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1. OBLIIUE CBEJIEHUS

1.1. llonssTe nHpOpPManNHU, €e BUABI U CBOIICTBA

B ®enepanbnom 3akone Poccuiickonn Denepauvun «00 ungopmayuu,
UH@opmamuzayuu u 3awume  uHpopmayuuy (http://www.bnti.ru/
dbtexts/analmat/06_2003/licenz/1.htm) maercss cieayioiiee OIpPEAEICHHE ATOIrO
TepMUHA: «HHPOpMAIMs — CBEACHHWS O JHMIAX, IpeameTax, ¢akrax, COOBITHAX,
SBJICHUSX U MPOIIeCCax HE3aBUCUMO OT (POPMBI UX MPEICTABICHUS .

TonkoBeI CIOBaph pyccKoro sizbika OrkeroBa MPUBOIAUT 2 OMpEAeIeHUsS
ciioBa HHGoOpMAaLIHSL:

1) Cenenus 00 OKpYXAlOIIEM MHPE M MPOTEKAMOIIMX B HEM MpOIIECCax,
BOCTIPHHUMAEMBbIE YEJIOBEKOM WJIH CTICIUATBHBIM YCTPOHUCTBOM.

2) CooOmieHusi, OCBESAOMIISIONINE O TIOJIOKCHUH JIeJ, O COCTOSTHUHU YEro-
HuOynb. (HayduHo-TexHudeckas W razerHas WHGOpPMAIMM, CPEICTBA MAaCCOBOM
uHGOPMAIUH — TIeUaTh, Paano, TEICBUICHUES, KHHO ).

B ungpopmamuxe nanbonee 4acto UCIOIB3YETCS CICAYIOINIEE OTIPEICIICHIE
ATOTO TEPMHHA:

HNudopmanusi — 370 0CO3HAHHBIE CBEACHUS 00 OKPYKAIOIIEM MUPE, KOTOPHIE
SABJIAIOTCS OOBEKTOM XpaHEHHUs, MpeoOpa3oBaHUs, Mepedadydl W HCIOJb30BaHUSA.
Ceedenusi — STO 3HAHUSA, BBIPAKCHHBIE B CHUTHAIAX, COOOIICHHUSX, W3BECTHUSX,
YBEIOMJICHUSX H T.]I.

HNudopmarnus 1 ee CBOWCTBA IBJISIOTCS 00BEKTOM UCCIICIOBAHMS IIETIOTO Psiia
HAYYHBIX TUCIHILUINH, TAKUX KaK meopus ungopmayuu (MateMaTndecKas TCOPHSI
CHCTEM Tiepenadu MHPOpMaIuK), KubepHemuka (Hayka O CBSI3M W YIPaBJICHUU B
MalliHaX M >KUBOTHBIX, a TaKke B OOIICCTBE M YEIOBEYCCKHX CYIIECTBaX),
cemuomuxka (Hayka O 3Hakax U 3HAKOBBIX CHUCTEMax), Meopus MaccoBou
KommyHukayuu (UCCJIEI0BaHNE CPEICTB MacCOBOM MH(POPMAIIMK U UX BIUSHUS Ha
00IIIeCTBO), uH@hopmamuka, coyuonuka (Teopus THHGOPMAIMOHHOTO META00IM3Ma

WHJVMBUAYATbHOW M COUUAIBHON TCUXWUKH), UHpOpmoounamuka (Hayka 00



OTKPBITHIX UH()OPMALIMOHHBIX CUCTEMAX), UHpOpmayuonocus (Hayka O MOIy4CHUH,
COXpaHEHUU U nepenade HHpopMaIuu s pa3InuHbIX MHOXKECTB OOBEKTOB) U T.II.

OcHoBHble BUABI HHGOpManuu 1o ee GopMe NpeICTaBICHUs, Crioco0aMm ee
KOJUPOBAHUSA M XPaHEHHS, YTO MMEET HauOoJiblliee 3HAaYCHHUE IS MH(POPMATHUKH,
3TO:

— rpaduyeckas Wi U300pa3uTeibHAs — NIEPBBII BUJ, AJI1 KOTOPOTO OBLI
peann3oBaH Cmoco0 XxpaHeHUs HHPopmaruu 00 OKpYXKAIOIMEM MHPE B BHJIC
HAacKaJIbHbIX PUCYHKOB, a M03/1HEE B BUJE KapTuH, poTorpaduii, cxem, yepTexeil Ha
Oymare, xojcTe, MpamMope U JIp. Marepuaiax, 1300pakaroMx KapTUHBI PEaIbHOTO
MUpa;

— 3BYKOBasi — MHP BOKPYI' Hac MOJIOH 3BYKOB M 3aJadya MX XpaHEHHs U
TUPKUPOBAHUS ObliIa pelIeHa ¢ U300peTeHne 3BYKO3aMMCHIBAIOIINX YCTPOUCTB B
1877 r. (cMm., Hampumep, HCTOPHUIO  3BYKO3allMCHM  Ha  caiitTe  —
http://radiomuseum.ur.ru/index9.html); ce Pa3HOBUIHOCTHIO SIBIISICTCSI
MY3bIKaJbHas HHGOPMAIHS — 1JIs1 3TOT0 BUAA ObLIT U300PETEH CIIO0CcO0 KOIUPOBaHUS
C WCIIOJIb30BaHUEM CIICIIMATIBHBIX CUMBOJIOB, YTO JIeJIaeT BO3MOYKHBIM XpaHEHHE €€
aHAJIOTUYIHO TpadudecKoit nHDOpMAIHH;

— TeKCTOBasi — CIIOCO0 KOJUPOBAHUS PEUM YENOBEKa CIEUATIbHBIMUA CUM-
BOJIaMU — OYKBaMH, MPUYEM Pa3HbIC HAPOJbl UMEIOT Pa3HbIC S3bIKU U UC-TI0JIb3YIOT
pasnuuHble HaOOpbl OYKB Ui OTOOpaXeHUsI peur; 0COOEHHO OO0JBIIOE 3HAUCHUE
3TOT cnoco® npuoOpen nociie n300peTeHnst OyMaru 1 KHUTOneyaTaHus;

— 4YHCJA0Basi — KOJMYECTBEHHas Mepa OOBEKTOB W HX CBOWCTB B
OKpY)XaloIleM MHUpPE; O0COO0eHHO OoJIbIlIoe 3HaYeHHWEe NpuodpeNna C pa3BUTHEM
TOPTOBJIH, SKOHOMHKH U JICHS)KHOTO 00OMEHa; aHAJIOTUYHO TEKCTOBOUW MH-(POpMaITUH
TS €€ 0TOOPaKEHUS UCTIOJIL3YETCS METOI KOIUPOBAHUS CIIEIIHATbHBIMUA CUMBOJIAMHU
— uudpamu, MPUUIEM CUCTEMBI KOJUPOBAHUS (CUMCIICHHS ) MOTYT ObITh Pa3HBIMU;

- BugeonHdpopmManus — crnocod COXpaHEHUs ABWKYIIUXCA KapTUH
OKPYKAIOIIETO MUPA, MOSBUBLIMICS C N300pETEHUEM KHHO.
CylecTByI0T Takke BUABI MHPOpPMAIUH, JJII KOTOPBIX 10 CUX IOp HE

I/I306peTCHO cnoco00B HX KOOJUPOBAHUA M XPaHCHUA — OTO TAKTHJIbHAafA HWH-
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dopmarysi, mepemnaBaeMas OIIYIICHUSIMHU, OPraHoJieNTHYEeCKasi, IepeaaBacMast
3amaxaMM M BKYCaMH W JAPYTHE BUABI, JJI1 KOTOPHIX COBPEMEHHAs HayKa JTaxe He
HalIa TPU3HAHHBIX BCEMH TEPMHUHOB OIpeAeieHus (HampuMep, dKCTpaceHCOpHas
uH(bopMaIMs)

Cozpnarenem ooweit meopuu ungopmayuu U OCHOBOIIOJOKHUKOM
mudpoBoit cBsa3u cumtaercss Knonx Illemnon (Claude Shannon). Bcemuphyto
M3BECTHOCTh €My NpuHec (QyHIaMeHTaIbHBIA Tpya 1948 roma — « Matemarndeckas
Teopust cBsa3m» (A Mathematical Theory of Communication), B KOTOpOM BIEpBBIE
000CHOBBIBAETCSI BO3MOXXHOCTH TMPUMEHEHHs] JBOWUYHOTO KOJa /i Tepenayu
uHbOopMaIUn

C Touku 3peHWs WHDOPMATHKH HaMOOJEe BAKHBIMU MPEIACTABIISIIOTCS
CIENYIOIIME o0ujue KauecmeeHHbvle c60licmea: 0OObEKTUBHOCTh, TOCTOBEPHOCTD,
MOJIHOTA, TOYHOCTh, AaKTyalbHOCTb, MOJIE3HOCTh, IICHHOCTh, CBOEBPEMEHHOCTb,
MOHSITHOCTb, TOCTYITHOCTh, KPATKOCTh H TIp.

ComumanbHast ~ (oOmecTBeHHass)  wHbopmanmsi  oOjamaer  emie |
JOTIOJTHUTEIILHBIMHU CBOMCTBAMH:

MMEET CEMaHTUYECKHI (CMBICJIOBOM) XapakTep, T. €. MOHITHUHHBIN, TaK Kak
MMEHHO B MOHATHSAX 0000MIAIOTCS HanOoJIee CYIIECTBEHHBIC MMPU3HAKH MTPEIMETOB,
MPOLIECCOB U SIBJICHUI OKPY>KAIOLIET0 MUpA.

UMEET S3BIKOBYIO MPUPOAY (KpOME HEKOTOPBIX BHIOB ACTETHUECKOW HH-
dbopManuu, Hanpumep U300pPa3UTETHLHOr0 UCKyccTBa). OHO M TO K€ COJIepIKaHUE
MOET OBITh BEIPAKECHO Ha PA3HBIX €CTCCTBECHHBIX (PAa3TOBOPHBIX) SA3bIKAX, 3aITUCAHO
B BHJIC MaTeMaTu4eckux GopMym u T. 1.

1.2. M3mepenune unGopManun B TEXHUKE

B Texnuke (Teopust KOAUPOBAHUS U TIEpeaadn COOOMIEHUH ) 1101 KOJIMYECTBOM
uHGOPMAIMN TTOHUMAIOT KOJIMYECTBO KOJAUPYEMBIX, MEPEAaBACMbIX UM XPaHUMBIX
cuMBOJIOB. Ilpy 3TOM HCMONB3YIOT HPOCTON CHOCOO OMpeneNeHus KOJUYeCTBa
uH(pOpMaIUH, KOTOPBIA MOXKET OBbITh Ha3BaH 00BbeMHBIM. OH OCHOBAH Ha MOJCYETe
YHCJia CUMBOJIOB B COOOIIEHUH, T. €. CBSI3aHO C €ro JUIMHOW M HE YYHUTHIBACT

COJICpIKAHUS.



B BbIUHMCIUTENTEHON TEXHUKE MPUMEHSIOTCS JIBE CTaHAAPTHBIC CIUHUIIBI
uzMepenus: 6ut (binary digit) u 6ait (byte).

bum — MuHUManbHas €IUHUIIA W3MEpPEHUs MHPOpMAIMK — BEIMYUHA, KO-
TOpasi MOXET MPUHUMATh OJHO W3 JBYX 3HAUYCHHWU (B MaTreMaTHYeCKOM IIpef -
crapienuu 0 wm 1). baim — enununa xonwmdectBa uHGopmammu B cucteme CH.
baiit - BoCb-MHUpa3psIAHBIN TBOUYHBIN KOJ, C TIOMOIIBI0 KOTOPOT0 HanboJjee 4acTo
MPE-CTaBJISIIOT OJUH CHUMBOJI TeKCTa. HMHpopmayuonnwlit 0d0vem coodouienusn
(mH(pOPMAITMOHHAS EMKOCTb CO-00IIEHHNS ) — KOJIMYECTBO HH(DOpMAIMK B COOOIIECHNUH,
n3MepeHHoe B OwTax, OalTax miam Mpou3BOAHBIX equHuIax (Koaittax, Moaiitax u T.
1.).

1.3. I3mepenue unpopmanum B Teopun nHpopmanuu (MHGpopManusa Kak
CHATAS] HEONPeIeJICHHOCTD)

B teopuu mHbopMaimu KOJIUIECTBOM HH(POpPMAIMK HA3BIBAIOT YHCJIOBYIO
XapaKTEepPUCTUKy CHUTHalla, HE 3aBUCAILYI0 OT €ro (GOopMbl M COJCPXKAHHS M
XapakTEepU3YIOUIyl0 HEOINPEACIIEHHOCTh, KOTOpas HCYe3aeT TMOocje MOJy4YeHHUs
COOOIICHUST B BHJIC JAHHOTO CHTHAJla — B 3TOM CJIydae KOJUYCCTBO MHMOPMAIUU
3aBUCHUT OT BEPOATHOCTH MOTyISHUS COOOIIEHHS O TOM MM HHOM coObITHH. OlieHKa
KoJM4uecTBa MH(OpPMAIMU OCHOBBIBAaETCSl Ha 3akoHax Teopuu mHPopmanuu. Kion
[llenHoH BBeN TOHATHE WH(DOPMAIMOHHON DHTPOMUU — MEPhl XAOTUYHOCTH
uHGOPMAITIH, OTIPALIISIONICH HEOTIP eACICHHOCTh MOSIBJICHHUS KAKOTO-THO0 CUMBOJIA
nepBudHOTO andasura. [Ipu oTcyTcTBHHM HH(DOPMAITMOHHBIX TIOTEPh YHUCICHHO pPaBHA
KOJIMYECTBY MH(OpMAIIMK HA CUMBOJI ITEPEIaBaEMOTr0 COOOIICHHS.

Hughopmauuonnas snmponus 17151 HE3aBUCUMBIX CITydaliHBIX COOBITHH X € N
BO3MOKHBIMH COCTOSTHUsIMU (OT 1 10 N) paccuuteiBaercs no Gopmyse [llernona (

p(i) — BEpOSITHOCTh 1-TO COOBITHS).

H(z)= —) pli)log, p(i)
=1

2. KOOAUPOBAHUME YUCJI0BO NH®OPMAIINN
C konnma XX Beka, BEKa KOMIIbIOTEpHU3AIMU, YEIOBECYECTBO EKETHEBHO

MOJIb3YEeTCs] JBOWUYHOM CHCTEMOM CUMCIEHHS, TaK Kak BcA wuH(popmanms,
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oOpabareiBacMasi COBPEMEHHBIMH KOMITBIOTEpAaMHU, XPAHUTCS B HUX B JBOMYHOM
BHJIE.

Kaxnpiii peructp apumMeTnyecKoro ycTpoucTBa KOMIbIOTEPA, KaXKaas
g4eiika MaMsaTH MPENCTaBIsIeT CO00M (PU3MUECKYI0 CUCTEMY, COCTOSIIYIO W3
HEKOTOPOT0 YHCJIA OJHOPOHBIX DJIEMEHTOB, 00JIaIal0UX ABYMS YCTOUYMBBIMHU
COCTOSIHUSIMHU, OJJHO M3 KOTOPBIX COOTBETCTBYET HYJIIO, & JPYroe — EAUHHUIIE.
Kaxnplii TakoW SJIEMEHT CIY)KHT JJI1 HW300paKEHHS OJHOTO W3 Pa3psioB
JBOUYHOIO 4YMCJia. MIMEHHO TOATOMY KAaXKIBIM DJIEMEHT SYEUMKH Ha3bIBAIOT
paspsoom.

Sluelika u3 K pa3psaI0B

K-l-piit | | | 0-it

paspan paspan

Bbr 3Haere, 4TO BBIUMCIHMTENbHAS TEXHHWKA BO3HHUKIA KaK CPEICTBO
aBTOMATH3allMM  BBIYUCJICHWH, WMEHHO II03TOMY TICPBBIC KOMITBIOTEPHI
Ha3pIBAICh OBM —  3JIeKTpOHHO-BBIYUCIIUTENbHBIC MamMHbl. Cero s
KOMITBIOTEPHl 00padaThiBAlOT pa3jvuHble BUABI HHGOPMAIMHU: YHCIOBYIO,
TEKCTOBYIO, 3BYKOBYIO, T'paduuecKkyro. O THaKO COBpEMEHHBIM KOMITBIOTED .MOKET
XpaHUTh U 00pabaThiBaTh TOJBKO AUCKPETHYIO MHGopManuto. [loaTomy modoi
BOJI MH(pOpMaIu, MOJICKAIMA KOMITBIOTEPHOH 00padOTKe, TEM WM HHBIM
CIIOCOOOM  JOKeH  OBITh  3aKOJUPOBAaH C  TOMOIIBIO  KOHEYHOU
MOCJICIOBATEIbHOCTH LIEBIX YUCEN, KOTOpas 3aTeM IMEePEBOIUTCS B JBOUYHBIN
BU/I JIJIs1 XpaHEHHSI B KOMITbIOTEPE.

Mpsi paccMOTpUM, KakuM 00pa3oM peraercs npoodiiema mpeoopazoBaHus
HCXOJHOW MH(POpMAIMK B KOMIIBIOTEPHOE MPEACTABJICHUE I KaXIOTO BHJIA
nHpopmarmu. byer nokazaHo, HaCKOJIbKO TOYHO KOMIIBIOTEPHOE MPECTABICHN S
OTpakaeT MCXOJHYI0 MH(POPMAIUIO, TIPUYEM CJIOBO “TOYHO” 3/1€Ch MMOHUMACTCS
HE TOJIbKO B MaTeMaTHUE€CKOM CMBICJIe — 00JIee peaTMCTUYHO MePEeIaHbl OTTEHKH
[[BE€Ta HA MOHHUTOPE, BOCIPOU3BOAMMAS My3blKa HauOosee NpHOIKEHA K
€CTECTBEHHOMY 3BYYaHHUIO MYy3bIKaIbHBIX HHCTPYMEHTOB WM TOJIOCY YeJIOBEKa U

T.J. 3a/1a4a epeBojia €CTeCTBEHHON NH(OPMAIIUY B KOMITBIOTEPHYIO Ha3bIBACTCS
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3amavuent ouckpemuzayuu, WA K6AHMOBAHUsA. Ty 3aady HE0OXOJUMO pelaTh
s Bcex BHOB mHGopMaruu. CriocoObl AUCKPETU3AIMU U Pa3sHbIX BUIAOB
uH(OpMaIK Pa3JIMYHbI, HO MOJAXOJbI K PELICHUIO STOM 3a7a4u MOCTPOCHBI HA
OJMHAKOBBIX MPUHIIUIIAX.

2.1. IlpexcraBienne meabIxX YnceJl

JIto6oe 1enoe Yucio MOXKHO paccMarpuBaTh Kak BEIIECTBEHHOE, HO C
HYJIEBOU IPOOHOM YaCThI0, T.€. MOXKHO OBIJI0 OBl OTPAHUYUTHCS MPEICTABICHUEM
B KOMITBIOTEPE BEIIICCTBEHHBIX YHUCEIT U PeaTu3aned apuPpMEeTHIeCKuX ACHCTBUMA
Haa HuMH. OpHako 11 3((EKTUBHOTO HCMOJB30BAHUSI MAMSITH, MOBBIIICHUS
CKOPOCTH BBITIOJTHEHUS] BBIYUCJICHUA W BBEACHUS OTEpaIMM JEICHUS HAIENo C
OCTAaTKOM  LEJbl€  YHWCIAa  NOPEACTABISAIOTCS  CHEUHAIHO  JJISI  HHX
MpeIHa3HAaYeHHBIMU CIOCO0aMH.

BBenenue crnenualbHBIX CIIOCOOOB MPEACTABICHUS LEIbIX YHUCEN
ONPaBJaHO TEM, YTO JOCTATOYHO YacTO B 3a/a4ax, PEIIAEMbIX C MOMOIIBIO
KOMIIbIOTE€pPA, MHOTHE JIEUCTBUSI CBOASATCS K OMEpalUsiM HaJ LEJIbIMA YHUCIaMHU.
Hanpumep, B 3a7auax 3KOHOMUYECKOTO XapakTepa JaHHBIMH CIIyXaT KOJIMYECTBa
aKUWW, COTPYIHUKOB, A€TaJIEl, TPAHCTIOPTHBIX CPEJCTB U T.J., [0 CBOEMY CMBICITY
SBJIIOIIAECS ETBIMU YnciiamMu. Llenbie uncnia uenonabp3yroTes U st 0003HaueHUs
JaThl 1 BPEMEHH, U I HyMEpalluy Pa3IMIHbIX 00HEKTOB: 2JIEMEHTOB MAaCCHBOB,
3anucel B 0a3ax JTaHHBIX, MAIMHHBIX aAPECOB U T.II.

JIsi  KOMIIBIOTEPHOTO  MPEACTABICHMUS]  IENbIX  4YUCed  OOBIYHO
UCIIOJIb3YIOTCSI HECKOJIBKO pa3IMUHbIX CLIOCOOO0B MPECTABICHHUSI, OTINYAIOIINXCS
JIPYT OT ApYyra KOJIWYECTBOM Pa3psI0B U HAIMYHUEM WM OTCYTCTBHEM 3HAKOBOTO
paspsna. bessnaxoeoe TPENCTABICHWE MOYKHO HMCIOIb30BaTh TOJIBKO ISt
HEOTPUUATENbHBIX LENbIX YHCEN, OTPULATEIbHBIE YMCIIa MOXKHO MPEICTABIATH
TOJILKO B 3HAKOBOM BUJIE.

[Tpu 6e33HaKOBOM MPEACTABIECHUU BCE Pa3psibl SUYEHKH OTBOJSITCA IO/
caMmo uucio. [lpu mpeacTaBieHnu co 3HAKOM caMblil cTapiuuil (JIEBBIN) pa3psa
OTBOJIUTCSI IO 3HAK YKCJIA, OCTATbHBIE Pa3psiJibl — M0 COOCTBEHHO uncio. Eciu

YUCJIO ITIOJOXHTCIIbHOEC, TO B 3HAKOBBIM paspad nmoMceHiacTcs 0, €CJIIN 4YHCJIO
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otpunarenbHoe — 1. O4eBuAHO, B sUeiiKaX OJHOTO U TOTO ke pazmepa O6e3 3Haka
MOXHO IIPEACTaBUTh OOJbIIMN JHUana3oH IEJbIX YHCEN, YEM CO 3HAKOM.
Hanpumep, B oqHOM Oaiite (8 pa3psiioB) MOKHO 3alUCaTh MOJIOKUTENIbHBIE YUCIA
oT 0 go 255, a co 3HakoM — TOJIbKO 70 127. [loaTOoMYy, €ciii U3BECTHO 3apaHee,
YTO HEKOTOpas YHUCJIOBas BEJIMYMHA BCErja SBISETCS HEOTPUUATENIbHOM, TO
BBITO/IHEE pacCMaTpUBaTh €€ Kak 0€33HaKOBYIO.
['oBopsT, 4TO IENMBIE YMClia B KOMIIbIOTEpE XpaHsATca B (Gopmare ¢
QuKrcupo8anHou 3anamou.
2.2. llpeacTaBieHue meJabIX MOJIOKUTEILHBIX YN CEJ
Jlyist moJstydeHusi KOMITbIOTEPHOTO TMpeACTaBlieHns 0€33HaKOBOIO 1I€JI0T0
yycnia B K-paspsiHoii siaelike maMsTH TOCTAaTOYHO TMEPEBECTH €ro B JIBO UYHYIO
CHUCTEMY CUMCJICHUS U JIONOJHUTh MOJYYEHHBIM pe3ynbTaT cieBa HyJsiMH 10 k
pa3psaoB. [IoHATHO, UTO CYIIECTBYET OrpaHUUEHUE HA 3HAYEHUSI YUCEIl, KOTOPhIE
MBI MOKeM 3amucath B k-pa3psiHyto ssueiky.
MakcuManbHO€ 3HaY€HUE LEIOr0 HEOTPHUIATEIbHOTO YUCIa IOCTUTAETCs
B CJIy4ae, KOTrjJia BO BCeX paspsiaax sueiku XpaHsatcs equuusl. s k-pa3psgHoro
MPEICTABJICHUSI OHO OYyJIET paBHO
2 — 1. MuHHMAaIBHOE YHCIIO COOTBETCTBYeT K HyisiM, xpamsmmMcs B K
paspsiaax A4EeWKH, U OHO BCErJa paBHO Hymo. Huke mpuBeneHbl MakCHUMabHbIE

3HAa4YCHUA OJIA 0e33HaKOBBIX OCIIbIX k-paspﬂ):[Hbe HYUCCI:

II(OJIH'IECTBO paspsaaos MakcHEMAIbHOE 3HAYEHAE

8 255 (28- 1)

16 65535 (26— 1)

32 4294967295 (232- 1)

64 18446744073709551615 (264- 1)

IIpu 3HaKOBOM IIPENCTABJICHUU LIEIBIX YUCET BO3ZHUKAIOT TAKUE MTOHATHUSA,
KaK npsAMoul, 00pamuulil i 0ONOTHUMENbHBIU KOOWL.

Omnpeneaenue 1. IlpencraBneHue 4ducia B NMPUBBIYHOM JJIS YEIOBEKA
dbopme “3HaK”— ‘BeNMUMHA”, IPU KOTOPOU CTapUIMid pa3psl sSTY€MKU OTBOIUTCS
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0JT 3HAK, OcTalnbHbIe K — 1 pa3psamoB — noa udpsl yucia B ABOMYHOM CHCTEME
CUYUCJICHUS], HA3bIBACTCS MPSAMBIM KOJAOM.

[lonoxuTenbHblE UENbIE YHUCTIA MPEACTABISIIOTCA B KOMIIBIOTEPE C
NOMOUIbI0 MpsiMOTO Koja. I[IpsaMoil KO OTpHUIATENbHOTO LENOr0 YHCia
OTJIMYAETCSI OT NPSIMOTO KOJa COOTBETCTBYIOUIETO MOJIOKUTEIBHOTO YHCIA
COJZIEP>)KUMBIM 3HAKOBOTO pa3zpsiga. Hampumep, nmpsiMbie KOJIbI IBOUYHBIX YHUCEI
11001, m —11001, ans Bocemupaspsauoi ssaeriku papasl 00011001 m 10011001
COOTBETCTBEHHO. HO BMECTO mpsiMOTO KOJa JJIsl IPEACTABJICHUST OTPHUIATEIbHBIX
EJIBIX YUCET B KOMITBIOTEPE UCTIOB3YETCS JOMIOTHUTEIbHBIN KO/ .

OTMeTHM, YTO MaKCUMAJIbHOE 3HAYEHUE MOJIOKUTENBHOT0 YUCTIa, KOTOPOE
MOYKHO 3aIicaTh B 3HAKOBOM MpecTaBieHnH B K-paspsinax, paso A=2"-1, uto
MPaKTUYECKH B JIBA Pa3a MEHbIIE MaKCUMAJIbHOTO 3HAu€HUsi OE€33HaKOBOIO
NPEJICTABIICHUS B TeX ke K pa3psiiax.

3aoanue. Ilogcuuraiite MakCUMaTbHOE 3HAYEHUE MOJIOKUTEIBHOTO YUCia
B BOCBMHPA3pSiIHOM U  LIECTHAAUATHPA3PSTHOM  3HAKOBOM  CIIOCO0E
MIPEICTABICHUS YUCE.

Pewenue. MakcumanbHOE 3HAUEHHE TOJIOKHUTETHHOTO YHCla B 8 OuTax
pasro 127 (2'— 1), B 16 6urax — 32767=(2" — 1).

IIpumep 1. UYwmcno 53=110101, B BOChbMUpaA3psSIAHOM NPEICTABICHUH

MMEET BUI

0 0 1 1 0 1 0 1

IMpumep 2. [ua uyucia 200 = 11001000, npeacrtaBieHre B BOCbBMH
pa3psaax co 3HAKOM HEBO3MOJKHO, TaK KaK MaKCUMAaJIbHOE JIOMTyCTUMOE YHCJIIO B
TakOM TMpEJCTaBieHUd paBHO 127, a B 0€33HAKOBOM BOCHBMHPA3PSAHOM

MMpEaACTaBJICHUN OHO NMCCT BU/I

1 1 0 0 1 0 0 0
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2.3. IlpeacTaBieHue HeJbIX OTPUIATEIbHBIX YHCE
Jlnst mpeAcTaBiieHUST B KOMIBIOTEPE LEIbIX OTPUIATEILHBIX YHCEN
UCIIOJIb3YIOT  OONOMHUMENbHbINE KOO ) KOTOPBIM TO3BOJISIET 3aMEHMTH
apu(PMETUYECKYI0  ONEpaluil0  BBIUMTAHUS  OMNEpaled  CJIOXKEHUs, 4YTO
CYILIECTBEHHO YBEJIMYMBAECT CKOPOCTh BbIYMCICHUU. [Ipexkne uvem BBOAUTH
ompeJieleHre JOTIOJHUTEILHOTO KOJa, CACNIAeM CIEIYyIOIIee BAKHOE 3aMeUaHue:
B k-paspaonoii yenouucnennoii komnsromepnoii apupmemure 2" = 0.
OOBSACHHUTH 3TO MOXKHO TEM, YTO JBOMYHAS 3aIUCh YKCia 2" COCTOMT M3
OJIHOM eMMHUIBI U K HyIel, a B ssuelike u3 K pa3psgoB MOKET YMECTUTHCS TOJIBKO
K mudp, B maHHOM ciydae Toibko K Hyneil. B Takom cimydae roBOpST, 4TO
3HAyaIlasl IMHUIIA BBIIILIA 3a IPEACIIbI Pa3psTHONU CETKHU.
Onpenesienne 2. k-pa3psAHbIi J0MOJHUATEIbHBIN KO OTPULIATEIILHOTO
YHCJIa M — 3TO 3aiCh B K paspsiiax mojaoXuTensHoro yrcia 2" — [m|, rae \m\—
MOJIyJIb OTpHLATEILHOrO yrcia m, \m\ < 25,
PazbepemMcsi, 4To U 40 4Yero JaHHBIN KOJ JOMOJHAET. JIOTOJHUTEIHHBIN
KO/ OTPHIATEIHHOTO YKCIIa /11 — JTO JAOMOJHEHHE MOYJIS 9TOTO urcia 10 2" (T.e.
110 Hyi1st B K-paspsiasoit apumernke): (2° — m) + Jm| — 2 = 0.
AJNITOPUTM  MOJIyYeHHsI JAONOJHHUTEJBLHOr0 K-pa3psiHOoro Kojaa
OTPULATEIBLHOTO YHCJIA:
" MOIyJbh YHUCJA TMPEACTABHTH MPSIMBIM KOJOM B K JIBOMYHBIX
pa3psnax;
" 3HAYEHUs BCEX Pa3psIOB UHBEpMUPOBAMb (BCE HYJIM 3aMEHUTH Ha
€IMHULIbI, a €IMHULIBI HAa HYJIM), MOJY4YUB, TakuM oOpa3zom, k-
Pa3pAIHBIA 0Opammwlli KOO UCXOTHOTO YHCIIA;
" K MOJY4EeHHOMY OOpaTHOMY KOy, TPaKTyeMOMY Kak K-pazpsigHoe
HEOTPHULIATENTLHOE JBOUTHOE YHUCIIO, TPUOABUTH CIHHHUILY.
OOpaTHbBI# KO 1 SABJISIETCS JOMOJHEHUEM /10 YHCJIa p- 1, cocTosmiero u3
K nBowunbIx emuuuil. IlosTomMy mpuOaBiCHHWE €IWHUIIBI K WHBEPTHPOBAHHOMY

YHUCJIYy IIO3BOJLACT IIOJIYYHUTD €ro WCKOMBIHN I[OHOJ'IHHTCJ'IBHI)IfI KOnI.
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Ipumep 3. INomyuynM ROMOTHUTEIBHBIM KON yncia —52 nus 8- u 16-
pPa3psAIHOM sTYEeK.

JIns 8-pa3psaaHON AYEUKU:

0011 0100 — gucmo |— 52| = 52 B mpsAMOM KOJI€;

1100 1011— yucno —52 B 06paTHOM KOJIE;

1100 1100 — yuciao —52 B JOMOJIHUTEIIFHOM KOJIE

1151 16-pa3psgHOi STUehKu:

0000 0000 0011 0100 — mpsimoii ko umucia —>52);

1111 1111 1100 1011 — oGpaTHBII KO YKCIa—>52;

1111 1111 1100 1100 — gOMmOJMHUTENBLHBIN KO YUcIa—Db2.

Kakoe MHMHUMAallbHOE OTpHUIATEIbHOE YHUCJIO MOXHO 3amucath B K
pazpsaax?

OnucaHHBIN BBIIIE AITOPUTM TOJYYEHHUS JOMOJHUTEILHOTO KOJa IS
OTPUIATEIILHOT'O YMCJIA 3HAKOBBIN OUT B JIEBOM pa3psifie 00pa3yeT aBTOMaTu4eCKu
mpu \m\ < 2! Ecmm xe 2! <|m| < 2%, To mormsITKa peanmsaryu anropurMa
MpUBEIEeT K TOMYy, YTO B JICBOM pa3psae Oyaer Haxoautbes I1mdpa O,
COOTBETCTBYIOIIASI KOMIIBIOTEPHOMY MPEACTABICHHUIO MOJOKUTEIHHBIX YUCEL.

[pencraBum 3HaueHue 2° — |M| B CICAYIONIEM BHIIE:

2" — |m| == 2! + 2" — Im)).

31€eCh MEpPBOE ClIaraeMoe 2kt COOTBETCTBYET €AUHULIE B JIECBOM 3HAKOBOM
paspsine. T.e. mpu MpeaCcTaBIEHUU OTPULIATEIHLHOTO YUCJIA 7 JIOTOJHUTEIbHBIM
KOJIOM B CaMOM JICBOM (3HAKOBOM ) pa3psiJi€ 3alIMCaH 3HAK OTPUIIATEIIbHOTO YHUCa
(eOMHHMIA), a B OCTANBHBIX paspsgax 3amucbiBaercs umcio 25 — |ml).
CrnenoBarenbHO, MHUHUMAIbHOE OTPHIATEIbHOE (MAaKCHUMAIbHOE IO MOYJIIO)
4HCII0 M, KOTOPOE MOYKHO NPEICTaBUTh B K paspsiax, pasao —2°7,

3aoanue. ITocTpoiTe TOMOJTHUTEILHBIN BOCEMUPA3PSIHBIA KO JJIs1 YUCEN
—128 (MuUHMMaNbHOE MPEACTaBUMOE 4YHUCIO B & paspsgax), —127 (uucino,
oOpaTHOE MaKCUMAJIHLHO TIPEICTABUMOMY MOJIOKUTEILHOMY uncity) u — 0.

Penienue
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Uncao — 128 -127 -0

IIpsimoii Ko
1000 0000 | 0111 1111 | 0000 0000
MOIYJ/ISA

Obparabii kox/ 0111 1111 (1000 0000 (11111111

JlomonHHTeIbH|
1000 0000 | 1000 0001 | 0000 0000

BIH KO

OtmeruMm, d4TO0 i1 uucia —I128 1psaMOM KOJ COBMAJaeT C
JOTIOJIHUTENILHBIM, a JIOMOJHUTENbHBIA KOJ 4yuciaa —(0 coBHagaeT ¢ OObIYHBIM
Hynem. Ilpu mnpeoOpaszoBanun oOparHoro kojxa musi uucia —O0 B ero
JOTIOJIHUTETLHBIN KO MpaBujia OObIYHON ABOMYHOM apU(PMETUKH HAPYILIAOTCS, a
HMMEHHO,

1111 1111+ 1 = 1 0000 0000,= 2 = 0.

BoccTaHoBUTH MOJTYJIb UCXOJTHOTO ACCATUYHOTO OTPHUIATEIHHOTO YUCTa
0 €ro JIOTOJIHUTENLHOMY KOAY MOKHO JByMsI CHOCOOAMHU:

NPOBECTH OOPATHYIO HLEMOYKY MpPeoOpa3oBaHMiA: BHIUECTh CIUHUILY U3
JOTIOJIHUTENILHOTO KOJa, WHBEPTUPOBATh IIOJYYEHHBI KOJ U IEPEBECTU
MIOJIyYEHHOE ABOMYHOM NPEICTABICHUE YNCIIA B AECITUYHOE;

WIN %€ M0 NPUBEACHHOMY BBIILIE AJITOPUTMY ITOCTPOUTH AOTIOJIHUTENbHBIN
KOJI JIJISl UMEIOIIErocsl JOTOJHUTEIBHOTO KOJIa ICKOMOTO YKCJa U MPEICTaBUTh
pe3ynbTar B JECATUYHON CUCTEME CUUCIICHHUS.

Hpumep 4. IlonyynM JAECATHYHOE 3HAYEHHE YHUCIA IO  €ro
nonosHuTensHOMY Koy 10010111,.

Cnocob 1.

U3 JIOTIOJHUTEIBHOTO KOJIa BBIUTEM 1:

10010111 — 1 = 10010110 (momyuunm oOpaTHBIA KOJ);

uHBepTHpYyeM mnoaydeHHsld kon: 01101001  (momyuywim  Monayiib
OTPUIATEILHOTO YHCJIA);

MNepeBCACM TIOJIYYCHHOC IBOHWYHOC 3HAYCHHUC B JACCATUIHYIO CHCTCMY

CUHCJICHHA .
01101001, = 2°+2°+ 2° + 1 =64 + 32 + 8 +1 = 105.
Omeem: —105.
Cnoco0 2.
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WHBEPTHUPYEM UMEIOIIMICS AonoaHuTeIbHbIN Ko1: 01101000;
npudaBum Kk pesymnprary 1: 01101000 + 1 — 01101001 (mosryunnm
MO/J1yJIb OTPUIATEILHOTO YHCIIA);

MNEpeBCACM TIOJIYYCHHOC IBOHWYHOC 3HAYCHHC B JACCATUYHYIO CUCTCMY

CUHUCJIICHUA.
01101001, =28+ 2°+2°+1=64 + 32 + 8 + 1 = 105.
Omeem: —105.

[lesbie umcaa co 3HAKOM, MpeacTaBuMble B K paspsmax, mpuHaiexart
IHAAMA30HY
[ gkt okt -1], KOTOpBI HE SIBISETCS CUMMETPUYHBIM OTHOCUTENBHO 0. DTO
CIIEAYET YYUTHIBATh MPU NpOoTrpaMMUpoBaHuu. Eciii, Haripumep, U3MEHUTh HUTh 3HAK
y HauOOJIbIIEr0 MO MOJYJIO OTPHIATEIILHOTO YHWCJA, TO MOJYYEHHBIH pe3yJbTar
OKaXETCS YXKE HE MPEICTABUMBIM B TOM K€ YUCJIIE pa3psa0B.
Hwxe npuBeneHsl 3HAYEHHs TpaHUL JHAANA30HOB JUIA 3HAKOBBIX
MIPEICTABICHUM B TYENKAX C PA3JIIMYHON pa3psAIHOCTHIO
2.4, Ilepeyuc/ieHue YynceJ B eJOYHCIEHHON KOMIBIOTEPHOH apudMeTHKe
Msbl BbIsICHWIM, 49TO B K -pa3psiiHOM 3HAaKOBOM MM 0€33HAKOBOM
MPEICTABIEHUH LIEJIBIX YUCEN KOJIUYECTBO MPEICTABUMBIX YUCENI OTPAHUYEHO U
3aBUCUT OT K. 3Ha4YeHHWs NPEICTAaBUMBIX YHCEIT MOXHO TEPEUYHUCIUTH I10
BO3pacTanuto. Harmpumep, 111 BOCbMHUPa3psiAHOTO O€33HAKOBOTO NPEICTABICHUS

AOIIYCTUMBIC 3HAYCHUS pacCIloJIararoTCAa Ha OTPE3KE CIACAYIOIIUM 06p330MI

—) :
o 1 255

J171s1 BOCBMHPA3PATHOTO 3HAKOBOT'O MPECTABIICHUS

|
|
2

-128 -127 -1 127

o

Onnako B k-pa3psiiHoit KOMIIbIOTEPHOU apU(METHKE ITH OTPE3KU MOMKHO

3aMKHYTB B KOJIBIIO U IICPCUUCIIATb 3HAYCHNA COOTBCTCTBYIOIICTO ITPCACTABJICHUS

0 KpYTy.
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Bce menple umcna moboro k-pa3psaHOTO MPEACTaBICHUS MOXKHO
3aUKCUPOBATh HAa KOJBIC, COCTOSIIEM U3 PACIOJIOXKEHHBIX IO TMOPSIKY
KOHCTAHT, NPHUYEM PSIJOM C MaKCUMaJbHBIM 3HAYCHHEM B TOM WJIA HHOM
MPEACTABICHUN OyIeT HaXOJWThCS MHUHHMAIbHOE, Hampumep: 8 -pa3psaaHoe

0€e33HaKOBOE.

|
o )
i :

JlecTBUTENBHO, pe3yabTaTOM MNPHUOABICHUS €IMHHULIBI B apuU(PMETHUKE C
(UKCUPOBAHHBIM KOJHMYECTBOM pPa3ps0B SBISETCS CIEAYIOIIee MO 4YacoBOM
CTpEJKE 3a UCXOJAHBIM 3HAYEHUE B KOJIbLE, a PE3YJIbTATOM BBIYUTAHUS €IUHULIBI
— ClenyolIee 3Ha4YeHHe MO XOJy MPOTUB 4YacoBOUM cTpenkd. JlaHHBIA (akT
OYEBHUJIEH, KPOME CIIy4acB NEpPexo/ia OT MAKCMMAIBHO JTOMYCTUMOIO YHCIa K
MUHUMAQJILHOMY TpU NOpUOABICHUM E€IUHMUIIBI W OT MHUHUMAIBLHOTO K
MAaKCHUMaJIbHOMY MPH BEIYUTAHUH.

[lokaxxem »3T0. PaccmoTpuMm BHauaje O€33HAKOBBIC MPEACTABICHUS.
MakcumalbHO JOIMyCTUMOE YHUCJIO B K-pa3psiiHOM 0€33HaKOBOM IMPE/ICTABICHUN
paBHO 2 1w COCTOUT W3 K enuHuIl B JIBOUYHOM npencrtasicHun. llpu
NpuOaBJIEHUU K TAKOMY YMCIY €AUHHIIBI MBI TTOTy4aeM 2 ,4TO, B CBOIO OY€Epeb,
COOTBETCTBYET HYJNIO B Kk-paspsigHoil apudmernke. Bpluntanwe ke W3 HyIsS
CNVHUIIBI SABJACTCSI OOpaTHOW oOmeparuell: BBIYUTAHWE EIUHHIBI MOKHO
paccMaTpuBaTh U Kak MpUOaBIICHUE K HYJIIO MUHYC €IUHUIIBI, TIO TIPaBUJIaM K€ K-
pa3psAIHON apu(PMETUKN MUHYC €IUHUIIA — HTO JOTIOJHEHUE SAUHUIIBI J0 2%, 10
€CTh YMCJI0, KOTOPOE MPHU CJIOKECHUH C EIUHUIEH IacT 2%. OueBumHO, YTO
TAKOBBIM SIBJISIETCS UMCIO 2¢ — 1, cocrosiee u3 K IBOMYHBIX €IUHUI], 3HAYHUT, B
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6e33naKoBoM mpeactasieHnn 0 + (— 1) = 2°— 1, 4ro u paBHO MaKCHMAIBHO
PEICTaBUMOMY YHUCITY.

B 3HakoBOM K-paspsiHOM MpeICTaBICHUH MaKCHMAaIbHO JOMYCTHMBIM
seisiercst uncno 27 — 1 (k— 1 gBowunas exuuuua). [Ipy yBeIHUCHNN TAKOTO
upcna Ha | Mbl momyuaeM 25! WM enuHMIY B 3HAKOBOM OHTC M HYyIM B
OCTIbHBIX, YTO COOTBETCTBYET OTPHUIATEIHPHOMY YHCIYy C MAaKCHUMaJIbHO
BO3MOYHBIM MO1yJieM. BerunTanue equHHUIIbI U3 TAKOTO YKCJIa MOKHO IPOBOIUTH
10 IpaBWiIaM OOBIYHOM ABOoMYHOM apudmernku: 10...0-1 = 01...1= 2" -1,

JlocToMHCTBaMU pacCMOTPEHHBIX (HOPMATOB MPEICTABICHHSI IIEITBIX YUCET
SABJIAIOTCSA TPOCTOTa W HATrJIHOCTh WX TPEJCTaBICHUS, a TaKkXKe MPOCTOTa
peaM3ayi ATOPUTMOB apU(PMETUYECKUX OIeparuii (HarpuMmep, BBIYUTAHHE,
Osarosaps HWCHOJb30BAHUIO JOMOJHUTENBHOTO KOJA MJi MpPEICTaBICHHUS
OTPUILIATENILHBIX YHUCEN, CBOJIUTCS K CIIOKEHUIO)

2.5. Oco0eHHOCTH peajn3auuu apuMeTHIECKUX ONlePpaluii B KOHEYHOM YK CJIe
pa3psiaioB

Henouucnennass apudMeTka B OTPAHUYEHHOM YHCIE pa3psiIoB
HECKOJIbKO OTiM4YaeTcss OT oObryHOM. [lpw BbIMoONHEHUU apupMETHUECKUX
JNEUCTBUM B MEJIOYHUCICHHOM  K-pa3psaHONl  apudMETHKE  BO3MOKHO
BO3HUKHOBEHHE CJICAYIOIIMX CHUTyalluid, HE3HAHHUE KOTOPBIX MOXET MPUBECTU K
HEBEPHOMY PE3YNbTaTy MPH BHITIOJHEHUU BEPHBIX AJITOPUTMOB:

crapumie (JieBble) HUQPPHI pe3yibTara, BBIXOJAIIME 3a OTBEIACHHOE
KOJIMYECTBO Pa3psii0B, OKa3bIBAIOTCS YTEPSHHBIMU,

IPH CJI0KCHUH WJIM YMHOXCHHH JBYX IOJIOKHUTEIBHBIX YUCEN, HMCIOIINX
3HAKOBOE TMPEICTABJICEHUE, MOXHO MOJIY4YUTh OTPHULATEIHHOE YHUCJIO, €CJIH B
pe3yibTare CIOKEHUS B JIECBOM 3HAKOBOM OWTE OKAKETCS €IUHUIIA.

Ilpumep 5. Bemomnum cioxenue 100, uw 51;p B  3HAKOBOM
BOCHMHUPA3PSTHOM TPEICTABICHHH.

B sTOM KOMMBIOTEPHOM TIPEICTABICHUH YHCIa UMEIOT CICTYIOIMMNA BU/:

100,9 = 0110 0100, u 51, = 0011 0011,. ITpw CHOKEHUH ITUX YUCENT MOTYIUM
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1001 0111,. Camas neBast equHuIa (3HAKOBBIN pa3psi/l) yKa3bIBaeT HA TO, 4TO B 8
pa3psaax 3aMucaHo OTPUIATEIbHOE YUCIIO.

Tak Kak Bce OTpPULATEIbHBIE YHCJIA B MAalIMHE MPEACTABIAIOTCS
JOTIOJIHUTEIBLHBIM KOJIOM, TO JIJII BOCCTAHOBJICHHS JIECATUYHOTO 3HAYEHUS 3TOTO
OTPULATEILHOTO YMCJIA HAJA0 BOCMOJIB30BATHCS AJITOPUTMOM IOJTYYECHHS
HCXOHOT'O YHMCJIA TI0 €r0 JIOTIOJHUTENbHOMY KOy (cM. mpumep 4). B pesynbrare
moyduM gncio —105.

Takum o0Opa3zoM, B BocbMupa3psaHoi 3HakoBou apudmeruke 100 + 51 =
—105, TO ecTh MpU CJIOXKEHUHU JBYX TMOJOKUTEIbHBIX YHCEN, HCIOJb3YS
BOCBMHUPA3PSAHOE 3HAKOBOE IMPEACTABICHUE, Mbl IMOJYYWIM OTPULATEINBHOE
yuco!

3. MIPEACTABJIEHUE BEHIECTBEHHBIX UYUCEJI

BerecTBeHHbIE YnCia 00BIYHO MPEACTABIISIIOTCS B BUJIC YKCEIN C TUIABAIOIICH
3argTor. Ymcna ¢ IutaBaromiell 3amaToil — OJUH W3 BO3MOJYKHBIX CIOCOOOB
MpEICTaBICHUS JEUCTBUTEIbHBIX YUCEI, KOTOPBIN SABISIETCS KOMIIPOMUCCOM MEXKITY
TOYHOCTBHIO U IMANIa30HOM MPUHHUMAEMbIX 3HAUYE€HUI, €r0 MOKHO CUUTATh aHAJIOTOM
AKCTIOHEHIIMAILHOM 3aIMCHU YUCEIl, HO TOJIBKO B MaMsITU KOMIIbIOTEpA.

Uncno ¢ mumaBarormield 3amsaTodl COCTOUT M3 Habopa OTAEIbHBIX JTBOWYHBIX
paspsIoB, YCIOBHO pa3JieicHHBIX Ha TaK Ha3bIBacMble 3HAK (aHTII. SigN), mopsiAoK
(anrm. exponent) m manTHccy (aHri. mantis). B nambosee pacmpocTpaHEHHOM
dbopmare (ctangapt IEEE 754) yuciio ¢ muiaBatomieit 3ansiToi mpeacTaBisieTcsl B BUE
Habopa OUTOB, YaCTh U3 KOTOPBIX KOJUPYET COO0M MAaHTUCCY YKCIa, APYyras 4yacTh —
MOoKa3aTellb CTETEeHU, U el OJIMH OUT UCIOJB3YeTCs JJI yKa3aHUs 3Haka ducia (
() — eclli YHUCII0 TOJIOXKHUTEIbHOE,l — ecim uucio orpumnarenbHoe). [Ipu stom
MOPSIIOK 3aMKUCHIBACTCSI KakK I1IE€J0€ YHUCJIO B KOJE€ CO CABUIOM, a MaHTHUCCA —
B HOPMaJIM30BaHHOM BHJIE, CBOCH IPOOHOI 9aCThIO B JBOMYHOM CUCTEME CUHMCIICHHUS.

BoT npumep Takoro uncia n3lb n1BOMYHBIX pa3psAa0OB:
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http://neerc.ifmo.ru/wiki/index.php?title=%D0%9F%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D1%85_%D1%87%D0%B8%D1%81%D0%B5%D0%BB#.D0.9D.D0.BE.D1.80.D0.BC.D0.B0.D0.BB.D1.8C.D0.BD.D0.B0.D1.8F_.D0.B8_.D0.BD.D0.BE.D1.80.D0.BC.D0.B0.D0.BB.D0.B8.D0.B7.D0.BE.D0.B2.D0.B0.D0.BD.D0.BD.D0.B0.D1.8F_.D1.84.D0.BE.D1.80.D0.BC.D0.B0

3Hak
Hopsinox ManTHCcca
9 0
4 0

3HaK — OJIMH OWT, YKa3bIBAIOIIMI 3HAK BCErO YHCJIA C TJIABAOIIEH TOUKO M.
[lopssmok M MaHTHCCAa — MEJbIE YHUCJA, KOTOPhIE BMECTE€ CO 3HAKOM JaroT
MPEACTABJICHUE YHCJIA C TUIABAKOLIEHN 3aIISITOU B CICAYIOIIEM BHU/IE:

(—=1)% x M x B¥ | rpe s — 3Hak, B — OCHOBaHHE, E — MOPSIOK, a M —
MaHTucca. JlecATHYHOE 4YHCIO, 3alMChIBaeMO€ Kak ReF, TAER — YHCIO B
[IOJIyHHTEpBAJIC [1:10), g —  cremens, B KOTOPOM CTOUT MHOXUTEnb 10; B
HOPMaJIM3UPOBAaHHOW (opMe MOAYJIb R OyAer SBISATbCSA MAHTUCCOHM, aF —
MopsAKOM, agS Oymer paBHOl Torga W TOJBKO TOTJa, KOTJa i MPUHUMAET

OTpHULATENbHOE 3HaUeHue. Hanmpumep, B uncie—2435¢49

« 51
- B =10

= M = 2435
» =9

[lopsi 1Ok Takke MHOT /1A HA3BIBAIOT IKCIMOHEHTOM WK IIPOCTO MOKa3aTejieM
CTEINEeHH.

[Ipy >STOM /ML HEKOTOpPHIE M3 BEIIECTBEHHBIX YHCEI MOTYT OBITh
MPEACTABIEHbl B NAMATA KOMIBIOTEPA TOYHBIM 3HAUYEHUEM, B TO BpEMS Kak
OCTaJIbHBIE YKCJIa IPEACTABIIAIOTCS MPUOTMKEHHBIMYU 3HAYCHUSIMU.

Bouiee mpoCcThIM BapuaHTOM MPENCTABICHHS BEIIECTBEHHBIX YHCE SIBJIAETCS
BapHaHT C (PUKCUPOBAHHOI TOUKOM, KOT/1a 1ieJas U BEIECTBEHHAs! YaCTH XPaHATCS
otnenbHo. Hampumep, Ha 1eiayr0 4acThb OTBOJAUTCS Bceraa X OUT W Ha APOOHYIO
oTBoAMTCS Bcergal Out. Takoit cmoco0 B apxXHWTEKTypax MPOIECCOPOB HE
npucyrcTByeT. OTma€rcs MPEaNoyYTeHHWE YHCIIaM C IUIABAMOIICH 3alsiTOM, Kak

KOMIIPOMUCCY MCKAY AHUAIIa30HOM JOITYCTUMBIX 3HAYEHUM U TOUHOCTBIO.
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3.1. HopmaabHasi 1 HOpMaJn30BaHHas (popma

HopmaabHoii ¢opmoii (aurn. normal form) umcna ¢ maBaromeid 3ansToit
Ha3bIBaeTCsl Takas ¢opma, B KOTOpoill MmaHTucca (0e3 yuéra 3HaKa) B JECATUYHOU
cucteMe Haxoaurcss Ha moaymmtepane (1), Takas dQopma 3ammcu umeer
HEJ0CTATOK: HEKOTOpbIE qyucla 3aIMCHIBAOTCS HEOJHO3HAYHO
(manpumep,0,0001 moxHO 3anucarh B Pa3HBIX dhopmax —
0,0001-10°=0,0001-10°=0,001-10"=0,01-10%, mO3TOMYy pacIpOCTpaHEHA TaKXKe
apyras ¢opMa 3amucu — HOpMaJu3oBaHHas (aHri. normalized), B kortopoii
MaHTHUCCA JIECATUYHOTO YMCiIa MPUHUMAET 3HaueHus oT 1(BkimouuTenbHo) g0 10 (He
BKJIFOYUTENINBHO), @ MAaHTUCCA JBOMYHOIO UHCJIA [PUHUMACT 3HAYCHUs
oT 1 (BKJIIOYUTENILHO) 1102 (HE BKIIOYUTENBbHO). TO ecTh B MaHTHCCE ClieBa OT
3amsATON A0 NMPUMEHEHUs MOPsAKa HAXOJUTCS POBHO OJIMH 3HaK. B Takoit hopme
moboe uyuciao (kpomel()) 3amuchIBaeTCS EIUHCTBEHHBIM oOpaszoMm. Houb ke
MPEACTaBUTh TaKUM 00pa3oM HEBO3MOYKHO, MOATOMY CTaHAAPT MpeaycMaTpHUBacT
CIIEIUATILHYIO TIOCJIEIOBATeIbHOCT, OWTOB 1Ml 3amaHus ducial (a 3a00HO U
HEKOTOPBIX APYTUX MOJE3HBIX YMCEN, TaKMX KaK—oc HM+oc ). Tak Kak cTapiimi
JBOWYHBIN pa3psAn (Uuenas 4acTb) MAHTUCChI BEIIECTBEHHOI'O 4YuCia B
HOPMAaJIM30BaHHOM BHJIE Bcerna paBeH «l», TO €ro MOXXHO HE 3alUChIBATh,
COKOHOMUB TakKuM 00pa3oM oJ1MH OUT, uTO U uctosb3yercs B crangapte IEEE 754. B
MO3UIMOHHBIX CUCTEMAaX CUMCIIEHUS C OCHOBAaHUEM OOJBIINUM, YeM 2 (B TPOUYHOH,
YETBEPUYHOU U JIp.), TOTO 3aMevare’lbHOro CBOMCTBA HET (BeAb LieNas 4acTh TaM

MOYKET OBITh HE TOJILKO SAUHUIICH ).

