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I'maBa 8. CUCTEMbBI MACCOBOI'O OBCJIIYXKXNUBAHUA
B TEXHOJIOI'NU POY

8.1. IlonsiTHe W XapakKTEePUCTHKH CHCTEM
MacCOBOro 00CHYy:KNBAaHUSA

[IpoTexkanne MHOTUX HpolecCOB B TexHosioruun PDY moxer pac-
cMaTpuBaThcs Kak (YHKIHOHUPOBAHUWE, TaK Ha3bIBAEMBIX, CHUCTEM
MaccoBoro obcayxuBanus (CMO).

JIrob6as Takas cucTeMa COCTOUT M3 ONPEJAEICHHOTO YMCJia KaHAJIOB
oO0cnyxuBanus. [IpuMmeHutensHo Kk TtexHomoruu PDY, B kauecTBe
KaHaJIOB OOCIYyXHBaHUS MOTYT paccCMaTPUBATHCSI TEXHOJOTHUECKOE
o0opyaoBaHue, paboune MecTa U T.II.

OYyHKIIMOHUPOBAHUE CUCTEMBI MACCOBOTO OOCHYXKHUBAHUSA COCTOUT
B NOCTYNJEHUU Ha €€ KaHallbl 3asBOK U uX oOciayxupanuu. Ilocine
TOr0, KakK 3asiBKa 00CHy»XeHa, KaHaJl OCBOOOX/JAaeTCsl U ITOTOB MPUHSITH
OUYEepEeAHYIO 3a5BKY.

OcHoBHbIMU xapakTepuctukaMu CMO sBIAIOTCS;

1) mpoueHT 3asBOK, MOJYYUBIIUX OTKA3 B 00CHYyKHUBAHUU;

2) nponyckHas cnocodHocTh CMO. Pa3in4alT OTHOCHUTEIBHYIO
U a0CONIOTHYIO MPONMYCKHBIe criocoOHOCTH. OTHOCHUTENIbHASA MPOMYCK-
Hasi CIOCOOHOCTh MOKAa3bIBAET, KAKOB MPOIEHT 3aIBOK OyaeT oOCayX)eH
cuctemMoi, abconioTHass — KaKkoe KOJHUYEeCTBO OyJeT O0O0CIyXeHO B
€AUHUIY BPEMEHHU;

3) BepositHocTh mnpoctosi CMO (mpoctoem CMO cuuTaroT
OJTHOBPEMEHHBIN MPOCTON BCEX KAHAJIOB);

4) cpenHee BpeMs 00CIy>XKMBaHUS OJTHOM 3asiBKU.

Ecnu Obl BpeMsi oOciyXUBaHUS 3assBOK U MHTEPBajlbl, yepe3 KO-
TOpbl€e MOCTYMAKT 3asiBKHU, OBIIM MOCTOSHHBIMU, TO OI[€HKA XapakKTe-
puctuk CMO, yka3anHblXx B mm.l-3, He mpexacraBiasia Obl Tpyaa. 3a
CYeT TOro, 4To B o0O0meM ciydae Bpems OOCHyXHBAaHUS U BpeMs
NOCTYyINJEeHUs1 3asABOK ciaydaidusl, B CMO wMorytr o0pa3oBbIBaThcCH
pa3psoKeHWsT M CKOMJIEHHWs 3asiBOK, 4YTO MOXET MPHUBOJAUTH K €€
NpPOCTOI0 M OTKa3aM B OOCIy>XKMBAHHUU 3asBOK.

OcHOBHOW 3ajauyeill TEOpPUU MACCOBOTO OOCIHYKHUBaHUS SBJIAETCS
YCTAHOBJICHHE B3aMMOCBSI3U MEXJY XapaKTEpOM MOTOKA MOCTYMaKIUX
3asBOK U OCHOBHBIMU Xapaktepuctukamu CMO.

