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8. CUCTEMbI MACCOBOI'O OBCJIYKUBAHUAA

B TEXHOJIOI'U PDY
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8.2. [losicHeHune nmapaMeTpoB

o —  TIpUBEJICHHAsI TUIOTHOCTH 3asBOK WX KOA(PHUIIMEHT 3arpy3Ku KaHaia;
n — YUCJIO KaHaJIOB O6CJ'Iy>KI/IBaHI/I${ B CHUCTEMEC MACCOBOI'O O6CJ'Iy>KI/IBaHI/I${
(CMO);
p(xp), P - BepOSATHOCTh cocTosiHus CMO, 3akiioyaromerocsi B TOM, YTO B CHUCTEME

3aHATO Kk kaHanoB; 0 <k <n;
— BeposaTHOCTh cocTossHuss CMO, 3aKiIro4aronierocss B TOM, 4TO B CHCTEME

n+ s 3aHATHI BCE # KaHAJIOB U § 3asBOK HAXOJMTCS B OUEPE/IH;

M(T,s) — MaTemMaTH4ecKOoe 0KMJAaHUE BPEMEHU OOCITY>KUBaHUSI OJHOU 3as1BKU;

A —  IUIOTHOCTh MOTOKA MOCTYMAIOUIUX 3asABOK (CPEIHEE YMCIIO 3asBOK, MOCTY-
MAIOIINX B €IUHUITY BPEMEHH);

U —  IUIOTHOCTH MTOTOKA 0OCITY>KEHHBIX 3asBOK (CpEIHEE YHCIIO0 3asIBOK, 00-
CIIY>K€HHBIX B €JUHUILY BPEMEHH );

k —  4YHCJI0 KaHAJIOB 00CTYyKUBaHMUS;

Picos —  BEpOSITHOCTH HEOOCTYKUBaHUSI 3aBKH;

Pupocros> p(xg ), P . — BEpOATHOCTH TOTO, uTo CMO OyeT mpocTanBaTh;

q — OTHOCHTENbHAS MPOIycKHas cnocooHocts CMO;

0 — abcomroTHas nporyckHas criocooHocts CMO;

M(T,x) — cpenHee Bpems OKHIaHUS 3asiBKH B ouepeau (s ~uuctoit” CMO
C OKHJIAaHHEM );

my — CpellHEee YHUCJIO 3asiBOK, HaXOISMIMXCS B ouepeau (s ~4ucTou”
CMO c oxuganuem);
m — YHUCJO0, OTPaHUYMBAIOIIEe KOJUYECTBO 3asIBOK, CTOSAIIUX B OUEPEIH;
p(x ), p — BeposATHOCTHU cocTosiHus: CMO cMellaHHOro TUIa ¢ OrpaHuye-
n+m n+m

HUEM [UIMHBI OYEPEAU YHUCIIOM M , COOTBETCTBYIOIUE BEPOST-
HOCTH HEOOCITyKMBaHUS 3aBKH 3TOW CUCTEMOM;

t — BpeMs, depe3 KoTopoe pexuM QyHkiumoHupoBanus CMO moxer
paccMaTpuBaThCsl TMPAKTUYSCKHM KaK YCTaHABHBIIMIACS (Kpome
“gquctoit ” CMO ¢ oxxugaHuem).

8.3. Tunossle puMepsbl

IIpumep.8.1. Ha ydacTok peMOHTa TEXHOJIOIMYECKOro O0OpYyIOBaHUS MOCTYHArOT
MpUOOPHI CO CpeIHEH TIIOTHOCThIO A =2 en./d4. CpegHee Bpemsi 0OCTyKHMBaHUS OJHOU €u-
HUIBI 000pyIOBaHus paBHO 24 MHH. 3asiBKa, 3aCTaBIllasg BCE KaHAJbI 3aHATHIMU, MOJIyYaeT
OTKa3 B 00CITy>KHBaHUHU.

Tpebdyercst onpenenuts xapaktepuctuku CMO B NMpeanonoKeHUH HaIW4Yus OJHOTO
paboyero MecTa U MPOCIEINUTh, KAK MEHSIOTCS €€ XapaKTePUCTUKU MPU BBEJIEHUU BTOPOTO
pabouero mecra.