3.2. Tunbl yucea ¢ miaaBawmeii Toukoi (mo IEEE 754)

Yucno nmonoBuHHO#M TouHOCTH (Binaryl6, Half precision)
Yucs16 noJIOBIHHON TOYHOCTH — KOMITbIOTEPHBIN (hOPMAT P ECTABICHUS YUCET,
3aHUMAIOIIUI B TAMSITU MOJIOBUHY MAIIMHHOTO CJI0BA (B ciaydyae 32-O0uTHOTO
KoMmIbloTepa— 16 6uT wim 2 6aiita). B crily HEBRICOKOM TOUHOCTH 3TOT (hopmMar

MMPCACTABJICHUSA YHUCCII C HJ'IaBaIOH_Ieﬁ 3aIsITON OOBITHO HCIIOJIB3YCTC B BUACOKAPTAX,
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/1€ HeOOJBITIOM pa3Mep U BEICOKAsi CKOPOCTh pabOThI BAYKHEE TOYHOCTH

BBIYUCJICHUU.

3HaK

Mopsinok ManTtucca

0/0/0|0(0|0{1,|0(0|0(0{0j0(0|0|0(0

14 100 |9 0

[Topsnok 3anucan co caABUroM—15. To ecTh YTOOBI HOMYYUTh aKTyaIbHO 3HAYCHHE
MOPSIKa HY)KHO BBIYECTh U3 Hero ¢IBUT. CABUT MOKHO ITOJTYYIHUTh 110
popmyne 2°~! — 1, rue b — umco OUT, OTBEEHHOE HAa XPaHEHHE NOPsaKa (B ClIydae

YKCJIa TIOJOBUHHOM TOYHOCTH b = ).

OrpannyeHusi TOUHOCTH

« Iembie ot Hyms g0 2048 mepenaroTcst Kak eCTh.

« Ienbie o1 2049 1o 4096 oxpyrisroTes Kk OmmxkaifiieMy 4€THOMY LEIOMY.

« [enbie oT 4097 mo 8192 okpyrysroTCs 10 OJIMAKAMIIEro 1EI0T0, IETSIIETroCs
HalIEJIO Ha YEThIpE.

« [enbie o1 8193 1016384 OKpyTASIOTCS 10 OMDKANMILIETO TIENOT0, ASNSIIEerocs Ha
BOCEMb.

» Ienbre oT 16385 10 32768 OKPYTAAIOTCS 10 OFDKANIIETO IEIOT0, ASNSIIET0Cs Ha
IIECTHAALIATD.

» Iempre o1 32769 10 65535 OKPYTIAIOTCS 10 OIFDKANUIIETO IIEIOT0, ASISIICroCcs Ha

TPpUALATh JABa.

Yucio oquHapHoii TounocTn (Binary32, Single precision, float)
Yuci16 0AMHAPHOM TOYHOCTH — KOMIBIOTEPHBIN (popMaT npecTaBICHHS YUCE,
3aHUMAIOIIMI B MaMSTH OJIHO MAIIMHHOE CJIOBO (B ciiy4dae 32-OUTHOTO
KOMIIbloTepa— 32 Outa wim 4 Oaifra). Mcnons3yercs 17t paOoThl C BEILIECTBEHHBIMU

quCJiaMHu BE3AC, I'I€ HC HY’KHA OYCHb BBICOKAsA TOYHOCTD.
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3Hak

IMopsinok (8 6mT)

0/0|0({0|0|0|0|0(0|1,

30 23| |22

[lopsaok 3anucan co caBurom—127.

Yucao aBoiinoii TounocTu (Binary64, Double precision, double)
Ymuca6 1BOHON TOYHOCTH — KOMIbIOTEPHBIN (hOpMAT PECTaBICHUS YUCEN,
3aHMMAIOIIMH B MTaMSTH JIBa MAIIMHHBIX CJIOBA (B ciiy4ae 32-OMTHOTO KOMIIBIOTEPA
— 64 Ourta unu 8 6aiT). Yacto ucnonb3yercs 6Jaro1apsi CBOEH HEMIOX0M TOYHOCTH,
Ja)kKe HECMOTPS Ha JBOMHOM pacXo/] MaMATH U CETEBOT0 Tpadrka OTHOCUTEIBHO

YHCEI OTMHAPHOU TOYHOCTH.

3HakK

IHopsaok
(11 omr)

62 52| |51 (

[Topsimox 3amucan co capuromM— 1023,

Yucao yerBepHoii Tounoctu (Binaryl128, Quadruple precision)
Yuca6 yeTBepHO TOUHOCTH — KOMIBIOTEPHBIN (POpMAT IPEICTABICHUS YHCET,
3aHUMAIOIIMH B TAMSITH Y€ThIPE MAIIIMHHBIX CJI0BA (B ciTydae 32-0UTHOTO
xomrbrotepa— 128 our wm 16 Gaiit). Mcmoss3yercs B cilydae HEOOX0JUMOCTH

KpalHe BBICOKOU TOYHOCTH.

’ 3Hak \
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IMopsimox
(15 our)

126 112| |111

[Topsinok 3anmcan co capuroM— 16383

OO6BI9HO 3TOT PopMaT peannu3yeTcs IPOTPAMMHO, CITydau armapaTHON pean3alun
KpaitHe peaku. Takke He rapaHTHPYETCs MO IJIEPIKKA ITOTO TUNA B SI3bIKAX
MpOrpaMMHUPOBAHUS, XOTS KOE-TJI€ OHA U pealn30BaHa (HanpuMep, KOMIWISATOP ECC
TUTSI apXUTEKTYPhI X86 TT03BOJIIET UCTIONBb30BaTh Tl float]28, sBisrommiics
MPOTPAMMHOM pean3alen Yucia ¢ 4eTBEpHOI TOUHOCThI0). B COBOKYITHOCTH 3TH
dakTopsl AenatoT Quadruple BecbMa SK30TUUHBIM U PEJIKO BCTPEUAIOIIUMCS

(hopMaTOM YHCEII C TJIABAIOIICH 3aIsSTOM.

3.3. /luana3oH 3HaYeHU#l YuCceJI ¢ MJIaBawueil 3ansaToi
Jlnama3oH yncesn, KOTOPbIe MOYKHO 3aMicaTh JaHHBIM CII0COO0M, 3aBUCHUT OT
KOJIMYeCTBa OUT, OTBEAEHHBIX IS TIPEICTABICHUS MAaHTUCCHI M IoKa3atens. [lapa
3HAYECHUI MoKa3aresns (KOrja BCe pa3ps/ibl HYJIU U KOTJ1a BCE Pa3psijibl AMHUIIbI)

3ape3epBUPOBaHa 11 00ecTieueHus] BO3MOKHOCTH MPE/ICTABICHUS CIICIIUATbHBIX
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gyucen. K aum otHOCSTCS HOJb, 3HaYeHns NaN (Not a Number, "He uncimo",
MOJTYYaeTCsl Kak pe3yJibTar Onepaluii TUMa JIeJICHUs! HyJis Ha HOJIb) U +oc .
JlanHas TabyMIIa TOIBKO JIUIIb MPUMEPHO YKa3bIBAET I'PAHUIIBI JJOITYCTUMBIX

3H3‘l€HHﬁ, 0e3 yucra BOBp&CTaIOH_Ieﬁ MNOTpCIMHOCTHU C pOCTOM a0COIIOTHOTO

SHAUCHUA U CYIICCTBOBAHUS ACHOPMAIIM30BAHHBIX YHCCJI.

Ha3Banue B Ha3Banue Tumna JAnana3on bur B burt Ha
IEEE 754 nepeMeHHou B Cu 3HAYEHUNl  MAHTHCCE IEePEeMEHHYI0

Half 6,10x10

. - . 11 16
precision ..65504
Single 3,4x10°

o float 28 28 23 32
presicion ..3,4x10
Double e 1,7x10° - -

oupile

precision 8 1,7x10%%

Ha nHexoTopsix
Extended apxutektypax (Hampumep 3,4x10°
precision B comporeccope Intel) 1932 3,4x10%%
long double

3.4. Oco0ble 3HAYEHHUS YHCeJI ¢ IIaBaIoNIeii TOUKOH
Houab (co 3Hakom)
Kax yxe Ob1710 OrOBOPEHO BBIIIIE, B HOPMAIM30BaHHO M (hopMe YuCJia C IIaBaroIei
TOYKOW HEBO3MOKHO MPEACTABUTH HOJIb. [[03TOMY 1151 €ro nmpeacTaBiaeHus
3ape3epBUPOBAHBI CIICHUAILHBIC 3HAYECHUSI MAHTUCCHI U MTOPSIJIKA — YHUCJIIO CUUTACTCA
HYJIEM, €CJT BCE ero OMThI, KpOME 3HAKOBOTO, paBHbI HYIIHO0. [Ipu aTOM B
3aBHCHMOCTH OT 3HAUE€HUs OMTa 3HAKA HOJIb MOYKET OBITh KaK IOJIOKUTEILHBIM, TaK 1

OTpHUIATCIIbHBIM.
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3HakK

Hopsinok ManTHCCca

°/,{0/0|0|0(0{1,|0{0]0{0|0{0]0{0|0|0f = +0

14 10| |9 0

ApupmeTrKa HYJIl CO 3BHAKOM
Apudmeruka OTpUIATEILHOTO HYJISl aHAJOTUYHA TAKOBOH /1J1s1 JTF000T0

OTPpHUIATCIIbHOTO YHCJIa 1 ITIOHATHA HHTYHTHBHO. BoTt HeckobkO MpUMCPOB:

-

e T = 0 (ecm i £ 0)
. (=0).(=0) =40

. x| (=0)=-0

- o+ (20) ==z

- (=0)+(-0) = -0

- (40) +(+0) = +0

. == 40

- =5 = > (ecm = # 0)

Heomnpeneaennocts (NaN)
NaN — 310 ab0peBuarypa ot dpassr "not a number". NaN siBisercs pe3yibTaToM
apuPMETUYECKHUX OTEpaIHii, €CJIU BO BPEMsI X BBIMIOJHEHUS POU30IILIA OIITMOKA
(mpumepsl cM. Hke). B IEEE 754 NaN npeacTaBiieH Kak 4Kicio, B KOTOPOM BCE

ABOWYHBIC pa3pAAbl IOPAAKA — CAWHHIILI, @ MAHTHCCA HC HYJICBAs.

3HakK

Iopsinok ManTtucca

AR A A AN A VAN AN AN AN A AR

14 10| |9 0

JIro6as onepanus ¢ NaN Bozspatuaer NaN. Ipu jxenaHuu B MAHTUCCY MO XKHO
3anuchIBaTh MHPOPMALIKIO, KOTOPYIO IPOTpaMMa CMOKET UHTEPIIPETUPOBATH.
CrangapToM 3TO HE OTOBOPEHO M MAHTHCCA Yallle BCETO UTHOPUPYETCS.

Kak mo:xH0 moayuuts NaN?
« 0+ (—oc)=NaN
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s (% oo=NalN
=0 = = NalV

= 0T+

n '\-"{'J_. = Na _FI..;" I‘He T o= [}

Ectb u npyrue criocoObl mosryuenus NaN

ITo onpenenenuro NaN # NaN, nosromy, 1J1si IpOBEPKU 3HAYEHUS IEPEMEHHO U

HY>KHO MPOCTO CPABHUTH €€ C COOOI.

beckoneyHnocTn
B 4wncio ¢ maBaromen 3anaToi MOKHO 3arMcaTrh 3HaYEHUE +oo WIM —no. Kak 1
HYJIM CO 3HAKOM, O€CKOHEYHOCTH MO3BOJIAIOT MOJIYYUTh XOTS Obl OJIU3KUH K
MPaBUJILHOMY PE3YyJIbTAT BRIYMCIICHUS B CTydae nepenoyiHeHus. CorjacHO CTaHAapTy
IEEE 754 uucino ¢ muiaBaroriel 3amsiToi CYUTaeTCsl paBHBIM 0€CKOHEYHOCTH, €CJIN
BCE JIBOUYHBIE pa3psiibl €ro NOPsaKa — €IUHUIIBI, @ MAHTUCCA PaBHA HYJIO. 3HAK

OCCKOHEUYHOCTH OTIPEACIIICTCS 3HAKOBBIM OMTOM YHCIIA.

3HaK

Hopsnok ManTHcca

°/;|1|1|1|1|1|1,|0|0{0]0[0|0|0]0(0|0| =+~

14 100 |9 0

[ToyuuTh 0ECKOHEYHOCTH MOYXHO TP NEPENOJHEHUHU U TIPU JICTICHUA HEHYJIEBOTO
+no. x = ()
= ¢ NaN. x==10
L]
JHCJjIa Ha HOJIb. [Ipm aTOM 0 —oo,  x <0
3.5. leHopMaiu30BaHHbIE YHCJIA

JleHopMaiu3oBaHHbIe yKcJa (anri. denormalized/subnormal numbers) - ato
CIoco0 YBETMYUTH KOJIMYECTBO MPEICTABUMBIX UMCJIOM C TJIABAIOIICH 3amsiTON
3HAYEHUI OKOJIO HYJIS, 1a0bI TOBBICUTH TOUHOCTD BhIUMCIICHUHN. Kakioe 3HaueHue
JE€HOPMAaTM30BaHHOTO YKCJIa MEHBIIIE CAMOTO MAJICHBKOTO
HOPMAJIHU30BaHHOIO ("00BIYHOr0'") 3HAYECHHUS YKCJIa C TIJIABAIOIICH 3arsTOH.

CornacHO CTaHIAPTY, €CJIM MOPSA0K PaBEH CBOEMY MUHUMAIbHOMY 3HAUYCHHIO (BCE

ero OWTHI — HYJU, @ HCTUHHOE 3HAYEHHE MOPSsIKa paBHO €r0 CABUTY) U BCE OUTHI
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MaHTHCCHI paBHbI HYJIIO, TO 3TO +(). EcM ke MaHTHCCa HE paBHA HYJIO, TO 3TO YUCJIO
C MOPSAKOM, Ha €UHULYY OOJIBIIIMM MUHUMAIIbHOTO (BCE OUTHI HOPSIAKA, KpOME
MJIQJIIIEr0 — HYJIW) U IAHHOW MaHTUCCOMH, IeJIasi 4ACTh KOTOPOil CHUTAETCS
PABHOI HYJIIO, A HE eJIMHUIIE.

To ecTb UUCIIO C TUIABAIOLIEH 3alTON, IPU YYETE BBIIIECKA3aHHOT O, MOYKHO 331aTh
CJICTYIOIM 00pa3oM:

- (1) 2 LM % 2% ecmyt Emin < E < Enar (HOpMausosannoe 4ucio)

e (1) x 0.M % 257 ecny E = Ein — 1 (Oenopmanuzosannoe uucio)

I'me s — OuT 3HaKa, A — IOCJIEA0BATEILHOCTE OUTOB MAHTHUCCEL, ' — 3HAUYEHHE
NopsiKa (C yuerom CJIBUTa), Emin — MUHUMAIbHOE 3HAUCHHUE TTOPSJIKA,
ucnoib3yemoe i 3anvicu yucen (1 — cosue) , Ennin — 1 — MUHUMaAIbHOE 3HAYCHUE
HOPSIJIKA, KOTOPOE OH B IPUHIIUAIIE MOKET MPUHSTH (BCe OUTHI HyiH, 0 — cosue).
XO0Th IECHOPMAIM30BaHHBIC YUCTIA U TTO3BOJISIIOT OOPOTHCS C MOTPEIIHOCTIMU U
00OpabaTheIBaTh OUE€Hb MAJICHbKUE 3HAYEHHUSI, 32 3TH BO3MOXXHOCTH MPUXOTUTCS
JOPOTro IAaTUTh. BBUAY CIOKHOCTH IEHOPMATM30BAHHBIE YMCJIA KpallHE PEAKO
peATM3YIOT Ha annapaTHOM YPOBHE - BMECTO ATOTO UCTIOJIb3YIOTCS TPOTrPAMMHBIE
peanm3anuy, padoTaroluMe 3HAYUTETbHO ME/IJICHHEE.

B coBpemeHHbIX ITponieccopax 00padoTKa JEHOPMaTU30BaHHBIX YUCEN IPOUCXOIUT B
JECSATKH pa3 MeIJIEHHEe, yeM 00paboTka HOpManu30BaHHBIX yncen. Huxke
npuBeIeHa YacTh Ta0 Il M3 ctathy I1Saac Dooley, Laxmikant Kale "Quantifying

the Interference Caused by Subnormal Floating-Point Values"™

IpousBoaurean Ilpoumeccop 3amensienue (pa3bi)

IBM PowerPC970 2,4
AMD Athlon 6,0
Intel Pentium 3 15,8
AMD Athlon 64 21,4
AMD Opteronc4 23,8
Intel Core Duo 44,2
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Intel P4 Xeon 97,9

Intel Pentium 4 131,0
Intel Itanium 2 183,2
Sun UltraSPARC IV 520,0

B Tabnune npuBeieHbl HAMXYAIIUE PE3YIbTaThl TECTUPOBAHUS CPEAU BCEX
UCIIOJIb30BaHHBIX KOMIMIIATOPOB (gcc, icc, XIc) co Bcemu JOCTYNHBIMU (uiaraMmu
onTuMu3zanuu. Mccienoparenu yTBepKIatoT, YTO pa3InuUe CPEHEro ClTyyasi ¢
XyAIIUM HE3HAYUTEIHHO.

[TockobKy B CTaHAAPTHBIX (hopMaTax (O JUHAPHON U TBOMHON TOYHOCTH)
JEHOPMaJIM30BaHHbIE YK CJIA IOJTy4at0TCsI IEUCTBUTEIBHO OYeHb MATEHBKUMU U
MIPAKTUYECKU HUKAK HE BIMSIOT HA PE3YJILTAT HEKOTOPBIX BBIYUCIEHHM (IIPU TOM
3aMETHO 3aMEJIsIsl KX CKOPOCTH), TO MHOTJa OHU IPOCTO UTHOpUpYroTces. [Ipu atom
UCTIOJIB3YIOTCSI JIBA TIPOCTHIX MEXaHU3Ma, MOTy4uBIMX HasbiBanue Flush-to-

zero (FTZ)u Denormals-are-zero (DAZ). IlepBbiii MeXaHH3M 3aCTaBIISET OTIEPALIUH
BO3BpalIaTh HOJb, KAK TOJbKO CTAHOBUTCS SICHO, UTO PE3YJbTAT OyIeT
J€HOpMalM30BaHHbIM. BTOpoil MexaHM3M 3acTaBJIE€T ONIEpAlUM PACCMATPUBATh
MOCTYTAIOIIME HAa BXO/I ICHOPMAIU30BaHHBIC YHCIIAa KaK HYJIH.

SApxum pumMepoM oJ00HOT0 "0TCceueHNs " ICHOPMAIN30BaHHBIX 9 UCEI MOTYT
MOCJYKUTb BUJIEOKAPTHI, B KOTOPBIX PE3KOE MAJICHUE CKOPOCTH BBIUHMCICHUN B
COTHIO pa3 HemomycTuMo. Tak e, Harmpumep, B 00JacTsIX, CBI3aHHBIX ¢ 00pabOoTKOM
3BYyKa, HET HYXK/Ibl B OUE€Hb MAJICHbKUX YHCJIAX, IOCKOJIbKY OHU MPEACTABIISAIOT CTOJIb
TUXUHN 3BYK, YTO €r0 HE CIIOCOOHO BOCIIPUHSTH YEIIOBEYECKOE YXO.

B Bepcuu ctangapta IEEE 754-2008 neHopmain3oBaHHbIC YUCIIA

(denormal umu denormalized numbers) 6butn epenMenoBanbl B Subnormal numbers,
TO €CTh B YUCJIA, MEHbIIME "HOPpMAIIbHBIX . [[03TOMY MX MHOT A €1Ie HA3bIBAOT

"CyOHOpMAJILHBIMU .
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3.6. leiicTBHA ¢ YHCJAMH € MJaBalIIei 3anATOM

YMHOKEHUE U JETICHUE
CambIMU POCTHIMU J1JI1 BOCTIPUSITHS apU(PMETUY €CKUMHU OTIepallMsIMU HaJl YUCTIaMU
C TUIABAIOIIIEH 3arsITOM SIBJISIFOTCS YMHOXEHUE U AesieHue. s Toro, 4To0bl
YMHOUTh JIBA BEIIECTBEHHBIX YUCJIAa B HOPMaIM30BaHHOM (ho pMe HEOOX0UMO
MIEPEMHOXKUTh UX MAHTHUCCHI, CIIOKHUTH TMTOPSIKH, OKPYTJIUTh U HOPMAIU30BaTh
MIOJTy4€HHOE YHCJIO.
CoOOTBETCTBEHHO, YTOOBI IPOU3BECTH JICIICHUE HY)KHO Pa3ICIMTh MAHTUCCY
J€IMMOI0 Ha MAHTUCCY JACIUTENST U BBIYECTh U3 TOPSAKA IETUMOTO MOPSIOK
naenurensi. 3aTeM TOYHO TaK K€ OKPYIJIUTh MAHTUCCY PE3YibTara U MPUBECTH €ro K
HOPMaJIM30BaHHOU (hopMe.

CioxeHue u BbIYUTaHUE
Nnes merona cIoXeHUsI U BBIYUTAHUS YUCEII C TUIABAOIIEN TOUKOW 3aKIIF0YAETCS B
MIPUBEICHUN UX K 0JHOMY nopsaky. CHauasa BhIOMpAETCsl ONTUMATbHBIN MOPSIIO0K,
3aTeM MaHTHCChI 000UX YUCET IIPEACTABIISIOTCS B COOTBETCTBUH C HOBBIM MTOPSIKOM,
3aTeM HaJl HUMHU MPOMU3BOAUTCS CII0KEHUE/BEIYNTAHUE, MAaHTHCCA Pe3yIbTaTa
OKPYTIIIETCS U, €CJIM HY)KHO, PE3yJIbTaT IIPUBOIUTCS K HOpMAIM3UPOBAHHOU (popme.

[Tpumep:

BBINOJIHAM CJI0KEHHUE YHCEN C TUIABAIOIIEH TOYKOW MU CMEIIEHHBIM NOPSIKOM B 32-X
pazpsiiHoM hopmare—269 7/32 u 405, 875,

ITepeBeneM —269 7/32 B MammHHBIA BU. [IJ1s 3TOrO CHAYaja EPEBENEM €0 B
JIBOMYHYIO CUCTEMY CUUCJICHHUS.

—9269 7/32 _ —269.21875

—269.2187510 _ —100001101.001115

Hopmanuzyem mosydeHHOe TBOMYHOE YUCJIO MO MTPaBUiIaM MallIMHHOW apu(PMETHKH.
—100001101.,00111 _ —1.0000110100111,, 101000

Haiinem cmemieHHbIN O AOK. Tak Kak B yCIOBAU TOBOPUTCS O 32-pa3psiiHOM

MIPEICTABICHUH, TO CMEILICHHE Mopsiaka paBHo 12710,

FE =810 +12710 — 10002 4+ 11111112 — 100001112
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Yucno oTpunarenbHoOe, CJIeI0BaTENbHO, B OUTE 3HAKa OyIET CTOSITh €IMHULIA.
Wrak, nmepBoe 4MCI0 B MAINMHHOM 32-pa3psiTHOM NPEICTABICHUH C ILIABAOLLEH
TOYKOM OyJI€T UMETh BUJL:

1100001100001 1010011 10000000000 (>kupHBIM IPUGTOM BBIJIEICH TOPSIOK YUCIIA,
JUTMHA MAHTUCCHI — 23 OuTa).

ITepeBenem BTOpOE YHCIIO B MAILIMHHBINA BUJT, COBEPIIAS T€ K€ JICHCTBUS.

405, 87510 =110010101,111000000000011010,..2 — 1. 10010101111000000000011010,,, » 10
1000

B kauecTBe MaHTHCCHI Oy1yT COXpaHEHbI IIEPBbIC 23 OUTA MOCJIIE 3aSTOM T.€.
10010101111000000000011.

OueBUIHO, UTO MOPSIAOK CO CMEIICHUEM y BTOPOTO UKCIa OyI€T TAKUM Ke, KaK U 'y
MIEPBOTO.

Bropoe unciio nojgoxuTensHoe, ClieoBaTebHO, OUT 3HaKa OYIET COAepKaTh HOJIb.
Ntak B MammmHHOM 32-pa3psiAHOM IIPEACTaBICHUH BTOPOE YUCIIO OyIeT UMETh BU/;
01000011110010101111000000000011

Jlanee B aprMeTHUECKUX OTepalusaX OyaeT ucmosbp3oBarses arciio 110010101 1112=
405.87510, a ge 110010101,1110000000000119=405.8751010 Buaumo 115
YOPOIIECHUA(XOTS 3TO HE COBCEM KOPPEKTHO ).

[lopsiaxku y cliaraeMbIx paBHBI, IO3TOMY ITPOITYCKAEM IIAr BEIPABHUBAHUS MTOPSIJIKOB
Y MIPOBOJIMM BBIYUTAHUE MAHTHUCC 110 TIpaBUjIaM JBOMYHOM apudmeTuku. B
KOMIIBIOTEPE ITUM 3aHUMAETCs apuMETUIECKHI COTIPOIIECCOP, BCTPOCHHBIN B
LEHTPATLHBIN MTPOLIECCOP MAILIMHBI.

1,10010101111002 _ 1.00001101001113 _ 0.10001000101012

[IprBOAVMM MOJTy4EHHBIN PE3YIBTAT K MAIIMHHOMY BUAY. [{JI1 5TOTO MBI TOJKHBI
BHECTH MMOTPABKY B MOPAAOK — YMEHBIINUTh €r0 HA €AUHUILY.

3Hak pe3yibTara — IMOJOKUTEIbHbBIN, CJIEA0BATEIbHO, OUT 3HAKA COJICPKUT HOJIb.
010000110000100010101 00000000000

[TpoBepuM NpaBUIBLHOCTH HALLIMX BBIYUCICHUM. [lepeBeneM pe3yabTar B JECITUUHOE

MpcaACTaBJICHUC.
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Haiinem peasibHbIN NOPSAIOK pe3yJIbTaTa, BBIYTS U3 HErO 3HaYeHUe cMmerieHus 12710,

E = 100001102 _ 11111112 — 13410 _ 12710 — 710 — 1112

CrenoBarenbHO, YUCJIO pe3yJibTaTa Oy1eT UMETh BU/I:
A — 1.000100010101 » 10111 _ 10001000,101012 _ 136.6562510

Pe3ynbTar HalMX BRIYMCIICHUH BEpeH, Tak Kak 400,870 - 269. 21875 _ 136.62625,

3.7. AITOpUTM MOJy4eHHs NpeACcTABIeHNs BelIeCTBEHHOI0 YHUC/Ia B NAMATH
IBM
[Tokaxxem npeoOpa3zoBaHUE JEHCTBUTENBHOTO YHUCIIA 1JIS1 IPEICTABIIEHHS €TI0 B
namsitu DBM Ha npumepe BenrunHbl TUNAa Double.
Kak Bu1HO 13 TaOaMLIbl, BEIMYMHA 3TOT0 TUIIA 3aHUMAET B maMsITH 8 Oaiit. Ha
PUCYHKE HUXE MOKa3aHo, KaK 31eCh MPEACTaBICHbI MOJIS MAHTHUCCHI U MTOPsIJIKa

(Hymepatiys OMTOB OCYIIECTBIISIETCS CIPaBa HAJIEBO ):

3nak Cmemé HHbIM NOPsAAOK MaHTHCCa

63 62..52 51.0

MO3>KHO 3aMETUTb, YTO CTAPILUMI OUT, OTBEAECHHBIM I10]] MAHTHUCCY, UMEET HOMED 51,
T.€. MAHTHCCA 3aHUMAET MJiaime 52 outa. YepTa yka3bIBaeT 3/1€Ch Ha MOJIOKEHUE
JIBOWYHOM 3anATou. [lepen 3ansToM 10JDKEH CTOSITh OUT 1ENI0 4YacTH MAaHTUCCHI, HO
MOCKOJIbKY OHa BCEria paBHa 1, 3/1ech JaHHBI OUT HE TpedyeTcs u
COOTBETCTBYIOIIMHI pa3psl OTCYTCTBYET B TaMsTH (HO OH MOJPa3yMEBAETCs).
3Ha4YeHUE MOPAIKa XPAHUTCS 3/1€Ch HE KAK LEJIO€ YUCIIO, IPEACTABIECHHOE B
JOTIOJIHUTENILHOM KoJie. J[JI1 ynpOIeHNsI BBIYMCIIEHUI U CPABHEHUS
JEUCTBUTENLHBIX YMCEI 3HaYEHUE Mopsaka B IBM XpaHuTCs B BUJE CMEIIEHHOT O
YHCIIA, T.€. K HACTOSAIIEMY 3HaYEHUIO NIOPSIKA [IEPE]] 3AMKUCHIO €T0 B IaMATh
npubasisiercs cmenienrue. CMerieHne BhIoupaeTcs Tak, YT00bl MUHUMAIbHOMY
3HAYEHHIO OPsIIKA COOTBETCTBOBAN HYJIb. Hanipumep, i Tuna Double nopsimox

3anumaet 11 6ut u umeer auanazon ot 2— 1023 g0 21023, mostomy cmereHune
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pasHo 102310y — 11111111112). Hakonen, 6UT ¢ HOMepOM 63 yKa3bIBaeT Ha 3HAK
YHUCIa.

Takum 00pa3zoM, U3 BIIIIECKA3aHHOTO BHITEKAET CIACAYIOMUN aJrOPUTM J1JIs
MOJTyYCHUS TPEACTABICHUS JEUCTBUTEIHLHOTO YKCa B maMstu D BM:

1. mepeBecTH MOTYJIb JAHHOTO YMCJIa B IBOUYHYIO CUCTEMY CUUCIICHUS,

2. HOPMaIU30BaTh JBOMYHOE YUCJIO, T.€. 3armucath B Buje M x2°, rne M —
MaHTHCCa (ee Leas 4acTh paBHa 12)) U P — NOpsAA0K, 3aMCaHHbIA B
JNECSITUIHOM CUCTEME CUUCIICHUS;

3. mpuOaBUTH K MOPSAAKY CMEIIICHUE U TIEPEBECTH CMEIICHHBIHN MOPSIOK B
JBONYHYIO CUCTEMY CUHUCIICHUS;

4. yuuThIBas 3HaK 3aJ1aHHOTO yKnciia (0 — moJsioxkuTenbHoe; 1 —
OTPUIATENILHOE), BBIMKUCATH €ro MpejcTaBlicHue B mamsitTd D BM.

IIpumep. 3anumem ko uncna—312,3125.

1. JIBouuHas 3anuch MOAyJIst 5T0r0 uncia umeer sy 100111000.0101,

2. Nmeem 100111000.0101 _ 1.001110000101,,98,

3. Iomy4aem cmeneHHbId nopsagok 8 + 1023 — 1031, Jlanee nmeem 103110
y = 100000001112,

4. OKOHYATEIHLHO

1000000011 0011100001010000000000000000000000000000000000000
1 000

62..52 51..0

S.
OueBuIHO, 4TO 00JIEe KOMIAKTHO MOJYyYEeHHBIN KOJI CTOUT 3aIMCaTh CJICTYIOIUM
o6pazom: C073850000000000 ;6.
Jlpyroii mpuMep WILTIOCTPUPYET 0OpaTHBIHN MEPEX01 OT KOJ1a ICHCTBUTEIHHOTO YHCIa

K CaMOMY YHUCJTyY.

Ipumep. Ilycts nan xox 3FEC6000000000006) mim
0 0111111111 1100011000000000000000000000000000000000000000000
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0 000

62..52 51..0

[Ipexne Bcero 3amMmeyaem, 4To 3TO KO IOJI0KUTEIBHOTO YHCIIA, IOCKOJIBKY B
paspsie C HOMEPOM 63 3alKUCaH HyJb. [loayduM opsiI0K 3TOro

gyucna: 011111111102 — 102210, 1022 _ 1023 — -1

Yucio umeer By 1,1100011x2—1 wum 0,11100011.

IlepeBo1OM B IECATUYHYIO CUCTEMY CUMCIICHUS ITOJTydaeM (),88671875.

4. KOAUPOBAHUE CUMBOJIOB

Ha ocHoBanuu ojHOM stueiiku MHOPMAIIMOHHON EMKOCTBIO 1 OUT MOXKHO
3aKOJIUPOBATh TOJLKO 2 PA3JIMYHBIX COCTOSIHUSA. [[J151 TOTO 4YTOOBI KaX bl CUMBOJI,
KOTOPBIA MOJKHO BBECTH C KIABUATYPHI 8 JAMUHCKOM pecucmpe, TOIYyYUsl CBOU
YHUKaQJIbHBIN JBOUYHBIN KO/, TpeOyeTcs 7 our. Ha ocHOBaHMM MOCeq0BaTebHOCTH
13 7 GHUT, B COOTBETCTBHH ¢ (OpMyiIoi XapTim, MoxeT 6bITh momydero N=2'=128
pa3IMYHBIX KOMOWHAIMK W3 HyJIed M €IUHUI, T.C. IBOMYHBIX KOJ0B. [locTaBuB B
COOTBETCTBUE KAXKJOMY CUMBOJIY €r0 JBOUYHBINA KOJI, MbI MIOJYYUM KOOUPOBOUHYIO
maoauyy. YenoBek onepupyer CUMBOJIAMHU, KOMIIBIOTEP — WX JIBOMYHBIMU KOJaMHU.

JIJig TaTUHCKOM pacKiIaKu KJIaBUATyphl Takas KOJUPOBOUYHAs TabJMIla OTHA
Ha BECh MUP, IOITOMY TEKCT, HAOpAaHHBIN C UCTIOJIL30BAHUEM JIATUHCKOMN PaCKIIAIKH,
Oyzmer ajeKkBaTHO OTOOpaXeH Ha JO0OM KOMIbIOTepe. OJTa TalOJuIla HOCUT
na3Banue ASCIl  (American Standard Code of Information Interchange) mo-
AQHTJIMICKU TMPOU3HOCHUTCA [3cKu], TO-pycCKUM mpousHocutcs [dcxu]. Huxke
npuBoauTcs Bes Tabmma ASCII, Koapl B KOTOPOH yKa3aHbI B qecsITHIHOM BHae. [1o
HEH MOYKHO OTIPEENUTD, UTO KOT1a BEI BBOJIUTE C KIIABHATYPHI, CKAXKEM, CHMBOJT *“*”’,
KOMITBIOTEP €r0 BOCIIPMHUMAET Kak KoJ 4210y, B CBOI0 o4yepenp 4210=101010,) — sTo

¥ 3
.

MU €CTh JABOWYHBIA KOJ CHUMBOJIA Konel ¢ 0 mo 31 B »TO¥ Tadiuue He

3aJICCTBOBAHEI.
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YroObl XpaHUTh TAKXKe U KOJbI HATMOHATIHHBIX CUMBOJIOB KaXKIOW CTpaHbI (B
HaIlleM CJlydae — CHUMBOJIOB KHPWJUIMIIBI) TpeOyercs mo0aBuTh eme 1 OuT, 4TO
YBEIIMYUT KOJIMYECTBO YHUKATbHBIX KOMOWHAIMI U3 HyJIeW W €IUHUI] BIBOE, T.C. B
HAIlleM PacIopsKEHUH JI0MIOJHUTENbHO MosiBUTCA 128 cBOOOIHBIX K0J10B (co 128-10
no 255-i1), B COOTBETCTBUE KOTOPHIM MOKHO IOCTaBUTh CHUMBOJIBI PYCCKOTO
andaBura.

Takum o0pa3oM, OTBend MOJ XpaHeHHe WHGOPMAIUU O KOJE KaXKIOTO
cuMBona 8 6uT, MbI momyduM N=2°=256 yHUKATbHBIX ABOMYHBIX KOZOB, HUTO
JIOCTaTOYHO, YTOOBI 3aKOJHUPOBATH BCE CHUMBOJIbI, KOTOpPbIE MOXHO BBECTH C
KJIaBUATYPHI.

1 6aiim = 2° 6um = 8 6um.

Ha ocnosanuu oonoeco batima moosicno noayuums 2 =256 VHUKAIbHBIX
0BOUUHBIX KOOO8.

B coBpeMeHHBIX KOIMPOBOYHBIX TAOIMIIAX IO XPAHEHUE UH(POPMALIUHU O
KO/JI€ KaKJI0I'0 CUMBOJIa OTBOAUTCS | Oailr.

1 cumeon = 1 batim.

B 6aumax uzmepsemcsa obvem oannvix (V) npu ux xparnenuu u nepeoaue no
kaunanam ceéasu. Hampumep, tekcT “JloOpwiii neHb!” 3aHUMaeT 00beM paBHBIN 12

OalTam.
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burtel B Gaiite Hymepyrotcs ¢ koHIa ¢ 0-ro no 7-il. MunumanbHas
KOMOMHAIMS Ha OCHOBAHMU OJTHOTO OaiiTa — BOCEMb HyJIel, MaKCUMasIbHasi — BOCEMb
emuamty, 11111111=2"+2°+2°+2"+2%+2%+2'+2°=128+64+32+16+8+4+2+1=255

Bo3Bpaiasce kK KOAUPOBOYHBIM TaOJUIAM, 3aMETUM, YTO HA CErOJHSAIIHUN
JIeHb B MCII0JIb30BaHUHU HE OJIHA, @ HECKOJIBKO KOJIUPOBOYHBIX TAOJIHUI], BKIFOYAIOLIUX
KOJIbl KUPWJUTUIIBI, — 3TO CTaHAApPThl, BBIPAOOTAaHHBIE B Pa3HbIE FO/bl U Pa3IMYHBIMU
yupexaeHusiMu. B 3Tux Tabimiax paszauueH mops/ioK, B KOTOPOM PacmOJIOKEHbI
JIpYr 3a IpyroM CHMBOJIbI KUPWIIMYHOTO aj(aBuTa, IO3TOMY OJHOMY U TOMY XKe
KOJy COOTBETCTBYIOT pasHble CUMBOJBL. [lo 3TOM mnpuumHe, MBI HHOTIA
CTAJIKMBAEMCS C TEKCTaMH, KOTOPbIE COCTOST U3 KUPHWJUIUILIBI, HO B OECCMBICIEHHON
JUI Hac MOCJEN0BATENbHOCTH.

Hammpumep, tekct “Komnwsromepusie 6upycoi’”, BBEICHHBIN B

koaupoBke Windows-1251 B koaupoBke KO/ -8 Gyner 0ToOpakeH Tak:
"ilTHPIIA®ETOILIE YUTXVII].

Mo HELFMORENGHEIE RQRAPOIBHA OT EHb Kol © 125
o o 255,
“ k ) F

“ E ) c
“ B U T

Ota mpoOiema paspenmMa - Ha KaXJIOM KOMIbIOTEpe HaWAyTCs BCE
OCHOBHBIE€ KOJMPOBOYHBIE TAOJMIIbI, U €CJIM TECT BBIMJISIAUT HEAIEKBATHO, HYKHO
nonpo0oBaTh MEPEKOAUPOBATH €ro, IMPOCTO YKa3aB MHCIOJIb30BATh JPYTYIO
KOJUPOBOUHYIO Tabimiyy. Ho Hammume Takold mnpoOJaeMbl, KOHEYHO, BHOCHT
HEYJ00CTBA.

Hcnone3yst 8-OUTHYIO KOJMPOBOYHYIO TAOJMIy MBI HE CMOXKEM aJ[€KBATHO
YBHUJIETh Ha MOHHUTOPE W TEKCTHI, CO3/IaHHBIC HA TEeX S3bIKaX, TJI€ MCTOJIb3YIOTCS
CUMBOJIbI, OTJIMYHBIE OT JIATUHCKUX W KUPWUIMYHBIX, HAIPUMEP CHMBOJIBI C

YMJETyTaMHi B HCMCIIKOM S3BIKC.
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4.1. Ouunkoa. UTF-8

Teopernyecku JaBHO CYIIECTBYET PEIICHUE TPOOJIEM CBSI3aHHBIX C
Ko iupoBKoil. OHO HazwkIBaeTcs Unicode (FOnuxoo). Unicode —3T0 KOJIUPOBOUHAS
TabJMIa, B KOTOPOU AJ11 KOJUPOBAHUS KAKA0TO CUMBOJIA UCIIOIb3YeTCs 2 0ailTa, T.e.
16 6ut. Ha ocHOBaHuUM Takoi TaOJIUIIEI MOXKET OBITH 3aKOJUPOBAHO N=2'°=65 536
CHMBOJIOB.

FOHuKO A BKITFOUAET MPAKTUYECKU BCE COBPEMEHHBIE MUCbMEHHOCTH, B TOM
qHuClie: apaOCKyr0, apMSHCKYI0, OCHT allbCKYI0, OMPMaHCKYI0, TPEYECKYIO,
IPY3MHCKYIO, J€BaHArapy, UBPUT, KUPUIUIUILY, KONTCKYIO, KXMEPCKYIO, JATUHCKYIO,
TaMWIbCKYIO, XaHTblIb, XaHb (Kurait, Anonust, Kopes), uepoxu, adguornckyro,
AMOHCKYIO (KaTakaHa, XuparaHa, KaHJ31) U JpyTHe.

C akameMHuuecKou 11eIbI0 100aBJIEHbI MHOTHE UCTOPUYECKUE TUCHhbMEHHOCTH,
B TOM UHCJIC: IPEBHETPEUECKasi, ErUNeTCKUe nepormdbl, KIMHOMUCH, TUChbMEHHOCTh
Maiisi, 3TpyCcCKUid andaBur.

B IOnuKo 1€ mpencTaBieH MMpOKUi HA0Op MaTeMaTHIECKUX U MY3bIKaTbHBIX
CHMBOJIOB, @ TAK)KE TTUKTOTPAMM.

Ha npaktuke pacnpoctpaneno npencrasierue FOuukoma UTF-8 (Unicode
Transformation Format). UTF-8 o6ecnieunBaeT HAaUITy4IIyI0 COBMECTUMOCTD C
CHUCTEMaMHU, UCTIOJIb3YIOIMMHU 8-OUTHBIE CUMBOJIBL. TEKCT, COCTOSIIMN TOJIBKO U3
CUMBOJIOB ¢ HOMepoM MeHbIe 128, npu 3anucu B UTF-8 npeBpariaercst B 0ObIYHBINM
tekcT ASCII. Octanbhbie cuMBoJIbl KOHKKO1a M300paXkaroTcs
MOCJICA0BATEIHFHOCTSIMH JUIMHOM OT 2 110 4 6aiiToB. B 1ienom, Tak kak caMmbie
pacnpoCTpPaHEHHbBIE B MUPE CUMBOJIBI — CUMBOJIBI JIATUHCKOTO ajidaButa - B UTF-8
Mo-NPEXXHEMY 3aHUMArOT 1 0aiT, Takoe KOJUPOBAHUE SKOHOMUYHEE, YeM YHUCTHIN
IOnuko.

5. KOJJUPOBAHME 3BYKOBOM MH®OPMAIINH

C nHayana 90-X ro/10B EPCOHATLHBIE KOMIIBIOTEPHI MOTYYUIN BO3MOKHOCTD
paboTtaTh co 3BYyKOBOU uH(popmarmen. Kaxaplii KOMIbIOTEP, UMEIOUIUNA 3BYKOBYIO
1aTy, MUKPO(OH M KOJIOHKH, MOKET 3alMChIBaTh, COXPAHATh M BOCIPOU3BOIUTH

3BYKOBYTO I/IH(l)OpMaHI/IIO. C IIOMOIIIbIO CIICHUAJIbHBIX IIPOrpaMMHBIX CPCIACTB
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(penakTopoB ayanodailioB) OTKPHIBAIOTCS IMMPOKHUE BO3MOYKHOCTH IO CO3JIaHUIO,
PEAAKTUPOBAHHUIO M MPOCIYIIMBAHUIO 3BYKOBBIX (paityioB. Co3/1al0TCs MPOTpaMMbl
pacrno3HaBaHUsl PEYU U TMOSABISIETCS BO3MOXKHOCTh YIPABJICHUS KOMIBIOTEPOM TMPHU
MOMOIIU T0JI0CA.

Y BCceX HCTOYHHMKOB 3BYKa HMEIOTCS KOJICOJIONIMECS 4YacTH, KOTOPhIC
MIPUBOJIAT B KOJIeOaTeNbHOE JIBMKCHHUE YaCTHUIIBI OKPYIKaroIel cpeanl (Bo3ayxa) —
pacrpOoCTpaHsIOMIasIiCa 3BYKOBas BOJHA BBI3BIBACT KOJIEOATEIHbHOE JBIKEHHUE
OapabaHHO MEPENOHKHN yXa YeloBeKa, KOTOPOE BOCIIPUHUMAETCS MO3TOM KakK 3BYK
— HE BCE€ HCTOYHUKH KOJICOAQHWH SBISIOTCS MCTOYHUKAMU 3BYKa — 3BYK —
MeXaHu4YecKue KojeOaHus B 4aCTOTHOM nuamna3zone oT 16 I'ir go 22000 '

Yrpyrue BonHbl B Bo3ayxe ¢ 4yactotou oT 16 mo 20000 ['i BbI3BIBAIOT y
YyeJioBeKa 3BYKOBBIE OIllylieHusi. BomHbl ¢ dacToTOi MeHbie 16 I'll Ha3bIBalOT
ungpazeykosvimu, a ¢ yactotout 6oskie 20 000 'y - yrempassyxkosvimu.

3ByK MpeacTaBisieT coO00W 3BYKOBYIO BOJIHY C HENPEPBHIBHO MEHSIOIICHUCS
aMILUTUTY10M ¥ 4aCTOTOM.

Uem OoJtbIIIe aMITMTY/1a CUTHAJIA, TEM OH TPOMYE JIJIST Y€JIOBEKa, YeM OOJIbIIe
4acTOTa CUTHAJA, TEM BBIILIE TOH.

JInst u3MepeHusi TPOMKOCTH 3ByKa IPUMEHSETCS CHEelUalbHas €IuHULA

"neumnodea" (10m)

pomkocCTh B
Seyx heuuwbenax
HwxHUA npepen
YYBCTBUTENLHOCTH 0
YENOoBE4ecKoro yxa
LLopox nuctees 10
Pasroeop 60
fyaok aeToMmoGunA 90
PeakTueHbIA ABUraTenb 120
Boneeow nopor 140
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Yro Takoe nenuden’?

OnHa U3 caMbIX pacHpOCTPAHEHHBIX €IUHUI] U3MEPEHHUs, MpUMEHsieMas B
ayIMOTEXHUKE Ha3bIBaeTca '"meumben" u obOo3Hauvaercs "ab". B menubenax
BBIPAXKAIOT YPOBEHb U MOIITHOCThH 3BYKOBBIX CUTHAJIOB.

[IpuctaBka "nmenu" mnpumeHsieTcs il 0003HAUYCHMS JOJIBHBIX EIUHUII,
paBHBIX 1/10 oT ucxoaupix. COOTBETCTBEHHO, jaenuben -- 3to 1/10 bena (enunauima
M3MepeHus, Ha3BaHHas B 4yecTh Asekcanapa ['pama bemna). bemn onpenensiercs, kak
Jorapu(M OTHOIICHUS JIEKTPUIECKUX, aKYCTHUECKUX WA JPYTUX MOIIHOCTEH:

bea = log (P1/P0), nb = 10log (P1/P0).

UyBCTBUTENBHOCTBD CIIyXa YEIOBEKA K TPOMKOCTH 3BYKOBBIX CUTHAJIOB HOCUT
JorapupMUYECKol Xapakrep, MOITOMY HMX MOIIHOCTb, BhIpaXEHHas B JeluOenax,
TOYHEE OTpaKaeT HaIlle BOCIIPUATHE 3BYKOB.

Jlnst Toro 4TOOBI KOMITBIOTEp MOT 0O0pabaThiBaTh 3BYK, HEMPEPBIBHBIN
3BYKOBOM CUTHAI JOJDKEH OBITH MPEBpAIICH B MOCJICIOBATEILHOCTh AIEKTPHUECKUX
UMITYJIbCOB (IBOMYHBIX HYJICH U €IUHULT).

Cxema npeoOpa3oBaHusi 3BYKOBO BOJIHbI B IBOMYHbBIN KOJT

3eyKoeas soana 3eykoeas nnama Mamame 3BM

MukpogoH (ayduoadanmep)

Daexmpureckuil mox_ Deournblil 1{93
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Cxema BOCIIPOM3BEACHUA 3BYKaA, coxpanénnoro B namaTu DOBM

3eykoeaa naama JuHamux
{ayduoadanmep)

JeyKoean soAHa

fMamame I8M

Deournniil Kod Daexmpurecyuil mox,

HenpeprsiBHass 3BykoBasi BOJHA pa3OMBaeTCS Ha OTHCIbHBIC MaJCHHKHE
BPEMEHHBIC YYaCTKH, NPUYEM JJIsI KaXJOr0 TAKOTO YYacTKa YCTAaHABJIMBACTCS
OTIpEIEeTICHHAS BETMYMHA aMILTUTYIbI.

Takum o00pa3zom, HenpepbIBHAS 3aBUCUMOCTh aMIUIMTYAbl CHUTHAJA OT
BpeMeHH A(t) 3aMeHsieTcss Ha JUCKPETHYIO I0CJIEA0BAaTeIbHOCTh YPOBHEH
rpoMkocTd. Ha rpaduke 3TO BBITVIIAWT KaKk 3aMEHa TJIAAKOW KpWBOW Ha
MOCJIEIOBATENbHOCTD ““CTyIEHEK .

[Ipomiecc mpeoOpa3oBaHus HENPEPHIBHOTO aHAJOTOBOTO CHTHala B

JTUCKPETHBIN (MPEPBHIBUCTHIN) HA3BIBACTCSI BPEMEHHON THUCKPETU3ALICH.

KoymuecTBo n3mMepeHnii ypoBHs 3ByKOBOTO CUTHaIa 3a 1 CEKyHly Ha3bIBAIOT

YaCTOTOW JINCKPETHU3AINH.

KosmyectBo wuHpOpMaIMKM, KOTOPOE HEOOXOAUMO [Js1 KOJUPOBAHUSA
JUCKPETHBIX YpOBHEH T'pPOMKOCTH ULHU(POBOr0 3ByKa Ha3bIBAIOT INIyOMHOU

KOAWPOBAaHMA 3BYKA.

3agayu U1 CaMONPOBEPKH.

1. Onennte nHGOPMAITMOHHBIN 00BEM MOHOAy MO aiiia JIMTEITbHOCTHIO
3Byuanus 20 ¢, ecim "rayonHa" KOJUPOBAHUS M YaCTOTA TUCKPETU3 AN 3BYKOBOTO
CUTHaJIa paBHBI COOTBETCTBEHHO 8 OuT 1 8 KI 1.

2. Paccuwuraiite Bpems 3By4anus MoHoayauodaiina, eciu npu 16-6utHom

KOJMPOBAaHUU U yacToTe Auckperusaunu 32 kI'n ero oobeMm pasen 700 Koaiir.
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6. KOJJMPOBAHHME T'PA®NYECKOW NTH® OPMALIUN

['paduueckas nndopmarysi, kak 1 uHGOpPMALK TFOOOTO APYroro TUIMA,
XpaHATCS B AMSITH KOMIIBIOTEPA B BUJIE IBOMYHBIX KOJI0B. M300paskeHue,
COCTOSIIIIEE U3 OT/ACTbHBIX TOUEK, KXk 1asl U3 KOTOPHIX IMEET CBOMH IIBET,

Ha3bIBAETCS paCMp08bIM U300padicenuem. MUHUMAIbHBIN 3JIEMEHT TaKoTro
n300paXkeHus B oJurpaduu Ha3bpIBaeTCs pacmp, a Ipyu 0TOOpaKEHUHU rpauKu Ha
MOHUTOPE MUHUMAJIbHBIN JIEMEHT U300paKeHUs HA3bIBAIOT NUKCENb (DiX)

Ecnu nukcens n300paxeHnst MOKET ObITh pacKpalieH TOJIbKO B OJIUH U3 2X
IIBETOB, TOITyCTUM, 100 B 4epHbIii (0), 6o B 6enblii (1), To 111 XpaHeHUs
uH(bOPMAIIH O IBETE TUKCeNs focTatouHo 1 6ura mamsatu (log,(2)=1 6ur).
CoO0TBETCTBEHHO, 00BEM, 3aHUMAEMBIH B TAaMSITU KOMITbIOTEPA BCEM U300paKEHUEM,
OyJeT paBeH YMCIly TUKCENEH B 3TOM NU300paskeHUN

Ecim o xpanenue nHGpOpMAIIK O IIBETE MUKCENS BBIICTHUTh 2 OUTa, TO
YHCJIO IIBETOB, JIOMYCTUMBIX JJIsI PACKPACKH KOKIOTO MTUKCEIsSI, yBEIIMUUTCS 10 4X
(N=2°=4), a 06beM (aiia n300paxkeHus B GUTAX Oy/eT BABOE GOIBLIE, 4eM
KOJIMYECTBO COCTABJISIFOIIMX €T0 MUKCENei

ITpu meuaty Ha HE IBETHOM IIPUHTEPE OOBIYHO JOITyCcKaeT 256 Tpamamnmii
ceporo 1Beta (0T uepHOoTo (0) M0 6emoro (255)) A packpacKu KaK10M TOUKH
u3zo0paxenus. [log xpanenue nadopmalmu o [BETE TOYKHU B 3TOM CJIydae OTBOJIUTCS
1 Gaiit, T.¢. 8 O6uT (logy(256)=8 6UT).

6.1. BocipusiTue BeTA 4Y€JI0BEKOM H KUBOTHBIMH

[[BeT — 3TO ouIylIeHHUEe, KOTOPOE BO3HHUKAET B CO3HAHUU 4YEJIOBEKA MPHU
BO3JICMCTBUU HA €70 3pUTENbHBIM allllapar 3JEKTPOMArHUTHOTO M3JIy4Y€HHUs C JUIMHON
BOJIHBI B Auamna3zoHe oT 380 mo 760 HM. DTH OUIyIIeHUS MOTYT OBITh BBHI3BAHBI M
APYTUMH TIPUYUHAMU: O0JIE3Hb, yJap, MBICICHHAS acCOLUAINS, TALTFOIMHAIIIH, W
Ap.

CnocoOHOCTh K LBETOOIIYIIEHHIO BO3HHUKJIA B MPOILIECCE HBOJIIOLUU Kak
peakius ajanTtaiyy, Kak croco0 MOJIydeHHus CBEIACHUN 00 OKpYKaloIleM MHpE U

Croco0 OpHUEHTUpPOBaHWSA B HeM. Kaxaplii dYenmoBeK BOCIPUHUMAET IIBETA
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WHJVMBUAYAIbHO, OTIMYHO OT APYrux joaell. OmHako y OOJbIIEH 4YacTu Jtojen
L[BETOBBIE OLYHICHUS OYEHb CXOXKH.

