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I[MpeaucioBue

B coBpeMeHHBIX yCIIOBUSX, B IPOIIECCE CO3AaHMUS, YCTAHOBKH M SKCIUTyaTallMH CIIOKHBIX
aBTOMaTU3UPOBAHHBIX CHCTeM 00paboTku mHpopMmanuu u ynpasieHus (ACOUnY), ciumkom
JIOpPOr0 MPUXOJUTCSA IUIATUTh 32 MPUHATBIE HEAOCTaTOYHO  OOOCHOBAHHO TEXHUYECKHUE,
OpraHU3allMOHHBIE W YIPABJICHUYECKUE  peIIeHus. ITO Kacaercs, B YACTHOCTH, BHIOOpa
apXUTEKTYpBbl CHUCTEMBI, BBHIOOpa 00OpPYIOBAaHMS W HACTPOUWKM €ro paboyMx MapamMeTpoB Ha
TpeOyeMblii peXUM pPadOTHl, ONPEIENCHUS TaK HA3bIBAEMBIX Y3KMX MECT BBIYHUCIUTENbHOM
CHCTEMBl U CIOCOOOB HX YCTpaHEHHs B MPOLECCEe MPOMBIIIJICHHON IKCIUTyaTallud CHUCTEMBI,
BbIOOpa BapHaHTa MaplIpyTa HNpPOKJIAIKK Kabens, a TakkKe BbIOOpa BapuaHTa OOCTYXHBaHHS
CHCTEMBI.

CoBpeMeHHbIE CIEIHUATUCTBl IO 3KCIUTyaTallid CHCTEMbl  JIOJDKHBI HCIIOJIBb30BaTh B
NPAaKTUYECKON JIEATETbHOCTH MaTeMaTHYeCKUil ammapar aias  O0OOCHOBAaHHOTO  BBIOOpA
HAWJIY4IIero BapHaHTa pemieHHs NpoOIeMbl, BO3SHHKILEH NMPH OOCIYyKUBAaHHUH CHCTEMBI, C
LIEJIBIO €€ ONEPATHUBHOTO Pa3pelICHHS

CoxpamieHne BpEeMEHHM pEaKLUMU CHUCTEMbl Ha 3alpoc MOJb30BATENs, YBEIHUYCHHE
MIPOMYCKHOW CHOCOOHOCTU CHCTEMBI W CPEIHEro BpeMeHH €€ 0e30TKa3HOW paboThl — BOT Te
OCHOBHBIE MOKa3aTenu (QyHKIHoHHpoBaHUS ACOHWMY, mocTpoeHHON Ha OCHOBE JIOKAJIbHBIX
ceTed, K JOCTH)KEHUIO KOTOPBIX JOJDKEH CTPEMHUTbC 000 CHEelHMaIucT, y4acTBYIOIIMN B
0OCITy>)KUBaHUH U COITPOBOKICHUN CUCTEMBI.

Ienb yyeGHOTO MOCOOUSI COCTOUT B COJEHCTBUU (POPMHUPOBAHUIO Y CTYJCHTOB 0a30BbIX
3HAaHUH, YMEHUH U HABBIKOB B OOJIACTH SKCIUTyaTalldd COBPEMEHHBIX aBTOMATHU3MPOBAHHBIX
cucTteM 00pabOTKH MH(POPMAIIMN U YIIPABIICHHS, IMOCTPOCHHBIX Ha 0a3e JIOKANbHBIX CeTel, a
Takxke (POPMHUPOBAHUIO Y CTYJCHTOB YCTOWYMBON MOTHUBALlMU K aHAJIM3y HAyYHO-TEXHHUYECKOU
uH(pOpMaLUY U TAIbHEHIIEMY COBEPIIEHCTBOBAHUIO CBOMX 3HAHUIL.

VYuebHne mocobue MOCBAIIEHO H3JI0KEHUI0 OCHOBHBIX MOHSTUH, METOJOB, IOJIXOJOB,
HOPMATHUBHBIX U PYKOBOSIIUX JTOKYMEHTOB, HEOOXOIUMBIX 00CTY)KMBAIOIIEMY ITEPCOHATY TPU
MpoBelieHuU paboT 1o skciuryaTarmun ACOUnY.

VYuebHoe mocobue HMeeT MPAKTUYECKYI0 HAIpPBIEHHOCTh U COACPKUT IPUMEPHI,
MIOMOTAIOINE YCBOUTH TEOPETUYECKHI MaTepHall.

[TpuBeneHHbI MaTepuan MOKET ObITh HCHOJBb30BAaH CTYIEHTAMH IPH BBHIIOJIHEHUH

JOMAIITHUX 33JIJaHUH, KypCOBBIX M BBITYCKHBI3X KBaTU(UKAIIMOHHBIX PA0OT.



Conep:xanue

Jlexyus 12. 3amaum M CcpeacTBa aJAMUHHCTpAaTopa ceTu. 1pebdoBaHUS K YCTaHOBKE,
HAacTpoiike paboumx mapaMeTpoB, OOCITYKMBAHHUIO U COINPOBOXKICHHIO IMPOTPAMMHOIO
obecnieuenuss ACOUnY. Ipunnuns! anmuaucTpupoBanus cereBbix OC.

(yueOHuk Tom 2, nasbl 1.1 u 1.2) (2 gaca)

Jlexyuss 13. AnmunuctpupoBanue cereBoit OC Windows Server. Pexkomenmaruu 1o
HacTpoiike pabounx napamerpoB u peectpa OC Windows Server st opraHu3aiuu 3aliuThl
uH(pOpMaLUK HA cepBepe M 00ECTIeUCHHsI POU3BOIUTEIBHON U 0TKa30yCTONYHBOM PabOTHLI.

AnvunuctpupoBanue cereBod OC  UniX. Pexomenpanum 1o ycTaHOBKE pabO4HMX
napaMeTpoB Ui OpraHu3alMM 3alluThl MH(QOpPMAlUMU Ha cepBepe M oOecredyeHus
MIPOU3BOIUTEIBHON U OTKA30yCTONYMBOI pabOTHI CUCTEMBI.

(yueOHuK ToM 2, rnaBel 2.1, 2.2 u 2.3) (2 gaca)

Jlexyus 14. AaMuHHCTpUpOBaHHE cepBepa 0a3 JaHHBIX JJsI OpraHU3allMM 3alUTHI
uHpopmanuu u oOeCHedeHUs: MPOU3BOAUTEIBLHOW M OTKAa30yCTOWYMBON pPabOTHI CHUCTEMBI.
Oo6cayxuBanue u conpopoxaenre CYB/] Oracle u CYBJI SQL Server.

(yueOHuk Tom 2, rnassl 3.1, 3.2 u 3.3) (2 gaca).

Jlexyus 15. Opranuzanus uHpopmanuonHoi Oe3zomacHoctn ACOUnY. OueHka cTeneHu
KOMIIBIOTEPHBIX YIpo3 H ysa3BUMOCTH pecypcoB ACOMuY. Ilpunuunsl GopMupoBaHHs
MNOJMUTUKK HMH(POPMALMOHHONH O€30MacHOCTH M OpraHu3alid MHOTOYPOBHEBOHM  3allUTHI
unpopmarmu B ACOUnY. [IpaBuna opraHu3anuy MapojgbHOW CUCTEMBI 3alUTHl HH)OpMALUU
Ha cepBepe ACOUnY. (yueOHnuk Tom 2, riasei 4.1, 4.2 u 4.3) (2 uaca)

Jlexyus 16. Meronbl CpaBHUTENBHOW OILICGHKH aJbTEPHATHBHBIX BapHaHTOB pPa3BUTHS
(MonmepHu3ammu u peoprannzaiyn) ACOUnY. BeiOop mepcrnekTHBHOTO HAINIPABICHUS Pa3BUTHUS
ACOHmnY Ha ocHOBe cOaTaHCHPOBAHHOTO KPUTEPUS M CTPATErMUYECKOTO IJIaHAa Pa3BUTHSA
ACOHnY mnHa ocHOBe Merona jepeBa ueneil Bpibop >(QQeKTuBHBIX OpraHU3alMOHHO-
yIpaBJIeHYeCKUX pemeHnii npu mozaepHuzanmu ACOMuY Ha OCHOBE MeTOJa aHalu3a
uepapxuii.  (y4eOHuK TOM 2, rmaBel 5.1, 5.2,5.3 u 5.4) (2 gaca)

Jlexyus 17. Bri60p 3(p(heKTUBHBIX OpraHU3aLUOHHO-YIPABICHUECKUX PEIIEHUI Ha yTare
pa3Butust ACONnY Ha 0CHOBE HCHOJIB30BaHUS METOJ0B KCIIEPTHBIX OLIEHOK.
(yueOHMK TOM 2, Tn1aBbl 6.1 1 6.2) (2 gaca)

Jlexyusa 18. Onenka >(QEKTUBHOCTH THUIOBBIX BapUAHTOB pa3BUTHs (MOACPHU3ALUH H
peopranuzaimu) ACOWUuY wu  BeIOOp 3((DEKTHBHBIX OpraHU3alMOHHO-YIIPABICHYECKUX
pelIeHnii Ha OCHOBE HCIIOJIB30BaHUS METOJOB TEOPUH MaccoBOro obcmyxuBanus. O0630p 1o
temaM Moayas. (yueOHHK ToMm 2, TnaBel 7.1, 7.2 u 7.3) (2 yaca)



Jlekuus 12. 3anaun u cpeacTsa agmMunucrparTopa ceru. TpeGoBanusi K ycTaHOBKe,
HACTPOliKe PpadoYuX MNapaMeTpPoB, OOCIYKHBAHMI) H CONPOBOKIECHHMI) MPOrPAMMHOIO
odoecneuenuss ACOUnY.

12.1 3agaym aAMMHHCTPATOPA CHCTEMBI

AJIMUHHCTPATOp  CHCTeMBbl  (CHUCTEMHBIM  aJAMHHHCTPAaTop) —  3TO  OJWH
BBICOKOKBATU()UITUPOBAHHBIN CIIEUATUCT WK TPYIIa JI0AeH, KOTOpbIe BBOJIAT B ACHCTBHE, a
3areM akciuryatupyroT ACOUnY npennpusrusl.

AJMUHHUCTPATOP CUCTEMBI BBIIIOJIHAET HIMPOKUI CIIEKTp 3aJa4, B COCTaB KOTOPBIX BXOJAT:
e YCTaHOBKA U COIPOBOKJIEHUE alllapaTHO-IIPOrPaMMHBIX CPEACTB CUCTEMBI,

¢ B3aUMOJICHCTBHUE C MIOCTABIIMKAMHU allllapaTHO-IIPOrPaMMHBIX CPEJICTB;

e HacTpoiika paboyuX mapamMeTpoB anmapaTHO-NPOrPAMMHBIX CPECTB;

e KOHCYJIFTUPOBaHHE 0OCITYKMBAIOIIETO MEPCOHANA U TOJIb30BaTENEH;

e cOOp CTAaTUCTUKHU O pabOTE CUCTEMBI,

e YBEJIIMYECHHUE MPOU3BOAUTEIBHOCTH U OTKA30yCTONYUBOCTU CUCTEMBI,

e JIMarHOCTUKA pabOTHI CUCTEMBI M YCTPaHEHHS BO3MOXKHBIX HEMOIA/IOK;

e TIOMCK M YCTpaHEHHE oIIMOOK B paboTe anmapaTHO-IIPOrPaMMHBIX CPE/ICTB;
¢ IIJJAHUPOBAHUE PA3BUTUS CUCTEMBI,

e BHEJIPEHUE HOBBIX CEPBUCOB Il COBEPLLICHCTBOBAHUS PAOOThI CUCTEMBI U

yIOBJIETBOPEHHUS IIOCTOSIHHO PACTYILUX MOTPEOHOCTEH MOIb30BaTENEeH.

12.2 OcHoBHbBIE HANPaBJIeHUS AeSAITEIbHOCTH AIMUHUCTPATOPA CUCTEMbI
AJIMHHHCTPIITOP CUCTEMbI BBINOJIHSIET cJIeyomue padoThl:

e HacTpoiika ceTeBoi onepanuonHoi cuctemsl (OC) u cepBepa 60a3 JaHHBIX;

B3aMMOJICHCTBHE C OMEPATOPOM CBs3U ceTu MHTepHeT;

yIpaBjieHrue KOHQUrypareit ¥ MOHUTOPUHT TPOU3BOAUTEIHLHOCTH;

obecrieueHre MHPOPMAIIMOHHOM 0€30MaCHOCTH,

CONPOBOXKIACHUC CUCTEMBbI, BKIIIOYAIOMICC apXUBAHUIO U PE3CPBUPOBAHUE,

YCTPAaHCHUC Y3KHUX MCCT, MOACPHU3ANIO U PAa3BUTUC CUCTCMBI.

PaccmoTpuM HEKOTOpBIE HAMPABJICHUS €ro ACSITENLHOCTH 00Jee MOAPOOHO.

12.3 AamunuctpupoBanue cereBoii OC u cepBepa 0a3 JaHHBIX.
OTa JeATeNbHOCTh aJIMUHUCTPATOPA BKIIIOUAET CIEAYIOIMHE pPabOThI:
e YCTaHOBKAa M HacTpoiika pabouux napamerpoB OC u cepBepa 0a3 TaHHBIX;

e YCTAaHOBKA M HAcTpoiika pabouux napamerpoB kireHTckoro [10;
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YCTaHOBKA peXruMa padoThl MOJIb30BATENEH CUCTEMBI;

obOecrnieueHre 0TKa30yCTOMYMBOM PabOTHI CEpBEPA CUCTEMBI,

opraHuzarus HWHOOPMAITMOHHOK 0€30MaCHOCTH CepBEpa CUCTEMBI,

HacTpoiika pabounx mapametpoB I10, pacmmupsitoiero Bo3moxuoctu OC;

12.4 BzaumojeiicTBHE aMUHUCTPATOPA ¢ onepaTtopom cetu MHTepHeT
AJIMUHHUCTPATOP BBIMOIHSAET CIEAYIOLUE PAOOTHI:

e BBIOOp TpoBaiiiepa ycayr (TUma CBsA3H, CKOPOCTH, MPOTOKoIa, IP — aapecos);

oOecrieyeHus1 0€30MaCHOCTH MepeJaur JaHHbIX 10 (PU3UYECKOMY KaHAIY;

HACTpOiiKa 00opymoBaHus (MapHIpyTH3aTopoB) Ha nepenady IP-rpaduka,;

cosznanue jgomeHa npeanpusatus u DNS-cepsepa (Domain Name System);

YCTaHOBKA U KOH(PUTYpUPOBAHUE CEPBEPA IJIICKTPOHHOU MOYTHI,

YCTaHOBKa pexkrma paboTsl BeO-TeaeKkoH(epeHIui 1 BeO-TIpe3eHTallU;;

obecrieucHue AOCTYIIa K CUCTEME NPCANIPUATHS YAAJICHHBIM I10J1b30BATECIIAM,

YCTaHOBKY Ha pa0OuuX CTaHIMAX MOJIb30Bareneil Habopa Tpedyemoro 110.

12.5 MOHMTOPHMHI CHCTEMBI.

JTa IeITeNBHOCTh aJMUHUCTPATOPA BKIIIOYAET CIEAYIOIINE PAaOOTHI:

e YCTAaHOBKA M HACTpOMKa pabouMx mapaMeTpoB MporpamMM s OIEHKHU
npousBoautenbHocTH cepBepa. st OC cemerictBa WiNdows 3To mporpaMmsi:

— Performance monitor (MOHUTOp MPOU3BOAUTEIHHOCTH);

— Network Monitor (cereBoii MOHUTOD),

OTH IpOrpaMMBbl TTO3BOJISIOT TOJYYHUTH IMOJTHYIO U IETATBEHYI0 HH()OPMAITHIO O
paboTe cepBepa B CETH, HCIIOJIB3Ys TOHATHS O0OBEKTOB U CUCTYMKOB (0OBEKTHI —
MpOIIECCOp, ONepaTUBHAs aMsITh, 3aJlaHKe, MPOLECC, MOTOK, PU3NUECKUN JUCK U
T. I; CAETYMKU — TTOKA3aTeIIH, C TOMOIIBIO KOTOPHIX OIICHUBAIOT KAY€CTBO
(YHKIIMOHUPOBAHUS BHIOPAHHOTO 00BEKTA, HATPUMEDP MPOLIEHT UCTIOJIb30BaHMS,

CKOPOCTb PaOOThI, JJIMHA OYEPEIN U T. 1.);



— Task Manager (aucrmeruep 3amad), MAIONIYI0 BO3MOXHOCTH IOJYYHTh
00001IeHHyI0 HH(pOpMaIMi0 00 OpraHu3aluy BBIYUCIUTEIBLHOTO IIpollecca u
BBITTOJTHCHUHN ITPUKIIAHBIX IIPOTPaAMM.

cOOp CTATHCTHYECKUX JaHHBIX JAHHBIX O pa00OTE CHCTEMBI.

OcHOBHOE Ha3HAYEHWE MOHUTOPWUHTA COCTOWUT B BBISBIICHUU Y3KHUX MECT U HX
JUKBHJIAIIUA C TEIbI0 YMEHBIICHHWS BPEMEHH pEaKIMH CHCTEMBl Ha 3ampoc
MOJIB30BATEIIS U YBETTUICHHSI TIPOITYCKHON CITIOCOOHOCTH CHCTEMEI.

Bpemsi peakunu CUCTEMBI — 3TO HHTEPBAJ BPEMEHH MEXAY MOIYyYECHHEM
CHUCTEMOM 3ampoca OT MOJIb30BaTENs JO MOMEHTA BO3BPAILICHUS €MY PE3yJibTaTa
OTBETA Ha €ro 3ampoc.

[IponnyckHast CHOCOOHOCTH CHUCTEMBI — 3TO  KOJHMYECTBO  3alpOCOB
MOJIb30BaTEJICH, BHIMOJIHEHHBIX 32 €IUHUILY BPEMEHU.

OG(PEeKTUBHOCTH CHUCTEMBI — 3TO CBOMCTBO CHCTEMBI BBIMIOJHSATH 3aMpOChHI
MOJIb30BaTEJICH B 3aJIAaHHBIX YCIOBUSX U C ONMPEACICHHBIM Ka4€CTBOM.

12.6 YnpasjeHue koHPUrypauuei CHUCTEMBbI.

JTa IeITeNbHOCTh aJMUHUCTPATOPA BKIIOYAET CIEAYIOIINE PaOOTHI:

e YCTAaHOBKa Ha BbIACICHHBIM KoMmbtoTep 11O nns ynpaBnenus paboTod cetu
(mampumep, ITO Manage Wise wim I10 HP OpenView). Ha y3msl cetr, mo padote
KOTOPBIX HEOOXOIUMO cOOUpaTh CTATUCTUKY, cienyeT yctanoButh 110 Agent;

e HacTpoiika pabounx nmapametpoB 1O Ha TpeOyemblil pesxum paboThI;

OcuoBnbie moacuctems [10 nis ynpasnenus pabotoit cetu B Tabn. 12.1

IToncucrems I10 nnst ynpasnenust pabotoii cetu v ux pyaxuuu Tabauya 12.1
Ne IToacucrema 110

OcHoBHbIE ()YHKIIMU TTOJCHCTEMBI

n/n IUIsL ynpaBJiieHus paboToil ceTu
1 IToncucrema nHBEHTapU3aLKU 1. Onpenenenue cocraBa annaparHo-
MPOrPaMMHBIX CPEZICTB B y3J1aX CETH.
2. IIpoBepka TeKyIei anmnapaTrHo-
POrpaMMHOM KOH(UTypaIu
2 CO60op cTaTUCTUYECKUX JaHHBIX O . Onpenenenue BpeMeHHU pabOTHI y371a CeTH.

pabote cetu . Omnpenenenrie ouepeen K y3iy CeTH.
. Onpenenenue 3arpy3ku y3ia CETH.

1
2
3
4. OnpeneneHue y3Kux MECT CEeTU
1
2
3
1

. Onpenenenre HEUCTIPABHOCTEH B padoTe.
. JIukBHIALMS HEUCIIPABHOCTEM.
. JInkBuaanys y3Kux MeCT CETH

3 JInarHocTHUKa CETH U YIIPABJICHUE
paboToii ceTu

4 Obecnieuenne 6e30MacCHOCTH . Peructparus Bcex moaAKI0YeHU I
paboTHI CETH U NOJIb30BaTEeNeH K CepBepy.
KOH(UICHITMATEHOCTH 2. Peructpanus Bcex oOpareHuit
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uHpOpMaIMY, XpaHsIIEHcs Ha M0JIb30BaTENeH K KaTtajoraMm u (aiiam.
cepBepe 3. Perucrparus BXoja moyib30BaTeneii B CeTh U
BBIXOJIa U3 CCTH.

4. Bepenue xxypHalia y4eTa 1o JeHCTBUSIM
MOJIb30BaTeNeH U 1Mo paboTe y3JI0B CETH

12.7 Obecneyenne UH(POPMANMOHHON 0€30MACHOCTH

Ota AeATEeNHHOCTh aAMUHUCTPATOPA BKIIIOYACT CIECIYIONTHE PabOTHI:

e COONIIOJIECHNE TOCYMAapCTBEHHBIX CTAaHJAPTOB H HOPMAaTHBOB B  cdepe
obecneuenus nHpopmarmonHoi 6ezomacHoct: 'OCT 28147-89; I'OCT P 34.10-
04; T'OCT P 34.11-94; TOCT 29.339-92; T'OCT P 50752-95; T'OCT PB 50170-
92; TOCT P 50600-93; T'OCT P 50739-95; I'OCT P50922-96;

e YCTaHOBKA, HACTPOIKa paboOYMX MapaMeTPOB M PETYISIPHOE HCITOJIb30BAHUE
KOMITJIEKCA MPOTPaMM, OOECIEYMBAIOIINX 3alUTy WHPOpPMAIMA B CHUCTEME OT
HECAaHKIIMOHUPOBAHHOTO JOCTyNa, KOMIBIOTEPHBIX BHUPYCOB, CllaMa, a TaKkKe OT
BPEIOHOCHBIX TmporpamMM. K umcmy mporpamMm 3ammTel uWHDOpMaIuu, He
BXOJALIMX B KOMIUIEKT nocTaBku WINdows, oTHOCAT:

— Mc-Afee SpamKiler, pabdoTtatomnyto B (h)OHOBOM peKHME M TO3BOJISIONIYIO
3aIUTUTh KOMITBIOTED OT CTama,

— Ad-Aware, OCYIICCTBISIIOIIYIO 3alllUTy KOMIIBIOTEpa OT BPEIOHOCHBIX
MPOrpaMM, B YaCTHOCTH mporpamMm tuma Spy\Ware u pa3audHbIX BUIOB BUPYCOB,

— Spybat Search & Destroy, mno3BOJSIOIIYI0 OOHAPYXHTh U YAAIUTh
Pa3TUYHOTO BHJIa BPEOHOCHBIE TIPOTPAMMBI.

Berpoennas B OC  Windows 7 mporpamma «3amurauk — Windows»
MpeIHa3HAYCHA JIJISl 3aIIUTHl CHCTEMBI OT MOCTOPOHHUX BTOPIKCHUH, B YACTHOCTH
ot mporpamMm kateropuu SpyWare. OHa CBOEBpPEMEHHO Paclo3HAET OMACHOCTh H
BBIJIACT MOJIH30BATEIIO0 COOTBETCTBYIOIINE COOOIICHMS.

Pazpabotunku cereBbix OC MOCTOSHHO BBIMYCKAIOT OOHOBIICHUS, KOTOpHIE B
OOJBITMHCTBE CBOEM MPETHA3HAYCHBI TS PEIICHUS CICTYIONTUX 3a1a4:

e ynyunieHue (QyHKIMOHATBHBIX BO3MOXKHOCTEN ceTeBoit OC;

e yCTpaHeHHe oIrook B padote cereBoit OC;

e MOBBIIIEHUA HaAeKHOCTH ceTeBor OC;

e yBeJIUYEHUS YpoBHS Oe3onacHocTH ceTeBoi OC OT BHELIHUX YTPO3;
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e YIPOUIEHHUS Ipolecca aAMUHUCTpupoBanus ceteBot OC.

12.8 Opranu3anusi mpoiecca KCIVIyaTalliu U CONMPOBOKIAEHHUS CHCTEMBI
OTa 1eaTeNbHOCTh AIMUHUCTPATOPA BKIIFOYAET CIAEAYIONINE pabOThI:

e TMATHOCTUKA  CHCTEMBbI, TMOHUCK U  YCTpPaHEHUE  HEUCHPABHOCTEH.
PexomeHiyeTcsi MPOBOAUTH JUATHOCTUKY B CIIEIYIOLIEM MOPSJIKE:

— co0paTh MOJHYIO U UCUEPIBIBAIOITYIO0 HHPOPMAIUIO 00 OIIHOKE;

— pa3paboTaTh TMIOTE3bI O U3OJIAIINHU OIMIHOOK;

- PaHXXUPOBATh ATU TUIOTE3HI IO BEPOSITHOCTU UX BECOMOCTH;

— IIPOBEPUTH BCE TUMIOTE3BI [0 OUEPEIU U MPOBECTU JOKYMEHTUPOBAHUE;

- COCTaBUTh W MOCTOSHHO MOMOJIHSTH KaTaJlOT TUIIOBBIX HEUCHPABHOCTEU U
CHOCOOOB UX YCTPaHEHHS.

Hanpumep, muarnoctuka ommbok cetu Ethernet mos3Bosmia ycTaHOBHTH, 4WTO
MPUYMHON HaIW4Hs TaKeTa pa3MepoM MeHee 64 OailT sBIsSeTCS HEWCIpaBHAsS
ceTeBas IJlaTa, a NMPUYWHOW HajaW4msl Takera pasmepom Oomee 1518 Oaitr -—
HEUCIPABHOCTh aKTUBHOTO 000pYAOBaHUS;

e apxuBanus “HGOPMAIMH, PACIIOI0KEHHON Ha AUCKAX CEPBEPa;

e HACTpOMKa MapIIPyTU3ATOPOB, COKPAILECHUS IUPOKOBENIATEIHHOTO TpaduKa

e ,IIPOBCACHHC PCTIIAMCHTHLIX, IMCPHUOJNYCCKHUX WM KAJICHIAAPHBIX pa60T.

12.9 Opranu3zanus npoueca pa3BUTHS CUCTEMBI

OTa IeaTeNIbHOCTh aIMUHUCTPATOPA BKIIIOYAET CIAEAYIONINE pabOThI:

e MPOBEJACHUE MOHUTOPUHIA KOMIIOHEHTOB CHCTEMBI C MCIIOJIb30BAHUEM
T€OPUH IUIAHUPOBAHUS U OPTraHU3aLNHU SKCIIEPUMEHTAIBHBIX UCCIEA0BAHNM;

e AHAJIN3 PE3YyJIbTATOB MOHUTOPHUHTA C LIEJBIO ONPEACICHUS Y3KUX MECT;

e pa3paboTKa MEpPOIPUITHI, HANPABICHHBIX HA YCTPAHEHUE Y3KUX MECT
CUCTEMBI, JIJI1 YMEHBIIEHUSI BPEMEHH PEAKIIMM CUCTEMBI Ha 3aIMPOC MOJIb30BATENS U
YBEJIMYEHUS MPOMYCKHON CLIOCOOHOCTH CUCTEMBI,

e COBEPIIEHCTBOBAHUE OPTraHU3ALMOHHON CTPYKTYPbl CHUCTEMBI,



e pa3paboTKa KOMIUIEKCHOTO IIlaHa MEPCIEKTUBHOTO PAa3BUTHUS CHUCTEMBI U
MEpOTIPUSATHH, HANIPABJICHHBIX Ha MOJCPHU3AIMIO U PEOPTaHU3AINIO0 CUCTEMBI U €€
OTAETHHBIX KOMITOHCHTOB.

12.10 Anpecanus cereii u y3inoB ACOUnY

CoBpemennble pacnpeaeneHHble ACOUuY  o0BbeIUHSAIOT B €AUHYIO CHCTEMY
IIEHTPAIEHOE OTJIEJICHNE OpraHu3anuu u ee Gwmansl. [ nepeqaun nHGpoOpManiu
MEeXKIy OTAeabHbIMU y3namMu ACOHWuY wucnone3yroT crek mpotokonoB TCP/IP
(Transmission Control Protocol /Internet Protocol)., T.e. mpoTokon ympaBieHUs
niepenayeii/mexxcereBoit mpoTokosn. TCP nmeficTByeT Ha TpaHCIIOPTHOM ypoBHE, a IP
Ha CETEBOM yYPOBHE CEMHUYPOBHEBOW MOJICNIM B3aMMOJCUCTBUS OTKPBITBIX CHCTEM..
Crek mpotokosioB TCP/IP sBisieTcst OMHUM M3 CaMbIX PACIPOCTPAHCHHBIX CTEKOB
TPAHCTIOPTHBIX TTPOTOKOJIOB BBIYMCIUTEIILHBIX CETEH.

[Tpu wucnonb3oBanuu creka mpotokosoB TCP/IP ocHOBHEIM criocoOoM CBs3H
Kaxnpiii y3en cetu umeer cBod IP-ampec Yi3mamu cetu moryt ObITh pabouue
CTaHITNH MOJIb30BaTENeH, CEPBEPHI, MAPIIPYTH3ATOPHI  T. .

IP-agpec y3ma cetu xapakTepusyeTcs CIeAyIOMUMU OCOOCHHOCTIMMU:

e SIBIISICTCS YHUKAJIBHBIM M ONPEACIISIET MECTOHAXOXK/CHUE y3J1a B CETH;

o COJIEPXUT aJIPEC CETH U aJIpec y3Jia B 3TOM CETH;

e MMEET CTaHAapTHYIO JutiHY 32 outa (IP v4);

e COJICPKUT YETHIPE OKTETA, KAXKIBI OKTET COCTOUT U3 BOCHMH OWT;

e KQXKIBIA OKTET - 3TO ACCATUIHOE YHCJIO B Auanazone ot 0 go 255;

e TIPY 3aITUCH OKTETHI OTACISAIOTCS APYT OT apyra toukamu; (192.168.10.25)

[Ipu pabote ¢ IP-angpecamu HEOOXOAUMO 3HATH MPaBWIO MpPeoOpa3zoBaHUs

naBouuHoro ¢opmara IP-aapeca B necsatimanbiil popmat u Hao0opoT (Tabi. 12.2)..

JIBonunblil 1 gecaTuunblil popmatsl IP —anpeca Tabauya 12.2

Howmep Oura K 8 7 6 5 4 | 3 2 | 1
3HaueHue Oura 1 1 1 1 1 1 1 1
JIBOUYHOE

3HaueHue Oura 128 64 32 16 8 4 2 1
necstuunoe 271

Cornacho ta0mn. 1.2:

 okteTy nBomdyHoro (opmara 00000111 cooTBercTBYET 2242420=7,



 okteTy nBomdHoro (opmara 01100001 cooTBeTcTBYET 26 125420 =97,

« okteTy (hopmata 11100110 cooTBeTCTBYET 27 +26 1251224 2=230.

B 3aBucumocTu oT TOro, kakas 4yactb |P-agpeca oTBomuTCs mox aapec ceTH, a Kakas IOJ
azipec ysJia CeTH, pa3IuyaloT maTh kinaccoB |IP-anpecos: knace A, B, C, D, E. IIpunaanexxHoctb
IP-anmpeca k kimaccy onpenensercs 3HaueHHEeM cTaplIux OUT mepBoro okrera 3toro IP-anpeca.

Tabauya.12.3

WNudopmanus o knaccax IP- anpecos

Knaccer IP-agpecos
IToka3zarens cpaBHEHUS
Knacc A Krnacc B Knacc C

Crapuwmii (ue) 6utel 1-ro okrera 0 10 110
Koi-Bo OMT 4-X OKTETOB B COCTaBe 7+0+0+0=7 6+8+0+0=14 5+8+8+8=21
ajzipeca ceTu
Koi-Bo OMT 4-X OKTETOB B COCTaBe 0+8+8+8=24 0+0+8+8=16 0+0+0+8=8
aJipec y3Ja ceTu
Jlrana3oH 3HaYEHU IEPBOTO OKTETA 1-126 128-191 192-223
(Tmarma3oH axpecoB cereil)
Bo3MoxkHOE KOJIM4ecTBO ceTeit 126 16 384 2 097 152
B03MOXHO€E KOJIMUYECTBO y3/I0B B CETU 16 777 214 65 534 254

[Tpumedanue. B kauectBe IP-agpeca cet He MOXKET OBITh HCIIOJIB30BAHO 3HAUYCHUE
127, mockombKy OHO 3ape3epBUPOBAHO IS MEpelay MUPOKOBeMaTeIbHON nHpopMarmu
Y TIPOBEJICHUS CAMOTECTUPOBAHUS.

Kaxnaplii y3en, Haxoasmuiics B cetu, kpome |P-agpeca nomkeH uMeTh Macky ceTd. Macka

ceTh — 9OTO 32-pa3psaHOC 3HAUCHHE, KOTOPOE WCIOJNB3YIOT [Uiss BbiAcHeHus (Win
mackupoBaHus) u3 IP-agpeca ero cocraBHbIX yacTeii: ampeca ceTH u aapeca y3na. B macke cetu
st Bcex Out IP-ampeca, KOTOpble COOTBETCTBYIOT aJpecy CETH, YCTAaHAaBJIMBAIOT 3HAYEHUE,
paBHOE eIuHHIE, a Uil TeX OUT, KOTOpbIE COOTBETCTBYIOT aJpecy y3Ja, YCTaHABIMBAIOT
3Ha4YeHHUe, paBHOE HYI0. 3HaUeHus1 Macku ceTH i IP-anpecos npusenens! B Tadn. 12.4

3nauenus Macku cetu uist IP-anpecos  Tabnuya 12.4

IP-anpec Omnucanue anpe;;p(;ectzn B cocTase |P- Macka ceTn
IP-anpec xmacca A AJpec ceTu — epBbIi OKTET 255.0.0.0
IP-anpec xnacca B AJpec ceTu — MepBbIe JJBa OKTETa 255.255.0.0
IP-anpec xnacca C Anpec cetu — NepBhIe TPU OKTETA 255.255.255.0

Hpumep 12.1. [Insa IP-agpeca 155.108.10.100, koTopslit oTHOCUTCA K Kiaccy B, onpenenuts
MAacKy CETH, aJIpeC CETH U aJpec y3ia.

Pewenue. 1. Tlockonbky mnst IP-agpeca, xoTopelii oTHocuTca K Kiaccy B, azmpec certu
OTIpeIeNIIeTCsl 3HAYCHUEM IIEPBOT0 M BTOPOTO OKTETOB, TO MacKa CceTu, coriacHo Tabm. I15.3,
umeet Buj 255.255.0.0.

2. Anpec cetu onpezensieTcs 3HaYeHUEeM IepBOro U BToporo okTeToB |P-agpeca, mosTomy oH

nmeet Bua 155.108.0.0.
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3. Azpec y3na ompenensercss 3HAUEHHEM TpPeThero M ueTBepToro okrteroB IP-ampeca,

noatomy oH umeet Buj 0.0.10.100.

JIOBOJIBHO YacTO Ha MPAKTUKE Mepe]] aIMUHUCTPATOPOM CUCTEMbBI CTOUT 3ajiaya
pasOmeHust ceTu, paboTtaromeid Ha Oa3e IP-ampecoB kmacca C, Ha OTHEIBHBIC
paboune mojceTd s oOecredeHuss B HUX TpeOyemMoil NpOU3BOAUTEIHLHOCTH,
OTKa30yCTOMYMBOCTU U KOHPUIECHIIUATIBHOCTH 00pabaThiBaeMoOi HHPOpMAITUH.

Paccmotpum 3Tansl pa3OreHust HCXOAHOM CETH Ha OTACNIbHBIC TOJICETH.

1. Omnpenensem paspsauocts mMacku IP-agpecoB mus (b) paGounx momcereit
kmacca C, cuuTas 9TO YUCIO @ SBISETCS CTETNCHBIO KPATHOCTH 2 W 3aJaeT
KOJIMYECTBO OUT, BXOSIINX B COCTaB CTAPIIMX aIPECOB UYETBEPTOr0 OKTETA MACKHU

b<b, =22 (12.1)

[Tocne nmpeobpazoBanus Beipakenus (12.1) momydgaem

a>lghy/lg2 (12.2)

2. OmnpenernsieM pa3psaaHocTs Macku IP-aapecoB paboumnx mojcereit kinacca C
M =24 +a owur. (12.3)

3 Omnpenensiem B 10-m Bune macky IP-aapecos pabounx moacerteit kinacca C.
Ad= i§128—i. (12.4)

Macka IP-agpecoB pabouux noxacereit kimacca C, nmeet Bug 255.255.255.A4, e
A4 cOOTBETCTBYET IECATUIHOMY 3HAUCHUIO, BEIYHUCICHHOMY 110 (12.4).

4.OnpenensieM Juana3oH JOMYCTUMBIX 3HaueHUW |P-ampecoB B Kaxaou
paboueii moICeTH, UCTIONb3Ys CIASAYIOINE TPaBUIIa;

o IP-anpec mepBoit moaceTn AomKeH coBnaaarh ¢ |IP-aapecoM ncxomHoi ceT;

e mar h  IP-agpecoB paboumx mMmojceTeil MOMKEH  COOTBETCTBOBATH  3HAUYCHHUIO TOCIIEIHETO
YCTAHOBIIGHHOTO GUTA B YETBEPTOM OKTETE MACKH IOJCETH, T. €. YHMCIy aBa B crernenn 8—a. IlosTomy
HMeeM

h=28-a: (12.5)

® [IEPBOC 3HAYCHHUE JMamNa30Ha JOMYCTUMBIX 3HaueHWi |P-agpecoB y3moB mojceT JOMKHO OBITH Ha
SIUHUITY OOJBIIE a/Ipeca 3TOH MOJICETH;

e Ti0CIeHEee 3HAYCHUE JMana3oHa JTOITY CTHMBIX 3HAYCHU N
IP-anpecor y3J10B MOJICETH JTOTKHO OBITH Ha JIBS SIUHUIIBI MEHBIIIE
IP-anpeca cnenyromeit moacery,

e TIOCJIEHEE 3HAYEHUE Juana3oHa JIOIYCTUMBIX 3HAUYCHUU

IP-anpecoB y31m0B mojcCeTH AODKHO OBITh Ha OAHY eAWHUIly MeHblne IP-ampeca, KOTOpbIi
OTBOJUTCS JUIS MIepeauyl IUPOKOBENIATeIbHON HH(OPMAIIK B ITOM MOACETH.
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Ipumep 12.2. [Tan IP-agpec 202.185.10.0 cetn xmacca C. Heob6xonumo pa3duth ceTh Ha

stk ouHaKoBsIX nozcereii (D =5) n yxasats muanasonsr IP-aapecos.
Pewenue. 1. Ins b=5cornacHo (12.1) umeem b, =8

2. U3 Belpaxkenus (12.2) monydaeM KOJHMYECTBO OHUT CTaplIuX paspsiaoB
yeTBepTOro okrera |P-ampeca, koTopeie BxomaT B cocTtaB Macku |P-ampecos
pabounx moacereii kiraccaC, a=3,a>Ighy,/lg2=3
3.Paspsnnocts Macku IP-ampecoB mopcereii kiracca C M =24+3=27 owur.
4. Wcnonb3ys Belpaxenue (12.4), HaxoauMm B JECATHYHOM BHJC 3HAYCHUE
YETBEPTOT'0 OKTETa MACKH BBIICTIEMBIX paOOUNX TOJICETEH:
3 .
Ad=¥ 28-1=27,26195-128+64+32=224.
=1
[Torygaem 3nauenune macku IP-aapecoB moaceteit B Bume 255.255.255.224.

5. Onpenensgem auana3oH nonyctuMbix |P-agpecoB B kaxmoil pabodeit mojaceTy,

UCIIOJIB3YS MPUBEICHHBIC paHee nmpaswia, [llar h IP-agpecos BerauciseMm mo (1.5)
h=28-2-25-32
Bce pesynbTarhl, TmONydeHHbIE Ha OCHOBAHWU WCIIOJIB30BAHUS IPABHII

ompeneNeHusl Auana3oHa jaomyctumbix IP-anpecoB B kaxaol paboueit mojiceTw,

IpUBeJICHHBI B Ta0. 12.5

XapakTepucTuku padounx noacereit Tadauya 12.5

12

Homep JlomycTtumele IP-anpec paboueii IP-anpeca y3noB
IIOJCETH IP-anpeca IIOJCETH paboueii moaceTH
Pabouue noocemu ucxoonoii cemu
1 or 202.185.10.1 202.185.10.0 ot 202.185.10.1
no 202.185.10.30 no 202.185.10.30
2 or 202.185.10.33 202.185.10.32 ot 202.185.10.33
no 202.185.10.62 no 202.185.10.62
3 or 202.185.10.65 202.185.10.64 ot 202.185.10.65
no 202.185.10.94 no 202.185.10.94
4 or 202.185.10.97 202.185.10.96 ot 202.185.10.97
no 202.185.10.126 no 202.185.10.126
) or 202.185.10.129 202.185.10.128 ot 202.185.10.129
no 202.185.10.158 no 202.185.10.158
Bosmooicnvie Oononnumenvuvie noocemu
6 or 202.185.10.161 202.185.10.160 ot 202.185.10.161
no 202.185.10.190 no 202.185.10.190
7 or 202.185.10.193 202.185.10.192 ot 202.185.10.193




no 202.185.10.222 no 202.185.10.222
8 or 202.185.10.225 202.185.10.224 ot 202.185.10.225
no 202.185.10.255 no 202.185.10.255

Jlekuus 13. AxmunncrpupoBanne cereBoii OC Windows Server. Pexomenmanuu mo

HACTpoiike pado4yux mapamMeTpoB M peecTpa. AAMuHHcTpupoBanme cereBoii OC Unix.
PexomeHnaanum no ycranoBke pado4nx napamMeTrpos.

13.1 Ocooennoctu cereBbix OC cemeiicra Windows

OC cemeiictea Windows ucronbs3yroT (GaillioByl0 CUCTEMY HOBOM TEXHOJIOTHUU

(New Technology File System- NTFS), nmeroryro cieayromiue T0CTOMHCTBA

HAJIC)KHOCTh, MOCKOJIbKY OC mMMeeT MEXaHM3M TpaH3aKIUW, IPU KOTOPOM

He3aBepIIeHHbIC (PaiiIoBBIC ONepaIiui OTMEHSIOTCS,

FI/I6KOCTB, TaK KaK pasMCp KIACTCpa aIMHHHUCTPATOP MOKET HM3MCHATL B

IIUPOKOM JHana3oHe 3HaueHuil ot 512 G6ait no 64 KoaiiT;,

MOIICPKKY ITTHHHBIX UMEH (haliIoB,;
obOecnieueHure mMuGPOBaAHUS U MPO3PAYHOT0 CHKATUS (HailsioB;

MOIITHYIO MOJIENTb 0€30MaCHOCTH, BKITFoUaroIIyto 10 13 atpulyToB (daitios.

Ceresbie OC Microsoft Windows Server mo3BoJisitoT aiMUHUCTPATOPY
obecreynBaTh CAaHKIIMOHUPOBAHHBIIN TOCTYII MOJL30BATEICH K CEPBEPY;
Ha3HAYaTh PECYPCHI, KOTOPBIE MOXKET UCIIOIh30BATh KA IbIi MOJIH30BATEb;
YIIPABIIATh BEACHUEM JKypHAIa COOBITHIA;

KOHTPOJIMPOBATH HHPPACTPYKTYPY;

MOJYYHTh YIOOHBIN PEXKUM yIIPaBICHUS;

obecreynBaTh OTKAa30yCTOMYMBBIN PEXKUM PabOTHI TUCKOB CEPBEPA,;
UCIIOJIb30BaTh CPEICTBA TPYIIIIOBOTO aIMUHUCTPUPOBAHUS;
o0OHapyKUBaTh U YCTPAHATH HETTOJIAIKH;

UCIIOJB30BaTh MacTep HAcTpOMKH (HailJioBOro cepBepa, 4YTOOBI OBICTPO

yCTaHaBIMBaTh, JM00ABISATh W YIAIATh POJIM CEpBEpa. CEpBEp Ie4YaTH, CEpPBEP

YAAJIEHHOrO0 JOCTYyIa, CEpBEP AOMEHHBIX MMEH U T. 1. YHUCIO pojer cepsepa,

pabotaromiero moa ymnpasieauem OC Microsoft Windows Server, HeorpaHu4eHHO.

HaCTpauBaThb IIOJIUTUKY 0e30MacHOCTH CEPBCPOB B COCTABE JOMCHA,
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13.2 Hacrtpoiika moautuku 6e3onacuoctu cepsepor OC Windows

[Ipu u3meHnenuu m00O0ro napaMmerpa 0€30MaCHOCTH, MapaMeTpbl 0€30MaCHOCTH
oOHoBIsIOTCS Kaxkaple 90 MUH Ha KOMIbIOTepe W/WiH (paiioBoM cepBepe H
KaKIble 5 MUH Ha KOHTpoJuiepe JoMeHa. Kpome Toro, HE3aBUCUMO OT HATWYHS
W3MCHCHUH TMapaMeTphl OOHOBIAIOTCS Kaxzasie 16 4. Jlns HeMmemIeHHOTOo
BCTYIUICHHSI W3MEHEHHA B CWJIY B KOMAaHIHOW CTPOKE COOTBETCTBYIOIIETO
daitioBoro cepBepa cieayeT HaOpaTh KOMaHIy grupgrade.exe.

JIyi1 M3MEHEHMsI JIOKATbHON TOJUTUKHA O€30MacHOCTH aMHUHHUCTPATOPY CIETYEeT
BBITTOJIHATE KOMaHIBI «Ilyck» — «AnmuHHCTprUpOoBaHue» — «JIOKaabHAS TMOIUTHKA
Oe3omacHoctu». Ha »KkpaHe MOHUTOpa MOSBUTCS OKHO HACTPOMKH pabodux
MapaMeTpOB JIOKATHHOM TOJMWTHKH Oe3omacHoCcTH. Mcmonb3yst wH(OpMaIuio,
MIPUBEJICHHYIO B ’TOM OKHE HACTPONKH, MOXHO 337aTh MOJIMTUKY aynUTa, IPUCBOUTH
IIpaBa MoJIb30BaTeNsIM, YCTAHOBUTH MapamMeTphl Oe30nacHoCTH (aiii-cepsepa.

[ITabnoH MONMUTUKU OE30MAaCHOCTH JOMEHA aHAJIOTMYEH IIA0JIOHY JIOKAIbHOMN
MOJINTUKH Oe3omacHocTH. [lomuTrka 6e30macHOCTH TOMEHA MPUMEHSIETCSI KO BCEM
¢aiin-cepBepaM B JOMEHE, a HE TOJIBKO K OJHOMY JIOKaJIbHOMY (paitii-cepBepy, Ha
KOTOpPOM OHa YycTaHOBJeHa. [lomuTuky O€30macHOCTH JOMEHa aAMHUHHUCTPATOP
HACTpaWBaeT ¢ KOHCONM (paiy-cepBepa JoMeHa ¢ moMoIIbio Komauy «Ilyck» —
«AnmuaucTpupoBanue» — «llonmuTrka 6€30macHOCTH JOMEHA.

[TomuTrka OTrpaHWUYEHUs] TPOTpaMM TIO3BOJISICT AJMHHHCTPATOpPY 3a/1aBaTh
MPOTPaMMBbl, KOTOpPBhIE MOJKHO 3aIllyCKaTh Ha (Qailii-cepBepe, W YUETHBIC 3alHCH

TOJI30BATENEH, UMEIOIIUX JOCTYII K 3TUM ITPOrpaMMaM.

13.3 Opranusanus gocryna k uHpopmamnuu Ha cepBepe OC Windows
JIiss  orpaHWYeHUsST MTOCTYyMa JOKAIBHBIX W YyIaJCHHBIX IOJb30BATEICH K
karajoram (mamkam) u (aiiiam, pacronoxeHHbIM Ha (aiioBom cepBepe ¢ OC

Windows Server, amgMUHUCTpaTOp YCTaHABIMBACT JUIA  IOJb30BaTENCH
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paspemienusi. Kaxnomy aiiny win manke aIMHUHUCTPATOP MOXET HA3HAYUTh WIH

OTMEHHUTH JIO CEMH OCHOBHBIX THIIOB pasperneHuid (tadu. 13.1).

Tunel pazpemennii, ucrnonb3yembix B ceteBbix OC cemeiictea Windows  Tabauya 13.1

Ne Tun paspeuienus Omnucanue
1 | Full Control OOecrnieunBaeT MOJHOE YNpaBJICHUE MankaMu U Qailnamuy,
(moHBIH OCTYI) MI03BOJISIET HA3HAYATh Pa3pelICHUS
2 | Modify [IpenocraBnser Bce paspemieHus, KpoMe BO3MOXKHOCTH
(n3MeHeHue) nepenaBaTh pa3penieHus IPyrum
3 | Read & Execute JlaeT BO3MOKHOCTh YMTaTh pa3pelieHUs M 3alycKaTb
(4TeHUE U BBHITIOJIHEHHE) | MPOrpaMMHBIC (aiIibl
4 | List (Folders Only) [To3Bonser mpocMaTpuBaTh MMEHa (AIIOB M MOJMANOK
(4TeHue coaepKUMOro BHYTPH ITaITKU
TAIKH)
5 | Read Pazpemaer mpocMOTp, KONMUPOBAHUE, INEPEUMEHOBAHUE U
(ureHue) neyath (aitioB, marnok u o0vekToB. He mo3Bossier 3amyckarhb
BBINIOJIHSIEMBIC MPOTPaMMBbl, KpoMe (aiijloB  ClieHapHeB.
ITo3BosisieT CUUTHIBATh pa3pelieHns arpuOyThl 00bEKTOB
6 | Write (3amuch) PaspemaeT yurarp, co3aaBarh (Gailsibl U Nanku
7 | Special Permissions ITo3Boister cocTaBisTh KOMOMHAUMU U3 14 crenuaibHBIX
(ocoObIe pasperieHus) pa3pelieHuii, KOTopble He MPUBEJCHBI B ATOH Ta0OIHIle

[Ipu GosnblIOM uKCIie MOAB30BATENEH aIMUHUCTPATOPY CIAEAYET Pa3aeiauTh UX

Ha JIOKAJIBHBIC I'PYIIILI, KOTOPBIM IPEAOCTABIAIOTCA OJHMHAKOBBIC IIpaBa AOCTYIIA.

B nanpHeitmeM ciaexyeT 100aBISATh B 3Ty Tpyniy (MM UCKIIOYATh U3 Hee) HOBBIX

noJib30Bareliei 0e3 n3MeHeHust Habopa pa3peleHui.

B OC Windows xpoMe OCHOBHBIX pa3pelICHHIH HCIONB3YIOT U CHCIHAIbHBIC

paspenieHusi, HeKOTOPbIe U3 HUX MPUBEACHBI B Ta0m. 13.2

OCHOBHBIC U ClielHalibHbIC paszpenieHus], ucrnonb3yembie B OC Windows 8 Ta6nuna 13.2

Ne

OCHOBHOE pa3penieHue

CrienmanbHOE paspenieHue

1

Read
(uTeHUE)

List folder / read data
(comeprkaHue nanku / YTEHUE JTaHHBIX)

Read attributes (urenue arpulyToB)

Read extended attributes
(uTeHHME JOTIOJHUTEIILHBIX ATPUOYTOB)

Read permissions (utenue paspenieHuii)

Read & Execute
(urenue u

List folder / read data
(comeprkaHue nanku / YTEHUE TaHHBIX)

BBITIOJIHEHHUE)

Read attributes (urenue arpulyToB)

Read extended attributes
(4TeHHME JOTIOJHUTEIILHBIX ATPUOYTOB)

Read permissions (urenue paspenieHuii)

Traverse folder / execute file
(TpaBepc narnok / BelmosHeHUE (aityioB)

Write

Create files / write data
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(3ammch) (cozmanue ¢aiisioB / 3aMUCh TaHHBIX)

Create folder / append data
(co3manue manok / 103amnuch JaHHBIX)

Write attributes (3anuce aTpu0yTOB)

Write extended attributes (3amuch nOMOJHUTEIBHBIX AaTPHOYTOB)

HacnenoBanue pa3peliieHunii 03HayaeT, YTo Ha Manku U (paiiibl MepeHOoCTCs
paspeleHusi, HA3HAYeHHbIE POAUTENBCKOM MarKe, MPU YCIOBUH, UTO
HacJieJJOBaHUE JIJIsl POJAUTENILCKOM MaIKU paHee ObLIO pa3penieHo.

[1o ymonmuaHuto, pa3perieHus namnkyu HacaeyI0TCS BCEMHU MarKaMH U
(haitraMu, HAXOISIIMUMHUCS B HEH.

[Tonb30BaTenb mojy4aeT pa3penieHus K namnke u ¢aijiaMm HHAUBUIYaIbHO,
nu0o0 B pe3ysibTaTe €ro MPUHAJJIECKHOCTH K OJHOMN WM HECKOIBKUM TPYIIIaM.

Ha3navasi mosib30BatensiM WM WI€HAM TPYIIbI CIEIUAIbHOE pa3pelieHre
«Take ownership» (cMeHa BiasenbIa), aIMUHUCTPATOP CHCTEMBI MIO3BOJISCT WM B
JanbHENIEM CTaTh BlaJeNIbIlaMUd COOTBETCTBYIONIUX MANoOK W/ WK (paisios.

Ecnu nonb3oBaTenu WM IPyIIibl y>Ke CO37aHbl M HAXOATCS B CIIUCKE Ha
BKJIQJIKE «0€30MaCHOCTH», TO UX Pa3pelIeHUs] MOXKHO U3MEHUTh. JlJist 3TOro
CJIeyeT HaXKaTh KHOMKY «U3MEHUTH» U 3aTEM YCTAHOBUTH WU CHSTH (DIIAKKH
TpeOyeMbIX pa3pelIeHU B CIIUCKE «Pa3pelICHUs».

UtoObl 700ABUTH pa3pelieHre Ha BHIMOJHEHHUE ONPEICICHHOTO eUCTBUS,
HY>KHO YCTaHOBUTH €ro (PJ1a’koK B CTOJIOLE «pa3peliuTh», a YTOObl OTMEHUTD
paspeleHue — CHITh ero (yaxok. YToObl 3anpeTUTh BHIMOJHEHHUE ONPEIETICHHOTO
JEUCTBUS, HY>)KHO YCTAHOBUTH €T0 (DJIAKOK B CTOJIOIE «3aMPETUTH». 3alpPElICHHbIC

MOJTHOMOYMS UMEIOT MTPUOPUTET HAJ PA3PEIUICHHBIMU.

