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AHanu3 XapaKTEePUCTUK HpOCTCﬁI]IHX CHUCTEM MacCCoBOro OﬁCJIy)l(l/IBaHI/IH

IIpumep pemienus 3agauu

XapaKTepI/lCTHKI/I CHUCTEMBI

K ocHOBHBIM XapaKTCPpUCTUKAM CUCTCMbI OTHOCATCA:
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Tax- CpeiHEe BpeMsi MEXIY IBYMs COCETHUMH 3asBKaMH.

A — UHTEHCHUBHOCTh BXOJIHOTO MTOTOKA.

To- cpemHee BpeMs 0OCITYyKHUBaHUS 3aIBKUA TPUOOPOM.

L — MHTEHCUBHOCTH O0CITY>KHUBaHUS.

Tp- cpennee Bpemsi npeObIBaHUS 3asBKH B CHCTEME.

Tw- cpennee BpeMs oxkuaanusa B ouepenu. Ty, Ty, To CBSI3aHBI COOTHOIIEHUEM:
Th=Twt+ To

p - 3arpy3Ka JIEeMEHTOB cucTeMbl. [loKka3bIBaeT, KaXKaylo 4acTh pabouero BpeMeHu

npubop 3aHAT oOciyxuBaHueM. BemuunmHa p He MoxeT ObITh Oosblie 1.

CunTaetcsi, 4TO cUCTEMa ONTUMAIILHO 3arpyskena mpu p=~ 0,6 — 0,7.

Ny~ cpelHee KOIMYeCTBO 3aBOK, HAXOIAIIUXCS B OUEPEIH.

Ns - CPCAHCC KOJIUYCCTBO 3aj4BOK B CUCTCMC.

PaccmotpuM 0Tpe30k BpeMeHM NpOodoJDKATENBbHOCTBIO 100 muH. Jlomyctum 4TO 3a

3TO Bpems B cuctemy noctynaet 10 3asBok (Puc. 1)
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Puc.1 I'padux mocTyrieHus 3asBOK B CUCTEMY

Bpemena oOcnyxuBaHue 3asBOK 3a7aHbl Ta0IuIeH 1:

Tabmawna 1

Bpewmst oOcyxuBaHus 3a1BOK
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PaccunTaem HCXOIHBIE XapaKTEPUCTUKU CUCTEMBI JJI HALIEH 3a1a4H.
Bcero mpuxoaut 10 3as8BOK.
Oo1ee BpeMsi paccMaTprUBaeMOro HHTEpBaa:

2T, = 100 mun.

Cpennee BpeMs MeXIy 3asiBKAMHU:

T, - 100 s = 10 mumn.

NHTEHCUBHOCTH BXOJTHOTO TOTOKA:
A=1/T, =1/10=0,1 3aa6/mun
OG6miee Bpemsi 00paOOTKH 3a5BOK:
2Ty= 75mun.

Cpennee BpeMs 00pabOTKH OJTHOM 3asBKHU:

To= @ =75 mun
10

uTeHcuBHOCTE O6CJIy>KI/IBaHI/I}II
w=1/Ty=1/75=2/15
OHpeIIeJH/IM XapaKTCPUCTUKU CUCTEMBI OKCIICPUMCHTAJIbHO, HHTYUTUBHO, ITYTCM
UMUTAIIUOHHOTO MO)IGJ'H/IPOBaHI/Iﬂ.

[Toctpoum nuarpammy paboThl CUCTEMBI (pHC 2)
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Puc 2 JIluarpamMmma paboThl CUCTEMBI

[Tpennonaras, uro CMO sBnseTcsa npocTeniel, T.e. BXOJHON MOTOK ITyaCCOHOBCKU,
a 00CITyKUBaHUs HKCIIOHEHIIUAIBHOE, BBIUMCIUM OCHOBHBIE XapaKTEPUCTUKH CUCTEMBI.

Kak BHIHO W3 auarpammsbl, OOCIIyKHBasi INEpPBYIO 3asiBKy B TeueHuH 10 MUHYT,
CUCTEMa CTaBUT B OYepeb BTOPYIO 3asBKY, KOTOpas IPUXOJUT Yepe3 5 MHUHYT mocie
nepBoil, W HaumHaeT e€ oOcCIyXuBaHHME dYepe3 S5 MUHYT mocie e€ mnpuxoma. U3
qUarpaMMbl BUJHO, YTO B OIPEJIEICHHYIO YacThb BpPEMEHM CHCTEMa 3arpyXkeHa, a
NepUOJUYECKH OHa MpocTauBaeT (K mnpumepy, Mmexay 3-4, 7-8, 8-9 3asBkamm).

