCTAIIMYECKOE COCTOSTHUE.

OcuoBa CD-R u CD-RW wumeeT He TWaiKyl0 MOBEPXHOCTH: MPU W3-
TOTOBJICHUM OHA TIOJIy4aeT pPa3METKy — CIUIOUIHYK CHUPAIbHYI0 KaHaBKY
(Pregroove), HeoOxomumyro st pabOThI CHCTEMBI aBTOCICKECHHS, 3aroJ-
HEHHYI0 OPTaHWYECKHM KpPacUTEIEM, KOTOPBI HEMHOIO XYK€ OTPaKaeT CBET,
YeM IUTACTUK OCHOBBI. {711 CHHXpOHHM3aLMU YaCTOThl TAKTOBOI'O T€HEPATOPA CO
CKOpPOCTBIO BpamieHusa aucka B CD-R kaHaBka BBINOJIHEHA HE B BUJIE POBHOMU
CHUpaiv, a C MUKPOCKOMTUYECKUMH OTKJIIOHEHUSIMU — BOOYJISILIUEH (CM. PUCYHOK

2.18).

Hwn e
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Yactora Kkoyie0aHMN KaHaBKM OTHO-
CUTEJIBHO CIHUPATBLHON TPAEKTOPUU COCTABISET
22,05 xI'11 (1151 CKOPOCTH BpaIlleHHs IUcKa 1X).
COOTBETCTBEHHO, OJMH MEPHUOJI ATUX Kojebda-
HU 3aHuUMaeT 60 MKM CHHpabHOW TpPaeKTO-
pun. Ammuintyna konebanuit Bcero 0,03 mMkm,
3HAYUTETHLHO MEHBIIE MUPUHBI CAaMOW KaHABKH,
HO J3TOro AJ0CTaToO4HO, YTOOBI BBIACJIUTE KO- PHCYHOK 2.18. PazMmeTka Ha
nebanust ¢ yacroron 22,05 k[ u cuHXpoO- crnoe-ocaoe CD-R
HU3UPOBATh ATUMH KOJICOAHUSMH YaCTOTY CBO-
€ro TakKTOBOTO reHeparopa. Kpome Toro, Bcs crimpaiibHasi pa3MeTKa pa3OuBaeT-
csl Ha (pperMBbl, KaKJIbIi U3 KOTOPBIX IO JTUTEIBHOCTA COOTBETCTBYET OJTHOMY
kanpy undopmarmu. Mudopmanus o Homepe dperima (Oyaymiero kaapa) npes-
CTaBJiCHA Ha pa3MeETKe IMyTeM CJABHUTa 4acTOThl BOOyysnuu Ha 1 k['11 oT 3Hayve-
Huga 22,05 k[, T.e. peaJbHO YacToTa BOOYJSIIMU TMPUHAMAET 3HAYCHUS
21,05 kIt mmm 23,05 kI,

JHuck CD-RW (CD-ReWritable) ucrnionb3yercst 1uiss MHOrOpa3oBOii 3ariu-
CH JaHHBIX, MPUYEM MOXHO KaK IMPOCTO JOMHCaTh HOBYIO HH(POPMAIUIO HA
CBOOOIHOE MPOCTPAHCTBO, TaK W IMOJHOCTBHIO Tepe3anucaTh JAUCK HOBOM HWH-
dbopmarnueit (mocne mpeaBapuTEIbHON OYUCTKHU Bcero aucka). CKopocTh 3aru-
cu coBpeMeHHbIX HakonuTenen CD-RW cocrasnsier 2x-24x.

0,03 MKM

Huckoeoost DVD-ROM u DVDtRW

B 1996 romy DVD Forum (Hitachi, Matsushita (Panasonic), Mitsubishi,
Philips, Pioneer, Sony, Thomson, Time Warner, Toshiba u JVC) npunsi cran-
napt Ha nucku DVD-R, mpemycmarpuBaromuii 1Ba pasmepa: «HOPMAJIbHBIN
(12 cM) u ymensbiieHHsid (8 cm). Juck ¢ auameTpoM § cM MpeaHa3HayeH s
HCIIOJIb30BaHUsI B LIM(PPOBBIX MajJorabapuTHBIX BUAeOKamepax. Pacmm@poBbl-
Basiack abOpeBuarypa DVD kak Digital Video Disk — «iudpoBoii BUIE0UCK,
OJIHAKO ITO3)KE CTaHJapT HOBBIX JUCKOB mnepenMeHoBann B Digital Versatile
Disk — «1udpoBoit MHOTOpYHKIIMOHATBHBIN AUCK». [Ipu paspadotke DVD ObI-
JU yYTEHBI MPOOJIEMBI 3alUThl UH(POpMAIUU HA ATHX JUCKAaX (METKa PEeruo-
HaJIbHOW 30HBI Ha JIUCKE, UCMOJb30BAHUE CIEIUAIBHBIX METOJIOB 3aIlUTHl BU-
7I€0- ¥ ayIn0-uHGOPMAIIHH ).

Jlst pabotel ¢ DVD auckamMu ucmosib3yeTcs ja3ep ¢ JJIMHON BOJHBI 635
HM. MuHUMasbHas AJMHA TUTa YMEHbIIWIIAch B 2 pa3a mo cpaBHeHuio ¢ CD —
10 0,4 MxMm, mar nopoxek — 110 0,74 Mxm.

Emkocth nucka DVD nepBoro nokosienust cocraBuia 4,7 I'6, u oH moJy-
yui1 opunmranibHoe HauMeHoBanue DVD-5, crannapt DVD-9 npenycmarpuBaer
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UCIIOJIb30BAaHUE JIBYXCJIOMHBIX AUCKOB. [lepBbiii ol MOeT ObITh MOJy4YeH
MEXaHUYECKOW MPEeCCOBKOW, a JOMOJHUTENbHBIN CIIOH HAaHECEH HAIbUICHUEM.
JIOTIOTHUTENBHBIA BEPXHUN CJION SIBJISETCS MOJIYNPO3PAYHBIM U HE MPEMsTCT-
BYET UTEHUIO HIKHero cios. Jluck crangapra DVD-9 cmocoben xpaHuth 10
8,54 I'0 nanubIx. JansHeimmm pazsutueM crangaptoB DVD-5 u DVD-9 cramu
cTaHaapThl Ha aByxctoporHue aucku DVD-10 (9,4 I'6) u DVD-18 (17,08 I'0).

[Toz:xe crannapt DVD-nuckoB ObuT 1ONOTHEH crielU(puKanueil Ha 3amu-
chIBaeMble U nepezanucbiBaemble aucku DVD-R u DVD-RW.

Cranmapt Ha DVD-R pa30utr Ha TpW Tak Ha3bIBAEMBIX «CJIOS» WIIU
«YPOBHS.

[MepBeoiit u3 Hux — «uzuueckuit» («Physical layery), onpenensier Tpedo-
BaHUA K (U3MUECKUM pa3MepaM HHGOPMAIMOHHBIX YriayOjaeHu# (IUT) U HUX
PacroJIOXKEHHUIO Ha IUCKE, pa3MepaM CaMOoro JUCKa U €ro OCHOBHBIX 30H, JAJINHE
BOJIHBI J1a3epa B peKUMax 3alUCH U BOCIPOU3BEIECHUS, MOIIIHOCTh €ro U3Iyde-
HUS U T.J.

Bropoii, «cucremusiii» («File system layer»), omuceiBaeT ¢aitioByro
CUCTEMY JaHHBIX.

Tperuii — nmonw3oBatenbekuii («Application layer») onpenensier Gpopmar
Y TapaMeTpsl MUPPOBOTO MOTOKA, BKIIIOYAs YIIPABIIAIOMINE KOMAH bl TIEPEKITO-
YeHUs! peKUMOB Kozepa u nekojepa MPEG-2, nannble 0 pazMenieHun ¢paisios
U JIOCTYTIe K HUM | T.1.

[lepBrie aBa ypoBHsA O0a3upylOTCs HA TEXHOJOTHUW 3allMCH/BOCTIPO-
u3BeneHus komnbioTepHbix DVD-R/DVD-RW, a tpetwii — Ha ctannapre DVD-
Video.

CymectBytoT Ttakke nucku DVD-RAM, xotopeie npeacTaBiseT coboit
OJHO- WJIA JBYCTOPOHHMU JIHCK, IIOMEIICHHbBIN B IUIACTUKOBBIA KapTpuK. Jis
paboThl C HUMH HEOOXOIUM CIIeIIUATBbHBIN TUCKOBO/I.

B 1999 rony 6bu1 Takxke pazpaboran gopmar quckoB DVD+RW. Pa3uu-
bl B popmare npencrapienus nadopmaruu Ha DVD+RW nHet. Oco6eHHOCTD
¢dopmaTa — GoJee BBICOKAsh TOYHOCTH MO3UIIMOHUPOBAHHUS JIA3EPHOTO Jydya T0-
3BOJISIET OCYIIECTBIISATH KOPPEKIMIO JAaHHBIX «HA JIETY», B PEATbHOM BPEMEHU
NepenuchiBas OT/eNbHbIE COOITHBIE cekTopa aucka, T.e. B DVD+RW peanu3zo-
BaH 0oJiee COBEPILECHHBIM anroput™m Koppekuuu omubok. B muckax DVD+R
IIPUMEHSETCS CHELUUAIBHBIN OTPAXAIOIMN CJIIOW C MOBBIIIEHHON OTPa)Karollen
CIIOCOOHOCTBIO.

YcerpoiictBa nis pabotsl ¢ DVD-auckamu 1o BHEIIHEMY BHJLy HE OTIIH-
gatorcs oT npusoja CD-ROM.

[Mpunuun 3anucu unpopmanuu Ha DVD-R u DVD-RW Tot e, uto 1
mia CD-R u CD-RW. Ilponecc Bocnipou3BeAeHHUs] HUUEM HE OTIUYAETCS OT
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mTamMoBaHHOTo DVD, ¢ TOW Ul pa3HULIEN, UTO Y TTOCIEAHETO OT TOBEPXHO-
cTu otpaxaercs 45 — 85% cBetoBoii sHepruu, a y DVD-RW Bcero 18 — 30%.
IToaTomy He Bce paHee BbinyllleHHbIE DVD-TIpHBOABI MOTYT HAJI€KHO UX CUM-
TBIBATb.

Hucrxoeoodst Blu-Ray u HD

B 2002 romy mnpeacTaBUTENM ACBITH JUAUPYIOMIMX BBICOKOTEXHOJIO-
ruyecKkux KommaHuwii Sony, Matsushita (Panasonic), Samsung, LG, Philips,
Thomson, Hitachi, Sharp u Pioneer Ha coBMecTHOM npecc-KOHPEPEHIINH 00bsI-
BUJIM O CO3JIaHUU U MPOJBMKEHUH HOBOTO (popMaTa ONTUYECKUX TUCKOB OO0JIb-
o emkoctu noj HazBanueMm Blu-Ray Disc. CorynacHo 0OBSIBICHHOM CIieIu-
¢ukanuu Blu-Ray Disc (nmun BD-R u BD-RE) — nepe3anucsiBaeMblii TUCK cJie-
Ayromero mnokoieHuss co cravgaptHeiM CD/DVD pasmepom 12 cm ¢ Mak-
CUMAJIbHOM €MKOCTBIO 3aliCH Ha OJIUH CJIOW U OJHY CTOpOoHY 110 27 T'6.

®opmat HD DVD 06kt npegnoxen komnanuamu Toshiba u NEC na cec-
cuu DVD Forum B aBrycte 2003 rona. B ¢espane 2008 rona crajio u3BecTHO O
dakxtuueckoit moodene Blu-Ray nax HD DVD: kommanus Toshiba cooOmuia o
MOJIHOM CBOpa4YMBaHUU paboOT B 3TOM HampaiieHud. [Ipon3BoicTBO priibMOB 1
npyrux nporpamm Ha HD DVD Takxe npekpauieHo.

Hazars Blu-Ray n HD npunmunuaabHO HOBBIMHM JUCKAMU ISl 3AITUCH
HEJIb3sl — 3TO cKopee ABomorus ¢popmara DVD. B HOBBIX ycTpoiicTBax st 3a-
MIUCH ¥ BOCITPOM3BEICHHS MH(DOPMAIIMU Ha JMCK BMECTO KpacHOro jasepa (635
HM), KOTOPBIH ucnonb3yetrcs B DVD, npumenen cunuii azep (blue-violet laser)
¢ anuHoM BoJiHBI 405 HaHoMeTpoB. MeHblIas 1JIMHA BOJHBI — COOTBETCTBEHHO
MEHbIIIasi HTEphEePEHINs OTPAXKEHHOTO JTy4a, YTO MO3BOJISET CACNaTh TOJIIIHU-
HY n0poKku naHHbIX y Blu-Ray u HD nuckoB B nBa pa3a mensblie, yuem y DVD
(cM. pucyHok 2.19).

cCDo 7 Ghyte

Blu-ray Disc 25 Gbyte

. —— -

-

Pucynok 2.19. IToBepxuocts CD, DVD u Blu-Ray nuckos

[TokpreiTe auckoB Blu-Ray, Ha KoTopoe 3amuchkIBarOTCs AaHHBIE (optical
transmittance protection layer), ouenb Tonkoe — 0.1 mMm. U3 sToro dakra cie-
IyIOT 3 BBIBOJA!
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1) yem TOHBIIE CJIOH, TEM MEHBIIC PACCESTHHE OTPAKEHHOTO Jiyda M OOJIbIIC
JAHHBIX MOYXHO BMECTUTh Ha KBAJPATHBIN HIOWM, TO €CTh TOHKUU CIIOW —
ATO HEOOXOJIUMOCTD JIJISl JOCTUKEHUS OOJIBIIION €MKOCTH JIUCKa;

2) TOHKWH CIIOM TO3BOJISIET 0e3 MpoOJeM clenarh JUCK MHOTOCIONHBIM (I10
KpaiiHe Mepe ABYXCIONHBIM, kKak DVD), Tak kak yMmeHbInaeTcs: pedpakuus
Jdy4a OTpa>KeHHOTo OT OoJiee TITyOO0KOTO CIos;

3) TOHKHH CIIOW JIETKO MOBPEIUTh, OH TpeOyeT 3ammThl, TodToMy y Blu-Ray
JUCKOB HaJl aKTUBHBIM CJIOEM MNPUCYTCTBYIOT 3 CIJIOS: 3aILUTHBIN, MOKPBI-
BAIOIIMI M 0cO00 MPOYHBIN, KaK MMoKa3aHo Ha pucyHke 2.20 (y HD-DVD ta-
KHe e CJIOH, Kak y o0braaoro DVD).

Texnonorun Blu-Ray u HD co3naBaiuch B epByro odepens sl 3aIKcH,
XpaHEHUs U BOCIIPOU3BEACHUS BHJIEO U ayAuOo MHPOpMALUHU, OJHAKO Ha 3TU
JUCKU MOXHO 3amucaTh 1 npocto naHHsie. @opmar Blu-ray npennonaraer pa-
60Ty ¢ BUaeonoTokoM paspemienus A0 1080p, 3Bykom BIuioTh a0 7.1 u mop-
nepkkoil mportokoia 3amutel uHGopmanuu HDCP. TlopnepxuBatorcs anro-
putMbl kKogupoBanus Bujneo — MPEG-2 HD, VCI (Video Codec 1, 6a3upyetcs
Ha Windows Media Video 9) u H.264/MPEG-4 AVC, dopmarsi 3Byka — AC3,
MPEGI1, MPEG Layer2. [ns uudponsix BuaeorieepoB popmara Blu-Ray nge-
KOJMPOBaHUE OYJET OCYUIECTBISATHCS allapaTHO, AJi KOMIbIOTEPHBIX MPUBO-
JIOB — IIPOTPaMMHO.

Blu-Ray yctpoiicTBa MMEIOT BBICOKYIO CKOPOCTh MEPECHUIKU JTaHHBIX.
CornacHo crienu@uKaluud MaKCUMallbHasi CKOPOCTh MEPECHUIKU JAaHHBIX MEXY
Blu-Ray npuBogom u neneBbiM ycrpoiictBom (MPEG-2 nexonmepom wim KoM-
IBIOTEPOM) MOXKET JocTuraTh 36 Mout/c.
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ovo BD-RIRE (Blu-ray)
(kpacrHervi nasep)
HarHele JaHHbBle
HMasep
Cnou ducka:
Cnou ducka: - .
lMpoyHocmAod
Monukap6oHamHeiii 1 ° Mokpeiearowyuli
3alumHeil
3anucbiearolyud o) i = O 3anucbiearoyuil
u ' -_\-""--._
Ompaxarowud ‘ 3awumHbiii
MonuxapboramHbid 2 Ompawarouwuli
dmuremka - )/ lMonukapboHamHbeili
® Imukemra
Mum min. 0.4 mra, nnomed. dopoxex 0, 74 mkn, Mum min 0,15 nka, nnomd. dopoxer 0,32 nwar,
epMrocme ducka 4,7 M6 eMKocme ducka 25 M6

Pucynox 2.20. Tucku DVD u BD-R/RE (www.verbatim.ru)

Ha pucynke 2.21 noka3an BHyTpeHHHUI AUCKOBO ¢ uHTepdericom SATA,

KoTopbii untaeT u 3anuceiBaeT BD-RE, BD-R u HD DVD nucku, a Takxe mo-
Ka3aHbl IUCKU TUX TUIIOB.

Pucynok 2.21. IlpuBox BRD-SH6B u i

Recordable Enregistrable

mcku BD-RE u HD DVD-R = 5.

B nHacTosmee Bpems BeimyckaroTcsi BD-1ucKoBOIbI, KOTOPBIE YATAOT U
3anuchkiBalOoT Takke oObluHbie DVD u CD nucku, nanpumep DVD+RW/CD-
RW/BD/HD LG GGC-H20L, CD: R40x/W40x/RW24x, HD-DVD: R3x,
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DVD: R16x/W16x(4x/RW8x nmyxcnoiinbiii), DVD-RAM: R3x/W5x, BD:
R6x%, Serial ATA 1.0, croumoctsio 4600 py6.

B Tabmumax 2.9 — 2.12 npuBeaeHb HEKOTOPbIE CPAaBHUTEIIbHBIC JTaHHBIC
10 OIITHYECKUM JUCKAM U JUCKOBOIAM.

Tabnuma 2.9. CpaBHuUTENbHASA XapaKTEPUCTHKA ONITHYECKUX JHCKOB

IToka3zarens Tun ancka
8 CD DVD BD
JlnrHA BOJTHBI J1azepa, HM 780 635 405
IITar nopoxek, MKM 1,5 0,74 0.32
MuHUMaITBHBIN pa3Mep MATa, MKM 0,88 0,4 0,149
O6nemM, I'6 (oauH cioii) 0,7 4,7 25
Ta6muma 2.10. Cnenmdukanuu BD u HD nuckos
Tun mucka
IToka3aremnb BD-R BD-RE HD DVD-R HD DVD-
RW
KosmuecTBo 3anucel- 1 5 1 5 1 5 1 5
BAaEMBIX CIIOEB
O6weM, I'0 25| 50 25 50 15 30 15 30
Heopra- Bemectno, Heop- Bemectso,
. . U3MEHSIOIICE U3MEHSIOIICE
3annCchIBAEMBIN CIIOM | HUYECKOE raHHYECKOE
arperaTHoe arperaTHoe
BEIIICCTBO BEIIICCTBO
COCTOSIHUE COCTOSIHHE
ﬁ[;/lmﬂa BOJIHBI J1a3epa, 405 405 405 405
Cropocrs nepenasu 36 36 36.55 36.55
MaHHBIX, MOUT/C
JuameTp aucka, MM 120 120 120 120
1,2 (0,6 +
TonmuHa AucKa, MM 1,2 1,2 0.6) 1,2 (0,6 + 0,6)
[ToxpeiBaronmii - cuou, 0.1 0.1 ) )
MM
[lar 10poxkeK, MKM 0.32 0.32 0.40 0.40
MUHHMAIBHBIR - pas- | g 19 0.149 0.204 0.204
Mep IUTa, MKM
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Tabnuua 2.11. CpaBHuTENbHAS XapaKTEPUCTUKA
CTOMMOCTH ONTHYECKUX JUCKOB Pa3HBIX THIIOB

LleHa,

Mapxka DyG.
CD-R LG 700Mb 52x 10 . 66
CD-RW LG 700Mb 4-10x 10 mur. 160
DVD-R VERBATIM 4.7Gb 16x 10 . 97
DVD-R VS 4.7Gb 16x 10 . 74
DVD+RW LG 4.7Gb 4x 10 mur. 205
DVD-RW VS 4.7Gb 4x 10 . 137
BD-R Verbatim 25T'b 4x 227
BD-RE PHILIPS 25Gb 2x 220

Tabnuma 2.12. CpaBauTenpHas xapaktepuctuka croumoctd DVD-nuckoBoioB

Tun npuBoa Mapka Ilena, py6.
DVD-ROM LG DH16NSxx Black 743
DVD-RW NEC AD-7240S-0B SATA 994
DVD-RW LG GH22NS40 SATA 1050
BD, HD, DVD-RW, CD-RW | LG GGC-H20L 4200
BD-RW, DVD+RW, CD-RW | LITE-ON IHOS104-06 SATA 2628
BD-RW NEC BR-5100S-01 SATA 3203

2.5.3 Onaw-namAaThb

OdII-namMsaTh TOSIBUIIACH TIOBOJIBHO JAaBHO (MEpBBIE 00pa3Ilbl OBLIN pas-
pabotanbl komranuei Toshiba eme B 1984 r.), ogHaKo e MacCOBOE HCITOJIb30-
BaHHE HAYAJIOCh C MIUPOKHUM pacipocTpaHeHneM mudpoBsix Gorokamep. Cero-
JTHS TIPOM3BOIUTEIH BBITYCKAIOT (JIMI-TIAMITh HECKOJIbKUX THITOB:

— ¢udm-kaprer Compact Flash (CF), SmartMedia (SM), MultiMedia Card
(MMC), SecureDigital (SD), Memory Stick PRO (MS PRO), Memory Stick
(MS) u xD-Picture (xD) — mist paGoTel ¢ HUMH H€06X0).II/IMO YCTPOHCTBO

yTeHUs (IdII-KapT;
— USB-¢gunpm-namars  (Tak

«GIAMUIKKY); TOCIEIHSISI caMOJI0CTaTOuYHA U
He TpeOyeT NMPUMEHEHHS IOTOTHUTEIBHBIX
YCTPOMCTB ISl 3aMCH W YTEHUsI MHPOpMa-
UM, UMEET Pa3beM I MOAKIIOYCHHUS K

Ha3bIBACMBIC

USB-nopty I1K (cM. pucyHok 2.22).
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®pum-namaTh — pasHoBuaHocth DCIII3Y, ee noaHoe HazBanue Flash
Erase EEPROM (Electronically Erasable Programmable ROM) mosxHo me-
PEBECTU KaK «OBICTPO DJIEKTPUUECKH CTUPAEMOE MPOrpaMMHUPYEMOEe MOCTOSH-
HO€ 3alOMHUHAIOIIEe YCTPOHUCTBO». Jlpyrumu cioBaMu, GudUI-MaMsITh — 3TO
SHEProHe3aBUcUMas (He MOTpeOsroNIas SHEPruu P XPaHEHWH JTaHHBIX) I1e-
pe3anuckiBaemasi (JaHHBIE MOXKHO CTEpETh M 3alucaTh 3aHOBO MPU MOMOIIH
ANEKTPUYECKOr0 TOKA) MaMsTh, COAEPKUMOE KOTOPOH MOKHO OBICTPO CTEPETH
(Flash Erase).

@ipUI-namMATh — 3TO MOJYHNPOBOJHUKOBAS MaMsiATh ocoOoro tuma. Ee
AJIEMEHTapHAas sUeiika, B KOTOPOM XpaHUTCA OAWMH OUT HUHpOpMaIuu, Tpea-
CTaBJsieT COOOW HE KOHAEHCATOp, a IOJEBOM TPAH3UCTOP CO CIEIHAIbHON
ANEKTPUYECKU W30JUPOBAHHONW 00JIACTHIO, KOTOPYIO HA3bIBAIOT «ILJIABAIOIIUM
3arBopom» (floating gate). DnexkTpudeckuii 3apsizi, HTOMEIICHHBIN B 3Ty 00J1aCTh,
CIOCOOEH COXPaHAThCS MHOTHE ToJibl. [Ipu 3amucu ogHOro 6UTa JAHHBIX STYEH-
Ka 3apspKaeTcs, 3apsij MOMEIIAETCs Ha TUIABAIOIINI 3aTBOP, ITPU CTUPAHUU OH C
3aTBOpa CHUMAETCS U sSTYEHKa pa3psKaeTcs.

brictpoaeiicTBre (IdII-NIaMsITH TOCTaTOYHO CUJIBHO BapbUpPYyETCsA B 3a-
BUCUMOCTH OT ee Ttuma. Camas OwicTpas — USB-¢uam-naMars — ckopocTh dTe-
Hust 8 MoOaiit/c, 3anucu 7 MOaiiT/c; y HEKOTOpbIX MpousBoautenei no 20
Mobaiit/c. 3a nelt cnenyroT dadmr-kaptel CF (6,4 u 4,2 Mo6atit/c), SD (5,8 u 4,9
Mobaiit/c), SM u XD (4,0 u 0,7 M6aiit/c), MMC (2,0 u 1,9 M6aiit/c), MS PRO
(1,4 m 0,5 M6aiit/c), MS (1,2 u 0,6 M6aiit/c).

Pa30poc 1o 1eHOBBIM XapaKTepUCTUKaM (QIIdLI-NaMATH MEHbIIE, HO TaK-
xe cymiectByeT. bonee nemesbie — SD u CF-kapTsi, nopoxke — MS-kapTsi (cm.
Tabmuiy 2.13).

B nacrosiiee Bpemsi eMkocTh USB-Qumdin-namsate 1 Qudi-kapT MOKET
IOXOINUTH 00 64 I'0aiT.

Tabnuua 2.13. Kaptst pmdm-mamsata u USB-diaim-namsats

Tun kapTsl Mapka L;;Iéa’
CF 8GB Transcend 266x (TS8GCF133) 970
CF 16GB Transcend (TS16GCF133) 1766
CF 32GB Transcend (TS32GCF133) 2992
SD 2GB Transcend 150x (TS2GSD150) 238
SD 4GB Transcend 150x (TS4GSD150) 381
SD 8GB Transcend (TS8GSDHC6) 646
SD 32GB SanDisk, xiracc 4 2799
microSD 2GB Transcend (TS2GUSD-S3) 265
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[Iponomkenue Tabmaumpl 2.13

Tun xapThl Mapka L;]}éa’
microSD 8GB Kingston MicroSD SDHC Class 4 732
microSD 16GB Kingston MicroSD SDHC Class 2 2110
MS 4 GB Transcend (TS4AGMSM) 756
MS 2GB Transcend (TS2GMSD) 517
USB-dmam-nmamsats | 2GB Transcend (JetFlashT3W) USB2.0 338
USB-dmm-namsars | 4GB Kingston DataTraveler 112 USB2.0 366
USB-dmm-nmamsars | 8GB Kingston DataTraveller I, 40X (DTI/8GB) 608
USB-dmm-mamsrs | 16GB Kingston DataTraveler (DT112/16GB) 1085
USB-dmm-mamsrs | 32GB Kingston DataTraveller 112 (DT112/32GB) | 2540
USB-dumm-mamsrs | 64 GB Silicon Power "LuxMini 920 200X" 6142

B kauecTBe CKOpPOCTHOIO M YHHUBEPCAJIBLHOTO (HE TpeOyrolero mnpu-
MEHEHUS JOMOJHUTEIbHBIX YCTPONUCTB) HAKOMUTEIS JUIsl TIepeHOca JOCTaTOYHO
OompIIor0 00beMa JaHHBIX (Ha cerojHs j0 64 ['6aliT) yao0HO HCMOIB30BaTh
USB-dmaur-naMsth.

B nacrosimiee Bpems Hekotopbie [IK u HOyTOyKM KOMIUIEKTYIOTCS YCT-
poiicTBamu uTeHHst GdII-KapT. MOXKHO TakKe MPUOOPECTH MEPEHOCHOE YCT-
POWCTBO — BHEIIHUH KapT-pujaep Ui Bcex THIOB KapT (Hampumep, All-In-One
REKi CF/MD/SM/MMC/SD/MS/SMC/TransFlash USB2.0, niena 346 py6.),
MOATOMY (PJI3LI-KAPTHI MOJIYYarOT Bce OOJbIIee paclpocTpaHeHue, TeM Oosee
YTO OHHU K€ UCIHOJIB3YIOTCS M B (poToammaparax, mieepax u Ipyrux ObITOBBIX
YCTPOMCTBAX.

[IpeumyiiectBa (pydII-MaMATH 1O CPABHEHUIO C JIPYTUMHU CPEICTBaAMU
NEPEeHOCAa U XPAHEHUS JIaHHBIX OYEBHMJHBI — BBICOKAs HAJIEKHOCTh U yAapo-
MPOYHOCTH (B PE3YJbTATE OTCYTCTBUS JBHXKYIIUXCSA KOMIOHEHTOB U MPOCTOTHI
MEXaHMYECKON KOHCTPYKIIMM HOCHUTEJIEH M HAKOMHUTENeil), Majloe 3Hepromno-
TpeOseHne U KOMIAKTHOCTh. OHAKO y Hee €CTh U HeIOCTaTKU: OrPaHUYCHHOE
YUCJIO LUKJIOB IMepe3anucH (B HacTosfllee BpeMs 10 | MJIH.) U OTHOCHUTEIBHO
MeJIJIeHHas padoTa.

[Tocnennee 00CTOATENBCTBO CBSI3AHO C MPUHUIUIIHUAIBHON 0COOEHHOCTHIO
pa6otel Qum-namaty NAND-apxuTekTypbl: HeNnb3s Mepe3anucarb COAeP:KU-
MO€ OJHOW OTIEJIbHO B3SITOU €€ AYEMKU — MOMKHO TOJIBKO CTEPETHh CONEPKUMOE
JIOCTAaTOYHO OOJIBIIOTO OJIOKA slY€eK MaMsATH W MOTOM 3alucaTh TyAa HOBYIO
uHpopmanuto. M3meHenue conepkuMoro oaHoro Ourta (0OaifTa) JaHHBIX BO
GA1I-aMATH MTPOUCXOJUT MOATAMHO: CHaYajga ¢ MUKPOCXEMBbI (DIIAII-MAMSITH B
Oydep cunThiBaeTCsl OJIOK JAHHBIX, TOTOM 3TOT OJIOK CTHUPAETCA B MUKPOCXEME,
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2.5 YcerpolicTBa XpaHeHHsI HHPOpMaIiu

3aTeM B Oydepe u3MeHseTcsl Hy)KHbI OUT (06aiT) u OJOK JaHHBIX CHOBA 3allu-
CBHIBAETCSl B MUKPOCXEMY.

Ha Gaze Qumii-namsatu pa3paboTaHbl MAacCUBBI XpaHEHUs JaHHBIX (Ha-
npumep, Sun Storage F5100 Flash Array). Onu npenHa3zHaueHbI ISl TIOBBIIIE-
HUS OBICTPOACHCTBUS 0a3 JTaHHBIX U ONTHUMH3AIUN APXUTEKTYP CETeH XpaHEHUs
JAHHBIX C LETBI0 YBETUYEHHUS MPOU3BOAUTEIHLHOCTU MPU CHIKEHUH 3aTpart.
O6beMm xpanenust AanHbiX B Sun F5100 Flash Array na 6a3e TBepAOTENbHBIX
(dII-HAKONIUTENEeH MOXET AOCTUraTh AByX Tepabaiit. Sun F5100 oGnanmaer
IIPOU3BOJIUTENIBHOCTBIO 1,6 MITH ornepannii uTeHus u 1,2 MIIH onepanuil 3anucu
B CEKYH]ly, UIMEET MPOMYCKHYI0 crocoOHocTh 12,8 I'Gaiit/c. YcTpoicTBO 1O-
Ttpebisier 300 Br. [To undopmaruu Sun, ero paboune mapameTpbl COMOCTaBU-
MBI C CUCTEMOW XpaHEHUs TaHHBIX KJlacca NPEANpUsiTUs ¢ 3 ThIC. KECTKUX JTUC-
KOB, KOTOpbIE 3aHUMAIOT Oosiee 14 cTOEK U MOTPEOJIAIOT B JECATh pa3 OoJbIIe
anektposnepruu (40 kBr).

2.5.4 Ctpumep

Crtpumep — yCTpOMCTBO ISl pE3€PBHOIO KOMMPOBaHUs AaHHbIX (backup)
C )KECTKUX JIUCKOB HA MATHUTHBIE JICHTBHI.

CunTaercs, 4TO XECTKHUE TUCKA HE 00ECIeUMBAIOT JOJDKHOTO YPOBHS
0€30macHOCTH JUIMTENLHOTO XpaHeHus uHdopmaruu. s Oonee HageKHOTO
ApPXWBHOTO XPAaHEHUS TaHHBIX PEKOMEHIYETCSl IPUMEHSITh CTPUMEDHI.

OcHOBHOHM 3ajayeil pe3epBHOrO KOMUPOBAHUS SIBISETCA OOecredeHue
COXPAHHOCTH ONEpPAaTUBHON HMH(OpMalMU, TPeaCTaBIsoLIEe OoblIoe 3HAYe-
HUE I Tr00bIX npennpusatuil. [lotepu opranuzanuii, padoTaronmx ¢ 6aHKOB-
CKUMH CUETaMU KJIMEHTOB, OT OJIHOTO Yaca MPOCTOsI, BBI3BAHHOTO BPEMEHHBIM
cboeM B paboTe KOMITBIOTEPHOTO 000pYAOBaHMUS, MOTYT UCUUCISATHCS MUJLIHO-
HaMu J0Ju1apoB. [loTepu, BhI3BaHHBIC MOJTHOM yTpaToil KOMMepUYeCcKo HHPOP-
MaIliy, MOTYT IMPUBECTH K TIOJTHOMY Kpaxy MpPeIITPUATHA.

ExemHeBHOE TIPOBEJCHNE PE3EPBHOTO KOMMPOBAHUA (a JIydlle ABa, TPU
pas3a B JICHb), XOTh U SBJISCTCA HAUTYYIINM BBIXOJIOM C TOUKH 3peHHs Oe30mac-
HOCTH JAaHHBIX, HO JJIsi XpaHEHUS HECKONBKUX KOMUU TPeOyeTcs CIUIIKOM
MHOTO MECTa Ha MarHUTHBIX JIeHTax. [loaToMy, KpoMe IMOJHOTO Pe3epBHOTO
KOIUPOBAHUS, MPUMEHAETCS MHKpEMEHTaabHOe U JudpepeHnmraibHoe KOmupo-
BaHue. B 3TOM ciyuae mocie mepBOHauaIbHOIO MOJHOTO KOMHUPOBAHMS BCEH
HEe00XoanMoi WH(OpPMAIIMK BBITIONHAECTCS KOMMPOBAHWE TOJILKO HOBOU W W3-
MeHeHHOW uH(popManuu. {15 MHKpPEMEHTaIbHOTO METOJa MOJHOE KOMUpPOBa-
HUE MEePUOINYECKU TTOBTOPSIETCA.
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Jlnst HeOONMpIIMX JIOKANbHBIX ceTed (10 20 KOMIbIOTEPOB) BO3MOKHO
IPUMEHEHUE OJIHOTO CTpUMEpa (JIEHTOYHOI'O MPUBOJA) CO CMEHHBIMU JICHTOY-
HBIMHM KapTpHKaMu. Takue yCTpOCTBa XapaKTEPU3YIOTCS OTHOCHTENIBHO He-
OOJIBIIMMU CKOPOCTHBIMH U EMKOCTHBIMHU XapaKTEPUCTUKAMU (BMECTHTEIb-
HOCTh ogHOTO KapTpumka oT 40 10 400 I'6, B 3aBUCHMOCTH OT IJIMHBI JICHTHI U
CTETeHU CKaTHsl MH(POpPMAIMK MIPH KOTIMPOBAHUH) U HEBBICOKONW CTOMMOCTBIO.
CKOpOCTh YTEHHSA/3aMUCH TAaKUX YCTPOWCTB HAXOAUTCS B mpeaenax 6 — 12
M6/cex. HemocTtaTkoM TakuX YCTPOMCTB SIBISIETCSI HEOOXOAMMOCTH BPYUYHYIO
3aMEHSATh KapTPUIKU MO MEPE UX 3aIIOJTHEHHUS.

Hns cpennux npeanpuatuil (10 100 KOMIBIOTEPOB B CETH) CYIIECTBYIOT
aBTOMATUYECKUE JIEHTOUHblE OMOMMOTEKH, crocoOHble BMemarh Ao 10 kap-
TpUJKEN 0THOBpeMeHHO. Takas 6ubimoTeka caMOCTOSTENIbHO BEIOMPAET HE0O-
XOJMMBIN KapTPUIK U BCTABIIAET €r0 B JICHTOYHBIA MPUBOJ JUIS JalbHEHUIIECH
pabotbl. UrteHue/3anuch MHGOpPMALMK MPOU3BOAUTCA TOJIBKO C OJHOTO Kap-
TPUIKa OJJHOBPEMEHHO €O CKOpPOCThIO OT 21 10 43 ['6/yac. O61miast eMKOCTh 3a-
rpykeHHou 6ubamorexku coctasisieT a0 1.6 TO nanubix. Takue ycTpoiicTBa Mo-
I'yT OBITb BCTPOEHBI B CEPBEPHBIN MIKA(, SBISAIOTCS MOJHOCTHIO ABTOHOMHBIMHU
1 He TpeOyIOT BHUMAHUS CO CTOPOHBI aIMUHHUCTPATOPA.

B nenTtounble OuOMMOTEKH O0Jiee BBICOKOTO YPOBHSI HMEETCS BO3-
MOXHOCTh YCTAHOBUTH Cpa3y HECKOJIbKO MPHUBOJIOB [JIsi oOecreueHus He-
00X0IMMOM CKOPOCTH uUTeHHus/3anucu uHpopmauuu. Hanmpumep, B 1€HTOUHYIO
oubamotexky Scalarl00 MOryT ObITH YCTAHOBJIEHBI 8 JICHTOYHBIX PHUBOJIOB AJIS
obecrieyeHus: TEOPETUUECKON CKOPOCTU uTeHMs/3anucu uHdopMamuu 10 560
MG6/cek ¢ obmieit eMkocThio Xxpanumoi uHdopmaruu 1o 28.8 T6. Ha mpakrtuke
CKOPOCTbh YTEHMSI/3aIIUCH TAaKUX CHUCTEM OTPAaHUYMUBAETCS TOJBKO MPOITYCKHOM
CIOCOOHOCTBIO CYIIECTBYIOIIMX KAHAJIOB CBS3H.

HaubGonee kpymHbie pacmpeneneHHbie cuctembl (6omee 250 Komb-
I0TE€POB) MpU 00beMax MHPOpPMAIUH, MOATIEKAIIEH PE3ePBHOMY KOMPOBAHUIO
6osee 1TO/cyTku UCHONMB3YIOT BUPTYaJbHBIE JIGHTOUHBIE OUOIMOTEKH. B Takux
cucreMax ucnonb3yercs cxema D2D2T (Disk To Disk To Tape), a ve [duck —
Jlenta (D2T — Disk To Tape). Takas cucrema npeACTaBISIOT COOOM TMCKOBBIN
MacCHUB, HAOpsIMyI0 TMOJKIIOUYEHHBI K COOCTBEHHOM JIEGHTOYHOM cucteme. U
MacCCHUB KECTKUX JUCKOB M JIEHTOYHAs CUCTEMA OOBbEAMHEHBI B OJHOM KOpPIyce
U COCJIUHSIIOTCS MEXKTy CO00# OBICTPOICUCTBYIONMIMMH KaHAJaMU CBSI3U (OObIU-
Ho SCSI).

B sr10ii cucTreme mpouecc pe3epBHOIO KONMUPOBAHUS ITPOUCXOIUT Clie-
AyIoIuM 00pa3oM: HHpOpMAIUs, MOAJEKaIas pPe3epBHOMY KOMHUPOBAHHUIO,
MEPEAAETCS] ¢ YCTPOMCTB CBOErO0 HENMOCPEACTBEHHOI'O XPAaHEHUsS Ha JUCKOBYIO
4acTh TMOPUTHON CUCTEMbI XpaHEHHsI, UTO MPOUCXOAUT JOCTATOUYHO OBICTPO, a,
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2.5 YcerpolicTBa XpaHeHHsI HHPOpMaIiu

CJIeIOBAaTENIbHO, MEHBIIIE 3arpykaeT KaHajbl nepefauu JaHHbiX. [lomyuenHas
uH(popMaIs 1anee MepernruchbiBaeTCs Ha JICHTHI, HE 3arpy»asi BHEITHUE JTUCKO-
BbIE€ CHCTEMbI U 00€cleunBasi TOJDKHBIA YpOBEHb HAJCKHOCTU XPaHEHUS WH-
dbopmarnmm.

K nanbonee pacnpocTpaneHHBIM (popMaTaM CTPUMEPOB CPEAHETO Kilacca
otHocstcs DDS, DAT, DLT, SuperDLT, DLT VS80, Ultrium u np.

Texnosoruss DDS — B HakonuTensIX 3TOM TPYIIbl HUCIOIB3YyeTCS 4-
MuuMeTpoBas JeHTta ¢popmara DDS (Digital Data Storage), yacto omm0o4HO
HazpiBaeMoro DAT (Digital Audio Tape). Tepmun «DDS» omobpen DDS
Manufacturers Group u otTHocutTcs K wucxoaHomy ¢opmary DAT, no-
nmycKarolieMy XpaneHue 10 4 ['6aiT qaHHbIX co ckaTueM uiu 2 ['6aitT 6e3 cxa-
TUS. B HOBBIX YETBIPEXMUUIMMETPOBBIX HAKOIUTENAX MCIOJIB3YETCS CTaHAApT
DDS-4, ob6ecnieunBaronuii eMkocth B 20 I'Gaiit 0e3 cxxatusg wiau okosio 40
['GaiiT co cxxaTveM U CKOpOCTh nepenayu nanueix 40 Mourt/c.

Texnonorusa DAT pazsuaercs ¢ 1989 r. Hocutens — KapTpuIK BeJU-
YUHOM 4yTh MeHblue ayauokacceTbl (DAT-kapTpumxu HCHONB3YIOTCA U IS
BBICOKOKAQYEeCTBEHHOH 3aliCH MY3BIKH, YTO CIeAyeT U3 ux HazBaHws — Digital
Audio Tape). 3anuce Npou3BOAUTCA B OAHOM HAIpaBJICHUH MO BCEW IMIMpPUHE
neHTbl. CoBpemeHnHbI crannapT DAT72 mo3BossieT XpaHUTh Ha OJHOM Kap-
tpumke DDS 36/72° I'b uHbOpMALMK U MPOM3BOINTH YTEHHE/3aIACh CO CKO-
poctbio 20/40° Mb/c. Crpumepsl DAT momaepxkuBaroT TexHomormio One
Button Disaster Recovery (BoccTaHOBJIEHHE COCTOSIHUSI CUCTEMBI TIOCJI€ TOJTHOM
MOTEPU COJIEPKUMOT0 JUCKOB 0€3 HEOOXOIUMOCTH (POpMaTUPOBAHUSI HOBBIX
nuckoB, yctranoBku OC u 1. 1m.). Texnomoruss DAT sBnseTcss aOCONMIOTHBIM
YEMIIMOHOM: CBBIIIE ITOJIOBUHBI HCIIOJIB3YEMBIX CEMYAC B MUPE HAKOIIUTENIEH Ha
MarHUTHOM JIEHTE — 3TO CTPUMEPHI TOTO Wi uHoro gopmarta DAT.

Texnonorusa DLT nosBunace B 1985 r. — kopnoparuss DEC BeimycTriia
ctpumep TK-50, B pe3ynbTaTe pa3BuUTHS KOTOporo mosiBuics ¢opmar Digital
Linear Tape. B nHactosiee Bpemst o01aiareneM rmpaB U OCHOBHBIM pa3paboTyu-
koM TexHosioruu DLT sBnsercs kommanuss Quantum. Hocurens — kBaapaTHbIN
kaptpux 10x10 cm. 3anuchk TpoU3BOANUTCS B ABYX HAIIPABJICHUSAX MOCIEAOBA-
TEIbHO YEIHOYHBIM CIOCOOOM (CHauyaja BIEpen, 3aTeM Hazajl, 3aTeM OIATh
BIleped, U T. A. A0 MOJHOTO MCHOJb30BaHMS IIUPUHBI JEHTbI). COBpEeMEHHBIN
cranaapt DLT8000 mo3BosisieT xpaHuth Ha ogHOM Kaptpuke DLT IV 40/80"
I'b mHbOPMALKK ¥ MPOM3BOAUTH YTEHHE/3AMHCh CO CKOpOcThio 6/12° MB/c.
Crpumepsr DLT8000 moryT Takyke YMTATh/IIHUCATh KAPTPHUIKUA TPEIBLIYIINX
¢opmatoB DLT IIIXT u DLT III. Cpennee Bpems goctyna k ¢ainy — 50 c.

" Bropast mudpa — 06beM CxaToi HHPOpPMALHH
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Ctpumepst moryT pabotath co 100% 3arpy3koii (24 yaca B CyTKH), YTO MO3BO-
JISI€T CTPOUTDH HA UX OCHOBE OMOJIMOTEKM MATHUTHBIX JICHT.

Texnosorusa SuperDLT — mo3Boinser 3anuckiBath Ha SDLT-kapTpumx
160/320" I'b mpu ckopoctu obmera 42/85  MB/c. YCTpoiicTBO MOKET YHTATH
DLT IV kaptpumxu, 3anucanubie Ha DLT8000. Cpegnee Bpems aoctymna K
daiiny — 70 c. Ctpumep MoxkeT pabotath co 100% 3arpy3koiu.

Texnonorus DLT VS80 mno3Bonser XpaHUTh Ha OJHOM KapTpUIDKE
320/640" I'b uHbOpMALHHL.

Texnosorus Ultrium sBiseTcss mepBoil peanuzanueit cragmapta LTO
(Linear Tape Open), coBmectHoro npoekra HP, IBM u Seagate. Kaptpumx
Ultrium Generation 1 no pazmepy noutu He otiaudaetcs oT DLT. B kapTpumx
BCTPOCH MUKPOUHII, KyJla 3aITUChIBACTCS MH(OpMAIUs O 3aluCaHHbIX (ailiax u
UX MECTOHAXOXJCHHHM, a TaKXKe CTAaTUCTUKA MWCIOJb30BAaHUS KapTpHUIKA.
Ultrium 800 mo3BossieT 3amuchiBaTh Ha Kaptpumk 400/800° I'b mpu ckopoctu
o6mena 40/80” Mb/c. Ctpumep MosxkeT paboTtath co 100% 3arpy3Koii.

Wtak, MakcuMalibHasi eMKOCTh KapTPHUKEN JJI Pa3HbIX TEXHOJIOTHH CO-
craBjseT, [ 0anT:

DDS — 40,
DAT - 712,
DLT - 80,

SuperDLT - 320,
DLT VS80 - 640,
Ultrium - 800.

2.6. YcTpoucTtBa BBoAa MHhopMmauum

K ycrpoiictBaM BBOAa MH(MOpMAIIMK TEPCOHATBHBIX KOMIIBIOTEPOB OTHO-
CATCS MPEXJIE BCETro KJIAaBUATYypa M «MBbIIIbY, KOTOPHIMU JIF000I MOJIb30BaTENb
MIOCTOSTHHO TIOJIb3yeTcs. Pexke MCTIoNb3yIoT cKaHep, TuruTaiizep, Web-kamepa u
MY3BbIKaJIBHBIE YCTPOWCTBA BBOJA.

2.6.1. KnaBmaTtypa v MbiLb

KnaBuatypa — 101 — 105 kiaBuiHasi, UMeeT JJATUHCKUE U PYCCKHUE OYK-
BbI, LIU(PBI U APyrue CUMBOJIBI (MIEPEKITIOUEHNUE JAaTUHCKUX U PYCCKUX OYKB B
Microsoft Windows coderanmem kimaBuin Jlepprd Alt+Shift mim Ctrl+Shift).
MynbpTUMeuifHas KIIaBUaTypa (CM. pHCYHOK 2.23, KJIaBHaTypa SprOHOMHYHAS)
MMeEeT JOTOJIHUTEIbHBIC KIIaBHIIN — 3amyck MHTepHeT-Opay3epa, mporpaMMbl
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JUTsL pabOThI C BJIEKTPOHHOM MOYTOM, 3allyCK YHUBEPCATBHOTO MPOUTPHIBATENS,
KJIABUILIM PETYJIUPOBAHUS TPOMKOCTHU U TIP.

CymiecTByeT MHOKECTBO
porpaMM JJisi OOy4eHus CIIero-
My JCCSATUTIAIBIIEBOMY METOIY
ObICTpONl  TeuyaTd, Hampumep,
"COJIO Ha KJIaBuaType"
(http://ergosolo.ru/products/). B
CJIIETIOM METOJ€ MeYaTH KaKIbIN
W3 TAJBIEB JIBYX PYK HCIIOJIb3Y-

CTCA Ul HaXATHC Ha ONpenc- Pucynoxk. 2.23. becipoBoaHoii Habop

JICHHBIC KJIaBHIIM (CM. PUCYHOK. | ogitech Cordless Desktop Comfort Laser
2.24).

Pucyuok. 2.24. Knasuarypa [1K u gecsarumnaibleBbli METO

MaHunynsTop MbIllb — HHCTPYMEHT Jisi pabOThl ¢ 00bEKTaMU Ha pado-
YeM CTOJIE ONepallMOHHOM cucTeMbl. Mcnonb3yeTcs A1 BbIOOpa HY»KHOTO OKHa,
¢aiina, NO3UIMU B MEHIO, B TEKCTE, MOJS HA SKpaHHOM (opma u mp., AJid OT-
KpbITUSl (ailjioB (IBOMHOM WIJIM OJAMHOYHBIM IIETYOK JIEBOM KHOIKH), BBI30Ba
KOHTEKCTHOTO MEHIO (TpaBasi KHOIKA), IPOKPYTKH CIHCKa WM TEKCTa (KOJIeCH-
KO MbILIKK). B Hacrosiee BpeMsi HCIONB3YIOTCSI MBIIIN ABYX THIIOB — ONTH-
YeCcKHE U JIa3epHble, MpoBoAHbIE (c moakioueHneM k USB-nopty) muiu Gecripo-
BojHbIE (K USB mogkitodaeTcsi npueMo-nepesaTyuk paanocuruana). ['naBxas
TEXHUYECKasl XapaKTePUCTUKA MBIIIN — pPa3pelIeHne ONTUYECKOIO CEHCOpa, KO-
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TOpOE U3MEPSETCS B TOUKax Ha aroiM (dpi mimu Cpi — count per inch.) u moxer
cocraiaTh 600 — 3200 dpi.

CyIecTByIOT OECIIPOBOIHBIC KOMIUICKTHI KJIaBHATypa + MBI (CM. pH-
CyHOK. 2.23), Takoi KOMIUIEKT KOMIUICKTYETCS OJIHUM IPHEMHHKOM pa-
auocurHana. Yacto oH ke CIY)KUT 3apsAHBIM YCTPOHCTBOM IS aKKyMYJISTOP-
HBIX OaTapeek, KOTOPBIC SBJISIOTCS UCTOYHUKAMHU IMHUTAHUS IS OCCIIPOBOIHBIX
YCTPOUCTB.

2.6.2. CkaHep

CkaHep — yCTpOMCTBO JUIsl aBTOMaTHU3UPOBAHHOIO CUUTHIBAHUS (CKaHU-
poBaHusl) rpaduueckoil nHGOpMaLUK.

[IpyHIMIN IEWCTBUS CKaHEpa 3aKJIOYaeTCs B CIEAYIOLIEM: YCTaHOBIICH-
HbIi B HEM HCTOYHHMK CBETa 00JIydyaeT CKaHHUPYEMbI OOBEKT, a ONTHYECKas
CHUCTEMa CKaHEepa BOCIIPUHUMAET OTPAXKEHHBIN OT 00bEKTa CBETOBOI MOTOK, KO-
TOPBIA C MOMOIIBIO MPOTrpaMMbl CKAaHMPOBaHUA MpPeoOpasyercss B LHUPPOBYIO
bopmy.

CkaHepbl pa3fensitoTcsl Ha Ba OCHOBHBIX THIIA:

® HAaCTOJIbHbBIE,
® pYyYHBIE.

CymiecTByeT Tpu pa3HOBUIHOCTH HACTOJIBHBIX CKAHEPOB:

® [IJJAaHUIETHBIC
® pYJOHHBIE
® [IPOCKLIHOHHBIE.

OcHOBHOW THIT ckaHepa njsi HeOonbuX (popmaToB (A4) B HacTrosIiee
BpEMS — HACTOJIbHBIN TUIAHILIETHBIN.

XapakTepuCTUKOW KauyecTBa CKAaHEPOB SBISIETCS pa3pelIeHUEe, H3Me-
psieMoe 4uciIoM Todek Ha JoiM — dpi. Xopomme ckanepsl umeroT 1200-2400
dpi. B ocHOBHOM, COBpeMEHHbIE IJIAHILIETHbIE CKaHEpbl LBeTHbIE ¢ 24 — 36
OUTHBIM MPEACTABICHUEM I[BETA.

B nuaHmeTrHoM ckaHepe CKaHUpYIOIIas KapeTka — OJIOK, 00beau-
HSIONIUN B ce0e MCTOYHHMK CBETA U ONTHUYECKYIO CUCTeMY (IIMpHUHA €€ OOBIYHO
210-220 MM), mepemelaercs OTHOCHTENIbHO OyMarud C IMOMOIIbIO IIaroBOrO
neuratens. OnTuyeckas cucTemMa COCTOMT M3 OJIHOTO WIJIM HECKOJIBKUX 3€pKal,
JUH3bI (JINOO MPU3MBI) U CBETOUYBCTBUTEIBHON MAaTpHUIbl. MaTpulia COIepKUT
TPHU JUHENKNA CBETONPUEMHBIX AJIEMEHTOB (MO OJHOU JMHENKE HAa KaXKIblid U3
0a30BBIX I[BETOB — KPACHBIH, 3€JICHBIN, CHHHI) U ONMTUKO-3JIEKTPOHHBIN Mpeoo-
pa3oBaTenb. 3a OJUH TAaKT pabOThl CKaHepa MaTpula «pororpapupyer» oue-
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pEIHOW TOPH3OHTAIBHBIA ()parMeHT (JIMHUIO, CTPOKY) opuruHaia. [Ipu sToM
TPU «Pa3HOLBETHBIX» 3JEMEHTA MATPHIIBI 00ECIeUnBaIOT (POPMHUPOBAHUE OJI-
HOT'O TTUKCEJIS OYIyIIero OTCKAaHMPOBAHHOTO M300paXkeHus. J{i1si ckaHMpOBaHUs
n300pakeHUs] HEOOXOMMO OTKPBITh KPBIIMIKY CKaHEepa, TMOJO0XKHTh CKaHUPYe-
MBI JINCT HA OCHOBAaHWE M300pakeHHEM BHU3 (WM BBEpPX JUIS MPO3PAYHBIX
ckanepoB HP scanjet 4600, cm. pucyHOK
2.25), mociie 4ero OnyCTUTh KpbImKY. Jlanb-
HElflee yrpaBlieHHE IMPOIECCOM CKaHUPO-
BaHUS OCYIIECTBIISIETCS C KIIABUATYPhI KOM-
IBIOTEPa — C UCHOJIB30BAHUEM MPOTPAMMEI
CKaHMPOBAHMUS, TOCTABISIEMOI CO CKaHEPOM.
B nmporpamme Bo3MoOkHa HAacTpoiika MHOTO-
YHCJACHHBIX IapaMETPOB  CKAHHWPOBAHHUSL.
KoHCcTpyknMs MJIaHIIETHOTO CKaHepa IIo-

3BOJISIET CKAHMPOBATH HE TOJILKO OT/IEIILHBIE PucyHok 2-_25- Ckanep
JIUCTBI, HO U CTPAHHMIBI TOJICTOIO JKypHAasa HP scanjet 4600
WM KHUTH.

Jlns mpumepa B Tabnmuue 2.14 npuBeneHa XapakTepucTuku ckanepa HP
scanjet 4600.

B pyJIOHHBIX cKkaHepax OTJEIbHBIEC JUCThl JOKYMEHTOB IPOTATUBAIOTCS
BpalIAIOUMCS BaJIMKOM MHMO 3aKpEIJIEHHON HEMOABUKHO CKaHUPYIOUIEH ro-
noBkH. K pyJlIOHHOMY THUIIy OTHOCSATCS IIMPOKO(OpPMATHBIE CKAHEPHI C IIUPHU-
HOM obOyacTu ckanupoBaHus oT 635 go 1372 mm, Hanpumep Contex Cougar SX
25" numu CalComp ScanPlus IV 954 C (1372mm).