13.4 TlpaBuia Ha3HaYens pa3pemennii mojan3osareiasim B OC Windows
AJIMUHUCTPATOPY CHUCTEMBI CIEAyeT COOMI0JaTh CIENYIOIIHe IpaBuUiia
Ha3HAYCHUS MOJIb30BATENSIM pa3pelieHUui 711 padOoThI ¢ MankaMu U paiaamu:
e (hakTUYECKHE pa3pelIeHus, KOTOPbIE UMEET MOJIb30BaTENb, — 3TO Hauboiee
paspelaroniasi KOMOUHAIMS €r0 MHANBUYaIbHBIX pa3pelieHU U pa3peiieHui

BCEX TIPYMII, B KOTOPbIE OH BXOJIUT;
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® OTCYTCTBHE JTIOOBIX Pa3peIICHUH Y TOJIH30BATENSI WIIA TPYIIIBI, B KOTOPYIO OH
BXOJUT, OTMEHSET BCE pa3pellICHUs sl JAHHOTO MOJIb30BATEIS;

e paspeiieHus Ha (ailsl MpeBaAIMPYIOT HAJl Pa3pelICHUsIMU TAanKu, B KOTOPOil
HaXOAUTCS JaHHBIN (aii;

® TSI BRIMOJTHEHUS KOMTUPOBAHMSI TIATIOK W/WITH (paiiIoB B mpejenax
JIOTHYECKOT0 JMCKa cepBepa MoJIb30BaTelb J0DKSH UMETh paspernieaue «\Writex»
Ha Marnky, B KOTOPYI0 Konupyemas uHdopmanus OyAeT pa3MellleHa,

® TSI BHITIOJTHEHUS TICPEMEIICHUS MMAaoK W/ Win (paityioB B Ipeaenax
JIOTHYECKOT0 JMCKa cepBepa MoJIb30BaTelb JOKSH UMETh pasperrenue «\Writex»
Ha Marnky, B KOTOPYyIo nepemeniaeMast uHdopmaius OyeT pazMmelnieHa u
paspemenue «Modify» Ha mamnky, B kKoTopoii 3Ta nHpopManus Oblia
MEepBOHAYAIBHO Pa3MeEIlIeHA.

Paccmotpum mpuMepsl, MOSICHSIONME OCOOCHHOCTH HA3HAUEHHUS MTOJIb30BaTENIO
pasperieHui mpu padboTe ¢ mankamMu u Qaiaamu.

IMpumep 13.1. TTonp3oBaTens «Userl» umeer paspenieane «Read» Ha (aiin
«@.doc». OH ABISETCS WICHOM JABYX TPYIIT «grl» m  «gr2», ajis KOTOPBIX Ha 3TOT
¢aiiyl ycTaHOBJICHBI COOTBETCTBEHHO clieAyromue paspemnicaus «Modify» n
«Write». TTosicHuTe, Kakoe akTHIECKOE pa3pelIcHHEe HMEET OIb30BaTEIIb
«userl» na aiin «a.doc».

Pemenue. [TockonbKy moiap30BaTenb «USErl» u rpymisl, B KOTOPhIE OH BXOJIHUT,
UMECIOT OINpPENCICHHBIC pa3pelleHuss s paboThl ¢ daiiiom  «a.doc», To
(dakTHYECKOe pa3pelleHue TMOJb30BaTeNs  «USerl» Ha c¢ain  «a.doc» Oymer
«Modify» , kak Hanbosee pa3pemarorniee.

IMpumep 13.2. [Tonb3oBarens «uUserl» mmeer paspemicnue «Read» Ha daiin
«c.doc». OH sBiISIETCSA WICHOM JBYX Tpymn «Qrl» m  «gr2». JIjis 4iIeHOB IpYIIIbI
«grl» Ha ¢aiin «c.doc». ycranorieno paspemrenne «Modify», a wieHbI rpymisl
«gr2» Ha A3TOT (pailn He WMET HUKakux pazpemieHuil. I[losicHuTe, Kakoe
(dakTHYECKOE pa3pelIeHIe HMEET MOJb30BaTeNb «USerl» Ha daim «c.docx».

Pemenue. [lockonpky moab30BaTenh «USEr1» BXOAUT B COCTaB TPYMIIBI «gr2»,

YJIeHbI KOTOPOH HE WMEIOT HHKAaKuX paspenicHuid Ha ¢ain  «c.doc», TO
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MOJIb30BaTENb «USErl» Takke HE MMEET HUKAKUX pa3pelieHuil Ha 3ToT dailn u
noctyn kK (aitmy «c.doc» emy Oyzer 3ampeleH.

IMpumep 13.3. [Tosb3oBarens «Userl» nmeer paspemeHue «Read» Ha manky «
k1» u paspemenue «Write» Ha ¢aitn «e.doC», KOTOpBIi HAXOAUTCS B 3TOH IMAIKe.
[loscaute, kakwe JedcTBUS C (Qaitiom «e.doc» w apyrumu  daitiamu,
HaXOJISIIUMUCS B Tanke « K1», MOeT MpOu3BOAMTH MOJIb30BaTEh «USErly,

Pemrenue. Ilockosbky monb3oBarenb «USerl» mmeer paspemenne «Write» Ha
¢aitn «e.doc», ToO OH MOXET TMPOM3BOAUTH 3aNKUCh MHPOPMAIMK B 3TO ¢aili, a
MIOCKOJIBKY OH TaKke mMeeT paspenieHue «Read» Ha manky « K1», To oH Moxer
YUTATh COJEPKUMOE APYTHUX (PAilJIOB 3TOM MANKH, HO HE MOXET WX U3MEHSTH WU
CO3/1aBaTh B 3TOU Marnke HOBbIE (PaNJIbI.

[Ipu pabote B ceTH AJisl 3alIUTHI JAHHBIX (PAKTUUYECKUM pa3pelieHueM JI0CTyma
MI0JIB30BATENIEH K O0IIEMY PECYPCY SIBISIETCS HaWMEHbILEE U3 pa3pelICHU.

13.5 Coop craTucTHKH 0 padoTe cepBepa

CereBoie OC cemeiictBa WINdOWS WMEIOT CHCTEMHBIM MOHHMTOp, KOTOPBIH

COJIEP>KUT MHOTO OOBEKTOB U CYETUMKOB, O3BOJSIIOIIUX MOJYy4aTh CTATUCTUYECKUE

JTaHHBIE O pabOTe cepBepa: Mmpoleccopa, MaMsATH, JUCKOB U T. 1. OCHOBHBIK M3 HUX

npuBeeHb B Tadm. 13.3.

OcHoBHBIE 00BEKTHI M cYeTUMKU mporpammbel Perfomance Monitor Ta6muia 13.3
Ne OO6BexT Cyeruynku oObeKTa

1 CerMmeHr cetu KommuaecTBo kaapos/c

2 Wutepdeiic cetn KonnyectBo makeros/c

3 ITpouecc KonngecTBo nporeccoB paboTaromux

4 [Ipoueccop [IpoueHT BpeMeHH 3aHSITOCTH IPOLECCOpa
Cpennsis JyiiHa OYepean K MPoLeccopy

5 Cucrema Bpewmst ¢ MOMeHTa BKIIIOUEHHS CepBEpa

6 Cepsep Kon —Bo nosp3oBareneil peructparusi/c
Koun-Bo nosip3oBaTeneil BbIxoJ/c

7 Ouepenp K cepBepy CpenHss JyIMHa o4epenu

8 ITamate Pa3mep cBoO0HOM amsiTH , OaiiT
Ckopoctb 0OMEHa CTpaHUIY/C

9/10 | ®duznueckwmii/ [TporieHT BpeMeHu Ha 00pabOTKY 3alIpOCOB 3aUCT/UTEHHE

Jlornueckuii UCK Yucno oOpalieHnit K AUCKY B CEKYHY

Ckopoctb 00MEHa ¢ TUCKOM, OaiiT/c
Cpennee Bpems oOpaieHus K JUCKY, CeKyH]T
CpenHuii pa3mep OJHOTO OOMeHa, OaiT
Cpennsist JulMHA OYEPEaM JUCKA 3alUCh/UYTCHHE
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KomnonenTt «KypHaibl 1 ONOBEMIEHUSI O MPOU3BOJUTEILHOCTH», BXOISIITHI B
coctaB OC, mo3BOJISIET cOOUpaTh JAaHHBIE O TMPOU3BOAUTEIBLHOCTH KOMIIOHEHT
cepBepa B aBTOMATUYECKOM pPEXUME. ITU CBEACHUS MOXKHO TOJYYUTh HA IKpaHE B
BUJIE IMArpaMM WUJIM TUCTOTpamMM. AJMHHHUCTPATOPY CIEAYeT COOUpaTh CTAaTUCTUKY
C UHTEpBaJIOM He MeHee 15 MuH, 4ToObl HE CHMXKATh MPOU3BOJUTEIIBHOCTh

AJIMUHHUCTPATOp [JOJDKEH OMNPENeNUTh ONTHUMalbHOE COOTHOUIEHHUE MEXIY
YUCJIOM HaOJI0JaeMbIX OOBEKTOB U YaCTOTOM cOOpa AaHHBIX, UTOOBI HE CHUXKATh
MPOU3BOJUTEILHOCTh CHUCTEMBI, HO B TO >K€ BpeMs IMOJy4aTb OOBEKTUBHYIO
OIICHKY KauecTBa pabOThl CUCTEMBI.

HaGmronenus 3a paboToil CUCTEMBI O3BOJIAIOT aAMUHUCTPATOPY OOHAPYKUTH
M30BITOYHBIM COPOC HA OMNpPEJEICHHBIE PECYpPChl, KOTOPBI MOXKET MPUBECTH K
BO3HUKHOBEHHUIO Y3KHX MECT B paboTe cuctembl. Huxke mepeduciaeHbl OCHOBHBIE
MPUYMHBI BO3HUKHOBEHUSI Y3KMX MeCT B paboTe cucTeMbl moj ympasienuem OC
cemeirictBa WINdows u aHbl pEKOMEHIAITUH 110 UX YCTPAHCHHMIO.

1. Ecnu 3arpy3ka pecypca 6onee 75 %, TpeOyercsi HApACTUTh €r0 MOIIHOCTD
WJIU 3aMEHUTH Ha 0o0Jiee MPOU3BOAUTEIbHBIN.

2. [lpu HepaBHOMEpHOW 3arpy3Ke HIACHTHYHBIX PECypCOB (HampuMmep, ITHUCKOB
cepBepa) HeoOX0IMMO MepepacpeieTuTh pa3MEIICHHYIO Ha HUX HH(POPMAITHIO.

3. Ecimu pecypc HencnpaBeH WM JaeT cOou, TpeOyeTcs €ro 3aMEHHUTb.

4. B cnyyae UCTONIb30BaHUs pecypca MEAJICHHON TporpaMMoi B MOHOIIOJIBHOM
pexuMe HeO0XO0IMMO 3aMEHUTH 3TY MPOTrpaMmy Ha Oojee ObICTPYIO.

5. s obecnieuenust 3PpPEeKTUBHOrO (PYyHKIIMOHUPOBAHUSI peECypca CHCTEMBbI

HEOOX0IMMa KOPPEKTHAasi HACTpoWKa ero pado4nx napaMeTpoB.

13.6 ApxuBanus uagopmanuu Ha cepBepe OC Windows
Jlnst opranuzanuu 3Q@PekTUBHONM pabOThl JUCKOBOM MOJCHCTEMBI CEpBEpa B
coctaB cereBbix OC cemerictBa WINdOWS BXOIAT CICAYIONIUE CITyKCOHBIC
mporpamMMbl.  «ApxuBamus JaHHBIX», «JledparmMenTanus aucka» U «OUuCTKa
TUCKa». AJIMHHHCTPATOp MOXKET HACTpaWBaTh CHCTEMY Ha CIEAYIOIINE BUJIBI

apXWBUPOBaHUS UHPOPMAIUH:
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e 0OBIYHAS apXMBallMsl, KOTJa MOCIE 3aBEPIICHUSI OMEpali apXUBUPOBAHUS
CHUCTEMa MPUCBAUBAET (pailly METKY, COTJIACHO KOTOPOUM OH J00aBisieTCS B apXUB
Uy HETO CHUMAETCs aTpuOyT « ApXUBHBIN;

e KOMMPYIOIIAsl apXuBalus, Korjaa y 100aBisieMbIXx B apxuB (hailyioB aTpulyT
«APXUBHBIN» HE CHUMAETCS;

e ©XEJHEBHAsl apXuBallvs, KOT/a Bce (hailyibl, KOTOPbIE U3MEHSIIUCh B TEUCHUE
JIHSL J10 BBITIOJTHEHUS €XEIHEBHOW apXuBalluu, J00aBISAIOTCS B apXWB, MPU STOM
aTpuOyT « ApXUBHBIN» HE CHUMAETCS;

e no0aBOYHAs apXuBalUsl, IPU KOTOPOM B apXWB J0OABISIIOTCS TOJBKO TE
(aiinbl, KOTOpble OBUIM CO3/JaHbl WM HW3MEHEHBl CO BPEMEHHU MOCIETHErO
OOBIYHOTO WM 100aBOYHOI'O apXUBUPOBAHUS; aTPUOYT «APXUBHBIN» CHUMAETCH;

e Pa3HOCTHAsl apxXuBalMs, MPU KOTOPOM B apxXxuB J00aBIEHBI Bce (hailibl,
CO3JJaHHbIE WJIM HM3MEHEHHBIE TMOociie OOBIYHON WM J00aBOYHOM apXuBaIlUU.
ATpuOyT «ApXUBHBIN» HE CHUMAETCS.

13.7 YTRINTBI OLIEHKH KayecTBa padoThl 000Py10BAHUSA B CETH

CereBoiec OC cemeiictBa Windows wumerorT rpymnmy mporpamm  (yTHIIUT),
KOTOpbIE€ 3alyCKaloTCsl U3 KOMAaHAHOW CTPOKU M HUCIHOJB3YIOTCS MJi PEIICHUS
3a/1a4, CBSI3aHHBIX C OI[EHKOW KadyecTBa pabOThl KOMIIbIOTEpa B ceTH. PaccMoTpum
Han0oJiee BaXKHbIE U3 3TUX YTHIIHT.

e VYTmiauTa Ping mpeaHa3HaYeHa JJIS MPOBEPKH pabOTOCIIOCOOHOCTH yUacTKa
CETH, CBSI3bIBAIOIIETO UCXOAHBIM KOMIBIOTEP C yaJIEHHBIM KoMIIbIOTEpOM. Eciu
a0OHEHT, YKa3aHHBIN B 3aMpOCe YTUIUTHI, OTBEUAET HA 3aMPOC, TO YYaCTOK CETU
paboTOCIIOCOOEH, a €CIM COOOIIEHUE HE TTOCTYIAET, TO MOCJIE€ HEKOTOPOTO
TaliMayTa yTUIUTA BbIJAET COOOILIEHHE O TOM, UTO CBSA3b C A0OHEHTOM
orcyrcTByeT. CTaHAapTHOE 3HAYCHUE TaiiM-ayTa paBHO 20 ¢, HO MOXET OBIThH
M3MEHEHO B ClIydyae HEOOXOAMMOCTH. Y TUIIUTA UMEET HaOOp OMIIuH,
YOPABJISIONINX CEAHCOM CBSI3U C YAAICHHBIM a0OHEHTOM.

e Vrunuta ipconfig mpenHasHayeHa Jijisi 0TOOpakeHUs Ha YKPaHEe MOHHUTOPA

OCHOBHBIX MmapameTpoB |P-nporokoina, ncnonszyemoro B OC cemerictea Windows.
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e VYTunura tracert ucronb3zyercs Ajis OTOOpaKeHUsI Ha SKpaHe MOHUTOPA MyTH

MPOXOXKIAEHUS CUTHAJIA OT UICTOYHMKA JI0 BEIOpaHHOTO ajpecaTa. JloBOJIbHO 4acTo
ATO MO3BOJISIET BBIICHUTH TPUYMHBI HU3KOW TPOU3BOAUTEILHOCTH KaHAJIA CBS3H.
[IpomexyTOUHBIE TOUKH, PACIIOJIOKEHHBIE B KaHAJIE CBSI3U, MOCIIE MPOXOKACHUS
KOTOPBIX BpEMs OTKJIMKA PE3KO YBEIUUYMBAETCS, CBUJIETENbCTBYIOT O HAIMUUHU B

HUX Y3KHX MECT, KOTOPBIE HE CIPABIAIOTCS C MOCTYIAIOIIECH HArPY3KOM.
13.8 Peectp cereBbIx OC cemeiictBa Windows

[Tpu HacTpoiike pabounx nmapamerpoB ceteBbix OC cemeiictBa Windows st
obecnieuenust 3pdexktuBHOrO (PyHKMOHUpOoBaHuss ACOUMY anMuHUCTpaTOpy
CJeyeT WCIOJb30BaTh CUCTEMHBIN peecTp.

CuctemHbIl peecTp — 3T0 0a3a JaHHBIX JJIsI YCTAHOBKU pabOUYUX mapaMeTpoB
CUCTEMBI, XpaHEHUs CBEJICHUI 0 KoH(Urypauuu Kkommnbiorepa u HacTpoek ero OC.
CuctemMHBIN peecTp He UMeeT orpaHudyeHuil mo oowvemy. Jlodas OC cemelicTBa
Windows Bo Bpems ee 3arpy3Kd U paObOThI IOCTOSTHHO 00paIiaeTcs K CHCTEMHOMY
peecTpy, KOTOPBIN COACPKUT CIEAYIONINE TaHHbIE:

e MIPO(UIN BCEX MOIB30BATENIEH, T. €. HACTPOUKH peKrUMa UX pabOoThI;

e KOH(UTYypaIo 000py10BaHuUs, YCTAHOBJIEHHOTO Ha KOMITBIOTEPE;

e JTaHHBbIE 00 YCTaHOBJICHHBIX TPOTrpaMMaXx;

e CBOMCTBA ITAIIOK;

e JaHHBIE 00 MCTIOJIb3yEeMBbIX MTOPTaX.

Jlnst pabotsl ¢ cucteMHbIM peecTpoM B OC cylecTByeT BCTpOCHHAs YTUIINUTA
Registry Editor (pemaktop peectpa), koTopas Haxoautcs B ¢aite regedit.exe.
YTumra umeet HeOobIIoi pasmep (135 Koaiit). /st 3anmycka penakropa peectpa
HEeoOXoauMo BbIOpaTh KoMaHabl «llyck» u «BpimonHuTh», a 3areM B
MOSIBUBIIEMCS Ha JKpaHe MOHHUTOpPAa HOBOM OKHE B Toyie «OTKPBITH» ClEAyeT
BBecTH KomaHnay regedit.exe. IlosBUTCS OKHO pemaKTopa peecTpa, KOTOpOe
COCTOUT M3 YETHIPEX OCHOBHBIX 00JIaCTEH: CTPOKA MEHIO, CTPOKA COCTOSIHUS, JieBast
MaHeb ¥ MpaBasi MaHelb.

Ctpoka MeHIO conepkuT MyHKThl MeHro: File (¢aiin), Edit (pemaktuposanwe),

View (mpocmortp), Favorites (mactpoiika) u Help (momomis).

21



B neBoit manenu otroOpaxkaeTcs HepapXusi peecTpa, KOTopasi OpraHu30BaHa B BUJIE
KJTrouei (pa3aesioB) U BIOXKEHHBIX KITFOUCH (IOapa3ienon).

B mpaBoii maHenaw MOKa3aHbl TEKYIIWE 3HAYCHHS IApaMeTPOB BBHIOPAHHOTO
paszzena wiu monpaszena peectpa. Kaxaplii mapamerp peecTpa xapakTepusyercs
MMEHEM, OoToOpaxaeMbIM B cTonOIe Name, TUMOM JaHHBIX, OTOOpakaeMbIM B
cronbue Type, u 3HaueHuem, orodpaxaeMbIM B cTonb1e Data.

B cTpoke cocTosiHusA, pacnonoKEeHHOM BHU3Y OKHA, YKa3bIBAETCSA TMOJHBIN ITYTh
K pa3ziey peecTpa, B COCTaBe KOTOPOTO COJIEPIKUTCS BBIACICHHBIN MapaMeTp.

KomaHabl MEHIO pelakTopa peecTpa MO3BOJISIOT aIMHUHHCTPATOPY BBHIMOIHSTH
OIIpeJICTICHHBIC JICHCTBHS, HAIPUMED:

e xomanna Modify (u3MeHUTh) — UW3MEHHTH JaHHBIC, COJCpIKAIIUECS B
COCTaBe MapaMeTpOB PeecTpa,;

o xomanna New (co3marh) — n00aBUThH B PEECTP HOBBIC pa3Jieiibl U TapaMeTPhI
CTPOKOBBIX THUIIOB, JBOMYHBIE TTapaMeTpbl u napametpsl Tuma REG_DWORD;

o KoMaHna Rename (meperMeHOBaTh) — TMEPEHMEHOBATH 3HAYUMBIH AJIEMEHT
peectpa,

« xomanna Delete (ymamuTh) — ymaauTh COOTBETCTBYIOIIH 3JICMEHT peecTpa.

[TockonbKy yaajieHHuE MMapaMeTpOB, pa3leioB U IMOAPA3NEIOB peecTpa — 3TO
HeoOpaTuMast oreparys, Ipy yIaIeHUH CIICTyeT IeHCTBOBATh aKKYpPaTHO.

AJIMUHHCTpPATOP MOXKET Ha3HAYATh M U3MEHSTH CIICAYIOIINE MpaBa JIOCTyIa
noJjib30BaTeNield Kk paszgenam peecrpa: No Access (mer moctyma), Full Control
(monmenii moctyn), Read (tombko urenme ), Special Permissions (cmeruaibHbIi
noctym). TlomHBIH HOCTYNm K pa3zjieiaM peecTpa 00s3aTelIbHO JTOJIKHBI HUMETh
YJIEHBI TPYMIBl «AJIMHHHCTPATOP» M camMa OICpallMOHHAs CHUCTema. Takas
YCTAaHOBKA MpaB JOCTyIlla IO3BOJIACT TapaHTUPOBATh BO3MOXHOCTH ITOJIHOTO
BOCCTAHOBJICHHS Pa3IelIOB peecTpa aIMUHUCTPATOPOM IIPH 3aIyCKE CUCTEMBI.

BBINOTHUTH BCE OCHOBHBIC JACHCTBHS B PEECTPE MOXKET TOJIBKO aJIMUHUCTPATOP
CHUCTEMBl WJIM TIOJb30BaTe)Ib, HWMEIONIWH MpaBa aJMHHUACTpATOpa. YTOOBI
HA3HAYWTh IOJIb30BATEIIO OMpPEJCICHHBIC TpaBa JOCTYNa K pasjeiiaM peecTpa,

aIMUHHUCTPATOP JIOJIKEH:
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e BBINIOJIHUTH PE3EPBHOE KOMUPOBAHUE TEX pPa3lieNIOB pEecTpa, Ha KOTOpHIE
CJeyeT YCTaHOBUTH MpaBa JAOCTYIIA;

e BBIJICJIUTh KOHKPETHBIN pa3fiesl peecTpa, Uisi KOTOPOro CleyeT YCTaHOBUTh
npasa J0CTyIna,

e B MCHIO pEIaKTUPOBaHUs BHIOpaTh KOMaHIy Permissions, a 3arem B
OTKPBIBIIEMCSI JHAJIOTOBOM OKHE BBIOpaTh WMS HYKHOTO TIOJB30BATENS WM
TpyNnbsl W YCTAaHOBUTH JUIsi HUX TpeOyembie mpaBa. [IpaBa, KOTOpBIE MOXET
YCTaHOBUTH aJIMUHUCTPATOP IS TIOJb30BaTeNIel MpHUBEACHBI B Ta0u. 13.4.

Tabnuya 13.4
Tumel mpaB q0CTyNa K peecTpy, YCTaHABIMBAEMbIE a]MUHUCTPATOPOM JUIsl TIOJIb30BATEIICH
IIpaBo gocryna Onucanue

Read Ilo3BosIsseT MpPOCMATPUBATL COIAEPKUMOE COOTBETCTBYIOLIETO
paszziesia peecTpa, He 1aBasi COXPaHITh U3MEHEHHUS
Full Control Pazpemaer noiydaTh JOCTYI K COOTBETCTBYIOIIEMY Pa3feiy,
pPEeIaKTUPOBATh €ro COJICPKMMOE M M3MEHSTh IpaBa JOCTYIIa
K HEMY
Special Permissions [To3BoNsieT MHAMBUAYAIFHO Ha3HAuaTh pa3Hble KOMOWHALUU
npaB JOCTylla M PEJAKTHPOBAaHHS K COOTBETCTBYIOIEMY
pazneny

YroObl  JgaTh  TOJI30BATEII0  MpaBa I CICHUAIBHOTO  JIOCTYIIA,
aJIMHHUCTPATOPY CJCAYET MCIOJIb30BaTh KHOMKY «Advanced» (OMOIHHTEIHHO).
[Tocie 3TOTO packpoeTcs OKHO IS MPEAOCTaBIECHUs TIpaB, Taour. 13.5.

Tabnuya 13.5
Twurbl mpaB CHEUAIBHOTO JOCTYIIA K PEeCTPy, YCTAHABIIUBAECMbBIC
aJIMHHHCTPATOPOM JiIsi ToJib3oBaTenel cereBeix OC Windows

IIpaBo nocrtyna Onucanue
Query Value JlaeT mpaBO YTEHHsS 3HAYEHHH MAapaMeTPOB pa3JEIOB
peecTpa
Set Value [lo3BosiieT  ycTaHaBAMBATHL  3HAYEHUS]  MapaMeTPOB
pa3zenoB peecTpa
Create Subkey Paspernraer co3gaBaTh mopa3aeiibl B BBIOPAHHOM paselie
peecTpa

Enumerate Subkey | laer paBo UACHTU(UIUPOBATh 0Ipa3/Iebl
BBIOPAHHOTO pa3jiesa peecTpa

Notify [To3BonsieT Ha3HAYATH YCTAHOBKH ay/ANTa HA Pa3/ielbl

Create Link JlaeT mpaBO C€O3[1aBaTh CHMBOJIMYECKHE CCBUIKH B
KOHKPETHOM TIOJIpa3ielie

Delete Paspemaer ynansath BbIICIEHHBIA pa3aen WK NOAPA3AEI

Write DAC ITo3BonsileT moJiyyaTh JOCTYN K pasAeny, CO3/aBaTh H
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MOI[I/I(I)I/II_II/IpOBaTB IJIL HETO CIIMCOK KOHTPOJIA AO0CTYyIla
(Access Control List, ACL)

Write Owner

I[aeT IIpaBoO MMPHUCBOCHMA IIPaBa BJIaAC/IbIa pa3aciia

Read Control

Paspernraer mpocmaTpuBaTh TapaMeTpbl 0OE30MMaCHOCTH,
YCTAHOBJICHHBIC JUIS JAHHOTO pasjieia WU Iojpa3Jena
peecTpa

AJIMUHHCTpPaTOp ¥ TOJNB30BATEb C MpPaBaMU AJAMUHHUCTpPATOpa MOTYT

IIPUCBOMTH ce0e MpaBa Biajeiblia Ha J1000i pa3aen (moapasuen) peecrpa.

Peectp comepuT TSATh OCHOBHBIX pa3/eiioB, MpHBENEeHHBIX B  Tabm. 13.6.

Kaxxnprit paznen wim noapasaen peectpa HirauHaeTces co cioBa HKEY.

Tabnuya 13.6

Pasnensl cucremuoro peectpa cereBbix OC Windows u ux ommcanue

Pasnen cucremHoro peecrtpa Onwucanue

HKEY_CURRENT_USER B pazzene XpaHsITCs HACTPONKU

MOJIb30BATENsI, BOLIEAIIETO B CUCTEMY, T. €.
MarKy TI0JIB30BATENSI M HACTPOMKH IMAHENH
yOpaBiieHUsl. OTW  JIaHHbIE Ha3bIBAIOTCSA
npoduIeM Mojab30BaTeNs

HKEY_USERS Conepxut Bce npoduin Moab30BaTENCH
KOMITBIOTEpA

HKEY_LOCAL_MACHINE Bxirouaetr Bce HACTpOMKH, OTHOCSIIUECS K
JOKaIbHOMY  KoMmmbloTepy  (mias  Bcex
M0JIb30BaTEIICH)

HKEY_CLASSES_ROOT SIBnsieTcs moapasnenom

HKEY_LOCAL_MACHINE\Software.
Xpassmuecs B paszaene CBEJICHUS
00eCreunBalOT  OTKPBITUE  HEOOXOAUMOU
NporpaMMbl  TIPH  OTKPBITHHM  (aitma ¢
TTOMOIIIBIO TTPOBOTHUKA

HKEY_CURRENT_CONFIG Bxurouaer CBEICHHUSI 0 npoduie

O60py,Z[OBaHI/I$I, HCIIOJIB3YyEMOM JIOKAJIbHBIM
KOMITLIOTCPOM IIPH 3aITyCKC CUCTCMbI

OCHOBHBIC THIIBI TAHHBIX CHCTEMHOTO peecTpa MpUBeICHBI B Tabr. 13.7

Tunbl JaHHBIX cucTeMHoOro peectpa cerebix OC Windows  Tabnuya 13.7

Tumn nanHBIX Onucanue
REG_BINARY Bxirowaer B ce0s JBOWYHBIC JaHHBIC, HWH(pOPMAILHI
XpaHUTCS B JBOMYHOM BHAE U OTOOpakaeTcs B
IeCTHAAIATepUIHOM opMaTe
REG_DWORD [IpencraBnsier coboil 1enbie uucia pasmMepoMm 4 OalT u

OoTOOpakaeTcsi B JIBOMYHOM, IIECTHAAIATEPUYHOM WIIH
JecsITHIHOM (popmaTax
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REG_EXPAND SZ

[IpencraBusger CTPOKY JAHHBIX MEPEMEHHON JJIMHBI

REG_MULTI_SZ

ConepKUT MHOTOCTPOYHBIN TEKCT, YAOOHBIN JJIsl YTCHUS

REG_FULL_ [IpencraBinsieT
RESOURCE _ MaCCHBOB,
DESCRIPTOR

MOCJICIOBATEITLHOCTh
C TIOMOINIBI0 KOTOPOW XPAHSITCS CIHUCKHU
pecypcoB 000pYIOBAHUS WM APAiBEPOB

BJIOXCHHBIX

JI1st yrpaBiieHHs 3alIUCSIMU CUCTEMHOTO PEECTPa HYXKHO OTKPBITH COOTBETCTBYIOLYIO BETBb
peecTpa U IEeITIKOM MPaBOil KHOMKK MBIIIY BBI3BAaTh KOHTEKCTHOE MEHIO. B HeM cieyet BhIOpaTh
OJIMH M3 IyHKTOB (M3MEHUTb, TIEPEUMEHOBATH | T.1.) sl KaXKI0ro mapaMerpa 1 BETBU
CHUCTEMHOI'0 PeecTpa MOXKHO 3a/1aBaTh PA3PELICHNS HA YTCHUE UJIM 3aIIMCh MTOJIB30BATEII0 WIN
rpyIime nojb3oBaTenel. [Jyis aToro crnemyer BEIOpaTh KOHKPETHYIO BETBb M YHKT MeHIO «lIpaBka»

— «Paspermienusn».

JInst HaCcTpOMKM C MOMOIIBIO peecTpa pabouux mapamerpoB cereBoil OC Ha ONTUMATIBHBIN
PEeXUM pabOTHl IMUHUCTPATOP AOJKEH BBITIOIHUTH CIEAYIOIIUE ICHCTBUS

e BHIOpaTh COOTBETCTBYIOLIHMM pa3zes, a B HeM TpeOyeMblil moapa3ien peecTpa;

e BbIOpaTh COOTBETCTBYIOIIHIA MapaMeTp B ATOM I0pa3/ielie PeecTpa;

e YCTaHOBUTH JJI BBIOPAHHOTO ITapaMeTpa He0OXOAUMOE 3HAUCHHE.

HexkoTtopsie mapaMeTpbl CUCTEMHOIO peecTpa U UX THUIIOBbIC 3HAYCHUS, BAXKHBIC NI CETEBOU

0€301aCHOCTH CUCTEMBI, IPUBEACHBI B Ta0. 13.8

IlapameTpsl peecTpa A CETeBOI 0€30MaCHOCTU CUCTEMBI

Tabnuya 13.8

[TapameTp cucTeMHOro peectpa Onucanue
[HKEY_ LOCAL_MACHINE\Software\Micros | Ilo3Boasier TpeboBaTh BBOIUTH
oft\Windows\ MapoJId TOJBKO M3 OYKB W 1UQD.
\CurrentVersion\Policies\Network] MoxeT 00s3aTh  ITOJB30BATEIISA

AlphanumPwds=1

BCerja KOMOMHHUPOBATH B MAPOISX
OYKBBI U TU(DPBI

[HKEY LOCAL_MACHINE\SOFTWARE\Mi
crosoft\Windows\
\CurrentVersion\Policies\Network]
MinPwdLen=hex:6

ObecnieunBaeT YCTaHOBKY
MUHUMAJIBHOTO YHCJIa CHMBOJIOB B
napoJIsax

[HKEY_CURRENT_USER\Software\Microsoft
\Windows\

\CurrentVersion\Internet Settings]
DisablePasswordCaching=1

3anpemaeT K3UIMpPOBaHHUE MMapoJien

[HKEY _LOCAL_MACHINE\Software\Micros
oft\Windows\
\CurrentVersion\Policies\Network]
HideSharePwds=1

He noka3zeiBaeT mapoJin mpu BBOJIE.
[To3BonsieT 3aMEHATH  CHUMBOJIBI
MapoJs 3B€310YKAMU

[HKEY LOCAL_MACHINE\SYSTEM\Curren
tControlSet\
\Services\LanmanServer\Parameters]

Hidden=1

[To3BOJISIET BKIIIOYHTH PEXKUM, TPH
KOTOpPOM B pe&xXuUMe 0030pa ceTH
JpyTHe TOJbh30BaTeIN HE OymyT
BHJICTh Balll KOMITBIOTEP

[HKEY LOCAL_MACHINE\SOFTWARE\Mi
crosoft\Windows\

\CurrentVersion\Internet Settings\Cache]
Persistent=0

ABTOMaTHUYECKH yaaisieT
BpeMeHHbIC (hailyibl Tociae padoThI
B cetu Murepner. Ilpu 3HaueHuwu,
paBHOM  HYJIO, OO€eCIeuYnBaeT
yAaJIeHue BCEX BPEMEHHBIX
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(aiinos, OCTaBIIIMUXCS rocie
pabotsl B cetu MHTepHeT, a mpu
3HAYEHWW,  PABHOM  CIWHHIIE,
MO3BOJIUT OCTaBUTH 3TU (Gailliabpl Ha
TICKE

[HKEY _LOCAL_MACHINE\Software\Micros
oft\Windows\
\CurrentVersion\Policies\Explorer]
Nolnstrumentation=1

3anperniaeT GUKCHPOBAThH, C KAKUMH
MPWIOKEHUSIMU  HEJJaBHO paboTa
MOJIb30BaTeNlb U K KaKuM
JOKYMEHTaM TI0JTy9ajl JOCTYT

Bce mapameTpsl peectpa, Kacaronuecs HaCTPOUKH KOMMYHUKAITMOHHOTO
nporokona TCP/IP, HaxoasTces B moapasjielie peecTpa

[HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Service\
\Tcpip\Parameters].

Kpatkoe omricanne OCHOBHBIX ITApaMETPOB M PEKOMEHTyEMBbIE JIJIsT HUX
3HAYEHUS MPUBEICHBI HIKE:

e EnableDeadcwDetect. 3naueHne 3TOro napamerpa peKoOMeHIyeTCs
YCTaHOBUTH PAaBHBIM HYIIIO, 4TO 1M03BOJIsieT mpotokony TCP/IP nmepexmoyaThes Ha
JIOTIOTHUTEIIBHBIHN TIITI03 B TOM CITy4ae, Korja Ha OONbIIIOe YHCIIO COSTUHEHUN
HAYMHAIOT BIUSATH aTaKH TUTIA €OTKAa3 B 00OCITYKUBAaHUNY,

e EnablePMTUDiscovery. ITo 3HadeHuto 3Toro mapamerpa mportokon TCP/IP
OIpeieIsieT MaKCHUMAaJIbHBIM pa3Mep mnepenaBaemoro nakera (Maximum Transfer
Unit, MTU). [Ipu HyJaeBOM 3HaYeHWHU MapaMmeTrpa pa3Mmep IakeTa Bceraa Oyaer
paBeH 576 Oaiir;

e TCPWindowsSize. 3amaeT pasMep CKOIB3SINErO0 OKHA, T. €. YHCI0 0aiTOB,
KOTOPOE MOJKET OBITh MEPEIaHO y3JIOM HCTOYHUKA 32 OJUH pa3 0e3 MOTydeHHS
MOATBEPXKACHUS CO CTOPOHBI y3JIa ajpecara. ITOT pa3sMep 3aJaeTcsl B MHTEpBaie
or MSS mo 2% 6aiir, rze MSS (Maximum Segment Size) — MakcHManbHBIIT
pa3Mep cerMeHTa, KOTOphIi onpenenseTcs u3 Beipakenns MSS = MTU - 40, npu
stoM paszmep MTU He nomkeH mpeBblIaTh MaKCUMaJIbHBIA pa3Mep IMakera,
KOTOPBIN, Hanpumep, it cetu Ethernet pasen 1500 Oaii;

e TCP13230pts. DToT mapameTp ciemayeT YCTAaHOBUTh PAaBHBIM CIUHUIIC B TEX
ClTydasiX, KOrJia pa3Mep CKOIb3sIIero okHa st 1 CP-rakeToB JODKEH UMETh pa3Mep

ooJtee 64 Koaiir;
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e Enable PMTUDiscovery. DtoT mnapamerp CleayeT YCTaHOBUTh pPaBHBIM
€IHUIIE, ©CIM CHCTEMa caMa JIOJHDKHA aBTOMATHYECKH OIPENETATh ONTHMAThHBIN
pa3mep nakera (MTU), mepenaBaeMoro mo ceTd, ¢ y4eToM KadecTBa CPeIbl Iiepeiadn
naHHBIX. Ecnu 3HadYeHne mapameTpa yCTaHOBHUTH PAaBHBIM HYIFO, TO ONTHMAJIbHBINA
pa3Mep makeTa, mepeaBaeMoro 1Mo CeTH, JOJDKEH OMPEAeTsITh OIb30BaTeNb CETH;

e DefaultTTL»=dword:00000080. 3Oto Bpems cyliecTBOBaHHs akeTa. Eciau oHO
Oy/eT CIUIIIKOM MaJICHBKUM, TTaKeT IIPOCTO HE YCIIEET TOWTH 10 MEeCTa Ha3HAYCHHUS, a
€CIIM  CIOMIIKOM OONBIIMM, TO «3a0JyIHMBIUMECA» MAaKeTbl OyIyT TOPMO3UTh
CoeIMHEHWE. B mpuHIMIE A1 CHCTEMBI CPEIHETr0 KauyecTBa CBS3M CTaHAApPTHOE
3Ha4YeHre paBHO 128. OnTrMaIbHOE 3HAYECHUE ONPEACIISIIOT SKCTIEPUMEHTATBHO,

o KeepAlive. DToT mapameTp yKa3bIBaeT, HACKOJIBKO YacTO CUCTeMa OyeT
OCYIIECTBIISITH MPOBEPKY U BEPUPUKAINIO aKTHBHOCTH OTKPBITHIX COSTUMHEHUH.

Jliis Hero pekoMeHyeTcs ycranoBuTh 3HaueHne 300 000.

13.9 AamunucrpupoBanue ceteBoii OC Unix

OmHOM W3 BaXHBIX 3amad amaMuHUCTpatopa cereBod OC Unix sBisercs
Ha3HAYEHUE MOJIH30BATENSIM MIPaB JIOCTYIA K Katajoram u (aitinam, KOTOpbIe 4acTo
Ha3bIBalOT oObekTamu. KpaTkyro nHbopmanuio o Katajore win Qaiiae MOXKHO
MOJyYUTh C TIOMOINBIO KOMaHibl IS Oe3 ommwmii, a TOJHYH HWHGOPMAIUI0 —
koMmaH 6! IS ¢ ormmeti —|. TloiHast mHpOpMaIUs 0 Katajgore Win Qaiisie BBIBOJIUTCS
Ha HPKpaH MOHUTOpPAa W BKIIOYAET CJIEBAa HAIMPaBO CJECAYIOUIUE TMOJISI JTaHHBIX,
KOTOpbIE Pa3eAIoTCs MpoOeIaMu:

e TIOJIHBIM HAOOP MpaB JOCTYMA K KaTaJIOry WK (Qaiiy;

e YHUCJIO, KOTOPOE YKa3bIBAET, CKOJIBKO pPa3 BCTPEUAIOTCS B CUCTEME CCHUIKU Ha
ATOT KaTaJor Win (ai;

e UMsI BJaJieNiblla JAHHOTO KaTanora uiu ¢aiina;

e MMEHA MOJIb30BaTEIEH WU TPYIIIHI MOJIb30BaTeNeH KaTanora uiu (aiina,

e pa3mMep kaTajora unu (aitna B 6aiTax;

e JIATy CO3J@HUSl WU TMOCienHel MoauduKallud TaHHOTO Karajora uiu (Qaiina,

KOTOpasi BKJIFOYAET MECSI], YACJIO U BpeMsl (4achl U MUHYTHI);
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e Ha3BaHME KaTajora uiu (aiina.

Kpatkas uadopmalus BKIIOYAET TOJBKO UMS KaTajora Wiy ¢aiiia.
Hanpumep, nmonnas unadopmanus o daiine lab.cmd moxer umets Bu:
-rwxr-x--- 1 userl groupl 3500 Avg 22 18:35 lab.cmd.

AJIMUHHCTPATOP MOXKET JIaBaTh MOJIb30BATEIISAM CJICIYIONIUE MpaBa Ha JOCTYIT K
KaTanoram u (ainam:

 1paBo Ha urcHHe (read), cokpaleHHO 0003HAYACTCS CUMBOJIOM [

e TIPaBO Ha 3amuch (Write), cokparieHHoe 0003HACTCS CHMBOJIOM W,

e TIPaBO Ha BBITIOJHEHHUE (EXECUtion), CoKpalieHHO 0003HAYaeTCsl CAMBOJIOM X.

KomOuHanuo npaB JA0CTyma K Katajgoram win (aiiaaMm cielyeT yKa3blBaTh B
MOCJICIOBATEIBHOCTH IWX. Eciau XoTs Obl ONHO W3 TpaB y IOJIb30BATENs
OTCYTCTBYET, TO Ha MECTE 3TOT0 CHMMBOJIA CJIEIyeT CTaBUTh Npodepk. Hampumep,
3aIrch W 03Ha4YaeT OTCYTCTBHUE MpaBa Ha BBITOJIHCHHUE.

Bcex momnb3oBaTeneid cHCTEMBbI 1O YPOBHIO JIOCTyIa K KaTtajoram M ¢aiiam
MOJIPA3ACIISAIOT HA TPU KaTETOPHH

e BJIJICIIBIIBI KAaTAJIOTA WM (aiiia;

e TIOJIH30BATEIH, BXOSAIIAE B TPYIITY, KOTOPOH pas3pelieH JOCTYI K JTOMY
KaTajuory wiu Qainy;

e JIPYTHE MOJIH30BATEIIN, KOTOPBIC HE UMEIOT HEIIOCPEICTBEHHOTO OTHOIICHUS K
ATOMY KaTajiory WiH Qaiy.

[lonupii HAOGOp mpaB JOCTyHa MPEACTaBISIET COOOW TMOCIEI0BATENbHYIO
KOMOWHAIIMIO TIpaB JOCTYIA IOJb30BaTEICH BCEX TPEX YKa3aHHBIX KaTerOpHUH.
Kaxxnast kateropust 1oJKHa OBITH TIPEICTaBICHA HAOOPOM M3 TPEX IpPaB JIOCTYIA
Ha Kartajor win ¢aii, coorBeTcTBeHHO uTeHHe (I) , 3anmuch (W) U BeImoHEHHE (X).
Hayimaue nipodepka mepet MoJIHBIM HaOOpOM IpaB TOBOPHUT O TOM, YTO 3TOT HaOOp
MpaB OTHOCUTCS K (aiy.

B cocTaB monmHoro Habopa mpas goctyna K ¢aiimy BxoasaT 10 cumMBoiOB:

- r (wilixJ[r | w]ZX r-f w | X
IIpaBa [IpaBa npyrux
BJIAJICIIbIIA MOJIb30BaTEICH

Qaiin [IpaBa rpymniisl

28



AJIMUHHACTPATOP CUCTEMBI MOXKET AaTh OJHOMY U TOMY K€ MOJb30BATENIO JJIs
pa3HBIX KaTajaoroB v (aijoB pa3Hble KAaTETOPUU NOCTyNa W pa3Hbie mpaBa. Eciu
MOJIK30BATENIb CaM CO3JaJl KaTajaor Wik (aij, TO OH SIBISETCS €r0 BIAJCIbIEM.
[Ipu co3ganuu moJsib30BaTelieM KaTajora win Qaiia eMy o yMOJTYaHUIO CUCTEMaA
Ha3HA4yaeT CIeAYIOLIUE IIpaBa:

JUI KaTtajmora MWXIWXr-X

s Gaitna - rw-rw-r--

[lo ymonmuaHuiO T™ONB30BATENb, CO3JABIIMKM aiia, MOXKET €ero YHUTaTh,
pElaKTUPOBATh, a TaKXE CHENIaTh €ro HUCNoJHsIeMbIM. [Ipu 3TOM paszpemuThb
MOJIb30BATHCS CO3JAHHBIM KaTallOoroM Wi (haiyioM TpyIre moJib30BaTelIe MOXKET
KakK BJIaJieJiel] TOTO KaTanora uin ¢aiisia, Tak 1 aAMUHUCTPATOP CUCTEMBI.

B03MOXXHOCTH, KOTOpBIE MAlOT IMOJH30BATEII0 KOMOWHAIIMU TPaB JOCTyIa K
Karajoram u (aitinam, mpuBeeHs! B Ta0d. 13.9.
Tabnuya 13.9
Bo3MoskHBIC mpaBa J0CTyMa moJjib3oBareseit k pecypcam OC Unix

BoceMeprunblii JIBOWYHBII CUMBOJIbHBIN
IIpaBa nocrtyna
BUI BUI BUI

0 000 --- Her Hukakux mpas

1 001 --X ToJBKO BBEIIOJTHEHUE

2 010 -W- ToJbKO 3aIHUCh

3 011 -WX Tonbko 3aIMCh u
BBITIIOJTHEHHUE

4 100 r-- ToJbpKO YTEeHUE

5 101 r=x Toabko YTEeHHUE u
BBITNIOJTHEHHUE

6 110 rw Toapko  uTeHHEe  H
3aIIUCh

7 111 rwx ITonmubIe TpaBa

AJMAHHUCTPATOp MOXET M JOJKEH MHAMBHUIYAJIbHO YCTaHABIMBATH KAXKIOMY
MI0JIB30BATEIIIO MPaBa Ha JOCTYII K KaKIOMY KaTajory u Qainy.

YcranaBnuBaTh M M3MEHATH IpaBa JOCTyNa IOJB30BaTEIed K KarajgoraM u
daiiiiaM aIMUHECTPATOP MOXKET ¢ TOMOIIBI0 KoMaH el cChmod. [Ipu 3TOM OH MOXeT
MCIIOJIb30BAaTh KaK BOCBMEPHUYHBIN, TaK U CUMBOJIBHBIN BH/bI 33JjaHUS MIPaB JOCTYyIA
NoJib30BaTeNell K karamoraM U (ainam. Onuuu, KOTOpbIE CIEIYET YKa3bIBaTh MOCIE

KOMaH/Ibl chmod IJIs1 BBITOJTHCHUA COOTBETCTBYIOIINX HCﬁCTBHﬁ, IIPHUBCACHELI B
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tads. 13.10

Tabnuyal3.10
YcraHoBKa aIMUHUACTPATOPOM MPAB JOCTYIIA MOJIb30BATENEH
K karajgoram ¥ daitmam OC Unix ¢ momoniso koman e chmod

Onuwms komanasl chmod Hasnauenune komauasl chmod ¢ qanHoi# onnueit

+ YcTanaBiIMBaeT MpaBo AOCTYIIA

- OTMeHsieT IpaBo A0CTYyIIA

= [TpucBauBaet Becb HAOOP MpaB JOCTyIA

U VYcraHaBnuBaeT mnpaBa JAOCTyna K KaTajory Wi
Gaiiny A 1oib30BaTeNs, KOTOPBIA CO3Jal €ro M
BIJIAJICET UM

G VYcranaBnuBaeT mnpaBa JOCTyna K KaTajory Wi
(aiiny Uit TpyIIbI

O VYcraHaBnuBaeT mpaBa JOCTylla K KaTaJory Wi
(aiiny aJist IpyTrUX MOJIb30BaTEIEH CUCTEMBbI

A VYcranaBnuBaeT mnpaBa JAOCTyna K KaTajory Wi
Gdaiiny ang  Buajenpla, TpyOnsl M [POYUX
MOJIb30BaTEIICH

JIJis IepBOHAYAILHOW YCTAHOBKH MpaBa JOCTYIa K KaTaJlory Hid (airy MOKHO
UCIOJIB30BaTh KOMaH 1y Chmod ¢ oniusMu BOCBMEPHYHOTO BHJIA, TIPUBEICHHBIMA
B Taba 13.9.

C nmomomnipro komarael chmod 750 lab.cmd agmunucTpaTop
CUCTEMBI yCTaHaBIMBaeT i (aiina ¢ umeneM lab.cmd mpasa moctyma -rwxr-X---
COTIACHO KOTOPBIM Biajieseln (aiiia HMeeT MOJIHbIC IpaBa JOCTYIa K ITOMY
¢ailry, MoIb30BaTEIN TPYIIITBI MOT'YT TOJIBKO YNTATh W BBIIOJIHATE 3TOT (aii, a
JAPyTHE TIOJIB30BATEIIA HE UMCIOT HUKAKUX TPaB JOCTYIIA.

JIns M3MEHEeHUs Y Ke MMEIOIIHecs TpaBa J0CTyIa K KaTalory win Gaiiay Takke
CIICIYeT MCIIOB30BaTh KOMaHIy ChmMod, HO TONBKO ¢ ONMIUSMH CHMBOJILHOTO BHJIA.
Hampumep, ecnu aaMUHUCTPATOPY CHUCTEMBI HEOOXOIUMO JaTh BCEM JPYIHM
I0JIb30BATEISIM CHCTEMBI IpaBo Ha ureHue (aiina lab,cmd, cormacuo Tabm 2.9 u 2.10,

clienyeT BBITOMHWTH Komanay chmod o+r lab.cmd. B asrom ciydae mocie
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BoIoHEeHNsT koMaHp! IS -l lab.cmd nonnas wagopmanuu o daiine lab.cmd 6yner
uMeThb BHI —IWXI-Xr-- 1 userl groupl 3500 Avg 22 18:55 lab.cmd.

SIcHO, YTO aIMUHKCTPATOP U3MEHHUJI MPpaBa Ha JOCTYII K ¢aitty lab,cmd

C IpaB -IWXr-X--- Ha mpaBa -Ir'wWxr-xr--.

Cnenyer uMeTb B BHIY, YTO TOJBKO aJMUHUCTPATOP CHUCTEMBI MOXKET
BBINIOJIHUTD CJEAYIOIINE JEHCTBUSA

e M3MCHHUTH BIIAJICIbIIA KaTajaora win (aiia ¢ moMouibio KoMaHab! ool;

e U3MEHWUTH TPYIIY MOJb30BaTeNIel [UId KaTajora wid (Qailla ¢ MOMOIIbIO
koMaHnel chgrp. YroObr s daitma lab.cmd 3amMeHHTh TEKyHIyIO TpyIIy
MoJIb30BaTeIe ¢ MMeHeM Qroupl Ha rpymmmy moib30BaTelielt ¢ MMEHeM groupz,
HYKHO BBITIOJTHUTH KoMaHay chgrp group2 lab.cmd.

IlockonmbKy nOBONBHO 4acTo y3kuMmM MmectoM ACOUnY sABnsercsa aucKoBas
IIOACUCTEMA CEPBEpa, OAHOM W3 3aJad aJAMUHUCTpATOpa SBISIETCA OLICHKA
KauecTBa ee PyHKUMOHUPOBAHHUS. J{J1s 3TON LEenau cleyeT UCIOIb30BaTh KOMAHY
instat ¢ kIro9oM -X TS BRIBOJIA PACIIMPEHHOM cTaTuCTUKU. KoMaHa nmeer Buj
% instat -X. Ilo 3Toif KOMaHJe Ha 3KpaH MOHHTOPA BBIBOASATCS ITapaMETPHhI
OIICHKH pa0OThI JUCKOBOM MOJICUCTEMBI cepBepa, Tadm. 13.11.

[TapameTpsl omleHKH PabOTHI TUCKOBOW MOACUCTEMBI cepBepa Tabauya 13.11

[TapameTp Onucanue

r/s KonnuecTBo onepanuii YT€HHs B CEKYHIY

Kr/s KonmdecTBO MpOYMTAHHBIX KHJIOOAWT B
CEKyHY

wi/s KonnuecTBo onepanmii 3anucu B CEKYHIY

Kw/s KonndecTBo 3amucaHHbIX KWJIOOAWT B
CEeKYHY

Wait Cpennee KOJMYECTBO TpaH3aKIUH,
OKUJAIOLIUX 00CTYKUBAHUS

Actv KonnuectBo 3anmpocoB, 00CITyKHBaEMbIX B
HACTOsILIEe BpeMs

Wsvs_t CpenHee BpeMsi HaxXOXACHHS 3ampoca B
ouepean (Mc)

%w [IpoueHt BpEMEHU HAXOXICHUS
TPaH3aKUU B O4epean

%b [Ipouent BpEMEHU aKTHUBHOTO
00cITy>KMBaHMsI TPaH3aKIUH
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Ecnu mpon3BoAUTENBHOCTh JUCKOBOU MOACUCTEMBI CEPBEPA MaJla, TO CIEAYET
yBEIMYUTH pazMep OydepHoro kamma. Mexonuslil pazmep OydepHOro kamia MoXHO
OTPENETUTH C MTOMOIIBIO CIETYIONMIEH KOMAaH/IbI

# [usr/sbin/sysdef | grep bufhwm.

[To ymonuanuto 3Hauenue napamerpa bufhwm cocraBnser 2 % pasmepa OII.
DTOT mapaMmeTp omnpenenseT MakcuManbHbii 00bemM OII, KoTophiii MOXeT
UCIONb30BaTh  OydepHbit  kdmI.  PekoMmeHayeTcss  ycTaHaBiIWMBaTh  pa3Mep
oydepnoro xama He 6o1ee 20 % paszmepor OIl.