[ToncuuTaB 3TH BpeMeHa, IOJy4YHUM, YTO CUCTEMA 3aHATa 75 MUH, CBOOOIHA — 25 MUH.



Brruncanm 3arpy3Ky CHCTEMBI p KaK 4acTh BPEMEHH, KOTOPYIO CHCTEMa 3aHsTa, T.€.
00CITy>)KMBaeT 3asBKH. DTO MOKHO HAIJISIIHO YBUJETh Ha TUarpamme.
N3 100 muH., paboThI, cucTEMA «ITyCTa» 25 MHUH, T.€. o011ee Bpems: 00paboTKU 3asiBOK
1,=75 mun.
Torma 3arpy3ka:

T
pabomul _ E :0’75
T 100

6KIl.

p:

DaKTHYECKH p — ONpEeNeNseTcs] TakKe KaK CpeIHee YUCIO 3asBOK, MOCTYMAOIUX B
CUCTEMY 3a CpeZiHEE BpeMsl 00CITy>KMBaHHs OJJHOM 3asIBKH.
[lepepucyem c Hamieit AuarpamMmbl TOJIBKO «KBaJIPaTHKW» CTOSIIUE HA «BTOPOM)

ATake Auarpammel (puc 3).
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Puc 3 /lnarpamMma 3asiBOK, CTOSIITUX B OYepeu
Ha nuarpamme ykazaHbl 3asBKH, KOTOPBIE MPOCTOSIM B ouepenu. Ecnu moacuuraTh
oO1ee Bpemsi OKUJaHUsl, TO MOJYYHM, YTO BCE 3asBKU B OOIIEH CI0KHOCTH MPOCTOSIIN B
ouepenu 6*5Smun = 30 muH. Ecnu mogenuts 3Ty 1udpy Ha KOJIMYECTBO 3asBOK, T.e. 10,

TO HOJYYUM CPCIAHCC BPEMs OKHNJAHHA HAa OAHY 3asBKY:

ZTWi 3
Ty=-" =— =3 MuH
N 10

Onpenenum BpeMs NpeObIBaHUS 3asBOK B cucteMe. Jlns 3TOoro mocuuTaeM Ha
quarpamme paboThl cUcTeMbl (puc. 1.6) CKOJIBKO 3asiBOK HAXOASITCA B CUCTEME B KaXKIbIN
MOMEHT BpeMEHU (HaM YJOOHO CYUTaTh OTPE3KHM BPEMEHM, pPaBHBIE 5 MHHYTaM).
[TonydyaeTrcs 4YTO y HAc JE€BSITh NSATUMUHYTHBIX HWHTEPBAJOB, KOrJAa B CHCTEME
HAXOJMJIaCh OJTHA 3asBKa U MIECTh MATUMUHYTHBIX HHTEPBAJIOB, KOT/Ia B CUCTEME ObLIO 2
3asiBKM OJTHOBPEMEHHO (0JIHA HA OOCITY)KMBAHUU U OJIHA B ouepean). HbIME crioBamu:

T,= (9*5*1+6*5*2)/10 = 10,5 mun

Teneps onpenenuM cpeaHee YKUCIIO 3asIBOK B OUEPEIN 3a €AUHUILY BpeMeHU N,

3a mepBble 5 MUHYT 3asiBKUA B OYE€PEIM HE HAXOIUJINCh, 32 BTOPbIE 5 MUHYT B OUepeIn
ObLJa O7[HA 3asBKa, 3@ TPEThU 5 MUHYT 3asiBOK B O04Yepe/id HE ObLIO, 3a YETBEPTHIE — OJHA
3asBKa U T.4. CyMMHUpPys TpPOM3BEACHHUS 4KCla 3asBOK 33 OJIMHAKOBBIE MPOMEKYTKH

BpeMEHU(5 MUH) U MIOJENIMB BCE 3TO HAa OOLIMI OTPE30K BpeMEHH, Mbl 1osryuuM Ny, T.e.

\4



n.
N _Zi: ' 0*5+15+0*5+ 15+ 05+ 05+ 0*5+ I*5+1*5+ 0*5+ ...
A 100

uHm

..+15+05+05+05+05+05+05+15+05+05 30
100

= 0,33asa6xu

rae | — KOJMYeCTBO MOMEHTOB BpEeMEHH (STMHHUI] BpEMEHH B HHTEPBAJIC)
Amnanoruuso onpezenseMm Ns:

Onpez[eJmM CPCAHCC KOJIMYCCTBO 3a4BOK B CUCTCMC!

n.
_ Z | 9*5*116*5%2
Ns = =
T 100

uHm

=]1.05 3as6xu

Pe3ynbraTel BEIUMCIICHNH 3anuiieM B Tabiuiy 1.2.
Paccuntaem 3TH ke XapakTEPHCTHKH CHCTEMBI MO (GopMysiaM TEOpUH MAaCCOBOTO
00CITy>)KMBaHUS
3arpy3Ka CUCTEMBI:
p=Mu=075

CpenHee BpeMst OKUIaHHS B OUYEPEIIH.