8.2. IloToku coObITHH (32a5ABOK)
U UX MAaTeMaTHYeCKoe ONMUCaAHue

[Ton moToxkoM COOBITHH MIW 3asIBOK MOHUMAIOT MOCJIEIOBATEIb-
HOCTb COOBITHH, CIEAYIOMUX APYT 3a APYyroM 4epe3 ONpeacicHHEIE, B
o0uieM ciiyyae ciaydalHble, MIPOMEXKYTKH BPEMEHH.
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B uHXeHepHOW mNpakTHKe HMHUPOKOE NPUMEHEHHUE HAXOIAT MpPO-
CTelIue WU CTallMOHApHBIE MyaCCOHOBCKUE MOTOKHU 3asBOK [1, 7, 14].

Ha3zBanue "myacCOHOBCKHUU'" CBSI3aHO C TE€M, YTO JOJs TAKUX MO-
TOKOB YHCJIO 3asIBOK, MOMABIIUX Ha JI0OO0W (UKCHUPOBAHHBIM MHTEpBAI
BpEMEHH, pacnpenesieHo no 3akoHy IlyaccoHa nans AHCKpPETHBIX
CJy4alHBIX BE€IUYUH BeauM4uH. COriaacHo 3TOMY 3aKOHY BEPOSITHOCTH
TOT0, YTO 32 BPEMs T MOCTYNUT m 3asiBOK, paBHA

A)"
P (1)= -2 ¢ ™
. (T) . , (8.1)
raie A — TUJIOTHOCTh MOTOKa 3asBOK (CpelHEe YuCJIO 3asiBOK, MPH-

XOJIAIIMXCS HA €AUHUIY BPEMEHH).

JInst KpaTKOCTH NPOCTEUIIME CTAMOHAPHBIE NMyaCCOHOBCKHUE IIO-
TOKM 4aCTO Ha3bIBAIOT MPOCTEUIIUMHU MOTOKaAMHU. TakKoW MOTOK JOJIKEH
OTBEYATh TPEM CIEAYIOIIHUM YCIOBUSIM:

1) ycnoBUIO CTAallMOHAPHOCTU — KOJMYECTBEHHBIE XapaKTepHu-
CTUKH MOTOKAa HE 3aBHUCSIT OT paCCMaTPUBAEMOTO BPEMEHHOI0 ydyacTKa.
B kauecTBe »3TOW XapaKTEPUCTUKU OOBIUHO HUCIOJIB3YIOT TMIOTHOCTH
MOCTYIJICHUS 3asBOK, MPEJCTABIAIIYI0 COO0M CcpeaHee KOJIHUYECTBO
3asIBOK, NIPUXOASIIMXCS HAa €IUHUILY BPEMEHHU;

2) yCIOBUIO OPAMHAPHOCTU — 3asBKH NMOCTYMNAIOT MO OJUHOYKE,
a He mapaMu, TPOMUKAMHU U T.JI.
3) YCIOBHIO OTCYTCTBUS NOCIHEAEUCTBUA — BPEMS NOCTYIJICHUS

OYEepPEeIHOU 3aABKH HE 3aBUCHUT OT BPEMEHHU NMOCTYIJIEHUS NPEABIAYIIEH
3asBKH.

w(t) [IpocTenmue NOTOKM B MHKEHEPHBIX

OPUIOKEHUAX TEOPUH MaccoBOro oo0-

CIY>XHUBAHUSA HAXONAT HIPUMEPHO TaKO€ Xe

t NpUMEHEeHHE, KaK HOPMAalbHbI 3aKOH

> pacnpejeleHuss HOpPU  BEPOATHOCTHOM

Puc. 8.1.9kcnonenuuaibuoe ONMHMCAaHWU  mapamMeTpoB. B Teopuwm
PACTIPEACTICHIE BPEMEHU BEpOATHOCTEH  JOKa3aHo, 4YTO  JUId

MOCTYIVICHHE 3asABOK o
OpOCTCHIICTO MOTOKAa BpeMA ¢ MCEXKAY

OpUXOJO0M  JBYX  COCEJIHUX  3asiBOK
pacmpenelieHo MO0 3KCHOHEHUHMalbHOMY 3akKoHYy (puc.8.1). IlmoTHOCTH
pacnpenelieHUuss BpEMEHH ¢ B 3TOM cliydyae 3aJaeTcs BBIPAKEHUEM

w(t)=re ™, t>20, (8.2)

rac A — MNJIOTHOCTH MOTOKA 3asIBOK.