CereBass OC UniX uMmeeT B CBOEM COCTaBe TPYIIy MPOrpamm, T. €. yTHIIHT,
KOTOpBIE 3aMyCKAIOTCA M3 KOMAaHAHOW CTPOKM W MO3BOJSIIOT aJIMHUHUCTPATOPY
3¢ heKTUBHO pelraTh 3aJa4M, CBSI3aHHBIE ¢ paboToi cepBepa B ceTu. C MOMOIIIBIO
ATHX YTHUJIMT OH OCYIIECTBIISCT TUArHOCTHKY paboThl mpoTokosa TCP/IP, koTopsrit
UCIIONB3YETCsl JJIsi OpraHu3aluy Mepefayd JaHHBIX MEXAY JIOObIMH JBYMS
y31amu ceTd. OCHOBHBIC YTHJIUTHI M MX OITMCAaHUE TIPeICTaBlIeHbl B Ta0. 13.12.

Tabnuya 13.12
Y THIUTBI JJTS TUArHOCTHKYU paboThl 000pyIoBaHusl B ceTu 1o npotokoiy TCP/IP

HanmeHoBaHME yTHIINTBI Onucanue

ping [Ipegnaznadyena nais TPOBEPKU PabOTOCIIOCOOHOCTH
CEeTH U BBIJJAYU OTBETA CO CTOPOHBI TOrO0 AOOHEHTA,
KOTOPBIN yKa3aH B HEH. Y TUIIMTa UMEET HaAOOp OMIUH.
3anpockl NOCHUIAIOTCA 3aJaHHOE B YTHIIUTE YHUCIIO pa3
100 MO YMOJIYAHHUIO JI0 T€X MOp, MOKa MOJIb30BaTEb
He BBeAeT KomaHAy ynpasieHus «DEL». [Tocne atoro
Ha DKpaH MOHHUTOpA BBIBOAATCS JaHHbBIE O padboTe
KaHaia cBs3U. Eciu abOHEHT OTBe4aeT, TO CEeTh
paboTaeT, a €ClIM HE OTBEYAET, TO CBSI3H C HUM HET

ifconfig [Ipenna3HavueHa I MPOCMOTpAa U yIPaBICHUS
napaMmerpamu cereBbix HHTepdericoB B OC Unix
traceroute [To3BossieT  BBISIBUTH ~ MapLIPYTU3ATOPBI,  4Ye€pe3

KoTOopble mpoxoauT IP-maket Ha myTu ciegoBaHus OT
y371a UCTOYHUKA K Y371y Ha3HAUYCHUS

route [To3BoJISIET BBIMOJIHATE MPOIIECC KOHPUTYPUPOBAHUS
CETEBBIX MapIIPYTHHIX TaOJIUIL
netstat [To3Bonsier oTOOpa3uTh Ha DJKpaHE MOHHTOpA

KOMIIBIOTEpA BCIO CTAaTUCTUYECKYIO MH(OpMAIUIO MO
TEKYIIUM COCIMHEHUSAM 110 ripoTokoiry TCP/IP

TCPdump [Ipeqnaznadena s mepexBaTa CETEBOro Tpaduka.
Bxmroyaer Oompiiolt HaOOp OMIMNA, MO3BOJISTIOIIMX
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BBIOpaTh Kak OOBEKT IMepexBara, TaK M YCJIOBUSA
repexBaTa, HalmpuMep: KaKue MaKeThl IepeXBaThIBaTh

ftp [Iporokon nepegaun GaitioB OCyIIECTBISAET NEepeaady
(daiiioB, a TakkKe yOpaBlseT KaraloramMu Ha
YAAJIEHHOM KOMIIBIOTEPE

Jlekuus 14. AAMMHHCTPHPOBaHHe cepBepa 0a3 JAHHBIX VIS OPraHM3AalMM 3AIIUTHI
HHpOpMaNu U obecnedeHUs1 NPOM3BOANTEIBLHOM H 0TKA30yCTOHYNBON PadoThbl CHCTEMBI.
Oocay:xuBanue u conpoBo:xaenne CYBJ] Oracle u CYB/] SQL Server.

14.1 OcHOBBI aAMUHUCTPUPOBAHUS CUCTEM YNIPaBJIeHUs 0a3aMH JTaHHBIX
AJMUHHCTpHPOBaHHE cCUCTEM yrpaBieHus 6a3amu nanHbix (CYB/]) npeamonaraer Hamu4ue:
- TTOJIb30BaTeNeH, paboTarmux ¢ 6azamu gaHHbIX (B/1);

- 0a3 JaHHBIX, C KOTOPHIMH pabOTAIOT MOJIb30BATENH;
- CCTEMBI YIIpaBJieHHs] 0a3aMu JaHHBIX;
- CeTH, BKJIIOYAIONIEH amapaTHO-MIPOrpaMMHBIE CPEICTBA, 00ECTICUMBAIOIINE
B3aUMO/JIEMCTBHE 10Jb30BaTENIEN ¢ Oa3aMU JaHHBIX,
- 00CTY’>KHMBAIOIIETO MEPCOHaNa, OCYIIECTBISIONIETO SKCIUTYyaTaIlUI0 CUCTEMBI.
PaboTaTh ¢ 6a3aMu JaHHBIX MOXKET TOJIBKO 3aPETUCTPUPOBAHHBIN
MOJIb30BATElb, KOTOPBIN 00J1aJaeT COOTBETCTBYIOIIUMU MPABaAMHU.
CVYDB/I nmeeT BCTPOEHHYIO CUCTEMY 3aIUThI, BKIOYAOUIYI0 HECKOJIBKO
BIIOKeHHBIX ypoBHeM: CYB/I, 6a3a naHHbBIX, 00bEKT 0a3bl JaHHBIX.
AnmunuctpupoBanrue CYBJl oCcymecTBIAIOT CIEAYIONINAE CIICIIUATUCTHI:
- cucteMHbIN aamuaACTpaTop (System Administrator-SA),
- aqmuHUcTpaTop 0a3 manueix (Data Base Administrator- DBA),
- aqmunauctpatop cetu (Network Administrator- NA),
- paspaboTunk npuinoxennit bJ] (Developer Data Base Application-DDBA)
Kpome 3toro cineayeT oTMETUTh CIEAYIOIUME KaTEropuu Mojab30oBaTeneit 6a3
JAHHBIX . Bajenel 0a3bl JaHHBIX, Blajeer] 00beKTOB 0a3bl JaHHBIX U
MOJIb30BaTElNb, paboTarOUi ¢ 00BEKTaMU 0a3bl JaHHBIX.
CucTemMHbII aAMUHUCTPATOP — 3TO CHEHHUAIKCT, B 00SI3aHHOCTU KOTOPOTO

BXOJUT O0ECIIEUeHNE MPOU3BOJUTEIBLHON U OTKa30yCTOMYMBON PabOTHI
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anmnapaTHO-IIPOrPaMMHBIX KOMIIOHEHT, BXOJIAIINX B COCTaB CUCTEMBI, U KOTOPBIN
pemaeT caeayromme 3a1aun:

- yctaHoBka U KoHpurypupoanue OC, ob6nHoienuii ajis OC u nporpamw;

- YCTaHOBKA U KOH(PUTYpUPOBAHUE HOBOTO MPOTrPaMMHOT0 00€CTIeUeHHUS;

- YCTaHOBKA M HACTPOIKa anmnapaTHbIX U MPOTPAMMHBIX CPEJICTB CUCTEMBI,

- YCTaHOBKA U HacTpoiika pabounx napametrpoB CYB]I ¢ 1enbio cHuxeHus
KOHKYPEHIMU 3allPOCOB MOJIb30BATENEHN 3a UCIIOIb3yEMbIE PECYPCHI,

- CO3JIaHUE OJIB30BATENEH, padOTAIOIINX B CUCTEME;

- o0ecreueHue TpedyeMoro pexxruMa padoThl MOJIb30BaTENEH ¢ Oa3amMu JaHHBIX;

- IPEIOCTABJICHUE TI0JIB30BATEIISIM aJIeKBaTHBIX MIPaB JIoCcTyNa (pa3pemeHuii)
KOTOpbIE OOecneuyrBaloT UM TpeOyeMblil YpOBEHb AOCTyNa K Nankam, Qaiiam u
porpaMMam Jisi BEIIIOJIHEHUS] TOPYUYEHHOU paboThl ¢ 0a30if TaHHBIX COTJIACHO
ITATHOMY PacUCaHUIO;

- MPOBEJICHUE PE3EPBHOIO KOMUPOBAHUS JIAHHBIX;

- obecrnieueHre KOHPUACHIIMAIBHOCTU U 0€30I1aCHOCTH JAHHBIX B CUCTEME;

- .MPOBEJICHHE MOHUTOPUHTA Pa0OThl aNMmapaTHO-MIPOTPAMMHBIX CPECTB

AnMunucTpaTop 0a3 JaHHBIX — 3TO CHEUUAIHUCT, KOTOPBIN OCYIIECTBIISIET
BBIPaOOTKY TpeOOBaHMH K 0a3e JaHHBIX, €€ TOTMUECKOE MPOESKTUPOBAHUE,
dbusznyeckyro peanuzaiuio, 3pHEKTUBHOE UCIIOJIB30BAHUE U COMIPOBOXKICHUE,
BKJIIOYAsl yIIpaBJIE€HUE YUYETHBIMU 3aMUCSIMHU T0JIb30BaTEEH 0a3bl JAHHBIX U €€
3alIUTY OT HECAHKIIMOHUPOBAHHOTO JOCTYMA.

AnvuHucTpaTop 06a3 JaHHBIX peliaeT CICAYIONINE 3a1auH.

YCTAaHOBKa, O6HOBHCHI/IG, COIIPOBOKACHUEC U SKCILTyaTalluAa 0a3 JAHHBIX

HacTpoiika pabounx napameTpoB 0a3 JaHHBIX;

pe3epBHOE KONMMPOBAHUE U BOCCTAHOBJICHUE 0a3 TaHHBIX;

ONTHUMM3AIUS TTPOU3BOAUTEIHPHOCTH 0a3 JAHHBIX 3a CYET pachpejeieHus 0a3
JAHHBIX 10 JUCKAM C LEJIbI0 MPEIOTBPAlCHUS KOHKYPEHIIMN MEXAY 3alpocaMu K
JMCKOBOM MaMSATH U YMEHBIIICHUS BPEMEHH JOCTYIA K TUCKOBOW MaMSITH;

- o0ecrieueHue 11EJIOCTHOCTU 0a3 JaHHBIX,
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- oOecneueHue TpeOyeMOro BpEMEHHU BBHIMIOJHEHUS 3allPOCOB IMOJb30BaTENel K
0a3e IaHHBIX 32 CUET CBOEBPEMEHHOI'O BBINOJIHEHUS TPAH3aKIUH.

Tpanzakius — 3TO JOTHYECKUH MOAYJb, KOTOPBIM COCTOMT U3 Habopa
u3MeHeHu# (BCTaBOK, OOHOBJICHUH, yaajieHWiH) Oa3bl JaHHBIX, MPH 3TOM B 0a3e
JaHHBIX (PUKCUPYIOTCS MO0 BCE U3MEHEHMUS, 3a/laBaeMble B TPAH3aKIIMH, TUO0 HU
onHO u3 HuX. PacmpeneneHHas TpaH3aklUMg — OTO TpaH3aKIMSA, KOTOpas
MpeayCcMaTPUBAET BHECCHUE N3MEHEHUH B HECKOJIBKO 0a3 JTaHHBIX.

Crnenyer OTMETHUTH CJEAYIONIME YETHIPE BAXKHBIX CBOWCTBA TpPaH3AKIIWH,
KoTOpbIe 00beanHeHbl B a00peBuarypy ACID (mmu ACUT):

1. Atomicity (AToMapHOCTb WJIH HEJIETMMOCTD). TpaH3aKIKsl BBIMTOTHICTCS KakK
aToOMapHas oreparus: MO0 BBITIONHSACTCS BCS TPAH3AKIUS IEITUKOM, JIMOO OHA
IIEJTMKOM HE BBITIOJTHSICTCS.

2. Consistency (CormacoBanHocTh). TpaH3akius mepeBOAWT 0a3y MaHHBIX U3
OJTHOTO COIIacOBaHHOTO (IIEJTIOCTHOTO) COCTOSHHS B JIPYro€  COTJIACOBAaHHOE
(LIETOCTHOE) COCTOSIHHE.

3. Isolation (Mzomsimust). TpaH3akmuu pas3HBIX IOJB30BATEICH HE JIOJDKHBI
MeIIaTh APYT IPYTY.

4. Durability (JlonroBe4HOCTh WJIM YCTOWYMBOCTB) Eciam TpaH3aKius
BBITIOJIHEHA, TO TMPOUCXOAWUT (UKcCamsl TpPaH3aKIWHA, O3HAYAMONIAs, YTO
pe3yNbTaThl €€ PabOTHl MOJDKHBI COXPAaHUTHCS B 0a3e MaHHBIX, JaXe B Clydae
BO3MOKHOT'0 TIOCJIEIYIONIETO COOsl B pab0Te CUCTEMBI.

OpnHoli n3 0a30BBIX 3a7a4 aIMUHHUCTpPATOpa 0a3 JaHHBIX SABISETCS PE3EPBHOE
KOIMPOBAHUE JaHHBIX, oOecleunBaroliee HajaexHoe (YHKIUOHUpOBaHUE 0a3
naHHBIX. OOBIYHO aIMUHUCTPATOPHI 0a3 JAHHBIX HCIIOIB3YIOT CIEAYIOIINE BUIIBI
PE3EePBHOTO KOMTUPOBAHMUS .

- MIOJTHOE PE3ePBHOE KOMUPOBAHKE, KOTOPOE MOAPa3yMeBaeT KOMMPOBAHHUE BCE
0a3bl JaHHBIX, MPOU3BOJAUTCS OOBIYHO OJIMH pa3 B HEJEIIO;

- muddepeHIMpOBaHHOE PE3EPBHOE KOMHUPOBAHUE, KOTOPOE MpeaHA3HAUYECHO

JJIA 3aIIMCH BCEX HBMGHGHHﬁ, MMPpOU30ICAIINX B 0aze JaHHBIX ITIOCJIC BBIITOJITHCHH A
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IMOCJICAHCTO ITOJHOI'O PE3CPBHOIO KOIIMPOBAHMA, IIPOU3BOAUTCA OOBIYHO OJHWH HJIN

JIBa pa3a B JCHb.

AJIMUHHCTPATOP BBIYUCIUTEIBHOW CETH — 3TO CHEHHUAIUCT, OTBEUAOLIMNA 3a
paborty cetH, o0benunsomei komnoneHTel ACOMnY B enuHyro cucremMy.
AJIMUHHCTPATOP BBIYUCIUTEIBHON CETH PEIIAET CIACAYIOUINE 3a1aUH:
- YCTaHOBKA, KOH(PUTYPUPOBAHUE U MOJAJEPKKa B pabouyeM COCTOSHUM CETEBOTO
o0opy10BaHUS;
- HA3HAYCHHE CETEBBIX aIPECOB YCTPOUCTBAM CETH,
- pa3OueHHe CeTH Ha OTHENbHbIE IMOACETH C IEJIbI0 YBEJIWYEHUs OOIIeH
MIPOU3BOIUTEIBHOCTH pabOThl CUCTEMBI,
- KOHTpPOJIb CE€TEBOro TpauKa MEXIY y3aMU CETH C LEJNbI0 BBISBICHUS Y3KUX
MECT CETH U UX IOCIEAYIOIIEr0 YCTPAaHECHHUS,
- HACcTpoWKa pabo4YMX MapaMeTPOB CETEBOro 000pyaoBaHUs (KOMMYTaTOPOB,
MapUIpyTU3aTOPOB), BHIOOp W HACTpOWKa pabo4YMX MapamMeTpoOB IMPOTOKOJIOB
Nepeayn JaHHBIX C LEJbI0 YBEJIMYEHUs MPOU3BOJUTENBHOCTH, HAAEKHOCTU U

0€30MacHOCTH Nepeaayn nHPopMaIuu Mo CETH.

Pazpabotuuk npunoxxeHud 06a3 JAHHBIX — 3TO CHEIHUAIUCT, KOTOPBIM CO3/1aeT
MporpaMMHbIE TPOAYKTHI JJIS HCHOJb30BaHHMS  HMX C LeNblo obOecredyeHus
a¢dexTrBHOM pabOTHI MOJIB30BaTENEH ¢ 0a3amu JaHHBIX, OH OCYIIIECTBIACT
- COIpPOBOXKICHUE MPUIOKEHUM 0a3 JaHHBIX;

- BBISBJICHHUE W KOPPEKTHOE UCMPABJICHUE OMMOOK, OOHAPYKEHHBIX B IIPOLIECCE

paboThI MPUITOKEHUIA,

- HACTPOUKY MPUIIOKEHUN Ha 3PHEKTUBHBIN peKUM pabOThI ¢ 0a3aMU TAHHBIX.
O6piuno B mponecce skcrnyatanun ACOUMY, agMUHUCTPATOP CHUCTEMBI

JIOJKEH B3aUMOJIEUCTBOBATH C aIMUHUCTPATOPOM 0a3 JaHHBIX MPU ONPEICTCHUN

HEOOXOJIUMBIX CHCTEMHBIX PECYpCOB H HX KOJIMYECTBEHHOTO COCTaBa, a

aMUHHUCTpATOp 0a3 JaHHBIX B3aMMOJEUCTBOBATH C AJMUHHUCTPATOPOM CETHU IS

obOecnieueHus: 3PHEeKTUBHOrO pexkruMa (PYHKIIMOHUPOBaHUSA 0a3 NaHHBIX B CETH U
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HaJIeXKHOrO oOMeHa mHpopmanuel Mexay 0azaMu JaHHBIX U MOJb30BATEISIMU
cetd. B To ke BpeMs pa3paOOTUMK TMPUIIOKECHUN HJOJDKEH B3aMMOJICHCTBOBATH C
aIMUHUCTPATOPOM 0a3 MaHHBIX C IEIBI0 HACTPOMKH NPUIOKEHHH Ha Oolee
3(phexTUBHBIN pekuM padoThI ¢ 0a3aMu JaHHBIX.

Kpome »Toro, Bce 3TH CHEHUATMCTHI JOMKHBI B3aMMOASHCTBOBATH C
aIMUHUCTPATOPOM CETH, YTOOBI COBMECTHO HAXOJUTh BapHaHThl MUHUMHU3AIMHU
BPEMEHHBIX 3aJIepKeK IpH  Iepeaade MaHHBIX IO CETH, a TakKe CIOCOObI
YCTpaHEHHUs Y3KUX MECT CETH.

Hanpumep, ecmu CYB/] Oyler OuYeHb WHTEHCHUBHO HCIOJIb30BaTh
OMEPATUBHYIO MaMsTh U aJMUHUCTPATOp Oa3bl JAHHBIX YCTAHOBUT CIUIIKOM
0OJIBIION pa3Mep cUCTeMHO# TiobanbHOM oOaactu (System Global Area-SGA)
wist CYBJl, TO m0poU3BOAUTENBHOCTH ©0a3bl JaHHBIX  YBEIWYUTCA, a
MPOU3BOJAUTENBHOCTh CHCTEMBI MOXKET CHU3UThCSA. C Apyrodl CTOPOHBI, €CIU
aIMIUHUCTPATOP CUCTEMBI YCTAaHOBHUT 001acTh SGA CIMIIKOM Majoi, cucreMma
Oynet paboTaTh XOPOIIO, HO YMEHBIIIUTCS MPOU3BOJUTEIHLHOCTh Oa3bl TaHHBIX.

[TosTomMy N1 ONTUMAaNBHOTO (PYHKIIMOHUPOBAHUS KOMIIOHEHTOB U PECYPCOB
CHCTEMBI, aIMUHUCTPATOPHI OTACIBHBIX HAMPABICHUN JOKHBI IMOCTOSHHO U
TECHO B3aMMOJICIICTBOBATh MEX 1y co00il. OcoOeHHO 3TO KacaeTcs
aIMUHUCTPATOPa CUCTEMBI U aIMUHUCTpaTOpa 0a3 TaHHBIX, KOTOPHIE, KaK
MPaBUJIO, JIOJKHBI COBMECTHO PEIIaTh IIMPOKHI KOMILIEKC BOIIPOCOB

¢ Be100p CYB]I ¢ yuetom TpeboBanuii nmonb3oBarenei u cereBoit OC;

e KOHIIENTYaJIbHOE, JIOTHYECKOE U (PU3NYECKOE MPOESKTUPOBaHUE 0a3bl JAHHBIX,

e MPUEMKY 0a3bl TAHHBIX B ONBITHYIO U MPOMBIIUICHHYIO IKCILTyaTallUIo;

e oOecreueHre GU3NIECKON U JTOTHUYECKOU IIEIOCTHOCTU 0a3bl JaHHBIX;

e TECTUPOBAHME U MOHUTOPUHT Oa3bl JaHHBIX;

HacTpoiiky padbounx napamerpoB CYBJ[ u Bl B mpoiiecce skcmtyaTanuu;

e cOOp CTaTHCTUYECKHUX JAaHHBIX 0 padote bJ] u ux aHamus,

e BOCCTaHOBJICHHE 0a3bl JaHHBIX B CIy4ae OTKa30B U COOEB,

e JTMArHOCTHUKY U ycTpaHeHue omuook B pabore CYBJl u 6a3bl qaHHBIX;

e KOIIMPOBAHHUC U APXHUBHUPOBAHNC 0a3bl JAHHBIX,
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e BBIOOp CTpaTEruu peopraHu3allvy U pa3BUTUs O0a3bl JaHHBIX.

Cnenyer umets B BUny, uro B ACOWnY, npu yucne mnonb3oBateneil He Oonee
25 denoBeK, Kak MpaBuIo, Bce (DYHKIMHA aIMIHUCTPUPOBAHHUSI BBITOTHSIET OJTUH
CIELUAIIUCT.

Jlnst opranuzanuu 3QQGEeKTUBHON, MPOU3BOAUTENILHON M HaJIeKHOM padOThI
CUCTEMbl PEKOMEHYETCSI pa3MelllaTh €€ OCHOBHBIE MPOrpaMMHbBIE KOMIIOHEHTHI:
anIpo cuctembl, (¢alnasl 0a3 JaHHBIX, (Daisbl JKypHalla TpaH3aKIU{d Ha
OTKa30yCTOMYUBBIX IUCKOBBIX MACCUBAX, YUUTHIBAS CIEIYIOIINE PEKOMEHAAIUN |
- ¢aiinel ceteBoit OC u siapo CYB]I cnenyet pa3Meiiath TOIBKO Ha MacCHUBax

ypoBHs RAID-1, 4T0OBI 3aIIUTUTH CUCTEMHBIE JIAaHHBIE;

- (paiipl 0a3bl JAaHHBIX U MHJEKCHBIE TaOJIUIIBI - HA MaccuBax ypoBHs RAID-5,
4TOOBI 00E€CTIEUUTh OTIUYHYIO CKOPOCTh UTEHUS JTAHHBIX U XOPOIIYIO
OTKa30yCTOMYMBOCTb;

- BpeMeHHbIe (aiisl — Ha MaccuBax ypoBHs RAID-0, aro6s1 oOeceunTh
OTJIMYHYIO CKOPOCTh YTEHUS U 3alIUCHU JAHHBIX;

- (paliibl J)KypHaia TpaH3akiui — Ha MaccuBax ypoBHs RAID-1, yToObl
o0ecrneunTh OTANYHYIO OTKa30yCTOMUYUBOCTh U XOPOIIYI0 CKOPOCTh UYTEHUS U

3alUCHU JAHHBIX.
14.2 Bwioop CYB/]

Jlnst mpoBeneHus cpaBHUTENbHOM omeHkH BbiOopa CYBJl mpu cozmanuum
ACOHnY crnenyer yuuThIBaTh CIECAYIOIINE TPYIIIBI KPUTEPUEB:

o (yHkmonansHbie Bo3MoxkHoct CYB/L:

— HE3aBUCUMOCTH OT anmnapartypsl u 110, ¢ kotopsim pabotaeT CYB/I;

— MaclTabupyeMocCTb, T. €. BO3MOXKHOCTh YBEIMUYCHUS YUCIa MOJIb30BaTeNeh U
o0beMa XpaHUMBbIX JaHHBIX;

— Ha0op CPEeACTB, UCTIOIB3YEMbIX MTPU AAMUHUCTPUPOBAHNH,

e KOHTPOJIb pabOThI CUCTEMBI:

— KOHTPOJIb M YINPABICHUE UCIOJIb30BAHUEM OINEPATUBHOM M IHCKOBOMU

naMsIThIO cepBepa npu padoTe ¢ 0a30i JaHHBIX;
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— BO3MOXHOCTh aBTOMAaTHYECKOW HACTPOMKM CHUCTEMbl Ha MAaKCUMAJIbHYIO
MPOU3BOAUTEIBHOCTD;

— HaJIMYHUE CPEJICTB BBISIBIICHUS Y3KUX MECT (DYHKIIMOHUPOBAHUS CUCTEMBI,

e npousBoauTebHOCTh CYB/I:

— peutuHr npousBoautenbHocTH CYDB/] ¢ yueToM annapaTHbBIX CPEICTB,;

— BO3MOXXHOCTh ONITUMH3ALIMU BBINOJHEHU S 3aPOCOB;

— BO3MOXKHOCTb MCITOJIb30BAaHUS MTAPAILICIBHON apXUTEKTYPHI;

e HagexxHocTb CYB/I:

— BOCCTAHOBIICHHE CUCTEMBI ITOCJie COOEB U OTKAa30B;

— pEe3epBHOE KOMUPOBAHUE JAHHBIX;

— BO3MOXKHOCTH PEKMMa «OTKAT TPAH3aKIU»;

— MHOTOYPOBHEBAasl CUCTEMA 3aILNTHI TaHHBIX;

e TpeboBanHus K padoueit cpene CYB/:

— TOJJIepKUBAaEMbIE allllapaTHbIE CPEACTBA U TPEOOBaHUS K 000PYI0BAHUIO;

— tunel OC, noj yrpasieHueM KOTopbix criocoOHa padotats CYB/I;

e OpraHu3allMOHHO-3KOHOMUYecKas 3 pekTuBHOCTE CYB/I:

— KQ4eCTBO U MOJHOTA JOKYMEHTAIUH;

— YPOBEHB pacnpOCTPAHEHHUS;

— noaaepxka npousBoautens CYB/;

— ctoumocTh ipuodperenust CYB/I;

— crouMocTsb dkcruryataunu CYB/I.

[Tpu Be16Ope CYB]I Taxxke cieayer yduThiBaTh YPOBEHb KBalU(DUKALIUU
MOJIb30BaTENIe U 00CTYKUBAIOIIIETO IEpCoHaa.

CpaBHUTENBHBIN aHaNU3 psiga npoMbinuieHHBIX CYDB/I, ¢ yueToMm nprBeIEeHHBIX
KpUTEpPUEB, IMOKA3bIBAECT, 4YTO HaWOOJbIIEE PACHPOCTPAHEHUE IMPU CO3JAaHUU
ACOMnY nonyunnu CYBJ] SQL Server (SQL Server 2005, SQL Server 2008) u
CYB/ Oracle. (Oracle 9 g, Oracle 10 g, Oracle 11g)

14.3 Aamunuctpupoanue CYBJI SQL Server
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AnvunuctpupoBaare CYBJ[ SQL Server BkimtogaeT: ycTaHOBKY
(uactamsnuioo) CYB/I, co3nanue monbp30BaTeieii ¥ 3aaHue peKUMa UX pabOThI ¢
0a30l naHHBIX, HACTPOUKY padbounx mapameTpoB CY B/l u 6a3b1 faHHBIX 15
obecnieueHust 3PPEeKTUBHOTO (PYHKIIMOHUPOBAHUSI CUCTEMBL.

WNucramsmust CYBJl SQL Server npenycmatpuBaet: yctaHoBky CYBJI, 6a3s
JAHHBIX, KIWEHTCKOM 4YacTdh, a Takxke 3aJjaHue uxX pabouyux mapaMeTpos,
HarpuMep, MaKCUMAaJIbHOTO YHCJa MOJKIIOYEHHBIX MOJIb30BaTeNeH, TUPEKTOPUU
JUTSl XpaHEHHUS )KYpPHAJIOB TPaH3aKIMKM U COOOIIEHUM U T. II..

CYB/l SQL Server wumeer ympasistonryto koncoiab (Microsoft Management
Console), mpencraBisionyro co00i HHCTPYMEHT I opraHu3anuu 3Q(eKTHBHOM
paboThl aJAMUHUCTpPATOpPA CHUCTEMBI U aAMUHUCTpaTopa 0a3 JaHHBIX W
OPUEHTUPOBAHHBIN Ha YNPOIIEHUE MPOIECCa AIMUHUCTPUPOBAHUS.

CYBJl SQL Server mmeer HaOOp YTWIUT, MO3BOJSIOMUX 3(h(HEKTUBHO
BBITIOIHATE OoJbiioe uucio (ynkuuii agMunuctpupoBanuss CYBJ[ u 06a3bl
naHHbIX. [IpuBegeM kpaTkoe onvcaHue U HA3HAYEHUE ITUX YTHIIHT.

Yrumura Enterprise Manager — OCHOBHOW HMHCTPYMEHT JUIS TIPOBEICHUS
ammMuaucTpupoBanus CYBJl, mMo3BOJET OCYIIECTBIATH YIpaBieHHE 0a3oi
JAHHBIX, BBIMOJIHITH PE3€PBHOE KOMUPOBAHUE U BOCCTAHABIMBAThH 0a3bl IaHHBIX, a
TaKXKe MPOBOJIUTH PEIUIMKALMIO U MOJAEPKUBATh 0€30MacHOCTh 0a3bl IAaHHBIX Ha
TpeOyeMOM YypOBHE. YTUIIMTA BBINOJHSAETCS Ha KOMIIBIOTEpE, T/l YCTAaHOBJIIEHA
CYB/l, HO Takke MNOAIEpPKUBACT YIPABICHUE C YIAICHHOIO KOMIBIOTEpA
MOJIb30BATEIIS. JTa YTUIIUTA MO3BOJISIET MPOCMATPUBATh U YIIPABIATh PA3IUYHBIMU
komnoneHtamu CVYBJI, mpeacraBisis Bce OOBEKTHI B BHUJIE HEPAPXUUECKOTO
nepeBa. MOXHO HE TOJBKO MPOCMAaTpuUBaTh OOBEKTHl, HO U YHPABIATH
KoHbuUrypamnueit cepsepa. Jlroboe aerictBue Haa 00BEKTOM MOKHO BBITIOJIHUTH C
MOMOIIbI0 KOHTEKCTHOTO MEHIO.

Ymumura Distributed Transaction Coordinator ympapnsier pacnpeieieHHbIMU
TpaH3aKUMsAMH, KaXJash U3 KOTOPbIX MOXET OOpamaTrhCsi K HECKOIbKUM 0Oazam

JAHHBIX, ¥ 00ECIIeYnBaeT UX (PUKCAIIMIO U OTKAT.
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Yrummura Query Analyzer mnpencraBiseT co0oil aHanmM3aTop 3alpocoB H
MO3BOJISET BBIMONHATh SQL-WHCTPYKIIMM B WHTEPAKTUBHOM PEKHMME, a TaKKe
aHAJTM3UPOBATH BBHIMIOJIHEHUE 3alPOCOB W MPOCMATPUBATH CTATUCTUKY IUIaHa
BBITIOJTHEHUS 3aIpoca.

Yrumura SQL Profiler mpennasnauena mast cOopa M aHajgmM3a CBEOCHHH O
BBIMIOJITHEHUM  3alPOCOB, a TaKXKE€ TPACCUPOBKU COOBITUM, CBS3aHHBIX C
(yHKIIMOHMPOBAHUEM CepBepa 0a3bl JaHHBIX. Y TUINTA PETUCTPUPYET OMIMOKU U BCE
OCHOBHBIE JICHCTBUS HaJl 00bEKTaMu 0a3bl JAHHBIX.

Yrwmra SQL Performance Monitor npennasHadeHa i UKCAIUU TEKYIIETO
COCTOSIHUSI cepBepa 0a3bl JaHHBIX W COJIEPKUT CIEAYIOIIME MapaMeTphbl €ro
paboThI 32 MOCJIETHUE TPU CEKYH/IbI:

® YHCII0O MHCTPYKITMH, BBITIOJTHEHHBIX 32 KaXIYI0 CEKYHIY;

® YICJIO CTPAHUII, CYUTAHHBIX U 3aMUCAHHBIX 32 KAXKAYIO CEKYHIY;

® YICJIO MOJIH30BATENIEeH, MOJIKIIOYEHHBIX K CEPBEPY.

Yrunura Data base Consistency Checker mpennasnaduena ajs mepuoandecKom
MIPOBEPKH JIOTHUECKON 1 (PU3UIECKOM METOCTHOCTH 0a3bl JaHHBIX.

Yrumura Bulk Copy Programm nipeaHasHadeHa Jjisi IMIOPTa ¥ SKCIIOPTA JaHHBIX
Mexy Tabmumamu SQL Server u TekcToBeiMHU (aitiaMu.

Yrwimra Makepipe npeana3HadeHa Juisi [MarHOCTUKY COCTMHEHUS KIIMEHTOB C
CEpPBEPOM.

JIJiss opraHu3amuy dKCIOpTa W UMIIOpTa JaHHBIX B 0a3y JaHHBIX B COCTaBe
CYBJI umeetcs ciyx06a Data Transformation Services.

CYBJI SQL Server mmeeT BCTPOCHHYIO B CHCTEMY IIOJIHYIO CIIPABOYHYIO
JOKYMEHTAIIMIO U PYKOBOJICTBO IO aJIMHHUCTPHPOBAHUIO CEpBepa 0a3bl JaHHBIX.
CYB]Jl umeer Takxke cpeAcTBO co3aaHus ER-mmarpamMm, koTopoe MO3BOJNISIET
MPOCMATPUBATh M MOAUPUITUPOBATH CTPYKTYPY TaOsmIl 6a3bl JAHHBIX U UX CBS3H,
CTPOUTh JUArPaMMBl CYITHOCTh — CBSI3b, HO HE TpeAHA3HA4YeHA IS
npoekTupoBanus 0a3 nanHbiX. CpeactBo co3nanus ER-nmuarpaMm BbI3bIBaeTcs U

3aryckaeTcsl u3 yTiinThl Enterprise Manager.
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CYbI SQL Server wMeer BCTPOCHHBIC CpPEICTBA  3aIUTHl  OT
HECAHKIIMOHUPOBAHHOTO JOCTYMa K JaHHBIM, KOTOpPbHIE MPOTHUBOCTOST TaKUM
OMAacCHOCTSIM, Kak MOXuIlleHue u (anbcudukanus JaHHBIX, yTpaTa LEeIOCTHOCTH
JAHHBIX, TMOTEps JOCTYMHOCTH K JaHHBIM, HaxOJAIIUMCSi Ha CcepBepe, U
o0ecrnieunBaOT KOH(MUICHIINATBHOCTh JaHHBIX.

Bcerpoennbie B CYB/l cpeactBa MOHMTOpHWHIA MO3BOJISIOT aIMHUHUCTPATOPY
0a3 JaHHBIX COOMPATh CIEAYIOUIYIO CTATUCTHUKY:

® YIICJIO ONepaluii BBOa-BhIBO/IA B €IMHUILY BPEMEHH,

® YICJIO COEMHEHUM, YCTaHOBIICHHBIX B TeueHue padbotel CYB/I;

® YICJIO TPAH3aKIUM B €IUHUILY BPEMEHH,

® YICJIO KOMaH/ Mpolieccopa, MPUXOoASIIUXCs Ha OJIUH 3aIpoc;

® YICJIO KOMaHJ BBOJIa-BbIBO/IA, MIPUXOIAIIUXCSA HA 3aMPOC.

[lo pe3ynbTaTaM CTaTUCTUYECKUX JAHHBIX aAMUHUCTPATOP MOMKET ONPEICIATh
«Y3KH€ MECTa» W JJI UX JUKBUAAIIMU U3MEHATH pabouue napamerpsl CYB/I.

Il ontumm3anuu padotrel CYBJI SQL Server agmuHucTparop  mMeer
BO3MOKHOCTh HACTPAMUBaTh MapaMeTPhl MPOIECCOpa, ONEPATUBHON MaMATH U 0a3bl
JAHHBIX CEpBepa, a TakKe MapaMeTpbl 0a3bl MAaHHBIX KIWEHTa, UHTepdeiica
nonb3oBarels u sapa SQL-cepsepa.

BosmoxHb! 1Ba BapuanTa HacTpoiiku napametpoB CYB]l SQL Server:

e py4YHas HACTpOWKa, KOTOpas BBIMIOJHSACTCS C MOMOINBIO yTHIUTHI Enterprise
Manager. Ilocne ee 3amycka B MOSBUBIIEMCS OKHE CJIEAYET BbIOpATh BKIAIKY
«CBoiicTBa», a 3aTeM B HOBOM OTKphIBIIeMcsl okHe «Kondurypamus» cienyer
BBIOpaTh Ty BKJAJKYy, KOTOpash COOTBETCTBYET TIpymnmne padodyux MapaMeTpoB,
MOJIJIe)KAIIX HACTPOUKE;

e ABTOMATHYECKas HACTPOIIKa, KOTOPAasl BBHIMOJHSAETCS C MOMOIIBIO CUCTEMHOM
NpOIEAYyPhl, HUMEIOMMKA cheayommi  Bua: Sp_configure (ums mapametpa
HACTPOWKH), (3HAYCHHE, TPUCBAMBACMOE ITOMY ITapamMeTpy).

3nadyeHus Bcex mapameTpoB Hactporiku CYBJI SQL Server naxomsarcs B

cucTeMHO# Tabnmie sysconfigure.
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Jlnst BHeceHUs W3MEHEHUW B JEHCTBHE HEOOXOJAMMO BBIIOJIHUTH KOMAaHIY
RECONFIGURE ¢ mapamerpom WITH OVERRIDE, koTopsiii cienyeT yka3biBaTh
TOJILKO B TOM Cllydae, KOrja CHUCTEMHOMY IapameTpy NpPUCBAUBACTCS 3HAUCHUEC
«eguHu@a». Hamuuwme  mapametpa WITH OVERRIDE o0ecnieunBaer
JOTOJTHUTECIILHBIA  YPOBEHb 3allUTBl M IO3BOJSIET YOCJAWTHCI B TOM, HYTO
aJIMHHUCTPATOP JCHCTBHTEIBHO XOYET W3MEHUTh 3HAYCHHE COOTBETCTBYIOIIETO
CHUCTEMHOTO MapaMeTpa.

Breigensrot cnenyronue napametpsl HacTpoiiku CYBJ[ SQL Server.

e TIApaMETPBI HACTPOUKH IMpoIleccopa ceppepa:

— IPHOPHTET IS Tpoiieccopa (priority) mpu od0padotke 3ampocoB CYB/I;

— MakcHMalibHOE 4Kciio padounx notokoB CYB/] (max worker threads);

— MOPOTrOBOE BpeMs Ha BBINMOJIHEHHE 3ampoca B cekyHmax (cost threshold for
parallelism), mo ucTedeHNH KOTOPOTO OCYIIECTBISACTCS MePEeX0/ K MapalieIbHOMY
BBITIOJTHCHHIO 3aIPOCOB;

— YHCII0 MOTOKOB JJIs MapalieJbHOrO BBIMOJIHEHHUS 3ampocoB (max degree of
parallelism);
— MaKCHUMaJIbHOE YrCIIo ToTokoB (max worker threads);
— YUCJIO MPOIIECCOPOB, MapauiebHO BImoaHsromux wiaH (affinity mask);
e IMMapaMeTPbl HACTPOWKHU ONEPATUBHON MaMsTH CEpBEpa:
— MaKCHMallbHBIH 00beM namstu 11t SQL-cepBepa (Max server memory);

— MUHUMAaJIbHBIM 00beM mamsaTH ais SQL-cepsepa (min server memory);

— MHUHUMAJIbHBIA 00BEM TaMsITH, OTBOJAMMON Ha oauH 3ampoc (Min memory
per query);

e TIApaMETPHI HACTPOWKH 0a3bl JAHHBIX CEpBepa:

— BpeMs COXpaHeHHUs pe3epBHOU koruu (mau) (Media retention);

— MOMEHT CO3JIaHHs 0YepeIHON KOHTpOIbHOM Touku (recovery interval);

— 9HCII0 OJOKUPOBOK, MOAAEPKUBAEMbIX 0qHOBpeMeHHO (LOCKS);

e TIApaMETPhI HACTPOUKH 0a3bl JJAHHBIX KJIUCHTA:

— MUHUMAJIbHBIA 00beM 0a3bl JaHHBIX KiIHWeHTa B kuioOairax (data file grow);

43



— MaKCUMaJbHBIA IPHPOCT 0a3bl JaHHBIX KiIueHTa B mporeHrax (data file grow
by percent);

— MaKCUMaJIbHBIN pa3Mep KypHajia TpaH3aKIUi B KujaoOalTax
(log file grow);

— MaKCUMAJIbHBIA MPUPOCT JKypHaJIa TpaH3akiuii B nporentax (log file grow by
percent);

— 3ampeT Ha nmpupocT 0a3bl JaHHBIX KiaueHTa (Unrestricted data file grow);

— 3amIpeT Ha MPUPOCT KypHaia Tpan3akmuid (unrestricted log file grow);

e TMMapaMeTphbl HACTPOUKHU UHTEPdeca MOIb30BaATEII .

— MAaKCHUMaJbHOE WYHCIO TIOJIb30BATEIIbCKUX TMPOIECCOB, KOTOPHIE MOTYT
OJTHOBPEMEHHO IOIKIIIOUAThCS K cepBepy (USer connections);

— MaKCHUMaJIbHOE BpeMs BBINOJIHCHHS YJAJICHHOTO 3ampoca (remote query
timeout);

— BpeMs O’KHJaHHs PErUCTPAIlMU Ha CepBepe 10 3aBEPICHUs MOMBITKU (remote
login timeout);

e TIapaMeTphl HacTpoiku sapa SQL-ceprepa;

— MaKCHMaJbHOE BpeMs BBIITOJIHCHHUsS 3alpoca Ha cepBepe B cekyHaax (query
governor cost limit);

— MaKCHMaJbHOE YHCJIO OJHOBPEMEHHO OTKPBITBIX 00BEKTOB M3 0a3 (open
objects);

— pa3Mep ceTeBoro nakera B kuiobaitax (network packet size).

[TosicHUM 0COOEHHOCTH HACTPOMKHU HanboJiee BaXKHbBIX pabouMX MapaMeTpoB
CYBJI SQL Server u magum peKoMeHIAIuU 110 UX KOHPUTYPHUPOBAHUIO.

Hactpotika pabounx mapamerpoB CYBJl SQL Server ocymectBusiercs ¢
MTOMOIIBIO  CIICYIOIICH MPOTIETYPHI:

sp_configure <mapameTp HacTpOWKH> <3HAYCHHE MapameTpa HACTPOUKI>.

Kongurypupoanue padounx napamerposn npoueccopa CYBJ SQL Server

IMapameTp priority boost — ycranasnmuBaer nmpuoputer 00pabOTKH 3ampoOCOB

CYB/. Ecau sTomy mapameTpy mpucBoeHo 3HadeHue 1, To 3ampocsl SQL Server

OyayT BBIIONHATBCS B cucreMe WINdOWS 1moa HaWBBICIIUM MPHOPUTETOM.
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[TprcBoeHUe eif BBICIIEr0 MPUOPUTETA MOKET BBI3BATh MPOOJIEMBI IPH 3aITyCKe Ha
cepBepe apyrux npwiokenmid  Windows. 3HaueHme 3TOro  mapaMmerpa
PCKOMEHJIyeTCS ~ YCTaHaBJIMBAaTh paBHbIM 1  TOJNBKO  JJIA CEPBEPOB,
HerocpeacTBeHHO BeIeneHHbIx mox CYBJI SQL Server.

* MunumansHoOe 3HaueHue: 0.
* MakcumanbHoe 3HaueHue: 1.
* 3nauenue no ymomyanuro: 0.
IMapamerp max worker threads — ycraHaBimMBaeT MaKCHMalbHOE YHCIIO

paboYMX IOTOKOB BBIYMCICHHH, KOTOpble cucteMa SQL Server cMmoxker wuc-
MOJIb30BaTh. ECIM yCTaHOBJICHHOE 3HAYEHWE TMapaMeTpa IMPEBOCXOIUT YHUCIO
CYIIECTBYIONINX COCIWHCHWN TIONB30BATENCH, JUII KaXJAOTO COCTUHEHUS
OpraHu3yeTcsi COOCTBEHHBI TMOTOK. B TPOTHBHOM ciydae TIOJIB30BaTENN
MPUMEHSIOT O0IIHI MyJl paboYrX MOTOKOB.

* MwunumanbHOE 3HAUYCHHE: 32.
* MaxkcumanbsHoOe 3HaueHue: 32 767,
* 3HavyeHHe MO0 YMOTYaHUIO: 255.
KondurypupoBanue padouux mapamerpos O3Y CYBJ SQL Server

IMapameTrp max Server mMemory - Mo3BOJIIET 3alpPETUTh HCIIOIb30BaHUE
CYBJI SQL Server o6bema omepaTWBHOW MaMSTH, MPEBBIMIAONICH YKa3aHHOE
3HayeHue. Cieayer OCTaBUTh 3HAUYCHUE TTapaMeTpa 33JJaHHOE TT0 YMOJTYaHUIO, eCITH
xotute, uro0osl CYBJl SQL Server nmuHamudecku 3axBaThiBalia M OCBOOOXIajia
namMsath. Eciou XOTHUTE, YTOOBI TOCTOSHHO HCIIOJIB30BajICSd 3aJaHHBIN
(UKCHPOBAHHBIA O00BEM IMAMSTH, TO CJICAYeT 331aTh OJMHAKOBBIC 3HAUCHHS IS
3TOro mapaMeTpa M rmapameTpa min Server memory.

e MunumanbHoe 3HaueHue: 0.

e MaxkcumansHoe 3Hauenne. 2 147 483 647.

* 3nauenue no ymonmyanuto: 2 147 483 647.

IMapameTp Min Server memory - o0OecleuynBaeT HCIOJb30BAaHHUE CHCTEMOU

SQL Server o6bema ornepaTUBHON MaMiITH HE HIDKE YKa3aHHOTO 3HadeHus. J[is
opranu3anuu padoter SQL Server ¢ 3agaHHbIM PUKCHPOBAHHBIM 00BEMOM TAMSTH
claelyeT NPUCBOUTL IIapaMeTpaM Max Server memory m min Server memory

OAMHAKOBBIC 3HAYCHMUII.

45



YcraHOBKa MHUHHUMAJIbHOTO 3HA4YeHHUs mnamMatu s pasMemeHus CYDBJ]
MO3BOJIIET M30€KaTh YMEHBIIECHUS MPOU3BOJUTEIBHOCTU CEpBEpa MpHU 3axBaTe
MaMATH APYTUMHU TPUIOKEHUSIMUA.

e MunnmansHoe 3Hauenue: 0.

* MakcumainbHoe 3HaueHue:. 2 147 483 647.

* 3nayenue nmo ymomyanuio: 0.

IMapameTp Min memory per query - mo3BoJisIeT YCTAHOBUTh MUHUMAJIbHBIH

00beM TIaMATH, BBIACIAEMON JIIA BBIIOJHECHHUS 3ampoca. YBEIWYCHHE €ro
3HAQUYEHUS! MOXKET CYIIECTBEHHO IMOBBICUTh CKOPOCTH OOpaOOTKH 3aIpocoB,
BKJTIOYAIOIIHUX BBIITOJIHEHUE COPTUPOBKH HUIH XCITUPOBAHUS.

* MunumansHoe 3HaueHwue: 0.
* MaxkcumanbsHoe 3HaueHue: 2 147 483 647.
* 3navenue o ymonyanuro: 1 024,
KondurypupoBanue padouux napamerpoB 06a3bl 1anubix CYBJl SQL Server

IMapameTp media retention - ycraHaBiIvBaeT YUCIIO JHEH XpaHCHHUS Kax 0N
CO3JIaHHOW pE3epBHOM KOMUU CHCTeMBbl. [10 HCTEUYEHHWH YyKa3aHHOTO IepHojIa
JaHHAs KOMHS MOXET OBITh Iepe3anmucaHa. Ecimu Oyaer clemaHa IONBITKA
mepe3anucarb HOCHTEIb paHbIlle, TO CHCTEMa BBIBEJCT COOTBETCTBYIOIICE
npeaynpexaaoniee COoOIeHHeE.

e MunumanbHoe 3HaueHue: 0.
¢ MaxkcuMalibHOE 3HaueHue: 365.
* 3nayenue o ymomyanuio: 0.

Kondurypuposanue padounx napaMmerpoB KJianeHTCKO# 0a3bl 1aHHbIX CYB/]
SQL Server

IMapamerp Data file grow — ycranaBnmBaeT MHHUMAJIbHBIA pa3Mep
KJIIMEHTCKOM 0a3bl JaHHBIX B KUJIOOaTax

* MunumansHOe 3HaueHue: 0 .

* MakcumanbHoe 3HaueHue: 500

* 3HaueHHe M0 YMOIYaHHIO: 3

IMapamerp Data file grow by percent — ycranaBmuBaeT MakCHMAaJbHBIN

MPUPOCT KIIMEHTCKOW Oa3bl TaHHBIX B MPOIEHTAX

* MunumanbsHoe 3HaueHue: 1.

* MakcumanpHoe 3Hauenue: 100

* 3nauyenue no ymomyanuio: 10

IMapametp Unrestricted data file grow — ycranaBnuBaeT 3anper Ha MPUPOCT
KITUECHTCKOW 0a3bl JaHHBIX, €CJIM IMapaMeTp PaBEeH HYIIIO.
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* MunumansHoOe 3HaueHue: 0.

* MakcumanbHoe 3HaueHue: 1

* 3nauenue no ymomyanuro: 0

KondurypupoBanue pabdouyux mnapamMeTpoB  MOJIb30BaTEIbCKOI0
coequnennss CYBJI SQL Server

ITapamerp user connections - TMO3BOJSAET YCTAHOBHUTh MAaKCHUMAJIbHOE
KOJIMYECTBO IIOJIb30BATEIbCKUX IMPOLIECCOB, KOTOPHIE MOTYT OJHOBPEMEHHO
HNOJKIIOYUTRCS K cepBepy. Eciu 3HadeHwe mapaMerpa paBHO HYNIO, TO
OTPaHWYCHHA HA KOJUYECTBO IMMOJKITFOYCHHMA noyib3oBatenet HeT. Ecnm
MaKCHMaJIbHOE KOJUYECTBO COCAMHEHHUH IONb30BaTeNeil OyJaeT MPEBBIIICHO, TO
CUCTEMA BbIIACT cooOuieHne 00 OmMOKE U HOBOE COEIMHEHUE YCTAaHOBUTH OyIeT
HEBO3MOXHO JI0 T€X IMOp, MMOKa HE OCBOOOAUTCS OJTHO U3 YK€ CYLIECTBYIOIIHX.

He pexkomennyercs ycTaHaBiIMBaTh 3HAYEHUE 3TOrO MapameTpa OOJbLINM,
MOCKOJIbKY Ha KaXKJI0€ COSAMHEHME IOJIb30BATENs 3apaHee BBIACNAETCS OKOJIo 12
KOaiiT omepaTuBHOI MaMsSTH HE3aBUCUMO OT TOTO, YCTAaHOBICEHO OHO WJIM HET.
3HadeHHe mapaMeTpa CiIeayeT YCTAaHOBUTh PABHBIM MaKCUMAIIBHOMY OKHAIAEMOMY
YHCITy MOJIh30BaTeNeH, 4TOOBI HE MUCIOJIB30BATh JINITHIOK MaMsITh U HE CO3/1aBaTh
HEy00CTBa MOJIb30BATEIISM.

* MunumansHOe 3HaueHue: 0.
* MakcumanbHOe 3HaueHue: 32 767.
* 3nauenue no ymomyanuio: 0.
Kondurypupoanue padouux napamerpos szipa CYBJl SQL Server

IMapamerp network packet size - mo3BOJsET YCTAaHOBHUTH pa3Mep IaKeTa
JTaHHBIX, TEPEeNaBaeMbIX IO CeTH. [IpOM3BOIUTENHHOCTh CETH MOMKET OBITH
yBEIIMYCHA 33 CUET YBEJIMYCHHUS Pa3MEPOB CETEBBIX IMAKETOB, (OPMHUPYEMBIX B
cucreme SQL Server. 3nauenune mapamerpa 4 096 OaiiT, ycraHaBIMBaeMoe IO
YMOJTYQHHIO, BIIOJIHE TPUEMIIEMO JUIs OOJNBIIMHCTBA MPHIOKEHHUH. M3MEHSTh
3HAYCHUE pa3Mepa MakeTa CIeAyeT OUYeHb OCTOPOXKHO, MPU ITOM Ka)IbIi pas3
NPOBEPSATH, IEHCTBUTEIBHO JIU IOCTUTHYTO YBEIHUYEHHE TPON3BOIUTEIIEHOCTH.

PexomeHayeTcsi Takke YCTaHaBIUBaTh pa3Mep IMaKeTa KPAaTHBIM pa3Mepy

MaKeTa nepeaaBaeMoro B CeTu, YTOObl COKPATUTh BPEMS Ha €r0o (hparMeHTalHIo.
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* MwuHuMaapHOE 3HAYCHHUE: 512,
* MakcumalibHOE 3HaueHue: 65 532.
* 3nauenne no ymomdaauio: 4 096.
IMapametp query governor cost limit - mo3BosiseT ycTaHOBUTH MAKCUMATBHYIO

MPOJOJDKATEIBHOCTh BPEMEHM BBIIIOJIHEHUS 3alpoca B CEKyHIax Ha cepsepe. 1o
YMOJTYaHUIO TapaMeTpy TpucBamBaeTcs 3HadyeHue 0, o3HAYaromee OTCYTCTBHE
OrPaHUYCHUU.

* MunumansHOe 3HaueHue: 0.

* MakcumanbHoe 3HaueHue: 2 147 483 647.

* 3nauenue no ymomyanuro: 0.

[Ipu wu3menennu mnapameTpoB Hactpoiiku CYBJI SQL Server wyxHO

coOJII01aTh CIENYIONINE MpaBuia:

e 00513aTE€NIBHO COXPAHUTHh TMPEKHUE 3HAUCHUS U3MEHSEMBIX MapaMeTPOB
CYB/I;

e IIApaMeTphbl, NOAJIEKAIINE U3BMEHEHHIO, CIEAYET YCTaHABIMBATh TOOYEPEIHO,
KEJIaTeJIbHO MO OJHOMY, HO HE 0oJjiee TpeX OJHOBPEMEHHO, YTOObI OMPEIEIUTH
BIIMSIHUE U3MEHEHUS KaXJ0r0 U3 MapaMeTpoB Ha mpousBoautTeabHocTh CYB/];

e YHUCJICHHBIC 3HAYEHHUS MapaMETPOB, MOMJICKAIMUX HU3MEHEHUIO, HE JOJKHBI
OYEHb PE3KO OTIWYAThCS OT NPEKHUX 3HAUCHHM, UX CleAyeT HU3MEHSTh B
HEOOJBIINX MPEAENIaX U 32 HECKOJIBKO LIUKJIIOB.

