NHOOPMALIMOHHAA BE3OINACHOCTD]
NHctutyt MMBC, Kadegpa NCKT]
LLIymeniko E.B.]

[10CTYNHOCTb, OTKA30yCTOUYMNBOCTb
N 30Ha puUcka, obecnevyeHune
o0Cny>XnMBaecMocCTH




OCHOBHbIE NOHATUSA

NHopmaumoHHas cuctema npeaocrtasnaeT CBOMM
nonb3oBaTenamM onpeaeneHHbin Habop ycnyr (CepBUCOB).
[0BOPAT, YTO 0becrneveH HY>KHbIN YPOBEHb JOCTYMHOCTU 3TUX
CepBUCOB, eCnu crieayrLlme nokasaTtenm HaxoasaTcd B
3aJlaHHbIX Npeaenax:

O 3dcdekTnBHOCTL Yyenyr. 3hPekTMBHOCTL YCnyru
onpenenseTcs B TEpMMHaX MakCMManbHOro BpeEMEHM
_____obcnyxuBaHus 3anpoca, Konm4ecTea noaaepknBaemMblx
nonb3oBaTenemn u T.n. Tpedyetcs, 4Todbl 3OPHEKTUBHOCTL HE
onyckanacb HWXe 3apaHee yCTaHOBNEHHOro nopora.
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OCHOBHbIE NOHATUSA

 Bpems HedocmyrniHocmu. Ecnn acdbdeKTUBHOCTb
NHJOPMaALMOHHOU YCINYrY He YOOBMNETBOPAET HAaNOXEHHbIM
OorpaHnYeHusaM, ycrnyra cumTaeTcsl HeaocTyrnHon. TpebyeTcs,
4TOOBbI MakcUManbHasi NPOAOIMKUTENBHOCTL Nepuoaa
HeOOCTYMHOCTU N CyMMapHOe 8pemsi HedocmyrnHocmu 3a
HEeKoTOpoW nepuon (Mecsu, rog) He npesbllany 3apaHee
3aJaHHbIX Npeaenos.
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OCHOBHbIE NOHATUSA

B cywHocTn, TpebyeTcs, 4Tobbl MHPOPMALMOHHAA cucTeMa
nouTn Bceraa paborana ¢ HYy>XHOW 3P eKTUBHOCTLIO. S
HEKOTOPbIX KPUTUYECKN BaXKHbIX CUCTEM (Hanpumep, CMCTemM
ynpaBneHus) epemss He0ocmyrnHoOCcCmu AOIMKHO ObITb HYIEBLIM,
6e3 BcAkMx "novtn”. B Takom crnyyae roBopsaAT O BEPOATHOCTU
BO3HUKHOBEHUA CUTYaLUN HEQOCTYMHOCTUN U TPEDYIOT, YTODbI
9Ta BEPOATHOCTb HE NpeBbillana 3agaHHOW BenuynHbl. [nga
pelleHns JaHHOM 3aJa4vun co3gaBarnicb U CO34atoTCs

—___creunarnbHble omkKa3oycmou4uebie cucmemMbl, CTOMMOCTb
KOTOPbIX, KaK NpaBuio, BeCbMa BbICOKaA.
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OCHOBHbIE NOHATUSA

K nogasnsatowemy 00MbLLUMHCTBY KOMMEPYECKUX CUCTEM
NpPeabsaBNAITCA MEHEE XeCTKne TpedboBaHUSA, OaHaKo
COBPEMEHHAs OenoBas XXn3Hb 1 3AecCb HaknaabiBaeT
AOCTaTOYHO CYpOBbI€ OrPaHNYEHUS, KOrga YMCHO
obcnyXnBaembix Mosib3oBaTefien MOXeT N3MePSTbLCH
TbiCA4aMK, BpeMs OTBETa He AOMKHO NpeBbILLAaTb HECKOMbKNX
CEKyHA, a epems HeAocmyrnHOCmMuU — HECKOMbKUX YacoB B roj.
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OCHOBHbIE NOHATUSA

3agady obecneyeHusa 8bIcoKol docmyrnHocmu HeobXxoanmo
pewaTb A9 COBPEMEHHbIX KOHUrypaLun, NOCTPOEHHbIX B
TEXHONOIMNN KNMeHT/cepBep. ATO O3HAYAET, YTO B 3aLLUTE
HY>XJaeTcsl BCA LienoYvka — OT nosib3oBartesien (BO3MOXKHO,
yOaneHHbIX) 40 KPUTUYECKN BaXKHbIX CEpBEPOB (B TOM YuCe
cepBepoB De30nacHOCTH).
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OCHOBHbIE NOHATUSA

OCHOBHBbIE Yrpo3bl AOCTYNHOCTU ObINN pacCMOTPEHbI HAMU
paHee.

B cooTtBetcTBUM ¢ [OCT 27.002, nog omka3omM NOHUMAETCS
coObITNE, KOTOPOE 3aKMOYaETCH B HAPYLUEHUN
pabotocnocobHocTn n3genus. B koHTekcTe gaHHOW paboThl
n3genne — 3To MHbopMaLMOHHAs CUCTEMA UITN €€ KOMIOHEHT.
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OCHOBHbIE NOHATUSA

B npocTteniiem criy4ae MOXHO cYMTaTb, YTO omka3sb! fodoro
KOMMOHEHTa COCTaBHOIo n3aenus BeayT K obLuemy omkasy, a
pacnpenereHne omka3os BO BpEMEHW NpeacTaBnsieT cobou
NPOCTON NMyaCCOHOBCKUIN MOTOK COObLITUN. B TakoMm crniyyae
BBOOAT NOHATNE UHMEHCUBHOCMU OMKa308 N cpeodHe20
epeMeHU Hapabomku Ha omkKa3, KOTopble CBA3aHbl Mexay
cobon COOTHOLLEHMEM:
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OCHOBHbIE MOHATUA

Ti=:1—
Puc. 13.1.

rae i — HoOMep KOMMOHEHT3,

A i— MHTEHCHMBHOCTL OTK3208,

T ;| - cpeagHee Bpema HapaboOTKK H3 OTKAa3.

MNHTEHCUBHOCTH OTK330B HEe33BUCMMbIX KOMMOHEHTOB CKNaabIBaKTCA:

A=2A1+ ... +Ap
Puc. 13.2.

a cpegHee epeMA H&pBGOTKM Ha OTKa2 OANnA COCTaBHOro mzgennsa zadaetTcd CoOoTHoweHWEM

o I
TS
Puc. 13.3.




