MunucrepcTBo  oOpasoBanusi Poccuiickoii @eneparuu

MockoBCKUi TOCYyapCTBEHHBIN TeXxHUUecKui YHuBepcurer um. H.O. baymana

K.t.H.,nou1eaT IloctHUKOB B.M.

MeTtoauuecknue yka3zaHus
K AOMAIllHUM 3aJaHHUAM 110 JUCHUIIIINHEC

“AHAIMTUYECKUE MOJEIIA aBTOMATU3UPOBAHHBIX CUCTEM
00paboTku nHGOPMAITUHU U YIIPABJICHUS

Mocksa 2021



Ieas ¥ 3aga4n JOMAIIHUX 3aJaHUH.

JloMaiHue 3a/1aHus 10 JUCHUIUIMHE “‘AHATUTHYECKUE MOJAETH aBTOMAaTU3UPOBAHHBIX
crcreM 00paboTKu MH(OPMAITUK U YIPABJICHUSA — 3TO CAaMOCTOSITeNIbHAs paboTa CTYAEHTOB-
MarucTpoB, KOTOPYIO OHHU BBITIOJIHSIOT ITOJ1 PYKOBOJICTBOM IpernojaBarenis Ha 1-om cemecTtpe.

Ienp qoMalIHKUX 3alaHUN — 3aKPEIUICHUE TEOPETUYECKUX 3HAHUM, II0Jy4YEHHBIX Ha JICKLHUX,
U IpuOOpeTeHNE MPAKTUYECKUX HABBIKOB aHAJIN3a PaOOThl KOMIIOHEHTOB paclpe/ieeHHbIX
ACOUnY, ¢dopmann3oBaHHBIE CXeMbl KOTOPBIX MOTYT ObITh. IPEACTABICHBI B BHJIE CUCTEM
maccoBoro oociyxuBanus (CMO) u ceteii maccoBoro oociyxupanus (CeMO)..

B TeueHue CCMECTPa CTYACHTHI BBIITIOJIHAOT ABA UHAWUBUAYAJIIbHBIX TOMAITHUX 3aJIaHUA
pacCyYCTHOr'0 TUIIa, KAXKJI0C U3 KOTOPBIX COACPIKUT MATh CAMOCTOATCIIbHBIX 3a1a4

B npornecce BeimosiHenus qoMaisero 3aganus Nel Ha temy «Ananuz ACOUnY u ee
KOMIIOHEHT, ()OpMaTu3yeMbIX B BHJIE PA3OMKHYTBIX CUCTEM MAcCCOBOT'0 0OCTYKUBaHUS»
CTYAEHTBl PELIAIOT 3374y CJIEIYIOLIErO TUIA!

- aranu3 padotel komnoHeHT ACOUnY, popmanuzyemsix B BUJC OJHOKAHATIBHBIX,
omHo(dazupix CMO Ttuna G/G/1;

- aHanu3 paboTsl komnoHeHT ACOUnY, ¢opmamizyemsix B Bujge CMO ¢ oOpaTHbIMU
CBSI3SIMH,

- aHam3 paboTsl komnoHeHT ACONnY, ¢opmanmusyemsix B Bujie MHOrokananbHbIXx CMO ¢
OTKa3aMu,;

- aHanu3 pabotsl komnoHeHT ACOUnY, ¢opmamizyemsbix B Buge CeMO c o6paTHBIMU
CBS3SIMH,

- aHanu3 padoTel komnoHeHT ACOUnY, dpopmanuzyemsix B Buge CMO ¢ npHOPUTETHBIM
oOCITy’)KHBaHHEM MOCTYNAIOIUX 3asBOK.

B nporecce BeimosnHeHus qoMaisero 3afganus Ne2 Ha temy «Ananu3 ACOUnY u ee
KOMITOHEHT, (hOpMaN3yeMbIX B BHJI€ 3aMKHYTBIX CUCTEM MAacCOBOTO OOCITY)KUBAHHS» CTYACHTHI
pemaoT 3aJayu CIEeAYIOUIEro TUIA:

- aHanu3 paboTel komnoHeHT ACOUnY, hopmann3zyemMbix B BUAE 3aMKHYTHIX OJTHOKAHAIBHBIX
CMO, metonoMm basena;
- aHanu3 paboTel komnoHeHT ACOUNY, hopmannzyemMbix B BUAE 3aMKHYTHIX OJTHOKAHATBHBIX
n aByxkaHaibHbIx CMO, Mmetogom bazeHa;
- ananu3 paboTel komnoHeHT ACOUnY, hopmannzyemMbix B BUAE 3aMKHYTHIX OJTHOKAHAIBHBIX
CMO, METOJIOM «Yy3KO€ MECTO»;
- ananu3 pabotel komnoHeHT ACOUNY, popmanuzyempix B BUIE 3aMKHYTBIX OJIHOKaHATbHBIX
CMO, meromom «OaaHca;
- CpaBHUTENbHBIN aHanmu3 pabdoTel kKoMmoHeHT ACOUnY, popmanuszyembix B BUAE 3aMKHYTHIX
onnokananbHbIx CMO, Mmetonamu bazena, «y3koe Mecto», «bamaHca», «(pOHOBOTO MOTOKa,
IO JCHCTEM.

Od¢opmiieHne JOMaNTHUX 3aJaAHHI.

JlomaiHue 3a1anus JOJDKHBI ObITh MpencTaBiIeHbl Ha nucTtax ¢opmaTta A4 u oopMieHsbI ¢
UCTOJIb30BaHUEM TekcToBoro penaktopa Word u ¢popmyneaoro pepakropa MathType.. Kaxnas
3aJa4a JOMAITHEro 3aJaHus JI0JDKHA HAYMHATHCS C HOBOM CTPAHMIIBI.

B mpotiecce oopmiieHrs: JOMAIIHETO 3a/1aHus CTYICHT MPUBOJAUT BCE OCHOBHBIC
pe3ynbTaThl, MOJYYEHHBIE B POLECCE BBINOJHEHUS KaXA0W 3a/1aud 3TOrO 3aJaHHUS. .

Kaxnas 3agada sBIsieTCS CaMOCTOATEIBHBIM JOKYMEHTOM, CCBUIKM Ha APYTHe 3aJadyd He
nomyckatorcs.  Bce HeoOxoawmble rpaduueckue MaTepuanbl 00s3aTeNbHO JOJKHBI OBITh
MIPUBEJEHBI B TEKCTE 3a/1a4H.



TaOnuipl 1 pUCYHKH, MOATBEPXKAAIOUINE PE3YAbTaThl PA0OTHI, JOJKHBI OBITH BHIOJTHEHBI
B cooTBeTcTBUU ¢ TpeboBanusmu 'OCTa..

OTnenbHbIe MaTepuaibl, HEOOXOIUMBbIE I (POPMUPOBAHUS 3aMUCKU JOMAIIHErO 3a7aHus,
naHbl HUXKe B [IpunoxeHusx.

3ammTa JOMAIIHUX 3adaHUi

3ammTa KaKa0ro JOMAaIIHETo 3aJaHus IPOUCXOJUT B CPOKH, YKa3aHHBIE B IIJIaH - rpaduke
paboTsl cryaenTa. [lpu 3amure Kakj0ro JOMAaIIHero 3ajaHus CTYACHT MPEeI0CTaBISET BCe
pEILIEHHBIE 3a/1a4M, BXOASIIME B COCTAB ITOT0 3aJlaHus, U OTBEYAET HAa BOIIPOCHI PENOAaBATENS,
KacarolMecs peLICHHBIX 3a/1a4.

TunoBbie BONPOCHI AJsl 3AIUTHI JOMALIHUX 32IaHHUH.

Monyne 1 Jlomamnee 3aganue Nel
. [losicaute B ueM coctout ommune ¢popmyn Ilomisuexa-Xununna u Paitnbepra.
[Tosicuute ycnoBus npuMeneHust popmyssl [omnsueka-XuHunHa
. IosicauTte ycnoBus npumeHenus ¢popmynsl Daitnbepra.
. [losicHuTe 3aK0H coxpaHeHMs BpeMeHu oxxuaanus KieliHpoka.
. Iosicaute ¢puzndeckuii cmpici Gopmyisl JIutria.
. IlosicHuTe mpaBmiIa COCTaBJIEHUS ypaBHEHHH OanaHca ains pazoMkHYThIX CeMO.
ITosicHuTe npaBuIIa Ha3HAYEHUSI IPUOPUTETOB
. [losicauTe OTIAMYME aOCOMIOTHBIX IPUOPUTETOB OT OTHOCUTEIBHBIX IPHOPUTETOB

ONOOUTAWN R

Monyne 2 Jlomarminee 3aganue No2

. [Mosicaute oTnuume metona bazeHa ot MeTo/1a «y3KO€ MECTO».

. [losicaute otnuume Metona basena oT Meroja «Oananca».

. [losicaute otnuume Metona bazeHa oT MeTo1a IOJACUCTEM.

. IlosicHuTe OTIAMYME METOJIa Ky3KOE MECTO» OT METO/a «OajlaHca».

. I[losicHuTe OTIAMYME METOJIa Ky3KOE MECTO» OT METOJA «IIOJACUCTEMD..
[Tosicaute gocTonHCcTBAa MeToNla ba3seHa U MeToa «y3K0e MECTO».
[Tosicaute HemocTaTku Meroaa bazeHa m MeTona «y3KO€ MECTO».

. [losicHuTe JOCTOMHCTBA U HEIOCTATKH METOJOB «OaaHca» u «IOJICUCTEM.

O~NO O WN P

Tunosbie HHAMBUAYAJIbHBIC JOMAIIHAE 321aHAS] PACYETHOI'0 THIIA.
Monyns 1
Jomarmnee 3aganue Nel «Anamuz ACOUuMY M ee KOMIOHEHT, (OpMalIn3yeMbIX B BUJIE
Pa30MKHYTBIX CHCTEM MacCOBOTO 0OCITy>KUBAHUS»

Jlomamnee 3aganue Nel cOCTOUT M3 IIATH 3ajad.
3anava 1 3aganbl 3aKOHBI MOCTYIUICHHS U 00CTYKUBaHUA 3a4BOK B moacucreMe ACOUnY,
dbopmann3yeMoii B BUJie OJHOKaHAIBHON cucTeMbl MaccoBoro oocnyxuanus (CMO) tuna
G/G/1. Heo6x0a11uMo ONpeIesInTh BPEMEHHBIC U 3aTPY304HBIC XapaKTePUCTUKU
¢ynkumonupoBanuss CMO.

3anaua 2 3ajaHbl 3aKOHBI OCTYIUICHUS M 00CTY)KMBaHUA 3a8BOK B MOJACUCTEME
ACOUnY, popmanuzyemMoit B BUA€ CHCTEMBbl MAaCCOBOI'O OOCITYKUBAaHUSI € OOPAaTHOM CBS3BIO.
Heo6xo1umo onpeaenuTs BpeMEHHbIE U 3arpy30UHble XapaKTePUCTUKU (HYHKIIMOHUPOBAHUS
CMO.

3anmava 3. 3amaHbl 3aKOHBI TOCTYIICHUS U OOCTY>)KMBaHUS 3aSBOK B TIOJICUCTEME
ACOUnY, bopmammzyemoii B Buge CMO c otkazamu tuna M/M/C/m. Heo6xonumo
OTIPEJICIUTh BPEMEHHBIE U 3arpy304YHbIe XapaKTepUCTUKH GpyHKIMoHUpoBaHus CMO.



3anava 4. 3agaHbl 3aKOHBI MOCTYIUICHUS U 00CTy)XHBaHUs 3asB0K B ACOUnY,
(dbopManuzyemMoi B BUJE PA30MKHYTOW CETH MAacCCOBOTO OOCITYKHBaHUs C 0OpaTHBIMU
cBsi3aMH, coctosen n3 CMO tuna M/M/C. Heo0xonuMo onpeaennTh BpeMEHHbIE U
3arpy304HbIe XapakTepuCTHKU GpyHKuuoHupoanus CMO.

3amada 5. 3amaHbl 3aKOHBI OCTYIUICHUS M 00CTY)KMBaHUA 3asBOK B I1OJICUCTEME
ACOUnY, popmanuzyemoii B Bune CMO c npuopureramu. Heo6xoaumo onpenenurts
BPEMEHHBIE U 3arpy304HbIe XapaKTepucTUku (pyHkunoHupoanus CMO

Monynb 2
Homainnee 3aganue Ne2  «Ananuz ACOUnY M ee KOMIOHEHT, (JOpMaIM3yeMbIX B BUIE
3aMKHYTBIX CHCTEM MaCCOBOTO OOCITYXHBaHHS»

JlomamiHee 3amanrie Ne2 COCTOUT U3 IATH 3ajau.
3amaua 1 Jlana ACOUmY, popmanuzyemass B BUAE 3aMKHYTOW CETH MacCOBOTO
obciyxkuBanus (CeMO) ., cocrosieid u3 onHokananbHbix CMO.. HeoO6xo1umo onpenesinTh
BpPEMEHHBIC U 3arpy30UHbIe XapakTepucTUKU GyHKIroHupoBaHus CeMO U COCTaBISIONINX €€
CMO ucnons3ys meron baszena..