IIpoexknuonHble CKAHEPbl HAMIOMUHAIOT COOOM CBOEOOpA3HBIA TMPO-
EKLMOHHBIN armapar. BBOAUMBINA TOKYMEHT KJIAJIE€TCS HA NMOBEPXHOCTh CKaHU-
pOBaHUsI N300paKEHUEM BBEPX, OJIOK CKAaHUPOBAHUSI HAXOIUTCS MPHU ITOM TaK-
e Haeepxy. Ilepemeniaercss TOJBKO CKaHHpYollee yCcTpoiucTBO. OCHOBHOMU
O0COOCHHOCTBIO JAHHBIX CKAaHEPOB SIBJISIETCS BO3MOXKHOCTH CKAaHHUPOBAHUS IPO-
EKLIUA TPEXMEPHBIX MPEAMETOB.

JInst Toro 4toObl BBECTH B KOMIIBIOTEP KaKOW-TMOO JOKYMEHT IMpHU TO-
moru pyuHoro (handheld) ckanepa, Hago 0e3 pe3KUx ABUKEHHUH TMPOBECTU
€ro CKaHUPYIOILEH roJIOBKOM Mo n300paxeHuto. PaBHOMEpPHOCTh nepeMeleHus
CKaHepa CYIIECTBEHHO CKa3bIBa€TCS HAa KAauye€CTBE BBOJUMOIO B KOMIIBIOTEP
U300paKEeHUs, KOTOPOE OOBIYHO 3HAYUTENILHO HIKE, YEM y JPYTUX TUIIOB CKa-
HEPOB.

JIns mpeBpaieHuss OTCKaHUPOBAHHOM TEKCTOBOM KAPTUHKU B TEKCTOBBIN
JOKYMEHT, COCTOSIIIMA W3 OTAEJBbHBIX CHMBOJIOB, CITy>KaT IMPOTrpaMMBbI pacIio-
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3HaBaHus Tekcta (OCR-cucteMsl). M3 pycckux cucteM Hambojiee Xopoio ceos
3apekoMeHIoBaja cucrema FineReader.

Ta0nuia 2.14. Texanueckas xapakrepucTrka ckanepa HP scanjet 4600

Haumenosaunue

XapakTepucTuka

Tuma ckanepa

JIAHIIE THRIHN

PexuMmbl BBOZIA

KHOIIKHM Ha JIUIIEBON MTaHEeH:

«CKaHUPOBAHUEY, «KOMTUPOBAHUEY, «IJI. IIOUTAY,
«share-to-weby, «3anuch JOKYMEHTa Ha TUCK»

[10O ot HP nnsa coznanust u 06padotku ¢hoTonzodpa-
SKCHUM

CxopocTh npeBa-
UTEIBHOTO MPOCMOTPA

6 CEeKyH]I

ICKOpOCTB CKAaHUPOBAHUS

uBeTHOE oTonzoopakenue 10x15 cm: 27 cekyHa
YepHO-0€eIIbIil pUCYHOK: 22 CEKYH/]IbI

Pazpemenue npu ckaHu-
[poBaHMU

ortnueckoe: 2400 1/

anmapatHoe: 24002400 1/n

yiydiieHHoe: 10 999 999 /1 (3aBUCUT OT MaMATH
KOMITBIOTEPA, CBOOOHOIO MECTa Ha IUCKE U IPYTUX
napamMeTpOB CUCTEMBbI)

TOKyMEHTa

Pa3psaHoCTh 48 out
MacitabupoBanue ot 10 7o 2000% c marom 1%
MaxkcuManbHbIl pasmep  [216%297 mm

NuTtepderic coenMHEHUS

1 BeicokockopocTHOM nHTEpdetic USB 2.0

|CoBmMecTuMOCTS ¢ onepa-
[IUOHHBIMU CHCTEMaMU

Microsoft® Windows® (98, 2000, Me, XP Home u
Professional Edition), Mac OS X 9.1 nau 10.1 u
BEIIIIC

["abapuThI

488x340x83 mm

Bec HeTTO

ckanep: 1,4 xr., nepxareins: 0,5 kr.

dopmarthel ¢paiiios

Bitmap (BMP), TIFF, GIF, PDF, HTML, JPEG,
FlashPix (FPX), ckatsiit TIFF, PCX, PNG, RTF,
TXT
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2.6.3. Aurntansep, rpacduyeckun nnaHweT

Jlururaizep — yCTpOIMCTBO, KOTOPOE MCIIONIB3YeTCs ISl OU(BPOBKH KOH-
CTPYKTOPCKOM JTOKYMEHTALUU (UEPTEXKEN).

['paduyeckuii muaHIeT ¥ MHTEPAKTUBHBIN NMEPHEBOM TUCILICH — YCTPO-
CTBa, KOTOPBIE UCTIOJIB3YIOTCS B KOMIBIOTEPHOU rpauke U aHUMAIMU U B3au-
MOJICHCTBYET ¢ Tpaduueckumu npuioxeHussMu trrma Adobe Photoshop.

Jlururaitzep MOXeT UMEeTh pazMep pabouel obmactu Al, pabouas 00-
JIACTh €r0 BBITJISAIUT, KaK yepTexkHas qocka. [Ipumensercs aururansep Ajs mo-
TOYEYHOT'O KOOPJMHATHOIO BBOJAA rpapuuecKux U300pakeHUN B CUCTEMAax aB-
ToMaTu3upoBaHHOTO NpoektupoBanus (CAIIP).

Jururaitzep u rpa@uyeckuil IIaHIIET OOBIYHO COJIEPKUT PadOUyIO
IUIOCKOCTb, PSZIOM C KOTOPOM HAXOMASTCS KHONKU yrpaBieHus. J[is BBojxa UH-
(opMaLMK CIYXKUT CIIEHUATBHOE MEPO WIIK KOOPAUHATHOE YCTPOMCTBO C «IPH-
LEJIOM», TOJKIIOYEHHOE KabesieM K IUTaHILETy WK ¢ OeCIpOBOIHOM Nepeaadei
naHHbIX. CaM auruTai3ep MOJKIIIoYaeTcs K KOMITbIOTEpy Kabenem uepes USB-
nopt. Pa3pemaroniasi cnmocoOHOCTh TakuX IpaUUecKuX IUIAHILIETOB HE MEHEee
100 dpi (Touek Ha aroiMm).

B HeKOTOpBIX quruTaiizepax BBOA HHPOPMAILIMK MOKET POUCXOAUTH O€3
CHeIMaIbHBIX MEPHEB WM MPUIIENIOB, TaK KaK pabouas MOBEPXHOCTH TIJIAHIIIETA
o0JazaeT YyBCTBUTEIBHOCTBIO K HA)KaTUIO MEPOM, OCHOBAHHOW Ha UCIOJIb30-
BaHUU Tbe303JIeKTpruyeckoro dddekra. [Ipu HakaTUM HA TOUYKY, PACTIOJIOKEH-
HYI0 B npujenax padouell MOBEPXHOCTH IUIAHUIETA, MOJ KOTOPOW MpOJIOKEHA
CETKa W3 TOHYAWIINX MPOBOJHUKOB, Ha IJIACTHUHE MbE303JIEKTPHUKA BO3HHKAET
pPa3HOCTh MOTEHUHANOB. KOOpAWHATEI 3TOM TOYKH CUMBBIBAKOTCS IPOrPaAMMOH,
CKaHMPYIOIIEH CETKY MPOBOJIHUKOB. JTa MpOorpaMma 3allOMHUHAET KOOPAUHATHI
TOYEK M MOKa3bIBaET rpaduueckre 00bEKThl HA MOHUTOPE.

B rpadmueckux miuaHIeTax 1 MHTEPaKTUBHBIX MOHUTOpaX (CM. pUCYHOK
2.26) 1isi pUcOBaHUSI MCIIOJIB3YETCsl YCTPOMCTBO BBOjA (OECIIPOBOIHOE MEPO),
Ha)kaTHEe KOTOPOro Ha MOBEPXHOCTh paboyel 00JacCTH CUUTHIBAETCS C UCIOJb-
30BAHMEM TEXHOJIOTHH 3JIEKTPOMArHUTHOTO PE30HAHCA.

OcHOBHBIE 33/1a4H, PEIIaeMbI€ C UCIIOJIb30BAHUEM ATUX YCTPOUCTB:

® PHUCOBAaHHUE;

e penaktupoBanue Ghororpaduii U N300pAKEHUN;

® CO3/I1aHME KOJUIaXKeH, OTKPHITOK U KaJIeH1apei;

® KOMIIbIOTEpHas aHuManus u 3D-MoaenupoBaHue;
e paboTa B MyJbTUMEIUNHBIX MIPUITOKEHUSX;
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® ay/IHoO- U BUJICOMOHTAK;
® pacro3HaBaHUE PYKOMUCHOTO TEKCTA IIp.

Market Development (by Value)
Total: 1585 NoAPs /

5 A

2005

Pucynoxk 2.26. I'papuueckuii miaHIieT 1 MHTEPAKTUBHBIN NTEPHEBOM

JUCIIIEH

B tabnuue 2.15 nmpuBeseHbl HEKOTOPbIE TEXHUYECKHUE XapPaKTEPUCTUKU
JUTHUTA3epa U IUIaHIIeTa.

Tabnuua 2.15. Texundyeckas xapakTepUCTHKA JUTUTAN3Epa U IJIAHIIETa

HanMeHoBaHme I[I/IH/IT_aﬁzepa CalComp [Tnanmer Wacom Intuos3
DrawingBoard V 2436 A4
dopmar Al Ad
JlpaiiBepsbl Microsoft Windows 95/98/NT/Me/2000/XP
WnTepdetic USB, RS-232 USB
TouHOCTE + 0.002 groiim (£ 0.051 mm) + 0,25 Mmm
Pa3pemenue Jlo 500 nunHui/MM 0,005 mm
Texuonorus DJIeKTpOMAarHuTHas DJIEKTPOMAarHuTHBIA ~ pe30-
HAHC
Pexxum paboTsl Point, line, run, track, incremen-|IIporpammer Adobe Photo-
tal, prompt shop, Corel GS u ap.
Kypcop 16-u KHOMOYHBIA KypcOp, MPO-|8 KHOMOK M 2 CEHCOpPHBIE
BOJHOM MOJIOCKH

2.6.4. CeHCOpPHbIN MOHUTOP

CeHcopHbIE MOHUTOPHI OTIMYAIOTCS OT OOBIYHBIX MOHHMTOPOB TE€M, YTO
OHM MMEIOT Ha MOBEPXHOCTU 3KpaHa CIEUHAIBHOE MOKPBITHE, KOTOPOE YYBCT-
BUTEJIBHO K NMPUKOCHOBEHHUSIM U MEPENAET KOOPAUHATHI 3TOTO NPUKOCHOBEHUS
yepe3 CHelUaIbHBIA ApaiiBep B OlepalMoHHYI0 cuctemy. Hambomnee dacto
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IpaBep SMYJIHPYET MAHUITYJIATOP MBI KOMITbIOTEPA, THOO B3aUMOICHCTBYET
CO CHEIMaTbHBIM MPOTPAMMHBIM obecrieueHreM. CeHCOpHbIE IKPaHbl UCTIOJIb-
3ytoTcsl Takke B MoOWiIbHBIX Tenedonax, KIIK, TIK-mMoHnoOm0Kax, B MHTEpaK-
THUBHBIX Y4€OHBIX JOCKaX U IPYrux ycTporcTBax. CEHCOpHbIE MOHUTOPHI B Ha-
CTOsIIIIEE BpeMsl HauOOJee 4acTO MOXKHO BCTPETUTh B T€PMHUHAIAX MO OIUIATE
Pa3IMYHBIX YCIYT, HHPOPMAIIMOHHBIX CHCTEMaxX BOK3aJiOB, B pecTOpaHax Mpu
odopmiieHnn 3aKa30B opHUIMaHTaMUd U T. . OHM MOTYT MCHOJB30BATHCS Kak
MOHHUTOPBI 00bIYHBIX HacTONbHBIX [IK. CymectBytor I1IK-MoHOOIOKH € ceH-
COpPHBIMU 3KpaHaMmu (Hampumep, pupmbl HP) ¢ addexTHpIM ynipaBneHueM namn-
KaMmu U (ailiaMu ¢ TOMOIIbIO PyKH (ITOX0XKE Ha yIpaBlieHUe Tau-PpoHamu).
Cy1iecTByeT HECKOJIBKO BUJIOB CEHCOPHBIX TEXHOJIOTHI:

— PpEe3UCTUBHaf,

— IIOBEPXHOCTHO-aKyCTHUYECKa,

— EMKOCTHaf,

— wuH(}ppakpacHas.

Pe3ucTuBHAs CEHCOpHAs MaHEIb MMEET MHOTOCIOWHYIO CTPYKTYpY, CO-
CTOSIIIIYIO M3 JIBYX MPOBOJSIIMX IMOBEPXHOCTEH, Pa3/IEICHHBIX CIEIHAIbHBIM
M30JUPYIOIIUM COCTaBOM, PacHpeeI€HHBIM 0 BCEHl IJIOMIAaau aKTUBHOM 00-
nacTy sKkpaHa. [Ipu kacaHuu HapyKHOTO CJ0s, BHIMOIHEHHOTO U3 TOHKOIO MPO-
3payHOro IUIACTHKA, €r0 BHYTPEHHSSI MPOBOJAILIAS MOBEPXHOCTh COBMEIAETCS
C IPOBOJSIIHAM CJIIOEM OCHOBHOW CTEKJISIHHOW IUIACTUHBI, UTPAIOILIEH pOJIb Kap-
Kaca KOHCTPYKIMH, Onarojapsi 4eMy MPOUCXOJUT U3MEHEHHE CONMPOTUBIICHUS
BCEH CHCTEMBI. DTO U3MEHEHHE (PUKCUPYETCS] MUKPOMIPOIIECCOPOM KOHTpOJLIe-
pa, epeIaroIMM KOOPIUHATHI TOYKM KacaHUs YIpPaBJISIOLIEH POrpaMMe KOM-
IBIOTEPA.

[ToBepXHOCTHO-aKycTHYeCKasi BoJiHOBas TexHojorus [IAB (SAW —
Surface Acoustic Wave) ocHOBaHa Ha UCIOJIb30BAHUU CBEPX3BYKOBOT'O CHUTHA-
Ja, BEIpa0aThIBAEMOTO MbE303JIEKTPUUECKUMU MTpeo0pa3oBaTesiMu Juist oceid X
u Y. BonHbl HanpaBieHbl NepHeHANKYISPHO APYT APYTy U 00Opa30BBIBAIOT KO-
OpIMHATHYIO CE€Th BCEro moiig naHenu. [IpukocHOBEHUE K 3KpaHy MOTJIOUIAET
4acTh BOJIH, MPOXOSAIIMX B 3TOT MOMEHT Yepe3 MeCTo KOHTakTa. [lomydyennbie
JaTYMKAMU CUTHAJIbI OTJIMYAIOTCS OT ATAJIOHHOTO, YTO MPUBOAUT K aBTOMATH-
YECKOMY OIpPEACIICHUI0 MECTa KacaHus 1o ocsiM X U Y. YHHUKaIbHOU 0coOeH-
HOCTBIO ABJISIETCSI BO3MOKHOCTbD OINPEACIISATh CHIIy TPUKOCHOBEHHUS - KOOpPAUHA-
Ty Z.

EMKOCTHasl TEXHOJOTHs OCHOBAaHA HA WCIIOJIb30BAaHWN CEHCOPHBIX ITaHE-
JIeW, TOKPBITBDK MaTEpPHaAlIOM, COAECPKAIIMM dJeKTpuueckui 3apsana. Korma k
MaHEJN MPUKACAIOTCS, B TOUKE MPUKOCHOBEHUS 3apsi U3MEHSAETCS, YTO (PUKCHU-
pyercst u3mepsitoniei cuctemoi. [Ipu pabote ¢ €MKOCTHBIMH IAHEISIMH HC-
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M0JIb3yeTCsl MPUKOCHOBEHUE MAJIbLIEB, B OTJIIMYKME OT pe3ucTuBHbIX U [IAB ma-
Hesel, mpu paboTe ¢ KOTOPHIMU MOTYT OBITh MCHOJB30BaHbl TPUKOCHOBEHUS
NajabIEM WIH IIEPOM.

HnudpakpacHas TEXHOJIOTHsI HCIIOIL3YETCS B OCHOBHOM B 3KpaHax OOJIb-
IMX pa3MepoB (IIKOJbHBIC HHTEPAKTUBHBIC JIOCKH, PEKJIIAMHBIC JICMOHCTPAIINH,
0oJbIIe HHGOPMAITMOHHBIE TTAHEITH ).

Ilena wacrompablx 19" ceHcopHbIx MoHHTOpPOB OT 13000 pyo.
(www.touchgames.ru).

2.6.5. My3blkanbHble yCcTpoUCTBa BBOAA

K My3bIKanbHBIM  yCTPOWCTBAM
BBOJIa TIpexe Bcero otHocutcs MIDI-
KJaBuaTypa, nojakiatoyaemas k [1K ue-
pe3 ero 3BykoByr Iaty. Hampumep,
ki1aBuatypa M-Audio Pro Keys 88
(www.m-audio.com, pucyHok 2.27) —
noJiHopazMepHoe (88 KiIaBUII C TIPO-
(dbeccuOHAIBHOU POSTTLHON MEXaHUKOM )
uuppooe  mmanuno u  MIDI-
KOHTposuiep. CymecTBYylOT U Apyrue
MYy3bIKaJbHBIE YCTpOicTBa, noakitrouaembie kK [1K, nanpumep, M-Audio Black
Box — momsblit 3 dekT-nporeccop, CnocoOHbI MOAETUPOBAaTh 12 U3BECTHBIX
THTapHBIX MPEAYCHIUTENEH co BCTpOoeHHOW drUM-MamMHOW W TUTapHBIM THO-
HEPOM.

Pucynok 2.27. MIDI-knaBuarypa

2.6.6. WEB-kamepa

CoBpemeHHas web-kamepa (pucyHok 2.28)

ez,
- S

MIPEACTABISIET CO00M MU POBOE YCTPONUCTBO, MTPOU3- Q
BOZAIIEE BUIEOCHEMKY, OLU(PPOBKY, CIKATHE, COXPa- e
HEHHE W Iepenady HUPPOBOro BHIEO MO KOMIILIO- \’\)
TEPHOM CETH. -

B cocraB web-kamepbl BXOHST CleayIOLIUE .
koMroHeHThI: [13C-maTpuiia, 00bEKTHUB, ONTUYECKUMA
¢unabTp, TUIATa BUOEO3axBaTa, OJOK KOMIpEC-
cuu (ckatusl) BUACOM300pAXKEHUS, LIEHTPAJIbHBIN
IPOLECCOP U BCTPOEHHBIM web-cepBep, O3V, (dmi-namsaTe, ceTeBOi HHTEp-
¢eiic, mocienoBaTeabHble NOPThI, TPEBOKHBIE BXO/bl/BBIXO/IBI.

Pucynok 2.28.
Web-kamepa
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2.7. YcrpoicTBa BeIBOIa HH(POPMALIMH

HekoTopble Mo/ie KaMep UMEIOT TOBOPOTHBIEC YCTPOMCTBA M MOTYT BhI-
MOJHATH KPYTOBOE BUICOHAOIIONCHUE, a TaKXKe MMEIOT Bapu(pOKaIbHBIH 00b-
eKTHB, KOTOPBIM MOXKHO YIIPABIISATH MO CETH.

[MoaxmrovaTsCcsi KaMepbl MOTYT K CETEBOMY KOMMYTATOPY HJIM KOHIICH-
TpaTopy, JIUOO MPOCTEUIITHE — K KOMITBIOTEPY (CM. PUCYHOK 2.29).

MK |Mogen ——#) s

b ad

‘) P
_ —J Internet

B — Illeos K

Web-kxameps1
&

Konmryrarop E"-f.'s,'

Mo aenx N

O®HC JAOM

Pucynok 2.29. Bapuantsl nonkimodenus \Web-kamep

2.7. YcTpoucTBa BbiBoga nHcpopmauum

[Ipenna3HaueHsbl A5 MPEACTABICHUS Pa3IMYHbIX BUAOB MH(POpPMALUH, C
KOTOpPBIMHU pabOTaeT KOMITBIOTEP, B MPUBBIYHOM IS YejoBeka Buae (M300pa-
KEHUS, TEKCT, YHCIIa, 3BYK). K ycTpoiicTBamM BBIBO/Ia OTHOCSTCS:

= BuaeokapTbl U MOHUTOPBI

= [IpunTepsl

= [lnorrepsl

= 3BYKOBBIC IUIATHI U KOJJOHKHU

2.7.1. Bupeoapantep

Buneoagantep — ycrpoiictBo s conpsikenus [IK ¢ monuropom.
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MoskeT ObITh MHTETPUPOBAH C MATEPUHCKOW TUIATOM WJIM BBHINOJIHEH B
BUJIC OTJEIBHOM IUIaThl (BHACOKapTa), moakiaouaemoi k cioty PCIl EXxpress
X16 maTepuHCKOM MIaThl (B CTAphIX KOMIBIOTEpPAX JIJISl MOJKIIOUEHUS UCTIONb-
3oBajics cioT AGP). Bo3MOXXHO MCHOJIB30BaHUE OOOMX BAapHAHTOB MPH ITOJI-
KJIFOUeHHH Oosiee ogHOro Monuropa k I1K.

CoBpeMEHHbIE YHUIICETHl U JIa)Xe IMPOILIECCOPBI, KaK YKa3bIBAJIOCH BBIIIE,
MOTYT HMETh BBICOKOKAUECTBEHHbBIC BHICONOJCHCTEMBI, Hampumep Intel®
Graphics Media Accelerator X4500 mmst unmncera Intel® G41 Express u Intel®
HD Graphics mis Core i3/i5. JlanHbIe BHICOMOACHCTEMbI HCITOJIB3YIOT OCHOB-
HYIO ONIEPATUBHYIO MaMSATh JJI CBOECH paObOTHI.

OnHako, HaubOJIbIINE BO3ZMOXK-
HOCTH JIJIsl paboThl C TpauKol nme-
I0T JIUCKpETHhIE Tpaduueckue ajan-
tepsl uHTepdeiica PCl Express ¢pupm
NVIDIA (GeForce) u ATI (Radeon,
cM. pucyHok 2.30), KOTOpble UMEIOT
rpaduyecKuil  mpoleccop, MCHOJIb-
3YIOIINI  CIEIUANTbHBIE TEXHOJIOTHH
00paboTkn Trpaduueckoit uHpOpMa-
MU, U COOCTBEHHYIO BHJCOMAMSIThH
00JB1IOr0 00BEMA.

COBpeMEHHBIN  BHIIEOINPOLEC-
cop uMeeT 0oJiee CIOXKHYI0 apXUTEK-
Typy, YEM LEHTPAJIbHBIA IPOLIECCOP.
B Hem peann3oBaHbl MOTOKOBBIE MPO-
IIECCOPhl € pa3leIbHBIMU OJIOKaMHU
JUTSI TEKCTYPHBIX U PacTpoBbIX omneparuil. [I[porpaMmMbl reHepannu BUIeOM300-
pakenus (IIeiaepsl) MoaApa3AeasIOTCS Ha BEPIIUHHBIC, TUKCEIbHBIC U TEOMET-
pudeckue meiaepsl (mociaearue toiabko s DirectX 10 u 11). Bepmmnnbie
MpPOrpaMMBI-IIIEHAEPhl OTBEYAIOT 3a MOCTpOeHHE W m3MeHeHHe 3D-00beKToB,
MMOCTPOEHHBIX W3 TPEXMEPHBIX TO4YeK (BepmiuH). [IuMKceapHBIE MPOTrpaMMBbI-
Iei1epsl TO3BOJISIOT MEHSTH IIBETA U MHTCHCHUBHOCTh MTUKCEJICH B pe3ysbTaTe
KaKux-IM0o coObITUH B mporpammax. ['eomerpuyeckue mienepbl M3MEHSIOT
napaMeTpbl TPEXMEPHBIX H300paKEHUH, MO3BOJISIOT JIOMATh, MOAU(PHUIIMPOBATH
1 yHU4TOXKaTh ux. HoBble cranaptsl rpaguyeckoro unrepdeiica DirectX 10 u
11 omuparoTcs Ha apXUTEKTYyPy YHHU(PHUIIMPOBAHHBIX (CAMHBIX) MICHIEPOB, TO
€CTh CTPYKTYpa KOJa BEPIINHHBIX, TEOMETPUUECKUX U MUKCEIbHBIX MPOTPaMM
€MHasA, XOTS U EPhI BHIIOIHAIOT Pa3HyIo paboTy.

Pucynoxk 2.30. JIByxnpoueccopHas
BujeokapTa Radeon HD 5970
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OcCHOBHBIE XapaKTEPUCTUKN HEKOTOPHIX BUIeOKapT (¢ unrepdericom PCI
Express) nmpusenensl B Tabmie 2.16.

Tabnuua 2.16. Texunyeckue xapakTEPUCTUKUA HEKOTOPHIX BUACOKAPT

Hponec- ITamsTh, Yucno
COpBI, Tun O0BeM
BI/I,Z[eoaIlaHTep qacToTa ITIOTOKOBBEBIX
‘{aCTOTa, MFH IHamMsiaTu IIPOIECCOPOB IHamMsiaTu
M p p
GeForce GTS 250 738 | 1100 | GPDR3 128 512 MB
256bit
GeForce GTX 260 576 | 1098 | GDPR3 216 896 ME
448bit
GeForce GTX 295 576 | 1998 i??ﬁf’ 480 |1792 MB
Radeon HD 4870 750 | o900 | GDDRS 800 512 ME
256 bit
Radeon HD 5770 850 | 1200 (25?6[’;? 800  |1024 MB
Radeon HD 5970 GDDR5 2<1024
(IBYXITPOIIECCOPHBI) 210725| 1000 256 bit 21600 Mb

[Tpon3BOAUTENEHOCTh BUACOKAPTHI 3aBUCUT KaK OT YACTOTHI BUCOIPO-
[[eccopa, TaKk U OT KOJMYECTBAa MOTOKOBBIX MPOIECCOPOB, a TAKXkKe OT oObema
BUJICONIAMSATH, UCIIOIB3yeMOMN JI XpaHEHUsI TEKCTYp U OT IIMPHUHA LINHBI Ta-
MsaTH. COBpeMEHHbIEC ITMHBI TAaMSTH UMEIOT IupHuHy oT 128 mo 448 6wr.

CrnenyeTt 3aMEeTHTb, YTO CTOMMOCTH BHICOKapT ¢ mamsaThio 512 Mb 1500-
3000 pyO. u BhIIIIE, II€HA CAMBIX HOBBIX BUAECOKapT Aoxoaut 10 14000 pyoO.

CoBpeMeHHbIE BUACOKAPTHI MOTYT 00ecreunBaTh padoTy C pa3pelieHHeM
10 2560 na 1600 mukceneit, Beixoasl DVI, VGA, HDTV (paspemienne HDTV
1920x1080, o6sranoe DVD kauectBo — 720%576).

Buneokaptel MmoryT nmotpebisate 10 300 BT anekTposHepruu u BIICTISATH
COOTBETCTBYIOIIEE KOJMUECTBO TeIUIa Mpu 3ToM. [1o060HOE KOIMYEeCTBO Teria,
BBIJIETISIEMOE C TIOBEPXHOCTH OJHOTO KPEMHHEBOI'O YMWIIA, MOXKET JIETKO €ro
ckeub kpuctaul. OXIaxkaeHHe MpoIeccopa U MaMiaTH BUACOKAPT OOBIYHOBHI-
MOJIHSETCS ¢ MOMOIIBIO KyJiepa (BEHTUIISATOP + paaraTop).
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2.7.2. MoHuTOp

MonuTOop — yCcTpOoicTBO 0TOOpaskeHus rpaduueckoi nHpopmarmu, Gop-
MHUPYEMOI BHIC0aJaTePOM.

B Hacrosimiee BpeMsi OCHOBHBIM THUIIOM MOHUTOpOB i IIK sBisercs
xunkoxkpucrammnueckuii (KK, LCD — Liquid Crysta Display). /lo HegaBHero
BpPEMEHHU BhIMycKanmuch U ucnob3oBauch DJIT (CRT) MOHUTOPBI Ha OCHOBE
3JIEKTPOHHO-TY4eBOM TpyOKH (cM. pucyHok 2.31).

SAMSUNG

Pucynox 2.31. )KK- u DJIT-MmouuTOp

Kpome Toro, cyiiecTByroT Mmiaa3MeHHbIC TTaHEIH OOJbIIOTro pazmepa (42"
— 60"), KOTOpbIC B OCHOBHOM HUCIIOJIb3YIOTCS B TIOMAIITHUX KHHOTEaTpax.

Bo Bcex Tumax MOHUTOPOB JJii POPMUPOBAHUS [IBETHOTO U300paKeHUs
ucrnosb3yercs neeToBas cxema RGB (cm. paznmen 1.2.3).

CeHncopHbie MOHUTOPHI (CM. paHee 1. 2.6.4) MOTYT OBITH OJJTHOBPEMEHHO
yCTPOMCTBaMU BBOJIa M BBIBO/Ia MH(OPMAIIUH.

OCHOBHBIE XapaKTEPUCTUKNA COBPEMEHHOTO MOHUTOpPA CIICAYIOIIHE.

Pa3mep 3kpaHa — 0OBIYHO M3MEpSAETCS MO AMArOHAIW B IIOMMax U CO-
ctaBiseT y coBpemeHnbix JKK-monutopor 17, 19", 20", 21", 22", 24", 27",
30", 32", 40", 46" (ctommocTth cootBeTcTBEeHHO OT 6000 10 88000 pPYO.).

Pa3pemenne (paspermaroniasi CrocoOHOCTh) — XapaKTePU3yeT CIOCO0-
HOCTh OTOOpakaTh Ha PKpaHe ONMPeAeIEHHOE KOJINYECTBO TOYEK MO TOPU30HTA-
U U BepTUKamu. sl KaKI0TO0 MOHUTOpPA CYIIECTBYET OIMpPEACIEHHOE MaKCHU-
MaJbHO BO3MOXHOE€ paspelieHrne (KOTOpO€ JIOJKHO COIJIACOBBIBATHCS C BO3-
MOXKHBIM paspelieHueM Buaeokaptel). OOblyHOE paspemieHue s 17"

1024x768, njisi MOHUTOPOB OOJIBIIIMX Pa3MEPOB MOXKET HUCIOJB30BATHCS paspe-
menune 1280x1024, 1600x1200, 1920x1200, 2560x1600, 3840x2400. s KK
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MOHHTOPOB CYIIECTBYET IITATHOE pa3peiieHue, KOTOPOe COOTBETCTBYET KOJIH-
YECTBY KUIKOKPUCTANIMUECKUX THUKCeNeH. Y MOHUTOPOB OOJBIIOrO pazMepa
COOTHOIICHHE CTOPOH MOXKET ObITh 4:3 mim 16:10 (cMm. Tabnumy 2.17).

Tabnuna 2.17. Xapakrepuctuka KK-Marpuil 001b110T0 pazmepa

Jnaronais, CoortHomienue cro-| lllar Touku, | Pa3pemenue,
JFONMBI Paspemmenne pOH MM dpi

30 2560x1600 16:10 0,258 98,4

24 1920x1200 16:10 0,27 94
23,1 19201200 16:10 0,258 98,4
22,2 19201200 16:10 0,249 102
22,2 3840x2400 16:10 0,1245 204
21,3 1600x1200 4:3 0,27 94
20,8 2048x1536 4:3 0,207 122,7
20,1 1600x1200 4:3 0,255 99,6

20 1680x1050 16:10 0,258 98,4

Yacrora KagpoBOM pPa3BepPTKM WM YaCTOTA CMEHBI KaJIpPOB, BBIPAKEH-
Has B repuax (I'm) — ckosibko B cekyHAy n3oOpaxeHue oOHoBusiercs. [lokasa-
Tenb uMen Oosbinoe 3HadeHue it DJIT-MoHUTOpOB, /1€ M300paKEHUE MOCTO-
SIHHO PEreHepHUpPOBAJIOCHh OETYIIUM IO CTPOYKaM Jy4OM: YeM BbIIIE Y HUX OblIa
yacToTa KaJpoBOil pa3BEpTKH, TEM MEHbIIE ObLI ypOBEHb HEXKEJIaTEIbHOI'O
MepliaHus U300pakeHus, U, Cle0BAaTEIbHO, MEHbIIIE Harpy3ka Ha 3peHue. I1o-
aTOMYy JkemaemMbIM 3HaueHueM Obuto 80 - 85 I'm. J{nmsa JKK-MOHUTOPOB MCITONB-
3yetcs yactora 60 I'm, T. K. M300pakeHne y HUX HE MeplIaeT.

IIIar TOYKHM — 3TO PACCTOSIHUE I10 AUATOHAIM MEXKIY ABYMS IUKCEISIMU
KUAKAX KPUCTAJUIOB WIIM TOYKAMH JIIOMUHO(POpA OJHOTO IBETA. DTOT pa3mep
OOBIYHO BBIpaXKaeTCsi B MUILTUMeTpax (Hampumep, 0,297 mm).

Jns JKK-MOHUTOPOB B MACMOPTHBIX JaHHBIX YKa3bIBAIOTCS TaKXKe Clie-
IYIOIINE XapaKTePUCTUKHU:

SAproctb — 00b19yHO MeeT 3HaueHue 250 — 300 K1a/kB. M.

Kontpactnocts 400:1, 550:1, 600:1.

Bpems orkianka nukcess 8 — 16 mc.

Yroa o630opa: no ropuszoHTanu (Hampumep, 170°) U mo BepTUKAIH
(170°).

Opuentanus 3xkpana y JXK-monutopa B otinuumne ot DJIT-monuTOpa
MOXET ObITh Kak JaHamadTHas (TOpU30HTANbHAs), TAK U MOPTpeTHas (BEpTU-
KaJibHas1). B To Bpems kak TpamuuuoHHble 3KkpaHbl DJIT-monuropoB m XKK-
SKpaHbl HOYTOYKOB MMEIOT TOJBKO JaHIIIA(PTHYIO OPHUEHTALNI0, 00YCIOBIEH-
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HYIO TEM, YTO IOJI€ 3PEHUS YEJIOBEKa B TOPU30OHTAIILHOM HAINpPABIICHUU IIHUPE,
4YeM B BEPTHUKAIBHOM, B psijie ciayyaeB (padoTa ¢ TEKCTOBBIMU JOKYMEHTaMH,
Web-ctpanunamu) yao0Hee paboTaTh ¢ SKpaHOM IMOPTPETHOH OpPHEHTAIUH.
JKK-MOHHUTOPBI HEKOTOPBIX MOJENEN MOXKHO pa3BepHYTh Ha 90° ¢ coxpaHEeHU-
€M MPaBUIILHOW OPUEHTAIINH U300paskeHusI.

MoHUTOpBI, TOJOOHO BCEM 3JEKTPUUYECKUM NpHOOpaM, AOJKHBI COOT-
BETCTBOBaTh TPEOOBaHUAM IO O€30MacHON HKCIUTyaTalliH, 3aKpEIUICHHBIM B
COOTBETCTBYIOIIMX CTaHAApTaX. B macnmopTHBIX JaHHBIX MOHUTOPOB MOKHO
HaWTH, HAPUMEP, COOTBETCTBUE UX CIEAYIOIIUM CTaHIapTaM:

— 1o sHeprocoepexxennto: EPA Energy Star;

— anekrpuueckoi 6e3omacuoctu: CE (EU), CUL, SEMKO (IlIseuus), TUV-
GS (I'epmanust), UL (USA), I'OCT;

— nanektpomarautHoi coBmectumoctu: C-Tick, FCC Knacc B;

— 1o ’pronomuke: ISO 13406-2, FCC-B, C-TICK, VCCI-2;

— 3ammThl OKpyXxatomieit cpenpl: TCO-99;

— Plug&Play: DDC-2B

Tun nogxmoueHus: KK-MoHUTOpa K BUAECOKAPTE KOMIIBIOTEPA MOKET
obITh 1TUGpoBOit — DVI-untepdeiic unu anamoroseii — VGA-untepdeiic (y
CTapbIX MOJETICH).

KK-monutopsl, B ominuue ot DJIT, padoTator ¢ iupoBbIM CUTHATIOM, U
ucnosibzoBanue DVI-unrepdeiica mo3possieT nzbexaTh JTBOWHOTO MpeodOpas3o-
BaHUS CUTHaja OT KOMITbIOTEpa, Kak 3T0 ObLJIO Obl mpu ucnonb3oBanuu VGA-
unrepdeiica («udpa» — «anajgor» u oo6patHo). CoBpeMeHHbIe rpaduuecKue
KapThl OCHAIIEHbI, KAK MUHUMYM, OJHUM BbIxoJ0M DVI B koMOuHauuu ¢ aHa-
noroBbiM pazbéMoM VGA. OnHako, BCe €llle CyIIECTBYIOT U cTapble rpaduue-
ckue Kaptbl 06e3 DVI, mostomy noka XKK-MOHUTOpPBI OCHAIAIOTCS M BXOAOM
VGA.

[IepBas monoxpomHasa KK-manens yBuzena cet B 1970 r. C tex nop
TEXHOJIOTHsI HEMPEPHIBHO COBEPIICHCTBOBAaJAach. B coBpeMeHHBIX mpodeccHo-
HaJbHBIX MOHHUTOPAX MPUMEHSIIOTCS aKTUBHBIE MATPHUIIBI HA TOHKOILJIEHOYHBIX
tpausuctopax (AM TFT — active matrix thin film transistor) B paznu4nbix Mo-
mudukarusax. Takum odpazom, Tepmud LCD (OKK) 6onee obmwuit, a TFT — ogHa
n3 pazHoBuaHocTer KK MOHUTOPOB.

[Mpuniun padotsr )KK MoruTOpa crieayromniuii (CM. pucyHok 2.32).
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Pucynok 2.32. YCTpOUCTBO KUAKOKPUCTAIINYECKON MaTPUIIBI

Croit xuakokpuctaunyeckoro BemniectBa (JKKB) pacnonaraercs Mmexy
JBYMsSl  IIOJMPOBAaHHBIMM  IIPO3pAauyHbBIMM  IUIACTUHAMH,  CJICJIAHHBIMU
U3 CBOOOIHOTO OT HATPUS U OYEHb YUCTOTO CTEKJa, Ha KOTOphle HAaHECEHBI
MPO3payHbIe AJEKTPOJbI, YIPABISIONIME KaXIOW sueikoll cTpyktypel TFT.
Ha cTexsiHHBIX MaHeNsIX UMEIOTCS 0OPO3AKH, KOTOPhIe OPUEHTUPYIOT MOJIEKY-
ae1 JKKB B onpenenenHom HanpasneHuu. C IByX CTOPOH OT CTEKOJ HAXOIATCA
MOJISIPU3ATOPBI, OCU KOTOPBIX MEPNEHAUKYISIPHBI. ITO TpeOyeTcs MOTOMY, 4TO
IJIOCKOCTh MOJIAPU3ALMK CBETOBOIO JIy4ya IoBOpauuBaeTcss Ha 90° mpu mpoxo-
xaeHun JKK-crnos. C BHENIHEH CTOPOHBI SKpaHa pacroJiaraloTcs CBETOQUIIbT-
pBI, C MMOMOIILI0 KOTOPBIX (DOPMUPYIOTCS MHUKCENH M3 TPEX SYEEK OCHOBHBIX
nBetoB (RGB). )KK-nanens ocBemnaercss HICTOYHUKOM CBETa C3aJId, TO €CTh pa-
6oTtaer Ha MpoxoxaeHue cBeTa. CBET OT JIaMITbI TOJICBETKH, IPOUIS TIOJIIpU3a-
TOP U CTEKJISIHHYIO IIacTuHy, nonazaaet B ciov JKKB. Ecnn Ha anemenTapHyo
SYENKY HE MOJAHO HANPSIKEHUE, TO IPU MPOXOXKICHUU CBETA YEPE3 CIOM XKUI-
KOTO KpHUCTa/Ula €ro IMOJsApHu3alusi [OBOPAYMBAETCA B COOTBETCTBUHU
C ITIOBOPOTOM ONTHUYECKON OCH KpHUCTalia. B pe3ysbraTe Ha BBIXOAE CBET MPOM-
JET 4Yepe3 BTOPOM MOJAPU3ATOP, W ATOT MHUKCENIb AUCIUICS BBINVISAUT IJIs Ha-
OyrofaTensi OKpalieHHbIM B oAuH M3 Tpéx 1BeToB RGB (B 3aBUCHUMOCTH OT
bunpTpa), CyMmMa MaKCUMaJIbHBIX SPKOCTEH TpEX cabmukcenei maetr Oenblit
uBeT. Ecnum ke Ha 3JIEeKTPOJbl MHUKCEJIbHOM SYEHMKU IIOJJaHO HANPSIKEHUE,
TO CBET MPOUAET CJIOM KUJKOIO KPUCTAJJIa, HE U3MEHUB CBOCH MOJISIPU3ALINH,
U TIOJIIPU3ATOP HA BBIXOJI€ HE MPOIYCTUT €ro. JTOT MUKCENb OyAET BBITIISIETh
YEepHBIM Ha CBETJIIOM (POHE.

VYrpaBneHue KaKIbIM CaOMHKCENIEM BBITIOJHIECTCS AKTUBHO (aKTHUBHAS
MaTpuiia), ¢ MOMOIIBIO ABYX TPAH3UCTOPOB U MPO3PAYHOTO AEKTpoaa. TpaH3u-

109



I'maBa 2. AnmapatHoe o0ecreueHre MepCOHATBHBIX KOMITEIOTEPOB

CTOpBI COPMHUPOBAHBI HAa TIPO3PAYHON IJICHKE M BBITIOJHEHBI JTHO0 U3 aMop -
Horo (a-Si), 1100 U3 MOJUKPHUCTAILTUYECKOT0 KpeMmHus (p-Si). [TomaHHbIH ypo-
BEHb HAIPSHKCHUS YICP)KUBACTCS W COXPAHSACTCS J0 CIEAYIoNero curHaia. B
MIPUHITUTIE, TIOCKOJIbKY KaXKJIBIM CaOMHUKCENIeM YIPABISIOT WHIANBUIYaTbHO Ye-
pe3 aapecHble JUHUM CTPOK W CTOJIOIIOB, HEOOXOJUMOCTH B PETYJISIPHOM 00-
HOBJICHUHM BCEX DJIEMEHTOB M300pakKeHUSI HET — JOCTATOYHO CKOPPEKTHUPOBATH
VIPABJISIFOIITUE CUTHAIIBI B TEX 00JIACTAX, TIE N300paKeHNE U3MEHUIIOCH.

2.7.3. NMpuHTep

[IpuHTEp — YCTPOMCTBO BBIBOJIA HA OyMary TEKCTOBOM U IpaUUecKOit
nH(popmanuu.

B Hacrosiee BpeMs HIMPOKOE pPACIHpPOCTPAHEHUE MOJYYHIIM 2 THUIIA
NPUHTEPOB: Ja3epHble — B OpraHU3aIlUsaX, JJIA MeYaTH OOJIBIIOTO KOJIMYECTBa
JIOKYMEHTOB €XEJHEBHO, U CTPYHHBIE — B JIOMAIIIHUX YCIOBUSIX C BO3MOXHO-
CTBIO M€YATH IBETHBIX M300pakeHUi. PaHee MCMOIb30BAIUCH TAKXKEe MaTpUy-
Hble pUHTEPHIL. JIazepHble MPUHTEPHI 00ecTIeunBatOT 00Jiee BHICOKOE KaueCTBO
[I€YaTu, YEM CTPYWHBIE.

+  Jlazepuwtit npunmep WMCToNIb3yeT (POTORICKTPOHHBIN CITOCOO TIe-
YaTH, OCHOBaHHbIA Ha (POPMUPOBAHUM Ja3epOM M300paKE€HUs HA 3apsSHKEHHOU
CBETOYYBCTBUTEIIBHON TMOBEPXHOCTH MPOMEXYTOUHOro Hocutens ((porobdapa-
0aHa) B BUJIE DJEKTPOCTATHUECKOTO pebeda, MPUTATUBAIONIETO YaCTHUIIBI Kpa-
CHUTEJIsl, KOTOpbIE Jajiee MepeHocATCs Ha Oymary.

OyHKIMOHAJIBHAS CXEMa JIA3€pHOr0 NPUHTEpa IMPUBEACHA HAa PUCYHKE
2.33.

Pucynox 2.33. Jlazepusrit npunaTep U ero cxema (1 — mporeccop, 2 — nazep, 3 —
MEXaHU3M Mojaun Oymaru, 4 — 6apaban-aesemnonep, 5 — MEXaHU3M HarpeBa
Oymaru, 6 — ne3Bue, 7 — hoTobapaban)

Hanbonee u3BecTHbIMU (pupmMamMu-pa3paOOTUMKAMH JIa3€PHBIX IMPUHTE-
pos seisrotcst Hewlett-Packard, Epson, Lexmark, Canon, Toshiba.
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OCHOBHBIM 3JIEMEHTOM KOHCTPYKLMHU JIa3€pHOIO IPUHTEpPA SBISAETCA
Bpataronuiics porobdapadaH, ciyKalluil MPOMEKYTOUHBIM HOCUTENEM, C IO-
MOILbI0O KOTOPOTO IPOU3BOAUTCS NMEPEHOC M300pakeHus: Ha Oymary. bapaban
MPEACTABISIET COOOM UMIMHAP, MOKPBHITHIA TOHKOW IUIEHKOW CBETOYYBCTBH-
TEIBHOTO MOTYNPOBOAHUKA. OOBIYHO B Ka4eCTBE TAKOTO MOJYNPOBOIHUKA HC-
MOJIb3YETCSl OKCHJ IMHKa WM celieH. [lo moBepxHOocTH 6apabaHa paBHOMEPHO
pacnpeensercs CTaTHYeCKuil 3apsia. ITo 00eCTIeunBaeTCs ¢ MOMOIIBI0 TOHKON
MPOBOJIOKH HJIM CETKH, Ha3bIBAEMOW KOPOHHPYIOIIUM IpoBojaoM. Ha 3ToT mpo-
BOJI TIOZIA€TCSI BBICOKOE HANpsDHKEHUE, BHI3BIBAIOIIEE BOSHUKHOBEHUE BOKPYT HE-
IO CBETSIIENCS HOHU3UPOBAHHON 00J1aCTH, HA3bIBAEMON KOPOHOM.

Jlazep, ynpaBisieMblil IPOLIECCOPOM MPUHTEPA, TEHEPUPYET TOHKUN CBE-
TOBOM JIy4, HalpaBJsieMblil ¢ TIOMOIIbIO 3epKajia Ha ¢orobapabaH. Pa3zeepTka
N300pakKeHUs POUCXOANUT TAK K€, KaK U B TEJIEBU3MOHHOM KHHECKOIIE: €CTh
IBUKEHUE JIyda 10 CTpoke U Kajapy. C IOMOIIBI0 TOBOPAUYHUBAOIIETOCs 3epKalia
JTy4 HampasisieTcss Ha (poToOapabaH, ero spKOCTh MEHSETCS B COOTBETCTBUHU C
1e4aTaeMbIM M300paXEHUEM, U B 3aBUCUMOCTU OT MHTEHCUBHOCTH Jy4ya H3Me-
HSET JJIEKTPUYECKHM 3apsal nmoBepxHocTH (oTobOapadbana. Takum oOpa3om, Ha
(doTobapabaHe, MPOMEKYTOUHOM HOCHUTENIC, BO3HUKAET CKPbITas KOIMHUS H30-
OpaXeHHsI B BHJIE DJIEKTPOCTATUIECKOTO penbeda.

Ha cnenyromem stane Ha (GoToOHAOOpHBIM OapabaH HAHOCUTCS TOHEP —
MeJKoIuCIIepcHas Kpacka. [log neficTBHeM CTaTHYEeCKOro 3apsia ATH YacCTHIIBI
JIETKO MPUTATHBAIOTCS K TIOBEPXHOCTH OapabaHa B TOUKaX, MOABEPTIINXCS IKC-
MO3ULIUH, U (OPMHUPYIOT U300paKEHUE YKE B BUJIE KPACUTES.

Bymara BrsruBaercs U3 MoAaroIIero JIOTKa U C IOMOIIbIO CUCTEMbI BaJlu-
KOB mepemMeinaercs k 6apabdany. [lepen cambim 6apabanom Gymare coobiaercs
CTaTUYECKUH 3apsa. 3areMm Oymara compukacaercs ¢ 6apabaHoOM U MPUTSTHBA-
eT, Ojarogapsi CBoeMy 3apsily, YaCTUUKM TOHEpa HaHECEHHbIE paHee Ha Oapa-
0an. [{ns ¢pukcauuu ToHepa Oymara BHOBb 3apsDKAeTCs U MPOIMYCKAeTCsl MEXKITY
IByMs ponMkamu ¢ Temreparypoii okono 180°C. IMocne oxoHuaHus mpolecca
neyaTu 0apabaH MOJHOCTBIO Pa3psiKACTCs, OUUIIACTCS OT MPWIMIIINX JIAIIHUX
YaCTHII, TEM CAMBIM TOTOBSCH ISl HOBOTO MPOIIecca MeYaTH.

[[BeTHBIC Na3epHBIC TPUHTEPHI JACNIATCS HA OJHOTPOXOAHBIC M YETHIPEX-
npoxoaHbie. B ogHonpoxoaHsix Bee 4 kapTpumka (1BeroBas cxema CMYK —
Cyan, Magenta, Yellow, blacK) pacmonoxenbsl mociienoBaTeabHO MO XOIY
JBUKEHUsI OyMaru, y Kaxaoro KapTpuaka umeercs cBoi gorodbapadan u cBoii
MCTOYHUK Ja3ep.

OCHOBHBIE XapaKTEPUCTUKHU Ja3€PHOTO MPUHTEPA CIAECAYIOIIHE.

KadecTBO me4yaTu 3aBUCHT OT MHOTUX (pakTOopoB. OCHOBHOW mapamerp,
M0 KOTOPOMY MO>KHO CYJIUTBh O KayeCTBE MeYaTH, — 3TO pa3peuieHre MpuHTepa
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(u3Mepsiercs B Toukax Ha JtoiimM — dpi). CoBpeMeHHbIE 1a3epHbIe PUHTEPHI T1e-
yaTatoT ¢ pazpemnieaueM ot 600 dpi go 2400 dpi. [Tomumo dusuyeckoro paspe-
IICHUS CYIIECTBYIOT TEXHOJOTHH, YIy4llIaolie KauecTBO MeYaTH, HalpuMmep,
ImageRET y HP, Color RIT y Epson, FinePoint y XEROX u 1.1. Psinom ¢ Ha-
3BaHUEM TEXHOJIOTMH MUIIETCS YUCIIO, MOKA3bIBAIOLIEE, K KAKOMY Pa3pelICHUIO
MBITAIOTCS MPUOIM3UTHCA MPOU3BOAUTENHN — HanpuMep, Epson onuceiBaeT cBoit
NpUHTEp, UMeoIUi Ppuznyeckoe paspemienue 600x600 1/1, Kak meyaTaromui ¢
paspemenuem 2400 dpi (¢ ucnmomp3oBanueM texHosoruu RITech 2400). Ko-
HEYHO, Ka4e€CTBO M300pakKeHUsI OT MPUMEHEHHUS TaKUX TEXHOJIOTMI HECKOJIBKO
YIIy4IIaeTCs, HO KAYECTBO MEYaTh BCE XK€ XYy)Ke, YEM Y MPHUHTEPOB C pa3perie-
HueM 1200 dpi. CkopocTh mnedaTH Ja3epHOTO IMPUHTEpPA HU3MEPSETCs B
CTpaHMIIAX B MUHYTY W JJI1 OOBIYHBIX IMPUHTEPOB HAXOAUTCA B JUAINA30HE OT
10 — 14 crpanun B MmunyTy. [Ipu neyaTu cioKHbIX rpadUyecKuxX U300paKeHHM
CKOPOCTb II€YaTH JIa3€pHOT0 IPUHTEPA MOXKET CHUKATHCA. BBICOKOIPOU3BOIH-
TEJIbHBIE CETEBbIE NMPUHTEPHI 0OECIEUNBAIOT CKOPOCTh mneuyatu 6ozee 20 cTpa-
HULl B MUHYTY. CKOpOCTh IE€YaTH Ja3€pHOrO MPUHTEPA 3aBUCUT OT CKOPOCTH
00pabOTKM JaHHbIX, noctynawmux or OBM u ¢dopmupoBanus pacTpoBOi
cTpaHullbl s neyatd. Kak npaBuio, jla3epHbld MPUHTEP OCHAIIEH COOCTBEH-
HbIM TporeccopoM. CKOpOCTh MeYaTu ONpeesieTcss He TOJIbKO paboTOW Mpo-
1IECCOpa, HO M CYIIECTBEHHO 3aBHCHT OT 00beMa MaMsiTH, KOTOPYK HMEET
MIPUHTED.

IMamsTh 5Na3epHOro MpUHTEpa, KOTOPBIM oOpabarbiBaeT HMH(OpPMALUIO
MOCTPAHUYHO, JOJKHA O0ecreurnBaTh OOJIBIIIOE KOJIMYECTBO BbluuciaeHuil. Ha-
npumep, npu pazpemenun 300300 dpi Ha cTtpanuie popmata A4 HacUUTHIBA-
ercss moutd 9 muH. Touek, a mpu paspemieHun 1200x1200 - Gonee 140 muH.
MuHUMaNbHON BETMYMHON MaMsITH Ja3epHOro mpuHTepa cuutaetcs 1 MoaiiT, a
B OCHOBHOM HCIOJIB3YIOT MaMsTh OT 2 10 4 MOaiiT, mpuyem I[BETHBIC JIa3epHbIC
MPUHTEPHI 00JamaroT eme Ooibinel maMaThio. CeTeBOM JIa3epHBIM IPUHTEP
MO’KET UMETh ¥ BHEIITHIOIO MaMATh (BUHYECTED).

HNuTrepdeiic nogkiaodeHust camblii pacnpoctpaneHHslii — USB. U 31ech
€CTh HECKOJIbKO HI0aHCOB: cymiecTtByeT nBe Bepcuu — USB 1.1 u USB 2.0
(HiSpeed USB). Uutepdeiic USB 2.0 namHOTrO OBICTpEE NEPBOM BEpCUU, U Ke-
JaTeNbHO, YTOOBI KOMIBIOTEP MOJACPKUBA MMEHHO TMOCJEAHIOI BEPCHUIO.
Bropoit Hroanc: nis noakiatoueHus mo USB HykeH kauecTBEHHBIN Kabenb, TaK
KaK HEKOTOpbI€ MPUHTEPHI BBIAAIOT MPU paboTe co cIabeHbKUM KabeneM Tpya-
HOJIOKaNTM3yeMble omuOku. CTapbie MPUHTEPHI TOKIIOYAOTCS M0 Tapaiieib-
Homy wuHTep(eiicy (LPT). Muorue mnpuHTepsl (B OCHOBHOM MaJisi pabouux
Tpynn) MOAAEPKUBAIOT MOJKIIOUEHHE MO ceTeBoMy Kabemto uepe3 Ethernet-
KapTy — B Ha3BaHWM TaKUX MPUHTEPOB MPHUCYTCTBYyeT OykBa «Ny». [IpuHTEpHI,
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HOJKIIIOYAEMbIE UEPE3 CETh, MOCTABIIAIOTCS C PA3BUTHIMH CPEICTBAMU aIMUHU-
CTpUpOBaHUs. B JOMOIHEHHE K 3TUM pacnpoCcTpaHEHHBIM MHTep(delicaM moj-
KJIFOYEHMSI JJ11 MHOTHX NIPUHTEPOB OMLIMOHAIBHO MPEAJIAraloTcs CpecTBa Oec-
IIPOBOAHON CBSI3H.

®opmaTt OyMarm — B OCHOBHOM JIA3€pHBIE MPUHTEPHI UCHOJB3YIOT IS
nevyatu Oymary ¢opmara A4 u TOJIBKO HEKOTOPBIE MOJIETN 0OECIIEUYnBaIOT Te-
yath Ha juctax gopmarta A3. Hekoropble MOAenu Ja3epHbIX MPUHTEPOB HC-
MOJIB3YIOT JUIsl pab0Thl OyMary B pyJIOHE, BBITOJIHSIOT JBYXCTOPOHHIOKO NIE€YaTh
WM UMEIOT BO3MOKHOCTh BBIOOPKH JINCTOB M3 HECKOIBKUX JIOTKOB M PacKial-
KM HaleyaTaHHbIX JIUCTOB MO HECKOJbKUM MPUEMHBIM KapMaHAM.