OCHOBHbIE NOHATUSA

YXe 9Tu NpocTenLlne BbIKNaaKNU NOKa3bIBAKOT, YTO €Crnun
CYLLIECTBYET KOMMOHEHT, UHMEHCUBHOCMb OMKa308 KOTOPOro
MHOro 6onblLlie, YemM Yy OCTarbHbIX, TO UMEHHO OH onpeaenseT
cpedHee spemsi Hapabomku Ha omka3 Bcen MHAOOPMaLMOHHOMN
CUCTEMbBI. JTO ABNSAETCS TEOPETUYECKUM ODOCHOBaAHNEM

NpuHUMNa NepBooYepeHOro yKpenneHms camoro c/1abo2o
38eHa.
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OCHOBHbIE NOHATUSA

[TyaccoHoBcKasi Moaenb NO3BOMSIET 000CHOBATL eLle OAHO
OYeEHb BaXXHOE MOSIOXEHME, COCTOSILLEE B TOM, YTO
AMMUPUYECKUN NOAXO K MOCTPOEHUID CUCTEM 8bICOKOU
docmyrnHocmu He MOXET ObITb peanu3oBaH 3a npuemMnemMoe
Bpems. [pn TpaguuMoOHHOM LIMKNe TeCTUpoBaHUSA/OTNaaku
NporpaMMHON CUCTEMbI MO ONTUMUCTUYECKMUM OLEHKaM
KaXkgoe ucrnpaerieHme owmnbKkn npuBoanT K
9KCMOHEeHUManbHoMy ybbiBaHUIO (MPUMEPHO Ha NMONMOBUHY

_____[lecATU4YHOro nopsigka) uHmeHcusHocmu omka3sos. OTcroga
crneayer, 4To anid Toro, Ytobbl Ha onbiTe yoeanTbCc B
OOCTUXEHUN HEOBXOONMOrOo YPOBHSA OOCTYMHOCTH,

HE3aBMCUMO OT NPUMEHSIEMOWN TEXHOMOMMN TECTUPOBAHUSA U
OTnagKu, NpUAeTCa NoTpaTuTb Bpemsl, NPpakTUYeCckn paBHOE
cpedHeMy 8peMeHU HapabomKu Ha OmKas. ¥ Tg>e



OCHOBHbIE NOHATUSA

Hanpumep, ans OOCTUXeHUsa cpedHeao0 epeMeHU HapabomkKu
Ha omka3 105 yacoB notpebyetcs bonee 104,5 4acos, 4YTO
cocTaBnsaeT bonee Tpex Net. 3HAYUT, HYXKHbl UHblE MeToAb!
NOCTPOEHUA CUCTEM 8bICOKOU AoCMyrnHocmu, METOAbI,
9PPEKTUBHOCTb KOTOPbLIX AOKa3aHa aHaNUTUYECKN NN
npakTn4eckn 3a bonee 4Yem NATbOAECAT NET Pa3BUTUSA
BbIYUCNUTENBHOW TEXHUKU N NPOrpaMMUpPOBaAHUS.
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OCHOBHbIE NOHATUSA

[TyaccoHOBCKas MoAernb NpUMeHMMa B TEX Crny4dasx, Korga
NHJOPMaLMOHHAA cucTtemMa COAEPXKXUT OOAUHOYHbIE TOYKM
Oomkasa, TO eCTb KOMMOHEHTbI, BbIXO[ KOTOPbIX U3 CTPOSt BeAeT
K omka3sy Bcen cuctemol. [ins nccnenoBaHns CUCTEM C
pe3epBUpoBaHNEM NMPUMEHSETCA MHOW doopManmn3Mm.

B cooTBETCTBUM C NOCTAHOBKOW 3aga4un bygem cumtatb, YTO
CYLLECTBYET KONIM4yecTBeHHas Mmepa addPEKTUBHOCTU
—___npegoctaBnsieMbliX nsgenmem MHPoOpMaLUMOoHHbIX ycnyr. B
TakoM criy4ae BBOOATCS NOHATUA rOKa3amedsieu
aghghekmueHOCMuU OTAENbHbLIX ANEMEHTOB N 3P EKTUBHOCTU
dYyHKUMOHNPOBAHUA BCEN CITOXHOWU CUCTEMBbI.

)
{'/‘

=N



OCHOBHbIE NOHATUSA

B kauecTtBe Mepbl AOCTYNMHOCTU MOXXHO NPUHATbL BEPOATHOCTb
npnemMnemMocTn apPEKTUBHOCTU YCIyT, NpeaocTaBnAeMbiX
NHJOPMaLIMOHHOU CUCTEMOW, HA BCEM MPOTAXKEHUN
paccMaTpuBaemMoro oTpeska BpemMeHun. Yem donbLumnm
3anacom apdPEeKTUBHOCTM pacnosnaraeT cuctema, TeM BbllLLe
ee OOCTYMNHOCTb.
[Mpn Hann4nm Uu3bbiMoYyHoCcMuU B KOHPUrypaumm CUCTEMBI
BEPOATHOCTbL TOrO, YTO B paccMaTpuBaeMbI NPOMEXYTOK
—_BpEMEHN aghghekmusHocmpb UHGOPpMaUUOHHbIX CEPBUCO8 HE
ONMyCTUTCHA HUXEe OO0MYyCTUMOro npeaena, 3aBUCUT HE TOMbKO OT
BEPOATHOCTU OmMKa3a KOMNOHEHTOB, HO N OT BPEMEHMN, B
TeYEeHNe KOTOPOro OHM OCcTatoTCsl HePabOTOCNOCOOHbLIMY,
NOCKOIbKY Npu 3TOM cymmapHast 3peKTUBHOCTb NagaeT, M
KaXKObIV CriedyoLnin OmkKa3 MOXET cTaTh dpaTtanbHbINg, #7722



OCHOBHbIE NOHATUSA

UToObI MakcumManbHO YBENMNYNTbL AOCTYNHOCTb CUCTEMBI,
HeobxoaMMo MUHUMN3NPOBATL BpeMA HepaboTocrnocobHOCTH
KaXkgoro kKomnoHeHTa. Kpome Toro, crneayeT yunTbiBaTh, YTO,
BOOOLLIE TOBOPS, PEMOHTHbIE PpaboTkl MOryT NOTPeboBaTh
NOHUMXXEHUA 3PPEKTUBHOCTN UNU OaXKe BPEMEHHOro
OTKIMOYEeHUs paboTocrnocobHbIX KOMMNOHEHTOB; TAKOro poaa
BNUAHME Takke HeobxoaMmMo MUHUMU3NPOBATD.
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OCHOBHbIE NOHATUSA

