Oucumnnnmua «MmmtaymoHHoe mogennpoBaHne 3KOHOMUYECKMX NMPOLECCOB»
CneuyunanbHocTb Ne08080165 «[1puknagHas nHpopmaTtrka (B 3KOHOMUKE )»
NHCTUTYT MHOpMaTUKN, MHHOBaLIMIA U ODU3HEC CUCTEM

Kadenpa nHpopmaTmku, MHKEHEPHOU U KOMMbIOTEPHOU rpadonku
Ctapwun npenogaBatenb Kunkosa E.B.

Tema 5 Moaoenun maccoBoro
o0cnyXnBaHus




COOEPXAHUE

KntoyeBble NOHATUSA
Y4eOHbIN MaTepman
Bonpockl Ana camMonpoBepPKU
PekomeHoyemasa nutepartypa
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KINKOYEBbIE NMOHATUA

¢ Bxogsauwmm notok TpeboBaHnM

¢ [dncumnnmHa noctaHOBKM B ovepenb

¢ [NlpaBuna obcnyxuBaHnA

¢ Bbixoasawmm noTok

¢ [lnckpeTHo-cobbITUMHOE MOoaENUPOBaHNE

¢ Cncrembl C OQHMUM YCTPOUCTBOM OOCIYXMBAHUSA

¢ MHorokaHanbHble CUCTEMbI MAacCOBOIro 00CNyXnBaHUS




YYEBHbIN MATEPUAN

OCHOBHbIE 3a4a4un Nnekunmn

¢ PacKpbITb OCHOBHbIE MOHATUS, CBA3AHHbIE C CUCTEMaMMU
maccosoro obcnyxunsanua (CMO).

¢ PaccMmoTpeTb OCHOBbI ANCKPETHO-COOBLITUNHOIO
moaenuposanma CMO

¢ Paccmotpetsb Bugbl CMO.




YYEBHbIN MATEPUAN

C cucremammn maccooro obcnyxumsaHuss (CMO) Mbl
BCTpe4vyaeMc4 noBceHEBHO. ITlobomy  u3 Hac
NPUXOAUNOCH KOrga-To XaaTb ObCryXmBaHUsA B odepeaun
(Hanpumep, B mara3nHe, Ha aBTo3aripaBke, B bnbnmorteke,
Kadpe M T. A.). AHanorMyHole cuTyaumm BO3HUKAKOT Mpw
NOTPEOHOCTN BOCMNOMb30BaTLCA TENEMPOHHOW CBA3bIO UMK
BbINOMMHWTL CBOK MporpamMMy Ha KommnbitoTepe. bonee
TOro, nboe npPousBOACTBO MOXHO MNPeACcTaBUTb Kak
nocriegoBaTtesibHOCTb ~ CUCTEM  ODCIyXMBaHUS. K
TUNWYHBIM  CUCTEMAM OBOCIYXXMBAHMA OTHOCAT TaKxke
PEMOHTHbIE W MeOUUUHCKME CryX0bbl, TpaHCNOPTHbIE

CNCTEMBbDI, a3pOonopTbl, BOK3alibl N Apyrue.




YYEBHbIN MATEPUAN

Ocoboe 3HavyeHue npuobpenn Takne CcCUcTeEMbl MNpPU
N3y4eHUn npoueccoB B MHoOpmMaTuMke. ITO, npexae
BCErO, KOMIMbIOTEPHLIE CUCTEMbI, CETU nNepeaayvn
nHpopmauumn, OC, 6a3bl n 6aHKM AOaHHbIX. CUCTEMBI
oOCnyXmBaHusi  UrpalwT  3HAYUTENBHYID pPonb B
noBceaHEBHOW XM3HWU. ONbIT MOAENMPOBAHUSA pPa3HbIX
TUMNOB OVUCKPETHbIX COObITUMNHbIX CUCTEM
CBUAOETENBLCTBYET O TOM, 4TO npubnusntensHo 80%
aTuX moaenen ocHosaHbl Ha CMO.




