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IHpenuciaosBue

eabw oCBOEHMST AUCHUILUIMHBI «VHXXEHEPHO-TEXHUYECKAsA ITOI-
JepKKa COMPOBOXKJICHUS WH(POPMAIIMOHHOM CHCTEMBI» SBISETCS Gop-
MHPOBAaHHUE IIEJIOCTHOTO MPEACTaBICHUS OO0 OCHOBHBIX TpeOOBAHUSX,
IPEABABIIEMBIM K pab0oTe aMUHHUCTPATOpA IPH HACTPOMKE M DKCILIya-
Taluy HHOOPMAITUOHHBIX CUCTEM.

OCHOBHBIMH 33JlayaMd  HM3Y4YEHHS IHCIHUILINHBI «VHXEeHEepHO-
TeXHUYECKas MOAACP)KKa COMIPOBOXKACHUS HH(DPOPMAITMOHHON CUCTEMBIY,
SIBJISIFOTCSI

-  n3ydeHue 0a30BBIX MOHATHHA W OCHOBHBIX IMPUHITUIIOB ITOCTPOE-
HUS CUCTEM PE3EPBHOTO KOITUPOBAHUS;

- H3y4YE€HHUE METOJIOB BOCCTAaHOBJIEHMS JAHHBIX M PabOTOCTOCOO-
HOCTHU CHUCTEM;

- (dopmMupoBaHHE HABHIKOB TOKWCKAa M yCTPAHEHUS OLIMOOK B pa-
00Te HHPOPMAITMOHHOM CUCTEMBI.

Cozlepmanne AUCHHUIIJINHBI B COOTBETCTBHUMU C yqeﬁmﬂM IJIAHOM

B cooTBeTcTBHM ¢ y4eOHBIM TJIAHOM M3yYE€HHE TUCHMUILUIMHBI «H-
KEHEPHO-TEXHUUYECKasl MOJJIEPKKa COMPOBOXKIACHUS HHOOPMAITMOHHOMN
CHUCTEMBID» TpPEeayCMaTpUBAET MPOBEJCHUE JIEKIIMOHHBIX, MPAKTUYECKHUX,
7a00paTOPHBIX 3aHATHI W CAMOCTOSITEILHOW paOOThl O0YYAOIIUMUCS
OYHOU (POpMBI OOYyUECHUSI.

OOmiass TPYJIOEMKOCTh JUCHMIUIMHBI COCTaBJISIET --- YacoB.

[TpoMeKyTOUHBIN KOHTPOJb — MU PepeHIIMPOBAHHBIN 3a4deT (-- ce
MecCTp).

Conep:kaHue NPaKTHYECKUX 3aHATHI

[Ipu moAroToBKe K MPAKTHUYECKUM M JTA0OPATOPHBIM 3aHITHSM
oOyyJaroluecst CaMOCTOSITENIbHO U3y4atOT OCHOBHYIO U JIONIOJTHUTENbHYIO
JIUTEPATYPY, TOTOBAT KOHCIIEKTHI [0 T€MaM, NMPEIJIOKEHHBIM MPENoaa-
BaTEJIEM.

Ha npaktuyecknx M Ja00OpaTOPHBIX 3aHATHUIX MPENoJaBaTelb
OCYIIECTBIIIET KOHTPOJb MOATOTOBKY KAa4eCTBA 3HAHUU 00yUaroIierocs,
UCIIOJIB3YSL: OMPOC, 0OCYKJICHHE BOIPOCOB MO TEMaM U3y4aeMOil JUCILH-
IJIMHBI, IUCBMEHHBIW OINPOC MPU TEKYLIEM KOHTPOJIE U IIPEIOCTABICHUE
OTYETOB M0 MPAKTUYECKUM U JaOOPATOPHBIM 3aHATHSIM.
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IIpakTnueckoe 3ansaTue Ne 1. PazpabdoTka miiana pe3epBHOro
KOINMPOBAHMS

[lenbto pabOTHI SBISIETCS W3YYEHUE MOPSIKA COCTABIICHUS ILJIaHA
pPE3epBHOT0O KOMUpOBaHUA. Pe3ynbTaToM MpakTUYECKOW paboThl SBIISIET-
Csl OTYET, B KOTOPOM JOJKHBI OBITh OTPa)KE€HbI X0/ pabOT U MOJArOTOB-
JICHHBIN TIJIaH PE3€PBHOIO KOMUPOBAHUA.

JInst BBIMOJIHEHMST TpakTUyeckol padotrsl Ne 1 cTynmeHT AoiKeH
U3YYUTh MPUBEICHHBIA HUKE TEOPETUUECKNM Marepuai. Otder caaercs
B pacrieyaTaHHOM M 3JIeKTpoHHOM ((daiin Word) Buaax.

I1;1aH pe3epBHOI0 KONMUPOBAHU A

[Inan pe3epBHOro KOMUPOBAHUS 3TO KOMIUIEKC MEpP M IMOCJeA0Ba-
TEJIbHOCTh JIEUCTBUI ISl CO3JAHUSI aKTyaJlbHOM KOMWUM 3allUIAeMbIX
JAHHBIX Ha pe3epBHOM Hocutelne. [1man MoXeT COCTOSTh U3 OJHOTO WU
HECKOJIbKHUX 3aJJaHU, BKIIFOYAIOIIHNX B CEOs CIEAYIOIINE MapamMeTPhI:

- OOBEKThl KONMMPOBAHUS: CEPBEPA, BUPTYyAIbHbBIE MAIWHbI, JUC-
KM, TOMa, Manku, (aiiibl, IPUI0KeHUsI, 0a3bl TaHHBIX.

- Cnoco6 xomupoBaHUs: MOJHOE, HHKPEMEHTaIbHOE, Tuddepen-
UAIIBHOE.

- Pacnucanme: narta, Bpems, NepuoJl UKW COOBITUE JJIsl 3aIlycKa
KOMHUPOBAHUS JIAHHBIX.

- paHWIHWILE: MECTO ISl XpaHEHUs pe3epBHOU komuu (00sakxo,
JIOKAJIbHBIC WJIM CETEBbIC MAKHU U TUCKH, YCTPOUCTBA XPaHEHHUS).

- IlapameTpsl XpaHeHUA: KU3HEHHBIN UK PE3€PBHOM KOMHUHU B
XPaHWJIUIIE U JIEUCTBUSI, BHIMOJHIEMbIE TIOCJIE OKOHYAHUS CPOKa XpaHe-
HUSL.

- JlonmonmHUTENbHBIC MapaMeTPhl: YPOBEHb KOMITPECCUM (CKATH),
mudpoBaHUE MOTOKA, MPOBEPKA LIEIIOCTHOCTH PE3EPBHOUN KOMIUHU U JIP.

Pa3pa60TKa U pcajin3anui IJiaHa PE3CPBHOI0 KOIMMUPOBAHUA

IIpu co3ganum naHa OTBETHTE Ha CJIEAYIOIINE BOMPOCHI:

- Hackoabko BakHbl JaHHBbIe? DTOT KpPUTEPUNM MOMOXKET pe-
IINTh, KaK, KOT/Ia U KaKyro HHGOpPMAIUI0 apXUBUPOBaTh. [ KpuTHY-
HOW wmHpOpManuu, Hanmpumep, 0a3 AaHHBIX, CIEAYEeT CO3[aBaTh H30bI-
TOYHBIE APXUBHBIE HA0OPHI, OXBATHIBAIOIINE HECKOJIBKO MEPUOJIOB APXU-
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Banuu. s MeHee BaxkHOW WHMOpPMAIIMU, HAMpUMEpP, ST TEKYIIHUX
MOJIb30BaTENbCKUX (PailioB, CIOXKHBIA TJIaH apXUBaIlUUM HE HYXKEH, J0-
CTaTOYHO PETYJSIPHO COXPAHATHh UX U YMETh JIETKO BOCCTAHABIUBAT.

- K kakomy THmy OoTHOCHUTCH apxuBupyemasi uHpopmaunus?
Tun uHpoOpMaIu MOMOXET OMPEACIUTh HEOOXOIUMOCTh apXHUBAIUU
JAHHBIX: KaK W KOT/1a TaHHBIE JOJKHBI ObITh COXPAHEHBI.

- Kak yacro usmensitorcs Janable? Yactora U3MEHEHUS BIUSET
Ha BHIOOP YaCTOTHI apxXuBUpOBaHus. Hanpumep, exxeTHEBHO MEHSIOIIUE-
Csl JaHHBIE HEOOXOIMMO COXPaHATh KaXK/IbI! JICHb.

-  Hy:XHO J14 TONMOJHUTH APXMBAIMIO CO3JaHUEM TEHEBbIX KO-
nuii? [Ipu 3TOM cllenyeT HOMHHUTh, YTO TEHEBAS KOMUS — 3TO AOIOJIHE-
HUE€ K apXUBaILlMU, HO HU B KOEM CJIy4yae HE €€ 3aMEHa.

- Kak ObICTPO HYKHO BOCCTAHABJIMBATHL [JaHHble? Bpems —
BOXHBIM (DAKTOp MPHU CO3JaHUM IIJIaHA apXUBAIUU. B KPUTUUHBIX K CKO-
POCTH CHUCTEMaxX HY>XHO ITPOBOJAUTH BOCCTAaHOBJIEHHUE OUYEHB OBICTPO.

- Kakoe o0opynoBaHue ONTUMAJBHO /ISl APXUBALMHM U €CTh
JU OHO y Bac? JIjisi CBOEBpEMEHHOM apXuBaIllMd BaM IMOHAJO00UTCS He-
CKOJIBKO apXMBUPYIOLIUX YCTPOMCTB M HECKOJIBKO HAOOPOB HOCHUTEIEH.
AnnapaTHble CpPECTBAa apXUBAIIMU BKIIOYAKOT JIEHTOYHBIE HAKOMUTEIN
(3TO HauMEeHee JTOPOroi, HO U CaMblil MEJJICHHBIM THII HOCUTEIIS ), OIITH-
YECKHE JINCKU U ChbEMHBIE IUCKOBBIE HAKOTIUTEH.

- KTo oTBevaer 3a BbINOJHEHUE TUIAHA APXUBALMM U BOCCTA-
HOBJIeHUs AaHHBIX? B ujaeane u 3a pa3paboTKy 1iaHa, U COOCTBEHHO 3a
apXWBalAIO U BOCCTAHOBJICHUE JOJKEH OTBEYATh OJIMH YEJIOBEK.

- Kaxkoe BpeMsi onTUMAaJbHO M apxuBanum? ApxuBauus B
NepUoJ HAMMEHBIIIECH 3arpy3KH CUCTEMBbI MIPOUIET ObICTpEe, HO HE BCe-
r7a BO3MOXKHO IPOBECTU €€ B y100HBIC Yackl. [ToaTomy ¢ ocoboil Tia-
TEJIbHOCThIO apXUBUPYUTE KIIFOUEBBIE JAHHBIE.

- Hy:xHo 1M coxpaHsATh apxXMBbI BHe oduca? paHEHHE apXU-
BOB BHE o(uca — BaXHbIM (HaKTOp Ha Ciaydail CTUXUHHOTO OEICTBUSI.
Bwmecrte ¢ apxuBamu coxpanurte u konuu [1O nis yctaHOBKH Wik mepe-
yctanoBku OC.

JI71st mocTpoeHus MpaBWIbHOM U 3PHEKTUBHON CUCTEMBI PE3EpPBHO-
ro KOMUPOBAHUS HEOOXOIUMO JIETAIbHO U3YUYUTh U 33JI0KyMEHTHUPOBATh
Bce (palijioBbIE pecypchl, UCMOIb3yEMbIE B KOMIIAHUHU, a 3aTEM TIIATEIb-
HO CIUIAHMPOBATH CTPATETHMI0 PE3€PBHOIO KOMHPOBAHUSI U PEATU30BAThH
€€ Ha MPAKTUKE
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KoHTpoJibHBbIEC BONIPOCHI

1. KakoBbI MPpUUYMHBI PE3EPBUPOBAHUS JAHHBIX ?

2. Kakue Tumel pe3epBHOrO KONMMPOBaHUSA BhI 3HaeTre? B yeM ux
ocoOeHHoCTH?

3. Krto mnanupyer, kakue JaHHbIE HY>KHO PE3€pBUPOBATH?

4. Kakwue naHHble HE0OOXO0MMO PE3ePBUPOBATH?

5. U3 kakux pa3nesioB COCTOUT IJIaH PE3EPBHOTO KOMUPOBAHUA?
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JlaGopaTopnas padora Ne 1.
Co3anue pe3epBHON KONMHY UH(POPMALMOHHON CHCTEMBbI

[{enpro paboOTHI ABISIETCS U3YyYEHHUE OCHOBHBIX METOJIOB PE3EPBHO-
ro KOMUPOBaHUs, MPUOOPETEHNE HABBIKOB BBIMOJHEHUS PE3EPBHOTO KO-
nupoBaHus. Pe3ynbTaToM MpakTUYECKOW paOOThI SIBISETCS OTYET, B KO-
TOPOM JIOJDKHO OBITh MPUBEACHO OMHMCAHUE Ipoliecca CO3JaHus Pe3epB-
HOM KOMMU Y CHUMKHU KpaHa, MOITBEP>KIAI0IINE YCIICIIHOE 3aBEPIICHUE
PE3EPBHOTO KOMMUPOBAHUAI.

Jlnst BeImosiHeHUs J1abopatopHoit paboTel Ne 1 cTyneHT AoyKeH
WU3YYUTh MPUBEICHHBIA HUKE TEOPETUUECKNU Marepuai. OTuer craercs
B pacrieyaTaHHOM U 3JeKTpoHHOM (daitn Word) Bugax.

Pe3epBHOe kKonupoBaHWe HH(POPMALUOHHOM CHCTEMBbI

YTUIuTel apXvBall U BOCCTAHOBJIEHUS CO3JAI0T KOMUIO (hailioB
M TIAMOK Ha YKa3aHHOM I0JIb30BaTesieM HocuTene uHdopmaiuu. B ciy-
yae MOTEPU WM MOBPEKICHUS TMOIH30BATEIbCKUX JTAHHBIX UX MOXKHO
BOCCTAaHOBUTH U3 (ailyia pe3epBHON komuu. Paboty nHbOpMaIiMoHHOMN
CUCTeMbl 0€3 BBINOJHEHUSI PETYJISIPHOTO PE3EPBHOIO KOMUPOBAHUS
HEJIb3sl MPU3HATH YJ0OBIECTBOpUTEIbHON. YacToTa apxuBanuu (pe3epBHO-
ro KOMHUPOBAHUSI) OMpEACseTcs] IJIAHOM  PE3EPBHOTO  KOMHUPOBas
(cm. IIpaktuueckoe 3ansitue Ne 1). AIMHUHUCTpPATOpP MOXKET BBIOMPATH
pa3JIMYHBIC TUIBI APXUBAIIUUA B 3aBUCUMOCTH OT €T0 TPeOOBaHUIA:

- Jns tuna O6siuHas (Normal) mpoucxoauTt apXuBaiusi BCEX BbI-
OpaHHBIX (PalJIOB U CUCTEMHBIX HACTPOEK MJIs ONPEICIICHHOMN MaNK/A WIH
JUCKAa, W KaKIBIM (ala MapKupyeTcs Kak MNpOIISAIINA apXUBAIUIO
(MMEIOIINI PE3ePBHYIO KOTIHIO).

- Jnsa tuna Konuposanue (Copy) IpOUCXOAUT apXHUBALMsS BCEX
BBIOpaHHBIX (DAJIOB U CUCTEMHBIX HACTPOEK JJIsI OMPEICICHHON ManKu
WM AUCKa, HO (aiiibl HE MapKUPYIOTCS KaK MPOIIEAIINE apXUBAIIHIO.

- JHnsa tuna Jlo6aBounas (Incremental) mpoucxoauT apxuBaius
TOJIBKO TeX (haiyioB, KOTOpbIE OBLIM CO3/IaHbl WM M3MEHEHBI BCIIEH 3a
nocieaHel OOBIYHOM WM JOOABOYHOM apXWBalMed, W KaXIbld (aiin
MapKUPYETCsl KaK NpOIIEIIINA apXUBaIUIO.

- Jlna tuma Pasnoctras (Differential) mpomcxomut apxuBarus
TOJILKO T€X (PaiyioB, KOTOPhIE OBUIM CO3JaHbl WJIM MU3MEHEHBI BCJEH 32
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nocjaeaHelt 0ObIYHOM WM 100aBOYHOM apXxuBalden, HO (aiiabl He Map-
Kupyrores. g tuna

- ExenneBnas (Daily) mpoucxoauTt apxuBaiusi TOJIbKO Tex (aii-
JIOB, KOTOPhI€ OBLUIM CO3/aHbl WJIM U3MEHEHBI B TaHHBIN JI€Hb, HO (hailyibl
HE MapKUPYIOTCS.