8.3. Buast CMO B TexHoJioruu PIY

B 3aBucumocTH OT TOro, Kak MOCTyHmaloT C 3asiBKOW B cliydae,
€CJIM BCE KaHallbl 0Ka3aJIuCh 3aHATHIMU, PA3JIUYAIOT:
CMO c oTrka3zom B o6cnyxxuBaHuu 3asiBku 1 CMO ¢ oxugaHuem.
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Hua CMO c¢ oTka3oM XapaKTE€pHO, 4YTO 3asiBKa, 3acTaBllas BcCeE
KaHaJbl 3aHATBIMH, HEMEAJIEHHO MOKUJAET CUCTEMY.

B CMO c oxumanuem 3asBKa, 3acTaBIlas BCE KaHAJIbl 3aHATHIMH,
HE MOKHUJAaeT CHUCTEMY, a CTaBUTCS B OdYepeIb M NPU OCBOOOXKIECHHU
OMHOTO ®3 KaHamoB ob6cayxwuBaercsi. B CMO c¢ oxuganumeMm Ha
MpolLecc 0XUJAaHUS 3asIBOK B O4YepeAM MOTYT HAKJIAaJIbIBAThCS HJHU HE
HaKJIaJAblBaThCsl Kakue-a1ub0 orpaHuueHus. B mocineanem ciayuae ro-
BOpAT, 4To uMmeeM neno ¢ "yucrol" CMO c oxuaanuem. Ecim xe Ha
Npolecc OXUJaHUS HaKIJIaJbIBAIOTCSI Kakue JUOO OTpaHUYECHHUS, TO
CMO Ha3zpiBaroT "cuctemMou cmemaHHoro tumna'. B Takux cucremax
M3-3a HAJOXXEHHBIX OTPpaHMYECHUN BO3MOXKHBI CJyyaW, Korja 3asiBKa
NOJYYHUT OTKa3 B oOciayxuBanuu, T.e. CMO cMemaHHOro Tumna nposB-
nseT takxke npuzHaku CMO c orka3zom. B cucrtemax CMEMIaHHOIO TH-
na MOTYT HAaKJaJIblBaThCs CIAEAYIOUIME OTPAHUYECHUSA:

a) Ha KOJIMYECTBO 3aABOK, CTOAILIUX B OUEPEIU;

0) Ha BpeMs npeObIBaHUS 3asIBKU B OUEpeIH;

B) Ha obOmiee BpeMs HaxoxaeHus 3aaBku B CMO.

B texnonoruu POV uwame Bcero Bcrpeuarorcas CMO cMemaHHOTO
TUIIA.

8.4. Matemarunueckoe onucanue CMO ¢ oTrkazom

PaccMoTpuM cucteMy MaccoBOTO OOCIHyXHUBaHHUS C OTKa3oM,
UMEIIIYI0 7 KaHAJIOB.

[Ipeanonoxum, 4To MOTOK 3asiBOK, moctynaromux B CMO, npo-
CTEWHUN U UMeeT MIOTHOCTh A. Kpome Toro, OyaeM cuuTatrh, 4TO
BpeMs 00CHyXHBaHHS 3aiBOK pacrnpereseHO MO SKCHOHEHIHAJIbHOMY
3aKOHY C IapaMeTpoOM

1
H=———"" (8.3)
M (To6)
rne M(T,;) — MaTeMaTH4YeCKO€ OXHUJaHUE BPEMEHHU 00CIYyXKHBAHUS

3a9BKHU.
CnenoBarenbHO, IJIOTHOCTb paclpeieleHusi BPEMEHH OO0CHyXKu-

BaHHUiA
w(t)=pe ™, t>0. (8.4)

Jns paccMarpuBaeMOW CHUCTEMBI BO3MOJXHBI CIEIYIONIAE CO-
CTOSIHUSA:

Xo — CBOOOJHBI BCE KaHAJIHI;
X1 — 3aHAT OJWH KaHA,

X,y — 3aHATO k KaHAJIOB;

X, — 3aHATHI n KaHAJOB.