Pur3n4ecKkoii OCHOBOW IBETOBOCIIPUATHS SIBJISIETCS. HATUYKE CIIENU(PUIECKUX
CBETOUYBCTBUTENILHBIX KIETOK B LEHTPAIbHOM YYaCTKE CETYAaTKU TJia3a, Tak
HA3bIBAEMBIX MAJIOYEK U KOJOOUEK.

Paznauuarotr Tpu BUAa KOJOOUYEK, MO YYBCTBUTEIHLHOCTH K PA3HBIM JIJTMHAM
BoJIH cBera (1iBetam). Konbouku S-Tuma 4yBCTBUTEIBLHBI B (PHOJIETOBO-CUHEH, M-
THUMNA — B 3€JICHO-KENTOM, U L-Thma — B )KENTO-KPACHOW YaCTIX CHEKTpA.

Hamuume »TMX Tpex BHAOB KOJOOYEK (M MajJOueK, YyBCTBUTEIbHBIX B
WU3YMPYIHO-3€JIEHOM YacTH CIEKTPa) NAET YEJIOBEKY LIBETHOE 3pEHUE.

B HOuHOE BpeMs 3peHne 00ecreurBarOT TOJBKO NAJIOYKH, TO3TOMY HOUBIO
YEJIOBEK HE MOYKET pa3inyaTh 1[BETA.

Kaxnoe xuBOTHOE BUAUT MuUp no-ceoeMy. Cujs B 3acaje, JITyIIKa BUIUT
TOJIKO ABMKYIIMECS MPEAMEThI: HACEKOMBIX, HA KOTOPBIX OHA OXOTUTCS, WJIM CBOUX
BparoB. YToObI yBUIETh BCE OCTAIbHOE, OHA JOJDKHA CaMa HayaTh JBUTAThCA.

CymMmepeuHble U HOUYHBIE KUBOTHBIE (HalpuMeEp, BOJIKM U APYTUE XUIIHBIC
3BEpH), KaK MPaBUiIO, MOYTH HE PA3JIUYAIOT [[BETOB.

Ctpeko3a XOpomio pa3iiyaeT IBETa TOJbKO HIKHEW MOJIOBUHOM TJia3,
BEpXHSsA MOJOBUHA CMOTPUT B HE0O, Ha (OHE KOTOPOTO J0OBIYA M TaK XOPOUIO
3aMeTHa.

O xopouieM 3peHHH HAaCEKOMBIX Mbl MOXEM CYIUTh XOTS OBl IO KpacoTe
[IBETKOB pPAacTEHUM - BEIb 3Ta KpacoTa NpEAHA3HAYEHA MPUPOJOW HMEHHO JJIA
HACEKOMBIX - ombutdTenell. Ho Mup, Kakum OHU €ro BUIAT, CUIBHO OTJIMYAECTCS OT
MPUBBIYHOTO Ui Hac. [[BeTku, KOTOpbIe OMBUISIOT MYENbl, 0OBIYHO HE OKPAIIICHbI B
KpacHBIM IIBET: MYeia 3TOT 1IBET BOCIIPUHUMAET, KaKk Mbl - YEpPHBIN. 3aT0, BEPOSITHO,
MHOTHE HEB3payHble Ha HAll B3TJAA I[BETHl MNPUOOPETAIOT HEOKUJIAHHBIE
BEJIMKOJICTIUE B YJIbTPapHUOJIETOBOM CIEKTpe, B KOTOPOM BHUIAT Hacekomble. Ha
KPBUIBAX HEKOTOPHIX 0abouek (Hampumep, JIMMOHHHMIIBI, OOSPBIIIHUIIBI) UMEIOTCS
y30Pbl, CKPBITHIE OT YEIOBEYECKOTO IJ1a3a U BUJUMBIE TOJILKO B YIbTPAPHOIETOBBIX

Jydax. Kor Jda MYpaBbEeB B XOJAC OIIbITa CTalld O6JIyLIaTB CHUJIbHBIMH
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yIbTpadrOJICTOBBIMU JTydaMH, OHU TOOEKaIN YKPBIBaThCs "B TeHB' HE O/ 3aIUTy
NpoITycKaBIIe yabTpaduoieT TeMHOM AOMIEUKH, a O] MPO3pavyHOe, Ha HAIIl B3TJIS,
CTEKJIO, 3aJIep>KUBaBIIIEE 3T JIy4H.
6.2. IlBeToBbIe Mogeau RGB u CMYK
Bce 00beKTh OKpykaromiero Mupa MOKHO pa3JIeuTh Ha: U3Tydarome
(cBeTsimMecs: COJHIIE, JJaMIla, MOHUTOP ), OTpaKarolye u3aydeHue (Oymara) u

MIPOITYCKAFOIIHE (CTEKIIO).

OTpaxaiowMin obbekT Mponyckamww Ml obbekT

CeeTAWMACh obbekT

G—-—

B 3aBucumMocTu ot TOTO, ABJIICTCA O0O0BEKT H3JIydaromyuM HJIM OTPaKaroInuM

JUTS TIPEICTABJICHUS OTIMCAHMSI €T0 1IBETA B BUJI€ YUCIIOBOTO KOJIa UCTIOIb3YIOTCS IBE
o0paTHBIX ApyT Apyry 1BeroBbie Moaem: RGB nm CMYK.

Monens RGB ucnonb3yercst B TeneBH3opax, MOHUTOpPAX, MPOEKTOpax,
CKaHepax, U(ppOBBIX ¢doToanmaparax... Ota MOJIENb
ABJSIETCS a0oumusrot (CyMMapHOM), 4YTO O3HAayaeT, 4To IIB€Ta B JTOWU
Moenu doobasnsiomes k yueprnomy (blacK) usery.

OcHogHble TIBETA B ATOM Mojenu: kpacHuiti (Red), 3enenvii (Green), cunuti
(Blue). Nx napHoOe COYCTAHUC B PaBHBIX JOJISIX
TaeT dononHumenvusle 1BeTa: scenmolti  (Yellow), eonyooii (Cyan) u nypnypusiil
(Magenta).

R+G=Y; G+B=C; B+R=M.

Cymma  Bcex  Tpex  OCHOBHBIX  IIBETOB B  paBHBIX  JIOJIX
naet oenviii (White) nser: R+G+B=W.

LseroBas moaenr CMYK ucnonb3yercsa B nommrpaduu npu popMupoBaHuu

M300paXEeHHM, MpeTHa3HAYEHHBIX I redaTd Ha Oymare. OCHOBHBIMU IIBETAMH B
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HEH ABJIAIOTCS TE, KOTOPBIE SABIIIOTCS JONOJHUTEIBLHBIMU B Mosien RGB, T.k. oHH
noJty4yarotcs eviyumanuem 1uBetoB RGB u3 6enoeo usera. Ilostomy mogens CMYK
Ha3bIBACTCA CYOMPAKMUBHOU.

C=W-R; M=W-G; Y=W-B.

B cBo10 ouepenb mapHoe coueTaHUE B PaBHBIX J0JSIX 1BETOB Moaemu CMY
naet 1Beta moaenu RGB. Becem n3BecTHO, 4TO eciu cMmelarh Ha Oymare >KenTyro U
rolyoyr0 Kpacky, MOJyYHTCS 3€JCHBIM IBeT. Ha s3bIke MBETOBBIX MOJEJICH, ITO
onuceiBaeTcs BeipakenueM: Y+C=G, kpome Toro, C+M=B uM+Y=R.

B teopun, cymma C+M+Y=K, 1.e. naer uepnoiti (blacK) 1iBer, HO MOCKOJIBKY
peanbHble TUMOTPA()CKUE KPACKU HUMEIOT NPUMECH, UX IBET HE COBMAAAET B
TOYHOCTH C TEOPETHUUECKH PACCUUTAHHBIM TOJYObIM, JKE€ATHIM U MypPIypPHBIM.
Oco0eHHO TpPYIHO MOJYYUTh M3 ATHX Kpacok 4epHbld 1BeT. [losTomy B Monenu
CMYK k tpuage CMY pobasmsaror uepHbiii mBer K. Ot cmoBa blacK nns
0003HaYEHUs YEpPHOTO I1IBeTa B3siTa MOCHEAHsss OykBa, U T.K. OykBa B yxe

ucnoJib3yercs B moaenu RGB 151 0603HaueHUsT CUHETO 1IBETA.

Manyvaowmn odvekt RGB Otpaxawuwmin 06bekt CMYK
Ecim xogupoBatrhk 1IBET OJHON TOUKHA U300paKEHUST TpEeMs OUTaMu, KaX bl
U3 KOTOPBIX OyAer ABIATbCA Tpu3HakoMm mnpucytctBusa (1) mmm otcyrctBus (0)
COOTBETCTBYIOIIEH KOMIOHEHThl cucteMbl RGB, To Mbl mnoilyunMm Bce

BOCCMb pPa3JIMYHLIX OIBCTOB OIIMCAHHBIX BBIIIC MOHCHGﬁ.
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ﬂeém
W (white /Oennrii)
Y (vellow / menTsii)
M (magenta / mypoy punii)
R (red / kpacHsit)
C (cvan / romvboit)
G (green / 3eneHsnl)
B (blue /crmmit)
K (black / wepaeii)

1 our Ha
KOMIIOHEHT

RGE

=== 1= B e el e
-t‘.'_':-l‘.:lr—hl—-ﬁi:}l—-r—-l:}
v | i | i | | | B

Ha mpaktuke ke, mms coxpaHeHHs] MH(DOpPMAIMU O MBETEC KAKIOW TOUYKH
1BETHOT'O M300paxkenus B moaenu RGB o6s1uHO oTBOUTCS 3 Oaiita (T.€. 24 Oura) -
mo 1 Gaity (T.e. mo 8 OWT) MOJ 3HAUYCHHE IIBETA KKIOW cocTaBistomed. Takum
obpazom, kaxaas RGB-cocTtamstonias MoXeT MPUHUMATh 3HAYEHUE B IMATa30HE OT
0 mo 255 (Bcero 2°=256 3HaueHmil), a Kakmas TOYKA H300P@KEHHS, IPU TaKOi
CHCTEME KOAMPOBAHHS MOXET OBITH OKpalieHa B oamH u3 2° °=2*'=16 777 216
nBeToB. Takoi HaOOp 1BeTOB MpUHATO Ha3kiBaTh True Color (mpaBauBhIE 1IBETA),
MOTOMY YTO YEJIOBEYECKHM TJla3 BCE PAaBHO HE B COCTOSHUW Pa3IMUUTh OOJIBIIETO
pazHooOpa3usi.

6.3. LIBeToBOI1 KYD

N3mensironuecss B nauanazone ot 0 go 255 xkoopaunaret RGB ob6pazyror
1BeTOBOM KyO. JIt000# 1IBET pacroyio’KeH BHYTPU 3TOr0 KyOa U OMUCHIBAETCS CBOUM
HAOOpOM KOOPJMHAT, MOKAa3bIBAIOIIEM B KAaKHX JOJSIX CMEIIaHbl B HEM KpacHas,

3€JICHAasA U CUHAS COCTAaBJIAIOIIMC.

o Cyan (0.255.255)
Blue (0,0.255) —\ B b

1 Jomnvoorn
cuHin ‘

Magenta (255.0.255)
HYPNYPHOUT : g 5222 i
P ¢ ¢ White (255.255.255)

| oeamn

BlacK (0.0,0) 1255

yepHbIi Green (0.255.0)
255 L | senenvint
R ) e

Red (255.0.0) ‘ ‘ Yellow (235.255.0)

KpacHuin eeanuin
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Haobpaxerue OcHoea Mamamu Ha Kon-go ysemos
KodupoeaHUa nmuKcens
Gadm Gum
YepHo-Denoe Bitmap 1
OTTEHKM CEpOro 256 rpapaumn 1 § | 25=256
Ceporo
LigeTHoe RGB 3 24 | 259=16 777 216
HanyJawLes
LigeTHoe CMYK 4 32 2322429 4967 296
oTpakanwes

IBeToBasi Mogeann HSB

JIBe omucaHHbIE BBIIIE MOJENN YAOOHBI CKOpEE JIi KOMIBIOTEPOB, YeM JIJIs
Hac ¢ BaMu. YenoBeKy ropaszio NpoIlle HE CHUHTE3UPOBAaTh IBET U3 OTIEIbHBIX
COCTaBJISIONIMX, a BBIOMpaTh €ro, OPHEHTUPYSACh Ha Oojiee EeCTECTBEHHBIC
napameTpbl: TOH, HACHIIEHHOCTh, IPKOCTh. VIMEHHO 3TH TpW mapamerpa U CTalu
ocHoBoit jisi moxaenmu HSB (Hue, Saturation, Brightness), ona sxe HSL (Hue,
Saturation, Lightness).

[lapamerp ToHa Hue (unuTaercst «Xbi0») — 3TO YHUCTHIM LBET CaM 1o cebe —
OJWH U3 MBETOB criekTpa (paxyru). B moaemn HSB on npencTaBieH kak 3aMKHYTBIH
KpYT, TOJIOKEHNEe KOHKPETHOTO OTTEHKAa Ha KOTOPOM yKa3bIBaeTcs B rpagycax ot 0
1o 359.

ITapameTp Saturation — 3TO HACHIIIEHHOCTh. UeM MeEHBIIIE HACHIIIICHHOCTb,
TeM OKe IBET K cepoMy U HAO0OOpOT: C YBEIMUYECHHEM HACBHIIMICHHOCTH IIBET
cTaHOBUTCS couHee. Lightness, cooTBeTcTBeHHO, ompeaenseT a0 Oeroro
B UTOTOBOM IIBETE.

IBeToBast Mogean Lab

B nonbiTke coBMecTuTth 1BeTOBOM oxBar moneieii RGB u CMYK Obuia
co3maHa wmojaenb Lab, He mpuBsizaHHas K cpene  BeiBoja.  [lapamerp
MoJienu L moka3pIBaeT 0OIIyo SIPKOCTh TUKCENIOB, TapaMEeTPOM a MepearoTCs 1BETa
OT TEMHO-3EJIEHOTO 10 SPKO-PO30BOr0 C Pa3HbIMU BaApUALMSIMU HACHIIIEHHOCTH
U SIPKOCTH, a mapaMeTpoM b — ot cBemio-cuHero 1o spko-xenroro. Mojens Lab

obecrnieunBaeT HaMOOJBIIYI0 COBMECTUMOCTD, IIBETOBOM OXBAaT M CKOPOCTh. M3-3a
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CBOEH yHHUBEpCaTbHOCTH Lab MmIMPOKO WCMOJB3yeTCs CIOCOOHBIMU B HEH
pazoOparscs mpodeccruoHaATaMHU.

UeMm MeHbIIIE pazMep TOUKH, TeM OOJIbIlle pa3pelaroias CrnocoOHOCTb, a
3HAUUT, BBIINIE KA4ECTBO H300paxkeHus. BenmuuuHa paspemiaronieii crocoOHOCTH
Beipakaercst B dpi  (dot per inch — todek Ha JIOiM), T.e. KOJMYECTBO TOYCK B
MOJIOCKE U300pakeHus1 IIMHOM oauH aroim (1 mroim=2,54 cM.)

KommyecTBo nHpOpMaimu, KOTOPOE UCTIOIB3YETCS AJIA KOJAUPOBAHUS I[BETA
TOYKM U300pakeHUsI, Ha3bIBaeTCcsl Ir1yOMHOI uBeTa. B mporecce auckperusanuu
WCIIOJIb3YIOTCSI pa3jMuHbIe MAJUTPbl LBETOB (HAOOpPHI IIBETOB, KOTOPHIE MOTYT
NpUHATH TOYkH u3o0paxeHws). KommyuectBo 11BetoB N B manutpe u KOJUYECTBO
uHdopmaruu |, HeoOxXoaAMMOE 151 KOJUPOBAHUS 1IBETA KAXKJIOU TOUKH, MOTYT OBbITh
BBIYHCIICHBI 10 popmyite: N=2'

3AJIAYA 1:

Paccuwnrtars He0OX0AMMBIN 00BEM BUIeOTIaMsITH (B Mbaiitax) aist
rpaduueckoro pexuma c pazpemenueM 800 x 600 Touek u riayOuHO 1BeTa 24 6uta
Ha TOYKY.

Pemenne:

Haxonnm K — konmmaecTBo Touek Ha 3kpane: 800 * 600 = 480 000

HeoOxoaumbIiii 00eM BUCOTIAMSITH :

24 6ut * 480 000 = 11 520 000 6uT =

1 440 000 Gaiit =

= 1406, 25 Ko6aiit =

= 1,37 MoGaiit

OTser: 1,37 Mb6aiit

3amava 2:
Omnpenenute nHpOpMAIMOHHBIH 00bEM (B KOaliTax) pacTpoBOro
n3o0paxkeHus pasmepom 1024 * 768 mukcenel, cocTosmero u3 64 IBETOB.
Pemenne:
Haxonum Komm4ecTBO ToUeK (THUKCeNeil)

K=1024 * 768 =786 432.
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Haxonum riaybuny usera mo ¢opmye:

64 = 2', rayGuna uBera i= 6 Gur.

IlepeBeném B Oosiee KpymMHBIC €AMHUIBI M3MEPEHUST KOJUYECTBA
uH(popMauu:

3amaya 3:

[IBetHoe ¢ maymTpoi u3 256 IBETOB pacTPOBOE HM300paKEHHUE MMEET
pasmep 100 * 100 Ttouek. Kakoit mHpOpMarmoHHBIT 00bEM HUMeEET M300pakeHHE?

Pemenne:

Haxonum ryOuny mBera mo ¢opmyie:

256 = 2', riy6uHa mBera i= 8 GHT.

IlepeBeném B Oosiee KpyMHBIC €AMHUIBI MU3MEPEHUST KOJUYECTBA
uH(popMauu:

I=100*100*8 = 9,8 Kobaiir

8*1024

3amaya 4:

Jlns XpaHeHusl pacTpoOBOro M300pakeHus pazmepom 128 * 128
nukcenss otBemn 4 KO mamsiti. KakoBo MakcHMaibHO BO3MOKHOE YHCIIO
[[BETOB B TAIUTPE H300paKCHUS?

Pemenue:

128 * 128 = 16384 nukceneii

4 Kbaiita = 4096 Oaiit = 32768 Our

32768 / 16384 =2 Oura/ nukcens

22=4

OtBer: 4

7. CXKATHUE (APXUBALIUSA) PASJIMMHBIX BUJOB NH® OPMAIIUN

JluckpeTrHoe IBOMYHOE TpeAcTaBieHHe WHGOPMAIMH OOBIYHO UMEET He-
KOTOPYIO U30BITOYHOCTh. YacTo B MH(POpMAIIUH IPUCYTCTBYIOT OCJIEA0BATEILHOCTH
OJIMHAKOBBbIX OUTOB WM UX Tpynn. O6beM HHPOpMaIui uMeeT 00JbIIoe 3HAYCHHE
HE TOJIbKO JIJIsl XpaHEHHUs1, HO TaKK€ HEMOCPEICTBEHHO BIUSET HA CKOPOCTh IIepeaayunt

I/IH(I)OpMaLII/II/I 110 KOMIIbIOTCPHBIM CCTAM. HOBTOMy OBLIIH p33p36OTaHI>I CIICaJIbHBIC
49



MeTonbl (amroputmbl) cxkatus uHpopmammu (data compression), ¢ TMOMOIIBIO
KOTOPBIX MOJXHO CYIIIECTBEHHO YyMEHBIIUTh €€ o00beM. CyIIeCTBYIOT Kak
YHHUBEPCATbHBIE AJITOPUTMBI, KOTOPBIE pacCMaTPUBAIOT HHPOPMAIIHIO, KaK TPOCTYIO
MOCJIE0OBATEIbHOCTh OUTOB, TaK U CHCIIUAIM3UPOBAHHBIE, KOTOPHIE MPEIHA3HAUCHBI
UL CKaThg MHQPOPMAIUKM OTPEACNICHHOTO THma (M300paKeHHid, TeKCTa, 3ByKa U
BHJIc0). Bce amropwTMbl cKaThs ONEPUPYIOT BXOJHBIM TIOTOKOM HH(OpMAIINH,
MHUHAMAJILHOW €IWHUIIEH KOTOPOMW SBISICTCS, OWUT, a MAaKCUMAILHOM — HECKOJBKO
OUT, OANT MM HECKOJILKO OailT.

OCHOBHBIMH TEXHUYECKUMH XapaKTEPUCTHKAMH TMPOIECCOB CXATUA W
PEe3yIbTaTOB UX PAOOTHI SIBISIIOTCS:

CTENEeHb CKaTusl (compress rating) WM OTHOUIEHHE (ratio) 00BEMOB
UCXOJTHOTO U PE3yIbTHPYIOIIEr0 MOTOKOB;

CKOPOCTh CXKaTHs — BpeMsl, 3aTpauyrMBaeMoOe Ha CKAaTUE HEKOTOPOTO 0ObeMa
uHGOPMAITUH BXOTHOTO MTOTOKA, /IO IMOJTYICHHS U3 HEro SKBUBAJICHTHOTO BBIXOHOTO
MOTOKA;

Ka4eCTBO C)KaTHs — BEJIMUMHA, TIOKA3bIBAOIAS, HACKOJIBKO CHJIBHO YIAKOBaH
BBIXOJTHOM MTOTOK, TIPU TIOMOIIM TPUMEHEHHS K HEMY MTOBTOPHOTO CHKATHUS 10 STOMY
KE WM HTHOMY aJITOPUTMY.

Bce cmocoObl ckaTusi MOKHO pa3/ieNUTh Ha JIBE KATErOPHUH: 00OpaTUMOe |
HEOOpaTUMOE CHKaTHE.

HeoOpaTumoe cixaTtume - Takoe NpeoOpa3oBaHHE BXOJAHOTO TMOTOKAa WH-
dbopmaru, TPU KOTOPOM BBIXOJHOW ITOTOK, OCHOBAaHHBIM Ha ONpEICICHHOM
dbopmare mHDOpMaIMK, TPEACTABISIET COO0M OOBEKT, JOCTATOYHO IMOXOKHH IO
BHEIIIHMM XapaKTePUCTHKAM Ha BXOJHOW ITOTOK, OJHAKO OTJIMYACTCS OT HEro
00BEMOM.

CremneHb cX0CTBAa BXOJHOTO U BBIXOHOTO IMTOTOKOB O TIPEIEIISIETCS CTEIICHBIO
COOTBETCTBHS HEKOTOPBIX CBOMCTB 00BEKTa (10 CHKATHUS U TOCJIE), TPEACTABIIEMOTO
JTaHHBIM TTOTOKOM HH(pOpMarmu. Takue Moaxo/Ibl ¥ aIrOPUTMbI UCTIOIB3YIOTCS ISt
cxarusi HHpopMaIK pacTpoBbIX rpaduueckux (aitnos, Buaeo u 3Byka. [Ipu Takom

NOAXOJE UCIOJb3YETCS CBOMCTBO CTPYKTYypbl JaHHOTO Qopmara ¢aina u
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BO3MOKHOCTh HPEICTaBUTh MHOOPMAIUIO MPUOIUIUTEIBLHO CXOXKYIO 10 KaYeCTBY
111 BOCHPUATUS 4eloBEeKOM. [loaTomMy, Kpome CTENeHU WM BEIUYMHBI CXKATHs, B
TaKUX aIrOpUTMaxX BO3HUKAET MOHATHE KAyeCTBAa, T.K. UCXOJHas MHPOpMalHs B
npouecce cxarusg wusMeHsierca. [loJ KadyecTBOM MOYKHO TIOHMMAarh CTENEHb
COOTBETCTBUSI HUCXOJHOW U pe3yJbTUPYIOLIEH HHPOpMALUK, OLEHUBAEMOE
CyOBEKTUBHO, UCX0as u3 popmata nHpopmarmu. s rpapudecknx ¢aityioB Takoe
COOTBETCTBUE OIPEIEISIETC BH3YAIbHO, XOTS HMEIOTCSA W COOTBETCTBYIOIIWE
MHTEJUIEKTyaJlbHbIE aJITOPUTMBI U TIporpaMmbl. HeoOpaTumoe ckaTre HEeBO3MOYKHO
NPUMEHATh B OOJAcTsIX, B KOTOPHIX HEOOXOIWMO HMETh TOYHOE COOTBETCTBHE
UHGOPMAITMOHHOW CTPYKTYpPHI BXOJHOTO M BBIXOJHOTO TMOTOKOB. JIaHHBIN MOIX0T
peann3oBaH B MOMyJSIpHBIX (hopmarax mnpeactabieHus dporounpopmanuu — JPEG,
TIFF, GIF, PNG u ap., aynuo uadopmaru — MP3, Buneonnpopmanuu — MPEG-4.

OO0paTumoe cikaTMe BcCerja NPUBOJUT K CHUXKEHHIO 00BbeMa BBIXOJHOTO
nmoTtoka wHpopMalMu 0€3 M3MEHEHHs ero WH()pOpMaTuBHOCTU, T.€. 0€3 MoTepu
MH(OPMAITMOHHOUN CTPYKTYPHI.

N3 BBIXOJHOrO TOTOKA, TMPHU TOMOIIM BOCCTAHABJIMBAIOIIEIO WU
JEKOMIPECCUPYIOIIErO0 AJITOPUTMA, MOXHO TOJY4YUTh BXOJHOW, a Mpouece
BOCCTAHOBJICHUSI HA3bIBACTCS JIEKOMIIPECCUEH WM PACMAaKOBKOW M TOJBKO MOCIE
npoliecca paciakoBKY HH(POPMAIHsI MPUTOIHA AJIST UCTIOJIb30BAHUS B COOTBETCTBUU C
UX BHYTPEHHUM (popMarom.

7.1. Cioco0Ob1 00paTMOro c:kaTus HHpopManuu

1) CxaTe cnocodom koauposanus cepuii (RLE)

Hanbonee m3BeCTHBIN MPOCTON MOAXOJ M aIrOPUTM CxaTusg UHGOpMAaIUH
oOpaTUMBIM IyTEM — 3TO KOJUPOBAaHUE cepuil mocienoBarensHocTed (Run Length
Encoding — RLE). CyTh MeTO10B JaHHOTO I01X0/1a COCTOUT B 3aMEHE ICTIOYEK WIIN
cepuil TOBTOPSAIONMXCS OalTOB WM WX IIOCJICAOBATEIBPHOCTE Ha OJHH
KOJUPYIOMMN OalT U CUETYMK YHCIIAa UX TTIOBTOPCHUIA.

Hanpuwmep:

44 44 44 11 11 11 11 11 01 33 FF 22 22 — ncxoaHas mocief0BaTeEILHOCTD

0344 04 11 00 03 01 33 FF 02 22 — cxaras rmociea0oBareIbHOCTb.
51



[lepBeIii GaiT BO BTOPOM MOCIEAOBATEIHLHOCTH YKa3bIBACT, CKOJIBKO pa3
HYXXHO TOBTOPUTH cieAyrouwii 0aiit. Ecau nepBeiii OailT pasen 00, To 3atem uuer
CUETYHUK, TIOKA3bIBAIOUINI, CKOJBKO 3a HUM CJEIyeT HEMOBTOPSAIONMXCS OalT
undopmaruu (00 03). laHHBIE METO/IBI, KaK MPABUIIO, JOCTATOYHO d(PPEKTUBHBI JJIs
C)KaTusi pacTpoBbIX Tpaduueckux wuzodOpaxenuit (BMP, PCX, TIF, GIF), T.x.
MOCJIEAHUE COJEpKaT JIOCTATOYHO MHOTO JJIMHHBIX CEpPUH TMOBTOPSIOIIUXCS
nocJenoBarepbaocteir 0antoB. Hemoctarkom meroma RLE sBistercst moctarouHo
HU3Kas CTENEHb CHKATHUA.

2) Aaroputm Xappmana

Cxxumas (aiin o anroputmy Xaddmana, mepBoe, 4T0 HEOOXOIUMO CJIETIaATh
— MPOYUTATh (AT MOJHOCTHIO U MOJCUYUTATh CKOJBKO pa3 BCTPEUACTCS KaxIbIi
cuMBoJI U3 pactmpenHoro Habopa ASCII. Eciou yuutsiBath Bce 256 CUMBOJIOB, TO HE
Oyner pasuunbl B cxkarun TekctoBoro U EXE (aiina. [locne moacyera yacToThl
BXOXKJICHHUS KaXIOT0 CUMBOJIA, HEOOXOUMO chOpMUPOBATh OMHAPHOE JIEPEBO JJIS
KOJIMPOBAHUS C YY€TOM YaCTOThl BXOXKECHHS CUMBOJIOB.

[TpuBenem nmpumep cxkatus 1mo anroputmy Xaddmana.

[Tycte daitn mmeer amuay 100 GaliT 1 B HEM NPHUCYTCTBYET 6 pa3UIHBIX

cuMBOJIOB. [lojcuuTaeM BXOXKICHHE KaXKIOTO W3 CHUMBOJIOB B (aill U MOIyduM

CJICTYIOIITYIO TaOJHITy:
CHMEBOD A B C D E F
Yneno exoskIeHHH 10 20 30 5 25 10

OTtcopTHUpyeM CUMBOJIBI [10 YaCTOTE BXOXKICHUS :

CHMBOT C B F A D
Uncno BXo#IeHHEH 30 23 20 10 10 3

Jlanee BO3bMEM U3 MOCJICIHEH TaOIHIIBI 2 CUMBOJIA ¢ HAUMEHBIIIEH YacTOTOM.
B namem cmygae sto D(5) m F(10) wmu A(10), MOXHO B3sATh JHOOOW U3 HHX,
Hanpumep, A.

Cdopmupyem u3 «y3yoB» D u A HOBBIN «y3€m», 4aCTOTa BXOXKIACHUS IS

KOTOporo OyzaeT paBHa cymMme 4acTtoT D u A:
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CHMBOT C
UHcao BXOo®IeHHIT 30

rder

20 10 10 3

Howmep B pamke — cymma gyactot cuMBoJioB A 1 D. Teneps Mbl CHOBa uiieM
JIBa CUMBOJIa C CaMbIMU HU3KMMH YacTOTaMU BXOXJieHus1. VIcKkitoueM U3 mpocMoTpa
D u A u paccMarpuM BMECTO HHUX HOBBIM «y3€lD» C CYMMapHOM 4YacTOTOM
BXOxJieHus1. Camasi Hu3Kas 4acToTa Tenepb y F u HoBoro «ysnay.

CHoBa czenmaem onepanuio CIMIHOUS y3JI0B:

CHMEBOI C B
Uneno BXOMTeHHI 30 25 20

[IpocmarpuBaem TaOJMIly CHOBa AJi CleAyrOLMX ABYX cumosioB (B u E).

HpOI[OJDKaGM 9TO, IIOKa BCC «ACPCBO» HC C(I)OpMI/IpOBaHO, T.C. IIOKa BCC HC CBCACTCA

K OZJTHOMY Y3IIy.
CHMBOM L E B F A D
HUHCTo BXOA IeHHA 30 25 20 10 10 5

33 15

Teneps, KoTAa Hame JIEPEeBO CO3JaHO, MOXKHO KOJUpoBaTh (daiiia. Mbl

JIOJDKHBI Beerjia HauuHaTth u3 KopHs (Root). Kogupys nepBbiii CHMBOJI (JIUCT JIepeBa
C ¢ HauOoIbIIIeH YaCTOTOH ), MPOCIIEKHUBAEM BBEPX 110 JIEPEBY BCE MOBOPOTHI BETBEH
U €CJIU JIeJIaeM JIEBBII MMOBOPOT, TO 3armoMuHaeM OuT = 0, 1 aHanoru4HO OUT = 1 As
npaBoro noopoTa. Tak qis C, Mbl Oynem uaTu BiaeBo K 55 (1 3anomuuM 0), 3atem
cHoBa B1eBo (0) k camomy cumBoiy. Koa Xaddmana nns namero cumpoiia C — 00.
Jna cnenyromero cumBosia (E) momywaercst — jeBO, MpaBoO, YTO BBUIMBAETCA B

nocyienoBarenbHOCTh 01. BoINoJHUB 3Ty poueaypy AJisg BCEX CUMBOJIOB, MTOJTYYHM:
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C=00(26ura) E=01(26ura) B=10(2 6ura)F =110(3 6uta) A=
1101 (4 6utra ) D=1111 ( 4 6uta)

[Ipy KOOMpPOBaHUM 3aMEHSEM CHMBOJIbI HAa HOBBIE KOJbI, NPU 3TOM T€
CHUMBOJIbI, KOTOPBIE BCTPEUAIOTCS HaUOOJIee YacTO, UMEIOT CaMble KOPOTKHE KOJIbI.
Tabmuy KoqupoBaHUsl 3alIOMUHAEM B TOM K€ apXUBHOM (ailsie i mocaenyoumen
pazapXuBaIiy.

ApudmeTnyeckoe KOAUPOBaAHHUE

CoBepIlieHHO MHOE€ pEelIeHHe MpeaiaraeT Tak Ha3bIBaeMOe apu(PpMETUIECKOe
KOJHUpOBaHUE. ApU(PMETUIECKOE KOJAUPOBAHHUE SIBJSIETCS METOJIOM, TTO3BOJISIOIIMM
yIaKOBbIBAaTh CUMBOJIbI BXOIHOTO ajipaBuTa 0€3 MOTeph MPU YCIOBUU, UTO U3BECTHO
pacrpeaeneHe 4acTOT 3TUX CHUMBOJIOB U SIBJISIETCS HauOOJIeE ONTUMAIbHBIM, T.K.
JOCTUTAETCA TEOpEeTHYecKas T'paHula CTeNeHH ckatus. Kaxablii cMMBOJI moOcCe
KOJIMPOBAHUS MPECTABIIACTCS Kak HEKOTOpOe ApoOHOe ynciio u3 untepBana [0, 1) ¢
BECOM, MPONOPILIUOHAILHBIM BEPOSTHOCTHU €0 MOSBICHUS.

Anroput™m Jlemnens-3uBa-Bemxua (Lempel-Ziv-Welch — LZW)

JIaHHBIN aNTOPUTM OTIMYAIOT BRICOKAsE CKOPOCTh PadOTHI Kak MPH YIaKOBKE,
TaK ¥ MPHU PaACMaKOBKE, JTOCTATOYHO CKPOMHBIE TPEOOBAHUS K MaMATH U MPOCTas
anmaparHas peammzaius. HeqocTarok — HU3Kask CTENEHb CXKATHUsS TI0 CPABHEHUIO CO
CXEMOMW JIBYXCTYNEHYATOTO KOJAUPOBAHUS.

JIByxcTyneH4aroe KoaupoBanue. Aaropurm Jlemnenasi-3uBa

I'opa3go Oosbliel CTENEHH CKATUS MOXKHO JOOUTHCS MPH BBIJICICHUU M3
BXOJIHOTO MOTOKA MOBTOPSIOMIMXCS 1IETI0YEK — OJIOKOB, U KOJAUPOBAHUS CCHUIOK Ha
TH 1LEMOYKA C TOCTPOCHHEM XelI-TadJuI] OT MEpBOrO0 1O N-TO YPOBHS C
MOCIIEAYIOIUM KoaupoBaHueM XaddmeHna mmm apupMeTHuecKuM KOIUPOBAHHUEM.
Merton npunamiexut Jlemnenro u 3UBy U 00bIYHO Ha3biBaeTcs LZ-compression.

Ilepeuensv npocpamm corcamus ¢ KpamKum yKa3anuem an2opummos ux
paodomol

PKPAK: Meron Packed — amroputm RLE. Meton Crunched — anroputm

LZW. Meron Squashed — nByxmpoxoaHoe ctaTuueckoe KoaupoBanue Xahhmena.
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ZIP: Meton Shrinked — moaudunupoBannbiii anroputm LZW ¢ yactrnanoi
OYMCTKOM CJIOBAps U MEPEMEHHON JUIMHOU KOJa.

Meron Imploded — wmomudunmpoBannsiii amroputm Jlemnens-3uBa u
cTaTu4eckoe kogupoBanue Xahdmena.

LHArc: Aumropurm Jlemnens-3uBa U JAMHAMHYECKOE KOJIHUPOBAHUE
Xaddpmena.

LHA: Anroputm Jlemnens-3uBa u ctatndeckoe KoaupoBanue XaddmeHa.
ARJ: Amroputm Jlemnens-3uBa ¥ OpUTHHANIBHBIN MeTon komupoBanus WinRar:
Hcnons30Banre BBICOKOI(PPEKTUBHOTO OpUTHHAIBHOTO amropuTtMma aBTopa (A. I
Pomman).

8. BAKOHOJIATEJIbCTBO POCCHHUCKOM ®EJIEPAIIMM O 3AIIIUTE
KOMIIBIOTEPHOM NTH® OPMAIIUU

Hopwmarusbl 1 3aK0HBI B 00J1aCTH HTHPOPMAIIMOHHBIX TEXHOJIOTUUHN U 3aLUThI
uHbOpPMAIMK JOJDKEH 3HaTh KaXKIbll TPaMOTHBIA CHEUATUCT. TEeKCT 3aKOHOB
MOYHO HalTH B MPaBOBbIX HH(POpMaIMOHHBIX cucTeMax « KoHcynbranT+», «["apanmy
u ap., a Takke B HMutepHere. 3akoHomatenbctBO P® gocTarouHo 4YacTto
Moauduuupyercs u nonoausercs. Hanpumep, BMecTo 3akoHa 00 aBTOPCKOM ITPaBe B
2006 r. OblTa TpHWHATA YacTh dYeTBepTas ['pakmTaHCKOro KojaeKca, MOCTICTHSS
penakius KOTOpOro Mo COCTOsIHUIO Ha CeHTA0ph 2008 1. omyOarKoBaHa B pelaKkIuu
®enepansHoro 3akoHa oT 30.06.2008 N 104-D3.

8.1. Yroaosubiii Kogexe P® o npectyniieHusix B cgepe KOMNbIOTEPHO
HH(poOpMaLNH

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

CraTbs 272. HenmpaBoMepHBIi 10CTYII K KOMIIbIOTePHOI MH(OPMAIIUH

1. HempaBoMmepHBIM AOCTYIl K OXpaHsSeMOW 3aKOHOM KOMITBIOTEPHOM
uHpOpMalMU, TO €CTh MHPOPMALMKM HAa MAUIMHHOM HOCHUTENE, B AJIEKTPOHHO -
BblUKCIUTENbHON ManmHe (OBM), cucteme OBM minm ux ceTu, €ciu 3TO JesSHHE
NOBJICKJIO YHUYTOKEHHE, OJOKMpoBaHWe, Moaudukanuio 100 KOMHPOBAHUE
uHbpopMmanuy, HapymeHue pabotel OBM, cucrempr OBM wmm ux ceru, -

Haka3bIBaeTCa IWITpagoM B pasMepe A0 ABYXCOT ThICSAY pyOsiell WM B pa3mepe
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3apabOTHOM TUIATHl WM MHOTO JOXOJa OCYXKIACHHOTO 3a MEPUOJ] 10 BOCEMHAIATH
MecCSILEB, JIMOO UCTIPABUTENbHBIMU pa00OTaMU HA CPOK OT LIECTH MECSEB A0 OJTHOTO
roja, 1M00 JUILIEHUEM CBOOObI HA CPOK 10 ABYX JeT (B pen. denepanbHOro 3aKkoHa
o1 08.12.03 Ne 162-D3).

2. To ke nesHue, COBEPIICHHOE TPYIION JHMIl MO NpeIBapUTEIbHOMY
CrOBOPY WJIM OPraHM30BaHHOW TPYMNIOHN JMOO JUIIOM C HCIOJIb30BAHUEM CBOETO
CITY»KE€OHOTO TOJIOKEHUS, a paBHO UMerommM qoctyn kK DBM, cucteme 9BM nmm ux
CEeTH, - HaKa3bIBaeTcs mTpadoM B pa3Mepe OT CTa THICAY IO TPEXCOT ThICSIY pyOei
WIA B pa3Mepe 3apaboTHOM TUIaThl WM MHOTO J0X0Ja OCYXKIIEHHOTO 3a MEePUoa OT
OJIHOTO TOJa A0 JABYX JIET, TMOO UCIPABUTEIbHBIMU pabOTaMu Ha CPOK OT OJHOTO
rojga 10 JABYX JeT, MO0 apecToM Ha CPOK OT TpeX 0 LIECTH MeECSUEB, MO0
JIMIIIEHUEM CBOOObI HA CPOK A0 TsATH JieT (B pen. DeaepanbHoro 3akona ot 08.12.03
Neo 162-D3).

Crates 273. Co3naHue, HCNOJb30BAHNE U PACTIPOCTPAHEHUE
BPeIOHOCHBIX Nporpamm ajas IBM

1. Coszmaame mnporpamm g1 OBM wiam  BHeceHWe U3MEHEHUH B
CYIIECTBYIOIIME MPOrpaMMBbl, 3aBEOMO MPUBOASIMX K HECAHKIMOHHUPOBAHHOMY
YHUYTOKCHHIO, OJJOKHPOBAHMIO, MOJIU(PUKAIINNA MO0 KOTMPOBAHUIO WH(DOpMaIyH,
HapymeHuto pabotel DBM, cuctembl 9BM mimm ux cetu, a paBHO UCIIOJIb30BaHUE
o100 pacrnpoCTpaHEHUE TaKWX MPOTrpaMM WM MAIIMHHBIX HOCHUTENEH C TaKUMU
IpOorpaMMaMM - HAaKa3bIBAIOTCS JIMIIEHHEM CBOOOJbI HAa CPOK JO TpPEX JIET CO
mrpadoM B pazMepe 0 IBYXCOT ThICSAY pyOsel Wiu B pazMepe 3apab0oTHOM MiIaThl
WIA WHOTO J10X0Ja OCYKJIEHHOTO 3a MEepUOoJ 10 BOCEMHAAIATH MecsSUEB (Bpe.
OepnepanbHoro 3akoHa OT 08.12.03 Ne 162- @3).

2. Texe nesHusi, MOBICKIIME IO HEOCTOPOKHOCTHU TSHKKUE TOCIEIACTBUS, -
HAKa3bIBAIOTCS JIMILICHHEM CBOOO/IBI HA CPOK OT TPEX O CEMHU JIET.

Cratps 274. Hapymenue npaBui 3xciuryatanun IBM, cuctembr 9BM

WJIH UX CeTH
1. Hapymenune npasun skcmryatauuu OBM, cuctembr 9BM wm ux cetu

TUUIoM, umerommM noctyn Kk OBM, cucteme OBM mnm MX ceTw, MO BIIEKIIEE
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YHAYTOXXKEHHE, OJOKUpOBaHWE WIA MOAU(PHUKALMIO OXpaHSIEMOM 3aKOHOM
uHpopmaun OBM, ecam 3TO JesHME NPUYMHWUIO CYLIECTBEHHBIA Bped, -
HAKa3bIBAaCTCA JIMIICHWEM [paBa 3aHUMAaTh OIPEIAECICHHBIC JIOJDKHOCTH WU
3aHUMATbCSl OMNPEACNICHHOW JIeATEIbHOCThIO HA CpPOK JO IMATH JeT, JH0Oo
00s13aTeNbHBIMU pa0OTaMH Ha CPOK OT CTa BOCBMUJIECSTH O ABYXCOT COPOKA YacoB,
100 orpaHUYeHHEM CBOOOIBI HA CPOK JI0 JIBYX JIET.

2. Toxe nesiHue, MOBJIEKIIEE IO HEOCTOPOKHOCTHU TAKKHUE MOCIECTBUSA, -
HaKa3bIBAeTCs JIMILIEHUEM CBOOOIbI HA CPOK JO UETHIPEX JIET.

3akoHomarenbctBO P® o 3ammre mporpamm st OBM, kak oObekrTa
aBTOPCKOTO IIpaBa

Yacte 4 I'paxknanckoro kozaexkca P® ompenenser mpaBa Ha pe3ynibTarbl
VHTEIUIEKTYaIbHOM JESITEIbHOCTH.

Cratbs 1225. OxpansieMble pe3yJbTATbI HHTEJJIEKTYAJbHOM
AeATeJTbHOCTH U CPeACTBA MHANBHYAJIU3ALUA

1. Pe3ynbTaraMu MHTEIIEKTYaIbHOM IESITEILHOCTH U IPUPABHEHHBIMU K HUM
CpeACTBaMU HHIWBUIyATU3alMK IOPUIUYECKUX JIMIl, TOBApOB, paldOT, YCIyr H
NPEANPUATHIA, KOTOPBIM HPEAOCTABISIETCS NPaBOBasi OXpaHa (MHTEIUIEKTYaIbHOU
COOCTBEHHOCTBIO), SIBIITFOTCS:

1) npowusBeneHUs HAYKH, TUTEPATYPHI U HCKYCCTBA,;

2) TpPOTrpaMMBbI JJIsl JIEKTPOHHBIX BBIYUCIUTEIBHBIX MAIIHH (TIPOTPaMMBI
s OBM);

3) 0a3bl JaHHBIX; ...

Crarps 1256. [lelicTBUE MCKIIOUUTEILHOTO MpaBa Ha MPOU3BENCHUS HAYKH,
JUTEPATYPBI U UCKyCcCTBA Ha Tepputopun Poccuiickon denepannn

HcknmrouuTensHOE TPaBoO Ha MPOU3BENCHUS HAYKH, JIMTEPATYPhl U UICKYCCTBA
pacrpoCTpaHsIETCs:

1) Ha mpowusBeneHus, OOHAPOJOBAaHHBIE Ha TeppUTOPUU Poccuiickoit
®denepanuu WM HEOOHAPOAOBAHHbBIE, HO HAXOASIIMECS B KAKON-IIMOO 0OBEKTUBHOM
dbopme Ha Tepputopun Poccuiickoit deneparuu, u Mpu3HAECTCS 3a aBTOpaMu (WX

Hp&BOHpCGMHI/IKaMI/I) HE3aBHCHUMO OT UX I'PAXKXAAHCTBA,...
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Cratbs 1261. Ilporpammsl pias IBM

ABTOpCKHE TpaBa Ha Bce BUABI mporpamm st OBM (B ToM uwucie Ha
ONIEPALMOHHBIE CUCTEMBl M NPOTrPAMMHBIE KOMILIEKCHI), KOTOPBHIE MOTYT OBITh
BBIPDQKEHBI Ha JIIOOOM f3bIKE W B JI00ON (opme, BKIOYAsT UCXOJHBIA TEKCT U
OOBEKTHBIM KOJ, OXPAHAIOTCS TaK €, KaKk aBTOPCKHUE IpaBa Ha MPOU3BEIACHUS
muteparypbl. [Iporpammoit g 9BM sBisiercst mpencTaBieHHass B OOBEKTUBHOM
dbopMe  COBOKYMHOCTh  JIaHHBIX WM  KOMaoj, MPEIHA3HAYCHHBIX IS
dbyakmoHrpoBadus DBM u 1pyrux KOMITbIOTEPHBIX YCTPONCTB B LEJSX MOy CHUS
ONPEAEIIEHHOTO PE3yJIbTaTa, BKIIOYas MOJArOTOBUTEIbHBIE MAaTEPHUAIIBI, TIOJTyYEHHbIE
B X0Ji€ pa3paboTKu nporpammsel 1t OBM, u nopoxaaemele €10 ayIHOBU3YyaJIbHbBIE
O0TOOpaKeHUS.

Kpowme toro, B yactu 4 I'paxk1aHCKOTO KOJIEKCa MPUCYTCTBYIOT CIIEUUAIIbHbBIE
CTaTbhH, NOCBAILIEHHbIEC TpoTpaMmaM JiJist DBM:

CraTbs 1262. I'ocynapcTBeHHas perucTpanus nporpamm ajas IBM u 6a3
naHHbIX CTaThs 1280. CB00OOAHOE BOCTIpOM3BeAeHNE MPporpaMMm 1Jis IBM u 6a3
NaHHBIX. J[eKoMIIMJIUpPOBaHUe Nporpamm A IBM

Cratbs 1296. IIporpammel 1J1s1 IBM n 6a3b1 JaHHBIX, CO3IaHHbIE 110
3aKasy

Cratbs 1297. Ilporpammel 111 IBM u 0a3b1 JaHHBIX, CO3/IaHHbIE IIPH
BBINOJITHEHUH PA0OT 0 10T 0BOPY.

MHorue noJIoxKeHus APYrux cTareil OTHOCSATCS KO BCEM 00BEKTaM
aBTOPCKOTIO MpaBa, KOTOPBIMU SIBJISIIOTCS U porpamMsl it OBM u 0a3bl TaHHBIX.

OTBETCTBEHHOCTH 32 HAPYIICHUE aBTOPCKHUX ITPAB U3JI0OKEHA B cTaThe 146
Yronosuoro koaexkca P®.

1.3.3®enepanabuplii 3ak0H P® «O06 nnpopmauuu, uHGpopMauOHHbIX
TEXHOJIOTHSX U 0 3a1uTe UHGOpMAaumn»

Cratesa 1. Cdepa aeiicTBus HacTosiero deaepaabHOTO 3aKOHA

1. Hacrosumii  ®enepaibHbI  3aKOH  PETYJIMPYET  OTHOILIEHMUS,

BO3HHKAIONIUC IIpU:
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1) ocymiecTBIeHNH TpaBa Ha TIOUCK, MOJIyYCHHUE, ITepeady, MPOU3BOJICTBO
U pacnpocTpaHeHue nHhopmaluu;

2) TpUMEHEHUH MH(POPMAITMOHHBIX TEXHOJIOTHIA;

3) oOecreueHUH 3aIUTH HHOOPMAITUH.

2. llonoxenus Hactosiniero denepanbHOroO 3aKOHA HE PACIPOCTPAHSIIOTCS
HA  OTHOIIEGHHUS, BO3HUKAIOIIME TpPU TMPABOBOM  OXpaHe  pe3yjbTaToOB
UHTEJICKTYaJIbHOM  JEITENbHOCTH W NPHUPABHEHHBIX K  HHUM  CPEICTB
VHIMBUTyaJI3aL1H.

JlanbHelMe CcTaTbu COJEp’KaT MHOTOYMCIICHHBIE TOJIOKEHHUS MPaBOBOTO
perymupoBanus B cdepe mHbopMaImi, THPOPMAIMOHHBIX TEXHOJIOTHUN U 3aIlUTHI
uHpopmaiuu. bosbiioe BHUMaHUE yAEISeTCS BOMPOCAaM OTpaHMYEHHs JTOCTyMa K
uHPOpMAIIUK, CO3JaHUsI TOCYJApPCTBEHHBIX HH(POPMAIMOHHBIX CHUCTEM, 3aIUTHI
uH(bOpMaIIH.

8.2. TpeOoBaHMs K OPraHu3amun padoyux Mect noJjb3oBarteseii [NK

['MaBHBIM JTOKYMEHTOM, ONPENEISIONMM JaHHble TpeOOBaHMsI, SIBIISIETCS
CanlluH 2.2.2/2.4.1340-03 «I'urunenuuyeckue TpeOOBaHUS K TEPCOHATbHBIM
AIIEKTPOHHO-BBIYMCIUTEILHBIM MAIlIMHaM U OPTaHU3aLUU Pa0OTHI».

JIOKyMEHT COIEPKHUT pa3aeibl:

I.  OOmme nonoxeHus u 06J1aCTh TPUMEHEHHS

Il. Tpe6osanus x [I9BM

I1l. TpeboBanus k noMmeuieHusM ajs padotsl ¢ [IIBM

V. TpebGoBaHus K MHUKPOKJIMMATY, COJEPKAHUIO adPOMOHOB U BPEIHBIX
XUMHYECKHX BEIIECTB B BO3/yXe Ha pabouyux Mectax, o0opynoBannbix [I19BM

V. TpeboBanusi K YpOBHSIM IllyMa W BUOpalMM HAa pabOYUX MeECTax,
o6opynoBanubsix [[9BM

VI. TpebOoBanus K OCBCHICHHIO HAa pPadOYMX MecTaX, 00OPYITOBaHHBIX
[13BM

VII. TpeGoBanust K YypOBHSM DJICKTPOMArHUTHBIX TMoJed Ha paboyux

MecTax, 00opynoBaHHbIX [[9BM
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VIII. TpeboBanusi k BuzyanpbHbIM mmapamerpam BT (BuaeomucruieiiHbIif
TEpMHUHAJ), KOHTPOJIMPYEMBIM Ha pabOYmX MeCTax

IX. OOume TpeOOBaHMS K OpraHu3alMd padO4YuX MECT IOJb30BaTeNen
[I15BM

X. TpeOoBaHus k opraHuzaiuu U 06opynoBanuio pabouyux mect ¢ [I9BM
IS B3pOCJIBIX MOJIb30BaTeNeH

Xl. TpeOoBanus K opraHu3anv U 000pymoBaHuio padodyux mect ¢ [IDBM
sl oOydaromuxcsi B 00IE00pa30BaTEIbHBIX YUPSKIACHUIX H YIPSKICHUAX
HA4aIBbHOTO M BBICIIETO MPOhEeCCUOHATLHOTO 00pa30BaHMs

XIl. TpeboBanust k 000OpynOBaHHUIO M OpraHu3anuu nomemeHnii ¢ [[9BM
JUTSL IETEN TOIIKOJIbHOTO BO3pacTa

XII.TpeboBanusi K  OpraHM3allid  MEAUIMHCKOTO  OOCIY>KUBaHUS
noJsis3oBarenei [1I9BM

XIV. TpeboBaHMsi K TNPOBEACHUIO TOCYIAPCTBEHHOTO CAaHUTAPHO-
AMUIEMHOJIOTUYECKOTO HaJ30pa U MPOU3BOJCTBEHHOT'O KOHTPOJIS.

JIOKYMEHT COJIEpKUT Takke 14 mpusoxeHuil.

HexoToprie campble cyliecTBeHHbIE TPeOOBaHMS MO OpPraHU3aIUU PabOYnX
MecT nojib3oBateneid [I9BM (tak 3aeck HazwiBaroT I1K; BT - BuaeoaucmiieHbli
TEpMHUHAJ), 0 KOTOPHIX HE JOJDKEH 3a0BbIBaTh MPOCTOMU MOJIH30BATENb, IPUBEICHHI B
CICYIOIIMX pa3jienax JOKyMEHTa:

3.4. ITnomans Ha oxHO pabouee mecTo mojb3oBareneii [[DBM ¢ BAT nHa
0a3e anekTpoHHO-Ty4YeBor TpyOku (DJIT) mowkHa cocTaBiiaTh HE MeHee 6 M2, B
MMOMEIICHHUAX KYJIbTYPHO-pa3BIeKaTeIbHBIX yupexaeHuii u ¢ BT Ha 0aze miockux
JUCKPETHBIX SKPaHOB (KUJIKOKPUCTALIMYECKHE, IIa3MEHHBIE) - 4,5 M .

[Tpu ucnons3oBanuu [19BM ¢ BT na 6a3e DJIT (6e3 BcmomorarenbHbIX
YCTPOMCTB - MPUHTEP, CKAHEP U JP.), OTBEUAIOIINX TPEOOBAHUAM MEXTYHAPOTHBIX
CTaHIapTOB OE30MaCHOCTH KOMIIBIOTEPOB, C MPOJ0DKATEILHOCTHIO pabOThl MeHee 4-
X 4acoB B JICHb JIOMYyCKaeTCsl MUHUMaJIbHasI TIomanp 4,5 M2 Ha oHO paboyee MECTO
nojb3oBarens  (B3pOCIOTO M y4alllerocs  BbICHIEr0  NPO(ecCUOHATBHOTO

o0pa3oBaHus).
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4.4. B momemenusax, o6opynoBaHHeix [I9BM, mpoBomutcst exemnHeBHAS
BJIaKHAsl YOOpKa M CHCTEMAaTHYECKOE MPOBETPHUBAHUE MOCIIE KAKIOT0 yaca paboThl
Ha [[DBM.

