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NudopmaTuka — Hayka, U3ydaroiasi o01ye cBoiicTBa MHPpOpMaIu, 3a-

KOHOMEPHOCTHU M CIIOCOOBI €€ CO3JaHusl, XpPaHEHUs1, TIOUCKA, MPEe0OPa3OBAHUS U

HCITIOJIb30BAHH:A C ITIOMOIIIBIO KOMIIBIOTCPHBIX CUCTCM.

Ha caitite MunucrepctBa oOpa3zoBanus u Hayku Poccuiickoit denepanuu
npuBeneHa «l[IpumepHas mporpamMma mo uH(pOpMaTuke U UHGOPMAITMOHHBIM
TEXHOJOTUSAM» I cpeaHero  (momHoro) — obmero  oOpa3oBaHMS
(http://window.edu.ru/window_catalog/files/r37206/09-1-s.pdf ) u «I[IpumepHas
porpamMma JUCUUIUTMHBI HH(OPMATHKA», COCTABIEHHAs] B COOTBETCTBUM C I'OC-
yIapCTBEHHBIMU  00pa3oBaTEeNbHBIMU  CTaHAApTaMHU  BbICHIEro  mpodec-
CHUOHAJILHOTO 00pa3oBaHus i HanpaBieHuil « Texunyeckue Haykuy, «O6pa3zo-
Banue» u mup. (http://www.edu.ru/db/portal/spe/prog/ntm/mf0201.htm). OGe
IPOrpaMMbl COJIEPKAT PA3EIIb:

— o0umme cBeneHus o0 nHpopManuy,

— amnmapaTHOE ¥ porpaMMHoe o0ecrieueHrne NHPOPMALMOHHBIX CUCTEM,

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

TUMEIUHHON MH(OpPMAaIINH,

— pabota ¢ 6a3aMu JIaHHBIX,

— QJITOPUTMH3AIMS U IPOrPaMMUPOBAHHE,

— JIOKaJIbHBIE U II100aJbHbIE KOMIIBIOTEPHBIE CETH.

CpaBHEHHE [IBYX IMpOrpaMM I1OKa3bIBAET, YTO IIKOJbHBIA M BY30BCKHUUI
Kypchl MH(OPMATUKH JOCTATOYHO OJM3KH MO conepkaHuto. CrenoBaTelbHO,
3a/1aya By3a — YIJIyOUTb 3HaHHUS 1O MH(POPMATHUKE, NOJYYEHHbIE B ILIKOJIE, IO-
3HaKOMUThH CTYAEHTOB CO BCEMH HOBOCTSMH B 00JacCTH TEXHHYECKOTO U MpO-
IrpaMMHOT0 o0ecrieyeHus: HHPOPMAIIMOHHBIX MPOLECCOB, a TAKKE C HUCIONb30-
BaHMEM MH(OPMAIIMOHHBIX TEXHOJIOTHH B UX Oymyiieil npodeccrnoHanbHOM Je-
ATeNbHOCTH. [Ipy BBHIMOTHEHUHM TMPAKTUYECKUX PAOOT CTYIEHT JOJIKEH YCOBEp-
[IEHCTBOBAaTh CBOM HaBBIKM B pabOTe Ha KOMIIBIOTEPE B Ipolieccax o0pabdoTKH,
MOWCKA U XpaHEHUs BCEX BUOB MH(POPMALIHH.

KomMmmbroTep ajis rpaMOTHOrO CIEHMAIUCTa JOJIKEH CTaTh MPHUBBIYHBIM
MHCTPYMEHTOM aBTOMATHU3ALMH €r0 UHTEIJIEKTYaIbHOrO TPY/Ia.

~
~
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I'maBa 1. O6mue cBeneHns 00 HHPOPMAIMOHHBIX TIPOIIeccax

aBa 1. O6wume cBegeHnsa 06 MH(pOPMaALIMOHHbLIX
npoueccax

1.1 NoHsATMEe nHcpopmaumm, ee BUAbl U CBONCTBA

B nurepaType MOKHO HAaWTH JOCTATOYHO MHOTO OTPEICICHUN TepMHUHA
HH(OpMALMA, OTPAKAIOIINX PA3TUYHBIC TTOIXO0/bI K TOJKOBAHUIO 3TOTO TOHS-
THS.

B ®epepanbHom 3akoHe Poccuiickoit ®enepanuu «06 ungpopmayuu,
ungopmamuzayuu  u  3awume  ungopmayuuyn  (http://www.bnti.ru/
dbtexts/analmat/06_2003/licenz/1.htm) maetcs cienyroiiee OnpeaeIeHHe 3TOro
TepMHUHA: «HHGOPMAIIUSI — CBEJICHHS O JIMIAX, IMpeaMerax, (pakrax, COOBITHSIX,
SIBJICHHUSIX W TIPOIIECCax HE3aBUCUMO OT (hOPMBI UX MPEICTABICHUS.

TonkoBBIN cHOBapb PyccKOro sizblka OKeroBa MPUBOAMUT 2 ONPEAEIECHUS
CJI0Ba HH(pOpMALIHS:

1) CBencHust 00 OKpY’KaloIIeM MHPE M MPOTEKAIOIIMX B HEM IIpoleccax,
BOCIIPMHUMAEMBIE YEJIOBEKOM WJIU CHEIHAIBHBIM YCTPOHUCTBOM.

2) CooOleHHs, OCBEIOMIISIIOIINE O IOJIOKEHUU LN, O COCTOSHHUU Yero-
HuOyb. (HayuHo-TexHuyeckas v raseTHas uHpoOpMaIy, cCpejcTBa Mac-
COBOM MH(pOpMaIINK — 1eYaTh, PaJiuo, TEIEBUICHUE, KHHO).

B ungopmamuxe nauboiee 4acto HCMONB3YETCS CIEAYIOIIEE OMpe-
JIeJICHHE ATOr0 TEPMHHA:

EP AV AV AV AP S ST VA AV AP AV AF SV SV SV SV AV SV SV IV SV SV SF S SV AV SV SV SV SV SV SV SV SV S SV S SV AV SV SV SV SV SV SV SV S S SV S SV S SV SV SV SV S5 SV SV SV AV SV 4 SV SV SV SV SV BV SV S SV AV SV A

HNudopmanusi — 3T0 0CO3HAHHBIE CBEACHUS 00 OKPY’KAIOIIEM MHPE, KO-
* TOpBIE SABIISAIOTCS OOBEKTOM XpaHEHUs, MpeoOpa30BaHMsl, IEPEIAYN U UCIOIb30-

B

< Bauus1. Ceedenusi — 3TO 3HAHUS, BBHIPAKCHHBIC B CUTHAJIAaX, COOOIIECHUAX, U3BE- -

. CTHSIX, YBEJIOMJICHUSIX U T.]I.
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Nudopmarius 1 ee CBONCTBA SABJISIOTCA 00BEKTOM HCCIEAOBAHUS IIEJI0T0
psi/la HAyYHBIX JUCHUIUIMH, TAKUX KaK meopus ungopmayuu (MaTeMaTudeckas
TEOpHs CHCTEM TMepenayn HHPOpManuu), KubepHemuxa (Hayka O CBS3H H
yOpaBjIe€HWU B MalllMHaX W JKUBOTHBIX, @ TaKXKe B OOIIECTBE M UYEITOBEUECKHUX
CYILIECTBaX), cemuomuka (Hayka O 3HaKaX WM 3HAKOBBIX CUCTEMAaX), Meopus
Maccoeoit KommyHukayuu (UCCICIOBaHUE CPEICTB MacCOBOM MHMOpPMAIUKU U
WX BIIMSHUS Ha OOIIECTBO), UHpopmamuka, coyuonuxka (Teopus nHGHOpMAIIH-
OHHOTO MeTaboJIM3Ma MHANBUIYATLHON U COIUAILHON MICUXUKH), UHPOPMOOU-
Hamuka (Hayka 00 OTKPBITBIX HHPOPMAITMOHHBIX CUCTEMAX), UHpoOpMayuoio-
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2usn (Hayka O TMOJIYYeHUHU, COXpAaHEHHH M Tepefadye MHPOpMaIiu A paziud-
HBIX MHOXKECTB OOBEKTOB) U T.]I.

Kaxxnoro yenoBeka B MUpE OKpYKaeT MOpe UH(POPMALIMU pa3INYHbIX BU-
noB. CtpemiieHne 3aUKCUPOBATh, COXPAHUTh HAJOJITO CBOE BOCIPHUSTHE WH-
¢dopmarun ObUIO BCErJa CBOMCTBEHHO YeIOBEKY. MO3T uelnoBeKa XpaHUT MHO-
’KEeCTBO MH(OpMaLMU, U UCIONB3YET IJIS XpaHEHHUsI €€ CBOU CIOCOObI, OCHOBA
KOTOPBIX — JIBOUYHBIM KOJI, KaK U Y KOMIbIOTEPOB. UenoBek Bcerna CTpeMuics
MMETh BO3MOXXKHOCTBH TOJENUTHCSA CBOEH MH(pOpMaluel ¢ APYrUMHU JIIOJAbMUA U
HalTU HaJEeXHbIE CPEACTBA JJI €€ Iepeadyd U JOJITOBPEMEHHOI'O0 XpaHEHHUS.
Jlsiss 5TOTO B HACTOAIIEE BpeMs M300pEeTEHO MHOXKECTBO CIIOCOOOB XpaHEHHS
nHGOpMaIlMU HA BHEIIHUX (OTHOCUTEIHHO MO3Tra YeJI0BEKa) HOCUTENSIX U €€ Ie-
penayr Ha OTPOMHBIE PACCTOSHHUS.

OcHoBHbIE BUbI HH(pOpMauM 110 ee popme MpeCTaBICHHs, CIocobam
ee KOAUPOBAHUS U XpaHEHUs], YTO UMEET HauboblIee 3HaUYeHue Ui HHpopMa-
TUKH, 3TO:

— rpaduyecKas Wid U300pasuTeIbHas — EPBbIA BU, 111 KOTOPOIro ObLI
peai30BaH cnocod xpaHeHus MHPoOpMalHuh 00 OKPYKaIIIeM MHUpE B
BUJIC HACKaJbHBIX PHCYHKOB, a MO3JHEE B BHUIE KapTuH, (oTorpadui,
cxeM, yepTexeil Ha Oymare, XOJcTe, MpamMope U JIp. MaTepuanax, u3o0-
paXaroIuX KapTUHBI PEATbHOTO MUPA,;

— 3BYKOBasi — MUP BOKPYT Hac IOJIOH 3BYKOB U 3a/1a4a UX XPaHEHUS U TH-
paXHUpoBaHHMS Oblla pelieHa ¢ M300pPETeHHE 3BYKO3AMMCHIBAIOIINX
ycTpoiicTB B 1877 r. (cM., HarpuMep, UCTOPUIO 3BYKO3AIMCH Ha caillTe —
http://radiomuseum.ur.ru/index9.html); ee pa3HOBHIHOCTBIO SBIsETCS
MYy3bIKaJbHAasA MHGOpMALMS — AJI 3TOro BHJa ObLI M300peTeH crnocod
KOJMPOBAaHUS C HCIIOJIb30BAHUEM CIICLUATIbHBIX CHMBOJIOB, YTO JENaeT
BO3MOKHBIM XPaHEHHE €€ aHaJIOTUIHO Tpadudeckoil nHOpMAIINH;

— TeKCTOBasl — CIIOCO0 KOJUPOBAHUS PEUM YEJIOBEKa CHEIHMaIbHBIMU CHUM-
BOJIaMH — OyKBaMu, MPUYEM pa3HbI€ HAPOJbl UMEIOT Pa3HbIE SA3bIKU U UC-
MOJIB3YIOT pa3jInyHble HA0OpbI OYKB ISl OTOOpa)KEHUsS! pedd; OCOOEHHO
00JIBIII0E 3HAYEHHUE ATOT CIIOCOO MPHUOOPEN Mociae u300peTeHust bymaru u
KHUTOIIEYaTaHNUs;

— YHcJa0Basi — KOJWYECTBEHHAss Mepa OOBEKTOB M HMX CBOMCTB B OKpY-
KaloleM MUpE; 0COOEHHO OOJbIIOE 3HAUYECHHE MpUoOpena ¢ pa3BUTHEM
TOPTOBJIHM, YJKOHOMUKH M JCHEKHOTO 0OMEHA; aHAJIOTMYHO TEKCTOBOU WH-
dbopManuu 11 ee 0TOOpaKEHUsI UCTIONB3YeTCs METO/ KOJIUPOBAHUS CIie-
UATbHBIMA CUMBOJIAaMU — IH(paMu, TMPUYEM CHCTEMBI KOIUPOBAHUS
(cumciieHns) MOTYT OBITh Pa3HBIMH;
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I'maBa 1. O6mue cBeneHns 00 HHPOPMAIMOHHBIX TIPOIIeccax

— BUJeonH(poOpManus — croco0 COXpaHEHUs JBIXKYIIUXCA KapTUH OKpPY-
KAIOLIEro MUpa, MOSIBUBIIMICS C M300pEeTEeHNEM KHHO.

CymiecTByIOT TakKe BHIBI WH(GOpMAIMH, I KOTOPHIX JO CHX TMOp HE
M300pETEHO CMOCOOOB UX KOJUPOBAHHS U XPAHEHHS — 3TO TAKTHJIbHAS WH-
(dopMmanus, nepegaBaeMas OLIYUIEHUSIMU, OPraHoJieNITHYeCKasi, TepeaBaeMas
3amaxaMyd W BKyCaMUW W JPYTUe€ BUJIBI, JJI KOTOPHIX COBPEMEHHAs HayKa Jaxe
HE Hallula MPU3HAHHBIX BCEMHU TEPMHUHOB ONpEACIICHUs (HarmpuMep, IKCTpaceH-
copHasi HHpopMaIus).

Jns nepegaun uH@opManud Ha OOJBIIME PACCTOSHUS TMEPBOHAYAIBHO
HCIOIb30BAIMCH KOAUPOBAHHBIE CBETOBBIE CUTHAJIBI, C M300PETEHUEM DJICKTPU-
yecTBa — Iepefadya 3aKOJWPOBAHHOIO OIPEAEIEHHBIM 00pa3oM CHUTHala o
IPOBOJIaM, TIO3/IHEE — C UCIIOJIB30BAHUEM PAJIMOBOJIH.

Coznarenem obuieni meopuu unghopmayuu 1 OCHOBOIOJIONKHUKOM U (-
poBoii cs3u cunraercs Ko lennon (Claude Shannon). Becemupnyto nsBecrt-
HOCTh €My TpuHec GyHAaMeHTalbHbIM Tpya 1948 roma — «MartemaTudeckas
teopus cBszu» (A Mathematical Theory of Communication), B koropom Briep-
Bble 00OOCHOBBIBAETCSI BO3MOKHOCTh IMPUMEHEHUs IBOMYHOIO Koja IS mepesa-
91 HH(POpPMaLIHH.

Xpanenue wuH(OpMAIMKM TPU HCTIOIH30BAHUM KOMIBIOTEPOB OCYIIIE-
CTBJISIETCS. HA MarHUTHBIX JHUCKaX WM JICHTaX, Ha ja3epHbIXx auckax (CD u
DVD), cnenuaibHbIX YCTPOWCTBAX YHEPTOHE3aBUCUMOMN MaMATH ((DIdII-amMsITh
U Mp.). OTH METOJIbl MOCTOSHHO COBEPIIECHCTBYIOTCS, H300PETAIOTCS HOBBIC
ycTpoiicTBa u Hocutenu uHpopmainuu. O0padboTky nHpopmanuu (BOCIpoOU3Be-
neHue, npeoOpa3oBaHue, nepeaya, 3anuch Ha BHEITHUE HOCUTEHU) BBITTOIHIET
nporeccop Kkomnbiorepa. C NOMOIIBI0 KOMIIBIOTEPA BO3MOKHO CO3J]aHUE U Xpa-
HEHUE HOBOUM MH(OpMAIUKU TIOO0BIX BUAOB, JIS YEro CIYKaT CHEIUaIbHBIC MPO-
rpaMMbl, UCIIOJIb3yEeMbI€ Ha KOMITbIOTEPAX, U YCTPOMCTBA BBOAA HHPOPMALIHH.

Oco0biM BUAOM HH(GOPMALIUK B HACTOSIIEE BPEMsS MOXKHO CUUTATh WH-
dopmanuio, TpeNCTaBlICHHYI0 B TioOanbHOW cetu WHTepHeT. 31mech wc-
MOJIB3YIOTCSI 0COObIE MPUEMBI XpaHEHHsI, 00pabOTKH, MOMCKA U Tepelayu pac-
npeaeneHHoi nHopManmuu O00IbIIUX 00BEMOB UM OCOOBIE CIIOCOOBI pabOTHI C
pPa3IMYHBIMU BUIAMHU UH(POPMALIUH.

[TOoCTOSIHHO COBEPIIEHCTBYETCSI MPOTPaMMHOE OOECIEUECHHE BEIYUIUX
paspabotunkoB (Harmpumep, Microsoft Corporation), obecneuunBaroniee KOIeK-
TUBHYIO pab0OTy C KOPIIOPATUBHON MH(POpMaLIUEH BCEX BUJIOB.

Ceolicmea ungopmayuu

Kak u Bcsakuii 00bekT, nHPOpMaLusa 001aJaeT CBOMCTBAMH. XapaKTEPHOU
OTIUYUTENLHON OCOOCHHOCTh MH(OPMALMU OT APYTUX OOBEKTOB MPUPOIBI U

11


http://cm.bell-labs.com/cm/ms/what/shannonday/paper.html

1.1 ITonsTHe nHPOpPMAITHH, €€ BUIBI M CBOWCTBA

o011ecTBa, ABISETCS Ayajalu3M: Ha CBOMCTBA MH(POpPMALIMU BIUSIOT KaK CBOMCTBA
UCXOJHBIX JTAHHBIX, COCTABIISIOIINX €€ COAEPKAaTEeIbHYIO YaCTh, TAK U CBOWMCTBA
METO/I0B, (PUKCUPYIOIIHX ATy UH(POPMALIUH.

C Ttouku 3peHHss MUHPOPMATUKH HAMOOJEe BAKHBIMU TMPEICTABISIOTCS
CIENYIOUIUE 00ujue KauecmeeHHvle ceoiicmea. OOBEKTUBHOCTb, JOCTOBEp-
HOCTb, TIOJTHOTAa, TOYHOCTh, aKTyaJIbHOCTh, MOJE3HOCTh, IEHHOCTh, CBOEBPEMEH-
HOCTb, MIOHSITHOCTb, IOCTYITHOCTh, KPATKOCTb U TIP.

1) O6bexTUBHOCTH HHpOpManu. OObEKTUBHBIN — CYIIECTBYIONIUI BHE
U HE3aBHCHMO OT 4YeJIOBEYECKOro co3HaHus. MHopmaius — 3To oTpakeHue
BHEUIHEro 00beKTUBHOro mMupa. MHpopmanus oObeKTUBHA, €CJIM OHA HE 3aBH-
CHUT OT METOJIOB €€ (PUKCAIH, YbeTO-TU00 MHEHUS, CYXKICHUSI.

[Tpumep. Coobmienune «Ha ynuie Temno» HeceT CYOBEKTUBHYIO WH-
dopmaruio, a coobuienne «Ha yaune 22°C» — 00bEKTUBHYIO, HO C TOYHOCTBIO,
3aBUCSIICH OT MOTPEIIHOCTH CPEICTBA U3MEPECHHUSI.

OOBEKTUBHYIO HH(POPMALIUIO MOKHO TOJTYYUTh C TOMOLIBIO U3MEPUTEITb-
HBIX TpuOOopoB. OTpaxkasch B COZHAHUHM KOHKPETHOTO 4YeJIOBEKa, MH(POpMAIIHS
nepectaeT ObITh OOBEKTUBHOM, TaK Kak, MpeoOpa3oBbIBaeTcs (B OOJBIIECH WU
MEHBIIIEH CTETEeHN) B 3aBUCUMOCTH OT MHEHUSI, CY>KI€HUSI, ONbITA, 3HAHUI KOH-
KPETHOTO CyOBheKTa.

2) MocroBepHocTh HHpopManuu. MHpopmaius 10CTOBEpHA, €CIM OHA
OoTpakaeT UCTUHHOE TojiokeHune nen. OObekTuBHAs WH(OpMaIUs BCeraa Jo-
CTOBEpHA, HO JJOCTOBEpHAas MH(OpMaLUs MOXKET ObITh Kak 00bEKTUBHOM, TaK U
cyObekTuBHOM. JlocToBepHas nHpopMalys TOMOTAaeT NPUHATH HAM MPABUIIBHOE
pelieHue.

HenocroBepHoil nHpopMalysg MOXKET ObITh MO CAEAYIOIIUM MPUYUHAM:

— TpeIHaMepeHHOE WCKaKeHHWe (ne3mHdbopMaliis) Wi HempeaHaMe-
pPEHHOE HCKaXKeHUE CyOBEKTUBHOTO CBOMCTBA,

— HCKa)XKEHHUE B pe3yJbTaTe BO3JACHCTBUSA NOMEX U HEAOCTATOYHO TOYHBIX
CPEICTB U3MEPEHHUIA.

3) oanoTa nHpopmanun. MHbopmainio MOKHO Ha3BaTh MOJTHOM, €CIIH
€e IOCTaTOYHO JUIsl IOHUMAaHUs 1 NpUHITHS perieHnii. Hemonnas uadopmanus
MO>KET MIPUBECTU K OIIMOOYHOMY BBIBOY WUJIU PEIICHUIO.

4) TouHocTh HH(POPMAIUH ONPEACISETCS CTEICHBI0 e OJIM30CTH K pe-
QTbHOMY COCTOSIHUIO OOBEKTa, Mpollecca, ABJICHUs (MOTPEIIHOCThIO CPENCTBa
U3MEpPEHUs).

5) AKTyaJlbHOCTh MH(pOPMAMHU — BaXXHOCTb JIJIS1 HACTOSIIIETO BPEMEHH,
371000HEBHOCTh, HACYIIHOCTh. MHOrjga TOJNILKO BOBpEMsl MOJy4eHHAs MH-
dbopmars MOKeT OBITh ITOJIC3HA.
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6) [Mose3nocTh (eHHOCTH) HHpOpMarmu. [1o1e3HOCTE MOXKET OBITH OIle-
HEHa NMPUMEHUTETHHO K HYX/1aM KOHKPETHBIX €€ MOoTpeOuTesneld U OleHUBAETCS
0 TeM 3aJia4aM, KOTOPbIE€ MOKHO PELIUTh C €€ TOMOLIBIO.
Camast nienHast uHpopMmanus — oObEKTUBHAS, TOCTOBEPHAs, MOJTHAs, U aK-
TyanbHad. [Ipy 3TOM clienqyer y4duThIBaTh, YTO M HEOOBEKTHUBHAs, He-
nocToBepHas wHpopManus (HampuMep, XYAO0KECTBEHHAs JIUTEpaTypa), UMEeT
OO0JIBIIYIO 3HAYMMOCTD JIJIS1 YETIOBEKA.
ComuanpHas (oOmecTBeHHas) wHpoOpmarus oOnamgaer eme W JI0moJ-
HUTEJIBHBIMUA CBOWCTBAMH:
® UMEET CeMaHTHUYECKUH (CMBICIOBOM) XapakTep, T. €. MOHATUHUHBIN, TaK Kak
MMEHHO B TMOHATHUAX O0OOMIAIOTCS HauOolee CYIIECTBEHHbIE NPU3HAKU
IPEAMETOB, IIPOLIECCOB U SIBJICHUM OKPYKAIOIIEr0 MUPA.

® UMEET S3BIKOBYIO MPUPOAY (KPOME HEKOTOPBIX BHUIAOB ACTETUYECKOW WH-
dbopManm, HampuMep U300pa3UTEITBHOTO UCKycCcTBa). OTHO U TO XK€ Coaep-
KAHUE MOXKET OBITh BBIPAKEHO HAa Pa3HBIX €CTECTBEHHBIX (Pa3rOBOPHBIX)
A3BbIKAX, 3aIIMCAHO B BUJIE MATEMATHYECKUX (POPMYII U T. JI.

C TedyeHueM BpEeMEHHM KOJIMYECTBO HH(OpPMAIMHM pacTeT, WH(POpMaIUs
HAKaIJIMBAETCs, MPOUCXOAUT €€ CHCTeMaTHh3alus, OlleHKa U 00o0meHue. IT1o
CBOMCTBO Ha3BaJIM POCTOM U KyMyinupoBaHuem uHpopmanuu. (Kymymauus — ot
aat; cumulatio — yBenudeHue, CKOILUICHHUE).

Crapenue nHbOpMaLUM 3aKJIIOYAETCS B YMEHBIICHUH €€ IIEHHOCTHU C Te-
yeHueM BpeMeHu. CTapuT MHPOpMAaIHIO MOsIBICHUE HOBOM MH(pOpMAIUH, KOTO-
past yTOUHSIET, JOMOJIHSAET UM OTBEPraeT MOJTHOCTHIO UM YaCTUYHO 00Jiee paH-
Hiol0. HayuHo-texnuueckass uHpopMaiusi crapeer ObIcTpee, 3CTeTHYecKas
(mpou3BeIeHNs UCKYCCTBA) — ME/IJICHHEE.

JloruuyHOCTh, KOMIIAKTHOCTh, YA0OHAasi (hopMa Mpe/CTaBICHUSI 00Jier4aeT
MOHMMaHUE U YCBOCHHE HH(DOpMALIHH.

KonuuecmeeHHble xapakmepucmuxu uHgpopmayuu

UsmepeHue uHpopmayuu 6 mexHuke

B TexHuke (Teopuss KOAMPOBAHHUA W TEpeladyd COOOIIEHWI) MOa KO-
JMYECTBOM MH(POPMAIMHU MOHUMAIOT KOJIMYECTBO KOJUPYEMBIX, MepeaaBaeMbIX
WIH XpaHUMBIX CUMBOJIOB. [Tpu 3TOM MCHONB3YIOT MPOCTON croco0 omnpenese-
HUSI KONMM4YecTBa MH(OpMAIMU, KOTOPHIM MOXET ObITh HazBaH 00beMHBIM. OH
OCHOBAH Ha MOJICYETE YMCIIA CUMBOJIOB B COOOIIEHUH, T. €. CBSI3aHO C €ro JJIu-
HOW 1 HE YUUTHIBAET COJEPKAHUSI.

B BbIUHCIUTENBHON TEXHUKE MPUMEHSIOTCS JBE CTAHIAPTHBIC €UHUIIBI
u3Mmepenus: out (binary digit) u 6aiit (byte).
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bum — vuHNMaNIbHAS SAMHUIIA U3MEPCHHUS HHPOPMAIIUU — BEIMYHHA, KO-
TOpasi MOXKET MPUHMMATh OJHO M3 JBYX 3HAUYCHHU (B MaTEeMaTHYCCKOM IPEI-
craiennu 0 wim 1).

baim — enununa xonudyecta nHpopmarmu B cucteMe CU. bailit - Boch-
MUPa3PSIHBIA JBOMYHBIM KOJ, C TIOMOIIBI0 KOTOPOTro Haubosiee 4acTo Mpe-
CTaBJISIIOT OJWH CHUMBOJI TEKCTA.

Hugpopmayuonnwiit 06vem cooouenun (vapopMaioHHasi eMKOCTb CO-
OOIeHus1) — KOMMYeCTBO WHGOpMAIMU B COOOIIEHWH, M3MEPEHHOE B OWTaX,
OaliTax WM npor3BOoAHBIX equHuiax (Koaittax, Mbaiirax u T. 1.).

1 kuno6aiir (K6aitr) = 2'° Gaiir = 1024 Gaiir,

1 mera6aiit (Mbaiir) = 2'° K6aiit = 1024 K6aiit = 1048576 Gaiir,

1 rura6aiit ([Baiit) = 2'° MBaiir = 1024 MBaiir = 1073741824 6Gaiir,
1 Tepabaiit (TOaiiT) = 2 T'Baiir = 1024 T'Baiir = 1099511627776 Gaiir
UT. I

U3mepeHue uHdopmayuu B meopuu uHpopmayuu (uHPopmayusa Kak
CHAMAs HeonpeodesieHHOCMb )

B teopun nHpopmanmu KonM4ecTBOM HH(POPMALMK HA3bIBAIOT YHCIOBYIO
XapaKTEPUCTUKY CUTHAJA, HE 3aBUCAILYIO OT €ro (OpMbl U COAEpkKaHUSI U Xa-
PaKTEPU3YIOLIYIO0 HEOMPEAENEHHOCTh, KOTOpas HUCUE3aeT MOoCie MOTYyYEHUsl CO-
O0IIeHNs B BHUJIE€ JAHHOI'O CUTHajla — B 3TOM ClIy4ae KOJIMYECTBO MH(POpMAIIH
3aBUCUT OT BEPOSTHOCTH MOJYUYEHHsSI COOOIIECHUSI O TOM WJIM MHOM COOBITHH.
Onenka konuyecTBa MH(OpPMALMM OCHOBBIBACTCS HA 3aKOHAX TEOpUU HHPOP-
Maluu.

Kinon IllenHoH BBen moHsTHE MH(GOPMALMOHHON SHTPOINUUA — MEPBI Xa0-
TUYHOCTH MH(GOpPMALUK, ONpEIENAiomeld HeonpeaenEHHOCTh MOSBICHHS KaKo-
ro-nmubo cuMBOJIa TepBUYHOrO andasura. [Ipu orcyTrcTBUM MHPOPMALIMOHHBIX
MOTEPh YMCIEHHO paBHA KOJIMYECTBY MH(POPMALMM HA CUMBOJ IEPEIaBAEMOrO
COOOIIIEHUS.

Hugpopmayuonnas snmponus 1151 HE3aBUCUMBIX CIIy4alWHBIX COOBITHM X
C N BO3MOXHBIMHU cOCTOSIHUAMU (0T 1 710 N) paccuurtsiBaercs o Gopmyie Ilen-
HOHa:

n
H(zx)= —> p(i)log, p(i)
i=1
rae p(i) — BeposSTHOCTH I-r0 COOBITHS.
Wudopmarus, B TOM ducie rpadudeckas u 3ByKOBast, MOKET OBbITh MPe/I-

CTaBJICHa B aHAJIOTOBOM W JHUCKpeTHOU dopme. [Ipu aHamoroBom mpejcraBie-
HUM uHopMmanuu Qunyeckas BeTUYMHA MOXKET NPUHUMATh OECKOHEYHOE
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MHO>KeCTBO 3HaueHui. [Ipu nuckpeTHoM mpezacTaBieHnu nHpopManuu puznye-
CKasl BEJIMYMHA MOYKET MPUHUMATh KOHEUYHOE MHOKECTBO 3HAYEHUH, MPU ITOM
OHa M3MEHsETCs cKaukooOpa3Ho. IIpeoOpa3oBanue rpaduyeckoid U 3BYKOBOM
uHGOpPMAIIMK U3 aHAJIOTOBOM (DOPMBI B JUCKPETHYIO MPOU3BOIUTCS IIyTEM JIHC-
KpeTu3aluu, T. €. pa3OUeHUs] HEMPEPHIBHOTO rpauuecKoro n300pakeHus: Win
HENPEpHIBHOTO (aHAJIOrOBOr'0) 3BYKOBOI'O CUTHAja Ha OTHAEIbHBIEC AJIEMEHTHI. B
npolecce JUCKPETU3AIMK MPOU3BOIUTCS KOJUPOBAHUE, T. €. MIPUCBOCHUE KaX-
JIOMY 3JIEMEHTY KOHKPETHOTO 3Ha4eHHs B opme Kofa.

1.2 KogupoBaHue nHcgpopmayum

Bces nndopmanst, KoTopyro XpaHuT, 00padaTbIBaeT U MEpENaeT MO0 CETSIM
KOMITIBIOTEP, MPEJCTAaBICHA B BUJE JABOWYHBIX yHcell. CylIeCTBYIOT MEX]yHa-
pPOJHBIE CTAaHJAPTHI U METOJIbl KOAMPOBAHUS TEKCTOBOM, UMCIOBOM, M300pa3u-
TEIbHOM, 3BYKOBOM U BHJI€OMH(OpMAIMU. 3HAHHE OCHOBHBIX KOJIOBBIX TAaOJIHUIL
OYE€Hb BaXKHO JUJISl MPABWJIBHOIO YTeHUs1 MH(popmanu MHTepHeTa, 371eKTPOHHOMN
IIOYTHI, TEKCTOBBIX TOKYMEHTOB B KOJHMPOBKE PAa3JIMYHBIX ONEPALUOHHBIX CH-
CTEM.

1.2.1 KoaupoBaHue TeKCTOBOM MHoOpMaLmumn

st konupoBaHusi OyKB U APYTUX CUMBOJIOB, UCIIOIB3YEMbIX B MTEUATHBIX
JIOKYMEHTaX, HEOOXOAMMO 3aKPEIUTh 32 KaKIbIM CUMBOJIOM YHCJIOBOM HOMEP —
KOJ.

B aHrnosA3p4HBIX CTpaHax MCIOIB3YIOTCA 26 MPOMMCHBIX U 26 CTPOYHBIX
oykB (A ... Z,a ... Z),9 3nakoB npenuHanud (., : ! "; 7 () ), npoben, 10 uudp, 5
3HaKOB apuU(PMETHUECKUX NeUcTBUi (+,-,*, /, ) U cneuuanbHbie CUMBOJBI (Ne,
%, ,# %, & >, <, |, \)— Bcero uyts 60mnbmre 100 cumBooB. Takum oOpazom,
JUIS KOJUPOBAHUSI ATUX CHMBOJIOB MOYXHO OTPAaHUYUTHCS 7-pa3psiaHbIM JBOWY-
HbIM yuciaoM (ot 0 mo 1111111, B gecsatuunoil cucreme cuucienus — ot 0 10
127).

[lepBoii Takol 7-paspsaHoit komoBor Tabmuiei 6pia ASCII (American
Standard Code for Information Interchange), ony6inkoBaHHast Kak CTaHIapT B
1963 r. aMmepuKaHCKOW OpraHu3amuei mo cranmapTusanuu American Standards
Association (ASA), xoropas mo3nHee crama mMmeHoBaTbess ANSI (American
National Standards Institute, http://www.ansi.org/, moaTomy AaHHYIO KOIOBYIO
tabmuiy HaszpBaroT Takke u ANSI). Tabnuna conepkana 32 koga KOMaH[ W
ynpaBisommx cuMBojioB (0T 0 1o 31), Gomblas 4acTh KOTOPBIX CETOMHS HE
ucrnonb3yercs, u 95 koaoB (ot 33 g0 127) n1s pa3auyHbBIX 3HAKOB, T0CTATOYHBIX
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1.2 KomupoBanue nHGOpMAIIIH

JUIsl paboThl C AHTJIMMCKUMM TEKCTaMH, Kak Moka3aHo Ha pucyHke 1.1. Ha pu-
cynke 1.1 cUMBOJIBI MOCTPOYHO UMEIOT CIIEAYIOUIME KOJbI B IIECTHAALIATEPUY-
HOU cUCTeMe CUMCJICHUS (B CKOOKaX — B JICCATUYHOMN):

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

B nannoii Tabmuiie /st mpeoOpa3oBaHUs MPOMHUCHBIX OYKB B CTPOUYHBIC

JIOCTaTOYHO K KOAYy OykBY mpuOaBuTh 32 M, HA00OPOT, A MpeoOpa3oBaHMUs
CTPOYHBIX B IIPOITUCHBIE U3 KOJIa OYKBBI BHIUECTH 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~

Pucynox 1.1. 7-6utHas kongoBas tadmmmna ASCII (ANSI)

B mocnenytomem nannas tabnuna ASCII Opima mpuHsTa Kak cTaHmapT
BEAYIIMMU MEKTyHAPOAHBIMUA OPTaHU3AIUSIMU 10 CTaHIaPTU3AIINN:

ISO/IEC 646:1991 (ISO — http://www.iso.org/ — International Organiza-
tion for Standardization u IEC — http://www.iec.ch/ — International Electrotech-
nical Commission — Bexyinue MeXayHapOAHbIE OpraHU3AIMK 110 CTaHIapTH3a-
UM, B 00JIACTH AJICKTPOTEXHUKH — COBMecTHbIe craHmaptel), ITU-T Recom-
mendation T.50 (09/92) (The International Telecommunication Union -
http://www.itu.int/), ECMA-6 (European Computer Manufacturers Association).

OpnHako s Hamed CTpaHbl U MHOTHX APYIMX CTpaH HEOOXOAUMO OBLIO
100aBUThH B KOJIOBYIO TaOJIMIly CUMBOJIBI HAITMOHATIBHBIX ajidaBuTOB. /{151 aTOTO
OBLIO MPEI0KEHO UCIIOJIb30BaTh §-OMTHYIO KOJOBYIO TaOJHIly, KOTOpas MOTJia
coJiepKaTh JIONMOIHUTENBHO emie 128 cumBoioB (¢ 128 mo 255).

B nanbHeiimem Obul NpUHAT cTaHAapT Ha 8-OutHyro Tabmumy ASCII —
ISO/IEC 8859, B koTopoii iepBhie 128 CUMBOJIOB OCTABAJIUCH TE XK€, UTO U B 7-
OUTHOM TabiuIe, a CUMBOJBI ¢ 128 mo 255 oTBoaMIMCh I HEAHTJIMHCKHX
CHUMBOJIOB.

CymiecTByeT HECKOJIBKO YacTel 3TOTO CTaH1apTa:

— 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 T. 1.
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I'maBa 1. O6mue cBeneHns 00 HHPOPMAIMOHHBIX TIPOIIeccax

Ha pucynke 1.2 npencraBiena BTopasi MOJIOBUHA KOJOBOM TaOIHIIbI (KO-
nel 128-255) nna cranmapra 1SO 8859-5.

OO = OO O O WO - L i

Pucynok 1.2. Komosas tabmuia 1SO 8859-5 (kozawl ¢ 12814 mo 2554)

ITepBrie pycckue DBM ucnonb3oBain 7-OMTHYIO KOAUPOBKY CHMBOJIOB

KOMH-7 (Kog O6mena Undopmariueit ceMuOUTHBIN — pucyHoK 1.3), B KOTOpOH
IPUCYTCTBOBAJIN MPOMKCHBIC JJATHHCKHE OYKBBI, @ HA MECTE€ CTPOYHBIX JIATHH-

Pucynok 1.3. 7-6utHas Tabimia cumBoioB KOH-T7

[To3nHee Ha MEpPBBIX OTEYECTBEHHBIX IEPCOHAIBHBIX KOMIBIOTEpAX HC-
IIOJIB30BAJIACh TaKk HaspiBaeMas «OcHoBHasg komumpoBka BIl Axamemun Hayxk
CCCPy», B pyKOBOJCTBaX K CTapblM MATPUYHBIM MPUHTEpaM o0OO3HadaeMas
npocto kak «['OCT» — 8-OutHas kojoBasi TabnuIa, BTOpasi MOJIOBUHA KOTOPOI
coJieprKajia CUMBOJIBI TICEBOTPA(HUKHU, PYCCKHE MPOMUCHBIE U CTPOUYHbBIE OYKBBI

(xommwl ¢ 128 mo 255 — pucyHok 1.4).

st nnnB R AR R i e il a s L Lt A aan bt 1 1 153k
rq S =i L P el TN AEBRT JENSHHE IMHEOI
PO W 2 RITIY INNE RLE (2 0 a6 i ir im fe fmis M i ik inm M H (o in
pt:Tj.rthL{tILumLHLBIOHEEf\ \%%T\L*:I:NODI

Pucynoxk 1.4. Koguposka cumBoioB «I'OCT» (koasi ¢ 12819 o 25540)

B nanpHeleM oCHOBHOM KOJUPOBKOM PYCCKUX OYKB JUIS IIEPBOM omepa-
muonHoit cuctemsl [IK — MS DOS crana «AnbrepHatuBHast koaupoBka BI]
Axanemun Hayk CCCP» (BTopas monoBuHa TaOIHUILI s KoaoB 128-255 mpu-
BeseHa Ha pucyHke 1.5). Conepxut nceaorpadguky (I0o3BOJSIONIYIO B TEKCTO-
BOM PEXKUME PUCOBATh PAaMKHU U3 OJAWMHAPHBIX U ABONHBIX JuHUI). CylllecTByeTr
HECKOJIBKO MOAM(PUKALNMA, OTIMYAIOIIMXCS CUMBOJIAMU B MOclieqHUX 14 mo3u-
musix. 3apeructpupoana B IANA (Internet Assigned Numbers Authority — op-
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1.2 KomupoBanue nHGOpMAIIIH

raHu3aius, OTBEYalolllas 3a aJIMHHUCTpPaTUBHOE ympaBiienue B Internet) kak
IBM866 nnu CP866.

ﬁEETﬂEHSHﬁKHMHDH Sl 30O DR BIE 5 B0
416 BT e X3 W MK M0 T RNl R Rl o A
LR R R LT el
picitividizigigimoe ikiL is oA EIin‘r':‘*-g“\rNEDID

Pucynok 1.5. Tabauma cumsosioB DOS Cyrillic (CP866, koapl ¢ 12819 mo 2554)

C mMpOKMM paclpoOCTpPaHEHUEM OmepaluoHHo cuctembl Microsoft
Windows u mosiBlIeHHEM €€ HAIlMOHAIBHBIX JOKAIU3alnii IS BTOPOM IOJIOBH-
Hel Tabsmibel ASCII ObUTO BBEZCHO MOHSTHE «KOAOBas cTpaHuIa» (Code page,
CP). Iomnas tabmuua xomoBbix crtpanun Microsoft Windows npusenena B

[Tpunoxenuu 1. Heckonbko Hanbosee BaXKHBIX KOJUPOBOK MOKA3aHbI B TAOJIHIIE
1.1.

Ta6muma 1.1. Hexotopble HapoHaIbHBIE KOTOBbIe cTpaHuilbl (CP)
orneparronHoi cuctemsl Microsoft Windows

DOS
ANSI | Mac DOS (OEM)
Jlokanmzarus (OCEM)
CP CP Pri Secondary
rimary 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

KonupoBka pycckux OykB B ornepainonHoi cucreme Microsoft Windows
— CP1251 — nokasana Ha pucyHke 1.6.

B il P it beTEl BRI . - miy om ik hinm
Vig T R0 gim - ®T T iir i 9. B ip i1 S ig i
AEBRBTHEXIARAEIMAOI P CTY @ X IIYITNITERERIOT
aibipiriglielimisinifginig migloigip cirivibigigiamnris Bin {s oia

Pucynok 1.6. Tabauma cumBoioB CP1251 (kombi ¢ 1289 1o 25510)

B onepanmonHoi cucteme LiNUX uIsl TIpeACTaBIICHUsT PYCCKUX OYKB HC-
nonb3yercs kogupoBka KOH-8R (pucynok 1.7), 3apeructpupoBanHas B IJANA
kak KOI8-R (http://koi8.pp.ru/).
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I'maBa 1. O6mue cBeneHus 00 HHGOPMAIMOHHBIX MTPpoIIeccax
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Pucynoxk 1.7. Tabauma cumBoioB KOI8-R (ko ¢ 12810 mo 25540)

CraHnapTU30BaH U 3apErUCTPUPOBAH TaKkKe YKpauHCKui kioH KOH-8 —
KOI8-U (pucynok 1.8), umeromuii orimuust or KOI8-R Bo BTOpoii cTpoke cum-
BOJIOB TICE€BJIOTPaHKH.

— 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

Pucynoxk 1.8. Tabauma cumBonoB KOI8-U (kombl ¢ 12819 o 25510)

Kupunnuya Macintosh (kommberotrepoB ¢upmslr Apple), ona xxe CP10007,
noBosibHO Oym3ka k CP1251. He 3apeructpupobana B IANA, Ho yacTo 0003Ha-
gaercs kak X-mac-cyrillic (pucynok 1.9).

AFE BT OE K HfIKJIMHDHPCT'}T@KHT-IEMLHBGIDH
T T EG i« M I@®O@MMEE I if =+ 2ipiriJ]Eeielilbnenhs
PRI SILR E A VR P hikh K &is - — T, Wig Ilig MRE & im
a b i ir imie imis M H KN IMIE 0 pic it iy ib ix i iy I e il iR e 3o 0

Pucynok 1.9. Macintosh Cyrillic, CP10007 (kxomsi ¢ 12819 mo 25510)

B 1991 rony B Kanmudopuuu Obu1a co3gaHa HEKOMMeEpUEcKasi OpraHu3a-
st Unicode Consortium, B KOTOPYHO BXOJST MPEICTABUTEIN MHOTUX KOMITb-
forepubix pupm (Borland, IBM, Lotus, Microsoft, Novell, Sun, WordPerfect u
Ap.), U KOTOpas 3aHMMAaeTcs pPa3BUTHEM M BHEApPeHHEeM cTaHmapra «The
Unicode Standard».

Crannmapt koaupoBaHus cuMmBojoB Unicode craHOBUTCS JIOMUHHPYIO-
IIIUM B WHTEPHAIIMOHAIBHBIX MPOrPAMMHBIX MHOTOSI3BIYHBIX cpemax. Microsoft
Windows NT u ero moromxku Windows 2000, 2003, XP, Vista ucnosib3yror
Unicode, tounee UTF-16, kak BHyTpeHHee npezacraBieHue Tekcra. UNIX-
o100HbIe oreparmonnbie cuctembl Trma Linux, BSD u Mac OS X npussiu
Unicode (UTF-8), kak 0CHOBHOE IPEICTaBACHHS MHOTOSI3bIYHOI'0 TEKCTA.

Unicode pesepeupytor 1114112 (22°+2'®) cumBonoB koma, B Hacrosiee
BpeMs ucnoib3ytorcs 6omee 96000 cumposioB. IlepBrie 256 KOAOB CHMBOJIOB
TOYHO COOTBETCTBYIOT TakoBbiM I1SO 8859-1, Haubonee mnomynspHoOW 8-
pa3psiiHON TaOJMIIBI CUMBOJIOB «3aIaIHOTO MUpPay; B pe3yibTare, nepsbie 128
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1.2 KomupoBanue nHGOpMAIIIH

cumBosioB Takxke uaeHTuIHbl Tadmume ASCII. Ha pucynke 1.10 mokazan pyc-
ckuit 610k Unicode (koast ot 0400:6 10 04FFg).
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Pucynok 1.10. Kupmnma B Unicode

KomoBoe mpoctpanctBo cranmapra Unicode pasmeneno Ha 17 1uiaHOB
(«planesy), n xaxnaplii wiaH umeer 65536 (= 216) touek koja. [lepBblid man
(mran 0), OcHoBHOM MHorosi3brunbiit [Tnan (BMP — Basic Multilingual Plane) —
TOT, B KOTOPOM OINKCAHO OOJBIIMHCTBO CUMBOJIOB. BMP conepXuT cUMBOJIBI
IIOYTH ISl BCEX COBPEMEHHBIX SI3BIKOB, U OOJBIIOE KOJIMYECTBO CIELMATIBHBIX
CUMBOJIOB.

Eme nBa miuaHa MCHONb3YIOTCA s «Trpaduueckux» cumBosioB. [lman 1,
JlononaurenbHbi MuoOros3prunbiii [Inan (SMP — Supplementary Multilingual
Plane) rnaBHbpIM 00pa30M UCTIOIB3YETCS ISl KCTOPUYECKUX CUMBOJIOB, a TAKKE
UCIONB3YETCSl JUIsl MY3bIKAIbHBIX W MaTeMaTUYeCKUX CUMBOJIOB. [lman 2,
Supplementary ldeographic Plane (SIP), ucnonb3yercs ajsi npHOIH3UTEIBHO
40000 peakux kutaiickux uepornugos. [lnan 15 u [lnan 16 oTkpseIT As mr000-
r'0 YaCTHOT'O MCTIOJIb30BaHMUS.
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I'maBa 1. O6mue cBeneHns 00 HHPOPMAIMOHHBIX TIPOIIeccax

B To ke Bpems, mogo0HO ABoWYHBIM (haiiinam, kogupoBka Unicode maio
MNOJXOJIUT JIJIsi HEMOCPEACTBEHHOM Mepeadyn Mo CeTU — OAMThI B TEKCTE BIIOJIHE
MOTYT TIPUXOIUTHCS Ha 00JACTh YMNPABISIONIMX CHMBOJIOB, IMTOATOMY OOBIYHO
HNPUMEHSIFOTCS JIBE JPYyrvue ocHOBaHHbIe Ha UNiCOde KoIupoOBKH IMepeMeHHON
mmHel, obo3Hauaembie kak UTF (Unicode Transformation Format): 7-
outrHas UTF-7 (mocnequuit mepecmotp — RFC2152, 1997 r., 3apeructpupoBana
B IANA kak UTF-7) u 8-6outnas UTF-8 (RFC2279, 1998 r., 3aperucrpupoBaHa
B IANA kakx UTF-8). O6e oHr B KaKOM-TO CMBICIIE YK€ HE SBIISIOTCS SI3bIKOBBI-
MU KOJIMPOBKAMHM, a SIBJISIIOTCS MPOTPAaMMHO PACIO3HABAEMBIM KOJIOM OTHOCH-
TeNIbHO uexoaHoro Unicode, HO 3aperucTpupoBaHbl OHM UMEHHO KaK KOJIUPOB-
ku, HapaBHe ¢ 1SO 8859-5 mmum KOI8-R. EcrectBeHHO, 00€ OHU HE SBIISIOTCS
cnenupuYecK «PyCCKUMH», a TPUTOAHBI JJIsl HATMCAHUS «CKOJBKO YTOIHO»-
SI3BIYHOTO TTUCHMA.

B UTF-8 Bce cuMBOmbI pa3zieneHbl Ha HECKOJIBKO TPYMI MO 3HAYCHHIO
nepBbix OMTOB. CUMBOJIBI C KOJlaMH MeHee 12819 KOAUPYIOTCsS OJHUM OalToM,
MEePBBIF OUTOM KOTOPOT'O PAaBEH HYIIIO, a MOCIEAYIONIe 7 OUT B TOYHOCTH COOT-
BeTCTBYIOT 128 cumBoiaM 7-i Tabauubl ASCII (cMm. Tabnuny 1.2), cnenyromue
1920 cumBomoB — nyms Oaiitamu (Greek, Cyrillic, Coptic, Armenian, Hebrew u
Arabic cumBosbl). [locmeayromire CUMBOJBI KOAUPYIOTCS TPEMs M YCTHIPbMS
Oaiframu.

Tabnuna 1.2. ITpuanun konupoBanus cumBoioB B UTF-8

JnanazoH UTF-8
e (binary) Notes
(hexadecimal)
000000 - 00007F 0XOOKKX [TepBriii Out 0, cnexyrome 7 co-

orBeTcTBYIOT Tabuie ASCII

[lepsbie 3 6ura 110 — Bcero uc-
000080 - 0007FF | 110xxxxx 10XXXXXX | monb3yercs 2 6aiita, BTOpoi 6ailT
HayuHaeres ¢ 10

1110%3¢X¢ LOXKXXXX [TepBoie 4 6ura 1110 — Bcero wuc-
000800 - O0FFFF noyib3yercs 3 Oaifta, BTOpOH W
1OXXXXXX N
TpeTHil 0aiThl HaUnHarOTCA ¢ 10

[Tepsoie 5 6ut 11110 — Bcero uc-
11110xxX 10XXXXXX | mone3yercss 4 Oaita, BTOpPOH,
1OXXXXXX 1OXXXXXX | TpeTuii ¥ YeTBEPTHIA OalThI
HauyuHarTcs ¢ 10

010000 - 10FFFF
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1.2 KomupoBanue nHGOpMAIIIH

OcobHsikoM cTOUT 7-OMTHasA, pycckash KOJUPOBKA — TPaHCJAMTepanms,
WIM TPAHCKMPUWIMLA, KOTJ]a PyCCKHE OYKBBI IIEPENAI0TCs MOX0KUMU TI0 3BY-
YaHUIO aHTJIMACKUMU primerno takim obrazom.

B xonme 1997 r. Microsoft moxBepriia peBu3nu CBOU
KOJIOBBIE TAOJIMIIBI ¥ BKJIFOUMJIA B HUX HOBBIH CHMBOJI €BPO- €
BamoThl "EBpo" (pucynok 1.11), oH momerieH B MO3UIUIO

128 (0x80) GonpmuHCcTBa TadbmuI U B mo3umuoo 136 (0x88) PHCYHOI'(' 1-11-"
pycckoii Tabmunbr CP1251. Cumsoin "Espo

Takum 006pazom, B HacTosiee Bpems ipu padore B iuTepuere Ber moxke-
T€ BCTPETUTH CIEAYIOIINE KOJUPOBKHU JJIsI KUPUILITALIBI

CP1251 — Cyrillic Windows — onieparrionHoi cucrembl Microsoft Windows;
CP866 — Cyrillic DOS — onepanuonnoit cuctemsr MS DOS;

SO 8859-5 — Cyrillic ISO — 8-mu 6utHast Tabmmma ASCII ;

KOI8-R — onepannonHoii cuctemsl Linux;

v
v
v
v
v CP10007 — omepaiiioHHOM CHCTEMBI KOMITbIOTEpOB Macintosh;
v

UTF-8 — yauBepcanpHast Unicode koaupoBka nmepeMeHHOM JINHBI.

1.2.2 KogupoBaHue yncrnoBon nHpopmauum

YucnoBas uHpopManus, Kak U jrodas apyras, XpaHurca U oOpadaTbiBa-
€TCsl B KOMITbIOTE€paX B JBOUYHON CHUCTEME CUMCIICHUS — YKCIIA MPEICTaBIISIIOTCS
B BHUJIC MIOCJIEIOBATEIIBHOCTEN HYJIEH U €IUHULL.

Cy1iecTByIOT /iBa BUJa YHUCEN U JBa crioco0a ux mpeacraBieHus: popma c
¢dukcupoBaHHON TOUKOM M (popma ¢ raBaromiel Toukod. Popma ¢ pukcupo-
BaHHOM TOYKOU MPUMEHSETCS JJIsI IENbIX Yyuces, opma ¢ IJ1aBarolieil TOuKoi —
JUTS1 BEIIECTBEHHBIX (E€HCTBUTENBHBIX) YUCET.

Kak 310 HM CTpaHHO, HE BCE CTYIEHTHI | Kypca By3a MOT'YyT OTBETUTh Ha
BOIIPOC, YTO TaKO€ JCHCTBUTENIbHBIE WU BEHICCTBEHHBIE YHUCIA. DTO paluo-
HaJIbHBIC U UPPALMOHAIBHBIC YUCIIA, Y KOTOPBIX MOXKET OBITh Kak Iienasi, TaK u
JpoOHas 4acTh, 3aMKUChiBacMas CripaBa OT pa3eiauTes 1ea0i U APOoOHOHN YacTH.
Kax pazgenurens npu paboTe Ha KOMIBIOTEPE PaHBIIE BCETIa UCMOIb30BATACH
TOYKa, HO B COBPEMEHHBIX CHCTEMAaxX PAa3JAEIUTENb — TOUYKA WX 3ariTas — Mo-
KET HACTPaUBaThCA B COOTBETCTBHUU CO CTaHAAPTaMU CTPAHbI MOJIH30BATENS WU
C €ro MpUBbIYKAMU.

OBM onepupyer ¢ ynciamMu, COAEPKaIIUMU KOHEYHOE YUCIIO JBOUYHBIX
udp (paspsaoB). KonuaecTBo pas3psiioB orpaHUYCHO JITTHHON pa3psTHOW CETKH
MamuHbl. [log pa3psaHON CETKON MOHUMAETCs COBOKYIHOCTh JIBOMYHBIX pa3psi-
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7I0B, TPEAHA3HAUYEHHBIX ISl XpaHeHHs] U 00pabOTKM MAaIIMHHBIX CJIOB (JBOHY-
HBIX KOJIOB).

KonnyecTBO ABOMYHBIX Pa3psAlOB U ITOJIOKEHHE 3aIITOM B Pa3psIHOU
CETKE MAalIWHbI ONPENENAI0T TaKue BaKHbIE Xapakrepuctuku JBM, kak Tou-
HOCTb Y JUAIa30H MPEICTABIISIEMBIX YHUCET.

Kpome 6urta u Gaiita, 1u1st yka3zaHus JIUHBI (opMaTa Yuces UCIOIb3YeTCs
MallMHHOE CJIOBO, TIOJIYCJIOBO M JABOMHOE CJIOBO. J[BOMHOE CIIOBO M MOJIYCIOBO
MO-pa3HOMY OIpeAesatoTcs s pa3Hbix cucteM IBM. Kpome Toro, Moxer uc-
[I0JIb30BAThCS MOHATUE mempada — 4 NBOWYHBIX pa3psaia, KOTOPBIMU MOXKET
KOJAUPOBATHCS, HAPUMEP, OJJHA ABOMYHAS LU Ppa.

JIBonuHbIe pa3psaabl B popMaTax GOpMUPYIOTCS CeBa HAMPaBoO (HauMHas
C HYJIEBOT'O pa3psija).

KooupoeaHue yenvix uucen

[lenble yncia B KOMIIBIOTEPE XpaHATCS B aMATH B ¢opmarte ¢ puxkcupo-
BaHHOU 3a1ATol. B 3TOM ciydae kaxaomy paspsiy paspsigHONM CETKH COOTBET-
CTBYET BCErJla OJIUH U TOT K€ pa3psijl 4nucia.

Heable yncaa 0e3 3HaKka (TOJOXKUTENbHBIE) — NIl UX XPAHEHUS MOXKET
OTBOJMTLCS IOCIEAOBATENbHOCTh U3 8, 16 mimm 32-x Out mamstu. Hampumep,
MakcuMalibHOe 8-0uTHoe unciio A, = 11111111, Oyaer XpaHUTbCS CAEAYIOMIUM
o0pa3oM (MpsAMOM KOJ):

1jaj1frjaaf11 |

MakcumanbHOE 3HaY€HUE 1eJIOr0 HEOTPULIATEIBHOTO YHCIa JOCTUTAETCS
B CJydae, KOrja BO BCEX SUYEHMKAX XPaHATCA €AUHULBI U PABHO 2M-1, roe N —
pa3ps.AHOCTD YHUCIa.

Jist 8-paspsIHBIX LEIBIX TOTOKUTEIBHBIX YHCEN OHO OyaeT paBHo 2° - 1
= 255, mns 16-pa3psaHBIX 21 - 1 =65 535, nns 32-pa3psHbIX 2% .1 =
4 294 967 295.

Leable yncaa co 3HAKOM (MOTYT OBITh MOJIOXKUTEIbHBIE U OTPHUILIATEIb-
HBIC) — MPU UX XPAHCHHUH HCIIOIb3YETCs MOCIEA0BATENbHOCTD U3 8, 16 miu 32-X
OUT mamsTH, IPUYEM CTapluuii OUT (epBbId ciieBa) 00o3HayaeT 3HaK ynciaa — 0
- nosnoxurenbHoe, 1 — orpunarensHoe. [Ipy 3anucu 4uces HCNONB3YETCS HE
IPSIMOif, a JOMONHHUTENbHBI KOX JBOMYHOro umcia pasrbii 2 — A, rae N —
pa3psaHOCTh yncia, A — MpsMOM KO IBOMYHOTO YHUCIIA.

JlonoanumenvHuplm Ha3bIBACTCS KOJA, B KOTOPOM JJISI MOJOKHUTEIBHOTO
yucia B 3HaKOBOM paspsiie nuiiercs "0", B uuppoBbIX — MOAYJb YUCHa, a IS
OTPHUIIATEIHFHOTO B 3HAKOBOM pa3psiie mumiercs "1", B uppoBbIX — JTOMOIHEHHE
qKclia 10 €AMHULbI (MHBEpTUpPOBaHUE IUGD).
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Hampumep, dncno -1 B 8-pa3psmgHOM TBOMYHOM KOJAE BBITIISIUT, KAk
11111111, -2 —xax 11111110 u 1. 1.

JIOonmOMHUTENBHBIN KO/ TTO3BOJISIET 3aMEHUTh apU(DPMETUUECKYIO OTIEPAITUIO
BBIUUTAHUS OIEpaluell CIO0XKEHHUS, YTO HCKIIIOYAeT OMEpPAlMI0 BBIYMTAHHS HX
HaboOpa KOMaH/ IBOMYHOM apu(pMETHKH porieccopa.

Takum 00pa3om, IpH UCTIONB30BAHUM 8-MH PA3PsA0B JJIsi XpaHEHUS IIe-
JIBIX YUCEJ CO 3HAKOM JIMANa3oH UX M3MEHEHUs cocTaBuT oT — 128 no 127, ecnu
HCIOJIB30BaTh 16 paspsamoB — ot -32 768 no 32 767, 32 pa3psiga — ot -2 147 483
648 no 2 147 483 647, uto cneayeT YUUTHIBATh MpPU paboOTe C IENBIMUA TUMIAMU
JAHHBIX MPU MPOrPAMMHUPOBAHUU U paboTe ¢ Oa3amMu JaHHBIX.

Koaupoeauue eeuwecmeeHHbIX Hucen

st Toro 4ToOBl MPEACTaBUTh JACUCTBUTENbHOE Unuciio X B BUJE HaOopa
IEIBIX YUCeN (IBOWYHBIX — JJIS MPEACTABICHUS] B KOMIIBIOTEPHOM MTaMTH), €T0
HE00X0IMMO TIPUBECTH K HOPMAJIM30BaHHOM (popme:

X=+M-N":

rae M — manmucca (npobnas dactsh), N — ocCHOBaHHe CHCTEMbI CUHCIIC-
Hus, a P — nopsigok yuca.

J{nst ecATUYHONM CUCTEMBI CUMCIICHHS] HOpMajibHas (popma X = *
M - lOP, 1t gsonyHo X =+ M - 2F,

Hanpumep, uwmcino 22.22;; B TakoM Buje OyAeT BBIMISIAETh, Kak
+0,2222-10? (rpu 3anvicu yucel B mamMsATd DBM Hob U 3ansTas OTCYTCTBYIOT).

Takum 00pa3oMm, NEWCTBUTENbHBIE YHCIO Ha KOMIIBIOTEpAaX XPaHUTCS B
JIBOMYHOM CUCTEME CUMCIICHUS B BUJIC:

S P M

rae S — mpu3HaK 3HaKa yuca.

[TockoabKy pa3mep MamsTH, OTBOJUMBIH 10| MAHTUCCY U MOPSJIOK, Orpa-
HUYCH, TO JICHCTBUTEIIbHBIC YHCIa MPEACTABIIAIOTCS ¢ HEKOTOPOM MOTrPENTHO-
CTBIO, ONPEACIAEMON KOJIWYECTBOM pPa3psAI0B B MAHTHUCCE YHCIA, U HMEIOT
OIpeICICHHBIN TUaNa30H U3MEHEHUS, ONPEICIIEMbIi KOJTUISCTBOM Pa3psioB B
TIOPSIIKE YHCIIA.

KoHKpeTHbIE XapaKTePUCTUKHU PA3JIMYHBIX THUIIOB BEIICCTBEHHBIX THIIOB
nanabix i [1K onpenenens! B crangapre IEEE-754-1985 (Institute of Electri-
cal and Electronic Engineers - http://www.ieee.org/), corimacHo KOTOpoMy HcC-
MOJIB3YIOTCS 3 OCHOBHBIX (popmbl (cM. Tadu. 1.3).
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OcoOeHHOCTH apu(METHKH JJIsl YMCeN C IUIABAIOIIEH TOYKOW MOTYT Cy-
IIECTBEHHO BJIMATH HA PE3yJbTaThl Pacdy€éroB, BIUIOTH JIO0 TOTO, YTO IOTPEII-
HOCTh MOJXKET CJIeJaTh HEBO3MOXHBIM TOJYYCHHE KaKOTro-Tu00 pe3yibTaTa BO-
o0111e, MOATOMY 3HAHHE JICTaJCH MPEJCTaBICHUS B MaMATH TaKMX YHCEN U pea-
JU3alUA apU(PMETUKH BEISCTBCHHBIX YUCEI SBIISICTCS HEOOXOMUMBIM IS TIPO-
IPAaMMHUCTOB.

Tabmuma 1.3. JlanHsie ¢ maBaroiiei Toukoi o ctanaapty IEEE-754-1985

Jlnana3zoH W3MEHEHUS To4HOCTB,
Tum Pa3mep, YUCEI KOJIMYECTBO MamnimHHoe
our udp €
MaKCI/IMYM MHUHUMYM
B HHUCIJIC
single 32 3.4-10% | 3.4-10% 6 1,192-107
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 KoaupoBaHue n3obpaxxeHuun

N3o0paxkeHne — HEKOTOpasi ABYMEPHYIO 00J1aCTh, CBOMCTBA KaXJI0U TOY-
ku (pixel, nuxcens) xoTropoii MOTyT OBITH ONKCAHBI (KOOPJAMHATHI, I[BET, MPO-
3pavyHOCTb...).

MHoxecTBO Touek HaszwiBaercs pacmpom (bit map, dot matrix, raster)
(cm. puc. 1.12), a uzoOpaxeHue, Kotopoe (QopMUpYyeTCS Ha OCHOBE pacTpa,
Ha3bIBAIOTCS pacmpoevim. Ha skpaHe MoHUTOpa Bceraa (popMUpyeTcs pacTpo-
BO€ M300pakeHHUE, OJTHAKO, /I XPAHEHUS MOXKET MCIIOIb30BaThCSl U BEKTOPHOE
npecraBiieHne uHopmanus, rie n300paxeHue MpeaAcTaBiIeHo B BHUJle Habopa
rpaduyeckrux 0ObEKTOB C UX KOOpJMHATAMU W CBOMCTBaMU (JIMHUS, OBaJj, Mps-
MOYTOJIbHUK, TEKCT U T. II.).

MopusoHTaNLHOe paspelleHne

Y

TeKCT, COCTOMT He U3 BYKB, a U3 TOuUeK

B
P
e
a
P 5
T
P
H
e
K
ur
a
" .‘i PacTpoBoe
b ﬁ nzobpaxeHre
H
e
o
e

Y

Puc. 1.12. PactpoBoe n3zobpaxeHue Ha SKpaHe MOHUTOpA

25



1.2 KomupoBanue nHGOpMAIIIH

Ha mMoHuTOpe M B pacTpOBBIX W300PAKEHUSIX YHUCIO TMUKCENEH MO TOpH-
30HTAJIM U MO BEPTHKAIU Ha3biBaloT pazpeuwtenuem (resolution). Haubomee va-
cto ucnonb3ytores 1024x768 wnn 1280%800, 1280x1024 (mnsa 15", 17, 19"),
720x576 (xagectBO 00bIYHBIX DVD-dunbemon), 1920x1080 u 1920x720 (Terne-
BuzieHre Boicokoi yerkoct HDTV — cranmapter 1080i u 720p). Kakaprii muk-
celb m300pakKeHUsT HyMEepyeTCs, HAUMHAsI C HyJIs CJIEBa HAPaBO U CBEPXY BHU3.

Jl1st ipeicTaBieHusl IBETA UCTIONB3YIOTCS 1IBETOBbIe Monienu. I]eemosasn
mooenw (color model) — 3To mpaBuiIO, MO KOTOPOMY MOMKET OBITH OIpEIENCH
nBer. Camasi mpoctasi ABYXIIBETHasi MOJelNbh — OuToBas. B HeW mis onucaHus
I[BETA KAXKJOT0 MUKCeNs (YEPHOro Wik 0€I0r0) UCIIONIb3YETCs BCEro OUH OuT.

Jlnst mpeAcTaBiICHUS TOTHOIBETHBIX H300paXEHUN HCMIOIB3YIOTCS He-
CKOJBKO OoJsiee CI0KHBIX Mopeiieil. M3BecTHO, 4TO 11000 IIBET MOXKET OBITH
IPEICTaBIICH KaK CyMMa TPEX OCHOBHBIX IIBETOB: KPACHOTO, 3€JIEHOTO U CHHETO.
Ecnu MHTEHCUBHOCTH KaXKJIOTO IIBETA MPEICTaBUThH YUCIOM, TO JIFOOOM IIBET Oy-
JIeT BBIpaKaThCs uepe3 Ha0op u3 Tpéx uucen. Tak ompexaensercs Hanboiee u3-
BecTHas 1BeroBas RGB-monens (Red-Green-Blue). Ha kaxmoe uncio oTBOIHT-
cst ouH Gaiit. Tak MOKHO MPEICTAaBHTH 2°' [[BETa, TO €CTh MPUMEPHO 16,7 MIH.
uBeToB. benbiil 1BeT B 3TON Mojenu npencrasiserca kak (1,1,1), u€pubiii —
(0,0,0), xpacusrit (1,0,0), cuauii (0,0,1). XKénTerit BeT ABISICTCS KOMOMHAITACH
KpPacHOI'0 U 3€JIE€HOT0 U MOTOMY npejacTanisercs kak (1,1,0).

[IBeroBas monenr RGB 6Obina cranmaptusupoBana B 1931 r. u BrepBeie
UCTIOh30BaHa B I[BETHOM TeneBuacHud. Moaens RGB sBisiercs adoumuenoii
MOJICIIBI0, TO €CTh IIBET MOJYYaeTCs B PE3YNIBTATE CIOKCHHUS 0a30BBIX IIBETOB.
Cy1miecTByIOT U Apyrue IBETOBBIC MOJIETH, KOTOPhIE I psla 3a/1ad OKa3biBa-
10TCsl Oosiee mpeanodTuTeNbHbIMU, yeM RGB-monens. Hampumep, nns npen-
CTaBJICHUS LIBETA B IIPUHTEPax Ucnonbiyercs cyompaxmuenas CMY K-monensb
(Cyan-Magenta-Yellow-blacK), miser B koTOpo#i mojy4aercsi B pe3y/bTare BbI-
yuTaHus 0a30BbIX I[BETOB U3 OeJoro npeta. beioMy 1BeTy B 3TON MOJEIN COOT-
BerctByet (0,0,0,0), uépromy - (0,0,0,1), romyoomy - (1,0,0,0), cupeneBomy -
(0,1,0,0), xénromy - (0,0,1,0). B uBeroBoii momenmu HSV (Hue-Saturation-
Value) nBer mpencraBiseTcsl Yepe3 1BET, HACHIIIICHHOCTh U 3HAYCHHE, & B MO-
aenu HLS (Hue-Lightness-Saturation) wepe3 OTTEHOK, SIPKOCTh M HACHIIICH-
HOoCTh. COBpeMEHHBIC TPpaUUIECKHE PEIAKTOPhI, KaK MPABHIIO, MOTYT pabOTaTh
C HECKOJIbKUMU I[BETOBBIMU MOJICIISIMHU.

Kpome pactpoBoro n3odpaxeHus Ha SKpaHEe MOHHTOpPA CYIIECTBYIOT Tpa-
¢udeckue dopmarbl GailioB, COXPAHSIIONIUE PACTPOBYIO WM BEKTOPHYIO Tpa-
¢uueckyro undopmanuto. C Takoi uHpopmaimenn padboTaroT creraibHbIe MPO-
IpaMMBbI, KOTOPBIC MPE0Opa3y0T BEKTOPHBIE N300paKEHUS B pacTPOBBIC, OTOO-
pakaemMble HAa MOHUTOPE.
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1.2.4 KogupoBaHue 3ByKOBOM MH(hopMaLmum

3ByK MOXKHO ONHCaTh B BHJI€ COBOKYIHOCTH CHUHYCOMJIAJbHBIX BOJH
ONpeAeNIEHHBIX YAaCTOThl M AMIUTUTYAbL. YacToTa BOJHBI ONPEAENSIET BBICOTY
3BYKOBOI'0 TOHA, aMIUIMTYJa — TPOMKOCTb 3BYyKa. HacToTa u3mepsiercst B repuax
(I'u, Hz). Inanazon ciplmmmocTH ais yenoBeka coctasisier ot 20 'y o 17000
I'm (wmm 17 xI'm).

3amava 1UGPOBOro MPEACTABICHUS 3BYKAa CBOJUTCS M3MEPEHUIO WHTEH-
CUBHOCTH 3BYKa uepe3 3aJaHHbIl MHTEpBal BpeMeHHW (Hampumep, 48 pa3 3a
0,001 cexynnsr). [Ipuniun Takoro npencrasieHus n3o0paxen Ha puc. 1.13.

{000 20:854 H:00:20:855 B

i T

Puc. 1.13 Iuarpamma cTepeo3ByKa B My3bIKaJIbHOM peIakTope (BEPXHSS OCh —
Bpemst ~ ot 20,854 1o 20,856 cek., T. e. 0,002 cek.)

KaxxnoMy HM3MEpEeHHIO NPUCBAUBAETCS YUCIOBOE 3HAYECHUE AMIUIATYIBI.
KonmuecTBo m3MepeHuit B CEKyHy Ha3bIBaeTCs yacmomoii evioopku (Sampling
rate). KoiauuecTBO BO3MOKHBIX 3HAUEHHUI aMIUIUTY/bl HA3bIBAECTCS MOYHOCHbIO
evioopku (sampling size). Takum o0Opa3oM, 3ByKOBasi BOJIHA MPEACTABIIICTCS B
BuJe cryneHvyaron kpuBou. llluprnHa cTyneHbku T€M MeHbIe, YeM OoJibllie Ya-
CTOTa BBIOOPKH, & BBICOTA CTYNEHbKH TEM MEHBIIE, YeM OOJIbIIE TOYHOCTh BbI-
OOpKH.

Bo3moxkHOCTH Hanbornee pacnpocTpaHEHHON COBPEMEHHOW ammapaTypbl
peIycMaTpPUBAIOT padoTy ¢ 4acToToi BeiOOpkH a0 48 k11 (48 ThICSY pa3 B ce-
KyHAY!), 4TO MO3BOJISIET MPABUIBLHO OMUCHIBATH 3BYK 4acTOTOM 10 22,05 kI'w.

HenpepbiBHas 3ByKOBas BOJHA pa30MBAeTCs Ha OTHAEIbHBIE YYACTKH I10
BPEMEHHU, I KAKJIOTO YCTAHABJIMBAECTCS CBOSI BEIMYMHA aMILUIATYAbl. Kaknoi
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CTYIICHbKE IPUCBAMBAETCS CBOM yPOBEHb I'POMKOCTH 3BYKA, KOTOPBIA MOKHO
paccMaTpHuBaTh Kak HAOOp BO3MOXKHBIX COCTOSIHUM.

Xapatcmepucmutcu Kauecmea 3syxKa

1) Tounocmo 6évlo0pKU UMM 2YyOUHA KOOUPOBAHUSA 38YKA — KOITMUYECTBO
OWUT HA OJTHO MU3MEPEHHUE BEIMYMHBI 3BYKOBOTO CUTHAJIA.

CoBpemeHHbIE 3BYKOBbIE KapThl 00ecreynuBaoT 16-0MTHYIO TIyOUHY KO-
nupoBaHus 3ByKa. KonuuecTBo ypoBHeW (Tpajauuii aMIUIMTY[bI) MOXHO pac-
CUMTATH 1O HOpMYIIE:

N = 2" =2 =65 536 yposHeii curnana (rpafawmii aMITATYI5I)

2) Yacmoma 6v100pKu unu yacmoma OUCKpPemu3ayuu — 3TO KOJIHde-
CTBO U3MEPEHUI YPOBHS 3ByKOBOIO CUTHAJA 3a 1 CEKyHY.

OnHo n3Mepenue B 1 cekyHay coorBercTByeT uactore 1 I'.

1000 uzmepennii B 1 cexkynay - 1 xI'm.

KonnuecTBo n3MepeHuii Moxer Jiexkath B nuanazone ot 8000 mxo 48 000
(8 kI'y — 48 xI'm).

8 kI'11 cooTBETCTBYET YAaCTOTE PaAUOTPAHCIISALINY,

48 k' — xagecTBY 3By4anus aynuo-CD.

OmnbIT NOKA3bIBAET, YTO TOYHOE COOTBETCTBHE U(POBOr0 CUTHATIA aHAJIO-
TOBOMY JIOCTUTAETCsl, €CIIM YacTOTa JUCKPETU3alu OyaeT BIBOE BbIIIE MAaKCH-
MaJIbHOW 3BYKOBOW YaCTOTBI, TO €CTh COCTaBUT HE MeHee 40 kI .

Ha npakTtuke 3HaUY€HUS YaCTOThI AUCKPETH3AIIMHU, IPUMEHSIEMbIE B 3BYKO-
BBIX cucTeMax, paBHbl 44,1 kI’ mim 48 kI 1.

Yem Gomblile yacToTa IUCKPETU3ALMH, TEM KaueCTBEHHEE 3BYK.

3) JIns XapaKTepUCTUKU CHKATOrO 3BYKa M BUCO HCIIOJIB3YETCS MOHITHE
Oumpeiim — KOITUYECTBO €IWHUIl MHPOPMAIUH, HEOOXOJUMBIX AJSi XpaHEHUS
WIN TIepelayu OJIHOM CEeKyH/bl I0TOKA JIaHHBIX. BennunHa nzMmepsiercs B Kujio-
ourax B cekyHay (Kbps). burpeiit xapakrepusyeT Kak IJIOTHOCTh YITAKOBKH HH-
dopmanuu, Tak u e€ kauectBo. Hampumep, u3 18yx MP3 (aiinoB cxxaThix ¢ pas-
HBIM OUTpEUTOM, OoJjiee KaueCTBEHHBIN (OJM3KHUM K OpUTHHANTY) 3BYK OyIeT y
daiina ¢ Oonpmum Outpeiitom. B Toxe Bpems, daiin npyroro ¢gopmarta, mpu
paBHOM OUTpeTe, MOXKET AaTh KaK Jydylllee, TaK U XyJlIee KauyeCTBO 3BYKa.
CraHnapToB KOIMPOBAHUS JBYXKaHaJIbHOM M MHoOrokaHaiabHoil (5.1 u 7.1)
ayauonH(OpMalMyi HACUNUTHIBAETCS HECKOJBKO JECATKOB, HAMMEHOBAHUS HEKO-
TOPBIX U3 HUX, UCIOJIb3YEMbIX B COBPEMEHHBIX METOJIaX 3alUCU MYJIbTUMEIUA-
nH(hOpMaIuu, IpUBEICHHI ganee B Tadnuie 1.4.
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1.2.5 KogupoBaHue BugeouHdopmayum

Buneoundopmarus — Haubosiee CIOKHBINA BU JJIs1 XpaHEHUs, 00pad0TKU
1 BOCIIpom3BeieHus. BriepBrie MBIKYITHECS N300paKeHUs OBLTH COXpaHEHBI Ha
KUHOIUICHKE B BHUJE OOJIBIIOTO KOJIMYECTBA OTJEIBHBIX KaJpPOB MU300PAKEHUS,
3aCHATHIX Yepe3 HeOONbIINe MPOMEKYTKH BpeMeHH (24 Kaapa B CEKYHIY).
[TozmHee Ha Ty e TUICHKY CTajia 3alUChIBATHCS M 3BYKOBAs TOPOXKKa (B TOCe-
JYIOIIEM HECKOJIbKO JIOPOXKEK JUIsi MHOIOKaHAJIBLHOTO 3ByKa). Jlajiee mosSBUIOCH
TEJIEBUICHUE C AHAJIOITOBOM 3aIMCBHIO ABMXKYLIErocs M300pa)K€HUsT HA MarHUT-
HbIe JIeHTHI (cuctembl TeneBuaeHuss PAL u SECAM wucnons3yroT 25 kaapoB B
cexkynnay, cucrema NTSC — 29,97 kaapoB B cekyHny). C MOsiBIEHUEM KOMITBIO-
TEPOB IUPOKOE PACIPOCTPAHECHUE TONYIIN NU(PPOBBIE METOBI 3aIUCH U KO-
JTUPOBaHUS BHUJICOMH(OPMAIIMK, KOTOpPbIE IMOCTOSHHO COBEPIICHCTBYIOTCS. B
HACTOSIIIIEEe BPEMS KaXIbIii MOYKET 3alicaTh BUICO C UCIIOIb30BAaHUEM MOOHIIh-
HBIX TeNePOHOB, MUPPOBBIX (POTO- U BUICOKAMEP M BBIMOJIHUTH MOHTaX BH-
neomwIbMa Ha MEPCOHAIBHBIX KOMIBIOTEpPaX, MPOU3BOIUTEILHOCTH KOTOPBIX
JIOCTaTOYHO JUIsI TIEPEKOMPOBAHUS BUEO BBICOKOT'O pasperieHusi 00beMoM B
HECKOJIbKO TUTra0aiT (HO MPOJOJKUTEIBHOCTh KOAUPOBAHUS MOXKET COCTABIIATh
HECKOJIBKO YacOB).

KommbroTepHbie 1udpoBbie METOIBI KOJUPOBAHUS BUIEO MOTYT HCIIOJb-
30BaTh 4acTOTy TeneBH3HMOHHBIX craHmaproB PAL/SECAM wm NTSC, T. k.
BUJICO3AMTMCH MHOTUX ITU(POBBIX (OPMATOB MOTYT BOCITPOU3BOIUTHCS KaK CIIe-
IIUATBHBIMA ~ KOMITBPIOTEPHBIMHA ~TIpOrpaMMaMH, Tak W ObITOBBIMH DVD-
IIeepaMu, a TaKXKe MyTeM IMOAKITIOYEHHUS TeIeBHU30pa K KOMIBIOTEpY (A1 Te-
penaydy BUAEO U 3ByKa CJIEAYET ucnoiib3oBaTh nopt HDMI).

KauecTBo BHieon300pakeHrs B IU(QPOBBIX METOAAX IMOCTOSHHO YJIydIia-
ercs. [llupokoe pacnpocTpanenue ubpoBOro BUAEO OBLIO CBSI3aHO C MOSBIIE-
uue BHavajae CD-auckos, 3arem DVD, nanee Blu-Ray auckoB, Ha KOTOPBIX, B
OCHOBHOM, U PaCIpOCTPAHSINCh KUHOPMIBMBI, U €MKOCThIO KOTOPBIX OTpaHU-
YUBAINCH KaUeCTBEHHBbIE BO3MOXXHOCTH. B Tabnuie 1.4 npuBeeHbl XapaKkTepu-
CTUKH HEKOTOPBIX BUACO(POPMATOB.

CraHgapThl KOIUPOBAHUS BUIEO Pa3padaThIBAIOTCS TPYIION SKCTIEPTOB B
obmactu nudposoro sugeo MPEG (Moving Picture Experts Group) MexayHa-
ponuoit Opranmzarueit mo Ctangaptuzaruu (ISO). [Tepsrrit ctangapt MPEG-1
ObLT mpescTaBiieH B 1992 1., mocnenHue cTanaapThl B 3Tol oonactu — MPEG-7
u MPEG-21.

ANTOPUTMBI KOJIUPOBAHUS BHUJIEO OYCHb CIIOKHBI, UX OIMUCAHUS MOXKHO
HAWTH B CIICIMAILHON IMTEpaType WiK Ha caiite http://www.mpeg.org.
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Tabmuma 1.4. CpaBuenue popMaToB 3amucu BUAEO Ha JUCKH

DopMaT Pa3pemenue, CrangapTt KOIUpOBaHUS CoBMECTUMOCTD
P PAL / NTSC BIICO ayamo ¢ DVD-mneepom
352x288
VCD 350%240 MPEG-1 MPEG-1 BCErjaa
480%576
SVCD 480%480 MPEG-2 MPEG-1 WHOTAa
720%576
DVD 790%480 MPEG-2 MPEG-1, AC3 BCErja
720%576 MPEG-1 unu
XVCD 720%480 MPEG-2 MPEG-1 UHOT 1A
DivX 640480 MPEG-4 MP3, WMA WHOT A
MPEG-4 MP3, WMA, i
HD 720p 1280%x720 H.264 AC3 mu 1ip. BD-meep
.| 19201080 MPEG-4 | MP3, WMA
HD 10801 (i — gepeccTpounas H.264 AC?)’I/IJ'II/I I[p, BD'HJ'Ieep
pasBepTKa)
AVCHD | 1280x720 | MPEG-4v.10 | PCM (7.1) nim or
720p | (P mporpeccusnat | A\so/H 264) | AC3 (5.1)
pasBepTKa)
AVCHD MPEG-4 v.10 | PCM (7.1) unu
1080i | 192071080 1 avemH.264) | AC3 (5.1) Her
UHD-1 4K H.264/ H.265 | AC3 (5.1) unu
(2160p) 38402160 (HEVC) crangapt 22.2 Het
UHD-2 8K H.264/ H.265 | AC3 (5.1) unu
@320p) | (O80XH320 1 HEve) | crammapr 22.2 Her

Bce dopmatsr cxatus cemeiictea MPEG (MPEG-1, MPEG-2, MPEG-4,
MPEG-7) ucnonb3yioT BBICOKYIO H30BITOYHOCTh MH(GOPMAILIMU B M300paKeHH-
X, pa3ACIICHHBIX MaJIbIM HHTEPBAJIOM BpeMeHH. MEXIy IBYMs COCEIHUMH
KaJjpaMu OOBIYHO M3MEHSETCS TOJBKO Majlasi 4acTh CIIEHBI — HAllpUMeEp, TPOUC-
XOJIUT INIABHOE CMEIIeHHe HeOOIbIIoro o0bekTa Ha (GoHE (HUKCHPOBAHHOIO
3aiHero 1ia”a. B aToM ciydae nomHas uH(opMaIus O CIieHe COXpPaHSETCS BbI-
OOpPOYHO — TOJIBKO JJISl OMOPHBIX KaapoB. JIJIsi OCTANBHBIX KaIpPOB JOCTATOYHO
nepeaaBaTh pa3HOCTHYIO HHGOPMAIIUIO: O TTOJ0KEHUH 00bEKTa, HAIPaBJICHUHU U
BEJIMYMHE €0 CMEIICHUsS, O HOBBIX 3JieMeHTaX (POHA, OTKPHIBAOIINXCS 32 00b-
€KTOM I10 Mepe ero ABwKeHus. [IpudeM 3T pa3HOCTH MOXKHO (DOPMHUPOBATH HE
TOJILKO IO CPAaBHEHHUIO C MPEIbIAYIIUMH HU300pKEHUSIMH, HO U C TOCJIEIYIO-
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MU (TTIOCKOJIBKY IMEHHO B HUX T10 MEpe ABMKEHUS 00BbEKTa OTKPBIBAETCS Pa-
Hee CKpbITas 4acTh oHa).

Anroputmel MPEG cxxumaroT Tonbko onopHble kaapel — I-kaapsr (Intra
frame — BHyTpeHHHUI Kajap). B IpOMEKYTKH MEXIy HUMH BKIHOYAIOTCS KaPhbI,
CoJiepIKalllfe TOJbKO W3MEHEHHUS MEXIy NIByMsi cocemnHumu I-kampamm — P-
kanpsl (Predicted frame — mporno3upyemsiit kaap). J{mas Toro 4ro0bl COKPATHTH
norepu uHopmanmu Mexay [-xkagpom u P-xagpom, ucnomnbiyrorcs B-kaaper
(Bidirectional frame — aByHanpaBieHHbIN Kajap). B HuX conepkutcs uapOpma-
151, KoTopasi OepeTcst U3 NPEAIECTBYIOUIETr0 U MOCIETYIOIIETro KaJpoB.

MPEG-4 ucnonp3yeT TeXHOIOTHIO0 (PPaKTATIBHOTO CKATHUA U300paKeHUH.
®pakTanbHOE (KOHTYPHO-OCHOBAHHOE) CXKaTHE TMOJAPA3yMEBAET BBIJICIICHUE U3
N300pa)KeHUsI KOHTYPOB U TEKCTYp 00BbeKTOB. KOHTYpHI MpeacTaBisitoTCs B BU-
i€ CTUTAHOB (MTOJIMHOMHUATBHBIX (DYHKITHI) ¥ KOAUPYIOTCS OMOPHBIMU TOUYKAMHU.
TexkcTypbl MOTYT OBITH MPEACTABICHBI B KayecTBE KOI(PPUIIMEHTOB MPOCTPaAH-
CTBEHHOT'O YaCTOTHOTO MpeoOpa3oBaHus (Hampumep, JTUCKPETHOTO KOCUHYCHO-
T'O WIN BEUBJIET-TIPeoOpa3oBaHusl).

Hossie Bepcun MPEG-4 — AVC/H.264 (Advanced Video Codec, Ha3bI-
BaeMbIi Takke H.264) — cranmapt, npeaHa3HAYCHHBINA TSI 3HAYUTEIIHLHOTO CKa-
THUSI BHJICOTIOTOKA TPU COXpaHeHHH Bbicokoro kadectsa © AVCHD (Advanced
Video Codec High Definition — ynyd4iieHHbIH BUICOKOIEK JIJIs1 BUEO BBHICOKOTO
paspemienus) — nudpoBoii Gpopmar 3anucu BUACOAaHHBIX B hopmatax 720p wim
10801 u muorokanaabHoro 3yka. Crammapt AVCHD Obur paspabortan coB-
MeCTHO komnaHusiMu Sony 1 Panasonic B 2006 roay. 3a oCHOBY ObLI B3T KOJEK
AVC/H.264.

B oktsi6pe 1996 roma rpynma MPEG npuctynuna k pazpabotke ¢popmara
cxarust MPEG-7, mpu3BaHHBIM OIPEACINUTh YHUBEPCAIbHBIC MEXaHU3MBI OITH-
CaHUs ayJluo U BUJEO MHpopMaluu. IDTOT (hopmar noiayyui HazBaHue «Myib-
tuMmenua-uaTepderic ans  omnmcanus comepxkumoro» (Multimedia Content
Description Interface). B otnnune oT npeapiaymux GopMaToB CKATHS CEMEH-
ctBa MPEG, MPEG-7 ommceiBaer nHopmanmioo, mpeacTaBIeHHYIO B JII000i
¢dbopme (B TOM UncIie B aHATOTOBOM) U HE 3aBUCHUT OT CPEJIbl IIepeiau JaHHBIX.

®opmar cxatus MPEG-7 wucnosib3yeT pa3BUTYIO MHOTOYPOBHEBYIO
CTPYKTYpy ONHMCAaHUU ayAuo M BHIEO WH(POPMAIIMU Ta OCHOBE S3bIKA ITHX OIH-
canuii. CyllecTBYIOT pa3InyHbIe TUIBI HHPOPMALIMH, ISl KOTOPBIX pa3paboTa-
HBbI CXEMBbI OMHMCAHUS 0a30BBIX CTPYKTYP: HU3KOYPOBHEBBIC ay/IHO-BU3YyaIbHBIC
XapaKTEPUCTUKH, TaKUE KaK IBET, TEKCTypa, JABM)KCHHE, YPOBEHb 3BYKa U T.1.;
BBICOKOYPOBHEBBIE CEMAHTHUYECKUE OOBEKTHI, COOBITHS M aOCTPAKTHbIE MpPHUH-
[IUTIBI; OMHCAHUE COACPKUMOT0, HABUTALMU U JOCTYNa K ayAruO-BH3yaJbHOMY
Marepuany u T. . OmHOM M3 OTIMYUTENbHBIX ocobenHocTelr MPEG-7 sBnser-
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Csl €r0 CITOCOOHOCTH K OMPENENICHUI0 TUTa C:kuMaeMon nHpopmanuu. Ecim 310
aynuo wid Buaeo (aili, To OH CHadaja COKMMAETCsl C MOMOIIbIO aIfTOPUTMOB
MPEG-1, MPEG-2, MPEG-4, a 3atem onuceiBaetcst ipu momorun MPEG-7.

Pazpaborka dhopmata MPEG-21 — nonroBpemMeHHBIN MPOEKT, KOTOPBIM
Ha3biBaeTcst «Cucrema mynpTUMenuitHbix cpenactsy (Multimedia Framework).
Han pa3spaGotkoii aToro ¢opmara sxcrnepTsl Hauanu padotats B 2000 1. 3amaua
pazpabotku MPEG-21 Moxer ObITh chopmynrpoBaHa CIEAYIOIIUM 00pa3oMm:
OTIpE/ICIICHUE TEXHOJIOTHH, HEOOXOAMMON MJIsl TOACPKKH TOJb30BaTENICH Mpu
oOMeHe, JOCTyIle, MPOoJaXe U IPYTruX MAHUMYJIAIUIX HU(PPOBBIMU O0BEKTaAMHU.
[Ipu aTOM mpenmonaraercs 00eCcneunuTh MaKCUMAIIbHYIO 3()PEKTUBHOCTD U MPO-
3PaYHOCTh ATHUX OMEpaALUH.

dopwmartsr daittoB Microsoft AVI 1 MKV — konrelinepsl, mpeaHa3Ha-
YeHHBIC I XpaHEHUS BHUACOMH(POPMAIUH, CHHXPOHW30BAHHON C ayIHOWH-
dopmarueii. AVI moxker comepxath B cebe moroku 4 tumos — Video, Audio,
MIDI, Text. [Tpuduem BHUI€OMOTOK MOXKET OBITh TOJILKO OJMH, TOTJIa KaK ayJauo —
HECKOJIBKO.

Konreitnep MKV (Matroska, maTpéiika) pa3pabaThiBajcs ¢ y4€TOM CO-
BPEMEHHBIX TCHJICHIINA ¥ BO3MOXHBIX TeHIEHINN Oymymiero. OH yHUBEpCaseH,
Tak Kak noctpoeH Ha npuHiune EBML (To xe camoe, uro u XML, HO 1151 1BO-
nyHbIX AaHHBIX). B MKV MoxHO moMecTuTh 1000€ KOIUYECTBO ayJauo-
BUJICOPSAIOB, MEHIO, Kak Ha DVD, rnaBbl, cyOTUTpHI, IPpUDTHI, TOCTEPHI, TEK-
CTBI, KOMMCHTApHH, ONTUcaHus, (HOTOATbOOMBI B TIpod. OTpaHUYCHUI TpaKTHIe-
CKH HeT. MakcuMallbHasi COBMECTHMOCTh CO BCEMH BO3MOKHBIMU TPEOOBaHMSI-
MU K BHUICOKOHTEHHEpPY Ha JaHHBII MOMEHT W Ha Ommkaimee Oymymee. Mc-
NOJIB3yeTCsl B HAcTosIIee BpeMs Juis nepeHoca uHpopmanun DVD u Blu-Ray
JTUCKOB B oauH (aitn *.mKv ¢ coxpaneHneM MEHIO, BHIOOpA sI3bIKa BOCIIPOU3BE-
JIEHUs, MI0Ka3a CyOTUTPOB HA BHIOPAHHOM $SI3BIKE, MOKa3a CleH-(parMeHToB Oc-
HOBHOTO (MIIbMA, PEKIIAMHBIX POJTMKOB JUCKA U TIP.

1.2.6 CxaTtue (apxuBaums) pasnuyHbIX BUAOB MH(OpMaLUm

JluckpeTHoe IBOUYHOE Npe/ICTaBlIeHne UHPOpMALUU OOBIYHO UMEET He-
KOTOPYIO U30BITOUHOCTH. YacTo B MH(OpMAIMK TPUCYTCTBYIOT MOCIIE0BATENb-
HOCTH OJIMHAKOBBIX OUTOB WM uX rpynn. O0bEM nHdopMauu UMeeT OOoJbIIoe
3HAUYEHUE HE TOJIBKO JUIsl XpPAaHEHWUsS, HO TAKXKE HEMOCPEICTBEHHO BIUSET Ha
CKOPOCTh Tepefaud UHPOpMaAlUU MO KOMIbIOTEpHBbIM ceTaM. [lorTomy Obuin
pa3paboTaHbl ClICUAIBHBIC METO/IbI (AITOPUTMBI) cocamus ungopmayuu (data
COMpression), ¢ MOMOIIbI0 KOTOPBIX MOKHO CYIIECTBEHHO YMCHBIIUTH €€ 00b-
éM. CyIIEeCTBYIOT KaK YHUBEPCAJIbHbBIE AJITOPUTMBI, KOTOPbIE PACCMAaTPUBAIOT
HMH(pOpMAIUIO, KaK IPOCTYIO MOCIEA0BATEIbHOCTh OUTOB, TaK U CIIELUATIUZUPO-
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BaHHBIE, KOTOpPbIE MPEAHA3HAYEHBI I CKaTUig WHGOPMAIMH OMPEASIEHHOTO
Tumna (1300pakKeHUM, TEKCTa, 3ByKa U BUJICO).

Bce anroputmbl CkaThsi OTIEPUPYIOT BXOJHBIM ITOTOKOM HWH(OpMaIuy,
MUHUMAJILHON €UHUIICH KOTOPOH SIBIISETCS, OUT, a MAaKCUMAIBHON — HECKOIIb-
KO OuT, 0aNT MM HECKOILKO OaMT.

OCHOBHBIMH TEXHUYECKUMU XaPAKTEPUCTUKAMU TIPOIIECCOB CIKATUS U Pe-
3YJIBTaTOB MX PaOOTHI SBISIOTCS:

cTeneHb c:xkaTusi (compress rating) wim orHomeHue (ratio) o0bEeMOB
HCXOJTHOTO M PE3YyJIbTUPYIOIIETO MTOTOKOB;

CKOPOCTB C/KaTUHA — BPCM:, 3aTpadruBaACMOC Ha CKATUC HCKOTOPOIo 00B-
cMa I/IH(i)OpMaI_II/II/I BXOJHOI'O IIOTOKA, A0 ITOJYYCHHSA M3 HCTO 3KBHBAJICHTHOI'O
BBIXOAHOI'O IIOTOKA,

Ka4eCTBO CKATHUS — BEJIMYMHA, [TI0KA3bIBAIOIIAsl, HACKOIBKO CUJIBHO yIIa-
KOBaH BBIXOJIHOW MOTOK, IMPHU MOMOIIY ITPUMEHEHUS K HEMY MOBTOPHOTO CHKaTHA
10 3TOMY K€ UM HUHOMY AJITOPUTMY.

