7

PAYIEJ 1. TEOPETHMECKHE OCHOBbI HHOOPMATHEKH U

EE OCHOBHBIE HAITPABJEHHA PAIBHTHH

1.1. MnpopmMaTHka cerojus: CcocTOANHE W OCHOBHLIE ofnaCTH
HECAEAOBARKA

B cpoefi JeATENLHOCTH “eN0BEK WCNONLIYET Bee GonbluiMe MaccHBs!
nedopmaiun. Tax, ecnn ¢ 1940 no 1950 roas ofimem undopMauun yasonncs
npuMepHo 3a 10 0eT, To B HACTOAILEE BPEMA 3TO YABOSHHE YKE NPOHCXOHT 33
2-3 rosa. INpn paSore ¢ undopmaunell npuxoauTcs pewars Gonswoe 4Heno
SONPOCOB, CRAMHNLIX € YIOOHBIMH M BRIFOAHBIMH GOPMAMH eg XpaueHus,
nepenads, noncka, obpaborku. Kpome 3Toro, BOITHHKAIOT 3a044H, CBATAHHEE C
anpejenedseM cTpykTypel uHbopsay. Heobxomumo Taicwe wayuare obiume
caoiicTea nudopmanmn. Beem 3mam janumaeTck HHOPOPMATHKA.

B cospeMeHHON NHTEPAaTYpe BCTPEHACTCA PRI ONPElsicHHi TepMMHa
«Muopmarikas. Hanpumep, B COOTBETCTEHM €O CHOBAPEM MO TEPMHHOM
Hudopmarueka nouumactcs: 1) HAyuHOE HANPABNEHHE, 3aHMMAKLEECH
HIYYEHHEM 3JaKOHOB, METUAOB H cnocoboB HakannuBaHnA, ofpaboten w
nepenayn wHpopmanni ¢ nomomsio 3BM W apyrHx TEXHHHECKHX CPencTH
1) rpynna AMCHMILTHH, 3AHHMAIOWMXCA PATTHMHLIMH ACMEKTAMH NPHMEREHHA H
pazpaborkn  9BM;  npMkianHas = MaTeMarMka,  [OporpaMMHpPOBAHME,
nporpamMsioe ODECTIEUEHHE, HCKYCCTBEHHBIA MHTEANEKT, apxuTexTypa IBM,
BHIYHCIATENBHBIE CeTH: 3) HaydHas AMCUMNAHHA, WIYYAKLIAR CTPYKTYPY H
ofipne ceolicTea MHOPMALMK, 3 TaKKe 3AKOHOMEPHOCTH BCEX IIPOUECCOR
ofmena uudopmaumell NPH  HENOCPENCTBEHHOM YCTHOM M MHCBMEHHOM
OGIENHA CTCUHATHCTOR A0 GopMansARX npoueccos ofMeHa nocpeacTaoM
PAITHYHLIX HOCHTENEH WHpopMaIs.

B macroswee BpemAa  Hambonee  pacnpocTpaHeHHBIM  ABIAETCA
npencrapnenne of MHQOpMATHKE, Kak O TeXHHYECKOH Hayke, HIyHamowed
METOAS ABTOMATHIALHH WHPOPMALHOHHBIX NPOLECCOB MPH NMOMOMHM CPEACTE
shMcnHTensH0H TexHukn W cBA3d. HMenHo mnodToMy B page cTpad
amepukanckoro konruHenta (CLLLA, Kawana, crpansl Jlatuuckoll Amepuxu)
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1% oBoiMaveHMs JTofl IMCUMNIMNEL HaWGOnee HACTO MCTIONLIYIOT TEPMUH
wcompuler science», YTO MOTYEPKHBAET KOMMEIOTEPHYIO OpHEHTALMIO ARHHOH
ofinactH mecnegosamwii. B To e Bpems B crpasax BocTtoumoi # Janannoft

DpaHIyICKoro
nponcxosaeHna «informatiguen (Wudopmarika), KOTOPBIR MONY4HN MIHPOKOS

Epponst  Oosee  ymoTpeGuTeNbHBIM  ABARETCA  TEpMHH
pacnpoctpanense B Poccus w B ctpanax CHI'. DroT TepMun NpeACTARIAETCH

Gomee YNAMHBIM, TAK KAK OH TOTMCPKMBACT HHGOPMALHOHHYIO CYLHOCTE

mamiofl  Waywsoll  AMcummanel.  Beme  MMeHHO HEbOPMAIHE  H
HHOOPMALHONHEIE  NPOLECCE  CTAHOBATCH  IABHIMMH offBEKTAMH €2
HCCIeOBAHHHA.

Mo onpemenenmo akanemaxos B.M. Timywkosa u C.C. Muxanesia,
HAGOPMATHEA- 3TO KOMMACKCHAR HAyYHa# W HInKCHEpHAR AWCIHTINAHA,
MIYHMOMAR BCE ACTICKTH TMPOEKTHPOBAHHA, paspaloTiH, COINAHMA, OLEHKH,
YHKLHOHHPOBAHKA niepepaloTH

HHGOPMALIHE, WX NPHMEHEHHE M moameficTeMe Ha PAITHYHBIE OONACTH

KOMBIOTEPHIHPOBAHHMY ~ CHCTEM
COUMANBHOH MPAKTHEH.

HudopMaTika Kak CAMOCTORTENRHAL NUCIMIIHHA  ONHPACTCA Ha
BOAMOMHOCTE MW MONEIROCTE  BBIICNCHHA cpeneHdi  of  ORpYWMIOLEH
NeHCTEBATENEHOCTH B BHIE MOIENH B ¢H3qucs:0e BOMNOUIEHHE €€ C MOMOUTHE
pasIMUHBIX  YCTPOilcTB  H DopMEl

MHGOPMAUHOHHOA MONENH MOTYT HMETE PasiHdikle (pHIHYECKHE [POLECCH,

!'[PO'LIE'C'CG'B- c}-'lil-EC'!'BDBﬂHHﬂ

KOTOPEIE MOTYT OT/HYATECA OT OPHIHHANE, BriMHCAHTENBHAR TEXHHKS HBI AeTCA

paHON dopMoil cyiliecTRORAHHA Moenedl.
Ina  Gomee  >dhdexTHBHOTO

BEYMCTHTENbHON Texunku npH mobofl dopme s3ammoncicTBuA HenOxXoHMO

HCTIOMBIOBARHHS BoAMOHOCTEH
BMAZieTh OMpEAENEHHBIM CTHIEM MBIULIEHHA, ONPeleneHHBIMH  HABEIKAMH
yMcTBeHHBIX aeRcTeril. OnHMM K3 HanGonee CYIECTBEHHBIX ARIACTCR YMEHHE
CTPOHTS HHGOPMALHOHHBIE CTPYKTYPEl AMA ONHCAHHA OEEKTOR H CHCOTEM.

HeoBXOMHMO OTMETHTb, 4TO OCHOBHbE HAYIHblE HAMPABIEHHA HHQOPMATHKH

]
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ofipasyloT TakWe JMCUMNIMHBI, KK TEOPHA NEPEAAtH H npeobpaloBaHHA
HEdOPMALHH, TPOrPAMMHPOBAHHE H P APYIHX.

.M. Benouepkoscknil  onpenenser HHBOPMATHEY KAK «eJIHHCTBO Tpex
cocTapmmompx»;  hardware,  software, brainware. Ilomatse hardware
CRAIMBMOT ¢ TeXHWueckmM obecneuennem, sofiware - ¢ NPOTPAMMHBIM
(puc.1.1). Ocoloe BHEMaHHE YaenseTcd brainware (0T cnoBa €MO3MH,
apaccynok») - mpoGneme, cBAIAHAON © dopManuIaLmeRl CIOKHON NpoLEcca
WM ENCHHS, €0 MATEMATHHECKHM OTMCEHHMEM, "..MOXET BeiTE  caMoi

CYUleCTBEHHOH npoGnemoii HHpOPMaTHIH?.

brain
ware  soft

ware

hard

ware

Puc. 1.1. OcHoBNEE COCTARMAINE HHPOPMATHER
JAcuAnuyy «HHGOPMATHEAY MOKHO PACCMATPHBATE Kkak "OCHOBY ANA
yunduraii ofoIHAUEHHA R TEPMAHOE, METONOE WITOKERNA, KnaccHHKansH
NOKA3ATENBCTBA BO Beex y9ebHbix kypeax™ (8]
B macrosmee Bpems B MH{OpMATHKE NOMYTHAH panfonkiee PaIBHTHE
TPH CACMYIOUHE OCHOBHBIS ofifacTd HocheNoBAHNI:
- Teoperwyeckas WHOpMAaTHXA (Teopna  HHOPMAITHH,
HHQOPMALIHOHHOD  MOZCAHPOBAHHA, KOMIIBIOTEPHAA NHHIBHCTHKA, TEORH

METOB

CHCTEM HCKYCCTBEHHOTO HHTEMNEKTA, TEOPHS HHGOPMALHOHHEX cHCTEM),

. TexmWdeckas WHQpoOpMaTHKA (TeOpHs H METOLONOTHA COINAHHA H
HCNOABIOBAHAN TEXHHUECKHX CHCTeM cDopa, XpaHeHNs, ofpaGoTki H nepefatu
HHGOPMaLHH, OPHEHTHPOBAHHEIX, B OCHOBHOM, HE WCHONBIOBAHHE CREACTB

IBT 1 cBA3N);
- DpHERAJHAR undpopMaTHka (TeopHA W METOAONOrHA COINAHHA M

WCTIONE3OBANMA  HHGOPMAIHOHHB TexHOMOTHI, KOMMNEKCOB W CHCTEM B

pasiHYHEIX chepax COLAANLHON NPAKTHEH].



1

MMon Teoperwweckoii (Hay4noii) wndopmaTukol Gyiem NOHHMATE
HayKy, HIYMRIOWYIO CTPYKTYpY W ofuime cROfcTRA Hayunoi WHpOPMAUHH, &
[AKKE TAKOHOMEPHOCTH BCEX NPOLECCOR HAYUHOH KOMMYHHKALUHH.

I an ATHKS - Hay¥HOE Hanpaanenye, ofheluHsIOWee
wadopsaruky, BT # apTOMATHIALHIO.

JaponMBUIHCE B HEapax wnGepueTmrn - HaykH of ofwmx 3axoax
nOYMeHHS, XPAHEHHA, Nepenaun W mepepaboTxH HHPOPMAUHN B CIOMKHBIX
cHCTeMaX, MH(IOPMATHKA COXPAHAET C Hell MHOrD ofmero. 3ta obuHOCTE
l!pl:lll!..‘llmﬂ K2k B T'EPJIIIHO.I'IQ'MH annapate, TaKk H B METOOOX
HCCNelOBaHHA, a8 TaKKe B HENMONB3YEMBIX HHI;'J._';_I}'MEHTMLILHI CpeAcTEax
(MATEMATHYECKHME MONENH, CPEICTEA BMMUCTHTENLHON TEXHMKH W CBAIM,
cHETeMBl INeKTPORHLIN KomMyHukaunii). OcHosHoe cpoficTio KHOEpHETHEN
jakmouaETCA B TOM, YTO OHA NPHIOANA A4 Mcchemosanus moboll cHeTeMbl,
KoTopas MOKET 3ANHCHIBATE, HAKAMTHBATE, obpabathiBaTh HHbOPMalIHIL,
GAAroIapA YEMY €€ MOWHO HCNONBIOBATS B UENAX YIPARNEHHA.

Opuako He creayer 3ab6uiBaTh, YT0 ¥ HHOOPMATHKM, KAK H Y B0
yHAAMERTAIBHOH HAYKH, HMEIOTCA CBOH, OTIHYHLIE OT kubepHeTHRH, 00BEKTE
HCcAegoBaHKA - HHGOpMALHA W uigOPMALHOHHEIE NPOUSCCH, A Takwe CBOH
MeTOmBl MCCHCAOBAHMS, OMNHM M3 KOTOPBIX ABAAETCH HH(OPMALHOHHLI
NOAXOA K HIYMEHNIO ABAEHIH B NpHpoe 1 obecTee,

OcHOBHBIMH NOHATHAMM HHOOPMATHKH ARNAIOTCA CTPYKTYPSE JaHHBIX
PA3AHYHBEIX THNOB, AIMOPHTMB HX nepepaloTKH M KOMNBKOTER KAk OCHOBHOH
“nepepaboTunk”. OFLEKTOM HHPOPMATHKH HRIRIOTCA JaHHbIE (HEdOpMAlIHA ).

OcHosHaa 3ana4a HEGOPMATHER 3AKTIOYAETCA B Onpeenenni oOUMX
JAKOMOMEPHOCTEH, B COOTBETCTBHM € KOTOPBIMH NPOHCKOWT COAAHHE
wayusoll mupopmaumm, ee npeopasoBaiie, Nepelatia H HCMOALIOBAHHE B
pasaMyHBIX Cepax JeNTeIBHOCTH HEMOBEHA. Mpuknagsele 320340 IAKTH0-
uaoTes B paspaborxe Gonee MhdexTHBHBIX METONOR H CPEACTE OCYWIECTRACHHR
HIOPMALMONKEIX  NPOLIECCOB, B ONpefenenny  cnocobon OMTHMATLHOH

HAYUHOH KOMMYHHKALHH ¢ IHHPOKHM NPHMEHEHHEM TEXHHHMECKHN CPEACTE.
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B uudopMaTHKe, KAK B HAYYHOM HANPRBIEHHH, MOKHO BEIGETHTE TPH
YPOBHA:

= wMmHWA  (duamveckuit), npegctasnmowri  coboit  nporpamwHo-
annapatHeie cpeacTia BT » rexnmkn caam;

- cpenumit  (norwveckwit),  ofvenMumomMil  WHDOPMALHOHHBIE
TEXHONOIHH, NpejcTagnaiowme cobofl cOBOKYNHOCTE MONenedl, METOIOB H
CPEACTR PellcHHE PASIMYHBIN 3044 NoNLI0BATENNR;

- BepxHMil  (NOAB3OBATENRCKHMA), HA  KoTopom  paspaboTaHHele
HHPOPMAUMOHHBIE TEXHOAOTHH NPHMEHAKTCR NS NPOCKTHPOBIHNA PAITHYHBIX
CHCTEM.

1.2.MoaaTue HRdopMIuUN

PaseuTie deNOReHecKOTo OOCIISCTEA NPAKTHYECKH HA BCEX HTanax
NPOXOLKAD Ha OCHORE TexHW4Yeckoro nporpecca. B mpouecce dopmuposasta
TPYOOBEIX KOLIEKTHBOB BOTHHMENZ HEOOXOAMMOCTE  ODMEHZ  IHAHMAMM.
Meprotayansho IHAHKA TEPeNaBANMCh B YCTHOM dopMe A1 MOKOIEHHR B
NoKOAeHHE, NOABISHHE [MHCHMEHHOCTH NOTROAHI0 MO-HOBOMY MOKAZATH
HAKOIIEHHBIE THAHKA - NPEACTABATE HX B BHAe MHdopMaunn. [lpeananaraw,
4TO MEKIY TICPBRIMH HHCTPYMEHTaMH 06paloTkH MaTepRaneyelx o6%eKToB H
cpeacTeami  oroGpameHus  HHGOpPMAuMOnMEX  ofpajoR  cymecTBOBA
BpeMeHHON HHTepBan OKkoMo MuLaMoHA neT. Taxkm obpazom, nosaneuwe
MHGOPMALKH ABIAETCH ECTECTBEHHLIM CIEACTBHEM PA3IBITHA HENOBEYECKOTO
obwecTea.

Tepuux  «andopmaunss  NPOHCXOINT 0T JATHHCKOTO  CHOBa
information- payescuenme, H3nowenne, ocsefosicHHocTs.  Klllennon
MOHHMAT Mod HHGOPMALIHER «mepy HEONpeAEACHHOCTH {3UTPOTHA) COBBITHAR.
B.M. [iymkos cynTan, 4ro «HHbopMauns xak CBOACTEO MATEPHH cO3naeT
npeAcTARNEHHE O €€ MPHPOJE H CTPYKTYPE, ¥NOPAIOHEHHOCTH, pazHoodpaIHbs,
[Mpueeiem eiie P onpeseneHHi: «lndopmatna - oBoIHAEHAE COMEPHAHHA,
noay4ennoro w3 suemnero mupar (H. Busiep), «Hudopmauns - 5To nepetaya

pastoofpaiias ( unu). Ariom nonarat, wro HHPPOPMALLHA — 3T0 BEPORTHOCTL

L



12
spifopa, BpHANIOEH onpenenni WHPOPMAUHIO KAK «OTPHUANME IHTPOTHAR.
FurponuiiHan OUEHKR DKATANACE NEPCTIEKTHBHOM.

MowHo CUMTATE, WTO 3TOT TEPMHH B HAMAIbHOM NpeacTaRreHHH
aBnACTCS OBLMM NOHATHEM, OHAYMOUNM HEKOTOPBIE CBEIEHHA, COBOKYMHOCTh
naruen, anmil o 7.0, CeliNac eMEca, BEMAALBAEMBIA B 370 NOHATHE, CHALHO
WIMEHHICH H PACIDWPHICH, MOABWNACH OCOOAR MATEMATHYECKAR IMCLMTLIWHA-
teopus HH@oOpMaunn. Xomh B TEOPUH MHAOPMALHKM W BBOJMTCA HECKONBKO
cTporux onpeaeneHuit MHGOPMALMK, OHW HE OXBATHIBAIOT BCErO BoraTeTea

yroro nonaTHa. [ToaTomy GONBIINHCTBO YYEHLIX B HALIW NHW OTKA3LIBAKOTCR OT g

MONWTOK N3Te CTPOroe OnpeleneHMe H CEMOHAKTCA K TOMY, yrobl
paccMATPHBATE WH(OPMAUNIO KaK NEPAHYHOE, HEOTIPEICIEHHOE NIOHATHE,
noaoGHoE MOHATHRY MHOMECTEA B MATEMATHKE.

1.3.OcnoBniie KOWUENURE WHGOPMATUHK

CylecTROBANNE MHOWECTBA ONpefenennil HHPOPMaLMH OGYCIOBIEHD
CTOKHOCTEIO, CHEUN(GHUHOCTLIO H MHOFOOGpaINeM NOAXOAOB K TOJKOBAHHIO
cymocTi Iroro nouaTas [4, 6, 9]. Beigenum TpH paufones pacTipocTpaHer L
KOHUENUHMH WHOOPMAIHK, KAKIAA H3I KOTOPRIX MO-CBOEMY obBRACHAET ¢e
CYIHOCTD.

[epsas xonuenuus (xonnenuus K.1lleHHOHA), OTPAKAR KONHHYECTBEHHO-
HHGOPMATHONAKI NOAXOX, ONpeienseT WHPOPMAUNIO KK Mepy Heompe-
netennoctn  (wurponmio) cobumrua.  Tlon  awTponHed TOHHMAETCH

MATEMATHYECKOS O%HIAHHE CTydaiiHON BeTHMHHB cobcTBeHHOR HEOPMALHN:
H[X.:l i EHX“J }”Xh}r
i=l

rae M - muoxecTBo coofmennii B ancambne X, H(X,) - noKaILIBAcT
KONHYECTRO TBOWYHBIX €IHHAL HHOOPMALMM, KOTOPas CONEPKHTCH B atoboM
coobilieHHH 13 MEO®ecTRa X

Fra KOHUENLUMA OCHOBAHA HA CTATHYECKOM MOONOJIE. Humeer wmecto

HCTOMHHE  HHPOPMALUHA M nm-peﬁu're:llb. BOIHMKAET Mpouecc MepeIayd
niuopmanmn. Hetounnk  sbifser coobuenwe, notpebutens, NpHHHMAaA

i3
coobueHMe, MOY4aeT NpH 3TOM MHDOPMALMIO O COCTORHHM McTouHHKa. B
craTueckofi  TEOPHH  HE  WIyHaeTcA  CONEpHAHME  MHGpOPMALEN.
[MpeanonaraeTcs, WT0 O MOMYYEHHA WHPOPMALMA HMENA MECTO HEKOTORAH
neonpeaenennocte.  C nomyuenies WHHOPMAlUHH ITa HEONPEJENCHHOCTE
cHMMaeTcs, Takum o6paioM, CTATHYECKAS KONMYECTREMHAA XAPAKTCPHCTHER
HudOPMALMH — ITO MEPa CHHMAEMOH B npouecce MOTYHEHHR HH{popMaLi
weonpenenennocTn cucteml. Komwuectso umopmaittd B TOM WIH HHOM
cAyuae 3ABHCHT OT BEPOATHOCTH ero NONYHUEHHS: Hem Donee  BEPOATHAIM
ABIAETCH COOBIIEHNE, TEM MeHbIle HHGOPMAITHH COMEPRATCR B HeM [6].

PaccMoTpum npumep, nctounkk Gopmupyet M coobmenni, Kakaoe Wi
KOTOPBIX nepefiaeTch HeH3IOLITOYHBIM KOLOM AAHHEL 7. OnpegeanmM MHCA0
coenenwii f B HekoTopom coobwenmd. f=kn, rae k — gosdupnumsent
nponopunokansioctd.  Caenas  paa ACOVIEHHE,  NOAVHHEM  HHCIO
nepenasaeMex coobmenmi M=k"

38 esMHMIY KOMHYECTBa WHGOPMALMH NpHMEM  YWCNO CHEMEHHHA,
KOTOpbIE MEPENaTC JABYMA PaBHOBEPOATHBIMH coobmennamn, Hazorem 31y
CAMHHLY JBOHHHON eXmumied MHdopMalim. Torna f=1, M=2, noay4ss
I=kiog,2. Orciona cnepyer, uto a=2, ko =/ W, CIEOBATENLHD, KOIHUECTBO
unopmMaun B coobmennn cocTamut [=log,M. Tlpueeaenias thopayna
HajmBaeTca (opmyniodl Xaprm. M3 wee creayeT, uTO [IA PaBHOBEPORTHBIX
AvckpeTHsix cooBueHHH KOMHUECTBO WHPOPMAIURH 3ABHCHT AHINE OT HHCAZ
nepenasacMely coodueHni.

JroT NOAXOI, XOTh H HE YHTHIBAET CMLICTOBYIO CTOPOHY WHEOPMALWH,
OKAIANCA BECHMA NONEIHBIM B TEXHWKE CBA3M W BEMMUCAHTENLHON TEXHHKE,
NOCHYMMA OCHOBOR AN HIMEpeHHH undopMalin - ¥ ONTHMATRHOTS
xopuposanna coobwennit. Kpome T0TO, OH MPEICTARMKETCR yAoGHBM
WIMIOCTPALIHH  TAKONO  BAXHOTO cpoiicTea  MHPOPMALHK, KaK HOBHIHG,
weoxmnaHHocTh coobmennil. Tipw Takom nNOHHMAHKH HiOpMALIHA - 3TO
CHATAN HeoNpeIeIEHHOCT,, WIH Pe3yabTaT Bhibopa U3 Habopa BOIMOKHEIK 2k

TepHATHE.
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Bropas KOHUENLUMS PACCMATPHBAST HHGOPMALNIG KAk enoiicTeo (ar-
pubyT) wmatepun. Ec noRBicHHe CBAIAHO C pasBHTHEM KHOEpHETHKN W
oCHOBAHO HA YTBEPHJEHHM, YTO HHGOPMAUMID CONCPAAT Awbke conbileHns,
BOCTPHHAMAEMEIE HETOBCKOM HIH npuGopamu. Hanbonee spko 1 obpatHo 3T
KoHUenHA HEQOPMALIHA BHPAKEHA SKAACMHKOM B.M.InymgossM, OH nican,
470 ™ HHGOPMALIHIO HECYT He TOMBKO HcTISUpeHHbIe GYKBAMM THCTBI KHHIW MM
yenoBeueckas pedh, HO W COMHEYHBIA CBET, CKNALKH rOPHOTO xpefita, WyM
gononana, wenecT Tpapet”. HHBIMH CROBAMH, HHPOPMALIHA KaK CBOACTBO
MATEpHM ~ CORNAET  MPEACTABICHHE 0 ¢¢ NOpHpofe W CTRYKTYPS,
YIIOPALOYEHROCTH, pamooGpasin B T.A. Oxa He MOKET CYLIECTBOBATE AHE
MATEPHH, 4 IHAYHT, OHA CYICCTBOBANA H fyneT cYIecTBOBATE BEHHO, €8 MOWHO
HAKAMTHBATh, XPAHHTh, NepepadaTHBaTh.

TpeTed KOHUENLHS OCHOBAHA HA [OTHEO-CEMAHTHHECKDM {CEMAHTHEA -
HIyueHMe TCKCTA ¢  TOHKH IpEHMA  CMBICHA) TOIX0AE, UpH KOTOPOM
nudOPMANNA TPAKTYETCH KAK JNAHME, NPHUCM HE nwofoe IHaHMWE, 4 Ta ero
4acTh, KOTOPad MCNOALIYETCA ANA aKTHBHOTO feficTBHA, MR yNpasieHdds H
camoynpasnenis. Heeivp cnosame, HEQOpMauWs - 3TO AeACTBYOLIAR,
noneina, " paboralowas " HacTh IHAHWA.

B.I Adanacses, palBHBan MOTHKO-CEMANTHYECKHHA  Nogxod,  JA3eT
onpeneiesne COUMATEHON HEGOpMalNA: "MiopMaLiHi, UHPKYIHPYIOLLaR B
ofiliecTRe, HCMONBIYEMas B YIPARIEHAN COUMANLHEIMH MPOLECCAMMA, ABAAETCA
coumansHof mudopmaumeii. Ona nNpecTaBIkCeT coboit Ixanna, coobuleHHA,
CHENEHNA O COLMANBHON HOpME ABHAKEHHA MATEPUH K O BCEX JPYTHX topmax B
Toit Mepe, B kaKkoil OHa HETOAb3yeTes ofmecTsoMm...". CoumansHan HHGOPMALHA
. MmorovpoBHesoe Hanwe. OHa XapakTeprIyeT:

- ofrecTBeHHEIE NPOLECCH B UENOM - IKOHOMHYECKHE, NONHTHYECKHE,
COUMATBHBIE, NEMOIPadiNiecKHe, KYIbTYPHO-1yXOBHEIC H T.0.

- KOHKpeTHRIE npoleccs, MPOMCKOARIUME B pasnH4YHLIX AYeiKax

obmecTra, Ha npeAnpHATHAX, B KOONCpaTHBaX, CEMBAX H T4,
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= MHTCPECH W CTPEMISHHA PAIHYHBIX COUMATRHRIX rpynm - paboucro
KNaccd, MOJA00esH, NeEHCHOHCPOE, MCHILIHH W ap.

B caMoM obleM cMBicie fof counaasHoil augopmauned noHUMaOT
THANHA, CODDLIEHHA, CREACHHS © COUMANBHOR (POPME IBHAEHHA MATEPHH H O
Bcex apyTux ee (opMax B Tofi Mepe, B Kaxoi OHH HCOOMLIVIOTCR OGUIECTROM,
poBneveHHbiMH B opbury ofecTeennof  worsme.  Jlpyrumu  chosamu,
HHGOPMALIMA  eCTh  COOSPMAHHE  NOTHYCCKOre  MBIIUACHWA,  KOTOPODE,
BOCHPHHHMAACE C TIOMOILBI) CALIUIAMOIG WA BHIHMOID CNOBA, MOMET ORITH
MEMOBIORIHA MOABMK B HX JeaTensHocTH [T].

1.4. Buaet # ceoficrea angopwannn

PaccMoTpeHHEE NOIXOAR OCBELLAIOT PALIHYHEIE CTOPOHE! CYLIHOCTH
NOHATHA MHGOPMALHH B OGAETHAIOT TEM CaMbIM CHCTEMATHIAIHIO €& OCHOBHBIX
ceoiicrs. M3 MHowkecTsa  onpeaenemniit  wndopmanmm  HawGonee
ueAecoobPaTHEIM MPEJCTARIAETCA Cleyiouee: HHOOPMAUNS - ITO CHEACHHA,
CHHMAKUME HEONPeIeNeHHICTh Off OKPYMAOMIEM MHPE, KOTOPEIE ABIRIOTCH
ofBEKTOM XpaHeHHA, NpeobpaloBaHia, NEpeati B HCNOAEIOBAHHA.

Ceejlenus - 3T0 3HAHWK, BHIDAKEHHLIE B CHCHATAX, coobLIeHnax,
HIBCCTHAX, YBENOMAEHHAX H T.4.

Tloustee wudopmauuy  aomkno OHTE CBAIAHO ¢ ONPEfeneHHLIM
ofrseKToM, cBOficTBa KoToporo omna orpaxact. Kpome Toro, Habmosaercs
OTHOCHTE/NRHAR HEIARHCHMOCTE WHOOPMALUHH OT €¢ HOCHTEAR, NOCKONLKY
BOIMONHE €€ NpeobpailoBaHME H MEpelada mo paliu-HbM hHIHTECKHM
cpenaM ¢ NOMOWBIO PaIHOOGPAsHEIX HIHHECKHX CHIHANOB Ge30THOCHTENbHO K
e¢ COAEPKAHMIO, T.€. K CEMAHTHKE, 4TO W SBHAOCEH UCHTPANBHLIM BOTIDOCOM
MHOTHX HCCTeA0BaHMH, B Tom yueie u B dunocoderoit Hayke. Hudopmauna o
qofiom maTepuaibHom obbexTe momeT OBITE MOAYUEHA MYTEM HabM0ReHHA,
Hatypuoro auo BHYHCAHTENEHOTO IKCOCPHMEHTA, @ TAKME H3 OCHOBE
qorngeckore swpona. TloatoMy ropopaT © ACOTMETHOH, WIH anpHOpHOE,
undopManmus M noCIeoNLITHOM, T.e. amocTepnopnoii, monyuenxofl 8 urore

KCTIEPHMEHTA
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Jlns uenoBeka moboe BOCTIPHATHE PeATLHBIX ofibekToR oKpy®amue
AEACTBHTENLHOCTH TPOHCXOIHT Heped OUIYIIEHHA. OpraMikl UYBCTE HeN0BEKA H
guiciias HEPBHAN CHCTEMA MOIBONMOT My BOCTIPHHHMATE obpexThi. [lpw
omerie MHPOPMALIHEH HMEIOT MECTO HCTOUHMK B BHAE OOLEKTA MATEPHAILHOTD
MHpa M NDHEMHHK - HenoBex mubo  wakofi-to warepuaneeidi  ofwexT.
HugopMaLing BOIHHKAET 3a CHET OTPaMEHHUA, KOTOPOE ARMAETCR CRONCTROM
scefi marepuw, mobBoll matepuansmoli cucTems. Y uesoBeKa modyHaloT
paianTHe Gonee cADKHAE GOPME! OTPAKEHHA: NOIHABATENLHAN W TBOPuECKAA.

i hopMEl HOCAT COIHATENSHEIN XAPAKTEP W NOIBONANOT HENOBEKY AKTHEHO

rOAAeficTEOBATE HA OKPYRAUIHA MHp.

OcofeHnocTs MHGOPMALIMHA B TOM, “To, ByIyds MaTepHATEHLIM ABRC-
HHMeM. OHA He SRISeTcA HM maTepwedt, HM dHepruedl. B kubepeeriieckom
cMbicae  WHOPMAIHA - 9TO OTpMKeHMe ofHOro o0BexTa B IpYTOM.
wenonkIvemoe 114 GopMUpoBanus ynpastenvecknx soineficTeuid. [osops ob
HHOOPMALIAH, BAXHO, 4TOBR OHA 714 NOTPEGHTENA HMENA CMBICT. TMotpeburens
HHGOPMALIAH MOMET e ONEHHRATE B IARMCHMOCTH OT TOrO, TAE W [LIA KAKOH
koukpeTHON 3anaun nidopMauna nenoakyercs. Henonssosanue HRopMaunn
B YIpAEBNEHWH © CAMOYNPARNEHHH OMHPAETCA HA HATHYHE CBAIH MERIY
ofLeKTAMM  CHCTEME!, HCTOYMMEAMM HHOOPMAIMH W ee  MOMYHaTenaMu.
Crpyxrypa coofmenuil, Wx CMBICT W NPaKTHYECKAd UEHHOCTh BCETIA
OPHEHTHPOBARKE! HA OMpedeneHHoro momyuarens. FlodToMy BeIIENSIOT Takue
aCTIEKTH  WHGMOPMAaIMM, Kak  NpArMaTHYecKHil, cemanTHueckwd W
CHHTAKCHYECKHH.