6.1. Pabouue cTONBI cCleAyeT pa3Memarb TakuM o0pa3oMm, YTOOBI
BUJICOAUCIUIEHHBIE TEPMUHAIBI OBUIM OPHEHTUPOBAaHbI OOKOBOW CTOPOHOM K
CBETOBBIM IIpOEMaM, YTOObI €CTECTBEHHBIN CBET Majajl MPEUMYILIECTBEHHO CJIEBA.

9.1. IIpu pasmemenun pabounmx wmect ¢ I[IDBM paccrosaue mexmy
paboYrMHU CTOJIaMH C BUJCOMOHUTOpaMH (B HAIPaBJICHUU ThLIA MOBEPXHOCTH
OJTHOTO BUJICOMOHHUTOpPA M SKpaHa APYroro BUICOMOHUTOPA) TOJHKHO OBITh HE MEHEE
2,0 M, a paccTOsTHUE MEXK 1Y OOKOBBIMH IOBEPXHOCTSIMHU BUJICOMOHUTOPOB - HE MEHEe
1,2 m.

9.4. DkpaH BUJACOMOHUTOPA JOJDKEH HAXOAMTHCS OT TJIa3 MOJb30BATENs Ha
paccrosaaun 600 - 700 MM, HO He Omke 500 MM ¢ ydeToM pa3mMepoB an(aBUTHO-
U(POBBIX 3HAKOB U CUMBOJIOB.

9.6. Konctpykuuss pabouero crtyna (Kpeciaa) OdODKHA 0OECIeuuBaTh
MOJJIepKAHUE palMoOHAIbHON pabouel mo3sl mpu padore Ha [IDOBM, mo3BomsaTh
U3MEHITh TO03y C IENbI0 CHMKEHHSI CTATMYECKOTO HAMpPSIKEHWS MBI IeHHO -
IUIe4eBOM OOJaCTH W CHUHBI IS TPEAYNPEXKICHUS pPa3BUTHS yTOMIIeHUsS. Tur
pabouero ctyna (Kpecia) cieayeT BBIOMpATh C YYETOM pPOCTa IOJIb30BATEI,
Xapakrepa U NpoJoJKUTENbHOCTH padboTsl ¢ [IDBM.

PaGounit ctyn (kpecyio) JOKEH OBbITh  MOJABEMHO-TIOBOPOTHBIM,
peryiupyeMbIM MO BBICOTE W yIJlaM HAaKJIOHAa CHUJACHbS M CHOUHKH, a TaKxke
PaCCTOSIHUIO CIIMHKHU OT MEPEAHEro Kpas CUACHbS, IPU ATOM PETYIUPOBKA KaXI0TO
napamerpa J0JKHa ObITh HE3aBUCHUMOM, JIETKO OCYILECTBIISIEMON U UMETh HAJICKHYIO
bukcanumio.

0.7. TloBepXHOCTh CHJICHBS, CIIMHKH W JPYTUX 3JIEMEHTOB CTyja (Kpecia)
JIO0JDKHA OBITh TMOJYMATKOM, C HECKOJB3AIMUM, CJa00 OJJIEKTPU3YIOMUMCS H
BO3yXOTPOHUIIAEMBIM TOKPBITHEM, OOECTICUUBAIOIINM JIETKYI0 OYHCTKY OT

3arps3HCHU.
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llonuwiii mexcm OoOKymeHma MOdCHO Haumu 6 Humepuneme no aopecy

http://lib.herzen.spb. ru/postuplenia/gigienichjrebov.pdf.

9. AIIMTAPATHOE OBECIIEYEHUME INIEPCOHAJIBHBIX KOMIIBIOTEPOB

Hanboslee W3BeCTHBI M pacmpOCTpPaHEHBI NEPCOHAIBLHBIE KOMIBIOTEPHI Ha
0a3ze mpomeccopoB ¢upmbl Intel m ux aHamoroB (paHee ux HazpBau [IBM-
cosmectumblie I1K) u TIK ¢pupmer Apple - Macintosh.

HcToprio pa3BuTHs CPEICTB BBIYHMCIUTEILHOM TEXHUKH MOKHO HAMTH BO
MHOTHX Yy4deOHHMKax mo wuHpopmaruke wiam B HHTepHeTe, HampuMmep Ha caiTe
CBoOoHOM SHUUKJIOTIEAUN - Buxkunenun (cm.
http://ru.wikipedia.org/wiki/Kommsrorep.

AnmapatHoe o0OecTieueHHE - BCE T€ KOMIIOHEHTHI, U3 KOTOPBIX COCTOUT
KOMITBIOTEpP, a TaKXKe 00OpYAOBaHME Ui OPTaHU3AIMU JIOKATHHBIX M TJI00aTbHBIX
ceTell - Tak Ha3bIBaeMOE KOMITbIOTEpHOE «okene30» (hardware).

KaK OTKPbITH napameTpbl B Windows 10
_ B sccoom

n
LX Napouerpe

Q Mnamsie gassie Wi-Fi u cotose
W Norosa

=1 n

/O

A

Npowrpusaress Windaws Media

9.1. IIpoueccop
[Iporneccop - cnenmagbHas MUKPOCXEMa, KOTOpasi BHITMOJHSIET OTIEpalliy 10

00paboTke nHDOpMAIHH B KOMIILIOTEPE.
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Ha nebosbmiol KpeMHHEBOH IIacTUHE pa3MelIeHbl COTHH MUJUITMOHOB

TPaH3UCTOPOB-NIEPEKIIOYATENICH M KAaHAIOB NIEpeadn JaHHbIX. Kpome HeHTpanbHOTo

npoueccopa (CPU) B COBpEMEHHBIX KOMIbIOTEPAX 3HAUUTEIbHYIO POJIb UIPAET

MPOILIECCOP BUIACOKAPTHI, KOTOPHIN 3aHUMaeTCst 00paboTkoil BuaconHbpopmanuu. B

2010 roxy npu mepexoje Ha 32 HM TexHOJOruto kopnopauus Intel pazmectuna B

0JTHOM KOPITYC€ HEHTPAIbHOTO MPOIECCOPa TAKKE BTOPYIO MUKPOCXEMY - BUICOSIPO

HD Graphics (GPU).

Ot mporueccopa B 3HAUMUTEIBHOM CTENEHU 3aBUCUT CKOpOCTh pabotsr [1K

(uMuTHpYIOUWMM (DAaKTOPOM TaKXKe MOKET ObITh 00bEM ONEpaTHBHOM MaMSITH).

[Ipouieccop MMeEET CJIOXKHYIO apXUTEKTYpY, CBOIO BBICOKOCKOPOCTHYIO OydepHyio

namsTh (K3III), UCTIOJIBb3YeT CTeUaTbHBIC TEXHOJIOTHHA 00paboTKH MH(POPMAIIHH.

IpocTeiimas npMHUMIIKAJBbHAA cXeMa MUKponpoueccopa Intel : (mo

Apudyernueckoe
JIOTHYeCKO0e YCTPOHCTBO

naHHbIM (pupmbl Intel).

ARITHMETIC
LOGIC UNIY

LT -

- - -

REGISTERS

DATA CACHE
0
0

ouUTPuUT

mn
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[lpuHuun paboThl LEHTPAILHOTO TPOLIECCOpa MOXKHO MPEICTABUTH
caenyrommM oOpazom. HMudopmanwmst 1 oOpabOTKM MOJ yhpaBieHHEM OJI0Ka
IpeABapUTEIbHON BBIOOPKH MOCTYNAET U3 CUCTEMHOM MaMATH Yepe3 OJIOK IIMHBI B
K3UI JaHHBIX MPOLECCOpa, KOMaHAbl 00pabOTKH MH(OPMAUK - B KOMAHIHYIO K3II-
namsiTh. BIIOK AEKOAUPOBKU PACKOAUPYET KOMaH/AbI, MpeoOpa3ysh UX B JIBOMUHBIN
KOJI, KOTOPBIM MepechbUIaeTCsl B YNPABISAIOMMN OJIOK W B KAII JAaHHBIX, J1aBasg UM
yKa3aHUe O TOM, KakK C MOJy4YeHHOM KOMaH0} MOCTyNarh Aajblie. ApupmMernieckoe
JIOTUYECKOE YCTPOKCTBO BBIMOJHAET TOTOBBIE K MCIOJHEHUIO KOMAHJIbl U 3aHOCUT
pe3ynbTathl B OJOK perucTpoB. Jlamee coaep>KMMoOe pPErucTpoB IepemaeTcs B
CUCTEMHYIO0 MaMATh WM Ha BHEIIHME YCTpoiicTBa. bosee monpoOHoe omucaHue
BBITIOJIHEHUS TPOLECCOPOM IMPOCTOM ONEPALMH CJIOKEHUS 2+3 MOXKHO HAWTH I10
aapecy http //www.intel.com/plt/cd/corporate/emea/rus/museum/mpuworks.swf,
3/1ECh K€ B TJIOCCAPUU MIPUBEECHO KPaTKOE OoNnucaHue (PyHKIUN BCEX YCTPOUCTB

CxopocTh paboThI Mpolieccopa 3aBUCUT B HACTOSIIIEE BPEMS, MIPEXK/IE BCEro
OT THUIIA U apXUTEKTYpPhl MIPOIIECCOPA, a TAKIKE OT €ro TAKTOBOM YacTOThl U 00ObeMa
wour-namsita.  [Ipoueccopsr Intel Pentum u Core HCHONB3YIOT TEXHOJOTHUIO
KOHBeliepHO! 00pabOTKM JaHHBIX, B PE3yJbTaTe YEro 3a OJWH TAaKT BBITIOJHSIETCS
HECKOJIbKO MAaIlIMHHBIX omepamnuii. MHOTosiiepHble TPOUECCOPhl  MO3BOJSIOT
YBEJIIMYUTh Mpou3BOAUTENLHOCTh [IK 3a cuer OJHOBPEMEHHOI'O BBINIOJIHEHUS
HECKOJIbKUX IMPOTPAaMM I0Jb30BATENsl HA Pa3HbIX SAPAX WM BBINOJHEHUS OJHOU
IpOTrpaMMbl Ha HECKOJBKHX Spax, €CIM OHa MNpeayCMaTpuBacT MHapauIeIbHYIO
MHOTOIPOIIECCOPHYI0 00paboTKy naHHbIX. CKOpocTh 00paboTKM HHGMOpMALUU
MPOIIECCOPOM MOJKET TaKke JHMMUTUPOBATHCS CKOPOCTHIO TMOCTYIUICHUS 3TOMU
uH(bOPMAIMH U3 ONEPATUBHOMN MaMSITH.

B 1990 roagy mporHo3upoBaioch - TakTOBas 4dacToTa mpoueccopa Intel
Bo3pacTeT K 2000 roay 10 900 Mrii, KOMMYECTBO TPAH3UCTOPOB B HEM - 710 40 MIIH.
mryk, kK 2005 rogy - 10 I'rn, 1 mapa. tpansuctopoB. Oanako B 2005 r. cTajno sicHO,
YTO MPOTPECC MOUIET IPYTUM IIyTeM - Pa3BUTUEM MHOTOSJIEPHBIX MTPOIIECCOPOB 03

YBEJIMYEHUs] UX pabodell 4acTOThl M KOJMYECTBA TPAH3UCTOPOB HA YHUIE (HO C
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YBEIMYEHUEM 4acTOThl cucTeMHOM mmHbl FSB o 1333 MI'n u ¢ noanepkkoit 64-
pa3psAHBIX BEIYUCIICHUN U TIAMSITH).
Pelitunr mponeccopoB Intel moxxHO mocmoTpers Ha caiite http://mwamw.

intel.com/ru R U/consumer/rating. htm.

9.2. Yuncer

Yumncer (chipset) - wHabop MHKpOCXeM MATEpPUHCKOW IUIAThl ISt
obecrnieyeHus1 pabOTHI IpoOIEcCCOpa C MaMAThIO U BHEIIHUMHU YCTPOMCTBAMMU.

Panbiie koMnbroTep UMEN 0 2-X COTEH MUKPOCXEM Ha MaTEpUHCKOM Ijare.
CoBpeMeHHbIE KOMIBIOTEPHI COJIEPkKAT JABE OCHOBHBIE OOJBIIHME MHUKPO " CXEMBI
quUIceTa, MO0 OJTHY MUKPOCXEMY :

1. TpexuunoBasi KOMIIOHOBKA (TPETUI YHUIT - IPOIIECCOP):

¢ ceepubiil MmocT (North Bridge) - onqun U3 1Byx BapuaHTOB:

- KoHTpoJuiep-koHueHTpatop mamsatd (MCH), kotopsiii oOecrieunBaer
paboTy mporeccopa ¢ MaMsAThIO U C BHIICOTIOICHCTEMOMN HIIH

-  koHTpoJuilep BBoda-BeiBojia (IOH) - ngns  mpomeccopoB €
UHTETPUPOBAHHBIM KOHTPOJIIEPOM TaMSITH;

¢ roxHBI MoCT (South Bridge) - koHTpoUIep-KOHIIEHTpATOp BBOIA-

BbIBO1a (ICH), o6ecnieunBaromnmii paboTy C BHEITHUMH YCTPONCTBAMHU.

2. JIByxumImoBas KOMIIOHOBKa JJisl HEKOTOpbIX npoueccopoB Corei’ u Core

KpOME€ TIpoIleccopa HCTOJB3YEeTCS TOJbKO OJHA OOJbINas MHUKpOCXeMa
yuricera (PCH - Platform Controller Hub), o6ecneunBatoimas paboty ¢ BHEITHUMHU
YCTPOMCTBAMU.

Pa3paboTkoii unnceroB a1t HacToabHBIX [IK 3anmmarorcs 5 kommanuii: Intel,
AMD, NVIDIA, VIA u SIS.

9.3. MaTepuHcKasi njarta
MarepuHcKas mara - iedarHasi 1iaTa, Ha KOTOPOH OCYIIECTBIISIETCS] MOHTaX

MHKPOCXEM U APYTUX KOMIIOHEHTOB KOMIIBIOTEPHOU CUCTEMBI.
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HaszBanue npoucxoaut ot anrauiickoro motherboard, nHOT1a KCTIONB3YyETCS
cokpamieare MB wm cioBo mainboard - riaBHas miara, B pyCCKHX HMCTOYHHKAX
UCIIOJIb3YETCS TaKXKEe Ha3BaHWUE CUCTEMHAs TiaTa.

Ha marepuHCKOI TU1aTe pacosiaraloTcss MUKPOCXEMBI YUTICETa, Pa3beMbl JJIsI
MOAKIIOYCHHST IISHTPAIBHOTO TIpoIleccopa, OIEPAaTUBHOM TaMSTH, JHUCKOBBIX
YCTPOMCTB, rpadUUecKO IUIaThl, 3BYKOBOM IUIAThI M JOIMOJHHUTEILHBIX BHEITHHX
YCTPOMCTB.

CymiecTByroT pasnudHbie crierudukanuu (Gopm-GhaKkTophl), OMHUCHIBAIOIIHEC
KOHCTPYKTHUBHBIE 0COOCHHOCTH MAaTEPUHCKHUX TLIAT.

®opMm-pakTop - cTaHAapT (cmenudukaiys), OMPEACNSIONUN pa3Meph
MaTEpHUHCKOM IJIaThl, PACIOJIOKEHNE KPENEKHBIX OTBEPCTHI, COKETa IIEHTPATLHOTO
IpoLECCOpa, CJIOTOB ONEPAaTUBHOM MaMATH, HHTEP(EHCOB IIMH, MOPTOB
BBO/Ia/BBIBOJIA, Pa3HEMOB IS TTOIKIFOUCHHUS TUTAHUS.

Hau6onee uzecten dpopm-pakrop ATX (Advanced Technology extended), ¢
JOCTaTOYHO OOJBIIUM Pa3MEpPOM, UYTO MO3BOJISET IMPOU3BOIUTENSIM pa3MeliaTh Ha
MaTepHHCKOH Iu1aTe HauOOoJbIlee KOJIMUeCcTBO ycTpoicTB. IlomHble cnienudukammm
MIpUBEICHBI Ha caiite http://www.formfactors. org/formfactor. asp.

[Ipumep pacmonokeHus: MOPTOB BBOJIa/BBIBOJIA HA 3aJHEH TaHETW Mare-
PUHCKOW TIaThl, IpUBEACHHBIN B cnierudukarmu AT X

Hanbonee BaXHBIMH MHUKpPOCXEMaMH MATEPUHCKOW TUIATHl SBISIOTCS Ce-
BEPHBIN W FOKHBIA MOCT 4dWrcera. VIMGHHO YHUIICET OMpeeNsieT, B 3HAYNUTEIb HOU
CTETNICHH, OCOOCHHOCTH MATCPHHCKOW TUIaThl W TO, KaKWe YCTPOWCTBA MOTYT
MOAKJIIOYAThCS K HEH.

B nactosimmee Bpems ¢upma Intel BBena kiaccudukaiuioo ¢BOUX MaTEpUHCKHUX
IaT 1O WX Ha3HA4YCHWIO (TabiWIa), TMOJIHBIA CIHUCOK MPHBEACH I10 aapecy
http://mwww.intel.com/cd/products/services/emea/rus/motherboards/desktop/323255.ht
m

Martepunckas miata Intel DG41TY

MarepuHckas T1UlaTa HWMEET pPaaAWaTOp IMACCUBHOTO OXJIKIACHHS IS

MHKPOCXEM YHIICECTA MCH, KpOMC TOro, HMMCECT BO3MOXXHOCTb ITOJKIIIOYCHHA
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JOTIOJTHUTENILHBIX BEHTWIATOPOB AJIs MOJep KaHusl HEOOX0AMMOTO TEMIIEPATYPHOTO
pexrMa paboThl MUKPOCXEM.

CymectByer emie OJIHa MajJ€HbKasi, HO OYE€Hb BaXXHas MHUKpOCXeMa
matepuHckoii miatel — BIOS (Basic Input-Output System — 6a3oBas cuctema BBOIa-
BBIBOJIa), a TaKXKe YyCTpoWcTBa JJis1 ee nuTaHusa — Mukpocxema BP BIOS wu
akkymyisitopHas Oarapeiika (BATTERY). Hasznauenwe 510l MHKpPOCXEMBI C
MOCTOSIHHBIM TMHTAaHUEM M HAJMYHEeM COOCTBEHHOU JHEPrOHE3aBUCHUMOW MaMATU
(mepenporpammupyemas Flash EEPROM):

KOH(pHUTYpHUpoBaHue KoMmbioTepa (mporpamma BIOS Setup) u coxpanenue
napaMeTpoB KOHPUTypaluu;

BBITIOJIHEHUE TIPOTPAMMBbI YaCOB U KaJICHIapsi KOMITBIOTEPA;

IpY BKJIIOYEHUHN KOMIIbIOTEpa:

-- BBIIIOJIHEHUE MPOrpaMMbl CAMOTECTUPOBAHHS;

-- IOMCK I'JIaBHOM 3arpy3ouHoit 3anucu (MBR) Ha nuckax;

-- nasiee MBR BbINOJIHAET CKAHUPOBAHKUE TUCKOB I IIOMCKA 3arPy304HOTO
pasnena, U, €CIIM OH HalJIeH, 3aIlyCKaeT B padOTy ONMEPAIMOHHYIO CUCTEMY.

B mporpamme BIOS Setup (koTopas 3amyckaercst HaxxarneM KiaBuim Delete
WIA JPYrO B MOMEHT BKJIIOYEHHS] KOMIIBIOTEPA) €CTh BO3MOXHOCTH HACTPOUTH
NOPSAOK YCTPOMCTB [JIsl IMOMCKA 3arpy34MKa OIEPALMOHHOM CHCTEMBI - €CJIU
Heo0XxoaumMo, ee MOkHO 3arpy3uts ¢ CD, DVD nucka nmmn naxe uepe3 USB-nopr.
DTa BO3MOXXHOCTh HEO0X0IMMa /Il YCTAaHOBKM HOBOM ONEPAMOHHON CHCTEMBI Ha
KOMIIbIOTEP (MM €€ IEPEyCTAaHOBKM).

Haznauenne ciioToB (pa3beMOB) HA MAaTEpPUHCKOM IUIaTe — IMOJAKIIOYEHHUE
pPa3IMYHBIX IUIaT COMNPSDKEHUS C BHEHIHUMU YCTPOMCTBAMU U peald3alius
JOTIOJIHUTENTLHBIX BO3MOKHOCTEH:

— PCI Express x16 - ToapKO 1JI1 COOTBETCTBYIOIINX BHICOILIAT;

— PCI Express X1 - HOBbIE 3BYKOBBI€, CETEBbIC TIATHI;

— PCI - ctapsie 3ByKkOBbI€, CeTeBbIC IUIAThI, BHyTpEHHHE MOAeMbl, FM-,

TV-TIOHEPHI.
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PCI (Peripheral Component Interconnect bus) - mmHa 1 1MOCOCTMHEHUS
nepudepuifHbIX YCTPOUCTB. BriepBrie MaccoBO MpUMEHITHCA Hadaja ajs Pentium-
CUCTEM.

[Ilmra PCI Express x16 npumma Ha cMeny wmmHe AGP, panee
MCIIOJIb30BaBLICHCS JIs TTOIKIIFOYEHUSI BUIEOKApPT.

BHyTpeHnHue mopThl, pacmojioKeHHbIE Ha MAaTepUHCKOM IMiaTe, CIIy>KaT AJis
MO IKJIFOYEHUS] YCTPOMCTB:

— Serial ATA - nuckossie yctpoiictea (HD, DVD) cooTBeTCTBYIOIIErO

THUIIA;

— ATA IDE - nucxkossie yctpoiictBa (HD, CD, DVD) cooTBeTCTBYIOILIETO
THUTIA.

ATA (Advanced Technology Attachment) - cnenudukarnus uaTepderica as
noakmoueHust 1uckoBbix yctpoiicTB. IDE (Integrated Drive Electronics) - auck co
BCTPOCHHBIM KOHTPOJUIEPOM yINpaBleHUs Uil MOAKIIOYEHHS] C TMOMOIIBIO
napawiensHoro unrepderica cnerupuranyu ATA.

Serial ATA - HOBBI MTOCTIEIOBATENbHBIN UHTEPPEIC TOAKITIOUCHUS TUCKOB.

Ka6emn nmoaxmouenus IDE u SATA

Buemmuii mopt — pazbeM Ha 3aJHEH WM NEPEAHEN MaHEIM CUCTEMHOTO
0JI0Ka, UCTIONB3YETCS AJISl IOAKIIOYEHHSI PA3IMYHBIX YCTPOUCTB:

— USB 2.0 — npuHTepsl, CKaHepbl, BHEIIHHE MOJEMbl, | V-TIOHEpHI,
KJIaBUaTypa, Mbllb, BHEIIHKUE JUCKOBbIE HakonuTenu, Flash Drive u MHOrO€ pyroe;

— |IEEE-1394 — mmudpoBbie BupacoKaMephl, JUC-KOBBIEC YCTPOICTBA;

— PS/2 — knaBuatypa v MBbIIIIb;

— MpU HAIWYUU HWHTETPUPOBAHHOW BHUIHMOIOACUCTEMBI pazbem DVI —
1ipoBo# BEIX01 HA MOHUTOP Wi VGA — aHaloTrOBBIN;

— TpW HAIMYUKW WHTETPUPOBAHHOW ayJUOTIOJCUCTEMBI Pa3beMbl I
MOJKIIOYEHHS KOJIOHOK U MUKPOQOHa.

Kpome Toro, Morytr mpucyrcTBOBaTh YCTApEeBIIME HA CETOAHSIIHUIN JCHb
HOPTHI:

— COM — wmpbIiib, MOJIEM U TIp.;
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— LPT — mpunrep, ckanep.

HoBsie unTepdeiicsl moaxmoueHuss BHemHUX yctpoiictB — USB, SATA,
IEEE-1394 (FireWire), DVI — nocnenoBarenbHbie muHb (Serial Bus) ¢ He-0obImM
KOJIMYECTBOM MpoBoJIoB (4 — 7) B kabene. [lapamnensubie nmmusl ATA IDE, LPT
MMEIOT 3HAYUTEIILHO 00JIbIIee KO-TMYecTBO MpoBoaHUKOB B Kabene (IDE 40 wm 80
npoBosoB, LPT — 18) u, co-0TBETCTBEHHO, KOHTaKTOB Ha pa3zbemax. CKOpOCTb
paboTHl COBPEMEHHBIX MOCIICA0OBATEIbHBIX IIIUH BHIIIE, YEM MapaUICTbHbBIX.

HambGonee gacto mcmonb3yercss B Hactosiiee BpeMs nmopt USB (Universal
Serial Bus — yHuBepcanbHas MocieaoBateabHas MHa), kotopas umeer 2 tumna: USB
u USB 2.0. Oco0eHHOCTH 3TOM IIMHBI:

— BBICOKasi CKOpocThb pabotel — 10 480 Mo/c ana USB 2.0;

— JUMHA Ka0es MOJAKIIYEHUs — 110 5 M;

— KOJIMYCCTBO ITOAKIHOYACMbIX YCT'pOfICTB (BKJ'IIO‘-IEUI paSMHO)KI/ITeJII/I) — a0

127;
— BO3MOYHO TOJKIIIOUYEHUE YCTPONCTB C PA3IMUYHBIMH CKOPOCTSIMH OOMEHa;
— BO3MOXHOCTh TOJKJIIOYAaTh U OTKJIIOYaTh YCTPOMCTBA Mpu padoTaroiiem
KOMIIBIOTEPE;

— BO3MOXKHOCTH T0JIaBaTh IMUTAHHWE HAmNpsDKEHHMEM S5 V Ha MaJOMOIIHBIC
nepudepuitHbix yetpoictsa (Tok A0 500 mA);

— KaOenb MOJKIIIOYEHUS MMEET pa3jM4YHbIEe Pa3beMbl JJIsl MOJAKIIOUEHUS K
KOMIIBIOTEPY (THUIT «A») U K BHELIHEMY YCTPOUCTBY (TUIl «By).

[Ilnra USB mpegocTtaBisieT B MOJHOM MEpPE BO3MOKHOCTH MCIIOJIb30BAHUS
texHoJoruu Plug&Play nnsi mepudepuitHbIX YCTPOWUCTB, T. €. MPH IMOAKIIOYECHUU
HOBOTO YCTpPOHWCTBa K paboTaromieMy KOMITbIOTEPY (HanboJjiee 4acTo B HACTOSIIEE
BpeMs — (PIAIII-HAKOTHUTENEH, BHEIIHUX )KECTKUX TUCKOB, «MBIIIb» HAa HOYTOYKaxX M
T. 1) TPOUCXOAUT €ro aBTOMAaTHYECKOE pAaclo3HaBaHWE M YCTAaHOBKa
COOTBETCTBYIOIIUX JpaiiBepOB, HEOOXOAUMBIX JIs1 paOOTHI C 3TUM yCTporcTBOM. [y
UCIIOJb30BaHus Oosbmmoro koimdectBa USB  mopTtoB mpu-mensitoresi USB-

KOHLIEHTPATOPHI (Xxa0bl), KaK BHEIIHNE, TAK U1 BCTPOECHHBIE B MOHUTOD, KJIaBUATypy U

mp.
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B mnpaiic-nuctax ¢upMm 1mo mpojaxe KOMIBIOTEPOB OOBIYHO MPHUBOJUTCS
KpaTkoe 0003HaueHUEe MAaTepPUHCKOM IJIaThl MPUMEPHO CIIETYIOIIEro BUA:

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

YTO O3HAYaeT:

marepuHckas rmiara Intel DG45FC, paswsem mpomeccopa LGAT75, uumcer
G45, mamate DDR2 ¢ gactortoit 800 MI'11, nuckoBsiit maTepdeiic SATAZ ¢ anmapar-
HOM moanepskkor auckoBbix MaccuBoB (RAID), mmuaa u ciaoter PCl EXpress,
3BykoBoii amanrep 7.1 (8ch Audio), uarerpuposannsie cereBoii amantep Gb Ethernet
(GBL), Buneoananrep ¢ Beixogamu DVI u HDMI, dopm-dakrop mini-ITX (171,45
MM X 171,45 mm).

9.4. OnepaTuBHasi NaMATh

OmneparuBHasi mMaMsATh — OJWH M3 OCHOBHBIX KOMIIOHEHTOB KOMIIBIOTEPA,
NpelIHa3HAYeHHbIM MJI1 XpaHeHuss uHdopManuu (mporpaMMm H oOpabaTbiBaeMbIX
nporpaMmMaMH JJaHHBIX) BO BPEMs UCIIOJIHEHHS MPOTPAMM Ha KOMITBIOTEpE.

Kpome ocHoBHO# oneparuBHoii namstu (RAM — Random Access Memory,
namsITh C MPOU3BOJBHBIM JIOCTYIIOM) COBPEMEHHBIE MEPCOHATIBHBIE KOMIBIOTEPHI
HUMEIOT TTaMSITh BUACOKAPTHI (C KOTOPOU paboTaeT MpOIECCOp BUICOKAPTHI), a TAKKE
CBEPXOMNEPATUBHYIO MaMsITh IIEHTPAIbHOTO Mpoleccopa (K3l MepBOro, BTOPOTO U
WHOTJA TpeThero YypoBHsA). s AOJrOBpeMEHHOro XpaHeHus HHpopMamu
UCIIOJIb3YIOTCS TUCKOBBIE W TIP. YCTPOMCTBA, KOTOPHIE MHOTIa HA3BIBAIOT BHEIIHEH
MaMSTBIO

Huricer, MCNONB3yEMbIM Ha KOMIIBIOTEPE, OMNPEAECISAET THIl OINEPATUBHOM
HaMsITH, KOTOPBIA MOKHO HCIIOIb30BaTh.

CoBpemeHHas onepaTuBHas mamsTh — nuHamudeckas (DRAM), conepxumoe
€€ OCTacTCsl HEM3MEHHBIM B TEUECHHE OYEHh KOPOTKOTO MPOMEXKYTKa BPEMEHH,
MO3TOMY TMaMsATh JOJDKHA TNEPUOJUYECKH OOHOBIITHCS (PEreHepUpOBATHCS).
3anoMuHAOMIMM  3JEMEHTOM JIMHAMUYECKON TMaMsITH SBISIETCS KOHIEHCarop,
KOTOPBI MOYET HAaXOJMUTHCS B 3aPSKECHHOM WM pa3psKeHHOM co-cTosiHuu. Eciu

KOHACHCATOP 3apAKCH, TO B H‘IGfIKy HaMsTH 3allMCaHa JOTM4YeCKast 1, CCJIK pa3pAXKCH
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— gnoruueckuid 0. B uaeambHOM KOHJEHCATOPE 3apsii MOXKET COXPaHATHCS
HEOTPAaHWYEHHOE BpEMs, B pEAIbHOM KOHJIEHCATOPE CYIIECTBYET TOK YTEUKH,
NO3TOMY MH(OpMaLus, 3alUCaHHas B JUHAMUYECKYIO Ma-MsITh, CO BpEMEHEM OyJieT
yTpadeHa B pe3yibTare pa3psAKU KOHJEHCATOPOB. EIWHCTBEHHBIM CIIOCOOOM
pereHepany XpaHUMOW B MamsATH UHGOpPMAIMK SIBISIETCS BBINIOJIHEHUE OTNEpalui
YTEHUs] W TOBTOPHOW 3alMCU JaHHBIX, BBIMOJHIEMBIX 4Ye€pe3 OMNpe/eIeHHBIC
MIPOMEXYTKH BpeMeHH (Hampumep, Kaxaple 2 mc ( mwummcekyHaa (1/1000 moms
CEKYH/Ibl)) BCEX slU€EK MaMATH. B 3TH MOMEHTBI MpOLEcCOp HAXOAUTCS B COCTOSTHUU
oxxkuganug. PereHepanus maMaTh NPOUCXOJUT TaKkKe IMPU BBHIMOJIHEHUHM KaxKAOM
ONEpaLMU YTEHUS TAHHBIX.

Syeilkn naMATH OpPraHu30BaHbl B MATPUIy, COCTOAILILYHD W3 CTPOK U
ctosouoB. [lonHbIN anpec sYEKM JaHHBIX BKIIIOYAET JBAa KOMIIOHEHTa — ajpec
CTpoKM U azapec ctoyidua. Ilpu yrenun wuHpOpManuMuM U3 NaMITH BHauaje
CUUTHIBAECTCSI MH(POpMALIKS BCEX SIUEEK MaMSATU IJI1 CTPOKHU C 33JaHHBIM aJIpecoM U
nomeraercsi B 0ydep BBona/BhIBOsIA. Jlanee B COOTBETCTBUU C aAPECOM CTOJOLA
TaHHble BBIOMpalOTC U3 Oydepa BBOMA/BBIBOJA M TIOCTYMAIOT HAa BBIXOJ
JUHAMUYECKOM mnamsTH. MHKpocXeMbl NaMsITH COCTOST U3 OTIEIbHBIX MAaTpHIL,
KaX/1asi U3 KOTOPBIX MUMEET COOCTBEHHYIO JIMHHMIO YTeHMs/3anucu. B aToMm ciydae
OJTHOBPEMEHHO CUMTBHIBACTCS WJIM 3aMHCBIBACTCS HECKOJLKO OHUT HH(pOpMAIHH.
KonunuecTBo nuHMiA onpeenser pa3psIHOCTh IIMHBI BBOIa/BbiBoAa. COBpEeMEHHbBIE
MHKPOCXEMBI aMATH 64-X pa3psiIHbIE.

EmkocTe MaTpuibl maMaTtu (MIyOMHOM aipecHOro mpoctpaHcTBa, address
depth) u ux xKomMuecTBO (Pa3psAAHOCTH) OMpEALNAeT OO0l 00bEM MHUKPOCXEMBI
namsiTd, KOTopble pazMenialorcess Ha Moayisix namsatu (DIMM — moaynu). DIMM-
Moaynb (Dual In-Line Memory Module) mmeer ¢ aByX CTOPOH JJIEKTPHYECKU
HE3aBUCHUMbIE KOHTAaKThl ISl MOAKIIOYEHHUsS K IIMHE KOHTpoJUIepa HaMmsiTH uyepe3
CJIOT, B KOTOPBIN OHM BCTaBIsItOTCsA. Hanbostee pacpocTpaneHHBIME sBIsiFOTCS 240-
KOHTaKkTHbIe 64-pazpsaneie Moayaun DIMM, nmeronue no 120 KOHTAKTOB ¢ Kaka0i

CTOPOHBI.
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XoTst uucio KOHTakToB y moayied DDR2 u DDR3 oamHakoBO, CIIOTHI,
NpEIHA3HAUYEHHbIE JUI1 NaMATH Pa3HOr0 THUMA, OTIMYAIOTCS PaclOJIOKEHHEM
«KIIFOYa» - mpopes3u Mexay KoHtakramu. [loaromy, ycrtanosute DDR3 SDRAM B
DDR2 DIMM wu Hao6opot He ymactcsi. SDRAM — MuKpocxema CHHXPOHHOM
auHamudeckoi mamstu (Synchronous DRAM), B koTOpoil mpouecchl 3amucu U
CUUTHIBaHMsI UHGOPMAIMK CTPOTO MPUBA3aHBI K TAKTAM CUCTEMHOM IIMHBI.

DDR SDRAM (Double Date Rate — yaBoenHast CKOPOCTh Iepeaaun JaHHbIX)
aBisiercs ciaeayrommM nokojaeaneM SDRAM. B otimuue or SDRAM namsaTh 3Toro
TUMA JaeT BO3MOXHOCTb BBIMOJIHATH JBa OOpaIleHus] K MaMsATH 32 BPeMs OJJHOTO
takta cucteMHor mmHB. DDR2 n DDR3 — mocraenyromme Moaudukanuy naMsaTu
DDR SDRAM, 1103BOJISIIOIIME 32 OJIMH TAaKT 3alMMChiBaTh WK cUuThIBaTh 4 (DDR2)
wm 8 (DDR3) 6;10k0B HaHHBIX, UMEIOT NOHWKEHHOE HanpsixkeHue nuranue (DDR -
2,5 B, DDR2 - 1,8 B, DDR3 - 1,5 B) u sanepromnorpeo6eHue.

9.5. YertpoiicTBa XxpaHeHust HH(pOpPMALUH

YcrpoiicTBa XxpaHeHuss WHGOpMaUM (BHEIIHAS NaMmsITh) — KOMIIOHEH-ThI
KOMITbIOTEPA, TMO3BOJISIOMIME MPAKTUYECKH HEOTPAHUUYEHHOE BpPEMSI COXPaHATh
Ooompmmme  00BeMbI  mWHGOpMammMM ~ 0e3  TOTpeOJICHUS  DJICKTPOIHEPTHH
(HEproHe3aBUCUMBIE).

[lepBbiMu Takumu yctpoiictBamu aiist [IK 6bun Floppy-nuckosonst (FDD) u
CMEHHBIC JUCKEThl — BHaYae mATHAI0NMOBEIE (5,25") emrocThio 360 K6 u 1,2 MO,
3areM TpexaronMoBble (3,5") eMkocThio 1,44 MO. B HacTosiiiee Bpemsi IpUMEHSFOTCS
PEAKO B CBSI3U C HIUPOKUM PACIIPOCTPAHEHUEM YCTPOUCTB (IBII-NTAMSITH EMKOCTBIO B
HECKOJIbKO rUra0aur.

[Ipumeuanue. Ha 6ompmmx 9BM B snoxy no nosisnenus [IK nis xpanenus
uH(bOPMAIMK UCTIOJBL30BATNCH OyMakHbIe TIepPOoKapThl, MepdOIeHThI, MArHUTHBIE
JIEHTBI U TUCKH.

Bunuecrep

Crnenyromuii 3Tan B pa3BUTUU YCTPOUCTB XpaHeHus: nHpopmarmu 1ist TIK —
BuHYeCTepHI (v xecTkue aucku — Hard Disk Drive, HDD), koTopsie B HacTosIIIee

BpEMA SABJIAIOTCA 00s13aTeNIbHBIM KOMIIOHECHTOM KaxxJ010 HaCTOJIBHOTO
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NEPCOHATBHOIO KOMIIbIOTEpa. B mpuHIMIE, MOTYT CyIIeCTBOBaTh O€3IUCKOBbHIC
ceTeBble pabovre CTAaHIMH M TEPMHUHAJbI, C 3aTPY3KON OMEPAlMOHHONW CHCTEMBI C
cepBepau pabOToM ¢ JUCKOBBIMU YCTPOMCTBAMU CEpBEPA, HO Ha NpakTuke Takue [1K
BCTPEYAIOTCA I0CTATOYHO peiko. B cyOHOYTOYKax BUHYECTEP MOKET OTCYTCTBO BaTh,
BMECTO HEr0 UCTOJIb3yeTCs (dUI-MaMATh O0JIBIIOTr0 00beMa.

[lepBriit BUHYecTep ¢ o603HaueHneM 30/30 6b11 co3aan koprnopauueii IBM B
1973 1. ¥ MO3BOJISIT HA IBYXCTOPOHHEM ATIOMHHUEBOM JucKke coxpansath 30 + 30
Mboaiit panapix. HazBamme 30/30 coBmagaer ¢ 00O3HAYCHHEM aMeEpPUKAHCKOU
BUHTOBKM THIIA «BUHYECTEP», OTKyJa M MPOU30OLUI0 HAUMEHOBAHUE YCTPOWCTB
XpaHeHus1 nH(POPMALIUU Ha KECTKUX AUCKaX.

CoBpemennbie BUHUeCTEpbl UMEIOT eMKocTh 500 ['0aiit u 6onee. Bunuectep
IpeACTaBIsIET COOOM MIIOCKYIO, TEPMETUYECKH 3aKPBITYI0 METALIMYECKYIO KOPOOKY,
BHYTPU KOTOPOIl Ha OOIIEH OCH HAXOJATCSI HECKOJbKO KECTKUX aTFOMUHUEBBIX WIH
CTEKJISTHHBIX TIACTUHOK KPYTJoi (popMbl

Bunuectep SATA 1000 GB Samsung HD103UJ, 32MB a1, 7200 o6/mun
(co cHATOM BepXHEN KPBIIIKOIN)

Beinyckarorcss BUHYECTEpbl B OCHOBHOM JIBYX pa3MepoB IHUCKOB ((popM-
dakrop) — 3.5 m 2.5 (mocnemHWE MPEUMYIIECTBEHHO I HCTOJB30BaHUS B
HOyTOyKax). IloBepXHOCTh KaXIOTro AMCKA MOKPHITA TOHKUM (eppoMarHUTHBIM
cjIoeM (BEUIECTBOM, CIOCOOHBIM [JIMTENBHOE BpPEMS COXPaHATh COCTOSHHE
HAMarHWYEHHOCTH). {7151 YTeHHsI M 3alMCH JaHHBIX B BUH-YECTEPAX UCIOJb3YIOTCS
IJIABAIOIIME Ha BO3AYIIHOW TOAYIIKE MAarHUTHBIE TOJOBKU. 3a30p MEXKIY
MarHUTHBIM CJIOEM U TOJIOBKOM COCTaBIsIeT JecAThble JOdM MHUKpPOH. Jlis
NEPEeMEIICHUS TOJIOBOK HCIOJB3YEeTCsl JJIEKTPOMAarHuT, a il OTCJIEKUBaHUS
MECTOTIOJIOKEHHSI IPUMEHSIETCSI aBTOMaTHUECKasi CUCTEMA PETyIUPOBaHMsI, KOTOpast
110 MAarHUTHBIM METKaM Ha IMOBEPXHOCTH OMOPHOTO JUCKA TO3ULMOHUPYET T'OJIOBKH B
HY>KHOM MECTE.

[TakeT MUCKOB BpalaeTcst HEMPEPBIBHO ¢ 00Jb1110# ckopocThio (7200 — 15000
00/MHH). 3amuch JaHHBIX OCYILECTBIISIETCS cieayoummM odbpazom. [lpu uzmen enun

CHJIbI TOKA, IIPOXOOAAIICTO 4€PE3 3allMChIBAIOIIYIO I'OJIOBKY, ITPOUCXOAUT U3MCHCHUC
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HAMpsHKEHHOCTH MarHUTHOTO TMOJIS B ILEU MEXKIY MOBEPXHOCTHIO U FOJIOBKOM, YTO
NPUBOJNUT K U3MEHEHHIO HAIIPSIKEHHOCTU MarHUTHOT'O MOJIsI Ha HEOOJBIIIOM y4acTKe
(beppoOMarHuTHOr0  TMOKPHITUS ~ OuCKa. HamarHu4yeHHble y4yacTKM M HE
HAMAarHUYEHHBIE COOTBETCTBYIOT NBOMYHBIM kojaaM | u 0. [l uTeHus: JaHHBIX
UCIIOJIb3YeTCSl ~ MAarHUTOPE3WCTUBHBIA  TPHWHIMUI,  KOTJa  CO-NPOTHBIICHHUE
MOJTyITPOBOTHUKOBOM TUICHKH, W3 KOTOPOU clienaHa T'OJIOBKAa YTCHUS, MEHSETCS B
3aBUCMMOCTA OT  HANPSDKEHHOCTH  MArHUTHOTO TOJII HAa  MOBEPXHOCTH
(GeppOMarHuTHOTO JUCKAa. DJEKTPUYECKUM CHUTHAI C TOJIOBKH YCHJIMBAETCS U
nepenaercss Ha 00pabOTKy B KOHTPOJUIEP >KECTKOTO HUCKA, PACTOJIOKEHHBIN B
yurcere. Bes anekTpoHuka, npeaHa3HaueHHas sl YIpaBJeHUsl JABUTATENIEM IpH-
BOJIa TUCKOB U AJIEKTPOMArHUTOM TOJIOBOK, a TaKXKe I YTCHUS U 3alMCH JTaHHBIX,
pacrojaraercsi Ha HeOOJIbIION MEeYaTHOM TUIaTe, YKPEIUIEHHON CHapYX U KOopIryca.
Bunuectep MOXeT MMETh 110 JECSITH AWCKOB. Ha MOBEpXHOCTH AHCKOB
pa3MevaroTcs TPACKTOPHH 3amucy MHPOPMAIMK — KOHIICHTPUYECKHE OKPYKHOCTH,
KOTOPBIE HA3bIBAIOTCS JIOPOKKaMU WM Tpekamu (track) W cekropa Ha KaxJou
nopoxke. Kaxmas mopoxka mMmeeT CBOW HOMEp. JIOpOXKKM € OJIMHAKOBBIMHU
HOMEpaMH, PacCIOJIOKEHHBIE OJHA HaJ JPYyrod Ha pa3HbIX AHCKaX 00pa3yroT
mHAp . KaX eIl CEeKTOp HA TOPOIKKE TAKKE UMEET HOMED, HyMepallysl HaunHAeTCs
c enuHHunbl. B omuH cekrop MoXker ObITh 3amucaHo 571 OalT JBOWYHOU
uHpopmaruu: 512 G6alT OTBEACHO AJIS 3alMCU HYXHOW MH(POpPMAIMH, OCTAbHBIC
M0/ 3aroJioBoK (mpedukc), onpeaesonmili Hayal0 U HOMEp CEKIMU U OKOHYaHUE
(cyduxkce), rie 3anrcana KOHTPOJIbHAS CyMMa, HY>KHas I POBEPKHU 1EIOCTHOCTH
XpaHUMBIX JaHHbIX. CEKTOPHI U TOPOKKU 00pa3yIOTCs BO BpeMs HU3KOYPOBHEBOTO
dbopmaTtupoBaHus NHCKa Ha 3aBOJE-M3TOTOBUTENE. B HOBBIX BHHYECTEpaxX YHUCIIO
CEeKTOPOB Ha BHEIIHUX JOPOXKKax OOJbIle, YeM Ha BHYTPEHHUX, W JUI1 HUX
WCIIOJIB3YIOT JIMHEHHBIN ciocob anpecanuu 6;10koB LBA (Linear Block Addressing),
KOT'/Ia BCE CEKTOPbI HYMEpPYIOTCS MOCJIEIOBATEILHO OT MEPBOI0 CEKTOpa HYJIEBOU
JOPOXKKH HYJIEBOT'O LWJIMHAPA A0 NOCJEIHETO Ha KpallHEW BHYTPEHHEN NopoxkKe. K

COBpPCMCHHBIM BHHYCCTCpaM HCIIPHUMCHHUMA oIcpanusa HHU3KOYPOBHCBOT'O
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dbopmaTupoBaHus MOJIb30BATENEM C IIOMOMIBIO CHEIUANTBHBIX TPOTpamMM (BO3MOXKHA
JUIs1 THOKUX JUCKOB U CTapbIX BUHYECTEPOB).

Heckosibko cekTopoB 00pa3yroT KIacTep — HAUMEHBIIYI0 aJIpecyeMylo
eUHUIYy Ha JUCKE IS UCIOJIb3yeMo#l ¢aitoBoit cuctembl. DopMaTp OBaHHE C
pPa3METKOM KIacTepoB U co3/1aHueM (DaillioBOM CUCTEMBbI Ha JAUCKE BBIMOJHSETCS C
MOMOIIBIO CTIEHNUATBHOU MPOTPAMMBbI, BXOJAIIEH B COCTaB ONEPALMOHHON CUCTEMBI
(MHOT[ITa HA CTAJAMM YCTAHOBKH 3TOW cucTeMbl). HedopmaTupoBaHHBIM THCK HE
MOKET OBITh UCITOJIL30BaH JJIs 3anucy (aitnos. Jlo hopMaTupoBaHHs KECTKAMA TUCK
MOYKHO Pa3OWTh HA JOTHUECKHE MUCKH (pa3aen BUHUYECTEPA WM TOM). DTO YI0OHO,
MOCKOJIbKY HAJIM4YME HE-CKOJIbKUX JIOTUYECKUX AMCKOB YIPOIIAET CTPYKTYPU3AIHIO
JTAHHBIX, XPAHIIIUXCS HA KECTKOM JHUCKE.

CoBpemMeHHbIE BUHYECTEPHl MOTYT 0Oe30TkazHo pabortats Oosiee 100 000
4acoB, cHCTeMa aBromarmueckoin pgedekrammu (S.M.A.R.T., Self-Monitoring,
Analysis and Reporting Technology) HezameTHO 1151 TOJIb30BaTeNsl 3aMEHSIET TUI0XUE
KimacTtepsl Ha pe3epBHbIe (eciu B BIOS Bxmouen pexum S.M.A.R.T.). Ecim Ha
BUHYECTEPE TOSBISIIOTCS IDIOXME CEKTOpa M MX KOJWYECTBO IOCTOSTHHO
YBEIIMUMBACTCSA, TO TAKOW BUHYECTEP Jy4YIlle 3aMEHUTh HAa HOBBIA. B HacTosuee
BpeMs Ha BHUHYECTEPHl MPOU3BOAUTEISIMU yCTaHaBimuBaercss | — 3-meTHUi
rapaHTuiiHbIi cpok. Bunuecteps! pupm Seagate u Hitachi o6bemom 500 I'6 coctosr
u3 5 auckoB ¢ mwioTHOCTHIO 3anmucu 100 I'6 Ha auck. Hitachi u Samsung ycnemmso
AKCIUTYaTUPYIOT B CBOMX BHHYECTepax AUCKU oObemoMm 125 I'0. Seagate Hapsny c
WD wuMeroT B cocTaBe CBOUX MPOAYKTOBBIX JIMHEEK BUHYECTEPHI C ILIOTHOCTHIO
sanmucu 133 1'0 Ha nuck. Jlumepwl peiHKa auckoB kiacca 7200/3.5”, kommaHuu
Seagate, Maxtor 1 WD, BBIITyCKaIOT TaKX€ BHEIIHUE KECTKUE IUCKH, BHITIOJIHECHHBIC
B OTHENbHOM Kopmyce c OmoxkoM mutanus, uHTepdericom USB wmu IEEE1394
(FireWire).

JlnckoBoa CD-ROM

B 1995 roagy B 6a3oBoii koH¢urypauuu IIK mnosiBuics nepBwlif mpuBoA
ontrueckux quckoB — CD-ROM (Compact Disk Read Only Memory, mocTtostHHOE

3artOMHUHAroIIee YCTpOfICTBO KOMH&KT-I[I/ICKOB). yCTpOﬁCTBO HCIIO0JIL30BaJIO
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MHOTOCJIOMHBIE KOMMAKT-AUCKUA auameTrpoM 120 MM u ToymmHoK 1,2 MM, eMKOCTh
aucka 650 — 700 Mbaiit. CD-nuck cocTouT u3 4-X clioeB (CBEpXy-BHU3):

1) 3ammTHBIN c0#l U3 noaukapOOHarTa;

2) cioi 115 3anucu uHQpopmaIuy;

3) oTpaXkaroIIui CIIOH;

4) ocHOBa U3 MOJIMKApOOHATA.

[Iporiecc U3roToBICHUS AUCKA COCTOUT U3 OTIEpAlUi HANIbJICHHEM ce-pedpa
WA 30JI0Ta OTPAXKAIOIIETO CJIOS HA OCHOBY, HAHECEHHU S HA HETO MPO3PavyHOTO CJIOS
U1l 3amicy WHGOPMAIMA M BBIIABIMBAHUM HA HEM YIIyOJieHWH, 00pa3yrommx
CIUPATbHYIO JTIOPOXKKY, MAYIIYI0 OT LIEHTpa AMCKA K ero Kparo. JlJis ImTaMmnoBKu
JUCKAa UCIOJb3YIOT MaTpuUIly-pOTOTUIl (MacTep-AuckK) Oynymero nucka. Ilocne
ATOr0 HA MOBEPXHOCTh TUCKA HAHOCST 3aUMTHBIN CJIOW U3 MPO3PAYHOTO TUIACTHUKA.

CD-ROM cuutsiBaeT HHGOPMAIIHIO C JUCKA C TOMOUIBIO JIA3EPHOTO Jyda C
IIMHOM BOJIHBI 780 HM, KOTOPBIN MO pPa3HOMY OTPAXAETCsI OT IMMOBEPXHOCTU AUCKA
(land — nenn) u yrioyOneHUE Ha MOBEPXHOCTH (pit — MUT). MUHUMAIBHBIA pa3Mep
nurta coctapisieT 0,88 MKkM, Iar 10poxeKk — 1,5 MKM.

[Ipu cuutbiBanuu uHGOPMAIMK JTyd Jla3epa OTpakaeTcsi OT JICHIOB H
nomnasaeT B (OTOMPUEMHHUK, OT TIMTOB CBET TOXKE OTPAXaeTCs, HO M3-3a
pachoKycHpOBKH y4a B (POTONPUEMHUK He monaiaeT. Jlanee BHICOKOYaCTOTHBIN HH -
dbopMalMoHHBI CUTHAT TpeoOpa3yercss KOMIApaTopoM B TOCIENOBATEILHOCTh
OPSIMOYTOJIbHBIX WMIYJIbCOB. JIMTENHHOCTh KAKAOTO M3 TOJYYEHHBIX TaKHUM
CIIOCOOOM MPSMOYTOJIbHBIX UMITYJIbCOB MIPEOOpa3yeTcs B ABOMYHBIN KOJI.

OcHoBnble xapakrepuctuku CD-ROM:

— CKOpPOCTb MepeauyM JaHHBIX — U3MEPSIETCS] B KPATHBIX JOJSIX CKOPOCTHU
MpourpeIBaTeNss ayauo KommakT-guckoB (150 KoOaiit/cexk) m  xapakrepusyer
MakCHUMaJbHYI0 CKOPOCTh C KOTOPOM HaKOMUTENIh TEepechlIacT JaHHBIE B
OTICPaTHBHYIO IMaMsATh KOMITbIOTEpa, Hampumep, 2-ckopoctHoii CD-ROM (2x CD-
ROM) 6yner cuntbiBath gaHHbIe ¢ ckopocThio 300 Kobaiit/cek., 50-ckopocTHOM (50X)
- 7500 Koaiit/cexk.;

76



— BpeMs JIOoCTyma — BpeMsi, Hy)KHOE JJIsl ToWcKa MHPOpMAIMd Ha JUCKE,
U3MEPSETCS B MIUIMCEKYHIaX.

JInckoBoa CD-RW

YcerpoiicTBO ucnonb3yercss Ay 3anucu uH@opmaumu Ha gucku CD-R
(omuokparnas 3amuck) U CD-RW (CD-ReWritable — mepe3anuchiBacMbIi TUCK).
Buemme nmoxosx Ha CD-ROM u coBmMecTM ¢ HUM 110 pa3Mepam AUCKOB U popmaTtam
3aMMuCH. 3auCh JaHHBIX OCYIIECTBIISIETCS C MOMOIIBIO CIIEHHUATBHOTO IPOTPAMMHOTO
obecrieueHrsT WA CPEACTB  OmeparuoHHON cucTembl. CKOpOCTh 3amucu
coBpeMeHHbIX HakomuTeneh CD-R cocrtaBisger 2x-48x. uck CD-R wmu CD-RW
uMeeT 4 cios (CBEepXy-BHU3):

1. 3a1MTHBIN CJIOM U3 NOJUKapOOHATA;

2. aKTUBHBIN CJIOM JJIs 3anMCU UH(pOpMaIUy;

3. OTpaKarOUMi CIIOW;

4. ocHOBa U3 MoJukKapOOHara.

MoskeT NmpUCYTCTBOBaTh TaK)K€ ITUKETKA JMCKAa, HAHECEHHas KpacKol Ha
3aIlMTHBIA cioil. Bo Bpemst 3ammcu uHpopmarmu akTuUBHBIN cioit CD-R aucka
HarpeBaeTcs Ja3epHbIM JIydoM (JiyiiHA BOJIHBEI 780 HM) U B MECTE HarpeBa nepectaer
npomycKkarb CBeT. B pesynapTare oTpakaromias CHOCOOHOCTh Ha Yy4acTKax,
MOJIBEPTHYTHIX JEUCTBUIO JIy4ya Jlazepa, yMeHbnaercsi. OJHUM W3 TUIOB aKTUBHBIX
cmoeB CD-R pucka, mmMpoko HCIONIB3YEMBIX HA CErOJHAIIHUA JEHb, SIBJISIETCS
1[MaHuH (cyanine).