14.4 AnvunuctpupoBanue CYBJI Oracle
Cpenu ocHoBHBIX cBoiicTB CYB/] Oracle cienyer otmeTuts cneayromue:
® HaJIe)KHOCTb;
® BO3MOXXHOCTb pa30MeHUsl KPYIHbIX 0a3 TaHHBIX HA pa3Jesbl, YTO JAeT
BO3MOXKHOCTh 3((DeKTUBHO YIPABIATh THTAHTCKUMU TMTra0aliTHHIMU 0a3aMu;
® HaJIMYUE YHUBEPCAIBbHBIX CPEJICTB 3aIIUTHI HHPOpMAIUY;
e Hanuyue A(PEKTUBHBIX METOJIOB 00OpaOOTKHU 3apPOCOB;
® BO3MOXHOCTh pacnapajijIeIMBaHuE Oolepaluii B 3a1IpOCe;
® HaJTMYUe IIMPOKOTO HA0Opa CPE/ICTB aJAMUHUCTPUPOBAHUS.

Nucramnsamus CYB]] Oracle ocymectsisiercs 3amyckom (aiina INIT.ORA, B

KOTOPOM aIMUHUCTPATOP CUCTEMBI U aJMUHUCTPATOP 0a3 JAHHBIX JTOJKHBI

YCTAHOBUTH 3HAYEHUS 1IEJIOT0 psia mapameTpoB aiist HacTporiku CYB/] u 6a3bl
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JTaHHBIX Ha TPEOyeMbIid pekuM paboThl. K 4ncTy OCHOBHBIX TapaMeTpOB
HACTPOUKH CIIETyEeT OTHECTH CIICIYIONTHE:

DB_NAME <uwms 6a3bl 1anHbIX> - 11 33JJaHKs] UMEHH 0a3bl JAaHHBIX CJIEAYET
MCITIOJIB30BaTh CHUMBOJIBI aipaBuTa, ITU(PHI, CAMBOJIBI OJYCPKUBAHUS, 3HAK JHME3a
U JI0JUTapa, MPUMEHEHUE BCEX OCTATBHBIX CHMBOJIOB HEIOMTYCTHMO.

DB_FILES <3nauenme> - 3aj1aeT MaKCHMaJIbHOE YHCIIO (hailyToB 0a3bl TAHHBIX,
KOTOPBIE MOTYT OBITh OTKPBITHI BO BpEMSI pa0OTHI CUCTEMBI, PEKOMEHTyeTCS
YCTaHOBUTH 3HaueHue mnapamerpa He meHee 100.

DB_BLOCK_BUFFERS <3nauenue> - 3a71a€T CyMMapHOE KOJMYECTBO
0J10KOB 1711 Oy(epHOTO K311a. YMHOKUB 3TOT MapaMeTp Ha MapaMeTp

DB_BLOCK_SIZE, nomyanm pazmep obsactu OydepHoro kamia B 6aiitax .Jta
BEITMYMHA BMECTE C BennmunHaMmH, ykazanaeiMu B SHARED POOL_SIZE u
LOG_BUFFER ne nomxna npeBpimath 50% O3V cepBepa

DB_BLOCK_SIZE <3uauenue> - 3a7aeT pa3mep 010ka 06a3bl JaHHBIX,
KOTOpPBIA pPEKOMEHAYETCs AeNaTh KpaTHbIM pa3zMmepy 0soka OC U yCTaHOBUTh
srauenue 4096 Gait mim 8192 Ko6aiit. Cnegyer mMOMHUTE, YTOOBI NU3MEHUTH
pa3mep 0yi0ka 0a3bl JAaHHBIX, CIIEIYET YAAIUTH BCIO CYIIECTBYIONIYIO 0a3y
JTaHHBIX, a 3aTEM CO3/]aTh €€ 3aHOBO.

LOG_BUFFERS <3nauenue> - 3amaet pazMmep OydepoB as KypHaia
BOCCTaHOBJICHHSI, PACIIOJIOKEHHOTO B CUCTEMHOM II100aabHOM 001acTH,
PEKOMEH/IyeTCsl YCTAHOBUTH 3HaUCHUE TTapaMeTpa KPAaTHBIM 3HAYEHUIO
napamerpa DB _BLOCK_ SIZE, Ho He MmeHee 1 MOaiiT.

SORT_AREA_SIZE <3HayeHue> - 3amaeT pa3Mep 00JIACTH COPTHPOBKH (B
Oaiitax). Jta o0iacTh MpeIHa3HAYCHA [T BBITOJIHEHUST KOMaH bl Create index u
BBIIIOJIHEHHS 3alIPOCOB ¢ BhIpaxkeHussMu order by u group by. ITo ymomyanuio
yCTaHABJIMBAETCS 3HAUCHUE TapameTpa 65535 Oair, T. e. 64 Kbaiit, koTopoe, Kak
MOKa3bIBaCT MPAKTHUKA, IBHO HEJIOCTATOYHO. PEKOMEHTyeTCsl YCTaHOBUTH

3HaueHHue mapameTpa KpatHbiM 64 KOaiiT, HO B mpeaemax ot 131072 Gaiit , T .e.

128 Koaiit no 524288 oOaiir, 1. €. 512 KoOaiir.
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OPEN_CURSORS <3nauenme> - 3a7ja€T MAaKCUMAaJIbHOE KOJIMYECTBO KYPCOPOB,
KOTOPBIE MOTYT OBITh OTKPBITHI B OJJHOM CEaHCE CBSI3H MOJIH30BATENS ¢ 06a30ii
TaHHBIX, TI0 YMOJYaHUIO 3HaUeHne mapameTpa 50, peKOMEeHIyeTCsT YBETUIHUTh
3Ha4YeHHE MapaMeTpa, HO yCTaHOBUTH 3HaUeHUE mNapaMerpa He 6omee 250.

PROCESSES < 3naueHue> - omnpeaenseT MaKCUMaIbHOE KOJTUYECTBO
MPOIECCOB, KOTOPOE OJHOBPEMEHHO MOXKET MOAKII0OYAThCA K 0a3e JaHHBIX,
pEKOMEHIyeTCsl YCTaHOBUTH 3HaueHue napamerpa He menee 200.

SESSIONS <3naueHue> - 3aj1aeT MaKCUMaJIbHOE KOJMYECTBO OJHOBPEMEHHBIX
CeaHCOB pabOTHI OJIb30BATENEH ¢ 0a301 JaHHBIX, PEKOMEHIYETCS OCTaBUTh
3HaYeHUe 1o yMoyaHuio 115.

TIMED_STATISTICS <3nauenwme> - 3amaeT pEeXUM cOOpa CTAaTUCTUKH,
pekoMmeHnayercs yctaHoBUThH 3HaueHue TRUE st cOopa cratucTuku npu oTiagke
0a3bl JaHHBIX

JOB_QUEUE_INTERVAL <3HaueHue> - 3aJacT WHTEpPBaJl BPEMCHH B
CEKyH/IaX HEYNaqyHOU MOMBITKH pEIUTKau 0a3bl JaHHBIX. UTOOBI HE 3arpyXarth
cepBep, pPeKOMEHAYETCSl yCTaHOBUTH 3HAUCHUE MapaMeTpa B IpaHUIAX HE MEHEe
600 (10 muH) , HO He Oostee 3600 (1 gac).

DB_FILE_MULTIBLOCK_READ_COUNT <3HaYeHUE> - 3aaeT
MaKCHUMaJIbHOE KOJUYECTBO OJIOKOB, CUMTHIBAEMBIX B OJHOW OIEpaIriyd BBOJA-
BBIBOJIa B XOJI€ IOCJIENIOBATEIHLHOTO YTCHHS JAHHBIX .3HAYCHHUS TapaMerpa He
JIOJKHO TIPEBBINIATH 3HAYCHUS, YCTAHOBICHHOTO B OTMEPAIIMOHHON CHCTEME, U HE
nospkHOo npesbimath 3HaueHuss DB_BLOCK _BUFFERS/ 4 , xoTopoe ycTaHOBIICHO
paHee.

TRANSACTION_PER_ROLLBACK _SEGMENTS <3nauenue> - 3amaeT
MaKCHUMaJIbHOE KOJMYECTBO TPAH3AKIMH, KOTOPHIE MOTYT HCIOJB30BaTh OJUH
CETMEHT OTKaTa OJHOBPEMEHHO, PEKOMEHIYETCS OCTaBUTh 3HAYCHHE TI0
YMOJTYaHUIO.

LOG_SIMULTANEOUS COPIES <3nauenume> - 3aJaeT MaKCHMaJIbHOC

KOJIMYECTBO 3alle]0K KOMUpPOBaHUS Oy(depoB BOCCTAHOBJICHUS, AOCTYMHBIX IS
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OJTHOBPEMEHHOM 3aMUCHU BXOJOB KypHaJIa, PEKOMEH]IyeTCs OCTaBUTh 3HAUEHUE IO
YMOJTYaHUTO

LOG_CHECKPOINT_TIMEOUT <3nadueHwe> - 3amaeT BpeMs MEKIY
BBITIOJTHEHHEM KOHTPOJBHBIX TOYEK, PEKOMEHIYETCS OCTaBUTh 3HAYCHUE 10
ymordanuto, pasHoe 0.

OPTIMIZER_MODE <tun ontuMu3aTopa 3ampocoB>- 3a7aeT THI
ONITUMHU3aTOPa BBITIOJHEHHS 3apOCOB (ITaHa BBITIOJHEHHSI 3aIIPOCOB), KOTOPBIN
Oynet ucnoab3oBaH npu padore CYB/I.

Pexomennyetcst ucnonp3oBath T <CHOSE> - ontuMu3aTop 1O CTOMMOCTH,
KakK HauOoJsiee MpUEeMIIEMbIN C SdKOHOMUYECKON TOUKH 3PEHUS.

MOXHO yCTaHABIMBATh U UCTIOJIB30BATh IPYTUE ONTHMHU3ATOPHI 3aIPOCOB!
<ROLE> -nponykuuonnstit ontumuzatop, <FIRST_ROWS> - ontumu3zatop
YBEITUYHUBAIONTNI TTPON3BOIUTEILHOCTh BRIMOTHEHUS 3ampoca, <ALL_ROWS> -
ONTUMU3ATOP COKpaIIAOIIKi 001iee BpeMs BBHIIIOIHEHUS 3aIpoca.

PRE_PAGE_SGA <3HaueHme> - 33/1a€T PEKUM CTPAaHHUIHOTO OOMEHA C
CUCTEMHOM T100abHOM 00JIaCThIO MaMATH. PEKOMEHTyeTCSl YCTAaHOBUTH 3HAUCHUE
<Yes>, uro 3actaisger CYB]] Oracle mepeHOCHTh BCe CTpaHHIBI CHCTEMHOM
rJI00aTbHON 00JIaCTH B IAMSTh U TEM CaMbIM YBEIIMYUBATH MTPOU3BOAUTEIIBHOCTD
pabOThl CHCTEMBI.

SHARED_POOL_SIZE <3nauenue> - 3agaeT pa3Mep 001acT MaMsTH, B
KOTOPOU COJIEPKATCS COBMECTHO MCIOJIb3YEMbIE KYPCOPBI U XPAHUMBIE
npouexypbl SQL. JIms mpou3BoANTENbHON PAOOTH CHCTEMBI PEKOMEHIYETCS
YCTaHOBUTH 3HaUeHUE napamerpa He meHee 30 MOauT.

AnMuHHCTpaTOpy 0a3  JaHHBIX Oracle Takxke peKOMEHIyETCs
UCIOJIb30BaTh mporpammy Automatic Shared Memory Management s
KOH(pUTypanuu pabounx MapamMeTPOB C IENbI0 YMEHBIIICHUS JUCKOBBIX OTMEPAIlHii
YTCHHUH, COPTUPOBKH U TmepecTpoeHnss (OcoOOro BHUMAHHS  3aCIy)KHBACT
napametp: SGA_MAX SIZE <3HaueHue>, KOTOpHIA 3a7aeT B MPOIEHTAX IMPHU
YCTAaHOBKE CHUCTEMBI OOBEM ONEPATHBHOW MAMSTH, JOCTYMHBIA 0Oa3e MaHHBIX,

pPEKOMEHAyeTCsl yCTaHaBIMBaTh 3HaueHue B mpexaenax 60-80%.
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B cucteme mMoxeT OBITh HECKOJIBKO 0a3 JTaHHBIX, HO KaXJas U3 HUX JOJKHA
HUMETh CBOE UMSI.

[Tocne ycTaHOBKM CUCTEMBI M CO3JaHUsI 0a3bl JAHHBIX aJAMUHHUCTpATOp 0a3
JaHHBIX CO3JaeT JUIS KaKIOW 0a3bl JaHHBIX IMOJIb3oBaTeNel (YUeTHBIE 3amUCch
M0JIb30BAaTEICH ), UCITOJIb3YsI KOMAHIbI:

CREATE USER <ums monb30BaTemns>

IDENTIFIED by <napoin>
VYyeTHas 3amnuch TOJIB30BATENs BKIIOYAET. HMMS MOJb30BATENs; Mapoib
JocTyna K CHUCTEME, pa3Mep TaOJIMYHOTO MPOCTPAHCTRA, B KOTOPOM
MOJIb30BATENh MOXKET CO3/1aBaTh 0OBEKThI 0a3bl JAHHBIX; IPUBWIETUH U T. 1.

AnMmuHucTpatop 0a3 JaHHBIX JOJDKEH JaTh KaXJIOMY TOJIb30BaTENIO
HEO0O0XO/IUMbIe TPUBWIETUH CUCTEMHOT'O U OOBEKTHOTO YPOBHEU, MO3BOJIAIONINE
MoJIb30BaTeNI0 ucnoiab30Bath kKoMmauasl CYBJl u pabotath ¢ oObekTamu 0Oa3bl
JAHHBIX, CO3/1aBaTh U U3MEHSTH UX.

[IpuBmiernu CUCTEMHOTO YPOBHs, KOTOphIX Oomnee 80, MTO3BOJISTIOT
ITOJIH30BATEII0 B CBOCH pabOTe MCIOJIB30BaTh onpeaeiaeHabie komauasl CYBJ] SQL
Server, a mpUBWIETHMH OOBEKTHOTO YPOBHS IMO3BOJSIIOT paboTaTth ¢ 00bEKTaAMU
0a3bl TaHHBIX U BBHIMOIHATH C HHIMU COOTBETCTBYIOIINE JIEUCTBUS

Crnenyer UuMeTh B BH]Y, UTO MOKA MOJIb30BATEb HE MOJYUYUT [0 MEHbIIEH Mepe
OJIHY TIPUBWJIETUIO CHCTEMHOI'O YPOBHSI, OH HE CMOXET paboTaTh ¢ 0a30i TaHHBIX.
OcHOBHasi MPUBUWJIETUSI CUCTEMHOTO YPOBHS, KOTOPYIO JIOJDKHA MMETh ydeTHas
3amuch  Kaxkaoro  moib3oBatens, 310 CREATE SESSION — B03MOXXHOCTH
CO3/IaHUs CE€aHCa CBSA3M MOJIb30BaTeNs ¢ 0a30i JaHHBIX;

Jlnst co3maHust mpolueayp W co3laHusi Tabaui B cocTaBe 0a3bl JaHHBIX,
MOJIb30BaTeNb JOJKEH HWMETh COOTBETCTBEHHO CIIEIYIOIIHE MPUBUIETUHU
cucremuoro ypoBusi: CREATE PROCEDURE, CREATE TABLE

JUis  mpenocTaBieHHs] TOJIb30BATENI0 TMPUBWIETUU  CUCTEMHOTO  YPOBHS
aIMUHHACTpATOp 0a3bl MaHHBIX Hcmoib3yeT komMaHay GRANT, ykasemBas mpu 31oM

Ha3BaHWC NIPUBWICTU 1 UMs TTIOJIE30BATEII, KOTOPOMY OHa ITPEAOCTABIICTCAL
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Jlns  mpenocTaBieHrs KakoW-TOO MPUBIIIETUH CHCTEMHOTO YPOBHSI BCEM TIOJTB30BATENISIM
0asbl JTaHHBIX (CYIICCTBYFOIIMM ¥ CO3/IABACMBbIM B OY/IyIlieM), BMECTO MMCHH KOHKPETHOTO
TIOJTB30BATEI ClienyeT ykasarh ciioBo <PUBLIC>.

K ocHOBHBIM mNpUBUIETUSIM OOBEKTHOTO YPOBHS, KOTOPBIE aJMUHUCTPATOP
0a3bl JaHHBIX MOXET NPEJOCTaBUTh IOJIb30BATENIO, CJIEAYET OTHECTHU
cleayronue:

ALL- npenocraBieHue Bcex NpUBUIETUd 0OBEKTHOTO YPOBHS;

ALTER - uzmensats tabauLsl;

DELETE - ynansate u3 TaGiauibl CTPOKH;

EXECUTE - BeI3BIBaTH IPOTICAYPHI OOMEHA,;

INDEX — co3naBath HHIEKCHI Ha TaOJIUIAX BIAJEIbIA;

INSERT- BCTaBisITh CTPOKH B TAOJIHILY;

SELECT — nenath 3ampoc K JaHHBIM TaOJIUIBI 0a3bl JaHHBIX;

REFERENCES - ob6pammatscs kK 00beKTaM APyTOro Moab30BaTeNs;

UPDATE - 0GHOBIATH CTPOKH B TaOJIHIIE.

Jis  mpenocTaBieHUs]  MOJIB30BATENI0 NPUBWIETMH  OOBEKTHOTO  YPOBHS
aIMUHHACTpATOp Oa3pl MaHHBIX ucnonbdyeT komaHnry GRANT, ykasbBas mpu 31oM
Ha3BaHWE  TPUBIIETMM  OOBEKTHOIO YPOBHSA M WMSl  TOJB30BATENs, KOTOPOMY OHa
TPEIOCTARTISIETCSL.

JIiss M3BATUS Yy TOJIH30BATEIN TMPHUBHICTUH CUCTEMHOTO (WM OOBEKTHOTO)
YpOBHSI aIMUHUCTpATOp 0a3pl JaHHBIX ucnonb3yeT komanny REVOKE, yka3siBas
IpU 3TOM Ha3BaHUE M3bIMAEMON MPUBUIECTUU U UM IOJIB30BATENS, Y KOTOPOTO
OHA U3bIMAETCH.

Heckonbko nOpuBUIIETMI OJHOTO YPOBHSA aJAMUHHCTpaTOp 0a3bl JaHHBIX
MOXET 00bEIUHUTH B pOJu. Poau — 3TO COBOKYMHOCTb MPUBUIETUN CUCTEMHOTO
1 00BEKTHOTO YPOBHEH, KOTOPbIE OBLIU CTPYIIHUPOBAHBI AIMUHUCTPATOPOM Oa3bl
JAHHBIX TIOJ OJHUM HMEHEM, YTOObl  CYIIECTBEHHO YIPOCTUTH MPOIECC
MPEAOCTABICHUSI U OTMEHBI 3TUX MPUBUIIETUN y ToJib3oBaTeneit. J[iist co3ganus
ponu ucrnonb3yercss komanna: CREATE ROLE <ums ponmw>, a mns ynmaneHus

pomu komanma: DROP ROLE <ums ponw>. Jlnis mpenocTaBiaeHUs MOIh30BATEIIO
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W  cpasy HECKOJIBKUM  TIOJTh30BATEIISIM ~ OJIMHAKOBBIX  posieit  (Habopa
OJIMHAKOBBIX MPUBWIICTHH) UCcTIOIB3yeTcs komanaa GRANT,

JIist cMeHBl Tapojs  MOJb30BaTeNs, pa3Mepa 3aJaHHOTO IO YMOJTYAHHIO
Ta0JIMYHOTO TIPOCTPAHCTBA M KBOTHI MAMSTH,  HCIOJB3YETCS CIEIYIOIast
komaHma: ALTER USER <ums monp3oBatemns>.

IDENTIFIED by <napois>
IMpumep 3.1 Coznaiite monp3oBarenei US1, US2, US3 COOTBETCTBEHHO C
MapoJisMA TPUBET1, MPUBETZ, MPUBET3 U MPEAOCTABLTE KAKIOMY U3 HUX TI0 TPH
MIPUBUJIETHH CHCTEMHOTO YPOBHSI

Pemenne. SQL> CREAFE USER usl
IDENTIFIED by mpuserl
CREAFE USER us2
IDENTIFIED by npuset2
CREAFE USER us3
IDENTIFIED by mpuset3
SQL> GRANT CREAFE SESSION,
CREATE TABLE,
CREATE PROCEDURE,
TO usl, us2, us3.
JIsis BBISBIICHUS Y3KHX MECT CHCTEMBbI C IEJIbI0 YMEHBIICHHS BPEMEHU

peakiMM  CUCTEMbl ~ HAa  3alpochl  TOJIb30BaTelliel W yBEJIMYCHUS
MPOU3BOAUTEIILHOCTH PA0OThI, aAMUHUCTPATOPY CHUCTEMY U aIMUHUCTpPATOpPy 0a3
JaHHBIX CIIelyeT HCIoyib3oBaTh mporpammy Oracle Sever Manager, xoropas
BXOJIUT B cocTaB mporpammHoro ob6ecredenuss CYBJl u sBaseTcs IEHHBIM
MHCTPYMEHTAJbHBIM CPEICTBOM, CIIOCOOCTBYIOIIMM IMOUCKY y3KHX MeECT B 0aze
TaHHBIX. B rTpaduyeckom pexuMme IMporpamMmma MOAAEPKUBACT MOHUTOPHI.
KaHaja CBS3H; IJIAHUPOBIMKA, BBOJIa-BbIBOJIA (DAilyIOB; 3allleNKy; K3IIa
OnbMMoTeKH; OJOKUPOBKH, TIpOIlecca; OdYepeau; OTKaTa, ceaHca, COBMECTHO
UCTIONB3yeMOTo cepBepa; obmactu SQL; crctemMHOro BBOMA-BHIBOMA;, CHUCTEMHOU
CTaTUCTUKH, JIOCTyNa K TaOjuilaM; TaOJIWYHOTO MPOCTPAHCTBA DTU MOHUTOPHI

AOBOJIBHO ITPOCTHI B UCITOJIB30BAHWH, 4 HPOHCCC UX 3allyCKa IIOYTHU UJICHTHUYCH.
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[Tporpamma Oracle Sever Manager mo3BoJSICT MOJIYYUTh CTATHCTHYCCKUC
OTYeThl 00 HCHOJb30BaHUU  (PalaoB 0a3bl JAHHBIX W OIEHUTH CIEAYIOUIUE
napaMeTphl:

* YpOBEHb KOHKYPEHIIUH 3a UCIOJIb30BaHUE TJI00ATbHON CUCTEMHOMN 00J1acTH

MaMsITH;

* cpeaHee BpeMs JOCTyna K TUCKaM;

* cpeaHee BpeMsi paboThl IEHTPATILHOTO POIIECCOPa,;

* YPOBEHb UCMOJIL30BAHUS PECYPCOB 0a3bl TaHHBIX, TAOJHI], UHIEKCOB U T. II..
baza mamnbix Oracle conepxut OosbliON HAO0OpP JMHAMHYCCKHX TaOJUII,

KOTOPBIE TOMOTAIOT AJIMUHUCTPATOPY 0a3bl JAHHBIX OIIEHUTH MPOU3BOJUTEIHLHOCTD

paboOThl  OCHOBHBIX KOMIIOHEHT CHCTeMbl. PaccMOTpUM Ha3HaYy€HUE HEKOTOPBIX

OCHOBHBIX TaOJIHII;

e tabymma VSSESSION _WAIT coaepxut nahopMaIuto, TOMOTAOITY IO
KOHTPOJIMPOBATh HACTPOUKH 0a3bl JAHHBIX U BBISIBUTH MPOOJIEMEBI C IEHTPATHHBIM
MIPOIIECCOPOM, MAMSITHIO, IUCKaMU, (paiiamMu, a TaKxke MPoOJIeMbl KOHKYPEHIIUH 32
pecypchl 0a3bl JaHHBIX, OIICHUTH 3aJE€PKKU K TPOLIECCOPY, MaMITH, TUCKaAM;

e Tabnuia VSDATAFILE conepxxut nH(pOpMAITHITO, TOMOTAIONIYIO
KOHTPOJIUPOBATHh HACTPOUKH TMCKOBOI'O BBOJIa-BbIBOJIa Oa3bl TAHHBIX, OJTHAKO OHA
JOCTYIHBI TOJBKO MOIb30BaTeio SY'S 1 11000My MOJIB30BATENIO, KOTOPOMY
npenoctasieHa npusmwierns SELECT ANY TABLE.

* tabmutia VSWAITSTAT coaepxut uHGOpPMAITUIO, TTO3BOJISIONIYIO
KOHTPOJIUPOBATh KOHKYPEHIIMIO 3a CETMEHTHI oTKaTa. CerMeHThl OTKaTa
BBITIOJTHSIFOT BXKHYIO POJIb IO XpaHEHUIO Bcell nHpopMaru, HeoOX0AUMOM 1St
OTMEHBI TPAH3aKIUH JI0 BBOJA HA AUCK BCeX OOHOBIIEHUMN. [I0CKONBbKY CerMeHThI
OTKaTa JIOJKHBI XPaHUTh BCIO ATY HH(OPMAIINIO, OHU YCTaHABIUBAIOTCS 11O
pa3Mepy B COOTBETCTBUU C TUMMMYHBIMHU TPAH3aKIHUIMHU, KOTOPbIE UMEIOT MECTO B
0ase JaHHBIX.

B Ta6n. 14.1 npuBeneHbl 3HAYEHHUS YHUCIA CETMEHTOB OTKaTa, KOTOpbIE
peKOMEHIyeTCcsl UMeTh IS 0a3el qanHbpix Oracle, B 3aBucumocTm oOT umcia

OJHOBPEMEHHO MPOUCXOAAIINX TPAH3AKIUM.
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Tabmuma 14.1
Be10op urciia cermMeHTOB OTKata s 6a3el naHHbIX Oracle

Yucno OJTHOBPEMEHHO MPOUCXOIAIINX | PekoMeHIyeMoe KOJIMIeCTBO
TpaH3aKIHH CErMEHTOB OTKAaTa
1-16 4
17-32 8
33 u Ooee 12

Baxxnoii yacteio 06a3bl JaHHBIX, KPOME CETMEHTOB OTKaTa, SBISIOTCS >KypHAIIbI
BOCCTAHOBIICHUS.. B HUX (UKCHUPYIOTCS BCE W3MEHEHHUs JAHHBIX, KOTOPhIE MOTYT
MCMOJIBb30BaThCs Ul BOCCTAHOBJIEHHs 0a3bl AHHBIX, €CIM pa3pyLlIUTCs JHOO OHA,
0o Bcsi cucteMa KoOHKypeHLMs 3a JKypHajbl BOCCTAHOBJIEHHS OYEHb PEIKO
MPUBOJIUT K TIOTEPE MPOU3BOAUTEILHOCTH, XOTS Takas BO3MOKHOCTb CYILECTBYET.

Jlnst Toro, 4toOBI TMpOILIECC MOT BBIMOJIHUTH 3aMUCh B Oydepsl KypHaia
BOCCTAHOBJICHUS, OH JOJDKEH NPUOOPECTH 3auyenKy, KOTopas MpelCTaBIsIeT coOou
METKY-3all0OJIHUTENb B MaMATH. Kak TOJIBKO 3alenka NpuoOpeTeHa, Ooneparop
s3pika SQL, BBIMOIHAEMBIN MPOLIECCOM, 3alMCHIBAECTCS B KYPHAT BOCCTAHOBJICHUS,
a 3aTeM BbINoJIHsAeTCS. Eciu TpaH3akius 3aBepIiaeTcs yenenrHo, To Oydep xxypHaia
BOCCTAHOBJICHUS 3allMChIBAaeTCd Ha JAWUCK. Ecnm mpouecc He MOXET MOJIyYUTh
3allleJIKy, OH JIOJKEH 0XKHJIaTh HEOOJIBIIOE BPEMSI.

baza mammpix Oracle momkHa uMeTh aBa win Oojee QailioB KypHaia
BoccTaHoBieHud. [lo mepe 3amonHeHuss Oydepa >KypHala BOCCTAaHOBIICHHSI OH
BBIBOJUTCS B OJMH u3 (ailjioB >XKypHaia BoccTaHoBIeHUs. Kak Tonbko daiin
’KypHajia BOCCTAHOBJIEHUS OyaeT 3amojHeH, Oydep KypHajra HayMHAET
3amuCchIBaTh B Jpyroi ain xypHan. Ecium cymecTBylOT HECKOJBKO (hailioB
KypHasa, To 0a3a JaHHBIX HUKIMYECKHA OOpallaeTcsl K KaKI0OMYy U3 HUX, IPEX/e
YeM BO3BPATUTCA K MEpBOMY (ailily )KypHajla BOCCTAHOBJICHUS.

PekoMmeHayeTcs MCHONIB30BaTh TAaKOM BAapUAaHT  OpraHM3alMM  JKypHaja
BOCCTAHOBJIEHUS], PU KOTOPOM HMEIOTCA JBa (haiiyia KypHaja BOCCTAHOBJICHHS,
pacnpeneNieHHble M0 JBYM OTAEJBHBIX JUCKaM, KOTOpbIE HE COIEp)KaT IPYrHx
(aitnioB 0a3bl JaHHBIX. 3alUCU ApPXMBHBIX JKYPHAJIOB CIEAyeT Pa3MECTUTh Ha
TpeTheM Jucke. BaxkHo, 4T0OBI HE OBUIO KOHKYPEHIIMHA MEXKY 3ampocamu K (aiinam

KypHaja BOCCTaHOBIICHUS U (aiiyam 0a3bl JaHHBIX.
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[TosTomy cremyeT coONIfOaTh CIEAYIONIME JBa TMpaBWiia JJIs OpraHU3aIlluu
paboOTHI )KypHaja BOCCTAHOBJICHHUS .

* HE PEKOMEHIYeTCS XpaHUTh JBa TOCIEIOBATENbHBIX (aiia XypHaia
BOCCTAaHOBJICHHS Ha OJJHOM M TOM XK€ JIFCKE,

* yucno (ailyioB KypHaJIa BOCCTAHOBJICHUSI JTOJDKHO OBITH KPATHBIM YUCITY
JMCKOB, WCIONB3YEMBIX NJIi MX XPAaHEHWS, C TENbI0 BBIPABHUBAHHS 3arpy3Ku
TIMCKOB

Ocoboe BHUMaHUE CJEAYyeT YIENUTh OpraHu3aluu pabOThl CHUCTEMHOMN
rinobaneHON oOmactu (System Global Area- SGA) nmamsitu CYBJ1 Oracle.

Pexomennyercst cucrtemMHyro riobanbpHyro oOmacte mamsatu CYBJI Oracle
MOJTHOCTHIO pa3MeNIaTh B OMEPATUBHON MaMsITH, YTOOBI 00ECTICUUTH ONTUMATBLHYIO
MPOU3BOUTEILHOCTh Bcei cucTeMbl Ecnmu ke Bcro obmacte SGA He ymaercs
pPa3MECTHUTh B ONIEPATHBHON MaMATH CUCTEMBI B 4acTh SGA Oynmer pa3mereHa Ha
JUMCK, TO 0a3a JaHHbIX OyneT padotaTh MeHee 3((PEKTUBHO, UEM HTO BO3ZMOXKHO.
Ecmu ycranoButh B daitne init.ora mapamerp PRE_PAGE_SGA = YES, T0 MoXHO
aBTOMaTUYECKU CUHMTHIBaTh BCIO 00jactTh SGA B oONMepaTUBHYI MaMATh MpHU
3amycke 0a3bl JaHHBIX. YMEHbIIeHHE pa3zmepa oOmactu SGA, Kak TpaBuUio,
MPUBOIUT K CHUKEHUIO MPOU3BOIUTEIHHOCTH.

UYtoOBl 3HATH, CKOJBKO OMEPATUBHOW MaMSITH paclpeieieHo s o0iacTu
SGA, M0OXHO BOCTIOITB30BaThCS CIIEAYIOMICH KOMaHI0M:

SVRMGR> SHO W SGA
CucremHas riobdanpHasi 00JaCTh TaMSITH COCTOUT U3 YEThIpeX yacTeil: OydepHbIi
Kol 0a3bl JaHHBIX, Oydep KypHana BOCCTAHOBJICHUS, COBMECTHO HCHOIb3yEeMbIi
yJT ¥ KyPCOPBL.

Bydepusbrii ko1 6a3bl JaHHBIX — 3TO O0JIACTH MaMSITH, KOTOpas OOecreurBacT
XpaHeHue OJIOKOB NTaHHBIX, CUMTAHHBIX C JIMCKAa U KOTOpPHIE HAmMOOJee JacTo
UCmoNb3yoTca. OH TakXke XpaHUT BCE HW3MEHEHHUsS, KOTOpHIE elle He ObuIH
3aIMCaHbl Ha JUCK.

[Tapamerp DB_BLOCK_SIZE aiina INIT.ORA onpenensetr pasmep Oydepos

0a3 maHHBIX MPU CO3MaHUM 0a3bl JaHHBIX, a mapameTp DB_BLOCK_BUFFERS daiina
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INIT.ORA ompezensier uncio 0ydepoB 6a3 naHHbix. [lonmydeHHOE MpoU3BeieHNE 3HAUCHUI
TUX TapaMeTpoB MpEeACTaBiIsAeT co00M o0muil 00beM MaMsITH, KOTOPHIA 3aHHMAeT
OydepHbIii K311 0a3bl JaHHBIX.

Bydep xxypHana BocCTaHOBIEHHUS - 3TO 00JIACTh MaMATH, B KOTOPOU XpaHUTCS
BCsl HH(GOpMalKs BOCCTAHOBJIEHUS MEPE]l €€ 3aMuCchio B (pailiibl xKypHaa
BOCCTAHOBJICHHS. DTUM pa3MEpPOM YIPABISET 3HAUCHHUE TapameTpa
LOG_BUFFER daiina INIT.ORA, xoTopslii 3aaeTcs B OaiiTax M JOIKECH OBITh
kpatabM mapametpy DB_BLOCK_SIZE. Tabmuma SYS.VSSYSSTAT comepxut
CTATUCTUYECKUE JaHHBIC 0 paboTe Oydepa )KypHalia BOCCTAaHOBICHUS

Jlist ycTpaHeHusi KOHKypeHIMH 3a Oydep *KypHana BOCCTAHOBIEHHUS CIEAyeT

yBenmmunTh 3HadeHue mapamerpa LOG_BUFFER B gaiine INIT.ORA

COBMECTHO MCTOIB3YEMBIH ITyJT - 3TO 00JacTh maMstu B SGA, oTBecHHAS IS
obmacreir SQL, mnsa maketoB u mpoueayp PL/SQL, a Taxxke mius uHpopmanmuu
OJIOKMPOBKH, CIIOBAps TaHHBIX U K311a OMOMoTeku. OHa COAEPKUT TpU 00JIaCTH:

*uH(pOopMaIus K3111a OUOIUOTEKH,

e yH(popMaIus K3I11a CI0Baps;

euH(pOpMaITUs CceaHca.

PaSMCp COBMCCTHO HCITIOJIB3YEMOT'O ITyJIa ONPCACIACTCA 3HAYCHUEM I1apaMeTpa

SHARED_POOL_SIZE @aiina INIT.ORA u uzmepsiercs B 6aiitax

Kypcopst — 3T0 neckpunropsl mwin ykazarenu Ha obmacte SQL B obmactu SGA.
Yem Oosnbiie KypcopoB OyJeT OTKPHITO Ui CeaHca, TeM 0oJblie MoTpedyeTcs mamsTu
A7sL  ATOTO CeaHca, YTo B CBOK Oyepe/b O3HayaeT 0Oojiee BBHICOKUME TPeOOBAHUS K
TAMSTH, TPEIBIBISEMbIC MPUIOKEHHEM. ECITH OTKPHITO CIUITKOM MHOTO KYPCOPOB, TO
Oracle moxer HayaTh BBITPYkaTh WHOOPMALHUIO M3 COBMECTHO HCIOJIB3YyEMOTO ITyJIa,
TIBITAsICh OTBECTH OOJNBINNI 00bEM MaMATH JUI KYyPCOPOB.

[Ipu 3a1aHUN KypCOPOB CIAEAYET COOMIOAATH CIENYIOMNE TPHHITHITHL:
*TI0 BO3MOKHOCTH SIBHO OTKPBIBAHTE KypCOp;
*€CJIM HET HENOCTaTKa B MaMSTH, HE 3aKphIBANTE KypCcOp MPH YCIOBUHU, YTO OH
OyJeT UCTOIb30BaTHCS CHOBA,
* IBHO 3aKpPhIBATE KypCcOp, MOTHOCTHIO 3aKOHYHB C HUM paboTy;
* OTPAaHUYMBANTE YUCIIO OJJHOBPEMEHHO OTKPBITHIX KypPCOPOB C TIEIBI0 OTPaHUYCHUS
TpeOOBaHUM K MTaMSITH.
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CrnenyeT MMeTh B BHAY, 4TO 0a3a JaHHBIX OYCHb MHTCHCHBHO HCITIOJB3yeT
JVCKOBBIA BBOJ-BBIBOJI, TOCKOJIbKY OOJIBIIMHCTBO OIEpAIlMii CBSI3aHO C YTCHHEM
uH(OPMAIMH C JUCKOB U 3alMChIO Ha HUX JIJIS COXPAHEHMS I BBIOOPKU JTaHHBIX.

[lpu ycraHOBKe W HACTpoiike (aijioB 0a3bl JAHHBIX, C IEIBI0 YBEITUUCHUS
MPOM3BOJIUTEIBHOCTH PA0OTBI  JTUCKOBOHM  IOJCHUCTEMBI, CIEAYeT COOJIOAaTh
CJIC/TYIOIINE TPaBHJIA;

*C03/1aBaTh OT/AEIbHbIC TaOJMYHbIE IPOCTPAHCTBA IS TAOJIHIL U HHICKCOB;

* pa3MelIaTh TaOJMIbl U HHACKCHI Ha Pa3HBIX (DU3MYECKUX AHCKAX;

* XpaHUTh KYPHAIBI BOCCTAHOBJICHUS M CETMEHTBI OTKAaTa Ha Pa3HBbIX JUCKAX;
etomeIath mporpammsel Oracle u daiinbl JaHHBIX 0a3bl JaHHBIX HA Pa3HbIC IUCKU,
* pactpenesaTh  (PU3MYSCKHE JHUCKH  MEXIYy HECKOJBKUMH  JTUCKOBBIMHU
KOHTPOJUIEPaMHU JIJIsi 00SCIICUCHHSI HAMTYYIIeH MPONU3BOJAUTEIIBHOCTH JTUCKOB; |

* HEC YCTaHABJIMBATh IMAKEThl MPOTPaMM JPYTHUX pPa3paOdOTINKOB HA JTUCKH C
nanaeiMu Oracle.

Jleknusa 15. Opranmsanusa unHpopMmannoHHoii Oe3somacHoctn ACOUmY. Onenka
CTeNeHH KOMIBIOTEPHBIX Yrpo3 # Yysa3Bumoct pecypcoB ACOHnY. IlpuHnmunsi
¢popmMupoBaHHMsI NOJMTHKH HHMOPMALMOHHOW  0€30IIaCHOCTH ¥  OPraHM3alMH
MHOTO0ypoBHeBoil 3ammThl HHpopmManun B ACOUnY. IlpaBuia opranuzanuu napojabHoi
cUCTeMbl 321U Tl HHpopManun Ha cepeepe ACOUnY

15.1 IlpaBoBoe o0ecnieyeHHe U CTAHAAPTH3ALUSA
B c(epe 3alMTHI HH(POPMALMY.
OcHoBoronararonmMMy TOKyMEeHTamMu 1o 3amurte uadopmainuu B Poccuiickoit

denepanuiu ABISIOTCS
o Koncturynus Poccuiickoit @eaeparnuu ot 25 nexadps 1993 (mpunsita
BCEHAPOIHBIM ToiocoBanureM 12 nexadpst 1993 rona) ¢ mocieayonmmMu
U3MCHEHHUSIMU U TIOTIPaBKaMHU.
e Konnenus HanonanbsHoM 6e3onacHoctu Poccuiickoit @enepanuu, kotopas
yrBepxkacHa 14 saBaps 2000 romxa IIpesuaenTom Poccutickoit deneparnum. .
e JlokTpuHa nHpopManmoHHON 6e3omacHocTH Poccuiickoit deaepanuu, KoTopas
ytBepxkaeHa 9 centsops 2000 roma IIpe3snaentom Poccuiickoit deneparun
Ne T1p-1895. B conepkannu JJokTpuHBI 0c000 ClieTyeT 0OpaTuTh BHUMaHUE Ha
OpraHU3aIMOHHO-TEXHUYECKHUE U TIPABOBBIE METO/IbI 00ECIICUCHUS
nH(pOpMaIIMOHHOM 0€301aCHOCTH.

Opranu3aioHHO-TEXHUUECKUE METO/IbI 00ecTieueHus] HH(POPMAIIMOHHOM
0€30MacHOCTH BKJIIOYAIOT: CO3JJaHHUE CUCTEMbI HH(OPMAIMOHHON O€30MacHOCTH

1 €C IOCTOAHHOC COBCPHICHCTBOBAHUC, ITPCAOTBPAIICHNC HCCAHKIMOHUPOBAHHOI'O
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JocTyna K 00padaTbiBaemMoit HHGOpMAaIUK, KOHTPOJIb 32 IEUCTBUSMHU MEPCOHAIA,

HMMEIONIET0 TOCTYH K MH(pOpMaIKM, MOATOTOBKA KaJIpOB B 00J1aCTH 00eCTIeUeHUs
MH(POPMAIIMOHHON 0€30TaCHOCTH,

[IpaBoBbBIe MeTOABI OOecTIeUeHUs] HH(POPMAITMOHHOW 0€301TacCHOCTH
MpeayCcMaTpUBaIOT pa3pabOTKy MPABOBBIX aKTOB, PErNIAMEHTUPYIONTUX OTHOIICHHS
B chepe mHDopManuoHHBIX TexHomorui (UT) u pa3paboTKy HOpMATUBHBIX
METOJUYECKUX TOKYMEHTOB MO BOmpocaM UHGOPMAIMOHHON O€30MMacHOCTH.

I'ocrexxomuccuent Poccun pa3paboTan 1 onyOJMKOBAaH P PYKOBOASIIKX
JIOKYMEHTOB, MOCBSIIEHHBIX BOMPOCaM 3alIUThl UHPOPMAIUU OT
HECAaHKIMOHUPOBAHHOTO AocTyna. CorjaacHo 3TUX TIOKYMEHTOB, B Poccun
MPEAYCMOTPEHBl TPU TPYIIBI U I€BATH KIACCOB 3allUIIIEHHOCTH
aBTOMATHU3UPOBAHHBIX HH(popManHoHHBIX cucteM (AVC) ot
HECAaHKIIMOHUPOBAHHOIO 0CcTyna K uHpopmanuu. [Ipu 3ToM KakIbIi Kiace
sammmeHHocTH AVC xapakTepu3yeTcs OnpeaeieHHOM COBOKYITHOCTBIO
TpeOOBaHUM K CPECTBAM 3aIUTHI.

B npenenax xaxaoi rpynmnsl cOONIOAETCs UEpapXus KIACCOB 3alUIIICHHOCTH
ANC. B nokymeHTax MCHOJB3YIOTCS ClEAyIoIIMe 0003HaueHus: udpa — HOMEp
rpynimbl, a OykBa - HOMep Kiacca BHyTpu rpymmbl. Hampumep: 1A - kimacc «A»
nepBoi rpymmnbl, 1b - knacc «b» mepBoil rpynIibl U T.1..

['pynmna «1» umeeT BBICHIYIO CTENEHb 3alIMINEHHOCTH cpeau Bcex rpymnmn. Kiacc
«A» COOTBETCTBYET BBICIICH CTENEHU 3alTUIIIEHHOCTH B TPYIIIE.

Ocob6ennoctu rpynmn 3amuiieHHOCcTH AVC cocTosT B clienyroIeM:
eficpBasl TIpynmna BKIKYAeT MHoromnoJjb3oBarenbckue ANMC, B KOTOpBIX
OJIHOBPEMEHHO 0OpalaThiBaeTCsi U XpaHUTCS HUHGOpPMAILMS Pa3HBIX YpOBHEH
KoHpuaeHManbHOCTU. [lonb30BaTen UMEIOT pa3HbIe MpaBa JOCTyNa, a TIpyIa
COAEPKUT MATh KitaccoB 1A, 1b, 1B, 1I', 1/1;

e BTOpasi Trpylna BKJIKYaeT MHOromnojb3oBateibckue AWMC, B  KOTOpBIX
MOJIb30BATENIM UMEIOT OJMHAKOBBIE MOJHOMOYMS JOCTYIMA KO BCe MH(pOpMAIlnH,
oOpabateiBaemoii u xpanumord B AUMC,, Ha HOCUTENSIX Pa3TUYHOTO YPOBHS

KOH(UICHIINATBFHOCTH, a TPYIIa COACPXKUT IBa kinacca 2A u 2b;

60



e TpeThsa rpymnmna BkiaoyaeT AMC, B KOTOpeIX palOoTaeT OJUH MOJb30BaTENb,
JOMYILEHHBIA KO Bcell MHGPOpMAIUU, pa3MELIEHHON Ha HOCUTEIISIX OJHOTO YPOBHS
KOH(HUICHIINATLHOCTH, TPYIIa COMCPXKUT aBa kiacca. 3A u 3b.

AHanu3 JTOKYMEHTOB, KacalolllMXCS BOMPOCOB CTaHJApPTU3AIMUA  3allUThI
KOMIBIOTEPHOW HH(POpMAINU, TOKAa3bIBA€T, YTO  BCE JIOKYMEHTBHl HMEIOT
MPAKTUYECKYI0 OPUEHTALIUIO U HAMIPABIICHBI HA PELICHUE CIIETYIOMUX MPOOIIeM:

- OlIEHKA CTeMNeHu yrpo3 uHdopmanuonnon 6ezomacHoctu UC;
- opranuzanus uHpopmannonHoi 6ezomacuoctu MG,

- OpraHu3allysi MHOrOYpOBHEBOM 3amuThl nHGopmanuu B UC.

15.2 Hudpopmanuonnasi 6e3onactHoctb ACOUNY

Cormacuo ['OCT P 50922-2006 «3amuta nadopmarmin. OCHOBHBIC TEPMHUHBI U
omnpeneNeHus», 3amuTa HHGOPMAIMU MPECTaBISIET CO0O0M AEsITENbHOCTh IO
NPEAOTBPAIICHUIO YTEUKU 3alllMInaeMoil nHGOpMalU U HECAHKIIMOHUPOBAHHBIX
BO3/IeiCTBUI Ha Hee. [enbio 3aimuTel HHGOPMAIIUU SIBISETCA COKpAIlleHHe yiepoa
JUISL BIIAJIENIbLIEB W TOJb30BaTeNed 3amuuaeMod uHGOpMalluu B pe3yibTare ee
BO3MOKHOW YTEUKH WJIA UCKAXKEHUS.

3ammTa MHPOPMALMU — 3TO KOMIUIEKC TEXHUYECKUX U OPTraHU3aIlMOHHBIX
MEpONPUATUN, HAIpaBJIECHHBIX Ha olOecrneueHue MHGOPMAIMOHHON 0€30MacHOCTHU

1 HEUTpaNIu3amuio yrpo3 HHHOPMAIMOHHON 0€30IMacHOCTH.

Cormacao 'OCT P UCO/M3BK 17799-2005 «MubopmanmoHHass TEXHOIOTHS.
[IpakTuueckue npaBuia ynpasieHus MHOOpMaMOHHONW Oe3omacHOCThIO» , Ub—
ATO 3alllMIIEHHOCTh JAHHBIX M TOJAJIEPKUBAIONICH HUHPPACTPYKTYphl OT
CIy4allHbIX WA  MNPEJHAMEPEHHBIX  BO3JNCHUCTBUUA  €CTECTBEHHOTO  WJIHU
HUCKYCCTBEHHOIr0 xapakrtepa. MHpopmaimonHas 0€30MacHOCTb MpPeayCMaTpUBAET
obOecrieueHue KOH(PUACHIIMATBHOCTH, LETTOCTHOCTH u JIOCTYITHOCTH

MH()OPMALIMOHHBIX PECYPCOB U MOJEPKUBAIOIIEH X UHPPACTPYKTYPHI.
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KonduaenunanbHocts uHOpMauM O3HAYaeT 3allUTy UHPOPMAIUU OT
HECAHKIIMOHUPOBAHHOTO JOCTYIIA.

[lenocTHOCT, HMH(pOpPMAIIUK O3HAYAET, YTO JaHHBIE, KOTOPbIE€ HAXOJATCS Ha
cepBepe ceTu, 00J1alaloT CBOMCTBAMU HEMPOTHBOPEUMBOCTHU, 3AIIUIICHHOCTH U
akTyanbHOCTU. [Ipy 3TOM aKkTyallbHOCTh MOAPA3yMEBAET, UTO 3HAUYEHUS JTAHHBIX
COOTBETCTBYIOT TEKYIIEMY COCTOSIHUIO 00BEKTa, KOTOPbIN OHU OMUCKHIBAIOT.

JloctynHocTs WHGpOpPMAIIUM O3HA4YaeT, 4YTO JieTalbHbIH aBTOPWU30BAHHBIM
MOJIb30BaTEIh CETH HMEET BO3MOXKHOCTh B TMPUEMIIEMOE BpeMs MOJYyYUTh

Tpedyemyro eMy MH(OpMaIIKIO, HAXOASIIYIOCS Ha CEpBEpPE CETH.

15.3 Moaeab uHGpOpMALIMOHHOI 0€30MaCHOCTH
bazoBass monens Ub, paspaborannas P. Kimiemencom, u nmpenHazHaueHHas IS
onucaHusi HaOOpa MapaMeTpoB, KOTOPBIE CIEAYET YUUTHIBATh MPU OPraHU3AIIH
cucteMbl nHGopManmoHHo 6e3omacHoct ACOUnY, umeer cienyronmii BUaI:
S=(R)Y,Z\V,B) (15.1)
rjae. S- Habop mapaMeTpoB HHPOPMAITMOHHON 0€30ITaCHOCTH CHCTEMB,

R - HaOop 3amuuiaeMbIx pecypcoB HHPOPMAITMOHHON CUCTEMBI;

Y - HaOop yrpo3 nuHPOPMAIIMOHHON CUCTEMBI;

Z - HabOp CPEJCTB 3alTUTHI 151 oOecredeHuss WHGOPMAIMOHHON 0€30MacHOCTH,
V - Habop ySI3BHMBIX MECT B COCTAaBE PECYPCOB CHCTEMBI, MPEACTABIISIIONTUX
coboi TyTH JUIsi BO3MOXXHOTO TPOHUKHOBEHHUSI TMOTEHIUAIBHBIX YIPO3 B
MH(OPMAIIMOHHYIO CUCTEMY;

B - HabGop GaphepoB, MpEaCTaABIAIONINX CO00i MecTa B MHGOPMAITMOHHON
CHUCTEME, B KOTOpHIE CIEAYeT YCTAHOBUThH CPEACTBA 3AIIUTHI sl 00ecTieUeHUs
3aIUTHl MHPOPMAITUU OT BO3MOXKHON peanu3alnu yrpos.

Kak mpaBwio, B cocTaB 3alllMIIa€MbIX PECYpPCOB  BKIIOYAIOT  BCE
MHQOpPMAIIMOHHBIE PECypChl, a TaKXKe CHCTEMbl CBS3M, TEXHUUYECKUE U
MpOrpaMMHBIE CpeJicTBa 00pabOTKM HHGOPMAIMKM M TOMEIICHUS, B KOTOPBIX

PpacCIoJI0KCHBI PECYPChI CUCTEMBI, ITOJIC)KAIIUC 3alIUTC.
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¥Yrpo3a — 3T0 NOTEeHIMaIbHAS BO3MOXKHOCTh HAPYIIUTh NH()OPMALIHOHHYIO
6e3omnacHocTh. [lombITKa peanu3anuu yrpo3bl HA3bIBA€TCS aTaKOM, a TOT, KTO €€
NpEANPUHUMAET, SBISETCA 3JI0YMBIIUICHHUKOM.

Ilog yrpo3oit uHPoOpMaMOHHON  0€30MacCHOCTH  OOBIYHO  MOHUMAIOT
BO3MOXKHOCTh HapylieHus: (U3UYECKOW NEJOCTHOCTH HWHPOpMAIMU WIH €€
JIOTUYECKOMN CTPYKTYpPHI, a TaK:K€ BO3MOXKHOCTh HECAHKIIMOHUPOBAHHOTO JOCTYIIA
K uHpOopMaIuu, ee MoaupUKaIY, YIaleHUs U Pa3MHOXKEHUS.

KommnbroTepHble yrpo3sl JedsST Ha CIAeAYyIoNIue 1Ba BUAA!

e HEYMBIIIUICHHBIE YTPO3bl, KOTOPHIE UMEIOT MECTO B CIEIYIOUIUX CIydasX:

— OIIMUOOYHBIEC NEUCTBUS COTPYTHUKOB MPHU SKCIUTyaTAllUU CUCTEM BCIIEICTBUE UX
HEJI0CTaTOYHOM KBaTU(UKAIIUN WK 0€30TBETCTBEHHOCTH,

— HEJIOCTaTOYHAs HAIC)KHOCTh anmnapaTHO-IIPOrPaMMHBIX CPEJICTB;

— HEJIOCTATOYHBIM YpOBEHb OPraHU3alUi PadOThl CHUCTEMBI AIEKTPONUTAHUS,
3a3eMJICHHS WM KOHJUIIMOHUPOBAHUS,

e YMBIILJIEHHBIE YTPO3bl, KOTOPHIE UMEIOT MECTO B CIAEAYIOUIUX CIyYasX:

— HE3aKOHHOE TPOHUKHOBEHUE B CUCTEMY 3JI0YMBIIIUICHHUKOB,

— IPOTUBO3aKOHHBIE JIEUCTBUS OOMKEHHBIX TOJIb30BATEIECH.

OCHOBHBIMH UCTOUYHUKAMH YTPO3 UH(HOPMAIIMOHHONW 0€30MMacHOCTH SIBIISIOTCS :

— OTKa3bl MPOTPAMMHOTO U alapaTHOro 00eCIeUeHHUS;

— omMOKU KOH(PUTYpally MapaMeTPOB MPOrPAMMHOI0 00ECIIeUEHUS,

— ClIy4yallHOE WJIM YMBIIUIEHHOE HAPYIIEHUE MPAaBUII SKCIUTyaTal[ui CUCTEMBbI;

— JefCcTBUS 0OCTYKMBAIOIIETO MepCcoHaa, HapyIlaue HHCTPYKIINH;

— HapyIIEHUE TEXHOJIOTruu 00paboTKu nH(OopMaIuy;

— BHEJIpPEHHE B ammnapaTHble M IPOTrpaMMHBIE CpPEICTBA KOMIIOHEHTOB, HE
MPEAYyCMOTPEHHBIX JOKYMEHTAIIUEH;

— NOBPEXKJACHUE TEICKOMMYHHUKAIIMOHHBIX CUCTEM CBSI3H.

