1
JIABOPATOPHASA PABOTA Ne 9

NCCJIEJOBAHUE MOJIEJIUPOBAHUEM HA II9BM INTPOLHECCA
OYHKIIMOHUPOBAHUA CUCTEMbBI MACCOBOI'O
OBCIIY KUBAHUA B TEXHOJIOTUHA POY

9.1. Heas padoTsl

Lenp pabOThI: ONpeieIeHUe OCHOBHBIX XapaKTEPUCTUK CHCTEMbI MACCOBOIO 00-
cinyxkuBanus (CMO) cMmelaHHoro Tumna ¢ OrpaHUYCHHUEM JIJTUMHBI OYEpear MOJEIH-
poBanueM Ha [I9BM npouecca e€ GpyHKIMOHUPOBAHUS.

HccnenoBanue BBIMOJIHSAETCS HAa NpUMEpax pabdOThl ydacTKa pPEryIupOBKHU
U (WIK) y4yacTKa peMOHTa (yHKIMOHAIBHBIX y3710B POY.

9.2. TeopeTnueckue cBeaeHUs

B Texnonorun POY nporekanne MHOTMX ITPOLIECCOB MOKHO PaCCMATPUBATh KaK
¢bynkunonupoanue CMO. Kaxgas CMO cocTOUT M3 HEKOTOPOro YHUCiIa KaHAJIOB
o0cny’KMBaHUs, B Ka4Y€CTBE KOTOPBIX MOTYT BBICTYINaTh paboyHMe MECTa, y4acTKH,
TEXHOJIOTUYECKOe 000py/IoBaHUE U T. . B kayecTBe 3asBOK MOTYT ObITh ()yHKLIHO-
HaJIbHBIC Y3JIbl, COLIEAUIME C KOHBEHEPA U NMOCTYNAIOIIHUE HA yY4aCTOK PETYIMPOBKH,
HeucnpaBHble OV, MOCTyNarOIMMe HA y4aCTOK PEMOHTA, OTKAa3aBIlIEE TEXHOJIOTUYe-
CKO€ 000py10BaHUE U T.II.

®ynkunonupoanue a060ii CMO cocTout B 00CIyKMBaHNUU MOCTYNAIOIIUX HA
ee KaHaJIbl 3asBOK. 3asBKHU TMOCTYMNAlOT OJHA 3a JAPYroil uepe3 HEKOTOphbIe, B 00IIEM
cllydae ciiydaiiHble, UHTepBaslbl BpeMeHH. [locie Toro kak 3asiBka oOCiyKeHa, KaHall
CMO ocB0OOKIaETCS M TOTOB MPUHSTH CICTYIONIYIO 3a5BKY.

OcHoBHble xapakTtepucTuku CMO, Hcnoap3yeMble Ha MPaKTHKE:

® [IPOIyCKHAasl CIOCOOHOCTh. Pa3innuaioT OTHOCUTENBHYIO U A0CONIOTHYIO MPO-
MyCKHbIE ciocoOHOCTH. OTHOCUTENbHAS MPOIMYCKHAsI CIOCOOHOCTh MOKAa3bIBAET, Ka-
KOB MPOILEHT 3asiBOK OyneT 0OCIIyKeH CUCTEMO, abCOIIOTHAsA — KaKoe KOJIUYECTBO
3asBOK OyzieT 00CIIyKEHO B €JUHUILY BPEMEHU;

® CpeIHUIl MPOLIEHT 3asBOK, MMOJYYUBIINX OTKa3 B 00CITYKUBAHUU;

® BEPOATHOCTHb IPOCTOS — CPEAHSA JOJII BPpEMEHHU, B TeueHne kotoporo CMO
OyJlleT MpOCTanuBaTh.