Tun apxuBaiuu, KOTOPBIA MPUMEHSETCS, OMPENEISIET, HACKOJIBKO
CJIO’KHBIM OYJIET MPOIECC BOCCTAHOBIEHUS. {711 BOCCTAaHOBIICHUS TIOCIIE
HECKOJIbKMX J00ABOUYHBIX MM PA3HOCTHBIX apXUBaLUi HEOOXOIUMO BbI-
MOJIHUTh BOCCTAHOBJICHHE W3 TOCJEAHEH OOBIYHON pE3epBHOM KOMHUHU U
U3 BCEX J00aBOYHBIX WM PA3HOCTHBIX KOIMUM, MOJTYUYEHHBIX IOCTE
OOBIYHOM apXMBAIlMU U BIUIOTh JI0 HACTOAIIETO MOMEHTA. BhIMonHss ap-
XUBAIUIO JaHHBIX, aAMUHUCTPATOP YKa3bIBA€T UMS U MECTO s (aiina
pe3epBHOM komuu. Daitnbpl apXWBALMM MOXHO COXPaHATh Ha YKECTKOM
JUCKE WU Ha JIFOOOM JIpyrom TUIE chbeMHOTo Hocutens. [Ipu BbIOOpE
MecCTa JIJI1 pe3€PBHOM KOIMUU HYKHO YUYUTHIBATh pasmep ¢aiiyia apxuBa-
IIMU, TUIIBI UMEIOIIMXCS HOCUTEJIEH, a Takke BO3MOXKHOE TpeOOBaHME
TOTO, YTO (hailsibl PE3EPBHBIX KOMUN HYXKHO XPAHUTh OTACIBHO OT KOM-
NBIOTEpa Ha ciiydyail KaTacTpoQBbl.

@yHKUMS BOCCTAHOBJICHUSA NHPOPMAMOHHOM CHCTEMbI

BoccraHoBiieHHE CHCTEMBI MO3BOJISIET BBIIIOJIHUTH OTKAT COCTOSI-
HUS MH()OPMALMOHHOW CUCTEMBI K OJHOM M3 TOYEK BOCCTAaHOBJICHUS,
(PUKCUPYIOIINX COCTOSTHUE HA MOMEHT, KOrJla CUCTEMa CTaOMIbHO pado-
tana. [IpeuMyniecTBoM NaHHOW (PYHKIMM 3aKIIOYAETCS B TOM, YTO OHA
IPENOCTABIISIET BO3MOKHOCTh OBICTPOIO BOCCTAHOBJIEHUS («OTKaTa» CO-
CTOSIHUSI CUCTEMBI K COCTOSIHHIO, B KOTOPOM OHAa HaXoJujach B OJUH U3
OpEeabIIYIINX MOMEHTOB BO BPEMEHH) 0€3 MEpEyCTAHOBKU CHCTEMBI, a
TAaK)K€ HE IOJBEPracT PHUCKY CIYyYalHOI'O Iepe3anuChbiBaHUs pabodyux
(haiiyioB MOJIb30BATEIEH.

B03M0>XXHO BBINIOJIHEHHE OTKaTa K JIIOOOMY M3 CIEIYIOIIUX THUIIOB
KOHTPOJIBHBIX TOUEK M TOYEK BOCCTAHOBJICHUS:

- HauanbHasa xoHTponbHas Touka (initial system checkpoint) cu-
CTEMBI CO3/1a€TCsl MPHU MEPBOM 3alyCKe KOMIIbIOTEpA C BHOBb YCTaHOB-
nennoun OC.

- Toukum BOCCTAaHOBJICHHS MJIsI ABTOMAaTUYECKUX OOHOBIIECHUU
(Automatic update restore points) coszmaroTcs, KOrja WHCTaJUIUPYIOTCS
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OOHOBJICHHMSI, KOTOPBIC 3arpyKal0TCs ¢ TTIOMOIIBIO ITATHBIX CPEACTB 00-
HOBJICHUSI MHPOPMAIIMOHHONU CUCTEMBI.

- Toukun BOCCTaHOBIJIEHUS NIPU BOCCTAHOBJICHUU C PE3EPBHOM KO-
nuu (Backup recovery restore points) co3garoTcsi, KOrja moJib30BaTelb
UCIIOJIB3YET YTUIIUTHI BOCCTAHOBIICHHUS JAHHBIX U3 PE3EPBHON KOTIHH.

- Ilonp3oBarenb MOXKET CO37]aBaTh CBOM COOCTBEHHBIE TOUKH BOC-
CTaHOBJICHHUS BPYYHYIO («py4HBIC» KOHTPOJIbHBIE TOYKHM — Mmanual
checkpoints) B 1:1000#f MOMEHT ¢ TOMOIIbIO YTUJIUT YIpaBieHUsI HHPOP-
MAaIlMOHHOU CHCTEMBI.

- Todku BOCCTAaHOBJIEHHUS MPHU MHCTAUIAINHU mporpamm (Program
name installation restore points) co3garoTcsi, TPy YCTAHOBKE MPOTPaMM-
HOTO 00ecCIeUeHUs.

- Cucremuble KOHTpoJIbHBIE TOukHM (System checkpoints) — 3T0
3aIIaHUPOBAHHBIE TOYKH BOCCTAHOBJICHHUS, KOTOPBIE CO3/IAI0TCS KOM-
IBIOTEPOM PETYJISIPHO, JaXe €CJIM I0Jh30BaTelIb HE BHOCHJ HUKAKHUX
U3MCHEHUH B CHUCTEMY.

- Touku BOCCTAaHOBJICHHUS JUIS HEONMO3HAHHOTO YCTPOMCTBA
(Unsigned device driver restore points) co3maroTcsi, KOT/Ia YCTaHABIUBA-
eTCsl JipaliBep YCTPOMCTBA, KOTOPHI HE OBbLI OMO3HAH WU CEPTUQHUII-
pOBaH.

CpenctBa BOCCTAaHOBJICHUS CHUCTEMBI OOBIYHO COXPAaHSIIOT HaOOp
KOHTPOJIBHBIX TOYEK BOCCTAHOBJICHHSI 3a TEPUOJ OT OJHOM 10 Tpex
Heenb. KomnmdecTBO KOHTPOJIBHBIX TOUEK BOCCTAHOBIIEHUS, TOCTYITHBIX
B JIFO0OU 3aJjaHHBII MOMEHT BPEMEHHU, OTPAaHUYECHO 00BEMOM MPOCTPaH-
CTBa, KOTOPOE BBIJCIICHO IOJIb30BATENIEM I pabOThl CUCTEMBI BOCCTA-
HOBJICHUSL.

KoHTpoJibHBbIE BONPOCHI

1. YkaxuTe 0COOEHHOCTH PAa3JIMYHBIX TUIIOB PE3EPBHOTO KOMHPO-
BaHMUSI.

2. Uto HE0OXOIMMO YUUTHIBATh MPHU HAa3HAUYCHUH WHKPEMEHTAIhb-
HOTO WK U dhepeHInaIbHOro pe3epBHOTO KOMTUPOBAHMUS ?

3. Kakue atpu0OyTsl (paitioBOl CUCTEMBI YIUTHIBAIOTCS CUCTEMAMHU
PE3E€PBHOTO KOMTUPOBAHMS?

4. Jlnsa yero HyxHa (QYHKIHSI BOCCTAHOBJIEHUS UH(OPMAITMOHHOMN
CHUCTEMBI?

5. Kakwue BUIbI KOHTPOJIBHBIX TOUEK CYIIECTBYIOT?
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JlabopaTopunas paéora Ne 2.
Co3nanue pe3epBHOI KONMM 0a3bI JAHHBIX

[lenbto pabOTHI SIBJISIETCA M3YYEHHE W MPUOOPETCHHE HABBIKOB
HACTPOMKHU CITyX0 pe3epBHOTO KOMUPOBAHUS 0a3 NaHHBIX. Pe3ynbratoMm
NPAKTUYECKOW PabOTHI ABJISIETCS OTYET, B KOTOPOM JOJIKHO OBITH IMPH-
BEJICHO OMMCAHUE MPOIECCa CO3JJaHUs PE3EPBHOM KOMMU 0a3bl TaHHBIX U
CHUMKH 3KpaHa, MOATBEPKIAIOIINE YCIEIIHOE 3aBEPIIEHUE Mpolecca
PE3EPBHOIO KOMMUPOBAHUS.

s BeImONHEHMsT JabopaTopHOM padoThl Ne 2 CTYJIEHT HOJKEH
U3YYUTh MPUBEICHHBIA HUKE TEOPETUUECKNN Marepuai. OTtuer craercs
B paclieuaTaHHOM U 3JeKTpoHHOM (¢aitn Word) Bugax.

Mojaeyin BOCCTAHOBJIEHUSA

[Ipu pabdote ¢ 6a3zamMu JaHHBIX JO HACTPOMKH PE3E€PBHOIO KOIUPO-
BaHUA CJEAYEeT BhIOpaTh MOJEIb BOCCTAHOBJCHMS. [[JI1 ONTHMaIbHOTO
BBIOOpA Clie/lyeT OIEHUTh TPeOOBaHUS K BOCCTAHOBJICHUIO U KPUTHY-
HOCTh MOTEPH JAHHBIX, COIOCTABMB HMX C HAKJIAJHBIMHM pacxojaMH Ha
peaM3aluio TOM WIM MHOM MOJIEH.

Kak m3BectHO, 6a3a maHaeix MS SQL coctouT m3 AByX dYacTei:
COOCTBEHHO 0a3bl IAHHBIX M JIOTa TpaH3aKIMM K Hel. baza JaHHBIX CO-
JEPKUT TOJIB30BATEIBCKHE U CIIY>KEOHBIC JaHHBIE Ha TEKYIIUA MOMEHT
BPEMEHH, JIOT TPaH3aKIMi BKJIOYAET B c€0S UCTOPUIO BCEX M3MEHEHMI
0a3bl JaHHBIX 3a OMPEIEJICHHBIM TMEepUOoI, pacrojiaras JIOrOM TpaH3aK-
UM, MBI MOKEM OTKaTUTh COCTOSIHHE Oa3bl Ha JH000M IMPOM3BOJIBHBIN
MOMEHT BPEMECHHU.

JIns vcnonb30BaHUs B MPOU3BOJCTBEHHBIX Cpelax IpeiiaraeTcs
JIIBE MOJCJIM BOCCTAHOBJICHMS: NpocTasg U mojiHasg. CymecTBYeT Takxke
MOJIEJIb C HEIMOJHBIM IPOTOKOJUPOBAHUEM, HO OHA PEKOMEHIYETCS
TOJILKO KaK JIOTIOJHEHHE K MOJHON MOJEIM Ha MepUo KPYIMTHOMACIITa0-
HBIX MAacCCOBBIX OIlepalyii, KOorja HeT HEOOXOJIUMOCTU BOCCTAHOBJICHUS
0a3bl Ha ONpeIeICHHBIN MOMEHT BPEMEHHU.

- Ilpoctas mopmenb mpeaycMaTpUBAET PE3EPBHOE KOMMPOBAHUE
TOJBKO 0a3bl JAHHBIX, COOTBETCTBEHHO BOCCTAHOBUTH COCTOsIHUE b/ MbI
MO’KEM TOJILKO HAa MOMEHT CO3/IaHUsI PE3EPBHOM KOIHWHU, BCE U3MECHEHMUS
B MPOMEXKYTOK BPEMEHU MEXKIY CO3JaHUEM IOCIEOHEN PE3EPBHOU KO-
U U cooeM OyIyT HOTepsiHbI. B ToXke BpeMs MpocTasi cxeMa UMeeT He-
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OOJpIIIME HAKIIAJIHBIE PAcXOJbl: BaM HEOOXOJMMO XPaHUTh TOJIHKO KO-
nuu 0a3bl JAHHBIX, JIOT TPAH3AKIUK MIPU 3TOM aBTOMAaTHUYECKH YCEKACTCS
U HE pacTeT B pa3Mepax. Takxke Mpolecc BOCCTAHOBIICHMsI Hanbosee
IPOCT ¥ HE 3aHUMAeT MHOT'O BPEMEHHU.

- Ilomnast Mmoaenb MO3BOJISIET BOCCTAHOBUTH 0a3y Ha JIF000# mpo-
M3BOJIbHBIA MOMEHT BPEMEHH, HO TpeOyeT, KpOMe Pe3epBHBIX KOMUM Oa-
3bl, XpaHUTh KOTMHWHU JIOTa TPaH3aKIUW 3a BECh MEPHOJI, I KOTOPOTO
MOXXET MOoTpedoBaThCa BoccTaHoBieHHE. [Ipu akTuBHON padboTte ¢ 6a3oi
pa3Mep Jiora TpaH3aKIUH, a, CIeI0BaTeIbHO, U pa3Mep apXUBOB, MOTYT
JIOCTUTaTh OONBIIMX pa3MepoB. [Iporiecc BOCCTAaHOBIICHHS TaKXe Topas-
70 0oJiee CIIOXKEH U MPOJIOKUTENICH TI0 BpPEMEHHU.

Jlnst 6a3 ¢ HEOOIBIIMM 00beMOM 100aBICHUS HHPOPMAIIUN MOXKET
OBITH BBITOJIHEE MCIIOJIB30BATh MPOCTYI0 MOCIH C OOJBIION YacTOTOMN
KOTUA, KOTOpasi MO3BOJIUT OBICTPO BOCCTAHOBUTHCS W MPOJOTKHUTH pa-
00Ty, BBels MOTEPSHHBIC NaHHBIC Bpy4yHY10. [loaHAs MOJEnh B MEPBYIO
odepeb JOJDKHA HCIIOIb30BAaThCS TaM, TJI€ IMOTePs JaHHBIX HEIOITYCTH-
Ma, a UX BO3MOXKHOE BOCCTAHOBJICHHE COMPSHKEHO CO 3HAYUTEIHHBIMHU
3aTpaTamu.

Buabl pe3epBHbIX KONMUU 0a3bl JaHHBIX

IMonasi xonusi 6a3bl JAHHBIX — Kak CJIEAYeT U3 €€ Ha3BaHus,
IpeacCTaBiIseT co00i comepkumoe 0a3bl JAHHBIX M YACTh AKTUBHOTO JIO-
ra TpaH3aKIMK 3a TO BpeMs, KoTopoe (popMupoBagach pe3epBHAsS KOIHUS
(T. e. cBeeHUsT 000 BCEX TEKYUIUX M HE3aBEPIICHHBIX TPAH3aKIUAX).
[To3BoJIIET TTOTHOCTHIO BOCCTAHOBHUTH 0a3y JAaHHBIX HA MOMEHT CO3/a-
HUS PE3CPBHON KOIIHH.

Pa3HocTHasi konusi 0a3bl JAHHBIX — TIOJIHAS KOIMHS MMEET OIUH
CYIIECTBEHHBI HEIOCTATOK, OHA COJEPKHUT BCIO HHGOpMAaIUi0 0a3bl
naHHBIX. Ecnm pesepBHBIC KONMHMHM HYXXHO J€jaTh JOBOJBHO YacTO, TO
Cpa3y BO3HUKAET BOIPOC HEIKOHOMHOTO HCIIOJIb30BAHUS JIHCKOBOTO
IPOCTPAHCTBA, TaK Kak OOJBIIYI0 YacTh XpaHWIUINA OyAyT 3aHHUMAaTh
OJIMHAKOBBIC JIaHHBIC. J[JI1 yCTpaHEHHUsS 3TOr0 HEIOCTaTKa MOXHO HC-
I0JIB30BaTh Pa3HOCTHBIC KOMMM 0a3bl JJAHHBIX, KOTOPBIE COACPIKAT TOJIb-
KO U3MEHUBIIYIOCS CO BPEMEHHU TMOCJIEAHETO MOJHOTO KOMUPOBAHUS HUH-
dbopmarnuro.

Pe3epBHas konus sKypHaJia TPAH3AKIMH — IPUMEHSAETCS TOJIBKO
IIPY TTOJTHOM MOJEJIM BOCCTAHOBIICHHS U COJICPKHUT KOTHIO KypHasa
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TPaH3aKM HAYWHAs C MOMEHTA CO3JIaHUs NPEAbIAYIIEH Konuu. BaxxHo
IIOMHUTH CIIEAYIOIINNA MOMEHT — KOIIMHU KYpPHAJIa TPAaH3aKUWM HUKAK HE
CBS3aHBI C KOMUSMHU 0a3bl JAHHBIX U HE Co/epKaT UHGOPMAIUIO TIPEIbI-
OyIIUX KOMHUH, MO3TOMY JUIsi BOCCTAHOBJICHUS 0a3bl BaM HEOOXOIUMO
MMETh HEIMPEPBIBHYIO LENOYKY KOIUMU TOrO MEPUOAA, B TCUEHUU KOTOPO-
ro Bbl XOTHUTE MUMETh BO3MOKHOCTb OTKAThIBaTh COCTOsAHHME Oa3bl. [Ipu
ATOM MOMEHT TMOCJEAHEr0 YCIEIIHOTO KOMUPOBAaHUS JOJKEH OBbITh
BHYTpPH dTOTO NEPUOJA.

KoHTpoJbHbIE BOIPOCHI

1. B dem otimume ycTpoiicTBa 0a3 JaHHBIX OT APYTUX BUIOB Xpa-
1305070700104

2. Uto Takoe Moxenb BoccTaHoBIeHUS? Kakue BUIBI MOJIETIEN BBI
3HaeTe?

3. st yero ucmonb3yeTcs )KypHail TpaH3aKIUi 0a3bl TaHHBIX ?
Hy>xHo 11 BKIIOYaTh €ro B pE3€PBHYIO KOMUIO?

4. Kakue BUIIBI PE3EPBHBIX KOMUM 0a3 JaHHBIX BbI 3HAeTE?
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JlabopaTopHasi padora Ne 3. BoccTaHOBJIeHHe TaHHBIX

[enpto paboTHI SABJISIETCS OCBOCHUE MPHOOpPETEHHE HABBIKOB BOC-
CTAaHOBJICHHUS JaHHBIX M3 paHee CO3JaHHBIX PE3CPBHBIX KOMHil. Pe3yib-
TATOM MPAKTUYECKOU PaOOTHI SIBISETCS OTYET, B KOTOPOM JOJKHO OBIThH
PUBEJECHO OMKMCAHUE MPOLIecca BOCCTAHOBJICHUS JaHHBIX W3 PE3EPBHOM
KOIMM ¥ CHUMKH JKpaHa, TOJTBEPKIAIOIIME YCIENTHOE 3aBepIIeHUE
npolecca BOCCTAaHOBIICHUS.