Heckonbko TepMunHosiorndeckmnx samedaHnim. OobIYHO B
nutepartype no Teopun HaOEXHOCTU BMECTO AOCTYMHOCTH
OBOPAT O 20moeHocmu (B TOM YMCIIE O BbICOKOW
2omoeHocmu). Mbl npeanoynm TepMnH "O0CTYNHOCTL", YTOOLI
NOOYEPKHYTb, YTO UHOPMaUUOHHbLIU cep8ucC OOIMKEH DObITb He
npocTo "rotoB" cam no cedbe, HO AOCTYNEH Ansl CBOUX
nonb3oBaTenen B yCnoBusix, Koraga cutyaumm HegoCTynHOCTH
MOTYT BbI3blBaTbCA NPUYMHAMW, HA NEPBLIN B3rNA4 HE

—_VMELNMMN NPAMOro OTHOLLUEHUS K cepBuUCy (Npumep —
OTCYTCTBME KOHCYNbTALMOHHOIO 0DCNY>XXNUBaHUS).
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OCHOBHbIE NOHATUSA

[anee, BMecTo 8pemMeHu HedocmyrHocmu 0ObI4YHO roBOPSIT O
KoaghgpuyueHme comosHocmu. Ham xotenocb obpatnTb
BHMMaHMe Ha OBa nokasartens — AnuTernbHOCTb OQHOKPATHOIo
NPOCTOS N CYMMApPHYO NMPOAOITKUTENBHOCTb NPOCTOEB,

NO3TOMY Mbl NMPEANoOYSIN TEPMUH "8pemMst HeOocmyrnHocmu" Kak
bornee eMkun.
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OcHoBbI Mep 0becneyeHns BbICOKOW
[OCTYMHOCTW

OcHOBOM Mep NOBbLILLEHUA OOCTYNHOCTU SIBMSAETCS
NPUMEHeHNe CTPYKTYPUPOBAHHOIO Noaxo4da, HalleaLwero
BOMJOLLEHNE B OOBbEKTHO-OPUEHTUPOBAHHOW METOAONOMMM.
Cmpykmypu3ayusi Heobxoanuma no OTHOLLEHUIO KO BCEM
acnektam n cocTtaBHbIM YacTaAM UHPOPMALIMOHHON CUCTEMBI —
OT apXUTEKTYpPbI A0 aAMUHUCTPATUBHbLIX Ba3 JaHHbIX, HA BCEX
aTanax ee XXM3HeHHOro Uukna — oT MHMumMaumm oo BbiBeO4eHus
n3 akcnnyartauun. Cmpykmypu3sauusi, BaxkHas cama no cebe,
_____dBnsieTca ogHOBPEMEHHO HEOHBXOAUMBIM YCITOBUEM
NpaKkTUYEeCKON peann3yemMocT NPoUnx Mep NnoBbILLEHUSA
OOCTYMHOCTWN. TONbKO ManeHbKMe CUCTEMbI MOXHO CTPOUTb U
9KCnnyaTnpoBaTb Kak yrogHo. Y 00nbLUInX CUCTEM CBOU
3aKOHbI, KOTOPbIE, Kak Mbl Y>Ke yka3blBasnu, NporpamMmmucTbl,
BriepBble 0co3Hanu 6onee 30 net Hasag. ¥ Tg>e



OcHoBbI Mep 0becneyeHns BbICOKOW
[OCTYMHOCTU

[Tpn paspaboTke mep obecneyveHnsa 8bICoKolU OocmyrnHocmu
UHGhOPpMaUUOHHbIX cepelco8 PEKOMEHOYETCH
PYKOBOACTBOBATLCA CreayOWNMN apXUTEKTYPHBLIMM
NPUHLKMNaMKU, paccMaTpUBaBLUMMUCS PaHEE:

[ anpobmnpoBaHHOCTb BCEX MPOLIECCOB U COCTaBHbIX YacTeWn
NHAOOPMALMOHHOUN CUCTEMBI,
O yHUpmKauma npoueccoB U COCTaBHbIX YacTeW;
[ ynpaBnsieMoCTb NPOLIECCOB, KOHTPOSIb COCTOSIHUA YacTewn,
] aBTOMaTM3aums NpoLLeccos,;
] MOOYNbHOCTb apXUTEKTYPHbI;
] opueHTaums Ha NpPOCTOTY PELUEHNN.
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OcHoBbI Mep 0becneyeHns BbICOKOW
[OCTYMHOCTU

[ocTynHOCTb cncTembl B 06LLEM Crydae AOCTUraeTcs 3a cyeT
NMPUMEHEHUS TPEX rpynn Mep, HanpasneHHbIX Ha NOBbILLUEHME:

0 6e3omka3Hocmu (nNog, 3TUM NMOHUMAaETCS MUHUMM3ALUS
BEPOATHOCTN BO3HUKHOBEHUSA KaKOro-nmbo omkasa; at1o
9IIEMEHT rraccusHou besornacHocmu, KOTOpbIN ganblLue
paccmaTpuBaTbCsl HE ByaeT);

{) omka3oycmou4ueocmu (CnoCcobHOCTU K Heumparu3ayuu

_____0mkKa3so08, "»Kuesydyecmu", TO €CTb CNOCODHOCTU COXPaHATb
Tpedbyemyto apdHeEKTUBHOCTb, HECMOTPSA Ha OMmMKasbl
OTAENbHbIX KOMMOHEHTOB);

20
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OcHoBbI Mep 0becneyeHns BbICOKOW
[OCTYMHOCTU

0 obcnyxusaemocmu (nog obcryxueaemocmaeio NOHUMAaETCS
MWUHUMU3ALUA BPEMEHU NPOCTOA OTKa3aBLLUNX KOMNOHEHTOB, a
TaKKe oTpuLaTeNbHOIO BNUAHUSA PEMOHTHbIX paboT Ha
agpgheKmusHocmb UHQOPMaUUOHHbIX cepsucos, TO eCTb
bbicTpoe n 6e3onacHoe soccmaHogrieHUe Nocne omkKa3sos).