BriensitoT ciienyronme OCHOBHBIE pealibHbIE CIIOCOOBI peain3aluu yrpo3:

e KOMIBIOTEPHBIE BUPYCHI U BPEAOHOCHBIE MPOrPaMMbl, KOTOPbIE YCTAHOBJICHBI

Ha KOMITBIOTEP U JEHUCTBYIOT O€3 pa3pelieHus M0JIb30BaTes;
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e «Mackapaa» (3J0yMBINIUICHHUK JIEHCTBYET IO BHJIOM JIMIA, 00JIaJIafoIIero
MOJTHOMOYHSIMH JICTJTLHOTO ITOJIb30BATEIIs);

e HCIOJB30BaHUE YCTPOUCTB NEepexBaTa MHPOpMAIIUU HA JTUHUSAX CBSI3U;

e ATAaKW HA CHCTEMY THIA «OTKa3 B OOCITY>KMBaHHMU 3alpPOCOB IOJIb30BATEICI»,
IpU KOTOPBIX 3JTOYMBINUJICHHUK 3alyCKaeT OYEeHb OOJBIIOE YHUCIO 3alpOCOB K
BBIOPAHHOMY UM KOMIIBIOTEPY, OOBIYHO K CEPBEPY, U OJIOKUPYET €ro padbory.

VY A3BUMOCTH peCYypPCOB CUCTEMBI — 3TO  cJla0ble MECTa B almnapaTHO-
MPOrpaMMHOM M opraHu3aimoHHoMm obecneueHnu ACOUnY, koTopbie MOTYT
OBITh UCTIONB30BAHBI ISl peaIM3alliU YIPO3bl HHPOPMAITMOHHOM 0€30MaCHOCTH.

JIist OoueHKU pUCKOB MH(POPMAIMOHHON 0€30MacHOCTH aBTOMATU3UPOBAHHBIX
uHpopMarmoHHbix cucteM (AMC) B mpakTHYECKOW JESITeIbHOCTH UCIOJIB3YIOT
METO/Ibl KaK KaY€CTBEHHOTO, TaK M KOJIMYECTBEHHOT'O aHAJIN3A.

15.4 Ouenka puckoB uHpopmanuoHHoi 6e3onacnoctu ACOUnY

Ouenky puckoB wuHpopMmannonHoit Oe3onacHoctd ACONuUY  00buHO
PEKOMEHAYIOT OCYLIECTBIISITH B TPH ATama B CIEIYIOLIEM MOPSIKE.

Ha smane 1 cnenyer ompenenuth Bce pecypcbl U 00bekThl ACOUMY,
noexaume sammre, f; (j=1..m), rae M - 4uCcI0 pecypcoB U OOBEKTOB,

IIOJIC KA X 3aIIUTC.

Ha smane 2 cnemyet onpenenurs:
- Tunel yrpo3  uH(popManuoHHOW Oe3zomacHocTH, VY; (i=1..n)u omeHuTsh

BEPOSITHOCTH WX TosiBIeHHs, Tak P; (I =1,...n) - BEpOATHOCTH MOSBICHUS YTPO3bI

| -ro TMTIa , THIE N - 9ucio TUNOB yrpo3 Ub;

- YSI3BUMBIC MECTa PECYPCOB CUCTEMBI, a TAK)KE BEPOSITHOCTH YSI3BUMOCTH
PECYPCOB 3a CYET BO3AEHCTBUs HA HUX yrpo3, Tak y; (1=1..n; j=1..m) -
BEPOSITHOCTH YSI3BUMOCTH | -T'O pecypca CUCTEMBI 3a CUET BO3JCHCTBUS Yyrpo3 i -

ro THIIA,
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- BCPOATHOCTHU pCaM3allvi YIrpo3 IO OTHOUICHHUIO K peCypCaM CUCTCMBbI, TaK,

Pjj - BEPOATHOCTD Peall3alii yrpo3bl | -ro THIIA [0 OTHOLICHHIO j- My

pecypcy.
Rij = Bi - 7j (i=1..n; j=1,..m) (15.2)
IIpy 3amaHuM MOKA3aTENe BEPOATHOCTH IOSIBICHUS YIPO3 P; U BEPOSTHOCTH

YA3BUMOCTH PECYPCOB OSTHUMHU YIpo3aMu ]/” PCKOMCHAYCTCA HUCIIOJIBb30BaTh

Ka4eCTBCHHBIC (CIIOBECHBIC) WIIM KOJIMYECTBEHHBIC (OATbHBIC) OIICHKH, KaK TIOKa3aHO
Ha TIpUMepe OIeHKH yrpo3 B Tabn. 15.2. Ilpm 3TOM ysS3BHUMOCTH pecypca Takke
MOYKHO OIICHUBATh KAueCTBEHHO (MaJyiasi, cpemHss, Oojblmas), a Juii IepeBoja
Ka4eCTBCHHBIX 3HAUCHHWH B KOJMUYCCTBEHHBIC 3HAYCHHS HCIIOIL30BaTh  IIKAIY,
MpUBEICHAYIO B Tabm. 15.2.

Tabnuya 15.2
Cr1ocoOBI OIICHKU CTETICHH TIOSIBIICHUS YTPO3bI

OHGHK& CTCIICHU IIOSBJICHUA YI'PO3bI CpCI[H?DI JacToTa IMOSBJICHUSI
KauectBeHnnas KonnuecTBenHnas YIPO3bI 1 aTaKu
Mamnas M) 1 OmuH pa3 B 101
Cpennsis ©) 2 OnuH pa3 B 4eThIpE MecsIa
Bonpas (B) 3 OnuH pa3 B MecsIl

OOBIYHO Bcerja CHavajla MPUMEHSIOT KAvYeCTBCHHYIO OIICHKY, a 3aTeM ¢
MOMOIIbI0  BepOaIbHO-YMCIIOBOM  mikanbl (Tadbm  4.2) 1mepeBogsAT ee B
KOJIMYECTBEHHBIN TTOKA3aTeb.

KauecTBeHHYI0 OIICHKY BEpPOSTHOCTH peajH3allid Yrpo3 JJii PecypcoB
CHCTEMBI CIICAyeT OICHMBATh HAa OCHOBAHWMW JAaHHBIX, IPUBEICHHBIX B Ta0MI 4.3

CreneHb peanu3aiiy yrpo3sl Ui pecypca COOTBETCTBYET 3HAUCHHUIO, KOTOPOE
HAXOJUTCS Ha MIEPECEUCHHHM CTPOKH, TJIe yKa3aHa CTEICHb MOSBJICHUS YIpO3bI, U
CTOJIOIA, TJIe yKa3aHa CTENeHb YSI3BUMOCTH pecypca 3Tod yrpo3oi. Hampumep,
€ClI CTEeNeHb MosABIeHUS yrpo3bl cpennss (C), a crerneHb ySI3BUMOCTH pecypca
manas (M), TO CTeneHb peau3aliy yrpo3sl 0 3TOMY pecypcy Oyaer mainas (M).

Tabnuya 15.3
CreneHb peanu3aliy yrpo3 sl peCypCcOB CUCTEMBI
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CreneHb MNOSIBICHUS CreneHb ySI3BUMOCTH PECypca CHCTEMBI
YIPO3bI Manas Cpennsis bonbmas
bonbmas C b b
Cpennsist M C b
Maunas M M C

Ha smane 3 cnenyet ompenenuth 1eHHOCTH pecypcoB ACOUMY.m oreHuTh
YpOBEHb HUX HH(POPMAIMOHHON OE€30MaCHOCTH M CUCTEMBbI B 1eyoM. [leHHOCTB
pecypca CUCTEMBI — 3TO KOHOMUYECKUH MMOKa3aTellb, KOTOPBIM H3MEpSAETCs B
CYMMAapHBIX J€HEXKHBIX TMOTEpPsAX, 3aTPauyMBAEMbIX KaK Ha BOCCTAHOBIICHHE
CUCTEMBI TIOCJI€ MPOHUKHOBEHUS B HEE 3JIOYMBIIIJIEHHUKA U PEAIM3alUI0 YTPO3HI,
TaK ¥ Ha MOTEPH, UMEIOIIINE MECTO BCIEACTBUE YTEUKU UH(GOPMAIIUU.

[lenHoCcTh pecypca TakXe MOXET ObITh TMpEJICTaBlIeHa TakKKe B BHUJIE
KaYeCTBCHHOW WJIM KOJMYECTBCHHOM (OanbHOM) OoleHKH (aHajioruvHo tadm. 15.2).
[ToaTOoMy mpu Ka4eCTBEHHOM OILIEHKE PECypC MOXKET UMETh Majylo, CPEIHIO U
OOJBIIYIO IEHHOCT.

Jlanee, ucnonb3ys AaHHbIE, TPUBECHHbIE B Ta0M. 4.4, MPOBOAUTCS OIICHKA
ypoBHs Ub pecypca. Ha kKaueCTBEHHOM YpOBHE. YPOBEHb HH(POPMAIMOHHOMN
0€30MacHOCTH pecypca CUCTEMBI COOTBETCTBYET 3HAUEHHUIO, KOTOPOE HaXOIAUTCS
Ha NIEPECEUECHUH CTPOKH, ]I yKa3aHa CTENEeHb pealn3aluu yrpo3sl s pecypcea,
U CTOJIONA, TJe yKa3zaHa HEHHOCTh 3TOro pecypca. Hampumep, ecinu creneHb
peanu3anmu yrpo3el s pecypcea cpennsis (C), a MEHHOCTh 3TOT0 pecypca Maas
(M), To ypoBeHb HHGOPMAITMOHHON 0€30MacHOCTH pecypca Maublil (M).

Tabnuya 15.4
OneHka ypoBHst ”H(GOPMALIMOHHON 0€30MMaCHOCTH pecypca CUCTEMBI

Crenens peanuzannuu IleHHOCTH pecypca CHUCTEMBI

YIPO3bI Manas Cpennsis bonbmas
Bonbias n2 n2 N1
Cpennsis N3 n2 n2
Manas N4 N3 n2
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CornacHo Tabia. 15.4 uMeroT MeCTo 4YeThipe ypOBHS MH(GOPMAIMOHHOU

0€30MacCHOCTU PECYPCOB CUCTEMBI:

ypoBeHb M1 — wuHpopmalmonHas yrpo3a HOCUT HEIONMYCTUMBIA XapakTep,
MOATOMY BHEJPEHUE CUCTEMBI 3allUThl UHPOPMAIIUU JIOJHXKHO OBITH BBIMOJHEHO
HEMEJIEHHO;

ypoBeHb M2 — wuH(DOpManmoHHas yrpo3a HOCHT CYIIECTBEHHBIH XapakTep,
MOATOMY BHEJPEHUE CUCTEMBI 3alllUThl UHPOPMAIUU JIOJHXKHO OBITh BBIMIOJHEHO
B Onmokaiiiiee BpeMst 0 Mepe BO3MOXKHOCTH;

ypoBeHb U3 — wHbOpManmoHHAsT yrpo3a HOCUT JOMYCTHMBIA XapakTep,
OJIHAKO  TpeOyeTcsi MPOBECTH MOHUTOPUHI CUTYyallUM W MO €ro pe3yJibTaram
MPUHATH PEIICHHE O 1eIecO00pPa3HOCTU MPUHSITUS MEp, NPOTUBOJICUCTBYIOMIUX
yIrpo3e, 1 HEOOXOJIUMOCTH BHEIPEHUS CUCTEMBI 3alIUTHI HH(OPMALIUH;.

ypoBeHb W4— unHpopmanmoHHas yrpo3a HECYIIECTBEHHA, TO3TOMY HUKaKHUX
JEUCTBUI MO BHEAPEHUIO CUCTEMBI 3alIUTHI HH(OpPMAIINK, TPOTUBOICUCTBYIOIIEH
JTAHHOM yrpo3e, MpeAnpUHUMATh OKa HE TpedyeTcs.

JIns Komu4ecTBeHHOH omeHkn pucka Wb cuctemsl ((pMHAHCOBBIX TMOTEPH)
CJIeYyEeT: ONPEACIUTh CPETHUE 0KHUIAEMBbIE pealIbHbIC OTEPU « C» MO (popmy:ie:

C:ZCJ' :Zzprj'clj (153)

j=1 i=1 j=1

I'me C;— ypoBeHb (UMHAHCOBBIX MOTEPh MU3-3a peaM3alMU YIpo3 IO

J

OTHOIIICHUIO K PECypcy | -T'O THIIA;

C.: — ypOBeHb (DMHAHCOBBIX MOTEPh H3-3a PEATU3AIMU YIPO3bI I-TO THUMA IO

J
OTHOIIICHUIO K PECYpCy |-TO THIIA;

* (V)
Pij - HOpPMHUPOBAHHOE 3HAYEHHE BEPOSATHOCTH Peann3aluy HHGOPMaLMOHHOM

yrpo3bl | -TO THMA IO OTHOMICHHUIO K | -My pecypcy .

n m
Pi=pi/>., Pij (15,4)
i=1 j=1
P;: — BEPOSATHOCTh PEAM3AIMKA YTPO3BI I-r0 TUIA IO OTHOIICHHUIO K |-My

1)

pecypcy.
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- N - YUCJIO TUIIOB YIPO3

- M YKCIIO PECYPCOB CUCTEMBI

B 3aBucMMOCTH OT 3HA4YCHUS BEIMYUHBI «C», PACCUUTAHHON TO (Gopmyrie
(15.3), cienyer MPUHUMATH COOTBETCTBYIONIUE MEPBI JUIS PEHICHHS MPOOIEMBI
obecrieuennss mHopmarmonHo OezomacHocT ACONnY. Tak eciau 3HaUYeHHE
«C» cocraBisieT MeHee 5% (UHAHCOBBIX MOTEPh OT MAKCUMAJIBHO BO3MOXHOM
BEJTMYMHBI yIepoa, TO K CHUCTEME 3aIlUThI, KaK MPAaBIIIO, TPETECH3MI HET.

WNuave, yeM OOJBITYyI0 MO0 OT MAaKCHMAaJbHO BO3MOXKHOW BEITUYMHBI
yiiepOa COCTaBIISIET BEIUYMHA «C», TeM Oojiee cepbe3Hble TPeOOBaHUS CIEAYET
NPENABABIATh K OpraHW3AIMM CHUCTEMBl 3allUThl WHOOPMAIMH, BBITOTHSISA

PEKOMEHIAIU MPUHATON MOJIUTUKU HHHOPMAIIUOHHON O€30MaCHOCTH CUCTEMBI. .

15.5 MMoanTuka nugopmanuonHoi 6esonacuoctu ACOUnY
[Tonutrka undopmarronnoi 6ezonacuoct (ITHMB) cucreMsl, npeacTaBiseT
co0oii Ha0oOp MpaBWJI U MPAKTUYECKUX PEKOMEHJAIMI MO OpPraHu3aluy 3alUThI
undopmanu B ACOUnY u yrBepkaeTcss pyKoBOJACTBOM OpraHU3AIUU.
[Tockonbky mONWUTHUKA WH(POPMAIITMOHHON OE30MAaCHOCTH OIpenesieT 30HbI
6e3onacuoctu ACOUMY, npu ee pazpaboTke HEOOXOAUMO COOMIOATh CISIYIOIIUE
TIPUHITUTIBI
e BCE 3aIPOCHI K CUCTEME JIOJIKHBI MPOXOJIUTh Yepe3 3alllUTHbIE CPEJICTBA;
e B CHUCTEME 3allIUTHBIX CPEACTB HEOOXOJMMO IMOCTOSHHO YCHUJIMBATH CamMoe
cJ1adoro0 3B€HA 3alUTHI,
e TOJIH30BATENISIM TPEAOCTABIATh, TOJBKO TE€ TpaBa JOCTYIMa, KOTOpbIE
HEOOXOUMBI ISl BBIMIOJIHEHUS CITY>KEOHBIX 00SI3aHHOCTEH;
e MIPUMEHITH MHOTOYPOBHEBYIO 3allIUTy JUIsl 3aTPYJHEHHS JIEUCTBUU Kak
3JIOYMBIILJICHHHUKA, TaK U 3JJOHAMEPEHHBIX WM HEKBaTU(DUIIMPOBAHHBIX JEUCTBUN

00CITy’KHBAIOIIET0 NepCcoHaia 1 Mojab30BaTeNeH;
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e HCIOJB30BaTh IIEHTPATU30BAHHOE aJIMUHUCTPUPOBAHUE;

e MOCTOSIHHO MPOBOJWTH MPAKTUYECKOE U  TEOPETUYECKOoe O0ydeHue
00CITyKUBAIOIIETO MEPCOHANa U MOJIB30BaTENIeH O COBEPILIEHCTBOBAHUIO TUITOBBIX
Mep 3alUThl UHPOPMAITUH.

K 4nciny OCHOBHBIX BONPOCOB MOJUTUKKA MHPOPMAIMOHHON O€30MacCHOCTH
OTHOCSITCS:

e ompezeNieHue 1eied NOTUTHKY HHHOPMAIIMOHHON 0€30MacHOCTH;

e CO3/IaHHME MPUHIUIIOB U MPABUJI OpraHU3alMK NapOIbHON CUCTEMBI 3aIUTHI;

e CO3/IaHME WHCTPYKUMM TIO HA3HAYEHUIO NPUBUIETUN I  Pa3IMYHbBIX
KaTEropuil MOJIb30BaTENIEN U TPYIIN MOJIb30BATEIIECH;

e pa3paboTKa UHCTPYKIUU NIJIsl MOJb30BaTenei mo 00pr0Oe ¢ KOMIBIOTEPHBIMU
BUPYCAMH M IPYTUMHU BPEJOHOCHBIMH MPOTPaMMaMH,

e YCTAHOBJEHHWE  THUIOBBIX  OOA3aHHOCTEM  TONb30OBaTENed U Mep
OTBETCTBEHHOCTH 3a HapyIICHUE MPaBUI padOThI 38 KOMITbIOTEPAMU;

e pa3paboTka mporpamMM oOOy4YeHUss OOCIyKHBAIOIIEro MepcoHala U
MOJIb30BaTeNIe BOMpocaM 3aluThl HH(DOpMAIINHY,

e CO3/JaHME€ UHCTPYKIMH 1O JMUKBUAAIMKM  TIOCIEICTBUU  HapyIICHUS
MH(POPMAIIMOHHON 0€30TaCHOCTH,

e pa3pabOTKa TPUHIMUIIOB U TMpPaBUI OOHOBJIEHUS CPEACTB  3aLIUTHI
uHpopManuu.

Pa3zpaboTtka momutuku HUHGOPMAIIMOHHONW  OE30MaCHOCTH  3aBepIlaeTCs
Co3JlaHheM IulaHa oOecrnedeHusi 0€30MacHOCTH, KOTOPBIM JOJDKEH  BKIHOYATh
OTIMCAaHUE MEP, CPEACTB U CIIOCOOOB peanu3auu HHOOPMAITMOHHONW 0€30IMacCHOCTH
PECYPCOB M CHUCTEMBI B IIEJIOM, a TaKke€ MOPSAOK NEHUCTBUHU. JJOKyMEH HOJLKEH

BKJIIOYATh HECKOJIBKUX YpOBHEH 3amuTsl nHPopmaruu B ACOUnY..

15.6 Opranu3anusi MHOTOypoOBHeBO# 3amuThl HHGopmanuu B ACOUnY
[Ipu paspabotke nonutuku Wb cregyeT omnpenenuTh OCHOBHBIE YPOBHU
obecrieueHuss nHpopmannoHHoi Oe3zomacHoctTh ACONuY um Bce BHABI CPENICTB

3aIIUThI, KOTOPBIC HYKHO MCIIOJIB30BAaTh HA 9TUX YPOBHAX.
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[Ipu sTOM cnenyer JATMETUTH, 4YTO il oOecrnedeHUss HUHGOPMALMOHHON
o6e3zonacHoctu ACOUuMY aaMuUHUCTpATOpbl W TOJIB30BATENU JOJIKHBI CTPOTO
cOOJII01aTh U BBIMIOJIHSTH CIAEAYIONIUE TUTIOBbIE PEKOMEH AU

e HCHOJIB30BATh TOJBKO JuLieH3nOHHOE [10;

e CBOEBPEMEHHO MPOBOJIUTH ABTOMATUYECKUE O0OHOBJICHHS OcC,
pEKOMEHyeMble pa3padoTYuKaMu IPOTPaMMHBIX ITPOTYKTOB,

e HE OTKPBIBATh HEW3BECTHHIE MHUChMA, MOJYYECHHBIEC TIO JIEKTPOHHOU MOYTE;

e OCYILIECTBIATh Pa0OTy HA KOMIIbIOTEPE B ceTU VIHTEpPHET ¢ OrpaHUYCHHBIMU
MpaBaMu MOJIb30BATEIS;

e HCIOJK30BaTh aHTUBUPYCHOE [1O U MOCTOSIHHO CIIEIUTH 32 €r0 OOHOBIICHUEM,

e PETYJISIPHO BBIMIOJIHATH CKaHUpOBaHUE TUCKOB [I9BM B nmonckax BUpycCoOB;

e APXMBHUPOBATH (PaiiiIbl C 1IEbI0 MUHUMU3AIUU yillepOa OT BUPYCHOM aTakH,

e IIpU paboTe B CETH UCIOIB30BaTh OpaHIMay3p, MO3BOJISIONINN PEe3KO CHU3UTH
CTENEHb IPOHUKHOBEHUS HA KOMITbIOTEP BpetoHOCHOTO [10.

BreinensitoT cieayroomye ypoBHM MHOTOYPOBHEBOM 3aluThl MH(OpManuu B
ACOHMnY u OCHOBHBIE CpPEACTBA 3aLIUTHI, KOTOPBIE CIEAYET HCIOJIb30BaTh Ha
3TUX YPOBHSX.

Yposeno 1 — st10 3ammra cepBepoB ACOUMY 0T HECAaHKIIMOHUPOBAHHOTO
noctymna. Ha 3ToM ypoBHE 3alIUThI JUisi 00ECIeUeHHs JOCTyna K cepBepam TOJIbKO
JIETAaJM30BaHHBIX  MOJB30BATENEH  aAMUHUCTPATOP JOJDKEH  HCIOJIb30BaTh
MapoJIbHYI0 CHCTEMY 3alllUThl, KOTOpas OOBIYHO BKJIIOYAET MOMAJIEPKKY
CIEAYIOMMX TPEX (YHKIIHIA:

1) uaeHTH(HUKAIMS TOJIB30BATENST — POIEAypa MPOBEPKH PETHCTPAITMOHHOTO
VMMEHU TOJIb30BATEIIS,;

2) ayTeHTHU(UKAIUSA TOJIb30BaTeIsl — TMPOIEAypa MPOBEPKH IOMITUHHOCTH
MOJIB30BATENS O BBEACHHOMY UM IapOJIIO;

3) axapecarus MOJNB30BATENII — TMPOIEAYpa MPOBEPKH Pa3pEIICHHOTO 110
BPEMCHH BXOJIa B CE€Th W ajpeca KOMIbIoTepa (MM KOMITBIOTEPOB), ¢ KOTOPBIX

pa3pelieH BXO1 B CETh.
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Jns  ygajneHHOTO MOJKIIOYEHHUs TIOJIb30BaTelisi K  CEpBEpYy  ClEAYeT
MCIIOJIh30BaTh CXEMY BO3BPATHOTO 3BOHKA, KOTOpasi TApaHTUPYET, UTO YJAJICHHBIN
MOJIb30BATEIb MOJYYHII IOCTYH K CEPBEPY € pa3pelIeHHOr0 HOMeEpa.

Yposenv 2 — 310 3amuTa JaHHBIX U TPUIIOKEHUHA OT aTaK 3JI0yMBITIUICHHUKOB.

Ha »TomM ypoBHe 3amuThl miig oOOecmeyeHus JOCTynma K JIaHHBIM U
MPUJIOKEHUSIM TOJBKO JIETaTU30BaHHBIX MOJIb30BaTENEl aIMUHUCTPATOPY ClIeIyeT
ucnoiab3oBaTh cpencrBa OC, KOTOpble BKIIOYAIOT MOJJIEPKKY CIEAYIONIUX JBYX
(YHKITHH:

e ABTOpHU3AIUS TMOJB30BATENsl — MPOLEAYypa MHPOBEPKU MMOJTHOMOYHMU U
MPUBWIECTUHN MOJIB30BATENS HA MPEAOCTABICHUE €MY BO3MOKHOCTH BBITIOJIHSTE TE
JEUCTBUS, KOTOPBIE pa3pelini aAMUHUCTPATOD;

e AMeJUISIMS TMOJB30BaTENsl — Mpoleaypa BEICHUS U MPOTOKOJIUPOBAHMS
JIEUCTBUH, COBEpIIAEMBIX II0JIb30BATEIIEM Ha CEpBEpPE, KOTOPhIC BIUSIOT Ha
0e3omacHOCTh HH(OPMAITUHU, PACTIOIOKEHHOM Ha 3TOM CEpBepe.

[ToaToMy ISl Ka)XIOTO MOJIb30BaTeNsl aJIMHHUCTPATOP AOJKEH YCTaHOBUTH
WHJMBUAYalbHbIC MpaBa Ha JOCTYyN K (hailiam NaHHBIX, PErIaMEHTUPYIOLIUE BCE
JIEUCTBUS, KOTOPBIE MOJB30BATEIb MOYET BBIMNOJHATH HAA ATUMHU (Daitnamu. s
Kaxaoro ¢aina aJMUHUCTPATOpP TAKXKE JIOHKEH YCTAaHOBUTH WHIAMBHIYaJbHbIC
aTpuOYThI, pErIaMEHTUPYIOIINE BO3MOKHbBIE IEUCTBUS C ATUM (paiiiioMm.

Yposenv 3 — 310 3amura y3108 ACONUMY OT KOMIIBIOTEPHBIX BUPYCOB.

Ha »TOoM ypoBHE 3amuThl aAMUHUCTPATOPY CIEAYET YCTaHABIUBATh
aHTUBHUpPYCHbIE TMporpaMmbl. CyIIEeCTBYET JOCTATOYHO MHOTO MPOrPaMMHBIX
cpeAcTB aHTuBUpycHOM 3amuThl. K Hanbonee 3(pPEeKTUBHBIM U MOMYISIPHBIM
AaHTUBUPYCHBIM TIporpamMmaMm oTHocsTcsi AntuBupyc Kacmepckoro, AVAST,
Norton AntiVirus.

CoBpeMeHHbIE aHTHUBUPYCHBIE MPOTPAMMBbI COCTOSIT W3 MOJYJEH, KOTOpbIE
MO3BOJIAIOT BBISIBUTH HEM3BECTHBIE BUPYCHI, OOHOBUTH BUPYCHYIO 0a3y JaHHBIX,
MPOBEPUTH, OOHAPYNKUTh U YAUIUTH (UKCUPOBAHHBIA HAOOpP M3BECTHBIX BUPYCOB.
HekoToppeie M3 3THX MNpOrpaMM BKIIOYAKOT TAaKKE CETEBOM 3KpaH, KOTOPIN

obecreunBaeT 3alIUTY KOMIIBIOTCPA OT aTaK 3JIOYMBIIIIJICHHHUKOB.
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AJIMUHHUCTpaTOp W TOJIB30BATENIM JOJDKHBI TOMHHUTH, YTO OCHOBHBIMU
MpU3HAKaMH HAJIM4YKs BUPYCOB B KOMIIBIOTEPE SBIISIOTCS

e MEJJICHHAs 3arpy3Ka U MeJJIeHHasi paboTa KOMIIBIOTEPA;

e 3aBHCaHUS U cOOM B pabOTE KOMITBIOTEDA,

e HEMpaBWIbHas pab0OTa paHee YCIEIIHO PaboTarOIUX IPOrpaMM;

e yMEHbIIIEHUE pa3Mepa cBoOoaHoM obnactu OIT;

e W3MEHEHHE pa3MepoB (aiyioB U MOSABICHUE HEU3BECTHBIX (PALIOB,;

e HCYE3HOBEHUE (PAIOB M KAaTalOTOB WJIM UCKAXXEHUE UX COAEPKUMOTO;

e W3MEHEHHE JIaThl U BpeMeHU Moaudukanuu Gpainos,;

e YaCThIM BBIBOJ Ha DKpaH MOHUTOPA COOOIIECHU 00 OmMnoOKax;

e YaCcTOE MOSIBJICHHUE HA SKPaHE MOHUTOPA BCIUIBIBAIOIINX MEHIO.

Yposenv 4 — 310 3ammta BHyTpeHHeu cetu ACOUnY ot yreuku unpopmaruu
MIpU Mepeslaue ee MeXy y3iaMu ceTd. Ha 3ToM ypoBHE 3allIUThl aIMUHUCTPATOPY
CleAyeT WCIOJb30BaTh  CIHEHHAIbHBIE  NPOTOKOJBI  MEepeladyd  JaHHBIX,
oOecrnieunBarome KoHPUACHIMAIbHOCTh uHGMopManuu. OgHuM u3 Haubosee
pacmnpocTpaHeHHBIX MPOTOKOJIOB sBJsieTCs mpoTokou IP Security.

Yposenv 5 — 310 3ammmra JJoruueckoro (KM mporpaMMHOT0) EpUMeETpa
ACOHuMY 0T BHEUIHKUX aTaK 3JOYMBIIUICHHUKOB 32 CUET UCIIOJIb30BaHUS
MEXKCETEeBOT0 PKpaHa win OpanaMayspa. bpanamayap (Firewail) — sto
KOMIBIOTEP C YCTAHOBJIEHHBIM Ha HEM CIEIUAIbHBIM IIPOTPAMMHBIM
o0OecrnieueHreM, KOTOPBI 00ECIIEUnBAET 3aIIUTY CUCTEMbBI OT BTOPKEHUMN
3JI0YMBIILJIEHHUKOB U3 TJ1I00aIbHOM CETH, MO3BOJISET MPOMYCKATh Y€pPE3 CETEBOE
MOAKIIOUEHHE CUCTEMBI TOJIBKO aBTOPU30BAHHBIN TpauK U OCYIIECTBISAET
MPOTOKOJIMPOBAHKE BCeX COObITUM. OH TaKKe MOXKET OCYIIECTBIATh U(poBaHUE
nH(opMaiuu, odecrneunBaTh TOJIBKO €€ OJHOCTOPOHHIOIO Mepeavy u
OJIOKMpPOBATh HEXKEIATEIbHYIO0 aKTUBHOCTH BHEIIIHETO TpaduKa.

OTMeTHM clienyrolire OCHOBHbIE HEIOCTATKU OpaHaMay’pa:

— oH obecnieunBaeT A(PPEeKTUBHYIO 3aUTY Joruueckoro nepumerpa ACOUnY
TOJBKO TPU OYEHb TOYHOM HACTPOWKE €ro pabouyux mapameTpoB, 4yTO TpeOyer

OOJIBIIOTO OMBITa pabOThl AAMUHUCTPATOPA;
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— oH He oOecneunBaer 3amuty ACOMMY 0T arak, BBINOJHAEMBIX H3HYTPU
CUCTEMBI, HaIlpuMep, «OOMKEHHBIMU» MOJIb30BATEISAMU.

Yposeno 6 — 910 3ammrta (Qusmueckoro mepumerpa ACOUnY
B pe3yJbTaTe OrPaHWYEHHs JOCTyIla IIEPCOHANIA B IIOMELICHUS, B KOTOPBIX
pacnoioKeHbl pecypcebl cucTeMbl. OOCIyKUBAIOIIUK MEPCOHAT U IO0JIb30BaTeNn
JOJDKHBI HMMETh IPABO ITOCEHIaTh TOJBKO ITIOMEIIEHHs], BBIIEICHHBIE UM JUIS

BBINIOJIHEHHUS CITY>KEOHBIX 00513aHHOCTEH.

15.7 Opranuzanus napoiabHoii cucremsl 3amnTel B ACOURY

Baxnyto pons B opranuzanuu uHpopmanuonHou OezomacHoctu ACOUnY
UrpaeT mapojbHas CUCTEMA 3allUThl, KOTOPYIO pa3padaThlBa€T U yCTAHABIMBAET
aJIMHHUCTPATOpP CUCTeMBL. [laponbHylo cuctemy 3ammTthl cepepa ACOUuY (Y)
MO>KHO MIPEACTABUTH B BUJE CIEAYIOUIEr0 Habopa mapamMmeTpoB:

Y=(L, A T,N, S, B R), (15.5)

rae L — anuHa mapods, T. €. YMCJIO CUMBOJIOB B COCTaBe napois; A—
MOITHOCTH andaBuTa Napos, T.e. KOJIUYECTBO CUMBOJIOB, KOTOPBIE MOTYT BXOJUTh
B COCTaB MapoJsi; T — CpOK AEHCTBUS MapoJs, T. €. NEPUOAUUYHOCTh U3MEHEHHUS
napoisi; N — yHUKaTbHOCTB aposis, T. €. €0 MOBTOPSIEMOCTb, OTPEIEIsIeT
CKOJIbKO pa3 HOBBIM Mapoib HE JOJKEH MOBTOPATH CTapbli, UK YEPE3 CKOJIbKO
MapoJieit HOBBIN MapoJIb MOKET TOBTOPUTH CTapbId Mapoib, S — YHCIO BXOJ0B B
CUCTEMY CO CTapbIM IPOCPOUYEHHBIM MapOJIEM MOCIIE UCTEYEHUS CPOKA €T0
nenctBus; B— GrokupoBKa maposis ociae HEBEPHOIO €ro BBOJIA, KOTOpas
YKa3bIBAET, CKOJBKO Pa3 MOCIEA0BATENBHO APYT 32 APYTOM I0JIb30BATENb MOKET
HEBEPHO HAaOpaTh U BBECTHU NMapoJib; R — pexxuM paz0aoKkupoBaHus mapods,
KOTOPBIN YKa3bIBAET, Uepe3 KaKoi MPOMEKYTOK BpEMEHU U KaKUMU CPEICTBAMHU
BO3MOYKHO IPOBECTHU PA30JIOKUPOBAHUE NMAPOJIA ISl 00ECTIEUEHMS TIOIKIIFOUECHHUS
JIETaJIbHOTO TIOJIb30BATENS K CETH.

BeposatHocTh P 1moa00pa 3710yMBIITUIEHHUKOM MapoJisi JeraibHOTO

IIOJIB30BAaTCJIA, B TCUCHUC CPOKa €I0 I[CI\/,ICTBI/IH, OoIIpCACIACTCA 110 BhIPAXKCHUIO
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_VvT
P=Yy (15.6)

r7ie V. — CKOpOCTb I0I00pa MapoJis OJIb30BATES 3II0YMBIIICHHUKOM; T — CPOK

JCWCTBHS MapoJIs mosb3oBaTeliss; W — MOIIHOCTD MPOCTPAHCTBA MAPOJICH,
w=Al (15.7)

(A — morrHOCTS ajdasuTa napoist; L — JuIrHa maposis IoJIb30BaTerIs).

[Tocne moacranoBku BeipakeHus (15.7) B (15.6) morygaem

_Vvl
= AL (15.8)
[Tocne mpeobpazoBanus Beipakenus (15.8) momyyaem
AL - VFT. (15.9)

B pesynbrare nmambpHeimero npeoOpasoBanus BbipaxeHus (15.9) momywaem
BBIpaXKEHUE ISl ONpeAeNieHUs TpeOyemMol JUIMHBI Mapojs TMOJb30BaTelsl B
3aBUCUMOCTH OT CPOKa €ro JIEUCTBUS, CKOPOCTH M BEPOSITHOCTU MOJ00pa MapoJs

3JIOYMBINIJICHHUKOM W MOIITHOCTH aﬂ(i)aBI/ITa mapoJjsa, KOTOpoC NMCCT B

L:M%). (15.10)

[lpu 3amanum wmomHOCcTH andaButa mapoiss A aAMHHUCTPATOP IOJDKEH
YUUTBIBaTh OCOOEHHOCTH KJIABHUATypbl KommbloTepa, TpeOoBanus cereBor OC.
PexomeHytOT clieayromye cnocoObl 3aJaHus] MOIIHOCTH ali()aBUTA MAPOJIS

o A=36, ecitm ans HabOpa CUMBOJIOB B COCTAaBE MApOJIS UCIOIB3YIOT OYKBHI
JATUHCKOro andaBuTa 0€3 H3MEHEeHHS perucTpa u mudpsl ot 0 10 9;

o A=62, ecnu mis HaOOpa CUMBOJIOB B COCTaBE MAapOJisi HCIOIB3YIOT OYKBBI
JATUHCKOTO an(aBuTa BEPXHETO U HIKHETO PETUCTPOB, a Takke mudpsr ot 0 1o 9.

JInst 3a1aHusl OCTAIBHBIX MAPaMETPOB, BXOMSIINX B cOCTaB BhIpaxkeHus (15.8),
PEKOMEHIYIOT HCIIOIB30BATh CIICIYIOIINE 3HAUCHHS ;

o Cpok zeiicTus mapous - omus Mecsiy, T = 720 wac = 2,592 10°¢;

e CKOpPOCTh TOAOOpa TApOJisi IOJIb30BATENs  3JIOYMBINIUICHHHKOM  IIPH

OTCYTCTBHH PEKMMAa GIOKMPOBKH mapoist m3mersiercst V = 10° - 107 maponeit/c;
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e BCPOATHOCTDH non60pa 3JIOYMBIIIJICHHUKOM IIApOJIsI aAMUHHUCTPATOPA — HE

_12 -10
oomee 10, moap30BaTels, pEIIAlOIETO BaKHBIE 3amadd, — He Oonee 107, a

-8
0OBIYHOTO MOJIb30BaTENST — HE Oosiee 107,

Pe3ynbTarhl pacyeToB, MPOBEICHHBIX C HCMOIb30BaHHeM Bhipaxenus (15.10)

IIpru TOJACTAHOBKEC B HEIro PCKOMCHIAYCMBIX 3HAUCHUH HCXOOHBIX JaHHBIX oe3

MCII0Ib30BaHUs pekuMa OJOKMPOBKHU BBOJIA MAPOJIsl, TPUBEAEHBI B Ta0d. 15.5

Br100p nnmHbI napos

Tabnuya 15.5

BepostHocTh Jlmuna mapons L

noaoopa A =36 A =62

mapons P |v=10"|v=10°| v=10" |v=10° | v =10°| v=10'
107 16,98 | 17,63 | 18,28 | 14,72 15,29 15,84
107 16,35 | 16,98 | 17,63 | 14,17 14,72 15,29
1078 15,70 | 16,35 | 16,98 | 13,61 14,17 14,72
107 15,06 | 15,70 | 16,35 | 13,06 13,61 14,17
1071 14,43 | 15,06 | 15,70 | 12,50 13,06 13,61
10710 13,77 | 1443 | 1506 | 11,94 12,50 13,06
107° 13,13 | 13,77 | 14,43 | 11,38 11,94 12,50
1078 12,43 | 13,13 | 13,77 | 10,82 11,38 11,94
10~ 11,84 | 12,43 | 13,13 | 10,28 10,82 11,38
107 11,20 | 11,84 | 12,43 9,72 10,28 10,82
10™ 10,56 | 11,20 | 11,84 9,15 9,72 10,28

[Ipu Mcnonb30BaHUU peKMMa ABTOMATHYECKOW OJOKUPOBKU BBOJA MapoJis B

CJIy4yae HECKOJBKHX N MOCIEA0BATEIBHBIX HEBEPHBIX MOMBITOK BBoAa mapoius OC
OyJleT aBTOMATHUYECKU OCYIIECTBIATH OJIOKMPOBKY €ro JajbHEHIero BBOJA Ha

HEKOTOPBIA MPOMEXYTOK BpeMeHU T,,. CKopocTh moadopa 3JI0yMBIIUIEHHHKOM
NapoJjs MNOJIb30BATENS Vy, NMPU HAJUYUH OJIOKHMPOBKH CYILIECTBEHHO CHUXKAETCS I10

CPaBHEHHIO C €€ OTCYTCTBUEM U OIPEIEISAETCS U3 BhIpAKEHU

n
V., =—. (15.11)
O T6n

TunoBble 3HaYeHWS BpPEMEHH OJOKHMPOBKH BBOJA TApOJsS IMOJB30BATENS U
CKOPOCTH TOAOOpa IMapoJjisi, BBIYMCICHHBIE MO BbIpakeHuto (4.11), mpu uwmcie
HEBEPHBIX MOMBITOK BBOJIA MAPOJIS n =3, KOTOPOE HanOoJiee MIUPOKO MCIOIB3YIOT
aIMUHUCTPATOPHI B UX MPAKTHIECKOU paboTe, MpuBeaeHBI B Ta0d. 15.6.

CBs13b BpeMeHH OJIOKMPOBKH M CKOPOCTH moi0opa nmapoist Tabauya 15.6
T6 1 © CkopocTh nmogdoopa mapoJst

Bpewms 6;10kupoBKH BBOA
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MapoJsi, yCTaHABIMBAEMOE MIPU HATUYHUK OJIOKUPOBKHU
aIMHUHUCTPATOPOM CETH, MUH Vo napoJieii/c
15 900 0,003333
3) 300 0,01
1 60 0,05

[Ipu ucnonp30BaHUU peXUMa aBTOMATUYECKOW OJOKHPOBKM BBOJAA Mapos
BBIpaKEHUE JJIsl ONpeeieHUs] TpeOyeMOU JITMHBI MapoJisl MOJIb30BATENS C YYETOM

BeIpaxxernit (4.10) u (4.11) umeeT BUA

v T
L6J'I: nA (15.12)
rac L6JI — JINHA H&pOJ’IfI I10JIB30BaTCIIA HpI/I HaJIU4YUun pe)KI/IMa 6HOKI/IpOBKH

BBOJIa IAPOJIS.
[Ipy 3TOM KONMYECTBO CHMBOJIOB AL,Ha KOTOPOE YMEHBIAETCS JJIMHA MApOJIsd

IIpU €ro OJOKUPOBKE, MOKHO ONPEICITUTh U3 BhIPAKEHUS

) (") (e ]
J— _ — —_ — H
AL=L L6n In A In A InA (15.13)

[Tpu pacuerax In A mpunumaeTt crneayronue 3HaueHus: IN36=3,58 wu In62=4,13.
Hcxoauple [OaHHBIC [JIs pacuera (A, vV, V 6J1)’ a TakKe 3HadYeHUsS AL,
BBIUMCIICHHBIC 110 BhIpaxkeHuio (4.13), mpuseaeHs! B Ta01. 15.7

Tabnuya 15.7
YMeHbIIICHUE JJIMHBI TApOJIsl 32 CUET MCIOJIB30BAHMS PeKUMa OJIOKUPOBKHU

Ver YMeHbIeHue JMHEI apois AL mpu ucnons3oBaHum
naposeit/c pexuMa OJTIOKUPOBKU MapoJis
A =36 A =62

v =10° |v=10°|v=10"|v=10"| v=10° | v=10'
0,003333 4,80 5,45 6,10 4,16 473 5,28
0,01 450 5,15 5,79 3,92 4.46 5,02
0,05 4,05 470 5,34 3,51 4.07 4.63

AHanu3 pe3yJibTaToB, TMPUBEICHHBIX B Tabna. 15.7, mOKa3bIBaeT, 4YTO
UCIIOJb30BaHUE pEeXUMa OJOKHMPOBKM BBOJIA MApOJisl MOJIb30BATENS IMO3BOJISIET
YMEHBIIIUTh JJIMHY TMapoJisi MoJib3oBareliss Ha 4-5 CHUMBOJOB, oOecreunBas

Haﬂnemamnﬁ YPOBCHL 3alIMTHI CEPBEPA OT IPOHUKHOBCHHSA 3JIOYMBIIIJICHHUKOB.

76



Pexomennanuu mno GopMUpPOBAHUIO TAPOJIHLHOM CUCTEMBI 3aIIUTHI CEepBepa:

1) Ha cepBepe ACOUnY nenecooOpa3HO YCTAaHOBUTH PEKHUM aBTOMATHUCCKOH
OJIOKMPOBKM BBOJIa MApOJIsl MOJB30BATENs, MPU KOTOPOM IOCTE TPEX HEBEPHBIX
MONBITOK MOAKIIOUEHUSI K CEpBEPY BXOJ B CETh OJIOKUpYeETCs HA BpeMsi 1 MuH;

2) Mapojb TMOJb30BaTENII HE JOJKCH COJAEpPXaTh OCMBICIICHHBIX CJIOB W3
CJIOBaps, YTOOBI PE3KO YMEHBIIUTH CKOPOCTh €ro noadopa,

3) maposib ToJbB30BaTeNsl HE JODKEH MPECTaBIATH COOOH CJIOBO, KOTOpOE
4acTo YMOTPEOIISIET MOJIb30BATEIIb;

4) mapoJib MMOJIb30BaTEIs JIOJDKEH COOTBETCTBOBATH ajidaButy A = 62 u
COJIepKaTh CUMBOJIbI BEPXHETO U HUKHETO PETUCTPOB KJIa-BUATYPhl KOMIIBIOTEPA;

5) mapoiib mob30BaTENS JOJDKEH COACpKaTh HE MEHEe 8 CHMBOJIOB, BKJIFOYATh
CTPOYHBIE U TPOMUCHBIE OYKBBI, a TaKkKe UUPPHI;

6) mapoJb Mob30BaTeNs JOJDKEH HMETh OTPAaHHUYCHHBIA CPOK JCHCTBHSI, HO HE
6oxnee 30 cyT;

7) mapoJyib TOJB30BATENsA JIOJDKEH OBITh COCTABJIEH TaKUM O0pa3oM, YTOOBI
JIOCTaTOYHO MPOCTO U JIETKO OBLIO 3allOMHUTH METOJI €ro MOJIydeHHUs, a Mo

BO3MOXKHOCTH — M CaM 11apOJib.
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Jlexuust 16. MeToabl CpPABHUTEJILHON OLeHKH aJ1bTePHATHBHBIX BAPDHAHTOB Pa3BHUTHUS
(MonepHu3anuu u peopranuzamun) ACOHUnY. BpIGop nepcneKTHBHOTO HaNpaBJIeHHS
paseutua ACOUnY Ha ocHOBe cOAJAHCHPOBAHHOIO KPUTEPUSI U CTPATErMYECKOro IUIaHa
paseutua ACOHmnY Ha ocHoBe Meroaa jaepeBa nedaeii Bbidop 3¢¢eKkTHUBHBIX
OPraHM3alOHHO-YNPaBJIeHYEeCKUX pemieHuil npu moaepuuzannu ACOUmnY Ha ocHoBe
MeTO/1a AaHAJIM3a HepapXHil.

16.1 BbiOop mepcneKTUBHOrO Hanmpasjenus pa3putusa ACOUnY
Ha OCHOBE MeToa COAJAHCHPOBAHHOIO pelIeHUs

Meron cOanaHCUPOBAaHHOTO PEIICHUS JOBOJIBHO YaCTO UCIOIB3YIOT MPHU
BBIOOpE MEPCIEKTUBHOTO HarpaiieHus pazputuss ACONuY B yCloBUSX NOJTHOU
HEOMNpPEACICHHOCTH, Koraa 3P (eKTUBHOCTh BRIOPAHHOI'O BapuaHTa Pa3BUTHUS
ACOHMY CyliecTBEHHO 3aBUCUT OT YCIIOBUN OKPY’KAIOILIEH CPEeabl, KOTOPBIE
3apaHee He U3BECTHBI. M3BecTHaA IHIb MaTpuila JOX00B, CTPOKHA KOTOPO
COOTBETCTBYIOT BO3MOYKHBIM YCJIIOBUSIM MPOSIBICHUS! BHEIIHEHW CpeJibl, a CTONOIBI —

BO3MOXHBIM BapuaHTam paszsutus ACOUnY.

Kaxxnpiii siiemeHT 8; ATOW MAaTPHUIBl — 3TO JI0XOJ, KOTOPBI UMEET MECTO
npu 3toM i- oM (i=1.N ) ycmoBum BHEHIHEH cpeabl U j-oM | =1,.MmBapuanTte

passutust ACOUnY. Ilpu stom
N - YUCIIO paCCMATPUBAEMBIX YCIOBUN BHELIHEW CPEABI

M - 4KCJIO pacCMaTpUBaeMbIX BapuaHTOB pa3zButusa ACOUnY
DTOT METOJ MO3BOJIIET B KaUeCTBE HAWIYYIlIEro BapuaHTa - B, pasButus

ACOUNuY, BbIOpaTh Takoil BapuaHT, U3 HAOOpa paccMaTPUBAEMBIX
aJlbTEPHATUBHBIX BAPUAHTOB, JJI1 KOTOPOTO 3HAYEHUE KPUTEPHUS MAKCUMAIIBHO.

Kpurepuii cOanaHcUpOBaHHOTO PEIICHUSI MUMEET CJICIYIOIIUA BU/L:

J J

[Tpu 3ToM 00s13aTE€NBHO JOJKHBI OBITH BBIMOJHEHBI CIEAYIOIIUE YCIOBUS

_ _ . 1n
B, —m?xB-—m?x[ almlaxai-+a2mi|nacij+a35i§l 3 | (16.1)

Z ai =1 )41 OSa|S1

I'ne & ; 8y, 8 - COOTBETCTBEHHO KOd(pPULIMEHTHl ONTUMH3MA, IECCUMU3MA U

peanusMa, PeKOMEHTyeMbIe 3HAUCHUs KOTOPRIX &) =a, =d, =1/3
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N3 storo kpurtepus, Mpu ONPENEICHHBIX 3HAYEHUAX KOIPDUIIMEHTOB ay

MOXXHO IIOJYYHUTb IIUPOKO HUCIIOJIB3YCMBIC Ha IIPAKTUKC YaCTHBIC THUIIOBLIC
KPpUTCPUHN NIPUHATUA PCUHICHHA B YCJIIOBHAX MOJTHOM HCOMMPpCACICHHOCTH, KOTOPBIC

IpUBeICHHI B Ta0. 16.1

Tabmuma 16.1
3HaueHus Ko3(PUIMEHTOB ONTHMH3MA, IECCUMU3MA U Pealiu3Ma MPH KOTOPBIX, U3
cOaTaHCHPOBAHHOTO KPUTEPHS, TMONYYaIOT THUIOBBIE KPUTEPHUH JUIsl TPUHATHS PEIICHUS B
YCIOBUSIX MTOJHON HEOMPEIEIICHHOCTH.

No | 3nauenus korpunmeHTon Ha3zBanue kpurtepus
cOaJIaHCUPOBAHHOTO KPUTEPUSI
1 a = 1/3 ay = 1/3 a5 = 1/3 |Kputepuii cOanancupoOBaHHOTO PEIICHUS
2 8 = 0 a, = 0 a5 = 1 Kputepuii Jlammaca
3 8 = 1 a, = 0 a5 = 0 Kputepuit MakcuMakcumyma
3 8 = 0 a, = 1 a5 = 0 Kpurepuii Bansna
4 a +a,= 1 ag = 0 Kpurepuii ['ypBuna
5 3 = 0 ay +85 = 1 Kputepuit Xomxka-Jlemana
Kputepun, nmpuBenennsie B Tada. 16.1 , UMEIOT CleAyIOIMINNA CMBICIT:
1. xpurepuii cOaTaHCUPOBAHHOTO PEIICHUS — H3TO KPUTEPUN B3BEUIEHHOI'O

ONTUMHU3MA, IMEeCCUMU3Ma M pealn3Ma, IO03BOJISIET BHIOpATh palMOHATLHBIN
BapuaHT pasutusi ACOUnY;,

2. xputepuit Jlammaca — 310 KpuTepuil peaan3Ma, KOTOPBIA MPEIoIaracT, YTo BCE
BO3MOXKHBIE COCTOSIHMSI ~ Oynyliedl MNpUpOAbl PABHOBEPOATHBI U TMO3BOJISIET
BbIOpaTh Takoi BapuaHT pa3Butusa ACOUuY, mist KOTOporo 3HAUYEHHUE CPEIHETO
J0X0JJa € YYETOM BCEX BO3MOXHBIX COCTOSIHUA BHENIHEW CpeAbl MPUHUMAET
MAaKCHMAaJIbHOE 3HAYCHHUE.

3. KpUTEpHi MaKCUMaKCUMyMa - 3TO KpUTepUi “KpallHero onTuMu3ma’,
npesamnoaaraeT Beioop Takoro pa3putus ACOUnY, KoTophIii JaeT HaM camblil
0oJbII0# JoX0A 0€3 ydeTa peallbHOro COCTOSHUS Oy yIIeil BHEIIHEH CPeIbl.

4. xputepuit Banbma — 3T0 KpuTepud “‘KpaliHero meccuMu3Ma’, TaK Kak
npejamnoiaraeT BeIOOp Takoro BapuaHTa pa3Butusi ACOUuY, koTopslil maeT HaMm

caMbli OOJBIIONM TOXOA B CaMbIX HEOJArompuATHBIX MJII HAC YCJIOBHUSX, T.€
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BBIOMpAETCsS BapUaHT, KOTOPBIA MMEET MAKCUMAJIbHBIM MUHUMAJIBHBIA 10XO]
Cpelli CPaBHUBAEMbIX BAPUAHTOB.
5. kputepuii ['ypBuimla — 53TO  KpUTEpUM B3BEIICHHOTO OMNTUMHU3MA-

neCcCuMui3ma, KOTOpI)IfI YUUTBIBACT MHCHUC KaK OIITUMHUCTA, TaAK W IIECCCUMHCTA.

ITpu =1, a, =0, a, =0 umeer MecTO CUTyaLMsI KDAWHETO ONITUMU3MA U
p 2 3 Yy p

KPUTEPUN CBOJAUTCA K KPUTEPUIO MAKCUMAaKCa

[Tpu a = 0, a, =1, ag = 0 uMeeT MeCTO CHTYyaIusi KpaHETO MeCCUMMU3Ma

Y KPUTEPUHN CBOAUTCA K KpUTEepUro Baibaa,r.e. MAKCUMHHA.