Bce crmocoObl cxxaTsi MOKHO pa3ieinuTh Ha JIBE KATEropuu: 00paTumMoe u
HeoOpaTuMoe CxxaTue.

HeoOpaTumoe cikaTue — Takoe NMpeoOpa3oBaHME BXOJHOI'O MOTOKA WH-
dbopManum, TP KOTOPOM BBIXOJHOM ITOTOK, OCHOBAHHBIA Ha OIPEACICHHOM
dbopmaTe mHGOPMAIIUH, TIPEACTABISICT CO00H 00BEKT, TOCTATOYHO IMOXOXKHM IO
BHCIITHUM XapaKTEPUCTUKAM Ha BXOJHOHN TOTOK, OJHAKO OTJIMYACTCS OT HEro
00BEMOM.

CreneHb CXOJCTBA BXOAHOTO M BBIXOJHOT'O MOTOKOB OMPEIESETCS CTe-
MEHbI0 COOTBETCTBUSI HEKOTOPHIX CBOMCTB 00BEKTA (/10 CIKATHUS U TOCIE), IPEI-
CTaBJISIEMOTO JaHHBIM TOTOKOM HMH(oOpMaiuu. Takuwe MOIXO0Ibl U aITOPUTMBbI
UCTIONIb3YIOTCS JUIsl CKaTUsl MH(OpMAIIMU pacTpoBbIX rpaduyeckux (aitsnos, BU-
7ieo U 3ByKa. [Ipu TakoM mOaX0/1e UCTONB3YETCSl CBOMCTBO CTPYKTYPHI JAHHOTO
dopmata daiiia ¥ BO3SMOKHOCTh MPEACTAaBUTh WHPOPMAIUIO TPUOITUZUTEITHLHO
CXOXYI0 MO KauyeCTBY JIJIsl BOCTIpUSATHs 4denoBekoM. [loaToMy, KpoMme cTereHu
WJIM BEJIMYMHBI COKATHS, B TAKMX JITOPUTMaX BO3HUKAET MOHSATHE KauyecTBa, T.K.
UCXOHasT MHPOPMAIIHS B MPOIIecCce CxKaTUs m3MeHseTcs. [1ox kauecTBOM MOX-
HO TIOHUMATh CTETEHb COOTBETCTBUS MCXOMHOU W PE3yJIbTHPYIONIeH nHbopMa-
IIUH, OIICHHMBAaEMOEe CYOBEKTHUBHO, Ucxoas u3 (opmara mHpopmanuu. st rpa-
dudeckux (HailsIoB TaKOE€ COOTBETCTBHUE OINPEACISICTCS BU3YalbHO, XOTSI UMEIOT-
CSl M COOTBETCTBYIOIIME WHTEIUICKTYaJbHBIC aITOPUTMBI U mporpamMmbl. HeoO-
paTUMOE CKaTHE HEBO3MOXKHO MPUMEHATH B 001aCTIX, B KOTOPBIX HEOOXOIUMO
UMETh TOYHOE COOTBETCTBHE MH(POPMAIIMOHHON CTPYKTYPHI BXOTHOTO W BBIXO/I-
HOTO TIOTOKOB. JlaHHBIN MOAXOJ] peaiM30BaH B MOMYJSPHBIX dopMmaTax Ipej-

33



1.2 KomupoBanue nHGOpMAIIIH

craBnenus gporounpopmaruu — JPEG, TIFF, GIF, PNG u ap., ayano undop-
manuu — MP3, Bugeo napopmanuu — MPEG-4.

Oo0paTumoe c:kaTHeE BCEr/a MPUBOJUT K CHUKEHUIO 00beMa BBIXOIHOTO
noroka mHopManuu 0e3 U3MEHEHHUsl ero WH(POPMATHUBHOCTH, T.€. 0€3 MoTepH
UH(POPMAITMOHHON CTPYKTYPBHI.

N3 BBIXOJIHOT'O MOTOKA, IIPY ITOMOIIM BOCCTAHABIIMBAIOIIETO MU JEKOM-
MIPECCUPYIOIIET0 AITOPUTMA, MOXKHO TTOJTYYHUTh BXOJIHOM, a MPOIIECC BOCCTAHOB-
JICHUST HA3bIBACTCS ICKOMIIPECCHEH WIIM PACTIaKOBKOM M TOJIBKO TOCIIE MpoIecca
pacrakoBKu WH(OpMaIKs MPUTOIHA JJISI UCIIOIH30BAHUS B COOTBETCTBHH C HX
BHYTPEHHHUM (POPMATOM.

Cnocobbl obpamumoz2o cxamusi uHpopmayuu
1) C:xkatue cnocodom kogupoBanusi cepuii (RLE)

HaunbGomnee n3BecTHBIN MPOCTOM MOAXO/ U AITOPUTM CKATHSI HHDOpMAITUU
oOpaTUMBIM IyTE€M — 3TO KOJUPOBAaHHE cepuil mocieaoBarenbHocTel (Run
Length Encoding — RLE).

CyTh METOJIOB TAaHHOTO MOAX0Ja COCTOUT B 3aMEHE LEMOYEK WIH CEPUi
MOBTOPSIOMIMXCS 0aTOB WM UX TOCJIEIOBATEIbHOCTEN Ha OJIUH KOJUPYIOIIHIA
0alT ¥ CYCTYMK YHUCIIa UX IIOBTOPCHHI.

Hanpumep:

44 44 44 11 11 11 11 11 01 33 FF 22 22 — ucxomgHas mociie1oBaTeaIbHOCTD
0344 04 11 00 03 01 33 FF 02 22 — cxkartast mocCJIe10BaTEIbHOCTb.

[TepBbIii OaliT BO BTOPOM MOCIEAOBATEILHOCTH YKA3bIBAE€T, CKOJIBKO Pa3
HY>KHO TIOBTOPUTH CJIEYIOIIUNA OalT.

Ecnu nepsoiii 6aiiT paBed 00, To 3aTeM HUIET CUETUMK, MOKA3BIBAIOIIHM,
CKOJIBKO 32 HUM clienyeT HenoBTopsitonuxcs 0ainT uadopmarmu (00 03).

JlanHbIe METOJbI, KaK MPAaBHIIO, JOCTATOYHO I(PGEKTUBHBI ISl CHKATHUS
pactpoBbix rpaduueckux nzobpaxenuit (BMP, PCX, TIF, GIF), 1.k. nocnennue
coaepKaT JOCTATOYHO MHOIO JJIMHHBIX CEPUM MHOBTOPSIOIIUXCS ITOCIEA0Ba-
TenbHOcTer OaiitoB. HemoctarkoM meroma RLE sBiagercsa moctaToyHO HU3KAs
CTEIIEHb CHKATUSL.

2) Aaroputm Xaddmana

Cxxumas ¢aiin no anropurmy Xad@mana, nepoe, 4To HEOOXOAUMO Clie-
JaTh — NPOYUTATh (ailyl MOJHOCTHIO U MOJCYUTATh CKOJBKO pa3 BCTpeyaeTcs
KaXJIbIH CUMBOJI U3 paciuuperHHoro Habopa ASCII.

Ecnu yuutsiBaTh Bce 256 CUMBOJIOB, TO HE Oy/I€T pa3HUILIBI B CKATUH TEK-
croBoro u EXE ¢aiina.
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[Tociie mojcyera 4acTOTBI BXOXKIEHHS KaXkKIOrO0 CHUMBOJIA, HEOOXOIUMO
copMupoBaTh OMHApPHOE JEPEBO JJIs1 KOAUPOBAHUS C YYETOM YacCTOThI BXOXK-
JI€HUSI CHMBOJIOB.

[Tpumep cxxatus no anroputmy Xadgmana npuBeAeH HUKE.

[Tycts ¢aiin umeer quay 100 GalT U B HEM MPUCYTCTBYIOT 6 pa3IMYHbIX
cuMBoJioB. [logcunTaemM BXOXKIEHUE KaXKOTO U3 CUMBOJIOB B (ailll U MOITYyIUM
CJIEAYIOLYIO TaOIuILy:

CumBoI A B C D E F

Yuciio BXOXKICHUN 10 20 30 5 25 10
OTcopTHPYEM CHMBOJIBI IO YaCTOTE BXOXKICHHMS:

CumBoi C E B F A D

Yuciio BXOXKICHUN 30 25 20 10 10 5

Jlamee BO3bMEM U3 MOCJEOHEH TaOMUIBI 2 CHMBOJIA C HAMMCHBIICH Ya-
croroir. B Hamem citygae 3o D (5) u F (10) mwmu A (10), MOXHO B35Th JIFOOOi
U3 HUX, Hanpumep A.

ChopmupyeM u3 «y3ioB» D u A HOBBIIM «y3ei», 4aCTOTA BXOXKIACHUS IS
KOTOpOTo OyJeT paBHa cymMMme 4yacToT D u A

CuMBoI C E B F A D
Yucio BXOXKIeHUI 30 25 20 10 10 5
15

Homep B pamke — cymma yactoT cuMBoiioB A u D. Tenepsr Mbl CHOBa
WILEM JIBa CUMBOJIa C CAMBIMM HU3KMMH 4aCTOTaMH BXOXAeHUs. Vckimrouas u3
npocMoTpa D u A u paccMatpuBasi BMECTO HUX HOBBIM «y3€JI» C CYMMapHOM 4a-
cTotoil BxoxieHus. Camasi HU3Kast yactora Tenepb y F u HoBoro «y3na». CHOBa
CHEeaeM OIEPALUIO CIUSHUS Y3JI0B:

CuMBOI C E B F A D
Yuciio BXOXKIEHUIL 30 25 20 10 10 5
15
25

[TpocmarpuBaeM TaONMIly CHOBA JJIs CIACIYIOIIUMX ABYX CUMBOJIOB (B m
E). [Ipomomkaem 3TOT pexUM IMOKa BCE «IepeBO» He cHhOPMHUPOBAHO, T.€. MOKA
BCE HE CBEJETCA K OTHOMY Yy31y.
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1.2 KomupoBanue nHGOpMAIIIH

CnmMBon C E B F A D
Yuciio BXOXKIEeHUI 30 25 20 10 10 5

55 15

Tenepp, Koraa Haile AEpeBO CO3[aHO, MOXKHO KOAMpOBaTh (haiin. Mel
JOJKHBI Beerja HauumHaTh u3 kopHs (Root). Koaupys nepBeiii cumBon (JMCT
nepea C ¢ HAaMOOJBIIIEH YaCTOTOM), POCIEKUBAEM BBEPX IO JIEPEBY BCE ITOBO-
POTHI BETBEH U €CIIN JI€IaeM JIEBbI TOBOPOT, TO 3anioMuHaem 6ut = 0, u aHaso-
ruyHo Out = 1 g mpasoro nosopota. Tak ans C, mbl OyJeM UATH BIEBO K 55
(u 3amomuuMm 0), 3aTem cHoBa BieBo (0) k camomy cumBony. Kon Xadbdmana
s Hamero cumBosia C — 00. Jlns cnenyromiero cuModa (E) monygaercst — ne-
BO, MPaBO, YTO BBUIMBAETCS B IocienoBarenbHocTh 01. BelmonHuB 3Ty mpore-
Iypy AJi BCEX CUMBOJIOB, ITOJIYYHM:

C =00 (2 Oura)

E =01 (2 Oura)

B =10 (2 6ura)

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

[Tpu xonMpoBaHMM 3aMEHSIEM CHMBOJBI Ha HOBBIE KOJbI, IIPU 3TOM T€
CUMBOJIbI, KOTOPbIE BCTPEUAIOTCsI HaMOOJIee YacTo, UMEIOT CaMble KOPOTKHE KO-
abl. Tabnuily KOAMpOBaHUS 3allOMUHAEM B TOM € apXWBHOM (aiine 11 mo-
CJIEAYIOIEN pa3apXUBaLUU.

3) ApudmeTnueckoe KOTUPOBAHHE

CoBepleHHO MHOE pEeIlIeHUE MpeasiaraeT Tak Ha3blBaeMoe apudmeruye-
CKO€ KoJupoBaHue. ApupMeTuyecKoe KOJIUPOBaHUE SBIISIETCSI METOI0M, O3BO-
JSIOIINM YTIaKOBBIBATh CUMBOJIBI BXOAHOTO ajidaBuTa 6€3 MoTeph NpH YCIOBHUH,
YTO U3BECTHO PACHPEEIIEHNE YaCTOT 3TUX CUMBOJIOB U sBJIIETCA Haubolee oI-
TUMAJIbHBIM, T.K. JIOCTUTAETCS TEOPETHYECKas TPAHUIA CTENIEHU CKATHSI.

Kaxxaplii cMMBOJ MOC/E€ KOAMPOBAHUS MPEACTABIAETCA KaK HEKOTOpOe
npobHoe uncio u3 uaTepsana [0, 1) ¢ BecoM, NponopIUuOHATIbHBIM BEPOSTHOCTH
€ro NOSIBJICHUS.
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I'maBa 1. O6mue cBeneHuns 00 HHPOPMAIMOHHBIX MTPoIIeccax

4) Aaroput™m Jlemnensi-3uBa-Bemaua (Lempel-Ziv-Welch — LZW)

I[aHHBIﬁ AJTOPHUTM OTJIMYAKOT BBICOKAA CKOPOCTH pa6OTBI KaK IIpu yIa-
KOBKC, TaK W IIPH PACIIAKOBKE, JOCTATOYHO CKPOMHBLIC TpC6OBaHI/IH K IMIaMATH U
IIPpOCTasd allllapaTHas pCainu3alus.

He,Z[OCTaTOK — HHU3Kas CTCIICHb CXAaTHA 11O CPaBHCHHIO CO cxemou ABYX-
CTYIICHYATOI'O KOAUPOBAHMA.

5) JIByxcTyneH4aToe KoaupoBanue. Aaroputm Jlemnens-3uBa

['opa3no GonplIei CTENEHH CKATUS MOYXKHO JOOUTHCS MPU BBIIEICHUU U3
BXOJITHOTO MOTOKA TTOBTOPSIOIIUXCS IIENOYEK — OJIOKOB, U KOAUPOBAHUS CCHUIOK
Ha 3TH 1ETOYKH C MTOCTPOCHUEM XEII-TabJIUIl OT MEPBOro 0 N-TO YPOBHS C IO-
crenyronmM KogupoBanrem Xahdmena uinu apuMEeTHIECKUM KOJTUPOBAHUEM.

Meron npunamiexutr Jlemnento u 3uBYy U OOBIYHO Has3biBaercs LZ-
compression.

lMepeyeHb npoz2pamm cxamus C Kpamkum yKd3dHuem asn2opummoB ux
paéomei

PKPAK:

Meron Packed — anroputm RLE.

Merton Crunched — anroputm LZW.

Merton Squashed — nByXIpoxoiHOe cTaTndeckoe KoaupoBanue Xaddpmena.
ZIP:

Merton Shrinked — mopudunupoBanssliii anroputM LZW ¢ yacTUUHON OYHCT-
KO CJIOBaps U MEPEMEHHOM JUIMHOW KOJA.

Meton Imploded — monuduimpoBannslit anroputm Jlemmnens-3uBa u ctaTuyde-
ckoe konupoBanue Xaddmena.

LHATrc:

Anroputm Jlemnens-3uBa u [uHaMu4ecKoe KoaupoBanue Xaddpmena.

LHA:

Anroputm Jlemnens-3uBa u ctaTudueckoe koaupoBanue Xaddmena.

ARJ:

Anroputm Jlemnensi-3uBa 1 OpUTrMHAIBHBIN METOI KOAUPOBAHUS

WinRar:

Hcnonb3oBanue BhICOKOA()(PEKTUBHOIO OPUTHHAIBHOrO aiaropurma astopa (A.
I1. Pomman).
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1.3 3akonomatenbeTBo Poccuiickoit demepariu o 3amuTe KOMIBIOTEPHOW HH(DOPMAITHH

1.3 3akoHogaTenbcTBO Poccumnckon degepauum o
3awmTe KOMnbOTEepPHON NHcopmMaLum

OrpaHuyumcs 3/1eCb IUTUPOBAHUEM HECKOJIBKHX HamOOJee BaXHBIX CTa-
TEW 3aKOHOB, JeMCTByrOMUX B Pocculickon @enepanunu, UMEIOIIUX OTHOIIEHUE
K JIaHHOM TeMe. TeKCT 3aKOHOB MOKHO HAWTH B MPABOBBIX MH(GOPMAIIMOHHBIX
cuctemax «Koncynprant+y, «l'apant» u ap., a Takxe B UHTepHeTe. 3akoHoAa-
TenbcTBO PD mocratouno wacto Mmogudunupyercs u gononusercs. Hampumep,
BMecCTO 3akoHa 00 aBTOpckoM mpase B 2006 r. Obla NpUHATA YacTh YeTBEpTas
I'pasxtaHCKOrO KOAEKCA, OCIENHAS PEAAKIUA KOTOPOTO O COCTOSIHUIO Ha CEH-
Ta0pb 2008 1. onyOiaukoBaHa B penakiuu OeaepanbHoro 3akona ot 30.06.2008
N 104-®3.

1.3.1 YronoBHbIn Kogekc P® o npectynneHusax B cepe
KOMMNbIOTEPHON UHOpMaLK

(http://base.consultant.ru/cons/cgi/online.cgi?req=doc;base=LAW;n=156027;fl
d=134,;dst=4294967295;rnd=0.6154472350608557;from=93082-0)

I'naea 28. IIpecmynnenus e cgpepe KomnoromepHoil UHpopMmaAUUU

Cmames 272. HenpaBomepHsbili docmyn K KomnblmepHOU
uHgopmayuu

1. HenpaBoMepHBIN HOCTYN K OXpPaHSAEMOW 3aKOHOM KOMIIBIOTEPHOW HH-
(dopmaium, eciam 3TO JesHUE MOBJIEKIO YHUYTOXKEHHE, OJOKUpOBaHUE, MOIU-
¢dukanuo 1100 KONMUPOBaHUE KOMITbIOTEPHOU HH(POpMAIIUH,

- Haka3bIBaeTcs mTpadoM B pa3Mepe 0 ABYXCOT THICSY pyOsiel Wiu B
pa3Mepe 3apabOTHOM IUIAThI WIIM MHOT'O J1I0X0/1a OCYKIEHHOIO 3a NEPUOJ A0 BO-
CEMHAJIATH MECALEB, JUOO HCIPABUTEIbHBIMUA pabOTaMU Ha CPOK JO OJIHOIO
roja, 1100 orpaHuYeHUEM CBOOOBI HA CPOK O ABYX JIET, TUOO MPUHYIUTETh-
HbIMH pabOTaMU Ha CPOK 10 JABYX JIET, JTUOO JIMIIEHUEM CBOOOJIBI Ha TOT K€
CPOK.

2. To xe nesiHue, MPUYMHUBIIEE KPYIHBIM yIiepd WM COBEPILIEHHOE U3
KOPBICTHOM 3aMHTEPECOBAHHOCTH,

- HakaszbpIBaeTcs WTpaoM B pa3Mepe OT CTa ThICSU JO TPEXCOT ThICAY
pyOseil unu B pazmepe 3apabOTHON IUIAThl WIIM MHOTO J10X0J1a OCYKIEHHOI0 32
IIEpUOJ OT OJAHOrO roja IO JBYX JIET, MO0 UCHPABUTENbHBIMH padOTaMH Ha
CPOK OT OJHOrO Ioja 10 ABYX JIET, JUOO OrpaHMYEHHUEM CBOOOJBI HAa CPOK 0
YeTbIpex JIET, JINOO MPUHYIUTENbHBIMA pad0OTaMU HAa CPOK J0 YEThIPEX JIET, JH-
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I'maBa 1. O6mue cBeneHns 00 HHPOPMAIMOHHBIX TIPOIIeccax

00 apecToM Ha CpOK J0 IIECTH MECALEB, JIMOO JIMIIEHHEM CBOOOJbI Ha TOT K€
CPOK.

3. [esHus1, npeqyCMOTPEHHBIE YACTAMHU MIEPBON WM BTOPOM HACTOSALIEH
CTaTbhH, COBEPILIECHHBIC IPYNIION JIUII IO NTPEABAPUTEIBHOMY CrOBOPY HJIM Opra-
HU30BaHHOM TPyNHoi JUOO0 JHMIIOM C UCIOJIb30BAaHUEM CBOETO CIIYKEOHOro mo-
JIO’KEHUH,

- HaKas3bIBalOTCs IITpadoM B pa3Mepe J0 MATUCOT ThicAY pyOieil wiu B
pa3Mepe 3apa0OTHOM IUIATHI WIM MHOTIO JIOXOJA OCYXKIAEHHOIO 3a HEPHOA A0
TpeX JIET C JIMIICHUEM IPaBa 3aHUMATh OINPEIECICHHBIE TOJDKHOCTU WIIM 3aHU-
MAaThCs ONPEAEIEHHON AEATENBHOCTIO HA CPOK JI0 TPEX JIET, TMOO0 OrpaHUYEHU-
eM cBOOO/BI Ha CPOK JI0 YETHIPEX JIET, MO0 MPUHYIUTEIbHBIMU paboTaMUu Ha
CPOK J0 ISITH JIET, INOO JIMILIEHUEM CBOOOIBI HA TOT XK€ CPOK.

4. Jlesanus, MpeTyCMOTPEHHBIE YACTSIMU NEPBOM, BTOPOM WIH TPEThEU
HACTOSIEN CTaTbH, €CJIIM OHU IIOBJICKIM TSHKKUE IIOCIECACTBUS WM CO31aIU
yIpo3y UX HACTYIUIEHUS,

- HAKa3bIBAIOTCA JIJUIICHUEM CBO6OI[I>I Ha CPOK JO CCMHU JICT.

[Ipumeyanus.

1. ITox xommblOTepHON MHPOpPMaLIMEH TOHUMAIOTCS CBEeICHMsI (COOOIICHUS, TaHHBIE),
NPECTaBICHHBIE B ()OpPME NMEKTPUUECKUX CUTHAIOB, HE3aBUCHUMO OT CPEICTB MX XpaHEHHUS,
00paboTKH U TIepeIayn.

2. KpynHbiM ymiepOOM B CTaThsX HACTOALICH IIIaBbl MpH3HAETCS ymepo, cymma Ko-
TOPOTO MPEBHIIIAET OJIUH MUJLTUOH PYOIICH.

Cmamea 273. Co30adHue, uchosnb306aHue u pacnpocmpaHeHue
6pedOoHOCHbIX KOMNbmMepHbIX Npo2pamm

1. Co3nanue, pacnpoCTpaHEHHE WM MCIOJIb30BAHUE KOMIIBIOTEPHBIX
nporpaMm JIMOO MHON KOMIMBIOTEPHON MH(OpMAIMH, 3aBEIOMO MpeIHa3HAYECH-
HBIX JUIsl HECAaHKIIMOHUPOBAHHOIO YHMUYTOXKEHUS, OJOKHpPOBaHMs, MOAM(UKa-
[IUH, KOTIMPOBAHMS KOMIBIOTEPHON MHPOPMAIIUN WIW HEHUTPaTU3aluu CPEICTB
3aIUThl KOMIIBIOTEPHON UH(POPMAIIUH,

- HAKa3bIBAIOTCA OrpaHMYEHUEM CBOOOJBI HA CPOK JI0 YETHIPEX JIET, JINOO
NPUHYAUTEIbHBIMUA paboTaMU Ha CPOK JI0 YEThIpeX JIET, JIUOO JUIIEHUEM CBO-
007bI Ha TOT k€ CPOK CO IITpaPoM B pa3Mepe 10 ABYXCOT ThICAY pyOJsiel Ui B
pa3Mepe 3apabO0THOM TUIAThl WM UHOTO JI0X0Ja OCY>KIEHHOI'0 3a NEPUOJI 10 BO-
CEMHA/ILIATU MECSLIEB.

2. JlesHusi, IpEAyCMOTPEHHBIE YACThIO MEPBOM HACTOAILIEW CTaThH, CO-
BEPLIEHHBIE I'PYIIION JIUIL 110 ITPEABAPUTEIBHOMY CrOBOPY MJIM OPraHU30BaHHOU
rpynnoi Jubo JUIOM C HCIOJIB30BAHUEM CBOErO CIYXEOHOIO IOJIOKEHHUs, a
PaBHO NMPUYMHUBLINE KPYIHBIN yIllepO MM COBEPUIEHHBIE U3 KOPBICTHOW 3aWH-
TEPECOBAHHOCTH,
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1.3 3akonomatenbeTBo Poccuiickoit demepariu o 3amuTe KOMIBIOTEPHOW HH(DOPMAITHH

- HAKa3bIBAIOTCS OTPAHUYCHUEM CBOOOJBI Ha CPOK JIO YETHIPEX JIET, TN0O
NPUHYIUTEIbHBIMU pa00OTaMU Ha CPOK JI0 MATH JIET C JIMIIEHUEM MpaBa 3aHU-
MaTh OMNPEIEICHHBIE TOMKHOCTH WA 3aHUMATHCA ONPEACICHHOW AEATENbHO-
CTBIO Ha CPOK JIO TPEX JIET Uiu 0€3 TaKOBOTO, JIMOO JIUIIIEHUEM CBOOOIBI Ha CPOK
JI0 TATH JIeT co mTpadoM B pa3Mepe OT CTa ThICSY JO JIBYXCOT ThICAY pyOsein
WM B pazMepe 3apaboTHO MIaThl WM UHOTO J0X0JIa OCYKJICHHOTO 32 MEPUOJ
OT JIBYX JI0 TpeX JIeT Wi 0e3 TaKOBOT'O U C JIMIIIEHWEM MpaBa 3aHUMATh OIpesie-
JIEHHBIE JOJDKHOCTHY WJIM 3aHUMATBCS ONPENEIEHHOM AEATEIbHOCTBIO HA CPOK 10
TpeX JIeT Win 0e3 TaKOBOTO.

3. JlessHus, mpenyCMOTPEHHbBIE YACTSIMHU MEPBOM WA BTOPOUW HACTOSAIICH
CTaTbM, €CJIM OHU MOBJEKIM TKKHUE ITOCIEACTBUS WIM CO3HANU YIpo3y HX
HACTYIUICHUS,

- HaKa3bIBAIOTCS JIMIIEHUEM CBOOOJBI HA CPOK O CEMU JIET.

Cmamesa 274. HapyweHue npaBun 3Kkcnayamayuu cpedcmB
XpaHeHus, ob6pabomku unu nepedayu KomnblmepHoU UHPopmayuu u
UHPOPMAYUOHHO -meneKOMMYHUKAYUOHHbIX cemeli

1. Hapymienune mnpaBusl 3KCIUTyaTallud CPEICTB XpaHEHHUs, 00pabOTKu
WY TIepeadr OXpaHseMOl KOMIBIOTEpHOU HHQOpMAIK 100 WHOOPMAIIUOH-
HO-TEJIEKOMMYHHUKAIIMOHHBIX CETeH U OKOHEUHOTO 000pYyI0BaHUSs, a TaKXkKe Mpa-
BUJI JOCTYIA K MHGOPMAIIMOHHO-TEIIEKOMMYHHUKAIIMOHHBIM CETSIM, TOBJIEKIIIEE
YHUUTOXEHUE, OJOKUPOBAHUE, MOAU(PUKALINIO TUOO KOMUPOBAHUE KOMIIBIOTEP-
HOU MH(OpMaALIUU, TPUIUHUBIIIEE KPYITHBIN yiiepo,

- HaKa3bIBaeTCs mTpadoM B pa3sMepe A0 MATHCOT THICSY pyOsiei win B
pa3Mepe 3apabOTHOM TUIATHI WIM MHOTO T0XO0/1a OCYKIEHHOTO 3a MEPHUOJ A0 BO-
CEMHAIATH MECSIEB, JTUOO HMCIPABUTEIHLHBIMU pabOTaMU Ha CPOK OT IIECTU
MECSIIEB 10 OJJHOTO Toja, TMOO OrpaHUYEHHEM CBOOOJBI HA CPOK JO ABYX JIET,
00 MPUHYAUTEITLHBIMU pab0TaMu Ha CPOK JI0 ABYX JIET, JTHOO JTUIIICHUEM CBO-
0O0/IbI HA TOT K€ CPOK.

2. Jlestnue, MpeayCMOTPEHHOE YAaCThIO NIEPBOM HACTOAILIEN CTAaThH, €CIIH
OHO TIOBJIEKJIO TSKKHE MOCIEACTBUS WM CO3/1aJI0 YIPO3Y UX HACTYIUICHUS,

- HaKa3bIBAETCS MPUHYAUTEIbHBIMA pa00TaMU Ha CPOK JI0 TISITH JIET MO0
JUIIIEHUEM CBOOOIBI Ha TOT )K€ CPOK.

1.3.2 3akoHopaTtenbcTBO P® 0 3awmTte nporpamm ansa ABM, kak
ob6beKTa aBTOPCKOro npasa

Yactp 4 ['paxganckoro koaekca P® omnpenenser mpaBa Ha pe3yibTaThl
VMHTEJUIEKTYaJIbHOU AESATEIbHOCTH.
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Cmamba 1225. OxpaHsaembie pe3ysnbmamel UHMessneKmyanbHou
OesmenbHocmu u cpedcmBa uHOuBudyanusayuu

1. Pe3ynbTraTaMu MHTEIUIEKTYaIbHOU NEATEIBLHOCTH M MPUPABHEHHBIMH K HUM
CpeACTBaMH WHIWBUAYAIM3ALUN IOPUANYECKUX JIUI], TOBAPOB, pabOT, yCIAyr U Mpea-
OpUATUI, KOTOPBIM HPENOCTaBIsIETCS IpaBoBas OXpaHa (MHTEUIEKTYyaJbHOW cO0-
CTBEHHOCTHIO), SIBJISIFOTCSI:

1) mpou3BeeHMs HAYKH, TUTEPATypPbl U UCKYCCTBA,

2) mporpaMMbl JUIsl 3JI€KTPOHHBIX BBIYMCIUTENBHBIX MAIIUH (MPOrpamMMmbl AJis
OBM);

3) 6a3bl JaHHBIX; ...

Cmamesi 1256. [elicmBue ucknw4umenbHo20 npaBa Ha
npou36edeHusa HayKu, snumepamypsl U uckyccmBa Ha meppumopuu
Pocculickoii ®edepayuu

1. UckmounTenbHOE NMpaBO Ha MPOU3BEACHUS HAYKH, TUTEPATYPbl U UCKYCCTBA
pacIpoCTpaHAeTCs:

1) Ha mpousBeneHus, 0OHapoIOBaHHBIE Ha Tepputopun Poccuiickoit denepa-
[IUH UK HeOOHApOJAOBaHHBIE, HO HAXOASIIUECS B KaKOH-1M00 00bEeKTUBHOI (popme Ha
tepputopun Poccuiickoit @enepanuu, 1 NpU3HAETCs 32 aBTOPaMHU (MX IIPABOIIPEEMH U-
KaMH) HE3aBUCUMO OT UX I'Pak1aHCTBA;. ..

Cmamba 1261. [lpoz2pammel Onsa 3BM

ABTOpCKHE TIpaBa Ha Bce BUbI ITporpamm i1t OBM (B Tom uuciie Ha onepaliu-
OHHBIC CHUCTEMBbI M MPOTPaAaMMHBIE KOMIUIEKCHI), KOTOPbIE MOTYT OBITh BBIPAXKEHBI HA
M000M sI3bIKE M B JIt000# (hopme, BKITIOYasi UCXOIHBIN TEKCT U OOBEKTHBIN KO, OXpa-
HSIOTCSl TakK e, KaK aBTOPCKHE MpaBa Ha Mpou3BeAeHUs aureparypsl. [Iporpammoit
it OBM siBnsieTcs npeacTaBieHHas B 00bEKTUBHOM (pOpME COBOKYITHOCTH JAHHBIX U
KOMaH/I, IpeIHa3HauYeHHbIX I PyHKIIMOHUpOoBaHUS OBM U Apyrux KOMIBIOTEPHBIX
YCTPOMCTB B LEJNSAX IOJYYECHUS OIPEACIICHHOTO pe3yJibTaTa, BKIIOYas IOJATOTOBH-
TeJIbHbIE MaTepHabl, MMOJTYyYEHHBIE B X0/€ pa3paboTku mporpammel aiis 9BM, u mo-
POXKIaeMbIe €10 ayIHOBH3yalIbHBIC OTOOPAKECHHUS.

Kpome Toro, B wactu 4 I'pakaaHCKOro KojeKca MPUCYTCTBYIOT CIIEIH-
AJIbHBIC CTATbH, ITIOCBAILICHHLBIC IIpOTpaMMaM JJIA OBM:

Cratbs 1262. I'ocynapcTBeHHas peructpariis nmporpamm 1t 9BM u 6a3 qaHHBIX
Cratest 1280. CBoOoaHOE BOCTpou3BeAcHHE porpamMm it OBM u 6a3 nanubix. [lexkoMm-
NUJIMpOBaHKe mporpamMm it OBM
Cratps 1296. IIporpammsl st DBM u 6a3bl JaHHBIX, CO3/IaHHBIC TIO 3aKa3y
Cratbs 1297. Ilporpammsl 1t DBM u 6a3bl TaHHBIX, CO3aHHBIC TIPH BHITIOJHEHUN pabOT
110 JOTOBOPY.

MHorue nojaoxeHus: Ipyrux crareil OTHOCSATCS KO BCEM OOBEKTaM aBTOP-

CKOT'O TIpaBa, KOTOPBIMH SIBJISIIOTCS U TIporpamMMsl i1t OBM u 6a3bl JaHHBIX.
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1.4 TpebOoBanus K opranu3anuu padbodux MecT mojb3oBareneit [1K

OTBETCTBEHHOCTD 3a HAPYIIEHUE aBTOPCKUX MPaB U3JI0KeHa B cTaThe 146
YromoBHOro xkojekca P®.

1.3.3 PepepanbHbIn 3aKkoH PP «O6 nHdopmaumu,
MH(OPMaLMOHHBLIX TeXHONOINMAX M O 3awmTe nHopMaLun»

Cmambsa 1. Cdepa delicmBusa HacmosAwez2o ®edepasnbHO20 3AKOHA

1. Hacrosimmit @enepanbHblii 3aKOH PETYJIUPYET OTHOILIEHUS, BO3HHUKAIOIINE
pH:

1) ocymiecTBieHuH IpaBa Ha TMOUCK, MOJyYEHHE, Mepenady, MpPOU3BOJICTBO U
pacrpocTpaneHue nHhopmaiuu;

2) npuMeHEeHUN HHPOPMAITMOHHBIX TEXHOJIOT U

3) obOecrieyeHnu 3aUThl HH(OPMALIUH.

2. Ilonoxenus Hacrosimero MeaepaqbHOrO 3aKOHA HE PACHpPOCTPAHSIIOTCS Ha
OTHOILICHUSI, BO3HUKAIOIINE MPHU MPABOBOM OXpaHE Pe3yNbTaTOB HMHTEIEKTyalbHOU
NEeSATETbHOCTU U MIPUPABHEHHBIX K HUM CPEJICTB MHANBUIyaIN3aI1UH1, 32 UCKIIIOUCHUEM
CJIy4aeB, PeAYyCMOTPEHHBIX HacTOSINM DenepanbHbIM 3aKOHOM.

JlanpHe#mme cTaThu COAEPIKaT MHOTOYMCIICHHBIC TTOJIOKEHHS MPABOBOTO
perynupoBanus B chepe napopmainuu, MHOOPMAITMOHHBIX TEXHOJIOTUHA U 3aI1-
Thl HOpMaIuu. bosbiioe BHUMaHKUE YACISECTCS BONPOCAM OTPaHUYCHHS J10-
CTyma K nH(opMaIuu, Co3TaHus TOCYAapPCTBEHHBIX NHGOPMAITMOHHBIX CHCTEM,
3aIUTHl THPOPMAITUH.

1.4 TpeboBaHUA K opraHnsaumm pabo4ymx mect
nonb3oBaTteneu MK

[maBHBIM JOKYMEHTOM, OMPEICISIONIUM JaHHbIe TPEOOBaHMS, SBISICTCS
CanlluH 2.2.2/2.4.1340-03 «['urnennueckue TpeOOBaHHUS K NEPCOHATbHBIM
AJIEKTPOHHO-BBIUUCITUTEIHHBIM MAIIMHAM U OPTaHU3AINH PA0OTHD».

JIOKyMEHT COIEpKUT pa3aebl:

I. OOmue nonoxeHust 1 001aCTh NPUMEHEHHUS

II. TpeGoBanus k [I9BM

III. TpeboBanus k momenieHusM aJist padbotel ¢ [I9BM

IV. TpeOGoBaHus K MUKPOKIMMATY, COJACPKAHUIO a3POMOHOB M BPEIHBIX
XMMHUYECKUX BEIIECTB B BO3/lyX€ Ha pabouynx MecTax, 00opynoBaHHbix [I19BM

V. TpebGoBaHus K YpOBHSIM IIyMa W BHOparuu Ha pabodymx Mecrax, 00o-
pynoBaHHbIx [I9BM

VI. TpeOoBaHMs K OCBELIECHHIO Ha paboyux MecTax, 00OpyAOBaHHBIX
[15BM
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I'maBa 1. O6mue cBeneHns 00 HHPOPMAIMOHHBIX TIPOIIeccax

VII. TpeOoBaHusi K YPOBHSIM 3JIEKTPOMArHUTHBIX TOJIE Ha pabovyux me-
cTax, ooopynoBanHbix [[9BM

VIII. TpeboBanus k Bu3yasibHbIM mapamerpam BJIT, KoHTpoiaupyeMbim
Ha paboYux MecTax

IX. O6mume TpeOoBaHUs K OpraHu3aluu paboyux MECT MOJIb30BaTelei
[19BM

X. TpeboBaHus Kk opraHuzaiu 1 o0opyaoBanuio padounx mect ¢ [I9BM
JUISL B3POCIIBIX ITOJIB30BaTENEN

XI. TpeOGoBanus K oOpraHuzalMu ¥ OOOPYAOBAaHUIO PAOOUYUX MECT C
[I9BM mis oOyuaromuxcsi B 0011e00pa30BaTebHBIX YUPEXKACHUSAX U YUpExKIe-
HUSX HAYaJILHOTO U BBICIIETO MPOdeCCUOHATBHOTO 00pa30BaHUs

XII. TpeboBanus Kk 000pyI0BaHUIO M OpraHu3anuu nomemnienuii ¢ [I3BM
JUISL IETE€W TOLIKOJIBHOIO BO3pacTa

XIII. TpeGoBaHus K OpraHU3alMi MEAUIIMHCKOTO OOCITY)KUBAHUS IOJIb-
3oBareneit [I9BM

XIV. TpeOoBaHus K TPOBEICHUIO TOCYJAPCTBEHHOTO CaHUTAPHO-
AMUAEMUOJIOTMYECKOT0 HA/130pa U MPOU3BOJICTBEHHOI'O KOHTPOJIS.

JIOKYMEHT cOepkKUT Takxke 14 mpuitoxeHui.

Hekoropeie caMmble CyliecTBeHHbIE TPEOOBAHUS TTO OpraHU3aluyd pabounx
MecT nojb3oBateneil [I9BM (tak 3aeck HazbiBarot I1K; BAT — Bugeoaucmieii-
HBIM TEPMHUHA), O KOTOPBIX HE JOJKEH 3a0bIBaTh MPOCTOM MOJIb30BATENb, MPH-
BEJICHBI B CIEAYIOLINX pa3/ielax JOKyMEHTA:

3.4. ITnomane Ha oHO pabouee mecto noab3oBareneit [I9BM ¢ B/IT na
6ase FeKTpOHHO-Ty4eBoil TpyoKu (DJIT) ZOKHA COCTABISTH He MeHee 6 M°, B
NOMEILEHUSX KYJIbTYpHO-pa3BieKaTelbHbIX yupexnaenuii u ¢ BT nHa 0Oaze
IUIOCKUX JTUCKPETHBIX 3KPaHOB (AKUIKOKPUCTANIMUECKUE, IMIa3MeHHbIe) — 4,5
M.

[Tpu ucnons3oBanuu [19BM ¢ B/IT na 6a3e DJIT (6e3 BcmomoraTenbHbIX
YCTPOMCTB — MPUHTEP, CKAHEP U JP.), OTBEUYAIONTUX TPEOOBAHUSAM MEXIYHAPOI-
HBIX CTaHJApPTOB 0€30MAaCHOCTH KOMITBIOTEPOB, C IPOJOIKUTEIBHOCTHIO PAOOTHI
MeHee 4-X 4acoB B JCHb JOIYCKACTCS MUHHMAIBHAS IUIOmAnb 4,5 M° Ha OfHO
paboyee MeCTO MOJb30BaTeNs (B3POCIOro M y4dallerocsi BhICHIEro mpodeccuo-
HaJbLHOT'O0 00Opa30BaHUS).

4.4. B nomenienusx, odbopynoBanHeix [19BM, mpoBoauTcs exemnHEBHAS
BJIaXHasi yOOpKa M CUCTEMAaTHYECKOE MPOBETPUBAHUE IOCIE KaXI0ro yaca pa-
6otel Ha [IDBM.

6.1. Pabouue cronbl cienyer pa3MeniaTh TakKUM 00pa3oM, 4TOObI BH-
JEOIUCIUIEHBIE TEPMHUHAJIBI OBLJIM OPHUEHTHUPOBAHbI OOKOBOI CTOPOHOW K CBe-
TOBBIM IPOEMaM, YTOOBI €CTECTBEHHBIN CBET Majasl MPEUMYIIECTBEHHO CIIEBA.
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1.4 TpebOoBanus K opranu3anuu padbodux MecT mojb3oBareneit [1K

9.1. Ilpu pa3menienuun padouux Mect ¢ [II9BM paccrosinue mexay pado-
YUMH CTOJIAMH C BUICOMOHUTOpPAaMHU (B HAMPABIECHUU Thlja MOBEPXHOCTU OJHO-
ro BUJIEOMOHUTOPA U 3KpaHa APYroro BUACOMOHUTOPA) TOHKHO ObITh HE MEHEE
2,0 M, a paccTosiHHE MEXTYy OOKOBBIMU MOBEPXHOCTSIMU BUJIECOMOHUTOPOB — HE
MeHee 1,2 M.

9.4. DkpaH BHUJIECOMOHHMTOpPA JIOJKEH HAXOJIUTHCA OT TIJia3 IMOJIb30BaTEIIs
Ha pacctosHuu 600 — 700 MM, HO He Ommke 500 MM ¢ ydeToM pa3mepoB ajda-
BUTHO-TTU(POBBIX 3HAKOB ¥ CHMBOJIOB.

9.6. Koncrpykuust pabouero cryna (kpecia) IT0JKHA 00ecTeunBaTh Mo/I-
Jiep>KaHue paloHalibHOU pabouelt mo3sl mpu padote Ha [I9BM, no3Bosnars u3-
MEHSTh 103y C ILEJbI0 CHI)KEHUS CTATUYECKOrO0 HAMpSHKEHUS! MBIIIL IEHHO-
IUIeYeBOM 00JIACTU M CIUHBI JJIsl MPEAYNPEKIACHUS Pa3BUTUSL yToMIIeHHs. Tumn
pabouero cryna (Kpecia) ciaeayeT BbIOMpaTh C y4€TOM POCTa MOJIb30BaTENs, Xa-
pakTepa ¥ MpoAOoKUTENbHOCTH paboTel ¢ [I9BM.

Pabouuii ctyn (kpecio) I0MKEeH ObITh NOJBEMHO-TIOBOPOTHBIM, PErYJIH-
PYEMBIM I10 BBICOTE U yriaM HAKJIOHA CUAEHbS U CIUHKH, a TAK)KE PACCTOSHUIO
CIIMHKHU OT TNEPEHEro Kpasl CUIEHbs, MPU ATOM PEryJUpOBKa KaXKIOro mapa-
MeTpa JI0JKHA OBITh HE3aBUCUMOM, JIETKO OCYIIECTBISIEMON U MMETh HAJSKHYIO
bukcanmro.

9.7. IloBepXHOCTh CU/CHbS, CIIMHKU U APYTHX JIEMEHTOB CTyja (Kpecia)
JIOJKHA OBITH MOTYMSTKOW, C HECKOJIB3SIIUM, CITa00 AJIEKTPHU3YIONIUMCS U BO3-
JyXOMPOHUIIAEMbIM TIOKPBITHEM, OOECIEUMBAIONIUM JIETKYI0 OYHUCTKY OT 3a-
IPSI3HEHU.

[TomHBIM TEKCT JOKYMEHTa MOXXHO HaWTu B VHTEepHeTe mno ajapecy
http://lib.herzen.spb.ru/postuplenia/gigienich_trebov.pdf.
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KoHTponbHble Bonpochkl K rnase 1

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)

11)

12)

B uem 3axmrovaercs 3agava uzyuenus kypca «MHpopmartuka B By3e?
Yro Takoe «uHPopManus», Kakue Bubl ee Bol 3Haere?

Kak uzmepsiercs 00beM KOMIbIOTEpHOU UH(pOpMauu?

B kakoii cucteme cuucieHus npeacTapicHa nHGopMalus Ipu ee 00-
paboTKe U XpaHCHUH Ha KOMITbIOTEpe?

Kakue KxoaupoBKM HCTIONB3YIOTCS A1 paboThl ¢ kupwuuieit? Yo ta-
koe UTF-8?

B uem pa3Huna mpu KOJUPOBAHUH LIEJIBIX U BEIIECTBEHHBIX YMCEN?
Yro takoe RGB u CVYK?

Yro Takoe yacToTa AUCKPEIUTAUN U ITyOMHa KOAUpoBaHus 3Byka? B
KaKuX €IMHULIAX U3MepseTcs OuTpeiT?

Kakue popmartsl u cTanmapThl KogupoBaHus BuaconHpopmanuu Bel
3Haere?

B yem pasHunia HeoOpaTUMOro u 00paTUMOro CHKaTHs HHPOPMALIUH,
/1€ OHU UCTOJB3YIOTCS?

Kak Haka3piBaeTcsi HEMpaBOMEPHBIN JOCTYN K KOMIBIOTEPHOU HHDOP-
MallMy U PaCHpPOCTPAHEHHE BPEJOHOCHBIX MPOrPaMM I10 3aKOHOa-
TeNbCTBY PD?

Kakue ocHOBHBIE TIOJIOXKEHHMSI IO OpTraHu3alii pabouyrux MECT MOJIb30-
Bateiied 11K Byl nomkHb! BEIIOIHATE B cooTBeTcTBUU ¢ CanllnH

2.2.2/2.4.1340-03?
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I'naBa 2. AnnapaTHoe obecrieucHue NEPCOHAJIIBHBIX KOMIIBIOTECPOB

maBa 2. AnnapaTtHoe obecrneyeHne nepcoHanbHbIX
KOMMNbLIOTEPOB

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

CoBpeMeHHbBII KOMIIBLIOTEP — ATO CUCTEMa, MOCTPOCHHAsI Ha 0a3e AJeK-
TPOHHBIX MUKPOCXEM, U NpeJHa3HAaYeHHas JJIs XpaHEHUs, 00pabOTKU U mepe-
Ja4yu JII0ObIX BUIOB HH(OpMaIUK.

[IpocThie moNB30BaTENIM OOBIYHO UMEIOT JIEJI0 C MEePCOHATBHBIMH KOM-
neptoTepami (IK), mostomy B najpHEIIeM peyb MOHIET IMEHHO O HUX.

HaubGonee uzectHsl u pacnpoctpanensl [1K Ha 6a3ze mpoieccopos dup-
mbl Intel u ux ananoros (panee mx HaspiBaiau IBM-coBmectumbie I1K) u ITK
dbupmer Apple — Macintosh (iMac, Mac mini u mip.).

B nocnexanue rojsl Bce 601€e MUpOKoe paclpoCTpaHEHUE MOTy4YatoT HO-
yTOYKH M IUIaHIIETHbIE KOMIBIOTEPHI (CM. pUCYHOK 2.1).

-Eio

Pucynok 2.1. Hactonbhsriii [1K, HOyTOYK U TUTaHIIIET

Uctoputo pa3BuUTHs CPeACTB BBIYUCIUTEILHON TEXHUKU MOXHO HaWTU
BO MHOTHX y4eOHHMKax 0 HH(pOpMaTuKe Wik B UHTEepHEeTe, HanmpuMep Ha canTe
CBoOoano »sHiukiaoneaun — Bukuneguu (http://ru.wikipedia.org/wiki/Kom-
notomep u http://ru.wikipedia.org/wiki/Hcmopus nepconansnvix xomnviomepos).

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

AnmnapatHoe o0ecrne4eHHue — BCE T€ KOMIIOHEHThI, U3 KOTOPBIX COCTOUT

~ KOMIIBIOTCP, a4 TAKIKC o6opyn0BaHHe A1 OpraHu3aliy JIOKAJIbHBIX U ria00ajb-

HBIX CeTel — TaK Ha3bIBaeMOE KOMITbIOTEpHOE «wkene30» (hardware).

IIpexne Bcero, 3To mpoueccop, MaTEPUHCKAs IlaTa U €€ IJIaBHbIE MUK-
POCXEMBI — YHIICET, ONPEIACISIIOIUN BCIO apXUTEKTYPY KOMIIbIOTEpA, BO3MOXK-
HbIE TUIIBI OCHOBHOM ONEPATHUBHOM ITaMSTH, BUAECOKAPT, TUCKOBBIX YCTPOMCTB,
MOHHUTOPOB, IPUHTEPOB U APYTUX EPUPEPUITHBIX YCTPOIMCTB.
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2.1 Ilpoueccop

3HaHHE COBPEMEHHBIX TEXHHUYECKHX CPENICTB, a TaK)Ke€ UCTOPUHU UX pa3-
BUTHUA, HEOOX0AMMO Kaxkaomy mnonb3oBarento [1K. OOHOBieHHE Bcex KOMITO-
HeHToB [1K maer crpemurensHbiMu TemmamMu. He Tak JaBHO MOSBUIIUCH MHOT O-
AJIepHBIEC MPOIECCOPHI JJII HACTOJIBHBIX KOMIIBIOTEPOB, HOYTOYKOB U TUIAHIIIE-
TOB; HOBBIC IIHUHBI JJII BRICOKOCKOPOCTHOW pabOTHI C MaMAThIO, BUACOIMOICH-
CTEMOM, KECTKUMHU JUCKAMU;, WHTETPUPOBAHHBIE KOHTPOJUIEPHI I PabOTHI C
rUraduTHBIMU TPOBOAHBIMU CETSIMHU M C O€CIPOBOAHBIMU CeTAMHU. KUIKOKpH-
CTAJUTMYECKHE MOHUTOPBHI BBITECHWIM C PBIHKA MOHHMTOPHI Ha BJIEKTPOHHO-
ay4yeBbIX TpyOkax. [IponBuraercs HOBast KOHIEMIMSA JTOMAITHETO KOMIIbIOTEpa
— MEJIMalleHTpa, KOTOpbIH He ToNbKOo paboTtaer ¢ DVD-nuckamu u umeer kave-
CTBEHHYIO MHOTOKAHAJIBHYIO ayJIMOCUCTEMY, HO U paboTaeT ¢ paguo- 1 TEICBU-
3MOHHBIMM TpaHcsAuaMu UHTepHera, a Takke ¢ FM u TV-troHepamu, KoTo-
peiMu KomruiekTyercst [IK, ¢ mporpaMMmupyemMbIM yrpaBieHUEM STUMHU CPE-
CTBaMHU.

Ymenune nogodpate HeoOxoaumyro koHpuryparmio [1K uiu oco3HaHHO
BBIOpaTh HOYTOYK MO3BOJIUT M30€XKaTh MOKYIMKA MOPAJIBHO YCTapeBIIEro 000-
pYyIOBaHUsA, 1I€Ha KOTOPOrO MOXKET HEHaMHOTO OTJIMYaThCs OT HOBOM, Ooee
COBEpIICHHON TEXHUKHA. Tak, B KOMIIBIOTEPHBIX Mara3pHax dYacTO MOXKHO
BCTPETUTH TUMNOBBIe KoHpurypamuu [1K ¢ MopanbHO ycTapeBmUMH MPOIECCO-
paMU U C KECTKUMH JUCKaMU HE CaMbIX ONTHMAJIbHBIX 00HEMOB (4aCTO HOBBIH
JINCK C EMKOCTBIO B 2 pa3a OoJbIleid, yeM Oosiee CTapblii, ObIBACT JOPOXKE BCETO
b Ha 10-20%).

Yroosl Bam 1K Bcerma ObIcTpo paboTan M ONEpaTUBHO BBIMOIHSI BCE
HeoOxonuMble (YHKIIMHM, HEOOXOAMMO CaMOMY IOJIb30BATEN0 pa3OupaThCs B
OCHOBHOM aIlMapaTHOM OOECTIEUeHUH M COOTBETCTBYIOIIEM €My MPOTPaMMHOM
obecrnieueHuu.

2.1 NMpoueccop

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Ha neOonbmiolt KpeMHHEBOW TUTACTHHE Pa3MEIIEHbl COTHH MUJUIMOHOB
TPaH3UCTOPOB-TIEPEKIIOYATENECH U KaHAJIOB Iepenadn JNaHHbIX. Kpome 1nen-
tpasbHOro mpoieccopa (CPU) B coBpeMEHHBIX KOMITbIOTEpPAX 3HAYUTEIBHYIO
pOJIb UrPAeT MPOLECCOpP BUACOKAPTHI, KOTOPbIM 3aHUMaeTcss oOpabOTKOW BH-
neonrpopmanuu. B 2010 roxy npu nepexone Ha 32 HM TEXHOJIOTHIO KOpIIOpa-
st Intel pasmecTuiia B 0THOM KOpITyCe IEHTPAIbHOTO Ipolieccopa TakKe BTO-
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pyto Mukpocxemy — Buzaeosapo HD Graphics (GPU), B mocienyromniem coBMe-
CTHB MIX Ha OJHOM YHIIE.

Ot nmporeccopa B 3HAUUTEIBHOM CTENEHU 3aBUCUT CKOPOCTh paboTsl ITK
(IUMUTUPYOITUM (PaKTOPOM TaKKE MOXKET OBITh 00bEM ONEPaATUBHOU MaMSITH).
[Iporieccop UMEET CIIOXKHYIO apXUTEKTYPY, CBOIO BBICOKOCKOPOCTHYIO Oydep-
HYIO MaMsTh (KDIII), UCTIONB3YET CIeIHaTIbHbIE TEXHOJIOTUH 00paboTKu UHGOP-
MaIu.

[Ipocreiias mpuHIMIHAIBHAS cxeMa MuKpormpoieccopa Intel mpen-
CTaBJieHa Ha pucyHke 2.2 (1o gaHHbIM Gupmsl Intel).

Apudmerndeckoe ”
JIOTHYECKOe YCTPOCTBO Ynpasustomuii 6,10k

baok
ARITHMETIC COMNTROL NpeBapHTEIbHOM
LGS UMIT UMHIT BBIOODKH
Baok ==
PErucTpoB ! B -
s REGISTERS
- = Bioxk
] JEeKOIMPOBKH
K> DATA CACHE 2 CE Komangnas
JAHHBIX o vVD = ; KII-TIAMSTH
0 wWo .
= x -
- ¥ PRINT 2 d.«
o =
Bbaok

Pucynok 2.2. IlpunuunuansHas cxema npoiieccopa 1no gaaHsiM Gupmsl Intel

[TpuHIIMTT PAabOTHI IEHTPAIBHOT'O TPOIECCOPa MOXKHO MPEACTaBUTH Clie-
nytouM oopazoMm. MuHdopmarus ais oOpaOOTKH MOJ yIpaBlIeHHEM OJIoKa
MIPEIBAPUTEIHLHON BRIOOPKH IMOCTYMAET U3 CUCTEMHON MaMsATH depe3 OJIOK ITH-
Hbl B KOII JAaHHBIX Ipolieccopa, KoMaHAbl o0paboTku uHbOpManuu — B KO-
MaHHYIO KAII-MaMsITh. BIIOK AEKOAMPOBKH PacCKOIUPYET KOMaHIbI, TIpeodpa-
3yl X B JBOWYHBINA KOJ, KOTOPBIN MEpPEChUIaeTCa B YNPaBIAIOMIMN OJIOK U B
KA1 JIaHHBIX, JIaBasi UM yKa3aHUE O TOM, KaK C MOJYYEHHOM KOMaHIOM MOCTY-
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2.1 Ilpoueccop

naTh Jajbiie. ApupMETHUIECKOe JOTHUECKOe YCTPOWCTBO BBHIMOIHSIET TOTOBBIE
K WCIIOJIHEHUIO KOMaH/bl U 3aHOCUT pe3yJbTaThl B OJIOK peructpoB. Jlanee co-
JIEPKUMOE PETHCTPOB TMEpelaeTcss B CUCTEMHYIO HaMsITh WIM Ha BHEUIHHE
ycTpoiicTBa. bonee moapoOHoe omrcaHue BBIMOIHEHUS MPOIIECCOPOM MPOCTOM
onepamnuu CJIOKEHUSA 243 MOYKHO HAUTH o azgpecy
http://www.intel.com/plt/cd/corporate/emea/rus/museum/mpuworks.swf, 3mechb
e B IJI0CCApUU MPUBEIAEHO KpaTKoe onucaHue GyHKIMA BCeX yCTPOMCTB, MO-
Ka3aHHBIX HA PUCYHKE 2.2.

CxopocTh paboThl Tpolleccopa 3aBHCUT B HACTOSIINEE BpeMsl, IPEKJIE
BCEro OT THUIA M apXUTEKTYPHI MPOIIECCOpa, a TAKKE OT €ro TAKTOBON YaCTOTHI
u obwvema xonI-mmamsatu. [Ipomeccopsr Intel Pentium u Core ucmonb3yroT TeXHO-
JIOTUIO0 KOHBEMEpHOI 00pabOTKM TaHHBIX, B Pe3yJIbTaTe YEro 3a OJWH TaKT BbI-
MOJTHSETCSl HECKOJIBbKO MAIIMHHBIX Omepanuid. MHOTOsSAepHBIE MPOLECCOPHI
MO3BOJISIIOT yBENWYUThH mnpousBogutTenbHocTh K 3a cueT oaHOBpEMEHHOrO
BBITIOJTHEHHUS HECKOJIBKUX MPOTrpamMM TOJIb30BaTENsl HA PAa3HBIX SApax WIN BbI-
MOJIHEHUS OJTHOM MpOrpamMMbl HA HECKOJBKHX SIpax, €CIM OHA MpenyCcMaTpH-
BaeT MapajuIesIbHYI0 MHOTOIPOILIECCOPHYIO 00pabOTKy AaHHBIX. CKOpOCTh 00-
paboTKu MH(OpPMAIMH TPOLECCOPOM MOXKET TaKXKe JHUMHTHPOBATHCS CKOPO-
CTBIO MOCTYIIJICHUS ATOM MH(OPMAIIUU U3 ONIEPATUBHOM MaMSITH.

[Iporteccopsl BBIMTYCKAIOTCS Pa3IMdHbBIMU (pUpMaMu, A7l pa3TUYHBIX TH-
OB KOMIIBIOTEPOB W JUIS JAPYrod dieKkTpoHukw. Tak, ¢upma Intel
(www.intel.com) BeimmyckaeT mporeccopbl He TOIbKO /i HacToNbHbIX [1K, HO 1
JUIsl HOYyTOYKOB, CEPBEPOB, KOMMYHHUKATOPOB M APYroro o0OpyaoBaHUS (CM.
tabnuiy 2.1). Ipyroil Hambosiee M3BECTHBIN mpou3Boautenb — Gupma AMD
(www.amd.com).

Ta6nwma 2.1. Iponeccopsl pupmel Intel pazmmanoro HazHaueHUs

TSt I BBona/
HaCTOJIIIEHBIX IIK HOYT6y§OB u KIIK Jlns cepsepos | Ceresbie BBIBOJIA
Core i7 Core i3-i7 ltanium® IXP465 IOP348
Core i5 Core M Xeon® E7 IXP460 IOP342
Core i3 Atom Xeon®” E5 IXP455 I0P341
Pentium® G Pentium® Xeon" E3 IXP435 IOP340

B 1990 romy mporHo3mpoBajioch — TaKTOBas 4acToTa Iporeccopa Intel
Bo3pacTeT K 2000 rogy n10 900 Mru, KOIU4eCTBO TPAH3UCTOPOB B HEM — 10 40
MJIH. ITYK, K 2005 rony — 10 I'rn, 1 muapa. tpansucropos. Oanako B 2005 1.
CTaJI0 SCHO, YTO MPOTPECcC MOIIeT APYTUM IyTEM — pa3BUTHEM MHOTOSJIECPHBIX
MpoiieccopoB 0€3 yBeIWYEHUs UX paboueil 4acTOThl U KOJWYECTBA TPAH3UCTO-
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I'naBa 2. AnnapaTHoe obecrieucHue NEPCOHAJIIBHBIX KOMIIBIOTECPOB

pPOB Ha yuIle (HO C YBEIMYEHHEM YaCTOThl CUCTEMHOM IIWHBI U C MOAACPKKON
64-pa3psIHBIX BEIYUCICHUN U TTAMSTH).

I'paduku peasibHOrO yBeNWYEHUS] TAKTOBOW YACTOTHI IIpolieccopa U Ko-
JMYECTBA TPAH3UCTOPOB B HEM C MOMEHTA HUX MOSBICHHS 110 CErOMHSAIIHUN
JICHb IPUBEACHBI HA PUCYHKE 2.3.
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Pucynok 2.3. I'paduku n3MeHeHus: TakTOBOW 4acToThl (1) u
KOJIMYECTBA TPaH3UCTOPOB (2) B mporieccopax upmel Intel

Hekoropoe cHuxkeHHEe TaKTOBOM YacCTOThI M YMEHBIIEHUE YHCIa TPaH3U-

50



2.1 Ilpoueccop

ctopoB B 2005 — 2006 rogax ObUIO BBI3BAHO MOSIBICHUEM JABYXbSIEPHBIX MPO-
rieccopoB Core Duo u Core 2 Duo, a nmo3anee uetsipexbsagaepuoro Core Quad,
CyMMapHasi POU3BOUTEIBLHOCTD JABYX WM YETHIPEX SI€P KOTOPHIX BBIIIC, YEM
OJTHOSIZICPHBIX MPOIECCOPOB € O0JIee BHICOKOW TAKTOBOM YaCTOTOM.

Ncropuro pa3sutus [1K MoKHO IpOCIEIUT IO OCHOBHBIM dTaliaM pas-
BUTHS TIporieccopoB upmer Intel.

[Tonnyto Tabnuiyy BBIMYCKaeMbIX 3TOH (UPMON TPOLIECCOPOB IS
HacTonbHBIX [1K, HOyTOYKOB 1 cepBepOB MOXKHO MOCMOTPETH Ha caiiTe (PUPMBI
Intel http://ark.intel.com/ru. KpaTkas cipaBka 1o UCTOpUH Pa3BUTHSI MPOLIECCO-
poB miist HacTosbHBIX [1K mpuBenena B Tabmnuie 2.2.

Ta6nwma 2.2. Vctopus passutus mporieccopoB Intel (s macronbabix 1K)

Hauan TexHomorus;
TakToBas
BBIIYCKA, ITpoueccop qaCTOTa YHUCJIO TPAH3U-
O CTOpPOB
Intel® Core™ i7-6700
2015 (4 simpa, 8 morokos, HT, 3,41 T 14-am
rpaduka Gen 9 LP)
Intel® Core™ i5-6600
2015 (4 sopa, 4 moToka, 3,31Tn 14-uam
rpaduka Gen 9 LP)
Intel® Core™ i7-5885C
2015 (4 sinpa, 8 morokos, HT, 3,3-3,71T 14-am
rpacdmka Iris Pro 6200)
Intel® Core™" i5-5675C
2015 (4 anpa, 4 noroka, HT, TB 3,1-3,6IT 14-um
rpacuka Iris Pro 6200)
Intel® Core™ i3-5157U
2015 (mmst MOO. HK,I_? _Fmpa, 4 noTtoka, 2.5 I 14-1n
HD Graphics 6100)
Intel® Core™ i7-4771
2013 (4 anpa, 8 norokos, HT, iﬁ&)gé;ﬁ? 22-HM
HD Graphics 4600)
Intel® Core™ i5-4670
2013 (4 smpa, 4 moToka, 3,4-381Tn 22-HM

HD Graphics 4600)

Turbo Boost 2.0
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http://www.cpu-world.com/CPUs/Core_i7/TYPE-Core%20i7.html
http://www.cpu-world.com/CPUs/Core_i7/TYPE-Core%20i7.html
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Intel® Core™ i3-4130

2013 (2 saapa, 4 moroka, HT, 341ITn 22-HM
HD Graphics 4600)
Intel® Core" i7-3770
2012 (4 simpa, 8 morokos, HT, %@g’g;ﬂ? 22-HM
HD Graphics 4000)
® ™ . -
Intel™ Core  i5-3330, i5-3550 33_371Tu 22-1ur:
2012 (4 spa, 4 notoKa, Turbo Boost 1,4 mn
HD Graphics 2500) )+ MDA
Intel® Core™" i3-3240, i3-3220
2012 (2 smpa, 4 noroka, HT, 3,2ITn 22-0M
HD Graphics 2500)
Intel® Core™ i7-2600
2011 (4 smpa, 8 morokos, HT, %{.ﬁ&)g’g(ﬂ;ﬁ 32-8M
HD Graphics 2000)
® ™ . - -
Intel™ Core  15-2300, i15-2400, i5- 31 34T 32-mn:
2011 2500 (4 siapa, 4 moToka, Turbo Boost 116
HD Graphics 2000) ’ P
Intel® Core™" i3-2100, i3-2130
2011 (2 simpa, 4 motoka, HT, 341Tn 32-8M
HD Graphics 2000)
Intel® Core™ i7-970 3,2-3,46 Ty,
2010 (6 simep, 12 motokos, HT) Turbo Boost 32-nm
Intel® Core™ i3-560, i3-530 _
2010 (2 sapa, 4 notoxa, HT) 3,33; 2,93 1T 32-8M
Intel® Core™" i5-680, " i5-670, | ot 3,46 10 3,73
2010 i15-661, i5-660, i5-650 I'T'1t, TexHoI10- 32-aM
(2 smpa, 4 noroka, HT) rust Turbo Boost
2010 Pentium® G6950 (2 simpa) 281ITu 32-um
® ™ . 45-um;
2009 Intel™ Core  15-750 (4 smpa) 2,66 I'Tu 774 ATt
Intel® Core™ i7-960 — i7-860 (4 | or 3,2 0 3,46 _
2008 8 T 45-nm;
saapa, 8 MOTOKOB, [, TEXHOJO- 731 ML

texHosorus HT)

rus Turbo Boost
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2.1 Ilpoueccop

Intel® Atom™ A5-HM;
2008 (17151 HOYyTOYKOB) 20-081Tu 47 MIH.
2007 Intel® Pentium® Dual-Core 28-1601ITu | 45 wiu 65-am
Intel® Core™ 2 Quad 45 vt 65-HM;
2007 (4 sinpa) Q9650 ... Q6600 3,00-240 T | “en .
Intel® Core™ 2 Extreme QX9775, 45 yu 65-HM;
2007 QX6700 (4 sapa) 3.20 - 2.66 ITu 410 mtH.
™ 65'HM
Intel®Core™2 Duo (2 sinpa) E6700, .
2006 E6750 ... EA300 2,66 -1801IT 291 muH.;
167 muH.
™ 65-HM,
2006 Core™ Duo (2 sipa) 166-233TTu| o0
2005 Intel® Pentium®
Extreme Edition Ne 840 3,20 T 90-um
(2 ssmpa, Texuomorus HT)
2005 Intel® Pentium® D 90-HM;
(2 simpa) NeNe 960 ... 805 3,60 -2,66 ' 376 MutH.
2004 Intel® Celeron® D 90-HM;
NoNe 351, 346, ... 320,315 | 20 233w g0 ok
® . ® 90 HM,
2004 Intel™ Pentium™ 4 3.73:340 T | 0,13 Miwt:
Extreme Edition
169 muH.
Intel® Pentium® 4 0,09 mxmM, 0,13
2003 ¢ Texnonorueii Intel® HT 3,60-2,40ITn MKM; 178 miH.
2000 Intel® Pentium® 4 1,40 TTi 0,18 won;
42 MIIH.
0,18 MKM;
® . ® 11T - 28 MIIH.
1999 Intel™ Pentium™ 11 450 MT'i 0,25 wio:
9.5 muH.
® ® 2,80 T, 0,13 MM, 0,25
1998 Intel™ Celeron 266 MT1 MEM: 7.5 MITH.
® . ® 450 — 350 MI'11 | 0,25 mxm, 0,35
1997 Intel™ Pentium™ 11 300 — 233 Mt | Mot 7.5 Mot
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0,35 MKM;
1995 Intel® Pentium® Pro 200 -166 MI'w, 5,5 MJIH.
50 MI'
0,6 MKM
Intel® Pentium® 0,35 MKM;
1997 ¢ Texnonorueii MMX 233 - 166 MI'n 4,5 MitH.
1993 Intel® Pentium® 6660 MIy | 08 MKM;
3,1 muH.
1992 Intel486™ SL 33_20Mry | O8MeM
1,4 maH.
1994 IntelDX4™ 100, 75 MT'xg 0,6 mxew;
1,6 muH.
™ 1- 0,8 MKM;
1989 Intel486 DX 50, 33, 25 MI'
1,2 muH.
™ 33, 25, 20, 1,5 -1 MKrM;
1992 Intel386  SX 16 M 275 Trrc.
™ 33, 25, 20, 1,5 — 1 MKM;
1985 Intel386 DX 16 MT'n 275 trrc.
1,5 MKM;
1982 80286 12, 10, 6 MI'g 134 terc.
1978 8086 10, 8, 5 MI't |3 mkMm; 29 ThIC.

[Tpouieccop Core sBisiercst mnepepabOTaHHOM Bepcuel IMpoieccopa
Pentium M, koTopslit 0611 0cHOBOI m1atdopmel Intel Centrino st HOyTOYKOB.

ITpomeccop Pentium M mpexacraBisit coboi npomomxkenue Pentium 111,
aanTUPOBAHHBINA TOJ aKTyaJbHblE MOTPEOHOCTH, C IIMPOKOW IIMHOM, MOA-
JIEP’KKOM HOBBIX HAOOPOB MHCTPYKUMH M HAINpPaBIECHHOCTbIO HA MHUHUMAJIbHOE
AHEPronoTpedIieHue.

JIByXbsiepHBIE IIPOLIECCOPHI Intel® Core® Duo, ocHoBaHHbIE Ha HpUHLU-
NUaJIbHO MHOM MO CpaBHEHHIO ¢ Pentium 4 apxuTekType, MOSBUINCH B Hayaje
2006 roma, BO BTOPOIi MOJOBHHE rofa MOSBIIHCH mporeccopsl Intel® Core™ 2
Duo.

B konre 2008 r. ObLIH BBIMYIICHBI Core " i7, B 2009 r. — Core" i5, B
2010r. - Core i3, B 2011 r.- Core  i3/i5/i7 BTOpOro nokosyenus, B 2012 r. -
Core"" i3/i5/i7 tperbero mokonenus, B 2013 r. - Core™ i3/i5/i7 4erBeproro mo-
kosneHud. Ha pucynke 2.4 nokazassl nporeccops! 3-ro nokosenus 2012 roxa.
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i HMTR)
o iMC1e ;
i@Oro IEJ_:E\LER) CORE™ 5-3330 1 i@01o
INTEL®) core™ i7-3770 a0 hec INTELR) CORE™ 13-3220
SRAPK 3.48GHZ | i SRORG 3.30GHZ

MALAY COSTA RICA ALy

2048397 | 3265787 69 | L214C601

(RSP 2897

Pucynok 2.4. IIponeccopst Intel®: Core™ i7, Core™ i5, Core " i3

DBOTIOIIMOHHBIN psiji TiporieccopoB Pentium u Core mokasan Ha PUCYHKE
2.5.

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

i .

|
130-HM, 2003 T. Pentirm M
65-am, 2006 T. Core Duo —» Core 2 IDuo — Pentium Dual Core
l l HT
v
45-gMm, 2008 T. Atom —
32-um, 2010 T. T )
125;152281152: Core i7 Core i5 B Core i3 Pir\ltt(i);m,

Pucynoxk 2.5. DBomroroHHbIH psij nporeccopoB Pentium u Core pupmer Intel

[Tpomeccop Pentium 4, npeoGnanan Ha peiaKe modtu 6 jger (¢ 2000 mo
2005 ron). Ha cmeny emy NpuIUIA MHOTOSIIEPHBIE MPOLECCOPBI: ABYXbAIEP-
Heiii Core 2 Duo, nByxwsaepHbie yeThipexmnorounsie Core i3 u Core i5 1-ro mo-
KOJICHUSI ¥ YeThIpexbsiiepHbie COre i5 2 u 3-ro MoKoJeHH, YeThIPEXbsACPHBIN
BOCbMHIOTOUHBIA COre i7. B panpHeiIeM IIaHUPyeTCs BBIMYCK HPOIIECCOPOB
1151 00b1uHBIX TIK ¢ erie 60IbIIMM KOTMYECTBOM SIIEP.

B xonue 2008 r. Intel npeacraBuia yeTbipexbsiepHble BOCBMUIIOTOYHbIE
nporeccopsl Core i7 Ha mukpoapxutektype Nehalem Co BCTpOCHHBIM KOH-
TpOJITIEpOM MaMsATH (Beiyckaercs B kopnyce LGA1366). [Iponycknas crocoo-
HOCTh IIUHBI MMaMSATH KOMITBIOTEPOB ¢ mporeccopamu Intel Core i7 Beipocna
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Oornee yeM B JBa pa3a IO CpaBHEHHWIO ¢ mporeccopamu Intel cepum Extreme

6aaromapst HoBomy uuTepdeiicy Intel QuickPath Interconnect (Intel® QPI),

3aMEHHBIIEMY TPUBBIYHYIO cucTeMHyto muHy FSB (Front-Side Bus, cm. nanee

B pazzene 2.2).

B 2010 roxy npownsomien nepexox Ha 32-HM TEXHOJOTHIO I IIPOLIECCO-
poB Core i7, Core i5, Core i3 u Pentium G6950 apxurexrypsr Clarkdale (na
OJHOM KPHCTAJlJIe ¢ MPOLECCOPOM pa3MellleHbl TaK:Ke KOHTPOJLJIephbI ma-
MATH M Buaeonoacucrema), B 2012 rogy — Ha 22-HM TEXHOJIOTHIO (CM. IOJ-
HYIO nHpopMaIuIo 1o nporeccopam Core 5 Ha caiire
http://en.wikipedia.org/wiki/List_of Intel Core_i5 microprocessors#.22Clarkd
ale.22_.2832_nm.29), ), B 2012 rogy — Ha 22-HM TexHONOTHIO, B 2015 Tomy —
Ha 14-HM TEXHOJOTHIO.

B IBYXBSIEPHBIX B YETHIPEXBAACPHBIX Tporieccopax Intel ucromp3yrores
BCe HOBeHImMe TexHonoruu Intel, obecrneuynBaroniue KCTpeMaIbHyIO MPOU3BO-
JTUTEILHOCTD, HanpuMep, s Core i5;

e Texnomnorus Intel® Turbo Boost — MakcHMaIbHO MOBBINIAET TIPOU3BOJIH-
TEIBHOCTh PECYPCOEMKHUX MPWIOKEHUHN, TUHAMUYECKH YBEJIMUMBAS MPOU3-
BOJMUTEIBHOCTh B COOTBETCTBUU C HArPy3KOH.

e Texuonorus Intel® Virtualization (Intel® VT) — ynpasnenue 3ddexrns-
HOM M MacimTabupyeMol BUPTYaJbHOU HHGPACTPYKTYPOH, C COXpaHEHHEM
ONTHMAJIbHOW TTPOU3BOAUTEILHOCTH TIPH HU3KUX 3aTpaTax.

e Texuomnorus Intel® Enhanced Speedstep — ympasnenust suepromorpebite-
HUEM TIPOoLIecCcopa B 3aBUCUMOCTH OT Harpy3KHu.

o Oynkiusa Execute Disable Bit mo3Bomsier nporeccopy BbIIEIATh 001aCTH
MaMsTH, TJIe JOIYCKAeTCsS BBITIOJIHCHUE KOJa MPHWIIOKECHHM, W T/ OHO HE
nomyckaercs. Korjia BpeioHOCHas mporpaMMa-uepBb MbITAETCS YCTAHOBUTD
CBOH KOJ B Oydep maMsTH, Mpoleccop OTKIIOYAET BHIMOJHEHHE KOJa.

e Apxwurektypa Intel 64 — obecrnieunBaeT MOAAEPKKY 64-pa3psSAHBIX BBIYUC-
JICHUH, MPEOCTABIISIET MPOIECCOPY AOCTYM K O0JIbIIEMY 00bEMY AMATH

e Texuomorus Intel® Hyper-Threading — oGecrieunBaer 06paGoTKy 2 MOTO-
KOB KOMaHJ KaXIbIM (PU3UYECKUM SIAPOM, TIOBBIIIASL OOIIYIO0 MPOMYCKHYIO
CIOCOOHOCTh Tporeccopa 10 4 moTokoB. OHA MO3BONISIET KAXKIOMY SAPY
poIIeccopa OJHOBPEMEHHO BBITTOHATE ABE 3aaUH.

e Texnomorus Intel® Smart Cache — ucmons3oBanue 06IIEH KAII-TAMSTH
npolieccopa 2 ypoBHs, KOTOpasi TMHAMUYECKH PACTIPEACISIETCS MEXIY S-
pamMu B 3aBUCUMOCTH OT Harpy3KH..

e HuTerpupoBaHHbI KOHTPOJLIEP NAMSITH MOJICPKUBAET 2 KaHaja Mamsi-
™ DDR3 1333 MI'11.
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e TI'paduueckas cucrema Intel® Graphics Media Accelerator HD, pacroo-
’KEHHass B OJIHOM KOpIIyC€ C IMPOILIECCOPOM, OOECIEUMBAET BBICOKOE Kaue-
cTBO BocnpousBeaeHus: Buneo HD u rpaduku B TpexmepHbIX urpax 0e3
HEOOXOAMMOCTHU HCIIOJIb30BAHUS JIONOJHUTENBHBIX BUICOKAPT WIN J1€KOJIe-
poB. I'paduueckoe simpo HD Graphics ocnamieHo 14 HCHOTHUTEIbHBIMU
omokamu (14 EU, Execution Units) ¢ moTokoBbiMu miporieccopamu Intel 3-ro
MOKOJICHHUSL.

bnok-cxema mpomueccopoB cemeiictBa Clarkdale (Core i5, i3, Pentium
G6950) nokazana Ha pucyHke 2.6.

Slot

PCI-E 16x

Pucynok 2.6. biok-cxema nporeccopoB cemeiicta Clarkdale

Clarkdale

CPU Die

CPUCore 2
(2 threads)

CPUCore 1
(2threads)

256 KB L2 Cache 256 KB L2 Cache

QuickPath Interconnect Controller

aPI

GPU Die

QuickPath Interconnect Controller

GPU Core

Flexible Display Interface

Dual Channel
DDR3SDRAM
Controller

m PC| Express

DDR31333

DDR31333

DDR3-1333

DDR31333

Hauunas ¢ Core, B mogenbHOM psy Intel mpousonuio nsmenenue cro-
coba HymepaIluu nporeccopoB. Eciu paHbIie HCITOIB30BATIUCH TPEXITUPPOBBIC
0003HaYEHUS, TO TEIIEPb MOJCIBHBIM HOMEP IPEICTABIIICT COO0H KOMOUHAIUIO
U3 TISATH CHMBOJIOB — OJTHOW OYKBBI M 4eThIpéx mudp. Hanpumep: Core 2 Duo
E6700, Core 2 Quad Q6600 (y skcTpeMalbHBIX IPOLECCOPOB T00aBIIIETCS

eme oxHa OykBa X: Core2 Extreme quad-core QX6800).

[lepBast 6ykBa CHMBOJM3UPYET HHEPronoOTPeOICHNE/TEIUIOBbIIETICHUE U,
TaKkuM 00pa3oM, THUII Iporieccopa. (Hanpumep, E — 6onee 50 B, nporieccop aist

57



I'naBa 2. AnnapaTHoe obecrieucHue NEPCOHAJIIBHBIX KOMIIBIOTECPOB

HactonbHBIX [1K). Uersipe mudpsl mociie OyKBbI MOKA3bIBAIOT MTPOU3BOAUTENb-
HOCTb B IIpEJIeNIax OJHON JTUHENKHU.

VY nporneccopos Core i7, Core i5 u Core i3 nepBoro mokoJeHus UCIOJb-
30BaJiOCh TpexuudpoBoe ob603HAUeHHE, Yy 2-TO U MOCIEAYIONIMX MOKOJIeHu 4
1udpel B HOMEpe, U3 KOJITOPBIX MepBasi — MOKOJIeHUe mpoiieccopa (2, 3,4, 5...).

B pamMkax kaxxoro kiacca Wi ceMeicTBa mpoIeccopoB OONBIINNA HOMEP
COOTBETCTBYET OOJBIIEMY KOJIMYECTBY Pa3IUMYHbIX (YHKIUMA, B TOM YHUCIE:
00BEM KDIII-TTAMSTH, TAKTOBAS YAaCTOTA, YaCTOTA CUCTEMHOM IWHBI, TTOICPKKA
HOBBIX TEXHOJIOTHI, HOBBIX KOMAaH/ U TIP.

Pelitunar  mpoueccopoB  Intel MoxkHO mocMOTperb Ha - caiire
http://www.intel.com/ru_RU/consumer/rating.htm.

B Tabmnuiie 2.3 nmoka3aHbl HEKOTOpBIE Tiporieccopkl Intel u ux 1eHs!.

Ta6nuna 2.3. Hekoropsie nporieccops Intel u ux mensr

TaktoBas | Kbom [lena, py0.
Moguenb (s1ep/IoTOKOB) vactora, | L3, M6 | (smBapb 2014r.)
I'Ti
Intel® Core™ i3-2120 (2/4) 32 HM 3,30 3 3308
Intel® Core’ i5-2400 (4/4) 32 HM 3,1-3,4 6 5735
Intel® Core " i3-3250 (2/4) 22 HM 3,30 3 4415
Intel® Core™ i5-3570 (4/4) 22 HM 3,3-3,7 6 7298
Intel® Core™ i7-3770 (4/8) 22 HM 3,4-3,9 8 8819
Intel® Core™ i3-4130 (2/4) 22 HM 3,40 3 4300
Intel® Core’ i3-4340 (2/4) 22 HM 3,40 3 5300
Intel® Core i5-4670 (4/4) 22 HM 3,40 6 7669
Intel® Core™ i7-4770 (4/8) 22 HM 3,4-3,9 8 9648

Oupma AMD Takxke BBITYCKaeT MHOTOSICPHBIE TPOLIECCOPHI IS
nacronbubix [TK — AMD Athlon™ i Phenom”™ (cm. TaGmumy 2.4).

Ta6muma 2.4. Hekoropsie moaenu mnporeccopo AMD

Monens TakToBas Komr L2, Ilena, pyo.
yacrora, [Ty | Bcero, MO | (auBapb 2014T.)
AMD A4-3300 (2 siapa) 2,5 1 890
AMD FX 4100 (4 simpa) 3,6 4 3000
AMD FX 6100 (6 simep) 3,3 6 3625
AMD FX 8150 (8 sinep) 3,6 8 4400
AMD FX 8320 (8 sinep) 3,5-4,0 8 4629

Ocobennocts mporieccopoB AMD — KoHTposuiep maMsTH UHTErpUpPOBaH
B npoueccop. Kaxmoe siipo MMeeT CBOMl K3l BTOPOTO YpOBHSI U pabOTaeT co
CBOCH OTEpaTUBHOU MaMSATHIO, HO MTPU HEOOXOAMMOCTH MOXKET 00pamiaThCs U K
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2.1 Ipomeccop

mamsTH Apyroro supa (texuosnorust HyperTransport ). CpaBHEHHIO IPOLECCo-
poB AMD wu Core mocssmieHo OO0dbIIIOE KOJIHMYECTBO CTaTed Ha cauTax
www.thg.ru, www.ixbt.com u mp.

59


http://www.thg.ru/
http://www.ixbt.com/

I'naBa 2. AnnapaTHoe obecrieucHue NEPCOHAJIIBHBIX KOMIIBIOTECPOB

2.2 YunceTr

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

J Yumncet (chipset) — Habop MUKpOCXeM MAaTePUHCKOM IUIAaThI Il odecrie-
» YeHHs padOTHI IPoIIeccopa ¢ MaMsIThIO U BHEITHUMH YCTPOHUCTBAMHU. N

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

.,

PanHbIlle KOMIOBIOTEP HMMENI IO 2-X COTEH MHKPOCXEM Ha MaTEPHUHCKOI
wiate. COBpeMEHHbBIC KOMITBIOTEPHI 10 MOsiBIeHUs mporeccopor Core i3/i5/i7
UMEITH 1B€ OOJBIINE MUKPOCXEMBI YUIICETA, THOO OTHY MHKPOCXEMY -

1. TpexunnoBasi KOMIOHOBKA (TPETUN YHUII — IPOLIECCOP):
¢ cesepubiii moct (North Bridge) — oaun U3 1ByX BapUaHTOB:
—  koumponnep-konyenmpamop namamu (MCH), xotopsiii obOecrie-
yuBaeT paboTy Mpoleccopa ¢ MaMsAThIO M ¢ BUCOOICUCTEMON I
—  Komnmponnep esooa-eévieoda (IOH) — mis nporeccopoB ¢ MHTErpH-
POBaHHBIM KOHTPOJLICPOM IMaMSITH;
¢ toxHbiii MocT (South Bridge) — kommponnep-konuenmpamop 6e60oa-
évte00a (ICH), obecrieunBaromuii paboTy ¢ BHEIITHUMH YCTPOMCTBAMH.

2. JIByxuMIIOBas KOMIIOHOBKa KOMITbIOTEPOB ¢ mporeccopamu Core i3/i5/i7 —
UCIIOJIB3YEeTCSl TOJIBKO ofHa Oonbmasi Mukpocxema uuncera (PCH — Plat-
form Controller Hub), o6ecnieunBaromas padboTy ¢ BHEIIHUMH YCTPOHCTBA-
MH.

Pazpaborkoit yunceroB mns HacTonbHBIX [IK 3aHMMaroTcst 5 KOMITaHUI:
Intel, AMD, NVIDIA, VIA u SIS.

Br16op Tuma ynmcera 3aBUCHUT OT MPOIECCOPa, C KOTOPHIM OH paboTaeT, u
onpenenser Bua aApyrux ycrpoicts [IK (omepaTtuBHOW mamsTH, BHICOKAPTHI,
BUHUYeECTepa u mp.). s nporeccopo Intel MOXKHO HAWTH CIIUCOK PEKOMEHI0-
BaHHBIX MAaTEPUHCKUX IJIaT, TOCTPOCHHBIX HA OMPEIEICHHBIX YUTICETaX.

Hanpumep, nis nporeccopor Core 2 Duo E8600 B ciricok COBMECTUMBIX
sxomar unncers Intel® G31, G33, G35, G45, Q35, Q43, Q45, P45, X38, X48
(http://processormatch.intel.com/CompDB/SearchResult.aspx?ProcNbr=E8600)
Y MAaTEpUHCKHE IIaThl HA UX OCHOBE (mepBas uudpa B HOMEpE — cepus YMIICe-
Ta).

[ToMmuMo mOIJEPKKU ABYX- M YETHIPEXbsAEPHBIX MpoueccopoB Intel
Core, GONBIIMHCTBO YHUIICETOB 3-€H, 4-0i1 M 5-0¥ cepuil MOAIEPKUBAIOT THII
namsatd DDR3 (wapsay ¢ tpaguimonnoi DDR2), HoBoe mokojieHHEe HHTEpdEii-
ca PCI Express 2.0 ¢ yaBoeHHOH POMyCKHON CIIOCOOHOCTHIO TpadUKH, a TakK-
e pabotaroT ¢ HoBoi TexHosorueit Intel Turbo Memory mns yckopenus 3a-
rpy3ku npuioxxenuil. Yumcersl ¢ OykBoit G u Q B 0003HAYEHUH UMEIOT MHTE-
IPUPOBAHHYIO IpauKy C MOJHOLEHHOW anmaparHo mojpaepxkkoit DirectX10,
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2.2 Yurmcer

BCE YHIICETHI dTUX CEPHI MMEIOT WHTETPUPOBAHHYIO ayauomnoacuctemy High

Definition Audio.

[puHnpnuanbHas cxema TpexummoBoro ummcera Intel® G45 Express
npuBeaeHa Ha pucyHke 2.7 (uadopmarus ¢ caiira pupmsl Intel).

-
FSB

Intel® Graphics Media
Accelerator X4500HD

Intel® Clear Video Technology

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

» HO/SD video post processing
» Display support: HOMI*, D\
DisplayPort®, HDCP, MEC

DirectX* 10 and OpenGL* 2.0
AP support
Dual EHCI; USE Port Disable
6 PCl Express” x1

Intel® Integrated
10/100/1000 MAC

Intel” Gigabit LAN Connect

12 Hi-Speed USE 2.0 Ports; Rl

Intef* Care™2 Duo Procassor
we Core™2 Quad Processor

|IG.E CGB/s
DDRZ or DOR3
6.4 GB/s or 8.5 GB/Ss

DDRZ or DDR3
6.4 GBfs or B.5 CB/s

PCl Express* 2.0
Graphlcs

Intel* High
Definition Audio
Intel® Qulet System
Technology

3 B Serlal ATA Ports; eSATA;

Ghi's Port Disable
each

2 GRis| OMI

each

500

MBfs
each %1

Intal” Matrix
Storage Technology

BIOS Support

Intel* Turbo Memory
with User Pinning

B - Cptional

J

Pucynok 2.7. IIpusnunuansHas cxema unncera Intel” G45 Express

Ha cxeme umncera Intel® G45 Express Mbl BUIUM:
— cucremuas mmHa (FSB — front side bus) moxer paboraTh ¢ yacToTOM
1333/1066/800 MI'm u momjepKuBaeT CKOPOCTh pabOThI Mpolieccopa
(Intel® Core"2 Quad, Intel® Core2 Duo u ap.) ¢ KOHTPOIIEPOM-
KoHIeHTpaTopoM namstu (G45 GMCH) 10,6 I'our/c;
— MCH wumeer 2 koHTposuiepa s paboTel ¢ namaTeio Tuna DDR3 (cko-
pocts 8,5 I'out/c) mwmu DDR2 (6,4 T'0ut/c) — nByXKaHaJIbHAs MaMsITh,
CKOPOCTh PabOThl yBEIUYHMBACTCS IPH HKCIOJB30BAHUU JBYX MOMIYJICH

MaMsITH;

— MCH umeer unrerpupoBannyio Buxeonoacucremy Intel® Graphics Me-
dia Accelerator X4500HD c nmomnepskkoii Microsoft DirectX 10, Shader
Model 4.0 u OpenGL 2.0 (mogaepuBarOT BHICOKHI ypOBEHb KauecTBa
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I'naBa 2. AnnapaTHoe obecrieucHue NEPCOHAJIIBHBIX KOMIIBIOTECPOB

Windows Vista Aero). [lognepxuBatorcss nuHTEpdENCcH ¢ 000pyI0BaHU-

em HDMI, DVI, HDCP, MEC;

— mnoxaepxkka nmoproB HDMI (unTepdeiic MynbTUMEaNa BBICOKOTO paspe-
mrenusi), DisplayPort (¢ paspemiennem no 2560 x 1600) u DVI;

— MCH nopnepxxuBaer wuntepdeiic paborsl ¢ Bumeokapramu PCl
Express 2.0 Graphics x16, ckopocTs padotsl 16 ['6out/c;

— MCH uepe3 mexxuuncernyio muny DMI oOmenuBaercst nHpopMaimeit ¢
KOHTpPOJUIEpOM-KOHIIeHTpaTtopoM BBoja-BeiBoaa (ICH10) co ckopocThio
2 I'bur/c;

— ICH nogaepxwuBaer 10 12-tu noptoB USB 2.0 nns monkimtoueHus: BHEII-
HHUX YCTPOHCTB (CKOpOCTh paboThl 480 MOUT/C KaxIbli);

— ICH nopnepxuBaet padoty ¢ mectbto cioramu PCl EXpress X1 nis noa-
KITFOUCHUS TUTAT PA3IUYHBIX BHEIIHUX YCTPOUCTB (CKOpOCcTh pabotsl 500
Mowut/c);

— ICH wmmeer wHTerpupoBaHHBIM cereBoi amantep Intel Gigabit LAN
Connect;

— ICH obecneunBaer paboTy ¢ WHTErpUpOBaHHOW 8-Mm KaHambHOU (7.1)
aynuonoacucremoit tTuma High Definition Audio;

— ICH noanepxuBaer n0 6-tu koutposuiepoB Serial ATA (SATA) (cko-
poctb paborel 3 I'OWT/C KakabId) Ui TOAKIIOYCHHUS JHCKOBBIX
YCTPOMCTB.

Taxum oOpa3om, 1 MaTEPUHCKHX IJIaT, CO3JaHHBIX HA OCHOBE JAaHHOTO
JHUIICceTa, XapakTepHo ucrnoyb3oBanue namatu tuna DDR3 wim DDR2, Bunue-
crepoB SATA, OHU UMEIOT HHTETPUPOBAHHBIC BUICOTIOJICUCTEMY, ayINOMOACH-
CTEMY U OJIMH WJIU JIBA TUTa0UTHBIX CETEBBIX aJlarTepa.

st mporieccopos Intel® Core™ i3/i5/i7 (B KOTOPBIX KOHTPOILIEPHI TAMSI-
T U rpaHUuecKuil MpoIecccop Ha OJHOM KPHUCTaule ¢ OCHOBHBIM IPOIIECCO-
pPOM) MpeTHA3HAYCHBI YUIICEThI B BHJIC OJTHOW MUKPOCXEMBbI (OBIBIIHI KOHTPOJI-
JIep-KOHIIEHTPATOp BBOJa-BbIBOJIA). [[71s1 1-TO mOKoJeHUsI — YUICeThI S5-i cepun,
1151 2-10 — 6-11 cepuu, 11 3-ro — 7-it cepun, 1 4-ro — 8- ceHum.

Jlnst mroOuTeneit pa3roHa BBIMYCKAIOTCS MOACIH Z-TUHEUKH, MEHHCTPUM
nonyumst yuncersl H-cepun, Ousnec monudukanum — Q u B.

[IpunnunuanpHas cxeMa OJJHOYMIIOBOI0 Habopa MUKpocxeM uurcera In-
tel® H77 Express mwrs mporeccopa Intel® Core” 3-ro mokoneHus mokasana Ha
prcyrke 2.8, ero $poro — Ha pucyuke 2.9, Habop mukpocxem ummcera Intel®
H87 Express mmst mporeccopa Intel® Core” 4-ro mokoieHus MOKa3aHa Ha PH-
cyHke 2.8’.

62


http://www.intel.com/technology/serialata/index.htm

2.2 Yuncer

DDR3
up 1o 1600 MHZ

Granhics DOR3
LV up to 1600 MHz

| : Intel* High
_ Definition Audio
3 Indlepndent

» .I =
NN S NN B PCI Express® 2.0
4xU5B 3.0Ports;
10% USE 2.0 Ports: N B Serial ATA Frﬂl'l".i-.' e SATA;
Dual EHCI: USE Port Disable Port Disable
: Intel* Rapld Storage
Intel® Integrated .
10710071000 MAC : Technology
[ | Inted* Smart Responsa
. % Fi Technology
Intel* Gigabit LAN Connect Intel® ME &.x Firmwara

and BIOS Suppert
PP Intel* Rapid Start

Technology

Intel® Smart Conmect
Technology

Intel* H77 Express Chipset Platform Block Diagram

Pucynok 2.8. Biiok-cxema unncera Intel® H77 Express
™
st poueccopa Intel® Core” 3-ro moxoneHus

OcoGeHHocTH 1 mpenMyiectsa unmcera Intel® H77 Express:

MNopnepxka 3-ro | lMoppepxusaeT 3-ro nokoneHus Intel Core, npoueccopbl C
NMOKOJIEHUS Intel | TexHonormen Turbo Boost Technology 2.0, npoueccop Intel
Core npoueccopoB Pentium npoueccop, n npoueccopomM Intel Celeron. Intel H77
Express Habop MukpocxeM Takke noaaepXxusaeT dyHKUun
OBEpK/IOKMHra (pasroHa) 3-ro nokoneHus npoueccopa Intel
Core.

Intel® Rapid Storage | C no6aBneHneM AOMOMHUTENbHbIX XECTKUX AMCKOB, obecre-
Technology ynBaeT 6onee 6bICTpbIA AOCTYN K UndpoBbIM hoTorpacdmam,
ayano-u suaeodarinam c nomoluybto RAID 0, 5 n 10, a Takxe
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I'naBa 2. ArmapaTﬂoe obecrieucHue NEPCOHAJIIBHBIX KOMIIBIOTECPOB

MOBbLILIEHHYO 3aLUMTY AAHHbIX XXECTKOro ANCKA C MOMOLLbIO
RAID 1, 5 1 10.