[IpomyckHast cmnocOOHOCTh 3aBUCUT HE TOJIbKO OT napamerpoB CMO, HO u OT
XapakTepa MoCTYIUIeHUA 3asBOK. B TexHosiorun POY MOMEHTBI OCTYIIIIEHHS 3aBOK
4acTo ClIy4ailHbl, HAIpUMEp NOCTYIUIEHHE (PYHKIIMOHANIBHBIX y3710B POY Ha pemMoHT
C ydacTka peryiaupoBku. OObIYHO CilyyailHO U BpeMs o0ciyxuBaHus 3asBku. [loaTo-
My B CHCTEME 00pa3yroTcsi MecTHbIe "cKoruieHus" U "paspspkeHus" 3asBOK. DTO MO-
KET MPUBECTH MO0 K OTKa3aM B OOCIYKMBAaHUU 3asBOK U 00pa3oBaHUIO Oouyepenei,
100 k npoctoro CMO. B 3aBucuMOCTH OT TOTO, KaK IMOCTYIAIOT C 3asBKOM, €CJIN BCE
ka"Hasbl CMO oka3zanuce 3aHSATHIMU, Pa3INYaloT:

= (CMO c oTkazoM (B 00CITy>KHBaHUU 3asIBKH);

= CMO c 0)xHJIaHUEM.
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B CMO c oTka3om 3asBKa, 3aCTaBIllasl BCE KaHaJbl 3aHSITHIMHM, HEMEIJICHHO MO-
kunaer CMO (u3nenue youpaercs ¢ ydacTka v, K IpuMepy, CKIaIupPyeTcs).

B CMO c oxujgaHueM 3asiBKa, 3aCTaBIllas BCE KaHAJIbl 3aHATBHIMU, HE IMOKHIAET
CHUCTEMY, a CTaBUTCS B OYEPEab U MIPU OCBOOOXKICHUU OJHOTO U3 KaHAJIOB OOCITYKH-
Baetcs. Ha mporecc oxxumanus 3asBOK B ouepeid MOTYT HE HAKJIaJAbIBaThCA WU Ha-
KJIaJIbIBACTCSI OTpe/IeICHHbIE OTPAaHUYCHHUS.

Ecnu Ha nporiecc okuianus 3asBOK B 04epeIv HE HAJI0)KEHO HUKAKUX OTpaHHYe-
Huil, To CMO Ha3pIBatOT "4nCTON cucTeMoOl ¢ oxkuaanueM'. Eciu Ha npouecc oxu-
JaHWS 3aSBOK B OYEPE/IM HAJIOKEHO KaKOoe-TO OTpaHUuYeHHE (OTHO MM HECKOJIBKO),
10 CMO Ha3BIBaIOT "CUCTEMOM CMEINIaHHOTO ThHa'". DTO Ha3BaHUE OO0BICHSIETCS Clie-
nytomuM. C 0HOM CTOPOHBI, YKa3aHHas cucteMa siBisgeTcs CMO ¢ oxuIaHueM, HO C
JIPYTOi CTOPOHBI, U3-3a HAJIMUMS OTPAHUUYCHUN HA MPOIIECC OKUAAHUS 3aBOK B OUe-
pear BOBMOXHBI CITy4al OTKa3a B OOCTY)KHBAaHHUH 3asBOK, T.€. TaKasi CUCTEMA MPOSIB-
nsiet takke npuzHaku CMO ¢ otkazom (puc. 9.1).

CMO

I
v v

CMO c oTkazom CMO c oxxugaHuEM

Her

HanoxxeHsl 1 OrpaHHYCHUS HA
OKHJIaHUE B OUepeIn?

Ja o
I > CMO cmemanHoro “Uucras” CMO
TUIA C OXKHMJaHHEM
" \
C orpanuueHueM Bpeme- C orpanuueHuemM Bpe-
C orpannyenmeM HU HaXO0KJICHUS 3a8BKU B MEHHU HaXO0XKJIeHUs 3a-
ATMHBL O4CPeaH ouepeaun saBku B CMO

Puc. 9.1. Buasi CMO B Texnogoruu POY

B 3aBucumocTH OT XapakTepa OrpaHWyeHUd OcHOBHbIMU Buaamu CMO cme-
IIAHHOTO THUIIA SABJISIFOTCS:

e CMO c orpaHuuYeHHEM JUIMHBI O4EPEH;

e (CMO c orpaHn4eHUEM BPEMEHU OKUAAHUS 3asBKU B OUEPEAU;

e (CMO c orpannyeHreM BpeMEeHH MPeObIBAHNUS 3aIBKU B CUCTEME.