3amaua 2 Jlana ACOUmY, popmanuzyemas B BUJE 3aMKHYTOH CETH MacCOBOTO
obciykuBanus (CeMO) ., coctosiield ©3 OJHOKaHAIBbHBIX U JIByXKaHAILHBIX CMO..
Heo6xonumo onpeieuTh BpeMEHHbIE U 3arpy30UHble XapaKTePUCTUKU (PYHKIIMOHUPOBAHUS
CeMO n cocrasmsromux ee CMO ucnonb3ys Meron basena..

3amaua 3 Jlana ACOUmY, popmanusyemas B BUJE 3aMKHYTOH CETH MacCOBOTO
oocmyxuBanus (CeMO) ., cocrosimed u3 ogHokaHanbHeIx CMO.. Heo0xoaumo onpenenuTsb
BPEMEHHBIE U 3arpy304Hble XapakTepucTuku ¢pyHkunoHupoanuss CeMO u cocTaBIsIOMINX ee
CMO ucnomnb3ys METOJ Ky3KO€ MECTO»..

3amaua 4 Jlana ACOUmY, popmanuzyemas B BUIE 3aMKHYTOH CETH MacCOBOTO
oocmyxuBanus (CeMO) cocrosiieit u3 oxHokanansHbix CMO.. HeoOxoaumMo onpenenuTtsb
BPEMEHHBIE U 3arpy304HbIe XapaKTepucTuku (pyHkunoHupoanus CeMO u cocTaBIsIOMINX €€
CMO uncnosnp3ys METoJ1 «bamaHca..

3amaua 5 Jlana ACOUmY, popmanusyemas B BUJE 3aMKHYTOH CETH MacCOBOTO
obcnyxuBanus (CeMO) ., coctosieii u3 ognokanaabHbix CMO.. Heo6Xx01uMo cCpaBHUTH
BpEMEHHBIC U 3arpy304YHbIe XapakTepucTUKu GyHKIroHupoBanus CeMO 1 COCTaBISIONINX €€
CMO , nonydyeHHble MeTOJOM bazeHa, METOOM «y3KO€ MECTO» M METOJIOM «OanaHca», u
BBIPA0OTAaTh PEKOMEHIAIINH 110 BO3MOKHOCTH MPAKTHUECKOTO UCTIONB30BAHUSL ITUX METOMOB.. .



BapuaHThl 1OMAIHKUX 3aJaHUII.

BapuanTbl toMaliHuX 3a/laHui, YYUTHIBAIOIME HHACKC IPYIIIBI U HOMEDP CTYJIEHTA B

CIIMCKC I'pyHIIbL, IPUBCICHBI HHUKC B Ta6J'II/II_IaX.

I'pynna UY5-11 M:

Ne | BapuanTsl 3aqau qomamiHero 3agaaus Nel | BapuanTsl 3amau qomamisero 3aganusi No2
Nel Ne2 Ne3 Ne4 Neb Nel Ne2 Ne3 Ne4 Neb
1 B1 B1 B1 B1 B1 B1 B1 B1 B1 B1
2 B2 B2 B2 B2 B2 B2 B2 B2 B2 B2
3 B3 B3 B3 B3 B3 B3 B3 B3 B3 B3
4 B4 B4 B4 B4 B4 B4 B4 B4 B4 B4
5 B5 B5 B5 B5 B5 B5 B5 B5 B5 B5
6 B6 B6 B6 B6 B6 B6 B6 B6 B6 B6
7 B7 B7 B7 B7 B7 B7 B7 B7 B7 B7
8 B8 B8 B8 B8 B8 B8 B8 B8 B8 B8
9 B9 B9 B9 B9 B9 B9 B9 B9 B9 B9
10 | B10 B10 B10 B10 B10 B10 B10 B10 B10 B10
11 | B11 B11 B11 B11 B11 B11 B11 B11 B11 B11
12 | B12 B12 B12 B12 B12 B12 B12 B12 B12 B12
13 | B13 B13 B13 B13 B13 B13 B13 B13 B13 B13
14 | B14 B14 B14 B14 B14 B14 B14 B14 B14 B14
15 | B15 B15 B15 B15 B15 B15 B15 B15 B15 B15
16 | B16 B16 B16 B16 B16 B16 B16 B16 B16 B16
17 | B17 B17 B17 B17 B17 B17 B17 B17 B17 B17
18 | B18 B18 B18 B18 B18 B18 B18 B18 B18 B18
19 | B19 B19 B19 B19 B19 B19 B19 B19 B19 B19
20 | B20 B20 B20 B20 B20 B20 B20 B20 B20 B20
21 | B21 B21 B21 B21 B21 B21 B21 B21 B21 B21
22 | B22 B22 B22 B22 B22 B22 B22 B22 B22 B22
23 | B23 B23 B23 B23 B23 B23 B23 B23 B23 B23
24 | B24 B24 B24 B24 B24 B24 B24 B24 B24 B24
25 | B25 B25 B25 B25 B25 B25 B25 B25 B25 B25




I'pynna UY5-12 M:

Ne | BapuanTel 3aqau qomamrsero 3agaaus Nol | BapuanTsl 3amau nomamisero 3aganvsi No2
Nel Ne2 Ne3 Ne4 Neb Nel Ne2 Ne3 Ne4 Neb
1 B1 B21 B16 B11 B6 B1 B21 B16 B11 B6
2 B2 B22 B17 B12 B7 B2 B22 B17 B12 B7
3 B3 B23 B18 B13 B8 B3 B23 B18 B13 B8
4 B4 B24 B19 B14 B9 B4 B24 B19 B14 B9
5 B5 B25 B20 B15 B10 B5 B25 B20 B15 B10
6 B6 B1 B21 B16 B11 B6 B1 B21 B16 B11
7 B7 B2 B22 B17 B12 B7 B2 B22 B17 B12
8 B8 B3 B23 B18 B13 B8 B3 B23 B18 B13
9 B9 B4 B24 B19 B14 B9 B4 B24 B19 B14
10 | B10 B5 B25 B20 B15 B10 B5 B25 B20 B15
11 | B11 B6 B1 B21 B16 B11 B6 B1 B21 B16
12 | B12 B7 B2 B22 B17 B12 B7 B2 B22 B17
13 | B13 B8 B3 B23 B18 B13 B8 B3 B23 B18
14 | Bl14 B9 B4 B24 B19 B14 B9 B4 B24 B19
15 | B15 B10 B5 B25 B20 B15 B10 B5 B25 B20
16 | B16 B11 B6 B1 B21 B16 B11 B6 B1 B21
17 | B17 B12 B7 B2 B22 B17 B12 B7 B2 B22
18 | B18 B13 B8 B3 B23 B18 B13 B8 B3 B23
19 | B19 B14 B9 B4 B24 B19 B14 B9 B4 B24
20 | B20 B15 B10 B5 B25 B20 B15 B10 B5 B25
21 | B21 B16 B11 B6 B1 B21 B16 B11 B6 B1
22 | B22 B17 B12 B7 B2 B22 B17 B12 B7 B2
23 | B23 B18 B13 B8 B3 B23 B18 B13 B8 B3
24 | B24 B19 B14 B9 B4 B24 B19 B14 B9 B4
25 | B25 B20 B15 B10 B5 B25 B20 B15 B10 B5




I'pynna UY5-13 M:

Ne | BapuanTel 3aqau qomamrsero 3agaaus Nol | BapuanTsl 3amau nomamisero 3aganvsi No2
Nel Ne2 Ne3 Ne4 Neb Nel Ne2 Ne3 Ne4 Neb
1 B1 B16 B11 B6 B1 B1 B16 B11 B6 B1
2 B2 B17 B12 B7 B2 B2 B17 B12 B7 B2
3 B3 B18 B13 B8 B3 B3 B18 B13 B8 B3
4 B4 B19 B14 B9 B4 B4 B19 B14 B9 B4
5 B5 B20 B15 B10 B5 B5 B20 B15 B10 B5
6 B6 B21 B16 B11 B6 B6 B21 B16 B11 B6
7 B7 B22 B17 B12 B7 B7 B22 B17 B12 B7
8 B8 B23 B18 B13 B8 B8 B23 B18 B13 B8
9 B9 B24 B19 B14 B9 B9 B24 B19 B14 B9
10 | B10 B25 B20 B15 B10 B10 B25 B20 B15 B10
11 | B11 B1 B21 B16 B11 B11 B1 B21 B16 B11
12 | B12 B2 B22 B17 B12 B12 B2 B22 B17 B12
13 | B13 B3 B23 B18 B13 B13 B3 B23 B18 B13
14 | Bl14 B4 B24 B19 B14 B14 B4 B24 B19 B14
15 | B15 B5 B25 B20 B15 B15 B5 B25 B20 B15
16 | B16 B6 B1 B21 B16 B16 B6 B1 B21 B16
17 | B17 B7 B2 B22 B17 B17 B7 B2 B22 B17
18 | B18 B8 B3 B23 B18 B18 B8 B3 B23 B18
19 | B19 B9 B4 B24 B19 B19 B9 B4 B24 B19
20 | B20 B10 B5 B25 B20 B20 B10 B5 B25 B20
21 | B21 B11 B6 B1 B21 B21 B11 B6 B1 B21
22 | B22 B12 B7 B2 B22 B22 B12 B7 B2 B22
23 | B23 B13 B8 B3 B23 B23 B13 B8 B3 B23
24 | B24 B14 B9 B4 B24 B24 B14 B9 B4 B24
25 | B25 B15 B10 B5 B25 B25 B15 B10 B5 B25




I'pynna UY5-14 M:

Ne | BapuanTel 3anau qomamrsero 3agaaus Nol | BapuanTsl 3amau nomamisero 3aganvsi No2
Nel Ne2 Ne3 Ne4 Neb Nel Ne2 Ne3 Ne4 Neb
1 B1 B11 B6 B1 B21 B1 B11 B6 B1 B21
2 B2 B12 B7 B2 B22 B2 B12 B7 B2 B22
3 B3 B13 B8 B3 B23 B3 B13 B8 B3 B23
4 B4 B14 B9 B4 B24 B4 B14 B9 B4 B24
5 B5 B15 B10 B5 B25 B5 B15 B10 B5 B25
6 B6 B16 B11 B6 B1 B6 B16 B11 B6 B1
7 B7 B17 B12 B7 B2 B7 B17 B12 B7 B2
8 B8 B18 B13 B8 B3 B8 B18 B13 B8 B3
9 B9 B19 B14 B9 B4 B9 B19 B14 B9 B4
10 | B10 B20 B15 B10 B5 B10 B20 B15 B10 B5
11 | B11 B21 B16 B11 B6 B11 B21 B16 B11 B6
12 | B12 B22 B17 B12 B7 B12 B22 B17 B12 B7
13 | B13 B23 B18 B13 B8 B13 B23 B18 B13 B8
14 | B14 B24 B19 B14 B9 B14 B24 B19 B14 B9
15 | B15 B25 B20 B15 B10 B15 B25 B20 B15 B10
16 | B16 B1 B21 B16 B11 B16 B1 B21 B16 B11
17 | B17 B2 B22 B17 B12 B17 B2 B22 B17 B12
18 | B18 B3 B23 B18 B13 B18 B3 B23 B18 B13
19 | B19 B4 B24 B19 B14 B19 B4 B24 B19 B14
20 | B20 B5 B25 B20 B15 B20 B5 B25 B20 B15
21 | B21 B6 B1 B21 B16 B21 B6 B1 B21 B16
22 | B22 B7 B2 B22 B17 B22 B7 B2 B22 B17
23 | B23 B8 B3 B23 B18 B23 B8 B3 B23 B18
24 | B24 B9 B4 B24 B19 B24 B9 B4 B24 B19
25 | B25 B10 B5 B25 B20 B25 B10 B5 B25 B20




Jdomaimnue 3aganus

Jlomamnee 3aganue Nel 3anaua Nel
Hcxonnble JaHHBbIE

Ne WNurencuBHocts | 3arpyska OA | [lapamerp Opinanra ITapamerp Opnanra
BapuanTa | BXOJHOTO MOTOKA MHTEPBAJIOB BPEMEHHU | HHTEPBAJIOB BPEMEHH
3asBok (1/c) BXOJHOT'O TIOTOKA o0cyKUBaHUS
B1 1 0,05 1 1
B2 2 0,1 1 2
B3 3 0,15 1 3
B4 4 0,2 1 4
B5 S) 0,25 1 S)
B6 6 0,3 1 6
B7 7 0,35 1 7
B8 8 0,4 1 8
B9 9 0,45 1 9
B10 10 0,5 1 10
B11 11 0,55 1 1
B12 12 0,6 2 1
B13 13 0,65 3 1
B14 14 0,7 4 1
B15 15 0,75 S) 1
B16 16 0,8 6 1
B17 17 0,85 7 1
B18 18 0,9 8 1
B19 19 0,95 9 1
B20 20 0,05 10 1
B21 21 0,1 1 1
B22 22 0,2 2 2
B23 23 0,3 3 3
B24 24 0,4 4 4
B25 25 0,5 5 5