YYEBHbIN MATEPUAN

UTo Xe xapaktepusyet 3t cuctembl Kak CMO? Takue
CUCTEMBI MOXXHO onucaTb, ecrnn 3agaTb:

BXOOSLLMA MOTOK TpedboBaHMN WK 3asiBOK, KOTOpPbIE
NOCTynarT Ha 0D0CNy>XXnBaHUE;

ONCLUUMIIMHY NOCTAHOBKM B 04epeab 1 BbIOOP U3 Hee;
npaBuno, No KOTOPOMY OCYLLIECTBNAETCS 0O6CNyKMBaHNE;
BbIXOASLLININ MOTOK TpeboBaHWUI;

peEXNMBbI PaboThl.




YYEBHbIN MATEPUAN

Bxoposwmn notok. [Ina 3agaHusa BXOAOSILLEro rnoTokKa

TpeboBaHMN HEODXOAMMO OMNMUCaTb MOMEHTbI BPEMEHU UX
NOCTYNSIEHNA B CUCTEMY (3aKOH MOCTYNSIEHMS) WU
KONM4YeCTBO TpeboBaHuN, KOTOpOE NOCTYNUMo
OOHOBPEMEHHO. 3aKkOH MNOCTYMNMEeHUss MOXET ObITb
OETEPMUHMUPOBAHHbLIN  (Hanpumep, oaHo TpeboBaHue
NOCTynaeT Kaxable S5 MWH) WM BEPOATHOCTHbLIN
(TpeboBaHUs MOryT MOSIBAATLCA C PaBHOW BEPOSATHOCTbLIO
B UHTepBane 52 MuH). B obuwem cnyyae BxogsLmn
NOTOK TpeboBaHMW OMUCbIBAeTCs  pacnpenerneHnem
BEPOSATHOCTEN MHTEPBANIOB BPEMEHU MeEXOAY COCeaHUMMU
TpeboBaHMNAMMN.




YYEBHbIN MATEPUAN

Knaccudyeckas Teopus MacCOBOro obcnyxuBaHus
paccmaTtpuBaeT Tak Ha3blBaEMbI/ MyacCOHOBCKUM
(NnpocTeunLunmn) noTok TpedbosaHMK. [na 3TOro NoToka 4Ymcrio
TpeboBaHun Kk ana nwoboro uHTepBana BpPeEMEHWU
pacnpegeneHo no 3akoHy lNyaccoHa:

roe -  WHTEHCUBHOCTbL MNOTOKa TpeboBaHUU (4YMCIO
TpeboBaHU 3a eQUHNLYY BPEMEHN).




—

YYEBHbIN MATEPUAN

OucunnnuvHbl NOCTaHOBKM B o4yepeaAb U BbiObopa u3

Hee onpeaensaT MNopaaoK MOCTAaHOBKM TpeboBaHuN B
oyepedb, ECIM 3aHATbI YCTPOMCTBaA OOCNYyXUBaAHUA, WU
nopsioK BblibOpa ©M3 oyepeau, ecnm ocBoboxgaeTcs
obcnyxuBatoulee ycTtpouctBo. [lpocTenwasa gucuunnunHa
OornyckaeT NOCTaAaHOBKY B  o4yepeab B nopgaake
nocTynneHus TpeboBaHnn. Takyo AUCUUNIIMHY Ha3bIiBalOT
«paHblle MoCTynun - paHblle obcnyxuncsa» (B
aHrnosasblyHou nutepatype FIFO First In-First Out),
Hanpumep, o4yepenb K TernedoHy-asTomMary.




YYEBHbIN MATEPUAN

OpraHnsauns oyepean no npasuny «nocnegaHU NoCcTynun
- NepBbIN OOCHYXuUncsa» (B aHrmosA3blMHOW nuTeparype
LIFO Last In-First Out) goonyckaet, 4to Ha obcnyxmBaHue
BblOMpatoTca nocrnegHne TpeboBaHMA U3 odepeaun. 3ITO
NpaBUNO TakKe Ha3blBAaeTCHA «CTEKOM» UM «MarasnHOMY.

[lpaBuno BbIOOpa M3 o4vepean MOXET ObITb criyYalHbIM
(RANDOM).

Bo3aMoXHa Takke opraHuMsauust BblOopa M3 odvepeau 1o

napamempam (Harnpumep, My>X4MHbl B o4epean rnponyckarT
XEHLUWH Brnepen).