Jlnst BeImosiHEeHUs J1abopaTopHOM paboThl No 3 CTYIEHT JOJIKEH
U3YYUTh MPUBEICHHBIA HUXKE TEOpETUUECKU Marepuan. OTtuer caaercs
B pacrieyaTaHHOM M 3JIeKTpoHHOM ((daiin Word) Buaax.

Oo0mue cBe1eHus

BoccTaHoB/IeHHMeM Ha3bIBAeTCS MPOIIEIypa, KOTOPAs BHIMOTHICTCS
TUTS TIEPEMEIICHUS Ha )KECTKUE JUCKH KOMITbIOTEPA BMECTO MOTEPSHHOTO
UM UCIIOpYeHHOro (Qaiina win Habopa ¢aitnoB ux padoraromei KOnuu
U3 apXUBHBIX (PE3EPBHBIX) JTaHHBIX.

VYrpaBieHre BOCCTAHOBJIEHHEM — 3TO Ba)KHAs 4acTh IIpoliecca aBa-
pPUHHO-BOCCTAHOBUTENBHBIX PaboT. OT TOro, Kak MOAAEPKUBACTCS TO-
TOBHOCTh K aBapHUHHO-BOCCTAHOBHUTEIBHBIM paboTaM, OyIyT 3aBUCETH
BpEMs MPOCTOSI CHCTEMBbI U 3(D(PEKTHBHOCTH BOCCTAHOBJICHUS IMOTEPSH-
HOTO MaccuBa WHGOPMAIUH, MOJTYUYSHHOTO MEXIY MOCICIHUM apXHUBH-
pOBaHHEM U aBapHei.

[Ipn BOCCTaHOBIICHHHM HCIIOJIB3YIOTCS CICAYIOIINE OCHOBHBIE MO-
hi (S 178

- TIPOCTOE BOCCTaHOBJICHUE,

- TIOJTHOE BOCCTaHOBJICHUE,

- MacCOBOE BOCCTaHOBJICHUE.

B mpocroit Moaenu BOCCTaHOBJICHHUS JaHHBIC MOTYT OBITH BOCCTa-
HOBJICHBI TOJILKO HA MOMEHT IOCIICTHETO0 PE3EPBHOT0 KOIUPOBAHHU. JTa
MOJIEb 00€CHEYMBAECT BBICOKYIO 3(P(HEKTUBHOCTH BBHITIOJHEHHUS MacCO-
BBIX OIlepalluii 3arpy3Kd JaHHBIX. Kak ciemyer W3 Ha3BaHUs, MPOCTas
MOJIC]Ib KOIIMPOBAaHMSA M BOCCTAHOBJICHHS HamOoJjee Jierkas M yJoOHas
M0 CPAaBHEHUIO C APYTUMHU MOJCIIMU. MaKkCUMallbHO BO3MOXKHBINA 00BEM
JTaHHBIX, KOTOPHIE MOTYT OBITh IOTEPSHBI, OMPEACIICTCS IEPHUOJIOM
BPEMEHU MEXK]Ty CO3JIaHUSIMH PE3EPBHBIX KOTUH.
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B Mopaenu moiaHOTO BOCCTAHOBJICHUS JIaHHBIE MOTYT OBITh BOCCTa-
HOBJIEHBI B TOM BHJE, B KOTOPOM OHA HAaXOJWJIACh BIUIOTh IO ABAPHM.
Mojenb noaIep;KuBacT BOCCTAHOBICHUE 10 KOHTPOJIBHOU TOYKH, IIOME-
YCHHOW MMEHOBAHHOW TpaH3akIKeW. TpaH3akuusi — 3TO HEKOTOPOE 3a-
KOHYEHHOE, C TOYKH 3PEHUS IMOJIb30BaTelsl, IeUCTBUE B MH(DOPMALIMOH-
HOM cucTeMe. B Mozenu mojsHoro BOCCTaHOBIIEHUST MAaCCOBBIE ONEPALINU
UMIIOpPTa MPOTOKOJMUPYIOTCS B KypHaJl TPaH3aKIHWN U, CJIECAOBATEIBHO,
MOTYT OBITh MOJHOCTBIO UJIM YACTUYHO BOCCTAHOBJICHHBI.

B mopenn MaccoBOro BOCCTaHOBJIEHMS OIEpPALMU UMIIOPTA MPOTO-
KOJIUPYIOTCST B MUHUMAJIbHOM OOBEeME. IJTO 00ECIEUMBAET BBICOKYIO
IPOU3BOJIUTENBHOCTh MACCOBBIX OIEpaldi 3arpy3KH, OJHAKO JENacT
HEBO3MOYXHBIM BOCCTAHOBJICHHE Ha 000 3aJaHHBI MOMEHT BPEMEHHU.

B 3aBucHMOCTH OT MHTEpBAJIa BPEMEHH, 3aTPAYMBAEMOr0 Ha BOC-
co3ganrue MHQpOpPMAIUU, BOCCTAHOBICHHUE MOJPA3ACIACTCS Ha CIEAYO-
1€ BUJIBIL:

- BoccraHoBiieHue B peaibHOM BpeMEHH (TO €CTh cpa3y) Wi JI0-
CTaTOYHO OJU3KO K HeMy. JlaHHBIEe, cO3/laHHbIEe HE 00Jiee YeM HECKOIBKO
CEKYHJI Ha3aJ, JOJKHBI ObITh HEMEJJICHHO JOCTYIHBI MOJIb30BATEIAM U
CHUCTEMAM, TAXKE €CIIA UCTOYHUK 3TUX JAHHBIX OTKIIFOYEH. JTO KACaeTCs
IPOMBIIIJICHHBIX U MEIULUHCKUX CUCTEM, B KOTOPBIX 3aJ€pPKKa, OMIpeE-
nensemMas BOCCTAaHOBIICHUEM, JIOMYCKAETCS B TEUECHHUE JOJIEH U €IUHUIL
CEeKyHJl. YpOBEHb BPEMEHH B HECKOJBKO CEKYHJ]I HA3bIBACTCS YPOBHEM
KPUTHYECKOTO BOCCTAHOBIICHUS.

- Ecnu BoccTraHoBieHue TpeOyeTCsl B TEUEHUE JIECSITU MUHYT, T0-
Ka OTKJIIOYEH NEPBOHAYAJBHBIM HMCTOYHUK, TO TAKO€ BOCCTAHOBJICHUE
HAa3bIBACTCSA SKCTPEHHBIM BOCCTAHOBIICHUEM.

- Korma Ha BOCCTaHOBIIEHME MOYHO 3aTPATUTh OJHWH 4Yac, OHO
HAa3bIBAETCS CPOUYHBIM BOCCTAHOBJICHHUEM.

- BoccranoBnenue, TpeOyrolee OT OJHOIO JI0 YEThIPEX 4YacoB,
HAa3bIBACTCA BAXKHBIM BOCCTAHOBJIEHUEM.

- Bce npyrue BOCCTAaHOBJIEHMS, KOTOPBIE BBIMOJHSIOTCS 3a WH-
TEepBaJ BpeMEHHU, OOJIBIINN MPEIbIAYIINX, HA3bIBAIOTCS PSIOBBIMHU.

CTpaTeFI/IH apxuBalvMi 1 BOCCTAHOBJICHUSA
ApXI/IBI/IpOBaHI/IC HC MPOU3BOAUTCA CKCMHUHYTHO, IIOOTOMY IIOJIHO-

CTBIO BOCCTAHOBHTH BCE JaHHBIE HA TOT MOMEHT, KOTJla TIPOU30IIIa aBa-
pus (eciu TOJIBKO aBapusi HE MPOM3OIILIA Cpa3y K€ MOCJEe 3aBEepIICHUs
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apXUBUPOBAHUS), C TIOMOIIBIO PE3EPBHBIX KOMUU HEBO3MOkHO. [lpu
BOCCTAHOBJICHUU BO3MOXHA TMOTEPS JAHHBIX HM3-3a TOr0, 4TO OyAyT
yCTaHABIUBATLCS YCTapeBIME JaHHbIE U3 pe3epBHBIX Komuil. HeobOxo-
JUMO PEIINTh, 32 KaKoe BpeMs paboThl HHGOPMAITMOHHON CHUCTEMBI TO-
Tepss uHboOpMaIMU JOMYyCTUMA. 3aTeM, KOrjJa YCTAaHOBJIEH 3TOT JOMy-
CTUMBIH ypOBEHb, HEOOXOAUMO OTPadOTaTh CHOCOOBI, KOTOpPHIE MO3BO-
JISIT €ro MOJJEPKUBATh. Takke HE0OXOAMMO ONPEICTUTh, CKOJIBKO TaKas
OA/IeP)KKa OyAET CTOUTD.

Tak xak mpu BOCCTAHOBJIICHUHM OYAYT MCIOIb30BATHCS YCTAPEBIIIHE
JTaHHBIE, HEOOXOIUMO OMPENIECTUTh CPOK MX TOJHOCTH ISl BOCCTAHOBJIE-
Hus. CylmiecTBYET CIEAYIOMMKA CIMCOK CPOKOB rogHocTH. g BoccTa-
HOBJICHHUS MOYKHO MCTIOJIb30BaTh JaHHBIE, CO3JJaHHBIC!

- MecsIl Ha3aJ WK paHee;

- OT OJIHOM JI0 YeThIpEX HeNelb Ha3al;

- OT YETHIPEX JI0 CeMH JTHEeH Ha3a;

- OJIMH—TPH JHS Ha3aJ;

- IIeCTh—IIBEHAAIaTh YaCOB HA3a];

- OT JABYX JIO TISITU YacOB Ha3aj;

- ot oxgHOM 10 60 MHHYT Ha3a.

Hcxonst u3 CpOKOB TOJHOCTH JaHHBIX, HEOOXOIUMO OIPEICIUTh,
KaKyl W3 TEXHOJIOTHM apXMBHUPOBAHHWS MOXKHO HCIIOJh30BaTh. Harpu-
Mep, IPU COXPAHEHUH Ha JICHTE TOCIEIHUN YPOBEHb CPOKa TOJHOCTH U3-
32 HU3KOW CKOPOCTH KOITMPOBAHMSI peaJIn30BaH OBITh HE MOJKET.

[Ipu BBIpaOOTKE CTpaTerdd BOCCTAHOBJICHHS HEOOXOIUMO Olle-
HUTbH, HACKOJBKO TPeOyeTCs HEMEUICHHOE BOCCTAHOBJICHUE NAaHHBIX (B
peabHOM BpPEMEHH), U YTOUYHHTH elle OAUH (PaKTOp — BO3MOXKHBI JIH
U3bSHBI B PE3EPBHBIX KOMHUAX. DTO HY)KHO MPUHUMATh BO BHUMaHUE, eC-
JU JaHHBIE HEMpephIBHO MeHs0TCsA. Kpome Toro, ¢aiiiasl MOryT OBITH
MOBPEXKICHBI BUpycaMmu. [Ipudem He ToapKo B paboTaroliei cucteMe, HO
U B UX PE3EPBHON KOMHU. APXHUBHPOBAHNE UCIIOPUYCHHBIX HIIA 3apayKeH-
HBIX BHpycamu (aijioB HE OOecreurnBaceT JOCTATOYHYIO COXPAHHOCTH
uHdopmanuu. ['apanTupoBaTh 0€30MACHOCTh KOMUNW MOXHO TOJBKO C
MIOMOIIBIO TIPEABAPUTEILHOTO TECTUPOBAHMS WX aHTUBHUPYCHBIMHU IIPO-
rpaMMaMi BBICOKOW CJIOKHOCTH WJIM aJTOPUTMOB KOHTPOJIS KadecTBa
JTaHHBIX.

be3onacHOCTh BOCCTAHOBJICHUSI CYIIECTBEHHBIM OOpa3oM 3aBHUCHT
oT TpeOyeMoro BpeMeHHM BOCCTaHOBJICHUs. UeM ObICTpee peakiys Ha 3a-
IPOC TI0 BOCCTAHOBJICHHIO, TEM BBINIC IAHC IMOJYYHTh HCIIOPUYCHHBIC
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nanHbie. OJIHAKO 3TO HE O3HAYAET, YTO KPUTUYECKHE BOCCTAHOBJICHHUS
BCET/la PUCKOBAHHBIE, & BOCCTAHOBJICHHBIE C MX IMOMOUIBIO JTAHHBIE —
OpakoBaHHbIE. JTO O3HA4YaeT Apyroe. Y MAHHBIX, PE3EPBHBIC KOMUHU KO-
TOPBIX TOJYYEHBI OJMXKE BCEro K MOMEHTY aBapuu, OOJIbIIE BEPOST-
HOCTh OKa3aTbCs OpPAKOBAHHBIMU, YEM y TE€X, YTO MOJYUYEHBI 32 HECKOJIb-
KO 4acOB WJIA JTHEW N0 HEIITAaTHOW cuTyauuu. Ecim aBapus npownsonuia
U3-3a MOPYM JAHHBIX UM BUPYCHOW MH(EKIINU, TO BEPOATHEE BCETO, UTO
HEJIABHO PE3EPBUPOBAHHBIE JAHHBIE TAKKE 3aPAKEHBI.

Hpyrum ¢dakTopoM, KOTOPBIM CIEAyeT y4YUThIBaTh, SBISETCA TO,
YTO CaMbI€ «UUCTHIC» PE3ECPBHBIC KOMUU OOJIBIIE BCEr0 OTIMYAKOTCS OT
JAHHBIX, KOTOPBIE HYKHO BOCCTAaHABIIMBATh, TO €CThb OHU CaMbI€ YCTa-
pEBIIKE.

[Ipy BOCCTaHOBJIEHHUM JAHHBIX HEOOXOJMMO PYKOBOJCTBOBATHCS
CIEAYIOLINM:

- IIpoBepsTh, HE BBI30BET JIM BOCCTAHOBJICHHUE IAHHBIX UX MMOTEPIO,
ecyu (pailyibl BOCCTaHABIMBAIOTCS HA TO K€ MECTO, OTKYAa UX KOMUPOBAJIH.
Hanpumep, ecnu ¢aiist icnopyeH, HO €11ie HE yCTaped, a TP BOCCTAaHOB-
JIEHUM €ro 3aMeHsIeT (haiisl, KOTOPHIM HE UCTIOPYEH, HO yCTape, TO MOTEpH
MOTYT OBbITh OoJbIITMMU. JIydIiie Bcero, mpexie 4eM 3aMEHUTh UCTIOPYECH-
HBIN (ailsi, TPOBEPUTH BO3MOKHOCTH €T0 UCTIPABIICHHUS.

- YuuTheIBaTh MOCHEACTBUS BOCCTaHOBIECHUA. [Ipu BoccTaHOBIE-
HUM (paiijla BOCCTAHABIMBAETCS HE TOJILKO €r0 COJAEPKUMOE, HO TAKKe
BCE aTpUOYTHI U BCsl MH(POpMaIus, u3BectHas o0 3ToM (¢aiijiec Ha MOMEHT
apxuBUpoBaHus. Bce HOBoe, kacaroieecs: aiiia U €ro OTHOIIEHUN C
OCTaJIbHBIM MHUPOM, YK€ He OyJIeT OTPaKEHO B BOCCTAHOBJICHHOM BapH-
anre. [IpuMepoM SABISETCA BOCCTAHOBJIEHUE IMANKH, K KOTOPOU CO BpE-
MEHHU TOCIICTHETO0 apXUBUPOBAHUS MOJIYYUIIO JOCTYIT HECKOJIBKO HOBBIX
TPYIII U MoJb30BaTeneil. BoccranoBnenue 3a010KUpyeT 3TUX MOJIb30BaA-
TEJIEH.

- Bo BpeMs BOCCTaHOBJIEHUS B TO K€ MECTO, OTKY1a AEIalach pe-
3epBHasi KOMUS, IOCTYN IOJb30BATENIEH B 3TO MECTO CIEAyeT 3a0JI0KHU-
poBath. [lombITKa MOJIL30BaTENIEN OTKPBITH €II€ HE MOJHOCTHIO BOCCTa-
HOBJICHHBbIC (Daiiilbl MOKET MPUBECTU K aBapUHUHOMY 3aBEPUICHUIO BOC-
CTaHOBJICHHS.
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KoHTpoJibHBbIE BONIPOCHI

1. Kakyro 3amady pemaet mpoieaypa BocCTaHOBIEHUs uHpopma-
1007070

2. Ilepeuncnute BUIbI BOCCTAHOBJICHUS UH(GOpMAIIUH.

3. Kakue TpeOoBaHUS yUMUTHIBAIOTCS MPU pa3pabOTKE CTpaTeruu
apXUBUPOBAHUSA?

4. Onuuute mpoleaypy BOCCTAaHOBJICHUS UHPOPMAIIUU O MO-
MeHTa c00sl B CUCTEME.

5. Kakue ocoOeHHOCTH ClieAyeT Y4YMThIBaTh IIPU BBIOOpE CTpaTe-
MU BOCCTaHOBJIEHUS MHOpMaIum?
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JlaGopaTtopnas paGora Ne 4.
BoccranoBiieHre padoTOCIIOCOOHOCTH CUCTEMbI

[enpto paboOTHI ABJISIETCS U3YYEHUE AITOPUTMOB BOCCTAHOBIICHHUS
paboTOCIOCOOHOCTH CHCTEMBI C TMOMOIIBI0O KOHCOJU BOCCTAHOBJICHHS.
PesynbratroM mpakTudeckoi pabOTHI SBISICTCS OTYET, B KOTOPOM JTOJIK-
HbI OBITH MPUBEICHBI KOMAaH/IbI, UCIOJIL30BaHHBIC IS BOCCTAHOBJICHUS
paboTOCIOCOOHOCTH CUCTEMbl MU CHUMKH JSKpaHa, JAEMOHCTPUPYIOIINE
YCTEITHBIN 3aITyCK CHCTEMBI ITOCIIe BOCCTAHOBJICHUS.