Jlomamnee 3aganue Nel

3agaua Ne?2

HcxoaHble JTaHHbIE

Ne WNurtencuBnocts | Kon-Bo 3arpy3ka | Ilapametp Opnanra | BeposTHOCTb
Bapuanrta | BxoaHoro notoka | OA OJHOTO WHTEPBAJIOB IMOBTOPHOM
3asBok (1/c) OA BpPEMEHU 00paboTku
o0cyKUBaHUS 3asBOK B OA
Bl 1 1 0,05 1 0,8
B2 2 2 0,1 1 0,8
B3 3 1 0,15 1 0,6
B4 4 2 0,2 1 0,6
B5 S) 1 0,25 1 0,5
B6 6 2 0,3 1 0,5
B7 7 1 0,35 1 0,4
B8 8 2 0,4 1 0,4
B9 9 1 0,45 1 0,3
B10 10 2 0,5 1 0,3
B11 11 1 0,55 2 0,2
B12 12 2 0,6 2 0,2
B13 13 1 0,65 2 0,1
B14 14 2 0,7 2 0,1
B15 15 1 0,75 2 0,1
B16 16 2 0,8 2 0,1
B17 17 1 0,85 2 0,1
B18 18 2 0,8 2 0,05
B19 19 1 0,1 2 0,5
B20 20 2 0,2 2 0,5
B21 21 1 0,2 1 0,8
B22 22 2 0,3 2 0,5
B23 23 1 0,3 3 0,6
B24 24 2 0,4 4 0,5
B25 25 1 0,5 S) 0,3

10




Jlomamnee 3aganue Nel

HcxoaHble TaHHBIE

3agaua Ne3

No Nurencusnocts | Kon-Bo 3arpy3ka onHoro | Emkxocts Oydepa
BapuanTa | BXogHOro notoka | OA OA
3asBok (1/c)
B1 1 1 0,25 1,2,3
B2 2 2 0,25 1,2,3
B3 3 1 0,3 1,2,3,
B4 4 2 0,3 1,2,3
B5 5 1 0,35 1,2,3
B6 6 2 0,35 1,2,3
B7 7 1 0,4 1,2,3
B8 8 2 0,4 1,2,3,
B9 9 1 0,5 1,2,3
B10 10 2 0,5 1,2,3
B11 11 1 0,55 1,2,3
B12 12 2 0,55 1,2,3
B13 13 1 0,6 1,2,3,
B14 14 2 0,6 1,2,3
B15 15 1 0,65 1,2,3
B16 16 2 0,65 1,2,3
B17 17 1 0,7 1,2,3
B18 18 2 0,7 1,2,3,
B19 19 1 0,75 1,2,3
B20 20 2 0,75 1,2,3
B21 21 1 0,8 1,2,3
B22 22 2 0,8 1,2,3
B23 23 1 0,85 1,2,3,
B24 24 2 0,85 1,2,3
B25 25 1 0,9 1,2,3
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Jlomamnee 3aganue Nel

HcxoaHble JaHHBbIE

3amaua Ned

Ne Nurencusnocts | Kon-Bo HNuTencuBHOCTD BepostHoCTH 1Tepexo10B 3asBOK
Bap | BxogHoro OA 00paboTKH 3a5BOK | MEXIY (a3zamu
MOTOKA 3asBOK | B (hazax B OA ¢a3 (1/c)
(1/c)
l 2 3 1 2 3 PlZ P13 P21 P31 801X
Bl |1 1 |1 |1]30 |20 10 0,8 02 |05 |1 0,5
B2 |1 1 |1 |1]25 |15 10 0,8 02 |05 |1 0,5
B3 |1 1 |1 |1]20 |20 10 0,8 02 |05 |1 0,5
B4 |1 1 |1 |1]15 |10 10 0,8 02 |05 |1 0,5
B5 |1 1 |1 |1]10 |10 5 0,8 02 |05 |1 0,5
B6 |1 1 |1 |1]30 |20 10 0,7 03 |04 |1 0,6
B7 |1 1 |1 |1]25 |15 10 0,7 03 |04 |1 0,6
B8 |1 1 |1 |1]20 |20 10 0,7 03 |04 |1 0,6
B9 |1 1 |1 |1]15 |10 10 0,7 03 |04 |1 0,6
B10 |1 1 |1 |1]10 |10 5 0,7 03 |04 |1 0,6
B11 |1 1 |1 |1]30 |20 10 0,6 04 |05 |1 0,5
B12 |1 1 |1 |1]25 |15 10 0,6 04 |05 |1 0,5
B13 |1 1 |1 |1]20 |20 10 0,6 04 |05 |1 0,5
B14 |1 1 |1 |1]15 |10 10 0,6 04 |05 |1 0,5
B15 |1 1 |1 |1]10 |10 5 0,6 04 |05 |1 0,5
B16 |1 1 |1 |1]30 |20 10 0,5 05 |04 |1 0,6
B17 |1 1 |1 |1]25 |15 10 0,5 05 |04 |1 0,6
B18 |1 1 |1 |1]20 |20 10 0,5 05 |04 |1 0,6
B19 |1 1 |1 |1]15 |10 10 0,5 05 |04 |1 0,6
B20 |1 1 |1 |1]10 |10 5 0,8 02 |04 |1 0,6
B21 |1 1 |1 |1]15 |10 5 0,8 02 |05 |1 0,5
B22 |1 1 |1 |1]15 |10 5 0,7 03 |05 |1 0,5
B23 |1 1 |1 |1]15 |10 5 0,6 04 |05 |1 0,5
B24 |1 1 |1 |1]15 |10 5 0,5 05 |05 |1 0,5
B25 |1 1 |1 |1]15 |10 5 0,6 04 |05 |1 0,5
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Jomamnee 3aganue Nel 3apaua Ned
HcxoaHble JaHHBbIE

No MHTEHCHBHOCTH BXOJHOTO MoToKa | CpemHee BpeMst 00CTyKHBaHHUS
BapuanTa | 3asBok (1/c) 3asBOK (C)

1-p1it 2-oi1 1-p1it 2-oi1

PUOPHUTET PUOPHUTET IPUOPHUTET IPUOPHUTET
B1 1 1 0,1 0,15
B2 1 2 0,15 0,2
B3 1 3 0,15 0,2
B4 1 4 0,1 0,2
B5 1 5 0,1 0,12
B6 1 1 0,1 0,2
B7 1 2 0,15 0,25
B8 1 3 0,15 0,25
B9 1 4 0,05 0,2
B10 1 5 0,2 0,12
B11 1 1 0,1 0,25
B12 1 2 0,15 0,25
B13 1 3 0,15 0,25
B14 1 4 0,1 0,15
B15 1 5 0,25 0,12
B16 1 1 0,1 0,5
B17 1 2 0,15 0,35
B18 1 3 0,15 0,25
B19 1 4 0,1 0,15
B20 1 5 0,3 0,12
B21 1 1 0,4 0,5
B22 1 2 0,2 0,25
B23 1 3 0,1 0,2
B24 1 4 0,1 0,2
B25 1 5 0,2 0,12

IIpumeuanue

[Tocne pemeHns HCXOMHOM 3a1a4y IIPUOPUTETHI IOMEHATh MECTAMU U IIOBTOPHO PELIUTH 3a7ady
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JlomamrHee 3aganue Ne2 3anaua Nel

HcxoaHble JaHHBbIE

Ne KonnuectBo KomugectBo | Cpennee Bpems 06paboTku 3a1Bok B OA
Bap |3asBok B da3 B oJHOKaHanbHOM MHOrodasnoit CeMO (c)
3aMKHYTOM1 3aMKHYTOMN
CeMO CeMO
1¢aza | 2 daza | 3dasza | 4 dpaza | 5 daza
Bl |5 5 1 1 2 2 2
B2 |5 5 1 1 1 2 2
B3 |6 5 1 1 1 2 2
B4 |7 5 1 1 1 2 2
B5 |8 5 1 1 2 2 2
B6 |9 5 1 1 2 2 2
B7 |10 5 1 1 2 2 2
B8 |11 5 1 1 2 2 2
B9 |12 5 1 1 2 2 2
B10 | 15 5 1 1 2 2 2
B1l1 |5 5 1 1 1 2 3
B12 |5 5 1 1 1 2 3
B13 |6 5 1 1 1 2 3
B14 |7 5 1 1 1 2 3
B15 |8 5 1 1 1 2 3
B16 |9 5 1 1 1 2 3
B17 |10 5 1 1 1 2 3
B18 |11 5 1 1 1 2 3
B19 |12 5 1 1 1 2 3
B20 | 15 5 1 1 1 2 3
B21 |5 5 1 1 2 3 4
B22 |5 5 1 1 2 3 4
B23 | 6 5 1 1 2 3 4
B24 | 8 5 1 1 2 3 4
B25 | 10 5 1 1 2 3 4

JlomamHee 3aganue Ne2 3agaua Ne2

HcxoaHble JaHHBbIE

Hcxonuble JaHHbIe COOTBETCTBYIOT 3a1aue Nel, Ho 5-as dasa comepxut nBa OA, npu 3ToM
cpenHee BpeMst 00paboTKH 3asBOK B KaxaoM OA cocrasisieT 4 c.

Jomamrnee 3axanue Ne2 3agaua Ne3

HcxoaHble JaHHbIE

Ncxonuble nanHbie COOTBETCTBYIOT 3a1aue Nol, HO 3a7auy pelnuTh METOJIOM «y3KO€ MECTO»

JlomamHee 3aganue Ne2 3anaua Ned

HcxoaHble JaHHBbIE

Hcxonubie JaHHbIe COOTBETCTBYIOT 3a7aue Nel, HO 3a7auy pemmTh METOI0M «OanaHca».

JlomamHee 3aganue Ne2 3agaua NeS5

HcxoaHble JaHHBbIE

Vcxonuble JanHbIe COOTBETCTBYIOT 3a7aue Nel, HO 3agauy pemuTh pa3HbIMU METOJIAMH U
CPAaBHUTBH IIOJIy4CHHBIC PE3YJIbTATHI.
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CrnpaBoyHble MaTePHAJIbI K BHITNIOJHEHHI0 JOMAIIHUX 3a1aHUH
Jlyist oncaHus BXOJHBIX U BBIXOAHBIX JaHHBIX Mojaeneit CMO OyneM UCmosib30BaTh

cienyomnme 0003HaYCHHUSI.
A - HHTEHCHBHOCTH BXOIAIIEro MOTOKa 3asBoK B CMO:

J - THTEHCUBHOCTb 00CITyX1BaHUs 3aBOK B OA;

t, = 1/ 1 - cpennee Bpems obcykuBanus 3agB0K B OA,;

C- YHCJIO 0OCTYXHMBAIOIIKX allapaToB, BXoAsAmuX B coctaB CMO;
p=Al(C-u) - sarpyska obcnyxusatomero anmnapatra CMO;
Q= Al M - cymmapHas 3arpyska Bcex OA; Bxoxamux B CMO;
M - yucno Mect oxugaHus 3asBok B ouepean CMO;

P

0" BeposiTHOCTH pocTost CMO, B CMO HeT HU OAHOM 3asBKH;

Pi - BEPOATHOCTB, uTo B CMO, B 04epein 1 Ha 00CIyKUBAaHUH, | - 3a5BOK;
PC j ~ BEPOATHOCTB, HTO 3aHATHI BCE «C» OA u | - 3a5B0OK B 0uepe/y;

PW - BCPOATHOCTb OXKUJAHUSA 3asBKOI HaJaja O6CHy)KI/IBaHI/ISI;

P

omKk - BCPOATHOCTL OTKAa3a 3a4BKC B O6CJIy)KI/IBaHI/II/I;
/IOI’I’IK - THTCHCHUBHOCTD IMOTOKA 3as1BOK, KOTOPbIM OTKAa3aHO B OGCJIY)KI/IBaHI/II/I

lc - MHTEHCUBHOCTH ITOTOKA 3as1BOK, noctymnatomux B CMO Ha o6cnyxuBaHue

U - xosdpumuent ucnomnszopanus OA nas CMO ¢ orpaHMYeHHOM 0Yepembio;

Q - cpenHee uMCIIO 3a5ABOK B O¥epeM HA 0OCTY)KUBAHHUE;

L - cpennee uucno 3asBok B CMO, T. €. B o4epeau U Ha 00CITY)KMBAHWHY;
W - cpennee Bpems HaxoxaeHus 3as1B0K B ouepemu CMO;

T - cpemnee Bpems npeObiBanus 3as180k 8 CMO.

