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BBEAEHUE

Llenb paboTtbl - Npnobpectn KOMMETEHUMN MO ONTUMMU3ALIMK
CMO ¢ nepeMeHHON MHTEHCUBHOCTBIO 06CTY>XMBAHUS.

PaccMOTpUM OAHONMHEWHYIO CUCTEMY MACcCOBOro 06CnyXuBa-
HUS, Ha KOTOPYIO MOCTYMNAET MPOCTENLLNIA NMOTOK 3asiBOK MHTEHCUMBHO-
ctn A. (puc. 1).
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>

>

Puc. 1. Cxema ogHonuHelHon CMO

Ecnu 3asBKka, HaxoaswWwasncs B AaHHbIN NPOU3BOJbHbIA MOMEHT
BpeMeHu t nepBol B ovepeam, NocTynunaa B CUCTEMY B MOMEHT Bpe-
MeHu ty, TO BennuunHy s(t) = t-to 6yaem HasbiBaTb TeKyLMM BpeMeHeM
0XMOaHUS 3asBKW, HaxoasLencs nepBol B odepean. ObcnyxmBaHune
npeanonaraeTcs MapkoOBCKWUM C MHTEHCUBHOCTbLIO ££(S) BMAaa

) npu S<s§;

H(s) =
Hy >y mpu S>3,

(1)
A€ So- HEKOTOopasi MOSIOXKMTESIbHAs KOHCTaHTa.

MepeknoueHne oT 06CNyXMBAHUS C OAHOW MHTEHCMBHOCTBIO
Ha obcnyxuBaHue C APYrov MHTEHCMBHOCTBIO OMUCHIBAETCS creayio-
wmM npasunoM. Ecnim obcnyxuBaHue NpPOMCXOAUNO C MHTEHCUMBHO-
CTblO M, TO MEpeKsoYeHre Ha obcnyxnBaHue ¢ 60MblUen UHTEHCUB-
HOCTbIO [ MNPOUCXOAMT TOrAa, Korfa Tekyllee BpeMsi OXMAAHWUS S
3asIBKM, HaxoAsLlencs MepBoi B o4Yepeau CTAHET paBHbIM Sy Ecim
e 3asBka 06CNYXMBAETCH C UHTEHCUBHOCTBLIO [y, TO MEPEKSTIOYEHME
Ha 0bCnyXvBaHMe C MHTEHCMBHOCTBIO Wi MPOMCXOAMT TOrAa, Koraa s
CTaQHeT MeHblle Sp. OYeBMAHO, YTO 3TO 0OpaTHOe nepeksoyeHne ¢
MHTEHCMBHOCTU M HA WHTEHCMBHOCTb Hi MPOUCXOAMT TOraa, Koraa

9



HEHTp AUCTAHIOHUOHHOTO 06y‘{EHI/IH W IIOBbIIIEHHA KBaJ’II/ICI)I/IKaLU/II/I

Teopus MaccoBoro o6cmyKMBaHUS

3asBKa, CTosLlasl NepBoM B oYepean, NoCTynaeT Ha 06CcnyXmBaHue u
€e MeCTO 3aHMMaET 3asiBKa, paHee 6biBLIas B 04Yepean BTOPON.

MoBeAeHMe pacCMaTPMBAEMOWN CUCTEMbl MaccoBOrO 06CTyXW-
BaHWUS OMUCLIBAETCSI MapKOBCKUM npoueccoM s(t) ¢ ocobeiMm cocTosi-
Huamm u(t) = 0 n u(t) = 1, roe s(t) — Tekywee BpemMs OXungaHus 3a-
AIBKW, HaxoAsLlencs nepBoii B odepeau, a u(t) — umcno tpeboBaHuid,
HaXOAALWMXCS B MOMEHT BpeMeHu t Ha 06CNy)XMBaHUK, €Cnn ovepeab
B 3TOT MOMEHT nycTa.

CocrosHue u(t) = 0 — cuctema nycra (To eCcTb odepeab nycra,
Ha npubope HeT 3asBku). CoctosHMe u(t) = 1 3aknIo4aeTcs B TOM,
yTO o4depedpb MyCTa, a Ha nNpubope HaxoauTcs 3asiBKka, koTopasi 06-
Cny>XuBaeTcs.

0603HauMM (bUHaNbHYO NJIOTHOCTb BeposiTHOCTel p(s) uepes
pi1(s) B obnactm 0 < s < sy U py(S) B obnactn s = s;. O603HauUMM ye-
pe3 n(0) duHanbHYO BEpOSITHOCTb TOrO, YTO CUCTEMA HaxoaAMTCS B
coctosiHum u(t) = 0, a yepes n(1) PpuHanNbHYO BEPOSTHOCTb TOFO, YTO
CUCTEMA B HEKOTOPbIN MOMEHT BPEMEHM t HaxoaAMTCS B COCTOSIHMK U(t)
=1.

ByneM cuutatb, UTO B OMMCAHHOM CMCTEME MAccoBOro obcny-
YKMBaHWS UMEIOT MECTO MOTEPM TOMBKO ABYX TUMOB.