Mopnepxka BHellHero SATA (eSATA) obecrneymBaeT MosHbIN
nHTepdenc SATA, CKOpPOCTb 3a Npeaenbl Kopnyca, Ao 3
'B/cek.

Intel® Smart
Response

PeanunsyeTt KawmpoBaHne BBOAA/BbIBOAA, ObICTPYO 3arpy3ky
MPUNOXEHUI 1 BbICTPbIN AOCTYN K AaHHbLIM MOJSIb30BATENS.

Intel® Smart
Connect

ObecneunBaeT 6onee 6LICTPOE OOHOBNEHME MPUSIOXKEHUNA B
COCTOSIHME HU3KOro 3HepronoTpebnenums.

Intel® Rapid

MNo3BongeTr 6bICTp0 BbIBOAUTb CUCTEMY U3 PEXNMA rV|6epHa-
LUnn.

Universal Serial Bus
3.0

BcTpoeHHas noaaepxka ctaHaapta USB 3.0, obecneumnsaeT
3HaUMTENbHOE YyBENNYEeHNe NMpon3BOAUTENBHOCTU Mepeaayn
JAaHHbIX CO CKOPOCTbO A0 5 rmrabut B cekyHay (Féut / c) c 4
noptamm USB 3.0.

Serial ATA (SATA)

Cneaylollee MOKOMIEHME BbICOKOCKOPOCTHOMO WHTepdeiica

6 [éut/cek XpaHEHUS AaHHbIX C MoaaepXXKou Ao 6 Mbut/cek ckopocTu
nepegayv AaHHbIX
eSATA SATA-nHTEpdENC, NpeaHA3HAYEHHbIM AN MOAKIHYEHUS

BHELIHUX ycTponcTB SATA. ObecneumBaeT CKOPOCTb Mepe-
naun go 3 'b/cek

PCI Express 2.0 uH-
Tepdeinc

MNpeanaraet o 5 GT/s ans 6bICTporo Aoctyna K nepude-
PVUMHBIM YCTPOWCTBaM M ceTeBbiM Ao 8 cnoTtoB PCI Express
2.0 x1, KOHUrypMpyembii Kak X2 U x4 B 3aBUCMMOCTU OT
KOHCTPYKLMWN CUCTEMHOW MNaThl.
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http://www.intel.com/content/www/us/en/io/universal-serial-bus/universal-serial-bus.html
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2.2 Yurmcer

Pucynok 2.9. Buemnuit By unncera Intel® H77 Express

1x16 lanes DDR3/3L

. 4th Generation
PCl Expr 3.0 Graphic Up to 1600 MH
xpress raphics Intel* Core™ pto z
Processors

Three Independent DDR3/3L
Up to 1600 MHz

Display Support

nte' FOI  DMI20

Up YOBXP('EX‘”O“. = m

Up to 6 x USB 3.0 Ports

Intel* H87 Upto 6 x SATA ports, eSATA;
Chipset 6 Gbis Port Disable

Upto
S Gbis

14 x USB 2.0 Ports
x HCI; USB Port Disable

Intel® Rapid Storage
Technology with RAID

Integrated
10/100/1000 MAC

Intel* Smart Connect
Technology

Intel* ME 9.0 Firmware
and BIOS Support

Intel® Rapid Start

Intel* Ethernet Connection
tel* Ethernet Connectio Technology

Intel® Anti-Theft
Technology

Intel* Small Business
Advantage

= Intel® Identity
- ptional Protection Technology

Pucynok 2.9, Brok-cxema unmcera Intel® H87 Express
JUIA TIpoLeccopa Intel® Core™ 4-ro noxosnenus



I'naBa 2. AnnapaTHoe obecrieucHue MEPCOHAJIBHBIX KOMIIBIOTCPOB

2.3 MaTepuHcKaa nnara

MartepuHCcKas mJjara — redarHas Iulata, Ha KOTOPOW OCYILIECTBISETCS

MOHTAX MUKPOCXEM U APYTUX KOMIIOHCHTOB KOMHBIOTCPHOﬁ CHUCTCMBEI.

<
p

-

Haspanue nmpoucxoaut ot aHrimiickoro motherboard, unoraa ucrnons3y-
ercsi cokparienue MB wimu cioBo mainboard — riaBHas 1iaTta, B pycCKUX HC-
TOYHUKAX UCIIONb3YETCs TaK)Ke Ha3BaHUE CUCTNEeMHAs niama.

Ha marepuHCKOH MIaTe pacroiaraloTcss MEKPOCXEMbI YUIICETa, Pa3beMBbI
JUTSL TIOJIKJIFOUEHUS IIEHTPAIBHOTO MPOIECCOpa, OMEPATUBHOM MaMSITH, AUCKO-
BBIX YCTPOWCTB, TpaUuecKoi IUIaThl, 3BYKOBOM IUIATHI M JOMOJHUTEIHHBIX
BHEIIHUX YCTPOMCTB.

Cy1iecTBYIOT pa3nudHble crierupukanui (Gopm-(pakTopsl), ONUCHIBAO-
e KOHCTPYKTUBHBIE OCOOCHHOCTH MaTePHHCKHX IIAT.

®opmMm-pakTop — craHmapt (cneruduKaims), ONpenesiomuil pa3Mepsbl
MaTEPUHCKON IIIaThl, PACIIOJIOKCHUE KPEMEKHBIX OTBEPCTUH, COKETa IICH-

> TPaJIbHOTO TMPOIIECCOpPa, CJIOTOB ONMEPATUBHOM MNamsiTU, UHTEP(PENCOB IIIUH,
’ TIOPTOB BBOJIA/BBIBO/IA, PA3bEMOB ISl IOJKIIIOUECHUS TUTAHUS.

Hawubonee wm3Becten dopm-paktop ATX (Advanced Technology
eXtended), ¢ moctaToyHO OOJBIIMM Pa3MEPOM, YTO IMO3BOJISET MPOU3BOIAUTE-
JSM pa3MeNIaTh Ha MAaTEPUHCKOW IIaTe HAWOOJbIee KOJIUYECTBO YCTPOWCTB.
Campble pacripocTpaHeHHble crienudukanuu Gopm-pakTopoB MOKa3aHbl B Tab-
JINIE 2.5, ITonurie crienudpuKauu MIPUBEIECHBI Ha caute
http://www.formfactors.org/formfactor.asp.

Tabmuma 2.5. Hekoropsie ¢popM-hakTOpbl MATEPUHCKUX TUIAT

®opm- | Pazmepsl, T erere
(¢akrop MM
ATX 305 x 244 |nns xoprnycos TunoB MiniTower, FullTower

MicroATX | 244 x 244 |menblie c10ToB, 4eM y ATX
MIniATX | 284 x 208 |mns cucteMHBIX 0J10K0B THITa Tower u Desktop

.. 171,45x% .
Mini-1TX 17145 |HOBBIA dopm-dakropa Intel u VIA (2007 1.)
BTX 325 x 267 |no 7 cnotoB u 10 oTBepCcTHl 711 MOHTaXa IJ1aThl

MicroBTX | 264 x 267 |10 4 c0TOB U 7 OTBEpCTHUH JJIs1 MOHTaXKa TUIAThI
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2.3 MarepuHckas miara

PicoBTX 203 x 267 |1 cnot u 4 orBepcTHs AJIsl MOHTaXa IIaTh

WTX 355,6 X | nnsi BBICOKOIIPOM3BOAMTENBHBIX PA0OYUX CTAHIIUU U
425,4  |cepBepOB CpeAHEr0 YpPOBHS

W3BectHbl u apyrue GopM-(haKkTopsl, peIKO UCIOIb3YeMbIe B HACTOAIIECE
Bpems (LPX, MiniLPX, NLX u mp.). Ot ¢popm-pakTopa 3aBUCUT THII CUCTEM-
Horo Omyoka I1K.

[Ipumep pacronioxeHus MOpPTOB BBOAA/BBIBOAA HA 3aJHEH MaHeIu MaTe-
PUHCKOM IUIaThl, MpUBEICHHbIN B crienudukanuum ATX, mokazaH Ha PHUCYHKE
2.10.

(UsSB 2.0)

Pucynok 2.10. ITpumep nopToB BHENTHUX YCTPONCTB Ha 3aJIHEH IMaHEeIn

Haunbonee BaKHBIMU MUKPOCXEMAMH MAaTEPUHCKOW IJIAThI ABIISIFOTCS Ce-
BEPHBIN (TIPU €ro HAIMYUM) U F0KHBIM MOCT yurcera. IMeHHO YumiceT onpese-
JISIeT, B 3HAYUTENIbHON CTENEeHH, OCOOEHHOCTH MaTEPUHCKOM IIaThl U TO, KaKue
YCTPOMCTBA MOT'YT IOJKIIFOYAThCSA K HEH.

B nacrosimee Bpemsa ¢upma Intel BBena knaccudukaiuio CBOUX MaTe-
PHHCKHX TUIAT 1O MX Ha3HaueHWto (cM. Tabmuiry 2.6), MONHBIN CIIMCOK TpUBeE-
JieH o aapecy http://www.intel.com/cd/products/services/emea/rus/
motherboards/desktop/323255.htm

Ta6nuua 2.6. Cepun Mmatepunckux iat gupmsl Intel qs nactonpupix T1K

XapakTepucTuKa Cepus
P P Extreme Media Executive Classic
Haszuauenue Extreme- Mepua- Ans Kiaccuka
IIPOLIECCOPBI LICHTPHI Ou3Heca
[Tnara, mpumMep DZ77RE75K DH77KC DQ77CP DH61ZE
Ynmcer Intel® Z77 Intel® H77 | Intel® Q77 | Intel® H61
Pazwem mporeccopa LGA1156 LGA1156 LGA1155 | LGA1155
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I'naBa 2. AnnapaTﬂoe obecrieucHue NEPCOHAJIIBHBIX KOMIIBIOTECPOB

B coorBerctBuUM ¢ omnmcaHueMm (HUPMBI-TIPOU3BOIUTENS MaTEpUHCKAs
mrata Intel® Desktop Board DQ77CP umeer cienyromiie OCHOBHbIE XapaKTe-

PUCTHKH:
Dopm-pakTop
IIpoueccop
Mamarb

Yuncer
Ayauo

Bunaeo
Cerb

Hepudepuiin
bl UHTEpdeiic

Bo3moxHocTn
pacmpeHust

MicroATX
Intel Core 2-to u 3-To nmokonenus

Yerpipe 240-koHTaKTHBIX pazbeMoB DIMM s nByxkaHaib-
Hbix moayneit DDR3 1600, 1333 unu 1066 MI'1g

[Toxnepxka go 32 I'b cucteMHol namsaTu

Intel® Q77 Express

Ioxcucrema Intel® High Definition Audio B crexyromeii
KoH(purypammu: 8-kaHanbHas (6.2) ayauonoicucTemMa C moji-
nepxkkon aynnokojaeka Realtek ALC892

Bcerpoennas rpaduueckas moacuctemMa mpoieccopoB
I'uraburnas (10/100/1000 M6uT/cex) cereBas mojcucTeMa Ha
6ase e Intel® 82579LM Gigabit Ethernet Controller

4 mopra USB 3.0

8 moptoB USB 2.0

OnuH nocneaoBaTeNbHBINA TOPT

[Tate mopros Serial ATA

[Toptet PS/2 nyist k1aBUATyphl ¥ MBITITH

OnuH mocneaoBaTeIbHbIN OPT HAYIITHHKOB

OnuH pa3beM mapauIebHOTO TTOPTa Ha 33 THIOI0 TTaHENb

Onun pazbem s gononauTenbHON maTel PCl EXpress X16
Onun paznsem PCI Express 2.0 x1
JlBa pazbema PCI Conventional

Buemrnnii Bun mateputnckoi wiatel Intel DQ77CP noka3an Ha puUCyHKe
2.11, ee cxema Ha pucyHke 2.12.
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2.3 MarepuHCKas Tuiata

Pucynok 2.1

. Cxema matepunckoi mwiatsl Intel DQ77CP
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O0o03HaUYEeHUS HA CXEME:.

A Conventional PCI add-in card connector | S Battery

B Conventional PCI add-in card connector | T Piezoelectric speaker

C PCI Express x1 add-in card connector U eSATA 3.0 Gb/s connector (red)

D PCI Express x16 add-in card connector | VV Alternate front panel power/sleep LED
header

E Back panel connectors W Front panel header

F 12 V processor core voltage connector X Standby power LED

(2 x 2 pin)

G LGAL1155 processor socket Y BIOS Setup configuration jumper block

H Rear chassis fan header Z SATA 3.0 Gb/s connectors (black)

I Processor fan header AA SATA 6.0 Gb/s connectors (blue)

J DIMM 3 (Channel A DIMM 0) BB Front panel USB 3.0 connector (blue)

K DIMM 1 (Channel A DIMM 1) CC Intel® Management Engine “M” state LED

L DIMM 4 (Channel B DIMM 0) DD Intel Q77 Express Chipset

M DIMM 2 (Channel B DIMM 1) EE Front panel USB 2.0 connector

N Front chassis fan header FF Front panel USB 2.0 connector

O Chassis intrusion header GG Serial port connector

P Low Pin Count (LPC) Debug header HH S/PDIF out header

Q Main power connector (2 x 12) I1 Front panel audio header

R Intel® Management Engine BIOS Ex- JJ Internal mono speaker header

tension (Intel® MEBX) Reset header

Ha marepuHCKOI TiiaTe MPUCYTCTBYET €Ile OJHA MajieHbKas, HO OYCHb
BakHasi MUKpocxema MatepuHckol miatel — BIOS (Basic Input-Output System
— 0a3oBas cucTeMa BBOJA-BBIBO/A), @ TAKXKE YCTPOMCTBA JJIsi €€ MUTAHUS —
mukpocxema BP_BIOS u akkymynstopnas Oatapeiika (BATTERY). Ha3znaue-
HUE 3TOH MHUKPOCXEMBbI C MOCTOSHHBIM MUTAHUEM W HAJIUYUEM COOCTBEHHOU
sHEproHe3aBucUMoi namsTH (nepenporpammupyemas Flash EEPROM):

e KoH(}UrypupoBaHue KommbioTepa (mporpamma BIOS Setup) u coxpane-

HUE MapaMeTpOB KOHPUTYpaLUH;

® BBINOJIHEHNUE IPOrPaMMBbl YaCOB U KaJleHAapsl KOMIIBIOTEPA;
® TIpU BKIIFOUEHUHU KOMIIBIOTEPA:
O BBINOJIHEHUE IPOrpaMMbl CAaMOTECTUPOBAHMS;
O TIOHMCK TJIaBHOM 3arpy3ouHoit 3anucu (MBR) Ha nuckax;
o painee MBR BbINIONHSIET CKAHUPOBAHUE TUCKOB JIJISl IOMCKA 3arpy-
304HOI0 pasjena, u, €Clid OH HailJleH, 3amyckaer B padoTy omnepa-
IIUOHHYIO CUCTEMY.

B mporpamme BIOS Setup (kotopast 3amyckaeTcsi Ha)KaTHEM KJIaBUIITU
Delete win npyroit B MOMEHT BKJIFOUEHHSI KOMITBIOTEPA) €CTh BO3MOXKHOCTH
HACTPOUTH TMOPSIIOK YCTPOUCTB JJIsl TIOMCKA 3arpy3urKa ONEpariiOHHOW CHCTe-
MBI — €CJId HE00X0uMO, ee MOKHO 3arpy3uth ¢ CD, DVD nucka wnu naxe ye-
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pe3 USB-mopt. OTa BO3BMOXXHOCTH HEOOXOAMMA JJIsi YCTAHOBKK HOBOU ormepa-
[IMOHHOW CUCTEMBI Ha KOMIIBIOTEp (WK €€ IEPEYCTAHOBKH ).

Hasnauenne c10TOB (pa3beMOB) Ha MAaTEPUHCKON TUIATE — MOAKITIOUCHUE
Pa3NUYHBIX IJIAT CONPSHKEHHUS ¢ BHEUTHUMHU YCTPOWCTBAMHU U peallu3aius J10-
MOJTHUTEIBLHBIX BO3MOYKHOCTEH:

— PCI Express X16 — ToapKO 11 COOTBETCTBYIOIIUX BUICOILIAT;

— PCI Express X1 — HOBbIEC 3BYKOBBIE, CETEBbIE TJIATHI;

— PCI — crapsbie 3BykOBBI€, CETEBBIE IUIATHI, BHYTpEHHUE MoaeMbl, FM-,
TV-TIOHEPHI.

PCI (Peripheral Component Interconnect bus) — muHa ajs m0aCOSaHHE-
HUSl TIepuepuifHbpIX yCTpOMCTB. BriepBbie MacCcOBO MPUMEHSTHCS Hadajla JJjis
Pentium-cucrem.

una PCI Express X16 npumnia Ha cmeny mmae AGP, panee ucrnonb3o-
BaBILICHCS JIJISl TOJIKJIFOUEHUSI BUACOKAPT.

BHyTpeHHHEe MOPTHI, PAaCMOJIOKEHHBIC HA MATEPUHCKOH IJIaTe, CIIyXKaT
JUTS] IOJKITIOUEHUST YCTPOUCTB:

— Serial ATA — nuckossle yctpoiictBa (HD, DVD) coorBercTByIOIIErO
THUTIA,;

— ATA IDE — guckossie ycrpoiictea (HD, CD, DVD) cootBercTBytOIIIEC-
ro THUIIA.

ATA (Advanced Technology Attachment) — cnenudukaius uarepdeiica
JUTs IOAKITIoueHust TucKkoBbix ycrpoiictB. IDE (Integrated Drive Electronics) —
JIUCK CO BCTPOEHHBIM KOHTPOJUIEPOM YIIPABJICHUS ISl TOAKIIOYEHUSI ¢ TIOMO-
IIbI0 MapaiienbHoro nurepdeiica cnenndukauu ATA.

Serial ATA — HOBBIN OC/IEIOBATEIBHBIN UH- i
tepdeiic nmoakmtoueHus: auckoB. Ha pucynke 2.13
MOKa3aHbl Ka0eau MOAKIIOYEHHUS JIJIsi JUCKOB IMapali-
JICNIBHOT'O U TIOCJIEIOBATEILHOTO HHTEP(EHCOB.

BHelHuil nopT — pa3beM Ha 3aJHEU WJIU Te-
pEMHEW TaHEeNN CHUCTEMHOTO OJIOKa, HMCTOIb3YeTCs
JUTSL TIOJIKITIOUEHUS PA3IMYHBIX YCTPOUCTB:

— USB 2.0, 3.0 — mpuHTEpsI, CKaHEpbl, BHEIIHNE

MojieMbl, TV-TIOHEPHI, KJIaBUATYPa, MbIIIIb, prvpen

BHEIIIHUE NUCKOBbIE HakoruTenu, Flash Drive

1 MHOT'0€ JIpyroe; P 2.13. Kab
— 1EEE-1394 — mmudpoBbie BUgeOKamMephl, I1C- HC};I}(I)(;I;HIO%H;I .

KOBBIE€ YCTPOWCTBA; IDE u SATA
— PS/2 — knaBuatypa 1 MBIIIIb;
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— TIpU HAIAYUU UHTETPUPOBAHHON BUAMOIOACUCTEMBI pasbeM DVI — mud-
pOBO# BbIXo 1 HAa MOHUTOP Wi VGA — aHanoroBbii (CM. pUCyHOK 2.8);

— TpU HATMYAHA WHTETPUPOBAHHOUN ayAMOIMOJCUCTEMBI Pa3beMbl JJISI TIOJI-
KJIFOUEHHUS KOJIOHOK M MUKPO(OHA.

Kpome Toro, Moryr npucyrcTBOBaTh YCTApEBUINE HA CETOJHSIIHUNA 1€Hb
TIOPTHI:

— COM — mbIIIb, MOJIEM H TIP.;
— LPT — npunrep, ckanep.

Hossie unTepdeiicel moakimoueHus: BHEMHUX ycTpoiictB — USB, SATA,
IEEE-1394 (FireWire), DVI — nmocnenoBatensubie muHbl (Serial Bus) ¢ He-
OOJIBIIMM KOJIMYE€CTBOM MPOBOJIOB (4 — 7) B Kaberte.

[Tapannensusie mmuabl ATA IDE, LPT umerot 3HaunTensHO OoJbIee Ko-
audectBo mpoBoAHuKoB B Kadene (IDE 40 wau 80 nposomgos, LPT — 18) u, co-
OTBETCTBEHHO, KOHTAaKTOB HA pa3zbeMax.

CkopocTh paboThl COBPEMEHHBIX MOCIEAOBATENbHBIX IIUH BBIIIE, YEM
napasuieIbHBIX.

Haubonee wacto wucmonb3yercs B Hacrosmee Bpems mnopr USB
(Universal Serial Bus — yHuBepcaibHas MOCJIe0BaTe/IbHAS I[IUHA), KOTOpas
umeet 2 tama: USB u USB 2.0.

Oco0E€HHOCTH ATOW IINHBI:

— BBICOKas CKOPOCTh paboTsl — 10 480 M6/c ms USB 2.0;
— JyIMHA Ka0esst MOAKITIOYeHHS — 110 5 M;
— KOJMYECTBO MOJKIIOYAEMBIX YCTPOUCTB (BKIIOYAS Pa3MHOXKHUTENIN) — 110

127,

— BO3MOXXHO TOJIKJIFOUEHHE YCTPOMCTB C Pa3IMUYHBIMU CKOPOCTSIMU OOMe-

Ha,;

— BO3MOXXHOCTb MOJKJIIOYATh M OTKIIIOYATh YCTpPOMCTBa MpH padoTarouiemM

KOMIIBIOTEPE;

— BO3MOXXHOCTH MOJ]aBaTh MHUTAaHHE HampsikeHHeM 5 V Ha MaJlOMOIIHbBIE
nepudepuiiHbIX ycTpoiicTBa (Tok 10 500 mA);
— Kabenb MOAKIIOYEHUS UMEET Pa3IMUHbIE Pa3beMbl I MOMKIIOYCHHUS K

KOMITBIOTEPY (THI «A») U K BHEITHEMY YCTPOUCTBY (T «B»).

[ITvaa USB npenocTaBisieT B MOTHOM Mepe BO3MOKHOCTh HCIOJIB30BA-
Hust TexHonoruu Plug&Play mist nepudepuitHpIx yCTpOMCTB, T. €. P MOIKIIO-
YeHUH HOBOTO YCTPOWCTBA K paboTarolieMy KOMIIbIoTepy (Hamboliee 4acTto B
HACTOsIIIIee BpeMs — (UIdII-HAKOMUTENIEH, BHEITHUX KECTKUX JUCKOB, «MBIIIIh)
Ha HOYTOyKax M T. I.) MPOMUCXOAUT €ro aBTOMATHUYECKOE pPaclo3HABaHUE U
YCTaHOBKa COOTBETCTBYIOIIUX IPaiiBepOB, HEOOXOAUMBIX IS PabOTHI C 3TUM
ycTpoicTBoM. [[nst ucnons3oBanus Oosbinoro konudectsa USB moproB mpu-
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menstotrces USB-koHIeHTpaTophl (Xxalbl), Kak BHEITHUE, TaK U BCTPOCHHBIC B
MOHUTOP, KJIaBUATYpY U Tp.

Pucynok 2.12°. Marepunckas iata Intel DH87MC nns mporieccopoB
Core i3/i5/i7 yeTBepTOro MOKJICHUS

B npaiic-nmuctax ¢gupMm mo npoaaxke KOMObOTEPOB OOBIYHO MPUBOIAUTCS
KpaTkoe 0003HauYeHHnEe MATEPUHCKOM TUIaThl IPUMEPHO CIIEIYIOLIEr0 BU/IA:

MB VPro Q77, LGA1155, 4*GDDR3(1600), PCI-E, mATX, GLan,
2*SATA/2*6G, 5.1CH, 2*USB 3.0, D-Sub/DVI, eSATA,

YTO O3HAYAeT:

MaTepuHCKas 1m1aTta VPro Q77, pa3beM mpoieccopa LGA1155, yumncer Intel Q77,
namsatb DDR3 ¢ yactoron 1600 MI'1, mmmHa u cinotel PCl Express, QUCKOBBIN
unTepdeiic 2 mt. SATA2 6 'B/c, 3BykoBO# aganTep 5.1, MHTErpUpOBaHHBIE Ce-
teBoit aganrep Gb Ethernet (GLan ), Buacoamgantep ¢ Beixogamu D-Sub wm DVI,
dbopm-dhakTop mini-ATX, BHEIIHUHN TTOPT eSATA.

CrouMoCTh OOBIYHBIX MATEPUHCKHUX IUIAT HA YUIICETAaX /7 MOKOJEHUS OT
2000 m0 8000 pyo.

Kopnyc cucremuoro 6mnoka I1K nmogbupaercsa B 3aBUCUMOCTH OT (PopM-
dakTopa MaTepUHCKOW IUIAThl W THIMA Tpolieccopa. bbiBaeT IByX BHIOB —
TOWER (Beprukanbusiii) 1 DESKTOP (ropu3onTanbHblii), BTOPOIl THUIT 4acTO
umeror [IK  Bemymmx  ¢upm-npomsBomuteneir  (IBM, Dell, Hewlett-
Packard/Compag, Acer u ap.). OObIYHO B KOMIUIEKTE C KOPITYCOM HJIET OJIOK
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MUTAHUS, MOIITHOCTh KOTOPOTO TOXKE MOXKET OBITh BHIOpaHA B COOTBETCTBUU C
TUIIOM MPOLECCOPa, BUACOKAPTHI U KOJIUYECTBOM NEpUPEPUITHBIX YCTPOUCTB U
JISKUT B HacTosiee Bpemsi 00biuHO B quana3zone 350 — 450 Barr. CtoumMocTb
00bryHBIX KopirycoB 1500 — 3000 py0., ogHAKO CYIIECTBYIOT M KOpITyca CTOU-
MocThio 60s1ee 10000 py6. (Hanmpumep, AJi TOMAIIHUX MEIUAIICHTPOB).

Beimyckarorcs taxke [TK-mono610k1 (upmer HP, Apple u 1p.) — B aTomM
clly4ae BCE€ YCTPOMCTBa, pa3MeliaeMble 0ObIYHO B CUCTEMHOM OJIOKe, pacroa-
TafoTCs B OJTHOM KOPITYCE C )KHIKOKPUCTALTUICCKHM MOHUTOPOM (MOXET OBIThH
CeHCOpHBIM). ToJIIKMHA TAKOr0 MOHOOJIOKA JIUIIIh HEMHOTO OOJIbIIE TOJIIIMHBI
OOBIYHOTO MOHHUTODA.

2.4 OnepaTtnBHas namsiTb

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

OnepaTuBHasi NaMsITh — OJUH U3 OCHOBHBIX KOMITOHCHTOB KOMITbIOTE-
pa, mpeaHa3HauYeHHBIN 711 XpaHeHus nHdopmaiuu (mporpaMm u oopabdaTbiBa-
eMBIX TIPOrpaMMaMH JTaHHBIX) BO BpeMs MCIIOJIHCHHUS MPOTrpaMM Ha KOMITBIOTE-

Kpome ocHoBHOl omneparuBHoii mamsatd (RAM — Random Access
Memory, maMsATh ¢ MPOU3BOJILHBIM JOCTYIIOM) COBPEMCHHBIE TEPCOHATBHBIE
KOMITBIOTEPHI UMEIOT MaMATh BUJEOKAPTHI (C KOTOPOM paboTaeT mpoiieccop BU-
JIEOKApPThI), a TAKXKE CBEPXOMNEPATUBHYIO MaMATh LEHTPAIBHOTO MpoIleccopa
(K»II IepBOT0, BTOPOT'O U MHOT 1A TPETHETr0 YPOBHS).

JI71s1 JONTOBPEMEHHOI0 XpaHeHUsI HH()OPMAILIUK UCTIOJIb3YIOTCS TUCKOBBIC
U Tp. YCTPOICTBA, KOTOPbIE MHOTJA HA3bIBAIOT BHEIIHEH MaMSIThIO (OMUCAHbI
nanee B pazjene 2.5).

OnepaTuBHAasl MaMsTh, TaK K€, KaK U MPOIECCOPhI, UMEIOT JJIUTEIbHYIO
HCTOPHUIO CBOETO Pa3BUTHUS — OT IMEPBBIX MHUKPOCXEM IMaMSTH, 3alasHHBIX Ha
MaTEpPUHCKOM IIJIaTe MEPBBIX MEPCOHAIBHBIX KOMITBIOTEPOB 0 COBPEMEHHBIX
CMEHHBIX MOAYJIEH EMKOCTBIO B HECKOJIBKO [ baur.

Yuricer, UCTIONB3YEMBIN Ha KOMIBIOTEpPE, OMPEEISIET TUI ONEpaTUBHON
IIaMsATH, KOTOPBIA MOYKHO MCIIOJb30BaTh. PaHee nmpu onMcaHuy 4uIiceTa Intel®
G45 Express (paznmen 2.2) ObUIO yKa3aHO, YTO OH MOXET paboTaTh C JByXKa-
HaybHOM mamsThio Tunia DDR3 (ckopocts 8,5 I'out/c) mm DDR2 (6,4 I'out/c).
[Tomroe HaumeHnoBanue Takoi mamsatu — DDR3 SDRAM.

CoBpemeHHasi ornepaTuBHas namatrh — nuHamuyeckas (DRAM), conep-
)KMUMOE €€ OCTaeTCsl HEM3MEHHBIM B TEUEHHUE OUYEHb KOPOTKOTO MPOMEKYTKA
BpPEMEHH, TIOITOMY MaMSITh JIOJKHA MEPUOJUIECKA OOHOBIATHCS (PEreHepupo-
BaThCsl). 3alIOMUHAIONIUM 3JIEMEHTOM JIMHAMUYECKOM MaMSTH SBISETCS KOH-
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2.4 OneparuBHas MaMsTh

JIEHCATOP, KOTOPBI MOKET HAXOJUTHCS B 3aPSHXKEHHOM WIHM Pa3psiKEHHOM CO-
cTostHUU. Ecim KOHAEHcaTop 3apshKeH, TO B SYEHKY MaMsATH 3alMCaHa JIOTH4e-
ckas 1, ecnm paspsokeH — nornmdecknid 0. B naeambHOM KOHAEHCATOPE 3apsn
MOXKET COXPAHATHCA HEOTPAHUUYECHHOE BPEMS, B pEAIbHOM KOHJIEHCATOPE CyILIe-
CTBYET TOK YTEUKH, ITOATOMY MH(MOpMaIUsl, 3anrcaHHas B JUHAMUYECKYIO Ta-
MSTb, CO BpeMEHEM Oy/IeT yTpaueHa B pe3yibTaTe pa3psiKi KOHICHCATOPOB.

EnuHcTBEHHBIM CcIOCOOOM pereHepalu XpaHuMoi B namsitu uHpopma-
MU SIBJISIETCS BBIMOJHEHUE OIEpalvii YTeHUs W MOBTOPHOM 3amucu JaHHBIX,
BBITIOJTHSIEMBIX 4Y€pe3 OIpEAEICHHbIE MPOMEKYTKH BpEMEHU (HarpuMmep, Kax-
Jible 2 MC) BCeX siUeek maMaTu. B 3Tu MOMEHTBI MpoIeccop HaXOAUTCS B COCTO-
SHUM OKHUJlaHWs. PereHepanus mamsiTd MPOUCXOJHUT TAKXKE MPHU BHIOJIHEHUU
KaXJI0OW ONepanyy YTEHUS JaHHbIX.

Sueliky maMATH OPraHUW30BaHbBl B MATPUIly, COCTOSIIYI0O HU3 CTPOK U
cTosionoB. [TomHBINM aapec SYEHKHU JaHHBIX BKIIFOYAET JIBA KOMIIOHEHTA — aJipec
CTpoKHu U ajgpec cronbua. [Ipu yrenun urdpopmanuu U3 naMsITH BHAYAJIE CUU-
ThIBaETCsl UHPOPMAIIUS BCEX STYEEK MAMSITH JJI CTPOKH C 33JIaHHBIM aJIPECOM U
nomeraercs B Oydep BBoaa/BeiBo/a. Janee B COOTBETCTBUM € aIpecoM CTOJIO-
11a TaHHBIE BRIOUPArOTCS n3 Oydepa BBOJA/BBIBOJA M TTOCTYIIAIOT HA BBIXOJ JTH-
HaMUYECKOU NaMSTH.

MukpocxeMbl MaMsITH COCTOST M3 OTHAEIbHBIX MATpHIl, Kaxaas U3 KOTO-
PBIX UMEET COOCTBEHHYIO JIMHHUIO YTEHUs/3anucu. B 3TOM citydae oqHOBpeMEH-
HO CUMTBHIBACTCS WJIU 3aMKMCHIBAETCS HECKOJbKO OUT nHpopmanuu. KoandecTBo
JUHUN ompeNenseT pa3psAHOCTh MINHBI BBOJIa/BhiBOAa. COBpEMEHHBIE MUKPO-
CXeMBbI NaMsTh 64-X pa3psiIHbIE.

EMkocTh MaTpuiibl mamsiTu (r1yOuHON agpecHOro nmpoctpaHcTBa, address
depth) 1 ux komuuecTBO (Pa3psSAHOCTH) ONpeEaCseT OO 00bEM MHKPOCXE-
MBI TIaMSTH, KOTOpbI€ pa3MemarTcs Ha Moayisax mamsatu (DIMM — monynn).
DIMM-monyns (Dual In-Line Memory Module) umeer ¢ AByX CTOPOH d3JeK-
TPUYECKH HE3aBUCUMBIE KOHTAKThI ISl MOJKIIOYEHUS K IIWHE KOHTPOJUIepa
MaMsITH 4epe3 CJIOT, B KOTOPbIN OHU BCTaBJISIOTCSI.

Haubonee pacnpoctpanennbiMu — sBISAOTCS  240-KOHTakTHBIE — 64-
paspsanbie Monyiau DIMM, umeroniue o 120 KOHTaKTOB ¢ KaXJIOH CTOPOHBI
(cm. pucyHok 2.14).

XoTs yncio KoHTakToB y Moayneid DDR2 u DDR3 oamHakoBO, CIIOTHI,
npeAHa3HAYCHHBIC [IJIsi TaMSITH Pa3HOI0 THUIA, OTJIMYAIOTCS PaCMOONKEHUEM

«KJIIOYa» - Mpopeau Mexay KoHTtaktamu. lloatomy, ycranoButs DDR3
SDRAM B DDR2 DIMM wu Ha060pOT HE yaacTcsl.
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SDRAM — MHKpocXeMa CHHXPOHHOM JMHAMHYECKON MaMsTH
(Synchronous DRAM), B KOTOpoOi#i mpoliecChl 3alIUCU U CYUTHIBAHUS UHPOpMa-
IIUM CTPOTO MPUBSA3AHBI K TAKTAM CUCTEMHOM IIIUHBI.

FMCORSAIR

e
TN @

Pucynok 2.14. Moxynu namsitu 4Gb (2x2Gb) PC3-12800
1600MHz DDR3 DIMM Corsair Vengeance XMS3

DDR SDRAM (Double Date Rate — ynBoeHHast CKOPOCTh Tiepeiayn JTaH-
HBIX) sIBJIsieTCs cieayronuM nokoneHneM SDRAM. B otnuune ot SDRAM ma-
MSATH 3TOTO THUIA JACT BO3MOXKHOCTH BBITIONHATH JBa OOpaIeHUs K MaMsTH 3a
BpEMsI OJTHOTO TaKTa CUCTEMHOM IIUHBI.

DDR2 u DDR3 — nocneayromue moaudukarun namsata DDR SDRAM,
MO3BOJIAIONIME 332 OJAWH TakKT 3anmuchiBath uiu cuuThiBaTh 4 (DDR2) unu 8
(DDR3) 6710K0B JaHHBIX, UMCIOT MOHIKEHHOE Hampsbkenue nurtanue (DDR -
2,5 B, DDR2 - 1,8 B, DDR3 - 1,5 B) u snepronorpebienue.

B nacrosimee Bpemst namsate DDR2 pabGortaer Ha wactore ot 533 Ml
(o0o3Havaemast, kak PC2-4200 no ckopocTu nepenayn gaHusix 4200 M6/c) o
1066 MI'y (PC2-8500).

[Tamsate DDR3 Breimyckaetcst ais pabotsl ¢ yactoroi ot 1066 MI'm go
2000 MTI'u, mapxupoBka DDR3 B 3aBucumoctu ot gactots: PC3-8500 ... PC3-
16000.

B o603HaueHusIX Mo1ysIel maMsITH BCTPEUaroTCs Tak:Ke 0003HAYCHUS:
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— ECC — nmamsars ¢ koppeknueit omubok (Error Correct Code) — umeer gorron-
HUTENBHYIO 8-pa3psaHyl0 MUKPOCXEMY MaMsTH, B pe3yJbTaTe MOAYIH C
ECC sBnsitoTcst 72- pa3psaHbpIM (B OTIWYUE OT CTAHAAPTHBIX 64-pa3psiabix
MOAYJIeH);

— Full Buffered (FB) — mamste ¢ Oydepusanueid JaHHBIX, UMEET JOIMOJIHU-
TeIbHBIE MUKPOCXEMBI PETUCTPOB Il Oydepus3aiuu TaHHbIX, Hanbosee ya-
CTO UCTIOJIB3YIOTCS B perucTpoBbIx MoAy six (Registered) mist cepBepos.

Croumocts mamsatu i 11K gocratoyHO BBICOKA, JMaHHBIE TAOJNHIEI 2.7

MO3BOJISIIOT MOJYYUTh CPABHUTEIIbHBIE TAHHBIE O PA3JIMYHBIX MOAYISX MAMSITH.

Tabnuma 2.7. Moaynu maMaTu 1 uX npuMmepHas 1eHa (saBaps 2014 r.)

HanmMeHnoBanue Momys Iena, py0.
DDR3 DIMM 1 Gb PC-10660 Hynix 1333MHz 520
DDR3 DIMM 2 Gb PC-10660 Hynix 1333MHz 625
DDR3 DIMM 4Gb PC-10660 Hynix 1333MHz 1174
DDR3 DIMM 8Gb PC-10660 Corsair 1333MHz 1300

HeoOxomumplii 00beM ONEPATUBHOM MaMSATH JJIS HACTOJBHBIX TIEPCO-
HaJLHBIX KOMITHIOTEPOB 3aBUCHUT B MEPBYIO OYEpPE/b OT OMEPAIMOHHON CHUCTE-
MBI U OT MPUIIOKEHHUH MTOIB30BATENS], KOTOPBIE UCTIONB3YytoTCs Ha [1K.

Jlo HenaBHEro BpeMEHM HauOOJbIlee MPUMEHEHHE HAXOAWIM MOAYJIU
namsiti DDR2 emkocthio 1 ['baiit (2 Moaysisi B KOMILIEKTE JJIsl IBYXKaHATbHOM

namsiTH), A ceMmeiictBa nporeccopoB Core 13/15 HUCTONB3YIOT 2 MOAYHS 1O 2
I'6 DDR3.

2.5 YcTtpoucTtBa xpaHeHUsa nHcpopmauum
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YerpoiictBa xpaneHusi muHGopManuM (BHEIIHSS NaMsATh) — KOMIIOHEH-
THl KOMIIBIOTEPA, MMO3BOJIAIOIINE MPAKTUYECKU HEOTPAHUYCHHOE BpPEMs COXpa-

° HATH O0OJIBIIINE 00BEeMBbl HHpOpMAITUK 0€3 MOTPEOJICHHS AIEKTPOIHEPTUH (FHEDP-

* TOHE3aBUCHMBIE).

ITepBeiMu Takumu ycrpoiictBamu st [IK Obutn Floppy-auckoBo bl
(FDD) u cMeHHBIC TUCKETHI — BHaUaje mATuaronMoBbIe (5,25") eMkocThio 360
K6 u 1,2 M6, 3arem tpexmaroiimoBsie (3,5") emkocthio 1,44 MO. B Hacrosiee
BpEeMs IPUMEHSIOTCS PEIKO B CBSI3U C ITUPOKUM PacIpOCTPaHEHHUEM YCTPONCTB
GdII-aMATH EMKOCTBIO B HECKOJIBKO THTa0aiT.

[Mpumeuanne. Ha Gonbmux OBM B snoxy no mosinenust [IK nns xpanenus

MH(OPMALIMM KCIIONB30BAIUCH OyMaskHblEe Tep(OKapThl, MEepPOJIEHTHI, MArHUTHBIE
JIEHTHI ¥ TUCKHU.
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I'naBa 2. AnnapaTHoe obecrieucHue NEPCOHAJIIBHBIX KOMIIBIOTECPOB

2.5.1 BuH4ecTep

Crnepyromuii 3Tan B pa3BUTHH YCTPOMCTB XpaHEHHUs WHGOpMAIUU IS
[TK — Bungecteps! (uau xectkue nucku — Hard Disk Drive, HDD), xotopsie B
HACTOSIIIIEE BPEMS SIBISIOTCS 00SA3aTEIbHBIM KOMIOHEHTOM Ka)KJOTO HACTOJb-
HOT'0 TIEPCOHATLHOTO KOMIIbIOTEpa. B mpuHIIMIIE, MOTYT CYIIeCTBOBATh O€3/uC-
KOBBIE CETEBbIC pabouMe CTAHIMKU M TEPMUHANBI, C 3arpy3KO OmeparmoHHON
CUCTEMBI C cepBepa M paboTON C JUCKOBBIMHU YCTpPOMCTBAMHU cepBepa, HO Ha
npaktuke Takue [1K BcTpedaroTcst moctatouHno peako. B cyOHOyTOykax BUHUYE-
CTEp MOXET OTCYTCTBOBaTh, BMECTO HET0 MCIOJB3yeTcs (QUdII-NaMATh O0Jb-
oro oobema.

[TepBerii BuHuecTep ¢ obo3HaueHweMm 30/30 ObUT co3maH KOproparmei
IBM B 1973 1. 1 103BOJISIT HA IBYXCTOPOHHEM AJIIOMUHUEBOM JIUCKE COXPAHSTH
30 + 30 Mbaiit gannbix. Hazsanne 30/30 coBnamaer ¢ 0003HAYEHUEM aMepH-
KaHCKOM BUHTOBKM THUIIAa «BUHYECTEP», OTKYAA M MPOU3OILIO HAUMEHOBAHHE
YCTPONCTB XpaHEHHsI HHPOPMAIIMK HA KECTKHUX JUCKaX.

CoBpemennbie BuHUecTephl UMetoT eMKocTh 500 I'baiiT u 6onee. Bunue-
CTEp MPEACTABISET COOON MIIOCKYIO, TEPMETHUECKH 3aKPBITYI0 METALTUYECKYIO
KOpOOKyY, BHYTPH KOTOPOH Ha 00IIEH OCH HaXOASITCS HECKOIBKO KECTKUX allIo-
MUHHUEBBIX WM CTEKJISTHHBIX TIACTUHOK KPyTJIoi hopMbI (CM. pUCyHOK 2.15).

BrimryckaroTcss BHHUYECTEpPHI B
OCHOBHOM JIByX pa3MEpOB JHCKOB
(bopm-daktop) — 3.5 u 2.5" (mocnen-
HHUE TPEUMYIIECTBEHHO JJISl UCIOIB30-
BaHUA B HOyTOyKax). I[loBepxHOCTH
KQXXJI0TO JMCKa MOKPBITa TOHKUM (ep-
POMAarHUTHBIM  CJIOeM  (BEIIECTBOM,
CIIOCOOHBIM JIJIUTEIHLHOE BpEMsi COXpa-
HATH COCTOSSHUE HAMarHWYCHHOCTH).
Jlist yTeHusT M 3amuCy JTaHHBIX B BUH-
gyecTepax HCIOJB3YIOTCS  IUIABAOIINE Pucynoxk 2.15. Bunuectep SATA

Ha BO3JYIIHOW IIOAYIIKE MArHUTHBIC 1000 GB Samsung HD103UJ,
TOJIOBKHU. 3a30p MEXIYy MAarHUTHBIM 32MB xam, 7200 06/MuH
CJIOEM U TOJIOBKOW COCTaBIISAET IECATHIC (co cHATOI BepXHEH KPBIIIKOM)

JIOJIM MUKpPOH. I mepemenieHus ro-

JIOBOK HCITOJB3YETCS DJICKTPOMArHUT, a JJIs OTCIIC)KUBAHHUS MECTOIIOJIOKEHUS
MIPUMEHSETCS aBTOMATUYECKAsi CUCTEMA PETYJHPOBAHUSI, KOTOpasi 1O MAarHUT-
HbIM METKaM Ha IOBEPXHOCTH OMNOPHOTO JUCKA MO3UIUOHUPYET TOJIOBKH B
HYKHOM MECTE.
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2.5 YcrpoticTBa XpaHeHU HHPOPMAITHH

[Taker AUCKOB BpalaeTcs HEMPEPHIBHO ¢ 00bIoi ckopocthio (7200 —
15000 o6/MuH). 3anuch JaHHBIX OCYIIECTBIISIETCS ClIENyOMmMUM oOpa3zoMm. [Ipu
W3MEHEHUU CHJIBI TOKA, MPOXOJAIIETO YEPE3 3aMUCHIBAIOLIYIO TOJI0BKY, POUC-
XOJIUT U3MEHEHUE HANPSHKEHHOCTH MAarHUTHOIO TOJIS B IIEIU MEXIY MOBEPX-
HOCTBIO ¥ TOJIOBKOM, YTO MIPUBOJUT K U3MEHEHUIO HAMPSIKEHHOCTH MAarHUTHOT'O
MoJIsT Ha HEOOJIBIIIOM YyYacTKe (eppOMArHUTHOTO MOKPHITUSA JWCKa. Hamarau-
YEHHBIE YYAaCTKH U HE HAMarHWYEHHbIE COOTBETCTBYIOT ABOMYHBIM KogaM 1 u 0.
st uTeHUs: TaHHBIX UCIIONb3YETCS MArHUTOPE3UCTUBHBINA MPUHIINI, KOTJa CO-
MIPOTUBJIEHUE TOJYIIPOBOAHUKOBOW IIJIEHKH, U3 KOTOPOH ClieNlaHa TOJI0OBKa UTe-
HUs, MEHSIETCA B 3aBUCHMOCTH OT HANpPSIKEHHOCTHM MArHUTHOIO TMOJs Ha TO-
BEPXHOCTU (PEPPOMATHUTHOTO JUCKA. DIIEKTPUYECKHA CUTHAJ C TOJIOBKU YCH-
JMBAETCS U nepeaaeTcss Ha 00pabOTKy B KOHTPOJUIEP MKECTKOTO JUCKA, PacIo-
JIO)KEHHBIN B YUIICETE.

Bcs snextponuka, npeaHa3HaueHHas JJIs YIPABICHHS ABUraTeieM MNpu-
BOJIa JIMCKOB M AJIEKTPOMArHUTOM T'OJIOBOK, a TAKXKE JJIsl YTCHUS U 3aIllUCH JIaH-
HBIX, PAcIioiaraeTcss Ha HEOOJBIION MEeYaTHOM IJIaTe, YKPEIUICHHOW CHapy»Ku
KopIyca.

BuHuectep MokeT UMeETh 10 AeciITH OUCKOB. Ha MOBEpXHOCTH OUCKOB
pa3MeyaroTcsi TPACKTOPUHU 3aITUCH UHPOPMALIUU — KOHIIEHTPUUECKHE OKPY>KHO-
CTH, KOTOpbIE Ha3bIBAIOTCS TOPOKKAMU WM TpekaMmu (track) u cekTopa Ha Kax-
nou nopoxke. Kaxmas mopoxkka uMmeer cBod HoMep. JlopoKKU ¢ OAMHAKOBBIMU
HOMEpaMH, PaCIOI0KEHHBIE OJIHA HaJ JAPYrod Ha pa3HbIX JUCKaXx 00pa3yroT
numaHAp. Kaxapiil CeKTOp Ha JOPOKKE TAKKE UMEET HOMEP, HyMEpalHs Ha4u-
HaeTcs ¢ eMHUIBI. B oguH cekTop MoKeT ObITh 3amucano 571 GalT IBOMYHOMN
uHpopmaruu: 512 6aiT oTBENEHO TSl 3alMCH HY)KHOW MH(OpMAIud, OCTallb-
HBIC TIOJT 3arojIOBOK (TpedHrKC), ONpEeAeSIONMA HAaYallo U HOMEp CEKIUU U
okoHuaHue (cyddukc), rae 3anucaHa KOHTPOJIbHAS CyMMa, HY>KHas ISl MPO-
BEPKU I[EJTOCTHOCTH XPAHUMBIX JTaHHBIX. CEKTOPBI U AOPOKKHA 00pa3yrOTCs BO
BpeMsi HU3KOYPOBHEBOr0 (hOpMaTUPOBAaHUS JMCKA HA 3aBOjie-U3roroBurene. B
HOBBIX BUHYECTEPAX YHMCJIO CEKTOPOB Ha BHEIIHUX JIOPOKKaxX OOjbIle, YeM Ha
BHYTPEHHHX, W JUI1 HUX HMCTIOJB3YIOT JUHEHHBIA CIOCO0 aapecamuu OJIOKOB
LBA (Linear Block Addressing), korjga Bce CEKTOpbl HYMEPYIOTCS MOCIIE0BA-
TEJIbHO OT MEPBOrO0 CEKTOpPa HYJEBOW JOPOKKHU HYJIEBOTO LUWIWHApPA JI0 MO-
CJICTHETO HA KpaHEW BHYTPEHHEU JOPOXKKE.

K coBpemeHHBIM BHHYECTEpAM HEMMPUMEHUMA OTEpalvs HU3KOYpPOBHEBO-
ro ¢GopMaTHpPOBAHUS TMOJIH30BATEIEM C IOMOIIBIO CIEIHAIBHBIX MPOTrpaMM
(BO3MOKHA JIJ1s1 THOKMX TUCKOB U CTAPbIX BUHYECTEPOB).

Heckonbko ceKTOpoB 00pa3yloT KJacTep — HAUMEHBIIYIO aJPecyeMylo
SMHUILY Ha JUCKE JIJIT UCIIOJIb3yeMol (paitiioBoit cucteMbl. dopMaTUpOBaHUE C
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I'naBa 2. AnnapaTHoe obecrieucHue NEPCOHAJIIBHBIX KOMIIBIOTECPOB

pPa3METKOM KJIACTEPOB M Co3aHrueM (haiIoBOM CUCTEMBI Ha JTUCKE BBITTOTHSACTCS
C MOMOIIBIO CIEUATBHON MPOrpaMMbl, BXOASIIEH B COCTaB ONEPallMOHHON CH-
cTeMbl (MHOTJa Ha CTaJuW YCTaHOBKHM 3TOM cucTtemsbl). HedopmaTupoBaHHbIN
JIUCK HE MOXKET OBITh UCIIOJIBL30BaH JIJIsl 3alKUCH (ailyioB.

Jlo dopMaTtupoBaHUs >KECTKHH IUCK MOXKHO Pa30UTh Ha JIOTHYECKHE
TUCKH (pa3fien BUHYECTEpa WM TOM). DTO YAOOHO, MOCKOJIbKY Halu4ue He-
CKOJIbKMX JIOTHUECKUX JIMCKOB YIPOILIAET CTPYKTYPHU3AIMIO IaHHBIX, XpaHs-
IIUXCS HA )KECTKOM JTUCKE.

Cy1iecTByeT OrpOMHOE KOJMYECTBO PAa3HBIX MOJENEH >KeCTKUX JIMCKOB
mHorux (upm, Takux kak Seagate, Maxtor, Western Digital, Quantum, Fujitsu,
Hitachi, Samsung, Toshiba u np. [yis oGecrieueHns COBMECTUMOCTH BUHYECTE-
pOB, pa3pabOTaHbl CTAaHAAPTHI Ha UX XaPAKTEPUCTUKHU, OMPEEISIIONMe HOMEH-
KJIATypy COSAMHUTEIBHBIX TIPOBOJHUKOB, UX Pa3MEIICHUE B TIEPEXOTHBIX Pa3b-
eMax, IEKTPUUECKUE MapaMeTphbl CUTHAJIOB.

Camplii pactipOCTpaHEHHBIA 10 HEJABHETO BPEMEHH TUI BUHUYECTEpa IO
untepdericy moaxmrouenus osu1 IDE (Integrated Drive Electronics). Bunuecrep
tuna IDE ucnonb3yer cnenudukaiuio mapamwienbaoro uarepgerica ATA (Ad-
vanced Technology Attachment). B macrosiiee BpeMss HOBBIC YHUIICETHI ITOJ-
JeP)KUBAIOT HOBYIO crnienndukanuio moakaoueHuss HDD — nocnenoBaTenbHbIM
unrepdeiic SerialATA u SerialATA Il. CooTBETCTBEHHO HOBBIE BHHYECTEPHI
umeroT tun uaTepdeiica SerialATA. Ocobusikom croutr SCSI (Small Computer
System Interface — untepdeiic MaabIX KOMIIBIOTEPOB), TAK ATOT UHTEPPEIC Hc-
MOJIB3YETCsI, B OCHOBHOM, B cepBepax u ycrpoiictBa SCSI noBoiasHO q0pOru.

ATA — onvH U3 cTapelImx CTaHIapTOB OOMEHa JTaHHBIMH, OBbLI pa3pa-
ootad B 1989 roay Tpems kommanusMu: Imprimus — noapazaeneauem Control
Data Corporation, Western Digital u Compaq. IIpeacraBinser coboii mapai-
JenbHBIN muHHBIN nHTepdeiic. [lepBoiii cranmapt ATA Obu1 yTBepKIeH B 1994
rojJly HAaIlMOHAJHLHBIM KOMUTETOM TIO0 CTaHJapTaM WH(OPMAITMOHHBIX TEXHOJO-
ruii (NCITS). ATA u ero nanpHeime BapuanThl, Takue kak ATA-2, ATA-3, u
T. 1. — odunmanbHele Ha3Banus craHnapra. IDE, EIDE, UltraATA, u 1.0, —
MapKETUHT'OBBIE TEPMUHBI, HCIIOJIB3YEMbIE MPOU3BOAUTEISIMA BUHYECTEPOB.
IDE-unTepdeiic mo3BonsieT 0OOMEHUBATHCSA JAHHBIMU CO CKOPOCTBIO 1O 2
MbBaiit/c.

Serial ATA — mocnenoBaTelbHBINA MUHHBIA HHTEpGEHC g nepeaadn
JaHHBIX, npuiien Ha 3ameHy ATA. Beit paspaboran kommnanuei Intel coBmect-
Ho ¢ IBM, Dell, Seagate, Quantum, Maxtor, APT Technologies u ap. 8 2000
roxy. O6ecneynBaeT NpoIyCcKHYI CIIOCOOHOCTH 0 3 ['out/c.

Cpenu npyrux mapameTpoB, KOTOpPBIE BIUSIOT Ha ObicTponerictBue HDD
CJIETyeT OTMETUTH CIEAYIOIINE:
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2.5 YcrpoticTBa XpaHeHU HHPOPMAITHH

— CKOpOCTh BpalllcHHsI JHCKOB — B Hamie Bpems 00bdHO 7200 00/MuH,
Haxkonurean SCSI 10000 — 15000 06/muH;

— 00BEM KAMI-MAMSTH — BO BCEX COBPEMEHHBIX JHUCKOBBIX HAKOTHMTEISX
yCTaHABJIMBAETCA KIM-0ydep, yCKOpsrOmMii OOMEH JaHHBIMH; YeM
0OJIBIIIE €T0 eMKOCTh, TEM BBIIIE€ BEPOSTHOCTH TOTO, YTO B KAII-TIAMSTH
Oyzner HeoOxonumasi mHGOpMaIHs, KOTOPYIO HE HaJl0 CYUTHIBATH C JIMCKA
(3TOT TpoIleCC B THICAYM pa3 MEMJICHHEH); eMKOCTh KAII-Oydepa B co-
BpPEMEHHBIX BUHUYecTepax 8§ — 16 Mbaii;

— cpeaHee Bpems JIocTyna — Bpems (B MWLIMCEKYHJaX), Ha MPOTSKEHUU
KOTOPOro OJIOK T'OJOBOK CMEHIAETCSI ¢ OJTHOr0 UWJIMHJIpa Ha ApYyrou. Y
COBPEMEHHBIX BUHYECTEPOB cocTaBisieT S — 10 MusuncekyH;

— BpeMs 3aJIepKKH — 3TO BPEMsI OT MOMEHTA MMO3UITMOHUPOBAHUS OJI0Ka T'0-
JIOBOK Ha HY>KHBIHA MIJIMHIP 10 MO3UITMPOBAHNSI KOHKPETHOM TOJIOBKH Ha
KOHKPETHBIN CEKTOp, APYTMMH CIOBaMH, 3TO BpPEMSl MOHMCKA HY>KHOIO
cektopa (okoio 4 mc);

— CKOpPOCTh OOMEHa — OmpeAenser 00beM JaHHBIX, KOTOPble MOTYT OBbITh
TIepPeIaHbl U3 HAKOMHTENS K MUKPOTIPOIIECCOPY B B OOpPaTHOM HaIpaBiie-
HUU 32 OIpE/ICNICHHbIE TPOMEKYTKH BPEMEHH; MaKCUMaJIbHOE 3HAUYCHUE
ATOr0 TapamMeTpa PaBHO MPOIYCKHOW CIOCOOHOCTH JUCKOBOTO HMHTEP-
deiica M 3aBHCHUT OT TOro, Kakoi pexum wucnonszyercs: PIO (Pro-
grammed 1/O) unu DMA; B pexxume PIO 0OMeH JaHHBIMH MEXIy JHC-
KOM M KOHTPOJUIEPOM MPOUCXOAUT TPHU HEMOCPEICTBEHHOM YyUYaCTHUH
IIEHTPaJILHOTO TIpolieccopa, uem Ooubline Homep pexuma P10, Tem Beilie
CKOpocTh 00MeHa; padota B pexxume DMA (Direct Memory Access) pas-
pelraeT nepenaBaTh JaHHBIE HEMOCPEICTBEHHO B OMEPATHUBHYIO MAMSThH
0e3 y4yacTus Mmpolleccopa; CKOpOCTh Mepe/ladl JaHHBIX B COBPEMEHHBIX
xectkux auckax g0 300 Mbaiit/c.

HecMoTpsi Ha BHEIIHIOI NPOCTOTY W HAJIMYHE BCETO JIBYX Pa3beMOB —
UH(OPMAIMOHHOT'0 W IIWTaHHS, BHHYECTEPHI SIBIISIOTCA OYEHb CIIOKHBIMHU
YCTPOHCTBAMH, KOTOPBIC TPEOYIOT OEpeKHOTr0 W MPABHIBHOTO OOpAIICHHS —
ciemyer nu3beraTh TPSICKU M PE3KOr0 MepeMeIeHUs] paboTaroIero BUHIECTEpa,
9TO MOXKET MPUBECTH K PA3PYyIICHUIO BHYTPCHHUX MEXAHUYCCKHUX Y3JIOB U I10-
BPEXKJICHUIO MAarHUTHBIX TOJIOBOK M TIOBEPXHOCTH JTUCKOB.

CoBpeMeHHbIE BUHYECTEPHI MOTYT Oe30Tka3zHo paborats 6omee 100 000
9yacoB, cucTeMa aBToMarmueckoi aedekramuu (S.M.A.R.T., Self-Monitoring,
Analysis and Reporting Technology) ne3ameTHO 17151 MOJIH30BATENs 3aMEHSET
IoXKe KiacTepbl Ha pe3epBHbIe (eciu B BIOS Brimouen pexxum S.M.A.R.T.).
Ecnu Ha BUHUECTEpE MOSIBISIFOTCS MJIOXHUE CEKTOPa M MX KOJTUYECTBO IMTOCTOSTHHO
YBEIIMYMBAETCS, TO TAKOW BUHUYECTEP JIYUILIE 3aMEHUTh HA HOBBIN. B Hacrosiee
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BpeMs Ha BUHYECTEPHI MPOM3BOAUTEISAMH yCTaHaBIUBaeTcs | — 3-JIeTHHIA Ta-
PaHTUHBIN CPOK.

Bunuecrepsl ¢pupm Seagate u Hitachi oobsemom 500 I'6 cocrosar u3 5
JMCKOB ¢ TutoTHOCTHIO 3amucu 100 I'6 na guck. Hitachi m Samsung ycnemHo
AKCIUTYaTUPYIOT B CBOMX BUHUECTEpax NUCKU o0bemoM 125 I'6. Seagate Hapsay
¢ WD umerT B cocTaBe CBOMX MPOJYKTOBBIX JIMHEEK BUHYECTEPHI C IJIOTHO-
cthio 3amucu 133 I'0 Ha auck.

JIupeps! peiHka quckoB kiacca 7200/3.5", komnanun Seagate, Maxtor u
WD, BBINYyCKaIOT TakK€ BHEIIHHME YXECTKUE IHWCKHU, BBIITOJIHEHHBIE B OT/EIb-
HOM Koprnyce c¢ Onoxom mnutanus, unrepgpericom USB wunu IEEE1394
(FireWire).

Hekoropbie Mozienu BBIMYCKaeMbIX B HACTOSAIIEE BPEMS BUHYECTEPOB T10-
Ka3aHbl B TaOnuie 2.8.

JlanHbIe TAOIHIIBI IO CTOMMOCTH €IMHUIIBI XpaHEeHUs1 HH(OPMAIUU CBU-
JETENbCTBYIOT, YTO Ha TEKYIIMA MOMEHT HauboJiee BHITOJHBIM NPUOOpPETEHUEM
Oyzner Bunuectep 00beMoM He MeHee 2 Thaiir.
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Tabnuma 2.8. CpaBHeHHE CTOMMOCTH BuHYecTepoB (sHBaps 2014 1.)

Iena Ilena 3a

Mapxka )kecTKoro aucka 5 > | 1T,

pYyo. PYo.

IDE 320 Gb WESTERN DIGITAL WD3200AAJB (7200rpm) 2614 8.17
8 Mb '

SATA-II 1.0Tb Hitachi HDS721010CLA332 (7200rpm 32Mb) | 2100 2.10

SATA-111 500.0Gb Seagate Barracuda 7200.12 ST500DM002 1783 357
(7200rpm 16Mb) '

SATA-III 1.0Tb Seagate Barracuda 7200.12 ST31000524AS 9988 529
(7200rpm 32MDb) '

SATA-III 2.0Tb Seagate Barracuda 7200.14 ST2000DMO001 3153 158
(7200rpm 64MDb) '

SATA-III 3.0Tb Seagate Barracuda 7200.14 ST3000DMO001 4030 134
(7200rpm 64Mb) '

SATA-III1 4.0Tb Seagate Barracuda 7200.14 ST3000DMO001 6506 163
(7200rpm 64Mb) '

Buemrnanii xxectkuii quck 3Q Portable Rainbow 2.5" 500Gb 1710 3.42
3QHDD-U290-PB500 wyepnsiii, USB 2.0 '

Buemnnii sxectkumii quck 3Q Portable Rainbow 2.5" 1,0Th 9960 9 96
3QHDD-U290L-BB1000 wepnsrii, USB 2.0 '

2.5.2 lInckoBoabl ONTUYECKUX ANCKOB

Hucrxoeoo CD-ROM

B 1995 rony B 6a3oBoit koHburyparuu 1K nosBuics nepBeiii IpuBOA
ontuyecknx auckoB — CD-ROM (Compact Disk Read Only Memory, mocto-
SHHOE 3alIOMHUHAIOIIEe YCTPOUCTBO KOMMAKT-TUCKOB). YCTPONCTBO MCIIOJIB30-
BAJI0O MHOT'OCJIOMHBIE KOMOAKT-AUCKU nuameTrpoM 120 MM u TonmuHou 1,2 MM,
eMKocTh aucka 650 — 700 Mbaiit.

CD-nuck cocTout u3 4-X ciioeB (CBEpXy-BHU3):

1) 3amUTHBIN CIIOW M3 MOJIMKapOOHATa;

2) cIoii aJis 3amiucH HHPOPMAIINH;

3) oTpaxkaroIuii CIIOK;

4) ocHOBa W3 MOJIMKapOOHATA.

[Ipotiecc M3roToBIIEHUS TUCKA COCTOUT U3 OMeEpalyii HANbJICHUEM Cepe-
Opa Wiu 30JI0Ta OTPaXXaroUIero CJI0si HA OCHOBY, HAHECEHHUS Ha HEro Mpo3pay-
HOT'O CJIOA JIJISl 3aIMCH MH(OPMAIUU U BBIJJABIMBAHUH HA HEM YTIyOJIeHuM, 00-
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Pa3yIOIIKNX CIUPATbHYIO JOPOXKKY, UAYIIYIO OT LIEHTpa JIUCKa K ero kpato. s
HITAMIIOBKU JIMCKA MCHOJIb3YIOT MATPUILY-NIPOTOTHUIT (MacTep-IUCK) OyIyIIero
nucka. [locne 3Toro Ha MOBEPXHOCTh AWCKA HAHOCST 3AIUTHBIN CJIOM U3 IPO-
3payHOro IJIaCTHKA.

CD-ROM cuwutsiBaeT nndopMaiuio ¢ Jucka ¢ TOMOIIBIO JIJa3€pHOTO JIydya
C IIMHOUN BOJHBI 780 HM, KOTOPBIN MO Pa3HOMY OTPAXKAETCS OT IMOBEPXHOCTHU
mucka (land — jenn) u yriyOneHnii Ha moBepxHOCTH (Pit — MUT, CM. PHUCYHOK
2.16). MuHuManbHBINA pa3 Mep nuta coctaniser 0,88 MkM, mar mopoxkek — 1,5
MKM.

Nudopmaruss npu MOATOTOBKE K 3alkCU Ha
KOMIIAKT-JTUCKE TIOJIBEPTACTCS Py CIOKHBIX TPEoO-
pa3zoBaHuil. BHauane Mcnonb3yeTcs nomexoycmouyu-
60e KoOupoeanue, 3aT€M OCYILECTBIISIETCS TaK Ha3bl-
BAEMOE KaHAIbHOEe KoOupoeanue. B KOMNaKT-IUCKaX
npumensiercs: kananbHbld kKog EFM (Eight to Fourteen
Modulation), pa3zpabotanusiii pupmoii Philips s na-
3epHOIl 3ByKo3anucu. CyTh KaHaJIbHOTO KOAUPOBAHMS
EFM 3akimtouaercs B TOM, 4TO KaKIblid OaiiT nH)Op-
Maluu 3aMeHsieTcsi 14-pa3psiiHbIM CJIOBOM U3 CHEIH-
anbHOM TaOmuupl npeodpazoBaHusa. K momyuyeHHOMY
TakuM 00pazoM 14-pa3psiHOMY CIIOBY MO OMpPEACTEHHOMY TPABWITY 00aBIIs-
eTcsi enié TpU TaK Ha3bIBAEMBIX COCAMHUTEIBHBIX pa3psaa. B pesynbrate Ka-
HAJBLHOI'O0 KOAMPOBAHUS MOJYy4aeTCs HEMpEpbIBHAS MOCIEAOBATEIBHOCTh OWT,
OpUYEM MEXIY IBYMs €AUHUIIAMU HUKOTJIAa HE MOXKET ObITh MEHBIIIE ABYX WU
OoJIbIIIe JECATU HYJIEH.

NmMeHHO 3Ta mOCiIenoBaTeIbHOCTh OWT W TPEACTaBICHA HA KOMIIAKT-
nucke nutamu. [Ipudyém nutThl U JIEH bl YepeyIOTCS B MOMEHTBI, COOTBETCTBY-
foue o6ury, paBHomy 1 (cm. pucyHok 2.17). Eciu no storo Obui, Hampumep,
JICH]I, TO CTAHOBUTCS TUT, U HA000pOT. TakuM 00pa3oM, MUTHI U JICH]IBI C TOYKU
3peHUsl MpeCTaBiIeHUsT HHGOPMALUU PAaBHO3HAYHBI U XAPAKTEPU3YIOT TOIBKO
BPEMEHHBIC HHTEPBAJIBI MEXY IBYMS €IMHHUIIAMH B TIOCTIEA0BATEIIbHOCTU OUT.

Pucynok 2.16.
[Toepxuocts CD

|

1001000000100001000000001000100100000001
3t Tt 5t 9t 4t 3t 8t
Pucynok 2.17. Cxema npeoOpa3oBaHus IpU CYUTHIBAHUU
uHpopmarmu ¢ CD
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2.5 YcrpoticTBa XpaHeHU HHPOPMAITHH

[Ipu cuuTeiBaHuM MHPOpPMAIMK JIyd Ja3epa OTpakaeTcs OT JICHIOB U
nonaznaer B GoTonpuEMHUK, OT MUTOB CBET TOXE OTpaskaeTcs, HO U3-3a pacdo-
KYCHUPOBKHU Jiy4a B ()OTONPUEMHUK HE monajaaer. Jlaiee BBICOKOYACTOTHBIN HH-
(GbOopMaIMOHHBIN CUTHA TTPeo0pa3yeTcs KOMIapaTopoM B MOCIEA0BATEIHLHOCTD
MPSIMOYTOJIbHBIX UMITYJIBCOB. JIJTUTENBHOCTh KaXKJIOTO M3 MOJYYEHHBIX TaKUM
C0c000M MPSIMOYTOJIBHBIX UMITYJIBCOB MpeoOpa3yeTcss B ABOMUYHBIN Koa. Kax-
neie 14 mocinenoBaTeabHBIX OUTOB JIEKOJUPYIOTCS B COOTBETCTBUH C TaOJIMIICH
koaupoBanust EFM, coenunuTensHbie pa3psiabl Ipy 3TOM 0TOPACHIBAIOTCS.

Cucrema KoaupoBaHUS 00ECIEUMBAET TakkKe padOTy CHUCTEMBI aBTOCHE-
KEeHUs (aBTOTPEKHMHIa), KOTOpOoW ocHalleHbl Bce npuBoasl CD-ROM. Pa3zmepsl
Ka)XJ0ro MUTa OYeHb Majibl — mopsaka 0,6 MKM, a mar cnupaiu - Bcero 1,6
MKM. Ha3HaueHue cucTemMbl aBTOCIEKEHUS — TOUHOE MO3ULIUOHUPOBAHUE CUH-
ThIBAIOIIEH Toi0BKU. CleXeHUe OCYIIECTBIIIETCS 3a TOPOKKOW C JaHHBIMU IO
pPacHoiOKEHHBIM Ha HEW MUTaM, ISl HOPpMaJIbHOM pabOThl CUCTEMbI MHUTHI HE
JIOJKHBI OTCYTCTBOBaTh Oojiee 10 mepuosoB TaKTOBOM 4acTOThI, YTO U o0ecrie-
YUBAETCS CUCTEMOM KOJMPOBAHUS.

Bropas 3amaya, koTopasi BO3HUKAeT MPH CUUTHIBAHUU WH(OpMaALUU C
KOMIIAKT-JIUCKA, — TOYHOE BBIJCIICHHE BPEMEHHBIX MHTEPBAJIOB, COOTBETCTBY-
IOIUX TEPHOAY CIENOBAaHUS CHMBOJIOB IOCIIE0BaTENbHOr0O Koaa. Ilonnepxu-
BaTh CKOPOCTh BpAIICHMs JUCKA C TPEOYyeMOM TOUHOCTBIO MIPAKTUYECKHA HEBO3-
MOHO. [loaTOMY [71s1 perieHust 3Toi 3ajlayd BPEMEHHbIE MHTEPBaJbl OIpese-
JISIOTCSL IMYTEM MOACTPOMKHM YacTOThl TAKTOBOI'O T'€HEpaTopa MOJ PEealbHYIO
CKOPOCTb MOCTYIUIEHUs UHPOPMALUU C MOMOIIbI0 MHEPLUUOHHOW CHCTEMBI aB-
TOMOJCTPOUKH, YTO OMATH-TAKH BO3MOYKHO BBITIOJHUTH OJarogapsi UCIoJIb30Ba-
HUIO KaHasbHOTro kosa EFM mpu 3anucw.

JluckoBox CD-ROM copnepxur:

— DJIEKTPOJABUTaTENb, KOTOPHIN BpAIllaeT IKCK;

— OITHYECKYI0 CUCTEMY, COCTOSIIIYIO M3 JIA3€PHOIO M3IydaTens, ONTHYECKUX
JIMH3 ¥ JaTYUKOB U MPEJHA3HAYEHHYIO JIJISl CUUTHIBAaHUS HHPOPMALIUH C T10-
BEPXHOCTHU JUCKA;

— MUKPOIIPOLIECCOP, KOTOPBIM PYKOBOAUT MEXAHUKOM IMPUBOAA, ONTHUYECKOU
CUCTEMOM U JEKOAUPYET NPOUYUTAHHYIO MH(DOPMAIUIO B IBOMYHBINA KO/I.

OcnoBnbie xapakrepuctuku CD-ROM:

— CKOpOCTb Iepelauu TaHHBIX — U3MEPSETCS B KPATHBIX JOJISIX CKOPOCTH MPO-
urpbiBaTeNsl ayauo KommakT-auckoB (150 KoOaiit/cek) u xapakTepusyer
MaKCUMaJIbHYI0 CKOPOCTh C KOTOpPOM HAKONWTENIb MEPECHUIAECT JAaHHBIE B
ONEpPaTUBHYIO NaMsATh KOMIbIOTEpa, Hampumep, 2-ckopoctHoi CD-ROM
(2x CD-ROM) Gyzer cunThiBaTh JaHHbIC ¢ ckopocThio 300 Koaiit/cek., 50-
ckopocTHo# (50%) - 7500 Koaiit/cek.;
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I'naBa 2. AnnapaTHoe obecrieucHue NEPCOHAJIIBHBIX KOMIIBIOTECPOB

— BpCM: JOCTYyIIa — BPCMsI, HYKHOC IJIA ITOMCKaA I/IHCI)OpMaI_[I/II/I Ha THUCKEC, U3MC-
pACTCA B MUJUIMCCKYHIAX.

Juckoeoo CD-RW

YerpolicTBo ucnonbdyercsa aia 3anucu uHpopmaruu Ha aucku CD-R
(omHokpaTtHas 3amuch) u CD-RW (CD-ReWritable — mnepesanuceiBaeMblii
JIACK).

Buemne noxox Ha CD-ROM u coOBMECTHM C HUM IO pa3Mepam JTUCKOB
u ¢opMaraM 3amucH. 3aUCh JAHHBIX OCYIIECTBIISIETCS C MMOMOIIBIO CTIEIHATb-
HOT'O MTPOTrPaMMHOI0 00ECTIEUeHUsI WM CPEICTB ONEepallMOHHOM cucteMbl. Cko-
POCTB 3alKCcH COBpeMeHHbIX Hakomnuteneit CD-R coctapmser 2x-48x.

Huck CD-R ninu CD-RW umeert 4 cnost (cBepxy-BHU3):

3aIUTHBIA CJION U3 MoJauKapOoHaTa;

aKTHBHBIN CJIOH JIJIs 3aITMCH HH(pOpMaIyu;

OTPAXKAKOILIUK CIIOW;

OCHOBA U3 MOJIUKapOOHAaTa.

MoskeT mpUcyTCTBOBATh TAKKE ITUKETKA AMCKA, HAHECEHHAs] KPAaCKOW Ha
3alIATHBIN CIIOW.

Bo Bpems 3ammcu undopmanuu akTuBHBIM cimoit CD-R mucka nHarpe-
BaeTCs JIa3epHBIM Jy4oM (uiMHa BoJHEI 780 HM) M B MECTE HarpeBa Iepecraer
MpomycKaTh CBET. B pe3ynpTare oTpakaronias CiocOOHOCTh HAa y4acTKax, Moj-
BEPrHYTHIX JIECHCTBUIO Jyda Ja3epa, ymeHblaercs. OHUM U3 TUIIOB aKTHUBHBIX
cinoeB CD-R nucka, MIMPOKO UCHONIB3YEMBIX HA CETOJHSIIHUN JI€Hb, SIBISECTCS
[MaHuH (cyanine).

AxtuBHbIi cinoii CD-RW naucka noj Bo3aeiicTBUEM JIa3epHOro Jiyda Mpu
3aMMCH MH(OpMALMU U3MEHSET CBOE arperaTHOE COCTOSIHUE C MEPEXO0JIOM M3
KPUCTAJUIMYECKOT'0 COCTOSIHUSA B aMOpdHOE. YYaCTKU TUCKa C aMOP(PHBIM CO-
CTOSIHUEM aKTHUBHOI'O CJIOS UMEIOT MEHBIIIYIO CTEIEHbIO OTPAKEHUS JIa3€PHOI0
ay4a nipu curthiBanuu uHGopmanuu. Ilponecc crupanus nndopmaiuu ¢ CD-
RW 3akmouaercs B 00paOOTKe MOBEPXHOCTH AUCKA JIYYOM Jia3epa MEHbILEH
WHTEHCUBHOCTH, YEM MPU 3aUCH, B PE3YJbTATE€ YErO aKTUBHBIM CIOU MOJIHO-
CTBIO BO3BPAILIAETCS B KPUCTAIUIMYECKOE COCTOSTHUE.

OcnoBa CD-R u CD-RW wumeer HE TNIajKyr0 MOBEPXHOCTh: MPHU H3-
TFOTOBJICHUM OHA TMOJy4aeT pa3sMETKy — CIUIOIIHYI0 CHUPAIbHYI0 KaHaBKY
(Pregroove), HeoOXogumyro uisi paOOThl CHUCTEMBI ABTOCIIEKEHHUS, 3arloli-
HEHHYIO OpPraHMYE€CKUM KpacUTENeM, KOTOPhIH HEMHOIO XYK€ OTPa)KAeT CBET,
YeM IJJACTUK OCHOBBI. /{151 CHHXpOHM3AIlMK YaCTOThl TAKTOBOT'O T'€HEpaTOpa Co
CKOpOCThIO BpamieHusi Aucka B CD-R kaHaBka BBINOJHEHA HE B BUJE POBHOU

P
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2.5 YcrpoticTBa XpaHeHU HHPOPMAITHH

CIIUPAJH, @ C MUKPOCKOMUYECKUMHU OTKIIOHEHUSIMHU — BOOYJISIMEH (CM. pUCYHOK
2.18).

Yactora KonmebaHU KaHaBKU OTHO-
CUTENIbHO CIHUPATbHON TPAEKTOPUU COCTABIISET
22,05 xI'1y (ay1s1 cKOpOCTH BpallleHus 1ucka 1x).
COOTBETCTBEHHO, OAWH TEPUOJ ITUX KoyieOa-
HUM 3aHuMaeT 60 MKM CHUpPaJbHOM TpPaeKTo-
pun. Ammuintyna konebanmii Bcero 0,03 mMkmM,
3HAYUTEIHHO MEHbIIIE ITUPUHBI CAMOIN KaHaBKH,
HO 3TOro aoCTaTro4dHo, YTOOBI BBIACIUTH KO- PI/ICYHOK 2.18. PasmeTka Ha
nebanmst ¢ yactoror 22,05 kI'm m cuHXpO- crnoe-ocaoBe CD-R
HU3UPOBATh ATUMHU KOJIEOAHUSIMU YaCTOTY CBO-
€ro TaKTOBOIro reHepaTopa. Kpome Toro, Bcsi cnipaiibHas pa3MeTka pa30uBacT-
csi Ha (peNMBI, KKl U3 KOTOPBIX MO JJIUTETLHOCTH COOTBETCTBYET OJHOMY
kaapy unopmaiuu. Madopmanus o HoMmepe ¢peitma (Oyayiiero kaapa) npe-
CTaBJI€Ha HA Pa3METKE IMyTEeM CJBHUTa 4acTOThl BOOyssimu Ha 1 k['11 oT 3HaYe-
Hust 22,05 k', T.e. peaqbHO 4YacToTa BOOYJSIMH TMPUHUMAET 3HAYEHUS
21,05 kI’ mmm 23,05 kI,

Juck CD-RW (CD-ReWritable) ucrnionb3yercst 11 MHOTOpa30BOil 3aru-
CU JIaHHBIX, MPUYEM MOXXHO KaK MPOCTO JIONMUCATh HOBYIO HMH(OpMAIUIO Ha
CBOOOJHOE TPOCTPAHCTBO, TaK W TOJHOCTHIO TEpe3anucarh JTUCK HOBOW WH-
dbopmarueit (rmocae mpeaBapUTEILHON OYUCTKHA BCero aucka). CKopocTh 3aru-
cu coBpemeHHbIX Hakonutenen CD-RW cocraBnser 2x-24x.

0,03 MKM

duckoeoost DVD-ROM u DVDtRW

B 1996 rony DVD Forum (Hitachi, Matsushita (Panasonic), Mitsubishi,
Philips, Pioneer, Sony, Thomson, Time Warner, Toshiba u JVC) npunsn cras-
napt Ha gucku DVD-R, nmpemycMarpuBarommii Ba pasmepa: «HOPMAJIbHBIN
(12 cm) u ymensuieHHbI# (8 cMm). Jluck ¢ quaMerpoMm § CM MpeIHa3HAYEH s
UCIOJIb30BaHUsl B LU(PPOBBIX ManoradapuTHbIX BHIeokamepax. PaciudpoBsi-
Batack abopesuarypa DVD kak Digital Video Disk — «idpoBoii BUIE0MCK,
OJTHAKO IO3KE CTaHIapT HOBBIX JUCKOB mepeumeHoBanu B Digital Versatile
Disk — «audpoBoit MHOrOQYHKIIMOHATBHBIH aucky». [Ipu pazpadorke DVD 0Obl-
JU YyYTEHBI MPOOJIEMBbI 3alIUTHl WH(OpPMAIIMU HAa 3TUX JUCKaxX (METKa PEeruo-
HaJIbHOW 30HBI HA JKMCKE, UCIOJIb30BAHUE CIIEIMAIbHBIX METOJIOB 3alllUThl BU-
JIe0- ¥ ayIuo-uHGOPMAIIHH).

Jlns pa6otel ¢ DVD nuckamu ucronb3yercs jla3ep ¢ JUIMHOW BOJTHBI 635
HM. MuHMMaNpHas JIMHA MMUTa YMEHBITUIAch B 2 pa3a mo cpaBHeHHUIo ¢ CD —
1o 0,4 mxm, mar gopoxkek — 10 0,74 Mkm.
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Emkocts nmucka DVD nepBoro nokonenus cocrasuwia 4,7 ['6, u on momy-
g1 opunuanbHoe HauMeHoBanue DVD-5, cranmapt DVD-9 npeagycmarpuBaer
UCIIOJIb30BAHUE JIBYXCJIOWHBIX AUCKOB. IlepBblii CIIOW MOXET OBITh MOJYyYEH
MEXaHMYECKON MPEeCCOBKOW, a JOMOJHUTENbHBIN CIIOW HAHECEH HaIbIIICHHEM.
JIONIOTHUTENBHBIN BEPXHUM CIIOM SIBIAETCS IOJYIPO3PayHbIM M HE IIPEIsT-
CTBYET YTeHHIO HIKHero cnos. [{uck crangapra DVD-9 cocoben xpanuthb 10
8,54 I'6 nanubixX. JlanpHehmum pazButueM crangaptoB DVD-5 u DVD-9 cranu
cTaHaapThl Ha aByxctoponaue aucku DVD-10 (9,4 I'6) u DVD-18 (17,08 I'0).

ITosxe cranmapt DVD-nuckoB ObL1 TonoNIHEH crierudUKaneil Ha 3amu-
ChIBaeMble U nepezanuckiBaembie qucku DVD-R u DVD-RW.

Cranmapt Ha DVD-R pa3bur Ha Tpu Tak Ha3bIBA€MBIX «CIOS» WIIU
«YpOBHSI».

[TepBriii u3 HUX — «pusndeckuin» («Physical layery), onpenenser Tpebo-
BaHUA K (U3MUECKUM pa3MepaM HHGOPMAIMOHHBIX YriayOsjaeHu# (MUT) U uX
pPacnoIOKEHHIO Ha JAUCKE, pa3MepaM caMOro AUCKa U €ro OCHOBHBIX 30H, JIJTUHE
BOJIHBI JIa3epa B PEeKMMax 3aMUCU U BOCIPOU3BEACHUS, MOIITHOCTh €ro u3lyde-
HUS U T.J.

Bropoii, «cuctemusriii» («File system layery), ommceiBaer daiinoByro cu-
CTEMY JaHHBIX.

Tperuit — monb3oBarensckuii («Application layer») onpenensier gpopmar
U TapaMeTpsl MUPPOBOTrO MOTOKA, BKIIOYAsT YIPABIISIONINE KOMAH/IBI TEPEKITIO-
YeHHsl pexuMoB kozepa u aexkogaepa MPEG-2, nannbie o pa3menieHun Qaitsion
U JOCTyIE K HUM U T.J.

[lepBbie nBa ypoBHS 0a3upyIOTCS Ha TEXHOJOTHMU 3alKMCH/BOCTIPO-
u3BencHus KomnbioTepHbix DVD-R/DVD-RW, a tperuii — Ha ctangapte DVD-
Video.

CymectByroT Takxke aucku DVD-RAM, kotopeie mpencraBisier coboi
OJIHO- WJIY IBYCTOPOHHHUM JUCK, MOMEIICHHBIN B IUIACTUKOBBIA KapTpuK. [l
paboThl C HUMH HEOOXOIUM CIEIUATbHBIN TUCKOBO/I.

B 1999 roxy 611 Takxke pazpaboran ¢opmat quckoB DVD+RW. Pazau-
el B (popmate npencrasnenus napopmarmu Ha DVD+RW ner. OcobeHHOCTh
dbopmaTa — Gosee BbICOKasi TOYHOCTh MO3UIIMOHUPOBAHUS JTA3€PHOTO JIyda Mo3-
BOJISIET OCYIIECTBIIATh KOPPEKIMIO JAHHBIX «HA JIETY», B PEAIbHOM BpPEMCHH
TepenuchiBas OT/eNbHbIe COOlHBIE cekTopa aucka, T.e. B DVD+RW peanuzo-
BaH 0oJiee COBEPIIECHHBIH alroput™m Koppekuuu omudOok. B nuckax DVD+R
IIPUMEHSETCS CHEUUAIBHBIN OTPAXKAOUIMK CJIIOW C MOBBILIEHHON OTpa)Karouieu
CIIOCOOHOCTBHIO.

VYerporictBa 115 pabotsl ¢ DVD-auckamu o BHENIHEMY BUAY HE OTIIH-
garorcs ot npuBojia CD-ROM.
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[Tpunmun 3anucu uaGopmanmu Ha DVD-R u DVD-RW toT xe, uTo u
11 CD-R u CD-RW. Tlporiecc BoCHIpou3BEeACHUS HUYEM HE OTIWYAETCS OT
mramMnoBaHHoro DVD, ¢ Tou uib pa3HULEH, 4TO y MOCIEAHETO OT IMTOBEPXHO-
ctu oTpaxkaercs 45 — 85% ceroBoii sHepruu, a y DVD-RW Bcero 18 — 30%.
[ToaTomy He Bce panee BblmylIeHHbIE DV D-NIpUBOABI MOTYT HAJAEKHO UX CUU-
THIBATb.

Hucroeoodst Blu-Ray u HD

B 2002 romy mpeacTaBUTENHd IEBITH JIMAUPYIOIIMX BBICOKOTEXHOJO-
rudeckux Kommauuii Sony, Matsushita (Panasonic), Samsung, LG, Philips,
Thomson, Hitachi, Sharp u Pioneer Ha coBMecTHOU npecc-KOH(pepeHInn 00b-
SBWJIM O CO3JaHUM M TPOJBMIKEHHWHM HOBOro (opmara ONTHYECKUX JTUCKOB
Oonpmioi emkoctu mmoja HasBanuem Blu-Ray Disc. CornacHo 00bsIBIICHHOM
cnenudukanuu Blu-Ray Disc (mmu BD-R u BD-RE) — mnepesanuchiBaeMblii
JIMCK CIIeYIOIero MokojeHus co cranaaptaeiM CD/DVD pasmepom 12 cm ¢
MaKCHUMaJIbHOW €MKOCTBIO 3alMCH Ha OJIMH CIION B OfHYy cTOpoHy 10 27 I'6.

®opmat HD DVD 6b11 npemioxen komnanusimu Toshiba u NEC nHa cec-
cuu DVD Forum B aBrycrte 2003 roga. B despane 2008 roga crano u3BeCTHO O
daxtuaeckoii mooene Blu-Ray nax HD DVD: kommanus Toshiba coobmmia o
MOJIHOM CBOpa4YMBaHUM pabOT B ATOM HarnpayieHUH. [Ipon3BoaCcTBO GUIBMOB U
npyrux nporpamMMm Ha HD DVD Takke npekpaiieHo.

Hazpars Blu-Ray n HD npuHnunmaibsHO HOBBIMH JAUCKAMH JUIS 3aIIUCH
HeNb34 — 3TO ckopee 3o popmara DVD. B HOBBIX ycTpoiicTBax Jis 3a-
IHCH ¥ BOCIIPOU3BEACHUS MH(OPMAIIMK Ha JMCK BMECTO KpacHOro jasepa (635
HM), KOTOpBI# Hcronb3yercs B DVD, npumenen cunuii nasep (blue-violet laser)
¢ anuHoM BOoiHBI 405 HaHOMETpOB. MeHbIIas JIMHA BOJIHBI — COOTBETCTBEHHO
MeHbI1asi THTEp(EepeHIns OTPAKEHHOTO JIy4a, YTO MO3BOJSET CAEIaTh TOJIIIH-
HY g0opoxku AaHHbIX y Blu-Ray u HD nuckoB B 1Ba pa3a menslie, yueM y DVD
(cM. pucyHok 2.19).

CD 07 Goyte

Blu-ray Disc 25 Gbyte

. — - —

- - —

Pucynok 2.19. INosepxuocts CD, DVD u Blu-Ray nuckos
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[ToxpeiTre auckoB Blu-Ray, Ha koTopoe 3amuckiBatoTcst nanubie (optical
transmittance protection layer), ouenb Toukoe — 0.1 mm. U3 aToro dakra cie-
JYIOT 3 BBIBOJA:

1) 4eM TOHBIIE CJIOH, TEM MEHbIIE PACCESHUE OTPAXKCHHOTO Jy4a W OOJIbIIe
JIAHHBIX MOYKHO BMECTUTh Ha KBAJPATHBIA IIOWUM, TO €CTh TOHKHH CJIOH —
ATO HEOOXOAMMOCTD JIJISl JOCTHKEHUS OOJBITION €MKOCTH JTUCKA,

2) TOHKHI CJION 1mo3BoJisseT Oe3 mpobseM ciaeiaaTh JAMCK MHOIOCIOMHBIM (110
KpaiiHe Mepe ABYXCIOiHBIM, kKak DVD), Tak kak ymeHbIaercs: pedpakuus
Jy4a OTpa)kK€HHOTro OT OoJiee IiTyO0KOro cios;

3) TOHKHMH CJIOW JIETKO MOBPEIUTh, OH TpeOyeT 3ammThl, To3ToMy y Blu-Ray
JTMCKOB HaJ aKTUBHBIM CIIOEM MPUCYTCTBYIOT 3 CJIOS: 3alIUTHBIHN, TOKPHIBA-
IOIMUA 1 0c000 MPOYHBIN, Kak Toka3aHo Ha pucyHke 2.20 (y HD-DVD Takue
e CJIoH, Kak y oosraHoro DVD).

Texunonoruu Blu-Ray u HD co3gaBanuce B nepByro ouepespb /sl 3aIiCH,
XpaHEHHUS W BOCIIPOM3BENICHUS BHUJACO W ayAuo MH(POpMAIMU, OJHAKO Ha ITH
JMCKA MOXKHO 3amucath u mpocto AaHHbie. Popmart Blu-ray mpeamnonaraer pa-
00Ty ¢ BuaeonoTokoM paspemieHust a0 1080p, 3BykoM BILIOTH a0 7.1 u mon-
nepxkoi mporokona 3amutbl uHpopmammu HDCP. IMonnepxuBatorcs anro-
put™Mbl KoaupoBaHus Bugeo — MPEG-2 HD, VC1 (Video Codec 1, 6a3upyercs
Ha Windows Media Video 9) u H.264/MPEG-4 AVC, dopmatsr 3Byka — AC3,
MPEGI1, MPEG Layer2. Jlns uudposbeix BuaeomieepoB popmarta Blu-Ray ne-
KOJAUPOBaHKUE OYAET OCYIICCTBIATHCS aIlllapaTHO, JJIi KOMITBIOTEPHBIX MPHUBO-
JIOB — MPOTPAMMHO.

Blu-Ray yctpoiicTBa MMEIOT BBICOKYIO CKOPOCTh MEPECHLIKU IaHHBIX.
CornacHo crienuHUKaIii MaKCUMaabHas CKOPOCTh MEPECHIIKHA TaHHBIX MEKIY
Blu-Ray npuBogom u mieneBbiM ycrporictBoM (MPEG-2 nexomepoM WM KOM-
IBIOTEPOM) MOXKET JocTUTraTh 36 Mour/c.
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ovo . BD-R/RE (Blu-ray)
(kpacrerii nasep)
Harnsie HaHHele
Hasep
Cnrou ducka:
Cnou ducka: | .
lMpoyrocmHol
Monukapboramubiii 1 ° lNokpbiearowjul
3alumeaeil
. | .
3anucklearouili O i = O \ 3anucelearowiul
- } -..__\_____-
Ompaxarowud ‘ 3awumebii
MonukapboramHeiii 2 Ompaxarowguii
Smukemka )/ Monukap6oHamHbIil
o Amuremea
Mum min. 0,4 mka, nnoma. dopoxex 0, 74 akn, Mum min 0,15 mea, nnomA. dopomer 0,32 sk,
emMkocme ducka 4,7 6 eMKocme ducka 25 6

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

Ha pucynke 2.21 noka3an BHyTpeHHHI TUCKoBOJ ¢ uHTepdeiicom SATA,

koTopbiil yntaet u 3anuceiBaer BD-RE, BD-R u HD DVD nucku, a Takxe no-
Ka3aHbl JUCKH 3TUX TUIIOB.

Pucynok 2.21. Tlpusox BRD-SH6B u I

Recordable Enregistrable

mickn BD-RE 1 HD DVD-R = AT

B nacrosdmee Bpems BbimyckatoTcsi BD-n1uckoBoabl, KOTOpPbIE YATAIOT U

3anmuchiBalOT Takxke o0blyHbie DVD u CD nucku, nHanpumep 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, croumocTtsio 4600 pyo.

B tabmunax 2.9 — 2.12 npuBeneHsl HEKOTOPHIE CPABHUTENbHBIC JAHHBIE
0 ONITUYECKHUM JMCKAM U IUCKOBOJIAM.

Tabnuua 2.9. CpaBHUTEIbHAS XapaKTEPUCTHUKA ONTUYECKHUX JUCKOB

a Tun oucka
OKa3aTellb cD DVD BD
JlmuHa BOJIHBI Jla3zepa, HM 780 635 405
[Iar mopoxek, MKM 15 0,74 0.32
MuHUMaJIBHBIN pa3Mep MuTa, MKM 0,88 0,4 0,149
OO0mbewm, I'0 (oguH croit) 0,7 4,7 25
Tabnuma 2.10. Crerudukaruu BD u HD nuckos
Tumn gucka
IToxazarens BD-R BD-RE HD DVD-R HD DVD-
RW
KonnuecTBo 3anucel- 1 2 1 2 1 5 1 5
BaE€MBIX CJIOEB
O0OneMm, I'0 25 | 50 25 50 15 30 15 30
Heopra- Bemecrso, Heoprannue- Bemectso,
. . W3MEHSIIOIIEE W3MEHSIOIIEE
3anuceIBaEMbIN CIIOH | HHUECKOE CKO€ Belle-
arperatHoe arperaTHoe
BEILIECTBO CTBO
COCTOSIHUE COCTOSIHHUE
i[;{'H/IHa BOJIHBI JI1a3epa, 405 405 405 405
CxopocTs nepenauu 36 36 36.55 36.55
IaHHBIX, MOUT/C
Huamerp nucka, MM 120 120 120 120
Tommmaa JUcKa, MM 1,2 1,2 1,2 (0,6 +0,6)|1,2 (0,6 +0,6)
ITokpeIBaromu Ciou, 0.1 0.1 i i
MM
[ITar mopoxek, MKM 0.32 0.32 0.40 0.40
MUHHMAIBHBIH - pas- | 4 4q 0.149 0.204 0.204
Mep IUTa, MKM
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Tabmuma 2.11. CpaBHUTENIbHAS XapaKTEPUCTUKA CTOUMOCTH
ONTUYECKHUX JUCKOB Pa3HbIX TUIIOB

LleHa,
Mapka pyG.