DQ - JIUCTIEPCHS YMCIIa 3aBOK B ouepean CMO; DL - aucniepcus yucha 3asssok B CMO);

DW JUCTIEpCUsl BpEMEHH HAXO0KIEHMs 3asBOK B ouepeau CMO,;

D - nucnepcust BpeMeHu npeObiBaHus 3asiBOk B CMO;

T

g, A - COOTBETCTBEHHO OTHOCHUTENIbHAS M A0COTIOTHAS npormyckHas cnocoornocts CMO,;
P (tOQfC‘ < 1) - BEpOsITHOCTB, Y4TO BpeMsl OKU/IaHUSI 3asiBKU B OY€PEIH MEHbIIIE (t)

P (tn 6 < t) - BEPOSTHOCTb, YTO BpEMs npeObiBanus 3asBki B CMO MeHbIIe (t)
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IIpunioxenne 1
OcHoBHbIe popMmyJibl 1Jsi aHaau3a 6azoBeix CMO

Ne CMO M/M/1 CMO M/M/2
1 3arpy3ka o0CITy)KHBAIOIIEro anmapara
p=Alu p=Al2-p) p=Alu=2p
2 BeposiTHOCTH TpOCTOSE 0OCITY>KMBAIOIIETO armnapara
Py=1-p Fy =@A-p)I1+p)
3 BeposTHOCcTh, uto B CMO, | - 324B0K
[ |0 -
R=Pyp P =((p'/2'.!)P0 ecmm i = 1,2
[
R =—"—Py  comi=345.
2! .21
4 Cpennee 4ncio 3asBOK B 04epeId Ha 00CITy)KUBAaHHE
2 3
2.
Q=2F_ Q= _Pz
1-p 1-p
3) Cpennee uncio 3as8ok B CMO , B ouepenu 1 Ha 00CITy)KUBAaHUH
L=—F_ L=_2P_
—p 1_ p2
6 Hucnepcus uncia 3asBok B ouepean CMO
D _pP+p-p?) D _2p3+2p-p%)
O -py O a-p??
7 Hucnepcus uncna 3asBok B CMO
D, = 5 D :2p-(1+p2)
(1-p) L™ 0 p2)?2
8 Cpennee Bpemsi Hax0XkaeHUA 3as1BOK B ouepean CMO
2
W P p
d-p)-u W=y —
- p?)-u
9 Cpennee Bpemst npeObiBanus 3asB0k B CMO
1 1 1
T= - T-—_ =+
A-p)-u (u-2) (1- p2)- i
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Ipunnoxenue 2
®opmyasl ans anaauza CMO M/G/1, G/G/1 u M/M/C

HaumenoBanue ¢hopmysbl

Bun dpopmyns

®opwmyna [lomnsueka- XuHYMHA 1)1 OLEHKH
KoJm4ecTBa 3asBokK B ouepeau CMO M/G/1

o (1+v02)p2

2(1-p)
®opmyna daitHOepra IS OLIEHKH (v2 n v2)p2
KomyecTBa 3asBok B ouepenu CMO G/G/1 Q= %
—-p
dopmyna Uil pacyeTa KOJMYeCTBa 3asiBOK B L=Q+ o)
onHoka"HanbHOM CMO, HaXOQAIIUXCS B
ouepear U Ha 0OCITy>KUBAaHUH.
®opmyiel JInTria Q =1-W L=A-T

[TpubnuxeHHsle GOPMYIBI IS OLICHKH C. c+l D
XapaKTePUCTHK (QYHKIIMOHUPOBAHUS = 2% c L=Q+cC P = C
MHOTokaHaiabHeIXx CMO Tuma M/M/C . 1-p P
[pumeuanne. [Ipu C=1 u C=2 GpopMynsl TOYHBIC pC 1

* 1 Cy.., o Cy

d-p")-u d-p")-u
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punnoxenue 3
Anaym3 pa3oMKHYTbIX CMO ¢ o0paTHO¥ CBA3BIO

A EblX p
- {
2 A ox £ P
A
OA

P - BEPOATHOCTbH MOCTYIUICHHUS 3asIBOK MOCTE 00CTy>KUBaHUs CHOBa Ha Bxol. CMO
A - UHTEHCHUBHOCThH BXOJTHOTO MOTOKA. Al - HHTEHCUBHOCTH OOCTYKHBAHUSI.
to - cpeqiHee BpeMsi 00CITy)KMBaHUS 3asBKU t,=1/pu

CocTaBisIOT ypaBHEHHE JJIsl TOTOKOB, MOCTYMAOIMUX Ha BXxo Oydepa CMO u BBIXOIAIIMX U3
OA CMO, xoTopoe uMeeT BU/I;
A+ hgprx - P = Agpix

Pemraror ypaBHEHUE M MOTYYAOT  Agyy =,

A
1-p

[To3TOMY BXOHOI MOTOK 3asBOK B TOUKE A OyJeT Lex = 1_L = Aeat

I'me @ =1/(1—p) kommuecrro Bxo0B 3asBki B CMO 3a Bpems e IpeGbIBAHMS B CHCTEME
[TosToMy muist cranmonapHoro pexuma ¢pyHkuuonupoanuss CMO M0mKHO OBITH BBITOTHEHO!

hox _ Moo
[ [

Ecnu okaxercs, uto p 2110 cnenyer M3MEHHUTh HCXOJHBIE ITAPAMETPHI.

ClelyIolee yCIOBUE P = =A-a-t, <1

Cpennue BpeMeHa OKuAaHus U pedbiBanus 3asB0k B CMO ompenenstor 1o Gopmyiam Juist
CMO M/M/1, Ho 5TH BpeMeHa YMHOXKAIOT Ha O .
B sToMm ciyuae xapakrepuctuku pynkiponupoBanus CMO umMeroT BUua

2
Q=+L— L=~ w=""a-0/% T=L a-L/2

Mpumep. Onpenenmuts xapakrepuctuku CMO M/M/1 nipu clieayronux HCX0AHBIX JaHHBIX:

A =4 sanexulc  p=10 samsox /¢ P =0.5 . mpuosrom to =1/pu=01c

Pemenune 1.0npenernsieM BXOJHOM MOTOK 3asBOK, MOCTYIAOLIN B Oydep.
Aegx =A1(1-p)=4/(1-0,5)=8 sans0x | ¢

2.0mpenenseM KOJMUECTBO MPOXO0I0B 3asBKoi Oydepa u OA 3a Bpems npeObIBaHUS B CUCTEME.
a=1/(1-p)=1/(1-05)=2.

3. Ompenemstem sarpysky OA CMO.  p=Agy /p=0a-r-t;=2-4-0,1=0,8

4. OmpenensieM KOJMYECTBO 3asBOK B ouepeau u B CMO, cootBercTBeHHO Q 1 L .

Q=p2/(1-p)=0,64/(1-0,8)=3,2sanexu L =Q+p =4sanexu

5. OmpenensieM cpejHUE BpeMEHa OXKHUIaHHS 3asABOK B odepenu u npedbiBanus B CMO.

W=Q/A=3,2/4=0,8¢c T=L/A=4/4=1c

6. BeimosiHsieM poBepKy MPOBEACHHBIX PacyeToB.
T=W+a-t,=08+2-0,1=1c¢
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IIpunaoxenue 4
IMoka3aTenu onenkn kayecrBa pynkuuonnposanuss CMO M/M/1/m

Ne [Tokazarene CMO M/M/1/m
1 3arpyska obciyxkuBatoniero annapara P = A/ i
2 BeposTHOCTB IPOCTOS 0OCITY)KHBAOLIETO arapara
__(-p)
"0 = m+2
-7
3 BeposTHOCTB, uT0 B CMO, | - 32sB0K
p_(=p)p
I m+2
-p""")
4 BeposiTHOCT OTKa3a 3asBKaM B 00CITY)KHBaHUU
m+l  m+2
P - P _ (p — P )
OmK — "m+1~ m+2
-7
5 WHTEHCHBHOCTB MMOTOKA OOCTY)KEHHBIX 3asBOK
Ae = (A= Pomx) -4
6 KosddunmenT nucnonp3oBanus 00CITyKUBAIOIIETO anrapara
U=A/Tu=01-Px)p
7 Cpennee yncio 3a1BOK B OYeped Ha 00CTy)KUBaHUE
p2 -[l—pm -(m+1)+m-pm+1 ]
a-p™?)-1-p)
8 Cpennee uncino 3as80k B CMO
s p-[l—(m+2)pm+l+(m+1)-pm+2 ]
= + =
1-p™?)-1-p)
9 Cpennee Bpemsi Hax0xJIeHUs 3asBOK B ouepenu CMO
m-+1
9 p @™ 1
o " -p)  a-p™ly T u
10 Cpennee Bpemst npeObiBanus 3asB0k B CMO

m+1
T—L:[ 1 _(m+1)p

L ].l
@-p) @-p™hy

e
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IIpnaoxenue 5
IMoka3aTenu onenkn kayecrBa pynkuuonnposanuss CMO M/M/2/m

Ne [Tokazarers  CMO M/M/2/m
1 3arpy3ka 00CITyXHBAIOILETo anrapara
o A
p == —
2 2u
2 BeposTHOCT IPOCTOST 0OCITY)KMBAOLIETO arapara
p__ (d-p)
0" m+3
d+p-2p"""")
3 BepostHocTh, uto B CMO, | - 3a8B0K
_2.50.
R=2p "R
4 BeposiTHOCTh 0TKa3a 3asiBKaM B 00CITy)KHBaHUH
0 b B (zpm+2 _ 2pm+3)
OMK = 'm+2 m-+3
d+p-2p"""")
5 HHTEHCHBHOCTB IMOTOKA OOCTY)KEHHBIX 3asBOK
m+2
1+p-2 )
A =QA=Fomi)-A= P Pm+3 A
d+p-2p""")
6 Koaddunment ncnonpzoBanus 00CIy>KUBAIOIIETO annapara
U=2/12p=00-PFomi)-p
7 Cpennee yncio 3a1BOK B OUepead Ha 00CTy)KUBaHUE
m+4 m+3_ m+3 . 3
2-(M- -m- - +
Q= (m-p P é;3 P°)
1-p)-A+p-2p""")
8 Cpennee uncno 3as8ok B CMO
_ S m+2 _Am+3
L:Q+2U:2 2(m+3)-p +2(m+2§ Jo, D
(L-p)- L+ p—2p"")
9 Cpennee Bpemsi Hax0xJIeHUs 3asBOK B ouepenu CMO
m+3 m+2 m+2, 2
Wl _Mmp "-mp T -p "+p
A m+2
& (A-p)U+p-2p"")p
10 Cpennee Bpemst npeObiBanus 3asB0k B CMO

L (m+2)p™3-m+3)p™? 11
o (A-p)-(+p-2p"2) .

T=
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IIpnio:xenue 6
IToxa3atenu oneHku kayecrsa pyHkuuonuposanuss CMO
M/M/1/m u M/M/2/m upu p =1

Ne CMO M/M/1/m CMO M/M/2/m
1 BeposiTHOCTB 0TKa3a 3asiBKaM B 00CTyKMBaHUU
Py =1/(M+2) Py = 2/(2m +5)
2 KoadduuneHT ncnoap3oBanus 00CIyKHBAIOIIETO anmapara
_(m+1) ~(2m+3)
(m+2) (2m +5)
3 VHTEeHCUBHOCTB MMOTOKA OOCIYXEHHBIX 3a5BOK
C:(m+1)-l AC:(2m+3)%
(m+2) (2m+5)
4 Cpennee yncio 3asBOK B 04epein Ha 00CIy:KUBaHUE
Q_m-(m+1) Q_m-(m+1)
2-(m+2) (2m+5)
5} Cpennee uncino 3asaBok B CMO
I__(m+1) I__(m+2)-(m+3)
2 (2m +5)
6 Cpennee Bpemsi HaxXoxJIeHU 3asBOK B ouepenu CMO
W= m _m (m+1)
2-u 2m+3)-u
7 Cpennee Bpemst npeObiBaHus 3asB0k B CMO
T_(m+2) T_(m+2)-(m+3)
2-u (2m+3)-2-u
8 OTtHOocuTenbHAg TpomycKHas criocodHocTs CMO
_(m+1) _(2m+3)
(m+2) (2m+5)
9 AbcomoTHas mponyckHasi cocodHocts CMO
A:(m+1)-i A:(2m+3)-i
(m+2) (2m+5)
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IIpunioxenne 7
Ouenka xapakTepucTuk GQyHKINOHUPOBAHUS
PAa30MKHYTBIX ceTeil MaccOBOro 00CJIy:KMBAHHUA ¢ 00PATHBIMHU CBA3SAMU
Hcxoaubie nannbie. PaccmarpuBaembie CeMO moctpoensl Ha ocHoBe CMO tuma M/M/C
Y UMEIOT: CJIEYIOUINE TTapaMeTphbl:
A - MTHTEHCUBHOCTBH BXOJHOT'0 MOTOKa 3agBOK B CeMO;

Mj - MHTCHCHBHOCTB obciyxuBaHwust 3asBok B OA i-oit CMO B cocraBe CeMO, rae 1 =1,2,...n;

Cc. - koauuectBo OA B cocrtase i-oii CMO;

N - komuuectBo CMO B coctraBe CeMO:;

H Pi

ITopsinok pacyera xapakrepucTuk pyHkuuoHuposanusa CeMO.
1. Jna xaxnoit CMO cocTaBisioT ypaBHEHHE BXOAHBIX U BBIXOJIHBIX IOTOKOB, OIKCHIBAIOIIEE
B CTallMOHApHOM pexume ¢pyHkunonuposanue 3toii CMO u CeMO B uesnom.. [lomyqaror

- MaTpHIla BEPOSITHOCTEH mepexoa 3asBok u3 i -oii CMO B | -yto CMO;

CHCTEMY U3 N ypaBHEHHH, COJICp)KaIyl0 B KaueCTBE HEM3BECTHBIX 3HaUeHus A, ,rae i=1,2..n

2. BBogsT o003HaUeHUE ﬂ“i = aiﬂ, , TAE ¢ — KOJIMYECTBO BXOJIOB 3as5BKH B I-tyto CMO 3a

Bpemsi ee npeObiBanus B CeMO, 1=12..n.