MparMaTHdyeckWil acNeKT CBA3AH € BOIMOWHOCTBIO JOCTHKEHHA
NOCTABTIEHHON LEAM © WMCNoNbl0BaHMeM Nonyvaemoll MopMaumn. Sror
acTIekT BAMRET HA nNoBefewme noTpebwrens. Ecnu  mudopmauma  Guina
spdexTuanof, To noseneHme NOTPeGHTENA MEHACTCA B  KENAEMOM
Hanpasnedwd, Takum obpaloM, 3TOT ACMEKT NAPAKTEPHIYET MOBEISHUECKYID
CTOPOHY Npobaemel,
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CemanTHyecknil acTexT NOIBOJIRET OLUEHWTB CMBICH MepeaBacsmod
WHGIOPMALIHH, COOTHOCH ©¢ ¢ WHpOpMauueH, XpaHAluelica A0 NOABNCHMA
panuof. CeManTHUSCKHE CBASH MeMIy C/AOBAMH WIH OpYTHMH CMBICADBEIMK
JleMeHTaMH OTPA#AET CNOBaph — Tesaypye. (M COCTOMT M3 amyx yacTed:
CMHCKE CA0B M YCTONUMEMX CIOBDOOMETAHWN, KOTOpLIE CrpYyNNMpOBAHE 1O
CMEICTY, H HEKOTOPOrD KII0M3, T... ANaBHTHOrO Clopapd, NOIBOMAMIUIETD

PACOONOKKUTE CAOBA W CAOBOCOMETAHHA B OMPeREAEHHOM TNOPALKE. Tesaypyc
nveeT ocofos JHAUSHHE B CHCTEMAX XparenHs HH(pOPMALIHH, 4TO NOIBOIAET HA
JOTHMECKOM YPOBHE OCYWICCTBNSTL OpPraHHIAUMIO HAdopMaumn 8 B
OTHeNbHBIX 3anHCel, MACCHBOB W Hx kKomnuekcos. CeMaHTHYECKHI NOAXON K
HAfopmauny DaINPYETCA Ha aHANHIE.

CruuTakcudeckuil  acnexT uHbOPMALUHK CBE3aH €0  cnocofom  ee
npefcTaRtenHs. B 3aBHCHMOCTH OT PeibHOTO HHPOPMALKOHHOTD Npolecea, B
KOTOpPOM YHBCTBYET HHGOPMALNS, OHA NPEICTARINETCA B BHIC CNCUHATLHEIX
CHMBONOR, IHAKDB,

Omen nedopmaliell conepuiaeTca He Boofiue Mewly MOGEIMH olhek-
TAMH, @ TONLKO MEAKILY TEMH M3 HWX, KOTOpBIE MPEiCTaniAnT cobof cHCTeMY.
o6NANAIONYI0  KAKHM-TO  MHHHMYMOM  OpraHuioBansocth. B uenom
BOTHHKHOBEHHE M DAIBHTHE TeopHu HHdopMaumMk, a Takwe kubepHeTHRN W
HHGOPMATHEN, NBHAOCE HAYYHBIM MNOATBEPAICHHEM TEODHH OTPAKEHHA M
cnocolcTRORAND of JanbHelimemy PaIBHTHIO.

OCHOBLBAACH HA TONOWEHWH, 4TO HHOOPMAUMA - PEIYNLTaT H gopma
NPOSBIEHHA OTpaMeHHs, 2 O0BLEXTOM COUMATEHOIG OTPANKEHWA MOWET BbiTh
mobolt dparMenT NeficTRHTEABHOCTH (NPEAMETH, (haKTLl, SBACHHA, NPOUECTH ),
WRDOPMALIHA B CHCTEME TNOJAPAINCAACTCA HA BHEUIHIOWD - NOPOXKICHHYKO
ApYrHMHM  CHCTCMAMH  YNPABNCHHA, W BHYTpeHHIOD - BOIHHKAKLLY O
HENOCPenNCTREHHD B MpoUScee YHKLHOHHPOBAHMA  CaMOH  CHCTEME! KAk
PEIYALTAT  OTPAMEHHA €0  COOTBETCTBYIOWMX  COMMAAbHBIX RBICHHIl,
MocienHss ecTh YacTh COIHANBHON HHGOPMAUMM H NOITOMY UMeeT Ty %e

npupoay. OcofieHHocTH pHYTpeHHel WAdopMaUHH oTIpelensioToA obbekTaMn
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OTpEKEHHE W TeMM MpHIHAKAMH, ROTOPEINL :3TH ol beKThl KapaKTEpHIYHOTCR.
Bifop OOBEKTOB OTPAKEHHA M HX MPHIHAKOB JABUCHT OT CHEUMGHIHOCTH
3084, pelUacMBIX JaHuoi counansHoi CHETEMO.

[peanpuaTHs I'A B cBoefl NpaxTHYECKOH AEATENLHOCTH CTANKHBAOTCH C
caMBIMH  pasHOODPAIHBIMH offbeKTaMH  NeRCTENTENBHOCTH, W NOITOMY
UHPKYTHPYIOUAR B HHX MHOOPMALHE HOCHT cambiil  PasaHy4HBIR 10
conepEaHi XAPAKTER. B cBA3H ¢ THM OYEHE TPYIHO 0aTh TAKOE ONpEIeIcHHE
WHOPMALIMH B OTPACTH I"A, koTopoe Bl NOAHGCTEID OTPAKAND &F cneunduKy.
Beumy muoroobpasss wHpopMali 8 A NpaKTHHECKH HEBOIMOKHO NATh e
ragoe OnNpefefeHRe, KOTOpOS Geino OBl QOHOBPEMEHHO YHUBEPCANLHO,
cOnepRaTeIRRD H KOHEPETHO.

B cpoefl moBceaHeBHol [eATENLHOCTH COTPYZHHKH I'A wmmpoko
HCTIGNEIYIOT PasIHYHEIE BHIE HHPOPMALHOHHOH TEXHHKH: PANHONEPENATIHEH,
TeNeBHAEHHE, MATHHTOMOHE, Tenerpaduio, BEIYHCAHTEALHYIO TEXHHEY.
CHOBANK, EpeJaBacMEle N0 PALAD A TENEBHICHHI, 4 TAKKE HCMOAEIYEMbIE B
MarHpTHOH 32nMel, uMeroT dopMy HENpepLIBHELX GLICTPO WIMEHROLIMNCA BO
BPEMEHH KPHBBIX NTHHWA. Takwe cHrHansl HAILIBAIOTCH HETMpephIBHLIMH WIH
AHAMOTOELIMM curHanamy. B npoTHBONONOKHOCTE ITOMY B TenerpatHd M
BhIMMCTHTENbHON TEXHHKE CHTHATH HMEIOT HMITYIBCHYIO OPMY H HMEHYIOTCH
JMCKPETHLIMH CHIHATAMH.

Hcxola W3 CKAIAHHOTO MOMHO CHOENaTs BIBOL, HTO HHopMaliHa
nepefaeTc B ABYX hopMax:

" . IZuckpetsas (OpMa TIpEACTABACHWA HH(OPMALMM - ITO NOCNEADBA-
TENLHOCTE CHMBOTOB, XAPAKTEPHIYIOWAN MPEPRIBHCTYIO, HIMEHAMILYIOEA BE-
THYHHY [KOAHYMECTRO SRWANHOHHO-TPAHCOPTHE NPOMCINECTENA, KONHIECTED
peiicon apnakomMnadii W T.n)

- AHANOTOBAA WAH HENpEpPLIBHAN QOPME NPEACTARICHHA HHQOpMALHK -
IT0 BEAMHMMHA, XAPAKTEpUIYIOWAN Npousce, He HMEIOIMA MepepLIBOE HIH
NPOMEKYTKOB (TEMNEPATYPa Teid YeNoBeKa, CKOPOCTH BOAYUIHOTG CYIHA Ha
ONPEIEAEHHOM YHACTHE TPACCH H T.0.).
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Bee mporoobpasie oepyRarmei Hac HHGOPMAUHH MOXHO CIPYINHPO-
BATH N0 PALNHYHEIM NPHIHAKAM:

- N0 OpuIHaKky "obAacTh BOIHMKHOBEHHA" HHOOPMALMA, OTPAMANULAR
npouccchl, ABACHHA HeONyEBNeHHOid NPUPONLl HAILIBACTCA IEMEHTAPHOR
HIW  MEXAHWYECKOH, NPOlECCH KHBOTHOTO W DACTHTCABHOTO MMpa -
Buonorn4eckoli, 4eNOBEYECKOTD 0DILECTR — COLMATBHOR,

- PaAHYAIOT BHL HHGOPMALMK No cnocoly nepefavu M BOCHIPHATHA.
HWnjopMalnie, nepejaBagMy BHIRMEIME 00pasaMi 0 CHMBONAMH, HEIBIBAKT
BHIYANBHOM, 3IBYKAMH - aYIHANEHOMN, OUIYIICHHAMH - TAKTHABHON, JAMAXaMH H
Brycamu  —  opraHonenTHyeckoi.  HMudopmaonio,  BeigaBaemylo M
BOCTIPHHKMAEMYH) CPEACTBAMH BEIMHCTHTENLHOM TEXHHKH - MAAHHOMA;

- MHOOPMALMIO, COLMABAEMYIO H HCMOALIVEMYIO YEIOBEKOM, N0 06-
IECTHEHHOMY HATHAMCHHIO MOMHO paliUTh HA TPH BHAA: NHYHAR, MACCORAN M
eneynansuas. Hazsanue knaccon HenonsiyeMod HHGOpMaUnH PACKPRIBACT W HX
COAEpHKAHKE, TAK AH4YHAR HHEOPMALMA NPeIHAIHANALTCH T4 KOHKPETHOTO
qeNDBCKA, MAccoBAam - MpeiHasHayaeTca IR moboro  wenaoliero  ee
noaLIosaTeed  (0DWECTBEHHO-NIONUTHYECKAR, HAYIHO-TIOMYNApHAA M T.4.),
CHEUHATBHAA - MpeAHAIHAYeHa ANA WCNONBIOBAHHA YIKHM KpYrom Ay
JAHHMAIOWMACA PelIeHMeM CAOMHBIX CNEIMaTbHLIX 3a8a4 B 0ONACTH HAYKH,
TEXHHEH, 3KOHOMHEKH H T.01.

YacTe wHbOPMALHE, 3aHecerHas Ha OyMamubli HOCHTENb, MOAY4MAd
HasBaHie AOKYMeNTaaLnoi nadopmaunn. Hapany ¢ nayusoii nHpopMalmed
B chepe TEXHMKH HCTIONBIYETCH TEXHHYECKAN HHOPMALMA. Ona
conposowaaeT paspaboTkn  HoBhix M3fenmil.  Hayuwylo W Texwuueckyw
HEPOPMALIHID 0O BEIHHAIOT TEPMHHOM HAYHHO-TEXHHYECKAA HHPOPMALIAS.

Pasnoobpaine MCTOUMRKOB M norpelutenell wHOpMAUMK NpUBENO K
CYLIECTBOBAHMIO PAlIMYHBIY  Gopm c¢ MPEICTABICHHA: CHMBOTBHOH,
rexcrosoil m rpaduueckoil. CumbonbHas GOPMa OCHOBAHA HA HCTIONLIOBAHHH
CHMBONOB - GYKB, UNGP, 3HAKOB W T.JL, RBARETCA Hanbonee NpocTol, HO oHA

MPAKTHYECKH MPHMEHASTCA TOABKO IS NEPeawi HCCTOWHBX CHIHATOB O
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parinsibx COOMTHAX, TIPHMEPOM MOKET CAYKHTh 3ETEHRIA CBET yAH4YHOrO
cpeTodopa, KOTOPLIA cOOGINAET O BOIMOWHOCTH HAYANA JBHAEHHA Nelexoiam
WIH BOOHTENAM ABTOTPAHCTIOPTE, 3BOHOK OYIHIBHHKA NacT MEOOPMALHKY O
neficTRHAX, KOTOPEIE NOMAEH MPEANPHHATE 4YEN0OBEK, YCARNABIUMA 3TOT
ssykoBoft cHrnan,

Bbonee cnowuoll sRmeTcs Texcropas dopma npenctasneHus wHdop-
Maumy, 37eck TAK We, KaK M B MpeIsyued opMe, HCNONEIYIOTCA CHMBOMAI:
Gyxsel, UADPEI, MaTemaTHyeckwe 3nakH. Oanako HHOOPMALMA 3AN0MEHA He

TOOLKED B ITHX CHMBOJIAX, HO W B HX COYMCTAHHH, NOpAIKC CACHOBAHHA. Tax, ,
cioa MHP ® PHM umeoT onqHakossle GVKBL, HO COJEPHAT pPainM¥HYRO 1
uindopMaumio. BIAroNaps EIaNMOCEAIH CHMBONOB W OTOGPRMEHHIO peHM

uenoscka TEKCTORaA wHpOpMAaUMs  4pelsnaiino  yaobWa W wWHpOKD
HCMONBLIYETCA B AERTENBHOCTH YenoBEKa: KHHIH, Opownopsl, XypHanel
PAITHYHOTO PO AOKYMCHTRI, AYAHOIAMACH W T.A.

Hanfonee emxofi #  cnowuoll  sensetca  rpadudeckas dopma
npencTasnenns uudopmaun. K 3ol dopMe oTHOCHTCH doTorpaditn, cxembl,
YEpTeRH, PHCYHKH, Hrpaode Gonplioe THAYEHHE B JESTENLHOCTH YenoBeKa

soobme # coTpyaHHEA TA B HacTHOCTH.

HinhopMaina syCTYNaeT kax croficTeo oGbekToB B ABneHni (npoueccos) '

NOpo#AaTh MHOrOOBpa3HE COCTOANHI, KOTOPBIE NOCPEACTHOM OTPAKEHHA
MEpeaalnTes 0T OJHOTO 00BEKTa K APYTOMY W JaNeYaTnAOTCR B €0 CTPYKTYpe

{BoaMomno, B HIMeHepnoM  BRae). CeolicTBa  wndopMAUNH  MOKHOD

PAcCCMATPHBATE B TPEX ACTIEKTAN: TEXHWUECKOM - 3TO TOMHOCTb, HANEKHOCTH, -

¥
CKOpPOCTE Mepenadd cHrHANOBR W T.A.. CEMAHTHYHECKOM - JTO MEpedava CMbICIa

'
L

TEKCTA C MOMOUBI0 KOQOR, H NPArMaTHYeCKOM - 3T0 HACKOMLKO IMACKTHRHO
HEBOPMALHA BIHAET Ha NoBejeHre ofbeKTa.

Lleacpan dyuruns mrdopmaliil (e¢ NMparMaTHYeckHA ACTIEKT) Xapak-
TEpHIYETCH CNOCOBHOCTBIO BIHATE HA NPOUSCCH YNPABNEHMS, Ha COOT-
BETCTRYIOUICE LENAM YIPaBIeHAS NOoBeacHHE moael. B 3ToM, no cylwecTey, H

COCTOHT MONEIHOCTE HAW NEeHHOCTE HHbopManud. B onpefeleHHBIX Chy4anx
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UECHHOCTE WHOOPMALMKM CTAHOBHTCA OTPHUATEABHON, NOJEIHOCTE CMCHACTCH
BPEAHOCTEID, @ CAMA HHOOPMAOHA CTAHOBHTCA  ReiHudopwmaimed.  Ee
HCTOYHHKOM CNY#aTl CyObeKTHBHEIE (PAxTOPE! (MHCHHA, B3IMAObl, OUEHKH], a
TAKKE NpeJjHAMEPEHHBE HCKANEHHA HHDOPMALIMK ¢ kakoi-Tubo tenwio. Ecnd
374 UeNb BE3IBAHA COLICCTBEHHEIMH WHTEPECAMH, TO NCTHHGOPMALMA MOWeT
OMTE  nonesHol  (WMPOKD, HANPHMEpP, HCNONLIYETCA JACIMH(OPMALNA B
poendom nene. YroGwl BeecTH B 3abnymIeHME NPOTHBHHKA MPHMEHAKTCH
nowHEe cHruankl, coobimewun, obozHasenws o 1.0.). B oDues e
Ne3HHPOpMALHA - ITO N0WE, HCKakenne (akTos, HapymeHHe MNPHHLHAMTA
ANEKBATHOCTH  WHMOPMAUHH,  OUBEKTHRHOINO  OCBEMEHHA  ARIEHWA
ofmecTREHHON HHIHH.

1.5 Hudopmanua kak pecype

Hudopmauns oxsaThipaet Bee cfepsl, Bee oTpacam obimecTsenHOM
WHIHH, MPOYHO BXOOMT B #H3Hb KaXAOTOo YENOBeKa, BO3IeficTBYET Ha ero
ofipas meimaenus W nosedenne. Ona ofcaykmeaeT oblieHHe moaei,
COUMANBHBIX IPYIN, KASCCOB, HAUMH W rOCY18pCTE, NOMOTAET OAAM OBIAETE
HEyWHBIM MHPOBOIIPEHHEM, pPasBHpaThCca B MHOroOGpasHbIX ABNCHHAX M
npoleccax ofulecTBeHHO KHIHA, NOBLIIATE YPOBEHE cBocil KyOBTYPEL H
ofpaloBaHHOCTH, YCBAHBATE H CODMIONATE JAKO0HE H HPABCTBEHHbIE TIPHHIHITEL.
OrpoMuys poib BLHNOAHAET HHOOPMALHMA B YUPABNEHYECKOR NeATENBHOCTH,
Mo cymectsy, Ges WudopMaimn He Momer GuiTe W pedn o mobom ewae
YIPARNEHHA, O UHeNEHANPABNEHHON JENTENLHOCTH BIAHMOCBRIAHHLIX OOLEKTOR
H CHCTEM.

B macTosiwes speMs patHooGpaIHan No CBoeMY IHAYCHHIO HHPOPMALHA.
:IEIPHI[CH]JOHHHH Ha  CTIeHANLHEIY  HOCHTENHX, CTaTa HAUROHAIBRHEM
BOrATCTBOM HOBOTO THNA - HEGOPMAUMOHHEIM PeCYpeom rocyiapersa. He-
NRECH MPEAMETOM KYTLAH-NPOJakH BO BCC BPEMEHA, HHOOPMALIMA HMEET CBOH
cremmbuyeckne ocobennocTH: npu obmexe HHPOPMALMEH cC KONH4YECTBO
ywenuupaercs, «Benn y Bac ecth no s6noxy, n Bu ofimenserecs nmm, v Bac

onaTe Gyaet no A6nOKY, HO ecaH ¥y Bac ecTh no waee # M oDMeHACMCA, TO ¥
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camcoro #x Gy et no asex [3]. Ofienne moaei, KEGoOpMUPaBALie APYT APYTA
NpHBOANT K Hx CONIKEHHIO, OBLILICHIO HHTENTEXTYAILHOTO NoTenumMata. Y
WHDOPMALMONHBIX PECYPCOB eCTh ElE VHHEANEHOE CBOHCTBO - OHH HE
yOsiBaiOT OT WHTCHCMBHOrO Hcnons3oBaHus. bonee TOTO, B NPOLCCCE
NpHMeHERHE OHH MOCTORHHO PAIBHBAIOTCR H COBEPUICHCTBYIOTCH, HiDaRIAACE
oT OHGOK H YTOYHAR CBOH NapaMeTpbl.

B onpeieleHHH MPaETHYECKOR IEHHOCTH nHopMauni Het kakux-1ubo
TOYHEBIX KOTHYSC TREHHEIX TI!'p-E.HHTFH.'FI, NOCKOTLEY LEHHOCTE JABHCHT OT
[1ONe3HOCTH WHGOPMALIAH 118 MHOKECTEA KOHKPETHRIX miaei, ee nonygarened
w nonsosatenedl. Llennocts madopMatii NPHHATO ONPEIeInTh BENHYHHON TEx
fl0TEPh, KOTOPBIE 3Ta HHHOPMALMA NPEIOTEPALLAET, HAK BEIWIHHON IATPAT HA
aobsisanne 3ol nHdOPMALTHH.

AHAAHINPYA HHOOPMAUAKD, Mbl CTANKHBASMCA C HeoBNOAUMOCTRIO
OLICHKH KAYEcTBa W ONpEleleHHA KONHYeCTBA NOmMyHeHHR HHOPMALIHH,
OnpeleniTs Ka4ecTso wHpOPMALHK YPEIBLINAAHO CIOWHO, 3 HACTO M Boobue
wepoiMo#no. Kaxwe-an6o CBENEHNA, HANPHMED WCTOPWMECKHE, MOTYT
JCCATHACTHAMH CMHTATRCA HEHYNHBIMM M BAPYT HX LEHHOCTE MOMET PEIKO
poIpacTH. BuecTe ¢ ITHM ONpEfenHTE KOAHYECTRO HHPOPMALHH HE TONLKD
HVAKHO, HO M MOKHO. JTO MPEXAe BCETD HeohxoMWMO An8 Toro, STOGE
CPABMHTE APYT ¢ PYTOM MACCHBAI HHGOOPMALKH, ONPEAENHTE, KAKHE PAIMEPE!
HOTEMB MMETh MaTepuatsHuie ofnexTsl (Dymara, MArHATHads fenTd M T}
xpausiane 3Ty HHQopMaHo.

L6, KoruuecTBenHaA oueHEa nHQOPMAIHA

Jlna onpenedeHns KOAHHECTBA HHGOPMALHH HeoOXOONMO NPeCTABHTE
nobyio ee GopMy (CHMBONBHYH, TEKCTOBYED, rpadMHeckylo) B eHHOM BHAE,
T.e. npeobpajosare 3TH HOPMEI HHGOpMAUWA TaK, yrofbl OHA MOTYYHIA
envEll cTannapraefl g, TakiM BIIOM CTANa TaK HAILIBACMAR ABOHYHAR
dopma npeactasnenns widopmanny, OHa IJAKTIOUACTCA B SAIIHCH roiof

HHGOPMALMK B BIIE NOCNEA0BATENBHOCTH TIILKD ABYX CHMBOIOB.
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ITH CHMBOJM MOrYT Ha Oymare obosauaTscs mobbiv  cnocobom:
Gyksamu A, b; caosamn JIA, HET. Opnako paan npocToThl 3aiucH B3ATH
unpsi | w 0. B snexTponnoM annapare, xpauswem aubo ofpaGaTusaomen
HHPOPMALHIO, PACCMATPHBACMBIC CHMBONE MOTYT Takke 000IHAMATBCR NO-
PAHOMY: OHH W3 HHX - HATHYHEM B PACCMATPHBACMOH TOMKE INEKTPHHECKOTO
Toka 71MG0 MArHHTHOTO DNONA, BTOpofl - OTCYTCTBMeM B ITOH  TOUKE
'}Jltﬂ'pﬁ'lﬂmm TOKA MHOD MArHHTHOTO TIOMA.

Paccmorpuy npocteidmuil cayyail nony4enns unudopmauny. Bul sanaere
toasko oaun Bonpoc: "Jletnan an noropa?. flpn stom ycnoBumcs, HTO ©
0IMHAKOBOI BEPOATHOCTHIO oOxmiseTe oteer: “JIA® wam "HET". Jlerxo
YEHAETE, YTO MOD0OH M3 ITHX OTBETOB HECET CAMYH) MAIYHD MOPUHKD HH-
dopmaunn, ITa NOPLUHMA ONPESTRET SAMHHLY WIMEDEHHN HHGBOPMAlHH, HA-
igaemyto DuTom. Bnaronaps BeeNeHHIO MOHATHA CAHHMUbL HHPOPMALIMK NO-
ABHNACE BOIMOWHOCTE ONpPEEneHHA pasMepa mobol HHhOpMalH YHCIOM
furos. OOpasHo roBoOpA, €CAH, HaNPHMEp, HANET BOIAYIIHOIO CYAHA
ONpeNensioT B Hacax, 10 obbeM HHhOpMaLnH - B Grrax,

YenosHMcd Kamasill noaowuTensHnil oTeer npegcrapnate undpoi 1, a
oTpHuaTenbuwii - umdpoi 0. Torza anmce Beex oveeros  olpaiyer
MHOTOIHAYHYIO OOCICADBATENLHOCTE UMD, COCTOMILYI W3 HYNEH W eaMHHU,
wanpusep 100110, Ipouece mony4eHHs ABOHYHOR HHBOpMatHKM 00 obbexTax
HCCMEIOBANNE HETHBAIOT KOJHPOBAHKEM HHGOPMALIMN.

B wudopMauHOHEEX AOKYMEHTAX WHPOKS HCOOMBIYKITCA HE TONkKO
PYCCKHE, HO M NaTHHCKHE OYKBBI, UHGPH, MATEMaTHYECKHE IHAKH W Apyre
CreuManbHeie 3HaKK Beero npusepHo 200-250 cumeonos. Ilodtomy o
KOOWPOBKM BCEN  YKAIAHHBIX CHMBOJOB HCTIONBIYETCR BOCEMHPATPAIHEN
nocaeaoRaTeNbHOCTE Wpp 0 1 1. CheyeT OTMETHTE, ¥TO ykasanHbif cnocol
KOOHPOBIHHA HCMOALIYETCH TOrga, Korga K HEMY HEe nNpedLARTAKTCR
ONOAHHTENBHEE TPeDOBAHKA, HANPHMED, HEOGXOAHMO YKATAThE Hil BOIHHKILYIO

ownbKy, WCNpaBIeHne omubky, ofecnedHTh CeKpeTHOCTEH HHpOpMalkd. B
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ITMX CAYHARX MPHMEHAIOT CMEUMANbHOE KOAHPOBAHME, MPH HCMOARIOBIHHH
KOTOPOTO KO/bI NOTYHSI0TCH UIHHHEE. ' t

Mmcmmmmwnmqamw1
WCTIONBIYETER TAK  HajbiBaemulit Towewnkit cnocob. Ha mepsom stane
BEPTHKANLHLIMH H TOPHIOHTANRHEIMH JTHHHAMH JCHAT wioGpamenme. Yem
Gonblie MpH ITOM MONYMRIOCE KBAnpatos, Tem Touwwee Gymer nepelana
HHPOPMALILA O KAPTHHEE.

HudiopMaliig © TOUKH 3PEHHS ee BOIHHKHOBEHHA W COBEPLICHCTBOBAHHA
NpOXOAMT  cReAyowwil  myTh: Yenosex HalmogaeT  HEKOTOpHIL daKT
oxpykmomedi  AeficTHTensHocTH.  3TOT  dakT oIpamaeTca B BHAe '
COBOKYIHOCTH _JSHMBX, ~ NPW TIOCTGHYIOUIEM CTPYKTYPHPOBAHHN B
COOTBETCTBHH C KOHKPETHOW npeaMeTHON ofnacTeio fawMele NpEBpAUIAKOTCA B
snakid.  Takum oBpaloM, BepXHHM YPOBHEM HHODMALNM KAk pe3ynsTaTa
D‘l‘pﬂﬂﬁlﬂ. oKpymaiouiell  JeACTBHTENRHOCTH  (PE3Y/LTATA  MBILIEHHA)
RRASKITCE  IHAHMA, naMHA  BOSHWKAIOT KaKk MTOF TEODETHHECKOH MW
npakTHueckol aestensHocTH. HubopMaums B BHie IHAHWI OTAMYaETCR
shicOKON  CTpykTypHsaumeli. Ha OCHOBE CTPYKTYPH3AUMH  WHGODMALHH
dopMupyeTca nedopyaunokHas Monets obbexTa. [lo Mepe pasnuTie obuIccTRA
wHpOPMALHA KEK COBOKYNHOCTE HAYYHO-TEXHMHECKHX IaHHBIX R IHAHHI
npespamaercs B Gasy cucTembl HHOOPMAUMOHHOTO OGCNYKHBAHHA HaY'HHO
Texnuyeckoil aestensHocTH oblecTsa.

1.7.OcHoBHbie HANPABICHHA PAIBHTAA HHPOPMATHEM

B WacTOfLiee BpeMA MOWHD BHUEHHTE HECKONEKO HAnpapienti
PATRHTHA HHPOPMATHEH:

1) meopemuvecxan ungopmamuxa - USHTPAALHOE MECTO B ITOM
HATPARNENHH 3AHHMAET 00INAR TEOPHA HHPOPMALIMK.

2) meopus  unOPMANUONNOZO MOOCTUPOSANNS ARAEHHE  NpRPOasL,
OBBEKTOR H CHETEM TeXHOCGEPH, COLMATEHBIX NPOLECCOB i CHCTEM GHOChEPH
- BWCTpOE PAIBHTHE METOLOE HHHOPMALMOHHOTD MOAETHPOBAHNAR, ocobeHHD B

COMETAHMM ¢ METOAAMH rNo6anbHOre HHGOPMAMOHHON MOHHTOPHATA, MOFYT

3
oBECNeYHTE YHE CCTONHA BOIMOMHOCTE NPOrHOTHPOBAHMA MHOTHX KPHIHCHEIX
CHTYaUMA B PErHOHEX MOBBILICHHONA COUMATBHOA M NOAWTHYECKOR
HANPANKEHHOCTH, B PaioHAX IKONOrHHeckoro GeACTBHR, B MECTAX MPHPOIHBIX
KaTacTpod) W KPYNHBIX TexHomorwdeckwx asapwi.  Chenyer oTMmeTuTs
obnacTi

MOJENHPOBAHHA CIOWHBIX CHCTEM, KOTOpOE Pa3BMBACT IpYNNa poccHicKMX

NepCnekTHEHOE  HAY4YHOE  HANpaBneHHe B METOI0IOrHH
yuenelx B0 rnase ¢ mnpodeccopom Wl Bykatosofi. Do HampaBneHue,
HAIRAHHOE ABTOPAMH 3IBOHHOOPMATHKON, HMeeT UeNbH) COIAHHE HOBBIX
MHTEANEKTYATLHBY HHOOPMALMOHHEIX METATEXHONMOTHI i pelleHHs 3amad
r10GaNEHOT0 MONENHPOBARHA CIOKHBIX TIPHPOIHEIX ABACHHA M TEXHHYECKHX
CHCTEM Ha OCHOBE BOMIOUHOHHOTD NOAXOMAA (HANPHMED, INA PelUeHHA Ja0a4H
MCCNIENOBAHHA YCTORMMBOCTH W kWBy4ecTH Omocdephl Hawell naaketh <
YMETOM BCE BOIPACTEIOLIEND AHTPONOTEHHOID BOIISHCTERR HA HEE B PATTHYHBIX
pernoHay 3eMHOTD Wapa).

) cusmientexmuxa - TOOPHA HHTENEKTYANBHEY HHOOPMAIHOHHEIX
cicted. Ee raBHBIMH  KOMTOHeHTaMH OYAYT METONE MpeICTABIEHHA M
MCTIONEI0BAHHA B HHQOPMALMOHHEIN CHCTEMAX HEMETKHX THANHRE, HHTErpaLkH
H KOONEPATHBHOID HCTIOLIOBAHKA PAsHOPOIHEIX HHHOPMALMOHHBIX PECYPCOB.
a TaK#e METOR! cO3aHHA obyqaeMbiX HHPOPMALIMOHNLIX CHCTEM, OCHOBAHHBIX
Ha TMPHHUMNEX KOTHHTHBHOH rpadMes W HETETPHPOBAHHOTO HCNOMBIORAHHA
patHumeX GopM npencrannenns wrdopmarmy (00paoB, TEKCTOB, MYIBIKM,
peun).