Pemenne. Cornacuo yciosuro umeeM CMO ¢ oTka3zom (B 00CITyKUBaHUN ).

Bbynem mpeanonarate, 4TO MOTOK 3asBOK, noctynaromux B CMO, mpocreimuii co

cpesiHeil MIOTHOCTBIO A .
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1. ITo dopmyste (8.1) moacunraem K03(HGHUIIHMEHT 3arpy3KH KaHaIa WIH MPUBEICHHY IO
IUTOTHOCTD 3asIBOK QL
a=1-M(T,5)=2-04=0,8.
[Tpu pacdeTe 3HAYCHUS BEIMYUHBI O y4TeHO, uTo 24 MUH=0,4 4.

2. Haiinem xapaxtepuctukun CMO mnpu uucne kananoB n=1. I[Ipumenss dhopmyiry
(8.2), Ay BEpOSITHOCTU HEOOCTY)KUBaHUS 3asBKU MOJTY4YUM
o 0,8

P = = = =
meo6 P10 T 108

~0,44 .
OTHOCUTENBHAs MPOITYCKHAsE CHOCOOHOCTD ¢ ONPEIEIUTCS IO BhIpaXKeHU!o (8.5) kak
q=1-P =1-0,44=0,56.
HEeoO
CnenoBarenbHO, IpuMepHO 56% 3asBoK, moctynuBiux B CMO, OyayT 00CiTy KeHbl.
Haiinem BeposTHOCT HpocTost KaHana (Prpocrog )- [IpMHHMAs BO BHAMaHHE COOT-
HoteHue (8.4), mo popmye (8.2) moayuum

1

Pmoo™y o 1408

3. IlpocnenuM, Kak MEHSIOTCSA XapaKTEPUCTHUKU CUCTEMBI C BBEEHUEM BTOPOrO KaHa-

na. J1ns 3Toro B cOOTBETCTBHM C BhIpaxeHUsIMU (8.3) — (8.5), ucnonszys gpopmyisl (8.2),
nojcuntaeM xapakrepuctuku CMO mipu 3Hauenuu n=2 . Ilonyuum

~056

2
2
P =P2= 0’8/2 ~0,15; ¢=1-P_  =1-015=085;
Heo 1+0,8+0,8% 2 Heo
1
Prpocros = 5 ~0,47.
1+08+082 /2

OtHocuTeNnbHas MpomyckHas criocooHocTh g =0,85 mmm 85%.

Josist BpeMeHu IpoCcTosl CUCTEMBI YMEHbIINAach 10 47%.

IIpumep 8.2. Ha yyactok pemonta POY noctymnaior 6J10KH cO CpeaHe MIOTHOCTHIO 2
650ka B yac. CpenHee BpeMsi peMOHTa OJTHOTO OJI0Ka paBHO 27 MHH.

Tpebyercst onpenenuTh XapaKTEPUCTUKNA CUCTEMBI B CIydae OJHOTO M JBYX pabO4ynx
MECT NPHU YCJIOBHHM, YTO B MOMEIEHUH JOMOIHUTEIBHO JUIS OXKHJAHUS B OUEPEIUd MOXKHO
MOCTaBUTH TpH Oyioka (m=3).

Pemenne. CornacHo yClIOBHIO Y4aCTOK PEMOHTa MOXKET paccMarpuBaThes kak CMO
CMEIIIaHHOTO TUTIA C OTPAHWYCHUEM YHCIIa 3asBOK, CTOSIINX B OYCPE/IH.

Bbynem cunrtarh, 4T0 MOTOK 3as1BOK, noctynawomux B CMO, sBiseTcst NpocTeHIuM, co
CpeIHEN MIOTHOCTELIO A .

[To ycrnoButo npumMepa numeem

m=3; A=206mn/q; M(T06)227 MuH=0,4514 .

Ucnonb3ys popmyiny (8.1), onpenensiem
a=2-0,45=0,9.
[Moacuutaem xapaktepuctiukn CMO mpu uncie kaHamoB n=1 s ciaydas ycTaHo-
BUBIIErocs pexxuma. Bocnonb3yemcst popmynamu (8.12) — (8.13).
1. BeposiTHOCTE HEOOCTY>KMBAaHUS 3asiBKU COTJIIACHO paBeHCTBY (8.14), ompenmenutcs
KaK
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=p, 5 ~0.16.