3.Pemaror noay4eHHy0 CUCTEMY YpaBHEHMI U ONPEIEIIIOT 3HAUCHUs BceX KO3 (UIIMEHTOB
aj, tae. i=12..n

4 BBIYUCHSIIOT THTEHCUBHOCTH BXO/IHBIX TTOTOKOB 3asBOK B Kax1yro CMO no popmyre .
Al = alﬂ, raec | :1,2n (H?l)

4. OnpenensioT HaTM4Me CTAl[MOHAPHOTO pexuMa (GyHKIHOHHpoBaHus Kaxaoi CMO, a
cnenoBatenibHOo 1 CeMO B nenoM, 1o gopmyie:

pl =(ﬂ.r| tl)/CI <1 rac i=1,2,..n (H?Z)

Ecmu ycnosue (I17.2) BeimonHsieTcs], TO CTalMOHApHBINA peskuM QyHkmonuposanus CeMO
cymecTByeT. [lepexonsT K mi1.6 .1 onpeaensoT XapakTepUuCTUKU (GYHKITMOHUPOBAHUS KaXKION
CMO un CeMO B uenom.

Ecnu ycnosue (I17.2 ) He BBINIOTHSIETCS, TO MEPEXOIAT K IMIT.5
5. Cranmonaphsiii pexuM (pyHkunonupoanus CeMO oTcyTcTByeT M HEOOXOAMMO BHECTH
KOPPEKTHBBI B PEKUM ee (YHKIHOHHpOBaHUA. [|Jis 3TOro, B 3aBUCUMOCTH OT ITOCTABJICHHOM
LIEJIN MCCIIEN0BAHUS U UMEIOILIXCSI BO3MOYKHOCTEH, CIIEYET BBIIOIHUTD OJIHY UM HECKOJIBKO
CHEAYIOUIMX PEKOMEHAAIUI
- YMEHBIIUTHh HHTEHCUBHOCTh BXOJIHOI'0 NMOTOKA 3as1BoK B CeMO,;

- YBEIMYUTh HHTEHCUBHOCTH 00CITy)kHBaHUs 3a1BOK B Tex CMO, mist kotopbix ycnosue (I17.2)
HE BBINOJIHSETCH,;

- yBenuuuth uncio OA B tex CMO, mwist kotopsix yeiosue (I17.2) He BbIOHSAETCS;

- U3MEHUTH aNropuT™M 00paboTku 3as1BOK B CeMO 3a cueT KOpPPEeKTUPOBKU BEPOSTHOCTEH
Iepexojia 3a1BoK Mexay oraesnbHbiMu CMO.

ITocne 3TOr0 HEOOXOIMMO IPOBECTH BCE pacyeThl 3aHOBO, HayHMHAas ¢ mi.l

6. Omnpenensior XxapakTepucTuku ¢pyHKunoHupoBanus otaenbHbIXx CMO u CeMO B 11esioMm 1o
cleayromuM Gopmynam:

ci+1
pi =4 )/ Q z% Li=Qi+Ci‘Pizl—é_
1—pi' 1_pil
G
~ P ~ 1 R
Wi ~—¢ i~ T_Z_I:Ti
A-p") - 4 A-p;") - "



Ipunoxenue 8
Anasm3 pa3oMkHYTbIX CMO ¢ npuopureramu
PasnuuaroT nBa BUJa IPUOPUTETOB!

e OTHOCUTENBHBIE IPHOPHUTETHI — O€3 MPEPhIBAHUS HAYATOTO 0OCTY)KMBAHUS 3aIBKH
HHU3IIEr0 IPUOPUTETA.

e AGCOJIIOTHBIE TPUOPUTETHI — MPH MOCTYIIJICHUU 3asBKH 00Jiee BEICOKOTO NMPHOPUTETA,
TEKyIIast 3asiBKa MpeKpamiaeT 00CIy>KUBAThCS U MOCTYMAeT B HAYajI0 OYepean CBOETO
MIPUOPUTETA.

@dopmynbl A1 pacyera MpPUOPUTETHBIX cucteM Buma M/G/1l, korma BXOJHOW MOTOK
IIyaCCOHOBCKUH, 00CTy>)KUBaHUE MPOU3BOJIbHOE ¢ OMHUM OA |, UMEIOT CIeTyIOLIHI BHUL.
O0cayxnBanue 0e3 NPHOPUTETOB.

n 2
2(1-p)

W - cpennee BpeMs oxxunanus 3a1BOK B OUepeIn

OTHocuTeIbHbIC TPHOPHUTETHI.

é}l piti (l+ Uiz)

k ~ k—1 k
2(1_ &’ ‘J[l_ig P ‘}

Wk - cpemHEe BpeMs OKHIAHHMA 3agBOK K - ro TIpmopuTeTa B ouepeu

W

k — HOMep paccmarpuBaemoro npuoputera, k =1,n
1 — BbICIIMI TPHOPUTET N — HU3MUN TPUOPUTET

Ecnn BXOIHON MOTOK MyaCCOHOBCKHUH, a 00CITY)KMBAaHHE SKCIIOHEHIIMAIBHOE Vi =1, 1o

st CMO tuna M/M/1 gopmynbl Ui OLIGHKH CPEIHEr0 BPEMEHH OXXHIAHUS CYLICCTBEHHO
YIPOILAIOTCA U UMEIOT CIIENYIOINN BU!
Pyt +pyet
w AAbtPh

JUyist IBYX KJIACCOB MPHOPHUTETOB 3asIBOK:
1 _
(1-py)

w.—_ Phtrh
(LﬁﬁxLﬁﬁ‘pﬂ

2

JIJ1st TpeX KIIacCOB MPHOPHUTETOB 3asBOK:
w it Pt eh
=
(t-py)

G B e B Bl B
> (1-py)(2-p-py)
VR B Bl B - W
3 (-p-py)(-py—py—r3)
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AOCOJIIOTHBIE IPHOPUTETHI
k-1 K 5
2, pitk 2., Pt (1+Ui )

W o=_1=1 n =1

k k-1 k—1 Kk
[1_ 2 Pi] 2{1_ 2 Pi][l__z Pi]
1=1 =1 =1

Wk - cpezmHee BpeMs OJKUIAHMS 3aBOK K - T0 IpHOpHUTETa B 04epeIu

Ecnu BXOIHOW MOTOK MyaCCOHOBCKHUH, a 00CITY)KMBAaHHE SKCIIOHEHIIMAIBHOE Vi =1, 1o

st CMO tuna M/M/1 gopMysbl Ui OLIGHKH CPEIHEr0 BPEMEHH OXXHIAHUS CYLHICCTBEHHO
YIPOILAIOTCA U UMEIOT CIIENYIOINN BU!
AOCOITIOTHBIC TPUOPHUTETHI IS IBYX KIIACCOB 3asiBOK (BYX IPUOPHTETOB):

oty

(1_/91)
Pl PGP
(1_/01) (1_/01)(1_/01‘/02)

AOCOITIOTHBIE TPUOPHUTETHI ISl TPEX KJIACCOB 3asIBOK (TPEX NPUOPHTETOB)::
woo A
(-py)
Pl PGP
(1_ pl) (1_ pl)(l_ P Pz)
(Prrra) s mtpy gty
(L=py=py) (=P~ p,)(1- Py~ Py = p5)

3akon coxpanenusi KueiiHpoka

- 1714 3a5BOK 1-ro mpuopurera: W, =

- JUIA 3asBOK 2-TO NPHOPUTETA: W2 =

- 14 3a5BOK 1-ro mpuopurera

- JUIA 3aBOK 2-I'0 PHOPUTETA W2 =

- JUIs 3aBOK 3-I'0 PHOPUTETA W3 =

n
CoracHo 3aKoHy coxpanenus KineliHpoka, umeem: > piWi =p-W
=1

rae N - KOJU4eCTBO MPUOPUTETOB 3asIBOK, IIOCTYNAOIINX B CUCTEMY

P; — 3arpy3ka CMO 3asiBKamu i-0ro THIa

VVi - cpeHee BpeMsl OKUIaHUs 3asBOK 1-0r0 Tuma (IPUOPUTETA) B CUCTEME

n
P = Z Pi - cyMMapHas 3arpy3Ka CUCTEMbI 3asiBKAMHU 8cex munos
i=1
W — cpennee Bpemst 0kuIaHUs IPU OECIPUOPUTETHOM cHcTeMe 00CTyKUBaHUS

IIpu 5TOM CileyeT UMETh B BUY, YTO

Ti =Wi +1; T, - cpenHee Bpems peObIBaHMs 3as1BOK i-oro Tuna B CMO
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Mpumep s CMO M/M/1 ¢ aByms KilaccaMu HIPUOPHTETOB ONPEIACIUTH CPEIHUE
BpEMEHA OUJAHWS 3agBOK B OYEpPEAM U CPaBHUTh IIOJIyUYEHHBIE pE3YJIbTaThl C
0ecpUOPUTETHON TUCIMITTIMHON 00CTY)KUBaHUS.

Hcxonnble naHHBIE U PE3YIbTaThl PacueTOB NMPH OECHPUOPUTETHON 0OpabOTKU 3asBOK
npuseneHs! B Ta6n.I18.1, cronben 1
HcxonHple AaHHBIE W pE3yJbTaThl pPacyeToB Ui JBYX BapHaHTOB IPHOPUTETHON
00paboTKe 3armpocoB COOTBETCTBEHHO MpuBeeHbI B Ta0.[18, cronbmsr 2 u3.
. Tabnuna I18.1
Vcxonubie JaHHbIE U pe3yIbTaThl PACYETOB OECIIPUOPUTETHOM
Y IIPUOPUTETHON 00pabOTKHU 3a5BOK.

bes npuopureros BapuanT 1 Bapuant 2
1 2 3

M = 0,3 3asBKH/C M=031lc =1 1lc M=0251/c u =0,51/c
e s [ %2=0251/ 1,=05 1/c 22=03 Uc  u,=1 1/c
= He =5 OTHOCHTETHHBIC IPUOPHTETHI OTHOCUTENBHBIC IPUOPHTETHI
pr=hlpm =03 W; = 1,852 ¢ Wi =2,6¢
pZZAZ/:LlZZO’S W2:9,280C W2:13C

_ _ AOGCOIOTHBIE PUOPUTETHI AOCOITIOTHBIE IPUOPUTETHI
P=ptp, =08 Wi = 0,422 ¢ Wi=2c
W=6,5c W, = 10,14 ¢ W;=14c¢

ITpoBepka pe3ysbTaToB IO 3aKOHY coxpaHeHus Knelinpoka:  p,-W, + p, -W, = p-W
Bapuant 1 OtHOcuTenbubie mpuoputersl  0,3-1,852+0,5-9,28 =0,8-6,5 52=52
AOGCOIOTHBIE PUOPUTETHI 0,3-0,422+0,5-10,14=0,8-6,5 52=5,2

AHanmu3 pe3ynbTaToB, MPUBEACHHBIX B Ta01.I18 mokas3siBaeT, YTo HEMPaBUIbLHOE 33/1aHUE
MPUOPUTETOB MPUBOJIUT K TOMY, YTO CpPEJHHE BpeMEHa OKUAAHUS 3as8BOK 1-T0 U 2-T0 KiIaccoB
MPHOPUTETOB B OUEPEH, a CIEOBATEIBHO U CPeJHUE BpeMeHa ux npedsiBanus B CMO,
YBEJIMYHUBAOTCH.
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Hpunaoxenue 9
IIpaBuia 3agannsi NPUHOPUTETOB MPHU 00padoTke 3asasBok B CMO M/M/1:
[Tpuopwurersl 3asiBkaM 1pu ux oopadorke B CMO M/M/1 crnenyer 3aiaBaTh ¢ y4eToM
CJICAYIOIINX MPaBHIL:

1. IIpuopuTeTsl clienyeT 3aJaBaTh TaK, 4YT00bI Ui K-0ro mpuopuTeTa BHINOIHSIIOCH YCIOBUE:

ty <t .1 Torma OTHOCHTEIbHBIH HPHOPUTET JIydllle, YeM OECPUOPHTETHAS TUCLHIIIMHA

oOciy>kuBaHusi, a aOCOJIOTHBIN MPHOPUTET JTYUIlIe OTHOCUTEIILHOTO

2.C yaeroM croumocTy, mtpada 3a BpeMs npedbiBaHus 3asBku K-ro npuopurera 8 CMO,
IPHOPHUTETHI ClEyeT Ha3HayaTh ¢ yueToM Bbmonnenus yenosust (C, /t,) > (C,, /1, ,;)

rae t — cpenHee BpeMs 00CTy)KMBaHUS 3asiBKU K-0ro nmpropurera
Ck— mrpad 3a Bpemst npedbiBanust B CMO 3asBku K-oro mpuopurera 3a €qMHUIYY BpEMEHU
npeObIBaHUS.