258

Hanubie coctossHuss CMO wMoryt ObiThb omnucanbl nuddepeH-
HUalbHBIMU ypaBHeHUsMU OpiuaHra [7]. Pemenue uX TO3BOJISET
noJay4uTh (GOPMYJBl AJIS pacueTa BEPOATHOCTEH COCTOSHHUN, KOTOPHIC
NOCTOSSHHBI JJIsi yCTaHOBHUBIIETrocs pexuma paborst CMO. Takoi
pEeXHUM [Jid CUCTEMbl JAaHHOTO BHUJA HACTyIaeT BCErja Mpu BPEMEHHU
t — o [7].

o’/ k!
Pr=7% . 0<k<un; (8.5)
D> al/i
i=0
1€ py — BEPOSITHOCTb COCTOSHUS Xi;
0. — TMpHUBEJEHHAs MJIOTHOCTb 3aABOK WU KOIPPULUEHT
3arpy3Ku KaHaja.
KosdpdbunueHT o onpenensoT Kak
o= AM(Ts), (8.6)
rae M(T,s) — MaTeMaTH4YeCKOe OXUJaHUE BPEMEHHU OOCHYy>KUBaAHUS

ONHOW 3asBKH.

@®opmynsl Opraanra (8.5) moaydeHBl IS cliydass JKCHOHEHI[H-
allbHOTO paclIpenesieHus BpeMEHU OoOCHyXuBaHUSA, OJHAKO, Kak
oTMedaeTcs B [7], OHH clpaBeJJIMBHI IPHU JOOOM IPYyroM 3aKOHE, JUIIb
OBl MOTOK 3asBOK OBIJ MPOCTEHITUM.

BeposTHOCTh HEOOCHY)XUBAHUS 3asIBKH ONMpPEIEIsIeTCs Kak

Picos = p(x,) = pa. (8.7)

OTHOCUTENbHAS INponyCKHasd CIIOCOOHOCTH q MOXCECT OBITH
ImoaCyYnuTaHa KakK
qzl—PHeo6. (88)

I[Ipn HE0OXOAUMOCTH BEJIMYUHY ¢ MOXXHO BBIPA3uUTh B MPOIEHTAX.
AOCONIOTHYIO IPONYCKHYI CIOCOOHOCTh MOJICYUTHIBAIOT TaK:

O=MA\q. (8.9)
Cpeanwio nonw BpemeHu, kotopoe CMO Oyaer mpocTauBarth,
MOJKHO OTMPEIEIUTh BEPOITHOCTHIO COCTOSHUS Xo, T.C.

PHDOCTO}I ZP(XO)ZPO . (810)
IIpumep 8.1. Ha yyacTok peMOHTa TEXHOJOTHYECKOro obopyao-
BaHMSA NOCTyHNarwT NPUOOPHl CO CpeAHEN IIOTHOCThIO A = 2 en/d.

Cpennee BpeMs OOCJIY)XHBAHUS OAHOW €AMHHUIIBI 00OPYIOBAaHHS PaBHO
24 MuH. 3asgBKa, 3acTaBlias BCE KaHajJbl 3aCHITHIMHU IMMOJy4aeT OTKa3 B
00CHyXUBaHUMU.

TpeOyetcs ompenenuth xapaktepuctuku CMO B NmpeanoioxXeHUU
HaJllu4yusg ogHoro pabouero mecta. Kpome Toro, Hago npocieauThb, Kak
MeHsoTca Xxapaktepuctuku CMO npu BBeAeHUM BTOpOro pabodero
MecTa.
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Pemenue. [To ycinosutw 3agauun umeem CMO ¢ oTka3oM.

byaem npeamonaraTe, 4TO NOTOK 3asABOK, noctynarmomux B CMO,
NpPOCTEUIIUNA CO CpeHEN MIOTHOCTHIO A.