YroObl JaTh PEKOMEHIAIMHU MO BHIOOPY YHCIa KaHAJTOB OOCTYy>KMBaHUS, HEOO-
XOJIUMO BBISICHUTb, KaK MOBJIMSIET YMCIO KaHAJIOB HAa OCHOBHBIE XapaKTEPUCTUKH
CMO. CyulectBeHHOE BiMsHME Ha (yHKIMOHUpoOBaHUE M xapaktepuctuku CMO
OKa3bIBAET XaPAKTEP MOTOKA MOCTYNAKIIMNX 3a5BOK.
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[Ton moTokoM 3asiBOK (COOBITHIT) TOHUMAIOT MOCJIEAOBATEIBHOCTD 3a5BOK, CJie-
TYIOIIMX OJIHA 32 JPYroi B KAKUE-TO MOMEHTBI BPEMEHH.

B Teopun maccoBoro o0ciykuBaHusS 0COOYIO POJIb UTpaeT MpocTelmmni (myac-
COHOBCKHMIT) TIOTOK 3asiBOK. J[Ji TakuWX MOTOKOB YMCIIO 3asBOK, MPUXOJSAIIUXCA Ha
m000M (pUKCUPOBaHHBIN MHTEpBal BpeMeHU 7 (puc.9.2), pacrpeneneHo Mmo 3aKoHy
[Tyaccona st AMCKPETHBIX CIIyYailHbIX BEJTUYHH.

0 T Bpewms, ¢ A7)
. P(m/r):%e‘“, 9.1)
mi

Puc.9.2. Ilorok nocrynarwmmx 3asBoK

BeposaTtHOCTh TOTO, UTO 32 BpeMS T
MPOU30UIET POBHO M COOBITUH, paBHA:

»

rJIe A — INIOTHOCTH ITOTOKA 3asBOK, KO-

TOpas MPEACTABIISIET CPEHEE YUCIIO 3aIBOK, MPUXOSIINXCS HA €AUHULLY BPEMEHHU.

BaxHou XapakTepuCTUKON MOTOKA 3asiBOK SIBJISICTCS 3aKOH paclpelesieHus Mpo-
MEKYTKa BPEMEHH { MEK1y PUXOJIOM JIBYX COCETHUX 3a5IBOK.

[TpocTeiiuii MOTOK 3asBOK 00JaaeT TPEMS CIASAYIONMMUA CBONCTBAMM:

® CTAalMOHAPHOCTBHIO; 3TO O3HAYAET, YTO BEPOSTHOCTHBIE XAPAKTEPUCTUKHU I1O-
TOKa HE 3aBHUCAT OT PacCMaTpMBAEMOI0 BPEMEHHOI'O y4acTKa; Uil CTAllMOHAPHOIO
IIOTOKA XapaKTEPHa MOCTOSIHHAS IUIOTHOCTh — CPEJIHEE YUCIIO 3asBOK B €IMHUILY Bpe-
MEHH;

® OTCYTCTBHEM NOCJIEACHUCTBHUA; 3TO O3HAYAET, uTO 3asBkM B CMO mnocrtymnaror
HE3aBUCUMO JIPYT OT JAPYra;

® OpPAMHAPHOCTBIO, YTO O3HA4yaeT npuxol 3asBok B CMO mooauHoYke, a He
napamu, TpOMKaMu U T.J.

B Teopun BEpOATHOCTEN JTOKA3bIBACTCS, YTO I MPOCTEMIIEr0 MOTOKA BpeMs ¢
MEXKJy MOCTYIUIEHUSIMU COCEAHUX 3asBOK OINMCBHIBAECTCS SKCIIOHEHUUAIBHBIM 3aKO-
HOM. [TnoTHOCTH pacnpenenenust w(t) B 3TOM ciydae

w(y=ke ™ ; >0, 9.2)

r€ A — mapaMmeTp paclpeiesieHHs, YUCICHHO PaBHBIA IUIOTHOCTH IOTOKA 3asBOK
(cpenHemMy 4nciy 3asBOK B €IMHUILY BPEMEHN).