Jlnst BeImosiHEeHUs J1abopatopHoi paboTel No 4 CTyneHT AOJIKEH
WU3YYUTh MPUBEICHHBIA HUKE TEOPETUUECKNN Marepuai. OTder cpaercs
B pacrieyaTaHHOM U 3JeKTpoHHOM (daitn Word) Bugax.

NucTpymMeHTAPMH BOCCTAHOBJIEHHS

CoBpeMeHHBIC OIEpaIllMOHHBIE CHUCTEMBI JOBOJBHO YCTOWYMBBI K
cOOsIM U, KaK MPaBUJIO, CTAOUIBHOCTh CUCTEMBI TEM BBIIIE, YEM MEHBIIE
U3MCHEHUH BHOCHUTCS B CUCTEMY B mporiecce paboTbl. OqHAKO BHOCUTH
M3MCHEHHUS B KOH(PUTYpaIMIO ONMEpallioOHHON CUCTEMBI (YyCTaHOBKAa HO-
Boro [10, 0OHOBJIEHHE CUCTEMBI WX IPaBEPOB, U3MEHEHUE CUCTEMHBIX
napaMeTpoB M KOMIIOHEHT) BCE XK€ HEOOXOJUMO, B PE3YJIbTATE YETO pa-
00TOCTIOCOOHOCTh CHCTEMBI MOXET OBITh HapymieHa. OOBIYHO, TIPOIIECC
3arpy3KH B OMEPAIIMOHHON CHCTEME pa3/IesieH Ha HECKOJIBKO YacTei:
VWHUIIHAIIA3AITIS;
paboTa 3arpy3unKa;
3arpyska sijipa;
perucTparusi.

CoOOTBETCTBEHHO, €ClTU MPOOJIeMbl BOSHUKAIOT HA KaKOW-THOO U3
TUX (a3, TO ONMEepaIlMOHHAs CUCTEMa HE MOKET BBINOJIHUTH YCHEITHYIO
3arpysKy.

B Windows npucyTCTBYIOT pa3jiMyHbIE CPEICTBA BOCCTAHOBIICHHUS,
KOTOpPBIE BBl MOMKETE HCIOJIH30BaTh JIJII BOCCTAHOBIICHHS PpabOTOCIO-
coonoctn Windows. Dt1o be3onacusiii Pexxum (Safe Mode), Konconn
Boccranosnenust (Recovery Console) u Jluck Apapuiitnoro Bocctanos-
nenus (Automatic System Recovery). [{is1 BbIOOpa 3TUX pEKUMOB HEOO-
XOJINMO BOWTH B MCHIO JIONIOJIHUTEIHHBIX BAPUAHTOB 3arpy3KH, JJIs 3TO-
I'0 BO BpeMs 3arpy3KH CHCTEMbI HAKaTh KjaBuiry F8.
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Hcnons3oBanue Ilocnennert VYnpaunoit Koudurypamum (Last
Known Good Configuration) Ecnu npoOiiema BO3HHKIA cpa3y IOCIIe
MU3MEHEHUSI HACTPOEK CHUCTEMBI (KaK MPaBHIIO, MOCIE YCTAHOBKH HOBOTO
apaiiBepa), cleayeT BOCIOJB30BaThcs 3arpys3koir Windows B pexume
[Mocnenuert  Ymaunoit  Koudurypammm  (Last  Known Good
Configuration). 9TOT peXMM BOCCTaHaBIUBAECT UHPOPMAIUIO peecTpa U
HACTPOMKHU JpaliBepa, KOTOpPbIE OBUIM HCIOJb30BaHBI, KOTJa CHUCTEMA
NOCJEAHUN pa3 yCHEIHO 3arpyxanack. [Ipu 3ToM BoccTaHaBIMBAaeTCs
Toibko BeTBb peectpa HKLM\System\CurrentControlSet u mosromy He
penalTcs MpoOJIeMbl, BbI3BAaHHBIC IOBPEKJICHUEM WM TOTEpeu Ccu-
CTEMHBIX pa3nesioB wiu ¢ainoB. Eciu yaanock 3arpy3uth Windows B
pexume Ilocneanert ¥Ynaunoit Kondurypauuu, To mocjieaHue u3MeHe-
HUS, KOTOpbI€ OBLIU CJlIeJIaHbl B CUCTEME, CKOPEE BCErO W ObUIM MPUYH-
HOM, MPENATCTBYIONIEH KOPPEKTHOMY 3alyCKy. Y JaJWTE WM BBITOJIHU-
Te 0OHOBJIEHHE COOMHON MpOrpaMMbl WU JApaiiBepa, 3aTeM 3arpy3uTech
B OOBIYHOM pPEXKUME.

3arpy3ka cuctembl B be3zonacHom Pexume (Safe Mode) Ilpu 3a-
rpy3ke B besonacnom Pexxume (Safe Mode) Windows 3arpy»aert TOiIbKO
IpaiiBepa u CIyKObl, KOTOPhIE HEOOXOAUMBI JIsl paboThl. B ToMm ciydae,
eciu 3arpy3ka B besomacHom Pexxnme Oblia BBITIOJIHEHA YCIEIIHO, TO
HEOOXOAMMO ONPENEIUTh MPUYMHY BO3MOXKHOTO cOOS B IMpolecce 3a-
rpy3ku. B omepanioHHON cUCTeMe UMEETCS HECKOJIbKO MHCTPYMEHTOB,
KOTOpBbIE MOTYT B 3TOM IMOMOYb. BBINOIHUTE BXOJ MOJ YYETHOW 3amu-
ChIO C MpaBaMH AJMUHHUCTPATOPA CHUCTEMBI U MPOCMOTPUTE KYPHAJIbI
coObITuil (eventvwr.msc). HeoOxoaumMo mpoBeCTH aHANIM3 XKypHaia Cu-
CTEMbI U KypHAJIa IPWIOKEHUN HA HalW4yue NPEeAyNpeKICHUN U CO00-
mieHui 00 ommmbKax, oOpairaiTe BHUMaHHS HA UICTOYHUKUA COOBITUH.

[Tporpamma npocmotpa Cenennii o Cucteme (msinfo32.exe) Bbi-
BOJUT PA3JIUYHYIO0 HHPOpMAIUIO 00 000pyAOBAHUH, CUCTEMHBIX KOMIIO-
HEHTaX M MPOrpPaMMHOM OKpyxkeHu. Eciaum mpoOiaeMHOe yCTpOMCTBO
OOHapyXE€HO, OTKJIIOUMTE, MEPEHACTPONUTE WIH MONPOOYyWTe OOHOBUTH
VCTIOJIb3YEMBIN UM JApanBep. It OTKIFOUCHHUS] YCTPOUCTBA U IPANBEPOB
ucnoJib3yure /ucnerdep Y CTpOWCTB U3 OCHACTKA AJIMUHUCTPUPOBAHUE
— Vnpasnenne KommnbrorepoM. Eciin koHGIUKTOB 000pyA0BaHUs HE 00-
Hapy>XeHO, TpocMoTpuTe pazaen [Iporpammuas cpena — ABTOMaTUYECKU
3arpyxaembie nporpaMmmbl. [lonmpoOyiiTe 3anpeTuTh NporpaMMsbl, 3arpy-
KaeMble aBTOMAaTUYECKHU, U Tepe3arpy3uTe KomIibioTep. s HacTpoiku
3anpeTa  Bocmoab3ydtech — mporpammon — Hacrtpoiiku  Cuctemsl
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(Msconfig.exe), ecam mocie 3ampeTa 3arpy3ka MpPOXOIUT HOPMAJbHO,
paspemanTe mo OJHOW aBTO3arpy3Ky nporpamm. Eciim u 3T0 HE mmOMOr-
JI0, BOCHOJIb3YUTECH PEXHUMOM JIMarHOCTHUYECKOro 3amycka, KOTOPBIU
MOYXHO YCTaHOBHUTH B mporpamme Hactpoitku Cucremsl.

KoHC0JIb BOCCTAHOBJICHUSA

Konconb BoccranoBnenust 3To Habop CpeicTB KOMaHIHOM CTPOKH,
CIIOCOOHBIX MOMOYb BOCCTaHOBUTH Windows B TOM cily4dae €CiIu KOM-
IBIOTEP HE MOXKET BBIMIOJIHUTH 3arpy3ky. Joctyn k KoHconmn MOXHO 3a-
NyCTUTh AByMs crnocobamu: ¢ 3arpy3ounoro CD Windows Server 2003
win ecnu Koncons BoccTtanoBienus Oblia y>Ke€ yCTaHOBJIEHA HA KOMITh-
torepe. KoHcounb cienyeT 3amyckaTh B TOM ciydae, ecid HU Pexxum Ilo-
cneaner Y naunoui Kondurypaunu, Hu 3anyck B Pexunme Boccranosie-
HUS TIOJIOKUTENbHOTO0 3 deKTa HE Talu.

Jlst Toro 4TOOBI BRIBECTH HA DKPaH BCE JOCTYMHBbIE KoMaH bl KoH-
conu Boccranosnenus Habepute B komaHaHOUM cTpoke help (umum help <
command> 1 MOJIy4eHHUs CIIPaBKH MO KOHKpeTHOU KoMmaHe). [Ipexne
yeM HadaTh paboTy ¢ KOMaHJIaMU TPOBEPHTE COCTOSHUE BAIIETO JKECT-
Koro aucka. [{ns storo Bocmonws3yitech komanaou chkdsk /F /R. Ecnu
chkdsk He mMoxeT mcnpaBUTh MPOOIEMBI C )KECTKUM JIUCKOM, TO Ballu
¢aitnoBasi cucTemMa WIM OCHOBHAs 3arpy304YHasi 3allMCh BO3MOXKHO IIO-
BPEXKACHBI WM HEAOCTYMHBI. llombITaiiTeCh HCMOIB30BAaTh KOMAH/IBI
Fixmbr u Fixboot myis BoccTaHOBIIEHUS, B IPOTUBHOM CIy4dae MPUAETCS
CO37aTh pa3Jeibl 3aHOBO U TepedopMaTHPOBATh KECTKUHA TUCK WA 00-
paTUThCA B CHEIMAIU3UPOBAHHBIC KOMITAHWH, KOTOPBIC 3aHUMAIOTCS
BOCCTaHOBJICHUEM JKECTKUX JIFCKOB.

Kpome Toro, HEeBO3MOKHOCTh HCIOJIb30BaHUs be3omacHoro Pexu-
Ma JIJIs 3arPy3Kd CHUCTEMBI MOKET ObITh OOYCJIOBJICHA TMOBPEXKICHUEM
cucteMHoro peectpa Windows uim 3arpy304Hbix (aityioB. 3arpy304Hbie
daiiner (Ntldr, Ntdetect.com, Boot.ini, Ntbootdd.sys — mis koHTpoJLIEe-
poB SCSI, bootfont.bin — st nokanuzoBanubix Bepcuit Windows), pac-
TMIOJIOKEHHBIE B KOPHE CUCTEMHOTI'O pa3jielia, MOT'yT OBITh BOCCTAHOBJICHBI
n3 karajora 1386 Ha ycraHoBouHOM muctpuOytmBe Windows Server
2003.

Danbl CUCTEMHOTO PEECTPA, KAXKABIA pa3 IMOCIE CO3AaHUS KOINU
CocrostHuss Cuctembl, KOMMPYIOTCS Ha CUCTEMHBIA pa3fen B Kataiaor %
Systemroot%\Repair. Ncnoas3ys Konconbs BoccTaHOBICHHS MOKHO
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BOCCTAHOBUTb MOBPEXKJCHHbIC (palJIbl peecTpa U3 3TOr0 Karajiora B UC-
xonHeli — % Systemroot%)\system32\config. He 3a0ynpTe mpensapu-
TEJIHHO COXPAHUThH TEKyIue (aiiabl B APYyroi KaTajaor mepej BbINOJIHE-
HUEM ATOM Mpoueaypsl BocctaHoBieHus. [locne atoro peectp Windows
Oynet coaepkarh HH(POpMaIKiO, KOTopas ObUla HA MOMEHT BBITIOJIHEHUS
nocieaHero konuposaHust Coctostnug CucteMsl. MI3MeHeHHs B cucteme,
HAa4YMHAsl C 3TOr0 MOMEHTa, OyAyT MOCJE€ BOCCTAHOBJICHUS TOTEPSHBI.
Ecnu pe3epBHOE KONMUPOBAHUE HU Pa3y HE MPOU3BOIMIIOCH, TO B KaTaJlO-
re Repair Oyner comepkarbCsi KOMUS NAHHBIX CIACTaHHAs IMOCJE HEMo-
CpeJICTBEHHO 1ocje ycTaHoBKH Windows.

OpnHako HE BO BCcexX MpoOsieMax BUHOBHA OINEpallOHHAs CUCTeMa U
uHOT/Ia cOOM B 3arpy3Ke BO3HMKAET €Ie JO0 Hadajlla caMOi 3arpys3KH.
Hanpumep, ecnu kakoit-nubo apyroi pazaen Bl momeTute mo ommoOke
KaK «aKTUBHBII», HE OyAET coaepkaTh (hailyibl 3arpy3KH ONEPaIMOHHOMN
CUCTEMBI, KOMITBIOTEP HE 3amycTuTcs. B aToM ciyuae npu nomouiu Kon-
coin BoccraHoBieHus HE0OOXOIMMO BEPHYTh METKY aKTMBHOI'O pasjesa
CUCTEMHOMY pazzaeiy. s 3Toro cieayer BOCHOJb30BATHCA KOMaHIOU
diskpart. ITpeaBapuTeabHO HEOOXOIMMO BHIOpATh Balll CUCTEMHBIN pa3-
nen ¢ (aiinamu 3amycka (mapametpsl select disk < n> u select partition <
M> — rae n, m HOMEpPa, YIAOBJIETBOPSIONINE COTJIAllIEHUsIM 00 NMEHOBa-
Huu ARC), nocie 4yero BOCHoiIb3yUTeCh MapaMmeTpom active, 4ToObl 0-
METUTh €TI0 KaK aKTUBHBIN.

BoccTaHoB/IeHHE U3 pe3epPBHOI KONNH

CaMpIM TTOCJICTHUM BapHaHTOM SIBIISIETCS BOCCTAaHOBJICHUE M3 pe-
3€pBHOM KOMHH, KOTOPYIO BBl 00s13aTE€ILHO JOJIKHBI OBLIN JIeNIaTh pery-
JspHO Ha paboTtaromei cucteme. I ee MCHONB30BaHUS HEOOXOIMMO
yCTaHOBUTH HOBYIO Komuto Windows. Eciaum jmokampHBIN HCK SBISETCS
pabOTOCIIOCOOHBIM, TO YJAJsieM CYIIECTBYIOIIMN CHUCTEMHBIN pa3niell u
Co371a€M HOBBIH (ITPH ATOM pa3Mep HOBOTO pasjielia I0JKeH ObITh HE Me-
HEe YeM y NPEKHEro). YcTaHaBiMBaeM HOBYIO0 komnuio Windows Server
2003 Ha TOT ke cambIil pasjaein, riae pasmemniagack Windows panee. I1o-
CJIE 3TOTO MOKHO TPHUCTYIUTHh K BOCCTAHOBJICHUIO M3 PE3EPBHOM KOITHH.
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KoHTpoJibHBbIE BONIPOCHI

1. Jlnsa gyero mpenHasHadeHa MudpoBas MOAMUCH CUCTEMHBIX (aii-
J0B?

2. C noMoIipl0 KakoW YTWJIMTBI OCYIIECTBIISIETCS MPOBEPKA CH-
cTteMHbIX (paitioB? Kakue ¢GyHKIIMU OHA BBIMOJTHSAET?

3. Kakwue ¢pyHkiuu BeinosiHseT yruiauta Msconfig?

4. Yro takoe O6e3omacHbIi pexxuM 3arpy3ku Windows? Kakue 3a-
Jla4¥ C TIOMOUIBIO €r0 PEMIAKTCS?

5. Uto Takoe TOYKU BOCCTaHOBJIEHUs cucteMbl? Kak ¢ momoribio
UX pelraercst mpoljeMa ycTpaHEeHUs MpoOJieM, BhI3BaHHBIX YCTaHOBKOM
HOBOTO MPHWJIOKECHUSA?

6. Jlis 4ero cinyXuT KOHCOJIb BoccTaHOBieHUs1? Kakue crocoOsl
3aIycKa €€ Bbl 3HaeTe?
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JlaGopatopuas padora Ne 5. Coop undopmanun 06 omudKax

[enpto pabOTHI ABJISIETCS MOTYyYEHUE HABBIKOB MO CO3/IAHUIO MOIH-
TUKU cOopa uHPopmanuu o0 OmHMOKaX W YIPABICHUIO HACTpONKamu
nporpaMMHOIo obOecredeHus coopa mHbopMalmu. Pe3yiabraToM mpak-
TUYECKOU PaOOTHI SBISETCSA OTYET, B KOTOPOM JOJIKHBI ObITH MPUBEICHBI
napaMeTpbl MOJIUTUKU cOopa uHGOpPMAIMHU, TPUBEICHBI MPUMEPHI CO-
OpaHHBIX JaHHBIX.