YYEBHbIN MATEPUAN

Ha ouyepegb MoryT HaknagblBaTbCsl OrpaHU4YeHUa no
ANVWHEe ovyepenun UIu No BpeMeHu npedbiBaHUSA B HeMW.
Hanpumep, ecnnm B odepeanm Haxogutcs Oonee Tpex
TpeboBaHUN, TO HOBOE TpeboBaHMe, KOTOPOE MOCTYNUIO,
nokMgaeTr CUCTEMY; WNKN, ecnn BpemMs npebbiBaHUS B

oyepean Oonee OByX MUHYT, TO TpebOoBaHMe NOKMAAET
CUCTEMY.

Ouepenb MOXET ObITb C OrpaHNYEHHbIM KONMUYECTBOM
MECT OXUOaHuUsl B HEN - 3TO TaK HasblBaeMbin Oydhep
(Hanpumep, OyHKep, B KOTOPbLIA MOCTYyNaktT 3aroTOBKU
paHbLUe, YeEM OHM OyayT obpaboTaHbl CTAHKOM).

—




—

YYEBHbIN MATEPUAN

NpaBuna o0cnyXXnBaHus XapaKTepusyrTcs
ANMUTENBHOCTbLIO obcnyXnBaHus (pacnpenerneHnem
BPEMEHN OOCNYXUBAHUS), KONMMYECTBOM TpeboBaHUN,
KOTOpble 0B6CnyXnBarTCA OAHOBPEMEHHO N OANCLNNITMHOW
obcnyXuBaHus. Bpewms obcnyxuBaHus bbiBaeT

AeTepMNHNpoBaHHbIM, WIMNW 3aAadHHbIM BEPOATHOCTHbLIM
3aKOHOM pacrpeaneneHns.




YYEBHbIN MATEPUAN

ObcnyXmuBaHNUe MOXXET OPraHM30BbIBaTbCA C MOMOLLbIO
OOHOro YCTPOMCTBA - 3TO TaK Ha3blBaEMble CUCTEMbI C
OAHUM YCTPOUCTBOM (KaHanom) oocnyxXmBaHUA - UNn C
HECKOSTbKUMMU NOEHTUYHBIMU YCTPONCTBaMMU
oO0Cny>XnBaHUA, HanpuMep, ecrnm yCTaHOBMNEHO HECKOSbKO
KabuH c TenedoHamu-asTomatamu. CUCTEMBI C
NOEHTUYHBIMU YCTPOUCTBaMu oOBCNy>XMBaHUA Ha3bIBaKOT
MHOrOKaHaNbHbIMU CUCTEMAMM.

YctponcTtBa obcnyXmBaHUsa MoOryT ObiTb 0ObeaUHEHI
B nocrnegoBaTenbHy Uenoyky. IOTO0 MHorodasHble
CUCTEMbl OOCINyXUBaHUA, B KOTOPbLIX TpeboBaHUS
nocriegoBaTtesibHO npoxoasaT HECKOJTbKO das
o0cnyXuBaHus, nepen TeM Kak NOKUHYTb CUCTEMY.




YYEBHbIN MATEPUAN

OncumnnuHbl 06CcnyXnBaHUA ONpeaensioT:

¢ NpW Kakux yCrnoBusax rnpekpallaetcs oocnyxnsaHme
TpeboBaHU;

¢ Kak BblbMpaeTca gnsi obcnyxuBaHus cnegyrolwee
TpeboBaHUE;

¢ YyTO genatb C  Y4acTU4HO  OBCHYXXEHHbIM
TpeboBaHUEM.

—




—

YYEBHbIN MATEPUAN

Pasnnyatot ANCLUMMNITNHDI o0cnyXnBaHms
OecnpuopuTeTHble U  nNpuoputeTHble. [lpu
b6ecnpnopnTeTHOM o0CcnyXnBaHum NnopsaoK

obcnyxmBaHus onpegenseTcsa aucumniuHon Bblbopa
n3 ouepegmn, Hanpumep, FIFO.

[lp npuoputeTHoM oObCnyXnBaHun TPebOBaHUIO
3aJaeTcsl HEKOTOPbIN NapaMeTp, KOTOpbIW onpeaensieT
ero npuopuTeT. ITOT NapaMeTp MOXET 3aaBaTbCA B
4YMCNOBOM BMAOE (Cmamu4deckuu rpuopumem) nnu B
Buge yHKuumM, KoTopasi 3aBUCUT OT BPEMEHU
npebbiBaHNS B CUCTEME (OQuHamu4ecKul rpuopumem).