PHeo6

2. OtHOocuTenbHas mpomnyckHas cnocoOHOCTh CMO B COOTBETCTBUM C BBIPAKCHHEM
(8.5)

qrzl—PHe =0,84;

00

T. €. 00cykeHo Oynet npuMepHo 84% 3asBOK.
3. AGcomoTHAs MPOITYCKHAs CIIOCOOHOCTH, BhIUUCsiemMas 1o popmyiie (8.6),

0=1,68 611./u.

4. Cpennsisi nons BpemeHu, kotopoe CMO Oyaer mpocTtanBaTh, C Y4€TOM COOTHOIIIE-
Huii (8.4) u (8.2) mpumeT 3HaYeHHE

= —0,24
P, p(xo) 0,24 ,

T.€. IPUMEPHO YETBEPTh.
5. Ecau umcio kaHamoB n=2, To xapakrepuctuku CMO uis citydast yCTaHOBHUBIIIE-
rocs pexxuma OyayT UMETh CIIEIYIONTUE 3HAUCHHUS:
PHeo6 ~0,014; ¢g=0,986; 0=1,9726n./ua; po =0,384.
W3 sroit 3anucu ciaeayer, 4To nmpuMepHo 99% 3asBOK OyAeT 0OCITY>KEHO, HO B TO XKe
BpeMsI IpUMEPHO 2,7 Yyaca Mpu MPOJOHKUTEIBHOCTH padoueit cmensl 7 wacoB CMO Oyner
MPOCTanBaTh.

8.4. 3amauu AJisi CaMOCTOSATEIIBHOTO PEIICHUS

8.1. Ha y4acTok peMOHTa TE€XHOJIOTUYECKOT0 000PYyA0BaHUs MOCTYIAIOT 3asBKU (Tpe-
ooBanus). [Ipuyem cpenHee 4nciIo 3a8BOK, MPUXOJAIIEECS HA €IUHUIY BPEMEHH, MOCTOSH-
HO U coctapisieT 0,5 3a8BOK B yac. 3asiBKM MOCTYNAIOT 110 OJMHOYKE, U BPEMs MOCTYIUICHHUS
CJIeTyIOLIEN 3asBKM HE 3aBUCHUT OT BPEMEHU NOCTYIUIEHUS NpeablIyIien 3asBku. Tpedyercs
OMPENENUTh BEPOATHOCTh TOTO, UYTO 3a pabouyro cMeHy (7 4 ) Ha y4acTOK PEeMOHTa: a) HE
MOCTYIIUT HU OJTHOM 3as1BKH; 0) MOCTYIUT OJIHA 3asBKa; B) MOCTYIUT JBE 3asBKHU.

8.2. Ha yvacTok peMoHTa paarodIeKTPOHHBIX OJOKOB MOCTYMAIOT 3asBKU CO CPEIHEH
IUIOTHOCTBIO 2 6510Ka B yac. CpeHee BpeMsl pEMOHTA U CpeJlHee KBapaTUYeCKOe OTKIOHE-
HUE BPEMEHHU PEMOHTa OJJHOTO OJIOKA COCTABISIOT COOTBETCTBEHHO 27 W 25 MuH. DT 3Ha-
YEHUS MOJYYEHBI 10 JAHHBIM PeMOHTa 25 050K0B. Eciu B MOMEHT MOCTYIUIEHUS CIIEAYIO-
niero 6J10Ka BCe PEMOHTHUKH 3aHATHI PEMOHTOM IPEbIAYIIMX OJI0OKOB, TO TaKOH OJIOK YHO-
CAT C yyacTka Ha ckiajl. TpeOyeTcs onpenenuTb, CKOJIbKO pabounx MecT i peMOoHTa 6J10-
KOB HEOOXOMMO MPETyCMOTPETh, YTOOBI 32 pabouyro cMeHy (7 4 ) 0TKa3 B 0OCITyKHBaHUU
B CPEJIHEM IOJIyYHJIA HE O0Jiee IBYX OJIOKOB.