OcHoBbI Mep 0becneyeHns BbICOKOW
[OCTYMHOCTU

[ NaBHOE npu pa3paboTke n peanmsaunm mep obecnevyeHus
8bICOKOU docmyriHocmu — rnosiIHoma n cucmemamu4yHocms. B
9TON CBSA3U NpeacTaBnsaeTcs uenecoobpasHbiM COCTaBUTL (U
noggepXmBaTb B akTyarnbHOM COCTOSSHUWN) Kapmy
UHOpMayUOHHOU cucmemMbl opraHn3auum (Ha 4YTo Mbl yxe
obpallanu BHUMaHME), B KOTopown dourypmupoanu bbl Bce
00bekTbl IC, nx coctosiHne, CBA3N Mexay HUMU, NPOLECCHI,
accoummpyemble ¢ oobekTamn 1 cBa3siMn. C NoMoLLbIO

—___nogobHon kapmsl yaobHO dpopmMynupoBaTb HaMeYaeMble

Mepbl, KOHTPONMUPOBATb UX UCMOSTHEHUE, aHanNU3npoBaTb

coctosiHne UC.

22
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OTKa30yCTONYMBOCTL U 30Ha pUCKa

MHdOpMaLIMOHHYO CUCTEMY MOXHO NpeacTaBUTb B BUAE
rpadpa cepBucoB, pedbpa B KOTOPOM COOTBETCTBYIOT
OTHOLLEHUIO "cepBUC A HenocpeaCcTBEHHO UCMNONMb3YyeT cepBUC
B".

[TycTb B pe3ynbraTe OCYLLUECTBIIEHNSI HEKOTOPOU aTaku
(MCTOYHUKOM KOTOPOM MOXET ObITb KaK YeSioBEK, TaK U
SABNEeHne npupoabl) BbIBOAUTCA U3 CTPOSI NOAMHOXXECTBO

___cepBuncoB S1 (TO eCTb 9TU CePBUCHI B pe3ynbTaTe HaHECEHHbIX
noBpeXaeHnn cTaHOBATCA HepaboTocnoCcobHbIMK). HazoBem
S1 30HOM NopaxeHus.

23
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OTKa30yCTONYMBOCTL U 30Ha pUCKa

B 30HY pucka S Mmbl byaem BKnovaTb BCE CEPBUCHI,
9O EKTUBHOCTb KOTOPbIX NPU OCYLLIECTBIEHUN aTaku nagaeT
HWXe gonyctumoro npegena. OyeBnagHo, S1 — NOAMHOXECTBO
S. S cTporo BkntoyaeT S1, kKoraa UMETCH CEPBUCHI,
HenocpeacTBEHHO HE 3aTPOHYThIE aTtakou, HO KPUTUYECKHU
3aBUCSLLME OT NOPAXKEHHbIX, TO €CTb HECMOCODHbIE
NePEKIIIYNTLCH Ha UCMNONb30BaHME 3KBUBANEHTHbLIX YCNYr
nnbo B cuny OoTCYTCTBUS TaKOBbIX, NMBO B cuny
—____HEeBO3MOXXHOCTM O0CTyna K HUM. Hanpumep, 30Ha nopaxeHus
MOXET CBOAUTBLCS K OOHOMY NOPTY KOHLUEHTpAaTOopa,
obcnyXxunearoLemMy KpUTUYHBIA CEPBEP, a 30Ha pucKa
OXBaTbIBaA€ET BCe paboyne mecTa rnosiL3oBartesien cepeepa.

24
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OTKa30yCTONYMBOCTL U 30Ha pUCKa

UToObI cnMcTemMa He coepxana oaMHOYHbLIX TOYEK omkKasa,
TO eCTb OCTaBanacb "Xupy4en" npu peanusayun nodoun n3
paccMaTpuBaeMBbIX Yrpo3, HU 0JHa 30HA puUCKa He AOMKHa
BKItoYaTb B cebs npenocraBnsiemMble YCnyru.
Helmpanu3ayuro omka3o8 HY>XHO BbIMOSTHATb BHYTPU
CUCTEMBI, HE3AaMETHO AJ1A NOSib30BaTEeNEeNn, 3a CYHET
pa3sMeLLeHnsa OCTaTOMHOro Konn4vecTtsa N3dbITOYHbIX
PECYPCOB.

25

>
&

=N



OTKa30yCTONYMBOCTL U 30Ha pUCKa

C Opyron CTOPOHbl, ECTECTBEHHO COU3MEPATL YCUIUS MO
obecrnievyeHnto "xusyyecmu" ¢ paccMaTpmuBaeMbIMN Yrpo3amMu.
Koroa paccmaTpuBaeTtcs Habop yrpos, COOTBETCTBYHOLLME UM
30HbI MOPaXXeHNA MOTYT OKa3aTbCH BIIOXXEHHbLIMU, TaK YTO
")xusyyecmsp" NO OTHOLLEHMIO K DONnee cepbe3HOM yrpose
aBTOMaTU4YECKN BrneveT 3a cobon n "xusydyecms" B bonee
nerkmx cnyvyasax. Cnenyet yuntbiBaTb, OOHAKO, YTO OBbIYHO
CTOMMOCTb MEPEKITIYEHNS HA Pe3epPBHbIE PECYPCHI pacTeT

—____BMecCTe C yBennyeHmem oobema 3Tux pecypcoB. 3Ha4unT, Ans

Hanboriee BEPOATHbLIX Yrpo3 LiefiecoodbpasHo MUHUMN3NPOBATb
30HY pUCKa, gaXke ecnun npeaycMoTpeHa HenTpanuaaums
obbemnoLlen yrposbl. HET cMmbicna nepeknoyaTbcs Ha
pe3epBHbIN BbIYUCIUTENBHBIN LIEHTP TOMLKO MNOTOMY, YTO Y,
OLHOro U3 cepBEPOB BbILLEN N3 CTPOS BIIOK NUTAHUA. %* &TY>C



OTKa30yCTONYMBOCTL U 30Ha pUCKa

30HY pucKka MOXXHO TpaKTOBaTb HE TOSIbKO Kak COBOKYMNMHOCTb
PECYPCOB, HO N KaK YacTb NPOCTPAHCTBA, 3aTparnBaemyro rnpu
peanu3auun yrpo3sbl. B Takom crnyyae, kak npaBumno, 4Yem
bornblue paccTtodaHne aybnupytowero pecypca ot rpaHul, 30Hbl
pucka, TeM BbllLIe CTOMMOCTb €ro nogaep>xaHusi, NOCKONbKY
yBennunBaeTcs NPOTSXKEHHOCTb NIMHUI CBA3U, BPEMS
nepebpocku nepcoHana u T.n. JTo elle oAuH O0BOA B NOMb3y
afieKkBaTHOro NPoTMBOAENCTBUS Yyrpo3am, KOTOPbIN crneayeT