[Tpocreiimmii OTOK 3as8BOK, ONMCHIBAEMbII BeIpaxkeHueM (9.2), urpaer B TeOpuu
MaccOBOT0 0OCTYKUBaHUS 0CO0YI0 poib. Bo-niepBbIX, npocTeiiiine u OIu3Kue K emy
IIOTOKH 3asiBOK YaCTO BCTPEYAIOTCS HA MPAKTUKE. BO-BTOPBIX, MOKHO MOJIYUUTh
YAOBJIETBOPUTEINIbHBIE IO IOCTOBEPHOCTHU PE3YJIbTATHI, 3aMEHUB JIF000I MOTOK MPO-
crermmm. [Ipocreimmuii motok npu aHanuze CMO urpaet B HEKOTOPOH CTENEHU
POJIb, AaHAJIOTUYHYI0 HOPMAJIbHOMY 3aKOHY IIPU OIMCAHUU CIIy4YailHbIX IapAMETPOB.

Mamemamuueckoe onucanue CMO cmewmannozo muna
C 0ZpaHuueHuem ONUHbl ouepeou

[Tycte umeetcs n-kaHanbHass CMO ¢ oxumaHueM, Jjisi KOTOPOIl YUCIO 3asBOK,
CTOSIIUX B OYEPENH, OrpaHUYEHO 3HaueHueM m. Ita CMO HMeeT KOHEUYHOE YUCIIO
coctostHui. O603HaunM O0ykBo# x coctosinug CMO u nepeuncium ux (Tadmi. 9.1).



Ecnu yuncno 3asBok B ouepenu
paBHO m, TO CleNylolas 3asBKa B
ouepelb HE CTAaBUTCS, a MOKHUAAET
CUCTEMY HEOOCITY>KEHHOM.

byaem mpemnnonarate, 4TO mMO-
TOK 3aBOK, IOCTYINAaIOLUX B pac-
CMaTPUBAEMYIO0 CHCTEMY, SIBIISETCS
OPOCTEHIIMM C MJIOTHOCTBIO A, a
BpeMsi OOCIyKUBaHUS 3asBOK pac-
IPEJEJICHO M0 SKCIOHEHIIMAIEHOMY
3aKOHY C [apaMeTpoM

1
M(To6)’

rne M(T,s) — cpenaHee 3HauYCHHE

Tab6muma 9.1
O603Ha-
CyTb coctostaus CMO
YeHUE
X0 Bce kaHaibl cBOOOIHBI, OYEpEIN HET
X 3aHAT OJIMH KaHaJ, 0OYepeIH HET
Xk 3aHATO k KaHAJIOB, OYepeId HET
Xn 3aHATHI BCE 71 KAHAJIOB, OYEPE/IH HET
Xn+1 3aHATEHI BCE 1 KAHATIOB, OJIHA 3asiBKa
CTOWT B OUEpeIU
Xnt+m 3aHATEHI BCE 71 KAHAJIOB, /M 3agBOK CTO-
AT B OUepein

(M&TCM&TH‘IGCKOG O)KI/II[@.HI/IC) BpEMCHH O6CJ'Iy>KI/IBaHI/IH 3asBKU.

Ecnu OynyT HaliieHbl BEPOATHOCTH COCTOSIHHMM, TO TE€M CaMbIM OYyIyT ompeie-
JIeHbI BaxkHeune xapakrepuctuku CMO.
Jlis BeposiTHOCTEW cocrosiHuit paccmarpuBaemor CMO wmoryt OBITH cOC-
TaBjeHbl nuddepeHanbaple ypaBHeHU Jpianra. PemieHue 3TUX ypaBHEHHI Mo-
3BOJISIET MOJIYYUTh (POPMYIIbI JUIsl pacueTa BeposTHocTel coctossHuid CMO 11 ycra-
HOBUBLIETOCA peKUMa (DYHKIIMOHUPOBAHUS, KOTOPBIM HACTYNAaeT BCErJa Mpu BpeMe-

HU QYHKIMOHUPOBAHUS £ — o [1]:

(9.3)

9.4)

I7ie @ — MpUBENEHHAS IUIOTHOCTh MOTOKA 3a8BOK, MHA4Y€ — KO3(PPUUIUEHT 3arpy3Ku

KaHajia.