CD-R VS 700Mb 52x 10 mr. 110
CD-RW VS 700Mb 4-12x 10 qur. 129
DVD-R VS 4.7Gb 16x 10 mir. 135
DVD-RW VERBATIM 4.7Gb 4x 10 . 209
DVD+RW VS 4.7Gb 4x 10 mr. 185
BD-R Verbatim 25I'b 6x 10 mur. 687
BD-RE Verbatim 25T'b 2x 10 mir. 661

Tabmuma 2.12. CpaBHUTENBHAS XapakTepucThka crouMoctd DVD-nrckoBo1oB

Tun npuBojga Mapka Ilena, pyo.
DVD+-R/IRW SATA Sony NEC Optiarc AD-7283S 908
DVD+-R/RW SATA Pioneer DVR-220BK 676
BD-R/RW SATA ASUS BC-12D2HT 2136
BD-R/RW SATA Plextor PX-B330SA 4330

2.5.3 ®dnaw-namaTb

OuI-nmamMaTh HOSABHIACH TOBOJIBHO AaBHO (TIEpBhIC 00pa3ubl ObLIN pas3-
pabotanbl koMmanuei Toshiba eme B 1984 r.), oqHaKo ee MacCOBOE HCIOJb30-
BaHHE HAYaJIOCh C IIMPOKMM pacipocTpaHeHneM uppossix horokamep. Cero-

JAHA IIPOU3BOAUTCIIN BBIITYCKAIOT (1)J13H_I-H3MHTB HCCKOJIBKHUX THIIOB:

— dupm-kaptel Compact Flash (CF), SmartMedia (SM), MultiMedia Card
(MMC), SecureDigital (SD), Memory Stick PRO (MS PRO), Memory Stick
(MS) u xD-Picture (xD) — mist paboThl ¢ HUMHU HCO6XOI[I/IMO YCTPONCTBO

yTeHHs! QIIdII-KapT;

— USB-dunpm-namsaTb
«(hIAIIKWY); MOCIETHAS CaMOAOCTATOYHA U [
HE TpeOyeT MPUMEHEHUS JOMOTHUTEIBHBIX
YCTPOMCTB IS 3aMCH W YTEHUsI MHPOpMa-
MU, WUMEET Pa3beM I TOMKIIOYCHHS K
USB-nopry I1IK (cm. pucyrok 2.22).

ODII-NTAMATH

(TaK Ha3bIBACMBIC

Pucynok 2.22. Apacer
- Pa3HOBUIHOCTH AH324 16 Gb
DOCIITI3Y, ee monnoe nHassanue Flash Erase

EEPROM (Electronically Erasable Programmable ROM) moxnO mnepeBectn
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KaK «OBICTPO 3JIEKTPHUUECKH CTHPAEMOE MPOrpaMMHUPYEMOE MOCTOSIHHOE 3aro-
MUHAIOIIEe YCTPOUCTBOY». JpyrumMu cioBamMu, (uIdII-NaMsITh — 3TO dHEProHe-
3aBUcUMas (He MOTPEeOJIAIONIas SHEPTUU IPU XPaHEHUU JAHHBIX) Mepe3anuchl-
BaeMasl (JaHHBIE MOXKHO CTEpPETh W 3alKcaTh 3aHOBO MPHU MOMOIIU IJIEKTpHUYe-
CKOI'0 TOKa) MaMsTh, COACPKMMOE KOTOpOoW MOxHO ObicTpo creperh (Flash
Erase).

Ompu-namMsaTh — 3TO MOJTYNPOBOJHUKOBAS MaMsiTh ocoOoro tuma. Ee
JIIEMEHTapHas s4eiika, B KOTOPOW XpaHHUTCS OAWH OWUT WH(pOpManmu, Hpen-
CTaBJsieT cOOOW HE KOHAEHCATOp, a IMOJICBOM TPAH3UCTOP CO CIEIHATIbHON
AIIEKTPUYECKH H30JMPOBAHHON 00JACThIO, KOTOPYIO HA3BIBAIOT «IJIABAIOIIUM
3arBopom» (floating gate). Dekrpudeckuii 3apsit, TOMENIIEHHBIN B 3Ty 00JIaCTh,
CIIOCOOEH COXpaHATbCsI MHOTHE Tobl. [Ipu 3anucu onHOro OUTa TaHHBIX SAYEH-
Ka 3apspKaeTcs, 3apsi1 MOMEIIaeTcs Ha TUIABAIOIIUN 3aTBOP, MIPH CTHPAHUHU OH C
3aTBOpa CHUMAETCS U sSUeiiKa pa3psiKaeTcs.

bricTponeiicTBrue QudmI-maMaTi TOCTATOYHO CHUIIBHO BapbHpyeTcs B 3a-
BUCUMOCTH OT ee tumna. Camas OwicTpas — USB-dumm-namsate — ckopocth uTe-
Husa 8 Mbaiit/c, 3anucu 7 Mbaiit/c; y HeKoTOphIX mNpousBoauteneit mpo 20
Mbaiit/c. 3a neii cnenytot pmdm-kaptel CF (6,4 u 4,2 Mbaiit/c), SD (5,8 u 4,9
Mbaiit/c), SM u XD (4,0 u 0,7 Mbaiit/c), MMC (2,0 u 1,9 Mbaiit/c), MS PRO
(1,4 u 0,5 MbBaiit/c), MS (1,2 u 0,6 Mbaiit/c).

Paz06poc mo 1eHoBrIM XapakTepucTuKam (IIdII-MaMITH MEHBIIE, HO TaK-
xe cymiectByer. bonee nemensie — SD u CF-kapthl, nopoxe — MS-kapThl (cMm.
tadmiy 2.13).

B nacrosimiee Bpemsi eMkocth USB-dmdmi-naMars u Guidii-kapT MOXKeT
noxonuthb 10 64 I'bair.

Tabnuna 2.13. Kaptst pmdur-namsta u USB-dmam-namsts (saBaps 2014 1)

LleHa,

Tun xkapThl Mapka pyG.
CF 8GB Qumo 133X 404
CF 16GB Qumo 133X 635
CF 32GB Qumo 133X 1433
SD 4GB Kingston SDHC xmacc 10 318
SD 8GB Kingmax SDHC knacc 10 380
SD 16GB Transcend SDHC knacc 10 550
SD 32GB Qumo SDHC knacc 10 890
SD 64GB Qumo SDXC kiacc 10 1750
microSD 16 GB Qumo microSDHC class 10 570
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[Tpomomxenue Tadmuib 2.13

LleHa,
Tun xapThl Mapka DY6.

microSD 32GB A-DATA microSD kiacc 10 1190
microSD 64Gb Transcend MicroSD Knacc 10 2390
USB-dumm-mamsarte | 4GB Transcend JetFlash 370 190
USB-dummi-mamsartes | 4GB Transcend JetFlash 620 275
USB-dmsm-nmamsate | 8GB Transcend JetFlash 620 360
USB-dumm-nmamsartes | 16GB Transcend JetFlash 620 626
USB-dumm-nmamsars | 32GB Transcend JetFlash 530 710
USB-dam-namsats | 64GB Transcend JetFlash 500 1520

B kauecTBEe CKOPOCTHOIO M YHHUBEPCAJIBHOrO (HE TpeOYIOLIEro MpH-
MEHEHUSI JJOTIOJIHUTENbHBIX YCTPOMCTB) HAKOMUTENS JUIsl IEpeHoca JOCTaTOUHO
Oonbmioro oovema maHHBIX (Ha cerogss Ao 64 I'baiiT) ymoOHO KMCMONB30BaThH
USB-¢dmaur-naMsrs.

B mHnacrosmee Bpems Hekotopsle [IK M HOyTOyKM KOMIUIEKTYIOTCS
ycTpoiicTBaMu 4TeHHs (PrdmI-kapT. MOXHO Takke MpHOOPECTH MEepEeHOCHOE
YCTPOMCTBO — BHELIHUI KapT-pUAEp AJs BCEX TUIOB KapT (HaIpUMep, CUUTHI-
Batenb Transcend TS-RDP5K [SD, MicroSD, M2] USB2.0, nena 310 pyo6.),
no3ToMYy (IIdLI-KapThl MOJIY4al0OT Bce OOJbIlee paclpoCTpaHEeHue, TeM OoJliee
YTO OHM K€ HCIONB3YIOTCA W B (oroamnmnaparax, BUIEOKaMepax, Ijleepax H
JIpYTUx OBITOBBIX YCTPOMCTBAX.

[IpeumymiectBa (GudMI-IAMATH [0 CPaBHEHHUIO C JAPYTUMHU CpPEACTBAMU
NEPEeHOCa M XPAHEHHUs JAHHBIX OYEBHUIHBI — BBICOKAsl HAJEKHOCTb M yIapo-
IIPOYHOCTH (B pE3yJIbTaT€ OTCYTCTBUS JABMKYIIUXCS KOMIIOHEHTOB U MPOCTOTHI
MEXaHUYECKOM KOHCTPYKIIMM HOCUTENEH M HaKOMHUTeNel), Majaoe IHEpromno-
TpeOJIeHne U KOMIIAKTHOCTb. OJTHAKO y HEE €CTh M HEIOCTATKU: OrPaHUYEHHOE
YHCII0 LUKJIOB Iepe3anucy (B HacTosulee Bpems 10 | MIIH.) U OTHOCHTEIBHO
MeJIeHHas padoTa.

[Tocneanee 0OCTOSITENBCTBO CBSA3aHO C MPUHIUINAIBHON OCOOEHHOCTHIO
pabotel Qudui-namsatd NAND-apxutekTypbl: Hellb3sl nepe3anucaTh COJIEepPKu-
MO€ OJTHOW OTJICJIbHO B3SITOM €€ AYEHUKU — MOKHO TOJILKO CTEPETh COJIEPKUMOE
JIOCTaTOYHO OOJBIIOro OJIOKa sYeeK MaMsATH M MOTOM 3alucaTh TyAa HOBYIO
uH(popmanuto. M3MeHeHue coiepKUMoro ogHoro Ourta (OaiTa) AaHHBIX BO
GIPUI-MaMATH TPOUCXOIUT MOITAMHO: CHaYada ¢ MUKPOCXEMbI (PIIAII-NaMsATH B
O0ydep cunthiBaeTcs OJIOK TaHHBIX, [IOTOM ATOT OJIOK CTUPAETCS B MUKPOCXEME,
3ateM B Oydepe u3MeHsieTCss HyKHbIA OUT (0aiiT) 1 OJIOK JaHHBIX CHOBA 3aITH-
CBIBAETCSl B MUKPOCXEMY.
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Ha 6a3ze ¢umm-mamsatu pa3paboTaHbl MacCHBBI XpaHeHUs JaHHBIX (SSD
(Solid State Drive umu TBepaOTENbHBIN HAKOMUTENb) - YCTPOHUCTBO JJISl TTOCTO-
SHHOTO XpaHEHWS MaHHBIX C HKCIOJIb30BAHMEM TBEPAOTEILHON (0OBIYHO -
¢udmr) mamsaTy. SSD joruyecku 3MyNnupyeT OObIYHBIN JKECTKHM muck (T. e.
nojkiovaercs no uHrepdeiicy SATA, kak 0ObIYHBIE BUHYECTEP), HO B OTJIH-
YUH OT OOBIYHBIX KECTKUX JUCKOB, HE MMEET MOJBIKHBIX MEXaHHMYECKUX da-
creil. HakonuTenb cOCTOMT M3 2 TJABHBIX COCTaBIIAIONIMX, KOHTpOJJIEpa U
NAND/Flash mamsitu. O6pr9abie SSD-HaKOMUTEN UMEIOT 00BEM MTaMATH OT 64
['Gaiit mo 256 I'Gaiit npu 1iene ot 4000 go 7000 py6., 9TO B HECKOIBKO pa3
MIPEBBIMIAET CTOMMOCTD JKECTKHX JTUCKOB.

2.5.4 Ctpumep

y Ctpumep — yCTpPOMCTBO AJIsl PE3EPBHOIO KOMMPOBaHUs AaHHBIX (backup) -
. C )KECTKHUX JINCKOB HA MATHUTHBIE JICHTBHI. :

Cuuraercsi, 4TO XECTKUE IUCKU HE OOECIEUYMBAIOT JOJKHOIO YpPOBHS
0€30MacHOCTU JJIUTENBLHOr0 XpaHeHus: uHbopmanuu. s OGoiee HaJAEKHOTO
apXUBHOTO XpaHEHUs JJAHHBIX PEKOMEH]IYeTCsl MPUMEHSITh CTPUMEPHI.

OcHOBHOI 3ajauell pe3epBHOTO KOMHPOBAHUS SIBISIETCS OOecTicueHUE
COXPAHHOCTU OIEepaTUBHON WH(OpPMAIMK, MPEICTABIAIONICH OOJbIIIOe 3HAUE-
HUe Ui JII0ObIX nipeanpustuid. [lotepu opranuzanuii, padoraronux ¢ 0aHKOB-
CKMMH CYETaMU KJIMEHTOB, OT OJHOTO 4aca MPOCTOs, BBI3BAHHOTO BPEMEHHBIM
cboeM B paboTe KOMIIBIOTEPHOTO 000PYI0BaHUs, MOT'YT UCUHUCIISITHCS MUJIIHO-
HamMu jaosuiapoB. [lorepu, BeI3BaHHBIE MOJHONW yTPaTOl KOMMepUYecKoi HHPOP-
Mallli¥, MOTYT IPUBECTH K NOJIHOMY Kpaxy IPEANPUSATHUS.

ExenneBHOe mpoBe/eHHE PE3EPBHOIO KOMUPOBaHUs (a Jydlle JBa, TpU
pa3a B JIeHb), XOTh U SIBJISIETCS HAMIYYIIIUM BBIXOJOM C TOUKH 3peHus Oe3omac-
HOCTH JIaHHBIX, HO JUISl XpaHEHUs HECKOJIbKUX KOMUM TpeOyeTcsl CIUIIKOM
MHOTI'O MECTa Ha MAarHMTHBIX JieHTaX. [103TOMy, KpoMe MOJHOrO PEe3epBHOTO
KOIMUPOBAHUS, MPUMEHSIETCA UHKpEMEHTaIbHOe U AU PepeHInanbHOe KOMUpo-
BaHHe. B 3TOM ciydae mociie MmepBOHAYAIBLHOIO MOJHOI0 KOMUPOBAHHUS BCEU
He0o0XoMuMoN MH(OPMAIIUU BBIMOIHSAETCS KOMUPOBAHUE TOJIHKO HOBOW U W3-
MEHEHHON MHpopManuu. [ MHKpEMEHTalIbHOr0 METOJa MOJHOE KOMUpOBa-
HUE NEPUOANYECKH MTOBTOPSAETCS.

st HeOONbIIMX JIOKaJIbHBIX ceTed (70 20 KOMIIBIOTEPOB) BO3MOKHO
MPUMEHEHUE OJHOr0 CTpuMepa (JIEHTOYHOrO MPHUBOJA) CO CMEHHBIMU JIEHTOU-
HbIMU KapTpHIKamMu. Takue yCcTpOMCTBa XapaKTEPHU3YIOTCSI OTHOCUTEIBHO He-
OOJBIIMMH CKOPOCTHBIMM M €MKOCTHBIMU XapaKTEPUCTHUKAMHU (BMECTHUTEIb-
HOCTB oJiHOT0 KapTpumxka oT 40 mo 400 I'6, B 3aBUCHMOCTH OT JIJTUHBI JICHTHI U
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CTETEHU CKaTui MH(OpPMALMU TIPU KOMMMPOBAHUH) U HEBBICOKONH CTOMMOCTHIO.
CKopoCTh UYTEHHS/3alMCU TAaKMX YCTPOWCTB HAaXOAMTCS B mpemenax 6 — 12
Mo6/cex. HemocTtaTkoM TakuX YCTPOMCTB SIBJISIETCA HEOOXOAUMOCTH BPYUYHYIO
3aMEHSTh KapTPUIKU IO MEpPEe X 3aIMOIHEHHUS.

st cpennux npeanpuatuid (10 100 KOMIBIOTEPOB B CETH) CYIIECTBYIOT
aBTOMAaTHYECKHE JICHTOUHbIC OMOIMOTEKH, CIIOCOOHBIE BMemaTh 10 10 xapTpu-
JoKell onHOBpeMeHHo. Takas OuOIuMoTeka caMOCTOSITENIbHO BhIOMpaeT HeoOXo-
JVMBIN KapTPUK U BCTABJISAET €r0 B JIEHTOYHBIA IPUBOJ Ul JaJdbHEHIIEH pa-
6oTel. Urenne/3anuchk nHPOpMAIIMK TPOU3BOAUTCS TOJIBKO C OJHOTO KapTpH-
JKa OJTHOBPEMEHHO €O CKOpocThio OT 21 110 43 1'6/yac. O6mas eMKoCTh 3arpy-
KEHHOM OmOnmoTeku coctariseT 10 1.6 TO manubeix. Takue ycTpoiicTBa MOTYT
OBITH BCTPOEHBI B CEPBEPHBIN KA, ABISIOTCS MOJTHOCTHIO aBTOHOMHBIMU U HE
TpeOyIOT BHUMAHHSI CO CTOPOHBI aIMUHUCTPATOPA.

B nenrounbie OuOmmuoTexku Ooyiee BBICOKOT'O YPOBHS HMEETCS BO3-
MO>KHOCTh YCTaHOBHTH Cpa3y HECKOJIBKO MPHUBOJIOB A OOecreyeHus] He-
00XOJIMMOM CKOpPOCTH uTeHus/3anucu nHpopmaiuu. Hampumep, B JTEHTOYHYIO
oubsmoreky Scalarl00 MOryT OBITh YCTAHOBJICHBI 8 JICHTOUHBIX MPUBOAOB JIJIs
o0ecredeHus TEOPETHUECKOM CKOPOCTH uTeHus/3anucu uHpopmammu 10 560
Mo6/cex ¢ obmielt eMKocThi0 XpanuMmon uHbopmaruu 10 28.8 T6. Ha mpakTuke
CKOPOCTh YTEHHS/3aMICH TaKUX CUCTEM OTPAHHMYMBAETCS TOJHKO MPOITYyCKHON
CHOCOOHOCTBIO CYIIECTBYIOIIUX KaHAJIOB CBS3H.

Haubonee kpymHbie pacrpeseneHHble cuctembl (6osee 250 KomIib-
I0T€POB) MU 00beMaxX MH(pOpMALMHU, NOJIEKALENH PE3EPBHOMY KOITUPOBAHUIO
6omnee 1TOG/cyTkM UCTIONB3YIOT BUPTyaIbHBIC JIEHTOYHbIC OMOMMOTEKU. B Takux
cuctemax ucnonb3yercs cxema D2D2T (Disk To Disk To Tape), a He duck —
Jlenra (D2T — Disk To Tape). Takasi cucremMa mpeACTaBJISIOT COOOM JTUCKOBBIT
MacCUB, HANPSAMYIO TMOIKIIOYEHHBIN K COOCTBEHHOM JIeHTOUYHOU cucteme. U
MacCCHB XKECTKUX JMCKOB U JICHTOYHAsI CUCTEMa OOBEIMHEHBI B OJJHOM KOpITyCe
U COEIUHSIOTCA MEXIY cO00i OBICTPONEUCTBYIOMMMH KaHallaMU CBS3U (0ObIY-
HO SCSI).

B 3T0M1 cucreme npouecc pe3epBHOrO KOMUPOBAHUS TPOUCXOAUT CIEAY-
IOIIMM 00pa3oM: WH(pOpMalus, ToJjIeKallasi pe3epBHOMY KOMUPOBAHUIO, Tie-
pernaercsi ¢ YCTPOMCTB CBOETO HEMOCPEICTBEHHOTO XPAaHEHHS Ha JHCKOBYIO
4acTh TUOPUHOM CUCTEMBI XpAaHEHUS, YTO MPOUCXOJUT OCTATOUYHO OBICTPO, a,
CJIeZIOBAaTEIbHO, MEHBIIIE 3arpyXaeT KaHaJIbl TMepeaadn AaHHbIX. [lomydeHHas
uH(pOpMaIus J1ajee MepernuchbiBaeTCs Ha JICHTHI, HE 3arpyasi BHEIIHUE JTUCKO-
BbIE€ CHCTEMbl U 00O€cCTeunBas JIOJKHBIA YpOBEHb HAJAECKHOCTH XpPAHEHHs HH-
dbopmanuu.
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K naubonee pacnpocTtpaHeHHBIM (hopMaTamM CTPUMEPOB CPEIHETO Kiacca
ornocsrcs DDS, DAT, DLT, SuperDLT, DLT VS80, Ultrium u mp.

Texnonorus DDS — B Hakomureisix 3TOW TPYIIBI MCHOJIB3yeTCsS 4-
MuuiuMeTpoBas Jienta gopmara DDS (Digital Data Storage), yacto ommbo4Ho
HazeiBaeMoro DAT (Digital Audio Tape). Tepmun «DDS» omobpen DDS
Manufacturers Group u oTHocuTcs K wucxomHomy dopmary DAT, no-
nyckawriemy xpadnenue 1m0 4 I'baitt manHbIX co cxxarvem unu 2 ['baiit 6e3
ckatusi. B HOBBIX YETHIPEXMUJUIMMETPOBBIX HAKOIMUTENSAX MCIOJIb3YETCS CTaH-
napt DDS-4, o6ecnieunBaroniuii emxocth B 20 I'baiiT 6e3 cxxatust niu okoio 40
['BaiiT co cxaTueM u CKOpocTh nepeaadn JaHHbeix 40 Mout/c.

Texnonorua DAT pasBuBaercs ¢ 1989 r. Hocutens — KapTpuiK Belu-
YUHOW 4yTh MeHblle ayauokacceTsl (DAT-kapTpuIku UCTIONB3YIOTCA U JJA
BBICOKOKAUECTBCHHOH 3alMCH MY3BIKH, YTO CIenyeT W3 ux HazpaHws — Digital
Audio Tape). 3anuck Mpou3BOIUTCS B OAHOM HANPABJICHUH MO BCEW NIMPUHE
nenthl. CoBpemeHHbll ctangapt DAT72 no3Bosnsier XpaHUTh HA OAHOM KapT-
pumke DDS 36/72° I'b urdopMAaLiH i IPOU3BOLHUTS YTEHHE/3AIHCh CO CKOPO-
crero 20/40° MB/c. Crpumepsl DAT noanepkuBatoT Texnonoruto One Button
Disaster Recovery (BocCTaHOBJIEHHE COCTOSHUSI CUCTEMBI IOCIJIE MOJHOM MOTe-
pU COIEPKUMOT0 JMCKOB 0€3 HEOOXOAUMOCTH (OpMaTUPOBAHUS HOBBIX JHUC-
koB, yctaHOBKM OC u T. 1.). Texnosnoruss DAT siBnsercst aOCOTIOTHBIM YEMITH-
OHOM: CBBIIIIE MOJOBUHBI UCIOJIB3YEMBIX C€Uac B MUPE HAKOIUTENIEH Ha Mar-
HUTHOM JIEHTE — 3TO CTpUMEpPHI TOro uiau uHoro gopmara DAT.

Texnonorusa DLT nossunace B 1985 r. — kopniopanus DEC Beimyctrna
ctpumep TK-50, B pe3ymnbTaTe pa3BuTus kortoporo mosiBuiics popmar Digital
Linear Tape. B HacTosiiiee Bpemst o6JiajiatesieM NpaB U OCHOBHBIM pa3padboTuu-
koM TexHojioruu DLT siBisiercst kommanusa Quantum. Hocutenbs — KBapaTHBIN
kapTpuk 10x10 cm. 3anuck Npou3BOAUTCS B JIBYX HANpPaBICHUSX MMOCJIEA0BA-
TEJIbHO YEIHOYHBIM CIOCOOOM (CHaudaja BIIEpen, 3aTeM Hasall, 3aTeM OIAThb
BIIEpEl, U T. J. 0 MOJHOTO MCIOJIb30BAHUS IIMPHUHBI JEHTHI). COBPEMEHHBIN
crangapt DLT8000 no3Bonser xpanuTh Ha ogHoM Kaptpuke DLT IV 40/80
I'b uHGOPMALHME W IPOM3BOIUTH YTEHHE/3AIHCh CO CKOpOcThio 6/12° MB/c.
Crpumepst DLT8000 Moryt Takxe 4YUTaTh/MUCATh KaApPTPUIKU MPEABbIIYILIAX
¢opmaroB DLT IIIXT u DLT II. Cpennee Bpems gocryna k ¢ainy — 50 c.
Ctpumepsl moryt pabortats co 100% 3arpy3koii (24 yaca B CyTKH), YTO MO3BO-
JISI€T CTPOUTH HA UX OCHOBE OMOJIMOTEKHM MAarHUTHBIX JIEHT.

Texnonorusa SuperDLT — no3Bonsier 3anucsiBath Ha SDLT-kapTpumxk
160/320" I'b mpu ckopocTi obMmeHa 42/85 MB/c. VCTpOHCTBO MOKET YHTATH

" Bropas mudpa — 06beM CKaTol HHPOPMAIHH
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2.6. YcTpoiicTBa BBoAa HH(POpMaIUN

DLT IV kaptpumxku, 3anucanasie Ha DLT8000. Cpenanee Bpemsi noctymna K
daitny — 70 c. Ctpumep MmoxeT padotats co 100% 3arpy3koi.

Texnonoruss DLT VS80 mno3Bonser XpaHWTh Ha OZHOM KapTpUIKE
320/640" I'b nubopMAaLHNL.

Texnonorus Ultrium siBisiercs nepoit peanmzanueit crangapra LTO
(Linear Tape Open), coBmectroro npoekra HP, IBM u Seagate. Kaprpumxk
Ultrium Generation 1 no pazmepy nouru He oriauyaercst or DLT. B kaptpumx
BCTPOCH MUKPOUHII, KyJ1a 3aITUChIBACTCS MH(OpMAITUS O 3alTMCaHHBIX (aiiax u
UX MECTOHAXOXKJICHHHM, a TaKKE€ CTaTUCTUKA HKCIOJb30BAHUS KapTpHUIXKA.
Ultrium 800 mo3Bossier 3amuchiBath Ha KapTprmwk 400/800° I'B mpu cKopocTH
oGMera 40/80° MB/c. Ctpumep MoxeT paborats co 100% 3arpy3Koii.

Nrtak, MakcuMalibHasi eMKOCTh KapTPUKEN JIs pa3HbIX TEXHOJIOTUHN CO-
crapiseT, ' bauT:

DDS — 40,
DAT - 12,
DLT — 80,

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

2.6. YcTponcrtea BBOoAa Hhopmauuum

K ycrpoiicTBam BBOa MHGOpMAITNH TTEPCOHATBLHBIX KOMITBIOTEPOB OTHO-
CSITCSL TIPEXKJIE BCETO KJIaBUATypa M «MBIIIIbY», KOTOPBIMU JIH000M MOJIh30BaTENb
MIOCTOSIHHO TIOJIB3yeTCs. Pexke HCnonb3yroT CKaHep, quruTaiizep, Web-kamepa u
MY3bIKaJIbHbIE YCTPOWCTBA BBOJA.

2.6.1. KnaBunaTtypa u Mblilib

KnaBuatypa — 101 — 105 xnaBuimiHasi, ©IMEET JIATUHCKHUE U PyCcCKUE OyK-
BbI, IU(PBI U JAPYTrHe CUMBOJIbI (MEPEKIIOUEHUE JJATUHCKUX U PYCCKUX OYKB B
Microsoft Windows couerannem kinaBui JleBbiit Alt+Shift wam Ctrl+Shift).
MynbTuMenniiHas KiaBUaTypa (CM. pUCYHOK 2.23, KJIaBHaTypa d3proHOMHYHAs)
MMEET JIONOJHUTEIbHBIE KIABUIIU — 3amyck MHTepHeT-Opay3epa, mporpamMmbl
JUIst pabOoTHI C IEKTPOHHOM MOUTOM, 3allyCK YHUBEPCAIBHOTO MPOUTPHIBATES,
KJIABUILIM PETYIUPOBAHUS TPOMKOCTH H TIP.
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CymiecTByeT MHOXECTBO
porpamMm Jijisi oOy4eHHsl ClIerno-
My JECATUNAIBIEBOMY METONY
ObICTpOW  Te4yaTH, Hampumep,
"COJIO Ha KJ1aBuarype"
(http://ergosolo.ru/products/). B
CJIETIOM METOJIE TMeYaTH KaK[bIi
U3 MaJIbIEB JABYX PYK HCIOJIb3Y-
eTcsi IJi1 Ha)XkaThe Ha OIlpese-
JIEHHbIE KJIAaBUIIU (CM. PUCYHOK.

2.24).

Pucynok. 2.23. becripoBoaHo#1 Habop
Logitech Cordless Desktop Comfort Laser

&0 |30 SHI N IENIER 5 ERe oI5 W =
11 | W T Y J i Q P
Tob | % Yy Sv B Te "ur ' a Ixly
s vl e

Copslock Ag Sy Pg Fu ©

Shik

Pucynok. 2.24. Knasuarypa 1K u necstunansleBblii METOL

MaHumyIsITOp MBIIIE — HHCTPYMEHT Ji paboThl ¢ 00beKTaMH Ha pabo-
4eM CTOJIE OTIepaIlMOHHON cucTeMbl. Mcronb3yeTcs ist BEIOOpa HYKHOTO OKHa,
daiina, MO3UIUK B MEHIO, B TEKCTE, MOJS HAa dKpaHHOW (opma U Tp., IS OT-
KpBITHS (aiyioB (IBOMHOW WM OMMHOYHBIA IIETYOK JEBOM KHOIKH), BHI30BA
KOHTEKCTHOT'O MEHIO (ITpaBasi KHOMKA), MPOKPYTKU CITMCKA UM TEKCTa (KOJIeCH-
KO MBIIIKHK). B HacTosiiee BpeMs HCITOJIb3YIOTCS MBIIIH JIBYX THUIIOB — OIITH-
4yecKHe | JIa3epHbIe, MPOBOAHbIE (¢ moakimoueHneM k USB-niopTy) wim Gecnipo-
BoaHbie (K USB moaxirouaercst mpueMo-TniepeaTyuk pajauocuruana). [naBnas
TEXHHYECKasT XapaKTEPUCTUKA MBIIIA — pa3pelICHHE ONTHIECKOT0 CEHCopa, KO-
TOpOE U3MepseTCs B Toukax Ha aroimM (dpi mam cpi — count per inch.) u moxer

coctaBisaTh 600 — 3200 dpi.
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2.6. YcTpoiicTBa BBOIa HHPOPMAIIUN

CymiecTByrOoT O0€CIpOBOJHBIE KOMILJIEKTHI KJIABHATypa + MbIb (CM. pH-
CYHOK. 2.23), Takoil KOMIUIEKT KOMIUIEKTYeTCS OIHUM IPUEMHHKOM pa-
auocurHana. 4acto OH Ke CIIyKUT 3apsIHBIM YCTPOMCTBOM I aKKYMYJISTOP-
HBIX Oarapeek, KOTOpbIE SBJIAIOTCS UCTOUHUKAMM MUTAHUS NIl OECIIPOBOJHBIX
YCTPOMCTB.

2.6.2. CkaHep

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

CkaHep — yCTpOMCTBO /Jisi aBTOMATU3UPOBAHHOTO CUUTHIBaHMS (CKaHU-
poBaHus) rpaduyeckoi nHbopMaIuu.

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

[IpuHuMn nelcTBUS CKaHEpa 3aKJIIOYaeTcs B CIEAYIOLIEM: YCTaHOBJICH-
HBIM B HEM UCTOYHHUK CBETa 00Jy4aeT CKAaHUPYEMBbI 00BEKT, a ONTHYECKasi CH-
CTeMa CKaHepa BOCIPUHUMAET OTPaKE€HHBIH OT O0OBEKTa CBETOBOM MOTOK, KO-
TOPBIN C MOMOIIBIO MPOTPaMMbl CKAaHMPOBAHHUS MpeoOpasyercs B HUQPPOBYIO
dbopmy.

Ckanepsl pa3fensioTcs Ha JBa OCHOBHBIX THIIA:

® HACTOJIbHBIE,
® pYYHBIE.

CymiecTByeT Tpu pa3HOBUIHOCTH HACTOIBHBIX CKAHEPOB:

® IIJIAHIIICTHHIC
® DpYJIOHHBIC
® TIPOCKIIMOHHBIC.

OcHoBHOI TUN cKaHepa JJsi HeOodbux ¢opmaToB (A4) B Hacrosiiee
BpEMS — HACTOJIbHBIN IIJIAHIIETHBIM.

XapakTepUCTUKOM KadyecTBa CKAHEPOB SBISIETCA pa3pelIeHue, H3Me-
psieMoe YHCIIOM TOo4YeK Ha mroiiM — dpi. Xoporue ckarepsl umetor 1200-2400
dpi. B ocHOBHOM, COBpeMEHHBIC IIJIAHIIETHBIE CKaHEphl IBETHBIE ¢ 24 — 36
OWTHBIM MTPEICTABICHUEM IIBETA.

B miaHmeTrHoM ckaHepe CKaHHUpYIOIas KapeTka — OJoK, 00benu-
HSIONIMN B ce0€ UCTOUYHUK CBETA U ONTHUYECKYIO0 CUCTEeMY (IIMpHUHA €€ OOBIYHO
210-220 MM), mepememaercs OTHOCHTEILHO OyMarud C IMOMOIIBIO ITaroBOTO
nsuratens. OnTuyeckasl CUCTEMa COCTOMT M3 OJTHOTO WIJIM HECKOJIbKUX 3epKal,
JUH3EI (TUOO MPU3MBI) ¥ CBETOYYBCTBUTEIHHOM MATPHILL. MaTpuila COIEPKUT
TPHU JMHEHKU CBETOMPUEMHBIX AJIEMEHTOB (MO0 OJHOM JIMHEHKe Ha KaKIbIi U3
0a30BBIX IIBETOB — KPACHBIM, 3€JIEHbIN, CHHUI) U ONTUKO-3JIEKTPOHHBIN MPeoo-
pa3oBaTreib. 3a OJIMH TakKT pabOThl ckaHepa Marpuiia «pororpadupyer» ode-
pENHON TOPU3OHTAIBHBIN (parMeHT (JIMHUIO, CTPOKY) opuruHaina. [Ipu stom
TPU «PA3HOIBETHBIX» JJIEMEHTA MATPHUIHI 0OecTieunBaOT (HOPMHUPOBAHHE OF-
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HOr'0 IUKCeNs OyIylero OTCKaHUPOBAHHOI O M300pakeHus. [{s cCKaHUpOBaHUS
M300paKEeHUs HEOOXOJUMO OTKPBITh KPBIIIKY CKaHEpa, MOJO0XHUTh CKaHUpYe-
MBI{ JINCT Ha OCHOBaHWE W300paKeHHEM BHU3 (WM BBEpPX JUIS MPO3PAaYHBIX
ckanepoB HP scanjet 4600, cm. pucynok 2.25), mociie 4ero omyCTHTh KPBIIIKY.
JlanbHeiliiee yrmpaBiaeHUE MPOLIECCOM CKaHUPOBAHMS OCYIIECTBIISIETCS C KIIaBU-
aTypbl KOMIBIOTEpPA — C HCIOJb30BAHUEM
MIpOorpaMMbl CKaHUPOBAHUS, IOCTaBISIEMOMN
Co ckaHepoM. B mporpamme BO3MOXHA
HAaCTPOMKa MHOTOYHUCJIEHHBIX IapaMeTpOB
ckaHupoBaHusl. KOHCTpyKIUS MIaHIIETHOTO
CKaHEpa MO3BOJSIET CKAHUPOBATh HE TOJBKO
OTJIE€TbHBIE JIUCTHI, HO U CTPAHULIBI TOJICTOTO
JKypHaJla WK KHUTH.

st npumepa B Tabnuue 2.14 npuse-
JieHa xapakTepucTuku ckanepa HP scanjet Pucynoxk 2.25. Cranep
4600. HP scanjet 4600

B pysoHHBIX cKaHepax OTIEIbHbIC
JUCTHI TOKYMEHTOB MPOTATUBAIOTCS BpAIAIOIIUMCS BaJUKOM MHUMO 3aKpern-
JICHHOW HENOJBUKHO CKaHUPYIOLIEH TojIoBKH. K pylnoHHOMY THIly OTHOCSTCS
HIMPOKO(OpMaTHbIE CKaHEphl ¢ IIMPUHOM 00JACTH CKaHMpOBaHUA OT 635 10
1372 mwM, manpumep Contex Cougar SX 25" wim CalComp ScanPlus IV 954 C
(1372mm).

IIpoeknnoHHbIe CKAaHepPbl HAIOMUHAIOT COOON CBOEOOpa3HBbIA MPO-
EKLIMOHHBIA anmnapaT. BBOAMMBIN TOKYMEHT KJIAJETCS HA MOBEPXHOCTh CKaHHU-
poBaHUs U300paKEHUEM BBEPX, OJIOK CKAHMPOBAHUS HAXOAMUTCS MPHU 3TOM TaK-
ke HaBepxy. Ilepemeniaercss TOJNBKO CKaHUpYOIlee ycTpolcTBOo. OCHOBHOMU
OCOOCHHOCTBIO JJAHHBIX CKAHEPOB SABJISIETCSI BO3MOKHOCTh CKAHUPOBAHUS IPO-
EKIIMI TPEeXMEPHBIX MPEIMETOB.

Jlyist Toro 4ToObl BBECTH B KOMITHIOTEP KaKOW-TMOO JOKYMEHT MpPH TO-
momu py4Horo (handheld) ckanepa, Hago 0€3 pe3KUX ABUKEHHUU MPOBECTH
€ro CKaHHUPYIOIIECH TOJI0BKOM 10 M300pakeHN0. PaBHOMEPHOCTD MepeMenIeHus
CKaHepa CYIIECTBEHHO CKa3bIBAETCS HAa KAaueCTBE BBOAMMOIO B KOMIIBIOTEP
M300paKeHUsA, KOTOPOE OOBIYHO 3HAYUTEIBbHO HIKE, YEM y JPYrUX TUIIOB CKa-
HEPOB.

JIns npeBpallieHuss OTCKAaHUPOBAHHOW TEKCTOBOW KApPTUHKU B TEKCTOBBIN
JIOKYMEHT, COCTOSIIIUN W3 OTAENbHBIX CHUMBOJIOB, CIIyaT MPOTPaMMbl paclio-
3naBaHus Tekcra (OCR-cuctemsl). U3 pycckux cuctem Haubosee Xopomio ceds
3apeKoMeHToBasIa cuctema FineReader.
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Tabnuma 2.14. Texauueckas xapakrepuctuka ckanepa HP scanjet 4600

HaumenoBaunue

XapakTepucTuka

Tuna ckanepa

JIAHIIIETHBIN

PexxuMnbl BBO1a

KHOIIKM Ha JMIICBOM MTaHEIH:

«CKaHHPOBAHHEY, «KOIMMPOBAHUEY, «IJI. IIOUTAY,
«share-to-weby, «3anuch TOKyMeHTa Ha TUCK

I1O ot HP nns coznanust u 00paboTku poronzodpa-
YKCHUM

|Ckopoctb npeaBa-
PUTEIBHOIO TPOCMOTpa

6 CeKyH]I

|CkopocTh ckaHMpOBaHUsA

uBeTHoe porouzobpaxkenue 10x15 cm: 27 cekyHn
YepHO-0ebIil pUCYHOK: 22 CEKYH/IbI

Pazperienue npu cKaHu-
POBaHUU

ontuueckoe: 2400 1/

anmapatHoe: 2400%x2400 1/n

yiydieHnoe: 10 999 999 1/1 (3aBUCUT OT MaMsITH
KOMITBIOTEPA, CBOOOTHOIO MECTa Ha JUCKE U APYTHX
apaMeTpPOB CUCTEMBI)

JIOKYMCHTA

Pa3psiqHOCTh 48 out
MacmrabupoBaHue ot 10 1o 2000% c marom 1%
MakcuManbHblid pazmep |216%297 mm

WNuTepdeiic coennHeHus

1 BeicokocKOpocTHOM uHTepdetic USB 2.0

|CoBmMecTUMOCTS € onepa-
[IMOHHBIMU CUCTEMaMU

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

["abaputhl

488%340%83 mm

Bec HeTTO

ckaHnep: 1,4 xr., nepxarens: 0,5 kr.

®dopmaThl (aitios

Bitmap (BMP), TIFF, GIF, PDF, HTML, JPEG,
FlashPix (FPX), cxarsrit TIFF, PCX, PNG, RTF,

TXT
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2.6.3. Qurntansep, rpachmnyeckuin nnaHwieT

Jlururaiizep — yCTpOHUCTBO, KOTOPOE UCIONIB3YeTCs /ISl OIU(POBKU KOH- -
© CTPYKTOPCKOM JOKYMEHTAIUH (YepTexei). /

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

I'padrueckuii miaHmIeT 1 UHTEPAKTUBHBIM EPHEBOM JUCIUIEH — yCTpOW-

: CTBa, KOTOpBIE MCIONB3YIOTCA B KOMIBIOTEPHOU rpaduKe U aHMMalliU U B3au-

MojieicTBYeT ¢ rpaduyeckumu npuioxerusmu tumna Adobe Photoshop.

Jlururaiizep MOXKET UMETh pa3mep paboueit obmactu Al, pabGouas 00-
JIACTh €ro BBIMJISAUT, KaK YepTexkHas aocka. [Ipumensiercs nurutaizep ais mno-
TOYEYHOT0 KOOPJMHATHOIO BBOJA IpayUuecKuX M300paKeHHU B CUCTEMaXx aB-
tomaTuzupoBanHoro npoektupoBanus (CAIIP).

Jurutaiizep u rpadpuueckuil IUIAHIIET OOBIYHO COAEPXKHUT Padbouylo
IUIOCKOCTh, PSJOM C KOTOPOM HAXOAATCSA KHOIIKM yrpaBieHus. st BBoja MH-
dbopMaluK CIIYKUT CIIEHUAIbHOE TIEPO WK KOOPAMHATHOE YCTPOMCTBO C «IIPH-
I1EeJIOM», TIOJIKJTFOYEHHOE KabelleM K TUTAHIIeTy WiH ¢ 0eCTIpOBOIHON Tiepeaadei
nanHbeiX. CaM aururansep MoJKII0YaeTcs K KOMIbIoTepy kKabeneMm uepe3 USB-
nopt. Pazpemiaromas cnocoOHOCTh TakuX IpapuecKUX IUIAHILIETOB HE MEHee
100 dpi (Touek Ha AroNM).

B HekoTophIX aururaiizepax BBOA MHPOPMAIIMK MOKET MIPOUCXOAUTH O€3
CHEUANbHBIX MEPHEB WK MPHULIETOB, TaK KaK paboyasi MOBEPXHOCTh IUIAHILIETA
00a1aeT 4YyBCTBUTEIBHOCTHIO K HaXKaTHUIO MEPOM, OCHOBAHHOW HA HCIIOJIb30-
BaHUHU Mbe303JeKTpuyeckoro 3dgdekra. [lpu HaxaTUu Ha TOUKY, PACHOJIOXKEH-
HYI0 B mpujenax padoudell MOBEPXHOCTH IUIAHIIETA, MO KOTOPOU MpOJIOKEeHA
CeTKa M3 TOHYANIIMX MPOBOJAHUKOB, Ha IJIACTUHE IMbE303JEKTPUKA BO3HHUKAET
Pa3HOCTh NOTEHIMAN0B. KOOpAMHATEI ATOM TOYKH CUUBBIBAIOTCS MPOrPAMMOM,
CKaHHPYIOLIEH CETKy NMPOBOJHHUKOB. JTa MpOrpaMma 3allOMUHAET KOOPAUHATHI
TOYEK U MOKa3bIBAET Ipaprueckre 00bEKTHl HA MOHUTOPE.

B rpadmyeckux miaHmerax 1 MHTEPaAKTUBHBIX MOHUTOPaX (CM. pUCYHOK
2.26) 11si pUCOBaHMSI UCIOIB3YETCS YCTPOMCTBO BBOjAA (O€CTIPOBOIHOE TEPO),
Ha)kaTHEe KOTOPOro Ha IMOBEPXHOCTh padoyell 001acTH CUMUTHIBAETCS C HUCIONb-
30BaHHEM TEXHOJIOTMH 3JIEKTPOMArHUTHOT'O PE30HAHCA.

OcHOBHBIE 337]a4, PEIIAEMbI€ C UCIIOJB30BAHUEM ITUX YCTPOUCTB:

® PHUCOBAHMUE;

e penaktupoBaHue Gotorpaduii u N300paKEHUN;

® CO3/IaHHE€ KOJUTAKEH, OTKPBHITOK U KaJIeHape;
KOMIIbIOTepHas anumanus u 3D-monenupoBanue;
paboTa B MyIbTUMEANINHBIX TPHUIIOKECHHSX;
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¢ ayJiio- U BUICOMOHTAXK;
¢ pacCIiO3HaBaHHUC PYKOIIMCHOI'O TCKCTA IIP.

A et

fie

R T e

=

Market Development (by Value)
Total: IWVM,?Q Vs 2

Opet

Pucynok 2.26. I'padudeckuil miaHIIeT 1 UHTEPAKTUBHBIN MEPHEBOIl

JTUACIIIEH

B tabnuue 2.15 npuBeneHbl HEKOTOPbIE TEXHUYECKUE XAPAKTEPUCTHKU
JUTUTan3epa v IIaHIleTa.

Ta6numa 2.15. Texuuueckasi XxapakTepUCTUKA IUTUTAN3epa U TJIaHIIeTa

Haumenosanue

Jururaiizepa CalComp

[Tmaamer Wacom Intuos3

DrawingBoard V 2436 A4
dopmar Al Ad
JlpaiiBepbl Microsoft Windows 95/98/NT/Me/2000/XP
WnTepdeiic USB, RS-232 USB
TouHOCTB + 0.002 mroiim (= 0.051 mm) + 0,25 Mmm
Paspemenue Jo 500 nmunmit/mMm 0,005 MM
TexHonorus DJIeKTpOMarHuTHas DJIEKTPOMAarHuTHBIN  pe3o-
HaHC
Pexum paGoThr Point, line, run, track, incremen-|IIporpammer  Adobe Pho-

tal, prompt

toshop, Corel GS u ap.

Kypcop

16-u KHOMOYHBIA Kypcop, Mpo-
BOJTHOM

8 KHOMOK U 2 CEHCOpHBIE
MOJIOCKHU

2.6.4. CeEHCOpPHbIN MOHUTOP

CeHCOpHBIE MOHUTOPBI OTIMYAIOTCS OT OOBIYHBIX MOHHMTOPOB TEM, YTO
OHHM MMEKT Ha MOBEPXHOCTH 3KpaHa CIELUAJIbHOE IMOKPBITHE, KOTOPOE 4YyB-
CTBUTEJBHO K MPUKOCHOBEHUSIM U TEpelaeT KOOPAUHATHI ATOr0 MPUKOCHOBE-
HUS 4epe3 CHEeLUANIbHBIN ApaiiBep B OllepallioHHY0 cuctemy. Hauboiee uacto
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JpaiiBep 3MYJIHPYET MAaHUIYJISATOP MBIIIb KOMIBIOTEPA, TU00 B3aUMOICHCTBYET
CO CIENHAIbHBIM MPOrpaMMHBIM obOecrieueHreM. CeHCOpHbIE SKPaHbl UCIIOJb-
3y10TCsl Takke B MoOwibHBIX Tenedonax, KIIK, [TK-MoHno0/0Kax, B MHTEpaK-
TUBHBIX YYEOHBIX JOCKax M JpYrux ycTpoicTBax. CeHCOpHbIE MOHHUTOPHI B
HaCTosIIIIee BpeMsi HauOoJiee 4YacTO MOXHO BCTPETUTh B TEPMHUHAJIAX IO OIUIATE
Pa3TUYHBIX YCIYT, HHOOPMAITMOHHBIX CHCTEMax BOK3aJiOB, B PECTOpaHaxX MpH
opopmieHun 3aka3oB opunMaHTaMu U T. M. OHU MOTYT HCIOJNB30BATHCA KaK
MOHUTOPBI 00bruHBIX HacToNMbHBIX [IK. CymectBytor ITK-moH0OmO0KH C CeH-
COpHBIMH dKpaHamu (Harpumep, hupmbel HP) ¢ addexTHpiM yripaBnenuem mar-
Kamu U (ailylaMu ¢ TOMOIIBIO PYKH (TI0OX0XeE Ha yIpaBjieHUue Tau-(hOHAMMU).
CymiecTByeT HECKOJIBKO BUJIOB CEHCOPHBIX TEXHOJIOTUI:

— pe3ucTUBHaH,

— TOBEPXHOCTHO-aKyCTHYECKa,

— EMKOCTHas,

— uH(]pakpacHasl.

Pe3ucTuBHAs CeHCOpHAs MaHeIb MMEET MHOTOCIOWHYIO CTPYKTYpY, CO-
CTOAILYI0 M3 JIBYX MPOBOISAIIMX IMOBEPXHOCTEH, pPa3/E€NCHHBIX CIEIHUATbHBIM
U30JIUPYIOIIMM COCTaBOM, PacIpe/ielIeHHbIM 10 BCeH IUIOIIAau aKTHMBHOU 00-
jacTu 3KpaHa. [Ipu xacaHuu Hapy>KHOT'O CJI0S1, BEITOJIHEHHOTO U3 TOHKOTO TMPO-
3payHOro IUIACTHKA, €r0 BHYTPEHHSS MPOBOSALIAS MOBEPXHOCTh COBMEILAETCS
C IPOBOJSIIMM CJIOEM OCHOBHOM CTEKJISIHHOW IIACTUHBI, UTPAIOLIEH POJIb Kap-
Kaca KOHCTPYKIMH, Onarogaps 4emMy INPOUCXOIUT U3MEHEHHE CONPOTUBIICHUS
BCEH cHCTEMBI. DTO U3MEHEHHE (PUKCUPYETCS MUKPOMPOILIECCOPOM KOHTPOJILIE-
pa, nepenaIuM KOOPAMHATEI TOUKU KacaHUs yIpaBJstoulell mporpaMmme KoM-
nbpIOTEpA.

[ToBepxHOCTHO-aKycTHYecKasi BosiHOBast TexHonorus [IAB (SAW —
Surface Acoustic Wave) ocHoBaHa Ha UCIIOJIb30BAaHUU CBEPX3BYKOBOT'O CHUT'HA-
Ja, BbIpadaThIBAEMOro MbE303JIEKTPUUECKUME MTPpeoOpazoBaTesiMu i ocelt X
1 Y. BonHbl HanpaBieHbl NEPHIEHAUKYIISIPHO APYT APYTY U 00pa30oBbIBAIOT KO-
OpAMHATHYIO CETh BCEro mojs maHenu. [I[puKOCHOBEHHME K 3KpaHy MOTrJIOLIAET
4acTh BOJIH, IPOXOSALIMX B 3TOT MOMEHT 4epe3 MECTO KOHTakTa. [lomyueHHble
JATYMKAMU CUTHAJIbl OTJIMYAIOTCS OT ATAJIOHHOrO, YTO MPUBOAUT K aBTOMATH-
YeCKOMY OIPENENIEHUI0 MecTa KacaHus Mo ocaM X U Y. YHHKaIbHOW OCOOEH-
HOCTBIO SIBJIIETCSI BO3MOKHOCTD OINPEAENSTh CUIIY IPUKOCHOBEHUS - KOOpAHHA-
Ty Z.

EMKOCTHasi TEXHOIOrHMS OCHOBAaHA Ha WCIIOIb30BAaHWN CEHCOPHBIX IaHe-
JIeil, TOKPBITBDK MaTepualioM, COAEp)KalluM 3JekTpudyeckuil 3apsa. Korpa k
HaHeNlu MPUKACAIOTCS, B TOUKE MPUKOCHOBEHMS 3apsii U3MEHSETCs, YTO (PUKCH-
pyercs u3Mmepsronieil cucremo. I[lpu pabore ¢ eMKOCTHBIMU TAHEISIMU HC-
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MOJIb3yeTCSl MPUKOCHOBEHHE TMAJIBIIEB, B OTJIIMYHME OT Pe3UCTUBHBIX u [IAB ma-
Helel, mpu paboTe C KOTOPHIMU MOTYT OBITh HMCIOJIB30BaHbI MPUKOCHOBEHHUS
MATBIIEM WITH TIEPOM.

HnudpakpacHas TEXHOIOTHsI HCIIOJIB3YETCsS B OCHOBHOM B dKpaHaX 0OJb-
X pa3MepoB (IIIKOIbHBIC HHTEPAKTUBHBIC JTOCKH, PEKJIAMHBIC IEMOHCTPAITUH,
OobIe HHPOPMAITMOHHBIC TAHEIH).

Ilena wnactompHBIX 19" ceHcopHbix MoHUTOpOB oT 13000 pyo.
(www.touchgames.ru).

2.6.5. My3blKanbHble yCTpOMCTBa BBoAA

K My3BIKaJIBHBIM YCTPOHCTBAM
BBOJIa mpexae Bcero orHocutcss MIDI-
KJaBuarypa, nojakiodaemas k [1K ye-
pe3 ero 3BYKOByIO miaTy. Hampumep,
kinaBuaTtypa M-Audio Pro Keys 88
(www.m-audio.com, pucyHok 2.27) —
noyiHopasmepHoe (88 KiaBuIll C TPO-
(heccHOHAIBHOM POSTTLHONM MEXaHUKOM )
muppoBoe  nmanuHo u  MIDI-
KoHTpoyiep. CylecTBYIOT U Apyrue
MYy3BIKaJIbHBIC YCTpoiicTBa, moakmouaembie kK [1K, nanpumep, M-Audio Black
Box — momHbIi 3 dekT-nporeccop, CrocoOHbI MOASTUPOBaTh 12 W3BECTHBIX
THTAPHBIX MPEIYCHINTENCH CO BCTpOeHHOM drUM-MaIiMHOW ¥ TMTapHBIM TIHO-
HEPOM.

Pucynok 2.27. MIDI-knaBuarypa

2.6.6. WEB-kamepa

CoBpemenHass web-kamepa (pucyHok 2.28)

.
- T

MPENCTaBIICT 000 MUPPOBOE YCTPONUCTBO, TMPOU3- C
BOJISIIIEE BUICOCHEMKY, OITM(POBKY, CXKATHE, COXpa- -
HEHUE W Tepenady MudpoBOro BUIEO MO KOMIIBIO- \\)

TEPHOMU CETH. —

B coctaB web-kamepsl BXOAST ClEayIOIINE .
koMmnoHeHThI: [13C-Marpuiia, 00beKTHUB, ONTHYESCKUI
buneTp, TIUIaTAa BHUAEO03axBaTa, OJOK KOMIpEC-
CUM (CKaTusl) BHUAECOU300paXKEHMsI, LEHTPAIbHBIN
IpoIieccop U BCTPOCHHBIM web-ceprep, O3V, ¢udimi-nmaMsaTs, ceTeBOW HHTEP-
delic, mociaeaoBaTEIbHbIC TOPTHI, TPEBOKHBIE BXO/IbI/BBIXO/IbI.

Pucynok 2.28.
Web-kamepa
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Hexoropeie Mogenu kamep UMEKT NOBOPOTHBIE YCTPOUCTBA U MOTYT BBI-
HOJHATh KPYrOBOE BUACOHAOIIO/IEHUE, @ TAaKKE€ UMEIOT BapU(POKaIbHBIN 00b-
€KTHB, KOTOPBIM MOYKHO YIIPABJIATH I10 CETH.

IToaxnroyaTbCsl KaMepbl MOT'YT K CETEBOMY KOMMYTATOPY WM KOHLIEH-
TpaTopy, JINOO MPOCTEHIIINE — K KOMIIBIOTEPY (CM. pUCYHOK 2.29).

MK MK | Mogenr —— 8 =

b ad

B 2
. —J Internet

Web-xamepn1
&

P ILxos IK
KonmryraTop E" 0
Moaens |——
OPHC JOM

Pucynok 2.29. Bapuants nonkimtouenus: Web-kamep

2.7. YctpoucTtBa BbiBOAa MH(popmaummn

[IpennazHadyeHsl s MPECTABICHUS Pa3IMYHbIX BHJIOB HH(POpMAIUH, C
KOTOPBIMH Pa0OTaeT KOMIBIOTEP, B MPUBLIYHOM JjIsl YyeloBeKa Buae (M300pa-
JKEHUsI, TEKCT, Yucia, 3ByK). K ycTpolicTBaM BbIBOJIa OTHOCSITCS .

* BuaeokapTbl ¥ MOHUTOPBI

= [Ipuntepsl

= [Lnorrepsl

* 3BYKOBBIC IJIATHl U KOJIOHKH

108
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2.7.1. BupeoapanTtep

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

MoxeT OBITh MHTETPUPOBAH C MATEPUHCKOW IIATOM WM BBIIIOJIHEH B
BUJIE OTJAETBHOM TuIaThl (BHIIEOKapTa), mojkiouyaemon k ciory PCIl Express
X16 maTepuHCKOM MaThl (B CTapbIX KOMIbIOTEpPAX JUIsl MOAKIIOYEHUS UCTIOIb-
3oBajicsa cinot AGP). Bo3MOKHO HCITONIB30BaHHE OOOMX BapHAHTOB MPH IOJ-
KJIFoueHuu O6osiee omHoro Monutopa k I1K.

CoBpeMEHHbIE YHUIICETHl M JIaXe MPOLIECCOPhI, KaK yKa3bIBAJIOCHh BBIIIE,
MOTYT HMETh BBICOKOKAYECTBEHHbIC BH/COMOJCHCTeMbl, Hampumep Intel®
Graphics Media Accelerator X4500 mst unmcera Intel® G41 Express u Intel®
HD Graphics ms Core 13/i5. JlaHHBIC BUACOMOACHCTEMBI UCIIOIB3YIOT OCHOB-
HYIO ONEPaTUBHYIO MaMSITh JJIs1 CBOEH pabOTHI.

Opnnako, HauOOIBIINE BO3MOXK-
HOCTH JUUIS paboThl ¢ rpadukoi ume-
I0T JIUCKpETHbIE Tpaduueckue aaamn-
tepsl uHTEpdeiica PCl EXpress pupm
NVIDIA (GeForce) u ATI (Radeon,
cMm. pucyHok 2.30), KOTOpble HUMEIOT
rpauyecKuil MpoLeccop, HCHOIb3Y-
IOIINI CcrieraIbHble TEXHOJIOTHH 00-
paboTku rpaduueckoii mHOOpPMAIIHH,
U COOCTBEHHYIO BHJI€ONaMATh OO0Jb-
ioro oobema.

CoBpeMeHHBIN  BHJIEOIpPOIIEC-
cop uMeeT 0ojiee CIOKHYI apXUTEK-
TYpPY, Y€M LEHTPAIBHBIM IPOLECCOP.
B HeMm peasin3oBaHbl MOTOKOBBIE MPO-
1EeCCOpPhl C pa3JeibHBIMU OJIOKaMU
JUIsL TEKCTYPHBIX U pacTpoBbIX onepauuil. [Iporpammsl renepanuu BU1e0n300-
pakeHwust (MIEHIEPHI) MOIPA3ACISFOTCS HA BEPIINHHBIC, TUKCEIBHBIC U TEOMET-
pudeckue meinepsl (mocienane Tonbko mias DirectX 10 u 11). Bepmmuabie
pOrpaMMbI-IIIEHAEpbl OTBEYAIOT 3a MOCTpOeHHEe U u3MeHeHue 3D-00beKToB,
MOCTPOCHHBIX M3 TPEXMEPHBIX TOYEK (BepiiuH). [IMKCenbHbIE MPOrpaMMBbI-
HIeIephl MO3BOJISIOT MEHSTH 1[BETa U UHTEHCUBHOCTH MUKCENEH B PE3ysbTaTe
KaKux-1ubo coObITHIl B mporpammax. ['eomerpuyeckue menepbl U3MEHSIOT
napaMeTpbl TPEXMEPHBIX U300paKeHUi, MO3BOJISAIOT JIOMaTh, MOAU(PUIIMPOBATH
U yHU4TOXaTh uX. HoBble cTangaptel rpaduueckoro unrepderica DirectX 10 u
11 onmparoTcss HAa apXUTEKTYpy YHU(PUUUPOBAHHBIX (€AMHBIX) LICUIEPOB, TO

Pucynok 2.30. JIByxmnpoueccopHas
Buseokapta Radeon HD 5970
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€CTh CTPYKTYpa KOJla BEpUIMHHBIX, TEOMETPUUECKUX M MUKCEIbHBIX MPOrpamMm
€IMHAas1, XOTs IIEHephl BHIITIOIHSAIOT Pa3HYyIO padoTy.

OcCHOBHBIE XapaKTEPUCTUKU HEKOTOPBIX BUaeokapT (¢ untepdeiicom PCI
Express) npuBenensl B Tabuie 2.16.

Tabnuua 2.16. Texnuueckue XxapakTepUCTUKN HEKOTOPBIX BUIEOKAPT

Hponec- [TamsTh, T Yucno 06
Buneoananrep COPHL, JacToTa i IMIOTOKOBBIX beM
‘{aCTOTa, MFI_[ IHamMiIaTHu HpOHCCCOpOB IIamMiaTHu
MI 11

GeForce GTX 650 1071 | 5000 %[;gb?f’ 384  |1024 MEB
GeForce GTX 760 980 | 6008 %[S’Eb?f 1152|2048 MB
GeForce GTX 980 1127 | 7000 %[5)55? 2048|4096 ME
Radeon R5 230 625 | 1066 Gaiﬁ?’ 8160  |1024 MEB
Radeon R7 260X 1100 | 1625 Cfg’thFfif 806  |2048 MEB
Radeon R9 290X 1040 | 5200 %?ZDEE 2816|4096 ME

[Tpon3BOANTENLHOCTS BUACOKAPTHI 3aBUCHUT KaK OT YaCTOTHI BHICOIPO-
I[eccopa, TaK U OT KOJIMYECTBA MOTOKOBBIX IMPOIIECCOPOB, a TaKKe OT 00beMa
BUJICOTIAMSITH, UCIIOJIb3YEMOM JUIsl XpaHEHUsI TEKCTYp W OT IIMpPUHA IIUHBI Ma-
MsiTH. COBpeMEHHBIE ITMHBI TAMSITH UMEIOT mupHuHy OT 128 10 512 6wr.

Crnemyet 3aMeTUTh, YTO CTOUMOCTD BUACOKapT ¢ mamateio 1024 Mb 1000
— 6000 py6. u BhIIIIE, IIEHA CaMbIX HOBBIX BUACOKapT goxoauT A0 30000 pyo.

CoBpeMeHHbIE BUCOKAPTHI MOTYT 00ECIIeurBaTh paboTy C pa3peiieHueM
1o 2560 na 1600 mukceneit, Beixoasl DVI, VGA, HDMI (paspemenne HDTV
1920x1080, o6sruroe DVD kauectBo — 720%576).

Buneokaptel MmoryTt nmotpebinsate g0 500 Bt anekTposnepruu u BbIACIATH
COOTBETCTBYIOIIEE KOJIMUECTBO TeIlIa Mpu 3ToM. [10100HOE KOMHYECTBO TEIUIa,
BBIICIIIEMOE C TMOBEPXHOCTH OJHOTO KPEMHHEBOTO YHITA, MOXKET JIETKO €ro
ckeub KpucTtaml. OxJaxaeHue IMmpoleccopa U NaMsATh BUICOKAPT OOBIYHOBBI-
MOJIHSIETCS C TIOMOIIBIO KyJiepa (BEHTUJISITOP + paauaTop).
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2.7.2. MoHuTOp

¢ MoHuTOp — YCTPOMCTBO OTOOpakeHUs rpaduueckoil nHpopmanuu, gpop-
- MAPYEMOM BHI€0AJAIITEPOM.

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

B nacrosdiiee Bpemsi OCHOBHBIM THIIOM MOHHUTOpOB aisa [IK sBusercs
xunkokpuctammmaeckuii KK, LCD — Liquid Crysta Display). lo HegaBHero
BpPEMEHU BhIMMycKanuch u ucnoiib3oBayiuch DJIT (CRT) MOHUTOPBI Ha OCHOBE
AIIEKTPOHHO-IIY4EBOM TPYOKH (CM. pucyHOK 2.31).

Pucynoxk 2.31. XKK- u OJIT-mMmonuTOp

Kpome toro, cyiecTByroT mjia3MeHHbIC TTaHEIH OOJbIIOro pasmepa (42"
— 60"), KOTOpbIC B OCHOBHOM HUCIIOJIB3YIOTCS B JIOMAITHUX KHHOTEATPAX.

Bo Bcex Tumax MOHUTOPOB i (OpMUPOBAHUS IIBETHOTO W300paKEHUS
ucnoinb3yercs nperobas cxema RGB (cm. paznen 1.2.3).

CencopHbsie MOHUTOPHI (CM. paHee M. 2.6.4) MOTYT OBITH OJHOBPEMEHHO
YCTPONCTBAMH BBOJIa U BBIBOJIA HH(POPMAIIUH.

OCHOBHBIE XapaKTEPUCTUKHA COBPEMEHHOTO MOHUTOPA CJIEIYIOLIHE.

Pa3mep 3kpaHa — oOBIYHO M3MEPSIETCS MO JUArOHaIu B JIONMax U CO-
ctaBisger y coppemenHbix JXXK-monutopos 17", 19", 20", 21", 22", 24", 27",
30", 32", 40", 46" (ctoumocTth cooTBeTcTBeHHO OT 5000 10 88000 pPYo.).

Pa3pemenne (paspemaromnias CIoCOOHOCTb) — XapaKTEePU3yeT CIOCO0-
HOCTh OTOOpaXaTh Ha PKPaHE OINpPEJIEIICHHOE KOJIMYECTBO TOYEK MO TOPU30HTA-
JU W BepTUKaNM. JlJig KaKJ0ro MOHUTOpPA CYLIECTBYET ONpPENEeIEHHOE MaKCH-
MaJbHO BO3MOXHOE€ pa3pelleHre (KOTOPOE JIOJKHO COIIACOBBIBATHCA C BO3-
MOXXHBIM pasperieHueM BuaeokapThl). OObluHOE pazpemienue s 17"
1024 %768, nyist MOHUTOPOB OOJIBIIUX PAa3MEPOB MOXKET UCIOIB30BAThCA pa3pe-
menne 1280x1024, 1600x1200, 1920x1200, 2560x1600, 3840%2400. g XK
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MOHHUTOPOB CYIIECTBYET IITATHOE Pa3pEIICHUE, KOTOPOE COOTBETCTBYET KOJHU-
YEeCTBY KUJAKOKPUCTAUIMYECKUX MHUKCENEH. ¥ MOHUTOPOB OOJIBLIOTO pa3mepa
COOTHOIIICHHE CTOPOH MOXKeT OBITh 4:3 mim 16:9 (cm. Tadimity 2.17).

Tabnuna 2.17. Xapakrepuctuka )KK-MoHUTOpPOB

ﬂHargHaHB’ Pa3pemenne [CooTHOLIEHUE CTOPOH
TFONMBI
42 1920x1080 16:9
40 1920x1080 16:9
34 3440x1440 21:9
32 2560x1440 16:9
27 1920x1080 16:9
24 1920x1080 16:9
21,5 1920%1080 16:9
20 1600x900 16:9

YacroTa KajgpoBOii pa3BepTKH WM YacTOTa CMEHBI KaJIpOB, BBIPAXKEH-
Has B repuax (I'm) — ckombko B cekyHAy n3o0OpaxkeHue obHosisercs. [lokaza-
Tenb uMen Oosbinoe 3HadeHue st DJIT-MOHUTOPOB, T1ie n300paKeHUe MoCTo-
SIHHO PEreHepupOBajIoCh OErYIINM MO CTPOYKAM JYyYOM: UYeM BBIIIE Y HUX Oblia
4acToTa KaJpOBOW pa3BepTKHU, TEM MEHbLIE ObLJI YpOBEHb HEKEIATEIbHOTO
MepiiaHus n300pakeHus1, U, CIIe0BAaTEeIbHO, MEHbIIIE HAarpy3ka Ha 3penue. [1o-
sToMy kenaembiM 3HaueHneM Obuto 80 - 85 I'm. [[ns XKK-mMoHUTOpOB HCIOND-
3yercst yactora 60 I'1, T. K. n300paxeHre y HUX HE MEpIlaeT.

HlIar TOYKH — 3TO PACCTOSTHUE MO JUATOHAIN MEXIY ABYMsI MMHUKCEISIMU
KUJIKMX KPUCTAJJIOB WJIM TOYKaMH JIIOMHUHO(Opa OAHOIrO LBETa. DTOT pa3Mmep
OOBIYHO BBIpaXKAeTCs B MUIUTHMETpax (Hanmpumep, 0,297 Mm).

Jns JKK-MOHMUTOPOB B NACIOPTHBIX JaHHBIX YKA3bIBAKOTCS TAKXKE CIIe-
TYIOIINE XapaKTEPUCTUKHU:

SApkocth — 00p1yHO UMeeT 3HaueHue 250 — 300 ka/kB. M.

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

Bpems oTkianka nukcesisi 8 — 16 mc.

Yroa o630pa: no ropusoHTanu (Hampumep, 170°) U mo BepTUKAIH
(170°).

Opuenrauus 3xkpana y JKK-monurtopa B omimmumne or DJIT-monuTOpa
MOXKeT OBbITh Kak JaHamadTHas (rOpu30HTaIbHAs), TaK U MOPTPETHAs (BEpTH-
KanbHasg). B To Bpems kak TpaguuuoHHsle 3kpaHbl DJIT-monutopo u XKK-
9KpaHbl HOYTOYKOB MMEIOT TOJBKO JIAHAIIA(PTHYIO OpUEHTAINI0, 00YCIOBIICH-
HYIO T€M, YTO IOJIE€ 3PEHUS YEIOBEKa B TOPU30OHTAIILHOM HAIpaBIECHUU LIUPE,
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YeM B BEPTHUKAJIBHOM, B pPsijie CilydyaeB (paboTa ¢ TEKCTOBBIMHU JIOKYMEHTaMH,
Web-cTpanuniamu) yao0Hee paboTaTh ¢ JKpaHOM IMOPTPETHOW OpHEHTAIUH.
JKK-MOHUTOPBI HEKOTOPBIX MOJENEH MOXKHO pa3BepHYTh Ha 90° ¢ coxpaHeHu-
€M MPaBWIbHOWU OPUEHTALIMH U300paKEHHUSI.

MonuTOpBI, TOJOOHO BCEM 3JEKTPUYECKUM NpuOOpam, AOIKHBI COOT-
BETCTBOBATh TPEOOBAHUSAM IO O€30MacHOM SKCIUTyaTalldd, 3aKPEIUICHHBIM B
COOTBETCTBYIOIIUX CTaHAapTax. B MacmopTHBIX JAaHHBIX MOHUTOPOB MOKHO
HAWTH, HAIpUMEpP, COOTBETCTBUE UX CIEAYIOLIUM CTaHAapTaM:

— 1o sHeprocoepexenuto: EPA Energy Star;

— anektpudeckoit 6ezonacHoctu: CE (EU), CUL, SEMKO (IIBenus), TUV-
GS (I'epmanus), UL (USA), I'OCT;

— nanektpomarautHoi coMectumocTu: C-Tick, FCC Kimacc B;

— mo spronomuke: ISO 13406-2, FCC-B, C-TICK, VCCI-2;

— 3amuThl OKpyxaromen cpenpl: TCO-99;

— Plug&Play: DDC-2B

Tun nonxmtouenus KK-moHMTOpa K BHIIEOKApTE KOMIBIOTEpA MOXKET
obITh nuppoBoit — DVI-uarepdeiic unu ananoroseiii — VGA-untepdeiic (y
CTapbIX MOJENEN).

XKK-mouuropsl, B otiinune ot DJIT, padoTatoT ¢ 1udpoBLIM CUTHAJIOM, U
ucnonb3oBanue DVI-unrepdeiica mo3ponser u3dexarb TBOMHOIO Mpeodpaso-
BaHUS CUTHajJa OT KOMITbIOTEpA, Kak 3T0 ObuIO OBl Mpu ucnoyibzoBaHuu VGA-
untepdeiica («uudpa» — «anaiaor» u ooparHo). CoBpeMeHHbIe rpaduueckue
KapThl OCHAIIICHBI, KAK MUHUMYM, OJHUM BbIxogoM DVI B koMOuHanmu ¢ aHa-
joroBeiM pazbémMoM VGA. OnHako, Bce €lle CyIIECTBYIOT U cTapble rpaduye-
ckue kaptel 06e3 DVI, nostomy moka JXK-MOHUTOpPBI OCHAIIAIOTCSI U BXOJOM
VGA.

IIepas monoxpomuasa KK-manens yBuzpena cser B 1970 r. C tex mop
TEXHOJIOTHsI HEMPEPHIBHO COBEPIIEHCTBOBaAach. B coBpeMeHHBIX mpodeccuo-
HaJbHBIX MOHUTOpAaX MPUMEHSIIOTCS aKTUBHBIC MATPHUIIbI Ha TOHKOIUJIEHOYHBIX
tpanzuctopax (AM TFT — active matrix thin film transistor) B paznuansix Mo-
mudukanmsax. Takum o6pazom, Tepmun LCD (OKK) 6onee o6mumit, a TFT — onHa
n3 pasHoBuaHocTer KK MOHUTOPOB.

[Mpuniun padotsr XKK MoHuTOpa crieayrommii (cM. pucyHoK 2.32).
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®UNbBTP-NONAPU3aTOP
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Pucynok 2.32. YCcTpONCTBO KUIKOKPUCTATUIMYECKON MaTPHULIbI

Crnolt xxunkokpucramnyeckoro BemectBa (JKKB) pacnionaraercs mexnay
JBYMs  IIOJIMPOBAaHHbIMM  NPO3PAYHBIMM  IUIACTUHAMH,  CJIEJIAHHBIMU
U3 CBOOOJIHOTO OT HaTpUs U OYEHb YHUCTOIO CTEKJIA, Ha KOTOpPbIE HAHECEHbI
[IPO3PAayYHbI€ BJIEKTPOIBI, YIPABIIOIINE KaXIO0W suehkou cTpykrypbl TFT.
Ha cTexsisiHHBIX naHensIX UMEIOTCsl 0OpO3JIKH, KOTOPhIE OPUEHTUPYIOT MOJIEKY-
nel J)KKB B onpenenenHom HamnpaiieHUH. C JBYX CTOPOH OT CTEKOJ HAXOIATCS
MOJIIPU3ATOPHI, OCH KOTOPBIX MEPHEHAUKYISIPHBI. ITO TpeOyeTcs MOTOMY, 4TO
IJIOCKOCTh TMOJSIPU3alAM CBETOBOTO Jiyda NoBopauuBaercs Ha 90° mpu mpo-
xoxaeHun XKK-cnosi. C BHENTHEN CTOPOHBI DKpaHa pacnoiaraloTcs CBETOMUIb-
TPBI, C HIOMOUIBIO KOTOPBIX (POPMUPYIOTCS MUKCEIN U3 TPEX SUEEK OCHOBHBIX
useroB (RGB). XKK-nanens ocBemiaercss ICTOUHUKOM CBETa C3a/iM, TO €CTh pa-
0oTaeT Ha nMpoxoxaeHue cBera. CBET OT JIaMITbl MOJCBETKH, MIPOUIs TOJspU3a-
TOpP U CTEKJISTHHYIO IIacTUHY, nonagaer B ciaoi JKKB. Ecin Ha aneMeHTapHyro
AYEUKY HE IOJaHO HAIIPSHKEHUE, TO IIPU MPOXOKICHUU CBETA Yepe3 CIION KUI-
KO0 KpUCTAJJIa €ro IOJSIpU3alys  [OBOPAYMBAETCS B COOTBETCTBHUH
C IIOBOPOTOM ONTHYECKOW ocu Kpuctawia (B TN-matpuine). B pesynbraTe
Ha BBIXOJIE CBET MPOMAET YEPE3 BTOPOU MONSPU3ATOP, U 3TOT MUKCENIb JUCILIES
BBITJIAJIUT J1s HAOJr01aTensl OKpallleHHbIM B OAMH U3 TpEX 1BeToB RGB (B 3a-
BHUCUMOCTU OT (DUIIbTPA), CyMMa MaKCHUMAJIbHBIX SIPKOCTEH TpEX cabmuKcenen
naet Oenblid uBeT. Eciu jxe Ha 3JeKTpoAbl MUKCENbHON SYEHKN MOIaHO Hampsi-
JKEHHE, TO CBET MPOUJIET CIION KUIAKOTO KPUCTAILIA, HE U3MEHUB CBOEH MOJISIPU-
3allMM, ¥ TOJISIPU3ATOP HA BBIXOJIE€ HE MPOMYCTUT €ro. ITOT MUKCENb OYJIET BbI-
TJIAJI€Th YEPHBIM Ha CBETJIOM (POHE.

VYrpaBiaeHue KaKIbIM CaOMMKCENIEeM BBITIONHACTCS AKTUBHO (aKTHBHAs
MaTpHuiia), ¢ MOMOIIbIO ABYX TPAH3UCTOPOB U MPO3pAYHOro 3eKTpoaa. TpaH3u-
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CTOpBI c(hOpMUPOBAHBI HA TIPO3PAYHON MJICHKE U BBITIOJHEHBI MO0 U3 amop -
Horo (a-Si), 1100 K3 MOJUKPUCTAIUTHYECKOro kpeMuus (p-Si). IlogaHHbIH ypo-
BCHb HANPSDKCHUS YIEPKUBACTCS M COXPAHSIETCS J0 CIEAYIONIEro curHaita. B
MPUHIIUIIE, TIOCKOJIBKY KaKIIbIM CaOIUKCETIeM YIPABIISAIOT HHIWBUIYaITBHO Ye-
pe3 aapecHbIe JIMHUU CTPOK M CTOJIOIOB, HEOOXOMUMOCTH B PETYISIPHOM 00-
HOBJICHHH BCEX DJIEMEHTOB M300pakKeHHSI HET — JOCTATOYHO CKOPPEKTUPOBATH
YIPaBIISIONINE CUTHAIBI B TEX 00JIACTSX, TJe H300paKeHUE H3MEHUIIOCH.

Pazmmuaror TN, IPS u VA marpunst )KK mouunTopos.

HasBanue TN pacmmdpossiBaeres kak "Twisted Nematic" — crioco6 op-
TaHW3alli1 KUJKAX KPUCTAJUIOB B TIAHEH, TIPU KOTOPOM TIPH ToJa4ye HampsoKe-
HUSl KPUCTALIBI CBOPAYMBAIOTCS B CHUPATb, OCh KOTOPOW MEPHEHAMKYJSIpPHA
IUTOCKOCTH TIaHeNW (CBET HEe MPOXOIUT A dToro mukcens). K coxaneHwuro,
dbopmMa crimpany OKa3bIBaeTCs Cerka NCKaKeHa (KpaiHue KPUCTaUTBl HE TOYHO
napaijiebHbl TOBEPXHOCTH, a HAXOAATCS MOl HEOOIBIINM YIIIOM K HEel), K TO-
MY K€, OYEBHJIHO, ONITHYECKHE XapaKTEPUCTUKH CITUPAITH MPHU B3TJISAIE BJIOJIb €€
OCH M TIOJI YTJIOM OYIyT CHIIBHO pa3inyuaThCs — M3-3a MepBOro Hegocrarka TN-
MaTpPHUIIBI HE MOTYT TIOXBACTaThCsl OONBIION KOHTPACTHOCTHIO, & M3-32 BTOPOTO
— OOJBITIMMU yTJIaMH 0030pa.

(a) Buk. (b) Brmoueno

Texnosorus IPS Obuta paspaborana xomnanuedr Hitachi B 1996 rony
JUTSL yCTpaHEeHUs IByX npobsieM TN-MaTpuil — MaleHbKHUX YIII0B 0030pa U HU3-
KOro kadectBa nseromnepenaaund. CBoe HasBanue — In-Plane Switching — ona
MIOJTy4YHJIa 32 CYET TOTO, YTO KPUCTAILIBI B siuciikax IPS-manenu Bcernma pacrmo-
JIO’KEHBI B OJHOW TJIOCKOCTH W BCETJla MapaUIeiIbHBI IUIOCKOCTH TaHEeH (HE
cunTass HEOONBIINX HMCKAXCHWH, BHOCHUMBIX 3JeKkTpomamu). [Ipu momave Ha
SYEHKY HaANpsDKCHHMS BCE KPUCTAILUIBI MOBOpadnMBaroTcs Ha 90 rpamycoB, mpu-
gyeM, B oTyimure oT TN, B aKTHBHOM COCTOSIHMM ITaHEh MPOIyCKAaeT CBET, a B
NacCHUBHOM (TPU OTCYTCTBUU HAINPSIKCHHs) — HET, TAK YTO IMPH BBIXOAC W3
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CTpOSI TOHKOTUICHOYHOT'O TPAH3UCTOPA COOTBETCTBYIONINI MUKCE BCeraa Oymer
YEepHBIM, KaK IMOKa3aHO HA CIEAYIOIIEM PUCYHKE.

YépHbin user

NMpospaunti matepuan
@) | =———]
@) |

Kupxne xpucranns

MuTaHue BLIKNIOYEHO MNuTaHue BKNYEHO

INEKTPOAB-HINPIBATENN

DL RA—

Mpospaustiit marepuan

Kak BumHO u3 pucynka, or TN-marpun IPS orimuaercs HE TOIBKO
CTPYKTYpPOH KPHCTaJUIOB, HO U PACIOJIOKEHUEM 3JIEKTPOJOB — 00a 3JeKTpoja

HaxoJsITCs Ha OJHOM IJIaCTUHE.

Brocnencteum Ha 6aze IPS Op110 pa3paboTaHO HECKOIBKO TEXHOJIOTHH C
yIydiieHHbIMUA Xapaktepuctukamu — Super-IPS (S-IPS), Dual Domain IPS

(DD-IPS) u np.

Texunosorus VA u MVA (Multidomain Vertical Alignment) obuia pas-
paborana komnanuei Fujitsu B 1998 roay kak kommnpomucce mexay TN u IPS-

MaTpULaMH — C OJHOM CTOPOHBI, 3TA TEXHO-
JIOTHUS TTO3BOJIMIIA OOECIICUUTh MOJTHOE BpeMsI
OTKJIMKA 25 MC (UTO HAa TOT MOMEHT OBLIO CO-
BEPILIEHHO HenocTwkuMo g IPS u tpyanHo-
noctiwkumo st TN), ¢ apyroil CTOpOHBI,
MVA-maTpuiibl  MUMEIOT  YIJIbl  0030pa
160...170 rpagycoB, 4TO O3BOJISIET UM JIETKO
IIPEBOCXOANUTHL IO 3TOoMy mnapamerpy TN u
HarpsiMyto KoHKypupoBath ¢ IPS. Kpome To-
ro, TexHosoruss MVA T1O3BOJISIET MOJYy4YUTh
3HAYUTENBbHO 0OJiee BBICOKYIO KOHTpPACT-
HOCTb, Hexxenu TN umnu IPS.
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2.7.3. MNMpuHTep

[IpuHTEp — YCTPOICTBO BBIBOJA HAa Oymary TEKCTOBOW M rpaduueckoi
uH(pOpMaITUH.

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

B Hacrosmee BpeMs MMPOKOE pPACHpPOCTPAHEHWE MOJYYWIA 2 THUIIA
NPUHTEPOB: JIa3€pHbIE — B OpraHU3aLUAX, AJs MeyaTH OOJBIIOro KOJIMYECTBa
JOKYMEHTOB €XEIHEBHO, U CTPYMHBIE — B JOMAIIHUX YCJIOBHAX C BO3MOXKHO-
CTBIO MEYaTH IBETHHIX M300pakeHuil. Panee Mcnonb3oBauch Takke MaTpu-
Hble IPUHTEPHI. JIazepHble MpUHTEPHI 00ECTIeUnBaIOT 00Jiee BHICOKOE KaueCTBO
IIe4aTH, YeM CTPYUHBIE.

+  Jlazepuwlii npunmep WMCTIONB3YeT (POTOINEKTPOHHBINA crocol re-
YyaTh, OCHOBAaHHBII Ha (POPMUPOBAHUHM JIa3€pPOM H300paXKEHUSI Ha 3apsHKEHHOU
CBETOYYBCTBUTEIHHOW MOBEPXHOCTU MPOMEKYTOUHOro Hocutens (dorobapa-
0aHa) B BUJIE€ JIEKTPOCTATUUECKOTO peibeda, MPUTATUBAIOIIET0 YaCTHUIIBI Kpa-
CHUTENs, KOTOPBIE lajiee IEPEHOCATCS Ha Oymary.

QOyHKIMOHAJIbHASL CXE€Ma JIa3€pHOro NpUHTEpa MPHUBEIAEHA HA PHCYHKE
2.33.

Pucynok 2.33. Jlazepuslit npunTep U ero cxema (1 — mpoueccop, 2 — nazep, 3 —
MexaHHU3M nojaayu Oymaru, 4 — 6apabaH-aeBesnonep, 5 — MeXaHU3M Harpena
oymaru, 6 — ne3Bue, 7 — porobapadan)

HaubGonee wu3BecTHhIMU (DripMaMH-pa3pabOTUMKAMH JIA3€PHBIX IMPUHTE-
pos sBisiroress Hewlett-Packard, Epson, Lexmark, Canon, Toshiba.

OCHOBHBIM DJIEMEHTOM KOHCTPYKIIMHM J1a3€pHOTO TPUHTEpA SBISCTCS
Bpamfaronuiicss gporobapabaH, cayKaluil MPOMEKYTOUHBIM HOCUTENIEM, C T10-
MOIIBI0O KOTOPOTO MPOU3BOJUTCS MEPEHOC M300pakeHusi Ha Oymary. bapaban
MPENCTABISIET COOOM IWIIMHIAP, MOKPBHITHIA TOHKOW TIJIEHKOW CBETOYYBCTBH-
TEIBHOTO MOJYNPOBOAHUKA. OOBIYHO B KAYECTBE TAKOI'O MOIYNPOBOJHHUKA HC-
MOJIb3yeTCsl OKCHUI IIMHKA WK ceneH. [lo moBepxHocTH OapabaHa paBHOMEPHO
pacnpenensieTcsi CTaTUYecKuil 3apsi. DTo 00ecreunBaeTcs ¢ MOMOIIbIO TOHKON
MIPOBOJIOKU WJIM CETKH, Ha3bIBAEMOUW KOPOHHPYIOITUM MpoBoaAOM. Ha 3ToT mpo-
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BOJI IIOJIAETCSI BBICOKOE HAIIPSKEHUE, BI3BIBAIOIIEE BOZHUKHOBEHUE BOKPYT HE-
ro CBETALIEHCA HOHU3UPOBAHHOM 00JIaCTH, HA3bIBAEMOU KOPOHOIA.

Jlazep, ynpaBisieMblid POLIECCOPOM IIPUHTEPA, TEHEPUPYET TOHKUM CBE-
TOBOM J1y4, HampaBlsieMbId C MOMOIIBIO 3epkana Ha QorobapabaH. Pa3zBepTka
M300paKEeHUS TMPOUCXOAUT TaK ke, KaK U B TEJIEBU3MOHHOM KHMHECKOIE: €CTh
JBHKEHUE JTyda 10 CTPOKE U KaJpy. C MOMOIIBIO IOBOPAYMBAIOLIEr0Cs 3€pKaia
Jy4 HarpasisieTcs Ha (orodapabaH, ero spKOCTb MEHSIETCS B COOTBETCTBHUHU C
1e4aTaeMbIM U300pAKEHUEM, U B 3aBUCUMOCTH OT MHTEHCHUBHOCTH Jy4a U3Me-
HSIET DJIEKTPUYECKUN 3apsij MmoBepxHocTu ¢dorodapabana. Takum oOpa3zom, Ha
¢dorobapabane, MPOMEKYTOUHOM HOCHUTENE, BO3HUKAET CKpPbITas KOIMUSA HU300-
pa’keHUsl B BUJE DJEKTPOCTATHUECKOI0 pebeda.

Ha cnenyromem stane Ha (oToHAOOpHBINM OapabaH HAHOCUTCS TOHEP —
MenKoaucnepcHas kpacka. [log 1eiicTBHEM CTaTUYECKOro 3apsia 3TH YacCTHULbI
JIETKO MPUTSTHUBAIOTCS K MOBEPXHOCTH OapabaHa B TOUKaxX, MMOJABEPIILUXCS IKC-
NO3ULKUHU, U GOPMUPYIOT U300PAKEHHUE YXKE B BUJE KPACUTEIS.

Bymara BTsiruBaeTcst U3 MOAAIOIIErO JOTKA M C TIOMOILbIO CUCTEMbI BaJIu-
KOB Tiepemeniaercs k 6apabdany. [lepen cambim 6apabanom Oymare cooOIaercs
CTaTUYeCKu# 3apsia. 3areM Oymara compukacaercs ¢ 0apabaHoOM M MPUTATHUBA-
er, Ojaronapsi CBoeMy 3apsy, YaCTUUYKH TOHEpa HaHECEHHbIE paHee Ha Oapa-
0an. g ¢pukcanuu ToHepa Oymara BHOBb 3apsiKaeTcsl U MPOITYCKAETCS MEXAY
IBYMSI POJIMKaMu ¢ TemmepaTypoil okono 180°C. ITocne okoHYaHHs mpomlecca
neyaty 6apabaH MOJHOCTHIO Pa3psKAETCsl, OUUIIACTCS OT MPWIMIIINX JTUITHUX
YaCTHII, TEM CaMbIM TOTOBSCh JUIsl HOBOI'O MpoOLiecca MeYaTH.

[{BeTHbIE Na3epHbIe MPUHTEPHI JEIATCS HAa OAHOMPOXOAHBIE U YETHIPEX-
npoxoiHbIe. B omHOMpOXOomHBIX Bee 4 KapTpumka (mBeroBas cxema CMYK —
Cyan, Magenta, Yellow, blacK) pacronoxensl mociienoBaresHO MO XOIY
JBIDKEHUSI OyMaru, y Kaxaoro KapTpupka uMmeercs cBoi gorobapaban u cBoii
VCTOYHUK JIa3ep.

OCHOBHBIE XapaKTEPUCTUKHU Ja3€PHOr0 NPUHTEPA CIEYIOLIHE.

KauecTBo meyaru 3aBucUT OT MHOTUX (pakTopoB. OCHOBHOI mapamMerp,
10 KOTOPOMY MOKHO CYAUTh O KaueCTBE I€YaTH, — 3TO Pa3pelIeHne IPUHTEPA
(u3MmepsieTcs B Toukax Ha oM — dpi). CoBpeMeHHbIE JIa3epHble IPUHTEPHI T1e-
yaTatoT ¢ pazpemenueM ot 600 dpi mo 2400 dpi. [Tomumo duznyueckoro paspe-
IICHUS CYIIECTBYIOT TEXHOJIOTHH, YIydllIalolie KauecTBO MeYaTH, Harpumep,
ImageRET y HP, Color RIT y Epson, FinePoint y XEROX u T.1. Psgom ¢
Ha3BaHUEM TEXHOJIOTMH IMMHILIETCS YUCIO, IMOKa3bIBAIOLIEE, K KAKOMY pa3pele-
HUIO TBITAIOTCS MPUOIM3UTHCS MPOU3BOJIUTENN — HanpuMep, Epson onuceiBaer
CBOH mpuHTEp, uMmeromuii pusndeckoe paspemenue 600x600 T/n, kak nedara-
fomuii ¢ paspemeHuem 2400 dpi (¢ ucnomb3oBanmem TtexHonoruu RITech
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2400). KoneyHo, ka4ecTBO M300paKeHUsI OT MPUMEHEHUS! TaKUX TEXHOJIOTHUU
HECKOJIBKO YJIYYIIIaeTCsl, HO KAYECTBO TEYaTH BCE KeE XYyXKe, YEM Y IPUHTEPOB C
paspemerrem 1200 dpi. CkopocTh me4yaTu Ja3epHOr0 NPHUHTEPA U3MEPSAETCS
B CTPaHHUIIAX B MUHYTY U JUIsl OOBIYHBIX MPUHTEPOB HAXOJUTCS B JIMAIIa30HE OT
10 — 14 crpanun B munyTy. [Ipu neyaTu cioHbIX rpaduyecKux U300pakeHn i
CKOpPOCTb ME€YATH JIA3€PHOr0 MPUHTEPA MOXKET CHUKATHCA. BhICOKONPOU3BOIH-
TeJbHBIE CETEBbIE MPUHTEPHI 00ECIEUYMBAIOT CKOPOCTh mevatu Oonee 20 crpa-
HULl B MUHYTY. CKOpOCTh N€YATH Ja3epHOr0 MPUHTEPA 3aBUCUT OT CKOPOCTHU
00paboTku AaHHBIX, moctynaroumx oT 9BM u dopmupoBanus pacTtpoBoi
cTpaHullpl A1 neyatu. Kak npaBuio, Ja3epHblid NPUHTEP OCHAIEH COOCTBEH-
HBIM TporieccopoM. CKOPOCTh MeuaTu ONpeAesseTcss He TOIbKo paboToil mpo-
I[ECCOpa, HO M CYIIECTBEHHO 3aBUCUT OT OObEMa MaMsTH, KOTOPYI HMEET
MIPUHTED.

IamsaTh nazepHOro mMpUHTEpa, KOTOPBI 0OpadaThiBacT MHGPOPMAIIHIO
MOCTPAHUYHO, JOJKHA OO€ecreyuBaTh OONbIIOE KOJUYECTBO BBIYMCIICHUM.
Hampumep, npu paspemtenun 300x300 dpi Ha crpanutie popmata A4 HaCUUTHI-
BaeTcs moutv 9 MIIH. Todek, a npu pazpemenun 1200x1200 - 6omee 140 mutH.
MuHrManbHOM BEITWYMHOM NTaMATH JIa3epHOro npuHTepa cuuraercs 1 Mbaiir, a
B OCHOBHOM MCHOJIB3YIOT HNaMsTh OT 2 10 4 Mbaiit, npruemM 1[IBETHbIE JJa3EpHbIC
MpUHTEPHl 001afaroT emie Oosbliedl mamaTrhio. CeTeBOM Ja3epHbIA MPUHTEP
MOYKET UMETh M BHEIIIHIOIO MaMATh (BUHUECTED).

HNuTtepdeiic noakiaoueHust camblii pacripoctpaneHnbiii — USB. U 3nech
€CTh HECKOJBKO HI0OAHCOB: cymiecTtByer nBe Bepcuun — USB 1.1 u USB 2.0
(HiSpeed USB). Unrtepdeiic USB 2.0 HamHOr0 ObICTpEE NMEpBOM BEpCUU, U Ke-
JaTEeNbHO, YTOOBl KOMIIBIOTEP MOJAECPKUBAJT HMEHHO IOCJIEAHIOI BEPCHUIO.
Bropoii Hroanc: mis nonximrodeHus mo USB HykeH kauecTBEeHHBIN Kabenb, Tak
KaK HEKOTOpbIe MPUHTEPHI BBIAAIOT MPU paboTe co cIabeHbKUM KabenaeM Tpya-
HOJIOKanu3yeMble omuOku. CTapble MPUHTEPHI MOAKIIOYAKOTCS MO Hapalieb-
Homy uHnrepdeiicy (LPT). Muorue npuHTepbl (B OCHOBHOM JUisl pabodmx
rpynn) NOAJAEpKUBAIOT MOJKIIOUEHUE MO ceTeBoMy kabemto yepe3 Ethernet-
KapTy — B Ha3BaHWM TaKUX MPUHTEPOB MPHUCYTCTBYET OykBa «N». [IpunTepsI,
MOJIKJIFOYaeMbI€ Yepe3 CETh, MOCTABJSIOTCS C PA3BUTHIMU CPEICTBAMH aIMUHHU-
CTpUpOBaHUs. B 1onosHeHHe K 3TUM pacnpoCTpaHEHHBIM HMHTepdercaM Noa-
KJIFOUEHUS JIJI1 MHOTUX MIPUHTEPOB OMIIMOHANIBHO MpEAiaraloTcs cpecTna oec-
IIPOBOJHOU CBSI3U.

®opmaT OymMarm — B OCHOBHOM JIa3€pHBIE MPUHTEPHI MUCHOIB3YIOT IS
nevyatu Oymary ¢opmarta A4 U TOJIBKO HEKOTOPBIE MOJEIN 00ECIEeUMBAIOT Tie-
yaTh Ha Juctax gopmara A3. HekoTopbsle MOAENH Ja3€pHBIX MPUHTEPOB HC-
HOJIB3YIOT JUIsl paboThl OyMary B pyJIOHE, BBIIOIHSIOT ABYXCTOPOHHIOKO M€YaTh
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WIM UMEIOT BO3MOKHOCTh BBIOOPKH JINCTOB M3 HECKOJIBKUX JIOTKOB M pacKial-
KM Hall€4aTaHHBIX JIACTOB MO HECKOJIBKUM IIPUEMHBIM KapMaHaM.