_____MPpUHUMaTb BO BHUMAHKE Npu pasmeLLleHnn N3bbITOYHbIX
PECYPCOB U, B YACTHOCTU, NPX OpraHn3aumnm pe3epBHbIX
LIEHTPOB.

27
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OTKa30yCTONYMBOCTL U 30Ha pUCKa

BBeaoem elle ogHo noHATne. Hasosem 30HOMU
HenTpanusaumm yrpo3bl COBOKYNMHOCTb PECYPCOB,
BOBMNEYEHHbIX B Heumparsu3auuro omka3a, BO3HUKLLEIO
BCeacTBue peanusauum yrposbl. imeroTca B BUAy pecypchl,
PEXNM PaboTbl KOTOPbLIX B Cly4Yae omkKa3a U3MEHSIETCA.
O4yeBUOHO, 30Ha pUCKa SBMAETCA NOAMHOXECTBOM 30HbI
HeuTpanm3auun. Hem mMeHbLle pa3HOCTb MeXay HUMU, TeM
9KOHOMUYHEE OaHHbIN MeXaHU3M HeunTpanunsauuu.

28

>
&

=N




OTKa30yCTONYMBOCTL U 30Ha pUCKa

Bce, 4TO HaxoauTcs BHE 30HbI HENUTPanuU3aunumn, omkasa "He
YYBCTBYET" N MOXET TPaKTOBaTb BHYTPEHHOCTb 3TOU 30HbI KakK
6e30Tka3Hy. Takum obpasom, B uepapxmyeckm
OpPraHM3oBaHHOW CUCTEME IpaHb MeXxay "Xusyyecmbro" U
obcryxueaemMocmeio, C 04HON CTOPOHLI, 1 6be30mKa3HOCMbI0,
C ApYron CTOpPOHbI, OTHOocUTernbHa. LlenecoobpasHo
KOHCTPYMUpPOBATb LIENTOCTHYO MHAOPMALMOHHYIO CUCTEMY U3
KOMMNOHEHTOB, KOTOPble Ha BEpPXHEM YPOBHE MOXHO CYUTATb

__6e30TkasHbIMK, a BONpocCk! "xuesyyecmu" n obenyxueaemocmu
pellaTb B rnpegenax KaXxgoro KOMnoHeHTa.
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ObecneyeHne 0TKa30yCTONYMBOCTY

OCHOBHbIM CpeACcTBOM MNOBLILLEHUS ")Xugyyecmu" ABNAETCS
BHECEHME Uu3b6bIMOoYHOCMU B KOH(PUIypaumio annapaTHbIX U

nporpamMmmMHbIX CpeacTB, nogaepXxuearoLlen NHPPaCcTPYKTYphI
N nepcoHana, pesepBUpoBaHUEe TEXHNYECKNX CPeacTB U

TUpaxXupoBaHMe NHPOPMaALMOHHbLIX PeCypCcoB (NporpamMmm u
OaHHbIX).

30



ObecneyeHne 0TKa30yCTONYMBOCTY

Mepbl rno obecnevyeHnto omkasoycmou4u8ocmu MOXHO
pasfennTb Ha NoKarnbHble N pacnpeaeneHHble. JlokanbHble
Mepbl HanpaBeHbl Ha OOCTUXeHMe "xugyyecmu" oTaeNbHbIX
KOMMBbIOTEPHbLIX CUCTEM UMK NX annapaTHbIX N NPOrpaMmMHbIX
KOMMOHEHTOB (B NEPBYI0 o4epeb C Lerbio HenTpanusaumm
BHYTPEeHHNX omka3oe VC). TunnyHele npumepbl NoA0OHbIX
Mep — NUCMOSb30BaHUE KNnacTepHbIX KOHUrypauum B KadecTtee
nnaTdopmMbl KPUTUYHBIX CepBepoB Unu "ropsayee”
___pe3epBunpoBaHME aKTUBHOIO CETEBOro 00OpyaOBaHUA C
aBTOMAaTUYECKUM MEPEKNIOYEHNEM Ha PE3EPB.
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ObecneyeHne 0TKa30yCTONYMBOCTY

Ecnn B 4uncno paccmarpmBaeMbiX PUCKOB BXOAST CEPbE3HbIE
aBapuu nogaepxuBaroLlen MHPPaCTPYKTYypbl, NpuBoasLime K
BbIXO4Y U3 CTPOSI NPOU3BOACTBEHHOW NMOLWAAKM OpraHu3auum,
crnenyet NnpeaycMoTpeTb pacnpeaeneHHble Mepsbl
obecneveHns xusyyecmu, Takue Kak cosgaHne unu apeHga
Pe3epPBHOro BbIYUCIIUTENBHOIO LieHTpa. [1pn 3TOM, NTOMMUMO
ayonnpoBaHua U/unn TupaxxmpoBaHUsa pecypcoB, HE0OXoaNMMO
npeagycMoTpeTb CpeacTBa aBTOMaTUYECKOro Unn BuICTPOro
—__PY4HOro nepekoHpurypmpoBaHmusa KoMrnoHeHToB C, 4yToObI
obecneynTb NepekntoyeHmne ¢ OCHOBHOM NIOLLAAKN Ha

PEe3epPBHYIO.
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ObecneyeHne 0TKa30yCTONYMBOCTY

AnnapaTypa — OTHOCUTESNbHO CTaTU4YHas cocTaBnAoLLas,
OOHaKO ObINo Obl OLLUMOKOW NONMHOCTbLIO OTKa3biBaTb €M B
ANHaAMUYHOCTU. B BbonbLUMHCTBE OpraHn3auun
MHJOPMALIMOHHbIE CUCTEMbI HAXOAATCA B MOCTOSIHHOM
Pa3BUTUN, NOITOMY Ha MPOTAXKEHUN BCENO XXU3HEHHOIO LUKNa
NC cnenyeTt COOTHOCUTL BCE UBMEHEHUS C HEODXOAMMOCTLIO
obecneveHuna "xusyyecmu", He 3abbiBaTb "TUpaxunposaTb"
HOBble 1 MOOANULIMPOBAHHbIE KOMMNOHEHTHI.
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ObecneyeHne 0TKa30yCTONYMBOCTY

[Tporpammbl U AaHHble Boriee AMHaAMMYHBI, YEM annapaTypa, U
pe3epBNUPOBaTLCH OHU MOTYT NOCTOAHHO, NPU KaXXO0M
N3MEHEHNN, Nocrie 3aBepLUEHNs HEKOTOPOMW NOrnyYeckun
3aMKHYTOM rpynnbl USMEHEHUN UM NO UCTEYEHUN
onpeneneHHoro BpemMeHu.

