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B craTbe paccMOTPeHO MPUMEHEHUE PEKYPPEHTHOTO 110 MOMEHTAM BPEMCHHE METOj1a
aHaKu32a CPEAHMX 3HAYCHHH OTKPBITHIX ceTeH Maccoporo obcnyxknpanns (MO) nis pere-
HYA 330a4H HAXOMACHUA ONTHMAIBHOIO YUCIa JHHKA 0OCTy)KHBaHUA B KOXAOH U3 CcHC-
TEM CETH.

Knioueguwie crosa: OTKpbITas C€Thb MACcCOBOTO OOCITY)KMBaHMS, PEKYPPEHTHERLi 1O
MOMEHTAM BPEMEHH METO

ONMUCAHUE PEKYPPEHTHOT'O METOJA

PacemorpuM otpEITYRO ceTh MO, coctosmyro M3 # cucteM obcayxusawns (CMO)
S5, 8, . JIna ynandukannu peeaeM CMO S,. COOTBETCTRYIOINYIO BHEIIHEH cpeae. Jluciu-
WIHHL 06CTyXHBaHUA B kauol cucreme — FIFO. Crcrema S, cocToMT H3 m, HEEHTHYHEIX
AHHEHA 00cayKHBaHHA, BpeMa 00CTyXHBaHUA 3aBOK B KOTOPBIX paclpelelIeHO Mo HPOU3BO/IbL~
HOMY 3aKOHY C MHTEHCHBHOCTBIO M . | = 1. MMycth A — MATEHCHBHOCTE MMOCTYILICHUS 3a1BOK

B CETh, p, — BEPOATHOCTE TOIO, YTO 3aiABKa nocnie obcnmyxusanus 8 CMO S, moctynwt pa 06-

cnyxupadue B CMO S, Zpu =1, i=Ln.

4=0

Jlaa aHanuza cpeaHUX 3HaYeHHWH OTKpEITOH cetH MO, $yHKUHOHHpPYIOWEH Ha COABIIOM
MPOMEXKYTKE BpeMeHH, GBI NPSANOKEH PEKYPPSHTHEIH 10 MOMERTaM BpeMeHH Metoa [1]:

p, () =min(N,(t),m ), i=1n, (N

Ny . — o

f =——— i=ln, (4)
7,(1) M.P,(f)l n

N(+A)=rT () i=1n, (3)

tae N, (1), 1,(f), p,(f) — COOTBETCTBEHHO CpEIHEE YUCHO 3a8BOK, CPEIHEE BPeMS NpeOrBaHUA