1. NoTepu oT oxunaanus. MoTepn OT OXuAaHUS onpeaensoT-
CSl YUACNOM 3asIBOK i, Haxoasiumxcsl B odepean. Ecnm B odepean B Te-
YyeHne eanHMLbI BPEMEHW HaxoamuTcs i 3as9BOK, To 6yaeM cuntaTtb, UTO

noTepu OT OXWUAAHUS B eauHuLy Bpemenu pasHbl F(i). Torpa L, -

cpeaHee 3HadyeHne noTepb OT OXuAaaHud B eANHULY BpeMeHU NMeeT
BUA:

L, = MF(i) = jF(s)P(s)ds+jF(s)P (s)ds, @)
rae dyHKums F(S) “MeeT BUA:
(Zs)"e"
F(s)= gF(l) T (3)

B wactHoctw, ecnn F (i) =C,i, rae C, - noTepu oT oxuaaHus oaHoi
3a5BKM B eaVHULY BpeMEHU, TO IE(S) =C,(1s+1).
R(S) = F(A—w)(A— )[4 —ZM)S] ,
(= 1) ©P[(A = 14)So] = 115 (A — 1) (4)
by (5) = O 1)~ 1) @IS — 15y ~ (=),

2 (1 — 1) P [(A = 14)8,] = 115 (A — 11,)
9
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B cnyvae A = 1, dopmynbl (4) He NpuroaHsbl, Tak Kak UMeeT-

Csl HeonpeAeneHHOCTb, PacKpbiBas KOTOPYHO, MOy4nM
A(A -
Pl (S) — ( 1u2) ’
(A =, )L+ Asy) — 1,
P,(s) = A = ) eXp[(A — 11, (s = 5)]
2 - 0
(A =, )+ A8) — 11,

2. MoTepn Ha amopTusaumio. Ecnu obcnyxmsatowwmii npubop

paboTaeT C 60/1bLUOI MHTEHCUBHOCTBIO fL,, TO CYNTAEM, YTO CMCTEMA

(5)

B eVHWLY BpeMeHun HeceT notepu, paeHble C,. Toraa cpeaHee 3Ha-
YeHVe NoTepb Ha aMOPTU3aLMIO B €AMHULY BPEMEHN PaBHO

L, =C, [P,(s)ds. (6)
So
TakuMm 06pasoM, CpedHWe CyMMapHble MOTEPU CUCTEMbI B €AUHULY
BpemeHu pasHbl: L =L, +L, n umetot Bua:

L(s,) = j F(s)P,(s)ds + j F(s)P,(s)ds + C, j P,(s)ds. (7)

/1 A
O6osHavas p, =—, p, =—, X, =AS, W paccMaTpusas

Hy H,
YacTHbIM cnyvaif, koraa F (i) =C,i ans onpeaeneHus ontuMansHoro

MOMEHTa BK/HOYEHUS BGOMbLUEH MHTEHCMBHOCT Xg°' MOAYyYMM ypas-

HEeHund:
npn p, #1:
Cos AP bl D )
Cl B pz(pl_l)Z(l_ ){pl (pz 1)+(P1 1)[(/)2 1)(X0+1) p2]+ (8)
+P12(P1—P2)9Xp{(p1 1)X0:|}
P
an pl :1:
C, _4+ X,[2+ (X, +2)(L— p,)] o
C, 2,
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3A0AHME AN UHANBUAYAJIbHOM PABOTbI

1. BbIBECTU ypaBHEHWS AN1S HAaX0XAEHMST (DMHANbHBIX BEPOSIT-
HocTel p1(S), pa(S). BbiBECTM yCcnoBusl B Hyre, YC/IOBME HA FpaHuLE U
YCNoBMe HOPMUPOBKW.

2. PewnTb NOMy4YeHHblE YPaBHEHUS aHAIUTUYECKM WU MOMYy-
unTb SBHBIN BUA pi(s), pa(s), n(0), n(1).

3. MonyunTb BUA CPeAHUX CyMMapHbIX NOTEPb OMUCAHHOMN CU-
CTeMbl MaccoBoro obcnyxmBaHus, ucnonbsys dopmynsl (2)-(7). Mo-
nyuntb opmyrnbl (8) u (9).

4. Pa3paboTaTb anroputM HaxoXAEHMSI OMTMMANIbHOMO MO-
MEHTa BK/IOYEHNS1 6ONbLUEN MHTEHCUBHOCTM OBCITYXXMBaHWA LL,, MU-

HUMU3MPYIOLWMIA CpPefHWE CyMMapHble MOTEPU CUCTEMbl B eAuHULY
BpeMeHu (7). Mpusectn 650K — CXemMy anropuTMma.
5. YncneHHo peannsoBaTb 3TOT asrOpUTM Af1 YacTHOro Cry-
vas, korga F(i)=Cii.
opt CZ
6. BbIBECTU Ha 3KpaH rpacuku 3aBUCMMOCTU X," OT —= Ans
1

yKa3aHHbIX B Tabnuue 1 3HaveHnn p,, O, B COOTBETCTBUM C HOME-

C
poM BapuaHTa | — €[1,100] |.
Cl
Tabnuua 1 — BapuaHTbl 3a4aHuii Ans CaMOCTOSITENBbHOM PaboTl

Ne

BapunaHTa pl p2
1 p, =0,612;01 0.1
2 p1=0513,01 | O
3 p, =0,414;01 0.2
* p1=0210,02 | %
5 or0,5m801,0 0,3

c warom 0,1

6 p, =0,31,2:0,2 0:35
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7 p, =0,5,15; 0,2 04
8 p, =0,614;0,2 0.5
9 p,=0,7,16;0,2 04
1 p=0512,01 | %
X opt
Kak Bepet cebss “0 |, ecnu
a) py = T2,
1 ' = !
C. P,
6) p, #1, &< A+ p)(p = p,) )

C, - p,(L-p,)
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