Pe3epBunpoBaHue nporpamMmm 1 AaHHbIX MOXET BbINOSTHATLCH
MHOIMMM crnocobammn — 3a CHET 3epKanmMpoBaHUSA OUCKOB,
—_PEe3epBHOro KOnmMpoBaHUA 1 BOCCTAaHOBIIEHUS, PENMKaLmnm
6a3 gaHHbIX U T.N. byaem ncnonb3oBaTb OS19 BCEX
nepe4YmncrieHHbIX cnocoboB TEPMUH "TUPaXnpoBaHue".
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ObecneyeHne 0TKa30yCTONYMBOCTY

Bbloaenum crnefyrowine Knaccbl TUpaXXupoBaHUS:

0 CummMmeTpuyHoe/acuMmMeTpuYyHoe. TupaxumpoBaHue
Ha3bIBAETCA CUMMETPUYHbIM, ECITN BCE CEPBEPHI,
npeaocTaBnaroLWme gaHHbIN CEPBUC, MOTYT U3BMEHSITb
npuHagneXxatwiyro MM nMHopmauuio U nepegaBaTb USMEHEHUS
apyrum cepeepam. B npoTtuBHOM criyvae TupaXmposaHue
Ha3bIBAaeTCA aCUMMETPUYHBLIM.

0 CuHXpoHHOe/acuHXpOHHOeEe. TnpaxunpoBaHne Ha3blBaeTCH

— CUHXPOHHbIM, €CN U3MEHEHWNE NepedaeTcs BCEM
aK3eMnnapam cepBuca B pamMkax ogHou pacnpeneneHHom
TpaH3akuun. B npotmBHoM cnyyae TupaxmposaHue
Ha3bIBA€TCA aCUHXPOHHbIM.

Q OcyuwecTensiemoe cpeacTtsaMmm cepBuca, XpaHsilero
MHAdOPMaLMIO/BHELLHMMU CpeacTBaMMu. ¥ Tgze



ObecneyeHne 0TKa30yCTONYMBOCTY

PaccmoTpum, kakme cnocobbl TMpaXXMpoBaHNUS
npeanoyYTUTENbHEE.

Bes3ycnoBHO, cneayeT npeanovectb CTaHAApPTHbIE cpeacTBa
TUPaXUPOBAHUS, BCTPOEHHbIE B CEPBUC.

ACNMMETPUYHOE TUPAXKNPOBAHNE TEOPETUYECKM NpOoLLEe
CUMMETPUYHOr0, NO3TOMY LienecoobpasHo BbIOpaTh
—_aCUMMETPMUIO.



ObecneyeHne 0TKa30yCTONYMBOCTY

TpyoHee Bcero BblOpaTtb MeXAy CUHXPOHHBLIM U aCUHXPOHHbLIM
TupaxumposaHnem. CUHXPOHHOE UOEWNHO MPOLLE, HO ero
peann3auns MOXeT BbITb TSIXKENTOBECHOM U CIOXKHOW, XOTH 3TO
BHYTPEHHSAA CNOXHOCTb CepBuca, HeBnanmasa ans
NPUNOXeHNN. ACUMHXPOHHOE TUPaXXnpoBaHMe YyCTOUYNBEE K
omka3am B CETWN, OHO MeHbLLE BIIUSIET HA PaboTy OCHOBHOIO
cepBuca.
Uem HagexHee cBA3b MeXay cepBepamMu, BOBIeYEeHHbIMN B
_____npouecc TMpaxmpoBaHuUg, 4eM MeHbLUEe BpeM4d, OTBOAMMOE Ha
nepeknovyeHne ¢ OCHOBHOIO cepBepa Ha pe3epBHbIN, YeM
XecTye TpeboBaHus K akTyarnbHOCTU MHdOpMauun, Tem bonee
npeanovYTUTENbHbLIM OKa3biBAa€TCA CUHXPOHHOE
TUpaxnpoBaHMe.
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ObecneyeHne 0TKa30yCTONYMBOCTY

C apyron CTOpOHbI, He4oCTaTKU aCUHXPOHHOTIO
TUPaXXMpoBaHUS MOTYyT KOMIMEHCUPOBATLCS NpoLeaypHbIMU U
nporpamMmMHbIMU MepamMu, HanpaBfieHHbIMW Ha KOHTPOIb
LenocTHocTU nHdopmaumm B pacnpegeneHHon NC. Cepsuchl,
Bxoadawme B coctaB VIC, B cOCTOSAHMM 0DecrneunTb BeAEHNE U
XpaHEHUE XXypHanoB TPaH3aKLMK, C MOMOLLIbIO KOTOPbIX MOXHO
BbISIBMNSATb onepaunmn, yTepsiHHbie Npu NePEKSItoYeHnn Ha
pes3epBHLIN cepBep. [laxe B yCNOBUAX HEYCTOUYMBOU CBA3U C

—__yAareHHbIMn punmnanamm opraHmusaumm nogobHas npoBepka B
dOHOBOM pexume 3anMeT He bornee HeCKOSbKUX 4acoB,
NO3TOMY aCUHXPOHHOE TUPaXXUPOBAHUE MOXET
NCNOrb30BaTbCs NpakTuveckn B nodon NC.
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ObecneyeHne 0TKa30yCTONYMBOCTY

ACUHXPOHHOE TUPaXXMpPOBaHME MOXET NPOU3BOANTLCA Ha
cepBep, paboTatowmum B pexnme "ropsiiero” pesepaa,
BO3MOXHO, Aa)ke 0bcnyXuBatoLero 4acTb Nofb30BaTENTbCKNX
3anpocoB, UNn Ha cepsBep, paboTawLwmn B pexmume "tennoro”
pe3epBa, Korga N3MeHeHus nepuognyeckn "HakaTtbiBatoTca",
HO caM pe3epBHbIN CeEpBEP 3arnpocoB HE ODCIYKNBAET.