Jlnst BeIMoOSiHEHUs J1abopaTopHOM paboThl No 5 CTyneHT AO0JIKEH
U3YYUTh MPUBEICHHBIA HUXKE TEOpETUUECKU Marepuan. OTtuer caaercs
B pacrieyaTaHHOM M 3JIeKTpoHHOM ((daiin Word) Buaax.

IHousiTHE OTUETA 00 OLIIMOKAX

Otuér 00 ommOKe (aHri. error report uiu crash report) — ato aiin,
CoJIepKalui TEXHUYECKYI0 MH(pOpMaIHio 00 UCKIIOYUTEIHHON CHUTYya-
i (MCKJIIOUECHUH), MPOU3OIISAIIEH B MpOrpaMMe Ha KOMIIbIOTEpe
MOJIb30BaTEII.

OtueTbl 00 omuMOKax CO37AI0TCS, KOrJa B CHUCTEME BO3HHUKAIOT
HEMOJIAJIKU C allllapaTHBIM WM MPOTPaMMHBIM obecrniedeHueM. OT4eTh
00 ommOKax cojepkaT CICAYIOIIUE pa3/iesibl: CBEICHUS O COCTOSHUU
KOMIBbIOTEPA MPU BOSHUKHOBEHHUM OIIMOKH, BEPCHUS UCIIOIB3yEeMOM OTe-
PAllMOHHOW CHUCTEMBI U allapaTHOrO O0ecledeHus , a Takxke UppoBOn
KOJI MPOJyKTa, UCIIOIB3YEMBIH ISl ONpeieSIieHUs JUlleH3un. Takxke me-
penaercs |P-ampec kommbioTepa, MOCKOJBKY JJIsI OTHPaBKH OTYETa
HEOOXOIMMO TOAKIIOUUTECA K ceTeBOW ciyxk0e. OTueTsl 00 ommbOKax
MOTYT COJEpKaTh JaHHbIC (PaiijioB >KypHAJIOB, HAIPUMEP, UMEHA TOJIb-
3oBarenen, [P-agpeca, URL-aapeca, umena ¢aitsioB U myTd K HUM, a
TaKXe aJipeca JIEKTPOHHOU MouThl. OTU4eThl 00 OMIMOKAX OTIPABIISIIOTCS
C HCIOJIb30BaHUEM MIU(pPoBaHUs B 0a3y JAHHBIX C OTPAHUYCHHBIM J10-
CTYIIOM U HE UCTIOJIB3YIOTCS B KAKUX-THOO0 KOMMEPUECKUX IEIISIX.

HacTtpoiika mapameTpoB 0TOOpPA COOBITHH

MOXHO HAaCTPOWUTH MapameTphl cOOpa MAaHHBIX AWATHOCTHUKH JIJIS
BeACHUS KypHaJa coObITHI. COOBITHS MOXXHO PETHCTPHPOBATh KaK B
xypHase coobrtrii Windows, tak u KypHaJle TpacCHpOBKH. MOXKHO
HACTPOWTH MapaMeTPhI PETYINPOBAHUS COOBITHI, YTOOBI 33/1aBATh YHUCIIO
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COOBITUH, PETUCTPUPYEMBIX B KaXKJOM KypHaJie B COOTBETCTBUU C KpH-
TUYHOCTBIO COOBbITHSA. [{71s1 paciimpeHus BO3MOKHOCTEH yIpaBieHUs MpU
pPEryJIUpPOBAaHUU COOBITHI MOXKHO 33/1aTh PETYJIMPOBAHUE BCEX COOBITUM
WU JIF00OM OTZIeNIbHOM KaTeropuM COOBITHH. JIOCTYITHO HECKOJIBKO KaTe-
ropuid COOBITUM B 3aBUCUMOCTH OT CIIYKO ¥ BO3MOXHOCTEH.

Kareropuu coObITHII MOTYT OMpPEACNATHCA MO OTIACIBHBIM CITYX-
O0am WM MO TpynmnaM CBS3aHHBIX coObITHM. K KaTeropusiM BHIOpaHHBIX
COOBITUI OTHOCSITCSI:

- JUTS BCEX;

- KaTeroOpHuH, OIpPEACICHHBIE B COOTBETCTBHHM C HCIIOIb3YEMbBIM
npoaykroM, Hanpumep, Office SharePoint Server 2007 unu Microsoft
Office Project Server 2007;

- aIMUHUCTpPATHUBHBIC (YHKIIMH, TaKHMe KaK «AJIMHUHUCTPHUPOBA-
Hue», «Pe3epBHOE KOMMPOBAHUE U BOCCTAHOBJICHUEY, U JIP.

JI71s1 BEIOpaHHOM KaTErOpUM YCTaHABIMBACTCS MUHUMAJIBHBIA YpO-
BEHb KPUTHYHOCTH COOBITHI, KOTOPBIE CIIEIYET PETUCTPUPOBATH B KYyp-
Haje coopiTuit Windows u B s)KypHaje TpacCUpOBKU. B Kaxaom xkypHae
OyIyT pEeTHCTPHPOBATHCS COOBITHS ITOTO MM 00jiee BBHICOKOTO YPOBHS
KPUTUYHOCTHU. 3alIUCH B 3TOM CITHCKE COPTUPYIOTCS B TOPSJIKE OT MakK-
CUMAaJIbHOTO YPOBHSI KpUTUYHOCTH K MUHUMAJILHOMY.

CoObITus xypHaia Windows Moryt uMeTh CIIeIyIONIUe YPOBHHU:

- HE UCIOJIb3YETCS;

- error (omuoOka);

- warning (mpeaynpexaeHue);

- HE yJaJIOCh BBITIOJTHUTH ayJIHT;,

- YCIENIHOE BBIMOJHEHUE ayanTa;

- information (uadopmarus).

CoOpITHS )XypHAaJIa TPACCUPOBKH MOTYT UMETH CIEAYIOIINE YPOBHHU:

- HE UCIOJIb3YETCS;

- unexpected (HerpeABUICHHBIN );

- monitorable (koHTpoOTUpPYEMBIiA);

- high (Beicokas);

- medium (cpenHss);

- verbose (moapoOHbIi).



24

CtpykTypa oT4yeTa 00 o1moKe

ID (Mnentudguxkarop, Homep). Kaxxnon 3anvcu B cucreme ydera
OIIMOOK MPUCBAUBACTCSI YHUKAIBHBIA HAEHTUPUKATOp Wi HOoMep. Kak
MpaBUJIO0, OH 33J1a€TCsl CaMOl CUCTEMOHM MO OIpeeIeHHOMY IIa0JIoHY.
DT0 MOXeT ObITh mpocTo umciaoBod Homep (1,2,3,...3487), a Moxer
obITh uaeHTudukarop Buga [IPOEKT-HOMEP, nanpumep, TPO-2367,
REG-335 u Tak maiee.

Tun (Tpekep). Cucrembl ympaBlieHUs 3aadyaMH, Kak MPaBUIIO,
cojiepkaT B ceOe 3amucu pa3inuHbIX TUIOB — 3a7a4a (Task), ynydmenue
(Feature), 6ar (Bug), monb3oBarennckas ucropus (User Story) u Tak ga-
nee. s kaxa0oro TUIAa MOKET OBITh CBOM HA0OP MOJIEH U CBOM KU3HEH-
HBIW UK.

3aronoBok (Tema, Title). Kparkoe omucanue mnpobaembl. OHO
oToOpakaeTcsi B CIUCKaX, pe3yJbTaTrax Moucka, GuiabTpax U MO3BOJSET
OBICTPO MOHSTH, B UeM CyTh MpoOjaeMbl. OHO HE JOJKHO OBITh CIUIIKOM
KOPOTKHMM U OOIIMM, HO OJHOBPEMEHHO M HE JOHKHO OBITh CIHIIKOM
IIMHHBIM. CyIllecTByeT MHEMOHUYECKOE MPaBUJIO JJIsI TPAMOTHOTO CO-
craBiieHus: onucanus «YUrto? I'me? Korga?»: onucanue JOJKHO OIHUCHI-
BaTh, YTO UMEHHO CIOMAJIOCh, TJI€ CJIOMAJIOCh U MPHU KAKUX YCIOBUSX.
Hampumep, «He pabGoTaer mMmMOHMCK» — INIOXOE OMNHCAHHWE OIIMHOKH,
a «B ¢opme moucka mocie OTMPAaBKHU 3ampoca BBIAACTCS OIIMOKa
«Internal Error» BMecTO pe3yJIbTaTOBY» — YK€ JIyIII€.

IIpoexT. Kak npaBuio, oquH OOJIBIION MPOIYKT MOJAPA3ACIISIETCS
Ha HECKOJIbKO MPOEKTOB JIs 00Jiee YIOOHOTO YIIPaBJICHUS, U B CUCTEME
ydeTa 3a7jad4 He0O0X0JIMMO yKa3aTh, K KAKOMY UMEHHO MPOEKTY OTHOCHUT-
Csl JaHHAs OIIMOKa.

Bepcus. Bepcust npoaykra, B KOTOpoil omnOka Obuia oOHapy KeHa.

KomnonenT. KOMNOHEHT poiyKTa, T1ie Oblja 0OHapy>KeHa Omuo-
ka. Kak npaBuio, CIUCOK JOCTYIMHBIX KOMIIOHEHTOB OTPAHUYEH U CO3/1a-
€TCsl aIMUHUCTPATOPOM CHUCTEMBI.

Ipuopwurer (Priority). [IpuoputeT mokassiBaer, ¢ Kakoil CpOYHO-
CTBIO JIOJKEH OBITh UCIIPABJICH JIC(EKT.

Cepbe3nocth (Baxnoctnh, Severity). Cepbe3HOCTh IOKa3bIBacT
CTETCHb BIUSHUSA JePeKTa HA CUCTEMY.

Oxpy:xenune. OnvcaHue CUCTEMBI — IPOTPAMMHOIO U AIMapaTHOTO
obecrnieueHusi, Ha KOTOPOM BOCIPOU3BOJIUTCS TAHHBIN 1€(EKT.
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Ha xoro Ha3znauyeH. KTo OyJileT OTBETCTBEHEH 3a PEIICHHUE JTaHHO-
ro nedexra. B 3aBUCUMOCTH OT MPUHSATHIX MPABUI U MPOIIECCOB B KOM-
NaHWM, 3TO MOXKET OBbITh KOHKPETHBIM pa3pabOT4HMK, PYKOBOJMUTEIb
IPYIIIbl Pa3padOTYUKOB, WU KE MOJIE IO YMOIYAHUIO OCTAETCS MyCThIM,
a pa3pabOTYMKH CaMU PEIIAIOT, KTO OyJET MpaBUTh ITOT ACEKT.

Onucanue. [TogpoOHoe onucanue npoodyiemsl. MiHorna o6siBaeT of-
HO T0JI€ JJIsl ONKMCaHusl IPOOJIEMbI, U TOTJa B HEM HY>KHO YKa3aTh LIaru
JUIsl BOCTIPOM3BENICHUS, (DAKTUUECKUN pe3yNbTaT, OXKUIAAEMBINA pe3yJib-
taT. MlHOT/1a BMECTO 3TOro Mmojisi MOTYT ObITh 3 pa3HbIX — JJISl I1aros,
(PaKTUYECKOTO U 0KMAAEMOTO PE3YIHTATOB.

Ilaru aas BocnpousBeaeHusi. He Bceraa 3TOT MyHKT BBIIEISAETCS
KaK OTHeJIbHOE MoJe. Eciin ero HeT, TO Hy»HO IIaru AJjsi BOCIIPOU3BEE-
HUS HanmucaTh B nosie «OnucaHuey.

dakTuyeckuii pe3yjabrTart. J[oJKeH ObITh 0053aTEIBLHO — HYXKHO
YKa3aTh, YTO MbI IMOJYYUIIU B PE3YJITATE BHIMOJHEHNS YKAa3aHHBIX IIArOB.

O:xunaemplii pe3yabrat. Heo0xoaumo ykaszaTh, 4TOObI ObLIO MO-
HSTHO, KaK CHUCTeMa JoJbkHa paborath. Ecium ecTb BO3MOXKHOCTB, TO
HEO0OXOIMMO /1aBaTh CChUIKY Ha JOKYMEHTAIMIO, TPEOOBAHUS WM UHBIE
JOKYMEHTBI, B KOTOPBIX OMHUCHIBAETCS 0KUAAEMOE MOBEJECHUE CUCTEMBI.
B HEKOoTOphIX CilydasxX 3TOT MYHKT MOXHO OMYCTUTb, €CIIH OKHUIAEMbII
pe3yJbTaT TpuBHajeH (cepBep ornaeT ommoky 500, mporpamma aBapuii-
HO 3aBEPIIACTCA U T. II.)

BioxkeHus (CKpUHINOTHI, (ailJibl KypHaJjaa U np.). Paisibl, KO-
TOPbIE MOTYT MIOMOYb JIJII [IOHUMAHHUSI, BOCIIPOU3BEJCHHUSI, JTIOKAITU3ANU
U UCIIpaByieHUs aedekra.

KoHTpoJibHbIE BONIPOCHI

1. Kakue Tumbl >XypHaJOB MOXKHO MPOCMATPUBATH CPEICTBAMMU
YTUJIIUTBl TIPOCMOTpa cOObITUI? [l 4Yero mpeaHa3sHauyeH KaxKIbld U3
HUX?

Kakue ypoBHH COOBITHI MPETYCMOTPEHBI B )KypHaJie?
KakoBa cTpykTypa oTdera 00 omuokax?
Yro Takoe otdeT 00 onmmoKkax?

5. KakoBbl uCTOYHMKHN MH(POPMALIUM JJIsI CO3/IaHUSI OTYETa 00

omuokax?

W
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JlaGopaTopnas padora Ne 6. @opMupoBaHue 0TUYETOB 00 OIIHOKAX

[enpto paboOTHI SIBISIETCA U3YUYUTH Mpoliecc GOpMUPOBAHUS TTPOTO-
KOJia OIKOOK, MPUOOPECTH HABBIKY YIIPABJICHUS MPOIECCOM POpMUPOBa-
HUS MPOTOKOJIAa. Pe3yabTaToM MpakTUUECKON pabOThI SABJISETCS OTUET, B
KOTOPOM JIOJKHBI OBITh MPUBEICHBI HACTPOUKHU YTHIUT (POPMHUPOBAHUS
IIPOTOKOJIOB 00 OIMMOKaxX, MPUBEICHBI IIPUMEPHI 3aIMMCeN TPOTOKOIA.

1 BeImoNHEHMsT jJabopaTopHOM padoThl Ne 6 CTYJIEHT HOJKEH
WU3YYUTh MPUBEICHHBIA HUXKE TEOPETUUECKNN Marepuai. Otuer cpaercs
B pacnieyaTaHHOM U 3ieKTpoHHOM (Paiin Word) Buaax.

IIpoToxkoJibl OIMOOK

[Ipouecc peructpauuu OMIMOKKM HAYMHAETCS C MOMEHTA, KOrja
omKoOKa OOHApyKEeHa MOYJIEM OINEepallMOHHON cucTemMbl. CerMeHT Koja,
OTBEYAIOIINK 32 0OHaApyXeHUE OIMMOOK, MepeacT CBeAeHN 00 OmMoOKe
100 B CIIyKOBI sifpa errsave u errlast, mu6o B pynknmio errlog. B o6onx
Clly4asix JIaHHbIE 3aHOCATCS B 0coOblit (haitn /dev/error. Bmecte ¢ naH-
HBIMH 00 omuOKe 3amuchiBaeTCa BpeMs ee oOHapyxkeHusa. Jlemon
errdemon MOCTOSIHHO TPOBEPSICT HAJUYKME HOBBIX 3amuceil B ¢aiiie
/dev/error, a mMpu MOCTYIJICHUM HOBBIX JIAHHBIX BBIMIOJHSAET CTaHIAPT-
HYIO TIPOIeTypy 00pabOTKH.

[Ipexxne 4yem J100aBUTH 3alKMCh B IIPOTOKOJ OIIMOOK, JI€MOH
errdemon cCpaBHMBAET METKY, MOJYYEHHYIO OT SiJipa WU MPUJIOKECHUS, C
COAEPKUMBIM peecTpa madI0HOB omrOoK. Eciu B peecTpe ecTh 3aIuch,
COOTBETCTBYIOIIAs] METKE, IEMOH HAYMHAET COOp JAHHBIX U3 APYTUX 00-
JTACTEU CUCTEMBI.