3a%BOK (B OUEPEIM M HA OOCIY)KHBAHAK) ¥ CPe/IHEE YHCIIO 3aHATHIX TUHUH 0OCITyKUBAHHA B |-
o#i CMO na nxTepBane BpeMeHH [f,.1, +T], 1 <7 . a A, =)e,. TO€ €, yIOBICTBOPAIOT CHCTEME
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" T Ia
ypaBHCHHH ¢, = p,, + Ze; p, . i=1n. C noMomsio €ro MOXHO HAXONHTL TaKKe CPSAHUE Xa- J
W CH(
1=l
paktepucTHkd CMO H B CTAlIROHAPHOM PEXUME. Pe:
DKCIIEpUMEHTANTBHEIM ITyTeM OBUIO YCTAHOBACHO, YTO cooTHolneHHd (1) — (3) masoT xo- ay
poinee mpubIIKeHKe AN BBINCYKa3aHHBIX CPEAHUX XAPaKTEPUCTHK B CJIy4Yasx, KOTHa Koad- (N
Ae . Be.
bHIHEHTHI 3aTPY3KH CHCTEM 4, = —-— HEBEJIMKH. 4 HMERHO He NpeBriualoT 3Hadenun 0,4, ina -
mp,
cHCTeM ¢ O0pIIHM KO dUIIMeHTOM 3arpy3KH JaHHEIR MeTon Obln YCOBepineHCTROBaAH {2].
Beenem crnenytomye obosHauseHHs: 7 (f) —~ cpeHee BpeMEHd, Yepes KOTOPOe BHOBE NPH-
1lle/Iimas 3as48Ka U3 OYepeId MOCTYIHT Ha obcnyxuBanue B i -0 CMO: 67 — nucnepcus Bpeme-
HH oxupanus B {-off CMO. Toraa MeToA, peKyppeHTHBIH 10 MOMEHTAM BPEMEHH. AJIA CHCTEM
¢ 60nBIIMM KO(PHULIHEHTOM 3aTPY3KH IPUMET CNEAYIONINHA BH:
p.(¢) perucngercs nno gpopmyde (1),
| - _
T()=—+T (). (4) B
riae f(_:) HAXOAKUTCA ¢ MMOMGIIBK) COOTHOIIEHHKH Te
f(!)=0.ech N@)-p,(t)=0, 1 {
—  N@®-p+i[ 1 & |
Tny=2W=eO+ 1 b | (5)
m, 2n, 2
ecnr O < N, (N —p,(H)<m,,
a
- 1 N -p)-O,(m +t[ 1 o _
x(f)=—(@f(f)—])+ :() p:() :() i _+_1& \ (6) H
u]’ m.r 2“! 2 c
ecan N (1) —p,(t)=m, . lpn stom N (f) BeraMcagercs no gopmyne (3). O, () — nenas yacrth o1 T
Nw-p )
m!
Kax npasnno, 0/ HaxoxIEHHS aHATHTHYECKOTO BEIPAKEHUA JUIA CPEAHETO YHCIA 3a9BOK
B CHCTEMax OIKCIMOREHHHANLHBIX CETeit CTPOMTCS CHCTEMa pasHOCTHO-AudepeHIHaIbHbIX
YPaBHEHHH AJ11 BEPOATHOCTEH COCTOAHHMN, KOTOPYIO MOJKHO PEIIMTH B OOIIEM BHAE TOJIBKO NPH
HEOONBIIOM HUCNIE CHCTEM B CETH. Y COBEPIIEHCTBOBAHHBIA PEKYPPEHTHBIH MO MOMEHTaM Bpe-
MEHH METO]] 3HAYMTENBHO YIPOUIZEeT TPOLECC HAXOKAECHHS CPEAHHX XapaKTepHCTHK ceTeii MO I
¢ MTPOU3BOJIBHBIMH PACIIpeACIACHHAME BpeMeH 0OCHYXUMBAHHA 3a4BOK B JIMHUAX CHCTEM H NOA- <

XOUT AN ceTedl OONBUIONH Pa3MEPHOCTH, MPH 3TOM OH UMEET HE3HAYHTENbHYIO NOrPELIHOCTE
BEIYHCIIEHHH. [IpHBeaeM nMpuMep. WIMOCTPHPYIOIHH 3T0.
Hpumep 1. Paccmotpum otkprTyio cets MO ¢ neHtpaneaoit CMO u caenyioluumu na-

paMeTpaMH: n=35 A=20; my=m, =2, m =4 m, =3, m =5 N (0)y=5,i=135.
Por = Pru = Pss = Pys = Psp =1, ppy = pp; = 0.5 ocranehbie p, =0. i.j=15. Batom cayuae
e, =e,=1,¢,=e,=¢,=035,

BpeMmeHa obcnyKuBaHUA 3a49BOK B KaXAOH JIMHHH CHCTEME! S, PacHpeesieHB! 110 3aKoHY
Bpnanra ¢ napamerpaMu =1, p, =9 B IHHHAX CHCTEM S, # S, — 10 HOPMATEHOMY 32KOHY C
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napaMerpamMu a, = (.09, 6, =0.05 u a, =0.08, 5, =0.05 COOTBETCTBEHHO, B KAXAOH AHHHH
cueTeM S, M S - [0 MOKA3aTENBHOMY 3aKOHY COOTBETCTREHHO C NapaMeTpaMu M, =8, p, =6.