[10CTOMHCTBO "Tennoro" pes3epBnpoBaHnNA B TOM, YTO €ro
—__MOXHO peann3oBaTtb, OKa3blBas MeHbLLEE BIIUSHUE Ha
OCHOBHOW cepBep. ATO BNMSIHNE BOOOLLLE MOXET BbIThb
CBEEHO K HYMO, ECNN aCUHXPOHHOE TUpaXxnpoBaHue
OCYLLECTBNASAETCSH NyTEM Nepeaaym MHKPEMEHTArbHbIX KOMUKA C
OCHOBHOrO cepBepa (pe3epBHOE KonnpoBaHe HeobXoammo
BbIMOMHATL B NOGOM criydae). ¥ Tg>e



ObecneyeHne 0TKa30yCTONYMBOCTY

OcHOBHOW HegocTaTokK "Tennoro" pesepsa COCTOUT B
ONNTENbHOM BPEMEHW BKITIOYEHUSA, YTO MOXET ObITb
HenpuemMmnemMo 4ng "TaxXenblX" cepBepoB, TAKNUX KakK
KrnacTtepHas KoHurypaums cepsepa CYB[M. 3aech
HeobxoaMMo NPOBOANTbL U3MEPEHUSA B YCNOBUAX, OITU3KNX K
pearnbHbIM.

BTopon HegocTaTok "Tennoro” pe3epBa BbITEKAET U3

_____0OMacHOCTU ManbiX n3ameHeHUN. MoXeT okasaTbCs, YTO B
caMbIn HY>XHbIW MOMEHT CPOYHbIN NepeBon pe3epBa B
LUTATHbLIN PEXUM HEBO3MOXEH.
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ObecneyeHne 0TKa30yCTONYMBOCTY

YuntbelBas npuBeaeHHble coobpaxeHus, crieayeTt B NepByto
oyepeab paccMmaTpuBaTb BO3MOXXHOCTbL "ropsavero”
pe3epBuUpoBaHUA, NMOO TLATENbHO KOHTPONMPOBATb
Ncnosrib3oBaHme "rennoro" pesepBa 1 perynsipHo (He pexe
OOHOro pasa B Hefent) NpPoBoAUTb MPOBHbLIE NEPEKNOYEHNS
pe3epBa B "ropaynin” pexumm.
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[TporpammHoe obecrneyeHmne
MPOMEXYTOYHOIO CNoS

C nomoLlbo nporpaMmMHOro ooecne4yeHus
npomexyTtodHoro crnos (MO MNC) moXxHO Onga NPon3BOSbHbLIX
NpUKNagHbIX CEPBUCOB A0OUTLCA BbICOKOWM "Xugyyecmu" C
NONHOCTbLIO MPO3padHbLIM ON1A Nonb3oBaTenen nNepekntoyYeHmnem
Ha pe3epBHbIE MOLLIHOCTMN.
O BO3MOXHOCTAX U cBoncTBax MO npomMeXyTo4HOro crnos
MOXHO npo4ynTtaTtb B ctatbe . bepHcTtanHa "Middleware:
MoJernb cepBncoB pacnpeneneHHon cuctemsl” (Jet Info, 1997,
—11).
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[TporpammHoe obecrneyeHmne
MPOMEXYTOYHOIO CNoS

[Mepeuncrnimm ocHoBHble goctouHcTBa O IC, cywecTBeHHbIE
ans obecneveHns 8bICoOKoU AocmyrnHoOcCmu.

[ MO NC ymeHbLUAET CNOXHOCTb CO3aaHUsA pacnpeneneHHbIX
cuctem. NogobHoe MO BepeT Ha ceba YacTb PYHKUMNA,
KOTOPbIE B JIOKarIbHOM Crly4dae BbIMOSTHAKT onepaunuoHHbIe
CUCTEMBI;

3 MO INC GepeT Ha cebst mapipyTU3aUunio 3anpocos,

—____NO3BONSAdA TEM caMblM 0DecrnevnTb "Kugyyecms" Npo3padHbIM
ansi nonb3oBarernen obpasom;

1 MO INC ocyuwecTBnaeT 6anaHCUPOBKY 3arpy3Ku
BbIYNCIUTENBHbBIX MOLLHOCTEN, YTO TakXe CrocobCcTByeT
NOBbILUEHUIO AOCTYNHOCTU AaHHbIX;

43

aly>e

o~

4

f
A



[TporpammHoe obecrneyeHmne
(POMEXYTOYHOr0 Cr1os

4 11O T'1C B cOCTOAHMM OCYLLECTBNATL TUPaXUpoBaHUe nrobon
MHpopMaLnKn, a HE TONMbKO coaepXumoro 6a3 gaHHbIX.
CnepoBaTernbHO, Ntoboe NpunoXxXeHne MoXXHoO caenaTthb
YCTOUYMBLIM K OmMKa3aM CepBepOB,;

3 MO INC B cocTosAHMN OTCNEXNBaTb COCTOSAHUE
MPUIOXEeHUN N NpN HeODXOOMMOCTN TUPaXXNPOBATb U
nepesanyckaTb NporpamMmmbl, YTO rapaHTUpYyeT "xuesyyecms"
NPOrpaMmMHbIX CUCTEM;

d MO MNC paeTt BO3MOXXHOCTb NpO3paYvHbIM AS1s1 NOfb30BaTENeN

—— 00pa30M BbINOMHATL NepeKkoHdurypuposaHue (u, B
4aCTHOCTU, HapalwMBaHUe) CepPBEPHbIX KOMMOHEHTOB, YTO
NO3BOMSET MaclUTabmnpoBaTb CUCTEMY, COXPaHAS UHBECTULINUN
B npukragHble cnctemMmbl. CTabunbHOCTb MPUKNagHbIX CUCTEM

— BaXXHbIW CbaKTOp NnoBblIlLEHUA OOCTYIMHOCTU OaHHbIX, % 44



[TporpammHoe obecrneyeHmne
MPOMEXYTOYHOIO CNoS

PaHee Mbl ynoMnHanu o A0CTOMHCTBax ucnornb3oBaHus MO
[C B paMKax MeXceTeBbIX 9KpaHOB, KOTOPbIE B TAKOM Clyyae
CTaHOBSATCH rieMeHTOM obecrnedYeHns omkasoycmouliyueocmu
npepocTaBnAeMbiX UHGhOPMaUUOHHbIX Cepa8LCos.



ObecneyeHune obcnyxmBaemocTy

Mepbl No obecnevyeHnto obenyxusaemocmu HarnpaBneHbl Ha
CHU)KEHME CPOKOB AMArHOCTUPOBaHUSA U YCTPaAHEHUSI OMKa308
N X NocneacTBun.