S3bIkM ynpaBjieHusl IPUHTEPOM U ApaiBepsbl. [IpuHTep — ycTporcTBO
pacTpoBO€, U YTOOBI IPEBPATUTH OTIIPABJICHHBIN Ha MeYaTh JOKYMEHT B 00pa3,
HOHATHBIN NPUHTEPY, HY’KHA MporpamMma, KOTopasi BBIIIOJIHUT Bce Mpeodpa3o-
BaHUs (MacmITabupOBaHUE, paCTPUPOBAHUE U T.J.). DTUM 3aHUMAIOTCS JipaiiBe-
PBI C IIOMOILBIO SA3bIKA ONKCAaHUs cTpaHull. Ha BepiinHe nepapxuu HaXOIUTCS
A3bIK Postscript — anmapaTHO HE3aBUCUMBIN S3bIK, TAPAHTUPYIOLIUMI, UTO pacIie-
YaTKH, MOJYYEHHbIE HA Pa3HbIX MPUHTEPAX OT Pa3HbIX MPOU3BOAUTENEH, OyAYyT
BBITJIAIETh OJAWMHAKOBO. [locepeanHe HaxoIWTCd MHOTOYMCIICHHAs TIpynmna
MPUHTEPOB, MEYaTaIUX oA YynpasieHueM s3bika PCL, pa3pabotanHOro
komnanued HP. B otinuuue ot Postscript’a, npaiisep PCL 3arpyxaer padoToii
KaK KOMITbIOTEP MOJIb30BaTelIsd, TaK U MPOLIECCOP MPUHTEPA, Pa3leisis Harpy3Ky
Mexny HuMu. Emeé onno otnnune ot Postscript’a 3akimtouaercst B CUIIBHOM OTI-
TUMU3AIMU CTPAHUL, OTIIPABJICHHBIX HA M€YaTh, B pE3yJbTaTe TOYHOCTh BHIBO-
7la CHW)KAETCSl, HO YBEJIMYMBAETCS CKOPOCTh IeyaTu. [loaTomy /i TOUHOM me-
yaTu (Au3aiiH, BepCcTKa) HYXKHO MOJb30BaThesa Postscript’om, a Korja BakHa
CKOpPOCTh, MOKHO Bocmonb3oBaThcsi PCL-gpaiiBepoM. CaMmblil HU3 UEpapXuu —
310 GDI-npuHTEpHI, B 3TOM Cllydyae BCIO 3ajady Mo (OpMUPOBAaHHIO 0Opasa
CTpaHUIBl UId pUHTEpa OepéT Ha cebsi KOMIbIOTep Mojb3oBaTens. OTinyu-
TenpHbIe 0cobeHHocTr GDI-npuHTEpOB — 3TO HEOOJBIIONH 00BEM MaMSTH, He-
OBICTPBIN MPOIECCOP U, YACTO, MeyaTh ToJIbko U3 Windows. OObIYHO K MPHUHTE-
py uAET HeckonbKo ApaiiBepoB: Postscript, PCL-gpaiiBep A LBETHBIX MPUH-
TEPOB, LIBETHbIE U MOHOXpOMHbIE Bepcuu Postscript u PCL-npaiiBepos.

+ Cmpyiinslie npunmepsl VMEIOT TICUATAIONIYIO TOJIOBKY, TMepeMeliaro-
IIYIOCS TOTEpeK JIMCcTa OyMaru, UMEIOIYI0 Habop TOHKUX COIell, 4epe3 KOTo-
pbie BbIOpachIBaloTCA 4yepHWiIa. [[uamerp comen COCTaBISIOT JECAThIE OIH
MUJUIUMETPA. B OCHOBHOM YHCIIO COIEN B MOJENSAX Pa3IUYHbIX U3TOTOBUTENIEH
coctapisieT oT 16 no 64. XpaneHus: uepHUI 0OeCIeunBaeTCsl IByMsI KOHCTPYK-
TUBHBIMH pEIICHUAMU. B 0HOM U3 HUX rOJIOBKA MPHUHTEpA OObEIMHEHA C pe-
3epByapoM (KapTpUKEM) IUIsl YEPHUJI, IPUYEM 3aMEHA pe3epByapa ¢ YepHuJa-
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MU OJTHOBPEMEHHO CBsI3aHa C 3aMEHOM TroJloBKU. J[pyroe mpemycmaTpuBaeT uc-
MOJIb30BaHUE OTAECIBHOTO KapTPHUKa, KOTOPHIA Yepe3 CHUCTEMY KamuJUIIpOB
o0ecreunBaeT YepHUJIaMU FOJIOBKY MIPUHTEPA.

B cTpyliHbIX NpHUHTEPAX B OCHOBHOM HCIIOJIB3YIOT CIICIYIOIIME METOJIbI
HAHECEHUS YePHUJI: TepMUUYECKasi CTpyHHas (Iy3bIPbKOBAs) TEXHOJIOTHS U TIhe-
303JIEKTPUYECKUN METO/I.

Tepmuueckasi crpyiiHasi mewathb paspaborana dQupmamu Hewlett-
Packard u Canon. Ycnex npuHTEPOB 3TOM TEXHOJOTHH ObLT OOYCIOBICH TEM,
YTO OHM OOECTIeYMBaIM KauyeCTBO MeYaTH OJM3KOE K JIa3epHBIM MIPUHTEpAM TIPH
3HAYUTEIIPHO MEHBIIEHN 1eHe. KauecTBo mevatu Takux YCTPOWMCTB 3aBHUCHUT OT
pa3Mepa TOYKH OT KamleJdbKh YEpHWI, a OH O4YeHb MajeHbKHi. KoHCTpyKIus
reyaTaroniel roJIOBKU MO3BOJISIET JocTHYb pasperierus 10 9600 x 2400 touek
Ha gioiM (Canon PIXMA 1P4500).

Hewlett-Packard Ha3piBaeT CBOW0 CTpyiiHYyI TexHoJoruto drop-on-
demand (cMm. pucynok 2.34), a Canon — my3sIipbkoBas TexHosorus (bubble-jet —
pucyHOK 2.35).

warpeBamesvHoid warpeBamessHoid
JARMRHM JARMeHM

Pucynoxk 2.34. IMpunnun texuonoruu drop-on-demand ¢upmer Hewlett-Packard

HarpeBamesshbil 3Aemesm HarpeBameabHbil 3AeMeNm

Pucynok 2.35. I[Ipunnun my3sipskoBoii TexHooruu (bubble-jet) pupmer Canon

B mnewararomuyx cucremax, MCIHOJB3YIOMMX CTPYWHYHO IY3BIPbKOBYIO
TEXHOJIOTUIO, TEKCT U TpaduKa MOJyJdaroTCsl TPH TOMAalaHuy Ha Oymary Kare-
JIEK YEPHWUJI, BBUICTEBIINX U3 OYEHb TOHKUX COIIEIL.

[TpuHIMn paboOThl TEPMUYECKOTO CTPYHHOTO TMEYATAIOIIETO YCTPOMCTBA
3aKJIFOYAETCS B CIAEAYOLIEM.

B creHKy comia mevararomiei rojJOBKH BCTPOEH HArpeBATENIbHBIN 3Jie-
MEHT B BHJI€ TOHKOIUIEHOYHOI'O PE3UCTOpa. KOTOPBIA MPHU MPOIYCKAHUU YEPE3
HEro Toka 3a 7-10 MUKpPOCEKYH]I HarpeBaeTcs 4O BBICOKOW TeMIiepaTtypbl. TeMm-
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neparypa, HeoOXoJluMasl Jisi UCTIapeHusl YepHWI, HanpuMmep, bupmel Hewlett-
Packard, nocturaer 650°C. Bo3Hukaromuii mpu pe3koM HarpeBaHUM YepHUITb-
HBIM TApOBOM MY3bIPh, CTPEMUTCS BHITOJIKHYTH YEPE3 BHIXOJHOE OTBEPCTUE CO-
1 Karwiio KUAKUX 4epHu auamerpom meree 0,16 MM, KoTopasi mepeHOCUTCs
Ha Oymary. [Ipu OTKITIOYEHUHN TOKa TOHKOILJICHOYHBIA PE3UCTOP OBICTPO OCTHI-
BaeT, MAPOBOM My3bIPh YMEHBIIIACTCS B pa3Mepax, 4TO MPUBOIUT K PA3PEKEHUIO
B COILIIE, Ky/1a ¥ MIOCTYIAeT HOBasl MOPLUS YSPHUIL.

BaxxHoi1 KOHCTPYKTUBHOI O0COOEHHOCTBIO TAaKOTO MEYaTaIOLIero YCTPOi-
CTBa SIBIISIETCS] MPOCTasi KOHCTpyKUusA comen. [IpuyemM KkpoMme HHU3KOH CTOMMO-
CTH W3TOTOBJICHHSI, TaKas KOHCTPYKIIUS YCTPOMCTBA MMEET PsI APYTHX TIpe-
UMYIIECTB:

— BBICOKAsl HAJIS)KHOCTh KaXKJIOTO COTLIA;

— COIUIa MOKHO pacroJyiarate O0JIU3KO JIPYT K APYTY, YTO MO3BOJISIET MOTYyYUTh
BBICOKOE Pa3pelIeHHE MPH MeYaTH;

— OTCYTCTBYET IIIyM OT pabOThI M€YaTaIOIIECH TOJTOBKH.

IIbe3031eKkTpHYEeCKUil MeTo, pa3paboTanHblil pupmoit EPSON, ocHoBaH
Ha yMPaBJICHUU BHIOPHI3TUBAHUEM YEPHUJI C UCIOJIB30BAHUEM OOPATHOIO Ibe-
309(deKTa, KOTOPHIN 3aKITI0YaeTCs B IeOopMallui Mhe30KpUCTalIa Mo JeHCT-
BUEM OJJICKTpHUecKoro moss. st peanuszanuy 3TOro METoAa KaXKJIoe COILIo
MMEET CBOM IUIOCKUM MBbE30KPUCTAIII, KOTOPBIM SBJISIETCA OJHOM M3 CTEHOK Ka-
MepbI TIeYaTaroIIeil TOJIOBKH C YePHUITAMH.

[Tox nmelcTBHEM DJICKTPUYECKOTO HAMPSHKCHUS IMbE30KPHUCTAII  BHI-
rubaeTcs W yMEHbIIAeT 00BEM Kamephl, MOJ JACHUCTBUEM H30LITOUHOIO J1aB-
JICHUsI KUJIKME YEepHUJIA BBUIETAIOT M3 COIJIa B BUJE Kalid U oOpa3yroT Ha Oy-
Mare TOYKy (CM. pUCyHOK 2.36).

=] v

(o > < o PSRl °
PH HPERPAIIEHHN HOXAYH TOKA

Ipu mojayse HMINYJILCA TOKA Ik IEMEHT
P ojage TYJIBCA TO! €303JIemel HLE30 T BO. TCq B

2 L
CARHMAETCH BCACLIBAS MOPUNIO YePHIT
Pil P COCTOSHNE BHICBODORIAN KATLIIO HepHMI

Pucynox 2.36. [Ipunnumn nmpe303JeKTpUYeCcKOr TeXHoIoruu (pupMbl Epson

[TnoHep THE30IMEKTPUUECKON TexHOJoruu — ¢upma EpsSon He cmormia
YCIENTHO COPEBHOBATHCS B 00BEME MPOJIaXK CO CBOMMHU KOHKypeHTamu Canon u
Hewlett-Packard u3-3a cpaBHUTEILHO BBICOKOW TEXHOJOTHYECKOM CTOMMOCTH
NIbE303JIEKTPUUYECKHX MEYATAIOIINX TOJOBOK — OHH JIOPOKE U CIIOKHEE, UEM I1Y-
3BIPHKOBBIC TIEYATAIOIINE TOJTOBKH.
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2.7.4. Nnottep

[Tnottep (rpadomocTponTenib) — yCTPOHCTBO BBIBOJA TpaduuecKoi WH-
dopmarum (depTexei, cxem, KapT, TUIaKaToB) Ha OyMakHBIE W IPYTHE JUCTO-
Bble HOocHTeau pasMepoM Al (594x841 mm), AO (841x1189 mm) u OOdBIINX
(dopMaTOB 3a cueT pyJIOHHOU MoIa4u Oymar.

Jlo HelaBHEro BPEMEHU HCIIOJIb30BAINCH PA3IMUYHBIE THIBI MEPbEBBIX
IJIOTTEPOB, OJHAKO B HACTOSLIEE BPEMs B OCHOBHOM HCIIOJB3YIOTCS IIHPOKO-
GopmaTHbIe cmpyiinble naommepst (CM. pUCYHOK 2.37) ¢ TEPMUUYECKOU U Tbe-
303JIEKTPUYECKON TEXHOJIOTHSMHU 1eyaTH, aazepusie U LED-naommepu.
[TpuHIMn AEHCTBUS Ja3epHBIX IIOTTEPOB aHAJIOTUYEH OMHCAHHOMY JIS
npuHTepoB. LED-I10TTEphI BMECTO J1a3epa U CUCTEMBI MPU3M HCHOJIb3YIOT JIH-
HEWKY TOUEYHBIX CBETOM3IYUYAIOIIMX MOJYIPOBOJHUKOBBIX CBeTOIMOA0B (light
emitted diod — LED). O0muii npuHIIUI CO3/IaHUs N300paXKCHHS TOT JKe, UTO U B
Ja3epHBIX TMPUHTEpaX — U300paKEeHUE
dbopmupyetcs Ha 3apsuKeHHOM OapabaHe
C CEJICHOBOM WM OpraHu4eckuM (HoTo-
YYBCTBUTEIHHBIM MOKPBITHEM, K KOTOPO-
My TpPUTATUBAETCS CYXOW TOHEp, KOTO-
PBI 3aTEM NEPEHOCUTCS HA ITPOXOJISIILYIO
noa G6apabanom Oymary. LED-morreps
OTHOCATCS K KJIACCY PACTPOBBIX, KaXIOU
TOYKE CTPOKH H300pa)KEHUSI COOTBETCT-
BYeT CBOW CBeTONMOA (Hampumep, Mpu
paspemieann 400 Toyek Ha AOWM, JU-
Heiika aus Gopmara Al (24") cocrour us PucyHnok 2.37. Ilnorrep
9600 nromoB).
K miorrepam A paziuyHBIX BHJIOB HCIOIB30BAHMS TPEIBABISIOTCS
cleAyromme TpeOoBaHus:
e CAIIP (cucteMbl aBTOMaTU3UPOBAHHOTO MPOEKTHUPOBAHHWSA) — BBIBOJ
YEPHO-OEIBIX U I[BETHBIX YEPTEKEH; BOCIIPOU3BEICHUE TOHKUX JIMHHUM
U MEIKHUX OOBEKTOB; JOCTATOYHO BBICOKAs CKOPOCTh BBIBOJQ; BO3-
MO>KHOCTD T1e4aTH Ha Oymare HU3KOro KayecTBa,;

o [UC (reomndopmaiimoHHbIe CHUCTEMBI) — BBICOKAs TOYHOCTh —MaK-
CUMAJILHO JIOMyCTUMas ONTMOKa BhlUepunBaHus kKapT paBHa 0,2 MM;

® [IOJIHOLBETHAsl MMIKUPOKOPOpMATHAS TMeyaTh H300paKeHH — BO3-
MOXHOCTb M€YaTh Kak Ha Oymare, Tak ¥ Ha CUHTETUYECKHX MaTe-
puajax ¢ HMCIOJIb30BAaHWEM BOJHBIX YEPHUJ WJIM YEPHWI Ha opra-
HUYECKUX PACTBOPUTENSIX (COJIBBEHTHAS NIE€YATh).
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B cBoro ouepenp, TpeTHil THIl MJIOTTEPOB MOXKHO MO cdepaM HcC-
MOJIb30BaHUS:

+ meuaTh XyI0KECTBEHHBIX U300paKEeHUH,

+ npodeccuonanbHas nonurpadus,
+ ¢doromneuats,
+ pexiiaMHas ¥ OTiepaTUBHAS TeYaTh.
OCHOBHBIC TEXHUUECKUE XaPAKTEPUCTUKHU TUIOTTEPOB:

¢

* & & o o

pazmep Oymaruy;

pa3pelieHue Ipy revyaTH, TOUeK Ha JTIONM;
2
CKOPOCTB TIeYaTH, M/4 WU M /4;

MaMATh IJIOTTCPA,

HaJIM4KMe BUHYECTEpA Yy IJIOTTEpPA U €ro 00beM;

unrepdeiic nmoaxmouenus (USB 2.0, |IEEE-1284, IEEE-1394a,
Ethernet 10/100/1000).

B Tabnuie 2.18 mpuBeneHb HEKOTOPBIE MOJENIN TUIOTTEPOB Pa3TUIHOTO
HA3HAYCHUS U UX KpaTKasi XapaKTepUCTHKA.

Tabnuma 2.18. XapakrepucTuka pa3IUdHbIX THIIOB IJIOTTEPOB

Makcu-
CkopocTh
Hazna- Mogenb HeuaTH MaJIbHOE TOTHOCTE TexHonorus
yeHrue |(mmpuHa Oymaru) 2l ' | paspere- rneyaTu
Hue, dpi
CAITP |HP DesignJet 800 79 2400 +0,2% wmu | Tepmo-
610 mMm ’ 0,25 mMm CTpyMHas
( py
CAIIP OCE 9555
(904 yn1) 65 400 LED
I'MC |Mutoh Falcon RJ- 3 720 +0,1% i [IIse3021€eK-
800/801 (914 mm) 0,25 MM  |TpHuecKas
I'MC |Mutoh Falcon RJ- 3 1440 +0,1% wm [IIse3021€eK-
4100 (935 mmMm) 0,25 MM  |Tpudeckas
[Tnakater | HP DesignJlet TepMo-
Z6100ps 105 2400  |+0,1% P
(107 o) CTpyHHas
Hapyxnass| Mimaki JV3- TTEe30oeK-
pekama 160SP 30 1440 TpHecKas
(160 cm)
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2.7.5. MynbTUMeananpoeKkTop

MynbTHMEIHAPOEKTOP MpeaHa3HAueH JJIA BBIBOJA BHUACOMH(OpMaIuu
C KOMIIbIOTEpa Ha OOJIBIION SKpaH.

Pa3zMep u300pakeHUs] HAUMHAETCA CO CTa JIOMMOB M TMPAKTUYECKU HE
uMeet mpenena. Paspemenne 1024x768 (mim ero mupokodopMaTHble Bapua-
IIUU) SIBJISICTCS] YK€ CTAHAAPTHBIM U UJCATbHO MOJXOMUT KaK JJIsi KOMIIBIOTEP-
HOTO CUTHAJIa, TaK U JIJI1 KHHO BBICOKOW YETKOCTH; CaMU MTPOEKTOPBI MOCTOSHHO
OBIOT PEKOP/IbI 0 KOMIMAKTHOCTH U sipkocTu (2000 ANSI-1m nmo3BossitoT pado-
TaTh JlaykKe MpHU JTHEBHOM cBeTe). briaromapsi cucremam KOppekiuu u3olOpaxke-
HUSI IPOEKTOP MOKHO YCTaHOBUTH IOJ] JIFOOBIM YTJIOM K 9KpaHy IPHU COXpaHe-
HUU TPSIMOYTOJILHOTO U300paKEHHUS.

Hanbonee momynisipHble TEXHOJOTHUH MYJIbTUMEIUUHBIX MPOEKTOPOB Ha
ceronasa — LCD u DLP.

[IpyHIMNIMANBHOE pa3IMYMe TEXHOJIOTHI 3aKII0YAaeTCs] B DJEMEHTaX, C
MMOMOIIBIO KOTOPBIX (hopmupyercs uzoopaxkenue. B cmygae LCD — 310 xun-
KOKpUCTAJUTMYECKasi MaTpHULIA, YEPE3 KOTOPYIO MPOIYCKAETCSI CBET OT UCTOYHU-
Ka, B ciayyae DLP — maTpuna muk-
POCKOINUYECKUX TOABUKHBIX 3€p-
KaJl.

06 bLeKTUB

LCD-npoexxmopul

LiBeTocmecu-

B LCD TtexHomorum wuc- TenbHbIA 6ok

I1OJIb3YETCS CBOMCTBO KUI- KK-matpuua
{cvHWIA uBeT)

KOKPUCTAJIMYECCKOT B TB

OKPUCTAIINYCCKOT'O CIICCTBa XK-marpuua

MCHATH IIPOCTPAHCTBCHHYIO OPUCH-  (kpacHbii LBeT) KK-matpuua

Tallui0 MOJICKYJ IIOJ BO3I[€fICTBI/I€M {seneHbIN UBeT)

AIIEKTPUYECKOTO TOJIST U OKa3bIBATh
noysipusyrommii 3¢pdexT Ha cBe-
TOBBIC Jy4d. YTPOIIEHHAs CXeMma

CeeToBOM
LCD-npoektopa moka3zaH Ha pu- RIOTOKI S g
cynke 2.38. CBeT OT JaMIIbl IPOXO- L ——
AUT TIIOCJICAOBATCIIBHO 4YCPE3 TpHU pasaeneHna cBeTa Ha

KpacHbIW, 3eNeHbIN U

Inojiapru3aropa, OTCCKAoImMue I10- CUHWIA TTyum

CJIEA0BATEIBHO U3 BCETO LIBETOBOTO
CIIEKTpa KPACHBIW, 3€JICHbIA U CH-
HUM 1Bera. Takum 00pa3om, BOC-

Pucynok 2.38. [IpuHuunuanbpHas cxema
LCD-npoekTopa
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coznaercs nperoBas nanutpa RGB, HeoOxoaumas mpu nepenaye n300pakeHUs
C KOMITbIOTEpA UJIK JTH000r0 Ipyroro ucrounruka ¢ RGB-BeIxoaoM.

B coBpeMEeHHBIX NPOEKTOpax MCHOJIb3YeTCAd TMOJUCUIUKOHOBAs TeEX-
HOJIOTHSI MOIYJIAMK n3o0pakenus. [locie pasmeneHus: CBETOBOTO MOTOKA Ha
TPU COCTABJISIFOIIUE, TMYYKH IBETA MPOXOMIT KaXAbId 4Yepe3 CBOIO IOJUCH-
JUKOHOBYIO MaTPHILy, KaK/1as U3 KOTOPBIX ((OPMHUPYIOT TOJIBKO OJHY IIBETOBYIO
COCTABJISIFONIYI0 M300pakeHUs. 3aTeM TPHU IIBETOBBIX KOMIIOHEHTA HM300pake-
HUS — KPACHBIN, 3€JIEHbIM U CUHUN — CMELIMBAIOTCS CUCTEMOW MpHU3M (IBETOC-
MECHUTEBHBIM MPU3MATHYECKUM OJIOKOM). TOT ke OJIOK mepeaaeT y>Ke MOJIHO-
[IBETHOE M300paK€HUE HA ONTHYECKYIO CHCTEMY, KoTopas (opMHUpYyeT U (HOKy-
CUPYET TOTOBYIO KAPTUHKY.

[lena LCD-mpoekTopa 3aBUCHUT OT SIPKOCTH CBETOBOTO MOTOKa, /it 1500
aM coctaBisgeT okojio 20 000 py6., ms 6000 am — 1o 200 000 py6. IIpu s3TOoM
noka3arenu KontpactHocTH oT 500:1 mo 2500:1.

[Tpumep npoekropa HaumeHnbinel 1ensl: Epson EMP-S42, LCD, SVGA
(800x600), 1500 Im, 500:1, 2.6 xr, 20050 py0.; 6osee MOIIHBIA MPOCKTOP:
Sony VPL-FX52, LCD, XGA, 6000 Im, 1000:1, 10,5 kr, 210536 py0.

DLP-npoexxmopbol

DLP rtexnonorus pacmmdpobsiBactcs kak Digital Light Processing, To
ectb I1UdpoBas oOpaborka cera. KiroueBeIM snemeHTOM Ciykut DMD-
MaTpuIla, YHUKaIbHas pa3paboTka kommanuu Texas Instruments. DMD — Digi-
tal Micromirror Device — nudpoBoe MuKpo3epkaibHOe ycTpoicTBo. DMD-
MaTpHIla COCTOMT M3 THICSY MUKPOCKOITUYECKUX 3€pKajl KBaApaTHOM (OPMEL, C
pebpoM 16 MUKPOMETPOB, KOTOPBIE, B 3aBHCUMOCTH OT HAJIUYHS HIIA OTCYTCT-
BUS CHUTHAja, MPUHUMAIOT OJHO M3 JIBYX CTAIlMOHAPHBIX IMOJOXKCHHM, TEM Ca-
MBIM MO0 HAIPaBIIsAsA CBET B
ONTUYECKYIO CUCTEMY, IHMOO  3epkano -10° -~ —— -
OTKIIOHSAS €ro (CM. pHCYHOK P P4 3epranc +10

' /~
B
o

2.39).
[To komuuectsy DMD-
MaTpUIL DLP-npoekTopbl Ak
OBIBAIOT OJHOMATPUYHBIC W
TpeXMaTpUUHbIC. L TR
B mepBoM ciydae Me-  MMoasecka : > S5/
XKy MaTpULE U HUCTOYHHU- Moanoxka =~ % /\ Basa
KOM CBETa PpacIoJaraercs SeREAN %%3%?3;2”\‘ . WATRVRE!
TPEXLBETHBIA CBETOPUIBTP,
CBOMM BpAILCHHEM [OCIEI0- Pucynox 2.39. 3epkaiia DMD-marpumnsl
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BaTEJIbHO BhIIEIstOMMN 1BeTa nanuTpsl RGB. Ha Beixone ontuueckoil cucre-
MBI MBI IOJIy4a€M IOCJEA0BATEIBHO CMEHSIOLIUECS TPU COCTABIISIIOIIME H30-
Opa)xeHMsI, KOTOPbIE YEPEAYIOTCSI HACTOJIBKO OBICTPO, YTO YEJIOBEUYECKHUI TIJia3
anMpOKCUMHUPYET UX U MOJIy4aeT MOJHOIBETHOE SIPKOE U300paKeHHUE.

B cityuae ¢ TpexkpucTanbHOM CUCTEMOM CBET OT UCTOYHHUKA C MOMOIIBIO
IUXPOUYHBIX MPHU3M pacluerisieTcss Ha Tpu coctapisitonmx RGB, mocne gero
KK My4OK MOMAagaeT Ha CBOM KPUCTAII, OTKYJa OTPa)KaeTcsl Ha ONTHYE-
CKYIO CUCTEMY CHHXPOHM3UPOBAHHO C ABYMs IpYrUMH. Takum oOpa3om, Kax-
Jasi COCTaBJISIIOIIAS M300paKEHUS] MPOCIHUPYETCS OTACTBHOW MAaTPHIICH, YTO
MOJIOKUTEIHHO CKa3bIBAETCSl HA KAUECTBE MOIYyYaeMON KapTHHKH.

DLP-nipoekTopsl, Mmokaiayi, camble MUHUATIOPHBIE MPEIACTABUTEIN CBO-
€ro KJjacca anmapaTypbl — €CTh MOJEIH, KOTOpble 0€3 Tpy/la YMECTATCS B JaM-
ckoil cymouke. K HegocTaTkaM MOXHO OTHECTH MOPOM 3aMETHBIN «3PdeKT pa-
OYTU» — HAJIMYUE Pagy’KHOTO Opeosia BOKPYr 0OBEKTOB M300pakeHus. Takxke,
IpU JJIUTEIBHOM MPOCMOTpPE (PUIBMOB Ha OJIHOKPUCTAJIILHOM IIPOEKTOPE HEKO-
TOpBIE OTMEYAIOT yToMJIeHHUE T71a3. [1o cpaBHEHUIO C aHATTIOTUYHBIMU MOJIEISIMU
LCD, »ToT THI NMpOEKTOpPOB 00J71aaeT MEHBIICH YETKOCTHIO TOHKHUX JeTaslei
kapTuHKu. OHAKO, MIPU BCEM ATOM HAJI0 3aMETUTh, uTO Oosiee 70% BCero phIH-
Ka Mpo¢eCCHOHATBHON MPOEKIIMOHHON TEXHUKHU MPUHAIJICKHUT TPEXKPUCTATb-
HbIM DLP-nipoekTopam.

[lena DLP-npoektopoB ot 18000 py6. npu sipkoctu 1800 1m 1 KOHTpa-
ctHoctH 2200:1 (Acer XD1150) no 43000 py6. mpu spoctu 5500 M, KOHTpa-
ctHoctu 7500:1 u paspemenuun 1920x1080 (Projectiondesign F3).

2.7.6. YcTponcTBa BbiBOAA 3BYKa

Jlnst obGecrieuenust BocripousBenenus: 3Byka Ha [IK (aymmo- u Bugeo-
daiino, panuo u TeneBemanus MHTEpHETa U 1Mp.) HEOOXOAUMO MMETh 3BYKO-
BOW aj1anTep U KOJOHKH, TOKTFOUCHHBIC K HEMY (MJTH HAYITHHKH).

B cBs3M ¢ TpOABMKCHHWEM BEAYIIMMH pa3pabOTUYMKaMK aIllapaTHBIX
komnoneHToB [IK (u, mpexnae Bcero, pupmoit Intel) konnenmuuu K — momar-
Hero MeauarieHTpa u TexHojoruu Intel Viiv (mporpammHo-anmaparHas miat-
dopma, mo3Bosstomas co3gaBaTh I[IK ¢ pacHIMpeHHBIMH MYyJIBTUMEIHA-
BO3MOXKHOCTSIMHM KaK KOMIIOHEHTA IIM(PPOBOTO IOMa) COBPEMEHHBIC YUTICEThI U
MaTePUHCKHE TUIAThI UMCIOT WHTCTPUPOBAHHBIC AYIHOIMOJICHUCTEMBI C JIOCTa-
TOYHO XOPOIIUM KaueCTBOM BOCIPOU3BEICHUS MHOTOKaHabHOTO (7.1) 3ByKa
(High Definition Audio, cm. pa3aenst 2.2 u 2.3).

OnHaKo CyIIECTBYIOT U OT/AEIBHBIE TUIATHI — ayAHOAAANTEPhl, 00CCIICH-
BaIOIIME OYEHb BHICOKOE KA4eCTBO BOCIIPOM3BENEHUS 3BYKa, MOIKIIOYaeMbIe K
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cioty PCI Express, nanpumep Auzen X-Fi Bravura 7.1, coBmecTrmMasi ¢ onepa-
rroHHbIMU cucTeMamu Windows 7/Vista/XP (cm. pucyHok 2.40).
[IpousBoauTenu >TOoM IIA-
TBHI 00EIIAI0T 00ECIEeUNTh «3aXBa-
THIBAIOIIEE» KAauyeCTBO MY3BIKH U
3BYKOBOTO  COMPOBOXKICHHUS B
¢unpmMax u urpax. B ocHOBHBIE
BO3MOXKHOCTH 3BYKOBOW KapThl .
BXOJMT BOCHPOW3BEACHUE 3BYyKa
Ha 7.1-xaHaJbHOM CHCTEME C Ka-
yectBOM 10 24 0utr/96 KI'n un
MIPOUTPHIBAHUE CTEPEO Ha HAyII-
HHMKaX ¢ Ka4ecTBOM 10 24 6mt/192
KTI'11 ¢ ucnonszoBanuem LIAIT 120

nb. CnennanbHbIli YCUIMTED T0- Pucynoxk 2.40. 3BykoBas KapTa

3BOJISIET HUCIIOJIb30BaTh Tpodec- Auzen X-Fi Bravura 7.1
cuoHasbHble Hi-Fi HaymHuku c

pazbemom 1/4 nroiima. PazpaboTtanHoe 3a3emMiIeHUE UCKITIOUAeT MOSBJICHUE TO-
MeX oT Ojoka mutaHus B ayauo. CTOMMOCTh 3BYKOBOHM KapThl Auzen X-Fi
Bravura 7.1 coctasinsieT okoiio 4000 py6.

CrouMoCTh ayIMOKapT cO cxeMamu 3Byka 7.1 moxer goxoauts g0 7000
pyO., camble TOpOTrHe KapThl UMEIOT MYJbT IUCTAHIIMOHHOTO YIPABIICHHUS.

KonuuecTBo akycmuueckux Ko10HoK, OIKIIOYAEMBIX K ayIMOBBIXOJaM
MAaTepUHCKOM IIAThl WM ayAUOKapThl, MOXKET COOTBETCTBOBATH KOJIMYECTBY
kaHajoB aymauonojacucteMbl [IK, mim ObITh MeHbIe. Hampumep, mpu cxeme
3BYKa ayJUOMNOACUCTEMbI 7.1 MOXXHO MOAKIIOUUTH 7 KOJIOHOK Iuitoc 1 caOBy-
¢ep, HO MOKHO TIOJKITIOUaTh U MEHbIee uX KojuuecTBo (5.1, 4.1, 2.1). Caodsy-
¢hep — 3ByKOBasi KOJIOHKA JUIsl BOCIIPOU3BEAEHUS HU3KOYaCTOTHBIX 3BYKOB, JHa-
Ma30H BOCIPOU3BOAUMBIX 9acTOT oT 25 10 150 — 200 I'm.

[lepBbie 3BykoBble KapTbl I[IK wmornm oOecrnedynTh BBIBOJA JBYXKa-
HaJBLHOTO 3BYKa (cTepeo3Byk). Celyac 3T0 COOTBETCTBYET 3ByKOBOM cxeme 2.0
(mepBas 1udpa — KOJIUYECTBO KOJOHOK, BTOpas — KOJIMYECTBO caOBYy(depoB).
[lepBble MHOTOKaHaJbHBIE aKyCTUUECKHE cHUCTeMbl uMenu cxeMy 4.0, B cocTas
UX BXOJIUIU 4 KOJOHKHM — JBe (DpOHTANIbHBIE U JBE ThUIOBBIE. B akycTuke 4.1
ObL1 no0aBsieH cabBydep. [IpaBaa, 3TU CUCTEMBI BCE PABHO OCTAIUCH YETPhICX-
KaHaJbHBIMU — HU3KOYACTOTHBIE CUTHAJIAa B HUX BBIJICIAIOTCSA C MOMOIIBIO CIie-
LMaJIbHOTO KPOCCOBEpa.

Crnenyromuii TUTT aKyCTUYECKHX CHCTEM YK€ 00JIaJaeT MOJHOIIEHHBIM 6-
KaHAJIBHBIM 3BYKOM — 3TO akyctuka 5.1 (pucyHok 2.41). B coctaB 3THX KOM-
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IUIGKTOB BXOJAT JIB€ (DPOHTAIIbHbBIE
JIOHKH, JIBE€ THUJIOBBIC, OJHA LEHTPaJIb-
Hasg u cabydep. To ecthb mo cpaBHe-
HUIO C aKyCTUKOM 4.1 mosiBWiICA LIEH-
TpanbHbIM K3ny4yaTenb. OH HYKEH i
cootBeTcTBUs (hopmary Dolby Digital,
9aCcTO MCIOJIb3yeMOM B (UIIbMax, 0CO-
o6earHo Ha DVD-muckax. Ilo meH-
TpaJbHOM KOJIOHKE NepeAaroTcs aua-
JIOTH AeUCTBYIOMMX Jinl. Kpome Toro,
akycTuka 5.1 MOXET OocCHamaTrbes Je-
konepamu DTS u Dolby Pro Logic.
Takum o6paszom, cuctembl 5.1 — Mu-
HUMaJIbHO HEOOXOJIMMBIE JJIs JOMalll-
Hero kuHoTeaTpa. Ha pucynke 2.42

Pucynok 2.41. KonoHku 3ByKOBOM
cxemsl 5.1

ITOKa3aHa CXCMa PACIIOJIOKCHUA KOJIOHOK IJIA 3By1(0B01>i cxeMnl 5.1.

=

-
-
-

Pucynok 2.42. Pacnionoxxenue

KOJIOHOK 3BYKOBOM cxembl 5.1

[Tocnenusst pazpaboTka B 001aCTH 3BYKOBBIX CXeM — 8-kaHaibHbIC 7.1 U
7.2. B oT0l akycTUKe 0O0ABWINCH €Ile JIBa JTUHAMHUKA — THIJIOBBIC IIEHTPAIb-
Hele. Kpome Toro, B cucteme 7.2 MOSBHIICS JOIOJHHUTEIBHBIN caOBydep, BOT
TOJIBKO «0acoBBIM» KaHaJ OCTajJCs C€IMHBIM, TaKk 4To ocoOoro 3ddekra 3Ta
npubaBka He jgaeT. Eciau Bl pemmrech MpHoOOpPECTH MOJ00HYI0 aKyCTHKY, TO
CMOJKETE JIoMa HacIaauThes 3BykoM Gopmara Doulby digital Surround EX mu
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DTS Surround EX, KoTOpbIif MOXXHO HAWTH TOJIBKO B CAMBIX COBPEMEHHBIX KH-
HOTeaTpax.

Ha pucynke 2.43 nokazaHa cxema pacroyioKeHHUsl KOJIOHOK JIJIsl 3BYKOBOM
cxemsl /.1.

¢ @
/ =\L i -

90 v, 1 90“\'
§ I G R
3045° S~ 30-45°

Pucynox 2.43. PacnionoskeHue KOJIOHOK 3BYKOBOM cxeMbI 7.1

CokpaliieHusi, HCMOJIb3YeMbI€ 71 O003HAUECHUS] PA3JIMUHBIX KOJOHOK
AKyCTUYECKOMN CUCTEMBI:

* LF, RF — neBas u npaBas ppoHTaIbHBIC KOJTOHKH;

* LS, RS — neBas v npaBas ThIJIOBbIE KOJIOHKH;

* C — nenTpanbHas KoJioHKa (cuctemsbl 5.1, 7.1 u 7.2);

* SW — cabBydep;

* LRS, RRS — neBas u npaBasi ThUIOBbIE LIEHTPAJIbHBIE KOJIOHKH (CHUCTE-
Mbl 7.1 1 7.2).

2.8 ObopyaoBaHMe KOMMNbIOTEPHbLIX CeTen
JlokaasHas cerb (JIC, LAN) oOecrneunBaer mepemady HHOOpMaLUH

mexay IIK u apyrumu cereBbIMH YCTpOWCTBaMHU, OOBIYHO HAXOMASIIMMUCS B
OJTHOM WJIM HECKOJIBKUX OJIM3KO PACIOJIOKEHHBIX 3/TaHUM.
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TeppuropuaibHo-pacnpenenenHas cetb (WAN) coeaunser He-
CKOJIBKO JIOKQJIBHBIX CETEH, reorpaduuecku yJIaleHHbIX IpyT OT JIpyra.

OcHOBHBIE 337]a4l, KOTOpbIE T03BOJIsIET pemaTs JIC:

¢ UCIIOJIb30BAaHUE ABTOMATU3MPOBAHHBIX CHUCTEM YIPABJICHUS HPEINPUATHEM
U CO3/IaHKE eIMHON MH(OPMAIIMOHHON Cpelibl IPEANPUSTHUS;

¢ HaJSKHOE XpaHEeHHE OONbIIUX 00bEeMOB MH(OpPMAIMU Ha CEpBEpE C pery-
JSIPHBIM €€ PE3€PBHBIM KOIMUPOBAHUEM;

¢ COBMECTHOE HCIIOJb30BaHUSA B OPraHU3aLMIX OOLIMX PECYPCOB, TAKMX KaK
XKecTkue auckd, npuHTepbl, HakonuTenn CD-ROM, cepBepHbie mpuioxke-
Husl (cepBepbl 0a3 TaHHBIX, TOUYTOBBIE cepBepbl, UHTEpHET-CEpBEPHI U TIP.).

Jns  opraHM3alud  TEPPUTOPUATBHO-PACHPEACICHHBIX CETeH  HC-
MOJIB3yeTCsl KOMMYyTHpyeMast TeledoHHass ceTh obmero monp3oBanus (PSTN,
Public Switched Telephone Network) ¢ coennnenuem depe3 MoaeM, IMHUAHU BbI-
COKOCKOPOCTHON LU(POBON CE€TH C MPENOCTABIECHUEM KOMIUIEKCHBIX YCIIYT
(ISDN, Integrated Services Digital Network), onroBosiokoHHas! CBSI3b, CITyTHH-
KOBBIEC KaHAJIbI CBSI3U.

[Ipy TOCTOSIHHOM HCHOJIb30BAHUM OpraHu3aluedl JIMHUM TEePPUTOPHU-
albHO-PACHPENICICHHOW ceTH (Mpekae Bcero, s cBsizu ¢ MHTepHer-mpo-
BaliJIepOM ), UCTIONB3YIOT BBIJCICHHYIO TeIe(POHHYIO JTUHUIO C AaHAJIOTOBOW HIIN
udpoBoil mepenayeii JaHHBIX. 3a BBIACIECHHYIO JUHUIO BHOCUTCS (PUKCHUPO-
BaHHag 1uiata. Kommyrtupyemoe coenuuenue wiv ISDN npexycmarpuBaroT mo-
BPEMEHHYIO OILIaTy.

Cranmaptel B 00JIacTH JIOKabHBIX ceTel oObenuuseT cemeiictBo IEEE
802.xx, a taxxke [SO 8802-1...5. Ot craHmapThl ObUIM CO3/IaHBI Ha OCHOBE
pacrnpoctpaHeHHbIX ¢upMeHHbIX cTaHaaptoB ceted Ethernet, ArcNet u Token
Ring. B uactHoctHn, cranmapt IEEE 802.3 onuceiBaeT MoauduKaluyd ceTel
Ethernet — 10Base-5, 10Base-2, 10Base-T, 10Base-F, paznen crannapra IEEE
802.3u omuceiBaer texHonoruto Fast Ethernet (100Base-T), IEEE 802.3ak
CTaHJApPTU3YET OJIHY UX TeXHOJoruii rurabutHeix ceteir — 10GBase-CX4.

Jns opranuzanuu paOOThl JIOKAJBHBIX CETEH MOXKET HCIOJIb30BaTHCS
clielytolliee OCHOBHOE 000pYy/I0BaHHE:
¢ UHTETPUPOBAHHBIC HA MATEPUHCKOM IJIATE CETEBBIC AIANTEPHI UIIU CETEBBIC
uHTepeNCHBIC TUIATHI,

KOHIIEHTPATOPHI,

KOMMYTAaTOPHI;

Ka0enu;

MapuIpyTH3aTOpPbl (TEPPUTOPUATIEHO-PACIIPEAECIICHHBIE CETH);
MOJIEMBI (TEPPUTOPUATLHO-PACIPEACIICHHBIE CETH).

* & & o o
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Cemeeble adanmepul

Hasnauenue cereBoro aganrepa — ooecnieuenue padotsl I1K B tokanbHON
ceTtd. J{nsl MOAKIIOUEHUS K CETEBOMY KaOelio ceTeBasi KapTa UMEET COOTBETCT-
BYIOIIIMHI Pa3beM.

MartepuHckue miatel coBpeMeHHBIX 11K 00BIMHO MMEIOT MHTETpUpPOBaH-
HYI0 TurabutHyio ceteByro nojacuctemy (10/100/1000 Mo6uT/c) TexHOIOTHUU
Ethernet (cm. 1. 2.3).

OpHako BBIMYCKAIOTCA U OT/ACJIbHBIE CETEBble WHTEP(EHCHBIC ILUIATHI
(NIC, Network Interface Card), moaxitouaemsie k cinoty PCl win USB.

KoHueHnmpamopul

B nokanpnoi cetn TexHonoruu Ethernet Bce Bxogsamue B ceth 11K B3au-
MOJIeHCTBYIOT ¢ KoHlleHTpaTopamu (HUB) nimu kommyTtaTopamu. CoeTMHEHHBIC
¢ onquuM KoHIeHTpaTopoM IIK o6pa3yroT cermMeHT jokanbHOU ceTd. KoHIieH-
TpaTOpbl OBIBAIOT Pa3HBIX BUJIOB U OOBIYHO OOECICUHMBAIOT coeauHEeHHE 12 —
24-x moinp3oBaTeNield B Mpejesiax OJHOTO TMOMEIICHUS WM TPYIIIBI COCETHUX
MMOMEIICHUH.

[Ipy mpuMEHEHUU KOHIIEHTpATOpa BCE IMOJIB30BATENM JIENAT MEXKIY CO-
Ooli mosocy npomnyckanus ceT. Ilaker, mpuHUMaeMblil IO OJTHOMY U3 MOPTOB
KOHIIEHTpAaTOpa, PacChLIaeTCs BO BCE JAPYTHE MOPThI, KOTOPHIE aHAIU3UPYIOT
ATOT MakeT (MpeaHa3HAYEH OH JJIS HUX WUJIU HET).

B HacTosimiee BpeMsi BMECTO KOHIICHTPATOPOB HCIOJB3YIOTCS HEYIpaB-
nasiembie kommyTtaTopsl (hub-switch, cm. pucynok 2.44).

Kommymamopuoi

KomMyTarop mnpenocraBiseT Kax-
oMy ycTpoicTBy (cepBepy, IIK mwnm npy-
romy KOMMYTaTOpy/KOHLIEHTPATOpPY ),
MOJKIIIOYEHHOMY K OJIHOMY M3 €ro Mop-
TOB, BCIO MOJIOCY MPOIYCKaHUS CETU. DTO
NOBBILIAET  NPOM3BOJAMTENBHOCTE M PuCyHOK 2.44. 48-n0pTOBBIi
YMEHBINAET BPEMsI OTKJIHMKA CETH 3a CYeT  HEYIPABISIEMbI KOMMYTATOP
COKpAIlleHHUsI YHClia TOJIh30BaTele Ha
cerMeHT. HoBble KOMMYTAaTOpPBI OOBIYHO TOJIECPKUBAIOT CKOPOCTH TEepeaaydn
10/100/1000 M6uT/C B 3aBUCMOCTH OT MaKCHMAJIbHON CKOPOCTHU MOIKII0Yac-
MOTO YCTPOWCTBAa M MOTYT aBTOMATHYECKH HACTPAMBATHCS HA ONTHMAJIbHYIO
CKOPOCTb.
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B omiMuune OT KOHIEHTPATOPOB, OCYIIECTBIAIONINX MIMPOKOBEIIA-
TEIbHYIO PACCBHUIKY BCEX MAKETOB, MPUHUMAEMBIX I10 JIIOOOMY U3 OPTOB, KOM-
MYTaTOphl MEPEal0T MAKeThl TOJBKO IEJIEBOMY YCTPOMCTBY (aapecary), Tak
kak 3Har0oT MAC-anpec (Media Access Control) xaaoro moaKIFoueHHOTO YCT-
poiictBa. B pesynbrare ymeHbinaetrcst TpaQuk 1 MOBBIIIAETCS 00IIasi MPOIyCK-
Has CIIOCOOHOCTh, a 3TH JiBa (paKTOpa SBISIOTCS KPUTHUYECCKUMHU C YIETOM pac-
TYIHUX TPeOOBAHUN K TOJIOCE MPOMYCKAHUS CETH COBPEMEHHBIX CIIOXKHBIX OM3-
HEC-TIPUIIOKEHUU.

[lpumep ommcanusi HeympasisieMoro kommyraropa 8 D-Link DGS-
1008D (cTommocTb okoo 1500 py6.):

KoMMmyTaTop ¢ 8 MeaubiMu opramu Gigabit Ethernet. Crannaptei: IEEE
802.3 10BASE-T Ethernet, IEEE 802.3u 100BASE-TX Fast Ethernet, IEEE
802.3ab 1000BASE-T Gigabit Ethernet, ANSI/IEEE 802.3 NWay omnpenencHue
ckopoctu u pexxuma padotel, IEEE 802.3x ynpaBnenue norokom. KoiandectBo
noproB: 8  moproB  10BASE-T/100BASE-TX/1000BASE-T.  Ilon-
HBI/Tony nyruieke st ckopocterd 10/100MouT/c, MOaHBINA TYTUIEKC JUIsl CKOPO-
ctu Gigabit Ethernet. MeTton xommyranuu: Store-and-forward. Pasmep Tabmu-
ubl MAC-anpecos: 8K 3amnucei Ha ycrponcTBo. M3yuenne MAC -agpecos: aB-
Tomatudeckoe oOHoBieHue. bydhep RAM: 256K Ha yctpoiictBo. Pa3zmepsr:
235%x161.9%35.6 MMm.

Kabenu

B naumbomnee pacrpocTpaHeHHON B HACTOSIIIEE BpeMs CETEBOM TEXHOJIO-
run Ethernet cereoii kabenb coeuHsIeT MEXy coboii cereBoit amantep 1K u
KOHIICHTPATOp WJIM HEYIpaBlisieMblil kommyTaTtop (Switch). Jlyist moaktoueHus
Ha KOHIIaX KaOeysi 00KUMAarTCI KOHHEKTOPHI (Hanbosiee 4acTo — BOCbMH KOH-
takTHbie RJ-45). CyliecTByeT HECKOJbKO THIIOB KaOesei, MPUMEHSIEMbBIX B
Pa3JIMYHBIX CETEBBIX TEXHOJIOTUSX.

Butas mapa (TP, Twisted Pair) — ocHos-

HOM Tum kabens B Hacrosiuiee Bpems. bbiBaer ///

IBYX BMJOB: HEIKPAaHHPOBAaHHAs BHUTas MHapa Py -
- - - ‘{ ——

(UTP, Unshielded Twisted Pair, cm. pucyHok \"\""\"

2.45) m okpanupoBaHHas BuTas mapa (STP,
Shielded Twisted Pair). O6a tumna xademnst cocto-
AT U3 HECKOJbKUX Map CKPYUYEHHBIX H30JIHPO-
BaHHBIX MEIHBIX MPOBOJIOB. Kabenp Thma HedK-
paHUpPOBaHHAs BUTAas Mapa cTaj HauboJjee Momy-
JIIPHBIM OJarojiapsi CBO€M HHU3KOW CTOMMOCTH, Pucynoxk 2.45. Kabenb

ruOkocTu U npoctote ycraHoBku. Henoctatkom  UTP, kareropus 5, 4 napsl
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TAKOro Kaless SIBJISIETCS YSA3BUMOCThH K AJIEKTPUYECKMM TNOMEXaM U IIymMaM B
nuaun. Kabenu Butas mapa ObIBalOT pasHout kateropuu (3, 4, 5 unu 6). Uem
BBIIIIE HOMEP KaTerOpHu, TeM OOJIBIIYI0 CKOPOCTh Mepeadyn MOoIepKUBAET Ka-
Oenb.

OnToBOIOKOHHBIN Ka0ejlb IPUMEHSIETCS B LEHTPAIBHBIX MAarucr-
PAIBHBIX CETAX M CBSI3U MEXAY KOMMYTAaTOpaMH JIOKAJIbHBIX CETEH, HAXOJs-
IIMMHCS HA 3HAYUTEIIBHOM PAaCCTOSIHUM OJIMH OT Apyroro. O0ecrneuynBaeTr moJ-
HYIO 3aIUTy OT 3JEKTPUUECKHUX MOMEX, MO3BOJSIET MepenaBaTh UH(POpMAIIHIO
Ha Oonblune paccrosnus. [lonnepxxuBaer ckopocth nepenaun nanusix 10, 100,
1000 Mowurt/c, 10 I'Out/c. [laHHbIe IEpEeIatOTCS ¢ TOMOIIBIO CBETOBBIX UMITYJIb-
COB, MPOXOJAIIUX MO ONTHUYECKOMY BOJOKHY. HemocrtaTku — ClI0KHOCTh MOH-
Ta)ka U BbICOKAsl CTOUMOCTb.

ToHKHI M TOJCTHIH KOAKCHAJbHBIA Ka0ejb — B HACTOAIICE BpEMs
NPAaKTUYECKHU HE UCIob3yeTcsl. KOHCTpyKIMs ero aHajJornyHa CTaHIApTHOMY
TEJIEBU3MOHHOMY KaOeJto.

Kaxxgas Texunonorus JIC (10-Mout/c Ethernet, 100-Mo6wut/c Fast Ethernet
wim Gigabit Ethernet, 10-Gigabit Ethernet) npeamnosiaraet ucnoab30BaHue 0J1-
HOTO WJIM HECKOJIbKMX THIIOB ceTeBoro kabens. Hambosee yacto npumensiercs
kabens UTP kareropuu 5 u 5e (cm. Tabmuiy 2.19).

Tabmuma 2.19. Micnons30BaHue pa3IMYHBIX TUIIOB CETEBOTO KaOems

CeteBoli cTaHgapT Kabenb Hucio nap
IIPOBOJIOB
UTP, kateropuu
10BASE-T (Ethernet) 3/4/5 2
100BASE-TX (Fast Ethernet) UTP, kateropus 5 2
100BASE-T4 (Fast Ethernet) ;LPS’ Kareropit 4
100BASE-FX (Fast Ethernet) OnTOBOJIOKHO -
1000BASE-T (Gigabit Ethernet) UTP, xareropus 5 4
1000BASE-FX (Gigabit Ethernet) ONTOBOJIOKHO -
10GBase-CX4 (10 Gigabit Ethernet) | CX4 8
10GBase-L X4 (10 Gigabit Ethernet) | OnToBonokno OM3 -

Mapwpymu3samopul

MapiipyTH3aTopbl MOTYT BBITIOJIHATD CIEIyIOIIHE (PyHKIINN:
o [logxmouenue mnokanbHbix ceret (LAN) k TeppuTopualibHO-pac-
npeneiacHabM ceTsiM (WAN).
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e CoeIlMHEHNE HECKOJIBKUX JIOKAIbHBIX CETEH.

[Ipou3BoauTENEHOCTS MapmipyTH3aTopa (00beM IepeaaBacMbIX TaHHBIX
B CEKyH/Iy) OOBIYHO MPONOPIMOHAIFHA €r0 CTOMMOCTH. [lOCKOJIBKY Map-
HIPYyTU3aTOP paboTaeT Ha OCHOBE IIPOTOKOJIA, OH MOYKET IPUHUMATh PELICHHE O
HAWTy4YIlleM MapIIpyTe JOCTaBKU JAHHBIX, PYKOBOJCTBYSCh TaKUMHU (hpaKkTOpa-
MU, KaK CTOUMOCTb, CKOPOCTb JIOCTaBKU U T.1. Kpome Toro, mapupyTuzaropsl
HO3BOJISIIOT 3(PPEKTUBHO YIPaBIATh TpahUKOM HIMPOKOBEUIATEILHOW pacChLi-
K1, o0ecrieurBas epeiady JaHHBIX TOJIBKO B HY’KHBIE ITOPTHI.

Mooemuot

Mopemsbl no3BoJIsAIOT nosib3oBaTesiM [1K oOMeHnuBaThes nndopmanyeit u
noAxiouarses K Internet mo oO6puHBIM TeneoHHbIM JIMHUSAM. HazBaHue «Mmo-
JeM» O3HadaeT «MOIYJISITOp/meMonynsaTop». MoaeM KoaupyeT HH(POBBIC
curHaisl, noctymatoniye ot [1K, B aHanorosbeie wim 1iudpoBbie CUTHABI, ITepe-
JaBaeMbIe MO Tele(OHHOM ceTH OOIIEro IMOJIb30BaHUsA, a MOJEM Ha IMIPUEMHOM
KOHIIC JIMHUHU JIEMOJYJIMPYET 3TH CHUTHAJIbI, CHOBA IpeolOpa3ys UX B MEpPBOHA-
JabHYyI0 IUPPOBYIO hopMy.

MoneM moaaepX rUBaeT B KAXKAbIM MOMEHT TOJBKO OJHO COCIUHEHUE.
Jlns TIK npumeHsroTcss BCTpOCHHBIE U BHEIITHUE MOJEMBI, a JJisl MOPTAaTUBHBIX
KOMITBIOTEPOB OOBIYHO UCTIOB3YIOTCS MoieMbl (hopmaTa PC Card.

MopaeMbl UCTIONB3YIOT CHeIMaibHbIe MPOTOKOIbI MOIYJISIIUU MPU Tepe-
nadye nHOpMaluK, KOPPEKIIUU OIIMOOK U CKATHUS TAHHBIX.

[IpoTokoybl mepenaud AaHHBIX JJIS MOJEMOB YCTAHOBJICHbI MexayHa-
poanbsiM uHCTUTYTOM TenekommyHukaruid ITU (International Telecommuni-
cation Union).

OCHOBHBIMH XapaKTEPUCTUKAMH MTPOTOKOJIOB MEPE/Iaun JaHHBIX SABJISIOT-
Cs CKOPOCTh MEpeayu U PEeXUM: NYIUIEKC WM MoJyayriekc. B monHomyr-
JIEKCHOM PEXUME YCTPOMCTBO MOXKET OJJHOBPEMEHHO Iepe/laBaTh U NPUHUMATH
JaHHBIC.