1. Mlogcuutaem kodhGUIMEHT 3arpy3ku KaHajla HIU TpUBE-
JE€HHYIO MIOTHOCTH 3aIBOK, HCIOJIB3ys popmyny (8.6)

o = AM(T,5)= 20,4 = 0,8.

[Ipu pacuere 3HaUYE€HUS BEJIUYUHBI 0 YUYT€HO, 4TO 24 MuH = 0,4 4.

2. Haiinpem xapaktepuctuku CMO npu uwucie kaHanoB n=I.
Hanpgem OCHOBHBIE XapaKTEPUCTUKH CMO JInIE:| ciaydas
yCTAaHOBHUBIIETOCS pexuma (PpyHKuumonupoBaHus. llpumenss dopmyny
(8.5), nast BEpOSITHOCTH HEOOCTY)KMBAHUS 3aIBOK MOJYUYHM:

a 0,8
l+a 1+0,8

PHCO6 =Pn=P1 = z0344
OTHOCHTENBHYIO MPOMYCKHYI CIIOCOOHOCTh ¢ ONpPEAEeTUM KakK
q:l_ PHeo6 = 1- 0,44 = 0,56
CnenoBatenbHo, npuMepHo 56% 3asBok, noctynupmux B CMO,
OyayT 0oOCHYyXEHBI.
HaiineM BeposTHOCTh IpOCTOS KaHaua py. [Ipumenss popmyny
(8.10), monyuum:
I+a 1+0,8

P 0,56 .

3. Ilpocaenum, Kak MEHSIOTCS XapaKTEPUCTHKH CUCTEMBI C BBE-
JE€HUEM BTOPOTO KaHaua. /[[nd 3TOro mMNOACYUTAEM XapaKTEPUCTUKH
CMO npu 3vauenuu n = 2. [lonyunm:

0,8%/2
P = = - ~0,15; g=1- Pyeos=1— 0,15 =0,85;
oo = P2 T 08408772 ! °
= ! ~ 0,47
Pom T o8r08%/2
OTHocuTenbHas mpomnyckHas cmocobHocTh g = 0,85 unum 85%.

Jlonst BpeMEHU MPOCTOSI CUCTEMBI yMEHbIINUIACh 10 47%.

8.5. MartremMaTrundeckoe onucanume '"uyucrou'"
CMO c o:xxuganuemM

I[Iycts nass »>TOM CHCTEMBI HMMEKT MECTO TE€ K€ YCIOBUA
(npeanocklku), 4TOo U 1ias paccmorpeHHoid CMO ¢ orkazom. Ho 3n1ech
XapakTepHO TO, YTO HA MNPOLECC OXUJAAHUSA 3aIBOK B O4UYEpEOU HE
HaKJIaJblBa€TCs HHUKAKUX orpaHudeHuu. I[lodToMy naHHas cucrema
nMeeT 0ECKOHEYHOE, HO CUETHOE YHCJIO COCTOSSHHM, a UMEHHO:
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X9 — CBOOOJHBI BCE 7 KaHAJOB;

X| — 3aHAT POBHO OJHH KaHal;

Xy — 3aHATO k KaHAJIOB;

X  — 3aHATHI BCE n KaHAJIOB;

X,+1 — BCE KaHaJIbl 3aHATHl M OJHA 3asiBKa B OUYEPEIH;

X,+2 — BCE KaHaJIbl 3aHATHI U JIBE€ 3asBKU B OUEPE]H;

Xp+s — BCC KaHAJIbI 3aHATBI U § 3a4BOK B OUCPCAU,

Pemenue nuddepeHnumanbHblXx ypaBHEHUW DpiaHra, OIUCHI-
BAIOIIMX YKa3aHHBIE COCTOSHUSA CUCTEMBbI, JAaeT cieayroumue Gopmyisl
JUISl pacyeTa BEPOATHOCTEN COCTOSAHHM 111 YCTAHOBHUBIIETOCS PEXKHUMA:

Pr = K 0<k 8.11
- : < k<n: < n: .
kT T PO RN <k<n; o<n; ( )

_ n'n’
Pu+s = B (Xi U.n+1 ;o s>0; o<n. (812)

i il nl(n—a)

Hua paccmatpuBaemMoir CMO ycTaHOBHUBIIHMWCSA PEKUM HACTyHaeT
B cllyyae, Korjga Ko3(pQuiueHT 3arpy3ku kKaHaina o < n. Ecim yka-
3aHHOE€ YCJIIOBHE HE BBINOJHAETCI, TO YHUCIO 3asABOK, CTOALUX B
ouepean, OyaeT HEOrpaHWYEHHO BO3pacTaTh, U yCTAHOBUBLIMICA pe-
KUM HE HACTYIIUT.

Hns "uuctoin" CMO c oxugaHMEM HMHOTAa MHTEPECYIOTCSA TAKOU
XapaKTEepUCTUKON, KaK CpeJHee BpeMs OXHUJAAHUS 3asiBKU B OYepeau
M(Tox).

Jliigs ycTaHOBHUBIIErOCs pEXHMa, T.€. Koraa o < n, MNOJy4YeHa
caenyrwoias popmyna [14]:

M(T,)=—2 i a<y, (8.13)

pp =)
rae | — MIOTHOCTh MOTOKA OOCIYy)XHUBAaHUS 3asBOK.
[Ipenmonarasi, 4yTo BpeMs OOCHyXHBaHHUS 3asABOK pPacCIpeaeICHO
0 AKCIIOHCHIIMAJIbHOMY 3aKOHY, IMJIOTHOCTh UX OOCIYXHBAHHSI MOXHO
HaWTH, KakK
1

"TMTy)



261

CpeI[HCC qUCJIO 3a4BOK, HAXOOAMUXCA B OUYCPCAH, ONPCACIACTCA

KaK
n+l

n-nl(l—a/n)’ '

s no~i n+l >

a o
+

a < n. (8.14)
,-ZOF nl(n—a)

8.6. MaremaTnueckoe onucanue CMO cMEIIAaHHOTIO
THIIA C OTPAHMYEHHMEM UINHBI 0OYepean

[ITycts umeem CMO ¢ n kaHazamMu, a YUCJIO 3aiABOK, CTOSIIUX B
ouepenu B CMO, orpaHn4YeHO 3HAYEHHUEM 7M.

Kak u paHee, mOTOK MOCTymarwmUX 3asiBOK OyJaeM CUYUTATh MpPO-
CTEHIIHUM C MIOTHOCTBIO A. IlycTh Takke M3BECTHO cpeaHEe BpeMs 00-
cinyxuBaHusi onHou 3asiBku M(T,;). JlanHas cuctemMa MOXET HMETH
CIEAYIOUINE COCTOSIHUS:

Xo — CBOOOJHBI BCE KaHAJHI;

X1 — 3aHAT OJMH KaHal;

X; ~— 3aHATH k KaHAJIOB;

X, — 3aHATHI BCC 7 KaHAJIOB;

X,+1 — 3aHATHI 1 KaHAJOB U OJHA 3asiBKa B OUepe/u;
X,+s — 3aHATHI 1 KaHAJOB U S 3a5BOK B OUEpPEIH;

Xp+m — 3AHATHBI n KaHAJIOB U m 3aABOK B OUCPCOH.