BGJ’II/I‘II/IHy o MOXHO OIIPCACIUTDb KaK

a=A-M(T,).

(9.5)

®opmysl (9.3) u (9.4) HazbIBalOTCS hopMyiamMu DpJiaHra.
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[IpunsB B popmyie (9.4) s = m, MoIy4uM BEPOATHOCTh TOTO, YTO 3asiBKa IMOJIY-
YUT OTKa3 B 00CITy>KMBaHUU

PHeo6 = pn+m . (96)
OTtHOCUTENbHAA IMpOITyCKHaA CHOCO6HOCTB OIIpCACIIACTCA KaK
q = 1 - PHEO6' (9.7)

[Tpunumas B popmyne (9.3) k = 0, moyuum BeposiTHOCTH TOro, uto CMO Oyaet
npocrauBath (pg). HamoMHuM, 9TO 3Ta BEPOATHOCTH MOKA3bIBAET CPEIHIOIO OJIO
BpeMeHH, kotopoe CMO Oynet npoctauBaTh (IPOCTAUBAIOT CPa3y BCE KAHAIIBI).

dopmyItbl DpiraHTa MOIYYSHBI JUTsI CITydasi SKCIOHCHITMAIBHOTO PacIipeIelIeHuUs
BpeMeHU obcmykuBaHus1. B muteparype [3] yrBepxaaetcs, 9To 3Tu (opMyIibl ocTa-
I0TCS CTIPABEIJTMBBIMU TIPH JTIOOOM 3aKOHE paclpeielicHUs] BpeMeH! 00CTy )KHUBaHUS,
JIUIIL OBl OTOK 3aIBOK OBLIT MPOCTEHIITHM.

9.3. Onucanme ucciaexyembrx CMO

B na6opaTtopHoii padote uccienytorcs CMO cMelaHHoro TUIa ¢ OrpaHuYeHUEM
JUIMHBI ouepeau. B kauecTBe TakuX CUCTEM pacCMATPUBAIOTCS:

a) y4acTOK peryJIupoBKd (pyHKIIMOHAIBHBIX y3110B POC (©Y POC);

0) yuactok pemonta ®Y POC.

Jia yyactka peryiaupoBkd @Y POC BXOIHBIM NOTOKOM (ITOTOKOM 3asIBOK) SIB-
JSI0TCS (PYHKITMOHAIBHBIC Y3JIbI, TIOCTYTAIONINE CO cCOOPOYHOTO KOHBeWepa. B mpo-
W3BOJICTBEHHBIX YCIOBHAX CTPEMATCS K PUTMUYHOCTH NMPOU3BOJACTBA, MO3TOMY HH-
TEpPBAJl BPEMEHU MEXKY IMOCTYIJIEHUEM COCEIHUX 3asIBOK SIBJSETCA MPAKTHUYECKH I10-
CTOSIHHBIM. B 3TOM ciydae BpeMsi MEXAy IPUXOJI0M JIBYX COCEAHHUX 3asBOK IPAKTH-
YECKU SABJISIETCSI KOHCTAHTOM Ha JIF0OOM paccMaTpUBAa€MOM BPEMEHHOM HWHTEpBaie
¢ynkuunonuposanuss CMO. Ilpu ucciienoBaHUM TaKOW CUCTEMbl MPUXOIUTCA 3aMe-
HSATh BXOJITHOM MOTOK MPOCTEHIITUM ITOTOKOM.

Bpewms perynupoku @Y POC sBisieTcst ciiydailHbIM. 3aKOHBI €0 paclpeeieHus
MoryT ObITh pazHbiMU. Hanbonee xapaktepeH, BEpOsSTHO, HOPMaJIbHbIN 3aKOH.