AHAJIOTOBBIE MOJIEMBI TOJIOCOBOTO JUAIa30Ha MCHOJIb3YIOT MPOTOKOJIBI
V.42, V.42bis, V.92, no3possirorire 3pPEKTUBHO BIIOIHITh KOPPEKIUIO OIIIH-
00K u cxatue JaHHbiX. CKopocTh nepenayu nHdopmanuu s nporokoia V.92
— 56 Kowur/c.

Monembl DSL-texnonorun (Digital Subscriber Line — uudposas abo-
HEHTCKasl JIMHW) TIO3BOJISIOT OpPraHu30BaTh HUQPPOBYIO Mepenady JaHHBIX IO
TeneOHHON JTUHUM, OJJHOBPEMEHHO Ta YK€ JIMHUS MOXKET UCTOJIb30BaThCS U IS
OOBIYHBIX TeJIE(POHHBIX Pa3roBOPOB. B mocnemHee BpeMs IIMPOKOE pacmlpo-
CTpaHEHHUE TOJYYUJIO OE3IMMUTHOE MOJKII0YeHHe K VHTepHeTy 1o TEeXHOJIO-
rur ADSL (Asymmetric Digital Subscriber Line — acummerpuunas mudposas
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aboHeHTCKas JIMHUSA) C ucnojb3oBanueM ADSL-monemoB. CoennHeHue SBIIS-
€TCSl HEKOMMYTHPYEMBIM, T. €. JJII MOAKIIOYEHUSI K MpOBalepy AOCTaTOYHO
BKJIFOUUTHh HACTPOEHHBIA MojieM U kKommbioTep. Texnonorus ADSL obecnieun-
BA€T CKOPOCTh HUCXOJAIIET0 MOTOKA JaHHBIX (OT aOOHEHTa K MpOBaWEpy)
B mipenenax ot 1,5 MOut/c 10 8 MOUT/C 1 CKOPOCTh BOCXOSIIETO TOTOKA
ot 640 Kbut/c mo 1,5 Mout/c. CkopocTh OOBIYHO OTPAaHUYHMBACTCS IPOBaiime-
POM B 3aBUCHUMOCTH OT CYMMBI €XKEMECIIHON aOOHEHTCKOW OIUTATHI 32 COCIU-
HEHUE.

2.9 ObopynoBaHue 6ecrnpoBOAHbIX CETEN

becnpoBoiHOE COENMHEHHE KOMIIBIOTEPOB U NEPUPEPUITHOTO 000py10-
BaHMSI MOJy4aeT Bce 0OJIbIIEe paCIpOCTPAHEHHE.

becnpoBoubie nokanbHble cetr (Wi-Fi) O3BOISIFOT OpraHM30BaTh CBS3b
mexnay IIK Tam, rae 3arpynHeHO KaOelbHOE COEAMHEHHE WM HeoOXoauma
MojHasi MOOUIBHOCTH. [IpM 3TOM OHU COBMECTHUMBI C MPOBOJHBIMHU CETSMH.
Heo0xoaumo yyuThIBaTh BO3MOYKHOCThH CO3[1aHUsI OE€CIPOBOIHBIX COEIMHEHUIM
[1K npu npoekTupoBaHuu JIOOBIX CETEH — OT Majoro oduca 10 MpeaAPUSTHS.

B HacTosiiiee Bpems Ha pbIHKe ceTeBoro obopynoBanus Wi-Fi npencras-
nsiet Tpu crangapta: IEEE 802.11a, IEEE 802.11b u IEEE 802.11g.

Cranpapt IEEE 802.11a no3BossieT nepenaBaTh JaHHbIE HA CKOPOCTH 10
108 Mowurt/c. DT 6ecripoBoaHbIE ceTH paboTatoT Ha yacTore S5 I'rip u obecrie-
YUBAIOT BO3MOKHOCTH MM (POBaHUs ¢ ucnoiab3oBanrnem WEP.

Cranpapt IEEE 802.11b no3BoJisier nepegaBath JaHHBIE HA CKOPOCTH 10
11 M6wut/c u paboraer Ha yactoTe 2,4 I'TIl MO MPOTOKOJIY IMIMPOKOTOJIOCHOM
nepenayn JaHHbIx - DSSS.

Cranpapt IEEE 802.11g ucnons3yer ckopocTh niepegadu 10 54 Mout/c
u pabotaeT Ha yactote 2.4 I'ru — Toit ke, 4To U ycTpoicTBa crannapta [EEE
802.11b, uTo obecnieunBaeT COBMECTUMOCTD ATUX CTaHIaPTOB.

OGopynoBaHure OECIPOBOAHBIX CETEH BKJIOYAET CETEBBIC aJamnTephl,
Touku foctymna (Access Point), GecripoBoHbIE MapIIPyTU3aTOPBI (CM. PUCYHOK
2.46).

B nacrosmiee Bpems Wi-Fi agantepamu OCHAIIarOTCS BCe HOYTOYKH M
Ipyrue MOOWIIBHBIE YCTporcTBa (TaHmeTHble kKoMmbioTepsl, KITK, kommyHu-
KaTophl).

Wi-Fi aganreps! mist HacToabHBIX [TK BBIMyCKAIOTCS IS MTOAKITIOYEHUS K
PCl-cnoty unu USB-mopty. CylllecTBYIOT Takke MaTEpPUHCKHE IUIaThl Ha-
cronbhbIX [1K ¢ unterpupoBannsivu Wi-Fi agantepamu.
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Cepeep KomnyTatop Mogen

WAN

Wi-Fi Touka
AocTyna

AP

Pucynok 2.46. JIokanbHast ceTh ¢ UCIOJIb30BanneM Wi-Fi

Croumoctb Wi-Fi aganrrepos (1000 — 2000 py6.) HECKOIBKO BBIIIE, YEM
npoBoAHbIX anantepoB (200 — 300 py6.). Touka 6GecipoBOAHOTO AOCTYIIA CTOUT
1500 — 3000 py®.

2.10. AlononHutenbHoe obopyaoBaHue

[Ipexxne Bcero 3To GUIBTPBI MUTAHUS, KOTOPHIMH, KAK MUHUMYM, JOJIK-
HBI OBITh OCHAIIIEHBI BCE KOMITBIOTEPHI — pabo4Ke CTaHIIUH.

Ha cepBepax u Ha TeX KOMIBIOTEpAX, TJI€ IPEABSBISIFOTCS BHICOKHE TPe-
O0OBaHMS K COXPAHHOCTU MH(OpMaLUU, HEOOXOAUMO
UCIIOJIb30BaTh UCTOYHUKU OecrepeOOMHOro MUTaHUs
(MBIT, UPS).

Hasnauenne ¢Qunbrpa nuTaHus (Hampumep,
Power Cube, croumocthio okosio 200 py0., cM. pu-
CYHOK 2.47) — 3ammuTa OT KOPOTKOT'O 3aMbIKaHUs, 3a-
1MTa OT UMITYJILCHBIX MIOMEX; SHEPrus ckauka 10 90
JIx; cuna BxoaHoro Toka: 10 10 A.

Knaccudukanus MBIT npousBoguTcsi 0ObIYHO
M0 IByM 0a30BbIM TOKAa3aTelsiM — 1O €ro MOIIHOCTH
U THUTTY.

MBI manoii MOIIHOCTH MOAKIIOYAIOTCS HEMHO-
CPEICTBCHHO K 3aIlUIIIacMOMy 000pYI0BaHUIO U TTH-
TAIOTCS OT AJIEKTPUUECKOW CETU Yepe3 IITETCENIbHbIE
po3eTku. JlaHHBIE YCTpPOMCTBA M3rOTABIMBAIOTCS B
HACTOJILHOM, PEKE HAMOJIbHOM HCITOJIHEHUH, a TAKXKe

Pucynox 2.47.
OuIbTp NUTAHUS
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2.10. JlonmomHUTEIFHOE 000PYIOBAaHNE

JUI1 MOHTaXa B CTOMKY M BBIIYCKAIOTCSl B JWana3oHe MoIHocTerd oT 250 1o
3000 BA.
UBII cpenneilt MOITHOCTH MMEIOT BCTPOEHHBINM OJIOK PO3ETOK IS TOJ-
KITFOUCHUSI 3aIUIaeMOro 00OpyIOBaHUsI, JTUOO MOIKIIOYAIOTCS K TPYIIIOBOM
PO3E€TOYHOM CETH, BBIICIICHHOW JJI1 MUTAHUA 3allUIIAEMbIX 3JIEKTPOINPUEMHU-
koB. K muraromieit cetu atu MBIl noncoenunstores kabeiaem OT pacupeienu-
TEJILHOTO IIUTa Yepe3 3al[UTHO-KOMMYTAIIMOHHBIN anmnapaT. OHM pacCUUTaHBI
Ha YCTAHOBKY KaK B CHEHHAIBHO MPUCHOCOOJIEHHBIX 3JIEKTPOMAIIMHHBIX MO-
MEILICHUSX, TaK U B TEXHOJIOTMYECKUX KOMHATax, IJie pa3meniaercsa nHHOKOM-
MYHUKAIIMOHHOE 000PY/I0BAaHUE U JOMYCKAETCS MOCTOSTHHOE MPUCYTCTBUE TEP-
coHajia. TUNMMYHBIN JUana3oH uxX MolHocTel — oT 3 10 40 kBA.
WBII GonblIoi MOIIHOCTH IMOJKIIOYAIOTCS K MHUTAIOMIEH CETH C TOMO-
IbI0 KaOeNs OT pacHpeIeIUTEIIFHOTO IUTa Yepe3 3alUTHO-KOMMYTallMOHHBIN
amrapar, a K 3aluiaeMoMy o00pyI0BaHUIO — Yepe3 BBIICIICHHYIO TPYMIIIOBYIO
po3eTouHyr0 ceTb. OHM HMMEIOT HAIOJbHOE HCIOJHEHUE U1 pa3MEICHUs B
CIICIMAIBHO TIPUCIIOCOOJICHHBIX AJICKTPOMAIITUHHBIX MMOMEIICHHUIX. THUITHYHBIN
JTMaNa30H MOIMHOCTEN OxXBaThIBacT 3HaueHUA OT 10 KBA 10 HECKOJIIBKUX COTEH
(Ha peIHKE UMEIOTCA Mojaen MoITHOCTRIO A0 800 kBA). [lapamnenbHbie cucre-
Mbl UBIT 1 sHEpreTnyeckne MacCuBbl MOTYT UMETh MOITHOCTU JO HECKOJIBKHUX
TBHICSIY KUJIOBOJIBT-aMIIED.
[To mpunnumy ycrpoiictBa MBIl MOXHO OTHECTH K ABYM OCHOBHBIM TH-
rnam:
¢ UCTOYHHKHM OecriepeO0MHOro NMUTaHus MacCUBHOIO THUIA C PEXKUMOM PadOThI
«BHe yuHUN» (off-line). Ilpunnmn neWcTBUs 3aKifO4aeTcss B NMUTAHUU Ha-
rpy3ku (IIK) oT sHeprocetu um OBICTPOM IMEPEKIIOUYCHUH HA BHYTPEHHIOIO
PE3EPBHYIO CXEMY IMPU OTKIIOYECHUM MUTAHUSA WM BBIXOJIC HAINPSIKEHUS 3a
npeaenbl JOMyCTUMOTO Jramna3oHa. Bpems mepekiroueHuss 0ObIYHO COCTaB-
JISIeT 0KoJI0 4—12 Mc, 4TO BIOJIHE JOCTATOYHO JUJIS OOJIBIIMHCTBA TEXHHUYE-
CKHUX Cpe/ICTB THHOKOMMYHHUKAIIMI C UMITYJIbCHBIMU OJIOKaMH IMUTAHUS;

¢ UCTOYHHUKHU Oecriepe0OHOro MUTAHMSI AKTUBHOTO THUIA C PEKUMOM PabOThHI
«Ha guHuU» (on-line). IluraHue HArpy3Ku OCYILIECTBISAECTCS HCTOYHHKOM,
MOATOMY BpeMsl MEPEKIIOUEHHS] paBHO HYyI0. Hapsiny ¢ pesepBupoBaHueM
ANIEKTPOCHAOKEHUS, YCTPONCTBA CIIOCOOHBI 00€CIeUUTh HEOOXOAMMOE Ka-
YECTBO DJIEKTPOIHEPTUU MPU €0 HAPYIICHUSX B MUTAOMICH CeTH U (QUIIHT-
paluio MPUBHOCUMBIX TTOMEX.
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KoHTponbHbIe BONpoCkI K rnaBse 2

1) KakoBo Ha3Ha4YeHHE TIEPCOHATBHOTO KOMITBbIOTEPA?

2) Kakoe ycrpotictBo IIK BoimonHseT 00padoTKy HHpOpMaIm?

3) Or 4ero 3aBUCHUT MPOU3BOAUTEIBHOCTD IIpoIieccopa’?

4) Kax BBITJISITUT SBOJIIOLIMOHHBIN PsiT TiporieccopoB Intel?

5) HazoBute Mapku Han0oJjee MPOU3BOIUTEIIBHBIX MPOIIECCOPOB

6) Uro Takoe uurcer?

7) Uem otiuuaroTcs dunceTsl s nporeccopor Core i5, Core i7 u Core 2

Duo?

8) Kakue nHTErprUpOBaHHBIC MTOJICUCTEMBI MOKET UMETh YUTICET?
9) Uro Takoe MaTepHHCKas (MJIM CHCTEMHas) riara?

10)
11)
12)

13)
14)
15)
16)
17)
18)

19)
20)
21)
22)
23)
24)
25)
26)

27)
28)
29)

30)
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Kakue 00ap111e MUKPOCXEMBI pa3MelIeHbl HA MATEPUHCKOM Tu1aTe?
Kaxkwne 3anaum pemaer mukpocxema BIOS?

[IepeunicnuTe CIOTHI, BHYTPEHHUE U BHEIIHUE TOPTHI COBPEMEHHOM
MATEPUHCKOM IIJIATHI.

KakoBo Ha3HaueHrWE OCHOBHOW ONEPaTUBHON mamsTu?

B 1yem ocoGeHHOCTh pabOThl TUHAMUYECKON TTaMsITH?

Kaxkue tunsl ycTpoiicTs xpaneHus: nHbopmaruu Bel 3naere?

Kaxoit npunnun 3anucu nHGOpMAaIMKA UCTIONb3YETCsl B BUHUECTEpax?
B ueM ocoGeHHOCTH 3anucu nH(pOpMAaIuu Ha ONITUYECKUE TUCKH?
Kakoit 06bem undopmarmn moxxuo 3anucats Ha CD, DVD u BD guc-
Ku?

Kaxkoil npuHuumn 3anucu HHGOPMALIMK UCTIONB3YET (IAII-NaMATh?
Yro Takoe ctpumep?

Kaxkoii Tun ckanepoB HauOosiee paciupoCcTpaHeH?

Uro Takoe nururanzep?

Kakne 0CHOBHbBIE XapaKTEpUCTUKHA UMEIOT COBPEMEHHBIE BUACOKAPTHI?
OnuirTe NPUHIKI padOThI XKUAKOKPUCTATINYECKOTO MOHUTOPA.
Kakne oCHOBHbIE XapaKTEPUCTUKH UMEIOT COBPEMEHHBIE MOHUTOPBI?
Kaxoit npunnun popmupoBanus n300pa>keHUs UCTIOIB3YET JIa3ePHBIN
npuHTep?

Kaxoit npunnun GpopmupoBaHus N300paKeHUS UCTIONB3YET CTPYHHBIH
npuHTep?

Kakwue ycTpoiicTBa 1151 paboThl co 3ByKOM Hcnonb3ytoTes Ha [IK? Ka-
KHE 3BYKOBBIE CXEMBbI HCTIOJIB3YOTCS?

Kakoe o6opynoBanue UCTIOIb3YETCS A pa0OThI JTOKAIBHBIX CETEH 10
texHosoruu Ethernet?

Urto rakue UBIT (UPS)?



KouTponbHbIE BOMIPOCH! K TaBe 2

masa 3. lNporpammHoe obecneyeHue

Bce mporpammuoe o6ecrieuenue (I10, software) mo Ha3HA4YeHUIO W HUC-
MOJIb30BaHUIO0 MOXHO Pa3JeUTh HAa 2 OOJBIIKE TPYIIBI — CUCTEMHOE U TPH-
KJIa/THOE.

Cucremuoe IO — coBOKYyMmHOCTh MporpamMm jisi obecreueHus padboTh
KOMITBIOTEPA.

Hpuxkiaagnoe IO — xommekc mporpamm sl PELICHUS 3aad OIpe-
JENEHHOIO KJIacca KOHKPETHOW MPEAMETHOU 00JIaCTH.

B 1O ke BpeMmsi, B COCTaB OCHOBHBIX CHCTEMHBIX CpPEICTB — OIEpalu-
oHHbIX cucteMm (OC) — BXOAT U KOMIOHEHTHI npukianHoro [10, nanpumep,
pOCTEHIINEe TEKCTOBBIE PEAAKTOPHI, MIPOrpamMMbl JJisi paboThl ¢ MyJbTUMEIUA,
¢ NuTeprerom n apyrue. B cocraBe npukiagHoro IO MOXKHO BBIIETUTH OCO-
Oyto rpynmy — cpeacTBa paszpadborku 10, HazHaueHHE KOTOPBIX — pa3paboTka
HOBBIX IIPOrpaMM, B TOM YHCJIE€ U ONEPALMOHHBIX cucTeM. Tak 4To 3TH 2 60JIb-
1IME TPYNIbl UMEIOT HEKOTOPOE MepecedeHne o CBOUM KOMIIOHEHTaM. MHorue
npyrue rpynnsl [1O Takxke uMeroT 001111e KOMIIOHEHThI, HAalpUMep CUCTEMa aB-
TOMAaTU3alUK YIPABICHUS MPEANPUATUIMHU pabOTAET C CUCTEMOM yNpPABICHUS
0azoii mansbix (CYBJl), umeeT cpencrBa pa3pabOTKU, MOKET OOMEHHMBATHCS
unpopmanueit ¢ CAIIP, u 1. n. Ha pucynke 3.1 noka3zana kinaccuduxanus 110,
KOTOpasi YYUTHIBAET HAIMYME OOUIMX KOMIIOHEHTOB B paznuyHbix Bugax [10 u
B3aMMOJIEHCTBUE pa3anyHbIX BUA0B [1O.

Cucremuoe I1O IIpuxkaaguoe ITO
\h JIBTH- l N\

MexHa ' IIpouee

epannon H“"P““ ' Cucremsbl ‘ B

psthe st | aBTOMAaTH3aUHH
Cep- | yOpaBJeHHSI |

Apaii- Bncgoe Hrpor \DpeanpHATHIMHE \\ Oducuoe

BEpbI o CpeacTBa | 3 10

paspaborkn
CYB] CAIIP

Pucynok. 3.1. Knaccudukanus nporpaMmmMHOro odecredeHus
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bes cuctemuoro 110 He MoxxeT paboTaTh HU OAMH KommbioTep. Hanbomnee
pacIpoCTpaHEHHOM OIEepalMOHHONW CHCTEMON B HACTOSIIEe BpeMs SIBIISETCA
Microsoft Windows. JIpaiiBeps! (mporpammsl, obecrneunBaromue padory OC
co Bcemu komnoHeHTam I1K) moryT npucyrcrBoBars B cocraBe OC, HO nis ca-
MBIX HOBBIX MAaT€PUHCKHX IUIAT U BHEIIHUX YCTPOWCTB MOCTABIISIOTCS OTIEIb-
HO. B cepBucHoe [10 BXoasaT mporpaMMsbl MIPOBEPKU JUCKOB U (PailyioBO cuc-
TEMBI, aHTUBUPYCHBIC TIPOTPAMMBI, apXHUBATOPHI, MPOTPAMMBI 3aIMCH ONTHYE-
CKHX JMCKOB, IPOTPaMMbI 00CITYy)KHBAaHUS KOMITBIOTEPHBIX CETEH U TIp.

Cpenu npuxnagHoro 10 ocoboe MecTo MO CIOKHOCTH pa3pabOTKU, BHE-
JIPEHHS] U IKCIUTyaTalllud, TI0 KOJIMYECTBY KOMIIOHECHTOB CHCTEMBI, IO 00bEeMy
oOpabaTbiBaeMoii MH(OpPMAIIMK 3aHUMAIOT CUCTEMBbI KOMIUIEKCHOW aBTOMATH-
3alM YIpaBICHUS TPEANPUATUSIMH, Ha BEPXHEM YPOBHE KOTophix — ERP-
cucteMbl (ERP — Enterprise Resource Planning). B cocraBe ERP-cuctembr —
HECKOJIBKO JECSATKOB IMOJACHCTEM, paboTalImuX ¢ uHbOopMaluend Koprnopanuu
(ITnanuposanue, Ilpouszsoocmeo, Cnavrcenue, Cknaowvt u cooim, Qunancel u
np.), Bcs nHbopMaIys XpaHuTcs Ha cepBepe 0a3 manubix Oracle wim Micro-
soft SQL Server, B cucteMy BXOJISIT TaK)Ke CPEICTBA pa3pabOTKH MOIYIICH IS
paboThI ¢ 0a30i JaHHBIX, CPEACTBA ISl B3AMMOJICHCTBHS C CHCTEMaMH aBTOMa-
tuzanuu npoexktupoanus (CAIIP) u npyrumu cucteMamu.

Cpenu ocHoBHOM Macchl moJib3oBareneir IIK o06si3aTenbHBIM KOMIIO-
HeHToM [10, yCTaHOBIIGHHOTO Ha KOMIIBIOTEPE, ABJSIOTCS O(PUCHBIC CHCTEMBI, B
COCTaB KOTOPBIX BXOJAT TEKCTOBBIN peaakTop, Tadnuunbiil npoueccop, CYB/,
opraHaif3ep U cpelcTBa sl padoThl C DJIIEKTPOHHOM MOYTOM, CpecTBa pas3pa-
0O0TKHM mIpe3eHTanmii u 1p. B Hare# crpane 3to 00b14HO cuctema Microsoft Of-
fice.

[Ipouee 1O B cxeme pucynke 3.1 — cnennaibHble MaTEMaTUYECKHUE TIPO-
IpaMMBbl, TPOTPAMMBI-TIEPEBOUMKH, IPOTPAMMBI JIJIsi PAclO3HaBaHUS TEKCTA U
rojioca, 00ydJaroInire IporpaMmbl, SKCIIEPTHBIE, TCOMH(POPMAITUOHHBIE CUCTEMBI
¥ MHOTO€ JIpyToe.

[Tomumo wnaccudukanuu [1O Mo Ha3HAUYEHUIO CYIIECTBYET €mHIE OJIHA
KJaccu(UKanys — ppIHOYHAS.

JTuuenzuonnvie v Kommepueckue npozpammor (Commercial ware)
paCIPOCTPAHAECTCA HA KOMMEPYECKOM OCHOBE. [l 1monydyeHus mpaBa Ha HC-
MI0JIb30BAaHUE TAKUX MPOTPAMM HEOOXOAMMO KYITUTH SK3EMILISP IUCTPUOYTHBA
TakoW mporpaMmel. [TopsiTok UCTIOIb30BaHUE TTPOTPAMMBbI OTOBAPUBACTCS B JIU-
IIEH3MOHHOM corameHnu, nommHHocTh [1O moarepkaaeTcst cepTuduraTom
(Certificate of Authenticity), umeronm yHHKaJIBHBIN KOJ KaKJIOW KOTIHH JIH-
ctpubyTtuBa (product key). CTouMoCTh JTUIICH3NOHHOH OIEePallMOHHON CHCTEMBI
Windows Vista coctasiisier okojio 815 py6. mis Bepcum Starter, oxono 3000
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py6. mst Home Premium u 4000-12000 py6. mist Bepcuu Business. CtouMocTb
cuctembl Microsoft Office B pasmuunoit kommiekranuu ot 190 mo 11000 py6.
[Taker paspabotunkoB Visual Studio Professional Edition 2008 crout Goiee
80000 py0.
Becnnamuovie npozpammor (freeware) — pacrnpocTpaHSIOTCS aBTOpaMU
6eckoppicTHO. Yale Bcero 3To HEOOJbIINE MPOTpaMMbl, HAMMCAHHBIE OIHUM
WM HECKOJbKUMHU MPOTPAMMHUCTAMHU JUIs ce0s1, U MPEUIOKEHHBIC UMH JIJIsI 00-
LIEro MOJb30BaHuA. Takue mporpaMmbl MOKHO HaWTH B MIHTEpHEeTe.
Ycnosno-becnnamuvie npocpammur (Shareware) 3aHUMArOT IMpoOMe-
)KYTOUHOE MOJIOKEHUE MEXKTy KOMMEPUCCKUMH U OCCIUIATHBIMU TPOTPaMMaMHU.
Camast MaccoBasi TpyIIna mporpaMM, B KOTOPYIO BXOJST HMPAKTHYECKH BCE yTH-
JIMTHI, @ YaCTO M BEChMa CepbE3HbIC, HY)KHbIE MHOTMM HPOTPAMMHbIE TTAKETHI.
OTH MPOrpaMMbI TIPEIOCTABISIOTCS OECIUIATHO, OJJTHAKO [0 UCTCUCHUH OTIpe/ie-
JICHHOTO CpOKa HEOOXOAMMO 3aIIATUTh X aBTOPY WM PACHPOCTPAHUTEIIO HE-
OoutblIyr0 cymMMy. B IpOTHBHOM citydae mporpamma Ju0o He 3arpyxaercs, Jin-
00 HaYMHAET HaJI0eAaTh MPOCKOAMU O €€ PEerUCTPAIHH.
Ilpo6nvie eéepcuu npocpamm (trialware) — 3To IMONHOICHHBIC BEPCHU
KOMMEPUYECKHX CHCTEM, KOTOPbIE MOYKHO HCIIOJIb30BAaTh Kakoe-TO Bpems Oec-
wiaTHo. [To ucTeyeHuu S3TOro BpeMEHHU MPOrpaMMbI IPEKPAIIA0T paboTaTh.
Jlemo-eepcuu (demoware) — 1eMOHCTPALIMOHHBIC BEPCUU KOMMEPYECKHUX
OporpaMM M UTP C OTPAHUYCHHBIMH BO3MOXHOCTAMHU. Hampumep, ¢ BBIKITIO-
YeHHOW (YHKLHEW COXpaHEHHUs! JOKYMEHTOB B TEKCTOBOM PEIAKTOpPE, C Orpa-
HUYCHHBIM KOJIMYECTBOM 3aruceil B 0a3e MaHHBIX MH(OPMAIMOHHONW CHCTEMBI
WIIN C HECKOJIbKUMHU TypaMH B MT'PaXx.
Kpynueiimnm npousBoautenem kommepdeckoro IO sBisieTcss kop-
nopanus Microsoft (cm. www.Microsoft.ru wium www.Microsoft.com), koropas
MPOU3BOAUT cienyromue rpymimbl [10:
1) oneparmonnsie cuctembl (Windows);
2) oducuoe I1O (Microsoft Office System);
3) cpenctBa s paspadorurkoB-nporpammuctoB  (Microsoft Visual
Studio u ip.);

4) cepsep 6a3 gannabix (Microsoft SQL Server);

5) cucreMsl aBTOMaTH3amMu yrpasieHus npeanpustusmu (Microsoft
Dinamics);

6) T10 ms KITK, koMMyHUKAaTOPOB;

7) Urpbl.
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3.1 OnepaunoHHbIe CUCTEMbI

OnepannoHHasi cucTeMa — KOMIUIEKC MPOTpaMM, 00ECIIeUHBAIOIIUX pa-
00Ty KOMIIBIOTEPA.

Oynkiuu coppeMernHont OC s [1K:

VYrpasienue KoHUryparyein KoMIpoTepa.
VYnpasneHue nporeccamu, OTOKaMU U 3aJaHUSIMH.
VYnpaBieHue naMsThIO.

O6ecrnieuenne nHGOPMAIMOHHON O€30IMaCHOCTH.
VYnpaBneHue noACUCTeMON BBOAA-BbIBO/IA.
YrpaBiieHUE BHEUTHEWN MTAMSATHIO.

VYnpasienue ¢aiioBoi CHCTEMOM.

ITonnepxka ceren.

LONoakrwdE

B ympaBiaenun koHdwuryparmeit kommpotepa (B OC Windows) kiro-
YEBYIO0 pOJIb UTPAIOT JaHHbIE, COXPaHAEMbIE B peecTpe 3Tol cuctemsl (0asza
JAHHBIX OOIIECHCTEMHBIX W MOJb30BATEIBCKUX MapaMeTpoB) W HHCTPY-
menTapuid ynpasiaerus Windows (WMI).

[Iponiecc B OC — ucnonHseMas mporpaMma U €€ TaHHbIE B 3aKPBITOM aJl-
PECHOM TIPOCTPAHCTBE, JAaHHBIC 3AITUTHI U MPOYHE OOBEKTHI, TPUHAIICIKAIITUE
nporeccy.

IIOTOK — HEKOTOpBIM KOMIIOHEHT BHYTPHU MPOLIECCA, KOTOPBIM IOJIy4aceT
IPOLIECCOPHOE BpEMs ISl BBITIOJIHEHUS.

3ananue (jJob) — COBOKYMHOCTH MPOIIECCOB, YIPABISEMbBIX KaK €IHHAs
rpyImna.

OC ympaBnsieT BUPTYAIbHOW MaMSTBIO, KOTOPYIO IpoenupyeT Ha (hu3u-
YECKYIO MaMATh KOMIIBbIOTEPA.

HUudopmanmonHas 06€30MacHOCTh NpeyCMaTPUBAET 3alIUTY JIFOOBIX pa3-
JesIeMbIX CUCTEMHBIX 00BEKTOB ((paiijioB, KaTAJIOrOB, MIPOIIECCOB, TOTOKOB U T.
1.), ayTeHTU(UKAIUIO MApOJIel MPU PErucTpaluu, MpeAoTBpalleHUE HECaHK-
IMOHUPOBAHHOT'O JIOCTYMa, ayAUT COOBITUI B cucTeMe (BEJIEHUE KyPHAJIOB CO-
ObITHIA).

[ucnerdep BBosa-BbiBoIa OC MOAKIIIOYAET MPUIIOKEHUS U CUCTEMHBIE
KOMITOHEHThI K BHUPTYaJIbHBIM, JIOTUYECKUM M (U3HUYECKUM YyCTPONCTBaM, a
TaKXKe OMpeaenseT HUHPPACTPYKTypy, NOIIEPKUBAIONIYIO JpaBephl yCT-
POMCTB.

VYupaBneHue BHENIHEH MaMSThIO BKIIOYAET OPraHU3AIMIO PAOOTHI C Ke-
CTKUMH ¥ THOKMMH TUCKAMH, C ONITUYECKUMH JUCKAMU, MAaTHUTHBIMH JICHTAMH,
GAII-NaMATHIO U IPYTUMH YCTPOUCTBAMM.
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Yupapienue (ailyioBol CHUCTEMOHN, ONMPEACIISIONICH METOAbl XpaHEHUS
uHpopManmm Ha auckax, BakHedmas Gynkuus o060t OC. Muorue OC non-
JEP)KUBAIOT pabOTy C HECKOJbBKUMHU (halJOBBIMH CHCTEMaMH, Halpumep,
Windows 2000, XP u ero 0ojiee HOBbI€ BEPCUU MOTYT YNPABIATH (HaliIOBBIMU
cucremamu NTFS (ocHOBHass misi MarHMTHBIX auckoB), FAT12, FATI6,
FAT32 (obumn ocHoBHbiMu aiss DOS u Windows 3.1 - Me), CDFS u UDF
(nmst ma3epHBIX AUCKOB). Iy ympaBiieHUs UCHONB3yeTCs JpaiiBep (aitmoBoit
CUCTEMBI, KOTOPBII Yepe3 JpaiBepbl YCTPOMCTB BHEIIHEH MaMATH pabOTaeT ¢
nHpopmanuen soruyeckux ToMoB. OCHOBHBIE (PYHKIIMU PaOOThI ¢ HH(pOpMAII-
eit aiimopoii cucrembl — CreateFile (cozmate daiin), ReadFile (untate daiin)
u WriteFile (zanicars B daiin).

[Momneprkka cereii MpUCYTCTBYET BO Beex coBpeMenusix OC. B OC Win-
dows mosiBunack ¢ Bepcuu 3.11. K deTbipem 0a30BBIM THIIaM CETEBOTO IPO-
IPaMMHOTO OOECIIEYECHHS] OTHOCSITCS CETEBbIE CIIY>KObI, TPOrpaMMHBIE WHTEP-
delicel ceTeBoro mporpamMmmHoro obdecriedeHusi (ceresbie API), mpoTokosbl u
IpaiiBepbl yCTPOWCTB CETEBBIX aJanTepoB. MHOTOypOBHEBas AapXUTEKTypa
MOJACPKKU CeTel o0ecrneurBaeT €€ JIETKYI0 PACIIMPSIEMOCTh NP MOSIBJICHUU
HOBBIX CETEBBIX TPOTOKOJIOB U HOBOT'O 00OPY/IOBAHMS.

3.1.1 UcTtopusa pa3Butusa onepaumoHHbIx cuctem ana MNK

[lepBoiii mepcoHanbHblll KOMIIBIOTEP PC mosiBriicst B koHne 1981 rona
(IBM 5150 PC: 4.77-MHz Intel 8088 CPU, 64KB RAM, 40KB ROM, 5.25-
TUMOBBIN (uIonmu-IucKkoBoa) ¢ onepanuonHoi cuctemorr PC-DOS 1.0. anee
Ha PBIHKE NOSBWIMCH TakK Ha3piBacMble IBM-coBMecTMMBIE NEpCOHABHbBIC
KoMIbIOoTEpbl. OmepalroHHasi CHUCTeMa 3TUX KOMIIbIOTEpOB Has3biBasiach MS
DOS 1.0 — kopmopartust Microsoft mpeocraBuia B pactopsbkeHue GupM, mpo-
M3BOJSIIMX 3TU MAIMHbI, TOYHYIO KOIUIO ornepaionHoi cuctemsl PC-DOS.

Bcero 6s110 Beimymieno 12 sepcuit MS DOS: 1.0, 1.1, 2.0, 3.0, 3.3, 4.0,
4.01, 5.0, 6.0, 6.2, 6.21, 6.22. Bepcus 7 sxoauna B coctaB Windows 95 u ot-
JIeJIbHO HE BBITYCKaJIaCh.

Bce Bepcun MS DOS 6b1mu ogHo3amauabiMu OC ¢ TEKCTOBBIM HHTEP-
delicom U ynpaBieHHeM U3 KOMaHAHOW cTpoku. [IpaBna, oCHOBHOW mporpam-
MOl TOro BpeMeHu, obseryasuieii paboty c¢ QaitnoBoit cucremoii, 6s1 Norton
Commander — daitoBblii MEHeKEp, UMEBIINN J1Ba OKHA JUIS TOKa3a IaroK
(directory — kaTanoroB, Kak UX TOT/Ia Ha3bIBAJIN) U (aJIOB.

OcnoBoii MS DOS O6pu1 1 (aitn — KOMaHAHBIA MPOLIECCOP
command.com. CymectBoBanu eme 2 CKpbIThIX (aiima — ibmbio.com u
ibmdos.com (v ux aHamorn) — Moayis pacmuperus BIOS u momyis oOpa-
OOTKU MpEepbIBaHUM, a TAKXKE JOCTATOYHON OOJIBIIOE KOJIMYECTBO YTHIIUT (CITy-

137



I'maBa 3. IIporpamMmmuOe obecrieueHue

’KEOHBIX POTrpamMM) U ApailBepOB BHEITHUX YCTPOUCTB (TIporpamMm Uit paboThI
C KJIaBHATYPOH, MBIIIIKOW, TPUHTEPAMHU H TIp. TIepudepueii).

Hexotoprie komanasl MS DOS MOTYT MCIIONB30BaThCS M B HACTOSAIIEE
BpeMsi B KoMaHAHOM uHTepnperatope Windows (okao mporpammsl cmd.exe,
nmoxoxee Ha ceanc MS DOS, HO UM He sABJsIONMIEecs, CM. pUCYHOK 3.2), obec-
MEeYMBAIOIIEM TEKCTOBBIN HHTEpdeiic Mexay nmoib3oBareneM u atoi OC, Takue,
KaK:

dir — mpocMoTpeTh cMcoK (aifIoB TEKYMIETO KaTajora (Tamnku);

Ver — y3HaTh BEPCHIO ONEPAIIHOHHON CHCTEMBI;

cd <umMs> — CMEHUTH KaTaJIoT;

md <uMs> — cO31aTh MOJIKATAJIOT;

C:\> D: — cMEHUTH TEKYIIHUH;

COpY... — KOMpOBaHUE (PAIIIOB;

time, date — HacTpouTh BpeMs U 1aTy Ha cucTeMHbIX Yacax [1K u ap.

[TonHBIi CITMCOK BBIBOAUTCS 10 Komar e help, conepkut 86 komaH.

BN C:\Windows\system32iemd.exe |£Iéj

Microsoft Windows [Version 6.1.76001]
{c) Kopnopauus Maukpocoet (Microsoft Corp.), 2009. Bce npaBa sauwMueHs .

C:\Users\a.groshevw>cd c:\

c:\>dirfw _
Tom B ycTpouctee C umeer MeTky Vista
CepuiiHb Homep Toma: 909E-6D9D

Copepkumoe nanku c:\

[ATT] autoexec.bat config.sys [Converted Files]
[DepositFiles] [diux] [Downloads] [fixboot]
[inetpubl logfile [PerflLogs] [Program Filesl]
[PS14HDc_VYH1 [pspl [Templ [Toshibal
[UsSD] [Usersl] [ubscripts] [Hindows]
3 eaunos 9 203 Gant
17 nanok 28 285 595 648 BawT cBoGogHO

c:\>md Proba

c:\>copy c:\config.svs c:\Proba
CkonupoBaHo ®annoe:

c:\om

i .

Pucynok. 3.2. Komanansiit nuatepnperatop Windows (cmd.exe)

ITepsrie Bepcuun Windows ucnoas3zoBamn MS DOS nmiast cBoeit uHCTaml-
nsiuu (YCTaHOBKHM Ha KOMTIBIOTED) Witn 3amyckanuchk u3 MS DOS.

Cospemennbie Bepcun WINdows He wcmonb3yroT Ui 3Tux 1eined MS
DOS, HO MOryT 3amycKkaTh HEKOTOpbIE M3 MpOrpamMM, HaMMCaHHBIX s MS
DOS B OKkHE WM B MOJHOIKPAHHOM pexxkumMe. OHAKO, CIOXHBIE MPOrPaMMBI
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s MS DOS (Hanpumep, Urpbl), He 3allyCKalOTCsA B HMocaeaHuX Bepcusx Win-
dows. Iy 3TO# Leaun MOKHO HCIIONB30BaTh mporpammy DosBox (Free Soft-
ware Foundation, Inc), Bepcun KOTOPO#l CYIIECTBYIOT JAJIsl MHOTUX COBPEMEH-
Hbix OC.

Hcropus pazsutus OC Microsoft Windows naganaces 20 HosiOpst 1985 r.
C BBIXOZIOM TIepBO# Bepcuu. Brimyckom stoii Bepcuu dpupma Microsoft 3assumia
O CBOMX HAMEPEHUAX pa3pabOTKU MEePCIEeKTUBHOW MHOT03a/Iad4HON ONEepalioH-
HOM cuCTeMbl ¢ TpaduyeckuM HHTepdeiicoM ans ObICTPO Pa3BUBAIOIIUXCS
IBM-coBMeCTUMBIX IEPCOHAIBHBIX KOMIIBIOTEPOB.

Windows 1.0 Moria ucmons30BaTh 256 BETOB, HUMENIa OKHA U3MEHIEMO-
ro pazmepa, 00JacTh CBEPHYTHIX POrpaMM (IIepBOHAYATIBHYIO KOHIETIINIO Ta-
HEJM 3a/1a4), CIOCOOHOCTh HacTpauBath B okoH. Microsoft Bxitounna B Hee
TO, YTO MBI Teriepb Ha3biBaeM Ilanennb ynpaBiaenusi. OHa UMena 3JIeMeHTHl UH-
Tepdeiica, KOTOpbIe MPUCYTCTBYIOT B ceroaHsAmHUX Bepcusix Windows kak mo-
JIs1 pEIaKTUPOBAHUS, KHOIIKH, TTOJIOCHI IIPOKPYTKH U MTYHKTHI MEHIO.

B untepderice Windows 1.0 okHa Moriu ObITh pa3BEpHYTHI, CBEPHYTHI
win pacnoioxensl psaom (tiled). Oxna He Morim mepecekaTbes, 4TO ObLIO He-
yA0OHO 1pu padboTe ¢ OONBIINM UX KOJTUYECTBOM.

B cuctemy ObuIM BKIIFOUEHBI NMPHIOKEHUS: MEHeIkep (ailioB, KajeH-
Japb, KAPTOTEKa, 3alMCHAS KHIKKA, KAJIBKYJISATOP, Yachl U TEICKOMMYHHKAITH-
OHHBIE TIporpaMMebl. [lomp30BaTeNbh MOT MEPEKITIOYATHCS MEXTY HECKOIBKUMHU
3aIyIIeHHBIMH MPOTPaMMaMH, T.€. CUCTeMa Oblla MHOT0331auHOM.

C nosBnenue HOBbIX mporeccopoB mis [IK cosepmiencTtBoBanace u OC
Windows, pacuupsiiicss 00beM MaMsATH, ¢ KOTOPbIM OHA MOTJIa paboTaTh, MOS-
BUJIMCh TIEPBBIC MPOrpaMMBbI, HamucaHHbie ajsi padoTel B Windows (mepBas
Bepcus TekctoBoro penakropa Word for Windows Beinuta B 1989 r.).

Windows for Workgroups 3.11 ¢ momnepkoil OJHOPAHTOBBIX CeTEH
BoImien 15 despans 1994 r.

YyTth panbiie, B aBrycre 1993 r. nosisunack HoBas OC — Windows NT
3.1 («Hosas texnonorusi» — New Technology, Tak oduuuansHO TpakTOBaIU
adopeBuatypy NT B Microsoft ). Microsoft co3man HOByIO omneparroHHYIO
cucreMy ¢ Hyma. Windows NT Obul 1epBOil ONEpalMOHHOW CHCTEMOMN
Windows, koropass Obula TNpeaHa3HAY€HA Il OPraHU3allUKM  BBIJICICHHOTO
(aiiioBoro cepBepa B COCTABE JIOKAIBHOM CETH M BKIIIOYAJIa MOJJIEPKKY BBICO-
KOTIPOU3BOAUTENBHBIX KIMEHT-CEPBEPHBIX OM3HEC-TpUiIOKeHUH. OnepanroH-
Hasl CHCTEMa MMeJa PsiJi HOBBIX KITFOYEBBIX OCOOCHHOCTEN: IPUOPUTETHBI MHO-
ro3aJauyHblid MIaHUPOBIMK s WINCAOWS-TIpHUioKeH A, HHTETPUPOBAHHAS pa-
0oTa C ceTsaMH, pa3rpaHHYCHUs IpaB MOJb30BaTEeil IJs cepBepa JOMEHa,
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nogaepxka OS/2 u POSIX moacuctem, mojjaepkka MHOTOIPOIECCOPHON ap-
XUTEKTYphI, HOBas OoJiee HajexxHas (aitoBas cuctema NTFS.

Windows NT 3.1 Obu1 cO31aH IS JAEJIOBBIX MOJB30BATENEH U ObLI BbI-
nymnieH B IByX pemaknusx: Server edition — s cepsepos (Windows NT Ad-
vanced Server) u Workstation edition — s padounx cranmuii (6e3 BKIItOYe-
HUS B COCTaB MTOCTaBKH CEPBEPHBIX CITYKO).

Peanpro OC Windows Havalia mypoKo HCITOIB30BaThes B 1995 T. ¢ BHI-
xoxoMm Bepcuu Windows 95, nmesnieii HOBBIH rpadudeckuii naTEpdEiic, OueHb
yaoOHbIN B paboTe. OCHOBHAs Macca MPUKJIATHOTO MPOrpaMMHOIo odecreue-
HUs CTasa BeIycKaThes it aton OC.

Windows 95 yxe He rpaduyeckas o0oyiouka mojb3oBareias s MS
DOS (kak 3T0 OBLIO B MPEABIAYIINX BEPCHUAX), a MOJHOIIEHHAs] MHOT03a/1auHas
32-pa3psiiHas onepanyMoHHasi CUCTeMa. XOTs TOJIb30BaTeIM MOTJIA BUJIETh OK-
Ho MS DOS B mpotiecce 3arpy3ku, cucrema 3amensiia cooor MS DOS 7.0 no-
CJIe TOTO, KaK 3arpyajiach MOJHOCTHIO.

OC Ha saape NT mosyunsiia mupoKoe pacupoCTPaHEHUE CPEU OOBIYHBIX
noJik30Batesei ¢ BeimyckoM 25 oktsaops 2001 r. OC Microsoft Windows XP,
KOTOpasi UMejna HOBBIA rpaduyeckuid uHTEepdeic, Ucrnoiab30Baia, Kak OCHOB-
Hyt0, (haitmoByto cuctemy NTFS m mmena BO3MOXHOCTh pa3rpaHUUYCHUS MPaB
MoJIb30BaTesIek Ha JiokaabHOM Komibrotepe. Crucrema Windows XP co3naBa-
Jach Ha OCHOBe ycoBepiieHcTBoBaHHOTO koma Windows 2000, mpudueM Obuin
pa3paboTaHbl Pa3INYHbIC BEPCUH TSI TIOJIb30BATENICH TOMAITHIUX KOMITBIOTEPOB
u Ousnec-nonp3oBateneit: Windows XP Home Edition u Windows XP
Professional.

30 auBaps 2007 rona ObLIa BBINMYIICHA B MPOJIAXy €III€ OJJHA HAITMCAHHAS
noaHocThio ¢ Hy1s1 OC — Microsoft Windows Vista.

22 okTs10ps 2009 rozga B nmpogaxe opuimanbHo nossuiaack Windows 7.

B Tabmuue 3.1 mpuBeneHbl CBEIEHUS MO BPEMEHHU BBIMYCKA Pa3TUYHBIX
Bepcuii OC Microsoft Windows u mokazaHa JuHaMHKa M3MEHEHHUs TpeOoBa-
HUM kK 00beMy oneparuBHoM namsitu 11K

Tabauma 3.1. OcHoBHele 3tamnsl passutuss OC Microsoft Windows

Ton Wllli‘;?:}\;gaggg_%“ Windows ¢ ¢aiinoBoii cuctemoii NTFS
BBIITYCKa e Beremns OIl, MBb,
MHHAMYM
1985 1.0
1987 2.0
1990 3.0
1992 3.1
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[Tponomkenue Tabaump 3.1

Windows c¢ ¢aiiioBoit . . . .
Tox creremoii EAT Windows ¢ ¢aiisioBoii cucremoii NTFS
BBIITYCKa EET o OIl, MBb,
MUHUMYM
1993 NT 3.1
1994 3.11 NT 3.5
95
1995 (OIT e menee 16 Mb) NT 3.51
NT Server 4.0 16
LERt NT Workstation 4.0 12
NT Server 4.0
1997 Enterprise Edition 64
98 NT Server 4.0
Bos (OIT ne menee 24MBb) Terminal Server Edition &
2000 Millennium Edition 2000 Server 128
(OIT ue menee 32 MB) 2000 Professional 64
2001 XP 128
Server 2003
Standard Edition, Enterprise | 128 (256)
2003 Edition, Web Edition
Server 2003
Datacenter Edition 512 (1024)
2007 Vista (x86 v x64) 1024
2008 Server 2008 (x86 u x64) 2048
2009 7 (x86 1 x64) 1024

Tpe6osanus OC Microsoft Windows Vista u Windows 7 k o6bsemy OI1
cocrasisger 1 I'b mst Bepeuit Home Premium / Business / Ultimate npu stom
TpeOyetcst He MeHee 16 I'b cB0OOIHOTO MecTa Ha KECTKOM JUCKE I yCTaHOB-
KU CUCTEMBHI.

N3 tabnumst 3.1 BugHO, uTo TpeboBanue no oobemy OII, koTopoe O6bLTO
M OCTAeTCs IIIaBHBIM JIMMUTHPYIOIUM (hakToOpoM Jijisi ycTaHoBKH HOBOM OC Ha
IIK, B 1996 r. 66110 HIke g Windows NT Workstation 4.0 (12 MbB), uem
s Windows 95 (npu onuHakoBoM TpaduueckoM uHTEpdeiice cuctem). Dup-
ma Microsoft oxxunana nepexona Ha OC NT mna I1K, paGoTarommx Ha mpe/-
OpUATHSX, OJHAKO Oosee pacnpocTpaHeHHbIMU BepcusiMu OC ocTaBaluch
Windows 95 u 98. IToBcemectnsiii nepexoa k Windows Ha siape NT, kak cka-
3aHO BbIIIE, pom3onien Toibko mocie 2001 r. Windows XP oka3zamack camoii

JONTOXKUBYIIEH Bepcueil, oHa Oblja TUAMPYIOIIEH Ha MPOTSHXKEHUU HE MeHee 5
aet B 2001 — 2007 r.
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Hoeeie OC Windows Vista u Windows 7 npeabsBisioT JOCTaTOYHO
BbICOKHE TpeboBaHus K KoHpurypauuu 1K n He MOTYT MONTHOIEHHO (PYHKIIHO-
HupoBaTh Ha cTapbix [IK. Breicokue TpeOoBaHUS NPEIBSABISAIOTCS HE TOJBKO K
oowvemy OII, HO u k rpaduyeckoit Buaeonoacucteme 1K (32 OutHsbiif Buaeo-
ajanrtep ¢ anmnapatHoil mogaepxkoit DirectX 9c, munumym 128 Mb rpaduue-
CKOW MaMSTH, amiiapaTHas OoJJIepP>KKa MUKCENBHBIX mmeiinepos 2.0).

3.1.2 ®annoBble cUCTEMbI

@Dannosan cucmema — METOJBl OPraHU3alMU XPAHEHUS U HCIIOJIb30Ba-
HUA UH(QOpPMalMK BO BHEIIHEW MaMsSTH KOMIBIOTEpPA, KOTOPOM SIBISIOTCS Mar-
HUTHBIE U JIA3€pHBIE TUCKH, (PIIAII-TIAMATh U IPOYUE €€ BUIBI.

Kaxxnas onepanuonHasi cucteMa MCHoJb3yeT OJHY OCHOBHYIO (haiijioBYyIO
CUCTEMY, a TaKXKe JOIMOJIHHUTEIBHO MOXET paboTaTh C HEKOTOPBIMH JPYTUMU
(baiisIoBBIMU CUCTEMaMH.

@Daiin — ynopsa04eHHasi COBOKYITHOCTh MH(pOpPMALUU Ha JTUCKE, UMEIO-
mast CBoe UMsl.

s daiinosoii cuctembl NTFS Teopernyecku daitn — eguauma uadop-
maruu, umerornas Homep B Master File Table (MFT, o0mieit Tabuiie ¢aiinos),
OJIHAKO Ha MPaKTUKE BCE )K€ OCHOBHOM aTpuOyT (paitina — ero ums.

Coxpanenue nHbopmanmu o ¢aiinax odecneunBaeT (aityioBas cucrema.
[IpaBuna nmeHoBanus GanaoB, CIOCOOBI JOCTyNA K JaHHBIM ¢aiiia, CTpyKTypa
€ro JIaHHBIX 3aBUCAT KakK OT TUIA HUCIOIb3yeMOU (DailyloBOIl CHUCTEMBI, TaK U OT
tuna ¢aina. PainoBas cuctema OepeT Ha cels pasmelieHue UHPpOpMaIUu
daiina Ha qUcKe, coxpaHeHue nHdopmauu 00 ToM B Tabiulle (ailioB 1ucka u
obecrnieyeHue JOCTyIa K ’TUM JJAHHBIM.

Kpome numenun kaxxaplii Gaitin MOKET UMETh U IpyTrie CBOMCTBRA:

— pacuipeHre UMeHU (aiia, XapaKTepU3yIoIIee ero TUM (CUMBOJIBI
oClie IMOCJeIHEd TOYKH, CIIPaBOYHUK THIOB cM. http://open-
file.ru/);

— aTpuOyTHI (APXUBHBIN, TOJHKO YTEHUE, CKPBITHIHN, IMMM(PPOBAHHBINA U
mp.);

— BpeMsl CO3/IaHUsI, UBMEHEHUS, TTOCICAHETO OTKPBITHUS;

— mpaBa joctyna (0e30MacHOCTb);

— METa/laHHbIe (Ha3BaHUE, TEMA, KJIFOUEBBIE CIIOBA, ABTOPHI U TIP.).

Kaxxnp1il toruueckuil pasiesn xKeCcTKOro AUCKAa MOXKET ObITh oT(hopmaTu-
poBaH B TOW WM UHOU (aiioBo cucreme. Hampumep, ocHOBHOM (aitioBoi
cuctemort OC Windows na sape NT sBasiercss NTFS. Onnako OC Windows
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XP MoxeT Takke padboTaTh U ¢ UHPOpMalMen, XpaHsiencs Ha pa3ienax aucKa
¢ daitnoBoii cucremoit FAT u FAT32.

[Ipu opranuzanuu pas3ienoB B NEPBbIA cekTop aucka (muauuap 0, rojoB-
ka 0, cekTop 1) 3aHOCHTCS TJIaBHas 3arpy3o4Has 3anmuck — Master Boot Record
(MBR). B Heii comepsxarcs:

1) ucromHsIEMBIN KOJ — MporpaMMma HadyallbHOW 3arpy3Kd (BHECHCTEMHBIH
3arpy34uk — NON-system bootstrap);
2) Tabmuna pasnenoB — Tadnwuia pazouenus qucka (Disk Partition Table).

B tabnuie pazOueHust gucka cojaepkaTcs CBEICHHUS O TOM, C KaKuX IIH-
JUHAPOB, TOJIOBOK M CEKTOPOB HAYMHAIOTCS W KAKWUMH 3aKaHUYWBAIOTCS MMEIO-
HIMecss Ha JUCKe pasfenbl. B aToil Tabiuile Takxke coaeprKaTcs yKazaHus s
cuctemHor BIOS, kakoii u3 pas/ienoB sBISETCS 3arpy3049HbIM, T.€. TJI€ CJICIyeT
UCKAaTh OCHOBHBIE (haiiiibl onepaoHHoN cucteMbl. CekTopa U TOPOKKH Gop-
MUPYIOTCS BO BpeMsi HU3KOYPOBHEBOrO0 (POPMATUPOBAHUS MPHU W3TOTOBICHUU
KECTKOTO JUCKa (pa3Mep ceKTopa paBeH 512 Oailir).

[TockonbKy (haitIoBbIe CUCTEMBI SIBJISIOTCS OOIIMM XpaHWIUIIEM (DAIIIOB,
MPUHAIJICKAINX PA3HBIM IOJIB30BATESAM, CHCTEMBI yIpaBieHHs (aitmamMu
JIOJDKHBI 00ecTieurBaTh aBTOpU3AIMIO TocTyna K ¢aiiiam. B obmiem Buae moj-
XOJl COCTOWT B TOM, YTO IO OTHOIICHHUIO K KaXKIOMY 3apETHCTPUPOBAHHOMY
MOJIb30BATENIO JAHHOHN OMEPaIlMOHHON CHCTEMBI JIJIs1 KaXKIOTO CYIIECTBYIOIIETO
¢aiina yKa3pIBalOTCS ICUCTBUS, KOTOPBIC pa3peIICHbI MIIH 3aNPEIICHbl JAHHOMY
MOJIB30BATENI0 WM rpynne nons3oBarenei. B coBpemennsix OC mns 1K npe-
JOTIpEICICHBI 3 OCHOBHBIC TPYMIIBI C Pa3HBIMH MPaBaMH: AAMHHHCTPATOPHI,
ONBbITHBIE MOJIb30BATENH, N0JIb30BATEJIH.

[TepBoii daitnoBoii cucremoit mirst 1K Opma FAT — daiinoBas cucrema
oneparmonHoit cucrembl MS DOS. Dta cucrema M B HAcCTOsIIEe BpPEMs HC-
noJib3yeTcs JyIsi (popMaTUpOBaHUSI JNUCKET (Ha CMEHY KOTOPBIM YK€ ceiuac
npunia USB-duam-mamsts). [lozauee mosBunack daiinoBas cucrema NTFS,
paspaboranHas a1 oneparmontoi cucremsl Windows NT 3.1, 6onee addek-
TUBHAs M HaJIe)KHasl JUIsl paboThl ¢ quckaMu Oosibiioro oobema. Ognako NTFS
TpebyeTcs MJis HOpMaJabHON paboThl OObIIUN 00BEM OIEpaTUBHOM MaMSITH
[IK, vem FAT (B 90-x romax 20 Beka IIK oObruno umenu OII e Oonee 8
MG@aiir).