A3bIKK ynpaBjeHUsl IPUHTEPOM U aApaiiBepsbl. [IpunTep — ycTponcTBo
pacTpoBOe, U YTOOBI IPEBPATUTH OTIPABICHHBIN HA MeYaTh TOKYMEHT B 00pa3,
MOHATHBIA MPUHTEPY, HY’KHA MPOrpaMma, KOTOpas BBINOJIHUT BCE Mpeodpaso-
BaHUA (MacmITabupoBaHUE, PACTPUPOBAHUE U T.1.). DTUM 3aHUMAIOTCS JpaniBe-
pPBI C IOMOILBIO S3bIKA ONUCAaHMs CcTpaHul. Ha BepiinHe nepapXxuuv HAXOAUTCS
sa3bIK Postscript — anmapaTHO HE3aBUCUMBIN SI3bIK, TAPAHTUPYIOIIUHI, YTO pacie-
YaTKH, TOJTYYEHHbIE HAa Pa3HbIX MPUHTEPAX OT Pa3HbIX MPOU3BOAUTENEH, OyIyT
BBINVISIAETh OAMHAKOBO. [locepennHe HaxOAUTCA MHOIOYHWCICHHAs Tpymna
NPUHTEPOB, IeYaTaliux noj ynpasieHuem szbika PCL, paspabGorannoro
komnanuer HP. B otnmume ot Postscript’a, npaiisep PCL 3arpyxaer pabortoi
KaK KOMIIBIOTED MOJIb30BATENS, TAK U MPOLIECCOP IIPUHTEPA, PA3ACIIsAs HATPY3Ky
Mexay HuMU. Emé onHo ornuuue ot Postscript’a 3akiroyaercs B CHIIBHOM OII-
THUMM3ALMY CTPAHMUII, OTIIPABJICHHBIX HA I1€4aTh, B PE3YyJbTAaTe TOYHOCTH BBIBO-
Jla CHIYKAETCs, HO YBEIMYMBAETCs CKOPOCTh nedatu. [loaroMy s To4HOM Ine-
yaTu (AM3aiiH, BEPCTKA) HYXKHO MOJIb30BaThcsl Postscript’om, a korma BaxkHa
CKOpPOCTbh, MOKHO Bocmonb3oBaTbes PCL-npaiiBepom. CaMblii HU3 HEpapXHH —
»to GDI-npunTepsi, B 3TOM ciiydae BCIO 3ajady mo (GopMUpPOBAHUIO 00Opasza
CTpaHUIIbl JIJIs MpUHTEepa OepeT Ha ceOsi KOMIbIOTEp MoJib3oBatTess. OTiIn4uu-
TenbHbIe ocobeHHocTr GDI-puHTEpOB — 3TO HEOONBIION 00BEM MaMsITH, He-
OBICTpBIIA MPOIIECCOpP U, YACTO, MeyaTh ToJIbko U3 Windows. OObIYHO K PUHTE-
py UIET HECKONIbKO apaiiBepoB: Postscript, PCL-apaiiBep 171 LBETHBIX MPHUH-
TEpOB, IIBETHbIE U MOHOXpOMHbIE Bepcuu Postscript u PCL-npaiiBepos.

+ Cmpyiinsle npunmepst IMEIOT MEYATAIONIYIO TOJOBKY, MEPEMEIIAONy-
10CS TIOTIEpEK JIMcTa OyMaru, MMEIIlyl0 HabOp TOHKUX CONEl, Yepe3 KOTOpbIe
BbIOpAcChIBAIOTCS YepHWIA. J[MaMeTp comesl COCTAaBIISIIOT AECSThIe O MUILIH-
MeTpa. B OCHOBHOM 4HMCJIO COIENl B MOJENAX PA3JIUYHBIX W3TOTOBHUTENEU CO-
cTaBisieT oT 16 mo 64. XpaHeHusl yepHWI 00ECTIeUnBAETCS JIByMsSI KOHCTPYK-
TUBHBIMU pEIICHUSIMU. B OHOM M3 HMX rOJIOBKa NPHUHTEpa OObEIUHEHA C pe-
3epByapoM (KapTpUDKEM) JJI1 YEPHWI, IPUUYEM 3aMEHa pe3epByapa ¢ YepHUIa-
MU OJTHOBPEMEHHO CBS3aHA C 3aMEHOU I'OJIOBKU. J[pyroe mpeaycmaTpuBaeTr uc-
MIOJIb30BAHUE OTIEIBHOIO KapTPHIKA, KOTOPBIM 4YEpe3 CHCTEMY KalWLIIPOB
oOecreynuBaeT YepHUIAMHU TOJIOBKY MIPUHTEPA.

B cTpyiHBIX NIpUHTEPAaX B OCHOBHOM HCIIOJIB3YIOT CIIEAYIOIIUE METObI
HAHECEHUs YEPHWI: TEPMUYECKasl CTpyHHas (Iy3bIpbKOBAas) TEXHOJIOTUS U IbE-
303JIEKTPUUYECKUN METOJ.

TepMmuueckasi cTpyiiHasi me4atb pa3paborana d¢upmamu Hewlett-
Packard u Canon. Ycnex npuHTEpPOB 3TOH TEXHOJIOTHH ObUT OOYCIIOBJICH TEM,
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9YTO OHM OOECIICUMBAIN KaYeCTBO MeYaTH OJIM3KOE K JIa3E€PHBIM MIPUHTEPAM MPU
3HAYUTENFHO MEHBIIEH IeHe. KadecTBO meuaTu Takux YCTPONCTB 3aBUCHUT OT
pa3Mepa TOYKH OT KalleJbKU YEepPHWI, a OH OYeHb MajeHbKUU. KoHCTpyKIus
MeYyaTaroIIe rOJIOBKH MO3BOJISIET JocTHYb paspemnieHus a0 9600 x 2400 Touek
Ha groiim (Canon PIXMA 1P4500).

Hewlett-Packard Ha3piBaeT CBOIO CTpyiHYIO TexHOJOrHI0 drop-on-
demand (cm. pucynok 2.34), a Canon — ny3sipbKoBasi TexHosorus (bubble-jet —
pucyHOK 2.35).

@
warpeBamesvHbid warpeBameasHoid
IARMeHM ARMEHM

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

HarpeBamesbHbid 3Aemenm HarpeBomebHold 3Aemenm

Pucynok 2.35. [Ipunnun my3sippkoBoii TexHodoruu (bubble-jet) pupmer Canon

B newartaromux cucremax, HCIOJIB3YIOIMIMX CTPYHHYIO MY3bIPHKOBYIO
TEXHOJIOTHIO, TEKCT U Tpaduka MoJydaroTcsl MpH MOMaJaHuyd Ha Oymary Karme-
JIEK YEPHWUJI, BBUIETEBIIMX U3 OYEHb TOHKHUX COIIEI.

[Ipunun pa®oThl TEPMUUYECKOTO CTPYHHOIO MeyaTaroulero ycTpoiicTBa
3aKJIFOYAETCS B CIEAYIOLIEM.

B crenky cormua rnedararomiei roJIOBKM BCTPOEH HArpeBaTEbHBIM 3Jie-
MEHT B BHJI€ TOHKOIUIEHOYHOI'O PE3UCTOPa. KOTOPBIA MPU MPOITYCKAHUU YEpe3
HEero Toka 3a 7-10 MUKpOCEKYH]I HarpeBaeTcs 10 BHICOKOUW TeMrepaTyphl. Tem-
neparypa, HeoOXoauMas JiJIsi UCTapeHusl YepHu, Hanpumep, dupmbel Hewlett-
Packard, mocturaer 650°C. Bo3Hukaromuii mpu pe3koM HarpeBaHUH YEPHUIb-
HbIII TIApOBOM MYy3bIPb, CTPEMUTCSI BBITOJIKHYTh Y€PE3 BBIXOJHOE OTBEPCTHUE
COIUIA KaIUTIO0 XKUJKUX 4YepHWi1 auamerpom meHee 0,16 MM, KoTopas nepeHo-
curcs Ha Oymary. [lpu OTK/IIOYEHHH TOKA TOHKOIUIEHOYHBIN PE3UCTOp OBICTPO
OCTBIBAET, MAPOBOM MYy3bIPhb YMEHBIIAETCA B Pa3Mepax, 4To NPUBOIUT K pa3pe-
JKEHHUIO B COIUIE, Kya U IOCTYNAEeT HOBAs MOPLHUS YEPHUIL.
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BaxxHoil KOHCTPYKTUBHOW OCOOEHHOCTHIO TAKOI'0 MEYaTaroniero yCTpoi-
CTBa SIBJISIETCS] MPOCTasi KOHCTPYKIUs comnen. [IpudyemM Kkpome HU3KOM CTOMMO-
CTH W3TOTOBJICHUSA, TaKas KOHCTPYKIHWS YCTPOWCTBA UMEET Psj APYTHX Ipe-
UMYIIECTB:

— BBICOKAs HAJIKHOCTh KaKJOTO COTLIA;

— COIUIa MOXKHO pacrioyiaraTh OJM3KO IPYT K APYTY, YTO MO3BOJSAET MOTYUUTh
BBICOKOE pa3pelieHne Mpy 1mevyaT;

— OTCYTCTBYET IIIYM OT pabOThI NEYaTaIOIIECH ITOJIOBKH.

IIbe3031ekTpHUecknii MeTOA, pazpaboTanHblil hupmoii Epson, ocHoBaH
Ha YIPaBJICHUN BBHIOPHI3TUBAHUEM YEPHUJI C UCIOIB30BAHUEM OOPATHOTO Ibe-
303¢(dexTa, KOTOPBIN 3aKitodaercs B AedopMalii Mbe30KpUCTauia MoJl JAei-
CTBHEM JJIEKTPUYECKOTro mos. J[Js peanu3amnuy 3TOro MeTo/a KakJ0e COILIO
MMEET CBOU IJIOCKMM IMbE30KPUCTAILI, KOTOPBIN SABIISIETCS OMHOW U3 CTEHOK Ka-
Mepbl NeyaTarouieil TOJI0BKU C YEPHUIIAMHU.

ITox neiicTBUEM DIEKTPUYECKOTO HAMPSHKEHUS IMbE30KPHUCTAIII BbI-
rubaercs U yMeHbIIaeT 00bEeM Kamepbl, MOJ JCHCTBHEM H30BITOYHOTO [aB-
JICHUS KUJKUE YepHUJIa BBUICTAIOT U3 COIUIA B BUJE KaIllu U o0pa3yroT Ha Oy-
Mare TO4ky (CM. puCyHOK 2.36).

Sy v

"pll HOJAYEe HMITY.JIBCA TOKA HLE3I0IEMENT
CARHMAETCH BCACLIBAS ITOPUNIO MePHILT

PH HPERPAIIEHHN HOXAYMH TOKAR
HBEEIONIEMENT BOIBPAIIACTCH B IPpEARHEE
COCTOSHNE BHICBODOARIAN KAILIIO HepHHI

Pucynok 2.36. [IpuHUuI nbe3031eKTpuIecKoil TexHonoruu pupmel Epson

[TuoHep THE303MEKTPUUECKOW TexHONoruu — ¢upma EpPson He cmormia
YCHEIIHO COPEBHOBATHLCS B 00BbEME MPOJaX CO CBOMMH KOHKypeHTamu Canon u
Hewlett-Packard u3-3a cpaBHHTEIHLHO BBICOKOW TEXHOJOTHYECKOW CTOMMOCTH
MbE303JIEKTPUUECKHX [1EYATAIOIIUX TOJIOBOK — OHU JIOPOKE U CIOKHEE, UEM Y-
3BIPHKOBBIE TMIEYATAIOINE TOJIOBKHU.

2.7.4. NMnotrep

[Tnorrep (rpadomnoctpoutens) — yCTPOHUCTBO BbIBOJA IpadUyecKor MH-
dbopmaruu (ueprexeil, cxem, KapT, IUIAKaTOB) Ha OyMakKHbIE U JIPYrHe JUCTO-

BbIe HOcuTenu pasmepoM Al (594x841 mm), A0 (841x1189 mMm) u OOIBIINX

- (hopMaToB 3a cUeT PYJTOHHOU MOAaYH OyMard.

ILO HCOAABHCTO BPCMCHHU HCIIOJIB30BAIIMCH PA3JIUMYHBIC THIIbBI IMCPHEBLIX
INIOTTCPOB, OAHAKO B HACTOAIICC BPCMA B OCHOBHOM HCIIOJIB3YIOTCA HIUPOKO-
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2.7. YcTpoiicTBa BEIBO A HH()OPMAITHH

dbopMmaTHBIC cmpyiihble naiommepst (CM. PUCYHOK 2.37) ¢ TEPMHUYECKON U TIhe-
302JICKTPUUECKON TEXHOJIOTUSIMU TIeHaTH, J1azephvie u LED-naommepot.
[IpuHuMn AeicTBUS Ja3epHBIX IIOTTEPOB aHAJOTWYEH OMUCAHHOMY IS
npuHTepoB. LED-moTTepsl BMECTO Jlazepa U CUCTEMBI IPU3M HCTIONIB3YIOT JIH-
HEHKY TOYEYHBIX CBETOM3IYUYAIOIIUX MOTYyNPOBOAHUKOBBIX cBeTOn0n0B (light
emitted diod — LED). O6muit nmpuHIUN co31aHust N300pakeHHs TOT JKe, U9TO U B
Ja3epHBIX MPUHTEpPAX — HU300paKeHHe
dbopmupyeTcs Ha 3apsHKEHHOM OapabaHe
C CEJIEHOBOM WJIM OpraHUYecKUM (poTo-
YyBCTBUTEIBHBIM MOKPBITHEM, K KOTOPO-
My TPUTATHUBACTCS CYXOW TOHEp, KOTO-
pBIii 3aTEM MEPEHOCUTCS Ha TPOXOJISIILYIO
nox 6apabanom Oymary. LED-muiorrepsl
OTHOCSTCS K KJIacCy pacTpOBBIX, KaxJ0i
TOYKE CTPOKH H300pPAKEHUSI COOTBET-
CTBYET CBOM CBETOAMOJ (HAIpUMEDP, NpHU
paspemienun 400 Touek Ha AIOWUM, JIM-
Heiika s popmarta Al (24") cocTout u3 Pucynok 2.37. Ilnotrep
9600 nroaoB).
K mmorrepam nans pa3iMyHBIX BHJAOB HCIOIB30BAHUS TPEIbABIISIOTCS
CJIeyIONTIE TPEOOBAHMS:
o CAIIP (cucreMbl aBTOMAaTHU3WPOBAHHOTO MPOEKTHUPOBAHUS) — BBIBOJ
YepHO-0€eJbIX U [IBETHBIX YEPTEKEW; BOCIPOU3BEICHUE TOHKUX JIMHUM
U MEJKUX OOBEKTOB; JOCTATOYHO BBICOKas CKOPOCTh BBIBOAA; BO3-
MO>KHOCTb Nle4aTH Ha Oymare HU3KOIo KauecTBa;
e [VC (reouHdopmanmoHHBIE CHUCTEMBI) — BBICOKash TOYHOCTh —MaK-
CHUMAJIbHO JIOMyCTUMas olIMOKa BeluepuuBaHus KapT paBHa 0,2 Mmvm;
® [IOJIHOLBETHAsI MIKUPOKOdOpMaTHAs TMedyaTh HW300paKeHW — BO3-
MO>KHOCTh I€YaTh Kak Ha Oymare, Tak M Ha CHHTETUYECKUX Mare-
puajiax ¢ UCIOJb30BAaHUEM BOJHBIX YEPHWI WJIM YEPHMUJ Ha opra-
HUYECKUX PACTBOPUTEINAX (COMbBEHTHAS NIEYATh).
B cBoo ouepenp, TpeTwii THUN IUIOTTEPOB MOXKHO MO cdepam uc-
MOJIb30BAHUS:
+ meyath XyJI0’KeCTBEHHBIX N300pakKeHUH,
+ npodeccroHabHas mourpadus,
+ ¢doromeuars,
+ pekilaMHasl ¥ OTlepaTUBHAS 11eYaTh.
OCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKHU TUIOTTEPOB:
¢ pasmep Oymaruy;
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pas3pelieHne Npyu NeYaTh, TOUYEK Ha JIF0MM;
2

CKOPOCTb TIeYaTH, M/4 WU M*/4;

aMsTh IJIOTTEpa;

HAJIMYHE BUHYECTEPA Yy IJIOTTEPa U €r0 00BEM;
untepdeiic nmogkmouenus (USB 2.0, IEEE-1284, IEEE-1394a,
Ethernet 10/100/1000).

B tabnune 2.18 npuBeneHbl HEKOTOPbIE MOJIETU TUIOTTEPOB PA3IUYHOTO
HA3HAYEHUS U UX KpaTKas XapaKTepUCTHUKA.

* & & & o

Tabnuna 2.18. XapakTepucTuka pa3IMuHbIX TUIIOB IUIOTTEPOB

Makcu-
CkopocTb
Hazna- Monens HeuaT MaJIbHOE TOUHOCTE Texnomorus
yeHue |(mupuHa Oymarn) 2 " | paspermie- revyaTu
Hue, dpi
CAIIP |HP DesignJet 800 79 2400 +0,2% nmm | Tep-
MM ,25 MM MOCTpYyHHasI
(610 mm) ’ 0,2 Py
CAIIP OCE 9555
(904 ) 65 400 LED
I'MC |Mutoh Falcon RJ- 3 720 +0,1% unu [IIse30d51€K-
800/801 (914 mm) 0,25 MM |TpHuuecKas
I'MC |Mutoh Falcon RJ- 3 1440 +0,1% nmu [IIse30051€eK-
4100 (935 mm) 0,25 MM  |Tpuueckas
[Tnakater | HP DesignJet Ten-
Z6100ps 105 2400 [£0,1% P~
(107 cm) MOCTpYiHas
Hapyxnas| Mimaki JV3-
peKIama 160SP 30 1440 Hpesoomex-
(160 om) TpUYeCKast
2.7.5. MynbTMMeguanpoekKkTop

y MynbTUMEINANIPOEKTOp MpeIHa3HaueH AJIS BbIBOAA BHJICOMH(POPMALIUH ~
< o <
¢ C KOMIIbIOTEpA Ha OOJIBIION SKpaH. ¢

Pazmep u3o0OpakeHuss HaUMHAETCS CO CTa JIOMMOB M TNMPAKTHYECKH HE
uMeer npenena. Paspemenne 1024x768 (wm ero mmpokodopMaTHbIe BapHa-
IIUK) SBIISCTCS YK€ CTaHJAPTHBIM U WJEaTbHO MOAXOAUT KaK IS KOMIIBIOTEP-
HOT'O CHUTHAJa, TaK U JIJI1 KHHO BBICOKON YETKOCTH; CaMHU IIPOEKTOPHI MOCTOSHHO
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OBIOT peKOpIbI 10 KoMITakTHOCTH U pKOCTH (2000 ANSI-nmm mo3BossitoT pado-
TaTh Ja)Ke MPU JTHEBHOM cBeTe). biarogaps cucreMaMm KOppeKIuu h3o0paxe-
HUS MPOEKTOP MOXKHO YCTAHOBUTH MOJ JIIOOBIM YIJIOM K DKpaHy MPHU COXpaHe-
HUU TPSIMOYTOJIEHOTO N300PaKEHHUS.

Haubonee momynsipHbie TEXHOJOTHMU MYJIHTUMEIUMHBIX MPOEKTOPOB HA
ceronust — LCD u DLP.

[IpuHiMnuanbHOE pa3inuve TEXHOJIOTHM 3aKIII0YaeTcs B DJIEMEHTax, C
MTOMOIIBI0 KOTOPBIX opMupyercst nzoopaxkenue. B cimygae LCD — 310 sxuako-
KpUCTAJUIMYECKasi MaTPUIIA, Yepe3 KOTOPYIO MPOIMYCKAETCsl CBET OT UCTOYHHUKA,
B cinyyae DLP — marpuma muxpo-
CKOMTUYECKUX TOJIBIKHBIX 3EpKal.

LCD-npoexmopul
O6bekTnB
B LCD Ttexuomorun wuc- LiBeTocMecu-
MOJIb3yETCs CBOMCTBO KU - TenbHbIA 6noK

KOKPHUCTaJUTMIECKOTO BEIIECTBA
MEHATb MPOCTPAHCTBEHHYIO OPHEH-  ye oo o
TalluO MOJICKYJI IO BO3CUCTBHUEM {KpacHbIN UBeT)
AIIEKTPUUYECKOTO TIOJISI M OKA3bIBATh
noyisipu3ytomuii 3¢ ekt Ha cBe-
TOBBIE JIy4d. YTPOIIECHHAs CXema
LCD-npoekTopa TOKa3aH Ha pH-

KK-marpuua
{cvHWIA uBeT)

KK-matpuua

(3eneHbIA UBET)

CeeToBOM
cynke 2.38. CBeT OT JamIbl MPOXo- MOTOK '\ g
JUT TOCJICAOBATCIbHO 4Yepe3 TpH 3epkana-npusmb! Ans
[OJIsIpU3aTopa, OTCEKAarolue I10- pasfeneHus cBeTa Ha

KpacHbIW, 3eNeHbIN U

CJIICAOBATCIIBHO N3 BCCIrO OBECTOBOI'O &
CUHUN NY4n

CIIEKTpa KpAaCHBIM, 3€JICHBIM U CHU-
Hul 1Bera. Takum oOpazom, BOcco-
3maercs 1BeToBas manutpa RGB,
HeoOXouMasl Mpu Tepegaye u300-
pakeHUs ¢ KOMIBIOTEpaA WIH JI000r0 apyroro nctounuka ¢ RGB-BbxooM.

B coBpeMeHHBIX TPOEKTOpax UCIOIb3yeTCs] TOJUCUIIMKOHOBAs TeX-
HOJIOTHSI MOJYJIILMU M300pakeHus. [locne pa3neneHus CBETOBOro0 MOTOKAa Ha
TPU COCTAaBIISIIOIIME, IMYYKH I[BETA MPOXOASAT KaXIbld 4Uepe3 CBOK IOJHCH-
JIMKOHOBYIO MaTpPHUILy, KaXKJasi U3 KOTOPBIX (POPMHUPYIOT TOJIBKO OFHY LIBETOBYIO
COCTAaBIIAIONIYI0 M300pakeHusl. 3aTeM TPHU I[BETOBBIX KOMITOHEHTa HM300pake-
HUS — KPAcCHBIW, 3€JeHbIH U CHHUM — CMEIIMBAIOTCS CHUCTEMOM Tpu3M (IBe-
TOCMECHUTENIbHBIM MpU3MaTUYecKuM 0JiokoM). ToT sxe G0k mepenaeT yxe moJ-

Pucynok 2.38. IIpuniunuansHas cxema
LCD-mpoekTopa
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HOLIBETHOE M300paK€HHE Ha ONTHYECKYIO cUCTeMy, KoTopas Gopmupyer u ¢o-
KYCHUPYET TOTOBYIO KAPTHUHKY.

Ilena LCD-mpoekTopa 3aBUCHUT OT SIPKOCTH CBETOBOTO MOTOKA, /st 1500
oM coctasisier okojo 20 000 py6., ais 6000 am — mo 200 000 py6. ITpu s3ToMm
nokaszarenu koutpactHoctu oT 500:1 go 2500:1.

[Tpumep npoekropa HaumeHnbied nensl: Epson EMP-S42, LCD, SVGA
(800x600), 1500 Im, 500:1, 2.6 xr, 20050 py6.; Oosee MOIIHBIHA TPOEKTOP:
Sony VPL-FX52, LCD, XGA, 6000 Im, 1000:1, 10,5 xr, 2105 36 py0.

DLP-npoexmopbl

DLP rtexnonorus pacmmgppossiBaetcs kak Digital Light Processing, To
ecTb 1udpoBas obOpadoTka cBera. KiroueBbiM smemenToM ciyxut DMD-
MaTpHIla, YHUKaJIbHAs pa3padoTka kommanuu Texas Instruments. DMD — Digi-
tal Micromirror Device — mudpoBoe MuKpozepkaibHOe ycTporcTBO. DMD-
MaTpHUIla COCTOHUT U3 THICSY MUKPOCKOTIMUECKHX 3epKasl KBaJIpaTHON (OPMBI, C
pebpom 16 MUKPOMETPOB, KOTOPHIE, B 3aBUCHUMOCTH OT HAJUYUS WIH OTCYT-
CTBUS CUTHAJIa, MPUHUMAIOT OJTHO W3 JIBYX CTAIlMOHAPHBIX TOJIOKEHUH, TEM ca-
MBIM JIHOO HATIPaBJIsIsl CBET B
ONTHYECKYIO CUCTEMY, MO0  3epkano -10° - = x
OTKJIOHSISL €r0 (CM. PHUCYHOK P 24 ~-._?eme° +10
2.39). : 2

ITo xommaectBsy DMD- &
MaTpuLl DLP-npoexTopbl i

OBIBAIOT OJHOMATPUYHBIC H V&

TpeXMaTpPUUYHBIC. : =
B mepBom cinydae Moasecka < G~

MEXIYy MaTpULEh U HCTOY- Moanoxka - /Sasa

HHUKOM CBETa pAacIojaraercs sepkana  [losopoTHad g MATRURE!

. nnacTuHa
TPEXIBETHBIA CBETOPHUIBTD,

e
~

BaTeNbHO BhIJEIsIOMMA 1Beta nanutpsl RGB. Ha Bbixone ontuyeckoii cucre-
MBI MBI IIOJIy4ae€M IIOCJIEN0BATEIBHO CMEHSIOINECS TPU COCTABIIIOIINE H30-
OpaxkeHHs, KOTOpPbIE YEPEAYIOTCS HACTOJNBKO OBICTPO, YTO YEJIOBEYECKHI TIi1a3
anMnpOKCUMHUPYET UX U MOITyYaeT MOJHOLBETHOE IPKOE U300paKeHNUE.

B cnyyae ¢ TpeXKpHUCTaIbHOM CHCTEMOM CBET OT UCTOYHHUKA C ITIOMOIIBIO
JTUXPOUYHBIX MPHU3M pacluervisiercss Ha Tpu coctapisitomux RGB, mocne uvero
KKl IIy4OK IOMAJaeT Ha CBOM KPUCTAJLI, OTKYAA OTPa)KaeTcs Ha ONTHYE-
CKYIO0 CUCTEMY CUHXPOHU3MPOBAHHO C JABYMs APYrMMH. TakuM oOpa3om, Kaxk-
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Jasi COCTABJISIFOIIAST M300paKCHUs TMPOCIHUPYETCS OTACIBHON MaTPHIIEH, UYTO
MOJIOKUTENIBHO CKA3bIBAETCS HA KaYECTBE MOJIy4YaeMOUM KapTHHKH.

DLP-npoekTopsl, noxaityi, caMble MUHUATIOPHBIE MPEACTABUTENHN CBOE-
ro KJjiacca ammaparypbl — €CTh MOJIeNIH, KOTOpbIe 0€e3 TpyJda YMECTSTCS B JlaM-
ckoi cymouke. K HegocTaTkaM MOXKHO OTHECTH MOPOU 3aMeTHBIN «3d]ekT pa-
JyTU» — HAJIMYMe Pagy’KHOrO Opeosia BOKPYr 00BEKTOB M300pakeHus. Takxke,
IpU JUTUTEIILHOM MPOCMOTpe GUIBMOB Ha OAHOKPHUCTAIILHOM MPOEKTOPE HEKO-
TOpbIE OTMEYAIOT yTOMJIEHUE TJ1a3. [10 cpaBHEHUIO ¢ AaHATIOTMYHBIMU MOAEIISIMU
LCD, »TOT THI NpOEKTOpOB 001a/laeT MEHbIIEH YETKOCThIO TOHKHUX JeTasied
kapTuHKU. OJIHAKO, IPU BCEM ATOM HAJI0 3aMETUTh, uTO Oosiee 70% Bcero pbiH-
Ka TpodecCuOHATBFHON MPOCKITMOHHOW TEXHUKHU MPUHAIICKUT TPEXKPUCTATh-
HbIM DLP-npoektopam.

Ilena DLP-mpoexTopoB ot 18000 py6. mpu sipkoctu 1800 1M u KOH-
tpactHocTU 2200:1 (Acer XD1150) no 43000 py6. npu sipoctu 5500 1M, KOH-
tpactHocTH 7500:1 u paspemennn 1920x1080 (Projectiondesign F3).

2.7.6. YcTponcTBa BbiBOAA 3BYyKa

st obecnieuenus: BocnpousBeAaeHus: 3Byka Ha [IK (ayawo- u Bugeo-
¢aiinos, paauo u Tenesemanus MHTepHeTa U np.) HEOOXOAUMO HUMETh 3BYKO-
BOI1 ajjanTep U KOJIOHKH, MOAKIIOYEHHbIE K HEMY (WM HAYIIHUKH).

B cBs3u ¢ mpoaBmKeHHEM BEAYIIMMHU pa3pabOTUMKaMH alapaTHBIX
komnoneHnToB [1K (1, mpexne Bcero, pupmoii Intel) xonnenmum [TK — momar-
Hero MmenuanieHTpa u TexHosjoruu Intel Viiv (mporpammHo-anmaparHas miat-
¢dopma, mno3Bossitomas cosznaBath [IK ¢ paclimpeHHbIMH  MyJIBTUMENHA-
BO3MOYKHOCTSIMM KaK KOMIIOHEHTa
U(PPOBOrO JIOMa) COBPEMCHHBIC
YUIICETHl W MATEPUHCKUE IUIATHI
UMEIOT HHTETPUPOBAHHBIC AYAHO-
MOJICUCTEMBI C JOCTAaTOYHO XOpO- 2
IIMM Ka4yeCTBOM BOCIIPOU3BEACHMUS .
MHorokanaineHoro (7.1) 3Byka
(High Definition Audio, cMm. pa3-
nenbl 2.2 u 2.3).

OnHako CymiecTBYHOT U OT-
JIeNbHBIC TIATHI — ayU0aIalTephI,
00€ecIeynBaroIlie OYEHb BBICOKOE
Ka4eCTBO BOCIPOMU3BEICHUS 3BYKA, Pucynok 2.40. 3BykoBas kapTa
noakouaemeie k ciaory PCl EXx- Auzen X-Fi Bravura 7.1
press, wampumep Auzen X-Fi
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Bravura 7.1, coBmectumas ¢ onepannoHHbIMU cuctemamu Windows 7/Vista/XP
(cMm. pucyHok 2.40).

[IpousBonutenu 3TOM MmiaaTel 00CIIAIOT O0ECIEUUTh «3aXBaThIBAIOIIICE)
KaueCTBO MY3bIKH U 3BYKOBOI'O CONPOBOXJEHUA B puiibMax U urpax. B ocHOB-
HBIC BO3MOXKHOCTH 3BYKOBOW KapThl BXOJUT BOCIPOW3BEACHHUE 3ByKa Ha 7.1-
KaHAJIBHOM cHUcTeMe ¢ KadecTBOM 10 24 6mt/96 KI'1l m mpourpeiBanue crepeo
Ha HayIIHUKaX ¢ kadecTBOM 10 24 6ut/192 KI'1 ¢ ucnonb3oBanuem LIAIT 120
nb. CrnenwanbHBI yCWINTETh TMO3BOJSIET HMCIOIL30BaTh MPOGECCHOHATHHBIC
Hi-Fi naymauku ¢ pasbemom 1/4 mioiima. PaspaboTanHoe 3a3eMiIeHHE HUCKITIO-
JaeT MOsBJICHUE IMMOMEeX OT Oyioka muTaHus B ayauo. CTOMMOCTh 3BYKOBOM Kap-
Thl Auzen X-Fi Bravura 7.1 cocrasisier okoio 4000 pyo.

CrouMoOCTh ayUOKapT cO cxeMamu 3Byka 7.1 Moxer poxoauts 10 7000
py0., cambIe TOPOTHE KAPTHl UMEIOT MYJbT JUCTAHIIMOHHOTO YIIPaBICHU.

KonuuectBo akycmuueckux KonoHok, MOJKIIOUYAEMbIX K ay/IMOBBIX0JIaM
MaTEePUHCKOHN IJIaThl WM ayJIHOKapThl, MOKET COOTBETCTBOBATH KOJIUYECCTBY
kaHanoB ayauonojacuctembl I1K, minu OpITh MeHblre. Hampumep, npu cxeme
3ByKa ayAHOINOACUCTEMBI 7.1 MOXHO MOAKIIOYUTH 7 KOJIOHOK IUItoc 1 caOBy-
(dep, HO MOKHO MOAKIIOYATh U MEeHbIIee uX KonmuuecTBo (5.1, 4.1, 2.1). Caoey-
¢hep — 3ByKOBasi KOJIOHKA JIsl BOCIIPOU3BEEHUSI HU3KOYACTOTHBIX 3BYKOB, JHa-
Ma30H BOCIIPOMU3BOAUMBIX 9acTOT oT 25 mo 150 — 200 I'm.

ITepBbie 3BykoBBIe KapThl [IK wmormm oOecneunTh BBIBOJ JIBYXKa-
HaJLHOT0 3BYKa (cTepeo3Byk). Ceifuac 3TO COOTBETCTBYET 3BYyKOBOM cxeme 2.0
(nepBasi nudpa — KOJIUYECTBO KOJIOHOK, BTOpas — KOJIMYECTBO CaOBY(EpoB).
[IepBbie MHOT'OKaHAIbHBIE aKYCTUYECKHE CUCTEMBbI uMmenu cxemy 4.0, B cocTaB
UX BXOJIWIU 4 KOJIOHKHM — JiB€ ()pOHTaJbHBIE U ABE ThUIOBbIE. B akyctuke 4.1
ob11 mo0aBneH cabBydep. [IpaBna, 5T cHCTEMBI BCE PaBHO OCTAIUCH YETPhIEX-
KaHaJbHBIMU — HU3KOYACTOTHBIE CUTHAJIA B HUX BBIJEISIOTCS C MOMOIIBIO CIie-
[MAJILHOI'0 KPOCCOBEPA.

Crnenyrommii TN aKyCTUYECKHX CHCTEM YK€ 00J1aJlaeT MOJHOIEHHBIM 6-
KaHAJIbHBIM 3BYKOM — 3TO akyctuka 5.1 (pucynok 2.41). B coctaB 3TuX KOM-
TUIEKTOB BXOMASAT JB€ ()POHTATIBHBIE KOJIOHKH, JIBE€ THIJIOBBIE, OJTHA IICHTPAJIbHAS
u cabBydep. To ecTh 0 CpaBHEHUIO C aKYCTUKOM 4.1 TOSBUJICS LIEHTPATbHBIN
usnydarenb. OH HyXeH s cootBercTBus popmary Dolby Digital, gacto wc-
nmoJib3yeMoM B (pusibMax, ocobenHo Ha DVD-auckax. I1o nieHTpaabHON KOJIOH-
K€ MepeatoTcs TUaoru AeucTpyromux jaul. Kpome toro, akycruka 5.1 Mmoxer
ocHarmathcs gaekogepamu DTS u Dolby Pro Logic. Takum 00pa3om, CHCTEMbI
5.1 — MUHMMabHO HEOOXOAMMBIEC NJIsi JOMAIIHEro KuHoTearpa. Ha pucynke
2.42 moka3aHa cXeMa pacroIOKeHHs KOJTOHOK IS 3ByKOBOM cxeMbl 5. 1.
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2.7. YcTpoiicTBa BEIBO A HH()OPMAITHH

ITocnennss pa3paboTka B o0Oina-
CTH 3BYKOBBIX CXeM — 8-kaHaibHBIC 7.1
u 7.2. B aTOli aKkycTtuke N00aBHIIKCH
elie JIBa JUHAMHKA — TBUJIOBBIE II€H-
TpanpHble. Kpome Toro, B cucreme 7.2
MOSIBUJICS TIOTIOTHUTENIbHBIN cabBydep,
BOT TOJIBKO «0acoBBIN» KaHaJ OCTaJCs
€IMHBIM, TaK 9TO ocoboro r(dekra 3Ta
npubaBka He Aaer. Eciu BbI pemmrech
NpPUOOPECTH MOAOOHYIO aKyCTHKY, TO
CMOXETe JIOMa HAaCJaJUTbCA 3BYKOM
dopmara Doulby digital Surround EX
wir DTS Surround EX, koTopsiii Pucynok 2.41. KonoHku 3ByKOBOM
MOKHO HAiTH TOJBKO B CaMbIX COBpE- cxembr 5.1
MEHHBIX KHHOTEaTpax.

Ha pucynke 2.43 noka3aHa cxema pacrolOKeHHs KOJIOHOK JIJIsl 3BYKOBOM

-
-
-

Pucynok 2.42. Pacnionoxxenue
KOJIOHOK 3BYKOBOM CcxeMbI 5.1

cxemsbr 7.1.
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Pucynok 2.43. PacnionoxeHne KOJIOHOK 3BYKOBOM cxembl 7.1

CoxkpanieHusi, UCHOJIb3yeMble UIsi O0003HAYEHUsI Pa3IUYHBIX KOJOHOK
aAKyCTHYECKOU CUCTEMBI:

* LF, RF — neBas u npaBas ppoHTabHBIC KOJOHKHU;

* LS, RS — neBas u npaBas TbUTOBBIE KOJIOHKH;

* C — uenTpanbHas KojioHKa (cuctemsl 5.1, 7.1 u 7.2);

* SW — cabBydep;

* LRS, RRS — 5ieBast u npaBasi ThUI0BbIE LIEHTPAJIbHBIE KOJIOHKHU (CHCTE-
™Mbl 7.1 1 7.2).

2.8 ObopyaoBaHue KOMNbIOTEPHbLIX ceTen

/ JlokaabHas cerb (JIC, LAN) oOecneuuBaer mnepenauy uHboOpmaimu -
< o <
¢ mexny IIK m apyrumu cereBbIMH YCTPONCTBAMHU, OOBIYHO HAXOISAIIUMHUCA B ©
. OJTHOM WJIM HECKOJIBKUX OJM3KO PacIo0KEHHBIX 3/1aHUH. N

TeppuropuaibHo-pacnpenesenHas cetb (WAN) coeaunser He-
“ CKOJIbKO JIOKQJIbHBIX CE€TEH, reorpauuecku yJaajaeHHbIX IPYT OT apyra.

OcHoOBHBbIE 3a7]a4M, KOTOpbIE NT03BOJIsAET pemats JIC:
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2.8 ObopynoBaHHe KOMITBIOTEPHBIX CeTel

¢ UCIOJH30BaHUE ABTOMATHU3MPOBAHHBIX CHCTEM YIPABJIECHUS MPEANPUITHEM
U CO3/IaHKe eIMHON MH(OPMAIMOHHON CpeIbl IPEATIPUATHS;

¢ HAJEXKHOE XpaHeHue OoJbIIMX 00HEMOB MH(GOpMAIMU HAa CEpBEpE C pery-
JISIPHBIM €€ PE3EPBHBIM KOMTUPOBAHUEM;

¢ COBMECTHOE HCIIOJIb30BAaHUS B OPTaHHU3AIMAX OOIIMX PECYpPCOB, TAKMX Kak
xKecTkue aucku, npunrtepsl, Hakonutenun CD-ROM, cepBepnbie nmpumoxe-
HUs (cepBepbl 0a3 IaHHBIX, TOUYTOBBIE cepBepbl, THTEpHET-CEpBEPHI U TIP.).

JIns  opraHM3alMd  TEPPUTOPHUATBHO-PACHPENEICHHBIX CETeW  HC-
MOJIB3YEeTC KOMMYyTHpyemasi TeleoHHass ceTb obOrmiero moias3oBanus (PSTN,
Public Switched Telephone Network) ¢ coenunenrem uepe3 MoieM, TUHUH BbI-
COKOCKOPOCTHOM TM(POBOM CETHU C TPEIOCTABICHUEM KOMIUIEKCHBIX YCIyT
(ISDN, Integrated Services Digital Network), ontoBosiokoHHas CBsI3b, CITyTHH-
KOBBIE KaHAJIbI CBSI3H.

[Ipy MOCTOSITHHOM UCIOJIb30BAaHUU OpraHu3alueld JWHUKA TEPPUTOPU-
aJlbHO-pacTpe/IeIeHHON ceTu (MpexJe Bcero, s cBsizu ¢ MHTepHeT-mpo-
BaliJIepOM), HCTIOIB3YIOT BBIJCIICHHYIO TEICPOHHYIO JUHUIO C aHAJIOTOBOW HIIU
nupoBoil mepenayedl JaHHBIX. 3a BBIACICHHYIO JIMHUIO BHOCUTCS (DUKCHUpPO-
BanHas iara. Kommytupyemoe coennnenue win ISDN npenycmaTpuBarot mo-
BPEMEHHYIO OTLIATY.

Cranpaptsl B 00J1aCTH JIOKalbHBIX ceTel oObenuuser cemeiictBo IEEE
802.xx, a taxxke ISO 8802-1...5. Ot craHmapThl ObUIH CO3/IaHBI HA OCHOBE
pacnpocTpaHeHHBIX (hUPMEHHBIX cTaHmapToB ceTeil Ethernet, ArcNet u Token
Ring. B gactHoctu, cranmapt IEEE 802.3 ommchiBaeT Moaudukaiuu cerei
Ethernet — 10Base-5, 10Base-2, 10Base-T, 10Base-F, paszgen crangapra IEEE
802.3u omuceiBaer TexHosoruo Fast Ethernet (100Base-T), IEEE 802.3ak
CTaHIAPTU3YET OJHY MX TEXHOJIOTHH rurabuTHbBIX ceteit — 10GBase-CX4.

st opranuzanuu pabOThl JIOKAJIBHBIX CETEH MOXKET MCIOIb30BaThCS
CJIeIyIOIllee OCHOBHOE O00OPY/I0BAHUE:
¢ UHTErpUpOBaHHBIC HA MATEPUHCKOM IJIATE CETEBBIC AJANITEPHI WM CETEBBIC
UHTEp(ENCHBIE MIATHI;

KOHIICHTPATOPHI;

KOMMYTaTOpHI;

Kabemu;

MapuIpyTU3aTOPHI (TEPPUTOPUATBHO-PACIIPEICTIEHHBIE CETH );
MOJIEMBI (TEPPUTOPUATHLHO-PACTIPEICIICHHBIE CETH).

*® & & ¢ o

131



I'naBa 2. AnnapaTHoe obecrieucHue NEPCOHAJIIBHBIX KOMIIBIOTECPOB

Cemeensle adanmepul

Hasnauenue cereBoro ananrepa — odecnedenne padotsl [IK B nokanbHOM
ceTd. Jlns MOAKIIOUEHHUs K CETEeBOMY KaOero ceTeBas KapTa MUMEET COOTBET-
CTBYIOLIIMU Pa3bEM.

Martepunckue miatel coBpeMeHHbIX [1K 00bIYHO MMEIOT MHTEerpupOBaH-
HYI0 rurabutHyio cereByro nojacuctemy (10/100/1000 MoOuT/c) TexHoIOTHUU
Ethernet (cm. 1. 2.3).

OpHako BBIMYCKAIOTCS U OTHAEIbHBIE CETEBble HHTEp(ENCHbIE IIaThl
(NIC, Network Interface Card), nogkmouaemsie k cinoty PCIl maun USB.

KoHnyenmpamopuol

B noxansHOM cetu Texuosnoruu Ethernet Bce Bxogamue B ceth I1K B3au-
MoAeicTBYIOT ¢ KoHlleHTpatopamu (HUB) unu kommyratopamu. CoeuHeHHbIE
c ogHuM KoHueHTtpaTtopoMm [IK oOpa3yioT cermeHT jokaibHOU ceTH. KoHiieH-
TpaTOphbl OBIBAIOT PAa3HBIX BHUJOB M OOBIYHO OOECIEUYHMBAIOT COCINMHECHHE 12 —
24-x monb3oBaTeNe B mpenerax OJHOrO MOMEUIEHUS WM TPYMIbl COCEIHHUX
HOMEIIECHUH.

[Ipy mpuMeHEHUM KOHLEHTpPATOpa BCE IMOJIb30BATENH JIENAT MEXKIY CO-
0ot mosocy nporyckanus cetd. [laker, mpUHUMAaEMBbI IO OAHOMY U3 TOPTOB
KOHIIEHTPATOpa, PaCChUIAETCS BO BCE JPYTHE MOPTHI, KOTOPHIE aHATU3ZUPYIOT
ATOT HakeT (MpeaHa3HA4YEeH OH [l HUX WJIU HET).

B nacTosimiee BpeMs BMECTO KOHIICHTPATOPOB HCIOJB3YIOTCS HEYIpaB-
asiemble kommyTtaTopsl (hub-switch, cm. pucynok 2.44).

Kommymamopuol

KommyTaTop mnpenocTaBiser Kax-
oMy ycTpoilcTBy (cepBepy, 1K umm npy-
roMy KOMMYTaTOpy/KOHIIEHTPATOPY),
MOJKJIIOUEHHOMY K OJIHOMY M3 €ro Iop-
TOB, BCIO T0JIOCY MPOIYCKaHUsI CETU. DTO
HOBBILIAET  NPOM3BOAUTENLHOCT M PHCYHOK 2.44. 48-1mopToBBIH
YMEHBIIIAET BpEMsSI OTKJIIMKA CETH 3a CUET HEYIPaBJIAEMbI KOMMYTATOP
COKpallleHUsT YKClia T0JIb30BaTeNe Ha
cermeHT. HoBble KOMMYTaTOphl OOBIYHO TMOACPKUBAIOT CKOPOCTH Iepeadn
10/100/1000 MOwuT/Cc B 3aBUCMMOCTH OT MaKCHMaJIbHOM CKOPOCTH MOAKIFOYac-
MOI'0 yCTPOMCTBAa U MOTYT aBTOMATHYECKH HACTPaWBAThCAd HA ONTUMAIbHYIO
CKOPOCTb.
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2.8 ObopynoBaHHe KOMITBIOTEPHBIX CeTel

B omimume oOT KOHIIEHTPATOPOB, OCYIIECTBISAIONIUX ITUPOKOBEIIA-
TEJNBHYIO PACCBIIKY BCEX MAKETOB, IPHHUMAEMBIX 110 JTI0OOOMY M3 MTOPTOB, KOM-
MYTaTOPBI TIEPEAl0T MAKEThl TOJBKO IEJIEBOMY YCTPOMCTBY (aapecary), Tak
kak 3HatoT MAC-ampec (Media Access Control) kamoro MoaKIOYEeHHOTO
ycTpoiicTBa. B pesyibpraTe ymMeHbIaeTcss TpadhUK W MOBBIMIASTCSA OOIIas Mpo-
MyCKHAsl CITOCOOHOCTH, a 3TH JiBa (aKTOpa SBISIIOTCS KPUTUUYECKUMH C YIETOM
pacTymmx TpeOOBaHMU K TOJ0CE MPOMYCKAHHS CETH COBPEMEHHBIX CIIOXHBIX
OM3HEC-TIPUIIOAKEHU.

[Tpumep ommcanust HeympapiseMoro kommyratopa 8 D-Link DGS-
1008D (cTtoumocTts okosio 1500 pyo.):

komMmyTtatop ¢ 8 meaapiMu ioptamu 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 omnpenenenue
ckopoctu u pexuma padotsl, IEEE 802.3x ynpasienue norokoM. Konnaecto
nopToB: 8  TIOPTOB 10BASE-T/100BASE-TX/1000BASE-T.  Ilon-
HBI/TIOymyTuieKe Juisi ckopocterd 10/100MOwuT/c, MOTHBIN TYTUIEKC JIsl CKOPO-
ctu Gigabit Ethernet. Metoa kommyraruu: Store-and-forward. Pasmep Tabiu-
ubl MAC-anpecos: 8K 3anuceii Ha ycrpoiicTBo. M3yuenue MAC -anpecoB: aB-
tomatudeckoe oOHoBieHue. bypep RAM: 256K Ha yctpoiictBo. Pa3zmepsi:
235%161.9%35.6 mMm.

Kabenu

B naumbonee pacrnpocTpaHEHHOH B HAcTOSLIEE BPEMsI CETEBOM TEXHOJIO-
run Ethernet cereBoii kabens coenuHseT MKy co0oii ceTeBoit amanrtep 1K u
KOHIICHTPATOp WJIM HEyNpaBisieMblid KoMmMmyTaTop (Switch). [l mogkmodeHust
Ha KOHIIaX Kalemsi 00KuMaroTcs KOHHEKTOpHI (Hanboiee 4acTo — BOCbMU KOH-
takTHble RJ-45). CyiecTByeT HECKOJIBKO THIIOB KaOeseH, MPUMEHSIEMbBIX B
Pa3TUYHBIX CETEBBIX TEXHOJIOTHSX.

Butas mapa (TP, Twisted Pair) — ocHoB-

HOM Tum kabensi B Hacrosimee Bpems. beiBaer ///
IBYX BHJIOB: HEIKpPAHUPOBAaHHAs BUTas Iapa Proi -
. . . —

(UTP, Unshielded Twisted Pair, cMm. pucyHok \\""\'

2.45) u oskpaHupoBaHHas BuTas mapa (STP,
Shielded Twisted Pair). O6a Tumna kabdenst cocTo-
AT W3 HECKOJIBKMX Iap CKPYYEHHBIX H30JIUPO-
BAaHHBIX MEAHBIX MpoBOaOB. Kabenb Tuna He-
HKpaHMpOBaHHAsI BUTas Mapa craj Haubosee mo-
NyJSAPHBIM OJlaroapsi CBOEH HU3KOM CTOMMOCTH, Pucynok 2.45. Kab6enb

rubkoctu U npocrore ycraHoBku. Hegocratkom  UTP, kareropus 5, 4 mapsl
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TaKoro Kalems SBISIETCS YSA3BUMOCTH K AJIEKTPUYECKUM TIOMEXaM M ITyMaMm B
nunauu. Kabenu Butas mapa ObiBaroT pasHou kareropuu (3, 4, 5 unu 6). Uem
BEIIIIC HOMEP KaTErOpHH, TeM OOJIBIITYI0 CKOPOCTh Mepeaadn MoIIepKUBacT Ka-
Oelb.

OnToBOJIOKOHHBINT Ka0edb TPHUMCHICTCS B IICHTPAIbHBIX MAarucT-
PATBHBIX CETSAX M CBS3M MEXKIY KOMMYTAaTOPAMH JIOKAJbHBIX CETEW, HaXOIs-
IIMMHCS] Ha 3HAYUTEIIBHOM PAacCTOSHUM OJUH OT apyroro. O0ecriedyuBaer mosi-
HYIO 3aIIUTy OT JJIGKTPUYECKHUX TIOMEX, MO3BOJISIET TepeaaBaTh WHHOPMAIUIO
Ha Oonbinue paccrosinud. [lognepkuBaer ckopocTh nepenaun nanasix 10, 100,
1000 Mowut/c, 10 I'Out/c. /laHHbIe epenaroTcs C MOMOIIBIO CBETOBBIX UMITYJIb-
COB, MPOXOJAIIUX IO ONTUYECKOMY BOJIOKHY. HemocTaTku — ClIO)KHOCTh MOH-
Ta)ka ¥ BBICOKAsi CTOUMOCTb.

ToHKHI M TOJCTHIA KOAKCHAJIBHBIA Kadejb — B HACTOAIIEE BpeMs
MPAKTUYECKU HE UCTONb3yeTcs. KOHCTPYKIMS ero aHaJIOTMYHa CTaH/IapTHOMY
TEJIEBU3MOHHOMY KaOeJto.

Kaxxnas texnomorus JIC (10-Mowut/c Ethernet, 100-Mowut/c Fast Ethernet
win Gigabit Ethernet, 10-Gigabit Ethernet) npenmonaraer ucmnonbp3oBaHue o/1-
HOT'O WJIM HECKOJHKUX THUIIOB ceTeBoro kabemns. Hambonee wacto mpumeHsieTcs
kabens UTP kareropuu 5 u 5e (cMm. Tabnuity 2.19).

Ta6numa 2.19. Mcnonb30Banne pa3mMyHbIX THIIOB CETEBOTO Kabems

CeteBoil cTaHgapT Kabenp Hueno nap
TIPOBOJIOB
UTP, xareropun
10BASE-T (Ethernet) 3/4/5 2
100BASE-TX (Fast Ethernet) UTP, kareropus 5 2
100BASE-T4 (Fast Ethernet) ;,J/I/PS’ HaTeTopHH 4
100BASE-FX (Fast Ethernet) ONTOBOJIOKHO -
1000BASE-T (Gigabit Ethernet) UTP, kareropus 5 4
1000BASE-FX (Gigabit Ethernet) OnTOBOJIOKHO -
10GBase-CX4 (10 Gigabit Ethernet) | CX4 8
10GBase-L X4 (10 Gigabit Ethernet) | OnToBonokHo OM3 -

Mapwpymusamopul

MapuipyTu3aTopbl MOTYT BBIIOTHATE CAEAYIOMNE DYHKINH:
o [logkmouenue mnokanbHbIx ceredt (LAN) k TeppuTopualibHO-pac-
npeneneHabiM cetsim (WAN).
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e CoeMHEHNE HECKOJIBKUX JIOKAIBHBIX CETEM.

B ocHOBHOM uX MPUMEHSIOT JUIsi 00bEIMHEHUS CETel pa3HbIX TUIIOB, 3a-
YaCTyI0 HECOBMECTUMBIX IO apXUTEKTYpe U MPOTOKOJIaM, Hampumep sl 00b-
enMHEHUs JOoKalbHBIX ceTell Ethernet 1 WAN-coenuHeHUH, MCIOIB3YIOMIMX
nporokoiiel XDSL, PPP, ATM, Frame relay u 1. 1. Hepeako mapipyruzatop
UCTIOJNB3YeTCs JIIsl 00eCeueHusl JOCTyMa W3 JIOKATbHOW CETH B T00aibHYIO
cetb HTEpHET, OoCcylecTBsiss GYHKIMN TPAHCISAIUN aIPECOB U MEKCETEBOTO
DKpaHa.

Hamnpumep, mapmpyrtuzatop Wi-Fi ASUS DSL-N10 umeer ciemyromniue
XapaKTEePUCTUKHU:

— craagapt IEEE 802.11 b/g/n

— pabouas yactora 2.4 1T

— CKOpOCTb nepenauu Janubix o 150 Mbut/cex
— wMapumpyruzarop /[a

— ADSL 2+ mogem [la

— Touka gocryna  Jla

— kommytaTtop Ethernet 4 mopra

— wuntepdetic ceszu ¢ [TIK Wi-Fi; LAN.

JlaHHBIM MapUIPYTHU3aTOP MOXKET MCMOJIB30BATHCS ISl OpraHU3aluu J10-
MalllHel OecrpoOBOAHOM ceTH ¢ mojKiIoYeHueM k MuTtepHery no teineoHHOMY
npoBoay 1o TexHosoruu ADSL.

[Tpon3BoaUTEILHOCTh MapIIpyTH3aTopa (00beM IepeaBacMbIX JaHHBIX
B CEKYHIy) OOBIYHO NPOMNOPIHMOHAIbHA €ro CTOMMOCTH. I[lOCKOJIBKY Map-
HIPYTU3aTOp pabOTaeT Ha OCHOBE MPOTOKOJIA, OH MOYKET MPUHUMAThH PEUICHUE O
HAWTY4IlIeM MapHipyTe JOCTaBKU JIAaHHBIX, PYKOBOJACTBYSICh TaKUMHU (hakTopa-
MH, KaK CTOUMOCTb, CKOPOCTh JIOCTaBKHU U T.1. Kpome Toro, MapupyTu3aTopsl
MO3BOJISIIOT 3(PPEKTUBHO YIpaBisATh Tpa(UKOM IIUPOKOBEIIATEIBHON pacchll-
KH, oOecreurBas nepeady JaHHBIX TOJIBKO B HY)KHBIE TIOPTHI.

Mooemuot

Monemsl 1103BOJIsIOT nosb3oBatessiM [1K oOMenuBaThest nudopmanueit u
nojakIouathes k Internet mo oowuHbIM TenedoHHbIM TuHUSIM. Ha3BaHue «mo-
JIEM» O3HadaeT «MOMYISATOP/IEeMOAYIATOp». MojeM Komupyer Hu(poBbIe
curHanel, nocrynatomue ot 1K, B ananorossie win udpoBbie CUTHAIIBI, TIEpe-
JlaBaeMble MO TeNePOHHOU ceTH OOILIEro Mmojib30BaHus, a MOJIEM Ha IPUEMHOM
KOHIIE JIMHUU JIEMOAYJIUPYET 3T CUTHAJBI, CHOBA MpeoOpa3ys UX B MEpPBOHA-

JabHYyI0 HUPPOBYIO hopMmy.
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Monem moaaepuWBaeT B KaKIbIi MOMEHT TOJBKO OJHO COCIUHEHUE.
Jns TIK npumeHsitoTcst BCTPOEHHBIE U BHEIIHUE MOJEMBI, a JJIsl TOPTATUBHBIX
KOMITBIOTEPOB OOBIYHO UCTIONB3YyI0TCs MoaeMbl popmara PC Card.

MoneMbl UCTIONB3YIOT CHEIHaIbHbIE MPOTOKOIBI MOJIYJISIIIUN TIPHU Tepe-
nadye nHGpOopMaInu, KOPPEKITUU OMTUOOK M CIKATHS JTaHHBIX.

[IpoTokomnbl mepenayn JaHHBIX JUIi MOJEMOB yCTaHOBJIEHbI MexmyHa-
poaHbiM UHCTUTYTOM TenekomMmyHukamuii [TU (International Telecommuni-
cation Union).

OCHOBHBIMH XapaKTEPUCTUKAMU TIPOTOKOJIOB MEepeayy JaHHBIX SBISIOT-
Csl CKOPOCTh TEpeadyd W PeXUM: AYIUIEKC WIH MONyAyriekc. B momHomym-
JIEKCHOM PEXHUME YCTPONUCTBO MOXKET OJTHOBPEMEHHO TepeIaBaTh U MPUHUMATD
JTAHHBIE.

AHanoroBble MOJEMBI T'OJIOCOBOTO JMAINa30Ha HCIONB3YIOT MPOTOKOJIBI
V.42, V.42bis, V.92, no3Bossrorire 3G(GEeKTHBHO BBITOIHATH KOPPEKIMIO OIIH-
00Kk u cxaTtue gaHHbeIX. CKOpoCcTh nepegauun uHpopmauu st nporokona V.92
— 56 Kobur/c.

Mopembr DSL-texnomoruun (Digital Subscriber Line — mudpoBas a6o-
HEHTCKasl JIMHW) TIO3BOJISTIIOT OPTaHU30BaTh IU(POBYIO Mepenady JaHHBIX 10
TenedOHHON JTUHUHU, OJTHOBPEMEHHO Ta K€ JIMHHSI MOKET MUCIOJIb30BAThCS U JIJIS
OOBIYHBIX TeNe(OHHBIX Pa3roBOpoB. B mocieaHee BpeMs HIMPOKOE pacmpo-
CTpaHECHHE TONYYHJIO O€3IMMUTHOE MOAKIIOUeHHnEe K VHTEepHEeTY Mo TEXHOI0-
run ADSL (Asymmetric Digital Subscriber Line — acummerpuunas mudpoBas
aOOHEHTCKas JuHHSA) C ucrnoiab3oBanneM ADSL-mogemoB. CoennHeHHE SIBIIS-
€TCsl HEKOMMYTHUPYEMBIM, T. €. JJI1 MOJIKIIOYEHUS K MpOBaiepy AOCTATOYHO
BKJIFOUUTHh HACTPOEHHBIM MoeM U Kommbtotep. Texnonorus ADSL oGecneun-
BaeT CKOPOCTh HHUCXOJAIIETO IMOTOKA JaHHBIX (OT abOHEHTa K TpoBaimepy)
B ripeAenax ot 1,5 Mout/c 10 8 MOUT/C U CKOPOCTh BOCXOJSIIEIO IOTOKA
ot 640 Kbut/c 1o 1,5 Mout/c. CkopocTh OOBIYHO OTpaHUYHMBAECTCSI TIPOBaiiIe-
POM B 3aBHCHUMOCTH OT CYMMBbI €KEMECSYHOU a0OHEHTCKOM OIIaThl 32 COEIU-
HEHUE.

2.9 ObopynoBaHue 6ecnpoBOAHbLIX CeTen

BecnpoBoHOE COEIMHEHHE KOMIBIOTEPOB M TepupepuitHOro 06opyao-
BaHMS TIOJTy4aeT Bce OOJbIliee pacipoCTpaHeHHeE.

becnipoBoubie okagbHbie cetr (Wi-Fi) 03BONSIOT OPraHu30BaTh CBS3b
mexay IIK tam, rae 3aTpyaHeHO KaOenbHOE COEIMHEHHE WIM HeoOXoauma
HOJIHAsT MOOWJIBHOCTh. [IpyM 3TOM OHHM COBMECTHMBI C MPOBOTHBIMH CETSIMHU.
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2.9 O6opynoBanne O€CITPOBOAHBIX CETEH

Heo0xoauMo yuyuThIBaTh BO3MOXKHOCThH CO3/IaHMSI OECIPOBOIAHBIX COEIUHEHUMA
[1K npu nmpoekTupoBaHUU JIOOBIX CeTel — OT Majoro oduca 10 NpeanpusTUs.

B Hacrosiiee BpeMs Ha peIHKe ceTeBoro ooopynoBanus Wi-Fi npencras-
nser tpu crannpapra: IEEE 802.11a, IEEE 802.11b, IEEE 802.11g, IEEE
802.11n u IEEE 802.11ac.

Cranpapt IEEE 802.11a no3BosisieT nepenaBaTh JaHHbIE HA CKOPOCTH 10
108 M6uTt/c. DT 6ecnipoBoAHBIC ceTH paboTaroT Ha yacTtoTe 5 T u obecme-
YUBAIOT BO3MOXKHOCTh IIH(PpOBaHUs ¢ ucnonb3oBanrneM WEP.

Crannapt IEEE 802.11b no3Bosnsier nepenaBath JaHHBIE HA CKOPOCTH 10
11 Mb6ut/c u paboraer Ha yactoTre 2,4 Tl MO MPOTOKOIY IIMPOKOTOJIOCHOM
nepeaadu JaHHbIX - DSSS.

Cranpapt IEEE 802.11g ucnons3yer ckopocTh nepeaadu 10 54 Mout/c
u pabotaer Ha yacrore 2.4 ['ri — Toii ke, yTo U ycTpoicTBa cranaapra [EEE
802.11b, uro obecrieunBaeT COBMECTUMOCTD 3THX CTAHJIapTOB.

Crangaprt 802.11n moBeImaeT CKOpOCTh NEPEAAYN JAHHBIX MPAKTUYECKU
BUETBEPO IO CPABHEHHIO C YCTPOMCTBAMH CTAHAAPTOB 802.11g(MaKCHUMabHas
CKOPOCTh KOTOPBIX paBHa 54 MOUT/C), IpU YCIOBUM UCIIOJIb30BAHUS B PEXKUME
802.11n ¢ gpyrumu ycrpoiictBamu 802.11n. Teopernuecku 802.11n cnocoben
o0ecIeyuTh CKOpOCTh Tepenaun AaHHbIX 10 600 MOut/c, mpumeHsia nepeaaqy
JAHHBIX cpa3y no 4eTblpéM anTeHHaM. [1o ogHol anTeHHe — 1o 150 Mowut/c.

VYerpoiicta 802.11n paboratot B auanazonax 2,4—2,5 wim 5,0 I'T.

Kpowme Toro, yctpoiicta 802.11n Moryt pabotath B TPEX pexuMax:

* mHacienyemoM (Legacy), B KOTOpoMm oOecreunBaeTcs MOAAEPKKA
ycrpoiictB 802.11b/g n 802.114,

* cMmemaHHoM (Mixed), B KOTOpOM NOIJEPKUBAIOTCA YCTPOMCTBA
802.11b/g, 802.11au 802.11n;

e «uuctom» pexxume — 802.11n (MMEHHO B 3TOM PEXHUME U MOXKHO
BOCIIOJIb30BAThCSl MPEUMYIIIECTBAMU TOBBIIIEHHOW CKOPOCTU U YBe-
JMYEHHON NalbHOCTBIO TEpeayl JIaHHBIX, 00eCIeYMBAEMbIMU CTaH-
naptom 802.11n).

OHUM 13 OCHOBHBIX MOMEHTOB cTanjapta 802.11n sBisercs moaaepxka
texnonorun MIMO (Multiple Input Multiple Output, MHorokanaab-
HbI Bx0/1/Bbixo/). C momoibio TexHonorun MIMO peanuzoBaHa cmiocoOOHOCTh
OJTHOBPEMEHHOTO TpueMa/Tiepeaul HECKOJIBKUX MOTOKOB JaHHBIX 4Yepe3 He-
CKOJIbKO aHTEHH, BMECTO OJIHOM.

Cnemudukanus 802.11ac — manpHelmee pasButue crangapra 802.11a.
HoBbii1 cTanpapt paccuuraH Ha auara3oH S5 [T, HO pegycMaTpuBaeT BhIje-
neHue Oojee MMPOKUX YAaCTOTHBIX KaHAJIOB JJIsl Mepenayd JaHHbIX. BMmecto
nosioc yactot mupuHoit 20 MI'n, kak 3To mpegycmorpeno B 802.11a, 802.11ac
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Oyner omnepupoBath KaHajgaMmu mupuHoi 40 wim 80 MI'm, a MoxeT OBITh Jaxke
u 160 MI'u. Ilepenaua maHHBIX OyJeT MOCTPOECHA MO CXEME «MHOIOMOJb30Ba-
TEJIbCKUI MHOTOKaHAJbHBIM IPHEM — MHOTOKaHajbHas mepemada» (multiple
user-multiple input, multiple outputs, MU-MIMO). Cxema MU-MIMO o3Haua-
€T OJHOBPEMEHHYIO Iepelauy MOTOKOB HECKOJIBKUM TOJIb30BATEIISIM 110 OJTHUM
1 TE€M K€ KaHajaM.

O06opynoBaHue OECIIPOBOJIHBIX CETEH BKIIFOYAET CETEBBIC afanTephl, TOY-

ku jgoctyna (Access Point), GecripoBoHbBIE MapHIPyTH3ATOPBI (CM. PHCYHOK
2.46).

Cepeep KomnyTtatop Mogemn

WAN

WiFi Touka
A0CTyNa

Pucynok 2.46. JlokanbHas ceTh ¢ ucnonb3oBanuem Wi-Fi

B nacrosimee Bpems Wi-Fi agantepamu ocHamaroTcss Bce HOYTOYKH M
JIpyrue MOOWIIbHBIE YCTporcTBa (TaHmieTHbie kommbioTepsl, KIIK, kommyHu-
KaTopHI).

Wi-Fi aganrepsl 1y HaCcCTONb-
HbIx 1K BBITTyCcKaroOTCS A MTOAKITO-
yenuss k PCl-cnoty (puc. 2.47) wiu
USB-niopty. CyliecTByIOT TakkKe mMa-
TepUHCKHE MaThl HacTombHBIX [1K ¢
uaterpupoBanHeiMu Wi-Fi - amanTe-
pamu.

Croumocts Wi-Fi amanrepon
(1000 — 2000 py6.) HECKOJBKO BBIIIIE,
4yeM MpOBOJHBIX aganTepoB (200 —
300 py6.). Touka GecrpoBOAHOTO J10-
cryna crout 1500 — 3000 pyo0. Pucynok 2.47. Wi-Fi agantep ASUS PCE-AC6

138



2.10. JomomHUTETpHOE 000PYOBAHNE

2.10. QlononHutenbHoe obopyaoBaHue

[Ipexne Bcero 310 GUALTPHI MUTAHUS, KOTOPHIMU, KAK MUHUMYM, JTOJXK-
HbI OBITh OCHAIIICHBI BCE KOMITBIOTEPHI — pabovre CTaHIUH.

Ha cepBepax u Ha Te€X KOMIBIOTEPAX, IJ€ MPEABSIBIISIIOTCS BBICOKUE TPE-
OOBaHMSI K COXpPAaHHOCTH WH(POpMaIUU, HEOOXOIUMO HUCIIOIH30BaTh UCTOYHUKHU
oecriepeboitoro mutanus (MBI, UPS).

Ha3snauenne ¢unbpTpa nurtanusa (Hanpumep, Power Cube, cToMmMocTbro
okoj10 200 py0., cM. pucyHok 2.48) — 3amura OT KOPOTKOIO 3aMbIKaHUs, 3alllH-
Ta OT UMIYJIbCHBIX MMOMEX; SHEpTus ckauka 10 90 [[; cuia BXOAHOTO TOKA: 10
10 A.

Knaccuduxanus MBI npousBoautcs 0ObIMHO 1O ABYM 0a30BBIM IMOKa3a-
TEJIAM — IO €r0 MOIIHOCTH Y THITY.

HBIT mManoil MOIIHOCTH MOAKIIFOYAKOTCS HEMOCPEICTBEHHO K 3allvIac-
MOMY 00OPY/IOBAHUIO U MTUTAIOTCS OT AJEKTPUUECKON CETU Yepe3 IITENCEIbHbIC
po3eTKH. /[aHHBIE YCTPOMCTBA U3rOTABIMBAKOTCS B HACTOJBHOM, PEXE HAIMOJb-
HOM HCIIOJIHEHUH, a TaKXKe JJII MOHTaXXa B CTOMKY W BBINYCKAalOTCA B Juara-
30He MmomtHocTel oT 250 mo 3000 BA.

UBII cpeaneit MOITHOCTH UMEIOT BCTPOEHHBIN OJIOK PO3ETOK IS TIO-
KIIFOUCHUS 3allIUIIAaeMOro 000pyAoBaHus, JUOO TMOAKIIOYAIOTCS K TPYIIOBON
PO3ETOUYHOM CETH, BBIJCICHHOM Il MUTAHUS 3aIUIIAEMbIX JJIECKTPOIPUEMHHU-
koB. K muraromenn cetn »tu MBI noacoenunsrorcs
KabelieM OT pacHpeleUTeNIbHOrO IHUTa 4Yepe3 3a-
IIUTHO-KOMMYTallMOHHBINA amnmapar. OHU paccuuTa-
Hbl Ha YCTAaHOBKY KakK B CIIELIMAJILHO MPHUCIIOCOOJICH-
HBIX JJICKTPOMAIIMHHBIX MOMEIICHUSIX, TaK U B TEX-
HOJIOTHYECKMX KOMHATax, IJe pa3Meriaercss HHQo-
KOMMYHHUKAIITMOHHOE O0OpYJOBAaHUE M JIOMYCKaeTCs
IIOCTOSSHHOE TMPUCYTCTBHUE IEPCOHANA. THUIHUYHBIN
yana3oH ux MoIHocte — ot 3 10 40 kBA.

WBII GonbIioi MOIIHOCTH MOJIKIIOYAIOTCS K
MATAOIICH CETH C IMOMOIIBIO0 Kabelst OT pacipeaeiu-
TEJIBHOTO IIUTa 4Yepe3 3allUTHO-KOMMYTAIIMOHHBIN
ammapar, a K 3allHiIaeMoOMy OO0OpYIOBaHUIO — Yepes
BBIJICJICHHYIO TPYNIOBYIO PO3ETOYHYIO ceTh. OHHU
MMEIOT HAIlOJbHOE MCIIOJHEHUE JJI1 Pa3MEIICHUS B
CIIEIUAJIBHO TPHUCIIOCOOJICHHBIX SJIEKTPOMAIIMHHBIX

PucyHnok 2.48.
OWIbTP NUTAHUSA
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MOMEIIEHUAX. TUIUYHBIA AUana30oH MOIIHOCTENM oxBaThIBaeT 3HaueHus or 10

KBA /10 HECKOJIBKUX COTEH (Ha PBIHKE UMEIOTCS MOJEIU MOITHOCTHI0 710 800

kBA). ITapannensusie cuctemsl MBI u sHEpreTnyeckre MacCuBbl MOTYT UMETh

MOIIIHOCTH J0 HECKOJIBKUX THICSY KHJIOBOJIBT-AMIIED.

[To mpunuuny ycrporictea MBIl MOXXHO OTHECTH K ABYM OCHOBHBIM TH-

aMm:

¢ UCTOYHHUKH Oecriepe0oitHOro MUTaHus MaCCUBHOTO THIA C PEKUMOM PabOThI
«BHe nuHUK» (off-line). IlpuHuMn nEeUCTBUS 3aKIOYAETCs B MHUTaHUU
Harpy3ku (I1K) ot sHeproceru u OBICTPOM NEPEKITIOYECHUU HA BHYTPEHHIOO
PE3EPBHYIO CXEMY MPU OTKIOUYECHUM MUTAHUS WM BBIXOJIE HAIPSOHKSHHS 3a
npeAebl JOMyCTUMOro Jauana3oHa. Bpems nepekiitoueHusi 0ObIYHO COCTaB-
JISIET OKOJIO 4—12 Mc, 4TO BIIOJIHE JOCTATOYHO JJIS OOJIBIIMHCTBA TEXHUYE-
CKHMX CpPEeJCTB MHPOKOMMYHMKAIIUA C UMITYJIbCHBIMU OJIOKAMU MMUTAHUS;

¢ UCTOYHUKH OecrepeOOHOro MUTAaHWS aKTUBHOTO THUIIA C PEKUMOM PabOTHI
«Ha nuHUN» (on-line). [luraHue HaArpy3Ku OCYIIECTBIISETCS UCTOYHHKOM,
MOATOMY BpeMsl MEpPeKII0UeHUs] paBHO Hy0. Hapsigy ¢ pesepBupoBaHuEM
AIICKTPOCHAOKEHUS, YCTPOMCTBA CIIOCOOHBI 0OECIeYUTh HEOOXOAMMOE Ka-
YECTBO SJICKTPOIHEPIUU MPU €ro HAPYIICHUSX B MUTAIOUIECH CETH U (DUIIb-
TpalXIO IPUBHOCUMBIX TTOMEX.

Pucynok 2.49. Vctounuk Gecriepe0oiHOro MUTaHus
Ippon Back Comfo Pro 600 Ne
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KoHTponbHble Bonpockl K rnaee 2

1) KakoBo Ha3Ha4YeHHE MEPCOHAIBHOTO KOMITbIOTEpa?

2) Kaxkoe yctpoiicto I1K BrImonmHseT 00paboTKy uHpOpMarmmn?

3) Ot 4ero 3aBHCUT POU3BOAUTEIHLHOCTH Ipolieccopa’?

4) Kak BBITJISIIAT 3BOJIIOIMOHHBIN psijl TiporieccopoB Intel?

5) Ha3zoBute Mapku HauboJee MPOU3BOIUTEIIBHBIX ITPOIIECCOPOB

6) Uro Ttakoe uurcer?

7) YUewm oTiiMuaroTcst YnriceTsl i nporeccopor Core i3, Core i5 u Core 2

Duo?

8) Kakwue HHTErpupOBaHHBIC MTOJICUCTEMbI MOXKET UMETh YUIICET?
9) Yo Takoe MaTepuHCKas (MU CHCTEMHast) TuiaTa’?

10)
11)
12)

13)
14)
15)
16)
17)
18)

19)
20)
21)
22)
23)
24)
25)
26)

27)
28)
29)

30)

Kakue 60mbI11e MUKpOCXeMbI pa3MelIeHbl HA MAaTEPUHCKOM Tuiate?
Kaxkne 3anaum pemaer mukpocxema BIOS?

Ilepeuncnure CiOTHI, BHYTPEHHUE U BHEIIHUE ITOPTHI COBPEMEHHOU
MAaTEPUHCKOM IJIATHI.

KakoBo Ha3HaueHHE OCHOBHOM OIEpaTUBHON MamsTh?

B yeM ocoGeHHOCTH pabOThl JUHAMUYECKON NamMsITh?

Kakue Tunsl ycTpoHCTB XpaHeHust ntHpopManu Bel 3HaeTe?

Kaxoii npuHIum 3anucu nHPOPMaIUK UCTIONB3YETCs B BUHYECTEpax?
B yem ocobeHHOCTb 3anucu nHGOpMaIMU Ha ONITUYECKUE TUCKU?
Kakoit 06pem napopManmu MoxHO 3anucats Ha CD, DVD u BD muc-
KH?

Kaxkoii nmpuHUuMII 3an1ucy HHPOPMALIMK UCTIONB3YET (DIII-NaMSITh?
UYrto Takoe ctpumep?

Kakoii Tun ckanepoB Hanbosiee pacpocTpaHeH?

Yro Takoe nururaiizep?

Kakne oCHOBHbBIE XapaKTEpUCTUKN UMEKOT COBPEMEHHBIE BUAEOKAPTHI?
Onumure NpUHUKI PadOThI JKUIKOKPUCTAIIIMYECKOTO MOHUTOPA.
Kakne ocCHOBHbIE XapaKTEpPUCTHUKHA UMEIOT COBPEMEHHBIE MOHUTOPHI?
Kaxkoit mpunnun gopmupoBaHusi H300paKeHUs UCIIOJIb3YET Ja3epHbIN
npuHTep?

Kaxkoit mpuniun GpopMupoBaHus H300paKEHUS UCTIONIBb3YET CTPYHHBIH
npuHTEp?

Kakue yctpoiicTBa aiis paboThl co 3BykoM ucnonb3ytores Ha [TK? Ka-
KHE 3BYKOBBIE CXEMbI HCTIOJIB3YOTCS?

Kakoe o6opynoBanue UCTonb3yeTcs Ui paboThl JTOKAIBHBIX CETEH IO
texHonoruu Ethernet?

UYrto takue UBII (UPS)?
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masa 3. lNporpammHoe obecneyeHune

Bce nporpammuoe obecrieuenne (I10, software) mo HazHa4YeHHIO M HC-
MOJIb30BAaHUIO MOKHO Pa3/elUTh HA 2 OONBIINE TPYIIBI — CUCTEMHOE W TIPH-
KJIa/THOE.

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Cucremnoe IO — COBOKYMHOCTh MporpamMMm sl o0ecreueHus: paboThl

. KOMIOBIOTEpA.

P arare

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

puxkiaagnoe IO — kKomIuiekC mporpamMMm Ui pEUIEHUs 3a1ad OIpe-

© IEIEHHOT0 KJIlacca KOHKPETHOM MPEMETHOM 00JIacTH.

B TO xe Bpems, B COCTaB OCHOBHBIX CHUCTEMHBIX CPEACTB — OIEpaLu-
oHHbIx cucteM (OC) — BXOIOAT U KOMHOHEHTHI npukiaaHoro 110, nanpumep,
MPOCTEUIINE TEKCTOBBIE PEAAKTOPbI, IPOrpaMMBbI J1Jisi paOOThl ¢ MYJIbTUMEANA,
¢ Unrepuerom u apyrue. B cocraBe npuxmannoro [0 MOXHO BBIIEIUTH OCO-
Oyto rpynmy — cpeacta pazpadborku 10, HazHaueHHEe KOTOPBIX — pa3paboTka
HOBBIX MPOrpaMM, B TOM YHCJI€ U ONEPALIMOHHBIX CUCTEM. Tak 4To 3TH 2 00Jb-
LIME TPYIIIBI UMEIOT HEKOTOPOE MEPECEYEHUE 110 CBOMM KOMITOHEHTaM. MHorue
npyrue rpynnsl [1O Takke UMeroT 001111e KOMIIOHEHThI, HAlpUMep CUCTEMA aB-
TOMaTHU3alUNA YIPABICHUS MPEANPUATHSIMHU PabOTAET C CUCTEMOM yIpPaBIICHHUS
0azoii manubix (CYBJI), umeer cpenctBa pa3pabOTKH, MOXKET OOMEHHMBATHCS
uH(popmanueit ¢ CAIIP, u 1. n. Ha pucynke 3.1 noka3ana knaccudpukanus [10,
KOTOpas YYUTHIBAECT HAJTUYHME OOIIMX KOMIIOHEHTOB B pa3nuyHbix Bumax [10 u
B3anMojielicTBUE pa3nnuHbiX BU0B [10.

Cucremuoe ITO IIpuxkaaguoe ITO

My abTH- l N\
u/ MexHa . IIpouee
Onepannonn \ ' no

HnTepneT ‘ CHereMBbl
CHCTe\lbl | aBTOMATH3aUHH
B o | ynmpaBjeHHs |
Jpaii- xmcxl:oe Hrpb1 \npexmpmsiTESME | Od¢ucuoe
BePbI 0o CpeacTea | | 1o
paspaborkm

Pucynoxk. 3.1. Knaccudwukamus nporpaMMHOT0 00ecTiedeHMs
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be3 cucremuoro 1O He MmoxeT paboTaTh HU OuH KoMmmbloTep. Hanbonee
pacnpoCTpaHEHHOW OIEpalMOHHON CHUCTEMON B HACTOSIIEe BpeMs SIBISETCS
Microsoft Windows. paiiBepsl (mporpammesl, obecrniednBatonue padory OC
co Bcemu komnonenram I1K) moryt npucyrcrBoBars B coctaBe OC, HO a4 ca-
MBIX HOBBIX MAaT€PUHCKHX IUIAT U BHEIIHUX YCTPOMCTB MOCTABIISIOTCS OTICIb-
HO. B cepBucHoe 110 BXoasT mporpamMMmbl IPOBEPKU TUCKOB U (DailioBoi cH-
CTEMbI, aHTUBUPYCHBIEC TIPOrPAMMBbI, APXHUBATOPHI, IPOrPAMMBI 3aMMCH ONTHYE-
CKHX JIFICKOB, TIPOTPaMMBI 00CTy)KMBaHUS KOMITBIOTEPHBIX CETEH U TIp.

Cpenn mpuknagaoro IO ocoboe MecTo MO CIOXKHOCTH pPa3pabOTKH,
BHEJIPCHUS W DKCIUTyaTallH, 10 KOJIWYECTBY KOMIIOHEHTOB CUCTEMBI, TI0 00be-
My oOpabaTbiBaeMoil HHGOPMAIMK 3aHUMAIOT CUCTEMbI KOMIUIEKCHOM aBTOMa-
TU3AIMK YIPABJICHUS MPEANPUATUSIMU, HA BEpXHEM ypoBHE KOTOopbix — ERP-
cucteMmbl (ERP — Enterprise Resource Planning). B cocraBe ERP-cuctembr —
HECKOJIBKO JECSATKOB IMOACUCTEM, padoTaromMX ¢ HH(OpManuenr Kopropaiuu
(ITnanuposanue, Ilpouszsoocmeo, Cnavrncenue, Cknaowvt u covim, Punancovl v
np.), Bcs mHpOpMAIMsA XpaHHUTCS Ha cepBepe 0a3 manHeix Oracle wmu Mi-
crosoft SQL Server, B cucteMy BXOIST TakyKe CPEICTBA pa3pabOTKH MOIYJICH
TUTst paboThI ¢ 6a30¥ TaHHBIX, CPENICTBA JIJIST B3AUMOJICHCTBUS C CHCTEMaMH aB-
tomatuzanuu npoexkruposanus (CAIIP) u npyrumu cuctemamu.

Cpenu ocHoBHOM Macchl moib3oBarenedt IIK oOsi3aTenbHBIM KOMITO-
HeHTOM [10, ycTaHOBIIEHHOTO HAa KOMIIBIOTEPE, ABISIOTCS O(PHCHBIC CUCTEMBI, B
COCTaB KOTOPBIX BXOJAT TEKCTOBBIM pefaakTop, TaOimuHbIi nporeccop, CYB/,
oprasaiizep u cpeacrna sl pabOThl ¢ 3JIEKTPOHHOM MOYTOM, CpelicTBa pas3pa-
00TKHM npe3eHTanui U 1p. B Haiei ctpane 3To 00buHo cucrema Microsoft Of-
fice.

IIpouee I1O B cxeMe pucyHke 3.1 — crenuanbHble MATEMATUYECKUE TTPO-
rpaMMbl, IPOrPAMMBI-TIEPEBOITYMKH, MPOTPAMMBbI JIJIsl PACIO3HABAHUS TEKCTA U
rojoca, 00yJarIue mMporpaMMbl, SKCTIEPTHBIE, TEONH(DOPMAITMOHHBIE CUCTEMBI
Y MHOT'O€ JIPYTOE.

[Tomumo wnaccudukanuu [1O Mo Ha3HAYEHUIO CYIIECTBYET €HI€ OJIHA
KJ1accu(UKaIus — ppIHOYHAS.

JTuyenzuonnvie wiu Kommepueckue npozpammsr (Commercial ware)
pacnpoCTpaHsIETCs] HA KOMMEPYECKOM OCHOBE. [[ns mosrydyeHus mpaBa Ha HC-
MOJIb30BaHUE TAKUX MPOTPAMM HEOOXOAMMO KYIUTh IK3EMIUISIP TUCTPUOYTHUBA
Takoi mporpaMmebl. [1opsiTok UCTIOBE30BaHME TIPOTPAMMBI OTOBAPUBACTCS B JIH-
[IEH3MOHHOM corJanieHnu, noaauHuocTs [1O nmoaTeepxaaercs cepTuduxaTom
(Certificate of Authenticity), umeronUM YHHUKaIbHBIH KO KaKIOW KOIUHU
muctpuoytuBa (product key). CToumMoCTh JIMIIEH3MOHHOW OINEPallMOHHOW CH-
crembl Windows Vista cocrasisier okosio 815 py6. mist Bepcun Starter, okosno
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3000 py6. ms Home Premium u 4000-12000 py6. mist Bepcun Business. Ctou-
mocThb cuctembl Microsoft Office B pasnmuunoii komruiekTaruu ot 190 1o 11000
py0. ITaker paspaborunkor Visual Studio Professional Edition 2008 crout 60-
nee 80000 pyo.
Becnniamnusie npocpammer (freeware) — pacrnpocTpaHstOTCS aBTOpaMuU
OeckopbicTHO. Yame Bcero 3To HEOONBIIUE MPOrPaMMBbI, HANTHMCAHHBIE OIHUM
WJIM HECKOJIbKMMHU TPOTPAMMUCTAMHM JJIsl Ce0sl, U TPEJIOKEHHBIC MU JIJIST 00-
LIET0 MOIb30BaHusA. Takue nporpaMMsl MOXKHO HauTu B MHTEpHETE.
Ycnosno-oecnnamnvie npocpammor (Shareware) 3aHUMAaOT IpoMe-
KYTOYHOE TIOJIOKECHHUE MEXy KOMMEPUECKUMH U OECIIATHBIMH ITPOTPaMMaMH.
Camast MaccoBas TpyIila IporpamMmm, B KOTOPYIO BXOJIAT MPAKTUICCKUA BCE YTH-
JIMTHI, @ YaCTO M BECbMa CEPbE3HBIC, HY)KHBIC MHOTUM TPOTPAMMHBIC TTAKETHI.
OTH POrpaMMbl IPEAOCTABIIIOTCS OECIUIATHO, OJTHAKO MO UCTCYCHUHN OTpeJie-
JICHHOT'O CpOKa HEO0OXOMMO 3aIUIaTUTh WX aBTOPY WIIH PacIpOCTPAHUTEIIO HE-
OoublIyt0 cymMMy. B mpoTHBHOM citydae mporpamma Jiu0o He 3arpyKaeTcsl, JIH-
00 HAYMHAET Ha/I0eAaTh MPOCKOaMU O €€ PEruCTPaIlUH.
Ilpoonvie eéepcuu npozpamm (trialware) — 3To0 MOJHOIICHHBIE BEPCUU
KOMMEPYECKHAX CHUCTEM, KOTOPhIE MOKHO HCIIOJNB30BaTh KaKOE-TO BpeMs Oec-
wiatHo. [1o ucTedeHnn ATOro BpeMeHH MporpamMMbl TIPEKpaIiarT padoTaTh.
Jlemo-6epcuu (demoware) — 1eMOHCTPALMOHHBIC BEPCUN KOMMEPUYECKIX
nporpaMM W UTP C OTPaHUYCHHBIMH BO3MOXKHOCTSMH. Harpumep, ¢ BBIKITIO-
YeHHOW (PYHKIIMEH COXpaHEHUs JTOKYMEHTOB B TEKCTOBOM PEIAKTOpE, C Orpa-
HUYCHHBIM KOJIMYECTBOM 3amuceil B 0a3e JaHHBIX MHPOPMAIIMOHHON CHCTEMBI
WIN C HECKOJILKUMHU TYpaMHU B UTpax.
Kpynnuenimmm npousBoaurenem komMmepueckoro [IO saBnserca kop-
noparst Microsoft (em. www.Microsoft.ru wm www.Microsoft.com), kotopas
HIPOU3BOIUT cieayroinue rpymmsl [10:
1) omeparnuonnsie cuctemsl (Windows);
2) o¢pucuoe 1O (Microsoft Office System);
3) cpenctBa st paspaborunkoB-niporpammuctoB  (Microsoft Visual
Studio u ip.);

4) cepep 6a3 ganubix (Microsoft SQL Server);

5) cucremsl aBTOMaTH3aMM yrpasieHus npennpustusmu (Microsoft
Dinamics);

6) 1O ms KITK, KoMMyHHKATOPOB;

7) WrpsblL.
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3.1 OnepauynoHHbIe CUCTEMDI

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
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@ynkunu coppemennon OC s 11K:

. YnpaBneHue KoHdUrypaumen KoMnbloTepa.

. YnpaB/ieHWe npoueccamMm, NOTOKaMM U 3aaHUAMM.
. YnpaBsieHWe namATblo.

. O6ecneyeHne MHpOpMaLMOHHOM 6€30MacHOCTM.

. YnpaBneHue noacMcTeMon BBOZa-BbiBOAA.

. YnpaB/ieHue BHeELHeN NaMATbIo.

. YnpaBneHue ¢an10BoM CUCTEMOM.

. Noppeprkka ceten.

0O NOoOUTA WN ==

B ympaBinenun koHduryparmeit kommpioTepa (B OC Windows) xiro-
YEeBYI0 POJIb MTPAIOT JIaHHbBIE, COXpaHsSEMbIE B peecTpe ITON cucTteMbl (Oa3a
JAHHBIX OOIICCHCTEMHBIX W TOJb30BAaTEIbCKUX TApPaMETPOB) W HHCTPY-
meHTapuii yrnpasineaus Windows (WMI).

[Ipouiecc B OC — ucnonHsieMas nporpaMma 1 €€ JaHHbIe B 3aKPHITOM a/]l-
PECHOM TPOCTPAHCTBE, JaHHBIC 3AIIUTHI U MPOYNE OOBEKTHI, MPUHAJICKAIINE
nporeccy.

ITOTOK — HEKOTOpBIM KOMIIOHEHT BHYTPHU MPOLECCA, KOTOPBIN IOIyYaeT
MPOLIECCOPHOE BPEMSI JIJISl BBITIOITHEHHUS.

3ananue (JOD) — COBOKYIHOCTH MPOIIECCOB, YIPABISICMbIX KaK €IHAs
rpynma.

OC ympaBnsieT BUPTYAIbHOW MaMsTBIO, KOTOPYIO IPOEHUpyeT Ha (u3u-
YECKYIO MaMATh KOMITBIOTEpA.

HNudopmarmonnas 6e30MacHOCTh NMPeyCMaTPUBAET 3aIIUTY JIFOOBIX pa3-
JIEJISIEMBIX CUCTEMHBIX 00BEKTOB ((haiiIoB, KaTajJoros, MPOIECCOB, TOTOKOB U T.
1.), ayTeHTU(UKALNIO TMapoJiel MPH PErucTparuu, MpeaoTBpalleHue HECaHK-
IIMOHUPOBAHHOTO JOCTYyMAa, ayAUT COOBITUI B cUcTeMe (BEECHUE KYPHAIOB CO-
OBITHIA).

Jucnerdep BBOoAa-BeiBosia OC MOAKITIOUAET MPUIIOKECHUSI U CUCTEMHBIE
KOMIIOHEHThl K BHUPTYaJIbHBIM, JIOTUYECKUM M (U3MUYECKUM YCTPOHCTBaM, a
TaKKe  ONpenensieT  HHPPACTPYKTYpy, MHOJACPKHUBAIOIIYI0O  JpaiBepshI
YCTPOWCTB.
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YrnpaBiaeHue BHENIHEH NaMAThbIO BKJIIOYAET OpraHM3aiuio padoThl C
KECTKUMU U TUOKMUMH JAUCKAMHU, C ONTUYECKUMH JTUCKAMHU, MarHUTHBIMH JICH-
Tamu, IIAII-NAMSITBIO U IPYTUMHU YCTPOUCTBaAMHU.

Yupapnenne (GhailJIoBOW CHCTEMOU, ONpPEAEIISIONIed METOJbl XpaHEHUS
uH(popMaIui Ha AKMCKax, BakHeumas @yukuus aro6oit OC. Muorue OC noa-
JEP>)KUBAIOT PabOTy C HECKOJbKUMHU (aIOBBIMU CHCTEMaMH, HaIlpumep,
Windows 2000, XP u ero 6osiee HOBbIE BEpCHH MOTYT YIPaBJIATh (HalIOBBIMU
cucreMamu NTFS (ocHoBHas miss MarHuTHBIX auckoB), FAT12, FATI6,
FAT32 (0 ocaoBHbIMH it DOS u Windows 3.1 - Me), CDFS u UDF
(nnst mazepHbIX AUCKOB). i ympaBieHUs MCIONb3yeTcs ApaiiBep (aitiioBoit
CUCTEMBI, KOTOPBIM Yepe3 JpaiiBephl YCTPOMCTB BHEIIHEW MaMATH padoTaeT ¢
uH(popmalueit sjoruaeckux ToMoB. OCHOBHBIE PYHKIIUU pabOThI ¢ HHGOpMAITH-
et (parinoBoii cucremsr — CreateFile (coznate daiin), ReadFile (untaTs daiin)
u WriteFile (zanicars B daiin).

[Momneprkka cerelt MpUCyTCTBYET BO Beex coBpeMenHbix OC. B OC Win-
dows nosiBunack ¢ Bepcuu 3.11. K dersipem 0a30BBIM THIIAM CETEBOTO TPO-
IPaMMHOI'0 00ECTIEUeHUsI OTHOCSITCSI CETEBBbIE CNYKObI, IPOrpaMMHbIE UHTEP-
deticel ceTeBoro mporpaMMmHoro obtecriedeHust (ceresbie API), mpoTokonbr u
JpaiBEPbl YCTPOMCTB CETEBBIX aJanTepoB. MHOrOypoBHEBas ApXUTEKTypa
MOJJICPKKU CeTell 00ecreunBaeT €€ JIETKYIO PacIIMPSIEMOCTh NP TMOSBICHUU
HOBBIX CETEBBIX MPOTOKOJIOB M HOBOTO 00OPY/I0BAHMUSI.

3.1.1 UcTtopusa pas3sutua onepauymnoHHbix cuctem ans MK

IlepBoiii nepconanbublii KoMnboTep PC mosBuics B aBrycre 1981 roma
(IBM 5150 PC: 4.77-MHz Intel 8088 CPU, 64KB RAM, 40KB ROM, 5.25-
JTUMOBBIN (prionmu-auckoBo) ¢ onepanronHon cucremoit PC-DOS 1.0. Jlanee
Ha PBIHKE NOSBWINCh Tak Has3piBaeMmble [IBM-coBmecTrMble nepcOHaIbHbBIE
KoMmIbloTepbl. OnepallioHHasi CUCTEMa 3THX KOMIIBIOTEpOB HasbiBasiach MS
DOS 1.0 — kopriopanust Microsoft npenocraBuia B pactiopsikeHue GUpPM, MPo-
M3BOJISIIIMX 3TU MAIIMHBI, TOYHYIO KOIMHIO onepainmonHoi cucremsl PC-DOS.

Bcero 6wu10 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 Bxoauina B coctaB Windows 95 u ot-
JIENbHO HE BBIMTyCKaJIach.

Bce Bepcun MS DOS 6pimn onno3agaunbivu OC ¢ TEKCTOBBIM HHTEP-
delicom u ymnpaBieHHEM U3 KOMaHAHOU cTpoku. [IpaBna, OCHOBHOM mporpam-
MOl TOro BpemeHu, obseryaBuieil padory c¢ QainoBoit cuctemoit, 0bu1 Norton
Commander — ¢aiioBbIii MEHEIKEP, UMEBIIHMIA 1BA OKHA JJIs MMOKa3a Marok
(directory — kaTaymoroB, Kak UxX TOTJa Ha3bIBaJIN) U (aiioB.
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OcunoBoii MS DOS O6pur 1 aiim — KOMaHAHBIM IIpPOIIECCOD
command.com. CyimiectBoBaau emie 2 CKpbITHIX (aiia — i1bmbio.com wu
ibmdos.com (wiu ux anamoru) — Moayib pacmupenus BIOS u momynb oOpa-
OOTKHM MpephIBaHUH, a TAK)KE JTOCTATOYHON OOJIBIIIOE KOJIWIECTBO YTHIIHT (CITy-
KEeOHBIX MPOrpamMM) U JIpaliBepOB BHEIIHUX YCTPOUCTB (MporpaMm AJisg paboThl
C KJIaBUATYpPOH, MBIIITKOW, IPUHTEPAMU U TIp. iepudepueii).

Hexotopeie komanast MS DOS MoOryT MCIONb30BaThCsS U B HACTOSIIEE
BpeMs B kKoMaHIHOM uHTepnperarope Windows (okHo mporpammber cmd.exe,
noxoxkee Ha ceanc MS DOS, Ho um He sBsOIIEECs, CM. PUCYHOK 3.2), obec-
MEYMBAIOIEM TEKCTOBBIM HHTEpPEic Mexay nosb3oBateneM u 3toil OC, Takue,
KaK:

dir — mpocMoTpeTh cMcok (aiiIoB TEKyIero karajaora (Mamnku);

Ver — y3HaTh BEPCHUIO ONEPANIMOHHON CUCTEMBI;

cd <uMs> — CMEHUTH KaTaJIor;

md <uMms> — co3/1aTh MOKATAJIOT;

C:\> D: — cMEHHTP TEKYILIHUI;

COpY... — KOmUpoBaHUE (ailsioB;

time, date — mactpouts Bpems u naTy Ha cuctreMHbIx yacax [1K u gp.

[TonmHbIi CITMCOK BBIBOIUTCS 10 Koman e help, conepkut 86 komaH.

BN C\Windows\system32\cmd.exe |ﬂ|ﬁ]

Microsoft Windows [Version 6.1.76601
{c) Kopnopauws Mawkpocoetr (Hicrosoft Corp.), 2009. Bce npaea zawMueHu .