Ha mnpaktuke, B ciydae NOJHOW HEOMNPENEICHHOCTH, PEKOMEHIYETCS

MCIIOJTb30BATh 3HAUCHUS &) =a, = 0,5 u a3 =0

6. kputepuit Xomxa-Jlemana — 3To KpUTEPHUI B3BEIICHHOTO Peaii3Ma-

NNeCCuMn3Ma, yduTbIBa€T MHCHHUC, KaK p€ajinCTa, TaKk U ICCCUMUCTA.

ecu a, = 0, a, = 0, ag = 1, To kpuTepmii mpeBpariaeTcs B Kputepuii Jlamaca,
el & = 0, a, =1, ag = 0, To kpuTepmii TpeBpamIaeTcs B KpuTepuii Banbma

Ha mpaktuke, B ciydae TOJHOM HEOMPEACICHHOCTH, PEKOMEHJyeTCs

HUCIIONb30BATh 3HAUECHUS a1 =0 wu a2 = a3 =0,5

IIpumep 16.1 PykoBoacTBO (PUpMBI MOCTABHIIO TIEPEN  AHATUTHYCCKUM
OTZIEJIOM 3a/iauy ONPEAENIUTh 1eJeCO00Pa3HOCTh MPOBEACHUS MOJAEPHU3ANU WU
peopraHu3alii OPraHU3allMOHHOM CTPYKTYPhl M apXUTEKTYypbl CHUCTEMBbI
o0paboTku mHbOpMaLMK, pa3MenieHHOW B riaaBHOM oduce 3Toil pupmbl. [lpu
ATOM HEOOXOAMMO PaCCMOTPETh U CPABHUTH UETHIPE BAPUAHTA PEIICHUS
Bapuant 1 - (B1l) - ocTaBUTh OpraHU3alMOHHYIO CTPYKTYPY B apXUTEKTYPY

CUCTEMBI 0€3 N3MEHEHUS,
Bapuant 2 — (B2) - npoBecTH MOJICpHHU3AINIO ApXUTCKTYPBI CHCTEMBI;
Bapuant 3 — (B3) — mpoBecTn peopraHu3anyio OpraHu3alliOHHON CTPYKTYPHI U
aApPXUTEKTYPbl CUCTEMBI;

Bapuant 4 — (B4) - npoBecTH peopraHU3aIHio0 OpraHU3aIiOHHON CTPYKTYPBHI.
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[Tpu BBIOOpE BapuaHTa pelICHUsT CIEAYEeT YUYECTh BO3MOXKHBIE COCTOSIHHS
(ycnoBus) OKpysKaroIel cpe/ipl, T.¢. Oy IyIel BHEIIHEeH Cpeibl, KOTopas
CYIIIECTBEHHO BIUSAET HA KOJIMYECTBO KIUEHTOB (PUPMBI U €€ I0XO/IbI.

Ycnosue 1 — (Y1) -. o6cTaHOBKa, OKpYysKarolias GupMy, He U3MEHSCTCH,
Ycnosue 2 — (Y2) - BOau3u GpupMbl BO3MOKEH BBOJ B JiclicTBHE (hrinaia
KOHKYpUpYyIoleni pupmsi,

Ycnosue 3 — (Y3) - BOMM3U GUPMBI BO3MOKHO CTPOUTEILCTBO JKUJIOTO MACCUBA;
Ycnosue 4 — (Y4) - BOau3u hpupMbl BO3MOKEH BBOJ B JclicTBHE (hrinaia
KOHKYpPUPYIOIIEeH PUPMBI; a TAK)KE€ CTPOUTEIHCTBO KUJIOTO MACCHUBA.

Pacuetsl, mpoBe€HHBIE 5KOHOMUCTAMU (PUPMBI, TTO3BOJIUIIN MOJIYYUTh
MaTpUIly CpEAHUX BO3MOXKHBIX I0XOI0B (PUPMBI, JJIsI pacCMaTPUBAEMbIX
BAPUAHTOB PEOPTaHU3AIMU CUCTEMbl MPU BO3MOXKHBIX BapUAHTAX OKPYKAIOIIEH
Cpellbl, KOTopas mpuBeneHa B Ta0. 16.2.

Heo6xoauMo nmpoBecTH paHKUPOBAHUE UCXOAHBIX BAPUAHTOB IO CTENEHU UX
NPEANOUYTUTEIBHOCTY M BbIOpaTh HampaBieHue pazButus ACOUunY, T. e.

HAWIy4YlIWi BApUAHT PA3BUTUA U3 PACCMaTPUBAEMbIX BAPUAHTOB.

Tabnumna 16.2
Marpuia 10X0/10B (UPMBI

Ycnosue Jloxoa pupMbI OT BO3MOXHOTO BapraHTa OCTPOCHHUS
BHEIIIHEHN OpPraHU3alMOHHOW CTPYKTYPHI M ApXUTEKTYPHl CHCTEMBI
cpensl 00paboTku uHpopMaIuu

Bapuant 1 BapuanT 2 BapuanT 3 Bapuant 4
Ycnosue 1 10 9 8 6
Ycnosue 2 8 5 6 4
Ycnosue 3 14 16 18 20
Ycnosue 4 12 13 14 12

Pemienuie. PacueTsl, mpoBeeHHBIE 10 METOTy COATAHCUPOBAHHOTO KPUTEPHSI

¢ ucrosb3oBanueM BoipaxkeHus (5.1), mpuBenens! B Tadi. 16.3. KoaddurimeHTsr,

OIITUMH3MaA al, IIeCCuMu3mMa a2 H p€ajin3Ma a3 HUMCIOT 3HAa4YCHUA.

 =a,=a3= 1/3 , 9TO COOTBETCTBYET PEIKUMY COATAaHCUPOBAHHOTO PEIICHUS
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Tabmuma 16.3

Bri0op BapuanTa perieHus no KpuTepuro cOaTaHCUPOBAHHOTO PEIICHUS

YcnoBus BHELIHEN cpebl Bo3M0KHBIE BADUAHTHI peLICHUs
Bl B2 B3 B4

Ycnosue 1 10 9 8 6
Ycnosue 2 8 S) 6 4
Ycnosue 3 14 16 18 20
Ycnosue 4 12 13 14 12

—— . 4,667 5,333 6 6,667
B n "1 mi';\x 4 J

L= ina.. 2,667 1,667 2 1,333
BJ2 azmllnaIJ
B 1N 3,667 3,583 3,833 3,5

J3 3M§1 1j
B.=(B..+B.~+B. 11 10,583 11,833 11,5

i~ *Bja*Bjs)
B =max B, 11,833 (%)

J

[Mpumeuanue. 3HakoM (*) OTMEUEH YU BapUAHT PEIICHHS

AHanu3 pe3ynbTaToB, MPUBEIECHHBIX B Ta0d. 16.3 , mOKa3pIBaeT, 4YTo

HauTyqiuM BapuanToM pa3putus ACOUmnY no merony cOanaHCUPOBAHHOTO

peuICcHusA, B YCJIOBUAX MIOJTHOM HCOIIPCACIICHHOCTH, ABJIACTCA BapHaHT B3.

P&H)KPIpOBaHI/IC BAapHaHTOB 10 CTCIECHU IIPEAIOUYTCHUA UMECT BU .

B3>~B4 > Bl1>~B2
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16.2 Boioop cTpaTeruyeckoro miana pazsutus ACOUnY
HAa OCHOBE MeTOJa <«JepeBa wejei»

Merton  «aepeBa  HEeneW»  MO3BOJISIET  MOJYYUTh,  CTPATETHYECKYIO
MOCJIEI0BATEIbHOCTh BBIMOJHEHUS! OTJEIbHBIX MEPOMPUSATHM, CIIOCOOCTBYIOIIUX
coBepiieHcTBOBaHUI0 ACOUMY u AOCTHXKEHHIO TJ100aIbHOM LIeTU €€ Pa3BUTHS.

Otor Meron m3BecteH Takxke kak Meron Ilarrepn (PATTERN — Planning
Assistance Through Technical Relevance Number) - 3To momomrs B npoBeaeHun
IJIAHUPOBAHUS MTPU CPABHEHUU AIbTEPHATUBHBIX BAPUAHTOB PA3BUTHS CUCTEMBI 32
CYET MCIMOJIb30BAHUS OTHOCUTEIBHBIX MTOKA3aTEIEH TEXHUYECKON OLICHKH.

Meton «aepeBa Hene» BKIIYAET CICIYIOIIME 3TAbI:

Jran 1 ®opMupoBaHue rjo0ajJbLHON LEJH W HANMHCAHHE NOAPOOHOrO
APEBOBHIHOIO CUHEHAPHUS 4YAaCTHbIX WeJdeil Jis ee JOCTHXKEHHUd, T.C.
onpenesieHrne Habopa BO3MOXKHBIX BAPUAHTOB JIJIsl PEUICHUST MPOOJIEMBI.

Ortan 2 IlocTpoeHue «aepeBa 1ejieii» 3a cyeT UCMOJIb30BAHUA MPUHIIANA
uepapxum nejaei laes sToro npuHIMIa COCTOUT B TOM, UTO Jr00as 1eib Oosee
BBICOKOT'O YPOBHSI MpeoOpa3yercs B COBOKYITHOCTD Iiejieil 00ee HU3KOr0 YPOBHS.,
T.C. KaXJasg KpyIMHas 1ejb pa3OuBaercst Ha Ooljiee MeNKue 1enu. Takum oopazom,
Bce C(POPMHUPOBAHHBIC 1IEJIM BHICTPAUBAIOT B UEPAPXUUECKUHN PSJI.

IIpouiecc mocTpoeHUsT «aepeBa IEee» BKIIOYACT CICAYIONIUE [Iaru:

- hopmMyIupOBKa TJI00ATBHOM 11E1H;

- opMHUpOBaHUE YPOBHEH HEpapXUU «IEpeBa lLieNieii», KOrJa BBIMOJHICTCS
TeHepals MPOMEKYTOUYHBIX W KOHEUHBIX (T.€. JIOKAJIbHBIX) IIEJICH; MPH STOM Ha
KaXXJIOM YPOBHE UEpapXuu 0053aTEIbHO JOJKHO OBITh HECKOJIBKO IIEJICH;

- YTOYHEHUE U KOPPEKTUPOBKA (POPMYIHUPOBOK MPOMEXKYTOUHBIX U KOHEUHBIX
LEeJIEW C Y4E€TOM BBIITOJIHEHHUS MTPUHIIUIIA UX PEATTU3YEMOCTH;

- TIOCTPOCHHE CBSI3eM MEXIy I100adbHOM, MPOMEXYTOUYHBIMU U KOHEUHBIMU
HETISIMH.

- OLICHKA YPOBHS BaKHOCTH BCEX LIEJIEH, BXOASAIINX B COCTaB «JepeBa LEIIC».

IIpu mocTpoeHun «aepeBa ueaen» cieayeT BhIIOJHATh CIEAYIOINE MPABUIIA!

- BCE JIEPEBO IIeJIel MpeICTaBIsIeT COOOM €AUHYIO I1E€]1b CUCTEMBI,
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- KaXJas LeNlb JOJDKHA MMETh CBOM YHUKAJBbHBIM HOMEp B «JIEPEBE LIEIEN», a
TaKXXe CPeJICTBA U PECYPCHI JJIs €€ 00eCTICUeHUS;
- JTIEKOMITO3ULMS KaXJOW 1€ BEPXHETO YPOBHS HA LEIW HHKHETO YpPOBHS
OCYIIECTBJISIETCS TIO OJTHOMY BBIOpAaHHOMY KJIACCU(PUKAITMOHHOMY MPU3HAKY;
- KOJIMYECTBO IE€JIE HUXKHErO0 YpPOBHS  JOJKHO OBITh JOCTAaTOYHBIM JUIst
JOCTHKEHUS LIEJIM BEPXHETO YPOBHS;
- 10 Mepe nepexoa OT LENEH BEPXHErO YPOBHS K LEISAM HUKHETO YPOBHSL 3THU
1eJu MproOpeTaroT Bce 00j1ee KOHKPETHBIN XapaKTep;
- pa3BUTHE OTIECIBHBIX BETBEH J€pEBAa MOXKET 3aKAHUYMBATHCS HA PA3HBIX
YPOBHAX HEPAPXHU «JIEPEBa LIEICI»;
- BEPIIMHBI BBHIIIEIEXKAIIETO YPOBHS «JIepeBa Ieeil» MPeACTaBISIIOT cO00M
LEJIN JJ1s1 BEPIIUH HUKEJIEKAIINX YPOBHEH
- TIOCTPOCHHUE «JepeBa ILEJEH» IMPOJOJDKACTCS A0 TE€X IMOop, MOKa JIUI0
MIPUHUMAIOIIEe pelIeHHEe He OyIeT UMETh B CBOEM PACIOPSHKEHUH BCE KOHEUHBIE,
T.€. BCE JIOKQIBHBIC, IS IS TOCTYIKCHMS BBIIICCTOSIIECH rIT00aIbHOM IIEIH.
Oran 3. ®opMupoBaHUE I'PYINbl KPUTEPHEB JJI5 OIeHKH OTHOCHUTEJIbHOM
BA’KHOCTH, TOJIE3HOCTH, JHKOHOMHUYECKOH I(PPeKTHUBHOCTH UejJeld Bcex
ypoBHel. IIpu 5TOM Takxke NMPOBOAUTCSA OICHKA W OTHOCHUTEIHLHOW BaKHOCTH
BCceX 3TUX KpuTepreB. COCTaBIISIOTCS CBOAHBIC TAOJIMIIHI IS MPOMEKYTOUHBIX U
JIOKAJIBHBIX IEJIC OJHOTO YPOBHS «JIepeBa IEJIC», OTHOCSIIUXCS K OJHOMY U
TOMY K€ BBIIIECTOSIIEMY YPOBHIO LIEJIEH.
Jlanee OyneM HMCIOJIB30BaTh CIEAYIOIINE O003HAUCHUS: M BBIPAKCHUS IS
orleHKH 3((PEKTUBHOCTH HCIIOJIB30BAHUSA MPOMEKYTOUHBIX U JIOKAIBHBIX IIENIeH

MIPY JOCTHKEHUH T100AIbHOM 11EJIH.
(i)
o’ - BEC K-ro KpuTepus, OTHOCSIIEroCs K IEJIH, KOTOpas ABIISIETCS LENIbIO

Ooyiee HHM3KOTO YPOBHS [0 OTHOIICHUIO K IICJIM, WUMEIONICH I-bIii HOMEp B

HepapXxuu Lejer, 1 HEOCPEACTBEHHO C HEM CBs3aHa.

[ -
S Sk) - KO3 UITUCHT OTHOCUTEIBHOTO Beca |- OH IeJu 10 K-My KpHTEpHIO,

HETIOCPEICTBEHHO CBSI3aHHOM C IIeJIbI0, UMCIOIIUH I-bI HOMED,

84



[Tpu 3TOM 00s13aTE€NBLHO AOJIKHBI OBITH BBITIOJIHEHBI CIETYIONIUE YCIOBUS
1) cymMMa BECOBBIX KO3(P(PHUIIMCHTOB KPHUTEPUEB, OTHOCAIIMXCA K OJTHOMY
YPOBHIO HEPAPXUU «IEpEBa IIEJIei», KOTOPhIA HEMOCPEICTBEHHO CBA3aH C OJTHUM
BBIIIECTOSIIIIUM YPOBHEM 3TOTO JIepEBa JOJKHA ObITh paBHA €IMHUIIE.
S0 |
oy =1 st 1=const (16.2)
k=1

rac ni - KOJIMYCCTBO KPUTCPUCB, KOTOPOC CIICAYCT YUYHUTHIBATDL IIPHU aAHAJIN3C

1eneh, KOTOpbIe SIBISIOTCS LEeiIsiMHU 0oJee HU3KOro YPOBHS IO OTHOIICHUIO K
LeNd, UMEIOLEH | -BIii HOMEp B HEpapXuu LeJIel, ¢ KOTOPOM OHU
HEMOCPEJACTBEHHO CBSI3aHBI.

2) cymma Ko3(h(OHUIIMEHTOB OTHOCHUTEIIBHBIX BECOB IIeJIeH, PacIiOIOKEHHBIX
Ha I-OM YpPOBHE UEPAPXHUHU «JIepeBa IeJIei», KOTOPBIH CBS3aH C OJHUM
BBIIIECTOSIIIIUM YPOBHEM ATOTO JEpeBa JOJKHA ObITh TaK)Ke paBHA €AUHUIIE.

n.
i .
> sW=1 mm i=const (16.3)
j=1
rac nJ - KOJINYECTBO Heﬂef/’l,, KOTOPBIC ABJIAIOTCA  LOCIIAMHU 60Hee
HM3KOIO YPOBHs I10 OTHOINEHUIO K LEIH, UMEIOIEH | -blii HOMEP B MEpApXHU

LeJIeH, C KOTOPOM OHU HEMOCPEICTBEHHO CBSI3AHBI.

Hanee 1o ¢popmyite (5.4) Beraucisiem rj(l) - KOO OUIIMEHT OTHOCUTEIHLHOTO

Beca IIeJIM, HWMCIOIIeH |- BbI HOMEp B HUEPAPXHHU IEJIeH W HEMOCPEICTBEHHO

CBSI3aHHOM C eI, UMCIOIIUKI | -BI HOMEP.
(i) J (i).g(i)
_ 1) _I
rJ k§ 1ak SJk (16.4)

B MHOroypoBHEBOM HEpapXMUECKOM CTPYKTYpE PpacCMOTpPEHHas Ipoleaypa
IIOBTOPSIETCA HA KAXIOM YPOBHE JUIs KaXJOTO y3ia» «aepesa nenei». [Ipu satom
KaXJIBIM Y3€JI 3TOr0 JIepeBa COOTBETCTBYET IIPOMEKYTOYHON WIIH JIOKAIBHOMN LIENN
Y MIO3TOMY UMEET CBOM MHWBUIyaJIbHBIM HOMEDP B IEPEBE UEPAPXHUU LETIEH. .

IIpouenypy OLIEHKM, KAaK NMPAaBWIO, HAYMHAKOT C CAMOTO BEPXHETO YpPOBHS
«IepeBa Lenen», IMEepeMellasch  KaXAbld pa3 Ha YpPOBEHb HHUXKE, IIOCIe

IMPOBCACHUA BCCX PpPACUCTOB Ha AAHHOM YPOBHC. I[J'I?I IMOJIYYCHUA  3HAUCHUA
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ko3¢ duierTa OTHOCUTEIIBHOM BaXHOCTH KaXJAOW MPOMEKYTOUYHOU WU
JIOKQJILHOW IIeTU, HEOOXOAUMO BBIUMCIHTE 10 Gopmylie (5.4) cooTBeTCTBYIOIICE
(i) . .
r j IIpu aToM R - monHbIA K KOAQPUIMEHT OTHOCUTEIHHOMN

J

BAXHOCTH JIOKAJIBHON II€JHM, HMECIOIIEH |-blii HOMEpP B HEpPapXuu IeieH

3HA4YCHUC

ONnpCACIACTCA U3 CICAYIOIICTO BBIPAKCHUA

_ (i)
Rj = i,ELrj (16.5)

rae i W | — HOMepa Ieliel, KOTOpPhIe PACIIONOKEHBI Ha MYTH TEPEMEIICHHUSI
OT TJIABHOM IIEJIH, T.€. IIEJTU C HOMEPOM HYJIb, K JIOKQJILHOM MM C HOMEPOM | .
Jlanee MOKHO IPOBECTH PAHKUPOBAHUE JIOKAJIBHBIX LEJIEH O MOKA3ATENI0

R jraem OoJbIIIe 3HAUEHUE ITOTO MOKa3aTeNsl, TEM JIOKaJIbHas 11eJIb SIBISETCS
OoJee BaXXKHOM M TpeOyeT ee peanu3aluu B epByto ouepenb. [Ipu sTom camoit
BaYKHOU JIOKJTHLHOU IENBIO SBJISICTCS Ta 1elb (@), I KOTOPOW 3HAaYCHHE dTOrO

MOoKa3arells MIPUHUMAET HauOoJIbIee 3HaUeHUE coriacHo BeIipakeHus (16.6)

Re :m?x Rj (16.6)

IMpumep 16.2 KommberoTepHo#t hupme I JaabHEHIIIETO pa3BUTHS OM3HEca,
YAOBJIETBOPEHUSI TMOCTOSHHO PACTYyLIUX MOTPEOHOCTEM KIMEHTOB, YBEIUYCHUS
YpOBHSI MpecTuka B 00pbOEe C KOHKYpPEHTaMU HEOOXOAMMO pa3padoTaTh IUIaH
Pa3BUTHUA CBOETO LIEHTPaJILHOTO o(rica, OCHOBY KoToporo coctapisger ACOUnY.

I'maBuas nenb pupmbl  (meab NeO) — 3to addexTuBHOE pa3BuTHE OM3HECA 3a
CYET KA4YECTBEHHOTO YJOBJIETBOPEHHUSI TOCTOSHHO PaCTyIIMX MOTpeOHOCTEH
KIUEHTOB PyKOBOACTBO (UPMBI CUMTAET, YTO ATy I1€JIb MOXHO JOCTUTHYTH
HECKOJIbKUMH TYTSAMH, BBIOMpAET MpPU OSTOM B KAYECTBE OCHOBHBIX IyTEH,
CJIeYIOIINE JIBA HAMIPABJICHHUS], T.€. JIBE TPOMEXKYTOUHBIC 1IEJIH

Henpb Nel — IIpoBecTn MoAEpHHU3ALINIO ATIIIAPATHO-IPOTPAMMHBIX CPEJCTB

Iens No2 - [IpoBecTr peopraHU3aIui0 OPTaHU3AIUOHHONW CTPYKTYPHI

B cBoro ouepens mpomexxytouHas neib Nel MoxeT ObITh peann3oBaHa C

IMOMOMIBIO CIACAYIOMUX JIOKAJIIbHBIX ueneﬁ:
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[ens Ne3 — YcraHOBUTE O0JIee MOIITHBIN CEpPBEP.

Henb Ned — YcranoButs 60iiee coBpemennblie Bepcuu [10.

Lens N5 - 3amenuts kabenbHyt0 cucteMy, nepeiitu ¢ HBIT na BOJIC.

[IpomexxyTounas 1enb No2  MokeT OBITh  peaju30BaHa C TOMOIIBIO
CIEAYIOLINX JIOKAIbHBIX LEIICH!

Lens Ne6 - Cmenuts mpoBaiinepa MaTEpHET yCmyT

Henb Ne7 - OpranuzoBath cyk0y peMOHTa U OOCITY>KUBaHUSI KOMIIBIOTEPOB

Pemenne. Mcxonuble MaHHBIE Ui IPOMEXKYTOYHBIX WM JIOKAJbHBIX LEJIEH,
KOTOpbI€ TIOJIYYEHBl B pe3yJibTaTe MPOBEACHUSI AKCHEPTHOTO OMpPOCa C YYETOM

BbInoTHeHHS ycioBui (16.2) u (16.3) mpuseaensl B Tabn. 16.4 - 16.6

Tabnuma 16.4
HcxonHple JaHHbBIE U OIIeHKA KO3 PUIIMEHTOB OTHOCUTEIILHOTO BECa JIOKAIBHBIX IIeNen
Nel u Ne2.

Kpurepun Becosoii Henp Nol Henp No2
KO3 duImeHT
Kfpf;;gg”“ecm =06 | s -045 s ~0,55
PocT nox010B aéO) _0,4 Sl(g) _0,4 Ség) ~0.6
0 éla 050 i) ~0,43 i\ —0,57

Tabauua 16.5
Hcxonnbple JaHHbBIE U OIIeHKA KO3(PPUIIMEHTOB OTHOCUTEIILHOTO BECa JIOKAIBHBIX IIeNel
Ne3, Ned u Neb

Kpurepuun BecoBoit Ienp Ne3 [enp Ned Ienp Ne5
Kod(ppunreHT
Cpﬁ‘;‘;"fo paborst 1 o W_g5 | sP-03| sP-02| s¥-05
J}fﬁgﬂm’c“ o =05 | sP-02 | sf-02| s¥-06
rj(l) _ éla‘gl) S ﬂ() - V=025 | rP-020 P-oss
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Tabauua 16.6

VcxonHble JaHHBIE U OIIEHKA KOA(PQPHUIIMEHTOB OTHOCUTEIBHOTO Beca JIOKAJBHBIX LeIel

Ne6 u Ne7
Kpurepun Becosoii Lenp Nob6 Henp No7
K03 HUIeHT
[IpocroTa nmpoBeAeHUs a(2) ~0,2 S (2) _ 0.8 S (2) _ 0.2
peopranu3anuu 1 61 71
O0Bem ycayr (2) _ (2) _ (2) _
a5 =0,5 862 =0,4 872 =0,6
Pexxum paboTs (2) _ (2) _ (2) _
og =0,3 863 =0,8 873 =0,2
(2)_ § 4250 - () _o,6 () _0.4
T EK 5 =0, 77 =0,

B 1abm. 16.4 — 16.6 Takke mpuBeIeHBI OIEHKH KO3 PHUIIMSHTOB
OTHOCHUTEIHHOTO BECa TPOMEKYTOUHBIX U JIOKAJTBHBIX IIeJICH, pacCUUTAaHHBIC 110
BeIpakenuio (16.4)

[TosHbre 3HAYCHUS OTHOCHUTEJIbHOU

K03 DHUITIEHTOB BAKHOCTH

MPOMEKYTOUHBIX 1efie 1 u 2, paccyuTaHHBIC C WCIOJIB30BAHUEM BBIPAKCHUS

: _0)_ ) _
(5.5) umerot BUx: F\’1 =0 = 0,43 R = 0,57

2:

PamxupoBaHue TPOMEKYTOUHBIX II€JIel IO TMOKa3aTemro R Mmo3BoiseT

J
yTBEPXKIaTh, YTO JMJi JOCTIXKEHHUS TJIaBHOM 1€, a UMEHHO 3()PEKTUBHOIO
pa3BuTusa Ou3zHeca (UPMBI, peopraHu3alusl OPraHUu3alUOHHON CTPYKTYpPhl (PUpPMBbI

SBJISCTCS Oojiee TIEPCIEKTUBHOM 3aJadeid IO CPaBHEHHUIO C peopraHu3aIiuei

armapaTHO-IPOTPAMMHBIX CPEICTB, MOCKOJBKY PAaCCUUTAHHOE 3HAUEHUE R2 > R1

[Tonubie 3HAYEHUS KOADPHUIIMEHTOB OTHOCHUTEIBHON BaXXKHOCTH JIOKATBHBIX

IeJIel, PaCCYMTAHHBIC C UCIOJIb30BaHueM Bhipaxenus (16.5), mpuBeneHb! HUIKE

D 0 _g25.043- D O _g20.043=
Ry=r3” - =0,25-0,43=0,1075 Ry=ry” -’ =0,20-0,43=0,0860
@O _p55.043= _(2) (0) _ _

Rg =1z -}/ =0,55-0,43=0,2365 Rg =fg~ Ty~ =0,6-0,57=0,3420
2 0 _54.057=
R, =r;" -1y’ =0,4-0,57 =0,2280

Hcnonw3ys Beipaxkenue (16.6), moixydaem, 9To caMOi Ba)KHOW JIOKAJIBHOM

IEJThI0, KOTOPYIO CIEAYET PeaTn30BaTh B MEPBYIO OYEPE/Ib, SIBISICTCS MeTTb Neb.
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PamkupoBanue JOKaldbHBIX II€JIEM MO TMoOKasarenro R:  mo3Boiser

J
pacmoJIOKUTh 3TU LEJIH, HadyhHasd C CaMOM BAXHOW LENH, B CIEAYIOLIEH
nocienoBaTenbHOCTH  Llemb Ne6 — Lenp Neb5 — [enp No7 — Ilens Ne3 — Lenn Ned

Takum oOpazom, ISl JOCTHXKEHUS TJIaBHOU 1€ — 3 (HEKTUBHOTO pPa3BUTHS
Ou3Heca PyKOBOJCTBO (PUPMBI JOMAKHO MOCJIEA0BATENHHO U TMO3TAMHO MPOBECTH
CJIEAYIOIINE MEPOTIPUSITHUS :

- cMeHUTh TpoBaiinepa MuaTepHeTr yenyr  (meabNeb);

- 3aMEHUTH KabenbHyI0 cuctemy, nepeiitu ¢ HBIT Ha BOJIC. (1ienmp Neb);

- OpPraHu30BaTh CIYXKOY peMOHTA U OOCTY)KUBAHUS KOMITbIOTEPOB (11eh No7)
- YCTaHOBUTH OoJiee MOIIHBIN cepBep (1enb Ne3);

- YCTaHOBUTH Ooiee coBpeMmeHHble Bepcuu [10 (mens Ned).

16.3 BbIOOp OpraHu3anMOHHO-YIIPABJIEHYECKUX PeleHuii
npu moaepHuzaunu ACOURY Ha oCHOBe MeT0/1a aHAJIN3a HepapXuid
MeTon  aHanW3a WepapxWii WM aHanuTHdeckor wepapxum  (Analytic
Hierarchy Process) paspabotan amMmepHKaHCKUM YYEHBIM, MaTeMaTHKOM TomacoMm
Caatn, 1 HayyHo 00OCHOBaH. MeTOol SIBISIETCSA YHHMBEPCAIbHBIM, JOCTATOYHO
MOIIHBIM U S(PPEKTUBHBIM CPEACTBOM MPUHATHUS HAWIYUYIIUX PEUICHUW MpHU
PELICHUM MHOTOKPUTEPHUAIBHBIX 3a/lad M MO3TOMY B HACTOAIIEE BPEMsI HAIIEIN
HIMPOKOE MPAKTHYECKOE NMPUMEHEHUE. PaccMOTpUM OCHOBHBIE ATambl MpPOLECCa
MPUHATUA OPraHU3aLHOHHO-YIPABICHUYECKUX PEIICHUH  C HCIOJb30BAHUEM
METO/Ia aHAJIU3a Uepapxum
Jran 1 CrpykTypu3anus npouecca npuHaTus pemenus. Ha stom stamne
JIIIP  pa3pabarbiBaeT HEPApXUUYECKYI0 MHOTOYPOBHEBYIO CTPYKTYPHYIO CXEMY
npoliecca MPUHITUS PEIICHUS U  OMNpeJesieT OCHOBHBbIE (DAKTOPHI, KOTOPHIE
BXOJAT B €€ cocTaB. K HMX 4HWCly OTHOCATCS: TJIaBHas LEJIb HUCCIEIOBaHUsA,
KpUTEpPUU U HAOOP aIbTEPHATUBHBIX BAPUAHTOB, MOJICKAIINX CPABHEHUIO.
[Ipu 5TOM BCe KpUTepUu MPEACTABISAIOT cO00M (paKTOpPhl OAHOTO THUMA, & BCE

MCXOJIHbIE aJIbTEPHATUBHBIC BAPUAHTHI CPABHEHUS — 3TO (DAKTOPHI APYTOTO THUIIA.
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Ortan 2 IlocienoBaTejibHOe MapHOe CPaBHEHUE BceX (PAKTOPOB OHOTO
Tuna. Ha stom stane JIIIP BBIMOMHSET CAEQyIOMNE AEUCTBUS:

1. CocraBnsier MaTpully MAapHBIX CPAaBHEHUN  KPUTEPHUEB, B KOTOPYIO
3aHOCUT PE3YyJIbTAaThl CPABHEHUS BCEX KPUTEPHUEB,

[Ipu cpaBHeHun 1n0ObIX NBYyX KputepueB JIIIP cHauana momxeH ykaszaTh B
CJIOBECHON (OPMYIHUPOBKE KAKOW U3 3TUX KPUTEPUEB SIBISIETCS 00Jiee BaXKHBIM.
Jng m3MepeHust CTENEeHU IMPEBOCXOACTBA OLHOr0O Kputepus nepen apyrum JIIIP
UCIIONB3YET JIOTMYECKUE CYXKIEHUS U3 YNPOUIEHHONW uiu (yHIaMeHTaIbHON

BepOaIbHO-ITU(POBHIX IIIKAJ, COOTBETCTBEHHO NMPHUBEACHHBIX B Ta0Om 16.7 u Tadi

16.8, a 3aTeM IepeBOIUT ATH JAaHHBIC B YUCTIA ki- , COTJIACHO 3THUM K€ IIKAJIaM.

J
Ecnu B MaTpuile mapHBIX CpaBHEHU# KpuTepuil cTpoku (1) MMeeT CTeneHb

IOPEINOYTUTENLHOCTH 110 CpPaBHEHHIO ¢ Kpurepuem crtoimdma (J), To B

COOTBCTCTBYIOIHI/II\/,I 9JICMCHT MaTpullbl 3aIllMChIBACM YHCJIIO kl TOorga OJSJIEMCHT

J )
Ha mepecedeHnrn CTpokH ( ) u cromdma (i) Oyaer uMeTh 0OpaTHOE 3HAYEHHE,

paBnoe 1/ ki i

Tabmuna 16.7

BepbanbHo-uncaoBas mkajia OTHOCUTEIBHOM MPEANOYTUTEILHOCTH
rokasareseH, npemnoxenHas Caatu

No KauecTBeHHOE ompeiesieHue ypoBHS KonnuecTtBenHoe 3HaueHME
MPEATOYTHTEIIEHOCTH YPOBHS MIPEATIOYTUTEIIHHOCTH
(k)
1 PaBHas npeannoyTuTenbHOCTh 1
2 YMepeHHast CTenieHb 3
MPEATMOYTHTEIILHOCTH
3 CymiecTBeHHas! CTENIEHb 5
MPEAMOYTHTEIILHOCTH
4 3HauyuTeNbHAsA CTENICHD 7
MPEATMOYTHTEIILHOCTH
9) Ouenb 6oJIbIIIAs CTENEHD 9
MPEATMOYTUTEIILHOCTH

Ywucna 2,4,6,8 ncmonb3yrOTCs I OIEHKH MMPOMEKYTOUYHBIX 3HAUCHUH
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Tabmuma 16.8
®dynpaMeHTaIbHas BepOaIbHO- YUCIIOBAs IIKATa OTHOCUTEIbHOM
PEANOYTUTEILHOCTH MOKa3zarenei, mnpemioxkenHas Caatu

Ne | KauecTBenHoe omnpeenenre ypoBHs | KomudecTBeHHOE 3HAUCHHE YPOBHS
IIPEANOYTUTCIIBHOCTH PEANOYTHTEILHOCTH (ki j )

1 | PaBHas npennoyTUTEIbHOCTD 1

2 | Cnabas cTemneHb 2
MPEATMOYTHTEIILHOCTH

3 | CpenHee cTeneHb 3
MPEATMOYTHTEIILHOCTH

4 | TlpeanoYTUTEeIbHOCTD BHIIIIE 4
CpEITHETO

5 | YMepeHHO cuiibHas 5
MPEATNOYTUTEIHHOCTh

6 | CunpHas IPEMOYTHTEIHHOCTD. 6

7 | Ouenb cubHas (OUeBHIHAS) 7
MPEATMOYTUTEIHHOCTh

8 | O4enp, OYCHB CHIIbHAS 8
MPEATNOYTUTEIHHOCTh

9 | AGcomoTHas IPEATOYTUTEIHHOCTD 9

Ecin konudecTBo kKpuTepreB paBHO (N ), TO KOJUYECTBO MAPHBIX CPaBHCHHN

KPUTEPUEB OIPEACIACTCS U3 CIICAYIOMIETO BhIPaKCHHUS [ n-(n-1/2 ]

2. Tlocme 3amonHEHWs  MaTpUIBI TApPHBIX CcpaBHeHUN Kputepue JIIIP
COCTaBJISIET  MAaTpUIbl MAapHbIX  CPAaBHEHMM  HMCXOJHBIX  aJIbTEPHATHUBHBIX
BApPUAHTOB MO KAXIAOMY M3 KPUTEPUEB. ECIM KOJIUYECTBO BAPUAHTOB CPABHEHMUS
PaBHO M, TO KOJIMYECTBO MAPHBIX CPAaBHEHUM BApUAHTOB IO BCEM KPUTEPUSIM

OTIPEICIISACTCS U3 BBIPAKCHHS [ n-m-(m-1)/2 ]

IIpouenypa napHOro CpaBHEHHMs MCXONHBIX BApPUAHTOB IO KaXIOMY
KPUTEPUIO aHAJIOTUYHA IIPOLEYPE CPAaBHEHUS KPUTEPUEB APYT C APYTOM.

Crnenyer umeTh B BUAY, YTO JIr00asi MaTpUlla MapHbIX CPaBHEHUH (PaKTOpOB,
cocrasienHas JIIIP, nomxHa oOnaaaTh cileqyrOIUMH CBOMCTBAMMU:

1) OBITh KBaJPATHOM U MOJIOKUTCIIHHOM;

2) Bce DJEMEHTHI TJAaBHOW JMArOHAIM MAaTpPHUIBI JOJDKHBI OBITh pPaBHEI
CAUHHULIE,

3) mo0ble JBa DJJIEMEHTAa MATPHIBI TAPHBIX CPAaBHEHUH ,CUMMETPHYHBIC

OTHOCHTEIBLHO €€ TJaBHOMU JuaroHalau, AO0JI’KHBbI OBITh CBSI3aHBI MCKIY cobon
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caepytomum  cootHomenueM ki =1/k: , kotopoe cmemyer u3 OCHOBHOrO

J n
NpaBUJIa 3aMOTHEHHSI MATPHIIBL,

4) nns TFOOBIX DIIEMEHTOB kik’ ki, k jk MATpPHIbl MapHBIX CPABHEHUU

1J’
AOJDKHO BBIIOJHATBCA  YCIIOBHE COIJIACOBAHHOCTH 3JICMCHTOB, KOTOPOC HMCECT

CIIeMYIONTUH BU/I: kik = kij 'kjk

5) mnas  JFOOBIX DJIEMEHTOB kik’ ki, k jk MATpPHIbl MapHBIX CPABHEHUU

1J’
JOJDKHBI  BBIITOJIHATBHCA yCJ1I0BUA TPaH3UTUBHOCTHU JJICMCHTOB, COIJIaCHO

KOTOPBIM, €CIIH kikaij u kijzkjk, TO kikzkjk

Martpuily mnapHbIX CpaBHEHHMH (DakTOpOB, YJIOBIETBOPAIOIIYI0 BCEM
MEPEUHCIICHHBIM CBOMCTBAaM, Ha3bIBAIOT COTJIACOBAHHOM.
Oran 3 Bbluucienune kodgdunueHToB BaxkHocTu pakropon. Ha stom
srane JII[IP chayana Bbryuciser kod3((UIIMEHTH BaXXHOCTU KPUTEPHUEB, a 3aTEM
KO3(pPpUIIMEHTHI BAXKHOCTH UCXOIHBIX BAPUAHTOB IO KaXKJOMY U3 3TUX KPUTEPUEB.

s atoro JIIIP mocnemoBaTenbHO BBIYHCISET COOCTBEHHBIE BEKTOpa Kak

KpHUTEpHCB Ci , TAK W K&XKJIOTO MCXOAHOro BapuaHTa ( | ) Mo KaXI0My KPUTEPHUIO

(i), T.e. Ci- , TIO CJICTYFOIIUM BBIPAKCHHSIM

J
1/n

C.. = (k Um (16.8)

ij = (Kij1 Kij2 + Kijm)
Bcero Beraucisercs [ n-(m+1) ] 3HAYCHUH COOCTBEHHBIX BEKTOPOB

Hanee JIIIP BbIMONHSET HOPMUPOBAHUE 3HAYEHUM COOCTBEHHBIX BEKTOPOB
BceX (akTopoB H ompenenser  KOd(QPHUIMEHTH BaXHOCTH (MM BECOBBIC

KO3 PUITUECHTBI) 3TUX (HAKTOPOB IO CJICAYIONIMM BBIPAKCHUSIM

o = (16.9)
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Bij=m_— (16.10)
o
=

TJe ¢ - BECOBOH K03 PUITUEHT | -r0 KpUTEpHS

Bi i BECOBO# KO (HUIIMEHT | -r0 BapHaHTa 10 | -My KPUTEPHUIO

Jran 4 OnpeaejeHne HaWwilyylllero BapuaHTa pemieHus  BriOop
HAWJIy4Illero BapuaHTa pPELICHUA JIIIP  ocywecTBiseT B ClIeAyHOUIEn

IMOCJICAOBATCIIbHOCTHU .

- BBIYMCIIAET IIOKA3aTENb Kav4eCcTBa Y; KAKAOTO |-TO BAPUAHTA PENICHHS

(J=1..m)), ucronb3ys cieayromniee BIpaKeHUE
n :
- BeIOUpaeT BapuaHt pemrenus (1), 11 koToporo mokasaTenh KauecTBa YI

NPUHUMACT MAKCHUMAJbHOC 3HAYCHHUC, H CUMTACT OJOTOT BapHUAHT PCHICHUA

HAaWIY4IlIUM CPEAU CPABHUBAEMBIX..

YI :m]’;\xYJ— roe j=1,..m (16.12)

Jran 5 IIpoBepka coriaacoBanHoctu cyxkaenuii JIIIP. Ha npaxtuxe
nevicteus JIIIP mpu mocTpoeHWM MaTpuill MAPHOTO CpaBHEHUS (PAKTOPOB, Kak
MPaBUJIO, JAJEKU OT MPOBEACHUS UACATbHBIX CPAaBHEHHUU WU BBINOJHEHUS YCIOBUM
COTJIACOBAHHOCTH Y TPAH3UTHUBHOCTH 3JIEMEHTOB 3TUX MATPHI[. DTH HAPYLIECHHUS BO
MHOI'OM OOBICHSAIOTCA IICUXOJIOTHUYeCKUMH ocoOenHoctsamu JIIIP, umeronimmu
MECTO TpPHU MPOBEACHUU UM OOJBIIOTO KOJUYECTBA MAPHBIX cpaBHEHUU. [TloaTOMy
KaXk/1asi MaTpUIla TapHBIX CPABHEHUH MOCJE €€ MOCTPOEHHUS 00sS3aTEbHO J0KHA
OBITh IPOBEPEHA HA COTJIACOBAHHOCTH cyxaeHuu JIIIP.

OcHoBHble TpeOOBaHMS, KOTOpbIE MPEABSIBISIOTCS K COTJIACOBAHHOCTH
cyxnaennit JIIIP, cocTosAT B BBINIOJIHEHMM MM  YCJIOBUH COTJIaCOBAHHOCTH M

TPaH3UTHBHOCTH, PACCMOTPEHHBIX paHee (CM. 3rtarm 2)
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Jlnst oOHapykeHusi HecoriiacoBaHHocTu cyxkaenuit JIIIP, npu moctpoenuun
VMM MATPHIIbI TAPHBIX cpaBHEHUM, CaaTu MPeIOKUI OIPOBOJAUTh OLIECHKY CTENEHU
corjacoBaHHOCTH (WM oTtHomieHuss coriacoBanHoctu — OC), kotopoe

BBIYMCIIICTCS 110 CICAYIOMECMY BBIPAXKCHHUIO!

oc = 1€ _ Umax ~Mm) (16.13)
R (mp-1)-R
npu 3tom  IC = (“max = Mm) (16.14)
(Mm —1)

rae: |IC - 3HaueHme WHAEKCA COTIACOBAHHOCTU ISl PEaJTbHOW MAaTPHUIIBI
MapHbIX CpaBHEHUN (PaKTOPOB

R - 3HaYeHHWe MHJEKCA COTJIACOBAHHOCTH JJII HECHMMETPHUYCCKHX MATPHII,

3aITOJIHEHHBIX CIydalHBIM 00pa3oM. JTO 3HAYCHHUE 3aBHCHUT OT MOPSIKA MATPHIIBI

MapHBIX CpaBHEHUH (aKTOPOB M TMpuBeaeHO B Tabm. 16.9

My, — Pa3MEPHOCTH MATPHIIBI [IAPHBIX CPABHCHUH (HAKTOPOB; CIEAYET UMETh B
BHJIy, YTO OHA TaK)K€ COOTBETCTBYET MaKCHMAJIbHOMY COOCTBEHHOMY 3HAUYCHHIO
COIJIaCOBAaHHOM HJIC€AIbHON MAaTpPUIIbI MTAPHBIX CPABHEHU;

My =N - A7 MaTPHULBI HAPHBIX CPABHEHUI KPUTEPUEB
My =M - 1UI MaTpULbl TAPHBIX CPABHEHUH BapUaHTOB
Amax - MaKCHMalbHOE COOCTBEHHOE 3HAYEHHME DPEAlbHOM MAaTpPHUIIbI MApHBIX

CpaBHEHUM (PaKTOPOB
J7is MaTpHILIbI TAPHOTO CPaBHEHUS (PAKTOPOB UMEEM ClIEIyIolee:
e ecmu OC <0,1 to cyxnenus JITIP cormacoBaHbl U MaTpuIla SBISETCS
COTJIACOBAHHOW;
e ccimu OC >0,1 To cyxnenus JIIIP He cornacoBansl, MOTOMY CleAyeT 3aHOBO
MIPOBECTH MApHOE CpaBHEHHE (PAKTOPOB pacCMaTPUBAEMOIN MAaTPHUIIBI

Jns BbluMCHeHHs Amayx, HcHonb3yemoro B BblpaxkeHuu (16.13), Caatn

MPEIJI0KUI CIEAYIOIINN alrOPUTM:
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1) B marpuiie mapHbIX CpaBHEHUH (HAKTOPOB CYMMHPYIOTCS 3SJICMCHTHI
KaXXI0ro CcToi011a;
2) CyMMa D3JIEMEHTOB KaXIOTO CTOJIOIIA STOW MaTPHUIIbI YMHOXAeTCs Ha

COOTBCTCTBYIOIMEC HOPMAJIM30BAHHBIC KOMIIOHCHTBI BCKTOpPa BCECOB CI)aKTOpOB,

OIIpPCACICHHOIO M3 TON Ke MaTpuibl, W I0Jy4YacM 4YuClia l-, KOJIN4YCCTBO

J

KOTOPBIX COOTBETCTBYET KOJIMUECTBY (PAKTOPOB ATOM TaOJIHIIBI;

3) [Mony4eHHsle yncna A; CyMMUpPYEM H 3HAYCHHE dTOW CyMMBI 00O3Ha4aeM

J
KaK Amax

Tabmuma 16.9

3HaueHUe HHJIEKCa COrTacoBaHHOCTH (R) ISl HECHMMETPHUECKHX MAaTPHI]
B 3aBHCHMOCTH OT ITOPSIJIKa MATPHIIBI ITAPHBIX CPaBHEHUH (haKTOPOB.

3 4 5 6 / 8 9 10 |11 |12 |13

m
R 058090112 124132141 145|149 |151 |154 |1,56

IMpumep 16.3 Tlpu peopranmzanuu opraHu3anuoHHOW CTpykTypel ACOUnY
nepes pykoBoauTesnemM (QUPMBI  CTOMT 3ajaya  BbIOpaTh MOMENICHUE s
pa3MenieHus: CiIy*O0bl PeMOHTa U OOCIYKHBaHUS KOMIBIOTEpHOW TeXHUKU. Bce
HEO0OXOIMMBbIE JJAHHBIE MYy MTPEAOCTABUIN COTPYIHUKU aHATTUTUYECKOTO OT/Iea.

Pemenne. Ha mepBom stame pykoBomutenb (upmer (JITIP) BeImomHsAST
CTPYKTYpU3ALIUIO MTPOIIECCa MPUHSITHUS PEIIEHUS U pa3padaThIBA€T UEPAPXUUYECKYIO
TPEXYPOBHEBYIO cXeMy (DaKTOpOB: 1€lib, KpUTEpUH BBHIOOpAa MOMEIIEHUS,
BApUAHTHI CPABHUBAEMBIX TOMEIIEHUN C MOJHBIM HA0OPOM UX XapaKTEPUCTUK..

Lens JIIIP - BBIOpaTh Hemoporoe Jisi COAEPX aHUS U YIOOHOE C TOUYKHU
3peHHS] TEPPUTOPUATHLHOTO PACIOJIOKEHUS TTOMEIICHUE JJIsl pa3MELIEHHUS CITYKObI
peMOHTa ¢ OOCIY>KUBaHUS KOMIIBIOTEpPHOM TeXHHUKU. Ja JgocCTHXKeHus
MOCTABJIEHHOMW LIEJIM UCIIOJIB3YIOTCS KPUTEPHUH:

K1 — BO3MOXXHOCTh pacHIMPEHUsI MOMEIIECHUS 32 CUET PSJIOM PACIOI0NKEHHBIX
MOMEIIECHUM C 1IeJIbI0 PAa3BUTHS CIY>KObl KOMIIBIOTEPHOU MOAAEPIKKH;

K2 — repputopuansHO ya00HOE pacIoNOKEHNE TTOMEIIICHIS,

K3 — cTouMocTh peMOHTa U colepKaHus TTOMEIIICHHUS.

Ha ocHOBaHMM AaHHBIX, MPEIOCTABICHHBIX COTPYAHUKAMH AHATUTHYECKOTO
oraena, JIIIP Beiaenser deTelpe BapuaHTa MOMEIICHUWA, KOTOPBIM JaeT
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COOTBETCTBYIOIIEe KoaoBoe HamMmeHoBaHue Bl, B2,B3 u B4, mis BeiOopa cpemu
HHUX HanboJiee IPUEMIIEMOTO.

Ha Bropom stane JIIIP BeIONHSAET apHOE CPABHEHUE TPEX KPUTEPHUEB, A
TaKKe MapHOE CpPaBHEHUE YETHIPEX BAPUAHTOB MMOMEIICHHM MO KaxIAoMy U3
KPUTEPUEB, UCTIOJB3Yys YIPOIICHHYIO BepOaIbHYIO IIKaly, MPUBEACHHYIO B Ta0I
16.7.

CocraBnennass JIIIP matpuna mapHbIX CpaBHEHHI KPUTEPUEB IPUBEICHA B
tabs. 16.10. , a MaTpuIlel MAPHBIX CPABHCHUI BapUAHTOB MOMEIIEHUN TT0 KaXIOMY
13 KPUTSPHEB MPUBEICHBI COOTBETCTBEHHO B Taba. 16.11, 16.12 n 16.13..

Ha tpetbem stamne JITIP cHauana BEIYUCISIET COOCTBEHHBIE BEKTOPA KAXKIOTO
U3 pacCMaTPUBACMBIX (PAKTOPOB: JIJII KPUTEPUEB UCTIOIB3yeT BhipakeHue (16.7),

a Il BapUaHTOB MOMEINIEHUH - BbIpaxenue (5.8) , a 3aTem BBIUHCISCT
KO3(pPUIIMEHTHI BAXKHOCTH 3THX (DAKTOPOB, UCIIONIB3YsI COOTBETCTBEHHO
BeIpaxkenus (16.9) u (16.10). Iloxydyennsie nannbie JIIIP 3anoCcHT B
COOTBETCTBYIOIIHME TAOMUIIBI MApPHOTO CpaBHEHUS ATUX (AKTOPOB: NSt
kputepueB B Taba 16.10, a 119 BapuaHTOB MOMENICHUH, C YIE€TOM KPUTEPHS, TIO
KOTOPOMY MPOBOJAMIIOCH X CPAaBHEHHE, COOTBETCTBEHHO B Tabm. 16.11 - 16.13.

Taobmuma 16.10

Martpuiia cpaBHEHUSI KpUTEPHUEB
Kpurepuit K1 K2 K3 | CobcTBennniit | Bec
BEKTOP KpUTEpUsI
K1 1 3 9) 2,47 0,650
K2 1/3 1 3 0,848 0,230
K3 1/5 1/3 1 0,48 0,120

Tabmmma 16.11

Martpuiia cpaBHeHUs! BapuaHToB 1o kputeputo K1
BapuanTt Bl B2 B3 B4 CoOcTBenHbl |Bec
1 BEKTOD KpUTEPUS
Bl 1 1 0,333 0,2 0,508 0,106
B2 1 1 0,333 0,333 0,577 0,120
B3 3 3 1 1 1,732 0,362
B4 9) 3 1 1 1,968 0,412
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Tabmuma 16.12
Martpuiia cpaBHEHHUSI BADHAHTOB 10 KpuTepuio K2

Bapuant | Bl B2 B3 B4 CoOcTBennsnlii | Bec

BEKTOP KpUTEpUS
B1 1 0,11 0,2 014 0,23 0,050
B2 9 1 3 1 2,28 0,430
B3 5 0,33 1 1 1,14 0,220
B4 7 1 1 1 1,63 0,300

Taomuma 16.13
Martpuiia cpaBHEHHUSI BApHAHTOB 110 KpuTepuio K3

Bapuant | Bl B2 B3 B4 CoOcTBennnlii | Bec
BEKTOP KpUTEpUs
B1 1 3 5 9 3,4 0,560
B2 0,33 1 3 / 1,63 0,270
B3 0,2 0,33 1 5 0,76 0,130
B4 0,11 0,14 0,2 1 0,23 0,040

Ha werBeprom stame JIIIP, ucnoms3ys Belpakenue (16.11), ompenmenser
MOKa3aTelb KadyecTBa KaKJIOTO BapuaHTa pelieHus (B JaHHOM cliydae — 3TO
BapuanThl nomemnenus Bl, B2, B3 u B4) , a 3atem coriacHo Beipakenus (16.12)
OTIpeIeIsIeT HAWTYYIIUN BapUaHT PEIICHHUs, T€. BRIOMpaeT Hauboee mprueMiIeMoe,
C €ro TOYKH 3PEHUs, TOMEIIECHUE JUISI pa3MEIICHHSI CITYKOBI.

Pe3ynbTaThl 3THX PaCYETOB TAKOBBI:
Y, =0,65-0,106+0,23-0,05+0,12-0,56 =0,1517
Y, =0,65-0,120+0,23-0,43+0,12-0,27 =0,2077
Y, =0,65-0,362+0,23-0,22+0,12-0,13=0,2906
Y, =0,65-0,412+0,23-0,30+0,12-0,04 = 0,3390

Y4 = mj';\ij =0,3390

AHanu3 NpUBEICHHBIX PE3YJIbTATOB MOKA3BIBAET, UYTO HAWIYUYIIUM PELHICHUEM
SIBJISICTCSI BBIOOP MOMEIeHHs, 0003HAaYEeHHOTO KaK B4,

Ha marom stane JIIIP ocymecTBiaseT mpOBEPKY COTNIACOBAHHOCTH CBOMX
CYXXJIEHUH, YUYUTHIBAIOUIYIO MPOBEPKY KOPPEKTHOCTU U 0€30MIMOOYHOCTH CBOUX
NEWCTBUN TPU 3alOJHEHHM MATpHUIl MMAPHOTO CpaBHEHUsA, OTy mnpoBepky JIIIP

BBITIOJIHAET B CIEAYIOLIEN MMOCIEI0BATEIbHOCTH:
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1) BBIUKCIISCT MaKCUMaJIbHOE COOCTBEHHOE 3HAYCHHE KaKIOW W3 YETHIPEeX
MaTpull TapHbIX CpaBHEHUN (HAKTOPOB MO paHEE NPUBEACHHOMY aJITrOPUTMY

(cmoTpu 3Tam.5) B pe3ynbTaTte pacueToB UMEeM

A =3,117 - MakcuManbHOE COOCTBEHHOE 3HAYEHUE MATPHUIIbI MAPHBIX

max K
CpPaBHEHUU KPUTEPUEB,;

MaKCUMaJllbHble COOCTBEHHbIC  3HAYEHMUs] ~ MATpPUIl MAPHBIX CpPaBHEHUU
BapuaHTOB momenieHui nmo kpurepusim K1, K2 u K3 cooTBeTcTBEHHO MMEIOT

—4,023, A, =4233, A =42015

HAUYCHUA
3Hade *max1 max 2 max3
2) ompenenser u3 Tabn 16.9 3HaueHWe MHAEKCA COITIACOBAHHOCTHU IS

HCCUMMCTPHUYICCKUX MATpPHUILL, 3allI0OJTHCHHBIX CJ'Iy‘-IElfIHBIM 06pa30M, " IoJIy4dacT JJIsd

HUX CIIETYIOIINE 3HAYCHUS RK =0,58 Rl = R2 = R3 =0,90

3) BBIYHCISET OTHOIICHHE COTVIACOBAHHOCTHU JUIS KaKIOW MATPHIIBI MapHBIX
CpaBHEHUWH UCTIONIB3Yys BeIpakeHne (16.13).