[na obecneyeHua obcernyxueaemocmu PpeEKOMeEHOYETCH
cobniogaTtb cneayrLwmne apxXmTekTypHble NPUHLMNGI:

] opneHTauuna Ha nocTpoeHne NMHPoOpPMaLMOHHON CUCTEMbI U3

— YHUPUUMPOBAHHbLIX KOMMOHEHTOB C LENbI0 YNpoLleHnd
3aMeHbl OTKa3aBLUUX YaCTeW;
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ObecneyeHune obcnyxmBaemocTy

] opueHTauuns Ha pelleHnss MoaynNbHOWU CTPYKTYpPbI C
BO3MOXXHOCTbIO aBTOMaTU4YeCKOro ooOHapy»XXeHUsl 0mka3sos,
ANHaAMUNYeCKOro nepeKkoHpurypupoBaHusa annapaTHbIX U
NporpamMmMHbIX CPeACTB U 3aMeHbl omKa3asuwux
KOMMOHEHTOB B "ropsiuemM™” pexume.
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ObecneyeHune obcnyxmBaemocTy

[InHamnyeckoe nepekoHpuUrypupoBaHne npecnenyert ase
OCHOBHbIE Lienu:

0 u3onsiuusa oTKkasaBLUUX KOMMOHEHTOB;
0 coxpaHeHne paboToCnoCOOHOCTN CEepPBUCOB.



ObecneyeHune obcnyxmBaemocTy

N30nnpoBaHHbIE KOMMOHEHTHLI 0DPa3yoT 30HY NOPaXEHUS
peann3oBaHHOU Yrpo3bl. HeM MeHbLLEe COOTBETCTBYHOLLAA 30HA
pucka, TeM BblLLe 0bcyxusaeMocmb cepBUCOB. Tak, rnpu
omka3ax BrokoB NMUTaHUS, BEHTUNSATOPOB WU/MNN AUCKOB B
COBPEMEHHbIX CEPBEpPAaxX 30HA puUCKa OrpaHN4YNBaETCS
OTKa3aBLUMM KOMMOHEHTOM; NPU OmMkKa3ax NpPoLeCCOPHbIX
MOAYJSien BECb cepBep MOXET notpebdoBaTtb nepesarpysku (4To
CNocoBbHO BbI3BaTb AarbHeullee paclunpeHmne 30HblI pUcka).
—OueBnaHo, B ngeanbHOM criydae 30HbI NopaXeHust N pucka
coBnagatoT, U COBPEMEHHbIE CEPBEPLI N aKTUBHOE CETEBOE
obopyaoBaHue, a Takke rnporpaMmmHoe obecrnedyeHne BeayLmx
npounssoauTerien BecbMa Onm3ku K aToMy naeany.
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ObecneyeHune obcnyxmBaemocTy

B0o3MOXHOCTb NporpaMMmnMpoBaHnst peakummn Ha omekas Takke
noBbILLIAET obcyxusaemocmb cucteM. Kaxkaasi opraHmsauus
MOXXET BbIOpaTh CBOIO CTpaTernio pearmpoBaHnsa Ha omkKasbl
TEX UIN UHbIX annapaTHbIX U NPOrpamMMHbIX KOMMIOHEHTOB U
aBTOMaTU3NPOBATb 3Ty peakuuto. Tak, B NpocTenLlem crny4ae
BO3MOXHa OTnpaBKka coobLeHNUA CUCTEMHOMY
aAMUHUCTPATOPY, YTOObI YCKOPUTb Ha4Yarno PEMOHTHbIX paboT;
B Oosiee CroXHoM criydae MOXET ObITb peanu3oBaHa

____npoueaypa "MArkoro" BbIKITIOYEHUS (MEPEKITIOYEHUSA) CEPBUCA,
4YTOObI YNPOCTUTL OBCNYXNBAHUE.
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ObecneyeHune obcnyxmBaemocTy

Bo3MOXHOCTb yaaneHHOro BbINOSIHEHUS aAMUHUCTPATUBHBLIX
OENCTBUN — BaXKHOE HanpaereHne noBbllLeHns
obcny)xusaemocmu, NOCKOSIbKY NPU 3TOM YCKOpSieTCA Ha4vano
BOCCTaAHOBUTENbLHbLIX MEPOMNPUATUN, @ B uaearne Bce padoThbl
(0BbIYHO CBSA3aHHbLIE C OOCIYXMBAHUEM MPOrpaMMHbIX
KOMMOHEHTOB) BbINOMHAIOTCS B YAANeHHOM pexunme, 6e3

nepemMeLleHna KBannpmumpoBaHHOro nepcoHana, To ecTb C
BbICOKMM Ka4yeCTBOM U B KpaTyauLlme CPOKM.
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ObecneyeHune obcnyxmBaemocTy

[1ns1 coBpeMEHHbLIX CUCTEM BO3MOXXHOCTb yaaneHHOoro
agMWUHUCTPUPOBAHNSA — CTaHOAPTHOE CBOMCTBO, HO BaXXHO
no3aboTUTBLCS O ero NPakTU4ecKkon peann3yemMocTu B
YCITOBUSIX Pa3HOPOAHOCTU KOHdUrypauun (B nepByto odepenb
KNMeHTCcKnx). LieHTpannsoBaHHOE pacnpoCcTpaHeHUE U
KOHoMrypmpoBaHme nporpaMmmMHoOro obecrieyeHusi, yrnpasrieHne
KOMMNOHEHTaMN MHPOPMaLMOHHOU CUCTEMBI U
ONarHoCTUpoBaHMe — HageXHbI PYHOAMEHT TEXHUYECKUX
—___Mep NoBbILWEHNSA 0bcry»xusaeMocmu.
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ObecneyeHune obcnyxmBaemocTy

CyLLeCTBEHHbIN acneKT NoBbILLEHNUS 0bcrnyxueaemocmu —
opraHusaumsa KOHCynbTaunoHHOM CnyX0bl ANs nornb3oBaTenemn
(ob6cnyXnBaemMocCcTb Nonb3oBaTenen), BHeApEeHne
NporpamMmMHbIX CUCTEM AN padboTbl 3TOU CryX0Obil,
obecnevyeHne gocTaTouHOW NPOMNYCKHOM COCOBHOCTN KaHasoB
CBSI131 C Nornb3oBaTensiMy, B TOM YUCNE B PEXMME MUKOBbIX
Harpysok.
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