8.3. UzBectHO [4], uTO mpoliecc moacyeTa MOJIyNPOBOJHUKOBBIX 3JIEMEHTOB B KOHIE
TEXHOJOTUYECKOTO MpoIlecca X U3TOTOBJICHUS SBIISETCSA MPOILECCOM MAacCOBOTO OOCITYXKU-
BaHUs C OTKa30oM. Bpems cyera 0HOTO 3iieMeHTa KOHEYHO U, €CJIU MOCIEAYIOLINI JIEMEHT
OpOiIeT MUMO CYETYHKA B TOT MOMEHT BPEMEHH, KOTJa CUET MPEIbIIyIIero dJIeMEHTa eIle
HE 3aKOHYMWIICS, TO 3TOT MOCIEAYIOIIUN AIEMEHT CYETUNKOM HE OyJIeT YUTEH.

B pacnopsbxkeHnn mpeanpusTHs UMEIOTCS CUETYUKH CO CKOPOCTBIO cueTa 25 aneM./c.
TpeOyercst BBISICHUTD, KaKoBa OyA€T OIIMOKA MOoJcyYeTa Il KaXI0ro U3 JIByX MOTOKOB C IJIOT-
HOCTBIO A = 1 amem./c u A, = 0,5 s5eM./c; He MPEBBICUT JIM OlKOKa mojacueTa 5% npu oobe-
JMHEHHH JIBYyX 3THX IIOTOKOB B OJIMH, KAKOBA OLIMOKA IOJICUETa JIEMEHTOB B 3TOM CIIydae.
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8.4. Ha yuactok pemonta POC mocrynator 610ku ¢ mioTHOCThIO 10 GJIOKOB B yac.
CpenHee BpeMsi peMOHTa U CpeJlHee KBapaTUYECKOE OTKIOHEHHE BPEMEHU PEMOHTA O/IHO-
ro 0Gy0Kka COCTaBIAIOT cOOTBETCTBEHHO 10 m 8 MuH. [Ipuuem 3TH 3HaueHMS MOTYy4YEHBI MO
pe3yibraram peMonTa 30 610k0B. biiok, 3acTaBiinii Bce MecTa peMOHTa 3aHSIThIMH, HE TIO-
KHJAeT y4aCTOK PEMOHTA, a 0KHMJAET OCBOOOXKICHHS OJHOTO U3 MECT, IPUUYEM Ha OKUIa-
HUE HHUKAaKUX OTpaHHuYEHUIl He HajoxeHo. TpeOyercst onpenenuTh, KaKoe MUHHUMAJIbHOE
KOJINYECTBO pabOYMX MECT JUIsl PEMOHTAa HEOOXOAUMO IPEyCMOTPETh Ha y4YacTKe, JJs TO-
r0, YTOOBI:

a) cpeHee BpeMs 0KHJIaHus 0JI0Ka B 0YepeId COCTaBWIIO HE OoJiee 5 MUH;

0) cpeaHee KOIMYECTBO OJIOKOB, CTOSIIIUX B OUEpeld, COCTaBHIIO He Oosee 3.

8.5. Ha yuacTtok peMoHTa MOCTyNalT PagrodJIEeKTPOHHBIE OJI0KU CO CpeHEeN MIOTHO-
cThio 5 0;10K0B B yac. CpeHee BpeMsi peMOHTa OJTHOTO OJI0Ka coCcTaBisieT S MuH. [t 0xu-
JTAaHUS B OYEPeM Ha KaXJIOM pabodeM MecTe MOKHO MOCTaBUTh oJuH O10k. TpeOyertcs omn-
penenuTh, KaKOe MUHUMAJIBHOE KOJIMYECTBO pabO4YMX MECT HEOOXOIUMO MPEIyCMOTPETH,
JUJISL TOTO YTOOBI:

a) MPOLIEHT OTPEMOHTHUPOBAHHBIX OJIOKOB OBLIT HE HUXKE 95;

0) KOJINYECTBO HEOTPEMOHTHUPOBAHHBIX OJIOKOB, IOKMHYBIINX Y4aCTOK M3-3a 3arpy3KU
PEMOHTHHUKOB U OTCYTCTBMSI MECT JUISl OXKHMIaHUS B OUEPEIN, COCTABUIIO 32 pab0Uyl0 CMEHY
(7 9 ) B cpenHemM He OoJiee 5 MITYK.