Ha ocnoBanuu IPOBCJACHHBIX PACUCTOB OJIYUYCHBI CICAYIOIIME PE3YIbTAThI.

OCy =01 OC, =0,0074 OC, =0,085 OC3 =0,082

JIJIst Ka)K0i M3 MaTpuIl BEITIONHSAETCS ycloBue coriacoBannocty OC <0,1,

no3toMy cyxaenust JIIIP cienyer cumrtaTh coriiacoBaHHbIMH M BBIOOp BapuaHTa
nomenieHust B4 B kauecTBe HaMIy4IIero BIIOJIHE 0OOCHOBAHHBIM.
16.4 BbiOop oprann3alnMOHHO-YIIPABJIeHYeCKHX PeleHui
npu mogepuuzauun ACOUunY Ha 0CHOBe yIIPOILIEHHOI0 MeTO1a
aHaJu3a Hepapxui

IIpn nmaHHOM METOAE OCYIIECTBISAETCA TOJIBKO IIAPHOE CPABHEHUE KPUTEPHUEB
YU HE IPOBOJMTCS IAPHOE CPABHEHUE AJIBTEPHATHBHBIX BAPUAHTOB IO KAXKIOMY
KpUTepHrIo. BMecTo mapHOro cpaBHEHHsI albTEPHATUBHBIX BAPUAHTOB IO KAKIOMY
U3 JIOKAJIBHBIX KPUTEPHUEB, MPOBOAUTCS PAHKUPOBAHNE BAPUAHTOB IO YKA3aHHBIM
KPUTEPUSIM, UCIOIb3YysS MPH 3TOM MOJHYI0 WU 0a30BYyI0 BepOATbHO-LU(PPOBYIO
mkany kadectBa (tadbm 16.14 m 16.15) u Bce moiydeHHBIC JaHHBIC 3aHOCSTCS

TOJILKO B OJTHY Ta0JIMIly (MaTPHILy) CPAaBHEHHUS BAPHAHTOB 110 KPUTCPUAM
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['pamanu 3TUX WIKaJ PacIOOXKEHBI TaK, YTO HaWBBICIIAs BepOabHAs
omeHka (Hampumep, “OTIMYHO”) TMOJIydaeT HaWBbICIIHMKA Oamn (Hampumep, 5), a
HauXy/mas OIEeHKAa COOTBETCTBEHHO HAUMEHBIITHH Oait

Tabmuma 16.14
Ilonnast BepOanbHO-1M(pOBas IMIKajga KadyecTBa

Or1eHKa KauecTBa bann Or1eHKa KayecTBa bann
OTJINYHO 5,0 IUIOXO 2,0
O0YE€Hb XOPOIIIO 4.5 OYEHb IUI0XO0 15
XOpOIIIO 4,0 CBEpX IIOXO 1,0
BBIIIIE CPEJTHETO 3,5 HEYJIOBJIECTBOPUTEIHLHO 0,5
YAOBJIECTBOPUTEIHLHO 3,0 HETIPUEMIIEMO 0,0
HHKE CPETHETO 2,5 - -

Taomuma 16.15
bazoBas BepOanbHO-IIM(pPOBas IIKaJIa KadecTBa

Or1ieHKa KayecTBa bann Or1ieHKa KayecTBa bann
OTJINYHO 50 IIOXO 2,0
XOpOIIIO 4,0 CBEPX IIOXO 1,0
YAOBJIECTBOPUTEIHLHO 3,0 HETIPUEMIIEMO 0,0

[Ipumenenue MeToaa Ha MPAKTUKE COCTOUT U3 HECKOJIBKUX ATAIOB.
JTanbl METOAA AHAJIU3A HepaAPXUil
Otan 1. CTpyKTypu3auus npouecca NpuHATHS pellleHus. 3aayu,
pelraeMble Ha 3TOM ATalle, aHaJOTUYHBI 33/ladyaM, pelllaeMbIM Ha 3tane 1 B
pasneine 16.3
Ortan 2. IlocjenoBaTe/ibHOEe MApHOe CPaAaBHEHUE KpUTepueB. Bcee
KPUTEPUU YIOPSIIOYUBAIOT MO CTENEHU UX BaXXHOCTH. [lapHO€E cpaBHEeHUE
KPUTEPHUEB TIPOBOIUTCS aHAIOTHYHO dTamy 2 pa3zaena 16.3
Ortan 3. Berunciienue ko3(pPpunueHTOB BaxkHOCTH KPUTEPUEB

CpaBHUBAa€MbIX BADHAHTOB U PAHI'0OB BAPDHAHTOB, COOTBETCTBYIOIIIUX 3TUM

kputepusim. BecoBbie K03 DUITUEHTHI KPUTEPUEB (ai ) BBIYHCJISIOTCS

aHAJIOTUYHO 3Tamy 3 paszjaena 16.3 1o Bepaxenwuro (16.9)..

Jlanee mnpPOBOAUTCA TMOCIEAOBATEIBHOE PAHXKHUPOBAHUE AIbTEPHATUBHBIX
BAPUAHTOB MO KaXJAOMY M3 JOKAJIbHBIX KPUTEPUEB B COOTBETCTBHM C OJHOU U3
BBIOpaHHBIX JIJIsl 3THUX LieJied BepOaIbHO-IIU(POBOM MIKAIOW, MPUBEAECHHON B Ta0I

16.14 nmm 16.15. CocTaBisieTcss MaTpuila CpPaBHEHUST AIbTEPHATUBHBIX BapUAHTOB
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M0 JIOKAJIbHBIM KpPUTEPUSIM - Hrij H KonnuecTtBO CTpOK 3TOM MaTpHIIbI

COOTBCTCTBYCT KOJHUYCCTBY JIOKAJBbHBIX KPUTCPUCB, a KOJIHUYCCTBO CTOJI6I_[OB -

KOJIWYCCTBY QAJbTCPHATHBHBIX BAPHUAHTOB, IOJICKAIINX CPABHCHMUIO. HOBTOMy

I;; - 3TO JJICMEHT MAaTpHLbI, KOTOpBIP’I YUCIICHHO pPaBCH KOJIHWYCCTBY 6aJ'IJ'IOB,

J
KOTOpOE JaloT ] -My aJbTepHAaTHBHOMY BapHaHTy IO |-My JIOKaJIbHOMY
KPUTEPHIO.

Ortan 4. Onpeae/ieHne HAMIYYIIEro BapuaHTa pemeHusi Beioop
HAMIYYIIero BapuaHTa PEIICHHs] OCYIIECTBISIETCS B CICIyIOMICH

IMOCJICAOBATCIIbHOCTH .

- BBIMHUCISIOT MOKA3aTellb KAdecTBa , T.€ MHTETPANbHBIA KPUTEPHH, Y,

KaXI0T0 j-To BapuaHTa perieHus ( j =1,...M,), HCIONB3ys CIeayIoIIee BRIpAKESHUES

n :
YJ = |§1a| : I’IJ rae | —1,....m (1615)

- BeIOHMparoT Bapuant pemenus (1), 11 KoToporo mokasarenb KadecTBa YI

NPpUHUMACT MAKCUMAJIBHOC 3HAQUCHHUC, KW CYUHHUHTAOT OTOT BapHaHT PCIICHUA

HavJIy4IlIHuM.

Y, =maxY rme j=1..m (16.16)

Jtan 5. IlpoBepka corsnacoBannoctu cy:xxaenuii JIIIP. Crenens
KOPPEKTHOCTHU 3aMIOJTHEHUSI MATPUIIBI MAPHBIX CPABHEHUN KPUTEPUEB U
COTJIACOBAHHOCTH CYKJICHUM OLIEHHBAIOT HA OCHOBAHUU OTHOIIICHUS
contacoBanHoctd (OC), koTopoe BeIYHCIIAETCS 10 BhipakeHHI0 (16.13)

BrImmoaHeHre 3TOr0 3Tamna aHaJoriYHO BRIIIOJIHEHHIO dTama 5 pasgena 16.3.

Ipumep 16.4 Opranuzarus penrwia mpoectr mMoaepHusamuio ACOUnY.
MeHemkepbl OpraHu3allud  MPOBEIM  JETaJbHbIA  aHAIU3 LEeIoro  psaa
KOMIBIOTEPHBIX (UPM, KOTOPHIE OKa3bIBAIOT MOJOOHBIE YCIYTH, U Ha €r0 OCHOBE
BBIJICTWIH TIATh (DUPM, KOTOPbIE B MOJIHOW MEpE OTBEUAIOT BCEM MPEIbIABISIEMbIM
TpeboBanusaM. U3 stux matu pupm HeoOXonUMO BBIOpATh OJHY, KOTOpas B

HauOOJIBIICH CTENEHU YOBIETBOPSET TPEOOBAHUAM JTAHHOM OpraHU3aIuu.
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Pemenne. Ha mnepBoM »dTame  BBINOJHSIOT CTPYKTYpPHU3aLMIO Ipolecca
NPUHATHUSL PEHICHUST U TOJY4YalOT HUEPaAPXUYECKYI0 TPEXYPOBHEBYIO CXEMY
(akTOpOB: 1€Jib, KPUTEPUH, KOMMBIOTEPHBbIE (PUPMBI, a TakKe BBIOMPAIOT ITH
(hakTopbI

lens opranuzanuu - BbIOpaTh KOMIIBIOTEPHYIO (QUPMY, KOTOopas  3a
MpUEeMJIEMOE BpEMs, HEIOPOr0 U KAayeCTBEHHO BBIMOJHUT MOACPHU3ALMIO
ACOUMuY u obecrnednT nocieayroilee HaJle:kHOe ee PYHKIIMOHUPOBAHHUE.

JI7ist JOCTHXKEHUS! TOCTAaBICHHOM 11€JIA UCTIOJIBb3YIOT CIACAYIONIUE KPUTCPUH:

K1 - croumocts moaepumzanuun ACOUuY u mocnenyroimero o0CIyXKUBaHUS
(TBIC.pYO);

K2 — Bpemsi oT pa3pabOTKM TEXHUYECKOTO 3aJaHus 10 MOMEHTa BBOJA
ACOHW#nY B ONBITHYIO SKCILTyaTalnio (KOJTHMYSCTBO JTHEH);

K3 - kadecTBO yCTaHOBKH, OIpEAEIsIeMOE HAa OCHOBE aHaimm3a pPabOTHI
JNEUCTBYIOIINX CETEH;

K4 — cpok gelicTBusi GUpPMBI HA PIHKE KOMMEPUYECKUX YCIIYT;,

K5 — ¢unancoBoe nosnoxeHne KOMIbIOTEPHOU (UPMBI,

K6 - TepputopuaibHOe pasMelnieHue (GUPMBI 1 BO3MOKHOCTh OIIEPaTHBHOMN
CBSI3H;

K7 - roToBHOCTH UPMBI ONEPATUBHO M KAYECTBEHHO BBIMIOIHATH 3aKa3bl MO
obcnmyxuBannto ACONmY, koTopble He yKazaHbl B JIOTOBOpE, 3aKIIOYEHHOM
MKy GUpPMOI U OpraHu3aIUeH.

Bcem nstu BwimeneHubeiM gupmam JIIIP maet cooTBeTCTBYOIIEE KOJIOBOE
HauMeHnoBanue (Bapuantel B1l, B2 , B3, B4 u B5) mis BeiOopa cpeau HuX
HanboJsiee MPUEMIIEMOTO.

Ha BTOopoM »3Tame  BBINOJIHSIOT  MApHOE CPAaBHEHUE CEMHU KpPHUTEPUEB
UCTIONB3YS (yHIAMEHTAIbHYIO BepOaabHO-YUCIOBYIO mkany (cM. Tadn 5.8).

Martpuiia mapHbIX CpaBHEHHUN KpUTEPUEB MTpUBeeHa B Ta0. 16.16
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Tabmuma 16.16
Marpuia napHbIX CpaBHEHUN KPUTEPUEB
BbIOOpA PUPMBI MOCTABIIMKA KOMIIBIOTEPHBIX YCIYT

Kpurepun | K1 K2 K3 K4 K5 K6 K7
K1 1 2 4 5 6 8 9
K2 1/2 1 3 4 5 6 7
K3 1/4 1/3 1 2 3 5 6
K4 1/5 1/4 1/2 1 3 5 6
K5 1/6 1/5 1/3 1/3 1 2 3
K6 1/8 1/6 1/6 1/5 1/2 1 2
K7 1/9 1/7 1/6 1/6 1/3 1/2 1

Ha Ttperhem 3Tame  BBIYHCIAIOT KOA(PQGUIMEHTH BAXHOCTH KPUTEPHECB,
UCIIOJB3Ysl  TOcienoBaTeibHO BhipakeHus (16.7) u (16.9). PacueTsl mo3Boiwin

MOJTYYUTh CICAYIOIINE Pe3yIbTaThI:
o =0,425 oy = 0,250 g = 0,116 oy = 0,085
ag =0,057 Op = 0,037 ag = 0,030

Jlanee mpOBOASIT  TOCIENOBATEIILHOE PAHXKHUPOBAHUE aATbTEPHATUBHBIX
BAPUAHTOB IO KAXKJOMY U3 JIOKaJbHBIX KPUTEPUEB B COOTBETCTBUU C 0a30BOM
BepOabHO-IIU(POBOM ImKanok kadectBa, (cM. Ttadbm 16.15) Ilo 3TuM gaHHBIM
COCTaBJSIIOTT MAaTPHUIly CPABHEHHS aJIbTEPHATUBHBIX BAPUAHTOB IO JIOKAJIbHBIM
KpUTEPHSIM, TIPUBEICHHYIO B Tabn 16.17

B a1y ke Tabnuily 3anMchIBatOT BECOBbIE KOAD(PUITUEHTHI KPUTEPHUEB.

Tabmuma 16.17
Marpuiia cpaBHEHUS QJIbTCPHATUBHBIX BApPHAHTOB 110  JIOKAJIbHBIM
KPHUTEPHUSIM

JloxanbHbII OneHky anbTepHATUBHBIX BAPUAHTOB 110 KPUTEPUSIM a.
KpHUTEpHii Bl B2 B3 B4 B5 '
K1 3 4 4 3 5(*) |0,425
K2 5 (%) |4 3 5 (%) |3 0,250
K3 2 5 |3 2 5 (*) ]0,116
K4 5 (%) |4 2 5 (%) |3 0,085
K5 4 2 3 5 (%) |2 0,057
K6 5 (%) |2 4 2 3 0,037
K7 4 3 4 5 (%) 5 (*) |0,030
n 3,715 3,900 3,660 3,690 4,085
izt
Y, = m?xYJ. 4,08
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[Mpumeuanue. 3HakoM (*) - OTMEUCHBI JTyUIIIME BAPUAHTHI PEIICHHS 10
paccMaTpUBaEMOMY JIOKATbHOMY KPUTEPHUIO

Ha w4erBepTrom Jtarme, ucnoib3ys Beipakenue (16.15), BeramcHAIOT
UHTETpaJbHbIE KPUTEPUU NJIs KaXJOTO BapUaHTa PEIICHUS U 3alUChIBA€T UX B
JOTIOJTHUTENIBHYIO CTpOKYy B Tabnm 16.17. 3artem, coriacHo BeipakeHuto (5.16),
BBIOMpAIOT B KAauecTBE HAWIYUIller0 BapuaHTa pelleHus - BapuaHt BS, nus
KOTOPOTO HMHTErPAJIbHBIA KPUTEPUN TPUHUMAET HAaUOOJIbIlIee 3HAUCHUE.

Ha mnsTom »Tame oOCyHIECTBISIOT MPOBEPKY COTJIACOBAHHOCTH CYXKICHHIA,
OTHOCHUTEJIbHO 3aIlOJIHEHUU MAaTpUIIbl TAPHOTO CpaBHEHUs1 Kputepues. [IpoBepky
BBITIOJTHSIOT B CJIEAYIOIIEM MOPSIIKE:

1) BBIYUCIISIOT MaKCHMaJbHOEC COOCTBEHHOC 3HAYCHHWE MATPHIIBI TapHBIX

CpaBHEHUH KPUTEPHUEB 10 aaroputmy (cMm. srtam.5 paszgena 16.3)
B pesynbrate pacueToB MMeeM Apax = /7,46

2) ompenensroT U3 Tabn 16.9 3HaueHWEe WHICKCA COTJIACOBAHHOCTH IS
HECUMMETPUYCCKAX MAaTPHI]  Pa3MEPHOCTH CEMb, 3alOJHEHHBIX CIydalHBIM
0o0pa3oMm, U MOJIy4ar0T 3HAYCHUE R=1,32

3) BBIYUCIIAIOT OTHOIICHUE KO3(PPHUIIUCHTA COTIIACOBAHHOCTH JJII MaTPHIIBI
MApHBIX CPAaBHCHUU KPHUTEPUEB HCIOJB3Yys BhIpakeHue (16.13). Ha ocHoBanum
MPOBEICHHBIX PACYCTOB MOTYUYCHBI CIICTYIONTUE PE3yIbTATHI:

_IC (Amax—N) _ (7,46-7)
"R (h-1)-R  6:1,32

OoC

=0,058

Tak xak AJ11 MaTPUITEl TAPHBIX CPABHCHUI KPUTEPHUEB BBIIOTHICTCS YCIOBUE
OC<0,1, Tto cyxncHHs, OTHOCHUTEIHHO PAHXUPOBAHUSI KPUTEPHUEB, CIEIYET
CUMTATh COTJIACOBAHHBIMH, W BBIOOp BapwaHTa B5 B KadecTBe HAMIyUIIETO
BapuaHTa BIIOJIHE 00OCHOBAHHBIM

PamxupoBaHue BapHaHTOB IO YMPOIIEHHOMY METOJy aHallu3a HepepXui
umeer Bua.B5>B2>Bl>B4>B3. 3naueHus 1I00ambHBIX  KpUTEPHEB
HAWJIY4IIeT0 W HauXyJIIero BapHaHTOB oTiau4aroTcs meHee dyeM Ha 10%, gto
MOKAa3bIBa€T JOCTATOYHYIO OJM30CTh BCEX AQIbTCPHATHBHBIX BAPHAHTOB JPYT
JPYTY TI0O HHTETPATBHOMY KPUTEPHIO.

103



Jlekuus 17. Bei6op 3¢ eKTHBHBIX OPraHU3allMOHHO-YNIPABJICHYECKNX PelleHnid HA
stane passutua ACOUnY Ha oCHOBe HCIIOJIL30BAHHUA METOAOB IKCIIEPTHBIX OLICHOK.

17.1 BbiOop pemienusi Ha ocHoBe MeTona ldeandpu
Merton sKcnepTHBIX OLIEHOK Jlenbu OOBIYHO HMCHOJIB3YIOT TIPU BBIOOpPE
BAPUAHTOB PEIIEHU, KaCaOUIUXCA COBEPIICHCTBOBaHUS U pa3Butus ACOUnY.
OCHOBY MeTO/a COCTAaBISAIOT CIEAYIONIMEe MPUHIUINBI cOopa U 00pabOTKU
AKCHEPTHOU UH(POPMAIUH

1) sKCrepTHI JODKHBI 1aTh YETKHIA OTBET Ha KK/l BOIPOC aHKETHI;

2) OmpOC 3KCIEPTOB MOXKET MPOBOTUTHCS KaK B OJIMH, TaK U B HECKOJIBKO
TYpOB, B XOJI€ MPOBEICHUA KOTOPHIX OHU MOCTOSTHHO YTOUHSIOT CBOM OTBETHI 32
CYET O3HAKOMJICHHUSI 0OMEHAa MHEHUSIMU C IPYTUMH SKCIIEPTaAMH;

3) WTOrOBBIM Pe3yJIbTAT 3aKII0YACTCS B MMOJTYYCHUH KOJTMYCSCTBEHHOM OIICHKH
CIICLIMATIMCTOB MO KAXKJIOMY U3 PACCMAaTPUBAEMBbIX aJbTEPHATUBHBIX BAPUAHTOB C
11eJIbI0 BBIOOpA MPpeo0IaaroIero MHCHUS IS OTPEACICHUS JTUI[OM
npuHuMatonuM pemenue (JINP) Hammydimero BapuaHTa pemeHusl.

UcnonwzoBanne Metrona Jlenbdu HAa mpakTUKe —NOpeaycCMaTpUBAET
MOCJICIOBATENLHOE BBINOJHEHUE CIETYIOIIUX ITAIOB!

Jran 1. PazpaboTka neJiu, 3a1a4 ¥ MCXOAHBIX JAHHBIX VIS MIPOBEACHUSA
skcnepTHoro anaamsza JIIIP 3amaer ucxonneie gaHHbie U (GOPMUPYET LETb
MPOBEICHUS JKCIEPTHOTO OMNpOCca, KOTOpass JOJDKHA TMO3BOJATH MOJy4aTh
KOJINYECTBEHHYIO OLICHKY [l Ka)KJI0r0 BapHUaHTa PEIICHUS.

Jrtan 2 ®opmupoBaHue padoyeid Ipynnbl IKCHEPTOB /IJIsi MPOBeIeHUS
skcnepTHoro anaau3. JIIIP dopmupyer pabouyro rpynmy skcneptoB. Jus

OHpeI[eJIeHI/ISI qucJia BKCHepTOB Z MOXHO UCIOJIB30BaTh CJIeI[yIOI_HyIO q)OpMy.Hy
7> 0,5(%+5) (17.1)

rae b- ommOka pesynbrata skcrnepTHoro aHanmmsza (0< b<1);
Ortan 3 Pa3paboTka aHKeThI 115 MPOBEJAEHHsI ONMPOCA IKCNMEPTOB. AHKETA,
pazpabotannas JIIIP, nomxHa:
1) BKITIOYaTh KOPPEKTHBIE U TOHATHBIC BOIIPOCH;

2) WCIIOTB30BAaTh SI3BIK CPEIbl aHKETUPOBAHUS;
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3) uMeTh BHJ a0JI0OHA, B KOTOPOM KaXKIIbIH SKCIEPT MOXKET JaTh TOJBKO OJMH
BApUAHT OLIEHKU W3 TPEHJIOKEHHOro emMy Habopa oneHok. IIpu sTtom Habop

OLICHOK, NJIM BO3MOXXHBIX OTBETOB N, B aHKETE, OOBIYHO OIIPCACIIAIOT 110 (1)OpMYJ'IC

n:Iogzz+1 (17.2)

Oran 4. OpraHu3anmusi U TPOBeJeHHE ONPOCca JIKCIEPTOB padouei
rpynnsl. [Ipu nposenenun omnpoca s3kcneproB JIIIP  gomkeH y4yuThIBaTh
() (1441011 (ST

- OIIPOC IKCIEPTOB MOKET NPOBOAUTHCS KaK B OAWH, TaK U B HECKOJIBKO TYPOB,
B XOJI€ ITPOBEACHUS KOTOPBIX OTBETHI SKCIEPTOB UMHU KE YTOUHSIOTCS;

- JKCIEPTHI MOTYT 3HAKOMUTHCS C PE3YyJIbTaTaMU MPEABIAYIIETO Typa OIpoca,;

- JKCIEepPThl 00s3aTeIbHO OOOCHOBBIBAIOT BBICTABJICHHBIE OIIEHKH, €CIH ITH
OIICHKH CYIIECTBEHHO OTJIHUYAIOTCS OT OLICHOK OOJIBIIIMHCTBA SKCIIEPTOB,

- MPU OIPOBEACHUH OIPOCA COXPAHAETCS AHOHUMHOCTB IKCIIEPTOB I10
OTHOIIEHUIO APYT K APYTY, YTO UCKIIKOYAET BIUSHUE HAYYHOIO ABTOPUTETA WU
JTOJKHOCTHOTO MOJIOKEHUS OTAEIBHBIX 3KCIIEPTOB;

- MOCJIE NPOBEAECHHUS KaXJAO0T0 Typa SKCIEPTHI UMEIOT BO3MOKHOCTh YTOUHUTD
CBOM OIICHKH 32 CUET yueTa JIOMOJIHUTENbHBIX (PaKTOPOB,;

- B CJIy4a€ HECKOJIBKHX TYPOB BPEMS MEXKY ABYMsI IOCIEN0BATEIIbHBIMU
Typamu JOJKHO OBITh 1OCTATOYHBIM ISl TOTO, YTOOBI SKCIIEPTHI MOTJIN TIPU
HEOOXOJUMOCTH JIETAIbHO 03HAKOMUTHCS C MaTepUaJaMU CBOMX KOJLJIET.

CnenyeT MMeTh B BHJY, UYTO YXE€ MOCIE€ TpeX TYpOB pa3dpoc MHEHH
AKCIEPTOB YMEHBIIAETCs, a O0lee MHEHUE TPYIIbI SKCIEPTOB, BBIPAXKEHHOE B
BUJIC UX UHJUBUAYaIbHBIX OLICHOK, CTAOMIU3UPYETCH.

Jran 5. O0padoTka pe3yJbTATOB ONPOCA IKCIEPTOB U (popMUpPOBaHUE
UTOroBoro pemenus. Ha nannom stamne JIIIP npoBoguT oOpaboTKy pe3ynbTaToOB
ompoca HKCHEepTOB U (POPMUPYET UTOTOBOE PEIICHUE, KOTOPOE 3aKIII0YAeTCsA B
BBISIBJICHUU MPe00Iaaromero MHEHUS M TMOJIYyYEeHHH KOJWYECTBEHHON OLIEHKHU
CIICLIMATIMCTOB MO PACCMAaTPUBAEMOMY BOIIPOCY .

B mporecce 00pabOTKM OIEHOK SKCHEPTOB  MCHOJB3YIOTCS TOHSATHS
MEJIMaHbl U MO/IBI.
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Menuana- YMCICHHOE 3HAUCHUE TIPU3HAKA, KOTOPHIM 00JagaeT ISHTPaIbHbII
YJICH OKCIEPTHOTO psAla, TpPH YCIOBHM, YTO PSIA COCTaBICH B TMOPSAKE
BO3PACTaHUS 3HAYCHUI pacCMaTpUBAEcMOTI0O IpHU3HaKa.

Ha mnpaktuke nopsakoBeiii Homep N wieHa pamKHPOBAHHOTO psaa, Ha
KOTOPBIN MPUXOJAUTCS MEIMAHA, OMPEACIICTCS CASAYIOMUM 00pa3oM::

- €CJIM PSAJI C YETHBIM YHUCJIOM JKCHEPTOB Z , TO N=2z/2

- €CITU PSI/T C HEYSTHBIM YHCJIOM DKCIIEPTOB Z, TO N=(z+1)/2

Menuana Me BBIYHCIISIETCS 1O CIIEIYIONIEH MHTEPIIOISAIMOHHON (hopmyIie

N-F
k-1
k_1+f—k h (17.3)

I'ne Xk 1~ HHKHSS TPAHUIA HHTEPBAA, B KOTOPOM HAXOJUTCS MeMaHa

Me=X

N - TOpSIIKOBBI HOMED WICHA PsAZia, Ha KOTOPBIM MPUXOIUTCS MEIUaHa

Fk 1- HAaKOILUICHHAad 4YaCTOTa OTBCTOB JOKCIICPTOB BO BCCX HHTCpPBAJIAX,

NpCAMCCTBYIOMIUX TOMY, B KOTOPOM HaXOAUTCA MCIMAHA

fk - 4acTOTa OTBETA SKCIEPTOB MHTEPBAJIA, B KOTOPOM HAXOJUTCS MeIMaHa
hk - JUITMHA WHTEpBaJla pacCMaTPUBAEMOIO MPU3HAKA

Mopna — 3HayeHue paccMaTpUBaeMOro MpHU3HAKa, KOTOpoe Hauboliee 4acTo
BCTPEYACTCS B PAHXKUPOBAHHOM psxy. Momga MO BeIYHCIS€TCS MO  Clenyromen

UHTEPIOJISIIUOHHOMN (hopmyie

(e~ Ted)

Mo=X, .+
=T+ (-

h (17.4)

fk+1)

Xk 1~ HHIKHSIS TPAHUIA MHTEPBAJA, B KOTOPOM HAXOMUTCA MO/

fk - 4aCTOTA OTBETOB 3KCHEPTOB, COOTBETCTBYIOIINX MOJIOBOMY HHTEPBAILY

fk—l_ YaCTOTAOTBETOB  JKCHEPTOB,  MPEAMIECTBYIOIIUX  MOJOBOMY
WHTEpPBAIy
fk+1_ 4acTOTa OTBETOB JKCIEPTOB, COOTBETCTBYIOIIUX HWHTEpPBaNy,

CJIEIIOIIEMY 32 MOJIOBBIM
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hk - IJIMHA WHTEpBajia pacCMaTPUBAEMOTO MTPU3HAKA

Ha ocnHoBt pe3ynbraToB 00paboTku oTBeToB skcmneptoB JIIIP mpunumaet
pelieHrne, KOTOpoe€ COOTBETCTBYET MEIAWAHE WM MOJIE, a TaKKe MOXKET HalTH
KOMIIPOMHUCC MEXKITY HUMH.

IIpu Bcex oueBUAHBIX JOCTOMHCTBaXx Meton [ensdu wumeer u psng
HEJIOCTAaTKOB, K OCHOBHBIM U3 KOTOPBIX OTHOCST:

- TPYAHOCTh MPOBEACHUS HIKCIEPTHOTO OMpOca ¢ OOJIBIITUM KOJIUYECTBOM
AKCIEPTOB, /1a K TOMY K€ €I1I€ B TEUEHUE HECKOJIbKUX TYPOB,;

- HEOOXOJIUMOCTh OYE€Hb YETKOT0, KOPPEKTHOTO M KPaTKOro H3JI0KEHUS B
aHKeTax Bcel TpeOyeMmoil il 3KCIepToB HHGOPMAIIUU;

- HEOOXOJMMOCTh TIIATEIILHOTO aHATU3a OTBETOB BCEX AKCIEPTOB, OCOOECHHO B
ClIyyasix, KOIJia MHEHHUSI HEKOTOPBIX U3 HUX CYIIECTBEHHO OTINYAIOTCS OT
MHEHHUSI OOJIBIIMHCTBA YWICHOB paboyveil TpyIIIbI.

Ipumep 17.1. dupma wumeeT OONbBIIOE KOJIUYECTBO (PUIMAIOB,
pa3OpocaHHBIX MO peruoHy. B rimaBHoM oduce u KaxaoM Guiinane KpyriiocyTO4HO
byukiumonupyrotr ACONuY na 6aze JIBC. B nensx yBenuuenus: 3¢ppeKTUBHOCTH
¢byukiuonupoBanuss  ACOUuY  pykoBOACTBO  (UPMBI  pelIWiIO  HU3AaTh
PYKOBOJSIIIMIA MaTepual MO  PalMOHAIBHOM OpraHu3aluu MX SKCIUTyaTaluu.
OnuH W3 MYHKTOB ATOTO PYKOBOJSIIETO MaTepualia Kacaercs BhIOOpa pexuma
(dbparMeHTalnK JaHHBIX Ha )KECTKOM JUCKe cepBepa. Jis pa3peiieHus: BOZHUKIIEH
po0JIeMHOM cuTyaruu pykoBoautenb Gupmbl (JITIP) mpemmoxun ucnoab30BaTh
meton Henabdu.

Pemennie. Ha  mepBom »srtame JIIIP Qopmupyer  uenbp mnpoBeneHus
AKCHEPTHOTO OINpoca: HEOOXOJUMO OMNPEACNUTh CPEIHUN HMHTEpBal BPEMEHU
MEXIy ABYMsS IOCJIEIOBATEIbHBIMU (DparMEeHTAIUsIMH KECTKOro AMCKA cepBepa
JUTSl YBEJTMYEHUS IPOU3BOJIUTEIBHOCTH Pa0OThl CUCTEMBI.

Ha Btopom stame JIIIP u3 coctaBa COTpyIHHMKOB (pUIHAIOB (POPMHUPYET
pabouyro rpynmny 3KCIEPTOB B KoJMUecTBe 123 denoBek

Ha tpetbem stame JIIIP pa3pabaThiBaeT aHKETy JUisi MPOBEACHHS OMpoOca

JKCIIEPTOB, OCHOBHOM BOMPOC KOTOPOW MPHUBEACH B MEpBOM cTosbme tadm. 17.1.
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Uucno AOMyCTUMBIX OTBETOB Ha MPUBEACHHBIN B Tabsn 17.1 Bompoc ycTaHOBIEHO
o ¢popmyne 17.2
Ha 4gerBeprom stame JIIIP opranusyer M mpoBOAUT OMHPOC IKCIIEPTOB, a
NoJTyuYeHHbIE TaHHBIe 3aHOCHUT B Tabn 6.1, Bo BTopoi ctonbern. Ilocne storo JIIIP
dbopmupyet B Tabu. 17.1 tpertuii crondertl.
Taomuma 17.1
Pe3ynpraThl  ompoca  3KCHEPTOB  OTHOCHTEIBHO  paccMaTpUBaeMoOM

poOJIEMHON CUTyaluu

Bpemsa wmexay aByms | KommuectBo orBetmBmux | Hakorutennas
MOCJIeJOBATCIbHBIMU AKCIIEPTOB (dacToTa | yacTtoTa OTBETOB
dbparMeHTalMsIMH ~ JUCKA | OTBETOB DKCIIEPTOB) AKCIIEPTOB
(un) (%)
12 - 24 5 5
24 — 36 10 15
36 -48 10 25
48 - 60 15 40
60 -72 15 55
72 -84 30 85
84 -96 20 105
96 -108 10 115
108 — 120 8 123

(*) - ykasasbl pabouuie AHH, TOIPa3aACIcHUS GUPMbI PaOOTAIOT EKEIHEBHO,
KPOME BOCKPECHBIX WM Mpa3THUYHBIX gHel, 80 - cpemHee yuciio paboumx JAHEH B
KBapTall.

Ha nstom stane JIIIP oGpabGaThiBaeT pe3yabTaThl OMpoca  IKCIEPTOB.
Hcnonw3ys Beipakenus (6.3) u (6.4) JIIIP nmomyyaeT COOTBETCTBEHHO YMCIICHHBIC
3HayeHuss Meauanbl (M ) u Moabl (MD ) nmns BpemMeHH (parMeHTaIMH KeCTKOTO

JIMCKa CEepBEPA, KOTOPHIE MTPUBEAECHBI HIKE.
N=(m+1)/2=124/2=62

Me=72+

@-12 =74,8 nHSA

(30-15)
(30—15) + (30— 20)

Mo=72+ 12=79,2 nHA
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Takum 00pa3oM, pEKOMEHIYyeMO€  JKCIepTaMH BpeMsl MEXIY JIBYyMs
MOCJeA0BaTeNbHBIMU (DparMEeHTAIIMSIMUA JTAHHBIX Ha JKECTKOM JIUCKE cepBepa
COCTaBIISAET

MenuaHa Me=74,8 nHA |, Mona Mo=79,2 nHA

Ha ocHoBe monyuenubix nansbix JIIIP mpuHMMaeTr BaxxHOE W NPAKTUYECKU
yA00HOE€ pelleHue: BBIMNOJHATh (pParMEHTAIMI0 JAHHBIX Ha YECTKOM JIHCKE

cepBepa OAMH pa3 B KBapTall

17.2 BoiOOp pellieHUs HIl OCHOBE KJIACCHYECKOT0
METO/1a IKCNEPTHBIX OIEHOK.
OCHOBY KJIaCCMYECKOTO METOJa JKCIEPTHBIX OLEHOK COCTaBIIsICT

paHXXUPOBAHUE aJbTEPHATUBHBIX BApUAHTOB MO CTENEHU UX BAXKHOCTU TPYIMION
AKCIEPTOB, a TAKKE aHAJIU3 CTEMNEHU COTIaCOBAHHOCTH MHEHHUH 3THUX KCIEPTOB
M0 BHIOPAHHOMY YPOBHIO MPEANOYTHUTEILHOCTH pPaCCMATPUBAEMbIX BapUAHTOB.
Meton Takxke HMCHOJB3YIOT M IS PAHXKUPOBAHMS IMApaMETPOB CPABHUBAEMbIX
BAPUAHTOB C IIEJIbI0 UX JIEJICHUS HA TPYIIbl BAXKHOCTHU, MPU ATOM IMapaMETPHl,
MOJICKAIINE PAHXKUPOBAHUIO, 0OBIYHO HA3BIBAIOT (PAKTOpPaAMHU.

[IpuMeHeHHEe KIIACCMYECKOr0 METO/Ia DKCIEPTHHIX OIICHOK Ha TMPAKTHUKE
MpenoiaraeT MociaeJ0BaTEeIbHOE BBITIOTHEHUE CIEAYIONUX JTAIOB.

Jran 1. ®opMupoBaHue 1eM MPOBeJAeHNs IKCIEPTHOro anaausza llens
IIPOBE/ICHUS SKCIIEPTHOIO aHAIN3a COCTOUT B CIEAYIOIIEM:

- MPOBECTH PAHKUPOBAHUE UCXOJHBIX ATbTEPHATUBHBIX BAPUAHTOB
moaepHuzanun ACOUnY s BeiOOpa cpein HUX HAUIy4IlIero;

- BBINOJHUTH PAaHXKUPOBAaHKUE (PAKTOPOB, BIUSIOIMX HA BEIOOP 000pyAOBaHUS
1 0TOOpaTh CpeAu HUX CYIIECTBEHHBIE.

Oran 2. dopmMupoBaHHe WCXOJHOro Habdopa paccMaTpUBaeMbIX
BAPHAHTOB  MJIH paccmaTpuBaembiX  (akTtopoB. lcxonnelii  HaboOp
aJIbTEPHATUBHBIX BapUaHTOB (WK (PaKTOPOB) OOBIYHO (POPMHUPYETCS B PE3yJIbTATE
aHajau3a UCCIEAyeMOro Mmpolecca U MPECTaBISIETCS B BUAE CTPOK TaOJHUIIbI, B
KOTOPOW HA3BAaHUIO KaXKJOTO BapvaHTa CTABUTCSA B COOTBETCTBUE OINpPEEICHHBIN

kox (HanpuMmep, mepBoMy BapuanTy—koa B1l, a Bropomy—kox B2 u 1.1,
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dakTopaM aHAIOTMYHO MPHUCBaMBarOTCsA Koabl —X1, X2 u T.1. ). CToa01b!
ATON TaOJMUIIBI COOTBETCTBYIOT OIIEHKAM, KOTOpbIE JAeT JKCIEPT BapUaHTaM..
Uncmo BapuaHTOB WM (PAKTOPOB, MOICKAIINX aHAIN3Y W PAHKAPOBAHUIO,
pexomeHnayetcst Opath He Oonee 10. YBennueHne WX yucia BEAET K CIOKHOCTH
PaHXXUPOBAHUS B YCIOBUAX HEOOXOAUMOCTH 00ECTIEYEHUsI COTIIaCOBAHHON OLIEHKHU
AKCIEPTOB
Jran 3. @opMHUpPOBaHHE COCTABA IKCNEPTHOI IPyNNbI M OLEHKA YPOBHS
KOMIIETEHTHOCTH IKCIEPTOB U IPyNIbI B eJIOM. YHCIIO KCMIEPTOB Z B TPyIIIE
JI0JDKHO OBITh HE MEHBIIIEC YMCIIa BAPHAHTOB CpaBHEHUS m, T.e. (zZ>m );
VYpoBeHb KOMIETEHTHOCTH SKCIIEPTOB OLICHUBAETCS CIEAYIOIIMM 00pa3zom

Kaj + Kuj ) Kaj + Ku-

K .= _ J (17.5)
A Kym+Kym 2
rae Kej - K03(pUIHMEHT, OTpaXkaroIuii YPOBEHb KOMIICTEHTHOCTH |— TO
skcrniepta; K . - ko3 duIMEHT, OTpaXkaroluii ypoBEeHb apryMEHTAIlMH | — TO

al

akcriepta; K . -kodddummenT, oTpakaronuii ypoBeHb HHPOPMHUPOBAHHOCTH | —

uj
r'0o JKCIepTa

Koad purnertsr Kej , Kaj , Kuj MOTYT MpUHUMAThH 3HadeHus oT 0 10 1.

K m U Kum - MaKCUMaJIbHBIE OIIEHKU K03 PHUIIIEHTOB Kaj’ Kuj , paBHBI 1.

Koapdurnment npenctaBUTEIbHOCTH WM KOMIIETEHTHOCTH JKCHEPTHOM

a

TPYIIIBI BBIYUCISETCA MO cheayomieit hpopmyie:

1 z
Q = jglK:,j (17.6)
0,67<Q<1 (17.7)

Ecim ycmosue (6.10) BeImONHSIETCS, TO  DKCIEPTHAs TpyIa CYHTASTCS
KOMIIETEHTHOM, MHAYE COCTaB AKCHEPTHOU IpyHIibl (POPMUPYETCS 3aHOBO.
Jtan 4. @opMupoBaHHe OKOHYATEILHOI0 Ha0opa paccMaTpUBaeMbIX

AJbTEPHATHBHBIX BAPHAHTOB M COCTaBa »JKcnepTHoit rpynnbi. JIITP
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dbopmupyer Habop BapuaHTOB (WK (HAKTOPOB), MOJICKAIINUX PAHKUPOBAHUIO, U
OKOHYATEJIbHBIN COCTaB KOMIIETEHTHON paboyel Irpymibl SKCIEPTOB
Jran 5. IlpoBeneHne JKCIEPTHOr0 OMPOCA. Kaxnpiii  sKcnept

3aMOJIHSET AHKETY U PAHXKUPYET BCE aAJIbTEPHATUBHBIEC BAPUAHTHI MO CTETIEHU UX
BakHOCTU. [Ipu 3TOM Haumbojee 3HAYMMOMY BapHaHTy JKCHEPT MPUCBAUBAET
3HaY€HUE paHra paBHOE 1, COOTBETCTBEHHO BTOPOMY IO 3HAYMMOCTH BApUAHTY
3HAUEHWE paHra paBHOE 2, U T. 1., HamMeHee 3HAYMMOMY BapHaHTy IKCIEPT
MpPUCBAMBAET paHT paBHbIM M. Kaxabpiil sxcrnepT paboTaeT B CTaHIapTU30BAaHHON
panroBoil cucrteme. Eciam skcnepT HE B COCTOSSHMU YyKa3aTh MOPSIO0K MeECT
BAXHOCTU JIBYX WM OoJiee BapHaHTOB, MOCKOJbKY, MO €r0 MHEHHIO, OHHU BCE
BAXKHBI B OJJMHAKOBOM CTENEHH, HATUM BapUaHTAM OH MPUCBAUBAET OJIUH U TOT
xe panr. Takue OSKCIepTHbIE BapUaHThl NPUHATO HA3bIBaTh CBA3aHHBIMU.
UucneHHoe 3HAaUEHUE paHTa CBSI3aHHBIX BApUAHTOB IPEACTaBIsieT COOOM cpeqHee
3HAQY€HUE CYMMBbI MECT ITUX BapPUAHTOB B PAHTOBOM CHUCTEME DKCIIEPTA.

Pe3ynbTaThl paHXUpOBaHUS NPEAJIOKEHHBIX IKCIIEPTAaM BapUaHTOB, CBOJSITCS
B CJIMHYIO TaOJUITy, HampuMep, Kak moka3aHo B Tadi. 17.2 (ctonOusr 1-7).

Tabmuma 17.2
Pe3ynbraTsl paHKHPOBAaHHS BAPUAHTOB SKCIIEPTAMU PaOOUCH IPYIIIbI

Kon PaHr, npucBOCHHBINM BapHAHTY h (ri -r) (r. - r)2
BapHaHTa | OKCIIEPTOM |
D1 |D2 | D3 | D4 | O5 | D6
1 2 3 4 5 6 7 8 9 10
B1 5 5 5 4 4 5 28 | 10 100
B2 1 1 2 2 1 3 10 | -8 64
B3 4 4 4 5 5 | 4 26 8 64
B4 2 25| 1 1 25 |1 10 | -8 64
B5 3 25| 3 3 25 | 2 16 | -2 4
rj |15 |15 |15 |15 | 15 |15 _gl (r; —r)2 =296
i=

Ortan 6. O6padoTKa pe3yabTaTOB IKCHEPTHOro onpoca [locie mpoBeaeHMs
OIpoca PKCIEPTOB M 3aMOJIHEHUS TaOIUIBI Buaa Tabi. 17.2 mpoBoauTcs
MateMaTudeckas o0paboTKa pe3yabTaToOB SKCIEPTHOTO ompoca. [Ipu stom

UCIIOJIB3YIOTCS CleyIolue 0003HaYeHus
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Z — YHCIO DKCIEPTOB B paboueit rpymime;

M - 9KCII0O BapUAHTOB, MOJUICIKAIIMX PAHKHUPOBAHUIO IKCIIEPTAMH;
I’i i paHr, MPUCBOCHHBIA | - BIM DKCIIEpTOM i— My Bapuanty (i=1, m),

(1=1,2)

OCSJ. - YPOBCHBb KOMITIETEHTHOCTH | - TO JKCIEpTa

I[anee IIOCJICIOBATCIIbHO BHIYHCIIACM CICAYIOIME ITOKA3aTCIIN

1) - CYMMAapHBIN CPETHAN PaHT |-—TO BapHaHTA, PUCBOCHHBIN MYy

AKCIEPTaAMU

--rij (17.8)

= > rij (17.9)

2) rj - CyMMY pPaHIOB, NPUCBOCHHBIX |- BIM JKCIIEPTOM BCEM BapHaHTaM,

KOTOPLBIC ITOAJICKAT PAHXXKUPOBAHUIO

m m(m+1
L G (17.10)
| 2
1=1
3) r - CcyMMapHbId CpEJHHH paHT BCEX BAapUAHTOB, OMPEICIIICMBIH

YCJIOBUSIMH MPOBEJICHUS OIIPOCa IKCIEPTOB.

m Zz
=13 35 __(m+1)2 (17.11)
Mi=1 j=1
4) S - cyMMy KBaJpaTOB OTKIOHCHHA CYMMAapHBIX CpPEIHHX PAHIOB
KaXXJI0r0 W3 BAapHAaHTOB OT CYMMapHOI'O CPEOHErO paHra BapHAaHTOB
L 2
S=3Y (ri -r) (17.12)
=1
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5) Smax - MakCUMaabHO BO3MOXHYIO CyMMY KBaJpaTOB OTKIOHEHHUH

CYMMApPHBIX CPECAHUX PAHTOB KaAXAOIO0 M3 BAPHUAHTOB OT CYMMApPHOIO CPCIHCTO

paHra BapHWaHTOB C Y4YC€TOM HAJINYNA CBA3AHHBIX BAPHAHTOB.

_ 12,3 N ,&1
Smax_lzz (m°—m) zjélTJ 17.13)
1 Hj 3
e T.=— Y (t3 —t. ) (17.14)
b oK kK

T j -K09()(PHUIMEHT, YUNTHIBAIOIIMIA HAJTUYKE CBA3aHHBIX BapUAHTOB y | -TO

sKcriepTa; Hj - d9ucio rpynm oAMHAKOBBIX PAHTOB BAPHAHTOB Yy | -TO IKCIIEPTA;
K - HOMep TpyIIbl OAMHAKOBBIX PAHTOB BapuaHTOB Yy | -ro akcmepra (K =1, Hj);

tjk - YHCJI0 OJMHAKOBBIX PAHTOB BapuaHTOB B K -0if rpymme y j-ro skcmepra.
Ecnu cBsi3aHHBIX BAPUAHTOB Y 3KCIIEPTOB HET, TO
—m) (17.15)

8) W - KosdduimeHt KoHKopaanuH, T.e. K03 UIMEHT COr1acOBAaHHOCTH

MHEHHI 3KCIEepPTOB, onpeaensercs no Gopmyne Kennamna

W=SS =1 2,3 S i (17.16)
max 192 (m —m)—zjé Tj

Ecnu cBa3aHHBIX (PaKTOPOB Y IKCIEPTOB HET, TO

W= 12?')5 (17.17)
z=(m°—m)

IIpu 3nauennu W > 0,7 cumraercs, 9T0 MHEHHUS DKCIIEPTOB COTIIACOBAHEI
9) oueHky 3HaYMMOCTH KO3(h(UIMEHTa KOHKOPAALUH, IO KPUTEPUIO ¥ 2
[Mlpu stom Bemmumaa Wz(m-1) wumeer ;(2 pacnpeneneHue ¢ v=m-1
CTCNeHIMH CBOOONBI. Eciu WMMeroTcs CBsA3aHHBIC (AKTOPBl y JKCIEPTOB, TO

pacyeTHOE 3HAYCHHE ;(2 pacrpeneicHus ¢ v=M-1 creneHIMH CBOOOIBI

paccuMThIBaeTCA 0 Clenytomei popmye:
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= 5 L (17.18)
SZnm+l)—— > T.
12 m-1j=1

Ecnm cBs3aHHble BapuaHThl y 3KCHEPTOB OTCYTCTBYIOT, TO ¢dopmyiia

YIPOIIAETCS U MPUHUMAET CIICTYIOIIUNA BUT

o 12-S
X ~z-m(m+1) (17.19)

TabnuuHoe 3HAYEHUE KPUTEPUs ;(% ONpeAENseTCs] MPU YPOBHE 3HAYUMOCTH

0 =0,05 u ykasannom panee uncie cremneneii cBo6oxs (cM. Tabm. 6.7) . Ecim
;(2 > ;(% T.€. pacueTHOE 3HA4YeHHE OOJbIIe TAaOIMYHOTO, TO C BEPOSTHOCTHIO

95% MOXHO yTBEpXKIaTh, YTO MHEHUS  OKCIEPTOB  SIBJISIOTCS BIIOJHE

corlacoBaHHBIMU. Eciu ;(2< Z% TO COIJACOBAaHHOCTb Yy DJKCIEPTOB

OTCYTCTBYET
10) pamKupoBaHHE BapHAHTOB II0 YPOBHIO HMX Ba)XHOCTH BBITOJIHSCTCS

corjlacHO npoueaype bopaa, yem MeHbllle paHr, TEM BapuUaHT OoJiee 3HAYUM, NpU

3TOM BapHaHT B, , y KOTOPOro HAMMEHBIINI PAaHT - HAUITYYIIUN BapUAHT.
h =minr (17.20)
1

Jran /. AHaau3 pe3yabTaToB padoThl 3KcnepTHoil rpymmbl. [locie
MPOBEJICHUS OMPOCa HKCIEPTOB U 00Pa0OTKH Pe3yNbTaTOB ATOTO OMPOCca OOBIYHO
JienaeTcsl aHanu3 paboThl SKCIIEPTHOM TPYIIIHI, B KOTOPOM YKa3bIBAIOTCS:

- YPOBEHb KOMIIETEHTHOCTU SKCHEPTOB U paboueil rpyIibl SKCIEPTOB B IIEJIOM,;
- CTENEeHb COTJIACOBAHHOCTH MHEHUMN SKCIIEPTOB,
- PaHXXUPOBAHHBIN PsiJl BADUAHTOB WJIM YPOBHU BAXKHOCTH (PAKTOPOB;
KauecTBeHHYIO0 OIIEHKY CTENEHHM COTIaCOBAHHOCTH MHEHUM JKCIEpPTOB, MpH
M3BECTHOM YHUCJICHHOM 3HA4eHUU Kod(DPUIMEHTa KOHKOpAAIMU HAloT:
- 110 TIKaJe, MPEUIOKEHHON MaproluHbIM, U PUBEICHHON B Tabm. 17.3

- o mKaje XappuHITOHA, TPpUBEACHHOW B Tabn. 17.4
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Tabmuma 17.3

OLeHka CTENeHU COTJIACOBAHHOCTH MHEHUM 3KCHEPTOB IO HIKAJIE,
MpEeJI0KEHHOW MaprojavHbIM

No HucnoBoe 3HaUYCHUE O1nieHKa cTerneHu
k03¢ (PHIIMEHTa KOHKOPJAIMK | COTJIACOBAHHOCTH MHEHHH 9KCIIEPTOB
1 0<W <0,1 OTCYTCTBYET
2 0,1<W <0,3 OYeHb ciadas
3 0,3<W <0,5 cnabas
4 0,5<W<0,7 yMepeHHas
5 0,7<W<0,9 BBICOKas
6 0,9<W <10 OYEHB BBICOKAs
Tabmuma 17.4
O1ieHKa CTEMEeHH COTJIaCOBAHHOCTH MHEHH I 3KCIIEPTOB I10 IIIKAJIC
XappuUHITOHA
No HuciioBoe sHaUYEHUE OrneHKka cTerneHu
ko3¢ durreHTa COTJIACOBAHHOCTH MHEHUU
KOHKOPJaIKH1 HKCIIEPTOB
1 0<W <0,2 OYEHb HU3Kas
2 0,2<W <0,37 HH3Kas
3 0,37<W <0,64 CpeaHss
4 0,64< W <0,8 BBICOKas
5 0,8<W <10 OYEHBb BBICOKAS

Ipumep 17.2 JIIP chopmupoBan Tpynmny U3 MECTH KBATUPUITUPOBAHHBIX
akcnepToB (Z =6), mpeaocTaBUiI UM TOJPOOHBIC MAaTEPHAIIBI IO TSATH UCXOIHBIM
aJIbTEPHATUBHBIM BapuaHtam pazButuss ACOWuY (m=5) u moctaBmi mepen
HUMH 3aJa4y. BbIOpaTh Hamiydliuid BapuaHT pa3zButuss ACOUuY u mposectu

PaHXKUPOBAHNUC BAPHAHTOB 110 CTCIICHU UX BA’)KHOCTH.
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Pemiennie. Pe3ynbTaThl paHKHUPOBAHUST MCXOJIHBIX allbT€PHATUBHBIX BAPUAHTOB
pasButuss ACONMY, KOTOpbIE BBINOJHWIM  DKCHEPTHl  C HCIOJb30BAHUEM
CTaHJIAPTU30BAHHOM PAHTOBOW CHCTEMBI, IpUBeaeHBI B Taba 17.3, (ctonoirer 2-7),
I7I€ 10 MHEHHIO 3KCIEPTOB PaHr 1 COOTBETCTBYET caMOMYy JIy4IIEMYy BapUaHTy, a
paHr 5 — HAUXyALEMY.

Pesynprarel pacueroB, mnoiaydyeHHble JIIIP Ha ocCHOBE UCHOJIB30BAHUSA
Beipaxennit (17.9 — 17.12) mnpuBenensl B Tabm. 17.2, (ctonouer 8 -10), a
S=29%.