4)  uncmpyMeNmaishtle  cpedcmaa  mexnuveckoll  peainiaijui
WHOPMALHONHEIX TPOLECCOB - [NABHOE BHHMAHHE 3IeCh NOMKHO OiTe
yaeneno cpenctham  cGopa, xpawenms ®  ofpabotkm  WHpOpMaMK,
NOCTPOCHHEIM HA HOBBIX (HIMHECKHX, APXHTEKTYPHBIX W ANTOPHTMHUECKHX

ApMAUMNAX  (Hanpumep,  ONTOINEKTPOMMEE,  roforpaduueckke M

HefponogobHLe HHHOPMAIHOHHO-BLMHCIHTETLHEE CHCTEMB ).

5) coynatenan wHgopvMamuxa: MHHOPMAIMOHHAA MEJHAIKOIOMHMA -

Hayka of Wiy9eHHH BOSMONHOCTEH YenoBEkA MO AJANTAUMH KO Bee Gonee
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GRICTPO  BOIPACTAIOUIHM HAGOPMALIHOHHEIM  HArPYIKaM;  COUMANLHAR
KOrHHTOJIOTHA - HayKd 0 32KOHOMEPHOCTAX GOPMHPOBAHKA H HCNOTEIOBAHHA
COBOKYIIHOTO HHTCINEKTYANEHON NoTeRUHANA obmectsa; HHGOPMANHAMUES -
HayKa O JAKOHOMEPHOCTSX HIMEHEHHA COUMANLHLIX CTPYKTYP obuecTsa Noj
ppieficTBHEM  NIPOLECCOB €70 unopMaTHIalMe M T4 Muorwe w3
nepeyHCIEHHbIN HOBBIX HAYWHBIX HANPaRNEHNHA HAXOAATCH B HACTORLICE BPEMA
B HAYATEHOF CTAIHH CBOEro GOpMHPOBAHHA.

B) fuoroztueckan wiopaanuiad, HIyHalolan oflMe IAKOHOMEPHOCTH
4 ocoBEHHOCTH MPOTEKAHWA WHOPMALMOHHEIX NPOUECCOB B oiibexTax
Grocdepsl- HHBLIX OPraHHIMAX B PACTEHHAX. PeaynbTaThl PAAA HCCALL0BAHMA,
nposonMMbIX B 3TOR obnacTH  npodeccopom  J1.C.Yepnasckum ¢
MEMOMBIOBAHHEM MATEMATHIECKONC MOJEIHPOBANHE H METOLOB JHHAMHYECKOH
teopui WHdopMalHn, yOeIHTEIBHO CBHACTENBCTBYIOT, HTO HHpOPMALIHA H
HADOPMALMDHHBIE TMPOIECCH, HECOMHEHHO, HIPAKT KTHOUEBYH) ponke B
JBOMOUNA #MBoTo BetiecTra. JlaHHOE HANPABNEHHE JIOANHO NOMOYE BCKPLITH
1 MOHATE HEKOTOPhIE OBILME 32KOHOMEPHOCTH HHOOPMALMOHHLIX NPOLCCCOB B
NpHpode, KOTOPBIE JaTEM  MOKHO Oymer WCNOALIOBATE MNPH  HIY4EHHH
undopMaIIHOHHBEIX  NPOLUECCOBR B conpanbHodl  cfepe, a  Takke npu
KOHCTPYHPOBAHKWH H HCCHEI0BAHHN PAAIHYHOMD POAA IHAKOBLIX, HILIKOBRIX,
TEXHWYeCKMX M JPYFHX  HCKYCCTBEHHO  CO3NAPAEMBIX  HEAOBCKOM
WHOPMALMOHHBIX CHCTEM W HH(POPMALIMOHHEIX TeXHOMOTHIL

7) stunepousdhopmamuka - HCCNEA0BAHNHR HHpOPMALIMOHHEI NPOUSCCOB
5 wewusofi npupone. Takme NPOUECCH HMEIOT MECTO He TOALKO B
ecTecTREHHEIX MHHEpanax (0cofeHHO KPHCTANTHYECKOH CTPYETYPBI), HO TaK#e
W B Merannax, W wHOkocTax. HexoTopsle cBOHCTBA METALIOB M WHAKOCTER
JAMOMHHATE W PETEHEPWPOBATE NMOMYHCHHYH HiOPMALIHIO YHE HCNONLIYIOT
NPM  KOHCTPYMPOBAHMH  OTAENBHBIX  TEXHHUECKHX yeTpoHcTE M
TEXHOMOrHYECKHX npnumm
B) anuowica - MocneaoBaHHe MHGOPMALMOHHLIX MPOUECCOB, NMPOHCXOAALUMX

BHE TNpelenoB Yke AOCTYNHOTO MIMEPeHHs NpH  MOMOLLH coBpeMEHHON

F{J
HAYYHOH BNNAPATYPR MATEPHATEHONC MHpa. B HacToslnee Bpems HakonneHo
NOBOTBHO GONBILOE KONHYECTBO NOKYMEHTANBHO NOATBEPHKICHHLX (aKTOB,
CEBHOETENRCTRYIOIIMX O ToM, WTO OpOUEcchl Takoro poga  o0BexTHO
CYIWECTEYMOT, XOTA, NOCHSACTBHA MWX NpOABJIEHHAE BOCTIPHHAMAKTCA B
OCHOBHOM HE © MOMOLILK HAYYHEIX OmpHbopoB, a Yepes nocpeacTeo moaei,
ofnagaiuux  IKCTpacencopHeIMH  cnocobHocTaMi.  Takwe ABpReHHE, Kak
TENCNATHE, TEACKHHES, RCHOBHACHHE H NCHCHHE HA PACCTOAHHMN, YHE JAaBHO He
FRAFIOTCH CCKPETOM W MpakTH49eckn HenonssywTea. [lostomy npomepenne
HAYYHBIX JKCOEPHMEHTOR B IT0A 00NACTH, HAKOILICHWE W CHCTEMATHIALMA

PeIVILTATOR MX HIYYEHME HAVUHBIMH METOJAMH CEMOIHA He TOMBED YMECTHO,
Ho #u  Heobxogumo. Ha ocwosasmm 3toro  Gyger coyjawa  Teopus
NApAHOPMATTBHBIX IHEPTOHHQOPMALMOHHBIX NPOLUECCOB (IHHOHHKA).

1.8 OcuoBneie NOAMKENNA KOHDENUAR HRgoOpMaTHiaunun obmecTra,
necixoaumocTs mndopmaTniannn A

[Mocneanne TPH OECATMNETHA = OPOXOAAT nog IHAKOM 5}'PHO
paseuBaloUlerocs rnobankHoro npoueccs wHhopmaruzaume ofwecrsa. Ior
npouece OXBATHI MNPAKTHYECKH BCE CTPAHB MHPA H DOIBOJIRCT CO30aTh
HHETEIEKTYATRHER (fyHOaMeRT ANR pPEMIEHHR MHOTHX rAobansHeEx npobnem
COBpPEMEHHOCTH,  COfeHCTBYeT  MPEOJONEHHID  3HEPTETHMECKOrO M
WONOHYECKOrD KPHIHCOB,

Ogeum M3 BEWHEHIINY MEXAHHIMOB, JATPATHBAIOIUIMX BCE OCHOBHLIE
Hanpapnenys pedOpMHpOBAHHA pamiiyHBIX oTpacnell PoccuW, sBnseTca ec
HHOPMATHIALMA, KOTOPA PACCMATPHBAETCA Kak HeobXOIMMOE YCIoBME M
pancHelmnil oTan nadopmarniaupn Poccuw B uenom. Ocrosol nepexoga ot
HHAYCTPHAIBHOIO 3TANa PAIBHTHA 0DIECTBA K HHOODMALHOHHOMY RRIRKOTCH
coBpemcHHBle HEDopMaunonnkie Texnonorud (1T).

BmecTe ¢ TeM H3IBECTHO, YTO B Hawel cTpaHe HabAOIaeTCA IAMETHOE
oterasanne B oGnactH T, ocobenno B naaHe obecneYenta MaTEPHANbHED-

rexuHueckoil Hazoi.
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B uensx VCTPAHEHHS COVIABUIETOCH NOAOKEHMA B cTpade Oeiia pas-
paforana rocyIAPCTBEHHAN NPOTPaMMa, GaIMpVIOIIASCA HA KOHUEMUWH WH-
gopmarniauni obuteeTsa.  OCHOBHbIE TONOKEHHA 3TOH KOHUENUMM OpEeIyc-
MATPHBAKOT:

1. NocTixenwe noeofeli KOMNLIOTEPHOH MPAMOTHOCTH,

2. Colnakme MaTepHatsHo-TexHuueckoli Gaw, obecnewnsaomed wmw-
pokoe HCTIONBIOBAHHE KOMNBIOTEPHON TEXHMEH H TEXHONOTHI Ha ypoBHE
MUPOBLIN CTAHNAPTOB.

3. Paspafiotka W BHejpenwe eawHoro QoHAa mporpaMmHoro obecre-
HCHHA,

4. DddexTHEHOS HCTONBIOBAHHE MOTEMUMATE MHDOPMALMOHHO-BLIYHC-
AHTENBHBIX CHCTEM BO Boex cdepax kHIHK obwiecTea.

“HugopMaliHorHLil BIpLa” oxBaTH1 W nesTeisHocTh caymb A, Bee

BOIPACTAIOLIAN CAOKHOCTE W MAcuTabHOCTL CTOALIMX NEPEN HMMM 1agay

ofrexTHBHO noTpeGoBany HCNONRIOBAHHE GOMBIUHX MACCHBOB HHhopMalHy

A BupaBoTKW, MPHHATHA # OPraHMIALMN  MCNONHEHHA ONTHMATLHOIO

YTIPABIEHHECKOTO PELISHHA.

TMpakTika yGEIWTENEHO MOATBEPHIAET, UTO OTCYTCTBHE AOCTOBEPHOIL, :
coeppemennoll M noanoll  MHpOpMalMKM  NOPOXAAET  CYOBEKTHBHIM, .

HeoBOCHOBAHHOCTL pemeHHA W AefcTBMIL, HECOBMECTHMBIX C HAYHHBIM YTi-
paBieHieM, 4TO OCOBEHHO HEMDMYCTHMO B JeATeAbHOCTH npeanpuatuii A, &
uneny kotopwix othocuten m MITY TA. Tlostomy coBepuieHCTBOBaHUE
AesTensHocTH T'A HEMOCPENCTAEHHO JABHCHT OT HCTIOABIOBAHHA COBPEMENHOR
MHBOPMAIMOHHON TexHOnOTHH W TexnukH. [lns toro cayxbu A JomEuHL
PELIHTE CIEAYIOMIHE I8 0A4H:

- NOArOTOBKA CTICUMATHCTOR B OGAACTH NPHMEHEHHS KOMIBIOTEpHOH
TEXHHKH, B TOM YHCIE ORTAfEHHE COOTBETCTRYIOLHMH IHAHHAMY W HABBIKAMH
BCEMH COTPYIHHEAME,

- BHEJPEHHE ABTOMATHIHPORAHHEIX HHpOPMALIHOHHO-NONCKOBLIX CHETEM,

- cOBAAHNE oDLIKMX ARTOMATHIHPOBAHHBIX BaHKOB JAHHEIX,

o'

- CO3JaHHE NOEANBHEX, pecnyONHKAHCKHX W MERIAYHAPOAHBIX HH-
dopMalHoHHbX ceTef,

- ofiecnevenne Bcex nogpaigenendii A KoMnmoTepHOA TCXHHEKOH,
COAJIHHE ABTOMATHIHPOBAHHBIX palouux MeCT;

NOATOTORKE  NPHKNANHBX  NporpaMM N0 BCeM  HAOpaBNeHHAM
aearensHocTH coymb TA;

- COIAHME W BHEAPEHHE THCTAHLMOHHBIX CHCTEM O0YHeHHS.

Hecomuenro, 410 yenemroe pellicHHe YTHX 34044 NOIBONHT NOJAHATE HA
KauecTRenHo Gonee BLICOKMIl YpOBEHb NEATENBHOCTh BCEX NOApaifencHui W
eayah TA. Henonssosanne 8 [A gocTwaeHHA HH(OPMALROHHONA TEXHONOTHR
B Gonbied cTenemH 3amMcHt oT nepectpoiikn  BY3osckoro ofpazoBanus.
CospeMcHHBIA CMELHATHCT AOMKEH HE TOAbKO HMETE TNPEACTaBACHHE O
BOIMOKHOCTRX, KOTOpbIE fAET eMy HH{IOPMAaTHIHpOBaHHOS 0OWECTBO, HO M
HhEKTHRHO HENONBIOBATE HX.

C 3Tol TOUKH 3peHMA CYIMECTBEHHB! TPH 00pajoBaTeNbHBIN WIEMEHTA
HHPOPMATHKH!

- ANNAPATHAA PEATHIALMA AMEKTPOHHO-BHIYHCIHTENEHEIY MALIMA, T.2.
JHAKOMCTRO © €€ apXMTeKTypoll M nporpamuubiM ofecnevennem (obuias
npeBAPHTENBHAR H 00A3ATEILHAS NOArOTOBKA K padoTe ¢ KoMkOTEpOM),

- CHCHHATEHEIE KOMIBIOTEPHEE CHCTEMM, Henoab3yemele B [A;

- OCHOBE CHCTEMHOTO AHANH3A, TCOPHH WH(OPMALHH B yNpamieHHs
npuMennTensHo k IA,

AKTYATEHOH 3azaqeil CTAHOBMTCA MOBMIUSHHE NPOHIBOAHTENBHOCTH
yNpanteHYecKoro Tpyaa, cnocobnoctk paboTHmkos Nepepabatsibath GolbLIHe
ofbems wdopmausn, TPaTMUMOHHEIE METONb NepepaloTky WHOOPMAUHK
ceroans we cpabatksalot. [Ipakruka neatesHocTH [A 5 Hawed cTpane W 1a
pYGemoM NOKAIRIBAET, HTO PElleHHe ITOH 31844 MOKET DBITE OCYILECTRICHD
TOMRKO HA OCHOBE HOBBIX TEXHOMOrMA, Ha BHEAPEeHMM HHPOPMALMOHHO-
AHATHTHYecKOTo  obecnedeHHs,  KOTOpoe  NOAPA3YMEBAET  BHEAPEHUE

KOMITBIOTE POE.
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AHAMHA CORPEMEHHONO  COCTORHHA HAQOPMATHEY M HampasacHMil
NEpereKTHRHOTO  PIBHTHA  HayWHBIX HechegosaHiii B obmacte
dopMHpyiomerocs B HACTOAIIEE BPEMA KOMIEKCA HAYK 06 HHGOpMALHH
MO3B0IRET CAeNaTh CAcAyOUIHe OCHOBHEE BLIBOAK:

. umbopMaTHKa cerogHs - 310 OGeicTpo mporpeccHpylomias M
cTpaTeruuecki BakHas o0NacTh HAYUHOTO IHAHMS. 370 OOHA W3 4TOHEK POCTa®
MHpOBOIT HAYKH, W3 KoTOpoii B Gmuxafme roas Gyaer chopMHpoBAH HOBbI
komnnexkc Hayk of undopmaumn. Hwmewwo o cramer HaysHo#  Gazof
HACTYNAROILErD NOCTHHAYCTPHANBHOTO HHOOPMALHOHHOrO obuecTsa:

- DCHOBHBIMH (AKTOPAMH, CTHMYIHDYIOULHMH PAIBHTHE HHPOPMATHKE,
ARASIOTCA, C OMHOM CTOPONEI, - Npouecc HHpOPMATHIALMK 06LIECTRa, KOTOPLIA
B HACTORINEE BPEMA MPHHEA rMOCANLHBIA XAPAKTEP W ABNACTCA CTEPMHEM
HAYYHO-TEXHHYECKOTO,  IKOHOMHUECKOrO M COUMANBHOMD  PAIBHTHA
MPAKTHYECKH AN BCEX CTPEH MHPOBOrO coobuiecTsa, a, ¢ ApYrof cTOPOHE, -
npofinema HeoBXOLMMOCTH PAIPEMIEHHS KPHIHCA B CAMOH HAYKe, TIE Ceroans
NPOMCXOANT  MEpecMOTP  MHOMHX — CHIOMHBUIHNCE  paHee NOHATHA W

npeicTARTEeHHit 0 3aK0HAX TPHPOAL W obimecTsa.

KouTpoabHbie BONPOCH

1) Yro noHMMAETCA NOA HAGopMalme?

2) Kak ocylecTBISETCH KONHYECTBEHHAR OUEHKS uHGopMain?

3) Yro #BASETCA BEPXHHM YPOBHEM HHpOpMAlMM KAk  pelyaLTaTa
oTpamenns oxpy#alomed neficTaRTeNbHOCTH?

4) Kax onpeeniTs 1eHHOCTs HHbopMaiin?

5) YTo NOHUMAETCS N0 HHOPMALIHOHHEIM Pecypeos’?

6) TlepedncuTe CYUIECTBYIOMWE ACTEKTh HHHOPMALIMH.

7) Mepeuncante OCHOBHBE COCTABNAIOUIHE HHBOPMATHKM.

8) lNpusenwre  npMepsl  Wenonesosanns 8 TA NOCTHKCHHA
HHpOpMalHOHHET TEXHOAOTHIL

9) TMepevncanTe OCHOBHLE HAMPABIEHHA PASBHTHA HHOPMATHEH.

N
PAIEND 2. TPOTPAMMHOE OBECTIEYEHHE VIEKTPOHHO-

BbIYTHCTHTEIBHBIX MAUIHH

Cospemennntit  womnbioTep npencrapaser cofofl coueTamme nmyx
BKHEHILMX KOMIOHEHT: ANNAPATYPLL, COCTORLEH U3 Leoro pana yeTpoicTs, W
nporpaMMHoro  ofecnevenus, npenctasimomero  cofoll  COBOKYMHOCTH
mpoTpamMM Mo ynpasnedio paGotol komnwioTepa u obpabotke nocTynmomed
8 KoMAsioTep WAGopsmaikn.  [lporpammuboe ofiecnievenne 118 KoMMbiOTEpa
HIPAET TPHMEPHO TAKYI0 Me pofb, KKk JABHMATENE 14 asromobunm, Gei
KOTOPOTO OH TPOCTe HE MOMCT OBMraThcd. Memny ITHMM xoMnoHeHTaMH
KOMNBIOTEPAE CYMECTBYET MEHAKIICECH CO BPEMEHCM  COOTHOIISHWE &
CTOMMOCTH  «MaTepHaTbHOorow  (AMMAPATYPa) M «HHTENEKTVANLHOTOW
(MporpaMMel) TPOAYKTA, MPHYEM He BCErIa 8 noawsy nepsoro. Kax npasuno,
ITO 3ABHCHT OT CTENEHH CNOMHOCTH Npoleccob ofpaborkn uudopmauny wa
KOMIBHITEDE.

2.1.Cocras nporpammuioro obecnevenns IBM

[porpammuoe ofecnevenne (Software) - cosokynwocTs nporpams u
NPaBHIL, NOIBONAMILAS HCTONbI0RATE IBM ans peinenns pasaHyYHbIX 3a0a4.

[lo ceoeMy HAIHAMEHWIO NPOTPAMMEI, BHIMONHAEMBIE KOMIBIOTEPOM,
MOMKHO PA3fe/IMTE HA TPH OCHOBHEIE MPYIIIEL

- CHCTEMHBIE H CEPBRACHBME MPOTREMMILL

- AIEIKH MPOTPAMMEPOBAHUSA (CHCTEMA NPOTPAMMHPOBIHHA ),

- OpPHKNAIHBIE MPOrPaMMEL.

Npuknaagroe nporpammuoce obecnewenwe ([0} - coBoxynHOCTE
NpOrpaMM, NpeJHaIHaueHHan 108 pelledds koHkpeTHeix 3aaay. [pukaagnoe
nporpamsmuoe  ofiecniedenne papalaTeiBAETCA  CAMMM  MOMLIOBATENEM &
JABMCHMUCTH OT HNTepecylowei ero 1a84n. B HeKOTOPRIX HCTOMHMKAX MOWHO
BCTPETHTE JENCHHE NPHENATHOND TPOrPaMMHOTo obecneycHua Ha EPOCCOBOE H
TECTOROE.

Kpoccopoe nporpassioe obecnegenne (KIO) - npeanasnaverno 1ix
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patiorsl ¢ cooTeercTByoWeR Mukpo-IBM M ee nporpaMManMi, HO pewiHio-
BAHHOE M BHIYHCTHTENbHBIN MAUTHHAX APYrHX knaccos (GONbUIMX WM MHHK-
IBM) uau Ha muxpo IBM apyroro THma.

Tectosoe _mporpamsuoe ofecnevenwe (TTI0) - comokymmocT:
NpenHaINaMeHHBIX I8 Nposepky paboTocnocoGHOCTH YCTPORCTS, BXOMANMX B
coctas MEKPO IBM Ha CTAZHAX €€ HINOTOBNEHHA, IKCIIYATAUHH H PEMOHTA.

Cucremuoe nporpammeoe ofecneaenwe (CTI0D) - cOBOKYMHOCTH
Nporpass W A3LIKOBGIX CPECTB, MPeIHASHAMCHHBIX JN8  NOLACPRAHHA
dyukumonnposanus DBM u wanGonee 3peTMBHOID BLINONHEHHA €0
uenesoro  HasHaduenus. [lo QyHKUHOHANEHOMY HATHAYMCHHMIO B CHCTEMHOM
nporpaMsuosM obecTeqeHHA MORHO BhIISTHTE IBe CHOCTEMB

- ONEPALMOHHYIO CHCTEMY)

= CHCTEMY MPOrpaMMHpOBAHHA.

Cuecrema mporpamsmuposannn (CIT) - cOROKYTHOCTE A3bIKa MporpaM-
MHPOBAHHS W COOTBETCTBYIOIIErO €My A3BIKOBOrO mnpoueccopa, ofecnedm-
BAIOLINE ABTOMATHIAIMI oTpaboTen W oTnagku nporpams. [lporpamMmubie
KOMMOHEHTEl CHETEMEl TIPOTPAMMIpPOBAHMA paboTaloT Noa YMPABAEHHEM Onc-
paHOHHOR CHETEME] HAPABHE © NPHKNANHEIMH NPOTPAMMAMMH MONLIOBATENR.

CHCTeMHBIE MPOTPAMME] MOXKHO PAFAENHTL HA 1BE MPYNNLL

a) MporpaMmii, SAMHCAHHBIE B TOCTORHHYW) MAMATE KOMILIOTEPE W
cocTapnAlonMe Gajosyio cHcTeMy BBOJA/mBOAA (B nanshefimem BCBB nan
BIOS);

) nmporpammbl, 3anPCaHHEE B0 BHEINHEH NaMATH, OCHORHYK 4YacTb
KOTOPHIX COCTARNAET OMEPALHOHHAN CHCTeMa (B nansnefimesm OC win OS).

Cuetemusie nporpammsl 8 BIOS AmnfioTcs npoMesyTOMHEIM IBEHOM
MEXIY NpOrpaMMHEM obecnevYeHHeM KOMOBIOTEPAa H Ero INEKTPOHHEIMH
KOMIOHEHTAMH, FTH NPOrpaMMbl OGECTIEYHBAIOT BHITIOTHEHHE BCEX Onepauni
BEONA/BRIBONE, COOTBETCTRYIOWMX cremnduyeckim ocobennoctam  paGoTsl

KR#IOr0 w3 nepHgepHANEX YCTPOHCTE JaHHOTD KOMIOBIOTEPA.
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Onepannonnan cuerema (Operating system) - 1) Habop cnetHalbHbx

nporpamm, ofecneunsmiommx pabotocnocofHOCTE KOMNBIOTEPHOR CHCTEMBL,
VIpaBIeHHe annaparypoli ® NPUKIATHEIMK OpOrpaMMamu, HHTepdedc ©
noneioBaTenes; 2) COBOKYNHOCTh CHCTEMHBIX (IPOrPAMM, 3IATHCAHHBIX B
NaMATE KOMMBIOTEPa B Npolecce sarpyskn OC, KoTopse ocylecTRIAIOT ofee
MNAHWPOBAHME PECYPCAMM M YIPEBNEHHE BCEMH OeHCTEHAMH KOMIBIOTEPA;
3) KOMMIEKC MPOTPaMM, NpeOHAIHAMCHHEIH ANA obecneveHHs onpeieleHHOro
YPORHA yppexTHEHOCTH BBIMHCIHTETbHOH CHCTEMB 13 cYer
ABTOMATHIHPOBAWHOID  Yyrpamnedns e¢ paboTod W MPeACTABAKEMOTD
NOALIOBATENSM YCANT.

OcrosHbIMA GYHKIHAME ONEpauHonHoil CHCTEMEL ABAKTCR:

- ynpasienwe annaparypod,

- yNpaBnéHHe MpOLECccaMi BROJABHMBONA W Tepenaud AaHHLX HAa
BHEWHKe YCTpoiicTea,

- nopaepxKa hainosoH cHCTEMBI,

= yhnpasaeHHe paGoToll NpHKIALHKX NPOrpams,

- AIMHHMCTPHPOBAHME (3AIHTA HAQOPMELNH, NOJNEPMKA CHCTEMbI
napojiefil B MHOTOMONBICBATENECKHN CHCTEMAX, YUET HCNO/IBIOBAHHA
pPECYPCOB BRIMHCINTENRHOH CHETEMBI),

- MOAAepHKEA CETEROrD BIanmMoaesficTBRA,

Uuworaa » @YHKIHA ONEPAUHOHHON CHCTEMBl BKIKMAETCA  NIOLIEPKKA
PAITHUHBIX CHCTEM MpOTpaMMHpoBanns (programming system). OC e
JaBMCHT, BoODLWE TOBOPA, OT KOHCTPYKUMM KOMINLIOTEPA, (HAKD OHA MOKET
WCMOJBIOBATH BoE "BCTpoeHHbie” cneumansinie Qyskumn BIOS no waGopy
npenocTasiAeMelX BoaMomHocTel, Kpome Toro, obpaienne k dyHKUKAM 05
ropa‘ae npoie A8 paloTl MoNL30BATENS, TAK KaK NpEIcTapnfoT cobon fGonee
BHICOKHI YPOBEHB MporpamMMuoro ofecnedenns, yem ofipaiuesne K GyHKUHAM
BIOS nanpamyo. CylecTsyeT MHOKECTBO PARAHYHBIX ONEDAUHOHHBIX CHCTEM.
Ha [BM-cosMecTHMEIX MNEPEOHATBHLIX  KOMNBOTEPAX  PACNPOCTPAHCHE
cHeTesel M53-DOS, MS Windows, 05/2, LINLIX.



2.2 TIpHUIHNES pacTpocTpanenns 1 TecTuposanus N0

CyiuecTBYeT HECKOAbKO NPHHUMIOB PACTPOCTPAHEHHS M TECTHPOBAHMA
nporpaMMHOTD 0DeCTIe e HHA:

1) freeware — NpHHUHN cBOGOIHOTO PACTIPOCTPAHEHMA NPOrPAMMHOTO
ofecneyeHna., priouaonni obLrMEo CReTYIoNIte NYHKThL:

- noTpebHTENh MOKET HCNONB3IOBATH MpOrpaMMy B MOORIX ueasx W
MOTHDHIHPOBATE €€, KAK CONTET HYMHbIM,

- HIrOTOBHTENh HE HECET HMKAKOH OTBETCTBEHHOCTH 33 NPABMIBHOCTE
paGoTel NpOTpaMMBel H MOCAEACTEHA 6 MPHMEHEHHA,

- WIrOTOBHMTENs MokeT (HO He obf3aH) [aBaTh KOHCYJILTALHH 0O
MCTIOMBIOBANMID  TPOTPEMMB  WIH €8  HacTpolike ANA peUIeHHA  3azad
Nonb3RATENH.

PacipocTpaHeHHeM NporpaMM  no  npuHumny  freeware  obwrimo
TAHMMAKOTCH HEKOMMEPMECKHE OPFAHHFALMH HAH NPOrPaMMHCTBI-3HTYIHACTH.
[pHMepoM BOMIOIIEHHA TAKOTO NPHHUMIA MOKET CHYRHTE NPOCKT GNL no
pa3paBoTKe CHCTEMbI MPOTPAMMHPOBAHHA IR A3kika C++,

2) shareware — TPHHIAN PACcTPOCTRAHEHHA TPOTPAMMHBIX NPOIYKTOR,
KOTOPsI O0BI4HO BEIKOYAET B CEOA CICAYIOUIHE YCAOBHA:

- MOAL3OBATENE MOMET GECMNATHO HCOONL3IOBATE AAHHEIA NPOAYKT B
TeveHHe HEKOTOPOrQ BpeMEHM A NPOBEPKM ero NPMIONHOCTH K PelieHMHy
CBOMX 3a7ad;

- B TEHCHME VKAIAHHOTO DNEPHOJA OH HE JOMKEH HIBICKATH
KOMMEPUECKYHD BRIFOIY W3 3TOTO MPOAYKTa (HANPHMEP, HE MOWET &ro
NpoNaBaTe);

- [0 WCTEYENHH ITOTO MEPHOIA NONLIOBATENL JOIAEH ANGO NPeKPaTHTE
HCTIDABIOBAHME TPOTPaMME, AHGO OQHIMANEHO 3APErHCTPHPOBATECE (T.8.
KYTIHTE ee).

Kax npasuno, no mnpuHumny shareware pacnpocTpaHmloTea  Ae-
MOHCTPAUHOHHBIE BEPCHH MPOTPAMM, HMEIOLUNE HEKOTOPhIC OPAHHYEHHA B
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uenonsionakuu. [loce pervctpanuy NonbIOBATENL NOAYHAET NPOrPAMMY ¢O
BCEMH TPABAMH, MPENoCTABNAEMEIMH POHIBOINTENEM,

B npouecce cowanus nporpaMmHOTe ofiecnevenns, paipabaruipaembie
NPpOTrpaMMHEE NPOOYKTE NTPOXONAT HECKONBKD ITANOR TECTHPOBAHHA:

- alpha test — TecTHPORAHNE NEPEOrO YPORNS;

- beta test — TecTHpPOBaHHE BTOPOTD YPOBHA.

Alpha test — 3To nepsstii 3Tan NOAHOTO TECTHPOBANKA TIPOrPAMMEI, NPH
KOTOPOM  ODHAPYAHBAIOTCH H  YCTPAHAIOTCH OWHOKH, HECOOTHETCTHHA
HCXOOHBIMH CTELApHKALHAME | T.0.

Beta test — 9ro sropoft 3Tan NOTHOrO TECTHPOBAHHA Nporpammel. [locne
ITOMC ITAMA MPOrpaMMa CUHTAETCH B [ENOM MOTOBOA K MCNONBIOBAHMIO H
pacnpocTpaneniio. lNockonbiy B GOMLIIMX MPOrpaMMHLIX NpoayKTax, Aawe
Mocae NOAHOTG TECTHPOBAHMA, BEPOATHOCTE HaiMvMA ommbOK ocTaeTcs
AOCTATONHO BENNWKA, [OTOBaR NPOTpaMMa, NPOWEHILAR GeTa-TecTHpOBANHE
PACTIpOCTPAHSETCA B BHOE Tak Hatweaemoll Geta-mepcud. ITo oIHAYEET, 4T
DHPMA-NPOMIBOAMTENE  PACTIPOCTPAHAST  MAHHBIA  NPOAYKT, OCOTHABAR
BOIMOKHOCTE  HEKOppexTHOR paloTel JaWHOH NPOrpaMMEl B HEKOTOpBIX
cutyaunsx. OBuuno, nocte cGopa mudopMamki of SKciayaTaumm 1aKHON
NporpaMMel WWHPOKHM KPyroM noasiosatenell B TeHeHHE HECKONBKHX MECALIER,
PHPMA-TIPOHIBOIHTENb YCTPAHAET oOHApYMeHHEe CIMBKH H BEIMYCKAST Ve
OKOHMATEABHYH BEPCHID NPOIPAMMSL.