8.6. Ha yuacTok peMOHTa T€XHOJOTHYECKOro 000py10BaHMs MOCTyHatOT MPUOOPHI CO
cpenHell ckopocThio 5 mpubopoB B yac. Mmeercs Tpu pabouux mecra ans pemonra. Cpen-
Hee BpeMs peMOHTa OJIHOTo pubopa coctasisier 15 muH. TpeOyercst onpenenuTb, Ha Kakoe
MUHUMAaJIbHOE KOJMYECTBO MPUOOPOB, 0XKUIAIOIINX B OYEPEAH JIJIsl PEMOHTA, TOJKEH OBITh
paccuuTaH CTEeJIaX Ui TOro, YTOOBI OTKa3 B PEMOHTE Motydanu He 6oiee 5% npubopos.

8.7. IlpoTekaHue TEXHOJOTMYECKOTO MpOoLiecca MOXKET paccMaTpUBAThCS KakK (yHK-
nuoHMpoBaHue oaHokaHaibHOH CMO c oTtkazoM. [oTok mocTynarommx 3asiBOK MPOCTEM-
muii ¢ mapamerpoM A = 10 3adBOK/4, BpeMs 0OCIyKMBaHUS 3asiBOK UMEET HOpPMalbHOE
pactipenenenue ¢ napamerpamu M(T,5) = 6 MuH, 6(71,5) = 3 MuH.

TpeOyetcs onpenenuts cienyrouie xapakrepuctuku CMO: BeposTHOCTb HeoOCTy-
KUBaHMS 3asBKH B Te€UeHHE pabodeil cMeHsbl (7 9 ); BEpOATHOCTh TOTO, YTO B T€UCHHE pabdo-
yeir cmensl CMO Oyzer npocTanBarth.

8.8. Pemuts 3amauy 8.7 B nmpeanonoxkenuu, 4to CMO ¢ oTka30M MMEET JBa KaHajla
o0CTy>)KUBaHMUSI.

8.9. /Insa ycnmoBuii 3amaum 8.7 TpeOyeTcs ONMpeAc/inTh, KAKOE MHHHUMAJIbLHOE YHCIIO
KaHaJIOB OOCITY’>KMBaHUS HEOOXOIMMO MPELYCMOTPETh, UTOOBI OTKAa3 B OOCIIyKUBAaHUU IO-
JTydanau He 0oJiee TSATH MPOIEHTOB 3asBOK 3a pabouyto cMeny (7 1 ).

8.10. ITorok 3asBok, noctynatromux B CMO, npocreiimnii ¢ napamerpom A = 30 3as-
BOK/4 Bpems oOcmyknuBaHus 3aBOK ONPEEISIOCh SKCIIEpUMEHTalIbHO. B pesynbrare cra-
TUCTUYECKOW 00paboTku 25 HabmoaeHui moaydeHo M(7Tys) = 5,5 muH , o(Tos) =5,3 MUH .

Tpebyercst onpeaenuTh, KaKOe MUHIMAJIHHOE YHCIIO KaHAIOB OOCITYKHBaHHUS HEOOXO-
MO TIPEyCMOTPETh, YTOOBI CPETHEE YUCIIO 3asIBOK, CTOSIIIMX B OUYEPEId, HE MPEBHIIIATIO
ISTH.

8.11. Pemuts 3amauy 8.7 B mpennonoxenuu, uro A = 0,2 3asBok/4, M(T,s) = 4,5 4,
6(Ty5)=0,8u.

8.12. Pemuth 3agauy 8.7 B mpeanosioxkenun, uto A = 0,1 3asaBok/4, M(Ty5) = 9 4,
(7o) = 8,1 u . Xapakrepuctuku M(Tys) u 6(7,) MOTyUYEeHBl KaKk pe3yiabTaT CTaTH-
cTuueckoit 0o6padoTku 20 HaOIOAeHUN 00CTy)KUBAHUS 3aBOK.
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