Pemenune nuddepeHnuanbHbIX ypaBHEHHNH ODpliaHra, OMUCHIBAIO-
IIUX YKa3aHHbIE COCTOSHHUS CHUCTEMBI, JaeT CJIEAYIOU[ME pPaCUYEeTHBIEC
bopMyabl ANl BEPOSTHOCTEH COCTOSHUN O3TOW CHUCTEMBI B clydae
YCTAHOBUBIIETOCS peXUMa, KOTOPbIM HacTynaer npu ¢t — o [7]:

o
k!
Pr = ; " 7y 0<k<mn; (8.15)
" o0 & a
e
i—o 1! n! 7mi\n
a” a)s
_ n!\ n
pn+s I O<S§m (8 16)
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Hepr,Z[HO IMIOHATb, YTO BCPOATHOCTDH HCO6CJIy}KI/IBaHI/IH 3as1BKH
onpeacidaACcTCsa BCPOATHOCTBIO COCTOAHUA X ;44 T.C.

PHe06 = p(xn+m) = Pnt+m- (817)

HNons Bpemenu, kotopoe CMO Oyner mpocTtauBaTh, KaKk U paHee,
ONpEeJICTUTCS BEPOSITHOCTHIO Py.

Ilpumep 8.2. Ha ydacTok peMOHTa paguMoOdJIEKTPOHHBIX OJIOKOB
NOCTYMalT YCTPOWCTBA CO CpeIHEH MIOTHOCTHIO 2 OJOKa B yac.
CpennHee BpeMs peMOHTa OJHOTO OJ0Ka paBHO 27 MUH.

TpeOyercs ompeaenuTh XapaKTEpUCTUKH CHUCTEMBl B cllydae
OJTHOTO M JBYX paboyuxXx MecCT MNpPU YCIOBHHU, YTO B MOMEIICHUU
JTOTIONHUTEIBHO ISl OKUJAHUS MOXHO MOCTABUTH TPU OJIOKA.

Pemenne. CoriacHo yclIOBUIO MPUMEpPa Yy4aCTOK PEMOHTA MOXET
paccmatpuBaThcs kak CMO cMemaHHOTO THUMA C OTPAaHUYEHUEM 4Yucia
3asIBOK, CTOSIIIUX B OUYEPE/IH.

bynem cuutarh, 4YTO NOTOK 3asiBOK, noctynawmux B CMO,
SIBJISETCS MPOCTEUIINM, CO CpeHEN MIOTHOCTHIO A.

I. ITo ycnoBuIO nmpuMepa uMeeM

m=3;
A =2 0xa/u;
M(Tys) = 27 mun = 0,45 4.
CiaenoBaTebHO
o=AM(Ty) =2-0,45 =10,9.

2. Iloncuntaem xapakrepuctuku CMO npu KOJIMYECTBE KaHAJIOB
n=1 gua caydas yCTaHOBHUBIIErocs pexuma. Bocnoub3yemcs
bopmynamu (8.16) u (8.17). BepossTHOCTh HEOOCTYyKMBaHUS

PHe06 = P13~ 0,16
3. OTHOCcHUTeNbHAs NMponyckHas cnocodbnoctr CMO
q — 1- PHe06 = 09847

T.e. 00cayxeHo OyneT npumepHo 84% 3asBOK.
4. AGcosroTHas IPOMyCKHAas CIOCOOHOCTH

Q =g\ =1,68 61/u.
5. Cpenusasa nons BpeMmenu, koropoe CMO O6yaet npocTtauBaTh

po= p(xp) = 0,24,

T.€. IPUMEPHO YETBEPTh.
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6. Ecnu konumuecTBO KaHalloB n = 2, TOo xapaktepuctuku CMO
Ui cllydyass YCTaHOBHBILIETOCS pexumMa OyIyT HUMETh CIeAyIouune
3HAYECHUS:

Picos = 0,009;
g= 0,991;

0 ~=1,98 61/4;
po= 0,34.

N3 npuBeleHHBIX XapaKTEPUCTUK BHJIHO, 4TO HpumepHo 99%
3afBOK OyaeT oOCIy)eHO, HO, B TO € BpeMms, nmpuMmepHo 2,5 yaca
OpU MNOPOJOJKUTEIBHOCTH pabouyeid cMeHsl 7 uyacoB CMO Oyger
NpOCTAauBaTh.