Pacuetsl, mpoBenennsie JIIIP nmo Bepaxenusm (17.13 ) u (17.14), mokasanwu,

4T0  Sppax =394, HpH 3TOM

i.[(23_2)]:o,5 T5 :i-[(23—2)]=0,5

T =T, =T, =T. =0 T.=
46 2 1 12

1

3HaueHue KO3PPUIIMCHTa KOHKOPAIIUH, BRIYUCICHHOE 10 BhIpakeHuto (17.16),

paso W =0,836. Ouenka 3HaunMocTH Kod>(hPUIMEHTa KOHKOPJALMH, IO

KPUTEPUIO ) 2 npoBeJIcHHAs 10 BhIpaxkeHuo (17.18), mokasana, 4To pacdyeTHOE

3HAYEHUE ;(2220,06. TabnuuHoe 3HAUEHHUE KpPUTEPUS Z% MpU ypOBHE

spaunmoctt O =0,05 u umcne cremeneit coGoapr v=n-1=4, cornacuo

rabn. 17.7, 7 =9,488

[Tockoneky ¥ 2> ;(% T.€. pacueTHOE 3Ha4YeHHe 0O0JIbIIE TAOIUYHOTO, TO C

BEepOSITHOCTBIO 95% MOXKHO yTBEp)KIaTh, YTO MHEHHS OKCIIEPTOB  SBISIOTCS
BIIOJIHE COTJIACOBAHHBIMH.

IIpu »TOM, COrJIacHO JaHHBIM, NPHBEACHHBIM B  Tabn 17.3 m 17.4,
VUHUTHIBAIOIIUM YHCIEHHOE 3HaueHue Kod(p(UIMeHTa KOHKOPAALMH, CTEHEHb
COIJIaCOBAaHHOCTH MHEHU 3KCIEPTOB COOTBETCTBEHHO BBICOKAS U OUE€HBb BHICOKAS.

PamxupoBanue BapumaHTOB 1O CTeNEHW wux npeanodrurensHoctu  JIIIP

OCyHCCTBLICT HAa OCHOBAHWH YHUCIICHHOI'O 3HAUYCHUA CYMMAPHOTO CPCAHCTO paHra
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BapuaHTa, IMPHUCBOCHHOI'O €MY OKCIICpTaMH, U ONPCACIIACMOIroO IO BbBIPAKCHUTIO

(17.9). IlosTOoMy MeeM: n = 28 r =10 ry= 26 ’y =10 I =16

Hawnyumumu Bapuantamu passutist ACOUuY cornacuo (17.20) siBistroTcst
nBa BapuaHTa B2 u B4, nMmeronyie HAaMMEHBIIMI W PaBHBIN PaHT, a pAaHKUPOBAHUE
BAPUAHTOB M0 CTENEHHU UX NPEANOYTUTEIBHOCTH UMEET BH!

.B2~B4>~B5>B3>~Bl1

Ipumep 17.3 JIIP chopmupoBan rpynmny u3 MECTH KBATUPUITUPOBAHHBIX
AKCHEPTOB, OOECleunsl uX HeoOXoauMoM HH(popMaluen, KoTopas MpUBeIcHa B
tabn 17.5, u mocraBui mepea HUMHU 3aJady NMPOPAHKUPOBATh YKa3aHHBIE MSTh
(akTOpOB M BBIIEIUTH CPEd HUX OCHOBHBIE, Ha KOTOpHIE CIEAYyET OOpaTUTh

oco0oe BHMMaHUE MpHU BbIOOpe nocrasiirka ooopynoBanus ACOUnY.
Tabmuma 17.5

dakxTopsbl, BAUSIONIKME HA BbIOOp mocTaBuinka obopynoanus ACOUnY

Ne | Kog HaunmenoBanue dakropa
n/n | ¢pakTopa

1 X1 N3BecTHOCTH PUPMBI - MPOUZBOAUTEINSI OOOPYIOBAHUS U
BECOMOCTH €€ MapKH.

2 X2 CooTBeTCTBUE NMACIIOPTHBIX XapaKTEPUCTUK MPUOOPETAEMOTO
000pyZOBaHUS PeATbHBIM BO3MOKHOCTSIM 3TOTO 000pYJIOBaHUS

3 X3 YPOBEHb CEPBUCHOTO OOCITYKUBAHUS, KOTOPBIA MOKET
MPEJIOKUTh KOMITAHHSI TIOCTABIIUK 00OPYTOBAHMSI

4 X4 Iloka3arenb HaJle:)KHOCTB/IIeHa MpruoOpeTaeMoro 000py1I0BaAHUS

5 X5 YpoBeHb Opranuzanum npojax o0opynoBaHus, KOTOPIA UMEET
KOMITaHUS TTOCTaBITUK 000PYIOBaHUS

Pemiennie. Pe3ynbraThl paHKUpOBaHUS (PAKTOPOB, MOJYUYECHHBIE HKCIEPTAMU
C HUCIOJb30BAHUEM CTAHAAPTU30BAHHOW PAHTOBOM CHUCTEMBI, MPUBEICHBI B TaOI

17.6, (ctonmOupl 2-7), Tae paHr 1 COOTBETCTBYET CaMOMy BasKHOMY (haKTopy,

Tabauua 17.6
Pe3ynbTarhl paHKUpOBaHUs BAPHAHTOB IKCIIEPTAMU paboueii TPYIIIBI

Kon Panr, npucBoeHHEIH GakTOpy N (ri -r) (r. - r)2
(dakTopa | AKCIIepTOM |
D01 |92 | D3 | D4 | B5 | D6

1 2 3 4 5 6 7 8 9 10

X1 1 1 2 2 1 1 8 -10 100

X2 2 2 1 1 3 3 12 | -6 36

X3 4 3 4 3 2 2 18 0 0

X4 3 5 3 5 4 | 4 24 6 36

X5 5 4 5 4 5 5 28 | 10 100

rj |15 [ 15 |15 |15 | 15 |15 3 (r —r)2 =272
=1




Pesynbratsel pacueros, nonydyenusie JIIIP Ha 0OCHOBE HCIIOB30BaHKS BBIPAKECHUN
(17.9 - 17.12) npusenensl B Tabdia. 17.6 (cron6is! 8 -10), mpu atom S =272.
Pacuetsl, mpoBenennsie JITIP mo Beipaxenusm (17.15), mokasanu, 4ro

3naueHue ko3 GUIMeHTa KOHKOPJAIMH, BBIYMCIECHHOE 110 Bhipaxenuto (17.17)

paso W =0,755. Ouenka 3HaunMocTH Kod(hPUIMEHTa KOHKOPJALMH, IO

KPUTEPUIO ) 2 npoBeJIcHHAs 10 BhIpaxkeHuo (17.19), mokasania, 9To pacdyeTHOE

3HaYEHUE 2=18,12. Tab6nuuHoe 3HAYEHHE KPHUTEpHS 2 npu ypoBHe
, T y
spaunmoctt O =0,05 wu umcne cremeneit coGoapr v=n-1=4, cornacuo

Tabdis. 17.7 paBHO ;(T=9,5

[Tockoneky ¥ 2> ;(% T.€. pacueTHOE 3Ha4YeHHe 0O0JIbIIE TAOIUYHOTO, TO C

BEepOSITHOCTBIO 95% MOXKHO yTBEp)KIaTh, YTO MHEHHS OKCIIEPTOB  SBISIOTCS
BIIOJIHE COTJIaCOBaHHBIMHU. [Ipu 3TOM, COIJIACHO AAHHBIX, IPUBEICHHBIX B Ta0I
17.3 u 17.4, yIUTHIBAIOIMNUX YUCJICHHOE 3HAYCHHUE KOA(P(UIMEHTa KOHKOPIAINH,
CTEIEHb COIIACOBAHHOCTH MHEHHM 3KCIEPTOB BBICOKAS.

PamwxupoBanue QakTopoB mo creneHu ux npeanoururenbHoctu  JIIIP
OCYILIECTBIISIET HA OCHOBAHUM YHCIICHHOTO 3HAYECHUSI CYMMAapHOT'O CPEAHETO PaHra
(dakTOpa, TMPUCBOCHHOTO €My OJKCHEPTaMHU, U OMPEACIIIEMOTO MO BBIPAKEHUIO

=18 r,=24 =28

(17.9). Ilosromy umeem: I, =8 r,=12 i s

r
1 3

CornacHo Beipakenuto (17.20) Hambosee BaKHBIM SBISICTCS (AKTOP IO
KoJIoM X1, uMernnii HAMMEHBIIUN PaHT, a paHXKUPOBaHUE (HPaKTOPOB MO CTETEHU

UX BaXHOCTU uMeeT caeayroumii Bua:. X1 > X2 > X3 > X4 > X5
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Tabnuua 17.7

Pacnipenenenne xu-kBaapat BepostHocTs P{y2 >= y2(a; v)}

Ol - YPOBEHB 3HAYUMOCTH, U — YHCJIO CTEIICHEeH CBOOOIbI

Yucno crenenen

YPpOBEHb 3HAUNMOCTH

CcBOOOIBI L 0,10 0,05 0,01
1 2,706 3,841 6,635
2 4,605 5,991 9,210
3 6,251 7,815 11,341
4 7,779 9,488 13,277
5 9,236 11,070 15,086
6 10,645 12,592 16,812
7 12,017 14,067 18,475
8 13,362 15,507 20,090
9 14,684 16,919 21,665
10 15,986 18,307 23,209
11 17,275 19,675 24,725
12 18,549 21,026 26,217
13 19,812 22,362 27,688
14 21,064 23,685 29,141
15 22,307 24,995 30,578
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Jleknus 18. Ouenka 3)(peKTHBHOCTH THIMOBBIX BADHAHTOB pPa3BuTHs (MOAepHU3ANH U
peopranm3amuu) ACOUnY u BbIOOpP 3 (PeKTUBHBIX OPraHM3aIHOHHO-YNPABIEHYECKHX
pelIeHNii HA OCHOBE HMCIOJIb30BAHHS METOAOB TEOPHH MaccoBOro odcayxnanusi. O030p
10 TeMaM MOJY.JISI.

18.1. OcHOBHBbIE IOHATHSA TEOPUH MACCOBOT0 00CTY:KUBAHUS

IIpu  paspabotrke aHamutudeckux Mojenern ACOWMumY, kak mpasuio,
HCMOJIB3YIOT METOJIbI TEOPUU MaccoBoro oociyxuBanus (Metoasr TMO),
VUHUTHIBAIOIIUE  BEPOATHOCTHBIM  XapakTep UH(POPMAIMOHHBIX MPOIECCOB
MPOTEKAOIINX B 3TUX CHCTEMAX

[IpenmeroM uzydenuss TMO SBISIIOTCS CUCTEMBI MAacCOBOIO OOCITYKMBaHUS
(CMO) wu croxactuyeckue cetu MaccoBoro oocimyxuBanus (CeMO).

CMO - 310 cucrema OOCTy)KHMBaHUA MOTOKA 3asBOK, MOCTYMHAIOUIUX HA €€
BXOJ MpHU 3aJaHHOM 3aKOHE U MOPSIKE OOCTYKMBAHUS 3THUX 3aBOK C y4E€TOM
apaMeTpoB CTPYKTYPhl CaMOM OOCITY>KUBAIOLIEH CUCTEMBL..

CeMO- 310 coBokynHOCTh B3aumocBsa3aHHbIXx CMO. Crpykrypy CeMO
MOXHO MPE/ICTABUTH B BUJE Ipada, BEPIIMHBI KOTOPOTO COOTBETCTBYIOT
otaenbHbiM CMO, a 1yru BEpOSTHOCTSIM MEPEXOI0B 3asiBOK Mexay >TumMu CMO.

Mogemu CMO u CeMO ynoOHBI, Kak IJi1 aHaIu3a CJIOXKHBIX CHCTEM U
OpPraHU3alMOHHBIX CTPYKTYpP, TaK W JJIs AHAIN3A OTJEIBbHBIX IMOJICUCTEM,
BXOJAIINX B UX COCTaB.

B cocraBe kaxnaoii CMO MOXHO BBIIEIHUTH CIEAYIOMINE KOMIIOHEHTHI:

1. UcTounnkn 3asiBOK, omnpenelstonme Bxoadmue B CMO noToku 3asiBOK.
KonnuecTBO MCTOYHHMKOB 3asBOK OINpeAeiseT KOoJIM4ecTBO Bxoasmmx B CMO
MOTOKOB 3asiBOK (N). B 3aBHCHMOCTH OT XapakTepa UCTOYHHKA 3asiBOK Pa3IMYaiOT
HUCTOYHUKH C OECKOHEYHBIM YHKCIIOM 3aABOK M MUCTOUYHHUKU C KOHEYHBIM YUCIOM
3asBOK. B mepBoM cilyyae MCTOYHHK F€HEPUPYET HEOTPAHUYECHHOE YHUCIIO 3asBOK
B COOTBETCTBMM C 3aJaHHOW (YHKIUEH pacrpenerncHus UHTEepBaia BPEMEHU
MEXKy MOCTYIMAIOIIMMU 3asiBKaMU U €ro padoTa HE 3aBUCUT OT 0OCHyKUBaroIIeh
cucteMbl. Bo BTOpoM ciydae B CHCTEME UUPKYJIUPYET KOHEUHOE, U OOBIYHO

IIOCTOSAHHOC, YHCJIO 3asi1BOK.
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CMO c GecKOHEUHBIM YHCIIOM 3agBOK HAa3bIBAIOTCA PAa30MKHYTHIMHU, a C
KOHEUHBIM YUCJIOM 3asiBOK - 3aMKHYTBHIMHU.

2. Bxoasimuii MOTOK 3afiIBOK - 3TO COBOKYITHOCTH BCEX THUIIOB 3asBOK,
noctynaromux Ha  Bxog CMO. OObplMHO ero  3amaroT dbyHkImMen
pacnpenesieHuss WHTEPBAJIOB BPEMEHM MEXIY MOMEHTaMHM IMOCTYIUIEHUS JABYX
COCETHUX 3asBOK [UJIs KaXJOro IOTOKa, T. €. CPEJHHUM 3HAUYCHUEM HHTEpBaja
BPEMEHH MEXAY 3asBKaMu, U KO3(P(OUIIMEHTOM Bapuallil 3TOr0 BPEMEHHU.

OnHON M3 BOKHEUIIMX XapaKTEPUCTUK BXOMAIIECTO MOTOKA SBJSIETCS €ro
MHTCHCUBHOCTh, paBHAas CPEAHEMY 4YHCIY 3asBOK IOCTYIMAIOIIUX B EAUHUILY
BpeMeHHU. BenuunHa oOpaTHas MHTEHCUBHOCTH ONpEAENSeT CPeAHUN HMHTEepBal
BPEMEHH MEXY ABYMS MOCIEA0BATEIbHBIMA 3asIBKAMH.

Haubonee wacto B KadecTBE  BXOJAIIEro MoToka mpu aHanuze CMO
UCIIOIB3YIOT MPOCTEUIIINMA MOTOK, KOTOPBIN 00J1alaeT CIEAyIOUMMHA CBOMCTBAMH:

- CTalMOHAPHOCTh, KOT/IAa BEPOSTHOCTH IMOCTYIUICHUS 3asBOK B CUCTEMY B
uHTepBane [t, t+h ] 3aBucuT mumib oT BemuumHLI N |

- OpPAMHAPHOCTH, KOIJla Ha OCCKOHEYHO MajiOM MPOMEKYTKE BpeMeHH h
MOCTyMHaeT He 0oJiee OJJHOM 3asIBKH,

- OTCYTCTBHME MOCIJIENECHUCTBUS, KOTJAa BEPOSITHOCTHh MOCTYIUICHUS 3asBOK B
CHUCTEMY B HHTEpBAJE [t, t+th ] He 3aBuUCHT OT KOJHMYECTBA 3asBOK
MOCTYIHUBIIMX B CUCTEMY JI0 MOMEHTA BpeMeHU t.

JInss  OpocTedIIero  MOTOKa  MHTEpPBajdbl  BPEMEHM  MEXAY  JABYMS

MMOCJICAOBATCIIbHBIMH 3asiBKaMM — 3TO HCIIPCPBIBHEIC CJ'Iy‘-IElfIHBIC BCINYHUHBI C

AT

SKCHOHEHIMANbHOM Qynkiumeil pacnpenenenus F(r)=1—e Y TJIOTHOCTBIO

pacnpenenenns T (1) :/le_’l T e A- MHTEHCHBHOCTH ITOCTYIUIEHUS TTOTOKA

3asIBOK B CUCTEMY B €IMHUILY BPEMEHHU.
3. Mexanu3m 00CJIy:KMBAHUSA 3aBOK, KOTOPBIN BKITIOYALT:

- JUTATEIBHOCTh O0CITY)KMBaHHSI 3asBOK (cpeaHee BpeMs U K03 PHUIreHT

BapHallMy BpEMEHH 00CITy)KMBaHHs 3asBOK). Ha mpakTrke HanOosee 4acTo

HCIIOJIB3YIOT 9KCIIOHCHIIUAIIBHOC paCIpPCACIICHUC JJIUTCIIbBHOCTU 06CJIy}KI/IBaHI/ISI
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3asBOK B 00ciyskuBaromeM anmnapate (OA), koTopoe onmuchiBacTes  (pyHKIHEH

pacrpezeneHus: BpeMeHu oocaykuBanus F(t) u mmoTHocThIO pacnpenenenus f (1):
J— ’Z' J—
F(r)=1-¢ “ n f(r)=pe H*
rie |- HWHTCHCHBHOCTH 00CITyXuBaHUs 3as5BoOK B CMO B eIMHUILY BPEMECHH.

Cpennee Bpems o0ciyxuBanus 3assBku M () u nucniepcuro BpeMeH!

obcyxuBaHus 3asBkH D(7) ompeaensror u3 ciaeayrommx GopMyr:

M (r)=1/pu H D(r) =1/ u?

- KOJIMUYECTBO 00cykuBaromux anmnapatoB (OA) B 00CITyKHUBAOIIEH CUCTEME,
paBHOe (C), KOTOpBIE MOTYT OJJHOBPEMEHHO OOCITY)KHBATh MOCTYIAIOIIUE 3asSBKH.
[To xonmuectBy OA B 0OCTYXKHMBAIOIIEH CUCTEME Pa3TUYAOT: OJJHOKAHAJILHbBIC
CMO, ecmu B cucteme ogqud OA u mHorokananbHeie CMO, ecnu B cucteme

Heckosbko OA.
- IPOITYCKHas CIIOCOOHOCTB O0CTYKMBAIOIIENH CUCTEMBI - Ly » KOTOPas
3aBHUCHUT OT YHCIIa OOCITYKHBAIOIIUX aIMapaToB (C ) U CpeTHEH HHTEHCHBHOCTH

obcimyxuBaHus 3asBOK (L) KaxaeiM OA.
C
Heue = i; M

OO6b1yHO cunTatoT, uto CMO, BKIIIOYAIOT TOIBKO OAHOTHIIHBIE OA

- KOJIMYECTBO MECT B ouepenu Ha oOcimykuBanue (M), T. €. YUCIIO 3asBOK,
KOTOPO€ MOXKET HaXOJHUThCS B OYEPENM U OXKUJATh Hadalla OOCHyKMBaHUs, €CIIU
Bce OA 3aHaThl oOciyxkuBaHueM. UYuciao MecT 3asgBOK B oOuepeaud Ha
oOciTy’KUBaHHE OMpPEAENsieT JIOCTYMHOCTh oOchmyxuBaHus. B 3aBucumoctu OT
yucia Mect B ouepean paznudaror CMO ¢ otkazamu u CMO 06e3 0TKa3oB.

B CMO c oTka3amu 4MClIO MECT B O4epeau Ha OOCIy)KMBAaHHWE KOHEYHO U
BCJIEJICTBHE BEPOATHOCTHOIO XapakKTepa, KaK BXOJAIIETO MOTOKA 3asBOK, TaK U
mpoiiecca ux OOCIYKUBaHUSA, CYIIECTBYET BEPOSITHOCTh TOTO, YTO MOCTYMHBIIAsS
Ha Bxox CMO 3agBka 3actaner Bce OA U BCE MECTa B OUEpEId 3aHATBHIMHU, T.€.

MOJIYYUT OTKa3 B 00CIIYKUBAHUU.
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B CMO 0e3 oTKa30B 3asiBKa JIMOO cpa3y MOCTYyMaeT Ha 0OCIyKUBaHUE, €CIU
uMeeTcst XoTs Obl ouH cBOOOHBIN OA, 1100 MoCcTynaeT B ouepe/ib OECKOHEUHOU
JUTMHBI U TaM HaXOJIUTCS J10 Hayana 0OCIIyKUBAHHUSL.

- nuciuIuinHa GopmupoBanus ouepenu. [lo mpaBuiy popmupoBaHust ouepeau
paznmuuaroTr CMO ¢ o6mieit ouepensto 1 CMO ¢ Heckonbkumu ouepensmu. [lpu
oO1eld ouepean 3asBKH 3aMOJIHSAIOT Ouepe/lb B MOPSAJKE MOCTymieHus. B ciyuae
HaJu4usi HECKOJIbKUX oOuepeliei, KaK MpaBUiIO, OYEpPEeAH  HEOJHOPOJIHBI IO
3HAYMMOCTH. bosiee Ba)kHbIE 3asiBKM MOCTYyHaloT B 0ojiee MPUOPUTETHBIC ISt
o0cIyKUBaHUS OUepe/Iu;

- IUCUUILIMHA OOCHY>KMBAHUS OYEPEaU OMpEessieT MpaBuiia BhIOOpa 3asBOK
13 ouepenu Ha oOcnyxuBaHue. MIMeroT Mecto OecipuOpUTETHBIE U MPUOPUTETHHIE
JTUCIUTLITAHBI 00CTYKUBaHUS.

B o0mieM ciydae BO3MOXKHBI pa3inyHble KOMOWHAIMKM JTUCIUIUINH
dbopmMupoBaHus U 0OCITYKUBAHUS OYEPEAU, YTO MOPOKIAET JOCTATOUHO TUPOKUN
CIIEKTp BapHaHTOB yMpaBJIeHUs MpoleccaMu o0padoTku 3asiBok B CMO.

18.2 Ioka3arejin U KPUTEPUN OLEeHKH IPPeKTUBHOCTH
¢pynkuuonuposanusa CMO.

Ilokazarenu orneHku 3¢dexTuBHOCTH (QyHKIHOHMpoBaHuss CMO - 310
KOJINYECTBEHHBIE MOKA3aTENIM, XAPAKTEPU3YIOIIME YPOBEHb BbIOMHEHUsT CMO
BO3JIOXKEHHBIX Ha Hee (PYHKUUM 1O OOCIYKMBAHUIO 3aABOK MPHU OINpPEICICHHOM
Habope pabouux mapameTpoB CMO. K 0CHOBHBIM TOKa3aTeIsIM OIIEHKH KaueCcTBa

oOcmyxuBanust 3assBOK B CMO, 00ObIYHO OTHOCSIT CIAEAYIONIUE MOKA3aTEeu:

BeposiTHOCTDH 00C/Iy:KUBAHUSA 3aIBOK (PO 60) - 3TO BEPOSATHOCTH TOTO, YTO

IIPOU3BOJIBHO BI)I6paHHa$I N3 BXOOAIICTO IIOTOKA C HMHTCHCHUBHOCTBIO A 3asBKa

Oyner o0CIyKeHa, T.€. OKaKETCSI B BBIXOJAIIEM IMOTOKE OOCIY>KEHHBIX 3asIBOK C
UHTEHCUBHOCTBIO gy, -OOBIYHO 3Ty BEPOATHOCTH OOCITYKMBAaHHUA 3asBOK
Ha3bIBAIOT TAKXE OTHOCUTEIBHOM MPOMYCKHONM CHOCOOHOCTHIO CMO,
0003HAYarOT CUMBOJIOM () ¥ OIPEICIISIOT U3 CICAYIOMIETO BRIPAKCHHS ..

P 6c =0 =gy /A
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BepositHocTh motepu 3aaBok (P,,,.) - 3To BeposTHOCTH  TOro, YTO
MPOU3BOJBLHO BbIOpaHHAs W3 BXOJSIIErO MOTOKAa ¢ MHTEHCUBHOCTBIO A 3asiBKa

OKaXE€TCd B IIOTOKC 3a4BOK C HMHTCHCHBHOCTBIO /IOWIK’ .KOTOPBIM 6y,Z[GT

OTKa3aHO B oOcny:xuBaHuu, Py, =1— Po Ge

CpenHee Bpemsi oxuaanusi 3asaBku B ouepenu (W ). B oOmem ciyuae
BpeMsl OXHUJAHUSI — 3TO CiydailHas BEJIWYMHA, paBHAsg CyMMeE JJIUTEIbHOCTEU
MHTEPBAJIOB BPEMEHH, B TEUEHHE KOTOPBIX 3asiBKAa HAXOJIUTCSA B OUEPEIH, HAUMHAA
C MOMEHTa mnoOCTyIUieHHs 3asBkM Ha BxoJg CMO u KOHUass MOMEHTOM, KOrja
3asiBKa MOCJICIHUI pa3 MOKUIAET OYePeab YXOASI U3 oUepeau Ha 00CITyKUBAHUE.

Cpennee BpemMsl OKHAIAHUS SABJISECTCS CYMMOM IBYX COCTABIISIOIINX. CPEAHETO
BPEMEHM OKUJIaHMS Hayana OOCIYyXHBaHHUS U CPEAHETO BPEMEHU OXHIAHUS B
MPEPBAHHOM COCTOSIHUM, KOrja oOCIyXHBaercs Oojiee MPUOPUTETHAs 3asiBKa..
IlepBasg cocraBnsomias paBHAa MOPOMEKYTKY BPEMEHM  MEXKIY  MOMEHTOM
MOCTYIUICHUS 3asBKH Ha BX0g CMO W MOMEHTOM NEPBOr0 HA3HAYEHHS 3asBKU
Ha oOciykuBaHue. BTopas coctaBistonas paBHa CyMME MPOMEXKYTKOB BPEMEHU
MEXJy MOMEHTAMHU TMOCTYIUICHUS 3asBKH, OOCIYyXUBAaHHE KOTOpPOHl  ObLIO
MPEpPBAHO, CHOBA B OYEPEAb, M MOMEHTAMHU MOCTYIUIEHHE JTOW 3asiBKH HA
T000CTyKBaHHE.

Cpennee Bpems npedobiBanust 3asiBKu B CMO ( T).- 310 BpeMsi paBHO
CpeaHEeMY MPOMEXKYTKY BPEMEHM OT MOMEHTa MOCTYIUIEHHS 3asiBKH HAa Bxoag CMO
710 MOMEHTa TOSIBJICHUSI €€ B BBIXOJAIEeM NMoToke. CpeaHee BpeMs peObIBaHUS
3asBKku B CMO paBHO CymMMe€ CPEOHEr0 BPEMEHHM HAaXO0XKIACHHUS 3a5BKU B
ouepenu U cpeaHero BpemMeHu obciyxuBanusi B OA.

T=W+1/u
Cpennsisi nyimHa ouepenu (Q) - 3To cpegHee YUCIIO 3a8BOK, HAXOISIIUXCS

B ouepenu. /s cuctem 0€3 MOTeph CpeaHss IJIHMHA OUYEepPEeIn CBsS3aHa CO
CpPeIHUM BpEMEHEM OXHJAaHUs, corjlacHO (opmyibl JIMTTIIA, ClieTyomuM

COOTHOILICHUEM.

Q=W-4
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Cpennee wuucio 3aaBok B CMO (L) - 310 cpeqHee CyMMapHOE YHCIIO
3asIBOK, KOTOpOE€ HAXOJWUTCS B OYEpeAd U B OOCHTYKMBAIOIIMX ammaparax. [ms
cucteM 0e3 MoTepb CpeJHee YHCIO 3asBOK B CHUCTEME CBSI3aHO CO CPEIHHUM
BpeMeHeM  mpeObiBaHus, corjgacHo  Gopmynsl  JluTtna, — ciaeayronmm
COOTHOIIIEHUEM:

L=T-4

3arpy3ka oocayxuBawmlero anmapara CMO (p) - 310 K03phUITUCHT

ucrnosib3oBanuss OA, BBIUMCISIOT MO cleayromei gopmyie
p=2l(u-c)
3arpy3ka o6cay:kuBawieid cucreMbl () - 3TO CpeIHEE YKUCIIO 3aHATHIX

oOcmyKMBalOIIUX anmnapartoB. Eciin o0cinyXuBaromue anmnapaTbl OJHOPOIHBI, TO
(@ OIpeAensieTcs W3 CIEAYIOIIEr0 BhIPAKECHUS
p=C-p

B kauectBe kputepus r3¢pdpexkruBHocTH hyHKIIMoHUpOoBaHUS CMO 00bIYHO
BBIOMPAIOT OJIMH, HauOoJIee BaXKHBIM MOKa3aTelb, UM HECKOJBKO MOKa3aTeNeH,
MpU 3TOM KPUTEPUI SBISIOTCS HEKOTOPOU (YHKIIMEH CBEpTKHM Habopa 3THUX
nokazateneil.. Kpurepuit sdpdexruBnoctu pynknumonuposanus CMO saBisieTcs
cpeacTBoM orleHKH cooTBeTcTBUsA CMO B03710KeHHBIM Ha Hee (yHkiusM. B
KaueCTBE MPOCTEUIIEro U MIMPOKO UCIOJIB3YEMOIO Ha MPAKTUKE KPUTEPUS, KaK
MPaBUJIO, KCHOJB3YIOT KPUTEPUU, KOTOPHII MHUHUMU3UPYET OOIIYIO
cTouMOCTh 00paboTku 3aaBoK B CMO. Ero MoHO MpeJCTaBUTh B CIEAYIOIIEM
BUJIE:
E, - croumocts 00paboTku 3asBok B CMO, mmeronieil BapHaHT CTPYKTYpPHOM

opranmzaiu |, KOTOpPBIi SBISCTCS HAMIYYIIAM C TOYKH 3PCHHS BBIOPAHHOTO

kputepus 3(P¢HEeKTUBHOCTH .

E; - croumocts 00paboTku 3asBok B CMO nmerolieii BApHaHT CTPYKTYPHOM
OpraHW3aluu |

B - konuuecTBO BO3MOXKHBIX BapuaHTOB moctpoeruss CMO
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[Tpu 3TOM CTOMMOCTH 00pabOoTKH 3asBOK B CMO, UMEIOIICH |-bIif BApUAHT

CTPYKTYpPHOW OpraHu3allfu, ONpeaeseTcs u3 cneny}omero BBIpAKCHUS .
E, =ijnEj = mjln[ cC-p- Zelu (1/“|J)+ Zezlj i ] j=12,,B (18.1)

I'me E, - croumocts 00pabotku 3asaBok B CMO, nMeromei BapuanT CTpYKTYpPHOR

opranmzaiu |, KOTOpPBIi SBISETCS HAMIYYIIAM C TOYKH 3PCHHS BBIOPAHHOTO

kputepus 3(P¢HEeKTUBHOCTH .

E; - croumocts 00paboTku 3asBok B CMO nmerolieii BApHaHT CTPYKTYPHOM

OpraHu3aluu |
B - konuuecTBO BO3MOXKHBIX BapuaHTOB moctpoeHuss CMO

ell J - CTOUMOCTb CAMHHUIBLI BPCMCHHU O6CJIy>KI/IBaHI/I$I 3a9BKM | -TO THIIA B

CMO, umeroriieid BApHaHT CTPYKTYPHOH OpraHHU3alvy | ;

€y i CTOMMOCTh EIWHHIIBI BpeMEHU TpeObIBaHus 3asBKU |-T0 Tuma: B CMO,

UMEIOIICH BApUAHT CTPYKTYPHON OpraHHU3aIUH | |

1/ Hij - cpeaHee BpeMs oOcmykuBaHus 3asBKu | - ro Tuna B CMO, umeromiei

BapHaHT CTPYKTYPHOM OpraHu3anuu | ;

T.. - cpenHee BpeMs npeObIBaHMs 3asiBKH |- ro Tuna B CMO., nMmeromei

1)
BapHaHT CTPYKTYPHOM OpraHu3anuu | ;
p - 3arpy3ka OA

Cc -uuncio OA
N - 49KCIIO TUIIOB 3asBOK, MocTymnaronmx Ha Bxox CMO.
18.3 AHanuTHYeckasi Mo/ieJib OLIEHKH PadoThl KaHAJIA CBA3HU
st popmanuzoBaHHOTO omucaHusi paboTel  kaHana cBsizu ACOUuY c
IIOMEXaMH  HUCHOJB3YIOT pa3soMKHYTyr0 CMO, wuMeomyr CHMBOINYECKOE
obo3nauenne M/M/1 ¢ obGpartHoii cBsa3bro. B aToit CMO nocie 00paboTKH 3asBKH
B OOCIIY)KMBAIOILIEM anmapare, 3asiBKa C BEPOSTHOCTBIO «P», IOBTOPHO MOCTYIAET

Ha oOpaborky B CMO., 4TO y4yuThIBa€T MOBTOPHYIO Mepe/ady JaHHBIX H3-3a
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BO3MOXXHBIX COOE€B B pabOTe KaHalla CBSI3M, KOTOPhIE HMMEIOT BEPOSATHOCTHBIN
XapaxkTep.
PaccmatpuBaemyro CMO 0oT/IHUaIOT ClIENYIOIINE OCOOCHHOCTHU

- YYUTBIBAET SKCIIOHEHIIMATILHOE paCIpeeiCHUe BPEMEHH Mepe/iaun JaHHbIX
yepe3 KaHajl CBA3Y;

- YUYUTHIBAET BIUSIHUE OKPY’KAIOILIEH Cpefibl, T. €. MOMEX, Ha MOBTOPHYIO
nepeaavy JaHHbBIX 32 CUET HAJMYusi 0OpaTHOM CBS3H;

- TO3BOJISIET HCCJIeI0BaTh pabOTy KaHaya CBSI3U U OLICHUTh €r0 pealibHbIe

XapaKTEPUCTUKHU.

B  cocraB  mokazareneil  OIEHKM  KadyecTBa  (PYHKIMOHUPOBAHUS
paccmatpuBaeMoit CMO 00OBIYHO BXOJIAT:

e 3arpy3ka OA CMO, umutupyromas 3arpy3ky padoThl KaHaia CBA3H;

e cpeqHee yucio 3asBoK B ouepearn CMO, cOOTBETCTBYIOUIMX YKCIY 3allpOCOB Ha
nepejavy JaHHbIX, HaXOJAIIMXCA B OUepeIU KaHala,

e cpenHee 4ucio 3asBOK B CMO, COOTBETCTBYIOIIEE CPEIHEMY CYMMAapHOMY
YHUCIIy 3alpOCOB B OYEPEAU U B KaHAJE CBA3H;

e CpellHEE BpEMs HaxOXJeHHs 3adBOK B ouepeaun CMO, coOTBETCTBYIOLIEE
CpeIHEMY BPEMEHM HAXO0XKJICHUS 3alIpOCOB B OUEpEAN Ha Nepeaady uepe3 KaHaiul
CBSI3U;

e cpeHee BpeMsa mpeObiBaHusA 3assBOK B CMO, COOTBETCTBYIOIEE CpEIHEMY
CyMMapHOMY BpEMEHHU MpeObIBaHUS 3aMpOca B OUEPEAN U B KaHAJE CBA3H;

e sepositHOCTh P(t) , ¢ KoTopoil 3asiBka OymeT oOCIyXeHa, COOTBETCTBYIOIIAS

BEpPOSITHOCTH, C KOTOPOU 3ampoc Ha Mepeaady JIaHHBIX Yyepe3 KaHall CBsI3U OyAeT
BBITIOJIHEH 32 TpeOyeMoe BpeMs.
Jlnst oueHku mnokaszateneil kadectBa (yHkiumoHupoBanus CMO BBenem
cleayroIre 0003HaAYCHUS |

A - uHTEeHCHBHOCTH BXoAiamero 8 CMO 1oToka 3asBOK;

t, - cpennee Bpema o0paboTkm 3asB0k B OA CMO;

Uo = 1/ t, - MHTEHCUBHOCTB 00paboTKH 3a9B0K B OA CMO;
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p -3arpy3ka OA CMO;
Q - cpennee uncio 3agaBok B ouepenu CMO;

L - cpeaHee yucIio 3a8BOK B cUCTeMe (B ouepeId U Ha 00CITy)KUBaHUH);
W - cpenHee BpeMst HAXOXKICHHUS 3asIBKU B OYEPE]IN;

T - cpennee BpeMs mnpeObIBaHUS 3aIBKU B CUCTEME;

P(t,,; <t) -BEpOATHOCTB, C KOTOPOH BpeMsl IPEOBIBAHNUS 3asBKU B CHCTEME

JIOJKHO OBITh MEHEE 3aJJaHHOW BEIIMYUHBI. (tnp 6 ).

18.3 AHasqiuTH4YECKas MO/IeJIb OlleHKa padoThl kaHaja cBa3u ACOUnY
Jlnst ouenku xapaktepucTuk (ynkuuonupoBanuss CMO, orobOpaxkaromieit

paboty kaHaia cBi3u ACOUmY c¢ nomexamu, CIeAyeT HCIOJIb30BaTh

AHAJIUTUYECKUE BBIPAXKEHUS B YKa3aHHOM MOPSJIKE:

1. OnpenensieM MHTEHCUBHOCTh Agy PEAIBHOTO BXOAAIIErO IOTOKA 3asBOK B
CMO ¢ yyeToM BO3MOXXHOU MOBTOPHOM 00paOOTKH 3asiBOK C BEPOATHOCTBIO P.
YpapHenune notokoB i CMO umeeT Bun A+ Agy - P=Agy (18.2)

Pemrast ypaBuenue (18.2), momyuaem

= L =
hex =12 D Aot (18.3)
1
I'ne &= 1-p quCcia0 BX0J0B 3asBku B OA 3a Bpemsi npebOsiBanusi ee B CMO.
2. OnpenensemM 3arpy3ky odcmyxkuBaroriero ammapata CMO
p= ex (18.4)
u

3. OmpepensieM cpeHee YHCIIO 3aIBOK B OUEpeIn

Q= 1’_’ - (18.5)

4. OnpenensieM cpeaHee yucio 3asaBok B CMO

L=Q+p=12 (186)
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5. Ompenensiem, ucnoib3ys Gopmyny Jlurria, cpenHee BpeMsi OXKHUIAHUS
3asBOK B O4YEpeld C YYETOM TOro, YTO 3asiBKa «q» pa3 IOCTYyMaeT Ha
oOciykuBaHue 3a Bpems npedsiBanus ee B CMO

W = a—“ (18.7)

6X

6. Ompenensiem, ucnonb3ys Gopmyny Jluttina, cpemHee BpeMs MpeObIBAaHUS
3a8B0k B CMO c¢ y4yetoM TOro, 4tro 3adBKa «Q@» pa3 IMOCTYMAaeT Ha
oOcnykuBanue 3a Bpems npedsiBanus ee B CMO

L«

T (18.8)

lex

7. OnpenensieM BEPOATHOCTb, C KOTOPOU 3asiBKa OyneT npeObiBath B CMO He

OoJjiee BpeMeHU tnp6

P(t, 5 <1) _1—e T (18.9)

Jlist ObICTpOM CpaBHUTENILHOM OIEHKH allbTE€PHATHUBHBIX BapUAHTOB KaHAJOB
CBSI3HM, TOJILKO MO IOKA3aTeNI0 CpEeAHEe BPEMsl JOCTABKM IIAKETOB JAHHBIX,

CJICAYECT MCIIOJIB30BATh CJICAYIOMICC BLIPAXKCHUC!

_La p B 1
Aex  (A=p)-Q=p)-Agx QA-plu—-4

IIpumep 18.1 Bxoasmmii MOTOK 3asBOK B KaHAll CBsI3U COCTaBisieT 4

(18.10)

3ampoca/c, VHTEHCUBHOCTh, C KOTOPOW KaHAI MOXET TepelaBaTh IaHHEIC
cocraBisier 10 3ampocoB/c. Bo3MOXHBI TpW BapuaHTa OpraHU3aUA PAOOTHI
KaHalla CBS3W B 3aBUCHMOCTH OT BapHWaHTa MPOKIAJIKH KabeIbHOU cHCTeMbl.. B
MEPBOM BapHAHTE MPOKIAIKA KaOEITbHOW CHCTEMBI TIOMEXH OYCHb MAaJICHBKHE,
MPAKTUIECKUA OTCYTCTBYIOT M UMH MOHO TIpeHeOpedr Bo BTOpoMm BapuaHTe OHU
cocraBnsioT 20%., a B TpetheMm — 50%.

Crnenyet OICHUTH BIUSHUAC MIOMEX Ha XapaKTEPUCTHKU ()YHKIIMOHUPOBAHUS

KaHaJia CBA3MH.

Ucxonnsie nannsie. A =4 3asekw/c, n=10 3asBox/c p=A/u=0,4

Jliist BapuantoB 1, 2 u 3 coorsercreenno umeem: P=0,0 p=0,2 p=0,5
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Pemenne. IlocnemoBatenbHo ucnonsiys Gopmynsl 18.3-18.8, mns omenku
paboThl KaHasia 0e€3 MOMEX M C MOMEXaMH, [OJy4yaeM pe3yJibTaTbl, KOTOPhIE
npuBeIcHHBI B Ta0. 18.1

Tabmuma 18.1

CpaBHeHUE pe3yabTaTOB Pa0OTHI KaHaa CBSI3U B TPEX PEKUMAX

IToxa3zarenp BapuraHnTsl cpaBHEHHS KaHAJIOB CBS3U
CpaBHEHUSA Kanan  06e3| Kanman c momexamm | Kananm ¢ momexammu
oMex p=0,2 p=0,5

p 0 0,2 0,5
o 1 1,25 2
Agy 3aABOK/C 4 5 8

P 0,4 0,5 0,8
Q  3asdBOK 0,267 0,5 3,2
L  3adBOK 0,667 1,0 4,0
W C 0,067 0,125 0,8
T c 0,167 0,250 1,0

Cpennee BpeMms mpeObIBaHMS 3alpoca B KaHaje CBS3W, M3-3a HAJTUYHS
MOMEX,  CYIIECTBEHHO YBEIWYWBACTCA. 1akK, €CIM 3arpy3ka KaHajlia CBSI3U
cocraBiszet 40% (p=0,4), TO UMeeM:

- Hajare momMex ¢ ypoBHeMm 20% MpUBOAKT K YBEIMUEHUIO BPEMEHH TEepeIavn
3ampoca 4epes KaHal CBSI3U, 0 CPaBHEHHUIO C KaHAIOM Oe3 momex, B 1,5 pasa;
- yBejuueHue ypoBHs momex B 2,5 paza (¢ 20% nmo 50%,) mnpuBomuT K

YBEIIMYEHUIO BPEMEHH TMEpeIaun 3ampoca uepe3 KaHal CBsi3u B 4 pasza.

18.4. AHaauTHYeCcKasi MOJeJIb OLlEeHH PA0OThI CJIYKObI PEMOHTA U
00CJIy;>KUBAHUSI KOMIILIOTEPOB.

Jlnst onvcanust paboOThl  CIIYX OBl PEMOHTA U OOCTY>KHBAaHUSI KOMITBIOTEPOB
ClIeAyeT MCIONb30BaTh 3aMKHyTyr0o CMO, HMEImyl0  CHMBOJIMYECKOE
o6o3naueane M /M /C/N/IIIIIO / N.

Oty CMO, oTIHUYaroT Cleayone 0COOCHHOCTH

- YYHUTBHIBAET 3KCIOHEHIMAIBHOE pACIpEICIICHHE BPEMEHUM HapaOOTKH Ha
OTKa3 y KaXJOro KOMIIBIOTEPA, 3KCIOHEHUHUAIbHOE pacHpeiesieHue BpPEMEHU

PEMOHTA KOMIIBIOTCPA KaXKAbIM CIICHIUAJINCTOM - pPCMOHTHHUKOM,
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- uMeeT «C» UIECHTUYHBIX OOCIY>KHUBAIOIIMX AammapaToB, OTPAKAOIIUX
paboTy «C» crienuaancToB — pEMOHTHHUKOB OJTHOTO YPOBHS KBaTU(UKAITIH,

- uMeeT  OO0myl0  ouepeab  3asiBOK, COOTBETCTBYIOILYIO OYepeau
KOMIIBIOTEPOB Ha PEMOHT, C JUCIUIUIMHON BbIOOpa 3asiBOK K3 Ouyepeau Ha
o0CITy)KMBaHHE «IEPBBIN MpuUIIea—epBbiM oocityxen» (IIII10);

- umeeT «N» UCTOYHMKOB 3asiBOK, MOCTyMaromux Ha oociyxkuBanue B OA,
KOTOPBIE COOTBETCTBYIOT KOJMYECTBY KOMIIBIOTEPOB B CHCTEME.

- ICTOYHUK 3asiBOK B JIO0O0H MOMEHT BPEMEHU MOXXET HaXOJUTHCS B OJHOM
U3 JIBYX COCTOSIHUN: aKTUBHOM, OTpa)xaeT pabOTy HUCIPABHOTO KOMIBIOTEpPA, U
MacCUBHOM, OTpa)kaeT padoTy KOMIbIOTEpa, KOTOpbId oTKazan. llpu mepexone u3
AKTUBHOTO COCTOSIHHSI B IMACCUBHOE COCTOSIHUE HCTOYHUK 3afBOK ITOCHUIACT B
00CIY’KMBAIOIIYI0 CHUCTEMY 3adBKY, COOTBETCTBYIOIIYIO  3aKa3y Ha pPEMOHT
KOMIbIOTEpa. 3asiBKa cpa3dy NOCTymaeT Ha oOOCIyXUBaHHUE, €CIH HMEETCs
cBoOonubli OA, unn B ouepenn, ecnu Bce OA 3ansatel. M3 ouepeam 3asiBka
MOCTYyHaeT Ha OOCIyKUBAHUE B COOTBETCTBUM C JUCIMIUIMHON OOCIYyXUBaHUS
[IIIIO.

[Tokazarenu oleHKHU KauecTBa (PyHKIIMOHUPOBaHUs paccmarpuBaemoit CMO -
3TO KOJIMYECTBEHHBIC MOKA3aTENIM, XapaKTEPU3YIOIIUE YPOBEHb BBINOJHEHUS

CMO Bo3710XK€HHBIX Ha Hee PyHKIMI. B cocTaB 3TUX Moka3aTesieid BXOIAT:

e 3arpy3ka OA (reHepaTopa 3asBOK), UMUTHPYIOIIET0 paboTy KoMIbIoTepa ( pp);

e 3arpy3ka OA, uMuTHpYIOIIEro padboTy peMoHTHUKA ( Pg);

e cpeHee KOJIMYeCTBO 3asgBOK B odepean CMO (KOMIBIOTEpOB B ouepead Ha
pemont), (Q);

e CpeJlHee CyMMapHOe KOoJIm4ecTBO 3asBoK B ouepend CMO u B OA (cymmapHoe
KOJIMYECTBO KOMITBIOTEPOB B OYEpEN Ha PEMOHT M peMOHTHPYeMbIX), (L);

e cpeHee BpeMs HaXOKJIeHUs 3asiBoK B odepequ CMO (KOMIBIOTEPOB B 0YepeIH

Ha pemoHT), (W);
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e cpeHee Bpemsi npeObiBaHus 3assBOk B CMO, T.e.cyMMapHOe cpeHee Bpemsi
npeObiBaHms 3agsBOK B odepean U B OA ( cpeaHee Bpems INpeObIBaHUS
KOMIIbIOTEpa B HeucnpaBHoM coctostaum) (T ).

e cpeiHee KOJIMYECTBO UCTOYHUKOB 3asIBOK, HAXOSAIMXCS B AKTHBHOM COCTOSTHUH,
T.€. CpeIHEE KOJIMYECTBO UCIIPABHO paboTaroImux KoMibioTepoB (N=N — L), rae

N - oOmee KOJMYECTBO HMCTOYHHKOB 3assBOK B CMO, paBHOE KOJIHYECTBY

KOMITBIOTEPOB B CHCTEME.

Beegem cnenyroniue 0003HaYEHUS

t,,o - cpeHee BpeMs HapaOOTKU Ha OTKa3 OJTHOIO KOMIIBIOTEPA,;
t, - cpeqiHee BpeMsl pEMOHTA OJTHOIO KOMIIBIOTEPA,;
Uy =111, - THTEHCHBHOCTB OTKa30B OZHOTO KOMIIBIOTEPA

to =1/t, - NHTCHCHBHOCTH PEMOHTa KOMIIBIOTEpA

N - KOJIMYeCTBO KOMIBIOTEPOB

C - KoIu4yecTBO CIICHHUAINCTOB, 3aHATBIX PCMOHTOM KOMIIBIOTCPOB

Pk -BEPOSITHOCTH, uTO (K) KOMIIBIOTEPOB HAXOATCS B COCTOSIHMM OTKa3a.

Y =y 1y - K0O3)HUIIEHT OTHOIIEHNS HHTCHCUBHOCTH HapaOOTKM Ha OTKa3 K

MHTCHCUBHOCTH BOCCTaHOBJIEHHUSI PA0OTOCTIOCOOHOCTH KOMITbIOTEpa
Jlis  OUEHKHM XapaKTepUCTUK (YHKIMOHHPOBAHHUS  paccMaTpUBaeMOil
samkayToii CMO  M/M/C/N/TITIIIO/N crnenyer WCmoib30BaTh aHATUTUYCCKHE
BBIpaXeHHsI, KOTOpble u3BecTHBI B TMO Kak aHaTUTHYECKast MOAEIb PEMOHTHHKA.
[Mopsinok pacuera 3amkHyToit CMO Buma M/M/C/N/IITITIO/N.
1. OmpenensieM BepOSITHOCTH COCTOSIHUM paccMmartpuBaeMoid 3amkHyTo CMO

UCTob3ys Beipakenus (18.11 —.13)

K K
C Ny N NIy 1
Po=| Y ——+ % (18.11)
0 k=0 kKE(N-K)! kg1 ck'C-c!-(N—k)! ]
k
NIy
- - - <k <
Pk k!-(N—k)!PO 1<k<c (18,12)
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; N1k ,
K ck=Cer(N k)1

y  lsks<c (18,13)

2. Onpenensem Q - cpelHee KOJIMYECTBO KOMITBIOTEPOB, HAXOMSIIUXCS B

oqepemzl Ha peMOHT
N
Q= (k—c)- Pk (18,14)
k=c

3. Onpenemsiem L - cpegHee KOIWYECTBO KOMIIBIOTEPOB, HAXOISAIIUXCS B

HCUCIIPABHOM COCTOSHHH, T.C B OUCPCIHN HAa PCMOHT XU HAa PCMOHTC

N
L= 3 k-P,
K=1

4. Ompenensem U - cpemHee KOMMYECTBO KOMIBIOTEPOB, KOTOPOE

(18,15)

HETIOCPCACTBECHHO PCMOHTHUPYIOTCA CIICHHAJIMCTAMM.

U=L-Q (18,16)

S. OmpenenseM P, - KOIDPUIMEHT 3arpy3Kd OJHOIO CHEMAIMCTA,
3aHSATOrO PEMOHTOM KoMIbroTepo P, =U /C (18,17)

6. Omnpenensem Tp - cpegHee BpeMs NpeOBIBaHUS KOMIIBIOTEpA B

HEUCTIPABHOM COCTOSIHUH (B OUYepeId Ha PEMOHT U PEMOHTE)
I'ne Tl! - cpemHee BpeMs IUKJIA JUIS KOMITbIoTepa (BpeMs HapaOOTKU Ha

OTKa3 IUIIOC BPpEMA HAXOXKICHHA B HCUCIIPABHOM COCTOHHI/II/I)

CornacHo npasuiy JlutTina umeem

N=2-T, =Ty +lyp) (18,19)
L=2-T, (18,20)

['me A - WHTEHCHUBHOCTH MOTOKA 3asBOK, MUpKyupytomux B CMO, paBHas

HMHTCHCUBHOCTH ITIOTOKA OTKAa30B KOMIIBIOTCPOB B CUCTEMC

[TpupaBuuBaem Bhipaxenus (18.19) u (18.20) u Haxoaum Tp
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L-t
Nmeem Tp :N——HE (18,21)

7. Ompenensiem W - cpemHee BpeMst HAXOXKACHUS KOMITBIOTEpA B O4epeIn

Ha PEMOHT W= Tp —1o (18,22)

8. OnpenemsieM Tl! - CpelIHEE BpeMs LIMKJIA JIJIsT KOMITBIOTEPA
Tl! :Tp +1,0 (18,23)

9. OnpenensteM P, - KOOQOUIMEHT 3arpy3Kd KOMIIBIOTEPA, T.€. IOJIO

BpEMCHH, B TCUCHHC KOTOPOI'O OH HaXOJUTCA B UCIIPABHOM COCTOSHHH

t
Pe=1" (18,24)
Y
10. Ompenensiem N - cpemHee KOTUIECTBO UCIIPABHBIX KOMITBIOTEPOB
n=(N-L) (18,25)

11. Omnpenensiem pexuM paOOThl CIY>KObI pPEMOHTa M OOCITY>KUBaHUS
KoMnbIoTepoB.  COrjlacHO  OpPraHU3alMOHHO-TEXHOJIOTUYECKOMY  Mpoleccy,

MMpOTCKaromeMy B CUCTEME, CIIPAaBCAJIMBLI CIICAYIOINEC BIPAKCHUA

pp =2 tno (18,26)
N
A "[O
=—Q 18,27
Po C ( )
[TpupaBuuBas Beipaxenus ([14.16) u (I14.17) nonyyaem
Pe — C‘tHO (18,28)
Po N-tp
Ananmsupys Beipaxenue (18.28) monyuaem:
e Pe— Clyo =1 (18,29)
Po N-tp

TO cucTeMa cOallaHCUPOBaHHAsl, KOMIIbIOTEPHI U CIEIUATUCTBI, 3aHATHIC X
PEMOHTOM UMEIOT OJIMH U TOT K€ KOd(PPUIIMEHT 3arpy3KH,

Pe _Clyp
Po N-tp

- €Clin

>>1 (18,30)
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TO KOMITIBIOTCPLI 3arpyXCHbl HAMHOTO 60.HBIHe, YEeM CIICHIUAJINUCTHhI, 3aHATHIC
HUX PCMOHTOM, H, CJICA0BATCIIBHO, B CUCTCMC MaJI0O HCHUCIIPABHBIX KOMHLIOTepOB;
Pe _Clyp
Po N-tp

TO KOMIIBKOTCPHBI 3aIrpy’KCHbI HAMHOI'O MCHbIIC, YCM CIICINAJINCThI, 3aHATHIC

<<1 (18,31)

- €CJIn

HUX PCMOHTOM, H, CJICAOBATCIIbHO, B CHUCTCMC MHOI'O HCUCIIPABHBIX KOMIIBIOTCPOB.

135