—

YYEBHbIN MATEPUAN

OucumnnunHbl obcnyXnBaHus MOryT  OblTb  C
OTHOCUTENbHbLIMMU nnu abCONTHbLIMMU
npuoputeTamMmu.

OmHocumernbHbIU fpuopumem npeagycMmaTtpuBaceT, YTo
nocTynreHme  TpeboBaHMss Cc  6Ooree  BbICOKUM
NMPUOPUTETOM HE TMepepbiBaeT 0OCMy)XMBaAHUA MeHee
npuopuTeETHOro  TpeboBaHusa  (obcnyxmBaHune  Oe3
npepbiBaHud). W3 TpeboBaHMM C  OOWHAKOBbLIMMU
npuopmuTETaMM MOryT OPraHnU30BbIBaTbLCS o4Yepeaun.




—

YYEBHbIN MATEPUAN

[lpy  wmncnonb3oBaHun  abcoslromHo20  ripuopumema
nosiBnNeHne TpedoBaHns ¢ boiee BbICOKUM MPUOPUTETOM
nepepbiBaeT 0OOCNyXMBaHME MEHEee MNPUOPUTETHOIO
TpeboBaHUS (obcnyxnBaHue C npepbIBAHNUEM).
[lpepBaHHblE TPEOOBAHUA MOTYT UMM OCTaBNSATb CUCTEMY
obOCnyXnBaHUsi, UMM CHOBa CTAHOBUTLCA B ovepedb Ans
O000CcnyXnBaHuA.




—

YYEBHbIN MATEPUAN

Bbixoaswmm NOTOK - 3TO MNOTOK TpedoBaHUM, KOTOPbIE
noKnaarT CUCTEMY, NMPpUYeM TpeboBaHNS B HEM MOTYT
ObiTb Kak OOCIy)XEHHble, TaKk N He OB6Cy>XEHHbIE.
CTpyKkTypa BbIXOASILLEro MNOTOKA MOXET WMETb
bornbluee 3HadeHuMe aOna MHorodasHbIX CUCTEM, rae
9TOT MOTOK CTaAHOBUTCHA BXOOALWMM AONS1 Crieaytolen
dasbl obcnyxmBaHus. PacnpeneneHne tpeboBaHnn B
BbIXOASILLEM MNOTOKE BO BPEMEHU 3aBUCUT  OT
NIOTHOCTU BXOASILLEro MNOoTOKa W XapakKTepPUCTUK
paboTbl YCTPOUCTB 0BCNYyKXNBaAHUS.




OoON

YYEBHbIN MATEPUAN

[T0 NpakTU4YECKUM COOBpaXKeHMAM 4acTo MPUXOLANTCS
nydatb pexummbl padotbl CMO. Hanpuwmep,
yCTponcTBa OBCIyXMBAHNA BPEMSA OT BPEMEHU MOTyT
BbIXOOUTbL U3 CTPOSA (PeXmm OTKasa), B 0COOEHHOCTN,
ecrim C MNOMOLLbID 3TUX CUCTEM OMUCbIBAETCHA
HEeKOTOpPbIN NpOnU3BOACTBEHHbLIN nnu
MHOpMaLMOHHbIU Npouecc. ECcTb elle oanH pexum —
GriokMpoBaHue 0OCIyXMBaAHUA, - KOTOPbIA CBSA3aH C
BPEMEHHbLIM MNpepbiBaHNEM Mnpouecca obcnyXuBaHUs
Unn ¢ 3amearieHnem ero.




—

YYEBHbIN MATEPUAN

Ona CMO nwoboro Bnaa cnpaBeasniMB 3akoH JlutTna:
ansa nodoro pacnpenerieHnst BpeEMEHN Mexay ABYMS
coObITUAMM  nocTynneHnss  TpeboBaHun, nrOOro
pacnpenerieHnst BpEMeEHU UX 00CNyXMBaHUS, NOOOro
KonnyectBa YCTPOWUCTB oOOCnyXmBaHua U nobon
OUCUMNIUHBI  ODCINYy>XMBAHUA CpedHee KONMYECTBO
TpeboBaHUM B CMO onpepensietca 4epes
MHTEHCUBHOCTb MOCTYMNMEHUA U cpeagHee BpeMs
npebdbiBaHNA TpeboBaHMN B cucteme T, TO eCTb:

()
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YYEBHbIN MATEPUAN

OCHOBbI AUCKPETHO-COOLITUUHOIO
mopgenupoBaHua CMO

Ol'lpe,El,eJ'II/IM OCHOBHbIE NMOHATUA U TEPMUHDbI,
NCrnoJib3dyemMbie, B MOOESTMPOBaHNN.