C Beixomom Windows 95 nosiBritack BO3MOKHOCTh UCIOJB30BaTh JITHH-
Hble UMeHa ¢aiioB B (daitioBoil cucteme FAT32 u xecTkue MUCKU OOJIBIIMX
00BEMOB.

B ¢aitnossix cucremax FAT u NTFS moxeTt cymiecTBoBaTh HECKOIBKO
JIOTUYECKUX IUCKOB (KaXXIblii BUHYECTEP MOXKET OBITh OJHUM Pa3AeiiOM WIIH
MOKET OBITh Pa30UT Ha HECKOIBKO JIOTHYECKUX JTUCKOB, OOIINE CETEBBIE peCyp-
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CBI MPU HEOOXOAMMOCTHU TAKKE€ MOTYT OBITh MOJKIIOYEHBI KaK JIOTUYECKHUE JIHC-
ku). Kaxaplii JOru4eckuil IUCK UMEET UMsI — JIAaTHHCKasi OYKBa C IBOCTOUYHUEM.
A: u B: 3ape3epBupoBanbl 115 (HIONNU-IUCKOBOJIOB; )KECTKHE, JIa3epHbIE, CETe-
Bbie qucku — C:, D: u 1. 1.. C 3TOro MMeHN HaYMHAETCS JEPEBO KATAJIOTOB JHC-
ka (cMm. pucyHok 3.3). IlomHoe ums (aityia HaYMHASTCS ¢ UMEHH JIUCKA, JaJiee
MOKET UATH TepeUrclIieHrne mamnok (myTh K (hairy), mocaeHuM uaet uMs daii-
na.  Hampumep,  E:\Program  Files\Microsoft
Office\Officell\ Winword.exe. Takum oOpaszom, B

4 M| Komnewotep

' > ca Disk C (C:)
TUX CHCTEMAax MOXKET CYLIECTBOBATh HECKOJIBKO -y Disk XP (D)
M30JIMPOBaHHBIX (PalIoOBBIX nepeBbeB. Kaxkaplid daiin 4 — Disk ASG (E)
UMEET pacIlUpeHue (CUMBOJBI II0CIIE IOCIEAHEN 0 )i Downloads
TOYKH B wuMeHH aima — Winword.exe, 3ass- -l Dump_C 09,07
kal2.12.2006.doc). 4 LU Program Files
Ha TIK moxet ucnons3oBarbes Takxke OC Li- - bl ABBYY Lingvo 10

NUX, KOTOpas MMEET COOCTBEHHYIO (paillloByr0 cuc- ;b Corel

- ). DOSBox-0.72

TeMmy. l[lpuHIUNIMAIBHOE OTIMYME ATOH (aiaoBoit

o Download Master
CUCTCMBbI — OTCYTCTBI/IC HUMCH JHUCKOB U paCH_II/IpCHI/II/I

IA Microsoft Office

daiinoB. OTo HeHTpaiM30BaHHas (pailioBasi cuctema,

CLIPART
BCA COBOKYIIHOCTHh KaTaJIOI'OB U (paf/'IHOB IpeacraBJic- MEDIA
Ha KaK €JIHWHOC ICPCBO. I[J'ISI HNOAKIHOYECHUSA AUCKOB OFFICELL

1031
1033

HCITONIB3YETCS OTepanusi MOHTHPOBAaHHS ITUCKOB K
oO1eit aiiaoBoil cucteme.

CD u DVD nauckm wucmonp3yroT (aitioBbie
CUCTEMBI, MpeAHA3HAYEHHBIC CIICUATBLHO NIl pado-

ToI ¢ ontuueckumu auckamu (ISO 9660, CDFS, UDF
U 1p.).

B daitnopoii _cucreme FAT kaxIblii JIOTHYECKHA pasziesl TUCKa (TOM)
uMeeT coOCTBeHHYI Tabnmiy pasmenienust QaiiioB (File Allocation Table —
FAT), xotopast BeITIOJHSAET ABE (DYHKIIMHU: COMEPKUT HH(POPMAIIUIO pacrpesie-
JICHUS TAaHHBIX KaXJIOTO (aiiya mo KiacTepaM pasjesia 1ucka B ¢popMe CIHCKa
CBsI3€H MOMYJEH pacTpeieNieHus] U YKa3bIBaeT, KaKHe KJIACTEPbl CBOOOIHBI.

Ha pucynke 3.4 noka3ana cTpykTypa Toma B cucteme FAT.

Pucynok 3.3. JlepeBo
KaTajoros (Tamnok)

3arpy304HbIi FAT Komust | KopueBoii | ®aiinsl u
CEKTOp paszeiia FAT KaTaJIol | KaTaJIOTH

Pucynok 3.4. Ctpykrypa Toma B FAT

Tom, oThopMaTUPOBAHHBIM TSI WCIIONB30BAHUS (HAaHIOBOM CHUCTEMBI
FAT, pazmeuaetcs no kiaactepaM (MUHUMalIbHAs ajpecyemas equHuIa B (aii-
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JoBOM cucreMe). PaszMmep kiiactepa MO YMOJIYAHUIO OIpPENESIETCS pa3MEpPOM
TOMA.

B nasBanue Bepcum FAT BXOAMT 4uMCIIO, KOTOPOE YKa3bIBae€T pa3psi-
HOCTb, MPHUMEHSIEMYIO [UIsi WJICHTHU(HUKAIMK KIAacCTepoB Ha Jucke. 12-
paspsiaHbIi uaeHTudukarop knacrepoB B FAT12 orpannunBaer pazmep AUCKO-
BOro pasmena 2 (4096) kmactepamu. FAT16 — 3a cuer 16-paspsytHbIX HacH-
TH(HUKATOPOB KIACTEPOB — MOXKET ajpecoBath 10 2% (65 536) xnactepos. B
Windows 2000 pa3mep kiactepa FAT16 Bapeupyetcst ot 512 6aiit mo 64 K0,
noatoMy pasmep FATI16-troma orpanuuen 4 ['6. Pazmep knactepoB, McCHoONb-
syembix Windows 2000, 3aBucut ot pa3mepa Toma (Tadiuia 3.2).

ITonb3oBatens UMEET BO3MOXK-  Tagnuua 3.2. PasMepsl KIacTepoB B

HOCTh YyKasaTh JPYrod pasMep Kiia- FAT16 10 yMoT9aHuio
cTepa, OJHAKO  YCTaHABIMBACMBbIi KomnuuecTso | Pasmep
a3Mep HE MOXXET ObITh MEHBIIE pa3- Pazmep

pasMEp HE MOXKE CHBILC pa3 CEKTOPOB B | KJIacTe-
Mepa 1o ymonuanmio. Orpanudenue | Pasnena, Mb knactepe | pa, KB
cucrembl FAT Ha pa3smep JIOrH4ecKo- 0_32 1 0512
ro nqucka cocrapiseT 4 Gb. daiinoByto 33_ 64 2 1
cucremy FAT, He pekOMEH10BAIOCh 65— 128 4 2
WCTIONB30BATE JUISL TOMOB, PasMep KO- [~ 159 _ o5e 3 4
TOpbIX npesbiman 511 Mb. 557 _ 511 16 )

QaiinoBas cucrema FAT32

; 512 — 1023 33 16

BrepBble mosiBuiack B Windows 95
OSR2, 3areM WCHOONB30BaNach B 1024 — 2047 04 32
Windows 98 u Windows ME. 2948 =40% 128 o4

FAT32 ucnonb3yer 32-pa3psanbie HACHTUPUKATOPHI KIACTEPOB, HO MPU ITOM
pesepBupyet crapinue 4 6uta, Tak yTo 3PGEKTUBHBIA pazMep uAeHTUUKATOPA
kjactepa cocrapisger 28 out. [Tockombky MakCUMabHBIA pa3sMep KIacTepoB
FAT32 pasen 32 KO, teopermuecku FAT32 wmoxer paboratb ¢ 8-
TepabaiiTHEIMU ToMamu (Tabmura 3.3).
[ToMumo OoJbiIero MpeAeTbHOTO

Ta6mmma 3.3. Pa3mep kiactepoB
gucia  KJACTEPOB  IPEUMYIIESCTBOM

FAT32 nepen FAT12 u FAT16 sisnsercs Ha Tomax FAT32 no ymonuanuro

TOT (PaKT, 4YTO MECTO XPAHEHUS] KOPHEBO- Pasmep pasena Pasmep
ro karanora FAT32 He orpannuyeHo mpe- Knacrepa, Kb
JOTpEICICHHON 00J1acThi0 TOMa, modTo- | OT 32M06 no 816 4

My €ro pasmep He orpanuyeH. Kpome To- 8-16T6 8

ro, mias Oombirelt HamexHocTn FAT32 16 -3216 16
XPAHUT BTOPYIO KOIHIO 3arpy304HOM 3a- Oonee 3210 32
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nucu. B FAT32, kak u B FAT16, MakcuMainbHblid pa3mep ¢aitna paBeH 4 10,
MOCKOJIbKY JITMHA (aiiia B KaTajaore OnuchiBaeTcs 32-OUTHBIM YHUCIIOM.

daiinosas cucrema NTFS obecrieyuBaeT MPOU3BOAUTEIBHOCTD, HAJICK-
HOCTh U COBMECTUMOCTh, KOTOpPhIC HE B COCTOSIHMM TPEIOCTaBUTH (aitmoBas
cuctema FAT. NTFS paspabaTsiBasiach ¢ 1eIbI0 00SCIIEYeHHST BBICOKOH CKO-
POCTH M HAJIS)KHOCTH BBITTOJIHEHHSI OTepanuii ¢ ¢ainamu (BKItoYas YTCHHE, 3a-
MUCh, TIOMCK) TIPU MCIOJIb30BaHUU AUCKOB Oousbiux 00beMoB. NTFS ucmosns-
3yeT 64-pa3psiiHble MHACKCHI KimactepoB. JT1o mo3BoisieT NTFS ampecosarts
ToMa pasmepoM 10 16 3k3abaiit (16 mummapaos 10).

NTFS nmoanepxuBaeT KOHTPOJb JOCTyMa K MankaMm U QaiiaMm Kak ams
JIOKaJIBHBIX, TAK U CETEBBIX PECYPCOB.

Kak u npyrue daitnossie cuctemsl, NTFS nenut Bce mosieznoe mecto
JIMCKAa Ha KJACTEpbl — aJpecyeMble OJOKH JaHHBIX, pa3Mep KOTOPHIX MOXKET
ObITh OT 512 Gaiit mo 64 Kbaiit (cM. Tabnuity 3.4), cTaHAApTOM CUUTAETCs Kila-
ctep pasmepoM 4 Koaiir.

NTFS moanepxuBaeT psa JOMOJHUTEIBHBIX Tabmana 3.4. Pazmepsl
BO3MOYKHOCTEH — 3amuTy (BaiiaoB i Karagoros, guc- Kracrepo B NTFS 1o

KOBBI€ KBOTHI, C)KaTue (paijioB, CHMBOJIbHBIC CChUIKM _YMOTIaHUIO

Ha OCHOBE KaTaJoroB M MM(poBaHUE. Pasmep Pasmep
Onuo m3 Baxuenmmx csoiictB NTFS — goc- pasziena, MB KJ1acre-
cmanaenueaemocms. IIpu HEOKUTAHHON OCTAHOBKE pa, Kb
CHCTEMBI IIeJIOCTHOCTh MeTananubix Toma FAT mo- | 512 umenee | 0,512
)KeT OBITh YTpaueHa, 4TO BHI30BET moBpexaeHume | 513 —1024 1
CTPYKTYphbl KaTajoroB W 3HaumTenbHOro oOwema | 1025 —2048 2
nanabix. NTFS Bener sxypHan usmMeHenuit metagan- | Ooisiee 2048 4

HBIX TIyTeM MPOTOKOJIUPOBAHMS TPAH3AKIIUHN, TIOITO-
My TEJIOCTHOCTh CTPYKTYp (aloBOM CHUCTEMBI MOXKET OBITh BOCCTAaHOBIICHA
0e3 moTepu HHPOPMAIIUK O CTPYKTYype (ailyioB WK KaTaaoroB (0HAKO TaHHBIE
¢aiiioB MOTYT OBITH TOTEPSHBI). TpaH3aKINs — OTepaIlys, BHIMOTHSIIOMASACS 110
MPUHITUITY «BCE WU HUYero». [Ipu HeymagyHOM BBITTOJIHCHHH OTICpaluy B (aii-
J0BOM cucteMe npoucxoaut omkam (roll back), mociae koToporo cucrema Bo3-
BpaIlacTcs B UCXOJAHOE COCTOSHUE, B KOTOPOM OHA ObLTa JI0 Hayaja TpaH3aK-
IUH.
NTFS — 3T0 He TOIBKO BOCCTaHABIMBAacMas, 3alllMIIICHHAs, HAJIE)KHA U

s dexTuBHaAs (DaitnoBas cucteMa, criocoOHasi padoTaTh B OTBETCTBEHHBIX WMH-
dopmanronHbIx cucteMax. OHa TOAIEPKHUBAET PSAJ TOMOJHUTEITHHBIX BO3-
MOKHOCTEM:

— (alibl ¥ KaTaJloTh MOTYT COJIepKaTh HECKOJIBKO MOTOKOB JIAHHBIX;

— wuMeHa (aiIoB, KaTaJoroB ¥ TOMOB UMEIOT KoaupoBKy Unicode;
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— YHUBEpPCAJIbHBIA MEXaHU3M HHAEKcauu (DailyioB 11l yCKOPEHUs UX TO-
UCKa;

— JIMHAMUYECKOe MepeHa3HaueHue MIOXUX KJIacTepOB;

— pabora co cxxaTbiMu (paitnamu;

— TIPOTOKOJMPOBAHWE U3MEHEHUM;

— KBOTBI TOMOB, HHJIMBUyaJbHBIC SIS KaKOTO MOJIb30BATEIIS;

— OTCIIeXKUBAaHUE CCHUIOK (MPaBUIBHOCTH CCHUIOK sIpibikoB U OLE-cBszeit
IpY TIEpEMEIICHUH HCTOYHUKOB);

— mmdposanue (Mexanu3m Encrypting File System — EPS);

— mnoxaepxkka POSIX (4yBCTBUTENBHOCTh K PETUCTPY B UMEHAX, LIETIOYEY-
HbIE Pa3pelIeHUs 10CTyIa, METKH BPEMEHU U3MEHEHUs (ailioB).

B NTFS Bce nannble, xpansiuecs Ha TOMe, cojiepkarcs B ¢ainax. I1o
OTHOCUTCA U K CTPYKTypaMm JIaHHBIX, UCIOJIb3yeMbIM ISl TIOMCKAa U BBIOOPKHU
¢aiiioB, K HAYATLHOMY 3arpy304YHOMY KOAY U K OMTOBOM KapTe, B KOTOPOU pe-
THCTPUPYETCS COCTOSIHUE MPOCTpaHCTBa Bcero ToMa (MeramanHbie NTFS).
XpaHeHue BceX BHJIOB JaHHBIX B (ailiax mo3BoJisgeT (ailsIoBO CUCTEME JIETKO
HaxXOJIUTh W TIOJJICP)KUBATh JTAHHBIC, a KAKIBIN (Paili MOKET OBITh 3allIHINCH
JECKPUTITOPOM 3aluThl. KpoMe TOTO, MpHU TMOSBICHUH TJIOXHUX CEKTOPOB Ha
mucke NTFS moxer mepemecTuTs (haliibl METaTaHHBIX.

Jluck NTFS nenutcs Ha ase wactu. [lepBeie 12% maucka oTBOASTCS MO
MFT 30Hy — npoctpaHcTBO, B KOTOpoM pacteT ¢aitt MFT (Master File Table,
r1aBHas Tabnuia ¢GaiaoB, cM. pUCYHOK 3.5). DTO cAenaHo JJisi TOro, YTOOBI
daiin MFT ne 6b11 pparmentupoBan. Ho korja Bce ocTalibHOE MECTO Ha JUCKE
3anonHsieTcs — 30Ha MFT MoxeT HeckoapKO pa3 yMEHbIIAThCs B JIBa pasa, mo-
Ka 9TO BO3MOXKHO (Ha OOJBIIMX JUCKAaX 3Ta 30HA — necatku ['b u momHoCThIO
nox ¢aiin MFT He ucnonb3yercs).

MFT @Daisbl U KaTAJOTH -~ @alisbl U KaTaJOTH

Pucynoxk 3.5. Ctpykrypa Toma B NTFS

MFT peanu3zoBaHa Kak MaccuB 3amuceil o (paitlax u mankax (HOMep B
MFT, ums, pa3mep, MOJOKEHHE Ha JWCKE OTACIbHBIX (parMeHTOB W T. 1).
Pasmep kaxmoit 3amucu o (aitnie dpukcupoBan u paBen 1 K6. Kpome MFT B
KOopHEeBOM Katasiore kaxaoro Toma NTFS umeercs HaGop ¢aitnoB MeTagaHHBIX
¢ uHbopMaIrer, HeoOXOAUMOU JIJIsl peau3alii CTPYKTYpbl (HalIoBoOi CHUCTe-
Mbl. Umena Bcex (aitnoB Meramanubix NTFS HaumHaroTcs co 3Haka Jiosuiapa
($), xots 511 3HaKH CKPHITHL. Tak, ums daitma MFT — SMFT (cm. Tabmammy 3.5.
Ocranbubie aitnel NTFS-ToMa siBsit0TCS 0OBIYHBIMU (DailylaMHu U KaTaJIoraMH.
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Ta6muma 3.5. Mertadaiiast NTFS

Nwms daiina |Hasznauenue

$SMFT daiin MFT

SMFTmirr komnus nepBbix 16 3anuceit MFT, pasmeniennas nocepenune auc-
Ka

$LogFile (baiis moAACPKKHU KypHAITUPOBaHUS (JIor-(haiiin)

$Volume ciy:xe0Hast nHpOpMaIus 0 TOME — METKa ToMa, Bepcusi (aiioBoi
CUCTEMBI, T.]1.

$AttrDef CIIUCOK CTaHJapTHBIX aTpuOyTOB (haliJIoB HA TOME

3. KOPHEBOM KaTajior

$Bitmap KapTa CBOOOTHOTO MEcTa ToMa

$Boot 3arpy304HbIN CEKTOP (€CIIH pa3jiell 3arpy304HbIi)

$Quota ¢aiisi, B KOTOPOM 3amucaHbl MpaBa MOJIb30BaTENIe HA KCIOJb30-
BaHHUE TUCKOBOTO mpocTpancTBa (C NT5)

$Upcase Ta6vJ11/1ua COOTBETCTBHS 3arjaBHbIX U MPOMUCHBIX OYKB B UMEHAX
(aiiyoB Ha TEKYILIEM TOME

B Tabnune 3.6 mpuBeneHbl CpaBHUTEIBHBIE JaHHBIE MO (PalIOBBIM CHC-
temam FAT u NTFS.

Tabnuua 3.6. CpaBuenue daitnoBeix cuctem NTFS u FAT

HaumeHnoBaHue NTFS FAT FAT32

Joctym k dait- |Windows 2000, XP, |MS-DOS, |Windows 95 OSR2, 98,
7aM JToKanbHBIX |cemerictBo  Windows|sce Bepcuu| ME, 2000, XP,
pasnenoB aucka |Server 2003, Windows, |Windows Server 2003
u3 OC Windows NT 4.0 SP 5/0S/2.

Wi 0oJiee TTO3JHHUE
Munnmanbubeiii |10 Mb dnonmnu- 33 Mb; 32 I'b B Win-
pasmep Toma JTUCK dows 2003
Makcumanbnsiii |16 Tb munyc 4 Kb nns|4 I'b. 2Thb
pasmep Toma JMHAMHYeCcKnX nuckoB|He mo-

C pa3MepoM CeKTopa 4 | IepKUBAET

Kb JIOMEHBI
Maxkcumanbnbiii |16 Tb munyc 64 Kb |2 T'b 4Tb
pasmep aiina

Ecnu Ber ucnone3yere oneparnuonnyto cuctemy Ha siape NT (Windows
XP, Vista, 7), To ucmonp30BaTh KaKyo-1u00 (HaijioByt0 CUCTEMY, OTIUIHYIO
oT NTFS — 3HauuT CyIeCTBEHHO OrpaHUYMBATh CBOE YA00OCTBO U TMOKOCTH pa-
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3.1 OneparmoHHBIE CUCTEMBI

0O0THI caMOl OTEepaIMOHHON CUCTEMBbl. MHOKECTBO MOJIE3HBIX BO3MOYKHOCTEH
NT nHanpsmyro 3aBsi3aHO Ha PU3HYECKYIO U JJOTUYECKYIO CTPYKTYpY 3TOH (paii-
JIOBOU CUCTEMEI.

daitnoseie cuctembl CD u DVD anckoB — CDFS u UDF.

CDFS unu gaitnosas cucrema CD-ROM, umeeT 0THOCUTENHEHO POCTOM
dopmar, onpeaenennsiii B 1988 romy mpumenutensHo Kk HocuTesim CD-ROM,
npeaHa3sHaYeHHBIX ToJIbKO i uteHus. B OC Windows peamm3oBana CDFS
coBMecTuMas co crangaptoMm ISO 9660, xoropas MOANEPKUBAET JIMHHBIC
uMeHa ¢aitnoB B cootBeTcTBHH ¢ ISO 9660 Level 2. ®opmat CDFS ouens
MIPOCT ¥ TTO3TOMY €My MPUCYIIT Pl OTPAHNICHHIN:

— JIJIMHA UMEH (DailJIoB M KaTajJoroB He JOJKHA MPEBHIIATh 32 CUMBOJIOB,;
— TiyOuHA BIIOKEHUS KaTaJOroB HE MOXKET MPEBHIIATh 8 YPOBHEH.

CDFS cuwmraercst ycrapeBmmM (GoOpMaToM, MOCKOJIBKY MPHUHAT HOBBIN
cranmapt juig kommnakT-auckoB — Universal Disk Format (UDF). Windows
noazepxkuBaer ¢ainosyro cucremy UDF, coBmectumyro co cranmaptom [SO
13346. Acconmanus OSTA (Optical Storage Technology Association) ompeme-
muna UDF B 1995 rony kak oopmMaT MarHUTOONITUYECKUX HOCUTENEH, TJIaBHBIM
obpazom DVD-ROM, npennaznauennsiit as 3amensl CDFS.

daiinosas cuctema UDF o6nagaror creayroniuMu MpenMyInecTBAMH:

— JUIMHA UMEHHM (aiina — 10 255 CUMBOJIOB;

— MakcHUMaJIbHas JuvHa nyTH — 1023 cuMBona;

— wuMeHa ($alIoB MOTYT BKIIFOYATh OYKBBI KaK BEPXHET0, TaK W HUKHETO
perucrpa.

Windows Vista u Windows 7 moaaepuBaroT padboTy ¢ (aiJoBbIMH
cuctemamu CDFS u UDF-.

3.1.3 OnepaumoHHble cuctembl Windows Vista n Windows 7

OC Windows Vista u co3nannas Ha ee sape Windows 7 mpu3BaHbI 110-
MOUYb MOJIb30BATENIO ObICTpee paboTaTh ¢ OOJBIIMM KOJIMYECTBOM MH(POPMaLIUU
Pa3HbIX THUIIOB, XPAHSILENWCS HA KOMIBIOTEPE. DTOMY CIY>KaT YCOBEPIIECHCTBO-
BaHHble MeHIO [lyck, Ilanens 3amay, [IpoBOAHUKM M MHOKECTBO APYIUX HOBO-
BBesneHui. CytiecTByoT 32- u 64-paspsansie Bepcun 3Tux OC (B 0AHOM JUCT-
pubytuBe mna Windows 7), mpuueM BO3MOXXHOCTb HCIIONBb30BaHTA 64-
pa3psiAHbIE BEPCHUU MOKET ObITh OMpEIeleHa CaMOoil MporpaMMol yCTaHOBKH.

Cemeiicmea Windows

CyIecTByeT HeCKOJIbKO OCHOBHBIX BapuaHTOB (BbimyckoB) Windows.
Jns toMalHux noiab30BaTeIIen:
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1. Home Basic ([lomaiuss 6a3oBas)
2. Home Premium ([lomartss paciiapeHHas)

Jiiga npe anpusgTHi:

3. Windows Vista Business wii Windows 7 Professional
4. Windows Ultimate (Makcumainsnas)/Windows Enterprise.
Kpome Toro, cymectByeT momonHuTENbHBIA Bhimyck Window Starter,

HpCI[HEBHa‘-ICHHBIﬁ JJIA JOMalIHuX MOJIL30BaTENIC HAauyalIbHOI'O YPOBHA pa3BH-
BAarOMIUXCs PBIHKOB.

BBIHYCKI/I pasiMdarOTCA BO3MOXHOCTAMU H KOMIUICKTOM YCTaHaBJIM-

Ba€MbIX Ha KOMIBIOTEPE KOMIIOHEHTOB, BXOAs X B coctaB OC, MOIHBIN CITH-
cok paznuuuii cM. B [Ipuioxennu 3.

HekoTtopble caMmble CyIIIECTBEHHBIE Pa3JIMUKs BBIITYCKOB:

uHTepdeiic nmomas3zopareass Windows Aero, apxuaiius ¢Gaiios MoJib-
30BaTelIs 0 PACIMCAHUIO — HEJAOCTYITHBI B BhITycke Home Basic;
NOJJIEPXKKa JBYX MPOIIECCOPHBIX COKETOB, TEHEBOE KOMUPOBAHHUE JJIsi
BOCCTAHOBJICHHUS TPEABIAYIIAX BEPCHA JOKYMEHTOB — HEJOCTYITHBI B
Home Basic u Home Premium.

Windows Media Center u DVD-cTynus npucyTCTBYET TOJIBKO B BBIITYC-
kax Home Premium u Ultimate;

POIMTEIbCKUI KOHTPOJIb — OTCYTCTBYeT B BhIyckax BUSINESS wu
Enterprise;

pacro3HaBaHHE PeUr — OTCYTCTBYET B BBITycke BUSINESS;

mudpoBanue aucka Windows BitLocker 1 Bo3MokHOCTH BbIOOpaA SI3bI-
KOB uHTepdeiica moib3oBaTens s BceX cTpaH mupa (36 S3BIKOB) —
Toabko B Enterprise u Ultimate.

TpeboBanus k komnbiOTepam Bbimycka Windows Premium u cucrem-

Hble TpeOOBaHMs IS UCTOIb30BaHUsl uHTEep(deiica Windows Aero coBmaiaroT.
MunumManbsHbie TpeboBanus 1ist 32-x pazpsanon OC:

150

»  32-paspsaausiii (x86) wim 64-pas3psaHeiii (x64) Iporieccop ¢ TAKTOBOU
4acTOTOW | rurarepii UM BbILIE

* 1 rura6aiit (I'b) (mnns 32-pa3psanoit cuctemsl) win 2 I'b (s 64-
pa3psAHON CHCTEMBI) ONIEPaTUBHOMN MaMsITH

* 16 I'b (ansa 32-pa3psaanoii cuctemsl) win 20 I'b (st 64-pa3psnoi
CUCTEMBI) MPOCTPAHCTBA HA KECTKOM JTUCKE

* rpaduueckoe ycrporictBo DirectX 9 ¢ npaitBepom WDDM epcun 1.0
WJIH BBIIIIE.


http://windows.microsoft.com/ru-RU/windows7/products/features/64-bit-support

3.1 OneparmoHHBIE CUCTEMBI

Hunmepdgbeiic nonv3oeamens

B Windows Vista 1 Windows 7 Bo3MoXHBI 4eThIpe BUjIa MHTepdeiica:
YIPOIIEHHBIH, KiTaccuueckuit, ctanaaptaeid 1 Windows Aero.

YupoueHHblii _uHTEpdEnc I10ap30BaTellsl IpeJHa3HayeH Uil Ha-
cronbHbiX [IK HauanbHOrO ypoBHS. OH 3HAUUTENHHO MOJEPHUZMPOBAH IIO
CpaBHEHHIO ¢ peapiaymMu Bepcussmu WIiNndows. DToT untepdeiic coaepxur
nepepaboTaHHOe MeHI0 KHonku Ilyck , IO3BOJISIIONIEE OBICTPO HAMTH U 3a-
nyctuth Jro6oe npuinoxkenue Ha [IK. YcosepmenctBoBanubie [IpoBogHuKN U
TaKhe BCIIOMOTaTelIbHbIe (PYHKIIMU, KAaK UHTETPUPOBAHHOE CPEJICTBO OBICTPOTO
noucka (IoJie MoucKa crpaBa OT aJpECHOM CTPOKH) U TUHAMUYECKHUE 3HAYKH,
MO3BOJISIIOT MOBBICUTH A()(PEKTUBHOCTH pabOTHI MOJB30BATENA. Y IPOLICHHBIN
uHTEepelic MOKHO HCIIOIb30BaTh B JIFOOOM BBIITYCKE, B TOM YHCJIE B BBIITYCKE
Starter.

Kaaccuuecknii uHTep@eiic coueraer B cebe BCE BO3MOXKHOCTH YII-
pomenHoro uHtepderica ¢ opopmirennem B ctmie Windows 2000. Dtot Buj
uHTepdelica BKIIOYEH BO BCE BBIITYCKU ONEPALIMOHHON CUCTEMBI, B TOM YHCIIE B
BBITTyCK Starter.

CranaaprTHblii uHTepdeiic npeaHasHayeH s HacTosibHBIX [IK cpenne-
ro yposHs. Ha xomnbroTepax, rpadpuueckoe o00opyaoBaHHEe KOTOPHIX MOJAEP-
’KMBaeT HOBYIO TEXHOJIOTHIO Mojienu Buacoapaiisepa Windows (WDDM), ne-
penoBbie TpaduuecKrue TEXHOJIOTHU TapaHTUPYIOT YAOOHYIO0 paboTy ¢ OKHAMH,
MOBBINICHHYIO HAJEKHOCTh U OTCYTCTBHE MPOOJIEM ¢ OTOOpaKeHHEM TpaduKH.
CranmapTHelii MHTEp(dEWC HEIOCTYIEH B BhIMycke Starter, oH mpeaHa3HadeH
JUI ToKynaresied Beimycka Home Basic. CtaHmapTHbIN HHTEpdEiHc uMeeT Ta-
KYIO )K€ MMPOU3BOAMTEIBHOCT M HAJICKHOCTh, Kak uHTepdeiic Windows Aero,
OJIHAKO B HEM OTCYTCTBYIOT TaKH€ BH3yallbHbIE BO3MOXKHOCTHM HHTepeiica
Aero, Kak HOBBIM BHUJ| CIIMCKAa OKOH U TPEXMEPHBIM BHUJI CIMCKA OKOH. JTOT WH-
Tepdeiic HenocTyneH B Beimyckax Home Premium, Business, Enterprise u Ul-
timate.

Hutepdeiic Windows Aero sBaseTcss OCHOBHBIM, UMeET mpodeccro-
HAJIBHO BBINOJHECHHBIA TW3allH PaMOK M MaHEJEH OKOH B CTUJIE IMPO3PAYHOrO
ctekia ¢ dpdexramu orpakeHus. [[BeT, HACHIIIEHHOCTh U YPOBEHb MPO3PAYHO-
CTH UHTepdeiica MOKHO U3MEHATh. J|Be HOBbIE HHTEPECHBIE BO3MOXKHOCTH MH-
Ttepdeiica AEro — MPOJUCTHIBAHUE C OTOOPAKEHUEM COACPKAHHUS OKOH
(Alt+Tab) u TpexmepnbIiii Bu criricka okoH (Start+Tab, mpu 3Tom okHa pacrmo-
JIararoTcs IPYT 3a APYrOM B TPEXMEPHOM MPOEKIIMHN) — MO3BOJISIIOT MOJIb30BaTE-
JII0 YBEPEHHO YIPaBIATH OOJIBIIMM KOJMYECTBOM OKOH Ha pabodem CTole,
yHOpsIIOurBas UX HEOOBIYHBIM, HO YI00HBIM criocoboM. MHaTepderic Aero moc-
TYIIEH TOJIbKO B Bbimyckax Home Premium, Business, Enterprise u Ultimate.
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B Windows 7 no6asiieHbl HOBbIE BO3MOKHOCTH paOOThI ¢ okHamu: Aero Peek
— TMOKa3 MOJIHOTO OKHA JIJIi MUHMATYPbl KHOMKHU TMaHEeIu 3a/lad ¢ MPOCBEUYHBA-
HUEM JIPYTUX OKOH U KHOIIKAa B MPABOM YacTW MaHENH 3a/iay Jjisl MpOCBEYnBa-
HUs, CBOpAYMBaHUSA U Pa3BOpadyMBaHUsA Bcex OokoH, Aero Shake — BcTpsixuBa-
HUE OKHA JIJI1 CBOPAYMBAHUS U Pa3BOPAYMBAHUS BCEX OCTAJIbHBIX OKOH U AEro
Snap — u3MeHeHune pa3Mepa OKHA TMPU MEPETACKUBAHUU €T0 K BEpXHEH mim 00-
KOBOW I'paHUIIe dKpaHa.

YcosepmencTBoBanHble MeHIO Ilyck, [lanens 3anay, [IpoBoauuku, /na-
JoroBbie OKHa, [lanens ynpasienus u [IpoBogHUK TporpaMm (B pyccKoil Bep-
cuu HaszbiBaeTcs [IporpaMMbl 1 KOMITOHEHTHI, B 00JIe€ paHHUX BEPCHsIX - YCTa-
HOBKA M yJIaJieHWe MPOTrpaMM) MOMOTAIOT JIETKO U OBICTPO YIPaBISTh HACTPOM-
kamu [IK, 3amyckarh nmporpaMMbl U OTKpbIBaTh (haiisibl, yCTaHABIUBATh U yja-
7sTh KoMroHeHTsl WINAOWS u nipuiioxenus mnonb3oBareneid. Windows 7 nme-
€T HOBYIO KOHIIEMIMIO paboThl ¢ MH(popMaluen myTemM co3fgaHusi OMOIMOTEK
JIOKyMEHTOB, MY3bIKH, BUIE€O(DANIOB, U300paKEHUN U Mp. — TEMATUYECKOTO
oObeuHeHus (GaityioB U MaroK HE3aBUCUMO OT TOTO, I7ie OHU (DAKTUYECKH Xpa-
HSATCA.

Pabouuu cmon

[Tocne peructpauuu B OC mnonp3oBaTelnb BUIAUT CBOM Pabouuil cmon
(cMm. pucyHOK 3.6), KOTOPBIN SBISCTCS OJHUM W3 KOMIIOHEHTOB €ro MPOQUIIS.
Jlpyro#i 1monb30BaTellb MOKET UMETh CBOe odopmiieHue Pabouezo cmona, npy-
roif Habop SAPJBIKOB U JPYTOM CIHUCOK MporpaMM B MeHio I1yck.

Hacrtpolika Pabouezo cmonia BBIIONHAETCA ¢ TOMOIIBIO ITYHKTa KOHTEK-
ctHoro MeHto Ilepconanu3anus (pucyHok 3.7).

Ha PaGouem cTosie MOXXHO pa3MecTUTh SIpibiku Komnsromep, Daiiivt
nonvzoeamensn, Cemn, Kopzuna, Ilanenv ynpaenenus, ecii Bbl npUBBIKIH
UCIIOJIb30BaTh UX B CBOEH paboTe (SIPJBIKU OTCYTCTBYIOT MPU MEPBOM 3aIyCKe).

B HmxkHel yactu 3xpana Haxonutcsa Ilanens 3a0au. Ha Hell cieBa Haxo-
IUTCS KpyTJias KHoMKa ¢ ¢uarom koprioparuu Microsoft @ — Ilyck, koTopas
otkpsiBaet I nasnoe mento \Windows.

HoBblli anemMeHT Padouezo cmona — MUHU-TIpUIOKEHUS (TajkeTsl). B
cocraB OC Vista Bxiarouensl MuHu npuioxenus Yacot, Kanenoapsv, Hnouxa-
mop L1, Iloka3 cnaiiooe, 3azonoexu nosocmeit Web-xananoe u mp.
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Memnro ITycrk

Mento Ilyck Ob1I0 YCOBEPIIEHCTBOBAHO C IIEJIbIO YIIPOCTUTh U YCKOPUTH
MMOUCK MPHUJIOKEHUH, (HAUIIOB, COOOIICHHUI 3JIEKTPOHHOW MOYTHI, KOMIIOHECHTOB
NaHeH YIpaBJeHUs, 3aluceil B U30paHHOM, a TAKXKE IIPOrpPaMM B IIYHKTE MEHIO
Bce nporpammbl (cM. pUCYHOK 3.8).

[fw Microsoft Office Word 2007

E Bnoknot

@f Paint

[5 Microsoft Office Excel 2007
@ Total Video Converter
2 Photolnstrument

5 1000.exe - Apnsix

@ Windows Media Center
=1 Mpwucrynan k pabote
g MNero Burning ROM
Kanekynatop

T 3anuckw

% HoxcHimuyp

48 Alcohol 120%

) MoakntoueHne K yAaneHHonmy pabouemy cTo..,

Ml Ulead DVD MovieFactory 2
B 3xpannan nyna

E,I Koceinka

@ MEV TO AVI CONVERTER
Mporpamma Kodak EasyShare
@ Windows Movie Maker 2.6

E Helicon Filter

& Mpeg Video Wizard

& MediaCoder

# Movavi Bugeo Koneeprep 6
&4 TuneUp Utilities 2009

E Microsoft Office Access 2007

W@ YaaneHue GyHKUMA PETMCTPALINM NONBIOBAT. .,

BB 3anyck Alcohol

E'J YnpaeneHue kom

TTosne moucka

» Bce nporpamme

OTepbITE

JobasnTe B BubnnoTexy

Konwuposate

Jomalunan rpynna
Bugeo
3arpysen

TEB-3anmcw

WzBpannoe

HegaeHwe gokymenTsl
Komnstotep

Cets

MNogrmouerne kK

Manens ynpaeneHuA
YcTpoicTea n npUHTEPSI
Mporpammel No yMondaHno
AgMAHUCTpHPOEEHKE

Cnpagxa w nogaepxxa

PucyHnok 3.8. ['maBHOE MEHIO

CuhxponuIauma nanok Groove »

v | Otobpaxars Ha pabouem crone

Buaeo
NokyreHTsl
Mzobpaxennn

Myzbika

) & [

Coszgate GubnuoTtey

Coznath OMOINOTEKY

Criucku nepexoioB
(Jump Lists)

CIHCOK TIOCIIETHUX
KUCIIOJb30BAHHBIX
MPOrpaMm

CMEHUTH TTOIL30BATEN,
BEIlTH U3 CHCTEMBI,
broxuposars,
Ilepesarpyska,
3aBepiieHne padoThl

UToOBbl HAWTH OMNpeAeNeHHOE MPWIOKEHUE WIH (aill, MOXHO BBECTHU

KIIIOYEBOE CIIOBO B rosie moucka meHto IMyck. ITo mepe BBoga Windows ocyiie-
CTBJISIET MOUCK 10 UMEHaM (aillloB, METalaHHbIM U MOJHOMY TEKCTY (haijioB.
BapuaHnTsl BeIOOpa IrpyNIUpPYyIOTCS [0 TUIY, HApUMEP: NPUIIOKEHUs, (haisbl
WuTepHera, (ailiapl MPUIOKEHUN U COOOIICHUS 3JIEKTPOHHOM MOYTHI. Tak, 4yTo-
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ob1 HaiiTu npuitoskenre Microsoft Office Excel, nocrarouno BBecTH yacthb ero
Ha3BaHus, HarpuMep Exc, B moie OpicTporo moucka. Windows Vista nemen-
JIEHHO OTOOpasuT B MeHIO spiblk EXcel (mpu ycimoBuu, 4To 3TO MPHIOKCHHE
YCTaHOBIICHO) M APYTHE TOAXOIAIINE CCHUIKH.

Windows Vista u 7 mo3BoJstoT ObICTpee 0TOOpakaTh CIIUCOK BCEX MPH-
JIOXKCHHH, YCTAHOBJCHHBIX Ha KOMITbioTepe. [1oMeHI0 M0-HOBOMY pacrosara-
IOTCSl Ha 9KpaHe, 3aHUMAlOT MEHBIIIE MeCTa 3a CYET TOTO, YTO OTKPBHIBAIOTCS B
TOM K€ MO3UIMK 110 BEPTUKAJIH, YTO M MyHKT, UX BbI3BABIIIHI.

Humepdgpeiic Windows Aero

Mpo3payHocTb. PaMKku ¥ HEKOTOpHIE MAaHENXW OKOH SIBIISIOTCS MOIYIPO-
3payHbIMU. L[BET, HACHIIEHHOCTh U YPOBEHb NPO3PAYHOCTH UHTEp(erica MOXK-
HO U3MEHSTh, YTO MO3BOJISIET HACTPOUTh BHEIIHUHN Bl B COOTBETCTBUH C IPE/I-
nouyTeHusaMH noJibzoBarens ([lanens ynpasnenus, pa3aen [lepconanmzanms).

OuHaMuyeckoe U3MeHeHUe MonoXeHust okoH. [Ipu OTKpPHITUU U 3aKpbI-
TUU OKHA BEAYT ce0s M0-HOBOMY. OTKPBIThIE OKHA IUIABHO CKOJIB3ST MO IKPaHy
B [IPOIIECCE MEPEMEILECHUS UM U3MEHEHHS pa3Mepa.

Monnepkka aKpaHOB C BbICOKUM paspelueHueMm. B mpeapiaymux Bepcu-
sx WINdOwWS ¥ MHOTHX MPHIIOKEHHUSIX CTOPOHHUX Pa3pabOTUMKOB He obecre-
YMBajach aJIeKBaTHas MOJJIEPKKA IKPAHOB C pa3pelieHreM oosiee 96 Touek Ha
moriM. B pesynbTaTe nieMeHThl TUaOTOBBIX OKOH OBLIM CIHUIIKOM METKUMH,
MOJIB30BATENISIM TTPUXOJMIOCH OTKAa3bIBAThCA OT PaOOThI C BHICOKUM pa3peliie-
HueM. Ocobbie Tpo0IeMbl BO3HUKAIN B MEPEHOCHBIX KOMITBIOTEPAX ¢ HEOOb-
mmMu dkpaHamu. Terepp B WINAOWS mosiBHIIaCh BO3MOXKHOCTh H3MEHSITH
MacmTab uHTepdeiica U NpUIOKEHU Ha dKpaHax ¢ pa3pemieHuem a0 144 To-
YEK Ha JIONM.

OvHaMuyeckne 3CKM3bl KHOMOK NaHenu 3apad. JIMHaAMHUYECKHE ICKU3bI
Ha manenu 3amad Windows Aero otoOpaxaroT COACPKUMOE OTKPBITHIX OKOH.
3amepkaB yKazaTeslb MBIIITM Ha 3CKU3€ HaJl KHOIIKOW Ha IMaHENN 3a/1a4, MOKHO B
peaTbHOM BPEMEHH YBHJIETH COJICP)KMMOE COOTBETCTBYIOIIECTO0 OKHA Ha Pabo-
yem cmoJie, He EPEKII0YasiCh Ha HETO (CM. PUCYHOK 3.9).

Cnucok okoH (Alt+Tab). 3To 0OHOBIICHHBIII BApUAHT BO3MOXKHOCTH, JIOC-
TYIl K KOTOPOW W B mpeabiayiux Bepcusax WINndows ocyecTBisuics ¢ oMo-
mpio couetanusi kinapuim Alt+Tab (cm. pucyHok 3.6). B HOBOM uHTepdetice
BMECTO CTaHJAPTHBIX 3HAYKOB OTOOPAXKAIOTCS ICKU3bI OTKPHITHIX OKOH, OTO-
Opaxaromye ux COACpPKUMOEe. ITO MO3BOJISIET ObICTpEe HAXOIUTh HYKHBIE OK-
Ha.
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Pucynok 3.9. /lunamuueckre 3CKA3bl KHOTIOK MMaHEIU 3a1a4

TpexmepHbIi BuA cnucka okoH. [Ipu Haxkatuu kimaBum Start+Tab au-
HAMHUYECKH OTOOPaKaroTCS BCE OTKPHITHIC OKHA B TPEXMEPHOM MpOEKIHH (CM.
pucyHok 3.10).

Y ¢ o %5 PV EXENEEEY S SN o
Pucynox 3.10. TpexmepHbIit BUJ CIUCKA OTKPBITHIX OKOH

C momo1pio 3T0# (PYHKITUU MOXKHO TMEPEKITI0YATHCS MEXKY OTKPBITHIMU

OKHaMH IS HaXOXXJIEHUS HY>XKHOTO OKHAa. B maHHOM pexxume MOTyT OTOoOpa-

KaThCsl JaKe TaKHe NMHAMUYHbBIE MTPOLIECCHI, KaK BOCIIPOU3BEIACHHE BUACO (CM.
OKHO Ha nepBoM Iuiane puc. 3.10). Jnsg miaBHOro NEpeKIrOYeHus] MEXKIY OT-
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KPBITBIMA OKHAaMH M BbIOOpa HY>KHOTO OKHA MOKHO HCIOJIb30BaTh KJIABUIIU
yIPaBJICHUS] KypPCOPOM HJTH KOJIECUKO MPOKPYTKU MBIIIIH.

ITpoeoonux

IIpoBOAHUK — OCHOBHOE CPEICTBO MOWCKA MH(OpPMAIMH B TanKax Ha
JIOKQJIbHBIX JUCKaX KOMIBIOTEPA, a TAaKXKE OOIIMUX PECYPCOB JOKATBHOU CETH U
WNHurepHera.

K ocHoBHBEIM 351eMeHTaM [IpoBomankoB Windows otHocsTces (cM. pucy-
HOK 3.11):

=E 0
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Pucynok 3.11. IIpoBoanuk Windows 7

® KOHTEKCTHasl MaHeJb KOMaH/ (WM TaHeJIb HHCTPYMEHTOB) — HabOp KHO-
MOK M3MEHSETCS B 3aBUCUMOCTH OT TO3UIIMM B OKHE M BHIOPAHHOTO B HEM
00BEKTA;

e ajJpecHasi CTPOKA, COCTOSAIIAs U3 OTACIBHBIX MYHKTOB — PACKPBIBAIOLIUXCS
CIIUCKOB JIJISI KO MAarnKyd B aJpece, YTO MO3BOJSET OCYIIECTBIATh IMPO-
CTOM Mepexo]l Ha3ajJ WK BIepe] B J000€ MECTO U3 TEKYIIETO MOJIOKCHHUS.
Crapas xkHonka BBepx ucuesna 3a HeHagoOHOCThIO. [Ipu miemyke KHOMKOMN
MBIIIA HA IYCTOM MECTE aJPECHON CTPOKH OHA MPEBPAMIACTCS B OOBIYHYIO
CTPOKY, KOTOPYI0 MOXHO CKOMHUpPOBaTh B Oy(dep oOMeHa (Takasi HEOOXOU-
MOCTb UHOT/Ia TIOSIBIISIETCS);
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® [0JIe MOUCKA — CPEJICTBO OBICTPOrO MOMCKA, KOTOPOE MO3BOJISIET OTOMpATH
daiine B okae [IpoBomHMKA 110 3aJaHHOMY CJIOBY Wi (hpase; MOUCK BHITIOJ-
HSETCS 110 UMEHAM U KOHTEKCTY (hanjIoB;

® JIUHAMHYECKHE 3HAYKH, OTOOPAKAIOIINE COACPIKUMOE KaKoro daiina;

e 00J1acTh Mepexoa0B(MOXKHO MOKA3bIBATh UIIM HET), COJIEpXkKalIas CChUIKM Ha
T€ MECTa, TJIe XPaHATCS JOKYMEHTBI, pUCYHKH, MY3bIKa, (hoTorpaduu, manku
MOKCKa U OTOOpaXKaroIast IEpeBO Marok Ha KOMIBIOTEPE;

e o0uacThb cBefeHHii (MOXKHO MOKa3bIBaTh WM HET), MPEIOCTABISAIONIAs MO~
pobOHbIe cBefeHUs O (ailmax (MeTaJaHHbIC) W MO3BOJISIONIAS JIETKO J00aB-
JISATh U U3MEHSTh METa/laHHbIe (PaiiioB,;

e 00JacTh MPOCMOTPA (MOXKHO MOKA3bIBaTh WM HET), MO3BOJISIIOIIAS 1030~
BaTeJIsIM MTPOCMATPUBATH COJEPKUMOE (DAIsIOB B T€X MPUIIOKEHUIX, KOTOPbHIE
MOJIJICP>KUBAIOT JAHHYIO (DYHKIIMIO.

Ecau Bel npuBBIKIN MOJIB30BaThCA MyHKTaMU MeHIO okHa IIpoBogHuKa,
MO>KHO HACTPOMUTH MOKA3 U 3TOTO CPE/ICTBA pabOThI C JaHHBIMU, OJTHAKO, OoJiee
POTrPECCUBHBIM SBJISIETCS UCIOJIB30BAHKUE TOJIBKO KOHTEKCTHOW MAHEIU U KOH-
TEKCTHOTO MEHIO MJIM BbI3BaTh MEHIO, HaxaB KHOnKy ALT. Hactpoiika oxHa
BBITIOJIHSIETCS C TOMOIIBI0 KHONIKK CBO#MCTBA, PACIIONIOAKEHHOMN B MPABOM YaCTH
MaHeJId KOMaH/I, KOT/1a B OKHE HE BhIOpaH HUKaKoW (aii.

KonrekcTHasi naneab komana. CojepkuMoe MaHe I KOMaH 3aBUCUT
OT COJIEPKUMOTO ManKu U BeIOpaHHOM no3uuuu B okHe IIpoBognnka. Hanpu-
Mep, TPHU BBEIOOpE B CITUCKE TEKCTOBOTO (aiina wim ¢aiina qokymenta Word B
MaHeNu 3a7a4, KpOME MOCTOSIHHBIX KHONOK Ynopaodouums, Buowvl, 3anucamo
Ha onmuueckuii ouck 1 Hoeasa nanka, mnosBsITcsd KHONKU OmKpovimes, Ile-
yams, Inekmponnas nouma. Hazpanue nocToOSIHHON KHONKH Ynopadouumos
HE COOTBETCTBYET MYHKTaM €€ MOJMEHI0, KOTOPOE COAEPKUT KOMaH[bl Boipe-
3ams, Konupoeamsv, Bcmasumsv, Ommenums, Bepuymw, Bwvioenums ece,
Ilpeocmasnenue (c nogmenio Cmpoka menio, Qonacme ceéedenuit, Qonacmeo
npeonpocmompa, Obracme nepexooos), Yoanrums, Ilepeumenosams, Yoa-
aumo ceoticmea, Ceolicmea, 3akpvimp, T. €. IOYTU BCE ITyHKTHI CTAPBIX MMyHK-
TOB MeHIO OkHa Daiin, IIpasxka v Buo.

ITosie moucka IpoBoAHUKA HEMENJIEHHO OCYIIECTBIISIET OTOOP JAAHHBIX
no uMeHaMm (paitsio, cBoiicTBaM (hailjioB (METaJaHHBIM) U TEKCTY BHYTPU KaXK-
noro (aitna u ObICTPO 0TOOpaXkaeT pe3yabTaThl. Hanmpumep, npu BBojE B 1oJie
ObIcTporo noucka OykB «P®d» OynyT oToOpaHbl M MOKa3aHbl Manku U (paibl,

coJiepiKallye 3TH OYKBbI B CBOMX Ha3BaHMIX U B CBOEM COJCPKAHHUH (CM. PHCY-
HOK 3.12,).
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Pucynok 3.12. OT00p JaHHBIX € UCIIOJIB30BAHUEM ITOJISI IOKUCKA

3nauku nanok u ¢ainos B IlpoBognunke Windows sIBIIOTCS TUHAMU-
YECKUMHU U MOTYT OTOOpaXkaTh COJIEPKUMOE B pexkruMax OrpoMHblie 3HAYKHU —
Kpynnsbie 3Hauku — QO0b14HbIe 3HaYKN — Meskue 3Ha4YkH. Pa3mep ux Moxer
IJIABHO U3MEHSATHCS C UCIIOIb30BAHUEM CKPOJUIMHIA KHONIKU M3menums npeo-
cmaeneHue WA TIPOKPYTKOM Kojecuka maimu Tnpu Haxkator kHomke CTRL.
[Tonb3oBaTenh MOXKET MpOCMaTpUBaTh, HE OTKpbIBas (aiinbl, doTorpaduu u
nepBelii Kajap BuupeodainoB. Kpome Toro, MokHO BbIOpaTh (HDUKCUPOBAHHBIC
npencrasieHus Cnucok, Tabauma u Coaep:xxumoe.

ObacTh MEpPexoa0B COIEPKUT CIECAYIOIIME TPYINbl CCbUIOK: HM30pan-
Hoe, buonuomeku, <Ilonvzoeamenv>, Komnvriomep u Cemb(CM. PUCYHOK
3.13). TpaauiMOHHBIE TIATIKK U €€ COJEPKUMOE HAXOIATCS B OIMPEIACICHHOM
MECTE Ha KECTKOM JHCKE. B MpOTUBOMOI0KHOCTE 3TOMY Buodauomeku conep-
’KaT CIIMCOK CChUIOK Ha MamnKu U (ailyibl, KOTOPhIE MOTYT XPAHUTHCS B Pa3HbBIX
MeCTax.

ObJaactb npocMoTpa. [IpoBOIHNKN JOKYMEHTOB, MY3bIKH U U300paxe-
HUN TaKKe MUMEIOT JOTMOJHUTEIbHYI0 00JacTh MPOCMOTpa, MpelHa3HAYCHHYIO
it 0osiee MOAPOOHOTO O3HAKOMIJIEHHS C COAEPKUMBIM JJOKYMEHTOB U (hailiioB
MyJIbTUMEUa 0€3 OTKPBITHS Kaxaoro (aitia B OTAENBHOCTH (CM. PUCYHKHU
3.11). [Ipunoxenusi, noaaepKUBaroIMe JaHHYIO (DYHKIHIO, TTO3BOJISIIOT MPO-
CMaTpUBATh PA3JIUYHbIE JOKYMEHTHI B YJOOHOM JJI YT€HHS BUJI€ WM BOCIIPO-
U3BOJIUTh HECKOJIBKO CEKYHJ| COAEpPKUMOTO (ailnoB mynbTuMenua. [lannas
(GyHKIMS 10100HA MTPEeIBAPUTEIBHOMY IPOCMOTPY COOOIIEHUI B 001acTH Mpo-
cmotpa Microsoft Office Outlook.
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Pucynox 3.13. Oxno [IpoBogHuKa 1 0071aCTh IEPEXOIOB

AZlpecHasi CTPOKa, 3ar0JIOBKHM I'PAHMIbI OKHA. YIIy4llIeHHAs aJpecHas
CTpOKa CHAa0XE€Ha PAaCKPBIBAIOIIMMUCS MEHIO ISl KQXKIO0r0 U3 €€ MyHKTOB (CM.
pucyHok 3.14). OHu MO3BOJISIIOT OCYILIECTBIISTh MPOCTOM MEPEeXo]l Hazall WIH
BIIEpe] B JII000€ MECTO M3 TEKYIIEro nojoxeHus. Takas agpecHas cTpoka 0co-
6enHo ynooOHa Ha miaHmeTHsIX [1K. C ee moMonibio MOKHO epexouTh TOUHO
B HY>)KHO€ MECTO HECKOJIbKUMH KacaHUsIMU Iepa.
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Pucynox 3.14. AnpecHasi CTpoKa ¢ pacKpbIBAIOIIUMCS CIIUCKOM Aok
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DJieMeHTBbI YNpPaBJieHUs] 3aroJJOBKaMHU CTOJIOWOB B IPEACTABICHUU
Tabauya NO3BONSAIOT JIydllle YIPAaBIATh OOJBIIUM KOJIMYECTBOM (hailjioB B
IIpoBoanuke. PackpriBaronyecs CIMCKUA MOKa3bIBAIOT BCE 3HAYEHUS JIFOOOTO
13 CTOJOMOB JJIsl Beex (halyioB, 0TOOpakaeMbIX B TpencTaBiieHnd. Hampumep,
€clId BBIOpATh 3arosioBoK crosdna Tum, MOXKHO YBUAETh BCE TUIBI (aillioB B
TaHHOM OKHE (cM. pucyHOK 3.15). [Ipu momomu mpocThiX (IakKOB MOJIb30Ba-
TeJIb MOXKET BBIOpAaTh OJJMH MJIM HECKOJIBKO TUTIOB (haiiinoB. Hampumep, npu BbI-
6ope tunoB PPT u XLS ckpbIBatoTCsi JOKYMEHTHI BCEX APYTUX TUIIOB, U B OKHE
ocratorcs Toiibko ¢ainer Microsoft Office PowerPoint u Excel.