PesynbTarhl pacyeToB /I cpedHero uncna sassok 8 CMO ceTd B CTALMOHAPHOM PEXHME, HO-
MyUeHHBIE ¢ MOMOIILK) HMHTALKHOHHOTO MOJEIHPOBAHMS U C HCMQNB30BAHMUEM COOTHOLICHWH
(1Y~ (3) ona cuctemsl S,, a 1nd cacteM S,. S,. S,, u §; cooTHomewwuii (1).(4) — (6), (3) npu-
pefieHn! B Ta0mume 1.

Tabruya 1
3 S, S, S S,
N, 2,532 1118 1,361 0,992 3,987
Np 2,222 0.9 1,25 0.8 3,333
, 0,555 0,45 0,417 0.4 0,666
a, 12234 | 19499 8,050 | 19355 16388

1M i

B nocnemnel cTpoke Tabnuubl 3HAYEHMS o, = -100%, i =1.5, o3HaYarOT OTHOCH-

™~

TCIBHBIC NOIPEINHOCTH BBIMHCICHRH CPCIHCTO YHC/IA 3RABOK B CHCTEMAX COTH, NOIYUYCHHBIC C
NOMOIOBI) PEKYPPEHTHOTO METOOA.

ONITHMMU3AHNOHHAS 3AKAYA U AJUTIOPUTM EE PEHIEHHA

PacemoTpuM pemneHue 3a1auy MABHMHA3ALMHA 3aTpaT Ha GYHKUKOHAPOBAHHE CETH 110 MHC-
Ny THHHI 06CNyXHBAHHS B CHCTEMAaX CCTH. BreieM crnenyroumme o6o3HaueHus: d, — 3arparsl

Ha cofepaHue oiHOH 3a%BKK B / -oif CMO, a £ — 3arpaTsl HA COAEP>KaHAE ONHOHN JTHHKH 00-
cryxuBanmsa B i -oit CMO, i =1,». KpuTepuit onTHMH3aIMH ceTH umeet sua (7). a 3ana4a oil-
THME3AUMHA — (8):

W my=W{(T,m.m,,..m,)= 7 ] ﬁ(d,Nr(rHE,m' }1{ , (7

—_ 1‘0 P =1

W{T,m,m,,...m)—~ min .
T MM, (8)
m Za,i=ln,

rae a,, {=1,n, — 33JaHHBIE YUCIA, B NPEeNax KOTOPHIX MOXET MEHATHCA YHCNO JIMHKKE 00-
chyxuBauus B i-oii CMO. CornacHo gopmyne (3), 35aueHAs N (/) MOTYT HaxomMThCS A

CKOfib YTOJHO MaJIOTo NPHPAINCHHS BpeMeRu Af, u kpurepuit (7) MOXKeT ObThH 3aMEHEH IPH-
OMHKEHHBIM BLIPAXKCHHEM!

0 1= =1

(T=ig)' s m H
W(T,m):TN > Z%|N,.(rﬂ+(j+nm)+nf,(:ﬂ+_;Ar)]+21«:,m,.. (9)
=]

W3 gopmyn (1) — (3), a Taxxe dopmyi (4) — (6) BuaHo, yro 3HaueHne N, (f) 3aBHCHT TOJIBKO OF

yucna nuauii B -0 CMO H He 3aBUCHT OT YHMCAA JIMHHH B OCTAILHBIX CHCTEMAEX, MMO3TOMY
kpHTepH# (9) GyaeT OCTUraTh CBOETO MEHEMYMA IUId 3HaYeHHH (/. m,.....n1, ). IPH KOTOPbIX
3aTparthl A1 KAKIOH CACTEMBI B OTAEIBHOCTH GyayT MEHHMANbHBIMI, Tak Kax 3anava (8) ss-
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ngercs 3anadeil UeOYHCIeHHOT0 IPOTPaMMHPOBAHHA, TO PELIATE €€ MOJKHO METOIOM MOTHOFO
nepebopa. Hanpumep, ecnd yucao cucteM B cetd 20, a upcno THHAR 00CTyKHBaHUA B CHCTe-
MaxX MOKET H3MeHAThCA oT 1 10 10, To urcno Takhx mepebopor Gyaet pasro 10°°. Ho Tak xax

3HaueHud N, ({) Baxopdarcd HE3aBHCHMO JPYr OT Apyra. TO 9HCI0 NepebopoB COKpalaeTes A0
200. 70T dpaKT 3HAYUTENBHO YIIPOLIAET BHIYACICHUA H YSKOHOMHT MPOLIECCOPHOE BPEMAL.