JUIg y4acTka peMOHTa BXOJHBIM ITOTOKOM (ITOTOKOM 3asIBOK) SIBJISIFOTCSI HEHC-
npaBueie @Y POC, nocrymnaromue ¢ yuyactka peryanpoBku. [ToTok 3asBok oOpa3yeT-
ca u3 OV, peryimpoBKa KOTOPBIX HE BBINOJIHAIACH BBUY Hanuuus B OY Hencnpas-
HOCTeH (1eeKTOB), BHECEHHBIX COOpOYHbIMU onepanusMu. [loTok mocTynaronmx
3asiBOK B 3TOM CiIyyae OJIM30K K MPOCTEHIIEMY U MOXKET paccMaTpUBaThCs KakK IMpo-
CTEHUILINM.

ScHo, yTo BpeMs pemoHTa DY CciiyyaiiHO U BO MHOTOM OIIPENEIISIETCS ONBITOM U
KBaIMPUKauuen pabOoTHUKA. 3aKOH paclpe/iesieHus: BpEMEHH PEMOHTa MOXKET OBITh
KaK OJIM30K K HOPMAJIbHOMY, TaK M 3aMETHO OTJIMYAThCA OT HEro (3KCIOHEHIUANb-
HBIM, pABHOMEPHBIN).

Mooenuposanue CMO na IIBM

[Iporpamma moxaenupoBanuss CMO Hanucana TakuM o0pa3oM, 4TO Ha IKpaHe
nucties [I9BM obGecnieunBaetcst HarnaaHocTh GyHkimonupoanus CMO. Jloctura-
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eTCs ATO MyTEM rpadUIecKOT0 OTOOpaKEHUS Ha dKpaHe AWCIUIes pabodnx mecT (Ka-
HaJIOB OOCIY’KMBaHHS) pacCMaTpPUBAEMOr0 y4acTKa, JUHEHKH I MOCTaHOBKH 3asl-
BOK B ouepenb. Camu 3asBku (DY) oToOpaxkatoTcsi Ha SKpaHe CBeTsIUMuUcS nudpa-
MHU. DTH TU(PBI OTHOBPEMEHHO yKa3biBatoT HoMep DV, nocrynaromero B CMO. Ilo
HOMEpPY 3aIBKA MOKHO MPOCIIETUTh MyTh NPOX0oxkaeHUuss @Y B cucreme.

MonenupoBanue npouecca pyHkunonupoanuss CMO ocHOBaHO Ha MOcCIeI0Ba-
TEJIBLHOM IMPOCMOTPE BPEMEHHU MOCTYIUICHHS 3asBKM M BPEMEHU €€ OOCITYy>KUBaHUS.
UucneHHble 3HAYCHHUS] BPEMEHH OIPEAEISAIOT PUTMUYHOCTh MOCTYIUICHHS 3asBOK U
IPOIOKUTENBHOCTD UX HaxoxieHus B CMO.

3HayeHus] BpEMEHH MOCTYIUICHHUS 3asBKU U BPEMEHH €€ 00CTy>KUBaHUs OIpeie-
JSIFOTCSL ¢ TIOMOIIbIO T€HEPATOPOB CIyYalHBIX yncen (BCTPOEHHBIX (PyHKUMH, MOA-
pOrpaMM) B COOTBETCTBHH C 3aKOHOM pacrpeziesiennsi BpeMenu. B Tabmn. 9.2 ykaza-
HO, KaKH€ 3aKOHBI PACIIPENEIICHNUS PEANM30BaHbI B Iporpamme moaenuposanns CMO
Y KaKhe MapaMeTphl SIBISIOTCA UCXOIHBIMU JaHHBIMU JIJISl YKA3aHHBIX 3aKOHOB.