-
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Pucynox 3.15. PackpsiBaromuiics CriucOK TUIOB (DaiiyioB B MaIKe

Bubamnorexu Windows 7

B omnepanuonnoii cucreme Windows 7 mosiBUICS HOBBIH KOMITOHEHT -
OUOJIMOTEKH.

bubauomexa — ynopsigouenHas nadopmanus o gainax onpeeIeHHOro TUra.

B omneparmonnoi cucreme Windows 7 umMeroTcst 4eThIpe OHOITHOTEKH I10
yMom4anuio: «JlokymeHTb», «My3bikay, «300paxenus» u «Bugeo». Kaxnas
OubIMoTeKa ONMTUMH3UPOBAHA JIJISl OTACIBHOTO TUTa (ailioB (Hampumep, s
MY3bIKA WM U300pakeHuit). OntuMuzaius OMOIUOTEKH IS OMpPEAeSIEHHOTO
tuna ¢GaiioB U3MEeHseT Habop MapaMeTpoB, JOCTYIMHBIX MJIS YIOPSIOYUBAHUS
¢aiinoB, HanpuMep, AJIsI MY3bIKHU: TarKa, allb0OM, UCIIOJHUTENb, KOMIIO3UIIUS,
*KaHp, oreHKa (cM. pucyHok 3.16). IIpocMoTp daitioB B OHMOIHMOTEKE OCYIIECT-
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BJISICTCSI TaK JKe, Kak B manke. MOXKHO cO3/1aBaTh HOBbIE OMOIHOTEKN (paHee CM.
pUCYHOK 3.8).
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Pucynok 3.16. bubnnoreka «My3bIka» U BHIBI YIOPSI0UYCHUS

B oTimuue ot mamnku, OuOIMoTeKa 0TOOpakaeT B CIUCKe (pailyibl, KOTO-
pble XpaHSATCS B HECKOJBKUX paclojokeHusix. B OubiamoTexkax He XpaHsTCS
00BbeKThI. BUOIMOTEKN COMEPAKUT CCHUIKU U TO3BOJISIOT MPOCMATPUBATh U YIIO-
pAI0YMBATH OOBEKTHI OUOTUOTEKH pa3IMYHBIMU criocobamu. Hampumep, ecinu y
MOJIb30BaTENsl UMEIOTCS MY3bIKAJIbHBIC (haiiJibl B MANKax Ha YKECTKOM JUCKE U
Ha BHEIITHEM JTMCKE, MOYKHO OPTaHU30BaTh IOCTYIT KO BCEM MY3bIKAJIbHBIM (haii-
JIaM ¢ TTIOMOITEI0 OMOIHOTEKH «MYy3bIKay.

Texnonozus ClearType

Bonbiyro 4acTh BpeMeHH PabOThI ¢ KOMITBIOTEPOM JIFOM TPATAT HA YTe-
HUC JIOKYMEHTOB, JICKTPOHHOM IMOYTHI M MPOCMOTP BeO-cTpanull. biaromaps
naTeHToBaHHoOM TexHosoruu Microsoft ClearType, ucnons3yemoii B Windows
Vista, untaTh TEKCT Ha SKpaHe CTaI0 yao0Hee.

Passutuio ClearType cmoco0cr-
BOBaJI TIEPEX0J] OT MOHHTOPOB Ha 3JICK-
TpOHHO-Ty4eBbIX TpyOkax (DJIT) k xun-
Kokpuctamnaeckum skpanam (FKK).

ClearType 6bl1a BrepBbIe HCIIOL- ~ MPUHTEP | 06bi4HbI
30BaHAa B  ONEPAUMOHHON  CHCTEME
Windows XP (cm. pucyHok 3.17). He-
CMOTpS Ha TO, YTO 3Ta (PYHKIHUS TMO3BO-

ClearType |

=i

Pucynok 3.17. Texnonorus
ClearType
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3.1 OneparmoHHBIE CUCTEMBI

Js1a HECKOJIBKO YIYYIIUTh YUTAEMOCTh TEKCTa sl moib3oBatenein IJIT-
IKPaHOB, [0 YMOJYaHUIO OHA ObLIA BBIKIIOUEHA. [IpHunHOil TOMY OBLIO Majoe
pacnpoctpanenune AKK-3kpanoB, Ha koTopsix npeumymiectBa ClearType oco-
oenno 3amerHbl. B Windows Vista ¢ynkmus ClearType Bxitouena mo ymosn-
YaHUIO JJIs1 BCEX MOJIb30BATEINCH BHE 3aBHCUMOCTH OT THITA SKpaHa. J{J1s moyHo-
ro ucnojib3oBanus BosMoxkHocTer ClearType B Windows Vista noGasieHb
HOBBIC MIPU(THI, CICHUATBHO CO3IaHHbIE Ui pabOThl ¢ JaHHOW (yHKIHEH:
Constantia, Cambria, Corbel, Calibri, Candara, Consolas u np. (cm. Tabnm-
y 3.7).

Ta6nuna 3.7. Hoeeie mpudter ClearType 8 Windows Vista

Mpudtr |O6G1acTH npuMeHeHUs OO6paser TekcTa

Constantia |[nst naGopa TekcTa, 3JIEKTpoHHOH |B Vista HOBbIe IPHUPTHI
MIOYTHI, )KYPHAJIOB M B€O-CTPaHUIL

Calibri -"- B Vista HoBble WpudThI

Cambria  |[Ins nmemoBBIX JOKyMEHTOB, 5JeK-|B Vista HoBble HIpHU(ThI
TPOHHOM MOYTHI U BEO-CTPAHUII

Corbel -"- B Vista HoBble WprdTh

Candara |/lost 21€KTPOHHOM TTOYTHI, KYPHAIIOB, | B Vista HOBble pUdThI
BEO-CTpaHMUII U TIP.

Consolas | Jlis mporpaMMHBIX Cpejl B Vista HoBble wpudThl
Segoe HoBblil pykonucHbI pudt B VUt robite
Script

wpudpmst

HAuanozoevie oknHa u Macmepa

Juanorossie okHa u MacTepa B ObutH TiepepaboTaHbl U CTaIM 0oJiee To-
HATHBIMH ¥ (YHKIIMOHATBHBIMH. BapuaHTHI BEIOOpa Teeph CHAOKEHBI MOJIE3-
HBIMH TTOSICHCHUSIMH, IIPUQTHI CTAIN KPYITHES, a BHEIIHUA BU U IBET Tpadu-
YECKUX DJIEMEHTOB M3MEHWINCh. HOBBIC AuanoroBele okHa U MacTepa 1mo3Bo-
JSIOT HAXOAUTh HYKHYI0 HHbOpMaruio ObicTpee u 6osiee TouHo. Tenepb oHu
UMEIOT OoJbInie o0mero ¢ uHTepdeiicaMu Ipyrux KOMIIOHEHTOB. JTO, HANPU-
Mep, OTHOCHUTCS K HCIOJB30BAaHUIO TAKUX BO3MOXKHOCTEH Mepexoia B CTHIIC
Be0-0003peBarens, kak kHonk Bnepen nu Hazan. Ctangaptaeie GyHKIMHA aua-
JIOTOBBIX OKOH MPHOOPENTH OOJBITYI0 THOKOCTh 1O CPAaBHEHHIO C JUATOTOBBIMH
oknamu Windows XP, uro oOmerdaeT ux HHTETPALMIO B MPUIOKEHUS (CM.
npuMep Ha pucynke 3.18).
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_ - a4 TEE - - - — =) g
- — .
.| 5r <« Bre 3nemeHTsl na.. b LleHTp yripasneHnn ceTamm n oBLM 40CTynom - | 5 | | Mouck & navenu ynpaaneHus 2 |
- — — 3 = —— - T —
@ -
Manens ynpasneHun - n . . . [
AOMALUHARA CTPaHML POCMOTP OCHOBHBIX CBEAEHWW O CETHM M HaCTpPOWKa NojgknkoueHnn
&n E MpocmoTp nonHei KapTel
M3meHeHne napameTpos !
aganTtepa KI-MB CeTh WHTepHer
MameHnTs 4oNonHWTENBHEIE (70T KomnbroTep)
napameTpel obLero AocTyna MNpocmMoTp aKTMBHbLIX CeTel MogkntoHeHMe WAK OTKNHHEHNE
Cem Tun gocryna: WHTepHeT |

MoaxnroueHna: @ MNogrnrodeHne no

CBLYECTEEHHAA CETh -
NoKanEHO CETH

MameHeHWe CeTEBBIX napameTpos

m

ﬁ- HacTpoiika HoBOMD NOAKAKYEHMA MW CETH

HacTpoiika GecnpoBogHoro, LUINPOKONONOCHOTD, MOZEMHOTD, NEAMOTO WK
VPMN-nognroueHna nnm e HaCTPOWKa MapLLIpYTH3aTOpa NAK TOYKK 40CTYNa.

‘s. MoaKNFONUTECA K CETH
MoakNtoYEHNE WK NOBTOPHOE NOAKAOYEHIE K BECIPOBOAHOMY, NPOBOAHOMY,
MOAEMHOMY CETEBOMY COEQHHEHHIO WK Nogrmodenne Kk VPN,
Q@ Brifop gomallHed rpynnel v napametpoe oBLero goctyna
LT Joctyn k aiinam n NpUHTEPaM, PACNONOKEHHBIM HA APYTHX CETEBLIX KOMMNBHTEDAX,
WK M3MEHEHIE NApaMETPOB 0BLLErD ADCTYNA.
Epanamay3p Windows
Jomawnan rpynna YcTpaHeHne HENoNaAoK

,ﬂ,HEFHOCI’HKE W WCNpasneHNE CETEBBIX I'IpOﬁ.ﬂEM WKW Nony4Yedne CBE,JJ,EHHE ob =
WCnpasneHniA.

Ceoiictsa obospesaTens

—

— — 4

Pucynox 3.18. LlenTp ynpapiieHust CETIMH U OOIIMM JIOCTYTIOM

Macrepa B Windows ctanu yioOHee B UCIIOJIb30BAHUHU U TPOIIE B pas-
paboTke. YydilleH AOCTYIl KO BCEM 3JIEMEHTaM, B TOM 4HCJIe rpaduuecKkum
o0beKTaM OKOH. brarogaps sTomy pa3paOOTUYMKH MOTYT CO3/aBaTh €IMHOOO-
paszHbie, oHATHBIE U 3¢ dexTuBHBIE MacTtepa, criocoOHbBIE JTydllle TTOMOTaTh
noJsib3oBaresisiM. Hanpumep, pa3paboTYMKu MOTYT U3MEHSATh HA0Op MCIOJIb3Ye-
MBIX KHOIIOK B 3aBUCUMOCTH OT TOCJIEIOBATEIILHOCTH JACHCTBUM MOJIb30BATES
(Habop xHOMOK OoJbIle He orpaHudeH Bapuantamu Hazan, Jdasee, I'oToBo u
Otmena). Pazmep oxkon Macrepa MOXHO W3MEHSTh, YTOOBI TPEIOCTABUTH
MOJIK30BATENIO 0oJiee MOAPOOHYI0 MH(POPMAIIMIO TIPH MCIOJB30BAaHUHU Pa3Iny-
HBIX clieHapueB. B odopmiiennn okon MacTtepa MOXKET TPUMEHSATHCS PUPMEH-
Hasi CHMBOJIMKA C IEJIbI0 oOecrieueHrs YHupuKanuu ¢ uHTepQeiicoMm mpuioxe-
HHUU CTOPOHHUX MTPOU3BOAUTEIICH.

IHanenv ynpaenerHus

[lanens ynpaBjeHus TaKxke MocTpoeHa Ha ocHoBe [IpoBoaHnKa u nme-
eT TpH BUIa IpocMoTpa (cM. pucyHOK 3.19), KpoMe TOro CTpoKa MOUCKa MO3BO-
nsieT ObICTpO oTOOpaTh 3amaun, HeoOXoauMble s HacTpovikamu [1K (mampu-
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Mep, 4ToObl HaWTu neWictBue Hacmpotika paszpewienuss 3KpaHa, TOCTATOUYHO
BBECTH CJIOBO MOHUTOD). Y J0OHEE BCETO UCTIOIb30BATh PEXKUM C ITOUCKOM.

= | B [

- | #?| | Mouck & nanweau ynpasnesus 0O |

e
@Uv|@ b [Nanens ynpaenedns » Bce 3nemenTbl NaHenn ynpasneHua ¢

ﬁlz' BoccranoeneHne

JaTunK pacnonoKenna u Apyrue 4at.
@ Nlomawmas rpynna

&2 3naukn obnactv yeegomMnernii

1 Manens 3aaaq u med "Tlyck”

l§ Mepconannzaumna

el Mpuctynan k paboTe

@ PacnosHaeaHue peun

1 Cucrema

| ¥npaenenue usetom

8, Yuernuie sanncn nonssosatensii

P LleHTp noagepsicn

5% LleHTp ynpasneHns ceTAMI i oBLLM...

B 3kpan

E—

@ Magxethl pabovera crona
=4 Avcnetuep ycTpoiicTe
=) JawwtHnk Windows

Z2 Knasnatypa

o
¢ MNapameTpel MHAEKCMPOBAHWA

5 Noakntouenna k yaanenHsiy pabov...

[Mporpammel 1 KOMMNOHEHTBI

& Pogurensckmii konTpone

.. CyeTymKn n CPEJCTEA NPOHZBECINTER..,

[ ¥cTpaHeHWE HENONAADK
@ Uentp mobunsnocrn Windows
@ LleHTp cuHxpoHWIaLmmn
&J Lndpoesanue gncka BitLocker

@ INEKTRONUTAHNE

HacTpolka napaMeTpoB KOMNbOTEPa Mpocmotp:  Menkne sHaukn ¥
Kateropus

- KpynHbie 3Ha4KM
& AC3 Filter Adobe Gamma = CD/DVD Dri i

@ | Menkune sHauKkn
| & Java #3 MPEG Layer-3 Configuration @ ODEBC
@l QuickTime E Windows CardSpace [ Asosanyck
[ AGMUHHCTpUpOBAHKME @Apstau,ml M BOCCTAHOBNEHNE ﬂ Bpanamayzp Windows

_-,L fara n Bpema
AWCcneT4ep yuETHbEX JaHHbBIX
W 3syx
F Mewwus
MapameTpbl nanok
S:__E Mouta
@ Mporpammer No YMON4aHUID
CeoiicTea oBospesarena
U] Tenedon u mogem
?;a ¥cTpoicTEa M NPUHTEPEI
EL Llentp cbrosnenna Windows
@ LleHTp cneumaneHbix BO3MOXHOCTER
A Wpndte

ﬁ Asbik 1 PErMoHaneHbIE CTAHAIPTRI

Pucynok 3.19. [Tanens ynpaBieHus

[lepBoe npencraBnenue — Kamezopuu — siBAsieTCs yCOBEPLICHCTBOBAH-
HBIM BapUaHTOM IIPEJCTABJICHUS MO KaTEropusM, BIEPBbIC MOSBUBIIETOCS B

Windows XP.

BTopoii 1 TpeTuit BUI NpocMOTpa — KJIACCUYECKUE MPEACTABICHUS KPYII-

HBIX M MEJKHMX 3HAYKOB MPOrpaMM HACTPOUKH cucTeMbl. CpencTBo OBICTPOTO
MOMCKa Tak)Ke paboTaeT u B ATOM cllydae.

MemaodaHHble ¢hatinoe

Hogsie cpeacrea Windows s norcka u ynopsaoueHus: (GpaiaoB mupo-
KO HCIIONIB3YIOT CBOMCTBA (paiioB (MeTamaHHbie). MHOTHE (hailibl yKe coaep-
’KaT MeTaJaHHbIe, TOTOBBIE K Hcnoab3oBanuio B Windows. Cuctema Microsoft
Office aBromaTH4yecKku COXpaHSET ONMPENEICHHBIC CBOWCTBA CO3/1aBa€MBIX J0-
KYMEHTOB, HaIlpIMep UMs aBTOpa U JaTy co3aanus. My3bIKaIbHbIE (ailibl qac-
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TO UMEIOT TaKWE€ CBOWMCTBA, KaK Ha3BaHUE MECHU, aJbOOMa M UMS UCTIOTHUTEISL.
N3menuTh MeTanannblie (aiisia Uiy rpymsl (HailyioB MOXKHO C UCIIOTB30BAHUEM
Ooénacmu ceedenuil, OKHa CBOMCTB WM OKHA COXpaHeHUs ¢aiiia.

* Oobnacme ceedenuii. CaMblii TIPOCTONH CHOCOO T00ABUTH CBOWMCTBA
¢aiina — BeIOpaTh ATOT (haliyl ¥ U3MEHUTH €0 CBOMCTBA B 00JACTH CBEICHUH,
pacnoio)keHHOM B HUkHEN vyactu [IpoBoanuka. MHorue noJist BBoJa Mojiep-
’KUBAIOT aBTO3amoJIHeHNE. JlaHHBIN cT0CO0 MOYKHO TPUMEHSTh KaK JJIsi OJHOTO,
TaK W JJIs HECKOJbKHUX (HAMIIOB.

& Ceoiicrea: A.C. [powes. MNporpammuposatve Ha VBS. Mﬁ

Ecnu BbIOpaTh HECKOJBKO (ail-
JJOB HW J00aBUThL Kakoe-Iu0o

|Dﬁu.me | Besonacrocts | [10apofHo | Mpeowiayume EEDCHH|

CBOUCTBO B O6HaCTPI CBCIICHUMH, [ — [P |;|
OHO 6ylleT IMPUMCHATBCA  IJIA OnucaHne
BCeX BBI6paHHI>IX (baﬁHOB. Hasearme A C.lpowes. MNporpa...
) Tema NporpaMMADOEEHME
* OKHO CBOMCTB, Kak Knioueekie crosa Basic, nporpammupos... E
O6BILIHO, OTKPBIBACTCA C UCIIOJIb- KaTeropum METOIMUECKWE YKESaH. ..
30BaHMEM KOHTEKCTHOI'O MEHIO Kormaerirapuy Aseik VBS
“ 1
daiina. Brknagka IToopoéno mo- o =
AeTOpEI Mpowes AC.
3BOJISICT HpOCManI/IBaTB nu pe' Kem coxpaHeH AC rpDLIJBB
JNAKTUPOBaTh OOJBIION CIHCOK Pepakunn 9
o H o Homep eepcim
MCTalaHHbIX (1)aI/IJ'Ia. a 3TOM XKE€ Wrma nparparrs! Microsaft Office Word
BKJIaAKEC MOXHO YIAJIUTb BCC Opranuzawma AGTU
9) ) 9) PywosogmTtens A C. Tpowes
CBOHCTBA (bvaHHa KOM&H}IOI/IV yaa Oata cozganva cogepsaa...  21.04.2009 11:31
JleHue ceoucme u JUYHOU UH- Nata nocneoHero caxpad...  07.06.2009% 7:25
d)OpMaL;uu (CM. pI/ICYHOK 320) MocneaHWi BoiBoa Ha ney... 31,12 2008 8:00 i
COfwee epema pepakmapo...  00:45:00 |L|
* OkKHO coxpaHeHHUA
o Ypanerwe ceolCTE M NWYHOK MHGODMALAK
(¢aiina noaseprioces  3HAUM-
TeHBHOﬁ MOI[I/I(bI/IKaI_[I/II/I IIpu CO- [ oK ] [ e ] [ nmﬂm“m]

XpaHEHHMH MOYHO PpEIaKTHpO- |
BaTh 3HAYUTEIBHOE KOJUYECTBO
MeTaJaHHbIX (aitia (cM. pucyHok 3.21).

Pucynox 3.20. CBoiicTBa (aitna

BokoBasi maneab Windows ucnons3oBaiack B Windows Vista (pacmo-
Jorajach CrpaBa pabodyero CTojia ¥ CIyXKHiIa i pa3MelIeHus Ha Hel (MIu Ha
PaGouem crone) munu-npunoxenuit. B Windows 7 munu-npunoxenus (I'aa-
JKeThl) pa3MeliaroTcs Ha Pabodyem cTosie (cM. paHee pucyHOK 3.6, 3.9).

MMHH-TIPWIOKEHHUST UCIIOJIB3YIOTCS /IS CaMbIX pa3HbIX Hejei. OHu Mo-
T'YT COCIUHSTHCS C BEO-CIy)KOAMU M TOCTABIISITH JIETIOBYI0 HH(POPMAIIHIO, TPO-
T'HO3 TIOTOJIbI, CBEKHE HOBOCTH, CXEMBI JIOPOXKHOTO JIBIDKEHUS, BOCIPOU3BO-
JTUTHh WHTEPHET-PAIUO U IMOKA3bIBATh CIANIBI M3 (POTOATHOOMOB Ha KOMITBIOTE-
pe wm B MHTEpHETE. MUHU-TIPUIIOKEHUS MOTYT OBITH BCTPOCHBI B TIPHIIOKE-
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3.1 OneparmoHHBIE CUCTEMBI

HUA 1 YIIPOIICHUA BBaHMOﬂeﬁCTBHH C HHMMHU. HaHpI/IMep, IIpyu MIOMOIIN MUHHU -
HpI/IJ'IO)KCHI/Iﬁ IIOJIB30BATCJIb MOJKET OIHOBPCMCHHO YBHICTL BCC KOHTAKTHI
CJ'IY)K6 MI'HOBCHHBIX COO6H1€HHI>'I, O3HAKOMMUTLCA C IINIaHAMHM HaA JICHb B KaJICH-
Aapc WA C YIIPABJIATb IIPOUTI'PBIBATCIICM MYJIbTHMC/IHA. KpOMe TOro, OHU MO-
I'yT UCIIOJB30BATHCA OTACIIBHO B PA3JIMYHBIX KA4YCCTBAX — HAIIPUMCEDP, KaK KaJlb-
KYJIATOPBI, UTPBI UIIN 3aIIMCHBIC KHUKKU.

F ™
1] CoxpaneHwe gokymenTa M
u () | J0 = NB_diskD » ASG » Moii yueBHink no wHdopmatike b - | 4 | | Mouck: Mol yueBHuk no uxgo.. 0O |

Wma daiina:  A.C. Mpowes. Mporpammnposanne Ha VBS, Mer. ykas. k sbin. na6. patot.docx -
Tun daitna: [,ﬂpqrnem Word (*.dooi) v]

Astoper: Tpowes A.C.
Kntoueskie cnosa:|Basic, nporpammaposanne [lofasste kntouesoe cioso |
Hazeanwe: A. C. Mpowes. MNporpammnpoeanmne Ha VBS

Tema: nporpaMMupoeaHine
Pykoeogurens: A, C. Tpowes
Opranwsauma: AITY
Kateropun: MeToguueckme ykasaHua K BEINOAHEHKMIO nabopaTopHer paboT
Kommentapum aseik Visual Basic Scripting Edition

Moasepxueats [[] Coxpanate 3ckuzel
COBMECTMMOCTE C
Word 97-2003
> O6zop nanok Cepenc [ CoxpaHuTs ] ’ Otmena
| 1% [MNogKnouYnTs CETEBOW ANCK... L

MapameTpel COXpAHEHMA...

Pucynok 3.21. OxHO coxpaHeHHUs e

) Mapamerpel Beb-40KyYMEHTA...
daiina ¢ 3a1aHUEM METaIaHHBIX
CHaTh pUCyHKM...

B cocra WIiNndows BXOoAST OCHOBHbIC MUHH-TIPUIOXKEHUS, HEOOXOIH-
MbI€ JUTsl Hadaja padoThl. JlOMOIHUTENbHBIE MUHH-TTPUIIOKEHHUST MOYKHO 3arpy-
3UTh U3 BEO-KOJUICKIIMM MHHU-TIPUIOKCHUH. JTa KOJUICKIHMS TpeJiaraet Iiu-
POKHIi BBIOOP MUHH-TIPUIIOKCHHUIN ISl BBIMOJIHEHHSI CaMbIX pa3HbIX 3amad. OHa
COJICPKUT MUHH-TIPUIOKCHHS, TIPEAOCTABICHHBIC Pa3IMUYHBIMU pa3paboTUnKa-
MU U u3gareasiMu (CM. pucyHok 3.22 ).

Internet Explorer 7u 8

Internet Explorer 7 — Be6-0003peBaTenib, KOTOPBIH BXOJUT B COCTaB
Microsoft Windows Vista. Internet Explorer 8 mosxet nocrasnsarscsa ¢ Win-
dows 7 wim oTaenabHO.

VYcoBepiiieHCTBOBaHUsI Opay3epa OTHOCATCS K TPEM 00JIacTsIM.

1. YmpolieHre BBINOJIHEHUs TOBCEIHEBHBIX 3a7ad. Y COBEPIICHCTBOBAHHBIC
CpeICTBa TIEPEX0/I0B, BKIAIKA U BO3MOXKHOCTH Moucka B MIHTepHETE HEemno-
CPEICTBEHHO C MaHeIH KOMaH/ 00Jer4aroT BBIMIOJHEHUE TOBCEIHEBHBIX 3a-
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I'maBa 3. IIporpamMmmuOe obecrieueHue

nad. PacmmpeHnHbie BO3BMOXHOCTH MeYaTH, yIPOIIEHHBIE CPEJICTBA MOUCKA U
yreHus: RSS-kaHanoB ¥ MOANUCKM HAa HUX MO3BOJISIIOT MOJyYaTh ONEpaTHB-
HBIM JTIOCTYT K HY»KHOM MOJb30BaTENt0 HHPOPMALIUH.

[ = [

Crpannualmns2 | P ) l Hatmu zadxemoi P |

amazoncouk N
e Billboard E F

Amazon.co.uk -... Billboard Topl0 Binary Clock GisMeteo.ru Good sounds!  Google Search ...

Nero DiscCopy Search eBay vistaClock WinBetaSecrets Windows Media... Bantota

Google

FRFFrRREerE

GuUisK] N

lagxer Nero Live  [onosonomka  3aronoekw Hoe...  WHawkartop LI Kanenaapb Monutopunr LT

V) MNokasate nogpobHocTn & Haiitn ragkerel 8 ViHTepHeTe

Pucynox 3.22. Munu-npumnoxxeHus (TaKeThl)

2. Hunamuyeckoe obecneyeHune OezonacHocTH. HoBas HajexxHast apXUTEKTypa
Internet Explorer'a BxiroyaeT cpeactBa 0€30MaCHOCTH, KOTOPBIE MO3BO-
JISIFOT 3alUTUTHCS OT BPEOHOCHBIX TIporpamMM. OHa TakkKe MOMOTraeT 3alliu-
TUTh TIOJIb30BATEICH OT HEMPEIHAMEPEHHOTO TMPEAOCTABICHUS JUYHBIX
JAHHBIX Ha MOIIEHHUYECKHE BeO-y3JIbl, MpHUOeramme K pa3ImaHbIM (Hop-
MaM oOmaHa, HarnpuMep QUIITHHTY.

3. YayumenHas miatdopma Julsi pa3pabOTKU BeO-Y3J0B U YNPABICHUS HWMH.
Internet Explorer 7 u 8 oOecriednBaioT yaydIieHHYIO MOIACPIKKY TaOJIHIL
ctuneit (CSS), a Takke MPeJOCTABISIIOT HAJEKHbIE MHCTPYMEHTHI JUJISl pa3-
BEPTHIBAaHUS 0003peBaTEIS U YIPABJICHHUS UM B YCIIOBHSIX KPYITHBIX OpTaHH-
3alui.

DOneMeHThl WHTepdeiica MoNb30BaTeNs CTAIM 3HAYUTEIBHO IPOIIE H
yno0Hee, B HEM TOopa3/l0 MEHbIIIE HEHYXXHBIX JJIEMEHTOB. B mpaBoM BepxHeM

YTy OKHAa HaXOJUTCS ToJie OBICTPOTO MorcKa (CM pucyHOK 3.23).
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(& Cesepuit (ApxTueckuit) deaepansHslil ynusepcutet - Windows Internet Explorer =NACEl X
@ i |§. https/fwww.narfu.ru/ A | 4¢| X -" Google Fe -
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Pucynok 3.23. Be6-o603peBatensap Internet Explorer 8

[IpocMoTp BEO-CTpaHUI] C UCTIONB30BAHUEM BKJIAJIOK MO3BOJIIET OTKPHITh
HECKOJIbKO B€0-Y3JI0B B OJJHOM OKHE IpocMoTpa. i co3qanust Wik OTKPbITUS
BKJIQJIOK JOCTATOYHO WIEJIIKHYTh CBOOOJHYIO BKIJIJIKy Ha MaHEIH WHCTPYMEH-
TOB. MOXHO Tak»e LIEIKHYTh MPaBOil KHOMKOW MBIIIN TUIIEPCCHUIKY Ha BEO-
cTpaHulle U BbIOpaTh NyHKT Co3damb eknaoky. lllenxkHyB BKIaaKy mpaBoi
KHOIIKOW MBIIIU, MOKHO OOHOBHUTH KaXAyI0 CTPAHHUILY IO OTAEIbHOCTU UITU BCE
CTpPaHUIIbl B TPYIIE, a TAK)KE 3aKPBITh OTACJIbHBIC BKJIAJKU WA BCIO TPYIIILY.
Kpome toro, neperackuBas BKJIaJIKH, MOKHO U3MEHATh UX MOPSAOK HA NAHEIH
BKJIAJIOK.

Internet Explorer 7 u 8 mo3BosisieT ynpaBiasTh MHOXKECTBOM BKJIAOK
pu oMoIy (GyHKIMK M0 Ha3BaHueM bbicTpbie BkiIaaku. C MOMOIIBIO ATOM
(GYHKIIUM MOYKHO OJTHOBPEMEHHO YBHJIETh ICKU3bI BCEX OTKPBITHIX BKJIAJ0K (CM.
pucyHok 3.24). UToObl MPOCMOTPETH BCE OTKPBITHIE BKIAJIKH, JOCTATOYHO MPO-
CTO IIEJIKHYTh 3HAYOK OBICTPBIX BKJIAJOK, PACHOJOKEHHBIA ClpaBa OT 3HAYKa
N30pannoe. B npencrabiennn bbicTpble BKIAAKH MOXHO OTKPBITH JIFOOYIO
BKJIJIKY, ILIETKHYB €€ n300paxkeHue. YToObl 3aKphITh BKIAJIKY, CIEAYET LIETK-
HYTh 3HAYOK X B MPaBOM BEPXHEM YNy M300pakeHus. Macimirad cTpaHUIlbI
OBICTPBIX BKJIAJIOK 3aBUCUT OT YHMCJIA OTKPBITHIX BKJIAIOK. Eciu yuciao oTKpshI-
THIX BKJIQJIOK OoJbiie 20 (4TO HE PEKOMEHIYETCs), SCKU3bl OYIyT MOKa3aHbl B
MEHBIIIEM MaciiTade, HO MOJIb30BATENb MO-TPEKHEMY CMOXET YBUAETh BCE 3C-
KHM3bI B OJTHOM OKHE.
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Pucynok 3.24. Pexxum BbicTpble BKIaaKH Be0-0003peBaTesis

Heckonpko BKIAJOK MOXKHO OOBEAUHUTH B OJIHY TPYIITY, a 3aTEM COXpa-
HUTH €€ B M30paHHOM. BKITaIkKM MOKHO TPYNIUPOBATH 10 TEMaM WJIM KaTero-
pUSM, HaITpUMEDP MOKYIKH, (PHHAHCHI WM TIOTO/1a.

CpenctBo ObICTpOro noucka — nofe Ilouck ¢ Mnmeprneme — MO3BOJISAET
OBICTPO BBIMOIHATH TOUCK B UHTEepHeTe HEeMOCPEACTBEHHO U3 paMKu 0003pe-
Barens. [Ipu aToM ucnonb3yercs ciyx0a Mmoucka, BHIOpaHHAs MOJIb30BATEIEM.
Mo>kXHO BBIOUpATH CITY>KOBI TOMCKA U3 PACKPBIBAIOIIETOCS CIHMCKA, & TAKKE J10-
0aBJISATH B CITUCOK HOBBIC CITY>KOBI.

PackpsiBaromuiicss Cucok cpencTBa OBICTPOTO MOWCKA BKIIOYAET CIie-
UaIU3UpOBaHHBIE U o01IMe CciIyKObl Toucka. B criucke nonst [louck 6 Hnmep-
Heme xkomauna Haiimu opyzue ciysncowvt 1o3BonsSeT 100aBUTh B CITUCOK MHOXKE-
CTBO OOLIMX U CIIEHUATU3UPOBAHHBIX CITYKO MOMUCKA.

YcoBepuieHcTBoBaHUsl B obsiactu nedatd. llo ymomuanuto Internet
Explorer c:xumaer TekcT BeO-CTpaHHIIBI POBHO HACTOJILKO, YTOOBI 00SCIICUUTh
nevyarh Bce cTpaHuIlpl. MOXKHO 3a7aTh MacmTabd meyaT, U3MEHSITh TIOJIS CTpa-
HUIIBI, YIS Th KOJJOHTUTYJIbI M YBEIIMUMBATh WJIM YMEHBIIIATH 001aCTh TTEUaTH.
[Ipu xenaHuu MOXKHO Hareudatath BeO-CTpaHUIly 0e3 rpaduueckux uzodpaxe-
HUW WK pekyiaMbl. JIoCTaTOYHO MPOCTO BBIACIUTD (TPY MIOMOIIIH MBIIIH) TEKCT
1 n300pakeHusl, KOTOphIE HY>)KHO HalleuaTaTh, U BeIOpaTh komauay IlpenBapu-
TeJbHBIH MPOCMOTP. ITa GYHKIIUS TTOKA3BIBAECT TOJIHKO BBIJICJICHHYIO 00JI1acTh
Y TIeYaTaeT €€ COOTBETCTBYIOIIUM 00pazoM.

OyHKIUS W3MEHEHUs] MaciiTaba TMO3BOJIIET YBEIUYMBATH WM YMEHbB-
aTh pa3Mep CTPAHUIIBI JIJISl YIYUIIeHUs] mpocMoTpa. J[Jis n3MeHeHus: MaciiTa-
0a JTOCTATOYHO TMOKPYTUTh KOJECHUKO MBIMKK Tpu Haxkaron kinaBuime CTRL.
N3mensiercss He TOJIBKO pa3Mep pudTa, HO U pa3Mep U300paKeHUN U TEKCTa B
U300paKEeHUSX.
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Internet Explorer umeer BcTpoeHHYH GYHKIMIO HOJiepkku RSS-
KaHaJIOB (HOBOCTHBIE, TOPTrOBbIE, CIIOPTUBHBIE U TP. KaHaJbl), Onarogaps yemy
M0JI30BATEJIM MOTYT JIETKO OCYIIIECTBIIATh MOUCK RSS-kananos, noanuceiBaTh-
Csl Ha HUX M YUTaTh UX COACPKUMOE HEMOCPEACTBEHHO B 0003peBarere.

Junamuueckoe obecriedeHre 0e30MacHOCTH pellaeT IB€ OCHOBHBIE 3a/1a-
i obecrieyeHus: 0€30MacHOCTH:

1. 3ammra ot BpenoHOCHBIX nporpamM. Kopmopamust Microsoft mocrasuina ce-
0e 1enp 00eceYnTh MOIb30BaTENsIM 0€30MaCHOCTh ACHCTBHIA PU TPOCMOT-
pe BeO-y37I0B U IPEIOTBPATUTH YCTAHOBKY BPEAOHOCHBIX M APYTUX HEKeTa-
TENLHBIX MPOrpaMM. BpemaoHocHO# mporpammoii mo ompeneneHuto Micro-
soft sBisieTcst 000K BPEAOHOCHBIN KOJ MM HEXeIaTeIbHOE MPOrpaMMHOE
obecrieueHure, BKII0Yask IPOrpaMMbI-4EPBH, BUPYCHI, IPOTPAMMBI JIJIs TTOKa-
3a peKJIaMbl ¥ MPOTPAMMBbI-IIIITHOHBI.

2. OOecrieyeHue 0e30MacHOCTH JIMUHBIX JaHHbIX. OO6o3peBarens Internet
Explorer moMoraeT 3amTUTh MOJB30BaTENIel OT (PUIIMHTa M MPEIOTBpa-
TUTh XUIICHHE JAaHHBIX MOJb30BaTeNIe MOIICHHUYECKUMU BeO-y3i1amu. OH
MO3BOJIIET TMOBBICUTH OE30MACHOCTh M HAJEKHOCThH AIEKTPOHHBIX KOMMeEp-
YEeCKUX OIEepaInii, He TOMyCKas HeMpeAHAMEPEHHOTO pa3rialleHus JTNIHBIX
JTAHHBIX.

3amuTa OT aTak ¢ MPUMEHEHHEM MEKIOMEHHBIX ciieHapueB. [Ipu aTtakax
C IPUMEHEHHEM MEXIOMEHHBIX CIIEHApHUEB CIICHapUil U3 OAHOro nomeHa MH-
TEpHETa ympaBiseT WHPOpMAIMEe Ipyroro momeHa. (s 3amuThl OT TaKoro
BUJIa MOIIICHHHYECTBa 0Oo3peBarenb Internet Explorer yuutsiBaer qoMeHHOE
UMs, C KOTOPOTO ObUT TOJIYYeH KaXKIbIM CIIEHApui, W TO3BOJISET CIIEHAPHIO
B3aMMOJICCTBOBATh TOJILKO C OKHAMH U COACP>KMMBIM M3 TOTO K€ JOMEHA.
brnaronapst TakuM MexI0MEHHBIM OapbepaM HHGOpPMAIHS MOIH30BATENS J10C-
TyIHA TOJIBKO TE€M y3JaM, KOTOPBIM T0JIb30BaTE)Ib HAMEPEBAETCA €€ MPeoCTa-
BUTH. JTa HOBas (yHKIUS YCHIIMBAET 3alIUTy OT BPEAOHOCHBIX MPOTPaAMM 3a
CYET OTPaHUYCHHSI BOZMOKHOCTEH MOIIIEHHHMYECKNX BEO-Y3JI0B MO MCIOIb30Ba-
HUIO OIMHMOOK B IPYTHX y3JIaX W 3arpy3Kd HEXKEIaTeNIbHOTO COACPKHMOTO Ha
IIK nons3oBarens.

Hcnpapnenue mapameTpoB 0Oe3omacHOCTH — B oOo3peBatene Internet
Explorer cranmaptabie TapamMeTpbl 0€30MACHOCTH 00ECIICUNBAIOT MAKCHMAb-
HO y100HYI0 pabOTy, OJTHOBPEMEHHO MOAAEPKUBasg TpeOyeMblil ypoBeHb 0€30-
nacHoctd. OHaKO 111 pabOThl HEKOTOPHIX MPUIIOKEHUN HEOOXOAUMO CHU3UTH
YpOBEHb O€30MACHOCTH MO CPAaBHEHHUIO CO CTaHAAPTHBIM. B Takux ciydasx
BOXHO BOCCTAaHOBUTH NPEKHHUE 3HAYEHUS, KOTJIAa M3MCHEHHBIE IapaMeTphl
OOJIBITIE HE MCTIOTB3YIOTCS.
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CoBMecTHOe _mcnonb3oBanue Internet Explorer u  3amurHHKA
Windows moBsIaeT ypoBeHb OE30HaCHOCTH M 3allUThl JIMYHBIX CBEICHHIA.
BammuTauk WIiNndows ycwinmBaeT 3aliuTy OT BPEAOHOCHBIX TMPOTPaMM Ha
ypOBHE 0003peBaTeis W HE JOMYCKaeT NMPOHUKHOBEHHUS BPEJOHOCHBIX TPO-
rpaMM Ha KOMITBIOTEP IMyTeM KOMOWHUPOBAHHOM 3arpy3KH, KOTOpas 4acTo WC-
MOJIB3YETCS JUIsl pAacpOCTPAHEHHUs IIMUOHCKUX MPOrpaMM U MX HE3aMETHOMU
YCTAHOBKHM BMECTE C APYTUMHU MPUTIOKEHUSIMHU.

3ammra ot dumuHra. Bimanensiibl MOIIICHHUYECKUX BEO-y3J7I0B HCIIOJb-
3YIOT TE€XHOJIOTHIO, W3BECTHYIO KakK (DUIIMHT, 3aKIIOYAIONIYIOCS B MMUTAIUU
HAJICKHBIX JIMI WIK OpraHu3auuii B MIHTEpHETE ¢ UEeNbl0 MOIYyYEeHUs JTUYHOU
uHopManmu mosas3oBateiaeii. B 2006 romy ObL10 3a)MKCHPOBAHO PEKOPIHOE
KOJIMYECTBO ciiydaeB guinHra. Kpaxa y1ocTOBEpsIIOIIUX CBEICHUN MPEICTaB-
JISIeT 3HAYUTEIBHYIO YTPOo3y (PMHAHCOBOI 0€30M1aCHOCTH MOJIb30BATEIICH.

B oTnuune oT npsAMBIX aTak, KOT/a 3JI0YMBIIUICHHUKHA B3J1aMbIBAIOT CHC-
TEeMY, YTOOBI MOJYYUTh CBEJEHUS O cUeTe, /Ul (PUIIMHTa HE TPEOYIOTCS CIIOXK-
HbIE TEXHUYECKHUE CPEJCTBA. TaKkue aTaku CTAaHOBATCS BO3MOKHBIMU B PE3YJib-
TaTe€ HEOCO3HAHHBIX JEUCTBUM TMOJIB30BATENICH, KOTOPHIE C TOTOBHOCTBIO CO00-
IIAIOT JIMYHBIE CBEJICHMS, HampuUMep Mnapojii K OaHKOBCKOMY cueTy. UToObl
MPEJOTBPATUTh TAKUE aTaKH, MOJIb30BATEIM JOJKHBI 3HaTh O MpoOJIeMe U Mo-
HUMaTh €€ CYTh, @ HE MPOCTO OTPAHUYUTHCSI YCTAHOBKOW OOHOBJICHUMN JIJIsl IPU-
noxkeHusi. KauecTBeHHO cleflaHHbIe MOAJENbHbIE BEO-y3JIbI MOT'YT OOMaHyTh
JlaXke OMBITHBIX MpOo(ecCHoHaIOB. 3J0YMBIIIJICHHUKN CTAHOBATCS Bce OoJiee
M3OIIPEHHBIMU U PEarupyroT Bce ObICTpee, CTPEMSCHh U30exKaTh 0OHAPYKEHUS.

B nocnennue roasl A 3amuThl ”HPOPMAIIMK TOJIb30BaTENIeH CTaId UC-
MOJIb30BAThCS TEXHOJIOTUH MUdpoBaHus CBA3U U poTokon SSL. C nosBieHu-
€M 3HAYUTEJILHOTO KOJMYECTBA BEO-y3J10B (DU3UUECKUX JIUI] U MAJIbIX MPEATNPH-
ATUH, NPOJAIOIINX TOBAPHI B IIMPOKOM AHANa30HE LIEH, MOJIb30BATEIN CTaJIH
Yalie CTAJIKMBATHCA C HEM3BECTHBIMU OPTraHU3AIUSIMHU, KOTOPBIE TIPOCIT CO00-
UTh UM (puHaHCOBBIE cBeneHusa. CoueTanue ITUX (PakTopoB co3maeT oomup-
HOE TI0JIE JICSITEILHOCTH ISl 3JI0YMBINIJIEHHUKOB. st pemeHust 3toi mpooJie-
mbl B Internet Explorer ucnosbp3yroTcst MOHATHBIE W XOPOIIIO 3aMETHBIC I[BET-
HbIE 3HAYKU, UTHHOPMUPYIOITUE MOJIb30BaTeIel 0 0€30MaCHOCTH U HAJIE)KHOCTU
BeO-y3a.

B cTtpoke cocTosiHusI 6€30MacHOCTH OTOOpa)karoTCsl CBEJICHHUS O CEpTH-
¢dukatax SSL Beicokoi HagexHocTH (HA), KOTopbie UCTIONB3YIOTCA JUIsl Oosiee
HaJeKHOW uAeHTU(PUKAIMKA O0E30MACHBIX Y3JI0B, HAPUMEDP BeO-y37I0B OAHKOB.
Ceptudukar SSL BbICOKON HaJ€KHOCTH YKa3bIBAET, YTO LIEHTP CEPTUDUKAIIH
MPOBEJT BCECTOPOHHIOIO TMPOBEPKY Takoro BeO-ysma. Ilpm pabote ¢ y3mamw,
MPOIMIEAIIMMHI TaKyl0 IPOBEPKY, IBET aJIpPECHOM CTPOKM B 0003peBaTele
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Internet Explorer usmensiercs Ha 3eyieHbId U OTOOpaXKacTCs HAa3BaHHE COOT-

BETCTBYIOIIEH OpTraHU3aIHH.

Ecnu Internet Explorer obnapyxuBaeT Kakue-a100 OMIHOKH B CBEICHU-
X cepTU(UKaTa y3ia, BeT oHa MeHseTca Ha KpacHbId. [loap3oBaTenu nomy-
YaroT JOMOJIHUTEIBHYIO HATTIAHYI0 WH(OPMALIKIO AJI paclio3HAaBaHUS COMHHU-
TeIbHBIX BeO-y310B. /{1151 BeO-y3/10B ¢ MPaBUJIbHBIMHU YUYE€THBIMU JaHHBIMU, Ha-
MIPOTHUB, B aJPECHOI CTPOKE OTOOpakaeTcsi UM BiaJiesiblla cepTuduKara Ha 30-
J0ToM (oHE, YTO yKa3bIBaeT Ha 0oJiee BHICOKUN ypOBEHb OE30MAaCHOCTU U Ha-
TEKHOCTH.

@unprp ¢dummara Internet Explorer obpamiaercss k MHTEpaKTUBHON
MH(POPMAIIMOHHOH CiTyk0€, KOTopasi OOHOBJISIETCSI HECKOJIBKO pa3 B yac. Ciryx-
0a pacrosiaraet MOCJIEIHUMHU CBEJICHUSMU O MOIIEHHHYECKUX BeO-y3nax H
OpeaynpexIaeT MoJIb30BaTeNe 0 JII0ObIX MOJ03PUTENbHBIX BeO-y3nax. [Ipun-
un paboThl JaHHOTO (PUIBTPA OCHOBAH HA AMHAMHUYECKOM MOJIYYEHHH U Yac-
TOM OOHOBJICHUH UH(POPMAIIHH.

OunpTp QUIIMHrA COYETAeT CPEACTBAa MOUCKA MPU3HAKOB MOJO3PUTEb-
HBIX BeO-y3JI0B Ha KIMEHTCKOM KOMIBIOTEpE C OOpaIieHueM K TOTOJTHUTENb-
HOI MHTEPAaKTUBHOU ciiyk0e. B ¢punbTpe nmpexycMoTpensl Tpu crnocobda 3amiu-
TBHI OT MOIIICHHUKOB:

1. cpaBHeHHe anpecoB BeO-y37I0B, HA KOTOPHIE MOIH30BATENb MBITAETCS 3alTH,
CO CIMCKOM HaJIeKHBIX y3JI0B, KOTOPBIH XPAaHUTCSA Ha KOMITBIOTEPE TMOJIB30-
BaTEJIS,

2. aHanu3 BeO-y3JI0B, KOTOPHIE XOUYET MOCETUTH MOJIb30BATEINb, C IEIbIO BHISB-
JICHUS] TUIIMYHBIX IPU3HAKOB MOIIEHHUYECKUX Y3JI0B;

3. oTmpaBka azapeca (0e3 ykazaHMs KaKuxX-JIMOO JIMUHBIX CBEJCHUI) BeO-y3ia,
Ha KOTOPBIN XOYET 3alTH TMOJIb30BATENb, B HHTEPAKTUBHYIO CIY)O0y Maiik-
pocodT IJIs1 HEMEAJICHHOM NPOBEPKU B PETYNISAPHO OOHOBIISIEMOM CITMCKE
MOIIIEHHUYECKHUX y3JI0B.

B ciyyae moyueHusi HoATBEpKIEHUSI TOTO, YTO aJApEC MPUHAIICKHUT U3-
BECTHOMY MOIIICHHHUYECKOMY Y31y, 00o3peBareib Internet Explorer omoseria-
eT 00 OMacHOCTH (KpacHBIM IIBETOM) M aBTOMATHYECKH HaIlpaBJIsI€T MOJb30Ba-
TEJSI Ha HEUTPAJbHYIO CTPaHUILy ¢ peaynpexacaneM. Eciu BeO-y3en He 0THO-
CUTCSI K YMCITY M3BECTHBIX MOIIEHHUYECKHX Y3JIOB, HO COBEpIIAeT ICHCTBUS,
CBOMCTBEHHBIE TAKUM Y3JIaM, aJIpeCHasi CTPOKa OKPAITMBACTCSI B KEITHIN I[BET
IpeaynpekIaeT MoJb30BaTelss O MOJ03pUTEILHOM MoBeaeHuu. [lonp3oBaTenb
MOXET COOOIaTh O MOIIEHHHYECKUX BeO-y3/lax M JIOKHBIX CpabaTbIBAHUAX
¢unbTpa QuIIMHra HEMOCPEeACTBEHHO H3 00o3peBaTensa. OuibTp ¢GUIIMHTA B
TOJILKO YTO YCTAaHOBJIEHHOM 0OO3peBaTelie He BKJIIOYEH M He oTKioueH. [Ipu
MEPBOM TIOCJIE YCTAaHOBKH 3alycke 0003peBaTels MOJIb30BaTeNb JOIKEH BKITO-
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YUTh WIM OTKIIOUYUTH 3TOT GUIbTp. JJis BKIIOYEHUS UK OTKIIOYEHUsT GUibTpa
(GuUIIMHTa TOCTATOYHO OJHOTO IIETYKA MBIIIIH.

3amura otobpaxkenus aapecoB URL. 30yMBINIUIEHHUKH YaCTO IMBITAIOT-
Csl BBI3BATh y MOJIb30BATEJCH OIIyIIEHNE, YTO OHU UMEIOT JeNI0 ¢ HHpOopMaIlu-
€l U3 U3BECTHOI'O U HaJIEKHOIO UCTOYHHKA. BO3MOXKHOCTH CKpBIBaTh OT IMOJIb-
3oBareneit cBefeHus 00 nctuHHoM ajgpece URL u m1oMeHHBIX MMEHaX CITyKuja
[EHHBIM MOJAPKOM ISl 3JI0YMBIIUIEHHUKOB. J[Ba MOIIHBIX BU3YyaJIbHBIX MHCT-
pymenTta Internet Explorer momoraroT moss3oBaTensiM u30exarb oOMaHa: aj-
pecHasi CTpOKa B KaXKJIOM OKHE M MOJJIEPKKAa MHOTOS3BIYHBIX JOMEHHBIX UMEH
(IDN).

* AnpecHasi CTpoka B KaKJoM okHe. Bo Bcex okHax 00o3peBaTelis 0To-
OpaxaeTrcs aJpecHasl CTpOKa. 3I0YMBIIIJICHHUKN 9acTO MOJIb3YIOTCS JTOMYCTH-
MBIMH JCHUCTBUSIMU CO BCIUTBIBAIOIIMMU OKHAMHM JIJIi OTOOpaKeHUsI M300pake-
HUW U JaHHBIX, OOMaHHBIM MyTeM YOEXKIAIOIIMX MOJb30BaTENel 3arpy3UTh U
YCTaHOBUTH BPEJOHOCHBIE IporpaMMel. [1o3ToMy Hanuume B KaKJOM OKHE aji-
PECHOM CTPOKH, TOCTYITHON TOJIBKO JJIS YTE€HHUS, II03BOJIAET I10JIb30BATEISAM I10-
JYy4YUTh CBEICHHUS 00 MCTUMHHOM HMCTOYHUKE TOM MH(OpMAIMH, KOTOPYIO OHH
BUJIAT.

* OToOpakeHre MHOTOSI3bIYHBIX JJOMEHHBIX UMEH. IHTepHET 0XBaThIBAET
BCE MHPOBOE COOOIIECTBO, U MOITOMY 0003peBaTEIM JOHKHBI YMETh paboTaTh
HE TOJBKO C JIATUHCKUMHU CHMBOJIAMH M JOMEHHBIMM MMeHaMu. Omnepatopbl
MOIIEHHUYECKUX BEO-y3JI0B MCIHOJB30BAINA MPOOJIEMBI C OTOOPAXKEHHEM CHM-
BOJIOB Ha Pa3jM4YHbIX S3bIKaX B KAU€CTBE MEXaHU3Ma JIJIsl COBEPIIEHUS (PUILIH-
TOBBIX aTak MPOTHUB NoJib30oBarenei. Takke 3TUM CHOCOOOM MOXKHO ObLIO
CKPBITh HacToOsIIee JOMEHHOE MM BeO-y3na. DTa mpobiieMa BO3HUKAET BCIIE-
CTBHE HCIIOJIb30BAHUS PA3UYHBIX HAOOPOB CHUMBOJIOB. B HEKOTOPBIX s3bIKAX
MHOTHE CUMBOJIBI (HapUMeEp, aHTJIHICKas OyKBa a) MOTYT HAallOMHUHATh COBEP-
IIICHHO WHBIC CHUMBOJIBI APYTHUX S3BIKOB (Hampumep, OykBYy a B kupwsumie). B
pe3ynbTaTe 3J0YMBIIIEHHUK MOT 3apErMCTPUPOBATh JOMEHHOE MMs, ITOX0XKEE
Ha MMS CYHIECTBYIOUIETO HAJIEKHOIO y3J1a, 4YTOObl OOMAaHHBIM IMYTEM BBIHYX-
JIaTh IMOJIb30BATENENA OTIIPABIATh CBOM JAHHBIE HA MOMACIbHBIN y3en. [Ipenbi-
nymue Bepcuu Internet Explorer He nMenu noaaep K MHOTOSI3bIYHBIX JOMEH-
HBIX IMEH 1 OBUIH YS3BUMBI JJIs1 TAKOTO BUJIA aTak.

Hoesiii Internet Explorer mogHoCThIO MOAIEPKUBAECT BO3MOKHOCTH H
OTOOpaKEHHE JOMEHHBIX MMEH, COAEpKalIUX CHUMBOJIBI Pa3IUYHBIX S3bIKOB.
Ecnu kakas-mu6o 4acTh JOMEHHOTO UMEHH COACPIKUT CUMBOJIBI U3 PAa3IHMYHbBIX
HabopoB, npaBuia ucnois3oBanus IDN B Internet Explorer 7 aBromarnuecku
BKJIIOUAIOT OTOOpa)KeHUE JOMEHHOTO0 UMeHH B KoaupoBke Punycode. Ilpu stom
YUHUTBIBAKOTCS SI3bIKOBBIE MApaMETPbl ONEPALMOHHON CUCTEMBL. TOJIBKO CUMBO-
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76l U3 HAOOPOB CHMBOJIOB, BBIOPAHHBIX B CHUCTEME SI3bIKOB, OTOOpa)karoTcs B
CBOEM €CTECTBEHHOM BHjie. OmpesieieHHbIe COYETaHUsI SI3bIKOB, HAIPUMEpP CO-
YeTaHUE aHMVIMMCKOTO € KWUTaWCKUM, BCErJa OTOOpakaroTcs B KOJHUPOBKE
Punycode. Takue coyeTanus He MOTYT MCIOJIb30BAaThCS B OJJHOM KOMIIOHEHTE
JOMEHHOTO MMEHHU, IOTOMY YTO 3TH SI3BIKH HCTIONB3YIOT pa3Hble HAOOPHI CUM-
BOJIOB. Jlpyrue coueTaHus SI3bIKOB, HApuMep (PpaHIly3CKOTO C aHTIHICKHUM,
MOTYT 0TOOpaXkaTbcs Kak B KoJaupoBke Punycode, Tak 1 B CBOeM €CTECTBEHHOM
BHJI€. DTO 3aBUCUT OT TOT'O, KAKHUE€ SI3bIKM Pa3pelICHbl B ONEPALMIOHHON CUCTE-
Me nosib3oBatens. Hanpumep, ecinu BKItOUEHaA MOAJEPKKA U (DPaHILy3CKOro, U
aHruiickoro si3pIkoB, aapec URL www.microsoft.com Oyner npaBuibHO OTO-
OpaxaTbCsl B aIpECHON CTPOKE, IOTOMY YTO 00a 3TH SI3bIKa UCHOIB3YIOT OOLIHIA
HaOOp OCHOBHBIX CUMBOJIOB. OIHAKO €CJIM OJUH U3 S3BIKOB HE MOJACPKUBACT-
cs1, afapec Oyzaer oroOpaxeH B konupoBke Punycode, mockoyibKy B OAHOM KOM-
[OHEHTE JOMEHHOTO MMEHHU HCIHOJB3YIOTCS U (PpaHIly3CKHUE, U aHIVINHCKUE
cumBoJibl. [Ipu 3TOM B agpecHOil cTpoke OyJeT oToOpakeH ajgpec WWW.XN--
microsft-03a.com. Takum 00pa3oM, MOJIB30BATEIIb OYACT MPEAYIPEKICH O I10-
no3putenbHoM aapece URL.