1.3 Kancemprkannn onepanHonneIx cHETEM

OnepalHOHHLIE  CHCTEMBI  MOTYT  PasNHMaTECA  ocobennocTAMM
PEANHIALHN BHYTPEHHHX ANTOPHTMOR YNPARNEHHWA OCHOBHEIMH pecypcamy
KOMTIBIOTEPA  (MPOLECCOPAMM, NAMATEIO, YCTPOHCTEBAMM), OCODEHHOCTEMM
HETIONBIDBAHHBIN METOLOB NMPOSKTUPOBAHHS, THNAMH aNMAPATHEIX naatTdopM,
ofacTHMH Hr,;n-:ulmmnm H MEOTHMH Yy FHMH CBOACTBAMH.

PaccmoTpin xapakTepHcTHin OC, CBA3aHHLIE ¢ YApaBIcHHEM TOALKO
OOHHM THNOM pecypcoB — mnpoueccopoMm. B tafn2.d NpHBEIeH:

knaccuimrauns OC mo HeckonskuM HaHGoNee OCHOBHEIM MPHIHAKAM.



Tabauua 2.1
Knaccudukauns OC
OcHOBHEIE OPHIHAKK Knaccupuraima
T ocOBEHHOCTH ATTOPHTMOB | -MHOTOIAJAWHEIC, OJHOIHATHIE,
JTIDABICHHA PECYPCAMH | “MHOTOMOTBI0BATENLCKHE, 0AHOTIONEIOBATEIBCKHE

» MEOPOTPOLECCOPHEIE, OIMRONPOLSCCUPHES
- NOAAEPAHBAOMHE MHOTOHUTERYIO 00paboTiy
pcofeHHOCTH ANNaPATHELX | = NEPCOHATRHELE KOMIBIOTEDS,

nnatdops = MHHH-KOMIBIOTEPE;

= KNACTEPHI;

- ceti 3BM

pcobennocTd  obnacTedi | - cucTemil nakeTHON obpatoTrH;

HCMOMLIOBAHHA = CHCTEMB! PRIIETCHHA BPEMEHH,

- CHCTEMBI PERABHOTO BPEMEHH

COCOGEHHOCTH | METOQOB | - CNocofkl NOCTPOSHNA AAPA CHCTEMEL,
NOCTPOCHHS -DOBEKTHO-OPHEHTHPOBAHHBIR MOMXOI;
| -HAAMYHE HECKONBLKHX IPHITANHIX Cpel;

- paCTIpeNeneHHAN Opf AHNIALME i

2.3.1 OcobenHocTH AArOPATMOBE YNPARICHHA pecy peaMu

Ot >pdesTHBHOCTH AMMOPHTMOR YNPARNEHHS NOKANEHBIMH PECYPCaMi
KOMMBIOTEPA BO MHOTOM 3aBHCHT 3dhexTHBHOCTE Beed onepanHoHH0H
ccTemul B uenom. [Tostomy, xapaxTepusys OC, 2acTo NPHBOAAT BawHedlume
ocobennocTn  peanwsaumk  $yskumii OC  no  ynpasieHWio pecypcami
(Npoueccopamu,  NAMATEIO,  BHEWHHMH  YCTPOACTBAMM)  ABTOHOMHOTO
KomnsioTepa [5].

B sasmckmocTH o7 ocobeHHOCTEl  HCOONBIOBAHHOMD  ANMOPHTMA
YOPABNEHHA NPOIECCOPONM, ONEPANHONHEE CHCTEMB! QEJIAT Ha MHOTDIAOAYHRE
H OJHO3ANA4HEE, MHOTONOABIOBATENECKHE W OSHONONBIOBATENBCKHE, HA
MHOIOMPOUECCOPHBIE W OJHONPOLECCOPHEIE  CHCTEMBI, Ha  CHCTEMB,
NOLIEPHRHBAILHE MHOTOHHTEEYH 00paloTky M He NoLNEPHRHBAIOIINE C&.
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Mo YWeay OOHOBPEMEHAD BEIMONHAEMEN JA0AY ONEPAUHOHHbBE CHCTEMED
MOTYT BbiTh PasiencHs Ha JBa Knaces; oduasadaynbie (Hanpumep, MS-DOS) »
sunoeozadaynse (OC BC, 08/2, UNIX, Windows9x).

Onwosanaunsie OC B 0CHOBHOM BRIMIGIHANOT QYHKUHID NPeJoCTaBmeHHA
MOLIORATENC BHPTYANLHOA MallMubl, fenas Gonee npocTeiv W YAODHRIM
npoUece BIANMONeRCTBHA N01B30BATENM ¢ KomMmpioTepoM. Oanosajaynee OC
BICTHOHANT CPEACTEA YNPARNEHHS MepHpepHilHbiMi YETRORCTRAME, CPEICTBA
ynpasnensn daiinamu, cpencrea obmenns ¢ NOTLI0BATENEM.

Muorosanauusie OC, kpoMe BuillienepeqHcIeHHBX gyHKUMI, YIPABARIOT
paneneHneM COBMECTHO MCTIONBIYEMBIX PECYPCOB, TAKHX KaK Mpoueccop,
ONEPATHEHAR NAMATE, (aiinsl 1 RHelHHe YeTpofcTRa.

Mo uneny oanoBpemerHo paborTaomwax noaszosatenell OC geaarcs wa
odnonomzosamensexue  (MS-DOS, Windows3.x, panuwe sepenn OS/2)
snaconoteioeamersexue  (UNIX, Windows NT).  [masHeiM  oTamunes
MHOTONONBIOBATENBCKHY CHCTEM OT OJIHONOLIOBATENRCKAX ARTAETCA HAINYHE
CpencTs IAH TR HADOFMALIHA KEEIOTO NoNLIOBATENS 0T
HECAHKUWOHHPOBAHHOTO JOCTYTa APYTHY Nonk3oBaTensii.

BamunefiuuM painenfeMpiM PECYpooM HBIAETCH NPOLECCOPHOC BREMA.
Crnocol pacTipenencHHs NPOISCCOPHOTO  BPEMEHH  MEXOY HECKONLKHMH
OJHOBPEMEHHO CYIIECTBYIOIAMM B CHCTEME MpoLeccaMi (WIH HHTAMM) BO
muorom onpenenser cneupduky OC. Cpeam MHOMECTBA CYWIECTBYIOWIMX
BAPHAHTOB DPEATHIALMA MHONOATAYHOCTH MOWHO BBUIETHTE 1BC IPYNNb
ATFOPHTMOB: Heswmecnawuian mwocosadawnocme (NetWare, Windows 3.x) w
gwmecnuouan smrozozadausocms (Windows NT, 0872, UNIX). Ocnoerbim
PAITHYMEM MEXIY BHTECHROUWMMH ¥ HEBBITCCHAIOMMMH  BADHAHTAMH
MHOMOIASAYHOCTH ABRMACTCA CTENEHE IICFITFBJ'IHEIT.IHH MENAHWIMA
nnanupopaHus npoteccos. B nepBoM  chytge MEXanMIM  [LTAHHPOBIHAA
MPOLECCOB HEMHKOM COCPENOTONCH B onepauHOHHOR CHCTEME, 3 BO BTOPOM -
pacmpeleneH MEALY CHCTEMOR M TIPHKIZAWBIMK  DPOrPaMMaMK. Mpn

HEeRLITECHAIOMSH MHOTOIANAYHOCTH AKTHBHLA NpOLEcc BEIMOIHACTCH A0 Tex
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nop, noka oM cam, Mo cobeTReHHOM WHHUHATHBE, HE OTOACT YNpapIeHHe
ONEpALIMONHON CHCTEME [UIA TOMD, yrofw Ta sebpana w3 ouepens apyrod
rotopwil Kk BemoaHeHHio npouecc. [Tpn serrecusmiomel  MHOrOIANAYHOCTH
peeHne © NEPEKACMEHMA NPOUECCOpa C OINOrC Mpoliccca Ha apyrod
MPHHHMBETCH onepauHoHKoil CHCTeMO, & RE CAMHM AKTHBHLIM NPOUECCoM.

BamHbpiM CBOMCTBOM ONEPALMOHHBIN CHCTEM ABAACTCA BOIMOKHOCTH
pacTIapAne HBAHHA BhYHCIEHUT B PAMKAX OHOR Jana4n. Muoconumesas OC
paifienseT NPOLECCOPHOE BPEMA HE MERIY 3ALaYAMH, & MEXKY HX OTIEILHEIMH
BETRAMH | HHTAMM).

Jpyrim sakHbiM cBoficteoM OC SBIASETCH OTCYTCTBHE WAH HANKYKE B
Hell CPEACTB NOZTEPHEH MHOSONPOECCOPHOT opalormi-
MYyJIETHIpOLECCHPOBAHKE. MyabTHNPOLECCHPOBAHHE MPHBOIANT K YCIOMKHEHHIO
BCEX AITOPHTMOB YNPaBA¢HMA pecypeamu. B wawm  AHH  CTAHOBHTCA
obmenpunaTHM Beeaene 8 OC dynxusi nognepmiu MHOTONPOIECCOpHON
ofipaboTkn nanubix. Takue §yHKLUMH HMEOTCA B ONEPALMOHHBIX CHCTEMaX
Solaris 2.x dupsmel Sun, Open Server 3.x xomnasuw’ Santa Crus Operations,
0S/2 dmpmet 1BM, Windows NT/200/XP dupmst Microsoft m MetWare 4.1
dupaes Novell.

Muoronpoleccopibie OC MoryT K1accHdHUMpOBATECH 00 cnocoby
OpraNH3aINA BEMICTHTEIBHOID TPOUECCE B CHCTEME ¢ MHOTONpOUeccopHoi
APXHTEKTYPOI: acuMmMempuinne OC u cummempustbie OC,

Acummerpuynag OC UEAHKOM BITONHAETCA TOABKO HA OOHOM W3
NPOLIECCOPOB  CHCTEME, PAcTIpelenis MpPHKNAIHBE 3Aa4H N0 OCTAIRHEM
NpoUeCCopan.

Cummerpiunad OC nNOIHOCTHIO NEUEHTPATHIOBAHA H HCMONBIYET BECH
Ny1  NPOUECCOPOB, PA3IENSd HX MEMIY CHCTEMHBIMM M TPHKIAIHLIMH
IaaaMH.

BawHoe BTHAHHE Ha ob0IHK onepauHOHHON cHMCTEMB B LEOOM, Ha
BOIMOKHOCTH € MCTONBIOBAHMA B TOR Wi HHOH 0OMACTH, OKaILBAIOT

oCDOENHOCTH H JAPYIHXE MTOACHCTEM ypaBReHHA JOKATbHBMH peCYpeaMHy —
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NOACHCTEM YNPARIEHHA NAMATEIO, haiinaMH, yCTPoicTRAMMH BROJA-BRHIBOAA.

Cneunguka OC nposBaseTcs W B ToM, KakuM o0pasoMm OHa peannsyer
ceTeBble GYHKUMH: PACNOIMABANHE W NEPEHANPABACHHE B CETh 3aNPOCOB K
YAXMEHHEIM PECYPCaM, nepeaaya cooGIenHil No CeTH, BLIMONTHEHHE YAATEHHRIX
ranpocos. [IpH peainiaumn cerTeBbly (YHKUHA BOBHHUKAET KOMIVIEKC 3ajau,
CHAMHHMX ¢ PACHpPeiCicHHEIM XapaKTepoM XPaHeHHs B obpaboThH naHHbX B
CETH: BEJEHHE CNPaBOuROi HH(OPMALMH © BCEX DOCTYNHBIX B CETH PECYPCax M
CEpEEpAN.  ANPecAlMs  BIAMMOeiCTBYIOWMX  npoueccos,  obecneyenme
Npo3PaqHOCTH  JOCTYNA, THPAMMPOBAHHE JAHHBIX, COMNAECOBAHHE KON,
nofJepAKa OeI0nacHoCTH JaHHBX,

2.3.2 OcobenmocTi annapaTHEIX nAaThopm

Ha ceoiicTa onecpauMoHHOM CHCTEMBl HENOCPECTBEHHOE BIHEHHE
OKAILIBANT anRdpaniiee cpedemea, Ha KOTOpLe oHa opkedTHposana. Tlo Tuny
annaparypkl PAINHYE0T ONEpalHOHHBIE CHCTEMEI NEPCOHATLEHLLY
KOMIIBHOTEPOH

Cpenn nepeqMCACHHBIX THMOB KOMIMBIOTEPOB MOTYT BCTPENM@THCH KAk
OMHOMPOUECCOPHBIE BADHAHTEI, THK H MHOronpousccopHele. B mobom chay4ae
cneud(HKa annapaTHEIX CPeAcTB, KAK MPaBHAO, OTPaMAETCA Ha cnelldmie
ONEPAUHOHHLIX CHETEM.

Oyepnano, yto OC Gonswoill Mammue annsercas Gonee cioommodi w
tyukuponanesiof, vem OC nepconaneioro xomneioTepa. Taxk 8 OC Goasimmy
MALIHE DYHKLHW N0 MISHEPOBAHMIO NOTOKA BHTMONHAEMEIX 34134, OMEBHIHO,
PCATMIVIOTCR MYTEM HCNONBIDBAHMA CNOMHEDN NPHOPHTETHLIX AMCLMMIHN H
1pebytor Gonsuell BEUACAHTENLHON MowmMocTH, 4em B OC nepooHanbbix
KOMOBIOTEPOB. AHANOIHYHD OOCTONT NEA0 M ¢ NPYTHME QYHKIHAME.

Cerepas OC WMeeT B CBOSM COCTABE CPEACTBA MEPEIadH COODLIEHMIA
MERIY KOMOBOTEPAMHE N0 THHAAM CBRIH, KOTOPRIE COBEPIIEHHO HE HY®HLI B
aTonomuofl OC. Ha ocnome »tix coofwennii ceresan OC nomwepwusaer
pafenceuie PECYPCOB KOMMBEIOTEPA MEMKNY VAANCHHBIMH MONEIOBATELAMM,

NOAKMHOYEHHBIMA K CeTH. Jlna nognepaanns dyHKUHA nepegadn coobiwmennii
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ceteppe  OC  CcodepHAT  COCUHATBHLIE  NPOrPEMMHBIE  KOMAOOHEHTH,
peaTHIYIILIME NOMYNAPHEIE KOMMYHHKALUKOHHbBIE NPOTOKONL!, TaKHe Kak 1P,
IPX, Ethernet u opyrue.

Muoronpoueccopssie cieTemsl Tpebyior ot OC ocofiofi opramsiaunn, ¢
NOMOIIEK KOTOPOR caMa ofnepauHodHas CHCTEMa, a Takke NOMASPRHBACMbie
10 NPHIOKEHHA MOTAH OB BRIMOAHATLEA  MAPARIENLHO  OTAENBHBIMH
npoueccopamy cuctemsl. [lapasnensHas paGora oTaensrbix vactel OC coanaet
nonoaHATensuse npobneMsl and pazpaforanxon OC, Tak Kak B 3TOM ciywae
ropasfo cnowHee ofiecrneqnTh COrNacoBaHKBi JOCTYN OTACALHEIX TPOUECCOB K
ofmmy  cHCTeMHBIM  TaBaMUaM, HCKmOuMT:  MphexT roHOK M npovHe
HEWeNaTeNbHbE NOCEACTBHS ACHHXPONHOTO BEIMOTHCHHR padoT.

Kaaemep - cnabp  cESIaRHas  COBOKYNHOCTE — WECKONBEMX
BEIMMCAHTENEHBIX CHCTEM, PaBOTAIONIMX COBMECTHO ANA BLIMOIMEHHS 0GUIMX
NpUACKERRIA, W MPeACTABIRAIOMMNCA MONEI0BATENIO ennHoil cucTemoi. Hapany
co cnetsansHoil annaparypof ana GYHKUHOHWPOBANHA KNACTEPHBIN CHCTEM
HeofiXoaMMa M MPOrpaMMHAR NOANEPHKA CO CTOPOHE DNEPAUHOHHON CHCTEMEL
KOTOpan CBOAMTCA B OCHOBHOM K CHHXPOHHIALUMH JOCTYNA K PAIeNseMbiM
pecypeaM,  ofHADYREHHIO OTKAIOB M IMHAMHMECKOR  peXORGHIypauH
cuctemsl. OaHoR M3 nepsbix paspaGoTok B 061acTH KNACTEPHBIX TEXHONOIHA
Granu perrenna komnanun Digital Equipment wa Gase xomnsotepos VAX.

Hapsay ¢ OC, OpHEHTHPOBAHHLMK HA COBEPIIEHHD ONpeNeneHHbIA TN
annapatHoli NAATHOPMLI, CYIMECTEYIOT ONEPALMOHHBIE CHCTEMBL. CNEUHANBHO
paspaboTanikle Taxwm oBpazom, 4ToGE OHM MOTIH OBITE JETKO MEPCHECCHR ©
KOMMLIOTEPE OHOTD THNA HA KOMMBIOTEP APYTOro THOA TAK HAILIBASMbIE
stobuwisiste OC, HanBonee apkum nprsmepom Takoit OC spiseTca nonyasapHas
cucreda UNIX. B oTHX cHeTemax anmapartHO-32BHCHMEIE MeECTa TWATENRHO
JOKATHIOBAHEl, TAK 4YTO NpH MEPEHOCE CHCTEMB! HA HOBYID NAaTHOpMY
NePENHCEIBAMITCA TOOBKO OHH.

233, 0cobennocT obaacTed HENOALIOBAHHA

OREFNIH{IHI-HH CHCTEME MOMNET BRMOJIHATE JANPOCK] B PATHEX PEHHMAX,
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NOATOMY €2 MOKID DAaINeTINTE HE CRCIYIOMWE THITRE

- cHcTemsl nakeTHod ofpabors (Ranprasmep, OC EC),

- cHeTeMEl paineneHns spesenn (UNIX, VMS),

- cHcTeMel peansioro Bpesenn (QNX, LynxOS VxWorks).

Cucremsl nakernofi ofpaboTky NpeinEIHAYATHCE ANK PELISHHA 34034 B
OCHOBHOM ERIYHCTHTENBEHOTO XapakTepa, He TpeOyowMx DHICTPOro nony4eHHs
peayneTaToR. nasnoll uenso W kpuTepiem MeKTHBHOCTH CHCTEM NakeTHOM
o0pafoTkN ABNAETCH MAKCHMANLHAN TPONYCKHAas cmocobHOCTE, TO eCTh
PEIlEHHE  MEKCHMANBHOTO “HCIE 38084 B eaMHuuy Bpemenn.  [lns
OJHOBPEMEHHOrD  BLIMOMHEHHS  BMOHpaloTCs  3agaud,  NpPeILABASIOLIHE
OTAHYaUIHecs TpeboBaHMA K pecypcaM, TaK, 4Tolm  ofecnevMBanack
cOANaHCAPOBAHHAA JATPYIKA BCEX YCTPOHCTE BRIMHCIHTEARHOR MALIMHBL Tak,
HATIpHMEP, B MYIBTHNPOTPAMMHON CMEcH WENaTenbHo  OJHOBPEMEHHOE
NMPHCYTCTBHE BHIMHCOIHTENBHBIX 3a0a4 W 34089 ¢ WHTEHCHBHRIM BBEOJOM-
EntBogom. Takks obpatom, sxfiop HOBONO JANAHKS HI NAKETA 38/1aHHH JABHCHT
OT BHYTPEHHeH CHTYALUMH, CKIANBIBAIOUEHCA B CHCTEME, TO ECTh BRIGHpaCTCR
"swiroamoe”  3amawwe. Cnenosatentdo, B Takux  OC  HeBOIMOMHO
TFApAHTHPOBATE RBEMOMHEHHE TOMD HWAH HHOTO 3af0aHHs B TEYEHHE
onpesesenHoro  mepuoma  Bpemeny. B cweremax naxetwoit  obpaboTke
MCPeKMOUCHUE MPOLUECcOpa ¢ BEIMOTHEHHS OOHOA 3anauM Ha BRINOTHEHHE
ApYToil  NPOMCXOANT TONEKO B Coyvae, ech¥  aKTHEHan 3afavya cama
OTKAILIBACTCR OT MPOUECCOPA, HANPHMED, H3-32 HeoDXOIHMOCTH BEINOJHMTH
OnepanHo BBoa-asBona. BiawmonelicTeie MOMEIOBATENN € BBIMHCAHTENLHON
matmpol, Ha KOTOpOH YCTAHORNEHA CHCTeMa nakeTHON 0OpaboTkH, CBOINTCA K
TOMY, 4TO OH NPHHOCHT 3a18HHe, OTAAET Ero ANCNeTHEpY-ONepaTopy, a B KoHe
AHA NOCTE BRINIOIHEHHA BCEro NAKeTa 3alanuil nonyqaet pesynsrar. OuesuiHo,
4T Takol nopaaok cHikaeT HPEKTHBROCTE PabOTE NOJIBI0RATEAN.

CucTembl  payieienis  BDEMEHH  ObecnewHBaloT — OJIHOBPEMEHNOS
pfcAYRHBANHE MHOMHX NonbioBaTened, noipoasoT mofoMy NONBI0BATENH

BIAMMOICCTROBATE €O CBOMM 3afaHdem. Hddext ognospemennodi pabori
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ACCTHIAETCH PALASNEHHEM NPOUCCCOPHOND BPEMEHH M IPYTHX PeCyPCos MERLy
HECKOUTEKHMH  BEIYHCIHTEARHEIMHE  OPOUECCAMH, KOTOphRIE 11AHK  PAIHLIMKE
MOALIOBATERAMM. CFIIEPHI.'IHOHHH CHCTEMA BRICTPGHBACT oYepeik Hi
NOCTYMAKMIHA JAJaHHA, BBOEARCT KBAHT  BPEeMEHH Om4  JocTyna K
UeHTPATEHOMY MPOLECCOPY KAKAOMY 3ALAHHIO COTAacHo odepeau. Bruinoaxns
nepeoe 3anaHKe, ONEPAlLHOHHAS CHCTEMA OTCLUIZET ero B KOHell ovepeld o
NepexoanT Ko BTopomy W T. 4. KpuTepHem MpHexTHBHOCTH CHCTeM paiaeneHns
BpeMeHH ARIAETCH HE MAKCHMAIbHAA NPOMYCKHAA CNOCOOHOCTD, 3 YAoDCTRO M
I PeKTHEHOCTE paboThl NOALIOBATENR.

OmueM  H3  OCHOBHEX CBOHCTB ONEPALHOHHEIY CHCTEM PERILHOMD
sperenn  (OC PB) smnsetca Bx cnocofHOCTR WIGAMPOBATE APYT OT apyra
NPUAOKENHSA, NOITOMY €CTH B NPOrPAMME ROIHHKAET cOOH MAN BRINOAHAOTCH
kakHe-To  Hemeranbhsie  onepaumy, OC moxer OwicTpo  GAOKHPOBATH
NpOrpaMMy, HHHLUHHPOBATE BOCCTAHORISHHE W JALIMTY APYIHX MPOrpaMM AHGo
caMofl cHcTeM OT cepil BpemomocHeix koMawi. Ta ke caman 3awmTa
NPeOTBPAILAET [EPeNONHEHHe CTEKOR MAMATH, BEIIBIBACMOC JCiCTBHAMM
mobsx nporpamm. Tak Kak 18 CHCTEMB PeAlLHOIO BPEMEHH TNaBHEIM
SRASETCA £¢ CNOCOHOCTE BOBpPEMS OTPERrWPOBATL Ha BHEWIHME CODLITHA. TO
TAKOW napaMeTp, Kak BPEMA PEaKMM CHCTEMbl Ha npepbiBande, (interrupt
latency ) SBARETCA KAWHEBLIM,

Kpetepuenm 3(eKTHBHOCTH QA8 CHCTEM PEAlbHOMD BPEMEHH RBINETCR
HX CNOCOGHOCTE BELAEPHHEATE JAPAHEe JANAHHEIE HHTEPBANL! BPCMEHH MERIY
JANYeKOM  MPOTPAMMBI W MONYSEHMEM  PEIYABTATA  (yNpaBAAIOWErD
BOAIEACTEHA ).

K oOnepauMOHHBIM CHCTEMAM PEILHOTD BPEMEHH NPeAbABIATCR
cnenyiolHe ocHosnkle Tpebosanus [5]:

1. OC PB ponwma OwiTh MHOFOHMTEBOH W AONYCKaTh BbITECHEHHE
{preemtible).

2. NucneTyepu3aums JOMKHE OCYLIECTRIATECE Ha Gaze NPHOPHTETOB.

3. Mexannam CHHXPOHHIALAK HUTEH JoMKeH OBiTh NPEACKATYEMBIM.
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4, Jlokna CYIECTROBATE CHETEMA HACICI0BAHHA NPHOPHTETOR,

5. Bpemennnie xapaxrepucTuxi OC nomHe GuTs mpeacKayeMs! B

HIBECTHEI.

Pazamuaror aea TtHma OC PE;MLHOHJ BPEMEHH: OOMH W3 HHX
XAPAKTEPHIYIOT CHECTKHM PLaNbHBIM BPEMEHEM®, BTOPOH — aMarkumw. Econ
He Benonusercs obpafoTka kpuTHyeckux curyaumit wbo oHa nponcxoamT
HENOCTATOYHO BBICTPO, CHCTEMA JKECTHOTO PEANLHOTO BPEMEHH NpepuiBact
onepaunio @ Gnoxupyer ee, uTobel He NOCTPANANA HANEKHOCTE W FOTOBHOCTE
OCTATBHOM HACTH CHCTeMBl, CHCTEMEI MATKOrO PeAnLHOTO BpeMeHH Gonee
HCHHCXOAHTENbHb H GTEPTAT) ONPEAENEHHEIE, HEKPHTHIHEIE OLIMOKH.

Bumycxaerca  10BOABHO MHOTO OMEPALMOHHBIX CHCTEM  PEANbHOTO
apemend. K uncay nanbonee nomynapHeX NPpoayKTos oTHocATes WxWorks u
VxWorks AE, paspaboraunsie komnanmesi Wind River Systems. [Mocnennss
NpeacTaBTaeT coboll apXHTEKTYPY BRICOKOR TOTORHOCTH © pacnpeneneHHod
nepeaavedi coobuwenni W nomnepkroil oTkasovetoiiumeoctn. OC noleonser
NpOTPAMMHETAM HICHHPOSATE COBMECTHO HCNONbIYeMule BHOAHOTERH, TaHHBIE
H CHCTEMHOE NporpaMMioe oDecnieyeHe, 8 TAKKE NPHIoKEHHS.

Lynx(8 — mectxas OC peansHoro spemenn, kotopas paboraet ¢ Unix u
Java. Omepaumonnas  cuetema OQNX  dywkumommpyer ma npoueccopax
apxuTexTyphl Intel # HweeT Mukposapo paamepom ecero 10 Kaiir,

K onepanMosHLIM CHCTEMAM PEATEHONO BPEMEHH, COTIAHHBIM B HAYYHBIX
yupesnenuny, otHocurcds Chimera  Yrnusepcurera Kapuerw-Mennowa,
MHOTONPOLECCOPHAN MHOTOI2A4HAA CHCTEMA PEATLHOrD BPEMEHH, KOTopas
ynpowger  KOHDHIYPAUKK W [OBTOPHOE  HCNONBIOBAHME  KoJa
MPOTPaMMHCTAMH. Chimera npeaHazHaveHa ana pofoTos H
ABRTOMATHIHPOBAHHEIY. ~ CHCTEM. l}ITq]-B.U.I‘IUﬂHH.H CHCTEMA, CO3NAMHAR B
VnupepcuTeTe Tata  Mp3punena, nomydmna  HadEaHMe  Maruti. Owa
MOLIePHHBRET KAK WeCTHOE, TAK H MAKDE ]JEIII:-HD# BPEMA.

B Tedense MHOTHX neT npunowenus ma baze OC peassHoro spemenu

HCMOABMOBATHCS BO BCTPOCHHBIX CHCTEMAX CNELHANBHOTD HAIHAYEHWA, a ¢
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HENABHEID BPEMCHH OHH CTATH NPHMCHATBCS (10BCIONY, OT YNPABIREMOID
KOMIBKTEPOM MEAHLHHCKOTD 0BOpYA0BaHKS 10 KODEBaPOK.

2.3.4. QcofieHHOCTH METOI0B NOCTPOLHIE

[py onMcaHMW  OMEpaUHOHHON  CHCTEMBl  HBCTO  YKAIBIBAKOTCH
ocobeHHOCTH &6 CTPYKTYDHON OPraHAIalHy M OCHOBHBIC KOHUENLUHH,
nono#eHHbE B e oCHOBY. K TakHM GajosbiM KOHUENUHAM OTHOCATCA:

1) Crocobm nocmpoenun Adpa cucmemsl = MOHOMHTHOE AAPO WK
MuKkpoAdepHslii nogxod. Boasmmucrso OC Menonssyer MOHONHTHOS AAPO,
paboTaroiias B
IPHBHAETHPOBAHHOM PEAKHME H HCTONRIYIOWan BucTphie nepexoas ¢ oaHoH

apyryw,
NPHBWJIETHPOBAHHOTO  PEAHMAa B MONBIOBATENWCKMA W HaobopoT.

KOTOPOE  KOMMOHYeTCA  KaKk  OOHa  Mporpamma,

npoueayphl  Ha He  TpelywowiMe — MepeKllOYeHHA M3
AnbTepHaTusoii asnsercs noctpoehne OC Ha Hase mukpoaspa, paboTaiouero
TaKke B MPHBHAETHPOBAHHOM PEKHME H BRINONHAIOWETD TONBKO MHHHMYM
dyHKUMA [0 YIPARAEHHIO annapaTypoil, B To BpeMa Kak dynxumn OC Sonee
BLICOKOTO YPOBHA BEINONHAIOT CHEUMATHINpOBaHHBE Komnouents OC -
cepeephl, paboTaiouMe B NONL30BATEALCKOM pekHMe. [lpH TakoM NOCTpoeHHH
OC paBotaer Gonee MEANEHHO, TAK KAK YACTO BEINQIHANTCR NEPEXOMILE] MEKIY
NPpHBAMETHPOBAHHBIM  PCEHMOM H MONEIOBATENECKHM, 3ATO  CHCTEMA
noayuaerca OGonee rubkod -  ee  dyHKUMH  MOKHO  HapALUMBATh,
MOAHHUMPOBATE WIM CY®aTe, NoDapnss, MOIHGUUHPYS WA  HCKIHOMEN
CCPBCPM  OBIOBATEALCKOrO  pemiMa. Kpome Toro, cepsepsl  XOpolDo
IAUMILEHB] APYT OT JpYTa, Kak # mobLie noab30BaTenbeKne npnum:cu:

2) lMocmpoenue OC na Gaze ofvexmyo-opuenmuposanioo nodxodda 1aeT
BOIMOMHOCTE  MCIIONR3OBATE  BCE  €r0  [OCTOMHCTBA,  XOPOWO
IApEKOMEHAORABLIKE cebn Ha YPOBHE NPHNOMEHHA, BHYTPH OMNEPALNOHHOR
CHCTEMBI, & HMEHHO! AKKYMYAAIUMIO YAAYHBIX peweHHi B dopme CTAHAAPTHBIX
OfLEKTOR, BOIMOMHOCTE CO3JAHMS HOBRIX OOBEKTOR Ha Dale HMEOUINXCA ©
MOMOLLBH MEXAHHIMA HACHSAOBAHME, XOPOUIYHY ZALIHTY OAaHHBIY I8 CHET HX

HHEAICYNAUMWM BO BHYTPEHHWE CTPYRTYPW ofbexTa, 4TO [ENaeT OaHHbE

i
T
¥
i
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HEAOCTYMHBMH 4718  HECAHKUHOHHPOBAHHOIO — WCNONBIOBAHMA  HIBHE,
CTPYKTYPHPOBAHHOCTE CHCTEMEI, COCTORLLEH 13 Habopa XOPowWO ONPENeNeHHBIX
o0 BeKTOB.