IIprBeaeM anropuT™ pelreHHst ONTHMM3ALHOHHOH 3a1a4H (8):
1} BbIOMpaeM HAYAIBHBIA BEKTOP (/). M,.....H1);

2) onpefienseM cucTeMy S, . ANs KOTOpo#t GyieM MUHUMBA3MPOBATH 33TpaThi NEpBOU, A Npo-
CTOTHI BO3EMeM J =1;

3} duxcupyem Bce 3HaueHHd M, i =1,n, i # |, KpoMe m,;

4) ecmd j < n . TO H3MEHAEM 3HAUEHHA m, ot 1 no @, . KHAYE NIEPEXONUM B NYHKT 8)

5) ana j-oii cucreMbl Haxomum N (£, + At), N (1, +248), ..., N (T), ucnonesys (1) - (6);
6} ¢ MOMOMIBIO MOJIYYCHHBIX 3HAUCHUM HAXOIUM 3HaucHHe xputepus W(T.m) no dopmye
(9), cpaBHuBaeM ero co 3HaucHueM W (T, m), ony4yeHHbIM paHee NPH APYTUX (i, /m, ..., m )1
7} ecnm m, <, ., TO NEPEXOAMM K NMYHKTY 4), HHAYE yBEIUYHBAEM 3HAYEHHE j HA SIMHHLY U

MepeXOanM B IYHKT 3):
8) xomen anropuT™MAa.

Mpumep 2. PaccMoTpuM oTKpeITYIo ceTh MO ¢ uentpanbuoit CMO, puc. 1, KoTopas Mo-
KET ABNATHCA MOJENBIO KOMITBIOTEPHOH ceTH, puc. . CeTh XapakTepH3yeTCs CIENYIOLAMH Tra-
pameTpaMu: yucrnio CMO B cetn =100, A =15 navanbpsblii BeKTOP YHcIa AUHHHA 06CIyHK-

BAHHA B CHCTEMAX CETH COCTOHT U3 demeHToB m, =1, i=1,100; N (0)=5,i=1,100; Bepost-
HOCTH mepexonos p,, =0.1¢"". g =0.978. i =1.100. (mo dopMyne cymMmBl reomMeTpHuecKoif

100}

NpOTPECCHM  JETKG  TIPOBEPHTS, 41O Z Po, =1 P = Pooe =057 =1100.
l=l

Proo, =0.051, i =1,99. ocranbambie p, =0, i, = 1.5. B naHHOM crryuac e=(0.114, 0.112, 0.110,

0.107, 0.105. 0.103, 0.101. 0.100, 0.098, 0.096, 0.094, 0.092, 0.091, 0.089, 0.087, 0.086, 0.084.
0.083, 0.081, 0.080, 0.078, 0.077, 0.075, 0.074. 0.073, 0.072, 0.070, 0.069. 0.068, 0.067. 0.066,
0.064, 0.063 ,0.062, 0.06], 0.060, 0.059, 0.058, 0.057, 0.056, 0.0535, 0.054, (.054, 0,053, 0.052,
0.051. 0.050, 0.049, 0.049, 0,048, 0.047, 0.046. 0.046, 0.045, 0.044, 0.044, 0.043, 0.042, 0.042,
0.041, 0.041. 0.040, 0.039, 0.039, 0.038, 0.038, 0.037, 0.037, 0.036, 0.036, 0.035, 0.035, 0.034.
0.034, 0.033, 0.033, 0.033, 0.032, 0.032, 0.031, 0.031, 0.031, 0.03, 0.03 0.03, 0.029, 0.029, 0.29,
0.028. 0.028, 0.028, 0.027. 0.027, 0.027. 0.026. 0.026, 0.026, 0.026, 0.025. 0.734).
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Puc. 1. Mozens XOMIIBIOTEPHOH CETH.