AxtuBHbI ciioi CD-RW nucka moj BO3AEHCTBUEM JIa3€pHOTO Jiydya IpHU
3anmucu MHGOpPMAIMK HM3MEHSET CBOE arperarHoe COCTOSHHE C IEepexojoM H3
KPUCTAUTUYECKOTO COCTOSIHUSI B amMop(HOe. YUacTKM Jucka ¢ amMOp(HBIM CO-
CTOSTHUEM aKTHBHOTO CJIOS UMEIOT MEHBIIYIO CTENEHbIO OTPAKEHUS JTa3epHOTO Jyda
npu cuntbiBanuu wuHPopmammu. Ilpomecc ctupanus wunpopmanmu ¢ CD-RW
3aKTI0YaeTCs B 00pabOTKE TMOBEPXHOCTH JAHWCKAa JIydOM Jla3epa MEHBIICH
MHTEHCUBHOCTH, YEM MPH 3aUCH, B PE3YyJbTATe YEro aKTUBHBINA CJIOW MOJHOCTHIO
BO3Bpalaercsa B kpuctammueckoe coctosiHne. OcHoBa CD-R u CD-RW unmeer e

r1IaaKyr0 IIOBEPXHOCTh: IIPU M3TOTOBJIICHHMH OHA IIOJYYaCT pa3sMCTKY — CINIOIIHYIO
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cnupaibHyl0 KaHaBKy (Pregroove), HeoOXxomumyro i pabOThl  CUCTEMBI
aBTOCJICKEHMSI, 3aII0JJHEHHYIO OPTaHMYeCKUM KpacuTeIeM, KOTOPBIii HEMHOTO XYK€
OTpakaeT CBET, YeM IUIACTHK OCHOBBI. J[JIi CHHXpOHHM3AllMM YacTOThl TaKTOBOTO
reHeparopa co CKOpocThio BpaieHus qucka B CD-R kaHaBka BBINIOJHEHA HE B BHIIE
POBHO cIMpaiy, a C MUKPOCKOITMYECKUMHU OTKIIOHEHUSIMU — BOOYIISIUEH

D DI-IAMATH

Omm-naMaTh MOSIBUJIACH JIOBOJILHO JaBHO (TIEpBbIe 00pasmpl  ObLIH
paspaboTtansl kKommanumer Toshiba eme B 1984 1.), omHako ee MaccoBoe
MCIIOJIhb30BaHNE HAYAIOCHh C IIMPOKHAM PaclpOCTpaHEHHEM IHUPPOBBIX POTOKaMeEp.
CeroiHg MPOM3BOAMUTENM BIMYCKAIOT (IBII-NAMSITh HECKOJILKUX TUIIOB:

— ¢mm-kaptel Compact Flash (CF), SmartMedia (SM), MultiMedia Card
(MMC), SecureDigital (SD), Memory Stick PRO (MS PRO), Memory Stick (MS) u
xD-Picture (XD) — nyst paboThI ¢ HUMU HEOOXOIUMO YCTPOHCTBO UTCHUS (DIIIII-KAPT;

—  USB-¢mur-mamars  (Tak  Ha3biBaeMble  «QIDIIKW»);  MOCHESIHSSA
CaMOJIOCTaTOYHA M HE TpeOyeT NPUMEHEHHUS JOTOJHHUTEIbHBIX YCTPOWCTB IS
3aMmucH 1 YTeHus: nHpopMaImm, uMeeT pazbeM ais noakmodenus k USB-nopry TIK.
[Tonxoe wnaspanme ¢uoir-namatu Flash Erase EEPROM (Electronically Erasable
Programmable ROM) moxHO TiepeBecTH Kak «OBICTPO SJCKTPUUECKH CTHPAEMOE
IpOorpaMMHUpPYyEMO€ MOCTOSTHHOE 3alIOMHUHAIOIIEE YCTPOUCTBOY». Jpyrumu cioBamu,
GipII-aMATh — 3TO YHEProHe3aBUCcUMast (He TOTPEOIIIoIIas SHEPTUN P XPAHESHUN
JAHHBIX) TIepe3anuchbiBaeMas (JIaHHbIE MOXKHO CTEpeTh W 3alucaTh 3aHOBO MpU
MOMOIIM JJIEKTPUYECKOTO TOKA) MaMsITh, COJEPKUMOE KOTOPOW MOMKHO OBICTPO
crepets (Flash Erase). @mum-naMare — 3TO MOJYNPOBOJHUKOBAS MaMsATh 0COO0TO
tuna. Ee anemeHTapHas suelika, B KOTOPOW XpAaHUTCA OJUH OUT MHGPOpMAIINH,
npeAcTaBIsieT coO00M HE KOHIEHCATOP, a MOJIEBOM TPAH3UCTOP CO CHEIHATLHOU
AIIEKTPUYECKA HM30JUPOBAHHON 0071aCThIO, KOTOPYIO HAa3bIBAIOT «IUIABAIOIIM
3arBopom» (floating gate). DyekTpudeckuid 3apsij, MOMEIICHHBI B 3Ty 00JacTh,
CrIoCOOEH COXpaHAThCs MHOTHE rojbl. [Ipu 3amucu ogHOro OWTA JAHHBIX SA4YehKa
3apsKAeTC s, 3apsi/i MOMEIIACTCS Ha TUIABAIOIIMI 3aTBOP, IPU CTUPAHUU OH C 3aTBOPa

CHUMAETCS U sSueiika paspAxKacTCA.
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[lpeumymecTBa (QmAII-MaMATH TO CPaBHEHUIO C APYTHMMH CpPEACTBAMHU
NepeHoca W XpaHEHUs JaHHBIX OYEBHMJHBI — BBICOKAs HAACKHOCTh U YyIapo-
NPOYHOCTh (B pe3yibTare OTCYTCTBHS JBIDKYIIMXCS KOMIIOHEHTOB W TPOCTOTHI
MEXaHU4YeCKOU KOHCTPYKLIHUU HOCHUTENEH u HAKOTUTENEH), Majoe
AHEPronoTpeOJeHne M KOMMAKTHOCTb. (OJHAKO y HEe €CThb M HEJO0CTaTKU:
OTPAaHWYEHHOE YHUCJIO IUKJIOB Mepe3anucu (B HacToslee BpeMs 10 | MIH.) u
OTHOCHUTEJIHLHO MENJICHHas paboTa.

[locnennee OOCTOSITENHCTBO CBS3AHO C MPHUHIMIHAIHLHON OCOOEHHOCTHIO
pabotel ¢umm-namsatd NAND-apXUTeKTyphl: HENb3sl Tepe3anucarb COAEPKUMOE
OJTHOM OTIEJIIbHO B3ATOM €€ SYEUKH — MOXKHO TOJIBKO CTEPETh COIEPKUMOE
JOCTaTOYHO OOJBIIOTO OJOKAa sS4YeeK HaMsITH U TMOTOM 3amucarbh TyAa HOBYIO
uHpopMmauio. M3MeHeHne coaep;kuMoro oHoro oura (0aiita) maHHBIX BO (hiIdLI-
namsITd TPOUCXOJUT MO3TAlHO: CHAayala ¢ MUKpPOCXeMbl (aiu-namsitd B Oydep
CUUTHIBACTCS OJIOK AAHHBIX, MOTOM 3TOT OJOK CTUPAECTCS B MHUKPOCXEME, 3aTeM B
O0ydepe m3meHsieTcs HyXHbIM OuUT (OaifT) M OJIOK TAHHBIX CHOBA 3aIMCHIBACTCS B
MHUKpPOCXEMY.

Ha 6a3e ¢gumm-nmamsata pa3paboTaHbl MaCCHBBI XpaHEHUS JaHHBIX (HaIIpuMep,
Sun Storage F5100 Flash Array). OHu mnpenHasHaueHbl I TOBBIIICHUS
ObICTpOACHCTBHA 0a3 JAHHBIX U ONITUMHU3ALUHN APXUTEKTYpP CETel XpaHEHUs JaHHBIX
C LIENbIO YBEIMYECHUS TIPOU3BOAUTEILHOCTH ITPU CHIDKEHHUH 3aTpar. O0beM XpaHeHHs
nanueix B Sun F5100 Flash Array na 06a3e TBepIOTEIbHBIX (QIIAII-HAKOMUTENEH
MOXET JTocTUraTh AByX TepabaiT. Sun F5100 oOnanaer npon3BOaUTENLHOCTBIO 1,6
MJIH OoTieparnuid uTeHust U 1,2 MIIH oTepaluii 3aucH B CEKYHIY, UMEET MPOITyCKHYIO
criocoOHocTh 12,8 ['0aiit/c. YerporictBo notpedssier 300 Br. [To undopmanuu Sun,
ero pabouue mapamMeTpbl COMOCTABUMBI C CHUCTEMOM XpaHEHHs [aHHBIX Kiacca
OPEANPHUATHS ¢ 3 TBIC. JKECTKHUX IUCKOB, KOTOpHIE 3aHUMAIOT Oojiee 14 cToek |
MOTPEOISAIOT B IeCSITh pa3 0oJbIie tekTpodrepruu (40 kBr).

Crpumep

Ctpumep — ycTpOMCTBO Jisi pe3epBHOTO KomupoBaHus naHHbIX (backup) c

KECTKUX JHUCKOB Ha MAr"HuTHBIC JICHTHI. C‘II/ITaGTCSI, YTO XKCCTKHC IOUCKHU HE
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o0ecrneunBarOT JIOJDKHOTO  ypOBHA 0O€30MACHOCTU  JUIMTENLHOTO  XpaHEHUs
uHpopmaruu. s 6osee HaIEKHOTO APXUBHOTO XPAHEHUS JaHHBIX PEKOMEHIYETCS
IIPUMEHATh CTpuMepbl. OCHOBHOW 3a7a4yeil pe3epBHOTO KOMHUPOBAHUS SBISIETCS
obecrieueHre COXpPaHHOCTH OTIEpaTUBHOM MH(GOPMAIUH, NPEACTABISAIOIEH 00IbII0e
3HaueHue i1 JMoObX npeanpustuil. [loTtepu opranuzanmii, padoTarOUMX C
0aHKOBCKUMU CYETaMU KJIMEHTOB, OT OJIHOTO Yaca MpOCTOsI, BRI3BAHHOTO BPEMEHHBIM
c6oeM B paboTe KOMITBIOTEPHOTO 000PYIOBAHUS, MOTYT UCUNUCIIATHCS MUJUTHOHAMU
nosutapoB. IloTepw, BBI3BaHHBIC IOJHOM yTparo KOMMEPYECKOW WHGOpPMAINH,
MOTYT MPHUBECTH K MOJHOMY Kpaxy npeanpusatus. ExenHeBHOE MNpOBEAEHUE
pPE3€pBHOr0 KONMWPOBaHUA (a Jydllle 1Ba, TPU pa3a B J€Hb), XOTb U SBISETCS
HAWIy4YIIUM BBIXOJOM C TOUYKHM 3pEHHUSI O€30MacCHOCTU JAHHBIX, HO JIJISl XpAHEHUS
HECKOJIbKUX KOINMUN TpeOyercsl CIMIIKOM MHOTO MECTa Ha MarHMUTHBIX JICHTaX.
[loaToMy,  KpOM€  MOJHOTO  PE3EPBHOTO  KONUPOBAHUA,  IMPHUMEHSIETCS
MHKpEeMEHTabHOE U AuddepeHnaibHoe KonupoBaHue. B 3ToM ciywae mocre
NEPBOHAYATILHOTO TIOJIHOTO KOMUPOBAaHUS BCEl HEOOXoaAuMoW HHpopMaluu
BBITIOJTHSCTCS KOMHUPOBAHWE TOJHKO HOBOW W HW3MEHEHHOW wuHGopMarmu. Jlms
MHKPEMEHTAJILHOIO METO/a TOJIHOE KOMTMPOBAHUE MEPUOIUYECKH 10 BTOPSETCS.
10. MPOI'PAMMHOE OBECIIEYEHHUE

Bce mporpammuoe ob6ecneuenue (I10, software) mo HazHaueHWIo W
UCIIOJIb30BAaHUIO MOKHO pa3/ieuTh Ha 2 OOJIbIIME TPYIMIbl — CUCTEMHOE U
MPUKJIATHOE.

Cuctemuoe IIO — COBOKYNMHOCTH MHpoTrpamMMm g oOecreueHus padoThbl
KOMIIBIOTEPA.

[Tpukmagnoe [1O — KoMIUIEKC MPOrpaMm Ui pELIEHHS 3a/1a4 ONPENEICHHOTO
KJIacca KOHKPETHOW MPEIMETHOU 00JIacTH.

B 10 *%e Bpemsi, B COCTaB OCHOBHBIX CUCTEMHBIX CPEJICTB — ONEPALUOHHBIX
cucteM (OC) — BXOJAT U KOMIOHEHTHI npukiaaaHoro [0, nanpumMep, npocrenime
TEKCTOBBIE PENAKTOPHI, IPOTPAMMBI JJI1 pabOTHI C MylbTHUMEANA, ¢ VIHTEpHETOM U
apyrue. B coctase npukiiagHoro [10 MOXHO BBIAEINTE 0COOYIO IPYIITy — CPEACTBA

pazpabotku [10, Ha3HAUEHHE KOTOPBIX — Pa3padOTKa HOBBIX IPOTPAMM, B TOM UHCJIE
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U ONEPALMOHHBIX CHUCTEM. Tak 4To 3TH 2 OOJbLIME TPyHNbl UMEIOT HEKOTOPOE
IepeceyeHue 1o cBOUM KoMmoHeHTaM. MHorue npyrue rpymmsl 110 takke nmeror
o0IIMe  KOMIIOHEHTBI, HalpuMEp CHUCTEMa aBTOMATU3allUd  YIPaBJICHUS
npeanpusITHUsIMU padboTaeT ¢ cuctemMoil ynpasneHust 0a3oil nanHbsix (CYBJI), umeer
cpencTBa pa3paboTku, MoxkeT oomeHuBaThcsi nuHpopmarmeii ¢ CAIIP, u T. 1.

Knaccupukanus nporpaMmMHOro odecneyeHus

Knaccudurkaums nporpamMmHoro obecneyeHmns

Cucremuoe 11O [puxaaanoe IO
/ l \ MyasTu- i 1 ~
\‘ Meama [Ipouee
Ouepaunonnnse Hutepuer Cucremms —
/ cHcTeMBl o ABTOMATHIANNK
o yapasienus
Jpait- Cep Hrpn llp.('.'l‘l’lplllflﬂ.\l- O¢ucuoe
BHCHOE
Bephl 1o Cpeacrsa \ 1o
paspaborkn '
1o CVEL CAIIP

10.1. PoinouHnas kiaaccudukamnusa IO
Juyenzuonnvie v kKommepueckue npozpammor (commercial ware)
pacHpoOCTpaHsAECTCd HAa KOMMEpPUYECKOW OCHOBe. Jlnsg mosiydueHuss mpaBa Ha
UCIIOJIb30BaHUE TaKMX MPOrpPaMM HEOOXOAMMO KYIHTh 3K3EMIULIP IUCTPUOYTHBA
TakOW mporpamMmbl. [lopsiIOK HCIHOJb30BaHHE IPOrPaMMbl OTOBApPHBACTCS B
JIMIICH3MOHHOM COTIJIAIICHUH, MOMIMHHOCTh [10 moaTBeprkaaercs cepTU(hHKATOM
(Certificate of Authenticity), wuMelOIMM YHUKAIbHBIH KOJ KaXKIOHW KOIHH

auctpudyTusa (product key).

Becnnammnote npozpammor (freeware) — pacmnpocTpaHsroTcsl aBTOpamu
OeckopbIcTHO. Yare Bcero 3To HeOOJbIINE MPOTPAMMbI, HAMUCAHHBIC OJHUM HITH
HECKOJIbKUMHU TPOTPAMMHUCTaMHU JIUIsl ce0sl, M MPEMIOKCHHBIE UMH I OOIIEro

M0JIb30BaHuA. Takue mporpaMMbl MOKHO HaWTH B MIHTEpHETE.
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Ycnoseno-becnnammusie npozpammet (Shareware) 3aHuMarOT MPOMEKYTOUHOE
MOJIOKEHHE MEXKIYy KOMMEPUYECKUMHU U OecrulaTHeIMH mporpammamu. Camas
MaccoBas IpyIIa MporpaMm, B KOTOPYIO BXOJSAT MPAKTHYECKH BCE YTHIIMTHI, a YaCTO
U BeChbMa CEpPbE3HBIC, HY)KHBIC MHOTHM IPOTPAMMHBIC MAKEThI. DTH MPOTPAMMBI
NPEIOCTABIAIOTCS OECIUIaTHO, OJHAKO IO HWCTEUECHUHM OIPEAETICHHOTO CpoKa
HEOOXOIMMO 3aIIaTUTh WX aBTOPY WM PacTpOCTPAaHUTETIO HEOOJbINy0 cymMmmy. B
NPOTUBHOM CJIydae MporpaMMma JIM00 He 3arpykaercs, MO0 HaYWHAeT HaI0enaTh
mpoch0amMu 0 e¢ perucTparum.

IlIpoonvie eepcuu npocpamm (trialware) — 5TO0 MONHOICHHBIC BEPCHHU
KOMMEPYECKHX CUCTEM, KOTOPBIE MOYKHO UCIIOJIh30BaTh KAKOE-TO BpeMs OeCIIaTHO.
[lo ucTedyennn 3TOro BpeMeHu MpOorpaMMBbl ITPEKpaIaroT padboTaTs.

Jlemo-eepcuu (demoware) — AEeMOHCTpAIIOHHBIE BEPCHU KOMMEPYECKHX
IIPOTPaMM U WTP C OTPAaHUICHHBIMH BO3MOXKHOCTAMHU. Hanpumep, ¢ BBIKITFOUCHHON
byHKIIMEH COXpaHEHHs JOKYMEHTOB B TEKCTOBOM PEIAKTOPE, C OrPAaHUYCHHBIM
KOJIMYECTBOM 3amuceld B 0a3e JaHHBIX HH(MOPMAIMOHHOW CHCTEMBI WM C
HECKOJIbKUMH TypaMH B MT'Pax.

10.2. OnepaunoHHbIE CHCTEMBI

OnepannoHHAas CHCTEMA — KOMIUIEKC TIPOTrpamMM, 00eCcIIeUrBaroIuX padoTy
KOMITbIOTEpA.

Oynkunu copemennon OC s TIK:

. Ynpasnenue KoHQUTypaluei KOMIboTepa.

. YrpaBlieHre npo1eccaMu, MOTOKaMU U 3aaHUSMH.
. YIIpaBJI€HUE MAMSTHIO.

. O6ecneuenre nHOOPMAITMOHHOM 0€30TTaCHOCTH.

. YrpaBJieHre TI0JICHCTEMOH BBOIa-BBIBOIA.

. YIIpaBJICHUE BHEIIHEW NaMSATHIO.

~N O W Bk W N

. Yrpasnenue (HaiioBOi CUCTEMOIA.
8. [lonnepxka cerel.
B ynpaBnennu xondurypanueir kommnbiorepa (B8 OC Windows) kimrodeByro

pOJb HUIr'parOT AAHHBLIC, COXPAaHACMLBIC B PCCCTPC 9TON CHUCTEMBI (6333 JaHHBIX
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0O01IIECCTEMHBIX U M0JIb30BATENHCKHUX IAPAMETPOB) U MHCTPYMEHTAPH yIpaBICHUS
Windows (WMI).

IIpouecc B OC — wucnonHsemas nporpammMa M €€ JaHHbIE B 3aKpPBITOM
alpeCHOM TPOCTPAHCTBE, JAHHbIC 3alIUThl U MPOYKE OOBEKTHI, MPUHAIJICKAIIIE
Ipoueccy.

[ToTOK — HEKOTOpBIM KOMIIOHEHT BHYTPH IIPOLECCA, KOTOPBIM MOIY4YaeT
IIPOLIECCOPHOE BPEMS [l BBIIIOJIHEHUS.

3agaaue (job) — COBOKYIHOCTH IIPOIIECCOB, YIIPABISIEMBIX KaK €auHas
rpynmna. OC ympaBnsieT BUPTYaIbHOW MaMATHIO, KOTOPYHO NPOELMPYET Ha
bu3nyecKyro NaMaTh KOMIIbIOTEPA.

NudpopmanonHas 0€30MaCHOCTh  MpeIyCMaTpUBAaeT 3alMTy  JHOOBIX
pa3zieNsieMbIX CUCTEMHBIX O0OBEKTOB ((pailyioB, KaTaJOroB, MPOLECCOB, IOTOKOB U T.
1.),  ayTeHTU(pHUKAIMIO  [apojiel  Npu  perucTpauud,  NOpeAoTBpalleHUe
HECAHKIMOHUPOBAHHOTO JOCTYIA, ayJUT COOBITUN B CUCTEME (BEIIEHUE KYPHAIOB
COOBITHIA).

Hucnerdyep BBoja-BbiBoga OC mOAKIIOYAET MPWIOKEHHUS UM CHUCTEMHBIC
KOMITOHEHTBbI K BUPTYAJIbHBIM, JIOTHYECKUM U (PU3UUYECKUM YCTPOICTBaM, a Takxke
omnpeneiser HHPpacTPYyKTypPy, MOIICPKUBAIOITYIO IpaiBEPhl YCTPOMCTB.

VYnpaBneHue BHEIIHEH MaMAThIO BKJIIOYAET OpraHu3aluio padoThl ¢
KECTKMMU U TUOKUMH JUCKAMH, C ONTUYECKUMU TUCKAMH, MATrHUTHBIMU JICHTAMH,
GIPUI-NaMATHIO U IPYTUMH YCTPOMCTBaMU.

VYnpasnenue (aioBoil CHCTEMOW, OMNPEAENSIOEH METOAbl XpaHEHUS
uHpopMalM Ha JAucKax, BaxkHeWmas ¢yHkus moboi OC. Muorue OC
NOJAJCPKUBAIOT PabOTy C HECKOJbKUMHU (PaIOBBIMH CHUCTEMaMH, Harpumep,
Windows 2000, XP u ero 0ojee HOBbIE BEpCUU MOTYT YHPABIATH (PaIOBBIMU
cuctemamu NTFS (ocHoBHas mist MarHuTHBIX auckoB), FAT12, FAT16, FAT32
(6bum ocHoBHBIMU 11 DOS 1 Windows 3.1 - Me), CDFS u UDF (ns mazepHbIX
AucKoB). Jlyis yrpaBiieHUsl MCTOJb3yeTcs NpaiiBep (aillioBON CHUCTEMBI, KOTOPBIiA
qyepe3 ApaiBepbl yCTPOUCTB BHEIIHEH maMsITH paboTaeT ¢ mHpopMarnmend J0TnIecKux

TOMOB. OcHOBHBIE (yHKIMH paboTel ¢ HHpOpmMauuen (aiioBO CUCTEMBI —
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CreateFile (cozmare ¢aitn), ReadFile (uurtare daitin) u WriteFile (3ammcars B
aiin).

[Monnepxka cerei mpucyrcTByeT Bo Beex coBpemenHbix OC. B OC Windows
nosiBuiack ¢ Bepcuu 3.11. K yerpipem 0a30BBIM THIIaM CETEBOTO MPOTPAMMHOTO
oOecrieueHnsI OTHOCSITCS CETEBbIE CIYKObI, MPOrpaMMHbIE UHTEP(EICH CETEBOTO
nporpaMMHoro obecneuenus (cereBoie API), mpoTokossl u gpaiiBepbl yCTPONCTB
CETeBBIX  ajanTepoB. MHOrOypoBHEBas  apXUTEKTypa TMOIICPKKH  CeTel
obecrieunBaeT €€ JIETKYI0 paclMpsSeMOCTh TPHU TOSBICHUU HOBBIX CETEBBIX
MIPOTOKOJIOB U HOBOTO 00OPY/I0BaHUS.

Pa3Butue onepaunoHHbIX cucteMm 1 IK

IlepBbiii nepconanbHbIi KoMibioTep PC nosiBuwiics B koHie 1981 roga (IBM
5150 PC: 4.77-MHz Intel 8088 CPU, 64KB RAM, 40KB ROM, 5.25-niiMmoBBIii
dbaonnu-nuckoBoa) ¢ omnepanuonHoi cuctemoir PC-DOS 1.0. Jlanee Ha phIHKE
MOSIBUWIMCh Tak HaszbiBacMble [IBM-coBMeCTHMBIE NMEPCOHAIBHBIE KOMIIBIOTEPHI.
OmnepaloHHass cUCTeMa 3TUX KOMIbIOTepoB HazpiBasiack MS DOS 1.0 —
kopnoparus Microsoft npenocrasuna B pacnopsbkeHre GupM, Ipo-u3BOASAIINX STH
MaIlMHBI, TOYHYI0 KOMWUIO omepannoHHoW cuctembl PC-DOS. Bceero 6numo
BeITymieHo 12 Bepcuit 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 Bxonuna B coctaB WiINdows 95 1 oT-1embHO He BBITyCKaach.

Bce Bepcun MS DOS 6butn ogH03agauHbMu OC ¢ TEKCTOBBIM UHTEp(ericoM
U yIOpaBjeHUWEM U3 KOMaHAHOW cTpoku. [IpaBma, ocHOBHOW Tporpammoi TOTO
BpeMeHH, o0Jerdasiieii paboTy ¢ ¢aitnoBoii cuctemoi, 661 Norton Commander —
(ailioBbIN MEHEIKep, UIMEBIIMI J1Ba OKHA JJIs 1Moka3a nanok (directory — katajioros,
KaK MX TOTJ]a Ha3bIBIN) U (DaiijIoB.

OcuoBoit MS DOS 06bu1 1 (aitn — koManaHbIH iporieccop command.com.
CymiecTBoBaM emie 2 CKpbIThIX (aiina — ibmbio.com u ibmdos.com (wmm ux
a"ajiorn) — MoayJsb pacumpenus BIOS u Mmonyns 00paboTKu pephIBaHUM, a TAKKe
JOCTAaTOYHOU OO0JBIIOE KOJUYECTBO YTUIMT (CIIy>KEOHBIX MPOTPaMM) U JpailBepoB
BHEUIHUX YCTPOMCTB (IporpaMm Juis pabOThl C KJIaBUATypOMl, MBILUKOM, IPUHTEPAMU

U 1p. nepudepuent).
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HexoTtopsie komarnpt MS DOS MoryT HCTIONTb30BaTHCS ¥ B HACTOSIIEE BPEMSI
B KoMaHaHOM mHTepnperarope Windows (okao mporpammsl cmd.exe, moxoxee Ha
ceanc MS DOS, Ho uM He sABIsIOIIEECS, 00ECTIEUYNBAIOIIEM TEKCTOBBIN HHTEpdeiic
MeXxIy noJibzoBarenem u 3tou OC.

Jl1st paboThl C KOMaHAHOM CTPOKOM HaM0 Haxarh KiaBuimm Windows + R.

2. B nosiBuBIIemMcs okHe HanuimTe "cmd" 1 Haxkath Enter:

HexkoTopsie koMaH1bI

dir — mpocMoOTpeTh CrMCOK (aiiIoB TEKyIEro Karamora (mamnku);

VeI — y3HaTh BEPCHIO OTIEPALIMOHHOMN CUCTEMBI;

cd <uMs> — CMEHUTH KaTaJor;

md <uMs> — co31aTh IOIKATAJIOT;

C:\> D: — cMCHUTH TEKyIIHH;

COpY... — KonMpoBaHue (aiisos;

time, date — HacTpouTh BpeMs U J1aTy Ha CUCTEMHBIX yacax [1K u mp.

[TonHBIN CIMCOK BBIBOAMTCS 1O KoMaHe help, comepxut 86 koMaHI.

IepBoie Bepcuu Windows ucnonszoBamu MS DOS s cBoei HHCTALIALNAN
(YCTaHOBKM Ha KOMIIBIOTEP) WK 3amyckamuch u3 MS DOS.

Cospemennbie Bepcur WINndows He ucmonb3yroT it 3tux 1eneid MS DOS,
HO MOTYT 3alyCKaTh HEKOTOpbIe U3 mporpamm, HanucanHeiX 11 MS DOS B okne
WIM B TOJHO3KpaHHOM pexume. OaHako, cioxkHble nporpammbl 1t MS DOS
(HampuMmep, UTPHI), HE 3aImycKaroTes B ocneqaux Bepcusx Windows. [lis stoi nienm
MO>KHO HCT0JIb30BaTh porpammy DosBox (Free Software Foundation, Inc), Bepcun
KOTOPOW CyHIECTBYIOT i MHOrux coBpeMeHHbix OC. Hcrtopusa pazsutus OC
Microsoft Windows nauamace 20 HOsOpss 1985 r. ¢ BBIXOJOM IEpPBOI BEpCHUH.
Beimyckom a3toit  Bepcuu (upma Microsoft 3asBuima 0 CBOMX HaMEpEHHUSX
pa3pabOTKH  TEPCIEKTUBHOW MHOTO03aJaqyHON  OINEpPalfMOHHONW CHUCTEMBI  C
rpadguueckuM wuHTEpdeiricom it ObICTpo pa3BuBaroImmxcs IBM-coBMecTUMBIX
NEPCOHATBHBIX KOMITBIOTEPOB.

Windows 95 yxe He rpaduueckas obosouka mosms3osarens aust MS DOS

(kak 3TO0 OBUIO B MPENBIAYIIMX BEPCUSAX), a MOJHOLEHHas MHOrosanayHas 32-
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paspsiHas omepanuoHHas cucTeMa. XOTS IO0JIb30BaTeM MOTJIM BUACTH OKHO MS
DOS B nporuecce 3arpy3ku, cuctemadamensiia co6oit MS DOS 7.0 nocne Toro, kak
3arpy’kanach MOJHOCTHIO.

Cuctrema Windows XP co3naBamach Ha OCHOBE YCOBEPIIICHCTBOBAHHOTO
koga Windows 2000, mpuuem ObuUM pa3pabOTaHbl pa3IMYHBIC BEPCUM IS
10JIb30BaTej el TOMAIIHUX KOMIIBIOTEPOB U Ou3Hec-mosb3oBareneii: Windows XP
Home Edition u Windows XP Professional. 30 ssusapst 2007 roaa Obljia BEIIyIIEHA
B MPOJAXy elle OJHa HamucaHHas mojHocThio ¢ Hyias OC — Microsoft Windows
Vista. 22 oxta6ps 2009 roaa B npoaake oduuuansHo nosuiack Windows 7.

10.3. daiiioBBIE CHUCTEMBI

Daiinoean cucmema — METOJbl OPTaHU3AMKN XPAHEHUS] U UCIIOJIb30BaHUS
uH(GOPMAITMK BO BHEITHEH MaMSITH KOMIBIOTEpPA, KOTOPOH SBISIIOTCS MarHUTHBIC U
Ja3epHbIe TUCKH, (PIAUI-IAMSITh U IPOYHUE €€ BUJIBIL.

Kaxnast omepammoHHass cUCTeMa HMCIOJBL3YeT OJIHY OCHOBHYIO (haiIOBYIO
CUCTEMY, a TaKXe JOIMOJHUTEILHO MOXKET padoTaTh C HEKOTOPBHIMU JAPYTHUMH
(halIOBBIMU CHCTEMAMHU.

@aiin — yrnopsA04YCHHAs COBOKYITHOCTh MH(POPMAIIUN HA JTUCKE, UMEOIIast
ceoe uMms. [msa daitmoBoit cucteMbl NTFS Tteopermyeckm daitn — enuHHIA
uHpopmanuu, umetonias Homep B Master File Table (MFT, oOmeii TtabGmuie
(baiinoB), 0JHAKO HA MPAKTUKE BCE e OCHOBHOM aTpuOyT aiina — ero ums.

Coxpanenue uHopmaruu o Qaittax oOecrnieunBaeT (ailyioBas cuctema.
[IpaBuna nmeHoBanus (PaiiioB, CrIocOOBI JOCTyNA K JaHHBIM (haiisa, CTPYKTypa ero
JAHHBIX 3aBUCAT KaKk OT TUIA UCMOJb3yeMoM (haillloBOW CHUCTEMBI, TaK U OT THUIIA
¢aitna. daitioBas cuctema Oeper Ha cebsa pasmenieHue uHPopmanuu (aiina Ha
TMCKE, coXpaHeHne nHbopManuu 00 ATOM B TabwuIle (GailyioB TUCKa 1 00eCTICUCHHE
JOCTYyTIa K TUM JTaHHBIM.

Kpome nmenn kakapiil aitn MOKET UMETh U JPYyryue CBOMCTBA:

— pacmmpeHue UMeHH (aiiya, XapaKTepu3yIoIee ero TUM (CUMBOJIBI MOCIIe
NOCJICHEH TOYKH, CIIPaBOYHUK THITOB cM. http://open-file.ru/);

— atpuOyThI (APXUBHBIN, TOJBLKO UTEHUE, CKPBITHIN, IM(PPOBAHHBIN U IIP.);
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— BpeMsl CO3/IaHUs1, U3MEHEHUS, TIOCJICHETO OTKPBITHS;

— npaBa AocTyna (0e3011acHOCTb);

— MeTajJlaHHbIe (Ha3BaHUE, TeMa, KIIFOYEBbIE CJIOBA, aBTOPHI U TIP.).

Kaxxaplii JOTrMYecKuil paszien *KecTKoro AUcKa MOXKET ObITh oTdopmaru-
poBaH B TOW WM uHOU (haioBoit cucteme. Hampumep, ocHOBHOU (ailioBoM
cuctemoit OC Windows na siape NT siBasiercst NTFS. Ograko OC Windows mosker
Takke paboTarh u ¢ wHGOpPMAIMEH, XpaHAIICHCS Ha pa3jenax Jucka ¢ (aioBoi
cuctemoit FAT u FAT32

FAT32 sensercs camoii cTapoit m3 paccMaTpuBaeMbIX (DaliJIOBBIX CHCTEM H
yare BCEro HMCIOJb3YeTCsl Ha MEPEHOCHBIX (hIenI-HaKOMUTENIX — (ienkax uin
SD-kaprax.

NTFS ucnons3yercs Windows kak ocHOBHas (paiiiioBasi cucteMa JIJisi IMCKa,
Ha KOTOPOM YCTAHOBJIEHA 3Ta ONEpaluOHHas CUCTEMa, U OHa TAKXKE OTIMYHO
NOAXOJUT W JUIA JAPYTHMX BCTPOCHHBIX JTUCKOB W Pa3/IeNIOB JKECTKOTO JUCKa
KOMIIbIOTEpA 1o/ yrpasieHrueM Windows.

exXFAT saBnsercst 6ojiee COBPEMEHHBIM aHAJIOTOM yCTApPEBILIEH CHUCTEMBI
FAT32 u e€ monnepxuBaet 60bIlee KOIMIECTBO yeTpoicTB, ueM NTFS, Ho Bcé emé
HE TaK MHOT'0, KaK «Kjaccudeckyro» FAT32.

K mpeumyiiecTBamM B JaHHOM CIlTydae MO>KHO OTHECTH TOT (akt, yto FAT32
cTajla CBOCOOPA3HbIM CTaHIAPTOM M HMCIOJIb3YETCSl IO CHUX MOP BO BCEX CMEHHBIX
HOCUTENSIX 10 yMosdanuto. Eciu Bbl cerogus kynute duieniky wim SD-kapTy — «c
3aBojia» Ha HeWl Oyner ycrtaHoBieHa QaitnoBas cuctema FAT32. Chenano 3to B
MIEPBYIO OUYEPE/Ib IS TOTO, 4TO OBl Balll CMEHHBIH HOCUTEIh MOTJIH TIOI/IeP>KUBATh HE
TOJILKO COBPEMEHHBIE KOMITBIOTEPA U TKETa, HO M CTaphie YCTPOUCTBA U UTPOBBIE
KOHCOJH, KoTopble uMmeror USB mopT m ymeroT paboTarh TOJBKO C (hailioBOM
cuctemoit FAT32.

Opnnako, B CBSI3U C BO3PAacTOM 3TOM CHUCTEMBI, OHA UMEET U HEKOTOpbIE
HEJIOCTaTKH, OCHOBHBIM U3 KOTOPBIX SIBJISIETCS OrpaHUYEHHEe Mo pa3Mepy (aitna u

Bcero toma. Kaxaplii OTIenbHbIN (ail B 3T0# (aiiioBol cucTeMe He MOYKET UMETh
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pasmep Ooubine 4 TUrabaiT, a Bech pasuen ¢ daitnoBoit cuctemoit FAT32 e moxer
ObITH OO0JIee 8 TepabaiT.

NTFS — 310 Gosiee coBpeMeHHasi U TEXHOJOTHYHas QaiiioBas cucTema, o
4eM rOBOPHUT Jaxke pacimdppoBka abOpeBHaTyphl e€ Ha3BaHus -«new technology file
system». bosb1ie Bcero e€ moout onepaironHas cuctema Windows, 4To B 00111€M U
HE YIUBUTEIILHO — BEAb U TO, U IPyroe, pazpadoTaHo kommnaHuer Microsoft.

Hauwunas ¢ Bepcuu oneparmonHo# cuctemsl 0T Microsoft moa HazBanuem XP,
B koTopoii cuctema NTFS BrepBrie u cTana ctanaapTHOM, Ipu ycTaHOBKe Windows
JIUaJIOTOBOE OKHO 00513aTeNbHO MONPOCHUT Bac 0T(HOpMaTHpOBaTh CUCTEMHBIHN pa3jien
UMEHHO B 3Ty (ailoByto cucrtemy. Ha naHHBI MOMEHT cuHTaercsi, 4ToO 00
orpanndyeHusx ¢aitmoBoir cuctembl NTFS Bam, Teopernuecku, He HNpUAETCS
0ECTIOKOUTHCS €IlE TOJTHE TOBI.

[TomMuMoO OTCYTCTBUSI CEPhE3HBIX OTPAaHUYECHUN Ha pa3mep (aiiia u pasjena,
NTFS uMeer HECKOJIBKO TOTOJIHUTEIBHBIX MPEUMYILECTB, TAKUX KaK: MOJJIEpKKa
npaB JocTyna K ¢aitiam (A1 NoBbIIIeHUs! 0€3011aCHOCTH IaHHBIX ), )KypHATUPOBaHHUE
U3MEHEHUW (711 BOCCTAHOBIEHHsS (HalIoBOM CTPYKTypbl B ciydae c0os),
nmppoBaHue, TUCKOBBIE KBOTBI, ’ECTKUE CCHUIKHU, U IPYTUe COBPEMEHHbIE PYHKIIH,
koTopsie AenatoT NTFS uaeanbHoM 1711 CUCTEMHOTO JIMCKA.

K necuacthto, NTFS He coBmecTHMa ¢ OOJIBIIMHCTBOM JIPYTHX
ONEpALMOHHBIX CHUCTEM, TaK Kak OHa Opuia pazpaboraHa noxa TtpedoBanus OC
Windows. C Held OTIMYHO pabOTAOT BCE BEPCHUU OMNEPALUOHHON CUCTEMBI OT
Microsoft Haunnas ¢ XP u 3akaHuuBas 1ocjaeaHel Ha ceroAHsamHui 1eHp Windows
10, HO BOT mpyrue OC UMEIOT 3HAYUTEIIbHBIC OTPAaHUYCHUS MPHU paboTe ¢ HEMl.

K mpumepy, Mac OS MOXET TOJIBKO CUMTHIBaTh [AaHHBIE C JHUCKOB C
daitnosoii cuctemoit NTFS, HO He MoxeT 3anuchiBaTh Ha HUX. HekoTopsie penkue
JTUCTPUOYTUBBI IMHYKCA MOTYT UMETh BO3MOXKHOCTH 3amucH Ha qucku ¢ NTFS, o
OOJILIIMHCTBO BCE )K€ OTPaHUYEHBI JIMIIL YTeHneM nHpopmanuu. Hu oqna us Bepcun
Playstation ne moxer pabotate ¢ NTFS, tak xe xak u Xbox 360 ot Microsoft, u

muirs HoBasgs Xbox One moaaepKuBaeT 3Ty (ailJIoByIO CUCTEMY.
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exFAT 6buta BmepBbie mpenctaBieHa B 2008 rony u siBsieTcs HanOosiee
COBPEMEHHOM U3 pacCMaTPUBAEMbIX B 3TOU cTaThe (PalijIOBBIX CUCTEM, €€ MOIIepIKKa
onu1a qo6asneHa B Windows HaunHas ¢ Bepcuu XP npu nomoum ooHoBaeHuit OC.

QaiinoBas cucremMa exFAT Oblma co3maHa W ONTUMU3MPOBAHA IS
UCIIOJIb30BaHUsI HAa BHEIIHUX HaKOMUTENAX — (uemkax, SD-kapTax W BHEIIHUX
KECTKHMX JTUCKaX, ¥ IMPU3BaHa 3aMEHUTh co000M ycTapermiyto cuctemy FAT32. Ona
SBJSIETCST CaMOM JIETKOM M MPOCTOM (pailyToBOM CUCTEMOU Ojarojaps OTCYTCTBHUIO
Pa3IMYHBIX CIEIUATN3UPOBAHHBIX ocoOeHHocTter, mpucynmx NTFS, paBHO kak u
MPAKTUYECKH TOJHOMY OTCYTCTBHIO OTpaHMYCHMI Ha pa3Mmep (Qaiiia U pasnena,
KoTopwie umeer FAT32.

Taxxe exFAT oOnamaer Jydineil COBMECTUMOCTBIO € Pa3IMYHBIMU
onepaunoHHbIMU cuctemamu, ueM NTFS, u ycTpoiicTBa ¢ HEll OTIMYHO YHUTAIOTCA U
nepe3anuckiBatorcst kak Ha Windows u Mac OS, tak u Ha Linux (npu yciioBuu
YCTAaHOBKH HEKOTOPOT'O MPOTPAMMHOT0 00ecTieueHus ).

Tak kak exFAT nopnepkuBaercs omnepandoHHoW cuctemod Mac OS mo
YMOJTYaHHIO, TO BEPOSITHO OHa Oyzner MO/1IeP>KUBATHCS u
OOJILITMHCTBOM JPYTUX COBPEMEHHBIX JIEBACOB, C KOTOPHIM paboTaloT YCTPONCTBA
oT Apple, Hanpumep, uPpoOBEIMU KaMepaMH.

CoBpeMeHHbIE BEpCHUHM HWIPOBBIX KOHCOJIeH, Takue Kak Xbox One wu
Playstation 4, Takke mojaaep>kuBal0T ycTpoicTBa ¢ (aitnoBoit cucremoit exFAT, B
OTJIMYME OT UX npeasiaynmx Bepcuit (Xbox 360 u Playstation 3).

[Ipu opranu3anuu pa3enoB B NepBblid ceKTop aucka (uusiap 0, rosos-ka 0,
cekTop 1) 3aHOCHTCS IIaBHas 3arpy3ouHas 3amuch — Master Boot Record (MBR). B
HEW COJIEPKATCH:

1) ucrnonHsIeMBI KOJ — MpoTrpaMMa HadyadbHOUW 3arpy3Kd (BHECUCTEMHBIM
3arpy34mK — non-system bootstrap);

2) Tabymiiia pasenoB — tabnuia pazouenus aucka (Disk Partition Table).

B Ttabmune pa3OueHuss aucka cojaepiKarcs CBENECHUS O TOM, C KakKHX
LWIMHAPOB, TOJOBOK U CEKTOPOB HAYMHAKOTCS W KAKUMHM 3aKaHUYMBAOTCS

HMCIOIIMECCA Ha JUCKE pa3aciibl. B sToit Ta6J'II/II_[€ TAKKC COACPIKATCA YKa3aHuA A
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cuctemHoir BIOS, kakoil u3 pa3aenoB sIBISETCA 3arpy304HbIM, T.€. TJ€ CJEAYET
UCKaTb OCHOBHbIE (hailibl oONEepallMOHHOM cucTeMbl. CekTopa M JTOPOKKH
(bopMuUpYIOTCS BO BpeMsi HU3KOYPOBHEBOTO (POpMaTUPOBAHUS MPU MU3TOTOBJICHUU
YKECTKOTO JIMCKa (pa3mep cekTopa paBeH 512 Oair).

[lockonbKy (ailioBble CUCTEMBI SIBISIIOTCS OOLIMM XpaHWIMILEM (HailyioB,
MPUHAJICSKAIMX Pa3HbIM MOJIb30BATENSIM, CUCTEMBI yIpaBlieHUs dailiaMu J0JKHBI
o0OecrieurBaTh aBTOPH3AIINIO JOCTyMNa K (aiiaam. B o61iem Bue moa-xo 4 COCTOUT B
TOM, YTO TI0O OTHOIICHHUIO K KOKIOMY 3apETUCTPUPO BAaHHOMY TMOJIb30BATEIO JaHHOU
OTICPALIMOHHON CHCTEMBI [IJI1 KaXKIOr0 CYIIECTBYIOHIETo aiiia yKa3bIBarOTCS
JEIUCTBUSA, KOTOpBIE DPa3pElICHbl WIM 3alpelieHbl JaHHOMY IOJIb30BATEI0 WIH
rpymre noJsbs3oBareneil. B coBpemennbix OC s 11K npenonpenenens 3 OCHOBHBIE
IPYNIbl C Pa3HbBIMU MpaBaMU: AJMHUHHUCTPATOPHI, ONBITHbIE MOJIb30BATEJIH,
M0JIb30BATEJIH.

B ¢aitnossix cucremax FAT u NTFS moxer cyiiecTBOBaTh HECKOJIbKO
JIOTUYECKHUX JUCKOB (KaXKIbIil BUHYECTEP MOKET ObITH OJTHUM Pa3/IeNiOM WIIM MOXKET
OBITh Pa30UT HAa HECKOJIbKO JIOTUYECKHX JTHUCKOB, OOIIHME CETeBBbIE PECYPCHI MpHU
HE0OX0JMMOCTH TaK)KE€ MOTYT OBITh TIOIKIFOUEHBI KaK JJOTUYeckue TUcku). Kaxmpiii
JOTHYECKHA JUCK HMMEET WMs — JIaTHHCKas OykBa ¢ JBoeroumeM. A: m B:
3ape3epBUPOBaHbI IS (PIIOTIH-TUCKOBOJIOB; )KECTKUE, JIa3epHbIE, CETEBbIE TUCKU —
C:;, D:u 1. a.. C 3TOr0 MMEHU HAUMHAETCS AEPEBO KATAJIOTOB JUCKA (CM. pUCYHOK
3.3). IlonmHoe wums ¢aiina HauMHAETCS C MMEHM JUCKa, Jajiee€ MOXKET HATH
nepevyucieHre nanok (myTh K Qaity), mociaennuMm ujaetr ums ¢aii-ma. Hanpumep,
E:\Program Files\Microsoft Office\Officell\ Winword.exe. Takum 00Opa3om, B 3TUX
CHUCTEMaxX MOXET CYIIECTBOBAaTh HECKOJIBbKO M30JIMPOBAHHBIX (DalIOBBIX JEPEBHEB.
Kaxnprii ¢aiin umeer pacmmpenue (CUMBOJBI TOCJE MOCIEAHEH TOYKHM B MMCHH
daitna — Winword.exe, 3asB-kal2.12.2006.doc).

Ha TIIK wMoxer wucnoip3oBarbes Take OC LiNux, koTopas wuMeer
coOcTBeHHYIO (hailoByto cuctemy. llpuHImnuansHOe OTAMYME 3TOW (ailoBOM
CUCTEMBl — OTCYTCTBHE HMEH JHCKOB U paclmmpeHuil QaiinoB. D10

HCHTPAJIN30BaHHAaA (l)aﬁJIOBaSI CUCTCMA, BCA COBOKYIIHOCTL KaTaJIOTOB M (I)aﬁHOB
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npefcTaBieHa Kak eAuHoe JepeBo. Jlii MOAKIIOYEHHs] JAMCKOB HCIOJb3YETCs
oreparus MOHTUPOBAHUS TUCKOB K 0011Iei (paitnoBoit cucteme.

CD u DVD nucku ucnosib3yroT (aillloBble CUCTEMBI, MpPEIHA3HAYEHHBIE
CIIeIUAILHO JUII paboThl ¢ onTrueckumu guckamu (ISO 9660, CDFS, UDF u np.).

B ¢aitnooii cucteme FAT kaxnablid Jorudeckuil pa3zen qucka (ToMm) UMeeT
coOcTBeHHy0 Tabmuity pazmenieHus (aiinos (File Allocation Table — FAT), koTopas
BBINIOJIHSET JBe (YHKUUU: COJAEPKUT HHPOPMALUIO paclpeneseHnus JaHHbIX
KaKI0oro (aityia 1mo kKijacTepam paszjena Iucka B (opme CIUCKa CBSI3EH MOTyJIeH
pacnpeeneHus M yKa3blBaeT, Kakue KJIacTepbl CBOOOHBI.

Crpyxrypa Toma B FAT

Tom, oTdhopmaTrpOBaHHBIN JJIs1 UCTIOIb30BaHUs (hainoBoit cuctembl FAT,
pa3Medaercs Mo KiacTepam (MUHHMaJbHas ajapecyeMas enuHulla B (aiioBoi
cucteme). Pasmep kiactepa Mo yMOJMaHUIO OTpeEENsercs pasMepoM Toma. B
Ha3BaHue Bepcur FAT BXOJUT YHUCIO, KOTOPOE YKa3bIBAaeT pa3psIHOCTb,
OpUMEHSEMYIO ISl  HMISHTH(UKAIMU KJIACTEepOB Ha JUCKe. 12-pa3psaHblid
uneHtudukarop kaactepoB B FAT12 orpannunBaet pazMep TUCKOBOTO pa3zjena 212
(4096) kmactepamu. FAT 16 —3a cuer 16-pa3psaHbIX HASHTH(OUKATOPOB KIACTEPOB —
MOJKET afpecoBarh 10 216 (65 536) kmactepos. B Windows 2000 pa3smep kimactepa
FAT16 Bapeupyercs ot 512 Oaiit mo 64 KO, mostomy pasmep FATI16-toma
orpanndeH 4 ['6. Pasmep kmactepos, ucnons3yembrx Windows 2000, 3aBucut ot
pa3Mepa Toma

[lonmp30Barens WMeEET BO3MOXHOCTh YKa3aTh JPYrol pasmep Kiactepa,
OJIHAKO yCTAHABJIMBAaEMbIA pa3Mep HE MOXKET OBbITh MEHbBIIEe pa3z-mMepa IIo
ymoyanuto. Orpanunyenue cucteMbl FAT Ha pasmep JIOTHYECKOrO JAHUCKa
coctaBisier 4 Gb. daiinoByro cuctemy FAT, HE peKOMEHI0BAIOCH WCIOJL30BaTh
IUIE TOMOB, pa3Mep KO-TOPBIX mpesbiinan 511 Mb.

daitnosas cuctema FAT32 Bnepsrie nosemiack B Windows 95 OSR2, 3arem
ucnonp3oBanack B Windows 98 u Windows ME. FAT32 ucnionbs3yer 32-pa3psaHbie
UACHTU(DUKATOPHI KIACTEPOB, HO MPHU ATOM pe3epBUPYET cTapime 4 OuTa, Tak 4TO

s dexkTuBHBIN pa3Mep HaeHTU(UKaTopa Kiactepa coctaBisier 28 Out. [lockobKy
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MakcUMalbHbIN pa3sMep kinactepoB FAT32 pasen 32 KO, teopermuecku FAT32
MOXET padoTarh ¢ 8-TepabalTHBIMH TOMaMU

[TomumMo GoJIBIIIETO TPEAETHHOTO YUCIIa KJIacTepoB npeumymiectBoM FAT32
nepenq FAT12 u FAT16 sBmsercs ToT (akT, 4TO0 MECTO XpaHEHUS KOPHEBOTO
karajiora FAT32 He orpanndeHo npeaonpenesieHHON 001acThI0 TOMa, IO3TOMY €ro
pasMep He orpanumdeH. Kpome to-ro, nms OGonpinen HagesxHocTd FAT32 xpanut
BTOPYIO KOTIHIO 3arpy3ouHoit 3anucu. B FAT32, xak u B FAT16, MakcumabHBIN
pasmep daiina paBeH 4 1’0, MOCKONBKY AHMHA (aiiyia B KaTalore ONMuChIBacTcs 32-
OWTHBIM YHCIIOM.

daiinoBas cuctema N'TFS obecnieunBaet mpon3BOAUTEIHPHOCTh, HAJIC)KHOCTh
U COBMECTHUMOCTb, KOTOPBIE HE B COCTOSIHUU ITPENOCTaBUTh (aitioBas cuctema FAT.
NTFS pa3pabarsiBasiach ¢ 1eIbI0 00eCTICUeHHs] BBICOKOW CKOPOCTH U HAJIEKHOCTH
BBITIOJIHEHUST omepanuii ¢ Qainamu (BKJIIOYas YTEHHE, 3aluch, IOUCK) MpH
UCIIOJIb30BaHUM JAUCKOB Oosbimmx o00beMoB. NTFS wucnons3yer 64-pazpsanHbie
UHJEKCHl KiaacTepoB. D10 mo3Bojisier NTFS anpecoBats TomMa pasmepom jgo 16
ak3abaiT (16 muwmmmapaoB I'0).

NTFS moanmepxuBaeT KOHTPOJb JOCTyNMa K Mmankam W (aiaaMm Kak i
JIOKAJIbHBIX, TaK U CETEBBIX PECYPCOB.

Kak u apyrue ¢aitnossie cuctemsr, NTFS gemut Bce nosie3Hoe mecto nucka
Ha KJIacTepbl — ajgpecyeMble OJIOKH JAaHHBIX, pa3Mep KOTOPBIX MOXKET ObITh OT 512
OaitT no 64 KoOaiit, cTanmapToM cuuTtaercs kinactep pasmepom 4 Koaiir.

Onno w3 Baxuednmx cBOUCTB NTFS — eoc-cmanasnusaemocms. Ilpu
HEOXKUIAHHOW OCTAHOBKE CHCTEMBI IIEJOCTHOCTh MeTamaHHbIX Toma FAT moxer
OBITH yTpaueHa, YTO BHI30BET IMOBPEKICHUE CTPYKTYPHI KaTAJIOTOB U 3HAYUTEIHHOTO
obobema ganHbix. NTFS Bemer KypHan W3MEHEHMH METAJaHHBIX IIyTEM
MIPOTOKOJMPOBAHNUS TPAH3aKIHWKA, ITOATOMY IEJIOCTHOCTH CTPYKTYp (ailmoBoi
CHCTEMBI MOKET OBITh BOCCTaHOBJICHA O€3 OTepH MHPOPMAIIHH O CTPYKTYpE (aiiyioB
WIM KaTaJloTOB (OJHAKO JaHHbIe (hailioB MOTyT OBITH MOTEpsiHbI). TpaHzakius —
omeparysi, BBIIOJHAIOMAICA MO MPUHIUIY «BCe WM HUuYero». lIpum Heymaunom

BBITIOJTHEHUH OTlepaluu B BaitioBoii cucteme npoucxoaut omkam (roll back), mocne
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KOTOPOT'0 CUCTEMA BO3-BpaIlla€TCsl B UCXOIHOE COCTOSIHUE, B KOTOPOM OHa ObLiia 110
Hayvajia TPaH3aKI1H.