JIJIs co3maHus 3amucU B TMPOTOKOJIE OMIMOOK JeMOH errdemon
CUMTBIBAET IIA0JIOH U3 peecTpa, UMs pecypca 0JioKa, 0OHAPYKHUBIIETO
omuoOKy, U cBeneHus o0 ommbke. Eciu ommubka CBUACTEILCTBYET 00
amnmapaTHOW HEMoJIaJIKe W JJIsi Hee MPEAYCMOTPEHBI CleUalbHbIC JaH-
HbIE B peecTpe anmnapatHoro ooecnedenusi (VPD), To 1eMOH cUuThIBaeT
VPD u3 ODM. Ilpu oOpaiieHuM K MPOTOKOJY OIIMOOK C MOMOIIBIO
SMIT wiau koMaHAbl errpt JaHHBIE MPOTOKOIa (OPMATUPYIOTCS B COOT-
BETCTBUHU C MIa0JIOHAMH B peecTpe MaOJIOHOB U MPEACTABIISIIOTCS B BUJIC
KpPaTKOTO WJIK MOAPOOHOr0 OT4YeTa. bOJBIIMHCTBO 3amucel B MPOTOKOJIE
OIIMOOK CBSI3aHO C MPOTrPAaMMHBIMU U allapaTHBIMU HEMOJaKaMU, OJl-
HAKO B HEM MOTYT ObITh U HHPOPMAITMOHHBIE COOOIICHUSI.
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Komanna diag mnpuMmeHseTcs i JAWArHOCTUKH aIlllapaTHBIX
HEMOJIaIOK Ha OCHOBE COAEPKMUMOT0 MPOTOKOIa OMKMOOK. 11t mpaBuiib-
HOM JHMAarHOCTUKHU HOBBIX HEMOJAJ0K CHCTEMA yAAISET U3 MPOTOKOJA
3andcu o0 ammapaTHbeIX omnOkax crapmie 90 gnei. 3amucu o mpo-
IrPaMMHBIX OIIKMOKaxX yaasnstoTcs yepes 30 nHel mociie 3aHeCeHus B IPo-
TOKOJL.

IMepenaua npoToKkoJia OIIUOOK B APYTYI0 CHCTEMY

Komannst errclear, errdead, errlogger, errmsg u errpt BXoaar B
coctaB  JIONOJIHWUTENbHOrO  makera  Software  Service  Aids
(bos.sysmgt.serv_aid). DTOT makeT NpuUMEHSIETCS JJIs CO3JAaHUs OTYETOB
Ha OCHOBE IPOTOKOJIA OLIMOOK U yAAJICHUs 3alliceld U3 MPOTOKOJIA OIIN-
Ook. Bel moxxere ycranoBuTh naketr Software Service Aids B cBoel cu-
cTeme, nbo nepenath Gaia ¢ TPOTOKOJIOM OIIMOOK B JPYTYIO CUCTEMY,
B KOTOpPOH YCTaHOBJIEH 3TOT MaKeT.

CymiecTByeT HECKOJIBKO CIOCOOO0B Tepeaarh (ail B Ipyryro cu-
cremy. Hampumep, ¢aiin MOXHO CKONMMpPOBAaTh B CMOHTHUPOBAHHYIO
¢aitioByt0 CUCTEMY U3 YJAJICHHOW CHUCTEMBbI C TTOMOIIBI0O KOMaHIbI CP.
daiin MOXKHO TIepeIaTh MO CETEBOMY COSAMHEHUIO C TTOMOIIbI0 KOMaH Ibl
rcp, ftp wim tftp. Kpome Toro, ¢aitn MOKHO CKONUpOBaTh HAa ChEMHBIN
HOCHTEITb, a 3aTEM BOCCTAHOBUTH €TO B APYTON CUCTEME.

Jliis co3nanusi oT(OpMaTUPOBAHHBIX OTYETOB HAa OCHOBE MPOTO-
KOJa OIIMOOK, CKOMMMPOBAHHOTO U3 JIPYTrON CHCTEMBI, CIY)KUT KOMaH/a
errpt ¢ urarom -i. C ¢diarom -1 MOKHO 3a/1aTh KaTtajor, B KOTOPOM pac-
MOJIOKEH (paiil mpoTOKoJia OMMOOK, €CIU ATOT (hailyl pacroyiokeH He B
KaTajore mno ymoh4yanuto. lns ynmaneHus 3amucedd U3 MPOTOKOJIA OIIIH-
OOK, CKOTMMPOBAHHOTO W3 JIPYTrON CHUCTEMBI, CIIY>)KHT KOMaHza errclear ¢
¢rarom -i.

YinajieHue 3anuceid U3 NPOTOKO0JIa OIIUOOK

3anucu yaanstoTCs U3 MPOTOKOJIAa OMIMOOK MPH BBI30OBE KOMAHJIbI
errclear mospb30BaTeIEeM root, IPU BBI3OBE KOMaH/bI errclear exxeIHeBHO
BBITIOTHSAEMBIM 3aJJaHUEM CrON, OO MpU Haydajie HOBOTO ITMKJIa 3alKCh
B (baiinm mpoTokojia OMIMOOK MOCjEe TOTro, Kak ObLI JOCTUTHYT MaKCH-
MaJbHBIM pa3zMep ¢aiina. [locme Toro kak pasmep (aiina MpoToKosa
OIMMOOK JTOCTUTAET OrpaHUYCHUSI, YKa3aHHOTO B 0a3e JaHHBIX KOHUTY-
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paiyy MpoTOKOoJIa OMMOOK, CaMble CTaphIe 3alMCH MTPOTOKOJIAa HAUUHAIOT
3aMEHSTHCS] HAa HOBBIE 3aIUCH.

[lo ymonmyanuto koMaHja crontab aBTOMaTU4ECKU yAAJSIET 3alucH
00 ammapaTHbIX OIIMOKaX, 3aHeCeHHbIe Oojiee 90 mHEN Hazaa, U OCTallb-
HbIE 3alKCH, 3aHeceHHbIe 0oJiee 30 qHEH Ha3al.

Komanna errclear mo3BosisieT BHIOOPOYHO YAAIUTh 3alUCH U3 MPO-
TOKOJa OmMOOK. B kKadecTBe kpuTepus BpIOOpA 3amucelt MOKHO yKa3aTh
N1 ommbku, NOpsSAKOBBIA HOMEp, METKY OIIMOKH, UMS pecypca, Kiacc
pecypca, Kiaacc omuoku B Thn omubOku. Kpome Toro, HE0OX0auMO yKa-
3aTh MUHUMAJIBHOE BpeMs co3manus 3amuced. Komanma ynamut Bce 3a-
MUCH, COOTBETCTBYIONIME 33JaHHOMY KPUTEPUIO U CO3JaHHBIC MO3KE
yKa3aHHOTO BPEMECHH.

3aHeceHue B MPOTOKOJ HH(pOPMALUH 00 00CTYyKIBAHUH

C noMotipo KoMaHabl errlogger CUCTEMHBIA aIMUHUCTPATOP MO-
XKeT J00aBJIATH 3aIIUCH B MPOTOKOJ OmuOoK. [Ipu BeImogHEHUH OOCTY-
KUBAHUSI CUCTEMbI PEKOMEHIYETCS 3aHOCUTh B CHCTEMHBIM MPOTOKOJI
OmMMOOK HH(POPMAIIUIO O BBINOJHEHHBIX JEUCTBUSIX, HAMpUMeEp, 00
OYUCTKE TMPOTOKOJA OMIMOOK, 3aMEHE amnmapaTHOro KOMIIOHEHTa WU
MPUMEHECHUY UCTTPABIICHUS.

KoHTpoJIbHBbIE BOIIPOCHI

1. Yrto Takoe mpoTokoa omuook? Kakas nHpopmamus B HEM Co-
JIEPKUTCS?

2. Kak ¢hopmupyercst mpoTOKOJ OUTHOOK?

3. HazoBuTe 0CHOBHBIC KOMAH/IbI yIIPABJICHUS MPOTOKOJIUPOBAHUCM.

4, Kak MOXXHO OYHMCTHTH MPOTOKOJN OmMOOK? B Kakumx ciydasx
OYHCTKA IPOBOJIUTCS] ABTOMATUYECKU ?

5. Kakue BO3MOXHOCTH UMEIOTCS Y aMHHHACTPATOPA CHUCTEMBI
JUTSI BHECEHHUS IIPOM3BOJIBHBIX JAHHBIX B IMPOTOKOJ OMHUOO0K?
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JlabopaTopHasi padota Ne 7. BolsiBjieHMe U YCTpPaHeHHEe OIIMOO0K
MPOrPpaMMHOI0 K012 HH(POPMAIMOHHBIX CHCTEM

[{enpto paOOTHI SABISAETCS O3HAKOMIICHHE C METOJaMU OOHapyKe-
HUS U yCTpaHEHUs OMMOOK B MH(OPMAIMOHHBIX cUCTeMax. Pe3yinbra-
TOM TIPAKTUYECKOM PabOTHI SBIISIETCS OTYET, B KOTOPOM JOJKHO OBITh
NPUBEJECHO OMUCAHUE YKA3aHHOTO MperojaBareiieM MeToja oOHapyke-
HUSL OLIMOOK W MPOJIEMOHCTPUPOBAHBI PE3YJIbTaThl €ro MPUMEHEHHUS Ha
IIPAKTHKE.

Jlnst BeImosiHEeHUs J1abopaTopHOM paboThl No 7 CTyJIEHT JOJIKEH
U3YYUTh MPUBEICHHBIA HUXKE TEOPETUUECKUM Marepuai. Otder caaercs
B pacrieyaTaHHOM M 3JIeKTpoHHOM ((daitn Word) Buaax.

MeTtoabl 00HApy:KEeHUS OLIUOOK

[IpuHrMast BO BHUMaHUE, YTO B IPOTPaMMHOM OOecIrieueHUn OyayT
omuOKH, TO, OYEBUAHO, B TIEPBYIO OUYEPEIb CICAYET MPUHATH MEPHI JJIs
ux oOHapykeHus. bonee Toro, eciii HEOOXOIUMO MPUHUMATD JTOMOTHU-
TEJIbHbIE MEPHI (HAIIPUMEP, UCTIPABIATH OMIMOKU WA UX MOCIEICTBUA),
TO BCE PaBHO CHavaJia HY’KHO YMETh OOHAPY>KMBATh OIITHOKH.

ITo criocoOy oOHapykeHus OIMMOOK MOXKHO BBISIBUTH JIBA METOA:

- TIACCHUBHBIE MOMNBITKU OOHAPYXUTh CUMIITOMBI OIIMOKH B TPO-
ecce «00bIYHOM» padoThl MPOTPAMMHOI0 00ECIICUEHHUS;

- aKTHBHBIC TIOTBITKU MPOTPAMMHOM CUCTEMBI MIEPUOUUECKHA 00-
CJI€0BATh CBOE COCTOSIHUE B IMTOMCKAX MPU3HAKOB OIIHOOK.

IlaccuBHOE O0OHApYKeHHE OLIUOOK

Mepbl 10 OOHapyXEHUIO OIMIKMOOK MOTYT OBITh NMPHUHSTHI HA HE-
CKOJIbKUX CTPYKTYPHBIX YPOBHSIX MporpaMMHOM cucTeMbl. Hanbomee
MPOAYKTUBHBIMU SIBJISFOTCS MEPhI, TPUMEHSIEMbIC TIPHU TEPEX0Je OT O/I-
HOW KOMITOHEHTHI K IPYT'OW, a TAKKE BHYTPU OJHOU KOMIIOHEHTHI.

[TaccuBHOE OOHapyxeHHe OmMUOOK OazupyeTcs Ha CIAETYIOIINX
MPUHIIUIAX:

B3aumHoe HegoBepue. Kaxxnas U3 KOMIIOHEHT JOJKHA TPEAIO-
jarath, 4YTO Bce Apyrue coiep:kar omuOku. Korjga ona nomyvaeT kakue-
HUOYAb JaHHBIC OT APYrodl KOMIOHEHTHI MM W3 UCTOYHUKA BHE CHCTE-
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MBI, OHa JIOJDKHA MPEANoJiaratb, 4TO JAHHbIE MOTYT OBITh HENPABUIIb-
HBIMH, U TBITATHCSI HAWTH B HUX OIIHOKHU.
Hemensiennoe oOHapy:xkenue. OmuOKu HEOOXOIUMO OOHaApY-
KUTh KaK MOXKHO paHbIIE. DTO HE TOJIBKO OrPAHHMYMBACT HAHOCHUMBIN
MU yIIepO, HO ¥ 3HAYUTEIBHO YIPOIIAET 3a/1auy OTIATKH.
N30b1TOUHOCTD. Bee cpencTa oOHapyxkeHUs OmMOOK OCHOBAHBI
Ha HEKOTOpOH (popMe U30BITOYHOCTH (SIBHOUM MJIU HESIBHOM).

Hcnons3ysa gaHHBIE MPUHIUIBI MOKHO COPMYJIUPOBATH KOHKPET-
HBIE MEPBI 110 OOHAPYKEHUIO OLTUOOK:

1. TlpoBepsiiite aTpuOyTHl JIFOOOTO 3JIEMEHTAa BXOJHBIX JTAHHBIX.
Ecnu BXoAHBIC NaHHBIC JOHKHBI OBITH YMCIOBBIMU WM OyKBEHHBIMH,
npoBepbTe 3TO. Eciii 4ncio Ha BXojA€ JMOKHO OBITh MOJIOKUTEIIHHBIM,
CpaBHHUTE e€ro ¢ HyjJem. Eciau W3BEeCTHO, KakoW JOJDKHA OBITH JJIMHA
BXO/IHBIX JJAHHBIX, TPOBEPHTE €€.

2. IlpuMeHsiiiTe METKM U TIOACHEHUS B TaOJMIAX, 3alUCIX HU
YOPaBIAIONIMX OJOKaX MU TMPOBEPSUTE ¢ MX MOMOIIBIO JIOMYCTUMOCTh
BXOJHBIX JaHHBbIX. Jl00aBbTE MOJIE 3alUCH, SIBHO YKa3bIBAIOIIEE Ha €€
Ha3HAYECHHUE.

3. IlpoBepsiiTe, HAXOAUTCS JIM BXOJAHOE 3HAYEHHE B YCTAHOBJICH-
HBIX Ipenenax. Hampumep, eciiv BXOJHOM 3JIEMEHT — aIpeC B OCHOBHOU
naMsTH, MPOBEPSAUTE €ro JOMyCTUMOCTh. Becerma mpoBepsiiTe mone aj-
peca M ykasaTess Ha HyJIb U CYUTAWTE, YTO OHO HEBEPHO, €CIIA PABHO
Hymto. Ecnyu BXOJHbIE NaHHBIE — Ta0JMIA BEPOSITHOCTEW, MPOBEPHTE,
HaXOJATCS JIM BCE 3HAYCHUS MEXY HYJIEM U €IUHUIICH.

4. TlpoBepsiiiTe AOMYCTUMOCTh BCEX BApHAHTOB 3HaueHUU. Ecnu
BXOJIHOE M0JI€ — KOJI, 0003HaYarOIIUN OJUH U3 JIECATH pallOHOB, HUKOT/1a
HE MpEeaIojarauTe, 4To0 €Cid 3TO HE KOJ HHM OJHOTO W3 pPalloHOB
1,2,...,9, To 3T0 00s13aTENBHO KO/ paiiona 10.

5. Ecnu Bo BXOAHBIX JaHHBIX €CTh Kakas-IuOO0 siBHas M30BITOY-
HOCTb, BOCIIOJIb3YWUTECH €10 JUISl MPOBEPKU JAHHBIX.

6. Tam, rae Bo BXOJHBIX JTAHHBIX HET SBHOW HM30BITOUHOCTH, BBE-
nute ee. Ecnu Baiia cucrema MCIoNib3yeT KpailHe BaXXKHYIO TaOJuIly, 1Mo-
IyMalTe O BKIIOYEHUU B HEE KOHTPOJIbHON CyMMbl. BCsAKHM pa3, Korga
Tabnuia OOHOBIISIETCS, CIIEyeT MPOCYMMHUPOBATh (M0 HEKOTOPOMY MO-
IYJII0) €€ MOJI U PE3YJIbTaT MOMECTUTh B CHELHUAIBHOE MOJI€ KOHTPOJIb-
HOMl cymMmbl. [loacucrema, ucmosb3yromasi TaOIUIly, CMOXET Tenephb
OPOBEPUTH, HE ObUIA JIKM Ta0JaUIA CIy4yalHO HMCIOpYEHa, — JJISl 3TOrO
TOJIBKO HYKHO BBIIIOJIHUTh KOHTPOJbHOE CYMMHUPOBAaHUE.
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/. CpaBHUBaiTE, COTJIACYIOTCSI JIM BXOJIHbIE JaHHBIE C KaKHWMH-
au00 BHYTPEHHUMU JaHHBIMU. EciM Ha BX0/€ ONnepalMoOHHON CHCTEMBbI
BO3HHMKAeT TpeOOBaHWE OCBOOOJUTH HEKOTOPHIA OJIOK TaMATH, OHa
J0JDKHA yOEIUTHCS, YTO ATOT OJOK B JAHHBIH MOMEHT JCHCTBUTEIHHO
3aHSIT.

[Tocne oOHapykeHUsI OIMMOKA HEM30€KHO BO3ZHUKAECT BOIMPOC, YTO
nenath nanbine. Haumydimee pemieHre — HEMEIJICGHHO 3aBEpIIUTh BBbI-
MOJIHEHHUE MPOTPAMMBbI WU (B Clydae ONEparmOHHON CHCTEMBI) TiepeBe-
ctu LIl B cocrosinue oxkunanus. C TOUKM 3pEeHUS] TIPEAOCTABICHUS Ye-
JIOBEKY, OTJaXUBAIOIIEMy IPOTpaMMy, HANpUMEP CHCTEMHOMY IpO-
IPAaMMHUCTY, CAMbIX OJaronpuATHBIX YCIOBUM IJi1 AUATHOCTUKHU OIIMOOK
HEMEJJICHHOE 3aBEpIICHHUE TPEICTABISICTCS HAWIy4IIeH CTpaTerheH.
Bcerna, xorzia 370 BO3MOXKHO, JIy4Ille TPUOCTAHOBUTD BBITIOJIHEHHE TTPO-
IpaMMBbI, Y€M PETUCTPUPOBATH OMIMOKHU (MO0 00ECTIEYUTh KakK JOMOJ-
HUTEILHYIO BO3MOKHOCTh Pa0OTy CUCTEMBI B JTIOOOM U3 ITUX PEKHUMOB).