Ynanenue u3 o6o3peBaTens BCEX JIUYHBIX CBEJCHUN KpailHE Ba)KHO IS
coxpaHeHus: koHpuaeHnanbHOCTH B HTepHeTe. OCOOEHHO 3TO OTHOCUTCS K
KOMITbIOTEPAM, C KOTOpPbIMU paboTaloT MHOrME mnojb3oBarenu. B Internet
Explorer npenycmorpena ¢GyHKIMs yaaeHus )KypHaia 0003peBares, KoTopast
MO3BOJISIET MOJIB30BATENSAM YJAJSATh BCE JIMYHBIE CBEJECHUA OJHUM UIEITYKOM
MBIIIIH.

PomuTensckuii kouTposib. Internet Explorer nemocpeacTBeHHO B3aMMO-
JENUCTBYET CO CIIYKOOM POIUTEIILCKOTO KOHTPOJIS. DTO o0ecreunBaeT yaoOHbBIN
JOCTYI K CBEACHUSM KypHaja M €AUHbIA HHTepderc ynpaBieHus] HaCTpOHKa-
M. Ciayx0a poIUTENbCKOTO KOHTPOJS TaKKe MOMKET OJIOKHPOBATH 3arpy3Ky
¢aitnoB — emie oauH crnoco0 MPeIOTBPAaTUTh NMPOHMKHOBEHHE BPEIOHOCHBIX
IIporpamMm Ha KOMIIBIOTED.

YiydiieHue BO3MOXKHOCTEW aaMUHUCTpupoBaHus. [Ipu ucnonb3zoBanuu
Internet Explorer 7 u 8 anMuHUCTPATOPHI IOIYYAFOT BO3MOKHOCTD LIEHTPAIIH-
30BAHHOIO YIPABJIEHUSI HACTPONKAMU HAa OCHOBE IPYIIOBOM MOJMTHKHU CITYXK-
ob1 katamoroB Microsoft Active Directory, 4ro 3HAYUTEIIBHO OOJErdaeT
ynpaBiieHne B opraHu3anuu. OOHOBJICHHBIM MaKeT aAMUHUCTPUPOBAHMS J1aeT
BO3MOXHOCTb Pa3BEPTHIBATH MOJHOCThIO HACTPOEHHBIE KONTUU 0003peBaTesl.

Bawumnux Windows

ZammTauk WIindows ocymiecTBiasieT HenpepbIBHBIH MOHUTOPHHI CHC-
TEMHBIX MMafnoK, OTCIACKUBAsE U3MEHEHUsI, KOTOPbIE€ CBUJIETEIBCTBYIOT O MPUCYT-
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CTBUHU MPOTPAMM-IIITUOHOB, U, IOMOTasi TOYHO OIEHUTH CTENEHb 0€30MMaCHOCTH
I1O, ycTaHOBIEHHOTO Ha KOMIIBIOTEpE noJib3oBaress. [Io ymonyanuio 3amur-
HuK WIiNndows npoBepsieT KOMIbIOTEp Ha HAJIWYKE MPOTPaMM-IIITUOHOB €XKe-
nHEeBHO B 2:00, ecny HE HACTPOEHO APYroe pacnucanue. B nmpouecce npoBepky,
B 3aBHCHMOCTH OT HACTPOEK MOJIb30BATEIIS, MOTYT aBTOMAaTUYECKH BBIIIOJIHATH-
csl IEUCTBUS HaJl 00bEKTaMH BBICOKOM, CpEe/IHEN MM HU3KOW BaXKHOCTH.

Kpome Toro, HaxaB KHOTKY CKaHUPOBAHMS, MOKHO B JIF000€ Bpems Obl-
CTPO MPOBEPUTH IMANKH, KOTOPHIE 3apaKar0TCs Yallle BCEro (Hampumep, ¢ mpo-
rpaMMHBIMH (paitiiaMu Ui 0oObEKTaMH MOJYJIA noaaepkku Internet Explorer).
[Ipu ObICTpOM mMOUCKE OOBIYHO BBIABISIOTCS HaWOoOJiee PACIPOCTPAHCHHBIC
OporpaMMbl-IINHOHBL.  [loJIHOE CKaHMpOBaHUE CHUCTEMBbl 3aHMMAET OOJIbIIE
BPEMEHH, HO IIPU €r0 BBHIIIOJIHECHUN HAa HAJIMYUE IPU3HAKOB IIPUCYTCTBUA MPO-
IpaMM-IINHOHOB IPOBEPSIETCSI BECh KOMIIBIOTEP U MIPUMEHSIETCS 00s1ee MOTHbIN
HaOop omnucaHuii. B packpeiBaromieMcss CMCKE MOKHO CaMOCTOSITEJIBHO BbI-
OpaTh Ui MPOBEPKH KOHKPETHBIE MANKH U JAUCKH, HAIPUMEP ChEMHBIA HOCHU-
TEIIb.

Bcero cyiiecTByeT 4yeTbipe BO3MOXKHBIX JE€HCTBHS IPH OOHAPYKEHUH YT-
PO3BL.

1. IIpomycTurh. Hukakue neicTBUs HE BBINOJHSIIOTCS, HO MOTCHIMAIbHAS
yrpo3a OyJIeT BBISBIATHCS MPU MTPOBEACHUH MPOBEPOK B OYAYILEM.

2. OTnpaBuTh Ha KapaHTHH. B 0e30macHOM MecTe cO3[aeTcs apXHUBHas
KOIIMS MPOrpaMMBbl, a CaMa OHa yJaJseTcs. 3alyCTUTh IPOrpaMMy HENb-
351, HO B CIy4yae He0OX0IUMOCTH €€ MOKHO BOCCTAHOBUTb.

3. Yaaaurs. [losHOE ynaneHue nporpaMmMsl ¢ KOMIIBIOTEPA.

4. Iponyckarb Bcerga. [IporpamMmma no6aBisieTcss B CIIUCOK pa3pelIeHHbIX
00BEKTOB U HE Oy/eT OOHAPYKUBATHCS MIPHU MIPOBEICHUH TIPOBEPOK B OY-
IYILIEM.

BammTauk WIiNndOwS BBIMONHSET MOMCK M yAAJICHHE BPEIOHOCHOTO
MPOrpaMMHOT0 oOecredeHust 1ake B TOM ciy4ae, KOTJa MoJIb30BaTeb HE UMe-
€T NOJIHOMOYMW agMuHucTpaTopa. [lo yMonyaHui0 OOBIYHBIM MOJB30BATEINb
MOXET YAJISATh, OTOPABJISITh HA KAPaHTHUH U MPOMYyCKaTh OOHAPYKEHHbIE TIPO-
rpamMMBl.

[Ipy CckaHMpOBaHUM YIAJSAIOTCA TOJIBKO H3BECTHBIE MPOTPAMMBI-
mnuoHbl. J[jis 00psObI ¢ HOBBIMU U HEM3BECTHBIMU YIPO3aMH B COCTaB 3alIUT-
Huka WIiNndowsS BKJIFOUYEHBI areHThl MOHUTOPHHTA, 00CCIICYMBAIOIINE 3aIUTY B
peXHUMe pearbHOro BpeMeHU. Heckosbko areHToB 0€30MacHOCTH OCYILECTBIIS-
0T MOHUTOPUHT BaXXHBIX KOMIIOHEHTOB KOMIIBIOTEpPA, KOTOPHIE MOTYT OBITH
W3MEHEHbl IPOTpaMMaMU-IIIIAOHAMM: TIAllKa aBTO3arpy3Kd, CUCTEMHbIE Ha-
CTpoiiku, HancTpoiiku Internet Explorer, mapamerpsl HacTpoiiku Internet
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Explorer, 3arpyxaemoie ¢aitnnbl Internet Explorer, ciy»0b1 1 apaiiBepsl, mapa-
METpPbI BBIIOJIHCHUS W PETUCTPAIMH TPWIOKEHUH, a TaKkKe HaJICTPOHKU
Windows. Yepes 3TH KOMIIOHEHTBI MPOTPAMMBI-IIIITAOHBI Yallle BCErO MPOHU-
KaroT Ha KOMITBIOTED.

[TockonbKy MPOTPaMMBI-IIIITUOHBI HEMPEPHIBHO COBEPIIICHCTBYIOTCS, 3a-
muTHIK WINAOWS niepe/1 BEITIOJTHEHHEM 3aIUTAaHUPOBAHHOMN ITPOBEPKU aBTOMa-
TUYECKH HUIIET caMmble mocieaHue onucanus. OOHOBIICHHBIE OMUCAHUS CO37a-
I0TCSI aHAJIMTUKAMH Kopriopanuu MaikpocopT Mpu TOIAEPKKE cOooOIIecTna
aKTUBHBIX Mojb3oBaTened 3ammuTauka \WIiNndows, mpUChHUIAIOIIUX OTYETHI O
porpamMmax-ImuoHax.

OOHapyXUB B X0JI¢ 3allJIJaHUPOBAHHON MIPOBEPKH KOMIIbIOTEPA MO03PU-
TEJBHBIE OTICpAIlliU WM TPHCYTCTBHE HW3BECTHOH MPOrpaMMEI-IINHAOHA, 3a-
muTHEK Windows omoseraeTr 06 3ToM mojb3oBarens. dopma OMOBEIICHUS
3aBUCHUT OT YPOBHSI CEpbE3HOCTH MOTEHIIMATLHON yrpo3bl. Eciin 0OHapykeHHbIE
M3MEHEHUS BBI3BAHBI MIPOTPAMMOiA, KOTOpasl elie He Obuta KiaccuduImpoBaHa,
Ha TIAHEJM 3aj]a4 MosABJIIETCs HeOObIIoe yBeqomiieHue. B ciydae oOHapyxke-
HUS HEKEJATEIHFHOTO WM BPEIOHOCHOTO TPOTPAMMHOTO 00CCTICUCHHMSI TIOSIBIIS-
€TCsl JKENTOe WM KPacHOE OKHO OIOBEIICHHS, MOCKOJBbKY TpeOyeTcs HeMe[l-
JIEHHOE pearupoBaHue (KEJITOe OKHO OTOOpa)kaeTcs JIs HEXKeJIaTeJIbHBIX MPO-
rpaMM, KpacHOE — Il BPEIOHOCHBIX, & TaKXKe MPU OJHOBPEMEHHOM OOHapY-
KEHUU HEXKEJIaTeTbHBIX U BPEIOHOCHBIX ITPOTPamMM ).

Apxueagua u eoccmaHoeneHue OaHHbLX

Hecmotpst Ha TO, 4TO apxuBaiusi OCHOBHBIX (DalijloOB U CUCTEMHOW WH-
dbopmanuu SABISETCS Ype3BbIYAHHO BaXXKHOUM 1Jisi oOecriedeHus: 0€30MacHOCTH,
HE BCE MOJIb30BATENM HAXOMSIT BpeMs JJIsl BBITIOJHEHUs ATOM omeparuu. Kak
MOKa3aJIu UCCIIeIOBAHMS, TTOJIH30BATEIISIM HYKHBI 00Jiee YI00HBIE CTTIOCOOBI BBI-
Oopa ¢aiyoB U Manok JJjis apXuBalliu, a TaKKe BCTPOEHHAs MOJJEp)KKa pac-
IPOCTPAHEHHBIX PE3EPBHBIX HOcUTeNeH, Takux kak CD- u DVD-aucku.

CpencTBo apXMBallMd M BOCCTaHOBJICHHs JaHHbIX WINdOws ¢ ycrexom
perraeT 3T 3a7a4 ¥ MO3BOJISIET TIOJb30BATENIIM BhIOUpATh (Dailyibl it apXu-
Banuu. A Onaromapsi noaaepxke padotel ¢ CD- u DVD-nuckamu apxuBupo-
BaTh M BOCCTAHABIIMBATh BaXKHbBIE (ailibl ctano emie yaooOuee. [lomp3oBarenu
MOTYT BOCCTaHaBiIuBaTh (aiisiel ¢ ogHoro CD- wim DVD-gucka unum Habopa
JIMCKOB, TAXK€ €CJIM JIOCTYITHBI HE BCE BXOJISIINE B ApXUB JIUCKHU.

Bce dyHkium apxuBanuu BOCCTAHOBJICHHUS OOBEAMHEHBI B OJAHOW YHU-
(GuIMpoBaHHOW MaHENW apXMBALIMK U BOCCTAHOBJICHUS, HA3bIBAEMOW LIEHTPOM
apXWBallU¥ U BOCCTAHOBJICHUS.
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TeneBoe konupoBanue. CiydaitHoe yjganeHue Win u3MeHeHue (aitna ss-
JSIeTCS PAcIpOCTPAHCHHOW MPUYMHON MmoTepu naHHbIX. B cocta Windows
BXOJIUT HOBasl ToJie3Hast (PYHKIMSI TEHEBOTO KOMUPOBAHUS, KOTOPAsi MOMOTaET
n30exarh MOTEpPH NaHHBIX. JTa (DyHKUHMA, JOCTyMHas B BbIMyckax Business,
Enterprise u Ultimate, aBToMaTH4YeCKH CO37aeT TEKyIIHe Komuu (Paiyios, ¢ KO-
TOPBIMH pabOTaeT MOJb30BaTENb, YTO MO3BOJSET OBICTPO U MPOCTO BOCCTAHAB-
JMBATh MPEBIIYIIUE BEPCUU CIIYYaiHO YAJICEHHOTO TOKYMEHTA.

®ynxkius TeneBoro kormupoBanus WiNndows BrirrouaeTcss aBTOMaTHIECKH
Y TIEPUONYECKH CO3/1aeT KON N3MEHEHHBIX (paiinoB. J{7s XpaHEeHUS TEHEBBIX
KOMUH KCIOJIb3YeTCS MUHUMYM MECTa Ha >KECTKOM JHCKE, MOCKOJIbKY COXpa-
HSIOTCS TOJIBKO HOBBIE U3MEHEHUs. YTOOBI MOJIyUYUTh TOCTYI K 3TOM (QyHKIUH,
JIOCTaTOYHO MIEIKHYTh MPaBOW KHOIMKOM MBIIIM (paill UM TAnKy U BbIOpaTh
komaHny BoccTaHOBUTH npe:kHIO Bepcuio. Dailnbl MOXKHO MPOCMOTPETH B
PEXHUME «TOJIBKO JJISl YTEHUs», YTOOBI PELIUTh, KaKyl0 BepcHio (aiina ciemyer
BOCCTAaHaBIMBaTh. YTOOBI MOJHOCTHIO BOCCTAHOBUTH (hailyl, 1OCTATOYHO IEpe-
TAIllUTh €r0 B JIOOYIO MallKy WIK BBLACIUThH €ro U BbIOpaTh komMaHay Boccra-
HOBHMTBb JJIsI BOCCTAHOBJIEHUS (paiijia B KCXOTHOE MECTOMOJI0KEHHE.

Ota (QyHKIUS TO3BOJSET BOCCTAHABIMBATH MPEABIAYIINE BEPCUHU, KaK
OT/ICNIbHBIX (paiiioB, Tak U 1enbix nanok. [Ipu BoccranoBienun (aitna orodpa-
KAIOTCS BCE MIPEIbIAYIINE BEPCUH, OTIMYHBIC OT aKTUBHOM BEPCUU HA KECTKOM
aucke. [Ipu mocTyme k mpeapiayiieil BepCcuy Manky Mojab30BaTeNId MOTYT MPO-
CMaTpUBaTh MEPAPXHUIO MAMOK, CYIIECTBOBABIIYI0 HAa MOMEHT COXpaHCHHs Te-
HEBOU KOMUU IANKH

BoccmaHoeneHue cucmemasl

DyHKIMS BOCCTAHOBIICHUSI CUCTEMBbI Oblla yCOBEpIIIEHCTBOBaHA. Temnephb
JUISl XpaHEHUsI U3MEHEHHBIX I00aBOYHBIX KOMHUM CUCTEMHBIX (DailJioB IpUMEHSI-
€TCS TEHEBOE KOMHMPOBAHHUE. DTO MO3BOJISIET YCKOPUTH MPOIECC BOCCTAHOBIIEC-
HUS U CHIeNIaTh €ro 0osiee HaACKHBIM. ECIM KOMIIbIOTEp HAXOAUTCS B aBapHUii-
HOM COCTOSIHUM M HAa HEM HEBO3MOXHO 3alyCTUTh (DYHKIIUIO BOCCTAHOBJICHUS
CHCTEMBI, MO’KHO BOCIIOJIb30BaThCS cpeaoi BocctaHoBieHus Windows ms 3a-
nycka 3Toi (GyHKIuu ¢ ycraHoBodHoro awcka Windows. Tenepb B GyHKIMH
BOCCTAHOBJICHUSI CUCTEMBI MPETyCMOTPEHA BO3MOXHOCTh OTMEHBI — TIEpE]] U3-
MEHEHUEM CHCTEMbl aBTOMATHYECKH CO3JA€TCS TOYKA BOCCTAHOBJICHUSI HA TOT
ClIy4ail, €cii TOoClieé BOCCTAHOBJICHHS CHUCTEMBbI MOTPEOyeTCsl OTMEHHUTH 3TO
JIICUCTBHUE.
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MemooOsL noesbluieHUst npouaeoaume.nbuocmu

brnaromapss HOBBIM TEXHOJIOTHSIM 3HAYHMTEIBHO ITOBBIIIACTCS CKOPOCTH
BeimostHeHHsT Ha 1K moBcemHeBHBIX 3amad. Y COBEPIIEHCTBOBAHHBIE (YHKIIUN
3arpy3Kd U peKMMa CHa MO3BOJISIOT HACTOIBHBIM M MOOMIIBHBIM KOMITBIOTEpAM
ObICTpee Bo3Bpallathes B padouee cocrosuue. Kpome Toro, Windows sddek-
TUBHEE YIMpPaBISCT MaMsThIO M YCTPOWCTBAMH BBOJA-BBIBOJA, 3a CUET YETO
KOMIIBIOTEP O0Jiee ONepaTHBHO pearupyeT Ha 3alpoChl TOJIb30BATEIIbCKUX TIPH-
JIOKEHHM.

B Windows BXoauT KOMIOHEHT MaHeu yrnpasieHuss CUeTYnKH H cpe-
CTBA MPOU3BOAUTEIBLHOCT, ITO3BOJISIONIUNA OIEHUBATH MOKA3aTEIN MTPOU3BOIH-
TEIHPHOCTH M YCTPAHATh BO3HUKINHE TPYAHOCTH. HeEKOTOphIE KOMITOHEHTHI
Windows u cTopoHHHE IPHIIOKEHUS MOTYT paboTaTh TOJIBKO Ha KOMIIBIOTEPAX,
000pyIOBaHUE KOTOPBIX COOTBETCTBYET OMNpEAEICHHBIM TpeOoBaHusM. HoBbIM
HHEKC mpou3BoauTeabHocTH \WiNAOWS 103BOJISET ONPEACIUTh CTEIICHD 3TO-
IO COOTBETCTBHUS U BBISICHUTH, OYIyT JIN (DYHKIIMOHUPOBATH TaKWE KOMITOHCHTHI
Y TIPYIIOKCHHUS.

Texuonorust Windows ReadyBoost (npexnee HazBanune — EMD) obec-
MEYNBACT 3HAUYUTEIBHBIN POCT MPOU3BOJUTEIHHOCTA 32 CUET UCIOJIb30BAHUS
dmu-nakonureneit 6e3 Heodoxoaumoctu pacmmpenus O3Y. ToxnepxxuBaercs
U TeXHOJOrHus ruOpuaHbiX xectkux auckoB Windows ReadyDrive (npexhee
Ha3BaHWE — THOPUIHBIN )KECTKHIA JTMCK), KOTOpas MpeIHa3HaueHa JJIs MOBBIIIe-
HUST HAJICKHOCTH M MPOU3BOJAUTEIHPHOCTH, a TAK)KE YBEIUYCHHUS CPOKa pabOTHI
oT Oarapeu.

[Tonme3zoBatbess ynkuuern Windows ReadyBoost ouens mpocto. Ilpwu
MEepPBOM YCTAaHOBKE CHEMHOTO 3alIOMHHAIOINIETO YCTPONCTBA, Hampumep (idi-
HaxonuTenss USB nim xaptel nmamsatu SD, B COOTBETCTBYIOIIUI MOPT ONEPALH-
onHas cucrema Windows niposepsieT, 001a1aeT M 3TO YCTPOHUCTBO AOCTATOY-
HBIM ObICTpojelicTBHEM s mozuepskku TexHonoruu Windows ReadyBoost.
Ecnu 3710 Tak, mosiBIseTCsA 3ampoc HAa MCTOJIb30BaHUE YCTPOMCTBA IS TTOBBI-
IICHHSI IPOU3BOAUTEIHBHOCTH CUCTEMBI. J[J1s1 ATOM 1€ MOYKHO BBIICITUTH YaCTh
namsatu ycrpoiictBa USB, a B npyro#t yactu, kak 00bIYHO, XpaHUTh (aitsibl. 3a-
NOMUHAIOIIEe YCTPOUCTBO, ucnonb3yemoe (ynkimedn Windows ReadyBoost,
MOHO B JTI000€ BpeMsi OTKIIFOUUTh — 9TO HE MPUBEIET K MOTepe JAHHBIX U HE
OKa)XET HEraTHMBHOTO BO3JICHCTBHsI Ha cucTeMy. J[aHHBIE Ha 3aMTOMUHAIOIIEM
yCcTporcTBe mU(PYIOTCS I MPEIOTBPAIICHHsS] HECAHKIIMOHUPOBAHHOTO J10C-
Tyma.

s ucnonb3oBanus pynkuun Windows ReadyBoost o0beM chemHOR
¢dII-maMaTu 1o7KeH ObITh He MeHee 256 Mb 1 oHa oKHA UIMETh 0CTaTOY-
Hoe OwicTpojeiicTBue. CKOpOCTh TpsiMoro uTeHus OyokoB pasmepom 4 Kb
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JI0JHKHA COCTaBISITh HE MeHee 2,5 Mb/c, ckopocTh mpsMoii 3armicu OJIOKOB pas-
mepom 512 Kb — He menee 1,75 Mb/c.

ABTOMaTHYECKOE YIpaBlICHUE TaMATHIO MPH TEPEXOJie B PEXKUM CHA
OCYIIECTBIIIETCS C TIOMOIIBI0 HOBOTO jgucrerdepa mamsarta Windows
SuperFetch. Dta HOBast TeXHONOTHS YIPABICHUS ITAMSTHIO MTO3BOJISET JOOUTH-
Csl BBICOKOM CKOPOCTH pEarupoBaHMs Ha 3alpoChl MOJIb30BATEIbCKUX MPHIIO-
KEHHUM 3a CUeT YIpaBIICHUS MaMSTHIO C MCIOJIb30BAaHHEM HOBOTO QJITOPUTMA,
KOTOPBI Ha3HAYaeT IOJIb30BATEIHCKAM TPUIIOKECHHUSIM 00Jiee BBICOKHM TIPH-
OpHUTET, 4eM (POHOBBIM IMPOIIECCaM, B AAANTUPYETCS K CTHII0 pabOThI KaXKI0TO
noJib3oBaressi. GOHOBBIE MPOIECCHI MPOIOIKAIOT BBITOTHATHCS, TTOKa KOMITb-
toTep OesneiicTByer. OHAKO MO 3aBepineHur (GOHOBOTO mporecca SuperFetch
BOCCTaHABJIMBAET B MaMSTH JaHHBIC, C KOTOPBIMU IOJb30BaTEIh paboTan 10
3aIrycKa 3TOoro mporecca.

Kpome Toro, nana mnoBbiieHust OwicTpoaeiictBust [IK  dyHkuus
SuperFetch onpenensier HanboJEEe YACTO UCIIOIB3YyEMbIC TIPUIIOKECHUS U MPEI-
BapUTEJILHO 3arpykaeT UX B MaMsTh. 32 CUET ITOTO YBEIMYUBACTCS CKOPOCTH
paboThl CUCTEMBI TIPU 3aITyCKE WM MEPEKITIOYCHUH Ha APYroil MpoQuiib MOIb-
30BaTesl.

HuskonpuopureTHbiii BBOA-BBIBOA NIPH padoTe ¢ AUCKOM 1JIA (POHO-
BbIX MPOILECCOB — B COOTBETCTBUHU C HUM (POHOBBIE MPOIIECCH MMEIOT OoJee
HU3KUW TPHOPUTET MPHU AOCTYNE K KECTKOMY TUCKY, YeM I0JIh30BATEILCKHE
npuwioxkeHus. Ecnm mporpaMma mojaep)KMBaeT HU3KONPUOPUTETHBIN BBOJI-
BBIBOJI, TO OHA MOXET BBITTOTHATHCS OJJHOBPEMEHHO C TOJIb30BATEIIbCKUM TIPH-
JIO’KEHUEM, HE 3aMeIss ero padoTel. IMEHHO Tak (hyHKITMOHUPYET P CIyKO
Windows, Bkirouass MHIEKCHpPOBAHHE IOHCKA, aBTOMATHUYECKYIO aedparMeH-
TAIMIO TUCKA M ©KETHEBHYIO IPOBEPKY crcTeMbl 3ammTHrukoMm Windows.

ABTOMAaTHYECKAsl JAeparMeHTAIUsl KECTKOI0 JMCKA MOXXET BBITIOJI-
HATHCSI B (DOHOBOM peXuME MO pacHucCaHUio 0e3 CHIKCHHS ObICTPOICHCTBUSA
MIPUJIOKECHUM.

Paboma e cemu

LeHTp ynpaBjieHusi ceTSMHU U OOIIUM JOCTYIIOM IO3BOJISIET IMOJHO-
CTBIO YIPABJISITH pabOTON B CETH, BKIIOUYAs MPOBEPKY COCTOSIHUS TOJKIIIOUE-
HUS, IPOCMOTP TPaPUIECKON CXEMBbI CETH U YCTpaHEHUE HEIOIAI0K C MOIKITIO-
yeHueM. LlenTp ynpaBieHus ceTsiMu ¥ OOIIMM JTOCTYIOM HUH(POPMUPYET MOJTh-
30BaTeNsl O CETH, K KOTOPOH MOAKIIOUEH KOMIIBIOTEP, U MPOBEPSIET BO3MOXK-
HOCTh iocTyna kK UuTepHery. MHpopmalms MoxkeT ObITh MpEACTaBiIeHa 1aKe B
rpaduueckoil opmMe — B BUJI€ TaK Ha3bIBAEMOU KapThl CETH, C MTOMOIILbIO KOTO-
POl MOKHO OBICTPO ONPEJETUTH COCTOSHHUE MOJIKIIOUECHUSI K JIOKAJTBbHOW CETH U
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HNuTepHety. Eciiin yCTaHOBJIEHHOE KOMIBIOTEPOM MOJAKIIOUeHUE K UHTEpHeTYy
paspbIBaeTCs, TO Ha M300paKEHUH MOXKHO HAaWTH ATO MOJKIIOYEHUE, a 3aTEM C
MIOMOIIBIO CPEJICTB TUATHOCTUKHU ONPEACIUTh IPUUMHBI U BO3MOKHOE PEIICHUE
poOJIEMBI.

Cerenoii IIpoBoanuk. [locie HaCTpOWKH CETH, JaHHBIE O MOAKIIOYEH-
HBIX K HEW KOMIIBIOTEPAX, YCTPOMCTBAX U MPUHTEPAX MOKHO MPOCMATPUBATH
TOYHO TaK K€, Kak Mmanku Ha jokajpHoM IIK. JI1s BeIMOJIHEHHUS 3TOM 3aaayu
CITy’KUT HOBBIN ceTeBoit [IpoBogank Windows.

Kapra cetn. Eciin k cetu nmpoBOAHBIM U O€CHPOBOJIHBIM CIIOCOOOM TOJ-
KJIFOYEHO HECKOJIbKO KOMITBIOTEPOB M YCTPOMCTB, MHOTJA ObIBACT TPYIHO IO-
HATh, KAK OHHU CBsI3aHbI Mekay coboii. Windows Vista coaepKuT HOBbIH KOM-
noHeHT KapTa ceTH, ¢ MOMOIIBI0 KOTOPOrO MOXHO B rpaduyeckoM BHUE Ha-
[JISITHO MIPEJICTABUTh BCE KOMIIOHEHTHI CETH U CBA3U MEXIY HUMMU.

Cunyx0a cBeJleHMII 0 NOAKIIOYEHHBIX ceTax, Bxomamas B Windows
Vista, coo0ImaeT COBMECTUMBIM IIPHIOKEHUAM 00 M3MCHEHHH IIapaMeTPOB Ce-
THU. DTO MO3BOJISET ONTUMHU3UPOBATH JIOCTYII K pECypcaM M MX HUCHOJIb30BaHUE.
[Ipu moakIrOYEHNUH K APYrod CETH MPUIIOKEHUS, TIOIICPKUBAIOIINE ATy (DYHK-
W10, POU3BOJIAT COOTBETCTBYIOIIYIO HACTPOUKY MTapaMETPOB.

XPS-0doxymeHmuol

XPS-nokymeHT — 31O (haitn, koTopelii coxpaned B ¢popmare XML Paper
Specification. Windows Vista npu ycraHOBKe 3a7aeT MO YMOJIYAHHIO MEYaTh
Ha yctpoiictBo Microsoft XPS Document Writer, B pe3ynbTate co3maercs
nokyMeHT XPS B mamnke, yka3aHHOH MOJIb30BATEIICM.

PekomeHmyeTCsl MCIONMB30BaTh CPeACTBO co3manus XPS-mokyMeHTOB B
TeX cllydasix, Korja Tpedyercs co3iaaTh, 0TOCHIaTh, CAeIaTh OOIMMU WA OMmy0-
JUKOBATh JOKYMEHTHI, C/IeJaB MX HEIOCTYITHBIMU JUTISI U3MCHCHUS, WU KOTJa
HEO0OXOIMMO HaredyaTaTh WJIH OTOOpa3uTh JOKYMEHT B MHTEpHETE B TOM Xe
BHJIC, YTO W HA DKpaHE JIOKAJTHLHOTO KoMmmbioTepa. Kpome Toro, pekomeHayercs
co3naBaTh XPS-Bepcuu mis ¢aitnios, comepxanux rpaduky WM WILTIOCTpa-
1MW, KOTOPbIE B MIPOTUBHOM CJIy4ae MOTYT OTOOpakaThCsl MPH TMeYaTH WHAYE,
yeMm B IHTepHETE, UM HAa KOMIBIOTEPAX C IPYTUMH MOHUTOPAMH.

[IpocmarpuBath u neuyataTh XPS-m0KyMeHTHI MOXHO TOJBKO TPHU TO-
MOIIH cpencTBa mpocMoTpa XPS, xoTopoe siBisieTcss KOMIOHEHTOM 0003peBa-
tens Internet Explorer 7 Windows Vista.

Hogerit ¢popmar gokymentoB XPS oTKphIBaeT mepen moJib30BaTeNIsIMU
HOBBIE BO3MOYKHOCTH I€YaTH U 00ECIeunBaeT pelieHre mpooIeM ¢ TOUHOCTHIO
[BETONEpeIauu, pa3MepoM (aiiioB, COAEPKAIUX CIOKHBIE IIBETOBbIE d(PPek-
Thl, U CKOPOCTBIO M€YaTH TaKuX (Paiiios.
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Ilenmp ob6Hoenenust Windows

[Monp3oBarenu numeH3upoBanHbIx kormmi Windows Vista uMeror mpaso
MOJIy4yaTh OOHOBJICHHUS JI OTMEPAlMOHHON CHCTEMBI, MEPHUOJUYECKH BBl ITyC-
KaeMble Kopropanueil Maiikpocodt. K HUM OTHOCSTCS OOHOBIIEHUS ISl OT-
nenbHbIX Gyuknui Windows Vista, 0OHOBIIECHUS, MOBBIIIAIOIINE HAICKHOCTh
U [IPOU3BOJUTENIBHOCTD, @ TAKKE OOHOBIICHUS, 3aIUIIAIONINE OT BPEJOHOCHBIX
OporpaMM M JPYTHUX BHJIOB HEKENATEIBHOTO MPOrPaMMHOIO OOECIIECUEHMS.
Kpome Toro, HekoTopble OOHOBJIEHUS, IPEJHA3HAUCHHBIE JIJISl TIOBBIIICHUS Ha-
JNEKHOCTH M MPOU3BOJUTEIBHOCTH, MOTYT IOCTaBISATHCS MPOU3BOAUTEIEM
KOMIIBIOTEPA JUISL APYTUX IPOTPAMMHBIX U allapaTHbBIX KOMIIOHEHTOB.

Lleatp obHOBeHus: Windows ompenensier, MPUMEHUMBI T OOHOBIICHHS
Ha KOMIIBIOTEPE MOJIH30BATEINSA, U MIPH YCIOBHH COOTBETCTBYIOIICH HACTPOUKH
3arpy’kaeT M yCTaHaBIMBAeT MX aBTOMATHUYECKH, obOecredynBas 0€30MacHOCTh
[1K # akTyanbHOCTh TPOrPAMMHOI0 00ECIEYEHUS.

KondgpepeHnuy-zan Windows

Kondepeni-3an Windows — 310 HOBOe CpeICTBO MOMICPKKHA COBMECT-
HOU paboThl, Bxojsiee B coctaB Windows Vista. DTo npocToii, HO MOIIHBIN
MHCTPYMEHT, KOTOpPbIA MOMOTraeT HEeOOJbIIMM TpylnmaMm IMoJb30BaTeleH
Windows Vista pabotaTh COBMECTHO B JJF0OOM MECTE U B JIF000E BPEMs.

Kongepenm-3an Windows moajiepkuBaeT B3aUMOACHCTBHE OT JBYX O
JECATH YEIOBEK Yepe3 MPOBOIHYIO MM OECIPOBOTHYIO JIOKATBHYIO CETh JINOO
BPEMEHHYI0 OCCIIPOBOJHYIO CETh THIIA KOMIBIOTEP-KOMITBIOTEP. C MOMOIIBIO
ATOM MPOrpaMMBbl MOKHO BBHITIOJHATH CaMbI€ pa3HbIe 33aJauu — HaIlpuMep, Ipo-
BoauTh mpesenrtaruio Microsoft Office PowerPoint uin BHOCHTH HCHpaBiie-
HUSI B DJICKTPOHHYIO TaOimuiyy. CoeqMHEHUSI MEXIy KOMIIbIOTEpaMH yYacTHH-
KOB YCTaHaBIHMBAIOTCS OBICTPO, MpocTo U Oe3omacHo. ONWH W3 yYaCTHUKOB
UHHUIMUPYET ceaHCc B KoHpepeHi-3aie Windows. A npyrue y4acTHHKH MOTYT
MPUCOCTUHHUTHCS K CEaHCy, 0OMEHUBATHCS (ailyiaMu, CIeIUTh Ha dKpaHe 3a OJ1-
HUM H TE€M K€ OKHOM IPHJIOKEHHS WM padOYMM CTOJIOM U COBMECTHO pado-
TaTh B PKUME PEATbHOTO BPEMEHHU.

Yuemmnusle 3anucu nons3oeameneii u 2pynn, npogpunu
nonv3oeameneu

VYyeTHble 3amucy MOJB30BATENECH WM TPYMIbI MOJb30BaTENEH omnpese-
JSIIOT MpaBa U paspelieHus: Ipu paboTe Ha OompelieIeHHOM KommbioTepe. Kax-
Jast y4eTHasl 3alKicCh UMEET CBOE MMS (MMsI TIOJIb30BATENs ), MAPOJib, a TAK¥KE CO-
JEPKUT CIHCOK TPYMHI IMOJb30BaTENIEH, YJICHOM KOTOPBIX SBISIETCS JaHHAas
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yY€THAs 3alMCh. YYETHBIE 3alMCH ITOJIB30BATEIE MOTYT XPaHUTBHCA Ha JIO-
KaJIbHOM KOMITbIOTepe, U0 B Cciyx)0e katanoroB (Active Directory) Ha KOM-
IBIOTEpPE-CEPBEPE, KOTOPBIM SABISAETCA KOHTPOJUIEPOM JOMEHA, €CIU KOMIIBIO-
Tep paboTaeT B JIOKAIbHOW CETH W MPHUCOCIUHEH K JaHHOMY JOMEHY (Hampu-
mep, riaBHed omeH AI'TY umeer ums ASTU). Yrpasienue y4eTHBIME 3aITH-
CMU B NIEPBOM CIIydyae OCYILIECTBISETCA C MOMOUIBIO MPOrPaMMHOIO KOMIIO-
HEHTa JIOKAJIBHOIO KOMIIbIOTEpA Yuemmnvle sanucu nonvzoeamenet llanenmn
yIpaBJIeHUs, JIUOO OCHACTKU Ynpasnenue komnvromepom — Jlokanvrwvle noav3o-
eéamenu u 2pynnvl, BO BTOPOM CIIly4ae — aIMUHUCTPATOPOM Ha KOMIIBIOTEPE, SB-
JISIFOIIIEMCsT KOHTPOJUIEPOM JoMeHa B ocHacTke Active Directory — noavzosame-
JU U KOMARbIOMEDHDL.

B nanke IHonv3o06amenu, pa3MEIICHHON B OCHACTKE JIOKaibHble NOIb30-
eamenu u epynnvl KOHCOJM ynpasieHuss Microsoft, uiu B pasgene Yuemnvie
3anucu nonv3oeamenel -Ynpagnenue yuemnviMu 3anuciamu 0TOOpaXaroTCs Kak
YUYETHBIE 3aIIMCH MOJIb30BATEIIEH, CO3/1aBAEMBIE 1I0 YMOJIYAHUIO TP YCTAaHOBKE
CUCTEMBI, TaK M yYETHBIC 3aIIMCH, CO3/laBaeMble Mojbp3oBareneM. [Ipu ycraHoB-
ke Windows co3pmarorcsi BCTpOSHHBIE YUETHBIE 3aicu AJAMHHUCTpATOp (Ta-
pOJIb 337a€TCsl IPU YCTaHOBKE CUCTEMBI) U I'0CcTh (IIpH yCTaHOBKE CUCTEMBI OT-
KJIIOueHa, 0e3 maposst). [lepBas U3 HUX UMEEeT HeOTpaHUYEHHBIE MpPaBa, BTOPas
— caMbl€ OTpaHMYEHHBIEC MpaBa CPEIX BCTPOEHHBIX T'PYII, OCHOBHBIMHU U3 KO-
TOPBIX ABJISIIOTCSA: AAMMHHMCTPATOPbl, OnNbITHBIE NOJb30BaTeH, [loab30Ba-
Teau, I'octu, Oneparopsl nmeyaru, Oneparopsl apxuBa, Oneparopbl Ha-
crpoiiku cetu u np. (mns OC Vista jomamHux Bepcuid TOJIBKO AJTMUHHCTPA-
Top ¥ OOBIYHBIN JOCTYII).

[Ipu co3maHnM HOBOW YYETHOM 3alIMCH OHA aBTOMATUYECKHU BKIIKOYACTCS
B rpynny Ilonbp3oBaTenu, gajiee MOXKHO €€ MU3MEHMTb WJIM JOOABUTH JIPyrue
IPYIIIBL.

JInst u3MeHeHus: NpaB JIOKAJbHOM TPYIIIBI WM MOJB30BATEINS CIEIYET
MCIIOJIb30BaTh OCHACTKY Jloxanvubie napamempur 6ezonacnocmu — JlokanbHule
noaumuxu — Hasnauenue npas nonvzosameris, e 3a1al0TCs MpaBa sl TPy U
II0JIb30BAaTEIIEH.

IMpoduiasb moab3oBaress — ramnka, Coaepxanias CBEICHUs 0 HACTPOUKax
I KOHKPETHOT'O IMOJIb30BaTels (pabodero crosia, CETeBBIX MOIKIIOUYCHUH, a-
paMeTpOB MPUIJIOKEHUMN...) U JIMYHBIC TIANKHU JJI1 XpaHEHUsI JOKYMEHTOB, U30-
OpakeHUM, My3bIKH, BUIEO U TIP.

[Tpodunu nonb3oBaTeneit NpeaoCTaBISIOT CIEAYIOIINE TPEUMYIIECTBA:

e OauH KOMIBIOTEP MOXKET CIYXUTh HECKOJIbKHM IOJb30BarensM. llpu
BXOJI€ B CUCTEMY I0JIb30BaTENb MOJIyYaeT HACTPOEHHYIO pabouylo cpeny,
KOTOpas ObliIa COXpaHEHa ISl HETO MPU BBIXOJIE U3 CUCTEMBI.

183



I'maBa 3. IIporpamMmmuOe obecrieueHuE

L HaCTpOﬁKa pa60qeﬁ cpcabl OOJHHUM IIOJIB30BATCIIEM HC OKa3bIBACT BO3-

JEHCTBUS Ha TapaMeTpsl pabodel cpenbl Ipyroro.

e [Ipodunu nonp3zoBarenaeii MOTYT XpaHUThCS HA CEpPBEpPE U MPUMEHSATHCA

I BXOJa ITOJB30BAaTCIIAA B CCTh
C 1100010 KOMIIBIOTEPA.

.|<<|Wir1? (C:) » Monszoseatenn b a.groshev »

HpO(bI/IJII/I oJib30BaTenen g AppData = Mz06paxerna
Windows 2000 u XP pacmonaraiucs B @ Application Data | 4 KowTakTei
nanke Systemdrive\Documents and @ Cookies & Mon sngeosanucu
Settings (manpumep, C:\Documents @ Local Settings £| Mon gokymenTei
and Settings), s Windows Vista u 7 [z NetHood 7| Mon aokymeHTel
— B nanke [lonp3oBaTenu (cM. puCyHOK [ PrintHood J) Mo mysbika
3.25). [z] Recent £ Mounckn

Cnenyer y4uThlBaThb IpU pabo-  [@ endTo j PaBounii con
T€, 4TOo (paitibpl ¥ manku, Kotopsie Bbl / Tracing ¥ CoxpanenHeie urpel
pa3Melaere Ha paboyeM CTojle U B [ Fnasroe mero i Ceeunin
JUYHBIX TANKax, COXpaHsATci B Ba- 8 3arpysia [ WabnoHe
1eM npoduIIe moIb30BaTes! £t VisbpanHoe

3oBarenss Kpome mnanku Mou O0oky-

B Windows 7 B npoduie mos- Pucynok 3.25. Tanku npodus

noab3oBarens B Windows 7

MeHmbyl TIOSBUJIUCH JIONOJIHUTEIbHBIE
nanku: Mzobpasxcenusi, Mou euodeoszanucu, Mos my3vika, KOTOPBIC SIBISIOTCS
OCHOBOM JIJISI COOTBETCTBYIOIIUX OMOJIMOTEK MOJIH30BATEIIS.

¢

L 2

Ha3HnauyeHue cucTeMHBIX Manok Npoduis mojab30BaTeNs:
Application Data — nporpaMMHbIe JaHHBIC (HapUMep, CJIOBaph MOJIb30Ba-
tens). [lomenaempie B 3Ty Mamnky JaHHBIE OMPEACTSIOTCS pa3padoTUYnKaMu
MIPUIIOKECHU M.
Cookies — cBeneHus 0 TIOJIB30BATENIC U €TI0 TTApaAMETPhl HACTPOIKU 1utst VH-
TEPHET-CANUTOB.
Pabouuii cmon — snemeHTsl paboyero croiia, BKIIOYast (aiiibl, SPJIBIKA U
MaIKH.
H36pannoe — apablku U30paHHbIX BeO-y3110B HTEpHETA.
Local Settings — daiinel TaHHBIX MPUIOKEHUH, (aliiIbl KypHAIOB U BPEMCH-
HbIE (haiiIbl.
Heoasnue ooxymenmoi (Recent) — spibIku TOCIETHUX HUCIOJb3YEMBIX 0-
KYMEHTOB U TarokK.
NetHood — sipibIku 17151 2JIIEMEHTOB CETEBOTO OKPYKEHHS.
PrintHood — sipsieiku 7151 371eMEHTOB MANKU IPHHTEPOB.
SendTo — sipibIku CITy>KEOHBIX IPOTPaMM IO PadoTe C TOKYMEHTAMH.
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¢ [TasHoe mento — APIBIKYA MPOTPAMM.
¢ [llabnonwbr — 11a0JIOHEBI TTOJB30BATENA.

Ynpaenenue docmynom

VYnpaiieHue A0CTYIIOM 3aKJIF0UAETCs B IIPEIOCTABICHUHN M10JIb30BATENM,
rpynnaM 1 KOMIIbIOTEpaM ONpPEAENICHHBIX IPaB Ha JOCTyI K 0OBEKTaM Ha JIo-
KaJIbHOM KOMIIBIOTEPE WM MO ceTH. KItoueBbIMU MOHATUSAMH YIIPABIEHUS JOC-
TYIIOM SIBJISIFOTCSL PAa3peleHMs], BIaJCHNE 0ObEKTaMH, HACIEJOBAHUE pa3pellie-
HUH, IpaBa MOJb30BaTels U ayAUT OOBEKTOB.

Paspewenus

Pasperienus onpenensior Tan goctyna kK oobektam Windows wim ux
CBOWMCTBaM, MPEAOCTABIISIEMBIN MMOJIB30BATEIIO WM Tpymie (BKiIagka bezonac-
HOCMb OKHA CBOMCTB ManKy WiK Qaiina).

YT0oOBI MPOCMOTPETH WM U3MEHHUTH Pa3peIICHUs Ha TOCTYII K (haly win
namnke, A0ctato4yHo B [IpoBoAHMKE MIETKHYTh MPAaBOM KHOIKOW MBIIIA HA UMe-
HU (aiina uam nanke u Beiopath nyHKT Ceolicmea. Ha Bknanke bezonacnocme
MOKa3aHbl TEKYIIHUE Pa3pelIeHUs, KOTOPbIE MOXXHO M3MEHHTh, e€cii Bbl 00a-
JaeTe HEOOXOIMMBIMU JJISI 9TOTO TIPaBaMHU.

Hampumep, ctynentam rpynmbl 555 MOryT OBITH IPENOCTaBICHBI pas-
pelieHus Ha CO3JaHKe, yAaJeHHe, YTeHHe U 3amuch (aiaoB B manke C:\Mou
JIOKYMEHTBI\Xt-5 ¥ 3ampeliieH T0CTyn B Apyrue BiokeHHble nanku st C:\Mou
JTIOKYMEHTHI.

C MmoMOIIBbIO YHPABICHHUS JOCTYIIOM MOXKHO YCTaHOBHTH pPa3pEIICHHSI
NTFS nnsa takux o0bekTOB, Kak (aitnbl, 00bekThl Active Directory, 0OBbeKThI
peecTpa WM CUCTEMHBIE OOBEKTBI, HAIIPUMEp, MPOIECChl. Pa3pernieHuss MoryT
OBITH TIPEOCTaBJIEHBI JIOOOMY IMOJB30BATENIO, TPYMIE WIK KoMibioTepy. Lle-
J1ec000pa3HO YCTAHOBUTD Pa3peIIeHUs JJIsl TPYII, MOCKOIBKY ATy YBEIUUYHUBAECT
OBICTPOJICHCTBHE CUCTEMBI TP MPOBEPKE MPaB JOCTyIa K OOBEKTY.

Jlns mr060Tr0 M3 3THX 00BEKTOB MOYKHO MPEIOCTABUTH PA3PCIICHUS:

1. JIOKaJbHBIM TPYIIIIaM U MOJIH30BATENSM Ha TOM KOMITHIOTEPE, Ha KOTOPOM
HAXOIUTCA OOBEKT;

2. TpYIIaM | MOJIh30BATEISAM JAHHOTO WX JTF0OOTO JOBEPEHHOTO JOMEHA,
rpyImmaM, moJIb30BaTENSIM B IPYTUM 00bEKTaM C HACHTHU(PUKATOPAMHU
0€30macHOCTH JOMEHA.

Pa3pemienus, nHazHauaeMble OOBEKTY, 3aBUCAT OT ero tuma. Hampumep,
paspenieHus, KOTopble MOTYT ObITh Ha3HAUYEHBI JUIsl (aiiia, OTIUYAIOTCS OT pas3-
pelIeHui, JOMyCTUMBIX JIJIsl pa3ziena peectpa. OnHAKO HEKOTOPbIE pa3penieHus
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ABJISIIOTCS OOIIMMHM JIJIsi OOJBIIMHCTBA TUIIOB 00bekTOB. OOIIME pa3penieHus
NIEPEYUCIIEHBI HUXKE.

o UYrenue

o W3MmeHneHue

o C(CwMeHa Bragenbla

o Ynanenue

[Ipu ycTaHOBKE pa3pelIeHNUd ONPENENsIeTCs] ypOBEHb JOCTYIA I TPy

U noJib3oBareneid. Hanpumep, olHOMY MOJIb30BATEN0 MOXXHO Pa3pelldTh Yu-
TaTh coAepkuMoe (haiisa, APyroMy — BHOCUTh UBMEHEHHS B (paili, a BceM oc-
TaJbHBIM MOJI30BATEISIM BOOOIIE 3alpeTUTh JOCTYH K A3ToMy (aimy. Tak ke
MOXXHO YCTaHaBJIMBATh pa3pelieHUs Ha JOCTYIN K MpUHTEpaM, YTOObI OJHU
MOJIb30BATENIM MOTJIM HACTpauBaTh IPUHTEP, A IPYTHE — TOJBKO M1€YaTaTh.

BnaoeHue o6vexkmamu

[lpu co3manum obbekTa emy Ha3zHadaercs Biazenen. [lo ymomdanuio
BJaJieNblieM 00BbEeKTa Ha3HauaeTcs TOT, KTO ero co3aai. Kakue Obl pasperieHus
HU ObUIM YCTaHOBJIEHBI JJI1 OOBEKTa, BiaJieel] 00bEeKTa BCErga MOXKET h3Me-
HUTH 3TU pa3peLICHHUS.

HacneodoeaHnue paspeweHuil

MexaHnu3M HacieqoBaHUsl 00JieryaeT aJMUHUCTpATOpaM 3aJaud Ha3Ha-
YEHHS pa3pElICHU W YIpaBJIEHUS UMU. biarogapsi 3ToMy MeXaHU3My paspe-
LIEHUsI, YCTAHOBJICHHBIE JJIsI KOHTEHHEPA, aBTOMAaTUYECKH PACIPOCTPAHSIOTCS
Ha BC€ 00BEKTHI ATOr0 KoHTelHepa. Hanpumep, ¢aiinel, co3gaBaeMble B aNke,
HACIEAYIOT paspeuieHus dTou manku. Hacimeayrores TOIbKO OTMEYEHHBIE UL
HACJICOBAHUsl PAa3PEILCHUS.

Hpaea nosas3oeamesisi

IIpaBa mosib30BaTenel MO3BOJIAIOT IOJIB30BATEISIM U I'PyNHIIaM B KOMIIb-
IOTEPHOU cpejie MOJIb30BaThCsl OCOOBIMU MPUBWIIETUAMH M MPaBaMHU Ha BXOJ B
CUCTEMY. AJIMUHUCTPATOPbl MOTYT Ha3Ha4daTh MpPaBa YYETHBIM 3aAIACSIM TPYIII
WIN OTHEIBHBIX IOJIB30BATENECH. DTH MpaBa IMO3BOJISIIOT MOJIB30BATENSAM BbI-
IIOJIHATH KOHKPETHBIE JCHCTBUS, TAaKME KaK MHTEPAKTUBHBIA BXOJ B CUCTEMY
WM apXUBHpOBaHHE (DAISIOB U KaTaloroB.

[IpaBa nosb30BaTENC OTIAMYAIOTCA OT PA3PELICHUM TEM, YTO MPUMEHS-
IOTCS K YYETHBIM 3aMKCsIM TOJIb30BaTeNeH, a He K 00bekTaM. XOTs MpaBa MoJb-
30BaTENEN U MOTYT IPUMEHATHCS K YUETHBIM 3aIIACSIM OTIAEIBHBIX II0JIb30BATE-
jeil, ynoOHee aJMHUHHCTPUPOBATH IpaBa IOJH30BATENCH HAa OCHOBE TPYIIIL
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[Tonb3oBaTenbckuii HHTEpGENC yIIpaBiIeHUs: JOCTYIIOM HE MOJJECPKUBAET MpaB
M0JIb30BaTEJICH, OJJHAKO UX MPEAOCTABICHUEM MOKHO YIPABISTH C MOMOIIBIO
OCHACTKH «JIoKanpHbIE MapaMeTphl 0€30MACHOCTHY.

Ayoum o6vexmoe

OObnaznast npaBaMy aJMUHUCTPATOPA, MOXKHO KOHTPOJIUPOBATh yCIIELIHbIE
U HEyJaBLINECS MOMBITKUA JOCTYIOB IOJb30BaTeNed K 00bekTaM. MOKHO BbI-
OpaTh OOBEKT, AyAUT JOCTyNa K KOTOPOMY BBINOIHSETCS ¢ NOMOUIbIO MOJIB30-
BaTEJIbCKOro0 MHTepdelica ynpaBieHUs JOCTYIOM, HO CHadaja HeoOXOIuMOo
BKJIFOUUTh MOJUTUKY ayJIuTa, BHIOpAB JOCTYN K OOBEKTY ayJauTa B DJIECMEHTE
«JlokanbHble MOIUTUKW» B OCHACTKe «JIOKanbHbIE TapaMeTpbl 0€30MaCHOCTIY.
BnocneactBum coObITHS, CBSI3aHHBIE ¢ 0€30MACHOCTHIO, MOKHO IPOCMOTPETH B
KypHaJje 0e30MacHOCTH B OKHE MporpamMmel «IIpocMoTp cOOBITHIN.

O6bwuii docmyn Kk nankam u gainam

B Windows 7 peanuso- [ cooncres Distr2 5
BaHO J[Ba CMoco0a MpeocTaB-
neHus obiero goctymna K Qaii-
JaM: MOXHO TIPEIOCTaBHUTH
obmumit moctyn k dainam, Ha-
XOJIAIIAMCS B TPYIIIE Aok

MMpensioyume BEpCHA | Hactpoiika |
Ofwwme I Hoctyn | BezonacHocTe

Wrn ofvexra:  FA\Distr2

DD}'TII'IbI WNK¥ N0ONb3063TENK:

. o 53) lMpowepuve NpoBepKy
O6wue (Public), nnm x daitnam 2 SYSTEM
0001 Mankyu Ha KOMITbIOTEPE, 88 Amavrncpatope (LKS \AgmyncTpaTop)
o ' 4 Nonbsosateny (LKSYNonesosateni)
3ajaBas OOIIM JOCTYI K Mam-
Ke B e cBoiicTBax (PHUCYHOK HToBbl USMEHMTL DaSpellenis,
HEXMWTE KHONKY MSME}HHTb .
3.26).

Pazpewerna ana MonesoEatenm Paspewwts 3anpemts

[Manku Obwas my3vika,
Obwue s6uoeo, Obwue O00Ky-

o

MonHeid gocTyn
WzmereHne

menumol, Obwue uz300pasrcenus UreHve W BsInONHEHMe
B manke Obwue  SABISIOTCS 5”"‘“"“"”&’3’”“”‘“ A
TEHWE
YIOOHBIM CpEACTBOM ISl 00- Sorarcs '

MCHa (i)aﬁﬂaMH, XpaHAIIUMUCS Yrofibl 3343 0cobbie paZpeeHAR MK

Ha KOMHB}OTepe. MO)KHO 06- napameTpkl, HakmuTe " dononHuTensHo" .
o MNoppofiHes of YNDSENEHMKM AOCTVIOM W DESDELEHW K
MCHUBATHCSI (baI/IJ'IaMI/I N3 OTHUX

IMaroK ¢ ApYIruMHU IIOJb30BATC- [ oK ] ’ OmeHa ] | MpHMEHTS |
JSIMU KOMITBIOTEpA WJIM XKE C
MOJI30BATENISIMU JIPYTUX KOM- Pucynox 3.26. OKHO CBOMCTB Ianku

NBIOTEPOB, HAXOMSIIUXCS B OJI-
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HOM ceTu. JItoOo# (haiin niam nmamnka, moMeIIeHHbIE B 3TH MalKy, aBBTOMAaTUYECKU
CTaHOBSITCS JOCTYIHBIMU JJIs1 IPYTUX MOJIb30BaTENEH.

[Nanky Ob6wue cienyetr UCIONb30BaTh, €Clid BBl XOTUTE XpaHUTh BCeE
¢aiiapl, K KOTOPBIM HEOOXOIMMO MPEIOCTABUTH COBMECTHBIM JOCTYII, B OJTHOM
MECT€ Ha KOMIIbIOTEpE U HET HEOOXOAMMOCTH HACTpauWBaTh pa3peliCHUs s
OTJEJIBHBIX ITOJIb30BATENIEH CETH.