B NTFS Bce manHble, XpaHsIuecs Ha TOME, cojaepkarcs B daitmax. ITo
OTHOCHTCS U K CTPYKTypaMm JaHHbIX, UCIIOJIb3YEMBIM J1JIsl IOUCKA U BEIOOPKU (ailios,
K HAYaJIbHOMY 3arpy304HOMY KOJIy U K OUTOBOM KapTe, B KOTOPOU PErUCTPUPYETCS
cocTosiHME mpocTpaHcTBa Beero ToMa (Meraganubie NTFS). Xpanenune Bcex BHIoB
JTaHHBIX B (haiiax mo3BoJsieT (HaiIoBOM CHCTEME JETKO HAXOMUTh U MO CPKUBAThH
TaHHBbIC, a KKIBIA (Daiii1 MOXKET OBITh 3aIIUIICH JECKPUIITOPOM 3ammThl. Kpome
TOT0, TIPH TOSIBJICHUH TIOXKUX CeKTOpOoB Ha Aucke NTFS moxeT nepemecTuTh (haiiib
MeragadHbiX. Jluck NTFS gemurcs Ha nBe wactu. IlepBeie 12% naucka OoTBOASTCS
nox MFT 30Hy — npoctpancTBO, B KOTopoM pacteT daitn MFT (Master File Table,
riaBHas Tabimua QaitioB). 1o caenaHo s Toro, 4ytoosl ¢aitn MFT He Obin
¢parmentupoBad. Ho korja Bce ocTalbHOE€ MECTO Ha JMCKE 3aroJIHSAETCS — 30Ha
MFT MoeT HeCKOJbKO pa3 yMEHbIIAThCs B JiBa pa3a, Mo-Ka 3TO BO3MOXKHO (Ha
OobIIMX AUCKaxX 3Ta 30Ha — Jnecsatku I'b um momHocthio mon daiin MFT He
HCTIOJIb3YETCH ).

Ctpykrypa Toma B NTFS

MFT peamm3oBaHa Kak MacCHUB 3amucei o ¢aitnax u mankax (Homep B MFT,
UM, pa3Mep, OJIOKEHUE Ha JUCKE OTAEIBbHBIX (PPArMEHTOB U T. 1). Pa3mep kaxnoi
3armucu o (aitne guxcupoBan u paBeH 1 K6. Kpome MFT B xopHeBoM karanore
kaxnoro toma NTFS umeercs naGop daiinoB meragaHHbIX ¢ uH(bOpMAaIUEH,
HE0OX0AUMOM 1JIs peau3aluu CTPYKTYphI PaiioBoit cuctembl. FMiMeHa Bcex Qaitnon
merananHbix NTFS HaumHaroTcst co 3Haka mosuiapa ($), XOTsS 3T 3HAKU CKPBITHI.
Tak, umsa daiima MFT — $SMFT . Ocrampabie daitmel NTFS-toma siBistroTest
0OBIYHBIMU (DaiiIlaMu U KaTaIOTaMH.

®daitnossie cucteMsl CD 1 DVD nuckos — CDFS u UDF.

CDFS wmn ¢aitnoBas cucteMma CD-ROM, mMmeeT OTHOCHUTEILHO TPOCTOM
dopmar, ompenencHubli B 1988 romy mpumenutenbHo kK HocutemsiM CD-ROM,
npeaHa3HaYeHHbIX ToNbko s yteHus. B OC Windows peam3oBana CDFS

coBmectuMas co ctanaaptom ISO 9660, kortopas noaAepKUBaET JJIMHHBIE UMEHA
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daitmoB B cootBercTBUU ¢ ISO 9660 Level 2. ®opmar CDFS ouens mpocT u
MO3TOMY €My IPUCYI PSJl OTPAaHUYCHU:

— JUUTMHA UMeEH (DaiiioB 1 KaTajloroB HE J0JDKHA MPEBbIAaTh 32 CUMBOJIOB,;

— [IyOMHA BJIOKEHUS KaTaJOTOB HE MOYKET MPEBBIIIATH & YPOBHEN.

CDFS cuwuraercs ycTtapeBIIMM (OpMaroM, MOCKOJBKY MPUHAT HOBBIN
cTtaHgapT uia KommakT-auckoB — Universal Disk Format (UDF). Windows
noaaepxkuBaeT daitnopyro cuctemy UDF, coBMectrmytro co cranmaptoM ISO 13346.
Accommams OSTA (Optical Storage Technology Association) onpenemniaa UDF B
1995 roay kak gopmaT MarHUTOONITUYECKUX HOCHUTENEH, rIaBHbIM oOpazom DVD-
ROM, npenna3nadennsiii ansg 3ameasl CDFS.

11. OC MICROSOFT WINDOWS

Hctopus pazsutust OC Microsoft Windows nauanace 20 HosiOpst 1985 1. ¢
BBIXOJIOM TepBOW Bepcuu. Beimyckom 3toii Bepcun pupma Microsoft 3assuna o
CBOMX HaMEPEHUSX pa3pabOTKU MEPCHNEKTUBHONW MHOT03aJauyHON ONepalnoH-HOU
cucTeMbl ¢ Tpadudyeckum wuHTEp(Peiicom s ObICTpO pa3BuBawmmxcs [IBM-
COBMECTHMBIX MEPCOHATLHBIX KOMITBIOTEPOB.

Windows 1.0 Moria ucnois30Barhk 256 LBETOB, UMENA OKHA U3MEHAEMOTO
pasmepa, 007acTb CBEPHYTHIX MporpaMM (TIEpBOHAYATIBHYIO KOHIICTIIIHIO ITaHEeI!
3aj1a4), ClIOCOOHOCTh HACTpanBaTh BUJ OKOH. MiCrosoft Bkimrounia B Hee TO, 4YTO MBI
tenepb HazpiBaeM Ilanens ympaBiaenuss. OHa MMena 3J€MEHTHl MHTEpQelica,
KOTOpBhIC MPUCYTCTBYIOT B ceromusmmux Bepcusax Windows kak mons
pPEeNaKTUPOBAHMS, KHOTIKH, MOJIOCHI MPOKPYTKU U MyHKTHI MEHIO.

B untepdeiice Windows 1.0 okHa MOTIM OBITh pa3BEPHYTHI, CBEPHYTHI WIIN
pacnosioxensl psiaoM (tiled). OxHa HE MOTIIM TIEpeceKaThCs, YTO OBLIO HEYTOOHO MPH
paboTe ¢ OOJBITNM WX KOJMIECTBOM.

B cuctemy ObUIM BKIIIOUEHBI MPWIOKEHUS: MEHEMXep (PaiiioB, KajleHIaph,
KapTOTEKa, 3alMCHas KHUXKKA, KalbKYyJIATOp, 4Yachbl M TEIEKOMMYHHUKAI[IOHHBIC
nporpammbl.  [lonb3oBatenb  MOT  MEPEKIIOYATbCS  MEKIY  HECKOJIbKUMHU

3alylIeHHBIMHU IPOTrpaMMaMH, T.€. CUCTEMA Obljla MHOT03a/1a4HOM.
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Windows for Workgroups 3.11 ¢ moaaepKkoi 0 THOPAHTOBBIX CETEH BhIIIIEIT
15 deBpamnsa 1994 r.

Yyts panbiie, B aBrycte 1993 r. mosBunack HoBas OC — Windows NT 3.1
(«<HoBass Ttexnosoruss» — New Technology, Tak odunuaibHO TpakTOBaIM
ab6pesuarypy NT B Microsoft). Microsoft co3gan HOBYIO OnepallMOHHYIO CUCTEMY
¢ nyms1. Windows NT 6b11 nepBoii oneparimonHoi cuctemoir Windows, kotopas
OblIa MpeaHa3HAuCHA JJIs OpTaHU3alliH BBIICIICHHOTO (DaiiIoBOTO cepBepa B COCTaBE
JOKAJTbHOW CETH W BKJIIOYAla TOJJEPKKY BBICOKOTIPOU3BOIUTEIBHBIX KIIUCHT-
CEpBEpPHBIX OW3HeC-pwIokKeHnH. OrnepallMoHHass CUCTEMa HMeJla PSJI HOBBIX
KITFOYEBBIX OCOOEHHOCTEW: MPHOPUTETHBIA MHOTO033JauHbIM TIJIAHUPOBIIUK IS
Windows-nipuiioskeHwii, ”HTErpupOBaHHas pad0oTa C CETSIMHU, pa3TPAHUICHUS TIPaB
noJib30BaTesiel I cepBepa jgomeHa, mojajaepxkka OS/2 m POSIX monacuctem,
MOJI/IepKKa MHOTOTIPOIIECCOPHOM apXHUTEKTYphl, HOBas OoJiee HallexKHas (aitioBast
cuctema NTFS.

Peanmbno OC Windows nHayaja mHMpOKO HCIOJBL30BaThesi B 1995 r. ¢ BbI-
xonoM Bepcun Windows 95, umeBmieli HOBBIM Trpaduueckuii UHTEpQENC, OUeHb
ynoOHbIM B pabdote. OCHOBHas Macca MPHKIATHOTO MPOTPAMMHOTO 00ECIIeUeHUS
ctaiga Bbimyckatbes st atoit OC. Windows 95 yxke He rpaduueckas 000s104ka
noss3oBarens 1t MS DOS (kak 310 ObUI0O B MpEABIAYIIMX BEpCHUX), a
IIOJHOLICHHAsT MHOroO3ajadHas 32-paspsjaHas  oOIepaluoHHas cucTema. XOTd
noJib30BaTend Moriu Buaerh ok-HO MS DOS B mpormecce 3arpy3ku, cucTema
3amensia coboir MS DOS 7.0 mo-cne toro, kak 3arpyxanack nosHocteto. OC Ha
sape NT monydunia mmpokoe paclpoCTpaHEHHE CPeau OOBIYHBIX TOJb30BaTENECH ¢
BoIyckoM 25 oktsa6pst 2001 r. OC Microsoft Windows XP, koTopast nMena HOBBI#
rpaguueckuii uHTEp(eric, HCIOJb30Bala, KaK OCHOB-HYIO, (ailloByI0 CHUCTEMY
NTFS u nMena BO3MOKHOCTh pa3TpaHUYCHHS TPaB MOJIb30BaTeNCH Ha JTOKAITHLHOM
KOMITBIOTEPE. Cucrema  Windows  XP  co3maBaiack  Ha  OCHOBE
ycoBepiieHcTBOBaHHOTO Koxa Windows 2000, npuyem O pa3paboTaHBI
pa3nMuHble BEPCUM MJIsl MOJIb30BaTeNeld JOMAIHUX KOMIBIOTEPOB U OW3HEC-

noae3oBareneit: Windows XP Home Edition u Windows XP Professional.
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30 suBaps 2007 roga Oblia BBHIMyIIEHA B MPOJAXY €IIe OJHA HAlMCaHHAs
nosHOcThIO ¢ HyIs OC — Microsoft Windows Vista.

22 oxTs6ps 2009 rona B npoaxe oPUIHATIbHO

nosiswiiacb Windows 7.

22 suBaps 2015 ronma mpeactaButenu kommnaHuu Microsoft nposenu
npenpuHAIbHYI0 MPE3CHTAIMI0 HOBOW omnepanuoHHo# cuctembl Windows 10,
pa3paboTki KoTopod Bemuch Ha mpoTskeHuu 2014 roma. I[Ipsmas TpaHcasus
MPE3EHTAIMH BEJIaCh Ha CalTe KOMITAHHH.

Windows 10 — omepainoHHas cucTeMa IJIs IEpCOHAIBHBIX KOMITBIOTEPOB U
paboumx cTaHIMK, pa3paboTaHHas Kopropamueld Microsoft B paMmkax cemelicTBa
Windows NT. Ilocie Windows 8.1 cuctema nosyuumna Homep 10, mMunys O.
Cepsepubiii anagor Wiindows 10 — Windows Server 2016.

Cucrema mnpu3BaHa CTaTh EIMHOW sl Pa3HBIX YCTPOUCTB, TAaKHX Kak
NEPCOHANTBbHBIE KOMITBIOTEPHI, IUIAHIIEThI, cMapTdoHbl, KoHCOIM Xbox One u mp.
JloctynHa enuHas TwiaTopMa pa3pabOTKH W EAUHBIA Mara3vH YHUBEPCAIbHBIX
MPUJIOKEHU I, COBMECTHMBIX CO BCEMH IO 1/IepKUBacMbIMH ycTpoiicTBamu. Windows
10 mocTaBnsieTCs B KA4ECTBE YCIYyTH C BHITYCKOM OOHOBJICHHIA Ha PO TSYKEHUH BCETO
[IUKJIa TOJIEP>KKU. B TeueHue mepBoro roja mocjie BbIX0a CUCTEMBI T0JIb30BaTENN
Moryu OecmatHo oO6HOBUTHCS A0 Windows 10 Ha ycTpoiicTBax Mo yrpaBieHHEM
muneH3noHHbIX Ko Windows 7, Windows 8.1 u Windows Phone 8.1. Cpeaun
3HAYUMBIX HOBOBBEJIEHMII — ToJiocoBasi momoinHuia KoprtaHa, BO3MOXKHOCTBH
CO3JIaHUsI U TIEPEKIIIOUCHHS] HECKOJBKHX padoumx cTojioB U Ap. Windows 10 —
nocuenHsas «kopoOouHas» Bepcus Windows, Bce MOCIEAYyIOIIME BEPCUU OYIyT
pPacTpOCTPaHATLCS UCKITIOUUTENHLHO B IU(PPOBOM BHIE.

[lonb3oBarensckoe cornamienue Windows 10 mo3BosieT KOMIAHUH
Microsoft coOupare MHOTOYHMCJICHHBIC CBEACHHUS O IOJB30BATEIIC, HCTOPHUIO €TO
UHTEPHET-IEATEIbHOCTH, NapoJd K TOYKaM JOCTyMa, JaHHble, HaOUpaeMble Ha
KJIaBUAType, U MHOTOE JPYToe.

[lo coctosinnio Ha wuronb 2017 roga Windows 10 umeer nomo cpeau

MCIOJIb3YEMBIX B MUPE OINEPALMOHHBIX CUCTEM I foctyna k cetu Murepner 35,7
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% W 3aHUMAaeT TEepPBOE MECTO B MHPE MO MOMYISIPHOCTH, OTEPEIUB B arpene
npenapaymiero auaepa — Windows 7.

ITocne Windows 8.1 cuctema noxyumna Homep 10, munys 9. Kak o0bsicHUI
riaBa Microsoft mo mapkerunry Windows Tonu IIpoder, npomnyck geBaToro Homepa
B HAaMEHOBaHUH OTEpalMOHHON crucTeMbl Windows He CBsI3aH C COBMECTUMOCTBIO.
CropoHHHUE TPWIOKEHUS OTpenesum Obl e€, kKak cucteMy u3 cemerictea Windows
Ox, koTopbie BeIMycKaMch ¢ 1995 mo 2000 rox. MHOXKECTBO HporpaMm is
onpeneneHus Bepcur Windows UCIIOIB3YIOT TOJ00HBIN KOI:

if (osName.startsWith("Windows 9")) {

/* Windows 95 & Windows 98 */
¥

else {

}

11.1. UnTepdeiic Windows 10

Microsoft mpojo/pkaeT MOMBITKM YCHAETh HAa JBYX CTyidbsX. l[lbitaercs
co3/aTh eAuHbIN rpaduueckuil uHTepeic u A1 KOMIBIOTEPOB U IS MOOUIIHLHBIX
yctporictB. B cpaBHermm ¢ Windows 8, caeman Immar Ha3ajg OTHOCHTEIBHO
tpaguimonHoro a1 Windows mento "Ilyck". Ecim 8 Windows 8 3Toro MeHro
cOBCeM He Ob1J10, a BMecTo Hero Ob11 "CtapToBbiii 3kpan”, 0 B Windows 10 BepHyu
orpeizok MeHwo "Ilyck" (kakum oHo ObI0 B Windows 7) m Tyaa ke TpUICTTHIN
YMEHBIIEHHBIN B pazmepax "CTapTOBBIM 3KpaH*

B unrepdeiic 1o0aBieH HOBBIN BU3YaJbHBIN AJIEMEHT AJI MEPEKITIOUECHUS
MEXIy OTKpbIThIMU Tporpammamu. Task View (IlpencraBnenue 3amad). B Hem
MOKa3aHbl BCE€ OKHA HA BECh JKpaH, a KpPOME TOr0 TaM € MOXHO CO3]1aTh
JOTIOJIHUTENbHBIE Paboune cTomb

OTKpBITh 3TOT AJIEMEHT MOXHO KHONKOW C TaHend 3ajad, WM C
kinaBuatypsl Win + Tab. Teneps u B Windows ecTh Takast e (UIIKa KakKasi JaBHO
y’ke ecth B Linux u naxxe B Mac OS. B 3Tom mpencraBieHuu, B MPaBOM HIKHEM
VIJy, €CTh KHONKA JiJIi CO3JaHusl JIOMOJIHUTENbHBIX Pabouux ctosioB. HoBblid

Pabouuii cton mMoxHO co3nark u ¢ kimaBuarypsl - Win + Ctrl + D. Co3nannsie
97



PaGouue ctombr OynyT oToOpakaTbest BHU3Y dkpaHa Task View. Mexay Pabounvu
CTOJIAMH MOXHO TEpexXoauTh He Toidbko uepe3 Task View, HO u ¢
kimaBuarypsl: Ctri+Win+crpeaka BjeBo/BIpaBo.

JlopaboTan snemeHT rpaduyeckoro unrepderica Snap (MOSBUBIIMIACS €IlIE B
Windows 7). B Windows 10 Tyna no06aBieHbl JBE HOBBIE BO3MOXKHOCTHU. Teneph
MOYHO HE TOJIbKO JIBa OKHA (110 TOPU30HTAIN) pa3MeCTUTh, HO U 4eThipe. st Toro,
4TOOBl Snap pa3MecTHS OKHO MPOTPaMMbl TOJBKO HAa YETBEPTh 3KpaHa, HYXKHO
NEepEeTaLMTh 3TO OKHO B OJIMH M3 YIJIOB 3KpaHa. /[ pa3zMmeleHus AByX OKOH, OKHO
HY>XHO Ie€peTacKruBaTh Ha OOKOBYIO I'pPaHb IKpaHa.

HaBepHoe camoe TJIaBHOE€ HOBHIECTBO 3TO BO3MOKHOCTH T'0OJIOCOBOTO
ynpasnenust Windows - rosiocoBas nomoiHuia Cortana. Ho ona ecTh oka TOJIbKO B
AHTJINMCKOM BEPCUHU.

A emie HOBbIN Opay3ep Edge, HO oH noka He KOHKYpeHT Mo3wie u ['yriy.

O6naunoe xpanwmie OneDrive Tenepp BKOPSYEHO B CHCTEMY IUIOTHEE.
OTKIIIOYUTH €ro MOCJI0KHEE YEM PaHbIIIE.

Takas »xe He3gopoBas KaHuTenb c '"3ammtHukom Windows" - uyepes
rpadudeckuii uHTEpQEIC ero y)xe He OTKIOUNTh. HyXHO 1e3Th B peecTp.

Windows Hao0Jiro1aeT 3a BAaMu

DTO HE C NECATKM Hadyaloch KOHE4YHO. [IpocTo ¢ kaxmoil HOBOM Bepcuen
YBEIIMUUBACTCS KOJIMYECTBO OTIIPABIIIEMOM C BaIllero KOMIbIOTEpa HH(POPMAIHH.

Onnako Microsoft, HauuHas ¢ BepcuM § JaeT BaM BO3MOKHOCTb OTKIJIFOUATh
€CIM HE BCE, TO II0 KpailHE Mepe MHOTHE IapameTpsl "CIEKKU' 3a BalluM
KOMITBIOTEPOM U 32 BaAMHU.

B ycrtanoBmmke Windows 10 (u 8) ectb knHomka "Hactpouts", xotopas
BBIBOJIUT TPHU TOCJEIOBATEIBLHBIX JKpaHa ¢ 0ojiee 4yeM JAECSTKOM MapaMeTpoB
CJIEXKEHHUSI - BCE 3TU MapaMeTpbl MOXKHO OTKIIOUMTh. Kpome 3toro, yxe mocie
YCTaHOBKU MOYHO OTKJIFOUHTH €LIE HECKOJIbKO MapaMeTpOB Yepe3 HACTPOMKH.

[Ipocto OynpTe BHMMATENbHBI U HE HakuMalTe KHOMKY "Hactpoiiku mo

YMOJIYAHHIO" B YCTAHOBLIUKE.
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12. 3AIIUTA OT BUPYCOB

KoMnbloTepHblii BHpPyC — BpeIOHOCHas IMporpamMma, CIOCOOHas K
CaMOPa3MHOKEHUIO W PACIpPOCTPAHEHUIO NP Mepenaye UHpopMaluu ¢ OJHOTO
KOMIIBIOTEpPA HA IPYTOM.

O¢duuuanbHO cuUMTaeTCs YTO TEPMHUH «KOMIIBIOTEPHBIN BUPYC» BIEPBBIC
ynotpeoun cotpyanuk Jlexaiickoro yauepcutera (CIIA) ®. Kosn B 1984 1. Ha 7-i
KoH(pepeHuu 1Mo 6e3omacHocTy nHbopManmu, mpoxoausiieii B CILIA. B HacTosmee
BpeMsI KpOME KJIACCUYECKUX KOMITBIOTEPHBIX BUPYCOB CYILECTBYIOT TaKXKE CETEBBIE
BUPYCHl (YEpPBM U TPOSHCKUE IPOTPAMMBI), a TaAKXKE IPOYUE BPEAOHOCHBIE
IPOTPAMMBI.

Tunbl BUPYCOB:

— (paiinoBbie;

— 3arpy304HBIE;

— MaKpO-BUPYCHI;

— CKPUITOBBIE;

— CETEBBIE.

@ailioBble BUPYCHI Pa3IMYHBIMU CIIOCOOAMU BHEAPSIIOTCS B HCTOJHIEMbIE
(aiinbl, 60 co3ar0T (PaIIbI-TBOMHUKH.

[Ipumep, MOKa3BIBAIONINM, HACKOJBKO CIIOKHBIMHU SBISIIOTCS TOJIOOHBIE
nporpammbl —Bupyc WinNT.RemEx (Remote Explorer). [Ipu 3anycke ¢aiina Bupyca
ero KoJ Komupyercs B cucTeMHbl katagor WinNT System32\Drivers moj uMeHem
[F403R.SYS u 3anyckaercst Kak CUCTEMHBIN CEPBUC, KOTOPBI OUH pa3 B 10 MuHyT
3alyCKaeT OJIHY M3 CBOMX NOANpPOrpamMM — JMOO 3apaxeHus, 100 «3aMeTaHUsI
cienoBy». llpouenypa 3apakeHusi CKaHUPYET CIy4ailHO BBHIOpaHHBIEC JIOKAJIbHBIE U
AoCTynHble ceTeBble manku, umieT EXE-daiinsl u 3apaxkaer ux. [Ipu 3apakenun
BUpYC KOoMIpeccupyer ¢aili-kepTBy, 3alHChIBA€T B HEIO CBOM KOJ M J0OaBIsieT
KOMITPECCUPOBAHHBIA TIEpBOHAYAIBHBIN KOJ ¢haita B ero konem. [Ipu 3amycke
3apaxenHoro EXE-¢aiina Bupyc konupyer ero Bo BpeMeHHbIH (aiisl, pacriakoBbIBaeT
U BBITIOJHSIET UCXOIHBIN (haitn mporpammsl. Bupyc koMmpeccupyer gpaiiabl METooM

«deflatey m ucnonb3yeT AJiA 3TOr0 BCTPOEHHYIO B CBOM koa Oubmoreky GZIP. B
99



3aBHCUMOCTH OT CJIy4ailHOTO CUETYMKA BUPYC TAKXKE MOPTHUT CIy4aiiHO BbIOpAHHBIE
(aiinbl: KOMIIPECCUPYET UX TEM e METOJIOM U 3aTeM IU(PYET KPUMITOAITOPUTMOM
cpenneit cnoxknoctu. Ilpoueaypa «3ameraHusi CJIEAOB» 3alyCKaeTcsl CJIEIOM 3a
3apaXEHUEM M YHUUTOXKAET CJEAbl KU3HEAeATeIbHOCTH BUpyca. Bupyc 3akpbiBaer
coo01IeHus1 00 ommMOKax, MPOU3OIIEANIUX MPU 3apaKeHUU (PAIoB, U BBINOJHSIET
apyrue neiictBus (o nanubiM Jlaboparopun Kacniepckoro http://www.kav.ru).

3arpy304HbIC BUPYCHI 3aMMMCHIBAIOT CE0S B 3arPy304HBIN CEKTOP AucKa (boot-
CEKTOp), MO0 B CEKTOP, COAEp KAl CUCTEMHBIN 3arpy3unkK BuHYecTepa (Master
Boot Record), mi6o MeHSIOT yKkaszaTelb Ha aKTUBHBIA boot-cexTop. JlaHHBINA THII
BHUPYCOB OBLII IOCTATOYHO pacTpocTpaneH B 1990-x rogax, HO MPAKTUYECKH UCYE3 C
nepexo10M Ha 32-pa3psiiHbIe ONepalMOHHbIE CUCTEMBI M OTKa30M OT UCIIOJIb30BaHUs
JUCKET KaK OCHOBHOTO criocoba oomeHa nundopmarumeii. TeopeTuaecki BO3MOKHO
MOSIBJICHUE 3arPYy30UYHBIX BUPYCOB, 3apaKarolmx ontudeckue qucku 1 USB-¢ummr-
namsiTh, HO Ha TEKYIIUI MOMEHT TaKue BUPYCHI HE 0OHAPYKEHHBI.

Makpo-Bupychl 3apaxaroT (aiiel JaHHBIX Pa3IUYHBIX OMYJISIPHBIX
nporpamMMm. MHOTHE TEKCTOBBIC, TaOJUYHBIE U TPAQUICCKUE PEIAKTO PbI, CUCTEMBI
MPOEKTUPOBAHMS, MMEIOT CBOM SI3bIKA MPOTPaMMUPOBAHUA [Jisi paboOTHl ¢ pa3-
JUYHBIMA OOBEKTaMH, TPUCYTCTBYIONWMMH B (ailiax JaHHBIX 3TUX CHUCTEM (Ha-
npumep, Visual Basic for Application (VBA)B cucteme Microsoft Office). Tekcr
nporpaMMm Ha s3blke VBA coxpaHsercs B MOAyJsiX mpouenyp (makpocax),
xpaHsanmxcs B (aitmax nokymeHToB (cM. B MeHro cucteMbl Microsoft Office 2003
pasznen CepBuc - Makpoc). MakpoBHUpPYCHI SIBISIIOTCS MPOTpaMMaMU Ha SI3bIKaX,
BCTPOCHHBIX B TaKUE€ CHCTeMbl 0OpabOTKM HaHHBIX. Hampumep, mpu OTKpHITHU
nokymenTa Word mpoBepsieT ero Ha Hajm4aue nporenypsl ¢ umeHem AutoOpen, eciu
OHa npucyrcTByeT, T0 Word BeIoJHsIET ee. J{J1s1 CBOero pa3sMHOKEHHSI BAPYCHI 3TOTO
KJlacCa WCIOJb3YIOT BO3MOJKHOCTU SI3BIKOB ATHX CHCTEM M TPH HX MOMOIIU
MIEPEHOCAT ce0s 3 OJTHOTO 3apaXeHHOTO (haitia (IoKyMeHTa, TaOJIUITbl WK APYTOTo
¢aiina nanueix) B apyrue. [lo manneim JlaGopatopuu Kacmepckoro KoamuecTBo

MaKpOBUPYCOB — HECKOJBKO COTEH.
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CxpunroBble BUPYChl HAlmMCaHbl Ha pa3IMYHBIX CKpUNT-a3bikax (VBS —
Visual Basic Script, JS — Java Script, BAT, PHP u mp.), KoTOphIe MIHPOKO
ucnonb3yroress B OC Windows u Web-nporpammupoBanvu. Ouu 1100 3apaxaror
ApYyrue CKpUIT-IPOTPAMMBbl, MPUCYTCTBYIOIIME B BUAE MPOTPAMMHBIX (DaiijIoB WM
¢parmeHToB TekcTa html-ctpanun, 1Mo ABIAIOTCA YaCTIMU MHOTOKOMIIOHEHTHBIX
BupycoB. [Ipumep: Virus.VBS.Redlof — nanucan Ha s3pike VBS u 3ammdposan. [Ipu
IEpBOM 3alycKe co3jaeT (a1l co CBOMM HCIOJHAEMBIM KOJOM B CHCTEM-HOM
katagore Windows ¢ umenem Kernel.dll. Kpome toro, xommpyer cebs BO Bce
KaTaJoTW Ha JAPYTUX JHUCKaX 3apaXeHHOTO KOMIIbIOTepa B BHUE (aiijia Ha-CTpOUKU
otoOpaxenus ¢aitioB u nanok — folder.htt. 3apaxxennsiii ¢aitn folder.htt momygaer
YIPAaBJIEHUE U KOMUPYETCS BUPYCOM BO BCE MANKW MNPHU UX OTKPBITUUA NPHU MOMOLIH
[IpoBognuka. Bupyc nomuceiBaer ceds Bo Bce HTM (paiinbl, Haxonsimmecs B
kataiore Windows \web u TakuM 00pa3oM OH Takke MOJydYaeT yHpaBJiCHHE NPH
OTKPBITUU JJAHHBIX (hailsIoB.

CeTteBble BUPYCHI UCTOJB3YIOT JIJISI CBOETO PACIPOCTPAHEHUSI IPOTOKOJIBI U
KOMAaH/Ibl KOMITBIOTEPHBIX CETEU U ANEKTPOHHOU MOYTHI.

CereBple  uepBM  moApazfcimsiiorcs Ha  moutoBeie  (Email-Worm),
UCTIOJIb3YIoIIMe HHTepHeT-nIekpkepsl Tuma ICQ (IM-Worm), ucnons3yrommue IRC-
cpeactBa Uutepuer-oOmenus (IRC-Worm), 3apaxaromme HHTepHET-cepBepbl U
IpOYHeE.

[louTOBBIE YEPBU MOCJIE UHCTAUISIIUU B CUCTEME MOTYT pacchulaTh ce0s 1Mo
BCEM ajapecaM, OOHapYyXCHHbIM B ajapecHoi kuure WIindows u B aiinax
AIIEKTPOHHOM MOYTHI. [[pyrue BUuabl cereBoiX uepBer MoryT paccbutate URL-cebliky
Ha ce0s Wi JApyrue caThl MO ajgpecam, OOHapyKeHHbIM B 0Oa3zax WutepHer-
neipxepoB Wi [IRC-KIMEHTOB, OTKpbIBaTh MOJHBIA CETEBOM AOCTYH Ha JHUCKH
KOMIIBIOTEPA U TIP.

TposiHckas mporpamma — Jro0Oas TMporpaMma, KOTOpas BTallHE OT
MI0JIb30BATENs BBINIOJHAET Ha KOMIBIOTEPE KAKHE-TMOO HEXenarelabHbIE I HErO

neiictBus. [lo cBouM GyHKIMSIM TIOApa3SIAIOTCS Ha:
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Ooknop (Backdoor) — HecaHKIMOHUPOBAHHBIM MOCTYNl K YAAJICHHOMY
aJIMUHUCTPHUPOBAHUIO KOMITBIOTEPA,

PSW-TpostHITBI — MOXUIIIEHUE AP OJICH;

Trojan Clicker — oTkpbeiBaeT Ha KOMIbIOTEpe BeO-CChUIKM 0e3 Beaoma
TI0JIb30BATEIIS,

Trojan Downloader — 3arpy3ka W3 WHTepHETa Kakux-IMOo ¢aiiioB 0e3
BeZI0Ma IT0JIb30BAaTElIS;

Trojan-Dropper — wuHcTaumpyeT O3 Beaoma IOJb30BATEIl APYrHUe
BPEIOHOCHBIE MPOTPAMMBI Ha 3apaXKEHHBIN KOMIIBIOTEDP M 3aITyCKaeT HX;

Trojan Proxy — 3amyckaer 0e3 BemoMa IOJIb30BaTels MPOKCH-CEPBEP Ha
3apaKEHHOM KOMIIBIOTEPE;

MIPOYHE TPOSHIIBI.

K BpemoHOCHBIM mporpaMmaM OTHOCSTCS Tarkke PyTKHTBHI (rootkits) —
YTWIUTBI, HWCIOJIb3YEMbIC XaKepaMHu Ui COKpBITHS CBOEH BPEIOHOCHOW Jiesi-
TEPHOCTH Ha 3apaKCHHOM KOMITbloTepe. [ 3Toro oHM MOAUPHUIUPYIOT OTe-
PalMOHHYIO CHUCTEMY KOMIbIOTepa. PYTKMTBI HE TOJIbKO CKPBIBAIOT CBOE COO-
CTBEHHOE MPHUCYTCTBHE, HO TaKXke M JICHCTBHSI, KOTOpPHIC MPEANPUHUMACT 3JI0-
YMBINIUICHHUK. PYTKHUT MOXET CKpbhIBaTh NPHCYTCTBHE JPYTUX BPEIOHOCHBIX
nporpaMM Ha KOMITbIOTEpE, HW3MEHss (aijloBble JaHHBIC, KIHOYH peecTpa WIH
aKTHBHBIC TIPOLICCCHI.

Ocobennocmu anzopummos padomuvl 6UPYcos:

— PE3UIICHTHOCTD;

— UCTIOJIb30BaHKE CTEJIC-AITOPUTMOB;

— camomm(poBaHUE U MOJUMOP(HUIHOCTS;

— UCTIOJIb30BaHNE HECTAHIAPTHBIX TPUEMOB.

PesuneHTHBIE BUpYC TpU HHOUIMPOBAHWM KOMIIBIOTEpA OCTAaBIICT B
OTICPAaTHBHOM IMAaMSATH CBOKO PE3UIACHTHYIO YacTh, KOTOpas 3aTeM IepEXBaThIBACT
oOparieHus: ONepalMOHHON CUCTEMBI K 00bEKTaM 3apaXKCHUS U BHEIPSACTCS B HUX.
Pe3uieHTHBIC BUPYCHI HAXOJATCS B NMaMSATH U SBISIOTCS aKTUBHBIMH BIUIOTH [0

BBIKITFOUCHUS KOMIIBIOTCpA UK IICPC3arpy3Ku OHepaHHOHHOfI CUCTCMBHI.
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Pe3uneHTHhIMU MOKHO CYUTATh MaKpO-BUPYCHI, IOCKOJIbKY OHU MOCTOSIHHO
OPUCYTCTBYIOT B TaMSTH KOMIIbIOTEpa Ha BC€ BpeMsi paboOThl 3apaKEHHOTO
penakropa.

HepesuneHnTHble BUPYCHI HE 3apakaloT MaMsATh KOMIBIOTEPA U COXPAHSIOT
aKTUBHOCTh OTpaHWYeHHOE BpeMsi. HeKoTopbie BUPYCHI OCTaBJISIOT B OTIEPATUBHOU
naMsITH HEOOJIbIINE PE3UICHTHBIC TPOTPAMMBI, KOTOPBIC HE PACTIPOCTPAHSIOT BUPYC.
Taxue BUpyCHI CUUTAIOTCS HEPE3UICHTHBIMU.

Hcnosp30BaHue CTEIC-aITOPUTMOB IO3BOJISIET BUPYCAaM IMOJHOCTHIO WJIH
4acTUYHO CKpbITh cebst B cucreme. Haumbosiee pacnpocTpaHEHHBIM CTeJIC -
aNropuTMOM siBNIsieTcst mepexBar 3anpocoB OC Ha uyTeHHe/3alHCh 3apa)KEHHBIX
00bekToB. CTenc-BUPYCHl NPH 3TOM JHOO BPEMEHHO JieuaT uX, JMOO «IOACTaB-
JISIFOT» BMECTO ce0s1 He3apaXKeHHbIE yuacTku nHpopmarmu. B cirydae Mmakpo-BHUpyCcOB
HanboJiee MOMyJISIPHBIN CIIOCO0 — 3alpeT BhI30BOB MEHIO TPOCMOTPA MaKpOCOB.

CamonmppoBaHue U TOTUMOP(PUIHOCT UCTIOB3YIOTCS TIPAKTUIECKU BCEMU
TUMIAMA BUPYCOB [JISI TOTO, YTOOBI MAaKCHUMAJIbHO YCJIOXHHUTH MPOLEAYPY
aetektupoBanus Bupyca. [lomumopdusie Bupyco (polymorphic) — 310 mocTarouHo
TpYAHOOOHApYKMBaeMble BUPYChI, HE UMEIOLIUE CUTHATYp, T.€. HE COJAepIKallie HU
OJIHOT'O MIOCTOSIHHOTO y4acTKa KoJ1a. B GosbIIMHCTBE city4aeB 1Ba 00pasia 0JJHOTO U
TOTO ke MoJMMOpP¢HOro BHpyca He OyAyT UMETh HU OJHOTO COBHAJAEHHS. DTO
JOCTHTaeTcsi IMM(PPOBAHUEM OCHOBHOTO Tela BUpPyca U MOAUPUKAIMIMU
nporpamMMbI-pacimppoBIIMKA.

Ilo 0oecmpyKkmueHbIM 803MOHCHOCI AM UDPYCHL NOOPA30EAIOM CA HA:

Oe3Bpe/lHbIe, T.€. HUMKAK HE BIMAIOIIME Ha pabOTy KOMIbioTepa (Kpome
YMEHbIIIEHUS] CBOOOIHOTO MECTa Ha AUCKE B pE3yJbTaTe CBOETO PA3MHOKEHUS );

HEOTIaCHBIC, BIMSHUE KOTOPHIX OTPAHUINBACTCS YMEHBIIICHHEM CBOOOHOTO
MecTa Ha JUCKe U TpaduIeCKUMU, 3BYKOBBIMH U TIp. dddekTamu;

OTIAaCHBIE BUPYCHI, KOTOPbIE MOTYT MPUBECTU K CEPhE3HBIM COOsIM B paboTe
KOMITBIOTEPA;

OYEHb OMAaCHbIE, B AITOPUTM pPAOOTHI KOTOPBIX 3aBEIOMO 3aJ0KEHbI

NPOUENYpPbl, KOTOPHIE IPUBOAAT K IOPYE NPOTrPaMM, YHUUTOXKEHHIO (ailyioB.
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[lomHyro uH(pOpMAIMIO O MHOTOYMCICHHBIX HM3BECTHBIX BHUPYCaX MOKHO
HATH Ha caiitax pupm, IpOU3BOAUTENEH aHTUBUPYCHBIX IPOTpaMM, HAIlpU-Mep, Ha
caitre Jlaboparopuu Kacnepckoro http://www.kav.ru.

13. AHTUBUPYCHBIE ITPOI'PAMMBI

Jlis 60pbObI C KOMIBIOTEPHBIMU BUPYCaMH MCIOJIb3YIOTCS aHTUBUPYCHBIE
nmporpamMsbl. Tak Kak KOMIBIOTEPHI MPOCTHIX MOJIb30BATENEH, HE MOK/IIOUEHHBIE K
Nutepnery, BCKOpEe  mepecTaHyT  CyIIECTBOBAaTb, IMEPBOM  MNPOrpPaMMON,
yctanaBiauBaemoi Ha [1IK mocie ycTaHOBKM OmepaliMOHHOW CUCTEMBI, TODKHA OBITh
aHTUBUpYCHasl cucTemMa. MHTepHET B HACTOSAIIEE BPEMSI — UCTOYHMK MOBBIIIEHHON
BUPYCHOM OMACHOCTH, OCOOEHHO MPH MOCEIIEHUH XaKEPCKUX U Pa3BIIEKATENbHBIX
calToB!

B cocTaB COBpEMEHHBIX AaHTUBHPYCHBIX CHCTEM BXOJAT, Kak MPABUIIO,
HECKOJIBKO MPOrPaMMHBIX KOMIIOHEHTOB:

— CKaHep — NporpaMmMa MpOBEPKU 33JaHHBIX IUCKOB, MaNoK Wi (QaiijoB Mo
YKa3aHUIO M0JIb30BATENS], IO PACIIMCAHHIO WM MO0 KOMAHJI€ MOHHUTO-Pa, IPOTPaMMBI
MIPOBEPKU AJIEKTPOHHOUN MOYTHI WJIM CKPUIITOB;

— MOHUTOP, 3aIyCKaOIIMK MPOrpaMMy-CKaHep AJig MPOBEPKU BCEX 3aITyC-
kaembix Ha [IK mporpamm m oTKpbhiBaeMbIX (hailioB MaHHBIX, HAYWHAS C MOMEHTA
3ammycka OC;

— MPOTPAMMBI POBEPKU (aiJIOB MEKTPOHHOM MOYTH U CKPUIITOB B (haii-ax
HNuTepHeTa, MoCTynaruX Ha KOMIIBIOTED;

— nporpamMma OOHOBJICHHSI aHTUBHPYCHBIX 0a3;

— LEHTp YOpPAaBJECHMS, MO3BOJSIIOIIMN 331aTh PAaCIHCAaHUE CKAHHPOBAHUS
nanok, 0OHOBJICHMs 0a3 ¥ MPOYHUE MapaMeTPbl pabOTHI.

B aHTMBHpYCHBIX CKaHEepax IJisl MOUCKA U3BECTHBIX BUPYCOB UCTIOJIBb3YIOTCS
JIBa OCHOBHBIX METOJIa: CUTHATYPHBIN MOUCK U 3BPUCTUUECKUI aHaM3. CUrHarypoi
WIM MAacKOW BHUpYCa SIBJIETCS HEKOTOPAs NOCTOsHHAsS IOCJIEA0BATEIbHOCTh KOJA,
crnerduyHas AJii 3TOTO KOHKPETHOTO BUpyca. Bce curnarypsl pasmerieHsl B
AHTUBHPYCHOM 0a3e — CIeUUaIbHOM XpaHWIHILE, B KOTOPOM IIPOTpaMMa-aHTUBUPYC

XpPaHUT XapaKTCPpHBLIC KOAbl BPCAOHOCHBIX IIpOI'paMM. MGTOI[ OBPUCTHUYCCKOI'O
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aHaJM3a MPOBEPSET HE KOJ MOJO3pUTENbHOTrO (aitna, a ero aedctsus. s Toro
4TOOBI PA3MHOKATHCSA, BUPYC JTOJDKEH KOMMPOBATh CBOE TEJNO B NAMSTh, OTKPHIBATh
Apyrue ucnojHsiemble (ailyibl U 3amuchiBaTh TyJa CBOE TEJO, 3aMMCHIBATH JJAHHBIC B
CEKTOPBI )KECTKOTO JUCKA U T.J. ECTh XapakTepHbIe TEUCTBUSA U Y CETEBOTO YEPBS —
JOCTYIl K aJpECHOM KHHI€ W CKaHUPOBAHHME JKECTKOTO JWCKAa HA NPEAMET
oOHaApy)KEHUsI apecOB IJIEKTPOH-HOM MOYTHI. biaromaps 3ToMy 3BPUCTHYECKHMA
aHaJIM3aToOp CHOCOOEH OOHAPYXKUTh JaXe T€ BPEAOHOCHBIE KOJbI, CUTHATYPHI
KOTOPBIX €I1I€ HEU3BECTHBI.

AHTUBHUPYCHBIE CKaHEpPbl MOXHO pa3JelIuTh HAa JBE Kareropum —
YHUBEPCATbHBIE U CICHMATIM3UPOBAHHBIE. Y HUBEPCAIIbHBIE CKAHEPhI pACCUUTAHBI HA
MOUCK U 00€3BPEKUBAHNE BCEX TUIIOB BUPYCOB BHE 3aBUCHUMOCTH OT ONEPALMOHHON
CUCTEMBI, Ha padOTy B KOTOPOM paccuutaH ckaHep. Crnennani3upoBaHHbIE CKAaHEPbI
MpeaHa3HAuYeHbI 1JI1 00€3BPEKMBAHUS OTPAHUYEHHOTO YUCJIa BUPYCOB WM TOJBKO
OJHOTO WX KJacca, HampuMep Makpo-BUpPycOB. CHenuamm3upOBaHHbBIE CKaHEPHI,
paccuMTaHHbIE TOJIbKO HA MaKpO-BUPYCHI, HaCTO OKa3bIBAIOTCS HAUOO0JIee yIOOHBIM U
HAJIGKHBIM pEIIeHWeM Ui 3allUThl CHUCTEM JTOKYMEHTOOOOpoTa B cpenax
MMicrosoft Word u Excel.

K noctonHcTBaM yHUBEpCATbHBIX CKAHEPOB OTHOCUTCS 0OJIHIIIOE KOJTUYECTBO
BUPYCOB, KOTOpbIE OHHM 3HAIOT W MOTYT OOHapyXHBaTb U 00E3BPEKUBATH.
Henoctarku — OTHOCUTENHHO HEBBICOKAs CKOPOCTh pabOThl M OOJBIION pazmep
AHTUBUPYCHOM 0a3bl, KOTOPYI0 HEOOXOJUMO CHUCTEMAaTHYECKH OOHOBIISAThH
(>kenaTesbHO KaXAbIH IE€Hb WIIH Yallle).

CymectBytot Takke CRC-ckanepsl, mpuHIMI paboThl KOTOPHIX OCHOBAH Ha
MOJICUETEe KOHTPOJIbHBIX CYMM (DalIOB U CUCTEMHBIX CEKTOpOB. DTu CRC-cyMMmbI
3aTeM COXpaHsIOTCS B 0a3e aHHBIX 3TOM MPOTrpaMMBbl, KaK, BIPOUYEM, U HEKOTOpas
apyras uHbopMaIys: JIHHBI (PaiiyioB, 1aThl UX MOCHenHed Moaudukanuy 1 T.4. [Ipu
nocieaytomeM 3amycke CRC-ckanepbl CBepsIOT JaHHbIE, cOJeprkaiiuecss B 0aze
JTAHHBIX, C PEATbHO TOJCYWUTAHHBIMU 3HaueHWsIMU. Ecim mHpopmamms o daiine,
3anMcaHHas B 0a3e JaHHBIX, HE COBNAJAET C pealbHbIMU 3HaueHusiMH, To CRC-

CKAaHCPbI CUTHAJIM3UPYIOT O TOM, YTO (I)aﬁﬂ OBLIT I3MEHEH HJIN 3apaXCH BUPYCOM.
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Ecnu Ha xoMIbroTepe HalIeH BUPYC, HEOOXOIUMO CIeNaTh CICAYIOIIEe:

1. Eciiu KOMIIbIOTEp MOAKITIOUEH K CETH, HEOOXOAMMO OTKIIOUUTH €r0 OT CETH
U TpouH(DOPMHUPOBATH CUCTEMHOI'O AJAMHHHUCTpATOpa. DTO 3alUTUT Cep-Bep U
apyrue pabouyue CTaHIMM OT 3apaxeHus. Eciam ke BHpyC yxkKe 3apa3uil cepBep,
OTKIIIOYEHHE OT CETH HE IMO3BOJIUT €My BHOBb MPOHHUKHYTH Ha KOMITBIOTEP IMOCIE
nedenns. [lonkmodeHne K CeTH BO3MOYKHO JIMIIIb TIOCJIE TOT0, KaK OYAyT BbLICUCHBI
BCE CEpBEPHI U paboyvme CTaHIIUH.

2. Ilpu momoIy aHTUBUPYCHOM MPOTPaMMbl HY>KHO BBUICYUTH 3apa’kKeHHBIC
dainpl W 3areM MPOBEpPUTh WX paboTocmocoOHOCTh. Ecim BO3MOXKHO, ciemyer
BOCCTaHOBUTD 3apa’KeHHbIE (paiiyibl U3 ApXUBHOW KOMUM, MPEABAPUTEIILHO POBEPUB
apX¥B Ha OTCYTCTBUE BHPYCOB. [loce neueHus: OT BUpyca KelarelbHO BBIMOJIHUTH
CKaHUPOBAHUE BCEX JUCKOB KOMITbIOTEPA.

3. Eciu oOHapy»keH pe3ueHTHBIN (aillloBbIi BUpYC, CIENyeT YOeIUThCs B
TOM, YTO MpOTpaMMe-CKaHepy JTaHHBI BUPYC M3BECTEH, U OHA 00E3BPEKUBACT €TI0
pe3UeHTHYI0 YacTh. [l0JIe3HO O3HAKOMHTHCS M C JAPYTHMMH XapaKTePUCTHUKAMU
BUpYyCa: TUTIAMH 3apa)kaeéMbIX BUPYCOM (hailyioB, NEHCTBUSMHU BHpyca W TpoOdYEe.
Hctounnkom o apoOHOM HH(POPMAITUH MOXKET CITYKUTh « BUpyCHasT SHIMKIOTIC TS
Jlaboparopuu Kacmepckoro (http://www.viruslist.com/ru/ viruses/encyclopedia).

Ceptudukanueit antuBupycHbIx mporpamm 3anumaercst ICSA — International
Computer Security Association — MexyHapoHast acCOIMaUs 10 KOMITbIOTEPHOU
0e3omacHocTH (ocHOBaHA B 1992 rony). B rectupoBanusx, mposoaumeix ICSA Labs,
UCIIOJIb3YETCSl BPEIOHOCHBIN KOJ KaK M3 COOCTBEHHOW KOJUICKIIMH, TaK M U3 CITUCKA
WildList (criucok BupycoB HedopManbHO# MexyHapoHow opranu3armu WildList
Organization International). ITo pe3ynabTaram ncclieoBaHUi MPOAYKTAM BBIAACTCS
ceptudpukar ICSA — ero yaocTamBarOTCs T€ aHTUBHPYCHI, KOTOPBIE CHOCOOHBI
oOHapyxuth 100% BupycoB u3 crucka WildList, BeimyiieHHOTO 3a MecCsIl 10

ucnelTanuii, u He Mmenee 90% BupycoB u3 codctBenHo# koswekuuu |CSA.
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14. CO3JAHHUE U MPOCMOTP CIIEHHUAJIBHBIX ®OPMATOB
JOKYMEHTOB

K mnonoOGueiM ¢opmaraM OTHOCATCS IWMPOKO wucnoiabdyemblie PDF-
nokymentsl, DjVu-popmar u HoBeili hopmar Windows Vista — XPS (XML Paper
Specification). Ot Qopmarel co3HarOTCA MyTeM NpPeoOpa3oBaHUs JOKYMEHTOB,
MOITOTOBJICHHBIX B TEKCTOBBIX PEIaKTOpax, B HOBBIN (hopmar, peIHa3HAYCHHBIH, B
OCHOBHOM, I 4TeHus 3Tux (QaitoB. Urenne daiinoB ganueix Gopmaros (*.pdf,
*.djvu, *.Xps) MOKET BBITIOJHATHCS B CIIEIU-ATbHBIX IPOTpaMMax WM B UHTEPHET-
o0o3peBarensix (MpU YCTAHOBJIEHHBIX JJISI 3TOTO JOMOJHUTEIBHBIX MPOrPaMMHBIX
KOMITOHEHTAX).

PDF-¢popmat (Portable Document Format, ¢opmar noxymeHTOB Kopmo-
paiuu Adobe Systems) — rutarpopmoHe3aBUCUMBINA (popmar, npeiHa3HAYECHHBIN 115
NpeCTaBICHUST B JJEKTPOHHOM BHJE mojurpaduueckor mpoaykiuu. [lo3Bomser
COXpaHITh TOYHBIM BHEIIHMNA BHJ] WCXOJHOTO JIOKYMEHTa 3a CYeT BHEAPCHUS
HEOOXO0AUMBIX IPUGTOB JJIsl TEKCTA, BEKTOPHBIX M PACTPOBBIX U300pakeHuid, popm
n MyabTUMennao0nekToB. [logmepxuBaer mBetoBele cxeMbl RGB m CMYK,
HECKOJIbKO THUIOB CKaTus pacTpoBod uHGopmauuu. JIOKyMEHTbI MOTYT OBITbh
3amM(poOBaHbl C 33JJaHUEM MapOoJIsl Ha OTKPBITHE TOKYMEHTA WM Ha €r0 U3MEHEHUE,
neyath, KonupoBanue ¢pparmeHToB U np. OnHako B MHTEpHETE JIETKO MOXKHO HalTH
IpOrpamMMbl, CHUMAIOIIHE apOJIbHYIO 3alHTY.

Js npocmotpa PDF-m10KkyMEeHTOB MOXHO HCHOJIB30BaTh OECILIATHYIO
nporpammy Adobe Reader wim mporpaMmbl Apyrux pa3padOTYMKOB (Hampumep,
Foxit Reader). Uro0Osl co3maBaTh, 100aBIsATh, IIEPECMATPUBATh, PENAKTUPOBATh U
KOJUIGKTHBHO HMCIIOJb30BaTh MH(popMaruio, coaepxairyrocs B PDF -gaitnax cnemyer
ucnojb3oBath nporpammbl Adobe Acrobat Professional u Adobe Acrobat
Standard.

DjVu — dbopmaT 31eKTpOHHBIX JOKYMEHTOB, UCTIOJB3YIOIIHIA TPOTPAMMHYIO
TEXHOJIOTHIO, COYETAIOIIYI0 TOBBIIICHHYI0O KOMIIPECCHIO U BBICOKOE KadeCTBO
u3o0paxenus. DjVU ynobeH anst pacnpoCTpaHeHUs] CKAHUPOBAHHBIX JOKYMEHTOB,

¢otorpaduit  u npounx uzoOpaxkeHuit uyepe3 HMurepHer. CylecTBYIOT
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KOMITBIOTEPHBIC TIPOTrpaMMbl TipocMoTpa (aiimoB dopmara DjVU mis paznmuHbIX
m1athopM, B TOM YHCJIE B BUJIC TUIATMHOB K Opay3epaM, MpOTrpaMMHBIX TPHIOKSHUN
g PDA ycTpolcTB, MHOTHE M3 HUX SBJIAIOTCS OecriaTHhIMU. CTENEHb CiKaTus
n3zoopaxenuit B DjVU 3nauntenpHo Bhiie, yeM B JPEG. Tak xe xak u PDF, DjVu
JOKYMEHT MOET COJIep>KaTh TEKCTOBBIN CIIOW, YTO TO3BOJISIET MPOU3BOAUTH TaKHE
NPUBBIYHBIC OICpAllMd KaKk IOWCK 10 CTpaHWIle, KONMMPOBAaHWE W BCTaBKa
¢bparmeHToB TekcTa U mp. B HacTosmee BpeMs JOKYMEHTHI MHOTHX OHJIaiH-
OMOMMOTEK, apXWBOB TEXHUYECKOW JOKYMEHTAlMM W JIOOUTENbCKHX VHTepHeT-
caitroB npexactasicH B DjVu-dpopmare.
15. PABOTA C TH®OPMAIIMENW B UHTEPHETE

HNuTepHeT — Tn0oOambHAs KOMITBIOTEPHAS CETh, OOBEAMHSIONAS KOMITHIO-
TEPBHI THICAY PETHOHAIBHBIX CETel 1 MUJUTMOHOB TI0JIb30BaTENICH BCET0 MUpa.