Tabnua9.2
Haznauenne CMO Perynuposka @Y POC Pemont @V POC
Bapuant CMO 1 2 3 4
Bpewms mo- | 3akon pac- DKCIIOHEH- DKCIOHEH-
t = const t = const . y
CTYIUIEHUS | mpeneneHus UaJTbHBIN LUaJbHBIN
3asBOK B 1 1
CMO [TapameTpsl t =9 MuH t =5 MUH A=0,4 Mmun A =0,4 Mun’
3aKoH pac- DKCIOHEH- . DKCIOHEH- .
B 6- . Hopmainbnsliii . Hopmanbhslii
pems O TIPEICICHUS MUaJILHBIN [AAJIbHBIA
CITy’)KHUBa-
w=1MTos)= | M(Tos) =4 Mun; | u=1/M(Tos) = | M(Tss) =4 MuH;
HUS 3a51BOK .
Hapamerper =0,1 MUH ! 0(Tos) = 1 mun =(,2 MUH 0(Tos) = 1 mun
[Tosicnenue mapamMeTpoB, MPUBEAEHHBIX B Ta0I. 9.2:
A — IUIOTHOCTB IOCTYIUICHUS 3aBOK;
t — BpeMsI MEXKAY IPUXOI0M JIBYX COCEIHUX 3asIBOK;
U — IUIOTHOCTh MTOTOKA O0CTYKEHHBIX 3asBOK (aHAJIOT apaMerpa A,

HCIIOJIB3YEMOT0 TP OMKMCAHUU MTOTOKA MOCTYIAIOIINX 3aSBOK);
M(Tos), 0(Tos) — CpeaHEE BpeMs O6CJ’Iy)KI/IBaHI/I$I OZIHOU 3asiBKU M CpEIHEE KBaJpaTH-
YECKO€ OTKJIOHEHHE BPEMEHU OOCITYKUBAHUS OJTHOMN 3asIBKHU.
MopenupoBanue npouecca ¢pyHkuuoHupoBanuss CMO cMelaHHOro Tuma c
OTPaHUYCHHUEM JJIMHBI OYEPEIN MOYKHO OCMBICIUTH C MIOMOILIBIO IHArpaMMbl MOCTY-
IJICHUS U 00CTY>KUBaHUA 3asBOK (puc. 9.3).
OcHoBHble XxapakTepuctuku CMO onpenenstor mo pe3yJibTataM MOJAEINpPOBa-
Hud. BepostHocTh ipocTost CMO onpenensiercst Kak

p():tl'[p/tCMO’ (98)

rae ty, — Bpems npocros CMO;
fewo — PAcCCMaTpUBaEMBbIil HHTEpBaNI BpeMeHu (pyHkimonnpoBanus CMO.



I I I I I I ITocTynnenue 3as1BOK,
Bpems ¢

v

MaccuB BpeMeHHu 00-
CIIy>KUBaHHSA 3asBOK

’

. - — - Kamrl,

Bpems ¢

0 o | i » Kanan 2,
1 3 4 9 BbeMs ¢

Ouepenp,
BpewMms ¢

q
v

I . HeoOcy>xeHHble
0o 1 »  3aBKH, BpeMs ¢

VYy4ér BpemMeHn

o JII i R [ npocros CMO,

»  Bpemsi ¢
Puc. 9.3. ®ynkuuonnpoanune CMO cMelmIaHHOTO THIIA
¢ OrpaHMYeHHeM /UTHHBI 0Yepeid YHUCJIOM m = 2 B cJiyuyae AByX KaHAJIOB

BepositHOoCTh TOTO, 4TO 3asiBKa He OyAeT oocimyxeHa CMO, MOXKHO MOTYYUTH 1O
BBIPAKEHUIO

P, €06 NHeo6 /NCMO 4 (99)

H

T71€ Nyeog — KouecTBO DY (3a5BOK), MOTYUYUBIINX OTKA3 B OOCTY>KUBAHHH;
Neyo — 001IEe KOmuecTBo DY (3a5B0K), npomenmux yepez CMO.

9.4. 3aaHue HA IKCNIEPUMEHTAJILHYIO YaCTh JIa00PATOPHOH PadoThI

B skcnepuMeHTanbHOM YacT 1JabopaTOpHOM pabOThl HEOOXOAMMO:

1. O3HaKOMUTBCS C BapMaHTAMH UCXOJHBIX AAHHBIX NI MOJEIUPOBAHUS HC-
cienyemMbix CMO (cm. Tabim. 9.2). 3HaueHue JUIMHBI OYepeu m YTOYHUTH y Mperno-
JaBaTes.