C:\Users\a.groshevrcd c:\

c:\>dir/w ]
Tom B yctporictee C uMeeT mMetky Yista
CepuriHwi HoMep Toma: 9B9E-6DID

CogepxuMoe nanku c:

[ATI] autoexec.bat config.sys [Converted Filesl
[DepositFiles] [divx] [Downloads] [fixboot]
[inetpubl logfile [PerflLogs] [Program Files]
[PS14HDc_WYM] [pspl [Temp] [Toshibal
[UsSD1 [Users] [vbscripts] [Hindows]

3 saunoe 9 203 saut

17 nanok 28 285 595 648 aut ceoBogHo

c:\>md Proba

c:\>copy c:\confTig.sys c:\Proba
CkonupoBaHo ®aunoB:

c:\om

e -

Pucynok. 3.2. Komanausiid uateprperarop Windows (cmd.exe)
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[Tepsrie Bepcun Windows ucnonb3oBaimm MS DOS st cBoeit mHCTA-
nsiuuM (YCTAaHOBKH Ha KOMIBIOTEP) Wi 3amyckanuch u3 MS DOS.

Cospemennbie Bepcun Windows He ucmonb3yroT s dTux meneir MS
DOS, HO Moryr 3amyckaThb HEKOTOpPHIE W3 IpOorpaMm, HamucaHHBIX s MS
DOS B okHe wiM B MOJHOKPAaHHOM pexkume. OHAKO, CIOKHBIE MPOTrPaMMBI
st MS DOS (Hanmpumep, Urpbl), He 3alTycKaroTcs B ociaenHux Bepcusx Win-
dows. [lyis 3TO# HeauM MOXKHO HCIIOJIb30BaTh nporpammy DosBox (Free Soft-
ware Foundation, Inc), Bepcun KOTOpOH CYIIECTBYIOT ISl MHOTHX COBPEMEH-
Hbix OC.

Uctopus pazsurus OC Microsoft Windows naganace 20 HosiOpst 1985 T.
C BBIXOJIOM II€pBOil Bepcuu. Brimyckom 3toit Bepcun pupma Microsoft 3assuina
O CBOMX HAMEPEHUSAX Pa3pabOTKH MEpCIeKTHBHOW MHOT033JaqYHOMN OTepaIuoH-
HOUM cucTeMbl ¢ TrpaduueckuM HHTEpercoM sl ObICTPO pPa3BUBAIOIIMXCS
IBM-coBMeCTUMBIX MEPCOHAIBHBIX KOMITBIOTEPOB.

Windows 1.0 Mora ucrnoiab308aTh 256 BETOB, MMEIa OKHA U3MEHIEMO-
ro pa3mepa, 00JacTh CBEPHYTHIX MPOTrpaMM (IMEpBOHAYAIHHYIO KOHIICTIIIHIO TTa-
HEJW 3aJ1a4), CIOCOOHOCTh HACTpanmBaTh BHJ OKOH. MiCrosoft Bxirounsia B Hee
TO, YTO MBI Teneph Ha3biBaeM Ilanesb ynpaBiienusi. OHa uMena 3JIeMEHThI HH-
Tepdeiica, KOTOpbIC MPUCYTCTBYIOT B Ceroausmuux Bepcusax Windows kak mo-
JI51 peAaKTUPOBAHUS, KHOTIKH, TOJIOCHI MPOKPYTKHU U ITYHKTHI MEHIO.

B untepdetice Windows 1.0 okHa mMorim ObITh pa3BEpHYTBI, CBEPHYTHI
win pacniosiokensl psoM (tiled). OxHa He MorIM MepecekaThesi, YTo ObLIO He-
yA00HO TIpu paboTe ¢ OONBIINM UX KOJTUYECTBOM.

B cucremy ObuIM BKJIFOUEHBI TPUIIOKEHUS: MEHEKep (ailyioB, KaleH-
Japb, KapTOTeKa, 3aNUCHAs KHIDKKA, KAJbKYISITOP, Yachl U TEIEKOMMYHHUKAIIH-
OHHBIE TporpaMMebl. [lombp30BaTeNh MOT MEPEKITIOUATHCS MEXITY HECKOIBKUMU
3aIyleHHBIMH ITPOTPaMMaMH, T.€. CUCTEMa ObLJIa MHOT'03a/1auHOM.

C nossienne HOBBIX mnpoueccopoB st 11K coBepmencTBoBanace u OC
Windows, pacuupsiics 00beM MaMsITH, ¢ KOTOPBIM OHa MorJia paboTarh, Mo-
SIBWJIMCH TIEPBBIC MPOTrpaMMBbI, HamucaHHbIe JUisi padorel B Windows (mepBas
Bepcust TekctoBoro peaakropa Word for Windows Beimia B 1989 r.).

Windows for Workgroups 3.11 ¢ moaaep)kkoi OJHOPAHTOBBIX CeTeH
Bbien 15 ¢espans 1994 r.

Yytp panbiie, B aBrycre 1993 r. nossunack HoBas OC — Windows NT
3.1 («HoBas Texunomorusi» — New Technology, Tak opuuuanbHO TpakTOBaIU
abopesuatypy NT B Microsoft ). Microsoft co3ian HOBYIO OlepaliiOHHYIO CH-
cremy ¢ Hyisg. Windows NT Obut mepBoii onepanuonHoi cucremoin Windows,
KOTOpasi ObUTa MpeHa3HaueHa Ui OpraHu3alliy BbIIeIeHHOTO (aiinoBoro cep-
BEpa B COCTaBE JIOKAIBHON CETH U BKJIOYAJIa MOJIEPHKKY BBHICOKOIPOU3BOIU-
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TEIBHBIX KIMEHT-CEPBEPHBIX OM3HeC-mpuiiokeHnid. OnepanroHHas cuUcTeMa
uMela psiJl HOBBIX KITFOUEBBIX OCOOEHHOCTEH: MPUOPUTETHBIN MHOT03aJaYHbIH
ranupoBIUK it WiNndows-nipriioKeHuid, HHTeTpUpPOBaHHAs padoTa ¢ CeTs-
MU, pa3TpaHHuYEHUs] TpaB TOJIH30BATENCH IS cepBepa JIOMEHa, IMOAJepIKKa
OS/2 u POSIX nozacucrem, MOAAEPKKa MHOTOMPOIIECCOPHOU apXUTEKTYPHI,
HOBas Oosee HajexHas QaitnoBas cucrema NTFS.

Windows NT 3.1 Obu1 co3/1aH IS JEI0OBBIX MOJIL30BATENIEH U ObLI BbI-
NyIIeH B ABYX penakuusix: Server edition — mgus cepsepos (Windows NT Ad-
vanced Server) u Workstation edition — mist pabounx craHmumii (63 BKIItOUe-
HUS B COCTaB MTOCTAaBKU CEPBEPHBIX CITYXKO).

Peanpro OC Windows Havasia mupoko HCITOJIb30BaThes B 1995 T. ¢ BHI-
xoaoM Bepcuu Windows 95, nmeBlIiiei HOBBIH rpaduueckuii HHTEpdeEiic, OueHb
ynoOHbIH B pabore. OCHOBHasi Macca MPUKIAAHOTO MPOTPaMMHOTO obecreue-
HUSI cTaja BeIMycKathes aiist aTot OC.

Windows 95 yxe He rpaduueckas oOonouka mosib3oBarens it MS
DOS (kak 310 OBIIO B IPEABIAYIIIUX BEPCHAX), a MOTHOIEHHAS MHOI03a/1aqHas
32-paspsigHasi onepanroHHas cucTeMa. XOTs MOJb30BaTelN MOTJH BUIETh OK-
Ho MS DOS B mporiecce 3arpy3ku, cucreMa 3amensiia cooorr MS DOS 7.0 mo-
CJI€ TOTO, KaK 3arpykajiach MOJHOCTHIO.

OC Ha sape NT monyuwsia IupoKoe pacupoCTpaHEHUE cpear OOBIYHBIX
nojib30BaTeed ¢ BeimyckoM 25 oktsops 2001 r. OC Microsoft Windows XP,
KOTOpasi MMeJjla HOBbIM rpaduueckuil nHTEepdenc, MUCroyib3oBana, Kak OCHOB-
Hyt0, (haitmoByro cucteMy NTFS u mmena BO3MOKHOCTh pa3rpaHUYEHUS MPaB
HoJIb30BaTeNIel Ha JIoKajdbHOM KommbroTepe. Cucrema Windows XP co3nasa-
Jach Ha OCHOBe ycoBepieHcTBoBaHHOro komxa Windows 2000, mpuyem ObLIu
pa3paboTaHbl pa3IMYHbIE BEPCUU JJIS MOIh30BaTENeH JOMAITHUX KOMITBIOTEPOB
u OusHec-monb3oBateneii: Windows XP Home Edition u Windows XP
Professional.

30 saBaps 2007 roma Obla BBITYIIEHA B IPOJIAXKY €IIIe¢ OJ[HA HAITMCAaHHAS
nojHocThIO ¢ Hylis1 OC — Microsoft Windows Vista.

22 oktsi6ps 2009 roma B mpojake oduimanbHo mossuiaack Windows 7,
Windows 8 — 26 okTs6ps 2012 roga, Windows 8.1 — 18 okts6ps 2013 roza.

B Tabmuie 3.1 mpuBeneHbl CBEEHUS O BPEMEHHU BBITYCKA Pa3TUIHBIX
Bepcuit OC Microsoft Windows u mokazana JuHaMHUKa M3MEHEHHUS TpeOoBa-
HUll K 00beMy onepatuBHoU namaru 11K
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Tabauma 3.1. OcHoBHbIe 3Tansl pazsutus OC Microsoft Windows

Windows ¢ ¢aitnoBoii . . . .
Ton crerTemoii EAT Windows ¢ ¢aiisioBoii cuctemoii NTFS
BBIINIyCKa B e OIl1, MB,
MUHHUMYM
1985 1.0
1987 2.0
1990 3.0
1992 3.1
1993 NT 3.1
1994 3.11 NT 3.5
95
1995 (OIT ve menee 16 MB) NT 3.51
NT Server 4.0 16
Lok NT Workstation 4.0 12
NT Server 4.0
1997 Enterprise Edition 64
98 NT Server 4.0
o (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 X
Standard Edition, Enterprise| 128 (256)
2003 Edition, Web Edition
Server 2003
Datacenter Edition 512 (1024)
2007 Vista (x86 un x64) 1024
2008 Server 2008 (x86 u x64) 2048
1024 nis X86
2009 7 (x86 v x64) 2048 115 X64
1024 s x86
2012 8 (x86 1 x64) 2048 11 X64
1024 s X86
2013 8.1 (x86 n x64) 2048 115 X64

Tpebdoanust OC Microsoft Windows Vista u Windows 7 k oosemy OII1
coctasisier 1 I'b mis Bepcuit Home Premium / Business / Ultimate npu stom
Tpebyercst He meHee 16 ['b cBoOoHOTO MecTa Ha KECTKOM JTUCKE JIJIsT YCTaHOB-
KH CUCTEMBI.
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N3 tabmuret 3.1 BugHO, uTO TpedoBanue o oobemy OII, koTopoe ObLTO
Y OCTAeTCs IJIaBHBIM JUMUTUPYIOIUM (aKTOpoM it ycTaHoBKU HoBor OC Ha
IIK, B 1996 r. osu10 Hrke mrs Windows NT Workstation 4.0 (12 MB), dyem
s Windows 95 (mpu onnHakoBoM rpaduueckoM uHTEpdeiice cuctem). Dup-
ma Microsoft oxxunana nepexona Ha OC NT ms [1K, paGoraronux Ha mpe-
NpUsATUAX, OJIHAKO Ooisiee pacrpocTpaHeHHbIMU Bepcusamu OC ocTaBaiuch
Windows 95 u 98. TToBcemecthsiit iepexoa k Windows na siape NT, kak cka-
3aHO BBIIIE, Tpou3omien Toiabko nocie 2001 r. Windows XP okazanace camoit
JOJITOKUBYIIEH BepcHel, oHa ObUIa JTUAUPYIONIEH Ha MPOTSHKEHUH HE MEHee S5
net B 2001 — 2007 r.

Hoersre OC Windows 7 u Windows 8 npeabsBISIOT TOCTaTOYHO BBICO-
kue TpedoBanus Kk koHpuryparuu [1K u He MOryT moHOIEHHO (QYHKIIMOHUPO-
BaTh Ha craphix [IK. Bricokue TpeOoBaHMS MPENBABISAIOTCS HE TOIBKO K 00be-
my OII, Ho u k rpaduyeckoit Buneonoacucreme 1K (32 OutHbiii BUumeoagantep
c anmapaTHoil noaaepxkoi DirectX 9, Mmunumym 128 Mb rpaduueckoii nams-
TH, arrapaTHas MOIJIepP>KKa MUKCEIbHBIX Ieraepos 2.0).

3.1.2 dannoBble cuctembl

Daiinosas cucmema — METOJbI OPTAHU3ALUK XPAHEHUS U HCIONb30BA-
HUs WHGOPMAIIMA BO BHEIIHEW MaMATH KOMITbIOTEpa, KOTOPOU SIBJISIFOTCS Mar- -
- HATHBIC U JIa3€PHBIC TUCKH, (DIIIMI-TAMATh M IPOYHE €€ BHUIBI. :

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

RN

Kaxnas onepanuonHas cucteMa UCIOJIb3YeT OJHY OCHOBHYIO (haiijIOBYIO
CUCTEMY, a TaKXe JIOMOJIHUTEIIbHO MOXET paboTaTh C HEKOTOPBIMH JIPYTUMU
(baii10BBIMH CUCTEMAMM.

A @Daiin — ynopsioueHHasl COBOKYITHOCTh MH(GOPMAIIUM HA JUCKE, UMEIO- N
~ 11asg CBOE UMS4L. ’

s daitnoBoii cuctembl NTFS Teoperndecku daiin — egununa uHGOp-
Mmaru, uMmerornas Homep B Master File Table (MFT, oGrmieit Tadmure ¢aiiios),
OJTHAKO Ha MPAKTUKE BCE K€ OCHOBHOM aTpuOyT (haiina — ero umsi.

Coxpanenue uHdopmanuu o (aitiax odecrieunBaeT QaiiaoBas cUCTeMa.
[IpaBuna nmeHnoBanus ¢aiaoB, CIOCOOBI TOCTYMA K TaHHBIM (paiisa, CTpyKTypa
€ro JJAHHBIX 3aBUCSAT KaK OT THIA MCIOJb3yeMOu (haljIoBOM CUCTEMBI, TaK U OT
tuna Qaina. PainoBas cuctema OepeT Ha ceds pa3menieHue HHPOpMaIUU
daiina Ha nucke, coxpanenune nHpopmaimu 00 3ToM B Tabnuile paityioB qucka u
o0ecIedeHue TOCTyNa K TUM JTaHHBIM.

Kpome nmenu kaxapiii aiti MOXKET IMETh B IPYyTrUe CBONCTBA:
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— pacmpeHue UMeHu Qaitra, XapaKTepHU3yroIIee ero TUI (CUMBOJIBI
mocje IMOCIeIHeH TOYKH, CIPaBOYHHK THIOB cM. http://open-
file.ru/);

— aTpuOyThl (ApPXUBHBIN, TOJIBKO YTEHHE, CKPBITHIN, MHU(DpPOBAHHBIN U
mp.);

— BpeMSsI CO37[aHusl, U3BMEHEHHSI, TIOCJICTHETO OTKPBITHS;

— TpaBa JiocTyna (6€30MacHOCTh);

— MeTalaHHbIe (Ha3BaHUE, TEMa, KIIFOUEBBIC CII0BA, aBTOPHI U TIP. ).

Kaxnprit mormueckuii pasien »KeCTKOTO JUCKAa MOXKET ObITh oT(opmaTH-
pOBaH B TOW MW WHOU (haiiymoBoi cucteme. Hanmpumep, ocHOBHOU (aiinoBoi
cucremoit OC Windows na siape NT siBasiercs NTFS. Oxnako OC Windows
XP moxer Takke pabotaTh U ¢ HHGOpMaLIMEH, XpaHAIIEeHCs Ha pa3jienax JucKa
c ¢aiinmosoii cucremoit FAT u FAT32.

[Ipu opranuzanuu pasznenoB B NepBbId ceKTop Aucka (uuauuap 0, rojgoB-
ka 0, cektop 1) 3aHOCHTCS TIIaBHAs 3arpy3o4uHas 3amnuchk — Master Boot Record
(MBR). B neii comepskarcs:

1) ucnomHsEMBI KOJ — MporpaMma HavajdbHOW 3arpy3Ku (BHECUCTEMHBIH
3arpy3uuk — Non-system bootstrap);
2) Tabmuia pasjenoB — tabiuna pazouenus aucka (Disk Partition Table).

B tabnuie pazOueHust Aucka coaepkaTcs CBEICHUS O TOM, C KaKuX IU-
JUHAPOB, TOJIOBOK U CEKTOPOB HAYMHAIOTCA M KaKUMHU 3aKaHYMBAIOTCS UMEIO-
niMecss Ha JUCKe pazfensl. B 3Toil Tabnuile Takxke coaepKaTcs yKa3zaHus s
cuctemHoit BIOS, kakoii U3 pa3iesioB SBISETCS 3arpy304HbIM, T.€. TJ€ CIEAyeT
UCKaTh OCHOBHBIC (pailyibl onepannoHHON cucTembl. CeKTopa U TOPOXKKH (op-
MUPYIOTCS BO BpeMsi HU3KOYPOBHEBOT'O (pOPMATUPOBAHUS MPHU M3TOTOBICHUU
KECTKOTO JAUCKa (pa3mep cekTopa paBeH 512 Gailr).

[TockonbKy (paiiioBbI€ CUCTEMBI SIBJIAIOTCS OOLIUMM XpaHUauuieM (aisios,
MPUHATICKAIINX Pa3HBIM TOJIb30BATENSAM, CHUCTEMBI yrpaBiieHus (daimamu
JIOJDKHBI 00ecTieurBaTh aBTOPU3AIMIO JOoCcTyna K ¢aiinaM. B obmem Buje moj-
XOJl COCTOUT B TOM, YTO IO OTHOIICHUIO K KaXKIOMY 3apeTUCTPUPOBAHHOMY
MOJIL30BATENI0 TAHHOW ONEPAIIMOHHON CUCTEMBI I KaXA0r0 CYIIECTBYIOLIErO
daiina yka3pIBalOTCS JEHCTBHSI, KOTOPBIE pa3pelieHbl WIH 3alpelieHbl JAHHOMY
MOJIB30BATEIIO WM Ipymne noib3oBareneid. B coBpemennbix OC mis 1K npen-
OIpeeNIeHbl 3 OCHOBHBIE T'PYIIBI C Pa3HbIMHU IpaBaMH: AJMHHHCTPATOPHI,
ONBbITHBIE MOJIb30BATEJIH, N0JIH30BATEH.

ITepBoii daiimoBoii cucremort mist [IK 6sma FAT — daittoBas cuctema
onepanuonHoi cuctemMbl MS DOS. Dta cucremMa W B HacTosIee BpeMs HC-
noJib3yercst Juisi (popMaTUpOBaHUSI JAUCKET (Ha CMEHY KOTOPBIM YK€ ceiuac
npuna USB-dmm-namsts). [lo3anee nossunace ¢ainosas cucrema NTFS,
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pa3paboranHas juis oneparonHon cuctembl Windows NT 3.1, 6onee 3¢ dek-
TUBHAsl M HaJIeKHasl JUIs paboThI ¢ TuckaMu Oombiioro oobema. Opnako NTFS
TpeOyercst s HOpMaldbHOM pabOThl OOJBIIMKA O0BEM OINEpPATUBHOM MaMsITH
IIK, yvem FAT (B 90-x romax 20 Beka IIK o6wsruno mmenu OIl He Gomee 8
MbBaiiT).

C BerxonoM Windows 95 mosBiiiack BO3MOKHOCTb UCIIOJIB30BATh JJIMH-
Hble UMeHa ¢aiiyioB B ¢aitoBoii cucteme FAT32 u xecTkue JTUCKU OOJBIINX
00BEMOB.

B daitnoBeix cuctemax FAT u NTFS moxer cymecTBoBaTh HECKOIBKO
JIOTUYECKUX JHUCKOB (KaXIbli BUHUECTEP MOJXKET OBITh OJHHMM Pa3lesioM WA
MOXKET OBITh Pa30UT Ha HECKOIBKO JIOTHUYECKUX JUCKOB, OOIIHE CETEBBIC Pecyp-
ChI TPU HEOOXOAMMOCTHU TAK)KE€ MOT'YT OBITh MOAKIIOYEHBI KaK JTOTUYECKHUE JIUC-
ku). Kaxaplil moruueckuit JUCK UMEET UMSl — JIaTUHCKasi OyKBa C JIBOCTOUHEM.
A: u B: 3ape3epBupoBanbl 1 (IOMMH-IUCKOBOJIOB; JKECTKHE, JIa3epHbIE, CeTe-
Bble ucku — C:, D: u T. a.. C 3TOro "MEeHH HAaYMHAETCS JEPEBO KATaJIOTOB JMC-
ka (cM. pucyHok 3.3). [lomHoe ums (aiina HaYMHAETCS ¢ UMEHM JIHCKa, Jaliee
MOXKET MJITH TIepevyuciieHre nanok (myTh K (ailiny), mociaeaHuM UaeT ums Qaii-
ma.  Hampumep,  E:\Program  Files\Microsoft
Office\Officell\ Winword.exe. Takum oOpa3zom, B

4 M| KomnetoTep

¢ b = Disk C ()
3TUX CHUCTEMAaX MOMKET CYILECTBOBATb HECKOIbKO  y Disk XP (D)
U30JIMPOBaHHbIX (paiaoBbIX nepeBbeB. Kaxplil gaiin 4 Disk ASG (E)
UMEeT pacIIupeHue (CUMBOJIbI IOCJIE IOCIeTHEH )i Downloads
Toukd B wumeHu ¢aitna — Winword.exe, 3ass- - JJ Dump_C 09 07
kal2.12.2006.doc). 4 |, Program Files
Ha IIK wmoxer wucnonb3oBarbcs Takxke OC . | Iy ABBYY Lingvo 10

Linux, kotopas umeer cobcTBeHHyI0 (aiinoByro cu- . 0 Corel
N N - || DOSBox-0.72
creMy. [IpMHLIMIHAIBHOE OTIMYME 3TOM (DaiIoBoi o

o Download Master
CUCTCMBEI OTCYTCTBI/IC HMECH OJUCKOB U pacmnpeHI/m 4 Microsoft Office

daiinoB. DTo HeHTpaM30BaHHas (ailioBas cucrema, .
BCSI COBOKYITHOCTh KaTaJIOroB W (paijioB mpeacTanlie- . | MEDIA
Ha KakK €QuHOE JepeBO. IS MOAKIIOYEHUs THCKOB 4 | OFFICELL
UCIIONB3YeTCSl Omepalys MOHTHPOBAaHUS JUCKOB K L 1031
o0me (aioBoi cucTeme. b 1033

CD u DVD naucku ucnonp3yroT GaiaoBbie CH-
CTEMBI, TPEHA3HAYCHHBIE CITCIIUATIBLHO TSI PaOOTHI C
orntuaeckumu auckamu (ISO 9660, CDFS, UDF u

np.).

Pucynok 3.3. JlepeBo
KaTaJoros (IaroK)

B daitnoBoii cucreme FAT kaxIplii JIOrM4ecKUil paszien Jucka (ToM)
uMeeT coOCTBeHHYIO Tabnuity pasmemnienus daiiios (File Allocation Table —
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FAT), koTropast BRIIOTHSIET ABE (GYHKIMH: COAEPKUT MH(POPMAIIHIO pacipee-
JIEHUS TaHHBIX Kaxaoro (paiiyna mo kiacrepaM paszena qucka B (popme crmucka
CBS3€I MOJyJIel pacupe/leNICHUsI U YKa3bIBAET, KaKue KJIACTEPbl CBOOOIHBI.

Ha pucynke 3.4 nmokazana cTpykTypa Toma B cuctreme FAT.

3arpy304HbIi EAT Konust | KopneBont | daiisibl 1
CEKTOp paszaeina FAT KaTaJor | KaTaJoru

Pucynok 3.4. Ctpykrypa Toma B FAT

Tom, oTdhopmMaTUpPOBaHHBIM IS HMCIOJIB30BaHUS (HalIOBON CHUCTEMBI
FAT, pazmeuaetcs 1o kiacrepam (MUHUMAaJIbHAs agpecyemasi equHuna B Qaii-
JoBoi cucteme). Pa3mep kiacrepa 1Mo yMONYaHUIO ONpPENEIseTcs pa3MepoM
TOMA.

B nasBanme Bepcun FAT BXOZUT YHUCIIO, KOTOPOE YKa3bIBAET paspsji-
HOCTh, TIPUMCHSICMYIO IS WJICHTU(HKAIIMA KJIACTEpOB Ha JuCKe. 12-
pa3psaHbIil uaeHTudukaTop kinactepoB B FAT12 orpannunBaeT pazmep JUCKO-
Boro pasgena 2'% (4096) kmacrepamu. FAT16 — 3a cuer 16-paspsuiHBIX HiICH-
TH(HUKATOPOB KIACTEPOB — MOXKET apecoBaTh g0 2™ (65 536) kiactepos. B
Windows 2000 pa3mep kiactepa FAT16 Bapbupyercs ot 512 6aiit 1o 64 Ko,
no3tomy pasmep FAT16-toma orpanuuen 4 1'6. Pazmep kiacTepoB, UCIONB3Y-
embix Windows 2000, 3aBucut ot pa3mepa Toma (Tadnmma 3.2).

Homnb3oatenns MMECT BOSMOX-  Ta@mura 3.2. Pa3mepsl KJ1acTepoB B
HOCTP YKa3aTb Jpyroun pasMep Kia- FAT16 no ymMom4aHuio
cTepa, OJHAKO  YCTaHABIMBAEMBbIil Komnuuectso | Pasmep
pa3sMep He MOXKET OBITb MEHBIIE pa3- Pazmep CEKTOpOB B | KitacTe-
Mepa mo ymomuammio. Orpanmuenme | Pasaena, Mb

: kinacrepe | pa, Kb
cucteMbl FAT Ha pasmep Jtoruuecko- 0_32 1 0512
ro aucka coctasisieT 4 Gb. daiinoByro 33_64 2 1
cucremy FAT, He peKOMEH10BAJIOCH 65— 128 4 2
UCTIOJIB30BaTh AJII TOMOB, pa3Mep Ko- 129 _ 256 ) 4
TOpbIX mpesbiman 511 Mb. 557 _ 511 16 8
QaitnoBast cucrema FAT32
: 512 — 1023 33 16
BriepBble mosiBmwiack B Windows 95
OSR2, 3arem wucnonb3oBajgach B 1024 — 2047 o4 52
Windows 98 u Windows ME, L2048=4096 128 o4

FAT32 ucnonb3yer 32-pa3psiaHbie UISHTUDUKATOPHI KIACTEPOB, HO MPU ATOM
pe3epBUpyeT crapiine 4 6ura, Tak uTo d3(PpPEeKTUBHBIN pazMep uaeHTUGUKaTOpa
Kkjactepa cocrapisier 28 Out. IIoCKOIbKY MakCUMalbHBIA pa3sMep KIacTepoB
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FAT32 pasen 32 KO, teopermueckm FAT32 wmoxer paborate ¢ 8-
TepabalTHBIMU ToMaMH (Tabnuia 3.3).

[ToMumo OGomblero MNPeaeIbHOTO

4pcia  KJIAcTepOB  MIPEUMYIIECTBOM
FAT32 niepenr FAT12 u FAT16 spisercs 1o TOMaX FAT32 no ymonyanuro

Ta6mmma 3.3. Pa3mep kiacrepoB

TOT (PaKT, 9TO MECTO XPAHCHHSI KOPHEBO- Pasmep pasjena Pazmep
ro katajora FAT32 He orpaHu4eHo knacrepa, Kb
npenonpeneaeHHoi oomacTpio Toma, mo- | OT 32M6 no 8I'6 4
ATOMY €ro pasmep He orpanmdeH. Kpome 8-16T16 8

Toro, sl Gonbieii HamexxHoctn FAT32 16 -3216 16
XPAHUT BTOPYIO KOIHIO 3arpy304HOM 3a- Oonee 3210 32

nucu. B FAT32, kak u B FAT16, makcumanbHbiil pasmep Qaitna pasex 4 [0,
MOCKOJIBKY JIJTMHA (Dailyia B KaTaJlore ONMUChIBACTCS 32-OUTHBIM YHCIIOM.

darinoBas cucrema NTFS obecrieunBaeT MpOM3BOAMTEIBHOCTD, HAJIEK-
HOCTh M COBMECTUMOCTb, KOTOpPbIE€ HE B COCTOSIHUM TNPENOCTaBUTH (ailoBas
cuctema FAT. NTFS paspabarsiBasiach C 1eIbl0 00ECIIEYCHHS BBICOKON CKO-
POCTU M HAJISKHOCTH BBITIOJIHEHUS oTiepaniuii ¢ dainamu (BKIIto4as 4TeHHE, 3a-
MUCh, TIOUCK) TPU UCTIOIB30BAHUU JAUCKOB Oonbimx o0bemMoB. NTFS ucnomns-
3yeT 64-paspsiiHble MHIEKCHI KiactepoB. JTo mo3Bossier NTFS aapecoBath
ToMa pasmepoM 10 16 sx3adait (16 muuapaos 16).

NTFS nmonnep>kuBaeT KOHTPOJIb JOCTyMNa K mamkaM u (¢aiinaMm Kak s
JIOKQJIbHBIX, TAK U CETEBBIX PECYPCOB.

Kak u npyrue ¢aiinossie cucrembl, NTFS genut Bce monesHoe MecTo
JIMCKAa Ha KJIACTephl — aJpecyeMble OJOKH JaHHBIX, pa3Mep KOTOPHIX MOXKET
ObITH OT 512 Gaiit 10 64 Kb6aiT (cM. Tabnuiry 3.4), cTaHAapTOM CUHUTAETCS Kila-
ctep pazmepom 4 KoOaiir.

NTFS momnepxuBaer psia JOMOIHUTEIBHBIX Tabauna 3.4. Pazmepsl
BO3MOXKHOCTEM — 3a1uTy (ailyioB U Kataaoros, guc- KIACTEPOB B NTFS mo
KOBBIE€ KBOTHI, CKaTHe (paitjioB, CHMBOJIbHBIC CChIIKM _YMOJTIaHUIO

Ha OCHOBE KaTajoros I/IVHIHquOBaEIHe. Pasmep Pa3mep
Onno u3 BaxkHenmux cBoiictB NTFS — goc- passiena, MB KJ1acTe-
cmanaeaueaemocms. 11py HEOXKUITAHHON OCTAHOBKE pa, Kb
CHCTEMBI IIeIOCTHOCTh MeTajaHHbIx ToMa FAT mo- | S12 mmenee | 0,512
’)KeT OBITh yTpaueHa, 4TO BBI30BET mHoBpexaenue | 913 —1024 1
CTPYKTYpHl KaTajoroB M 3HaumTenbHoro ooOnema | 1025 —2048 2
nanHbX. NTFS Benmer sxypHan usmeHeHuit Mmetagan- | Oonee 2048 4

HBIX IIYTEM MNPOTOKOJIMPOBAHUS TPAH3aKIMUK, IO3TOMY LEIOCTHOCTH CTPYKTYP
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(daioBol CUCTEMBI MOXET OBITh BOCCTaHOBJIIEHA 0€3 moTepu MHPOPMAIMH O
CTpYKType (hailyioB UK KaTajaoroB (OJHAKO JaHHbIE (aiijIoB MOT'YT OBITH MOTE-
psiabl). TpaH3akius — omnepanus, BHITOTHSIONMIASICS 110 MPUHITUAITY «BCE WIIA HU-
yeroy». [Ipu Hey/nayHOM BBITIONIHEHUH omepanuu B (aiaoBoil cCUCTEME MPOMC-
xonut omkam (roll back), mocie KOTOporo cucremMa BO3BpaIllaeTCsl B UCXOIHOE
COCTOSIHHE, B KOTOPOM OHa ObLIa /IO Hadaja TPaH3aKIIUH.
NTFS — 3To He TOJIbKO BOCCTaHABJIMBaeMasi, 3allUIIEHHAs, HAJEKHAs U
s dexTuBHAs daiioBas cHUCTeMa, CIOCOOHas padoTaTh B OTBETCTBEHHBIX HH-
dbopmanrionHbIx cucteMax. OHa TMOAJEPKUBAET PANl JOMOJHUTEITBHBIX BO3-
MOYHOCTEMN:
— (¢alibl U KaTajJord MOTYT COJIepPKaTh HECKOJIBKO MTOTOKOB JTAHHBIX;
— uMeHa (aiioB, KaTaJloroB U TOMOB UMEIOT KoaupoBKy Unicode;
— YHHBEpCaTbHBI MEXaHW3M HHIEKCAIUU (HaiyioB ISl YCKOPEHHS UX TI0-
UCKa;
— JIMHAMHYECKOE MepeHa3HAuYCHNE TUIOXUX KIIaCTEPOB;
— pabora co cxaTeIMU (haiiamu;
— MPOTOKOJUPOBAHUE U3MEHECHHUI;
— KBOTHI TOMOB, UHJAMBUAYaJbHBIE IJIs1 KAKIOTO MOJIH30BATENS;
— OTCISKHBAHUE CCHUIOK (TIPaBUIIBHOCTH CCBHUIOK SpibikoB U OLE-cBs3eit
IIPH TIEPEMEIEHUN HCTOYHHUKOB);
— mmdposanue (Mexanusm Encrypting File System — EPS);
— mnogaepxkka POSIX (4yBCTBUTENBHOCTh K PETHCTPY B UMEHAX, LEMOYEU-
HBIE pa3pelnieHus J0CTyna, METKA BpEMEHU U3MEHEHUs (aiiioB).

B NTFS Bce nanubie, XpaHsmuecs Ha TOMe, coAepkarcs B daiinax. ITo
OTHOCHUTCS M K CTPYKTypaM JaHHBIX, UCIOJIb3YEMbIM I TTOMCKAa U BBIOOPKHU
(aiinoB, K HAYaJILHOMY 3arpy304YHOMY KOAY U K OMTOBOM KapTe, B KOTOPOH pe-
THCTPHUPYETCSI COCTOSIHHE MpocTpaHCcTBa Bcero toma (meramanueie NTFS).
XpaHeHue BceX BHJIOB JaHHBIX B (aiax mo3BossieT (ailyioBoil cucteme Jerko
HaxXOJWTh U MOJJEPKUBATH JaHHBIC, & KKIbIH (ailll MOXeT OBITh 3alUIIEH
JECKpUNTOPOM 3amuThl. Kpome TOro, mpu mMOSIBICHHM IIOXUX CEKTOPOB Ha
nucke NTFS moxer nepemectutsh (haiiiibl MeTaJaHHBIX.

Huck NTFS nenutcs Ha nBe dactu. [lepeie 12% nucka OTBOASATCS MO
MFT 30mny — npocTpancTBO, B KoTopoM pacrtet daitn MFT (Master File Table,
riaBHas Tabnuua ¢aiiaoB, M. pUCYHOK 3.5). DTO cAelaHo JJisi TOro, YTOObI
daiin MFT ne Obu1 pparmenTupoBan. Ho korja Bce ocTaqibHOE MECTO Ha JAUCKE
3anonHsgercs — 30Ha MFT MoeT HECKOIBKO pa3 YMEHbIIIAThCS B JiBa pasa, Io-
Ka 3TO BO3MOXKHO (Ha OOJIBIIMX JHMCKax 3Ta 30Ha — AecATkd ['b u momHOCThIO
noxa ¢aiin MFT He ucnonb3yercs).
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L~
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Pucynoxk 3.5. Ctpykrypa Toma B NTFS

MFT peanu3zoBana Kak mMaccuB 3amuceid o (aiimax U mamkax (HoMep B
MFT, ums, pa3mep, TOJOKECHHUE HA JMCKE OTACIbHBIX (PAarMEHTOB W T. I).
Pasmep kaxxmoii 3amucu o ¢aine ¢ukcuposan u paseH 1 K6. Kpome MFT B
KopHeBOM Katajiore kaxjaoro toma NTFS umeercst Habop ¢aiiioB MeTagaHHBIX
¢ uHdopmanueit, HeOOXOAUMOI ISl peau3alii CTPYKTYphl (aiioBoi cucre-
Mbl. Imena Bcex (aitmoB Meramanueix NTFS HaumHaroTcs co 3Haka Josuiapa
($), xors 3TH 3HaKU CKPBITHL. Tak, ums ¢aitna MFT — $MFT (cm. Tabmiuiy 3.5.
Octanbhubie daiiasl NTFS-Toma sBistoTCst OOBIYHBIME (haillaMy U KaTaJIOraMH.

Tabmuma 3.5. Meradaitnel NTFS

Nwms daiina |Hasnauenue

SMFT daiin MFT

SMETmirr | KON IEPBLIX 16 3anuceit MFT, pa3melienHas nocepeanHe auc-
Ka

$LogFile dbaitn moxaepKKH KypHAIUPOBaHUS (JI0T-(aiin)

$Volume ciyxeOHast uH(pOpMaIHs O TOME — METKa TOMa, Bepcus (ainoBoii
CUCTEMBI, T.1.

SAttrDef CIIMCOK CTaHJIAPTHHIX aTpHOYyTOB (paitiioB Ha TOME

3. KOPHEBOM KaTajor

$Bitmap KapTa CBOOOJJHOTO MecTa TOMa

$Boot 3arpy304HbBIN CEKTOP (€CIIM pa3ell 3arpy30uHbIi)

$Quota ¢ait, B KOTOPOM 3amucaHbl MpaBa MOJIb30BaTeNeii Ha UCTIOIb30-
BaHHE JUCKOBOro mpoctpancTa (C NT5)

$Upcase TabaMIa COOTBETCTBUS 3aIrJIaBHBIX U MPOMHUCHBIX OYKB B UMEHAX

(baiioB Ha TEKYILIEM TOME

B tabnuie 3.6 nmpuBeaeHbl CpaBHUTEIbHBIC JaHHBIC 10 (halJIOBBIM CH-

cremam FAT u NTFS.
Tab6muma 3.6. CpaBuenue daitnoBsix cucteM NTFS u FAT

HaumeHnoBanue NTFS FAT FAT32

Hoctyn k ¢ait- |Windows 2000, XP, |MS-DOS, |Windows 95 OSR2, 98,
JaM JIokalbHBIX |cemeiictBo  Windows|sce Bepcun| ME, 2000, XP,
pasnenoB aucka |Server 2003, Windows, |Windows Server 2003

n3 OC

Windows NT 4.0 SP 5/OS/2.
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iy OoJee o3 JHue
Munnmansaeii |10 MbB dnonnu- 33 MB; 32 I'b B Win-
pa3Mep ToMa JTUCK dows 2003
Maxkcumanbubiii |16 Th munyc 4 Kb nns|4 I'b. 2 Th
pazmep ToMa TUHAMUYeCKUX quckoB|He mos-

C pa3MepoM cekTopa 4 |IepKuBaeT

Kb JTIOMEHBI
Maxkcumaneabiii |16 Th munyc 64 Kb |2 T 4Tb
pa3mep daiina

Ecnmu Bel ucnionb3yere onepanmonnyto cucremy Ha siape NT (Windows
XP, Vista, 7), To UCHONB30BaTh KaKylo0-a1M00 (aiIoByl0 CHCTEMY, OTIHYHYIO
oT NTFS — 3HauuT CyIecTBEHHO OrpaHUYMBATh CBOE YA00CTBO M THOKOCTh pa-
00TBHI camMOil OmepalMOHHON CHCTEMbl. MHOXECTBO TOJIC3HBIX BO3MOXKHOCTEM
NT Hanpsmyro 3aBsi3aHO Ha (PU3UUECKYIO U JIOTHYECKYIO CTPYKTYpYy 3ToH (haii-
JIOBOM CUCTEMBI.

daitnoseie cuctemsl CD u DVD nuckoB — CDFS u UDF.

CDFS unu daitnoas cuctema CD-ROM, nmeer 0THOCUTENBHO MPOCTOM
dbopmar, onpeaenennbiii B 1988 rony npumenutensHo k Hocutensm CD-ROM,
npeaHa3sHaYeHHBIX ToabKO 1 uteHus. B OC Windows peanuszoBana CDFS
coBMectumasi co cragaaproM ISO 9660, koropas NOAAEpKUBAET IJIMHHBIC
umeHa ¢aiinoB B coorBercTBum ¢ ISO 9660 Level 2. ®opmar CDFS ouenb
MIPOCT U TTIO3TOMY €My MPHUCYIIL P OTPAHNYCHUMN

— JyMHA UMeH (aiIoB M KaTajJoroB HE JIOJDKHA MPEBHINIATh 32 CUMBOJIOB;
— TayOvHa BIOXKEHHSI KaTaJIOr0B HE MOXKET MIPEBHINIATH § yPOBHEH.

CDFS cuuraercst ycrapeBmuM (GOpMaToOM, TOCKOJIBKY MPHUHSAT HOBBINA
crangapt s komnakt-auckoB — Universal Disk Format (UDF). Windows
nojaepxxuBaer QaitnoByto cucremy UDF, coBmectumyto co cranpaptom [SO
13346. Accommarmmuss OSTA (Optical Storage Technology Association) onpene-
muna UDF B 1995 roay xak (opMat MarHUTOONTHYECKUX HOCUTEIICH, TJIABHBIM
obpazom DVD-ROM, npennaznavuennsiii ais 3amensl CDFS.

daiinoBas cucrema UDF o6nagaror cieayronuMu IperuMyInecTBAMH:

— JuiMHa uMeHu (aitna — 10 255 cuMBOJIOB;

— MakcHMajbHas JuiMHa myTy — 1023 cumBona;

— uMeHa (ailyioB MOT'YT BKJIIOYAaTh OYKBBI KaK BEPXHEro, TaK U HIKHETO
perucrpa.

Windows Vista u Windows 7 nmoanep:xuBaroT padoTy ¢ GhaiIoBbIMHU CH-
cremamu CDFS u UDF.
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3.1.3 OnepaumnoHHble cuctembl Windows Vista, Windows 7 u
Windows 8

OC Windows Vista u coznannas Ha ee sape Windows 7 mpu3BaHBI MO-
MOYb MMOJIH30BATENIO ObICTpEe PaboTaTh ¢ OOMBITUM KOJIMYECTBOM UH(POPMAIIUH
Pa3HBIX THUIIOB, XpaHSAIIEHCS Ha KOMIIbIOTEpE. ITOMY CIIy>KaT YCOBEPIIEHCTBO-
BaHHbIe MeHIO [lyck, [Tanens 3ana4, [[poBONHMKY M MHOKECTBO APYTrUX HOBOB-
Benenuit. Windows 8 umeer HOBBIM MHTep(dEc, afanTUpOBaHHBIN I pabOThI
C CEHCOPHBIMH MOHUTOPAMH.

CymiectBytoT 32- u 64-pazpsansie Bepcun 3Tux OC (B oqHOM qucTpHuOy-
tuBe 111 Windows 7), mpuyeM BO3MOXKHOCTh MCIOJIb30BaHUsl 64-pa3psiHble
BEPCUU MOXKET OBITH OIpeIesIeHa CaMOi MPOrpaMMON YCTaHOBKH.

Cemetuicmea Windows

CylecTByeT HECKOJIbKO OCHOBHBIX BapraHTOB (BbimyckoB) Windows,
JJ1s AOMaIlIHUX TTOJb30BaTEIIEH:

1. Home Basic ([lomarrasst 6a3oBas)

2. Home Premium (/Iomamissisi paciiupeHHast)
LIt peAnpusTUiA:

3. Windows Vista Business uiau Windows 7 Professional

4. Windows Ultimate (Makcumansnas)/Windows Enterprise.

Kpome Toro, cymectByer momoiaHUTenbHBIM BbImyck Window Starter,
MpeAHA3HAYECHHBIN JJIsI JOMAIIHUX MOJIb30BaTEIEH HA4aJbHOI'O YPOBHS pa3BU-
BAIOIIUXCS PHIHKOB.

W3BectHbI ueThipe peaakiuu Windows 8:

. Windows 8 (Windows 8 Core)

. Windows 8 IIpodeccuonanbnas (Windows 8 Pro)

. Windows 8 Kopniopatusnas (Windows 8 Enterprise)
. Windows RT (s ARM nporieccopos).

Boeimycku paznuyarorcsi BO3MOXHOCTSMHM M KOMIUIEKTOM YCTaHaBIIU-
BAEMBIX Ha KOMIIBIOTEPE KOMIIOHEHTOB, BXoAsMX B coctaB OC, NOMHBINA CIH-
cok paznuunii cM. B [lpuioxkenun 2.

HexkoTopseie caMble CylIECTBEHHBIE PA3JIMUNS BBIITYCKOB:

— uHTepdeiic monp3oBarens Windows Aero, apxuBanus (HaiaoB MOJIb-
30BaTeJIs MO PACHKMCaHUI0 — HEOCTYIHBI B BeITycke Home Basic;
— TOAJIEp)KKA JABYX MPOLECCOPHBIX COKETOB, TEHEBOE KOMHMPOBAHUE IS

BOCCTAQHOBJICHUSI MPEIBIAYIINX BEPCHU JOKYMEHTOB — HEIOCTYIIHBI B

Home Basic u Home Premium.
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— Windows Media Center u DVD-cTyaust npucyTCTBYET TOJIBKO B BBIITYC-
kax Home Premium u Ultimate;

— POAMTENBCKHA KOHTPOIb — OTCYTCTBYET B BBIIycKax BuSiness wu
Enterprise;

— pacro3HaBaHHE PEYH — OTCYTCTBYET B BBIITycke Business;

— mmdposanue aucka Windows BitLocker u Bo3sMOXHOCTH BBIOOpa S3bI-
KOB MHTepdeiica moyb3oBaTens s BceX crpaH mMupa (36 S3bIKOB) —
Tonbko B Enterprise u Ultimate.

TpeodoBanns k KomnbloTepam Bbimycka Windows Premium u cuctem-
HbIC TpeOOBAaHUS I UCIIONIb30BaHUs nHTepdeiica Windows Aero coBmamaror.
MununmanbsHbie TpeOoBaHus i 32-x paspsaHoit OC:
» 32-paspsiaubiii (x86) win 64-pa3psaHbiil (x64) mporeccop ¢ TaKTOBOU
9acTOTOW | rurarepii WM BbIIIE

* 1 rura6aiit (I'b) (mns 32-paspsiaHoii cuctemsl) unu 2 I'b (s 64-
Pa3psIIHON CUCTEMBI) ONEPAaTUBHOMN MaMsATH

16 I'b (nnsa 32-pazpsanoit cuctemsl) win 20 I'b (st 64-pa3psiHoit
CHCTEMBI) IPOCTPAHCTBA HA KECTKOM JINCKE

* rpaduueckoe ycrporictBo DirectX 9 ¢ npaiiBepom WDDM Bepcun 1.0
VUM BBIIIIE.

Humepdpeiic nonvzoeamenst

B Windows Vista 1 Windows 7 Bo3MOHbI YeThIpe BHaa HHTEpdeiica:
YIPOIIECHHBIN, KJIAaCCUYeCKuid, cTanaapTHeId 1 Windows Aero.

YupouieHHbI _uHTEepdeic MoJb30BaTeNsl NPEIHA3HAYCH JUISI Ha-
cronbHbIX [IK HawanpHOro ypoBHsa. OH 3HAYUTEIBLHO MOJIEPHU3UPOBAH 10
CpaBHEHHUIO ¢ mpeasinymuMu BepcusmMu WiNndows. DT1ot unaTepdeiic coaepxut
nepepaboranHoe MeHI0 KHonKu Ilyck , TIO3BOJIsIFOIIEe OBICTPO HAWTHU U 3a-
nycTuTh Jar0boe npuinoxenue Ha IIK. YcosepmieHncTBoBaHHbIE [IpoBOIHUKYN U
Takhe BCIoMorareiibHble QYHKIMU, KaK HHTETPUPOBAHHOE CPEJICTBO OBICTPOTO
noucka (1oJie MouCKa crpaBa OT aJAPECHOU CTPOKH) U JTUHAMUYECKHE 3HAUYKH,
MO3BOJISIIOT TOBBICUTH 3((HEKTUBHOCTH PabOTHI MOJIB30BATENSA. Y POIICHHBIN
UHTEp(PENC MOXKHO UCIIOJIb30BaTh B JIOOOM BBINYCKE, B TOM UYHKCJIE B BBITYCKE
Starter.

Kaaccuuecknii_mutepdeiic coyeraer B cede BCE BO3MOKHOCTH YII-
pomierHoro uHTepdetica ¢ ohopmienuem B ctrie Windows 2000. Dtot Bux
uHTEepQeiica BKIIIOYEH BO BCE BBIMTYCKU OTMIEPAIMOHHON CUCTEMBI, B TOM YHUCIIE B
BbITyCK Starter.
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CrannapTHblii uHTepdeiic npeaHasHayeH s HacTolbHbIX [TK cpenne-
ro ypoBHsi. Ha xommbroTepax, rpaguueckoe 000pya0BaHHUE KOTOPBIX MOIIEP-
JKUBAeT HOBYIO TeXHOJIOrHI0 Mojenu Buaeoapaieepa Windows (WDDM), ne-
penoBbie Tpaduueckre TEXHOJIOTUN TapaHTUPYIOT YA00HYI0 paboTy ¢ OKHAMH,
MOBBIIIIEHHYIO HaJIeKHOCTh U OTCYTCTBUE MPOOJIEM ¢ OTOOpakeHUEM TpauKH.
CrangapTHblii uHTEp(eiic HeaocTyneH B Bhllycke Starter, oH mpegHazHaueH
JUIs okynateneit Beimycka Home Basic. CranaapTHbiii uaTepdeiic umeer Ta-
KYIO € MPOU3BOIUTEIILHOCTh M HAJICKHOCTh, Kak uHTepdeiic Windows Aero,
OJTHAKO B HEM OTCYTCTBYIOT Takue€ BU3yalbHble BO3MOXXHOCTH HHTepderica
Aero, Kak HOBBIM BUJ CIIUCKA OKOH U TPEXMEPHBIN BUJ CIIUCKA OKOH. JTOT WH-
tepdeiic HemocTymeH B Beiyckax Home Premium, Business, Enterprise u Ul-
timate.

Hutepdeiic Windows Aero seiseTcss OCHOBHBIM, MMeeT Mpodeccro-
HaJIbHO BBINIOJIHEHHBIW JU3alH PAMOK U IAHEJIEH OKOH B CTWIE MPO3PavyHOIO
crekia ¢ addexramu orpakenus. L[Ber, HACBIIIEHHOCTh U YPOBEHb MPO3PAYHO-
cTH uHTep(derica MOXKHO U3MEHATh. /[Be HOBbIE HHTEPECHBIE BOZMOXHOCTH HH-
Tepdeiica AEro — npOIUCThIBAHUE C OTOOpPaKEHUEM COJEPKAHUS OKOH
(Alt+Tab) u TpexmepHbIii Bu criucka okoH (Start+Tab, mpu sTom okHa pacmo-
JararoTcs JIpyr 3a IpyroM B TPEXMEPHOM MPOEKIUHU) — MO3BOJISIOT M0JIb30BaTE-
JI0 yYBEPEHHO YIPAaBIATH OOJBIIMM KOJMYECTBOM OKOH Ha paboueM CToIe,
yIOPSA0UMBAsi UX HEOOBIYHBIM, HO yI00HBIM criocoboM. MuTepdeiic Aero mo-
CTYIIEH TOJIbKO B Bbillyckax Home Premium, Business, Enterprise u Ultimate.
B Windows 7 mo6aBiieHbl HOBBIE BO3MOKHOCTH pabOTHI ¢ okHamu: Aero Peek
— MOKa3 MOJIHOTO OKHA JIJIi MUHUATYPbl KHOMKHU TMaHEIN 3aJlad ¢ MPOCBEYMBa-
HUEM JPYTHX OKOH M KHOIKa B MPAaBOW YaCTH MaHEIH 3a/1a4 JyUIsi IPOCBEYNBA-
HUS, CBOpavYMBaHM M pa3BopavyrBaHus BceXx okoH, Aero Shake — Bcrpsxusa-
HUE OKHA JUIsl CBOpAaYMBaHUs U Pa3BOPAYMBAHUS BCEX OCTaJIbHBIX OKOH U AEro
Snap — u3mMeHeHne pazMepa OKHa MPH MepeTaCKUBaHUU €r0 K BEpXHEW uiu 00-
KOBOM I'DaHULIE dKpaHa.

VYcosepmencTBoBanHble MeHIO Ilyck, [lanens 3anay, [IpoBoauuky, na-
noroBble OkHa, [lanens ynpasnenus u [IpoBogHuk nporpamm (B pycckoil Bep-
cuM Ha3bpiBaeTcs [IporpaMmbl 1 KOMIIOHEHTHI, B O0jiee paHHUX BepcHsiX - YcTa-
HOBKA U yAaJIeHUE MPOrpaMM) MOMOTAIOT JIETKO M OBICTPO yMpaBJIsATh HACTPOU-
kamu 1K, 3amyckatrh mporpaMMbl U OTKpbIBaTh (Daiiiibl, yCTaHABIMBATH U y/Aa-
as1Th KoMIioHeHTsl WiNndows u npunoxenus nonb3oBareneid. Windows 7 ume-
€T HOBYIO KOHIIEMIMIO padoThl ¢ WH(pOpMaIueil myTeM Cco3JaHusi OHOIMOTEeK
JIOKYMEHTOB, MY3bIKH, BHUJI€0(hANTIOB, M300pPAKEHUM M TP. — TEMATUYECKOTO
oObenuHeHus (PaiaoB U MaroK HE3aBUCUMO OT TOTO, II€ OHU (PaKTUYECKH Xpa-
HSITCSL.

161



I'naBa 3. IIporpamMmHoe obecnieueHue

Windows 8 B  ommuume OT CBOMX  MPEIIICCTBEHHUKOB —
Windows 7 u Windows XP ucnosnb3yer HOBbIii ~ HMHTepdeiic IMoa  Ha3BaHH-
em Modern (paree — Metro). Drotr unTepdelic MoABISETCS MEPBBIM IOCTE 3a-
MyCKa CUCTEMBI; OH CXO0X MO (DYHKIIMOHATIBLHOCTH C pabOYUM CTOJIOM — CTapTO-
BBIM 9KpaH UMEET IUIMTKU MPUIOKEHUN (IMHAMUYECKHE ¢ OTOOpaKEHHUEM CO-
ObITHIT), TIO HAXKATHUIO HA KOTOPBIE 3aIyCKAETCS MPUIIOKECHUE, OTKPBHIBACTCS
calT wiM nanka (B 3aBUCUMOCTU OT TOTO, K KAKOMY DJIEMEHTY WJIU MPHUIIOKE-
HUIO MIPUBSA3aHA TUIUTKA).

Taxe B cucTeMe NMPUCYTCTBYET U «KJIACCUUYECKUI» pabovyuil CTON, B BU-
Jie OTAenbHOro npuioxenus. Bmecto mento «llyck» B untepdeiice ucnonb3y-
€TCAd «aKTUBHBIM Yroj», Ha)KaTHE€ HAa KOTOPBIM BBI3BIBAECT CTAPTOBBIM 3KpaH.
[IpokpyTtka B Modern-unrepgeiice uaer ropu3oHTasbHo. Takxke, eclid cAenaTh
YKECT yMEHbIIEHUS (WM HakaTh Ha MUHYC BHHU3Y JKpaHa), OyJeT BUIEH BECh
CTapTOBBIN 9kpaH. [ITUTKKU HA CTAPTOBOM DKpaHE MOXHO MepeMeniaTh 1 rpyr-
MMpOBaTh, JlaBaTh IPyINIaM HMEHA, U W3MEHATh pa3Mep IUIUTOK (JOCTYITHO
TOJIBKO JIJIsl TUTUTOK, KOTOpbIe ObUTH M3HAYAIbHO OonbiuMu). B 3aBucHMocTH
OT pa3pelieHus 3KpaHa, CHUCTeMa ABTOMATHYECKH OIpPEACNSIeT KOJIUYECTBO
CTPOK JJIsl IUINTOK — HA CTaHAAPTHBIX MUIAHIIETHBIX KOMIIBIOTEpAX TPU pAlia
mIMTOK. LIBEeT cTapTOBOro sKpaHa MEHSETCA B HOBOM MAaHENN yIpPaBICHUS, TaK-
YK€ MEHSIETCS 1 OPHAMEHT Ha 3aJIHEM (POHE.

Windows 8 — nepeocmbiciiennas Windows 7, u ripuemMbl padOTHI ¢ pado-
YUM CTOJIOM OCTaiuch Te ke. [Ipunoxenus B Modern-unrepdeiice TecHO CBsI-
3aHbI MEXKIY CO00M, MO3TOMY MOKHO U3 NPUIIOKEHUs «Buaeo» oTnpaBuTh Jto-
00€ BUJICO 110 UHTEPHETY C OMOIIBI0 npuiioxkenus «llouray.

OcHoeHble HoeoeeedeHust Windows 8

Y4yernas 3anucb MakpocopT ¥ CMHXPOHU3aUUs nmapamMeTpos: Bos-
MOXHOCTh BoTH B Windows ¢ momomnipto Live ID. DT0 mo3BonuT BOWTH B
npoib MONMH30BATENS U 3arpy3UTh HACTPOWKH Yepe3 MHTEPHET, a TaKkKe J0-
Oasisier uHTerpamuio co SkyDrive.

Mara3un npuio:xkennii Windows Store: eIMHCTBEHHBIN Crocod Imo-
KYIKH U 3arpy3kd Metro-npuaoxKeHHid, a Takxke NPWIOKEHU aisg padouyero
ctosia B Windows RT.

/IBa HOBBIX MeTOAA IJIfl AYTEHTH(PUKAIMHU TOJIb30BATEJIsI: KAPTUHKA-
MapoJib, MO3BOJISIONIAS TIOJIB30BATEI0 BOUTH B CUCTEMY IIPHU IMOMOLIM TPEX Ka-
caHui, 1 yeTbIipéx3HauHblii PIN-kof, a Takke BCTpOEHHAs MOJJIepKKa OMOMeET-
pUYecKuX YCTpoHCTB. [laponp HENOKAJIbHOW YYETHOW 3alyCH MOJb30BATENS
COOTBETCTBYET MapOJII0 YUETHOM 3anucu Malkpocodr.
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Internet Explorer 10 (11 8 Windows 8.1). IE 10 8 Windows 8 BkiroucH
B HACTOJILHOM M CEHCOpPHOM BapuaHTax. [locieqnuii He mojaep>KuBaeT miaru-
Hbl uin ActiveX, HO BKIIIo4aeT B ceOst Bepcuto mpourpeiarens Adobe Flash
Player, KOTOpbIii ONTUMU3UPOBAH JJIsl CCHCOPHOTO YIIPABICHUSI.

IIpoBognuk Briouaer B cedsa Ribbon-nenty (HamogoOue JeHTHI B
Microsoft Office u Windows Essentials) u ynmydmienus B cnocobax paspenieHus
KOH(JIMKTOB MPHU MEPEHOCE WIKM KOMMMPOBAHUU (DAILITOB.

BoccranoBienne cucremsl. /lo6aBneHo nBe HoBbie GyHKIMH: OOHOB-
nenue (anri. Refresh) u Copoc (anrn. Reset). O6noBnenue nnst Windows Boc-
CTaHaBIMBaeT BCe€ (aillibl B MCXOIHOE COCTOSHUE, COXpaHsSs IpPU ITOM BCE
HACTpOWKH, (aitnmel u mpuioxkeHus. COpoc ke BO3BpaIaeT KOMIBIOTEP K 3a-
BOJICKUM HaCTpOMKaMm.

Hosbiii qucneryep 3aga4. B Windows 8 aucneruep 3agau Obu1 MOJTHO-
CThIO U3MeHeH. Jlo0aBieHbl HOBbIE TPa(UKU MPOU3BOIUTEIHHOCTH, ONITHMHU3U-
POBAHO YIPABJICHHUE BBITTONHSIONIUMUCS MPHIOKEHUIMH, (DOHOBBIMH TIPOIIEC-
copaMH U clykO0amMu Ha eauHor BKianke «lIpomsBomurenbHOCTRY. Takke B
JTUcTieT4yep 3a/ay ObLIO MepeHeceHo ympaBieHue aBTo3arpy3kamu u3 «Kondu-
Typaruu CUCTEMBIY.

Oynknus  «CeMeiiHas 0e30MacHOCTh» Obl1a BcTpoeHa B Windows,
yhnpaBieHUEe CeMeHONW 0e30MacHOCThIO OCYIIECTBISIETCS B TMAaHENW YIpaBlie-
HUSL.

Jo6aBaena moagep:xka USB 3.0, Bluetooth 4.0, DirectX 11.1 u
NET.Framework 4.5.

Ilepconanu3aums: mocie 3amycka Ha 3KpaHe MOSBISETCS KapTHUHKA C
TEKyIIUM BpeMeHeM u jaatoil. s Havama paOoOThl HY>KHO HaXKaTh JIHOOYIO
KHOIIKY, OTKPBIB 3KpaH mpuBercTBUsA. CaMy KapTUHKY MOXHO CMEHHUTh B
HacTpoiikax. Jlo0aBieHO aBTOOIpEIe/IeHHE [IBETa B TEMax JUisl paboyero croJia.

HoBas nmanenb ynpasjeHusi B ctwie Metro Ul, xoropas mo3Bosser
OBICTPO U3MEHUTH HEKOTOPBIE HACTPOUKU CUCTEMBI.

YcoBepuieHCTBOBaHHBINH mouck: Ha HagaibHOM 3KpaHE HYXKHO JIUIIH
HaXKaTh JIIOOYIO KJIABMIIY JJI Hadalia MOMCKa 1O MPUIOKEHHUSIM, TapaMeTpam u
T. 0.

IlepekJouenne packiaagku KJIABHATYPbI: MEHATh PACKIAIKY KiaBUA-
TYpbl MOKHO TaKXe C MOMOIIbI0 coueTaHui kinaBum «Windowsy + «Space»
60 «Shifty + «Alty.

Pabouuu cmon

ITocne peructpannn B OC mons3oBaTens BUAUT CBOM Pabouuit cmon
(cM. pucyHoK 3.6), KOTOPBIA SABISICTCS OJHUM M3 KOMIIOHCHTOB €ro IpoQuiis.
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Jlpyroii monp30BaTenh MOXKET UMETh CBOe oopmiierue Pabouezo cmona, npy-
roil Habop SPJIBIKOB U JPYTOM CIIKUCOK Mporpamm B MeHIo Ilyck.

Hactpoiika Pafouezo cmona BHIIOMHAETCA C IMOMOIIBIO IYHKTa KOH-
TekcTHOro MeHio Ilepconanuzanus (pucyHok 3.7).

Ha PaGouem crtosnie MOXXHO pa3MecTUTh pibiku Komnsromep, Daiinvt
noavzoeamensn, Cemo, Kopzuna, Ilanenv ynpaenenusn, ecnu Bbl TpUBBIKIN
HCIIOJIb30BaTh UX B CBOEH paboTe (SPJIBIKK OTCYTCTBYIOT MPHU MEPBOM 3AITYCKE).

B HmkHen yactu 3xpana Haxogutcs Ilanens 3a0au. Ha Hell cneBa Haxo-
JUTCS Kpyruias KHOTKa ¢ (iarom koproparmu Microsoft e — Ilyck, koTopas
otkpbiBaeT I nasnoe menro \Windows.

Hogelii anemenT Pabdouezo cmona — MUHU-TIpUIIOKEHUS (TajkeTsl). B
coctaB OC windows 7 BkitoueHsl MuHH npuiioxenns Yacot, Karenoapo, Hn-
ouxkamop LI, Iloka3 cnaiioos, 3azonoexku noeocmeii Web-xkananog v np.

Wl @ E'l]
AL e, Wik
mﬁsmﬁmw@&‘ Wﬂlﬂw =

Spnbiku
* Pa6ouero crona J
e & CIHCOK OKOH
(Alt+Tab)

m o

ﬂ,t

f
Skl N QA|lAE®

ake it

Teacher, maestro, insegnante, Lef

B T o 3HAUKY IIaHe ! 3a/ad. Aero PGEK/,
¥ Kuonka I1paBbIit KKK ; CBECPHYTH
& Ilyck» o BBI3BIBACT CIIMCKOB S pa3BepHyThH

o nepexo10B (Jump List) PAAL Sk
Oo6mnacTb

YBEIOMJIEHU I

S S U5

Pucynok 3.6. Pa6ouwnii cron Windows 7 u cicok okon (ALT+Tab)
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MNanens ynpasnexuns -
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rEOMETpHuECKHﬁ Banec
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Pucynok 3.7. OxHo HacTpoiku pabouero crona — [lepconanuzarus

Memnro Ilyck

Mento Ilyck ObUIO YCOBEPIIEHCTBOBAHO C LIETbIO YIIPOCTUTH U YCKOPUTD
MOUCK MPWIOKEHUM, (aiaoB, cOOOIIEHUI JIEKTPOHHOM MOUYTHI, KOMIIOHEHTOB
TIAHENH YIIpaBJIeHUs, 3aMucell B U30paHHOM, a TAKXKE MPOrPaMM B ITyHKTE MEHIO

Bce nporpammbi (cM. pucyHok 3.8).
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fiw, Microsoft Office Word 2007
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Pucynok 3.8. ['maBHOE MeHIO

UtoObl HaliTH OmpenesieHHOe NPIIOKEHHE Win (aill, MOXHO BBECTHU
KJIIIOYEBOE CJIOBO B mojie moucka meHio ITyck. I1o mepe BBoma Windows ocy-
IIECTBISIET TIOWCK MO MMeHaM (DailyioB, METalaHHBIM U TIOJTHOMY TEKCTY (haii-
joB. BapuanTel BbIOOpa TPYNIUPYIOTCS IO THUITY, HampUMeEp: NPUIIOKECHHS,
daiinel aTepHera, (ailyibl NPpUI0XKEHUN U COOOIIECHUS IJIEKTPOHHOM MOYTHI.
Tak, uro0Os! Haiitu npunokenne Microsoft Office Excel, mocrarouno BBecTH
4acTh €ro Ha3BaHwus, Hanpumep Exc, B mone Opictporo noucka. Windows Vista
HEMEIJICHHO OTOOPa3uT B MEHIO spiblk EXcel (mpu ycimoBuu, 4To 3TO MPHIIO-
’KEHHE YCTAHOBJIEHO) U APYTHE MOAXOSAIINE CCHUIKH.
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3.1 OnepaliOHHbIE€ CUCTEMBI

Windows Vista u 7 mo3BoisiroT ObIcTpee 0TOOpakaTh CIIUCOK BCEX IMPH-
JIO)KCHUH, YCTAHOBJICHHBIX Ha KOMIIbIOTepe. [1oMeHI0 1o-HOBOMY pacrosiara-
IOTCS Ha DKpaHe, 3aHMMAalOT MEHBIIIE MECTa 3a CUET TOr'0, YTO OTKPHIBAIOTCS B
TOM YK€ TO3MIIUH 110 BEPTUKAIH, YTO U MYHKT, UX BHI3BABILIHUH.

Humepdgpeiic Windows Aero

Mpo3payHocTb. PaMKK U HEKOTOpHIE MAHETU OKOH SIBIISIOTCS MOIYIPO-
3pauHbIMU. [[BET, HACBIILIEHHOCTh U YPOBEHb MPO3PAYHOCTH MHTEpdeiica MOX-
HO M3MEHSATh, YTO MO3BOJISIET HACTPOUTh BHEIIHUM BUJl B COOTBETCTBUU C MPE]-
nouteHusiMu nojs3oBatens (I[lanens ynpasnenus, pasaen [lepconanu3zamnus).

OuHamMuyeckoe U3MeHeHUe NMONoXeHUA OokoH. [Ipu OTKpBITUU U 3aKphI-
THUU OKHA BeAYT ce0s mo-HOBOMY. OTKPBIThIE OKHA IJIABHO CKOJIB3ST M0 dKPaHy
B MPOIIECCE MEPEMEILICHUS WU U3MEHEHUS pa3Mepa.

Moanepxkka 3KpaHOB C BbICOKUM paspelwleHneM. B mpenpiaymux Bepcu-
sx WINndows ¥ MHOTHX MPHJIOKEHHUSIX CTOPOHHUX Pa3padOTUMKOB HE oOecre-
YUBaJIaCh aJIeKBaTHas IMOJIJIEP)KKA IKPAHOB C paspelieHueM 0osee 96 Touek Ha
oM. B pesysibTaTe aieMeHThl IMaOrOBBIX OKOH OBLIM CIUIIKOM MEJTKUMH,
MOJIB30BATEIISIM MPUXOAWIOCH OTKA3bIBAThCSl OT pabOThI ¢ BBHICOKUM paspele-
HueM. Ocobpie TpoOIeMbl BO3HUKAIN B MIEPEHOCHBIX KOMITBIOTEPAX C HEOOIb-
muMu dKpaHamu. Temepp B WINdOWS mosiBWIIach BO3MOXKHOCTh H3MCHSTh
MacmTad uHTEepdeiica U NPUIOKEHNUN Ha SKpaHax Cc paspemieHueM 1o 144 To-
YeK Ha JIONM.

AOnHamuyeckne 3CKU3bl KHOMOK MaHenu 3apay. /[MHAMHUYECKHE DCKHU3BI
Ha nadenu 3amad Windows Aero oroOpaxarT COACPKUMOE OTKPBITHIX OKOH.
3azeprkaB yKazaTellb MBIIIM Ha CKU3€ Ha/l KHOMKOW Ha MaHeIu 3a/1a4, MOXKHO B
pealbHOM BPEMEHU YBHUIETh COJIEPKMMOE COOTBETCTBYIOIIETO OKHa Ha Pabo-
yem cmone, He TEePeKIovasich Ha HEero (CM. pUCYHOK 3.9).

Cnucok okoH (Alt+Tab). T0 OOHOBJIEHHBI BapUaHT BO3MOXHOCTH, J10-
CTYI K KOTOpO# M B mpeaplaynux Bepcusx WINAOWS ocyimecTBIsuics ¢ IoMo-
npl0 coueranus kiaBui Alt+Tab (cm. pucyHok 3.6). B HoBOM uHTepdetice
BMECTO CTaHJAPTHBIX 3HAYKOB OTOOPAXKAIOTCS ICKU3bI OTKPBITHIX OKOH, OTOO-
paXkarolue uX CoAePKMUMOE. ITO TO3BOJISET OBICTPEE HAXOAUTh HYKHbBIE OKHA.
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Pucynok 3.9. /lunHamuyeckre 3CKU3bl KHOMOK MaHeIu 3a1a4

TpexmepHbIi BUA cnucka okoH. [Ipu Hakatuu kmaum Start+Tab nu-
HAMUYECKHA OTOOPaXalOTCS BCE OTKPHITHIE OKHA B TPEXMEPHOU MPOSKINH (CM.
pucyHnok 3.10).

LN e [ s Tala e if = = we. L e
Pucynok 3.10. TpexmepHbIii BUI CIIUCKA OTKPBITBIX OKOH

C momoIpto 3TOM (PYHKITMH MOKHO TIEPEKITIOYAThCS MEXKTY OTKPBITHIMHU

OKHAMH JUISI HAXOXJICHUS HY)KHOTO OKHA. B ITaHHOM peXuMe MOryT OToOpa-

KaThCs JJaXKe TaKWe AUHAMUYHBIE MPOIECCHI, KAK BOCIPOU3BEICHUE BUIEO (CM.
OKHO Ha mepBoM IuiaHe puc. 3.10). [ns miaBHOro mepeKItoueHHs] MEXIY OT-
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3.1 OnepaliOHHbIE€ CUCTEMBI

KPBITBIMA OKHaMH M BbIOOpa HY>KHOTO OKHAa MOYXHO HMCIIOJIb30BaTh KJIABHIIIH
YIOPABJICHUS] KYPCOPOM MJIH KOJIECUKO MPOKPYTKU MBIIIIH.

ITpoeoodnux
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Pucynok 3.11. IlpoBoauuk Windows 7

® KOHTEKCTHasl MaHeJb KOMAaH/A (WM MaHelb MHCTPYMEHTOB) — HAOOp KHO-
MOK M3MEHSETCS] B 3aBUCUMOCTH OT IMO3WIIMA B OKHE W BBHIOPAHHOTO B HEM
00BEKTa;

e ajpecHasi CTPOKA, COCTOSIIAsI U3 OTACIHHBIX MyHKTOB — PACKPBIBAIOLTUXCS
CIIUCKOB IS KaKJIOW IMalK{ B aJpece, YTO IMO3BOJISET OCYIIECTBIATH MPO-
CTOMW TMepexoJ| Ha3aJl WU BIEpe] B JO00E MECTO U3 TEKYIIETO MOJOKCHHS.
Crapas xHOTIKa BBepx mcuesna 3a HeHamoOHOCTHIO. [Ipy mIemyKe KHOMKON
MBIIIIA Ha ITYCTOM MECTE aJIpECHOM CTPOKH OHA MPEBPAIACTCS B OOBIYHYIO
CTPOKY, KOTOPYI0 MOXKHO CKOIUPOBaTh B Oydep oOMeHa (Takas HEOOXOH-
MOCTh MHOT/Ia TIOSIBJISIETCS);
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® 10JIe OMCKA — CPEACTBO OBICTPOrO MOMCKA, KOTOPOE MO3BOJIIET OTOUPATh
¢aiinbl B okHe [IpoBogHMKA 10 33JaHHOMY CJIOBY WM (ppase; MOUCK BBITION-
HSIETCS IO UMEHAM U KOHTEKCTY (DailyioB;

® JMHAMHUYECKHE 3HAYKH, 0OTOOpaXKAIONNe COEPKUMOE Kaxaoro (aiina;

e 00J1aCTh MePexX0A0B(MOKHO MMOKA3bIBATh WM HET), COJEPAkKAIAsi CChUIKUA Ha
T€ MECTa, IJIe XPaHATCS JIOKYMEHThI, pUCYHKH, My3bIKa, (poTorpaduu, nanku
MOMCKA U OTOOpaXkaromias IepeBo MarokK Ha KOMIIBIOTEPE;

e 00sacTh CcBeleHMH (MOXKHO MOKa3bIBaTh WM HET), MPEIOCTABIISIONIAS I10-
npoOHbIe cBefieHUs o (paimax (MeTaJaHHbIE) U MO3BOJISIIONIAS JIETKO J100aB-
JISITh U UBMEHATHh METaIaHHbIe (haljIoB;

e 00J1aCcTh MPOCMOTPA (MOXHO MOKA3bIBaTh WJIM HET), MO3BOJISIIOLIAS M1OJIb30-
BaTeJISIM IPOCMATPUBATh COJIEpKUMOE (ailJIOB B TEX MPUIIOKEHUAX, KOTOPbHIE
MOJIICPKUBAIOT JAHHYIO (HYHKITHIO.

Ecnu Bel npuBBIKIN OAB30BaThCA IMMyHKTaMU MeHIO okHA IIpoBoaHmnKa,
MOHO HACTPOUTH MOKA3 U 3TOr0 CPEACTBA pabOThHI C JaHHBIMU, OJJHAKO, OoJee
MIPOTrPECCUBHBIM SIBJISIETCS UCIIOJIB30BAHUE TOIBKO KOHTEKCTHOM MaHENU U KOH-
TEKCTHOTO MEHIO WJIM BbI3BaTh MEHIO, HaxkaB KHONKY ALT. Hacrtpolika okHa
BBITIOJTHSETCA C MOMOIIbI0 KHONKK CBOCTBA, pacloI0KEHHOM B IPABOW YaCTH
MaHeNIu KOMaH/I, Korja B OKHE He BhIOpaH HUKaKoU (haii.

KonrekcTHass maneab komana. CoaepKUMOe MaHeN KOMaHJ 3aBUCUT
OT COJIEPKUMOTO TanKu ¥ BeIOpaHHOM no3uiiuu B okHe [IpoBognuka. Hampu-
Mep, TPH BBIOOpE B CIIUCKE TEKCTOBOTO (haiina wium daiina qokymenta Word B
MaHeIu 3aJ1a4, KpOME MOCTOSIHHBIX KHOINOK Ynopadouums, Buowl, 3anucamso
Ha onmuueckuii ouck u Hoeasa nanka, mnosBATCS KHONKU OmKpoims, Ile-
yamos, I1ekmponnana nouma. HazBanue NOCTOSHHON KHONKU Ynopsadouumb
HE COOTBETCTBYET MYHKTaM €€ MOJMEHIO, KOTOPOE CONEPKUT KOMaH[bl Boipe-
3amsb, Konupoeams, Bcmaeums, Ommenums, Bepuyms, Bwvidoenrums ece,
Ilpeocmaenenue (¢ nonmenio Cmpoka mento, Qoracmo ceedenuii, Qonracmo
npeonpocmompa, Qbonacmev nepexooos), Yoanums, Ilepeumenosams, Yoa-
aumsb ceoiicmea, Ceolicmea, 3akpvimp, T. €. IOYTU BCE MMYHKTHI CTAPBIX ITyHK-
TOB MeHIO okHa @aiin, Ilpasxka v Buo.

IToJsie moucka IlpoBogHMKa HEMEJIEHHO OCYIIECTBISIET OTOOP JTaHHBIX
o uMeHaMm (paityioB, cBoMicTBaM (haiiyioB (METalaHHBIM) M TEKCTY BHYTPH KaXK-
noro (aitna u ObICTpO O0TOOpaxkaeT pe3yapTaThl. Hanmpumep, npu BBOzE B 1oJ€
obicTporo noucka OykB «P®» OynyT oToOpaHbl M MOKa3aHbl MANKWA U (aiibl,

COACPKAINC OTHU 6YKBI>I B CBOUX HA3BAHHAX U B CBOCM COACPKAHHUU (CM. PHUCY-
Hok 3.12,).
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Pucynok 3.12. OT00p JaHHBIX ¢ UCHIOJIB30BAHUEM MOJISI TIOUCKA

3nauky nanok u (daitioB B IlpoBoanuke Windows sBIISIIOTCS TUHAMH-
YECKMMHU U MOT'YT OTOOpakaTh coepkumMoe B pexxrumax OrpoMHbie 3HAYKH —
Kpynnsbie 3Hauku — O0b14HbIe 3HAYKH — Meskue 3HaUYKH. Pa3mep ux Moxer
IJIAaBHO U3MEHSTHCS C UCIIOJIb30BAHUEM CKPOJUIMHIAa KHONIKU M3menums npeo-
cmaejieHue WA TPOKPYTKOM Kojecuka Mamu npu Haxarou kHonke CTRL.
[Tonb3oBaTeNnb MOXKET MPOCMATPUBATh, HE OTKpbIBas Gaiibl, Gortorpaduu u
nepBblii kanp BupeodainoB. Kpome Toro, MOxxHO BBIOpaTh (PUKCHPOBAHHBIE
npeacrasieHns Cnucok, Tadauua u Coaepkumoe.

O0J1acTh MepexoA0B CONECPKUT CIEAYIOIINE TPYNIbl CChUIOK: HM30pan-
noe, buonuomeku, <llonvzoeamenv>, Komnviomep n Cemb(CM. PUCYHOK
3.13). TpanunvoHHBIE MANKK U €€ COACPKUMOE HAXOIATCS B OINpEeICHHOM
MECTE Ha XKECTKOM JHCKe. B MpoTHBONOI0KHOCTE 3TOMYy budauomexu conep-
’KaT CIMHMCOK CChUIOK HA Manku U (aiiibl, KOTOPbIE MOTYT XPAHUTHCS B Pa3HBIX
MeCTax.

O6sacTe nmpocMmoTpa. [IpoBOHUKYN TOKYMEHTOB, MY3bIKU M M300paxe-
HUN TaKXke MMEIOT JONOJHUTEIbHYI0 00JacTh MPOCMOTPA, MPEIHA3ZHAUYECHHYIO
st 6osee moApOOHOTO O3HAKOMIICHHS C COJEPKUMBIM JJOKYMEHTOB U (haiiioB
MyJIbTUMeNUa 0e3 OTKPBITHS Kaxaoro (aiiia B OTAECIBHOCTH (CM. PUCYHKHU
3.11). Ilpunoxenus, noaaepKUBarOIIME JaHHYIO (DYHKLHIO, TO3BOJISIIOT MpPO-
CMaTpHUBaTh Pa3JINYHBIC JOKYMEHTHI B yIOOHOM 11 YTEHUS BUJIE WM BOCIIPO-
M3BOJINTh HECKOJIBKO CEKYHJ cojiepkuMoro ¢aiiyioB myinbTumenua. JlanHas
GyHKIUS 10JJ00HA MPEIBAPUTEILHOMY IPOCMOTPY COOOIIIEHHI B 00J1aCTH TPO-
cmotpa Microsoft Office Outlook.
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Pucynok

3.13. Oxk#o [IpoBogHuKa 1 00J1aCTh MEPEXOI0B

AZIpecHasi CTPOKA, 3ar0JIOBKHM I'PAaHMIbI OKHA. YITy4llIeHHAs ajJpecHas
CTpOKa CHa0XKeHa PACKPBIBAIOIIMMHUCS MEHIO I KaKJIOTO U3 €€ MyHKTOB (CM.

pucyHok 3.14). Ouu

IMMO3BOJIAIOT OCYIICCTBIIATH HpOCTOﬁ IepexXoJ Hazaa HUIH

BIIEpe] B TIOO0E MECTO U3 TEKYIIETo MoJIoKeHus. Takast aipecHas CTpoKa 0co-
6enHo ynoOHa Ha riaHmeTHbIX [1K. C ee moMOIIbI0 MOXHO MEPEXOUTh TOYHO
B HY)KHOE MECTO HECKOJIbKUMH KaCaHUSIMU TIepa.
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Pucynok 3.14. AnpecHasi CTpoKa ¢ pacKpbIBAIOIIUMCS CIIUCKOM Aok
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JJieMeHTbl YNPAaBJEHUSI 3aroJ0BKAMH CTOJOLOB B IPEICTABICHUH
Tabnauya 1O3BONAIOT JIydlle YHOPABIATH OOJBLUIMM KOJIMYECTBOM (ailioB B
IIpoBognuke. PackpbiBaromyecs: CIMCKMA MOKAa3bIBAIOT BCE 3HAUYEHMS JIFOOOTO
U3 CTONOIOB Uil Bcex (hailioB, 0TOOpaXkaeMbIX B IpeacTaBieHuud. Hampumep,
eclii BbIOpaTh 3arojoBok croyidna Tum, MOXHO yBUAETh BCE THUIbI (PailioB B

TaHHOM OKHe (cM. pucyHOK 3.15). IIpu momoru mpocThix (UIaKKOB TOJIh30Ba-
TeIb MOXKET BBIOpaTh OJIMH WM HECKOJIbKO TUIIOB (aiioB. Hanpumep, mpu BbI-

oope tunoB PPT u XLS ckpbIBatoTCs TOKYMEHTBI BCEX APYTHX TUIIOB, U B OKHE
ocTaroTcs Toabko daiiiaer Microsoft Office PowerPoint u Excel.
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Pucynok 3.15. PackpeiBaronuiicsi CucoOK TUTIOB (haiIoOB B MAIKe

Bubaunorexu Windows 7

B omnepanmonnoii cucreme Windows 7 mosiBUiICS HOBBIH KOMITOHEHT -

OUOJIMOTEKH.

B oneparronnoit cucreme Windows 7 umerotcst yeTbipe OHOINOTEKH 110

yMmondanuio: «J{oxkymentor», «My3bikay, «300paxenus» u «Bugeo». Kaxmas
OubIMOTEeKa ONTUMHU3UPOBAaHA NIl OTAEIbHOro Tumna (aiiaoB (Hampumep, s
MY3bIKA WM U300paxkeHuid). OnTtumMuzanuss OMOIMOTEKU JJIA ONPEAEIIEHHOIO
Tuna ¢GaiioB U3MEHseT Habop MapaMeTpoB, JOCTYIHBIX JUIS YIOPSIOYHBAHUS
¢aiinos, HanpuMep, AJIsI My3bIKU: TAIKa, albOOM, UCIOIHUTENb, KOMITO3ULIUA,
*aHp, omeHka (cM. pucyHok 3.16). Ilpocmotp aiiioB B OHONMHOTEKE OCY-
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I'naBa 3. IIporpamMmHoe obecnieueHue

IIECTBIISICTCS TaK Ke, KaK B Mamke. Mo)XHO co3jaBaTh HOBbIe OMOIMOTEKH (pa-
HEe CM. PUCYHOK 3.8).

@@v| J’ b BubBanotexn » Myseika b - | +y | | Mouck: Myseika P |
¥nopagounte ¥ A OTKpEITE Bocnpowseectn Q6w gocTyn ~ » B o+ [ @
- n n
i VsBpannoe — bubnnoteka "My3bika Ar——
Brntouaer: 4 mecta Y ROPARDHIT: i
: @
=3 Bubnnotekn anka
B Buaco Mosa mMysbika (7) O6wan My3sika (2) My3sbika (1 AnsBon
E Ch\[Monesceatenmia.groshey Ci\Monezosarenn’ OBwme D:
@ JokymeHTe! H . 06 M Wcnonnutens
) HenmsgecTHbIA ncnonHuTens | asLibl My3bIKK . Mawmntel
(=] V=so6paxennn o . L u,. _)G Kemnoznuma
J’ Mystixa ILz.r'm:l3 esktop.ini Xanp
J Mon Myseika 2] 4me Ouetika
desktop.ini
, OBuwan my3bika
Myseika (D:) || Mylene Farmer - Ange, Parle-moi.wma OunETUTE M3MEHEHKA
| Matuue! He na || Mylene Farmer - Peut-etre Toi.wma
| MNonssosarentt || Mylene Farmer - Q.Lwma
-~ 4| (1l | [3
MalwnHel He napkoeate [Jata msmedenuna: 19.12.2009 1:55
F ! Manka c paiinamn

Pucynok 3.16. bubnnoreka «My3bika» 1 BUBI YIOPSI0UECHUS

B ornnuue ot mamnku, 6ubnaMoTeka oTOOpakaeT B cnucke (hailiibl, KOTO-
pbI€ XpaHATCA B HECKOJBKHX PACTOJOKEHHUSX. B OmOnMoTekax HE XpaHATCS
00BEKTHI. BUOINOTEKN COMEPIKUT CCHUIKH U MO3BOJISIOT IPOCMATPUBATH U YIIO-
PAI0YNBATh OOBEKTHI OMOIMOTEKN Pa3IMIHBIMU criocobamu. Hampumep, ecnu y
MIOJTb30BATEINISI UMEIOTCS MY3bIKaJIbHBIC (haiiyibl B TANIKaX Ha JKECTKOM JHMCKE U
Ha BHEITHEM JIUCKE, MOYXHO OPTaHU30BaTh JOCTYIT KO BCEM MY3bIKAIbHBIM (haii-
JlaM C TIOMOIIbI0 OMOINOTEKU «My3bIKay.

Texnonozaust ClearType

Bonbiryto yacTs BpeMeHu paboThl C KOMITBIOTEPOM JIFOJIM TPATST HA yTe-
HUE JOKYMEHTOB, JJICKTPOHHOW TOYTHI M MPOCMOTP BeO-cTpaHuil. bmaromaps
naTeHToBanHOU TexHonorun Microsoft ClearType, nucnons3yemoii B Windows
Vista, yuTaTh TEKCT Ha YKpPaHEe CTAJIO ya00HEee.

Passutuio ClearType cmoco0-
CTBOBAJI ITEPEX0/I OT MOHUTOPOB Ha JICK-
TpOHHO-Iy4eBbIX TpyOKkax (DJIT) k »xunu-
Kokpuctamnueckum sxkpanam (FKK).

ClearType 6bu1a BOEpBBIE HCIIONIL- ~ NPUHTERP | OBbI4HbI
30BaHA B  ONEPAIIMOHHOM  CHUCTEME
Windows XP (cm. pucynok 3.17). He-
CMOTpSI Ha TO, YTO 3Ta (YHKIHS TO3BO-

ClearType |

=i

Pucynok 3.17. Texnonorus
ClearType
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3.1 OnepalMoOHHbIE CUCTEMBI

Jsia HECKOJBKO YIIYYIIWTh YUTAEMOCTh TEKCTa s noisib3oBatened JIT-
HKpaHOB, 10 YMOJIYaHUIO OHa OblIa BhIKItOUEHA. [IpuunHoOil ToMy ObUIO Majoe
pacmpoctpanenne ’KK-3kpanoB, Ha koTopbix npenmyiiectBa ClearType oco-
oenno 3amerHbl. B Windows Vista ¢yukius ClearType BkiroueHa 1mo ymoi-
YaHUIO IS BCEX MOJIb30BaTENEH BHE 3aBUCUMOCTH OT TUIIA SKpaHa. JJjis moiaHo-
ro ucnoip3oBanus Bo3mokHocteir ClearType B Windows Vista noGasieHbI
HOBbIE€ LIPU(PTHI, CHEIUAIBHO CO3JaHHbIE Ui pabOThl ¢ JAHHOW (PYHKIMEN:
Constantia, Cambria, Corbel, Calibri, Candara, Consolas u ap. (cm. Tabnu-
iy 3.7).

Ta6muna 3.7. HoBele mpudte ClearType 8 Windows Vista

Mpudt | OOGracT MpUMEHEHUS OG6paselr TekcTa

Constantia |[nst nHaGopa TekcTa, 3JIeKTpoHHOH |B Vista HoBbIe mIpUdTHI
IIOYTHI, )KYPHAJIOB U BEO-CTpaHUI]

Calibri -"- B Vista HoBble wpudThI

Cambria  |[Ins 71enoBBIX JTOKYMEHTOB, 3JeK-|B Vista HoBble IpUPTHI
TPOHHOU TMOYTHI U BeO-CTPAHHUII

Corbel -"- B Vista HoBble WpndThl

Candara J10s1 3IIEKTPOHHOM IIOYTHI, XKYPHAJIOB, | B Vista HoBble WwpudThl
BeO-CTpaHUIl U TIp.

Consolas | Jlns mporpaMMHBIX cpet B Vista HoBble wpudThl
Segoe Hogslit pykonucHsIi mipudt B VUt robiste
Script

upup bl

HAuanozoesie oxkHa u Macmepa

Juanoroseie okHa 1 MacTtepa B ObutH IepepabOoTaHbl U CTaIM OoJiee mo-
HATHBIMH ¥ (YHKIIMOHATHHBIMHA. BapuaHThl BEIOOpa Temepb CHA0XEHBI MOJIe3-
HBIMH TOSICHEHUSMH, WIPUQPTHI CTATU KpYIHEe, a BHEIIHUA BU]I U 1BET Tpadu-
YEeCKUX AJIEMEHTOB M3MeHWINCh. HoBble ananoroBsie okHa 1 MacTepa mo3Bo-
JSI0T HAXOAWTh HYKHYIO MH(pOpManuio ObicTpee U Oosiee ToyHo. Temneps oHU
uMeroT Oosblie oluiero ¢ uHTepdeiicamMu Apyrux KOMIOHEHTOB. DTO, HAMPH-
Mep, OTHOCUTCSA K WCIOJIb30BAHHMIO TAaKUX BO3MOXKHOCTEH Tepexoaa B CTHIIC
BeO-0003peBarens, kak kHonky Bnepen u Hazan. Ctangaptaeie GyHKIMM 1ua-
JIOTOBBIX OKOH MPUOOpENr OOJBIIYI0 THOKOCTh MO CPABHEHUIO C AUATOTOBBIMU
okaamu Windows XP, uro o0jerdaer Mx HMHTErPALAI0 B MPUIOKCHHS (CM.
npumep Ha pucyHke 3.18).
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e [pocMOTp OCHOEHBIX CEEAEHWIA O CETU W HaCTPORKa NOAKAHUEHWA

| MpocmoTp neaHoi KapTel
M3meHeHwne napamerpos !

‘ MaHens ynpasneHua -

aganTepa KI-NB CeTn HMHTepHET
HspMeHnTe gononHWTENBHEIE (70T KoMNBraTED)
napamerpel obLuero AocTyna MpocMmoTp aKTHBHEIX CETEH MogknoYeHE WK 0T YEHNE
Twn gocTyna: WHTepHeT I
Cete i P

MoaknkodeHrs: IE] MogknkadeHne no

OBLYECTBEHHARA CETh -
NOKANEHOR CETH

MameHeHne ceTeBbIx NapaMeTpos

m

ﬁ. HacTpoiika HOBOMD NOAKNHOYEHNA WKW CETH
=3

Hacrpoiika BecrnpoBogHOro, LUNMPOKONONOCHOTT, MOZEMHOTO, NPAMOrS NN
VPMN-nogkntoNeHnA AW e HACTPOHKE MapLUPYTU3aTopa WK TOYKK A0CTyNa.

's. MoaknkUUTECA K CETH

HOAKHPOHEHHE WK NOETOPHOE NOJKNHIYEHWE K 6ECI'IFIOBO,£I,HDM}", NpoOBOLHOMY,
MOAEMHOMY CETEEOMY COEJWHEHWHD WA NOJKNHIYEHWE kK VPN.

d BriGop gomaluHei rpynnel v napametpes obyero goctyna

Jocryn k dainam u NpUHTEPaM, PACroNoXKEHHbIM H3 JpYTX CETEBLIX KOMMbHOTEPAX,

Cm. Takcke

MK M3MEHEHWE NapaMeTpos oBLuero gocTyna.
Bpangmaysp Windows
Aomalumas rpynna ¥cTpaHeHmne Henonagok

ﬂHEI'HOCI'HKE W WCNpasnedHne CETEBBIX I'IFIO&J'IEM WK Noy4YeHne CBEAEHHﬁ ob —
NCNPaBNeEHNH.

CeoicTea obospesatenn

-

S — - |

Pucynok 3.18. Lleatp ynpaBiieHHs CETIMHU ¥ OOIIMM JTIOCTYTIOM

Mactepa B Windows crtanu ynoOHee B UCIIOIB30BAaHUU U TIPOIIE B Pas-
paboTke. YnydllleH JOCTyHn KO BCEM d3JEMEHTaM, B TOM 4ucie rpaduyecKum
o0BeKkTaM OKOH. bmaromaps sTomy pa3pabOTYMKKM MOTYT CO3/1aBaTh €IUHOO00-
pasHble, MOHATHBIE U d(PdekTuBHBIe MacTepa, COCOOHBIE JyUllle MOMOTraTh
noJsib3oBaresiM. Hampumep, paspaboTUMKU MOTYT U3MEHITh HA0Op UCIOJIb3Ye-
MBbIX KHOIIOK B 3aBUCHMOCTH OT IOCJIE€I0BATEIbHOCTH JCUCTBUI MOJIb30BATENS
(Habop kHOMOK Oosbllie He orpanudeH Bapuantamu Hazan, Jasee, I'oToBo u
OtMmena). Pazmep okon Mactepa MOXHO HM3MEHSTh, YTOOBI TPEIOCTABUTH
MOJIB30BATEII0 OoJiee MOAPOOHYI0 MH(GOPMALIMIO MPU UCIIOIH30BAHUU Pa3JINy-
HBIX clieHapueB. B opopmienun okon Macrepa MOXKET IPUMEHITHCS PUPMEH-
Hasi CHMBOJIMKA C LIeTIbI0 o0ecrieueHus: yHudukanuu ¢ uHTepdeiicoMm npuioxe-
HU CTOPOHHUX NPOU3BOAUTEIIEH.

INanenv ynpaenenHus

[Taneanb ynmpaBJieHusl TaKXe OCTpoeHa Ha ocHOBe IIpoBoaHUMKA U uMe-
eT Tpu BHuaa npocMoTpa (cM. pucyHok 3.19), kpoMe Toro CTpoka MOUCKa MO3BO-
asieT ObICTpO OTOOpaTh 3ajauu, HeoOXoaumblie mig HacTpoiikamu [1K (Hampu-
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G QuickTime a Windows CardSpace B3 Asrosanyck

0 Bpanamay3p Windows
_'1" Jarta u epema
JMCNEeTyHEp YYETHBIX AaHHBIX
& 3eyk
F Meiwe
Mapametpel nanok
‘.-':B' MouTa
@ Mperpammel No yMoNHaHA
CeoicTea obospesatens
u;_] TenedoH n Mogem
?:a YcTpolicTEa M NPUHTEREI
E Lentp cbHosnenna Windows
@ LleHTp cneunansHen BOMOMHOCTEN
A WpndTe

9 Azbik n PETMOHANEHBIE CTAHAAPTEI

Pucynok 3.19. [Tanens ynpaBienus

IlepBoe mpencraBnenue — Kamezopuu — sBASETCS yCOBEPIIEHCTBOBAH-
HBIM BAapUAHTOM TMPEJCTABICHUSI O KATErOpUSM, BIIEPBHIC MOSBHUBIIETOCSd B

Windows XP.

Bropoii u Tpetuit BUI npocMoTpa — KJIaCCUUYECKUE MPEICTABICHUS KPYII-

HBIX M MEJIKHUX 3HAYKOB MPOrpaMM HACTPOMKH cucTeMbl. CpelcTBO OBICTPOro
MOUCKA TaK)Ke pabOTaeT U B 3TOM ClIydae.