Cucrtema - MHOXECTBO OOBLEKTOB (Hanpumep, rnogen u
MaLlUWH), KOTOPbIE B3aMMOAENCTBYIOT OAHOBPEMEHHO A1
OOCTUXXEHMSA OOHOW nnun BoMbLUEro Konn4vecTsa Lenen.




WIN

YYEBHbIN MATEPUAN

Moagenb - abcTpakTHOe npeacTaBrieHUE CUCTEMBI,
OObIMHO COOEPXKUT CTPYKTYPHBIE, nornyeckme unu
MaTeEMaATUYECKNE OTHOLLUEHUS, KOTOPbIE OMNUCLIBAIOT
CUCTEMY B TEPMUHAX COCTOAHUN, OOBLEKTOB U KX
CBOMWCTB, MHOXECTB, MNPOLEeCCOB, COOLITUN, OEUCTBUA U
3a1EPXKEK.

CocTofiHUEe CUCTeMbl - MHOXECTBO MEPEMEHHbIX,
KoTopble cofdep)aT BCl MHOpMaLuo, Heobxoanmyto
ANs ornmMcaHus CBOMCTB CUCTEMbI B Ntoboe Bpemsi.




AN

YYEBHbIN MATEPUAN

OOBeKT - Nobon anemMeHT UM KOMMOHEHT B CUCTEME,
KOTOPbIN OOSMKEH ObITb NpeacTtaBrieH B MoAenn B
SIBHOM BUae (Hanpumep, obcrnyxuBatoLlee
YCTPOUCTBO, KINMUEHT, MaLllnHa).

CBONCTBO 1NN aTpUOYT - CBOMCTBA AAaHHOIO OObLEKTA
(Hanpumep, MNPUOPUTET  OXMOAKLWIEro  KIKneHTa,
MapLUpYyT npouecca BbINONMHEHUA paboT B LEXY).




N

YYEBHbIN MATEPUAN

Cnuncok - MHOXeCTBO (MOCTOSIHHOE UITIU BPEMEHHOE)
CBA3aHHbIX OOBLEKTOB, YNOPAOOYEHHOE HEKOTOPbLIM
NIOrTMYECKUM Cnocobom (Hanpumep, BCE KIMMEHTHI,
Haxogsdawmecsa B HaCToslee BpemMss B odepeau
oXugaHus, ynopsaodeHbl MO MNPUHUMNY  «paHblule
NpubbIS, paHbLLe ODCNYXUMNCA» UMK NO NPUOPUTETY).

CoObiTMe - MIHOBEHHO BO3HMKalOWEee W3MEHEHMUEe
COCTOSIHUA CUCTEMbl (Hanpumep, MNpubbLITUE HOBOIO
TpeboBaHus).




oN

YYEBHbIN MATEPUAN

YBegomrneHume o COObITUM - 3annucb COObLITUA,
KOTOpOE MpoM3oMaeT B [MOTOKE CcOoObITUA WK B
HEKOTOPOM OyayLeM BpPEMEHUM Hapsay € NobbiMu
CBA3AHHbIMW  OaHHbIMWU, HeobxogMmbiMn AN
obpaboTkm cobbiTUA (3anucb Bcerga BKMAKYaeT Tun
CcoObITMA U BpeEMSA COOLITUS).

Cnncok CoObLITUM - CMNUCOK HaMeYeHHbIX OyayLimx
coObITUN, YNopAO0YEHHbIX no BPEMEHMU
BO3HMKHOBEHMSA, W3BECTHbIN TaKkKe KaK CMUCOK
byayuwmx codbituin (CBC).