C ¢dyHKOMOHATBHOUW TOYKHM 3peHus, VIHTepHET — HOBass KOMMYHUKAITHOHHASI
wiaTgopMa, COSIUHSIONIAS JTIOJICH M OPTaHU3AIMU B CaMbIX Pa3HBIX cepax KU3HU U
nestenbHocTU. MHTepHeT (Internet — Interconnected networks, cBs3aHHBIE CETH)
obecrieumBaer moib3oBaremo [IK goctyn k wH(boOpMmammu, pa3MenieHHOW Ha
Nurepner-cepBepax. HTEpHET — MHCTPYMEHT, MO3BOJIAIOMIAN JIOASIM BCETO MHUpa
CBOOOTHO ITOJTyYaTh JTFOOYI0 HE0OX0IMMYIO IM HH(POPMAITHIO 1 CBOOO HO 00IIAThCS
Apyr ¢ apyrom. ExxemecsuHas ayautopus MHTEpHETa B Poccuu 1Mo COCTOSIHHIO Ha
okTs0pb 2016 — mapT 2017 roaa nocturna 87 MiH, 4€lIOBEK, 4TO cocTaBysieT 71 %

OT BCCTO HACCIICHMA CTPAHLI.
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Ne ¢ CTpaHa ¢ Monwesosatenu? ¢ | % ot Hacenenual’l ¢

E 3emns 3 467 560 991 48

1 | ] KHP 692,152,618 50.30
2 | == WHauna 350,480,000 27.51
3 |E=CUWA 239,882,242 74.55
4 | B84 Bpa3unus 122,796,320 59.08
5 ® HAnoHuA 118,131,030 93.33
6 | mmm Poccua 105,311,724 75.00
7 | B W Hurepua 86,436,611 47.44
8 | 'l Mekcuka 72,945,992 57.43
9 H [epMaHuA 70,675,097 87.59
10 | 5= BenukoOpuTaH1a 59,538,545 92.00
11 | ™= \HO0He3WA 56,612,527 21.98
12 | ] ] ©paHuma 54,536,418 84.69
13 | g8 BoetHam 49,265,575 52.72
14 | e} Pecnybnuka Kopes 45,213,802 89.90
15 Typums 42,275,017 53.74

15.1. UcTtopuss UuTepHeTa

3apoxnenre MHTepHETa CBS3aHO C NPOTrpaMMOM ArEHTCTBA IMEPENOBBIX
UCCIIEI0BATENbCKUX MPOEKTOB B oOmact 06opoHsl (DARPA) npu Munuctepctse
oboponbl CHIA. TlepBas uccnenoarensckas nporpamma DARPA, nocBsi-mueHHast
CUCTEME TJ0OAIbHON KOMMYHMKAIlMM, ObLTa Hadata 4 OkTs0ps 1962 rona.
BosrnaBmsaemmii nporpammy JIk. Jlukmaiimep (J. C. R. Licklider) omy6imkoBan
pabdoty «Galactic Network», B KOTOpo#l mpencKa3blBal BO3MOXXHOCTH
CYILIECTBOBAHUSI B OyIQylIeM TrjI00albHONW KOMIIBIOTEPHOUW CBA3U MEXKIY JIIOJbMH,
MMEIOIIMMHU MTHOBEHHBIN TOCTYII K IpoTrpaMMamM U 0azaM JaHHbBIX U3 JIFOOOH TOUKU
3eMHOro mapa. boisblioe 3HaueHue s pa3pabOTKU MPUHIMUIIOB OpraHU3aluu
KOMITBIOTEPHBIX CETEll KMMena Teopus KOMMYTAallUd NaKeTOB Mepelayd JIaHHBIX,
kotopyto Jleonapa Kneitnpok (Leonard Kleinrock) BriepBbie omyOaMKoBan B HIOJE
1964 rona. IIpu koMMyTaIuu MakeToB NepeaaBaeMas HHPopmaius pa3ouBaeTcs Ha
4acTH, K KOKJIOW 4acTU MPUCOENUHAETCS 3arojOBOK, KOTOPBIM COEPIKUT MOJIHYIO
anpecHyto uHpopmauuio. Ilpu koMMmyTamuu ke KaHaJOB BO BpeMs Iepenadu

uH(GOPMAIH MTapa KOMITBIOTEPOB COSAUHIETCS «OJIUH K OJHOMY.
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B 1966 rony DARPA mpuctymuno k pa3paboTke mpoeKkTa KOMIBIOTEPHOM
cetu ARPANET. Ilpoekr umen cyry0o BOEHHBIE II€lM, OTBEYANOIIME 3a1adam
yOpaBICHUs] BOCHHBIMH W TPaXITAHCKAMU OOBEKTaMH B TIEPHOJ BOWHBI.
[lpuHnunuanbHO  BakHa  ObUIa  JEICHTpaNHM3alusi, IO3BOJSIIONIAS  CETH
(YHKIIMOHUPOBATH JTAXKE MPHU YHUUTOKESHUH HECKOJIBKUX y3JIOB CETH.

B nexabpe 1969 ronma Obuta cmaHa B SKCIUTyaTallMIO SKCIIEPHUMEHTAIbHAS
ceTh, OOBCIMHSABINAS YETHIPE y3JIa CO CKOPOCTRIO mepenadn AaHHeix 56 Kout/c. B
1970-x romax ceTb B OCHOBHOM HCIIOJIh30BaJach JJISI MEPECHUIKHA DJICKTPOHHOM
MOYTHI, TOT/A XK€ TOSBUJKNCH TEPBbIC CIHUCKU MOYTOBOW PACCHUIKHA, HOBOCTHBIC
rpynnel U gocku oObsBieHud. BrocnenctBum k cetu ARPANET  6pum
MOJKIFOYEHB THICSYM CEPBEPOB M OTHCNbHBIX ceTell (IJIaBHBIM 00pa3oM
YHUBEPCUTETCKUX M TOCYIAPCTBEHHBIX), UTO MPUBEJIO K CO3/TaHUIO TaK Ha3hIBACMOM
«ARPA Internet» — npapoautensHuLpl coBpeMeHHoM cetn UHTepHeT

B 1983 roay cetb ARPANET mnepenua ¢ mporokosa NCP na TCP/IP
(mpoTokon yrpasieHus nepenadeit/MIHepHeT-npoToKo), KaK OCHOBY apXUTEKTYPHI.
ARPANET ceirpan Baxxnyto poJib B pazsutuu Uatepuera. OqHako, K TOMy BpeMEHU
CTaJld BO3HUKATh MPOOJIEMBI MPU PACIIUPEHUU CEeTel, HanOoJee OYEBUIHBIMHU U3
KOTOPBIX SBISUUIMCH MEPErpy3Kd Ha JMHUAX CBS3U. [lomexoit pa3BuTHs OBLT Takxke
HaOOp TpaBWII JUIsI TTOJH30BATENCH CETH, 00s3aTeNbHBIN 711 BCeX (Tak Ha3bIBaeMasi
Acceptable Usage Policy — AUP). CoriacHo 3TOMy CBOJy IpaBHII, 3alpeniaioch
ucnoJibzoBanue cetu ARPANET B koMmMepUYecKuX LEsX.

B 1985 rony HanmonanbHeiil Hayunsiil ¢pona (National Science Foundation —
NSF) npuctynun k co3aanuto HoBoii cetn NSFNET. NSF ¢unancupoan coznanue
CeTH, OOBCIMHUBIICH IISATH CYNEPKOMITBIOTEPHBIX IICHTPOB M IPEIIOKHII JIFOOBIM
PErMOHAIBHBIM 1 YHUBEPCUTETCKUM KOMIIBIOTEPHBIM IIEHTPAM, HAXOJJHMBIIHMCS B
npeaenax GU3NIeCKOM T0CATaEMOCTH OT 3TOM CETH MOICOSAUHUTLCA K HEl. DTO OBLI
3apoablll ceth VHTepHET B HbIHEMIHEM €€ Buae. Llenwlil psa yHUBEPCHUTETOB
nojacoequHWIMCh K ceTd NSF, 94TOOBI MOJYyYUTh JOCTYI K CYHNEPKOMIIbIOTEpaM.
Kpowme nccnenoBarensCcKux 3a/1ad CeTh UCIIOIb30BANIACH JIJIs TIEpEadu JIEKTPOHHOM

MOYTH, (PailJIoB 1 HOBOCTEH.
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bompmioe 3Hauenme s pasBuTHs  MIHTepHera wuMmena pazpaboTka
MEXIYHApOJIHOTO CTaHmapTa JoKambHbIX cereli Ethernet. JlokambHbie ceTH
MIPOU3BENIM PEBOJIIOLMIO, [TO3BOJIMB CYIIECTBEHHO YBEIMUYUTh MPOU3BOIUTEIBHOCTD
Tpyda pabOOTHHKOB YOPaBJICHUYECKOrO ammapara, pa3padoTatb U BHEAPUTH
aBTOMaTU3UPOBAHHBIE CUCTEMBI YIpaBieHUsl npeanpustusimMu. Ho oHu ObuiM SIBHO
HEIOCTATOYHBIMU I KPYMHBIX KOPTOpALWH, HMMEIOIMX OTIEICHUS B Pa3HbIX
ropojax 1 gaxe ctpanax. [loaromy BHoJjiHe €CTECTBEHHBIM CTaJl MHTEPEC UX UHTEPEC
K HOJKITIOUYEHUIO CBOUX JOKAIBHBIX ceTel K oomenarnmonaipHo cett NSFNET.

Bcemupnas mayruaa — World Wide Web (WWW, um npocto Web) —
nosiBIWJIach mocie pazpabotku B 1990 romy mpoekTa THNEPTEKCTOBOM pa3METKU
JOKYMEHTOB. ABTOp pa3zpadoTku — Tum bepuep-JIu — nporpammuct EBpomneiickoro
ueHrpa snepHeix uccienoanuii (CERN), pacrionoxxennoro B JKenese. B nokymenTe
1990 roga paccMarpuBaINCh MNOHSATHS, UMEIONIME NPUHIUNHAILHOE 3HAYCHUE JIJIS
TUIEPTEKCTOBBIX JOKYMEHTOB: OOIIMI MPOTOKOJI OOMEHa JOKY-MEHTaMU (IIPOTOKOJI
HTTP); oOmuii 1OKyMEHTaIbHBIA MPOTOKOJ JJIsl MOCTABIIMKOB MHGOpMAIUKU U
noTpeduTeneit (S3bIK pa3METKU THUNEPTEKCTOB); MOJEPKKA MOUCKA 10 UHIEKCY U
BO3MOKHOCTh MPOCMOTpA 3TUX JOKYMEHTOB MpU NOMOILIM Opay3epoB TEKCTa U
rpaduku. CroBo Web Taxke ucmonbs3yercs 1t 0003HaYSHUST MHOTHX KOMIIOHEHTOB
WWW: Web-6pay3zep, Web-ctpanuma, Web-noura, Web-uar, Web-koudepenius u
mp.

B 1993 romy NSF mnpennoxun pagukaibHIM 00pa3oM H3MEHHUTH
aApXUTEKTYpPY CETH:

c03/aTh pa3BETBICHHYIO ceTh Touek goctymna K cetu (NAP), nmocpenctsom
KOTOPBIX TpoBaiaepsl (mocTaBuMku MHTEpHET-yciyr) MOTJIM Obl OCYIIECTBISTH
oOmeH TpaduKoMm;

pearm3oBaTh MPOEKT apOuTpaxa mapipyTtu3anuu B cetd (Routing Arbiter
project — RA), 4dro oOJserymsio Obl CoTJIaCOBaHWE NpPaBHI pPabOTHI B CETH U

YIPaBJICHUE agpecaMu MEXAY HECKOJbKUMM IIPOBAWIECPAMHU, NOIKIIOYECHHBIMHU K

NAP;
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yIBEPAUTh  €AMHOrO  MpoBaiizepa s CIOykObl  oOecrieueHus
BBICOKOCKOPOCTHOM MarucTpansHoit cetu (very high-speed Backbone Network
Service — vBNS);

obecnieunTh TPaH3UT TpaduKa IO CYHIECTBYIOIIMM CETSIM B LEIAX
MOAJAEPKKH MEKPETUOHAIbHBIX COCIMHEHUH IyTeM MOAKIIOUEHHsI K MpoBaiaepam,
koTopsie noakmodeHbl K NAP umn Hanpsamyto k NAP. JIro60# nu3bpanHblil A1 3ToM
e MPOBaiAEp JOJDKEH UMETh COSTMHEHMS 110 KpaiHer mepe ¢ Tpemst NAP.

B 1994 rony NSF o0bsBun o crtpoutenbctBe derbipex NAP B CaH-
®panrmcko, Heio-Mopxe, Ynkaro u BammnarTowxe.

Cornacuo tepmunonorun NSF, Touka noctyma k cetu NAP — 3t0
BBICOKOCKOPOCTHOM KOMMYTATOP WM CETh KOMMYTATOPOB, K KOTOPOM MO JKITFOYAETCS
OTIPE/ICIICHHOE YKCJIO0 MapHIpyTU3aTopoB i oOmeHa Tpadpukom. Jlrobas NAP
JOJDKHA paboTaTh CO CKOpocThio He Hike 100 MOuWT/c U uMeTh BO3MOXKHOCTH
MOBBIIIEHHUS POIYCKHOM CIIOCOOHOCTH MO 3apOCy WK B 3aBUCUMOCTH OT HATPY3KH.

30 ampens 1995 ronaonopnas cetb NSF Obuta 3akpsita, a apxutekrypa NAP
npesparwiack B IHTEpHET.

15.2. Ctpykrypa UnTepHeTa

CoBpemennas cerb HMHTepHeT mpeacTaBisieT co0oil 00beAMHEHHE OTepa-
TopoB HHTEpHET-yCcIyr (IpOBalEpOB), Y KOTOPBIX B HECKOJIBKUX pErMOHaX
UMEIOTCS Y3JIbl, Ha3bIBaeMble Toukamu npucyrctus (Points Of Presence — POP).
Bce nmoakmoueHus kaMeHTOB K MHTepHeT-mipoBaiifiepaM OCYLIECTBISIIOTCS 4Yepes
cepBephl JOCTyIa WIM MaplIpyTU3aTophl, pacnoioxkeHnbie Ha POP mpogaiinepa.
Crporas uepapxuueckas cTpykrypa B UnTepHere oTcyTcTBYyeT. PemienueM npooiem
¢bysukironupoBanusa MHrepHera, pa3pabOTKONW HOBBIX TEXHOJOTHMH U CTaHIApTOB
CETH, pAaCTpEIEICHUEM TOMEHHBIX MMEH BBIMOJHIET TOCTAaTOYHO OOJBIION KpyT
OOIIECTBEHHBIX W HAy4YHBIX OpraHm3anuid. Benmymeid cpean HHX SABISIETCS
ClieUalIbHAsl HETOCYAapCTBEHHAs HEKOMMEpYECKasi OpraHu3alys, pacioyioKeHHas B
CIIA, — Internet Society (ISOC). Wienamu ISOC Moryt ObITH Kak YaCcTHBIC JIIIA,
TaK U OpPTaHU3alMK, HO MPABOM Tojioca Ha BbIOOpax B ynpasisitonme opradsl 1ISOC

O6H21I[21}OT TOJIBKO YaCTHBIC JIUIIA.
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B pamkax ISOC nelicTByt0T HECKOJBLKO CTICIHATIBHBIX TPYIII:

1) CoBet no apxurexktype Untepuera — |AB (Internet Architecture Board)
— 3aHMMaeTcsl MEepClNEeKTUBaMM pa3BUTUA ceMmeilcTBa mnpoTtokonoB TCP/IP:
paccMarpuBaeT pa3zlIMYHbIE HUJEU YCOBEPILIEHCTBOBAHUS, MPUHLUIBI MOCTPOEHUS
HOBBIX CHCTEM H TIp.;

2) Pabdouass wHxeHepHasi rpynna mo HWureprery — IETF (Internet
Engineering Task Force) — 3anmmaercst omepaTHBHBIM pa3pEIICHHEM TEKYIIUX
npoOJieM 3KCIUTyaTalldd M Pa3BUTHA, a TaKke pa3pabOTKONW HOBBIX CTaHAAPTOB U
NPOTOKOJIOB;

3) LlenTtp cereBoii nngopmanuu — INterNI1C 3annmaercst peryimpoBaHueM
IP-anpecoB, TOMEHHBIX MMEH, CIIPABOYHBIX CIYKO M XpaHEHUEM JOKYMEHTOB IO
crangapraMm MHrepHera.

B 1998 r. ¢ynkmun InterNIC Obum nmepenansl crelUalbHO CO3JaHHOM
opranm3zanmu ICANN (Internet Corporation for Assigned Names and Numbers),
KOTOpasi 3aHUMaeTCsl BOMPOCAMU CTPATErMuEeCKOT0 PeryaupoBanus Ha3HaueHus [P -
aapecoB M JOMEHHBIX HMMEH. MEXIYHapOJHOM OpraHu3alued OINEPaTUBHOTO
ynpasiieHus pacnpenenenuem IP-anpecoB u momeHHblx umeH siBisgercs IANA —
Internet Assigned Numbers Authority (YmonHoMoueHHass opraHu3amus 1Mo pac-
NpENETICHUIO HyMepaluy B ceTh MHTepHeT).

IANA onpenemuia Pernonanbabix peructparopoB cetu Mutepuer (Regional
Internet Registry — RIR), oGecneuunBarommx pacmpeneneHue mnpocTtpaHcTsa I[P-
a/IpecoB ¥ HA3HAYEHUsI HOMEPOB aBTOHOMHBIM cHUcTeMaM B cetu HTepHEeT no BceMy
3eMHOMY IIapy:

AmepukaHckuii peecTp anpecoB cetu Wurepuer (American Registry for the
Internet Numbers — ARIN);

EBpomeiickuii cereBoii koopauHaunoHHbii meHtp (Reseaux IP Europeens
Network Coordination Center — RIPE NCC);

Asmnarcko-Tuxookeanckuii cereBoi uapopmannonnsiii neHTp (APNIC);

Pernonaneubiii nentp Jlatunckoir Amepuku u  KapuOckux 0CTpOBOB

(Regional Latin-American and Caribbean IP Address Registry — LACNIC).
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OO61iee aIMUHUCTPUPOBAHNE U TEXHUYECKOE COTPOBOXKICHNE POCCUNCKOTO
HarmoHanbHOTO JoMeHa (.RU) mepBonawanbHOo (B 1993 roay) ObLIO MOpydEHO
HEUTPAILHOW  oOpraHu3alMu — POCCHIICKOMY  Hay4HO-HCCJENOBATEIIbCKOMY
Huctutyty pa3zsutus oomectBeHHbIX ceteld (PocHUUPOC).

7 ampenst 1994 roma IANA 3anecna B MexAyHapoAHyr 0a3y AaHHBIX
HallMOHAJIbHBIX JIOMEHOB BEPXHEr0 YPOBHS POCCUMCKUM HaMOHAIBbHBIN JoMeH RU.

B 2001 romy Owu1 yupexnaeH poccuickuii KoopaumHAIMOHHBIA IIEHTP
HalMoHaJIbHOTO JoMe-Ha cetu MHTtepHer. B 2002 roay Koop AuHaluOHHOMY LIEHTPY
nepefaHbl MOJHOMOYHUS MO BBIPA0OTKE MPaBUJI PETUCTPALMU JOMEHHBIX HUMEH B
nomene RU, akkpenuraiuu perucTpaTropoB U pa3pabOTKe NEPCIEKTUBHBIX IPOEKTOB,
CBSI3aHHBIX C PA3BUTUEM POCCHICKOTO HAIMOHAIBHOTO JOMEHA. B 1iensax coxpaHeHus
ctabwibHOCTH (pyHKUMOHUpoBaHus JnoMeHa RU Ha PocHHUHMPOC BO370KEHBI
¢ynkuun Texnuueckoro nenrpa gomena RU.

.pd (Poccuiickas Deneparusi) — HaAIUOHATIBHBIA TOMEH BEPXHETO YPOBHS
st Poccum. IepBolii B UHTepHETE OMeH Ha kupuiuiie. OTIMYUEM OT BBEIEHHOTO
paHee JOMEHa «.Tu» SBISIETCS TO, YTO B JJOMEHE «.p(d» BCe MMEHa BTOPOTO YPOBHS
MUIIYTCS UCKIIFOYNUTEIBHO KUPHUIUIALEH.

I[lo cnoBam rmaBbl jenerauud  MUHHCTEpCTBA CBA3W M MacCOBBIX
KoMMyHHMKaiui Poccum Bragumupa BacunbeBa, NpeaBapuTEnbHOE PELICHHE O
BBEJICHUM HOBOTO JIOMEeHa ObLIO MpUHATO Ha 32-i MexayHapoaHoW KoHdepeHIun
ICANN B Ilapmxke. 3a BBeneHHE HOMEHA TaKKe BBICKa3aics Ipe3uacHT Poccum
Hvutpuin  Mensenes. HekoTtopple CKENTUYECKHM OTHECIMCh K  CO3JaHMIO
KUPUUINYECKOU 30HBI.

Ha npomenmeit B Kaupe 2—7 nHos6ps 2008 roma 33-it kondepeniuu [ICANN
ObUTO MpuUHATO Perenue o BeiAeneHny Poccun KMPpUIMYECKOTO IOMEHA BEPXHETO
YPOBHS «.ph».

[Ipe3enTamms nomena mpousomnuia 30 oktsaops 2009 B Ceyire.

16 HOs16pst 2009 rona Koopaunammonnsiid 1ieHTp fomMeHa RU mopan 3asBKy

Ha aenerupoBanue gomeHa «.pd» B ICANN.
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1 nexabps 2014 roga Hayvajcs TPETUH dTal PETUCTPAIMU B TOMEHHOM 30HE
nepBOro ypoBHs .tatar. [IpaBo 3apeructpupoBarh CBOM JOMEHHBIE UMEHA MOJTYYUIN
HEKOMMEPYECKHUE OPTaHU3al1H, BIaJeNIblibl TOPTOBBIX MapoK (3HakoB) 1 CMN.

Ha npenpiaymmx IByX perucTpUpPOBAIMCH: BIIAJENbIbl TOBAPHBIX 3HAKOB,
BHeceHHbIX B Jlemosutapuii ICANN (mepBblii 3Tam); opraHbl TrOCyAdapCTBEHHOM
Brnactu PT, opransl ynpaBieHusi ToCy/l1apCTBEHHBIMU BHEOIOIKETHBIMU (POHIAMH,
OpTraHbl MECTHOTO CaMOYIIPABIICHUS U TOCYIapCTBEHHBIX yupexaeHuii PT (BTopoit
aTan).

Omneparopsl  MHTepHET-mOCTyma 10 (PYHKIMOHATHLHO-TeOTpaduIecCKOMY
NPU3HAKY Pa3JEISIIOTCS HA CJIEAYIOIIUE TUIIBI:

maructpanbhaeie  omneparopsl (Internet Backbone Provider — IBP) —
omneparopsl MexpernoHanbHbIX [P-cereil, obecneumBaroumpie nepeHoc MHTepHeT-
TpapuKa MEX]ly peTHOHAMU CTPaHbl U 32 pyOeiK;

KoHeuHble  mpoBainepsl  (MHTepHer-cepBuc-nipoBaiiaepel —  ISP),
obecnieunBaronye npenocTapieHrue MHTEpHET-yCIIyT KOHEYHBIM MOJIb30BATEIISIM

- peruoHanbHbIe ISP — nelicTByrolme Ha perMOHATBHOM YPOBHE;

- nokanpHbIe ISP — neficTByromye Ha TOKAILHOM ypOBHE.

OOBIYHOMY MOJI30BATENIO JJII MOJIy4eHHs JIO0CTyNa B CETb HEOOXOIUMO
BOCIIOJIb30BATHCsl YCIIyraMHt JJOKabHOTO MHTEepHET-TIpoBaiinepa. Kpome oneparopos
HHTepHeT-10CTyna CYIECTBYIOT TAKKE ONIEPATOPBI KOHTEHT-PECYPCOB — KOMIIAHUH,
JESATEIbHOCTh KOTOPBIX HampapjieHa Ha WH-(GOPMAIMOHHOE HAIlOJHEHUE CETU
HHTepHeT 1 npeaocTaBieHe KOHEUHBIM MOJIb30 BaTeNsIM YCIyT HHPOPMAIIMOHHOTO
XapakKTepa.

Paznmuuator criegyromnme TUIbl 0nepaTopoB KOHTEHT-PECYPCOB:

omneparopbl  1aTa-UEHTPOB, MNPEIOCTABIAIOIIME BO3MOKHOCTH CBOUM
M0JIL30BATENAM Pa3MECTUTh WX MH(OPMALIMIO HA CEpBEpax U CIeNnaTh ee JOCTYIHOU
B cetn UHTEpHET;

npoBaiiepsl npwmiokeHuir (Application Service Provider — ASP) —
KOMIIAHUHM, NPENOCTABIIOIIME TOJb30BaTENsIM MPOrPaAaMMHBIE  MPUIIOKEHUS,

rcnob3yronme MHTEpHET-TEXHOJIOTUN U TOCTYIHBIE U3 ceTh VHTEepHET;
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koHTeHT-poBaiaepbl (Content Service Provider — CSP) — kommnanuwm,
MPENOCTABJIAIONIME MOJb30BaTeNsiM MHTepHeTa Ty Wi MHYIO HH(DOpPMAIUIO WM

CIIyk0y (KOHTEHT).

Oneparopus
HHTEPHET-VCav]

Oneparopei Oneparops
MHTEHET-J0CTY I KOHTEHT-Pecy peos

Onepatopl

Marmcrpasisnsie Konenneie
OHEPATO L PRIk
IBP ISP

JATA-HENT pon

I posaiepis nposen

ASP
Permonaibiee

(bl
Kourenr- nposaiieps
Csp

CereBoif IPOTOKOJI — 3TO YCTaHOBJICHHBIN S3bIK, HA KOTOPOM MPOUCXOIUT
obmenne nporpamMm. llepecbuika maHHBIX MpEACTaBISIET COOON TMEpeMeleHHe
KaKOTI'0-TO ITOTOKa OMTOB Mo KaOemro. [ Toro 4rtoObl OH JOXOMMI IO LIEJICBOrO
KOMITbIOTEpA M MPEACTABISUICS B HEM B BHUJE JaHHBIX, TPEOYyeTCs OMNpeaeeHHBIN
HaOop npaBwi. IMEHHO OHM W MPOMUCAHbI B CTAHAAPTHBIX NMpoTokoaax. [Ipo Hux
O0OBIYHO TOBOPSAT, UTO OHU UMEIOT YPOBEHb BIOKEHHOCTH. Kak 310 nonnmars? EcTh
¢u3znueckuil ypoBeHb, KOTOPBINA MPEACTABISIET COOOM IMEpeueHb ONpPENETCHUM, K
NpUMEpPY, KAKUM MOXKET ObITh CETEeBOM Kalenb, TOJIIMHA €ro >KWI U Ipouue
napamerpsl. Jlomyctum, peusb uaer oo ucrpaBHoM kadesne. Torjga makersl TaHHBIX
OyayT oTmpaBiiAThbCsa Mo Hemy. Ho kakoil W3 KOMMbIOTEPOB OyIeT UX MPUHUMATH?
Tyt B paboTy BKIIOYAeTCs KaHAIbHBIM YPOBEHb, MPU ATOM B 3aroJIOBKE IMaKeTOB
yKa3bIBaeTcs GU3NYECKUM aJIpec KaX10H MaIlMHbI — OMPEIeIIEHHOE YICIIO, BIIUTOE B
cereByto kapTy. Ero naseiBator MAC-anpecom. (http:/fb.ru/article/148419/setevoy-
protokol---eto-chto-osnovnyie-setevyie-protokolyi)

Bce koMIbIOTEpHI, YUAaCTBYIOUIME B MEPENAYE TAHHBIX B CETH (B HACTOSILEE
BpeMs M B JIOK&JIbHOW NPHU HCIOJb30BAaHUM B KAUECTBE CETEBOM OINEpalMOHHON
cuctembl Windows), ucnofb3yroT npotokon T CP/IP.
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Ha camom pene mpotokon TCP/IP — 310 nBa pasHbIX NPOTOKOJIA,
OTIPEACIISIONIMX PA3JIMYHbIC aCIIEKThI Mepeavyu JaHHBIX B CETH:

— TCP (Transmission Control Protocol) — mpoTokon ynpasienus nepenayeit
JaHHBIX, HCIOJb3YIOIMI aBTOMAaTHUECKYI0 MOBTOPHYIO Iiepeaadyy IaKeToB,
COZEpKaUMX OIIMOKK; 3TOT MPOTOKOJ OTBEYAeT 3a pazOueHue nepenaBaeMoit
uH(bOpPMaIMK Ha MaKeThl U MPaBUIHLHOE BOCCTAHOBIICHHE MH(YOpPMALIUK U3 MAKETOB
MOJTydarens;

— IP (Internet Protocol) — mpoToKOI MeEXKCETEBOTO B3aMMOICHCTBHS,
OTBEYAIOIIMH 3a apecalyio 1 MO3BOJIIONHN MaKeTy Ha MyTH K KOHEYHOMY ITyHKTY
HA3HAYEHUS TPOXOJUTH 110 HECKOJILKUM CETSIM.

Cxema nepenaun wHpopmanuu no npotokory T CP/IP takoBa: mpoToko:n
TCP pa3OuBaer WHpOpMAIMIO Ha TAKETHI W HyMEpPyeT BCE TAKEeThl; Janee C
noMouipio npotokosia IP Bce makeTsl mepenaroTcsi MoJIyyaTesto, T/i€ ¢ MOMOIIBIO
npotokosia T CP mpoBepsiercsi, BCe JM TMaKEThl MOJYYEHBI; MOCJIe MOJTYyYEHUs BCEX
nakeToB mpoTokoJ1 TCP pacmosaraer ux B Hy>)KHOM TOPSIKE U COOUpPAET B €AMHOE

LIEJIOE.

1) Ha NpuKIAOHOM VPOEHE HCHOTLIVIOMCA HPOMOKOIbI:

+ DNS + HITTPS + POPF3 +  Telnet

+ FTP » IMAP * SMTP + XMPFP

« HITP * LDAP « SSH - SNMP

2) Ha ceancosoMm VPoeHe yposHe NPeocmasieHta HCnoTb3VIOMCA:
+ SSL « TILS

3) Ha MPaHCHOPMHOM YPOSHE:

+ ICP - UDP

4) Ha cemesom ypoeHe:

* BGFP + IGMP * OSPF + EIGRP
+ ICMP « IP * RIP RV ASTAY
5) Ha KAHATLHOM VPOBHE:

«  Ethernet + SLIP « Framerelay -+ PPP
* HDLC

15.3. Aapecanus B UnTepHeTe
Kaxnplii KOMIbIOTEp, MOAKIIOYEHHBIM K HTEpHETYy MMeEEeT JIBa PaBHO-

IIEHHBIX YHUKAIbHBIX aapeca: nudposoi IP-anpec m cuMBoimmueckuid 1OMEH-HBIN
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anpec DNS (Domain Name System, 1oMeHHas cucTeMa UMeH). B Hactosi-1iee Bpems
CYILIECTBYET U UCIOJb3yeTCs ABe Bepcun nmudpooit agpecaruu: Ipv4 u Ipve

IPV6 (auri. Internet Protocol version 6) — HoBas Bepcus npoTokoda IP,
NpU3BaHHAs PEIIUTh MPOOJEMBbI, C KOTOPBIMHU CTOJKHYJAch MpEabIAyIas Bepcus
(IPv4) mpu e€ ucnonb3oBanuu B MHTEpHETE, 32 CUET MCIIOIb30BAHUS JIMHBI ajipeca
128 out BmecTto 32. [IpoTokon 611 pazpadoTan IETF.

IP-anpec mpencrtaBiasier co0O¥W  YHUKAIBbHYIO YETBIPEXOKTETHYIO (32-
OMTOBYI0) BETUUMHY, BBIPKEHHYIO B IECATUYHBIX YUCTIAX, PA3/I€JICHHBIX TOUKaMH, B
dbopme W.X.Y.Z, Tie TOUKK HCTIONB3YIOTCS AJISI pa3AelieHus] OKTETOB (Hampumep,
10.0.0.1). Ilone agpeca pazmepom 32 OUTa COCTOUT U3 JIBYX YaCTE: aipec CETH WU
CBSI3M — CETeBasg YacTh ajJpeca, W aApec KOMIIbIOTepa B CETH (XOocTa) —
UACHTU(PULIUPYIOIIUNA XOCT B CETEBOM CEIMEHTE.

Jns Ipv4, kpome OOBIYHOTO pacHpenereHusl aapecoB IO KiaccaMm,
UCIIOJIb3YIOTCSI TAK)KE METOAbI UCIIOIb30BaHMsI MacOK niepeMeHHoM JymHbl (VLSM —
Variable-Length Subnet Mask) u OeckiaccoBas MEXKIOMEHHAs MapIIpyTU3AIMS
(CIDR — Classless Interdomain Routing).

Bces nndopmanus no nojiydeHuro U pacrpeieeHuto aJpecoB HaX0IUTCS Ha
Web-cepeepe ARIN (www.arin.net).

Pacnpeueneﬂue AAPECHOTO NMPOCTPAHCTBA 110 pEruoHamM

AgpecHoe NPOCTPAHCTBO Kony BELIaHO Koraa BelIaHo
61.0.0.0—-61.255255255 THXOOKCAHCKHA PErHOH anpens 1997
62.0.0.0—62255255255 Espona anpens 1997
193.0.0.0 — 195255255255 Espona Mai 1993
199.00.0—199 255 255255 Cepéprax AMepHEa Maf 1993

200.0.0.0 —200.255255.255 LenTpateHad H KEHAR AMeEpHES Mait 1993
201.0,0.0 —201.255,255.255 LenTpameas B KkHan Adpria Mait 1993

202.0.0.0—203 255255255 THXOOKEAH KT perdor Maf 1993
204,000 — 205255255255 Cepeprax Avepuia Maf 1993
206.0.0.0 - 206.255.255.255 CepepHAL AMePHEA MapT 1994
207.0.0.0 —207.255.255.255 CeBepHAR AMepHEa anpeas 1995
208.0.0.0 —208.255.255.255 CepepHAT AMEPHEA Hoaops 1995
209.0.0.0 - 209 255255255 CepepHAT AMEPHEA anpeas 19946
210.0.0.0-210.255255.255 THXOOKEAHCKHI PerHoR HIOHE 1996
211.00.0-211.255255.255 THXOOKEAHCKHI PerHoR HIOHE 1996
212.000-212255255.255 Espona oKTROpE 1997
213.0.0.0-213.255.255.255 Espona Mapt 1999
216.0.00=-217.255.255.255 CeBepHAL AMEPHEA anpeas 1998
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IIpoTokon IPV6 Beigemser Ha aapec 128 6ut BMecto 32 st IPv4. Hopas
Bepcusi [P-mporokxona IPV6 mact Untepnery 1 muiummapn aapecoB B KBajpare,
KOTOPBIX TOJDKHO XBaTUTh HA MHOTO JIET.

dopmar u cemantuka aapecoB IPV6 omucansl B gokymente RFC-1884.
Bepcus ICMP IPV6 paccmotpena B RFC-1885.

CymiecTByeT Tpu cTaHaapTHbIe GopMbl 1 npeacTtasieHus IPV6 anpecos B
BU/JI€ TEKCTOBBIX CTPOK:

OcHoBHas (popma UMEET BUJ X:XXX:X:X:X:X, IJie 'X' MecTHaAIaTepuIHbIe 16-
ouToBbIe yncia. Hanmpumep:

fedc:ba98:7654:3210:FEDC:BA98:7654:3210 1080:0:0:0:8:800:200C:417A
HauanbHble HYIM B K&KJOM U3 KOHKPETHBIX MOJIEH HE MUIIYTCS, HO B KaXIOM I10JIe
J0JDKHA OBITh, 110 KpaliHel Mepe, o/iHa nudpa

Jomennbiii aapec DNS, B omiinuue ot uudpoBoro, sBiseTcsi TEKCTOBBIM U
jerye 3alIOMHUHAETCS YEJIOBEKOM. [Tpumep JTOMEHHOTO anpeca:
maestro.it3207.agtu.ru. 37ech maestro — UMs pealbHOTO KOMITbIOTEpa B JIOMEHE
it3207 (TpeTbero ypoBHs), NpHUHAIJEKAIIEM JOMEHY 00jiee BBICOKOIO BTOPOTO
ypoBHS agtu, ru — 0003Hau€HKE TPYIIBI PYCCKOSI3BIYHBIX TOMEHOB MEPBOTO YPOBHSI.
JIOMEHOB 1epBOTO (BBICIIIETO ) YPOBHS HEMHOT'O — 0K0J10 250. BosbIas yacTh U3 HUX
— TaK Ha3bIBaeMble Treorpadudeckue aomennl. Hampumep,.ru (Russia, Poccus),.jp
(Japan,  Smonwms),.us  (United  States, CIIA),.uk  (United Kingdom,
BemkoOputanusi),.ca (Canada, Kanana),.au (Australia, ABctpamusi) u T. 1.
Hereorpaduueckue 1gOMEHbI BEpXHEro YypOBHSA —.com (11 KOMMEpPYECKHX
KoMIaHuil),.net (11 ceTeBbIX pecypcoB),.edu (oOpazoBaTebHBIC yUpEKISHNS ),. mil
(BOeHHBIE OpTraHU3aLHH),.0Tg (HEKOMMepUecKHe OpTaHU3aIMH),.20V
(mpaBUTENbCTBEHHBIE BEIOMCTBA),.Int (MHTEpHAIMOHAIbHBIE KOpropauuu) u ap. B
mpoIiecce mepeaadn JaHHBIX TOMEHHBIN agpec nmpeobpasytorcs B IP-aapec. B cetn
CYIIECTBYIOT crienuanbHbie DNS-cepBepbl, OTBEUaroONMe 3a aapecalnio HEKOTOPOu
4acTH CETU U coxpaustoume uHpopmaimio o coorBerctBuu IP-agpecoB u DNS-

HUMCH.
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s mpuoOpereHuss B COOCTBEHHOCTh HMMEHHM JIOMEHa BTOPOTO YPOBHS
(Harmpumep www.agtu.ru), HeoOX0AUMO 00paTUTHCS K OJHOMY U3 PETHCTPaTopoB
JOMEHHBIX HUMEH. AKKpEOUTallMell pEerucTparopoB B JIOMEHE.ru 3aHUMAeTCs
KoopauHanmoHHBI LEHTp HAIMOHAILHOTO JomeHa cetu MHtepHer. 3a
3aperucTpUpPOBaHHBIE MEHA HEOOXOIUMO €XKErOJIHYIO IJaTy (Hampumep, B Llentpe
peructpaiuu qoMmeHoB RU-Center okosio 600 py6. B qomene .ru, 450 py6. B joMeHax
NET, COM, ORG, BIZ, INFO).

Jlnst moucka HY)KHOW HMH(pOpMAIMU B CETH HMCIIOJBL3YETCS ajapec pecypca
(URL-anpec, anrn. Uniform Resource Locator), coaepkarimii uMsi pOTOKOJIA IO
KOTOPOMY HYXKHO oOpamarbcsi kK TpeOyeMon mHbopMaIiu, aapec cepBepa U UMs
(haiina Ha 3 TOM cepBepe.

B o01emM BUJIE dbopmar URL BBITJISAIUT TaK:
method://host.domain[:port]/path/filename rxe: method - ogHo W3 3HAYCHMIA,
TIEPEYUCIICHHBIX HIXKE:

- file — ¢aiin Ha TOKATBHON cUCTEME;

- http — ¢aitn na World Wide Web cepgepe;

- gopher — (aiin na Gopher cepsepe;

- wais — ¢aiir Ha WAIS (Wide Area Information Server) cepsepe;

* news — rpyImna HoBocTel TenekoHpepenuuu Usenet;

- telnet — BbIXOJ Ha pecypcenl cetu Telnet;

- ftp — daiin na FTP-cepsepe.

host.domain — nomennoe ums B cetu Mutepuer. port — nomep UDP-moprta
(User Datagram Protocol — mpoTokoJ1 mop30BaTe/IbCKUX JaTarpamm).

[Mpumep: http://www.agtu.ru/archive/index.html.

[Ipedukc http:// ykaswiBaer, uTo pamee cremayeT aapec Web-cTpaHUIbI,
www.agtu.ru — 3aperucTpupoBaHHOE IOMEHHOE WMs H, OJHOBPEMEHHO, HMS
Wutepuer-cepBepa, /archive ommchIBaeT Katajior ¢ MMeHeM archiv Ha cepBepe, a
index.html — umst daiina. Yacto umena ¢aitnoB Ha MHTEpHET-CcepBepax BBITISIST
HEMPUBBIYHO. DTO CBS3aHO C TeM, YTO OOJBIIMHCTBO CEPBEPOB PabOTAIOT MO,

ynpasiieHreM onepaioHHoi cuctembl UNIX, B koTopoli uMeHa (paiiioB vaiie BCero
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HE UMEIOT pacumpeHus Qaina, wuaeHtuduuupytonero ero tun. OCHOBHOM
KOJMPOBKOM KUPWLIMIEI B TeKCTOBBIX (painax Ha UNIX-cepBepax sBisercsa KOIS-
R. B HutepHere B HacTosiliee BpeMsi OCHOBHBIM MPOTOKOJOM pabOThl C HH-
dbopmanmeit sBIseTcs runepTeKcToBbii mpotokoa http (hyper text transfer protocol)
— OCHOBHOM pe&xuUM paboThl coBpeMeHHbIX HTepHeT-0003peBareneii (0pay3epos). B
coctaB omepaiuonHoit cuctembl Windows Bxoautr Internet Explorer, =Ho
M0JIb30BATENN MOJIb3YIOTCS APYTUMHU, O0Jiee MOMYyISIPHBIMU Opay3epamH.

OCHOBHBIMH IMPOTOKOJIAMH PA0OTHI C AIEKTPOHHAS TOYTOM (e-mail) sBiastoTCs
SMTP u POP3. OtnpaBka cooOImeHn 3EKTPOHHONM MOYTHI OCYIIECTBIISIETCS TI0
npotokosry SMTP (Simple Mail Transfer Protocol, 25-it UDP-nopT), a mpuem 1o
npotokosry POP3 (Post Office Protocol, 110-it UDP-niopT). st paboThl ¢ 3TUMU
npoTtokosamu ciyxar nporpammbl Outlook Express B OC Windows, Microsoft
Office Outlook, u np.

[Ipy uCNOJIb30BaHUU AJIEKTPOHHOM TMOUTHI, pabdOTalolIEH MO MPOTOKOJIaM
POP3/SMTP, kaxnomy aOOHEHTY MpPHUCBAUBAETCA YHUKAIbHBIA MOYTOBBIA ajapec,
dbopmaT KOTOPOTO UMEET BUJ: <UMS MOJIB30BaATENS™> (@ < UMA MOYTOBOTO CEpBEpPA™>,
HampuMep a.ivanov(@agtu.ru.

Opranuzanuss uHpopmanuu B MHTepHETe B TakOoM BHAE, Korja (ailibl
CBA3aHbl MEXAYy cO00N HMH(OPMAIMOHHBIMU CBA3SIMH B BHJE THUIEP TEKCTOBBIX
CCBUIOK, Ha3bIBAETCSl BCEMUPHOM TAyTUHOM 1 0003Havaercss WWW. [lon «mayTtuHoi»
NOApPa3yMEBAIOTCS HE JIMHUM CBSI3M, IO KOTOPBIM UAET CHUTHAI, a CBS3H
uH(GOPMaIMOHHBIE.

HaGop ¢aitnoB Ha omHom HHTepHeET-cepBepe, CBS3aHHBIX MEXIYy Cc000#
TUNEPTEKCTOBBIMU CCHUJIKaMU, Ha3biBaeTcsi camrom. Hanpumep, cait B HTepHETE
MOXeET cojepkath uHPopmanuio o pupme. OH UMEET CBOM «BXOTHOW» (aim —
AomaiHio ctpanuily (home page), kKoTopas COAEPKHUT B BUAE MEHIO U Ha3BaHUM
pa3IeNoB TUIIEPTEKCTOBBIE CCHIJIKM HAa OCTalIbHBIE YacTH caiita. OOBIYHO CTPYKTypa

CCBUIOK UMEIOT HEPAPXUUECKYIO WIH 00JIee CIIOKHYIO CTPYKTYPY.
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15.4. Ilouck undgopmanun B UnTepHeTe
IHouckoBasi cucTeMa — KOMIUIEKC IIPOTPaMMHBIX M alllIAPATHBIX CPEACTB IS
aBTOMAaTU4YECKOTO IPOCMOTpA pecypcoB MHTEpHET, HHIEKCAUU UX COJEPKAHUS U
NPENOCTAaBICHUST YCIYyr MO NOHCKY uHpopManuu HTEpHET-10Ib30BaTEISIM.
[lonckoBble CUCTEMBI MOTYT OTIMYAThCS MO A(P(PEKTUBHOCTH MOUCKA, MO SI3BIKY
noucka (pycCKkui, aHIIMUCKUN U JIp.) U MO HEKOTOPHIM JAPYTUM BO3MOKHOCTSIM.
Harmpumep, o1HM OUCKOBBIE CUCTEMBI HAXOAT UHPOPMALUIO TOJBKO B BUje Web-

CTpaHMII, IPYTrue MOTYT IPOCMaTPUBATh U TPYIIIBI HOBOCTEH, U (aillIoBbIEe CEPBEPHI.

Jlpyrue nomyJisipHbie CepBHUCHI:

JuekTpoHHast mouta B UHTepHeTe

RRS-kaHajabl (BUJI mpeacTaBIeHHs CMIHCKA HOBOCTEl) 0TOOpakaeTcs B
Opay3epe, MOUYTOBOM KIIMEHTE WJIM arperatope, Kak CIUCOK 3aroJIOBKOB. 3 aroJ0BKU
OOHOBJIAIOTCS aBTOMaTHUecKu. BpiOpaB 11000#1 3arojoBOK, MOXHO MPOYHUTATh
MH(GOPMAIHIIO TIO ITOU TEME.

O0menne B UHTepHeTe B peajibHOM BpeMeHH - CIyKObl MTHOBEHHBIX
coobOmennii wm Murepuer-neiimkepsl u dar (chat) aByx BumoB — IRC (Internet
Relay Chat) u Web-uar. Camoit m3BectHoit IM ((Instant Messaging) — oOmena
MTHOBEHHBIMH COOOIICHUsAMH )-TiporpamMoii (MHTepHeT-TIeHIKepoM)  SBISACTCS
nporpamma ICQ (ab6peBuarypa ICQ co3Byuna anrmmiickoit ppasze «l seek you» — s
uiry TeOsi, TPOU3HOCUTCS aif-cuk-t0 win, B P®, «aceka»). Homs ICQ cpenu
aHAIOTUYIHBIX porpamm B PO coctasiser 6oiee 70%, Microsoft Manager — menee
10%, QIP — 7%, Skype — 4%, npouue (Jabber, Google Talk, Miranda u ap.) — 8%.
Yucrno 3apeructpupoBaHHbIX noJib3oBareneit ICQ 6onee 50 MiIH. yenoBexk.

BJaoru — nuunbIe 37eKTpOHHBIC THEBHUKHA HA Web-cTpanniax.

B MHTEepHETE NMEIOTCS CAlThI, INIABHOE HA3HAYEHUE KOTOPBIX — Pa3Me-IICHUE
0JIoTOB Bcex Jkenarommx, Harmpumep, Www.livejournal.com. INoms3oBarensim Web-
MOYTHl TAKKE YacTO MPENOCTABIIETCS BO3MOKHOCTh BECTHM CBOM JHEBHHUKH Ha
CTpaHUIaX TOYTOBOTO CaiTa, HAIPUMEP, OUEHDb OO0JIBIIOE KOJIUIECTBO 0JI0T0B MOKHO

HaiiTh Ha (@mail.ru. OcoOEHHOCTh ATOTO BUAA OOIIEHUS — JIFOO0M JKETArOIIUIA MOYXKET
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quTaTh OJIOTH M MHUCAaTh CBOM KOMMEHTapHUH K 3alUCsIM aBTopa 0J1oTa, KaKaas Takas
3aMiCh UMEET JIaTy U BpeMs CO3/IaHMUSA.

IP-Tenedonus (MuTepHeT-TE 1€ POHUS) — TEXHOJIOTUSI, KOTOPAsi UCTIOJIb3YET
WutepHer myisi mepenayd pedyeBbIX cUrHaioB. [Ipu pasroBope mo ip-tenedony
TOJIOCOBBIE CUTHAJIBI (CJIOBA, KOTOPBIE MBI MTPOU3HOCUM) MPE0OPA3YIOTCS B CHKATHIC
MaKeThl JaHHBIX. OJTHU TAKEeThl JAHHBIX MOCHUIAIOTCS dYepe3 MHTepHeT apyrou
ctopoHe. Korjga makeTrbl JaHHBIX JOCTUTAIOT ajpecara, OHH JEKOIUPYIOTCS B
MCXOJIHBIE TOJIOCOBBIC CUTHAIBI.

HNHTepHeT BellaHMe — paguOKaHAIBI M TENEKaHAIbl, KOTOPHIE MOXHO
CIyIIaTh U CMOTpeTh Ha Web-cTpaHuilax caiToB, MOCBSIIEHHBIX ATOMY HWIIH Yepe3
MyabTEMeauiHbIe npuioxenns — Windows Media Player, WinAmp, Real-Player u
p.

DJIeKTPOHHAsE KoMMmepuusi — ¢opma B3aUMOJCUCTBUA TPOJABIOB U
MoKymarened, mpu KOTOPOM BBIOOp M 3aKa3 TOBApPOB OCYILECTBISIETCS Yepe3
KOMITBIOTEPHBIE CETH, a pacdyerbl MEKIy TMOKyHarelieM | TOCTaBIMKOM
OCYIIECTBISIIOTCS. C HMCTIOJB30BAHUEM OJJICKTPOHHBIX JOKYMEHTOB WIIM CPEICTB
wiatexa. [Ipyw kmaccudukanuu 3MEKTPOHHOTO OW3HECa BBIACISIOT HECKOJIBKO
KaTeropuil:

B2B (business-to-business) — OusHec g OWM3HECA — DIICKTPOHHAS KOM-
MEpPITUS MEXIY ABYMSI KOMITAaHUSM;

B2C (business-to-consumer) — Ou3HEC, OPUCHTUPOBAHHBI Ha KOHEYHOTO
(GU3NUECKOTO MOTPEOUTEIS;

C2C (consumer-to-consumer) — 6u3Hec, 00eCIICUNBAIOIIMIA B3aUMOICHCTBHE
MEXIY OOJIBIIMM KOJMYECTBOM (PU3UUECKUX MOTPEOUTENEH;

C2B (consumer-to-business) — cuctemMbl 00pabOTKH IIEHOBBIX 3asBOK, IO
KOTOPBIM MOTPEOUTETN XOTEIH OB MPHOOPECTH TOBAPHI M YCIIYTH,

B2A (business-to-administration) — Ou3Hec, OMEPUPYIOIUI CACIKAMU MEKITY
JaCTHBIMH KOMITAaHUSIMH U IPaBUTEIHLCTBEHHBIMHU OpTaHU3AIUSIMHU

(amMUHUCTpAIUE);

123



C2A (consumer-to-administration) — 6u3Hec, MOCTPOCHHBIN HA OpraHU3AIMH
B3aMMOOTHOIICHUN (PU3UYECKUX JIUI] U TOCYJAPCTBEHHBIX CITYXO.

[Ipu ocyiecTBICHUN JEKTPOHHON KOMMEPILIMU UCIOJIB3YIOTCS Pa3indHbIe
IUIATeXXHBIE CUCTEMbl. B 3aBHCUMOCTH OT BHJA JEHEXKHBIX CPEACTB CHUCTEMBI
pacyeToB B CETH MOKHO Pa3JIeluTh HA JBE OOJIBIINE TPYIIIbL:

CHUCTEMBI pacyeToB, paloTarolMe C peATbHBIMU JeHbraMu (pacyeTsbl
HAJIMYHbIMU, OaHKOBCKMMHM M TOYTOBBIMH MEPEBOJAMH, IUIATEKHBIE CHCTEMBI,
paboTaromme ¢ 0aHKOBCKUMHU CUETaMH KJIMEHTOB);

CHUCTEMBbl PACUETOB, MHCMOJb3YIOIIME 3JIEKTPOHHYIO BaOTy (LU(PpPOBBIE
JEHbIU), SMHUTUPYEMYIO IUIATSKHBIMM cucTeMamu. K 3TOMy Tumy OTHOCATCS
CTeIMaTU3UPOBAHHBIE IJIaTEKHBbIE cUCTeMBI B MIHTEpHETE.

[{udpoBbie NEeHbI'HM — TO IEKTPOHHBIN SKBUBAJICHT pealbHbIX JeHer. OHu
OMUTUPYIOTCS TUIATEKHOW CHUCTEMOW W 3aUUCISIOTCS Ha JJICKTPOHHBIE cueTa
KJIMEHTOB B OOMEH Ha JICHbI'M, KOTOPHIC KJIMEHT BBOJUT B CHUCTEMY OAHKOBCKUM
NIEPEBOJIOM WIIU TIyTEM BHECEHUS HATMYHBIX.

15.5. Obecnevenue koHpuAeHUNAIbHOCTH HHGopManuu B UHTepHeTe

KondunennuanpHoCTh TepegaBaeMoid WHGOPMAIMA O0OECIICUYNBACTCS €€
mmdpoBanreM. [Ipn momomm mporeaypsl MMGPOBaHUS OTIPABUTEIh COOOIIECHUS
npeoOpa3yer ero M3 MPOCTOro TeKCTa B HAOOp CUMBOJIOB, HE MOJJAIOIIMICS
OpOUYTEHHIO 0€3 MPUMEHEHHs CIEIHaIbHOTO KII0Ya, W3BECTHOT'O TOIY4aTenko.
[Tonmyuarens cooOuIeHus, UCTIONB3Ys K04, MpeoOpaszyer nepeaanHblii eMmy Ha-00p
CUMBOJIOB 00patHO B TeKCT. [Iporecc mpeoOpazoBaHusi ¢ TOMOIIBIO KITFOYa MPOCTOTO
TEeKCTa B 3a-IM(poBaHHOE COOOLIEHHE U OOpaTHO HA3bIBACTCA AITOPUTMOM
nmdpoBanus. OObBIYHO AMTOPUTMBI MUPPOBAHUS OOIIEU3BECTHBI U HE SABJIAIOTCS
cekperoM. KoHpuIEeHIMATBPHOCTh TiEpeaun W XpaHeHWs 3ammdpoBaHHOU
nHDopManuu oOecTieInBacTCs 3a CUET KOHPUASHITHATBHOCTH KITFOUa.

Koy k mm@py — KOHKpeTHbI HAOOp CUMBOJIOB U MPOLIEAYD, IPUMEHSIEMBIX
npy WUPpoBaHuM U IenmdpoBaHun cooOmeHnit. OOBIYHO CTENEHb 3aMIIIEHHOCTH
uHPOpPMAIIMU 3aBUCUT HE TOJBKO OT ajlropuTMa MmM(GpOBaHHS, HO U OT JJIMHBI

KJIroua, H3MCpH€MOﬁ B Outax. Uem AJIMHHEC K04, TCM JIY4YIIC 3alluTda, HO TEM
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OOJIbIIIe BBIYMCIUTENIbHBIX MPOLEAYp HEOOXOAMMO IMPOBECTH KOMIIBIOTEPY IS
nmppoBaHus U JgemmdpoBaHus TepedaBaeMod MHGOpPMALMU, YTO 3aMEJIseT
nepenavyy naHHbeiX. CyniecTByeT J1Ba BUAa alrOPUTMOB IIM(PPOBAHMUS:

1) CumMmeTpuuHbie. B anmroputMax 3Toro BHa U IS MMQPPOBAHUS, U JUIS
Ae-lmn@ppoBaHusl UHPOpPMALUA TPUMEHSIETCS OJMH U TOT K€ CEKPETHBIM Ko,
W3BECTHBIN U OTIIPABUTEIIO, U MOIy4aTeIi0 HHPOPMAIIHH.

2) AcMMMeTpHYHbIE. AITTOPUTMBI 3TOT0 BH/1a HCIIOJIB3YIOT ABa KIIF0YA: OJUH
— i mmdpoBaHus, Apyrod — s AenmdpoBanus coodmmenus. OQuH U3 TaKUX
KITFOUEH SIBJISICTCS 3aKPBITHIM (CEKPETHBIM ), APYTOU — OTKPBITHIM (0OOIIIEOCTYITHBIM).

B nacrosiiee BpeMsi B cucTeMax JOKyMEHTOOO0POTa HIUPOKO UCIOJIb3YyeTCs
anektpoHHass uudposas mnoanuck (ILII), koTtopas sBIAsSETCS DSICKTPOHHBIM
AKBUBAJIEHTOM cOOcTBeHHOpY4YHOU mnoanucu. LIl ciayXur He TOJIbKO s
ayTeHTU(UKALUK OTIPABUTENS COOOIIEHUS, HO U JJIs POBEPKH €r0 LEIOCTHOCTH.