AKTHBHOe 00HapYy:KeHHe OIIN0O0K

He Bce omMOKM MOKHO BBISIBUTH IMACCUBHBIMHU METOJAMH, IIO-
CKOJIbKY ATH METOAbl OOHApyXUBAIOT OIIMOKY JIMIIb TOTJa, KOrja ee
CUMIITOMBI TIOJIBEPralOTCsl COOTBETCTBYIONIEH MNpoBepke. MOMXKHO BBI-
HOJIHATh W JTONOJIHUTENIbHBIE MPOBEPKHU, €CIU CHPOEKTUPOBATH CIELH-
albHbIE TPOTPaAaMMHBIE CPEACTBA JJIA AKTUBHOIO IOMCKA IPU3HAKOB
omuOoK B cucrteMe. Takue cpefcTBa Ha3bIBAIOTCS CPEACTBAMU aKTUBHO-
ro OOHAPYXKEHHS OIIHOOK.

AKTHUBHBIE CpEJICTBA OOHAPYKEHUS OLIMOOK OOBIYHO 0OBEIUHSIOT-
CA B JUArHOCTUYECKAN MOHUTOD: MapajjlelbHbIUA MPOLECC, KOTOPbIN 1e-
PUOMYECKH aHAJU3UPYET COCTOSIHUE CUCTEMbI C LEIbI0 OOHAPYKUTh
omuOKy. bonbiire mporpaMMHbBIE CUCTEMBI, YIPABISIONIUE PECYPCAMH,
4acTO COAEPKAT OMMOKH, MPUBOIALINE K TOTEPE PECYPCOB HA JIIUTEIb-
Hoe Bpems. Hampumep, ynpaBiieHHE MaMsITbIO ONEPAITMOHHON CHCTEMBbI
BBIACIISIET OJIOKHU MaMsTH POTpaMMaM IOoJIb30BaTeNIed U IPYTrUM 4acTsIM
ONEPALMOHHONW cUCTEMBI. OmIMOKa B 3TUX CaMBIX «JIPYTHX YacTIX» CH-
CTEMBI MOKET MHOT/Ia BECTU K HEMPaBUIbHOU paboTe OJi0Ka ynpaBieHUs
NaMAThIO, 3aHMMAIOLIErOoCsl BO3BPATOM CIAHHOW paHEE BBIICICHHOU
IPOLIECCY MAaMSTH, YTO BBI3BIBAECT MOCTENEHHOE YXYIIEHHE pabOThl CH-
CTEMBI.
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JInarHoCTUYECKUM MOHUTOP MOXKHO PEaju30BaTh KaK MEpUOAUYEC-
CKM BBITIOJIHSEMYIO 3a/lady (Hampumep, OHA IJIAHUPYETCS Ha KaKIbId
yac) n1u00 Kak 3a/jadyy C HU3KUM MPUOPUTETOM, KOTOpas IUIAHUPYETCS
JUIsl BBITIOJTHEHUSI B TO BpPEMsI, KOTJIa CHUCTEMa MEPEXOJUT B COCTOSHUE
oxkunanus. Kak u npexie, BHIMOTHAEMbIE MOHUTOPOM KOHKPETHBIE TTPO-
BEPKH 3aBUCST OT CIEUU(PUKA CUCTEMBbI, HO HEKOTOPhIE HUer OyIyT MO-
HSATHBI U3 IPUMEPOB. MOHUTOP MOXKET 00CIIeI0BaTh OCHOBHYIO MaMSITh,
9T0OBI OOHAPYKHUTH OJIOKH TaMSITH, HE BBIACICHHBIC HU OJHON M3 BBI-
MOJIHSIEMBIX 337]a4 U HE BKJIIOUEHHBIE B CUCTEMHBIN CIHCOK CBOOOIHOM
namsiTd. OH MOXET NPOBEPSTh TAKXKE HEOOBIUHBIE CUTYAILIMU: HAITPUMED,
IPOIIECC HE IIAHUPOBAJICS ISl BBIIIOJIHEHHS] B TEUEHHE HEKOTOPOTO pa-
3YMHOTO MHTEpBaJia BpeMEeHU. MOHUTOP MOXKET OCYIIECTBISATH IMOUCK
«3aTePSBIINXCSA» BHYTPU CHUCTEMBI COOOIIEHUM WM OmEepaluii BBOJA-
BBIBOJIa, KOTOPbIE HEOOBIYHO JOJITOE BPEMsI OCTAIOTCS HE3aBEPIUICHHbI-
MU, YYaCTKOB TMaMsITH Ha JIUCKE, KOTOPhIE HE MOMEUEHBI KaK BBIJCIICH-
HbIC U HE BKJIFOYEHBI B CIIMCOK CBOOOJHOM MaMATH, a TAKXKE Pa3IMYHOIO
pojia CTpaHHOCTEH B (paiiiax TaHHBIX.

WNHorna »xenarebHO, YTOOBI B YPE3BBIUAMHBIX OOCTOSITEIHCTBAX
MOHUTOP BBIMOJIHSI JUATHOCTUYECKUE TECThl CUCTEMBbl. OH MOKET BbI-
3bIBaTh OMPEICIICHHBIC CUCTEMHBIE (DYHKIIMU, CpaBHUBAS UX PE3YJIbTaT C
3apaHee OMpPeACTICHHBIM U MIPOBEPsIsl, HACKOJIBKO MPUEMIIEMO BPEMS BbI-
NOJIHEHUS. MOHUTOP MOXET TaK)Ke MEPUOJUYECKHU BbIJIaBaTh CUCTEME
«IYCTBIE» WU «JIETKHe» 3aJaHus, 4TOObl YOEIUThCS, YTO CHUCTEMa
(GYHKIIMOHUPYET XOTsI ObI CAMBIM MUHUMAIIBHBIM 00pa3oMm.

KoHTpoJIbHBIE BOIIPOCHI

1. Kakue mMeroasl oOHapykeHHsS OIMOOK BBl 3HaeTe? B uem mx
CyTh (KpaTko)?

2. Ha xakux nmpuHIunax 0a3zupyercs MacCUBHOE OOHApYyKEHUE
O1muoO0K?

3. Kak pabotaet akTHBHOE OOHApYKEHHE OMHUOOK?

4, TlpuBenuTte MpUMEp aarOpUTMa aKTUBHOT'O OOHAPYKCHHS OIIH-
OOK.

5. Kakue TpebGoBaHuUs K MPOBEPKE BXOAHBIX JAHHBIX MPEAbSIBIS-
IOTCS C LIEeJTbI0 MUHUMH3AIIUHA BO3JACHCTBUS OMTHOOK?
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JlabopaTopHasi padora Ne 8. BoinosiHeHre 00CTy:KMBaAHMS
HH(POPMALMOHHOU CUCTEMbI B COOTBETCTBUH
C M0J1b30BATEJIbCKOM JOKYMEHTAlUEH

[{enbto pabOTHI ABJISETCS O3HAKOMIICHUE C ITPOIIECCOM COMPOBOX-
JICHUS IPOrPaMMHOM CUCTEMBI. Pe3ybTaToM MpaKTUYECKOW pabOThI SIB-
JISeTCA OTYET, B KOTOPOM JIOJDKEH OBITh MPHUBEIAEH pacueT CTOMMOCTHU
COITPOBOKJICHUS CUCTEMBI.

Jlnst BeImosiHEeHUs J1abopaTopHoi paboThl No 8 CTyIeHT AOJIKEH
U3YYUTh MPUBEICHHBIA HUKE TEOPETUUECKNN Marepuali. OTuer craercs
B pacrieyaTaHHOM M 3JIeKTpoHHOM ((daiin Word) Buaax.

OO0mue moJ10KeHUu s

CrIaHHBIM B JKCIUTyaTallMI0 NPOTPaMMHBIN MPOAYKT B MOAABIIA-
IOLIEM OOJIBIIMHCTBE CIy4aeB OyJeT U3MEHATHCS, MOCKOJIbKY B HEM HE
UCKJIFOUEHBI 1€(PEKTHI, a Y €ro Mojab30BaTesieil MOT'YT BOBHUKHYTh HOBbIE
TpeOOBaHUs1, U3MEHSTCS YCIOBUS €r0 SKCIUTyaTalluu U T. 1. Bech cnektp
JesITeIbHOCTH, HalpaBJeHHbIM Ha obOecrnieueHue 3(pPexkTuBHON (C MO3U-
MU 3aTpaT) NOJAEPKKU MPOrPAMMHBIX CHCTEM, Ha3bIBAETCA COMPOBOXK-
JCHUEM MPOrpaMMHOT0 oOecrieueHus (software maintenance).

Crangapt IEEE 1219 onpenensier conpoBokaeHnEe Kak MOaU(pu-
KAIMI0 NPOTrPaMMHOTO MPOAYKTa IMOCIE MEPENAYN B IKCIUTYATAUIO IS
YCTpaHEHUsT COOEB, YIY4YLIEHUA IOKa3aTelIed MPOU3BOAUTEIBHOCTH
W/AIA JPYyTUX XapaKTEPUCTUK (aTpuOyTOB) MPOAYKTA WJIM €ro ajanTa-
U0 JIJIS1 UCTIOJIB30BAHUS B MOAU(DUIIMPOBAHHOM OKPY>KEHHH.

ComnpoBOXI€HHE TPOTrpaMMbl MOXKET OOXOIUTHCA 3HAYUTEIBHO
JIOPOXKE CTOMMOCTH CO3JaHUs 0a30BOM BEPCUU MPHIIOKEHUS, TOCKOIBKY
NO3BOJISIET OJHAXAbI pa3pabOTaHHYIO MPOrPaMMHYIO CHUCTEMY IOCPE.I-
CTBOM €€ aJalTallMy HKCMOJIb30BATh B TEUEHHUE JJIUTEIBHOIO OTpE3Ka
BPEMEHU B U3MEHSIOIIUXCS BHEITHUX YCIOBUSX.

OOmielt 3aaueid COMPOBOKIACHUS SBJISIETCS MOAAEP) KA (DYHKIIU-
OHUPOBAaHUs NPOTPAMMHOMN CUCTEMBI HA IPOTSKEHUU BCETO Ieproaa eé
skcrutyarauuu. CoaepkaTeiabHasi CTOPOHA CONPOBOXKAECHUS BO MHOIOM
OMpEeNENACTCS 3aIpocaMu Ha MOJIU(PUKALNIO, UCXOIAIIUMH OT IOJIb30-
Bareneil. [Ipu 3ToM 3anpocsl HanboJiee THTEHCUBHO MOCTYIAIOT B CITYK-
Oy HOAJIEpKKH B IEpPBbIC LIECTh HEAEIb C MOMEHTA Cl1ayd CUCTEMBI B
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3KCITyaranuo. JlampHenIme 3anpochkl, KaKk MPaBuJIO, CBIA3aHbI C ajarll-
tanuei [10 unu ¢ pacimmperuemM ero PyHKIMOHATLHOCTH.

[Ipu pabote ¢ 3aKa34rMKOM B 00SI3aHHOCTH MHKEHEPOB CITY>KOBI
COMPOBOXKJCHHUS BXOAUT: MPOBEPKA MOJIb30BATEIBCKOTO CIIEHAPHS, TIPH-
BOJSIIETO K cO010; MACHTU(GUKAIMS MPUYUH COO0sl; YCTpaHEHUE TTPUYHH
coos mim ux ooxox (workaround); nokymeHTHpoBaHWE Bcex padOT M
orepalvii; BHECEHHUE OMUCAHUS MTPOOJIEMBI U €€ pellieHus B 0a3y 3HaHUU
CJIy>KOBI COTIPOBOXKACHUS; TIepeiada Bcel HHPOpMAIIU pa3paboTUNKaM;
UH(OPMUPOBAHKE MOJIH30BATEINSI O CTATYCE 3alpoca Ha COMPOBOXKICHHUE.

[Ipu conpoBOKIEHUH MPOTPAMMHON CUCTEMBI CIICIIUAIUCTAMH, HE
Y4acCTBOBABIIMMH B €€ pa3pabOoTKe, BAXKHBIM aCIEKTOM SIBJISIETCS TPYI0-
EMKOCTb €€ «ITOHMMaHUs» (MOHUMaHHUE MPEAMETHON 00J1acTH, apXHUTEK-
Typbl, aIrOPUTMOB pPabOTHI, HCXoaHOTO Kona). «lloHmmMaHue» mpo-
IPAaMMHBIX CUCTEM HANpPsIMYIO CBSI3aHO C KQ4€CTBOM pe3yJsibTaTa yNpaB-
JICHUS KOHQUTYPAIUSAMU: €CIM JOKYMEHTAIIMs COTJIacOBaHa ¢ KOJOM, TO
HEOOXOUMBIN aHAJIU3 KOJAa M CUCTEMBI B IIEJIOM HE OYACT COMPSIKEH C
OonpIIUMU  TpyAO3aTpaTamMu. B OOJBIIMHCTBE CiIy4aeB MPaBUILHOE
dbopmaTUpOBaHUE W MPUCBOCHHUE TMEPEMEHHBIM HH(GOPMATUBHBIX HMEH

(XOpoILIWi CTHIIb TPOTPAMMHPOBAHUS) TTO3BOJISIIOT M30€KaTh MHOTHX

TPYAHOCTEM.

Opranuzanusi mporecca COMPOBOXKACHUS IMOIPa3yMeBaeT BBINOJ-
HEHUE CIEAYIOIINX ACUCTBUM:

- ONIpeJiesICHUE 1IeJIM U COCTaBa MPOLIECCOB COMPOBOXKICHHUS;

- OmNpejeNieHHue MPUYUH M BHUJAOB HW3MEHEHUS] MPOTPAMMHOTO
CpEJICTBA B MPOIIECCE €T0 COMPOBOKICHUS;

- OpraHu3aius MPOIECCOB M Iepeaada Ha COMPOBOXKICHUE pa3-
pabOTaHHOTO MPOTPAMMHOTO CPEJICTBA;

- 3aKJII0YEHHUE JOTOBOPA MEXKIY 3aKa34MKOM W MCIIOTHUTENIEM Ha
COTIPOBOXKJICHHUE TPOTPAMMHOTO CPEJICTBA;

- pa3paboTKa KOHIICTIIMH METOJ0B U IIPOIIECCOB COMPOBOKICHHUS
IPOrPaMMHOTI'O CPEJICTBA;

- paspabotka cneuudukanuu TpeOoBaHUI Ha MOAU(DUKALIUY TTPU
COTIPOBOXKJIEHNUHU TTPOTPAMMHOTO CPEJICTBA;

- yTBEpXKIEHUE 3aKa3YMKOM KOHIICTIIIUH, JOTOBOPA U TEXHUYE-
CKOTO 3aJIaHUs Ha COTIPOBOKICHHUE MTPOTPAMMHOTO CPEJICTBA;

- Opra"u3aiys KOHTPOJIS pean3allui KOHIICTIINN 1 IOTOBOpa Ha
COTPOBOXKJIEHHE TPOTPAMMHOT0 CPEJICTBA.



35

YupapJjieHue NpoueccoM CONPOBOKIAEHHS

YrpaBieHUECKHE BOMPOCHI MOKHO PA3JCIUTh HA CIEIYIOLINE
TPYIIIbI:

- COIJIaCOBAHHUE C OPTaHU3AIMOHHBIMU LIEJISIMU;
- KaJpoBOE€ 00ECIECUCHHUE;

- OpraHu3zanms Mnporecca COpoOBOKICHUSA;

- OpraHu3allMOHHBIE ACTIEKTHI COMPOBOXKICHUS;
- AQyTCOPCHUHT.

CorynacoBaHue C OpPraHM3allMOHHBIMHU I1I€JISIMM OIMCBHIBAECT, KakK
OCYIIECTBUTh BO3BpPAT MHBECTUIIMKA OT JIEATEIBLHOCTH IO COIPOBOXKIE-
HU10. OpraHu3alMoOHHbBIC 1€ COMPOBOXKACHUS HAIpaBJICHbl HA MaKCH-
MaJIbHOE MPOJIJICHUE CPOKA IKCIUTyaTallMy MPOrPAMMHOM CUCTEMBI, a Je-
STEILHOCTh 10 COIPOBOXKJICHUIO €CTh OOHOBJICHHE U PACHIUPEHHUE MPO-
rpaMMHOM CHCTEMBI KaK OTKJIMK Ha M3MEHSIOIIHUECS IMOTPEOHOCTH IOJIb-
30BaTeJICH.

[IpoGaeMbl KapoBOro OOECIEUYEHUs CBSI3aHBI C T€M, UYTO HMHXKE-
HEpbl MO COIPOBOXKICHUIO, KaK IPaBHJIO, CUUTAIOTCSI B KOMIIAHUSX-
pa3pabOTUMKax CIeUaJIuCTaMi «BTOPOTO KJIacca», MOATOMY 4acToO BO3-
HUKAIOT MPOOJIEMBI C yIAepKaHHEeM KBaTU(HUIIMPOBAHHOTO MEpPCOHaa B
OTJIEJIaX COMPOBOKICHUA.