AOGCONIOTHBIE TPUOPUTETHI JTyUIlIe OTHOCUTENBHBIX, €CIIU BBIIOJIHIETCS YCIOBUE

(C /1) > (Coia /it voosen) Tt vooser = tlg)l 12t ., =t

a0COJIOTHBIN TPHOPUTET

OTHOCHTEILHBIN
MIPUOPUTET

0€e3 NPUOPHUTETOB
(mucruruHa
TII1I1O)

»
»

MPUOPUTET 3aIBKU

Puc. I19.1 H3meHeHHEe BpeMeHH OXKUJaHUS 3aBOK B OUepean
OT HOMEpa NPUOPUTETA IIPU 0OCTYKMUBAHUN
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Hpunaoxenne 10
AHaJIN3 3aMKHYTBIX OJHOKAHAJBbHBIX ceTeil MaccoBOro o0caykuBaHusi MmeToaoM basena
WcxonHrele naHHEBIE.
N — KoJIN4eCTBO 3a8BOK, LUPKYIUPYOUMX B 3aMKkHyToN CeMO,;
M — KOJIM4ecTBO o HOKaHATBHBIX CMO ¢ 3KCIIOHEHIMAIbHBIM BpeMeHeM oOcmyxuBanus (dasz
00paboTku 3as1B0K), Bxoasmux B CeMO;

t; - cpennee Bpems 00paboTku 3asBku B j-oit CMO , rie j =1,2..m;

P,; - BEPOATHOCTH Mepexoja 3asBky u3 nepsoit CMO B -yro CMO.

ITopsinok pacyera OCHOBHBIX XapaKTepHCTHK pyHKknuoHuposanuss CMO
B coctaBe CeMO

1. Onpenensitor BenomorarenbHble Kodpouumentsl X; 1is kaxnoii CUO, npu stom X, =1
X;=p;-/t)- X, rme j=L2.m

2. COCTaBISIOT MaTpHUILy BCIIOMOTaTeNbHBIX KodpduuuentoB J(i, j) . [lepsriii cronber n

HEPBYIO CTPOKY MaTPHIIBI 3aMOJTHSIOT eMuHULIaMH. Bropoii cronben ( j = 2) u nmocienyromue

CTOJIOLIBI 3aIOJTHSIOT B cOOTBeTCTBHU ¢ (hopmynoii (I110.1).

9@, ))=9(i,.j-1)+X;(i-1]) (1110.1)

rIe |- TeKyIlee paccMaTpUBaeMOe KOIMYECTBO 3asBOK; IUpKymupytommx B CeMO  i1=1,2...N
J - Homep CMO, Bxomseii B CeMO, tme j=1,2..m
Jlnst ynoO6cTBa BOCTIpUATHS U paboThl ¢ HHGOpMAaIMEH, pacoNI0KeHHONW B MaTpHILIE

BCIIOMOTATENbHBIX KOA(P(GUIIMEHTOB UCIOJIB3YIOT COKpAIeHHbIE 0003HAYCHUS TSI PSAA ITHX
kodhdunmenToB. Tak 3HaUYeHHE, HAXOMSIIEECS HA MEPECEUSHUH TIOCTIEHEr0 CTONONA U

nociesHelt crpoku s1oi Marpuusl g(N,m), o6osHagator G (N ) , a 3gauenue g(N —1,m),
Haxozsueecst Hax HuM, o6osnadaior G(N —1), Bce suavenus g(N —i,m), nociemmero

crosibia 3toii Marpuiibl, 0603HadaroT G(N —1)
Marpuiia BCHIOMOTaTeIbHBIX KOO HUIIMESHTOB, MPEACTABICHHAS B BHJIC TAOJIUIIbI, HMEET BH]I
tabn [110.1

Ta6mumna I110.1
Martpuna BcroMoraTeabHbIX KO3(QQUIIHEHTOB

Kon-Bo 3Ha4YeHUs BCIIOMOTATENbHBIX KOA((PUIIEHTOB
3a4BOK Konmnyectso CMO B 3amkHyTOi CeMO, CTONOLBI MATPHIIBI
1 2 . m
Crpoku | X, X, X
0 g(0,1)=1 g(0,2) =1 g(0,m)=G(0)=1
1 9@ =1 | g@2)=g(L1)+X,-9(0,2) gL m=GQ)
2 9(21)=1 9(2,2)=9(21)+X,-9(12) g(2,m) =G(2)
3 9B =1 9(3.2)=9(31)+X,-9(272) g3, m)=G(@3)
N-1 [g(N-1D)=1|g(N-12)=g(N-11)+X, g(N-22) g(N-1,m)=G(N -1)
N g(N.)=1 |g(N,2)=g(N,1)+X,-g(N-12) g(N,m) =G(N)
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3. Onpenensitor K03(PHUIHUEHTH UCTIONB30BaHUS (KOA(PPHUIMEHTHI 3aTPY3KU) 00CTYKHBAFOIIIX
anmaparoB (OA) kaxaoit CMO, Bxopsieit B coctaB CeMO.

G(N-1)
G(N)

4.0mpeensoT KoJIM4ecTBO 3as1BoK B kaxaoii CMO (B ouepenu u Ha 00CITYy)KUBAHUH).

P = p;=X;p, toe j=2,.m

N i )
> XjG(N —i)
L. =12 rore j=12,.m
J G(N)

5.01penenstoT KOIMYECTBO 3asBOK B ouepeau kaxaoit CMO.
QJZLJ_pJ rae j:1,2,...m

6. OmnpenensioT cpeaHee BpeMs IukiIa 00padoTku 3asBok B CeMO.

N -
Y
P
7. OnpenensitoT UHTEHCUBHOCTH MOTOKA 3asBoK B CeMO.

-

Ty

8. OnpenensioT cpeaHre BpeMeHa NpedbIBaHus 3aBOK B Kax 10 CMO.
TL! L i

T. =
J N
9. OmpenenstoT cpeHHe BpeMeHa 0XKHIaHus 3asIBOK B ouepeau kaxaoii CMO.

TJ =WJ —tJ rae J:1,2,m

rjae j=12,.m

IIpumep. Onpenenuts XapakTepucTuku GyHKIMOHUPOBaHUs 3aMKHyTO CeMO, cocrosiueit u3
TPEX MOCIEA0BATENBHO COEMHEHHBIX OoAHOKaHaIbHBIX CMO. B CeMO uupKkynupyroT 4eTbipe
3asBkH, N =4 ., ux obcnyxuanue B CMO ocyIiecTBiIsieTcsi B COOTBETCTBUH €
SKCTIOHEHIMAILHON (PYHKIMEH paciipeeeH sl BpeMEHH 00CTY)KUBaHUS CO CPEAHUMU

BpeMEHaMU 00CIyKUBaHUs cOoOTBeTcTBeHHO t =1c, t,=1c, t; =2c .
Pemenue 3anauun.
1. Ompenensiem BcromorareiabHbIe KOO PHUITHMEHTHI
X, =1 X,=py-t, /=1 Xy=pyu-t/t =2
2. CocraBiisieM MaTpHILy BCIIOMOTaTelIbHBIX KoddduimentoB ((i, j) ucmoms3ys Gopmyny
(I110.1) wm 3aHOCHMM moONy4eHHbIE pe3ynbTarhl B Ta0m. 1110.2

Tabmuna [110.2
Marpuua BcnoMoraTeJbHbIX KO3(QQUIIHEHTOB
Kon-Bo 3HaueHUS BCIOMOTaTeIIbHBIX
3a5BOK K02((UIIMEHTOB
Xl XZ XS
0 1 1 1
1 1 2 4
2 1 3 11
3 1 4 26
4 1 5 57

3. OmpenensieM KO3 PHUIUCHTHI UCTIONB30BaHUs (KOI(PPHUIIMESHTHI 3aTPY3KH) 00CITyKHBAIOIIHX
armaparoB (OA) kaxaoir CMO
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G(N-1) 26 26 52
o - Pr=pP== Ps=2p, =—

PTTGIN) st 57 57
4.0mpenensieM KOJIMUYECTBO 3asiBOK B Kaxkaod CMO (B ouepenu v Ha 0OCTyKHBAHHH)
N .
I J—
_iglij(N ) _26+11+4+1_42 42
L = L=L=—
G(N) S7 57 o7
X5
- E G(N ) _26-2+11:2°+4-2°+1.2" 144
G(N) 57 57
3
BhimonaseM mpoBepky Y L = w =4
j=1
5.0mpenensieM KOJIWYECTBO 3asiBOK B ouepeaun kaxaon CMO
16 16 92
Ql Ll PL= 57 QZ_LZ_pZ 57 Q3 L3 P3= 57

6. OmpenensieM cpenHee Bpems IuKIa 00padboTku 3assBok B CeMO

N - .
T, = b _4 57 _228
Ul 26 26
7. OnpenenseM MHTEHCUBHOCTH MOTOKA 3asBOK B CeMO

N 4-26:10_4 1/c

T, 228 228

8. OnpenensieM cpeaHue BpeMeHa npeObIBaHus 3asBOK B kaxkaoir CMO.

Ty'Ly 22842 42
WETN T2es74 2

42
T Ty-l3 228144 144
3° N  26-57-4 26
3
BhimonaseM npoBepky > T; = 42+42+144 228
= 26 26
9. Onpenemnsiem cpemme BpEMEHa OXKHUIaHus 33as1BOK B ouepean kaxaoit CMO.
16
W=l -4=5"1"%¢
42 16
W, =T,—t,=—=—1="2¢
272775 "%
144, 92
Wy=Tg-3=55 725 ¢
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IIpuiaoxenne 11
AHaJIN3 3aMKHYTBHIX OJHOKAHAJIBbHBIX H IBYXKAHAJIbHBIX
ceTeil MaccoBoro oociyxuBanusi Meroaom baszena

Wcxonnrele naHHEBIE.

N — KoJIN4eCTBO 3a8BOK, LUPKYIUPYOUMX B 3aMKHyToN CeMO,;

m — koiryecTBO CMO ¢ 9KCIIOHEHIIMAIBHBIM BpeMeHeM o0ciyxuBanus (a3 oopaboTku
3as1BOK), Bxoasux B CeMO;

t; - cpennee Bpems 06paboTku 3aseku B OA | -oit CMO , re j=1,2..m;
P,; - BEPOATHOCTH Mepexoja 3asBku u3 nepsoit CMO B -yro CMO.

ITopsinok pacyera OCHOBHBIX XapaKTepHCTHK pyHKknuoHuposanuss CMO
B coctaBe CeMO

1. Onpenensiror BenomoratenbHbie Kodpouumentsr X ; anst kaxaoi CMO, npu 5ToM  niepBast
CMO (CMO1) Bcernma omHokaHampHast 1 X, =1

Jns kaxoi onnokananeHod CMO X = p; - (t; /t)- X,

Jlns xaxmoit aByxkaHanbHoi CMO X; =0,5-p, i (t i t)- X,

2. COCTaBISIOT MaTpHUILy BCIIOMOTaTeNbHBIX KodpduuuentoB J(i, j) . [lepsriii cronber u
MEPBYIO CTPOKY MATPUIIBI 3aIIOJTHSIOT €ANHULAMH.
Jns kaxx ot ogHokaHanbHOM CMO cTONOIBI 3aMOTHSIOT B COOTBETCTBUU ¢ hopmyson(I111.1).

g(i,j)=g(i,j—1)+Xj(i—1,j) (Im11.2)

Jlnst kaxnoit aBpyxkaHaabHOH CMO cTOJIOIBI 3aM0THSIOT B COOTBETCTBHU C (hopmyioii (IT111.2).
9@, j)=9(i,j-1)+ X;[g (i-1,j-1)+9(-1j) ] (M11.2)

rIe |- TeKyllee paccMaTpUBaeMOe KOJIMYECTBO 3asBOK; IUpKymupyromux B CeMO  i1=1,2...N

J - Homep CMO, Bxomsiueii B CeMO , rme j=1,2..m

3HaueHMe, HAXOAIEECS Ha IEPECEeYeHUH MOCIEIHEr0 CTOA0LA U HOCIeHEN CTPOKH MATPHIIbI
BcromorarebHbIX ko3gduuuentos g(N,m), o6o3nagaror G ( N ) , a 3gauenue g(N —1,m),
HaxosIIeecs Hal HUM, 00o3HadaoT G ( N —l)

3. Onpenensitor kK03(PHUIHUEHTHI UCTIONB30BaHUS (KOI(PPHUINEHTHI 3aTPY3KU) 00CTYKHBAFOIIIX
anmaparoB (OA) kaxnaoit CMO, Bxozsieii B coctaB CeMO, 1o ciemyronum GopMyiam:
s nepBoil onHokaHabHOM CMO

G(N-1)
G(N)
Jlna ogaokaHaneHBIX CMO p;=X;p, toe j=2,.m mpustom U, =p;

P =

s neyxkanainbHbIX CMO k03(p(pULIMEHT UX UCIOIb30BAHUS COCTABIIAET
U =x: G(N-1,j-1)+G(N —1)_}
G(N)

3arpy3ka OA nByxkananbHOM CMO =X3U, rtme j=12..m
Pi=7in1

4.0npeaensoT KOJIM4ecTBO 3as1BoK B kaxaoir CMO (B ouepenn U Ha 00CTY>)KUBAHUH )

Hns ongHokananbHEIX CMO
N .
2 X[ -G(N-i)
=1

L. = i=12,..m
j G(N) rae
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st nByxkananbHbix CMO

_glx’;[ G(N—i, j-1)+G(N —i) ]
:I:

L. rie j=12,..m

J G(N)
5.0npenenstoT KOJIMYECTBO 3asBOK B ouepean kaxaon CMO
s ognokanansHoit CMO Qj = Lj ~Pj rae j=12,..m
s neyxkanansHOM CMO Qj = Lj —2-pj rae j=12,.m
6. OmnpenensioT cpeaHee BpeMs 1ukiIa o0padotku 3asBok B CeMO
N -
p, N
P
7. OnpenenstoT UHTEHCUBHOCTH MOTOKa 3asBoK B CeMO
N
A=—
TL!
8. OnpenensioT cpeaHue BpeMeHa NpedbIBaHus 3aBOK B Kaxk 10t CMO.
T -L.
_4 ) i
TJ =N rae j=12,..m
9. OmpenenstoT cpeHre BpeMeHa 0XKHIaHus 3asiBOK B ouepeau kaxaoii CMO.
W-:TL!.Qj rze j=12,.m
j N ,2,...