MemaodaHHvle paiinoe

Hossie cpeacrea Windows juist morcka U ynopsigodeHus GpaiioB mupo-
KO HCIIOJIb3YIOT CBOMCTBA (haiiiioB (MeTagaHHbie). MHOTHE (ailiibl yKe coaep-
’KaT MeTaJaHHbIe, TOTOBBIE K Mcnoiab3oBanuio B Windows. Cucrema Microsoft
Office aBTOMaTHYECKH COXpaHSET ONPEICICHHBIC CBOMCTBA CO3/1aBaEMbIX J0-
KYMEHTOB, HaIlpUMEP UMs aBTOpPa M Aary co3aaHusi. My3bIKanbHbIe (ailibl ya-
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I'naBa 3. IIporpamMmHoe obecnieueHue

CTO UMEIOT TaKU€ CBOMCTBA, KaK Ha3BaHUE MECHU, albOOMa U UMS UCIIOJHUTE-
ns1. I3MeHuTh MeTaganubie (aiiia win rpynmsl pailioB MOXKHO € MCIOIb30Ba-
HueM OQé1acmu céedenuil, OKHA CBOMCTB WM OKHA COXpaHeHHUs ¢aiina.

* Ob6aacmov ceedenuii. Camplii TIpocTOl crocod J00aBUTH CBOWCTBA
daiina — BeIOpaTh 3TOT daliT U U3BMEHUTH €r0 CBOKMCTBAa B 00JIACTU CBEICHUH,
pacnoioxeHHou B HKHEN dyactu IIpoBoaHuka. MHorue nosus BBoAa noaaep-
’KUBAIOT aBTO3anojHeHre. JlaHHbIi criocod MOYKHO MPUMEHSTh KaK JJisi OJHOTO,
TaK W JJIsl HECKOJbKUX (hailsioB.
Ecnu BbIOpaTh HECKONBbKO (aii-

= Ceoitcrsa: AC. [powes. MNporpammuposanve Ha VBS. Mﬁ

JIOB M J00aBUTH Kakoe-I1udo
CBOMCTBO B 00JIaCTH CBEJCHHH,

OHO 6y,Z[€T IIPUMCHATBCA I Onucanue
BCEeX BBI6paHHBIX Cl)aﬁHOB. Hazsanme A C.Mpowes. MNparpa...
e OKHO CBOHCTB, Kak ””E’.rpam”p"sa”"e 4
IOYEBLIE CNOBA Basic, NporpaMmMypoE.. =
O6BI‘IHO, OTKPBIBACTCSA C UCIIOJIb- KaTeropum METOAMHECKNE YKa3aH. .
30BaHHEM KOHTEKCTHOI'O MEHIO Kormermapii Aok VBS
o 11
daiina. Bkaagka Iloopoono 1mos- o =
AeTopel Mpowes AC.
BOJISICT HpOCManI/IBaTI) 51 peI[aK— Kem coxpaqeH A C. Tpowes
Pepnakan 9

TUPOBATh OOJIBIION CIHUCOK Me-
TaJaHHbIX (aina. Ha sToil xe
BKJIAZIKE MOKHO YAAJIUTh BCE

o o v PywoBoamTens A C. Tpowes
CBOUCTBA (bvaHHa KOMaH'HOHV yaa Oata cospaHuA cogepaaa...  21.04.2009 11:31
JleHue ceoucme u JauU4YHou UH- Nata nocneoHero caxpar...  07.06.2009 7:25
gbopMab;uu (CM. pI/ICYHOK 3 20) MNocnepHwid Beison Ha ney... 31.12 2008 8:00 LN
Ofwee spema pegaknapa...  00:45:00 |L|
* OxkHO coxpaHeHUs
o YoaneHwe cEORCTE W WYHOR MHPODMELAKX
(¢aiiia nmoxaBepriioch  3HAUU-

TEIbHOU MOAU(PUKAIIMKU MPU CO-
XpaHEHUU MOXKHO PEIaKTHUPO-
BAaThb 3HAYUTEIBHOE KOJIUYECTBO

| Ofwme | Besonactocts | MoapofHo | Mpegpimyumve Eiepcuu|

CeoiicTED

Homep sepcim
Hra nporpammb
Oprannzauma

ZHaueHWe

Microsoft Office Word
AGTU

3

[

0K ] [ Omaeqa ] [ MpurMeHT ]

Pucynok 3.20. CBoiicTBa (aiina

MeTaJlaHHbIX (aina (cM. pucyHok 3.21).

bokoBas maneab Windows ncnonszoBanace B Windows Vista (pacrio-
Joranack crpaBa pabodero CcTojia M CIy)XKHia JUisl pa3MeIleHrs Ha Hell (Wi Ha
Pabouem crone) munu-npuwioxenuit. B Windows 7 munu-npunoxenus (I'a-
JKeThl) pazMeniatoTcs Ha PabodyeMm cTouie (cM. paHee pucyHok 3.6, 3.9).

MuHH-TIPUJIOKEHUSI UCTIOIB3YIOTCS IS CaMbIX pa3HbIX Ieiaei. OHu Mo-
I'yT COSAUHATHCS C BEO-CIIY)KOAMU U JOCTABJISATH JICIOBYIO WH(OpPMAIIHIO, TIPO-
THO3 TIOTOJbI, CBEKHME HOBOCTH, CXEMBI JIOPOKHOTO JBMKEHHS, BOCTIPOU3BO-
JTUTH UHTEPHET-PAINO ¥ TTOKa3bIBaTh CIANBI U3 (HOTOATLOOMOB Ha KOMITHIOTE-
pe wiu B MHTEpHETE. MUHU-TIPHIIOKEHUST MOTYT OBITh BCTPOCHBI B TIPIIIONKE-
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3.1 OnepanoOHHBIE CHCTEMBI

HUS JUISl YIIPOLICHHS B3aUMOAEUCTBUS ¢ HUMHU. Hanpumep, mpyu nomMomniy MuHuU-
MPWIOKEHUM T10JIb30BATENbL MOXKET OJHOBPEMEHHO YBHUJETH BCE KOHTAKTHI
CJIy>KO MTHOBEHHBIX COOOIIEHUHN, 03HAKOMUTHCS C IJIAHAMHU Ha JICHb B KaJCH-
Jlape WIM C YIPaBJISITh NpOUTpbIBaTENEeM MylibTuMenua. Kpome toro, oHu mo-
I'yT UCMOJIB30BAThCSI OTAEIBHO B Pa3JIMUHBIX KAU€CTBAX — HAIPUMEp, KaK Kallb-
KYJIATOPBI, UTPBI WIN 3aIIMCHBIE KHUXKKH.

'" Bl
i8] CoxpaHeHue gokymeHTa u
U' ) | Ju « NB_diskD » ASG » Moi yuebHuk no undopmatike » - | +3 | | Mouck: Mo ywebruk no uago.. O |

Wma daitna:  A.C. [powes. Mporpammnposanue va VBS. Mert. ykas. « sbin. nab. pabot.docx -
Twn daina: ’,ﬂoxyuem Word (*.doc) v]

Agtoper Mpowes AC.
Kntouesbie cnosa:lBasic_ nporpasmnposatne: obasse kntouesoe cnoso |

Hazeanme: A, C. Mpowes. MNporpammnposanse va VBS
Tema: nporpammnuposaHne
Pykosogurens: A, C. powes
Opranwzayus: ATY
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Moasep*unBate [] Coxpanate 3cknze
COBMECTHMOCTE C
Word 97-2003

> O6zop nanok Cepanc ™ [ CoxpaHuTe ] [ Crrmena

MoaKNoUNTE CETEBOR ANCK... —

MapameTpbl COXPAHEHWNA...

Pucynok 3.21. OkHO coxpaHeHus e

9 MapameTpbl BEG-4OKYMEHTE...
daiina ¢ 3a1aHIEM MeTaIaHHBIX
Coxath pHCYHKM..

B cocraB Windows BXoasT OCHOBHbIC MHHU-TIPUIOKEHUS, HEOOXOIHU-
MbI€ JUTsl Hadajga paboThl. J(OMONMHUTEbHBIE MUHH-TIPHIOKEHHUS MOYKHO 3arpy-
3UTh M3 BEO-KOJUICKIIMM MHHU-TIPHIOKECHUH. DTa KOJUICKIHUS Mpesiaraet M-
POKHUI BEIOOp MUHHU-TIPUIIOKECHUHN IS BBITIOJTHEHHSI CaMbIX pa3HbIX 3a1ad. OnHa
COAEPKUT MUHH-TIPUIOKEHHUS, TIPEAOCTABICHHBIE Pa3IMYHBIMU pa3paboTuuKa-
MU U u3garesiMu (CM. pucyHoK 3.22 ).

Internet Explorer 7u 8

Internet Explorer 7 — Be6G-0003peBarenb, KOTOPHI BXOAHWT B COCTaB
Microsoft Windows Vista. Internet Explorer 8 moxer nocrasnsatecs ¢ Win-
dows 7 win OTIAEIbHO.

YcoBepliieHcTBOBaHUS Opay3epa OTHOCATCS K TPEM 00JIacTsIM.

1. YnopouieHue BBINMOTHEHUS MOBCEAHEBHBIX 3ajlady. Y COBEPIICHCTBOBAHHBIE
CpelcTBa MEPEXo0/I0B, BKIAJIKN U BO3MOXKHOCTh MoucKa B MHTepHeTe Hemo-
CPEICTBEHHO C MaHETu KOMaH/ 00JIEr4aloT BBHIIOJTHEHUE MOBCETHEBHBIX 3a-
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nay. PacimpeHHble BO3MOXKXHOCTH 1€YATH, YIIPOIIEHHBIE CPEACTBA IIOUCKA U
gyreHust RSS-kaHanoB ¥ MOANMCKHA HAa HUX IMO3BOJIAIOT IIOJy4aTh ONEpPaTHB-
HBII JTIOCTYTI K HY»KHOM MOJIb30BATEN0 HHPOPMALIUU.

7

SRR X
Crpannual s 2 } ] Halimu zadxemoi P |
: S~ O mernonone
AMAZONCOUK S
A o >
T O Billeoard E ’: S - Google

Amazon.co.uk -...  Billboard Topl0 Binary Clock GisMeteo.ru Good sounds!  Google Search ...

Nero DiscCopy Search eBay vistaClock WinBetaSecrets Windows Media... Bantota

lapxer Nero Live  lonoeonomka  3aronosku Hoe..  VHgukatop LM Kanengapb Monutopunr LT

FFFrrrrEer
+ oOm

QUS| 1N

V) MNokasate nogpobHocT & Haiitn ragketel 8 ViHTepHeTe

Pucynok 3.22. Munu-nipunoxenus (rajxersl)

2. [unamuyeckoe obecneuenne OezonacHocTr. HoBast Hafe)kHass apXUTEKTypa
Internet Explorer'a Bxiroyaer cpencrBa 0€30MacCHOCTH, KOTOPBIE MO3BO-
JISTFOT 3aIUTUTHCS OT BPEAOHOCHBIX MporpaMmM. OHa TakyKe ITOMOTAeT 3alH-
TUTh TIOJIb30BATEIE OT HENMPEIHAMEPEHHOTO MPEIOCTABICHUS JIMYHBIX
JAHHBIX Ha MOIICHHUYECKHE BeO-y3JIbl, MPUOEraomue K pa3indHbiM Gop-
MaM oOMaHa, HarpuMep (UIIHUHTY.

3. Ynyumennas mnatdopma Jiis pa3paOOTKU BeO-Y3JI0B M YIPABICHUS HMHU.
Internet Explorer 7 u 8 oOecrieynBaroOT yaydIieHHYIO MOAMCPIKKY TaOJIHIL
ctuneit (CSS), a Takxke mpegoCcTaBIAIOT HAJIe)KHbBIE HHCTPYMEHTBI JIJIsl pas-
BEPTHIBAaHUS 0003peBaTENIs U YIPABJICHHUS UM B YCIOBHSIX KPYITHBIX OpTaHU-
3a1ui.

DOneMeHThl UHTepdeiica MOoNb30BATENSI CTAIM 3HAYUTENIBHO MPOIIE U
yno0Hee, B HEM ropas3fo MEHBIIE HEHY)KHBIX 3JIEMEHTOB. B mpaBom BepxHeM

YTy OKHa HaXOJUTCS IOJIe OBICTPOro MorcKa (CM pUCyHOK 3.23).
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F |

(& CesepHmit (ApxTuuecknii) depepanstslil yHusepcutet - Windows Internet Explarer =NACH X
o ; O o |

@'\._J' - |g, https/www.narfu.ru/ < | ‘7| A -l Google PR
¢ WsBpanmoe BE |~ | & MSN Poccun... | @ Cesephbl.. X far - B -2 m v Crpawuya v BesonacHocts ¥ Cepguc v '@" -

A

CEBEPHbIM (APKTUYECKHM) "~
DEAEPAAbHBIA YHUBEPCUTET  eerlecaiieis .-

HOPMATWEHBIE OOKYMEHTLI TOFYM BONPCCHl U OTBETHI

= bricTpeie
BKJIAJIKH

I[Ipe3uaeHT noanucan ykas 0 CO3JaHuH Sl —
SDEQEFPANBHOIND

CepepHoro (ApkTHdgeckoro) dheaeparbHOro YHIBEPCUTETA

ATTY: rnasvwi kopnyc, 2 sTax,
| YUEEHEIE 3ABE[JEHHA 1T
" APXAHTENBCKA yHI{BepCI cTa kabuner 1219 A
. My, Cp, M 14.00 — 16.00
Apxaurentcrui 21 oktabpa 2009 r. npesngent Poccuickod Qenepauum [.A.

[OCYAADCTERHHEIR TEXHUYECKUIT MEABEAEB NOANHCAN YKa3 0 CO3JaHHH
YHHEEDCHTET

NrY: MnasHwi kopnyc NNY
{np. Nomonocosa, 4), ka6. 26
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Pucynoxk 3.23. Beb6-o603peBarensas Internet Explorer 8

[IpocMoOTp BEO-CTpaHUI] C UCIIONB30BAHUEM BKJIAJOK MO3BOJISIET OTKPHITH
HECKOJIBKO B€O-y3J10B B OJJHOM OKHE IpocMoTpa. Iy co3nanust Uin OTKPBITUS
BKJIAJIOK JOCTAaTOYHO IIEJIKHYTh CBOOOJIHYIO BKJIQJKy Ha MAaHEIW MHCTPYMEH-
TOB. MOXXHO TakXe MICIKHYTh MPAaBOM KHOIKOW MBIIIN THUIIEPCCHUIKY Ha BeO-
cTpaHuile U BbIOpaTh NYyHKT Co3z0ams eéknaoky. lllenkHyB BKIaaKy npaBoi
KHOITKOW MBIIIN, MOKHO OOHOBUTb KaXKIYIO0 CTPAHUILy IO OTAEIBHOCTH WUJIU BCE
CTpaHUILbl B TPYyNIIE, a TAKKE 3aKPbITh OTACJIbHBIE BKIJIAJIKU WM BCIO TPYIIILY.
Kpome Toro, neperackuBasi BKJIAJIKH, MOKHO U3MEHATh UX MOPSIIOK HA MaHEIn
BKJIQJIOK.

Internet Explorer 7 u 8 no3Boiser ynpasisiTh MHOXKECTBOM BKJIaJIOK
npu nomouy GyHKIUU 0] Ha3BaHHeM bbicTpble BRJIaAKU. C MOMOIIBIO 3TON
(GYHKIIMM MOXHO OJTHOBPEMEHHO YBHUJIETh 3CKU3bl BCEX OTKPBITHIX BKJIAJ0K (CM.
pucyHoK 3.24). UToObI MPOCMOTPETH BCE OTKPHIThIE BKIIAJIKH, JOCTATOUYHO IPO-
CTO IIEITKHYTh 3HAYOK OBICTPBHIX BKJIAJOK, PACTIONOKEHHBIN CIIpaBa OT 3HAYKA
N36pannoe. B npencraBnennn bbicTpble BKIAAKH MOXKHO OTKPBITH JIFOOYIO
BKJIQJIKY, ILIEJTKHYB €€ n300paxeHue. YToObl 3aKphITh BKIAJKY, CIEAYET IIEIK-
HYTh 3HAYOK X B NPABOM BEPXHEM YIIIy M300pakeHus. Macmrad cTpaHHIIbI
OBICTPBIX BKJIAJIOK 3aBUCUT OT YHMCJIA OTKPBITHIX BKJIAJOK. ECiiM 4UCIO OTKpPHI-
ThIX BKJaJ0K Oosbie 20 (4TO HE PEKOMEHAYETCS ), SCKU3bI OyAYyT MOKa3aHbl B
MEHBIIEM MacilTade, HO MOJIb30BaTeNb MO-TNIPEKHEMY CMOXKET YBUIETh BCE 3C-
KHU3bI B OJJTHOM OKHE.
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Pucynok 3.24. Pexxum bbicTpbie BKIaaku Be0-0003peBatens

Heckonbko BKIa10K MOXHO OOBETMHUTH B OAHY TPYIIyY, a 3aTEM COXpa-
HUTH €¢ B n30paHHOM. BKIIagku MOXXHO TpyNIHUPOBAThH MO TEMaM WIIM KaTero-
pUsM, HaIPUMEDP MTOKYITKH, (PMHAHCHI UJTU TIOT0/1a.

CpenctBo ObicTporo moucka — none [louck ¢ Humeprneme — 1M0O3BONSET
OBICTPO BBIMOJIHATH TOUCK B UHTepHeTe HEMOCPEACTBEHHO U3 paMKu 0003pe-
Batens. [Ipu 9ToM mcmonb3yercs ciayx0a Moucka, BRIOpaHHAS MOJIb30BATEIIEM.
Mo>xHO BBIOMpPATH CITy>KObI TOMCKA U3 PACKPBIBAIOIIETOCS CIHCKA, a TAKXKe J10-
0aBIIATH B CTUCOK HOBBIE CITYXKOBI.

PackpriBarommiics ClMCOK CpeAcTBa OBICTPOro MOKMCKA BKIIOYAET CHEIHU-
aNM3UPOBAHHBIC U 001IKE Ciyx)O0bl oucka. B criucke nonst Ilouck 6 Humephe-
me komanna Haiimu opyzue ciycobl TIO3BOISET 100aBUTHh B CITUCOK MHOMKeE-
CTBO OOIIMX U CHEIUATN3NPOBAHHBIX CITYXO MOUCKA.

YcoBepuieHcTBoBanus B oOnactu medatd. [lo ymomuanuio Internet
Explorer cxxumaer Tekct BeO-CTpaHHIIBI POBHO HACTOJBKO, YTOOBI 00ECTICYUTh
nevyarb Bcer cTpaHuibl. MOXKHO 3a7aTh MacTad nevatu, U3MEHSTh MO CTpa-
HUIIBI, YIAISATh KOJIOHTUTYJBI U YBEJIMUMBATH UM YMEHbIIATh 007acTh MEYaTy.
[Ipu >xemaHuy MOXKHO HarmedaTaTh BeO-cTpaHuily 6e3 rpaduueckux nzodpaxe-
HUI WK pekiambl. J[0cTaTOuHO MPOCTO BBIACIHUTH (IIPH MTOMOIIH MBIIITN) TEKCT
U U300pakeHHs, KOTOpbIe HYXKHO Hare4yaTarb, U BeiOpaTh koManay IlpeaBapu-
TeJbHbIA MPOCMOTP. JTa PYHKIUS MOKA3bIBAET TOJIBKO BBIACICHHYIO 00J1aCTh
Y TICYaTaeT €€ COOTBETCTBYIOIIMM 00pa3oMm.

OYHKIMS W3MEHEHUs] MaciiTaba MO3BOJIET YBEIUYMBATH WM YMEHbB-
iaTh pa3Mep CTPAHULbI IS YIydlleHus mpocMotpa. s u3meHnenus macuira-
0a 10CTaTOYHO MOKPYTUTh KOJECHUKO MBIIIKK Mpu Haxkatod kiaBuime CTRL.
W3mensieTcst He TONIBKO pazMep mpudTa, HO U pa3Mep U300paKeHUN U TeKCTa B
M300paxKeHUsX.
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Internet Explorer wmeer BCTpoeHHYIO (QYHKIMIO IOIepkkn RSS-
KaHaJIOB (HOBOCTHBIE, TOPTOBBIE, CIIOPTUBHBIE U TP. KaHAJIb), Onarogaps 4yemy
MOJIb30BATEIIM MOT'YT JIEFKO OCYIIECTBIIATh NOUCK RSS-KkaHaIoB, MOANNUCHIBATH-
Csl HA HUX U YUTaTh UX COAEPKUMOE HEMOCPEACTBEHHO B 0003peBaTee.

Junamuyeckoe obecrieueHre 0€30MACHOCTU pelIaeT JB€ OCHOBHBIE 3a/1a-
i obecrieyeHust 0e30MacHOCTH:

1. 3ammuTa oT BpeaoHOCHBIX nporpamm. Koproparus Microsoft mocrasuia ce-
Oe 11es1b 00eCeunTh N0JIb30BaTENIM 0€30MaCHOCTh IEUCTBUI IPH MPOCMOT-
pe BeO-y3J10B M IPEJOTBPATUTh YCTAHOBKY BPEAOHOCHBIX M APYTUX HEXena-
TENLHBIX TporpamMMm. BpemoHocHoW mporpammoi mo onpexaencHuro Mi-
crosoft sBrsieTcst 1000i BpeAOHOCHBIH KOJ| WIIH HEXKENATEbHOE MPOrpaMM-
HOe oOecreyeHue, BKIII0Yasi MpOrpaMMbl-4YepBH, BUPYCHI, IPOrpaMMbl JJIs
MOKa3a peKJIaMbl U MPOTrPaMMBbI-IIITHOHBI.

2. ObGecnieyenne 0Oe30macHOCTH JWUYHBIX JaHHBIX. OO0o3peBarens Internet
Explorer momoraer 3amuTuTh MOJIb30BaTeNied OT (UINIMHTAa W TPEIOTBpa-
TUTh XMILEHUE JTaHHBIX MOJb30BaTENe MOIICHHUYECKUMHU BeO-y3namu. OH
MO3BOJISIET MOBBICUTH 0€30MAaCHOCTh M HAJEKHOCTb AJIEKTPOHHBIX KOMMeEp-
YECKUX ONEpalHii, HE AOIMYCKasi HEMPEIHAMEPEHHOIO pa3rialleHus] JTUUHBIX
JTAHHBIX.

3amura OT arak ¢ NPUMEHEHHEM MEXJIOMEHHbIX ciieHapueB. [Ipu aTtakax
C IPUMEHEHUEM MEKJIOMEHHBIX CLIEHAPUEB CLEHApHil U3 oJHOro aomeHa WH-
TepHeTa yrpasisieT uHdopmanueid apyroro jnomeHa. s 3aIUThl OT TaKOro
BHJIa MOIIICHHHYECTBa o0o3peBareinb Internet Explorer yuursiBaer qomMeHHOE
UMs, C KOTOPOTro ObUT TMOJy4eH KaXKIblil CLIEHApUH, U TO3BOJISIET CHEHAPHIO
B3aUMOJIECTBOBATh TOJIKO C OKHAMHM W COAEPKUMBIM M3 TOTO K€ JOMEHA.
bnaromapsi TakuM MeXIOMEHHBIM Oapbepam HH(pOpMalus MOJb30BATENs J0-
CTYIHA TOJIbKO T€M Y3JlaM, KOTOPBIM IOJIb30BaTElIb HAMEPEBAETCS €€ MPEeo-
CTaBUTh. JTa HOBasg (PYHKIHS YCHUJIMBAET 3aLIUTY OT BPEIOHOCHBIX MPOrpaMm
3a CUET OrpaHUYEHUsI BO3MOXHOCTEN MOIIEHHUYECKUX BEO-Y3JI0B MO MCIHOJIb-
30BaHHIO OLIMOOK B IPYrUX Y3JIaX U 3arpy3KH HEXENATEeIbHOI'O COAEPKUMOI0O
Ha [IK nosb3oBarens.

Ucnpasnenue mapamerpoB Oe3omacHOCTH — B obOo3peBatene Internet
Explorer crannaptHbie mapameTpbl 0€30MaCHOCTH 00ECTICUUBAIOT MAKCHMAaTh-
HO yIOOHYI0 paboTy, OHOBPEMEHHO MOAepKUBasi TpeOyeMblii ypOBEHb 0€3-
ornacHocTu. OpHako st paboOThl HEKOTOPBIX MPUIIOKEHUM HEOOXOAMMO CHHU-
3UTh YPOBEHb O€30MAaCHOCTHU 10 CPABHEHUIO CO CTaHAAPTHBIM. B Takux ciydasx
BA)XHO BOCCTAHOBUTH MPEKHUE 3HAYEHUS, KOTJa HM3MEHEHHBbIE MapaMeTpbl
0O0JIbIIIE HE UCTIONB3YIOTCS.
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CoBmecTHOe _wmcnonb3oBanue Internet Explorer w  3ammurHuka
Windows moBsIaeT ypoBeHb O€30MaCHOCTH M 3alUThl JIMYHBIX CBEIICHHIA.
ZamuTHuk WIiNndows ycwimBaeT 3ammry OT BPEIOHOCHBIX NpPOTpaMM Ha
ypOBHE 0003peBaTelisi U HE JOMYCKAaeT MPOHUKHOBEHHS BPEAOHOCHBIX MpPO-
rpaMM Ha KOMITBIOTEp IMyTeM KOMOWHHUPOBAHHOM 3arpy3Kd, KOTOpasi 4acTO HC-
MOJIB3YETCS I PACTPOCTPAHCHHS IIMHUOHCKUX MPOrpaMM M UX HE3aMETHOU
YCTaHOBKHU BMECTE C JPYTUMU MPUITOKECHUSIMHU.

3ammTa oT (dumuHra. Bragenbubl MOIMICHHMYECKUX BEO-Y3JI0B HCIIONb-
3YIOT TEXHOJIOTHIO, M3BECTHYIO KakK (DUIIUHT, 3aKIIOYAIONIYIOCS B UMHUTAIlUH
HA/ICKHBIX JIUI] WM opraHu3anuii B VHTepHETE C IEeNbl0 MONyYeHUs JIUIHOU
nHpopManuu moas3oBateneii. B 2006 romy ObL10 3a)MKCHPOBAHO PEKOPIHOE
KOJIMYECTBO ciiydyaeB guimnHra. Kpaxa y1ocToBepsItOIIMX CBEECHUN MpeaCTaB-
JSI€T 3HAYUTENbHYIO YIpo3y (PMHaHCOBOW 0€30MaCHOCTH MOJIb30BaTEIEH.

B oTnnume oT mpsAMBIX aTak, KOrja 3JI0yMBIITUICHHUKH B3JIAMBIBAIOT CH-
CTeMY, YTOOBI TOMYYUTh CBEJCHUS O cueTe, /s (PUIIMHTA HE TPEOYIOTCS CIIOXK-
HBbIC TEXHUYECKHE CPE/ICTBA. Takue aTaku CTAHOBATCS BO3MOKHBIMHU B PE3yJib-
TaTe HEOCO3HAHHBIX JEHCTBUI MOJb30BaTeNel, KOTOPhIE C TOTOBHOCTHIO COO0-
IAIOT JIMYHBIC CBEICHUSI, HAPUMEP MapoJid K OaHKOBCKOMY cYeTy. UToOBI
MPENOTBPaTUTh TAKUE aTaKH, MOJb30BATENN JOJKHBI 3HATH O MpOOJIeMe U T0-
HUMATh €€ CYTh, & HE IPOCTO OIPAHUYHUTHCA YCTAHOBKOW OOHOBIECHUH AJIs MPH-
noxxeHus. KauecTBEHHO clienaHHbIC MOMJEIbHBIE BEO-y3/I6I MOTYT OOMaHYTh
JaKe OMBITHBIX MPO(ecCHOHANOB. 3JIOYMBIIIJICHHUKHA CTAHOBATCS BCe Oolee
U30IIPEHHBIMU U PEArupyIoT BCe ObICTpee, CTPeMsICh U30€KaTh OOHAPYKEHHS.

B nocnennue roasl s 3amuThl HHPOPMAIIMK TOJIb30BaTeNIel CTaId UC-
MOJIb30BAThHCS TEXHOJIOTUH UG poBaHus cBsi3u U mpoTokon SSL. C nosBrnenu-
€M 3HAYUTETHLHOTO KOJUYECTBA BEO-y3J10B (DU3UUECKUX JIUI] U MAJBIX MPEAIpH-
ATUNA, TPOJAIONIUX TOBAphl B IIMPOKOM JHAINa30HE IEH, MOJIb30BaTENN CTaIU
Yale CTAJIKUBAThCS C HEM3BECTHBIMU OpraHU3aIUsMHU, KOTOPbIE MPOCAT CO00-
IUTh UM (uHAHCOBBIE cBeAeHus. CoueTaHue 3Tux (HakTOpoB CO37aET OOIIHUp-
HOE T0JIe ACSITETbHOCTH JJIA 3JI0yMBIIUIEHHUKOB. [[1s1 pernenus 3Toit mpoOie-
Mbl B Internet Explorer ucnonb3yroTcst MOHATHBIE U XOPOIIO 3aMETHBIC IBET-
HbIC 3HAYKH, HTHPOPMHUPYIOIINE TIOIB30BaTENeH 0 6€30MacHOCTH U HAJEKHOCTH
BeO-y37a.

B crpoke coctosiHusi 0€30MacHOCTH OTOOPAXKAIOTCS CBEACHUS O CEpPTHU-
¢dukatax SSL Beicokoi HanexHocTu (HA), KoTopbie UCTIONB3YIOTCS JJIs1 OoJee
HAJCKHOU HIIeHTU(HUKAIMU O€30MaCHBIX y3JI0B, HApUMEpP BeO-y3JI0B OAHKOB.
Ceptudukar SSL BBICOKOIN HAJEKHOCTH YKa3bIBAET, UTO LIEHTP CepTUDUKALIUN
NPOBEJ BCECTOPOHHIOID MPOBEPKY Takoro BeO-y3na. [lpu pabote c y3mamuy,
OpOLIEIIIMMH TaKyl0 IPOBEPKY, LBET aJpecHOW CTpPOKH B 00o03peBaTelie
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Internet Explorer m3mensiercs Ha 3eJeHBIA M OTOOpaXkaeTcsl Ha3BaHHWE COOT-

BETCTBYIOILIEH OpraHU3aliH.

Ecmu Internet Explorer oOHapyxuBaeT kakue-11u00 OIMOKH B CBEJICHU-
AX cepTudukaTa y3na, 1BeT poHa MeHsieTca Ha KpacHbli. [lonbp3oBaTenu nomny-
YarOT JOMOJHUTENBHYIO HATrSAHYI0 HHGOPMAIUIO 711 paclio3HaBaHUS COMHU-
TENbHBIX BeO-y370B. [l BeO-y370B C NpaBWIBHBIMH YYETHBIMHU IaHHBIMHU,
HaIpOTHB, B aJIPECHON CTpOKE O0TOOpakaeTcsi UMs BIaJeNblia cepTUdUKaTa Ha
30510TOM (hOHE, YTO yKa3bIBaeT Ha Ooyiee BBHICOKHI YpPOBEHb OE30MACHOCTH H
Ha/IeKHOCTHU.

@unprp dummara Internet Explorer obpamiaercss kK MHTEpaKTUBHOM
UH(POPMAIIMOHHOM Cityk0€, KoTopast OOHOBIISIETCS HECKOJIbKO pa3 B yac. Ciyx-
0a pacrojaraer IMOCJIEIHUMHU CBEJICHUSIMU O MOILIEHHUYECKHX BeO-y3iax H
NPEeyNpexIaeT MoIb30BaTENEH O JIOOBIX MOAO3PUTENbHBIX BeO-y3nax. [Ipun-
un padoTsl 1aHHOTO (UIbTPAa OCHOBAH Ha JMHAMMYECKOM IOJIYYEHHU U 4Ya-
CTOM OOHOBJIEHUH MH(OpMALIUU.

OunpTp (PUILKMHTA COYETAET CPEACTBA MOMCKA MPU3HAKOB MOJ03PUTENb-
HBIX BE0-Yy3JIOB Ha KIMEHTCKOM KOMIBIOTEPE C OOpallleHHeM K JOMOIHUTENb-
HOW MHTEpaKTHBHOU ciyx0e. B ¢puiabTpe mpeaycMoTpensl Tpu crocoda 3amu-
Thl OT MOIIIEHHUKOB:

1. cpaBHeHuE apecoB BeO-y3JI0B, HA KOTOPbIE MOJb30BATElb MbITAETCS 3alTH,
CO CMHUCKOM HaJEKHBIX y3JI0B, KOTOPBII XPaHUTCS Ha KOMITBIOTEPE MOJIb30-
BaTeJs;

2. aHanu3 Be0-y3JI0B, KOTOPHIE XOUYET MOCETUTh MOJIH30BATENb, C LENbIO BBISB-
JI€HUs TUITMYHBIX IPU3HAKOB MOILIEHHUYECKHUX Y3JI0B;

3. ormpaBka anpeca (0e3 ykazaHHs KaKUX-JTHOO JMYHBIX CBEJEHUI) BeO-y3ia,
Ha KOTOpBbI XOueT 3alTH IM0JIb30BAaTEIb, B MHTEPAKTUBHYIO CIYXKOY
MaiikpocopT mji1 HEMEIJIEHHOW IMPOBEPKH B PETrYISIPHO OOHOBISIEMOM
CIHCKE MOIIICHHUYECKUX Y3JIOB.

B cnyyae nmoyueHus moaTBEpKJIEHUS TOTO, YTO a/IpeC MPUHAIICKHUT U3-
BECTHOMY MOIIIEHHHYECKOMY Y31y, obo3peBarens Internet Explorer onosenia-
eT 00 OMacHOCTH (KpacHBIM I[BETOM) U aBTOMAaTUYECKHU HAIPaBIAET MOJIb30Ba-
TeJsl HA HEUTPaAJIbHYIO CTpaHUILly ¢ penynpexaeHueM. Eciau BeO-y3en He OTHO-
CUTCSI K YUCIIy M3BECTHBIX MOIICHHHYECKHX Y3JI0B, HO COBEPIIAET JCHCTBHUA,
CBOMCTBEHHBIE TAKUM Y3J1aM, aJIpeCHas CTPOKA OKPAIIUBAETCS B KEJThIN LIBET U
NpeaynpexIaeT Mojab30BaTelsi O MOJ03pUTENbHOM MoBeneHuu. [lonp3oBarens
MOJKET COOOIIaTh O MOIIEHHHMYECKHX BeO-y3Jlax M JIOKHBIX CpadaThIBaAHUAX
¢wibTpa (UIIMHra HEMOCPENCTBEHHO M3 oOo3peBarens. OuibTp ¢UIIMHra B
TOJIBKO YTO YCTAHOBJIEHHOM 0003peBaTeyie HE BKIIIOUYEH M HE OTKIIOuYeH. [Ipu
IIEPBOM I10CJI€ YCTAaHOBKH 3aIlycke 0003peBaTelisl M0Ib30BaTelNb JT0JKEH BKITIO-
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YUTh UM OTKIIOYUTH 3TOT GUiIbTp. J{Jisl BKIIIOUEHUS WM OTKIIOYEHUs (QUIbTpa
(GuUIIMHTa T0CTATOYHO OAHOTO IIETYKA MBIIIIH.

3amura orodpaxenus aapecoB URL. 310yMBbIIIJIEHHUKH YacTO MbITAIOT-
Csl BBI3BATh y MOJIb30BATENICH OIIYIIEHUE, YTO OHU UMEIOT JIeJ0 ¢ MHpOpMaIIu-
€l U3 U3BECTHOI'O U HAJIeKHOI'O0 UCTOYHUKA. BO3MOXKHOCTH CKpBIBaTh OT IMOJIb-
30BaTelnel ceeneHuss 00 uctuHHoM aapece URL u TOMEHHBIX UMEHAxX CIyXKuia
IIEHHBIM TOJAPKOM IS 3JI0YMBINUICHHUKOB. [/[Ba MOIIHBIX BHU3yaJIbHBIX HH-
ctpymenta Internet Explorer momorator mosip3oBareisiM u30exarb oOMaHa:
aZpecHas CTpOKa B Ka)KJOM OKHE M IOJAJEPKKA MHOIOS3BIYHBIX JTOMEHHBIX
umeH (IDN).

* AnpecHasi cTpoKa B KaxJ0M OkHe. Bo Bcex okHax o0o3peBatesisi 0T00-
pakaercsl aJpecHas CTPOKA. 3JIO0YMBIIUIEHHUKH YacTO TMOJb3YIOTCS JOIMYCTH-
MBIMH JIEMCTBUSIMU CO BCIUIBIBAIOIIMMH OKHAMU JJI1 OTOOpa)Ke€HUsi n3o0paxe-
HUW U JaHHBIX, OOMaHHBIM IMyTEeM YOEXKIAIONIMX MOJb30BaTeNiel 3arpy3uTh U
YCTaHOBUTH BPEIOHOCHBIE pOrpaMmbl. [103TOMy Hanuyue B KaxJa0M OKHE aj-
PECHOM CTPOKH, JOCTYITHOM TOJIBKO JUJISL YTE€HUS, ITO3BOJISET MOJIb30BATENSAM 10~
JYYUTh CBEJIEHUS 00 MCTMHHOM MCTOYHUKE TON MHGOpMAIMH, KOTOPYIO OHU
BUJISAT.

* OToOpaxkeHre MHOTOSI3bIYHBIX JIOMEHHBIX UMEH. VIHTepHET OXBaThIBaeT
BCE€ MHPOBOE COOOIIIECTBO, U MOAITOMY 0003pEBaTENM JTOIKHBI YMETh pad0OTaTh
HE TOJIBKO C JIATUHCKMMHU CHMBOJIaMH M JOMEHHBIMM MMeHaMu. Oneparopsl
MOILIEHHUYECKUX Be0-y3JI0B HCMOJIB30BAIM MPOOJIEMBbI C OTOOPAKEHUEM CHUM-
BOJIOB Ha Pa3JIM4YHbIX SA3bIKaX B KAUECTBE MEXaHU3Ma JJIsi COBEpPLICHUS (PUILIKH-
rOBBIX aTaKk MPOTHUB TMOjb30Barened. Takke ATUM CIOCOOOM MOXKHO OBLIO
CKPBITh HacTOsIIIEE IOMEHHOE UMl BeO-y3a. JTa mpobiieMa BOZHUKAET BCIEA-
CTBHE HCIIOJIb30BAHUS PA3IMYHBIX HAOOpPOB CHUMBOJIOB. B HEKOTOpBIX s3bIKax
MHOTHE CUMBOJIbI (HallpuMep, aHrniickas OykBa a) MOT'yT HallOMHUHATh COBEp-
IIEHHO MHBIE CHUMBOJIBI IPYTUX S3BIKOB (Hampumep, OykBy a B Kupwuuue). B
pe3yJIbTaTe 3JI0YMBIIIJIEHHUK MOI 3apErMCTPUPOBATh JOMEHHOE UMs, ITOXO0XKEE
Ha MMS CYLIECTBYIOLIErO HAJIEKHOIO y3J1a, 4YTOObl OOMaHHBIM IYTEM BBIHYX-
JIaTh TOJIb30BATEJIEH OTIIPABIISATH CBOU JAHHBIE HA MOIACIbHBIN y3en. [Ipenbi-
nymue Bepceun Internet Explorer He nMenu noanep Ku MHOTOSI3bIYHBIX JOMEH-
HBIX UMEH U ObLIN YA3BUMBI JJI1 TAKOT'O BU/IA aTaK.

Hoserit Internet Explorer momHOCThIO TOAEPKUBACT BO3MOXKHOCTH H
OTOOpa)KE€HHE JOMEHHBIX HMMEH, COJEpXkAllMX CHUMBOJbI PA3TUYHBIX SI3bIKOB.
Ecnu xakag-1100 4yacTb JOMEHHOTO UMEHHU COACPKUT CUMBOJIBI U3 Pa3IMUHBIX
HaOopoB, npasuia ucnonb3oBanus IDN B Internet Explorer 7 aBromatndecku
BKJIFOYAIOT OTOOpaKeHHE TIOMEHHOT0 UMEeHH B KoaupoBke Punycode. I1pu s3Tom
YUHTBIBAIOTCS SI3BIKOBBIE ITAPAMETPBI ONEPAIMOHHON cHCTEMBI. TOIBKO CUMBO-
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76l U3 HAOOPOB CHUMBOJIOB, BHIOPAHHBIX B CHUCTEME SI3BIKOB, OTOOpakaroTCs B
CBOEM E€CTECTBEHHOM Bujie. Ompe/iesieHHbIe COUeTaHUsl SI3bIKOB, HAIpUMEpP CO-
YEeTaHWE AaHIJIMMCKOro € KUTAaWCKUM, BCErJa OTOOpaKaroTCs B KOJIMPOBKE
Punycode. Takue coueranus He MOTYT UCIOJIb30BaThCSA B OJTHOM KOMIIOHEHTE
JIOMEHHOT'O UMEHH, MOTOMY YTO 3THU S3bIKM HCHOJIB3YIOT pa3Hble HAOOphI CHUM-
BOJIOB. [[pyrue coueraHus si3bIKOB, Hampumep (GpaHIly3CKOro C aHTIUHCKUM,
MOTYT OTOOpaXkaTbcs Kak B KogupoBke Punycode, Tak 1 B CBOeM €CTECTBEHHOM
BUJIE. DTO 3aBUCUT OT TOr'0, KAKME SI3bIKH Pa3pelICHbl B ONEPALMOHHON CHCTe-
Me Tmonib3oBaTensi. Hanpumep, eciu BKITIOUEHA MOAJEPKKA U (paHITy3CKOTr0, U
aHTIIMicKoro s3b1k0B, aapec URL www.microsoft.com O6yner npaBuibHO 0TOO-
pakaThCsl B aJ[pECHOM CTPOKE, TOTOMY UTO 00a ATH SI3bIKAa UCTIOJB3YIOT OOITHiIt
HAa0Op OCHOBHBIX CUMBOJIOB. OJTHAKO €CIIM OJIMH U3 SI3bIKOB HE MO ACP>KUBACT-
cs1, aapec Oyner oToOpakeH B KoaupoBke Punycode, mOCKoIbKY B OJJHOM KOM-
MOHEHTE JOMEHHOI'0 MMEHHU HCIOJB3YIOTCS M (PpaHIly3CKUe, W aHTJIHICKUE
cumBousibl. [Ipu 3TOM B ajgpecHoi cTpoke Oyner oToOpaxeH aapec WWW.XN--
microsft-03a.com. Takum 00pa3oM, MMOJIB30BATENb OYACT MPEAYIPEIKICH O IMO-
nospurenbHoM aapece URL.

VYnanenue u3 0003peBaTeNsi BCEX JIMYHBIX CBEACHUN KpailHE BAXKHO IS
coxpaHeHus: KoHpuaeHraibHOCTH B MHTepHETE. OCOOEHHO 3TO OTHOCUTCA K
KOMITIBIOTEpAaM, C KOTOpbIMH paboTaloT MHOrue mnonb3oBarenu. B Internet
Explorer npegycMmoTpena GyHKIHS yaaJIeHUs )KypHaiia 0003peBaTelis, KoTopas
MO3BOJISIET TMOJB30BATEISAM YJAISATh BCE JIMUHBIE CBEIEHUS OJIHUM HICITYKOM
MBIIIIH.

Pomutensckuii kouTposib. Internet Explorer nenocpenacTBeHHO B3auMo-
JEUCTBYET CO CIIYKOOM pOJUTEIHCKOT0 KOHTPOJISL. DTO o0eceurBaeT y100HbIM
JIOCTYT K CBEACHUSAM XypHajia M eAuHbIA WHTepderc ynpaBiIeHUs HaCTpOHKa-
mu. Ciyx0a poIUTEIBCKOrO0 KOHTPOJIS TakKe MOXKET OJIOKUPOBaTh 3arpys3Ky
(aiinoB — emie OAMH crnocod MPEJOTBPATUTh MPOHHUKHOBEHUE BPEIOHOCHBIX
IporpaMM Ha KOMIIBIOTED.

YaydmeHne BO3MOYKHOCTEH aAMHUHUCTpUpoBaHus. [Ipu ncnonb3oBaHnn
Internet Explorer 7 u 8 anMuHUCTpaTOPHI MOTYYatOT BO3MOXHOCTD IIEHTPAIIH-
30BaHHOT'O YIpaBJIEHUS HACTPOMKAMU Ha OCHOBE T'PYIMIIOBOM MOJUTHKU CITYXK-
ol karajmoroB Microsoft Active Directory, uyro 3HaYuTeNnbHO oOOJErdaer
yrpasiieHre B opraHu3aii. OOHOBJICHHBIN MaKeT afMUHUCTPUPOBAHUS J1a€T
BO3MOXHOCTb Pa3BEPTHIBATH IMOJIHOCTHIO HACTPOEHHBIE KOITMU 0003peBaTENs.

Sawumnurx Windows

3amuTHuk WIiNdOWS ocCylIecTBIsIeT HENpephIBHBI MOHUTOPHHT CH-
CTEMHBIX TAINOK, OTCIEKHBAsI W3MEHEHHSI, KOTOPhIC CBUETEILCTBYIOT O IMPH-
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CYTCTBHH TPOTPAMM-IIIIHOHOB, W, TIOMOTasi TOYHO OIIEHUTHh CTENeHb Oe3omac-
HocTu [1O, ycTaHOBIEHHOrO Ha KOMIIbIOTEpE monb3oBarens. [lo ymondanuto
ZamuTHuK WINdOWS npoBepsieT KOMITBIOTEP Ha HAJTHYUE TPOrPaMM-IIIHOHOB
exxenHeBHO B 2:00, eciu He HACTPOEHO Jpyroe pacmnucanue. B mpouecce npo-
BEPKHU, B 3aBUCUMOCTHU OT HACTPOEK MOJIb30BATENsA, MOTYT aBTOMAaTUYECKHU BbI-
MIOJTHATHCS JEHUCTBUS HaJ OOBEKTaMH BBICOKOM, CPEIHEH WM HHU3KOW Ba)KHO-
CTH.

Kpome Toro, HaxkaB KHOIKY CKaHUPOBAHHUSA, MOXHO B J1000€ Bpems
OBICTPO TPOBEPUTH MANKH, KOTOPHIC 3apa)karoTCs Yallle BCero (Hampumep, ¢
nporpaMMHbBIMH ~ (paiimamMmu  win OObEKTaMH MOAYJS MoAAepkku Internet
Explorer). IIpu ObicTpOM TOMCKE OOBIYHO BBISBIISIOTCS HAauOOJIEe pacmpocTpa-
HEHHBIE MPOTrPaMMBI-IINHUOHBL. [lOJHOE CKaHUPOBAaHUWE CHCTEMBI 3aAHUMAET
OoJbllIe BPEMEHHU, HO MPU €r0 BBHINOJHEHUU HAa HAJMYWE MPU3HAKOB MPUCYT-
CTBUS MPOTPaMM-IIITMOHOB MPOBEPSETCS BECh KOMIBIOTEP U NMPHUMEHSIETCS 00-
Jiee TIOJIHBIA HaOop omucaHui. B packphiBaromeMcsi CIUCKE MOKHO CaMOCTOSI-
TEIHHO BBHIOPATH MJIs MPOBEPKH KOHKPETHBIC MANKH M JTUCKH, HAPUMEP ChEeM-
HBIJ HOCUTEIb.

Bcero cymiectByer 4eThipe BO3MOMKHBIX JEUCTBUSL MPU OOHAPYNKEHUU
YIPO3BI.

1. IlpomycTurh. Hukakue IeMCTBUSA HE BBIIOIHAKOTCS, HO IIOTEHIMAIbHAA
yrpo3a OyJeT BBISBISATHCS MPU MPOBEICHUN ITPOBEPOK B OyAyIIIEM.

2. OTnpaBuTh Ha KapaHTHH. B Ge3omacHOM MecTe co3/1aeTcsi apXuUBHas
KOIUSI TPOTPAMMBI, @ CaMa OHAa yAAJISAETCs. 3alyCTUTh MPOrpaMMy Hellb-
351, HO B CJIy4ae HEOOXOJUMOCTH €€ MOYKHO BOCCTAHOBHTb.

3. Yaaautse. [lonHoe ynamenue nporpaMMbl ¢ KOMIIBIOTEPA.

4. Tlpomyckathb Bceraa. [Iporpamma mo0aBisieTcsi B CIIMCOK Pa3pelieHHBIX
O00BEKTOB U HE OyaeT 0OHAPYKUBATHCS TIPHU MPOBEICHUH MTPOBEPOK B OY-
IYILIEM.

BammTHuK WINAOWS BBINONHSET MOMCK M yAaJCHHE BPEIOHOCHOIO
IPOrpaMMHOro 0O€creueHus 1ake B TOM CiIy4ae, Korja ojib30BaTellb HE UMe-
€T TOJHOMOYMK amMuHUCTpaTopa. [lo ymom4aHuio OOBIYHBIN IMOIH30BATEIH
MOXKET yIaJiATh, OTIPABJISITh HA KApAaHTUH U MPOMYCKaTh OOHAPYKEHHBIE TIPO-
IPaMMBI.

[Ipy ckaHWMpoOBaHUM YIANSAOTCA TOJBKO HM3BECTHBIE MPOrPAMMBI-
mIuOHbL. J[J1s1 60pbObI ¢ HOBBIMM U HEM3BECTHBIMHU YTPO3aMH B COCTaB 3allMT-
Huka Windows BKJIFOYEHBI areHThl MOHUTOPHHTA, 00ECIICUMBAIOIIUE 3AIIHUTY B
pEXHME peagbHOro BpeMeHu. HeckonbKko areHToB 0€30MacHOCTH OCYIIECTBIIS-
0T MOHUTOPUHT BaXXHBIX KOMIIOHEHTOB KOMIIBIOTEPA, KOTOPHIE MOTYT OBITh
W3MEHEHbl MPOrpaMMaMHU-IINHOHAMU: Tamka aBTO3arpy3Kd, CHUCTEMHBIE
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HACTpOWKH, HancTpouku Internet Explorer, mapamerpsl Hactpoiiku Internet
Explorer, 3arpyxaemsbie ¢aiinsl Internet Explorer, ciyx0b1 u npaiiBepsli, mapa-
METPBl BBIMIOJTHEHUSI W PErUCTPAllMM NPWIOKEHUW, a TAKXKE HAJICTPOMKHU
Windows. Yepe3 3TH KOMIIOHEHTBI MPOrPAMMBbI-IIITAOHBI Yallle BCEro MPOHH-
KaloT Ha KOMIIBIOTED.

[TockonbKy MpOrpaMMbI-IIITHOHBI HEMPEPBHIBHO COBEPIIEHCTBYIOTCS, 3a-
muTHEK WINndows niepe/t BBINIOJIHEHUEM 3aIlIaHUPOBAHHOM MPOBEPKU aBTOMa-
TUYECKU UIIET caMble mocieaane onucanus. OOHOBICHHBIE OMUCAHUS CO37a-
I0TCSl aHAJIUTHUKAMHU Kopropauuu MaiikpocodT mpu mojaep ke cooOIiecTBa
aKTUBHBIX Moyib3oBareiacii 3amurauka WIiNAOWS, MpUChLIAOIMIMX OTYETHI O
porpaMMax-IMnuoHax.

OO6HapyXuB B XOJl€ 3aIUIAaHUPOBAHHON MPOBEPKH KOMIIbIOTEpA MOJ03PH-
TEJIbHBIE OINEPAlMA WA NPUCYTCTBHE HM3BECTHOW IMPOrpaMMbI-IINUOHA, 3a-
muTHEK WIndows omoBemaer 00 3ToM mosib3oBateliss. @opMa ormoBeneHus
3aBUCUT OT YPOBHS CEPhE3HOCTH MOTEHIIMAIBLHOU yrpo3bl. Eciin 0OHapykeHHbIE
W3MEHEHHS BBI3BAHBI MPOTPAMMOM, KOTOpas eile He Obuta KiiaccuuimpoBaHa,
Ha TIAHENM 3aJa4 MosBIsieTcsl HeOOobIIoe yBenqomieHue. B ciyyae oOHapyxe-
HUS HEXENaTeIbHOTO WKW BPEAOHOCHOTO MTPOrPAMMHOI0 00ECTIEeYeHHUs TOSIBIISI-
€TCsl JKENITOe WJIM KPacHOE€ OKHO OMOBEIICHMsI, TOCKOJIbKY TpeOyeTcss Hemes-
JIEHHOE pearupoBaHue (3KEJITOe OKHO OTOOpa)kaeTcs IJis HeXKeNaTeNbHBIX MPOo-
rpamMM, KpacHO€ — JJIsi BPEIOHOCHBIX, & TaK)K€ MPU OJHOBPEMEHHOM OOHapy-
KEHUU HEXKENATEIbHBIX U BPEJOHOCHBIX MPOTPAMM).

Apxueay,ua u eoccmaHoeneHue OaHHBLX

HecMoTpst Ha TO, 4yTO apXuBalldsg OCHOBHBIX (halIOB U CUCTEMHON HMH-
dbopmanu SBISETCS UPE3BBIYANTHO BaKHOU JJIsi oOecmeueHuss 0e30MacHOCTH,
HE BCE MOJIb30BaTEIM HAXOIAT BPEMs [JIsl BBIIIOJIHEHUs 3TON omeparuu. Kak
MOKAa3aJIu UCCIIeIOBAHMSI, TTOJIb30BATENISIM HYKHBI 00Jie€ YI00HbIE CITIOCOOBI BhI-
6opa (aiioB U MamoK JIJIsS apXWBAIlMU, a TAKXKE BCTPOCHHAS IMOJIEPIKKA pac-
MIPOCTPAHEHHBIX PE3ePBHBIX HOocUTelel, Takux kak CD- u DVD-nucku.

CpencTBo apXvBallMd M BOCCTaHOBJICHHS JaHHBIX WINdOWS ¢ ycrmexom
peliaeT 3Ty 3aJa4d U MO3BOJISET MOJIb30BATEISIM BHIOUPATH (halibl IS apXu-
Bau. A Onarojaps nopajaepxkke padotel ¢ CD- u DVD-nuckamu apxuBupo-
BaTh W BOCCTAHABIIMBATh BaKHbIE (aiibl crano emie yaoOuee. [lomp3oBarenu
MOT'YT BOCCTaHaBiIMBaTh ¢aiiibl ¢ ogHoro CD- wnm DVD-nucka uwinum Habopa
JICKOB, TaXK€ €CJIA IOCTYITHBI HE BCE BXOJIAIINE B apXUB IUCKHU.

Bce dyHkimu apxuBanuu BOCCTaHOBJIEHUS OOBEIUHEHBI B OJHOW YHU-
(ULIMPOBAHHON TAHENW apXWBAaIllMM M BOCCTAHOBJICHUS, Ha3bIBAEMOU LIECHTPOM
apXMBalliy U BOCCTAHOBJICHUS.
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TeneBoe xonupoBanue. CiyyaiiHoe yAaleHUue WM U3MeHeHue ¢aiina siB-
JSIETCS paCHpOCTPAHCHHOW NPUYMHON moTepu naHHbIX. B cocraB Windows
BXOJIUT HOBas MoJie3Hast (PYHKIMSI TEHEBOTO KOIMMPOBAHUSA, KOTOpasi MOMOraeT
n30exaTh MOTEPH JAHHBIX. JTa (QYHKIUSA, JOCTYIMHAs B BblTyckax Business,
Enterprise u Ultimate, aBTomMmaTuuecku co3jaeT TeKylre Konuu ¢GaiaoB, ¢ Ko-
TOPHIMH PabOTaeT MOJIb30BaTENb, YTO MO3BOISAET OBICTPO U MPOCTO BOCCTAHAB-
JIMBATh NPEABIAYIINE BEPCUU CIYYANHO YAAIEHHOTO JOKYMEHTA.

®yukius TeHeBoro konupoBanus WiNdoOwsS BKITIO4aeTCsi aBTOMATUICCKH
U TIEPUOJIMYECKH CO3/IaeT KOMMHU N3MEHEHHBIX (paitoB. [[i1s1 XxpaHeHUs TEHEBBIX
KONUM HMCHOJb3YETCS MUHUMYM MECTa Ha JKECTKOM JHUCKE, MOCKOJBbKY COXpa-
HSIFOTCSI TOJIBKO HOBBIE M3MEHEHHUs. UTOObI MOTYyYUTh HOCTYN K ATOW (QYHKIIUH,
JIOCTaTOYHO WIENKHYTh MPAaBOW KHOIMKOW MBIIIM (paiil UM MAInKy W BbIOpATh
koMaHay BoccTtaHoBUTH npeskHi00 Bepcuro. Dailyibl MOKHO IPOCMOTPETH B
PEXHUME «TOJBKO JIJI YTCHMSI», YTOOBI PEIIUTh, KaKyl0 Bepcuio (aiisia cieayer
BOCCTaHaBIMBaTh. YTOOBI MOJIHOCTHIO BOCCTAHOBUTH (hailil, JOCTATOYHO Mepe-
TalUTh €ro B JIO0YIO MAINKy WM BBLACIUTH €ro U BHIOpaTh KoMaHAy Boccra-
HOBHUTb JJI1 BOCCTAHOBJIEHUS (haiiia B UCXOJHOE MECTOIOIOKEHHUE.

Ota (GyHKIMS MO3BOJSET BOCCTAHABIWBATH MPEABIAYLIME BEPCHUU, KaK
OTJENbHBIX (ailyioB, Tak u 1enbiX nanok. [Ipu BoccranoBnenuu (aiina orodbpa-
YKAIOTCS BCE MPEAbIAYIIME BEPCUU, OTIIMYHBIE OT aKTUBHON BEPCUU HA KECTKOM
nucke. ITpu noctyne K npeasiaylieil BEpcuy Manky Mojab30BaTeId MOTyT IMpoO-
cMaTpHUBaTh MEPApPXUIO MMAaIOK, CYIIECTBOBABIIYI0O HA MOMEHT COXpPaHEHUS Te-
HEBOU KOIHUU TANKH

BoccmaHnoeneHue cucmemol

@DyHKIMS BOCCTAHOBJICHUSI CUCTEMBI ObIJIa YCOBEPIICHCTBOBAHA. Temneph
JUIS XpaHEeHUSI U3MEHEHHBIX JI00ABOYHBIX KOIMHMM CUCTEMHBIX (hailjIoB IPUMEHSI-
€TCA TEHEBOE KOMUPOBAHHUE. ITO MO3BOJISIET YCKOPUTH MPOLIECC BOCCTAHOBIIC-
HUS U clieflaTh ero 0oJiee HaJe)KHBIM. EClii KOMITbIOTEp HAXOAUTCSA B aBapUii-
HOM COCTOSIHUM ¥ Ha HEM HEBO3MOXKHO 3allyCTUTh (PYHKIIMIO BOCCTAHOBJICHUS
CHCTEMBbI, MO’KHO BOCIIOJIb30BaThCs cpenoi BocctanoBiieHus Windows s 3a-
nycka 3Toi pyukuuu ¢ ycranopounoro aucka Windows. Teneps B GyHKIHH
BOCCTaHOBJICHUSI CUCTEMbI IPEAYCMOTPEHA BO3MOXHOCTh OTMEHBI — MEPEH U3-
MEHEHHMEM CHCTEMbl aBTOMAaTHYECKHU CO3JaeTCS TOUYKAa BOCCTAHOBJICHHMS Ha TOT
Clly4yad, €ClId TOCJI€ BOCCTAHOBJICHMSI CHUCTEMBbI MOTPEOyeTCs OTMEHHUTh 3TO
JICUCTBHE.
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MemoouL noesbiuweHust npouseoaumenbuocmu

brnarogapsi HOBBIM TEXHOJIOTHSIM 3HAYUTEIHHO MOBBIIIAETCA CKOPOCTH
BeintoTHeHUs Ha [TK moBcemHEeBHBIX 3adad. Y COBEpIICHCTBOBAHHBIC (DYHKITUU
3arpy3Ku U peKrMa CHa MO3BOJISIIOT HACTOJIbHBIM U MOOMJILHBIM KOMITbIOTEpaM
ObIcTpee Bo3BpamaThest B pabouee coctosinue. Kpome Toro, Windows sddek-
THBHEE YIpaBJIseT MaMATbI0 W YCTPOMCTBAMHM BBOJA-BHIBOJA, 32 CYET YEro
KOMIIbIOTEp O0Jjiee ONepaTUBHO pearupyeT Ha 3arpochl MOJIb30BATEIbCKUX MPU-
JIOKEHUM.

B Windows BxoauT KOMIIOHEHT HaHenu yrnpaBicHus CUeTYHKH | cpe/-
CTBa NMPOU3BOAUTEIbHOCT, [TO3BOJISIIONINNA OLICHUBATh MTOKA3aTEIN TPOU3BOIU-
TEJIBHOCTH M YCTPaHATh BO3HUKIIKWE TPYAHOCTU. HeEKOTOpble KOMIIOHEHTBI
Windows u cTropoHHHE IPHIIOKEHUS MOT'YT pab0OTaTh TOJIBKO HAa KOMIIbIOTEPAX,
000pynOBaHNE KOTOPHIX COOTBETCTBYET OMpe/eIeHHbIM TpeOoBaHusIM. HoBbIit
nHAEeKC nmpou3BoauTeabHocTH WINAOWS N03BOJISIET ONPENEIUTh CTENECHb 3TO-
IO COOTBETCTBUS U BBIACHUTH, OYAYT U (QYHKIIMOHUPOBATH TAKHE KOMIIOHEHTHI
U TIPUIIOXKECHHS.

Texnonmorus Windows ReadyBoost (npexnee HazBanue — EMD) obGec-
MEYMBAET 3HAUYMUTENIbHBIN POCT MPOU3BOAUTEILHOCTU 32 CUET MCIOIb30BaHUS
b-Hakonurenel 6e3 HeooxoaumocTtu pactiupenus O3Y. TloxnepxuBaercs
U TEXHOJIOTHS TMOpUIHBIX kecTkux nuckoB Windows ReadyDrive (mpexHee
Ha3BaHUE — THOPUAHBIN KECTKHUM AUCK), KOTOpas MpeHa3HAueHa JIJIsl MOBBIIIIe-
HUS HAJIE)KHOCTH U MPOU3BOAUTEIBLHOCTH, & TAK)KE YBEIMYEHUSI CPOKa pabOThI
oT GaTapeu.

[Tonws3oBatbest Gynkumern Windows ReadyBoost odens mpocro. I[pu
MEePBOM yCTAHOBKE CHEMHOTO 3alOMUHAIONIETO YCTPOMCTBA, HAmpumep (Hidii-
Hakonutenst USB nnu kapTel namsatu SD, B COOTBETCTBYIOIIMI MOPT OIEpaly-
onHas cuctema Windows niposepsieT, 0o0aaiaeT a1 3TO yCTPOHUCTBO AOCTATOY-
HBIM OBICTpOACHCTBUEM I moaacepkku Texnoimorun Windows ReadyBoost.
Ecnu 510 Tak, mosiBIsSIETCSl 3apoc Ha MCIOJIb30BAHHME YCTPOMCTBA ISl TMOBBI-
HICHUS IPOU3BOJAUTEIBLHOCTH CUCTEMBI. [[J151 3TOM 1€ MOXHO BBIACIUTH YacTh
namsTu yctpoiictBa USB, a B aApyroit yactu, kak oObIYHO, XpaHUTh (pailibl. 3a-
MOMHMHAIOIIEee YCTPOHCTBO, mcnonb3yemoe pynkuuerr Windows ReadyBoost,
MOXXHO B JIFO0OO€ BpeMs OTKJIIOYUThH — 3TO HE MPHUBEAET K MOTEPE TaHHBIX U HE
OKa)XeT HEraTMBHOrO BO3JEHCTBUA Ha cucTemy. JlaHHBbIE HA 3alIOMUHAIOLIEM
YCTpOUCTBE MHUGPYIOTCS ISl MPEIOTBPAIICHNAS HECAHKIIMOHUPOBAHHOTO [10-
CTyTIA.

s ucnons3zoBanus ¢yHkun Windows ReadyBoost o0bem cheMHOI
GbdII-maMsATH T0KEH ObITh He MeHee 256 Mb 1 oHa 1o/mkHa UMETh JO0CTaTOY-
Hoe OwicTpojaelicTBue. CKOpoCTh MpsMoro 4rteHus OsokoB pasmepom 4 Kb
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I'naBa 3. IIporpamMmHoe obecnieueHue

JIOJDKHA COCTaBJIATh He MeHee 2,5 Mb/c, ckopocTh IpsSMOM 3ammmcu OJIOKOB pa3-
mepom 512 Kb — ne menee 1,75 Mb/c.

ABTOMaTHYECKOE YIpPABJICHUE MAaMATHIO TMPH IEPEXoje B PEKUAM CHa
OCYIIECTBISICTCS C TOMOIIbI0 HOBOro jaucrerdepa mamsatd Windows
SuperFetch. Dta HOBast TEXHOJIOTHS YIIPABICHHUS MAMATBHIO MMO3BOJISET JOOUTH-
Csl BBICOKOUW CKOpPOCTH pearupoBaHUs Ha 3alpOChl MOJIb30BATEIBCKUX TMPHUIIO-
KEHHUH 32 CUET YIpaBJEHUS MaMSIThIO C HCIOJIb30BAHHUEM HOBOI'O QJITOPUTMA,
KOTOPBIN Ha3HA4aeT MOJb30BATEIIbCKUM TPUIIOKECHUSIM 00JIee BBICOKHI MPHO-
puTeT, 4eM (POHOBBIM MPOIECCaM, U aJaNTUPYETCS K CTUII0 pabOThl Ka)I0Tro
noJjib3oBaTeNss. @OHOBBIE MPOIECCHI MPOAOKAIOT BBIMOTHATHCS, TOKA KOMITh-
forep 6e3xeiictByeT. OHaKo 1Mo 3aBepuieHnu (GoHoBoro mporecca SuperkFetch
BOCCTaHaBJIMBAET B MaMSTH JaHHbIE, C KOTOPBIMU IOJIb30BaTeNb padoTan a0
3aIycKa 3TOro nmpoiecca.

Kpome Toro, nana moBbimeHusi Owictponeiicteus [IK  dyHkuus
SuperFetch onpenenser Hanbosee YaCTO UCIIOIB3YEMbIC TIPUIOKEHHUS U MPE/-
BAapUTENIHHO 3arpykaeT UX B MaMsiTh. 32 CUET 3TOTO YBEITUUMBAETCS CKOPOCTh
paboThl CUCTEMBI IIPU 3allyCKe WM MEPEKITI0YEHUN Ha APYrod npo@uib moib-
30BaTersl.

HuskonpuopureTHblii BBOA-BbIBOJA NPH padoTe ¢ JUCKOM 1JIA (POHO-
BBIX MPOLECCOB — B COOTBETCTBHUU ¢ HUM ()OHOBBIC MPOIECCHI MMEIOT OoJiee
HU3KUW TPHOPHUTET MPHU JOCTYNE K KECTKOMY IUCKY, Y€M IOJIb30BATEIIbCKUE
npwiokeHus. Eciu mporpamMma IMoAepKUBAaeT HHU3KONMPHUOPUTETHBIM BBOJI-
BBIBOJI, TO OHA MOYET BBIOTHATLCS OJJHOBPEMEHHO C TIOJ30BATEIILCKUM TIPH-
JIO’)KEHUEM, He 3aMeJJIsisi ero padboThl. IMeHHO Tak (YHKIMOHUPYET pAJl CIIyKO
Windows, Bkio4yas MHICKCHpPOBaHHE TOWCKA, aBTOMATHUECKYIO JedparMeH-
TaIMIO IUCKA M €KEIHEBHYIO IMPOBEPKY cucTeMbl 3ammTHHKOM Windows.

ABTOMaTHYeCKasi AedparMeHTANUS KECTKOr0 JTMCKA MOXET BBINOJI-
HATHCA B (DOHOBOM pEXHUME MO PACHHCAHUIO 03 CHIKCHHS OBICTPOACHCTBUS
MIPUIIOKECHU M.

Paboma e cemu

IenTp ynpaBjeHusi ceTAMH U OOIIMM JOCTYIOM IIO3BOJISIET IOJHO-
CTBIO YHPAaBIATH pabOTOM B CETH, BKJIIOYAs MPOBEPKY COCTOSIHUS MOJKIIOYE-
HUSI, IPOCMOTP TpauuecKoil CXeMbI CETH U YCTPAHEHHE HEMOMA0K C MOAKIIO-
yeHueM. LleHTp ymnpaBiieHHs ceTsIMU U OOIIMM JIOCTYIIOM MH()OPMHUPYET MOJIb-
30Bareis O CETH, K KOTOPOM MOAKIIIOYEH KOMIIBIOTEP, U MPOBEPSET BO3MOXK-
HOCTh jocTyna kK UaTepuery. MudbopMaims MmoxkeT ObITh NMpEACTaBICHA 1aKe B
rpaduueckoil popMe — B BHJI€ TAK HA3bIBAEMOW KapThl CETH, C TOMOLIBIO KOTO-
POIi MOKHO OBICTPO OTNPEACIUTh COCTOSHUE TOKIIOUEHHUS K JTOKAIBHOU CETH U
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3.1 OnepaliOHHbIE€ CUCTEMBI

HNurepHery. Eciin ycTaHOBIIEHHOE KOMIIBIOTEPOM NOJKIIOUeHUE K UHTEpHeTY
pa3phIBaeTCs, TO Ha U300paKEHUN MOYKHO HAWTHU ATO MOAKIIOYEHHUE, a 3aTEM C
MOMOIIIBIO CPEJICTB JUATHOCTUKU ONPEIETUTh MPUUHUHBI U BO3MOXKHOE PEIICHUE
pOOJIEMBI.

Cetesoii IIpoBoanuk. Ilocne HacTpolKu CeTH, AaHHBIE O MOJKIIOYECH-
HbIX K HEM KOMIIBIOTEPAX, YCTPONUCTBAX W MPUHTEpPaX MOXKHO MPOCMATPHUBATH
TOYHO TaK e, Kak nanku Ha jokaibHoM [IK. JIns BeIMONIHEHUS 3TOW 3a1adu
CITy’)KUT HOBBIU cereBoit [IpoBomank Windows.

Kapra ceru. Eciiu k cetu nmpoBOJHBIM U O€CIIPOBOIHBIM CIIOCOOOM I10/I-
KJIFOYEHO HECKOJIbKO KOMIIBIOTEPOB U YCTPOWCTB, MHOT/AA ObIBA€T TPYAHO IIO-
HATh, KAK OHHU CBsI3aHBI Mex 1y coboit. Windows Vista conepKuT HOBBIH KOM-
noHeHT Kapra ceTH, ¢ MOMOIIbI0O KOTOPOTO MOXHO B TIpaUUecKOM BHJIE
HaIJISIAHO MPECTaBUTh BCE KOMITOHEHTHI CETH U CBSI3U MEXK]1Yy HUMH.

Cnyx0a cBeleHHM O HOAKIIOUYEHHBIX ceTax, Bxoxsmas B Windows
Vista, coo01maerT COBMECTUMBIM MPHIOKEHUAM 00 M3MCHCHHH TTapaMeTPOB Ce-
THU. DTO MO3BOJISET ONTUMHU3UPOBATH JHOCTYI K pecypcaM U UX HUCIOJIb30BaHUE.
[Ipu noAKIIOYEHUH K APYTrod CETU MPUIIOKEHUS, TTOJIIEPKUBAIOIIUE Ty (HYyHK-
1110, IPOU3BOISAT COOTBETCTBYIONIYIO HACTPOIKY MapaMeTPOB.

XPS-0oxymeHmul

XPS-nokymeHT — 3T0 (aiin, KOTopblii coxpaneH B ¢popmate XML Paper
Specification. Windows Vista npu ycTaHOBKe 3aJaeT [0 YMOJIYAaHHIO I€YaTh
Ha yctpoiictBo Microsoft XPS Document Writer, B pe3ynbrate co3maercs
nokymeHT XPS B mamnke, yka3aHHOM MOJIb30BATEIEM.

PekomennyeTcsi UCMONb30BaTh CPENCTBO co3fnaHusi XPS-10kyMeHTOB B
TeX CIIy4asix, Korjaa Tpedyercst co3fgaTh, OTOCHaTh, CAEIATh OOLUIMMU WU OIyO-
JMKOBaTh JOKYMEHTBI, C/I€laB UX HEIOCTYIHBIMH JJII U3MEHEHUs], WK Korja
HEOOXOAMMO HamedaTaTh WIM OTOOpa3uTh JOKYMEHT B VHTepHETe B TOM ke
BUJIE, UTO U HA DKpaHE JIOKAIbHOro KommbioTepa. Kpome Toro, pekomeHnyercs
co3naBath XPS-Bepcuu mnsa ¢aiinos, comaepxkaniux rpaduky WIM WITOCTpa-
UM, KOTOPbIE B MPOTUBHOM CJIy4ae MOTYT OTOOpa)kaThCs MPH IedaTd WHaYe,
yeMm B IHTepHEeTE, WM Ha KOMIIBIOTEpPAX C IPYTUMUA MOHUTOPAMHU.

[IpocmarpuBath u neyataTtb XPS-10KyMEHTBI MOXXHO TOJBKO MpH MO-
MolIU cpeacTBa mpocMorpa XPS, KoTopoe sBiseTcss KOMIIOHEHTOM 0003peBa-
tens Internet Explorer 7 Windows Vista.

HoBriii ¢opmar noxkymeHToB XPS OTKpbIBaeT mepen Moab30BaTEISIMU
HOBBIE BO3MOYKHOCTH I€YaTH U 0OECIIECUUBACT PEIICHHE MPOOIEM C TOUHOCTHIO
1BETOINEepeaun, pazmepoM (aiyioB, copepKalluX CIOXKHbIE 1BETOBbIE d(Pek-
ThI, U CKOPOCTBIO MeYaTH TakuX (Hansos.
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I'naBa 3. IIporpamMmHoe obecnieueHue

Ilenmp obHoenenust Windows

[Tonw3oBarenu nuneH3upoBanHbix kormui Windows Vista mMeror npaBo
HOTY4aTh OOHOBJICHUS JUIS ONEPAIMOHHON CHCTEMBI, IEPUOTUYECKU BBI ITyCKa-
emble Kopnopauueir MaiikpocodT. K HUM OTHOCSTCS OOHOBIIEHUS JUIsl OTAEIb-
Heix QyHkmmi Windows Vista, oOHOBIEHUS, MOBBIMIAIONINE HAJICKHOCTh U
MPON3BOANTEIHLHOCTh, & TaKXe OOHOBIICHUS, 3aIIMIIAIONINE OT BPEIOHOCHBIX
nporpaMM H APYTUX BHIOB HEXKEIATEIbHOTO MPOrpaMMHOTO OOeCTIeYeHHs.
Kpome TOro, HekoTOpble OOHOBJICHHMS, NpPEAHA3HAYCHHBIC JUISA TOBBIIICHUS
HA/IGKHOCTA W TPOU3BOAUTEIHHOCTH, MOTYT TOCTABIATHCS MPOU3BOIUTEIEM
KOMITBIOTEpA JUISL JPYTUX MPOrPAMMHBIX U allapaTHBIX KOMIIOHEHTOB.

Llentp oonornenus Windows omnpenensier, MPUMEHUMBI T OOHOBJICHHSI
Ha KOMIIBIOTEPE MOJIB30BATENsl, U MPH YCIOBUU COOTBETCTBYIOIICH HACTPOUKH
3arpy’kaeT M YCTaHABJIMBAET MX aBTOMATUYECKH, oOecreunBas 0€30MacHOCTh
[1K u akTyanbHOCTH MPOTPaMMHOTO O0ECTICUCHHUSI.

YuemHnuole 3anucu nons3oeameneii u 2pynn, npogpunu
nons3oeameneu

VYyerHble 3amMCU MOJIb30BATENEH WJIM TPYMIBI MOJIb30BaTENEH ompese-
JISIIOT TIpaBa W pa3pelieHus mpu padoTe Ha oIpeneIeHHOM KommbioTepe. Kax-
Jlast y9eTHasl 3aliCh UMEET CBOE MMsI (MMsI TIOJIb30BATENsI ), MApOJib, a TAKKeE CO-
JIEPKUT CHUCOK TPYMIT TOJH30BATENCH, WICHOM KOTOPBIX SIBIISIETCS JaHHAS
y4eTHasl 3amuch. YUYETHBIC 3aMHCH TOJIb30BATEICH MOTYT XpPaHUTHCS Ha JIO-
KaJIbHOM KOMITbIOoTepe, MO0 B cirykOe katanoroB (Active Directory) Ha KOM-
IbIOTEpE-CEepPBEPE, KOTOPHIN SBISIETCSI KOHTPOJLIEPOM JOMEHA, €CIH KOMIIbIO-
Tep paboTaeT B JIOKAJILHON CETU M MPHUCOCAWHEH K JaHHOMY JIOMEHY (Hampu-
mep, rinaBHbld qoMeH AT'TY umeer ums ASTU). YipapiieHue y4eTHbIMH 3aITH-
CSIMH B TIEPBOM CJIy4ae OCYIIECTBIISIETCS C MOMOIIBIO MPOrpaMMHOIO KOMIIO-
HEHTa JIOKAJLHOTO KOMIIbIOTEpa Yuemmuwie 3anucu nonvsosameneti Ilanenu
yIpaBJIeHUs], INOO OCHACTKU Ynpasnenue komnvromepom — Jlokanvhwle nonv3o-
gamenu U epynnul, BO BTOPOM CIy4yae — aJIMUHUCTPATOPOM Ha KOMIIbIOTEpE, SB-
JISIFOIIEMCST KOHTPOJUIEpOM JoMeHa B ocHacTke Active Directory — noawzosame-
JIU U KOMIBIOMEPDHI.

B nanke Honv3zoeamenu, pa3MENIeHHON B OCHACTKE JIoKanbHble NOIb30-
gamenu u epynnsl KOHCONU ynpasieHuss Microsoft, unu B paznene Yuemmusie
3anucu nonv3oeamerel -Ynpaenenue yuemHviMuy 3anucamu 0ToOpakaroTcsl Kak
YUYETHBIE 3aMUCHU MOJIb30BaTENEH, CO3/1aBa€MbIe M0 YMOIYAHHUIO MPU YCTAHOBKE
CHCTEMbI, TaK U YYETHbBIE 3alKCH, CO3/laBaeMble Mojib30BaTeneM. [Ipu ycTaHos-
ke Windows co3maroTcsi BCTPOCHHBIC YUYCTHBIC 3aliucH AJAMHHHCTpPATOp (Ta-
pOJIb 3a7aeTCs IPU yCTaHOBKE cucTeMbl) U ['ocTh (IIpH yCTaHOBKE CHCTEMBI OT-
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KJIIoueHa, 0e3 maposs). [lepBas U3 HUX UMEET HEOTpAaHUUYEHHbIE MIpaBa, BTOpas
— caMble OrpaHMYEHHbIEC MpaBa CPEeIU BCTPOEHHBIX I'PYII, OCHOBHBIMHU U3 KO-
TOPBIX SIBJIAIOTCA: AIMMHHUCTPATOPbI, OnbITHbIE NOJb30BaTe u, [losib30Ba-
teau, I'octu, Omnepatopsl mneuaru, Omnepatopbl apxusa, Oneparopsl
HacTpoiikn cetu u aAp. (s OC Vista goMamiHuX BepcHil TOJBKO AIMUHH-
ctparop u OOBIYHBINA JOCTYT).

[Ipu co3paHuy HOBOW YYETHOM 3alKMCH OHA ABTOMAaTUYECKH BKJIIOYAETCS
B rpynny Ilonp3oBaTenu, nanee MOXKHO €€ U3MEHUTh WM J00aBUTH JpYyrue
TPYIIIIBIL.

JIns u3MEeHeHusl MpaB JOKaJIbHOW TPYIIbI WIM IOJIb30BATENs CIEIYeT
UCTOJIb30BaTh OCHACTKY Jlokanvusie napamempur 6ezonacnocmu — JlokanbHvle
noaumuxu — Haznauenue npas nonvzosameris, Te 3aJal0TCs MpaBa Jyisl TPYIII U
IIOJI30BATEIIEH.

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

IIpoduas nosb3oBaTes — namka, cojieprkanias CBeJeH!s 0 HaCTpOKax
JUTSE KOHKPETHOTO MOJIb30BaTels (pabodyero croya, CeTeBhIX MOIKIIIOUCHUH, T1a-
paMeTpOB MPWIOKEHHH. ..) U JIMYHBIE MAINKU JUIsl XpaHEHHs JJOKYMEHTOB, U300-

[Ipodunu nons3oBaresiei Npe1oCTaBISIOT CICAYIONINE MPEUMYIIECTRA!

e OIMH KOMIBIOTEP MOXKET CIYXUTh HECKOJIbKUM Mojib3oBaTeasiM. [Ipu
BXOJIC B CHCTEMY IOJIb30BaTENIb MOJIyYaeT HACTPOCHHYIO pabouyro cpeny,
KOTOpasi Obljla CcOXpaHEHa IS

HCTO ITIPH BBIXOAC N3 CUCTCMBI. . |{<|Win? (C:) » Monbsosatenu » a.groshey »
e Hacrtpoiika paboueil cpeabl 0O]i- AppData S Vsobpaxenis
HUM IOJIb30BATENEM HE OKasbl- @ Application Data  [E3Kowrar
BaeT BO3ACHCTBUA HA Hapamer- 2} Cookies & Mo snacosanici
pBI pa60qu CPEBI APYTOTO. @ Local Settings | Mo pokyreHTel
° HpO(l)I/IJ'II/I MOJIb30BATEIICH MOIr'yT @ MetHood @ Mow aokymeHTbl
XPaHUTBCA Ha CCPBCPC U IIPHU- @ PrintHood o Moa myzeika
MEHATBCS Il BXOJa IOJIb30Ba- (7] Recent £ Momckn
TeNsI B CETh C JIOOOro KOMIIbIO- [ SendTo g Pabounii cron
TCpa. . Tracing i CoxpaHeHHbIe urpsl
[popunu mnomp3oBaTeneil s @ [1asHoemeno ([ Cooinkn
Windows 2000 u XP pacnonaramuce B § 3arpyseu i WabnoHb:
manke  Systemdrive\Documents  and b Vsbpanirioe

Settings (mampumep, C:\Documents
and Settings), mius Windows Vista u 7

— B nanke [Tonb3oBaTenu (CM. pUCYHOK
3.25).

Pucynok 3.25. Tlanku npoduis
nonb3oBarens B Windows 7
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I'naBa 3. IIporpamMmHoe obecnieueHue

Crnenyer yuuThIBaTh Ipu padboTe, 4To (ailibl U manku, Kotopsie Bol pas-
Melaere Ha paboueM CToje U B JIMYHBIX MMAIKax, COXpaHIIOTCs B Bamem mpo-
¢ue nons3oBarens!
B Windows 7 B npodwusie monp3oBateis KpoMe nanku Mou 0okymenmol
MOSIBIJIUCH JOTIOJTHUTENbHBIE ManKu: M3o6pasxcenuss, Mou eudeoszanucu, Mos
MY3bIKa, KOTOPBIE SBIISIFOTCSI OCHOBOM JIJIs1 COOTBETCTBYIOIIUX OUOIMOTEK MOJIb-
30BaTelIs.
Hasnauenne cucTeMHBIX Manok npoduis moab30BaTEN:
¢ Application Data — nporpamMmmHbIe TaHHBIC (HAIIPUMEpP, CIOBAPh IMOJH30Ba-
tens). [lomenaempie B 9Ty Mamnky JaHHBIE OMPEAETSIOTCS pa3paboTynKaMu
IIPUIIOKEHHM.

¢ Cookies — cBeneHus 0 MOIB30BATENC M €TI0 apaMeTpbl HACTPOUKH Jutst VH-
TEPHET-CAUTOB.

¢ Pabouuui cmon — 31E€MEHThl pabodero cronia, BKIoYas (haisbl, ApIbIKA U
TIATTKH.

¢ U36pannoe — ApabIky M30paHHBIX BeO-y3710B HTEpHETA.

¢ Local Settings — ¢aiinbl TaHHBIX TPUIOKEHUH, (DAl dKYPHAJIOB H BPEMEH-
HbIC (DailiTbI.

¢ Heoasnue ooxymenmor (Recent) — sipibIKu MOCIEAHUX HMCIIOIB3YEMbIX J0-

KYMEHTOB U TIaTIOK.

NetHood — sipieIku [UTs1 SIIEMEHTOB CETEBOTO OKPYKCHUSI.

PrintHood — sipsibIku [71s1 37IEeMEHTOB TANKK TPUHTEPOB.

SendToO — spibIkK CIyKeOHBIX IIPOrpaMM 110 padoTe ¢ JOKYMEHTaMHU.

I'nagnoe meHio — SIPIBIKHA MPOTPAMM.

Lllab6nonbr — 11a0JIOHBI IOJIB30BATEIS.

®* & & ¢ o

Ynpaenernue docmynom

anaBneHI/Ie AOCTYIIOM 3aKJII09acTCA B IIPCAOCTABJICHUHU 11OJIB30BATCIIAM,
rpymnmnamM 1 KOMIIBIOTCPaM OIPCACIICHHBIX IIPpaB Ha AOCTYII K 00BbEeKTaM Ha JIo-
KaJIbHOM KOMIIBIOTCPC HJIN 110 CCTH. KnrouyeBsIMU TTOHATUSIMU yYHpaBJICHUA O0-
CTYIIOM ABJIAIOTCA paspCHICHUA, BJIAACHHUC O6T>€KTaMI/I, HaACJICAOBAHUC pa3pc-
HICHPIIZ, ITpaBa IMOJb30BATCIIA U ayAUT 00BEKTOB.

Paspewenus

Pasperiennst onpenensior tam goctyna kK oobekram Windows wim mx
CBOMCTBaM, MPEAOCTABIIIEMbIN MMOJIL30BATEII0 WK rpymme (BKIagka bezonac-
HOCMb OKHA CBOWCTB IMaNKu WK (paiina).
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3.1 OnepaliOHHbIE€ CUCTEMBI

YToObI IPOCMOTPETH WM U3MEHUTH pa3pelIeHus Ha TOCTYI K (aitmy uiun
IIaIKe, J0CTaTOYHO B [IpOBOMHMKE IIEIKHYTh IPABOM KHOIKOW MBIIIHA HA UME-
HU (haiina niu nanke v BeIOpaTh nyHKT Ceoticmea. Ha Bkianke bezonacnocma
NOKa3aHbl TEKYIINE pa3pelIeHNs, KOTOpble MOXHO U3MEHUTH, eciau Brl obnana-
eTe HeOOXOJUMBIMU AJIS 3TOTO IPaBaMHu.

Hanpumep, ctyaentam rpynmbl 555 moryT ObITh NpEAOCTaBIEHBI pas-
pelIeHUs] Ha CO3JlaHue, yAaJeHue, uTeHue U 3anuch (aiioB B nmanke C:\Mowu
JOKYMEHTHI\Xt-5 1 3ampelieH noctyn B qpyrue BiokeHHble nanku s C:\Mou
JIOKYMEHTBI.

C noMomuibio ynpaBiieHHs] AOCTYIOM MOKHO YCTaHOBHUTH pPa3peIICHUS
NTFS nns takux o0bekTOB, Kak (aiibl, 00beKThI Active Directory, o0BeKThI
peecTpa WIM CUCTEMHbIE OOBEKTHI, HapUMep, Ipouecchl. Pa3pemenuss Moryt
OBITh MPEAOCTABIIEHBI JI000OMY TOJb30BATENI0, TPYNIE WIK KoMibloTepy. Lle-
Jecoo0pa3HO YCTAaHOBUTD pa3pelieHus JUIsl TPYII, OCKOIbKY 3Ty YBEIMYUBAET
OBICTPOJICHCTBUE CUCTEMBI IPU MPOBEPKE MPAB JOCTYyNA K OOBEKTY.

Jiig 1106010 U3 3TUX 00BEKTOB MOYKHO MPEIOCTABUTh Pa3pEIICHHUS:

1. JIOKQJIBbHBIM I'PYIIIAM U IIOJIB30BATENSIM HA TOM KOMIIBIOTEPE, HA KOTOPOM

HAXOOUTCSA OOBEKT,

rpymIaM U NoJIb30BaTeNIM JaHHOTO WIH JIFI0O0T0 JOBEPEHHOrO IOMEHA;

3. TpyIIaM, MOJIb30BATEISAM U APYTUM OOBEKTaM C UACHTU(PUKATOPAMU
0€3011acHOCTH JJOMEHA.

Pa3pemenus, HazHauaeMble OOBEKTY, 3aBUCIT OT ero Tumna. Hampuwmep,
paspelieHus, KOTopble MOT'yT ObITh Ha3HAYEHBI JJI (ailia, OTIMYar0TCs OT pas-
PELIECHMI, TOIyCTUMBIX JUIs pa3fena peectpa. OIHaKO HEKOTOPBIE PA3pEILICHMS
ABJIAIOTCS OOLIMMU JUIsl OOJNBIIMHCTBA TUIOB O0BEKTOB. OOIIME pa3pelieHus
NIEPEUNCIIEHBI HIKE.

o UYrenue

o H3menenue

o (CwmeHa Biajgensna
o Ynancuue

IIpu ycTaHOBKE pa3pelIeHUd ONPENENSIeTCsl YPOBEHb TOCTYIA I TPy
U nojs3oBarened. Hanpumep, oHOMY MOJIb30BATENI0 MOKHO Pa3pelIuTh YH-
TaTh coaepkuMmoe (aiisia, Ipyromy — BHOCUTh HM3MEHEHUs B (haiii, a BceM
OCTaJIbHBIM IOJIb30BATENSIM BOOOIIIE 3aMPETUTh AOCTYII K 3ToMy (aitiny. Tak xe
MO>XHO YCTaHaBJIMBATh pa3pelI€HUs Ha JOCTYN K HpPHUHTEpaM, 4YTOObI OJIHU
I10JIb30BATENIM MOIJIM HACTPauBaTh MIPUHTEDP, & APYTHE — TOJIBKO I1€4aTaTh.

197



I'naBa 3. IIporpamMmHoe obecnieueHue

Bnaodenue ob6vexkmamu

[Ipu cozmanuu oOBekTa eMy HazHayaercs Biaazaenen. [lo ymomuanuio
BIIaJIeIbIIeM 00BEKTa Ha3HAYaeTCs TOT, KTO ero co3nai. Kakue Obl pa3pemieHus
HU OBLIM YCTAHOBJICHBI JJI1 OOBEKTA, Biajeliel] 00beKTa BCErjaa MOXKET h3Me-
HUTb 3THU Pa3pEILICHHUS.

HacnedoeaHue paspeuweHuil

MexaHu3M HacleoBaHUsl 00JierdaeT aJMUHHUCTpPATOpaM 3aJadyd Ha3Ha-
YEHUsl pa3peuieHuid U yIpaBlieHHs UMH. biarogaps 3ToMy mMexaHuU3My paspe-
UICHHUSI, YCTAHOBJICHHBIE JIJI1 KOHTEMHEpPa, aBTOMATUYECKH PaCHpPOCTPAHSIIOTCS
Ha Bce 00BEKTHI 3TOro KoHTelHepa. Hampumep, ¢aiinel, co3gaBaeMblie B Marke,
HACJIEAYIOT pa3pelieHuss 3ToW mankd. HacienyroTcss TOIbKO OTMEUEHHBIE ISt
HACJICOBAHUS Pa3pEIICHUS.

I pasa nosis3oeamensi

IIpaBa nosib30Barenel NO3BOJSAIOT IOJIB30BATENAM U I'PYIIIAM B KOMIIb-
IOTEPHOU cpejie MoJIb30BaThCd OCOOBIMU NMPUBMIIETUSIMU U TMpaBaMu Ha BXOJl B
cucTeMy. AIMHHUCTPATOPBI MOT'YT Ha3HA4aTh MPaBa YYETHBIM 3AIIACAM TPYIII
WU OTHEIBHBIX MOJb30BATENECH. DOTH MpaBa MO3BOJISIIOT MOJIB30BATENSAM BBbI-
IIOJIHATh KOHKPETHBIE JEHCTBHS, TaKHUE KaK MHTEPAKTUBHBIA BXOJ B CHUCTEMY
WIN apXUBHUpOBaHUE (HalIOB U KaTaJoroB.

[IpaBa nosip3oBaTenel OTIMYAKOTCSA OT Pa3pELICHUM TEM, YTO HNPUMEHS-
IOTCSL K YYETHBIM 3aIUCSAM IOJIb30BaTeNeil, a He K 00beKkTaM. XOTs IpaBa MoJib-
30BaTENIEN U MOT'YT NIPUMEHATHCS K YYETHBIM 3aIIUCAM OTACIIBHBIX I10JIb30BaTE-
Jeil, ynobOHee aJMUHUCTPUPOBATh IpaBa IOJIb30BATEIEH Ha OCHOBE TpYMII.
[Tonb3oBaTenbckuii UHTEPPENC yIIpaBICHUS TOCTYIIOM HE MOJAEPKUBACT MpaB
MIOJIB30BATENIEW, OJTHAKO HUX MPETOCTABICHUEM MOYKHO YIPABISTH C MOMOIIBIO
ocHacTKH «JlokanpHbIe MapaMeTpbl 0€30MaCHOCTH.

Ayoum o6verxcmoe

OO6nanas npaBamMu aIMMHHCTPATOPA, MOXKHO KOHTPOJIUPOBATH YCIIEHIIHBIE
U HEy/AaBIIMECS TMOMBITKU JOCTYIIOB MOJb30BaTenel K 00bekTaM. MOXHO BBbI-
OpaTh 0OBEKT, ayAUT JOCTyNa K KOTOPOMY BBINOJHSAETCA C MOMOIIBIO MOJIb30-
BaTeJIbCKOro HMHTepdeiica ymnpaBieHUs IOCTYIOM, HO CHaydajga HeoOXOIUMO
BKJIIOYHUTH MOJUTHKY ayJIuTa, BBIOpAB JOCTYI K OOBEKTY ayAuTa B DJIEMEHTE
«JIokanbHbIE MMOJIMTUKU» B OCHACTKE «JIOKajabHBIE MapaMeTpbl O€30IaCHOCTH.
BrniocnenctBuu coObiTHS, CBA3aHHBIE C 0€30MACHOCTHI0, MOKHO MPOCMOTPETH B
ypHaje 0e30MacHOCTH B OKHE mporpamMmsl «IIpocMoTp coOBITHIN.
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3.1 OnepanoOHHBIE CHCTEMBI

O6bwuii docmyn Kk nankam u gainam

B Windows 7 peamuso- [ coucrem Distr2 ]
BaHO JIBa Croco0a MpeaocTaB- | |
o [MpenepioyWwWe Bepcn Hactpoiika
JIieHUs o0IIero goctyna K Qaii- TR IR e Ry ——

JaM: MOXHO TPEJOCTaBUTH
o0mui  jgoctynm K  (aiiam,
HAXOJSAITUMCSI B TPYTIE MaroK

WA ofvexra:  FA\Distr2

DJ)'TII'IbI WNK NONbS063TENK:

. o 53) Mpowe puve Nposepicy
Obwue (Public), unu k daitram 2 SYSTEM
m000H TMankyd Ha KOMIBIOTEPE, 82, AgrvrncpaTopet (LKS \AgmarncTpaTopsi)
o " 4 Nonbsosaten (LKSWonesosaTeni)
3a/aBasi OOLIMHI JOCTYI K Marl-
Ke B ¢ cBoiicTBax (pHCYHOK HToBisl USMEHMTE paspewienys,
HEXMWTE KHOMKY Mamerus".
3.26).

Paspewetwn ana MNonbsosatend Paspewwts 3anpemis

[Tanku O6was my3vixa,
Obwue suoeo, Obwue O00Ky-

o

MonHeih pocTyn
MzmeHeHne

menmol, Obwue uzobpadscenus Urerue 1 BENOnHEHME
B mamnke OoOwue  SBISIOTCS 5”"‘“" L L
TEHWE
YIOOHBIM CpPENCTBOM MJiA 00- — -

MCHa (1)aI>’IJ'IaMI/I, XpaHAIINMUCA Yrofibl 330aTH 0cobbie paspeeHAR MK

Ha KOMHBI’OTCPC. MO)KHO 06- napameTpel, HaxnuTe " dononHuTensHo"
o MNoppofHes of YNDAENEHMKM AOCTYIOM W DESDEWEHW
MCHHBATHLCA CI)aI/IJIaMI/I N3 OTHUX

[anoK C JPYrMMH I10Jb30BaTe- [ ok || Omesa || Mowmewms |
JSMH KOMIIBIOTEPA HIIA XKE C
IIOJIB30BATEIISIMU JIPYTUX KOM- Pucynok 3.26. OKHO CBOWMCTB Manku

MBIOTEPOB, HAXOSAIIUXCS B OJI-
HOM cetn. JIt0Oo¥ (haiin niu mamnka, MOMEIIeHHBIC B 3TH MAlKW, aBTOMATUYECKA
CTAHOBATCS IOCTYITHBIMH JIJISI IPYTUX MOJIb30BATEIIEH.

[Tanky Ob6wue cnemyetr WCMOIL30BaTh, €CIU Bbl XOTHUTE XpaHUTh BCE
(baiinpl, K KOTOPEIM HEOOXOMMO MPEIOCTABUTH COBMECTHBIN JOCTYII, B OJTHOM
MECT€ Ha KOMIIbIOTEpPE M HET HEOOXOJMMOCTH HACTpaumBaTh pa3pelieHus s
OTJIETIBbHBIX NIOJIB30BATEIIEH CETH.