[Ipu ucnonw3oBanuu IUII ana ayreHTH(UKALKMKA OTIPaBUTENST COOOILCHHUS
IPUMEHSAIOTCS  OTKPBITBIM M 3aKpbIThi  Kmouu. Ilpouenypa moxoxa Ha
OCYILECTBISIEMYIO B CUMMETPUYHOM IIM(POBAHUH, HO B JAHHOM CJIy4ae 3aKphIThIN
KJIFOY CJTYKUT JUJIsl IM(POBaHUs, a OTKPBITBIA — JIJIs1 Aem(ppOBaHUsL.

Anroputm npumeHerus: LI cocTOUT U3 psija onepanui:

1) renepupyercs nmapa KIro4eil: OTKPBITBIN U 3aKPBITHIN;

2) OTKPBITBIM KJIIOY NEPEAACTCs 3aMHTEPECOBAHHON CTOPOHE (MOJydaTesro
JOKYMEHTOB, MOJIHUCAHHBIX CTOPOHOM, CTEHEPUPOBABILIEH KITIOUH);

3) oTnpaBuTelb COOOIIEHUS HIMPPYET €ro CBOMM 3aKPBITHIM KITFOUOM U Mepe-
JaeT MOJIy4areito Mo KaHajaM CBA3U;

4) mostydarens Jemm@pyer coOOIIEHHE OTKPBITHIM KIIFOUOM OTIIPABUTEIIS.

Cozgare 3ammppoBaHHOE COOOIIEHHE, TpU pacumdPpPoBKE KOTOPOTO
OTKPBITBIM KIIFOYOM TIOJIy4aeTCs HCXOJHBIA TEKCT, MOKET TOJbKO 00Jaaarelnb
3aKpBITOTO KJIOYa, T. €. OTIpaBUTeNbh cooOIIeHus. lcmonbp3oBare 1is 3TOTO
OTKPBITBIN KJIFOY HEBO3MOKHO.

JUig 3ammThl JaHHBIX, [epeAaBacMbIX dYepe3 HHTepHeT, ucnoib3yercs

npoTokos SSL (Secure Socket Layer). DTOT MpOoTOKOJI OCHOBaH Ha KOMOWHAIIHH
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ATOPUTMOB aCUMMETPUYHOTO U CUMMETpU4YHOTO ImdpoBanus. [IpoTokos Moxer
paboTaTh B TPEX pEeXKUMAX:

1) npu B3aMMHOM ayTeHTU(PUKAUU CTOPOH;

2) ipu ayTeHTU(PUKAIMU CepBEepa U AHOHUMHOCTH KITMEHTA,

3) npu B3aMMHOW aHOHUMHOCTH CTOPOH.

IIpu ycTaHOBIIEHUM COEIMHEHUA IO MpOTOKoay SSL mig naHHOW ceccum
CBSI3M TEHEPUPYETCA PAa3oBbId KIOY, KOTOPBIA CIYXKHUT JJIsI CUMMETPHUYHOTO
mr(ppOBaHUS JTaHHBIX, TIEPEIaBaCMbIX B TCUCHHE MaHHOW ceccud. Pa3oBbIi Kiod
TEeHepUPYETCS Ha JTale YCTAaHOBJCHUA COeAuHeHusa. lIpu sToM HCTONB3YIOTCS
aCUMMETPHUYHBIE AITOPUTMBI (PP OBAHMS.

16. OCHOBBI HTML. PASPABOTKA WEB-CAWTA
16.1. Web-caiiTel 1 Web-cTpaHHIIBI

Web-caiit coctout uz Web-ctpanuil, 00beIMHEHHBIX runepcchuikamu. Web-
CTpaHUIIbI MOTYT OBITh MHTEPAKTUBHBIMU U MOTYT COJEpP>KaTh MYJIbTUMEIUNHBIE U
IUHAMHUYECKHUE OOBEKTHI.

Cosnanne Web-caiiToB peaam3yercsi ¢ HCIOJIb30BAaHHEM SI3bIKA Pa3METKU
TUIIEPTEKCTOBBIX ToOKymMmeHToB HTML.

Texnomorus HTML cocTouT B TOM, 9YTO B OOBIYHBIN TEKCTOBBIN JOKYMEHT
BCTaBJISIFOTCS  YITPABJIIOIIME CUMBOJIBI (TATH) M B pe3yibTare Mbl moaydaem \Web-
CTpaHHUILy.

Bun Web-cTpanuis! 3agaercs Taramu, KOTOPbIC 3aKIFOYAIOTCS B YIJIOBBIC
CKOOKHU.

Taru Moryt ObITh OJJMHOYHBIMH WJIM MMAPHBIMH, JJISI KOTOPBIX 0053aTeIbHO
HAIMYKME OTKPBIBAIOIIETO M 3aKPBIBAIOIIETO TEroB (Takas Mapa TATOB Ha3bIBACTCS
KOHMeUHepoMm,).

3aKpBIBAIOIIMIA TAT COACPKUT TpsiMOU cowt (/) mepen 0003HAUCHHUEM.

HTML-kox cTpanuiibl moMeniaercs BHyTph kKoHTelHepa <HTML></HTML>

3aronoBok Web-ctpanuns! 3akmouaercs B kontelinep <HEAD></HEAD>

HazBanue Web-ctpanunb conepxkurcst B konterinepe < TITLE ></TITLE>

<HTML>
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<HEAD>

<TITLE>Komnbrotep</TITLE>

</HEAD>

</HTML>

OCHOBHOE  COJiep)KaHHWE  CTPAHHUIBI  TOMEMIAeTCST B KOHTEHHEp
<BODY></BODY>

<HTML>

<HEAD>

<TITLE>KommeroTep</TITLE>

</HEAD>

<BODY>

Bce o xomnbroTepe

</BODY>

</HTML>

Pazmep mpudra 17151 IMEIONMXCsl B TEKCTE 3ar0J0BKOB 33/1a€TCSl TATAMH OT
<H1> (campiii kpymnHbIi) 10 <H6> (caMblii MenKMii)

<H1>Bce o xommberoTepe</HI>

3amaTh TUN BBIPABHUBAHMS 3arojioBKa [JIs TAra 3arojioBKa IO3BOJIAET
arpuoyt ALIGN

BeipaBHUBaHuE MO MpaBoil TpaHUIE OKHA PEATU3YETCs ¢ TOMOIIBIO 3aUCU
ALIGN="right", a mo neatpy — ALIGN="center*

<H1 ALIGN="center">Bce o xommnbrorepe</HI1>

C nomompio Tra FONT u ero arpubyroB MOXKHO 3a/1aTh NapaMeTphl
dbopmarupoBanus mpudta modoro ¢pparmenta tekcta. Atpudyr FACE no3Bosser
3a7arh rapHuTypy impudra (mHanpumep, FACE="Arial"), arpudyr SIZE — pa3mep
mpudta (Hanpumep, SIZE=4), arpubyr COLOR — mBer mpudta (Hampumep,
COLOR="blue")

<FONT COLOR="blue">

<H1 ALIGN="center">Bce o kommbroTepe</H1>

</[FONT>
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3aroyioBOK 11eJ1Iec000pa3HO OTACIUTh OT OCTAILHOTO COJIEP>KaHUS CTP AHUIIBI
TOPU30HTAILHOM JIMHUEH C MOMOIIbIO OJJTUHOYHOTO Tora <HR>

Paznenenne Tekcta Ha ab3aipl MPOU3BOAUTCS C TMOMOIINBIO KOHTEHHEpa
<P></P>

Harmpumep, momecTM Ha TUTYJIBHYIO CTPAHUILY TEKCT, pa3OUTHIi Ha ab3a1ibl
C Pa3JIMYHBIM BHIPABHUBAHHUEM:

<HTML>

<HEAD>

<TITLE>Komnerotep</TITLE>

</HEAD>

<BODY>

<FONT COLOR="blue">

<H1 ALIGN="center">Bce o xomnbroTepe</H1>

</[FONT>

<HR>

<P ALIGN="left">Ha 3TOM  caiTe BBl CMOJXETE  MOJYYUTh
pa3nuuHyl0 HMHGOPMALKMI0O O KOMIbBIOTEPE, €ro NporpaMMHOM OOecIeyeHUH
U IIeHaX Ha KOMIBIOTEPHBIC KOMIUIEKTYIOMIHE. </P>

<P ALIGN="right">TepMHHOIOTHYECKII1 CIOBapb IO3HAKOMHUT BaC C
KOMITbIOTEPHBIMU TEPMUHAMH, a TAKKe Bl ~ CMOJKETE€ 3alloJHUTH
aHkery.</P>

<BODY>

</HTML>

16.2. BetaBka u3o0paxeHui

Jla BcTaBku n3o0pakeHus ucnoib3yercs 1ar <IMG> ¢ atpudyrom SRC

<IMG SRC="COMP6.gif">

Pacnonoxuth PUCYHOK OTHOCHUTEIBHO TEKCTa pPa3IMYHBIMH CHOcoOaMu
no3BoJisier arpudbyt ALIGN tora <IMG>, koTOpblii MOXET NpPUHUMATh ST
Pa3JIMYHBIX 3HAYCHUMN:

TOP (Bepx),
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MIDDLE (cepenuna),

BOTTOM (am3),

LEFT (cnesa)

RIGHT (cnpasa).

<IMG SRC="COMP6.gif" ALT="Kommsrorep" ALIGN="right" >

16.3. 'mnepcceblIKN

[lepBasi TUTyabHAs CTpaHWIA JOJDKHA MPEIOCTaBIATh mocerureno Web-
caiiTa BO3MOXKHOCTh HayaTh ITyTEHIECTBUE MO CcauTy. s 3TOro Ha TUTYJIbHYIO
CTPaHMILY JOJDKHBI OBITH MOMEIIEHBI THIIEPCCHUIKUA HA APYTHUE CTPAHUIIBI CaiTa.

<HTML>

<HEAD>

<TITLE>3arosioBok ctpanunbl</TITLE>

</HEAD>

<BODY>

</BODY>

</HTML>

Co3narb myctbie cTpanuilbl «I [porpamMmmby, «CiioBapby, « KOMITIEKTYOMIME
U «AHKeTa» W coxpaHMTh uX B (aitmax ¢ umenamu Software.htm, glossary.htm,
hardware.htm u anketa.htm B karanore caiira.

16.4. Ilaneab HABUTALIMH

[lanens HaBuramuu OyAeT NpPEACTaBIAThL cCO00i ab3ail, BEHIPOBHEHHBIM IO
IICHTPY, B KOTOPOM yKa3aTelli TUIEPCChUIOK pa3jieneHbl npooenamu (& nbsp):

<P ALIGH="center">

[TIporpammel] &nbsp [CroBaps] &nbsp

[Kommiektyrommue] &nbsp [Ankera]

</P>

<P ALIGN="center">

[<A HREF="software.htm">IIporpammei</A>] &nbsp

[<A HREF="glossary.htm">CnoBaps</A>] &nbsp

[<A HREF="hardware.htm">Kowmmrekryronme</A>] &nbsp
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[<A HREF="anketa.htm">Ankera</A>]
</P>
16.5. CebliiKka Ha J1eKTPOHHBII aapec
<ADDRESS>
<A HREF="mailto:mailbox@provaider.ru">E-mail:
mailbox@provaider.ru </A>
</ADDRESS>
Crucku

Criucok pacmnoJsiaraercs  BHYTPpH  KoHTerHepa <OL></OL>, a xkaxnablid

aNieMeHT crnucka ompezaensercss Trom <LI>. C momompio atpubyra TYPE Ttora
<OL> moxHO 3amaTh TN HyMmepanuu: apadbckue 1udpsl (Mo ymomyanuiwo), "I"
(pumckue mdpsl), "a" (ctpounsie OykBbl) u T.1. [Ipumep:

IIporpammHoe obecneyeHue

<OL>

<LI>CuctemMHbplE€ TPOTPAMMBI
<LI>IIpuknagasle OpPOrpaMMBbl
<LI>Cuctembl TNporpaMMUpOBaHUS

</OL>

Biio)€eHHBI HEHYMEPOBAHHBIN CIIUCOK PAcCIOJIaracTcsi BHYTPH KOHTEHHEpa

<UL></UL>, a xaxIplii 3JIEMEHT CHHMCKa ompenensercs Takke tarom <LI>. C
nomonipio arpudyra TYPE tra <UL> moxHO 3anath Buj Mapkepa crmcka: "disc”
(muck), "square" (xBagpar) wim "circle" (oxpyxxHocTs). [Ipumep:

JJ1 IpUKIaIHBIX TPOTPaMM:

<UL>

<LI TYPE="square"> TeKkcTOBbIEC PEIAKTOPHI;
<LI TYPE="square"> rpadpudeckue perakTopsl,
<LI TYPE="square"> snekTpoHHBIC TaOJIHUIIbI;

<Ll TYPE="square"> cuctems! ynpapneHus 0azamu JaHHbIX.
</UL>
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Crpanuiy «CroBapb» Mbl MpPEICTaBUM B BUJE CJOBAps KOMIBIOTEPHBIX
TEPMHHOB.

Jlig 3TOro ucmoJib3yeM KOHTeWHep chnucka omnpeaeneHuit </DL>. Buytpu
HEro TeKCT 0OopMIIieTCs B BUE MepMUHAd, KOTOPBIN BBIIEIAECTCS HEMAapHBIM TITOM
<DT>, u onpeoenenus, xkotopoe cieayer 3a Toarom <DD>

<DL>

<DT> IIpomeccop

<DD> IlenTpansHO€ YCTPOMCTBO KOMIIBIOTEPA, IPOM3BOIAIIEE 00PaOOTKY
uHbOpMaIMK B JBOUYHOM KOJIE.

<DT> OneparvuBHasi mnamATh

<DD> VYcTpoiCTBO, B KOTOPOM XpaHATCS NPOTrpamMMbl U JaHHBIE.

</DL>

16.6. ®opmbl
dopma 3akirouaercs B kontelinep <FORM></FORM>

TekcToBble 1MOJA: co3marorcs ¢ nomolnbo mra <INPUT> co 3uHauenuem

arpubyta TYPE="text". Atpubyr NAME sBnsiercs o0si3aTeIbHBIM U CITY>KUAT JJISI
uaeHTU(UKAMK TToTydeHHoN mHbopManmu. 3HadyeHneM atpuoyra SIZE sBnsercs
YUCJI0, 3ajarolee JJIMHY MMOJIs BBOIa B CHMBOJIaXx.

s Toro 9TOOBI aHKETa «YHTANach», HEOOXOIMMO pPa3JeiIuTh CTPOKH C
OMOIIBIO TAra nepeojaa ctpoku <BR>. [Ipumep:

<FORM>

[Toxaiyiicta, BBenute Baiie umsa: <BR>

<INPUT TYPE="text"

NAME="name" SIZE=30> <BR>

E-mail: <BR>

<INPUT TYPE="text"

NAME="e-mail* SIZE= 30 > <BR>

</FORM>
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16.7. Tlepexmrouarenu
['pynna nepeximouareneil («paIMoOKHOIOK») CO3JaeTcsl C MOMOIIBIO TAra
<INPUT> co 3nauenuem arpubyra TYPE="radi0". Bce aneMeHTHI B rpyIine qOJHKHBI
uMeTh oauHakoBble 3HaueHus: arpudyra NAME. Hanpumep, NAME="group".
Eme onnum oOs3arensHbiM  atpubytom siBisiercs VALUE, koTopomy
npucBouM 3Hauenust "schoolboy”, "student" u "teacher". 3nauenue arpubyta
VALUE nomxHO OBITh YHUKAIBHBIM JIJIT KOKION «PaJTHOKHOIIKIY, TaK KaK MPH €

BBIOOPE UIMEHHO OHU TiepenaroTcs cepsepy. [Ipumep:

Ykaxure, K Kakou TpYIIe MoJdb30BaTeici BhI Ce0S  OTHOCHTE:
<BR>

<INPUT TYPE="radio”" NAME="group" VALUE=
“schoolboy">yuammiica<BP>

<INPUT TYPE="radio” NAME="group" VALUE=
"student">ctynenT<BP>

<INPUT TYPE="radio” NAME="group" VALUE=

"teacher">yuuren»<BP>
16.8. ®aaxku

Ecim w3 mpemsio)keHHOTO TMepeyHss OH HYXHO BbIOpATh OJIHOBPEMEHHO
HECKOJIbKO BapUAHTOB, TO UX TMOMEYAIOT (PJIakKaMu.

Onaxku cozparorcst B mare  <INPUT> 3HauUE€HUEM arpudyrta
TYPE="checkbox".

Onaxxku, 00BEAMHEHHbIE B TPYIIY, MOTYT MMETh OJMHAKOBBIE 3HAYEHUS
arpudyra NAME. Hanpumep, NAME="group".

Eme onnum oOs3arensHbiM  atpubytom siBisiercsi VALUE, koTopomy

NPHUCBOUM, HarmpuMep, 3HadeHus "Www", "e-mail" u "ftp".

Kakne w3 cepBucoB IHTepHETa BBl HCMOJB3yeTe HaWOOJEE YacTo:
<BR>

<INPUT TYPE="checkbox*“ NAME="group" VALUE="WWW">
WWW<BR>
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<INPUT TYPE="checkbox" NAME="group"” VALUE= "e-mail'> e-mail
<BR>

<INPUT TYPE="checkbox*“ NAME="group" VALUE="ftp” > FTP<BR>

16.9. Mosast ciucKoOB

BeisicHuMm, kakoi u3 Opay3epoB MPENNOYUTACT MOCETUTEND caiita. [lepeueHp
Opay3epoB TNpEICTaBUM B BHUJC PACKPBIBAIOIIETOCS CIMCKA, U3 KOTOPOTO MOKHO
BBIOpaTh TOJBKO OJIMH BapuaHT. JJii peanu3anuu TaKoTo CIHCKA HCIOJb3YyeTcs
kouterinep <SELECT></SELECT>, B KOTOpOM KaXKIblii JJIIEMEHT CIIHCKa
onpenemsercs TaroMm <OPTION>. BeiOupaeMplii 10 yMOTIaHHIO JICMEHT 331aeTCS C
nomoripio arpudyra SELECTED. Tlpumep:

Kaxoit u3 Opay3epos Bbl ipeanounraere? <BR>

<SELECT NAME="browsers">

<OPTION SELECTED> Internet Explorer

Internet Explorer

<OPTION>

Netscape Navigator

<OPTION> Opera

<OPTION> Neo Planet

</SELECT> <BR>

16.10. TexkcToBast 00J1aCTh

Co3nmaercss Takags o6Omacth ¢ mnomompio T1Ira <TEXTAREA> ¢
oOs3arenbHbiMu  atpubytamu: NAME, 3amaronmim  ums  ob6mactu, ROWS,
onpeaessonmmM 9ucio ctpok, 1 COLS — uuncno cton61oB obnactu. [Ipumep:

Kakyro erme nadopmaruio Bel XoTenn Obl BUAETh Ha HaileM caiite? <BR>

<TEXTAREA NAME="resume"

ROWS=4 COLS=30>

</TEXTAREA <BR>

16.11. OTtnpaBka 1aHHBIX U3 (OPMBI
OTtnpaBka BBeAeHHOU B (opMmy HMHPOpPMAIMM WIM OYHUCTKA TOJICH OT yxKe

BBGI[GHHOfI I/IH(I)OpMaI_II/II/I OCYHICCTBJEACTCA C ITIOMOIIBIO KHOIIOK. Knonku CO3Jar0TCA
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¢ nomompio Tira <INPUT>. [lns co3maHuss KHOMNKH, KOTOpas OTHpPaBiISIET
undopmanuto, arpudyry TYPE nHeoOxomumo npucBouth 3HadeHue '"submit", a
arpudyty VALUE, xoTopblii 3a/1a€T HaANKCh HA KHONKE, — 3HaueHue "OTnpaBuTh".

Jlig co3paHusi KHONKH, KOTOpas MPOU3BOJIUT OUYMCTKY (POpPMBI, arpudyTy
TYPE neobxonumo npucBouth 3HadeHue "reset", a arpudyry VALUE - 3nauenue
"OuncTuTh".

<INPUT TYPE="submit" VALUE="Ornpasuts"> <INPUT TYPE="reset"
VALUE="Ouuctuts'>

17. BHAKOMCTBO C XML

SA3pik XML (Extensible Markup Language) Owutr paspabotan paboueit
rpymmoit XML Working Group xorcopruyma World Wide Web Consortium (W3C).
BoT kak OMMCHIBAIOT €0 CO3AaTENHN:

"Pacumpsiembiii  s3blk - pasmerku  Extensible Markup Language (XML)
npeacTaBisier coboil coctaBHyl0 4dacTh s3bika SGML... OH npenHa3zHayeH s
obJieruenus ucnojb3oBaHus si3bika SGML B Web u BrinonHeHus 3a1au, KOTOpbI€ B
HacTosIIee BpeMsl peanusyrorcs ¢ nmomolbio s3bika HTML. XML pazpabotan ¢
LENbI0 YCOBEPIIEHCTBOBATh IMPUMEHEHUE M B3auMojencTBue A3bikoB SGML u
HTML."

Oto BBIIEpXKa W3 crenudukainuu Bepcun 1.0 XML, co3mannoit XML
Working Group B peBpane 1998 r. Bech 1oKyMeHT Bbl MOXkeTe HaliTh Ha caiite W3C
o axpecy http://www.w3.org/TR/1998/REC-xml-19980210.

XML — s3bIKk pa3MeTkd, pa3padOTaHHBIA CHEIUATBHO ISl pa3MELICHUs
unpopmamu B World Wide Web, ananorudHo si3plKy TUIEpTEKCTOBON pa3MeTKU
HTML (Hypertext Markup Language), KOTOpBIi M3HAY&ILHO CTAT CTaHIAAPTHBIM
sa3plkoM  co3manus  Web-ctpanui. Ilockomeky s36ik HTML — momHOCTBIO
yIIOBJIETBOPSET BCEM HAlIMM NOTPEOHOCTAM, BO3HMKAET BOIPOC: JJISI YEro
MOHAMOOUJICS COBEPIIEHHO HOBBIM s3bIK i1 Web? B dem cocroar ero
npeumyinecTa u qoctonHcTBa? Kak on B3aumoseiicteyer ¢ HTML? 3ameHuT im oH

HTML, i TosibKO ycoBepIIeHCTBYET ero? HakoHel, 4To co00i npecTaBIIsET sI3bIK
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SGML, gacThio kKoTOpoTO siBisiercst XML, u mouemMy Helb3sI UCTIOb30BaTh 11t Web -
ctpanul cooctBeHHo SGML?
17.1. llpennaznauenne XML

XoTtst Habop HTML-351eMeHTOB ObLT CYIIECTBEHHO PACIIMPEH IO CPABHEHUIO
¢ mnepsou Bepcuerd HTML, sa3pik HTML mno-npexseMy He NOpurogeH s
MPEICTaBICHUS MHOTHX THUIIOB JOKYMEHTOB. Hwke mnpuBeIeHbI MNPUMEPHI
JOKYMEHTOB, KOTOpbIE HE MOTYT OBITh aJ€KBATHO OIHMCAHbI C MOMOIIBIO A3bIKa
HTML.

JIOKYMEHT, KOTOPBI HE COJEPKUT TUIIOBBIX KOMIIOHEHTOB (3arojOBKOB,
a03arieB, CruckoB, Tabiwmm u T.1.) Hampumep, B si3pike HTML otcyrctByroT
AJIEMEHTHI, HEOOXOJMMBIE ISl OTOOpPaXKEHUS MY3bIKaJIbHBIX CHUMBOJIOB WU
MAaTeMaTHYECKUX YPABHEHUM.

ba3za naHHbIX, Takasg Kak Karajor KHUr. Bel moxere ucnosis3oBate HTML-
CTpaHMIly, YTOOBl XpAaHUTh M OTOOpaxkarb MHPOPMALUIO U3 CTAaTUYECKOM Oa3bl
JaHHBIX (Hampumep, MepedeHb KHUT M uxX onucanue). OjHako, eciau BaMm
MOHAIOOUTCSI OCYIECTBUTH COPTUPOBKY, GWIBTpPAIUMIO, TMOUCK M O00pabOTKYy
nHDopManuu, TPUACTCS CHAOAWTh KAKIYI0 M3 COCTABHBIX YacTeW WH(Opmarmm
COOTBETCTBYIOIIEH METKOH (Kak B mIporpamMme, paboTaromied ¢ Oa3amMu JaHHBIX,
Takoi kak Microsoft Access). B s3eike HTML He mnpemycMoTpeHO
COOTBETCTBYIOIIUX 3JIEMEHTOB.

JIOKyMEHT, KOTOpBIM BBl XOTHUTE NPEACTABUTH B BHJE HEpap XUUECKOU
CTPYKTYphI. JlomyCTHM, BbI MHILETE KHUTY U XOTUTE Pa3OUTh €€ Ha YacTH, IJIaBbl,
paznensl A, B, C u T.1. B nanmpHeiiem nporpaMmmMa MOKET UCTOJIb30BaTh JTaHHYIO
CTPYKTYPY JOKYMEHTA JJIsl CO3/TaHMs OTJIaBJIeHUS, 0(DOpMIICHHUS pa3IMUHBIX YPOBHEHN
B CTPYKTYpPE C HOMOIIBIO PA3JIMYHBIX CTUIEH, U3BJICUECHUS ONPEICIICHHBIX Pa3/IeiioB,
a Takke 00paboTkum wmHPOpMAMK HHBIMH criocoOamu. OHAKO DJIEMEHT THIIA
3arooBok B HTML coxaepxur s onvcaHue COOCTBEHHO TekcTa. Hampumep,
conepxxumoe Web-caiita

[TockosbKy BHYTpH 3JIEMEHTA THWIIA 3ar0JOBOK BBl HE 33J]a€T€ BJIOKCHHBIE

QJICMCHTBI TCKCTA, KOTOPLIC OTHOCATCA K pasaciiaM AOKYMCHTA, OTH JJICMCHTBLI HC
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MOTYT OBITh WCIOJIb30BaHBI I TPEACTABICHUS HEPAPXUUECKON CTPYKTYpPHI
JOKYMEHTA.

SA3pik XML no3BoJsi€T NPeo010JI€Th 3TU OTPAHUY CHHUS.

Onucanue Ha s3pike XML nipencTaBnser co0oit onepamopsi, HaMCaHHbIE C
coOJmoIeHreM orpeierieHHoro cunTakcuca. Korna Bol cozgaere XML-10KyMeHT, TO
BMECTO HCTOJIb30BaHUSI OTPAHUYEHHOrO0 HaboOpa OMPENETICHHBIX 3JIEMEHTOB BbI
MMEETe BO3MOKHOCTH CO37[aBaTh Ballld COOCTBEHHBIC AJIEMEHTHI U MIPUCBAUBATh UM
mo0ble MMEHAa 110 BamieMy BBIOOPY — HMMEHHO MO3TOMY s3bIK XML sBisiercs
pacumpsiemsiM (extensible). CaemoBaTenapHO, BbI MOKeTe UCIONb30BaTh XML mis
OTIMCAHMS MPAKTUYECKH JFOOOTO JOKYMEHTa, OT MY3bIKAIHbHOW MAPTUTYPHI 10 OA3bl
Oannvlx. Hampumep, BBl MOXETE ONUCATh NEPEYEHb KHUT, TMOJ00HO
npeacTaBieHHOMY B ciieayromnieM XML-gokymenTe.

<?xml version="1.0"?><INVENTORY>

<BOOK><TITLE>The Adventures of Huckleberry Finn</TITLE>
<AUTHOR>Mark Twain</AUTHOR>
<BINDING>mass market paperback</BINDING>
<PAGES>298</PAGES>
<PRICE>$5.49</PRICE>
</BOOK>
<BOOK>
<TITLE>Moby-Dick</TITLE>
<AUTHOR>Herman Melville</AUTHOR>
<BINDING>trade paperback</BINDING>
<PAGES>605</PAGES>
<PRICE>$4.95</PRICE>
</BOOK>
<BOOK>
<TITLE>The Scarlet Letter</TITLE>
<AUTHOR>Nathaniel Hawthorne</AUTHOR>

<BINDING>trade paperback</BINDING>
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<PAGES>253</PAGES>
<PRICE>%$4.25</PRICE>
</BOOK>

</INVENTORY>

[Ipumeuanue. Jlns onucanus ©6a3wpl gaHHbix B XML mnpemycmoTpeHa
BO3MOJKHOCTb pa0OThI C HECKOJIbKUMH (popmaTamu (Hanpumep, hopmar .mdb Access
nwm .dbf dBase): s3pik XML MOCTpOCH Ha MPHHIUIE OTKPBITBIX W JIOCTYITHBIX
CTaHAapTOB.

Nmena snementoB B XML-nokymente (takue kak INVENTORY, BOOK u
TITLE B npuBeIeHHOM BBIIIIE€ IPUMEPE) HE SIBJIAIOTCS ONPEAEIICHUsIMU si3bika XML.
Bbl Bcero b Ha3HayaeTe STM MMEHA MPU CO3/IaHUU OTPEIEICHHOI0 JTOKYMEHTA.
JUJis BalMx 3J€MEHTOB Bbl MOJKETE BBIOMPATh JIFOObIE KOPPEKTHO 33JaHHbIE NUMEHA (
LIST smecto INVENTORY, m6o ITEM Bmecto BOOK).

Coger. Korna mnpucBamBaere nmeHa B XML-10KyMeHTe, CTapalTeECh AENIaTh
UX TI0 BO3MOKHOCTH HanOoJjee nHhopmaruBHbIMU. OHUM 13 TipeumyiecTB XML-
JOKYMEHTa SIBJIIIETCS TO, YTO KaXIOMYy (parMeHTy HMHPOpMAalUU MOXKET OBbITh
MPUCBOCHO MH(DOPMATUBHOE OTIHCAHHE.

B npenpinymem npumepe XML-10KyMEHT UMEET HEPAPXUIECKYIO CTPYKTYPY
B BHJIE JIep€Ba C DIJIEMEHTaMH, BJIOKCHHBIMU B JIPYTME€ 3JIEMEHTBbI, U C OJHUM
aneMeHTOM BepxHero ypoBHs (B Hamem npumepe — INVENTORY ) — on Hocur
Ha3BaHUE 2JEMEHT J[OKYMEHT WM KOPHEBOW DJIEMEHT, — KOTOPBIM COAEPKUT BCE
apyrue sneMeHThl. CTpyKTypy OIMCAaHHOTO B NpPHUMEpPE JAOKYMEHTa MOKHO
MPEICTaBUTh, KaK MOKAa3aHO HA PUCYHKE.

Takum oOpazom, ¢ momonpo XML MOXHO omucaTh HEPAPXUUECKYIO
CTPYKTYpPY AOKYMEHTa, TAKOTO KaK KHUTA, COJIEP KaIIero YacTH, IJ1aBbl U Pa3/ieibl.

17.2. Coznanue XML-10KyMeHTOB

[Tockonbky B XML HET TUMOBBIX 3JEMEHTOB, MOXKET MOKa3aThCsl, YTO B HEM
BOOOIIIE OTCYTCTBYIOT Kakue-nmuOo cTaHiapThl. Tem He MeHee, si3bik XML nmeer
CTpPOTO oImpeaeneHubli cunmaxcuc. Hanpumep, B otmmume ot HTML, kaxabii

aneMeHT XML nomKeH coiepKaTh Ha4albHBIN U KOHEUHBIN mee (JIMOO crelraibHbIN
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nycToi mez). JI1000# BIOKEHHBIN JIEMEHT JOJDKEH OBITh MOJHOCTBHIO OMpEIENeH
BHYTPH DJIEMEHTA, B COCTaB KOTOPOTO OH BXOJIUT.

Ha nene ruGkocTh B CO3/1aHUM BalllMX COOCTBEHHBIX JJIEMEHTOB TpeOyeT
CTPOTOr0 COOMIOACHUSI CUHTAKCUCA. DTO OOYCJIOBJIEHO TeM, 4TO cTpykrypa XML-
JOKYMEHTOB JOJDKHA OBITh MOHSATHOW JJISI POTpaMMbl, KOTOpas oOpadarbiBaeT u
oToOpakaeT uHdOpMaIuio, COJIePIKAIIYIOCS B 9TUX  JOKyMEHTax.
Crpornii cunmaxcuc npugaer XML-gokymenTy mpeackaszyemyro Gopmy 1 obaeryaer
HaIMcaHue MporpaMmMbl 00padoTku. OcHOBHOE Ha3HavYeHHE si3bika XML — 00erdyuth
paboty ¢ mokymenramu B Web.

17.3. Oroopa:kenue XML-10kyMeHTOB

IIpu orob6paxennn HTML-ctpanunsl opaysep onpenenser, 4to snement HI,
HampuMep, SBISIETCS 3arojOBKOM BEPXHErO0 YPOBHS, M OTOOpaxaeT €ero B
COOTBETCTBYIOIIEM (hopMaTe. ITO ONPENIESIETCS TEM, UTO JAHHBIN AJIEMEHT SIBJISIETCS
yacTtbto HTML-cTanmapra. Ho KaKUM obpazom opaysep mbOO
Apyras npocpamma omnpenenser, Kak oOpalOareiBaThb U OTOOpaxarb 3JEMEHTHI
coznanHoro Bamu XML-mokymenta (takoro kak BOOK wmm BINDING B namem
MIpUMEPE), €CJIU Bbl CAMU COCTABUJIM ATH AJIEMEHTHI?

Ecte Tpm oOCHOBHBIX crmocoba cooOmuTh Opay3epy (B YacTHOCTH,
Microsoft Internet Explorer 5), kak oOpaOaTpiBaTh W OTOOpaXaTh KaXKIbIi U3
co3nanHbix Bamu XML-351eMeHTOB.

Tabmmua ctuneil. C NOMOIIBIO AAHHOTO METOJA Bbl CBA3BIBAETE TaOJMILY
ctuwiet ¢ XML-nokymentom. Tabimua cTuiieil npeactaBisieT cOOON OTIENbHbBIN
daiin, comepkanmii MHCTPYKIUH st POPMaTHPOBAHUS HHAUBUAYATLHBIX XML-
3JIeMEHTOB. BbI MOJKeTe ucmob30Barh MO0 KackaaHyro Tadymiry ctuieii (Cascading
Style Sheet— CSS), kortopas Takke npumensiercss i HTML-ctpanui, mm6o
pacumpsiemyto Tabmmiy B opmare si3pika ctuiieBbix Tabmwi (Extensible Stylesheet
Language — XSL), o6magarornyto 3HaYUTEIHHO 00Jiee MMMPOKHUMH BO3MOKHOCTIMU,
Hexxem CSS, u pazpabdoTtanHyro cnennanbHo 11 XML-10KyMEeHTOB.

CBs3pIBaHUE JaHHBIX. JTOT MeTon Tpedyer co3nanuss HTML-cTpanuisbl,

cBs3bIBaHusA ¢ Hel XML-nokymeHTa 1 yCTaHOBJIEHHS B3aMMOAEHUCTBHM CTaHIaP THBIX
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HTML-snemenToB Ha crtpanmie, Takux kak SPAN mmmu TABLE, ¢ snemenTamMm
XML. B nanpneitiiem HTML-351eMeHTBI aBTOMAaTHYECKHA OTOOpakaroT HH(OpMaITrio
13 CBA3aHHBIX ¢ HUMU XML-371eMEHTOB.

Hammcanue cuenapus. B stom merome Bbl co3paecre HTML-ctpanuny,
cBasbiBacte ee ¢ XML-I10KyMEHTOM M MMeeTe NOCTYyH K MHAMBUAYaIbHbIM XML-
AJIEMEHTaM C TTOMOIIBIO CIENUAIbHO HAIMCAHHOTO KoJa ciieHapus (JavaScript mimm
Microsoft Visual Basic Scripting Edition [VBScript]). Bpay3zep Bocnpuaumaer XML-
IOKYMEHT Kak 00BbeKTHYI0 Mozenb gokymenta (Document Object Model — DOM),
COCTOSIIYIO0 U3 00JbIIOro Habopa 00BEKTOB, CBOMCTB M KoMaH 1. HanumcanHbIi K01
MO3BOJIIET OCYIIECTBIATh JOCTYI, OTOOpaXeHWe | MaHumyiupoBanue XML-
DIIEMEHTAMH.

17.4. SGML, HTML u XML

OO0O0OIIEHHBIN cmpYKmMypupo8anHbulii A3bIK PA3METKU (Structured
Generalized Markup Language — SGML) sBiisieTcst poAoHaYaIbHUKOM BCEX SI3BIKOB
pasmerku. A3bikn HTML u XML ob6pazoBansl u3 SGML (x0T u pa3iauyuHbIMU
crocobamu). SGML onpenenser 6a30BbIN curmakcuc, HO JaeT BaM BO3MOKHOCTH
co37aBaTh COOCTBEHHBIC 3JIEMEHTHI (OTCIOJa TEPMHUH OOOOIICHHBIM B Ha3BaHWUU
s3b1Ka). YToOBI icTiomb30BaTh SGML i1 onmmcanus onpeaeaeHHOro JOKyMEHTa, BBl
JOJDKHBI TIPOAYyMaTh COOTBETCTBYIOIIUN HAOOP JIEMEHTOB U CTPYKTYPY TOKYMEHTA.
Hampumep, 4ToOBI OmucaTh KHUTY, BBl JOJDKHBI HCIIOJIb30BaTh CO3JaHHBIC BaMU
DJIEMEHTBI c nmenamu BOOK, PART, CHAPTER, INTRODUCTION, A-
SECTION, B-SECTION, C-SECTIONH# T.1.

Habop Hambosiee yrnoTpeOUTEILHBIX JJIEMEHTOB, HWCHOJb3YEMbIX JJIs
OTNMCAHUs JIOKYMEHTa OMNpeaeleHHOTo Tumna, HaszbiBaercs SGML-npunoxenuem.
(SGML-npunoosicenue Takxe BKIrOUaeT B ceOsl IIpaBHia, yCTaHABIMBAIOIIHE CITIOCOOBI
OpTaHU3aIMH DJIEMEHTOB, a TAKXKe JAPyrue 0COOCHHOCTH WX B3aMMOJIEHUCTBHs.) Bbl
MOXETe OIpeaAenuTh Baiie cooctBenHoe SGML-npunoocenue, 9To0b1 OMUCaTh THT
TOKYMEHTa, C KOTOPBIM BbI paboTaere, JIMOO B TeJIe OCHOBHOW MPOTPAMMBbI I0JDKHO
obiTe  ompeaeneno SGML-npunoswcenue niast  ONMUCAHHUST TUIIOBBIX JOKYMEHTOB.

HanOonee n3BeCTHBIM MPUMEPOM MOCJIEAHEr0 THUIA NpuiIokeHun sipasiercss HTML,
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KOTOPBIN mpenctaBisier coboit SGML-npunoscenue, pazpabotannoe B 1991 r. qis
orucanus \Web-ctpanwir.

Kasamoce Obl, sa3bik SGML Bmosmme moaxomur s ommcanus Web-
nokymeHToB. OmHako pazpabotumku w3 koHcoprmyma W3C mocyuTanu, 4Tto OH
ABJIAETCSl CIMIIKOM CJOXKHBIM M (YHIAMEHTAIbHBIM, YTOOBI 3PPEKTUBHO
npeactaBiaaTh uHGopMaimio B Web. I'mOkocts u 0oJjblioe OOWIHE CPEACTB,
noaaepxkuBaeMbix SGML, 3arpyaHser HamucaHWEe MPOTPaMMHOTO OOecredeHus,
HeoOxoauMoro it oOpabotkum u  otobpaxenus SGML-unpopmanuun B Web-
opayzepax. CregoBano Obl mpucCocoOuTh 4acth s3bika SGML crenmanpHO 115
nomemieanss ~ wHGopmarmm BWeb. B 1996  r. epynna XML Working
Group pazpaborana gemes s3pika SGML, Ha3zBaB ero pacummpsieMbIM —SI3bIKOM
pasmetku — Extensible Markup Language.

XML sBnsiercst ynpoinenHo# Bepcueit SGML, npucnioco6nennoit st Web.
Kak u SGML, XML naer BO3MO>KHOCTb pa3padarbiBaTh COOCTBEHHbIE HAOOPHI
AJIIEMEHTOB MpU OMNHCaHWM omnpeaeneHHoro gokymenta. Kak m B SGML, B Tene
mporpaMMbl MOXKeT ObITh onpenencHo XML-npunooicenue (mim ciioBaph), KOTOPOE
COJZIEP)KUT HaOOp HamboJiee yHOTPEOWTEIHHBIX JJIEMEHTOB OOIIErO Ha3HAYEHUS U
CTPYKTYpY MJOKYMEHTa, KOTOpas MOET OBbITh HCIIOJb30BaHA JJIsI OIMCAHUS
JOKYMEHTa OIpEAENICHHOTO Tuma (HampuMmep, JAOKYMEHTOB, COJEep Kalux
MaTeMaTuyeckue QopMyisibl WM BeKTOpHYyIO Tpaduky). Cummaxcuc XML 6onee
npoctoir, yeM SGML, uto obneryaer Bocmpusitie XML-10KyMEHTOB, a TaKxe
HalMCaHue mporpamMMm Opay3zepoB, kojoB u Web-ctpanuiy mns jpoctyna u
npecTaBIeHUs HHPOPMAITUH TOKYMEHTA.

17.5. 3amenutr am XML HTML?

Ha ceroansimmuii 1eHs OTBET HA 3TOT Bompoc oTpuiarenbapii. HTML mo-
MPEKHEMY OCTACTCS OCHOBHBIM SI3BIKOM JIJIs1 COOOIIeHus Opay3epy, Kak 0ToOpakaTh
uHdpopmaruio B Web.

B Opaysepax BBl MoxeTe OTKpbIBaTh XML-TOKyMEHTBI C 8102#CeHHbIMU
mabauyamu CTUIEH HETIOCPEACTBEHHO Opay3epoM, He ucnolib3yss HTML-ctpanuisl.

OnHako B JIBYX JPYTHX OCHOBHBIX MeTojax oToOpaxkenus XML-moxkymeHTOB —
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CBsI3pIBaHMU JaHHBIX U DOM-cuieHapusax — omoopascenue XML-10kymeHTOB
ocymectBisiercss yepe3 HTML Web-ctpanumer. ([axke mpu mpUMEHEHHH METOJa
TaOnuIl cTUed B Ciydae, €ClM BBl HUCIOJb3yeTe s3bIk XSL, Bam moTpelyercs
Bocnosb3oBathest HTML, 4ToOGm1  coobmmth  Opay3epy, KakuM oOpazom
dopmatupoBare XML-nanHbIe€. )

He 3amensis HTML, XML B HacTosiiiee BpeMsi UCIIOJIb3YETCSl B COUETAaHUH C
HHM, CYIIECTBEHHO pacmpsis Bo3MokHocTH Web-cTpanuir as:

BUPTYaIbHOTO MPEACTABICHUS TOKYMEHTOB JIFOOOTO THUIIA;

COPTUPOBKH, (UIbTPAIMU, YHOPSAOYCHHS, MOWCKA W MAHUITYJIUPOBAHUS
uH(bOpMaIe HHBIMU CTIOCO0aMH;

npencTaBiieHUs] MHGOPMAUMKU B CTPYKTYPUPOBAHHOM BUJIE.

Kak 3asBnstoT camu pazpadotuuku, XML ObLT cO37aH JjIs1 B3aUMOICUCTBUS
¢ HTML u coBMeCTHOTr0 ¢ HUM UCIIOJIL30BaHUS.

17.6. Cranpaptasie XML-npusioxxkenus

Ber moxere wucrnosb3oBate XML He TONBKO UIT ONMCaHUS OTIAEILHOTO
JOKyMeHTa. VIHIWBUIyalbHBIN noib306amenb, KOMIAHUS WIM  KOMHUTET TIO
CTaHJapTaM MOJKET OMPEIeTUTh HE0O0X0IUMBIH Ha0Op 3neMeHTOB XML 1 CTpyKTYpy
JTOKYMEHTa, KOTOpbIe OYIyT MPUMEHSATHCS I 0CO0Oro Kiacca JOKyMEHTOB.
[TonoOHbIli HAOOP JIEMEHTOB U ONMKMCAHHUE CTPYKTYpPhl JOKyMeHTa Ha3zbiBatoT XML-
npuioxkeHueM wm XML-cioBapeMm.

Hanpumep, opranmzamuss moxer onpenenutb XML-npunoowcenue nns
CO3/JaHMsI JTOKYMEHTOB, OIMCHIBAIOIIMX MOJIEKYJISPHbIE CTPYKTYpBI, JIOJCKHE
pPECYPCHL, MyTbmumeoua NPe3eHTALMN UIIH COAEPIKaIUX BEKTOPHYIO rpadukKy.

XML-npunooicenue 0OIMHO OTPEACIACTCS CO3/IaHUEM OMHUCATeasl THIA
nokymenta (DTD), koTopblii SBISIETCA JOMYyCTHUMBbIM KOMMIOHeHTOM XML-
nokymenta. DTD mocTtpoeH mo cxeme 6asbi  OauHblX: OH YCTAaHABIMBAaCT W
OTpeeNnsieT UMEHa 3JIEMEHTOB, KOTOPbIe MOTYT ObITh UCIIOJIb30BAHBI B JOKYMEHTE,
NOPSII0K, B KOTOPOM 3JIEMEHTHI MOTYT MOSBIATHCSA, AOCTYIHBIE K HNPUMEHEHUIO
aTpuOyThl DJIEMEHTOB U JIPYTU€ OCOOCHHOCTH JOKyMeHTa. [l MpakTHuecKoro

ucnoab3oBaHuss XML-nipunoxenust Bel 00blyHO BKitouaere ero DTD B Bam XML-
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nokymeHT; Hammuue DTD B nokymeHTe orpaHMumMBacT Kpyr 3JEMEHTOB U CTPYKTYD,
KOTOpbIe Bbl Oy/eTe HUCIOJIb30BaTh, BCIEACTBHE YEro Ball JOKYMEHT OTBEYacT
CTaHjapTaMm JaHHOTO MPUJIOKEHUS.

[IpeumyimectBa  npumeHeHus:  cTaHAapTHbIX XML-npwioxenuit  npu
pa3paboTKe BalMX JOKYMEHTOB COCTOST B TOM, 4YTO BBl MOXETE€ COBMECTHO
UCIIOJIb30BaTh JOKYMEHThI CO BCEMH JPYTMMHU MOJb30BATEISIMU MPUIOKEHUS, a
JTOKYMEHT MOJKET 00pabaThiBaTbCs W OTOOPAXKATHCS C MOMOIIBIO MPOrPaMMHOTO
obecTieueHus, KOTOPOe y>Ke CO3/aHO0 JIJIsl JAHHOTO TPHIIOKECHHUS.

17.7. XML-npuiioxkenusi, noBpinawnme kadecteo XML-10KkymeHTOB

Kpome XML-npunioxenuii  mjis  OMMCaHUs  ONPENENIEHHBIX  KJIACCOB
JOKYMEHTOB HMeeTcsl Heckoyibko XML-npuiioxkeHuil, KOTOpble Bbl MOXKETE
npuMeHsaTh BHYTpU XML-1okymeHnTa 11000ro Tuma. DTH MPUIIOKEHUS 00JIerdyaroT
CO3/1aHME€ JOKYMEHTA U YJIy4IlIaloT ero kauecTBo. Huke npuBeneHbl npuMepbl TaKUX
IIPUJIOKEHUN.

Extensible Stylesheet Language (XSL) mo3Bosisier Bam co31aBaTh MOIIHBIC
CTUJIEBBIE TAOJMIIBI C UCHOJIB30BaHNEM CHHTaKcrca XML.

XML Schema mo3Bonser pa3pabarteiBaTh MOAPOOHBIC CXEMbI AJIS BaIMX
XML-10KyMEHTOB C HCIIOJb30BAaHWEM CTaHAApTHOTO cHHTakcuca XML, d4Tto
ABJIAETCS 00JIee MOIHOM albTepHATUBOM TpuMeHeHust DTD.

XML Linking Language (XLink) maer BO3MO>XHOCTb CBSI3bIBaTh Ballld
XML-nokymenTsl. OH NOAIEPKUBAET MHOKECTBEHHBIE LIEJIEBbIE CCHUIKU U JIPyTHe
1oJie3HbIe PYHKINHU, 0OecrieunBasi 00JIbIIyI0 CBOOOAY IO CPABHEHUIO C MEXaHU3MOM
opranusanuu ccoiiok B HTML.

XML Pointer Language (XPointer) mo3BoJisier omnpeneisTh TUOKue
neneBbie cChUIKU. [Ipu coBMecTHOM mcmonb3oBanun XPointer m XLink BB MoxkeTe
OpTaHM30BBIBATh CCHUJIKM Ha JIIOOOE MECTO B IIEJIEBOM JTOKYMEHTE — a HE TOJIHKO
MEePEXO/Ibl K CIIEHUATBHO BBIJICIICHHBIM ITyHKTaM.

17.8. PeanbHoe ucnoyb3oBanue XML
Pa6oTa ¢ 6a3amu aaHHbIX. [log00HO TpagunMoHHEIM 6a3aM qaHHBIX XML

MOKET OBITH MCIIOJIb30BaH AJI1 IIPUCBOCHUA MCTKU KaXXKIOMY IIOJIIO I/IH(I)OpMaHI/II/I
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BHYTpU KaXKA0 3anucu 0a3sl gaHHbIX. (Hampumep, MOXHO MOMETUTH KaXKI0€ UM,
anpec W HoMmep TenedoHa BHYTpU 3amuceill cnucka agpecoB.) Ilocne 3Toro Bbl
CMOXeTe 0TOOpaXxarb JaHHbIE Pa3JIMUYHBIMU CIIOCOOaMU M OPraHU30BbIBAThH MOUCK,
COPTUPOBKY, QUIBTPALIUIO U MHYIO OOpaOOTKY TaHHBIX.

CrpykrypupoBanue aoKymMeHTOB. HMepapxuueckas crtpykrypa XML-
JOKYMEHTOB HCATbHO MOAXOIUT JJIs1 Pa3METKU CTPYKTYPbI TAaKUX IOKYMEHTOB, Kak
pOMaHbI, HAy4YHbIE TPYbl, TbeChl. Hampumep, BbI MOkeTe ucnoiab3oBath XML s
Pa3METKH MbECHI Ha aKThl, CIICHbI, pa3MeyaTh JCHCTBYIOIIMX JINILI, CEOKETHBIEC INHUH,
aexoparuu u T. 1. XML-pazmerka maeT BO3MOXKHOCTB IpOrpaMmMaM 0TOOpaxarh WU
pacrneyarbiBaTh JOKYMEHT B HEOOXOAMMOM (opMmare; HaxXxOAWTh, W3BJIEKATh WIIH
MaHUIYJIMPOBaTh HHPOPMAIEN B TOKYMEHTE; T€HEPUPOBATh OTJIABJICHUSI, PE3IOME U
aHHOTaIMK; 0OpabarbiBaTh HH(DOPMAIINIO UHBIMUA CTIOCOOAMH.

Pa6oTa c BekTopHoii rpadukoii (VML — Vector Markup Language).

MynabTumenna npesentamun (SMIL — Synchronized Multimedia Integration
Language, HTML + TIME — HTML Timed Interactive Multimedia Extensions).

Onucanue kanajoB. Kanamel npeacrtaBimsoT coboii Web-cTpanwuipl,
KOTOpBIE€ aBTOMaTH4yecKu pacchuiarores mogmucyukam. (CDF — Channel Definition
Format).

Onucanue NpOrpaMMHBIX IAKETOB U UX B3aUMOCBsA3el. Takue onucanus
00ecTnieunBarOT PacpoOCTpaHEHHE U OOHOBJIEHUE MPOTPAMMHBIX IPOIYKTOB B CETH.
(OSD — Open Software Description).

B3zaumoaeicreue npuiiokeHnnin yepes3 Web ¢ ucnoan3zoBanmem XML-
CO00ImEeHnH. DTU COOOIICHUS SIBJIAIOTCS HE3aBUCUMBIMH OT OTICPAIIMOHHBIX CUCTEM,
00BEKTHBIX MOjeel U KOMIbIOTepHBIX s3bIKOB. (SOAP — Simple Object Access
Protocol).

OTnpaBKa JIeKTPOHHBIX OU3Hec-KapT Yepe3 e-mail.

O0meH punancoBoii uHGopmanueii. O6MeH nHboOpMAIUCH B OTKPHITOM U
HOHITHOM (hopMare OCYHIECTBISIETCSI MEXKIY (PMHAHCOBBIMU ITPOTPaMMaMH (TaKUMHU
kak Quicken u Microsoft Money) u ¢uHaHCOBbIMU HHCTUTYTamMH (OaHKamW,

ob6mectBeHHbME poHmamu). (OF X — Open Financial Exchange).
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Co3nanue, ynpaBjieHHe M MCII0JIb30BaHHE CJO0KHBIX HH(PPOBBIX (popm
s komMmepyeckux Internet-rpansakuuii. [lonoGubsie popMbl MOTYT BKIIIOUYATH
oL(ppOBaHHBIE TOANUCH, KOTOPBIE JIE€TAIOT UX NpU3HAHHBIMU ropuandecku. (XFDL
— Extensible Forms Description Language).

OO0MeH 3anmpocamMu o npuemMy Ha padory u pe3rome (HRMML — Human
Resource Management Markup Language).

dopMaTUpPOBAHUE MATEMATHYECKUX (DOPMYJI M HAYYHOU MHOpMauu B
Web. (MathML — Mathematical Markup Language).

Onucanue MoJiekyasspubix cTpykTyp (CML — Chemical Markup
Language).

Koaupoanue wu orodOpaxenne wuHpopmanuu o /JHK, PHK wu
nenoukax (BSML — Bioinformatic Sequence Markup Language).

KonunpoBanue reneanoruvecknx nanabix (GeDML — Genealogical Data
Markup Language).

Oomen actpoHomMmuyeckumu aaHubiMu (AML — Astronomical Markup
Language).

Co3ganne My3bIKaJdbHbIXx mapturyp (MusicML  —Music  Markup
Language).

Pabora ¢ ro/i0cOBBIMM CHEHAPUSAMM AJIsl JOCTABKH MH(OPMALUH 110
TeJaeoHy. ['0J0COBbIE CIIEHapUU MOTYT OBITh HCIOJb30BaHbL, HAIPUMEp, AJIA
TE€HEPUPOBAHUS FOJIOCOBBIX COOOIIEHUH, CIIPABOK O HAJIMYMHU TOBApOB U MPOTHO30B
norobl (VoxML).

O06paboTKa U 10CcTABKA MH(POPMAIIMU KypPbepcKUMU cayxO0amu. Ciyxba
Federal Express, Hanpumep, yxxe ucnoibzyer XML st 3TUX 1emei.

IIpeacraBiienue pexjaamsl B ipecce B ungporom popmate (Ad Markup).

3ano/iHeHHe HOPUAMYECKHX [JOKYMEHTOB M JJIEKTPOHHBIH O0OMeH
opuandeckoii ungopmanueii (XCL — XML Court Interface).

Koaupoanue nporuno3oB moroansl (OMF — Weather Observation Markup
Format).

O0MeH cTpaxoBoil MH(pOPMALIHEH.
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O0MeH HOBOCTSIMM M MH(OPMAIIHEH C HCTIO0JIb30BAHNEM OTKPBITHIX Web-
cranaaproB (XMLNews).

IIpeacraBiieHne peJUrHo3HOM HHPOPMALUMM M Pa3MeETKAa TEKCTOB
oorocayxennii (ThML — Theological Markup Language, LML - Liturgical
Markup Language).
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