Opranuzanus nporecca COIpoBOKICHUS BO MHOTOM CX0a C Op-
raHu3aIuen mpoliecca co3/laHus mporpaMMHoro ooecrnedeHus. B oOiem
cly4yae pe3yJbTaTOM MTEPAIMH CONMPOBOXIACHUS SBJIAETCS HOBAsI BEPCHUS
MIPOrpaMMHOM CHUCTEMBI, KOTOpAas MPOXOIAUT TPAKTUUYECCKH BCE ATAIlbl
pa3pabOTKHU.

OpraHu3aiMoOHHbIC aCMEKThI COMPOBOXK/CHUS CBA3aHbI B MEPBYIO
odepenb ¢ TeM, KTO (Kakas opraHuzaius) OyJieT OCYIIECTBIATh COIMPO-
BOXJeHHe cuctembl. Eciiu conpoBokaeHue OyeT OCYIIeCTBIATHCS CH-
JaM# pa3paboTUMKa, TO HEOOXOIUMO OMPEACTUTHCS CO CTPYKTYPHBIMU
noJpa3AeiICHUsIMH, YYACTBYIOIIIMMH B 3TOM Tipoliecce. Bo3aMOXKHO Takxke
MIPUBJICUCHUE CTOPOHHUX OpraHu3anuii. [IpenmyiiecTBamMu nmocieaHEro
MOAXO0/Ia SABJISIOTCS BO3MOKHOCTH BBIOOpA COMPOBOXKAAIOIICH OpraHu3a-
IIUU U3 HECKOJIBKUX albTEPHATUB (UTO MO3BOJISIET BHIOPATH MOIXO IS0
CTOMMOCTBH COIIPOBOKJICHHS), a TaK)Ke IMOSIBJICHUE Y pa3paboTyuka BO3-
MO>XHOCTH 3aHUMAThCs JAPYTMMHU BUJAMHU padOT (HE CONMPOBOXIACHUEM ).
OCHOBHBIM HEJIOCTATKOM CUMUTAETCS MOCTEINEHHAs MOTepsl pa3padoTyu-
KaMH KOHTPOJIS HAJl KOJIOM CO3JJaHHOM CHUCTEMBI.
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AYTCOpPCHUHI MOJIpa3yMEBaET MOJHYI0 TNepeaayy HenpoPuiIbHbIX
paboT CTOPOHHUM oOpraHu3anusM. JIuime He3HauuTeNbHasT 4acTh KPyI-
HBIX KOPHOPALUM UCIOJB3YET AYTCOPCUHT U TOJBKO JUISI HEKPUTUYHBIX
KOMITOHEHTOB, BBIMOJHSAIONIMX HE OUYE€Hb Ba)KHbIE OM3HEC-(YHKIUH, TO-
CKOJIbKY OHU HE XOTST TEPATh KOHTPOJIb HaJl ACCOUUUPOBAHHBIMU C ITH-
MU CHUCTEMaMH JaHHBIMU WM (yHKIHMOHAIbHOCTHIO. K ToMy ke cama
npolieaypa nepeaayl CUCTeMbl Ha BHEIIIHEE COMPOBOXKACHUE Clado OT-
pa)keHa B CTaHAAPTaxX, YTO 3aTPYAHSAET NOKYMEHTAIBHOE OIPEIEIICHUE
MPEIOCTABISAEMBIX ayTCOPCEPOM CEPBUCOB.

Haunydiiee pemeHne — HEMEJIEHHO 3aBEPIINTH BBITIOJHEHUE
nporpaMMbl WM (B CiIydae OnepalMoHHON cucteMbl) mepeBectu LII1 B
cocrosgHue oxuganus. C TOUKHA 3pEHUS MPEIOCTABICHUS YEIOBEKY, OT-
JaXKUBAIOIIEMY HPOTpaMMy, HAIPUMEP CUCTEMHOMY MPOrPaMMUCTY, ca-
MBIX OJIarOMPHUSATHBIX YCIOBUU JJIsi JUArHOCTUKU OIIMOOK HEMEJICHHOE
3aBEPUICHUE MPEJCTABIISCTCA HAWIy4llerd cTpareruen. Beerma, kornga
3TO BO3MOHO, JIy4lll€ MPUOCTAHOBUTH BBIMOJIHEHUE MPOTPAMMBI, YEM
PErUCTPUPOBATH OMIMOKH (MO0 00ECTIEYUTh KaK JOMOJHUTEIBLHYIO BO3-
MO>XHOCTh pa0OTy CUCTEMBI B JIIOOOM U3 ITUX PEIKHUMOB).

CToUMOCTB CONPOBOKIACHUS

CTOMMOCTBh COMPOBOXIACHUS OIPEACIACTCS YCUINAMHU, 3aTPAdyCH-
HBIMM Ha NMOHUMAaHHUE CYIIECTBYIOIIETO KOJa CUCTEMbI M Ha pa3pabOTKy
HOBOI'O B paMKax 3alpoca Ha COMPOBOXKICHHUE, CTOMMOCTb KOTOPOTO
MO>HO OLICHWUTH IO U3BECTHOM METOAMKE. Ha CTOMMOCTBH CONMpOBOXKIE-
HUS B 1IEJIOM MOTYT OKa3aTh BIMSHUE CIEAYIONIUE (PAKTOPHI:

- TUIN IPUIOKEHHUS;

- HOBH3HA IIPOTPAMMHOI0 00eCTICUeHNS;

- HaJM4Hue U KBaTudUKAIMS TTepCcoHalia Mo COMPOBOXKACHUIO;

- JUIATEIBbHOCTH UCIIOJIb30BAHUS IPOTPAMMHON CUCTEMBI;

- XapaKTEepPHUCTUKH M crienuduka anmapaTHONW 4acTH, TEIEKOMMY-
HUKAIIMOHHOU MH(PPACTPYKTYPHI;

- KauyecTBO Ju3aiiHa (Hampumep, MOIYIbHOCTh MM MacIITabupy-
€MOCTb), KOJIa, TOKYMEHTAIIMU U COOTBETCTBYIOIIUX PabOT MO TECTUPO-
BAHHUIO CHUCTEMBI.

Ha ctouMocTh COpOBOXKIACHUS BIUSIET TAKKE CI0KHOCTh CUCTEMBI
U €€ KOMIIOHEHTOB: YEM CJIOKHEE CUCTEMA, TEM JOPONKE €€ COMPOBOK-
nenue. [103ToMy Ba)KHO TakKe OCYIIECTBUTH MIPOTHO3UPOBAHUE KOJIMYE-
CTBa 3aMpoOCOB HAa U3MEHEHHUE CUCTEMBI MpH ee paszpadorke. IIpu sTom
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CIIEAYET YUYUTHIBATH CBSI3b CUCTEMBbI C BHEIIHUM OKPYKEHHUEM — JUJISI CH-
CTE€M, HAXOJAIIMXCA B CJIOKHOW B3aMMO3aBUCUMOCTH C BHEIIHUM OKpPY-
KEHHEM, W3MEHEHHE ITOCISTHETO OO0S3aTEIbHO IOBIMIET HA CHUCTEMY.
Jlns amexkBaTHOM OIGHKH ATOM B3aMMO3aBHCHMOCTH HEOOXOIMMO OIle-
HUTH CJIEIYIOIIME TTIOKA3ATEIIN:

- KOJWYECTBO M CJOXHOCTh CHCTEMHBIX WHTepdeicoB (uem
OoJIbIlIe CUCTEMHBIX MHTEp(PEHCcOB M ueM 0ojiee CIOKHBIMU OHH SIBIIS-
IOTCSI, TEM BBIIII€ BEPOSITHOCTh U3MEHEHUN B Oy IyIIIEM);

- KOJWUYECTBO M3MEHSIEMBIX CHCTEMHBIX TPEOOBAHUIA;

- OW3HEC-TPOIECChl, B KOTOPHIX HMCIOJB3YeTCS JaHHAs CHUCTEeMa
(Mo mepe pa3BHUTHS OM3HEC-TIPOIIECCOB MOSBIISIOTCS N3MEHEHUS B TPeOO-
BaHUSX).

Eciu conpoBOXAEHUE OCYIIECTBISIETCS CTOPOHHEW OpPraHU3alUen
WM TPYIION CHEIUATUCTOB TOM k€ (DUPMBbI, KOTOPbIE HE 3aHUMAJIUCH
pa3pabOTKO# TaHHON MPOrpaMMHOM CHCTEMbI, TO Ha IEPBBIN IIaH BbI-
XOJUT OLIEHKA TPYJ03aTpaT, CBI3aHHBIX C MOHUMAHUEM MPOTPAMMHOIO
Koja. B 3TOM ciyyae BaXKHO HaJW4ME COTJIACOBAHHOW JOKYMEHTALMU U
KOMMEHTAPUEB.

74 KOCBEHHOHM OLEHKM TpyAo3aTpar Ha COIPOBOXKICHUE
(M CTOMMOCTH COIIPOBOKICHHUS) MOYKHO IPUMEHUTH J10JI1 KOMMEHTapHUEB
B OOIIEM YMCJIE CTPOK COMPOBOXKIAEMOI0 KOJia. BHIUMCINTD 00 KOM-
MEHTapUeB MOXKHO C IOMOIIBIO CIEIUAIbHBIX IpOrpaMM, B H30BITKE
MIPUCYTCTBYIOIINX HA PbIHKE. [Ipn OLEHKE CTOMMOCTH COIPOBOXKICHUSA
BOXHO YYE€CTh 3aTpaThl Ha paclpoCTpaHeHHUE MOAU(PHUIIMPOBAHHOM IPO-
rpaMMHOW CHCTEMBI (MM €€ 4acTh) Cpeau ee mojb3oBareneid. [lanHas
CTaThsl PACXOJ0B 3HAYUTEIIBHO BO3PACTACT IJII MHOTOTUPAXKHBIX CUCTEM
U CUCTEM, HYKJIAIOIIUXCS B YACTOM OOHOBJICHUH BEPCHUH.

KoHTpoJibHbIE BONIPOCHI

1. Yto takoe conpoBoxaeHue [10?

2. Kakue BUJibI pabOT BBIOJHSIOTCS MPU COMPOBOKICHUN?

3. Kak BiusieT moiHOTa JOKYMEHTAllMd Ha TPYJOEMKOCTh COMpO-
BOKIIEHUA?

4. Kakue Buabl pabOT BBIMIOJHSIOTCS MPU OCYIIECTBICHUU COMPO-
BOXKJICHUS?

5. Bo3MoxHO 51 ocyiiecTBIsATh conpoBoxaeHue 110 cunamu cro-
POHHUX OpPTraHU3allMil, HE MPUHUMABILIUX YYaCTHs B €T0 CO3/IaHUU?

6. Kak MOXHO OIIEHUTh TPYA03aTpaThl HA CONPOBOKACHHE?
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COJEP KAHUE CAMOCTOSTEJBbHOMN PABOTBHI

[ens camocToATENbHOM PabOTHI 00YUYAIOIINXCS — MOTYYUTh HOBBIE
3HaHUS O AUCHUILINHE «MHXeHEepHO-TeXHUYECKas MOAAEepKKa COIpOo-
BOXKICHUS WH(POPMAIIMOHHON CHCTEMBD».

CamocTosiTenbHas pabota HeoOxoauma 11l GOpMUPOBAHHS Y 00y-
YaIOIIMXCS CIIOCOOHOCTU CAaMOCTOSITENIbHO pelllaTh 3aJauu Mpodeccruo-
HaJIBbHOM JESATEIBHOCTH, (POPMUPOBAHUS YMEHHS W HABBIKOB ILIAHUPO-
BaHUs BpeMeHHU, GOPMUPOBAHUSI CTPEMIICHUSI Pa3BUBATHCS U COBEPIICH-
CTBOBAThHCSI.

Bunbl camocroaTenbHOW — pabOThl  OOyYalOIIMXCS — yKa3aHbI
B Ta0II. 1.

Tabmnunia 1
Buaer camocTosTeIbHOM PabOTHI

Ne i/ Buag CPC

1 Comnposoxaenue VC: crannapt IEEE-90

5 [IpakTryeckue npumMepsl IPUMEHEHUS CTaHIapTOB
B conpoBoxaeHnu NC

3 Hactpoiika nanpopmaimoHHON CUCTEMBI
O0J] KOHKPETHOTO MOJIb30BATEIIS

4 DOOopMUPOBAHUE OTUETHON JOKYMEHTALIUA
1O pe3yJibTaTaM BBINIOJHEHUS padoT

5 ArnmnapaTHO-TIporpaMMHBbIE TIaTHOPMBI CEPBEPOB
1 pabo4uXx CTaHIUM

5 [TopsimOK yCTaHOBKH U COMPOBOXKIEHHS CEPBEPHOTO
IPOTPaMMHOI0 00eCIeueHUs

7 KypnHan peructpaiuu coObITUI
MH()OPMAITMOHHON CUCTEMBI

3 [TporpamMHO€E 0O€CIIeUeHNE TECTUPOBAHUS
U BBISIBJICHUS allapaTHBIX OMIHOOK

9 IIporpamMmmHbI€ 1 animapaTHbIE CPEACTBA
PE3E€PBHOTO KOMTUPOBAHUS

OOyuaronuecs: JOJKHBI U3YYUTh HHTEPHET-PECYPCHI U JTUTEPATYPY
10 BOIIPOCAM, IPEACTABICHHbBIE HUXKE.
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Y4eOHO-MeTOAUYECKHE MATEPHUAJIbI IO JUCHHUILJINHE
OcHoBHas JMTEpaTypa

1. [Tepnoga, O. H. CoagmunuctpupoBanue 0a3 TaHHBIX U CEPBEPOB
[ DneKTpOHHBIN pecypc] : YUYEOHUK JJIS CTYASHTOB CpeHero mpodeccu-
OHaJIbHOTO 0OpazoBanus no crnenuanbHoctu 09.02.07 MudopmanmoH-
Hble cucTembl U nporpammupoBanue / O. H. Ilepnoga, O. I1. JIanuna. —

MockBa : Axazemus, 2018. — 304 c. — Pexum pgoctyna:
http://www.academia-moscow.ru/catalogue/4831/345911/. — 3arn. ¢
JKpaHa.

JlonoJIHUTE/IbHAS JIUTepaTypa

1. Tonuapyk, C. B. AnmunuctpupoBanue OC Linux [DaekTpoH-
HbIM pecypc]. — Mocksa | HanmoHanbHbd OTKPBITEIA Y HUBEPCUTET
«MHTYUT», 2016. - 165 c. —  Pexum JI0CTyTa:
http://biblioclub.ru/index.php?page=book_red&id=429014. — 3arm. ¢

DKpaHa.
IIporpamMmmMHoOe 00ecnieyeHrne 1 HHTEPHET-PECYPChI

1. Odunmansueiii cailt Ky3bacckoro rocygapcTBEHHOIO TEXHH-
yeckoro yHuBepcutera umeHu T. @. ['opbaueBa. Pexxum goctymna:
www.kuzstu.ru

2. DIeKTPOHHBIE OMOINOTEYHBIE CUCTEMBI:

- VYHuBepcutTerckas OuOnmoTeka oOHMalH. PexuMm poctyna:
www.biblioclub.ru;

- Jlanw. Pexxum noctyma: http://e.lanbook.com

- DIeKTPOHHO-O0MOIMOTeYHAs cucTeMa Znanium.com

- DiekTpoHHas 6mbanoTeka uznareanctea FOpaiit https://biblio-
online.ru/catalog/spo

3. Nndpopmarnka U HHPOPMAIIMOHHBIE TEXHOJOTHUU: KOHCIEKT
JICKUHH. [ OneKTpOHHBIN pecypc]. — Pexum J0CTyma:
http://fictionbook.ru

4. CoBpeMEHHBIC TCHJACHIIMUA Pa3BUTHSI KOMIIBIOTEPHBIX U UH)OP-
MAIMOHHBIX TEXHOJIOTUM: [DJIEKTpOHHBIA pecypc]. — Pexum pocryna:
http://www.do.sibsutis.ru


http://www.academia-moscow.ru/catalogue/4831/345911/
http://biblioclub.ru/index.php?page=book_red&id=429014
http://www.kuzstu.ru/
http://e.lanbook.com/
http://fictionbook.ru/
http://www.do.sibsutis.ru/
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5. Enunas xomnekmus IludpoBbix o0pa3zoBaTeNbHBIX PECYpPCOB
[Dnextponnslii  pecypc]. —  Pexmm  pmoctyma:  http://school-
collection.edu.ru/, cBoGoaHBI#i. — 3ari. ¢ FKpaHa.

6. Equnoe okHO goctymna Kk mH()OpPMalMOHHBIM pecypcam [Dmek-
TPOHHBIN pecypc]. — Pexxum nmocrtyma: http://window.edu.ru/, cBobo-
HBIW. — 3arJl. C YKpaHa.

/. NHpopMallMOHHO-KOMMYHHMKAIIMOHHBIE TEXHOJIOTUH B 00pazo-
BAHUU [ DneKTpOHHBIN pecypc]. — Pexum JOCTyMa:
http://www.ict.edu.ru/, cBo00gHBIH. — 3ari. ¢ FKpaHa.

8. ®enepanbHbli HEHTP HH(POPMAIMOHHO-00PA30BATEIBHBIX pE-
cypcoB [DnekTpoHHbI pecypc]. — Pexxum mocryma: http://fcior.edu.rul/,
CBOOOIHBIN. — 3ar. ¢ 3KpaHa.


http://school-/
http://window.edu.ru/
http://www.ict.edu.ru/
http://fcior.edu.ru/
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