Bropoii crioco0 cienyer ucnoiab30BaTh, €ciu Bbl XOTUTE NMPpeaocTaBUTh
JOCTyn K (hailyiaM JIPyruMm MOJIb30BATENSAM MPsIMO M3 MECTa MX pa3MelleHus,
Py 3TOM HEOOXOJMMO HACTPOUTH pa3pelieHHs] Ha JOCTYM K Qaiiam it oT-
JENbHBIX MOJIb30BaTeNel KOMIbIOTEpa — BKIaAKa bezonacHocms OKHA CBOWCTB
WIA CeTH — BKJIaJKa /locmyn OKHa CBOMCTB (CM. pUCYHOK 3.26). OKOHYATEIb-
HbIE pa3pelieHus] Ha OOIMi JOCTYN K TarnKe OMNPENENsIOTCS C YYETOM Kak
Habopa paspemieaniit NTFS (Bezonacnocmv), KOTOpbIE MOXHO TaKKe yCTaHO-
BUTH A1 (DaiisioB, Tak U ajs obiiero pecypcea (Jocmyn).
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I'naBa 3. IlporpamMmHoe obecrieueHue

[Tanens ynpaeimenuss Windows Vista comepXUT HOBBIM KOMITOHEHT,
Ha3biBacMblil LleHTpOoM ynpasieHusi cetasMu U 00muM aocrtynom. C nmomo-
IIBIO0 ATOTO LEHTPA MOKHO BKIJIFOUUThH WU OTKJIIOYUTH CETEBOE OOHAPYKEHUE U
oOIIUI CeTeBOM AOCTYII K ¢aiijiaM U MmankaMm KOMITbIOTepa.

YnayuwenHble cmandapmuule npunoxerHust Windows 7

Briepsebie 3a Bcro ucropuro WIiNndows B HOBO# BepcHH ObLTH 3HAYUTEIILHO
nepepaboTaHbl Takue npuiaokeHus, kak Kanekymsarop, WordPad, Paint.

B Kanwskynstope kpome pesxxuMoB O6wiunbiii U HHocenepHblil TIOSIBUITUCH
HOBBIC BapHaHThI /Ipoepammucm u Cmamucmuxa.

Wutepdeiic mporpamm WordPad, Paint ucronszyer BMECTO MEHIO JICHTHI
C BKJIaJKaMH, MO0 cTuiIro moxosxkue Ha Microsoft Office 2010. Bo3smokHocTH
ATUX JIBYX MMPOTPAMM PaCIIHPEHBI.

WordPad moxer paborats ¢ ¢opmaramu RTF, Office Open XML
(*.docx) m mpocteiM TekcToM B koaupoBkax Windows, MS-DOS u HOHukoz.
[Tpu 3arpy3ke B 3Ty nmporpammy aokymeHta Microsoft Office Word 2007 wnu
2010 moryT BO3HHMKHYTh HEKOTOpPbIE UCKAXKEHHS TPU OTOOpakeHUu MpudToB,
PUCYHKOB U IPYTUX BHEAPEHHBIX OOBEKTOB (CM. PUCYHOK 3.27).

Hogsrit WordPad mosxer ¢popmaTupoBaTh TEKCT MO MUPUHE, pabOTaTh CO
CIHMCKaMH, PUCYHKAaMH M C BHEIPEHHBbIMU oOBbekTamu (popmyisr Microsoft
Equation, mmarpammsr Microsoft Graph, mpu ycranoBnennmnii cucreme Mi-
crosoft Office — ¢ nmucramu u nuarpammamu Excel, npe3enTarusiMu 1 ciaiiiaMu
PowerPoint u mp.).
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r

| | 5 ¢ = | AC lpowes. Mndopmarnka Yuebrne2010_01.docxk - WordPad Elﬂu

[nasHaa Bug '@'
o § : N | |
= | ==l = ol n
D & | fimes New Roman = [14 = A A t= = :E' \;\ [-j;ji @ &8 Noncx
B

2b 3amera

BeTaenTe K K U ahe X x* - A~ = =|= =| || Votpakenne PagyHok Jatan Braska | ...
- £- 4 B - Paint spema o6wekTa | i BEIGPaTh Bee
Bydep oGmeHa LpugT Abzay BCraeuTe Mpaeka
Mporpamma WordPad noaaepxnsaet He sce dyHKUMM opmaTa 3Tore 4oKyMenTa. YacTs KoHTEHTa MoKeT BbiTe NoTepaHa wnwn oTobpaxkeHa X

HENP3BNNBHO,
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TPeHaa, NpoBepKa aAekBaTHOCTH — UCMONb30BaHNEM KOMMNOHEHTa
Perpeccusa naketa aHanumaa.
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Pucynok 3.27. TekctoBsiii pegaktop WordPad cucremsr Windows 7

I'paduueckuit penakrop Paint mMeeT MHOTO HOBBIX BO3MOXKHOCTEH, KO-
TOpbI€ MPUCYTCTBYIOT HA BKIaJKe I nagnaa nentol (cM. pucyHOK 3.28), TaKux
KaK 9 BUJIOB KUCTH, 23 BuUaa QUTyp JUIsl BCTABKA B PUCYHOK U TIp., & TaKXKeE J0-
MOJIHUTEIHHBIE BO3MOXHOCTH KOHTEKCTHOT'O MEHIO JIJIsl BCEr0 PUCYHKA WA 00-
JIaCTH BbIJENeHUs (00pe3aTh, MOBEPHYTh, H3MEHHUTH pa3Mep, OOPaTHTh 1BETA U

np.).
l/:;f| D -) \J s | NHCTpYMEHTHI BBOAA TEKCTA Mpwumep ana yuebHnka.png - Paint |7=' = % |

IE - TnagHaa Bua Tekcr @
D’ X 7 @E' @ I[N~V OO-| ke - | = | D [] LI D '
i L g SA O AN - e = | o,
CTaBNTh BIAENHTE WCTH - onWnHa €T EET SMEHEHNE
- - oA & /' q - OOOED il - 1 2 “—” ”—”—‘ LEETOE
Eydep oBmena | HsobBpamerne ' MHTpYMeHTH DUrypel LiseTa
800 |s00
PSR ke B A R R hiil
K r.. L Jt.l'jil. l'flf:fej. i
+ 13} 188 x 24nkc 10 903 x 648nkc Pasmep: 25,1K6 wEE U @

Pucynok 3.28. I'paduueckuii pexakrop Paint cuctemsr Windows 7
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I'naBa 3. IIporpamMmHoe obecnieueHue

JdononHumensvHole KkomnoneHmeot Ha caume Windows Live

B cocraB Windows 7 He BXOIUT MOYTOBasi MpOrpaMMa U MporpaMmma BH-

neomoHTaxa. Ckadath UX W JPYrue MPUIOKEHUS MOKHO OECIUIATHO C cailta
http://download.live.com/.

202

HekoTtopsie mporpamMmsl, TOCTYITHBIX JIJISl 3aTPY3KU:

1) Live Messenger — oOMeH MTHOBEHHBIMU COOOIIEHUSIMHU;

2) Ilouma \WWindows Live — paboTa ¢ y4eTHBIMHU 3aIUCAMU ICKTPOHHOU
noutkl Hotmail, Gmail u apyrux ciyxo;

3) Peoaxmop 6110206 (Live Writer) — opopmiieHre OJIOrOB M MX PacChli-
Ka Ha CaMThlI;

4) ®@omoanvoom Windows Live — penakTUpOBaHUE WU YIOPSIOUCHHUE
dotorpaduii u GuaLMOB, MyOIUKAIUs UX B CETH WIM OTIpPaBKa MO
AJIEKTPOHHOM NOYTE;

5) Kunocmyous Windows Live — mpocrefiiiast mporpaMmma BHACOMOH-
Taxa ¢ coxpaneHueM QuibmoB B popmare HD *.wmv wmu ¢ pasme-
1ieHueM ux Ha YouTube;

6) Cemeitnasn 6e30nachocms — pOIUTEILCKUN KOHTPOJIb 32 MOCEIICHUEM
calToB M 3a oO1ieHueM B UHTepHEeTE.


http://download.live.com/
http://download.live.com/messenger
http://download.live.com/wlmail
http://download.live.com/writer
http://download.live.com/photogallery
http://download.live.com/moviemaker
http://download.live.com/familysafety

3.2 CepBHUCHBIE TPOTrPaMMBbl

3.2 CepBUCHbIe NporpamMmmbl
N HasnaueHnne cepBUCHBIX MpOrpaMM — OOecreueHHE HaJAeKHOW pabOoThI
> KOMIIBIOTEPOB M UX CETEeH: TECTMPOBAHMWE W ONTUMH3alMs, oOecredeHue pe-
© 3¢pBHOI'0 KOIIMPOBAaHUS U BOCCTAHOBJIEHMS, 3alUTa OT BPEIOHOCHBIX, IIMHOH- *
. CKMX ¥ MOILIEHHUYECKUX BTOPKEHUH. ‘

R S AV

B nocnennee Bpemsi Hamboliee KpynHble (UPMBI — MOCTABUIMKU TO-
no0HOro mporpamMmHoro obecriedenus (Symantec, Vcom, Acronis, Aladdin
Systems, PGSoft, PowerQuest u mp.), BEIITyCKarOT KOMILUIEKCHI CEPBUCHBIX ITa-
KETOB, MPEIHA3HAYEHHBIX ISl JOMAITHUX KOMIBIOTEPOB, MAJIOTO M CPEIHEro
Ou3Heca, KPYIMHBIX MPEIPUITUH.

ITo mamubiM Gupmbr Symantec Corporation HaunOosblnas yrposa s
KOMIIBIOTEPHBIX CUCTEM BO3HHUKAET MpHU paboTe ¢ nHpopManre o mpoToKoILy
HTTP B HurepHere. MeHblllasi OMAaCHOCTh — JJICKTPOHHAS TOYTA, CIIYKOBI
osIcTphIx coobmenuii (ICQ u mp.), ToKanbHAS CETh.

3.2.1 CepBuUCHbIe NporpaMmmMbl Koprnopauum Symantec

B kauecTBe mpumepa pacCMOTPUM MPOAYKTHI Kopropamuu Symantec
(www.Symantec.ru).
dwupma npesyraraeT 3 TPyl MPOTYKTOB:
1) st moma:

o Norton 360 — koMIuIeKCcHasi aBTOMaTHYeCcKask cCucTeMa 0€30IMacHOCTH,
TECTUPOBAHUE U ONITUMU3AIHS PA0OTHI KOMITLIOTEPA;

o Norton Internet Security — o6ecnieunBaet 3amuTy npu padoTe ¢ UH-
TepHET-MarasuHaMu, OaHKaMH, BeO-callTaMH U TTOJI03PUTEIbHBIX
CCBUIKAX;

o Norton 360 Multi-Device — nabop 3amaTeHTOBaHHBIX CPEACTB 3aIIUTHI
1151 KoMIibroTepoB PC, Mac® 1 MOGHIBHBIX YCTPOMCTB;

o Norton AntiVirus — cpeicTBa aHTUBUPYCHOM 3aIIUATHI JISI KOMITBIOTE-
pa,

o Norton Online Backup — aBTomaTtn4ecku BBIIIOIHSAET PE3EPBHOE KO-
poBanue ¢ainos; mudpoBanue (paityios;

o Norton Family Premier — xouTposib 3a HaxokaeHUeM jeTeit B HTep-
HETe.

2) U MajIoro U CpeaHero Ou3Heca:
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http://www.symantec.com/ru/ru/index.jsp
http://www.symantec.com/ru/ru/index.jsp
http://www.symantec.com/ru/ru/index.jsp
http://ru.norton.com/360/
http://ru.norton.com/internet-security/
http://ru.norton.com/norton-360-multi-device/
http://ru.norton.com/antivirus/
http://ru.norton.com/online-backup/
http://ru.norton.com/norton-family-premier/

I'naBa 3. IIporpamMmHoe obecnieueHue

O 3aimmra OT BUPYCOB U 0€30MMaCHOCTh
= Endpoint Protection Small Business Edition 2013
Endpoint Protection
Protection Suite Small Business Edition
Email Security.cloud
Instant Messaging Security.cloud
= Web Security.cloud
» Web Gateway
= Messaging Gateway
o HIudpoBanue
» Drive Encryption
= Whole Disk Encryption
» Desktop Email Encryption
= Encryption Desktop Professional
» Ghost Solution Suite
O PGBGPBHOC KOIIMPOBAHHEC U BOCCTAHOBJICHHUC
= Backup Exec.cloud
Backup Exec
Backup Exec V-Ray Edition
Backup Exec Small Business Edition
YerpotictBo Backup Exec 3600
Enterprise Vault.cloud
3) System Recovery Server Editionmist kpymHBIX TPEINPUATHI — CIUCOK
KOMITOHCHTOB B HECKOJIBKO pa3 JJINMHHEC, YCM HpG,ZILII[YHlI/IfI.

Kommnekcnast mporpamma aisg goMamHux komnberorepoB Norton 360
o0ecrieurnBaeT aHTUBUPYCHYIO 3alINUTY, 3aIUTy OT IPOrpaMM-IIINHOHOB, 3alH-
Ty OT (uimHra, 0OHapyKEHHE PYTKUTOB, IPOBEPKY MOJTMHHOCTH BEO-CalTOB,
JIBYCTOPOHHUI OpaHAMay3p, aBTOMaTHUECKOE PE3EPBHOE KOMUPOBAHUE U BOC-
craHoBieHue, 2 I'b mamsatu B 6€301MacHOM CETEBOM 3JIEKTPOHHOM XPaHUIIMILE
Kopropaiuu Symantec.

Baxmneiiiee MecTO Cpelu CEPBUCHBIX IPOrpaMM IMPOCTHIX IOJIb30-
BaTeseil 3aHUMAIOT CPeACTBa /it OOpbObI ¢ KOMIBIOTEPHBIMU BUPYCAMU, CPE-
CTBa JUIsl apxuBanuu (aiyioB, MporpamMmbl JJis pabOThl ¢ ONTUYECKUMHU JHCKa-
MHU.
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http://www.symantec.com/ru/ru/norton/products/overview.jsp?pcid=os&pvid=n3601
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3.2 CepBHUCHBIE TPOTrPaMMBbl

3.2.2 3awmTa OT BUPYyCOB

KomnuromepHule eupycuol

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

K KoMnbroTepHblii BUpYC — BpEOHOCHAs MMPOTrpaMMa, CriocoOHas K caMo-
© pa3MHOXCHHIO W PacCHpOCTPAHCHUIO TNpH Iepenade WHPOpMAIUU C OIHOTO -
¢ KOMIBIOTEPA Ha JIPYTOM. 3

OdunnanbHO CUMTAETCS YTO TEPMHUH «KOMITbIOTEPHBIM BUPYC» BIEPBBIC
ynotpebun corpynnuk Jlexalickoro ynusepcurera (CIIA) @. Kosn B 1984 1.
Ha 7-% koH(pepeHuu 1o 6e3omacHoctu nHbopmarmu, npoxoausiiei B CIHIA.

B Hacrosiee BpemMsi KpoMe KJIaCCUUYECKUX KOMITBFOTEPHBIX BUPYCOB CY-
IIECTBYIOT TAKXK€ CETEBbIC BUPYCHI (UEPBU U TPOSHCKUE MPOTPAMMBbl), a TaK¥Ke
[IPOYUE BPEIOHOCHBIE IPOTPAMMBI.

Tunel BUPYCOB:

— (aiinoBbIe;

— 3arpy304HbIE;
— MAakKpO-BUPYCHI;
— CKPUIITOBBIE;

— CETEBBIE.

daitioBbIe BUPYCHI PA3IMYHBIMU CIIOCOOAMH BHEAPSAIOTCS B HCION-
HsieMble (paiiibl, MO0 co3aatoT (PpaitiIbl-TBOMHHKHY.

[Tpumep, Moka3bIBAIOLINM, HACKOJIBKO CIIOKHBIMH SIBJISIIOTCS MOJIOOHBIE MPO-
rpammel — BUpyc WinNT.RemEx (Remote Explorer). [1pu 3anmycke ¢aitna Bupyca ero
Kox Komupyercss B cuctemHblid katanor WinNT System32\Drivers moj wuMeHem
IE403R.SYS u 3amyckaercst Kak CUCTEMHBIN CEpBUC, KOTOPBIM OAWH pa3 B 10 MUHYT
3aIlycKaeT OJHY M3 CBOMX HOJMpPOrpamMM — JHOO0 3apa)keHHs, TU00 «3aMeTaHus Ciie-
noBy. [lponenypa 3apakeHusi CKaHUpPYET CiIy4dailHO BhIOpaHHBIE JIOKaJbHBIE U JO-
CTynHbIe ceTeBbie manku, uiiet EXE-¢aiinel u 3apaxaet ux. [Ipu 3apaxenuu Bupyc
KOMITpecCHpyeT (ailii-epTBy, 3alUChIBA€T B HETO CBOW KOJ U J00aBJISET KOMIIpEC-
CUpPOBaHHBIN NEepBOHAYAJIbHBIA KOJ (pailia B ero koneu. [lpu 3amycke 3apa’keHHOro
EXE-(aitna Bupyc KonmupyeT ero BO BpeMEHHBIN (haiiil, pacliaKOBBIBAET U BBITIOJIHSET
UCXOAHBIA (haitnm mporpamMmel. Bupyc kommpeccupyet ¢aitnbl metonom «deflate» u
WCIIOJIb3YeT JUISl 3TOr0 BCTPOCHHYIO B CBOM koj OuOmmotexky GZIP. B 3aBucumocTu
OT CIy4allHOTO CYETYMKA BUPYC TAKXKE MOPTUT ClIy4yallHO BbIOpaHHBIE (ailiibl: KOM-
IPECCUPYET UX TEM K€ METOAOM M 3aTeM MHUPYET KPUIITO-aJTOPUTMOM CpEAHEn
cinoxxHoctu. [Iporenypa «3ameTaHus ClIEIOB» 3aMyCKAETCs CIEOM 3a 3apakKeHHEM U
YHAYTOXAET CJEIbl KU3HEACITEIHLHOCTH BHpyca. Bupyc 3akpbiBaeT cooOmieHus 00
olMOKax, MPOU3OIIEAIINX MPH 3apakKeHUU (HaiyoB, ¥ BBIMOIHIET APYrue JACHCTBUS
(o nanubiM JIabopatopuu Kacniepckoro http://www.kav.ru).
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3arpy304Hbl€ BUPYCHI 3aMHUCHIBAIOT CE0Sl B 3arpy30UHBIA CEKTOp HMCKa
(boot-cexTop), 1100 B CEKTOp, COCPIKAIIHIT CUCTEMHBIN 3arpy34lK BUHYECTEPA
(Master Boot Record), n1n0o MeHSIIOT yka3aTeiab Ha aKTHBHBIN boot-cekTop.
JlaHHBI THI BHPYCOB OBLI JOCTATOYHO pacmpocTpaHéH B 1990-x romax, HO
MPAKTUYECKU MCYE3 C MEPEeX0A0M Ha 32-pa3psiiHbIe ONepalliOHHbIE CUCTEMBI U
OTKa30M OT MCIIOJIb30BAaHUS TUCKET KaK OCHOBHOTO crioco0a oOMeHa nHdpopMa-
mueil. TeopeTnyeckn BO3MOXKHO TMOSIBJICHUE 3arpy304HbIX BUPYCOB, 3apa)kalo-
mux onTtudeckue Aucku u USB-¢um-naMaTh, HO Ha TEKYIIUA MOMEHT TaKHe
BUPYCHI HE OOHAPYKEHBI.

Makpo-BUPYCHI 3apaxaroT (paiiibl JAHHBIX Pa3TMYHBIX MOMYJISIPHBIX MPO-
rpaMM. MHOTHE TEKCTOBBIE, TAOJMYHBIE U TpaduuecKre pelakTophl, CUCTEMbI
MPOEKTUPOBAHUS, UMEIOT CBOU SI3bIKU MPOTPAMMUPOBAHUs Il pabOThI ¢ pas-
JUYHBIMA OO0BEKTaMH, TPUCYTCTBYIOMIMMU B (paillax JaHHBIX 3THX CHCTEM
(manpumep, Visual Basic for Application (VBA)B cucreme Microsoft Office).
Tekcr mporpamm Ha si3eike VBA coxpaHsieTcss B Moaynisix npouenyp (Makpo-
cax), XpaHsmmxcs B (aiinax 1oKkyMmeHTOB (cM. B MeHto cucteMbl Microsoft Of-
fice 2003 pasgen Cepsuc - Makpoc). Makpo-BHPYCHI SIBJISIIOTCS IIPOrpaMMaMu
Ha s3BIKaX, BCTPOSHHBIX B TAKWE CUCTEMBI 00paboTku maHHbIX. Hampumep, npu
OTKpBITUHU ToKyMeHTa Word mpoBepsieT ero Ha HaJIMuue MpPOoLEypbl ¢ UMEHEM
AutoOpen, eciin oHa npucyrcTByeT, To Word Beinosnuser ee. g cBoero pas-
MHOXKEHHSI BUPYCHI ATOT'O Kjlacca MCIOIb3YIOT BO3MOKHOCTHU SI3BIKOB ITHX CH-
CTEM U IPHU MX MOMOIIM MEPEHOCAT ce0sl U3 OJHOTO 3apaykeHHoro (aiina (1o-
KYMEHTa, TaOJUIbl WU Ipyroro ¢aina naHHeix) B apyrue. Ilo qanuaeim Jlabo-
patopuu Kacnepckoro Koau4ecTBO MaKpOBUPYCOB — HECKOJIBKO COTEH.

[Ipumep omacHoro wakpo-Bupyca: Macro.Word.KillDIl. Conepxur
eNMHCTBEHHBIN Makpoc: AutoOpen. [Ipu oTkpeITHH 3apakeHHOTO (haiiyia BUPYC
3apaxkaeT 00JacTh TJI00aNbHbIX MakpocoB cuctembl Word. Tlocne atoro mpu
OTKpBITUU B cucteMe Word He3apaskeHHOro (paiiyia 3apakaeT ero ¥ yHH4ITOXKaer
Bce daitnsl mo Macke *.D?? B mamke C:\WINDOWS \SYSTEM\ (t. e. daiisbt
JTUHAMHYCCKHUX OMOIMOTeK U npaiieepoB Windows ).

CKpuNTOBBIE BUPYCHI HAMMCAHbl HA Pa3IU4HbIX CKpUNT-s3bikax (VBS —
Visual Basic Script, JS — Java Script, BAT, PHP u np.), KOTOpBIE€ IIKPOKO HC-
noib3ytores B OC Windows u Web-nporpammupoBanuu. OHE THOO 3apakaroT
JIPYTUe CKPHUIIT-TIPOrpaMMbl, MPUCYTCTBYIOLIUE B BUE MPOTrpaMMHBIX (ailioB
win ¢pparMeHToB Tekcra html-ctpanuil, 1100 ABIAIOTCS YaCTIMU MHOTOKOMIIO-
HEHTHBIX BUPYCOB.

[Tpumep: Virus.VBS.Redlof — nanucan Ha si3pike VBS u 3ammdpoBas.
[Ipu nepBom 3amycke co3zaer Gaiyl co CBOMM HCHOJIHSAEMBIM KOJIOM B CUCTEM-
nom karajgore Windows ¢ umenem Kernel.dll. Kpome Toro, xomupyet cebs BO
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BCE KATaJIOTM Ha JAPYruX JUCKaX 3apaKEHHOro0 KOMIbIOTEpa B BHIE (ailna
HacTpoiiku oroOpaxkeHus (ainoB u mamok — folder.htt. 3apaxkenubiit daiin
folder.htt mony4aer ynpaBieHue U KOUPYETCs] BUPYCOM BO BCE MANKHU NPH UX
oTKpbITHH Tipu Tomomu IIpoBoguuka. Bupyc nomuceiBaer ceds Bo Bce HTM
daitnel, Haxomsmmecs B karamore Windows \web u TakuM 00pa3om OH Takxke
MOJTyYaeT YIpaBJICHUE MPU OTKPBITHH JJAHHBIX (DAITOB.

CeTeBble BUPYChI UCTOIB3YIOT ISl CBOETO PACHPOCTPAHEHUS TPOTOKO-
JIbI ¥ KOMaH/Ibl KOMITBIOTEPHBIX CETEH U AIEKTPOHHOMN MOYTHI.

TposiHckas mporpaMMa — aro0asi mporpamma, KoTopasi BraifHe OT MOJIb30-
BaTeJs BBIMOJIHAET Ha KOMITBIOTEpPE KaKue-Tu00 HeKeNlaTeIbHbIE I Hero JIeH-
CTBHSL.

[To cBOMM QyHKIMSAM MOAPA3AETAIOTCS Ha:

e Odknop (Backdoor) — HecaHKIIMOHMPOBAHHBIN JOCTYI K YAAJIEHHOMY

aIMUHUCTPUPOBAHUIO KOMIIBIOTEPA,;

o PSW-TposHIIBI — MOXUIIIEHUE TTapOJICH;

e Trojan Clicker — oTkpsiBaeT Ha KOMIIbIOTEPE BeO-CCHUIKH O€3 BegoMa
MOJIH30BATEIS;

e Trojan Downloader — 3arpy3ka u3 MHTEpHETa KaKux-1100 (aiiaoB 6e3
BEZI0Ma TIOJIb30BaTES;

e Trojan-Dropper — mHCTa/IMpyeT O3 BeloMa IOJb30BaTeNsl APYrue
BPEIOHOCHBIE MPOrpaMMbl Ha 3apa’K€HHBIH KOMIBIOTEP U 3aIlyCKaeT
uX;

e Trojan Proxy — 3amyckaeT 0e3 BeioMa IOJIb30BATEIS POKCH-CEPBEP
Ha 3apaKEHHOM KOMIIbIOTEPE;

® [IpOYME TPOSHIIBI.

CereBble uepBU moapazaesaoTcs Ha modytoBbie (Email-Worm), ucmons-
3yromue uHTepHer-nemkepel tuna 1CQ (IM-Worm), ucnons3yromue IRC-
cpeactBa MurtepHer-obmenus (IRC-Worm), 3apaxatoniue MHTEpHET-CEpBEPHI
u npouure. [1ouyToBbIE YEPBU IMOCIE MHCTAJULIIMN B CHCTEME MOTYT pacchliaTh
ceOs 0 BCeM ajjpecaM, OOHapyKEHHBIM B ajapecHor kaure Windows u B ¢aii-
Jax DJICKTPOHHOW IOYTHL. J[pyrue BUIBI CETEBBIX YEPBEW MOIYT pacChLIaTh
URL-cchuiky Ha ce0s Wiin Jpyrue CauThl Mo aapecam, OOHApYKEHHBIM B 0azax
WNurepner-neixepoB win |IRC-kIMeHTOB, OTKPBIBATH MOJIHBIA CETEBOM JOCTYII
Ha JINCKU KOMIIBIOTEpA U IIp.

K BpeaoHOCHBIM IporpaMMaM OTHOCSTCS Takke PYTKHTBI (rootkits) —
YTUJIUTHI, UCIOJb3YEMbIE XaKepaMH AJIsi COKPBITHUS CBOCH BPEIOHOCHOW Jes-
TEIHHOCTH Ha 3apPaXKEHHOM KOMIIbloTepe. JJist 3Toro oHu MOIuPUIMPYIOT oOre-
PaIMOHHYIO CHCTEMY KOMITbIOTepa. PYTKHUTBI HE TOIBKO CKPBIBAIOT CBOE COO-
CTBEHHOE IPHUCYTCTBHE, HO TaK)Xe U JEHCTBUS, KOTOPbIE NPEIIPUHUMAET 3J10-
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YMBIIUICHHUK. PYTKHUT MOXET CKpbIBaTh MPUCYTCTBUE JIPYTUMX BPEIOHOCHBIX
IpPOrpaMM Ha KOMIbIOTEpE, U3MEHss (paillioBble JaHHBIE, KIIOYU PEECTpa WU
AKTUBHBIE MPOLIECCHI.

Kaxnpiii ¢aimoBeIii WM CETEBOM BUPYC CYIIECTBYET B KaKOW-THOO OJ1-
Hoi win Heckoutbkux OC — DOS, Windows 9%, Windows NT, OS/2, Unix u

T.HO.

OcobeHHocmu an2opummoB pab6omsi BupycoB:

— PE3UACHTHOCTD;
— HCIIOJIb30BAHUE CTEIIC-AJITOPUTMOB;

— camomudpoBaHUEe U TOTUMOPPUIHOCTS;
— HCIIOJIb30BAHHME HECTAHIAPTHBIX MPHUEMOB.

PesuneHTHBIA BUpPYC Tpu HHOHUIIMPOBAHWU KOMIIBIOTEpPA OCTaBISIET B
OINEpPATUBHOM MaMSITH CBOIO PE3UJACHTHYIO YacTh, KOTOpas 3aTeM IepexBaThiBa-
eT oOpalleHHs ONEePallMOHHON CUCTEMBI K 00BEKTaM 3apakKeHHs U BHEPSIETCS B
HUX. Pe3upeHTHbIE BHUPYCHl HaxONIATCA B TMaMATH M SBISAIOTCS AKTUBHBIMU
BIIOTH /IO BBIKJIIOUEHHSI KOMIIBIOTEpA WJIM Tepe3arpy3Kud ONEepaliMOHHOW CH-
CTEMBI.

Pe3ueHTHBIMU MOXHO CUUTaThb MaKpO-BHPYCHI, TOCKOJIbKY OHHM MOCTO-
SIHHO TIPUCYTCTBYIOT B MaMsITH KOMIIBIOTEPA HAa BCE BpeMs pabOThI 3apaKeHHO-
r0 peJaKTopa.

HepesuieHTHBIE BUPYCHI HE 3apakaloT MaMsATh KOMIBIOTEpA U COXpaHsi-
I0T aKTUBHOCTh OTpaHUYeHHOE BpeMsi. HekoTopbie BUPYCHI OCTABIISIOT B ONepa-
TUBHOW MaMsTH HEOOJbIINE PE3UACHTHBIE MPOrpaMMbl, KOTOpPhIE HE pacpo-
CTpaHsIOT BUpYC. Takue BUPYCHl CUMTAIOTCS HEPE3UICHTHBIMHU.

Hcnonp30BaHUE CTEIC-AJITOPUTMOB MO3BOJIIET BUPYCaM MOJIHOCTHIO MIIH
YaCTHUYHO CKpbITh ce0s B cucreme. Haumbornee pacnpocTpaHEHHBIM CTelIC-
aJITOPUTMOM SiBJIsieTCsl mepexBar 3anpocoB OC Ha uTeHue/3aluch 3apaKeHHbBIX
00BbekToB. CTeNC-BUPYCHI TIPHU ATOM JIMOO BPEMEHHO JieHaT uX, JIM0O «I0JICTaB-
JSIIOT» BMECTO ce0sl He3apaXeHHbIE y4acTku uHpopmanmu. B cimydae makpo-
BHUPYCOB HamOojee MOMyJISApHBIM cOocO0 — 3ampeT BBI30BOB MEHIO IPOCMOTpa
MaKpOCOB.

CamommdpoBaHue ¥ NOAUMOPPUYHOCTH HCIONB3YIOTCS MPAKTHUECKU
BCEMHU TUITAMH BUPYCOB JIJISl TOTO, YTOOBI MAKCUMAJILHO YCIOKHUTH IPOLETYPY
nerexktupoBanusi Bupyca. [lonmumopdusie Bupycol (polymorphic) — 3To mocra-
TOYHO TPYAHOOOHApY>KMBAEMbIE€ BUPYCHI, HE UMEIOIIUE CUTHATYp, T.€. HE CO-
JiepKalue HU OJIHOTO TMOCTOSHHOI'O y4acTKa Koja. B OOoNbIIMHCTBE Ciy4yaeB
JBa 00pasiia OJHOTO M TOTO ke MOJIMMOPGHOTO BUpyca He OyAyT UMETh HU OI-
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HOTO COBMAJCHUS. JTO OCTUTAETCS MHU(PPOBaHHEM OCHOBHOIO Tejla BUpyca H
MOIU(PUKALUAMH MPOTPaMMBbI-pacIIu(PpOBIIUKA.

Mo decmpykmuBHoim Bo3MoxHocmaAm Bupycel nodpa30enswmcsa Ha:

— 0Oe3BpenHble, T.€. HUKAK HE BIMSIONME Ha paboTy KoMIbioTepa (Kpome
YMEHBILIEHUSI CBOOOTHOTO MECTa Ha ANCKE B pPe3yJbTaTe CBOETO Pa3MHO-
KEHHS);

— HEONacHbIe, BIMSHUE KOTOPHIX OTPAHUYUBACTCS YMEHBIIEHHEM CBOOO/I-
HOT'O MECTa Ha IUCKe U rpaduIeCKUMHU, 3ByKOBBIMH U TIp. 3P dheKTamu;

— OmnacHbIE BUPYCHI, KOTOPHIE MOTYT MPUBECTH K CEPhE3HBIM COOSIM B pado-
T€ KOMIIbIOTEPA;

— OYEHb OMACHBIE, B AJITOPUTM PAOOTHI KOTOPHIX 3aBEIOMO 3aJI0KEHBI TIPO-
LEAYpPbl, KOTOpbIE MPUBOAAT K MOpYE MPOTrpamMM, YHHUTOKEHHUIO (Daifos.
[Tonnyto uHpOpPMAILIUIO O MHOTOYMCIEHHBIX M3BECTHBIX BHUPYCaX MOKHO

HalTU Ha caiTax (upM™M, NPOU3BOJIUTEIEH AHTUBUPYCHBIX MPOrpaMm, HampH-
mep, Ha caitre Jlaboparopuun Kacnepckoro http://www.kav.ru.

AHnmueupycHble npozpammul

Jlist 60pbOBI C KOMIBIOTEPHBIMU BUPYCAMU UCIIONB3YIOTCS aHTUBHUPYC-
HBIC TTpOrpaMMbl. Tak Kak KOMIBIOTEPHI IPOCTHIX MOJb30BATEIICH, HE TTOAKIIO-
yeHHble K VHTepHEeTy, BCKOpE IMepecTaHyT CYIIeCTBOBATh, MEPBOM MPOrpam-
Moii, yctanaBnmuBaemoii Ha IIK mociie yCTaHOBKHM OIEpaIiOHHOW CHCTEMBI,
TOJKHA OBITh aHTUBHPYCHAs cucTeMa. MIHTepHET B HACTOAIIEe BpeMsl — UCTOY-
HUK MOBBIIIIEHHOW BUPYCHOM OMAacHOCTHU, OCOOCHHO MIPH MOCEIIEHUH XaKePCKUX
Y pa3BIIEKaTEIbHBIX CANTOB!

B coctraB cOBpeMEHHBIX aHTUBHPYCHBIX CHCTEM BXOJST, KaK IPABUIIO,
HECKOJIKO TIPOTPAMMHBIX KOMIIOHEHTOB:

— CKaHep — mporpamMma MPOBEPKH 3aJaHHBIX JHUCKOB, MANOK Win (aitioB
M0 YKa3aHUIO MOJIb30BATENs, M0 PACTIMCAHUIO WJIM MO0 KOMAaHJ/I€ MOHHUTO-
pa, IpOorpaMMbI IPOBEPKH JIEKTPOHHOM IMOYTHI MJIH CKPUIITOB,

— MOHMTOP, 3aIMyCKAIOIINI MpOorpaMMy-CKaHep /I IPOBEPKH BCEX 3aIlyc-
kaembix Ha IIK mporpamMMm m OTKpbIBaeMbIX (DailyioB JaHHBIX, HAUMHAS C
MoMeHTa 3amycka OC;

— TMpOorpaMMbl IPOBEPKHU (HalIoB JIEKTPOHHOW MOYTHI M CKPHUIITOB B (haii-
nax MHTEepHETa, OCTYyNAONUX Ha KOMIIBIOTEP;

— TporpamMma OOHOBJICHHS] aHTHBUPYCHBIX 0a3;

— TICHTp YIpPaBJICHUS, TO3BOJISIIONINN 3a/1aTh paclUCaHue CKAHWPOBAHMSI
nanok, OOHOBJIEHUS 6a3 U MPOYHE MapaMeTpbl padOoTHI.

209


http://www.kav.ru/

I'naBa 3. IIporpamMmHoe obecnieueHue

B aHTUBUpPYCHBIX CKaHepax AJid MOHUCKA U3BECTHBIX BHUPYCOB HCIIOJIb3Y-
FOTCS IBa OCHOBHBIX METO/1a: CUTHATYPHBIN IMOUCK U IBPUCTUYECKUIN aHAJIU3.

Curnarypoil win MacKOW BHpYyCa SIBJISIETCS HEKOTOpas ITOCTOSHHAs I10-
CJIEIOBATENbHOCTh KOJa, Crienu(uuHasi I 3TOro KOHKpeTHOro Bupyca. Bcee
CUTHATYpbl pa3MelleHbl B aHTUBUPYCHOM 0a3ze — crenuanbHOM XpaHUIIUIIE, B
KOTOPOM MpOrpaMMa-aHTUBHPYC XPAHUT XapaKTEPHbIE KOIbl BPEIOHOCHBIX
IpOrpamMM.

Merozn 3BpUCTHYECKOrO aHAINW3a NPOBEPSET HE KOJ IMOAO3PUTEIBHOIO
daiina, a ero nerictBus. st TOro 4To0bl Pa3MHOXKATHCS, BUPYC JIOJKEH KOIH-
pOBaTh CBOE TEJO B MaMsTh, OTKPHIBATH JIPyrue UCHONHseMbIe (aiibl U 3amu-
CBhIBaTh TYyJla CBOE TEJI0, 3aMUCHIBATh JAHHBIE B CEKTOPHI KECTKOTO JUCKA U T.J.
EcTph XxapakTepHble IEUCTBUS U Y CETEBOT0O YEPBS — NOCTYN K aAPECHON KHUTE U
CKaHHPOBAHUE >KECTKOr0 JMCKA Ha NMpeIMET OOHAPYKEHHS aJpecOB JIEKTPOH-
HOM TouTkl. brarogapst 3ToMy BpUCTUYECKHI aHAIM3aTOp CHOCOOEH OOHapy-
KUTh 1K€ T€ BPEAOHOCHBIE KOJIbI, CATHATYPbI KOTOPBIX €€ HEU3BECTHBI.

AHTHUBUPYCHBIE CKAaHEPHI MOKHO Pa3AC/IUTh HA JIBE KATETOPUU — YHHUBEP-
CaJbHbIE U CHEUUATIM3UPOBAHHBIE. Y HUBEPCAIbHBIE CKAHEPHI PACCUMTAHBI Ha
MOUCK U 00e3BpeXMBaHNE BCEX TUIIOB BUPYCOB BHE 3aBUCHMOCTH OT OIEpallu-
OHHOM cucTeMbl, Ha paboTy B KOTOpOW paccuuTaH ckaHep. CHenuaau3upoBaH-
HbI€ CKaHEphl NpeIHa3HAuYEHbI JIs1 00€3BPEKUBAHUS OTPAHMUEHHOIO YHCTIa BU-
PYCOB MJIM TOJIBKO OJTHOTO UX KJIacca, HalpuMep Makpo-BUpycoB. Criennanusu-
pOBaHHbIE CKAHEPhI, PACCUMTAHHBIE TOJBKO HA MAKPO-BUPYCHI, YACTO OKa3bIBa-
I0TCSl HauOoJiee yA0OHBIM M HAJIEKHBIM PELIEHUEM ISl 3aIUThl CUCTEM JOKY-
MeHTooOopoTa B cpenax MMicrosoft Word u Excel.

K noctomHCTBaM yHHMBEpCAJIbHBIX CKAaHEPOB OTHOCUTCA OOJBIIOE KOIH-
YEeCTBO BUPYCOB, KOTOPbIE OHU 3HAIOT U MOTYT OOHapy>KMBaTh U 00€3BPEKU-
BaTh. HemocTaTku — OTHOCUTENIBHO HEBBICOKAsi CKOPOCTh padOThl U OOJbIION
pa3Mep aHTUBUPYCHOM 0a3bl, KOTOPYIO HEOOXOJUMO CHUCTEMaTUYECKH OOHOB-
JTh (OKeTaTeNbHO KaXK IbIN IeHb WU Yallle).

CymectBytoT Takxe CRC-ckanepbl, NpuHLIUI pabOThl KOTOPBIX OCHOBAH
Ha TOJICUeTe KOHTPOJBHBIX CyMM (haiijloB U CUCTEMHBIX cekTopoB. Dt CRC-
CYMMBI 3aT€M COXPAHSIOTCA B 0a3e JaHHBIX 3TOM MPOrpaMMbl, KaK, BIPOYEM, U
HEKOTopas Apyras MHPOpMauMs: IJIUHBI (AIIOB, AaThl UX MOCIEIHENH MOIH-
¢bukamuu u 1.1. [Ipu nocnenyroniem 3amycke CRC-ckaHepbl CBEpSIIOT JaHHBIE,
coJiepkaluecs B 0aze JaHHbBIX, C PEAIbHO MOACYUTAHHBIMU 3HaUeHUsIMU. Ecnu
uHpopmarus o daiiie, 3anMcanHas B 0a3e JaHHBIX, HE COBIMAIACT C PeaTbHbIMH
3HaueHussMH, T0 CRC-ckaHepbl CUTHATM3UPYIOT O TOM, 4TO (paitsn ObuT M3MEHEH
WJIU 3apaKE€H BUPYCOM.

Ecnu Ha xoMmbroTepe HaliieH BUpYyC, HEOOXOAMMO CeNaTh ClEAYIolIee:
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1. Ecnu koMIObIOTEp MOJAKIIOYEH K CETH, HEOOXOAMMO OTKIIOYUTH €ro OT
CeTH U MPOUHGOPMHUPOBATH CUCTEMHOr0 aJAMUHUCTpATOpa. JTO 3AIUTUT CEP-
BEp W Apyrue pabouyue CTaHIMH OT 3apakeHus. Eciu jxe BUpyC yke 3apasui
cepBep, OTKIIOYEHUE OT CETH HE MO3BOJIUT €MY BHOBb IIPOHUKHYTh Ha KOMIIbIO-
Tep mocie jedeHus. [loaxkimroueHrne K ceTd BO3MOXKHO JIMIIE TOCIE TOTO, Kak
OyIyT BBIJICUYECHBI BCE CEPBEPHI U pabOUMe CTAHIIHH.

2. [Ipu moMoIM aHTUBUPYCHOM MPOrpaMMbl HY>KHO BBUICUUTH 3apakeH-
HbIE (Pailsibl U 3aTeM MPOBEPHUTH MX paboTococoOHOCTh. Ecnu BO3MOXKHO, ciie-
JyeT BOCCTAHOBUTH 3apa’KeHHbIE (Dailsibl U3 apXUBHOW KOIUU, MPEIBAPUTEIHHO
NPOBEPHUB apXWB Ha OTCYTCTBHE BHpycoB. [locie nmedenus oT BHpyca kena-
TEJIbHO BBIIMOJIHUTH CKAHHPOBAHUE BCEX IUCKOB KOMIIBIOTEPA.

3. Ecniu oO6Hapy»x)eH pe3uIeHTHbIN (hailJIoBBIN BUPYC, CIEAYET YOSIUThCs
B TOM, YTO TMpOrpamMme-cKaHepy JaHHBIA BUPYC W3BECTEH, M OHAa 00€3BpEKHUBa-
€T €ro pe3uAeHTHYIO 4acTh. [10J1€3HO 03HAKOMUTHCS M C JAPYTMMH XapaKTepH-
CTHKaMH BHpYycCa: TUIIAMHU 3apakaeMbIX BHPYCOM (aiiioB, AEHCTBUSIMH BHpYCa
u npoyee. cTouHMKOM NOpOoOHON MH(POPMAIIMKA MOXET CIYXUTh «BupycHas
sHimkioneaus» Jlabopatopun Kacmepckoro (http://www.viruslist.com/ru/
viruses/encyclopedia).

B nokanpHBIX CeTSX MPEANpPUITHII MOTYT HUCIIOIB30BAThCS CIEIHAIbHBIC
Mepbl 00pbOBI ¢ MPOHUKHOBEHUEM BUPYCOB: 3alpeT MOIb30BaTENSAM, HE 00Ja-
JAIONMM aIMUHUCTPATUBHBIMU MPAaBaMH, UCIIOJIb30BaTh YCTPOUCTBA i pado-
THI C ONTUYECKUMHU AUCKaMHU, didmi-kaptamu, USB-dumain naMsTeio, TUCKETaMu
U T1p.; 3allUTa KOMIBIOTEPOB MEXKCETEBBIM 3SKpaHOM (OpaHIMay’poM);
HACTpOMKa MPOKCU-CEPBEPA C JAOCTYIOM IOJIb30BaTENEH TOJBKO K pa3pelieH-
HBIM pecypcaM JIoKanbHOU cetd U MHTepHeTa. CTpaTernyecKkuM KOMITOHEHTOM
3alUTHl JAHHBIX OT BUPYCOB SIBIISIETCS CUCTEMaTHUYECKOE PE3EPBHOE KOMHUPOBa-
HUE UH(pOPMAITUH.

Ceprudukanueii aHTHBHPYCHBIX mporpamm 3anumaercs ICSA —
International Computer Security Association — MexayHapoaHas acCOIMaIns
10 KOMIIbIOTEpHOU Oe3omacHocTu (ocHoBaHa B 1992 rony). B TectupoBanusx,
npoBoauMbix |CSA Labs, ncrons3yercst BpeqoHOCHBIN KOJ Kak U3 COOCTBEH-
HOW Koyutekiuu, Tak ¥ u3 cnrcka WildList (cnimcok BupycoB HedopmaabHON
mexayHapoanoit opranmsaruu WildList Organization International). TTo pe-
3yJbTaTaM MCClIeIoBaHUM npoaykTram Beigaércs ceptudukar ICSA — ero yno-
CTauBaIOTCSI T€ aHTUBUPYCHI, KOTOpbIe cocoOHbl 00HapyxkuTh 100% BUpycoB
u3 crucka WildList, BeimynieHHOToO 32 MecsIl 10 UCTIbITaHul, U He MeHee 90%
BUPYCOB 13 coOcTBeHHOM Kosutekuu |CSA.
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B crniucke cepruduiupoBanasix |CSA aHTUBHPYCOB B HACTOSIIEE BPEMS
OoJbIIIOe KOJTMYECTBO mporpamm Oosiee ueM 20-TH pa3IUYHBIX MPOU3BOIUTE-
JIeH, HEKOTOPBIE U3 TIPOTPaMM MPUBEICHBI B TabmIie 3.8.

Tabnuna 3.8. AuTuBHpyCHBIE TTporpammbl, cepTuduimpoBanusie |CSA ms
Windows 7 64-bit (https://www.icsalabs.com)

[Iponykt [IponsBoaurenb
AntiVirus Plus McAfee, Inc.
Avira Antivir Personal Avira GmbH
Endpoint Security 10 for Windows Kaspersky Lab
ESET Endpoint Security Eset spol. s.r.o.
McAfee VirusScan® Enterprise McAfee, Inc.
Panda for Desktops Panda Security
Panda Internet Security 2013 Panda Security
ot Data rovecton Sophos Plc
Symantec Endpoint Protection Symantec Corporation
System Center 2012 Endpoint Protection Microsoft Corporation
Total Defense Internet Security Suite Total Defense Inc.
VIPRE Internet Security 2013 ThreatTrack Security, Inc.

CpaBHEHHME PA3JIMYHBIX AHTUBUPYCHBIX IPOrPaMM MOXKHO HAWTH,
HanpuMep, Ha caiite http://www.av-comparatives.org. Mecra 1o npoIreHTy o0-
Hapy>KEHHBIX BUPYCOB I10 JAHHBIM 3TOTO caiiTa moka3aHsl B Ta0muie 3.9.

AHTUBUPYCHBIC TIPOrPaMMBbI ITOCTOSTHHOM COBEPIICHCTBYIOTCS, ITO3TOMY
B UX TMOJCUCTEMaxX OOHOBIICHHS MOXET OBITh 3a/JlaH TapaMeTp 3arpy3Ku He
TOJIbKO OOHOBJICHHMI aHTHBHPYCHBIX 0a3, HO W MPOrpaMMbl aHTHBHPYCHOT'O
CKaHepa.
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3.2 CepBHUCHBIE TPOTrPaMMBbl

B nacTtosmiee Bpemst HanOolee KpyrHble (GUPMbI, TPOU3BOAUTEIN AHTHU-
BUPYCHBIX NPOrPaMM, BBIITYCKAIOT UX B COCTaBE KOMIUIEKCHBIX CUCTEM oOecrie-
YEHUSI KOMITBIOTEPHOI 0€30MaCHOCTH.

OaHa W3 JAUAMPYIOUIMX KOMIIAHUN B

9TOM oOjacTu B Hamieil ctpane — JlabopaTopus Ta6muma 3.9. Utorossie
Kacnepcxoro (http://WWW.kaSperSky.rU). MecTa IO TECTUPOBAHUIO
Kommiekc mpoayKTOB ATOM KOMITAaHUHU AHTHBHPYCOB
BKJIIOYAET pElIeHus JJIsl JoMa U J1Jist Ou3Heca. (www.av-comparatives.org,
Jlist moma: Cents0pp 2013 1.)
o Kaspersky CRYSTAL Me- % o6Ha-
o 3alunTa OT UHTEePHET-Yrpo3 cro | Iporpamma | pyxe-
o I\P/lesepBHoe KOMMPOBAHNE AaHHbIX s
o MeHemxep naponei -
o PO,IJ,VIfeJ'IbFZ:KI/IVIpKOHTpOJ'Ib 1. |Emsisoft 100
o LleHTpanusosaHHoe ynpasneHue 2. |Panda 100
e Kaspersky Internet Security 3. |Trend Micro | 100
o TMpocToit crnocob 3awmTUTh BCe 4. |F-Secure 99,7
ycTpoicTea 5. |Kaspersky 99,7
o BroknposaHue nobbix MHTEPHET- | 6 |BitDefender 99 7
r
o 3Igep3(2)3nacmale OHNamH-NnaTexm 7. MC_Afee 99,7
o 3awmTa obLLEHNS B UHTEPHETE U 8. |Avira 994
SMS 9. |Sophos 99.4
o Poautenbckui KOHTpOrnb 10. |Tencent-QQ | 99.4
o Kaspersky Anti-Virus — pemenue mis [11. |Avast 08,8
0a30BOI 3alUTHI KOMITBIOTEPA OT OC- [12. |ESET 98,8
HOBHBIX BHJIOB HHTEPHET-YIPO3. 13. |GFI Vipre 98,8
s ousHeca: 14. |BullGuard 98,2
e Kaspersky Small Office Security 15. |Fortinet 98,2
o Kaspersky Endpoint Security g [16. |AVG 97.3

Ou3Heca
o Kaspersky Total Security ayis 6usHeca
¢ Kaspersky DDoS Prevention

Hexkoropsie pupMbl BhITTyCKalOT O€CIUIaTHBIE aHTUBUPYCHBIE MPOTPAMMBbI
JUTSL TOMAIIIHETO UCTOIb30BaHUs UM MPOOHbIE BEPCUU C OIPAaHUYEHHON (PYyHK-
IMMOHATbHOCTRI0. Hampumep, Hemenkas ¢upma AVIRA mpennaraer ckadatb
OecruiaTHyl0o  Bepcuio  —  mporpamMmy  Avira  Free  Antivirus
(http://www.avira.com/ru/download-start/product/avira-free-antivirus), 9Ta
nporpamMma o0OecreurBaeT MOJHYI0 3alIuTy OT BpegoHocHoro I10O, Gnokupyer
IIMMOHCKHE U PEeKJIaMHbIe MOy i, [lnaTHble Bepcuu st joma Avira Antivirus
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Premium u Avira Internet Security ©MErOT TOMOTHUTEIHHBIC BO3MOKHOCTH T10
oOecrieueHnIo 0e30MacHOCTH IIpHu pabote B ceTu u MHTepHeTe.

IlogoOHast cuTyauusi ¢ aHTUBUPYCHbIMM Hporpammamu Avast! — Gec-
IUIATHYIO BCPCUIO OJISI JOMAIITHCTO HCIIOJIB30Ba aqu
avast! Free Antivirus moxso 3arpy3uth uepe3 Uurepner (http://www.avast.ru)
1 UCIIOJIb30BaTh OECIIATHO I10CIIE perucCTpanuu IoJIb30BaTCIIAd. I[pyrI/Ie BCPCHHU
— avast! Internet Security, avast! Premier, avast! Endpoint Protection u mp.
ABJIAKOTCA IIJIATHBIMUA.

3.2.3 ApxuBauusa caunos

B omnepammonnoi cucreme Windows XP u Oojee crapmmx BepcUsX
UMEIOTCSI COOCTBEHHBIE Cpe/CTBa apxuBaruu ¢ainos (cozmanue ZIP-apxusa)
koManaou Ilepemecturs — Ilanka apxuBa B KOHTEKCTHOM MEHIO WM IIYHKTE
daiis1 rJ1aBHOIO MEHIO JIJIsl TPYNIIbl BRIOpaHHBIX (DaiijioB WM MAIOK.

OnnHako HaumOosiee HW3BECTHBIC Mporpammbi-apxuBatopbel  WinRar
(www.win-rar.ru/) u WinZip (Www.winzip.com) npeaocTaBjsiOT MOJIb30BaTe-
JIFO JIONIOJTHUTEITbHBIC BOBMOXHOCTH, Hapumep, 1t WinRar:

— co3nanue apxuBoB B (hopmatax RAR u ZIP;

— paszapxuBauusi 15 apxuBoB popmatoB RAR, ZIP, ACE, ARJ, CAB, ISO,
JAR, LZH, TAR u np.;

— TOJJAepKKa TEXHOJIIOIMH MepeTacKuBaHus Mpu padote ¢ apxuBamu (drag &
drop);

— BO3MOXXHOCTb HUCIIOJIb30BaHUs UHTEp(erica KOMaHIHOM CTPOKH;

— 3aJIaHue CTeNeHU cxKaThs (0e3 CxKaTHs, CKOPOCTHOM, OBICTPBIN, OOBIYHBIH,
XOPOIINH, MAKCUMAJIbHBIN);

— TPHUCYTCTBUE B KOHTEKCTHOM MEHIO paboThl ¢ ¢ailiaMu 1 mankaMu KOMaH]l
nporpammMbl WinRar (100aBuTh B apXuB, 100aBUTh B apXUB <UMS>, 100a-
BUTh B aPXUB U OTIPABUTH 10 €-Mail, 100aBUTh B apXUB <UMS> M OTIPABHUTH
o e-mail);

— mnoanaepxkka kogupoBku Unicode B umeHax ¢haiiios;

— TECTUPOBAHUE APXUBOB MOCIIE YIAKOBKH;

— KpOMe TOT0, BO3MOXHOCTH TOJBKO i popmara RAR:
® 3aHECEHME B apXUB TOJbKO (alIoB JjIsl 3aIaHHBIX YCIIOBUI UX U3MEHE-

HU (C JTI00BIM BpEMEHEM; CTapllie, YeM; HOBEE, YeM; U3MEHEHHbIE J10;

U3MEHEHHBIE T10CIIE);

® CO3JaHME MHOTOTOMHBIX apXMBOB, COCTOSAIIMX M3 HECKOIBKUX (aiiiIoB
3aJIaHHOTO pa3Mepa I OJHOTO apXuBa (MMeHa (ailiioB UMEIOT BUJY

«umsi_toma.partNNN.rar», rae NNN — Homep ToMa);
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® CO3/IaHHE CaMOPACTIAKOBBIBAIOIIMNXCSI OOBIYHBIX U MHOTOTOMHBIX SFX-
apXHUBOB (€Xe-(aiaoB);

e coznanue HenpepbiBHBIX (solid) apxuBoB — apxuB RAR, ynakoBaHHBIH

CHEIUATBHBIM CITIOCOOOM, TIPU KOTOPOM BCE C:KMMaeMble (haiiiTbl pac-

CMaTPHUBAIOTCA KaK OJIMH MOCJIEI0BATEIbHBIN MOTOK JaHHBIX;

BBIOOP — apXMBUPOBATH WM HET OTKPBITHIC IMOTH30BATEISAMHA (DAITBI;

BO3MOXKHOCTh COXpaHEHHS JJaHHBIX 0 mpaBax gocryna (miss NTFS);

BO3MOXXHOCTh BOCCTAHOBJICHUS (DHU3NUECKU TTOBPEKICHHBIX APXUBOB;

¢ pOBaHUS TaHHBIX U UMEH (PAilJIOB MPH 3aJ]aHNUU TTAPOJIsi ApXUBA;

3aJjaHUe MMapaMeTPOB CHKATHUS TEKCTA, aAyAHO, TpapUKH, UCTIOTHIEMBIX

(haiiiIoB M CTPYKTYpUPOBAHHBIX TAOJIMII;

e 100aBlIeHHs KOMMEHTAPUEB B apXUB, BEJICHUS MTPOTOKOJIA OMTUOOK U TIp.

3.2.4 PaboTa c oNnTUYEeCKMMU ANCKaAMM

ITIpozpammel 3anucu ouckoe

B omnepaumonnoii cucreme Windows XP u Gojee crapmimx BepcUsx
UMEIOTCSI COOCTBEHHBIE CPEICTBA 3amucH onTudeckux auckoB. Windows Vista
u Windows 7 umerot nogaepxky ¢aiinosoit cuctemoit UDF miist pabotsr ¢ CD
u DVD nuckamu. Ha pucynke 3.29 moka3aHO OKHO MOATOTOBKHA ONTHYECKOIO
JIUCKA K 3aIUCH, KOTOPOE TMOSBISETCSA TOCIE IBOMHOrO IIETYKa Ha HKOHKE
DVD-npuBoza ¢ YUCThIM AUCKOM, B KOTOPOM IPUCYTCTBYET 2 peXUMa 3aIUCH:
LFS — Live File System (panee o6o3nauanace UDF) u Mastered (panee 060-
3navaniack 1SO 9660).

®opmar LFS mo3Bonser konupoBaTh Ha IHUCK W YAQISATh Ha Tepe3aru-
CBIBAEMBIX JIUCKAX KaXKIbIM (Daiil Mo OTAEIBHOCTH, YE€TO HEeJb3sl cAeiaTh s
dbopmata Mastered. LFS umeer Heckombko Bepeuii: 1.02, 1.50, 2.00, 2.01 u
2.50. TMocnexnsist Bepcus npeaHazHadena toyibko st Windows Vista u 6omee
no3aHux OC. Bepcun 1.02, 1.5 u 2.00 M0O>XHO MCTOJIB30BATH 71 3alIUCU BUIEO
Ha JIMCKH, HCIONIb3yeMble Ha ObIToBBIX DVD-miepax. @opmar Mastered ne
MO3BOJISIET 3AMMCHIBAThH HA JAUCK (haiiisl ¢ pazmepom Ooiee 2 6.

B Beimyckax Windows Home Premium u Ultimate npucyrctByer Kom-
noreHt Windows Media Center ¢ 6oJIbIIMMK BO3MOYKHOCTSIMU IO 3aIIUCH PAIUo
W TeJjenepenay, Co3AaHus U3 ayauo W BuaeodaiaoB Oomwinoro pazmepa DVD-
JTIUCKOB NI OOBIUHBIX OBITOBBIX DVD-1uieepoB (¢ pa3OMBKOIl Ha HEOOXOIUMOE
KonmuuecTBO (aiimoB *.vob ¢ pasmepom 1,048 I'0 u co3maHreM HEOOXOIUMBIX
MH(GOPMAITMOHHBIX (ailyioB).
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/
4 3anucate AWcK ﬁ

Kak MAaHWUPYETCA NCNONB30BaTh 3TOT Anck?

Hazganue gucka: | I EE ]

) Kak dnew-vakonurens USB
CoxpaHaiTe, pejakTupyATe v yaanaiTe ¢ainel Ha JMCKE B
nreBoe Bpema. 3ToT guck BygeT paboTaTe Ha KoOMNBHITEREX C
onepaumoHHei cuctemol Windows XP wnawn Gonee nozgHmumn
eepcuAny. (dalinoean cucrema LFS)

Lo BN

)

@ C npowrpmearenem CO/DVD
CoxpadeHne ainoe Ha AWCK NPOUIB0ANTCA TPYMINAMI, 1
T OTAENBHBIE Gafinbl HENBZA PELAKTMROEATE AW YAANATE NOCNE
i zanuck, Kpome Toro, 3ToT guck BygeT paGoTtate Ha
3 BoNBLIMHCTEE KomMnetoTepoe. (Mastered)

Kakoi dopmMat cneayeT MCNonb30BaTh?

Janee ][ CTrena ]

Pucynok 3.29. Ilogroroska nucka k 3anucu B Windows 7

Crienman3upoBaHHbBIC TTPOTPAMMBI, peAHa3HaueHHbIC 11 3anucu CD u
DVD nmckoB, 4acTO MMEIOT JONMOJHHUTEIbHBIC BO3MOXKHOCTH. Hambonee pac-
MIPOCTPAHEHHOW IPOrPAaMMOM ATOT'0 THUIIA HAa TEKYIIUHA MOMEHT MOXKHO CUHTATh
Nero ¢upmer Ahead. Ilocinennue Bepcum ee (7, 8) KpoMe PEKUMOB 3aIUCH
muckoB (Nero Burning ROM, Nero Express, Nero StartSmart) umeroT B cBoeM
COCTaBE IMPOrpaMMbl YIPABICHUS JOMAITHAM MEAHAIICHTPOM (3alKCh Tejle- U
paavoBeIllaHus C TIOHepa W u3 MHTepHeTra); pe3epBHOrO KOMWPOBAHUS U BOC-
cranoBiicHus (Backup) ¢aiinos, mamok, JTOru4ecKux

JIUCKOB (Ha BMHYECTED WJIM ONTHYECKUN IUCK); 3a- |du Nerod
IUCH U . Mero BackltUp
penaKkTUpoBaHus BUa€0, GOTO U 3BYKa; MPO- - _
cmorpa DVD-¢unbpMoB; TecTupoBaHUsS U HACTPOM- i :E"’ i“r”'”; ROM
KM NPMBOJIOB ONTHYECKHMX IHUCKOB U Tp. (CM. pucy- - Nem E:"'EF i
ErQ EXpress
HOK 330) ‘EE Mero Home
[Ipu 3anucu JUCKOB BO3MOKHBI PEXXUMBI: B Nero Mediatome
> CD @'3 Mero PhotoSnap
¢+ ISO-nuck (cranpapr 1SO 9660); i3, Nero PhotoSnap Viewer
¢ Ay,Z[I/IO-CD &4 Nero Recode
¢+ Mixed-CD (catiiibl 1 ayano-3armcn) @ Nero ShowTime
¢+ Konupoanne CD u co3ganue odpa3a qucka il Mero SoundTrax
¢ BI/II[CO-CD 'ﬁ' Mero StartSmart
ﬁ Mero Vision
l:"fsl Mero WaveEditor
216 ) Nero Manuals
) Mero Toolkit

Pucynok 3.30. Mento
cuctemsl Nero 8
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¢+ 3arpy3ounsiit CD

+ UDFCD
+ UDF/ISO CD
° DVD

+ DVD-ROM (ISO)

+ Komnuposanue DVD

+ DVD-Bugeo

¢+ DVD-ROM 3arpy3ounblit
+ DVD-ROM (UDF)

+ DVD-ROM (UDF/ISO)

° HDDVD
¢+ HD DVD-ROM (UDF, dopmarsr 1.02, 1.50, 2.00, 2.01,2.50, 2.60)
° Blu-ray DVD

¢+ Blu-ray Disc (UDF, ¢dopmatsr 1.02, 1.50, 2.00, 2.01,2.50, 2.60)

ITpozpammul eocnpouseederHust DVD-¢punvmoe

ITognepxka BocupomsBeneHus DVD-puibMoB mosBHIaCh TOJIBKO B
Windows Vista Home Premium wu Ultimate. B mnpenpiaynmx Bepcusix
Windows YVuusepcanvuwiii npouepvisamens (Windows Media Player) mor mpo-
urpsiBaTh DVD-aucku ToabKO MOCiae yCTaHOBKH IOMOTHUTEIbHBIX KOJIEKOB.

Haubonee mumpoko uist 3TOW Ielu HCHONb3yeTcs mNporpamma Power
DVD Player kopnopamuu CyberLink. IIporpamma mpemnasHaueHa st BOC-
npousBeneHue Mynbrumenunadaiinos ¢ CD, DVD nuckoB u ¢ BuHUecTepa.
[TonnepxuBaeTcsi BOCHPOM3BEACHHUS BUAEO C paspemieHueM 720x480 s
NTSC u 720x576 nna PAL, 8-mu kaHanbHbIi 3BYK, TexHosorus 24/96 LPCM
BBIBO/Ia 24 OWUTHOTO 3BYKa C 4acTOTOW BbIOOpKU 96 kI, dyHKums pan&scan
MO3BOJIIET MpocMaTpuBaTh Buaeo dopmata 2.35:1 u 1.85:9 Ha nmonHOM 3KpaHe
C COOTHOILIEHUEM CTOPOH 4:3 ¢ COXpaHEHHUEM MPOMOPLUI N300PAKEHHUS.

3.2.5 Co3paHue 1 NnpocMoOTp crneuunanbHbiX (popMaToB AOKYMEHTOB

K mnono6ueiM ¢dopmatam OTHOCATCA IIHMPOKO ucnoiab3yemble PDF-
nokymentol, DjVU-dopmar u HoBbIH popmar Windows Vista — XPS (XML
Paper Specification, cm. paznen 3.1.3). OTu hopmaThl CO3a0TCS MyTEM ITPe0o-
pa30BaHUs TOKYMEHTOB, MTOATOTOBJICHHBIX B TEKCTOBBIX PEIAKTOPaX, B HOBBIM
dbopmaT, mpeaHa3HAUYCHHBIM, B OCHOBHOM, JUIsl YTeHHs 3TuUX (aitmoB. UreHue
daittoB nanabx Gopmaros (*.pdf, *.djvu, *.XpS) MokeT BBIIOTHATHCS B CIICIH-
TBHBIX TPOTPAMMax WM B HHTEPHET-0003peBaTensix (IpyU YCTAaHOBJICHHBIX JIJIS
ATOTO JAOMOJHUTEIBHBIX MPOTPAMMHBIX KOMIIOHEHTAX ).
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PDF-¢gopmart (Portable Document Format, ¢doopmat 10KkyMeHTOB KOPITO-
parmun Adobe Systems) — mmardopmone3aBucHMBIH (popmat, mpeaHa3HAUYCH-
HBIA 711 TIPENICTABIICHUS B 3JIGKTPOHHOM BHJIE MOTUTPAQUICCKON MPOTYKITHH.
[To3BoMsIeT COXpaHATh TOYHBIM BHEIIHWNA BHJ MCXOIHOTO OKYMEHTa 3a CYET
BHEJIPCHUS HEOOXOIUMBIX IIPU(PTOB ISl TEKCTa, BEKTOPHBIX W PAaCTPOBBIX
n300pakeHuii, GopM U MyIbTUMEANA00BEKTOB. [lonep)kuBaeT IBETOBBIC CXe-
Mbl RGB u CMYK, HECKOIBKO THUITOB CKaTHs PaCTPOBOM MH(GOPMAIIUH.

JIoKyMEeHTBI MOTYT OBITH 3amupOBaHbI C 33aJIaHUEM TApOJs HA OTKPBI-
THE JIOKYMEHTa WM Ha €ro M3MEHEHHe, Ne4arh, KOMMpoBaHUEe (PparMeHTOB U
np. (cm. pucyHok 3.31). OgHako B MIHTEpHETE JIETKO MOXKHO HAWTH TPOrpam-
MbI, CHUMAIOIIIHE MMapOJIbHYIO 3aITUTY.

Ceolictea gokymenTa u
| Onuncanne |33|-|-'MT3| LprdTe | ﬂononnmenbnme|
3awmnTa AoKyMEHTA
MeTos 3aLLNTEI AOKYMEHTE YKa3LIBAET Ha AEHCTENA, KOTOPLIE Pa3PELLIEHD € HAM BBINONHATL.
Merog sawmTer  3aMTa C NOMOLLBIO NApoaei
Cosmectumocte:  Acrobat 5.0 v seiue
Bee cogepumoe gokymenTta ByaeT 3aundpoBaHo, Npu 3TOM NOWCKOBEIE NPOrpamMmMel He ByayT
WMETh A0CTYTNA K METAA3HHBIM AOKYMEHTA.
CeogKa orpaHnHeHnA JOKyMEHTa
Meuate:  3anpeTuTs
Komnonoska gokymenTa:  3anpetuis
Konwuposanwe cogepxnmoro:  3anpetute
KonnpoBaHue Cogepumoro Ana paclunpeHHoro goctyna:  Paspelunts
MzeneueHne cTpaHuub:  3anpeTuts
KommenTuposaHne: 3anpetuts
3anonnenne nonei popm:  Paspeunts
Mognwncanmne:  3anpeTtuTs
Cosganue cTpanny-wabnonos:  3anpetuTe
[ QK ] ’ OTtmena ]

Pucynok 3.31. ITapamerpsl 3amutsl PDF-nokymenra

s mpocmotrpa PDF-10KyMEHTOB MOXHO HCITOJIB30BaTh OECIUIATHYIO
nporpammy Adobe Reader wmu mporpammbl Ipyrux pa3paOOTYMKOB (HANpH-
mep, Foxit Reader). Uro0ObI co31aBath, 100aBIATh, IEPECMATPUBATh, PEIAKTH-
poBaTh M KOJUIEKTMBHO HCIIONB30BaTh MH(pOpMaIMio, coaepxkamrytocs B PDF-
daitax ciemyer ucnonb3oBath nporpammbel Adobe Acrobat Professional u
Adobe Acrobat Standard.

DjVu — dopMaT 3JIeKTpOHHBIX JOKYMEHTOB, HCIOIB3YIOIIUN MPOTPaMM-
HYIO TEXHOJOTHIO, COUYETAIOIIYIO MOBBIIIEHHYI0 KOMIIPECCUIO M BBICOKOE Kaye-
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cTBO m300paxkeHus. DJVU ynobeH juisi pactipocTpaHeHUs] CKaHUPOBAHHBIX J10-
KYMEHTOB, (oTtorpaduil 1 npounx uzodpaxxeHuil uepes urepHer.

CymiecTByIOT KOMIIBIOTEPHBIE MPOrpaMMbI ITpocMoTpa (aiinoB (opmata
DjVu nmist pasnuuHbIX miatdopM, B TOM YUCIIE B BHJE TUIATMHOB K Opay3epam,
NporpamMMHbIX TpwioxkeHuidl ans PDA ycTpoHCTB, MHOTHE M3 HUX SIBISIOTCS
OecTIaTHBIMH.

Crenienp cxaTust u3oOpakenuit B DjVU 3HaumTenbHO BhINIE, YeM B
JPEG. Tak xe xak u PDF, DjVU nmokyMeHT MOXET cojepkKaTh TEKCTOBBIN
CJIOH, YTO MO3BOJISIET MPOU3BOAUTH TAKUE MTPUBBIYHBIC ONEpAlMU KaK IOUCK I10
CTpaHHUIIE, KOIMPOBAaHUE U BCTaBKa ()parMEeHTOB TEKCTA U TIp.

B HacTosiiiee Bpemsi TOKyYMEHThl MHOTHX OHJIAMH-OMOIMOTEK, apXHBOB
TEXHUYECKOM JOKYMEHTAllMu U JTH0O0UTENbCKUX VHTEepHET-CaliTOB NpEACTaBIIEH
B DjVu-dopmare.

3.3 Microsoft Office System
3.3.1 Obwan xapakTepucTMKa KOMNOHEHTOB CUCTEMbI

Cuctema Microsoft Office System Bxitouaer B ce0st cepBepbl, CITyXOBI,
pelIeHus U MPUIOKEHHUA. DTH YeThIpe KOMIIOHEHTa CO3aHbl JJIsi COBMECTHON
paboTHI IPU PElIeHUH MUPOKOT0 Kpyra OM3Hec-3a1a4 MpeIpUsTUi.

B cucteme npezacraBiieHbl CTPYKTYpHbIE OJOKH JUIsl CO3JaHUSI PEUICHUH,
KOTOPBIC TTO3BOJISIOT BBITIONHSATE CICAYIOIINE CHCTBHSA:

¢ OpPEIOCTAaBISAIOT  COTPYAHHMKAM  NOJpa3feneHuil  yAoOHBbI  JOCTyI
K JJAHHBIM TIPEIATIPUSTHS,

¢ obecnieunBalOT A(P(YEKTUBHYIO U TMOKYI0O COBMECTHYIO paboTy TpyIll
Y OpraHM3aLNni;

¢ J1al0T BO3MOKHOCTH OOJIBILIOMY KOJIMYECTBY COTPYAHHUKOB IMOpa3IeIeHui
OpraHu3al y4acTBOBaTh B CO3JIaHMM OW3HEC-CpPe/] pacTyIIel CIOXKHO-
CTH.

Cuctema Microsoft Office System umeer B cBoeM cocTaBe CIICAYIOIIHE
MPUJIOKEHHUS ;

Microsoft Office Access — CYB/] ast paboThl ¢ COOCTBEHHBIM

P’_ t dbopMaToM penIIMOHHON 06a3bl TaHHBIX U C CEPBEPOM 0a3 JaHHBIX
Microsoft SQL Server;
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Microsoft Office Communicator — mo3BossieT mojb30BaTeIsM JIer-
KO 00IIaThCs U paboTaTh C APYTUMH MOTH30BATEISIMU B PA3TUIHBIX
reorpaUyYECKUX MyHKTaX C MOMOIIbIO 00MeHA MTHOBEHHBIMH CO-
o0LIeHUsAMH, OOLUTO JOCTYIA K paboueMy CTOJY, TOJIOCOBOM U BU-
JICOCBSI3H,

Microsoft Office Excel — taGmuyHsIii iporieccop /Jist BBITOTHCHHUS
MaTEMaTHYEeCKUX BBIYUCICHUIN U 0hOPMIICHHS PE3YIIbTATOB,;

Microsoft Office FrontPage — co3nanne BeO-y310B U YIIPaBIICHHE
MU, pa3paboTKa BeO-CTpAHHLI,

Microsoft Office Groove — obecrieucHre COBMECTHON PabOTHI

MOJI30BATEJICH 3a CUET CO3JaHus 001X pabounx obiacTel rpyi;
MO3BOJISIET CHHXPOHU3UPOBATh MPOIEeCcC 00paOOTKH TaHHBIX Y4acT-
HUKaMM TaKuX rpymi npu padore B Matpanere u Uurepuere, nubo
P OJKIIOYEHUH K pabouelt obsactu nociie odduraitHoBoit pado-
ThI;

Microsoft Office InfoPath — co3nanue MHOrOYHKIIMOHATBHBIX
JTUHAMHUYECKUX On3Hec-GopM i cOopa JaHHBIX U 0OMEHa UMU
BHYTPHU IIUPOKOr0 Kpyra OM3HEC-TIPOLIECCOB PA3TUYHON CI0KHOCTH
Ha ocHOBe s13bika XML u nmporpammupoBanus Ha JSCript wim
VBScript. crounnkamMu 1aHHBIX MOT'YT OBITH 0a3a JaHHBIX CHUCTE-
mbl Microsoft SQL Server, Microsoft Access, daitn XML-n1anHbIxX
WK BeO-cIyx0a;

Microsoft Office OneNote — obecieunBaeT BO3MOKHOCTH 3aIIUCH
JAHHBIX B Pa3IUYHON (DOpPME Ha MEPEHOCHOM, HACTOJIHLHOM HJIN
IUTAHIIICTHOM KOMIIBIOTEpPE, BKIIIOYas BBOAMMEBIC C TIOMOIIBIO KJIABH-
aTyphl U PYKOTIMCHBIC 3aMETKH, HAPUCOBAHHBIC OT PYKH CXEMBI, 3BY-
KO3amucH, pororpaduu u pucyHku u3 MHTEpHETa, a TaK)Ke TaHHBIC
U3 IPYTUX NIPUI0KEHUM.

Microsoft Office Outlook — qucnieruep cBsi3eit u opranaiizep: pa-
00Ta C 3JIEKTPOHHOM MOYTOMN, KaJIeHaph JJIs TUITAHUPOBAHUS BCTPEY
U COBEIllaHM, 0a3a aJipecoB, CUCOK 3a7a4 U 3aMETOK;

Microsoft Office PowerPoint — qu3aiinep npe3enTanui;

Microsoft Office Project — ynpasiieHne KopropaTHBHBIMH ITPOCK-
TaMH; KCIIOJIb30BaHUE IPPEKTUBHBIX CPEACTB aHAIM3a JaHHBIX

Y CO3JaHUs OTYCTOB JJIs1 ONTHMHM3AIINN MCIIOI30BAHHS PECYPCOB,
OIpe/IeIICHUS IPUOPUTETHBIX HAIIPABICHHIH PabOTHI i 00eCTICUCHUS
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COOTBCTCTBHA ITPOCKTOB O6IHI/IM 6H3HCC-HCJ’IHM;

Microsoft Office Publisher — co3nanue myonukaryii 1uis meyaTH,
B€0-y3JI0B U AJIEKTPOHHOM MOYTHI HA OCHOBE 11a0JI0OHOB;

Microsoft Office SharePoint Designer — co3nanue u HacTpoiika
BeO-y31oB Microsoft SharePoint u pa3paboTku HHTEPAKTUBHBIX
PENICHHI M0 OpTraHu3aiy pabourX MPOIECCOB C TOMOIIBI0 TEXHO-
noruit SharePoint — co3nanue HacTpanBaeMbIX MPEJCTABICHUH TaH-
HBIX, OTYCTOB, CPCIACTB, B TOM 4YHUCJIC 0T06pa>1<ammnx JaHHBbIC U3
HECKOJBbKHUX NCTOYHHKOB,

Microsoft Office Visio — pabora ¢ OusHec-guarpaMMaMu
¥ TEXHUYECKHUMH JHarpaMMaMHu;

Microsoft Office Word — TekcToBbIi Tiporieccop; MOXET TaKKe UC-
noJib30Bathes il penaktupoBanuss HTML u XML ¢aitnos.

I[OHOJIHHTQJILHBIC IMPUITOKCHHA !

=  Microsoft Office Picture Manager — npocMoTp, pelakTHPOBAHUE U
neyath (ainoB mzobpaxkenunn popmaro JPEG, GIF, BMP, PNG,
TIFF, WMF, EMF;

=  Microsoft Office Document Imaging — ckaHupoBaHuEe U MPOCMOTP
H306pa}K€HHﬁ. I[JISI H&CTpOP'IKH U BBIIIOJIHCHUA CKAHWPOBAHUA HC-
noib3yeT kommnoneHt Microsoft Office Document Scanning.
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Cucrema Microsoft Office System mmeer B cBoeM cocTaBe CIICIYIOIIHE
cepBepbI:

¢ SharePoint Server 2010 (2013) — xoJyuIeKIHs POTPAMMHBIX TPOJIYKTOB
¥ KOMIIOHEHTOB, KOTOpasi BKJIIOYAET B ce0s1 CIETYIONIe KOMIOHEHTHI:

« Habop BeO-NpUIOKEHUH JIs1 OpraHU3allui COBMECTHON pabOTHI

o (DYHKIIMOHATBLHOCTD JUISI CO3JIAHUSI 8eO-NOPMALos

e MOAYJb MOKCKA HHPOPMAIMH B JOKYMEHTAX U UHPDOPMAYUOHHBIX CU-
cmemax

o (PYHKIIMOHALHOCTH YIPaBICHUS PAOOYUMU MIPOLIECCAMU U CUCHIEMY
VIPABeHUus Co0epIHCUMbLM MacIiTaba MpempUsITHs

e MOIyJNb co3Aanusi Gopm s BBOJIa MHGOpMAIIUN

o (YHKIMOHAIBHOCTH JJIsSl OU3HEeC-aHAIU3A

SharePoint MmokeT OBITh UCIIOJIB30BAH JIJIsl CO3/IaHUsI CAaWTOB, MPEIOCTaBISI-
IOIIHX TT0JTH30BATEIISIM BO3MOXKHOCTB JIJISI COBMECTHOM pabOTHI.

+ Exchange Server 2010 — nporpamMMHBIH MPOAYKT A OOMEHa cooOIie-
HUSIMU U COBMECTHOI paboTsl. OcHoBHBIE GyHKIMH Microsoft Exchange:
00paboTKa M TEPECHUIKAIIOYTOBBIX COOOIICHUH, COBMECTHBIM JOCTYIT K
KaJIGHAapsiM M 3ajadaM, NOJAJep>KKa MOOWJIBHBIX YCTPONCTB U BeO-
JIOCTYTI, MHTErpanus C CUCTEMaMH TOJIOCOBBIX COOOIICHMI, TOJIEPKKa
CUCTEeM 0OMEHAa MTHOBEHHBIMU COOOIIICHUSIMU.

¢ Groove Server 2010 — mpemocTaBiaseT BO3MOKHOCTH JIJIsI ONpPEIETICHUS
NPUCYTCTBUSI M HEMEIJIEHHOTO 0OMEHa COOOIEeHUsIMH, Tiepenadu (Hansos,
OpTaHM3aIH BHJICO- U ayIMOKOH(EPEHIINH, BEACHUS KypPHAIOB, apXUBH-
pOBaHUSI.

¢ Project Server 2010 — pemienue Jyisi KOPIIOPATUBHOTO YIIPABICHUS MTPOCK-
TaMH.

Cucrema Microsoft Office System umeeT B cBoeM cocTaBe CIIEIYIOIIHE
CEPBHCHI:

. Microsoft Office Live Meeting — cepBuc utst mpoBeneHus BeO-KOHPe-
penmmii. [To3BossieT B peaqTbHOM BPEMEHH OOIIATHCS C MapTHEpaMH, KOJ-
JeraMu U 3aka3unkami, B rpynmax g0 2000 yuacTHHKOB.

¢ Microsoft Office Online — Be6-pecypc ms npoaykroB Microsoft Office
System. Coaep KuT cTaTby, MaTepUabl CIIPABOYHON CHCTEMBbI, OOHOBJIE-
HUS ¥ HCTIPABJICHHS JUTSI IPUIIOKCHUI, ONTMCAHUE HHTETPUPOBAHHBIX MH-
TEepPHET-CITY>K0 MapTHEPOB, HAOOPHI KAPTUHOK, 1Ia0JI0HOB, OJJAHKOB JIEJIO-
BBIX JIOKYMEHTOB, TIOIIAroBbIe 00YyJarOIie KypChl 1 MHOTOE JIPYTOE.
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Kopmopammss Microsoft mocrasiseT ciemyroniyue OCHOBHBIE TUCTPHOY-

THUBHBIC

HaOOpbI

MPUWIOKEHUAMN

ru/buy/FX102898564.aspx?CTT=1)

Office

(http://office.microsoft.com/ru-

[Ipunoxenus

JuctpuOyrrBHbIE HAOOPHI, UX 1IEHA U COCTaB

Microsoft Office 365 Office 2013 | Office 2013 | Office 2013 Office 2010
Office System | aus goma I:f;'qne%“:? AP oot | ot mioc
2007 2499 py6. | 3499 py6. |10 699 py6.|19 599 pyo.
Word ° ° ° ° °
Excel ° ° ° ° °
PowerPoint ° ° ° ° °
OneNote ° ° ° ° °
Outlook ° ° ° °
Access ° ° °
Publisher ° ° ° °
Groove °
InfoPath °
Communicator °

[Tonw3oBarenbckuit uaTepdeiic npunoxenuit Microsoft Office mo Bep-
cum 2007 mokaszaH Ha pucyHke 3.32.
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Pucynok 3.32. UnTepdeiic Microsoft Office Word 2003

Bo Bpemst paboThI HCIIONIB30BAIUCH CUCTEMBI MEHIO, TAHENIN HHCTPYMEH-
TOB, 00JacTH 3ajja4 U Juajiorosble okHa. [Ipu 3TOM CyliecTBOBasia U30BITOU-
HOCTb MHTEp(Qeiica: HEKOTOPble KOMaH/bl MOTJIM BBITIOJHATHCS C MOMOIIbIO Ma-
HEJIM UHCTPYMEHTOB M MEHIO CHCTEMBI, & TAK)Ke KOHTEKCTHOI'O MEHIO (BCE OHU
ObLIIM HACTPaUBAEMBIMH).



3.3 Microsoft Office System

Bepcun Microsoft Office 2007, 2010, 2013 xapauHaJIbHBIM 00pa30M OT-
JMYAIOTCS OT MPEIBIIYIIAX BEPCHIA 10 MOJIb30BaTeNbCKOMY MHTEpdeiicy. B HoO-
BOW Bepcum AyOiMpoBaHWe KOMaHI yOpaHo. TpaauIimoHHBIE MEHIO W MTaHEIH
HHCTPYMEHTOB 3aMEHEHbI JICHTOU (CM. pucyHOK 3.33).

JlenTa — HOBBIN BUI umHTEp(eiica, B Buae HAOOpa BKIAIOK, KaKmas U3
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B Word 2007, 2010 umerorcs moctositHHbIE BKJIanKy JieHTHl I'J1aBHad,
BcraBka, Pasmerka crpanunbl, Ccbluiku, Paccbuiku, Peunensuposanue,
Bup, Pazpaboruuk 1 Habopa TEKCTa, BCTaBKU, pa3METKH CTPAHUIIbI, paOOThI
CO CCBUIKaMHU, MOYTOBBIX PACCHUIOK, PEIICH3UPOBAHUS JOKYMEHTOB U PaOOTHI C
dopmamu, makpocamu u ckpuntamu. B Excel 2007, 2010 umeer moxosxuii
Ha0Op BKJIAJIOK JICHTHI C KOMaHAaMU JJi1 pabOThI C 3JIEKTPOHHBIMU TaOJIUIIAMU:
CO3J]aHHE HOBBIX JIUCTOB, J0OABJICHUE TaKMX OOBEKTOB, KaK JUArpaMMbl M PH-
CYHKH, pa3MeTKa CTpaHHUIIbI, paboTa ¢ dhopMmyliamu, yrnpaBieHUE TaHHBIMH U
peuensupoBanue. 1o 3ambicny pa3paOOTUMKOB CUCTEMBI, HOBBIM HHTEpdeiic
JIOJDKEH YBEIIMYUTh MPOCTOTY M CKOPOCTh JIOCTYyNa K DJIEMEHTaM YIpPaBICHUS
pabotoii u opopmieHueM TOKyMeHTOB. OJIHAKO, TIEPEX0Jl CO CTApPhIX BEPCHUH,
€CJIH TI0JTH30BATENb JUIUTEIHLHOE BPEMSI TIOJB30BAJICS MU, K HOBOH, JOCTATOYHO
CJIOKEH, T. K. IPHUBBIYHOE PACIIOJIOKEHUE KOMaHJ HACTPOWKHU TOJHOCTHIO M3-
MeHWI10ch. Jjisi ocBoeHue HOBOro uHTepdeiica Tpedyercs: J0CTaTOYHO MHOTO
BPEMEHH, MOCIIC YEro ero MPEUMYIIecTBa JeHCTBUTEIHLHO CTAHOBITCS PEabHBI.

[TpubGau3uThCd K HEKOTOPHIM MPHUBBIYHBIM AJIEMEHTaM B HHTepderice
MO3BOJISIET HACTpaWBaeMasi aHelb OBICTPOrO JOCTYIA, KOTOpasi MOXKET pacro-
JaraThCs B 3ar0JIOBKE OKHA CIIpaBa OT TJIABHOM KPYTJION KHOMKU OKHA (KoTopas
COJZICP’KUT BCE JK€ MEHIO C BAYKHBIMA KOMAaHJIaMH1!) WITH IO/ JICHTOM.

B Hactpoiikax maHenu OBICTPOro TOCTYIA, MOKa3aHHBIX Ha pucyHke 3.34,
n00aBIICHbI KHOIIKH ISl 9aCTO MCIOIb3yeMbIX koMaH Co3aaTh, beicTpasi me-
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yaTh, BecTtaButh pucyHok u3 ¢gaiina, Ctuiu, a Takke cnucok CTuiib, 0T00-
paXarolui TeKYIIUH CTUIb U TTO3BOJISIONIUN OBICTPO 3a/1aTh HOBBIM.

K npuBbIYHBIM 3JIEMEHTAM YNpPaBICHUS W HACTPOUKH OTHOCSTCS KOH-
TEKCTHBIC MEHIO, MOSBIISIONIMECS MPH IIEITUYKE MTPABOM KHOMKON MBIIIN Ha 3Jie-
MEHTaX B OKHE CHUCTEMHEI.

K HOBeIM »1memeHTaM uHTEepdelica OTHOCHUTCS MHUHHU-TIAHEIb WHCT-
DPYMEHTOB, KOTOpash aBTOMATHMUECKH TMOSBJISICTCS MOJYNPO3pPAyHOM Haja BbI-
JIETICHHBIM (PparMEHTOM TEKCTa M CTAHOBUTCS 00Jiee YETKOW MPU HABEICHUH HA
Heé kypcopa. E€ MoXHO wcmoiab30BaTh IS (POPMATHPOBAHUS BBIJEICHHOTO
(dbparmeHTa: NpUMEHEHUs MOTYKUPHOr0 HaAUepTaHUsI WM KypCuUBa, U3MEHEHUS

pa3Mepa u 1Beta mpudrta u T. 1. [Ipu ynaneHuu ot Hee Kypcopa MUHH -TIaHENb

IIJIaBHO HUCUYEC3acT.
(i MNapametpe Word m

OcHOBHEIe

Hactpoiika naHenn G6bICTPOFO 4OCTYNa W COYETaHWH KA3EWLLL
3KpaH
Boi6paTb KOMaHAbI U3: (i) Hacrpoiika naHenn 6bicTporo
ET 5 Aocryna:

Mpasonucanue [
‘ HacTo UCMNoNb3yembie KOMaHAb

CoxpaHeHue ‘l Ana Bcex AOKYMEHTOB (No yMOIN"',EI
AonoaHnUTENBHO <Pasgenntenn> =
=¥ A63ay [1 Cosgams
%7 v 5‘ @ BeiCTpana ne4aTb LE OTKkpbITE
Hanciborikm 3 BephyTb = Coxpanuts )
& BCTaBuTb rMNEpCCLIAKy ¥) OtmenuTs id
LleHTp ynpasaeHna 6230NacHOCTbIO ,é BCTasBuTb paspbiBbi cTpa.. » ) BepHytb
Pecypcsl & BcrasuTs pugyHok Us ... ﬁ Crunm...
@ rpanuus: u sanusxa... Crune I~
5] wsmenuTs BepxHwii koON... 2 @ Beictpas nevate
S vsmenuTs HUXHUI KOA... 1 & nNpeasaputenshbiii npocw... \T
L Wcnpasnenus — [ Hapucosats Ta6anuy =
L'#j HapucosaTb Taéanuy ‘ 2 Laindded e 97 Oro6pasnTe Bee 3HaKK Lx
X2 OTKNOHWUTL 1M MepeiTy ...
(/5 OTKpBITE
¥) OTmeHuTb >
9] Orto6pasuTb BCe 3HaKK
{0 NapameTtpbi cTpaHmMupl L
9 MNpasonucaHue
& NpeasapurtensHeiii npo...
v TPWHATB U NEPeTH K C...
[} Ccosaats
.d CosaaTe Nnpumedarne 3 Cépoc [(Emennrs

[7] PasmecruTs nanens 6bicTporo gocTyna Noa neHTol

CoyeTaHna Knasmu: Hacrpo#ika...

[ ok ][ omena |

Pucynok 3.34. Hactpoiika naneiau ObICTPOro JOCTyMa

Kpome HaOopa OCHOBHBIX BKJIAJOK JIGHTHI, HOBas Bepcus Office umeer
KOHTEKCTHBIC BKIIAIKH, TIOSIBJISTFOIIAECS TP paboTe ¢ 00BbEeKTaMHu, KOTOPBIE MO-
I'yT OBITH CO3/IaHBI C UCTIOIH30BAaHUEM BKJIAJIKH JICHTH BeTaBKa:

— Pa6ora ¢ tabnunamu (Koncerpykrop, Maker);

— Pabora ¢ pucynkamu (Popmar);

— Cpencrsa pucoBanus (Popmar);

— Pa6ora ¢ pucynkamu SmartArt (Koncrpykrop, ®@opmar);

— Pab6ota ¢ muarpammamu (Koncerpykrop, Maker, ®@opMmar);
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— Pab6ota ¢ kononTutynamu (KoHeTpykTOop);

— Pab0ora ¢ Hagnucsamu (Popmar);

— Pab6ota ¢ oosexramu WordArt (@opmar);

— Pa6ora ¢ popmynamu (KoncTpykrop).

Hamnpumep, npu pabore ¢ Tabauiiamu, NOSBISIETCS HAANUCh HA 3ar0J0BKe

okHa PaGoTa ¢ TabauunaMu Haja AByMsI HOBBIMU BKJIaJKamMu — KOHCTPYKTOp U
Maker (cM. pucyHok 3.35).

qq @- | = A.C I'powes. MHgopmatnka Yuebnnk.2010_01-gnn nevatn.doc [Pe..  PaGoTa c Tabnnuamn &@u
W Pacceinkm PeleHzMpoBaHne Bug PazpaboT4ymk Hagcrpoiikn KoHCTpyETOR MakeT @

J OfbeanHUTE Aueliku éu 0,59
—

af @E]Iﬁ E Q Al | MOETOPHTE CTROKMW 3ar0N0BKOB

—_—

-
-
-
-

ﬁPa}EMTb AYERKH o+ 15,78 v 'f_-E |§ |§] |§ - HE MpeobpasosaTte B TEKCT
. : . HanpasneHwe [ona CopTHpoEKa
%PBEMTbTEﬁﬂWUy %ﬁmnonﬁop T [E | Tekcra AYeiKm Je ©opmyna
ObbegMHNTE Pasmep Adeikn M BripaBHWBaHNe JaHHble

Pucynok 3.35. KOHTEKCTHO-3aBUCHUMBIE JIEHTHI pa0OThI ¢ TAOIHUIIAMU

BMmecTo CloKHBIX IMaJorOBBIX OKOH C MHOTOUMCIICHHBIMU MapaMeTpaMu
HACTPOWKH PA3TUYHBIX OOBEKTOB (CTUJIEH, TAOJIHII, TUarpamMMm U IIp.) Ipu pado-
T€ C JOKYMEHTOM, 3JIEKTPOHHOMN TaOJuIlel, Mpe3eHTalue uin 0a30i JaHHBIX
MIPEJIaraeTcsi UCIOIb30BaTh TAJIEPEH TS TOTYUYEHUsT HEOOXOIUMBIX PE3yNbTa-
ToB. [Ipeacrasisis nmpoctoit HAOOP BO3MOKHBIX BAPUAHTOB, TaJiepey yNpOIIAI0T
co3ganue npodeccuoHanbHo oopmiieHHBIX padoT. [lonb3oBaTenu, KOTOPHIM
TpeOyeTrcsi Oonblasi CTENEHb KOHTPOJS pe3ylIbTaTOB paldOThl, MOTYT IIO-
NPEeKHEMY HUCIIONB30BaTh TPAJAUIIMOHHBIE TUAJIOTOBBIE OKHA.

brnarogapst HOBOI TEXHOJIOTUU JTUHAMUYECKOTO MPEABAPUTEIHHOTO MPO-
CMOTpa MOJIb30BATENb MOKET YBHUJIETh PE3YJIbTaThl U3MEHEHHUs (hopMaTa, HaBe-
Jis1 yKa3aTesab MBIIIK Ha BapuUaHT O0(OpMIICHHUS, COIEpKALIUICS B Tajepee. JTa
HOBAsl JIMHAMHUYECKash BO3MOKHOCTH TO3BOJISIET B MPOIIECCE PA3METKH, pelak-
THPOBaHUA U (POPMATHPOBAHUS 3aTpayUBaTh MCHBIIIC BPEMEHHU Ha BBIOOpP HEOO-
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|
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Pucynok 3.36. ["anepest BbIOOpa CTHIISI C AIMHAMUYECKUM
M3MEHEHHEM CTHJIS TeKYIero ad3ama TekcTa

4aBbCt daBbCi| AaBbC | AaBbC A4aBbC: AaBbC
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XOAMMOT'0 BapruaHTa opopMiIeHHS (CM. pUCYHOK 3.36).

3.3.2 NoaroToBKa TEKCTOBbLIX 4OKYMeHTOB B cucteme Microsoft
Office Word

TekcroBsiii mporeccop Microsoft Office Word moxer ObITh HCHONB-
30BaH IS TOATOTOBKH JOKYMEHTOB CIIOKHOW CTPYKTYpPBI, COCTOSIIIMX U3
OOJBIIOTO KOJMYECTBA TIJIaB, Pa3/eioB, MOAPA3AENOB, HWMEIOLUIUX TaOJIULIbI,
CIIOKHBIE MaTeMaTUYECKUE, XUMUYECKHE W Tp. (HOpMyInbl, pPUCYHKH U AHa-
rpaMMBbI, KOTOPbIE MOTYT CO3/1aBaThCs B JAHHON CHUCTEME WM JOOABIATHCA, KaK
00BEKT APYroi cUCTEMBI ¢ TTomMoIbio TexHonorun OLE.,

OTU TOKYMEHTHI JIOJDKHBI COOTBETCTBOBAThH OINpPEACIEHHBIM CTaHAapTaM,
00s13aTeNbHBIM TPU OPOPMIICHUHU JETIOBBIX JOKYMEHTOB M HAay4HBIX OTUETOB,
WI