3) Hamwue weckoabkux npusciddusix cped NaeT BOGMOMHOCTE B PAME2X
oanoii OC OJHOBPEMEHHO BLINOMHATL OPHAOKEHMA, paipaloTaHHbie IR
weckoabkux O,  MHorde  coEpEMEHHBIE  ONEPAUHOHHBIE  CHCTEME
NOJUIEPKABAIOT DHOBPEMEHHO NPHEIATHBE cpeakl M5-DOS, Windows, UNIX
{POSIX), 0S/2 unu xoTa Gbl HEKOTOPOTD NOAMHONKECTRA M3 ITOMD NONYIAPHOTO
nabopa. KOHUENUMA MHOKECTBEHHBIX NPHKIANNX cpel HanGonee npocto
peammayerca 8 OC Ha Ga3e MHKPOAIpa, HAA KOTOPbIM PaloTAlOT pailinvHbIC
CepBEpHl, YACTh KOTOPHIX PEANHIYIOT NPHKNAOHYWO cpely TOH WM HHOA
ONEPANHOHHON CHCTEMBI.

4) Pacnpedenewnas opeanusayus ONEPALMOWHOR CHCTEMBI MOIBONAET
ynpocTHTh paboTy Monklosateneil # TPOTPAMMHCTOB B cetessix cpenax. B
pacnpeneneHnoll OC peanwioBanbl MEXaHHIMB], KOTOPhE NAKOT BOIMOKHOCTE
NONEIOBATENN NMPEACTARNATE H BOCTIPHHHMMATL CEThH B BHOE TPALHLIMOWHOTO
OMHONPOUECCOPHOTD KOMINBIOTEPA. XapakTepHuIMH
pacnpenenennoil oprankzann OC ABANIOTCA: HANHMHE eRHHOH CNPaBOMHOR
clymOB pasgenseMbiX PecypeoB enHHof caymOsl BPEMEHH, HCNONLIOBAHHE
MEXaWMIMA EBRI30BEA  vianemHwx mpouenyp (RPC) nans  npospadvoro

ApH3HAKAMH

pacrpeaeNCHis NPOrpaMMHLIX MPOUEAYP M0  MaWlHHaM, MHOrOHHTEROH
obpafoTky, NO3BOMMOMICH PACTIAPANNENNBATE BLIMMCAEHHA B paMkax oHo#H
3A089YH H BMNONHATE 3TY Jafady cpasy Ha HECKONLBKMX KOMILIOTEPAX CETH, A
TAIOKE HATHYHE APYTHX PacnpeneneHHsIx cuymd.

2.4 Tpebosanus k cospemennuim OC

Mnasuuy TpeBOBAHHEM, NPEIBLARNAEMEIM K ONEPAUMOHHON CHCTEME,
RENGETCH  CNoCODHOCTE BRIMOAHEHNA OCHOBHBIX (wHKuMA: pdeKTHEHOTD
ynpasnenns pecypcamu M obecrneuenun  yaoGuoro whTepdefica AnA

nossiosarens W npuknaaseix  oporpamM.  CospemeHHas  onepalHOHHAR
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BETH HE
cqeTeMa, KpoMe HYHKUHOHATEHEIX rpeGoBanmii, NOMKHA COOTBETCTRD

M OTHOCATCA:
seHee BANHBIM PHIHOTHEM tpefonaniam. K THM Tpebopanua

PaCUpREMOCHTb- KOL J0AKEN GLITL HAMHCAH TakHm 0DpasoM,
ofibl MOKHO GBITO ErKo BHECTH JONONHEHWA B WIMEHEHWS, He HAPYIUME
T |
UenoCTHOCTE CHCTEMEI;
= nepeNcCuMoems — HOJ J0MHEHR AETKO TIEPEHOCHTHCA © Npoueccopa
i oro
oaHOro TMNA Ha npoueccop APYroro THNA W ¢ ANMApaTHOH finarhopMel 00H

THIA HA ANMapaTHy naaTdopy AFYToro THA
d nadeNCHOCME W OMKAIOYCMONNUEOCH L= CHCTEMA A0mEHa BHITh

B, e¢
3alMIICHA KAK OT BHYTPEHHHX, TaK H BHemHWX ownbox, choen, OTKAIO
neficTBMA 10TAHE ObITE BCETAA npenckasyeMEMH,

: coavecmusocms - OC A0MKHA HMETE CPEACTSA [NA BHINONHEHHA
BIK  CHCTEM.
NPHENAINBIX,  HAMHCAHHBIX ans  APYTHX  OTIEpatnoHH

[Nonssopatensexnii wHTepheiic T0MKeR GLITh COBMECTHM C CYIIECTEYHOLHMH

CHCTEMaMH M CTAHAAPTAME,
- Gesonacrocmb — ONEPALAONHAN CHCTEME  JIOAMHA obnanate
cpecTBAME JALINTE PECYPCOB OAHWX NoNEIoBATENER OT OPYTHN,
npouzecAumEnsHOCME ~ CHCTEMA JOMKHA pfnanaTh HACTOMBKD
xopoinm GecTponeficTRHEM W BpEMEHEM peakiuH, RACKOIBKO IT0 MOIBONRET
annapaTHas naaThopMma.
2.5 CospeMennLIe APXHTERTYRR thailI0BBLIX CHETEM
Pa3paGoT4iKi HOBBIX ONEPALHORHE CHCTEM CTPEMATCH 0DeCnednTs
NoaB30BATENA BOIMOWHOCTHIO paboTaTh cpasy ¢ HECKONBKHMH  (afl:ioBLIMM
I H3 MHOTHX
cicremamn, B HoBoM moHumanun daiinoBas CHCTEMA COCTOHT
B
COCTABARIOMMX, B YHCAO KOTOPHX BNOAAT W dailfoBne  CHCTEMB
TPANHITMOHHOM NOHHMAHHH.
Ha
Hopas ailnoBan CHCTEMA HMEET MHOrOYPOBHEBYIO CTPYKTYPY.
TENb
BEPXHEM YPOBHE KoTOpof pacnOnaraeTcA Tak HAILIBAEMBIH TEpeKova
falinoBpix cHCTEM (HATIPHMED, B OC Windows - ycTaHaBnHeaemsill aMCNeTHED

¢aitiosoii cucremsl - installable filesystem MAnaget, IF5). On ofGecneunpact
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uuTepdefc  MeRAY JaNpOCaMHM NPHIOKEHHA W KOHKpeTHOH  dallnobod

cucTemoil, Kk Kotopoil obpamaercs sto  npunowenne. [lepexmouartens
taiaosux  cucTem npeobpaiyer zanpockl B GOpMAT, BOCHPHUHMMAEMBLHE
CASAYHOLINM YPOBHCM - YpOBHEM afl10BbX CHOTEM.

Kamasit KOMNOHEHT ypoBHA (af10BMX CHCTEM BEHNOIHEH B BHAE
dpafieepa, cooTeeTeTBYwowed  Qailnosoft  cHCTEMB H o NoAdepEHBacT
ONpEaeneHHYI0 opraHuzauwio tafnosoil cucremsl. [lepexmovatents arnneTcH
COAMHCTBCHHBIM MOLYACM, KOTOPBIH MO¥eT obpauiathed K gpaiisepy dailnopoil
cHcTemsl. [IpHaoaenne He moweT obpamaTecd K Hemy sanpamywo. [pafisep
dafnosoil cheTemsl MmoweT GuITh HANHCAH B BHAE peeHTepalensHOMO KOgA, YTO
NOIBONACT CPAZY HECKOMBKHM MPHACKEHMAM BHINONHATS OnepaumK ¢ dafnamu.
Kawguii  gpafieep ¢aiinopoll cHeremm B npouecce  coBerReHHOd
HHHLMANHIANAN PErHCTPHPYETCA ¥ NEPekIiHaTens, Nepefasas eMy Tabawiy
TOYSK BX0JA, KOTOphle GYOyT HEMONBIOBATECA MPH NOCAESIYIOWHX OGpalleHiAX
K afinosol cACTEME,

Jine  menonsennA cRoMX yHkumil  gpafieeps  dafnosmx  cHoTem
oOpaliAlOTC K MOACHCTEME BBOJA-BRIBOJA, obpatyiowefi cnemyiowmmil cnofli
thaiinopofi cucTemMel HoBoH apxurekTyps. [logcwcTema Bmojsa emBoga - 310
COCTARMAS wacTk afinosoll CcHCTEMEI, KOTOPAS OTBEMEET 34  JAMPYIKY,
HHHLUHATHIANI0 ¥ YIPABNEHHE BCEMM MOOYNAMH HH3WMX yposxed dainomoii
cuctemel. O0wuHO TH MOOynH npeicTaBnAoT coboil gpafisepw nopros,
KOTOPLIE HEMOCPEACTBEHHO JAHHMAIOTCA paboTol C ANMAPATHLIMK CPEACTRAMM.
Kpome 2T0ro moACHCTEMAa BRONA-BLIBOJA O0ECNEMHBAET HEKOTOpwI cepamc
npafisepam (aiinosoi CHCTEMEL, YTO NOIBONACT HM OCYIIECTRINTD JAMPOCH K
KONKPETHRIM YCTPOHCTEAM.

Boapige uYHCAQ  ypoBHefi  apxuTekTyphs  taiinosol  cucTemsl
ofiecneqnsaeT Gonwuyi rHOKOCTD - ApafBep MOKET MONYYHTHL YNpaBleHHe Ha
MofoM HTane BHIMOJHEHHA JANpocE - OT BLOBA NPHIOKEHHEM GYHKIHM,
xoTopan sanWmaerca pafoTol ¢ dafinamm, 120 TOro MoOMeHTa, Kkoraa

paboTmommuii HAa CaMOM HHIKOM YpoBHE JApafisep ycTpoHcTea HadWpacr
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NPOCMATPHBATE PETHCTPE KONTPORAEPa. MHOTOYPOBHEBLIA MEXAHHIM PadoThl
dainosoil CHCTEMB! PEATHIOBAH NOCPEACTEOM UEMOHEK BEITOBA.

B xofe wHMumanWlaumm fpaiiep yctpoiictea Momer nobasuTe cea K
UENOWKE BEIOBA HEKOTOPOro YCTpPOHCTEA, ONped&NB MPH 3TOM ¥POBEHL
nocnenyiowero ofpamenns. [ToacwcTema BBOJA-BRIBONA NOMEWIAST Aapec
ueneBoil QYHELMM B UENOoYKY BeI30BA YeTpolcTma, Memons3ys TaaaHHbI
YPOBEHS 1A TOTO, 9T06B JONKHEM 00PasoM YNOPAIOWHTE LENoHKY. Mo mepe
BEIMOJIHEHAA 3aNpoca, MOACHCTEMI BEOAA-REIBOOA MOCICA0BATENRHD BRITHIBACT
BCe QIYHKLMH, panée NoMemeHHbE B USNOYKY BE30BA.

Ha puc.2.] npencramntesa ctpyxrypa Windows NT, 8 kotopoil kasoe n3
NpHACKennii opamaeTCH X CEPBHCHBIM (YHKUMAM (cepBepaM) KOCBEHHO,
4epe BLII0BB NOkATRHEN npouenyp (LPC), peatwiosanHeX B aucneriepe
LPC, seamomemcs uacteio NT  Executive w»  pafotaromem B
npueHnerupoantoM  pewnse.  [lpunowenns  Wind2  nenonnsioTes  Kak
OTAETEHEE MHOTOHHTEBRE Mpoueccesl. [porpammel Winlé moryT 3amyckaTses
KaK OIMOHMTEBME npolleccki Ha ofmed BHPTYANsHOM MalHe, WM Ha
cobicTReRHON BRPTYaTeHON MalllMHe, uTo ofecneqnpast wy GonslIyIo CTENEHE
IAMMLIEHHOCTH oT ApyrHx nporpavsy Winl6. Tpunoxenns DOS peinoiHA0TCR
KAK OTAeNbHBE MPOUECCH HA OTREMLHEIN BHPTYATEHLIN DOS-mamuHax (VDM).
Cpena mammisl 8 pamkax VDM xonctpyupyetca Takum obpasom, 4Tobbi KaK
MOKHO Oonee TOWHO WMHTHpOBaTh cpelly peankhoro pewuma DOS
Momcweremst O%2 w POSIX obecneuwsaior paboTy COOTBETCTBYHOIIAX
NPHETAIHBIX nporpass B TEKCTOBOM ‘pﬁ'ﬂHMﬂ'. 4

Windows NT Executive npenocTaBAseT cepBHcHeie dynsumn OC,
neofxoammpie 18 MONCHCTEM TONBIOBATENLCKOID PEXHMA W PEATHIYCT
BHYTPeHHHE MEXAHHIME! CHCTEMBI, TAKHE, HATIPHMEP, KAk MTAHHPOBAHHE HHTEH
W ynpaEnenme NaMATRIO. CAOH CHCTEMHBIX cepBHCHBIX (YHKUMA CTYRHT
uHTepdeficom  MewIy I:TPDT;EEHH&MH nofeloBaTensckoro pewuma o NT

Executive,
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Puc.2.1. Apxurestypa OC Windows NT

fiapo  ofpabarTwpaeT NpepbiBAHMA M MCKAWOMHTEAbHBIE CHTYAUHH,
NEPeKTOMacT HHTH, CHHXPOHHIHPYET MPOLECCOPEl B MHOTONPOLECCOPHBIX
CHCTEMAX M BLINOAHAET APYrHe HHIKOYPOBHEBbIE PYHKIMH, HCNOTbIYEMBIE NPH
paGote NT Executive.

Pasbmenne sepeuii Windows sa asa cemefictsa - NT u 9x Ouiio Berssano
ckopee He CTpaTerHdeckumu coobpaxenmamn, a TakTHkofi Gopsbbi 32
nospIoaaTenei, BBRAY YIPO3bl MEpeTeKaHHA NOCAEAHKX Ha Gosee KOMNAKTHYIO
W Menee pecypcoemkylo (no cpasretiio ¢ Windows NT) OS/1. Ouesnunsie
cnafocn  Windows9x ropopsr o Tom, WTO JAONTOBPEMEHHAR CTPATETHA
Microsoft cessana ¢ auHKell Windows NT- Win2000/XP.

Ha pwc.2.2 npuBenesa apxHTeKTYpa Windows 20007°X,
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Puc.2.2. Apxutextypa Windows 2000/X

2.6 CpapnuTeibHEE xapaKTepHCTHKH aiaoBLIx cuerem FAT,
HPFS, NTFS

[leppbLii nepcoHabHbI KOMNEIOTER, npeacTaBIeHHbii i

Guronwii npoueccop 8088 n

pmoii 1BM,

paﬁufan oA yNpasieHHeM MS DOS, n umen 16-
HCKOB HH3KOHA NNOTHOCTH. ®aiinosan cucrema M5

EA AHCKOBOJA ruOEHx 1
noe - file

DOS FAT (naspanHas TaK W3-32 coefl TabIHIL pasMelleHRT thai

allacation table) NpeOCTABANA Foges 4eM ROCTATOYHBIE BOTMORHOCTA LA

opMATHPOBAHKA AHCKOB pebonbuHy 0bBeMoB H noANEPKKH HepapxuIecKoil

CTPYKTYphl KaTanoros daiinor. JaTeM MOABAIHCE IACKOBO/B amofinof, 3

noswe - BEICOKOA MACTHOCTH. Cucrema FAT mee ewe DeTABANACH OCHOBHORN

painoroi eMcTeMoll, B TO BpeMa KAK MOIMHOCTH ANNApaTHOTo B NpOrPAMMHOND

ofiecnedeHna BOIPACTANH ¢ KANBIM TOAOM.
uck (palliop M CHHTHIBAHWE panHE © DOIBLIHX

Opnako H3-33 HCMOAbI0BAHHA ATOH

tajinoBol cHCTEMEl HA no

HECTEHX NHCEOR YXOHI AHAYHTENBHO BonelLe BpeMerH, yemM Ha AHATOTHYHELS

t1|
::fptmiu NpH MCAONLIOBAHMH AHCKOBOJOE HH3KOH nuoTHocTH nepeoro IBM

FAT - cHerema ¢ TodHoll 3anMchiy. TO  O3HAMAET, 4TO  NPH
}[ECﬁ.H{}MMW‘[H HIMEHEHHA CTPYKTYpPR TOMA OAETCA KOMAaHIA 3aNHCH Ha JHCK
Heaocratok Takol cHCTEMBI - MELIeHHOE BuINOAHEHHe npeobpa’oBanHbX BI
nocAel0oBATENLHOCTE onepaunil 3anucH, Jelo B ToM, ¥TO Nepeas IAMMCcE HA
JAHCK Ao GmMTL JABEPIICHS NPEXie, YeM HauHeTcs BTopas W T.4. 7o He
caMoe 3P HeKTHEHOE HCNONBIOBAHKE BOTMOKHOCTER MOILHLIX KOMIIBIOTEPOSE
FAT we obecneympaer ¢yHEuMi 3AMMTHE JAHHBIX M mmmmn;m
poccTanosaenns, Cucrema FAT Heckonsko pas MOJEpHHIHpOBAacs ANA bonee
wpdexTusHod  pafoTel ¢  gHCKamMH  DONBMHX OOLEMOB M MOLIHEIMH
nepeosanbbMu kKomnsoTepamy. Hauuras ¢ MS DOS 4.0, asemental FAT
Geum yseanscHsl € 12 10 16 Gut, TakuM 00pasoM NOSBHNACE BOIMOKNOCTE
HCTIONBIOBAHHA AMCKOBRIX PAyIENos, npestiuawowmx no ofwemy 32 Mbaiit
thaiinosas cucrema Windows NT FAT dyuxumonnpyer ananormsaHe MS- DUS
1 Windows.

B 1990 romy hupma IBM NpefcTaBAna HOBYW
swicokonponspoanTensuyio cuctemy HPFS (High Performance File System),
sowemlnylo B cocras OC OS82 sepemn 1.2. HPFS mmﬁmxh
CNEUHATEHO A8 HCTIONBIOBANNA Ha AucKax GonklLoro obbema, MONKTIOMEHNEIX
k |6-OHTOERIM KoMNbiOTEpaM. Yepes nexoTopoe Bpems nocne skxogza HPFS e
zBE!TH fisina npeactasnena HPFS386. Dra qafinopas cHcTema cTana uacteio MS

A BOIMOREH
4 Manager W MCnONb3OBANA BCE ocTH 321-GHTOBMX NPOLECCOPOB

HPFFS wmeer ocobedwocTH,  cnocoboTeyiowne  wpdestunHoMy
yipasaenno Gombumma obnemami xecrkoro aucka. HPFS  nonpepwmsaet
ATHHELE WMeHa dainos (fo 255 cumponos). Koraa tom dopmaTHpyeTca non
HPFS, nepesie 18 cekTopoB pesepsHpyIOTCR AN faoka Havanenodl 3arpyIK,

cynepbaoka u 3anachoro Gnoka. ITH CTPYKTYPRl HCNONEIYIOTCA ANA 3arpy3kH
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OC. noanepwxn (afinosodl cHCTeMsl W BOCCTAHOBACHHA TPH BOTMOWHEIN
olmbiEax.

B HPFS peiepsupyeTcR MPOCTPAHCTRD non fBa GUTOBLIY MaCCHBA
obpeson 2KG A04 KamI0TO IHCKOBOTO HHTEpPBEATA B 16ME. Kamnwii maccus
OTBOART N0 oAHoMy GHTY ATH KE&KAOTO patuelgemoro Dioka (pABHOMD OAHOMY
cextopy) B monoce 8 M6, nokaleiBaf, KakHe PIIMELIACMES Bnown
HEMOBIVIOTES. BHTORKIE MACCHBE MODYEPENHO Pa3MEIUAOTCR B KOHUE M
wavane Kamaofi mnonock, obecreudsas TakuM OOpAlOM  MAKCHMAIbHOS
KOHHYECTHO HENPEPLIBHOTO TPOCTPAHCTREA N8 AAHHBIX (16 M6). Kpome Toro,
NHCh HOBEIX $ailioB NIAHHPYETCH TaK, YTO MEALY HOBRIM W CYIECTEYHOLLHAM
dafinamy ocrasance cBoboaHBIR YIACTOK, W KAKILIA Gafn HMEn BOIMOKHOCTE
PACIIMPERHA B HEMPEPLIBHOM IHCKOBOM NMPOCTPAHCTBE. Fro ceolietso HPFS
MOMOrGeT OCYIUIECTRNATE OICTPRIA MOMCK MAHKBIX W MHHHMHIHPOBATH
fparmenTawmo dafinos.

Jipyraa ocoferrocts, ofsscumolnad GHICTPMA MOMCK B KaTaiore -
rexHonorHA B-tree. JTa ApesoBHAHAR CTPYKTYPA ¢ KOPHEM M HECKOTBKHMH
YINAMH CONEPWHT JNaHHb, OPTANMIOBAHHEIE HEKOTOPRIM  JIOTHUECKMM
cniocobom. Kopens conepkuT aiMHHRCTPATHBHYIO HH(opMaumio, KapTy AR
OCTANBHON CTPYKTYPHl W, BOIMOMKHO, HEKOTOPHIS SaHHBIE. BoasummHcTeo
nanMeix conepkuTes B yanax, C OonbiUHMH KaTaloraMH TEXHONOTHA B-tree
pabotaet ropaino pdexTraHEe MHHCAHBIX CIHCKOB, HCMONEITYCMBIX FAT.

HPFS npusmenser B-tree ans cTPYKTYPHIALHA  Ka#ioroe gafina
karanora. Kawawii  xaranor ykasssaer u©a cTpyxtypsl Fnode ina
conepwaimxca B Hem dafinop. Crpyxtypa Fnode (ee paimep 512 Gaittos)
CONMEpAMT 3aronosok, wMa dafina (yoesennoe 10 13 CHMBOIOB), Annuy Gakina,
pacmupenisle aTpHGYTH, CHCOK KOHTPONS AOCTYNA [ACL) ¥ pacmionomeHne
NanHLX thafina.,

Cnenyer nondepknyts, ro HPFS addextusio palotaeT Ha anckax
ofnemom o 2 T'6. Opnako ects y Hee W cnabsie cToposl. Hampuwmep, eciu

NOBpeIEHA MEPBAR 4acTh Toma ¢ wndopmaumeii HAYATLHOR 3JarpysEs W
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YKalaTeNeM HA KOPHEBOH KaTanor, TOM HCNOMb30BATH HEBOIMOWHO. Kpome

roro, HPFS npeanonaraer npumenenme 512-GaiTossix ceKTOpOB, KOTOpBIE He
CYeHb MOIATCA 1A SOABLIHK ToMOB.

HPFS - cucrema ¢ ornowenwoll jamichio. Pabota c  nammeiMm
npon3IBOAMTCA vepes Oydep ssona/sweona. [oka nonksosatent YHTaeT ailikl
HIH  MPOCMATPHBRET KATANOTH, HeoOXOOMMEIE @004  3anMcH, JAHHLIE
HAKAMTHBAKTCE B EK3LE, CNeRORATENEHD, WAATE DKOHYAHME npouecca IamHCH
HE HYHHO. Januch AAHHBIX HA QMCK MPOWIBOAMTCS TOABKO B MOMEHT WHIKO
FANPYIKH PecYpeos KoMnkioTepa. HeaocTaToK CHETEM ¢ OTAOWEHHOH JANHCHID
B TOM, YTO B ciyvae cOos OHCKa BOCCTAHOBNEHHE TAHHBIX IafmMeT ropaigo
GOABIIE BPEMEHH, YEM B CHCTEME C TOMHOH 3amHchio.

M3-3a Bricokofi NPOMIBOAHTENBEHOCTH W YHHBepcansHocTH FAT » HPFS
CTANH NONYNAPHEIMH HailTOBBIMH CHETEMAMH H LIMPOKO HCNONBIYIOTCA.

Hogas dafinosas cucrema Windows NT - NTFS-  Windows NT file
SVSTem - COBMECTHM3 C JTHMH CHCTEMAMH M HMEET MHOMECTBO HOBBIX
BDIMOOKHOCTER, TAKMX KaK 3amHT2 oT cOoeB, BOCCTAHORISHME W JAUINTA
JEHHBIY OT HECAHKUIMOHUPORAMHOND J0CTYIA.

NTFS  paspaforasa cneuManLio 118 MAKCHMANLHOTO HCMOMLIOBAHHA
BOIMOMHOCTEH COBPEMEHHBIX NEPCOHANBHBIX KOMIBIOTEPOR, B KOTOPLIX MOKET
HEXOAHTHER HECKOMBKD MOIIHBIX APOLECCOPOB W HECKONBKO MECTKHX JMCKOB
bomeworo  ofsema. NTFS  ofecneumsaer coueranme  3ddexTHBHOCTH,
HAIEMHOCTH H COBMECTHMOCTH, HeBosmokHoe B FAT win HPFS.

Ona paspafotana ans GRICTPOro BRINOJHEHWA CTAHAAPTHLIX (ainoBbIx
OTIEpalMi BpOLE YTEHWS, IAMHCH H NOMCKA, A TAK ¥e YNYYILCHHEIX onepaumit,
HATPHMED, BOCCTAHORNEHHA dalfinosoli cHCTEME! HA OUEHE GOMBIUHX WeCTKHX
THCKAX. Cnocol cvmTMBAHRA MAHHBIX JABHCHT OT METOJE XNPaHeHHA
HHGOPMAUKH O pacnonowenui  aliaos, HCNONEIYEMOID CHCTEMO. tJ‘TFS.
nogobuo HPFS, ana yeenwyeHHa NpoHIBOAHTEABHOCTH HEMOABIYET NBOHYHEIE

Aepenns.
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Kanw bl pacnpelencHHBN HR  TOME NTFS ce«rop NPHHALNEEHT
pexoTopoMy Gaimy. YacTsio afina ABARIOTCA Jae meranannpie haiinoson
cpctemsl  (MHGOpPMALLAS, ONHCHBAIONAN  MEMOCPEncTBEHHO  daiioByio
cuctemy). Kasuuidi dpaitn Ha TOME NTFS npencTagieH 3anucsio B cneunamm.-«-:
thajine - TiaBHOH tdaiinosofl TabMLE {Master File Table — MFT). NTFS
peIepRMpYET MEpBLe 16-15 sanncell TabTHLLl 4TS creuHaTBHON WHpOPMAlHH.
[lepas 3aMHCE TaBNHIE OMKCHIBAST HEMOCPEACTBEHHO FIABHY Mﬂuﬂ'}r?
raGruity. 3a Hefi creayeT Iepranbhas aanmes MFT. Ecnu nepsas sanuce MF
paspywena, NTFS unTaeT BTOPYIO 3AMHCE AN OTHICKAHRAR sepkanbHoro daiina
MFT, nepsas 3anmMce KOTOPOTO MAeHTHYMa TepRoi  IAMHCH MFT.
MecTONONOKEH!T CETMEHTOR [aHHBIX MFT w sepkansioro daiina MFT
janMMcansl B CEKTOPE naqaneHo jarpyaxs. JlyGnukar cexTopa HauaneHOH
1arpyIKH HaXOIHTCR B NOFWYECKOM UEHTPE Nucka. TpeTha Januch MFT - taiin
pervcTpanmH, npUMEHACMBIA IR poccTanoRacHHA daitnos. CemuaiuaTas H
noceiyolHe JanHCH rnasoii afinopoil TabaHLE HCMOABIYIOTER cOBCTREHNO
drafnamm 1 KATANOCAMH Ha TOME.
aiinosan cuctema NTFS — 310 poccTanapnHBaeman daiinoBad CHCTEMA,
coveTalomas GrcTponeficTene dalinonoii cHCTEMb C OTNOMEHHOH 3aMUCchio W
MpakTHHECKH MTHOBEHHOE poceTanoBncHre. Kamaas onepaiia BEOA BEIBOOAE,
piMeHAoman afin Ha TOME NTEFS, paccMaTpHBAETCR daitnosofl cueTeMol Kax
TPAMIAKIMA W MOWET BHIMONHATHCA KAK HelenHMBli Gnok. TTpu MoaHGHKALHEH
dafina MOALIOBATENEM cepauc  thafina  perucTpauni HKCHpYET  BCH
uufpupmmmm, HeoBXOMMYI0 [N MOBTOPEHHA WK OTKATA Tpamn3akimH. Ecan
Tpan3aKiHA 3aBepuIeHa YCTEIHO, NPOHIBOAHTCR moanbukaums ailna. Ecam
per. NTFS npoM3BOAMT OTKAT TpaH3aKUMK, CIelyd HHCTPYKLUAAM B
HHGOPMALIHH OTMEHB. Mpw ofHapyxenHd B TpaHIaKIHH OLMGKH. TPAHIAKIHA
n 0BpaTHO.
"pﬂw:;ln:: ncoﬁ:mncn NTFS — oTfowexHas nepeiata (lazy commit) -
[1OIRONAET MUHHMHIHPOBATE 3ATPATH HA perucTPRIHID TpanzaKuuil 1 nogobna

oTnoMeHHON 3arHCH.
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WTFS noanep#HBaeT NNHHHKIE HMeHa ¢akinos (a0 255 cumponor). B

uMenn daiina wenoabiviotes caMBonm UNICODE, 9to nossonseT coanasats
dafinm, copepuaniie, HANPUMED, CHMBONEI KHPHRIHILL.

2.7 KnacendmKaums cHCTEMALIX NPOrpaMMm

Cucmesnsie npozpawssl NOAPAISAAKOTCA HA: Apaiigeprl, NPOTPaMMHEE
HONOYKH, BCNOMOTATENBHEIE MpoTpaMael (yTHanTs) [1].