NN

YYEBHbIN MATEPUAN

NewncrtBuUe - NPOOOIMKUTENBHOCTb BPEMEHM
yKa3aHHOro NpoOMeXYyTKa (Hanpumep, BpEMS
OOCNy>XNBaAHMA WM BPEMA MeXOy MNOCTYNNEHNAMMU
3a8BOK), [O/19 KOTOPOro WM3BECTHO, Korga OHO
Ha4YMHaAETCs N 3aKaH4YMBaETCHA (XOTA OHO MOXET ObITb

onpenerneHo B TEepMUHaXxX CTaTUCTUYECKOrO
pacnpeneneHusl).
3apepxkKa - NPOOOIMKUTENBHOCTb BPEMEHM

HeonpeoeneHHoro  npoMexyTka, Ona  KOTOoporo
HENU3BEeCTHO 3apaHee, Korga OH 3aKaH4YMBaeTCcA
(Hanpumep, 3aJepKKa KNMeHTa B o4epean no rnpasuny
«MOCIIeAHNN NPULLEN - NMEPBLIN OBCNYXUNCA», Tak Kak
Hayano obcnyxuBaHns  3aBUCUT  OT
NnocTvnneHun).




N

YYEBHbIN MATEPUAN

MopgenbHoe Bpems - HeoTpuuartenbHagda
BO3pacTalllas Benu4vuHa, oTpaxawuwass TedyeHune
BPEMEHN B UMUTALIMOHHOW MOAENMN.

Yacbl - nepemeHHas, oTpaxarwllass npoTekaHue
BPEMEHU MOAENMPOBaHUS, Ha3blBAaeTCA B npumepax
YACbI (CLOCK).




O©N

YYEBHbIN MATEPUAN

OncKpeTHO-COObLITUUHOE MoaernupoBaHue -
MoOenupoBaHMe CUCTEMbl B OWUCKPETHble MOMEHTbI
BPEMEHMN, KOrga NpPoucCxXoasT CcOoObLITUS, OTpakaroline
nocnenoBaTenbHOCTb U3BMEHEHNA COCTOAHUN CUCTEMDI
BO BpeMeHWU. B pganbHeunwem Takoe moaenupoBaHue
byoem HasbliBaTb MMUTALUMOHHbIM. PaccmartpmnBaemblie
3O0ecb CUCTeMbl AMHAMMUYECKMEe, TO eCTb U3MEHSAITCSH
BO BpeMeHun. [1oeToMy CcOCTOAHNE CUCTEMBI, CBOUCTBA
oObeKTa M 4YUCIIO aKTMBHbIX OOBLEKTOB, NapamMeTpoOB,
OEVUCTBUU U 3adepXeK - BCe OHU (PYHKUMU BPEMEHU U
NOCTOAHHO U3MEHSAITCA B Npouecce MoaenMpoBaHuUS.




o W

YYEBHbIN MATEPUAN

CuctemMbl C OAHUM YCTPOWUCTBOM
o0cnyXnBaHus

PaccMmoTpuM ogHOKaHasrbHy0 (C OgHUM  YCTPOMCTBOM
obcnyxunsanmsa) CMO, nokasaHHyo Ha puc. 1.

o < BbIxoaswmm notok
Bxoasiuii Ouepenb YcTtponcTteo i

NMOTOK

PucyHok 1 - OgHokaHanbHaga CMO




—

YYEBHbIN MATEPUAN

Ona  obosHayeHns CMO  ucnonb3yrTcsa  Tpu
napametpa: X/Y/Z, rae X - pacnpeneneHne BpeMeHU

noctynneHuda; Y - pacnpegerieHne  BpPeMEHMU
obcnyxuBaHusa; Z - 4UCNO  OOCnyXuBarLLKMX
YCTPOUCTB.

B teopun CMO HekoTOpble aHanuUTuieckne pelueHud
6bbinin nonydeHsl ana cuctem Buga D/D/1, M/M/1 w
M/G/l. Ona gpyrux 3Ha4YeHun napamMeTpoB CUCTEM
obcnyxmBaHus aHanuUTUYecKne pelleHns He 6binu
noslydeHbl, TO €CTb 93Ta npobrema MOTUBUPYET
NCMoJSib30BaHME MOOENUPOBAHMSL.




YYEBHbIN MATEPUAN

Camaa wu3BectHasas wMoaenb - 9TO  Tak
Ha3biBaemaga CMO Ttuna M/M/1, the M -
MapKOBCKMEe npouecchl pacnpeneneHuns

BPEMEHM MOCTYyNfeHUa wn obcnyxuBaHus C
OgHMM YyCTpoucTBOM. Hanpumep, B cuUcteme
M/M/1 Bpemsa mexay OBYyMSA MNOCTYMNEHUAMUN B
cuctemy TpeboBaHuUM U Bpems 0OCnyXuBaHUS
MMEIOT 3KCMOHeHUuanbHble pacnpeneneHus.
Takag CMO wuHorga mncrnonb3yeTcd Kak MoAersb
Ona  OOHOro  npoiueccopa  KOMMbIOTEPHOW
CUCTEMbI WM KaK CTaHOgapTHOE YCTPOWUCTBO
BBOAa-BbiBOAA (Harnpumep, MarHUTHbIN OUCK).