Ipumep. Onpenenuts XapakTepucTUKu GyHKIMOHUPOBaHUs 3aMKHyTO CeMO, cocrosiueit u3
Tpex nocneaosarenbHo coenuHeHHBIx CMO: CMO1 u CMO2 —oanokananpabie, CMO3 —
nByXKaHaibHas ¢ ¢ oguHakoBbIMU OA. . B CeMO mupkynupyrot uetsipe 3asiBkd, N =4 ., ux
oOciyxxuBanue B CMO 0OCyIIecTBISETCSl B COOTBETCTBUHU C SKCIIOHEHIUAIBHON (QyHKIIUEH
pacripeiesieH!s] BpeMEHH 00CTy)KUBaHUS CO CPEAHUMHU BpeMEHAMH OOCITY)KUBAaHUSL B KaXJIOM

OA cootBerctBenHo t, =1c, t,=1c, t,=t, =t =2cC.
Pemenue 3anaun.
1. Onpenensiem BciomorarenbHble Ko3ppuuuentel X, =1 X, =p,-(t,/t) - X, =1

X;=0,5-py,-(t,/t)- X, =1
2. CocraBiisieM MaTpHILy BCIIOMOTaTelbHbIX KoddduimentoB ¢(i, j) ucmonssys mist CMOL u

CMO2 dopmyny (I1111), a nus CMO3 popmyny (I111.2). PacueTs, mpoBeIeHHBIE IO 3TUM
¢dopmynam, npuBenensl B Tadm. 1111.1
Taomuna I111.1
Martpuiia BCHOMOraTelIbHbIX K0d(QPHUITNSCHTOB

Xl XZ X3
1
4
9

16

25

AlwN ROl Z
A e
gl w| N

3. Ompenensiem 3arpy3ky obcmyxusaronux ammaparoB (OA) kaxmaoit CMO
_G(N-1) 16 16 . 16

= = :X . = — :X . -
P1 G(N) 5 P 2" P1 35 Ps3 3P 35
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[Ipu 3TOM KO3 dHuIKEeHTH ncTiob30BaHuss CMO COOTBETCTBEHHO PaBHBI

16 16 u, 164 _4

U: = — U: —_
T 2= P2 =g 2% 5

4.0OmnpenernsieM KOJIMYECTBO 3asBOK B Kol CMO (B ouepean U Ha 0OCTy)KHBAHUH)

N R
| s
SN 16190401 30

1=b=TE W 25 25

N - _
2%l GIN-ij-D+G(N-) ]:(4+16)+(3+9)+(2+4)+(1+1):4_0

- e 25 25
3
Brimonxsem mposepky 2, Lj = 30+30+40 _,
= 25
5.0mpenensieM KOJUYECTBO 3asBOK B ouepean kaxaoit CMO
30-16 14
30-16 14
= L - = = —_—
“ThTh T T
40-32 8
=L, —2p, = _°
@=L T

6. OmpenensieM cpenHee Bpems IuKIa 00padboTku 3asBok B CeMO
N - .
T, - b _4-25_100 c
Py 16 16

7. OnpenensieM MHTEHCUBHOCTH MOTOKA 3asiBOK B CeMO

_N_416_64
T, 100 100
8. OnpenensieM cpeaHue BpeMeHa npeObIBaHus 3asBOK B kaxkaoir CMO.

1 _Jub _100-30 _30
' N 16-4-25 16
1 _Ty'ly _100.30 30
? N 1 16-4-25 16
Ty-L3 10040 _40
N 16-4-25 16
3
BhimonuseM mpoBepky Y T, = 30+30+40 100
=} 16 16
9. OmpenensieM cpeaHUE BpeMEHa OKUIAHHS 3asBOK B ouepenu kaxaoir CMO.

14 14 8
W]-:Tl_tl:EC’WZ:TZ ZZEC’ W :T —t3:EC

T, =

-t 3=13
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Hpunaoxenne 12
AHaJIN3 3aMKHYTBIX 0fHOKaHATbHBIX CeMO MeToa0M «y3K0€e MecTO»
Bce CMO, Bxoasuue B coctaB CeMO, sBIAIOTCS OAHOKAHAIBHBIMH, T.€. COIEPKAT TOIBKO
oJuH obcyxuBaronuil anmnapar. O6padoTka 3asBok B OA 0CyIIECTBISETCA B COOTBETCTBUU C
HKCTIOHEHIMAJILHBIM paclpe/ieIeHUEM BPEMEHU O0CITyKUBAHMUS.

ITopsinok pacuera CeMO METOAOM «y3KOE€ MECTO».
1. OnpenensitoT cpeanee Bpems IukiIa 00padotku 3asBok B CeMO 1o popmyre

m t
TM ANt + D ﬁti (T12.1)
i=1 max

Fne t,, = malx(tltz...tj...tm)
J€ '

t; - cpemmee Bpems 0OpaboTku 3asBok B OA | -oit CMO.

2 OmnpenemnsitoT MHTEHCUBHOCTD NOTOKA 3asBOK, IUpKyAupyonmux B CeMO.

N
AYM = TW (H122)
y
3. Onpenenstor kod(PHUIUEHTHI UCTIONB30BaHUs (KO3(DGHUIIMEHTHI 3arpy3Ku) 00CTYKUBAIOIINX
annapatoB Kaxzaoit CMO
N-t.
w ! rae j=12,..m (1112.3)

= Ve
J T,4

IIpu 3Tom 3arpy3ku OA ogHokaHaibHbIX CMO Tarke CBS3aHbI COOTHOLIEHUEM
P :(tj It)-p,

Ipumep. s 3anaun, npuBeaeHHoi B [lpunoxenun 10, paccunraTh cpeaHee Bpems HUKIA
00paboTku 3asBoK B CeMO MeTOJIOM «y3KO€ MECTO» U OLIEHUTH MOTPEUTHOCTH MOTYYEHHBIX
pe3yIbTaToOB

Pewenne:

1.Onpenensiem cpenHee Bpemst mukia 00padoTku 3a180k B CeMO MeToI0M «y3K0€ MECTO»
no ¢popmyne (1112.1)

m
TM =Nt + titi =4.2+%.1+%.1=9 c
izmax “max
2. OnpezensieM MOTPELIHOCTh CPETHET0 BpEMEHHU IHKIIAa 00paboTku 3asBok B CeMO,

PaCCUYUTAHHOTO 10 METOAY €y3KOE€ MECTO», [10 CPABHEHUIO PE3YJIbTATOM , [OJYYEHHBIM I10
mertonay bazena,, mo crnenytomeit gopmyie:

T-T™ -
5;@.100 :w.loo —2,635%
T, 8,769
Cpennee Bpems nukiia o0paboTku 3asBok B CeMO TuyM , PACCUUTAHHOE METOJA0M

«y3Koe MecTo», Ha 2, 635% OomnbIie yem cpeaHee BpeMs IMKIIA, TOTydeHHOe MeToIoM baseHa.
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Hpunaoxenne 13
AHau3 3aMKHYTBIX OJHOKaHAIBHBIX CeMO MeTonom «fasmanca»

Bce CMO, Bxogsuue B coctaB CeMO, sBIAIOTCS OAHOKAHATIBHBIMH, T.€. COIEPKAT TOJIBKO
oJuH obcyxuBaronuil anmnapar. O6padoTka 3asBok B OA 0CyIIECTBISETCSA B COOTBETCTBUU C
HKCTIOHEHIMAJILHBIM Paclpe/ie]IeHUEM BPEMEHU O0CITYKHBAHMUS.

ITopsinok pacuera CeMO meTonoM «bHamaHca»
1. OnpenensiroT CyMMapHYIO 3arpy3Ky (CyMMy K03()(OUIIMEHTOB HCIOJIB30BaHMUs) BCEX
0OCITy>KMBAIOIIMX aIapaToB oJHOoKaHaIbHBIX CMO, BXOAAIIMX B COCTaB cOAaHCUPOBAHHOM
CeMO, Ilpu stom cpeanue BpemeHa 00paboTku 3asBoK BO Bcex CMO, BXOASIINX B COCTaB
coanancupoBanHoit CeMO, ABIAIOTCS 0JJUHAKOBBIMU
s N-m
e T N+m-1)

[ne: ng - cymma ko3 dunmientoB 3arpy3ok OA Bcex CMO, BXOISIINX B COCTAB

(I113.1)

cbanancupoBanHoit CeMO.  Ilpu atom ko3¢duiments 3arpy3ku  OA Bcex CMO B
cOanancupoBanHoit CeMO oaMHaKOBEIE.
N - KoJIM4ecTBO 3ajay, HUPKYIUpyromuX B 3aMkHyToN CeMO.
m - kosmdectBo CMO B cocraBe CeMO
Crnenyet uMeTh B BUAY, 4TO s HecObanancupoBanHoit CeMO cnpaBeyInBO BhIpaXKEHHUE!
P <ps® (M13.2)

2. OnpenenstoT npuOIMKeHHbIE 3HaUeHUs Kod(punuenros ucnons3zoBanus OA Bcex CMO B
cocraBe CeMO no opmyie
t.
pj ~ m—l . pCCE (1113.3)
24
1=l

IIpumep. {ns 3anaun, npuseaenHoit B [lpunoxxenun 10, onenuts 3arpy3ku OA meTogom
«banmaHca» M pacCYUTATh MOTPEIIHOCTh MOJTYUYEHHBIX PE3YIbTATOB 110 CPABHEHHIO C
pe3yabpTaTamMy, IMOJIyY€HHBIMU C IOMOLIBI0 MeToja bazeHa.

Pemrenue:
1.0npenensiem cymmaphyio 3arpy3ky scex OA CMO B coctae CeMO meToiom «bananca» mo
dopmyne (I113.1):

s Nm 4.3

Pe T IN+m=-1)  (4+3-1)
2. Ompenensiem 3arpy3ky kaxaoro OA CMO B cocrae CeMO 1o dopmyne (I113.3):

1 1 2
plzz‘2=0,5 Pzzz‘2=0,5 P3zz'2=l

3. OnpezensieM MOTPEeIHOCTh BbIUMCIIEHH 3arpy3ku kaxaoro OA CMO B coctase CeMO
METO/IOM «0ajlaHCa»» MO CPABHEHUIO C OLIEHKOMU 3TOM ke 3arpy3ku MeTtonoM basena.

b
2 — D 456 — _
0, =|p'—5p'|-100 0, =9, =w-1oo =9,65% o, =0, =w400 =9,65%
P 0,456 0,912
3. OnpexensieM MOTPEUTHOCTh BHIYMCICHUS CPETHET0 BpPEMEHHU 1IUKIIa 00pabOTKU 3as5BOK B
CeMO wmetonoM «banmaHca» IO CPAaBHEHUIO C OIIEHKOM 3TOro BpeMeHn MertojoM bazena
Cpennee Bpems nukia 00padoTku 3assBok B CeMO, BBIUHCICHHOE MO0 METOy «OamaHcay:

N-t 4.1
4 0,5 8
P ,
[TorpemHoCTh BRIYMCIEHUSI CPEHETO BPEMEHH IMKIIa 00paboTku 3assBok B CeMO meTonom
«baytanca», 1Mo cpaBHEHHIO ¢ MeTosoM bazena, ompexaensiem no Gopmyie:

T, T -
s T T 0o 18,7698
8,769

C

-100 =8,769%
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OuneHka XapaKTepuCTUK (PYHKIHOHUPOBAHUS
Pa30MKHYTBIX ceTeli MaccOBOro 00C/Iy:KHBAHHS ¢ 00PATHBIMHU CBA3SAMH
IIpumep. OmnpenenuTs XapakTEPUCTUKH (PYHKIIMOHUpOBaHHS pazoMkHyToi CeMO, Ha BX0J
KOTOPOi1 IOCTyNaeT MyaCCOHOBCKUM MOTOK 3asiBOK ¢ MHTEHCUBHOCTBIO A . CeMO cocTout us
Tpex ogHokaHanbHEIX CMO ¢ 3KCITOHEHIMAIBHBIM paciipeieieHUeM BPEMEHH 00CITyKUBAHUS
3asBOK B Kaxaoit CMO.

P2
)\' )\'1 }\'1 P12 PBI)IX
x Bro L o b 0A; |
7\,2 >\42
P13
b
A3 ’ OAs g

Ucxonubie nannsie. Uccnenyemas CeMO umeer:

=1 1/0 , W= 10 1/c , W= 8 1/0 , W= 5 1/0 ,
P12 = 0,75 , P13 = 0,25 , P21: 0,5 , PBHX = 0,5
A - MHTEHCHBHOCTb BXOJHOTO MOTOKa 3asBOK B CeMO.
Ai - MHTEHCHUBHOCTBH ITOTOKA 3asiBOK Ha BXox I-Toii CMO
Pij — BeposiTHOCTB Tepexofa 3asBku u3 i-roit CMO B j-Tyto CMO
Wi — HMHTEHCHBHOCTbH 00CIyXHMBaHHMs 3asiBOK B I-Toi CMO. (wi =1/t
Paux — BEpOSTHOCTH BbIx0Ja 3asBOK 13 CeMO.