Jpaiipeprl YCTPOHCTE - 3T0 CNEUMAALHBIE PEIMICHTHRIE MPOrPaMMEl,

KOTOpRIE AOTONHAKT CHCTEMY BBOJA/BRIBONA M obecneuwmmior obcnyxHBanKe

JAONONHHTENRHEIY BHEIWHWX YCTPORCTE HNM HECTAHJAPTHOE HCTNONLIOBAHWE
HMEMILMXCA YETPORCTE.
Mporpasmukie  obonouxk - obecnesmBaioT Haubonee yaoBHER ©
HarnAaEsil cnocol obINeHnA © KOMITRIOTEPOM, YWeM TATHRE cpeacTia (.
BenowmoraTenbHele NPOrPaMMBl (YTHIHTE)- K CHCTEMHEIM NPorpaMmMan
MOMHD  OTHECTH  ODIBIOE  KOAHYECTBO  YTHIMT,

T..  MporpaMM
REMOMOTATENLHOTD HA3HAYeHHS. Yame Boero HCNOABIYIOTCA CleaylOUIHe THIL

VTHINT:
- MpOTpaMMB  PE3EDBHPOBAHHMA - NOIBOARKT ORCTPO CKOMHPOBATE
HYAHYH HHPOPMALHID, HAXONALIYIOCE HA HECTROM JHCKE KOMNBIOTEPa;

- AHTHBHPYCHBIE MPOTPAMMB! -  NPEAHAIHAYEHE! /LI NPEIOTBPALIEHHR
zapamenna ITK;

- MPOrPaMMbl YNAKOBUIHKH (apXHBATORE );

- NMPOIPamMMBl PYCHOUKATOPE! - NPHCNOCA0NMBAIOT APYTHE NPOIPAMMbI
(ofsrame OC) And pafor ¢ pycckimi GykBaMi (TERCTaMH MONLIOBATENA);

- MporpaMMiel GNA SHATHOCTHEM KOMMOBIOTEPS - HO3BOJIRKT NMPOREPHTE
KOHQMIYpaLmo KoMnsioTepa i paboTocnocoBHOCTE ero yeTpOHCTE:

- MpOrpaMmMb! K3WH A8 AHCKA - YORCTPAIOT JOCTYN K MHQOPMAUMH HA

AMCKAX  NYTEM  OPraHH3AUMM B OnepaTHBHOA  naMaTH  ku-Oydepa,

cofgepaaliero Haubonee wacTo HCMOAbIYEMBIE }"‘Iamﬂ JHCKD;
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- NporpaMmel LA ONTHMAIAWAH AHCKA - noseonsioT obecneunts Honee
GuicTpail AOCTYN K HHGOPMALWN Ha THCKE 34 CYeT OMTHMHAIAUMA Pa3MElllEHHA
JAHHEY HA OHCKE,

- NpOrpaMMBl JIMHAMHYECKOND CHATHE JAHCKOB = CO3AAKT MECBAOIHCKH,
HHBOPMALIHA KOTOPBIX B CHATOM BHAE XPAHHTCA B Buae daiinos Ha oOBIMHLIX
(HacTORIIMX  AMCKAX) [K, wuTo MNOIBOASET XPAHHTH fHonbine  JaHHBIX
{ DriveSpase, DoubleSpase, Stacker);

- NPOrpaMMsl OFPAHHHEHHA AOCTYNA NOIBONRKOT SALIMILATE KpaHALHECE
HE KOMNBIOTEPE MAAHHBIE OT HEWENATCNBHBIX HIW HEKBATHHUMPOBAHHbLX

nofkIoBaTenei.

HanGonee WIBecTHbil WHTErpHpoBaHEK Habop nporpaMM Morton
Utilities, NO3BOMAONIME  HAXOAMTE W YCTPaHATh PasNHuHBIE oHbEn
KOMMbIOTEPE, MOBHINATE €r0 GuCTPOIeACTEHE, BLINONKATE AWATHOCTHEY H
npodmnaxTHKy cHoes. TTakeT nporpaMM, KOTOpWE MOKHO YCAOBHO PA3IEanTh

Ha 4 rpymnsi:
1) Recovery - yTHIHTH /18 BOCCTAHORIEHHA HHDOPMALIAH HA AWCKaX:
s Disk Doclor (nddexe) - ABTOMATHEECKDE YCTPAHERAHE HEKOTOPRX AzerToR
HA AHCKAX, MO-NPEKHEMY 1yHUIAR TPOTPAMME BOCCTAHORICHHA INCKOR,
o Unerase (Unerase exe), Smarican - pOCCTAHOBIEHHE YIANSHERRX dafinos W
KATRAOTOE,
«  Unformat (Unformat.exe) - soccTanoBnense yIancHHbX dailnos » kaTANIOrOE
WAl AACKE NOCRE ero PopMaTHPOBIHIA,
 Disk Editor - MODMEX YTRIMTE WCHONBIYEY YNYMIDEHHGR PEMmM
poccradortenns (Advanced Recovery Model,
2) SPEED- yTMAWTEl 414 NOBGILEHAA CKOPOCTH YTEHHAIIAMHCE Ha

OHCKE:
+  Spead Disk (Speeddisk.exe) - AehparcHTHPORIRIE sanmceil 1A JHCKIN.
o Norfor Cache, Calibrave, Neache2- conganne s 011 cnenHaisnoi ofaacTe
{x3ma), MoBLNLUONET CROPOCTE YTEHHA' JNMTHCH.
3) SECURITY - YTWaMTRl JAAR  3AIIHTH HHOOPMALKH ~ OT
HecaMEIHOHHPORAHHOTD NOCTYIA:

o [Disk Monitor - 1800MINAET TACK 0T FECARKIHORRPOBARAON 320HCH;
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= [iskReer - noBonAeT BmGpaTh pASHLE METONL  MULHTEL BAHMMX 0T
mofonsmRoTe LEIFIENES

*  Wipelnfo - N8 ¥IATEHHA KoHGHASHIHMATRHOR HHGODMAIINN,

4) TOOLS - ytuauTs ofilero HasHaYe HHA:

*  [Dhisk Tools - weoxoiMMa AnS BOCCTAMOBNEHHA NRCKET, 3 TAKME NOIBONRCT

CIEMATE AWCK JArPYIOTHEM;

Tmage u Rescir - COMIBET IMCK CIISCEHHA HIH CTPAXOE0MHYED KOTHE JAHHBIX:

* Syihvfo u Ndicg - ninbopaaiins o KOBGHTYPAINE B NTPOMIB0IHTENRHOCTH BRLIETD
KOMTEKITCRA,

*  DupDisk - nporpawya ayGIApoBaHaA THOKHX THCKOB

s NOC - pomoue npH HacTpofike pescimMon paboTel annaparyphl KOMOBOTERE;

= FileFind - 8 cymecTaywoumx daiinax;

®  Safe Format - ofecnequaact Suctpoe u Belonackoe hopuaTHpoRuHiEe:

Batch Enhancer (be.exe) - 3eT NPEKPECHYED) BOIMOKHOCTE ABTOMATHIMDOBTE

PYTHHHLIE ONEPATHE MOWCKE, NOCHEM0BATENRHOND NOJENISEHHA 1 BRIIOINENHA

BCCBOTMOKHEN Nporpass, pafotas ¢ nefl, AAME HOBHYOK © METKOCTLIO COTAACT

waolHoe, KPacOTHOE W IBYUALIee HKHO=MEH,

Kpode Toro, B COCTAR NAKETA BXOAHT OPHIHHATBHBIA  KOMEHIHBIA
npougccop  NDOS,  sminonssiomul - KpoMe BCEX  KOMAHA, uTO  gaeT
DITPEMENEHHEE NPEHMYLLIECTRA MONBIOBATENID, CPABHHTENEHOS TECTHPOBAHWE
CHCTEMBL, OMCKOB M MYTbTHMEIHS, NOIBOMAS OUEHWTH OwlcTponeicrane
KOMITBIOTEPA.

Texuonorua LiveUpdate xopnopauun Symantec, sxmouennas B Norton
LUtilities, nossonser ceoespemenno obHoBnaTe MNorton Utilities w daiing
onucaHns sHpycop. Livellpdate wcmonbiyer MOAEM MAW NOJKTNOMEHHE B
Internet nas apTomatHyeckodi 3arpysxe OOHOBACHMA HENOCPEACTBEHHO W3
Symantec.

2.8.06mune npurnnne apxusannn. Kiaccnpukauna metonon

Monapnsiomiee GONLITHHCTAO COBPEMEHHBIX (POPMATOB 3ANMCH JaHHBIX
cofepmaT MX B BHAe, yao6Hom ans GHICTPOrO MAHHOYIHPOBaHMA, 118
viiofHoro npouTenns nonslosartenaMy. [lpw IToM AaHHbie MHHMAKT 00beM

foMBIMA, YeM 3T fefcTenTensio TpebyeTed ANA MX XPaHeHHA. ANrOpHTME,
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HAIBIBAKOTCH
KoTopsie  ycTpanaioT HIGEITOUHOCTL  3AMACH  JAHHBIX,

ﬂ-ﬂFﬂpﬂ.‘l‘HﬂMH CHATHA NaHHbIX,
OrpoMHOE MHOWKECTBO NPOrpamMM ANA CHATHA NAHHKIX,

HAM ascoplmuany apyLadiil. B nacroswmes

BpeMA cyutecTayeT
OCHOBAHHEIX HA HECKD LKHX OCHOBHBIX cTiocoDax.

Mo
AArOpATMEL CRATHA JAHHLX 1O onpelenedHio HMEKT cpoeil OCHOR

BKDJHGM T‘:KCTe BEE rﬂ? A [a H Kaqyec BEHHO ]:I.EJI.IT{:JI Ha:
I . an HTME CHATH HHBIX T

KOTOPBIN
[y  anropHTMbl CHATHA fe3 noTeph, NMPH UCMONBIOBAHHH P

HH
naHHBle  Ha npHeMHoR BOCCTAHARNMHBAIDTCR Ge1  sanefiluWy  HIMEHEH

{(MCNOALFYIOTCH B xpunmcncremﬂ:
) ANrOpHTMBEl CHATHA C MOTEPAMH, KOTOpLIE YIAMHIT W3 NOTOES
Y BIx, Anbo
paHHE WHPOPMALHID, HEHAYHTENBHO BUHAIOUIYI0 Ha CYTh JaHH

efyac
pooblie HE BOCTIPHHHMAEMYIO yenoBEKOM (TaKMe ANrOpHIME &

paspaGoTansl TONLKO AR ayaHo- W BHISO- paobpamenHi).

CymiecTeyeT 182 OCHOBHEX METOMA apXHBAUMK Des noTeph:

- anropuTy Xadidmana (aurn. Huffman), OpHeHTHpOBaHHBI HA CHATHE
nocnenosatensHoctell GaliT, He CRAIAHHBIX memmy coboi; >

- ANropHT™ TNemmens-3uea (anrn. Lempel, Ziv), OpHEHTHPOBAHHEH HA
cEaTHE MOBBIX BHAOB TEKCTOB, TO £CTE MCMOABIYIOUGHT (aKT HEeOIHOKPATHOTO

& ii GaiT.
nosTopeHma "cnos” — oCneIoBaTeNhHOCTE

ARJ,
[NpakTiyecky Bee NOMYNAPHEIE NPOrPaMMEl apXHBALAH fes notepk (

RAR, ZIP 1 T.n.) HCMOALIYIOT oS bEAHHEHHE STHX BYX METOJIOB — ANTOPHTM

LZH.
2.8.1_ Anroputm Xadpuana

i
Jlawwsiit aTrOPHTM OCHOBAH Ha ToM akTe, YTO HEKOTOPLIC CHMBONEL H

cTE MOMYT
CTAHAAPTHOM 256-CHMBOIBHOTD yabopa B NPOMIBONBHOM TEK Y

EHHO, —
BCTPEYETRCA MAlle CpeaHETO neproaa NnosTopa, a ApyrHe, COOTBETCTR

CHMBOIOEB
pewe. CnenopatensHo, ecflH 78 3AMHCH pacTpoCTRaHEHHBIX

8, a anm
HCTIONLIOBATE KOPOTEHE noCeA0BITENEHOCTH BHT, JIMHOA MeHbUIE I
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WNHCH PEAKHX CHMBOJOB — ONHHHBE, TO  CYMMapumiii  ofwem dafina
YMEHBIUIHTCR,

XapdhMaH NPeAnowHI odYeHs NPOCTON ANTOPHTM ONPEleNeHHA TOro,
KAKOH CHMBON HEODXOAHMO KOAHPOBATE KAKKM KOZOM I8 MOTyMeHHA (aiina ¢
AnHHOH, oveHr OnHIKOH ® ero IHTPONMHE (TD ECTh nnlbopualluuuuuil
HacklueHHOCTH).  TlyeTh ¥ Hac ®MeeTca COMCOK  BCEX  CHMBOJOR,
BCTPEYAROUMKCA B HCXOOHOM TEKCTE, MPHYEM HIBECTHO KONHUSCTBO NOARIEHHI
KA¥/IOro CHMBONAG B HeM. BuimMmem Wi BEPTHXATLHO B PAJ B BAIE HYEEK
fyaymero rpada no mpasoMy Kpaw THcTa (pHe.2.3a). Bubepem asa cumsona c
HAWMEHBIIHM KONHYECTBOM NOBTOPEHH B Tekere (ecim TpH Wan Gonbluee
YHCI0 CHMBOMOB HMEOT OSHHAKOBBIE JHANCHHA, BRGHpasM Nio0LE 18a 03 HIX).
[lpoBeaeM OT HHX NHHHH RANERD K HOBOA PepLIMHE rpada W aNWUEM B Hee
IHAYEHHE, PABHOE CYMME HacTOT NOBTOPEHHN KaOOroe HI O0LeIHHASMBIX
cumBonos (puc.2.36). [anee we Gynem NpHHHMATE BO BHHMBHHE NPH MOWCKE
HAHMEHBLIHY YACTOT NOBTOPEHHA NBA OGLENHHEHHEIX VANa (A4 TOT0 COTPeM
HHUCTA B ITHY ABYX BEPIIHHAY ), HO GYOeM PACCMATPHBATE HOBYIO BEPLUHHY Kak
MOMHOLEHHYI) A4efiKy € 4ACTOTOH NOSBReHHS, paBHOR cymme uactor
MORBNEHHA [BYX COSAHHHBIIHXCA BepwuH., Byaem nostopats onepaumio
OOREAHHENHA BEPLIHA 10 TEX MOP, NOKA He NPHAEM K ONHOH BEpIlMHE ¢ MHCIOM
(puc2. 38 u 2.3r).

Paccrasum wa amyx pefpax rpada, MCXOOSUWHA M3 KOKIOH BEPLINHLL,
Gutk 0 B | MpORIRONLHO — HANPHMEP, HA KAKIOM BepxHes pebpe 0, a wa
Ka#aoM Hemnem — 1. Tenepr ana onpeleneHHA KOOA Kamool KoHkpeTHof
Oykesl HeOGXOAHMO MPOCTO NMPofiTH OT BEPIUHHEL 1epeBa 10 Hee, BhINHCHIBAA
HY UM W efHHHLIBE NO MAapuIpyTy cienoBadua. [na puc.2.3 cumeon "A" nonyuaer
kog "000", cumeon "B" - kon "01", cumBon "K" - xoa "001", a cumson "O" —
koa "1".

B TeopHH KoOHpORAHHA HEQOPMALHH NOKAILBACTCA, 4To Koo Xadduana
ABARETCA NpediHKCHEIM, TO €CTh KOO HHKAKOTO CHMBOMA HE ARNAETCH HAYANOM

koga gaxoro-nuio apyvroro chmpona. [IposepsTe 370 Ha HaWeM npuMepe. A |1
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sroro caedyeT, 410 koa Xaddmana 0QHOIHAURO BOCCTAHOBHM MOJy4aTeNen,
Jake ecqM He cOOBLUAETCA LAMHA KOMA KAXIOTO nepenanHoro CHMBOAA.
[MonysaTento TIEPECHNAOT TONLKO ACPERO Xathdmana B KOMIAKTHOM BHAE, 8
JaTeM BXOOHAS TOCHEJOBATENEHOCTH KOJOB CHMBOIOR AEKOAHPYETCH MM
casocTORTENsHO Ge3 kakoi-nuio IONOIHATEBHOR HHGOPMALIHH. Hanpumep,
mpK IpResMe "ﬁlﬂﬂﬂ-lmm{}ﬂl" WM CHAYANA OTAENSETCA nepdbiil cumpoa "B"
*(1-00010100001", 3aTeM CHOBA HAYMMAR C BEPLIMHEL aepesa — "A" "01-000-

10100001",
O . (O
W (

@
®
®

@
©

Puc.2.3. Anroputu Xadidmana

2.8.2. Aaropuw Jlemnean-3nsa

Knaccnyeckui anroper™ Jlemnens-3usa — LZ77, naisan HEIA TAK 00 FoLy
cpoero onyOAMKOBAHIA, NPelenkHO MPOCT. Ou dopMynHpyeTcs CledyIonHM
obpazom: "Ecnd B mpouenimes paHee BEIXOIHOM MOTOKE y#e BCTpEYanach
nonoGHas NocaenoBaTenbHOCTE GaliT, npuMeM 3aMHCh O &2 AMHHE B CMELIEHHH
oT Tekyilel NMOSHUMH KOpOde HEM CaMa 3Ta MOCAEIO0BATENBHOCTE, TO B
nuxmn;uﬂ faitn IANHCHIBAETCA CCBUTKA {cMmellenue, AARHA), @ HE CaMA
nocnenoarensuocts’. Tak pasa "KOJIOKOJI_OKOJI0_KONMOKOALHA
TAKOIHPYETCA KaK "KOJD(-4,3)_(-5,40_(-1 4 TIEHH".

PacnpocTpaHeHHEIH METO0 CHEATHA RLE (Run Length Encoding).

HD‘TﬂDhIH JaKAMAeTCH B JAMMCH BMECTO nocieoBATENRHCTH OJIHHAKORRIX
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CHMBOOB OJHOMD CHMBONA M MX KONHYECTRA, SRINETCA NOAKNACCOM JAHHOTO
anropurda. PaccMOTDHM, Hanpumep, nociegopatensHocTs "AAAAAAA", C
nomomsto anropytMa RLE owa Gymer sakonmpomana xak "(A.7)", B To e
BpPEMA €8 MOXKHO NOCTATOMHO XOPOLIO CHATE M ¢ noMoswo anroputva LZ77 .
"A(-1,6)". JleicTeuTennD, cTeneHkb CHATHA HMEHHO TaKoi
NoOCHefiOBATENLHOCTH WM Xywe (npumepHo Ha 30-40%), wo cam no cefe
anroputd LZTT Gonee yunpepcansH, B MOKET HAMHOTO My4ile obpabaTeiparh

NOCAEI0BATENLHOCTH, BooGIle HecwHMaeMEle MeTogoM RLE,

KoHTpoaLHBIE BONPOECH
1} Yo noHHMaeTea mog nporpamMMibiM obecnedennenm?
2) TpueeanTe knaccH(UKALHIO MPOTPAMMHOTD ODECTIEHEHHA.
3) Yro noHMMAETCS Mo onepanHoHHON cHcTemoi?
4) HaioeuTe ee ocHOBHEE §YYHKIIHA.

5) HazosHTe OTAHYMA CHMMETPHYHBIX M ACHMMETDHYHBIX ONEPALMOHHBIX

CHCTEM.

6) Kakwe TpefOBAHHA NPEIpABAKIOTCA K COBPEMEHHEIM ONEPaLMOHHEM
cHeTemam?

T) Moscharte ocobeHROCTH MODHIEHLIX OMEpalHOHNEIX CHCTEM,

8) Kaxue dafiionsie CHCTEMbB] ABNKIOTCH CHCTEMORH © OTHIOMEHHON 3anHCp0”

9} MNMoacHure TexHOMOrH0 B-tree.

10} TlpueeanTe KNaccHOHKALHIO CHCTEMHEIX TTPOTPaMM,

11} Yro noHHMAETCA NON ApXHBALHEHT

12) Toscuute ofilliHe MTPHHIKITE APXHBAIHH.

13) TpueeanTe npaMep pabothl anropHTMa Xadwhmana.



PA3/LEJT 3. ApxuTexTyphi BhLIMHCTHTEALHEIX MAIIHH 0 CHCTEM,

pepCNERTHBHBIE THIL (POLECCOPOR IBM

PaccmaTpHBas  apXHTCKTYRY DBM, BLUHCAWTENLHBIX CHCTEM, CYTNEp-
KOMIIBIOTEPOR H HHOPMALIHOHHO-BEYKCIHTENBHAIX cetefl ¢ 0By no3nuMil r:
afcTparnpysce 0T getanell, MOMHO BOCTIONBIOBIATRCH EnaccHbUEalien
Cxunnnkopita [ 2], NOCTPOEHHOM HA CREIYIOUMX ANEMEHMAX O BER TN,

- mpoyeceap xomand (IP - Instruction Processor) - Y HKIHOHANEHOE
ycTpoilcTso, paGoTalouiee KaK HHTEPIPETATOP KOMAHI (MOMKET OTCYTCTROBATE),

- npoyeccop dawnwx (DPF - Data Processor) - QyHKUHOHANBHOE
yerpoiicTeo, paGoTalomee Kak npeofpalosarens AAHHLIX, B COOTBETCTEHM ©
apﬂmumqacxnmn QMEPALHAMH,

wepapxus  nasamu  (IM - Instruction  Memory, DM - Data
Memory) -  IanoMRHaOEE ycrpoficTeo, B  KOTOPOM  XPAHATCA
JaHHbIE H KOMaHIL, TIEPECELIAEMBIE MEKIY NPOLECCOpaMH;

. nepexuouamets - 20CTpaKTHOS YCTPORCTRD, ofecneunBarLIe:
CBATL MEKIY MPOUSCCOPAMI  NAMATLHO.

Taxus oOOpaloM, WMElOTCA Mpoleccopsl M GnokM  MAMATH -
HHOPMaHOHHO-BBITHCIITENLHAS CPE/a H CpeacTal HOMMY TALHH H
KOMMYHHKQUHH =~ — KOMMYHHKALMOHHO-KOMMY TALIHOHHAR Cpelia. Bee amH
KOMMOHEHTH SKTHEHO MPHCYTCTBYHOT KAk B SBM, Tak B B BRMHCTHTENRHEX
cerax # cuctemax (cynepIBM).

1.1. Kaacenduxaunn Panuna

B 1966 r. M. ®muunom (Flynn) Gl MpeiioReH CReLyHILIHA Moaxed K
KnacCH{IMKaLMK  ApPXHTERTYP BEIMHCTHTEMBHBIX cHeTen. B OCHOBY (%0 T
MOJOXEHO TOHATHE NOTOKE, NOA KOTOPEIM NOHAMAETCR nocne10BaTeNEHOCTh
JNEMENTOR,  KOMAHL  WIH  JAHHBIX, ofpafaTeipaeMas  MPOLECCOPOM.
CoOTBETCTEYIONIAA CHCTEMA KAACCHQHKALMA OCHOBIHA HA PACCMOTPERHH AL

NOTOKOB MHCTPYKILMA W MNOTOKOS JAHHBIX W OMHCHBAET YeThipe GazoRLIxX KNAcca:
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1) Apxumernnpa QKO (SISD) oxsaThiBaeT Boe ONHONPOLECCOPHLIE W

OAHOMALIWHHEE BAPHAHTLL CHCTEM, T.8. © OJHMM BbluHcauTeneM. Bee JBM
knaccHyeckodl CTPYKTYPRl NONAJAKT B 3TOT KHacc. 30eck  Napanieinis
sI4MCNEHHA  obecrieuMBaeTCE MyTeM COBMEIUICHHA BHINOAHEHHS ONepauMi
OTAETBHEIMH  GNOKAMH  apAdMETHYECKO-ROrHYECKOrD  yeTpoiictea (AJTY), a
TaKME NapanensHoll  paGoTofl  yCTpofiCTE BEOOA-BEIBONA MH(OPMALMM W
nponeccopd. JaKOHOMEPHOCTH OPIAHHIALNH BRIMHCIHTEIBHOID NPOUSCCA B ITHY
CTPYKTYPEN OOCTATOMHOD XOPOIIO HIYHEHBI.

2 Apumexmypa OKMA (SIMD) npeanofaraeT cosfaHwe cTPYKTYR Bek-
topHod WK MaTpruHoil obpaborn. CHeTeMB 3T0r0 THNA 0DRIMHO CTPOATCA KAk
OIHOPOAHEE, T, 2. MPOUSCCOPHBIE INCMEHTR, BXOJALIHE B CHCTEMY, HACHTHYHEL,
H BCE OHH YNPARNMIOTCHS OfHOH W TOH We NOCNeloBATENbHOCTLIO KOMAM.
C)anake KakamA npoueccop obpabateiBacT cBoll nMotox gawAwx. Tloa sty
cxeMy XOpOILO MOAXOAAT 3agauu  obpaboTkW  MaTpuu MOM  BEKTOpPOB
{MACCHBOB), JA08YH  PelIEHHA CHCTEM  NHHEAHEIX W HENHHeAHLIX,
anrefpanydeckux o audapepeHimanbHbX ypasHeHWi, 1:aaaun Teopun noas u ap. B
CTPYKTYpax OJaHHOH AapXHTEKTYpPE KenaTensHo obecmevHpaTh CoOEOMHEHHS
MERAY OPOLUSCCOPAMH,  COOTBETCTEYIOMIHE PEANHIYEMBIM MATEMATHHECKHM
TIEHCHMOCTAM. KaK Mpasuno, 3TH CEAIM HANOMHUHAKOT MATPHUY, B KOTOpPOR
Ka#ciWil NPOUECCOPHBIA INEMEHT cBAsad ¢ cocenmumu. [To mawHoil cxeme
CTPOMIRCE cHCTeMB: nmepsad cynep3BM —  ILLIAC-IV, orevectsennwle
napannensisie chetemsl — [MC-2000, TIC-3000. Mgen sextopuoil oGpaboTkn
UIMPOKO WCMONBIOBANACH B TAKHX MIBECTHbX cynepIBM, wax Cyber-205 u
Giray=l, 11, I1I. Yikum sectoM nopnoOHBIX CHCTEM FBISETCA HEOOXOAMMOCTH
WIMCHEHHA KOMMYTOLME MWy TPOLECCOPAMH, KOTOA CBA3L MERILY HHMM
OTAWdaETCA OT MaTpHuHoi. KpoMe Toro, Kaace 38484, 10NYCKAMINN WHPOoKUH
varpuqislfi napannenwss, secema y3ok. Crpyktypel BC storo TtHna, no
CYLECTRY, ARTAIOTCA CTPYKTYPaMH CRSUHANHIHPOBAHHEIX cynep3BM.

TInementsl  TexHoaored  SIMD  peanwiopansl B npoucccopax  Intel,
Haymuas ¢ Pentium MMX (1997 r.).
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3) Tpemuitl mun apxamexmypst — MKQT (MISD) npeanonaraeT NOCTPOCHAE
cBOCODPAIHOND NPOLECCOPHOID KDNBESHepd, B KOTOPOM Pe3yibTathl obpaboTyi
MEPENaKITCa OT OAHOMO NPOTECcopa K ApyTOMY 110 UEMoYEe. Briroasl TAKOTO BHIA
ofpafioTkn NOHATHBL. [1poTOTHNOM TAKHX BHMHCTEHNAR MOMET CAYVANTE CXEMA
MoGOre  MPOHIBO/ICTBEHHOTO KOHBEHEPA. B compemennmx BM no amomy
NPHHLAITY PEANHIOBAHA CXEMA COBMCUICHHR onepaumi, B KOTOPOH NMapATLICIEHD
paboTaoT pasnitibie (YHKIHORANLHEIE finows, W KAKIEIH HI HHX Je08eT CBOH
yacTh § obmeM umxie obpabotkn komanmsi. B BC sroro THma KOHBEHEPL!
NOM#HE  0DpA3IOBEIBATE TPYNAL  NPOLECCOPOR. Onuakoe nNpH  Mepexoae  Ha
CHETEMHBI YPOBEHE OUEHE TPYHO BHIABHTH NO0GHMH peryAApHEIA xapakTep B
yHHBEpcANkHEIX BeMHCTeHAX. Kpome Toro, Ha NpakTHKe HEABIA ofiecneqdnTh 1
«fonBuryio AMHHY® TAKOMO Kopefiepa, pH KOTOPOH JOCTHTACTCA HaHBBICIIMA
spipext. Bmecre ¢ Tem xomselflepHan CXeM3d HAUINA NPUMEHEHHE B TaK
HAILBAEMEIX  CKATAPHBIX  NpoLeccopax cynep?BM, B XOTOpEIX OHM
NpPUMEHNIOTCH KK CRSUHANBHBIE TPOLECCOpE!l RUIA NOMNEPKKH  BEKTOPHO
ofipaboTM.

4) Apxumexmypa MEMI (MIMD} npeanofaraet, 4TO BCE npoLeccophl
CHCTEME PABOTAIOT N0 CBOHM TPOTPAMMAM ¢ COBCTBEHHLIM NOTOKOM KOMAHIL.
B npocreiiiie™ cTyae OHM MOrYT OuiTh ABTOHOMHBI H HEIABHCHMEL Taxkas
cxemMa Hcnons3oBanns BC  4acTo TNPHMEHASTCA HA MHOTHX  KpYTIMBEIX
BEMMHCTHTENENBIX UEHTPAEX A4 YBETHUEHHS NPONYCKHOH cnocofHOCTH UeHTpa.
Boasmofi HHTEpec NPEACTARIAET BOIMOKHOCTS cornacosanioll pabore IBM
(npoueccopos), Korga Kamasifl JMEMEHT ACTAST HACTh obwed  3anaum.
TMogobHele cHETEMBI MOTYT GbITE MHOTOMAUINHHEIMK H MHOTOTPOUECCOPHEIMHU.
Hanpusep, oTeqecTBEHHBIH NPOEKT MALIMHbI AHHAMHHYECKOH ApXHTEKTYPL!
(MIIA) - EC-2704, EC-2727 - mpeanonarai 0QHOBPEMEHHOE HCNOALIORINHE
COTHH MPOLECCOPOB.

Hanuvse Gonsmoro paysoobpaua cweten, obpasyouux knace MKMIL
(MIMD), aenaerT knaccHdukaino PNHHHA He NONHOCTEIO anexBaTHO.

Nleficraurensio W 4-x npoueccopuwii SX-5 xommamum NEC w 1000-

L]
npoueccoprbii Cray T3E monagaor B 3707 Knace, W 3T0 3acTARINET HOKATH

JpYTHE NOXGAL K KIacCHpHEALAH.

3.2, Knacendmraunn Txnoncona

E. Iixoscon npesnoaun nposoauts knaceupuxaumo MIMD-apxutextyp
Hi OCHOBE C‘l'pj'mpbl MAMATH H PLATHIENHA MEXAHHIMA BIAHMOOEHCTBHEA H
CHHXPOHHIALNMN MEKLY (POLECCOPAMM.

o cTpyKTYpe ONepaTHBHON NAMATH CYLECTBYIOLINE BRIMHCAMTCIbHbIC
CHCTEMEI IENATCA Ha ABe Goblne rPyniL:

- cHcTemsl  ©  oDwel NAMATBHY, NpAMO  AOpecYeMOl  BCEMM
NpoLECCOPAME;

- CHeTeMbl © pacnpejefncHHON TNAMATRI0, KAMIAAA YICTb KOTOPOH

OQOCTYTIHA TOMRKD ONHOMY MPOLECCOPY.

OaHoBpEMEHHO € ITHM H U MEKITPOLECCOPHOND  BRHMOJSHCTRHA
CYWECTEYIOT OBE ANLTEPHATHRER: 4Yepes pajgensesmble (ofllHe) nepeMeHHbIC
HITH © MTOMOLLLBND MEXAHHIMA NepenasdH lI!:-l:liﬁ-lll.ﬂl-]lll.ﬁ.

OcROBRIBAACE HAZ TaKoM JeneHHH, /DHOHCOH BBOOMT CACAVIOUWIME
HAHMEHOBAHNA [L1H HEKOTOPLIY KISCCOR:

- CuCMEWs © PadetReMOol MOMARTGN = BRIMHCIHTENBHBIC CHCTEMBbI,
HCnonbIyioWmMe  OBLUYI  palienseMyly TAMSTE U8 MEWNPOUECCOPHOro
BIAHMOIEHCTBHA ¥ CHHXPOHM3AUNH (knace 1);

- apxumexmyps ¢ nepedavert coofyentti = CHCTEMBI, B KOTOPBIX TAMATH
pacnpefencHa Mo MPOUECCOPAM, & ANA BIAMMOASACTEHA H CHHXPOHHIALHW
MEMOABTYETCA MEXAHHIM Nepeladn coobiuenni (knace 3

- eufipuduse aprumexsnpet = CHCTEMbl C PacrpeleleHHol NaMATLIO H
CHHXPOHMIALHER Yepes pailensemble nepeMeHnbe (Knacc 2).