YYEBHbIN MATEPUAN

Cuctema D/D/1 - petepMUHMpOBaHHas
cuctema, torga kak D/M/1 - cmewaHHasda. Ecnu
O cucTtemMme mMasno U3BeCTHO, 3TO obo3Ha4vaeTcs
KaK G/G/m, TO eCTb cuctema C

NPOn3BOSIbHLIMW  pacnpegeneHnaMm mn m
YCTPOUCTBaMMW.
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YYEBHbIN MATEPUAN

MHoOrokaHanbHble CUCTEMbl MAacCcoBOIO
oocnyxunBaHus

MuorokaHaneHaga CMO (c HECKONBbKMMW OgMHAKOBLIMU
yCTpOUCTBaMWN OOCIYy>XMBaHUS) N30bpaxeHa Ha puc. 2.
B otnnumne ot ogHokaHasrbHbix CMO MHOrokaHanbHble
CUCTEMbI paccymTaTtb CNoXHee. Teopuss MaccoBOro
o0Cny>XnBaHMs MO3BOSIAET MofyvYaTb aHanuTU4eckKme
3aBMCUMOCTU A1 pacyeTOB XapaKTePUCTUK paboThbl
MHorokaHaneHeix CMQO B cTaunmoHapHOM pexume
paboThl, OHAKO, 3TN 3aBMCUMOCTU MOXHO MNOMNYy4nTb
Tonbko anga cuctemol M/M/m.




YYEBHbIN MATEPUAN

NP1

Bxogswmnim noTtok

BbixoasLumm noTok

_— - .

MNMPm

PucyHok 2 - MHorokaHansHaa CMO

O W



BOMPOCHI A1A CAMOIPOBEPKW

¢ [lante onpenenenmne noHatTnam: CMO, BxoaaLwmin NoToK,
BbIXOOALLMN NOTOK.

¢ [lpaBuna obcnyxmBaHus.
¢ [lncumnnuHbl NOCTAHOBKU B o4epenb 1 Bbibopa 13 Hee.

¢ [lante onpeneneHmne oCHOBHbIM MOHATUAM OUCKPETHO-
cobbITunHoro mogenuposaHuss CMO.

¢ Knaccudpumkaumsa snoos CMO.
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Mcnonb3oBaHue maTepuanoB npe3eHTaumum

Mcnonb3oBaHne gaHHOW Npe3eHTaunmn, MOXET OCYLLECTBIATLCS TOMbKO NpY YCNoBUK cobntogeHnsa TpeboBaHum 3akoHoB PO
00 aBTOPCKOM NpaBe U UHTENNEKTyanbHON COBCTBEHHOCTHN, a Takke C y4eToM TpeboBaHU HacTosLwero 3asBrneHuns.

Mpe3eHTaums aBnsgeTca cCOBCTBEHHOCTLIO aBTOPOB. Paspeluaetca pacnedartbiBaTb KONUIO NOOOM YacTu npeseHtaumm ang
FMIMYHOTO HEKOMMEPYECKOrO MCMONb30BaHUS, OAHAKO He AOMyCcKaeTCs pacnedyaTbiBaTb Kakyr-nnMbo 4YacTb npeseHTaumm C
nobon MHOW Lenbi MM no KakMm-nnbo npuyvHaMm BHOCUTb M3MEHeHWsa B Nobylo YacTb npeseHTauun. Vicnonb3oBaHue
nobon YacTnm npeseHTauunm B APYroM MNPOU3BEAEHUWN, KaK B MEYaTHOW, SMEKTPOHHOW, Tak WU MHOW hopme, a Takke
ncnonb3oBaHve nbon YacTu npeseHTaumMm B OpYron npeseHTauum NocpeacTBOM CChIfKM UMM UHbIM 0Bpa3om JonyckaeTcs
TONbKO Nocsne Nony4YeHns NMCbMEHHOrO Corflacust aBTopoB.
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