2. Ucnonb3ys ucxonnble AaHHble BapuaHTa 1 (cMm. Tabn. 9.2), 3amycTuTh Ha
[I9BM nporpammy moaenupoBanuds CMO, NpuUHSB 4HCIIO KaHAJIOB (pabOYnX MECT)
n = 1. Uma nporpammel lab9 B nanke TOKTuH. Habntonas va aucruiee [I9BM npo-
necc pynkuuonupoBanusi CMO, moydnuTh UCXOJHBIE JaHHBIE, HEOOXOIUMBIE IS
onpenenenus no dopmynam (9.8) u (9.9) xapakrepuctuk uccieayemoinr CMO. Hc-
noJib3yst BeipaxkeHus (9.8), (9.9) u (9.7), onpenenuts XapaKTEPUCTUKH Po, Preos U ¢.

3. TloBTopsis moaenupoBanue CMO Ha [IDBM, nonyuuth naHHbIe, HEOOXOIU-
MbI€ I onpeaenenus xapakrepuctuk CMO nipu yuciie kKaHajaoB # =2 U n = 3, ¥ 1O
BeIpakeHUsM (9.8), (9.9) u (9.7) onpeaenuTs XapaKTEPUCTUKH P, Pyeos U ¢.
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4. TloBTopuTts mm. 2, 3 mist BapuantoB CMO 2 — 4 ta6:. 9.2.

5. Ucnone3ys Gpopmynsl Dpnanra (9.3) — (9.4) u Beipakenus (9.5) — (9.7), pac-
CUUTATh XapPaKTEPUCTUKHU Pg, Pieos U g U Kaxkaoro Bapuanta CMO (cm. Tabma. 9.2)
P YKCIie KaHaJoB n = 1, 2 1 3 (cuuTasi MOTOKU 3asBOK MPOCTEUIIINMNU ).

6. Hanucatb oTu€T 1o padore.

9.5. Coneprxkanue oT4eTa

1. ®opmynupoBKa e padoTHI.

2. OnucaHue UCXOJHBIX JAHHBIX, XapaKTepU3YIOUIUX HUCCIEAYyEeMble BapUAHTHI
CMO.

3. 3HaueHus1 XapakTepucTuk ucciaeayeMbix CMO, nonydeHHbIe ¢ UCTO0JIb30Ba-
HUEM pPE3yJbTaTOB MOJICIUPOBAHUS M paCCUUTAHHBIE MO (PopMyrnam DpiaHra npu
yucie kaHajoB n = 1, 2, 3.

4. Ucnionbs3zyeMble B pacuérax popMyIibl DpiaHra.

5. Ananu3 >¢dexTuBHOCTH (PyHKIIMOHMpPOBaHUA uccienyemMbix CMO npu pas-
JMYHOM YHCJIe KaHAJIOB 00CITY KHUBAHUS.

6. BoiBogbl. [IpuBecTy 3akitoueHre O MPUYUHAX PACXOKICHUS TEOPETUUYECKUX U
peaibHbIX (MO pe3ysbTaTaM MOJEIUPOBAHMS) XapaKTEpUCTHK uccieayeMbix CMO,
chopMyIMPOBATh PEKOMEH IAIIMH TI0 BEIOOPY YHCIa KaHAIOB i ucciexyemborx CMO.

IlIpumeuanue. OtBet Ha 11. 3 1aTh B BUJE Tabu. 9.3.

Taonuma 9.3
Xapaxkrepuctuka CMO
Bapuant Do, NOITy4eHHas P05, monyuennas g, IOJTyYCHHAs!
CMO
110 TaGur. | MO PE3YJb- | CHCIONb30- | TIO Pe3yjib- | C HCHOJIB30- | IO Pe3ylib- | C HCIOJIb30-
92 | Taram mo- BaHUEM TaTam Mo- BaHHUEM TaTaM Mo- BaHUEM
' JepOBa- bopmyn JeUpOBa- bopmyn JepOBa- dbopmyn
HHUS OpiaHra HUS OpJaHra HUS OpnaHra
1
4
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