33 Knacenpuxanna Baty

Mo suerno A Basy (A Basu), mofy0 NApamieibHy BhIMHCIHTEIBHYH
CHCTEMY MOMHO OJHOIHAYHO  OIMCATH  TIOCACNOBATENBHOCTBI)  PELUCHHH,
ITPHHATEIX HA 3TENC ©¢ NPOSKTHPOBAHHA, 8 CaM MPOUSCs [POeKTHPCBAHHA
NpecTAaBnTE B BHOE NepeBa. Ktﬂ}ﬂﬁ JAepeBa — ITO BbIMHCIHTEILHARS CHOTEMA, H
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nocieIVIOlHE  APYCH  fepesa, (UKCHPYR  YPOBEHb NApANNENHIMa,  METOA
peanHsalil  AIrOPHTMA, (APALIENHIM HHCTpyKUMil M cnocol  ynpasnexHs,
Moc e I0BITENEHG JONOTHAIOT IpYT ApyTa, HopMHPYA OMHCAHHE CHCTEMBI.

Ha nepsom JTane onpeaeiseTc, Kakoil yposers napaiieiuiva Henoas3yeT
BLMHCIHTENEHA cHcTema, (iHa W Ta We OMNEPAlHA MOWKET OJHOBPEMEHHO
BLITTOIHATLCA HAM NeNkiM HabopoM NaHHbIX, ONPENeNAs Napanie M Ha YpoBsHe
nanmex. CnocoBHOCTs BHAOMHATE Gosee OAHOH ONEpaUMH OANOBPEMEHHO
FOBOPHT O NAPANfIENHIME HA YPOBHE KOMaH, ECn KOMNLIOTED CIPOSKTHPORAN
TAK, 9TO ULEABE NOCAENOBATENLHOCTH KOMAHL  MOTYT GLITE  BRIOMHEHb]
OIHOBPEMENHO, TO NOBOPAT O MAPANNENHIME HA YPOBHE 3.

Bropoil ypoReH: B iaccHpUKAUMOHHOM JepeBe UKCHPYeT semod
peancayuy avopumva, C nosieHxes CREpXOONEIINXY HHTETPANEHEIX CXEM
(CBMC) cTano BOIMOWHEIM PEAIHIOBLEBATE AMNNAPATHO HE TOMLKO MPOCTHIE
ApHIMETHYECKHE ONEPatiK, HO H ATMOPHTMbI LIETHKOM. Hanpumep, OwicTpos
npeoGpasosanne Dyphe, NepemHoKeHHE MATPHLL H IPYTHE OTHOCATCR K Knaccy
Tex AArOpHTMOR, KoTOpsie MOTYT GbiTh ShexTHBHO pPeATHIOBAHL B CBHC.
Jlannpiit  ypoBeHb KIacCHRMKAUMK  pasienseT CHCTEMBI C annaparxoi
peanuiaumedl AITOPHTMOB M CHCTEMBL, HCTIIBIVIONUIHE TPAXHUHOHHEIA cnocod
MporpaMMHOT PEATHIALHH.

Tpetwil ypoBeHb KOMKPETHIHPYET Mun naparteiuima, HCTONBTYEMOTD
21 obpaboTkl MHCTPYKIMA MAlTHHb: KOHBCHCPHIAUNA HHCTPYKLUHA WM HX
HEWBHCHMOE (NapannensHoe) BRMOAHEHHE. B Gonbipedl cTeneHy »1oT Bmbop
OTHOCHTCH K KOMMBIOTEPAM ¢ MpOrpaMMuoil peaniiaumeli anropuTMos, TaK Kak
annapaTHas PEANMIAUMA BCErfia MPEANONaraeT MNapaniensHos HCMOMHEHHE
KOMAaH.

YerpepThii ypoBens NaHHOH KiacCHHKALMK ONpeleIReT enocod
YOPARNEHUS, NPHHATEIE B BRIMMCTHTENLHOR CHCTEME! CHHXPOHHBI HIH
ACHHXPOHHBIA, FCNA BHINOTHEHHE KOMAHA MPOHCXOOHT B CTPOTOM MOPAIKE.
ONpesenseMoM TONLKO CHIHANAMH TaliMepa i CUETHHKOM KOMAHA, TO TOBOPHT ©

cumxporHom  cnocobe  ynpasnewns. Ecau mns MHMUMAUME - KOMAHIE
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ANPEARASIOIIAMHE  ABAAIOTCA TakHe (axTophl, Kak rOTOBMOCTL J8HHBIX, TO

HaLUHHA NONAAAET B KIACC C ACHHXPOHHBIM YIPaRIeHHEM.

3.4 PVP-apxuTesTypa

PVP (Parallel Vector Process) - mapamsienssas BAPXHTERTYPA © BEKTOPHBIMM
nponeccopamy.  OCHOBHBIM  NpHIHaKoM PVP-CHCTEM  NBRSETCR  HaTHMHe
ACKMOPHO-KOMBETEPHBIY  NPOWECCOPOs, B KOTOPHIX NPEAYCMOTPEHBl KOMaHIH
oaHOTHIHOH  o0paloTkM  BEKTOPOB HEIABHCHMBIX  JAHMEIX, sdwpexTuno
BHNOAHAIOMMECS 1A KOHBEHCPHBIX  QYHKUHOHATLHBIX  yeTpoficTax. Kax
([PABKNG, HECKOMBKD TAKHX npoueccopos palorawT oonospemento ¢ ofwedi
nauaTeio  (awanorwano  SMP-Symmetric  Multi-Processing) 8 pamiax
MHOTONPOLECCOPHEIX KoRGHIypaunii. HeckoAbko TakuX yinos Moryt Gmrs
O0BCOHHEHB € MOMOLIBI0 KOMMYTATOpA. [Mockonsky nepenaua NaHHMX B
HEKTOPHOM (OPMATE OCYWIECTRAAETCA HAMHOTO GRICTpEE, YeM B CKAMAPHOM
[ MAKCHMATERAS CKOPOCTE MOXKET COCTABNATL 64 ['Gaift/c, 4To wa nsa nopaaxa
DLICTPee, YeM B CKANSPHEIX MAMKEAX), To npobnema s3anMonelicTBHS Mexay
IUTOKAMH JTaHHBIX TP PacHapauIeiHBANHA CTAHOBHTCA HECYIMECTBEHHON.
Takum obpatom, cucrembt PVP-apxuTexTypht MOIYT ABISTRCA  MAIIHHAME
oDIlero HAAHAYMEHHA fgeneral  purpose systems). OJHako, NOCKONkKY
HURTOPHBIE  MPOUECCOPH  BECEME  [OPOTH, 3ITH  MAMHHE  HE  SBISIOTCS
DOLEAOCTYMHEIMH,

Tpyaumne:  nporpammuposarns ua PVP-chcremax NPEIyCMaTPHBART
BERTOPHIALMIO [MKN0B (AN AOCTHRKEHHA ONTHMANLHON NPOHIBOAHTEALHOCTH
FUIFIOTO MPOUECCOpa) M HX pacnapanne]HBaHNe (18 OAHOBPEMEHHO FATPYIKH
HECRUIBKHY TPOLECCOPOB OTHHM NPHICHKEHHEM ).

Ja cuer Gonbwoi duanseckod namMaTh (gonm TepaBaiita), name naoxo
FENTOpHiyemble 3anauu wa PVP-cucremax pewawortca GmicTpee, uem Ha
CHCTEMAX CO CKANAPHBIME NPOLECCOPaMH,

1.5 Kaacrepuas apxurextypa

HKnracmep npencrasnser coboil asa wim Gomee KOMIBOTEPOR  (4aCcTO
HibiBaeMBIX  YIMAMM), KOTOpbIC OOBENHHAKTCA C NOMOWILIO  CETEBBIX
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rexnonoruii  Ha  Gase UMHNOA  SPXMTEKTYPBl MM KOMMYTaTOpa  H
npe,:mc*ramnmmn MONBIOBATEMNO B KAUECTRE CAHHOID HHBOPMALHOHHG-BI-
yHENHTENEHOTD PECYPEa. B kauecTBE YWIOB KMACTEpA MOIYT BHICTYNaTh
cepsephl, paboume CTAHUMH AnH ODBIMHBIE NEPCOHATHHEE KOMOBIOTEPHL.
TMpensylecTso  KAACTEPHIALHE an8  MOBHILEHWA paGorocnocobHOCTH
CTAHOBHTCA OYMEBHOHBIM B CHY43E chon kakoro-nubo yina, mpH ITOM
ApYTOfl yIen KIacTepa MOMET BIATE ia ceba HATPYIKY HEHCTIPABHOTD ¥31d,
W NoABIOBATEAM HE 3AMETAT NpephlBaHuA B aocTyne. BoiMOKHOCTH
saciuTabupyeMOCTH  KIACTEPOB NOIRONAIGT  MHOTOKPATHO YBENHYHBATH
NPOH3BOIHTENBHOCTE npunoxkenwii nax Gonsmero HWcaa noAkIoBaTENEA
rexuonornii  (FasuGigabit Ethernet, Myrinet) wa Gase WHHHOA
APXMTEKTYPsl HWIH KOMMYTaTOpa. Takne cYNEPEOMABIOTEPHBIE CHCTEME
QRAEIOTCA CAMBIMM ACINEBBIMH, MOCKONBEY cofupaiores Wa Oale cTaH-
JAPTHRIX ~ KOMIAEKTYHLWHX  IAEMEHTOR, NPOlECCOPOB, KOMMYTATOPOB,
MCKOBONOB H BHEUIHHX YCTPORCTR.

VenoBHOE NENEHHE KNACTEPOB HA KNACCh NPEANOKEHO A. PanacackuM
u J1. Danaiisom:

- nepebiil KAGES - MAIIHHA CTPOHTCR LENHKOM M3 CTAHAAPTHBIX aAeTaied,
KOTOpBiC MPOJAKT MHOrHE MPOMABLEI KOMITBIOTEPHEIX KOMIOHEHT (HHIKHE
uensl, mpoctoe oDCNYKHBAHWE, ANMAPATHBIE KOMTOHEHTE AOCTYMHB H3
PATIHYHBIX HCTOYHMKOB),

- emopoii kace - CHETEMA BKAKOHACT AKCKAMIHBHEE HIH HE WHPOKO
PE-CTIPDCTFHHEI-IHH': AeTanM, T.e, MOKHOD A0CTHYE OUCHE KDPBU.IEF! PO
BOOMTENBHOCTH, OHAKO TpH Gonee BRICOKOH CTOHMOCTH,

KnacTepsl MOrYT CYWECTBOBATE B PAMIHYHEIX KOHGHIYPaIlHAX.
Haubonee ynoTpefnseMsiMi THNAMHA KNacTepos ARAAKTCR: CHCTEMEL sicoROR
HANCWHOCTH, CHCTEME! A BHE-GKGHPUHSEDEHTEHBHHI B-I:I‘iHl:.I'IEH}'I:ﬂ;
MHOTONOTOTHELE CHETEMB.

Knacreph! ANA SWCOKORPOUIBOOUMETLHBIX Bbl yucAeMut NPeIRAIHAMCHE

N8 NAPAANENLHEIN PACHETOR. 3TH KNACTEPh oBbrno cobpansl W3 GoALLIOTe

&9
yHCcna KoMmbioTepoB. PaspafoTke TakWx KAACTEPOE ABAACTCA CNOWHEIM

MPOLECCOM, PEATHIOBATE NoaobHyto cXeMy YIBETCH JANCKD HE BCETLa, H OHa
DOLIYHO NPHMERZETCH NHIE ANH HE CAHILKOM BONBIIKY CHOTEM.

Muceonomounste cucmemsl WCNONEIYIOTCA 1 ofecneueHua elHHOMo
untephefica ¥ painHuHBIM PECYPCAM, KOTOPHWE MOPYT CO BREMEHEM Npo-
WIBONLAO HAPANIMBATECA (MW coxpawarhes) B paamepe. Hanbonee obuwinii
npusMep IToro npeacTasaaet cobioll rpynna Web-ceprepos.

ApXHTEKTYpa KnacTepHoii cHeTembl (Cnocof coegMHCHWA NPOUECCOpoB
JPYT © Opyros) onpelenseT e NpoHIBOMHTENEHOCTE B Donsied cTENCHH, YeM
THN HMCMONBIYeMbix B Hell mnpoueccopoB. KpuTuueckum nNapaMeTpoM,
ENHANOIIHM HE BENMMHHY NPOMIBONHTENBHOCTH TAKOH CMCTEMBI, SBIACTCR
paccTORHME MeRkIy MpolieccopaMy. Tak, coeaMHHB BMecTe 10 nepcoMansHmx
KOMMEIOTEPOB,  MOWHO  MONYYMTh  CHCTEMY — AAA NpOBENEHAA
BHCOKONPOHIBONHTEIBHEIX BEIMHCIEHNHH. Tpofinema, ogsako, GyneT COCTOATH
B saxowmnedmn wambonee sddexTHeHoro cnocofa COSNHHEHHN CTAHAAPTHBIX
CPencTB APYT € APYTOM, MOCKOALKY NMPH YBEIMHEHHH NPOMIBOAHTETRHOCTH
kak/aoro nponeccopa B 10 pas NpOHIBOAMTENLHOCTE CHCTEMB! B LIZIOM R 10
[)a3 He YBETHHHTCH.

HanBonee ecTECTREHHBIM MPEACTABISETCH COEIMHCHHE B BHAE MIOCKOA
PELIETKH, TAE BHEUIHHE KOHUE HCMONBIYIOTCR NS NOACOCAHHENHA BHEMIHHX

yerpofiers (pue3.1).
KOMRCTRR IR COR

Puc.3. ] .Cxema coefiHHERHR MPOLCCCOPOB B BHIE
iockofl pelleTKH
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Teopus ke MOKAILIBACT (2], 910 €CN B CHCTEME MAKCHMANEHOE paceToaHHE
semly npoueccopamu Bonsie 4, To TaKkas cCHCTeMa He Moker paboTate
ek THEHO.

Hanbonee HpexTHBHON CUMTAETCA APXHTEKTYPA C TONOAOrHER «ToAcTOro
aepesan (fat-tree). ApxutexTypa «fal-iree» {hypertree) npennokena Jledsepconom
{Charles E. Leiserson) 8 1985 r. [Npouieccopsl A0KANHIOBANEL B NTHCTHAX Aepesa. B
70 BpeMs KAK BHYTPEHHUE Y3ibi IePeBa CKOMNOHOBAHE! BO BHYTPEHHIOW CeTh
(pre.3.2). Tloasepenss MoryT oDWATECA MERAY coboii, we sarparyeas Bonee

BRICOKHY YpoBHel ceTH.
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Puc.3.2 Knactepas apxutextypa «Fat-treen:
a - BHA «cOoKy»; O - BH]I CBEPXY®

B knactepax, KaKk NPaBuio, MCNONEIYIOTCA OMEPalROHHbIE CHCTEME!,
cTannapTHEE 418 paborux crakumfi, gawme peero, cpoboAHO PAcTPOCTPAHAEMENE
— Lirame. FreeBSD, BMecTe €O CREUHANBHEIMH CPEICTBAMA  NOLISPHKH
NAPANTENEHOTO APOIPAMMHPORRHUA W GANAHCHPOBKH HArPYIKH. TMpu pabote ¢
KiacTepami Tax e, kak u ¢ MPP cHCTeMamu, HCMOMLIYIOT TRK HAILIBACMYTO
Massive Passing Programming Paradigm — napaaursy nporpaMMHpOBaHis c
nepegasiedi nanubix. Jlewesusng nogo0HeIX CHCTCM obopayuBaeTca GOABILIMMH
HAKTAIHEIMH PACXOLAMH HA B3aMMOEACTEHE NapanIenbHelx MPOLECCOR MERTY

coBoil, 4T0 CHIBHO CYAIET NOTEHIHATLHEI KNace pelliaeMelx 3anal.

Tl

3.6 MepenexTnBnEIe THRL npoueccopos IBM

3.6.1 AccounaTHBHBIE NpOUECCOPLI

Tpaanunonnas adpecras ofipaGoTka aHHBIX, rAe NOCAELHME ACTAKHE
OBITE NPeJCTARIEHE B BHIE OMPAHHYEHHOTO KOAHYECTBA (HOpPMATOB (HanpuMep,
MACCHBBL, CNHMCKH, 3aMMcH), OOYCIORNHBACT TPOMOIIKOCTh  ONEPALMOHHEIX
CHCTEM W CHCTEM NpOTPAMMHMPDOBAHHS, 2 TAKKE CTYKHT NPEnATCTBHEM K
COBIAHHID BBIMHCIHTENRHEIX CPEACTB ¢ APXHTCKTYPO#H, OpPHEHTHPOBAHHOA Ha
fonee sphpexTuBHOE HCTIONBIOBAHHE NAPANNEIHIME 0GPABOTKN AAHHBIX 2]

AccouMaTHBHBIA cnocof  ofpafoTkM AaHEBIX noseonser npeoponeTs
MHOTHE OrPAHHYEHHA, MPHCYLITHE ANPECHOMY JOCTYITY K [IAMATH, 34 CYLT 3ANaHNA
HEKOTOPOTD KPHTEPHS 0TOOpa H NpoBeieHue TpefyeMuly npeobpajonannii TonsKo
Hid TEMH JAHHBIMM, KOTOPBIC YAORACTBOPRIOT ITOMY KpHTepHio. Kpurepmem
orhopa MOMET GLTE CoBNatenHe c MOGHIM IMEMEHTOM JAHHBIX, JOCTATOMHBIM
AR BROENCHHA MCKOMBIX JIAHHBIX M3 BeeX nasHHbiX. [lowek nanmex Mower
MPOMEXOIHTE MO PparMenTy, MMeroweMy GOMBLIYI0 WIH MEHBUIYIO KOPPENALHIO
© ATAHHEIM VIEMEHTOM JAHHELX,

Ecnu peathsyercs Toakko accoumarnmas seifopka ¢ mocaemyrousm
MOOUEPEAHBIM  MCIIONLIOBAHKEM HAMJCHHWX JAHHBIX, TO [DBOPAT 0O
ACCOLMBTHBHON NAaMATH HAW namat, agpecyemofi no cozepmmmomy. [pw
AUCTATOYHO MONHOR peannIauMy Beex cBolicTs accoumarnsuofl ofpaGoTkn
HEMONLIYETCA TEPMAH acconuamuersiii npoyeccop.

3.6.2 Kaerouneie n JIHK- npoueccope

B HacTodwee BpeMa B NOHCKAX PeanbHON ATbTCPHATHBAL NOAYNpo-
BOZHHKOBLIM TEXHOJOTHAM CO3IAHHA HOBBIX BRIMHCIHTENbHEIX CHCTEM, YYEHBIE
obpawaoT Bee Gonbilee BHHMAHME Ha GMOTEXHOTOTHH, WIH SuoKOMIBOMIUNS,
KoTopwii  nmpenctannaet cobofl rpaa MAGOPMALMOHHEIX M MOmEKYISPHBIX
PEXHONOTHA. BHOKOMNBIOTHH TIOIBOMACT PCINATE CAOWHEIE BLIYHCANTEIbHEIE
JANAYM, TONEIYACE METONAMH, NPHHATEIMH B GHOXHMHH W MONEKYIADHO
DHomormm, OPraHHIYA BBLIYHCNEHHE C© NOMOIIBO XHBWX TKaHeH, KACTOK,

BHpycos n Guomonexyn. Hanbonsiiee pacnpocTpasenye mo Tydun NOAX0M, F1e 8
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KAYECTHE OCHOBHOTO MEMEHTE (MpoUSCcOpa)  MEMONBIYIOTCH  MOTeKymkl
AE3OKCHPHOOHYKIEHHOBOR KHCIOTH,

LlentpaisHoe MecTO B ITOM MOIXONE JaHMMaeT Tak HalbBacMblii
JIHK-npoueccop. Kpome JHK » xauectse Guonpoueccopa MoryT Owmite
HCMONLIOBAHE] Takwe Benkoske Monexyns B Guwonorwseckue membpansl JTHE-
NpoLecCOpsl, XapakTepuiyemeie CcTPYKTYpoll M HaBopom KoMaHz. B nanxom
chyuae CTPYKTYpa npolieccopa — 310 cTpyktypa monekyas JIHK, a uaGop
KOM3Ha — 9T0 nepedeHb OHOXHMHMECKMX OMEepatqi Ham MOomeKynamMH.
Mputusn  yeTpoficTea  komnetoteprofi  [IHK-namste  ocwoBan  Ha
NOCACIOBATENEHOM  COSTHHEHHM  HETRIPEX  HYKNEOTHIOR  (OCHOBHEIX
gprnkos  JIHK-uenun).  Tpw  nyxaeoTHaa, coeamHsace B awboil
NOCNENOBITENEHOCTH, O0patyIoT JMeMeHTAPHYI0 R4efiky NamaTh — Kodow
Koaonw 3atem dopmupytor nems JIHK. Ocxosras Tpyanocth B paipaforke
JHK-koMOsi0TepoB CBA3aHA ¢ NPOBENCHHEM WIBHPATENLHEIX OOHOKODONNBIX
peakunii - {manMogeHcTEM) suytpy  uenn  JHK.  Cywecteyer
IKCMEPHMERTANEHOE oDopydoBanHe, No3BONAOMEe paboTaTs ¢ OAHAM HI
1020 kononos wnu momexyn JHK. Jlpyrof npofinemoi ssasetcd cavochopra
JHEK, npusonsmas k motepe wudopmaunn. Ee npeogonesalot BsenenneM B
KNETKY CNEUHANBHMXY BCIIECTHE, NPeAOTEPAMANUINY XHMHAYECKY O pcauu}im
caMocDOPKH.

[epeyio Monens GHOKOMIIBIOTEPA (B BHIE MEXAHHIMA H3 [IACTMACCH) B
1999 r. cosgan M. Uanupo #3 BeiMaHORCKOTO HHCTHTYTA ECTECTBEHHBIX HAYK.
Ona wmwTepoBana paforTy «MOTEKYARpHON MallMHbl» B AHBOH K7eTKe,
cobuparomeil Bemkossle Moteky sl no kHGopmatst ¢ JJHK, nenonsiya PHE &
kauecTee nocpennnka meaay JIHK u Genwow.

B 2001 r. lllanupo yoanocs peanHIoBaTh BhMHCIHTEILHOE YCTPOACTEO Ha
ocuose [THE, kotopoe momer pabotaTh MOYTH €3 BMEILATENLCTHA HENOBEKD.
Cuctema  uMuTHRYET Maumuy Thopunra — oady H3  (PYHIAMEHTATBHRIX
abCTPaKUMH BEYHCANTENEHON TEXHHKH, KOTOPas TEOPETHHECKH MOMET PellHTL
MoGyI0 BEMHCTIHTERBHYIO 3aaavy. [1o ceoeil npupoge monexyael JHK paGotaor

T3
AHATOTHYHEIM  00pa3oM, pacnajasck u pekomGHHMPYS B COOTBETCTBHM
HHpOPMAUNER, 3AKONMPOBAHHON B UEMOYKAX XHMHMECKMX COEIMHEHMI.
FWWWTWMHHPD@WHB
COCTORMMX H3 AByXx uenedt momexynax [IHK u cmewmsaer ux c asyms
EpMEHTAMM.

B konue despana 2002 r. nowswnocs coobimense, 4to dupma Olympus
Optical npeTenayer Ha nepmencTso B coalakKM KoMMepseckod pepcin JIHK-
KOMIMBIOTERE, NPEQHAGHAYEHHOrO ANA TEHETHYECKOMD anankia. Mawmua Beina
COLAAHA B COTPYIHMYecTBe ¢ Aonentom Tommiickoro yimpepcutera A. Tosma.
Kowmnwiotep, noctpoennwii Olympus Optical, umeer monekynspuyio w
MEKTPOHHYHe  cocTaBnmompe. [leppas w3 HEX OCYILECTRNSET XMMHMECKHe
peakumn  Mexdy wonexkynamu JIHEK, ofecneunsaer nowck w  BsUieneHme
peIyNbTaTa BUYHCIEHHH, BTopas - ofipabaTeiBacT HHOOPMALHIO H AHARMIHpYeT
MOAYHEHHBIE PETVILTATEL.

3.6.4 Knetounsie KoMOLIOTEPS

KiaeToutbie HOMIBOTEPE MPENcTABASIOT COBOMR CaMOOPraHHIyIOUECH
HOMOHKH PAsaMYHLIX «YMHBIXY MHKPOODMAHHIMOB, B MCHOM KOTOPRX YAATOCE
HEAWMHTH HEKYI0 JOTHYECKYH) CXEMY, KOTOpaR Morna bl aKTHBHIHPOBATECH
B MPHCYTCTEHH onpelenenHoro sewecTsd. Jina oTofl oeam wmeannuo
nonownu Gl GakTepHH, CTAKAH ¢ KOTOPHIMM M npeactasnan 6w coGoi
koMmbioTep. [NaBHbM CBOHCTBOM KOMMLIOTEPA TAKONO POJA ABARETCA TO, HTO
KUKIAE HX KNETEA MpeéacTaBaseT coboll  MAHHATIODHYIO — XHMHMECKYIO
TaGopatopmio. Ecan GHoopranMiM  3anporpaMMHpOBAH, TO OH  MPOCTO
NpOHIBOAMT  HY#Hble peutecTsa.  [JlocTAaTOYHO BLIPACTHTE OOHY KNETKY,
OONAAAOUIYI0 JANAHHMMH KaHECTBAMH, H MOKHO NErKo W GhICTPO BHIPACTHTH
THCAYUM KNETOK ¢ TAKOHA e nporpaMMo,

Ocuopxas npofinema, ¢ KOTOPOI CTANKHBAIOTCA CONATENM KNETOUWHLIY
(HOKOMNBIOTEPOB, — OPrAHMIALME BCEX KIETOX B enuHyw pafoTanutyio
tacTemy. Ha cerogHAwHmi JeHe NPaKTHYECKHE JOCTHAEHHA B obnacTw

KIETOUHEIX  KOMNBIOTEPOE HANOMMHAKT focTiokenHda 20-x rr. & obnacti
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JaMNOBEIX H NOXYTPOBOIHHKOBRIX KOMIBIOTEPOS. Cefiuac 8 JlaGopatopan
MCEYCCTBEHHOTO HHTEANEKTA MaccauyceTekoro TEXHOAOMHYECKOrD
YHHBEPCHTETA COBAAHA KICTKA, cnocobHas XPaHHTL HA FEMETHYECKOM YPOBHE
omun GuT wndopmaunn. Taoxke paspabaThiBaloTCA TEXHONOTHA, MOIBOREHHE
cauHuEON DAKTEPAN OTHICKMBATE CBOWX cocened, oBparoBLIBaTE © HHMM
YIIOPAIDUEHHYIO CTPYKTYPY W OCYIECTRAATE MACCHE MapaienbHLIX ONepatHii.

K QOCTOMHCTBAM, BHIOQHG  OTIHMMIOWIMM  GHOKOMMLIOTEpLE  OT
KOMTTEIOTEPOB, OCHOBAHHEIX HA KPEMHWEBBIX TEXHONOTHAX, OTHOCATCA:

. Gonee MpOCTAN TEXHONOIMA  HINOTOBMNCHHA,  He Tpebyowaa A8
cpoell  peanMIauMM  CTOMb  KECTRHX yonosuil, Kak MPH  NpPOHIROICTEE
NoOAYTPOBOIHAKOB,

. menoneIoBaHEe We GWHapHOro, a TepHapWoro koaa (WhdopMalia
KonMpyeTcs  TPONKAMM  HYKAEOTHAOB), 4TO TOABOAMT  TIpH MEHBILEM
KOAHYECTEE waros  nepebpare  Gonbulee  HHCNO  BAPHAHTOB
NP AHATHIS CAOEHEIX CHETEM;

. MOTEHUMANGHO WCKMHOYHTENBHO — BHICOKAS  OPOMIBOIMTENLHOCTE.
xoTopas Mower coctamname no 10'' omepauni B cexymay 3a cuer
uﬂl-l{!ﬂptHE'HHDm BCTYTINEHHA B pEAKLHEY TPHANTHOHOB MOTTEKYN
JHK;

- BOIMOKHOCT XPaHWTE JaHHMe ¢ MAOTHOCTHIO, BO MHOTO P&
npessInalomed MoKaATeTH ONTHHECKHX AHCKDR

- HCETIOMHTENLHO HWIKOE 3HepronoTpelnenie.

(OHaKo, HApAAY © OYEBHAHBIMH JOCTORHCTEAMM, DHOKOMTERITEPE] AMEHYT
H [‘j"IiIJ.l:I:THHH‘HE HENOCTATEM, TAKHE Kak: CAKHOCTE ©0  CYHTHIBAHHEM
PEIVILTATOR, HHIKAA TOYHOCTH BLIMHCIEHHI, CBA3AHNHAN ¢ BOIHHKHOBSHHEM
MyTauwi, NPHIRNAKHEM MOTCKYN K CTEHKAM COCYOOB W T. [.; HEBOIMOMHOCTR
ATHTETBHOTO XPAHEHHA PETYNLTATOR BHMHCHSHHHA B CBAIH C pachiafoM JHK &
TeueHHE BPC‘HCHH_

31,6.5 KoMMyHHKALHOHHLIE NPOUECCOPE!
K oMMyHHKAIWOHHRIE MPONECCOPLl — 3T0 MHKPOHIEL, ABIAKALIHE CODOR

75

HEWMTO CPEAHEE MENUY MWECTKHMH CNEUHANHIHPOBAHHbIMH  HHTCTPATLHEMH
MHKpOCXEMaMH M rufikAME  npoueccopami obwero Haiwavenus.  Mnaes
CO34aHHA MPOUSCCOPOR, NPEAHAIHAMEHHLIX IR ONTHMHIALMK ceTeBoll paboTe,
W TIPH ITOM JOCTATOMHO YHHBEPCATBHBIX JUTA NPOTPAMMHOR MOgHdMKaLnH,
pOAMNACh B CBAH C HEOOXOAMMOCTBIO YCTPAHMTE PAlIHYMA B NOAXOAAX K
COTAAHHIO NOKAABHBIX CeTell (PAMIMYHLME MOAXONM K APXHTEKTYpPE CeTH,
KNacCHGHKALLIN NoTOKOB H T. A) KoMMyHHMKaUMOHHBE [POUECCOPSI
NPOTPAMMHEPYIOTER, kak # npussiumie [NK-npoueccopsl, Ho noctpoeHs! ¢
¥HETOM CEeTEBBIX 34184, ONTHMHIHPOBAHE! A ceTeBol paboTsl, M Ha WX OCHOBE
NPOMIBOAKTENN (KaK Npoueccopos, Tak ¥ ApYroro ofopyaoBaHHs) colgawoTr
nporpaMMHoe ofecnedeHne il ] cheuHpHIBcKHY NPHACHKEHHH.
KoMMYHHKAUMOHHBIA NPOUECCOp HMeeT coOCTBEHHYIO NaMATh M OCHALIEH
FHCOXOCKOPOCTHRMH  BHEIUNHMH KaBATAMH N8 COENHHEHHA C APYrHME
NMPOUECCOPHBIMA - Y3TamMi.  Ero NpHCYTCTEME NOBONAET B 3HAMHTENBHOH
vepe 0cBOBOANTE BRIYHCIHTENEHEHA NPOLECCOP OT HArPYIKH, CBAIAHHON C
nepenatiell  cooDWIEHNH  MemIY nNpoUeCCOPHBLIMM  yinamu, CxopocTHoi
KOMMYHHKAUMOHHBIA npoueccop ¢  RISC-agpom nossonser yopapnsts
OOMEHOM JaHHBIMH 10 HECKONRKHM HEIABMCHMBIM K3aHANAM, NOLACPHHBATE
PAKTHYECKH BCE  PacnNpoCTPaHeHHBE ApoTowons ofmena, ko w
ihdexTHBHO pacnpeseadTs W oGpafaTeiBaT NOCHELOBATENBHBIE NOTOKM
TAHHBIX ¢ BPEMEHHBIM Pa3ieleHHEM KAHANOB.