Pacuer xapakrepucruk CeMO.
1. CocraBisoT cUCTEMY ypaBHEHHUH, OMMCHIBAIONIYIO (pyHKIIMOHUpOBaHue uccienyemon CeMO:

Ay =A+A,P,,+ 4

1 2 Po1t 43
Ay =241P1y
Ag=241P15

ITomararot, 4TO ﬂ“i = ai/l , THE @ — KOJIMYECTBO BXOJIOB 3ajBKH B I-tyro CMO 3a Bpemst

npeObIBaHus 310 3258k B CeMO.
2. OnpenensioT KOJIMYECTBO BXOI0B 3asBKU B Kaxayto CMO 3a Bpems ee npedsiBanus B CeMO.

agh =g AP 5
agh =0 AP 3
Pemralor nomy4eHHyr0 CHCTEMY YPAaBHCHHH M HAXOIST KOOPPHUIMCHTEI ¢ :
a) =1+ ayPyy +ag o, =1+0,5a, + a,
ay =0 Py o, =0,75a,
ag=aPg o, =0,25a,
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a1:1+0,5-0,75a1+0,25a W1 a1:2,67 a2:2 a3:O,67

3.BBIUNCIIAI0OT MHTEHCUBHOCTU BXOJHBIX MIOTOKOB 3asiBOK B Kaxayro CMO.

M=o A=267 ¢ 2

2:

A=2%1,

Jg = 0g2.= 0,671/

4. OnpeensioT HaTM4ue CTAallHOHAPHOTO pexuMa pyHKunoHupoBanus kaxaon CMO B CeMO

no opmyie
pl =i-ai tl <1 rae i=1,2,3

Eciu cranmonapsslii pexum pyakiuonupoBanus CeMO cyiecTByeT, TO ONpeAessiioT
XapakTepucTUKH (pyHKIHOHUpoBaHUs Kaxaoii CMO. MHaye yMeHbIIal0T, HAIPUMEP, BXOTHON
MOTOK 3as1BOK, BpeMeHa 00paboTku 3asB0K B CMO niu U3MEHSIOT BEPOSTHOCTH Iepexoaa
3asgBoKk Mex 1ty CMO g obecrieueHusi CTallMOHAPHOTO pexxuMa (pyHkimonuposanus CeMO.

p; =0,134,

[Mockomsky p, =0,267

p, =0,25
T0 Bce CMO, cnenoBarensio 1 CeMO , (pyHKIMOHUPYIOT B CTALIMOHAPHOM PEXKHUME.

5. Onpenenstor xapakTepucTuku pyHkuroHupoBanus kaxaoii CMO u CeMO B nenom mno
¢dopmynam, npuseneHHbM B [Tpunoxenuu 1 u [punoxenun 3.
CocTaBisioT TabIUILy, B KOTOPYIO 3aITUCBHIBAIOT BCE MOJIyYEHHbIE PE3YIbTATHI.

IMapamerpsr CMO CMO1 CMO2 CMO3 CeMO
1. IHTEeHCUBHOCTBH BXOJTHOTO TTOTOKA, Al 2,67 3asB/c | 2 3asB/C 0,67 3asB/c
2. IHTeHCUBHOCTB 00CTY)XKUBaHUs, L 10 3asB/c 8 3asB/c 5 3asB/c
3. 3arpy3ka CMO, pi 0,267 0,25 0,134
4. KonngecTBo 3asBOK B ouepean, Q 0,097 0,083 0,021 0,2
2
_ P
S
5. KonmmuecTBo 3asBoK B cucreme, L 0,364 0,333 0,155 0,852
L =Q +p
6. Bpems oxxumanus B ouepenu 3a 1 0,0364 0,0416 0,0309 0,107
POXOJI,
wo_—P Q9
A-pi)- i A
7. Bpems oxxuiaHusl B OYepeIn 3a o 0,0972 0,0832 0,02 0,2
IPOXO/IOB,
Wi(ai) =a; W,
8. Bpems mpe6siBanus B CMO 3a 1 0,136 0,166 0,23 0,531
pOXOJI,
4
9. Bpems npe6siBanust B CMO 3a o 0,364 0,333 0,155 0,852
IPOXO/IOB,
o, L
Tty = 7
IIpoBepka.
Li=A Ty, wm  0,852=1-0,852 wunmu 0,852=0,852 Pacuer npoBenen BepHO
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IIpaBuia 3a1aHusi NPUOPUTETOB NPH 00PadOTKe 3aBOK:
1. Ins cucremsr M/M/1 npuoputeTs! ciaeayer 3a1aBaTh TaKuM 00pa3oM, 4To0bI st K-oro
MPUOPUTETA BBIIOJHAIOCH YCIOBHUE! t < tksr
B 3TOM ciyyae OTHOCHTENBHBIM NMPHOPUTET Jydllle, YeM OeCHpHUOpHUTETHAs TUCHUIUIMHA, a
a0COJIIOTHBIN MPUOPHUTET JIyUIIE OTHOCUTEIILHOTO.
2. 1 cuctembl M/M/1 ¢ yaeToM CTOMMOCTH MIPUOPHUTETHI CIIEAYET Ha3HAYATh TaK:

& Ck+1

> 1)
tk tk +1
rae t — cpenHee BpeMs 00CTy)KMBaHUS 3asiBKU K-0ro nmpropurera
Ck— mrrpad 3a enunamiy Bpems npeobiBanus B CMO 3asBku K-oro nmpuopurera

3 AOCOMIOTHBIE IPUOPUTETHI JTy4Ille OTHOCUTEIBHBIX B CIICAYIOIIUX CIy4YasaX.
Ck Ck+1
>
t, Tt

k+1(0oobcnyscusanus)

_ 6 o

k+1(0006cryncusanus) 2.1 , TA€ “k+2 - BTOpOIl MOMEHT BPEeMEHH O0CTY)KHBaHUS
k+1

t

tlgi)Z — 2tlf+l —
2 ) tk+1 2tk+l

Bpewmst 1oo6cnyxuBaHus paBHO BpEMEHU OOCITY>KUBaHUS.

Hns CMO M/M/1. tk+1(6006(:ﬂy3fcueanu}1) = tk+l
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Anaau3 3AMKHYTBIX OMTHOKAHAJIBbHBIX ceTed MaccoBOro OﬁCJ’Iy)KHBaHI/IH MeTtoaoM ba3ena

IIpumep. Onpenenuts XapakTepucTUku GyHKIMOHUPOBaHUs 3aMKHyTO CeMO, cocrosiueit u3
TPEX MOCIEA0BATEIBHO COEMHEHHBIX OAHOKaHAIbHBIX CMO. B CeMO uupKynupyroT yeTbipe
3asBkH, N =4 ., ux obcnyxuBanue B CMO ocyIiecTBiIsieTcsi B COOTBETCTBUH €
SKCTIOHEHIMAILHON (PYHKIHEH paciipeeseHIsl BpEeMEHH 00CTY)KUBaHUS CO CPEAHUMU
BpeMEHaMU 00CITyKUBaHUS COOTBETCTBeHHO t =1C, t,=2cC, t,=3C.

Pemenue 3anauun.

1. Onpenensem Bcnomorarensusle ko3gduuuentsr X, =1 X, =P, -(t,/t) - X, =2
Xy =Py (/1) X, =3

2. CocraBiisieM MaTpHILy BCIIOMOTaTeIbHbIX Koddduimento J(i, j) ucmomnssys Gopmysy (1)

N X, X, X,
0 1 1 1
1 1 3 6
2 1 7 25
3 1 15 90
4 1 31 301

3. OnpenenseM ko3 dUIMEHTH UCTIONB30BaHUs 00CTyX)HuBaroImuX ammnaparoB (OA)
kaxgoun CMO
G(N-1
U, = (N-1)_ 90 U,=2U,
G(N) 301

_180
301

20
301

U,=3U,

pu 3T0oM 3arpy3kn OA oxHokaHanbHBEIX CMO cooTBeTcTBeHHO paBHbl p; =U,

4.0mpenensieM KOJIM4YecTBO 3aBOK B kKaxkao CMO (B ouepenu v Ha 00CITyKHBAHHUN)
N .
> XIG(N -i)

L _90+25+6+1_122

G(N) 01 301

X5 -G(N —i
] (2% OND g g0, 0t 05020 64201 344
? G(N) 301 301

ix;-G(N—i)
LSZ i=1

3.90+3.25+3°.6+3"1 738
G(N) - 301 301

BHIMOTHsEM TIPOBEPKY ZS: L — 122 +344+738 1204
= 301 301

5.0mpenensieM KOJWYECTBO 3asBOK B ouepeau kaxaon CMO

4

122-90 32 344-180 164
= — = = — =L, — =
Q=b-m="%0 =301 %=L~ 5 301

738-270 468

%= 3 T30
6. OmpenensieM cpenHee Bpems IuKiIa 00padboTku 3assBok B CeMO

40



7 N4 _4.301_1204 3
YU 0 9
7. OnpenenseM MHTEHCUBHOCTH MOTOKA 3asBOK B CeMO
N 4-90 360 1/c

T, 1204 1204
8. OnpenensieM cpenHue BpeMeHa peObIBaHMs 3asBOK B Kax 10l CMO.
Ty-L i
T. =
)N
TI/!L]- %C T——TL!.LZ—%C T—TM.L3—7_38C
2 - ! 3 -
90 N 90

TN 90 N
3
BEIMONHAIOT IPOBEPKY Y T, = 122+344+738 1204
e 90 90
9 Onpenem{eM Cpe/IHHE BpEMeHa O:KMIaHus 3a9BOK B ouepenu Kaxaoii CMO
164

122 32 344
- ——1—— , W, =T g e A
=l oy 90 2=127 = 90 90
738 468

=T -2 3=
W3 =T3~13= 90 90
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AHau3 3aMKHYTBIX OJHOKaHAIbHBIX CeMO MeToI0M «moacCHCTEM»

IIpumep. Onpenenuts XapakTepucTuku GyHKIMOHUPOBaHUs 3aMKHyTO CeMO, cocrosiueit u3
TpEX MOCIEA0BATENBHO COEMHEHHBIX OoAHOKaHaIbHBIX CMO. B CeMO uupKkynupyroT 4eTbipe
3asBkH, N =4 ., ux obcnyxuBanue B CMO ocyIiecTBiIsieTcsi B COOTBETCTBUH €
SKCTIOHEHIMAILHON (PYHKIHEH paciipeeseHIsl BpEeMEHH 00CTY)KUBaHUS CO CPEAHUMU

BpeMEHaMU 00CIyKUBaHUs cOOTBeTcTBeHHO t =1c, t,=1c, t; =2cC .

Pemenue 3agaun.
1. PazbuBaem CeMO Ha nBe moncuctemsl. [loncucrema [1C1 conepxxur CMO1 u CMO2, a
noacucrema [1C2 copepxur CMO3. B [1C1 uupkynupyer L 3asBok, a B [IC2 (N —L) 3asBok

Jua[ICl umeem T, =(L+1)-t, A4 =L/T, L=L+L,
I'ne L, u L, -cooTBeTcCTBEHHO KOIMYECTBO 3asBOK, Haxomsmuxcs B CMO1 u CMO2.
To=2t IQ-p)=2t IQ-(L/T, ) 1)

Jnsa IIC2 umeem A, =(N-L)/T,,
T,=t/0-p,)=t,/A-(N-L/T,)-t,)

21:2'2

h: L L _ (2+L)-t

TH2 N-L N-L (N+L-1)-t,

>+8L+8=0 L=118 L=L=06 L=28

__ | noo —
5;@.100 :M.loo =18,6%
0,737

_ noo —
5;@.100 :Mioo =18,6%
0,737

__ | noo —
5;@.100 :M.loo =10,85%
2,526
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IHosicHeHus
IO 3aIIUTe KYCOBOW PabOTHI U TOMAIIIHUX 3aIaHUH
[0 M3y4aeMOW TUCUUILIMHE

PacueTHoO-nOsICHUTENBbHAS 3alMCKa K KYpCOBOM paboTe M JOMAIIHUE 3a1aHUS JIOJKHBI
OBITH MPE/ICTaBICHbI B OyMaXHOM BHUJIE.

B snekrponHOM BHje B nanke ((haMuims CTyIeHTa 1 HOMEp TPYIIIbI) JTOJDKHBI OBITh
NPE/ICTaBICHBI CIIEAYIOIUE JOKYMEHTHI:
[Tanka 1 — PacueTHo-nosicHUTENbHAS 3ankcKa, (aiiel ¢ pacmmpenuem doc u docx
unanka Visio Bcex marepuanos PII3.
[Tanka 2 — [IporpamMHas peainzanusi CUCTEMBI CIyk0a peMOHTa.
[Tanka 3 — [Iporpammuas peanusauus JIBC.
[Tanka 4 — IIporpamma yctanoBku GPSS
[Nanka 5 — Umuranmonnas moaens JIBC
[Tanka 6 — omamrnee 3amanue Nel u No2, daiinbl ¢ pacumpenuem doc u docx.
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