Tw=Ty.pl (L—p) =225 mun
Bpewms npebriBanus,

To=To/ (1—p) =30 mun

CpenHee KOTUYECTBO 3a5BOK B OUEPE/IH,

Nw= p?/ (1 —p) = 2,25 sasiexu
CpenHee KOTUYECTBO 3asIBOK B CUCTEME,

Ns=p/(1—p) =3 3an6xu

PaccmoTpum 1eTepMUHUPOBAHHBIN CIy4Yaii, IPEICTaBIECHbI HA pUCYHKE (puc 4),
KOT/Ia BCE 3asIBKH MPUXOIUT Yepe3 OJTHO U TOKEe BpeMsI 1,,i=T,, 1 00CIyKHBaeTCs OIHO U

Toxe Bpems toi=T).

weel |1 11 1 1 1 | | | | |

To=s [ [

Puc. 4 HpCﬂCTaBHCHI/Ie paGOTLI CHUCTCMBI C TOYKHU 3pCHUA NCTCPMUHHUPOBAHHOT'O IMOAXO0JA4A.




[1o ananoruu ¢ nepBbIM MOAXOAOM PACCUUTAEM XAPAKTEPUCTUKU JJIsI TAHHOTO
Mpe/ICTaBICHUSI.

PesynbTatel pacyeTtoB 1o (QopMmynaM TEOpPUHM  MacCOBOrO  OOCITyKHUBAaHUA
(TeopeTHueckuii pacuer), UHTYUTHBHBIA pacder, U pacder Ui JETEPMUHUPOBAHHOTO

Cllydasi, CBEJIEH B Ta0nuiy 2.

Tab6auma 2

HauvanbHble 1aHHbIE U pe3yNbTaThl pacyeTa mapamerpos CMO

Xapakrepuctuku | MuaTyntuBHbIM | Teop. moacyer. JerepmuH.
CHUCTEMBI MOJX0/1 MOTOK
Tax(MUH) 10 10 10
To(MuH) 75 7,5 7,5

P Va Va Va
N(3asB) 0,3 2,25 0
Ty(MuH) 3 22,5 0

Ns(3asBKH) 1,05 3,0 Ya
T, (MHH) 10,5 30 7,5

PaccMoTpuM npuunHBI paCX0XKICHHS PE3YITATOB HHTYUTHUBHOTO U TEOPETUYECKOTO
pacyeTos.

[lonsiTHe BXOJHOTO TMOTOKAa A OJHO W3 OCHOBHBIX B TEOPHU MaCCOBOIO
oOcnyxuBanus. OHO oOIpeAensercs Kak CpelHee 4YHCIOo TpPeOOBaHHWM 3a EIUHHUILY
BPEMEHH, BXOJISAIIUX B CUCTEMY 3a OIpEJeNIeHHbIN 0Tpe30K BpemeHu. [loctpoum rpadux

dyukun A(t) (puc .1.9):
[Tycts t =5,10,15.
e*°=0.6 P(5) 0.4

e’ =0.37 P(10)=0.63~ 0.6
e°=0.22 P(15)=0.78~0.8



A(t)

0,8

0,6

0,4

0,2—+

Puc .1.9 I'paduk BepoaTHOCTEM NMPUX0/a 3asBKU YEPE3 OMPEIeICHHBIE MOMEHTHI
BPEMEHH.
[IpakTHuecku, SKCIIOHEHTA 3aMEHSIETCS JOMAaHOM KPHBOW, T.€. HA pacCMaTpUBaEMOM
MHTEpPBAJIC BpEMEHHU MBIl IMEEM SIPKO BBIPAXKEHHOE JUCKPETHOE PACIIPEIEIICHHUE.
Teopust MaccoBOro oOCITY>)KMBaHHUs JA€T HAM BEPXHIOIO TPAHUIlY XapaKTEPUCTHK.
JleTepMUHUPOBAaHHBIN MOTOK BCETZIAa JACT HIKHIOKO TPaHUIly XapaKTepUCTHK. Bpems

OXXHUIaHUs paBHO HYIIIO, a BpCMA Hpe6BIBaHI/IH PAaBHACTCA BPCMCHU O6CJ1y>KI/IBaHI/IH.