L6.6 Heiiponusie npoueccopi

Oawo w3 wawlonee nepcnexTHBHLIX  HANMpaBncHWi  paspaboTi
NPHHUHIHATEHO HOBBIX APXHTEKTYP BEMHCIHTENBHELX CHCTEM TECHO CBATAHO C
COIAHHEM KOMIOLIOTEPOE HOBOMO [IOKONEHHA HA OCHOBE NpUHUMTOR obpaboTin
HIUGOPMALIHK, JANOMEHHBIN B HOKYCCTBCHHBIX HelporHEIX cetax (HC).

Mepawe npaxTyeckue paloTel MO HCKYCCTBEMHbBIM  HefipoceTaM M
HEApOKOMNBIOTEPAM HAYATHCE eule B 40— 50-¢ . [Toa netponnoi cemsrn obisiMHo
TOHHMAKT  COBOKYMHOCTE INEMEHTApPHBIX npeobpazosareseli  wndopmaumus,
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HATLBAEMBIX HETPOHAMLL KOTOPBIE ONpeieneHiM obpasom COCNHHEHE! YT ©
ApYTOM KaHatamu oOmMena HEDOPMALIHK CHHORMIMECKIMI CRRIRMLL

(JOHEM H3 OCHOBHEIX JO0CTOMHCTRE HERPOBLIMHCIHTENA ARARETCA TO, YTO 10
OCHOBY COCTARNAIOT OTHOCHTCABHO [TPOCTRIE, Hallle BCEMD OAHOTHNHBE 2TEMEHTR,
uMETHpYIime paboTy Hefiponos modra. Kamoeii welipoH xapakTepHIveTcs
CHOMM TEKYLULHM COCTOAHKHEM MO AHATOMHH C HEPBHEMH KNeTKAMH IOJ0BHOM
MO3Fa, KoTopsle MOryT GuiTh BO3GY#AeHEl WIH 3aTopmowensl. Ox olnagaer
rpynnoll clvarcos — OJHOHANPARNEHHEIX BXOAHBIN CBA3EH, COSNMHEHHBIN ©
BLINOJAMH JPYTHX HEHPOHOR, & TAKKE HMEET Kool — BRIXOIHYH) CBAIE JAHHOMO
HefipoRa, © KOTopoH CHTHAN (BO3IOYHCIEHHA WIH TOPMOWKEHMA) MOCTYTIACT Ha
CHHANCH chenylomx Heliponos, O6muA BRI HelipoHa npuseneH ua puc.3.3, a,
b BUA HeltpoceTH, 6. '
W{ﬂ

iy Cnos 1 7400
"y W

Puec.3.3. Heiipon u HeiipoceTs
Kam e cHpanc xapakTepsiyeTca seiuyunon CHHONMUYEcKon CaTs WM c¢
BECOM W, KOTOPHIT N0 QUIHYECKOMY CMBICTY IKBHBANEHTEH MIEKTPHHMECKOH
nporoaHMOCTH. Texyllee cOCTOAHME HEMPOHA ONPEASNAETCA KAK BIBCLIEHHAR

CYMME 2r0 BXOMHKIX CHIHANOB:

5= i.-'l:‘-wr- i
=l

Buixon wefipona ecTh dWHKUMA €ro cOCTOAHMA: V=f{5), KOTOpaA Ha3ILIBACTCH

akmusayuonsod.  CocTosukA  HefipoHOB — HIMEHAIOTCA B Npougcce

"
DYHKUHOHHPOBAHHA M COCTABAIOT KPATKOBPEMEHHYIO NaMATh HeHpoceTh.
Kakaniii HefipoH BBIMHCASET BIBELIEHHYK) CYMMY NPHIIEIIINX K HEMY NoO
CHHAMNCaM CHIHANOB H OPOHIBOIHT HAL Hefl Heannefinoe npeobpazoBanie.

B oTmHYHe OT TPARHUMOHHBIX BRMMCTHTENBHBIX CHCTEM HEApOCETEBLIE
BWYHCAHTENH, BHANOTHYHO HeFAPOHHEIM CETAM, JAKT BOIMOXHOCTh ¢ Donbined
ckopocTeie  ofpafareiBaTe  MHQOPMANMOHHEIE MOTOKH  IMCKPETHRIX W
HENPEPLIBHEIX CHIHANOE, CONSPKAT NPOCTEE BRIYHCAHTENBHBIE WIEMEHTH W C
BHCOKOH CTEMEHLI HANSHKHOCTH NOIBONKIOT PElIATE HHBOPMALHOHHBIC 3alasH
o0paboThH  NeHHBIX, ofecmedMBas NpH ITOM PEXHM  CAMOMEpECTpOiKH
BEMHCTHTENEHON CPE/Ibl B 32BHCHMOCTH OT NOAYHEHHBIX PELICHHI.

Boofiute rosops, mog TEPMHHOM HelipoxaMAbLIGMER MOIPAIYMEBIETCR
J0BOABHO IWHPOKHA Kiace erqucianTenell. ITo NpoMexoaMT no Toll npHumMHe,
410 QopmaneHO HelPOKOMIBIOTEPOM MOWHO CUMTATh Moyl annapatHywo
PEATHIANHK HERPOCETEROTO AIFOPHTMA OT NPOCTOH MofenH GHONOrHYecKoTo
HefipoHa A0 CHCTEMB! PACNOIHABAHHMA CHMBONOE WIH OBHEYIIHNCA Uenei.
HefipokoMneioTepsl He SRIMIOTCH KOMMBOTEpamMi B OGLISNPHHATOM CMBiCTe
ITOTO ¢noBa. B HacTomIiee BpEMA TEXHOMOrHA EIIE He JOCTHIAA TOMD YPOBHS
PAIEHTHA, MPH KOTOPOM MOMHO Obilo 6M roBopHTE O HelipoKOMMNBOTEpE
o0WEre HAIHAYMEHNA,

3.6.7.MTpoueccopel ¢ muoreinavnoii (HeveTkoil JornKoii)

Hoen nocTtpoenma npoueccopoR ©  Mewemon toouxoi  (fuzzy  Jogich
OCHOBRIBIETCH HA Wewemkol wameuankxe. B oTavyme oT TpaaquMonHol
hopMansHON MOrMKM, MIBECTHOR CO BpeMeH APHCTOTEIR W OnepHpyRolmeH
TOUHBIMH H SETKHMH MOHATHAMM THIA €HCTHHE» H WIOKEN, «1a» W «nes, «ln 1
w]h, HedeTKAR BOMHMEA MMECT JCA0 CO0 3HAYCHHAME, MeMAIIAMH B HEKOTOPOM
(HenpepeiBHOM — WAH  auckpetHom)  fmanasowe  (puc3d). @y
"fF'HFfI]ﬂ:'Il.’.}EHOCMH ATEMEHTOE K IAJAHHOMY MHOXECTRY TAK&e NPEOCTARTACT
cofoi He mecTKHA MOpOr «IPHHAANEKWT — HE NPHHALNEAHT», 8 AHHHID,

MPOYOMALYHD BCE IHAYEHHA OT HYAA 10 SIHHALEL
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Puc.3.4. Pazansnble THIB QY HKUHA NPHHALIEKHOCTH
JagatH © NOMOLLEIG HEYETKOR NOrHKH PELIAKOTCR MO CREIYHOUEMY NPHHLHDTY

(pwec.3.3):
1) yMcneHHBIE JaHHBIE (NOKAIAHMA HIMEPHTEIBHBIX npubopos, pelyILTaTH

apKeTHpoBanKA)  ghasupyromes (oT aurn. fyzzy)  (nepemonsTca 8 ueweTinil
thopmar),

2) ofipabaThiBAIOTCA N0 ONpeleNneHHbIM NPABHNAM,

3) deghaszupyromes M B BHAE NPHBBMNHON HHQOpMALIHK  MIOTAOTCA  HA

BEDNOM.
Buop
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i

| HiEae Ticas NaMATS

A, By Ay a,
A .4" I

MHEB MHE

Do e
I Onapaupms MAX
8
Seree OedazampecaTop Heuetsa
T #8010

Puc.3.5. ApXUTEKTYPa HEHETKOND ROMILIOTERA
B 1986 r. 8 AT&T Bell Labs cosnapanuch Mpoueccopki ¢ «fpoLIMTOR

HeueTkoll torukoll obpaboTin nxdopmanun. B navane 90-x koMnaHua Adaptive
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Logic w3 CLUA seinycTwna kpucrann, cienawnsiél no asanoro-undposod
rexHonorHH. OH  NOIBOAKT COKPATHTE CPOKH KOHCTPYMPOBAHHA  MHOTMX
BCTPOSHHBIX CHCTEM  YIPABISHHA PEANBHONO BPEMEHH, 3aMeHHB  coboi
TPAIHIHOHHLIE CXEMBI HEYETKHX MHKPOKOHTpORAepoB. AnnapatHeifi npoueccop
HeUeTKOR MOTHKM  BTOPOTD MOKONEHHA NPHHHMAET AHATOTOBBIC CHIHAMH,
(EPEBOAHT WX B He4eTKHA QOpMaT, 3aTeM, NPHMEHAR COOTBETCTRYIOLINE
npasuna, npeolpasyer pesynsTatel B opmar obeiuHoll NorMKH M gasee - B
ananoroBeiil cHrnan. Bee sro ocymecTrisercs Ges BHEMHMN IANOMMHAROWIMX
veTpoiicTs, npeoSpatosarenceh u kaxoro Gel v Ge0 NporpaMMECTo obecnevens
HEYCTKOH JIOMHEH.

Heverxas noruka He pelldT BCEX TEX 3alaY, KOTOpEIE e PEalOTCA Ha
OCHOBC JIOTHKH [BOWYHOM, HO BO MHOMX ciy4asx oma ymofinee, npo-
niBoAHTeNBHee W aewerne. PaspaboTanHeie Ha ee ocHOBE CEUHATHIHPOBAHNBIE
ANNapaTHeie peitieHs  (fuzzy-BLMMCIHTENM) MOIBONST MOMYSHTH peanbHbie
npeumylectea B GuictponeficTenn. B kacxaampomats flizzy-BbiMHCIHTEN,
MONY4AETCA OJMH M3 BAPHAHTOR Mefiponpoueccopa WM HeliponHoit cetH. Bo
MHOTHX CIYHasX ITH NOHATHS O0LEAHHAIOT, HA3LIBAA OGIMM TEPMMHOM wnetra-
frzzy logies.

Kontpoashsie BOnpocs:

!} "Iro noHMmMaeTca nof apxHTekTypoi IBM?

2} KakiM uensm criysim snaccHdMraiing apxuTertyp?

3} Yro nemmr B ocHose wiaccHduiamn M. aumaa?

4) Tlepeuncure KOMIOHEHTL GPXHTEKTYPH N0 Knacchdmkany Crunnnkopra.

5} Yro spnseTcs ocHOBHEIM npHiHakos PVP- cietem?

6] Y0 NOHUMAETCS N0J] KNACTEPOM , H B 4EM MPSHMYILIECTE KNACTEPHIALNKT

7) Kak  momser cnocof coOSOHHEHMS NpOLSCCOPOB APYr © APYTOM Ha
MpOMIBOARTENBHOCTS KnacTepa” [IpHBEIMTE NPHMEDEL

£) B ueM painndHs TPAIMUMOHHOTO H ACCOUHATHEHOTO cnocoba  ofpafors
OAHHELX?

9) TlepeuMcnuTe NEPCNEKTHBHEIE THIEI POLECCOPOR,
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JuTeparypa KoHTpoabHEIe TecThl

1. Xomonenxo A. Jl. OcHOBH COBPEMCHHBIX  KOMIOBIOTEPHBIX

texnonormii: Yuebmax, — M.: Kopona [TpusT, 2009 1) Bosmaschocms dOCIUMCEHUR ROCIIGRIEHNO HeXU ¢ UCNOAbIORAHUEN
ROAVNERHON UHHOPMAli - 370
2. Makcumos H.B., Mapruka T.JL, [Monos U.H. Apxutextypa 9BM u o ¢
AIparMaTHY2CKHH ACNeKT B AlHH
BBIMHCNTENBHEX cHeTeM: Yuebnnk.- Mo@OPYM: HHOPA-M, PN P — wlllamllt
2005. 3. CHHTAKCHYEC KM acnexT HHpOpMaLHp
3. Hndopmatvxa. Bazossit kypc/Tloa pen. C.B. Cumonornua. ~ Cnb..
2) Cnocefi -
Murep, 2004, ) npedemagienus unopmayuu - 3o
4. Bopoiickniit ®.C. Hudopmaruxa: Hoswii cucTemaTHInpoBanisii 1. TlparmaTusecknit acnext nudopmany
=
TOAKORLA CAOBAPL-CHPABOYHMK (BBOAHEIR Kypc no WH(OpMaTHKE M CemanTiyeckuil acnext indopmaLin

3. CunTarkcHyeckuil acnext Hudopmatun
BEIMHCTHTEbHON TEXHHKH B TepMuHax)-2-oe wid. nepepab. w aon.-

M.: MuGepus, 2001,
3) Oyenxa cxmwiena nepedasaemoti ungdop g
5. Baana Xuuwiedi. Cexperst Windows NT Server 4.0 -Kues, [nanextuxa A — g

. Tiparmariuecknil acniesT HHOOPMALHHT
1997, 2
2. CeManTHYeCKHA ACNeKT HHHOPMALHH
|

6. Coseron B.H. HH!#PDPHEHHDHH“ TeXHONOTHA: Yueh, nna BYIOB MO . CHHTaKcHYeckH acnekT HHI;IDPMB.IJ,HH

cnel. ABTOMATHIHPOBAHHEIE CHCTEMbl 00paboTkH HAQOpMaUHR W

ynpasneaus. - M.: Bucwas wkona, 1994, 4) Ben ungbopmanun, nodtexcayar nepedave - 3To
7. Pewernnkoes B.H., Cotnrxos A H. Hudopmateka - 4o ate?.- M.:

. e 1. Tesapuyc 2. Hudopmaumonneii pecypc
Panwo u ceaze, 1989, 3. Coobinenne 4. Undopmauns

8. Jluusxosa B.JI. HudopmaunonHoe w HHGOPMALMOHHO-TOTHYECKOE

MojeTnpoBatke B kypce Wndopmarnkn: Monorpagms. - M.: Han-so 5) Koutjenmpayus uwmeromurca Haxmopos oankmx W INGHUL  no

HOCO PAO. 1999 HANPABTSHUAM HAYKY 1 MEXHUKY - YTO
9. Computing & Multimedia. Crosaps. — M.: Bremcurma, 1996, . | Tesapuyc 2. Hudopmausonisifi pecype
1. ConBmenne 4, Hudopmauna

6} Caoaaps, omMpaycaiyuil Caazs Mexedy eRosavi Wil dpyaioan
CMBICADSBLUN JTEMENMAME ATBIKG - 3TO

1. Tesapuye 2. HudopmMalinorHbll pecype
3. Cooliwenne 4. Hudopmanmns




TV Pazuacuenne, u1oxcenue, oceeiomienNocme - 3T0

1. Tesapuyc 2. Mndopsaumonnsiii pecypec
3. CoobueHme 4, Undopmawus

8) Haywa o cozdanuu IBM u npocpavyron obecnevenun, xomopoe
MONCHE HCARTHICEAMb & HPOWECoax, dHAIOTINKBLE & MECTHMETERBLY
RPOWECCOM NETOSERT - AT

2. Hudopmaruka

1. HckycoTaeHHBIH HATENNEKT
4. Teopus undopmannn

3. TeopHs MHHOPMALHOHHLIX CHCTEM

9) Mpoyeceasu INePOUNPOPMAYUORKOZ0 OBMEHE 8 NPUPOOE FAHUMAEMCR

Haywa
1. Hndopmartixa 2. JonnKa
3. PofoToTexHnka 4, KnbepreTura

10} Cosoxyrrocnis 83AUMOCERIANNGLY, XPAHAUMICA &MEcme dannbix,
KOMOpsIe MONCHO OOHORREMS, DORONHAMS, Modughuyuposanms dpyeumu
NPOZPEMMAME C ROMOUBI0 CREYNANEHLIX CPEOCE, HATBISAEmMCR.

1. a0 QaHHBIX 2.CYEN
3. Mudropmaunei
11)  Vemanosume npasutehy  HOCIE00SAMETLHOCHE  IManog

npecfparosanicl ingopMeau

1. Céiop, noaroToBka, perucTpauma, npeobpalosanie HHGOPMaLLHi,
npuroaHoit A esoga 8 IBM

2. Mepenasa u peoj B IBM 3. O6paborka uHopMaty

4, Beipoa 0 oToGpameHHe NONYYEHHEIX PEIYILTATOR

12) Teopun u memodonozud coIGaHUR U WCHAILIORANIA MEXNNYECKUT
cucmem cbopa, Xpawenwus, ofpabomxu 4 nepedayu  uMopyayu,
OEEH IS NN BIX Ha HCHOTBIOGAHUE cpedcma INERMPEOHHON
ABIYUCTHAETBHOLN MEXHUKN U CORIU -

1. Texuuveckas nudopmaTrra 2. Teopetuueckan HHPOPMATHEA
3. lNpuknagnas wHGOPMATHES

83

13} Teapun ungbopsiayuy, memoder UHOpMAYUONNO20 MOderuposarLa,
MEOPUR  UHGOPMIYNOHKBY  cuCmew, MEOPUA  CHCMEM  NOKVOCMBEHHOND
LHMELTEN M, KOMRBMEPHAR TUMSEUCTINKD - 3

|. Texnnueckas undopmarThia 2. Teopetnueckan nudopmatiia
3. Nprknansas wrdopmaTixa

14) Teopur u memodotozun cosdarus u HERGABIOEAN IR

UNPOPMAYUONNBLY MEXHOTOZUIL, KOMPIEKCO U CHCMEM & PATTUYHBLX cghepax
COULIBHOT MEIKRTHKY =

1. Texnuseckas HHpOpMaTHKa 2. Teopetwueckan
I HH
3. lNpuknagsan andopmMarisa et

I5) Vwaxcume neseproe ymeepwcdenue:

. Tlon apxupanmeldi nonuMaleT Taxoe NEPEKOAHPOBANHE  MAMHBIX,
KOTOpoE MOIBOARET YMEHLIUMTE MO CPABHEHHID © MCXOIHBIM OOHEMOM
NAMATH HEOOXOAMMBIN NS X XpPaHEHHR 0bbem.

1. ApXHBaUMA HCNONB3YETCH mWAN YMEHBLUCHHA paIMepa apXWBs npH
ATHTEAEROM XPAHEHHHW H YCKOPEHM NMEpPeIavyn JaHHEIX N0 CeTH.

3. ApxHBauMa - 3T0  creuMansHan nporpamMma, cnocobxan
npeobpaioskisats dain, yMeHsas npu stom ero pasmep B DafiTax.

4. Awropwrm Xadipmana npeoGpasver NEPBOHAMANERYIO HHOOPMALHIO
o onpeneneHHOM cxeme K BHIY KO, HANPHMEP, 118 TEKCTOBRIX JaHHbIX
XPAHATCA HE BCe CHMBOML NOCHCOOBATENLHO, TAK KAK OHH IANHCAHEL B
TEKCTE, a u:tﬂnﬂMHHaﬂ'cﬂ NOPAIOK CNENOBAHHA B TEKCTE W HacTOTa
NOBTOPEHNH KAMAOMD CHMBONR,

16)  Ykammre HepepHOe yTBEp#KeHNe: OREPAYNOMHIN CHCMeMa —

I.  HaGop cneumassneix nporpamm, obfecnevnsaoumx paborocno-
cofHOCTE  KOMNBIOTEPHOR  CHCTEMEL, yOpaBRlienHe annapatvpoll  w
OpHENAIHBIMH NPOTPaMMaMi, HETepdefic ¢ MoNEIoBATE eM.

2. COBOKYNIHOCTh CHCTEMHBIX MPOrPaMM, JANHCANHMX B HaMsTh
KOMIEHTEPA B Npolecce sarpyaen OC, koTopsle ocylecTansoT obtues
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NAAHHPOBAHHE  PECYPCAMM H ynpaenepne BoeMH  JeficTBHAMM *  HIFOTOBHTENL MoOWeT (HO He oOf3aH)] NaBaTh KOHCY/IBTALMH MO
KOMIBHTEpA: HCNONBIOBAHHIO MPOrPAMMBI MK €6 HACTPOIiKM Ang peluewus 3ajay
NoJs3IoBaTENA
HATMEIEMCR!
3. Kownnexc nporpasm, npensazhHadenssifi  ans  ofecneqennn
onpeleieHHOro YpoBHA MPPEKTHEHOCTH BRIMHCIHTENLHON CHCTEMB! 32 1. Shareware 3. Freeware
cueT AFTOMATHIMPOBAMHOTD ' YNparneHns ee paboToll H NpeAcTARIREMOrD 2. Alpha test 4. Software

NiUIEIOBATENAM YCAYT.

4. [llporpamMmel, 3IaNHCAHHKE B MOCTORHHYI) NAMATE KOMNLOTZPa W 19) Caoricman oRepaiftoRRON Cucmems -

COCTABASIOWHE $A30BYH CHCTEMY BBOIA/ BMBOIA.
I. Hajenocts,  sammra,  mpemckatyemocTs, yaobeTsa,
pdeKTHBHOC T, ruGKOCTD, pacIMPAEMOCTS, ACHOCT.

1Ty Ocrnosnsie diveryiu cHepPayUOHHON CHCMEME! & - hiatl abolce ST Gibmeian

. ¥Ynpaenenwe annaparypofl, ynpasneHHe NPOLECCaMH BBOA/BRIBONA H NaMATS, H MAaTeMaTH'teckoe obecnesene.

nepeladH JAHHEIX HA BHEWNHWe YyeTpoficTea, noanepwka dainopoft 3. Ynpasienwe pecypeamu, ShdexTHRHOCT, —
CHCTEMb, ynpasnense  paboTofi  NPHKRAAHBIX  NPOrPamMM, MPEACKATYEMOCTS, BIAHMHOE RIHSIHHE NPOLIECCOB d
AIMHHHCTPHPOBAHKE, NOMASPHED CETEBOr0 BIGHMOIEACTEMHA.
L. ¥npaeaewne annapatypoil, ynpasieHHe MpOLICcCaMM BBOJA/BRIBOOA M 20) Vraxcume HoMep HERpaewTsHo0 omeema.
Nepeladl  JavHbIX HE BHEWIHHE YCTpoRcTsa, ynpasiacHue pabotodi
NPHENAAHEIY MPOTPAMM, 3AWHTE HHQOPMALKH, TOLNSHAKD CHCTEMB IMon pecypeaviu winpo IBM noapasymesaeTca cheyiomee:
napone B MHOTONONbICBATENBCKHX CHCTEMAX, YHMET HCOOABIOBAHHA
PecYpCOB BRIMHCHHMTENLHOR CHCTeMbl, oDecnieqeHHe BRINOIHEHHA BCeX 1. TlpoueccopHoe BpeMs, ONEpaTHEHAS NAMATE.
onepauxii  seona’ BMBOIA, COOTBETCTBYHOILIMX  CACLBMHYCCEHM
oco0eHHOCTAM pafoThl KaxA0TO K3 nepugepuiBnX yeTpolcTe DaHHOro 2. OnepaTHBHan NaMsTh, MaTeMaTHYecKoe obecneycHue.
KOMITBIOTEpA.

3. TMepudepuitnee ycTpoiicTsa, ’
3. ¥Ynpasnenue npoueccaM BBOJA/BRIBOAE W MEPEjavH JAHHEIX HA R Y W1 g T

BHEIIHHE YCTPOWCTBA, NOMIEpAEKA GainoBoli cHCTEMBl, yTpaBaeHHe 4. Matematuaeckoe oBecrieverHe, ONEPATHBHAR NAMATH.
pabotofi MpHENATHEX NpOrpaMM, AIMHHHCTPHPOBaHHME, MOAAep#ka
CCTEBOrO BIAHMOACHCTBHA, GYHKUHOHANEHAR HIOLITOHHOCTE. 5. PaciumpseMocTs, NPOLECCOPHOE BPEMS.
18) Mpusyun  pacnpocmpavesus J10,  acvosawwul  credyiouue 21) YKakHTE HOMED HEBEPHOTO YTBEAIEHHA.
VEAOBUR!

Lean ynpasienua pecypeami IGKTI0YAEMER:
* NoTpeDHTENh MOMET HCNOIBIOBATH OporpaMMy B JOOEX Uenas W

MOIHGHIHPOBATE €8, KAK COYTET HY MHBIM; I. B sduhexTHBHOM HCTIONBIOBAHHA PECYPCOB NONLIORATETEM.

*  WIMOTOBHTENb HE HECET HHKAKOH OTBETCTBCHHOCTH 38 TPABHILHOCTE
WECITH NporpaMsbl H MOCTEACTEHA €€ MPHAMEHEHHA,

2. B  ocsofomaennu nonsioBaTens or  GpeMenH  3anad  no
OMEPHPOBAHHID PECYPCAMH.
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3. B pacnpefeneHMH pecypcoB M 3anady Mo YMPaRTeHHN ITHMH

pecypcami. 4. Ocobennoctsio HPFS asnseTcs HenonkiosanHe TexHonorny B-tree

- IpeBOBUIHON CTPYKTYPH ¢ KOPHEM H HECKOABKHMH yinamu, coaepaled
JAHHBE, OPrAHHIOBAHHLIE HEKOTOPLIM NOTHYECKHM CrocoGomM.

5. HPFS wumeer ocofennocta, cnocoficteyiomne ddertnanomy

ynpasienHo GoasuaMe obbeMamn mecTkoro gucka - HPFS npeanolaraer
npaMeHeHne 512-Dafitoseix cexropor, HPFS - cmerema ¢ ornomensofi

22} Pexctiv, HpedyeMampusaionjull RAPALTEILHOE, M. €. O0HOaPEMENNOe
abiROTHENNE  BOTEE  WeM OOHOU  NpOZpaMMBl RO pasMeM  3adauav, Ko
HEROTBIVIOLYIE PETVIBIAM OOHON 3adavu Kax wexodwwe dawnwte 018 dpyeoil,

HEFbIGTEMCA.

I. Muorosagaussii 3. OanonporpaMMHbIA
2.  MroronporpaMMHbIi 4. Norokowssi

23) Veaxcume novMep Reseprocn YmMEepscoenus:

1. afinopan cHerema FAT (File Allocation Table) nonywnna ceoe
HANMEHOBAHHE MO HAIBAHAKY METOMA OPTAHWIAUHH AaHHBX - TalnHubl

pacnpeseneHid dajinos.

2. Tlpu colnawum nonelopateneM Gafina ¢ IIMHHBIM - HMEHEM
Windows NT coimaer osmemeswT KaTanora AR atoro  dafina,
COOTRETCTBYIOLWHIA cornawenHio "§+37 no Tem npapunam, 4yro u ana NTFS,
NIIOC OOHH HAK HECKOABKO BTOPHYHBIX 3NEMEHTOR KaTanora.

3. aiinosan cucrema Windows NT  FAT  dyHkusonnpyer
auanrorwyno MS- DOS u Windows.

4, FAT — cHcTeMma © TOYHOH 3amMcho, ¢ GLICTPBIM BRINOAHEHHEM
npeofpasoBaHHBLIX B NOCNENOBATENLHOCTE  ONEPALMA  3aMHCH,  He
ofecneqBacT  divHENME  3AMMTRL  BAHHBIX W ABTOMATHYECKOro
BOCCTAHOBIEHHA.

24) Viaxcume HOMED HEBEPHO20 VIMGEPNOEHUR,

1. taiinosan cecrema HPFS  (High Performance File System)
HCTIONLIYETCS 8 COBMECTHMOCTH ¢ npuaokeHusMn OS2,

2. B HPFS pesepsHpyeTcs NPOCTPAHCTBO NOL ABA GHTOBKIX MACCHBA
obsemom 2K6 4714 Ka#Iore JHCKOBOTO MHTEpBata B | 6ME.

3. Mpu dopmarsposannn Toma noa HPFS, nepawe 18 cextopos
peleppHpyIoTea 108 BAoKa HAYANLHOR JarpyIKK, cymepGaoka W 3amacHoro
Giaoka. ITH CTPYKTYPH HEMoassywTcAa ana sarpyskd OC, nopaepses
thafinosoll cHCTEMB! W BOCCTANOBIEHHA NPH BOTMOMHLIX OWHOKAX.

sanucwo, HPFS noagepwusaer anmunsie uvena daiaos (10 255 chmsonos).

25) Yxaxmcume nomep neseprozo ymeepicoenus

1. NTFS obecneqspaer coveranne hHEXTHBHOCTH, HANEWHOCTH M
COBMECTHMOCTH, HeBoIMoxtoe 8 FAT wnn HPFS.

2. Oua paspaGotana ans BLICTPOrO BRIMONHEHHS CTANIAPTHBIX
iaiinoBex onepaunii (YTEHHA, JAMHCH W MOMCKA), A TAK Ke YIYHLCHHBIX
OTCPALHH, HWANPHMep, BOCCTAHOBAeHMA daiinopoll CHCTEMB HA OMEHB
DONBIIHX KECTKHX IHCKAX.

3. NTFS, swmouas mosmomuocTn Gelonacwoctd, Tpebyemsie ama
hafiIoBEIX CEPBEPOB | BRICOKOKAUECTREHHBIX MEPCOHANLHbIX KOMIBHITEPOB
B KOPNOpaTHBHON cpelle, MOAIEPHHBAET YNPABACHHE JOCTYNOM K JaHHMM M
NPHEHACIHH BIAJenblla, HTO BaWHO ATA UENOCTHOCTH KOPMOPATHBHbIX
AAHMEIX.

4. Mafinopas CHCTEMA NOLTEPWHBACT OOBEKTHO-OPHEHTHPOBAHHLIE
NpHACKEHHS, obpabateiban Bee dafinm kak ofvexTs ¢ arpubyramu,
onpeaeiaeMbiMHE MOARIOBATENEM H CHCTEMON.

5. Kawawi daiin ma Ttome NIFS npeacrasnen sanmcwo s
creunanerom daiine - raaskodi dalitosoil tabauue (Master File Table —
MFT). MecTononowenns cermenTos aanuery MFT w IepkansHoro daiina
MFT sanucans B 1OrH4eckoM UEHTPe AHCKa, AyGAMKAT - HaxoauTcH B
COKTOPE HAYANLHOM 3arpyIke.

26) Veaxcume noMep HESCPNOZD Vmeepracdenin:

. uindYeckas peanwsaums npoueccos  obpaloTEM  o3MaMaeT
NpeacTaBieHHe MamHEx B 3BM ¢ noMollbl MalTHHHBX KOOOB M
ERNOAHEHHE PAJE THROBLIX ONEPalHi HAN NAHHEIMH,



is

2. Uenwwo obpaGoTn ABARETCR pelieHne ¢ NOMOLILO IBM
AEMHCAHTENLHEX 34084 ONTHMH3ALMOHROTO, MHDO PACYETHOTO XapakTepa,
oTobpakaounX yHKIHOHATRHEE JanavH yNPaBIeHUA B CHCTEME.

3. Bepxuil ypoBekb CHCTEMBI peanuIyeT OCHOBHYIO 3A234Y HB cetH,
&, WCNOMBIOBAHWE  BEHYMCAMTENLHEIX pecypcop  AnR obpaboTky

HHPOPMALHH,

4. Masw  nepeaaun  WHbopMaLuM peanuiylotcs B BUAC
MHOrOYpPOBHEBOR CHETEMBL, B KOTOpOH B 32BHCHMOCTH OT aanay obMEHA H
obpaboTRK HH(OpPMALIMK, 8 Takke OT THNA HCNOABIYEMbIX CPEacTB
nep:na-u-l MOMHD BRIOENHTE TPH ‘j‘pﬂB‘H'ﬂ‘. JI.EHD.I[}'HHI.IHSI.. AEKOAHPOBAHAL,
npeofipalopanme nosy4eHHoN HHPOPMAUHH B COOTBETCTRYIOLIYHO OpMY.