Brtopoii crioco6 ciemyeT ucnosib30BaTh, €ciii BBl XOTUTE MPenoCcTaBUTh
nocTyn K (aiiyiaM ApYrUM MOJB30BATEIsIM MPSIMO M3 MECTa MX Pa3MEIICHUs,
MpU 3TOM HEOOXOJUMO HACTPOUTH pa3pelieHUs] Ha JOCTYI K (QaiiiaMm sl OT-
JEIBHBIX MOJB30BATENEN KOMIIBIOTEPA — BKIIaIKa bezonacnocmb OKHA CBOWCTB
WIN CETH — BKJIaaKa /Jocmyn OKHA CBOWCTB (CM. pUCYHOK 3.26). OKOHYATEb-
HBIE pa3perieHuss Ha OOIIMIl TOCTYM K Marke ONpeessitoTCs ¢ YYeTOM Kak Ha-
oopa paspemenuit NTFS (bezonacrnocms), KOTOpbIE MOXHO TaKXKE YCTAHOBHTH
s GaitioB, Tak U I o01iero pecypcea (Jocmyn).

[Manens ynpasnerus Windows Vista copep)xuT HOBBI KOMIIOHEHT, Ha-
3piBacMblil LleHTpOM ynpasjieHus ceTsiMmu M 001muM g0cTynoM. C oMouisko
ATOTO LIEHTPA MOKHO BKJIIOUUTH WM OTKIIOUUTH CETEBOE OOHApY>KEHUE U 00-
IIUI CETeBOM OCTYI K (paiiiam U MmarnkaM KOMIIbIOTEpaA.

Ynyuwennsle cmandapmHsle npunoxcenust Windows 7

Briepsbie 3a Bcro uctoputo WIindows B HOBO# BepcHH ObLITH 3HAYUTEILHO
nepepaboTaHbl Takue mpuiokeHus, kak Kaapkymstop, WordPad, Paint.

B Kanbskynstope kpome pesxxumoB O6viuHblll U UHowcernepHblll TIOSIBUTUCH
HOBBIE BapuaHThl [ Ipocpammucm n Cmamucmuxa.

Wurepdeiic mporpamm WordPad, Paint ucronb3yer BMECTO MEHIO JICHTBI
¢ BKJaJkaMH, o cTwiro rmoxoxkue Ha Microsoft Office 2010. Bo3moskHOCTH
3TUX JIBYX MPOTPAMM PaCIIHPEHBI.

WordPad moxer paborate ¢ ¢dopmatramu RTF, Office Open XML
(*.docx) m mpocthiM TekcToM B koaupoBkax Windows, MS-DOS u FOuukox.
[Tpu 3arpyske B 3Ty nporpammy gokymenta Microsoft Office Word 2007 unu
2010 moryT BO3HUKHYTh HEKOTOPHIC MCKKEHHUS TIPU OTOOpaKEHUU MIPUQPTOB,
PUCYHKOB U JIPYTUX BHEJIPEHHBIX OOBEKTOB (CM. pUCYHOK 3.27).

Hogerit WordPad mosxer ¢popmatupoBaTh TEKCT MO MIMPUHE, pabOTaTh CO
CIHMCKaMHU, PUCYHKaAMH M ¢ BHEIPEHHBIMU 00BbekTamu (popmynsr Microsoft EQ-
uation, auarpammer Microsoft Graph, npu ycranosnenumii cucteme Microsoft
Office — ¢ mucramu u auarpammamu Excel, mpe3eHTanusMu W CraigamMu
PowerPoint u mp.).
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Pucynok 3.27. TekctoBsiii pegaktop WordPad cuctembr Windows 7

['padpuueckuii penaktop Paint uMeeT MHOrO HOBBIX BO3MOXHOCTEH, KO-
TOpbIE MPUCYTCTBYIOT Ha BKJIaJaKe Inaenasa neHtbl (CM. pUCYHOK 3.28), TaKux
Kak 9 BUJOB KUCTH, 23 BUJIa PUTYp JUIsl BCTABKU B PUCYHOK U M., a TAKXKE J0-
MOJIHUTEIIbHBIE BO3MOKHOCTH KOHTEKCTHOI'O MEHIO JJIsl BCETO PUCYHKA UIU 00-
JIACTH BBIJIETIEHUS (00pe3aTh, MOBEPHYTh, U3MEHUTH pa3Mep, oOpaTUTh IBETA U
np.).
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Pucynok 3.28. I'paduueckuii penaktop Paint cucremsr Windows 7
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JononnumenvHole komnorermeol Ha caume Windows Live

B cocraB Windows 7 He BXOJIUT MOYTOBasi MpOrpaMMa U MporpaMmma BU-
neoMoHTaxa. CkayaThb UX U JpYyryue MNPUIIOKEHUS MOXKHO OECIUIaTHO C caiTa
http://download.live.com/.

HexoTopsie mporpaMMbl, TOCTYIHBIX ISl 3aTPy3KU:

1) Live Messenger — oOMeH MTHOBEHHBIMU COOOIIEHUSMU;

2) ITouma Windows Live — paboTa ¢ y4eTHBIMH 3alIUCAMHU JICKTPOHHOM

noutsl Hotmail, Gmail u npyrux cimyxo0;

3) Peoaxmop 610206 (Live Writer) — opopmiieHre 0JI0T0B U UX PaCChLI-
Ka Ha CaMThl;

4) ®@omoanvoom Windows Live — pemakTupoBaHHWE W YIOPSJIOYCHHE
dbotorpaduit u dunbMoB, MyOIUKaIMI UX B CETH WIM OTIpPaBKa IO
AIIEKTPOHHOM IIOYTE;

5) Kunocmyous Windows Live — mpocrelitmas nmporpamMma BHIICOMOH-
Taxa ¢ coxpaHeHueM QuibmoB B popmare HD *.wmv unu ¢ pasme-
menueM ux Ha YouTube;

6) Cemeitnasn 6e30nacnocms — pOUTEIBCKAN KOHTPOIb 32 MOCEIICHHEM
caiToB u 3a oOmennem B UHTepHeTe.

3.2 CepBUCHbIe NporpamMmbl

Ha3HnaueHune cepBHCHBIX Mporpamm — oOecledeHHe Ha/leKHOW paboThI
KOMITBIOTEPOB M UX CETEil: TECTUPOBAHUE M ONTHUMH3ALMS, OOecreyeHue pe-
3€pBHOr0 KOMHMPOBAHUSA U BOCCTAHOBJIEHUS, 3alIUTa OT BPEJOHOCHBIX, IITHUOH-
CKHMX Y MOILIEHHUYECKHUX BTOPKEHU.

B mocnennee Bpemsi Hamboisiee KpymHbIe (UPMBI — TOCTABIIMKHU II0-
no06HOro mporpammHoro obecrneuenus (Symantec, Vcom, Acronis, Aladdin
Systems, PGSoft, PowerQuest u mp.), BBITyCKaIOT KOMILJICKCHI CEPBUCHBIX 1a-
KETOB, NPEIHAa3HAYCHHBIX JIJIS JIOMAITHUX KOMITBIOTEPOB, MAJIOTO M CPETHETO
Ou3Heca, KPYIMHBIX TPEITPUSTHH.

[To manueM ¢upmbel Symantec Corporation HauOomblnas yrposa Jyis
KOMITBIOTEPHBIX CHCTEM BO3HUKACT MPH paboTe ¢ MHPOPMAIIMEH O TPOTOKOITY
HTTP B Untepuere. MeHbImasi 0nacHOCTh — DJIEKTPOHHAS TIOYTa, CIIYKOBI ObI-
ctpbix coobmenuit (ICQ u np.), mokanbHas CETh.
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3.2.1 CepBUCHbI€e NporpamMmbl Kopnopauumn Symantec

B kadectBe mpumepa paccMOTpHM MPOAYKTHI Kopriopamuud Symantec
(www.Symantec.ru).
dupma npeuiaraet 3 rpymnmnsl IPOAYKTOB:
1) st moma:
o Norton 360 — xoMIIeKCHas aBTOMaTHYeCKas cucTeMa 0e30IacHOCTH,
TCCTUPOBAHUC U OIITUMU3AINA pa6OTBI KOMHBIOTepa;
2) JUTsl MaJIOTO U CPEIHETro OM3Heca:
O aHTUBUPYCHAS 3aIUTA!
Multi-tier Protection
Endpoint Protection
Endpoint Protection Small Business Edition
Mobile Security for Symbian
Mobile AntiVirus for Windows Mobile
O 3alIATa KOHEYHBIX CUCTEM
= Multi-tier Protection
= Network Access Control Starter Edition
= Endpoint Protection Small Business Edition
= Mobile AntiVirus for Windows Mobile
O yIpaBJICHUE KIUCHTAMH
= Ghost Solution Suite
= pcAnywhere
O PE3EpPBHOE KOMMUPOBAHUE U BOCCTAHOBJICHHUE
» Backup Exec for Windows Servers
Backup Exec for Windows Small Business Server
Backup Exec System Recovery Server Edition
Backup Exec System Recovery Desktop Edition
Backup Exec System Recovery Windows Small Business Server Edition
= Enterprise Vault
O 3alllTa CUCTEM JOCTABKH COOOIIECHUN
= Mail Security for Microsoft Exchange
= Mail Security with Premium AntiSpam for Windows Small Business
Server
= Mail Security for Domino
= Mail Security Enterprise Edition
= Mail Security for SMTP
= Hosted Mail Security for Small Business
= IM Manager
O ympaBieHue 6€30MacHOCTHIO
= Control Compliance Suite
= Enterprise Vault
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3) Wi KPYIHBIX MPEINPUATHI — CIIMCOK KOMIIOHCHTOB B HECKOJBKO pa3
JUTMHHEE, YeM MPEAbIIYIINH.

KommiekcHas mporpamma st goMmaimiHux kKommbsroTepoB Norton 360
00ecreynBaeT aHTUBUPYCHYIO 3aIlUTY, 3aIIUTY OT IPOrpaMM-IIINHOHOB, 3aIlH-
Ty OT QUIIMHTa, OOHAPYKEHHE PYTKUTOB, IPOBEPKY MOITMHHOCTH BeO-CATOB,
JIBYCTOPOHHUI OpaHIMay3p, aBTOMATHYECKOE PE3EPBHOE KOMMPOBAHUE U BOC-
craHoBieHue, 2 ['b mamsaTi B 6€30MacHOM CETEBOM 3JIEKTPOHHOM XPaHHIIUIIE
Kopropanuu Symantec.

BaxHeiiiee MeCTO Cpeau CEPBUCHBIX MPOTPaMM IMPOCTHIX MOJIb30-
BaTeJIel 3aHUMAIOT CpeaCTBa sl 0OPHOBI C KOMIIBIOTEPHBIMU BUPYCAMHU, CPEI-
CTBa JJI apXuBaIuu (paiiioB, MPOrpamMMsbl sl padOThl C ONTUYECKUMH JTUCKA-
MU.

3.2.2 3awmTa OT BMPYCOB

KomnuromepHule eupycuot

KoMmnbroTepHblii BUpYC — BpEJOHOCHAs MPOTpaMMa, CIIocoOHast K caMo-
Pa3MHOXXEHUIO W PACOPOCTPAHCHHIO TIpHU Tepenade HHGOpPMAIUU C OJHOTO
KOMITIBIOTEpPA Ha APYTOM.

O¢unuanbHO CUMTAETCS UYTO TEPMHUH «KOMITHIOTEPHBIM BUPYC)» BIEPBBIC
ynotpebun corpynuuk Jlexarickoro ynusepcutera (CIIIA) @. Kosn B 1984 .
Ha 7-% koH(pepeHmu o 6e3omacHocTy uHbopmaruu, npoxoausieid B CIIA.

B Hactosimiee BpeMsi KpOMe KJIACCUYECKUX KOMIBIOTEPHBIX BHPYCOB CY-
IIECTBYIOT TaKXK€ CETEBbIC BUPYCHI (UEPBU U TPOSHCKUE MPOTPAMMBI), a TAKXKE
MPOYUE BPEAOHOCHBIE ITPOrPAMMBI.

Tunsl BUpYCOB:

— (aiinoBeie;

— 3arpy304HBIE;
— MAaKpO-BUPYCHI;
— CKPHUIITOBBIE;
— CETEBBIE.

dailioBble BUPYCHI PAa3IMYHBIMU CIIOCOOAMH BHEAPSIOTCS B HCIOJ-
HsieMble (aiibl, 1100 co3Aat0T (alIbl-TBOMHUKH.

[Tpumep, mMoOKa3bIBAIONIMIA, HACKOJIBKO CIIOKHBIMH SIBIISFOTCS TOMOOHBIC IMPO-
rpammel — Bupyc WinNT.RemEx (Remote Explorer). I1pu 3anycke daitna Bupyca ero
Ko Komupyercs B cucteMmHblid katamor WinNT System32\Drivers mon wMeHem
IE403R.SYS u 3anmyckaeTcsi Kak CUCTEMHBIA CEpBUC, KOTOPBIM OJUH pa3 B 10 MUHYT
3alycKaeT OJHY U3 CBOMX IOJIPOrpaMM — JUOO0 3apa’keHus, TU00 «3aMeTaHus ciie-

192


http://www.symantec.com/ru/ru/norton/products/overview.jsp?pcid=os&pvid=n3601
http://www.symantec.com/ru/ru/index.jsp

3.2 CepBHUCHBIE TIPOTPAMMEI

noBy». [Ipoueaypa 3apakeHus] CKaHHPYET CIy4allHO BBHIOpAaHHBIC JIOKAJIbHBIC M J0C-
TynHbie ceTeBble manku, uiier EXE-daiiner u 3apaxaer ux. [Ipu 3apaxenuun Bupyc
KOMITpeccupyet (haia-KepTBy, 3alKMChIBACT B HETO CBOM KOJ U J00ABIISET KOMIIPEC-
CHPOBAHHBIN TIEPBOHAYANBHBIN KOJ (aitna B ero konell. [Ipu 3amycke 3apakeHHOTO
EXE-daitna Bupyc KonmupyeT ero BO BpeMEHHBIN (haiisl, pacriaKOBBIBAET U BBHITIOIHSCT
UCXOIHBIA (paitnm mporpammbl. Bupyc kommpeccupyer ¢ainsl MetonoMm «deflatey u
UCIIOJIB3YET ISl ATOTO BCTPOEHHYIO B CBOM Koja Ombnuoreky GZIP. B 3aBucumocTu
OT CIy4alfHOTO CYETYHMKA BUPYC TAK)KE MOPTUT CIyYailHO BBHIOpaHHBIC (alliibl: KOM-
MIPECCUPYET MX TEM K€ METOJOM M 3aTeM MH(PpPYyeT KPUITO-aJrOPUTMOM CpeaHEH
crnoxHocTH. [Iporieypa «3aMeTaHus CIEA0B» 3aMyCKaeTCs CIe0M 3a 3apaKCHUEM U
YHUUTOXKAET CIIe/Ibl )KU3HENSATEIbHOCTH BUpyca. Bupyc 3akpbiBaeT cooOIIeHHsT 00
OIIMOKAX, MPOU3OILIEAIINX MIPU 3apakeHUU (aiiioB, U BBIOJHSACT OPyrue ACHCTBUS
(o manuwiM JIabopaTopuu Kacmepckoro http://www.kav.ru).

3arpy304Hble BUPYCHl 3alMCHIBAIOT Ce0sl B 3arpy304HbId CEKTOp JMCKa
(boot-cextop), 1100 B CEKTOP, COACPIKAIIMI CUCTEMHBIN 3arpy34lK BUHYECTEPA
(Master Boot Record), nubo meHsitOT ykaszaTellb Ha aKTUBHBIA boot-cekTop.
JlaHHBI THI BUPYCOB OBLI JAOCTATOYHO pacmpoctpaHéH B 1990-x romax, HO
NPAKTUYECKU UCYE3 C MEPEXOAOM Ha 32-pa3psiiHbIe ONEPAMOHHBIE CUCTEMBI U
OTKa30M OT HCIIOJIh30BaHUS JUCKET KaK OCHOBHOTO croco6a oOMeHa uadopma-
nuen. TeopeTnueckn BO3MOKHO MOSIBJIEHUE 3arpy304HBIX BUPYCOB, 3apaKaro-
mux ontudeckue nucku u USB-dumii-naMsiTh, HO Ha TEKYIIUH MOMEHT TaKue
BUPYCHI HE OOHAPYKEHBI.

Makpo-BUpPYCHI 3apakaroT (paitiibl TaHHBIX PA3JIMYHBIX TOMYJISPHBIX TPO-
rpamMM. MHOTHE TEKCTOBbIE, TaOJUYHBIE U IrpadUuecKue peaakTopbl, CUCTEMbI
MIPOEKTUPOBAHUS, UMEIOT CBOM SI3bIKU MPOrpaMMUPOBAHUS JJIsi pabOThI C pas-
JUYHBIMU O0BEKTaMU, MPUCYTCTBYIOMMMU B (pailiax JaHHBIX 3TUX CUCTEM (Ha-
npumep, Visual Basic for Application (VBA)B cucteme Microsoft Office).
Tekct nporpamm Ha s3bike VBA coxpansieTcs B Moayisix mpouenyp (Makpo-
cax), XpaHsmnmxcs B (ainax T0KyMeHTOB (cM. B MeHI0 cucteMbl Microsoft Of-
fice 2003 pasnen Cepsuc - Makpoc). Makpo-BHPYChI SBISIOTCS TPOrpaMMaMu
Ha SI3bIKaX, BCTPOCHHBIX B TaKME CUCTEMbI 00paboTKM AaHHBIX. Hampumep, npu
OTKpPBITUU JOoKyMeHTa Word mpoBepsieT ero Ha HAIMYKE MPOLETyPhl ¢ UMEHEM
AutoOpen, ecnmi oHa pucytcTByeT, To Word BeimonHsieT ee. st cBoero pas-
MHOEHHUSI BUPYCHI 3TOTO KJIacCa MUCIOJIB3YIOT BO3MOXKHOCTH SI3BIKOB 3THX CHC-
TE€M M MPU UX MOMOIIM MEPEHOCIT ce0sl U3 OJJHOTO 3apakeHHOro (aina (JoKy-
MEHTa, TaOauIbl WK apyroro (daitna nanueix) B apyrue. [lo nanueiM Jlabopa-
Topuu Kacnepckoro KoJimuecTBO MaKpOBUPYCOB — HECKOJIBKO COTEH.

[Ipumep omacHoro wakpo-Bupyca: Macro.Word.KillDIl. Conepxwur
eAMHCTBEHHBIN Makpoc: AutoOpen. [Ipu oTKpbITUM 3apaxeHHOTO (aiisia BUpycC
3apakaeT 00JacTh TII00abHBIX MakpocoB cuctembl Word. [locnme storo mpu
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oTKpbITUU B cucteMe Word He3apaxeHHOTo ¢aiiia 3apakaeT ero 1 yHUYTOKaeT
Bce ¢aiinbl mo Macke *.D?? B manke C:\WINDOWS \SYSTEM\ (1. e. daitnbl
JUHAMHYECKHUX OMOIMoTeK U apaiieepo Windows ).

CKpuNTOBBIE BUPYCHI HAMMCAHbI HA Pa3IUYHBIX CKpUNT-s3bikax (VBS —
Visual Basic Script, JS — Java Script, BAT, PHP u np.), KOTOpbIE ITHUPOKO HC-
nosik3ytoress B OC Windows u Web-niporpammupoBanuu. OHH THO0 3apakaroT
JIPYTUE CKPUIIT-TIPOTPAMMBI, MPUCYTCTBYIONINE B BUJE MPOTPAMMHBIX (ailiioB
i pparmMeHToB Tekcta html-ctpanut, 1100 SBISIFOTCS YaCTIMHA MHOTOKOMIIO-
HEHTHBIX BHPYCOB.

[Mpumep: Virus.VBS.Redlof — nanucan na si3pike VBS u 3ammdposaH.
[Ipu nepBoM 3amycke co3naet ¢aiia co CBOUM MCIOJIHSAEMbIM KOJOM B CUCTEM-
HoMm kartajore Windows ¢ umenem Kernel.dll. Kpome Toro, komupyeT cebst BO
BCE KAaTaJIOTU Ha JAPYTHX JUCKax 3apaKeHHOr0 KOMITbIOTepa B Buje (aiiia Ha-
cTpoiiku oToOpakenusi ¢aiinoB u manok — folder.htt. 3apakennsiit daiin
folder.htt monywaeT ynpaBieHue U KOMUPYETCS BUPYCOM BO BCE€ MAKU MPH UX
OoTKpbITUK Tipu nomonu [IpoBoanuka. Bupyc nomuceiBaer ceds Bo Bce HTM
daiiel, Haxoasmmecs B karagore Windows \web u takum o0pa3om OH Takke
MOJTyJaeT yIpaBJIeHUE TIPU OTKPHITHH JTaHHBIX (DaityioB.

CeTeBble BUPYCHI HCTIONB3YIOT JIJISI CBOETO PACTIPOCTPAHCHHS TPOTOKO-
JIbI ¥ KOMaH]Ibl KOMITBIOTEPHBIX CETEeH 1 DJICKTPOHHOM TOUTHI.

TposiHckas mporpamma — Jiro0asi mporpaMma, Kotopasi BTaliHe OT MOJIb30-
BaTeJIs BBITTOJIHSICT HAa KOMITBIOTEPE KaKHe-TM00 HeKeaTeIbHbIC IJIs HeTO JICH-
CTBUAI.

[To cBOMM (pyHKITMSM MTOAPA3ACTAIOTCS Ha:

e 0Oskaop (Backdoor) — HecaHKIIMOHUPOBAHHBINA JOCTYI K yAaJIEHHOMY

aIMUHUCTPUPOBAHUIO KOMIIBIOTEPA;

e PSW-TposHIIbI — MOXUIIIEHUE MTaPOJICH;

e Trojan Clicker — oTkpsiBaeT Ha KOMIIBIOTEPE BEO-CCHUIKH O3 BeaoMa
MIOJIH30BATES;

e Trojan Downloader — 3arpy3ka u3 uHTepHETa KakuX-1100 (aiiaoB 6e3
BeJIOMa T0JIb30BATEIIs;

e Trojan-Dropper — uncTammupyer 0e3 BeIOMa IMOJIb30BATEINIA JIPyTUe
BPEJIOHOCHBIC MPOTpaMMBbl Ha 3apa)KCHHBIM KOMITBIOTEP W 3aITyCKaeT
uX;

e Trojan Proxy — 3amyckaeT 0e3 BeJoMa IOJIb30BATENs TPOKCH-CEPBEP
Ha 3apaXEHHOM KOMIIBIOTEPE;

® [IPOYNE TPOSHIIHI.

CeteBble uepBU MoApazaAensaoTcs Ha nmodtoBbie (Email-Worm), ucmos-
syrome uHtepHer-neimkepsl tuma ICQ (IM-Worm), ucnosb3ytomue IRC-
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cpenctBa Unrepuer-obuienus: (IRC-Worm), 3apaxatomue MaTepHET-cepBEphI
u npoure. [1ouTOBBIE YEPBU MOCIE UHCTALUISALMN B CUCTEME MOTYT PacChliaTh
ceOst o BceM aapecaM, 0OHapyKEeHHBIM B agpecHoi kaure Windows u B ¢aii-
Jax DJICKTPOHHOW MOYTHI. J[pyrWe BUIBI CETEBBIX YE€pPBEM MOTYT pPACCBHUIATH
URL-cchuiky Ha ce0st Wiin Ipyrue cailTol 1Mo ajpecaM, 0OHapy>KEHHBIM B 0azax
WuTepuer-neitmxepoB win |RC-KIMeHTOB, OTKPBIBATh MOTHBINA CETEBOM TOCTYI
Ha JIMCKU KOMITBIOTEpA U IIP.

K BpemoHOCHBIM TporpaMMaM OTHOCATCSI Takke PYTKHThI (rootkits) —
YTUJIUTBI, UCIIOJIb3YEMBIE XaKEpPaMU ISl COKPBITHS CBOEH BPENOHOCHOM Jesi-
TEIBHOCTH Ha 3apaKEHHOM KOMIIbloTepe. {1 3Toro oHu MOAMPUIUPYIOT ore-
PaIOHHYIO CUCTEMY KOMIbIOTEpA. PYyTKHMTBI HE TOJIBKO CKPBIBAIOT CBOE COO-
CTBEHHOE IIPUCYTCTBHE, HO TAK)KE€ U JEHCTBUSA, KOTOPBIEC NMPEANPUHUMAET 3J10-
YMBIIUIEHHUK. PYTKMT MOET CKpBIBAaTh NMPUCYTCTBUE APYTHX BPEIOHOCHBIX
OporpaMM Ha KOMIIBIOTEpE, U3MEHss (pailyioBble JaHHBIE, KIIOYU peecTpa WiIH
AKTHBHBIE ITPOLIECCHI.

Kaxxnp1il (halinoBelif WM CETEBOM BUPYC CYIECTBYET B KaKOU-IHOO 0JI-
Hoil i Heckoabkux OC — DOS, Windows 9%, Windows NT, OS/2, Unix u

T.].

OcobeHHocmu anzopummoB pabomel BupycoB:

— PE3UIEHTHOCTH;
— HCIOJIB30BaHUE CTEJIC-AITOPUTMOB;

— camolu@poBaHue U NOJIUMOPPUYHOCTD;
— HCHOJIb30BaHUE HECTAHAAPTHBIX IPUEMOB.

PesupeHTHBI BUPYC TpU WHOUIHUPOBAHUU KOMIIBIOTEpA OCTAaBISET B
OINIEPAaTUBHOM NaMSTU CBOKO PE3UJACHTHYIO 4acTh, KOTOpas 3aTEM IlepexXBaThIBa-
€T oOpalleHusl ONepPaIMOHHON CUCTEMBI K 00bEKTaM 3apa)KEHUsS U BHEIIPSETCS B
HUX. Pe3usieHTHbIE BHUPYCHl HAXOIATCS B MAMATH W SBISIIOTCS AKTUBHBIMU
BILUIOTH JI0 BBIKJIFOUYECHHSI KOMIIBIOTEPA WM MEPE3Arpy3KH OINEPALIMOHHOM CHC-
TEMBI.

Pe3nieHTHBIMU MOXHO CUMTaTh MaKpO-BHPYCHI, TOCKOJIBKY OHH TMOCTO-
SIHHO TIPUCYTCTBYIOT B TIAMSITH KOMIIBIOTEpA Ha BCE BpeMs paOOTHI 3apaKeHHO-
ro pefaxkTopa.

HepesuieHTHbIE BUPYCHI HE 3apakaloT MaMsATh KOMIIBIOTEpA U COXpaHsi-
10T aKTUBHOCThH OTpaHUYeHHOE BpeMsi. HekoTopbie BUPYCHI OCTaBIISIIOT B orepa-
TUBHOM MaMsITH HEOOJBIINE PE3UJCHTHBIE MPOrpaMMbl, KOTOpbIE HE pacHpo-
CTpaHsAIOT BUpYC. Takue BUPYChI CYUTAIOTCS HEPE3UICHTHBIMHU.

Hcnonp30BaHue CTEIC-AITOPUTMOB MO3BOJIAET BUPYCaM MOJHOCTHIO WIIH
YaCTUYHO CKpBITH cebsi B cucrteMe. Hambomnee pacrmpocTpaHEHHBIM CTeEJC-
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JITOPUTMOM sBIIsieTcs nepexBar 3arnpocoB OC Ha yTeHHe/3aluch 3apaKeHHbBIX
00beKTOB. CTelnc-BUPYCHI MIPH 3TOM JIMOO BPEMEHHO JIeHaT UX, N0 «IOJCTaB-
JSIFOT» BMECTO ce0si He3apaKeHHbIe yyacTkH mHopmanuu. B ciaydae makpo-
BUPYCOB HanOoJjee MOMYJISIPHBIA cII0cOO — 3ampeT BhI30BOB MEHIO IPOCMOTpa
MaKpOCOB.

CamomudpoBanre W TOTUMOPGUYHOCTH HCHOIB3YIOTCS MPAKTHUYECKU
BCEMU THIIAMHU BUPYCOB JUISI TOTO, YTOOBI MAKCUMAIILHO YCIIOKHUTH TPOLICAYPY
netekTupoBanus Bupyca. [lomumopdusie Bupycsl (polymorphic) — 3To mocrta-
TOYHO TPYAHOOOHApYXKMBaeMble BUPYCHI, HE MMEIOIINE CUTHATYp, T.€. HE CO-
JepKallliie HU OJHOTO IOCTOSHHOI'O y4yacTKa Koja. B OonblIMHCTBE cityuaeB
aBa 00pasla OJHOTO M TOTO K€ MOJIUMOP(HHOTO BHpyca HE OYAYT UMETh HH OJI-
HOT'O COBMAJICHUSA. DTO AOCTHraeTcs MH(POBAHUEM OCHOBHOIO Tella BUpYyca U
MOU(PHUKAIMSIMA TPOTPaMMBbI-paciIupoOBIIHKA.

Mo decmpykmuBHeim Bo3MoxHoCcmAM Bupycbl nodpa3densmcsa Ha:

— 0Oe3BpeaHbIC, T.€. HUKAK HE BIUAIOMNE Ha padOTy KoMmmbioTepa (KpoMme
YMEHBIIIEHUsI CBOOOIHOTO MECTa Ha JHNCKE B PE3yJIbTaTe CBOECTO Pa3MHO-
KEHUS);

— HEOIAacHbIe, BIMSIHUE KOTOPHIX OTPAHMYMUBACTCS YMEHBIIIEHHEM CBOOO-
HOTO MECTa Ha IUCKe U rpadnIeCKUMHU, 3ByKOBBIMU U Tp. dddeKkTamu;

— OITaCHBIC BHPYCHI, KOTOPBIC MOTYT IMPUBECTU K CEPHE3HBIM cO0SM B pado-
TE KOMITBIOTEPA;

— OYEHb OIACHBIC, B AJITOPUTM PabOTHI KOTOPBIX 3aBEOMO 3aJI0KEHBI TIPO-
HeAyphl, KOTOPbIE TPUBOJAT K MIOPYE MPOTPAMM, YHHUTOKEHHIO (hailioB.
[TonHyro UHGOPMAILIUIO O MHOTOYMCIEHHBIX W3BECTHBIX BHUPYCaX MOXKHO

HaWTU Ha calTax ¢GupM, MPOU3BOJAUTEICH AaHTUBUPYCHBIX MPOrpamMM, HaNpH-
Mep, Ha caiite Jlaboparopuu Kacnepckoro http://www.kav.ru.

AHmueupycHble npozpammuol

Jlst 60pBrOBI C KOMIBIOTEPHBIMU BHUPYCAMH HCTIOJIB3YIOTCSI aHTHUBUPYC-
HbIE ITPOrpaMMBbl. Tak Kak KOMIBIOTEPHI MPOCTHIX MOJIb30BATEIICH, HE TTOJIKIIIO-
yeHHble K MHTEpHETYy, BCKOpPE MEPECTAHYT CYIIECTBOBATh, MEPBOM MpPOrpam-
MO, ycraHaBinuBaeMou Ha IIK mociie ycTaHOBKM OnepaniMOHHOM CHUCTEMBI,
J0JKHA OBITh aHTUBHPYCHAs cuctema. MIHTepHET B HacTosIee BpemMsi — UCTOU-
HUK TOBBIIIICHHON BUPYCHON OMACHOCTH, OCOOCHHO MPH MOCEUIEHUN XaKEPCKUX
Y pa3BIICKaTEJIbHBIX CAalTOB!

B cocTaB COBpEMEHHBIX AHTHUBUPYCHBIX CUCTEM BXOIAT, KaK MPaBUIIO,
HECKOJIBKO IPOTPaMMHBIX KOMIIOHEHTOB:
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— CKaHep — MporpaMMa MpPOBEPKU 3aJaHHBIX JUCKOB, MaroK wid ¢Gaiios
II0 YKa3aHUIO NOJIb30BATEISA, M0 PACIIMCAHUIO WM IO KOMAaHJI€ MOHUTO-
pa, IporpaMMBbl ITPOBEPKH DJIEKTPOHHOMW ITOYTHI WIIM CKPHUIITOB;

— MOHMTOP, 3aIlyCKaIOIIUN IPOrpaMMy-CKaHep I IPOBEPKU BCEX 3aIlyC-
kaembix Ha [IK nporpamm u oTkpbiBaembIx (alijIOB JaHHBIX, HAUMHAS C
MoMeHTa 3amycka OC;

— TpOrpaMmbl MPOBEPKHU (DAMIIOB ANEKTPOHHON MOYTHI U CKPUIITOB B (paii-
nax MHTepHeTa, moCTynarmux Ha KOMIIBIOTED;

— mporpamMma OOHOBJIEHHUS! aHTUBUPYCHBIX 0a3;

— LEHTP YIPaBJICHUs, NO3BOJIIOIMIMK 331aTh PACIUCAaHUE CKAHUPOBAHUS
nanok, 0OHOBJIEHUs 0a3 U IPOYHE MapamMeTpbl pabOThI.

B aHTMBHpPYCHBIX CKaHepax I IIOMCKa U3BECTHBIX BUPYCOB UCIIOJb3Y-
FOTCS IBa OCHOBHBIX METO/A: CUTHATYPHBIN IMONUCK U IBPUCTUYECKUIN aHAJIU3.

CurHarypol WM MacKoW BHpycCa SIBIIIETCS HEKOTOpas IOCTOSIHHAs I10-
CJIEI0BATEIbHOCTh KOJAQ, CrelM(pUYHas 1 3TOr0 KOHKPETHOro BHpyca. Bcee
CUTHATYphl pa3MEUIeHbl B AaHTUBUPYCHOM 0a3ze — crnenuaibHOM XPaHWIIUIIE, B
KOTOPOM IPOTpaMMa-aHTUBUPYC XPAHUT XAPAKTEPHBIE KOJbl BPEIOHOCHBIX
IIPOTPaAMM.

Meton 3BpUCTHYECKOTO aHAIN3a MPOBEPSET HE KOJ MOJO3PUTEIBHOTO
daiina, a ero nevictBus. st Toro 4ToObl pa3MHOXKATHCS, BUPYC TOJDKEH KOTH-
pOBaTh CBOE TEJIO B MaMsTh, OTKPHIBATH JIPYTHE UCIIONHIEMBbIC (Dailyibl U 3amu-
ChIBaTh TyJla CBOE TEJIO, 3AIIMChIBATh JAHHBIE B CEKTOPHI )KECTKOTO TUCKA U T.J.
Ectb XapakTepHble JEUCTBUS U 'y CETEBOIO YEPBS — NOCTYII K AAPECHON KHUTE U
CKaHMPOBAHUE KECTKOIO JUCKA Ha MpeAMET OOHapYyXEHUs aJlpecoB IJIEKTPOH-
HOM TouTkl. brarogaps 3ToMy BpUCTUYECKHIM aHAIM3ATOpP CIIOCOOEH OOHapy-
KUTb Ta)K€ T€ BPEIOHOCHBIE KOJbI, CATHATYPBI KOTOPBIX €111 HEU3BECTHBI.

AHTUBHPYCHBIE CKaHEPHI MOKHO PA3AEIUTh HA JIBE KATETOPUU — YHHUBEP-
CaJbHBIE U CHEUWAIM3UPOBAHHBIE. Y HUBEPCAIBHBIE CKaHEPhl PACCUUTAHBI Ha
MOKMCK M 00€3BpEKMBAHKUE BCEX TUIOB BUPYCOB BHE 3aBUCUMOCTH OT OIEpaly-
OHHOM CUCTEMBI, Ha pabOTy B KOTOpOW paccuuTaH ckaHep. Crienualin3upoBaH-
HbI€ CKaHEphl MpeTHa3HAuYEHbI sl 00€3BPEKUBAHUS OTPAHUYEHHOTO YuCia BU-
PYCOB WJIM TOJBKO OJHOTO HUX KJacca, HallpuMep Makpo-BUpycoB. Cnienuanusu-
POBAaHHBIE CKAHEPBI, PACCUMTAHHBIE TOJBKO HAa MAaKpPO-BUPYCHI, YACTO OKa3bIBa-
I0TCS HauboJsee yA00HBIM U HAJICKHBIM PELICHUEM ISl 3aIUThl CUCTEM JOKY-
MeHTooOopoTa B cpeaax MMicrosoft Word u Excel.

K nocrouHcTBaM yHHBEpCAJIBbHBIX CKaHEPOB OTHOCHUTCS OOJBIIOE KOJU-
YeCTBO BUPYCOB, KOTOPBIE€ OHM 3HAIOT M MOTYT OOHapy>KuMBaTh U 00€3BPEKHU-
BaTh. HemocTatku — OTHOCHTENBHO HEBBICOKAS CKOPOCTH PabOTHI U OOJBILIOM
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pa3Mep aHTUBHUPYCHOH 0a3bl, KOTOPYI0 HEOOXOJUMO CHUCTEMATHUYECKH OOHOB-
JATh (KENAaTeIbHO KAXKIbIN JEHD WM Yallle).

CymectBytoT Takke CRC-ckaHepbl, IpUHLIKIT pabOThl KOTOPBIX OCHOBAH
Ha TOJICYETe KOHTPOJBHBIX CyMM (ailioB U CUCTEeMHBIX cekTopoB. DT CRC-
CYMMBI 3aT€M COXPaHSIOTCS B 0a3€ JaHHBIX 3TOM MPOrpaMMbl, KaK, BOPOYEM, U
HEKOoTOopas Jpyras uH(opmamus: JIMHBI (PaiyioB, JaThl UX MOCIEAHEH MOJU-
¢ukanuu u 1.1. [Ipn nocnenyromem 3amycke CRC-ckanepsl CBEpSIOT JaHHBIE,
coJiepkanirecst B 6a3ze JaHHBIX, C peajbHO MOACUNTAaHHBIMU 3HaueHusIMU. Ecin
uHpopmanus o ¢aiine, 3anMcanHas B 0a3e JaHHBIX, HE COBIAJAET C PEaJIbHBIMU
3HaueHusAMH, TO CRC-CKkaHepbl CUTHAIM3UPYIOT O TOM, YTO (pailsl ObUT H3MEHEH
WIH 3apPAKEH BUPYCOM.

Ecnu Ha koMnbroTEpE HaliIeH BUPYC, HEOOXOUMO C/ENaTh CIEaYOIIEe:

1. Ecan koMnproTep NOJIKIIIOYEH K CETH, HEOOXOAMMO OTKIIOYHUTH €T0 OT
CeTH M NPOMH(POPMHUPOBATH CUCTEMHOTO aJAMHHUCTpATOpa. DTO 3aIIUTUT cep-
BEp U Jpyrue pabouue CTaHIMM OT 3apakeHus. Ecim ke BUpYC yXe 3apa3ui
CEpBEP, OTKIIFOUEHUE OT CETH HE TIO3BOJIUT €MY BHOBb IPOHUKHYTH Ha KOMIIbIO-
Tep nocie jedeHus. [loaxmoueHne K ceTh BO3MOXKHO JIMIIb MOCJHE TOTO, Kak
OyIyT BbIJICYEHBI BCE CEPBEPHI U pabOUYUE CTaHIUH.

2. Ilpu moMoIIM aHTUBUPYCHOW MPOTPAMMBI HY)KHO BBUICYUTH 3apakKeH-
Hble (DaIIIbI U 3aTEM MPOBEPUTH UX PAOOTOCNIOCOOHOCTH. ECiu BO3MOXHO, ciie-
IyeT BOCCTAHOBUTH 3apa’K€HHbIE (Pailiibl U3 apXUBHOM KOIMUHU, MPEIBAPUTEIBHO
MIPOBEPHUB apXWB Ha OTCYTCTBHE BUpYycOB. llocie yeueHuss ot BHpyca xena-
TEJIbHO BBIOJIHUTH CKAHUPOBAHUE BCEX JINCKOB KOMITBIOTEPA.

3. Ecniu oOHapyXeH pe3u/IeHTHBIN (haiiJIoBBI BUPYC, CIENYET yOSIUThCS
B TOM, YTO MporpamMme-ckaHepy JaHHbIA BUPYC U3BECTEH, U OHAa 00€3BpEeKHUBa-
€T €ro Pe3nuJCHTHYI0 4acTh. 110J1I€3HO 03HAKOMUTBCS U C APYTMMH XapaKTEpH-
CTHUKaMHU BUpYycCa: THIIAMU 3apa)kaeMbIX BUPYCOM (haijioB, NEHCTBUSIMHU BUpyca
u npouee. MictounnkoM noapoOHON MHGOPMAIIMK MOXKET CIIYXUTh «BupycHas
sHuukmoneausi» Jladoparopun Kacnepckoro  (http://www.viruslist.com/ru/
viruses/encyclopedia).

B nokanpHBIX CeTSX MPEANPUITHI MOTYT MCIIOIb30BATHCS CIIEIMAIbHbBIE
Mepbl 00pbObI C MPOHMKHOBEHUEM BHUPYCOB: 3alpeT MOJIb30BaTEIsIM, HE 00J1a-
JAIOIUM aIMUHUCTPATUBHBIMU MPAaBaMH, UCIIOJIb30BaTh YCTPOMCTBA AJis pabo-
Thl C ONTUYECKUMHU JUCKaMH, Qudi-kaptamu, USB-dusm namsaTeio, [uckeTamu
U TIp.; 3aldTa KOMITBIOTEPOB MEXKCETEBBIM JKpaHoM (OpaHamay’poM); Ha-
CTpOMKa MPOKCH-CEPBEPA C TIOCTYIIOM IOJIb30BATENEN TOJIBKO K pa3peIieHHbIM
pecypcaM JokanbHOU cetu u MHTepHeTa. CTpaTrernyeckuM KOMIIOHEHTOM 3a-
LIUTHl JAHHBIX OT BUPYCOB SIBJSIETCA CUCTEMATUYECKOE PE3EPBHOE KONMHUPOBA-
HUE HHPOPMAITIH.
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Ceprucdukanueit aHTUBHPYCHBIX mporpamm 3anumaerca ICSA -
International Computer Security Association — MexayHapoaHas acCOIHaIHs
0 KOMITbIOTEpHOM Oe3omacHOoCTH (ocHOBaHa B 1992 roxay). B TectupoBanusix,
npoBomumbix  ICSA Labs, wucnomp3yercs BpEIOHOCHBIH KOJ Kak U3
coOcTBeHHOW Kojuteknmu, Tak u w3 crmucka WildList (crimcok Bupycos
HedopManpHOW — MexayHapoxaHou —opramm3amuu  WildList  Organization
International). Ilo pe3ymbraraM WCCIEAOBaHWW MPOJYKTAM  BBITAETCS
ceptudukar |ICSA — ero ynoctanBaroTcsi T€ aHTUBUPYCHI, KOTOPBIE CTIOCOOHBI
oboHapyxuth 100% BupycoB u3 crimcka WildList, BemymienHoro 3a mecsir 10
ucnbITaHui, u He MeHee 90% BUpycoB U3 coocTBerHHol Kosekiuu |CSA.

B cniucke cepruduiupoBanubix |CSA aHTUBUPYCOB B HACTOSAIIEE BPEMsI
00JbIIOE KOJMYECTBO Mporpamm Oosiee yem 20-TH pa3IMYHBIX MPOU3BOJIUTE-
JIeil, HEKOTOpBIE U3 MIPOrpaMM MpUBEAEHbI B Ta0mIe 3.8.

Tabnuma 3.8. AuTHBUpYCHBIE TporpaMMel, ceptuduumpoBanabie |CSA ms
Windows 7 (http://www.icsalabs.com/products?tid[]=4216)

[IponykT [IpousBonuTenb
AntiVirus with Spy Sweeper Webroot Software, Inc.
eScan Internet Security MicroWorld Technologies, Inc.
ESET NOD32 Antivirus Eset spol. s.r.o.
Microsoft Forefront Client Security Microsoft Corporation
Microsoft Security Essentials Microsoft Corporation
Norman Security Suite Norman ASA
Panda for Desktops Panda Security
Panda Internet Security 2010 Panda Security
PC Tools Spyware Doctor with AntiVirus |PC Tools Software
Webroot Internet Security Essentials Webroot Software, Inc.

CpaBHEHHE PAa3IUYHBIX AHTHBHPYCHBIX MPOTPaMM MOXKHO HAWTH, Ha-
npuMep, Ha caire http://www.av-comparatives.org. MecTa 1o npoieHTy o0Ha-
PYKEHHBIX BUPYCOB I10 JaHHBIM 3TOTO caiTa MoKa3aHbl B TadmuIe 3.9.

AHTHBHPYCHBIE TIPOTPAMMBI ITOCTOSTHHON COBEPIICHCTBYIOTCS, TOITOMY
B MX IIOJCHCTEMAax OOHOBJIEHHS MOXKET OBITH 3aJaH IapaMeTp 3arpy3KH He
TOJBKO OOHOBJIEHHH AHTUBHUPYCHBIX 0a3, HO W IPOTrPaMMbI aHTHBHPYCHOTO
CKaHepa.

B nacrositiiee Bpemst Hanbosiee KpynHbie (GUPMBI, TIPOU3BOJAUTEIH AHTH-
BUPYCHBIX MPOIPAMM, BBIMYCKAIOT X B COCTaBEe KOMIUIEKCHBIX CHCTEM obecrie-
YEeHUS] KOMITBIOTEPHOM 0€3011aCHOCTH.
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http://www.icsalabs.com/vendor/microsoft-corporation
http://www.icsalabs.com/product/norman-security-suite-0
http://www.icsalabs.com/vendor/norman-data-defense
http://www.icsalabs.com/product/panda-desktops-0
http://www.icsalabs.com/vendor/panda-software
http://www.icsalabs.com/product/panda-internet-security-2010
http://www.icsalabs.com/vendor/panda-software
http://www.icsalabs.com/product/pc-tools-spyware-doctor-antivirus
http://www.icsalabs.com/vendor/pc-tools-software
http://www.icsalabs.com/product/webroot-internet-security-essentials
http://www.icsalabs.com/vendor/webroot-software-inc
http://www.av-comparatives.org/
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OxHa W3 NUAMPYIONIUX KOMIAHUA B 9TOM  Tagmuma 3.9. ITorosbie
oOmactu B Hamei crpane — Jlaboparopus Kacrep-  yecra no tectuposanuio

CKOTO (http://www.kaspersky.ru/ AHTHBUPYCOB
business_products). (Www.av-
Komriekc IMPOAYKTOB KaSpeI’Sky Open ComparativeS.org’

Space Security — pemenus i 3alUTHl BCEX TH- HO6DPB 2009 )

IIOB CETEBBIX Y3JI0B — OT MOOMIBHBIX YCTPOMCTB [)Me-

JI0 CEPBEPOB; KOHTPOIb BCEX BXOMAIIUX U HUCXO- | oo IIporpamma

JSAIIMX [TOTOKOB JAHHBIX HA KOMIIBIOTEPE — 3I€K- | 1 |AVIRA

TPOHHOM MOYTHI, MHTEPHET-TpauKa U BCEX ceTe- [ o |G DATA

BBIX B3aWMOJICHCTBHUM, BKIIOYACT B ce0s 4 BBIIYC- [ 3 Kaspersky

Ka: _ 4. |[ESET NOD32

e Kaspersky Work Space Security (1- 5 [F-Secure
Ypo8Hesas 3auuma) — perieHue i [eHTpau- 6. |Avast BitDefender,
30BaHHOM 3aIIUTHl padoyux cmauyuii, B TOM eScan
yucjae HOyTOYKOB B KOPHOPATUBHOM CETH U 3a 7. |AVG. TrustPort
ee TIpelielaMi OT BCEX BHJIOB COBPEMEHHBIX g ngec
MHTEPHET-YIPo3: BHPYCOB, IIMHOHCKHX MPO- (o Symantec
IPaMM, XaKEPCKHX aTak H crama. _ 10. [Sofos

o Kaspersky Business Space Security (2- 11, |Norman, Kingsoft
VpoeHesas 3awuma) - 3allAIIaeT padoyue : ’

CTaHIMU U (DANJIOBBIE CEpBEPHI OT BCEX BHUIOB BUPYCOB, TPOSHCKUX TPO-
rpamMM U 4epBEW, MPEAOTBPAIIACT BUPYCHBIEC SMUAECMUH, A TAKKE

e o0OecrneunBaeT COXPaHHOCTh MHGOPMAIIMK ¥ MTHOBEHHBIN JTOCTYII MOJIh30Ba-
TEJIE K CETEBBIM peCcypcam.

e Kaspersky Enterprise Space Security (3-yposnesas 3awuma) 3amummact
pabouune cranuuu, GanaoBble M MOYTOBBIE CEPBEPHI OT BCEX BHUJIOB COBpE-
MEHHBIX UHTEPHET-YTPO3.

o Kaspersky Total Space Security (muocoyposnesas 3awuma) 3amuiiaet
BCE€ Y3JIbI KOPIIOPATHUBHOM CETH JII000TO MaciTaba U CIOKHOCTH OT COBpE-
MEHHBIX UHTEPHET-YTPO3.

Kommnonents cuctembl Kaspersky Total Space Security (http://www.ka-
spersky.ru/enterprise_space_security):

. Anmuesupyc Kacnepckozo ons Windows Workstation
. Anumusupyc Kacnepckoeo ona Linux Workstation
. Aumueupyc Kacnepckoeo onsa Windows Server

. Kaspersky Mobile Security Enterprise Edition
. Anmusupyc Kacnepckoeo o Windows Servers Enterprise Edition
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. Aunmueupyc Kacnepckoeo onsa Linux File Server
. Aumueupyc Kacnepckoeo ons Samba Server
. Anmueupyc Kacnepckoeo ons Novell NetWare

. Anmuesupyc Kacnepckoeo ons Microsoft Exchange 2000/2003
. Kaspersky Security ozs Microsoft Exchange Server 2003
. Kaspersky Security ozs Microsoft Exchange Server 2007
. Anmueupyc Kacnepckoeo ons Lotus Notes/Domino

. Anmueupyc Kacnepckoeo onsa Linux Mail Server

. Kaspersky Mail Gateway

. Kaspersky Anti-Spam

. Aumusupyc Kacnepckoeo ons Microsoft ISA Server

. Aumusupyc Kacnepckoeo ona Proxy Server

. Aumusupyc Kacnepcroeo ona Check Point FireWall-1

. Kaspersky Administration Kit

B tabmuie 3.10 mpuBeneH CNHCOK 3alllUIIAEMbIX OOBEKTOB PA3TUUHBIX
BBIITYCKOB 3TOW CUCTEMBI.

Tabmuma 3.10. Bo3MOXHOCTH pa3IMYHBIX BBITYCKOB crcTeMbl Kaspersky Open
Space Security

Kaspersky Kaspersky | Kaspersky | Kaspersky
3amuiraeMele Work Business Enterprise Total
00BEKTHI Space Space Space Space
Security Security Security Security

PaGouwne cranmuu X X X X
@daiyIoBBIE CEPBEPHI X X X
ITouToBBIE CEPBEPHI X X
NuTepHeT-1umo3sl X
CwmaptdoHnbl X

Hexotopbie pUpMBI BBITYCKAIOT OECIIIaTHBIE AHTUBUPYCHBIE IIPOTPaMMBI
JUISL TOMAIITHETO MCIIOJIB30BAHUS MM MPOOHBIC BEPCHU C OTPAaHMYCHHOU (PyHK-
uoHaNbHOCThIO. Hampumep, nemenkas ¢upma AVIRA mpennaraer ckadatb
OecrutatHyto Bepcuto — mporpammy AntiVir Personal Edition Classic
(http://www.free-av.com), sTa mporpamma 3allMIaeT MOIb30BATEIS HE TOJBKO
OT BHPYCOB, YepBel M TPOSHOB, HO TAaKXKE OT MPOrpaMM-IIyTOK, PYTKUTOB U
¢umunara. [InnoHcKkHUe W pekIaMHbIe MOIYJIHM 3Ta BEPCHs OOHApYKHMBAaTh HE
yMeeT, moio0Has 3aniiuTa IMeeTCsl TOJIbKO B miatHoi Bepcun AntiVir Personal
Edition Premium u Bepcusx mpoaykTa Juist pad0O4MX CTAHIUH U CEPBEPOB. DTH
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BEPCUU TaK)KE MOXKHO OCCIUIATHO CKayaTh IS MPEIBAPUTEIHBHOTO O3HAKOMIIC-
HUA ¢ HUMHU B TeueHue 30 aHei.

[TomoOHast cuTyanusi ¢ aHTUBHPYCHBIMH IpOrpaMMaMu Avast! — BEpPCHIO
U ToMairHero ucrnonb3oBanus Home Edition moxuo 3arpy3uts yepes Mn-
teprer (http://www.avast.ru/Free_avast _home_edition.htm) u wucnoms3oBath
OeCIUIaTHO TMOCJE PEruCTPaliy TOJIb30BATENSI W TIOJYyYCHHs KITFO4a JUIsl HC-
MIOJIL30BAHUS Yepe3 AIEKTPOHHYIo mmouty. pyrue Bepcuu — Avast! Professional
Edition, Avast! Server Edition u mip. SIBIISIFOTCS TJIATHBIMH.

3.2.3 ApxuBauus cannoB

B omnepammonnoit cucreme Windows XP u Gosee crapmmx BepcUsX
UMEIOTCSI COOCTBEHHBIE CpeJicTBa apxuBaiuu ¢ainoB (coznanue ZIP-apxuBa)
koManoil [lepemecTuTh — [lanka apxuBa B KOHTEKCTHOM MEHIO WJIM ITyHKTE
daiin T1aBHOTO MEHIO JIJIs TPYIIbI BEIOPAHHBIX (DAiJIOB MM MAIoK.

OnHako Hamboyiee W3BECTHBIC Mporpammbi-apxuBaTopel WinRar u
WinZip npenocTaBisiioT MOJIb30BATEIIO JOMOJHUTEIbHBIC BO3MOKHOCTH, Ha-
npumep, aas WinRar:

— co3gaHue apxuBoB B (popmatax RAR u ZIP;

— pazapxuBarus 11 apxuBoB popmaTtoB RAR, ZIP, ACE, ARJ, CAB, ISO,
JAR, LZH, TAR u np.;

— TOJJIEPKKA TEXHOJIOTHH MepeTacKuBaHus Mpu padoTe ¢ apxuBamu (drag &
drop);

— BO3MOXHOCTb MCIOJIb30BaHUs UHTEP(DEica KOMaHIHON CTPOKH;

— 3a/IaHue CTEMEeHM CKaThs (0e3 CxKaTHs, CKOPOCTHOM, OBICTPBIN, OOBIYHBIMH,
XOPOIIINA, MAKCUMAIbHBIN );

— TPUCYTCTBHUE B KOHTEKCTHOM MEHIO pabOThI ¢ (pailyiaMu U marnkaMu KOMaH]
nporpammbl WinRar (100aBuTh B apXuB, 100aBUTh B apXUB <UMS>, 100a-
BUTH B apXUB U OTIPABHTH O €-Mail, 100aBUTh B apXuUB <HMS™> M OTIPABHUTh
o e-mail);

— mnoanepxkka koaupoBku Unicode B umeHax (aityios;

— TECTHUPOBAHUE aAPXHBOB TOCIIE YITAKOBKH;

— KpOME TOro, BOBMOXXHOCTH TOJbKO A popmaTta RAR:
® 3aHECEHHUE B apXHUB TOJIBKO (haiiyioB IS 3aJJaHHBIX YCIOBUN WX U3MEHE-

Hus (C TH0O0BIM BpEMEHEM; CTapllie, YeM; HOBEE, UeM; U3MEHEHHBIE JI0;

HM3MEHEHHBIE MOCIIE);

® CO3/7aHHE MHOTOTOMHBIX apXHBOB, COCTOSALINX U3 HECKOIBbKUX (DaiiyioB
3aJIaHHOTO pa3Mepa JJisg OAHOro apxuBa (MMeHa (aiaoB UMEIOT BU]]

«ums_Ttoma.partNNN.rar», rie NNN — Homep Toma);
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® CO3/aHHE CaMOPACTIaKOBBIBAIOIIMXCSI OOBIYHBIX 1 MHOTOTOMHBIX SFX-
apXuBOB (EXe-(ailnon);

e cozaanue HenpepbiBHBIX (solid) apxuBoB — apxuB RAR, yrakoBaHHBIH

CHEIHATbHBIM CIIOCOOOM, TPU KOTOPOM BCE CXKUMaeMble (aiibl pac-

CMaTPHUBAIOTCS KaK OJIUH MOCJIEI0BATENIbHBIN MOTOK JaHHBIX;

BBIOOp — apXUBHUPOBATH WM HET OTKPBITHIC MTOJIB30BATEIISIMU (haiilibl;

BO3MOKHOCTh COXpaHCHHS JTaHHBIX 0 mpaBax goctyna (it NTFS);

BO3MO>XHOCTh BOCCTAHOBJICHUS (DU3HUECKU MTOBPEKICHHBIX aPXUBOB;

mUppPOBaHUs JAHHBIX U UMEH (PAisIOB MU 3aJ