Bpemena ob¢nykuBaHus 3aiBoK B nuHuax CMO ¢ Homepamu 1, 10, 12, 14, 18. 24, 26, 27.
29, 32, 34, 36, 38. 42, 44, 47, 50, 52. 54, 57, 59. 63, 73. 76, 79, 80, 83, 84, 87, 89, 90-93, 96, 97.
100 pacnpeneneHs! 10 IKCNOHEHLHAIBHOMY 3aKOHY ¢ mapamerpamu ¢ =(2.807, 2.138, 2.085,
2.834, 2.339,2.012, 1.373, 2.954, 1.118, 1.166. 2.333, 1.202, 2.772, 1.616, 1.090, 1.033, 1.618,.
1.096, 1.875, 1.045, 1.226, 2,291, 2.415, 1.696, 0.877, 1.371, 1.954, 0.749. 2.334, 1,924, 2.319.
1.415, 1.810, 2.206, 0.793, 1.189, 12); no HOpMaNLHOMY 3aKOHY — B CHCTEMaX ¢ HOMEpaMH 3, 4.
7,8, 13. 15, 19, 20, 22, 25, 28, 30, 35, 37, 39, 41, 43, 45, 46, 48, 53, 55, 56, 61, 64, 60, 68, 69.
71, 77, 82. 86, 88, 95 cooTBeTCTBEHHO ¢ NMapamerpaMu « ={0.329, 0.293, 0.471. 0.313, 0.407.
0.524, 0.496, 0.557, 0.392, 0.334, 0.749. 0.667, 0.496, 0.437, 0.569, 0.813, 0.384, 0.459, 0.390.
0,490. 0,673, 1.036, 0.487. 0.663, 0.504, 1.154, 0.425, 0.489. 1.076, 1.267, 1.163, 0.747, 0.470,
0435) # © = 0.05; B OCTaNBHBEIX CHCTEMAX — IO 3aKOHY Jp/IaHra COOTBETCTBEHHO C Mapamer-
i paE =1 u pu=(12,12,1.7, 11,29, 1.2, 1.6,25,2.7, 1.9, 1.1, 2.2, 26,22, 1.7, 1.3, 2.8,
27.23, 1.5, 1.7, 2.6, 2.3, 2.2, 2.9, 2.7, 1.8, 2.2, 1.3): T =50, Ar =0.001. 3anaHe! BeKTOpa

CTOMMOCTHBIX Kodbdumuentos £ =(13.3.4,8.12,7.17,1,5,1,9, 11,9, 19, 12, 14, 15, 11, 6,
14.9.11,15,2.4,17,19,14. 16,209, 11,1, 17,3, 10, 14,2, 3,13, 14,2,6. 13, 15.15, 2, 4. 14,
15,5,6.8,18,5,9,11,6,2,6,13,9,4,6,9,17, 15,8, 18, 14,15,5,1, 16,12, 1. 9. 13, 17, 4, 6.
15,5.19.8.16,11,7.9,18,20.1,11,18,17,18,2,12, 19 u d =(4.21.27.4. 12, 8. 26, 3. 1.
30,16,22,9, 4,10, 16,12,9, 24,21, 2713, 28,4,29,5.1,7.15,3, 3, 20, 17, 5. 20, 28, 13, 19. 6,
12,5,20,26,5_.20,26,13,19,6,12,18,5,20,6,12,9,5,13,28,25,21,27,5,20,27,22,9.5.
11.28.25.21.18, 5,20, 6, 14,29, 5,22, 5,26, 13,29,25,22,28, 15, 21, 26, 13, 29,6, 12. 19, 6.
22).

PemenneM  ONTHEMM3aHHOBHOM 3amayd  (8) sABIAETCS  BCKTOP m,' =li¢gAd.

m;' =2.ie A=1{2,5,6.9,10,11,12,26,36,40,52,100} . a 3xaueHHe CTOMMOCTHOIO KPHUTCpHS B

JAHHOM cltydae pasHOo W (50, m y=1780.6.
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